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SIMOTHFH 2 MILIUSEHD  LhFAWID  erevfled
Si616U600f1 (LP&HBSHM6T0T SH6voflWIMGSLD.
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0 5 6 er60fleD,

&g;rr;remwrraa,A=[
-2 5 =7 .
AT 0 -5 —g| WP

& sievofl&em (Equality of matrices)
A, B eteoin &b Sievoflaer
(i) @G auflews 2_emLWIETEUTESELD
(ii) seuprler &@&® o miliyser
FLONSHYD S(HHSHTEL H6WEU &FLO
316001 6T 6T60TLILI(HLD.

Sieoofl earfledr sn LQID, SWSHSRID
(Addition and subtraction of matrices)

8w sevoflser A, B eredtuent eGT
auflem&Wwins Siemwb@uTg) L (bLD Sieumniledr
Sl L6), &YSHHD EUDTWMNISHSLILGbLEDE.
@eupmetr sabded A + B speo1s A, B eor
055 2 MIISHEWETSH &nl (HEUFHET CLPEDLD
OUMLUILIGEUSTSID. GMIUIL (b (emmuded

A = [aij]mX , oo B = [b
erevflev, A + B = [aij+ b

il < n
il n

@Gz Gumetimi A — B=A + (-B) =
+[-b]  =la—-b

[a GTEOTLISTGLD.

ij]mxn ij zj_ ij]mxn
Sieuufl &erfl6dT 61LITH &S &H6Dd
(Multiplication of matrices)

A, B ettty &(p Sievoflaerfled A Qeor
Birevserfleor 6T 600T 600118 6m &ILD, B —eor
Blem &erfleor 6T 600T 6001860 SILJLD FLOLOMS
BmLler eueusttlldeT OL[HHHHHEHHEM6U
ereuTlILGBD. Sevofl A @eT  @eueleun(h
Hlemrulepieter 2 _mili|&Hemerud ievofl B eor
eeleleun( Hoellet 5% 2 MIL|&ErHL 60T
OUHSS  Enl(beugedr cweold AB  etedtm
CILIHEHSHED Si600fl HemLSHED &)

A = [a;]eretrug) m x p euflenawjenLw
6ol wpmid B = [b;] etedrugy p X n
eurflem&ujemL i Sievofl eTevfled A B uledT 61L& &e0
sieoofl C = [c;| eredrug m X n euflemswjenL i
16001 S&LD.
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Hlewr Himed wmhHm) Sievofl
(Transpose Matrix)

A = [a;] eretrug m X n euflewawemL
65 Sievofl eTedTd. ievoll A Qedr Hlemmsemern
IHIT6L&HEMTEHEULD SI6LEVE Bireb & eme6rT
eI SHEMTSEYLD LOMHMIEUSHEDT CLPEOLD EILIMLILI(HLD
Sievof] A @6t [HlemiT [FiTeD oMM S4600f] 6T60TLILICHLD.
SihG Sievoflemul AT 6T60TM)| GMS&H60MLD. @il
AT @etr auflemg 1 X m SH@ib.

© ST 600TLON S,
125 L3
A=[3 16 ereofley A’ =2 4
56

Cunemnwss SHSSIHET,  LOMETOTEUT SH6IT
H60T& AMHSHEW6EU 6T60T HLOLILILI(bSM &Y. HLOS)
SHBUTemSIW LML S L SHemeor Speunid
Uifleyserfledlpibg ASML rki@&Eeumid.

euemIuwenm 1.2

GIDILIGILIETOTSHET  SI6DEDE & 6DLICILIEHIT & 66l
2 _mIisenT&Hs e\&meoorL 71 euflenau|emer
QeIeleUT(H F&HIT Sievofl A WLedT BID eI
6T600TEM600T  OBMLILLI(bSS  (LPLGU|LOM6DTITED,
Osement Sievofll A Beir SievoflEEHMemel
eredTSHBmD. @semen | A | siebeog) det (A)
3i6ven | A eT60TSMSHSHE0MLD.

BT Sievoll A Q6T 2 _miliSHemern
6\&ITE00T(h e Siev0fl&Camemeuemul
QI EUMSHHTD BFHemeor evofl A  Beor
S1600f15BHM6m6U 6TEUTEDITLD.

A= di i er6ufled
r Axn
ai, G2
| A | = a21xa22 = dndn — dadn
ThSHHSSTL(b 1.1
Sodos: | %,
wH LN b :
OB 4
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Siey
2 4] e
2 ow-ca
=8+4 =12

CPEITM)| Si6bEDE SiBME& GLoed
aurflemguwemL W Si600flé G imem euserfleor
wéluysemear LI BbeuSHE& HD nHmeoof]
LHMID SeMEvoTS T 600l SHEm6 EUEDTILIMISHS
B6uetoT(hLd.

1.1.2 dpmenflEGamemey (Minor)

| A|=]la,]| eedrugi n euflewsujemrw
SieoofleCameney 6r60Ts. aEHETID B 2_MILiL]
a; Qe fibmevollsCamemeuimeoT &) a;
siemWhHG Hewr HMID Hrened HéE&euUHTed
QUMLILBLD  S1600f15B&HMTem 6UWIM(ELD. a; ufleor
&b mevofl &G ssmemeuLLIT6oT &) M. 6TeuT

)
GU&SILGED ).
1.1.3 @emevorsanyevoflser (Cofactors)

S5&HS SmlwL 6o oLlq WLl
AnmevofllaCamemeuser  E6mevordh T 6v0fl& 6l
SHSLD. a; eTeoTm 2 _mILSledT 6w 60TS ST 600f]
Aij 6T6ufled

Ai=(— DM,

cpeorpnd  auflens  Sievofl&EGamemey
a diz2 di3
az Az 43| 60t 2 _MIILS6NTE a,,,d,,,d,;
asy ds2 dss
Qaupniler  fbmevoll&Gasnemeuser  LOHMID
B 6m6vo16 ST 600f | & 6T Yebreu@sLommi
EUEDTIWMNISHSHILGbEDE.

(i) a, et ADmeofl&Ganeme
oy Ao
Az A3z

M =

11

= dnds — dndx;

a1 @6tT B6mevuTé ST 600f]
Ay o3

All = (_ 1)1+1M1 =
sy dss

= U3z — A3dos

(ii) a., @evr fiHmevoll&EBameme

o s
az ds;

M. =

12 = Unds; — d31Uas
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a1, @601 &6 60015 &[T 6001

o A3
asi s

A12 = (_ 1)H2M2 = - (6121033 — Az 6123)

(iii) a; @eor AHmevoll&EGaMeme

dx dxn
as; Az

M =

13 = Az — A3

a, B 601 B 601600185 IMIT600f]

A= (1) M= |9

13

= dndsz — Az dxn
az Az

ThHHSSML(b 1.2
1 —2
4 3
o etem 2 _MIISSHEHSHS Fhmevofl&Gamemne
LHMID E6WETOTSHSHTTE00{ 1866 SHIT6T0TS.

eTedTm  SievofldGamemeuudled

Siey
1 8etm fibmevolléaBamemen = M, = 3
-2 Beor dhmevoflaEGanemen = M, = 4
4 @etr dimmevofls@asmemen = M, = —2
3 @eor AmmevoflECanemen = M, = 1
1 @t @emevtibamrevoll=A  =(—1)"""M, =3

-2 @601 B6m600THSMT600f] =
A,= (=DM, =—4

4 B6t1 emevrdmmrevoil = A, =(— DM, =2
3 @61 emevtidbanevofl = A, =(— DMy =1

ThSHHEHSTLH 1.3
312
2 25| eteoim SievofldBammemeuudleor
410
eeaeleun o miiler  HAbmeoollsECammene
LHMID E6W6ET0TSHSHMT600{&6T SHITE00TS.

Sirey
3 et fimmevtllsEGanemen M| =
25
Lol™ 0—5=-5
1 et ApmevoflléEGamemen M, =
25
107 0—20=—20
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2 @et7 Aipmetoll&EGameney M, =
22
4 1
2 8etr AipmetollsEGameney M, =
12
10
2 @etr Aipmetoll&EGameney M, =
32
4 0
5 et Apmevtll&EGameney M, =

31

4 1

4 Betr fipmevofll&EGanemen M, =

12
D al=s—am

1 eor fipmevoflléEGanemen M, =

32
i 15—-4=11
0 &et7 Abmevoll&ECameney M., =
31
) 9 =6—2=4

3 @eo1 @emevuisHMTeTOll A || =
(= D"'My=Myi=-5

1 @61 & 6m6v0THSHMT 6001 A12 =
(=DM, =~ M,= 20

2 @601 ©6m6001SH ST 6001 A13 =
(=D""Ms=M;=-6

2 eo1 QemevoibEmIevol A, =
—D"'"Myy=— M, =2

2 Beor @emevoisanrevll A, =
(— 1)’ My = My, =— 8

5 eor @emevrisanTevl A, =
(_ 1)2+3M23 =—Mys=1

4 Beor @emevvriHTTEwOll A, =
(_ 1)3+1M31 =M,=1

1 @61 @ 6m6v0T&H ST 6001 A32 =
(_ 1)3+2M32 =—M,=—11

0 @61 & 6m6v0THSHMT 6001 A33 =
(_ 1)3+3M33 =M,=14
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&b Sieofl&ECaHMenealem 6ThHSHEeUT(H [HlemiT
Sieven g HITed euLdlwImEeyD SISl eomb.

9 _FNIT600TLON S,

ain aiz  dis
A=|an ax ax3| eretia.
as1 asz;  asz

A=a A +a,A,+a, A, (s6deg)
anMn_alen + a13M13 (Rl oufluine
efifleyuess)

A=a A +ay, A +a, A, (s6deg)

a M, —a, M, +a, M, (C, enflune
elfleyubss)

ThSHHEHSTL(D 1.4

124
gl snevors: |—1 3 0
410
Siey
124
1 3 0|=1 (1@t iMmevoll&Bamemeu)
410 -2 (2 @6tr AidmevolEGameme)

+ 4(4 8etr AMmevoil&EG&HMeme)

3 00 -1 o |-1 3
=1 -2 +4

1 0 4 0 4 1
=0-0-52=-52.

1.1.4 oi600fl &G amem euserfleor
UegorLsei (16l erpLievoTLdleorasl)

1. eI 3160015 G & mem 61Ul 60T Blemrr,
Birevsemer LFIOMHMLID E\FIWISHTED, SigH60T
I LMD S).

2. g seooflaGamemeauuier aCasanid &
BlemaeiT (IFITeb&eiT) SHlLod@e Lflomhmid
QFLIWLILILIG 60T Si600flSBHMemeu L NleoT
SO (HELO LomMLD.

3. g sienoflsGaneneuuied Qb Hlenmaer
(IFirebas6T) FT6uso ereufled Sieueuevofld
Ganemeuuiler S L EFWIDTGSLD.
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4. n sieollaGamemeuuier  aGsHanIDd
QM  Heoguied  (fbimedled)
@eleeuT 2 mIND 6  Lrmled
k oy Qumssiulg@miiedr ibhs
sieooflsCamemeuudeor EHIY k  Sped
EILIHEBSLILIHLD.

o2 _eirer

5. g sieollsGamemeuuied b Hlemmuied
(Bireblev) 2_eier edeeUM(TH 2_MIKIGLIM(bLD
mm Hlemaserfled (Hlredserfled) ©_simerm
55 2_MmIIL|SH6meTs SO L
ommledlsenmed  (PemMWITE  CILHSES
&n L (beuSTed Sieueueoofls Gammemeuudeor
SILIL| LOTDTS).

6. @ oenflsECanenauie 2 etemr &
Hlemrser (Brevsmer) eldle FwdHdHled
SL1e07 16162600116 & memeuu6oT
S LhEFSUIOTSLD.

7. i sweooflsEGamemeuuied 2 eTer  6(H
1BlemuSleot (BimedledT) epeieleUM([H 2_MLIL D
@nevorh  SiLe0EH SBMS CopulL
2 _misafledr  SnbHonsd  QHSHGSLD
ereofled  Sicu6UeHECHTemEUDW  DIBH
auflensiemnLi ETetorh SiIEVEDS SIBNS
GomuL L si6ooflEGamemeusearflenT dnl L 6D
LID6DTITE 6T(L08 GIeDILD.

TOSHHSHSML(D 1.5

X y Z
2x+ 2a 2y+ 2b 2z+ 2¢| =0 er6018 SHML(HS.
a b c
Siey
X y Z
2x+ 2a 2y+ 2b 2z+ 2c
a b c
x y z X y z
= |2x 2y 2z|+|2a 2b 2c
a b c a b ¢
=0+0=0
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2 26 4

3 2] 1 6
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4 8
11 13

TbHHSSML(b 1.6

X
x— 1

x+ 1] . . ]

. 60T LDGILIL| SHM600TS.
Siey
= x?—(x-1)(x+1)

= x>—(x*-1)

x x+1
x—1 x

=x2-x*+1=1

=]
(W&@ameoond sieooflufleor Sievofle@asmemevuileor
LoBI'L| 6T60TLIS| SH600fUT6DT (LPSHEDTEMLD CLPETED
afl'L © mi't |6rfledr GILITHEE:6D LIBDEDTTELD.
TbSHHSSML (D 1.7

x—1 x x—2

Sids| 0 x—2 x—3/=0
0 0 x—3
Sirey
x—1 x x—2
0 x—2 x—3|=0
0 0 x—3
= (x-1)(x-2)(x-3) =0
x=1,x=2,x=3
ThHHSSML (b 1.8
1 3 4
102 18 36| 601 LI HM6TOTS.
17 3 6
Sirey
1 3 4 1 34
102 18 36|=6[17 3 6
17 3 6 17 3 6
=0(."R,=R))
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TbHHSSML (D 1.9

1 aa
1 b b*|=(a-b) (b—c) (c-a) erevr HmIEYS.
1 cc

R1—>R1_R2

b—c b*—¢’
¢ ¢ Rz—’Rz_R3

2

a—b (a—b)a+b)
b—c (b—c)b+c)

2

C C

01 at+b
01 b+c
1 ¢

2

=(a=b)(b—c)

=(a=b)b=0c)0-0+
{b+c—(a+b)}]
=(a—b)b—c)c—a)

(@ Ll e 11

1. &Gy asnmbdaliulberer
31600116 & Mem UG 6Il60T SHEWEDTSH G|
2 _mitserfledr FMmevofls G&imemeud e
LHMID 6w 6v0T15 ST 60018 emeré

SHITEO0TS.
s 20| 1732
(i) 0 —1 (i) |4 —1 2
3 5 2
3-24
2. (2 0 1|-eor gy snevors
1 2 3
2 x3
3. &iés: (41 6/=0
127
t 4= Hormos=" e
T2 q]PRRE T T
|AB| ewwé snesors.
7 4 11
5. &iés: |—3 5 x[=0
—X 1
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1 a a*— bc
6. 1 b b*—ca
1 ¢c ¢>—ab

— 60T LI HM6TTSH

S
)
S
+
)

ca ¢+ a| =0 erevr fimieys.

ab a+ b

o |»—®‘>~Q |»—

—a* ab ac
8. ab —b> bc
ac bc —c°

=4a’b’ c* erev1 HMI6YS.

1.2  aiemflulesr Gmiommy

(Inverse of a matrix)

1.2.1 p&fwsCameneu ievofl
(Singular matrix)
A erédin Qb F&Im Sevoflufledr, |[A| = 0
arefled  Sieueuetofl 1L FHWISECHTEmE  Sisvof]
6T60TLILI(bLD.

1.2.2 &fwwopn Canemeu ievofl
(Non-singular matrix)
A e16bin Q@ F&HIT Sievoflufledr, |A| = 0
ereufleb ieueu6wll Lp&AwIoDHD CoHmemer Sieoofl
6T60TLILI(bLD.

ThSHHSHSML(H 1.10

12
ik: W EAWSCamemey Sievofl erers
SML(b.
Sirey
12
A=)y 3]
12
=4-4=0

o A areotug) pFSu Gamemeu i6uofl y@Ld.

ThSHHHSHML (b 1.1

8 2
4 3
6T60TSH HIML(b.

—& EAwopn Canemey Sievofl
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#0
. A aerug sfuopm Cosmemne
Si600f] SHSLD

4

=

aafiLr? o i
. A wpmib B erevtuent &Lo
auflenswjenLw L &fuwiopm Camemeu
Sievoflseit ereufled AB ommib BA
WemmBuw &io aurflemsujenLul LFAWIoHm
Banemeu sievoflsenna SHEHELD.

1.2.3 Q&Y sieoof]
(Adjoint of matrix)

A etedim Sievofluledr E6m600TE ST 600 SHEITTED
udep QFLg OUDLILIGLD Sievoflulesr Hlemm
Blmed wrHm Sievofl, A ufleor Gaiily Sievofl
H&h. @zement adj A ereor eT(pSH6E0MD

signeugl adj A = [A;]". [A;]eedrug
QBMbSHSLILLL Sievofluledr & emet01dHhsITTeoof]
Si6v0fl SSLD.

ThSHHSHSML(H 1.12

A= f i erevfleb adj A smevors.
Sirey _
23
A‘»l 4]
(4 —1
Al =1-5 2
| 4 -3
-1 2
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(i) |adjA|=|Al"" @h@ n eretTUg)
A @6t aurflemEwn@Ld.

(ii) |kA[=K"|A| @@ n ereiTug
A @6t aurflemEwn@Lo.

(iii) adj(kA) = k" 'adjA @mi@ n eTedTUS)
A @etr aurflemawim@&Lb.
(iv) A(adj A) = (adj A=Al
(v) Adjl =1, ] etetiug) I Si60@& Sievofl.
(vi) adj (AB) = (adj B)(adj A)

(vii) |AB|=|A||B|

ThHHSSML (b 113

1 =2 -3
A=| 0 1 Ofereofled adj A snesors
-4 1 0
Sirey
A, =DM,

A, = ()MM, =[] =0

11

00
A, = (=DM, =4 0 =0
A, =M, =] =0 (=4
13 1371241
-2 =3
A, = (1M, :_‘ 1 0
=—(0—-(=3))=-3
A, = (-1)*2M :‘ P38 ol2=212
22 274 0
1 =2
Ay = (_1)2+3M23 = _‘_4 1
=—(1-8)=7
-2 =3
Ay :(_1)3+1M31 :‘ 1 0
=0—(—3)=3
A =M, = T3=0-0=0
32 32 0 0
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1 =2
Ay =M, == T =1-0=1
0 04
[A] =|-3-127
3001
AdjA= (4]
0 -3 3
~lo-12 0
4 71

1.2.4 Gmpiworm Sievofl

A eetugy euflems n 2 6Ll
&Awiopm Canemeu Sievof] eredrs. AB=BA =1
(I eredtug n euflens Si60@ Sievofl) eTEILOTM)
6 6ol B —y &mevor (PlgbhFmed B opers
A @61 Gmiomm Sievofl erevrliLihd. A @edr
Gmiomm| Sievoflemuwl A ereor 6T(LRSEDITLD.

@Bung, A (adj A) =(adjA)A=]A]|Il
- A(|A|adJA> <A|ade>A:I

— AB=BA=1I @us B :’%‘ade

a1
A TA

(i) B erettug A &eor Gmifonm) erevfled A
eTeoTLIg B @601 GHITLOTMI S (SLD
oneug B=A'=A=B"
(ii) AAT=A"A=1
(iii) 6T o16v0f16© CBITLOM M (HEHELOTEITTED
31§ QHEWLDG HEVTEMLD CUMILIHSHSHTSLD.
SIHMTEUF| 6ThY TTHGSID QETNISHE
GupulL CriIrmiser Smesns)

| adjA

(iv) A~! —eor eurflemauyid, A —6o1 eurflenaujid
gwns SHEHEL0.

(v) I''=1, @u® I erediug) s160&
SieooflWIM&GLD.

(vi) (AB)'=B'A" (vii) |A7!|= ﬁ
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afyor o
= A ew ysdluwnn Canene
Siev0f] erevfled
A’=JeA=A"

ThSHHSSML (b 114

2 4
-3 2

ol

Al =]

A=

l ereofled A~ &nevors.

|
\

A erettug) L58wiopm Camemey ievof]
BB, A DU &HT6voT@UIEID.

Sie

U.)[\.) UJ[\-)
[\S I NSNS

=16%0

) 2 —4
adj A = [3 5
o1
A = |A|ade
_1]2 -4
S 16(3 2
ThSHHSHSML(D 115
A= —2 6 ereofled A~ SHmevors.
3 -9
Siie
14| —2 6
3 =9

A erettug LEFWSECHETEmEN  Si6vofl.
aeor@eu A emWd SHMeoTEUIEOTE).

TbSHHSSML (b 116

2 4 4
A=12 5 4|erevflled A" smevors.
2573
Siey
24 4
5 4 2 4 25
al=l2 s al=2f} J|-af2 I+ 4
53 23 25
2573

=2(15—20)—4(6—8)+ 4(10— 10)
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=2(—5 —4(—2)+ 4(0)
=—10+8+0=—2+#0
A ereotug) L &flwiopm Camemen ievofl
SHeMBIWITED, A eDUWSH SHT60oTEUIGILD.

All = S;Azl = 8;A31 =—4

A12:2;A22:_2;A32:0
As= 0;An=—2;A5s=2
[—5 2 0]
[A;]=] 8 —2 —2
—4 0 2]
(-5 8 —4]
adjA=| 2 -2 0
| 0 —2 2]
! 1 -5 8 —4
a1 1 _
A —|A‘adJA—_2 2 -2 0
0-2 2
S
5 4 2
= |1—1 1 0
® 0 1 -1
TOSHH ST (b 1.17
23 . ,
A= | 2 ereofleo A°—kA+L=0

6T60TM FOEOTUML 6L Hlemmey 6\ k —eor
wélienusd SHmetors. G A ' &HMeoors.

Sie

23
A=)
A= AA
_[23]23
o212
712
47

goey A’—kA+1 =

712 :oo
- 00
[(7—2k+112-3k+0]_[0 0
Tla-k+0 7-2%6+1 [ |00
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8—2k 12—3k| _[0 0
“la-k 8-2k| |00

=24—k=0
k=4
23
|A| = .
=4-3=1%#0
LA edws SMetoT@WID.
2 -3
ad]A—[_1 2]
.

ThSHHSSML (b 118

A= i 12],13: (1) _; ereufleD,

(AB) ' = B'A"! erevr® &ML(b&

Sirey

5um\A|=112=1—2=—1#0 ®
AT emws SHrevor@WeID.
1B| = (1) _; =0+1=1#0

B~ W& SMTevor@WIeLD.
{rz2pfo -1 _ 123
Lt 2| (11

23
|AB|_‘11

=—1+#0

(AB) "' emwi& &mevor@uwigiib.

. |1 -3
adj(AB) = 1 2}
(AB)™ = AlB|adj(AB)
_1[ 1 —3]
T —1]-1 2
-1 3
:[ 2 (1)
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1 =2 (35 0 0
adj A :[ l - L
1 = 35[0 35 0
1 1 |0 0 35
A = ——adjA _
(A4 L[l 00
P 100
:[ 1_1] =01 0| =1
0 01
aij:[ZII 4 11 -5
-1 0 35 35 35
35 35 35 L3 7
1. -1 -6 25
-l = —radjB - |—= — =
B =11 BA =135 35 35 [423‘
i 2 6 1 -]t 2!
“1l-10 135 35 35 |
(—4 11 -5][1 3 7
- 2] - A1 -6 25||423
-10 — 35
i L 6 1 —10][1 21
L 2 11 1—-1 2 ]
BlAl:—loH _l 35 0 0 100
| 1 -1 1 35
=351 035 0|=33010
_|7! 3] 2) 0 035 001
® R 100 ®
(1) wpHmud (2) dlabal (AB)' = B'A™ =01 0|=I
SHBLD. 001
ThSHSISBHTL(DH 119 [—4 11 -5 AB=BA =1
137 35 35 35 Syemswned A womio B sievoflser
A=|42 3| wppw B=|— 2 B QeTDISABTETD CHIOTDI G1D.
35 35 35
121
6 1 -0 I :
35 35 35 | (3Q) uwivs 12
GTE0TD Siev0fl&HET QEITMISHE&TETM CHIomm) 5 3
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B0&HHHIBHMETHOBMEO0N(h 2 (HEUTHSLILI(HLD
cpeitm| Benss eTevuTS6Ifl60T 6T600T600(&H6mS 6
SHSLD. SSUCUTM)] 2_(HEUTSHSLILILL CLOGOTIIE08H8
6T600TS 6 Lil6dTeHLOM M)

123,132, 231, 213, 312, 321

&UWSw: n > 1, 0 < r < n, eTemionm| 2_eiterm
n  eunpLsefledlphs r  UNHLSHEm6T
Cameasnhds euflmsliubssn euflens
nmmhisefledr  eretorevolldema  P(n,r)
(160608 ) NP eTedT GMSSLILIGBGHME.

BlepuetoneTy Spsetor. CHHMSHemS HLD
eLMIEGLD.

.. n!
GammLd : npr = n—n1
TOSHHSHSMTLD 2.15

5P, wpmio  P(8, 5) aydlweummiedn
LI SHT6eToTSH
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Sie
_ 5t 50
SP3 = (5-3)1 2 = 60.
P(8,5) = 8P5
_ 8!
— (8—5)!
8!
- 3!
!
_ SX7X6>3<FX4X3' — 6720

. ! !
(i) npy = gy = = !

n  _nn—1)
n—11 (-1 "

. nl  _n _
(iv) np, = W_W_n!

(v) np, = n(n-1) (n-2) ... [n-(r-1)]

THHHSHSM b 2.16
&y snesors : (i) 8P, (ii) 5P,
Sie
(i) 8P, =8X7X6 =336.
(ii) 5P, = 5X4X3X2 =120.

ThSHHSSML (b 2.17

aeuhriledr Wageen 5 Syevoflsefled 7
LILTBIS606TT 6T&SH6060T 6ULHIS6ITIED QILIM(IHESE0MD?

i

seunmledT WgleTemr 5 o evoflserled

7 ULMI&EW6T 6UNBSSHIEUH 6TeoTUSl, (LD

uLrsefled QGT CrusHdled Lbgl LLrhisener

GaIhHedbLLSHEHTET euflemd LoMHMklSerfledr
6T600T600f1 86008

71

= 2520 euflser.

ThHHSSML (b 2.18

“LOGARITHMS” eréttm 6unii $6ma&uded
2 airer TS & Seme6MLI LIWLI6OTLI(b &),
(Tp&EsBemaT  LBetoIhlD S IbeLDTSHeuTm)
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SITSHSD 2_6ITem Siee0g ATSHIHOMM) 4 6T(R5HE)
EUMT HEMSHHEI 6T HHEME0T 6MLOHEHEVIMLD ?
Sirey
LOGARITHMS eréorm eunir HemgHuled
2 _eiten 6T(R5 18 660T eT6voT6v0NSHema 10
eteoT@eu 1 = 10
4 61105 &I QU H6MSHE W6 [HILD &M600T(E6)6TOTLY,
o _enensned, r = 4

eTeoTB6U BFHEMEUWITEOT GUMIT &6DSHHET

np,=10p,
=10x9%x8x7
= 5040
ThSHHSHSHML (D 2.19
nP =360, erevfleb 1, 7 —60T O FILIL| & 6WENTS
&SM600TS.
Siey
nP, = 360 =36 x 10
=3x3x4x5x%x2
= 6x5%x4x3=6P,

ereoT@6u 11 = 6 OmID r = 4
LD 60T (bLD, LO6TOT(HLD 6U(H 60T
eun@Lsafler euflend LMDk SET:

n eeeGam  eunLsefledmhl
e CrrsHdHled r oL serflement
GaibheBbd&LEUTE ELIMIHLHEMET  L56T0T(hD
@Lbaun SDIOFESDLEOLN(IRSH 2 ([HEUTESLD
eurflems LonhmhigefledT 6T600Te00f1H6m8 11 S @LD.
ThHHSHSHM b 2.20

1, 2, 3, ... , 9 euemmujetar 6eoTLIS)
B0HomHmeNH  6HM600T(h, EDHEMIG6NT
Sl(BLoL @LbOUMIOTD)| 6TSHSH6M60T CLOGITNE085
6T600T&HEIT SIEMLDEHGHEDIMLD?
Sirey

Bi& BevsaMmiGerleor eTeooreooflHema 9

ereoT@eu 1 = 9 oMb r = 3

BGHemeuLILI(bLD CLPEITIIE0EES eT6voTS 6T = 1

= 93 = 729 eretor&a
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Lieo(emm QUHLD Gleue@eum) OILIMHL Serfleor
auflend LoMHMrilSHeT:

n  eunLsefled  p  GQUMIHLS6T
QIHEUDSIITSHEYD, § GUNIHLSET LHEDITIH
EUEMSBILITHEYLD ©_6ITEN60T 6T60Tdh E\&BMETGeUMLD.
@ru@p + q = n aefled n QUL SafledmHE
7l GrrsdHled SIEEUT SHEMBILLD
GCaHesbs&LEUTE: 2 meun@b euflems
MMM kI&Efl60T 6T600T600f&H6em & p"ﬂq'

oungleun® 1 eunL&efled  p,
OLINIHLS6IT (LPSH6D 6UEMSWITHEULD, P, ELIMIHETHET
GIeToTLND  6UEmSWITEHEYD, P, OLITIHETSHET
CLOGOTDND  EUEDSHWITHEUD, ... P OLTHETSHET
k opeus euemswneseyd — Q@UUSTS
Q&MeT@eumD. GLogd p, + p, + ... +p;. = n. eTevfled,
SIWETH G| ELIMIHETEHEMEMLLD CHTHASHbLILISET
cpenld 2 _(Heun@o euflemd  LMHDhiserfleor
n!

piipot prl

6T600T600f156M8 =

ThSHHSHSHTLD 2.21

(i) MISSISSIPPI  (ii) MATHEMATICS
6T60TD  GUMT HEMSHEIlD 2 _6T6M DMV S|
T(RSHEHSHHEMETUD  LWOTL(bSS, 6T HHemeot
QUMT HEMSHHET H6MLDSHEHEVMD ?

Siey
(i) MISSISSIPPI eredrm euni Hemauiled 2_eirerm
TS EIH&e 60T eT6v0TE00 Beme = 11
8hs euniHemguied
M eretrp 61681 Q@B EODWD
I erevrm eT(pS8 4 (Pe®DWLD
S erettm 61(1p581 4 (WeDMW|LD

P eretrm 61(19581 2 (WemMUW|LD
@LbaunFns.
SIemLOSHBLILI(HLD QUM &6MSH&H6Ifl60T 6T600T600f 18 6m &
11!
= 414121
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(i) MATHEMATICS eretim eunisensuied
©_6lTen 6T1(1p& &6 60T eT6v0T600 l66me = 11

M eretp eT(R5E! 2 (LEDDULD
T etedt 61195 & 2 (PedDU|LD
A etediD 611951 2 (MDD LES(LsiTerT
6T(LRSHHIHEHEIT SHEOIT 6XTH (LLHDILD S DAL S.
TeoTG6U WU SHG 6T(L05 &5 & EMEMI|LD
LWeTUbSH S SiemsHSLILbID QU &emd S 6rfleoT
!
6T600T600 1H6m & = %
2.2.5 eallL euflens LoMHMrhierT
(Circular permutation)

egeorm LNfleleb, CrT@amLiqer gmeor
n eunnenserfledt eurflemd LLMHMHkIGem6T LnHMIL
elleurrhisemer LUWNeaTGMMD. Siemeusmer Gml
eurflem& LOMMHM I &6 6T60T HEWLPESLILIHSHEOTD &l.
SOOUNIR& 1 OUNIBLS6MeT, UL SH&leor
Boreor auflemd LMIDHDHSEmeTs &HTesorGLITLD.
Bemeu aul L auiflens LMHMLD eTeOTLILGSMS).

C D
D B A C
A B
A B
B D C A
C D
UL 2.4

A, B, C, D erettm 5601 6T(L05 188 6m6T
&HEIGaTD. @hs HIeNE 6I(RSHZHISEeI 60T
Gri Gamligerr Waner euflemgonmmriiserfler
aeootentilbems 4! @b, Qhs 4!
auflenaomhmriiserfled SpasesorL GniGaHmLLq 60T
Bameor e euflemaLILbSHSHIHEME0S H(IHEIS,

‘ ‘ 02_11th_BM-STAT_Ch-2-TM.indd 36

ww.tnschggolbooks.in

®

ABCD, BCDA, CDAB, DABC eretrLieoT6umhemm
'L sdHler 158 euflemaliiphsSleorned Semeu
simeHFHD  QCT  euflemsl  LbSHHHEMeD
GUSGD eTeOTLENS SPHETOTL. LI SH6OTeLpenLd
SITE0OTEDITLD.

ereoT@ey, ‘4 QN HeTaeler eul L eurflens
LOMMHMhIGe6 60T 6T600T600f1&6m & 4?' =3!

LT gI6UTS, 1 eueNGeum) OLITH6TS 60T
SIEWETHF| ILNHeTHemend CT CrIsHHled
T(bSHEIHOHTEOUTLTED, NMDSHLILBID UL
auflemd  MMHMrEIGHETfledT  6revoTeo0NHemS =
(n-1)! &b

aul L euflens LOMHDRISET 6UdFSFDHM)Y,
@L&smnm) Geumiumiq.eotas S 60t
eun@peTaerfleor eul L euflend MHMkiserleor

. . (n—1)! .
eTeOuTEnOllBeme —— 5 HGID.
TOHHEHSML (b 2.22
8 LomevoTeUIT S M6 6T HFHEW60T ULl 6rTI6D
(i) CrirsGam 60T L5g) auflemalILithéSE0MD
(ii) eulLeugeed eurflemaLliL(hs&eomid.
Sirey
(i) 8 wnevoraursefleor GHIGHMLIq60T LBSHTEoT

auflemd LOMMHMkIGEleT 6TevoT6e00f|Hemad =
8P, = 8! euflseir

(ii) wrevoreuis6T, QUL SHeor Wsmeor eurflens
LUbS&EIDLGUTE  euflews  omDDiserfleoTr
elevotenilGema  (8-1)! = 71 (@hg
6UEESDHNISHSID, BLFSFDHNISHSD Ceumiunt
&Me0oT EWIILD)

ThHHSSTL(D 2.23

a@Cr wrdfluneor 10 smeilssmear,
Q) 6CUMETILSHID ETHHEWEIT 6EUMSHEET6D
euflem&FLILI(b&HSH60IMLD ?
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Sirey

gnell&ei SIEW 60T HGILD &Cm
rdlflwunerg). SHSHEOMED  EUEMEITILISHH 6D
aflemslLbSHID UMIRS, 6UDEFSHFDHMISHSLD
@Lssmrhe  Ceumunibsemer  SiTevor
Buieongy. eteorGeu, sMeserfleor eulL euflems
oMMl &erfledT 6T6oor600fl&Hema

(n—1)! _(A0—1! _ 9!

2 2 2

ThHHEHSTLD 2.24

gyaiden ssrnHuied o erer ‘RANK’
6T60TM GUMT HEMSHUN60T HILD HMTEO0TS.
Sirey
RANK er601m 24 h1dl6d 6UIMIT H6MSHE0LIS
G\&HIMT600T(h 9_(HEUNSHELILI(HLD, auflend
LommHmral&erfledr eTevorevoflGema 4!
88 UMTSHEnSUTED 2_6ITeT 6T(L0SSIEHEHEmaT
o157 euflemauied A, K, N, R erevr auflemaiiLihsH s
e\&meTem GeuesoT(hiD.
14
:
Aguon
asrnHluied o_sitem eunyHemsulledr o
C&MbSHSBLILLL Q5 Sphidleo
EUMT SeMSHUTEDT, STLD SHMTETOTLISN S, ShrhileD
QUM SHeMSUTED 2_6ITer 6T(10 5SS e
21517 aulflemguied euflemaliLihdHld
61&M6TemGeU6TT(hlD. HITLD SHTETNIDEALIT(QE
2 _(HEUNSHSLILI(BLD GUMT HEMBHHET T HFHLD
9_eenana@eur, ST HSHLOHMSHTHEeuT
B([H&H&6e0MD

A-2& &HM6t0T(h OSMLIBIGD 6UITT &emderfleor
eTevotevvflGema = 3! = 6

K-2& e&netort OFNLBIGD 6T Hemdaerfleor
eTevotevvflHema = 3! = 6

N-28 6&M600T(h OSHMLIRIGLD 6UITT &emdH&H6rfleor
eTevoTevO lBema = 3! = 6

RAKereord QSHMLMBIGD UMl HemHaerfleor
eTevoTevOfldBema = 1! = 1

RANK eréorm eungdemg = 0! = 1
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Gl LedledT SlIQLILemLd 6I&HMETemaLILILG
RANK er60tm euni semaulledr S
6+6+6+1+1=20

@ Lihdl 2.3

1. nP, = 12(nP2), ereufled, 71—6dr LI
&HT600T S,

2. @8nevorh Amiblser C&imHe SoTTSeurm),
5 dpieuiser wHMID 3 FAmidlsener b
eurflemFuded 6T & 6 60T euLflSerfled
ST 606USHSHEOMD ?

3. 0wsebd 9 euemr 2_sitem 10 evdsmhisemend
G\BITE00T(h, 35 6T60TM 6T600TE00 16D EVGHITLMhIGLD,
6 @ss oFTemeoBudl  erevurserle,
Be0éahiseT etoihld SLbeLnTSeuTD),
6TSFH60I60T 6T600TEHET HEMLDSHSHEVMLD?

4. “ASSASSINATION” ereotm eunii &emaufled
D _66MN  SIEWETHH  6T(RSEIHSHEWETILILD
LWIeOTL(bSS  6TSHSHEMEDT  GUIMLT H6mSH5H606IT
2 _(HEUTSHSEDILD ?

5. (a) Cr euemswiner 8  LoevoflGemer
6T & 60 60T euflsafled,  SyuTevOr
omemeouled CamT&Hase0mDp?

(b) 8 fmieuisemend O\BHMETOT(h 6T &S 6060T
6UEMETLIMRISHEMET 2_(THEUTSHESEDITLD?

6. symdeo ssgrduied ‘CHAT eredrm
QUM HeMmBHUNEIT ST HeWHEH GHITE00TH

2.3 @sgeyser (Combinations)
Gareymenr  eredtLE  CHIHOSDHSHGLD
auflemaemi &600T&H &6 G\ BITEITEITITLOGD
EILIM(BL-&HemarT (1) QSMTGLINOHH S
CaIhas®bLLSTGD. ASHTeUH ALTIHLSH6r 60T
auflemgeml GILIMIBHLLIbSHSTLO6D W (THL&6marT
BB (HSHGSID CFWIOMNGID. HT60TE HUTH6T
A, B, Copmib D eretrs. @euiserfled A ommid
B emws CaimasnLiugio, B wpmio A enws
Gaibeasmlusd S® Caun Caieuns s®S
wwng. Gsiey QswwlL®GD HUTserfler
aulflemns (P&HHUWILDELED. OBM(bSHSBLILILL. [HITEOTS

Quipsessilsid
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puTsefled 2 Sieuens eaflufsemer 6
auema&Hafled CaImedH(bdHeond. Semeu AB,
AC, AD, BC, BD, CD eretruereun@ip.
CLom &600TL 6N E1FWIEDLISSLILIBLD LiIedGeum)
Gareysefled  QFwWeEYsHeT  BFTEYSH6T

eTeuTLILI(bD. MAgmeugl, 4C, = % =6

Smous SHombu epnd  uGeum
Cameyserfleor (pemm eredTLg G&T6YSH6T 6T60T
GULDMRISLILIHLD

euemrwemm 2.4

GsieysmeT eTedTLIZ 1 QLMIHETSHETIBHS
r eungmensemer &CT GCrIsHled HlHOUS
Fl(HLOL euIMLO6L CSHITHEEH(bSHELD (LLEDMUIMGLD.
n eunersafledlmha r aunmersemer nC,
auflsefled Cahal eT(hdHeond. @@ 1 # 0
peorned 1+ = 0 & S([HSH&H6E0MLD.

nC, —eor iy

n!
An—1)1 ,n>1,0<r<n

nCr = T'!(n

e sreusHNG S5 ubsSelled Bmha
3 ubgisener 5C; auflaafied CaiHEEb&SE0MD.

c__ 5 _ 5l _<5><4x3>
203 = 315—3)1 ~ 3127 —(1x2x3

10 eulsefled GaIHESHbHESEOMLD.

ThHHSSML(Db 2.25
8C, —eor FIL &HMevors

Siey
8§x7
8C,= 2«1

=28
4
:
@muwn.ﬂ
eurflemd LOMMMIEISET TEOTLIS) LILLG.ULI6D
LbS&Ieus) (euflems Sieuduib)

GaiTeys6i eredTLIS (WM& TE0T S
(eurflema Sieudlwib siHMEI))
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LI600TL| & 6iT
(i) nCy=nc,=1
(ii) nC,=n
—1
(111) HCZ = 7}1(”2! )

(iv) nC, = nCy,
eTeufled X = y SI6bedGFH X + Y = 1
(v) nC =nC,
(vi) nC+nC_,=(n+1)C,
np,

r!

(vii) nC, =

ThSHHSSML(H 2.26
nC, = nCg erevfled 12C, —eor LI &6tor8.

Siey
nC, = nC,, eeofled x + y = n eretim
LetorLSledTLILg.

nC4 = nC6 eréuflev,

n=4+6=10
12C, = 12C,,
- 12C,
12 x11
= 1Ix2 =066

ThSHHSSTL(b 2.27
nP, = 720 wopmo nC, = 120 ereofled

r —60T LI SHT600TS.

Siie

P . P
nC, = nr,r eT6dTm QSTLTLA60TLIG

720
120=T
720
r! =m=6=3!
== r =3

ThSHHSSTL(b 2.28

15C
BIT600T&.

15C,, , ereofled 7 —601 LSl

3r
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Siey
15C,. = 15C
nC, = nCy = X+y=mn,
6T60TM LIevoTLIedl[Bh &) HILD CILIM)6UE
3r+r+3=15

= r=3

ThHHSSML(H 2.29

32 LomeTOTEUTSHEMET  G\HTEUOIL. 61
6u@GLILTe0N B HT60T(E LomeToTEUT 6T, 6(H GLIM1q.6
Gaeled LRIGEDHE BCHIHEGHHHSBLILILAMDMITSHEIT.
Beuisemer  erdgement  auflseaflld  Caoyey
QIFLILIEOMLD?

Sirey
32 onevoreui&eafledlpihg 4 LomevoTlT &Hemes
CalhHesbeGLD euLflse6rledT erevorevnf&Hems
=32C,
_ 32!
T 41(32—4)!

321
T 41(28)!

TbSHHSSTL (b 2.30

6 eleomsgnefled Uifley (21), ifley
(=) erettD @B LifleydHeT 2_6itemenr. &EUEIEUMT(IH
LNfleim@Lo 10 eXleoTéame6T 9 _6iT6Ie0T.
6leoTT&SM(EThE:S EXlemLLLIGITISHELD 6(IH LOTETTTEUEDT,
UGS (&) -eNedimhe 8 NetEsHEHEELD,
usdH () -—-eledlpha 5 eNetn&HsEneHELD
eflemLwieflds  Geuetor(bld  6T6vfled,  6TEHSHEME0T
auLflserfled, SIDLOTEDOTEUT, eflevTSHHemeETsH
BaITHEEH(hSHE&HEDMD?
Sirey

efleonggefled LUGH () —edeblmbHa
8 efleomésenear 10C,; auflaaflaun. LG (2y)-6fled
2 eten 10 eNleon&serfleOmhg 5 6XlevTnHsemer
10C; auflseflgid GaimbelgbéseomDd. 6reorGeu
OL[BHHED  6EMeTemd  eNFllg  GLoTSHS
GaiTeyserfleoT eTevuT600 IHEMS
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10Cg x 10C, = 10C, x 10C,

10x 9 y 10Xx9%x8Xx7x%X6
- 2x1 5x4x3x2x1

11340 euflaen

ThSHHSSTL (b 2.31

4 uhg) efiFgneniser, 2 Qed@ Hemed
smiunengser (wicket keeper) o erenLéalw
16 dfleeas’  efememwimic  eSTF&6T
SWeNO®HE GewmHHSH 11 Gui S
SflsasL Si600f] 2 _(HEUTSHSLILGEDE.
SODHSH 3 UbH eIFFTENTHET LOHMID
SODHHH QM SeosHG [Hewed STlLmen
e&meoorL 11 Guif siLméw &iflsesL G(peme
THSHEW60T EULPIG6ITI6D SIeMLDEHESEOMLD?

Siey
11 efememwimiich eSmT&HeT SiLmi&w

Aflsas. Geneu SpssetoL  aulflserfled
SIEMLD&EEOMLD.

(i) 3 ubs eisemeniser, 1| BedE
Blemed &SMULMETT LOMHMID 7  ET6m60TIL
eflememum» efTTseT SILmSW &g
4C3x 2C1 x10C7 auflserfleb S16mL08 860D

4C3x2C1x10C; = 4G x 2C x10Gs

= 960 suLfls6rfleb Si6mLO&EEDIMLD

(ii) 3 ubg efigsneniser, 2 QedH@ Hemed
SMUUMEMT&HET  WOMID 6 gemeoT
ellememun b eSTT&eT SILhSIW &g

4C1x 2Cyx 10Cs

4Cix2C; x 10C6 = 4C, x2C, x10Cy

= 840 sufls6rfled Si6mL0&E6EDMLD

(iii) 4 ubg eissmeniser, 1 Q& Hemed
SMLILMENT LMHMID 6 eTemevTu eXlememim_(h
efimiaer L &R 4Cs X 2C X 10Cs

4C4 X 2C X 10Cy

= 420 eufls6rfled SiemL0&HS60MD
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(iv) 4 ubs eisgneniser, 2 Be0&6G
[flemed &MLLMeNT WOHMID 5 eremeoTiu
ellememun b eSTT&eT SILRSIW &L
4Cy X 2C, X 10GCs

4Cy X 2C, X 10GCs

= 252 aulflserfled Si6mLo&E60MLD.

8o L_L60160T 6T600TE00)S60 QSMETemSLILILY,
AflHeHL  G(pemey MLSHGSD  CINSHS
euLfl&erfle0T 6T600T600(SHEMS

= 960+840+420+ 252
= 2472 euflser

ThHHSSML(H 2.32

4(nC)=(n+2)Cs, ereflléd n—edr wHliemL
BIT600TS.
Siey

nn—1)  (n+2)(n+1)(n)
1 X2 B 1 X2X3
12(n—1) = (n+2) (n+1)

12(n—1) = (n*+3n+2)
n”—9n+14 =0
n=2)Y(n—=7) =0=>n=2,n=7

4

ThSHHEHSML b 2.33

(n+2)C, =45 erevfléd 1 — 67 HILI6BLI
&HIT600T&.

Sirey

(n+2)C, = 45
(n+2)Cps2-n = 45
(n+2)C, = 45

+2)(n+1
(n )2( ) _ 45
n*+3n—88 =0
(n+11)(n—8) = 0

n=-11,8

1, &M 6T600T60NTS Q([H&HS (WIGUITE).

S.on =8
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(@ LipHd 2.4

nPr = 1680, nCr = 70 erevfled 1 WHMID
r —60T &L I6mLIS SHIT6T0TS.

. 8C, +8C; = 9C, erettuems &flumy.

. el Lgdler B gjeren 2 1 Yemerflaer sudwins

6T H&GHEME0T [HITEUOTSH6IT 6UEMITUIEOMLD?

. 6T SIMIGsMEvoTSH 60T (Lpem6UTLIL|ETEI IS Em6T

BemertHE THSHEWEOT (P& BEHTETOITRISH6T
GUEMITUIEOMD?
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eEmeTADTISE6T.  6(H Hevor Goenguied
Smunpb, LEESFNG 9 Gui efigb
SIDTEMEUSHSBLILIbSDMT H6T, ST &Herfled
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Gogd @rrevorh G GLoemaulledT LLHAMT(H
USSSHeID 1o eSlHLLSADNTSH6T 6T6ufled
THHemenT  eUlserfled  eXlHhHleoTTSHemer
SO 6EMEUHHEVMD?

. W L6 @& MevoTD 44 CLOEMED

L raisemerLl eunm LU0

SiLLe0 Bamevor & & 6ot L& &l &erfleoT

6T 600T600f186m &H6mU &600T(bLIG ?

15 Guir siLrudw Hifl&HesL. eflemerwim(h
eiriser Gugefed Swmhs 11 Gurd
SILRISL  Gpemer  Ep&sHetuTLeurm)
T 5HH6m60T aULflH6rfled GHIT6Y O\FILILIEOND?

(i) efirTsemer Gaiey GFLIEUSH6D 6THS
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(ii) e ePuilL e erleumgID
S(pefled @L1b aumeum.
(ili) e Ui L &gy erleLTQEHID
&(pefled @L1b auDMLL.
10. 6 syevor&e HMID 4 ELIvoTSH6rfl6dHIH &
5 GuIf SLMRISW &(p, Sp&HS6T0TL 6UTD)

(i) eweled GoDbhss oo
6lLevTT &6 @L LD 6ILMILOTMILD

(ii) ®ueled oiFlsuisd Smetord
GlLevTT &6 @L LD 6ILMILOTMILD

GTHHEME0T EUMBHETED SIEMLOEHEHEOMLD.

2.4 &0l O5NSSINH0
(Mathematical induction)

N 6T60TD LO6WS (LP(LPSHSEIT 6T600T & M6 &
Q&HMeU0I(h eMWSHGSWD LLGeuM)  &H6vofllHe
sapmlement  HleBliSH0  LWEOTUGD 6@
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9 600T6mLD SHE0TEMLD ML fimiey,
&60011556HMGHSHSMISHEL (WewM LILIGITLI(bEMS).

&e00fl5s 6FNGSHSMSE0I60T (LPSH6ETEWLDS
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QeIeleuTH Suied 6T6toT 11 — SHGSLD
5&HS Qb snnrlewerr P(n) ereins.

(i) spmburflemen: n =1 erembemgs P(1)
aeTLg 2 etoTemLWNGD. (TCHemid
Hlemeowimeor SWied  6TEOUTHEHHGSLD
2 _600TemLOWIMGLD) LoHMILD

(ii) esn@ssnse Hewer: n = k
ETENIDEILIM(LR S T M) ©_600TeMLO6ILIE 16D
(8 k eT6dTLIS Q[ GO L, S)6DTMeD
seoreoflFemawinest Quied erevor) 1 = k + 1
STEOTLISD GLD &8 DM 2 6T0TEMLOWIMSLD.
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P(n) etetin &npml Slpseevoreumm)
QUEDTWIMISSLILIGLED S
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nn+1)
= T oT60T&h.

ug 1: 7 =1 ereor WigHulLeyo

P(1) et LHS = 1
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P(1) —ebr RHS= % ~1

LHS = RHS
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ug 2: 1 = k ereiusn@ GCmeesorLsnmm)
9 _600T6mLD 6T60TS.
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2
_ (k+1)(k+2)
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@eveunpna P(k) etedrugl 2 etoremio6lwienfled
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85600155 OHMTGSSSMHED ELPEOLD
1+3+5+...+(2n-1)=n’*(semensg n € N)

ereor HlerpLdl.
Siey

P(n)=1+3+5+...4+ (2n-1) = n® erédrs.

n =1 ereib OLMQSI

P(1) -t LHS = 1

P(1) —-eor RHS = 12

=1
LHS =RHS
. P(1) o_etoremwowim@Lp.

P(k) erettusn® GmH&6soTLsnnm)
©_600TemLD 6T60T8.

P(k)=1+3+4+5+...+ (2k-1) = k?

ereor@eu P(k + 1) eredrug o etoremio
ereor [HlerpLl&Hae Beuesor(hLD.
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LHS=1+3+5+...+(2k-1) + (2k+1)
= P(k)+(2k+1)
= kK> +2k+1
= (k+1) =RHS

P(k) e _eooremwewesfleo P(k + 1)
9 _600T6MLOILIMGLD.

. eNGHSMGH060r el 1 —eor
ereeomn Buwied wHIHGWD P(n) 2_etoremio
SHGLD.
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&600ll55 BTG SSMSHE0I6T Lilg

+1)2n+1
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n =1 ereor Ny Hlud
P(1)-eot LHS = 12
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11+1)(2+1)
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P(1)-er RHS

=1
LHS = RHS
.. P(1) o_etoremiowim@Lp.
P(k) erebTLI6mS 2_630T60LO 6T60T 6T (h& &IHE\BHIT6TH
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_ k(k+1D)QRk+1)
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LHS = 12+ 22+ 32+ ... + kK + (k+1)?
= p(k)+(k+1y
_ k(k+1)6(2k+1)+(k+1)2
_ k(k+1)2k+1)+6(k+1)
- 6
~ (k+ 1)[kQk+1)+6(k+1)]
- 6
_ (k+1)(2K*+7k+6)
- 6
_ (k+1)(k+62)(2k+3) _ RHS

.. P(k) 2_evoremweneormmed P(k + 1)
9 _6O0TEMLOWIMGLD.

. SemeaHs Bwed wHIH&n P(n)
9 _6O0TEmLOWIMGLD.

TbSHHSSTL(H 2.37
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ug 2: 1 = k ereiiusn@ GomseesorLsnmm)
9 _6U0TEMLD GTE0TS.

P(k) = 2351 7 ouéd eu@Llb eredor
6T60T .

aCaenio @ m €N &&
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Beu6toT(bLD
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= 7 460 6UGLI(bLD 6T6T0T
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se0fl5s O85N1G&SsHIse e, P(k)
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ere6ot [FiM16Y&.

Sirey
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P(k + 1) 2_etoremio ereor HlemLileHas
Pk+1) = (k+1y+(k+1)
= kK*+2k+1+k+1
= kK*+k+2k+2
=2m +2(k + 1) by (1)
=2(m+k+1) (F @rlenL LewL
6T600T)
Sk+ 1)+ (k+ 1) @f @rlemLll
LIeD)L. 6T600T

.. P(k) 2_esoremio erevfled P(k + 1)
2_600TemLD SHEM ).
. n —eor erevedn Suied WHIIHSLD

P(n) 2_esoremio pAma.
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(XQ)) vwbd 25

-

(

&S CBNGHHIVHD PO WETSHG)
n €N &b SpéseurLeunenn Hnie|s
2(n+1)2
1. 13+23+3%+... +n3 = %) )
2. 12+423+34+...+nn+1)=
nn+1)(n+2)
3 .
3. 4+8+12+...+4n =2n(n+l).

3n—1
1+4+7+...+(3n—2):%.

i

32 _1 aredTug) S2h6b EUGLIGLD.
a" —b" eredrugl a — b 246D UGL(bLD.
520 1 erebruigy) 24 S46d eu@LbLD.

n(n+1) (n+2)eredrug) 6 o460 UGSLIbLD.

© ® N o W

SieME0TH S| SUI6D 6T6T0THEHESL 2" > 1.

2.5 m@OIIYS CahmLb
(Binomial theorem)
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Comemauinerrd & FHGDIILSCHTeme
(Binomial) ereor siemipsaLiLibEn&|.

(x+y),(5a—2b), (x + ;>, <p + 15)>,
(;71 + ;2) eT60TLIEDT FFHMILILE Camemeud et
TbSHEISHHML(bSH6T ShGSLD.

FGOILY SibdGHemer elfleunse&gen

eTe0TLI& FFEHMILLS GHMMID S16De0& FFIHMILIL
Gameme eTeoTLILI(HLD.

(x + y )" eredTLBEMEDT axbyc 6T60TM
SiemLded 2 _eemr 2 _mili|&afledr o (bGHeons
efifleunéaid aFiw (iqub. ki@ b Hmib ¢
ETEOTD Si(bSGSET b + ¢ = 1 eTEIOMM| 2_6iTerm
Blen&BW(R&HSHEMTGLD. euaeuTH 2 milifeb
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FIEMILILES Q15(L 6T60T GULPMIGLILICHLD.

HCr&8 5600f15BLOEMS Y, Sl eredTLITTED
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B> DevoI(h eWEHBHE evigeed (Michael
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NGerei umevamed (Blaise Pascal)
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(x+a) neNmpsner mmHOIIYS
Geshnems @@ BHMD &mesorGumD
() erp L1 6vOTLO 60T NS))

X, 'a’ erebrLienT B 6WILICIETTS6T 6T6ufleD,
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=0

I =)
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(x+ay
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(i) (x + a)" erevruseot eNfleled 71+1
2 _mIIL|&H6T 2_6IT6menT.

(ii) (x + a)" —etr efiflexied, EeuEIUT(H
2 _mifleub 2 _6fTem x HMID a —6oT
Si(bS & SH6I60T Fn(bFHD 1 Sp&LD
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6TE0TLIEDT FHBMILILIS 618(L0&E6IT
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(iv) (x+a)" —etr eifleleb 2_siem 6T
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2 et 2_mIIL|&6rfleir 618 (&6
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(vi) FEeDIILS 08 Wssefer snbsed = 2"
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(x + a)" & Bb 2-_MIl| STEDISHED
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@l emLliuemL erevfled (11+1
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afiflelled 2_eater 6CT MHb 2_mICiL|
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2
aems (ii) (x+a)"-eb n eHedDLILEDL
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tr+1  eTedTSHM Coemeuwimeor 2 _mjliemL
TbHEIHOHME0OTH 1 —60T LoFlllemL  STevor
(WPlgUd. X —e0T Hevfl 2 _MiliemU HTEOTLSDE
tr+1 eTedTD GWLING 2 MIIl6dT X —60T Si(b&Hems
1LEEFWISSIL 60T FOGTOFIIG HewL&HSW 1 —60r
wdlemu t+1 UopHuiL x —eor HevfloHlliemu
THMTD OLM(LOLGULD.

Cr— )
(x+a) = nCox"a’+nCx" 'a'
+nCox" 2a*+ .. +nCx" "a" +..+a"... (1)
(i) (x-a)"—e, a & udled —a emw 19THui
(x—a)y =nCox"a’ +nCx" '(—a)
+nCyx" 2 (—a)l+..
+nCx" "(—ay +..+(—a)
= nCox"a’ —nCix" (@) +nCx" *(ay + ...
+(=1D)"nCx" @y + .+ =Dy ..(2)
Gom&evorL eNlifleuns s &gl epererm
SibEHSLSHS 2 _nIlsefler Gnl&eT lews
31600 G| GHeMOWINS Lonpl MKl SH&HELD.
(ii) a =1 eredrmy (1) —ed NTSHluiL
1+xy'=1+nCix+nCux*+..
+nCx" +..+nCyx" ..(3)
(iii) x = - x eredrmy (3) —60 TSI
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ThHHSSML (b 2.39
FGOIIYS CHNMSemSL LWLETLhSS
(2x + 3y)° —eir efleyd @nevoTs.
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(2x+3y) = 5C(2xF +5C (2x)* (3y) +
5C, (2x) (3y) +5C; (2x )2 (3y)
+5C(2x)(3y) +5C5 (3y)

= 32x° +5(16)x* (3y) +

%(893)(9}/2) +

5(2x)81y* + 243y

= 32x° + 240x*y + 720x° y*
+1080x°y* + 810x y*+243y°

ThSHHSSML(H 2.40
FGOIIYS CsDDSmSL LWETLLSS)
1 4
<x2 + ?> —eo1 eflifleyd SHmevors.
Siey
1 4
<x2+7> = (x2)4+4C1 (xz)sé

a0 (2P () +a0 () )

1 4
+4Cy <?>

THSHHHHML (b 2.41
FOOIILS CaDDSHEmSL LWETL(bSS
(101)° —edr elifley &mevoTS.
Sirey
(101)> = (100 + 1)°

= (100)° + 5C (100)* + 5C,
(100)3 + 5C;5 (100)% + 5C4
(100) + 5Cs
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+5(100) + 1

= 10000000000 + 500000000 +
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= 10510100501
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X
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X
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B(b 2_MIIEmLI& SIT6ToT
, 10
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Siey ,

(% + 9)/) eredTLISEmE0T(X + )" ©_L 60T
Qullpbs. n = 9 aefled uHEH 2 Miiysemer
(@rLlemL uemL) B EILMIEGDLD.

.. @seor aflifledled 2_eitemr @mevor(h b
2 _miiyseT (pemmGul
LB, B e 1, 52 sy
5B, 15 WLOHMID fs 6TETLOT Hib
2_MIULSEMTSLD.
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COMBINATIONS EXERCISE

There are 12 balls of different colours in a bag, and
Ifyou want to select 3 balls, find the number of ways.

L“-q. - 1 (/) show souton

The number of ways to select

8mifluier femLsslOUMID LD

New question

3 balls from 12 balls = 2y = = = AT201000
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“l11th BUSINESS MATHEMATICS and
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12.11.10
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L - 2
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QFWELUIMLIgM&MeoT 2_T6d :

https://ggbm.at/qKj9gSTG (or) scan the QR Code

‘ ‘ 02_11th_BM-STAT_Ch-2-TM.indd 53 @ 13-12-2022 11:25:22 ‘ ‘



I

8h5 siHHunugens Lig S51960TL 1edTeuBHID
umLS &[HSHGIGemen Lomeooreuiser Uflibha)
esmeTer SuwIID

® Bk euemT

BmEanhaEnéE QenL Ll L Bsmevond
a6 aufl5CaM(b&6r 60T HIHSHHI
SrlenL CrisGambaser
QMHEULLSH 0T 6IUMGHEUG6N LOHMID
&6METITLIEDS FLOGOTLIM(HS6IT

GULL HFH60T CIIMEI6UTE0T SLOGOTLITL LG 60T

EWLOWILD LOMHMILD SHITLD

® o aflllLgdler (pewevtlieTerlgeT
Q&BM(bHSBLILIG 60T UL SHF60T FLOGOTLIM(H
SITE0)|S6D

® QB QLLSHDSG CSMhSSLLLL

yerrerflulled e1aMbEHMLIq 60T FLOGOTUIT(H

&nIDL|E16UL LG UT60T 6UEMEHSHEMET AMISH6D

LIT66m6LIg 60T S L FF060TLIN(D,
&ellwib, SuiHE&eUemT LITeUemeTILISSH 60T
6156,161860LD LOMMLD 62601511 LILIEOTLIT(H&HET

onGeor eL&MTTGL
(1596-1650)

SNl &L
“Geometry” ereiip  61&MELEOMEUTE
HCrés awmpPluier “geo” wHmID “metron”

‘ ‘ 03_11th_BM-STAT_Ch-3-TM.indd 54

3 UG (Ppemm 6ulq.68ule0

®

. www.tnschggolbooks.in

6T60TM s &6fedmH&I E b,
BelSHSLILLL §). geo
eTeoTmmed L6l 6T60TMILD,
“metron” eredTmmed SteLILIG)
6T60TMILD QILIMHETTGLD.

6ulq6XlLIeD 6T60TLIG) Li6ierfl&6iT, GHM(b&6T,
6U6m6I6Y & 61T, BLomHLITLIL] BLIM60TM 61 618 6MEITWLD,
Siem6USH6IfledT LI6D0TL|& 6MEITILILD unmMiwi
LQUUTGLD. 6UIGENUIED 6)6D6ITEU6MT &(ETHEELD,
Bumnaettflsy  FLEOTUNLSHEHSSD 266
QSMLITemL 6uedl| M5 &I6U S, L@&(Pp6mMm
6u1q elwIedl60T (LS LIMkISTGLD.

yasweupm Herehs 55560 Goemsu|,
Heoofly  Guemgwomeor, TmGer eL&TIGL
(1596-1650), Buwih&e0llssHema LWETLI(bLS S,
augElLiemed SHLS ASTLITLITEDT, (LPEmMUIITET
&N EMED (LPHEUT(LSHE016D & 60TE0)I6MLLLI [HITEDITET
“la Geometry” -edb 1637-6d n&dSsni.
Bunseooflsd wLOHMID eugelwedllerr GaTey,
snBung UGWe»D  eugedlled  eTedTm)
SWWPSHSLILIGHMEI. ESHE0TTEd SieUT LiG(LPemm
el eliedletT HHema 6T60Td SHIHSHLILbSDIT.

eXlomeotib wWimflé@Ld OsMSlhaTemeouiied
L@&(Lpemm eulq el 6D eIHLoeTEled
LIWIeOTLI(b &M &l GMILILITE eXlomeoTLl LimghiserfledT
EUIGEUMRIGET  &MIHS &lewmuied 6LHLeTEN6D
LIWI6OTLI(b &I &)

3.1 FuioliLmeng Siebeog)
Buwirki@euem (Locus)

euenIwenm 3.1

e SGUILILL 6ulq 6 &evofls eXlFlulleor
siven g el flsarfleor sigliLienLuied Quirki@Ld
yemeflulledT UMemd SiGHedT @irhiGeuemnT
S16060 &) HILILOLILITEMS 6T60TLILICHLD.

11 10 UGLIL euessiIsd sewflald ommiib Lyeerfluiwech

13-12-2022 11:26:13 ‘ ‘



3.1.1 Swrnhi@euenguiledT FO6OTUTD
(Equation of a locus)

BuiniGeuenTuied 2 _6Tem SieneTSHEIL
yeTefleefledr  SpWISHOSTEmE06YSHETTEL  FR(b
GIFWIWILILICHLD x, y— 6D 2_6ITEN 6THS 6(H OSTLTLLD
Buinki@eUemTF FLo6OTLIM(h 6T60TLILI(HLD.

T(bSHEISHML(H&HET,

(i) C(h, k) eretrm Hlemeowimeotyeirefluled b,
eTleLUMQ&ID SHTISSHE 2 eter P(x,
y) etedip  yemerflufledr  @wirki@euen,
silereflemwl 6LOWILOMS 9 _emLW
QUL Lon@LD. [Hlemeowimeor Leimerfl ¢ —go
QUL L S&60T emLoWILD 6r6dTGLIMLD.

(ii) A, B eTebim & Hlemedwimeot
yererflesefledlpibg SFOHMTHSH6L 2 _6item
yemeflulledr @uwirti@euenT AB &@ emowid

&5HHISCHMLTSLD.
/7 |\
/ 4 \
4 N
/7, N
/7 SN\
7 A
4 Q
- [ S
NS A
N QG ,7
NS 7/
Nl L7
N /
\N|/
UL 3.2
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=
agfuor? . : .
= eCr G fHemaulleb HaHHID
6 Yeerflulleor i@ euemm

& CrIG&HTH HH&SLD.

ThSHHSSTL(b 3.1

QM SensdHler WgeTeT Qb  LeTerl
S HuleOlHH e 26Ten E\FHmemeeY SiLijeTerfludeor
y-3158160l(BH S SIG60T B TEm 6D 6MEUL]
Gumed cwedTm DL ThiGI&Efld  Siliererfludleot
BuiIhGeUemTemILISH HT6O0TS.
Sirey

P(x;, y) erettugl @wirbi@euemniruileot
Baieter  aCoeid @ 6ol  eTers.
P(x;, y,) etedtm yemafluledphba y-6AD&S
QUemTWINILL L Q5MHIGSHHS GaImLiq 607
alqLiyererfl A erers.

OP = 3 AP e&npssUuLheTens)
OP? =9AP?
(x; =02+ (3 —0) = 9}
Xty =9x/
8xi—y; =0

o P(xy, yy) 6t @uin@eueny 8x*—y* =0
ThSHHSHSMLb 3.2

(2, -3) womwp (3, -4) eedim

Yererflserfledlbbal SaMISIOBHSD @b
h&(HLD Lemerflufledr SUirki@6UemTemUIs ST600TS.

Sirey
Q&M (b&HSLILL (heITerT yererflaemer

A(2, -3) wpmib B(3, -4) eteor eSS
e&meT@eumnid

P(x;, y) ereotug @wirbi@euemnuileot
B gieem erGHenID 6B Lieer] 6T60Tas.

PA = PB @&nphssLIUL (beTens).
PA? = PB?
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(x1—2)2+(y1+3)2 = (x1—3)2+(y1+4)2
xi—4x,+4+yi+6y,+9
= x{ —6x,+9+yf + 8y, + 16
2% =2 —12 =0
x—n—6 =0

P(x;, y,) —6or Quii@enemny x—y—6 = 0.

ThSHHHHTD 3.3

(=5, 1) ommd (3, 2) er6dT Ly6ierIesErpL 6T
65 QFTHICHTET0N (PSHEHTETTHENS HMLDSHESLD
6uem&UT6D ha(HLD LeerfIuleor QU@ euemTemiLId
SHIT60OT.
Sirey

QanpssIULL  yareflser A(-5, 1)
wHmid B(3, 2) eretrs.

P(x;, y) ereotugl Suwirai@euemnruilesr
1551 TGHEnID 6(H Lieierl] 6T60TS.

ZAPB = 90° e&nmbésLliulheTeng).

sipneugs AAPB @ esmGsneor
(&S METOTLOMGLD

BA? = PA%+PB?
(3+5)2 + (2-1)* = (5 t5)
+(n =1+ (=37 +(n—2)
65 = x; +10x, +25+y; — 2y, + 1
+xf—6x,+9+yf — 4y, +4
sigmeug 2x; +2y; +4x, — 6y, +39 — 65 =0
BTEUS) x12+y12+2x1—3y1— 13 =0

aer@eu P(x;, y;) —60r Suini@euenT
x*+y*+2x—3y—13=0

@ LuipHé 3.1

1. (1, 3) erteorm yerell&B@D, X-F&SHGSLD,
FL0eFTemeeiled 2_sTemreumm) HeIbHLD (H
Yermerflulleor BILILOLILITEMSHEMUIS SHITEO0TS.
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o

(3, -2) erétmm eiterfluieblbibel, erIOLImQEID
4 2008 HMSHSL QHSEWL LeTerfluleor
B ILITED&HEMLIS SHTE00TS.

3. & e Lererl, (2,1) wonmuid (1,2) eredtm
yererflaarfledlbihg 266 E\HTEme06YE6IT
21 eaeom eNEBSHL  SHSHSLonm)
Th&(HEME\EH60TleD, a1 ererfludleor
B\IMhIGEUEDTEmLIS SHTE00TE.

4. (7,-6) woHmid (3,4) eredtm LeTerlaEhéHE
FHMISS0, X - AHEH6T L5HEWHS QT
YeTeflemuld &metors.

5. A(-1, 1) wbmib B(2, 3) eretrueor &
HlemeoLiererfleer  erevfled  (p&Eamevord
APB -eo1 ugluene) 8 &.9I600&%H6T
eTedTmeUTM)| H&HHD P eredim Leimerfludledr
B LIMem&HemiL&h &HIT600TS.

3.2 GrisGanmpaeafler asMGLIL
(System of straight lines)

3.2.1 [flemeurey s miFHed —
CrisGasmbamer

(WhHeDSW  euGL&6 e,  LIGpemm
eulgeXlied LM SiqliLemL &IHSSHITHEHSHEWET,
SIWIH&IeTEenmD. ST eumiiLme, Lifley eumiiLime,
(P&ECoHMETTHSH0T LI SHTEOOID  6UMLILITG
wHmI> Gampbaeerfleor smiey (WSHedlLIEOTEUDEmM
Slpeu@Liserled sHmIeTEemid. GriGambserfleor
LIeD6UEmS  FLDEOTLIM(b&Hemer, 10 b euGLiiled
snmenGemmd. 11 oyp  eueLuileor  yHluw
&([HSHHIHSHEWOMLLD, LS 6UDITUIEDDSEMETD
Beot® Uflibg 6smeen, [Hlemeoey SnmisHed
SieUSIIOTHD ).

CrisGanpaefler LeGeum) eulq eumkISeT:
(i) emiey— Q6L (b&I6vor(helq euLD
&Ml 1 LMHMID Y O16UL(bSHHI600T(H € ML UL
Cri&CaMIqer FOETUND y = MX+C SHhSWD
(ii) yemerfl- miey 6ulq.6uLD

P(x,y)  euflé

2_emL WG|LoImeoT

Q&Mbe&aLUULL  YeTerfl
FebeUGHID  &smiey  m
CrTHG&HMLIq 60T FLO6OTLIM(H

y=n=m(x—x)
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(iii) @myerefl®er euqeuD
&MbssIULL Leraflser A(x;,y;),B(X),)
SFweunenn SewevorsGD GhisHGsmLLg 6o
Y~ _XTX
V"N XTX
A(xp01) 5 B(x5,y,) apdw Letarflsemer
BemevoisGld  CHISGCHMLIqET  FLOOTUM(H
Sie0oflHCHmeme 6l efled

&LOEDTLIM(b SHSLD.

x y 1
x n 1{=0 sp&b.
X ¥ 1

(iv) Qe bgletor® eulg.6ud
X-9i58 QUL (G d WLHMID Y-iEE
eeul(bSHEIetoIy b erenfled, BmIeHGsMLLgedr
Q18U (b &I600T(h 6LLG.6UE FLOEOTLIM(b,

Xy .

E + ? =1 SHSID.
(V)  eungeugeud
CrI&GsMiIgedl 6UTHEUGENS  FLOEOTUM(h
ax+by+c=0 o6 B8R a, b HmIbd ¢
eTebTLIenT LoMmledl&eiT. GoId a, b erebTueT &G
soWwSSled L FAwiomD MHBledseT @M.

3.2.2 8 CrisGanbaEnsdd
@emLLIul L Gamevorrhl&eT
(Angle between two straight lines)

YA

L 3.3

l1 LOHMILD 12 ereotLieoT, P-uféd @eullqsh
Q\GITEIT(IHLD L:y=mx+¢ LoMHMID
Liy=myx+tc, eeim  &ETUM(bSETTED
&MI&SLILGLD SHEHM(bSH6IT 6T60TSH.
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0, wpmib 0, eeruenr I HMID
[, Ganmaenmed x-SFHL6T anLbSSHLILHLD
GamevothideT  6T60THh.  eTeoT@6U  B&Hm(bmerfledT
gmieyser m; = tan 0, wOMDO m, = tan0,
6T60TS.

Ganpaer [, wHML |, SHEHES
@ewLlLLL Ganevond O erevfléd, 0 =60, — 0,
(uLib 3.3).

~.tan0® = |tan(0,—0,)|

tanf, —tand,
1+tan0, tand,

|

. . ml - m2 .
(1) 8n® 1+ mm, eTeoTLG  LSlem&

ml_m2|

@n® = |15 m,

m, —m,

0 = tan”’ {

1+mm,

(>0)erevfled, [, wHMIO [, HEHSHS
@eoLulL  Gsneood 0 eretTugy

GSMIHIGSHMTETOIOMGLD.

iy Gewm (<0) erevfled, & eredrug
NiflGsnevorond @H&EL0D.

(1) B;Cambaer Qemevoning
SmlUusnHsTeT G5 6m6UUITe0TSHILD
LHMID GUTSHILOMEDTHILOTEOT SHL(bLILMb
SieUMM60T FMILIEYSH6T FLOLD. HSMEUS)
m=m,.

(111) @mCaENb&eT QETMISHASTETN)
&G SIS IHLILSHSTET,
GCaemeuwIMeTSID HMID
GUNGILOTEOTHILOMEDT SL(bLILIT(b, SHSHS
Ganpaerfler gmieyserfledr OLMHEESS
asnems —1 s Bm&He Geueturbib,
aipeug m, m,=-1. (B8rh
m, LOHMID 1M, ETETLIET (WIq6YM)
6T 600T600TITGLD)
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.k
afr?
= X-SI6& OMID Y-S Pl

G GaMb&H6T 660TMISHEI&HTE0TM)
Q1&ThIG HE), S eoTTed Qeumnsleor
gmiey&erfledr OLHESS
OBTems m;m, = — 1 eredrug)
9 _600TEMLOILIGDED. 676160760160
x-an&dleor gmiey m, =0,

Y- &158leor gmie) m, (pigefled.

ThSHHEHSML b 3.4

2x—y+3=0 wpmo x+y+2=0
ooty  GCrHISCHEMNBbEEHHS  SemLULLL
GSMIHICHTETTTHENSHS SHT6E00TS.
Siey

m, oI m, eredueot 2x —y+3 =10
womiwb x+ty+2=0 eaerm GCBIs
Ganpaefledr &mileyse6T 6Teirs.

JGYATIG:)) m, = 2, m, = -1

0 eetug 6GBMLESILLL GanbesEhdHd
BemL Ll L Gamevord erevfled

ThHHSSML b 3.5
—y+5=0 aeorm GCanp HSuledlmhHID
P(2, 2) ereétim yemafluled®mhbad &
e®TemeneNled 266N g 6T60TS ST (hS.
Sirey
Q&MbeSsIULL Ganep x—y+5=10
P(2, 2) eredrm yeieflulledlpibg 2 eitem
Q5FhIG 5G| O\SHTEm606)Y

—2+5 :‘ 5 ‘: 5
\/2+12 V2l V2

(0, 0) eDlBIHGI 2_6iT6T E\HTEMEDEY

:| 5 :‘ 5 ‘: 5

JPP+12 120 V2
a&MbésLlIL L Gamp (0,0) wnHmib (2,2)

yererflaefledlphal &0 O5memeneled 2_eTens)

ThSHHEHSM b 3.6

8w GaMb&HEHEHS SemL L’ L
@& mevotld % Cueid @ Camliger &miley
3, earevfled HEMIH GC&HMLI60T FMilemeud
&HITE00TS.

m, —m
tan 0 = |55 Siey
1 . m, oo M, %?t‘ﬂU.lG)JGO)B‘:GO.)GT
= m| =3 gmueysenmsd 2 emLw  GBrIGCsMbhaEnsdHE&
@emLlul L Gamevond O erevfled
0 = tan ' (3) m,—m
_ 1 2
tan 0 = 1 +mym, |

3.23 @ Camledmhs @
Yemerflulledr a3 mem 606y
(Distance of a point from a line)

(i) P, m) eem yerafluimbsl
ax+tby+c=0 -ér eSS
al+bm+c

(ii) <& (0, 0) Nmha ax+ by +
c=0-6er QFRIGSHE 6HTEmE06Y

d:‘ «/azc-l-bz ‘

g d =

. _ . T
@tig m; =3, wpoid 0 = 4

3—m,
L = | T3,

3—m,
L= 1+3m,

1+3m, =3—m,

1
= m, =5

LHCmT GamLigedr Fmiley %
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3.2.4 Q@ yerefl eufls Gampaer
(Concurrence of lines)

I, oHmib I, eretim G&mbaeT ShSHSH@SLD
ewungieuneor Ueitefl P’ erevfled, P erediug)
Ganhaarfledr e16UL(hD LieTerf] eTeoTLILI(hD. B&HM(h&H6iT
I, whmib |, sefledr aedTLIMbGHEDET SILILIGE0T
CLOBVLD, E16UL (LD Li6TTaIlemLLIE SHIT6TOTEOILD.

CPEOTM)| SIS CPOTMIHES GmuLL
CanpemeT &  eungeumer  LaTerflemuwl
eUDMBEHGLD eTevfled, SiBCHMb&ET (b L6Ter]
eULlEs G&HMbSHET 6TEOTLILI(HLD. Sih EILIMT&I6MT60T
yererfl, Ganpaefledr apri&emol  LeTerfl
6TeoTLILI(HLD.

QBMb&SELILLL Gampser yetafl euls
Ganpaerns LUSDBTET SL_(bLILIMKh

axtbyte =0 - (1)

GTEOTLIEDT  QSBMbLSSLLLL  cpedTm)
Canpaer erersn. @sCaMbaer 6w LeTerfl
aUfl&ECaM(bSHeMTeH SHLLSNHSTE0T SL(bLILIMGb

a b ¢
a b, ¢|=0
a; by ¢

ThSHHEHSTL b 3.7

3x—4y—13=0,8x — 11y = 33 ommib
2x—3y—7=0 erevtueor & UeTafleuplé
GaN(b&6IT 6TE0THHITL (h&. BLOID Si&EaM(b&6rfle0T
6(BRIGHEMLD LIGTETI6mILIS SHITE00TS.

Siey
Q&MbSHHLIULL CoHMTh&HelT
3x—4y—13 =0 .. (1)
8x—11y =33 .. (2)
2x—=3y—7 =0 .. (3)

Yeiterfl euLhls Cam(b&@mESTenT SL(bLILIM
a b ¢
a, b, ¢,| =0
a; by
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3 —4 —13
8§ —11 —33
2 =3 =7

=3(77-99) + 4(-56+66) — 13(-24+22)
=-66+40+26=0

= Q&BML&HSLIULL Ca&MbeeT Qb LsTerl eulflé
CaMbSH6T SH&LD.

&(HhISEmLOL Li6Terflemuwis &mevor
gwetunp (1) X2 = 6x-8y =26
gweorum (3) X3 = 6x-9y =21

y=>5

y = 5 erepibeungs  swedrunsp (2)
eSlgphal 8x = 88

x=11
. hisenwL Letefl (11, 5)

ThSHHSSTL b 3.8

3x -5y -11=0,5x+3y-7=0
woHmIb x +ky =0 eredrueor 6@ L6Terl eué
@aM(h&er erevfled, k-60T WHISH SHTetors.

Siey
yerterfl eudlé CambheEnéeneor &L (bLIUMb.
a b ¢
a b, ¢|=0
a; by c
3 -5 —11
5 3 =71=0
1 k 0

1(35+33) — k(-21+55) = 0
= 34k =68. .. k=2.

ThSHHSHST D 3.9

®wm Seoflwmi  Bmeveord, 2012
S0 Hetoib QG eTRdHHemT 20,000/-
2arglwisEHMNS, Levofluled sioTssHdns. 2017
S0 Syevorh U erglwip 325,000 S8
2 wISsLILGEHDE. ereuflev,
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(i) GuooulL eleugrisener  y-er(R&SHle0r
fargluid LOHMID X-SeuTs  Levofl
SHETUTLMS 6&HME00T(h X, Y-60 GHUEF
SLOGOTLITLITS 6T(10&I5.

(ii) 2020 oyb oyevorh SEUTH 2 FwGHemS
HEOOTSHS(H5.
Sirey
@@ y erettug er(RSSifleor 2erdluib
e, X-emwl eT(QRSSIfledr Levofl pevurh
6TE0TEYLD O\BMTET.

2012(x,) 20,000(y,)
2017(x,) 25,000(y,)
2020 5

GupulL efeugrasefledmhal X, y- 6o
6(H LG &FFLOEOTLIMTL 60T

Y= N _ XX
Y™ N X, T X
y — 20,000 . x—2012
25,000 — 20,000 ~ 2017 — 2012
y—20,000  x—2012
5000 = 5

y =1000x - 2012000+20,000

y =1000x - 19,92,000

2020 glb 6001 ST HI FOLIETLD
y =1000(2020)-19,92,000

y =328000

uind 3.2

X

1. smieyser % wLHOID 3 2 ewLuwl

CrIsGsMbaEHdH S el L
BT SH6m&HEH HITE00TS.
2. (4, 1) 6T60TMm yemerflulledmib &

3x—4y+12=0 eeotm G&np 2 emer
QSTRIGSHEI ST HEDHS SHTE00TS.
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®

3. x+ty—4=0,3x+2=0 wHmib
3x—3y+ 16 = 0 erevrue0T 6B Lsierf]
eULlE C&HM(bSH6T eTEOTHSML (b.

4. 3x+t4y=13;2x—7y=—1 LOHMILD
ax—y—14=0 eeotuedT & Leierl
auls Bamp&er erevfled ‘a’ —edr LI
SHIT600T .

5. @@ seoflumy o _pusdl Himeueord 80
QTemeHHMLF G Ig&Hemer, I2,20,000
&& 2 Musd esidmng. Goeub 125
QFHTemeHSHTLF e IgHemer I2,87,500
&G 2 DUSHS OFLEDE 6T60TSH. 61F606Y—
euemenauedT & CriGsn®n  ereufled,
GomuLL  efeuNThlBEHHSHTE0T  C1F606Y—
eUEMETEUEMTEMWISH  HTevors.  GLoepid
95 QBHTEmE0HSHML & QUL L HemerT
SWMILILSMHTEOT 61FE06MEY HE00TEHESI(h.

3.3 @uLewL CrisGambhaer
(Pair of straight lines)

3.3.1 @rLemL CrisGasmbaerfledr
&I Hlew6TTHS FLOGITLIM(D
(Combined equation of the pair
of straight lines)

Lx+my+n =0wodmud lL,x +m,y+n,=0

ereotueor @ sHeollHs CrIsHGsmhaerler

FLO60TUIM(b&H6IT 6T60TSH.
31bs CHISCEHMbEHEIT60T 6HHIHHETONHS

FLOGOTLIM(H

(hx+my+m) (Lxtmy+n) =0

ll lzxz + (ll my, + l2 ml)xy + my mzyz

+(11 n, + lan)x+(m1 n,+ mz”ll)y
+nmn,=0
83,

ax® +2hxy + by* +2gx +2fy +c =0
6T60TM Sy LM &l6lq 6
&L060TUMLIq 60T StemoLidled 2 emang). (Bl
a,b,c, f, & h wieser) erarGeu @sement

@rlenL Cri&Cambaafler 6(bHhi&lenetonbhs
FLDEOTLIMLITS 6T(hSHSI& CISHTETETEDITLD.
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3.3.2 gpFlauflF aFeaud SrLenL
Cris&Ganpaen (Pair of straight
lines passing through the origin)

X, ¥y —60T SI60oTLMD Ll &LOLIG SETE0T
&LO60TLIM(H

ax® + 2hxy +by* =0 .. (1)

e01EH pFleuflF asevad SlemL
CrisGasMbheHemend GMlHELD.

SpFleufls eseoanld & CrHT&EGsMbserleor
5601158 FLOEOTLIM(HSHET
Yy =m X LOHNID ¥ = mM,X ereirs.
sieunmleor G&ITLIL FLOEOTLITLT60T &)
(3= myx)(y = myx) =0
= mmxt—(mtm)xy+y* =0 ... (2)

(1), (2) spdfwemen Cr SIemL
CrisBasmh&Hemand &mldbaleoTment.

a_ _ 2h _b
: mlmZ —(m1+m2) 1

= m1m2=% aiFmeug — gmieyserfleor

. . a
6IL(HSHHMLIEDE0T = b

m;+m, =— % SiGTeus| &6y s6rfleor
o __2h

F.(bB6) =~ ]

3.3.3 spFlaufl§ agebad Sl emL
CrisCanhaEndHE& SemLLILLL
@a&mevord (Angle between pair
of straight lines passing through
the origin)

ylaufls eseoaid @i emL CrIsGsmhaHerleor

&LO60TLIM(h
ax’+2hxy+by* =0
86t Hevfldd Canbhaefler amileyser

m, m, ereuié.

. + __2h . . - a
comytmy = =5 b mym, =

Bl enL CrIsCaM(beHEhHES SemL LIl L
Gaevond O eredrs.
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my— m,
1+mym,

+2/h*—ab ‘

a+b

tand =

‘0’ - O GOIHGETEOOIONS 6T(bSHE1sH
LS EIET 1)

(i) ax®+2hxy+by* +2gx+2fy+c=0
eTeoim BrlemL GCrisBsMbaEHHES
@emLiiu’ L Gsmevord O erevfled,

2v/h*—ab

atb

86t 600TLITEOTEm 6

2V h*—ab

-1
6 =tan [ iy

6 = tan! [

(ii) Conr&sGa&mbser
ereofléd h’> =ab.

(iii) CrI&EGaEMNLEET QOTNISES  66TMm
Q&G SSHMeoTeme ereufled, a +b = 0

2iBTeUG| X* —60T Q1&(1Q + * —601 6181 = 0

3.3.4 eungjeuneor HLIQF FLOOTLIT(H
Sr_enL CrisGanthsemnend
SOIUUSDHBTEOT SL(bLILIM
(The condition for general second
degree equation to represent the
pair of straight lines)
ax® + 2hxy + by’ +2gx +2fy+c=0

ele0TD @(BLlY UTHE Fwetunp SIlemL

CrisCanbdemend GMILILSNSTE0TS HL(bLILIMCH

abc + 2fgh-af*-bg*-ch* = 0

Bsemenr i600flHBHTem6U 611 616D

a h g
h b f|=0 eer erggseomb.
g f ¢
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13-12-2022 11:26:43 ‘ ‘



ThHHSSTL (b 3.10
2x+ty—1=0, x+2y—5=0 erevrm
560fl55H60f] FLOGOTLIT(H&H6m6ETH 6\&HIT600TL
@rienL CrisGanbaefler ubhidleneonbhs
FLOGOTLITL LG 6006078 HTE00T.
Sirey
QEMb&SSLILIL L CHT&EGCEMbe6rler 6)Hhiglenetonhs
FLOEOTLIM(h
(2e+y—1) (x+27-5)=0
SiFTeU)
2x> +xy—x+4xy+2y°—2y—
10x—=5y+5=0
2x* +5xy+2y°—1lx—7y+5=0

ThSHHSSTL (b 3.1
2x* +5xy+3y* +6x+7y+4=0
eTeTLIE BT emL GBI &G &M (heemens GM&HESLD
eTe0TsH  SMLb&. Cuald D&CaEMTbeErsd
SemLlIu’L G&TeoorD &HITet0Ts.
Siey
QBM(b&HSLILL L FLO6OTLIM(H
2%+ 5xy+ 3y +6x+7y+4=0
8zemeut
ax”+ 2hxy + by’ +2gx +2fy +¢c=0
2 L et UullhdGun gy
_ _ _5 _ _7
a—2,b—3,h—§,g—3,f—7
LOHMID ¢ = 4
S emL GrHI&HEHMLIQMSTE0T SL_(bLILIM(H
abc + 2fgh-af*~bg*—ch* = 0.
abc + 2fgh-af*-bg’*-ch* =

105 49 5 5o
24+ 575 —27-25=0

eTeoT@6  QBMbHSBLULULL  FLOEOTUM(H
BrlenL CrIsGaMbHemand GN&HEGLD

Bl enL CrICan(baeHEnsHE& SemL LI L
@amevord 0’ eretTss.
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®

0 = tan™! ‘ 2V —ab
- | a+b
[ 25
— tan} 2«/4—6]
B
. f=tan! <%>

ThSHHSSTL (b 3.12

ax’+ 2hxy + by’ =0 ereétrm Sl ewL
CrieGanmaeafler aetmler &miie] HMm 6T
FmiemeuliGumed @Smetor(h LRI erevfled
8h> =9ab ereor Himieys.

Sie)
m, m, 6T60TLIGOT

ax® +2hxy + by* = 0 eréttn @l ewL
CrraGasmhaerfledr FMeYSH6T 6T60TE.

o 2 _a
Sy My = T oDmID my 1, =

&HeouTHSlG0TLG. 171, = 21,

m1+2m1=—%wﬁ)@ﬁ3ml-2ml=%
. __% o o 2_&
. m; =~ 37 LOHDID 2m1—b
2

S
- 8h* a

o> b
= 8h? = 9ab

ThSHHSHSTD 3.13

2x*+7xy+3y°+5x+5y+2=0
eT6TLIE BT emL GBI &HG&M(heemensd GM&HEL0D
oTeoTd  HML(b&®. Cuoaid B&Csmmbeerfler
H6uflGa60fl&F FLOEOTUIM(HSHEMEITU|LD &HIT600TS.
Sirey

QBMb&HSLILLL FoeTunep 2x° + 7xy +
3y +5x+5y+2=0 @semer

ax’ +2hxy + by’ +2gx +2fy +c =0,
2 et UUIKGUTS)

_ _ _7 _5 _5 _
a=2, b=3, h_j’g_f’ f—j, c=2
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a h g 2%%
hb fl=]% 3 3
g f el |5 35 2
_ 25\ _7(5_25
:2<6 4) 2( 4)*
3(35-15)
A )
_A(_1\_7 3.5 5
—2< 4) 2 4t2 1
1 21 25
=2 g g =0

eTeoTB6y QBMbSHLLULL  FLO6OTUM(H
BrlenL CrIsGambaemard GM&HGLD
2x% + 7xy + 3y2 = 2x*+ oxy +xy+ 3y2
= 2x(x+3y)+y(x+3y)
= (x+3y)(2x+y)
2x% 4+ 7xy +3y* + 5x + 5y +2
= (x+3y+1)(2x+y+m) aens.
X —60T 618 (1p&H& W6 FLDETLI(bSS,
21+ m=>5 (1)
Y —60T Q8(105&H6M6 FLOGTLI(bSS,
l+3m=5 (2)
(1) womp (2) -8 Sié6s HWES
HeoLliug m =1 wHmib [ = 2
ereorBeu, @rLiemL GmIaGambamerfledr
FHeuflGFHeufl FLoeoTUM(H
x+3y+2=0wpmo2x+y+1=0.
ThSHHEHSTLD 3.14
4x* — 12xy +9y* +18x— 27y +8 =10
ereorm @l emL CrI&HEHM(b&H6T &60600TILITE0T
BrlenL CrisGasnheHemend GNHGID 6T60TdH
SML(bS. Cuald 85Csnbserfler seuflsseufl&
FLOGOTUIM(H&HEMEITULD SHIT600TS.
Sirey
Q&BMb&HSHLILL L FLOEOTLIT(h 4x% — 12xy +
9y* +18x—27y+8 =10
@i a=4,b=9, h=-6
h*—ab=36—-36=0
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ereorBey  BriemL  CrIsGasmbhael
S emetonImGLD.

4x* —12xy +9y* = (2x— 3y )

4x* —12xy+9y* +18x—27y+8 =0

6T60TLIEM S

= (2x—3yP+9(2x—3y)+8 =0

6T60T 6T(LRSEDMLD.

2x-3y = z eTevT&.

Z2+9z+8 =0
(z+1)(z+8) = 0
z+41 =0 z+8 =0

2x-3y+1 = 0 | 2x-3y+8 =0

ereoTGe SrlemL Bemevor
Cri&EBanbhaerfler sHeufleseufl FoaTUM(HSHET

2x-3y+1 = 0 womidb 2x-3y+8 =0.

ThHHSSML(H 3.15
X t+axy+y =0 eaeém Srleni
Cri&G&M(b&HEHEHES QemLLILLL GHMet0SHendsH
SHIT600T .
Sirey
QBMbSSILLL Swetunp x>+ 4xy +y* =0
@h@a=1,b=1womb h = 2.

SrienL GCrIsGasMbaHEhHS SemLLULL
Gsneooid 0 erédra

0 = tan ' 2V —ab hz—ab‘
B at+b
2051
N 2

= tan_l(\/g)
T
o= %

ThSHHSSTL (b 3.16

k-1 erboddine 2x° + 5xy +2y* +
15x+ 18y + k=0 ereotug SuiewL GBisd
Ganpaemard GNISGSD?

LIGLpam g efliich
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Sirey

@h®a=2,b=2h= %,g= 17
f=9c=k

Q&BM(bHSLILL L Ganw
Cri&HGanbademen GMILILISTED,
abc+2fgh —af*—bg* — ch* = 0

sgneug, 4k +872 — 162225 2 _

SrlemL

= 16k + 1350 — 648 — 450 — 25k =0
= 9k =252 .. k=28

(@ uipd 3.3

1. ax®+ 5xy — 6y> + 12x+ 5y + c =0 erébi
FLOGOTLIMLLIT6D &ML CrhiT&Gam(h&6lt
QETNIHEHTETN  FhIGSHSH 6Teufled a
LOMMILD € -60T LOFILIL|SHEMEITE SHTET0TE.

2. 12x*—10xy+2y* +14x—5y+2 = 0
oTeoTLgl BrlenL CrIsGsmbhaemens
GNHSID 6Te0TdH SN (b. Gogyb
85B@ambamafleor &6e0fl&&e0flF
FLOGOTUIM (b&HEMEITULD SHIT600T .

3. 4x* + 12xy + 9y* — 6x — 9y + 2=0 a6t
SrlemL. CrIsBasMb&HeT & emeroTiTeoT
SriemL CrIsGasnboHemend &GM&HELI0D
eTeoTd HML(bd. GoeId @&Csnhserfler
FH60flHFHeufl& FLOEOTLIM(H&EMEITILLD SHIT600TS.

4. 3x*—5xy—2y*+17x+ y + 10=0 erétrm
BrlenL CrhIsGaM(haEhHE& SemL LU L
CaMetuTHemSBHSH HMEO0TEH.

3.4 euLLmu&er (Circles)

euemwemnm 3.2

Qwm Hlemeowneotl Lemaflulledmbal
eTLIOUM(RID MMNS SIS SBHeHGSLTm)
B&HHO  Yereflulleor Bluoliumems  6ulLLD
6T60TLILI(HLD. [Fl6meDULITEDT L6TarflemL 6uLL &gl 60T
6MIOWILD 6T60TEYLD, LOMDIMS SHNTHEMS SiG60T
SHITLD 6TEOTEYLD Sm-M6ULT.
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®

3.4.1 eWLOWILD, SHITLD E1&HM(b&HESLILILG. 60T
QULL 5H) 60T FLOCOTLIM(H HITEDOTED
(The equation of a circle when
the centre and radius are given)

[ %4 P(x, y)
(h, k) |

C []
R

|

11
0 L M

X
uLLb 3.4

e Lgdler emwowid C(h, k) ereorey,
SO 7’ TEOTEYLD QBIT6ITS.

P(x, y) etetiug eulLgdleor Gloed
o _eiten erGHenID 6(H LieTer 6T60TS.

CP=r
CP* =r2
(x-h)*+ (y-k)* = 1
85ICeu eul' L §Fl60T FLOSTLMLTGLD.

G&MILNS emwwid 8 ereofled x> + y> = 12

6TE0TLIS QUL L $HS160T FLOGOTLIMLMELD.

ThSHHSSML(H 3.17

emLowid (3, - 1) wHmID Spib 4 2_emL LI
QUL L 5 60T SFLOEOTLIM(H SHIT6T0TS.

Sirey
QUL $HlebT SI0edTLINGh
(x=hyP+(y—ky =1
@& (h, k) = (3, -1) Gogd r = 4
(x—3P+(y+1¢ =16
X —6x+9+y*+2y+1 =16

X+y'—6x+2y—6=0
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ThHHSSTL (b 3.18
SHFleml  eMOWIOTHEYD, ST 3
9 _emL W 6ULL S&Hl60T FLOGOTLIM(H HTEOOTS.
Sirey
eul L Sdledr geoTun x> + y* = r?
8mig r=3

24586y eulLgdledr gweitun x> + y* =9

3.4.2 @ yereaflaemen Semevord@Ld
GamLiqemeor 6NlLLOMSE 615T600TL.
QUL &5 60T SLoTLML. 6mL5
&nevored (Equation of a circle
when the end points of a
diameter are given)

P(x, y)

Alx, y,) C B(x,, y,)

UL 3.5

A(x:)1), B(%2:.92) erebruient efi L s8leir @
(WemeuTLIL|6T6r & 6IT 6TE0TS

P(x, y) erebiug eulLgdHleor Glogyieier
aCxenid 6 LieTer 6T60T5.

Semr eIl LSHHed 2 _etemr B&HMevord

APB = 90°

.. (AP eor #miey) (BP eor amiey) = -1
VAP VAR
(x—xi)x<x—x2> =-1
(r=2)(y =52) = ~(x=x)(x—x)
= (x—x)(x=x)+(y=n)y—r2) =0

8566 Gyemeuwnesr UL HFleoT
FLOGTUMLM@GLD.

TOSHHSHSHTD 3.19

(2,4), (3, -2) eredtuient 6 AL S&le0r
(wemevTLiLeTefl&eT  eTeufled, SieueuULL &dleor
FLOGOTUIML 6mL& HT600TS.
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Sirey

8m yererflaemer Bemnett1sH G
Gamiqement ML LIOMTHS 6\&HMe0oTL UL_L & 60T
&LO60TUIM(H

(x=x)(x=%)+(y=n)(y—x)=0
hi@ (%1:)1) = (2, 4) wHmid
(¥272) = (3,-2)
s(x=2)(x=3)+(y—4)(y+2) =
Xy —5x—2y—2 =

3.4.3 eulLSHle0r Lngl6lq 6usF
georun (General equation
of a circle)

aLL ST eLNGIQIqGeUF FLOITLIM(b
x*+y*+2gx +2fy + ¢ = 0 ereTUBTSID,

@& g f, ¢ eTebIeT WOMTESEBET.
x*+y 4 2gx +2fy =
P2+ gy 2+t ==
(x+ 8P~y +fF = ==

(xtgf +(y+ff = g+f~c
[~ (@) + [y~ (A = [Vt =]

@semer (x—h)+(y—k)* =r* erébim
QU L §Fl6dT FLOOTUML (bL60T LIIbLOGLITS)
QUL gHedr emiowid (—g —f) eredrmyd,

b/ g7+ 2 — ¢ arebimiid HewLHSLD.

CE— =)
eung) eug.eu LGS FLOEOTLIM(H
ax®+ by* + 2hxy + 2gx + 2fy +¢c =0
QW QLLSmS GUILILSHE SLpé&600TL
B & 6m60T&6T Hlemme) G\FWILILILIL
Beuetor(blD
(i) a=0b(osmeug)x* -6 Qs = V- —60T &Y.
(ii) h = 0 (pmeus)) xy-6ir Q&1 =0

(xy 2_mii HewLwing).

LIGLpam g efliich
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ThHHSSML (b 3.20
x*+y* —8x+6y—24=0 eredr QUL ST
6MLOWILD LOMHMILD ST HEWSHS SHT600TS.
Sirey
QUL L &S 6dT FL060TLIM(H
X*+y*—8x+6y—24 =0
@heg=-4,f=3,c=-24
6MLOWID = C(—g, _f) =C(4,—3)

b r = /g +f—c
= 4y16+9+24 =7 sie0®.

ThSHHSHSHMT b 3.21

a, b &seflédr ebLAHAISHEHSHS
(a=2)x*+by* +(b—2)xy+4x+ 4y — 1=0
TENID FWETLNGD EQILLSDSE GMSHGSD?
GULL S 60T FLOGOTLIMTL EWLIILD 6T(LQ&I5.
Sirey
QBM(b&HSLILILL. FLO60TLIM(H
(@a=2)x*+by* +(b=2)xy+4x+4y—1=0
&L_(bLILIMLLQ. 60TLILG.,

(i) xy-emeadR=0= b-2=0

ww.tnschggolbooks.in

l1+4+a+2b =0 wpmid
l+1+a+b=0

= a+2b

Il
|
(9]

(1)

LOHMILD a+b =-2 (2)

(1) oo (2) - SFluseT epeold
B&EG HemLling a=1,b, =-3.
ThSHHSSTL b 3.23

+yP+2x—6y+1 = 0 aemm
el L HHleoT emowid axt+2y+2 = 0 eredrm
Garligerr g Siemwweweniled a’-60r S
&HIT600T.
Sirey

eu’ L emwwid C(-1, 3)
@5 ax+2y+2 =0 eretim Cri&GsMLLge0m
Gloed 2_eitarg).

eteoT@6u —a + 6 +2=0

a =28

ThSHHSSTL (b 3.24

X*+yP—6x+4y-12 = 0 aemm
eulLb (7, -5) eredrm yeitefl eufld 61FeDEID
TeOTHSHML(h. Goepid @LlieTerfl eupls a1FeLID

s.b=2 e e . .
6XILL $H|60T LOMI(LP 6D 6E0TEMILIS SHITE00TS.
(ii) x? -ebr OBIY = y* —60T 6B
- a-2=b Sie)
a-2=2 = a=4 A(7, -5) eretrss.

eTeoT(B6u QUL SHF60T FLo6OTUIM(H

26+ 2y  +ax+4y—1=0
ThHHSSML (b 3.22
X*+y*+tax+by = 0 eém eulLionergy
(1, 2) womo (1, 1) eedrm yeimeflaei
aflé asedng ereofled @ womID b-edr
IS EmETS &HITE00TS.
Sie
X*+y*+tax+by = 0 eédim eulLionerg
(1, 2) womib (1, 1) eredim YeirelaeT eul&

Q1 FELEUSHITED

6UL L & &l e0T FLo6OTLIM(H
X*+yP—6x+4y—12 =0
(7: _5) - L(ﬂu-i]lﬁh—
x2+y2—6x+4y— 12 =
72+ (=52 —6(7)+4(=5)— 12
=49+25-42-20-12=0
s (7, -5) syeorg eulLgdleor Boed
SiemWEMDG)
@h®e g= -3wpmbd f=2
smwwid = C(3, -2)
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el L §&leor miwement B (x, y) eredrs.

AB-saTemmuJLb:<M ﬁ) =c(3,-2)

2 2
x+7 _ Y=o __
2 =3 7 T2
xt7=6 y—5=—4
x=-1 y=1

. el L g&ledT omwement (-1, 1) Sp&b.

ThSHHSSTL(b 3.25
(0,0), (1, 2) wHOID (2, 0) S
yereflaefler eufluingss QFOID 6l L &Hleor
FLOGOTUML_6mL & SHT600TS.
Sirey
6UL L &S 60T FLo6OTLIM(H
x*+y*+2gx+2fy + ¢ = 0 ereins.
eu’Lwneorg (0, 0) etedrm yeiterfl eulhlé
1 FELEUSHITED
c=0 . (1)

eu’Lwneorg (1, 2) etedrm yeiterfl eulhléd
Q1 FELEUSHITED

174224+ 2¢(1) +2f(2) +¢ =0
2¢ +4f +c=-5...(2)

euLoneorgl (2, 0) eredrm yeierfl eulé
Q1 FELEUBHITED

22 +0+2g(2) +2f(0)+c =0
49+c=-4 ...(3)
(1) —e2 (3) —eb Nrlui
4g = —4 = g = —].
gwetunpaer (1), (2) womib (3) -
E168, hodGH SemLLLg)
g=—1, f=—3,c=0
QUL L &F60T FLO6OTLIM(H
Xy (- 1)x+2<_T3>y+0: 0

sigmeugl, 2x°+2y*—4x—3y =0
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344 eQULLHIH 60T &6m6TOTLIOS
eulqeud (Parametric form
of a circle)

SHF|EWILI EMLOULDTSHEYD T —g2 SHTLOMEHEYLD
E1&BITET0TL. 6(IB EULL HEMS 6T(hSH & Q\GHMETEEUMLD.
P(x,y) eulLgdetr 158 a@oHeoid 6@ Lsier]
eTeordh. x-oiFdler Wewsd HemaBGuiney OP
aeom CuisCsnmp 0 eaem Ganeusems
IMLIbSSHEDE 6T60TS.

X -QNFHHG 6 FhIGSHSMH PM £ euemrs.
)\y
P(x, y)

i /

LW 3.6

UL &S eblBH S,

X
cos(9=7:>x=rcos<9

sin(9=%:>y=rsint9

x =1 cosf, y = r sinf eeip

FLOGOTLIM (S 6T x? +y2 =7 6T60TD UL L &Hdleor

HIENETUILIOE FLOGITUM(h&6ET G0, Bl 0’
eTEOTLIS) FleWetoTE@ HmIb 0 < 0 < 277 .
ThHHSSML(DH 3.26

X*+y* =25 aeim  eulLgHer
§)6M6ETTLIENG FLOGOTLIM(bSHEM6TS SHIT600TS.
Sirey

Bhg r’'=25 = r=5

GUL L &S| 60T &|6METITULIENS FLOGOTLIM(bS6IT
x=rcosl , y=rsinf

= x=>5cosf, y=5sinf, 0 <0 <271

LIGLpam g efliich
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_

. edTeu(mLd

(@ Luipél 3.4

QI Lmisefledr  &edTUm(h

&HIT600T .
(i) emwwid (3,5) wHMID SHTD 5
S0 G SH6IT
(ii) ewwwid (0, 0) wWHMID SHTD 2
S0 G SH6IT

. YetTeu(hD 6UL L MaI&6rfledT 6mLOUIGHEmSILD

ST HEMSUILD &HT6T0TS

(i) x*+y* =16

(i) x*+y*—22x—4y+25=0

(iii) 5x*+5y*+4x—8y—16=0
(iv) (x+2)(x—=5)+(y=2)(y—1)=0

1677 sie0&H6ement &HMHMETEUTHS 61&TE00TL
allLsdler emwwid (-3, -2) erefled
QUL L 5 60T FLOEOTLIM(H SHIT6T0TS.

(1,4) eredrm yeimerflufiedr eudlwimaeytd (2,3)
—0 EMWWILONSEYD 2 _6mLW 6ULL GHleT
FLOGOTLIM(H SHITE00TS.

(0,1),(4,3) womp (1, -1) eredrm
yeeflede  euPlIT®S  618606058n 1q LI
QUL L S 60T FLOEOTLIM( SHIT600TS.

(1, 0), (0, 1) ereorm yeieflaerfleor
auflwnseyd x+y = 1 eteorn Gamligedr
BLo6b EMLOWISHEMSWLD ©_6WL LI 6UL L& 60T
FLOGOTLIM(H SHITE00TS.

x+y =6 woHmIb x+2y = 4 &HweuhHenm
AL rki&enmaé OsmesorL I (2, 6) er6dTm
yererfl euflF G1F6LEUGIOMEDT 6ULL SHl60T
FLOGOTLIM(H SHITE00T .

(4, 7) womd (-2, 5) eTedTLENT &
L sFler (pemevtLiemerflaer ereufled
S16UEILL & 60T FLOGTLIM(H HITE00TS.
x=3cosl,y=3sin0, 0<0=<2r
GTEOTLIEDT 6D UL L HH 60T &I6W6TOTLIEOS
FLOGOTUIM(h&6IT ereofle, QUL L S&leor
SMFLe FILI60T FLO6OTUIM(H SHIT600TS.
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®

3.4.5 egnpGasnpser (Tangents)

C(-g -

P(x,, y,) T
UL 3.7
(%1, 1) erebrm yereflulL Seled
x*+y*+2gx+2fy+c =0 aetim
QUL L SFH 60T OHMbBSHMLI60T FLOGTUM(H

xxy +yy t gl +x) T f(y+y) +e=0
SHSID.

SHlemem(lqey:

24 .2 2 . e A

X"ty =a" eein QULLSHIDS (xb )’1)
yereflulLss  0snbCasMLgedT — &oedTUM(h

xx;tyy = a’ &L

oo (&)
QUL L SHF60T FL060TUIM(H
K +y 4+ 2gx+2fy+c =0 -6
x* -3 XX, 6TEUIID, Y —&3 Yy, eTeureyID

x+x . .
X-8 5  eerajb Goeib
Yty .
Y-8 ereoTeyd LT AU (X, ;)

er60Tm LemerfluiL &1 SmbEsmLigeor
FLO6OTLIM(H HlemLHSLD.

ThSHHSSTL (b 3.27

(-2, 5) eretrm yerafuilL G5 x +y2 +3x—
8y +17 =0 eredip QUL $F D& SUemTWILILI(HLD
QBMbBHIML 1607 FLOGOTUML 6ML& SHIT6T0TS.
Sirey

(xl, )’1) eTeoTn UeTaflufled 61&BMh&&LILIL (6T
ALLSHNG euemTWLLGBLD 6FHTHEHMLLY 60T
FLO6OTUIM(h

xx tyy t+3 x%(x-i-xl)—gx

St n)+17=0
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@he (%)) =(-2,5)
—2x+5y+3(x—2)—4(y+5)+17 =0
3
—2x+t5y+5x—=3-4y—=20+17 =0
—4x+10y+3x—6—8y—40+34 =0
Caremeuwineot a\FHM(bB&HTLIq 60T FLO6OTLIT(H
x—2y+12 =0 .
eIl LSS naner asmbECasmLiqer Berb
(Length of the tangent to the circle)

P(Xh )’1) etedtm  Yemerflufedlpib &l
x*+ y* +2gx + 2fy + ¢ = 0 et Q'L SHDS
eUeDTILILL L. Q&T(bB&ML1q.60T [HerD

PT = \/x12+y12+2gx1+2fy1+c

T
.‘
P(x, y,)
UL 3.8

O E— =)
(i) P eredrm yeimefl eul L1 ufl$Hlufledr Goed
@mhane PT?=0
(ii) P eretrm yeitefl aul L &HMH& euefGui
@mhsned, PT? > 0
(iii) PT? < 0 erevfled P wneorgy) UL $Hn&
9 _aT@6m SiemLowjLd

ThHHEHSTLH 3.28

X+ +8x+4y+8 =0 6T6dTD
L sHnG (2, 3) eemm yeTafluleSimiba
EUEMTWILILI(ID 6\&T(HESHML 60T [H6MLD &HIT6tors.
Sirey

Xy +2gx+2fytc =0 eem
aLLSH DS (xp )’1) eT60Tm  Lemefluledmib g
eUEmTIILILIGID OBM(bBaMLIq60T Herid

= /xi i 2gm + 2 e
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aipTeug OFTbEsML L6 Hermb

= \/x12+y12+8x1+4y1+8

= /22 +324+8(2)+4(3)+8
[8tu& (x1,01) = (2,3)]
_ /19

Q3MbB&HMLIq60T BeMD = 7 SH60&HET.

ThHHSSML(H 3.29
P(0,1),Q(5,9),R(-2, 3) wmmub S(2, 2)
eredtm yeteflsenr x>+ 1y —4x+4y—8 = 0
Te0tn QILLSHIDG 6euallGuw, eulL &dleor
Goed S16060FH GULL HSHIETYET SIEMLOUILDM 6T 60T
Siomeoflée?
Siie
6UL L &&le0T FLo6OTLIM(H
Xty —dx+4y—8 =0
PT? = x{+yf —4x, + 4y, — 8
P(0, 1) etedrm yeiterflufed
PT’=0+1+0+4-8=-3<0
Q(5, 9) erettm Yeiterluded
QT?=25+81-20+36-8=114>0
R(-2, 3) eredrm yeiterflufled
RT°=4+9+8+12-8=25>0
S(2, 2) eredrm yeirerflufed
ST?=4+4-8+8-8=0

aeoT@Gey P eredug  eulLSHIHDS
2 em@emujid, Q wHmID R eredTLIENT QUL HH DS
eeueflGuuyo, S eaLsdleor GBeoulb
SMEMG).

y = mx + c ettt CrISCHMb
x*+y* = a® erétim
QLLSFD& 5M1HEBHTLNS
Slemowl CHemeUWITEOTSH
sLolun® ¢ = a’(1+ m?)
SHSLD.

LIGLpam g efliich
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TbHHSSML (b 3.30

3xt+t4y—k=0 erettn GamLnens
X*+yP—64 =0 eetm  eLEHDS
QMBI 6revfled k —60T LOFILIL] SHM600TES.
Sirey

QB M(b&HSLILL (bET6IT FLoEOTLIM(h&HET
x*+y*—64=0 wpmib 3x+4y—k=0

&MbEHMLTeusm&Iflw &L_(bLILIM(H
=a*(1+m?

@he =64, m= >, c= %

2_ 2 2 K _ 9
c"=a’(1+m’) = {5 =64(1 1 1¢

k* =64 x 25
k =+ 40
(O .

1. (-2, -2) erédrm yerefuiL g x° +y2 —
4x+4y—8=0 eem eULLSHDS
QBMHEHN(H HT6T0TS.

2. P(1,0), Q(2, 1) wpmib R(2, 3) eredtm
yeteflaser  x*+y*—4x—6y+9 = 0
6TedTm eULLSFMG eeuerfIGl, eulL ddleor
Goed 2i6be08 UL SHSEDIET SieWLOW|LOT
6T60T SLomevflée?

3. (1,2) eredm Lemerflufetkmmiba x” + y* — 2x +
4y + 9 =0 er6dTD 6L L SHHNS GUEHTUILILIHLD
6BMbB&MLLq.60T [H6MLD &HITetoTe.

4, 3x+ 4y—P:06rG&rg)(86;n(bx2 +y2 =16

6T60TID BUL L SHFDS 6216 FMbEHMN(D 6T6vfled
P ulett s smetorss.

3.5 8nlbL 616UL(b (P& EUEMEITEUEDTHET
(Conics)

euemruwenm 3.3

I SETHIED, HSIHL LeTerflineors),
Hlemeowineotss  CaHMLilqedlpibg  SiiemerflufledT
CI8TRIG S| HMI(LLD, Hlemeowiment LeTerfluledmba
2_6iTerm HMI(LPLD LM 6XlES 5516 SHSESLomm)
maomuiler, swemaflufeor QWwiki® UTems
&nLDL| QUL (b (LPS 6UEMEITEUEMIT GTEOTLILICHLD.

ww.tnschggolbooks.in

I
=M P(maid yerarl)
e
e
H
5
3
G
2
5
e
)
:
& F(lemeoti yeiterfl)

UL 3.9

uLS&Hled HlemeowimeotLl Lemerfl F eredrig)

Gelwib  ereorlLGD. Hemeowimeor Ganp |

aTeoTLE BUISHGS6UemT 6TeTLILI(bD. P eredtLg

BB  Leerfl  ereufleb, % =e, Lommled

aeionm Suwhki@d P-601 Suhi@GUTens

Dl 66U (b(PSH 6EUEDETEUEDIT  6TEOTLILI(HLD.

@@ € ereiiug emWd 6BTEDDSH HH6Y

6TeoTLILI(bLD.

emOWIH CFHTemenSHHHeN60T  LoHIL 60T

SiqLILENLUT6D G DL OEUL (b (P& EUEMETEUETTEMLL

SLp&HET0TL6UMM)| EUEMSLILIhSSE0MLD,

a) e=1,erenfled, Gn.lDL O16UL(h(LPS 6UEMETEUEDIT
LIT6U6METWILD 6T60TLILI(bLD

b) e < 1, erevfled, @eucuemereauemy Hemeul L LD
6T6oTLILI(hLD.

c) e> 1, etevfled, @eucremarneuemy
S LT EUEDEITUILD 6T60TLILICHLD.

eungleunesr @BLIGE FLOCOTLIM(
ax® + 2hxy + by* + 2gx + 2fy + ¢ =0
eT60TLIS],

(1) @rlemLds GCanpsemer GOILILSMHSTEOT
&Ll abe + 2fgh — af > — bg* — ch* = 0
SHSID.

(ii) el L ems GMIILGDH&STET HL(bLILMb d = b
HMID i = 0 SHSLD.

Gmnaetor. @@ &L (bLIUM(bSET,

Hlemmey Wil efledemed ereufleD,
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ax® + 2hxy + by* + 2gx + 2fy + ¢ = 0 eréttm
FLOGOTLIML_LQ.6D
(i) h*-ab = 0 ereofled, 63D LITEEMEILISEDSE

SMSSLD.

(ii) h*-ab < 0 erefléd, QO BT QUL Henss
G&MHSLD.

(iii) h*-ab > 0 erefléd, QB
AFHUTEUEmETIIHEDSHEH GHM&HESID.

3.5.1 upgeuemerwid (Parabola)

euenIwenm 3.4

& Hemeowineor LserfluledlbbSiD,
Canliged[BhHSID &0

BlemeoWITeoTS
sMrsdled méGLTn Suhi@b Yerefluller
B WIS 6U6mIT, LITEUEMETLILD 6TE0TLILICHID.

3.5.2 UFeUEMETLSSIL 60T OSHTL[TLjemL LI
euemrwenmaar (Definitions
regarding a parabola) y* = 4ax

Ay

P(x, y)

M(-a, y)l

l

Y

Z(-a, 0) VN F(a, 0) X

uLw 3.10

LT 6U6METWILD 6U6MT6USD S
LIWI60TLI(HLD [HlemeowimentLl Leierf]
F ereotLigy) @elwid ereuTLiLI(hLD.
@@ F(a,0) eredrug Geflwib
SHSLD.
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LIT6UE6METUILD 6U6MT6USHNE
LILI6OTLICHLD BlemedLimenTtd Bamch [
6T60TLIS| S 1&GEUDT 6TEOTLILI(HLD.
OniG BuisGeuemnruieor
FLOGOTLIM(h X = —d.

LT 6Uem6TULIS S 60T HF&T60T &l
LIT6U6m6TILIS S 60T FLOET
SiFENGD. y* = dax
GUEMETEUEMIT X -AFeWF
eUMTMISE FLEETTS 2 eTerg).
aeoT@e X -iF8 SV

y =0 erébrugl y*> = 4ax
LIT6UemeTLIS S 60T Si&8: S @ LD.

LT 6U6METUILD, Si8H60T
SFeME G16UL(bLD Leierf],

LT 6U6m6ITILI S 60T (L6t 60T
ereotliLHlD. @@ V(0,0)
6T60TLIS| LIIT 6 6MEITILIS &5l 60T
(LLEMEDT 6TEDTLILICHLD.

ureuemewGHleor Lo gleimerm
Yeierfl, 15601 &6l Hled (O]
BmHE 26T OSHTema6Y,
&l GMILD eTeuTLILI(bLD.

6(H LTeuenemLSHl 6ot Gedlwib
6ULHI& E&FELEYID [HITE0OT. & 6L
IHIT600T 6T60TLILI(HLD.

LT 6U6meTW S FH 60T, DEF &5 S
O FHRIGSHBN60T G6NILIHT600T,
61 F6U6USHEDLD 6TEUTLILI(bLD. Brii&
60F6USHEDSHF 60T FLOGOTLIM(H
X = a. 0561 uSHSH 60T Herb 4a

3.5.3 ugeuemerwid et m SlLL
eulg.eurkiser (Other standard
parabolas)

1. 8Liypb FHolyemLw LTeuemeTILD:

y* = -4ax[a > 0]

x > 0, erenid QUMIRSH, )Y HeOTH
spUsneTNTEDGI. 6Te0r@6u X < 0 && L (LD

6UEMEITEUEDT SIGMLOW|LD.
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)\y
y*=-4ax xre
@ >
F(-a, 0) Vv X
UL 3.11

2. Gueymid FHmLemLIW LTEUEDETWID :
x> = 4ayla > 0]

y < 0 oTemidb QuUMRE X SHeoTS)
shUeneTTEDE. eTeoT@6u ¥y > 0 5@ L (bID
EUEMETEUEDT SHEWMLOWLD.

l\y x2= 4ay

¢ F(0, a)

UL 3.12

3. 8ipymdb SHplyepLW LTEUEDETWID
x? = -4ayla > 0]
¥ > 0 eTenID QOLIM(RE), X SHDLIEWEOT SHADEl.

ereor@eu y < 0 CUSDETEUEDIT SIMEDE).
Y
y=a
|4
x
2_
x*=—4ay ®
F(0, —a)
UL 3.13
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®

S5 y=0 x=0 x=0

y = 0 =]
@Qﬁ]u_lLb F(a’ 0) F(_a) 0) F(O) Gl) F(O) _a)
@u-l,é@al@uuj]dn X=-a X=4 y=-a y=ad
FLD60TLIM(H
Q&Q.:'Q'E’mé’slsh 4a 4a 4a 4a
Hemb
05 EIEISHE0SHS60T

X X=a Xx=-a =N =-a
FLO6OTLIM(h ) )

yflemw @LmHDD OFLHED Siebe0F)
FGEHHMET  @LUuWisFs  aglwb
wemm (The process of shifting the
origin or translation of axes)

X0y HeIOLILTIED X — 15518 E6m6ToTLITE0T
QM Ganb euemrs. (X-oi&8 6Teils)  LoHMID
V-9i156:6% Bemevonnedt & GCanb 6uedISH
(Y- &8 etetns). P(X,y) eredin Leerflemit xoy
SiemLoL1L96b 6T(bSEIHASMETS. 2B LaTtefl XO'Y
siemiolied P(X,Y) ereons.

AY
v (X, Y)
...... -==n P(x,y)
1
, 1
O. : >
! X
k :
h 1
olo,00 M L X
uLw 3.14

x0y -@6ir siemwlifed O -6 HFGSETThISET
(h, k) eretrs.
xoy Siewwlied P-eo1 yFlw SiF&S
SMITRISET
OL = OM + ML
=h+X
sipmeug, x=X+h

@6z Guned y =Y + k

- 72 ‘ 11 10 UGLIL euessiIsd sewflald ommiib Lyeerfluiwech

13-12-2022 11:27:24 ‘ ‘



s XO'Y siemwinfled P -6o1 gl Spul
SNEGS HITRISE.

X =x-h vomp Y = y-k

wemeor (h, k) erevfled, OlLIME 6uqeud 6IUM
x-@ x—-h gyseab wLHMID Y-8 Y-k &b
LOMHMLD &I,

3.5.4 ugeuememusSleir SlLL&F
FLOGOTLITLLG.60T GILITS] 6LLG.6LD —
6608 Limid HmLiLjemL g
(a1pmeug) (emeor Sy Flufled
Siemowinsgl) (General form of the
standard equation of a parabola,
which is open rightward (ie, the
vertex other than origin):

XOY siemwinied pemeor V(0, 0)

BmsHGIIM @ LTEUMETILISHENS 6f(hsHSI%
e&neT@eund, @FHe0T SiFSHSH HIOD X0y
siemwlifled (h, k) eredrs.

@by umeusmerwid XOY siemioliiled
UMD SHplyemLwig. eTeorGen @ser
soeuny Y = 4aX oy@L.

SpFemw @Lmood  AFeuSHTEd
X =x-hwono Y=y -k eer wrmi@ng.
x0y SiewLlifed LTeuenaTSHH 60T FLOGITLIN(H
(y—kY =4a(x—h).

8566 euesyLUDMDL  FplyemLuwl
LT 6uem e &) 60T S FLO6OTUITLLG. 60T
eumglauqeID SH&b. @CHEUTE WHD LTS
611G 6IRI SH6IT

(y—ky =—4a(x—h) (BLsus&sD

SHmliyemLwig)

(x—h) =4a(y—k) (Gueénussib

SHmliyemLwig))

(x—hy =—4da(y—k) (Spussibd
SmlienLuwigi)
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ThHHSSTL (b 3.31

x—y+2=0 eredtnD SUIHES6UDTUID
(1, 3) erettm @EWSHSWID 6L

LT 6U6m6TW & 60T FLO6OTLIM(H SHITE00TS.

Siie

P(x, y)

M
.

=0

xX-y + 2

F(1, 3)

uLw 3.15

seood&leoTul Gedwid F (1, 3) ohmib

Busgeuemny x—y+2=0
x—y+t2=0

P(x,y) eebiug  Lmeuememuid et

Waleter eiterfl eT60T.

LT 6U6maTWSH S 60T 6)6mTUI6mMLILILG

FP =PM

FP?= (x—1P+(y—3)
=x’—2x+1+y*—6y+9
= x*+y*—2x—6y+10

—y+2
o = FTYF2)

Xy 4 2xy— 4y +ax

2
FP?> = PM?

2x%+ 2y —4x— 12y +20 =

x2+y2—2xy—4y+4x+4

LIGLpam g efliich
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LUTeuemenl&HSleor BGHemeUITe0T FLO6OTLIM(H x—5 = —p2 +10p —25

= x’+)?+2xy—8x—8y+16 =0 = —(p>—10p+25)
ThSHESHTLDH 3.32 =—(p—5)
y2 = — 12x er6dTD LIT6UemaTILIS S 60T, Gelwd, X=x—5wonw P=p—>5 eers.
(pemevT, BuisGeuemTuiledT  FLOOTLINh, H&S X =—P? sneug P*=—X

61F616USHE0SHSI60T [HEMLD SHEIEUDMHEDME SHTET0TE L . .
@& Sl SDLILemL I LTeUemeTLD.

Sirey .. G x = 5 erevfled eflemed p = 5
1y SiFMeU| LIT6UenaTILIHS 60T (pemeotuied exlemed
9 _&FOMGLD.

ThSHHEHSTL b 3.34

x>+ 6x— 4y + 21 = 0 eT60TD LITEUEMEIILISEH 60T
o5&, (WeweoT, @G, BuisGeuenrulleor
FLD6OTLIN(, 61F616USEDSHSHIE0T [H6MD S IeUNHEDME

Ry

F(—3,.O) V(0,0)

&HM600TSH
x=3 Sirey

b 4y = x>+ 6x+21

QBTbSSLILLL LTeusnenuid y> =— 4ax 4y = (& +6x+9)+ 12
@ eT6dTn SiemLoLifled 2 _6iTerg) 4y-12 = (x+3) &
@@ 4a =12, a=3. (x+37 =4(y-3)
am@@u;{r@sz;o;a&u@ @Liypd FHoliyemLwig). X=x+3Y=y—3

F(—a,0)= F(—3,0) x=X—3 whmb y =Y +3
wemer V(h,k)= V(0,0) X* =4y
BuwisGeuemTuiledr 60TUND X = a X?=4aY o _Lebr QUL 4a =4
sipneugl, X = 3 a=1

LUTeuemenulsHHledr dFs: X-156 B Heor

gweotune y = 0. .
. . . . (X> Y) -&8 QU"DQQ
eaFeleusHe0SHS 6ot Harb = 4a =12

eurmiss | x =X —3,

TbSHHSSTL b 3.33
x=10p—20—p*> o Gpemeus 2156 y = 0 Y=0 y=3
&ML QU LITEUEDETID 6TeT&HSML(h. GLogiDd wemenr V(0,0) V(0,0) V(-3,3)
eflemeowimeTs LTeUemeTwSHHeor (pemeoTuiled .
9 _555H6mS SeWLILD 6TE0THSBML (b. &eflwio F(0, a) F(0, 1) F(-3, 4)
BuwisGeuemruieor Y=_1

Siey gwedrny (y=-a)

= —p?—20+10p+5—5 Bemd (4a) o
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TbHHSSML (b 3.35

eun@pefleor Sefliys@o, elemend@L
9 atem  6HMLIY Xx=45P—15 6T60T
QBMbSSLILGIDE]. Sbs aflliy euemereuen
6([H LIT6UEMEITULILD 6T60TS SHITL(hS.

Sirey
ey elemed Q@MLiuUTeoTgd x> = 5p — 15
=5(p-3)
-~ X*=4aP @h® X=x, P=p—3
.*. SiarflLIL] 6U6mEITEUEMIT 6(IH LIT EUEEITILILD
@seot (pemeotr (X =0, P =0)
@@ V(0, 3) eTedtug (WemeuTim@LD.

Pl + .
@ uuind 3.6
1. F(-1,-2) 6T60TM &LISEMSILD,
4x-3y + 2 = 0 61601 SUIhIGEUEDITEDLLILLD
2 6L LITQUEMETLISHENSHS HITC00TS.

2. y2=kx 6Tedim umeuemerwid (4,-2)
etedtn el euflE eseb&ME  erevfled
LT 6dem6T &) 60T &elwi LOMHMILD
615 6EUSHE0 &SI 60T [HEMLD &HITE0uTS.

3. y*-8y-8x + 24 = ( eTedD LITEUEmEMLISH 60T
(60T, GENILILD, Si58r, SUISSEU6MIT LOHMILD
ogeleusesHleor  Hemb  Spdwieunhemm
HIT600TS.

4. D&MD LT6UEHETILIMIS6T6T (LemeT,
Gelwi, oiFs, SusGeusnT WHMID
oFeleuBSHT  [Hemd  SpSweuhHemm

HT600TS.
(a) y*=20x
(b) x* = 8y
(c) x> =— 16y

5. elemed wHIY WVEs 2 _GeonsdHems
SWNfl&SLD 66 HIMI6UEITSHH60T 6HLONS
2 musdl x Levserfleor sgnai]l MMID
ege06eYE &MY %xz —6x+ 100 ereor
Q&Mb&EsLILGEDE, eefld  grnserl
LOMTMILD QFE06F SMITL| 6(H LITEUEMEITILID
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6T60TS &ML (b. GLOID LITEUEDETILIS S 60T
(pemeotuiled, 2_MLSHuledr Siemey LoHMILD
&In&] 015606 SHEIDENME SHIT6TOTS.

6. x nghsefled FLLLLCL eomud Iy
(pulrhiserled) eretts:. Gogotb y = — x° +
10x—15 erevfled, GFWLOFHLLHMS,
WLILgDH&TeT W&E dnhd SMe0SHmHE
HT6O0TS.

Q) wind 37

siflwireor elemLemwsHCaIIHOSHbS S
T(RGIS
1. ax*+ 2hxy + by2 =0, etedTm @Il emL
CrisGanmbaeafler smueyser m,, 1,
ereuflev, m; + m, —eor &Y

(@) 2 (b) -2
2h 2h
(o (d) -<,~

2. X*-7xy+4*=0 eaemm GSulenL
CrT&GaM(haxehéd emL LI L B&mevond

(a) tan ! (%) (b) tan* <%>

(c) tan! <@> (d) tan_l(\/%>

3. 2x—3y—5=0 wom 3x—4y—7=0
&e160TD GaM(bSHET 616 CULL SHE60T 6XI L rhaigeit
6T6ufleD, Si6ueULL_HH60T 6MLOWILD
(a) ( _1, 1) (b) (1)1)

(o) (1, -1) (d) (-1,-1)

4. 3x+t2y—1=0 eretrm G&mLiqedr
X-06UL(b & &I600T(h

@3 ®2 (©F @35

5. 7x+5y—8 =0 eretrm GaHMLIq60T &MILI6Y

@t G-t ©3 @-3

LIGLpam g efliich
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10.

11.

12.

13.

W FHsalOBHE  FoHTTSHEH 0
BmsGwn HeW P eredtm LeTerflulleor
Bwiki@euemr

1
(@) y=- (b) y=—x
—1
() y=x (d) y=—
xt2y+7=0 eeorp GaHMIGEOIBHE,
eTIOILIM(Q&ILD FLOOSTem 066D

BmsEwnn He@W P eredtm Lemerflulledr
Bwinki@euemr

(a) x+2y+2=0 (b)x—2y+1=0
(c)2x—y+2=0 (d)3x+y+1=0
kx* 4 3xy — 2y* = 0 eredTuIg)

5hG 58 @I enL CriIsCsm(hsemen
GM&Gewenfled k =

@5 -3 ()2

x*+y*+ax+by—4=0 eétim
eul’ L &dleot emiowid (1, —2) ereofled Sig601
D

(a) 3 (b) 2 (c) 4 (d) 1

(4, 5) ereorm YemarfluleN b &) X2+ y2 =16
6T60TM aLLSH DS GUEDTWILILICHLD
QMBI 19607 Herd

(b) 5

(d) -2

(a) 4 ()16 (d) 25

x° = 16y e160TD LIT6UEMEMLISS60T S6ILILD
(a) (4,0) (b) (-4, 0)

(c) (0, 4) (d) (0, -4)

y2 =—25x ugeuemenwisdeor
eFeeUSHE0 &S 60T HeriD.

(a)25 (b) -5 (c)5 (d) -25

x*+y*—2x+2y—9=0 eréttm
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(a) (1,1)
(c) (-1,1)
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15.

16.

17.

18.

19.

20.

®

aydleufld egeeugId, x -6 L5g)
EMLOWISHEMS 61 T6T0TL HILOMEOT GUL L & 60T
FLO60TUIM(h

(a) x2—2ax-|-y2 =0

(b) y*—2ay+x*=0

(c) x*+y* =a?

(d) x*—2ay+y*=0

e L &FledT emiowid (—a, —b) Hmb Symid
Ja?— b? areufled eulLSSedT FLo6dTUNCH
(a) x*+y*+2ax+2by+2b> =0

(b) x*+y*+2ax+2by —2b* =0

(c) x*+y*—2ax—2by—2b*=0

(d) x*+y*—2ax—2by+2b*=0

W dFGsefleor GETLIL FLOEOTUM(H

(a) xz—y2=0 (b) x2+y2:O
(c) xy=c (d) xy=0
ax*+4xy+2y* =0 eeédim sloebTLNGH
Oemevorimeor @rlemLd GamboHemern
SMs&ewenfled a’ —eor S

@2 ®)-2 (4 () -4
X*+y =16  aedm  eulLgder
SLOGOTLIMTLLG.60T, ¥ Q6L (b&S600T(h(&H6M)

(a) 4 (b)16 (c) x4 (d) =16
@b QU LSS0 SDmerney 87T SHDSHET
LoMHMILD emLOWILD (2, 2) erevfleb Siehieul L S&leor
FLO60TLIM(h

(@) (x—2Y+(y—2)=4

(b) (x—2)+(y—2F =16

(c) (x—4)y+(y—4)y =2

(d) X¥*+)y*=4

(3, -4) - EWMWOWILONS E\GHMEOOTL QUL L LD
X -SIFemESH 6\SHM(bLOMEOTTED GULL Sl60T
FLO60TUIM(h

(@) (x—=3)+(y—4yY =4
(b) (x—=3\+(y+4) =16
(c) (x—=3Y+(y—4) =16
(d) x*+y*=16
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22.

23.

24.

25.

QU 6ULLID, X-Si§&, Y-F& WHMID
x =6 ettt CHISCaHMb HpFweunenns
Q3MbEHME  erevfley, Si6euaIl L &&leor
el Lsdleor Hemid

(a) 6 (b)3 ()12 (d)4

LT 6U6M6ITLISH S 60T 6MLOUISHEIHITEm 60 5H&H &6
(@3 (b)2 (00 (d)1
&eflwb  euflE Qs  SBrlemLs
GSSSTIILD 6T60TLIS)

(a) @eMwimmedor (b) aiF6u6usmEDID

(c) BuisGeauemT (d) o155

yz =4dax  eredIM  UTEUEmaETW S 60T

BusGaImISHSLID G&wSHHGSLD

BewL Ul LS HMID

(a) a (b) 2a (c)4a (d) 3a
y2 =—X ee0Im  UIeUemaTW &l eor
BWwisGeuenTuledr S060TLIM(H
(a) 4x+1=0 (b) 4x—1=0
(c) x—4=0 (d) x+4=0

850 &6001&H & S 6iT

. B&a@WD yerafl P, (2,3) womdp (1, 5)

SHwemen Qb CasmLemo  yaTerflser

etevfled P @ed1 [HlWIOLILIMTEMS SHT600TSH

2 _musdl eunpLsefledr er6toT600f1H6m
500 eflmmbe 1000 o8 2 wimbGuns)
2 _pusd aseey 6000 edlpnHa I9000
& 2 WHADE. X, ¥ & SewLLULL
GBMLITL @ QLS &MTeLefled 6566
(y) Hmib swinflésLILbLD e L &erfleor
eTevoTe0nllBema  (X) @eunmibslemL Ll L
QBTLITL6m60T HT600TS.
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4x + 3y = 10, 3x—4y = -5 HMID
5x+y =7 eredrient 6 LjeTerl euLfls
Gamb&eaT ereur [Hlmieys.

8px+(2—3p)y+1=0 wHmid
px+8y—7=0 eTeoTm Ga&M(bamel
QETMIHEHTETN) 618 MHIGSS) 6T6ufled p
ufeor &lLIemLIS HT6TOTSH

ax>+2hxy+ by’ =0 eem @olemL
CrisGanmaefler  eethler  &mile)
wHemrern Gumed 3 LIkIG erevfled
3h* = 4ab erer Bimieys

(a=1)x*+by* +(b—8)xy+4x+

4y — 1 = 0 eredTm &LOEOTLIM(H (B

AL Hem&Hd GN&HGID erevfled a, b ulledr
LI &MevoTs

(-1,-2), (1, 0) wHmID (-3, —4) eredim
3x+2y+7=0 6T60TM
Gamliyn@ Goeb, &p Sedeod GamLiig edT

yererflaei

& 2 _eenam ereor SiomeolléHa

x*+y*—2x+6y—15=0 erétim
el L g6 el L S&l60T 6 (eweor (4, 1)
6760160 LOMEODIT(H (LP6DI6DT SHITEOTS.

X-DFEME OWUMTMISHG! FLo&ETME0T
ureuemerwid (-2, —3) eufld aFebdD &
6T60fled SIGH60T FLOGOTLIML 6ML. SHIT6E00TS.
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QFNGLIemT

® y=mx+c oPpmId y = myx+ ¢, eTedim QLI &EESMETEBHLD

® ax+tbytce =0, ax+by+c, =0wHMID a;x+byy+¢c; =0 e16dtD CaHMbBSHET ([

m, —m,

CanpbeErse @emLlul L Ganeond § erefléd, = tan™
1+mm,

a b g
yeerfl eul& 1§6b6USDSTEOT SL(bLILIM(b | 42 b, ¢|=0
a; by
® x y-é oungener @F Bmugs swerune ax’+2hxy + by’ +2gx+2fy+c=0
BrlenL Cri&Ganbaemensd GMLILsHaNeTE sLbLUN®G abe + 2fgh-af 2 -bg 2_ch*=0
GTEOTLISMSLD.

® ax’ +2hxy + by’ = 0 syengl Hauhé assraub Brl el CrisGanbasmansd GMHlsELD.
o ax® + 2hxy + by2 =0 ereiim pHeuhls eFoId BriemL GrIHEGHM(b&6T erevfled

gmiley&erfledr OL[HS&6D LIeDEOT = % &Miley&e6rfl60T n(h&6ed LIeD60T = _TZh

o ax® +2hxy + by’ +2gx +2fy + c =0 aretim QuLlewL CrI&EGHMbEEHHES QL L

+2h?—ab ]

-1

Ganevord O etevfled, 6 = tan

atb
® ® eowwid (h,k), Symib 7 2_emLw eul L SHledr gedTuny (x — h)2 +(y— k) = r? &
o emLOWILD SpFlLiLeTerf]l, SYmD 1 2_emL I 6L L §H60T FLOOTLIM(D x° +y2 =2,
o (xl,)ﬁ) LOMHMILD (xz,)/z) 6T60TM LJ6iT6If15 6061 (LOEmEDTSHEMTSH ©_6mL L XL L &H6m&HE 61&IT600TL

eul L Hledr gwedtume : (X — X1 ) (X —x;) + ()’ _)’1)<)’ _)’2) =0.

® X*+y* =1 aein aulLSHeT FleneTILS FweTLNbEST x = r cosl, y = r sinf
0<0<2r

® (%15 ¥1) erebrm emefludL S x> + 2+ 2gx + 2fy + ¢ = 0 a6 QUL S 60T QST HBHML 1 60T
soeunLergl  xx; Ty +g(x+x)+fy+y)+c= 0 @b, (X))  eei
yererflui &l x2+ y2 =q? 6T60TD QUL L SFl60T O1BMbESHMLIq60T FOEOTUMD XX + Yy = a’.

auemIWILILHD QBMbEaMLigeir Herb = \/ xi+yi+ 290 +2fn +c.

L y=mx+c eretip CrHI&CHMb x? +y2 =g? 6Te0Tm QULLSHID& SMTHCHMLTSH SiemIOWI
G&HEmEUWITET SL.(bLILM®b ¢ = a’ (1+ mz).

o LUTeuememHHleor HL eulq 6D y2 = 4ax
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@eilwid
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CFkIG S5 CaHT(h
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HIEDaBIEED(Eh
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LI 660 6T UL LD
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Origin

Radius

Parallel lines
Directix

Pair of straight lines
Concurrent Lines
Point of concurrency
Focal distance
Focus

Conics

Equation
Perpendicular line
Latus rectum
Parameter

Tangent

Length of the tangent
Chord

Locus

Straight line
Parabola

Vertex

Centre

Circle

Diameter

Point of intersection
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“11th BUSINESS MATHEMATICS and
STATISTICS” erenid GeoGebra uewflll ys565H 60

CA

LOCUS-PARABOLA

i

“Locus-Parabola” &aneor ueoollGsmemer e1(bSid Q\SBMeTemayLD.

Lig. - 2

“Locus-Parabola” &smeot ueooll gmefled 8L LILs s 2_sier GaTeylieiL g serfled G&emeulimeot
uTeuemenremH Goiey QsFlgH 4 euemsWwTeT LTeuenel, @uibGeuenT WLHMNID &elwid
pAweunenn SpIMLIHEH LUTTSHseyD. S ussb EG 2 6 Hgeuene haidHH ‘@ e
gllienu wrHmeond. GaID eueLl L& SSHe0 LITeuemneTuledr HILILOLITeNSEmILILILD 6U6DITUIEnMD

BLbGemeuTemWILD &Smevor play/pause OILITSSTENEITE & M(b&SELD.

< GeaGebra >
K 11th BUSINESS MATHS

'SCERT, TAMIL NADU. Mar 17,2018

This work book is for Tamil Nadu State Board Students to enhance their learning.

11th BUSINESS MATHS

1. Simultaneous Equations

2. COMBINATION-EXERCISE

3. Locus-Parabola

4 Inverse Trigonometric Functions —
5. 3PASCAL'S TRIANGLE i

6. Types of functions

7. Elementary Differentiation

1. Simultaneous Equations 2. COMBINATION-EXERCISE 3. Locus-Parabola 4, Inverse Trigonometric Functi...

6. Types of functions 7. Elementary Differentiation

. 3.PASCAL'S TRIANGLE
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UG & LI60TL] LOMETOTT & SIT &H6iT

HledTeu(BLD LML &&([HS&I5H&emenLl

ufiha Q&meTer @wigid -

® HfiCanernAulies Gaevor EI =
el&lsmisme6rT

® gl Led FHHIHID, CLBHHSHOD LOHMID
2 L OU[HEHSH6D B Mesrmhl& 6l

® F(bhdeL, OLHSHONS O (HLMHDLD
LOMHMILD LOM)|SH606D

® Griwmn FHiflGCanewonsld smiLserfleor
SIQLUILIDLE &([HSSHIEHS6T

® Griwrm FHiflGCamevonsld smiLserfler
LI600TL & 61T

-

Yo GUST

SNl LD

FfIGamevordld 6T60TM QUMT H6mS
HCrdas eungdHemsHdennerr 1qflGasmevorm
(trigona) wHmib 6wl gnedr (metron) eredim
UM HemS&H6MedlBhas 2 [(HeuTSHSLILLL .
2_evoremouiGeoCGuwi  FHifiGsmevondldl  eredTLIS)
6B (P&CHTETTTSHS|60T LISSHMISBEBHHSLD LoHMILD
Gamevohl&HEhHGSLD QemL Guiwjeer EOGMLTLL
uprl  Snfleugl SpGSL. DSBS ETevorLmd
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FHifIGamevorLdl F
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sine eldflgrusener &MamI6USD 60
UMILILIT (b & 60 61T & & 600T (b1 HSHTIT.
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Hleo siememeuuiwied WHMID eumeoTelwied
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SnaTeodHHled HiflGHmevondldl Loleor
GUEMITLIL LD, SIETDI& OB TETENE
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. T FHTUSHSBLD
1. sinf = ——
&7 600TLD
Si(bSHFHIET6M LIS
2. cosb = gu. -
&IT 600TLD
THITLSHSLD
3. tanf = —
Si(bSHGIETT LISSHLD
Si(bSFHIET6M LIS
4. cotf = QJ. —
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&IT 600TLD
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1. sin@ sieveng cosecd =

cosec 0 sin ¢

1 . .

2. cosO = sech Sowsl sech = cos 0

sind . _ cosf

3. tanf = cos  Soes coth = sind
4, tanf = L 166D cotf = L

' cotf o tan f

HiflGamevondldl (LpmHEDIT(HEMLOS6T
1. sin’0+cos’f =1
2. 1-+tan’f=sec?0

3. 1+ cot’0= cosec?0

@& mevorid

QBML&HS LIHSLD

o
. /

Ganevorp LAOB

uLb 4.1

(B SHSIT AHETOFHTL &8 Hlemeoulledl bl
(196 [Hlemed 6uemT 6(H LaTerflemuwltl QLTSS
SLPQID SieTemeus Gsmevond eTedTéGmMD. HSIT
‘OA emw QBML&GS LS eTedrmid &&HT ‘OB’
ufledr (Lp0.6) Hlemed BaMevuTSHH 60T (LPL.6Y LISSHLD
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Ganeoohiseafler  SeTeysemer  h
alemasesl  Uiflssend. eTm  UTend
Sieme) LHEMeTm)| Griq 6T Siemey.

LTems Si6eY
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HEMEDHEME EXl&H6mEDSHEMEHEYLD LIfl&H&60MLD.

urkl® &SpnélseE

1 urems = 60 &emeoder (minutes) 60

1 seme0 = 60 elsemevaser (seconds) (60”)

Grriqwiedr Sieme)y

ATHIH DS &LOLDITEOT el Lefled,
SGET QUL emWHFHe HMhi@G GaHMevord
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BemLBw 2_eitem OFMLITL

6(H SiDG P 2 _ewL QU L SFleor
&OMmeney 21 elediTUHemedT HD AMBeurLb.
PIOMDTH QG WWEFHDI  TbHSIS
eaneT@Epo Gung 2 (Heun@b Gsmevord 27
GCqUIETEH6T SH@LD. GULLLD SiH6EOT eMLOWIL]
UGS uleb 2_HeunsH@b Gasmevord 360°.

27 Giquwiedt = 360°

. Gmqweor = 180°

180°
T

1 Griqwiesr =

THSHHSHML(H 4.1

(i) 160° emw GrigwieTms LIMHMIS

..\ 4r .

(ii) ~5 CUIEDET UTEDSWITS LTHDIS

| .
(iii) 4 CIiQUIEDET LTEDSWITS LMDHMNIS
Sirey

. 0 T 8
(i) 160° = 160 X 180 =97

180°
T

(ii) %@ULQ.U.IG&T :%71' = 144°
1

X
N | . 180
(iii) 4 Gmguwedr = .

]. 7 o ’ 144
=5 X 180><722 =14"19'5

4.1 fifliGamevonfd efldshiserfleor
&Wluip&er (Signs of
trigonometric ratios)

4.1.1 &nmed uGgl&em (Quadrants)

u_sdled o aremug X' OX  wpmp Y OY

GTEOTLIEMEUSHET GQEITMISHOHTETD)| OFThIESHSTET

B Canpaem@d. X OX —g X-21&8 eredmb,
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(iii) 1325° = (3X360)+ 180°+ 65° —eir
W98y [flemed EPETHID &MedLIGHlufled
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AY
< ﬁD\ > UL 4.6
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4.1.2 0° SlBibEl 360° cuemy
LommILIb&leoTD Bemevorid 0 et
Hifli Camevorild el g serfleor
&Muiwaer (Signs of the
trigonometric ratios of an angle
0 as it varies from 0° to 360°)

P36 &HMed LGFluled x, y @mevorhld
Wlems GBS SHSHSHTD60T. S8 E6 eTede0T
FHifiCameoondd eNdFmisHEHD WOenawnsd
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(90° <0 <180°) x Gewm GPWNSaD, ¥
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2 mLWHTE QmsHermerr. &Ce
tan@ oMb cotd Wemswns SmdHELD.
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Wemawnsd SHeHELD.

A Y
11 smebLG I BsMeOUG S
sin & cosec All
b O D¢
111 &mebLIE&GFH IV smeou@d)
tan & cot cos & sec
yY'

All Silver Tea Cups (ASTC)

uLp 4.7

f(x) erediug @memmLILEDLE &ML eTevfled,
f(=x) = - f(x) sy&b. sind,tand, cotd
wOHMId cosecl SpHlemen QHEDDLILIEDLE
sniysem@d. f(x) SrlewLluenLé &miy
ereofled, f(—x) = f(x)ay&bd. cosOwnmid
sec 0 eredTLIEOT @TL_6mLLILEDLE FTTLSHETTGLD.

90°—6 90°+6 180°—6 180°+ 8 270° — 0 270° + 6 360° — 0 360° + O

G:;';";‘LE: ' —p o e @
5—0 5+0 m-0
Sine —sinf cos@ cosf  sinf
Cosine cos@ sinf —sinf —cosl
tangent —tand cotd —cotd —tan®

cotangent —cotf tanf —tanfd —cotf

secant sec cosecd —cosecd —secl

cosecant —cosec secl  secl

(1) (1) (1) (&) (&)
a+0 L—0 3T +0 -0 2x+6
—sinf) —cosf —cosf —sinf sinf
—cosf —sinf sinf  cosf  cosO
tanf  cotd —cotfd —tanf tan®
cotd tanf —tanf —cotl cotld

—secl —cosecl cosecl secOd  secl

cosec —cosecl —secl —secl —cosecl cosecl

sl Leuemevor 4.1
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4.1.3 glewevord Gemevorriigerfleor = —(-cot45°) =1
HifICamevonfld el hiser (v) secl1485° = sec(4 x 360° + 45°)
(Trigonometric ratios of allied = sec45° = /2

angles)

8 GCaneuhisefledl &n(bded Siebe0S)
elsdlunsmuser 1L FAWS — Cemeonongeyd
160608 90° EILIHESHRISEMTEHEUD E([HEHESLELINS)
Si6Uel(HCHMETOTRISET &I6M6et01dH B&HTEUOTRIS6T
6T60TH  EnmliUpb. Gomevorhger —0, 90°+0,
180°+0, 360°+0 sydluieor 0 eledr glemevord
CaHMeuuThISHET G LD. &lewevurs Gemesorhiserleor
FifiGasnevondd eNdshisHeman LWeTLIbSSH

TbHHSSTL(b 4.4
sin600° cos 390° + cos 480° sin 150° = -1
6T60T [HM)I6) 5.
Siey
sin600° = sin(360°+240°) = sin240°
= sin(180° + 60°) = — sin 60°

and 6 Coneusdler HiflGaneoonsls _ ﬁ
NASHRIGHEMEMUD [HITD SHME00T (LOIGIILD. SIEW6U 2

I L6uement 4.1 60 O1BMbSSLILIL(bETETE). €0s390° = cos(360° + 30°)
TbSHHSSTL (b 4.3 — c0s30° = \g

Spsananid HiflGaneonils eNdshiserler
LS HEMETSH SHT600TS.

c0s480° = cos(360° + 120)

— o
(i) sin150° (ii) cos(—210°) cos120
(iii) cosec390° (iv) tan (—1215°) = cos(180°-60°)
® (v) sec1485° o cos60° - _%

Siey
(i) sin150°= sin(1x90° +60°)
aigneug 150° @SroevorLmb  &med
UGS uN6d S16mLD6USHE0TTED

sin150° = sin(1x90°+ 60°)

sin150° =sin(180°-30°)
. 1
=sin30° = >

@UGungy, sin 600° cos390° + c0s480° sin150°

N EO R £

o 1
= cos 60 ) o L
(ii) cos(-210°) = c0s210° eredra =—3—3=—71 =1

aigmeug) 210° epedTmid &med LiGSluiled
SIEMLDEUSHEOTITED,

ThSHHSHSML (b 4.5
sin(—=0)tan (90° — 0)sec(180° — )

_ 5 =1
€0s210° = cos(180° + 3(2? sin (180 + ) cot (360 — ) cosec(90° — )
= —c0s30° = —73 eTeor [HMIe)&.
(iii) cosec390° = cosec(360° + 30°) siiey
= cosec30° =2 LHS

(iv) tan(-1215°)= —tan(1215°)
= —tan(3x360° + 135°)
= —-tan135°
= —tan(90° + 45°)

_ sin(—=6)tan(90° — 0)sec(180° — 0)
~ sin (180 + &) cot (360 — &) cosec(90° — 8)

_ (—sinf)cotH(—sect) 1
~ (—sinf)(—cotb)secld

coemes | [N
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(XQ)) i 4

1. SpsetorL LTS SieTEYHeman BriquiedT
siemelled LMHMIS
(i) 60° (ii) 150°
(iii) 240° (iv) —320°

2. EpsetorL GriquUIedT SieTeYHEneT LITemd
SIEMEYHEMTS LOMDHM)IS.

N T N
i) § (i) 75~
.\ 11T
(iii) -3 (iv) 18
3. &lpsetorL GaMeTohIS6H 6Thd HMeOLIGSHUNE0
SiEmLOW|LD.

(i) 380° (ii) —140° (iii) 1195°
4. EpssetorL eeuaeunm SiflGasmevonid
&g seafler HLILSHem6TdH HT600Ts.

(i) sin300° (ii) cos(-210°)

(iii) sec390° (iv) tan(-855°)

(v) cosecl125°

5. SpssetTLeuhenn Hlnieys:
(i) tan(-225°) cot(-405°) -
tan(=765°) cot(675°) =0

(i) 2sin” % + cosec? 7% cos’ % = %

(iii) sec(%r - (9>sec< - 5%) +
tan(%*‘ l9>tan<l9 —577{> =—1

6. A, B, C, D etettuent UL BIMH&ST &S 60T
GamevuTrhl&HeT 6reufled
cosA + cosB + cosC + cosD = 0 ereor
BInieys.

7. 8SpssetuiLeuhenn Hnieys:

(i) sin(180° — 8) cos (90° + 0) tan (270 — 8) cot (360 — &)
sin(360 — @) cos (360 + 0)sin (270 — 6) cosec(—6)

-1
(ii) sin@ - cos (9{sin<% — ) cosec O

+cos<%—5>-sec5} =1
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8. c0s510°c0s330°+sin390°co0s120°=-1
6r60T [HIM)6) 5.

9. Hmieys :
(i) tan(7 +x)cot(x— ) -
cos(2m — x)cos(2m + x) = sin’x

(11) sin(180° + A)cos(90° - A)tan(270° —A)
sec(540° — A)cos(360° + A)cosec(270° + A)

=—sin A cos’A

. 3 1 . .
10. sm(9=§, tan @ = 5 HOID

%<<9<7r<¢<37” ereofleD,

8tanf — /5 sec ¢ —eir wHliewLS
HIT600TS.

4.2 &l bd Csmevoriserfleor
FHif Canevorol P el &g mi e
(Trigonometric ratios of
compound angles)

gn L (b& Camevormige (Compound angles)

Ganevorhi&afledl  SmLL6d  LOHMID
BWPHH060T (Pl eUTenTE  Fn Ll (b&HE&MeToID
eTeUTLILI(bLD.  Sigmeus BIetorh  SeLedF)
8revorgan® ~ GuoulL — GamevurriserfleoT
BuUnD5H6e0ol156 o (bSO Fn L (hdE&HM600TRIGH6IT
6T6oTLILI(HLD.

o _gngevorons, A, Bopmib C Sy&lwieor
ceorm| Ganevorhiser ereufled, A + B, A - B,
A+ B+ C, A - B + C erevruent 8nl (bdb
@& MevuTTRISHETTGSLD.

4.2.1 sine, cosine OHMID tangent
6T60TLIEOT EUMI60T &L 6D LoD MILD
810155601601 & SHraiser (Sum
and difference formulae of sine,
cosine and tangent)

(i) sin(A+B) sinA cosB + cosA sinB
(ii) sin(A—B) = sinA cosB - cosA sinB
(iii) cos(A + B)

(iv) cos(A—B)

c0SA cosB - sinA sinB

CcOSA cosB + sinA sinB
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tanA +tan B
(v) tan(A+B) 1—tanA tan B
_ tanA —tan B
(vi) tan(A-B) = 1 +tanA tanB

ThSHHEHSTL (b 4.6

COSA = i LOHMID CosB = %,
< (A, B)< 27r ereufled

(i) sin(A-B) wmmuo (ii) cos(A+B)
S FweuDBI60T L HLIL|&HEMETS SHIT6T0TS.
Sirey

3771' < (A, B) < 2m erebrugned A
wOHMID B Sy&lwieor HreiT&HmDd &Hmed L@Sluled
siemw&EDE. ereor@Geu sinA wHmd sinB
S Femer GeOnGN 2_eDLIWSTH SHSHELD.

371'

COSA = % LOHMID cosB = %,
H5HCe,

sinA = —/1—cos’A
_ /y_16
25

25—16

- 25
3

- 5

Sin B= —/1 — cos’B
/. 144
- 169

169 — 144
169

__>
- 13
(i) cos(A + B) = cosA cosB -

sinA sinB

4 12 (=3 —5
= §X§_< 5 >X<13>
48 15 _ 33
- 65 65 65
(ii) sin(A - B) = sinA cosB -
CcOSsA sinB
(S)33)-(5)3)
5 13 5/\ 13
—36 , 20 _ —16

=65 65 65
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ThHHSSML b 4.7
Yeoteuqpo  SHifiGsnevondldl  eldls i serfleor
L& EmETS &HITE00TS.

(i) sinl15° (ii) cos(-105°)
(iii) tan75° (iv) —sec165°
siiey
(1) sin15° = sin(45°-30°)
sin45° cos30° — cos45° sin 30°

1 V3 1 1_y3-1

= X ==

2T TR
(ii) cos(-105°)= cos105°
= cos(60° + 45°)

= c0860° cos45° - sin60° sin45°

11 W31 _1-y3
2T T
(iii) tan75° = tan(45° + 30°)
_ _tan45° +tan30°
B 1—tan45°tan30°
f _y3+1
= 1—L 1 =2+/3
/3

(iv) cos 165° = cos(180°-15°)
= —cos 15°
= —cos(60° — 45°)

= —(c0s60° cos45° + sin60°

\Fsm45°)
1 3
(bRl
/3
= 22
{5
. .o 22
. —secl65° = 1+\/§
2/2 1-v3
T1H3 143
=ﬁ</§—1)

soemes | v [N
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TbHHSSML Db 4.8
tanA = m tanB erevfley,

sin(A+B)  m+1
sin(A—B) = m—1 o Bineys.

Siey
tanA = m tanB eT60T ASM(bSSBLILIL(b6TENS)
sinA _  sinB
cosA ~ McosB
sinAcosB
cosAsinB — ™

gl Led oMM slHsH0 elds &
elFlemiil LWIedTLhSS HTLD OLIMI6US)
sinAcosB+cosAsinB ~ m+1 .
sinAcosB — cosAsinB = m—1 &

sin(A+B)  m+1
sin(A—B) ~ m—1°

6T60T [FimIeuLILILL &).

\
oo~~~
. & L6D LoMMID SHLHSHSH6D

al&s & el

a_c . atb _ctd
F_anﬂm’ a—b c¢—d

4.2.2 oLk@ Gamevormhiserfleor
HifiCamevondd elégmiser
(Trigonometric ratios of
multiple angles)

sin2A, cos2A, tan2A, sin3A etc. gydlweor
LG Canevuriigerfle eNl&ShiseT S GLD.
SieUMHMI6E0T (LOMHEMIT(IHEMLO &6

(i) sin2A =sin(A+A)
=sinAcosA +cosAsin A
= 2sin A cos A.

(ii) cos2A = cos(A+A)
=cosAcosA—sinAsinA
= cos’A-sin’A

(iii) sin 3A =sin(2A+A)
= sin2A cos A + cos2A sin A
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= (2sinAcosA)cos A+ (1 —2sin*A)sin A
= 2sinAcos’A+sinA —2sin’ A

= 2sinA(1 —sin®A)+sin A —2sin’ A
3sinA- 4sin’A

@eleurmns [BITLD E1pé&&evoTL
wLMHIG Comeomsefler  gdlnmisemar
eunNH&&leoT@Emimd
1. (i) sin2A = 2sinA cosA

2tan A
1+tan’A

2. (i) cos2A = cos?A - sin?A

(ii) sin2A =

(ii) cos2A = 2cos?A-1
(iii) cos2A = 1- 2 sin’A

. _ 1—tan’A
(iv) cos2A = L+ tan? A
__2tanA
3. tan2A = | — tan’ A
4. sin3A = 3sinA —4sin’A
5. cos3A = 4cos’A—3cosA
_ 3
6. tan3A = 3tanA —tan’ A

1 —3tan’A

(i) cos’A = %(1 + cos2A) (o16b608))
_ 1+ cos2A
COSA == \/7 B —
(ii) sin®A = %(1 —C0s2A)  (siede0g)

sinA ==,/ 1-cos24 _CgszA

ThHHSSTL(H 4.9

sin 26
1+ cos2d

Sirey
sin20 _ 2sinfcosf _ sinf
1+ cos26 2cos*d cosf

= tan 0 ereor Hmyeys.

=tanf
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TbHHSSML (b 4.10

tan60° wlifemeor @ emL. Gamevorrhiderfleor
& HHTHMSLI LILIEOTLI(bSSH S SHMevors.

Siey

tan2A — M

1 —tan’A
A = 30° erevr UipHluiL HewL &L QLML

o_ _2tan30°
tan60” = 1 —tan%30°
L2
V3. /3 _ 2 3

ThSHHSSML (b 4.1
tanA = % HMID tanB = % erévflev,
C0S2A = sin4B erevr Fimi6Ys.
Siey
1—tan’A _ 1~ 41_9
COS2A = an_2 -
1+ tan A 1+ L

49
_ 48,49 _24 e
® =49 %50 ~ 25 (1)
@0Gungy, sin4B = 2sin2B cos2B
I 2tan B 1 —tan’B
1+tan’B "~ 1+ tan’B
ol ol
:—13X__?:_ e (2)
14- 14— 2
9 9

(1) whmib (2) SBbHS!,
c0s2A = sin4B ereor HewLSHHLOLNEDE.

TOSHHSHSMTLD 4.12

tanA = l;%flg eréofled, tan2A = tanB
6T60T [FlMI6) 5.
Siie B
)
1—cosB _ 2sin” 5
sinB i B B
sin5-cos 5
sinE
% = tang ... (1)
Cos >
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tanA = 1;%53 6T60T Q1BM(b&HSLILL(b6TETS).
) B .
.o tanA = tan>5 (1) —edr g
B
= A = 5
2A =B

.. tan2A = tanB

ThSHHSSTL (b 4.13

tana@ = % wHmib tan S = % ereufle,

(2a+p)= % 6TeoT [HMI6Ys.

Siey P
tan 2 + tan
2a + -
tan( A) 1 —tan2a-tanf3
1
2 X5
_ _2tana  _ 3_3
tan2a—1_tan2a I_L 4
9
3,1 25
n(a+g) - 4,7 =38
1=34x7 28
1 _ T
—l—tan4 @

:>2a+3:%

1. Sipsaetoreunmledr LSIILIBEn6TE SHTeo0Td:
(i) cosecl5e° (ii) sin(-105°) (iii) cot75°
2. &lpsa6tuTLeumnmleT LEILIGHE06TE HITeT0TE:
(i) sin76° cosl6° + cos76° sinl6°
(ii) sin% cos% + cos% sin%
(iii) cos70° cos10° - sin70° sin10°
(iv) cos?15° —sin? 15°
. 3 T . .
3. sinA=7, 0<A <75 wHoud
_—12 3r .
cosB = 3 > T<B< 5 eT6ufleD,
ELp&evurL eumHM6dT Lo SILIL|&emerd
&HITE00TS:
(i) cos(A+B)
(iii) tan(A-B)

(ii) sin(A-B)

soemes | » [N
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10.

11.

12.

13.

14.

15.

COSA = %, cosB = %; A wpmo B
SMIGsneomiser ereufled, A-B = %

6r60T [FlMI6) 5.

. 2tan80° = tan85° —tan 5° erevr [HlMI65.

1 -5 3
cota=5,secf=-—3F,n<a< 5

oppId 5 < 4 < 7 ereofléd,tan(a+ ) —ebr
wHlemus &nesors. Goeud (a + P)
eTEOTLIG) 6THS HMELLIGSHI U6 SiemLOW|LD ?
A+B = 45° erevfled, (1+tanA)(1+tanB) =2
ereor [Hmieys. @Feblpha tan 2217 —601
w&HllIemUs &IT600T&H

(i) sin(A+60°)+sin(A —60°) =sin A
(i) tan4A tan 3A tan A + tan 3A + tanA

—tan4A =0 eT60T [HI6YS.

. (i) tanf = 3 erenfled, tan30 —edr W HemU

SIT600TS.

(i) sin A = 13 ereufle, sin3A -ebr odlienu

SITE00T&.

sinA = % erevfled, cCos3A wHmb tan3A

-60T LFIISHEMETSH SHM6T0TS.

sin(B—C) | sin(C—A)  sin(A—B) 0
cosBcosC  cosCcosA ' cosAcosB —
6r60T [HlMI6) 5.

tanA — tan B = x wpmb
cotB—cotA =y emeofled
1

cot(A_B):%+—6rsurLfﬂg|a45>.
y
sin +sinf8 =a OO cosa +cosS=Db
2 2
ereufléd, cos(a—p3) = %awﬁm&s.
tan% —60T L FHILIYS SHMTE00TS.
1 . 1
tana =+, smpg=—,—,
7 B \/ﬁ
0<a< % LoHMD 0<6<%)

ereofled, @ + 28 = %, eTeuT M6y s.
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4.3 2 @O &SS IHhIS6T
(Transformation formulae)

BI6001(b 6UEMSIITET 2_(BLOTDM) &y SH T hI&6T
&8 eleuflsaLILL(beTeng).

4.3.1 OLUHSHEMED Fn L L 6D Si6DEDF)

S5 6UIq.EULOME LOMD MISHED
(Transformation of the products
into sum or difference)

sinAcosB+ cosAsinB = sin(A+B) (1)
sinA cosB —cosAsinB = sin(A —B) (2)
cosA cosB—sinAsinB = cos(A+B) (3)
cosA cosB+sinAsinB = cos(A—B) (4)

gloeoTunbae (1) wHmib (2) — snlL
HenL&H&LIOUMI6US,

2sin A cos B=sin(A + B)+sin(A — B)
(1) OB el (2) —2 WSS HewLsalIaOUnEUS)
2cosA sinB = sin(A + B) —sin(A — B)

(3) wHmID (4) SHEW FLOETUM(HEEWETS &L L
HewLSH&HLELM)|6US)

2cosA cosB = cos(A+ B)+ cos(A—B)
(4) Ol®HEI (3) —2 BYES HewLsaLOUNEUS)
2sinA sinB = cos(A —B) — cos(A + B)

@eueumm| HID SPSHSHETOTL & SSH I ThISemeL
euMISHEomid;

2sinA cosB = sin(A + B) +sin(A — B)

2c0sA sinB = sin(A + B) —sin(A — B)

2cosA cosB = cos(A+ B) + cos(A— B)

2sinAsinB = cos(A— B) —cos(A+ B)
Gogb

sin®A - sin’B = sin(A + B)sin(A — B)

cos’A —sin’B = cos(A + B) cos(A — B)
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4.3.2 ffICanevonifl& enryserleor
Sn L 6D Si6be0 g HLH15HH6me0
OLIHSH&E0MS LMD MISHED
(Transformation of sum or
difference into product)

2sin( S5 2 )eos( €52)
P)un(%52)
D)COS<C;D)

P)un(%52)

sinC + sinD

sinC - sinD 2cos< Cer

\9]

+
cosC + cosD = 2cos< ¢ 3

cosC - cosD =—2 sin< Cer

ThHHSSML Db 4.14
SPSHETITLOUNEDNS Fnl Led S0
&1015560 aulq.6efled 6T(R8I%

(i) 2sin26 cosf@ (ii) 2 cos 368 cos®

(iii) 2sin46 sin 20

(v) cos % cos %

(vii) 2cos13A sin15A

(iv) cos70 cos50

(vi) cos 98 sin 60

Siey

(i) 2sin26 cosf
= sin(20+0)+ sin(20—0)
= sin30 + sinf

(ii) 2cos36 cosf

cos(30 +0)+cos(30 —0)
= cos40 + cos20

(iii) 2 sin 48 sin 20
= cos(46 —20)—cos(40 +20)
= c0s20 — cos 60

(iv) cos76 cos50

%[cos(7(9 + 5(9) + COS(749 — 5(9)]

- %[cos 120 + cos20]
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(V) cos % cos %

e+ (%)

1f. 84, (=24
) COS 2 COS 2

= %[cos 4A + cos(—A)]

— %[cos 4A + cosA]

(vi) cos 96 sin 60
= 2{sin(90 +60) — sin (90 — 66)]

= %[sin(lSﬁ) —sin 36|

(vii) 2cos13A sin 15A
= sin(13A +15A) —sin(13A —15A)
=sin28A + sin2A
ThSHHSSML(H 4.15
Ao e gm0 e oo 3
sin 20" sin40" sin 80" = % 6r6uT [HlMI6) 5.
Sirey @
LHS = sin20°sin40° sin 80°
= sin 20° sin(60° — 20°)sin(60° + 20°)
= sin20°[sin?60° — sin*20°]
= sin 20°[% — sin’ 20°]
4 . 2A~n0
- sin 200[ 3 4i1n 20 ]
35in20° —4sin’20° _ sin3(20°)

4
_ sin60° _ \/5/2 _ V3
4

-4 8

ThSHHSSTL(H 4.16
§in20° sin40° sin 60° sin80° = 1=
6T60T [HM)I6) 5.
Siey
L.H.S = sin20° sin40° sin 60° sin 80°
=5sin 60° sin 20° sin (60" — 20°) sin (60° + 20°)

T3sin 20°(sin*60° — sin”20°)
sraess |+ [N
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in20°( —sin20°)

_ (@)(i)@ $in 20° — 45in20°)

X
(2]

) s
ThSHHSSML (b 4.17

cos’A + cos® (A +120°) +
cos?(A—120°) — % srear Hmeys.

Siey

cos’A + cos? (A +120°) + cos? (A —120°)
= cos’A + cos?’ (A +120°)+

(1—sin? (A — 120°))

[o1Bmeug) cos’A =1—sin’A]

= cos’A+ 1+ cos’(A+120°)

—sin® (A —120°)
= cos’A +1+cos[(A+120°) + (A — 120°)]
coS [(A +120°)—(A— 1200)]

[@1sneug) cos’A —sin’B=

cos(A +B) cos(A—B)]

= c0s%A +1 + cos2A c0s240°

= cos’A+1+(2cos*A—1)cos(180°+60°)

[o1Bmeug) cos2A = 2cos”A-1]

= cos’A+ 1+ (2cos’A—1)(—cos60°)
= cos’A+1+(2cos’A— 1)(—%)

— cos> a2l 23
= cos“A+1—cos A+2 =5

ThSHHSSTL (b 4.18

SlpsaetoiLeupennd HflGHmevor &
&ML S6rfl60T QILIH&HE6L 6119.6X16D LOMDI) 6T(1R 1.

(i) sin9A +sin7A  (ii) sin76 —sin46

(iii) cos8A + cos12A (iv) cos4a — cos8a
(vi) cos 75° + cos 45°

(v) cos20°— cos30°
(vii) cos 55° + sin 55°
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®

Sirey
(i) sin9A +sin7A

) <9A+7A> <9A—7A)
= 2sin > cos >

. {16A 2A
2 sin 5 Jcos|

2sin 8A cos A

(ii) sin 760 — sin 40

_ 2cos<76—54e> sin(7‘9;4‘9>

B 110\ . (360
= 2cos 5 )sin|
(iii) cos8A + cos12A

<8A+12A> <8A—12A>
= 2cos 5 Jeos|T 5

~ 20A —4A
= 2cos 5 Jcos{ >
= 2cos10A cos(—2A)
= 2cos10A cos2A

(iv) cos4a — cos8a

A <4a/+8a> <4a/—801>
= sin 2 n 2

si
_ . (12a\ . (4a
= 2sin o Jsin{ >

= 2sin6« sin2«

(V) cos20° — cos 30°

(207 430°) . (20°~30°
= sin 2 sin 2

. (50°) . (10°
—251n281n2

= 2sin25°sin5°
(vi) cos75°+ cos45°

75° +45° 75° —45°
2 cos L

_ 120° 30°
= 2cos 5 Jcos|

2c0s60° cos15°

11 10 UGLIL euessild; SessflgLd LommiLd LyeTefufiueh
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(vii) cos55°+sin55°
= c0s55°+ cos(90° —55°)
= c0s55° +cos35°

<55°+35°) <55°—35°>
= 2cos 3 coS )

1
= 2c0s45°cos10° = 2<\5> -cos 10°
= ﬁcos 10°

ThHHSSML(b 4.19

Gamevorusem A, B wommip C eredrLieot
6 8n L (bS OBLIT euiflemauiled 2_eitarmeor ereufled,

sinA —sinC
COtB = s C — cos A T HIDIS.

Siiey
sinA —sin C
cosC —cosA

) ( A— ) ( A+C )
~ 2sin ) cos )
N . (A+C A—C
2sin ) sin 3
< A+C >
Ccos 2 A+C
Sin 2
= cotB [A,B,C eredtuent 8l (b&HOSTLIT
. . A+C
auflemna eredTUSTED B = 7 ]

ThSHHSSML (b 4.20

sin 5x —2sin 3x + sinx
COS5x —cosx

= tanx ereor

Bnie)s.
Siey

sin 5x — 2sin 3x + sin x
COS5X —cosx

_ sin5x +sinx —2sin 3x
- coS5x —cosx

_ 2sin3x cos2x — 2sin 3x
COs$5x — cosx

_ 2sin3x(cos2x—1) _ 1—cos2x
—2sin3xsin2x  sin2x

2sin’x

= 2sinx cosx — anx
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ThHHSSTL(b 4.

21

sin105° + c0s105° —eor W FHlIeMLSH HTEOOTSH

Siiey

sin105° + cos105°

= sin(90°

+ 15°)+co0s105°

= c0s15° + cos105°

= c0s105° + cos15°

2¢co

(105 +15° ) (105 >

2cos<

120° 0°
2 COS 2

2c0s60° cos45° = %

ThHHSSML(H 4.22

(cosa +cos B) +(sina +sin B :4cosz<a_ﬂ>

ereor [FiMI6Y&.

Sy

cosa + cosf3
=2 cos(

sina +sin 8

= 25in<

2

Q;B)cos(a’;ﬁ)) ....(2)

(1)% + (2)?
(cosa +cos ) +(sina +sin B

= 4cos <

Peos(437)+

s (<5 o (#57)

_ 2( &
—4cos< 3

soemes | > [
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1.  Sereumd

66616UME0TEMDU|LD

wvwv.tnsch%olbooks.in

(O)ELEE

sine

Si6ven g cosine pAWEUNMIEOT S (hSH6D
3160608 HLISHSHED 61l 66D 6T(1DFI5:

(i) sin 4 sin 34
8 8

(ii) cos(60° +A)sin(120° +A)

(iii) cos 7A sin 24
3 3

(iv) cos 70 sin 30

2. Se0TEWBD 6Y6UEIEUTEOTEMDILD Sine LOMMID
cosine gySlwieunmledT EILIHSHSHEL cUl6led

T(RBI.
(i) sinA + sin2A

(ii) cos2A + cos4A

(iii) sin 68 — sin 20
(iv) cos20 — cos B

3. (i) cos20°cos40° cos80° =

co|—

® (ii) tan20° tan40° tan80° = /3

6T60T [FlMI6)&.

4.  Uettewmeueoteumemm [Flmieys :
(i) (cos@ —cos B +(sina —sin B

= 4sin® (#)

(ii) sin Asin(60° + A)sin(60° — A)

= % sin 3A

5. SetTeuHeL6TTEUDEDM FIMI6YS
(i) sin(A —B)sin C + sin(B— C)

sinA +sin(C—A)sinB=0
(ii) 2COS% cos%—i— cos%{
+ cos% =0

6. (i) C0S2A —cos3A

A
sin2A +sin3A _ ran7 Looio

(ii) cos7A + cos5A _
sin7A —sin5A
BImieys.
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cot A ereor

®

7. c0s20°cos40° cos 60° cos 80° = %

6r60T [HlMI6) 5.
8. UletTeumeueoTeuDemD LI (b S.
(i) cos20 + cos100 + cos 140’
(ii) sin50° —sin70° + sin 10’

9. cosA+cosB= % MM sin A + sin B = }1

1
) = 5 ereur [Eimieys.
10. sin(y+z—x), sin(z+x—y), sin(x+y-z),
6T60TLIENT o L (b&O\HMLIfled (A.P.) o _eitameor
ereufled, tan x , tan y oMHMILD tan z eredrLieoT
8 L (bSOSMLIfleD 2_6ien g 6T60T [HIMI6&.

ereufle, tan< A —2i_ B

11. cosecA+ secA = cosecB + secB erévflev,
A+B
cot T

4.4 Gmiorm) Sl CamevordlHs
gmiyser (Inverse Trigonometric
Functions)

4.4.1 Gwwrm Sifl GasnevondlH &
gmyser (Inverse Trigonometric
Functions)

) = tan A tan B ereor [fimie)s.

sin 'x, cos 'x,tan 'x, . . . Gumedrm
sietemeuser Gmiwmm il Gsmevord &
EMTL&ET 6T60TM)] SHEWLP&HSLILI(HE6OTM 60T

sinf=x, eer@eu 6O=sin'x.
Gmriorm) SHiflGasnevonslSle smiLserfleor gm0
(domain) wHmib ef&&&LD (range) Sydweumnsiedr
uliquied Bl OBMbeHBLILL (beTeng)

sin ' x [-1, 1] [_27T, g]
cos 'x [-1,1] [0, 7]
tan 'x R=(—00,) <_2—7T, %)

cosec 'x R-(-1,1) [%, % ,y#0
sec 'x R-(-1,1) [0, 7], y # %
cot 'x R 0, 7)

SiL L euemeoor 4.2
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4.4.2 Gwiworml Sifl GanevondlHs
nyserfledr LievorL e
(Properties of Inverse
Trigonometric Functions)

uevory (1)

(i) sin '(sinx)=x

(ii) cos '(cosx)=x
(iii) tan ' (tanx) = x
(iv) cot '(cot x) = x
(v) sec '(secx)=x

(vi) cosec ' (cosec x) = x

wvwv.tnsch%olbooks.in

uegor (5)

xy <16

(i) tan'(x)+tan '(y) = tan_1< xty )

(ii) tan”" (x) —tan”" () = tan‘1< ke )

Liegory (6)
sin” ' (x) +sin ! ()/)

=sin"" (xy/1—y* + y/1—x%)

ThSHHEHSTL(b 4.23

e (2) oAy ifféil@mmﬂm e
(i) sin_1<31C>= cosec” " (x) (i) sin '(1/2) (i) tan"' (—V/3)
(i) cos ! (%) = sec ' (x) Siey
(iii) tan_1<§c> = cot ! (x) ()sin (1/2) =y ereires
@® (iv) cosec(y)=sin" () @he —5 <y=%

(v) sec ! <91c> = cos ' (x)
)

Vs
() cot”(§)=tan”t =y %
. sin” ! (1/2) —60T (LGH60TEmLD LoGILIL] %
Uevory (3) e
0t B _ )
(i) sin ! (— x) =—sin ! (X) 11) tan Y ereoidh

(ii) cos '(—x) =1 —cos ' (x)
(iii) tan '(—x)=—tan '(x)
(iv) cot '(—x) =—cot '(x)

(v) sec '(—x)=m —sec '(x)

nG —% <y< %
cotany=-43 = tan<—§>
T
=y= 3
tan ! (—\/g) — 60T (GH60TemLD oL —%

ThSHHSSML(H 4.24

(vi) cosec '(—x) =—cosec ' (x) SesTeurseueTaLH DN HINbE :
uetory (4) (i) cos(sin_1%> (ii) tan(cos_1 187>

(i) sin '(x)+cos '(x) = % Sirey

(i) tan"' () +cot '(x) =T () (sin? ) = 0 e ... ()

(iii) sec '(x)+ cosec ' (x) = % sinf = %

coemes | > [
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cos§ = V1=sin’d 8lounips, COS_I(%>+tan‘l<%)
25
- \/% = tan_l<%>+tan 1(%)
12
=13 . (2) ~ tan—l( %+% )
= 3 3
(1) wpmio (2) Ombal, =3 X35
Lo —1( 27
" cos<sm 1153) =cosf = % — tan 1<T>
(ii) <cos 1i) 0 ereiia ThHHEHSML (b 4.26
. T (1
cosh = % HNbs : tan[z—tan 1<§>]
sinf = y1—cos*0 Sirey
\/W tanl(%) = 0 aena
=/ 17289
15 ereor@eu tand = §
=17 . (2)
T
(1) wbpid (2) Sevbs, - tan| T —tan” ()| = tan( ~0)
tan(cos_1 %) =tanf = % _ tan —tan0®
15 ~ 1+tan¥tanf
_ a7 15
-8 8 I_L
17 _ 8 _Z
® ThHH ST b 4.25 T 1+t -9 ®
Bimieys: ThSHHSSTL(b 4.27
_ _ _ .. - —1 - +1
(i) tan 1<;>+tan 1<113>=tan 1(3) Si&s : tan 1<§_2)+tan 1(2664_2):%
(i) cos ' <i) +tan " <i> =tan ' <2—7> Sirey:
5 5 11 , o
] tan' (2 +tan (£
Siiey x—2 x+2
. (1 (1 x=1 4 x+l )
(i) tan <7>+tan <1 ) Ctan |22 =tan_1<2x_3 4)
L_i_L _<x*2)(x+2)
= tanf1 z € — L
7 N\ 13 - - _ +
2 (7)(5) tan1<§_é>+tanl<§+%>=% eTenT
-1(20
- <90 > QBM(b&SSLILIL (bETTE).
_ <2
= tan 9 ' tan1<2x2_4> o
’ -3 4
(ii) cos_1< ) 0 erevns. ,
=t S tan =1
aTeuT e, C089:%=> sin@Z% -3 4
(3 2x*—4 =-3
.'.tant9:Z=> 0 = tan (Z) 22 120
. cos ' (%) = tan <—> IV o
J2
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ThSHFISBHTL(H 4.28

st s (3 (3
Sirey
sin”' (x) +sin "' (y)

N

a3 )

=sin" [ \/: + F]

sin”! [}5\/5 + %\/g]

sin” ! <\/§ +94\/§ )

ThHHSSML(H 4.29
S1&56:
tan '(x+2)+tan ' (2—x) = tan* <§>

Siey
+2)+(2 .
wn | )= e (3)
- 4 -1
= tan (1_(4_x2)>=tan <%>
= 2x2-6=12
= x*=9
X=+3

TbSHHSSTL (b 4.30
tan(x + y) = 42 wpHmip x = tan~!(2)
eTeufled, y —60T LoFHILIEMLIS SHIT6T0TS.
Sirey
tan(x+y) =42
x +y = tan"1(42)
tan~1(2)+y = tan"1(42)

y = tan"1(42) - tan~1(2)

B 42-2
=tan”' |1 (42 % 2)

04_11th_BM-STAT_Ch-4-TM.indd 97
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10.

S
T

)
|

= tan ! <

\1‘°° oo‘

y= tan_l[l

——

Q) uiphaa

L9607 62(TH 6 60T EUMMNEOT (LOGH6E0TEMLO
L SILIL|&HmeNTd &HITE00TS.

(i) gnfl(—%g) (i) tan"' (1)

7

(iii) cosec ' (2) (iv) sec ' (—v/2)
BIieys:

(i) 2tan '(x)=sin" < 1 ixxz >

o (§)- ()5

tan ' <%> + tan <%> =tan ' <%>

eréot [HimI6Y&.

&ids: tan '2x+tan 3x = %
S1&He:
tan '(x+1)+tan ' (x—1)=tan" (%)
3
dNba : (i) cos[tan (Z)]
(ii) sm[ 5 cos - <%>]

cos(sin™ (£)+ sin” (12)) -smosi

BHTE00TS.

—-1(m)\ -1([m—_n\__ T
tan <n> tan <m+n>_4

er6oT [HiMI6Y&.

. ﬂ(_i)_ . 71<_i>_ -1 84
Sin 5 Sin 17 — COS 85

61601 [FlMI6Y&.
-1]_cosx T 3T
tan [l—sinx]’ 2 SXxX<7

6T60TLIGEMEDT eTeIfIL 6u1q 66D eXlevrfléaeLD.

HCHmever i)

13-12-2022 11:30:36 ‘ ‘



wvwv.tnsch%olbooks.in

= . sinl5° cos15° -er AL
m LlHd 4.5 8. sinl5° cos15° -eor LY K
? siflumeor eflemLemwd (c) 73 (d) %
CaiheadbsHal oT(&IS
x 2Ip20SS! Tl 9. secA sin(270° + A) —eor HY
1. Ky —601 G&mevor LI E! AL (a) -1 (b) cos?A
(a) 20°60’ )
(b) 22°30 (c) sec’A (d) 1
(c) 22°60' 10. sinA + cosA =1 ereofled, sin2A =
(d) 20°30 (a) 1 (b) 2
2. 37°30' —ebr GriquietT Siemey (©) 0 (d) 3
ST b) 3L
(@) 24 (b) 24 11. cos245° — §in245° -6t Wiy
© % @ 5 @2 ob
3. tanf = \E LoHMID ﬁ(gggmanm@glu.‘ﬂm (c) 0 (d) \%
a@wé’zﬂ’@ reed, cos 6”_“’15] - 12. 1-2 sin%45° —er Ay
@ e ®) (a) 1 (b) %
(© 1 (d) 0
® V5 /5 1 ®
(c) \/* (d) \/*
6 6 13. 4c0s340° —3c0s40° —edr HIILY
4. sin 15°-6b7 &Y /3 1
Ny b) - =
(@) L3H1 (o) 2! N . " )
22 242 (c) 5 (d) 2
/3 V3 2tan 30°
() ﬁ (d) W) 14. 1+ tan?30° —60T &I
5. sin(—420°) -ebr &y (a) % (b) %
3
) 2 0~ © %5 @ V3
(c) % (d) _Tl 15. sin A= % ereufléd, 4cos’ A —3cosA =
6. cos(—480°) -edr &I (a)l (b) 0
/3 /3
(a) V3 (b) =5 (0 2 (d) L
‘ V2
(© 3 (&) S5 ;
2 2 16 3tan10° —tan’10° b AL
, , , © 1-3tan’10° H
7. sin28° cosl7° + c0s28° sinl7° -eor 1 1
&Iy (a) ﬁ (b) 3
1 -1 J/3 1
(a) N )1 (o) 72 (d) 0 () 5= (d) 72
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17.

18.

19.

20.

21.

22.

23.

2
cosec ' (ﬁ) -60T LI

(a) 7§ b 5
Ok d) %
sec”! 3 +cosec 5 =

(a) 5 b) 5
(o) m (d) -7

a, B8 eredtuent 0 HmId % 6T60TD

BemLeeuefluied 2_ererg), Goaid
12 . .

cos(a+pB) = 13 LODID

sin(@ —pB) = % eTeofléd sin 2a =

(a) 12 (b) 0

(c) 22 (d) &

tanA = % womib tanB = % eréufley,

tan(2A + B) —edr gl
(a) 1 (b) 2 (c)3 (d) 4

T .
tan(z - X> &H& FLOLOME0TE).

1 +tanx>
(@) \T—tanx

(c) 1 —tanx

(b) <1+tanx
(d) 1+tanx

sin<cos1 %) —60T L&Y

(a) 2 (b) 3
(o) & (d) 3
cosec(—i5%) ~T 0B

(a) _T; (b) ﬁ
(c) V2 (d) —v2

‘ ‘ 04_11th_BM-STAT_Ch-4-TM.indd 99
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24. psec50° =tan50° erevfled, p —eor LOFILILY

(a) cos50° (b) sin50°

(c) tan50° (d) sec50°
cosx \ s . o e .
25. (cosecx) \/1 sin x\/l COS" X HGHF

FLOLDITE0T &)

(a) cos’x —sin’x

(c)1 (d)o

10.

BT 56001 E S 6iT

Himieys :
cos4x + cos3x + cos2x _ t3
sindx + sin3x +sin2x _ <0t2%

Bmieys: /'3 cosec20° — sec20° =4
Bimieys: cot 4x(sin 5x + sin 3x)
= cot x(sin 5x — sin 3x)

tanx=%, 7T<x<377r er6ufle,

sin% LoHMILD cos% ShEweummledr
LS HEmETS SHT6o0T.
2sin23T”+2cosz%+4sec23Tﬂ =10
6T60T [FlMI6Y .

UGS : (i) sin75°  (ii) tan15°
sinA = %, sinB = % ereuflev,

sin(A + B) —ebr o&lllemUs SHT600TS.
@&, A, B &nImiGamevorhiser.

cos ! <%> + sin~! (%) =sin ! <%>

6T60T [FlMI6Y .

cos(a+ )= % LHMID

sin(a—pf)= % @k a + 3 whmnib
a— f &nIhiGsnehiger) erefled,
tan2a wm& &Hnevors.

—1{cosx—sinx
ta <cosx+sinx>’0<x<7{
ETEOTLISH6MEDT 6rarfll 6)1q.6)l6D 6T(0 8IS .

soemes | » [N

(b) sin®x — cos’x
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Q5N G LILemT

6 UL SHl6dT D 1, exlebedledt Berid /,
emWSHID SMhiGHE G CsHmevord 0
Gquiedt erevfled [ =16

sin®x+ cos’x = 1

tan’x + 1 = sec’x

cot’x + 1= cosec’x

sin(a + B) = sin a« cos p + cos a sin f
sin(a — B) = sin @ cos 3 - cos « sin f3
cos(a + 8) = cos a cos 3 - sin a sin f3
cos(a—B)=cosa - cosB +sina sin B

tana +tan S
l—tana tan
tan@ —tan 8
l1+tana tan 8

tan(a + )=

tan(a — )=

sin2@ = 2sin & cos Q.

cos2a = cos’a —sin’a

=1-—2sina =2cos’a—1

wvwv.tnsch%olbooks.in

—
® —
: —
® (an2g=—20C_ tan(zx « ——
I —tan"a
® sin3e =3sina —4sin’a
® Cos3a=4cos’a—3cosa
3tana —tan’ @
°® =
tan 3o 1—3tan’a
x+ xX—
® sinx+siny =2sin zycos 2)’
x+ xX—
® sinx—siny=2cos zysin 5
x+ xX—
® cosx+tcosy=2cos—5" cos 2)/
x+ x—
® cosx—cosy=—2sin—5" sin 2)/
® sinxcosy= %[sin(x +y)+sin(x—y)]
® cosxsiny= %[sin(x +y)—sin(x—y)]
® cosxcosy= %[cos(x +y)+ cos(x—y)]
® sinxsiny= %[cos(x —y)—cos(x+y)]

sene& aenmaer (GLOSSARY)

2 (HLTHM)| FodbS)TBIs 6T

STV LIGHDH6T

Fn L6V LoMMILD SLflGHeV aildls Fiolb

Fnl'_(D& G TewTmigheT

Q& TesvTLD

SHGasTewTLOF] (LpmH D T (HEWLOFH6IT
FHGaTewTLOF) 6% Biss6iT

Slewewtds G TewTBI%H 6T

@piTm Friy

LITend 9(6Temel

LoL_BIF G TewvTBIss6iT

Griquiett 66y | QY ewTIIeT j6Tey

aflvallsT ain
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Transformation formulae

Quadrants

Componendo and dividendo.

Compound angles

Angle

Trignometric identities

Trignometric Ratios

Allied angles

Inverse function

Degree measure

Multiple angles

Radian measure

Length of the arc.
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INVERSE TRIGONOMETRIC FUNCTIONS

Dsrousine  (stonCosta  [(stonTan"z

Sin~1(—0.72) =2.38 (-1 < x < 1)
Cos 1(0.96) =1.28 (-1 <z <1)

Tan '(1.84) =1.07 (—4 <z < 4)

IR RE R

“Inverse Trigonometric Functions” &&neor LuetoflG@memen eT(bS&lIé E\SMeTeTEYLD.

“Inverse Trigonometric Functions” &asmenr Levoflggnefled LU L&ssD 2 6Tem Coieyll
UL sefled CoHemeuwnesr GrIwmHM) HfCHTETTE FNILHEWET 66UEEUTETDNSHE C1FT(H&HE
euUeDILL H&l60 Smevoreond. Gepld smiyserfledr euemILL SHHleor Boed 2 _aitem LeTerflulemeot
BaEISHS X LOHMID ¥ SN&&SeTfeD LI SHemeTs H6v0T(h LaTMILIEY Q\FLIS.

< GeaGebra >
I 11th BUSINESS MATHS

SCERT, TAMIL NADU, Mar 17, 2018

11th BUSINESS MATHS

1. Simultaneous Equations

2. COMBINATION-EXERCISE

This work book i for Tamil Nadu State Board Students to enhance their leaming.
3. Locus-Parabola

4, Inverse Trigonometric Functions

5. 3PASCAL'S TRIANGLE

6. Types of functions
7. Elementary Differentiation

1. Simultaneous Equations 2. COMBINATION-EXERCISE
- | = ‘
\In

6. Types of functions 7. Elementary Differentiation

5. 3.PASCAL'S TRIANGLE

5m/3
INVERSE TRIGONOMETRIC FUNCTIONS =
L— a3

Sin'(—0.72) =2.38 (-1 <z < 1)

6 55 5 45 4 35 3 25 2 15 1 05 0
mi6
mi3

2
Click on the respective boxes to show the graph. 2n /3
Move the point on the function to see the respective values sul6

QFWIEOUMLIgM&MeoT 2_T6dl :

https://ggbm.at/qKj9gSTG (or) scan the QR Code
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2 T
© &OMed GHM&&h&HeT

8hg HHwmusens
LI $31960TL L60T6U(HLD
UML& &(HS &I 6mel
LomesoTeuT &6 LI &)l
esmeTen SuwieiD

®  GTebemED LOMHMILD
eBMLIFHA DM HHBSSID

® TSN FySSITLD
LOHMID ASTLTES sniLserfleor
6U6DTULIEDM &H6IT

® auemsUibhsefler sigliuenL &
HBSSI

® (psHeTemwS CHMiumch
Q& METemHUNEIT CLHEOLD 6UEMSHUT(h
STEVILD (LM

® anyseflen euemauihaener dled
CmIw gsdlnmisearfler eufluing
&TE00)IS60 LDHMILD NG 60T LILIGDTLIT(h

® o uwi euflens euemaui ST
(tpemm

&i1. 288 Buy L L edr
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®

6UEMS [F|600T &600f1 HLD

G.W. éSlienfl 60
MWD
H600THH (bEUSMHMTH LILLIEOTLI(h &SLILI(HLD
SnlpMhIBE) D& B  FAflu &6

GTEOTLIGHE0T  GLIMIHETEmOHS G0HHEOT UM HEmS
[HIEOOTH6ET0{IHD Sp&LD. GLOAYID, H6T0TSHE(HhHED
6T60T EUMTSH6MS 0SHHE0T 6UMT HewSHUNOIHHSI
aUHENSSILLL STGSD.  [HI6T0TSH600{SHEL00TLIS)
LOMMM Mfal &(ETH L 60T OBITLITL|6ML LI &
(WSHEOTEmLOWITeoT  SHevoflgaiwed  SHeImEGLD.
eUEmSHUILEOl60T  HHSHIHEUTHHD  ETEOTLIS)
meooTHeoolls  Smleflwedledr  SnqLliLenL&
SHENWINGLD. [HI6T0TSH600FHID 6TEOTLIS SH60f1HS
wrfleowt  QUTMISS  FMIHS  mluded
amUGbID LMHMSHET 6lHHmS SHEOUSHHIL &
Snlqll 6@ (WSHHWIOMNET UGS WNGSLD. &
oes BuplLer (1642 - 1727 Qum.gy.) WwOHMID
egeflufledr &eollaBGoems G.W. ebliefll e
(1646 - 1716 eun.sy.) pHw SHeuHLD
seflggeflung wOHMID anssmy @G
CrosdHle) BUUTLHMSHS &H6evoblilg S5
GLDLbSH S OTMT HEIT.

8y 5HWLMSEHE HID FMILS6T
LOMID SIS  EUEDTLILIBISET,  ETEDEWED,
aUemBUILED LOHMID EUEDBUILED 2 _FHHl &6
S FweunenmLl unHr SinfGeurid.
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5.1 &MIY&6T HMID Sig e
euemULrai&er (Functions and
their graphs)

&leo g liLemL &5 S SIS S6IT

5.1.1 sierey (Quantity)

Sl L6, SHIHHED, CILHSSHED LOHMID
auGHHeL  Gumedtm  SiuqliuemL  &Hevofls
QFWIEO(PEMM&EET  61BMeTOT(h  LIWEITLI(bSSHEH
Fnlqlll HEMEVTSHG|LD SH6IT6Y 6TEOTLILI(HLD.

5.1.2 1ompfledl (Constant)

QM SiaTe), SHeusEbaaler Gurg
eGT WIHlemL 5586 mEUSHHIH ST
BmHsmed SieueuaTenel LMMIED! 6Te0TLILI(HLD.

aiqliuemLuied rrfledl  SieTemEUSHEIT
B8 euemaLILHLD.

(i) wenwwner wIMENS6T: (L(QemLOWITET
npledl&eT  eTeTLI&  eTHEIEUN(H  &600flS
gpiiefledr GUTEID SiBeoIeML I LOFHILIL|S6T
LMOMO SHSESD. iFTeus, Semeuser
eI (10 &ILD 151 600 6D LLI IT 60T 600 61 .
2_SMI6evoTonS: 3, \/5 T, ..

(i) peorevllFems  MMedlEen:  HeoTevllFema
LAMIE0I&BET TEOTLIS 6(H &H6T0TEHS (hSedled
W(ReuSHIOTS GT FllemLLl UDBIHSHGLD.
peorned  GeueBeoum  STeysemert
eumeusSH & 616u 61 G 6u My &l Lo m 60T
HLULSHEMT EUPTRIGHEDMD. GedTeuflFend
onrfledl&er a, b, ¢, ... GUTETD 6T(10 & FHISHE&HETTED
GSDISBBLILIbLD.

2 _SNIevuron&: y = mx + 4, eredrm

FLOEOTUMLIQED M eTeTUs HeoTeullFems

Lomrledwim@&Lb.

5.1.3 mnfl (Variable)

& &ULELL seusSliger Guns)
(eTh® 60T UG  C&HMETOTL S5
SmWWHMBHT)  GleuerBeummeot LS| 606
OUD&HERIGUl QUH SieTeUNeoTH MMl SPSLD.
LMH&HET QOUT&HIEUTS X, ), Z 6T60ID  Sphdlen
(RS HISHETTED GSMISSHLILIBEMD .
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2 _SITI600TLOMS: £+% = 1 eredrm
a

CriGem (b &ETUMLIQEL x LOMID Y
SFWemey MHI&6T. T6160Teufled SHeWEUSET
m CriGsesmliged mewmD Ustefluler sigs:
C\5IT60) 60 & &I Tl & 60I6IT B eooruSE D &)
@hi® a wOHMID b eredTLENT, iF&HEHSHeT60T
QU (b &I60T(b WHILISHET Sp@SLD. SieMEUSH6IT
5 60T60f 1560 FUITE0T6M 6.

wrsefleor b euemnssHarT:

(i) empmr wwMYl: @ il eTedTLZ
8 60T 601 & 60> & LI IT 60T S & emerLl
eupMlmpé& Gurg Sibwmml smam W)
6T6OTLILI(HLD.

(ii) Mg Ml @ wrm wHemms wrmlulleor

wHiysemers &MihHs msen Gung
SAboMm FMIHS oM ereoTliL(bLD.

2 _gnrenons: y = 5x> — 2x + 3 eredim
FLOEOTUIMLIG 6D X 6T60TLIZ) &M LomnSl, y eTedTug)
&MibHs Lonml LHMID 3 eredrLig) mpledl
5.1.4 @emLeeuaflaer (Intervals)

GILDLLIGILLIGDOT & 6M6T, 6111 61 &600f15H & H6d
& eTevoTGaMLIq60r g 2 6o LeTarflsenma
&Ll Gasmm, eww@asnp (real line)
ETEOTMEMLPESLILI(HLD.

A B

—00 a b 00

A
Y

uLLb. 5.1
R erédtim @MU 6wliewietorserflet
QNG P S10E0G) OLOILIEBHTL LG 6160TE GMIESHGLD.
QW 6WLSECHTLIET 2 L &600TLDTeoT &)
BemL66uell  ereuTliLbD. @& GEODHSSHI
Breoory GTeOUTHEHSHS ~ emL GuiweTer
SIEMEVTH G| ELOILIGILIETOTSHEMETLLD QILDHMIHSELD.

(i) Hohs QemLaeuafl (Open interval)

{x :a < x < b} eTédIm SHevOID HMHG
BemLeeuaflun@d. @Femerr (a, b) ereord
SMHSHEOMID.

QUG [5GUTHGSSTIHLD

-~ I
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A
QN >
SN &

Y

uLID. 5.2
Bhs BewLeeuafluiled, a wOMID b
SHEL 6T6D6MEDLI Li6TeIfl&H6T 2_6TerLrhISTS).

2 _gMIeourdHnS, (4, 7) eT6é0in HmbHs
BewL66uafluied, 4 -0 wHMID 7 -b BbHs
BenL6eueflulledr 2 mILIL&H6eT Si6D6D. S 60TM6d
4.001 - LHMID 6.99 -1 Bbs SemL tleuarflufler
2 _MIN&6T Sp&LD.

(ii) ewiaw QemLaeuafl (Closed interval)

{x : a < x < b} eTedTH &6VUND EIGLLI
BemLeeuaflwm@L.

Bsement [a, b] eTeoTdH GSMI&HSHEOMID.

A B

— [ ] ~
[ 1
—00 a b e 0]
uLLb. 5.3
@bs @enLeeuafluied, a wHMID b
S FILI 6TEDEMEOLI L6 @D 2 _6T6IL Ml @LD.

2 _snreiHSn®, [4, 7] eredim  apiquw
BewL6uafluied, 4 -b wWHMD 7 -b BHS
BenLe6uerflulledr 2 miLiL&emm@SLD.

Goaud urdl cpquw, urd  Hobs
BenLe6uaflaemart uprl B kG GSuILIL
GeuevoTiq UL|6ETETS).

(a, b]={x:a < x < b} eredrug L LMD
s SemLe6uerf] 6T60T SeWPSHSLILIbI D&

[a, b)= {x: a < x < b} eTédTLIE 6UEOLIYDLD
Hohs SemLe6uerfl 6T60T SHeWMPSHSLILIGID ).

fone siementHg)| Hlemevaeflaud b —a = h
aetug BDemLeeuaflufedr Hemb  ereor
SIMP&SSLILIGID &)

5.1.5 @@ Uyerefluledr Sievoremlowisid
(Neighbourhood of a point)

@’ ereotLg aCGHETID QB EWDUWIGILIETOT
wLOHMID € > 0 eTedTUS QB W& WHE A
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GUOWIOWIETOT  6T60T  6T(hSHFHSHESTETGeurLD.
(a—¢g,a+c¢)ereon Fmhs emL6\6uerf], Lsierf]
@’ UN60T E—SI6TTTEMLOISLD 6T60T HEMLPESHLILI(HLD.
8semert N c 6r60Tm GO LMD GSM&HSHE0MLD.

9 _SMI600ILON S,
1. 1) [ 19 21
NS%:(S 4,5+4>:{x.4 <x< 4}

_ (2—L 2+L> :{x:%<x<1—5}

N, 74Ty 7

1
7
5.1.6 &y (Function)

X 1omHMILD Y 6T60TLIE0T GILDLLI 6T6T0T&6M6M &
6\&MevoTL. ST 600T(H 6l6eUM MMM & 600TIRISHEIT 6T 60T 5.
X 60 2 6T QeUQEUNT(H 2 MILIEMLILD Y —6d
2_eimem GreWINH 2 ML 60T oL (bLD SHTLITL]
LbSEID f et efldlwimeor g &sevord X 6S\@mbH e
Y &sneor iy Sp&o. @gemert f: X — Y
6T60T 6T(LRSEDITLD.

&600TdD X —eme0T, &ML f —60T &ML
GTEOTMID, &H6TOTLD Y —6WedT f —60T FHI6eME0uTE
SMiUGLD  eredmid  smmiGeumd.  GLogyid,
f(X) = {f(x) / x € X} erediugy f -eor efigasmd
eTeuTLILI(bLD. 8@ f(X) C Y erettLg 61g6fley.

x @ed1 &MY eTedTUg QumgeuTs f(x),
aTeoTn SHUILLTEd GSMISSLILGADE.
4
)
apfuon?
1734 - 1735 241 o ev01Iq.60 601GWIMEDTMITL
SHILIEDITITED (LPSHEDT (LPFHEdIeD &FMTLI60T
GSOUILIS y = f (x) LWEdTL(bSSILLL &),

5.1.7 &njy&efledr euemaLILIN(G
(Classification of functions)

EMTL&6m6T E(HEUEMSLILI(bSHSHE0MLD SH6m6Y,
(i) umnasenfllss sniy (Algebric function)

BITE0T& g LILIemL HE0OTHSEL_(b
65Wedl&HeT, MafledlseT WLOHMID x  6TE0TM
mrluied aleuelGeum) Sithd &S enaTd Q& T600T(h

SO BTG Quin&6olleHd FMTLUTSLD.
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2 _gngewnond : y = 3x*— x° + 5x2 - 7,
2x°+7x—3 \/2—
= ——— = + —
Y= e YTV T
S Flwieor SuIN&evofld FTTLSET S SLD.

(a) y = 3x*~ x> + 5x*— 7 eredim &niy

LebeMILIL|& Gamemeu (16060 &)
&SP MILP(LREV6UETIT SMTTL] S SLD

2x° +7x-3 .
(b)y=—F——7F—— pe018 Qb N&BnI&
X +x"+1

FMTUM&SLD.

()  y=v3x"+6x-1 pTH QWG

NS PDTE FMIL HHSLD.

(ii) eflepflw &miy (Transcendental function)
Bumsemflslomm sniumers eepdlw
&ML 6TeoTLILI(hLD.
&_snrewoions: sin x, sin_ ' x, e, log, x
Sy Flwieot el FMTLEET ShGLD.

(a) sinx, tan2x, .. Gumedim &MIYH6T
FHiflGamevondld FMILSH6T 6TeoTLILI(HLD.

(b) sin~! x, cos™ x, ... Gumedrm EMTL&ET
Gmiomm) SiflGamevord FMIYSH6T
6TeoTLILI(bLD

(c) e, 2%, x*, ... Gumedrm EMTYSHET SihdH&S&
&MITL &6 6T60TLILI(HLD.

(d) log, x, log, (sin x), ... GuUmeTD FNTLS6I
LOLEEMSE SFMILSHET 6T60TLILI(HLD.

5.1.8 @rulewLé emjysen HMID
enenn& Fmiyser (Even and
odd functions)

fl=x) = f(x) erevfled, f(x) oyevrH
@rlenL& FMIL 6T60TM)] SIeMLPSSLILI(LD

f(—x) = — f(x) erevfled f(x) Spev18
QDEDME EMIL| 6T60TM)] HEWPSHSLILIHLD.

2 _gngewru&er: f(x) = x°

f(x) =cos x

6Te0TLIE0T @I 6mL& FMTLSHETTELD.

LOMHMILD

f(x) = x> oHmUD f(x) = sin x eTedTLIEOT
QMHEMME FMILISEMTELD
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flx) = x° + 5 eretiug) @rlemLé smiyD
Si6D6D, BMEMMESTITLILD SI6DED.

5.1.9 @eueflLp LHMID 2L Lih FTTLSET

(Explicit and implicit functions)

& &nifed &Mihg wrPlwners e

&non nMl&semend 6\&Meoorh eeuefliLemLIwIne

6)19 6U6MLOSHSBLILIL L (HHSHT6D, SiFFMIL eeueflubs
&MY eT60TLILI(HLD.

2 gnyewron®: y = x2

+ 3 wHmID
y =X+ e~ eTedTLeuT x-6D SeWHG GeusrlLiLich
SMTLSH6T ShSLD.

X LDOMID y eredtm mml&er, f(x,y) = 0
aTeorn FMILle AFHTLITL LUbSSLILLDb 6THS b
wmiyb GrflemLwinsg WapeTer M&H6TTed
AU EUEMSHSLILILMDED  @HHHTed, &Iy
o L L &MY eTeorLiL(blD

2 _gngeoorond®: x> + y>—xy = 0 eredTug
2 L &MY Sh@SLD.

5.1.10 onmledl& miy (Constant function)

k eTedTLISI € [FlEWEDIIMTEDT GIOLI 6T6TOT
eTevfled SieweUTHEH X € R &BW, flx) = k
6T60T  GUEMTWIMISSLILLLITED — NFSFTTLITEOTSH
LOMMIEOIESMTL| 6T60T HEWMLPSHSLILI(HLD.

2_gnevorons: y = 3, f(x) = -5 eredruieoT
Lommedl§ EMTLSET ShSLD.

14
N
uwn?
y = f(x) er60Tm LoMTE0\ SMTLIEOT GuEMITLILLD
X—56:5& QemevonLinent GHISBHM(h S &L

5.1.11 &wenfl smiy (Identity function)

QM &MIled  SiIBETT  QENEEIT(H
QUILIOWIETOTEDID 1B  GILOIIGILIETT )L 60T
QBMLIL O&SMeToTIq(BHSTEL NG FloeoflFSMIL
aeor@umd. @& [ et  GMuSLLmed
GSU&SSLULGID &I

QUG [5GUTHGSSTIHLD
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3iFneugl, JeweuTH&E X € R && f(x)=x,
GTEDIONM)| EUEDTWMISHSLILIGET f-g &loevfl&
&y ereor@umiD.
2 gngevoron&:  A={1, 2, 3} OmID
f: A - A @& eauflewsl UbSSULLL
Cgmasafleor sevord {(1, 1), (2, 2), (3, 3)} e
&loevflF FMIL S G LD.
4
-
agfuon?
eiewIetoTS6efletT smeoT Foeofld FmiLiledt
euedTLILIL LOM60T I, S Sluledr euLplE Q1F6LEILD
& CrICaM®b SHGD. B& x-H58l60T
Wema HemawLer 45° BoHnevordHemd
THLIGSEID.

5.1.12 wL®& &y (Modulus function)

flx) = |x| @rud,
x| = x ,x=0 sr6iTm)
—x ,x <0

EUEMTWIMISHLILIGET, f(X) SHeOTS DL (bFSTTL
6TEUTLILI(bLD. SFHEWE0T 6T6U0TEU0TEN6EmEUF FIL]
ETEOTMILD SHEWLPESHEDILD.

5| =5, |-5| = -(-5) =5

GopsHiiy @g;s.in &r.r;'ruasLb R LD]I'):QJL.D
6figgad [0, ) SSLD.

5.1.13 @& gmy (Signum function)

[x |
f(x):{T,-XGéO
0.,x=0

6T60T EUEMTWMISHSLILGET f(x) SpheoTdH SM&
&MTL 6T60TLILI(HLD.

. . @5601 SMILSLD R LOHMILD
G |
el s (1,0, 1} sy
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5.1.14 ug& miy (Step function)

(i) BUewEd Wwpdser &miy (Greatest
integer function)

& ewewetor x S5 x —& il
BlemsluLng WU 6l (e  erevor
wHlemull UMD &Miy, WO W(Rsseer
gniy ereorliLpb&mg. Sgemeot x| ereor
&MILGuMLD.

signeug f : R — R eretim &miy

flx) = | x| ereor eUEMTIMISSLILIbLOMuleoT
18| BUIOLH (P(Q&H&ET &ML eTeuTLiLi(hLD.

[2.5]=2, |-2.1]=-3,
lo.741=0, [-0.3]=-1,l4]=4.

(ii) B&AM e smiy (Least integer
function)

6@ Gwiewesor x @L 58 x —& efL
GemDWNS &AM Aol (R eresor odlliemLLl
eumib &y, WBEAM (Wp(R&se &y
eTeoTLILbEM Gl E&6m 60T [ x| ereor @MIIGUMID.

signeug f:R— R eedtm &miy
flx) = [ x| ereor UM WLIMISSLILIGLOTUT 6T g
&AM (P(&H&ET &ML eTEUTLILI(hLD.

[4.7]1=5,[-7.2]=-7,
[5]=5,[0.75]=1.

B&aniledr FMTLSLD
R wpmib efi§ssd Z
[ p&sarfleTr &e600TD] S GLD.

5.1.15 ellélswmissmiy (Rational
function)

oy f0) syemes /() = 207 g # 0

6T60T  GUEMTIIMIGHSHLILLLITED SIHEMEDT (D

eXl&g(LPMI&F SMITL] 6T60TEDITLD.
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2_SHNIEONONS:  f(x) =

Qb efldapm) FILY SHSL.

5.1.16 ueoIMILILS Comemeus Fmiy
(Polynomial function)

fx)=ayx"+a,x" ' +a,x" P+ .. +a,
eTeor  euemTWIMIITET f-&2 Q@b n-LIgueTer
ueoeMILLs  Camemeus ML 6T60TEONLD.
8nG Agy Ap> Qg5 ey Gy 500 F 0 eTEOTLIEOT
GLOWIGWIETITS6T, WHMID 7 QI Gewmeileon
(P(Q eTeTor.

2 _gevononas: f(x) = 2x° + 3x* +2x—7
- LI0OETES . LEG .
STILITELD.

5.1.17 GriGanm @ps Fmiy
(Linear function)

a # 0 wOMID a, b BemeuuiiTevorbld
ewlewesosemmuiledr fx) = ax + b -g
Gmiflwed FmiL eredrGUMLD.

2_FMrewrons: y = 2x + 3 @b Cuiflwied
&I SHSLD.

5.1.18 muw.§ eniy (Quadratic
function)

flx) = ax* + bx + ¢, a, b, ¢ LOMID
a # 0 eredT UEDTWMISSLILLLITED HNFSFTTL
S FEMITL eT60TLL(bLD.

o snpevorond:  f(x) = 3x2+2x—7
@ Smugd sTTLTGLD.

5.1.19 2ips&F eniy (Exponential
function)

semeudHsE x € R & flx) = a,
a # 11ommib a > 0 eTeor eUemTIIMIGHSLILILLTED
DFSFMTY SIbSGHF SMITL 6TevTLILI(hID.

2SI 600TLON&:

e
SMILSET SSLD.

2
+ ..
2T Y yfluemey  Sibdb&E
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&MIL&LD R oHmID efi&ssd
(0, ). Goayid (0, 1) SpevTE
FSMTLI60T 6Uem6ITEUemITUN60T
LB geier 6 Laierfl.

5.1.20 wL&em&& sy (Logarithmic
function)

x>0,a>0wHMIb a # 1 eredGUE
flx) =log x - L &HEW&HE &ML ereoTEUMLD.

2_SMTE00TLONS: flx) = log (x+2),
f(x) = log, (sinx) eTeOTLIENT LOL &HEM&HE FNTLS6I

SHSID.

&mjusld (0, o) LMHMID
efi§gaid R. G (1, 0)
36018 SHFEMTLI60T
euemeTeuemTullent L gjeer
& Ljearfl.

5.1.21 @ sniyseflen & (bSHed,
&101556, OILIH&SH6D LoHMILD
UG HHD
f(x) wooid ¢(x)  ereirm gniry&erfleor
FMTUSMHIGET, WOHMID &IENETTTEF ST LISMHIS6T
(WwemmBw gwons Lot

1) (f+g) (x) =fx) + g(x)
(i) (fg)(x) = f(x) g(x)

G (L)oo =205 g0

(iv) (chH(x) = cf(x), c Qb wrHled.

5.1.22 gmjfleoT euemguULLD (Graph of a
function)

(x, f(X)) eretrm yerefaaflen QBTG
&nifedT euemTULLOMGLD. @rii@ x eTedTug)
gnyfleor FMTUSSHS60T WS SHeTTEHEYD, f(x)
eTeoTL ) EMTLN60T 61§58 SH 60T LS SETTSHEYLD
Bmé&ELD.
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&nifleor euemIULLD euemdTWLEUTE),
Coemauner oetesd (X, (X))  aem
aurflem&&@ggmiq &emer FyL9eor &
SHOUSHH (b, Sigemerr ULSHHO GSMSHS
GILDEOTEMLOWITE0T  GUEmETEUEDIIWITED  (smooth
curve) emeooT&&eLD.

65 SNMTLIE0T EUEDTLIL SHSHDST60T
GUEMITLIL H60& Gl6U6Tem6TS SHerfled
eUeMIHSMed CLITGILOMEOTS).

ThHHSSML (Db 5.1
f(x) = 2x>-1 wHMID g(x) = 1-3x eT6dTM
N6 FO ereufled, SiGHedT FTTUSHHMDHH
HT600TS.
Sirey
flx) = g(x) (QaMbeEsLIULLE))
= 2x> - 1= 1-3x
2x2+3x-2= 0
(x+2) 2x-1)= 0
_ _1
X = -2,x= 7
FMTLUSHLD {— 2,%}
ThSHHSSTL (b 5.2
flx) = ax+b eredrm emyiled f = {(1, 1),
(2, 3)} erevT SieMWOHSMEL a WLHMID b uledr
&HLSemeoTd SHM600TSH
Sirey
fix) =ax+b,f(1)=1woOm f(2) =3

(&M (b&S&HLILIL(bETEITLILY )

a+b= lwpm2a +b=3
= a =2 whmw b=-1
ThSHHEHSML b 5.3

f(x)=x+%,x>0 ereufle,

)2 = fo) + 3 £ (L) areon Biiees
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®

Sie
flx) = x+ % fix*) =x3 + % LoHmID
AL) =f0

SuGung),
LHS [f(x)]?

[+ 5]

3t )

F63) +3f() = f) +3( L)
= RHS

ThSHHEHSTLb 5.4

fx) = x - 5 wHmiD

2 _
XD xt—5

(x) =
£ A ifx=—-5

GTENIOMM)

£, g uemTWMISBSLILGADSI. Coed f(x) = g(x),
V x € R erevfled A eledr odlliemL SHTe0oTs.

Sirey
flx) = g(x), VxeR(O&MbESILLLE))
o f(=5) = g(-5)
~5-5= A

SoA= =10
ThHHSHSM b 5.5

flx) = 2 areofled, flx)-fy) = flax+y)
er6uT [HlMI6&

Siey
fx) = 2* (e&nbeSsUIULL )
flx+y) = 2X%
= 2%
= flx)-fy)

THSHHSHSM b 5.6

-1
F)=2"", x> 0 erevflep,
x+1

flfx)] =— % 6T6uT [EIM)I6Y .
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Sirey
x—1 .o
f(x)=—— (asnpéslulLg))
x+1

(x)—1 1 -1
f[f(X)] = r;:'(x)_}_l = x—i_l_l

_x=1-x-1 2 1
x—1+x+1 2x X
TOSHHSSM b 5.7

1+x
f(x)=10gm‘, 0 < x < 1 erevfled,

f( 2x2 ): 21 (X). ereor Himieys

1+x
Siey
1+x
S(x)= 1ogg (QBMBHESILLLS))
2X 1+ 1~2l-xx2
f<1+x2> =log o
1+x
_10g1+x2+2x
1+x>—2x
2 1+
:log(l-’_x)2 :2log—x =21 (x).
(1-x) l1-x

ThHHSHSM D 5.8
f(x) = x wOMID g(x) = |x| eTevfled,
@) (o) () (-g)(x) (i) (fQx) @b

HITE00T 5.

Sirey
1) (f+g () =flx) + glx) = x + ||
_{x+x ,x=0
T lx—x ,x<0
B 2x ,x=0
10 ,x<0

(i) (f-g) (x) = fix) - g(x) = x - ||
_{ x—x ,x=0
T lx—(—x) ,x<0

0 ,x=0

2% ,x <0
xz ’xZO
(iil)  (fg) (%) =flx) g(x) = x|x|= —x2 ,x<0
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ThHHSSTL (b 5.9

eooug GUITS6T oT&HEn gl CLBHS
6E0TEMM  LOMETUTEUTSH6T SR 6  &Hevex
smhmieonelhens UM 6WBHHS AMOT &S
eXlgplolilwg). GUBHS HIMIEN6DTD GemDbH&! 35
LomevoTeuT Semmeug eXl(pLILLD e\Sflelisgmeosmeot
GU(BHemS UM 6m&HEHE 6XI(bLD. LOMEToTEUT SHerfledT
6TevoTe00 Bem&d 45 GUIHET 6UEDT  6T60TMITED
6(H LOMeTUIEUENIH® I 200 eevteyb, 45
Guisensd GumliLge 200 dlpbha 45 &&
GmuULL  ereturevofl&Hemauiled % LN&H5H6m&
B016HFH SLLETOIDNS 6UGHESHSLD. QNS
61F6E0EMEY SHMIEONE CIFOID LOMETOTEULT &6 ledT
eTevoTenollGemas  eunuileons  &@H  SMIUNS
&nevoreyLd. BLoayid, @FH60T LoHLILISSHE0S SHTE00TS.
Siey

&MHMIEONE CFEOGID  LOITETOTEUT &6rfl60T
6T600T600 e BHEMIL ‘X 6TE0TEH E\BHM6TS.

o 35<x<50, X QO Wems (PR SHSLD

GIONHSHE 615606 = ( 6
HSETD:  prevTeugnIGHTET HLLEwID) X
(Lomevoreury &e6rfl6dTeT 600T600f1 & 60> 5 )

(i) wneooreur&erfledr  erTevoTevofldema® 35
LOHMID 45 5& SewLuied,
6(IH LOM6TUTEUED)IEHSBTEDT &1L 6v0TD T200
. eWwngsE egeney y = 200x.

(ii) neooreur&erfledr  erTevoTevofldBemad 46
OHNID 50 5& SewLuiev,

&I  LDTETOTEUEDISHEHTE0T &L L 600TLD

z {200 %(x— 45)} = 209 %

ONHSHE &6 Y = <209 — %)x
2

= 209x—?
200x ; 35<x <45

_ 2
V= 209x—% © 46 <x <50’

gnguaib = {35, 36, 37, ..., 50}.

QUG [5GUTHGSSTIHLD
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TbHHSSML (b 5.10

flx) = |x| etédTm &MILNEOT EUEDITLILLD
6UEDIT &
Sirey
y = fix)=lx
B x ,x=0
|=x ,x<0

x &@ dlev 2_shg wwIllsemer asifley
65ILg y @6t LIS EM6T HE0uTSHS (.
B 616U S &S 6E00TL SiL L 6160 600T6M L

HD QLM EOLD.

= -1 0 1 2
2 1 0 1 2

S Leuemeoor 5.1

(=2, 2), (=1, 1), (0, 0), (1, 1),
(2, 2) &pFlw yemaflmemer euedTLL HHl6d
GMSHE  CLOCITEMIOWITEDT  6)EMEITEUEDITUITED
B eme6toTSHSHLD.

f(x) @etr euemTLILLOM60TS| LILLD 5.4 Qed
QBM(b&SSLILL(b6TeTS).

A

xRY

L. 5.4

ThSHHSSTL(b 5.1

f(x) = x*>~ 5 eredrp &MTLIET EUEDTLLLD
CUEDT 5.

Sirey

y = flx) = x>~ 5 er6b15.

x &@ dlev 2_&hg wIllsemer a&ifley
65ILg y @6t LIS EM6T HE0uTSHSE (.

@ 616U S SLD&E00TL SiL L 6160 600T6M L
HD QUMSEDLD.
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®

—3 -2 -1 0 1 2 3
4 -1 -4 -5 -4 -1 4

SIL.L6U6ementr : 5.2

(=3, 4), (=2, -1), (-1, —-4), (0, =5),
(1, —4), (2, 1), (3, 4) sy&w yeTerfleHemar
aUemILUL &Fl6bd SNS& G\LD 60T 60O LLIIT 60T
EUEMETEUEDTITED E6h600TEHSHEYLD

s flx) @edr euemIULLONEDTE UL 5.5
86d QBMb&SLILL(b6TETS).

TOHHSHSHT b 5.12

fix) =a*a # 1 wvoopw a > 0 &&
GUEMITLILLD 6M6MIT&H
Sirey

flx) @6t emiusld R wHmID ef&§Fs0D

(0, ) Gayib 60T uemeTeUemTIITETS (0, 1)
8601 EULHIF O1FELRILD 6TEOTLIENS [HITLD SN G6UMLD.

auemd (i) a > 1 erevflen,

y = flx) = a*
<1 ,x<0
=4=1,x=0
>1 ,x>0

B x Bem wHI SifHsflEE0D
Gung, y e H siflsflsEng. wOHMID
y>0 SH&L.

85601 euemTLLLONETS UL 5.6
86d Q&M b&SLILL(b6TETE).
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AY y=a*, a>1
0, 1)
’ (O] X
Y y'
uLLD 5.6

auems (ii) 0 <a <1 erevfled

>1 ,x<0
y=flx)=a*=1=1 ,x=0
<1 ,x>0

@iiE x e iy FlsfsEnGung)
y 601 I GemDHMS). LHMID ¥ > 0 ShSLD.
85601 eUemTLILLOME0TE| UL 5.6
86d QBMb&SLILL(b6TETS.

y=a*,0<a<l AV

(0,1)

Vy

UL 5.7

(i) e-e01 FHILMTEOTH 2 HSLD, 3 HGSLD
BemLuled siemowd i.e. 2< e < 3

(ii) f(x) = ¢ @ebr euEDTULLOTETT S,
f(x) =a*, a>1 @ér euemrULSF DS
855 HHGD. Gy,
f(x) = e @eb1 euEMTLL LOTEUTS,
fix)=a*,0<a<1@er
UDILL HFH& RSHHHSGLO.
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ThHHSSML (Db 5.13

x>0, a>0 wHMIDb a # 1 erenpCug)
flx) = logax 60T EUEMTLLLD 6U6mT 5.

Sirey

flx) eor smjusd (0, o) WOHMID
6figgaD R GQID EG60T 616M6T6UEMITLITE0T S
(1, 0) et 6UPIE EFLQID 6TEOTLIEMS [HITLD
M Geumip.

euem& (i) a > 1 oHmub x > 0 erevflep,

<0 ,0<x<1
f(x) =log,x=3=0 , x=1
>0 , x>1

@@ x-6ir Y idlsflé&Cuns),
flx) 8etr HIY S &HSHDE.

85601 euemTLILLOMEnTS LLLD 5.8
86d QBMb&SLILL(b6TETE).

YA
flx)=log x, a>1
X o [0 x
al
Y
UL 5.8

euem& (ii) 0 < a < 1 oMM x > 0 erevfled

>0 ,0<x<1
f(x) =log,x=3=0 , x=1
<0 , x>1

@riiE x et Y FlsféEL0Gung)
, f(x) @6t Pl GeDEDE.

85601 eUemTLILLOM60TE| UL 5.9
86b QBMb&SLILL(b6TETE).
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Y4 (i) fO) = xlxl  (iv) f(x) = e*
fx)=1log,x, 0<a<1 W fE)=e® (i) f =2
5.2 6T6bemEO&ET LOMHMILD
660 &5 618 (LD & &6iT
. (Limits and derivatives)

=_A

SuuedHuied mMD FnrLfledr 6rebemeD,
snilledr OBMLIES], EUMBSHOHIY SMISSID
LOHMID  WHeoTemwd  Casmiumb  (Wewm
) EBTETENSH&HETlBHE EUMSHES 618 (QEM6S
yy SMEOID  (WeOD GSHISSHID  LuleoGeumb.

ETEVEMED ETEOTLIZI 6(H LDMTMIHEOTD Siememeuuiled

@ LuiHé 5.1 OBMLS&LILILL @I Hlemeowner wHINIDEG

= L5l&eYLD SI(HSHMemLOUT6ED Siememeuuileor
HLIen60Td SHMEvoT LIWIEOTLI(hHME.

1. Jemeu@pld &MILSET &QMHemME SMIUM?

3160608 BT 6mL FMTLIT? 6T60TE &HT600TS euemIwenm 5.1

(i) flx) = (ax —1 } f eredTLIg) oW LOSILIL|SEm6IT 618ITEToTL

T+l x @6 siemwhHG &MY er6ts. | wHmib a
(i) flx) = log(xz +/x2+1 ) eT60TLIE0T @B [Fl6m6D 6T6T0TS 6T 6T60TS. X 60T S
@ (iii) f(x) = sin x + cos x a eTeID [FlemEDEILIEOTTEmETTT GBI IHIGLD ®

Gungl flx) speoral | -8 QOBIHRIGLOMEOTTED,
[ -& f(x) —601 eT6DEMED 6TEOTGLIMLD.

(iv) flx) = x*~ |x]|
(v) flx) = x + x?
) ) Bsement lim f(x) =1 erevr e1(p&IGeuMD
2. flx) = x*~ kx?® + 2x, x € R. eredTD &MY x—a
@mhemm &L erevfled k @eor &l wing) ?

3. fl) ==L, x 2 0 erelied, SO b
x (i) LIf)],_, = lim f(x) erebrug x=a @

f(x) +f(L> = 0 eTeuTd SML(b.
X flx) 861 @LSHemS 6T6DEMED 6TEOTELIMLD.
x+ 1

4. f =T x# laefe, Af(x)=x (ii) Rf)],_, = lim f(x) erebrug) x=a @&

eTeor [HMI6)|&. f(x) @eébr snevg:soc;&, 6TE0Em6D 6TETGLIMLD.
_x—1 . 1

5 SO =3 x> 1 aefi, f< x) 5.2.1 erebemeoUN60T 2 _6ITEITEmLO &8 60T6WLD
HMID ﬁ Q6 FMTemL 6T(EISH. (Existence of limit)

6.  f(x) =e* wpmib g(x) = log,x erevflev, )1613 flx) enemssses < LX),
(i) (f+g)(1) (ii) (fg)(1) wHo  R[f(x)] _, pHuemen  smeword
(iii) (3/)(1) (iv) (5g)(1) & &nevors. 5H56HSNHED FINHE|D [H&Hs Geuesor(hiD.

7. Ij]G&TG)J@G).IGOTG)J]D@E.)@ 6)J6(D[|'IJI_Lb 6U6MI &: ie., lim f(x) -] o L[f(x)]x:a — R[f(x)]x:a .

(i) fix) =16—x* (i) f(x) =1x— 2|
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L[f(x)],_, wodmouo R[f(x)],_, Spdweunenm
L[f(a)] wbmid R[f(a)] erevreyd Gmluileomid.

5.2.2 SLIOBHE Tbemed STEm)LD
eulwenm : L[f(x)],_,

(i) lim - f(x) -8 (RIS

X—a

(ii) x=a - h, h > 0 eTeOT® O&HMEDOTI(b X — A~ H&
ugleons h— 0 erevt LOMIMHM)S.

(iii) }lim fla-h) @ebt1 FIeML SHM6TOTS.

~0

(iv) Hlemed (iii) &ed OUMLILLL WEIL, x = a
@b f(x) eredTm &MIyUSSTEOT SLSHeMS
6T6DEMED LDFILIL| S SLD.

5.2.3 eueolfipihgl 6TLEmED SHITETLD

efiweny : R[f(x)],_,

(i) lim+ flx) ~& eT(RENS.
X—a

(ii) x = a+h, h>0 eTev1&® Q&HMEvOI X —a’ &&
ugleons h— 0 er6vT LOTMHM)S.

(iii) }lim fla+h) @etr IO HTETOTS.

~0

(iv) Blemed (iii) &ed OUMLILLL WEIL, x = a
@6d f(x) eTedID SMIUSHSHTEOT 6UDSHEDS
6T6DEM6D LOFILIL| S SLD.

ThSHHSHSTb 5.14

| x— 3]

> X 73 ergmitb EMIL&E x =3
0 ,x=3
B BLHm& LHOID CUDEHEDS  ETEOEMED
LFIILSHSHEmET SMT600Ts.
Siiey
L{f(x)],_5

flx)=

lim f(x)

x—3

lim f(3 - h), x=3 - h
SO

_lim [G— M —3]
"~ h-0 3—h)—3
_lim =Rl
" h—0 —h
_ lim

-0 —h
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R[f(x)],_; = lim_ f(x)

x—3"

lim f(3+h),x=3+h
h—0

_ lim |G+ h)— 3]
h—-0 (3+h)—3

_Lim [Pl

= m 7

ol

I =]
8rie, LIf(3)] # Rf(3)] erenGey,
Q&BMbSSULLL FTILNNEG 6TeDem6D LI

— S S
=y

Bevemen. SiHTEUE) lim3 f(x) b1 FHIIY
X —

&HIT600T 555 SHSHED6D.

TbSHHSSTL(b 5.15
5x—4 if0<x<1
fx) = _
4%’ —3xif 1 <x <2
LS SHTE00SH SHHBHSM GTE0T SHTMLIS.

&S hm flx)

Siey
LIf@),y = lim fix)
=}lli£T(1)f(1—h),x= 1-h

= lim [5(1-h)-4]

lim (1-5p) =

RIfx)],_, = lim f(x)

+
x—1

:}lliil%)f(1+h),x:1+h
- %{r(l) [4(1 +h)3 - 3(1 +h)]
=4(1)*-3(1) = 1

eagefleuns, L[f(1)] = R[f(1)]

limf(x) oyeorgy wHy smevOTH
x—1
55868 LHNID SHenemL Il FHIL 1 HSLD.
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LSS (LPIq UITS 6LLq 6UTRI&(ETHE & [Hl6m60LIM60T
&b 6T6DeMED Lo FHILINem 60T Hmevor wievid. b
il auqeunkiIGEHHS 6Tebemed EHILILTNbSHD
LDiﬂI.JL| asrr@ub Gurg) Yl6dT 6UIHLD HlemevsaT weonuled wHII WPQWING 6ulg eurGeTleT
GIMLIL6DMLD.

f(x) eT6dTD EMTLSHE a eT60TM Leerflulled
&myLfleor eredemen WL HMID FmFLileor

&L ed ereor@GumiD.
) Im fx) - sneo Qugub eyemed 0

o Oo,0><oo 00 — 00, 0%, 0o opHmb 1%
fla) -8 enevor @wiedng. B6d SIemDHG 6 EURIGET WS (LIS

(ii) )lcl_{r; f(x) g @neoor @wieong SheoTTED BUIQ EUMRIGET S @LD. QeuHmyeir % 6T60TID) GG EULD
fla) - snevor QUIILD. SyeoTEH HII  (PQWITH  eulqeurkiS6led
(iii) 3161_1}}1 flx) wOmb fla) -8 smevor SGHUERL GUGELD SHGID.
SUIQID S4E0TTED SIEHEU FLOLDMMEDEULLITE 5.2.6 @wumnseofls erebemeoudeor
B mEHEID. eurysemer (LodlLliemL)

(iv) Jlci_r}}lf(x) HmIb f(a) —g Srevor Suwigib &G pewm&eT

LOHMID Siemed FoNE SHSELD. (i) Gmmg Urdluied
(ii) sMrevofliiLbSHSHed
5.2.4 erevemeo&arfledr fleo (iq.6yser (ili) efiipionéee wamp
i L (iv) &led erevemendarfledT Sl L eUMLLILIT(HhHEmETSH
Jme fix) wpowd  lim - g(x) -g smevor QBETTT(h SHTETTTED
X—a

e
@ Suiguomulledr 5.2.7 dleo FILL eTébemen eumiLIM(h&eir ®
(i) lim (f+g)(x)= hm f(x) + lim g(x)

x—a x—a x" n

. . - _ n—1
(i)  lim(fo)(x) = Jim fix) lim g(x) @ lmT—g-=na""",neQ
; lim £(x) Gi) i %ﬂ lim ta29 ~ 1, 0 Grigwesfled.
(iii) 1im()(x) = 1o lim g(x) #0 x _
x-a\ 8 hrn g’ i (iii) lim a X —1_ log,a, a>0
x—0
() lim kfl) =k hm ) f(x), 8hi® k @G log (1 + %)
Lorrgileé] (iv) lirr(l)ix =
5.2.5 SIS WIMS 6L Uk &6l (v) lim(1+ x)% — e
HDILD erebemed SIS =0 |
sneooted (Indeterminate forms (vi) )}E‘;(l + Y) =e
and evaluation of limits) e
o ] ) (vii) lim~——— =1
f(x) wOMID g(x) eTEOTLEDT 6TELEMED x=0
UL &ET HMTOTTHHHE E(H SMITLE6T 6T60TSH. TbSBIHSM. 5.16
hm flx) = lim g(x) = 0 erevfled, fla E ; w&ps: lim (3x + 4x — 5).
X—a x—1
26018 % Te0TN UG EUSHHED BIEMLDEUSHTED Sirey
28 STSHSOHNSTHDS. SheoTmed lim fEx; lirr} (3x* + 4x — 5)
x—a g\ X x—
6T60TLIS| ST HSOMM G 6T60TSH Fnn SUIEONG). =3(1)2+4(1)-5=2
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TbHHSSML(b 5.17

2
. . X —4x+6
SN bs: 11m—x_|_2 )

x—2

Siey

lim(x*—4x+6)

x*—4x+6  x-2

wvwv.tnsch%olbooks.in

lim

e xt2 7 lim(x+2)

x—2

(2 —4(2)+6

- 2+2

ThSHHSHSHT b 5.18

5sin2x — 2 cos2x

oEIHGS : lirr71r 3cos2x +2sin2x "

X~y
Siie
li 5sin2x — 2cos2x

M 3 cos 2x + 2sin 2x
Xxog

lim (5 sin 2x — 2 cos 2x)

x—Z
4

/s
X—=7

@ SSin%—Zcos%

3cos%+ Zsin%

lim (3 cos 2x + 2 sin 2x)

_5(1)=2(0) _5
T 3(0)+2(1) 2
ThHHSSML(b 5.19
3
. . -1
Wos: 1 X .
1Y NN IGY:3 xl—r>n1 x—1
Sirey
-1 0
lim=— 6TEOTLIG| ) 6T60TID SiewIoLLTled 2_6iTerT)
x—1
I =1 I (x—1)(x*+x+1)
im = lim
x—»l‘x_1 x—1 (X_l)

=lim(x*+x+1)

x—1

=(1)?+1+1=3

ThSHHSHSM b 5.20

NETErey

wdHfps: lim X

x—0
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Siey

lim 2+x—\/5
IO ATt R T

x—0
x—0 x(v/2+x+/2)
B 2+tx—2

_}cl%x(\/Z-l-x +.2)
. 1

-1
0 (/2 +x+4/2)

1

:ﬂ}rﬂzzﬂ

ThSHHSSTL(b 5.21

HNbs: lim X —4>
X—a X

ai—=| vijw
|

Siie

Il
5.

lim

3 3
X5 —as
1 1
x—»ax5 a5

TOHHSSM b 5.22

AN bs: ,lci_, 0%.
Siie ,
sin 5x.
5x

lim sin 3x

x=0 3% i(L) _3
. sin5x 5 -5

}g% 5x

li sin 3x

sin5x lim

x—0 x=0[ 55 X

_ 3
-5

ThSHHSHSMTb 5.23

. . 6 — 5x°
LG lim ) s
Siiey
6 — 5x° 2

lim——2*~ = lim
roowdx+15x7 ot 415

_0=-5__1
T 0+ 15 3
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ThHHSSML (Db 5.24

wdHfps: lim xtan(%).

X — 00
Sirey
y= % 6T60TS. X — 0o GTENIDOLIM(QGI ¥ — 0 Sp&LD.
tan
hmxtan(1 ) - lim—2 = 1
X — 0 y_>0 y

ThHHSHSM b 5.25
2
. . n
wHINbs: lim =5

n— oo

Siiel

z 2 nn+t1)2n+1)
lim=5— = lim 3
n— oo H n— oo 6n

G )

ThHHSHSM b 5.26

log(1 + «°
SN b& limiog(, 3 x) =
x-0 sin’x
Sirey
~ log(1+x°)
lim—————

x—0 Sin™ X

3 3
_ lim{log(l-f—x ) . X }

x—0 X sin’x
log(1+x°) 1
= m 3 X sinx \3
x—0 X . oSUIA
hm( X >
x—0

Il
—
X
»—t|v—n
Il
—_

EZES

1. &peumeueteumenm WHLINbS :

@ imET2 G lim xES
x—»2x+1 x—»oox+3x+9
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(iii) lim 22”

X — 00

V1 +x —/1—x

(iv) lll’l’l

5

v) hmu
x—»ax3 a

(vi) hmM

x—0

W] oown

9, 9
. x ta .

2. lim = lim(x + 6) erevfled , a—edr
x—-a X ta x—>3( ) ?
WSI6mU SHIT600TS.

x"—=2" .
3. hm2 — o =448 ereofled, n—eor L6&HM)

LOl6D& (LD(LQ 6T600TEMETIT SHITE00TE.

4 flx)== __13228 suﬂevhm f(x) g snesors.

N

flx )— x+1 ,hm f(x)=2  wHmibd
lim f(x) = 1erevfled, {~2) = 0 eT607 Himyes.

amss6s(1p (Dserivative)

Bl dlenw unif Osfhg) OsneTeusnH &
(LP6DT [BILD 6([H SMILIN60T OFHTLITEHS SH60TEMLOEMIL
unl @i elifleuns Qsiflibg esmeT@eurnt.
amiy flx) opeor&l x = a eredim Lemarflufled
OBMLIFFeMLIS| 6T6ufled SiHEOT EUEHETEUCTT
X = a 86d (PprleY &I HeMLILITS)| TEOTLISTELD.

GogIb, x = a &6d eueTeuemT (LPNflemeu
ewmomuileor &y aiiererflulled OBMLTFFLDD
HEOTEMLD C1SHIT6VOTL 5| 6T60TEDITLD.

&y flx) Speordl e SenLaauerfluied
2 _eiem SemeuTHFILI LaTerflseflad asmLisdls
SHeOTemen! UDMIHHSTL Sihs GSMILLILL
@enLeeuefluied f(x) Speors OBTLISHS
HEOTEMLOEM G\&HTETOTL HTGLD.

5.2.8 esnLiFd smiy

(Continuous function)

gmiy flx) opeotdzl x = a @ed
OBMLIEHSHE0T6mID  O&HM6TOTL G 6T6vfleD,
Yeoteuqplo HlUbhGHemetTHemar [Hlemmey GFIL
Beue6sor(hLD.
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(i) f(a) sNevOI5HS55E).
(ii) lim f(x) &MevOT&SEHSS!.

X—a

(i) lim f(x) = fla)

Gom &M euemTIIemMUll6dT Ik S emeoT &erfled
aCsenid &6TM S0 SiBNE& ComLLL
HLUBSHEMEOTHET X = a—6d EWINIHHSHEeDem6d
ereufled &MY f(x), OSTLIES He0TemD SIDMGI
GT60TEDITLD

5.2.9 e&nLy sniyserfleor fleo LievoTL &6
f(x) wHmib g(x) eT6dTM GO L HILIL| S 66T

O&MevoTL. FMIYUSET x = a @6 FHTLIFHS

SHEOTEWLD E\&HMETTL ST S(HHGSLLELNE),

(i) flx) + g(x) eTedTUGID x = a E6d
QLI FSWIMe0TS).

(ii) flx) g(x) eredTLZHID X = a @ed
QSMLITEHWIT60T &)

(iii) kf(x) eredTLEID X = a @ed
QSTLI&FFWIN6OTS, k QIT GILOWIGILI6TOT.

(iv) fla) * 0 erevfleb, ﬁ STETLEID X = a @

QBT EALITEOT ).

(v) g(a) = 0 erevflev, % eTEOTLIGHID X = a Eed

QSMLI&ESALIT6OTS).
(vi) | f{x)|eredTLIGID X =0 B6b OSMLTEFSITEOTE.

TbHHSSML(b 5.27
5x—4, ,0<x=<1
SO = Mad—3x, 1< x<2
euedIWMSHSILLL  &miy, x = 1 @Qed
QBTLI&FFIM60TE)] 6T60T [HM6)s.

eTeoTm)

Siel

L[ f)], =, = lim f(x)

x—1

li 1—h), x=1-h
i S

= lim [5(1 —h)— 4]
h—0

=5(1)-4 =1
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R[f(x)]le = lim_f(x)
x—1"
:,Pf(l)f(l+h)’ x=1+h

= lim [4(1 +h)P =301 +h)]

=4(1)3 - 3(1)
=4-3=1
@uGungy, f(1) =5(1) -4 =5-4 =1

. lim f(x) = lim f(x) = (1)
x—1" x—1"

= x =1 -e0 &y f(x) Q@TLIFSWITEOTS).

ThHH ST 5.28

2—x,x<2 ..
flx)= 2ty x> o T GUEMTUIMEHSLILILL

amiy f Q61 BMLIEHS FHeotemoemw! x = 2 6D
SHOMLIS.

Sirey
L[ AX)],_, = lim f(x)
x—2
=}lli£r(1)f(2—h), x=2-h
= lim{2—-(2—h)}
h—0

=limh=0
h—0

R[f(x)]xzz = hnzl+ f(x)
~ i + _
}lllir})f(Z h),x=2+h
= lim{2+2+h)}
h—-0
= lim(4+h)=4
h—0
Gueid, f(2) =2+2 = 4.
@@ lim f(x) # lim flx)

x—2 x—2

oo flx) etedim snTUMEDINE X = 2 86D
BMLIEHS SHEOTEMLD AMMG S &LD.

QUG [5GUTHGSSTIHLD

13-12-2021 11:30:22‘ ‘



NG (6N X))

(i) LommedE &ML 6TTRIGLD OHTLITESILML IS

(i) &evflE &ML ETHRIGLD OSTLTFFUEDL LIS

(iii) ueMILILE Camemen &ML 6TMHIGLD
QSMLI &S| emL WIS

(iv) L (b& EMIL6TTRIGLD OSTL T FSIU|6DL IS,

(v) 215G GMF eniy a*, a>0 erm@L
QSMLI &S| emL WIS

(vi) OLBmSHF &ML ST STThSSHH 6D
QBLIEHS SHEOTEWID E&HM6TOTL G-

(vil)) siemenTHs  NFSHPMIE  FMTLSHEBLD
SGHET TThIHSHH 6D 2_6T6M Si6M60TSHE
yeteflseflLsgid LI585 SHeoTemio
Q\&ITE0TL &)

bm‘”“?

()

4

a(x) , x<a

@ fx)=1 k ., x=a aefled
Bx) , x>a
L[fx)],_, = hm f(x) = lim a(x)

X—a

R[f(x)],_, = lim+ f(x) = lim S(x)

X—a X—a
x = a eredtn Yemefluledr &b L& hiserfled
EMiyse  GeueiGeum  eUEMTUIEDMSHET
Bmseb Gung LLGGW @5 aunHHEHID

DEEES

1. &peurnd TS EHHE
&ML (beemr  Leafluled  Fmiyserfleor
QBLI&FS SHEOTEmIDEMILI SHTTILIS

&L 1986

x —4 x#£2
(@) ix)=1x—2"" ereufled x = 2—60
0, , X=2

X27_9 x#3
(b) flx)=9x—3>" eTeufled x = 3—6d
6, ,X=3
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2. filx) =|x| eretim &mjuneorg x = 0 Q6d
OFMLIEHS SHEOTeMD 6ISHMEOOTL | 6T60T
Bmieys.

5.2.10 @ Yeefluled euemauic smered
(Differentiability at a point)

(a, b) ereorm Hmhs SemLGl6uafluied
flx) etedTLIZ EUOWIDSILIL|EDET E\&HT6TOTL. SFTTL
LOHMID c € (a, b) eT60Td ABMETS.

flx) — f(C)

lim > ——

X—C
Bohaned f(x) eTE x = ¢ —6d, euemSHUIL
HHHBMTGLD.

HI600THBHHHHMSH

Seleummnsd  HMEoTLILGBLD  6T6DEMED

w&llienL, FMIL f(X)5@& X =c—60 6UMBHEHESH (LD
&y eredr@umbd. @aemerr f(¢) iebeg)

Dfic) siveosy [j%(ﬂxDL: ereoT
&ML bGeum. ‘

4 &60eED, f(C)—hmf( 32 f(c). @
5.2.11 @L&ems wWLOMID EUOHDS
euem&Ui(h
(i) limw S G
h%f(c_ﬁ)h_f(c) 6T60TLI&| X = C(—6D

aniy f(x) et QL SHemS euensUI(h 6T60TE
smmiGaund. @gewerr f'(c) sieng
L[ f'(c)] ereoré @MILIGUIMLD.

(ii) lim f(x)z —flo) Si6LEV &
+h)—
%111}) fle }3 A9 eTeoTL& X = C—6D

&y f(x) Qedr eueDHemS EUemSBUI(h 6T60TE
gamiGeund. @gemeot f’(c+) SIE0ED &)
R[ f'(¢)] ereo18 @MIIGUIMLD.

x = ¢ @eb smiY f(x)
UMBUIL 55558

o] = R[]
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W"

()

& LeTafluil 58 OFHTLITESSH560TemID
Q&MevoTL. &ML, SiLieTerfluiLSgi
UDBUIL H55E5HTS E6LEDMOEILD
B[HSH&6e0MD.

Gunemiiy:

(i) L[ /()] # R f'(¢)] ereuflép, fix) apeonsy
x=c @60 UMSHUILS5SH55 S| S6D6D.

(ii) x=c @b f(x) Sp 6018 UM SHUIS5SHHSHE)
ereufled, ailererfluiled &Iy f(x) Speord
QBMLITEHS SH60TEWLD Q\SHTEOUTL .

ThHHSHSML (D 5.29
fix) = | x| etétim &MY x = 0 @ed
aUemSHUIL S 5588 606D 6T60T [HMI6)s.
Siey
if x=0
f0?—|x|_{_x # x <0

L[ f(0)] = hm f(x) f(O)

- x—0
O—h — (0
= }llii%f(o_h)_'g( ), x=0-h
_ f=h)—F0)
:lnn———:ﬁ——*
h-0
. |=h|—]0]
S amTh
:hm —7
_h
paE
= lim(—1) = -1
" 0 - f0)
RLFO) = lim ==

5 f(0+h)—f(0)
hl_I)T(l) 0+h—0 , x=0+h

flh)—£(0)
h
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i 1A1=10]
W
|h]

hm 1

h
hm 17

=liml =1
h—0

8w, L[ f'(0)] #R[ f(0)]
fix) peor8m1I x = 0 Bev
UM BUWIL 555 5H5HEDED
TbSHHSSTL (b 5.30
x =186 flx) = x* SyeTg UMHBUIL 55558
eTeuTd B (b&, Goaud (1) —g3 Snetors.
Sirey
f(x) = x*
LLf )= lim
f(1 - h) —f(1)
- h 0 ]. - h - 1
4 —hy -1
oo —h
1t hW*—2h—1
h—0 —h
lim(—h+2) =2
h—0
— A1
RLF (1)) = limf(xx)_];()

.
x—1

fA+h)—f1)
h—0 1+h_1 ’

f(x)—f(l)

,x=1-h

x=1+h

Il
E.

1+h*+2h—1
m

I et S
(=]

—~

=

+

[\®)

~

|

(V)

@me, L[ f ()] =R[ f(1)]

x = 1 8 &y flx) opeors
WL 55558 SpG&D. Go@Id (1) =2

QUG [5GUTHGSSTIHLD

13-12-2021 11:30:34‘ ‘



5.2.12 (wseiTenLosd asmeTensHUledlmhHa!
EUEDNHEHEH(LY SHITETITED
(Differentiation from first
principle)

on oy fleth)— fx)
f(x)= hl m A

1

SQUUEDLILTSHS  6\&HM600T(h
STTL|5(ETH 5 6)6M & 618 (LD &HITETNILD (LP 60D ML
(WPBHETEMDS  O1BTETenHUNBHE uensUIh
d

. . , . Y
&MevoTed 6T60TEOMD. [ (x) eTedTLIHEmEDT dx
6T60TS (SHMI&HSHEDITID

6T 60T L1860 60T

5.2.13 dleo FMTLIE(6THEHSHM60T
EUEDSHEH61&H(LPEMEY (LHSHEITEMLOS
e\&meTem U0l ([HH S SHTEvOTED

1. xER &5 %(x")znxn_1

15l erp LI6TOTLD :
fx)
flx+h)
%(f(x)) = lim fxt

h-0
hm(x+h);l’—(x)"
h—-0

TR i€
~ oy (xth)—x

x" eT60TS

(x+h)"

h)—f(x)
h

Z'—x"
z—X

= lim
Z—X

@h&,z = x + h womw h—0
TEIDBUTSI z— X QS LD.

x'—a" _ a1
x—a

=nx"1! [." lim
X—a

ie., %(x”) = nx"1

2. L(ey=e
15 erp LI6TOTLD :

flx)=¢* eretra

o flxcrh) = e
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=l
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=
|

I
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i
5
—
Q
-~
=

d _1
3. %(logex) - 7
15l erp LI6TOTLD :

flx) = log x erét1&
.. flx+h) =log (x+h)

fix+th)—fx)
h

2 () = fim

loge(x +h)—logex

T Ao h
h
loge(1+°~
= lim<hx>
h—0

loge (1 + %) |
SEmTTTR x
X

= li
0 h
X
1
= ;Xl
log (1+x)
[ im ge X —
x—0
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TbHHSSTL (b 5.31

(@ LuiHA 5.4

HITEO0TS. 1. YedTeU(BHLD EMTLSEHES (PSHEITEMLDS
e&meTemsHWINBEHE X —& OUTNISHS EUDES

(WPSETEmLE & TeTen&UIedlHHE) %( x°) -

ey 618 (LREM6Y SHITETITS.
flx) = x° eretre () x> (i) e  (iii) log(x+1)
L. f(x+h) = (.x+h)3
p C fxth)—fx) 5.3 euemauiLed 2_sglser
S (f0) = lim A (Differentiation techniques)
C (x+hP—=5 Blu@dluied asMbeESLILLL. sTiLsSerleor
- ,%l_l}}) h EUMES E\8(LQSHHEWEN HITET0T LILIEITLI(bSSLILI(LD
. 32l 4 3xh2 + 13 eleu6Geum) (emmaemer LM eleurHiGLLD.
B hl_r)r%) h L] ]
_ lim(3x2 + 3xh + h?) 5.3.1 &leo FlLLomeor (WIq6y&H6iT
h—0 (eumiump &Hei)
= 3x” 4 3x(0) + (0)* J
1. E(x”) = pnx" !
= 3x?
%<x3) _ 3,2 2. d%c(x) =1
(PSETEmDE E1SM6TemSHUIeOIHH &)
%(e“) —e0 &TE00TS. 4. % (kx) = k, k @b onmled
. d(1y__1
Sirey > dx ( X ) 2
flx) = e3* erenfled d 1
o flx + h) = 36 6 EW@ C2)x
d . flxth)—fx) S S
dx (fx)) = lim h dx )=
(x+h) X
_ limeSh_eS 8. % (e%) = ge®™
h—0
- lim e3x . e3h — e3x 9. % (eax+b) — aeax+b
h—0 h
~ lim (e —1) 10. %(e_xz) =—2xe ¥
h—0 h ;
o hm A —1 11. E(ax)zaxlogea,a>0
B heo 3h p .
x_ 12. 4 (log, x)=+*
=3¢¥ X1 [ lim& 1t =1] dx( 8 %) x
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1
x+ta

d
13. 5 log,(x+a)=

14. 4 (log, (ax + b)) =

( x+b)

dx
15 i(log x)= a> 0 wHmib a = 1
Codxt ! xlog,a’ ool

16. - (sinx) = cosx
17. %(cosx) = —sinx

da _ 2
18. dx (tanx) = sec“x

2

d _
19. dx (cotx) = —cosec“x

d _
20. dx (secx) = secx tanx

d
21. dx (cosec x) = —cosecx cotx

5.3.2 eUED&HEHE&(Q&HEHEHSSTET QLTS
gl selr

(i) anlLeé efid
;_x[f(x) +g(x)]= di[f(x)] pralatdl

(ii) sYss6 eid

A ) g0)]= [ )] -4 [gx)]
(iii) eWEHEHBHE M
A - g0)] = ] g0+ fix) L )]
(o6be0g) u = flx) wOMID v = g(x) erevfled,
A )= u b )+
(iv) eu@sHs6d el

[ S0 ]_ 80 S L0 00 fls]
x| g(x) [g(x)]z ,
glx) =0
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(S16be0g) u = flx) OMID v = g(x) erevfled,
d d
d <l> _ VE(”)_ HE(V)

dx\v VZ

(v) eum&e &nfueeflen euenssd &1

d d

“e/@=c /)] @@, c g ored
(vi) gradledl efld:

A f(gx)]=f(g(0) g'(x) (o6om3)

. Ay _dy dt
y =f(t) oHmID ¢ = g(x) erevfled, % = d—)t/%
B, eUen5H&05(66dT fled Sl L Lomeot
(PI96Y&HEm6NSH QSBMEToT(blD, OLNgl eflflsemens
61&MevoT(hLD LNl60T 6U(HLD Q6ueIfILILI(h FMTLSHEHSHE
CUENE6\5(LDEEHEME &HT6soTGLIMLD.

ThHH ST b 5.33

19607 GUBLD EMTHSEM6T X -3 LTMISE
alemHU(bB.

— 3x

(i) x% (ii) 7e*  (iii) 1+3x

(iv) x%sin x (v) sin®x
(vi) Va*+x+1

Siel

W L) -

oW
I
—

Jx

() =700

=
B[

N oW
|

(ii) %(76“) =

1—3x . .
(iii) y = 1F 3y ©T60TD &Miemu x —eo

euUMMISH& euensUiL, [HLD ELMIEUE)

dy _(+30da-30-a-30La+30
(1+3x)
(1+3x)(—3)—(1—3x)(3)
(1+3x)

___ —6
T (14 3x)

- 122 ‘ 11 10 UGLIL euessiIsd sewflald ommiib Lyeerfluiwech

13-12-2021 11:30:56‘ ‘



(iv) y = x? sin x eTedIm &MFeOU X -89

euMMIS$& euemsuilL, HITD ELMIeUS)

d
% = 52 %(sinx)-l—sinx%(xz)

x?cosx + 2xsinx

= x(xcosx+ 2sinx)

(v) y =sin3x (or) (sin x)*
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(vi)  y=Vxitx+l
u=x>+x+1 erefled y = Ju S &LD.
U =x*+x + 1 eTedIm &MU X -8
eumMISE euemsuiL HID UM,

du _
dx—2x+1

= Ju eréim EMFemU U -8 auTMIS &

u = sin x areofled y = u’ SYGLD. dy
U= sin x eT60TMD EMTEMU X —g OLMDISHE) UL BID LDIeNS), 7 - 2/
auemsUIL HIbeLMIEUS), Z—Z = cosx _ 1
/2
y = u® eeim &MfewU u -8 2¢yx"txtl
ummI$s euemsUIL  BHILDEILIMIEUS, dy dy dl 1 (2x+1)
d dx T du dx 5. /)2 '
%_3u = 3sin’x XTtxtl
u
dy d -2t
dz % (cil—ﬁcl = 3sin’x - cosx 2V x*+x+1

-

? @ d . d
%ﬁmw“ E(sm(logx)) = M(sm(logx))a(logx)
d d d
® * E(x2+3x+1)5=d( 2% 3 +1)(x2+3x+1)5a(x2+3x+1) ®
d o ($*+3)) — (x+3 n
g (e ) = e + ) (e ) (' +3)
ThSHHSSML b 5.34 ey
flx) = x" wpmup  f'(1) = 5 erevfled, y="L1 _u
n @60t LI HME00TS. u
: dy __2
Siey du =~ 3
o0 = v
Yo a0 2
F(x) = n! du = (2_gy (TH=FI
f'(1) = n(1)*! u =x*-9
F(1) = it _ o
f'(1) = 5 (seoorédledTug ) dy dy du
s 80Cung), dx = du dx
— n=
2
- -0
ThEHSSBT (b 5.35 (x*—9)
1 dy -2
y=z LMD 1 = x> -9 eT6ufled, Ty~ BeT0S, (x*—9)
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() 3xt—2x+x+8
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[ =/ EE

flx, y) = 0 eTedTD &MTY 2L EMTUNS
8wms& Gung) c% SHE0TH X DOHMID

2_mIi&Hemens 61&Mevor(h SHHEGLD.

.y D 2 5
~ ___“= + ~
(11) x4 x3 X
(iif) \/} i 3\}7 e ThHHSHHM (b 5.36
x , ax* +2hxy +by* +2gx +2fy +c =0 erevfléd,
3+2x—x

(iv) ===
(v) x3¢*
(vi) (x*—3x+2)(x+1)

(vii) x*—3sinx+ cosx
1 \2
(viii) <V X /_x>

2. debreu@mld EMiysSemer x —8 OUMMISE
6UemHUN(b.

N e o txtl et
W1y, @5 1 )

3. etreu(mld EMTLSHEHSHE X —3 OLMTMISH S
EUEDSHSHE5(L HIT6TOTS.

dy .
dyx ~8 Sreous.
Sirey
ax®+ 2hxy + by* + 2gx+ 2fy + ¢ =0
SOYUDWID x -8 eUTMI&H& euenauih &eor,
dy dy dy
2ax+ 2h<xdx +y> + Zbya +2g+ Zf% =0
(2ax + 2hy +2g)+(2hx + 2by + 2f)2}yc =0

dy (ax+hy+g)

dx = (hx+by+f)"

TbSHHSSTL(b 5.37

(i) x sin x (ii) e* sin x S o y .
(ii) e*(x+logx) (iv) sin x cos x X° Ty = 5axy erevlle, "7 —& SNE00TS.
(v) 2 * Siey

4. etTeumld EMTLSEHHE X —& ILIMTMISH S
CUEMSHEHE1H (LY SHITE0TE.

(i) sin?x  (ii) cos?x  (iii) cos® x

x>+ y3 = 3axy
SmUDWID X -8 OLIMNISE)] CUENEHSEISH(LY SHIT6T0T,
400y - oo

(iv) V1+x*  (v) (ax*+bx+c) d dy dx dy
2 2 9 a9y
(vi) sin(x?)  (vii) ———s SXCH Y gy = 3a|x g Ty ]
1+x
2, 2 Ay d
. . . x“ty dx = 9 gt
5.3.3 2 1L sMiYSEHHSTET cuenauich x x
(Derivative of implicit functions) (y2— ax)ji = (ay - x?)
flx, y) = 0 ety o LUk smided dy  ay—x
2 oM y emw x Q6D SeWWW|D FITUMS SH(IHS! dx ~ )/2 — ax
X 6& 6Uem&UI(H HE00T(h, 6D d_y Sl L.
dx TbSSHSSHMT b 5.38

uGHsemar @LLLm(PLD, LBSKLPETe LiGH &emer
sueoLID(WLb L bemomm) ommHr erpSlwiileor
dy

—Z HT600T&.

dx

2x%+ 3xy + 5y2 = 10 eT60TD GUEMETEUEMTEHE

oAy L :
(1,1) —6d, 7~ @ebr oLy &egor.
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Siiey
2x* 4 3xy + 59> = 10
@YD x - OUTNISHS eUemSUIL,

%[bcz +3xy + Syz] % [10]

+ d—y+ + L
4x 3xdx 3y IOydx =0

d
(3x+10y)d71 = -3y —4x

dy (3 t4x)
dx —  (3x+10y)
, . dy 3+4
oo (1, 1) @ed E = 73710
_ _ 7
- 13
ThHHSHSML (b 5.39
)
sin y = x sin (a+y) erevfléd, dy — m
dx sina
6T60T [FlMI6Y .
giey
@ sin y = x sin (a+y)
B siny
sin(a+y)

Y -8 OUTNISHS UemSUIL,
dx sin(a+y)cosy—siny- cos(a+y)
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dy = sin’(a+y)
sin(aty—y)
sin®(a+y)

sina
sin*(a+y)

~dy  sin*(aty)

dx T sina

(@ uind 5.6

d

1. SedTeu(BHLD FMILSEDHHE Tz &0 HIT600TS

(i) xy = tan(xy)
(i) x> —xy+y* =7

(iii) 2’ +y3 +3axy =1
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2. x/1+y+y/1+x=0, x#y aefle,

&1 Dﬂ
dx T (x+1p T DOeNS
d
3. 4x+ 3y =log(4x— 3y) ereoflep, % o
SHITEO0TE.

5.3.4 OL&emSHeMW LILITL(bSH S
EUENHHESH(LD SHITEUOTED
(Logarithmic differentiation)

dleo  soOWRSEld  FTTYSETTEOTS),
OLBSHHD, 6USHSHHEV WOMID  SibSHESH6T
61&M6TOT(bLD, LOMMID &FTTLS6 60T Sibé&Serled
L MM & 6T 61 & IT600T (hLD SIEMLOWIEDTID.
B 6U6EUemSWITET FMITL&6M6M LOL & 60 & 6m L
uwetupsddH ereflw  (pemmuiled IO
eUem&UI (b SHTETOTEONLD.

TbHHSSML(b 5.40
HetTeupeNeITEUDEDD X -8 QLTMISE
aUemSUI(H HT600TS.

(i) x* (i) (logx
Sirey @

(i) y=x"eret1®

)COSX

SBHUDPLD L&D 6T(hdHS

logy = xlog x
X -8 OUTMISHS eUemSUIL,
d
}/dﬁ = x-%—i—logx'l
d
% = y[1+logx]

d
% x*[1+logx]|

(11) y= (lOgX)Cosx 6T60TH
SBHUDLD L&D 6T(h&HS
logy = cosx log(logx)
X -8 OUTNISHS| eUeMSHUIL,

d .
%_z _ Cosxﬁ.%+[10g(logx)](—smx)
dy _feosx g tog(logx)
o= wlogx sinx log(log
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logx sinx log(logx)
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Cdx T
ThSHHSSTL(H 5.41
_ . dy logx
x’ = e erevfled, I T 1 e
X (1+logx)
61601 [FlMI6) 5.
Siey
xy = ex_y
SBHUDPLD L&D 6T(hdHH,
ylogx = (x-y)
y(1+log x) = x
- X
Y= 1+logx

X —g QUMMISH & euemsuiL,

dy

(1+1logx)(1)— x<0 + %)

%:

TOHHSHSM (b 5.42

® EUED&S 618 (LD SHIT60OT : \/

Siiel

(1+logx)
_ logx
~ (1+]logx

(x—3)(x*+4)

3x2+4x+5

(x—3)(x*+4)

_ \/(x— 3)(x*+4) _

3x*+4x+5

6T60TS

3x* +4x+5

SBEYUDPLD L SHEMES 6T(h& S,

logy = %[log(x —3)+1log(x*+4)

—log(3x*+4x+5)]

[ logab = loga +logb whmub

log% = log

a—logb]

X -8 OUTMISHS| eUemSUIL,

Ldyll

2x

6xt4

T

ydxzzx—3

+ 2 T L2
x“+4 3x“+4x+5

dy 1 /(x=3)(x*+4)] 1

dx = 2 3x2+4x+5 [ X7
2x  6x+4
x>+ 4 3x2+4x+5
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1.  eoreu(pld SMILSEHSHE X —3 OLIMTMISH S
EUEMSHEEH(LY SHITEVOT.

(i) xsinx (ii) (sinx)"

tanx X~ 1 'x 2)
(iii) (sinx) (iv) \/ (x=3)(x -I-x-l-l)
mTn . d
2. xX"yt=(xty) " arenfled dic/ %

6T60TSH HIMTL (b.

5.3.5 &|emeTOTIIDE FMITL|&e6lfl60T
euem Ui (Differentiation of
paramatric functions)

X LOOHMID ¥ eTENID LOMHIGET CLPEOTDTEUS)
on t -—eom enfusennsd QpLfleoT Siemeu
SI6METOTILIOGE SMILIGH6T 6T60TLILILD. ¢ 6Te0TLIS
&MTLI60T &|6m6TOTUIEE 6T6DTLILI(HLD.

x = f(t) wHOID y = g(t) erevfled

dy _ dyldt

dx ~ dx/dt
5.3.6 Q@ &M emU LOMHEOMTIH SFMTemL
OUTNISS euensUiLed &mevored
(Differentiation of a function

with respect to an another

function)

u = f(x) wHmID v = g(x) eTedTLIEOT X —60T
WBameor & FMIL&6 eTevfled g(x) —e aUTMISHES)
f(x) —60T UM EHEE15(LQEUTEIT S,

d(f(x)) _ du/dx
d(g(x)) dvidx

ThHHSSML (b 5.43

fleoTeu@plD  HIEWETOTWINS ~ FMILSHEHHS
d

% -89 BHME00TSH
(i) x = at®>, y=2at

(ii)) x=acosl, y=asind

Siey
i x=at y = 2at
dx d_)’ _
dr = 2at dr = 2a
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TbHHSSML (b 5.45

dy
dy _ a
dx dx 2
dt X eTeorm  EMTUDHG xz—g
_ 2 _ 1 1+x°
~ 2at t QOUTNISHEI CUHBHEEH (D HTETUTS.
(ii)) x=acosf, y=asin0 Siey
2
d_x e 3 d_y — u = X VvV = x2
10 asind 10 acost 1+ 2
dy 1+x%)(2x) — x> (2x)
& _w e by,
dx = % X (1+x ) X
2x
_ _acos0 = m
—asind * .
du
= —cotl du (dx)
_ dv = ()
TbhSSHSBMb 5.44 dx
x = af wwpmwo yI% eTeofled, 2x 5
. y_ (1+x7)
dx T x T 0 ereor Bimi6Y 5. = o
Siey _ 1
2\2
x=al y= % (1+x%)
@ dx _ dy _—a > ®
dg ¢ a9 6> m LuipHé 5.8
dy ——
dy _ ap dy
= & . .. .Y .
dx s 1. YedTau(BlD FMTLSHEHHE T~ Snens.
—a
_ (92) (i) x:ct,yZ%
“1 (i) x =logt, y=sint
R (iii) x = acos’d, y=asin’f
)
= % (iv) x =a(0 —sind), y=qa(l—cost)
d . 3 . . 3 .
e %_‘_% -0 2. sin’x eTedIM EMFEML COS° X —£3 OLTMISS)
UM HUI(HS.
1oTDOIEPERD : . . 3. sin’x etéltn &MTewU X% - OUIMISS
xy = ab- f oTeu eTb&S, auem s WIhs.
_ 2
5 X Gna . 5.3.7 e@nLl euemasuilLed (Successive
X —gg 6 emaUuiL, . . .
& SlLTDi=gl differentiation)
dy ~ . Setors  WSedorch
Xy +ty =20 6@  FMmIemU 600T(bLD 600T(bLD
QUEDBLILIbSH S SHE0T 6UMSUT (H&EMET SHTETNID
Zy + J -0 (WemMmemW! OFTLIT 6uem&UIL6D 6T6oTEUMLD.
x X
s piETsesiign | 127 -
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(i) y eaem emifer x -g OUTMISS dy ( % )
aUemSHUIL_6mL (L& 60D 6uIflemd euemEHUTL 6D dx = ( dx )
d
ereoTBUMD. BFHement :2: (06081) ¥, t
(e16bevgy) f'(X) ereorés @MILGLILD. = %
(i) f'(x) eredrugID euemBUIL &8558 eTeufled ) dZJ d ( dy )
x - oummisg f'(x) -1 euemauiLemL BUALM@SL 7.7 = x|\ dx

@nevorLmib dG;JI;ﬂ&D& 6UemBUIL6D 6TedTBLIMD _ d < dl ) dt
@owan % (oimg) 7, (scwp) di\dx ] dx
. PP _d <1> 1
f(x) Grs;a;@gﬂucgunw. = 7\7) 241
(i) Gogub NG (1606081 y, (D608 1 1
F(x) erédrug y = f(x) 61 n eug euflemws S 2at
EUEDHSHE5(LD G LD. 1
= 3
(i) y = f(x) ereofied, 2at
d%/_i(d_}/) (iii) y = xsinx
dx?  dx\dx)- dy
ax - X COS X + sin x
B (i) x = (1) wbpid, y = g(t) dzx
CopeHly relleh dz)’_i(‘i_)’)ﬂ d—)2/=—xsinx+cosx+cosx
" dx? T dt\dx ) dx X _
® p )] 4 = 2cosx-xsinx ®
_alg .at
T odt { f(t )} dx TbHSHSST b 5.47
y=Asin x + B cos x erevfled, y, + y =0
ThHHSHSM b 5.46 eT60T [FMI6)s,
HledTeu(BLD FMTLSEHSHES X —& OILMTMISE
SI6TILIID 6U6N&ES C15(LQ6M6) HTETIS, Sirey
) . y = Asinx+ Bcosx
(i) 3cosxt+4sinx
() x=af’ y=2at Y, = Acosx-Bsinx
(iii) xsinx Yy, = —Asinx -Bcosx
Sirey Yo = 7Y
(i) y = 3cosx+4sinx Yty =0
y; = -3sinx+4cosx
Y, =-3cosx-4sinx m viné 5.9
Y, = —(3 cos x + 4 sin x) -
v, = -y (Si60608) y, + y = 0 1. HeoTeuBID EMILUSEHES Y, —&8 HT6T0TEH
(1) y — e3x+2
(i) x=at?, y=2at . x
s dy (ii) y =logx +a
W—Zat E—Za (iii) x =acos, y =asin6
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2. y=500e" + 600e " erevfléd, y, — 49y = 0
6T60TS HITL.(b.

3. y=2+tlogx erevfled, xy, +y, =0 erevrs
SML(bS.

4. y = acosmx+ bsinmx erevfled,

P+ m’y =0 erev1d S b
5. y=(x+v1+x*)" erevfled,

(1+x*)y, +xp, —m’y = 0 a0 SN (b
6. y=sin(logx) erevfléd, x*y, +xy; +y =0

6T60TSH HIML(b.

——

Q) uspasio

siflwneor eflemLemwid CHIHOSHbSHS
T(R&IS
1. flx)=x"—x+1 eefled, flx+1)
SHeoT gl
(a) x? (b) x
() 1 (d) x* +x+1

5 X —4ax ,x>2 ofle
S/C0 ek IV

f(5) @ein waiiny
@-1 M2 ©5 (d7
P —4ax , x=2 )
> f(x)_{x+2 , x <o T,
£(0) @ebr iy
@2 5 (©-1 (d)o

4. flx)= };—i,x> 1 er6vfled, f-x) =

(@) -fv) ®) )

_ 1
(c) f(x) (d) f(x)

5. y=23 @6 euemITLILLOTE0TS)
(a) x-215685@& emevor
(b) y-o1&585@& @emevor
(c) apdluletr euhlE QF6LEID
(d) x-2156m& Q6ULIGE OFOQID
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y= 2x° 616D UEmITULLD e LI ererf]
eULPILIMES G1F6DEYID?

(a) (0,0) (b) (2,1)

(c) (2,0) (d) (0,2)

y=e eTelin eUemTUL(PL Y DNE&LD
Q16U (bLD LeiTerf]

(a) (0, 0) (b) (1,0)

(c) (0, 1) (d) (1, 1)

flx)=| x | erebTm EMILN6OT LSEAM) DALY
(@0 (()-1 (o)+1 (d) -
x#20 eteom  [Hlemeoulled  Epeu(HLd

. 3 L ol 1
sniysefled ebgy &miy f(x) :f(§>
ETE0TM EUEMSHUNED SHEWLOW|ID

@ fi="31

2

®) fix)=1"%

(c) flx) = x

2
(@) fix)=>11

f(x)=2" wHoid ¢(x) = % sreafied,
(fg) (x) @ebr AN

@1 00 (©4 @ 4
Shaeneid &miysefled e1&H DO
SMILMSEYLD LoHMID STL 6mL FMTLMSHEYLD
Bmeens?

(@) flx)=x+5 (b) fix)=x
() flx)=x" (d) flx)=x"
siemeoTHaE X € R & f(x)=—5
6TEOTLIS)

(a) e sweflF gL

(b) L& FmiY

(c) 2Ab&SE eIy

(d) omnfledl& amry
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___IEEEN
13.

14.

15.

16.

17.

18.

19.

20.

21.

semeds x € R & f(x)=|x| —ebr
efi§asomeTg)

(a) (0, ) (b) [0, =)

(c) (=00, ) (d) [1, )

flx) = ¢ Bem eueBIULSHWS GUM6d
55 CUMITLIL H6MSH& C\SHT6T0TL FTTL|

(@) f(x)=a%a>1
(b) flx)=a%a<1
() fix)y=a",0<a<1
(d y=ax+ba#0

f(x) = x* wbmib g(x) = 2x+1 ereviled,
(f2)(0) etr I

@0 ()2 ()1 (d)4
limM =

6-0 0

@1 () ()= (d)6

)lci_li% ex; 1

(a) e (b) nx"1

(1 (do

x @61 erbwHIES, f(x)= ;Ct%
QSMLI&S SMDEI?

@-2 ®1 (©2 (-1

gmiy flx) peordl x = a B
QSMLIEHSSHE0T6MID C1&HT6TOTL & 6T60fl6D

lim f(x) it o
(a) fi-a) ®) AL)
(c) 2f(a) (d) fla)
a3

@~ b -1

(c) logx @ 2

4 (567~ 210gx) =

(a) 5e%— = (b) 5¢* —2x
() 56—+ (d) 2logx

X
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22.

23.

24.

25.

®

. flx)= eTeufleD,

. flx) = 2x-| x | eredIm &MY

. dy
y =xwwHOId z = -~ eTevfled dz =
@x O1 ©- @~
, . d’y
y = e erevfled, x = 0 @60 — 5 Qedr
. dx
&y
(a) 4 9 (2 (o
y =log x erenfle, y, =
1 1
(a) & b) =2
CR (d) &2
e -
1 a
(a) xlog.a (b) a
(c) xlog.a (d) a*log.a
@51 H60015H G SH6IT
1 .
. flx) = F10X >—% ereuflev,

fifx)) = 5215 aren iy

¥ = 9-x? 6T UEDITULLD 6UEDTS.

= x#0 .
) x=0 fim f(x)

SHM600THSHEH S G| V6D 6T60T& SHmevorLil.

. - (2x=3)(Vx—1)
LHLGS: chl£n1 2xr+x—3

x=0 Bed
QBMLIFSemL I &ML 6T60TSH SHML(b&

1—x , x <1
. fle) = 1—x2—x) ,1<x=<2
3—x , X>2

ETEDILD FMTLSHE X = 1 LoHMILD x=2 E6D SiFH 60T
OBMLIEAS HedTemld LHMID eUemSHUIL(bS
SHEOTEMLOEMIL! ST MILIS.

C O aefi, dy _ y xlogy —y
% dx x\ ylogx—x
er60T [FiM)16Y&.
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d s , )
g xy2:1ﬁ65ﬂ®)2%+y3=06rsmﬂ?ﬂgmas. 10. y =2sinx+3cosx ereufled, y, + y = 0

9. y=tanxerefled, y, — 2yy; =0 erevr [HMI6Ys. ereor Hpiene-

Q3N GLIemT

® Awmmidb B eTeiTLenT 6ol 6T6vuT&:emeNS 61&MetoTL. & fleunHmmHm
&HEUOTMHIGET 6T60TsH. A 6b 2_6iTem gevaeuT(H 2_milienLw|d B ed 2_saiTem GTawLINH
2 ML 60T L (bLD QSMTLIL LibSSID f eTedrn ellflwineorsy) sevord Aedlpiba B S&meor
&ML SH&LD.

® lim f(x) eneooigsées < lim f(x)= lim f(x).
xX—a x—a x—a"

® Auwiewesor a LHmID f(x) eTedTD EMTLSES , lim f(X) wHmId f(a) Qedr lSeT FowNs
Bm&s Geuetoriqil SieudILILOmED. e

® x =486 smiy flx) QU OSTLIEAWNEOT EMTY SpeusnE& CHemeulmeor LHMID G ELomeot
Bubsemenr lim f(X) = fla).
X—a

® sy flx) QO SMTRISSSH T Qeiaeu(H LsTefulgd asMLIFAwenLw sniuns Smbhsmed
31| OSMTLTESITEOT FMITL 6T6OTLILI(HLD.

® ® f(x), g(x) erédim &1 FMTLSHET ABHEOT OLITHIEUTET STTaSHSH D OASTLIFA DLW FNTLESET ®
ereufled f £ g, [+ g kf (k &b wrred) eT6dTD EMTLSEBLD OSMLITES|EML LI STTL|&ET LOHMID

g7 0 erevfled é 1D OSTLTFSFUITE0T FMTL| S SLD.

o Ll )= lim O

—

obpib> R[f ()] = lim flet hh) —f(0)

® f(x) eredtm &MY x = ¢ @b euemBUIL BHemeuwimer HMILD GUTEILOM6DT FHILIHS 6w 60T

L(f" (0] = R[f ()] sy®b.
® smiy f(x) peorEl x=c v euemsUWIL GCzemeuwnenr OHMID GuNgomeot HLibHsemeor
_ flx) = f(9)
hm?

X—C

(PI96YM)| 6ETEOUTETOMSHEYLD, SHMETUISSHHHSNHEYD Sewowl  Geuevor(hiD.

@sement f(c) erenrd @MILGUMD.

0 smaTHE UMBWILGHHHS FMILSEBLD, OSTLISFHIEDLII FMTLSET S@GLD. eoTTed S&Heor
LD MIHEMED QIS B([HEHe Geustor(bld eTedTm Sieudliileveme.

d
® y = f(x) erevflen, cfx(dfc) GTEOTLE ¥ —83 OUMMISHS X —60T @revorL D euflens eUenSHEH618 (10
SHSLD.

&y _ 4 {g’(t)

=f(t) wopit o o= @y _d[g(t)] ar
® x=f(t) wHomb y = g(t) erevfled = dx }

f’(t)}é"mg“ W:%{m) dx
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Exponential
Neighbourhood

Left limit

Interval

Algebric functions
Implict

Limit

Signum function
Chain rule

Identity
Independent variable
Dependent variable
Domain

Function

Arbitrary constants
Open interval
Parametric functions
Successive differentiation
Continuous
Logarithmic
Modulus

Variable

Constant

Absolute constants
Closed interval
Derivative

Right limit
Transcendental functions
Range

Explict
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[G] osvo onrimios

Bhs sHUMLSDS LS5 N601 1eiTepid

LML S(HSHSISHemaT LomevoreuTgHer  Lflihgis

e\&metem SuIeID

o Gzemeu HMID SiarflliL] eTedTLIEOTEUMNS 0T
&(HSHSI[HSHSHI.

o  6\F6DEY, EUIHEUMIL LOMHMID EeoMLE &L
6TEOTLISHE0T EILIMH6IT LOMMILD LILLIEOTS6T.

o agnefl wHMID BmiFlHlened  eTeTD
H(HSHSHI[HSHSHI.

o  Gsemeu HMID SiaflliL OBEDEseT

o sanafl eugpeumil, miHlblemeo euneuTLL
wLHmID Coemen  OBHPEHBHEHHE
BemL Guieter OSMLTL.

e &n(blD LOMID GHeDMU|LD FTFLI60T
LIWLI6OTLIM (& 6T

e GLEHLOLD LHMID FMorhiserleor
LIWLIGOTLIM(H&6IT

o G T CaMHFHL SieTey eTenid
SHSSI®

o UGS uemaUIbaaTler H(HSSIHSHHET

e QUNHEMMSTISHH 6D LGS
aU6m U (bSerfledr LILIGOTLIM(h&ET

o uGE Coemeu OB DESSE.

SIMl(Y &0
melle0T QUNIHETIHTT HIHHSUIDHHET UM
[HIEOOT&H 600 HID WOMID EHTEWS  [HI6TOT
&600115 & &) 60T & & &)1 61! & 6W6IT Ai1q LILIEDLWITEHES
OBHMETUTL &. GUTHETTHTISH D 6UeDS
mletoT&evoflsonens  Bmidlblemens asevey,
@m gl flemeo 6U(H 6UILL, \
eu@wD WHMID  Fmwib,
QBHPEHS6T, LGS OBHLPSH
HEWETH  H6o0TSHH(HeUSH M G LI
uweTubHmE. Coeid 85
®wm GUILIILL o6 o Ll ed

OGWmeoTIi(h SHliteoT
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eUem&HUI L 1q 60T LILISOTLIM(h&6IT

Bsueaum Qeorusems .
816060 G LDEF M) BL L H60SHEH E ' E
Heooll&H&  GUMTIHETT ST 'IEQNTE

QOB TS&E &G

2 _sadngl. Bhs dSHwin El

wsHHled, mID euemaUich

&erfledT 6uMu 6D s 626001810 LOHMILD OLITHETTSTILD
unmi Fled (WSENILDTEDTE SH(IHSHSHIHSHS6I LOHMILD
SIGHE0T LWI6OTLIM(b&6T LD Shi@ LuledBeumLb.

eunersmISHled Syeorfleor GxmmLd

®m o musdl s &mrevoflsmer
spaenLl  @niFl  Hlewed 2 pPusdH
&nrevoflaerfledr OILHBDHLEEOTTHS HE0THSILLI
ulLmed SieunmledT GLOMSHS 2 MHLSHWITEOTS)
2 HusdH &MY WLOMID  HSHEVUEWL I
QflemeoggHeotemioll  LIquiledT  QLBSSM
LIEDED)I& &S FLOLDMSLD.

6.1 euentfl&id LOHMILD
QUINTHEMTTSHTT &S 6d
cuema Ul (hSerfledT LILIEOTLIM(hS 6T
(Applications of differentiation
in business and economics)

&  uUNHeTSTIS  gylphlemeouiled,
6lemed LOMMILD Si6NT6Y 6TEOTLIEOT LOMMI&ET 6T60TS
S([HSIS. D TEOTLIFH| 6 EILIT[H6IT60T 160 exlemen
epUmuilgd OHMID = eTedTU HISTEeUNTTED
GamiulL  (ie0e0d) 2 musSHlwmenmed
euprRisLULL  sileunefler 2 musdl
(eeuerfluich / Sene)y) eTedTs.

6.1.1 Gaemey, ierflliL, 615606, 6UIHEUMLL
LOMHMILD Beonug ML &6
(Demand, supply, cost, revenue
and profit functions)

BGaemeud smiy: (Demand function)

shemuiled, MmiBTGeuMTmed GamrlurL

6@H enmerfledr Siemeurneotdl, SiQUMHerfleor
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eXlemepemI& FMIHEleTeng). eTeor@eu e perfleor
eflemen  siflafleGD  OUTIRs, GeMILILIGD
Sie16Y GeWDEMG LOHMID ELNBerfledr ellemed
Gempwd  eumes  GCasmolupmd  SieTey
155 EHD ).

msTGauNT&Hemmed  Gamuiu’L 6@
eILIMHerfledT Si6MEYEHELD SH6E0T 160G 6)X6060EHGLD
@eoL Guuyeter  e@MLiy GCHemeus  &miL
eTeoTlLhD. Goepd @& = = f(p) Sieded
p=f(zx), >0 womo p> 0 erer
EUEDTWMNIGSLILEDE.

x=f(p) eretin CHemeus FMILINGOT GUEDTLILLD:

x (Bzpemex)
A

Goemer auemeTOUEDT -~ < T T hl

1 efifiGsnevord !
7/
Joamiey .

’
~
1
\

~

o 6@ 50
B ”w"?" Gpemey — eflewed QBMLIL
GUEMETEUEDTIITETE  6flewed  LOHMID
GamLiLhLd Sieme) pSweunning SemL Gu
2_eiten eTHITLoemM OSHTLT6mL 6l6néE&SME.

&.IC8mN&® : (Observations)

(i) Coemeus &milled, elemed WOHMID SieTey
el eSS Hed SmEHEGLD.

(ii) Gaemeud FMILNEOT EUEMBTEUEMIT (LPSHED SHITED
UGSHuied oL (HBLo SiemLOWLD.

(iii) Gpemeu  euemeneuemIUTED, 6K 6B
QFHMTHEHML(bHEID, SFH60T lemd Hlemas
&HIT60T L —2158:33G10, QetoL_BuiLjeiTerm BSHT60ND
eriieun&ID efiflGsetond S @ib.

(iv) Goemeu euemeTeuemIUSIT &MiE), 6B
G&6EMM 6T600T (—VE) S SLD.
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aiefliys &myy: (Supply function)

&hemauiled, 2 MHUSSHWITETTTED CULPraISLI
UL 6 eILINHerfledT SiemeumenT &) SiIGLIMHerfleor
eXlemeDemWI& FMIHEleTeng). eTeor@eu aumperfleor
eflemed  SFHBflHGSDOUTIQE, QUPTHISLILI(BLD
SieTeuneuTHid SHHl&fléESm &) oHmID aLmHerfledr
eaflemed GEODWLDELIT(RS) GULPTRISLILI(HLD
SIGTEUTEOTSHID &EDMEDE.

2_MHusSWINenTmed GUPRISLILIGLD 6
eIIM(HerfledT Si6MEYEHELD SHE0T 160G 6X6M60EHGLD
@enLGuuyeter O MLIY  SeflliyF sy
eTeoTlLhD.  Goeid @& x = g(p) (sieveog)
p = gx), x >0 woopwp p > 0 eer
EUEMTIIMNISSLILIGEHMS.

T = g(p) ereub Sieflié smiiledr euemmLILLD:

(ol

—_ " -~

| ®nIkiGsnevornbd

(4 . . . \
oo Soemiey: )
\ LSlem& 6Te600T /\- -

//-’

& JCHTHS : (Observations)

(i) oefliy &mifed, elemed LHMID SieTey
Grielldlasdled EmbEEID.

(ii) ey FmIle0T EUEMBTEUEMT (LOFHED GHTED
LGS udled oL (HhGLo SiemLOW|LD.

(ili) oeflly euemeneuemIUlE), 6ThS 6B
AHTBLBHEMLbLEGID 6T Iemd
FHlemgsbaneoor IT-FHHSL, SemL Gl
weirenr G&mevord eTLIOLIMIQSID GSMmIh

(iv) oeflly euemereuemuiedr &miey, 6®

LBl6ma 6T600T (+Ve) Sp@LD.
-
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0 15 56

1 ”w"? "siefliy — eflewed  QBMLIL
alemeTalemTWINGTg  eflewmed  WHMID
QUPMRISLILGBL  SieTe] HpHAweunnln&
BB 2 6iem CmIoemM OSMTLITEmL
efleTéGEDS).

o HoGE I .
v n .

%mw GCaemen / sierfliy elldluimeors)
wIHnsHHenr HemFewwl HMeT HOHGE
asnebdmg, SHed  HewLeOUmSeTD

LrHmSHleor eNldHHems Si6D6D.

gweirflened eleme: (Equilibrium Price)
&b eunBefledr GHemeu LMHMID SigedT
siefliy  swHlemeenwl SHeWLWDELIT (RS
HewLssieumip eflewmeoGw  FoeTHlemen
eflemeown@o.  Goaid BFener p, 6TeTH
&SMISHSHE0MLD.
gleoriflemeo siemey: (Equilibrium Quantity)
& eNHerfledr GoHemeu LHMID SiGe0T
sieflly  swHleneoenw  SeWLUWDLOLT(RE
HeoLssUounid  ser@Geu  seoTHlemeD

sereun@o. Goaud Gsewert I, eTeTs
&SMI&HSHEDILD.

eungieuns, Gsemeu WHOHMID  SierfliLy
gny&efled, Siemey v Syeord edlemed p —edr
eunuileons GeuefllLbSSLILIbIHDE.  eTeoTG6u
gLeoTblemed elémed p, - 6wl CHemeus &L
(oive0g) oefliyg  smmfed rHuiio
FLOGOTIElEmED SHETeUME0TS ELIDLILIbEDS).

gweorflemeoll Yeirerfl: (Equilibrium Point)

Goemeu LOHMID Siaflly euemETELEDIT
sarfleor Qe (bl yertarfl, (py, 7;)—&2 SLo60THlemE0LI
Leierf] eTeor@LIMLD.
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gwedrflened aflemed, FLOETHenED Si6Me)Y
IoHMILD FLoedTIElemeoLl LieiTerflésimeoT
eflendaLILLLD: (Diagrammatical
explanation of equilibrium price,
equilibrium quantity and equilibrium
point)

X (Sieme))
A

Gzemeu sierfliiy
6UEMETEUEDT 6)6M6ITEU6DT
swetBewedt |\ | oo
266y &wm@;ﬂmmu
Lj6iT
""" (Pexp)
*g.xE —————
e 2 P (flewe)
FLO6OTIHlEm 6D

uLLD: 6.3

snnsfl HMID SniHHlened & SHSIMHES6T:
(Average and Marginal concepts)

euTgHeuns ' erend &num onmlufledr
SieTemell LTSS Y 6T60TD &b Lommiludledr
sienefled gHUGL LINUTLeOL &
SHHSHEIHSHSH6Tle0r SqliLienLuled eXleurfléaeomntb,
SIEMEULLITEUEDT:
(i) ennet] &mSSI®

(ii) @miFlflemed &BSEIH

(i) sunaflulledr &@mSEIMH: (Average concept)

sunslfl HmHSHHEUTETSH T 60T ((R
6ii&a: Lsmeor 1 60T LOMMILIMLMGLD.
Bzement Y aremés SMI&HSHEDMLD.
x

(ii) @mifHeneoullstr &mSH&IH: (Marginal
concept)

BnFHlened SESHIGETOH T — &8

ummISsH Yy B0 anULS&nlqul 2 L 6ol

. d . . .
rmieSSLoNELD. S&emeor ﬁ 6T60T5 GHMNSHSHEOILD.
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Gun@miiL;

y = f(2) ereti emiLfled Az etedtLg T
86> gnubd QB A IHDD erereyd Ay
GTEUTLIS| SHHEOT QBMLILNSG § &b eILhlD

Ay f<x+Aa:)—f(a:)

LoMMMLD 6r6vfled =
Az Az

SHGLD.

T -@ UMMISS Y &0 anLL&snlqll
o L eong  LoMMiESSLONETE) eumOLAL LI’ L
erevemeduiled eILIbD Y 6T LIHDSHMEILD,
T 601 LLMHMSSMHGSLD 2_6iTem 6¥lEHSHLONGLD.

z+ Az)— flz
3. g @:lim—yzlimf( ) f()
dx Az—»OA‘rE Az—0 A.T
YA
y
y+Ay
0 X x+ AX )?
UL : 6.4 (a)
YA
Ay
! ; _
¥ =fx)
e 7
y ...
wE::___r_--l
S~< AXI
___l
0 X x+ Ax )'(
UL : 6.4 (b)
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egeeyd amiy : (Cost function)
6([H OLNIHEDET 2 MLSHFH CFLEUSHSNS
61506 LILI(hLD O\FHTEmE 6\F606F STITL 6T60TLILI(HLD.
eungeuns, ewnss eseeys [TC]
gnjunenrsl, & USGHsemen 2 _emerLSHEI).
SlemeY
(i) wIMID AFeveYy
(ii) wrmr& eFeeY (IHlemeoIITET E\F606Y)

oM eFe06): (Variable cost)

TMID 65606 6TeiTLS, HLLSSLL
2 _musdl seneysd CuiT eldss e ommidleoTn
615606) H&LD.

mmné egeoey: (Fixed cost)

LMOTE 65606 6TeiTUE 2 _DHUSHSH
SemeyLedt GrOQWNS 6SMLIY SEDENHE
615606 SpSLD.

T S0GSHET 2 _DUSHHSHTET  QH
ewn@pefledT LOTMID 615606y f(7) LMHMID LOTMTE
6ge06) k erenfled GLOMSHS G\FEDEYE SMITLIMEOTE)
C(x)=f(x)+k, x>0 sy&.

E =)

(i) mmIb eFeey f(7) SpeuTEl 2 MHuSHuledt
& S| ©_6DLIIF SMTLMSLD.

(ii) wmoné egeey Lk Speoidm 2 HuSHH
SiETEMEUS FMIHSHE| SI6DED.

(iii) f(2)oMped ©_MiemLIE OSHTETN (BHBTE.

dleo S LLOMEOT (Ll 66T
(Some standard results)
C(z) = f(2) + keredTugy) OLonds 6606y
&my erevfled
owN&s 615606y

2 _Huss

(i) eonafl esevey [AC] =

C(x)  flx)+k
- x 0 x

(ii) egnerfl wrmb esevey [AVC]
oTOIb g6y  f(x)
2 _pusdl x
(iii) egnatl womoné eFevey [AFC]
LMONE 61§06y  f
o pusH X
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(iv) @mis Hlemeoég agevey [MC]

~4E =4 1e)= cw

X
(V) 8mis Hemeo snnaiflg egevey [MAC]
= 4o (AC)

(vi) ewonsaé e\gevey [ [TC]
= gnafl§ 6Feey X 2 _musdl

(vii) MC = AC erguio@ungy snmerf] [AC]
61FE06UME0TS) FIMILDSHEMSH HEWLLLD.

Guh&miiy:

@mififlemens esevey [M (] erettug
Gamomuwons 2 _HusHulerr Siemey T DS
s6emns QmpeH&UTg (7 + 1) eug Sieodledt
2_MUSHHFEFE06Y SpELD.

Bnigfleneos 6&F0SHHMET EUEDTLIL
eflen&sb (Diagrammatical explanation
of marginal cost [MC])

2 pusd eeuafluiiiqedr siemelled 6(®
S0 SiFleflsaslund Gurg Siees 6
DG GOMSSLULUGBL Gurgy OWLIHHE
egeveled ebum LMHDGL @mifblenens
615606 S LD.

Z epd

1 Hevas Gsesy
COtI) oo, }C ")
Cx)evenennnnnn,
C(x+1)—C(x)

y=C)

»

(2-Dusd sierey)

X x+1
UL : 6.5
eu@peumilg &miy: (Revenue function)

& GUNIHeT 2 MHusSH eFWILILL (D,
emaLILGbD CuTE HenLSH&HEHEm G OSTENS
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6U(HEUML 6TeoTLIL(bD. & _Hudd eFwwiulL x
SIOGL 6GUMHEmaT, QI SI0G P 6I60ID
eflemeoulled efHsLLGD Gurg HlemL&HESLD
OHTEmSBWINEITSH QWSS eupeumil R(z) = pr
6T60T UEMTIIMNIGHSLILIGEADS. ShiE T MHMID
P ETEOTLIEOT LOl6M& 6T600T ST GSLD.
4
-
i @muw"? 2 _musdHlwienmy, iHles eflemeouded
aigle sememel kG GuTgl euHeUML
&1 SID.

&leo Sl LLomeT (Lplq 66T
(Some standard results)

R(z) =pz eredrug) eumeumité &miy ereofled

(i) agned eumeumis [AR] =
LON&HS EU(HEUMLL B R(x)
2_musdl T
(ii) @mid Hlemed euapeumit [MR] =
dR

d _
e a(R(x)) =R (2)

(iii) @md Hlewevs sunar] eugpeumis [MAR]

=p

~ % (AR) = AR ()
dx

Guh&MiLy:
(i) eonefl  eu@eumyd [AR] wHmib
eflemeowtd ( p ) Q6TEM. (1.8 A R=Dp)

(ii) elHLuemeDT Si6T6Y X SIS SHETTH B[HHELD
eungl, (z+l) eus S0 2 HusSH
QFLWLILL(p eNDHSUILLL STed SHlemLHGSLD
GaHMIMLILOMEDT Sn(bSH6d euUHEUTCW Smid
Blemed eupeumil [ M R] o4@Lb.

@mnidliflemed EUHEUMLISEHTEOT EUSDILIL
eflens&d [(Diagrammatical explanation
of Marginal Revenue [MR])]

alhuemeor SiemelledT SiDGHS66D 6D
S0 SF&fHGLEUTE QLNSs eurHeUTUTed
erLIGbLD LoMHMGLo SMISHlemed EUIHEUMIL ShGLD.

11 10 UGLIL euessiIsd sewflald ommiib Lyeerfluiwech

13-12-2022 13:01:19 ‘ ‘



(@@ﬁlll‘rlh) DS e
R(eH1){-eveemeeneennns R (x)
RG){eeeveuenenn,
RGe+1) — R(x)
Yy =R(x)
) . e >

) (2-pusdl siemey)

LILLD: 6.6
Seonmu& eniy: (Profit function)

ownss 2 _Mmusd eurHeuTuIed, CLMSHHE
eFeeH@&D Bed 2 eitem 2_Lfle 6&TemnasGIW,
@eonub  ereotliLpd. R(x) etediug Owonss
aumeumy, C(x) eTedTug) 6Lon&oHE 61§66y 6r6vfleD,
@eonué aniy P(x) erebrugy P(z) =R(z) - C(2)
6T60T 6UEMTWIMIGSHLILIHEDS).

dleo S LLomeT (Ll 66T
P(x) = R(x) - ((x) eredrugy @eonug &miy
ereufled

QWM5s Seomulb

(i) eunerfl @eomub [AP] =

2_pusdl
_P()
X
(i) @mi& Hleweo @eomuid [MP]
dP d

= E:E(P(x)) =P'(x)

(iii) @mi& Hlemeo sxnarl @eomud [MAP]
= 4 (aAP) = 4P'(2)

(iv) MR = MC ereqyb@umg) Qeomué &L
[P(x)] eu@modeng SiemLub.

6.1.2 apdp&dl: (Elasticity)

r eteorm yemeflulled y = flx) eredrm
snifedT QBADES T Syeors, y -6 &mMT
MHDSSHGSID, T —60T &M  IHMSSMHSLD
9_aiem eXldsHsHH 601 eumDLIL UL L. 6T6D6m6D 6T60T
EUEMTILIMISSLILIGLS M.
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Ay dy
E Az&(]& dﬁ d:L‘
T T
14
LR ~
< fafuor?

dy ~— T-®ROUTDISS Y 6T Snid
o 1Hlemen Siemey

Y T —g QUMMISS Y —60T
z ganarf] Siemey
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(i) @eomuid, Hmedr, HmieueTSS60T 2 HLUSS

GumedTm UWETHTHSHHS LFLL S emarT
GILITHLOLD SIEMLLIE O\FILIEUSDS.

(ii) e@eveymer, 2 emplly GuTETDHEUNHEMME
SODLILSDS.

(iii) sTHGHemedsd SL(BbLUMDb, G pIHTWSH
Canmaed oeme] GumeTmeumHemmHE
SOOOIEUSDS.

6.2.1 &b LOHMID &EDOULD
gmjy&er: (Increasing and
decreasing functions)

QU@L WHMID MWD  ETeTD
SHHSSHHHHEMET  ANNHSHIOSHTETEUSDG (6T
EBM(b&SLILILL 6 STILIESHTE0T EUemaTeemTUT60T
SeTEMDEMIW  EUEDSHUILED CLPeDD  eTeleuTm)
SIT600TLIG)| 6TE0TLIEWS Liufled@eurLb.

(i) &n@w smiy: (Increasing function)

y = f(z) eredrm &miiy [a,b] eredrm ewpiqui
BemL66uafluied

T, <, = f(xl) < f(x2> SIWOTHGI 1,7, € [a,b]
6T60T  SIEWIDW|OMEDTTEY, SiF| Sn(blD &ML
6TEOTLILICHLD.

y=f(z) eretrm &miy [a,b] eredtm cpiqui
BenLe6uafluied
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1, <z, = f(1,) < f(,) oeweoidgl 2,1, € |a,b]

o601 @pLdle0T, SiF S LTSS &Fa(bld &ML
6T6OTLILICHLD.

K y=fx)

* f(xz)

Sxy) )

2

o X X

Xy

1
T, <z, = f(z,) < f(z,)
FHLLLOMSHS &n(bld FIL
uLLD: 6.7

(i) ®ewowb FmiL: (Decreasing function)

y = f(z) eretrm &miy [a, b] eT6dTD cpiqu
BemL66uefluied
T, <z, = f(acl) > f(m2> SIMTSHG| T, 1, € [a,b]
oo @@LIfedr, SiH  GewDWD ST
6T6OTLILI(HLD.

y = f(x) etétrm &miY [a,b] eredrm clpiqul
BenLeeuaflufled

1, <z, = f(r)> f(s,) oeweidgl 2,1, € |a,b]

eTeor @LIle0T, S8 S LIOMSES GHeMMILD SFTTL

6TEOTLILI(HLD.
YA
[
fio) |
Ax,)
\ >
0 X Xy ;(

xl < xz = f<$1> > f(xg)
HLLIOTSHS GemoWb Sy
uLLD: 6.8
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] 2/A
&y J y
&MbSSILLL QenL6l6uef] (DWQEUSHID 6
&MY 8a(bld FTTUMSHGEUT Si6D6DS)] &6MMILD

snun&Geur @mbsned g 6fluieds &L
6T60T SHEWLPESLILICHLD.

Sa(blD LOMID GSEDOUID FTTLESSTE0T
Uns&H6&H (105 Bangenenr : (Derivative
test for increasing and decreasing
function)

Gammib: 6.1 (1flerpLevoTLO60T))

[ eaem @m smiy [a,b] eeim ewiqu
BemLeleuefluied eismLidfwnenrsnaseyd (a,b)
ere0im  FHmhs SemLoeuafluled euemaui g
5555M&HEYD E[bHH&), GLoaID

(i) f'(z)>0 aqeofled f epeorgr [a.b] uled
8o (bLD SFITL| SI6060&]| ETMILD &TITL| 6TEDTLILI(HLD.
(ii) f'(2)<0 oeolled f epemg [a.b] uled

GSEMDUWD &ML ebe0g SnhiGd &y
6T6OTLILICHLD.

Guopemiiy

(1) (a,b)-60 o eitem  a1-60T SiEWEOTHE
oL enéen f'(z)> 0 eefled (a,b)-6
f 8@ S| LLOM60T S (bLD STITL| 6TEDTLILICHLD.

(ii) (a,b)-6b 2 dten T —60T SIWETSHS
Bl eenie [ (2) < 0 aafed (ab)-6
/ em dlLoner Gempwb &miy
6T6OTLILICHLD.

(iii) f'(z) =0 eefled fz) @ W

&MITL ereoTLiL(bLD.

6.2.2 snjlleor Goésiflewed LOHLY

(Stationary Value of a function)
[(z) eeorm &niy [a,b] erebrm epgw
BemLeeuefluied QFMLTFANeoTHTSHEYD (a,b)
efeotn HmHd emLoeeuefluled euemHUILS
SHHBHIHMHEYLD C\HITETS.
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r=a-0 f(r) Cosshlemeen ienLdmns)
aeoflled f'(a)=0 ereo1 Siemiows Geuedor(hid.
f(z) -ebr Gapsablemned wHIY f(a) ererayb,
(a, f(a)) erediug CassablemenL Leier ereoreyLd
SIDPSSLILLEDE.

dy

=
aMbBaMbh

YA

aaMbBaMh

P, Q, R erettuent Ga&H& Hlemeoll Lemarflaer
LLLD 6.9

euemIULLD 6.9 —6d y = f(x)eredTD &MIY X = 4,
x = b wodoib x = ¢ eredip WHBafled CHébas
Hlemed SiemLEDG. b Leerflaerled f'(x) = 0
el BHEHGLW. sieumnlent euplwinas
QUEDTWILILGD  OBTHBBMNBLEHET X—NFHHS
B 6m6tuTLING SIEMLOW|LD.

eun@ernanr  Ueterfl  eXleunThl&H©EHdHES
OSMLITL|6mL LI eUEMITLIL &g 60T CLOEOLD,
ewnungsHleor Gunéems SIBIHE C1&T6T0T(h
(WeT@eoTMHUIM(bL60T (&S 6EDMLD.
TbHHSSML (b 6.18
f(x) = 2°—32> 44z, 2 € R aettm &MY
R — 60 SILL10M& &n(blD &ML 6T60T [HMi6ys.
girey :
fl) = 2° —32> +4z,2 € R
f'(x) = 32%2-62+4

= 322-6243+1

= 3(z-1)*+1 > 0, siemeTdE = € R
agneug, Shm@& MTHFH T € R —-&GWD
f'(z) > 0 gy@1b.

.- feretim &my (-o0,00) eredtm QemL6uerlufed
S LIOM&HS &n(blD FTTUMSLD.
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ThHHSSML(b 6.19

f(z) = 2% 47 +6 erebim &MY ETHOSHS
BemLe6eueflzefled FILIOMHS Snbld Si6LEDGI
FHILLLOM&HE GH6EMMULD 6T60TE SHT600TS.

Siiey :
f(z) = P-42+6
T —£3 QUMMISE eUeMSLIL(bSS,
f' (2) =224
f' (x) =0 = 22-4=0
=z =2.
Ceo 5 oo
LLLD : 6.10

T = 2 etedtm Ueiterfl 6wollewetor GamlemL
(=o0,2) oHMID (2,00) ereor LNfl&SOTM .

[@evLeauaflsefley f' (1) -saner &Mulep
(+o16060 &) eMLLIS SIT6voT, SisrelemL6l6usrfls6rfled
Bomhs -1 glHenId 6@H WFlienL
1 (x) -éd ArHulL’ b SHmevoreomib.]

f(2) speorai
(' €9 2) _d)
S LIMTHs
GEOOLD
&y

(-0, 2) <0

Az) ng;,
(2, ) FHLLIom&HS
&n.(blD &MY

SiLLeuemeoor:6.1

ThSHHEHSTL (b 6.20

f(x) = 427-627-722+30 eT6tTm) FMIL 6THOSHS
BenL6ueflsefled Fnhld SIEDOF &HEHDLD
&ML 6T60T& SHTE00TE.
Siey :

f(2)=422-622-722+30
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#(2) = 1222-122-72
= 12(2%-2-6)
=12(z-3)(z+2)
f'(2) =0 = 12(2-3)(2+2)=0
r=3(or)z=-2

z =3 wHmib x = -2 eredim Yeiterflsefled f(x)
CaéaHlemedemil SIEmLLLLD.

< ! !
- I |

-00 -2 3 o
uLLD: 6.11

\/

@mE ewlieweor Ganp  (—o0,-2),(-2,3)
wHMId  (3,00) ereor  cwedtm  LfleysemmaL
Ufl&slLbEDE).

&a(blD /

BemLcleuerflsmer &6mMLD
BemL_oc6uelf]

BemLa6uerfl
(=0, -2) ) >0 (oo, -2] -6d
&n.(blD &ML

BemL a6l
(-2, 3) ) (<0 [-2, 3] —éb
&EDOULD EMLY

BemL_oc6uef]
(3, ) HE) >0 [3, o) —6d
&n(blD &ML

i Leuemevor: 6.2

ThSHH ST 6.21

f(2) = +22-5 eredim enmiedr GadboHlement)
yerefl wmmib CaésbHlemen wHllilemeors
HT600TE.

Sy :
f(r)=2>+21-5 .. (1)

- & euUMTMISE eUeDsLILGbSSHID Gurg HID
eLmIeus)

f(x)=2z+2
Gasablemeoll Lyeteflulled, /() =0
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= 2rx+2=0

= r=-1

z=-1 - f(2) speorg CapéaHlemed HLiemL
OLDHMHESHSLD

z= -1, erenfled, gwedtuncy (1) —6d abiba
f(=1) = (-1)*+2(-1)-5

=-6

f(z) et Gaésblened HLIL = - 6

aerBeu Gasableneols Letefl (—1,-6) opmib
CasabHlemed WHILIL — 6 SpGLD.

ThSHHSHSM b 6.22

f(z) =223+ 922+ 122 + 1 erédrm &niLfedn
Casaflemeoll Leatafl wHmID CHésbHened
wIHNemeoTd HMETOTS.
Siiey :
f(z) =222+922+122+1.
T - UTMISHE eUeDSLILGbSSID GUTg HITD
euUmIeUS
f(x) = 622+182+12
= 6(2?+32+2)
= 6(z+2)(2+1)
f(2) =0 =6 (2+2)(2+1) =0
=z+2 =0 (21) z+1=0.
r=-2(o) x=-1

x=-2wopw z=-1 e f(2) e
CasablemenL LieTaflememnem OLIMIEIDS.

r=-2wnHob r= -1 ereor f(7) Qb ITHlulipid
Gung Cassblemed WHILILSET HenLSHME.

T = — 2 erevfled,
f(=2)= 2(-8)+9(4)+12(-2)+1

=-3
x = — 1 erefled,
f(=1) =2(-1)+9(1)+12(-1)+1
=4

‘ ‘ 06_11th_BM-STAT_Ch-6-TM.indd 150

ww.tnschggolbooks.in

®

Gasaihlemenll LeerflaeT (—2,—3) oHmib
(_1)_4) %b@Lb

ThSHHSSTL (b 6.23

@ HMEUETD T SiDGS&6T 2 _DHLSHS
3
asieusHaTeoT @eomus smiy P(z)= x? +2241.

3G Hmeuend Seomusdled SuwihiGHms,
B6D6m6EDUIIT 6T60T &600f1&H&HELD.

giey :
3
P(z) = %+ﬁ+x.
P'(z) = 2+22+1
= (2+1)?

T -0 SiemeuTHE  LFIISHEHHESLD
P'(x) > 0 eredtugy 6\gefleundimg.

.". fmjeueotoneoT gl eonLisSled @uirki&EDE.

ssusepus: (D)

R(z) wpmib C(z) etedruent (pemmGul
T SGHeT 2 _mHusbd FeuHnaTeor
GUIHEUMIL LMHMID 6FDEYF &ML 6T60TS.
siemenTHEl © > 0 -5&WP(z) = R(z) - C(x)
6T60TLIZH GLIIHLD LoFILIEmL SHeWLIUDEIM(RS)
@nig Hlemed eueunit = @miF Hleweos
615606Y 6T60T SemLoW|ID, AGMeug R’ (2)=C’ (1)
aeid ULsHHled Couniamslu  &mSS
9_eooTemowIn@. GHéa Hlemevll LeTerfluded
@60 ELHLSHENS WL EM .

ThSHHSSTL (b 6.24

2
C(z) = % + 52 + 200 womid p(z) =40 -
eTE0TLIS| T SiDG&H6T 2 _MUSH FILeUSHDSTET
6WNSs 6lFeve) &mil LHmId CHemeus &miL
ereufled  QUEBL  eOMULD  SlemLLILSMNHSTE0T
2_musSuiledrT Siememeud SHTE0TS.

girey :
2
C(a) = "¢ +52+200 .. (1)
oo p(z) = 40-z ...(2)
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BniFflene aumeumi [R'(x)] = Snifflene
agevey [C' (1)] ereor @pS@LOOLIN(YE), SedmLID
GBS MG,

gedtunch (1)-eSlamiba C (1) = ZTx_'_ 5
= % +5
gloedTun( (2)-edl@pmhe R = p-x
=40z~ 2?
R(z) = 40-2z

oTemGeu 40 - 27 =3 + 5
r=15
T =15 — 60 @e0MLILD ALI(HLOSHEMS HMLFME.

6.2.3 @L1b §MIHS OLIIHLOLD LOHMID
dAmjoid , BLIALICH EILIHLOD
wHmb &AM fmioib: (Local
and Global (Absolute) Maxima
and Minima)

euemgwemnm 6.1:(Definition)

@Lb &MiBs UL LHn SLIbSTIHS
#miold

- o eenLsA absend & Hobhs
@emLeeuafl (a,b)-6d f(c) = f(x) siementda
z € (a,b) eremionm SiemHSTED [ 0TS
SL1b&NIHS ELHLOLD (Si6D60S) FMIHG EILI(HLOLD)
eUDNMIHSEM | 6T60TEOILD.

- o aeLsA gGend @ HobHs
@enLeeueaf] (a,b) —60 f(c) < f(z) siemenrda
z € (a,b) eTemionm| SiemOHSTED [ SH60TS
@Libsming Mo (i6dedd &MiHS FMILD)
eUDNMIHSEM | 6T60TEOILD.

euemIwemm : 6.2 (Definition)

BUOL@® QU@L WHNID WHNID WEAD
dmioLb:

f —eo1 onmhissIeeTer SemeUTHEH T-HELD,

flc) = f(x) ereor @mé@oneomed [ Speorg
c-uled BLOLIH OLBLHDS SenLEADS)
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ereor@umd. f(c) etetTug  f-60T SimTRIBSHSHIED
f-eor BLeILI® LI Sp@LD.

@BazBuned [ -6 SrRIBSHeeTer
siemeiHd T -&&WD, f(c) < f(r)  erevr
siemoujonered [ speors  c-ed &AM
Mo S ems SiemL &) ereoreonid. f(c) eredrLg)
f —eo1 snaesdled f-e1 &AM HILMGLD.
[ —ebr LIS LHMID WBEAM) LoFLIL|S6IT 6T60TLIE0T
WemmBW (&L bl Yemaflemen( midl Hlemeoll
Lemerflae6iT) eTeuTLILI(HLD.

(a,b) —ed f etedrm &MIN60T OLOLH WS
HmId 15&Am wElyser wgseTmeliw
U@L  WOHMID  (Wepsermellw  fAmolb
6TEUTEYLD SIEMLPSSLILI(HLD.

@Lb&mihe eu@d oo LD STIHS
&mioid Eweuprineeor [FlLibhgemeorSHe:
¢ -8 2 _emenL&dHW (a,b) etedim Hmibd

@evLeeualluled [ eTedIm  ETTUMENTE

euenaWiLSs658 LOHMID () BTeTISs5HSE)

6T60TS.

(i) f'(¢) = 0 wpmo " (c) > 0, erevfled
| apeorgl ¢ —ed LD &Mihe AMIoSHemS
SiemLEHME).

(ii) f'(¢) = 0 wpmo " (c) < 0, erevfled
| apeo18 ¢ —eb @LID &NiHS OLIHLOSHNS
WL ADE.

" =)
euUNmeMSMISHHeD, y = f(z) eTedTLS E\FE0EYEF
&ML Si6DEDG 6UIHEUML &MiemL GSU&GELD
eT60fl6D, %= 0, eteoTm Leimerfluiled, 6G1F6v6Y
Si606E0] EUIHEUMLL GILITHLOLD Si6DEDE] FIMILOLOME
Lm5HED.

ThHHSHSHM b 6.25

f(2) =22 + 322 - 122 er6dtm EMTIDS
aMF Hlemed (PSL(b) LOFILILSHEDeNE SHT6ToTs.
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| T T T
Siey :
f(z) =222+32*-122 ... (1)
f'(2) =622+61-12
f(x) =12z+6
f'(2) =0 = 622+62-12 =0
= 6(?+2-2)=0

= 6(2+2)(2-1)=0

= rx=-2;2x=1

T = -2 erevfled
f" (-2) =12(-2) +6
= -18<0

r=-2-60 f( 1) 26018 BLID &NIHS OLIIBLOSENS
SiemL&HME).

Guoeud (1) -6 z = — 2-;3 GgHui, LD
&MIHS EIHLOSHEMS SIeMLLLIEDILD.

f(=2) =2 (-2)*+3(-2)*-12(-2)

=-16+12+24
= 20.
x = 1 erevfled
(1) =12(1)+6
= 18>0

r=1-60 f(7) speors BLID &MiHS HMIoSenS
WL EDE.

Guoeud (1)-e0 z =1 -  GgpHui, GLb
&MIHS FMIDSHEMSH SHEWLILIEOMNLD.
J(1) =2(1) +3(1) - 12 (1)
= -7
amig) Hlemed (W&L(b) WHLysHeT — 7 oHmID
20 g®1b.
ThSHHSSTL(H 6.26

[-2,1] eretTm Qem_G6uarflufled f(z)=32"-
2522+60x+1 eredim EMINDG (WpseTTedL
GILIIHLO LoMHMID FMID OFHILILSHEM6NTS  SHTET0TS.
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sirey:
f(z) =325-2523+602+1 .. (1)
f'(2) = 152*-7522+60

= 15(2*-517+4)
f'(x) =0 = 15(2*-522+4)= 0

= (?-4)(2-1)=0
r =12 (1) v=1+1

~2,+1 € [-2, 1] wHmyb 2 & [—2,1]
T = -2 ereufléd
f(=2) = 3(=2) —25(—2) +60(—2)+ 1
=-15
T = 1 erevfled
f(1)=3(1yY—25(1)P+60(1)+1

=39
T = - 1 erevfled
f(=1) =3(=1P—25(—1)+60(—1)+1

= -37.
WBLeILIH 6B = 39
866 Amiotd = 37
6.3 e WHMID Mo

&) Swieuml 60T LILIEOT LI (h&6iT

(Applications of maxima and
minima)

6.3.1 b QeomUd LHMID
#MIo&615606Y ENMIHS &600TEH S H6M:
(Problems on profit
maximization and minimization
of cost function)

TbHHSSML(H 6.27

&I L egeeys amgy C=56—8x+ x?
&b @he C eaeiug 6 i0EMDHSMET
615606 LOMMID T 6T6OTLIS & MLISSH) OSFLLILILIHLD
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OLOMHS SDGHET 6T60TH. 2_MUSHIF e\Feeledr
15&AM) oF1TemenTid HSDHSS HSHS 2_MLSS)
SI6T6YBH6ITl60T 6T600TE00f1EHEMEHILLD SHT6T0TS

Sirey:

C=56—8x+ x*
T — & OUMTMISH&| euemSHUIL,

g—g=—8+2x
2—520:—8+2x20
Sor=4
d*C

T ol [2V] dxz

s x=4-60 C 246018 OLBLOSHDS SNemLEDG.
.. 2 Husd eFevededr &AM L

C' (4) =56-32+16 =40
GLogId SIFMEITE0T ©_MLIGEH D66y T = 4 160 &SH6T

ThHHSSML(H 6.28
QI FNEUTSHET CNSHHE 61F606YS

3
gngunenrg C(x)= % —5x*+28x+10,

@G T SpeuTs 2 HUSSH SH&LWD. 2 HusSlufer
aeuaeuT(H S0EHGD T 2 6figb eNdeslinlL
afleow 2 _musHwmers Her 6FeoBeurh
BemeotisHs  esmetHoni. eflwnungs
FhemasHaner Gaemeud ey p = 2530 - 5z,
6T60T E&BM(b&SLLLLMED, 6L Sedmuld
SMLEUSDHBMTEOT 2_MHUSHHuledT SieTemeuwLD,
elemeDemWILD SMevoTsd. ki@ P eTe0TLE)
2_husgluleor seleieun(n Sieodledr elemevemiis
GSUEDE).

Siey:

T SIGHET 2_MHUsbHDHSHTET GLoNSHS
eumeumi: R=p z

= (2530 - 52)x

= 2530x-5x>

‘ ‘ 06_11th_BM-STAT_Ch-6-TM.indd 153

ww.tnschggolbooks.in

siedhaneor eufl T 2 efislb OFaHsILLL 6ulfld
OBTemS = 2.

.. aufl efflaalulL NetT OneaEF 615606

3
C(z) +27= %—5x2+28x+10+2x

@60 = ELoMSHS eUIHeULL— (ELOM &S 61F606)
+ 6urfl)

3
P =(2530-5x)x — (%5~ — 5x” +28x + 10 + 2x)

3

- —%+2500x— 10
Z—P = —x2+2500
X
d’p
Al -
Z—I; = 0= 2500 —x>=0
= 22 = 2500
s =50 (=50 emhyemLuwse0eD)
2
2 = 50 erevflev, d—f =2x%x50<0
dx

=50 —60 P 946018 QLIIHLOL SAeDLSME
P =2530 - 5(50)
=3 2280

TbHHSSML(H 6.29

o_mnusdlésneor Gumuniemey 6§06y I 1600.
65 SiEMS&TET UNBLaFee] I 30 whmid
T SDGH6T 2_MHUSHSF 6\FLIeUHNHSHTE0T et lILID

2
X . .

% <W) SHGLD. NS O15606Y FMILOLOTS B([HHS
THIHEMET DGHET ©_MusHd  eFL
Beu6soT(hLD.
Siey:
E&BMbSHILLL  H&H6Ul60TLY, @ ML
eun@pefledr T Si0G&6T SWMfllugmemeor
e s 6Fee) (1) = (2_musd a\giieusnsner

2erflwib) + (OUNBLOFDEY) + (2_MHuSHléasmeot
GmunTeneud 61§606Y)

2
() = 1% + 30x + 1600
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2

C(x) g0 T 30x+ 1600
AC=—"= e
X 1600
= Jo0 T30+

d(AC) 1 1600 . .
dx T 100 L2z '°bOio

d’(AC) _ 3200

dx? x>
d(AC) . 1600 , 1 _
I 0= 2 + 100 =0
= 105 = 1?2" = 1% =160000
x = 400 (-400 gmhyemLWws6e06eD)
d*(AC
x= 400 sy, 0 AC) _ 3200
dx 400
aigpneugl, x = 400 erevfleo AC syevrs
fnIosems SiemLEMDE.

snnslfl egevey miowons Smes 400
S0G&H6T 2_MHudd e\FwILL. Geuevor(bhiD.

X)) w4 6.2

1. T S160&SH6 Q\GHME00TL. 6([H CIIMIHEHSHETE0T
2 HusdH LOHMID EHEOSLILbSSEESTE0T
ansiflg egeveys smiy AC = 2x — 11+ %
A C 246018 8n.(blD SMTLINS HIEOLOEUSHHSITE0T
2 _musd seney (1) anm@ WwWHLsem6TsH
SHITE00TS.

2. @M OBTmEO&HSTLE 2 _pusSSlwmery T
6T600T600TH6mS® Q\HITETUTL. G\HTEmEDSHBTL LI
QULIgHemem 2 _MuddH e&Fleusdn@LD,
&HemSLILIbSHIEUSDGSLIONETT 6\F06YEF &ML
C(x) = 300x* 4 4200x + 13,500.
QEIEEUTH  EHTEMESHSHTLES  GLILIGU|D
% 8,400-5@ efhusmerr GFLWILILIGLEDE
eTeufled, [limeuEoTSHE60T E0LID HFHLoTSMS)
er6oT (HMI6)&.

3. & wioniflenwwinenfler GHemeulimiqeor

euemeneuemy = 106 — 2p womib sgns]
e\FeoeyE FmiLleoT euemeneuemy AC = 5 + %
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@i p eTetTLIS| ©_DHUSSHSTE0T 63(H 160G
eflemed WOHMID T 6TeOTUH 2 MHUSSH
QFLIWLILILIHLD OWLINHLSe6rfledT 6T6t0T600f|db6m
SHGID. GWwNHd euwmeumil R = pa, erevfled
aiflaliuquimesr  Geomud FHIHLD 2_MHUSS
siemey LHMIDL  WBheum Geomud
SHEWIUNEDMDS SHITETOTS.

4. e SHMIEON eHULLTENT 66 LIL6Tof15HE
% 136 efiggdleb 100 Lweoofla e GomuL L
6EUEIEUM(H LILI6Toll&H@En&sE&D 40 emLsTSHEeT
efigb senEbLY SMmADT. Gewmbeg 100
Lweoofl&HeT  &6DHh& 618 M6T0TL TEDS T 60T
amhmieon GmHesmeTenIL(bD. Sieul LBLIOLI®
EFHTENSHEMLLILI OILINIGUSHNSMTE0T LiLIcvof1s6rfledT
6T600TE00 | HEMSHEMILIS SHTE00TE.

5. y=2x"—3x*—36x+10 -6& &L
&b Mo wHmId LD SNiHS QLIHLOD
SHEIEUDEDME SHIT6T0TE.

6. T eTEDID 6)H OLINHEIledT CLOMSS EUTHEUMLL

2
gmiuneorg R = 15x + x? - %x‘l eT6fl6D,

aunstf] eurpeunuileot LOWLH Leterflulled smatf]
euIHeUMLITEDTS SniFl Flemed auHEUMLISES
&L0LD 6T60T [HmIeYs.

6.3.2 805G Hlemeod &L (bLULMGD
(Inventory control)

BEOL(PemD LoPHMID eTHlTHTe0 CHemeusGamL
epeolieunpLesemensd emasWmLY & weuBs
STSHGSIHIENE06 SL(bLILIMb H@SLD. CLPEOLIGILITIHL &6,
LDHMID ((QEBIOWIEDLIES 2 _DUSS! CLIMIHLHET
6T60TLIE0T ST5@ EXHLLIDSTE0T 6T(bSHEHISSHTL(HSH6T
SHBID.

Bz emeuwiment eweoliaumpL&erfled
Caemaulinest Siememeu &meor QemLeuerflufled
Canpaed WLOHMID OLMISHED oD, CHMIHEeD
61FeD6m6U GHemMLILIGSH FT&HGHleme0d SH600Td60T
2_eT GHM&HBLOMELD.

16 [Hleweod STLOMeOTRISET:
(An inventory decisions)

66UGCIEUM(TH (LPEMMILILD FTSHEI60T SHETEUTEITS),
1. er6ueuene)y GamriiuL. Geuetor(hlD?

2. sieme eriem(pg CamriuL. Geuetor(hid?
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15 Hlemed HevvrddHled ailemend
&nrevvfl&efledr Lrkli@ (Costs involved in an
inventory problems)

(i) 555 eweUHHED 15606 (S16DE0)
QoLUY§ a5606a) (iDe0F)I) FISSS
Gasas asea C, (Holding cost or
storage cost or inventory carrying cost)

6D DS SiE6)Y ESHTEVOTL. EILIMIHLSHEWET 6(1H
siwG &M seaeln® Cosdlemeuliug)
(210608 emaUNBLY QseuSHledT OFHTLITLNS
amUGbLD 6F0B6 F15HG CHHHE \F06UTSLD.

(ii) ubprdGemn elemeo:

(Shortage cost : C,)
166G Sl emeUlUSNHSTET EBMETLPSH6ED
eungpefledl UDOTHSEOOWTED e ML(bLD
sflalugs 615606 LMHMMEHEGNDEF O1F606UMELD.

(iii) e L&l Lemwliy§ 615606 ( S6dE0S))
Canmsed 615606) (S160608))
aameTge agFee] C, (Setup cost or
ordering cost or procurement cost)

OUNIHLSHEMET 6UMMhIG6USMHHT60T B&HM([HSH6D
emeullyF 6Fe06] s 2 musdlulenr
UG5BS, ©_MNLGHH ©_LIST600NhIHEm6IT oMM
SIMOLILIGDHETEOT SHTDL HLLF 615606,

6.3.3 0@ psmuS CHENHSHED SieTey
(Economic Order Quantity

(E0Q)):

UBLTHAT sT6GS CHHs 615606 LOMHMID
BEsulsaiu’L.  gpbleneoulled,  euHLMHET
CoemeusGamu  Himeuesr  SiemLLE 615606
GurmeTmemeudHemaT GHeODLIUSHEGS emDm
auemaule) GCanmaed oieTemey, FiLbdHHLCH
Ol ST CHMIBHSHEL 66 Sh@LD.

HHITHMS SHHEISHSLD (PewD SHMHMED
Fmemeor GLODLI(hS&IUSDHHTSHE

QBM(b&SSLILL(beTengl. HHEN&HGLD (Pemm
Gareiled CaLsLLLLM LTS

Gaemey aBHIHSID, GewDUT (bMWD,
SIMeoTENSeD 2 _6Tem QMRS GLMIBETTSMT
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Crnédler &L SiemLohd BHM[HHED IETEHEULLD,
SbHFHbHS FnHHLNeT QemL eauaflHarfled
Ganmaed SaTemeusd SionefliushEp, Qbs
GUMLILIMT(H LIWIEdTLI(h&MGl.

EOQ i oum detTeurmeueoreumemnms
&(HSHGeund.

(i) e sne swtelhes &iner Gzemen R
SIDGH6IT 6T60TS.

(ii) &mé6® Hewed 2 _plLsefleT Siafliy
b0 sH 2 MHusH 2 Lemquinsll
QUDLILGLEDE) 6T60TS.

(iii) sT6&S Coses ageey I () aTers.

(iv) 6 h6voTIq60 GSMILILICHLD 6T6v0TE00 | SHEmS
'n' eTeUTeYD, EEUCEUNH (WewDUWIL ¢
SOGSH6T CamolLbdleTmen (2_HusHdl
QFLILILILICHE6OTMEDT) 6TE0TE.

(V) qeaeenm GConmesbeh Canmse
agevey IC, eTevTalD, SibSBLES BB
CanmaesErdd QenLlu’L &6
Siene) 't eT6dTE.

@5 sl Lemwlifer efletésll LLTeTg S

Q&Mb&SLILIL(beTeng (Model)

y A

q =Rt

< 4

—t+— A
ULLD. 6.12
& 2_DusSS L L Ioneors) { @emLe6uerlufled
Siem&EDE eresfled, e CHemeuuier Siemey
g=Rt wneory QeIGEUTH GLLSSDESLD
2_muddl i Geuetorhld. ANl HMed Siemey
dt —6b ew&WIHLILTETE| R df , 6TEOTLISHTED &HITED
66 1 —60 em&UlHLILTEOTS)

Itht:lth
7 2

1
=—qgt (. Rt=
54 ( q)
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= 016G Hlemed (W&HBsmevord OA P—eor
urlineney (UL 6.12 —g3 uNTé&e)

QeIeEUN([H 2 MUSS] 6L L SH 60T F1HSHS
Gabas 6\F66)| = %Clth

66UAEUNT(H 2_MLISS 691 L HSletT CaHMIHSH6L
esevey = C,

6EIEIEUN(H 2_MLSHS] QL L HHET CLoTSHS
6F606Yy = %Clth + C

6 &Med Senelh&ner nss sansifl eFee)
) =Llops & . (1)
2 t
4q
dt

()= %CIR—% ()

d?C(t) 2C
dt2 = t33 .es (3)

C(t) eyeora) fimio wHlemuls e,

iC(t)—O Si606D d—ZC(t)>O
dt o

iC(t)zO:lClR—%:O
dt 2 t

2G,
C.R

=>it=

2C
t= 3 eremoGuTEy,

1
d2Cc(t) 20
dt2 = 33 >0

20,
CR

2

Beueummns, 2_shHd (optimum) &med emL6l6uerf]

C3

ty=.—= —60 C(t) apevr& dmio FlliemLil
CR

eUNIEDS).
0@ Sz Canpged Sierey :

2C,R

EOQ=q,=Rt,= C
1
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85Cen  efedserilledr 2 HBHY CHEMNEBHSHD

SIETEN6USH SH6TUTGHSE(bLD Gy SHSITLOMGSLD.

(i) e® aomane, 2 &b CoHTmsedler
6T600T600f 1 6m &

GCaemeu C, RC, 1
’]’LO = = R = _—
EOQ 2C,R 2C, 1,

(ii) 6F 160 BMEVSHED, AMID FIHES [Hleweds
egee)y, C, =,/2CCsR

(iii) sTdHGs CoHsb6HF 0F6] = % x C, Lopmjb

. R
Canmsed egen6] = — X C,
4
(iv) EOQ -évb, Ganemse 656y = FIHS
Ba555 615606).

(v) oewnss 2 & esewe) = Rp + 2C,C,R.

ThSHHSHSTL (b 6.30

6@ Himeuend eumLSHHG 48000 sieo@seT
&EEMI  OUNBLSEMEN  LIWEITL(bSSISMS).
sieubnileor 6 Sieodler eflemed T 2.50 QB
Canmaaisseners Canmae agee] T 45. eif
00T NG CHHHE 6156061 6T S160S EXlemeouiled
10.8 % <&l erefled WG SpFME CoHMHSED
SieNe), b Speoorgmener CanmsedserleoT
6T 600T 600f1 & 61 & LD D MJLD 66 G 6T (H
CammasasEeb QenLLULL &M Si6TeY
SyFUDemDS  SMevoTs. COID LBl HSHTUIS
Gammpaed oienedled, sI1HG CHHHE 615606,
BHMHFH6L 61F606YLD FLOLD 6T60TLIEMS S ILIMT H&HEYLD.

siey:

@i, Coemeu K = 48000

Casag ageey C, = 2.50 &6 10.8%

=198 2 50=027

0

Ganmge ageey C, = 45

2C,R
Cl

& TS CHMHSHEL ey g, =

:\/2><45><48000 _ 4000 oesdt
0.27
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Q@b HeTUIbLEHENET  GampgHeosHarfler

. . R
6T600T600 1H6md = —
9

_ 48000 _

4000
aeleeUT(H CHMBSVISGD BemLLILLL &
4

&IT6D SiereY : 7, =
R

!
= 0,083 syesmr
12 =0

& SpSMs CanpEHed Sieredley, 51&@ CoHHes
e1F606) = = % xC,

_ 4000 027 =7 540

& ApFMWS Canpsed Sieredled, FI&HE
. R
Canmsed ageney =— X C,

9

_ 48000 45 7540

4000
ereoT@e LOl® SpHML CHEMHSHEL SieTedle, FI&HE
Cos55F 6FeeyD, CaMIHSHEL 6FE6YD &FLOD

SHSLD.

TbHHSSTL (b 6.31
QW 2 DHuSHwner] HeoTen)enL
QUMY HEMSWMETTHEHSHGS UHLHESHTMID
12,000 sie0@&6T auPhiGaUsSHE Q5815
esnesorhenem. Gammsed aseey (C;) X 100
LOHMID T6GS CHEHE 1FEV6Y, QIH HDHDE,
ROLMSSH NS 0.80616015S6T0TEALLILILSMDE.
LDDTSHESEDD SEDIOHIHEL LIbEUSIE6mED LoHMILD
CanmaSHSHTET  CUPMISED 2 L 0)I&HEL 60T
ghmIS ESMaTeTLILIbEIDS) eTeufled,
(i) Ve pamws CaMmpSHen 66y HTeours.
(ii) Bevorth CaMPHAHES QemLLILL LS SHTeD
SieN6Y
(iii) =wevoT(h EEOTMISES EULPMHISLILIGHLD
BampEHed60T 6T600T600f 16608
SHFIEUNEDME SHIT6TOTE.
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Sirey :

R = eumpLs Cxemen = 12,000 sieo@s6iT

C’3'= (?a;rr@ggei) egeney = X 100 Gammaed
QETIDS

C\= s76&5 Coébss aseay = 0.80 /éLLy /
LOMSLD QETHINE

=% 0.80%x12 eupL5H DS

=% 9.6 euBLHHDGS

(i) EOQ = Ve aysmus Ganmsed Sieey

/2GR _\/2><100><12000
G 9.6

= 500 sie0@ &6

(i) QI euBLSSHDSTET 2_&hs Gamhsedler
Goemeal 12,000

6T600T600f1&H6m8 = 700 ="500 =24

(iii) 2 sbhs GHILD, UEBLLD QETHINEG

1 . 12 .
= % =24 6U(PLLD = 24 LOMSLD
=%Lorr§,|.b = 15 mpILser

ThSHHEHSML (b 6.32

66 FiMIeu6DTLD LoMFID etTHING 1000 Sieo@ 6T
Soneor  eflemeouled euPRIGEDE LOHMID
6EUEEUNT(H (PO 2_HLSH egevey I 200-6d
SIOISEMGI. QB OLMBEDHSS D LONHHFNS
Gaés Hemens gy X 20 QG QLLSFDEG
2_musdl e FWwWILILGLD e\ ([ L& 6rfl 601
eTevnTe00 1Heme 2 Ml Qs Geustorhid.
500, 600, 700 opmuib 800 Syl 6"t sienen&
6LONSS 2 6THLLEMIOLILE 615606 LODMID ST5HG
Hlemend CoHoHeE 01F606)He6ENTE SIT600TsH. (BLOGID
EOQ &sdlrgemsll uweTUbSH, 2 hHusd
6L L& 615606M6UE SHITET0TS.

Siey:
Boemeu: R = 1000 sie0@ &6 / ongid
Ganmae egeey: C; = T 200 @ Canmaaisd
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16 Cobas aseay: C = T 20/ 2 @mlug/
LOM&LD

EI6G Hlemas
Badas 615606

ngl

500 1909200 =400 2)%x20=5000 5400

600 X099 200 = 3333 9020 =6000 63333

700 1000 1200 = 285.7 790 x20=7000 72857

800 1909,.200=250 890x20=g000 8250

SiLeuemenor : 6.3

2RG 2x1000x200
EOQ=y/~¢c~ =v " 20

= 20000

= 141 sio@s6T ( Gamrmuons)

TbSHHSSTL (b 6.33

m  swflly  fimeeo, &ameor
ellemeouiled 4000 sGH6T 2 _MuUsHHUlement
QULPTRIGEUTHNS EYSHHIGHE\HTET0Ih6ToTS.  EBLLIE
015606) SIDG REOHING B pevonanNES I 50
LOHMID FT6E SUUE 6506 QI 6LL
2 _MHudHnG 160 ereor SioneollbSLILL (beiTene).
2 _MHUSSWITEOTEH 2 L 6ONqUITS ST IhIGEUSDE
6SGISHEIBTETEMLILIL (bETTeN g LODHMILD LINMITE &6mMm
S H&HsLILGbeuSHeemed ereufled, QLLID
6ETMIEHE ELONSS STT&E Hlemens QF606, FmIoLd
SMLEUGNES GTHHEMET SDGHET  2_MHUGHH
QFLILI (B6UETTT(HLD 6T6E0TE BHE00TEREb.

siey:
LS Gaemer : R = 4000 sieo@set
Bmwiys eseey : ) =3 50

QM 2 HUsSHES Canmsee aseey: (=3T160
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2Rc;
G

EOQ=

_/2X4000 X 160
= 50

= 160 sie0GHe.

2 Husd eFallemend (GHMDLLSNE
QLLLD Qerm&sd 160 sio@ser 2 pusdl
Q&L ILL. Beuetor(hiD.

ThSHHEHSTL D 6.34

& Fimieueotioneorg 500 QUL Ig&emar eeoTm)
ONShiGafled eummidlujeTengl. 6 WL Lq.uileor
eflemen T 125, Gam@pzed 65606 T150 Sy@Lb.
QO S0HNGS HeooTh 515G Hlewens CHoHeE
65606 20% -4 I LU (beTens).

(i) smBumemsw FIHG 15l 6m 60 &
OBMETEMHHHNE0T GWONSHH FIHE [Hlemed
615606)S OBTEMHEMILIS HITCOUTS.

(i) EOQ —ebr, seneflement 160G LHILIT6D
SHI600TS

(iii) Ve opsTw GCanmEsed SieTemeull
LWedTLI(hdd Beuemed GIFILIEUSHE0T CLPEOLD
eTeleueT6) Li6ooid BaLilss Suwiein?

Sirey:

H600TSHHEOTLILG,

S Canmaelar Ganmae ageey: C,=3T150

61T 160 CaHM(IHSE0IE0T eT6v0TE00 1SH6m ¢ = 500

SIS SH6IT

aupLS Capemeu = 500 x 4 = 2000 sie0@a6T

Cosss 015606 = 6T 310&HE 20%

20
C, = oo X125= %25

(i) sHBUTEMSIL FTHSHENED C\BTETEDHEHSHTE0T

CLONGS SIS HlemedF 61F606)Y
R q
= ? X C3+ jCl
= % x 150 + % x 25
= X 6850
.. 2RC;
(i) FOQ = C
1
_/2X2000 X150
- 25
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= /12 X 2000

=~ 155 sie0@er.

(ili) FAmuo sT6G Hlemeos agevey = / 2RC; C;

= /2 X 2000 X 150 X 25
=% 3873.
B psmw Cammsed SierellemneorLl
LIWedTLIhS ), FimieuenTid G&Lblss Lievord

= 6850-3873 = %2977

——

(XQ)) vipa 6.3

1. eumLmhdly GCsemen wHMWDL 3
aunpLsefler @reod elene SGLp

Q& M(b&SSLILIL(bETETS).
QUIBLS
Caeme
(S1e0& H6rfled)
A 800 0.02
B 400 1.00
C 13,800 0.20

Canmzed €56 QB CanmsmHSS I 5
LoMHMILD 24680T(b BBLILE 615606 160& RETBINE
T 10 o3 erevfley,
(i) Ve wsTwE Cammsed Sietelener
160G LOFILISI6D HT6T0TS.

(ii) fmuo sTHG Hlewend EF6VEY.

(iii) V& SpsTWS CHMHBHEL ieTeneull
epUMuiled &HMevors.

(iv) & SpBMLIS CSHMIHSHED SI6TEMEY EU(THL
EULPTRISHED SIGLILIEDLUTED SHTEToTE.

(V) Qb euBLSShater Ganmsevserlsor
6T600T600T IE6MEBEMLLIE SHIT6T0TE.

2. @ elbhueneTTeT]  Se0TEIEmL LI
QUMY SEDSWTENHES QI UMTSSHNG
400 SI0GSHET CIHTEOOTL.  ELIM(IHL&HEM6IT
eULPTRIG & DL &M LI 6w 60T WIT 6T [T
o_puswnenfiLiflphs @F S0
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eungemer T 50 5@ euMRIGSDNL.
2 _pusSwmenfliLLOlphE — euUMThISLILIGLD
Canmaed 6506, & CHTHSVIHS
275 QU QUBLSSDEHTET 156G Hlemed
Casas aFeeUTaTs 2 MLISH eFe06 60T
7.5 % ereufled

() V& Samus Canmae etey (EOQ)

(i) 6LWTSHP 2 GHIDF CF66Y SHSIEUNEDDE
HITEO0TS.

6.4 UG auemauUiL6D:
(Partial Derivatives)

LD LoMMl&emeNs O&MeToT. 6 &mLie0r
UGS euemaulLed eredtug) Lomilsearfled erEGeHemId

QeTemDL  OUTMISHE (LOHM  IHlsenar
LMleOl&eNTESs 6\&M600T(h) SMILI6T 6UemBUTIL6D
@D, @ueHuiedd mmb Guetory SmIM
LOMYl&HEmeT  G\HME00TL.  SMILSEMET  LOL(blD
6T(bS&ISH6\BT600T (b AleuNHII6iT U BUT (& 6T
&iTevor GLIMLD.

u=f(x,y) eteorugl x, y eredrm @mevor( MM
LoMM&6m6NE C\&HM6ET0TL. &MITL| 6T60TS.

Y - MOlWnss 6&neooih T —&
eummISE u = f(x,y) —eow 6uensui®h &S
HewLlUUg T —g aUTMISSH U -6 UGS
CUMBHEEIH(L S B ou SeLeDFH| U
eTenIld GMIUIL 1960 SIS 6UPESLD

%Z: lim J&TA%Y) — f(xy)
Ax—0 Ax

X

aeoTn eTeemed DHEGSLEUTEH, Y
6T60TLIS| LOMMNSE), A T 6T60TUEH T —6D LD
M) LTHOLOTGLD. T —g3 LAMOILITSHES QSHT6EvIT(H
Y-l eummisal u= flz,y) - euemauis aFlg)
HemLlUg Y —& UTMISHS U -6 UGH
auemsUILED ApGD. Dems g; S16DE0G| U
eTenID GMUIL 960 SMILILE] EUPEESLD

W _ 2.y + Ay) = f(zy)
Ay—0 Ay

Y
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eTe0Tm  6TeDEMED SHSHGSLEUNS, T eTedTLS)
IDMSE, AY 6ledTugH y -6 emubL &m
LOMHMLOMELD.

% - 387 f(zy) (s16be0g) S{C eTeoT
er(pseonD. @B Gumed ou -8 9 f(xy)

dy dy

of
dy
EUNHHOH(RHHEWETSH  STELDID  (LPEDMEMU
UGS euemauiled eredTlEmLD.

(16060 8)]) 6T60T  6T(IRSHELMD. LG

6.4.1 egnLFFAwner LGH
EUEDBHESH(PSH&H6T: (Successive
partial derivatives)

u=f(x,y) 6T60TM &MyemL
6T(bS&1H6&MeT@6uND. @& eOHHE % LOHMILD
dy SBITEOOTEVNLD. 5.~ LDHDID dy 6T60TLIEOT,
60T EMTLS6MTSH EBHSTEL SieUHEMD L LOHMILD
Y-8 eUMMI&H&)| LB6DoT(hlD LGH 6uemSHUIL6DILD.
@hsll LGS euemsEaHRGSEET U(T, Y)—6oT
@revorLmbd euflens LGS 6UNEHS68(Q&HEET
PO S—— 82124 82L24 *u  d*u
dy*’ ox dydx > dxdy

ydHweney GuevorLmd  euflews UGS
EUEDSHEH615(LREHSH6T.

B8CazBumeb cLpedTmLD euflemd , HTEOTSHITLD
alflens LGH 6UDSHHEEH(RHHEMET  (SHT6Tor
(WIQL|LDITEDTITED) [HLD &METOTEOLD. OSMLTFSLINS
USH CUDSHEHESH(IR SHTEODID  (PEDMEMLI
OBTLIFAITEDT  USH — CUDHHEISH(QSHEHET
6TeoT(BUIMLD.

u=f(z,y) 8 7 -8 UMNISEE UGS
auemSUI(h Q&G LO6TOT(HID ¥, & OLIMTMISHE! LGS

UEMBLILI(hSHFH|60TITEL HILD QILIM)6) i(é)u)
obflamsd pnd Gupiegl 7 | oy

SIFTEUE SHSLD.

0yox
218 Gumed u = f(,y)-g Y- OUTMISSI
UGS euemauih 61§ LBETOT(bLD T— & OLTDISHS

UGd euemauIL 6med i @
Oz |y

eTe0Tm)| GSMILIGLITLD.

‘ ‘ 06_11th_BM-STAT_Ch-6-TM.indd 160

wvwv.tnsch%olbooks.in

T =]

u(z,y) eredTug TWHMID Y60 O\SML T FSuwimeot
2 2
&Y erevfled, o = oK .
Oyox  OxOy

FLOLIG. SSTEOT SFTTLIE6IT:
(Homogeneous functions)

u=f(z,y) etedrug =,y eTedim S FnOm
Lo & 66T EHEETEO0TL. FTITL| 6T60TE.

f(ex,0) =1"f(x,7), > 0.

ereoflled  u=f(x,y) eredTUE N LQUjeTET
FLOLIG SHSTE0T SFMIL| 6T60TLILI(HLD.

6.4.2 syieorfleor GsmMID LOHMID
S160T LweoTUm b6t (Euler’s
theorem and its applications)
S nMsemer 61&Te00TL
ayeorfleor Gaomid: (Euler’s
theorem for two variables)

u=f(x,y) ereoiug T,y —6 OWHS N,
LIlq U|6TerT FLoLIG S&HT60T FITL| erevfled

ou ou
X—+y—=nu
ox oy
ThSHHSSML (b 6.35
u=22(y-x) + 1* (z-7), erevfled 9u + 9u _ -2
or 0Oy
(z-y)? 616018 BT (bS.
Siey:
u = Py-r+rP-1°
d
% = 2ay-322+1
U _ 219, -39
ay Y
du . du

W+@ = —2$2—2y2+4$y
= —2(:52 +y° — sz)

= -2 (a-y)?
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TbHHSSML(H 6.36 TbHHSSTL (b 6.38
u = log(?+1%) erevfleb, 323‘+32§‘ =0 u= % ereom  emMiinNG  Speorfledt
GTEOTSHBITL (h. X Y VxTty
Gamméemad FiflungéHs.
siey: ,
u= 10g(z2+y2) Sirey: 1
u_ 1 wzy) = (" +y)
J X )’ . .
%u B (x +y )'2—2x-2x ) 2()/2_362) ultz, ty) = (thz —|—t2y2>7§: +1 (x2 +y2)75
Oa’ (x2+y2)2 (x2+y2)2 . o o .
*. U 6T60TM FLOLILIG SSIT60T FMILII60T Lilg. —1 ShSLD.
Au _ (24) = 2y ol Gt e
dy 2+ YT 2 gyieofletT GoHOSSN60T LIg,
2 2 2 $.87u+y87u:(_1)u:—
9u (x ) 2-2y-2y  2(x°—y?) ox Iy
2 2. .2 2 2
9y (" +5) (* 59 gflumg $&e:(Verification)
L %u_ u _ o
'ax2+ay2 =0. u:(x2+y2)2
ThSHHSSTL (b 6.37 5 1 3
azu aZu _u: = $2+y2 75.2'%,:_—'7(:
u = zy+sin(zy), erefléd 9xdy = dydx eTeuTd ox 2( ) <x2+y2>_g
@ S (h. @
. ou —x?
Sirey; S R |
u = xy+sin(xy) (x2+72) 2
du 3
ax = rHyeosty) VRN VPSS S S
o oy =l ) s -
y = x+xcos(xy) (x ty )
5 )
Pu 9 (du L—" A
oxdy ~—  dx \ 9y Ay (x2 +y2) 2
=1+ :E(— sin (xy)y) + cos (a:y) ou 5’u —(x2 +)/2)
SoTe— +y =3
= 1-zy sin(zy)+cos(zy) ... (1) or ° dy (x* -l—yz)_%
0’u 0 =(-1)7=—=(-Du= u
2 - lresoeta) i

eTeoT@eu Syieorfleor GaOmLD FHLILMTSSULL ).
= L cos(ay) + (_Sin(xy)x> TbSHISSM b 6.39

:1—zysin<xy>+cos(1:y)... (2) 1 I e G
o ) u=log—=7~ erétre. plievrfletr GepmsemsL]
(1) LHDID (2) ~6SlEHHE xTy
9*u 9%u LWI6OTLIGhSS T - Ou +y- 9u _ = 3 6T60T& BML(h.
oz Jy

0xdy ~ Jydx

euanalfL" 19 68T LILIGSTLIM(hBGIT
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Siey:
x4 —I—y4
xty

u=log

4+ 4
e R () - (1)

At
My =—F y GTETLIEDS 61(bSEIHESTETGEUMLD.

4

o5 )= )

.*. feredim &wliLig Ssmeor smTledr LILg 3 Sh@&LD.

ft ity
flex,ty)= tx+ty =

eorflesT CHHMSEMPL  LIWIEOTLI(LSS,

Ox oy
flx,y) = " eredtuems erbSEIHOSHTETGEUMLD.
x-86 +y‘3e _ 3t
Ox oy
iy, O L, OU _ 3t
o oz Y Jy ¢
Ox oy

C@ LuHeA 6.4

I z=(ax+b)(cy+d), erefléd 92 wppud
g—; 6TE0TLIGOTEUMEMME SHTE00TS.
2 2
2. u= exy,srsoﬂsi)gTLZ{—lraaTg:u(xz-l-yz)
GTEUTHSBITL (b

3.  u=xcosyt ycosx erevfled,

82u _ 82u . . .
Jxdy ~ Oyox COHEDEE &ifl unT&e.

4, u=x>+ y3 + E’vcy2 eleorn  FMILIDGS
Speorfleor GHMMSHeMSHE &ifl LINT 5.
5. u=x y3 cos <%> 6TE0TS.
Syeorfledr GHHMSHEMSLI LIWLIGOTLI(HS S
u u

X 9x T y.7. =5ueTend SML(bs.

wvwv.tnsch%olbooks.in

6.5 uUGH euemaUlLdleoT
uwestunp&er (Applications of
partial derivatives)

asMPled slemmuied Griiq Lirki@ eudléss
&nlqlll HE0UTSHGHEMaT LG 6uemaHUIL6D eLpedLd
i@ HITEOOTEDNLD.

6.5.1 @ wmisefler 2_HusH&
gy, 8mid Hlemeo 2_HusHS
FHmedr (Production function
and marginal productivities of
two variables)

(i) 2-DusSs smiL:
(Production function)

P etetin e Fmieueorsledr 2 mUSSHILITeOTS),
epeogeotd (K), 2erdluid (L), cpeolielumaheTgHeit
(R), @uhdlgruser (M) Gumedim wued
GBS & ST 600fH6m6n& EMIHH (HHSEDE.
aeor@ey P = f(K,L,R,M,...) eTEOTLIE)|
o _husdé& ey ereorliLipd. P erediug) (p&60h
LOMHMILD Sarluib HINGED) &MiH&)
Bm1etr P=f( L, K) erevr e1(9860MLD.

(ii) @nid Hleweo 2 HuHSHS Slmedr:
(Marginal productivities)

P = f(L,K) etetrugy o _musdé amiy
ereufled g% 6TE0TLIS) 2erSluID FMTTHS Smidlblemen
2 _musdlé a&nfy erevTeyw, STTP; 6TE0TLIG
CEOSETD FMMTTHS @miSHlemed &_MHuSH& smiLy
ETEUTEYLD SIEMLPSHSLILIHLD.

P(L,K) eretin 6@b Lilg ETM60T 2_HUSH&
anyiimsneor Syulleorfleor GemmLomenT &)

oP  ,dP _ .
Lar T K5 = P epeid.

6.5.2 uEGH Cremeu QBHEIPFSH6T
(Partial elasticity of demand)
A, B sydw eungersefler eflemeosei
wenmGW p,, p, erefled A eredtm GwLMHerledT
Gaemen ¢ = f(p1,P;) GUD.
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P, U eUTMISE) (601 Gaemeuuiett LGS ObeSlpEH

n = Eq _—h dq
" Ep, q Op
6T60T EUEMTWIMISSBLILIbEDE.

P, @0 uMMISE 601 CHemeuuient LGS
QmEApEH

- Eq _ —p, Oq
- Ep, q Op,

6T60T EUEMTWIMIGSLILIHEDE.

TbSHHSSML (b 6.40

P = 10L+0.1L*+ 5K — 0.3K*> + 4LK
eteoTn 2 _mudH& enfys@ L = K = 10 erevfled
wegerd (K) wpmib ewmHwbd (L)
weuprlemenr s1IHS SmidlHleneo
2 _MHusHHemend HN6o0TS.

siey:
P=10L+0.1I>+5K—0.3K>+4LK

a—P=10+0.2L+4K

a—P:5—0.6K+4L
oK

L = K =10 sieo@se6 erevfled
e S oTise BnEHene 2 HUss:
(G_Pj =10 + 2 + 40 = 52 si0& 6T
OL J 1.0
cpeseTd §MiHS @mFHlened 2 Hussl:

(a—Pj =5 — 6 + 40 = 39 sieGa6T
oK (10,10)
ThSHHSHSHML (b 6.41
KO Hnearsder 2 HusdHs &y
P =10L—0.1L>+ 15K — 0.2K> + 2LK @h&
L ereotug eodlwid wohmio K ererus
PGSV HEWSHS GSMISHEDE.
(i) esrSuibHMID CLPEOSEDTLD GEIAEUTEITMID
10 sieo@ser eefld SmiFlbleneo
9_nusEl& sNILHEMENS HE00TSHEI(h.
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(ii) eperseTdHed 10 S0GSHET
UWIEOTU(hSSLILIL LD QerFliigh M asmeot
9 && 6UILD6mLIS SHIT600T.

Sirey:
(i) P=10L—0.1F +15K —0.2K*> +2LK
(O&MbSSLILL(beTeTg))
op =10-02L+2K
L
a—P:15—0.4K+2L
oK

L = K = 10 sieo@s6 erevfled,
eardluibd sihs SniFliblemeo 2_HusH:

oP =10 — 2420=28 SiE@S6T
oL (10,10)

cpengeotd FMiHs Snidlblenen 2 nHusH:

(a_Pj = 15-4420=31 si0&s6T
oK (10,10)

(ii) K=10 eremub Gung eeHwisHmameor
2 _&& eupibL (gi) > 0 gyBLD.
10-0.2L+20 >0

30>0.2L

agneug, L <150

co eadlugdnemeor 2 && eumbunentd 150

SIDGSET G LD.

TbHHSSML(H 6.42

) BineueTsleor o pusHs sy

P=4[*K* ereofléd, CPEOSHEOTLD SIS Bmid

Flemed o _MudH wHMD LerFluld FMIHS

@niFliflemed 2_nHLSH pSIeUDEHDS SHTE00TE.

Gayib Lg—i-l-Kg—IPé = P ereor BlamLI.

siey:
3 1

P=4[4K*

eardluid snihs SniFlbHlene 2_HusH :
1
-1 1 -
P _ g3 ke =3[ K
oL 4 L

owensufL g6t LwestLm(hser | 163
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CLPEDGHETLD OILITMISS Bmid Flemed 2_pLSHH:

3
3 -3 "
8_P:4LZX1K7: Ly
0K 4 K

1 3
2P L g OF g [ k(LY
oL oK L K

3 1 3 1

=3[4K*+ [*K*

ThSHHEHSML b 6.43

T 61601 GLINHerleor GgHemen ¢ =5 — 2p; +

2 . Eq . . Eq .
P, — Pip, ereufled EP, LOMHMILD EP, 6T60TM
LGS OBHIPESGHEn6T P, =3 LOHMID P,=7 ETEOID
QILIM(LR&) SHT6T0TS.

Sirey:
¢ =5=2p,+p,—pip
9q
ap T
q 2
o, TP
Eq P 9gq
Epy = g op,
= B 3 (727 2pp,)
S5=2ptp,—pips
2p,+2pip,

- 5_2P1+P2_P12P2
(GG p1:3 LDE)QJLD p2:7
Eq  2(3)+2(9)(7) 132 —132

Ep, ~5—-6+7—(9)(7) = =57~ 57

Eq P dg  —p(1-p7)
Epy = a9y~ 5-2p +p,—pip,
—py+popi

©5=2p,+p,—pips
8h® p;= 3 OO p,=7

Eq  —7+7(9) 56 _ —56
Ep, T5-6+7—(9)(7) - =57 ~ 57
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®

5. A 6T 60TM

1. P = 8L—2K+3K*—2[*+7LK eehm
2 musHs smiiibe L=1 wpmwp K= 3
aredtn dlisefleor argluid (L) wbmid
wpegperd (K) smibe — SnidHleme
2_MUSHIHe06NEH HITE00TS.

2. @ Hneuarsdlerr 2 _pusHs &y

P=4LK—I[*+K?, L>0, K>0, erevfléd
P dP

La—L+ Ka—K = 2P ereor HlermLdl.

3. 2=3x"— 4xy + 3y2 6TE0TLIS 6(H 2_DUSH&
&Y. @@ T eTedTugl ergluid HMIDd Y
6T60TLIS)| CLOSDSEOTD SHGID. T = 1, Y = 2 eTevfled
@niFliblemed 2_MHLSHSH FTILGHEM6NS SHTE00TE

4. P=3(L4(K)* aetrugl @m 2_husHs

iy @@ L eredrug 2erdluid oHmMID
K erevtug) ceoseotid erevfled L = 10 ommid
K = 6 ereor @méH@0eLn(ps Snidblemeo
92_MHUSHIHEM6T HITE00TS.
[(0.6)™6=0.736,(1.67)*4=1.2267]

e\ m (@ erfl 60T Gsemeu
q =13 —2p, — 3p; etevfléd p,= p, = 2 e163TD

. . Eq ., . Eq

LHILBHEHSES Ep, \oPDI> Ty, - eTediD

UGS OBHDEHHem6NE SHT600TS.

6. A arettm ewnpefleor Gsemey g =80— p,° +

5p, — p,p, eefled p,=21ommib p,=1 ereorm

. . Eg . . Eq .
IISEHSHE Eipl LOMHMILD Eipz 6T60TM

UGS OHHDFSHEm6sS SHIT6T0TE.

Q) s 6.6

? giflwunmeor eflemLemwd
Calibosbaal & (RIS
1. O(z) = 2xX°+5x2—14x+21 eem
egevey smiLiledr somarfl LLMONE &60EUTEDTE

@3 B2 -2 @2t

X
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. p =20-3z eretim GHemeus smiLieor Smid

1Hlemen euHeEUMLL
(a) 20-6x

(c) 20+6x

(b)20-3z
(d) 20+3x

. & Hneuarsleor CHemeu LHMID SigGeoT

61606y &ML (PemmGW p = 2—-7 WOHMID
C = -2x*+2x + 7 erevflled, @seir @evmué
SMILIM60TE]

(a) x*+7 (b) x*—7
(c) —x*+7 (d) —x*—7
. Gaemeud &niy LOETHETMD  OSHTETITL &)
ereufley,
() In,|>1 (b) |, |=1
(c) |nd|<1 (d) |17d|:O
. T = 11) ereorn GHemeu &miLfeor CHemeu
ap&p&d
(@) 0 (b) 1
1
L d)
© (@
. MR,AR1ommIb 17, 5855 SemL Guiujear
OSMLITLITEOTE]
AR
a =
(a) UP AR — MR

(b) n, = AR— MR

(c) MR=AR=n,

d) 4r=MR
Ny
C= 21—5e5x GTE0TM CFED6YS  STTLSHET60T
8nigliflemens e15606Y
1 1
(a) 55 (b) gesx

(©) 135 €™ (d) 256>

. x=2-60 £-gl eUMMISE Y = 2X° + 5X —60T

2 L 6o1lq Lomm) 651D
(a) 4 (b)5

(c) 13 (d)9
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10.

11.

12.

13.

14.

15.

16.

em GOIIL  BHineuersdHer  sansifl
eumeumit ¥ 50 oMb SiHeor GHemeu
OpHIpFS 2 erevflled SipemiemLit Smid
1Hlemed eu(IHeEUMLL

(a) % 50 (b) % 25
(c)Z 100 (d)z 75
P(x) eretim 6oL SMTLIMEDTS) OILIHLOSH6MS
SiemL L GHemeuwmeot &L (bLILIMCH
(a) MR =MC (b) MR=0
(c) MC =AC (d) TR = AC
f(z) = sinz eredmm &MILI60T LOLIGWKTH Lo ILITEDTS)
3
(a) 1 ®) L
1 _ 1
(c) /2 (d) /2
f(zy) etediug n, LiqujeTer &LoLig SSmeot
. . of o . .
L ereufled x5 -+ y@ ~&H&& FLOLONEOTH)
(@)(n-1)f (b) n(n-1)f
(c) nf (d) f
u= 4x2+4xy+y2+4x+32y+ 16

2
ereufled E?)/E)L;c —60T oGl

(a)8r+4y +4 (b) 4
(c) 2y +32 (d) 0
— B3 4302+ 17 aefla 82_u .
u=x xy~+y’  ereofled dyox

&y

(a) 3 (b) 6y
(c) 6 (d) 2
u=e* erahéd g% —60T &I
(a) 2xe* (b) e*
(c) 2¢* (d) 0
snnsils eiFevey FMILD erevfled

(a) @nid Hemeog agevey = @mid Hlemed
6U(HEUILL

(b) suner& agevey = @mid Hlemeod 615606

euanalfL" 19 68T LILIGSTLIM(hBGIT

13-12-2022 13:03:37 ‘ ‘



17.

18.

19.

20.

(c) snnaré ageney = mid Flemeo eubeumL
(d) sanerfl sumeumis = @mid Hlemens 615606

65 HIMIEUEDTLD EOMLISHEMS SEWL 6US)
(a) Buews yererflufled

(b) &wum ol yeterflufled

(c) GaésbHlemeols LeaTerfluiied

(d) &rmeor yeiterflufied

Coemeus S| eTLIOLIM(LRSID

(a) &b &MY SHSLD.

(b) ®emDWID s SySLD.

(c) GEOMWDHD T SHSLD.

(d) suemTwmISSILLIS SMIL Sh&SLD.
q = 1000 + 8p, — p, erevflev, g—q Bevr

1

gy
(a) -1 (b) 8
(c) 1000 (d)1000 — p,

R =5000 sw@ser/aumo C,=20
emusnéeer, C, = 320 ereufled EOQ 8eir
LEANE

(a) 5000
(c) 1000

(b) 100
(d) 200

BT &60015G SH6iT
T SIS &H6T 2_DLISHH| SHETE0T 6 QWM (TH6rfl6oT
ownsss egeey amiy C =10—4x> +3x*
er6ufled
(i) eonefl& aseoeyd ey
(ii) BmiHiflemeod aiFeveys FMIL

(iii) @mid Hleweo snnsiflE elgeoend &miyy
SHELICUCTTEUDEMM SHITCTTE.
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10.

fedTeu(pHlD FMTLSEHHES SMILSILLILL (b6iTerT
QB eMIS SHTE00TS.
(i)  p=xe’, x>0 -ed seflliy OBALDES

X
(ii) p=10e 3, x > 0 -6b Gzewex
QIHEIPFHleMILI SHTE0OTS.

.p =1 -0 x=2p°+5 aayb @efliy

&Ny &meot el QbELDElemiid Smetors.
EMIL&EES
@mnig flemed euneUMl HTevors. GLOEID

p=100—6x"ereoyd  GoHemeus

MR=p {1 - L} 6T60TLIGHEMEOTILILD SIILIMT &éb.
Na

. .. x+2 .
OGS 6\F606YE FMIL ) = 4x( 1j+ 6 —6b
X+

2 _MusHF 66y T S}eoTsH OSTLISFSLINSS
sidlafls@D aunps Sieer @nigl Hlemed
eseeunenrs [MC]  esmLisfwnss
GEODEDS) 61601 [HlM)I6Y .

ageoeys &mi C = 2000 + 1800x —75x2 + x°
&G 6TLOLIM(DE SiSHEOT 6LNSHH 615606
Sn.(bHME LOHMID ETLOLMRE SeDPDEDS
GTEOTLIENSH S HIT600T.

QWM ezmfled Fneuersdledr  CTSHS
egeoeys amiy C = 15+ 9x-6x% + x°.
eTeufled GIOMSHS 65606y FMio LFIemLL
OLMIEUSDETEDT T—g2 SHITETOTS.

4 4
uzlog)C Y

eTe0T &MIL&SG ieorfleor
. . Ty . ou ou

Ganm&Hems LWeTUShEHH x—+y—=3
. . ox oy

6TE0TS SHITL (hb.

ou 3 ou

Ox0y  Oyox

u=x +3x’y*+y’ erevfled

6TEOTLISHEM6E0T FILMTH.

f(z,y) = 32 + 49> + 6zy — 2%y + 7

erevfled [, y(l, 1) = 18 eTeor&&M (bs.
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Q&N &L 6emT

® (Gzemeu eTadTLFH (B OLNHETIET CHeme) HETEYSHELD SiFH60T ElemE0&HGSLD
S enL GuieTer OBTLIL Sp&LD.

sieflly eTedTuH 6 unhefleor iefli SeneUsHGSD SiHetT elemendHESD @emL GuiujeTerm
QBIMTLITL ShSLD.

61&606Y 6T6TLIS| 6D QLMBE6 W& 2 HUSHESETHE aFelLLILL LS O5Temns HESLD.
GU(HEUMILI 6T60TLIGHI 2 _HLISE] QFIILILLL LI QLM HemeT eXHGSLEILIT(LRE) HemL&HEID OHTEmES Sh@LD.

@eormub eredTLIS eUHEUMTUIE 61F606Y BUTS HleMLHGLD 2 LflsH OHTensH ShELD.

y = flz) etetim enifer QmBADES erediLg y QedT &NI LIODSHOGSWL, = Gedr &My
LINHDSHDHSLD 2_6Tem ldGHHH 60T eUTLDLIILLILILL. 6T6D6WEOWITGLD
® o eunmeafler &webhlemeo ellemed ereoTLg GCHemeu WOMID Siefllys  FMILS6T
FLDEOTIHEME0 MU SIEML{LDELIT(R &I QILMLILI(LD 6lemeowim@LD.
® @mndl Hlemens aseoalledr QILMIH6T 6XleNSH&HLONETS, 2 HUSH Ul 66y T e s6rfldmHSI
(x + 1) sio@semms wrmioGurg 2_pusd aFeelsd anLbd GHMTIMLILOTEDT LOMHDLD SbEGLD.
® @mdlflemed eueunuiedr eUNHeT eflendaeoners, NDLENET 66y T ADSHEMTSH
Bm&GID eI &, (x s 1) US| 160G 2_MHLSH OFULLILILIL (b eADSLILLL FHTED HlemL SHESLD
Gamomwionerr eu@meunGuw @mid) Hlemed euIHEUMIL S GLD.
® y=f(r) eettm &miy [a,b] eretiD W QewLeeuefluled x; < x, = f(x) = f(x;),
DM HG| X, X, €[a,b] 61607 S1WOWLOTEVTTED, SIF| & (bLD SMTL| 6TEVTLILICHLD.
® ® y=f(x) eredtrm &My [a, b] eTétTD AW QewLeeuafluied x; < x, = f(x) < f(x,), ®
MO HE X, X, €[a,b] ererr @LNedT, S8 SILLIOMTSHS &n (blD &FTITL| ETEOTLILI(HLD.
® y= f(z) eredm &Iy [a,b] eTétTD QU BewLGeuafluiied x; < x, = f(x) = f(x;),
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Waéwomet &SSHlnmiseT(Some standard results)

ewnsaé agevey C(x)= f(x)+k 17.
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Quantity
Supply

Profit

Marginal
Production Output
Producer

Fixed cost
Equilibrium
Average
Relative change
Minimum
Cost function
Demand
Approximately
Consumer
Elasticity
Maximum
Commodity
Variable cost
Rate of change
Excess
Revenue function

Ratio
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(] Fixed Cost function = 74
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wéllienu GNl&HDE) erevfled
a a a a
_ -+ + o4
P=atT+i " 42 "+ T a4y

1 1 1 1
= 1+ -+ + tot =7
“[ HET (1492 (149 (1+4)" 1]

1 n
1_<1+i>

=a
1
=147
A+iy—1
(1+i)
=a"a+i)—1
1+i

_a(l+)|a+)"—1
- i (1+)"

P:a(1i+i) 1 1,n
<1+Z)
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(v) BobSIoneT SHeuemesor LIRS (b
agnems (Perpetual Annuity)

GTLIEILIM(RSID ST T&HEn G, OSTLIHE
0FHHS Fnlqlll HEUEHETOT LIRS (b OBHTeNS
eTeoTLE| [HIHSILONET SHeuewevol LkiSL (b
OSHTEHWMTGSID. HIHSIIOMNET & 660 600T
URISL(bS 65TensS 6UEDTWNSHLILLTHSTED
eTeuedl® erebemedwld Qe0Tn  HMED RIS 6T
318l &[flé &L QLM STEDSILD AHH SHl&HESLD.
9 | UTlq SHEUHEDOT LIS (bS 6HTemsuiledr
Hl&Lp&med &L

_a
P=7

1- 1]
(1+4)"

GTEOTLIS| [HMD  SEWEVTEUHLD VBB E.
BIHSTIONET HeUeM6oT UhEL (bS 6HTems
SOHELIN(RSI 266 eUenTUIeDnDUIET Lig. 71 > oo,

1
(1+4)"
1+i>1.

— 0 eredTLI& HMLD SNBSS eTEI60T6vTl6D

@he P=7[1-0]
_a
P=-

GG GO (beTeT  SieWEVTSH G
G SHHTHGENQID ST 6TOTUSH 6
QULLMGD. HEUEHETTT 6OHTeWS QU
AUGLSFIDEG QB wonsde Ge
eFSBLILGbLTWIET T eTedTLSHemenT %
eTeoTeYlD LMHMID 1 eTedTLemS 1K, 6TE0TEYLD
UruiLeyd. SiG k eeLE QG
AUGLSHNEG OFNSHILILIGLD & 66m 6o
OB Mem&&6Ifl60T 6T600T600(1&6ME G LD.

ThHHSHSML(D 7.1

&0 BHUl, uBLSSING I 64,000 sfigb
12 eupLhESERSS, AHeoibsde 10% eullg
dissded OsQSSILGHOTD
SH6UEMET0T LIS 19607 (PSHT6YSH CBHTemSHEmUIS
&eoorss [(1.1)12=3.3184]

&M SITIT 600T
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Sirey 0
8 a = 64,000, 1= 12 wpmib i = 75 =0.1

FMSMIT600T HEUEMEUOT LIS (bS 6\HTem,
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CBMLMBIGHDMT  eTevfled, 216 Gl (bd Garly
&H6T0TSEIED 6EUGIEUM(TH LS (LPLY6XIEDID & 6260 6T0T
OFHTEDSHIINS ETEIEUATEY OFQISS Beustr(hld?
[(1.0083)*°= 6.194].

Ay
e st

_ 12

=01 [(1+0.1)=-1] @@ A = 20,00,000; i :%:0.1 n =20
= 6,40,000[(1.1)"*-1] whmib k = 12

= 6,40,000[3.3184 - 1]
= 6,40,000 [2.3184] = 64x23184
- A=%14,83,776

TOSHHSHSML (D 7.2

B60T(bHS 15% er6dTm 6uLlq 6555 Hed
16 eumLhs6T S06& Q@ HUT (WHieys
agmemawns < 1,67,160 -g  snsmmeoor
Seuemeool LS (wempuled OUMeUSHES
SH600T(hS HEUEMETTT CIHTEMSHILIME  6T6UEUETEY
e FasHBLILUL Beuetorbd? [(1.15)'6=9.358]
Sirey

8rie A=1,67,160, n =16 eupLraiser
.15 _
1= 100 —0.15 a= ?

A= T[(1+i)-1]

1,67,160 = oﬁ5 [(1+0.15)%6-1]

= o5 [(1.15)%-1]
_ 1,67,160 X 0.15

A

i (1]

a
01 0.1 20X 12
20,00,000 = %4 [(1+12> -1
0.1 \240
=01 (Hﬁ) —1]

12.1 \240
= 120a [(12) — 1]

= 120a [(1.0083)**-1]

= 120a [6.194-1] = 120a (5.194)

20.00,000
=a = 150%5.194 — 3208.83

~ X 3,209

12a

eeleeun® LMsWD 3,209 6sdHs
Beue6soT(hLD.
TOSHHSSM b 7.4

& BUT 66NC6UT[H  6UHLSHSl60T
yrbusSeup 34,000 waedew asLADTT.
S600T(b&& 14% &l (b 6Ll HleML &HGELD60I6D
10 eu@pLaseT HWHEH HewLEHEGL (WPHlieys
egmemauilementd &mesore [(1.14)1°=3.707]

= a =
(1.15)'° -1 Siey
1,67,160 X 0.15 . _ L ..
= 9358 —1 8nE .a = 4,000 ; i = 0.14 wOMID
n =10 eu@pLLD.
1,67,160 X 0.15
5 ' A = (1+i) T[(1+i)”—1]
.a =X 3,000
’ 4000
= (140.14) 74 [(1+0.14)"-1
TbSHESHSMD 7.3 ( 42)00014 3 )'-1l
O sl g 2 pdng. SiHs = (1.14) 574 [(1.14)"-1]
Fmdlulleor HHemS H6UT LOSEHEE 22 CUILIS| ShGSLD 4000
ewumpg 320,00,000 - (pdieysd OSTenSIITES = 1.14x 0.14 (3.707-1)

@l Qmbs eun  eNmULLILGADTT.
SFHEHTH T SpevoTbdHS 10% snlh eullg
QUPRISSHEIGW  6URIEUTND SH6OT HETITHEMS

4000
= 1.14x573 (2.707) =88,170.86

A = 88,171
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ThHHSSTL(D 7.5

R HUT, RO Swibdrsensg seoreufl-1,
2009-b ey@BLL euMBIGHEDIT.  Sieud
66ME16UM([H S 600TLq 60T (oig.elgid I12,000 ereor
10 swwoner Heuemeooisefled 15% an Ll
QUL LG UL 60T QIFVISHIEUSNS QLIS OSTETEHMMTT
erevfled, Suihdrsdleor sHCUTEMSHW LOHIIL
eredreor? [(1.15)10= 4.016].

Sirey
@i n=10, a = 12,000 whmub i = 0.15

_a
P =7

1
1 (1+i)”]
12,000 |; _ 1
1 (1+0.15)"

0.15
12,000 |; — 1
- 0.15

(1.15)%

12,00,000 [1_ 1 ]
=15 4016

4.016 —1
= 80,000 [4016]

3.016
= 80,000 [m ~ 60,080

.. P =%60,080

ThSHHEHSTL D 7.6

66 BIPDLILE SHEMEDEHT, 66 LIeDSHLILS
amHelemw  FHeuemeoorpemmuiled  eUMRIGEDM.
anmidw  CaHluildimha  @euaeun(m
FHeUemeotiHGID 136,000 ereor 7 eu@LMBET
SeUne0TTSH6TeD 16% &al(h 6uLIqU]L 60T OFEVISHS
Beuetor(hd eTefled, S EMBLILLE  S(Hedlulleor
1560 elemed (HBUTemFHW L) 6T60T60T?
[(1.16)7 = 2.2828]

Siey
@ a = 36,000; n = 7 wHmb i = 0.16
1
C1an Al1—
36,000 1
_ b} 1_—
= (1+0.16) ~5'7g [ (1+0.16)7]

1.16 1—— L
0.16 (36>000)[ (1 +0.16)7]

_ 116 X 36000 [1_ 1 ]
- 16 2.828
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116 X 36000 [2.828 —1 ]
= 16 2.828

116 X 36,000 X 1.828
B 16 X 2.828
116 X 36,000 X 1828

= 16 X 2828 = 1,68,709

P

31,68,709

TOSHHSSML(b 7.7

QO HF BineuarsHelmba ebeuT
16% eu'ly eNdAssHe0 I7,00,000 —Hews
sLeons  eundADnT.  SGUY  aFsHS
EUBHMSBMTEOT HM6D 66y 15 eUIHLIAIG6T 6TevfleD,
6EUEIEUM(TH LOMG SHTLOLISSIILD Si6UT OEVISHSHE
Fnlqll HEUEMEDTH CIHTeNHUNEMEITH SHIT6T0IS.
[(1.0133)18°=9.772]

Sirey
@@ P =7,00,000;n=15i=0.16
wHmID k = 12.

)

a
7,00,000 = (1+%5°) ( 016 )

R B
P <1+Ii>nk

12
1

1_
. 6 15X 12
[ <1+12 ) |

_ (1216)(12a [, _ 1]
~ {12 Noas (12.16 >18°
12 )

_ (1216)af, 1

- 16 (1.0133)180
_ 1216 [ 1 ]

= 16 | 9.772

1216 '9.772—1]
= 16 9| 9.772

_ 1216 [8.772
= 16 %|9.772

_7,00,000 X 16 X 9772
a= 1216 X 8772

=3 10,261
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ThHHSSTL(D 7.8

QM Sl (bDE)| ShSHHHET SHEWEEUT
62600f18:8 &600{15L0 LOMHMILD LieTerflufwied Lm_SgHled
3idle  FHICILEToT OLMEETD  LOMETOTEUIHEHE
FSh&El UHESHMS NHBsHTs aflées
ellpoydSmmg. & el 6T (D S}, 600T (bLD
LGSESShH&ETeT 6§06 9,000 erers.
3ie0T(bGHMTMID BFe\Fevaileneor GLoHSHESTeTeT
SeooTgN@& 15% &l euliquied sHEUNE
S6UT  ETEUEUETEY emAUISH — EFHTemSHemU
(WPHEOLNS Siaflés Beuedor(bld?

Sirey
@@ a = 9,000 whmubd i = 0.15

S

9000
— 0.15
_9,00,000
- 15
= 60,000

(PBHBLbS smems = X 60,000.

TOSHHSHSMLb 7.9

QM eUTWMGSIULL  HlmieueTd
6\ [b (T & & 9. LLI IT 60T &5 LD 60 & 61fl 6D & 60T &
EBMOOMETTHEHSHS 2 FHEUUSNEHSHTSH (b
Blemw 2_meaunss el poySHDE. seuaaunb
LMeSSHMHGD LHUI_ LU L ageey X18,000
&W0. @bhdleEsns, Hneuerd 15% salo
aul1quileb (p&HeSh aFIw Beuetoriquwl emeuLlis
OBHTEDHEMILI HITE00TS.

Siey
@mi@ a = 18,000; i = 0.15 wHmubd k = 12.

po A _ 18,000
i/k 0.15/12
18,000 _18,00,000 X 12
= 015 <12 = 15
= 14,40,000

(PS5 FLIWItLL. Geuetoriq W 6meuLiL|S
esnema X14,40,000 gy&Lb.
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TbHHSSML(b 7.10

sMBumengI wdliyursor 330,000 —Hems
E\BITE00T(h 66MEIEUM(H SIEWTUITETOT(hEGSLD HIITHST
HEUEMETOT CBHTEMSHILITE 675 —8 EILIMIEUSNSTE0T
Y6001 BUL LG 655HEMSE HTETUTE.

Sirey
@ru® P =30,000;a=675;k=2,i=?
a
p=4
ik
30,000 = 972
2
1350
=
1350 135

=1=730.000 = 3000 — 0:04°
il 1g efsib = 0.045 x 100% = 4.5%

GX9)) wusos 7.1

1. opetongme 10% eulq elfsssled
66LGIEUM(H S}600T(HLD FVISHSLILI(HLD
SMSMIE00T  HEUEMETOT LIRS (bd 6BTems
33,200 -&& 12 oy6001(b&HEHESHSBME0T
wiHieyd 6ITenHUNHETSH &HT6T0TS.
[(1.1)?=3.1384]

2. g@eueeun@ &edneooih @miBluieid 8%
ooty ewquied 2000  ereor 10
SHETOLHEDHG EEQGH LD  SH6UEWETOT
LIk (bd 5o gy Wwalieys
eTemauilemen s aesore. [(1.02)%=2.2080]

3. SpevoTgm& 12%  ereor LoNSHEHIT
Fal(h QU IqemUl FLL&FnlqUl FTHTT600T
FHEUMET0T LIS (b& 61&Temd 1,500 —edr
12 LOIT & Ml & (6TH & & T 60T Wwdieysd
QBTemSHUNEmETSH HTETOTES.
[(1.01)?=1.1262]

4. e euhdl Heooynh@& 8% eullgemul
SNEONeToNaNE& & (PedD  Fnl
algures  SmEDE. 30,200 -0
OUMIEUSDSHTS EEUEEUT(IH SHITEDTETOTL) 60T
wueled eFSSHID euemsuiled 10
GUHLMAIBHEHHE& 6GIFLIWLILLGbID  FLOLDME0T
FHEUMETOTH 6\FHTem&HUNe0T HIIL] eT60T60T?
[(1.02)%=2.2080]
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5. & HUT SIeUHEDLIL QUHLONE0TSHSHOIHHE
32,000 —86m8 eeueeun(p Long SmiHuieid
S60T LS (b eueydluis  Heooésled
QEVIHHIFDNT. SICH ieTeySH BTEMSHEMIL
BITeUTa(pD  61FQISSHIEDS. H600T(bSHES
8% snl (b 6u'ly SieflesLiLbEns ereufle,
20 syeorbaEHEHGL UIDG Sieu®HsHS
HemLSH@SLD GLOMHS C\BHTEMHEMISH HITCO0TE.
[(1.0067)*° = 4.9661]

6. 14 eumLESEDSS, Speooignd  10%
6Te0TD 6ULLq elFHSED 6EUEIEUMTH Sp6T0T(H
8nisluienid CFISSLILILHETD FH6LEDETOTS
esmems 2,000 -sHer SHELTEMSLL
SSlemenTd HMET0TS.

[(1.1)=0.2632]

7. 6 QUBHLIASEDHE, A6ooTanE& 3% eredtn
gal (b alllquied GeueeuT®m M)
ongraigefleor  (Welleld OFISSHLILIHLD
FHEUMETOTSH  aFTemd 900 —Gdledr
SHBUTemSW LS Nlem60Td HTET0TS.
[(1.04)12=0.6252]

8. petuibd® 10% e6160ID &nl'(h 6 IquieD
RECBUTIH UHL-SHI60T YNDLESIED CEISH
Fnlqlll SEUEMETOT LI (h% 65Tend 5,000
—&x& 12 eupLIREa 60T (166D HlemL&@LD
(WHIT6YS EHTenEUICT0TE HT600TE.
[(1.1)2=3.1384]

9. syevongm& 8% eredtn euLIgelHHSH6d 16
EUIHLEISEHHS O1FVISSLIL(HLD SHTSHS(HLILY
HEUemeooTH 6HTemsd 1,500 —eor
SHBUTemSW HI6mLIS SHT6T0TE.

[ (1.08)71¢=10.2919]

10. syev0r0DS 5% 6TOTD &nl(h 6ULLquied
2 _eiter [BIITh&IT LIkl (b H6U6ME00TS 6\BT6mSH
350-5&Me0r  emaUldH  CBHTENSHEMILIH
SHITCO0T.

7.2 UG (PHELSHE, LIlkiEGES6H, &L 60T

USSITRISET LOMID SIS (Stocks,
shares, debentures and Brokerage)

aGsenid @@ eurflw  efwirummb
QSMLMBIGSNS, WL euflu esTend
CoemeuliLibEDS). CILIMSHIEUTS 66 H60fl [HLITTED
Wal euflu esTemsemW  (PHEOB  EFIL
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Wwigwngl, eTeor@eu OBHMPlD OFHTLMIGEUSDE
BoHemeuLILI(hlD CILOMGHS C\HTemE FLOLIMSHRISHEITTS
LIfl&&LILbLD, 6QeNAEUN(TH SLOLMTS(PLD 6(F LIk
eeTlLUGBbL. @hF UhGHemeT emeuS S
SBULSUT &6 LNkiGSTITSH6IT 6T60TLILI(bEUIT .
7.2.1 Ui@aefler euemsaer
(Types of shares):

&7 6v01 (b TR & & 61T
©_6ITEIT60T. SSHMOUS| CILITHIEUTET LiMkiE (16060 &)
SMGMT600T LiMki@) LoMHMILD (L 60T 16mLOLI LiMi(S.

61 600 & WLIIT 60T

eumgeuns HmieuenTHSHMed QLDLUILILL
Sermud UhGsTISeflenLGw  eleofllGuwindld
SLULGLHDG. (WeoTeniflemiol LkiE emeusSIIbL
LeUTHEHES e SHEBTens L8 (WeHed 2_Iflemlo
2 _6Teng. SEUTHEHHG LI6OUID OFQISSLILILL
o L 601, ig(eiTem @eDmuLD 6ILIT&|6umedT Lirki@
smserflenL G elleofl|GundEsLILIbEDE).

7.2.2 euemgwenmaer (Definitions)

(i) cpeopeurd eredTUEH Q@B  [HmI6UEDTD
QBMLIIG (IPHEO( GFLIWIILGLD 6LOTSHS
OBTENS AH@SLD.

(i) seofliulL mUTSHET eummhdwl LkGSET
EI&E(PSHEVSH6I6TE0T N SEMLPEHSBLILIbED S

(iil) uhiGSemeT QUMRIGLD HUTHET UMkIG
ST SHET 6T60T HMLPSHSLILIbEIDMT SH6IT.
(iv) wawdii (Face value):
BimI6uetTD (SO LTeTTSHEH&HES 6NNHESLD
QI UhGSHSTET 56 LFHllenu (P&
WHIOY Sibend QUL WHIOY Siedens)
g0 WHIIL eTelT SHMP&HSHLLGEDEI.
UrkiGSefledT Siged FILILTenTs Lk
CPESHETE EMOTHISLIIED HEFAL LSS

(v) &bhemswHiy(Market value) : shemaguiled
QUMAISLILGID  WOHMID eNH&SLILGLD QB
uraidleor elemed &hews WHIL] (Si6L60G)
LI6o0T LoGILIL|) ETE0TDEMLOSSLILIbEDEl.

ok

Agfuor?

B 6 LIrkiHledr &hems L FILILITEDT &)

Crrss1sH® GBI MMILL (b
6B MEDOTLY, (HEHELD.
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Gum@niyser (Remarks):

(i) ui@aealler &hewd wHLULTETS
(wawdllemus &SMLQQID S sH0LMS
@mhane, umEe Sifs eleneouled
©_eiteng) 6TedTGLIMLD.

(ii) unusefler Fhemd LEHILTETESH IGHe0T
(W& FHeT 2B SieTeUTEH STHHITED,
LMkl 810 eXlemepulled 2_eiTer gy eT6dTGLIMLD.

(iii) wurkiGsereoT &hHemg SISO SHILIEmLS

SMLIQEID Gemmeuns SmhHSned LhkiE
&Lhle) elemeouiled 2_eitems eTeoTGLIMLD.

reysesnensd (Dividend):
:

@IMW F6) O15Memd FHEIFHLONG
eeuaflliLbSSLILGEDS.

uGasmoTseflenLCw  efleofllGundléasiubLd
Q@ FMIEUeTSHSMTE OUDLILLL E60MLLONTEDT &)
FEYSHOSTENS TOTMEDPSSLILGENE. @&
urbiledr (&SN SevordEILLLIbEDSI.

dleo LwigyeTem (eHer (Some useful
results):

(i) Wz (Investment):
Urhl@ (W&60( = Lirki@&&ereor
6T600T600 I ema X LMkl & SHerfledT &ihemd
YA

(ii) eugpomeoro (Income):
S}600T(b 6U(BHLOMEDTLD = LiMki&&erfledT
eTe0uT600f 1H6me X LMkl @G S6rfledr (o
wFHly X reyd aFmenasuledr eigsb
(L@ 6figid)

(iii) Hebul aumpId esrensuler Fseisb
(21ebe0gl) eugponeor efisb (Return
percentage (or) yield percentage):
Sbull euniIb aBTensWleT F5685L0

6U(THLOMEDTLD

- 2 X100
ULTMO)
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(iv) ura@sefledr eretorevoflbend
(Number of shares):
UMl LIMki@&6rf160T 6T600T600f15 608
051G
&b LIrbidler shems LoSILIL

UkiGE shems (Stock exchange):

Urbl@&&H6T eUTHHHID \FWLILBID L 1D
UMbl && &hemd 6T60TDemLP&HSLIbEMD .
&1 (Brokerage):
UGS SHeDS CLOOLD LIkiGSHemeT 6UIThIG6US)
wonib elnugk Cumerm CamHSHeL&emer
BleopGeupmid HUT UREG STSHT eTedrm)
SIemPSSILGEADNTT. sTSfleor Caemeussmeor
&LL600TLD FHT(S 6TEOTMEMLPESLILI(HLD.

51, 6eurgeuns (W& wdllenu
SIqLILEDL WIT&S 61&T60oTL &), &I §561155 560
G&MIS&LILGEDE.

(i) eT&6® (Wa6ed eunraisLILbD CuNg SIS,
&hems elemedl L 60T G&T&&LIL(bLD.

(ii) em&® Waed elhaliupb Gurg SIS,
&hems elemeowliphl SLH1SHSLILIHLD.
ThSHHSHSML (b 7.1
%18 a1dla eflemeoulled 2 _eter X100 —3

WaLIHUUTHES &sMeooTL 325 L@ & e6rfler
&hHemd LoFLI6mLE SHITE00TS.
Siey
Q@ LUidler wawdliy = 100
& Ukidhsner sigls eflemed = 318
& Lrdledr shem Sy = 118

325 urhi@aerfletr ahemd LoFHILIL
= Urkl@&e6rfle0T 6T600T600f1d6m &
X &b LIn&ledr &hemd LoSILIL]

=325 x 118 =338,350
325 uni@aefletr ghemg &y = 338,350
BN HessilgLD
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ThHHSSML(H 7.12

%14 aeded 2 _etem X100 (wawHliLé
esnesorL. 500 UGsemeT Q@ HUT
6UMTRIGSHMMIT 6T60fl6D, S6UT AFISHS Geueoriq
OBM6MS 6T6UEUEITEY?

Siey
Ukl & erfledr erevorevofldema = 500
Q@ Lnhidler wawdliy = 100

a6y = 314
6 UMnu&leor shemg Wl = 100 — 14
(s wHIY - s1Hley)
=X86.

500 urai@aerfleor &hHemd LoHILIL
= Unkl@&ae6rfle0T 6T600T600f1dH6m &
X 6 UrkiHledr shems Sl

= 500 x 86 =343,000
500 ur@aefledr ghems &y = 343,000
ThHHSSML(D 7.13

&m HneuersdHedmha swodliy I10
2_emL Ll 9% Lrk@ 65510 Serflé@id 20 ki@ semear
BT QUMRIGHDNT. b 20 LrkiGE6T cLpeoLd
HemL G GUBLOMETD i6UT OFLG (LSEOL(h&HE
12% ereufled, 65 LMuledT &hems LOHIEMLS
SHIT600TE.

Sirey

urkidledr (& diy =10

20 uri@aefler (& w&liy = 3200
65 O\FHMem&H = % X200

_PNR , _
=318 |S.I="{g0 N =1

18 X100

oo = 18X100 |5 _100xST y_ )

NxR ~’
=3150

20 uru@serfleor eurrid eflemen X150

&6 Urtidledr shens eflemed = ?%

=37.50
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ThHHSSML(D 7.14

325 awdlyeter 10% umi@ eigd
O&HMeUOTL. UMbl @G&Hefleor cpedld  &HlemL & &L
wnss meyd asnemdsd 2000 erefle,
LrkI & &6f160T 6T600T600f 1560 &5 &IM600TSH.
Sirey
LMkl & &6rfl60T 6T600T600f 15608 X 6T60T5.
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Debentures
Periodic payment
Market price
Equity shares
Stocks

Payment interval
Brokerage
Immediate annuity
Term of annuity
Perpetual annuity
Shares

Stock exchange
Share holders
Transaction

Face value
Preference shares
Capital value
Interest

Selling price
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SemettTiLF QFWEOLITGD

@uﬂ uj]a') é]@Lﬁ&LIQLIQ]ID L A man invest Rs.96000 on Rs.100 shares at Rs.80.

If the company pays him 18% dividend, find Amountinvested=86000

g — 1

(ijthe number of shares he buys Market value of one share=80
o o . L M ° (ii)Total Share Value Rate of dividend =18
Epsengoid o g6l / efewreys GmIlemLl | s

Steps

uu_la.ﬂ'u(béél GeOGebra 6)5]661_ " llth BUSINESS (iv) his percentage return on the shares.

" . . . . (i)The number shares bought = W = 20900 _ 1200 anares
MATHEMATICS and STATISTICS usss8h&& i e

Q&-GDB? ;&I‘E\J‘B’:Gﬂ LI.ITI_L? &ITUDE) ueo U g)g) e e (ifi)His total dividend = No. of shares X Face value X rate of Dividend
BUuss5FH 6> QHSHELD. = ooxio0x 12 _ a0

21600

I Hi 1 it the sh =
u 2 (iv)His percentage return on the shares 96000 X100 = 22.5%

(ii)Total Share Value = No. of shares X FV = 1200X100 = Rs.120000

"Dividend" srsmuso)g,g, ng,;rsq 6151, LIgsemaTl UMTTHUSNHES H(IQEUeHED HHTHSHeD.Select
the work sheet 'Dividend Move the sliders to see the steps.

(P&E0p aFLWLILLL agTemas (Amount invested), urbiG&ahemauller wHly (Market value of
one share) wpmib eonuliur&en eisb(dividend rate )spdlweunenm 6uEOLILGSD 2 _6Ter
sLLSFH6D 2_daf(h Q&I H6TUTEHESSHM6TSH O\BMLTEYLD.

CF VihBunen Maa Vel X (L e LS
“« @ [& Secun | hitps/nwew geogebeaangmigitsyrs asla am o
= GeoGebra <
e ok 11th Business Maths Volume 2

rewrgre urcsor Author: it g

Oveers

Thes werk Bocke i for X0 stanciad Taemd Mt Shane Bownd Students

Marginal functions Drvidend PROBAEIITY-BAYE. Regression Lies:

® - — ®

Lirear Programmin...

e Enter new values in the box below

A man invest Rs.96000 on Rs.100 shares at Rs.80.
If the company pays him 18% dividend, find
(i)the number of shares he buys Market value of one share= 80
(i) Total Share Value Rate of dividend =18
(iii) his total dividend

(iv) his percentage return on the shares.

Amount invested= 96000

Steps
L o

(i)The number shares bought
(it)Total Share Value

(iit)His total dividend

(iv)His percentage return on the shares

QFWEOLUMLIgM&MeoT 2_Tedl :

https://ggbm.at/q4tsyvys (or) scan the QR Code

BlHuGwied HesollsLd
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815 sisFunuGHens Lig 5519601 [NeiTeu D
LML & SH(HSHEIHSHSHEM6N LOMETOTEUT HET [HEDTE
Ui gie\&metem uieib.

SIGITEEUEET.

® sFnafl&HEhsHE
SemL BUILITEDT E\BTLTLISHET.

® 5IT6EOLDIT 60T MRl & 6T, LI & &) LD T 60T Ifal & 61T,
HIDOMIDTEOTRI&ET — ereoTL6oT  GuUmedTm
OFMTLITL6ML LI [Fl606D SIETEmEUSHET.

o snebwnerellend s,  FonFfleNedsid
eTedTLIEOT BUITEdTM HHMEL SIETEmEUSHEIT.

® &eloner 6Xledéas 0181, sTNsI allessd
Q18R GUMTENTD OSHTLITLIEML LI SIETENEUSHET.

o HlLbhsement HlHLPSSH6N6T &(IHSHEHITHESHET,
5510555660 AILIHSSH6L GHMHMLD.

LD fH MLD

e Guuiev Gammid G 60T

LIWLI6OTLIM(h &6

8.1 emwowlll GUN&HE SieTemaUS6IT
(Measures of central tendency)

Sl &Ld:

yemerfluiiuted LigLiLmiied6or (L &&wiLormeor
SN&CaMaTsHefled  Q6THI, O&BM(b&SSLILILL
ewnss eleurrisefledr  HeoTenenWw &b
seoflogllienus 6&meoorh eleuflSHsHed SH&LD.
A HSH M & L&l (1P (LQ 6> LD LI T 60T
66U TR & (6TH & &M60T 6MLOWIBLITE @ SH6IT60 EUSHET
STTILGADS. sOnsd eTedTUSIL OUTSEuTS
SIOTOML  6UMPSHEMmSHUTED  LILISTLI(hSSLILI(HLD
aUNTHemE SHGWL. 2 _gnreorons GuEs
eULSHled "@euett  euGLILNED & sInsill
emuweor, srnsfl o wimb, @ SbSlwievfleor
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efleurt yereflullwed wmmid flespssey

gonefl eunmpsens, sxnsrl G)J@Lorrsmb"
6T60TLI60T [HEML(LPemMUTED _6IT6IT 6UMIT &60SH & 6IT
SHGW. &I. eomeoredl LNeqy eredTLeNT
yemerflulwiedledr SHHema
eTeor  SiMwLULL 6T
LOHMID Seui LeGeaum)
g e m & eafl e
Y et afl ul w e eor
EIFWIEOLIMLIG D& SHTLOLI
&HM6D Ukl serflliemu
defldseul opeur.

&1, ermevtevL. eIy

8.1.1 &gnarl

W eTUMmT ém e
QBMbeBILLL  efleuIrhsEhdHd Led
DLOWIBUITE & SIETEMEUBEIT 2_6TET60T. HEMEUBEIT,
o  gnl (bF Fanal
o @AemLFlemed
o  (Wa®b
® QUMHSHGSF TNl

o @emssF sonsifl

an. L& sana] (asmLiFAwmnm efleurrhiseir)
(Arithmetic Mean (Discrete case))

elleunraiserfledT OBTGLININBTE0TS dn L (b&F OS]
6T60TLIS)| SieUMMIET Sn(bHemed, eNleuTThigerleor
6T600T600f 18 6MSBIMTED 6UGHES HeMLLILIS| ShSLD.
elleurrhiGemen a) OBMNGSSSLILLNG eNeuTrhldHer
LOHMID b) AFTGSSILLL eXleurraiset eTeor &b
QUM SLILI(HSHSHEDILD.

) OSMTGSHBLILLTS 6l eu[hiseir
(Ungrouped data)
(i) Gmmyg wemm (Direct Method):

X= n n
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Ohie X eTeoTLg| Fnlp&eanafl > X
er60TLIg| X e160Tm LommiludledT er6beom LoILI|&6rleoT
Bn(bB6D LOMID 7 eredTug  eleurrhiserfleor
6T600T600f 18 6M .

(ii) &#m&® Wemm (Short-cut method)

X =A+27d @hie d = X — A,
A aetug aGsed QI SHeoTeuflFemEImeoT
w&ly wHnIb d ererug X ereotm ommlulledr
660&H &b 6reuTlILI(bLD
8)) OFNGSSSLILLL 6fleuTrhi&ei

(Grouped data)

(i) Cmomg wemm (Direct method)

G (pemmulled dnl (bd snnaflenwd

_ 2fx

HEOUTHE(bEUSDHMTETE FHEMD X =J£
S4B Bl [ eTeiTLIS| SiemEDEIEU6TTT; X — 6TEITLIS)
o, Goeud N = ) [ (Siemeveleuctorserfleor
&.(b&6D)
(ii) &@mad® Wwemm (Short-cut method)

SpsetolL HHIHTHMSL LIETLbSS!
&L (b&F FINaflemuwld SHTe00T60MLD.

— Xfd . : :

X =4+ N @@ A eTeiTug) 2o sE
gonafl, d=X-A4; N=>f

asnLiFSemLw efleunrhl&HE@hSHMTET Fnl (b
gonefl (3M@saUULL efleurhi&er)

gl (b& arnaflemw SpssetorL (Wemmaerled
&H600T&S(h GIFILILLIGDTLD.

(i) Gmmg wpeom

(i) s@®&® Wwewm

(iii) wq eNe&s (Pemm

(i) CGmmg wemm (Direct method)
Gl (PemmemWIL LW6TL(bSSH dnl (b&F

. Xfm L.

gonafl X = TN ereor EUEMTLMNISSLILILSDS).
@h@® m aetus  Qelean

BemL_e6uerflaerleoT emLowl LIl

f eredrug eeuaeunH SenLeleuerluledr
SI6T)60616)600T
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N = ) f erediugl Sieme0616)600T &6 60T
Fo(bSH6D

(ii)) &m&® Wemm (Short-cut method)
Sp&&H600TLE & SETHemLI LIEITLI(bSS!S
&nL (b& SN HE00TSHEILEDITLD.

_ fd

X =4+ N
@@ A eredtug) 2agg sansif]

d = m—A erediug) 2eg& srnafluledlmhHal
emwowl Al sefler elleodasmiaet N = f

(iii) Uy elen&E s (Wemm
(Step Deviation Method)

ABMTGSHSLULLL  DOFH  OABMLI
SIEMEDEI6UETTT LIT6UISHSHTE0TS S L (b&F SINEI1SH
STETDILD (PO,

2fd

—A
8hue d = LC )

aCsemid QG SHemellFemnswIiner WS
Se0H QW 2uss sansfl ¢ ereTUE
BemLaeuafluileT siemey

, A ereorug

T eenLTFSuemL i eleuhi& @& &6t
8L (b& snnaflemw Gomaeevor epedTm)
(Wemmaeifled 61hd (emmudled
S0USE LMD, CT elemL gmeor
HlemL &L

Wwa®b (Mode):

QB M(b&HSLILIL (bET6IT efleumrhiserfled,
9$Hs  erevorevtflGemauiled  HlHOUSHS HLOU
QUL I (P&HBb SHGSLWD

BenLflemeo (Median):

BemLiflemed 60T Q@B  Sflwimeot

BobFIL SGD. BenLHlenende S LnL
9 eitem eNleurThigHerfledT 6T600T600 & 6mE FLOLOMSD

afleurts LyeiTafuiiieh LommiLd BlsLps%ba)
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Bmse. BewLHleme eraTug Qb Hlewed
SieTemaUIT@SLD. Ged oo QFHMLITL6emL L
1Blemed Siemem 66T SBL el 6urflésLILIL (b6iTemenT.

LOM6TOTEUT &(EH &S GLom FnmMLid
SHSHEIHH6T [HE0TE NMNHSHEW6EU 6T60T
HOULLGEDG. HO& SHEUTEDSL

UL SHLL SHlemenr Speu(pLd
Uirfleyserfledlpib g ASTL ki@ EeumiD.

8.1.2 [Hleweoemwil OLMTNISS &leo
SIEITEM 6L ET—HITEDLOTEOTIRIEH6T,
LS SILOMEDTIRISEIT LOHMILD
mTmioneoThiseT (Related
Positional Measures - Quartiles,
Deciles and Percentiles) :

BenLflemevemiid H6MT OHM(bhdHSBLUILIL L
eleurrhisHemelt, FOLNSRIGEMS fld®d anlqll
Coeib deo eTemeusemer @G Hlufed
SHMevoTGLIMD. 6)6U6TEmEUSBEITl6D, HITEDLOMEOTTRIGET,
USGIDMEOTTRI&6T OMMID  [HITHMILOTEDT Mkl &6iT
S ENLIEWEY LISHEYLD (LPESILILOTEITENEU Sh@SLD.

(i) emevwnevrmaiser (Quartiles):

auflem&ILIbSSHILIL L. 6T6v0T 6Xl6UTTRISHE06IT
BT60TG FLoLI LMsaidennaLll iflés@d euemauiled
9 616N SI6M6YSHET, HTEDLOMEDTRIGHEIT 6T60TLILI(HLD.

aeuaeun (s Llifleyb, &0 erevorevofléemauileomeot
2 _mliysemenl QUDMIBSGSL. (WseoLifley,
WL smevnerd (Q)) erarayb SesorLmeug)
Aifley @edorL_neug smedoneotd (Q,) eTeurayid,
eweorpmd ifley, epedTmmd &medometd (Q,)
eT60TeYLD GMI&HSLILGLED &) SIS ST evurLmeug)
snewnernd (Q,) eaug QevLflene
SIETEUMGLD.

Wwaed  smewnend  (Q)  Sibeos
Sp&Medloneond  eTeorug ugeuedlsdr 25 %

2 _miliysemens & 60T & & & EQ&
6&MeTuLSM&RD LHmId  ugeuededr  75%
2 _mily&eT SHMeOLM6T HH M & Gwed
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SMHEHSGSD. ET6TTLMEUS|  SHTEVLDTEDTLD
(0,) (216beng)) BemL Flewer Sieme) LITeuededT
50% 2 _mIi&HeneTs S60TéHE&S SGLWLD LoHMID
50% e _mlysemerd sHersHE GGeow|d
O&TEOUTLSTS @HSGWL.  CPpeTmIeUs)
ameoonerd () siebeg Ged &medLomeoTd
ureuedledr 75% 2 _mILii&Hemens H60TéHE SGLoW|D
wHMID 25% 2 _milisener Heoréed GoGeoud
oumMméSn. Qeueun@nm wmm S L
SMIHS SETEMEUHENEI CUEHITULIM|EHEEOILD.

(ii) usgonevrraiger (Deciles):

auflem FLIbSHBLILILL 6T600T 6Xl6U[T Mh & 6m6rT
us&l &0 unsraisernsll WflsEn SieTeneuser
USSILOMEOTMRISHEIT 6T60TLILI(hLD

SIBMEUF| LSHGIOMEOTHRISHET 6T60TLISH 6([H
esnLl euflnsenw, UHH &0 UGS SHeMTs
Uifls@o WHLSET SpGD. HID UMD
D, D,,..., D, eeoiélm 9 Udifley Hlemeosei
USSILDMEOTTRISET 6T60T  SeMLPSHSBLILI(bE6OTMEDT.
8@ D, eretTLg) QemL Hleneoemid GSMlHESLD
6T60TLIEN S [Hleme0Tal6d 6\&HMTETS.

(iii) mTOmioTeThi&eT (Percentiles):

auflemalILbSSLILL L er6tor eXleUTHhi&HemerT
BTN &0 UN&hSems LflsGn Siereneusst
[HITDHMILOTEDTTRISET ETEOTLILI(HLD

aiFmeug eretor OHMLI  euflemsemwy,
100 &0 unsmsemnsl W@ SleTeyserT
HITHMILOTEOTTRISHE 6T6DTLILI(HLD.

B eumidlem P, P, ,..., Py, er6tm
99 ifley Hlemeo&aT HITHMIOMEOTTRISGET 6T60T
SmWP&HUILGEOTDET. QhiG P, eTerug)
BemLflemenemuid &N&HSLD GTE0TLIEDS
Flemeoraled \&HMeTa.

8.1.3 @agmLiyenLw Hlemed
DIGTEMEUSH M6 HEVOTSHS(h
QFLILLD (emMSBEIT
(Computations for Related

positional measure)
H600THE(b

BevLflemed  SieTemEUSH

QFLILLD (LpemmemwILI BLITedTGMm, HTELLOMEDTRIGET,
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USSIOMEDTTRIGET LDMHMID HITDHMILOTEDTHISED6TS

&H6001&85(h E\FILILIEOITLD.

(i) eBNEG&HaUULTS efleurh&Her
(Ungrouped data):

ug [Flem 60 &6

1. eleunriisemend &6vflSg 6X6U ki & 6rh & &IT60T
SeTemeUedWILl  OUMTMISS,  amieuflens
Siebe g 8@ auflensulled er(RSeYLD.

2. 8p&eMeID &SHSTHemSLI LILIEITLI(LSSIS
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0= (" i ) 2peugl & mIy
0,= (3(n+1)> Syeus 2 miifleor AL
D, = (M) Sy6ugl 2 miifleor S
D,=2 7 —’(_)1 ) Sy6ug 2 mifleor L
P, = 60( nlg_()l ) Syeus 2 miifeor iy
Py, =99 < nlg_()l > Syeus 2 mifedr wHiy
0 1659 -

” opfuor?

Q,=D;= P, = @emLHlémed 3y@LD.

ThSHHSSTL (b 8.1

22,4,2,12,16, 6,10, 18, 14, 20, 8
ereorm e\@MLfleor D, womid D, &metors.
Siey:

@hie n = erevor  eNleunraigerfleor

eTevoTev0NHeme =11, Bgement amieurflensuiied
SIMLDGHS,

2,4,6,8,10, 12, 14, 16, 18, 20, 22
D,= 2( ntl > Speus 2 mifeor Sy
D, = 6( > Speus 2 mifedr wHiy

D,=2.4 peug 2 piidler wdliy ~ 2 gheug
o _mdledr oy = 4
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D, =".2 speug 2 miidleor wdliy = 7 gheug
o _mitnfedr &y =14

ThSHHEHSTLH 8.2

Spsengoib Uetaflefeuriise@rsd Q,,
Q,, D, wibmid P, opflwieubenmé srevors.

et 20 28 40 12 30 15 50

Siey:
1o &) 16\ L1 600T & 6iT
SIeMLHSLILIL (H6TETE0T.

o mjeuiflem &ulled

1215 20 28 30 40 50

n = ellugra&erfledr eTetorevvllHema =/

+1 c A .
0 = <n 4 ) Speug 2 mnfleor Sl
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(ii) eBNGSsLULL elleurrhiser
(OBMTLIFAWMM SieTey&e6ir)
(Grouped data -Discrete case):
g [Hlemeo &6
1. efleugasemenr  Siememeull OUTMIS S
anieuflens Sibens @nmhi@ euflemsuled
6T(RSELD.

2. &66) SI6MEDEEUETITSHEMENS SHTE00TS.

3. &psnemib &5HTHEmSL LIGTLI(bLSSIS.

N+1 o .
0= ( 4 > Sy6eug 2 mifedr Sl
N+1 s .
0,= (%) Sheug 2 milifeor Sl
N+1) . . . .
( 4 )601’ Y ( 660H) BSOS

SAbHS SiFlaneor Gele SIeMEDEI6UTOT
wIHUIDEG OsTLIYemLW M X—e0r &I

N+1
0, 26w aeun@n %

ABNG SAbSHS AHSHONET  S1606D616UETOT
wHINDHES OSTLILemLW &Y O, SpSLD.
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ThSHHEHSTLH 8.3
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LDIT600T 6UIT S61fl60T
6T 600T 600f1 65 6M & 4 7 2 & 7 <

Siey:
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S160)6D 61626007
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10 4 4

20 7 11

30 15 26
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50 7 41

60 2 N=43
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=4~ Sieney

= 1l epeug 2 mitndledr iy = 20

+
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= 70 ~60T Serey
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_ 3960 .
~ 7100 60T e
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(iii) esTEGSaUULL efleurhi&e6r
(esmLT&AWNe0T Si6meYH6T)
(Grouped data (Continuous case)):
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S1606D616)6TTT,
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Q, sneworé gsHib: Sirey:
N — pef SevL6eueafl | Sieme061616T0T G
0,= L+|-4+ 7 |Xc o f 166061626007
cf
L GI'GDT.LIg]. Q.Lparrmrrw &IT6DLO T 60T 10 - 20 12 1
BewL6e6uafluliedr Eperedemen,
. . . . 20— 30 19 31
f eredTug  ELETMD  SHTELLDM 6T
BemLaeuaflulledT Si6men66u6ToT, 30 — 40 5 36
C 6TeTUE CPETDND  &TEDLOM 60T 40 — 50 10 46
BemL66uafluilest Hemb, 50 — 60 9 55
pcf etediugl CPETMID  &TELLO 60T 60 — 70 6 61
BenLoeuallaEg (Wwhemsw SemLeeuerfluleor
@GCsl GumeiTm LSSILOME0T k&6 N =67
LHMID HITHMILOTEOTRIS660T [HlemevLiLemarlser SILL 6uemesar © 8.2
& 60015 (b6USHMSHITE0T GUMLILIT(HEET,
_ (N . .67
%—pcf 0= |3 ) 2paug 2 pider wdiy = 4
D, =1L +(7f )X ¢ = 16.75 ayeug o minfer AN, ereTGeu
O, peurgl (20 - 30) ereorm QewLt6uerluied
® P —I 4 %—pcf ¢ SIEMLHGIETONE| LONHMID HSHET CISHTLITL{EWL LI @&
60 wdll&er
TbSSSHTb 8.4 L=20; %=16.75;pcf=12;f=19; c=10
Slpsanenid eXleuTThisEnd:@ GLO6OSTEILOTETRISET, SHSLD.
. . .. .. N
Spsnewnermser, D, womw P, O=L+ (4_Cf)>< c
S FIEUDHENMS HITEH0TS. f

_ 16.75—12\ -

3N s .
10 - 20 12 0, = <T) Speug 2 minfledr Sl
= 50.25 syeugs o miidledr . ereorGeu

20 - 30 19
0, perg (50-60) arettm BewLeeueflufied
30 - 40 5 SMWDHG L 6TeNgH WWHMID  SiGeor
QsTLIYemL W WHllL&eT
40 - 50 10
_ ﬂ) _ A £ O e
3N _
60 — 70 6 Q3:L+<4fpcf> xc
70 - 80 6

Q,= 50+<50-259_46> x 10 = 54.72
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D,= (%) Speug 2 mitdledr L =

26.8 syeugl 2 miifler wHiy. D, Sperg
(20-30) eretTD SemLE6uafluiied SiemLoHGI6TET S
LOHMID SHSH6E0T OSHTLTL{6WL I LOSILIL|SH6T

L=20, 35 =26.8; pef=12,=19, ¢ = 10.

D4:L+<W)xc

26.8 —12
D4 =20 +<T> x10

=27.79

75N - .
P = <100> Speug 2 mirndleor i
= 50.25 gyeug 2 miudledt wdliy. P syeo18)
(50-60) etedrn QemL6leueMuled SiemLOHG)
© eTemg LOMID BHEOT  COSMLITL ML
LS SeT

L=50; 228 =50.25; pcf =46, /= 9,¢ = 10.

P75 =L+ (@) XC

=50+ <750'259_ 46>><10

=54.72

8.1.4 oumeeF sansail
(Geometric mean)

n — eleunraisen SHeL60E)| LSl &erfleoT
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U E&FFTNFIH

GM = 3(2)(3)(4) =2.885

CPEOTM| SiebedG CPETMIHES GomuLL
6T600TBH(GTHHBHME0T OLI(H&H&GFFTNEI &H600T& &I (bLD
CILIM(LQ &)l HEMEUSETT 60T EILITHEHSH S 618 T 61 & & IT60T
N — 6Ug| GUTHECLHEOLD SHMETOTLIZ eTEOTLIS LSS
Bl eoTOMeTEH. 6eTeor@ey  WLSMSH MWL
LWetTUbSSIL OUHEH&GS sanaflemw ererflens

SIT600TEDMLD

umGESSE Fonadl, SpseioTLeumm)
&H6E00ISHILLILIbED &).

log X, +log X, +........ +log X,

logGM =
n

(16608 ) logGM =(ZlogX)
n

log X
n

GM = Arztilog(Z ), N eTeuTUG| 6O SHS

efleunrhiserfledr 6r600T600f15H 6003

(i) esmLiFdwmm wrHluler OLmHESSF
san&ifl

GM = Antilog(—zf;\c;g)(j ; @i N=3f

(ii) esmLiFdwmerr MPluledr OUIHESE
ggn&ifl

GM = Antilog
emwwiliyerefl, N =Xf

X flogm
N

]; 8@ m eTetTL g

ThSHHSHSM b 8.5

eflsdled audls@b 10 Goblburiserler
6@ 6T euBLTeTDd (epumuied) SCé
QBMb&SSLILL(beTeTg. SeunmledT QOUBHSESGE
FrnFflemuld SHTeooTs.
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Siey:

85 1.9294
70 1.8451
15 1.1761
75 1.8751
500 2.6990

8 0.9031
45 1.6532
250 2.3979
40 1.6021
36 1.5563

Ylog X=17.6373

SiL.Leuemeoor : 8.3

Zlog X

GM= Antilog( );@rizl@n=10

6= antog "

= Antilog(1.7637)
G M=58.03

ThSHHSSTL b 8.6

SMERFLITLD LOTEUL L SHF160T. 6(H HIMOSE6D
o eitem LGN Lifley &searfledr,  SHeoflmuT

6(THLOM60T eNleuIThISEBD, (@G (bLoUkISeNleoT
eTevoTevtllBemawd  SGpd ST (beTereoT.
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&HTE00TS.
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&58
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P 120 3 20792
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N=93 2=173.7907

SiLeuemeoor: 8.4
GM= Anzilog(zﬂ%)(j

i l02%(173.7907)
= Antilog(1.8687)

GM =73.91

ThSHHSSTL(H 8.7
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Siey :
UHEGEF Fonafluledr &eoorébSh

v P A T

0-10 5 8 06990 5.5920
1020 15 12 11761 14.1132
2030 25 18 13979 25.1622
3040 35 8 15441 123528
40-50 45 6 16532 9.9192
N=52 >f logm = 67.139%4

Si’ Leuemeoor : 8.5

GM= Antilog(zﬂ#j

67.1394
:Antilog( 7139 J

= Antilog(1.2911)
GM =19.54

OLHEGF sTnaflulen GMILIL 555511
LIWLI6OTLIM(h&EIT:

wrmieishiseners TnaiflLihsaeueSeTLS),
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Goeub @&sansfl WW&ESET ELHEHSHMS
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=1 lj U@L somarfl 2 wirey

ThHHSSTL b 8.8
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Sirey :
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Bebflemend 61Fe0emeY GMISHBL(bLD.
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40 140 2.1461
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Tlog X = 6.4428

SiL L euemeoor: &.6

GM = Anti log( 2 log X)
n

i 10g( 6.4428)

= Antilog(2.1476)

GM =140.5

Guwediflemend e\Feveletr gansfl sH6lis
o _wifey efigd

140.5 - 100 = 40.5 %

4
s @6
" fgfuor?

e&MbL&&EILILL  efleunrhisefled 6
&I 1} e2e8lu b eTevfled QILIH & & FTMEIflemi
HE0THEL Suieonsg).

8.1.5 @emssagnsifl (Harmonic mean )
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eTevor  eNleunThiGerfledT  6T60UTE00f &M
Siglaons BHeHGeUN (L8], Qengsarnsaflufer
HEOUTHS(H HIQEOTONSH QHHGID. H6v0TSHEHL_ ML
areflemowinéds  Hlsefler HenedSsene,
SIFHDHSNET L eUemevoruileblpib&IL EILMEDLD.
83D &S SPBTENID &, &SIk S emarLl L6
Li(b&HS60LD.

(i) sefllss eunriseflenr Qengsagnai]

@@ n eTedTug eNleuUTThISET DS
® 2_MI'L&6T Si6b60F) LFILIL|SHET

(ii) eBMLFAWDD SieMEDEIEUETIT LTEURISHS,

N

HM = @r

z(fj &
X

N = sieme06l6uetoT&6MedT &n (b0 = ) f

(iii) OSTLIFAWMET 216160616 U6TOT LIT6U6D
_N_
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m
@@ m eredTLS) emLoWILILjeTer] LoHMILD
N eretTLIg) EIOMSHS S160260616)600T
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10 0.1000
45 0.0222
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0.01 100.0000
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11.2 0.0893
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X
3L euemeovor: 8.7
n=_8
n
HM = = = 0.077
( 1) 103.467
Z _
X

ThSHHSSTL (b 8.10
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Siey:
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N 120

z(fj 5.975
X

HM = = 20.08

ThSHHSSTL (b 8.1
QBMbSSLILLL efleuIhisEhdHE Qenss

Fonaflemuld &HevoTdHdl(bd.

0-10 10-20 20-30 30-40 40-50

Siey:

BemssarnafluledT &eooHHb

f
m N
5 8

0-10 1.60
10-20 15 12 0.80
20-30 25 20 0.80
30-40 35 6 0.17
40-50 45 4 0.09
N=30 z(i) =3.46
m
S’ Leueneoor: 8.9
HM = N o0 14.45
( fj 3.46
2 7
m
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Siey:
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&.15/1o6vof], &.15/60l LT, urLGeuemer/
umeusCsiey, Lem/nzsb GumeTm
edsriseafleor HeoorsHNEG emww CHTHE
Slenemaulinerr QemsdF Fumaflemuwll] LILI6OT

LIS SHIEUSILI QILIMIHSSLOM 60T .

8.1.6 sun&flaErd® SenLGuwners
esmLiy (Relationship among
the averages)

SiemerTHg NFomeoTll LTeuedS6IflID,
cpeo2_mili&er, Siereiled GeumiLbLOLT(Q S,
al(b& &ansll, eums&s &Insdl WoHmID
Bemssaansd] pdweunnileot WHILILSHEHLD,
UeoTeupid Siemexled ommiLIhLD.

AM =2 GM = HM

I4

o fis@0 I

" fgfuor? : : .
= X, X, ..., X SimerdHg) eT6t0SHEbD
&b erevfleo AM = GM = HM

10 22 220
13 24 312
16 28 448
19 19 361
22 9 198
25 12 300
28 16 448

Yf=N=140 YfX=2357
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Wetteupld efleunmisendse A.M, G.M
wpnw H.M. SenLCGuuetenr QsmLIemL
FfluMT&8.

7 10 13 16 19 22 25 28
10 22 24 28 19 9 12 16

=16.84

Siiey:
SiLLeuemevor 8.10-a0l[BHE
M:ZfX _ 2357
N 140

log X
GM = Anti log[z‘ngJ

HM =

« g 727)

= Antilog(1.1944) = 15.65

N 140
z( f) 9.6852
X

aipneugl, 16.84>15.65 >14.46

W AM > GM > HM

-——

0.8451
1
1.1139
1.2041
1.2788
1.3424
1.3979
1.4472

8.4510
22.0000
26.7346
33.7154
24.2963
12.0818
16.7753
23.1545

Yflogx =167.209
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(i) eeuaeumEBeUHLD 120 &S Lweoollé&nmT s6i
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ST LWeoollSADNT. (LPSH6D HIT6T SHedTm)
evolleE 48 &b GeussHed 10 evofl
GmO UwetollaHDMT. SIesorLmbd Hrer
weolldg 40 A6 CeusddHled 12 wevofl
G LwesollSHDMT LHMID &HewL & HTaT
21601 Wwellse 32 HiS CeusddHedl5
oevofl GBI UWetOID QFWSDIT. Sieur
LW 6vofl & & LD grmerl CauzssHemd
HEOUTHS(HS.

o

& GO L eu’Lmal uGgluiled eudlé@Ld
8 GoLURK&efleT WLME EUIHLOMEITLD
(epumuied) &G OBM(bSSLILL(HETETE.
8 66l 6 i & erfl 6ot & L (b&Faanarl,
oumesed ansil wHmId Dewss sans]
SHEICUDEMME HEOUTHSIL (b FTNSI1&HEHHS
SenLUULL OSTLTemU SflUMT&Hs.

] 70 10 50 75 8 25 8 42

9. UYetTeuhHld eeuNTRIGEHSHG Tl (bFFTNEIL],
Bemsssansfl LOHMID OLGHSHSHD &TTsf
SyFeunennsd SHneoord. FINSfHEHHS
B Guiwiment a@mLINement Fflumy.

X 5 15 10 30 25 20 35 40

18 16 20 21 22 13 12 16

10. Wetreu(mHd Si_L euemevoruiled 9_eiter
UGB EHHG Fnl (bFFTNFN], CILIIHHSHED
snnsifl oHmib Qewsssansif] Sy EwieunHemD
&S (bs. FsunsiflaEndd QenL G
9616 OSMLLBH606MEH HT6T0Ts.

Pt 0-10 10-20 20-30 30-40 40-50 50-60

bl 5 10 25 30 20 10

6T600T600f 1 H6m &

11. Geoteuqpld eNEUNTRIGHEHESE ETEVLOMEDTLD
OHMID  SHTEOOTEDT 6160885615 (LDEW6US
HIT600TS.

S 20 30 40 50 60 70 80
(eupLraiserfled):

LRCOU N 13 61 47 15 10 18 36
676001600115 600 &:

afleurts LyeiTafuiiieh LommiLd BlsLps%ba)

g
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12. Setteuplo  eNeUNTRIGEHSE ~ SHTELLOMEOT
6Xl60&LD LOMMILD HHE0T OIBITLITL| SHETEWEUILILD
HITCO0TS.

0-10 10-20 20-30 30-40 40-50 50-60

5 10 13 18 14 8

13. WletTeu(mLd eleunThisEhé:d SemL Hlemne0emiLiL]
oummISsE &unsrfl eNesHSHMSIID DiH60T
CBITLITL| SHETEMEULLLD SHT600TS.

2 _wimib LOIT600T6UIT S6rfl60T
(o1& eomhIG6r6D) 6T600T 6001560 &

58 15
59 20
60 32
61 35
62 35
63 22
64 20
65 10
66 8
14.9eteuplo eNeummsEpd@®  onal
esaH5Hema 50T FIMFflemuidh 1S T600T(H
SHM600TS.
0-5 5-10 10-15 15-20 20-25

Slene0aeU6TTTf S 3 12 6 4

15. Yletteuplo eXleunThiaEhéd QemLHleneDemiLiL
eUTMISS TSI ele0&HHSHmSHE SHTE00TS.

euw g (eupLraserfled) | HLIT&erfler erevorevnfllHemas

0-10 8
10-20 12
20-30 16
30-40 20
40-50 37

‘ ‘ 08_11th_BM-STAT_Ch-8-TM.indd 210

ww.tnschggolbooks.in

®

o @09 oot seimsutsons.

50-60 25

60-70 19

70-80 13
8.3 HlapssHey

'ﬂaalcbg;assu' 36L& ‘eumii’iy eTedTAIm
QAUMTHM G SIOTMTL 9 _emwimLedled

aFHOMBL  LWETUbLSSLILGEDS. Go@Ib
SIFHEOT  QUMIHET UMM OUTHEUTS LD&ES6T
euene)] IMHHBHSHSDITSHET. 2_FSNT6E00TLONS,

" BTemer LOGDLY QU(HEUSMS GUMLLILIL] @@é&aﬂm@"

"A wHMID B sievoflser 6 SMILA L
Gumiiguied Qeumml QUMIEUSH&E FLOLDMEOT
GnndJDIﬁ]@éoaSlmgj."

Fng S, 2 _5B8saD Gumedtm
anisensseT @CT elgwomer  QUTHeDeTS
sG&eTpeT.  sipneug, b5 BHape
HEWLEOWMID 6TedTLg 2 MiSluflebemed SiebedGI
3b% HHe)] HenLELMEUSDSTEOT SUMLILILL
Caatela@flugns 2 ereng). swmeoflwiyserfleor
Guésaupsdled HePSHH6) TEITHD CUMTHemS
@e6leunprs  eTeTe0T [HEMLEOLMIFIME| 6TEOTLIS
upr  dArdlserey 2 mIHwom  Heneouled
SMeOTLILIbEM &l TedeuTMMUieniLd, Sevoflgelied
wHMID YeTefluflwiedled 2 miFuimm [FlemevemioL
upml Heo HILUHHEMEOTHET CLOEOLONS  SimleyLl
LLT6ULDM60T, 6T600T 6L 6Xl6DM6nT  EUTSHENLISHEDS
SiM&HS (PWhdl asHGDND WwHMID Feo
(PeODEBHEMENE FWIEOLIbSS HEHpsHsedhemeoT
6T600T L&LIemLS SH600TSHS(H&BMITLD.

&e0e0lBwm  (1564-1642), ereordm
8&snedl  sHevoflgellwieomsn  (PSH6oT(LGHe0led
GHMLLLILIHGISHSH60 LIS6mL SHSBMT60T S(IHSHSILIEOIeD
dleoll NT&semETHEM6NE &lh & &GS (D &
eTevoTevvTenElled  SieTONILSHEnlqUl [HlEBDSHHEM6US
SHME0OTLISN S (PSHE0T(LPSHE0I6D (LPUIHE] OVFLISTT.

ECs 6sMbeEsIULbeTeTl LD
H5105&6M60T SIqLILEDLS H(HSHSHITHEHSHN6TSH
Uy HlueblSHMm&l.
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FTHHWID Beeons QeIaIs FLO6UMLILILY 55 2_midlwimeor
1-60-6 eumiiiy 5-60-4 eumiiiy ’ ’
C X X
uLLD. 8.1

8.3.1 Flapsseien siqlUenLS
&HSHHI[HSSH6T (Basic concepts
of Probability)

Werumfemeu (Recall)

(i) &sweumuliys G&ngemeor
(Random Experiment)

&Cr wrdliflwrer sigliusmLuled ™
Gsngementll UeTWemm HlpouUG Hapou
@ BLSSULGEDE. Cueid eeuefliLpaderm
GO GG 6T600T600ME 60 &ML &6T0THESIL (LI ULLD.
HeTED HEUflSHS (P16 SIBTeUF QR H60flSHS
eeuefllumiigement (WeiTdnligBuwl  &Heoofl&He
wuwrgseurm o etend Gsngemeor Gu

FoeumMulLEF GCangement 6reoTLILI(HLD.

2_SNI6UOTONS, 6(H I[HTEUONLISENSHE
&r600T(bS6D, Q(BLI LIGHEML MU 2 _(BL(bSHED Qb
Flopsaslned Boha FLo QaTdDS
BaIHEFH(hHHED 6T60TLICOT.
(ii) eeuefliumep: (Outcome)

goeuminiyg Gengemevrserfleor (g Eeu
@ euerfllIum(h ereorliLi(bLD.

(iii) Wwhd wHMID Hspey:
(Trial and Event)
6 LoeumiIILE Gangemeotuiled arGHemid
8@ GOILILLE 5w (Wb eTeoTLiLihLD.
eeueflliune Siebeng  Qeusflliummbserfleor
Goir&emas [HleHLp6Y&H6I 6TEOTLILICHLD.
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(iv) wemwwenr HlsLpeser
(Exhaustive Events)
® soeumiuiys Gsmgemeoruieor,
gnsHwlulL ewnds e eueflliummsaefleor
EBTSLIGL (L(LREWLOWITEDT [HlELP6YS6IT 6TEDTLILICHLD.

(v) &ngdlwonest Hl&peyser
(Favourable Events)

Qm Gsngemertuled &  Hlepe)
BleWb eraTuems 2 MIFHLUGSSHID STHHIW
BnM&6fl6dT  eTevoTevONSHemE &M &S WD eor ®
I51&106Y &6iT 6T6uTLILI(HLD.

(vi) qeremmewIneTn) 660&5@LD
Bl&p&dlser (Mutually Exclusive
events)

HewLeLM)HeTD aCHEID 6([H [HleLpey
BHenLOUDHSHTD  eemeoT  [Hl&Lpey &6
BHewLOLNEUenS FHeNTHGSD 6Teufled, SiBmeus
Brevoih 206G SiBM& CDULL HlapeyseT

@Cr Gsnpemeruled G GCrusHHed
HEOL OILM & 6T 60fl 6D 1518 D 6 & 6iT
eTemmeWIneTn ele&@h Hepeysar
aeotliLGD. Haepeyser A bpmio B

SHEIEDEUSET  QeiTemDEIITETN  ele0sHEID
Bl&p&dlser ereufled AN B =

(vii) sweumii flesp&d&6r

(Equally Likely Events)

wm Ganpeneruienr  Hespsdlserfle
(Bretoih ivens 2BHS GmLL L) aGseID
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& Hlaepsd whpeunenm eflL H&pseniqil
UM SiflspeTeng eredTm)| eTHTLMTEHS
Buieonezeofled, 2i&Censemevtulledt HlaeLp&dlser
wmeyld  sweuminiyenLwl Hlep&lser  ereor
SIWPSHSLILGEDE.

(viii) F&LpSHH6N60T C1SHIT60TELOWITET
euemgwemm (Classical definition
of Probability)

®m soemiiys Gengemeorulle
(PIGEUYSET, ‘11 (LP(LEWLOWITEDT, 660TEMMELITEOTT)]
6le0&GLD LoHMID SFLOEUMLILIL| QleuafILILIT(HL&H6TTS
2 _eiteng) sieumniled HlsLpey E HemLeILmIeusn @
m snsHwssamiser 2 atengl. E Hlsipeeor
Baspssey ‘p’, eungeuns P(E)  ereor
GSMISSLILIGEADE.

enSSHWS snm)serfledn 6TevoTevol&Heme

(P(RemOWINedT [R5 peyserfledt eTevoreuofl&Hems

m
n

I4

o fis@0

” pafupr? L : :
= 2 MDD SHETENLOSHSHITET 6T600T600fILLIED
SieTeme)  (pHedled  eupridweuy  Gglbsiv
QT Geormedl Speu.

(ix) uedoryser (Properties)

(i) 0SP(E)<1
(ii) Papaseier & haed "1' -5@ gww0TED.
(iii) P(E)=0 erevfled, E eretrugy &msSlwideveom
Bl&Lpe.
2_FMITTSHDE: 65 HTETONLID Sr6T0TLLILb&IS)
6060 6Xl(LQEUSDSITEIT [FlHLOGHSH6) SHITE00TE.
8irey: Gengemertulledr OWONMSHS &ndHSwioneor
eeuefliunpasst {H, T} op@lb.
n=2
sHemeo eXl(lpeUSDH&TE0T FNSHH W QeuerfILILmbseT
= {Hj}.

m =1
1

Hemed efl(REUSNHEHTET HlHLDSH6) = m_ 5
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®

(x) Hapssaier beier euenrwenm
(Modern Definition of Probability)

Hl&ps&6 H &6 HeSi6or SIETnIE(LPemD 6T6TLIS)
(PREUSID Siq&ECHMETHENET SHqLILIEDLUITSHE
O&sMeooTL G WLOMID g  SHevorellwied
SHSHSHHEUTEHSMRIGmET  FTIHSHSHEHME.
Hapsselen HHsHHlwene SigEsnerserfleor
sieGWempuiled HMH& Geusturheloesfled Fed
SIQLILIENLE SHIHSSHIHHSHEN6T  EUEDTWIMILILIS)
SieUFIOTHD ). SI6WEUWITEUEDT :

(i) mmpeeueafl: &® GCsngemevruier
QeleeuTm Swed Sniquwl eeuafliun
gam| LeTafl ereoreyld LMMID &nm)
yereflsefledr Qsn@&LY &n mi66euerl
eTEOTLILIHLD S1G| S eT60TM) GSMISSLILIGED &.

(ii) Psbey: @ samneeueiuletr aGsemniD
6D 2_L&600TLD [Fl&Lp6) 6TeDTLILI(HLD.

(iii) @eremmewIneTn efle&GLD HospFdHer:
ANB=¢ eefled A whmib B Spdlw
Hl&pe)&6T GeiTemmEILITETT) 660&5ELI0D
I5181D6Y & 61T 6T60TLILI(HLD. SiHMeus| A LoHMILD
B gydlwemey Gsnnsd &600rhi&HeTm@LD.

TbSHHSTb: S = { 1,2,3,4,5} erens.

A = g@hempll uenL eTesorgeT = {1,3,5} oHmib

B = @nlemLLl uemL eretoramer = {2,4} eretrs.

ANB=¢
A pmib B eeTemmewITesTm)
elleos@L HlapsfunELo.
(xi) #&mFBmM&HG (Observation):
&600TSH G601 UMUTEDITEDT S DMISH 6T
(i) AUB = A, B fapéduied aB@senib
QTN Hlepeug).
(ii) ANB = A wpmib B opdw @resorhld
Bl& QL
(iii) ANB = A wpmib B spfluemeuser
G iR
(iv) ANB = A flawb whmib B Hewpng.

n
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(xii) Hlepsseier euenrwenm
(219.5C&meT STV &(LPDD)
(Definition of Probability)

E erettug) Gangement eredte:. S eredTLS)
E- Guine egnLiLemLI samieeuerf] 616018, S—ed
o aem geNeeuN(H HlepGaunt P(A)  eredtmy
GSDISSLILGSEOTD 6 6Dl 6ETEO0T6m6T0T  [HITLD
eMLILILbSSGeumbd. Gueud P(A)) eredtug)
A-eteim  [flelpelleot  HlepeSH6Y  6T60TS
agTevorLed, P(A ) Elpsmemniid i 5@amesemer
Heui&H& O\FILLD.
a1958amer 1: P(A) >0
aig&BCasnar 2 : P(S) =1
suq&Csmen 3 1 A, A4,,...,A, eredtuer S
snmieeuerfluiied 2 6T 6e0TemMEITEOTM)]
elle&@LD 1 [Fl&Lp6ey&er ereufled

P(4UAU..UA4,)=P(4)+P(4,)+...+P(4,)
(xiii) HPapsseier siqliLenL S
Gzmmhi&erT

Gzmmiw 1:

P(2) = 0, sipmeug snsdlwibledeon
Bl&Lpefler 516108 86Y LT GLD.
Gzmmibd 2:

S eredTLIG) FnmiGl6uer] LOHMID A 6T6dTLIS)
S-6b 2_eitem Q@ Hlapey P(A4) = 1— P(A)
Gammid 3: Fnl L6 GaHMLD

A wpmib B erebiuerr a@aemid S
1Fl&1p6Y &6i eT6ufled

P(AUB)=P(A4)+P(B)-P(ANB)

(xiv) &ICHISS:

(i) A womb B eédim B Hlapeyser
eeTemmeTeTn eesED  HleLp6e)s6T
ereofleo ANB = &

.. P(ANB) =0
= P(AUB) = P(A) + P(B)
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(ii)A, B, C eretip a@senb cpeTm)
HopesEpsd® alled GCanmsems
6Xlifl & &1 601 & & 60MLD
P(AUBUC)=P(4)+P(B)+P(C)-P(4NB)
-P(4NC)-P(BNC) +P(ANBNC)

LOMEOOTEUT &EhHG CMEnMILS SHIHSSHISSH6T
60T AMNHSHEWEL 6T60T HLOLILILIbEDS). HLOS)

SHBUTemSI LML SHL L SHlemeot SpeupLd

irfleyaerfledlBib g ASTL k& E6uLD.

8.3.2 &M LOOHMID FMHHS
&6y &erfledr &IHS&ITHSseT
(Independent and Dependent
events )

(i) emgm Hapeyser:—
(Independent Events)

Hl&068m 191 6 Hl&106) Hl&Lps8n 19 1L
OO [H 518 pem 6Ll undl&sng
TEIDOLMRS GTetor Sibens SSNS
GupulL Hepeyser Fmom  HeLpES6T
GTEOTLILI(ID. 2 _SMT6T0TONS, 6)([H  [HITETONILILD
@uetory  (WWewm  &evoTLLILGbIME  erevfled
@retorLmb ef&FdledT (PIqeme, (WHD elidHleor
(P16 6ThS EUEMSUTID LTS SHSME).

(ii) emihs Hlepeyser:—
(Dependent Events)
gGeeid @ pwhduied ETIHS
Bl&106)&H6T 6Te0TLIS) [HSLHS i6De0d HlHLNs
615 [F15L06Y| eTemeDTl (LPWIDElEeTTeD [HlgLo68m 1.
Bl&Lp6&6emeNLI LIT&HeE&H8n 1q LS.

© _FMIevonons, 6 ewululed 6 &L Bl
LIh&IsH@EHD, 4 dleully HInLILbHSHISEBD 2 6T6rTeor.
6 el LIbems eT(bLILGNSTET HlalpS5He6) %
Si6DE0G) 3 SHEOTITED 6T(b&HSLILLL. Feul| Lhg)
5600T(hD  emLILTED  6mEUSHBHLILLTS  [Hlemeouded
LOMLIQUD CISTH T BIDULbHEmS
GabasbiLshame Bepssn - sems |
SH&LD. 9 3
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8.3.3 FubsementdGLULL [HHLpSHH6Y
(Conditional Probability)

A bpmb B spflwienr & &ninhs Hlepeyser
erevflev, HlaLpey A ermaseorGeu HLHieTenGLmE),
HlsLpey B-eor Hlubgementd@LLULL Hlapsse,

P(BJA) = %; P(A) % 0
@Gsi1 Guned P(A/B) = %; P(B) £ 0

(i) ewumsse Gammb (Multiplication
Theorem)
QCr Grrsdled Hlagb B Habeyser
A, B ereofled

P(ANB) = P(A).P(B/A) e
P(ANB) = P(B).P(A/B)

N =/ )
(1) Awpmib B sydwieor engm Hlspeyser
6reufled

P(A wihmib B) = P(ANB) = P(A) P(B)

(ii) GumsetoL GsMHDID CPEITM iEDEDS)
5N GomulL &mgm Hl&pesEhsHES
effleun&sLo eF W (LIQUJLD.
@eueumns  cpeiTn  HlHLDESHEHHE
OLHEHSHL BHMHMLD,

P(A wopmib B opmid C)
= P(ANBNC)=P(4) P(B)P(C)

ThSHHSSTL (b 8.24

Q@ FInen usemL 2 BLLLLGADS)
A eréttn Hlapey LGenLUl6 GEMeTmiD 6resor
3’ —6bT LG ereoteyd B HaLpe)y "LisenLudled
GamedTmD eTevor @I 6mL LiehL eTevoT eTeuflen,
A womib B A Hspeyser  smmm
IE1&LD6Y &H6ITIT 6T60T SIS ?

Siey:
S=1{1,2,3,4,5,6} eretrug snmji6\6uerf]
eTe01 AW EEmMLD.
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@ne A = {3,6} ; B = { 2,4,6}
ereoT@eu (ANB) = {6}

P(A) =

DWW oo
W | —

P(B) = > = % ohoub P(A N B) = é

egefleuns, P(A N B) = P(A) P(B)

aeor@eu A wHMID B Spdlwemen smgm
518106 &H6MMGLD.

ThHHSSML(b 8.25
P(A) = % womd P(B) = % 6T60TS.
A, B erettuent gnonm bl&pey&et ereufled
P(A N B)-g &nevors.
Siey:

A pmib B pdlwiemen s HlaLpey&er
6T60TLIHITED

P(ANB) = P(A) P(B)

serddeiiy P(A) = % oboib P(B) = -,
ereor@eu, P(ANB) = 3 x% = 3
5 25

ThHHSSML (b 8.26

cpedTm)| Hrevormigser @GT CrrsHdHled
&600TL_LILI(h&60TM60T.

A - Bl&pey "@pa'ngj HEMEDSHET SHEVEDF)
APEITM LY SEHET

B - Bl&Lpey "@Gmmﬁr)g)uL&Lb 2 g;so:enasd'r"

C - Bslpey "2 BULED 2 HEDEOSHET
et BGSYD (A,B), (A,C) wpmid (B,C),
SyFweunmled eTemeu NI Fl&HLD6YSHET ? 6T6m6
&nibg Hle0e)s6T?

Siey:
@i CangemeoTulledr snmieieuerf]

S = {HHH, HHT, HTH, HTT, THH, TTH,
THT, TTT}
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aHefleuns,
A = {cLpedTm)| SEMEDEEIT (SI6D6DS)) CLOSITN)] L, 586l |
= {HHH, TTT}
B = {®emmibs uL &b 2 sHemenger}
= {HHH, HHT, HTH, THH} whmb
C = {a1flaulsibd 2 Hemesar }
={HHT, HTH, HTT, THH, TTH,
THT, TTT}
Gueud, (ANB) = {HHH}; (ANC) = {TTT}
wpmi> (BNC) = {HHT, HTH, THH}

2 1 1 7
. P(A) = —=— P(B) = — P(C) = —
(A) = 2= P(B) = 23 P(C) = <
LOHMILD
P(ANB) = L, P(ANC) = £, P(BNC) = >
8 8 8
. 11 1
Gogb P(A). P(B) = ZEZ§
17 7
P(A). P(C)= ——=—
(A)- P(C) 4 8 32
.. 17 7
LoMHMILD P(B). P(C) = ST

@eaweurmnas P(ANB) = P(A). P(B)
P(ANC) # P(A) . P(C) oHmub
P(BNC) # P(B). P(C)

aeoi@ey, (A, B) e&mom Hlapeyser
(A,C) bomip ( (B, C) sydlwemeusst &nimbs
I51&1p6Y &6

ThSHHSSTL(b 8.27

Qb LSSHSHS I6Ten SHetordGaarled A
areotueu 90% &evsGemeTD LHMID B
ereotueu 70% &60016H @& 6maTd SiTdbe (PIQULD.
goeumili (pemmuied CaIHeSbSHSLILLL (I
HOUHMBHS  GHWDHSLULFD 6T &erfled
QT STLUSHSTET HlHLDSE6) 6T6Te0r?

siey:

A er60TLGUT &H6EUUTHEMS SHLILGMSHTEOT

. 90 9 .. . .
Bepsse = —=— wOMID B eredtueuy
100 10 70 7

HEOUISHEMS SHTLILGSNSHTET [FlBLOSHH6E)] = —— = —
Sriugm H&pa®e)y 100 =10
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9 7
’PA:_ f 'PB:—
aigmeugl, P(A) To DD (B) m
- 9 1
P(4) =1-P(A) = —=—
() (A) 10 10
8Gs11 Guneotm) P(B) = 1- P(B) = l:i
10 10

P (&emDHaLLED 66 HLIT HE00T&H6mES
Siiugnsner Bapsase|) = P(AUB)

= 1-P(4UB) = 1-P(4NB)

= 1-P(4)-P(B)
.3 _97
100 100
&HE00156M8 &6MMIHS LILFLD 6T Serfled 6(HeurT
ce . . 97
STIUSDH&NET B&DSH6)] = 00

ThHHSHSM b 8.28
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LI6060T CLPEOTDITE (HLILSMSHTE0T [HlEHLDSHSH6Y.
(a) 1/2 (b) 3/4

(c) 1/12 (d) 1/18

®w Hapsdulen aeuafliuns, wHGDT

Hlapsdulleor Hlaspemer LTHSHHeN606m60

ereufled, Sieuel(H Hlep&dlser

(a) eetremm EOTM) 6160&ELD
Hap&dlser

(b) eettemm 660TMI ENMIHS HlspEASHET
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22.

23.

24.

25.

(c) eitemm eeiTm) efle0s &N Hlspéds6r

(d) eetremm eedTm) EMIM HlepESASET

& Cangemeuruier sn mieleuearf]

S={E.E,.....E,} eweflld, > P(E,) =
i=1

(a) 0 (b) 1
1 1
() 5 (d) 3

@m usemL 2 @LLUupd Gung
BmusemLuied seueleuneoTHiad ST emL
LIS 6T600T QILIMIEUSHSTE0T [Hl&H05H86

(a) 1/36 (b) 0
(c) 1/3 (d) 1/6

gngSHluwiopm Hlapelleor Hlepese6) eTeoTLS)
(a) 1 (b)o (c)0.2 (d)o0.5
A, B etediim HlapeNled &emmBSULELD
aGaHEnID 6 F&HLP6) HEML ELIMIGUSDEHTE0T
H&p566)
(a) P(AUB)
(c) P(A/B)

(b) P(ANB)
(d) (AUB)

BT 5600185 & H6ET

. Speranid elauIhisErsHE 6LHEHSHM

FInaflenuwlsd SHNeo0Ts.

6IHELE0IEOT ElemeTEFg6d |  LI6TOT6m 600161160
(edreufled) 6T600T600f 186008
7.5-10.5 5
10.5-13.5 9
13.5-16.5 19
16.5-19.5 23
19.5-22.5 7
22.5-25.5 4
25.5-28.5 1
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®

2. Ukl &

wéleesorser [

150 142 130 120 72 30 12 4
600T600f |

WadLLmerd, &
BimeuenrsHleor, 1500 wHllyemer
UhG&HemeT  GQeI6aun(d IS0
UMTRIGSHMNT. (PSHED HTEOTE LOMGhIsHerfleD,
ST UMM LhiG&Herfled 65 Lrkissleor
eflemed (emdmGw 10, X15, 20 WwOHMID
330 op@b. @by bHreoTG Lnshiserfled
UMRISLILLL LhGSEHHES OsFISSLILILL
snnsfl  eflemevemwds HMEOUTSH. 2_60TH)
elemLemuwl Frflumy.

. ette)(mid eXleumhidendE SenLHlemeDemiLLl

eummisgl sunsifl 6058 56nes SHTe0uTs.

SieneE0616U6TT [N 7 15 16 4 2

0-10 10-20 20-30 30-40 40-50 50-60

4. Yeoteupd efleurrhsEhd@ FImaflemwils

eumms & sansfl eNe0&s5HemsHs STe00rs.

25681012
Blz25 107 38 5

etTeuplo eNeUNThIBEHES HTEOLOTEOT
eflen&HeHSHEMmSWID  LOHMID  SHTEDLOTEDT
6lle0& 58 618 (IQEMAULILD SHTE0TS.

10 20 30 40 50 60 70

H60EH

6. & Sm& sWnfleed asmplnsameneouier

ewnds 2 nusdluied 30%, 40% wHMID
30% 2_musdHlulemeor wemmGw
Quinglinhiser A, B ommib C spdlwiemeu
2_(mHeund@&dleotment. 2_muddluied 2%, 4%
LOHMID 6% SlHSSET LI(QEI6TETEmEULITE
2 eiemeor. 2 MUSSIUNEOIHHS FLoeumiiL]
Weopuiled @ HHES CHIHOGbSSILL (b
318 L(QSMEOTH  6T60TSH  HE0T(h
N ssILGHDE. SiHg UWRsTer SHe
Suipdlmbd C—e0T EPEOD 2 _(HEUTSHESL
LI BLILSMSTEOT [HSLPSSH6)Y ST600Ts.
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PN GLIL6mT

& auflengemw BTG &0 UMShSeNTS Lifless dnlqll QIH SieTemne

3 apevorsHeT WHMID 2 ElLetorsarfledl s

@netory  BUT OBTETUIL QB &S

SemSHHLILUL Beuetor(bld 6revfled SiHHEH

&(peled

(i) ewedtoraeT Qevedrosd IHLILGMHESTEOT
E1&LDS&:6)| SHTET0TS.

(ii) @Cr & oyevor GLuUshHSmer
H&LSH&6) SHT6E00TS.

(iii) oyevoTEGET E6deOMoed EHLILSHHETET
H&Lp&5H6) SHT6T0TS.

6[H LIS LMT&@ID [HlemeoiisHled (pemmGuLl
A, Bommib C eredtm &niréei (Lod\(ob&1s6r)
50%, 30% womio 20% 2_erereor. 5%, 7%
wHmId 3% wHWPHESeNd 2 eTem
HEOUTEOONMIO.HET &FHSD  GFLILILL66D6m6D.
&&HSID OFLIILILLL oS pbSHISH6T CamgHemeot
QFLIWLINLI(b&EOTDE0T,  6T60fleD  &H60OTEUOTL,
&&SD FLWIILLIQBLLSNHSTET [HHpsHS6)
SHIT6O0T.

mreflsp eundliiueul &e60or&61&bLIL60TLIG
30 awsHs&Goed 2 dtemr I evor

6T60TLI| SITEVLOM6DTTRIG6T 6TEOTLILIChLD

®wm alflosemw usHg o unsmsens Uifless

LIS SILOMEDTRIGEI 6T60TLILI(HLD

ww.tnschggolbooks.in

10.

eundliumeniser 0.30 wopmid 30 euLISISESES
&lp o eten Spevor eumdlumeniser 0.20
ellfgb ereor 2 eitengl. 30 ULGIHSS S
o eitem eundllumeni&erfleor efldlso  0.80.
seumiiiileoriig CHIHOSHHSHSLILIGBLD 6([H
apetor  eundliumeny 30 ewgISES&S S
2 ememeurmi SLUSnHETeT [HHS66)
HITE00TS.

&CT Bevsens Crnsdl simsd 1 oHmid
SILILTES 2 Sy Sli60T Si(b&ledTmeoT. sTMafling
&Cr Crusdled HILNSH-1, 9 (pedOD,
slunsd-2, 10 wemmwd  Sh&ledTmeDT.
@uevoih HIILNSESET60T HIEDEOILISSHE0TEWLD
&e01m) GLImed SiemipeuSHledemen. STMSIILITE
slunsH-2 spHeom 10 (wemmsefled 7
(pem&6eT De0sdHe0T 158 S LILbLEDE.
aing sLlipd Crréded Qeosdler g
6B &600T(b SIS SLLILbADEL SeoTTed
i) 6hSS SILLNSESUIeL SHhI S LI L )|
eTe0TLIG) G\5Iflelebemed. Sihg E60&HE&Te0TS)
SIILT&S 2—60 SLLILIEUSDSHTET [EIBL0S5S6)
&IT600TS.

i

Snlqll &QUH SieTemel eTeTLS)

@ eaflosemw HTM &0 unshsemns flsss salqwl I SieTenel  6reTLS)

BT MILOMEDTTRIGET 6T60TLILICHLD.

Q,=D,=P, = 8ewL [fleweo

STEOLNETRISEDSS el Guwner efiss = Q, - Q,

Oemnss sonsfl = =

Q;-Q
QD= =L

560f153 OFML ([hoH&meot srnaflemw auTmISS& sansf] efleossd MD =
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o Awpmib B oy flwieor @b sniing Hl&pey &6l erevfle, hl&pey B erh&eorGeu mLbhsiemenGLm &y,
Hapey A -6t HlLbhSHemeoTSGSLLLL H&DSE6),

P(A/B) =

%, P(B) #0

L Guuietr Gammid (Baye’s Theorem):

S eredtn &nmiGleuafluiied, eeoTemm &Q6TM ENlED&GGID, (LP(LEWLOWITET HHIEHGHET 6Te0Ts.

E,E,E,,. . .E, ogneug P(E) %0 (i=1,2,3...,n), S —g& eninps A aemm aCGaeib @@
Bepsdl S=|JE eefler P(A) > 0,
=1

P(E,)P(A/E)

P(E, | A) =

Y. P(E)P(A/E,) ’

i=1,23...,n;

@ue  P(A)= P(4)= Y P(E)P(A/E)

i=1

sene& aenmaer (GLOSSARY)

SiemevE6U6TT / [Fl&LDel6ETTT

&e0TemM 660TM)| eSS HlHLD6)S6T

SIMeLOM60T 6)160&H LD
&ITELLOIEDTLD

. M)6\6)6rf]

&0 eumiieiren [Fl&Lpey e
goeumiii Gangemeor
ganaf] eflené &b
gnyledeor HlaLpeyset
&niy Bl&epeyser

afles OSMLIT
QBMGSHLILLL eXleurhisel
QBMTLIEFFWIMEOT QSHTLIT
H&0s56)
FlUbSemetTHGSLLLL H&DS5SH6Y
HITDHMILOMEVTLD/ FSLOMEDTLD
LS| 60TLOMEOTLD

wab

(LPREDLOWITEDT [51&LD6) &H6IT
ei&a
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Frequency

Quartile deviation

Quartile

Sample space

Equally likely events
Random experiment
Mean deviation
Independent events
Dependent events
Discrete series
Grouped data

Continuous series

Probability

Conditional probability

Percentile
Decile

Mode

Exhaustive events

Range

- 224 ‘ 11 241D U@GLIL) el BellgLd LoMMILD LeTefluwich

®

Mutually exclusive events/ disjoint events
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Spsenemid 2 gedl /

Volume-2

Lig - 2
Probablhty—Bayes theorem'

see the answers.

www.tnsch%olbooks.in

S emettTiLF QFWeOLITGD

8mnifluied fewLsaslOUMID LLLD

eleoreyd @Bl emLLl
uu_lsom(bg@ GeoGebra eflédr ' 11th Business Maths
USSSHIDGEF 6F60OH. 2 _ThiHeT UMLLD
&Mih& L6d LevoflGmeraer QULsHsHsHed SHeHESLD.

CHAPTER S Question 48

B.Cand D produciag 2% ,15%,26%
a, dofective

LetE, £, E, E,bn Products from Foctodon ABC.D.

Lt 0 dincten the dtectiveprodct.

Wreyie OPer o e 2 e

0€)s > (ZlPpEyr -
Jm:u ./\mu JAM,} 0% VroEy ®
(nswer. 1
Ans{1)ToalProbobityP(D} = PE,JPADVE, s PYE JP(DE,)oPIE,JPIDE o PYE JDIE,)

W A A W e e e
o =i N 00t o0 100 100 100 * 100 ¥ 100 = 0100 ~ 3000
[)anser.2

oy
Ann (2) Probability that the Defective is from Company 1 = P(Ey/D) = 2\E2 m(w” =Xk ",:
& 3

TeiTLemSS Coiey &g, Q&n@gﬁ@&@w &L hISHeme S

Gaiey agwg, Lgluguins Hepsselener amls. Select the work sheet Probability-Bayes
theorem" Find each probabilities step by step as shown and Click on the respective boxes to

/Q B Burness Mams Vel X L
“ | 8 Secus | hinps/ e geogebraong'migdtnas
= GeoGebra

AR Puriness Mathn Ve 2

O _Type here 10 seaech

11th Business Maths Volume 2|

Author: Didaw Ry

Thot werk bisek i oo X0 starelad Tarnd hindy Siate Beand Sturferits

CHAPTER-8- Questlon-45

A bolt it has four

hines A, B, Cand D producing 20% , 15%,25%

5%, 4%, 3% and 2% of their output ( in the same order) are defective bottles. A bottle is chosen at random from the factory and is found defective

and 40% of the total output respectively.

1. what is the probability of getting a defective bottle. 2. Find the p bility that it is from
Let E1, Ezv E3, E,‘ be Products from Factories, A,B,C,D.

Let D denotes the defective product.

JrEy= (Jrey=
(JroE)= (JroEy)=

[C]ANswER -1

~

(C)AnsweR-

(Jeen=
(JroEy)=

(JrEy=
(JroEy=

QFWEOLUMLIgM&MeoT 2_Tedl :

https://ggbm.at/q4tsyvys (or)

scan the QR Code
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= P
&SNDMed BHNd &Ik 6
]

8hs ASFLnuSens
Lg 319601 LN60T6UHLD LIMTL&
&([HS &8 6M6IT LOMETOTEUIT SH6iT
yfib sisasmerer Suwiid
® a6 w6 QL (bmeys 61&(pesler
&HSSI([D LHMID SiHEM6VTS
HEOUTHE|(bLD (LPEDME6IT.
® esullwTGoefledr T QL(bDEYS &Y
® azrLiy CunsGserfler &IHSHEImH
LHMID ASTLIL CUTESS Qs(LY.
® y &ir 15g x e OBMLIY CGuTdS
Gamb&eT LoHMID X 60T 5G| Y 60T
esMLIY Cuns® Cam(baer.

9.1 QL®bDeY
SNl HLD

Phemsw UTLSSled HMD QGCT &b
1o i o) ull ot LI 600TL| & 600 61T & SHEMMmD.

9 _SHNOeouIond, FILCILEIISHET, Hlemmaar,
o WIgThISET, LempLIOLMle&H6T,  6Xlemender,
elDUeneoTHeT  GUTETHEMEUSHET S &LD.
B6iauemsL1 LIGLLMLEYSET 69M6emM LOTMILITL (bLI
u@LUMiley ereotliLihd. Heo Gmoraserfled &b
oMM & 61 & &l 6m L Guumeor QOFMLITemUSH
&neootudled mMD  efpluUD  G\&meT@eunlD.
© _FNTevolond  eumherfledr  eflewed  LOHMID
918 60T 6Xl1H L1 6 €07,
Shemsuiledr 2 _wirb HMID
o&eofledr . _wimid, elemed
HnIb CHeme, eXlemangsed
LOHMID e aumfley,
© W b WLOHMID eTedL
@ umedTm 6m 6U SHSLD.
@eéieunpns L bmeller

SMTed LWt &Fe0T
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®

@ QLD HMID OSMLILL CGUTsE LGLILMLE)

HHSEGHEUTETE @Uetoih SD0E SBNS
GonUL L Lomm&EhédlenL GUILITETS SGHTLT6mLI
GQEOTEMMEWITETN &M, DD SD&H&LD
sMemId  Snisefledr LQenwl  Si6be0s)
L flemw Siemefi(heugid, LGLILIMLEY O\FLIGUSILOT6DT
yermerfluiiuied LGLILMLE] 6L (bMeUmGLD.

9.1.1 @L®meler aunger (Meaning
of Correlation)

®LObDEY ereTlg STetorty SieDen s
g5n® GuoulL wMsERsHE enLGw
2 etem QFMLILNT SieTemer GSM&HH TS
@@ wrhuler wLIHOL WHD wrKluled
LIHMHemS anubsdHerned Seuelm
LOMH&6MEIILD QL (bDEY LMMI&6T (ASTLTL|eTaT
Lomm&eiT) eTeorGuITLD.

9.1.2 QLbDeler auendaer
(Types of correlation)

®QLome] uel Uflesemms  euensL
LItbSSLILL(b6TeNE). SeUDMIET (P&SILILOMTEOTEm 6N

(i) GmiflewL L bmey
(ii) erdflemwL QL bmey

CriflemL ommb er&liflemL 6L (bmeuTeoT&
onilserfledt LomHmSHleoT SHlemsFemuis FTIHSE!-

CriflemL @Lbmey (Positive Correlation)

8w wrhsafledr wHlsEsD  &GT
lemaulled LoMMLILL M6, SiBTeugs, 6 Lommlulleor
&l aiglsflesGaun (sl SiSHEDIL 60T
egnLiyemLwl wwHCmMH wrMluledr L&Y
318151flEHsTEem S16b60FH 6([H LOMMIUNEDT LI
GSEODWDOLIT(IDE SNSHEDIL 60T  CISTLTL{EWL LI
wm@mnep wmiluledr wHIY GemmHSTEEDT,
sl wmaeEpsHenLBw o dTens
esrLienu CriflemL QL (bbey ererélGmmib.
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TbSHHISHM_b&eT (Example)
(i) sevfl wevllETserfledr 2 Wb HmID eTemL
(ii) eflemen HMID SierfliLy
(iii) wemplioumey wHMID LUl & e6rfledr
ellemengaed
(iv) eumeumil LHMID EF606Y

adliflemL @Lbmey (Negative Correlation)

8w wisefleor HLGESET  eTHIT
Slemasuled LOMMILLLMED, MBTeus 65 Lommlufleor
HIL| HFlSflHGSID MRS (S16D60F] &6DDILD
EILIM(LDS)) SHHEMIL 60T EBITLITLIEL LI LoHM LomSlufleoT
HIL GeODHSTEEN (Si60608 AHHSIfSSTE60)
Sieuedih LMilEEHaHSlemL G 2_6iTem QGHTLTemL
arSlflemL QL bme) ereoTeEmiD.
TbSEHSSM_(b&HeT (Example)

(i) eflemed LHMID CHemeU
(ii) HELIE esads Geuetongid &HTeLD
LOMHMILD &60LI LOTSHEHS 6L 606001

(iii) vuiFsefleor eflemensged LHMID Elemed
®Lbne eremw (No Correlation)

® wrlulled gnU®GD  THMSSH 6T
wdHuy wopeamr@Em wrPuled gmhupLD
wmihmsdHer wLHINDGS STIEOOIONSD
Siemolwielebemed eTevfled, Sieual([H oMM ETHLD
L (bDEY SIMMEM6N 6TEUTLILI(HLD.
TbSHHISHM(b: (For example)

geufl evflgeufledt Hlemm oMM SeurfleoT
HemeD (piquiedr ML Siebevs) SHevflloeuflseofledr

wvwv.tnsch@olbooks.in

2 _wigib HmIb ieufledr Hemed (Wiquiedr HmLD
gFweaprndenL Cw W&dw QLOGMEY
S luemg [HMD SHe0oTqLILNS LUMT&He SuIeiD.

ereflw QLMY (Simple correlation)

Brevorh MM&EHESG emL Guwiwimeot
KL (bmEY, eTerfl QL (bMEY ETEuTLILI(HLD. ST600nqH&
GopuLL onlsEnéd emL GuIwmeT QL (bmey,
LI60T(L& 69L-(bD6Y 6TEDTLILICLD.

HeoTeuHEUETT QL (bMEYS  E\&(6N60T
&H6001& (LEmMSHEITMELD.

(i) damed eflendasluLlD (euemITULID)
(Scatter diagram)

(ii) emied Nwiiseofledr QLbDeysHasLR (Karl
Pearson's Coefficient of Correlation)

9.1.3 &zmed ellendaLILILLD
(Scatter Diagram)

(X1, Y1), (X5, 1)) ... (X, Yy) eretruieme
X wpmib Y wrrisefleor N @emevor oFlLiL|serT
6T601&%. X 60T LoFILIL|&GH6meT X &S HlemFuleid
SIBHEIL 60T OSTLTL6WLUI , Y —60T LoFILIL|Semer
y o5e5 Semswlaid GM&GDLEOLTQE
HemL&HH0 6UMID euemTULL FAFHDED
efleTSHLLLLD 67607  AHeWPSHHLILGEDEH. X
HMID YionpiledlserfleorLo Sl & Ensa&lemL Gul
2 etend QHTLTemU Qeuefeard sl LLLD
Uy Sluedls&HeoTm &

erarfl CrICHM(h L bmeihsTe Fsmed
eflendalILLrhiseT SGLG O\BM(bSSLILIL (h6TeT6DT.

YA YA

YA

<y
o

GnlenL QLbmey

afflevL QLomey X

<y

RLbDe] QeiTenio

UL 9.1

L (hma LommyLd C\FIL s CLITd@ LGLImiiey
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(i) eMsésiulL yeraflaear Ged@mmébadliuL
Gurm s dHemeor s 618 M600TLY. (THIHH M6,
wriseEns HenL Cuw CriflewL L bme
O _6iTeI G| 6T60TEDITLD.

(i) eMésiu’L yereflaer SpGHTSHEWLL
Gun & &l em 601 &H 61&M60oTIY (HIHH M6,
wrhl&eEnsEemLCw argliflenL QL (bmey
O _6iT6IT G| 6T60TEDITLD.

(iii) eM&slul L yeiterfl& 6T ereuadlg
GUTEHSHemEDTIWLD 61&HT6TOTLY (THE & 6606 6D
aTeofleb, SIDLMHIGET QLMD SIHMG
6T60TEDITLD.

9.1.4 &myedLfwiisenfledr QLbDEYS
6 (Karl Pearson s
Correlation Coefficient)

seweodnhs 2 ulifluied oyleumeT(HLD
OO  YeTefluied  [FlLeoTHLONeDT  SHMITed
Wwiseor ereotueu &@H LMM&HEHESH L GWw
2 _dtem GHI&GHML( QSTLINET SieTemeu
eleufles (SeTEHHEHEm1q1L) &600flE (LPemmem
9_(HeunSH&eoT. hemL (LemmuieD, elLihLosmesled
LW 60TU (b & &1L (bLD &[T 60 LI Wi T & 6vfl 607
Weopwineorgl, Uwiigefler &LULDE&H6&(Q
T  MWPHHLLGIHME. BB& 1 660D
G&uiLLmed @O tuce  deTeugmomm)
EUEMTIIMISSLILIbEMD &.
cov(X Y)
0,0, °

—Z(X—Y)(Y —-Y)

@ cov(X, Y) =

areorGeu  smreLwITFeufledT QL (bmeYs
618(R6l6METTS &6T0TEHS(HEUSDHMNETTE Gy SHHTLD

rVNZ<X X kS vy

i=1
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®

S (X X)4-7)
/% Xy ;(z—

RLODas  asweinsner  eletssib:
(Interpretation of Correlation coefficient)

QLoDeys aswp -1 elmbs +1 66
8w Cwi 6f wFlliemull UDHBIHSELD.

e&Builged -1<r=<+1

® 1 =+1, erevfled OMM&HEHSHemL Guiwimeor
®LbMeY (W(pemwirer CoiflemL 6L (bmey
6T6OTLILICHLD.

® r=-1, eefld IS EHSHS ML GUILITEoT
&L (bMEY (P(LREMLOILITENT eTSHlflemL QL (bmey
6T6oTLILI(bLD.

® =0 erevfled MM&EHSHHMHLBW 6Teue)ls
QSMLIUD @ebemed SFTeUsH QLD
SIHM&| eTeuTLILI(HLD.

aTeoTGey QL (bMEYSH OSH(REUTETTE 6L (bmelleor

sieney LMD Hewmgenw! eleufleESHms.

QLGOS OH(QeDe STEVID (LPEDMHEET
(Methods of computing Correlation
Coeflicient)

(i) sgneflemws QuTmSs — eNevsH&D
eTb&&LILGL Gurg: (When deviations
are taken from Mean)

QL (bDem6U JieM&HGSD LbGeum) &H6ufls
(WEMM&BEHET ELHLo6TENEd  HEML(LPemMUiled
LWIeoTL(bSSLILGbeUS), Wrueowns 9w &eofleor
QLLDES Q5D 6T60T HeWIPSHSBLIGILIMID SHTT6D
T §60T (emMD SH&LD.

D LD
R PO SR

@i x =(Xi—X) wippio y = (Y= Y);
i=1,2..N
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2 ULy sefleor elleosshiser srnafluledlmhal
STbSHSLILGLD UM WLbEL S(pennDemiL
LIWI6OTLI(bSS B6u600T(bLD.

SO GSaf60r ST6y SHM6vor Lig SHeiT:
(Steps to solve the problems)

(i) Bnevorp OsMLIs6MeT sTnEl], SiBTEUS)
X womid Y —e snetors.

(ii) @oedory QBTLIH6M 60T 6605 & Ml &6t
wenBw X wHmid Y sealembal
ThHs BFHeWeT X WHMID )y 6reursd
SMIUbHS.

(iii) xwHmb y 4 SHuwieumnnilesr eleos &k serfledT
AUISHS &n(bPHED SHEOUIHEI(h, Si6UMHEMM
2x* pmid Yy eTeord GSUILLNbs.

(iv) x oM y &efledr efleoéemhisemenL
OLHSHS, SIeUDMIETT Fn(bGHED XX ) SHTEOUTE.

(v) 2xy, Xx* wpmib Yy* spéweummiedt
wHllisHener GCLMHSHETITLE & SHHTSHHled
WrHulps.

ThSHHSSML(b 9.1

Heoteuqplo  eNleuNTRIBEHEHES  SMT6L
Llwiyseufledr QL (bmesS 615 06lemenTd: S600TE:EHS

6 8§ 12 15 18 20 24 28 31
10 12 15 15 18 25 22 26 28

Siey:
6 -12 144
8 -10 100
12 -6 36
15 -3 9
18 0 0
20 2 4
24 6 36
28 10 100
31 13 169
D X=162 D x=0 > x* =598

L (hma LommyLd C\FIL s CLITd@ LGLImiiey
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10 - 81 108

9

12 —7 49 70
15 -4 16 24
15 -4 16 12
18 =l 1 0

25 6 36 12
22 3 9 18
26 7 49 70
28 9 81 117

2Y=171 2 y=0 D y*=338 D xy=431

SiLLeuemeoor 9.1

@i x=(X- X ) wpmio y=(Y-Y )
Txy =431, Lx*=598, Ty* =338

) B | WP
T /598 x 338  449.582 77

(ii) w&lyser WTHMLOELEMLOED
T(b&SLILBL AL S
(elevd&Loleb60mMoed) (When actual
values are taken (without
deviation))

wFHIseT GSHUILSHSHS Slemeed
ddwsns SmpsS& Heneouled LieTeurHLd
&SI LWIETLI(SSLILILETM &)
. NZXY —(EX)(ZY)
VNZX2 —(ZX) X/ NEY2 = (ZY P

ThSHHSSHML (b 9.2

Hleoter(pid eXleuhiserfledl b 6L (bmeys
615106 Xl6M6TTE: S6T0TEEI (S
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Sirey:

Snetory 6FMLI&Hefled 2 _e6lTel  6rev0r
aleunrider  FAM  eTeOUTHENMTS — ©_6ITeITenT.
eTeorGeu FONSIfl S6be0 G 2ersd FIMSIUTeOlHHS
6flens® TS GL(bMEYH 6&(16NlemeoT
SHITEOOTEDITLD.

X Y X2 Y? XY
12 14 144 196 168
9 8 81 64 72
8 6 64 36 48
10 9 100 81 90
11 11 121 121 121
13 12 169 144 156
7 3 49 9 21

> X=70 X Y=63 > X2=728Y Y?=651) XY=676

SiL L euemevor 9.2

. NIXY —(ZX)(ZY)
VNEX2 —(ZX? X/ NEY2 — (ZY P
7(676) — (70)(63)
V/7(728)— (70 x /7(651) — (63

322
~ 339.48

r=+0.95

(iii) eaxs§ sanafluledlmha eeossD

6T(b&&LILIGBLD Hlemeouied

(When deviations are taken from an

Assumed mean)

sunsfl (P  eTevutevos:  E6bEONS

Blemeouiled, aigmeug X opmid Y esmLgserfled
ggamfl 20.167 wmmib 29.23 erevfled Goma&evorL
weopuled QLOGBMEYS &TIDEILIT QS
HEOUTHS(D  HIQEUTLONEOTHTHEYD, iHleH GrId
eT(bLILGTEHELD SHSHELD. SieueunmimeoT Hlemeouded
oags &Insfl (PewMm cPOL QLGOS
615(Lp6Xl6M60TS HITETTTEDNLD. 6Xl60SHSHLONEDT S| D
srnefluiledlphal  eTkb&&LIUGL  Hlemeouded
LeoTeUBLD grSHTSHEWSLI LIULIEOTLI(HSHSE0ILD.

NZ dx dy — (Zdx)(Zdy)
r=
V NZdx? — (Zdx) x \/ NEdy* — (Zdy)
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8@ dx=X-A wpmib dy=Y-B. A wpmib B

6T60TLIEOT 2en&h& FIIMETS6lT.

Ser & ganatfl (emmeEmIL]
LIWETLI(hSSIDOIN(REI 6ThS LoFlLIenL Lendhé
sIneflwnsg erhssTId &G ellemLgmeor
HemLH@SLD. SmhsGunslgib Qe F
gonaflenwd  sonsfles®  SihSTemoulled
eT(bSGLBUNE), HevordSb eTeflemWINeTHNS
BmHESLD.

emgs gnsd] senrdbGoHefledr STy Smevor
Lig &ei (Steps to solve the problems)

(i) X esnLmé® oass sanafluledmhal
6flen& &L 61(bS&), ereledahisenar dx
6T60TSH GMHE Ldx HN6T0TSH.

(ii) Y egnLmée oxas srnefuledl®mnhs
eNe&sld b, Deuailensshisemsn
dy ereor @1lH& Ldy smevors.

(iii) dx-sm eufbsliumsd Ldx’ sneos.

(iv) dy-g euissliLmpsd Zdyz SHITEO0TE.

(V) dx wpmib dy opdwu SnesoremLub
OUBSHS Ldx dy snevors.

(vi) X dxdy,Xdx, Ldy,Zdx*wopmio X dy*
SpFlweupmleot  wHlsemer  GoBeos
Q&MbEHSILLLE §S5HIHS6 NTHulbs.

ThSHHSHST b 9.3

LleTeu(HEUEDTEUD MISHS &L (bDeYS
aspelemenrd &neorsd. GEID  Sigeor
2_Leaungemer eeusfliLitbSEl.

SihemGHUileor
2 _wimib 65 66 67 67 68 69 71 73
(SIrkIGeoMhRISETleD)

Ly 67 68 64 68 72 70 69 70
(SIrkIGevrhISeTleD)
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Siey:

FHHemSUWI60T ©_WITLD (Sirki@evriserfled) X
6T6uTEYLD, LO&6EUfl60T ©_WITD (Sirhl@&evralderfled) Y
6TEUTEYLD O\HITEITS.

65 & 4
66 -l 1
67 0 0
67 0 0
68 1 1
69 2 4
71 4 16
73 6 36
Y X =546 Y dx=10 Y dxr’=62

dy = 1-69
67 -1 1 2

68

64

68

72

70

69

70

> Y=548 X dy=4

0
16
0
16
4
1
4 12

> dy=42 % dxdy=26

N~ N R O K O
B R © © ©

Sl Leuemeoor 9.3
N Zdx dy — (Zdx)(Zdy)
r=
NZdx? —(Zdx) x / NEdy? —(Zdy)?

&

Tdx = 10, Zdx® = 62, Tdy = 4, Zdy* = 42

wHmid Ldxdy =26

L (8 X 26)— (10 X 4)
V(8X62)— (107 x /(8 X 42) — (4)?

168
r=
v/396 X4/320
168
r=+0.472
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shewswifled 2 WITrkisHeT LOMHMID
AUTHEHHE 6SHMLILeML W L0& 60T 6rfl 60T
2 wigrkise SplweunminslenL Gui Gmriguimeor
FLbDE) 2_6Terg).
ThSHHEHST b 9.4

Hleotex(pLd elleunrhiserfledlbibal 6L (bheYs
E15(LQ6M6UE SH6TTTEEN(HS.
N=9, > X =45, >.Y =108, LX* =285,
TY?=1356, XY =597.

Siey:
QL (bDeYS Q&

. NIXY — (EX)(ZY)
JNZX2 — (ZX P/ NZY2 — (ZY )
B 9(597) — (45 X 108)
~/9(285)— (45)2 x ,/9(1356) — (1082)

r=+0.95

ThSHHSSTL (b 9.5

SpsetorL eNeuTThsEb5E QL (bmeyd
65(IQEMEUS HETUTEHS(hS.

Txy =120, x> =90, Ty* =640

giey:
Txy =120, Zx*=90, Ly*=640 erer
Q&M (b&HSLILIL (66T &)
Lo EBY 120 120
JE2Ey T /90(640) /57600
120
= 240 =0.5

9.2 5T QLGOS &
(Rank correlation)
9.2.1 enVlwiFewetTevfledr S
RLObDEYS 051 (Spearman's
Rank Correlation Coefficient)
1904-6b &mTev6 6T UL 6OLIWITELO60T
eteorm  Uflligely 2 emeflwed  6uELEYIEDTIITED
&L (bDEYS 615(1REMEUS STSHHIE0T CLOGOLD SHITETMILD
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Wennenwd seooTbUiligHHMT. Sb(pemm
ST HENS S LILIEDL LTSS 61&HT600TL &l SUD(LPemm
SIT LIGOOTL|S6ITTE0T SISTOUS| HTN6Y, SIS, HLSH6WS,
&600TD  BLITETNEmEUSHEMET  SieTelich  \FILILIL
uweTubdmg. BDsemeor  Llwir seofleor
QLoDesEaslp Gumed ereturetoranadled Siemefic
eFLw Suieong.

sefleg eNeunmeeEnhse WLLGEWL ST
QLObDEYS 6&H(QemeN LIWETLI(bLSS SWweib.
B wenmuied LB UTILD (W96
Ganomuonentg), ereeoresfled  @(pemmuiled
©_ 600T 600 LD LI IT 60T w &y & 6001 & &l 6D
Q&MeenlIL(heudlebemeD. el 6L060T60fl60T HIT
QL(bMeYS &R “row” eredrTm) 2 &&flsalILl b,
'p’ 6T 60T M & & mlud L 1q 607 elp 60 Lb
SOILILLUGHOTDE.  evlwiTeLwesTefleor ST
SL(bDEYS 61&(Q HTEOITLISDSHITENT GrHSITLD,

6Zd” :
= 1-—2=L
0 NN —1) (216b605)
6Zd”
=1 ——=L _
O N —N
@he d = @uesorp sIhRisefer Geumumob

N = Bemevor 2_mILIL|S6rle0T 6T600T600 18 6M 5.
BT QLGOS a5 —160lehal +1 66

BewLCw 61f Flliemull UDHDBIHSELD.
S&MuiLliged ~1<p<+1

e TeIo6tTell60T ST QL (bMEY &HETUISHEI(HLD
euUMRS, BMD GIeurh 66w & W e
&60015(G&H6M6IT SITEOOTEITLD

(i) sUMRISET OBMbSSLILLY[HSHSD LTS
(ii) BOMRIGET O&M(bSSLILLTS OUTQS)
ThHHSSML(H 9.6

yemerflufuwied opmid sevoflgeflwiedled 10
reoreuf&eT eupm  sreuflengser EGWS
Q&M(b&HSHLILL(H6TETEDT.

12345678910
14253971068

ST QL (bDEYS 61&H(LPEMEUS SHITETITS.
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Sirey:

R, ereotLg  Uemefluliwed LML S&Hled
LoneooTeui &6 OUHDS sreuflens ereors. R,
eT60TLIS| &H600flHeluied LML SEH6D LomeToTeUT Seit
UMM S STeuflend 6TeoTs.

1 1 0 0

2 4 -2 4
3 2 1 1
4 5 -1 1
5 3 2 4
6 9 -3 9
7 7 0 0
8 10 2 4
9 6 3 9
10 8 2 4

D d*=36

SiLeuemeoor 9.4

ST QLbMEYS 615 EBLE ABM(b&SSLL(bETETE.

_ . 6Xd®
P N(N?=1)
_,_ _ 6(36)
10(10%—1)
=1-0.218
c.p =0.782

ThSHHSSM b 9.7
sipdl Gumiiguier umGsnm 10

GurligunetiseEbsd, cperm BHudHaer
s6fl555 sreuflens SBL O1&M(bSSLILL(HETETE).

14632978105

Ll 0 6 5 4 7 10 9 3 8 1
BSu
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ST QL(bDeYs O&H(RemEULI LIWLETLI(hSHS
ahs B FHUHEERES SpHIIed &HHHHe0
GILMGIEUTEDT DTS (PEMD 266G 6T60TS
HM600TSH ?

Siey:

R, R, R, eettueot (wemmGl psev,
@redorLmbd  HmId  epedToMDd  HAHLSSHET
GumliuinenT &EhéHG efldds sreuflengemiid
SMSHTDE).

R R R XY YZ zX
RY_RZ RZ_RX
1 2 3 -1 -1

2
6 7 -2 -1 3
6 5 4 1 1 -2
3 4 5 -1 -1 2
2 7 10 -5 -3 8
9 10 8 -1 2 -1
79| ¢ -2 0 2
8 3 2 5 1 -6
10 8 6 2 2 -4
S S T 4 0 -4
Txy Tyz Tzx
1 1 4
4 1 9
1 1 4
1 1 4
25 9 64
1 4 1
4 0 4
25 1 36
4 4 16
16 0 16
Y dyy=82 X dy,=22 T d,y=158

SiLLelemeoor 9.5
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L 6Zdyy . 6(82)
Oxy = N(N*—1) " 10(10*2—1)

= 1-0.4969 = 0.5031
62dz, 6(22)

=1- —1_
Oyz N(N*—1) 10(10%—1)

132
=1-49¢ =1-0.1333=0.8667

6Zd%y 6(158)

Czx 1NN —1) = 10007 — 1)

=1-0.9576 = 0.0424

@resorLmb wHmId eedTond BHLS&EBHE
BenLCGuInesT SIQLOLDEYS 6&H(1Q SiSTeus)
py, TEOTUSI CPETMI O1&5(R&&6 lemLBW, Llens
LOHMID SHiF1& [Fledm OSHMEToT(heTeNE). 6T6oTG6,
@revorLmd wHmID  ewedtomd  HHuHseEnd
HemL G sipdlwid uDhMl QI ELITZHIeuT6T
SIETDS(LPEWMD HTETOTLILI(bED &l.

ThHHSSTL(H 9.8

&Gl QBMbSSLILL(beTem eNeUTThISEbHSS ST
QL (bDEYS 618 (LQ6MEY HTETTS.

umLo 1 umLL 2

40 45
46 46
54 50
60 43
70 40
80 75
82 55
85 72
87 65
90 42
95 70

siey:
X erebtug) UMLLD 1 eTeoreyd wHmId Y
6T60TLIZ LIMLLD 2 6T60TeYLD S(IHSELD.

>
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S L Lo
40 45 1 4 -3 9

46 46 2 5 -3 9
54 50 3 6 -3 9
60 43 4 3 1 1
70 40 5 1 4 16
80 75 6 11 5 25
82 55 7 7 0 0
85 72 8 10 % 4
87 65 9 8 1 1
9 42 10 2 8 64
95 70 11 9 2 4
> d?=142
Sl Leuemeoor 9.6
_ . 6(142)
~ 0 o11(11%7-1)
852

= l—m =0.354

C@ LuiHé 9.1

1. Yetteuepd NEUTRISEHSE QL (bDEYS
618 (10616 6T &HETUTEHH(hS.

Bd5 05 11243 2 7 1
BE: 6 2 s 5 1 4 6 5 2

2. Yereu@ld eflQIMsEH&HE L(bDES
618 (.0l EDT &6T0THE(hS.

elemed

®) 14 19 24 21 26 22 15 20 19
elhLemeoT

®) 31 36 48 37 50 45 33 41 39
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3. HevoreUd &6 Lo MILD SIS
oemeoreiiTsHerfleor euwidlmalemL Guilimeor
&L (bMEYS E18(EME SHTETITS.

23 27 28 29 30 31 33 35 36 39
QUG

18 22 23 24 25 26 28 29 30 32
QUG

4. Yeoreuepld eleunriiseafledlmhg X LOHMID
Y asnLis@epsdlen G QLbmeys
618 (106Xl6MET HETTTEHSH(hS.

Bemevor Bamq serfleor 15 15
efleurhiserfledT 6r600T600f1&H6m &

Gl (b&F sTNELH 25 18
FL eflevdsd 3.01 3.03
annaflufedmhbait eumLLLL 136 138

elen & rhiderleoT
6UT H&HMhIGHEI60T &n.(bH6d
X opmid Y esnLisenss (penmGu
sieunnileor  snnsflsefleOphs  OUDLILLL
essmisHafledl  ELIHSHELSHET0T  Fn(hHed
122 o@i.

5. etteurpld efleuTTRISEHHSE 6L (bDEYSHAS(

H6001HH(b&H

25 18 21 24 27 30 36 39 42 48

26 35 48 28 20 36 25 40 43 39

6. Ueteupld eleuIhsEHHE QLbDEYS
618 (1.06Xl6METT &HIT6TITS.

78 89 9 69 59 79 68 62
121 72 88 60 81 87 123 92

7. SHeOUISSHNENT L&H6N&HE 6X600T600TLILD QFILS
11 eXlevoTevoTILSIIT 8(EThE:S 6(TH [HMI66DTLD
BLeFW CGumind Garelled Hmeormieys
Ggiey WO Siss SnesCsaieied
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SeUTHET UDD Lo&Hlleetoraefleor efleumid

ECLp OBMb&SESLILL (h6TTETE).
A 20 30
B 50 60
© 28 50
D 25 40
I8 70 85
[ 90 90
G 76 56
H 45 82
I 30 42
] 19 31
K 26 49

GuBeo e1&MbeEsLILLL efleunThiserfledmha
evflwiewenefledr ST  QLMGBDEYS
618(Lp6Xl6M60T &HETOTSHSHI(hS.

8. u&s revuTeUTSH6T euettflsailwied HMID
HeoorHGL udledied unLsHed UDMS
SITRISET LledTeuHLomm)

6 4 3 1 2 7 9 8 10 5
HeU0IHSLI
el 4 1 6 7 5 8 10 9 3 2

@ unLrserfled Lomevoreul Sefleor Simley
6Thd Sieneln&S OSMLILemLWIGI?

9. aweuminiy (wemmuied CHIHEGHHSBLILILLE
sbusHwl  vws — Ceuemeoserledr
SO’ L eflemed LHMID SiFed elened
udleyd QFLILILILIL (b6T6TE).

300 450 800 250 500 975 475 400
615606)]

273 486 734 297 631 872 396 457

evflwiewenefleor ST  QLOGBMEYS
615(106Xl6mEDT &H6TUTSHE(HE.

10. @G sypevorqed LIGSHS 10 mevoreursHer A
O B umLmusefled QUDD SIrRiSeT
ECL& OBM(b&ELILIL(bETETE0T. ST 6L (bMEYE
61&(.pelemeT &H6T0TESH (hs.

A—etr

PN 1 2 3 4 5 6 7 8 9 10

B -6t
by 6 7 5 10 3 9 4 1 8 2
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9.3 esmLiyu Guné® u@Luumley
(Regression Analysis)

SN &LD

@geuemguied mMD & & EHsS
HenLGuwineor  FHlemws wHMID 2 _melledT
auellemio Eweuhenm Siemelfibld &L (bmeL
ugLumbedemeotl unnléd sHEmMD. BiiG
BMLSSUILILL @ rBluller wSlledmnhs
LomHeOmM(H LommilufledT o Slliemu B LS Geur
SiebeG  HevollHHGeum  @WIaID.  eT(hSHEIH
sMLLms, efemed wLOHMID GCHemeu ereTLIEoT
QLGOI  euUDDemel. 6&Mbes&SLUILLL
ellemend @ ermU 6T SHITUMTSHSLILIHLD CHem euuileor
siememeuGuwim SV &)
Crpemeuwilett SemNBasmU  BHemeuliL(bLD

O&BMbheESLILLL

elemeoulledT Siememeu@WIT HTLD HTETOTEDILD.

"Qg)rrl_['rqu (Surré':@" 6T60TLISHE0T GILIIT (TH6IT
wresefled  ernsfleow Crréd WNeTGnréd
Q&si)gug;ei)" eTeoTUSMGWD. &7 LTmeorerdleiv
&meoLedr (1822 — 1911) etedtm e(w LIl L eor
2 uly mitueflweorar, wryeuls aSTLISHD
SOOI HFWIMSEmET SHITUWD QUM S
Bsement (WFHEOT (WHEOIL LIWLIEOTLI(hS S 60TIIT.
OBEYD 2 _WITLDMEDT SI6DEDS (& 6ITETLOM60T
eunBmm serfleor eumifla: & erfleor LD& & 6IT
OFTemsHWITeoTs STmaflwimeor 2 WT5HemS
DL EUMSHSH HTEOLEOT HEVOTLITIT. SH)60TMED
sHGUNg)
6UNT H6m5

syl Gunese® — etedtdlm
o wigmituefwiedled  OHTLIL
Beveomoed Lemerflufuiedled LOL(blD SN &SNS
LWeTUGbLSSLLGLD 61T
o _eeng.

euemTuwemm 9.1

QsTLIYL GunéE eTedTug STevor(h SiLeD&)
25M® GuoHuLL wLIM&EHHSHemnL G
9 _etend F&MflH OSHTLITemU CSM(h&HSBLILILL
elleunmiserfledr Sie0&led MWD &HevoTSHEILIED
166 SASLD.

QUMIT & 6Wm SIS
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9.3.1 &myyeirer oMl LOHMILD FTFUDMD
npfl (Dependent and
independent variables)

euemTuwiemm 9.2

syl Cunée piieiled Q(H euensILITeT
LMM&HET 2 _6T6menT. &H600fl&HHSHmIqUl oM
gngyerer MMl erereylb &evoflliugmGL
LWIEOTUL &&n.lq W oMM FTTUMM oM 6T60T6YLD
EUEMTIMISSLILIbED &.

6 LMWuleor L] ESBMh&eLILLLTeD
e  miluledr  w&Hllemus  SHeooTHESIL
eFMLILS CuTée HLo&HE LIWETLILEDE. 6(H
mmiludesr S OSflwng Hleneouded, Sigemeot
DSINBUSDS, NS0T  OSHTLITLIEDL LI
LOHODNEH  LoMuledr HlenL  LILIOTLI(hSEID
Yermerfluliuied (wemm, OBMLILLI GLINE@ 6T60TLILI(HLD.

9.3.2 esmLiyl Guns@ &LoeTLN(bSHET
(Regression Equations)

QBT GUTé@ FLOGOTLIM(b&6IT 6T60TLIEOT
eFTLIYL Gunsg Ganpaefler @uinasevofls
SemolLT@L. Sretory @TLIYL GCunsd
GaMbEHem 2 _emendned, Qmevorh OBTLIUL
Buné @ FLoEOTLIM(b&H6T ©_ETET60T. Q1&M(h&&LILL L
Y-e01 odlL19led ermLbLD onHmSHHHEamL X —e0T
wdllfled UG LMHDSemd elleuflss Y—e6or
aner X-er MLIYL GUTEHE&S &LoedTUN(h
LIWEOTLI(bSSLILGEADS LOHMID QSM(bSHSLILLL
X—e60t o&ILILN6L ermLIbLD MMM SEHHEHMHL Y —60T
&N ermubd WMHM&Hensd elleufléds X—eor
aner Y-eor syl Gune@s &oedrur(h
LWedTUGbSSLILUGEDE.  sTLiyl  GCunse&s
FLoe0TLIM(b&6T (i) Y—60r 1smeor X—e0T &LoedTLIM(h
(i) X-eor bameor Y-edr &oedTLM( LOMHMID
SieUDMIE0T Q& (&S LIDBeUm)] U HEerled
SlpasevorLeunm) eleufl&aLILtbEDE.

aemd 1 QSMLESUULL  LSLILESemen
SiUeUTC 6T(hSHGIHESTETE@HLD ALMT(RS]

X ommio Y onrisefled QsmbsasLiuL
wHlsemeT UUTED  ET(bSHHISHESTETEIBLD
eumps 8 STl CUTHGSSE FLEITLM(Hh&ET
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LOHMID SHeWEUSEITIEIT C1TH(DSHSH6T ELPSHSBETITL CUTM)
eT(RSLILISEOTDS).

(i) Y-6ir 551 X—60T OSMILLI GUTE@E SL06TUNE :
X-X =b (Y=)

@@ X esnLidler sxmedl X ,
Y esnLifler exnadl Y,
o

x NXXY — (2X)(2Y)
4 y NXY*— (2Y)
Y-6tr I6smeor X-ed1 OMLILL GUTEHGSS Q&0
wHMID 7 ereotugh X woHmId Y Spélwieummledt
QL DEYSES(Y, O, LOHMID o, Sp&wI6T (edMEIL
X wpnd Y Sl 6Xe0&smig6T Sh@&LD.

6T60TLIG)

(i) X-etr1.5g) Y60 BTN GUNEGSS SLOETLIN(H:
Y=Y =5, (X=X)

@@ X asnLifler sanadl X ,

Y egn_fler sgnadl Y ,

. oy _ NIXY—(ZX)(ZY) .
VX oxX NZXZ_(ZX)Z il
X-e0r 1Bgmenr Y-60r QSMLILIL CUTSSE 18(1Q
WOHMID 7 ereotug X OMID Y SpSlwieumnmieor
QL (bDeYS 61&(1p, 0,0, Sydweot (wemmGw X
womib Y sydweunnilenr Sl efleossmiser
SH&SLD.
aems 2 @ X whmib Y Sydluiemeuserfledr
ga._hsansflulledmhgl efleossmhiser auDD)
BH6001&H | (HHD

b

X womw Y pHlwemeuserfleo
wHIYBEHSE udeons X womw Y
egnLisefleor  sxnsfluledlphas  6flessid
&600T(h &H600T&H&S|(beuG) OIS eT6rfl&). SiexeUTMmITET
Hemeouled GSmevorp GBTLIYL GuUNEHGEF
FLOGOTLIM(h&6IT LOMHMILD HEWEUSEITI60T 618 (LR&HEET
Slp&aevorLeumm) 6T(RSLILIbSETDS.

(i) Y-60r 55 X-60r eI GUNéSE FLoedTUM(h:
X—X = by, (Y- Y)

@@ X asnLifler gnefl X ,

Y egnLifler sanadl Y,
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Xx
xy:r% = Zy)z} eTeoTLIg| Y—-60T igmeor X—e0r

o L et eaMLILL CuTs©s as(g, x= (X- X)
oppd y = (Y-Y')
(i) X—e0r 158 Y-6br OBMLILLI GUTSSE FLo6dTLIN(D:

Y-Y = (X — X)
@nie X esrifler snnafl X ,
Y esnLifledr sanedl Y,

o 2x
o r LI
yx ox Yx
X-6t1 2_L 60t OBMLILL CUTEHSS 618D,

x=(X=X) wppwp y = (Y- )

QLbDEYS &Y 0,, 0, SMEOTLSDSLI
udeons rxy, Xy> y&Hweumnner
wHUYsemaTSH HOUSHL(H GSHTLILL
CuUNE@& 61&(Q6MEUSH SHITETOTEDITLD.

eTedTLg Y-60T L5Gmeot

euems 3: 2ar &5 sMN&fl S 60l b efleoHsLD
eUMISHEL

X womo Y wrsefler sgnsifleer
9 60T 60T LD T & 8 ([ & em & ulled e & &
sansflsefledlphg eleossmiseT GUMLILL(h
Heo0ISHE(bHEmEN 6reflandHs (Wb, Smesorch
esnLiyl Gune@E  SLETLIM(b&ET  LMHMID
SMEUBETET  OB(RGEHET  SLPSHETITL 6UMMm)
T(RSLILIGLEOTD &

(i) X—ebr 1581 Y-60r QBMLILL GUTS@SE SL060TUN(D:
Y=Y =b, (X—X)

 NZdxdy — (Zdx)(Xdy)
T NEdx? —(Zdx)

(i) Y-6br 58 X—60r OBMLITLLI GUINSGE& SL060TUN(D:
X—Y :bxy(Y_ ?)

_ NZdxdy — (Edx)(Edy)
Y NZdy*—(Zdy)
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@hmi@ dx=X-A, dy=Y-B, A wHmb B
SFlemeuseT 2easHg FINSHlHeT devedd X
wpnw Y pweunnledmhs  (wennGul
IUMLILI(LD SH6dTeuf1F6mEWITEDT LD SILILISET S SLD.

esMLilyl Gurée&s e\&(pealledr LietorL&eT

(i) eLomeyd aseunerg Qs TLILL
Cuné & &6 & (5 86l 6T OL(H&HSH 6D
gnnsfl p@b. r =+ 4/bxy>< byx

(ii) @@ esmLiyl Cursed e&geder
wHiy 1-g Ll eurflug erefled
whemnermer wHOY 1-83 L&
Nwsnasd smeT S[HHESLD.

(ili) &® s iyl CuNTESS €& (Q&EEBLD
®CT GMlemw UDHBIHSELD.

ThSHHSHSML b 9.9

Wetreu(pLd eXleurriiserfledih&l OSMLTLL
CunsE& 618(L5&6T LDHMID ASTLILL CUT&HES
BBHM(b&HEWET HITE00TS.

Siey:
1 9 1 81 9
2 8 4 64 16
3 10 9 100 30
4 12 16 144 48
5 11 25 121 55
6 13 36 169 78
7 14 49 196 98

>X =20 XY=77 XX*=140 XY? =875 >XY=334

SiLLeuemeoor 9.7

— YX _ 28
X="N =7 =4,
S
Y="y=7=1
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Y-6ir 1551 X—6ir @@MLILl CUTE&S 61819
NEZXY — (ZX)(XZY)
» NZY?—(ZY)
7(334)—(28)(77)
7(875)— (77

2338 —2156 _ 182
= 6125—5929 ~ 196

= 0.929

xy

(i) Y-ebrb& X—e0r BT GUTEESE FLo6dTUN(D
X-X = b, (Y- Y)
X-4 =0.929(Y-11)
X-4 =0.929Y-10.219
.. Y-ebr g X-ebr 1ML GUeH&GE FLoedTu(h
X=0.929Y-6.219
(ii) X-ebr 5g Y-ebr egmLiLL CUNE&S a8
_ NZXY—(ZX)(ZY)
b, = 2 2
¥ N ZX* —(XX)
7(334)—(28)(77)
7(140) — (28)?

2338 — 2156
— 980—784

182
- 196

0.929

b

yx
(iii) X-6br 158 Y—eir ST CUNS@SE SL06TLIM(
Y-Y = b, (X~ X)
Y-11=0.929 (X-4)

Y =0.929X-3.716+11

Y =0.929X+7.284

X-eor 168 Y-eor esnLiyl Gurees

geotunm Y = 0.929X + 7.284
ThSHH ST Db 9.10

&Cs sl eten efeurdHnE@ X LHMID
Y-eor snnsflseflediphg eleosshd  &H6evoTh
Y-ebr bameor X wommib X—601 amenr Y-6o1 &b
BTLILL CUTEHESS Q15(1R&S6M6IE SHTE00TS.
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10 12 13 12 16 15

bl 10 38 43 45 37 43

66y

aflemed X 20 eTed@UNG THIT LUMTSHSLILGHLD
Caemeuemil LN (bS.

Siey:
10 -3 9
12 -1 1
13 0 0
12 -1 1
16 3 9
15 2 4
2 X= 2 x= Y x> =24
---
38 -3 9 3
43 2 4 0
45 4 16 -4
37 -4 16 -12
43 2 4 4

YY=246 Yy=0 2y'=50 Xxy=-6
SiLL6uemevor 9.8
(i) Y-éor 5& X-eér @gnLiyl Gurnesgé
FLOOTLIM(b
- o _
X-X =r O.ix (Y— Y )
y

X = /8 _13 7 -246 _
X = £ =13, Y =" =41

o, Xxy —¢
= = = =-0.12
xy ¥ O-y Zyz 50
X-13 = —0.12(Y—41 )

X-13=-0.12Y+4.92

X=-0.12Y+17.92
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(ii) X-ebr 158 Y-60r OSMLILL GUTSSE FLo6OTUND

Y-Y =7 O.i(X—X )
X
o 2x
_ Ly _ =6
byx =r 0. " va2 24 =-0.25

Y-41= -0.25 (X-13)
Y-41= -0.25 X+3.25

= -0.25 X+44.25
X= 20, erevfled Y- 601 ol

~0.25 (20)+44.25

= -5+44.25

39.25 (eflemed I 20 etemud Gumg
eumiiiys GxHemeu 39.25)

ThSHHSSTL (b 9.1

SlpsaetorLeuprledmha X —eor W&
Y-eo1 @gnLiyl Guné&E &oedTum LoMMmID
X=55 ered@ung Y-eor S smetors.

® 40 50 38 60 65 50 35
38 60 55 70 60 48 30
Siey:

dx = 2 dy =
40 38 -8 64 12 144 9%
50 60 2 4 10 100 20
38 55 -10 100 5 25 -50
60 70 12 144 20 400 240
65 60 17 289 10 100 170
50 48 2 4 2 4 -4
35 30 13 169 20 400 260
YX= XY= Yd= YTdl= Ydy= Ydy= X duy=
338 361 2 774 11 usz 73
SiL L euemeoor 9.9
- XX 338
X = N = 7 = 48.29
= XY 361
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(i) X e 15& Y-6ir smLIYL CGUITEES QO&(Q
_ NXdxdy— (Zdx)(Xdy)
7 N Xdx? —(Zdx )
_ 7(732)—(2)(11)
7(774)— (27

 5124—22
= 5418—4

_ 5102
- 5414

0.942

b

b

rx

(ii)

0.942
X—6br 158 Y-601 @M GUINé&E SLo6dTLIN(h
b Jx (X—X)

0.942(X-48.29)

Y-Y =

Y-51.57

<!
Il

0.942X-45.49+51.57
= 0.942 X -45.49+51.57

0.942X+6.08

Y
.. X—6t1158) Y-601 O@MLILIL GUNTSH@SE FLo60TLIN(H
Y=0.942X+6.08
eTemIbeILIN(&l Y-6ir w&HlGnb X= 55
Y =0.942(55)+6.08=57.89
ThHHSHSML(H 9.12

Hetteuplo OFTLIYL GuneHE&E &Loedr
urLobsefledlmha X, Y wnraefleor sanaiflast
wLHNID  SeuDPIH&HenL Cuiimer 6L (bmeYs
618 (6Xl6MEDT &HTETUTE.

2Y-X-50=0
3Y-2X-10=0

Siey:
2Y-X-50 =0 - (1)
3Y-2X-10 =0 . (2)
(1) widb (2) b Side

BD eumieug Y = 90

- I
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Y =90 erevr (1) 6d 9gSHlud
X =130

Syemswned X = 130 wpmid Y =90

RLbDEYS C1SH(REWEUS &600T&H S (hSHeD
(1) & X-e607 5& Y-60r lo60TUMLTSHE QSHM6TS
2Y = X450

= %X+25 b, = %
(2) & Y ébr 15 X 607 SLOSTUNLT&S O\SHM6TS
3Y-2X-10=0
2X=3Y-10

3 3
X=7Y—5 b =5
*

QLoD Qs r=+ /b, X b,

r=/ 5 %> =0.866

CoBe0éd QBMbSHSLILIL(h6TENS SHETTHEED 6([H
ML GUT&&S Q18 (1p6Nle0T oFILIL| 60TemD
eflLl  euflusnsed WLHMID LLHEDIH
e&(peiler L eeTemn el FAnflwisnsea)d
Boluemsd seuafldsend. erer@Geu
Q&MbEHLULULL &FOETUM(b&erfleor LS &Imeor
IBLD(LPEMLLLI SIEDLOMEDTLD SIfIUITE0T S| Sh(SLD.

ThSHHSHSHMTLD 9.13

omiser X, Y-eor gunsfleemenyn
SieUDMléelemL GUILITEDT 6L (hD6YS E1EH(LQEMEULILD
ECS  OBM(bS&SLILL (beiTeT @ esniyl
Cune@& &Lo6TLM(bS6ITEOIHHE] SHTEvoTS.
4X-5Y+33=0

20X-9Y-107 =0

Siey:
4X-5Y+33 =0 (1)
20X-9Y-107 =0 .. (2)

6T60TE Q1BM(b&HSLILL(bETENS).
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gledTunbser (1) womibd (2) o Siés,
BID Oumeug Y = 17

Y-eo1 wo&lliemu swestune (1)-6d rHuil,
D eumeug X=13

aerGeu X =13 wpmud Y =17
RLbDEYS O15H(QEWEUS &600TéH S (hSHeD

goeotun (1) eredrugement Y-eor W& X-eor
QML GUNé@&E FLOEOTUN(H 6T60TS.

4X =5Y-33
X = 1 (5v-33)
=4
S5y 33
X=73Y-74
5
bxy =4 = 1.25

goeotunep (2) eredrugement X-eo1 L5&|
Y-e60r 6Lyl GuUns @& &Lo60TLIM(h 6T60TS.

9Y =20X-107

Y = § (20X-107)

_ 20, 107
Y="9X-79
20 _
b, =% =222

SHe01med @& FTSHHID6L6D eTe6uTEnfled
@revory QBMLILL GUTEHGHS QS(&HSerler
&G, ettemm el euflwisns SesHms.
aTeoT@eu HopemLUl GMH&6TITL. SHEDILOMEITLD
seum)|. ereor@eu  &edtunh (1) eredTLHEW6DT
X-6t1 5& Y-6b1 OBMLILL GUITEGE FL060TLIM(H
eTEUTEYLD LOMMID &EOTLM(h (2) 6T6dTLISEmEDT
Y-6i1 158 X—60r O@MLILL GUTSHE&E FLo6dTUM(H
ETEUTEYLD SH(HSHEYLD. ShSHEDITED [HTLD CILIMIEUS),

_ 4 _ e =D
b,=75 =08whoub b =55 =045

QLopeyd esw r =1+ /b, Xb,,
r=4+045X08 =0.6
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TbHHSSML (b 9.14

ST S Leuemetor  eXDHLIENEOT
LoHMID 6Xl6MDLITE 615606YSH6M6MTE SHTToTISEME.

.. . ellembLT s 61606

gonsfl 40 6
FHLL eflendsid 10 1.5

QLbGDeYs asw r = 0.9. SiwnefléssiulL
eflerbugsd @geey X 10 Gasmg. ereofled,
elpuemeTemw SIS H 6\F1IsS.

Siey:

X erettuigy eflhLIement LHMID Y eredTLIS)
eflemoLr 61§606) 6T60TS
X =40,Y =6, 6,=10, 0 =1.5 wppw> r=0.9
6T60T E&M(b&SSLILIL(bETETS).
y—6i1 x-601 15& QBSTLILL GUNSH&E FLOEITLINH

o _
X-X :r?x (Y-Y)
y

X-40 = (0.9) 1 % (Y-6)
X-40 = 6Y-36
X =6Y+4

eflemburd e1Fevey X 10 Gamg Sisneug)
Y = 10 erevfled, efihuement X = 6(10)+4 = 64
SH&SLD.

ThSHHEHSML D 9.15

@rnetory GOUWSL  erevorseafledr
euflensser o ereneor. P ereoTug 6Xlemed
GBI emL Wb LoHmILd S eTedTL OILIMBLS6rfledT
Bolenuwb GMsHDg. P-eor sonsil wHmib
flLefeossmser (pwemnGw 100 womid 8
SH&LD. S —601 FINET LOHMID HlL L 6Xe0& S hISH6T
wemnBw 103 wHmib 4. Sredore SMUIL®
erevorHefleor euflemssdd emL Guiwimeor
QLObDe 6&sw 0.4. @eialeurmsener
6&metorh, S 601 W& P 61 LIyl Gune@é
&oeTUN( WHMID P 1 1585 S—601 aBMLFLLI
GuUTeHGE FOETUM(H SHHILIEUDENMS &HIT6T0TES.
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giey:
X eredrug) P60t eXlemen ommID Y eredTLS)
S —eor LY eT60TS.

P-et1 sansfl womid SLeNeossmisen
Awemer wempGw X =100, 0 =8. Gogubd
S-eor  sgnefl wOHMID FHLLelleossmseT
wempBw Y = 103, 0, = 4 e60T SHHSEYD.
@revorh auflemssE SemL Guiimest QL (bmeYs
e&R 1(X,Y) = 0.4 e&.

Y-eor 15g X-eo1 esmLiyl Guns&&
FLD60TUIM(H

_ o _
X—X =r *(Y-Y)

Ty

X-100 = (0.4) 5 (Y-103)

X-100 = 0.8(Y-103 )

X-0.8Y-17.6 =0 oeve0os X =0.8Y+17.6
X-6to1 bg Y-e01 @iyl Gunés&s

_ o _
gweotunep Y-Y =r d_y X- X )
X

Y-103 = (0.4)%()(-100)

Y-103 =0.2 (X-100)
Y-103 = 0.2 X-20
Y=0.2X+83 aebeog 0.2 X-Y+83=0

ThSHHSHSM b 9.16

5 Q@enevoisefledl 2 MILIL&EHSSTET
W6 HeT EBLY OBMbdSSLILL (beTergl. YX=15,
YY=25YX*=55, ¥ Y?*=135,2XY=83 egm_iyu
Cune&d CaMbhoH6rfledT FLOEOTLIM(H&HET &HIT600TS.
Guoaibd (WwHed Gamlged Y=12 erevfled X-eor
wdllydo SgevorLmbd Gsmilged X=8 erevfled
Y-601 gL SpSieunemms SITevors.

Siey:
X 15

@I‘f’:]@NZS, X = T = ?

- XY 25 . .
Y ="N =75 =>womio

eBMLILL CUTeHGS Q810
_NIXY—-XXXY 5(83)—(15)(25) _
v NZLY?—(ZY)? ~ 5(135)—(25)

=3,

0.8
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Y-eo1 15g X-eor @@Lyl Gunsd
FLOGOTLIM(h
X-X = b, (Y-Y)
X-3 =0.8(Y-5)

X =0.8Y-1
Y=12, erenib empg X—-6dr wdiSo

X =0.8(12)-1=8.6
sl CUre&s Qs

p . NIXY-IXYY

o NZXZ_(ZX)Z
_ 5(83)-(15)25) _
© 5(55)—(15)%

Beleurmns byx=0.8 ereofled X—601 L5g)
Y-eor @iyl Guns&E FoedTUM(h

Y-Y = b, (X~ X)
Y-5 = 0.8(X-3)
Y =0.8X+2.6
X=8 eremild QMg Y-6o1 HGH
Y =0.8(8)+2.6
Y =9
TOSHHSHSML (D 9.7

Brevorh STLILL Guné@&d Camhae
ereotueor  3X+2Y=26 wpmio 6X+3Y=31
ShGLD. QL (bDEYS E1&(EMEUS SHIT6T0TS.

Siey:
X-6t1 155 Y-eor eyl GunssE
FLD60TLIM(h

3X+2Y = 26
2Y = —3X+26
Y = 3 (-3X+26)
Y = —1.5X+13
o)
ro =-15
X
GJ’
=r 0.72—1.5

X
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Y-eor b X-601 esmLiyl Guns@é

FLO60TLIM(H

6X+3Y = 31

X = %(-3Y+31):—0.5Y+5.17

r G—; = —02‘5
b, =r O—jz—O.S
= -/(—=1.5).(—0.5)

(dieneus @puevory €BMLAY CunsEs
Q&B(R&ESHEBD 7D Gewn SOUIG UDDSTE
8méeId.)

r =-0.866
ThSHHSHSML (b 9.18

QLbDeY Splielerr Waner oylieuss
Gangemertuled HemLSHUOUDN GI6vorh
SNy &werunbser 2X-Y+1=0 womibd
3X-2Y+7=0 gy®. X wopmid Y spydlweumnsileor
sonaflemwsd &mevors. Guwepd X womid Y
SyEweunmletr OFMLIL CUTHSS 61&H(R&HSET
LHMID 6L (bMEYS 618 SHITETOTS.

Siey:
Brevorh OSMTLIYL GUTEH &GS FLO6OTUIM(HSH M6 S
Sis6s &S X wHmID Y Spéweunmiedt
Fanafl&Her &lemL & @&L
2X-Y=-1 .. (1)
3X-2Y=-7 .. (2)
gosouny (1) wOmD (2)-OdH&E HID
eumieug X=5 wpmio Y=11

eTeoTB6y, OBHMLITLL GUTE@ FLo6OTLIM(h&6IT
X =5 LOMMILD Y =11 sgnsflsefler euflGuwi
5L .

X-6t1 155 Y-eor eyl Guns&E
FLD60TLIM(h

3X - 2Y =7
2Y = 3X+7
Y= 5 (3X+7)
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3 7

Y = 7X+7 X-6o1 1b5g Y-eor @iyl Guné&
3 3X-2Y =5 erevns.
nb, =701 3X = 2Y+45
Y-eor 15g X-e01 @iyl GureGé 1
FLDEDTLIM(h X = 3(2Y+5)
2X-Y = -1 X = 3 (2Y+5)
2X =Y-1
1 X=3ve3
X =5 (Y—1)
1 1 Y-6t1 16&1 X-60r OsMLILL CUTEGSS Q18 (1Q
X=5Y—>5
_ 2
. b, = (D)
xy
eaMLiYl GueE® 6&R&Es6T Llens X-eor 1551 Y- &1 @smLiyl Gurb@s
wglliemu UDHMHESESLD. FLOEOTLIM(h

3.1 X-4Y =7
r=x/byby, =1 ,/5X5 e
— = — X+
/3L
272

4Y = X-7
_ /3 |
=4 Y = +(X-7)
® 0.866 : ®
- Y 1, 7
Y=74X-4

. r = 0.866

.. . X-eor 105 Y 6 TU GUTé @& 6
ThSHHSSML (b 9.19 eor L8l e
1
3X-2Y=5 wpmuip X-4Y=7 e b, =4 (1)
ABTLILL BUTEGS CambeEns6 (i) @Lomeys 6s(p (Coeflicient of correlation)
(i) esmLiy GuNéEES 68L& LOHMID ] . o ) )
@nevorp QBMLIYL CUEHGS 6186 (1R5HEEHLD

(i) @Lomeys a8 dlwabens Bewas GOk uDBGLUSTE r—1b lens

SV SEOYD. &Mui® OUHDSTE BHSELD WHNID
ey r=.,b, b
yx xy
(i) Wseded aEMbeEBILLL X-601 15& Y-eor
ML GUTé @& FLO60TLIN( LoMMID Y—60T _ /2 1
g X-eor @MLiYl GuUdGE &oedtumy 3 4
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$2916.4 (Honws®) LOHMID WU
ghemaulled aonafl sme eflemed I2913.8
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&nevor Beuetorhld. L eflevddHemd FmHd
SIEMEMEULINTS [HMD UW6TU(bSHOND. Db
Syliedled, FrhisHSH60T eflemeowineors, STl
ellendaons egaTement ghemduled T 10
(Gamomwions) (wemu  shemsuied I 9
(Gamomwions) ereor Ol euBEH MG mevorch
haIMISEHSHSL  QenL G o a6
ellemen&erfledr HlemedHHeoTemoeml FflUMT &b,
UL Iq 60T §565556m8 QeueliLichS&Ie6oTm

wrniel&ss 615 (Ipem 6 THIT I & 61T
WwwndlsHBmMD. 6saTement  FHemnsuiled
shssdler elemeouiledt wTNENHHS
61&(LD6UMTEDT S

Ox __10 _
CV. = X x100= 3916.4 x100=0.343%

8B (Gumed, (emU  FTHEDSUID
hissdleor6XlemeouileoTommieslsiles 618 LQeuTeoTs)
CV =X 5 100= 552 x100=0.31%

Yy Y —2913.8 —Ue2 LR

8505 pssemer  QUILNHEUSHEDT  CLPEDLD
(PLemL &HemBHUI6D Sl S H 60T 6Xl6mE0WITEDT 5,
Wseyn Heneowneradnsd @LuUeng IHITD
&600TL b &6 GermiD.

Gueib @mevor wrmlser X HMID
Y 5@ e Cuuwmer CriGanl(p 2 _memeu
HIMUEUSHS @LbDE] LGSUUMLE| (WIae)
r(X,Y) = 0.8682. erevr anevord@mmd. B&)
(PO FHeMS LOMMID CIFEITEMEDT FHEWHHE
BemLCuw 5kl & & &) 60T aflem 0 ull6d
GriflemLwimeor QL(GMEY 2 _6T6emg 6rerLens
85 &P&HDE.

QBMLIYL GCurs@& GamemL
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Q3N GLILemT

® QLlone) aTeTLg Bretorh S16de0s SiBNE& COHULL IM&EHHE
BenLBw 2 _6em OHTLILI60T SieTemer GMISHHOTME.

® dsped euemguULD ereTUE BB LMISEEEE 6oL Guwner QL bnene
STEDICUSDSHTET 6(H EUHTLIL H(IHEN SHSLD.

cov(X,Y)

Tdy

® qlopays s -1 Ophs +1 58 @eLBw F wHllenull UDIIHSELD.
&Muiliged -1<r=<1

® anjed Bwisefler QLbDeYS a6 r(X,y)=

® r=+1, erevfled IMSHEHSHS DL GUILITET BL(bMEY (W(Remwwimer CriflewmL &L bmey
6T60TLILICHLD.

® r=-1, aefled MIisEHsHHmLBWWITET QL(DEY (P(REMLOWITET erHflenL 6L (bmey
6T6OTLILICHLD.

® =0, aeflled wI&EREADLEW eTeualls QSTLILD Qebemed Sismeus QL (bMeY
B6bemed 6TEuTEDNLD .

® 51 QLOLDe HHSS W6 LesoTLaTeneULI6IT G6ToThIS6T SteTel(b&DE.
® suwiiewenfler 5T @Lbmey A& &SSTD (p)
62d” : : . :
) By d = RX—Ry, N = @emevor 2_m)LiL|S6rfl60T 6T600TE00(15H6m &

- N(N?* -1
® lwme wiisafler @enL G 2_erer ChiflewL ASMLTenL 6fleTé&HeITDE). Sh6oTTed

p=1

LIl Cunéd @b nmluller wHlliemu LWeTLhSS LHED rmluler wHllienL
HEOUHEL 2G5S OTDE.

® (i)Y -er Bsmeor X —eir QMLILL CUTEES Gannb X— X :bxy(Y— Y)

(ii) X -ebr 18smeor Y —6i7 esmLiLL GUTé&s Ganp Y- Y =byx (X-X)

® @revorp AFTLIYL CUne&E BGambaer, srnaiflseafler eudGuw aFeS D).

o o}
bxy: ro.—; LHMID byx = rd—i} AW HSHHTRSET cpeod asTLILL CureEes

618 (10556 &6T0TSHEILLILIHE60TM 60T

L (hma LommyLd C\FIL s CLITd@ LGLImiiey
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® Qloumeys aspeller LievorLgeT

(@) r= /b, X b,

(ii) @pevore OBMLIYL CUTHEGS & (R&HSEBL 6retur eitemn eiL auflwsTs Qmés
(LI UWITE.

(iii) @pevore OBMLILL CUTESS Q& (R&&EHD CT GHUIL L 2 L IWsTs SHEHELD.

seneé aenmaer (GLOSSARY)

SIFMHITIT 60TLOMT 60T Abnormal
@@ uGlumiey Bivariate analysis
oarflGasLLLL gl Assumed Mean
aTSlToemm L (bMeY Negative Correlation
anm né&sLb fluctuate

@ &L (bMeY Corrleation N
&L LGLUMiie) Univariate analysis
FLOGUMLILIL] LM &e6iT Random variables
MG Lomm Relative Variable
esTLiyl Cured Syiey Regression analysis
Gamrmwioms Approximate
CriflemL &L bmey Positive Correlation
LI6D0TL & 6IT Characteristics
QUM (HSHSH(LP WL LI Closeness
660 & &L Deviations
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OF6&®. ©_hIGH6T UMLID &Mihs LD L6oolSHSHTeTsHer
BlusEss5Hed SHHESLD.

g - 2

" Intarsaction Point He(d, 1)

Red Lino=aRegression line X on ¥
Blue Lino=sRegression line ¥ on X

EX =28 Y =TT N=T7

@1 )9/ EX? = 140; BY? = 875; TXY = 334

XeTmi V=tian
NEXY — (EX)(Y)
S T NEYA= (%Y)s
7(%84) — (28)(77)
7(87) = (17)°
Regression line X on ¥ 1 (& — &) = byy(y — §)
x—0.920y = -6.214
= AEXYi= (BX)(EY)
v = T NEXT - (BX)?
- E‘(+’m‘_®_l 0920

Regression line ¥ on X t (y — ) = by, (2 — &)

0920

~0.920x 4y = 7.286

"Regression lines" eTeiTUemSS GoIey 6FLg, ASMbSSLILLIGHSHSD LIgSHemend &Te00r(h
BIT6YSH 66N HE00ISHHIL(bF SfILUMTSHSELD. 6UemTLL SHFH 6D X 6mWF MIHS Y WLD, Y 6DWE FMHS
X W, siemey @mevory GaMbD 66Ul (b LaTefldememud Wermiley 6\&&s. New Problem
6TE0TED)ILD Gﬁ]n‘lg;rrerﬂei)_x (x eor gnnal) wHmo Y (y eor exnef)wdliysemer 2 arefh &G

S &H60018E&SHemenF 61&ILS.

/Q FInBunress Mams Vel X WL\
< C | & Secure | hizpsiwww.geogeteacngim/eltyas
= GeoGebra
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Marginal functions Dividend
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A B [ = D E

bIDE — ST 33 =il fal — 7 = X Y XA2 YA2 XY

2 1 o 1 81 9

X2 = 140; TY? = 875; =TXY = 334 3 2 & a 64 16

4 & 10 ) 100 30

X:Z,_S:A ;—:E:]‘l 5 4 12 16 144 48

7 7 6 E 11 25 121 55

NEXY — (EX)(BY) L 6 13 36 169 78

by, = NEY? — (DY)? 8 T 14 49 196 98

» ) s 28 77 140 875 532
LT3 — @RED a0 o i ]
7(875) — (77)2 = i i
Regression line X on Y : (@ — &) = byy(y — %) 12 | |
13 |
X — 0.929y = —6.214 = :

b NEXY — (EX)(XY) 15 | | B
L= NEX? — (X¥X)2 16 | |
7(334) — (28)(77) 17 '
= ——t = (),529 |
7(140) — (28)2 1 . !
Regression line ¥ on X : (y — 1) = by.(z — &) 20 |
21 |
—0.929x + y = 7.286 == ! —
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SmETEUGBL  ahmGeasTeTEbbUg  QGT
wrHfluns eendgwmnss wuwng. UK
QFWEIpemD SHIMUEFHS S STIUTS
eFWe(pemn HpTMiFAINETEH LNedTeurpLonm)
EUEMITIIMISSLILIL (b6TE S, "Qg,rr@ﬁ)&rrsmsoa:dn
6U60T{ &0, SITSFMMRISL OHMID SITenieD
A weuHmMéGL LW edTU (b &&LIL (bLD
BwhFHIrhiserT, UMIHeTSH6T,
6vflHT&H6T OMHMID  LI6TOTLD
SEWeUHOTEL  FHLGLD
flaseonenr LTFFemeoTHES S
876y &Meorll LWedTL(bHID
Siflellwed (Wewm S GLD.

61 & W 6D (P 6m M & 6T PN 0 e 120l
yomisdl  wwrdlifl  eredTLS
@ eunwefler UTHBlSlsHgeun sieveng &leo
eumpeiluied &gsLpedledT SiemOLI H&WD. @b
wrdiflufleor Cwnsswners GOINILS 558
&MIevofl&eT HMID SHeunHmInHa&lenL Guiwimeor
OSTLI6ML SHOUTLMISHD HpGSWD. Shi@ B
Coiflwed FLLIOILD &Heoord@ WLOHMID
eUemEDWIEmIOLIL LGLIUmiley Spydlwl @resorth
UEMSHSHEM6NML UMM LOL (LD LIlg&H& 2_6T@ermid.

10.1. Gmifluied SILLLOL 6D 56001 & & 6IT

Telqu &600flg eueoaimament L. V. smeor_Goneils
eTeoTUeUl (WHeTWwemmwWnsd  Gmiflwed
FHLLIOLED H600T6HGHMTSH STHH &H60vlls
wrdHiflsemearl UweTUbSSHleormT. Sieuy 1939-
0 2 _Musdluiled ©_HeUMESLD LIED6U6HSHUITE0T
97 & & 6> 60T & 60> 6T & & 6001 5 allg efled
EUEMTIIENM GIFWILI (PIGUD eTedTMID, eTeorGeu
sieuhemm erevoronenr (Wwemmuied SiéHe
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Bueb eredrmID GO bS  STLIqEDT.
8h5 WHeaKSESD HENGHD S0
wenn UmanensdHled mnim B. Lmerlds
ETEDID 6UEVEVBITED GLODLISSLILILL &I SieuF
oung GCrflwed HLLbled & 600TEH6M &
o _peunsdleorn. GCLEID iU SiGHM&HW
HEOUTHGHEWETSH STHSH LWeTUGbLD  ereflw
GriflLed (wemmemw (simplex method 1947)
GubupsHerni. HH I Wed, LWeTUT (b,
SOUIHEbLSBET SpdWweuHMledr SiqlienLuiled
Crna@wéuns @erm Coiflued Sl ed,
o &hy S| HONSESRsD WsEADHS
QETDNSH SHSEHME.

EUEDTWIEDM

Crflwed HLLIOILD &H6ev0THES 6TeoTUS)
HeMLESHE Gl LI SIETEUMEDT CUEIT SHSIIT Tl & 66T
&IHED 651G 2510 (LBLALH Siededs) LEFAM))
LFII6m60T HTETOTLISHMETEDT 6([H SH6v0flFHeilied
SiemLoLIL] &_SHWM@SLD.

&Heo0fld SlqliuemLuiled, GCmrilwed
FHLLIOLED &HevorsHEledr LM & 61 615D S5
SCLp 2_eTemeunm)| & DeOLD.

apx tapx, .. ta,x, =
(16be0 g = SLEDFHI>) b,

Ay X T ayx,+...ta,x, =
(1660 g = Si6beOFHI>) b,

A%t a,x%+ .. ta,,x, =

(166G = SH6be0FHI>) b

X, X ""anO

172

6T60TM BL(bUM(bBEHHG S600ThIS
Z=cx+c, x,+....+tc x -er
BheL@mL Sy sebeng WEFAD) Hlienud
&IT600T &.

LPP-60T &([H&&HLOME0T 6lq 6D

n
> a;x; = (2160608 = SieDe0I>) b, ,
j=1
i=12,3,..,m (1)
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LOHMILD ijO .. (2)
6160  SLGUNbBEHHS G6e0uTmhIS

n
= ‘21 ¢;X; SlauL ALY Siedeog) AN
j=

wHllemLs &ITeoors.

&l60 LIWLIGD)I6TET  6)6ED[TUIEDMD &6
&M&Baner &y (Objective function):

2 & Y (BLeLIH Sievens) LBEAM) )
smevor Geuevoriqws Crflwed smiy Z = ¢, x, +
X, + ...+ ¢ x ereTug GSMISEGsmeT iy
SHGLD.

&iromeor onpiser (Decision variables):
&N&@asmer Fmilledr 2 & WHllemLdb

HMevoTUSHN &G CFHemeULILI(bLD xj,j =1,2,3,...,n,

eTEOILD LOMISl&6T STLOMEDT LOMMI&ET Sh@SLD.

&L bUunpaer (Constraints):

SIGTEUTEDT 66T ST hISHEMENLI LILI6EOT
LU(bS&I6UsNHSTeTs GUILILL 6UenTWemmS6T,
SL(GLLMbSET Sp&LD.

n
Z a;x; = (siebe0g) = Siede0g>) b,

Sreyaer (Solutions):

6TEDEOM  HL (bLILIM(h&EMEMUD  [Hlemmey
QELWS  Snlquwl  SFwomeor  wmmiserleor
(xj, 7=1,2,3,..., n) agn@Ly wHlyseTr Sihss
Heo0TEH60T ST6YHET S @LD.

apyenLwd Siey (Feasible solution):

G&®D SUWHD  FlUbhSHEDETHEDHS
9 LI (b 6T6LEONE &L (bLM(bSHEMm6MULD [Flemmey
s Siwmer wrM&efler wHserfleor
OSMGL ahleDL IS ST6) Sp@SID.

2_swd Siey (Optimal solution):

G&U&GasmeT FMIlledT LB SiLEOS)
dmio wHlmUS SO ahyenLWS Sie),
2 &g S16) TETDEMPSHBLILI(HLD.
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elleuanuiaEns e SLTLMheemer
FMIOLOT&SE|D HMID EeNLSHens
GILIIHLOLON&BEYLD i6if1&EE&n 19Ul [HEDED
LD&&560 ILMIEUSNH & Crifliied S L Ol 6d
H6EU0TIHGSHET 2_FHUF&.

Sieyéd® 2_shsll LGS (Feasible region):

Qm Corflwed FHLbl e &evoreled
&6emm GSMIWMM BILIHS6m 60T H6T X, >0 2 LulL
6TELEDITS &L (bLUILIM(b&H6MmEITU|LD (€F:50Y 1T
&60011&&E Snlqll GILITE6UTE0T, i85 600T&HE 60T
SIaY6® 2 &b UGS (Sieg anlenLLl
U@ D) eTeotLILi(bLD.

10.1.1 Goflwed HLLLOIL6d 5 6001 &5 60T
Hevoflgailed SiemoliemL
2_mmeun&@ded (Mathematical
formulation of a linear
programming problem)

wm GCoiflwed SLIOIL6d &Hetursens
6(H H600118 6119 QULOMES SHEWLOLILGN S L60TaU(HLD
aUl(PemD&HEmeTE emHLTeT GeU6TuT(hLD.

(i) &rqwoner  wM&HemeTd  HevorL Ml
GeuevoT(hiD.

(i) en&Gsner amifemerr WlOLfETHs
16060 &) LOEFANNSTSHE 6T60T DML LITENLD
HEOOT(h SI6WG SHITLONEOT LOMIISHEmeNs
e&netory  Cuifled sMILTS  6T(RS
Beuetor(hld.

(iii) ®evoT&HEHED 2_6Tem HL(HLILM(b&HEHHE
amomHBumed  Sfonesr  OMTSemer
AFWOTUTbLSMTHGeumT  Sven g
SLOGOTLIM(h&H6MT&H G 61(1p8 Geuevor(hid.

ThSHHSSML (b 10.1

e g efwmunfl Coews, BTHSTE
&AW B ewneTsemer LG ewmumid
e FLIADT. SieurflLLb (Lp&60ch 10,000/~ 2_siTeng.
Guogitd 60 ér600TE00TNSHEMSHUTNEOITETT EILITIHETESHETET
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L GG emeulILFNSTET SLeUFHID 2 6Teng).
& Guoemsuletr eflewed I500/- WLOMID 6B
pihanedluieor eflemed I200/- Sp@&b. Sieur
UMK G ST  6TELEDML  61LIT(H 6T & 6W 6T LLD
elbmedpaunt. &m Gwensuledmha 50
Se0omLypid, 66 BDEmedluiiEbha 15 Geomywd
eunEADTT  eTevfled, eui OLEWLH Seomuid
eLMIeUSDHSTEoT CroIflied Sl L 1O 6D S6T0TS:Elem60T
6L EUMTEHESHS.

Siey:

(i) omnfi&er

(ii) x, x, ewpBGw Guwews wWHMID
BIH&BTEO\&Hefl60r 6T600T600f|&Heme 6T60TS.

(iii)) @nM&EGasmer &My
X, Guemaseafleor &eomub = 50 X,
x, Brpanedsafleor eomubd = 15 x,
ownss Geormub = 50 x,+15x,

Bsement Z = 50x,+15x,, ereor 6T(LRS6DITLD
WBhew Geormud eum Z = 50x,+15x ,—e2
rieuflenése Geuesorbib.

(iv) sLeUumpaer

lwrmurfluic &ids ulswns 60
OILIMHETHEMET emEULILSNSHTE0T DL eusd
2 _6e&.

X, +x,< 60

x, Guenssefler eflemen = I 500x,

x, Bihamedlserlenr eflemed =T 200x,
owngs eflemed = 500x, + 200x,,

ewnds eflemed 1000065@& Ged B[HHaHE
G LG

SOOx1 + 200x2 < 10000
5x1+ 2x2 <100

(v) &eon GBHWDHD FlLIbHS 60 60T SH6iT:

CGowems wOHMID  BTHSTEO &6 60T
6Te00T600llHema  GHemD  GDILDDemel
GTEOTLISHTED

x, 20, x, 20 SHGSLD.
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eteTBey  Grifllued S LB D H6v01EHE

(L.PP) &lp&a600TL 6119 6uSH6msL1 OILIMIEDE).

x,+x,< 60

5x, + 2 x, <100

X, X, > 0 61601 SL(bLILIM(bSHEHEHS S6v0This,

Z = 50x,+15x,-e0r IBlOLGBLS DS

&IT600T &.
ThSHHSHSHML (D 10.2

®wm Hneuerd 2 _pHusdH eswwb

CPEITM)| EUEMSIITEDT ILMBeTHem A, B ommb
C mpdluemeusst @ Si0dNG (penmGu
% 20,325 wopmib 15 ereor @eonuid FLbAME.
QM Si0G 2 MHusHeHES CHemeuwimer euar
SHSMITRIGET HMID EnHs BmLyser EGLY

Q&M(b&SSLILL(b6TETS).
. . ewng
Pl P2 P3

oafls Gord /¢ 3 12 200
DG

SuihFHr Cribd / 2 5 4 350
DG

epeoLIILIMBeT&SeT /
ey 188 288 188 100 H.&

8eaunns@ Criflwed SILLLOIL6b &evor8H 660t
611 6UEMLDSH HEYLD.
Siey:
(i) wrHser
X, Xy Xy eTedTLem6Y (PemmBW 2 _Husd
QFWwluL  GeuedorigWl  GILIM(H 6T 6T
P, P, womb P, gydweumnier
6T600T600f 1608 6T60TE.
(i) onMé&@smer Fmiy
X, SNDGSHET O&HM6T0TL. 2_MHUSH OLITH6I
P, —eor @eomuid = 20 x,
X, SI0GSH6T 6&HM6ToTL 2_MHLSH LIMIHeT
P, —eor @edmuib= 25x,
X, SI0G&H6T O&HME00TL. 2_HUSH| OLIMIHeT
P3—6irr Seomud = 15x,

owngs eomub =20 x, +25 x, +15 x,
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eI sg @eoruib WLeWHlETéHsIuL,
Z = 20x, + 25x, + 15 x,—~go Blewuflsnés
Beuevor(bLD.

(iil) @LeUum®SeT : 6x, +3 x, +12 x, < 200
2x,+5x,+4 x,< 350

X, +2 X, + X, < 100

(iv) @ep GPwHD FlUbseweTs6:

A, B opmo C spdw 2 pusdl
QUIM(HETHET60T  6T6UOTEU0NHEmSE (& 6mM
S&Mlwmmeney ererrGeu x , x,, x,= 0

@5 Crilwed FHLIOLE SHeooréHemns
(L.P.P) mmbo &eoofld eulgeied
SiemoI@UIMLD.

6x1 + 3’>x2 + 12x3 <200
2x1 + 5x2 + 4x3 < 350
X, + 2x2+ X, < 100

X X, x32 0

eTeoTn  SLGUUTbLSEHHE Se60ohis,
Z=20x, +25x, +15x, -0t LBLIOWLHIOFI I6mLIS
SHITE00T.

ThSHHSHSHM D 10.3

o Soedardl F oomm F, eemm
Sevorh 660 & LLIITE0T 9 _60016) & 60615
GMDHSH LLFD 6 S0GH6T emaulLLdleor A
LOHMID 9 SOGSH6T emau Libleor B 2 emer
HOEMEULITS SNemsHS elEoydorg.  F,
auems 2 _eoure) @@ &Geonm X 50 whmb F,
6uems 2_60016Y (6 HBeom X 70 eTevt 2_eitensy).
F, euema 2_eoorafled @b &Geonailng 4 ie0&
emeUlLIOledT A emwud LOHMID 6 BOG
emeU_LLOleoT B emwiyb 2 _eterL&lujeTens.
F, e&em 2 eoefled @ &HGeonednd 5
S0 eWEULLLOEIT A emdwWld WHMID 3 S10&
emeU_LLOleoT Bemwwld 2 eTerL&&leTens).
b5 Hevemeuuiledr eflemeDemisH (&eDMEHELD
g5 Fled G &600TL 6UMEmM Gmflwied
FHLLLOIL O SHe00THHMEH HMLOSHSHEYLD.
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siey:

(i) omMser:

(ii) seemeuuled F, 2 evorey x, &l.& oHMID

F, o _evure) x, &l.8 2_eiTeng) 6T60T5.

(iii) @MsCamer FmIL:

x, &.& F 2 evorefletr elemed = 50 x,
x,é.8), F, 2_evorefler eflemen = 70x,
eXlemeolineoTd FMILoLOMSELILIL Geu6ToT(hLD.

ereor@eu Z = 50x,+70 x, —g3 LB&ASNE:E 8.

(iv) sLeUur@pser:

Q&Mb&sLILLL  eXleurrhiserfled ®hal HD
LI60TEU(HLD SiL_L_6U6m600T6EmIL SiemLoLIBLIMLD

o_euurey (aSlaSI)

GUEIT Il & 6T Caemeu

emaUl LLOledT A

(160G &6/ EH)

60)6).||_|_Lr.516m B 6 3 9
(S160@ B0/ )

elemen (X/l) 50 70

i Leuemevor 10.1
4x +5x, 26 (SEDDHSILLED 6 SI0GSS6T
emeUl_LLOleor A BHemeuLiLi(heuSImed)
6x,+3x, > 9 (GSEODHSLILLELD 9 HOGSET
smaul L 1Al6oT B GaemealliLi(heusmed )

(V) @&ewn GHlub. Blubseweorser:
emeULLLoledT A LoHMID emeul L LledT B
SIEMEYSH6T &6MM GSMIWLIMMEMEULITS
SmLuseD, X, X, >0

eTeoT@eu Gifled FHILLIOL 6D HeoUIHEmS
(LPP) mmib &e00fla 6u1q 616D S16moliGLIMLD.

4 x1+5x2 >6

6 x,+3x,29

LMHMID X, , X, >0 6T60TM SHL(bLILIMbSEHSE
Bevotl&

Z =50 x, +70x, 601 B&dm) wHlienud
HTE00TS.
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TbHHSSML Db 10.4

& 6ewer umerd (Soft drinks)
swunfls@b  Bmeuerd, @petory GLL
gpemenaer C, opmio C,— 26 C1&SMEToT(beTeng.
6EUCIEUM(TH SheMEDWID CLPEOTM)] EXISHLOM6DT CILO6DT
uneoTraigel S, S, LmmId ;-0 SWNfl&EEeoTmenT.
8n pomeselid o breafld swnflss
8muy 6 6U& &L G & U & erfl 607
6Te00T600 Bema, LIeTeUIHD S L 6uemevoruiled
CBM(bSSBLILIL(bETETS).

Swimfliiy

) 3000 1000
S, 1000 1000
S 2000 6000

QI SHeDSHH SHEUIHASBDbLIL 6ILITed
wnesdHled S, @uilser 24000 S, @Luilser
160000 S, @Luilser 480000 GaHemeuLiberemss
GSUISHOTDG. @ HeT P ommib Q Syemeoder
WemmBI eFWIELIbLELSDSTET 6lF60ey X 600
wHmid T 400 SpEME. EILITed NP 6EEIEUMT([H
SHEMEOWD GHEOMHSLLES SHWNflg ese06led
FhemsHd Caemeuemwl erHIGHIHGUSNES
THSHEME0T [HTL &6 OFWIeDLIL. (B6U6ToT(hD 6T60TE
&Hneoord. GNBETITLS HeooiHemd Gmifluied
HILLLOIL 6D 6um&UTED SIEMLOSHESELD.

Siey:

(i) wmdlser: C, C, eT60im yEDEOSET
QFWEDLIL & BHEMEUWITET BHTLSEWET X,
X, 616015,

(ii) @n&Gamer &nfy: WEAsnss
Z =600 x, + 400 x,

(ili) SLBLIUMbSET: 3000x, + 1000x, = 24000
(24000 EUYseT Ad®H GCoemeul
ubeusmed 2400065 &emMUITLDED
Bmss Geuetur(hld)

1000 x, + 1000 x, = 16000
2000 x,+ 6000 x, > 48000
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(iv) @emm Golwnm  Flubgeneorser:
Spemensarfledr Geuemed HTLSHET &6WM
GSNwnhmeneuwngd SHEHED. ereor@eu
X, X, 20. @by GCrflws HLibfed
seoorsems  (L.P.P)  sevofllgeuqeiled
SemLoLIBUmLD.

3000 x, + 1000 x, > 24000
1000 x, + 1000 x, > 16000
2000 x, + 6000 x, > 48000
LOMID X |, X, >0 eT60TD SHL(bLILIM(b&SEHEHE

Qevoe Z = 600 x + 400 x, —eor
&AM HIeMLS SM6evrs.

10.1.2 Griflued S L1l ed
&HeOUTHGHEHSHS (LPP)
GUEDTLILLD epeold 76 HTeoTed
(Solution of LPP by graphical
method)

Crilwed &HLLOL6D &HevorHem
SemwHS ING, GM&ECaMeT niLiedr 2 &5
Siemey (AU Sie0edd Mo WHLILY) HILD
&evor Geuevor(hld. &hH LMMI&HEm6NTS 618 ITE00TL.
Griflued  HLLILD  H0UISHESGHEHHS
GUEMITLILLD (LP6DM COEDID HIT6) GHITETOTEONLD.
8w wmseErsE Goed o emem  Cmiflwed
HLLIOILED H600THGSSHEM6T GUEDTLLLD EP6DLD
Siés @uieong).

GuperiiiL wep aped Siey

STEUOTLUSDSHMEOT (PSS LIl &6

(i) easnpéslulbareTahenmsd & eoofls
6)19.6)6MLOLITED 6T(LDHISHED.

(ii) ®eoorddled 2 _6Tam  HL(bLILIM(bEHEM6TE
SLO6OTLIM(b 6ul.6Ml6d 6T(RH EUEmTLIL DTS
6UEMT SH6D

(iii) apyeoLw ued (Siew ueHemw)
SITETNISHED.

(iv) eeuaeunep (pemeotll eerflufledr ((pigeyL
Yemeflufleor) Sywise\smeneoserfledr 2 &hs
UG WS SHMetoTdH. (L 60 60T &6l 60T
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SHWISE\STEME0EHEMEITLI LITT 66U S600fILIL]
cpeoonsBeun  SiLe0s  SiHSL  LeTerf]
auflCGws aseoib  Gampserfler
FLOEOTLIM(h&H6m6ITS STLILIGE0T cLpedLonaGeur
&ITEOUTEOITLD.

(V) wemevtiyeitaflamerfledr Lodlliemu @Gm&Gamet
agnyiled &wevflbeusedt ceold &MlEGameT
aniyserfler LoLILBEmeN &He0oTdEIL60MLD.

(vi) esnepésslulL seaudded LU
wHllemus &Hmeoor@euetor(hld ereufled
BB &HeoTIHELLUGLD &l serfled
lsLiauflw SLGL 2 s WHILIL S ELD.
OBMTL&sLULL  seusde WEHAM
w&Hliemusds SHreoorBeuetorhldD  eT6vfled
GwBe0 &HeoTTHELLUGL W&l serfled
WlaFABw LG 2 s S S GLD.

ThHHSHM b 10.5

SpdaetorL  GrAlws HLLOLed
&Heoo1&H6ma (LPP) S1é56.

X+ 4x,< 24, 3x,+x,< 21

x,+x, <9 oo x,, x, = 0 &6t
SLOUUTbSEHES 6ot Z = 2 x| +5X, —60T
BUeWIH oFHLemUs &HTeooTs.
Sirey:
(PSH6016D O1&IT(bSHSBLILIL(h6T6T SHL_(bLILM(b& EHH S
BeoThls ML emL I UGS emid &HIT600Ts.

@retor(h OLINGI6UTE0T STLOME0T LoMM&6T
X, oo X, GO GOWDHDEDeUWINS
(x,, x, 2 0) @uugned ghyenLwl UGS,
WaeL  &mevomeoTll UGHuled  Siemiowd
WV HHIS SLGLILMbSHEMETWD  FLOGITLIM(b
auq.efled 6T(p&Is.

X+ 4x2: 24
3x1 +Xx,= 21
X+ X, = 9

x,+ 4x,= 24 arettp Cri&GsmLnergl (0, 6)
wHmIb (24, 0) erediwll YeeflaeT sudluingss
61FELRILD.

OFWOAPEDHGIT AT TUIFS)

08-12-2021 21:57:53‘ ‘



[x, + 4x, = 24 e x,=0 ereorl NTHuiL
X,= 6 61601 HemLEGSLD.

2iBzGumed x, = 0 ereor Wyl x, = 24
6T60TS HlemLSHGSID. |

x,+ 4x, = 24 eretim Gamligerr HCsHT Siebeog
25H&H SCM eupId Yeeaflemer x + 4x, < 24
6T60TD SL(bLUILML6mLLI LTSS & IIL|LD.

3x,+ x, = 21 eretrp GmiGamLmeorg (0, 21)
wHmid (7, 0) eredrm Yeelaen euHlwngss
E1FELQILD.

3x,+x, =21 eretip G&MLigedr LIEGHT Siede0 S|
25H&S SCM aumd Yeeflesar 3x +x, <21
6Te0TD SL (LML 6WLLI LT §H&H OFUILD.

x+ x, =9 aemp CriGsmLmerg (0, 9)
wHmid (9, 0) eredim YetafldeT euHlwingss
E1FELQILD.

X, + x,=9 eredtim Ganiigenr 5GsT Siebevg
25HGS SECWT euBlDd Yeefleer x + x, < 9
&L LU enLL LT &S Q1&ILI|LD.

uLb 10.1
QBMbSHSBLILIL (beTeT s

& 6007 & &b 6D
&L (bLIUML1q ) &) 600T MBI & 61 6W [T LILLD T 60T &)
euedTWLILL beTeng). Hpedltiu’L. OABCD
eredtn LUGHCW STall uGH HGD. STayl
uedHuierr  (emeotligereflaer  (PemdDEW
0(0,0) A(7,0); B(6,3) [ x,+ x,= 9 wopmud 3
x, + x, = 21 ereoim QeuLpb yeefl B
25&10)];C(4,5) X+ x, = 9 HmId X+ 4x, = 24]
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o0ty Gampb&HeT QUL Ustaefl C Sp@&L)
D(0,6).

0(0,0) 0
A(7,0) 14
B(6,3) 27
C(4,5) 33
D(0,6) 30

SiLeuemevor 10.2

&M&EGasmer smiLiledT OLITHLO IILITEDT S
C eretrm Leierfludleb SlemL&&Img. eTeorGeu x, =4,
X,=5, Z~ &0t e iy = 33.
ThSHHSSML(b 10.6

EpsseiorL Gmiflwed SHLLOL 6
HONHNHS ST 5H6.
4x,+x,240; 2x,+3x,, 2 90 woOmIO x,, x,20
6T60TM HL_(bLILIMT(h&(6TH & 6T0TTRIS

Z= 5x +4x, —ei1 15&8M) HlIenLs &Tewors.

Siey:

X, LODID X, GO SUILDHDEDEULITE
BmUusned anyemLwl UGH (WsHed &med
UG Suiled SiemLoWLD.

4x,+x,=40 ereotp GBISGHTLMETE
(0, 40) wommid (10, 0) etedrm yeierflaei
auplunss  ege@ib.  Goeud  4x +x,=40
aetnd Gamligerr WEsT Sbedd BHG
GuGeom euo Yeerfleer 4x +x,>40 ereitmé
SLUUT DL IhT55 sl&HnE.

2x,+3x,=90 eeoim CrIG&MLMETE)
(0, 30) woHmid (45, 0) etedrm UYeierflsei
auplwungs  aFead. Goaud 2x +3x, = 90
aeotnd Gamliger WEsT S NS
GoGeorm eu(BLD Leefl@meT 2x,+3x,> 90 eredTmé
SLpUUTLenLL T HS a&LSng!.

& 6001 & &l 6D QBMb&SSLILL (heTeT
&L (bLILmIq M &) 600T Mkl & 61 60T LIL_ LD IT 60T &
6UEMT WILILIL (bET6 &).
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z‘!

. (10.0) “puso)
o< O,
v 4 8 ‘ 12 16 20 24 28 32 36 40 44\& X

uLLD 10.2
BlpedlLiu’. ABC eredtnp  u@HGw
ey LGS SHGLD.

8iey uGHulledr (WemeotliyererflamaT
A(45,0), B(3,28), C(0,40)

A(45,0) 225
B(3,28) 127
C(0,40) 160

SiLLeuemevor 10.3
GSM&Gamer smyLiledr Amio WFIILITETS)
B(3,28) eretrm yeteflufled flemLsEHm&.
ereorGeu x, =3, x,= 28,7 WB&dm) &y = 127

ThSHHSSTL (b 10.7
SpsaetorL  Gmilwed SHLLOL D
HEONEMES Sidbe. x +x, <30; x, <12;
x,<20 wppw x, x, > 0 e
SLOUTLSEDSS etomhis Z = 2x +3X, — 601
BLeIL(H HLIemLd STesoTs.
Siey:
(W SH6016D E1&BM(H&SBLILL(bETET SL(bLILIM(b&H©EH S
Bevothls gnLemL WL UGS emid SHTe00rs.

@revoT(h OLINGI6UTE0T STLOMEDT oMM 6I
X, LHOW X, SO GOIWDHDEDEULITS

‘ ‘ 10_11th_BM-STAT_Ch-10-TM.indd 261

wvwv.tnsch@olbooks.in

BmLuged x|, X, 2 0 Sp@LWD. anyenL Wl UGS
(WSO HMELLIGH UT6d SiemLoW|LD.

WV HEIS SHLGLLUMbSEMETWD  FLOITLIM(b
augelled 6T(p&Is.

X, + x2:30;x2: 12;x1:20

x, + x, = 30 ereorm GriGanLnerg (0, 30)
wHmio (30,0) eredrm yeafleeT euPlwnas
E1FELRILD.

x,=12 eretim G&HMLTEOTHI X | H& SeW6TUNLINSHE
61F6LQYILD,

x, =20 er601 GHMLMTEOTH) X, H& QEOEToTINSE
61F6LEYILD.

X, *tx, < 30; x, < 12;

x, < 20 wppwo X, x, = 0 eTe0IMS
BL(bUM(hSHEHEHS Q600IMhis 2_&hs STyl LGS

E1pSBH600TL eUEDTLIL SH D GSMISHBLILIL (HeTeg).

A

2y,
>
X

=
ds
A
>

B(20, 10)

ILARRRRARARAR AR ARARR RN )

LU AR 0%

+ + + >
2 4 6 8 10 12 14 16 18 22 24 26 28 3(\

<2
<

uLLD 10.3
& 6001 & &l 6D QBMbEBLILL (bET6TH
&L (bUML1q M &) 600T bl & 6) 60 [T LIL_LD T 60T &)
euemTWILILIL(beeng. Blpedltuc. OABCD
er6dTn LGHCW STyl UGS SHGID.
eyl uGHuler (WemeotLiererflaaT
wemnGw  0(0,0); A(20,0); B(20,10);
C(18,12) wmmib D(0,12).
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O (0,0) 0
A (20,0) 40
B (20,10) 70
C (18,12) 72
D (0,12) 36

SiLL6uemevor 10.4

G&MI&ECsmer &niLledr QLB LHILILITEoTS)
C—eredtm  Leierflufled x, =18, x, = 12 6T60TS
HemL&EME). 6T60TG6U Z — 60T QIITHLD Lol = 72.
ThSHHSHSHM b 10.8
SlpsaetorL Criflwed HLLIOIL6D HevoéHensds
S1&58.
X, - x,<-1; -x,+x,< 0 LOHMILD X, %,20

Z = 3x, + 4x, - 607 LBUOLIH LoFILIEmLS SHT6ToTs.

giey:

ULLD 10.4

(WSH0l6L OBM(b&SBLILL(bETET SL(bLUM(bSHEHHS
Bevothls anLemL I LGS emid SHTe00Ts.

X5 X, 2 0 256 @mUUSHETTE) gL emL Ll
UGS (WFHeL SmedomeoTll U@GSlulled SiemLow|d
SMOTHEIS HL(bUM(bSHEMEMULD  FLOOTLIM(H
aug.elled 6T(p&Is.

X~ x, =-1 erétim GrI&EHMLTETS)
(0,1) wHmud (-1,0) eredtm Yeiref a6 euflwins&
Q1FELRILD.
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-x, + x, = 0 ere0rm Cpi&HGHMLME0TE)
(0,0) etedrm yetell euflwnsE  EFLID
Heo0THEID C\BIM(bHBLILIL(H6TET X, - x,< -1
-X,+x,<0 LOHMID Xp%,20 &L (bUML1qMHE\600THRIG
6UEMTLILLOM6DT S| 616 WILILIL(b6TET &)

QBM(b&H&SLILL L &L_(bLILIM(h & 606IT
Hlemmey Q&LILD eurgeunenr UGS evemev.
eraorBeu  Grilwg FLLIOL6d HeoorsHNSGH
&6y Sedemen.

@ LA 10.1

1. m® Hmeweordo A wHMID B eredt
GuenTnd&emend SWIMT OF D&l GLeoTm

A SHe018| 2 _WIT SO C\SHM6ETOTL &) LOHMILD
Gueorm B etedTLEl  GEWMBHS SO
e1&mevorL gl Gueor A LoHMID B (pemmGul
& Guerneln® I5, I3 eteor @eomuid
FLbEDE. Guetm A-gg 2 pusd
QFILWS CHemEULILI(LD CLPEOLIGILIT(IHETSHET
Gueorm  B-g;; 2 _musdl QFLIWS
BGrpemeuliL(blD  CPEOLIGILIIT(H 6T 6D 6L
Gureo & wLEG pGWL. 1000
Guentné&er LG SwnfléaLl
Gungomeot cpeoLiOLITHeTSH6 60T Sierflliy
o areng.  Guenrm A-eing HAolys
Hafliyser  CemeauliLibAns), LHMID
sieueummmeor HerfllI&eT b HTemeTHS
400 wLEHGL HeoLEHBLOLDIFDE.
Guentm 6uems B-&& QB Hremens@ 700
Hefliyser HemLssliounEng. Sbss
& 60015 60 & Crflws FHLLOL6d
(WemMUEH 6L EUEMLOEHESHELD.

2. A omb B B eemswTer
ELINBETHEM6T 6(H HMI6UETTD 2 _HLSF
QFLIED ). s B\ 66 SHUITeoT
ewungpenaefleor cpeold eomud I30/-
wHmid  I40/-  eeuaeun &G
ArmpsEo HenLsEng. EGHemeuliLhbd
EUEMTRIGET  WLOHMID  HeMLESHSHEnIqUI
6U6TRIG 6T Sy dleumnileir elleurmigser SGLp
Q&M(b&HHLILL (HEITETEDT.
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CSg,sme).laaaT

eleurral et
eun@er A | ewn@peT B

CLPEDLI GILITHETEEIT
(A.&)
SuibSmid
BuwirkiGIb 8 5 600
(Cromibd / 2160)

66O EETTTESED
(o6vfls 2_emipli] 3 4 500
Gid)

ou@L Deomudensd FLL BhHdH He00IHemnD
Criflws SLL LI ed SiemioLidled er(p818.

3. @ HME6TIONETEl  FNSNTEUOIOTE0T
OHMID Srevflwrkid [HlemeoLiLichg Sl semer
2_nHusd QWSS OFY[GY:)
(G&H6mEUITEDT 2_LISIT600TTRISH 6T SHEMEOTHEHID
e euarflull 6dl (B 1H & eUMMmISLILL (b
QETNIeNETTHHED  LPMID  CandlssHe0
LGB Bineuarsdled OFHILIILIbLEDE
6EUE1EUT(H ST 600TLOME0T LOHMILD
Fneoflrdl  QeTlemetisged  LoHMID
Gendssaussner Growb (wemnGw 0.8
toevof] LHmID 1.20 wevoflwnGio. SHEUTS)
QM anrssng 720 wevofl Grod
2 Musd HHoeoins HemLSHMmE. 6umm
elhuementll GBS EHLILSMHSTET
Fhemd  I[Hlebeumid &G ITIT 600TLO T 60T
HemedliLbdHeHd 600 SiedGHEMMBEYLD
sneofluhidl  HlemeoliLpsHeHe 400
SiDGSEMMEHEYLD EUEDTIMISHSLILIL (HTEE].
SMSMIevor LOHMID  Smevflwirkidnemeor
Beorub 0@ QMGG 100, 150
6Te0T SIS &L LI (hemengl. Gmifluied
SEOUIHEIL6D (LPeMMUIEMEDT 61119 6LETLOSHBELLD.

4. Spssevor  Criflwed  HLLOL6d
& 60018 @ HEMET GUEDTLLLD CLPEDLD ST dhdb.

(i) 30x,+20x,=300 5x+10x,=<110
OOID X, X, > 0 eredtm SHLbL
LUTbeEHhSS Qeoimis Z = 6x, +
8x,—60T QIO LoFILIEnLIS &T600TS.

‘ ‘ 10_11th_BM-STAT_Ch-10-TM.indd 263

wvwv.tnsch@olbooks.in

(i) 960x, + 640x, < 15360;
x,+tx, =20 wHmW x,x,=0
6T60T &L (bLILM(b&HEHEES E6ToThIS
Z=22x+18x, -6eT QUL
&HlemUd HT600TS.

(iii) 5x,+ x,>210; x,+ x,>6;
x, + 4x, 212 x, x,20 eredrm
SLGLUUTbLSEH& S & 6001 Rl &
Z = 3x, 1+ 2x, —6t01 1568 m) oHllI6mLIS
HIT600TS.

(iv) 3x,tx,=<9; x +2x, =8 wOHMID
x,%, =20 eredin &SLGUUM(bEEHS
Hevorraid  Z = 40x, +50x, - eor
QIO LoFILIemLS SHITEO0TS.

(V) 3x +3x,<36; 5x, +2x, < 50;
2x,+6x, =60 OO x,x,=0
6T6e0TM &L (bLILIM (b & (6Th & & 600T il &
Z = 20x, + 30x, —e0r GILIIBHLD
&lemL HIT600TS.

(vi) 36x,+6x,>108, 3x + 12x, = 36,
20x, + 10x, = 100 oHmub X,,x, = 0
6T6e0TM &L (bLILIM (b & (6TH & & 600T il &
Z = 20x,  40x,—60r L6&SAM) LodiemLs
SHITCO0TE.

10.2 euemEOWEMIOLIL LIGLILIMLLIEY
(Network Analysis)

CUMEG6UT 58| HEMLOLILITEDT STEDEDSHET,
Sruied uremsEeT, G  Eem6ToTLIL &6
wHNID Srsds mrerh&esr GUTETmeUnHemD
eraflll  eueMOULBIGEMTHS  HMeoorLBH
6UEMEOLIEMLOLIL|SHET 6T60TLILICHLD.

6 HILL LD eT60TLIS) LI6D B6)6m 608 6m6NS
Q&MetuTLSMG. GSMILNILL oo Ceuemendmemarn
Geum Hleo Geuemenssr (Plahg LedteorGm
OFMLma wWigun. Hfeo  GeuemeddeaT LLHM
CeouemendHemens  FMOMOQID  E([HEHESEOMLD.
gl womib HLL  Hlewmeysd Smeowd
esmLumenT Led CeuemenserfledT eurflemasemern
BiesorLiLsm & o _56|Lb HILUGW
621 61 60 LLI 6m LD LIL| SLL1Led SHSD.
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8maiswner siqliuemL s SILLLOL6d HMID
SLOGUUGSHEID HILURSET  SpSlwene
lemeEWenLemL  LWeTUbSS  Hievor
&HeooflHHULULL SILLauemetoTenll [Hlemmey
QFLIWLI LIW6OTU(bS&IHI60TDE0T.  SI6MEULLIT6L6DT:
S Gk wHMID Sevorsmesofliy HILUD
(Program Evaluation and Review
Technique -PERT) wmmio Sieys&snhs
unemd (wemm (Critical Path Method -CPM)
SSWL. emilniLer Gmevorl  [HlimeeoT S eor
J.E. eaedl (JE Kelly) eredrueugptp epumedti
Binieuenrsdleor M.R. eundai (M.R. Walker)
eTeoTLIEUIHLD G&IHE STEmueT S emeoserfler
ugmwofliiemu eurflem &1L (b & &l 61 &l 60
2 _seyeusnansd 1957 — 6 STeysHE&ehs Lnemg
2 &8 (wenmenw (CPM) Guobuhsd et &eir.
@b HECNGSHD, CLUNHEUTS 6FUIDSHEDET
BLSSHUSHSTEOT SHMED SILL UMD  LO&HE
sflwnaeg Shwnelléds (Wiahs HLhisefled
LWIe0TL(bSSLILGED &)

euemeDILIemLOLILIIENT 6D (Lp&HEIL 6UEmTIIEDDEHET
(Some important definitions in network)

eFweb (Activity):

Gmoo wHMId Wwhdl Siebeog Geum)
6UEMSHLITEOT 6UET SHSMT Tl &6emel 2_LIGUITHSH@SLD
6hS HeoflHS CFUIOLIMTL(bSESLD CIFIIED 6T60TM)
euwry. 8z pmou Blspey, SmiF Hlepey
W @uevory HEHSHEHSHS SemLuiled
BmeHng. UTHEUTHE QSIS GNlSHS
3iLEGH 2 LGWNSLILGSSLILGHMG. iH60T
FHEWEOLILIGH S L GHleor (Weor@eoTHm
FHemFemwid GSMHESLD.

flaspey (Event):

Qsweseafledr SpOLUD SO G
fleopemeud GUILLG HHP6Y  eTeuTLiL(biD.
Bl&p6) 6T60TLIS HMOHMSSH SMIHGD Qb
Yeiterfl. GoaID Fl&SLPEUTEOTE] 61T ShSTT HeMS
HOUHHD ThHHS QSHMeTeUS LM 6.
OBML&S LOHNID SmiF EFWeL&6T SyIIbL
(Beme) 6 HMID Bmid (euned) Hlsipey
6T60T SHEWLILITEITLD ST60oTLILIGbED L. CILIMEHI6UTS
151&1D6)| 6(IH 6T600T QUL L SHSIT6D SIS SLILIbEM &l.
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®

by Hepelst (J-as  Bepe)
eTevotevoTenT s @mid Hapey (1-eug Hapey)
erevoremevoraliL. ewfluig) (J>1)

whemsw 61Fwed (Predecessor Activity):

SUUNLL FWES6T HIEUHhIGEUSDE
(PETL  HEMLOLMIEETD  (LP(REWLOWIEDLHS
C1FWIELSHET (LPIHEMSILI E1FILIED 6TE0TLILI(HLD. G1FILIED
B o emLw (whemsw 6swed A, @sement
ereflw (pemmuied A<B (sigmeug 6swed A
(P(QEMIDWIEDLHSTED HTE0T 61&1LI6L B gpymibiilés
(Wwigu|ib ) ereot GMILILABHEeumMb

Hibemgw aFwed (Successor Activity):

QTN s SiBHG CopulL
GIFWIEVSBET  (LP(LREMLOWIEDL LMD  S([BHSTed
Si(bHS C1FWIEMED FHIOUMIS (PIGUITE. H6U6UTM)
9 _LeTQWn&Sd OSHML(HL 61FWened, LlbhemdlL
QFWe6d eTedTBUIMLD.

euemeowemioLi (Network):

euemeWenLLY  GTTUSs SHTEHS
sigliuenLuiled  QUMIGUGSSILLL  HILLD
uprlw  uebGeum QFWeELS6l0T  EUEMTLIL
SHWiob G

uremd (Path):

EUEMEWIEMOLILILI  LMemd  6TedTUS)
eFwevsefleor  euflems, pmou  Hlepexled
esnLie @midl HlesLeY euemT 1FE6USTSLD.

10.2.1 euemeoLILSl60T60T6mED 616MTSH6D
(Construction of network)

66 6OLILI60T60TEM 60 EUEMTEUSNBHTET 6l SH6iT
(Rules for constructing network)

611 60 6D L1191 60T 60T 600 60 UemIeUSHM S
oUTgIUNTSS SlpsHeetoi elldlaeemen LNeTUHMD
Beue6toT(hlD.

(i) @ealeeunm 6eswabd CT -
bUSSOIWmTed WLLGEL GMSSLILL
Geuevor(bld. SiFMeUG 6THS EIevurh
BlepeysEno 6T QI SibLSESDIWTED
L bGCL QemevorsaLiLL Geue6sor(blD.
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(i) eh® Buevord 6FWELSEHSHGSD 6ET
wrglflwneor  gymou LOHMID  SmyH
5180618 6M6I HEWLLIMETLILI(bSS (LPIGUITE).

(iil) ML ®w
SieMLWMETLILGbS &IEUSHET GILTIBL(b
H&B06HET 6 ([H 6L &S 60T WL WL 60T
TS L bSFL LI (hETTENT60T. 615 61FWIedleD
@nd Hapeunears SHeme Hopemeu
L Adwsns QmeEs Geueor(blb.

6 & Wi 65l 6o 60T

(iv) owbysEGEMseT QeiTemD QTN Cl6UI1EH
OSBGOS LTS

(v) swbysenssr Grans wlbBw Qs
Beuetor(blD. Siem6Y EUDETHE S(HSHHS
G LG,

(vi) spmbu Hapey wHnid SniH Hapey
ST eremenTL 66UEIEUNM(H [Fl&HLPE)SHELD
SEODHSHE QT (PHENSW OFUIED LDDMID
QBMLIT 61Fwed S[HsHa Beuetur(hld.

fapeysers® ereoor @Led (Numbering
the Events)

BT &HS ST HerfledT Ll 6260 6DUIEmLOLIL]
auemIhg 16T, eeuaeunp Hlapaln&d Qb
6T600T6m600T HIILOBHS (BeuetoT(hlD. SiHS 6T600T
QML euemeoLiileoTeoredledr  QOFHMLT&FHemIL
WrdHuediliusns SmHEs Geuetor(blb.

Blaspey eretor SLeNed SlpdasevorL
alflasemer NedTuHMD BG6u6Dor(HID.

(i) Blapeyser geOTATNISGL 6055
6T60UTSHET QULPTAISLILIL. (BEU6TOT(HLD.

(ii) BaLpeyeretor QL6 BL &IL&HESS S0 HHE
euedg Lmwns euflens SigliLienLuied
SIMSHBLILIL6D B6U6DoT(bLD.

(iii) esmL&s Hapeind 0 siedeng 1 ereTm)
er6vor &L Beuetor(hlD.

(iv) =ub9edT eumebLIGHUN6d 2_6iT6IT 6T65OTEm600T
il suD19l60T HemeoLILiGHuled 2_eiTerr eT6v0T
erliGumgIDd euflwigne Smés Gevuesor(bid.

(v) esnLi H&lpey  eretoreoollL a)é &
LB gGpemb OFHTLFLemL W

wvwv.tnsch@olbooks.in

asweme Geilusm® aaeuTsHL
GundHlw BemL 666l rHéae Geuevorhld.

euemeollemLoLIfledr LevGeum) Hl&Lp6Y & EmeHE
erevuTenfl(bld  CGp&etor  euUfl(PemME6T
SoLIDEBIT6060T6 6l 6TEOTLILICHLD.

ThSHHSHSHML (b 10.9

Yereu@b eNUThRSEHHS SIHH
6UEMEOLIEMLOLIL| 6UEMT .

aFwevas6T Commib D oy &l @revorbid
A emeull UettaamLIdng. 6swed E oyeorg
C-gl YeresnLidng. eswed F syeorg
aswed D-gl NerosnLidlng. eswed E
wpmid aFwed F gyeorg B ulleor wbemsi
QI FWIEDSHEMTGLD.

Siey:

Q&BM(bSSLILL(b6T6T 66T i & 6TH & ST 60T
6U6MEOLIEMLOLIL]. ®

UL 10.5

ThSHHSSML (b 10.10

eoteuqplD efleumThlHemend 6\&HM600T(h
6(H EUENEILIEMLOLIEML 2_(HEUTEHE .

- - A B CDCD E F

Siey:

© LT  (PHMSW 2 _MeEYSHemaL
UWeTUGbLSS asnbesUIULL efldlseafleor Lig
UM WIEMDLIL|HEmET 2 (HeUTSHE&Beumb.
Gaemeuwiment  euemedwemolifemeor  SBL

QBM(b&HSBLILIL(h6TeT LILSH&6D SHT6v0Te0MLD.
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/@\ /EV@\GA
®\BA@/DV®\FA®/QY@
uLLD 10.6

QUUssTer 6&we (Dummy activity):

Q@ 615w ereuels eueTmisHememGuwim
3160605 GBI H6mS B 2L Q& M600TLY. (HEBSHITLOED,
esmPled mILLE snililemenr LLGGWL elleTdHss
S lq WSS SHEMIDHSHTED HFEIFUIED 6LIL|&ETET
61&WeD eTeuTLILI(bLD. @G ement Leafle Gambaer
(dotted lines) eweold Gml&b&e0MLD.

ThSHHSHSTL (b 10.11

&Gl asMbesUULbETET QU
FLLHHeT  QFWOUTDHLSEHLD  LDMHMID
Siemeusafledr (eTeuflemedd OSHMLITLSEBLD
ECY Q&MbEsUULbeTaTET. &8N 6r
6UEMEDLIEMLOLIEML 6UEDT .

ABCDEPGHI]K

- - - A B B C D F HIEG

(pedTenilemen EBMLITLSEWEMULD LDHMILD
61 61 6D WLl 60 LD UL 9 _(H6UMEH & 6USHM &I 60T
afdlemwil vweTubS H, G&emeuwlmeor

auemeoLifleiTeored euemTULLD &G 2 _6iem
ULSH6d &metorilssLILbEME.

UL 10.7
ThSHHSSML (b 10.12

ShseoiL gGhHlewewsEbdE amnu
6UEMEOWIEMLOLIL| 6UEDITLIL HEWE 66T 5.

A<D,E; B, D<F; C<G wpmio B<H.
giey:

(PeiTEvfl6eMmEDS CIBTLITLISEMETILD LOMHMILD
61 6 60 WLl 60 L UL 9 _(HeUMH & 6uU M & Meor
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afdlemwil vweTUubs HSH, G&emeuwlmeor
auemeoLifeiTeored euemmULD HB o eitem
UL SSl6b smevoril&sLILbEDE.

UL 10.8

10.2.2 $i6yé@&&hsL LTend LGLLMTLIEY
(Critical path analysis )

QEIAEIT[H OFWISHSD SihH 6FW6d
Aolurs (W euemLeuSNESTS 6156068 LILI(bLD
sMeodHemd LHITH aFw  Geusdorhld.
w&LISb&eT GBI, BHTL&6T LHMID EUMTThISET
VDG aHTeUFH eusHwner oG
Gromi&efled QBMbSHSLILULIGHSSD. S
WL GO eungeuns  euemedIIemLOLIL6D
sibL@mlufleor GoGep 6r(LpHe0LD.

HEeY&HET  OHMID  CIFWIEDLIT(HSET
Sy Seumm&imeor uevGeum) GrIrhi&eT
seoniHH B CHMéEssHDHeETHS &1Ds 60T
UMTHemSHHeWET [He0T@ L _&bHS UTeDH
H6001H S (hFHE016D LILLIGOTLI(H&HSHE0ILD.
E. = Bl&106) i —60T (60T L Lq SHTLOLNE & . 1q LI

@b

L]. = &6y j —601 FI5LSHW OSTL&S GHILD
tij = 6&wWwed (1,j) —60T BMed Siemey

Gmob  wHSpsemerd @GNS
SpssetoiL  auflsefled  HeToTHEbHSEmET
GLoMHESTEITEIT (LPLGU|LD:
a) (PeoTBeTn&HE H&BBLD H600TSHS(Hh&H6IT

b) NeoT@eutéHd MEBHLD &H600THSHSET

(WeTGeTné sl MBIHLD &6T0THEHESET:
(Forward pass calculations )

S L sSledT SpmibLl GBI LLFFUID 6T60TS
Q&MevoT(h HMD OFTLES  [Hlepe) 1-edmhal
STOU&HS Geuettr(hlD. 6UEMEDIIEDLOLIEWL
Bapeseafleo 2 6o  erevor&efledr  emy
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auflensuiled GeleeUT(H Hlopauns EF6TM)
Bmnis Hlspaliled (11968 Beustor(hld. QeNEI6UT(H
1515 1p6NIaVILD, 6EUEEUM(TH G ULIVISHSBITET (LPIHEDSILI
asML&ES GhIb E, erediugenerd &msHSHed
O&BMe0oT(h HeouTSHEIL. B6U6voT(hLD. E. 6T60TLIS)|
Hl&Lp6Y I —60T (PHemSI! HlSLD6Y.

@iyenn ECY GUIILLUL beTeTg):

ug 1: E = 05 i =1 (gpmbu HlsLpey)

U 2:i eredtm Hlapelledlpha SpmbLI&EGLD
QREIEAINH QFLAISGSD (PHensW
asnLéds Crrsdems (EST) Heor
EU(BLOMM)| HEWLOSHEHELD.

ES, = E; (i e Bapelenhs
OBMLBIGL (i,j) eTenIb Siemerds)
QFWELSHEHHELD).

ug 3:i eteotn  Hlapelledlpiha SpIbLI&EGLD
QEICEUTIH EFWIAIHGSIONEIT (LPIHEmSLL
wey GCmrdems (EFT) @eoorsdll
(WhemsWw FMLEHS BhIHemd 61FWIe)
T(bSHEHIOBMETEHD HTOSHFHIL T &nl L
B6u6DoT(bLD.
DY EFI.J.: ES,'J- + tij =E, + tl.j

Ll 4: Sibss Hs06) -5 (j > i) hawo Cung)
j BLE8 WHewsW QSTLEHS CHIsHens
LledTeu(BLOMM)| &H6T0T&EIL BEU6TTT(HLD.

E]. = QLIBL, {EFZ.J.} = e {E, +tij}

B6l6UTm)| 2L 60Tl (LHEDSILI OIFWIEOLIT(hE6I
SIMTHIMNGLD SHE0TESILGDMLD.

Ul 5: j=n (Bmig bleLpe) erevfled, SILSSmssmeot
WPHEDSIL (P96 CHISHEmS

EJ. = E(HLD {EFI.J.} = eu@w{E,
6T60T &H600TEHEIL6DMLD.

1 +tij}

eTGeutnéd H&BHLD &60oTEHS(HHET:
(Backward pass calculations)

euemeDIIemOLIEnL 1 eTedTm  Smid
flapefled QHTLMmIE 66w 6w emLo LI eor
31 6D 60T 5 & 151 & Lp 6] & 61fl 60T eulwins
fapeysefled 2 een  erevorserfledt g
auflensuied QFeoTm Spobu Hepey 1-6d
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(P& C861I6'5'OT(bLb.Lj eTeoTLIS [F&Lp6) j—60T
sbusSw  Haey 6TeT  6T(bSHGIHE\HTE00T(H
6EUEEUM(H [HBHLD6YSHGLD SibSHS O\FUIGIEHSTET
sUSSHW (wigeynib GrId wHMID FSLSSW
QSMLMIGL Coro pHweunenn SHevorssl
Be6u6toT(bID.

Bbyenn &MméaLns EGY ABMboHHL

UL (beTemg:

ug 1:j=n-6& L = E 2&W

ulg 2:j eteorp [Hlapelled (WigeuemL WD

QEIOEUT[H OFWaNSESL  FSUSSW
wiqey Grrsems (LFT) LFI.]. = Lj 6T6oT
SIEWLDEHSHEDITLD.

ug 3:  j eteotm  [Hlepedled  (plgeuemL|D
QEIOEUTTH EFLINGGSLONET FOLSHIL
ybu Grrsems (LST) sevorsbal
QFWE (WPIIW G SHTOHMS
slusHw wuey GCrrsHmHsl
&155 Geuetor(hlD.
ereor@eu LS; = LF;—t, =L, —t;

Llg 4: SibsS H&LeY i-6& (i < j) 1NeoT GBéd
BaGLEUTE -@Lés  FSusHwW
gy Grrsems (LST) et eumiommy
H6001H L B6U6TOT(HLD.

L = eﬂrgwj {LSZ.J.} = eﬂgjwj{Lj - tl.].}

g 5:j =1 ( @ymbu HsLpey), erevfled
L, = &imo {LSI,].} = Amio{L, - ti].}

Sieyse 2 &hs urens (Critical path)

61 60 6D LI 60> LD L1L| auem UL & Hl6d
QFWIHmET QemettiHGID HEOoTL  LIMens
Sieys® o2 &hd LTMmSHMWE GHSSHDG.
SiBTeU)| 1018 [B600TL. HTEDLD 6T(hSH&I&E1&HMET(EBLD
ureng Si6YdH& 2 &hd LTeNG ESLD.

866G 2_&hHs LTensuled SlemLodledrm
(1,j), eT60TD QFWIED S(PS&6TOTL. [FILIHS 60607 & 6W6IT
FleuT & FGHe0 Geustor(blb.

(i) E;=L; wpmid E, =1L,
(i) E;—E=L—L=t
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ThHHSSML (b 10.13

EBY QBMbSBLILL(beTem 6rebedT HILL
OFWLIGSLD (PhHemsWw 6T sHs Ghrd (EST),
whemsw wigey Gmmb (EFT), sSusdlw
eamL&s Giab (LST) whmib sSusdHw (piqey
Gmow (LFT) eydlweunenméd sevorédlbs:

1-2 1-3 2-4 2-5 3-4 4-5

SHTEOLD
(BAL@ef) 8 4 10 2 5 3

Siey:

G Qelaeunm  OFWeISHST e
euemeolemLILled (phemHw! SpToL  GHID
OO FBUSHW (WPey GCHID E&MbEHSL
UL (66T &l.

UL 10.9
E =0 L, =21

E2 :E1+t12:0+8:8
E3 :E1+tl3:0+4:4

L, =Lt =21-3=18

L, =L,-t,=18-5=13

E, =E +t, s00g Etty, L, =L~ odmz L1,
=8+10=18 =18-10=8

(E2+l‘24 seeg E,+1;, (L5 ~t,. oeeg L,~ t,

QILICBLOLONS 2 _6TeTens
eT(b& & Beu6DIT(hLD)

E, = (E,+t, or E+1,;)

4
fAmIoLons 2_eTenens
eT(b&b& BeuesuT(hlD)

2725 4" %45 L1: Lz _tlz or L3' t13
=18+3=21 =8-8=0
(E2 + 1, ssveg E+1,. (Lz_tlz seeg L, — 1,
QUIIBLOLONS 2_6TeTens
eT(b&H& Beu6TIT(HLD)

(Amolons 2_dTeTens
eT(b&H& Beu6sIT(hLD)

@ii® STeys® 2_&hg uneng 1-2-4-5
8 Ganpaenmed GH&ESLILGEDG.

‘ ‘ 10_11th_BM-STAT_Ch-10-TM.indd 268

wvwv.tnsch%olbooks.in

®

Qe SHITEOLD EST EFT=EST+ | LST=LFT- LET
1-2 8 0 8 0 8

1-3 4 0 4 9 13
2-4 10 8 18 8 18
2-5 2 8 10 19 21
3-4 5 4 9 13 18
4-5 3 18 21 18 21

SiL L euemeoor 10.5

Bhss FlLsems Hewmey €&ILID
BevorL &meold 21 mILser.

Sreys® o shs umtems 1-2-4-5
OO HLLD Flewmey e&LWD STeon 21
THITL_&6T.

ThSHHEHSTL(H 10.14

EBL& QBM(bSHSLILL(b6TET eTededT HIL L
O F WSSO (PhemsW aFTL&ES &meod (EST),
whemaw wey smeow (EFT), slusdHw
s és smeob (LST) womibd &SussHuw
wiqey &neowd (LFT) snetors. STeyse 2 _shs
LUTemSHeMWIL|D, SILLID (PIGgEUEmL  ShGSLD
BHNEHEMSHU|LD HIT600TH.

1-2 1-3 1-5 2-3 2-4 3-4 3-5 3-6 4-6 5-6
SHITEOLD
(Qunriseafie) 8§ 7 12 4 10 3 5 10 7 4

Sirey:

qnilles|
([t

uLLw 10.10
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0 8 0 8

1-3 7 0 7 8 15
1-5 12 0 12 9 21
2-3 4 8 12 11 15
2-4 10 8 18 8 18
3-4 3 12 15 15 18
3-5 5 12 17 16 21
3-6 10 12 22 15 25
4-6 7 18 25 18 25
5-6 4 17 21 21 25

SiL L euemeoor 10.6

Sieysd® o &by utemg 1-2-4-6 LHMID
HLLID [Hlemme)y OFWLLD &MedD 25 euMIrhl e

(@ uuind: 10.2

1. SDéHeTuIL OFWEDHMETSH ESHT6T0TL
FHLLSH 60T 6UmEUIEMOLIEHL 6UHT 5.
esweser A, D, E @Gr Grusdle
moilsslue; B, C>A; G, F>D, C;
H>E, F.
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Mazirnum Profit s Rs.1834.50 when he stores 77 Tables and 33 chais

"Linear Programming Problem’ erébTLemSS Caliey 615G, HEOUISHGSHEMENE QFILIUSNES
© _6em LIQSHemeT Ml euelUDID 2 _6T6m  [H(QEUENED HETSHHEUD. CHTbSIHHHSID
HEONHGHEMETEF 65LE SLLUDD 2 6Tem EUEmTLLHH6D SHTE0THELD.

Inequality video'
TeTUEmSHE 61FM(b&E), Hmeevormafluiled eflifleunssd Hmetors.

/Q NItk Business Mats Vet 36 Y ey - o x
-« A e ———— anléa oM
= GeoGebra <

o ncoal 11th Business Maths Volume 2

P

Crveera

PROLASLITY.BPES THEOREW

Besrerson Lires

Lirasat Programesivg Proties

Licear Programemin..

ﬂ O Type bere 10 seach

o] [ ; LPP Graph

E
5 S 3
< S a i
a i . .
Let x be No. of tables and y be No. of chairs
A
0

Objective Function: to Maximise the Profit z= 50x+15y
=]

Linear Constraints:
x+y < 60 (Atmost 60 pieces)
40
20
o 0 20 40 20 100

QFWEOUIMLIgM&MeT 2_T6d) :

https://ggbm.at/q4tsyvys (or) scan the QR Code
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1. s1evofl &6 LOHMID 1600l &E&Hmemeus 6T

uuimd 1.1
1.G) My=—1 Mp=0 My =20 My,=5
Ap="1 Ap=0 A;;=—20 A,=5
(i) My=—12 Mp=2 M;3=23 My =—16 M, =—4 M,y =14
My =—4 M;,=—6 Msy=11
Ay =12 Ap,=—2 A;3=23 Ay =16 Ay,=—4 A,=—14

A31 :_4 A32:6 A33: 11
1 1

2. 20 3. > 4. =30 5. 7,2 6.0
® ®
uuimd 1.2

7 3 =3
1 £ 2—1103'L31 o L
=1 2 . .(1) 51— 1 (ii) 0] 3
-1 0 1
10 —10 2 —22 —46 —7
ooy 1 . 1
(iii) 7o 0 5 —4 (iv) 15—1—13 14 —11
0 0 2 5 =17 —19
0 3 3
1 _ _7 _ _
70913 2 7 10. A=7¢ 11. p=2,q=—3
3 -1 —1
uuim& 1.3
I. x=1,y=1 2(i)) x=3,y=—2,z=1

(ii) x=—1,y=2,z=3 (iii) x=1,y=—1,z=2 3.17.95, 43.08, 103.85

4. 3000, 1000, 2000 5.13,2,5 6. 700, 600, 300
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uuimd 1.4
1. sngdlwiomenrg 2. sMHSWIOTEOTHE0D 3. FTHSHWIONETS)
4. A=27.82 Leomer B =9891 Leotmer 5. 181.62, 84.32
6. 34.16,17.31, 7. 42 wmmb 78
uuimd 1.5
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13
@) [ @ ][® b)) (] ]|©]@]|E]]E, b/|I@
14 | 15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
© (@ | ()] @ @]d]DdB ]@/|Dd)/]I@
B30T H60018H & H6IT
2 0 —1
1. x=3.x=—1 2.0 6.15 1 0
0 1 3
(3 1 o _ _ _
7. 5|—5 1 8. x=1L,y=2,z=3 9. x=120,y=30,z=50
10. %1200 Gamgaer, T1600 Camiq seit
®
2. @wmn&evflzid
uuwimd 2.1
13 10 3 1
Lo =2 " x-1 2o =2t
3 111 A 11
T 9(x—1) 9(x+2) 3(x+2) " 2(x—1) 2(x+1)
—4 4 1 2 3 9
. + — _ _
> 9(x+2) To(x—1) 3(x— 1) 6 X_2+(x—2)2 (x—2)
-7, 1 _ . 9 1 4(x—2)
7o +x2+2(x+2) 8. 5(x+2)  5(x*+1)
3 3 1 1—x 1
— - -
P Te(x—1) 16(xt3)  ax+3)’ O 52+4)  SETD)
uuimd 2.2
1. 64 2. 10 3.3 4.336 5. 85
uuimd 2.3
13!
1. 6 2. 14400 3. 1680 4, 1312021
!
5. (a) 77 (b) 7! 6. CHAT erettm euni semasulledr &b = 9.
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uwimd 2.4
1. n=8, r=4 2. 8C,+8C,=9C, =126 3. 210 presoraer
4. 20 5. 25200 6. 671 7. 23X 91X 9!
8. 11 9.(1) 1365 (ii) 1001 (iii) 364
10.(1) 186 (i) 186
uuimd 2.6
1.(i) 16a*—96a’b+ 216a*b* — 216ab® + 81b*
. 7x% | 21x° | 35x* 35x 21x 7x , 1
(i) 7+ + + + + X2
) y T T T s e Ty
(iii) 6+6x3+15+2(3)+156+ 69+ 1
2.(1) 10, 40,60,401 (11)995009990004999 3. 11440 x° y*
, 11C 8C (81) —10C.(6)
4.(i) 11Csx, x5 (ii) 16 (iii) #
6
5.(i) 9C6% (i) —32(15C) (iii) 7920.
@
uuimd 2.7
1 /23| 4|5 6|7 |89 10|11]12]13
(d [ [ D] @] @]®]|DdB]|]M®B/]@]I(WMD)
14 |15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
@ || @ @|@]@©]|@/ ®/|]@]|wMb, @
BT 560015 & HET
3 2 3 2
L X1 %+3 2 Xx=1 x=2
1 5 3 3 2x—1
3 X2 %=3 T (x-3)p L x—2t e+
N7 7
5. (i) 5 (ii) o (iii) 12
6.(a) 720 (b) 7776 (c) 120 (d) 6
7. 74 ways 8. 85 ways 9. 210 10. 544
NeOL BT

‘ ‘ 11_11th_BM-STAT_Answers_TM.indd 279

13-12-2022 11:59:24 ‘ ‘



1 | IEEEE ek olbooke in I T
3. UG emM 6ulg ellwied
uuimd 3.1
l. xX*-2x—6y+10=0 2. x*+ty*—6x+4y—3=0
3. 3x2+3)P—4x—14y+15=0 4. (% 0) 5. 2x—3y+21=0
uuimd 3.2
1. 45° 2. 4 s10G&er 4. a=5

5. y=1500x + 100000 , 95 esnemesm_dauligsefler eflemed T 2,42,500
uuwind 3.3
l. a=6,c=6 2.2x—y+2=0womio 6x—2y+1=0

3. 2x+3y—1=0 wpmb 2x+3y—2=0 4. §=tan"1(7)

uuimd 3.4
1.(i)) x>+y*—6x—10y+9=0 (i) x2+y*—4=0
® 2.(i) C(0,0), r=4 (i) C(11,2), r=10 ®
i) ¢(F53) r=2 i) c(3.3) r=%
3. x*+y* +6x +4y —51=0 4. x*+y* —4x —6y +11= 0
5. x*+y*—5x—2y+1=0 6. x*+y?—x—y=0
7. x*+y?—16x+4y—32=0 8. x> +y?—2x—12y+27 =0
9. x2+y*=9
uuimé 3.5
l.x+2=0

2. R el Lsdlenier siemow|d, P eul L sHn@& aeueflGuw siemwwd Q eulL ggleor GLoed SiemLow|id.

3. V20 sie0@sen 4. p==20.

uuima 3.6
1. 9x2+ 162+ 24xy + 34x + 112y + 121 = 0

2. k=1, egeucusmenddHeor Hembd = 1, @ellwib F(% , O)
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www.tnschoolbooks.in | -
3.
DNG& (6w 60T &elwib BuisGeaiemTuiledT 61F6)U6ESHEDLD
FLO60TLIM(h
4,
&H600TH G NG5 WwemeoT  GeNlwib @U.IB’:@G.)JGDD' e 61 &F6)6UHE0LD
FLOEOTLIM(h
N (O EX0 x=-5 20 seesd
(b) _ _ .
x2 — 8y x=0 V(O) 0) F(O’ 2) )’ =-2 8 SAOGHeIT
eoley 70 VOO RO y=4 16 S0@ 6

5. (x—15)2=5(y — 55). weweotuled euarfluSe HMID s 6Fevey 15 HBe0r LHmD X 55.

6. X =5 onshiser

uuimd 3.7

123|456 |7 ]8]|9|10]|11|12]13
(b) | (&) | (&) | () | (B) | (c) | (@) (c) | (a)]|(b)](c)]|(a)](d)
14 | 15| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
(@) | (@) | (d) | (@) | (c) | (b) | (b)]| (@) | (d)| (D) (b)]|(b)

BT H60015H & &6l
. 3x+y-8=0  2.y=6x+3000 4. p=1,p=2 6. a=9b=38
7. (-1, -2) Ganlyer B&, (1,0) Gamlger Gueoymd (-3, —4) Gamligeir Spymid
8. (-2,-7) 9. y=—3x
10. o5& :y =2, weweor: (1,2), @efwib : (2, 2),

Buis@euemgulledr swedTun : x = 0 LHMID OF6UEUBSHS 60T [BEND : 4 DG SH6T
4. Hifl GamevorLd &

uuind 4.1

1.4) § (i) 2% (iii) 4% (1v) =167
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2.()) 22°30/

(ii) 324°
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(iii) —171°48'  (iv) 110°

3.(1) waed smeugd (ii) epermmbd sreouGd (iii) @medorLmb smeuEGd).

-3

-3

4.() =5 (i) —% (iii) \;; (iv) 1
v) V2 10. 57
L 4.2
Ly 2v2 (i) __(v@5+-1) iy Y31
Al \/5 1 11 2\/5 111 \/5 1
2.(i) sin92° (ii) @ (iii) cos80° (iv) @
3.3) 22 (i) (ifi) 35
6. %, a + B s sneuGHuiled Siemiowjid 7. £/2—1
9.(i) f%f (ii —wg%g%— 10.-—{%%; —Jffi 14. V2 -1
uuimé 4.3
@ 1.(1) %(cos% — cos%) (ii) 5(— sin2A + ?) ®
ﬁﬁ)‘%<ﬂn4A-ﬁn%?) UV)—%($n109—$n49)
2.(1) 2sin%cos% (ii) 2cos3A cosA
(iii) 2sin26 cos46 (iv) —2sin¥ sing
uind 4.4
1.3G) 4= (i) 4~ (iii) % (iv) 37
4., x= % 5. x= %
6.() 5 (ii) 'Q%Rf 7.2 10. 5+5
LuHA 4.5
1|2 (345|617 ]|8]9/|10]|11]12]13
b)) | @ || B | B [D]|@ @ @] @) ©](@, WD)
141516 |17 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
(| )@@ M| ©] ]| ©]C@/]bI]@
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BT 5600185 & HET

- +
4. /%0 oD /% 6.(i) W (i) 2-/3

V15 +2,/2 56 T
7. 12 9. 33 10. 4T
5. 6U6MS [H|600T&H600fIHLD
uuimnal 5.1
1.(1) enenmé smiy (i) SrlenLé& smiy
(iii) emHemM& FMILLD Si6d6d LHMID BT eMLE FNTLLD Si6D6D (iv) @rlemL& amiy

(V) ebhemmé emiLb Si6ded HMID SILemLé SMILLD H6D6D

1—x 3x+1
6.(1) e (i) 0 (iii) 3e (iv) 0
7.(1) (ii)
Y40, 16)

(-1, 15) (1, 15)

® (-2,12) (2, 12)

(-3,7) (3,7)

(iii) (iv) y

NeOL BT
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(v) (vi)
'x:/
Luihd 5.2
L 4 (i) 0 (i) + (iv) 1
v) [2a (vi) 9
2 a==+1 5. n=7 4. B 5. f(=2)=0
uuimd 5.3

1.(a) x=2 -6 O&ILIFAWMHMD SMTUMGSLD. (b) x = 3 —6b QBHTLFFSWIM6OT FTTUMGSLD.

(O] uuimd 5.4 (O]
(i) 2x (ii) —e (i) —FT
uuimd 5.5
. v —20 6 5 ... 1 1 X
1.(1) 12x3 —6x2+1 (ii) i +F_? (iii) 2\/;_33@4_6
2
(iv) — 3 :Zx (v) x?e*(x+3) (vi) 3x>—4x—1
(vii) 4x3 — 3 cosx — sinx (viii) 1 —é
. xe* .. 2(1—x2) e~
2.(i) (1 _|_x)2 (ii) (xz_x+ 1)2 (iii) (1 ‘+‘€x)2

3.(1) xcosx+sinx (ii) e*(sinx+ cosx)

(iii) ex<1 +%+x+logx> (iv) cos2x (v) e*x*(x+3)
4.(1) sin2x (i) —sin2x (iif) _T3cosx sin2x (iv) ﬁ
(v) n(ax®+bx+c)' ' (2ax+D) (vi) 2x(cos(x?))  (vii) 0+ ngj;m
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| wvwv.tnsch%olbooks.ln |
uuimd 5.6
LY L YT 2 L (P tay) 4(1—4x +3y
1.(1) — (ii) 2y —x (iii) _(;2_'_2:) 3. §<m>
ulind 5.7
1.(i) xSinx[Si%-i- cosxlogx] (ii) (sinx)*[xcotx + log(sinx)]
(iii) (sinx)™™*[1 + sec?xlog(sinx)]
1 (x—1)(x—2) 1 1 1 2x+1
() 3 (x—3)(x2+x+1){x_1+x—2_x_3_x2ix+l}
uuimd 5.8
1.(1) —t17 (ii) t cost (iii) -tan O (iv) cotg
2. —tanx 3. %
uuwimd 5.9
1.(i) 9y (ii) —%-l-ax(loga)2 (iii) —%cose@ﬁ
® uuind 5.10 ®
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
(d) | ()| @ b)) @] @]@, @/ (@,](@, @) /(@d)/][b)
14 | 15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
(@ (@ | @ || ®)| @] @]@, (](@®/]Wb))]@
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6.(1) x =1 eb epTLIFSAWMETE LOHMID CUHBUWIL 55558

(ii)) x =2 eb OBMLIFHWDHDE CLAID EueDSHUIL §55HSHH6060
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5(1)

12.

13.

16.

18.
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6. 6UemBHUIL 19 60T LILIGOTLIM(h&6EIT
uuind 6.1

1 7
AC=—2"-42- 20 +— AVC:LJ;?_ZLT_QO, AFC:Z,
10 z 10 x

MC =30 80-920, MAC = Lp_a_ L
10 5 z’
121 29 2
C=% —, AC=3x =, MC=X7
X 6 ?12 3
AC=2*-2, MC=32>-2, AR=14—2, MR=14 -2z
. nd_;
1 _a—bx J}—i (i) 1 _a—bx2 . a
d = oy 3h ¢ opg? 3b
4p* 36 50 — 2z
*T2p’ +5°23 7o ME= , 10,0
n=_2 _ 1 11. Mg =4
2(p —b)
2 —_
Pe— " 160z -120, AP —=—" 1160 -2 3 147.90
100 100 T
_ 1 12
MP = =2 + 160, 2159.80, MAP = ——+—O ,31.19
50 100 2°
P 3 C e . ) )
x=-8,2 15. 77d:10—,‘77(1‘:§>1:>L8611§§®T603L065QG:H6'60TI_51.
—p
p=30, xE=408I60@656iT 17.x = 2100 sie0@&er, p =3T130

X = 6 DG H6T
uuwind 6.2

. x> 5 ergmib Gungy AC eT6dTLI) S (bLD LFIILITS SieMOHM .

X = 46, e Gung P eredrug WBlOU@® wHllienL SiemLEDE. LU dMULD
¥ 1107.68.
x = 220 ergmyb Gungy eu@seumiil BLIGLITH LSILIEnL SemLEDE.

5. @Lsmins fmob 71, @L1b&mIhg Ou@HLL 54
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uuimd 6.3

A 2000 34 40 2.5 0.4
B 200 %20 200 0.5 2
C 2627 $59 54 525.40 0.19 5.26
2 (1) =913 si@&6r Gan(mse (ii) = %20, 066 / eunmid.
uind 6.4
0z 0z
1. —=alcy+d), —=clax+D
% o) 22 clus 1)
uldmd 6.5
1. 23,25 3. -2,8 4. 0.8832,2.2081 5. —%,—8 6. m, _3
79 79
uuind 6.6

1 2 3 4 5 6 7 8 9 | 10
(d) | (@ | (b) | (@) | (b) | (@) | (b) | (c) | (b) ] (a)
11 |12 | 13 | 14 | 15| 16 | 17 | 18 | 19 | 20
(@) | (c) | (b) | (b) | (@) | (b) | (b) | (b) | (b) | ()

BB H600TSHEHET

1. AC:£—4:U2—|—3$3,MC:—12$2—|—12x3,MAC’:_—120—8x+99:2
x T
1 3
2.(i) Ns=—— inNg =-
i M T 1 (ii) .
4p°

4
- 6. TC eyeorg [0.20] L [30, ) eretrm QemL6i6uefluied snbdms

s p—
2p> +5
wHMID eredtn emLeuafluied [20, 30] GewDADE.

7. x=3agCung TC fniwsens siemLEDE.
7. HSlulwied &evofl&iD

uuwimd 7.1
1. ¥68,429 2. ¥ 1,20,800 3.¥ 18,930 4. ¥ 500
5. ¥23,79,660 6. T 14,736 7. ¥ 8,433 8. ¥1,17,612

9. ¥ 14,339 10. ¥ 1,000
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(ii) T 960 @uevorLneug WsedGL AMHSE.
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uuind 7.2

1. T8,184 2. %2250
4.() 242 (ii) T 3630
5.(1) T 5,000 (i) T 480
7. %7000, 6500 8. 99 Liu@ser
9.(i) T 945
10.(i) 1400 (ii) 1400.

3. 900 urai@ a6

(i) 12%%

(iii) 9.6%

6. ¥ 897.50

8T (WslliunN® B U6 (PHEDSHEHID SLOLOMET
6U(HLOMEDTLD &([HH60TME0T.6T60TB6U EMTETOT(HLD FLOLDMET FI&HE (PHELSHETTGSLD

uuimé 7.3

6

7

8

9

10

11

12

13

14

15

(a)

(b)

(c)

(c)

(d)

(c)

(a)

(b)

(a)

(b)

(b)

(b)

(a)

(a)

(b)

9.

10.

11.

‘ ‘ 11_11th_BM-STAT_Answers_TM.

. %9282

. Q,=6,Q,=18

. Q=47.14,Q,= 63.44, D, = 55.58, D, =61.56 wppid Py, = 58.37

indd 288

2. ¥ 15,638

270, 216, 300, 450

. GaemeuliLlD ONShI&G6T ~ 24

< 700, % 900, ¥ 200, 2.5%

@& 560015 & H6IT

3. ¥ 4,327;% 1,25,780; % 29,334;% 1,39,560.

5.3 12,500

T 13,250, % 36,443.75, Supdloo B eunmraiseono

9. 1500 urai@&er, T 625

8. efleuL) yerrerfluliwed wHmd FHlepsH&Ee)

GM= 142.5 lbs

192 &iS/evof]

uuim& 8.1

2.Q,=5,Q,=6.5,Dy= 6.5w0pmio P, =6

AM=2196 GM=18.31

AM=36 GM=25.46 HM=17.33

AM=33, GM=29.51, HM=24.10

HM=14.32

®

5. GM=26.1%

7. 38.92 &S/ oevof]

Q,=30, Q;=70, Q,=20, QD -6 6&w = 0.4
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| 1 TEEEE waw.tnscholbooks.in [ [ [ [ -
12. QD=11.02, QD -6br Qiag= 0.3384
13. @emLblemed = 61, MD =1.71 14.gonafl = 13, MD = 4.33
15. @emLblemer = 45.14, MD = 0.33
uuimd 8.2
1. 1/3 2. 2/5
3. A wpmib B erevruent snom Blapeyser 4.(i) 2/3 (ii) %
5. 3/10 6.(1) 42/625 (ii) 207/625
7. 35/68 8.(1) 7/29 (ii) 5/29 (iii) 17/29
9. 4/11 10. P(A)=4/7 P(B)=2/7 P(C)=1/7
1 2 1
11.() = ii) = 12. = 13. 0.2
(i) 5 (ii) 3 5
14, % 15. 1/14 16. P(C/D)= 0.5208
uuimd 8.3
& 1|23 |4|5 |6 | 7|89 10|11]|12]13 &

(d) | (0 | (d) | (@) () | (a)]|(d)](c)]®)] ()] (d]()](a)
14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25

(b) | (d) ] (@) (@) ()] ()] (d](d]D)]@)}]b)]@)

@I 560015 & 6l

1. 16.02 tons 2. 16 3. 8ewLflemen=28, MD = 10.16
4. agnafl =7.5, MD =2.3 5. QD=10, QD-etr @&(p=0.5

6. 0.45 7.(1) 3/10 (ii) 3/5 (iii) 1/10

8. 0.948 9. 0.727 10. 0.393

9. QLbDme hmib agrLiyl Curé@l uGLlumiley
uuwind 9.1

1. 0.575 2. 0.947 3. 0.996 4. 0.891
5. 0.225 6. -0.0735 7. 0.9 8. 0.224
9. 0.905 10. -0.37
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uuimd 9.2
1.(a) Y=-0.66X+59.12; X=-0.234Y+40.892

(b) r=-0.394 (c) Y=39.32

2. Y=0.6102X+66.12; X=0.556Y+74.62 w&evfledr 2_wigb = 166.19

3. Y=2.3X-35.67; wmevoreusofleor etemL = 125.79 1b

4. Y=0.24X+1.04; X=1.33Y+1.34

5. Y=1.6X; Buesanlqw eflemendged = 46.4 160 &6/ aISHHT

6. Y=0.942X+6.08; Buiendaniqw elhuener = T34.34 (Bamiqaerfled)

7. Y=0.48X+67.72; X=0.91Y-41.35;Y=72.52

8. byx:1.33; Y=1.33X+3.35

9. Y=0.1565X+19.94; 2 _evotey wmmib ewng Curé® Waner Sweéaniqll 6§66y

(Y) = 51.24

® 10. X=0.8Y-1 wmmio Y=8 erevfled Swieossmiqui X —eor gl = 5.4

Y=0.8X+2.6 wmmip X=12 erevfleb @uie0&smiqus Y —eor ol = 12

11. X=13; V=17 wpmio r = 0.6 12. bxy:—g;bw:—%;r:—o.%ﬁ
uuihé 9.3
1 | 2|3 | 4|5 |6 |7 |89 |10|11]12]13
(@ | (b) | @ | () | (c) | ()] @ ()| @]D)]| @, @ /(@
14 | 15| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
(@ | ®) | @ @] @)/]@/ @/ ®b)]b)]|Md, @ @
BT 560015 G 56l
1. 0.906 2. 0.382 3.0.95 4. 0.667
5. 0.905 6. Y=0.653X+21.71; B-ei1 dlI6LesoTS6T = 55.67
7. Y=0.576X+2.332; Y =5.788 8. Y=0.867X+7.913;

9. Y=-0.652X+63.945, Y=10.481~10 10. byx:1.422, Y =141.67
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10. QFWIED(LPEDM &6 TGS
uuipa: 10.1

1. 2z 4z, <1000 ; 2 <400;z, <700wHo> 7,7, > 0 6T6OTDH SLGUUTHSEDHSHS

1772
Bevoiis 7 = 51, + 31, 6T6dm GSMISG&MeT sMiLiler QLB WHLenLS SHMeTors
2. 60r, +120z, <12000 8z, + 5z, < 600;3z, + 4z, <500 wOOW x;, X, = 0 ere0TM
&SL(bUMbEEH&S Qevomhis Z = 307, +40z, aerm GMle&Gsaner smylleor OB LSO
&HT600TS.
3. 0.8z, +1.2z, <720;2, <600; x, < 400 LOHMILD X %, 20 6T60T &L (bLILM(b&H©EHEHE
BevoThIS Z=100x +150x, ereoTn GM&HC&MET FMILier QLB WHILIDUS SHTE00TS.

4.(i) x,=4; x,=%wOMW Z, =96 (ii) x, =8 x,=12 oM Z, = 392

X X
(iii) x,=1; x,=5woHpwp Z . =13 (iv) x,=2; x,=3 womwo Z_ =230

n X

(v) x,=3; x,=9 oo Z__ =330 (vi) x,=4; x,=2wpmo Z_. =160

uuimél: 10.2
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E=15
L=15

Sieys® 2 _abhs unend 0-1-3-6-7 wHMnIb AMEHSE STed ieTey 31 eunmrhiser

7 E=11
=7 L=16
Sieys@ 2 _&bhs umend 1-3-5-7-8-10 HmIb ANSSHE SMed Si6T6y 22 DS SH6T
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7.
E=5
E=22
L=18 L=2
Sieys& 2 &bhd UTend 1-2-4-5-6 HMID ANSSE SMed Siemey 31 HILseT
8
® ®
L=11
Sieys® 2 &hd uteng 1-2-3-4-5 wHmd FLLD Hlemmey OFLILD SMeod 24 HITL&6T
E=21
9.

6
7

Sieys® 2 &bhs untems 1-2-3-5-8 wpmd LD Hlewmey OFLILD &TeOD 36 HILSeT

»
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E=0
L=0
10.
E=34
L=34
Sieys® 2 _shd uteng 1-2-3-4-5 wHmd FLLD Hlemmey OFLILD ST6OD 52 HIL &6l
uuInd-10.3
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
(d) [ ] @ [B)| ]| |@]|[®B]|C]|]@, b)) d]|@),]-@)
BT H60015EH6IT
.z +mz, <4505 2z, +z, <600 LOHMILD z,z, >0 6T60TH SL(bUM(bHEHHES E6voThidH
Z = 3z, +4r, aerm SNsGsMeT FTIL6T OB WSy  SHT6tors
® 2. 2z +z, >12;5x +8x, > T4; x + 61, > 24 LOMID z,, 7, > 0 6T60TM HL(bUMbSEHSHE ®
Bevvn® Z = 1, +1, ere0Tn GMIGGaMeT FniLieot Ao HY  HTevoTS
3. x,=30; x,= 0 wppwo> Z =120 4. x, =4 x,=3wpoo Z_. = 2300
5. x,=1;x,=>5 oo Z_max= 28 6. x; = 30; x,=0 wpm Z_ .= 1800
7.
8.
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E=23
9
9.
E=30
L=30
E=10
L=28
Sieys® 2 &bhd utens 1-2-3-5-6 oHmb  HLLD Flewmey a1&Lwb smeod 30 B geT
E=14
10. E=26

L=0 E=10 L=16
L=10

Sieys@ 2_&bhd unend 1-3-5-6-7 oMb FILLD Hlemmey OFLIWD SMeOD 26 HIL&eT
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L S6ME SIL-L 660 600T

Mean Difference

0 1 2 3 4 5 6 7 8 9 |1|2|3|4|5|6|7|8]09
1.0 | 0.0000 | 0.0043 | 0.0086 | 0.0128 | 0.0170 | 0.0212 | 0.0253 | 0.0294 | 0.0334 [ 0.0374 | 4 | 8 |12 |17 [ 21| 25 [ 29 [ 33 | 37
1.1 | 0.0414 | 0.0453 | 0.0492 | 0.0531 | 0.0569 | 0.0607 | 0.0645 | 0.0682 | 0.0719 | 0.0755 | 4 | & | 11| 15| 19 | 23 | 26 | 30 | 34
1.2 | 0.0792 | 0.0828 | 0.0864 | 0.0899 | 0.0934 | 0.0969 | 0.1004 | 0.1038 | 0.1072 | 0.1106 | 3 | 7 | 10 | 14 | 17 [ 21 | 24 | 28 | 31
1.3 | 0.1139 | 0.1173 | 0.1206 | 0.1239 [ 0.1271 | 0.1303 | 0.1335 | 0.1367 | 0.1399 | 0.1430 | 3 | 6 | 10| 13 | 16 | 19 | 23 | 26 | 29
1.4 | 0.1461 | 0.1492 | 0.1523 | 0.1553 | 0.1584 | 0.1614 | 0.1644 | 0.1673 | 0.1703 | 01732 | 3 | 6 | 9 [12 [ 15[ 18 | 21 | 24 | 27
1.5 | 0.1761 | 0.1790 | 0.1818 | 0.1847 [ 0.1875 | 0.1903 | 0.1931 | 0.1959 | 0.1987 | 0.2014 | 3 | 6 | 8 | 11| 14 | 17 |20 | 22 | 25
1.6 | 0.2041 | 02068 | 0.2095 | 0.2122 | 0.2148 | 0.2175 | 0.2201 | 0.2227 [ 02253 | 0.2279 | 3 | 5 | & | 11| 13 | 16 | 18 | 21 | 24
1.7 | 02304 | 0.2330 | 0.2355 | 0.2380 | 0.2405 | 0.2430 | 0.2455 | 0.2480 | 0.2504 | 0.2529 | 2 | 5 | 7 [10 [ 12|15 |17 | 20 | 22
1.8 | 02553 | 0.2577 | 0.2601 | 0.2625 | 0.2648 | 0.2672 | 0.2695 | 0.2718 | 0.2742 | 0.2765 | 2 | 5 | 7 | 9 [ 12| 14 | 16 | 19 | 21
1.9 | 0.2788 | 0.2810 | 0.2833 | 0.2856 | 0.2878 | 0.2900 | 0.2923 | 0.2045 | 0.2967 | 0.2089 | 2 [ 4 | 7 | 9 | 11| 13 |16 | 18 | 20
2.0 | 03010 | 0.3032 | 0.3054 | 0.3075 | 0.3096 | 0.3118 | 0.3139 | 0.3160 | 03181 [0.3201 | 2 | 4 | 6 | 8 [ 11 [ 13 [15 [ 17 | 19
2.1 | 0.3222 | 0.3243 | 0.3263 | 0.3284 | 0.3304 | 0.3324 | 0.3345 | 0.3365 [ 0.3385 [ 0.3404 [ 2 | 4 | 6 | 8 |10 |12 | 14 | 16 | 18
2.2 | 03424 | 0.3444 | 03464 | 0.3483 | 0.3502 | 0.3522 | 0.3541 | 0.3560 | 0.3579 [ 0.3508 | 2 | 4 | 6 | 8 [10 [ 12 [ 14 |15 | 17
2.3 | 0.3617 | 0.3636 | 0.3655 | 0.3674 | 0.3692 | 0.3711 | 0.3729 | 0.3747 | 03766 [0.3784 | 2 | 4 | 6 | 7 [ 9 [ 11 [13 |15 |17
2.4 | 0.3802 | 0.3820 | 0.3838 | 0.3856 | 0.3874 | 0.3892 | 0.3909 | 0.3927 [ 0.3945 [0.3962 [ 2 [ 4 | 5 | 7 | 9 [ 11|12 | 14| 16
2.5 | 0.3979 | 0.3997 | 0.4014 | 0.4031 | 0.4048 | 0.4065 | 0.4082 | 0.4099 | 0.4116 [0.4133 [ 2 [ 3 | 5 | 7 | 9 [10 | 12| 14| 15
2.6 | 0.4150 | 0.4166 | 0.4183 | 0.4200 | 0.4216 | 0.4232 | 0.4249 | 0.4265 | 04281 [0.4208 | 2 | 3 | 5 | 7 [ 8 [10[ 11 [13 |15
2.7 | 0.4314 | 0.4330 | 0.4346 | 0.4362 | 0.4378 | 0.4393 | 0.4409 | 0.4425 | 0.4440 [0.4456 [ 2 | 3 | 5 | 6 | 8 | 9 [ 11| 13| 14
2.8 | 0.4472 | 0.4487 | 0.4502 | 0.4518 | 0.4533 | 0.4548 | 0.4564 | 0.4579 | 0.4504 [0.4609 [ 2 | 3 | 5 | 6 | 8 | 9 [ 11| 12| 14
2.9 | 04624 | 0.4639 | 0.4654 | 0.4669 | 0.4683 | 0.4698 | 04713 | 0.4728 | 04742 (04757 | 1 | 3 | 4 | 6 [ 7 | 9 [10 [ 12|13

® 3.0 | 04771 | 0.4786 | 0.4800 | 0.4814 | 0.4829 | 0.4843 | 0.4857 | 0.4871 | 0.4886 [ 04900 | 1 | 3 [ 4 [ 6 [ 7 | 9 [10]| 11|13 ®
3.1 | 0.4914 | 0.4928 | 0.4942 | 0.4955 | 0.4969 | 0.4983 | 0.4997 | 0.5011 | 05024 | 05038 | 1 | 3 [ 4 [ 6 | 7 | 8 [10 [ 11 ] 12
3.2 | 05051 | 0.5065 | 0.5079 | 0.5092 | 0.5105 | 0.5119 | 0.5132 | 05145 | 0.5159 [ 05172 | 1 | 3 [ 4 [ 5 [ 7 | 8 | 9 | 1] 12
3.3 | 05185 | 0.5198 | 05211 | 0.5224 | 0.5237 | 0.5250 | 0.5263 | 05276 | 0.5289 | 05302 | 1 | 3 [ 4 [ 5 |6 | 8 | 9 | 10| 12
3.4 | 05315 | 0.5328 | 0.5340 | 0.5353 | 0.5366 | 0.5378 | 0.5391 | 0.5403 | 05416 (05428 | 1 [ 3 [ 4 | 5 | 6 | 8 [ 9 [ 10| 1
3.5 | 0.5441 | 0.5453 | 0.5465 | 0.5478 | 0.5490 | 0.5502 | 0.5514 | 0.5527 | 05539 (05551 | 1 [ 2 [ 4 | 5| 6 | 7 [ 9 [ 10| 1
3.6 | 05563 | 0.5575 | 0.5587 | 0.5599 | 0.5611 | 0.5623 | 0.5635 | 0.5647 | 0.5658 [ 05670 | 1 | 2 [ 4 [ 5 [ 6 | 7 [ &8 | 10| 1
3.7 | 05682 | 0.5694 | 0.5705 | 0.5717 | 0.5729 | 0.5740 | 0.5752 | 05763 | 0.5775 [ 05786 | 1 | 2 [ 3 [ 5 |6 | 7 | 8 | 9 | 10
3.8 | 0.5798 | 0.5809 | 0.5821 | 0.5832 | 0.5843 | 0.5855 | 0.5866 | 05877 | 05888 | 05899 | 1 [ 2 [ 3 [ 5 |6 | 7 [ 8 [ 9 |10
3.9 | 05911 | 0.5922 | 0.5033 | 0.5944 | 0.5955 | 0.5966 | 0.5977 | 0.5988 | 0.5999 [ 06010 | 1 | 2 [ 3 [ 4 [ 5| 7 |8 | 9|10
4.0 | 06021 | 0.6031 | 0.6042 | 0.6053 | 0.6064 | 0.6075 | 0.6085 | 0.6096 | 0.6107 [0.6117 | 1 | 2 | 3 | 4 [ 5|6 [ 8 [ 9 |10
4.1 | 06128 | 0.6138 | 0.6149 | 0.6160 | 0.6170 | 0.6180 | 0.6191 | 0.6201 [ 06212 06222 | 1 [ 2 |3 | 4 |5 |6 |7 |8 | 9
4.2 | 06232 | 0.6243 | 06253 | 0.6263 | 0.6274 | 0.6284 | 0.6294 | 0.6304 | 0.6314 (06325 | 1 | 2 | 3 [ 4 [ 5|6 [ 7 |8 | 9
4.3 | 06335 | 0.6345 | 06355 | 0.6365 | 0.6375 | 0.6385 | 0.6395 | 0.6405 | 0.6415 [ 06425 | 1 | 2 | 3 [ 4 [ 5|6 [ 7 |8 |9
4.4 | 06435 | 0.6444 | 06454 | 0.6464 | 0.6474 | 0.6484 | 0.6493 [ 0.6503 | 0.6513 (06522 | 1 | 2 | 3 [ 4 [ 5|6 |7 |8 |9
4.5 | 0.6532 | 0.6542 | 0.6551 | 0.6561 | 0.6571 | 0.6580 | 0.6590 | 0.6599 | 0.6609 (06618 [ 1 [ 2 | 3 | 4 | 5|6 |7 |8 |9
4.6 | 06628 | 0.6637 | 0.6646 | 0.6656 | 0.6665 | 0.6675 | 0.6684 | 0.6693 | 0.6702 (06712 | 1 | 2 | 3 [ 4 [ 5|6 [ 7 |7 | 8
4.7 | 06721 | 0.6730 | 06739 | 0.6749 | 06758 | 0.6767 | 0.6776 | 0.6785 | 0.6794 (06803 | 1 | 2 | 3 [ 4 [ 5|5 |6 |7 | 8
4.8 | 0.6812 | 0.6821 | 0.6830 | 0.6839 | 0.6848 | 0.6857 | 0.6866 | 0.6875 [ 0.6884 (06893 [ 1 [ 2 | 3 | 4 | 4 |5 |6 |7 |8
4.9 | 06902 | 0.6911 | 0.6920 | 0.6928 | 0.6937 | 0.6946 | 0.6955 | 0.6964 | 0.6972 [0.6981 | 1 | 2 | 3 [ 4 [ 4 |5 |6 |7 | 8
5.0 | 06990 | 0.6998 | 0.7007 | 0.7016 | 0.7024 | 0.7033 | 0.7042 | 0.7050 | 0.7059 [ 07067 | 1 | 2 [ 3 [ 3 | 4 | 5|6 | 7 | 8
5.1 | 0.7076 | 0.7084 | 0.7093 | 0.7101 | 0.7110 | 0.7118 | 0.7126 | 07135 | 07143 | 07152 | 1 [ 2 [ 3 [ 3 |4 |5 |6 | 7 | 8
5.2 | 0.7160 | 0.7168 | 0.7177 | 0.7185 | 0.7193 | 0.7202 | 0.7210 | 07218 | 07226 | 07235 | 1 [ 2 [ 2 [ 3 |4 |5 |6 | 7 | 7
5.3 | 0.7243 | 0.7251 | 0.7259 | 0.7267 | 0.7275 | 0.7284 | 0.7292 | 0.7300 | 0.7308 [ 07316 | 1 | 2 [ 2 [ 3 | 4 | 5|6 |6 | 7
5.4 | 07324 | 0.7332 | 0.7340 | 0.7348 | 0.7356 | 0.7364 | 0.7372 | 0.7380 | 0.7388 [ 07396 | 1 | 2 [ 2 [ 3 | 4|5 |6 |6 | 7
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LOL 56D SiL-L 660 600T

Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3(4]5]|6 71819
5.5 1 0.7404 | 0.7412 | 0.7419 | 0.7427 | 0.7435 | 0.7443 | 0.7451 | 0.7459 | 0.7466 | 0.7474 | 1 2 13| 4 515 (6|7
5.6 | 0.7482 | 0.7490 | 0.7497 | 0.7505 | 0.7513 | 0.7520 | 0.7528 | 0.7536 | 0.7543 | 0.7551 | 1 21 2] 3|4 515 (6|7
5.7 [ 0.7559 [ 0.7566 | 0.7574 | 0.7582 | 0.7589 | 0.7597 | 0.7604 | 0.7612 | 0.7619 | 0.7627 | 1 21213 |4|5([5([6]7
5.8 [ 0.7634 [ 0.7642 | 0.7649 | 0.7657 | 0.7664 | 0.7672 | 0.7679 | 0.7686 | 0.7694 | 0.7701 | 1 1 2 (3|41 4 567
5.9 10.7709 | 0.7716 | 0.7723 | 0.7731 | 0.7738 | 0.7745 | 0.7752 | 0.7760 | 0.7767 | 0.7774 | 1 1 213|414 516 |7
6.0 | 0.7782 | 0.7789 | 0.7796 | 0.7803 | 0.7810 | 0.7818 | 0.7825 [ 0.7832 [ 0.7839 | 0.7846 | 1 1 213|414 516 |6
6.1 | 0.7853 | 0.7860 | 0.7868 | 0.7875 | 0.7882 | 0.7889 | 0.7896 | 0.7903 | 0.7910 | 0.7917 | 1 | 1 | 2 | 3 | 4 | 4 [ 5| 6 | 6
6.2 | 0.7924 | 0.7931 | 0.7938 | 0.7945 | 0.7952 | 0.7959 | 0.7966 | 0.7973 [ 0.7980 | 0.7987 | 1 1 213 (3|4 516 |6
6.3 | 0.7993 | 0.8000 | 0.8007 | 0.8014 | 0.8021 | 0.8028 | 0.8035 [ 0.8041 [ 0.8048 | 0.8055 | 1 1 213314 515 |6
6.4 | 0.8062 | 0.8069 | 0.8075 | 0.8082 | 0.8089 | 0.8096 | 0.8102 | 0.8109 | 0.8116 | 0.8122 | 1 1 2 (334 5[5 6
6.5 | 0.8129 | 0.8136 | 0.8142 | 0.8149 | 0.8156 | 0.8162 | 0.8169 | 0.8176 | 0.8182 | 08189 | 1 | 1 | 2 | 3 | 3 | 4 [ 5| 5 | 6
6.6 | 0.8195 | 0.8202 | 0.8209 | 0.8215 | 0.8222 | 0.8228 | 0.8235 | 0.8241 | 0.8248 | 0.8254 | 1 1 213314 515 |6
6.7 | 0.8261 | 0.8267 | 0.8274 | 0.8280 | 0.8287 | 0.8293 | 0.8299 | 0.8306 | 0.8312 | 0.8319 | 1 1 213314 5] 5|6
6.8 | 0.8325 | 0.8331 | 0.8338 | 0.8344 | 0.8351 | 0.8357 | 0.8363 | 0.8370 | 0.8376 | 0.8382 | 1 | 1 | 2 | 3 | 3 | 4 [ 4 | 5 | 6
6.9 | 0.8388 | 0.8395 | 0.8401 | 0.8407 | 0.8414 | 0.8420 | 0.8426 [ 0.8432 | 0.8439 | 08445 | 1 | 1 | 2 | 2 | 3 | 4 [ 4 | 5 | 6
7.0 | 0.8451 | 0.8457 | 0.8463 | 0.8470 | 0.8476 | 0.8482 | 0.8488 | 0.8494 | 0.8500 | 0.8506 | 1 1 2123141456
7.1 108513 | 0.8519 | 0.8525 | 0.8531 | 0.8537 | 0.8543 | 0.8549 | 0.8555 [ 0.8561 [ 0.8567 | 1 [ 1 | 2 [ 2 | 3 [ 4 | 4 [ 5| 5
7.2 | 0.8573 | 0.8579 | 0.8585 | 0.8591 | 0.8597 | 0.8603 | 0.8609 | 0.8615 [ 0.8621 [ 0.8627 | 1 [ 1 | 2 [ 2 | 3 [ 4 | 4 [ 5| 5
7.3 10.8633 | 0.8639 | 0.8645 | 0.8651 | 0.8657 | 0.8663 | 0.8669 | 0.8675 | 0.8681 | 0.8686 | 1 1 2123141455
7.4 10.8692 | 0.8698 | 0.8704 | 0.8710 | 0.8716 | 0.8722 | 0.8727 | 0.8733 | 0.8739 | 0.8745 | 1 1 2123141455

@ 7.5 | 0.8751 | 0.8756 | 0.8762 | 0.8768 | 0.8774 | 0.8779 | 0.8785 | 0.8791 [ 0.8797 [ 0.8802 | 1 [ 1 | 2 [ 2 | 3 [ 3 | 4 [ 5| 5 @
7.6 10.8808 | 0.8814 | 0.8820 | 0.8825 | 0.8831 | 0.8837 | 0.8842 | 0.8848 | 0.8854 | 0.8859 | 1 1 2123 314|515
7.7 10.8865 | 0.8871 | 0.8876 | 0.8882 | 0.8887 | 0.8893 | 0.8899 | 0.8904 | 0.8910 | 0.8915 | 1 1 2123 314|415
7.8 | 0.8921 | 0.8927 | 0.8932 | 0.8938 [ 0.8943 | 0.8949 | 0.8954 | 0.8960 [ 0.8965 [ 0.8971 | 1 [ 1 | 2 [ 2 | 3 [ 3 | 4 [ 4| 5
7.9 | 0.8976 | 0.8982 | 0.8987 | 0.8993 | 0.8998 | 0.9004 | 0.9009 | 0.9015 [ 0.9020 {09025 | 1 [ 1 | 2 [ 2 | 3 [ 3 | 4 [ 4 | 5
8.0 | 0.9031 | 0.9036 | 0.9042 | 0.9047 | 0.9053 | 0.9058 | 0.9063 [ 0.9069 [ 0.9074 | 0.9079 | 1 1 2123 314|415
8.1 | 0.9085 | 0.9090 | 0.9096 | 0.9101 | 0.9106 | 0.9112 | 0.9117 [ 0.9122 | 09128 | 09133 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 | 4 | 5
8.2 | 0.9138 [ 0.9143 | 0.9149 | 0.9154 | 0.9159 | 0.9165 | 0.9170 [ 0.9175 | 0.9180 | 09186 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 | 4 | 5
8.3 1 0.9191 | 0.9196 | 0.9201 | 0.9206 | 0.9212 | 0.9217 | 0.9222 [ 0.9227 | 0.9232 | 0.9238 | 1 1 2 12| 3 314|415
8.4 | 0.9243 | 0.9248 | 0.9253 | 0.9258 | 0.9263 | 0.9269 | 0.9274 [ 0.9279 | 0.9284 | 0.9289 | 1 1 2123 314|415
8.5 | 0.9294 | 0.9299 | 0.9304 | 0.9309 | 0.9315 | 0.9320 | 0.9325 [ 0.9330 {09335 /09340 | 1 | 1 | 2 | 2 | 3 | 3 [ 4 | 4 |5
8.6 | 0.9345 | 0.9350 | 0.9355 | 0.9360 | 0.9365 | 0.9370 | 0.9375 [ 0.9380 [ 0.9385 | 0.9390 | 1 1 2123 314|415
8.7 | 0.9395 | 0.9400 | 0.9405 | 0.9410 | 0.9415 | 0.9420 | 0.9425 [ 0.9430 [ 0.9435 [ 0.9440 [ 0 1 1 2| 2 3 3 14| 4
8.8 | 0.9445 | 0.9450 | 0.9455 | 0.9460 | 0.9465 | 0.9469 | 0.9474 [ 0.9479 | 09484 | 09489 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 | 4 | 4
8.9 | 0.9494 | 0.9499 | 0.9504 | 0.9509 | 0.9513 | 0.9518 | 0.9523 [ 0.9528 | 0.9533 | 09538 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 | 4 | 4
9.0 | 0.9542 | 0.9547 | 0.9552 | 0.9557 | 0.9562 | 0.9566 | 0.9571 [ 0.9576 [ 0.9581 [ 0.9586 | 0 1 1 2| 2 3 3 14| 4
9.1 | 0.9590 | 0.9595 | 0.9600 | 0.9605 | 0.9609 | 0.9614 | 0.9619 | 0.9624 | 0.9628 | 09633 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 | 4 | 4
9.2 | 0.9638 | 0.9643 | 0.9647 | 0.9652 | 0.9657 | 0.9661 | 0.9666 | 0.9671 | 0.9675 | 09680 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 | 4 | 4
9.3 | 0.9685 | 0.9689 | 0.9694 | 0.9699 | 0.9703 | 0.9708 | 0.9713 [ 0.9717 [ 0.9722 | 0.9727 | 0 1 1 2| 2 3 3 14| 4
9.4 1 0.9731 ] 0.9736 | 0.9741 | 0.9745 | 0.9750 | 0.9754 | 0.9759 | 0.9763 | 0.9768 | 0.9773 | 0 1 1 2| 2 3 3 14| 4
9.5 | 0.9777 | 0.9782 | 0.9786 | 0.9791 | 0.9795 | 0.9800 | 0.9805 | 0.9809 | 0.9814 | 09818 | 0 | 1 | 1 | 2 | 2 | 3 [ 3 | 4 | 4
9.6 | 0.9823 | 0.9827 | 0.9832 | 0.9836 | 0.9841 | 0.9845 | 0.9850 [ 0.9854 [ 0.9859 | 0.9863 [ 0 1 1 2| 2 3 314 1| 4
9.7 1 0.9868 | 0.9872 | 0.9877 | 0.9881 | 0.9886 | 0.9890 | 0.9894 | 0.9899 | 0.9903 | 0.9908 | 0 1 1 2| 2 3 3 14| 4
9.8 | 0.9912 | 0.9917 | 0.9921 | 0.9926 | 0.9930 | 0.9934 | 0.9939 | 0.9943 [ 0.9948 {09952 | 0 [ 1 | 1 [ 2 | 2 [ 3 | 3 | 4 | 4
9.9 | 0.9956 | 0.9961 | 0.9965 | 0.9969 | 0.9974 | 0.9978 | 0.9983 [ 0.9987 [ 0.9991 | 0.99% | 0 | 1 | 1 | 2 | 2| 3 [ 3| 3 | 4
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0 1 2 3 4 5 6 7 8 9 112|134 |5]6[7]181]09
0.00 | 1.000 | 1.002 | 1.005 | 1.007 | 1.009 | 1.012 | 1.014 [ 1.016 | 1.019 | 1021 [ 0 | O | 1 1 1 1121212
0.01 1.023 1.026 1.028 1.030 1.033 1.035 1.038 1.040 1.042 | 1.045 0 0 1 1 1 1 2 2 2
0.02 | 1.047 | 1.050 | 1.052 | 1.054 | 1.057 | 1.059 | 1.062 | 1.064 | 1.067 | 1.069 | 0 | O | 1 1 1 112122
0.03 1.072 1.074 1.076 1.079 1.081 1.084 1.086 1.089 1.091 1.094 0 0 1 1 1 1 2 2 2
0.04 1.096 1.099 1.102 1.104 1.107 1.109 1.112 1.114 1.17 1.119 0 1 1 1 1 2 2 2 2
0.05 | 1122 | 1125 | 1127 | 1130 | 1132 | 1135 [ 1.138 | 1.140 | 1.143 | 1.146 [ 0 | 1 1 1 1121222
0.06 1.148 1.151 1.153 1.156 1.159 1.161 1.164 1.167 1169 | 1.172 0 1 1 1 1 2 2 2 2
0.07 | 1.175 | 1.178 | 1.180 | 1.183 | 1.186 | 1.189 [ 1.191 [ 1.194 | 1.197 | 1.199 [ 0 | 1 1 1 1121222
0.08 | 1.202 | 1.205 | 1.208 | 1211 | 1213 | 1216 [ 1219 | 1222 | 1225 | 1227 [ O | 1 1 1 11212 (2]3
0.09 1.230 1.233 1.236 1.239 1.242 1.245 1.247 1.250 1.253 | 1.256 0 1 1 1 1 2 2 2 3
0.10 1.259 1.262 1.265 1.268 1.271 1.274 1.276 1.279 1.282 | 1.285 0 1 1 1 1 2 2 2 &
0.11 | 1.288 | 1.291 | 1.294 | 1.297 | 1.300 | 1.303 | 1.306 | 1.309 | 1.312 | 1315 | 0 | 1 1 112122 ]2]3
0.12 1.318 1.321 1.324 1.327 1.330 1.334 1.337 1.340 1.343 | 1.346 0 1 1 1 2 2 2 2 3
0.13 | 1.349 | 1.352 | 1.355 | 1.358 | 1.361 | 1.365 | 1.368 | 1.371 | 1.374 | 1377 [ 0 | 1 1 112122 ]3]3
0.14 | 1.380 | 1.384 | 1.387 | 1.390 | 1.393 | 1.396 [ 1.400 | 1.403 | 1.406 | 1.409 [ 0 | 1 1 112122 ]3]3
0.15 1413 1.416 1.419 1.422 1.426 1.429 1.432 1.435 1439 | 1442 0 1 1 1 2 2 2 3 3
0.16 | 1.445 | 1449 | 1452 | 1455 | 1459 | 1462 | 1.466 | 1.469 | 1.472 | 1476 [ 0 | 1 1 112122 ]3]3
0.17 1479 1.483 1.486 1.489 1.493 1.496 1.500 1.503 1507 | 1.510 0 1 1 1 2 2 2 3 3
0.18 1514 1.517 1.521 1.524 1.528 1.531 1.535 1.538 1.542 | 1.545 0 1 1 1 2 2 2 & &
0.19 | 1.549 | 1552 | 1.556 | 1.560 | 1.563 | 1.567 | 1.570 | 1.574 | 1.578 | 1.581 [ 0 | 1 1 11212 (3]3]3
0.20 | 1.585 | 1.589 | 1.592 | 1.596 | 1.600 | 1.603 [ 1.607 | 1.611 | 1.614 [ 1618 [ 0 | 1 1 11212 (3]3]3
0.21 | 1.622 | 1.626 | 1.629 | 1.633 | 1.637 | 1641 | 1.644 | 1648 | 1652 | 1656 [ O | 1 1 2122 |3]3]|3

@ 0.22 | 1.660 | 1.663 | 1.667 | 1.671 | 1675 | 1679 | 1.683 | 1.687 | 1.690 [ 1694 [ 0 | 1 1 2122 |3]3]|3 @

0.23 1.698 1.702 1.706 1.710 1.714 1.718 1.722 1.726 1.730 | 1.734 0 1 1 2 2 2 3 3 4
0.24 | 1.738 | 1.742 | 1.746 | 1.750 | 1.754 | 1.758 | 1.762 | 1.766 | 1.770 | 1.774 [ 0 | 1 1 2122 |3]3]|4
0.25 | 1.778 | 1.782 | 1.786 | 1.791 | 1.795 | 1.799 [ 1.803 | 1.807 | 1.811 | 1.816 [ 0 | 1 1 2122 |3]3]|4
0.26 1.820 1.824 1.828 1.832 1.837 1.841 1.845 1.849 1.854 | 1.858 0 1 1 2 2 8] & & 4
0.27 | 1.862 | 1.866 | 1.871 | 1.875 | 1.879 | 1.884 | 1.888 | 1.892 | 1.897 | 1.901 [ 0 | 1 1 2123 |3]|3]|4
0.28 | 1.905 | 1.910 | 1.914 | 1919 | 1923 | 1928 [ 1.932 | 1.936 | 1.941 | 1945 [ 0 | 1 1 2 12|33 ]| 4]|4
0.29 1.950 1.954 1.959 1.963 1.968 1.972 1977 | 1982 | 1986 | 1.991 0 1 1 2 2 3 3 4 4
0.30 | 1.995 | 2.000 | 2.004 | 2.009 | 2.014 | 2.018 | 2.023 | 2.028 | 2.032 | 2.037 [ 0 | 1 1 2 12|33 ]|4]|4
0.31 2.042 | 2.046 | 2.051 2.056 | 2.061 2.065 | 2.070 | 2.075 | 2.080 | 2.084 0 1 1 2 2 3 3 4 4
0.32 | 2.089 | 2.094 | 2.099 | 2104 | 2109 | 2113 [ 2118 | 2123 | 2128 | 2133 [ 0 | 1 1 2 12|33 ]| 4]|4
0.33 | 2138 | 2143 | 2148 | 2153 | 2158 | 2163 | 2.168 | 2173 | 2178 | 2183 [ 0 | 1 1 2 12|33 ]| 4]|4
0.34 2188 | 2193 | 2198 | 2.203 | 2.208 | 2.213 | 2218 | 2.223 | 2.228 | 2.234 1 1 2 2 3 3 4 4 5
0.35 2239 | 2244 | 2249 | 2.254 | 2259 | 2265 | 2.270 | 2.275 | 2.280 | 2.286 1 1 2 2 3 3 4 4 5
0.36 | 2291 | 2296 | 2.301 | 2.307 | 2.312 | 2.317 | 2323 | 2328 | 2333 | 2339 | 1 1 2 12 (3|3 |4]|4]05
0.37 2.344 | 2.350 | 2.355 | 2.360 | 2.366 | 2.371 2377 | 2.382 | 2.388 | 2.393 1 1 2 2 3 3 4 4 5
0.38 | 2399 | 2404 | 2410 | 2415 | 2421 | 2427 | 2432 | 2438 | 2443 | 2449 | 1 1 2 12 (3|3 |4]|4]°5
0.39 | 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 | 2506 | 1 1 2123 |3|4]|5]5
0.40 2512 | 2518 | 2523 | 2.529 | 2.535 | 2.541 2547 | 2553 | 2.559 | 2.564 1 1 2 2 3 4 4 5 5
0.41 | 2570 | 2576 | 2.582 | 2.588 | 2.594 | 2.600 | 2.606 | 2612 | 2618 | 2.624 | 1 1 2123 |4|4]|5]|5
0.42 2.630 | 2.636 | 2.642 | 2.649 | 2.655 | 2.661 2.667 | 2.673 | 2.679 | 2.685 1 1 2 2 3 4 4 5 6
0.43 2692 | 2.698 | 2.704 | 2710 | 2.716 | 2.723 | 2.729 | 2.735 | 2.742 | 2.748 1 1 2 3 3 4 4 5 6
0.44 | 2754 | 2761 | 2767 | 2.773 | 2.780 | 2.786 | 2.793 | 2.799 | 2.805 | 2.812 | 1 1 2 1334|456
0.45 | 2.818 | 2.825 | 2.831 | 2.838 | 2.844 | 2.851 | 2.858 | 2.864 | 2.871 | 2.877 | 1 1 2133|4556
0.46 | 2.884 | 2.891 | 2.897 | 2.904 | 2911 | 2917 | 2924 | 2931 | 2938 | 2.944 | 1 1 2 1334|556
0.47 | 2951 | 2958 | 2965 | 2972 | 2979 | 2985 | 2992 [ 2999 | 3.006 | 3.013 | 1 1 2133|4556
0.48 | 3.020 | 3.027 | 3.034 | 3.041 | 3.048 | 3.055 | 3.062 | 3.069 | 3.076 | 3.083 | 1 1 2134|4566
0.49 | 3.090 | 3.097 | 3.105 | 3.112 | 3.119 | 3126 | 3133 | 3.141 | 3.148 | 3.155 | 1 1 2 |1 3|4 | 4|5]|6]6
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0 1 2 3 4 5 6 7 8 9 1 2 3|4 516|789
0.50 | 3.162 | 3.170 | 3.177 | 3.184 | 3.192 | 3.199 | 3.206 | 3.214 | 3.221 | 3.228 | 1 1 2 3! 4 4 5 6 7
0.51 | 3.236 | 3.243 | 3.251 | 3.258 | 3.266 | 3.273 | 3.281 | 3.289 | 3.296 | 3.304 | 1 212 314|556 ]7
0.52 | 3.311 | 3.319 | 3.327 | 3.334 | 3.342 | 3.350 | 3.357 | 3.365 | 3.373 | 3.381 | 1 2] 2 3|14 ]|5|5(6]7
0.53 | 3.388 | 3.396 | 3.404 | 3.412 | 3.420 | 3.428 | 3.436 | 3.443 | 3.451 | 3.459 | 1 2 2 3 4 5 6 6 7
0.54 | 3.467 | 3.475 | 3.483 | 3.491 | 3.499 | 3.508 | 3.516 | 3.524 | 3.532 | 3.540 | 1 212 3|4 56|67
0.55 | 3.548 | 3.556 | 3.565 | 3.573 | 3.581 | 3.589 | 3.597 | 3.606 | 3.614 | 3.622 | 1 2] 2 3| 4 5(6 |77
0.56 | 3.631 | 3.639 | 3.648 | 3.656 | 3.664 | 3.673 | 3.681 | 3.690 | 3.698 | 3.707 | 1 2 3 3|4 56|78
0.57 | 3.715 | 3.724 | 3.733 | 3.741 | 3.750 | 3.758 | 3.767 | 3.776 | 3.784 | 3.793 | 1 2 3 3| 4 56|78
0.58 | 3.802 | 3.811 | 3.819 | 3.828 | 3.837 | 3.846 | 3.855 | 3.864 | 3.873 | 3.882 | 1 2 31414 56|78
0.59 | 3.890 | 3.899 | 3.908 | 3.917 | 3.926 | 3.936 | 3.945 | 3.954 | 3.963 | 3.972 | 1 2 3|4 556 |7]|8
0.60 | 3.981 | 3.990 | 3.999 | 4.009 | 4.018 | 4.027 | 4.036 | 4.046 | 4.055 | 4.064 | 1 2 3| 4 5(6 |6 |78
0.61 | 4.074 | 4.083 | 4.093 | 4102 | 4111 | 4121 | 4130 | 4.140 | 4.150 | 4.159 | 1 2 3 4 5 6 7 8 9
062 | 4.169 | 4178 | 4.188 | 4.198 | 4.207 | 4.217 | 4.227 | 4.236 | 4.246 | 4.256 | 1 2 3|4 56789
0.63 | 4.266 | 4.276 | 4.285 | 4.295 | 4.305 | 4.315 | 4.325 | 4.335 | 4.345 | 4355 | 1 2 3| 4 56789
0.64 | 4.365 | 4.375 | 4.385 | 4.395 | 4406 | 4.416 | 4.426 | 4.436 | 4.446 | 4457 | 1 2 3 4 5 6 7 8 9
0.65 | 4.467 | 4.477 | 4.487 | 4.498 | 4508 | 4.519 | 4529 | 4.539 | 4.550 | 4.560 | 1 2 3|4 56789
0.66 | 4571 | 4581 | 4592 | 4603 | 4613 | 4624 | 4.634 | 4.645 | 4.656 | 4.667 | 1 2 3 4 5 6 7 9 (10
0.67 | 4677 | 4688 | 4699 | 4.710 | 4.721 | 4.732 | 4.742 | 4.753 | 4.764 | 4.775 | 1 2 3 4 5 7 8 9 (10
0.68 | 4.786 | 4.797 | 4.808 | 4.819 | 4.831 | 4.842 | 4853 | 4.864 | 4.875 | 4.887 | 1 2 3| 4 67 ]8] 9|10
0.69 |4.898 | 4909 | 4920 | 4.932 | 4.943 | 4.955 | 4.966 | 4.977 | 4.989 | 5.000 | 1 2 3 5(6]7]8(9]10
0.70 | 5.012 | 5.023 | 5.035 | 5.047 | 5.058 | 5.070 | 5.082 | 5.093 | 5.105 | 5.117 | 1 2| 4 5(6 7891
0.71 | 5129 | 5140 | 5.152 | 5.164 | 5.176 | 5.188 | 5.200 | 5.212 | 5.224 | 5.236 | 1 2| 4 5(6 |78 ([10]11
0.72 | 5248 | 5.260 | 5.272 | 5.284 | 5.297 | 5.309 | 5.321 | 5.333 | 5.346 | 5.358 | 1 2| 4 5(6 |79 ([10]11

@ 0.73 | 5.370 | 5.383 | 5.395 | 5408 | 5.420 | 5.433 | 5445 | 5458 | 5470 | 5483 | 1 3|4 561819 ([10]11 @

0.74 | 5495 | 5508 | 5.521 | 5.534 | 5.546 | 5,559 | 5,572 | 5.585 | 5.598 | 5.610 | 1 3|4 5(6]8]9([10]12
0.75 | 5623 | 5.636 | 5.649 | 5.662 | 5.675 | 5.689 | 5.702 | 5.715 | 5.728 | 5.741 | 1 3| 4 571819 ([10]12
0.76 | 5.754 | 5.768 | 5.781 | 5.794 | 5.808 | 5.821 | 5.834 | 5.848 | 5.861 | 5.875 | 1 3|4 571819 ([11]12
0.77 | 5888 | 5902 | 5916 | 5.929 | 5.943 | 5.957 | 5.970 | 5.984 | 5998 | 6.012 | 1 3| 4 57181011 ]12
0.78 | 6.026 | 6.039 | 6.053 | 6.067 | 6.081 | 6.095 | 6.109 | 6.124 | 6.138 | 6.152 | 1 3| 4 6 718 10|11 (13
0.79 | 6.166 | 6.180 | 6.194 | 6.209 | 6.223 | 6.237 | 6.252 | 6.266 | 6.281 | 6.295 | 1 3|4 6 719111011 (13
0.80 | 6.310 | 6.324 | 6.339 | 6.353 | 6.368 | 6.383 | 6.397 | 6.412 | 6.427 | 6.442 | 1 3| 4 6 7191101213
0.81 | 6.457 | 6.471 | 6.486 | 6.501 | 6.516 | 6.531 | 6.546 | 6.561 | 6.577 | 6.592 | 2 3 5|6 8|9 |11]|12(14
0.82 | 6.607 | 6.622 | 6.637 | 6.653 | 6.668 | 6.683 | 6.699 | 6.714 | 6.730 | 6.745 | 2 3 5|6 8|9 |11]|12(14
0.83 | 6.761 | 6.776 | 6.792 | 6.808 | 6.823 | 6.839 | 6.855 | 6.871 | 6.887 | 6.902 | 2 3 5|6 89 |11]|13 (|14
0.84 | 6.918 | 6.934 | 6.950 | 6.966 | 6.982 | 6.998 | 7.015 | 7.031 | 7.047 | 7.063 | 2 3 5|6 8 (101113 |15
085 | 7.079 | 7.096 | 7.112 | 7129 | 7145 | 7161 | 7178 | 7.194 | 7.211 | 7.228 | 2 3 57118 10(12]13] 15
086 |7.244 | 7.261 | 7.278 | 7.295 | 7.311 | 7.328 | 7.345 | 7.362 | 7.379 | 7.396 | 2 3 5 7 8 (1011213 |15
087 | 7413 | 7430 | 7.447 | 7.464 | 7.482 | 7.499 | 7.516 | 7.534 | 7.551 | 7.568 | 2 3 51719 10(12]14 |16
0.88 | 7.586 | 7.603 | 7.621 | 7.638 | 7.656 | 7.674 | 7.691 | 7.709 | 7.727 | 7.745 | 2 | 4 51719 |1M[12]14] 16
089 |7.762 | 7.780 | 7.798 | 7.816 | 7.834 | 7.852 | 7.870 | 7.889 | 7.907 | 7.925 | 2 4 5 7 9 (1113|1416
090 | 7.943 | 7.962 | 7.980 | 7.998 | 8.017 | 8.035 | 8.054 | 8.072 | 8.091 | 8110 | 2 | 4 | 6 7 9 (1113|1517
0.91 | 8128 | 8.147 | 8.166 | 8.185 | 8.204 | 8.222 | 8.241 | 8.260 | 8.279 | 8.299 | 2 4 6 8 9 (1113|1517
0.92 | 8.318 | 8.337 | 8.356 | 8.375 | 8.395 | 8.414 | 8433 | 8453 | 8472|8492 | 2 [ 4 | 6 8 (101214 (15|17
0.93 | 8.511 | 8531 | 8,551 | 8,570 | 8.590 | 8.610 | 8.630 | 8.650 | 8670 [ 8690 | 2 | 4 | 6 8 (1011214 (16| 18
0.94 | 8.710 | 8.730 | 8.750 | 8.770 | 8.790 | 8.810 | 8.831 | 8.851 | 8.872 | 8.892 | 2 4 6 8 (1011214 (16| 18
0.95 | 8913 | 8.933 | 8.954 | 8.974 | 8.995 | 9.016 | 9.036 | 9.057 | 9.078 [ 9.099 | 2 | 4 | 6 8 (1011215 (17|19
0.96 | 9.120 | 9.141 | 9.162 | 9.183 | 9.204 | 9.226 | 9.247 | 9.268 [ 9.290 [ 9311 | 2 [ 4 | 6 8 [11]113|15(17 |19
0.97 | 9.333|9.354 | 9.376 | 9.397 | 9.419 | 9.441 | 9.462 | 9.484 | 9.506 | 9.528 | 2 4 7 9 | 1M |13 |15 |17 | 20
0.98 | 9.550 | 9.572 | 9.594 | 9.616 | 9.638 | 9.661 | 9.683 | 9.705 | 9.727 | 9.750 | 2 | 4 7 9 (1113|1618 ] 20
0.99 | 9.772 1 9.795 | 9.817 | 9.840 | 9.863 | 9.886 | 9.908 | 9.931 | 9.954 | 9.977 | 2 5|7 9 (1114116 (18] 20
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