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T Tk qUTiTehd shich 7.4 WTE eidl B
A.l1.5 FT‘EETU'IEB"]'H B (Logarithmic Series)

T 3 TEYUl Sl AL goft € S otd gvft oF w9 ?1 en frefafea

AR fer S o 3 € SR T ST T S g H:
T Afg |x|< 1,74

3
loge(1+x)=x—%+x?—...

T YT HT T U KT SO, STEIOTRE S FEard
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log, (1 +x) 1 fo&R, x=1 & faw 9 2|
log, (1 +x) % fo&R & x=1 W R, a9 < &l 2,

1.1 1
log, 2 =1—5+———+...

WIETUTSZIﬁ’ G,Bgtﬁw xz—px+q20 %ﬂ@%,ﬁiﬁl@ﬂﬁf@l%:

2, Q2 3,3
+ +
_a’+p 2, a Bx3—

loge(1+px+qx2)=(0(—[3)x > x 3
3 0 o o’F 00 @2 fFx C
qug:@)ﬁ >t —...E[+Dx— St _E
= log, (1+0ax)+log(1+px)
=10ge(1+(0(+[3)x+O(Bx2)

= loge(l+px+qx2) =TT e
e, B G+B=p3ﬁ'( apB=¢q 1 94T foran € S, g9 fgeda gt o Ry
oAl g1 SId 1 B9 98 O faan ® foh jax|< 1 3R [Bx|< 1@l

4

 —

o,
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o 2
v frevta

(Mathematical Modelling)

A.2.1 ﬂﬁiﬁr(lntroduction)

oot g vafsal o &1 T8 surt wfa 7, 79 faf= &= e =1 foum =,
71 faa o1 YeE Tfs, W I B arell ardtdeh Sied § Sl aHened |, Ty
fafural o1 s ST STeava H o @) IRt g gHEnstl i e w °,
Tford 1 g, fa9w R W FgeR 1 Afqmer emar ud syt fafial st
T © 9 ST WA el Ue Sied WSS i Bl HiA G S 8| ardtern
Sired 1 foRdl T 1 T ®9 | STgaTed w I GhRA 86 T a8 e
wH F oy guemet w1 ' YSH il @1 TUR w1 TE giman g et
( wfeeaur ) wEe 21

Tel &9 39 Wioha ¥ TS SR T IR SIER0N 5 B | T Tee == Hi
for fordta freela oo €2 deava e 6t wfsean o g2 wRon w1 ==t w4

A.2.2 YRT9& Ysied (Preliminaries)

Tt freela, fava & guer o fau T eavas SiNR B WH 9EE i,
i, 9, el 3 Wer o @ A Yiehiaeh SIS 1 THgH SR qfaeEt &
o feq e1qa oI o A R TR feRanl aregehen wnferl, freueR Rl iR R A,
3T Sga W weehfadl sl At fagral w enenfa faam

T ST T Heiereh, Teh HIR &1 S AI91 =@dl €1 W9 el Hid <1 Fe
HTh, THHRT AT ] HIIHT g4 hicd ¢| TTCT IO fashed BN fF T8 T2kl &l 9
foRan ST S o S W e o fore e €1 ST BreRivifafa o 9 9§, 9% S
2 for =f 39 5= &0 3R HAR o g 9, 39 a5 7k 1 0 el 9 @l €,
2 Tl o8 WHAR %I HEE H1 TUAN B Fehal

TAMAT STehT HTH AR H1 =l o I=197 i1 hl, 3R MR o U fog 9, 39
f5g T *1 T &I, el 9€ T T, W HIAT, 19 WA & T T T A Bl STEE
T AT S Gkl Bl TH WehR AR o8 S 101 i 40° AR g0 I 450 # H19a €,
q9 3U THE, H ISR 1§ it fman w2
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SETET0T 1 T HAR &1 =Ae &1 3= &, 9ff | f§g O 9, sifer, 99 R & 9”8 |
450 T T T W, 40° B HHEAR T S=E 1@ BT

7ol &9, 39 fafa= =i o gt i)
TOT | Had Bl W drkifersh THE i THEH 1 YA hid B | GEE |, Th HHAR
& g5 © 3N SHHR! Su W S @1 WA A, S i fHiEe s €1 9% et
qfg W fog O ¥, TR o U5 *1 &faw g, 450 @ 21 7 738 0 R FAfe F=a
21 d9 d=450 W | g9 7€ i S © T 0 g ffdw fran e s=eE Wi, 40° R
g2 g ¢ 3R =TI HI01 O 1 FAT hlch, HHR 1 HoE /4 Fehrern, ar&dferes
T B
w07 2 g B Sedfad I URE, SE, @ iR S
10T B
zafera g4, 37 o TR i Sigd g, U Ty U i h
21 78 TW, S ®9 § o9 Hd gy TEeiad IR, e
foha ST © (eepfa 1)1
AB TR #1 fafde &7 81 OA, fiig 0 ), #HR & I8 7% &1 o 40, A
&f g &1 21 LAOB 3=°F 10T 81 79 B 450 m

3Tt 1

tané):gorh=dtan9‘ElT‘?T%ﬁ'dT%| .. (1)
TE 0, h AR d ¥ Hay Tfad H e Tk FHe0 2
SUT 3 BH, /1 | TehTer o fow GHieRtor (1) &1 TN I 21 0 = 40° 3R

d =450 fe=n 7 ®, 99 89, & = tan 40° x 450 = 450 x 0.839 = 377.6 H ura
Bl 2

TTUT 4 37d: Tg WS AT Toh WA 1 S=E @9 378 7 2

3TIET 379 B, 39 T ! & w3 ° Ja foprw u fafr= =Rl ) = <, e
RO H THA IRfah THE 1 SegA R 3R aren i quen § 3 gee-se, <@
R 3= FI0 F| THR o1 ® R 3@ 0 H T awdfad Sfed @ g€ 99 &
e fopan @ SR Sud A grereli-SeE, g0 IR ST i Sl e

RO 2 W, T D SAMH k1 FA fohan iR e o wwen 6 s g |
ﬁ“@ﬁﬁﬁmwm%%ﬁmlﬁﬁ'ﬂTW%lﬁH%’qﬁW(tangent)W
o fau Breprorfidta a1 wa fman 3R Gad 4 =d tan 0 9 feRam)

THfeTT 9 =01 ¥ T GHEN i MORT w9 9 A fman sae ot 7 % e
SRfeh FHEN 1 &I & Al Th FHR g foha|
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=0T 3 W, e T e i g R IR wrw fwen TR 4 =377.6 el
31 B9 HHEN H T 9 gl
affem =01 °, B WA o B o1 TaeA fepan oiR ffds fepen fom, HiAm
S, TN 378 W Bl €W, 39, T8 YN HEd B
rdfas feafa o ded ¥ i g &1 Ha=a &
areqd |, 4, & ug €, Forent iR SiR e @i | aredfersh-sfteq 9 St fafu=
A HT AT HE ok fow g A g9 39w W faer w3, Cfafie
FEENS 1 TA H ob T UG 1 T F AewTw 22"
Tel o e §, o fafa=r uRtfeorfaal 1 sremem & o forg it =1 e
w9 G EE fHa S 2l
1. o R wne-Ener g o YRR o fafe= i o sffeism oI 9o aghl
TEIR o T S o WATE eI §, TR 1 Wope s1erd] e Ater
o TN § e YRR w1 UREdH, T o weTd i Seel Wehdl @ 3R AiEl dier 9
TEME gog O, fhdl off JhR 1 21 9 Tohar €1 Te qHE, K SwE 3R
YRR fogm ¥ gafuq e afel &1 favivarsti o =, Fa9 9 & o
fer 21
2. farhe o T STER U TS o 98T 9 % Y0 i 3@ IR 98 A g
fo octarst @&l i ®, WisTen 1 Foig @ 81 7T o soctarst o e W e
T Ted, g o ordfas gei W enenid g 9, o e w5t it gl 2
W-ET T R o o Ty, S STl i ol Teel b1 s TR S @)
3. 3fafter famn fawm, wforde freel w snenfa diem w1 afgsaroEt s 21 59
e St A ) frafae § aftedq 1 gwifed #d €, o dr, 8ol & geE,
ST, Bl 1 T 37 €1 39 W=l ol "9 o fore £ S &1 9 g
ITH AIHH 1 WA o feIu emiHiet, gel o < i IO o forw SREeR, e
i WO o fou BEgHie 3R el &1 Tid i W9d o fau T e 2
Toh R S € 29 % WX 3R o ogd ¥ RYEl U, Wiehd ke Ww B € iR
F o o & faveiun R sredfide & fau e R o 2
4. o faum @Et wEdl ¥, IR § w6 % IcAEA H1 Ao HET =edl 2
ATk =reel 1 USER % &5 1 TeEEd € SR 5w giaed @dl § wEal &
e 3R ey, ¥id Tohg SEd ScIE U hid &1 o WAk dorehenati
o YR W, T o Mg Scred R Fof ford s €
Ut TEEet i v i U e vy W i €2 o &% | favEt &
Y o3 €, ST o Ty, Teel THEn H YRR fomm-vreh 1 were o wwe
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& ot ergEn feed ¥ U STIEY U stua s TN stere
SFTT g |, Sifer mfordta fget wean €, oo 21 aa el & gat w@
T 3R Tiferer Toen o Hed § gl S oure i §1 39 Al o g9E U ued
B9 == w1 o T T feel @ e
e T et e € Sifer, weh uRtfef s wwEmr @)

frefafad el g U wfaet g el 1 Seafad fhan T 2

SETETOT 2 (g WHEA) i Ee Wiet 7 T S Tk TR € Witk 18 vrarsl o st
%1 Teh TR o, W 319 I8 & | T C
TR % fR =g & 9= 9@ & & femms
Ygali 5] T&I o fRARi @ Srer
T (T 2)

99 of fh TR & 91 3R _
9 YR = f& =afw, g@w 21D
Uq ¥ Had T aR e, afeh
Tg Th wiod wwe g €l T A
Leonhard Euler, T &g Tforad
F, St w4 9T el & e 3R 2
FT HAT H WG ¥, TH GESAT & 9R H Al 1736 H AR 7 fag feaw T & 9o
el TEl B SR Tk e i AehTd oI, Sl Sel o Heddl €, Saehl Hid g
= fag fran a5 e % i (gaw fog, <t W faerd &) den =i (net)
o g € (3T 3) | Sl 7€t o M fohRl o ferw ofiR S 2yt o fore =R gen
ol (wfiat) =1 9o fFam st A, B, C @R D g/ fafga ffan mn @ qen @ =i
SN T Tgett k1 fafed ffan mn 21 ey <@ "wRd € % 3, O (IW) T & fFR
A i Sed ® @R 3, 7 & fFR B w1 Siied €, 5 g (|M9), 29 C 1 Sied ¢ 31k
3 2 D & Sied € 39U aredd 98 ® T AR & fa
it o =l 61 ween faum € gafern 3 faum sid A
HEAN © (T 99 30 o, 30 wied gC, Th 9
Te a1 A B 7)) (ST 3

7] ® fF 9% g, R & 1<l A
FH H off Fafeh Th dg § Had TH aR B
TSN W1 Gehdl B1 Euler o SIofhH o SEhI @t fermmr B
ST % g3 foh, ¥R Il W =ed gU, Tk 3wt 3

e eUD
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99 W had Tk 9K & W & fag € Euler 7 fag fvan i o= 7 foran <1 g,
Fiifer S qar @ o, foom 3iid eF @, staent amn st v W ety Sk wEr
FH A (3T 9K H WiEw) | T feaf § ST Rfus waw oifaw feufa w @t qer,
Iz W o oz & 99 R hael Tk 91 9, 79 el ohad 4 fauq o e ghd 21 dfe
9 o 99 | 4 fawn ofid €, ord:, Tw S Hwd @ R

STIER 51 39 U8 ! fag % o @] o 9gd 9w did 7, 1875 |, ff &=
A 3R D &I Sigd gu, T e dg 1 fofo

- fa

fohan TN (SMRfa 4) 1 N 3 Hifet & A A

feTu, T ¥ 1 A T IR TAT H, TR & AR \

S S HE 872 . 5
i T A /a&

fegmn T ¥ TE U WY F IS TN F AR,

A 3R D IH e, we@ & WY =9 T E 74 fH B

AfFT B o C onft o foom w@ % ¥ s@fem, 3R 4

Ffra T % U TF G A TF AN W R, A F AN R
S Hd R

gy o MfeehR W, Tk 7Y fagia =1 TR ge, St e7eid fagid swearm ¢ o
e Yord IR 1 A Hied fafe= wai § SuE fman S @ (emeptd 4)1

A.2.3 Tfurdia fegis am 2 (What is Mathematical Modelling?)

Tel 70 uRefyd w8 for nfordia fee = @ o sud gag fafe= gfwmansti 1 S
BRI T |
ufverreT T U]T | arkfaes Sied i UHE o S |6 (AL §9) o 31T o6
fore forda frae, T ga 2

Aqifaent feofd 1 o Sugs sl & e wforg o 9Reda s i
Tt e 21 g fgei & de-ie ® 8 gem woneti @ fomn T 2 A
ot fomm W1 ora gw v gl o S fafa= ufwansti &1 gmee &) 59 ufwan o
IR U5 GAferd €1 TH gid gad SSIER0 o &Y W eH, Uk W, ek S Tfd H
HA wH & fog, fre T fee | foem w3 €

Tl TS
I o forw, o witferd ©, oXel dieteh &1 fd o St 9kl ol GHg g9 U,
WA A 9 ifad 1 T dieis R €9 § TF go7mE (S 96 o ®9 H S
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ST ®) W U O oh Uk fR G e ? e gau fou uw fag W fer #1
e T ® o oRa dietss 1 Tifa qwfaes el @1 <o shiel | i derg 3R
T @ W R e 2

zafaT, e 30 9T WeW o€ SAEvFshdal Qe e WK i i 8l 3@ W
aeniid, THe w1 e wed g9 i g 9 39 8

HA B Tl licish 1 S whied, i UK hd &7
ST =01 G 2l
T g Sl o e 2
1. urEfies weel @l UEEEAl S99, ¥ $9 Wil ol o ed ©, S wwen o
gftafad 21 3 & fou, e o 99a °, 3 ueF ©, aod wd (T) o &
SHAAE (m), AcAeh i JERTC darg s o R fog o 919 o S9E ¥ ohs o6
= 1 g0 B 7L, B9 UM KT S I, Alcth i G oS o 9 § ofd € 31R
THE @l (g) i 36 TM W, T &R 7F od

THAT, 0 YHEA 1 A9 T o T 9 qr=ell shi 9= &1 | 376 SAN
3294 T 1 Wl T €1 56eh To1q 86 3 HHgH i Tagaehdl 8, foh a SH-%hiA 9 W=
g, Sl <er-hTel 1 G wd §, [l Tk HHRo FA gN fRA S gkl 2

71, < fafa= sormml 1 < org #1 R o € oI ST ¥ yde S gHH A
I U F Sied g, TAN F &1 eH <o Hd o9d 21 79 fARew & €
T o HIROT, et hidd § fhEl FehR ol ST qiede @l gial 1 of«, &H, gt
AN i, T FeAHM 1 e X fafqe s o um wet wid @ 3R Frdter s
g foh <o w1, dicieh 1 ooE W W% 9] 1 R s 2

7g gfad &1 € T <eH-1 o 7F T R o U SoamH m U STavas
oA TS ®, S fF @ [, Th STavEs ged 2l

I =01 W STH | Yol STavas: Wall sl g&+ 1 Ig Ufshar sifard 2

2. TIfUTdTE S SO, Ued ¥ UgEM gU WEEl 1 WART ok, Uk THIHT STHfHET,
A AT SR, W 1, Fiwferd 2|
WA AeTh o Ha |, A fhe T o 59, Jem-w1a T o 9M, [ o fafa=
Tl o T 7MY T 9 9 A I U ST TR ST T S TR U 9% o w9 H
ufRorfia gan < o Uk weerd o fHerd-S[erd ol 78 Hohd el © TR T @Ik [ o6 ot
1 Hay fefafad 9 § = fma s gl 2
T2 = ki .. (1)
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2

2
IE ur T TR k:%,w@ﬁtﬁfﬁaﬁmwﬁm%

I
T=2n |-
g ()

IR0 (2) WHEAT 1 O G0 A B

Tl WIS ST TS Goor sherted €, el ST 31 B1 9 ®9 9, g9 e R
F B, TS Th Gt i g ST, MO el Uk THT 1 FAN HE SeA1e,
it B 1 TXet eiiereh] o1 Teurfd o, wefiertor (2) W U T g o 1w 9 g oo #)
fafs= werg aret, < fafa= dieehl & <o e |JRol 1 | ggien 2l

RO 1
i 225 THt 275 9+
T 3.04 9. 3.36 4.

groft § fem@rn R R /=225 9, T =3.04 9. 31X /=275 9+, T = 3.36 9.

AT/ 3te faem

T feel T arafae S i THE1 oh 7w TN i STEAaH i 1 Th Ta
21 w8 9, eyl wfetor, w sesita Hed |, ufifeerfq &1 aftered #teh, ara fhu
sma &1 feef, Sheet, qeft envRmEe B Afk UE S WR 3@ HeH ki SATE I ©
S ent foF &0 arda o =@ &3 9ed 9| 3T, €9 39 TSR R i STar e
T 3O GUR w4 3R 91 TR o whero w30 g vl | 79 fAgef, S geyresfior
Rl T o 91 H IYAS qeAi o @i Mg feet @ g gRemAt &1 g
Heh, IO 81 I8 qiwar, Frast ot raeRtor el B S e o 9i9d §, BH
Eﬁﬂ;“ﬁ‘gﬁ?mwd%ﬁ'{ﬂm Tl T G &1 GART o giomm 9ol 2 # fiu
M ]

RO 2
=R fafq= el o fau w=ifie &9 9 9 fore T Se s
e (foham) aTg (T 9 (9.)
385 275 3.371
225 3.056
230 275 3.352
225 3.042
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gﬂﬁr%ﬂ,ﬂwﬁzﬁmﬁwﬂﬁﬁW1ﬁmm,mmm{qﬁ@w
W T

freror ot S oA fRT T HET oF SR @ AT W et 21 S o Ty
[ =275 Uit 3R FeqdH =385 W & faw,

qfe =3.371-3.36=0.011,%

St fop aga 1t @ iR fagel TR feman St 21 U aR <& ed figel 1 SR 3
o B, a9 gy el o1 o1ef fyelem e 71 ardfaes ufifeafd & ded o, ga 9vfq w e
1 wiswan, fregl @1 ot frdem weam 21 39 AMe |, B9 ' o1 el feEm
frefafed afier ¥ #T Fhd 2

(a) -, TAIsh 1 S o I o SHATIET erdl 2

(b) T8, TEcd @ROT o U o SRAM! Bl

7 faget =1, A wrrehor e evef fret femman @ for et @ e wmen @ 9ga
& o131 IW WK Bl &1 W g9 9 foR o Ry e aitoms we A e aftem o
T2 e T Ie safeT 7 fF T, oW 1 g SR ey % Ui i STeRe
1 T zafere TE oiifefa #, 50 T Sed fgel i ded € SR F% ufkan SR e 7

T8, Y ek Savaesk e 1 AR 7rl <fyfq ar 21 arkdfash Siae ol qHeE
TS SHHT TUIET I F0H FAT 9gd Sifed 21 §H TH T 31al 31 IUf ®9 G TFH Th
1 T & S aftfeefa 1 genfad < gl 7 en uh tw W fran gen faget ura s
T YA HG © Sk IR % aR ¥ oo S 2 21 79, 39 fedl o g, U
3TN Y U Tt uRkferfa o1 stemaa o € T en uRfeufa &1 weh ek fget wa
FHT TH|

o BH, FeeiH | S ged 9t i 36 YR wEitd s 8

(a) AU (b) A (c) AT=IeRYuy/ed fe=d
AT ST fe@ran € o S1afient w1 ST Bt Wi < 1 dehrish ol JANT Hidh,
feel ohd femen ST Tehan B

IEETOT 3 Teh G B9 H, idfed, 0 W 8 800 forun foriw Ser i w&n il 1 foreiw
AR Hereh! 3R HAeA o Fferiiad Seaer o SER o 37 Th g 2

WROT 3
e Suféerd Sead® Suféerd Sead® T
gfa fem gem gfa femum Tem gfa fem
Tarht .09 02 Rs 10
e .60 .06 Rs 20
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a9 3TER 1, SRR eell Mavahand, 0 T &0 30% FH iR tfrw T 1o 5%
Tt Y HiT A 71 9fAfA, STerR-fagm & <Han gou fefau)

Tl OROT 1 78, TUN Se9d Ukl 3R WA 9 94 wieH o Hfafed o god i =
FE 2| TEAT, o =) (), T W foeER e s ©, fefated §:
x = HahT Hi R

y = QHEEE &1 qid
z =0 A
0T 2 WROM 3 H affem ww stfehd il € R z, x, p TR0l § Hey Tad € wue
2, for z, 1 Trefoiiaa oTeRisl & @1, =JAad s 2 = 10x + 20y (D
(a) T W, TeRhT SR WA 1 fireT g31, 9 © wH 800 fohi MeR WA feman
T
7M1 x +y > 800 (2

(b) SRR ® &H ¥ HH 30% WM AR T Savahd o UM | gl A8y
St for wroft 3 o wem W | fmn wen @) e
0.09x + 0.6y = 0.3 (x + ) W=l Eal B . (3
(c) TH YR W@N Afusw ¥ fae 5% o9 § g anfeu st fo drferert 3 o
T TS W H e e ? sy
0.02x + 0.06 y < 0.05 (x + y) W8Il 2l . (4
B, X,y % G ORI i TR w 8L, (2), (3) R (4) § G T e
1 W H § q9 gue Feftad T w9 § g il s s gt @
U z W FAGH SHE, T Y
xtyzg80 ..l ) =10x+29y,
0.21x — .30y <0 1500 S/ "TTre-al
0.03x - .01y >0
7 fagel @1 g yeH I 2 1000
TOT 3 I A €1 U g fohA ST Hehell B
Aepa 5 o, SEifRd &%, gl w1 g9a g 500
1 21 @ ¥, 78 T ¢ o TRl =aan 9
45 (470.6, 329.4) W foerar @ 1efq x=470.6 0 500 1000 1500

R y=329.4 STFeTeRa™ x = 470.6 kg
T, z o fefafEd a9 < 2 y=329.4kg
z=10x470.6+20 %3294 z=Rs 11294

= 11294 =g T &t B 3FfT 5
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0T 4 B o faua o 78 wed gy o1 Frdfea fohan < wehan €, foF “ ekt SR Hiameta
e faer TeR, forad ot aefer o791 9Ida qen [N o sfesd Tawash 9m €, %1 =
qoq 11294 € 3R ¥9 98 =[aH od Ud id § A% ed 470.6 o weeR iR
329.4 foron | 1 gEm w €

STl SETET0T W, W 9= wat for fage, fedt w1 ¥ ww fafire wma w, s
F HH FH o T, Y T F o S

TEETOT 4 HA AU o T SEEn FEss shE 98 S 9ed) © 6 R 2w o
TH 99 9% TGS F1 B2

=0T 1 To0T o1 e w3 € fF SHEen 9g o Wy Seadt @ 3R 98 5 % iy
Tadl § 3R gog o WY Sl 2
T e fafre o § S Ui o 9@Ed 1 HE NS T el | e s
B179 1% WH 0, 1,2, ..., B & 7= 0 TdEH THT 1 S0 €, 7= 1 ST o Bl g9
2, Tofe) forelt ww ¢ & fo wm e p () ST fafere o ® SEen w ffe
F 2

oM wiferg o &0 fonelt fafire o & SHaen wt e wed €, SSel & forg
£,=2006 H BH T& HY HE1? T Th o, 2005 H SHEE U FW &1 39 a9
o g S 1 W@ 1 3F 96 1 TGN § Wig <0 € SN 39 ¥ 0 gE gog & gen
#1 3 a9 I SHHE ¥ T < &) AA A R B(), £ R ¢+ 1 ok e Tk T
o S ) G i A S © SR D(r), 3 ¢+ 1 % " geg 1 gen ) e
FXd 21 qd eH Gag P (¢+ 1) =P () + B () — D (f) I 2iar 21
379 BH P9 TR qer TR #d B
B(1)
P()

D()

2. %wmt@tﬂésmmwmﬁ%

1RO

1. S R g Siarel & fon gHe #1 36 gehR gy <1, 9t favelt o faw gmm
&1 zae 31 ? fop U TR b ®, Sifeh S R FEdrd 2, 3R U 3TN 4 €, Wi 9
W weand ¢, foad fm @t >0 & fag

1. 9T a0 9 ¢+ 1 o fau 9 2w Bl
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b=w ﬁ?d:m
P(1) P(1)
2. SHEHIE | AUl SAYSE W IS e A1 ard e gen ® erefq SHEen
Rerdd o Wi el S 3R g 2
sAfarumonet 1 3R 2 % RTHeEEY, 59 9 g1 ol w3 € &, 120 o fa,
P (¢t + 1) =P(f) + B(t) — D(¢)
= P(¢) + bP(¢) — dP(¢)
= (1 +b—d)P(t) (2)
(2) ® (=0T g, I B2,
P(1) = (1 + b —d)P (0) .. (3)
TR (2) ® ¢=1 TEd U, W B €,
PQ)=(1+b—d) P (1)
=(1+b-d)(1+b—d)P(0) (HHHIT (3) FFN HTeh)
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TYes Sfen =5
1
F (£/13.,0); V (£ 7, 0); STel 3181 =14 ; @8] AT =12 , e = Q;
. 72
H‘IfWTTﬁHT=7
3
F (0, 21043 ); V (0, 20); S5l @181 =40 ; o5 &1 =20, ¢ = < ;
e siren = 10
242
F (0, + 442); V (0, 6); T 1e1 =12 ; & 3181 =4 , ¢ :T\/_;
. 4
BIERERSIEI =3
15
F(O,ix/E); V (0, 4); T1e7 3181 =8 ; A% A& =2, e = g;
. 1
BIEGERSIE] =
J5
F (£5.,0); V (x 3, 0); 3I57 3981 = 6 ; @8] AT =4 , e = 5
. 8
BIEGERSIE] =3
X2 2 X2 2 X2 2
=42 = 1. +d = 12. Z+L =
25 9 144 169 36 20
x’ 2 X2 2 2 2
+2= 14, T+l 15—+ =
9 4 1 5 169 144
2 2 2 2 2 2
.x_+y_:1 17. x_+y_:1 18. x_+y_:1
64 100 16 7 59
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2 2 2 2

2 2 x° oyt

19, T4 = 2. x +4y =50 +2 =
10 40 Ty 52 13

| ot 10.4|

1. =y (:5,0),sﬂﬁ(¢4,0);e=g;mfumaﬂm =

N | o

2. (0 £ 6), T (0, £ 3); e=2; Tfucta Sfan = 18

3. A9 (0, £.4/13), T (o,iz);e=@;=rrﬁm‘ar Star =9

5 . 64
4. 49 (%10, 0), 3fd (i6,0);e=§;:|TfWGﬁ?ﬂ=?
2./14 6 J1a 45
5. T (0,x—7F=), T (0,£—=); e =— ; AT a1 =——
( 5 \/g ) ( > \/g) e 3 3
65 . 49
6. :lTrﬁ(O,i\/%),‘\’ﬂ'Gf(O,i@;e:g; RIESERSIE =
2 2 2 2 2 2
7. x_—y_:l 8. y_—x_:l 9. y_—x_:
4 5 25 39 9 16
)C2 2 2 X2 X2 2
10, -2 1. 2= = 12, -2 o
16 9 25 144 25 20
)C2 y2 )C2 9y2 y2 X2
13, =—-=2—=] 14, —-22_=1 15. =—-=—=]
4 12 49 343 5 5
3EFTT 10 U¥ fafaer goaraet
1. ity feu gQ =9 o we fag W 2l
2. 2.23 m (SFIS) 3. 9.11 m (STTe) 4. 1.56 m (THIS)
2 2 2 2
x5y Xy
5, —+=—=1 6. 187 TS 7. —+=—=1
81 9 25 9

8. 83a
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13.

17.

21.
24.

.oydqan Z—WW%|

| woerarett 11.1]

2.y—ﬁ€?ﬂ¢3ﬁ%l

L IV, VIIL, V, VL, IL, 111, VII
(i) (x,,0)

(i) XY - T

| worerett 11.2]

()245 (i) 43 (i) 2426 (iv)24/5

x—2z=05.9x* + 25)* + 252 - 225 =0

(1,-2,8)

X +y 2t —2x—Ty+2z=

6 2.
1 .

! |
b 10.
4 14
: |
4 18.
0 22.

2.

(-2

7,434,7
k* —109
| womraett 12.1)
22]
; 3.
7.
11.
15.
19.
23.

x=1 TR 9 1 ifaa T& 7
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(i) TS &=

g 11 ¥ fafaer gonaet

EREE

3,6

16

=-2 b=-7, c=2

L
T2
, o8
7
12 —l
T4

1
16. —

T
20. 1
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25.
27.

29.

30.

32.

11.

Tfora

x =0 T G 1 AfdE T& 7 26. x=09 G 1 A & Bl
0 28. a=0,h=4

im =0 im £(v)=@-a) @-a)... @~ a)
Tl a, a2 0% faw Im 7)1 stfqa @1 31. 2
lll}%f(x)éﬁﬁrﬁa%@m=n31ﬁaﬁ5qﬁmm,mﬁ%n%ﬁ“ﬂ%

A o ferg im 7 () 1 st 21
|weTaett 12.2

20 2. 99 3. 1

(i) 3¢ (i) 2x-3 w ) (x-1y
nx"! +a(n—1)JC"72 + 612(’1 —2)35”73 +.ra

a-b
() 2x—a-b (i) 4ax(ac’+b) (i) (x—b)

nx" —anx" ' = x" +a"

(v-af

-3 24
i) 2 (i) 20— 152 +6x—4 (i) ;zﬁ+2ﬂ (V) 150+

_ 2 x(3x-2)
(V)?"'F (vi) (x+1)2 (Gx—1) 10. —sinx
(1) cos2x (i) sec x tan x
(iii) Ssec x tan x — 4sin x (iv) — cosec x cot x

(v) —3cosec’ x — 5 cosec x cotx  (vi) 5cos x+ 6sin x

(vii) 2sec? x — 7sec x tan x
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11.

13.

15.

17.

20.

22.

23.

24.

25.

g 12 U¥ fafaer gonaeit

365

1 T
(i)—1 (i) =z (i) cos (x +1) (iv) —sin x —g 2. 1
X
—gr
?*‘PS 4. 2c (ax+b) (cx +d) + a (ex + d)?
ad —bc —(2ax+b)

— 6 >, X# 0,1 77 5 v
(cx+d) ) (x—l) ) (ax +bx+c)

2 2
- —2bpx+ar—>5b +2bpx +bg - —4a 2 .

apx DX ar2 q . apx DX : q — ar 5a . _é) ~ginx
(px2+qx+r) (ax +b) XX
i n—1
P 12. na(ax+b)
(ax+ b)"71 (ex+ a’)W1 [mc(ax +b)+na(cx + d):l 14. cos (xt+a)
-1
— cosec’® x — cosec x cot’ x 16. -
1+ sinx

-2 2secx tanx el
- 18. ——m— 19. msin x cosx
(smx - cosx) (secx + 1)
be cosx +ad sinx + bd cos a

(c +d cosx)2 cos’x

X’ (5x cosx + 3x sinx + 20 sinx — 12cosx)
—x? sinx — sinx + 2x cosx
. 2 .
—-q sznx(ax + smx) + (p +q cosx)(2ax + cosx)

—tanzx(x + cosx) + (x - tanx)(l - sinx)
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26.

27.

29.

30.

Tfora

35+15x cosx + 28 cosx + 28x sinx —15sinx

(3x +7 cosx)2

T, .
x cosZ(Z sinx — x cosx) 1 + tanx — x sec’x
28.

2 sin’x (1 + tanx)2
(x +sec x) (1 - se02x) + (x - tanx). (1 +secx tanx)

sin x —n X cosx

sin"x
3 2. 84 3. 233 4. 7
6.32 6. 16 7. 323 8. 5.1
157.92 10. 1128 11. 1034 12. 735
| ToTerelt 13.2.]
n+l n*-1
9,9.25 2. —, 3. 16.5,74.25 4. 19,43.4
2 12
100,29.09 6. 64,1.69 7. 107,2276 8. 27,132
93, 105.58, 10.27 10. 5.55,43.5
T 13 UT fafaer uvAraeit
4,8 2. 6,8 3. 24,12
(i) 10.1, 1.99 (ii) 10.2, 1.98 6. 20,3.036
| woTeet 14.1 |

. No

(i)' {1,2,3,4,5,6} (i) @ (i) {3, 6} @iv) {1,2,3} (v) {6}
(vi) {3,4,5,6},Al0B=1{1,2,3,4,5,6}, AnB=@ BUC={3,6}, EnF={6},
DnE = @,
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A-C={1,245},D-E={123},EnF =@ F = {1,2}

3. A={(3,6),(4,5),(5,4),(6,3),(4,6), (5.5), (6.4), (5,6), (6,5), (6,6)}
B={(1,2),(2,2),(3,2),(4.2),(5.2),(6,2), (2,1),(2.,3), (2,4), (2,5), (2,6)}
C={(3,6),(6,3),(5,4),(4,5),(6,6)}

A

4. @)
5. ()
(ii)
(ii1)
(iv)
(v)

R B, B 3R C TER 319es 2

AFRB; A3RC; B3RC; C3RD (i) ARC (iii) B 3R D
“IqH U W g, SR “=[an < faq W g

“ThTE T YT T FHT”, “qeAd: Teh UL U €T ST “=[AaH J 9 W g
“grfereram g1 foa I BT, SR “desrd: <) fad oW e

“qod: Teh U YT eMr IR “dedd: I U W 2

“qed: Teh Tor Wi B SR Cqerd: & o ar e eI cqema: diF e
I AT

| oot | S W & S A o Hen S @ wed &

6. A=

(iv)
V)

(vi)
(vii)

(viii)

{2, 1),(2,2),(2,3), 24, (2,5), (2,6), (4,1), (4,2), (4.3), (4.4), (4.5), (4,6),
(6,1),(6,2),(6.3), (6,4), (6,5), (6,6)
(1, 1), (1,2), (1,3), (1,4), (1,5), (1,6), (3,1), (3,2), (3,3), (3.4), (3.5, (3.6),
(5,1),(5.2),(5.3),(5.4), (5,5),(5,6)}
{(1,1),(1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (3,1), (3,2), (4, 1)}
A" = {(1,1),(1,2),(1,3), (1.4),(1,5),(1,6), (3,1), 3,2), (3.3), (3:4), (3,5). (3.6),
(5,1),(5,2),(5,3),(5.4),(5,5),(5,6)} =B
B'={(2,1),(2,2),(2,3),(2,4),(2,5),(2,6), (4.1), (4.2), (4,3), (4,4, (4,5), (4,6),
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} =A
ADOB = {(1,1),(1,2),(L,3),(1,4), (L,5), (1,6), (3,1), (3,2), (3,3), (3,4), (3,5),
(3,6), (5,1), (5,2), (5.3), (5:4), (5,5), (5,6), (2,1), (2,2), (2,3), (2,5),
(2,6), (4,1), (4,2), (4.3), (4,4), (4,5), (4,6), (6,1), (6,2), (6,3), (6,4),
(6,5),(6,6)} =S

AnB=0o
A-C=1{(24),(2,5),(2,6),(4,2),(4,3),(4,4), (4,5), (4,6), (6,1), (6,2), (6,3),
(6,4),(6,5),(6,6);

BOC={(1,1),(1,2),(1,3),(1,4), (1,5), (1,6), (2,1), (2,2), (2,3), (3,1), (3.2),
(3,3),(3,4),(3.5),(3,6), (4,1), (5,1),(5,2), (5,3), (5,4), (5,5), (5,6)}
B C={(1,1),(1,2),(1,3), (1,4), 3,1), (3,2)}
AN B nC={(24),25),(2.6),(42),(43),(4,4),(45), (4,6),(6,1),(6,2),
(6,3),(6,4),(6,5),(6,6)}
@, (i) T, (iii) T, (iv) 39, (v) FTES, (vi) A
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12.

13.

15.

18.

21.

| weTeet 14.2
@ (b (T ()T (o) T 2. %
) > (i) 2 (i) = ()0 (v) = L@52 ) = (©) (), (i)
(i) 5 (i) 3 (i) ¢ (V)0 () @52 0) 5 © B @3
N S | 3
(I)E’ (ll)E 6. g

400% M9, 1.50% @9, 1.00% =M, 3.50% B, 6.00% &M

1 1 3
P (4.00 % Sffa) :E,P(I.SOE St =Z,P(1.ooz BRAT) W,

1 1
P(3.50% T =, P(6.00% Ff) ==

13 1 7 1 1 3 1 7
) g’ (i1) 8,(111) 2,(1V) g’ V) 8,(V1) 8,(Vu) 8,(V111) 8,(1x) 2
9 1

L6 .7
— L (D)=, ()— .
11 L0 ()13 ( )13 1 38760

(i) i, =Fifw P(AnB), P(A) 3R P(B), ¥ il a1 SHeh aUe &1 =T (ii) &

7 4
i)—, (ii)0.5, (iii) 0.15 14. —
()15 (i) (ii1) 5
5 .3 . .
(1) 3’ (i) 3 16. No 17. (i)0.58, (ii) 0.52, (iii) 0.74,
0.6 19. 0.55 20. 0.65

(i) % (if) % (i) %
37T 14 U¥ fafaer go-raeit

20C 30C 13C3 ) 13C1

. 5 sy 1 — 5
(1) %, (i1) S, 2. )
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N

3

o

()

(i)% (ii)% (iii)% o

17 16 2
@55 O3 6. 3
(1)0.88 (ii)0.12 (iii) 0.19 (iv)0.34

.33 .3 1
)— (@)= —
()83 ( )8 10. 5040

4

* —

o,
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( Xk urem @ )

8.6. 3Tufifia G.P. 3fiT 3@ehT AT

a, ar, ar’, ar’, ... % YHR &1 GP. Tk STIRMHA (infinite) G.P. el 2 34, TH
IR G.P. o 4T 1 G A0 F o oL, 0 T SIER01 § URY H3d 71 /e e
G.P. W fa=r =i-

22
379
o 2 .
™ a=1 r=§%|%ﬁwﬁ?n%—
s
0 C
S, = — =3u—§§gc
1-= | E
3
. d
SH-SY 1 ST Bl W §, ey <@ o A= 1 ¥ SEER &l B
n 1 5 10 20
3 0.6667 01316872428 | 001734152992 | 000030072866

&1 e € foF S-S/, Sel g S g, %gﬂw%ﬁwﬁiﬁwﬁm
Bl Sl B MO €9 9, B9 %hed © T o9 p 9dw ®9 ¥ 990 8 S 21, oF @

%gmmﬁ@aawél@%mﬁﬁ,m nqw,%ﬁ—ﬂ I 21 3o o
WEY, B0 1 Hd & R IRfad ®9 U 3 TR 1 AR S =37
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316, Th IR A q, ar, ar, ..., o faQ, AR WEATIE 1 &S 99 1 9 Bl
g @
a(l-r") a _ar”
5,7 T(=n) 1=r 1-r

7@ feofd o, S9 1 > w0, > 07, FifE |1 < 121 3,

Sn—>i
1-r

Tichfaeh €9 W, AR i o = w1 S_ A SH = foRan ST T

T YR, T S=—2 U B 2

—r

i 1+l+——+——+ ——l——2
I, (i) Sttty ---—1_1—-
2
() A-sle= = o=l
2 22 2 .00 .1 38
H2H ~ 2
e iR aiftrel o6 SaRfAd s d% IR S it
11
LoLg, g, (F® 1.5) 2. 6,1.2,.24, ... (FW7.5)
3. 5,258 T . 222 G
T 77497 ( 3) TR 5)

1 1 1
5. Tag =G f& 32 % 34 x 35..=3 %l
6. UM ANE o x=1+a+a+..3Ry=1+b+b+.. 58 |a <1 3|y <1
21 fag =wifse

1 +ab+a?b>+ ...=

Xy
x+y-—1
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372 RG]

ST 12

12.6 SRR 3T UM Hert W el ST

A6 (exponential) 3T TR
(logarithmic) el o Ha STl ohi TIHIST
(limits) & A ! Mepre 1 == & 9
TES, T T I Werl o Ui R TRER S
TU, 1 IR=T F0 © 91 39k T AeiE
T B Th WM T i foramre stfeer
(1707—1783) 7 F&AT ¢ 1 U= e feent
M 2 3113 o s feerd 71 98 G S g
e ! TR e o forg STt © qen
T f(x)=¢',x DR ®9 H gReiq fopan
S Bl G Fid R € SR 9RER =ArEew
aredfass gensti 1 Gq=d 81 SRemdishig
e, 3T y = e 1 A Tehfd 12,12 H
& ST3am = 21

T YRR, T e, 58

log,:R* - R & &9 § =7 fehem STl 2,
ﬁlogex=ymﬁmw%,3ﬁ
AR whed A o = x Bl THHT Wid R*%,
S|t ¥ ATt SESl i

T © q1 391 IRE R € ORI
T y = log, x I @ I 12,13 H
ERIRICIS

. Val

x-0 X

=1 =1 fag &

e -1

o e, g9 =S . Y GG TF TR
1 ST F , S 39 ThR e—

1 < ex_l
L] Ty
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v 6 fag wifse & {Egex_l =12

X
suufe SHE STEfHeRt &1 W H W, BH WK Bl -
1 e -1
1+ < 5 < T+ ]xl(e—2), x U [-1, 1]~ {0}
i 1 1 1 -
e &, SO THy] T 1+limlx 140
3R 1in%1+(e—2)|x| = 1+(e—2)1in3|x|=1+(e—2)0=1

aq:, efoe 999 g, &9 wiw Bl e

e -1
lim =1
x-0 X

i 7 farg i e lim 28070 =y
X

x-0

st 7 o fr Lt 02T D) _ o 8 o
X

log, (1+x) = xy

l+x=e"
)Cy_l
e -1
X
e” -1
a0 Vo =1
Xy
.oev -1,
lim limy = (ﬁﬁﬁx-»O@xy_»OW%ﬁT%)

xy -0 xy x-0

Xy

limy =1 ( s lim = L=y,

x-0 xy -0 Xy
1 1+

lim & 1+ _,

x-0 X

Reprint 2026-27



374 RG]
3x_1
IETET0T 5 Aferfad IfSg hng
X X
T BH W B
3x _ 3x _
limS—! _ jjm &1
x-0 X 3x-0 3x
_ 3gim©
o-° ¥y
= 3.1=3
SETETT 6 AR wife li Oe “sinx ]
X X
. 5 lime"—sinx—l_hmﬂz"—l
Wgﬁw B x-0 X Xa()l:' X
. al
x-0 X
log, x

IaTEI0T 7 Sfehferd sifer lim—=—

x-1 x-

—lim
x-0 X

sinx

L
X L

sin x

=1-1=0

(a?ﬁ'[%ﬁl 10g(1+x)_1 o

T x=1+hM@U A, x 10 h - 0 2 W,
hmloggx:li log, (1+h)
x-1 x—1 h-0 h
[wgreet 12.3]
et st & "M ey, 9 s stfEe 8-
et -1
1. lm (3T 4) 2.
x-0 X
X 5
. e —e
3. lim (W &) 4.
=5 x—5
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. e —e
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x-3 x-3

lim log,(1- 2x)

x-0 X
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lim—x(e D (SR 2)
x-~0]1- cosx

3
lim log(13+x ) =)

x-0  sin’ x
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31‘&11'5[

'W (Sets) '

/7 . . .
**In these days of conflict between ancient and modern studies; there

must purely be something to be said for a study which did not
begin with Pythagoras and will not end with Einstein; but

is the oldest and the youngest — G.H.HARDY <%*

1.1 Q{ﬁﬁm (Introduction)

TAIE THT H U oF ST WO WH=ad Wi URehedHl
YR B STl 39 TRebTTAT 1 FIRT 7O kT 9r: geft
SrEEti W B €1 S o1 YA Gt Te el shi qReTi
T o fau feran St @1 i, ST, Wiidehar e o
T H T o I k1 STEYTehdl Tedl B
=g fagia &1 fas™ e s Georg Cantor
(1845-1918) BRI foha T o eptoTfirta Sioft o6 991 i
T hd T IR H=ad ¥ Tgell 9R 9R=™ gaT o1l 39
e H 79 Gead W Gefud o Heldd qRerme iR Georg Cantor
TREaat T e (1845-1918 A.D.)

1.2 9q==a 3R 39eht Fgur (Sets and their Representations)
R Sfter § &H agdl aEq3l o WUE I Wl A €, S q9 hi TEE!, Al H
Wiz, frdre AW ot T § o = fafae e, & we w ¥, Seeond, we
qeAeT 1 G fag3ll o1 WUE, 319y "est &1 §ug onfs foueq:, s0 ffafea
TqIg W =R &3

() 10 9 %7 faumm wd HeA, 1iq 1, 3, 5, 7, 9

(i) 9Rd w1 AfET,

(i) mw&w,w,a,aio,u,

(iv) faf= gR o &,
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(v) FE 210 % 9T PHEE, A, 2, 3, 5 q°A1 7,

(vi) FHRIT x2—5x+6=0,%F TA A, 2 qA 3

T8l &1 ¥ 3Ed ¥ o Swdad yoid Sl ¥ auge 1 U guRenfid wue
79 o1 ° ? T fordht og o Gaiw o g9 g faofa ffyea &9 @ o 996 € fF 9@ 9
T Yod G W € 1ol TEl 21 SE0: g9 e ffvad 9 @ w Thd ? R Fa
T, 9RG A o TR W T #1 gHen fawda T A W wuw ¥ fAfveaey 9 2

B0 e UH e o 9 3R ST 3 ®© €, fen vam it o fage 9
o S @

N : UIehd GEst 1 qH=ad

Z : Uik h1 G

Q : IREa Hemed &1 gg=d

R : Idfas GEstl &1 9ead

Z+ : 97 qUIehl 1 G

Q*: ¥F UREd e 1 qH=IA

R*: ¥F Idfash &Ast &1 Tg=ad

3 foavm aq=aat & fau fruffa Swfaa gdiel &1 =& 29 39 g5 ° fR@
FH @I

Tqh Afafiea fava & die gt foeam s %1 9% T e gg==a
T €, Fifer Faife faed st o ffa s %1 Auke T At ¥ g At
o fou fa=i-fa=t & gena 81 o1@: 98 U guRwiiE ue e 2

37 ‘aEgetl o GURWId GUg’ i g9 Uk TY=99 wed ¢| F8 W g5 frfafed

(i) 9= o foaq o&qe, @@ de1 HSE qEEeE 0% g

(i) T=@ &1 g™ FUS guiHTen % a2 e @ fef| #W e,

S A,B,C,X,Y, Z 3%
(iii) TS ok STEFel 1 SAUSH T % SIS AW g el wd €, 94 4,
b, ¢, x, y, z 3

G g, YT A1 Teh 31999 €, O 80 Hed € 1 ‘g T=ad A | ©'| e
‘m%"W%’?3IT‘ﬁ%’aﬁlﬂ%ﬁaﬂﬁ@mwm“ﬂ(epsilon)”aﬂm
oo ST 1 o7d: ¥W w OA faed B Ak b, gq=sa AT oage T 7, 9@ 79 b
DA fored & 3Rk 58 “pogead AW &1 2" 1ad 2|

T YRR SIS e oF @R o W= Vor w9y H ¢ OV isg » OV, 58t
YHR H&A 30 o AT UGSl o §=ad P& faw, 30 P f&g 150°P.
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(M)

et Teea 1 ety w6 ®1 Q1 farEr €

() TR A GRUiEg w9

(i) TH==a fmin §9

U &9 H, 9= o Gl Tgal bl Yeag fhan S €, sToa i, T T

q, ard-form g0 g foFan S @ @R 39 Gt 1 U Hed s & Hw

forad €1 Sareoned, 7 @ F1 weft g9 o[ quiichl o geaa 1 9ui I w9 H

{2,4,6} g1 feran < 21 forddt Tqeaa 1 IR &9 ° =BG #0 & |/ IR

(a) FEA 42 w1 famfsa & o 9 9pd G@Ael w1 9qead
{1,2,3,6,7,14,21,42} ®1

(b) 3TUSH gufaren o Gt W 1 WL {q, e, i, 0, u} €

(c) Towm reha Gt &1 gq==a {1,3,5,...} €1 3id & fag, fomet gen 6=
Tt €, I% Saad § R 3 faue gemet w1 g siade

e FIT & IR T F 76l 1 Gigg FH H STk HH H Hed & 2l 21 T

YehR SYge W= i {1,3,7,21,2,6, 14, 429 9=f¥ia X Tehd €

¢ A T AT fo T o Ueel & ¥ fored o Foreht svepr
1 GHE: N T fored €, eterfd, e eteEd g @ e g 21 e ok
faw w5 ‘SCHOOL’ ® Woeri &R} =1 @q==™ { S, C, H, O, L} @

(i) Tg=e T &9 °, fordl T o G4t el °§ Tk Farts [UrEH el @ S

TH=g O 1R ok R stoad | &l B €1 S0 9= {a, e, i, 0, u} H
ol eraal ¥ weh Tdfe ured € fF 3T @ ek Stedd ST afren 1w
TR ? 3R 39 TUHH el S 3T S1eR Tl B

30 W==d & V ¥ Tefid # gy ed faad § o,

V = {x : x S oA % TH @R 2}

el M < =Ry for forel weea o sre@El 19U S o e BH e

1 WA A €, (x o T W R o= welteh b1 off WA TR ST Wkl €, S, 278K
y, z 3TM&I) TSEeh ST ek 1 fog “:" forad € s o fog & % 9q==a &

el o fafere qued @i forad € SR R Hqol e i Heel wiew { ) o fiw

ford &1 e V o SR 9 i ffafEad YR § uel S €, |l x 1 aeeE
el x AU ST 1 T @y Bl
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4 TG

79 i | g 1 WA ot x 1 qgeaa” & Ty iR e w1 g f Sl
x' o fau fran S B1 SR % fo
A= {x:xTH Yihd H&M € 3R 3<x< 10} * FreAfaiad v 9 75d € -
“geft x 1 T, SRl x T Wihd &A1 ® SR x,3 3R 10 % o= H 21 o1 g
45678 3R 9 A= A ok EFd B

Mg B SW (a), (b) 3R (¢) W WX &9 ¥ afvla qq==ai &l HA: A, B, C ¥ Fehe
X, A, B IR C o1 wq==g fmio w9 o, frefafad wer 9 off frefua fman s g
2l

A= {x:x T Yhd G& & S G 42 i faufea et 2}

B = {y:y Sish Soidmen &1 % @R 8}

C={Z:ZWWWH@T%}

SETECOT 1 FHIH 2+ x —2 =0 T 9=ad =X &9 7 faf@y)

T USd HHIRUT 39 YR o s HeRdl ®,
(x—1) (x+2)=0, 3 x=1,-2

Id: e THIHIU 1 Bl HEed URH ®Y § W YHR for@l ST Hehar € {1, - 2.
SETETUT 2 TH=AT {x: x Th o7 qUeh & 3R x? <40} H TR &9 ¥ fafemy)

761 1,2,3,4,5, 3R 6 e gl € e {1,2,3,4,5,6) 0 99w & I &Y

SETE0T 39g=d A= {1,4,9,16,25,...} & 9g=a fHi &9 ¥ fafau

T HYeEd Al g9 39 YR fora wehd €,

A= {x:x U Wihd GEA &I a1 B}
foeheqd: 39 39 YR ot forg wehd ®,

A={x:x=n{3ﬁneN}
SETE0T 4 = {%%,%,%%,g}ﬁwﬁﬂhmﬁﬁf@m
&1 B9 @A ® fop f&U U Wyeem o Yoleh ST 1 3991 SHeh e W | %W Tl T
off for o791 UH Wehd W@ ¥ S | W URY EER SR Tk 9 ek il St €
R 6 9 fer T 21 ora: ggeea e w9 A 3@ 39 R foad €,

{x:x:n’j_l,n,@?mmé?ﬁ? 131’136}
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=T 5
SETETOT 5978 AR U= &9 H Fiid Yieh TH=a4 1 35 3R F=a4 0 &9 § afvfq

W@WWW:
() {P,R,LN,C,A, L} (a) {x:xTh ©7 qulih & AT 18 &1 WISTh €}
i) {0} (b) {x:xTH Uik § 3R x2—9 =0}
(i) {1,2,3,6,9,18}  (c) {x:xTH ik & 3 x+1=1}
(iv) {3,-3} (d) {x:x ¥ PRINCIPAL %1 T 3R T}

&l dfh (d) H, w155 PRINCIPALH 9 3181 € 3R & 27eR P 3¥R [ i TR €8 €,
37d: (i) 1 9 fHeM () @ 2iar 81 3 YR (i) 1 & M (¢) 9 2ia 7, it
xt+1l=1 a8 fh x=0 7@ ft 6, 1, 2,3, 6,9 3 18 & ¥ Y& 18 I
qISTeh €, AT (iii) 1 FEl M (o) @ &ran 21 3fd § -9 =031 x=3,-3 3
TEfAT (iv) 1 & fHer (b) @ Biar €1

et 1.1

1. Trefafaa § &8 9 == €2 o1 I 6 St gasu|
(i) J3eR ¥ URY M aral 99 o 9t Wl 1 HUE|
(i) 9Rd °h 6 Ha9 3Tk Gfaamemelt o@ehi &1 |9UE|
(i) fova o T IR Focdrsl w1 UG
(iv) ST9eh! hefl o et dctehl H1 UL
(v) 100 § Y9 9 Urehd @A H1 GUB|
(vi) @ YHER g fafEad Y=l 1 9Ug|
(vii) |t F9 qUiishl 1 T
(vil) 9 TA™ H T alel YAl 1 TUEI
(ix) fova o wed Afus e ekl &1 HIE|
2. WM ST A={1,2,3,4,5,6}, G M ¥ S0P TWiEk e Ul ¢ 9k
G 5...A (i) 8...A i) 0...A
(iv) 4...A v) 2...A (vi) 10...A
3. fr=fafas ag==ai & I w9 ¥ fafau:
(1) A={x:xQT=FTTW%3ﬁT—3<x<7}
(i) B={x:xT&M 6 U FH Uk Uhd & T}
(ii)) C={x:x T FHl Ht TE Wopa Hem 2 fowes it 1 AHat § 2
(iv) D= {x:x T 19T & € W G 60 i Aeh 2}
(v) E=TRIGONOMETRY ¥& o Ul 31 1 qH=aA
(vi) F=BETTER 3% o q+fl & &1 9=aA

Reprint 2026-27



6  TIoT@

4. TAfafeq aq=== = 9q== i ®9 § =@ sifag:
() (3,6,9,12) (i) {248,1632) iy (5,25, 125,625}
(iv) {2,4,6,...} (v) {1,4)9,...100}
5. frefafed ageaai & 9t sael (Few) & gEias R
() A= {x:x Tk fauq qrha Ge 8}

(i) B={x:xTH qui® ¢, —%<x<%}

(i) C={x:xTH qulieh €,x? <4}
(iv) D= {x:x, LOYAL 9% &1 T% 37N ¢}
v) E={x:xﬁ%®ﬁwm%,ﬁ'ﬂﬁ3lﬁ?ﬁ@ﬁ%}
(vi) F={x:x ISt auidmen &1 Tk =45 B, S kW U8 STl €} |
6. =T R UL ¥ ¥ fafea iR < iR gyeea i &9 & afvfa ag=m 1 92
ﬁlﬂ'l’*lﬁlﬁﬁ"lz

() {1,2,3,6} (a) {x:x T 19T H&A € AR 6 1 W B
() {2,3} (b) {x:xTE10 ¥ %4 T faud g g 2}
(i) {M,ATHELCS! (c) {x:xT% Wihd T&A & 3R 6 I ASh 8}
(v) {1,3,5,7,9} (d) {x:x MATHEMATICS ¥ &1 T% 78R 2} |

1.3 Rad @q=d (The Empty Set)
=g A= { x:x FRG THa &1 FHam XIH oo wh faanef @)

B9 3H TR H S B e X1 H Teaa faenfe s fim o 3Tt gen I
F Hehd B F: GYEI A o SEFedl &1 Ge dibg 2

3@ e fa@ ¥g==a B W fa=ur sifaa:

B={x:xodum § %en X qen XIaH § e fonedt 2

0 3T € for we famnefl ww we <A wansti X qen X1 H e1emad T T Tehd
21 od: gy==a B H 1 f e @l 2

aftarer 1 Tk g s weh ot s e g ?, Rem a1 9 e
FHEA €| T8 TR o STHR B Uk R qqead € 5 & A & o gq=aa e
2 e wq=ag &1 udieh ¢ stwen { ) 4 wERfd @ 2
B e o Tl & B9 SEE ] ® &
() A AT & A= {x:1<x<2, xTH Whd G 8} 78 A e qqea
2, FifF 1 3R 2 o "eA HIE Wehd G T Bl 2
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(i) B={x:x—2=023IR x Tk e Gen 8}. 7 B e ageea 8, s e
X2—2=0, x o fw& ot w" o 9 G T e 2
(i) C={x:xTeM 2 ¥ s T T A9 &N 8} o C o wq=a €,
Hifeh ohae G&AT 2 € TH AT HE T
(iv) D={x:x*=4 xfaum 2}. @ D fioa uqeag 2, #ifd wfiexw
x}=4, x o fopdt foum o= 9 wqe & g
1.4 uftfie of s AH¥=d (Finite and Infinite Sets)
uH itsie fe A= {1,2,3,4,5), B=1{a b cde g}
el C = {38 9na fova o fafq= 9 o @ ot 9o}
TH @A € foh A™ 59999 § SR BH 6 o7@9a 81 C W fope rg@e €7 S T o
g % C o orogal =t e o 91 T T, fhg 9% Tk Wiehd wew ¥, S 9gd a€!
g Tl 21 Rl ggeem S o oremdl ki HEm W wHR ATy gyeed o fae
el i GEM 9 € SR T w9 Ydih p (S) gN WeRid #%d 21 A p (S) TH Wieha
e 2, df S Uw onfied aRifaa "gesa eiar 21
EY Wiehd TEmetl & Tq=ed N R foeR | eq 3@d € 56 Sq=ed o fadi
o1 G Hifha TE1 8, it qrehd GEemsl w1 g SEifid el €1 39 YR g9 Hed
& T Wieha Wemel &1 e U STufifia geEE el §1 SUgsd e A, B A
C it wq== € 3R n(A) =5, n(B) = 5 3R n(C) = =g Hifha we|

afterer 2 U e, S R © ereren frwer sl i wen Fivea g @, uRfia
TH=g HEAM T, I Y=g AGRTHa Y=o Feard 2

3T B I[EON W fo=m &l

() afc W awe o &l o1 gqeag ©, @ W akfid 2l

(i) HH ifSIT fof S, THeRTOT x2-16 =0 o Bell &1 Tq==a 8, al S IRfHa 2l

(i) AF offsu fF G, fedt Y@ w fom @t foged =1 @q=a 2, @ G

srafifia B

o &H Rl T o U w9 ° fefid w5 €, a9 80 SH gq=ad & g
ol H HISE { ) oh iR fomd €1 et srafifaa gge=a & weft sreal 6
FIEH { ) AR foramr gwa € 2, Fife W gq=ag & feudl %1 ge difrd
&l Bt 21 37d: en TrEt SraRfid T 1 YR &9 ° Yehe i o foIT 3&@eh A
Y ¥ 3o fedl i forad 7, foog SH 9= &1 GE T 8 Hoh 3R qaraid
f g @ 2
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IR, {1,2,3 ...} Wipbd Wt # W= €, {1,3,5,7, ...} oo wea
st &1 9= © SR {...-3,-2,-1,0,1,2,3,...} qUlishl 1 G==d B1 A Gt
T IR B

= frorott | Tt sTafifd S 1 A TR w9 § TR R S et 1 3
o eI aredferss H@metl o TH=ag 19U 36 ®9 § &l A <1 Wehel €, Fifeh
TH WA o SrEddl 1 g G99 Ui (wiiEE) & e B
TR 6 SR frAfafed SYeEl § # uReE § ek @ emRfm %
() {x:xONB3R (x-1)(x-2)=0}
(i) {x:xON R x2 =4}
(i) {x:xONB3R 2x—1=0}
(iv) {x:xON 3R x T 39T Ge 8}
(v) {x:xDNEvﬁ'{xT%TW%}
gl () 9S9 9= = {1,2}. o%d: T€ R B
(i) 9S9 T = {2}, ord: gg ufifia
(i) I<T GH=EE = . o7 Tg R B
(iv) T&a gon wq=ag |eft A9 SEmsl % gy € SR it AT st
1 TSI 3 €; 31: YS9 Gq=ad ST9RfHd 2l
(v) Hifr foom qrepd Head ed §, 31d: 9S9 9q=ad Saifha 2|
1.5 WA "9==d (Equal Sets)
T fu Tu wq=EEl A SR B, W, 9f€ A %1 Yok er@dd B w1 off e7eFd ® qel B
Tk Tadd A 1 ot 3eEd €, A Ugeea A 3R B, GHM hedd €1 Tseddn <Hi
Tl § qed: W SEgd e 8l
aftarer 3 T Ggesa A 3R B UUF dedd €, A% I8 dedd: §HM oEdd &
3R &0 fer@d € A = B, 37901 9= 1AM Fead ¢ 3R ed forad € A #B.
(i) =M offs fF A={1,2,3,4} IRB={3,1,4,2}. 9 A=B.
(i) W ST R A, 6 9 FH 9T F&AA 991 P, 30 °h 9T UHES]
e €1 T § b W A 3R PEAE €, it ohed 2, 3 3R 5 €
TEA 30 & AYA [UES € SR 6 ¥ HH off 2
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afe foFelt T % Tk A Th W Ak STeEet S TRER Bt g,
Tee SEedl Tel ¢SSRl o Ty weed A= {1,2,3} IR B=1{2,2,1,3,3} TAH
g, Fiifeh A1 Yoieh 31a9d BH © 3R gHen faeim off 91 21 36t Ror 29 A ferelt
T 1 U HId EI SEeh el 1 TG Tl A 2

SETET0T 7 G9H 9=l o I Sieu, A% UE HIE g €, SR HR0 off Saarey:
A= {0}, B={x:x>153R x<5},
C={x:x-5=01}, D= {x:x?=25},

E={x:x G0 x2—2x—15=07FH Tk &7 QUi T &}.

T ME 0 e AR 0 @q=adl B, C, D 3R E, & & frell & off 7ef 2, or@: A= B,

A#C,A=D,A=E.

Fifeh B = ¢ fobq IR &g gq==a o &1 21

Ad: B C,B=D da B #E.

C={5Tg -5 eD,ggdfaiq C=D

Tl Fifeh E={5},C=E,D={-5,5} 3R E= {5}, 3@: D = E.

TH YR GHF Al 61 I shae C el E 7|

SETETT 8 TeAfelEd Seeg I § 9 A W WHE €2 S SW o A Sy
() X, ¥ “ALLOY” o 18RI &1 9=ad e B, ¥ “LOYAL” o 37&W &l

HH==4|
() A= {n:neZTM n?<4} 3R B={x:x e RAA x2—3x+2=0}.

g () T X={A,L,L,0,Y},B={L,0,Y,A,L}.2m: X 3R BUAH Fq==
&, ifen Terell T=er o Sfe@dl i TR o qYead d<ordl Tel ¢l 3d:
X=1{A,L,0,Y} =B

(i) A={-2,-1,0,1,2}, B={1,2}. 5 0 e A3IR 0 ¢ B, s@feTw A3 B
o e €

gy-Taet 1.2

1. Trfafea & @ w9 9 foa aq==a o S35 ©?2
(i) 2 9 9F foaom reha wene &1 q=a|
(i) TW AT G&AA ®1 Tl
(i) {x:x Tk JIFd TG T, x <5 R W & ;WA x>7 )
(v) {y:y fFet ot < T e %1 swafts fag @)
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1.6

Tfora

. Trefafed au==ai & @ ®F 9RfEd iR i el &2

(i) =9 o TEH H1 T

i) {1,2,3,...)

(i) {1,2,3,...99,100}

(iv) 100 ¥ S ¥ qUliehl 1 F==d|
(v) 99 | B AYSH YUl 1 Tl

. Tt aq==ei § 9 Yoieh o folq o=y o i ufifid © @ik s eufifia 22

(i) x-318 o HHIR W@stl &1 ==l

(i) TS FoidTen o 1Rl w1 Y=

(i) =7 HEmet w1 gg=F S 5 o [N

(iv) et | @A a1el S 1 el

(v) 7a 63 (0,0) ¥ 8 R I ad Fal 1 Tl
ffafad & aqemsy fh A=B @ @12 T 8:

i) A={ab,c,d} B={d, c,b,a}
(i) A={4,8,12,16} B=1{8,4,16,18}
(i) A=1{2,4,6,8,10} B={x:xTH 7 qulieh ¥ 3R x <10}

(iv) A= {x:x T & 10 & Tk TN 2}, B = {10, 15, 20, 25,30, ...}
711 Frefefad ggeea g gaE €2 SR 9fed SaRul
() A=1{2,3}, B= {x:x®HHW X2+ 5x +6=07% T% & &}
(i) A={x:x¥E ‘FOLLOW’ I T&% 3R ¢}

B={y:y ¥ ‘WOLF’ & T# &R 2}
= QU gU o=l | 9 UM Sedl 1 99 Shifad:
A=1{2,4,812}, B={1,2,3,4}, C=1{4,8,12,14}, D=1{3,1,4,2},

E={-1,1}, F=1{0,a}, G={l,-1}, H={0,1}
SUaYeed. (Subsets)

I feu ==l W fo=r wifT:
X = 3T9eh foame™ of [t foenfei 1 wg==,
Y = Suehl hefl oh |l fonfea =1 s
&1 @ € o Y 1 e fede, X o1 off Uk oreed €, €9 hed € TR Y, X

Teh SUETEE § X 1 Ueh SUEH= €, Wdiehl § X < Y §R Yehe &id B | Teiteh =, her
‘U IETEEE B, e fafdtde §' o Ty W e 2l
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uftarer 4 9fk gg=Ia A 1 Y% T9gd, 9g=ad B 1 i Tk f9@d €, df A, B
SUHTET FEa
T IR H, ACB, IR 5@ & g € A, ¢ € B. IgH1 Tl ‘=, for@an o7ed
‘qred ©' B ], 1 A gaureies el ©1 39 Ydish 1 AN Y ok, B9 SUeqad
1 IRA 39 YR fora wend :
AcB 3T acA=aecB
TH ST U 1 56 TR UG €, “A, B 1 Th SUHTEE §, A€ 39 e I,
fF o, A T FoFe © 99 § % o, BH1 ft U foga 21 4 A, B & TH
IueEg E €, o g9 fored € TR Az B |
Tl e <1 ey foh Al B, %1 W= e oh faiu sheiel W T SAEYTE ©
fh A1 9% of9@d B © 21 7€ G9d € foh B 1 Y% o@dd A W @ A1 7 7l AR
U1 Bl € T B o1 9o 31o@d A | oft 8, @ BC A 39 391 H, A 3R B 90 =
g a3l 3H JhR A B 3R B c A<:>A=B,Tf|%5f ‘o' fgan areqd (two way
implications) o T cften 2 IR 58 9r: ‘afk 3R e A’ T&d & qen g o “iff
o 21
R ¥ frwd et @ fF 9% 9U=sa wEn H1 SuOgsEd €, Sfeiq
Ac A | IfF o 9= ¢ ¥ HIE fead TEl gl ® o7d: eH 39 o 9 gend € &%
¢ e T 1 U SUGHSET ¢l 31d B9 D SAel R foER i
() TRTa Temstt &1 9q==ag Q, ardias dedsl o WH=ad R &1 TH
IuEeEd © 3R g9 faed € fF Q <R
(i) A A, TEA 56 % G WISTRI 1 = B IR B, G& 56 o G 94
ST o1 T €, dl B, A 1 Uh SUHT=ST € 3R 89 foed © % B
c A.
(i) o AT R A={1,3,5} 3R B={x:x T 6 U FH T 09 qehd
H@T%}FﬁAcBHWBcA,W:A=B
(iv) W ST 6 A={a eio ul I B={ab c d.a A BH Th
Sugge € ® qe1 B ot A w1 Sqaq=g e 2
M oifsT f&F A 3R B 9g=sg 21 Ak Ac Bdem A=B,d A, B Sfera
SUHTETE FEA € X B, A 1 AT eed sealdl g1 3areoned —
A=1{1,2,3},B={1,2,3,4} & &% Sfua STeq==d 2|
Ift g==a AH Shadl T 7999 @, 9 0 38 TF Uehel Ao Fad &1 37a:
{a} T THA 9= B
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SEET 9 e e TeEl W faeR S
¢,A={1,3}, B={1,59}, C={1,3,5,7,9}.
Tk eI g o e el YAl < el ¢ IRy
i ¢...B (i) A...B (i) A...C (v) B...C

g1 (i) ¢c B, e ¢ T TH==IT H1 STEH=T el 8
(i) AgBifH 3 AR 3¢B
(i) AcCHifeh 1,3 cATA 1,3 C
(iv) B < C #ifsh B =1 Yok 31@9d C | ot B

FETETOT 10 HH AT A= {a, e, i, 0,u},B={a, b, ¢, d}. ¥ A, BH Tk TG
22 F& (F?2)| F A, B U q=A &2 Tl (F?)

SEEI0T 11 HE ofST A, B 3R C i g™ €1 9 A e BAI B C, df &1 a8
Ta T fF AcC? ik 761 o & Ssew §ifsu

g0 HA oS fF A= {1}, B = {{1},2} 3R C = {{1},2, 3} Tq==aa1 Iel
AeBHifF A={1)TN BcC TI 81 Ry Ac CHifH 1 e AR 1 ¢ C.

e HIfST o Tl T=e &1 T 31699 SH G99 1 STGH=9d &l 8 Hehdl 2|

1.6.1 arEIfas GETell & WH==d o& SUGYed
ST o SR 1.6 W T 2ial ® o @g=9a R o 9gd | Hewqul sudq=ad €1 3

Y P9 o W W A9 3 ®W
Iehd WA w1 W= N ={1,2,3,4,5,...}
quifehl T Tz Z=1{.,-3,-2,-1,0,1,2,3, ...}

IREE Herel 1 9=l Q={x:x=§,p,qe 270 g+ 0}, 5! 39

“Qwﬂaﬂmaﬁxwwww%ﬁﬁxwwg,a%w%,aﬁpaﬁi

T ¥ SR g T R QF s H s (R —? G0 e

%),%,3% m%@sﬂmmmm% sin —1—31 .
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srafieE St w1 e, T8 T, 9 Fefd = €, 99 o arfas gemed (i
et &l BEwt) U et s ar 2l

3d: T={x: xe R3Rx ¢ Q} =R—Q 7l ¢ q:ft arafaes Head s i
TR T o W= H [, /5 o enfE wfmfaa ©

T W= o T D W FaY 39 TN ;

NcZcQQcR TcR NzT.

1.6.2 a0t R & SUAg el & ®YT H (Interval as subsets of R) AF TfoC T
a, b e R g < b. 79 Irfaeh Gt &1 Ggead {y:a <y < b} Tk foga Faa
FEA 8 3R TdAH (a, b) R F1EAT B B1 0 3R bk <t feorg @eft foig 5@ e
T T § W ¢ 3R b 39 FRA § T e 2l

Ie e o of@ fog off 3 € ¥9d (S]) ofWa wead € iR Uik
[a b] g Trefd g 21 of: [a, b]={x:a<x<b}

T el & S Tk 3 g WA 3R g W gl B

[a,b)={x:a<x<b},a¥ b T Tk el A ¢, TG ¢ fafde & fohg b
qafsid 2|

(ab]={x:a<x< b}a¥ b T Th GeTl A &, forad p witAfera 2 foig
amﬁﬁél

T Tohdl GRI ATfas WEAsl oF U=ad o SUHHeadl oh Sooid & &l Th
depfeuss fafy fierdt €1 S & fog, afs A=(-3,5) @R B=[-7,9],a AcB.
TH= [ 0, oo) UG STAfIh SN % GHead | <Al ®, @ik (- oo, 0 ) RO
Irdfas NS o GH=Id I U Bl (—o0, 0 ), — 0 ¥ oo dh foEgd @1 4
Feiferd aTedeen HEAST o WHeEd S WSl il 2

IRfaeh W@ W R o ITHH=adl o €9 § Afvid ITge auall bl Teptd 1.1
ﬁ??rf&nw%z

(a,b) [a,b] [a,b) (a,b]

O O L @ @ O O @

a b a b a b a b
3TTeRfd 1.1

Tel & o 2 € TR U ofa o o o™ wen W e fag e €
IO, ad W= {x - x € R:—5<x<7} &l A®dA (-5,7] €9 ° for@ qahd
& 1 A [-3, 5) i e T 9 H {x:-3< x< 5} g for@ "end €1 wEm
(b —a) T T (a, b), [a, b], [a, b) TN (a, b] § ¥ foret &1 ot ool wed 2|
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1.7 wrdfieh =g (Universal Set)
g fondt foeie weed o g U MR G=E & STagel SR STEH=aEl R foeER
T gl €, S fop S| fowiw weel o wfien g ©1 S & fau, gen-yonedt
AT AT GHI TH Wiehd HEe & qead 3R SUeh SyHq=aAl ¥ &4 el €, 59
T FeEsTl 1 TH=IE, TH HEAsl 1 U9 S| I8 SMHRYd 9= ' WrdfIeh
Weerd’ el 21 et qead %l 9 Wik U S el wd © SR 56
ITEH=El & AW A, B, C, 3 I

IR, qUTiehi oh W= Z o fore, 9w Sensti &1 9= Q, Ush WA
T Bl Wehdl €, 91 Sdfaeh Heel %1 =g R 9 U Wi qeed gl Gehdl
21 Th 1 IR A T SHHES e o fau fove o g Hid 1 gee,
s TH=ad gl

yy-Taet 1.3

1. o @ ¥ gdfieh < ¢ &l R F F&l HYIT IR

(M)
(iii)

(iv)

V)

(vi)

(vii)

(23,4} ... {1,2,3,45} (i) {aboc}.. {boecd}
{x : x 3T9eh Tereer™ 1 shen X1t Ueh foremefl @), .. {x:x ek fommem™
e fereneff 21

(x:x THE guaer § feord W 99 @) .. {x:x T HHH GHAA § o9 @
fSraent B 1 3o 21}

{x:x Toreht Taer o oo b SIS B) ... (o x TR wmaw o frea w
I B

o x TRl uaet o feord sk @Herg B9t ©) ... o x ToRE THaet o feom
T I T

{x:x Th G0 Whd G& B} ... {x:x Th qUi% &}

). Sifau for fefafed w99 9@ © Y@ 9799 o

(i)
(i)
(i)
(iv)
W)
(vi)

{a,b}z{bca}

{a,e}c{x:x&ﬁﬁﬂ“ﬁwm@w%}

{1,2,3}c{1,3,5}

{a} < {ab c}

{a} e€f{a b c}

{X:x H& 6 9 HH Th TH Wihd & 8}  {x:x Th Wehd & &,
St "@m 36 @ fafea s 2
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. UE it TR A={1,2,{3,4},5} | FrefefEa § 9 A @ wed W@l e @
3R 12

(i) {3,4}cA (i) {3,4} €A (i) {{3,4}}c A

(iv) 1eA (v) 1cAW){l,2,5}c A

(vii) {1,2,5} €A (vii) {1,2,3}c A

(ix) ¢cA x) ¢ A xi) {¢p} < A
. fr=afaftea aq==ai & af stag=aa fafau:

(i) {a} (i) {a, b} @) {1,2,3}  (iv) o
. Trfafed =1 sfqua w9 4 fafew:

(i) {x:xeR, -4<x<6} (i) {x:xeR —-12<x<-10}

() {x:xeR 0<x<7} (iv) {x:xeR,3<x<4}

. fr=fafed et & aq==a fmin w1 ¥ fafau:

(i) (-3,0) (i) [6,12] (i) (6,12]  (iv) [-23,5)

. Trafafad o 9 yoie o T o siF-" Wb Sqeed yEifad Hl?

(i) THHIT FAqsi &1 =l (i) THfgamg s 1 w==a|

. "gEEE A= {1,3,5},B={2,4,6} AR C={0,2,4,6,8} ¥&x €| 7 A Tq==r
A, B3R C o foru frefafaa o @ & @1 (F) deifes g fog s gehd ©72
(1 {0,1,2,3,4,5,6} @) o

@) {0,1,2,3,4,5,6,7,8,9,10} (iv) {1,2,3,4,5,6,7,8}

1.8 a9 3@ (Venn Diagrams)

Tl o S AR Heel 1 sl gR1 Frefud fRe 1w @ 9= 9O ama
Ed 81 o 3TR@ 1 A US| ThITE John Venn (1834 $o— 1883 o) o M W 1@l
T B 37 NG W S SR €% ok WHEG: o9 Bid ¢ el Wiaten ST il W
T A 5 3N SHeh SUEH=EAl i U g9 gl eI i 2l

ot o 3@ o Gyl o STedl i Sk foey gy o o s @ o
aMepfa 1.2 R 1.3 ¥
U

U
o] o]
5
o9 *9
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geld 1 Rt 128 U= {1,2,3, ..., 10} T Gdfs qq==d € 3R A= {2,4,6,8,10}

ST Th ST €,

Tl 2 IR 137, U={1,2,3,..., 10} T Gl gg==d 2, f5eh A= {2,4,6,8,10}
3R B = {4, 6} STHT=E & 3 B A.

IS oA TRl T faegd T ST < g1 Gyl o itTe, Fafs iR SR
R fo=m &
1.9 HY==r W GWiRATd (Operations on Sets)
feell weneti o en U@ ek € foF Tt W A, $fay, on iR 9 i wieard e
bR HO= 1 St €1 378 o Yeieh Giehan b1 < weel W Hu= feman e e, e
T o1 T I g2 ot 3SRl o fau & gemet 5 SR 13 W A i Gk qo
FH 9 e Fe 18 U Bl €1 A Femsd 5 iR 13 W e &1 Gfiha o &
W EH W 65 W et 21 3 bR, e U wfiward €, foent € wgeadl W Hu
FH 9, Tk 3 GH=Id o W1 21 376 BH Hgeudl R e ol & Gihast wi
e 3 3R S TUrEl 1 St w1 Jel W SIH g9 gl %1 Sooid faRd
HEfeh TH=ad o SYSg=adl o €9 ° &

1.9.1 @g=erdl @l @AerT (Union of sets) A i i A 3R B #IE < 99==4 T
A 3R B %1 Qi 9 9q==a ¢ f5ad A & @ft eagal & @y B & off g sread
g, e IAfTe staFal i shael Uk aR fa@n T g Wik ‘U’ 1 9o afer i
foreftd e o fore feren S 21 Weltertenes &9 4§ 89 A U B forad € 3R 28 “A gftrer
B’ &d I

SETET0T 12 UH ST R A={2,4,6,8} IR B={6,8, 10, 12}. AU B[ ®ifsu|
FABH @A € R AUB ={2,4,6,8, 10, 12}

e HifT fF AU B faed a9g IwafTs e@dd 6 3R 8 1 shad Th oR
o 2l
W%TUT131=IHF'ﬂ1\G|'Q1%FA={a,e,i,0,u}3ﬁ'{B={a,i,u}.Wﬁﬁ
AUB=A.

T HEAAMAUB={qa ¢ 10 u}=A.
79 ST @ W g © T R wgeea A o SEe Y=g B W
aftge Tq=a9 A @ gia1 2, 31eifq afs B A, @ AUB=A.

SETET0T 14 9 efifeie foh X = (9, a1, e7her} sell X1 o foenfef=i =1 5t fommes
I ER A9 | ¥, U G 21 A ooy fm Y = (e, Sfae, i) wen X1
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feranfefat =1, St faamera =t wea dW ® ®, w 9geud B X 0 Y 9 FifSe 3k 3
=93 i A HIfST

T gl X OY = {Tm, T, eeher, Sfae, o). 7€ wen X1 S ot
e B, S A1l T i ekt S ® 91 e | | € A < S | R
3d: TH < HeEAl o GiHeH %1 RET 39 YRR Y Fehd €
it 5 < gYEEEl A SR B WitHer gq=ad, o8 qq=ad @ foed o guft e
MM d ARE A B HE (I el i wiwmfer
T L S A | €) | Telteheneh &9 | 89 fored § v
ﬁADB={x:xDA2ﬂxDB}%I

T Tl o Wi i eTepfa 1.4 § fe@mg
T o @ § yefifa fan S weRdn B

amepfa 1.4 o s™ifea 9 A O B &1 ysifd AUB
Hl 2l TR 1.4
qftwe i wishar o /B TuTem: )

() AOB =BOA (hd fafma fzm)

(i) (AOB)OC=A0(BOC)

GIEERRERE)

(i) AD@=A (qeemeh Taw, @ HfsHan O 1 doemeh 37e7d ©)

(iv) AOA =A GURERERLE))

(vy UOA =U (U =1 T
1.9.2 'Fﬂgﬁ?ﬁ T G55 (Intersection of sets) A=A A 3R B &1 Fdfs 37 |+ft
el 1 T=EE €, S A SR B g1 ° S9ARTS @1 Wl ‘T TN HelTS 6
frefud o & fau fran ST 1 9= A 3R B 1 dftss 7 qsft stareal o1 g
2, S A @R B Tl # 8i| Tdiishiedes &9 ¥ &9 forad € o
AnB={x: xOA3R x[OB}

SETETOT 15 SEEAT 12 o W= A IR B W fa=R #IfSul A n B 9 sifsw)

T BH 2Wd © T hael 6 3R 8 & UH 37ed & S A 3R B 3 § Swafts ®1 o1
AnB={6,8}

SETETOT 16 IS 14 o Gead X 3R Y W fomr #ifew X n Y 9 sife)

Tel B9 @A © Sad ‘A’ & U TE UE o ©, S M § SvarTs ®1 ST
X n'Y = {Ifam
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SEETOT 17 HA ofifee R A={1,2,3,4,5,6,7,8,9,10} 3R B={2,3,5,7}
A N B[ HIfST 3R 39 YR @@=y f A n B=B.

A BATEI e fF AnB=1{2,3,57}=Benear3de fs BOA3R AnB=8B

it 6 TeEa A 3R B w1 GdfTs S99t erael o1 weed €, S A 3R B gHi
A el ydiehrea w9 H, &0 faed € &%
AnB={x:xJA3R x OB}
Spfa 1.5 § DEfed o7, AR B & A

U

TS 1 Yefiq L 2

g AR BUH < 9q=ad & fF An B = B
@@ AR B STRE TSI FEAR §1 I AQE
% fou AW offeT fF A= {2,4,6,8) 3R TR 1.5

B={1,3,5,7}, @ AR Bewgx 9= ¢, [U

Fifeh A3 B | g ot e 3wafs &1 2|
TG FH=a4l ! oF 3@ gN F&fua fohan s @
Gehdl €, ST STl 1.6 H TR €l

Sude ANE | A 3R B SR Y= 2

i L O— 3MFTA 1.6
i AnB=BnA (kW faftm=a frem)
(i) (A nB)nC=An(BnC) (Tre=d frem)
(i) pnA=@UnA=A (93R U & fram)l
(iv) An A=A (e fram)

vy AnBOC)=(AnB)O(A nC) (foraor =1 seq o)
ot n foafa & & 0 W
T o o @l [MeRfaE 1.7 (i)-(v)] SN 39 91 1 WeAdl ¥ 3@ Fehd 2l

@ (&

(i) (BUC) (i) (ANB)
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(i) An(BUC) (V) (ANC)

@

(v) (AnB) U (ANC)

MR aat 1.7 () ¥ (v)
1.9.3 WW&W{D@fferenceofsets)H’ﬂﬁlﬁASﬁT B &1 3@ 39 AaFal hl
Tesa @ S A @ fohg B o 7€t €, 519 for A 31k B %1 g6t v o foran Sy eftarees
w9 H 38 A-B fa@d € @R “ A d@ B” Ted
SEETOT 18 WA e R A={1,2,3,4,56},B={2,468} A-B 3R
B - A S WIfST |
T TR MW W % fR,A-B={1,3,5), ik @@d 1,3,599=9 AH ©
ford BY &1 € 9o B- A= {8}, Fifer /99 8, B ¥ & fohg A & &1 21
TH @ € A—-B#B-A
SEETOT 19 U AT fF V={a eiou}® B={aiku}, @ V-Ba3R
B - V 3@ =ifSu

T TV-B={e o0}, Fih 5076 e, o qg=a |0

VHE fohg BH 7€t & e B-V = { k }, Fif®

o7 kgg=Id BH @ Wq V H Tl 2l ‘
A-B

T AR FW L fF V-B2B-V aY=A
fmfor Fehda 1 AN d gL & A=l oh W
1 G I [ 3H TR e T 2

A—B={x:xeA3ﬁ'{xeB} I 18
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I W=l A SR B SR F A7 oR@ W [ B-A
<1 S Wkl © Sl o eMepta 1.8 § WeiRid 2
TElfehd AN T W= A 3R B @ W

<9It 21

femuit 9= A - B, AN B 3R B - A wer [AB (AMB)
I B T i T @ fRdt Q wysE & -
FAfS e T ok Fgea e @ s TR v
atepfa 1.9 o wefefa 2

1. fr=afafed § 9 yo&® 99==ag I &1 GiHe A9 Sifad:
i) X={1,3,5}, Y ={1,2,3}
(i) A=a e i o u}, B={a b c}
(i) A= {x:xTeh Jhd H&M T 3R 3 1 IO B}
B={x:xﬂ;@T61}|W®FWF@T%}
(iv) A={x:xWWE@T%3ﬁT 1<x<6}
B={x:xWWF@T%3ﬁ'{6<x<IO}
v) A={1,2,3},B=9¢
2. AH ST fF A={a b},B= {a b c}. ¥ AcB?AUBTA &Sl
3. AR AR BI W Og=a & fF AcB, @ AUBFN T ?
4. afk A=1{1,2,3,4},B=1{3,4,5,6},C=1{5,6,7,8} SR D=1{7,8,9,10},
frefafed s wifsa:
(i) AUB (i) AuC (i) BuC (ivi BUD
vy AuBUC (vi AuBuUD (vi) BuCuD
5. %9 1 H ST 9o 999 T F s TH=ad Fd Hi)
6. A% A={3,5,7,9,11},B=1{7,9,11,13},C= {11, 13,15} D= {15, 17}; @
frefafed s wifsa:

i) AnB (i) BnC @@ AnCnD
(iv) AnC vy BnD vi) AnBuUCO)
(vi) AnD (vii) AN (BuD) (ix) (AnB)n(BuUC)

x) (AuD)n(BuUCQ)
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7. A A= {x:xT& Whd H&M 8}, B= {x:x TH U0 Whd H& 8}
C={x:x@ﬁ'ﬂﬂmm%} D={x:x®?3?9ﬂﬂlﬂ.'@ﬂ%},?ﬁ Trefafaa
Eﬁ‘clﬂﬁrl"lz
(i) AnB i) ANC (i) AnD
(ivy BnC (vy BnD (vij CnD

8. Trefafad aq==a T § ¥ % 9 T9 FEqH &7
() {1,2,3,4} T {x:xTh Tihd &M € AN 4<x<6}

(i) {a eiou}TA {cdef}
(iii) {x:x@WTﬁ%}GﬁT{x:x@WW%}

9. AT A=1{3,6,9,12,15,18,21},B={4,8,12,16,20},
C=1{2,4,6,8,10,12,14,16 },D= {5, 10, 15,20 }; & fr=ifafaa =t @ Hifsq:

() A-B (i) A-C (i) A-D (iv) B-A
(v) C—A (vij D-A (vij B-C (vii) B-D
(ix) C-B (x) D-B (xi) C-D (xii) D-C

10. A€ X=1{a b c d} A Y={fb d g Fefafga w = Hif:
() X-Y i) Y-X (i) XY

11. 9% ReT&dfes gemei iR Q e wemsti & aq==4 &, @ R — Q =1 &I ?
12. R o fFrefafaa ol § @ y&s 9o € 91 38?0 S kT S o

ERIEL

() {2,3,4,5} TN {3,6) 3T TH=4 &l

(i) {a,e,i,o,u}?WT{a,b,c,d}ﬂ@ﬂﬂﬁﬂ'ﬂﬁ'ﬂ%l

i) {2,6,10,14}aem {3,7,11, 15} 6 Gq=I &

(iv) {2,6,10} @ {3,7, 11} 3TEIF Tg=9 2|
1.10 9= <hT Yleh (Complement of a Set)
M A for qeft e Semeti o1 Wt wqesa UR @ A, U 1 98 STeq=ead
2, formd & weft st gt € S 42 ) ek T8l 21 3 TER A= {x:x e USSR
X WA 42 1 9ISt el 81 €9 3Ed © TR 2 e UTehd 2 ¢ A, wFiifeh 2 W& 42
Teh 9ot B T TR 3 e UTohg 3 ¢ A, @2 7e UTehg 7 ¢ A 319 heet 2, 3 qell
7 € Ush U0 3fd € St AH el €1 37 i 319 Sl 1 aeed i e
{2,3,7}, U & GUIA 1 b =9 heardl ¢ 3R 38 wdish A’ 9§ frefua fopan sman
B e A'=1{2,3,7 TIRREA @I B T A’ ={x:xe U x ¢ A} 2 301
forefefaa gt g gt 2:
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aftarer 7 |/ ity foF U ek @t aqeed € R A, U &1 T STeq=ed €, o
A H Ik GH=g U'ch $9 el 1 Gq=ad §, S A o 3f9Fd e &1 Yl
®4H B0 Ush Wl A o 0 ol Taieh A’ § Fefud & 21 3 A'={x:x e
USR x ¢ A} &9 fo@ @hd €1 A=U-A

2 T T A Sh [ T==a =i, faesheud:, 9l Ig=ud U aen 9=ud A
o iR & w9 H @1 W Gehal 2|
SETETOT 20 HE offey fR U={1,2,3,4,5,6,7,8,9,10} 3R A={1,3,5,7,9} © 7l
A’ F@ HIST)
T BH IC Fd T had 2,4,6,8,10 & UH TH egEd € W A H T R
I A'={2,4,6,8,10 ).
IEEI0T 21 HH ST foh U te @8 e foaemem o6 wean X1o gt faenfe @
T eI € SR A, el X1 1 9eft eigfhal %1 ggeea € @l A’ 96 ity
1 iR A, el X1 Gt eTgfenal o1 T=ad €, 37d: A’ SISl hell o T TTSehi
1 T 2
| feoroit | afk A Gl qqeaa U o1 T Syeg=eE €, A see 1 A o
U 1 T S9qq==4 el 2

A ITYE I 20 H,

A'=1{2,4,6,810}

3d: (A" ={x:er3ﬁTxeA'}
={1,3,5,7,9} =A
e T 1 IR @ o € T adfie gq=ea U o Tl Suagesea A
o ferw (A = A

3@ frAfafed 38 ¥ 89 (AU B) @21 A’ N B' & & el

SEETOT 22 WA WlifST fR U= {1,2,3,4,5, 6}, A= {2, 3} 3R B={3,4,5},
A',B', A’ "B',AU B d[ ®ifdu IR i fag #ifse fF ( AUBY =A'NB.
T TR A= {1,4,5,61,B'={1,2,6}1 : A'"B'={1,6}

T1: AUB ={2,3,4,5} 2 s@flW (AUB) ={1,6}
(AUBY ={1,61=A'nDB’
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TH TR BH <G € T (AUB) =A' N B'. 78 fag fan s gkl € T Sude
RO =AY &Y W T Bl ® ARG A SR B Wi Gqeed U h hig & SueTeed
g, @ (AUB) =A'"B'. 38l ¥R (ANB)' = A’ UB’ 37 Rl & v § 39
TR e hid e

T Tl o Wi 1 gk ek Uk SHeEl 1 WES el € 9ol <l

el o WS 1 Teh 3ok b Tl

w1 Qi g %I” Ezl'clﬁ De Morganéﬁ U A

o #ed 2
%WWDeMorgan%ﬂTﬂWT@TW%I
fordt T==a ASF T A’ & 91 W@ gN Fefua
fope ST Wehel € S Tk emmeRfa 1.10 W Wi 21
TR 9N TGS A % QF A’ H 9 Bl SFA1.10
T & /D O
1.9 I\ () AUA =U () AnA'=¢
2. De Morgan &1 &1 : (i) (AUB) =A' "B’ (i) (ANB=A"UB
3.f5-w fom s (A=A
4.¢' IRUF I : ¢ =U 3R U = ¢.
7 fradi 1 s oF el g feRan ST HeRan 21

gyt 1.5

1. wH eifse o U=1{1,2,3,4,5,6,7,8,9},A ={1,2,3,4},B=1{2, 4,6,8 } 3R
C={3,4,5,6) @ f=fafea s Hifa:
() A" (i)B (i) (AUuC) (iv)(AUBY (v)(A) (vi)(B-C)

2. fU={a b c defg h, q Afafaq Tg==ai o Tk TN HifaT:
) A={a b c} (i) B={d e fg}
(i) C=1{a c e g} (i) D={fg h a}

3. UIhd el oh Y=ad ol A& S=ad Ad gu, Fefafead aq==ai o T
fafau:
() {x:xT& UIhd G4 & T} (i) {x:xTeh Wieha foom w@T €}
(i) {x:xT@M 3 H TH o4 R 2 (iv) {x:xTH AIT G&SA €
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(v) {x:x,3 @5 9§ fauif@ 8 ol T den 8}

(vi) {x:xTH g ot Hem @) (vi) {x:x T Ui ¥F G €}
(vili) {x:x+5=8} (ix) {x:2x+5=9}
(x) {x:x>7} (xi) {x:xeN3aR2x+1>10}

4. AR U=1{1,2,3,4,5,6,7,8,9 },A={2,4,6,8} IR B={2,3,5,7}, d FeArua
aﬁﬁqﬁs:

() (AUB)Y=A'NB (i) (ANBY=A'UB
5. Trafafed # 9 y@® o fau STde o7 sIi@ difau:
G (AUB)Y (i) A'"B (i) (A N BY (iv) A’ U B’

6. WH it fop fopelt maer o feoa ol Biygsil 1 gy== WEten =9 U 2|
T AST Geft B 1 ggesa € 59 w9 9 w9 T #0600 W i 7,

A’ F #?

7. frafafed wemi & 9 s H o fou fea o & 9ia:
i) AUA=... i) & NA=...
(i) ANA =... (V) U AA=...

fafaer 3crgyor

3E1E 0T 23 fRER fF 91 “ CATARACT o6 au fo=md & 31&/ o1 S=ad qell
3% “ TRACT” o auife=d o 1eRi o1 == @M 2|

&1 °M oAy i X “CATARACT? & 1ol &1 9q== €, dl
X={CATARACT}={CATR}

M fSy & Y “ TRACT” & @1eRi =1 9q==d €,
Y={T,R,AC}

Fifer X 1 Y% Fagd YH € a1 Y B Y% 19gd X ° €, o X =Y

SETE0T 24 9H==F {—1,0, 1} °F 9 STGH=IAl &1 g A=

T UAT A={-1,0, 1} ¥ GH=9T Al 9 SUHTead ooy i ot erae e e
eI ¢ Bl A o Uk 399 A STEg=E {—1},{0}, {1} % A% I @Fd 9
e (1,0}, {~1,1},{0,1} &1 A o 9 e1agd ol STHY= A T4 81 39 FhR
A H“ﬂ‘o"‘ﬂlﬂt_ﬂq o, {-1},{0}, {1}, {-1,0},{-1,1},{0, 1} T {-1,0, 1} 2l

saTeTor 25 fag HIT fF AU B= AnB& d9d 2 fF A=B
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T A HE 999 ¢ JA, @ «a JAOB. Hff AODB=A n B, 3@@u
alA nB. 3@: ¢ UB. YR A B. 36 YR afc p B, d »0A0B. Hifw
AOB=AnBZE@T, »0ANB. 30 I6R HOA. 3d: BOA 3 A =B.

e 1 ¥ fafaer goaract

1. frafafad gq==ai & 9 @A faas soag==g 2, 9@ ol Sifb;
A={x:x0OR T x> -8 + 12 = 0 &l IJL H aci qd Iafaeh
@l x}, B=1{2,4,6}, C=1{2,4,6,8,...},D={61}.

2. o IS fop i § 9 gois oM 9o © A1 S 21 9 T §, @ s9
fag #ifsw 3 e/ 2, @ weh seew dfu)

(i) Ik xO AdeM ADB, @ xOB
(i) IR AOBAn BOC,d@ AOC
(i) I ADBTNM BOC, @ ADC
(ivy IR AOBT BOC,@ AOC
(v) afg xOAdom AOB,d xOB
(vi) IR AOBTM xOB,d x DA

3. OH oifST A, B, iR CUH ¥9=wd € ff AOB=AOCTN AnB=AnC,d
Tuize fo B=C.

4. feamu f frefafaa =R gfaEy goa 8
() AOB i) A—-B=¢ (i) AOB=B (iv) AnB=A

5. fe@me f& afk AOB, @ C-BOC-A.

6. o=l 3t ==l Aqen B foru fag wifse fF,

A=(An B) O(A-B)3RAO(B-A)= (AOB)

7. TH=aAl o TUIEET F1 YA weh fag wifae
() AO(A nB)=A ) An(AOB)=A.

8. fe@emsu ff An B=An C%H dc9d B=C 37a%d® &9 9 &l 2 2l

9. ¥ oifwy T A v B wq==w 21 4afs f&dl wq==a X & fau
A nX=BnX=¢dM ADX=B0OX,d@ fag =ifst f& A=B.

(Ferd: A=An (AOX),B=Bn (BOX) 3R faao faw =1 wamm sifsm)

10. TH 9g=99 A, B 3iR C 9@ ST a@fh A 0 B,B n C A A n C 3Tfer aq==
& 3R AnB nC=aq.
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26 U@
qrIIT
T 1A U Geadl O Hefud $9 Fetd uReme iR wiewmanst w faum fha mn
21 e 9r 9 feon 21
¢ TF GU=IE oGS 1 YU GUE el 2
o T weE e wh ot et e g €, Rea S shean 2l
¢ % g oy sregel a1 e fHfved et @ uRkfrd agesa wedm
2 sr=en ufifid g=ad wed 2
¢ < UgeET A 3R B UHH el § A ST aed: FHM e 8l
¢ TH =T AR GueEa B 1 SUHYEd e ®, € A 1 Gods
9Fd B 1 f 3199 2l HaUed Ggesa R & SUGHEET e €
¢ < = A 3R B 1 Qi SA 9l Stegdl 1 gy g € S A dl
A 9@ B H I
¢ < G A 3R B 1 G 37 9ot sradal o1 gy gl @ S A 3K
B3l # S9afss g1l Tq=aa A SR B 1 (¥, 51 A e B 3l %A o
&1, 3 qeft eragal 1 9= ®, 5 AH ©f fohg B H 7 @
¢ el T Ad B fa, (AL B) =A’' n B'A& (An By =A' 0B’

AfeeTiires gy

SHA T Georg Cantor (18453 - 1918 %0 ) 1 T eh wH== fagid o
SATUHTST TR T TSI HET S &1 F=ad fagid W Sk 3 o1 1874 %
H 1897 % o o= oh fohdl §HA H JRT § MU 371 SH=aa fFgId &
ST 39 HHY g W9 9 alsinx+a2sin2x+a3sin3x+...€ﬁ w9 I
vt Soft &1 ST R | 9l

1874 % § 370 ek ¥MY U3 H I8 YhIrd e for aredfass desti &l
qUIfshi o T Teh-Teh T § &I Tl ST Hehel 1 1879 To o e o 37
=4l o faf\r= TuraHl i <9 dTel 3ok 3T MY T Fh1e gUl

Cantor <5 T hl Teh 319 faw&ama Tfvrad Richard Dedekind (183 13-
1916%) 1 Y9iEa €1 ¥ TR A @fhd Kronecker (1810-1893 3o) &
SR I=adl &1, U YR ¥ o1 o fou 59 yoR aRfea sq===i
WW%,WWﬁl@@meotﬂobFregeﬁmaﬁ
TG R T==a f9gid 1 e o Ml & §9 § ya fhan 39 994
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Toh 99Ul T==d fagid 9t T=aa o Tead oh T ol Theddl W HRa
ol 9% fo=ama 9 ¥ Bertand Russell (1872 3.-1970 %) & fS=iH 1902 %
o aacrn fo vt T=el o G=ad o I &1 el Ueh [l &l S
=il %I 39 YR Russell &1 oz fagiifea faetl Paul R.Halmos 3 39 IR
o o1 g ‘Naive Set Theory’ ® foran € & ‘o =&l o wa o wifed 27

T 9t forenfaaal o qRomTEEy aq==a fagid &1 gear AR
1908 % H Ernst Zermelo SR Weh1¥Ta foham =M1 1922 3o H Abraham Fraenkel
4 TH THU ywE o @ 1925 S0 # John Von Neumann 7 fafidiertor &1
SR T &9 9 gd A1 38 a1% 1937 %o # Paul Bernays ¥ =ik
srfrEifaser wega fohanl 37 ifEidl & guR, Kurt Godel SR 1940 3o o 3104
AHTE | A Al 71 36 gUR 1 Von Neumann-Bernays (VNB) 372r@1
Godel-Bernays (GB) 1 @q== fgid sed 2|

37 |t Ffcsal o @S, Cantor o HH=ad THGId &I 9 &I oh
g § YA TR S @1 orede § SISt T o SAHRIST Geheurd qer
RO ! T Ygifaes 9o H WEd B 2l

Reprint 2026-27

27



S 2

(Relations and Functions)

*® Mathematics is the indispensable instrument of
all physical research.— BERTHELOT %

2.1 9{&!3?[ (Introduction)

TIfora <1 eferskier R Yo ererfq aRtedeie TferEr ok <=

AT (T A )hieal i 96 i % 9R ° 21 TR

e Siem o, g0 Gl o1 faf[ e o e+ Uedl o

IR H I §, S 9E SR we, e iR A, TeAk @i

foaneft genfz) wfg & off g9 =g 9 dew e € S

"G m, & n, @@?ﬁ%', ‘T 1, @ m,av_ﬂtlfﬁ'{%’,

‘T A, U= B 1 SUEH=EE €1 3 9t | 89 <Ed

¥ fo it W T UE T e 9 & fo ew T

ffyed %8 o 219 81 39 s | 7w den f R yeR

< Y o W % H 9 S Wh € SR R S G W.Leibnitz
T H ST St T TIEA ok A I A FA FGEE (1646.1716A.D.)
HAY| Ad |, g9 U faviy dei o 9R § SE, S %o s

o AT B| Wl i URehed i W st Heweyul @ wifn Te Tk aw @ gud o
o o= TOIER J9Taes Saar o foer 1 SAuge St

i) 'HW EaRcaGip) IO (Cartesian Product of Sets)
A offST R A, S TR & T o1 3R B, @19 a&geti 1 aq==a €, tufq
A= {@d, Fem R B={h,c,s},
Gﬁb,cﬁsmzwwaﬂ,ﬁ?ﬁ?mﬁﬁﬁm c
F Bl T I wgeIal ¥ fhad YR 1 T oawgeti o I A S p
Fhd 7 HHEG alieh ¥ WG i U B9 SEd © T fFrefatad 6
for1- o= 7 o B 1 (@, b), (ST, ¢), (ST, 5), (e, B), (e, ¢), T o
(e, 5)1 56 YR B 6 Fa=1-foa=1 aeqd Wi et € (STeRfd 2.1)1 3TeRfa 2.1
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Tmell smenetl § TRl SIS {6, T HiHa g, sedl o 9 I 8, f54 o Hrss
A forad € ot fenl wh @ 9 ot favm o0 o ggfea foran S € e1eid (p,g),
pe PR g e QI8 Frfafad aRwmm & e feran <1 Hehar 2

uftamer 1 3 e TH=aal Padn Q 1 HTid AP x Q 39 9l witd Il &5
qyead €, Tl vem e P9 qen fgdid sew Q, ¥ et Sl S Wehdl €1 37
PxQ={(pqg):p €P g €Q}

I PAQH @ g i R wqee 2, @ S9h! wrdid oA ff e T 8 €,

A P x Q= ¢
ST T2q ¥ eH W ? T
A x B = {(TM,b), (T1,¢), (TM,s), (e, b), (Fel,c), (Frem,s)} |
: ffafed 1 ag==ei | fo=r wifsm)
A= {DL, MP, KA}, el DL, MP, KA feeeft, Hea wawr, den 03
sheieeh i el ed € 3R B = {01,02, 03} 3w9r: e, 7e 0%
939 SR HeAleeh R Mg & foerq S eiedy wie # Gkt 01
Hed ke W € DL MP KA
i dF w9 feoelt, 9ea w_w SR HHfew, mieA &
AU @i o foTu Hohd Ugfd (Hehfaehl) 39 fdael o |l a1 AFH 2.2
R &l o Tohd Ugfa, Tq=sa A S 999 § URY B, @ 37 99==d 9 W 8 9 I
®H W E q1 31 T HI el GEA fohadl € (3Tl 2.2) 72
W BH ol 9T 3@ R ®, (DL,01), (DL,02), (DL,03), (MP,01), (MP,02),
(MP,03), (KA,01), (KA,02), (KA,03) 3R Tq==g A a2l Tq== B &1 H1did 04 9
TR B,
A x B = {(DL,01), (DL,02), (DL.03), (MP,01), (MP,02), (MP,03), (KA,01), (KA,02),
(KA,03)}. b,
TE T § @ THA & F wEE TH H 39 TER 9 W & O
Fifer Tq==a AR BH ¥ Y ¥ 3 3797 &1 399 g5 9 HWd Hohd b,
wgft faerd 1 g% off e FINT & o sEEal & g™ T9H B %A b,
Hewerqui (Foifeer) 21 Seew & fery Hishfash w@A (DL, 01) a&l =&l ‘
2 S "iskfash @@ (01, DL) B a4 @
S H T o fAU WeEa A= {a, a,) 3R TR 2.3
B={b,b,b, b} R =R Hifw (smpfa 2.3)1 7=

AxB ={(a,b),(a,b,), (a,b,),(a,b,), (a,Db),(a,b), (a,b,), (a,b,)}.
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I A IR B, ar&dferes GeTstl o Tq=ed o SYNY=E €, dl 39 YR UK 8 shitd
g feret wwae o faget &1 feufa frefua wed 2 qon 98 w1 8 & (a0, b) W feom
fa3, (b, a,) W feom fag @ f €

() < HiHd T GHE e €, A AR haet A STeh WA Y| Sk qHH
& SR Wa fgdta w2 off 9w @)
(i) = AH p 3= 9 B H ¢ 3596 €, @ AXBH pg 376 el ® e
IR n(A)=p T n(B)=¢q, @ n(A X B) = pq.
(i) 9% Aden B eified Oge=a € SR AW BH @ & oRfyd ®, @
A X B ¥ rafifird wq=== e 2
(iv) AxAxA={(ab,c):a b cOA}.T& (a b, c) & HiFd 5%
FHEA B
SEET 1 AR (x+1,y-2)=(3,1), A x SR y ok HH A HifSQ
Tl Fifer Hid T9 q9H 7, safery §rd ek ot a8
31a: x+1=3 8 y-2=1.
WA FH Wx =2 3Ny =3,
SETETUT 2 P={a, b, c} 3IRQ = {r},dl P X QqM Q X P I HIfST| &1 S kIt
O WA #?
T I IO T AR 9
PXQ= {(a,r), (b1, (c, )} FRQXP= {(r,a), (r, b), (r, )}
iR, Shifd Tl sl THHA 1 GRAS W, I (a, ) T (, @), o FHE & & 3R
Ig 10 HE A o Y I o e on) g 2, foed g0 freed e © fw
PxQ#QxP
Y, Goish =g W Sradel i e §hE 2l
SETEUT 3 W A R A = {1,2,3}, B= (3,4} $RC = {4,5,6}. Frfatfad 7@ #ifsw:
() Ax@BnC) (i) (AxB)n (AxC)
(i) Ax(@BOC) (iv) (AxB)O(AxC)
(1) < Y= o HATsS & ARW ¥ (B 0 C) = {4}.
ad: Ax (B n C)={(1,4), (2.4), 3.4)}.
(i) 1 (A x B) = {(1,3), (1,4), (2,3), (2,4), (3,3), (3.4)}
SR (A XC)={(14), (1,5), (1,6), 2:4), (2,5), (2,6), (3.4), (3.5), 3.6)}
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AT (AXB)n (AXC) ={(1,4),(2,4), (3, 4)}.

(iii) FAifeR (BOC)=1{3,4,5,6}

I1a: AX(BOC)={(1,3),(1,4),(1,5), (1,6), (2,3), (2,4), (2,5), (2.,6), (3,3),
(3,4),(3,5),(3,6)}.

(iv) 9 (ii) @ AXB T A x C g9g=adl & ¥4 o ed fefafad o g 2:
(AXB) L (AXC)={(1,3),(1,4),(1,5), (1,6),(2,3), (2,4),(2,5), (2,6),
(3,3),(3,4),(3,5),(3,6)}.

SEME0T 4 IR P = {1,2}, @ T P X P X P A1 HifQ]

g PxPXxP= {(1,1,1),(1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)}.

SEET0T 5 A R GG dr&ifosh H@Ae 1 @q=Id ¥, d & A R x R 3R

R x R x R #11 Fefud s 22

FA HE TOH R X R TG R x R={(x, y) :x, y [R }

o1 Frefia wear 8, et e fgfom gmfte o fagen & fewmisl & yehe w0 & fog

fohan ST 81 RXRXRE¥F=9 RXRXR={(x,),2):x, y,z R}

1 frefya e €, fraen yam Sifadia s o faget o il w1 ywme ¢ &

ferQ fepan T 21

SEEIOT 6 A% A X B ={(p, 9).(p, r), (m, q), (m, )}, TA SR B ! T1d Hife

T A=TJH Tl H 9= = {p, m)

B = fgdta wiehi &1 Sz = {q, r}.

| womaett 2.1

2 5
1. 3fg %‘H’y—gmzﬁ?%,?ﬁxﬁm y Ad HifST|

2. A ggeea AT 3 fagd € 9O UHsEAB = {3, 4, 5}, @ (AXB) ® 3l
He&A A1d HifSu)

3. A G={7,8} N H=1{5,4,2}, WG xH3R H xG 7 Hifery

4. 9ot fok Frefafed o § 9 90® 9 © 1991 39 21 A wU SEA
2, d fau U wem wI el s L fafEu)
() TP = {m, n} RQ = { n, m},q P XQ= {(m, n),(n, m)}.
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(ii) AME A 3R B e gq==9 €, @ A x B&%ud I (x, y) 1 Th A
TesT ®, 39 YhR fhx € AT p € B.
(iii) € A= {1,2},B={3,4}, WA x (BN ¢) =o.

5. AR A={-1,1},q AxAxATT Hifu

6. d AxB={(a,x)a,y), (b, x),(b,y)} d ATAB T@ it

7. WA ENT TR A={1,2},B={1,2,3,4},C={5,6} a1 D= {5,6,7, 8}. G
it fo
()Ax (BN C)=(AxB)N(AxC). (ii)AxC,B x Dl T ST&H== 2|

8. WM ofifiw fF A= (1,2} 3R B={3,4}. AxBfaf@u AxB& fra
ITEH=I BI? 9! FAT =T

9. WM ofifST fF A 3R B gg==a B, el n(A) =3 3R n(B) =2. 9 (v, 1),
(1,2),(z, 1),Ax BH €, @ AR B, ! 31d hifeQ, S@l x, y 3R z f=1-for=
T B

10. T O AxAH 9 3feed €, f5H (~1,0)den (0,1) i 81 T==4 A T HifST
Tl Ax ASh ¥ Ta9d ff Fq Sifaq)

2.3 9aY (Relation) P
T W= P = {a,b,c} 9 Q = {Al,
Bhanu, Binoy, Chandra, Divya} W fo=R
ST P qeM Q o &I IOH H 15
feman T e
P x Q= {(a, Ali), (a,Bhanu), (a, Binoy),
..., (¢, Divya)}.

319 BH Y hiHd g8 (x,y) °h YoIH ¥ x Aol fgdia sieh y oF &= Tk qay
R i &Y P x Q &1 Teh IUHT=a 36 WhN WKl ol TFehd &

R ={(xy):x, TH y <l GUH &R %,xeP,yeQ}SHW

R = {(a, Ali), (b, Bhanu), (b, Binoy), (¢, Chandra)}
TaY R 1 T gie-femor, fo @ik e wed €, ergfa 2.4 § weidid 2

gftamr 2 fRd afea 9==9 A ¥ ifled 9q=ed B W HaY &g 0
A x Bl Ush STHY=a4 Bl € 98 STHg=ad A x B & HAfd JHl o gud o fgdia
TZH! oh T T G TN S W W el 21 fgda seeh, o ek w1 wfdfers
FHEa 2

o Ali
eBhanu

eBinoy
eChandra
eDivya
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Ui 3 9Y=ad A Y S=ad BH 9aY R % hidd Tl oh Al YH Thl o G
%1 Feel R 1 91q Fed &l

UfaTeT 4 999 A4 999 B H Had R o ®iad g o 9t fgdia sl & aq=aa
%1 Hay R o1 IRE ed &1 Tq==9 B Ha¥ R 1 ¥e-9ld Hedw | T S fF,
TRER < &9

(i) Tk wer 1 <l freaor = I fafr =1 wegee fmtor fafer
SR R ST weha R
(i) T IR @ et Hew 1 T gite fammr 2

SEEC0T 7HM Wit fF A= {1,2,3,4,5,6}. R={(x,y):y=x+1} SWAHA
T s gau Ry swifsu)

() 39 Ha¥ 1 TH IR @ g Y

(i) R A, FEWd qen IR faf@u)
T (i) IReT g

R={(1,2), (2,3), (3,4), (4,5), (5,6)}.
T R @ eTefd 2.5 # wefvia 2

(ii) &9 3@ Fohd € T o s
1 T AU Wa={1, 2, 3, 4, 5,} g4t
R, fgdt™ skl 1 Tg=sa SAeiq IRER JMERFA 2.5
={2,3,4,5,6)70 Tewid={1,2,3,4,5,6}.

SETETOT 8 Hie 3Tepfa 2.6 W WHEEd P IR Qo oW Ueh WY <A1 WA €| T G
1 (i) = i w9 § (ii) U w9 ¥ fafgy) geer wia qen 9Re o= 82

Bl Ted: W%TR,“x,yaﬂa"'f%”
(i)ﬂ'ﬂﬁ'ﬂﬁ'ﬂh@ﬁ,R={(x,y):x,y?ﬂaﬁ%,xeP,yeQ}
(i) T=X &9 H R = {(9, 3), (9, -3),

4,2), (4,-2), (25, 5), (25, -5)}

TH GaY 1 q@ {4, 9, 25} B

Y Gy k1 IRER {-2,2,-3,3,-5, 5}.

e wmifee foh ofa@a 1, Pos fordt ot ete9a

¥ Hefud &l € qe1 gg=ET Q W HaH 6

HEwid 2l

P
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fordl 9q=ma A 9 99=ad BH Haul &l ®a 9&A, A X B H9d
SUGT=EAl i W@ & ST Bl 81 A€ n(A) = p @R n(B)=g¢, @ n(AxB)=
pg AR Gaui F peA H@A 20 B B

SETET0T 9 HE ST & A= {1,2} SR B={3,4}. A% BY Haell o1 G o sifer)

g W AXB={(1,3),(1,4),(2,3), (2, 4)}.
Fifh n (AXB ) = 4, THAT AXB & SUHT=EEl i GE&A 24| WU AY B
a4t ®1 g@ 24 7

(e fewofi | A @ A % Gou &1 ‘A W Fay' o FEd 2
| woereRt 2.2 |

1. oH offeT foF A= {1,2,3,..,14}.R={(x,): 3x—y=0, 5@ x,y DA} g1, A
Y AW T Hay R fafaw) suer wia, Tewia iR 9ier fafau)

2. Tehd GEmel o 9=ad W R={(x,y):y= x+5,x 9@ 4 ¥ %4, TH Whd
FE ®, x, y ONJEN Tk Eae R GRIfd ifsw) 38 Fay i (i) T &9 o
THeh Wi 3R IER fefey)

3. A={1,2,3,5} 3IRB=1{4,6,9}.AY BH Tk Fay
R={(x,y):x3ﬁ'{y?ﬂWW%,XUA,yDB}WQﬁWWIRﬁ
TR &9 ¥ fafau)

4. P 2.7, 9==F P ¥ Q F TH
ey il €1 59 Hed o
() o= i €9 (ji) T=X €4 ¥
ol s@en wiq qur qRER = €7

5. WM wifse R A= {1,2,3,4,6}. 91
wifsT f% R, AR {(a, b): a, b A,
& o 9@ b H1 gAE@EY faaifem
w3l 2ygr aifia Tk He 2
(i) R =X &9 H fafaw
(i) R T Wid A1q SHifTQ
(i) R T IRE A1@ HIfSQ)

6. R={(x,x +5):x0{0, 1,2, 3,4, 557 qRefq Hsier R & Wia X qiER
M shifsa)
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7. WEIR={(x,x)) :x WA 10 ¥ F9 TF F9 FeN ¢} F T w9 A feafw)

8. WA offSe f&F A= {x, y,z} 3R B={1,2}, A¥ B Heell ! T&A A Hifery

9. WM WY SRR, ZW, R={(a,b): a, b € Z,a— b Tk Yolish &}, §RI URAI Tk
Fey 81 R iq qe GRE o i)

2.4 e (Function)

T =% |, B9 U fo9iY Yok o ey &1 3o i, fS et shed 81 g6 o
#1 T a9 o w9 § @ Thd €, e 9 K gu sl 9 U segd Sa= B
&1 e ! gfad S o fAT o 1= W R S ¥, S Cfafes’ steren ‘wfafesor’
RTSITT 5 Uk Seed A Y Y=g B Hed, f Teh el shedrd €, 9% qqeEd A
o Yol 37U 1 GEEd B W, Tk 3R cheael Uk Widfss eidl B

TR v W, o £, Tt eifie weea A9 U Sifie g B 1§, 39 WK
1 "y o £ Wid AT a° £ ok fepet off < f9=1 i gl o qem Tes wHE
& 2

IfE £, AW B Uk ®e © Q901 (a,b) € £ f(a)=b, &l bl f o Hdald
a 1 UfdeTs 92 ¢ H bk ‘gd wfafse’ FHEd
A B e £ o Ydiehids B9 W £ A > B Y el #w €

e SRl W M 34 ¥ eH Werdl | 3Ed § o e 7 | oo weiw uh
o el €, Sl 3TeFE 6 w1 i Hidtss &l &l

T ST 8 H A e Uk Wi Tl © Hifh 39k UId o e SToFdl o Tk
¥ arfer wfdfsa &) SR 9 ot hem & B ()1 e fau seewn § wgd 9
el W foar w81, f9 9 $5 Bor § 3R TR e Tl 2
SETETOT 10 WM ST o N Wiepd Wemsti &1 @q==d § 3R N W qR9ifod T e
RSHW%ﬁFR={(x,y):y=2x,x,yeN}.

R & 9id, G&9id a2 IRER 1 82 9 98 HeH, Th el 2
&l R 1 Wid, Wiohd He&mstl &1 Tg==a N €| 3T Teid ot N 21 91 ufeR 99
Wehd HEAIST 1 = 2

Hifh eieh Wighd W& n k1 Tk 3R sheldl Tk € Uidfed €, Ui 98 Heel
Th He B
SEETOT 11 e fRu wedl | o yoe o1 e Sy 8k yele <9 | R "ied
AN foh N T8 T & SrerE T2

O R={Z,1),3,1),(42)}, () R={(2,2),(2,4),(3,3), (4,4)}
@) R={(1,2),(2,3),(3.4), (4,5),(5.,6), (6,7)}
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gl (i) iR R Wid o Yedeh o199d 2, 3, 4 ok idfae a1fgda €, safey a8 dey

Th He B

(i) =fw wh & yuw sfeFe 2, & fa=-fae wfdfssi 2 @ik 4 @ wafud 2,
THfT 78 Hay Th Her e 2

(i) TR Tk STeTd 1 Tk 3R ohedl T Widfed 8, THT 78 Had Tk
wer 2

TR 6 TH TH Hod i fSrEe IR ardfas Sensti &1 9q=ad a1 STHT hIe
STE=a4 B, drdideh WM B FEd ¢ % i =R aret fadt ardfas 7
T &1 Wid o adfash HEAS w Gead AYEl SHh] His ST B Al 3H
Tt we o Fed B

SEETUT 12 9A ofifs f% N arafas gemen &1 @g==a ®1 £ N D N,
F(x)=2x+ 1, g IR T ardfesh O %o 1 3H GRAT 1 §AN ek, e
<t T Rt s gut wifsu

X 1 2 3 4 5 6 7
y D= fQ=.lfQ=..|f@W=..1fO)=...fO6O)=..| f(D=..

X 1 2 3 4 5 6 7
ySD=31 /@) =5 SO =T SA=9|fC)=111/(6) = 13| f(7)=15
24.1 Wwaﬁ'{ﬁ%aﬂﬁ'@'(&)me X

functions and their graphs)

(i) EHh T (Identity function) HH
HfT R arcfas G&aet & 9q=ad
%\“Iy=f(x),mxeR‘g’mqﬁﬂTﬁﬁX,
aTEdferss |HH He f: R —> R 21 39
YR o HeH I qedHeh B hed
&1 &l W £ o iq qen 9RER R R
THT Mo TH O @ Bl ©

(eTepfd 2.8)1 I® @1 Ha fog o v
B T I 2 fO=X g g g

-8 —6 -4 2

Reprint 2026-27



HaY Td Ho 37

(i) IT=T We (Constant function) y = f (x)=c5|%5f ¢ TH IR T N YIS
x 0 R gR1 qRfia ek arsfass 99 %o £ R — RB1 F81 W £ 1 Wid R & 3R Sl
IRE {c} B £ 1 AT x-318T o G T 1@ 8, S0 o foig 4 f{x)=3 Teish
x OR 2, o S&h1 e 3ehia 2.9 o <30 @ 2|

Y
N

N

8
6--
4
2

v

N<E—tH—4+—+—4—+=—1—+1+—+—>X
8 6-4-2 |02 4 6 8

v
Y/
fx)=3

3TTeRTd 2.9
(i) WIS et AT Ts@ﬁ"\ﬁ e (Polynomial function) e f: R — R, Th

TEIRT T el ?, Ot R & J&% x & forg, y=f=a,+tax +tax
+.tax, Sl n Th RO CUlED 2 qen a, a,, a,....a [JR.

fx)=x —x2+2, 3R g(x)=x*+ /2 x, R IRAMGT FeH Toh TG e © e T

2
h(x) = x* + 2x G URAIG ®er h, qg9ET B el gl ()

FEEIOT 13 y =flx) =% x JREW %A £ R — R, i aRemen wifsw 38 aRkemn
T IR Yok A9 < T Aifernt w1 g0 HIE 59 e w1 9iq g IRE =@ 82 f
&1 ofer@ ot Sl

x 4 3| 2 -1fo| 1| 2] 3| 4
y=flx)=x
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T I T g e dw D T 2
x 43| 2|10 1] 2]3]| 4

y=f@=x|16]| 9o a4l 1| o] 1| 4] o9] 16

£ A = {x:x0OR}, £ 1 ORER = (x> x OR}. /1 0™ ST 2.10 H R 21
Y

f(x)‘ix2 3—1135&[ 2.10
FETEIUT 14 £ (x) = x3, xR g/ IRAMYG e f:R ~ RHT 3er@ @ifau)
T W W
A0)=0, A1) =1, fi-1) =1, i2) = 8, fi-2) = -8, f(3) =27; -3) =27, TAI

Y

S={(x): xUR} fop1
3erE 3TeRfd 2.11 |
= T R

YV
f=x*  amefa 211
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Sx)
g(x)
TH Wid |, x % qRfia sgadE wer €, fEH g(x) # 0 TREE wer wea €

, % TR o e SRl fx) 3 g(x)

(iv) i we (Rational functions)

SEEI0T 15 U SRdfge WM Wed £ R — {0} —> R &1 R f(x)=§,

x € R—{0} G HIfSU| 3§ TRAT 1 YAM H¥en fAREd arfeent i qo1 Hifsel 9
e T Wid qel GREL R 82

X -2 | -1.5] -1 [-0.5]025(05( 1 1.5 2

_ 1
v X

&l gl Wi TE difereh 3 YN €

X -2 -1.5 | -1[{-05] 025 | 0.5 1115 (2

1
y== ~05|-067[-1{-2 | 4 2 1] 067 | 05

THHT Wid, I o Afafie qHE aredfoss Gead € den g8kt qRER off v o stfafie
FOE (s WA B £ 1 ST STepTd 2.12 | YRRl 2l
Y
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(v) Wik ®e (Modulus functions) f{x) = |x| 9&®% x € R g IR Fed
f R—R, ATUeh et Healdl &1 x % cish RURK AF o fau fx), x o oR&K el
21 W x % MO AE o TAG, fx) B HA x, % HH % HON o SR el €, e

x,x>0

-x,x<0

f(X)={

A9l el 1 3ed STehfd 2.13 | 5o 21 Al %o &1 FRuer o wes of
Fed Bl

Y

Six) = x|

TeRfd 2.13
(vij  Torg we (Signum functions) 7&% x €R, & fag

Lalk x>0
f(x)= 0,3k x=0 | y=1
1,7t x<0 P R

X'€ > X
0
g IR e fR—R fog %o wgamr 21 p=-1 <—i—1
g e @1 Wi R 21 9RER ¥ {1, 0, 1}
Tl 2.14 ¥ Tog e 1 e <9 @ 2 i Y

. S = AR x#0 7 0 afk x=0
(vi)) WHEAH TJTfT:F et (Greatest integer
functions) f(x) = [x], x €R g IRAMIT FHeH FId 2.14
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FR—>R,x¥ F7 I x o SR HETH YUIH T HH TV (HRU1) HIdl & TEl Fel
e YUTieh Weld wealdl ¢l
[x], 1 GRwT ¥ g9 <@ Wehd € TR
[x]=-13AC-1<x<0
[x]= 0ARR0O<x<1
[x]= 13af1<x<2
[x]= 23R2<x<3 T
TH Ho H1 A S 2.15 § g9 w4 2l

Sx) = [x]
TR 2.15

2.4.2 Fretass el @l SSFTOTT (Algebra of real functions) 39 3TI%% |, &9
e o forg YR <1 arkdfash ol i gl Sl §, Ush ar&dfesh Held il gal o
T T S ], Th ARdfash wod Hi R aifger (Tt snfew & sy arafas
T 9 §) | TN feman S ], < Srdfereh worl shi on feRan St € den U arkafesh
T H R Y 9 A S R

(i) <Y anAfder ARl T AT T oifST fF 1 X —» R3A g: X — R&E
areafas wed 2, el X c R. 99 89 (f+g): X > R&, @ff x ¢ X & fa,
(f+g) () =f(x) + g (x), S IR & &
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(i) TR drdfger Wed § ¥ @ ol He™T UH ofifse fF £ X — R e
g X > R &% T ol e &, Sel X< R. T 87 (f— g) : X>R &
x e X, & T (fg) (x) = fix) —g(x), S IR w4 T

(i) Tem AfIH W UM T AT fF £: X—>R T ardfos 99 % § 9 o
s few B Bl kW @ wEN ifuye fRdl ordfos gEn 9 ¥ q9 [uEwd
oaf, XHRH Th WM 8, S (o f) ()= o f(x), x eX H gRefoa g

(iv) <@ arafaes el &l UE J adfad werl £ X — R gt X>R &
TR (A TON) Tk e fg: XoR B, S EH (o) (x) = fix) g(x), x € X TN
wfnfod &1 59 feiger: oM off #ed T

(v) S arfaes Wl hl WATRET HF ofifeie £ dem g, X—R R aRkenfua,

T Irdfaeh B €, S8l X CR. f 61 g ¥ 9k, fo é@ﬁ*@ﬁamﬁ%,@w

AC)
g(x)”’

30T 16 WW%J‘(}C)=)CZH9JT g(x) =2x + 1 & arEdfas e &

g, W wfix e X Tfl%:i'g(x);tO,a? fora, {fj(x) g uRefiE 2

(f+ 8 (), (f=2) (), (72) ), (fj(x) T i

Tl TIed:
F+e) () =x +2x+1, (f-g) ¥) = x —2x— 1,

2

(fe) ()c)=)c2 (2x + 1)=2x3+x2, {fj(x) = R ,X # _%

IEE0T 17 AF ST & fx) = [x T g(x) = x HURR arafaes denst o fag

uftenfo & wer 2, @ (F+g) (x), (F - g)(x)(fg)(x)fﬂﬁT( j(x)sn'd ST
zor el e Frefofea wRom frew

f+2) W)= Jx+x (-2 &) =Jx —x,
(0 Y _ s

=x 2,x#0
X

(f2) x = x(x)= xeﬂﬁIU
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[ womeett 2.3

. Trefafea gl o %9 9 e €27 SR 1 Sooid SIS A oY Th 6o
2, @ SHem ufter fawifig ifs:
() {(2,1),(51),(8,1),(11,1),(14,1), (17,1)}
() {(2,1),(4,2),(6,3),(8,4),(10,5), (12,6), (14,7)}
(i) {(1,3),(1,5),(2,5)}.
. Fmafafea ardfas waql o wa qen 9RER Jd FHifeg:

() fx)=—|x| (@) Ax)= \Jo—x.
. TH HeF f{x) = 2x -5 gR uftfia ?1 frefated o Am fafe:
@ f(0), @ f(), (i)  f(=3).

. o ¢ SfcEd qrMEE 1 BREERE dHH ® gfatesor s ©, i
t(C):% e e e — o —

(i) (0) (i) 7(28) (iii) #(~10) (iv) C =1 °WM, S& ¢ (C) = 212.
. Trfafed 4 9§ g&s e 1 afER a9 it

(i) f(x)=2-3x,xeR x>0.

(i) f(x)=x>+2, x Th IR HE&A 2

(iii) f(x)=x, x T STE(TH T 2|

fafaer 3qrgvor

SEET0T 18 HA ety T R ot Gemell w1 @qeed ¢ Uk ardtash held
£ RORA flx)=x+10 Y
BT e FIAC SR 39 e H e ) 1
& F@l, '\ <@d ? TR A0) = 10, A1) = 11, ({10)
A2) = 12, .., 10) = 20, e7fg AT f-1) = 9, ’
A=2)=8, .., fi-10) = 0, TATI C0.0)
31d: U g we o 3Tei@ 1 SR 3 2.16 x"< 5 > X
H I9IT 7T &Y HT /
j(x)=mx+c,xeR,Q$§f@T=F V,
Hel hEddl ©, STel m Ta ¢ 3R &1 S Fer f(x)=Yx+1o
Mgk T T T IR 2

ITTeRf 2.16
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SEE0T 19 °AF eitee ff R, Q@ Q "R = {(ab): ab € QUWMa—b € Z}. 51
Rt T ey 21 fag wifs

(i) (a,a) e REH a € Qo faw

(i) (a,b) € R acqd € T (b, @) e R

(i) (a,b) € R 3 (b,c) € R o1 ad & T (a,c) eR

g1 (1) wﬁa—a=0€Z,ﬁlﬂ@ﬁW§ﬁW%ﬁF(a,a)eR.
() (a,b) € R &1 @cad € f& a - b e Z. 39fAT, b —a € Z.
3d:, (b, a) € R
(i) (a, b) A (b,c) e Rad € &6 a—b e Z. b—c e Z. H,
a—c=(a-b)+(b-c)eZ. 34, (ac) e R
AT 20 AR = {(1,1), (2,3), (0, -1), (-1,-3)}, Z ¥ 2.9 TH ‘W@sh wor B, d
Sflx) Id HISQ)
&1 iR £k M e €, $H £(x) = mx + c. Tz HieE (1, 1), (0, —1) e R

B gEA, f(1)=m+c=1aM f(0)=c=—1.398 g4 m =2 foewar @ 3R 3@ ¥R
fx) =2x-1.

x2 +3x+5
x> —5x+4

T Wd @ i

3ET8L0T 21 e f(x) =

T R X Sx+4=(x—4) (x—1), THAC B £, x=4 3R x= | % R =
gofi arafas genet o fow aRenfyd 21 sm: £ %1 wid R— {1, 4} 21

3aradur 22 %ed f,

1-x, x<0
1 ,x=0
x+1, x>0

g IRfE B1 f(x) 1 3er@ wifem)

T TR fx)=1-xx<0, |
fod=1-(4=5
fed=1-(-3)=4,
f-2)=1-(-2)=3
f=D) =1-(-1) =2; Ff%

f @)=
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A A1) =2,1(2)=3,/(3) =4
fi4) =53, Ffh flx)=x+1,x>0.

3T: f 1 TG Thid 2.17 | WM €9
1 B

\
Y’, TTeRfd 2.17
T 2 YT fafaer goAraeit

x2,03x33

3x,3<x<10

1. ey f, f(x)={ TR R 2

x2,0<x<2

3x,2<x<10

Tz T oAl £ Wb el € 3R g e Tl @

2. g f(x)=x2, at % d hifSw)

e g, g(x)z{ SR IR 2

x +2x+1 .
3. W f(x) = 8x+12wuﬁama$rm|
4. f(x) = J(x=1) g7 ARG Safas e £ Wid qo1 qRE T i)

N

. f()=|x 1| gr uRenfta aredferss e £ Wid qen 9RE 6 i)

2
X

1+ x?

=)

oM it T f={x, JaixeR}R@Rﬁ TH e @1 fH GRER

fruifia sifs)
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10.

11.

12.

Tfora

HH ST fF £, g: ROR®H: flx) =x + 1, g(x) = 2x — 3. 5 IR 2

f+g,f—gaﬁ1§amafrm|

A s f& = {(1,1), (2,3), (0.-1), (-1, -3)} ZHZ F, fix) = ax + b, T
URAMT T FeH €, Wl a, b. HE qUIF Fl a, b w1 FAuifd wifw
R={(a,b):a,beNTMa=>) g0 TR NENH, TF T R &I F0
frefafad wem g 82

() (a,0) eR,®H aeN, (i) (ab)eR & ad € &% (ba) e R

(i) (a.b) € R, (b,c) € R &1 @™ € % (a.c) € R?

Tk I H ST ST 1 Sfifeed off ez

oM efifeT for A={1,2,3,4}, B={1,5,9,11,15,16} 3R /= {(1,5),(2,9), (3,1), (4.5),
(2,11)}. o frefafaa wem g €2

() f,AYBY & Hs 81 (i) /,A¥BH TH HoH 2l

Tk AT H 9 ST T e Sdenstl

HH Sifee T £, f= {(ab, a+b) : a,b € Z} 3 IRAMEA Z x Z F1 Teh STIH==d
B9 £ ZUZ T Tk Her 22 A SR 1 St off e Hifey

7 T foh A= {9,10,11,12,13}T2M f: AN, f(n) = n 1 HEH 3THA TR
5N, aRenfaa €1 f 1 9RER S| it

qRTIT
TH A U T Geel qU1 el 1 STEEE {oha1 €1 39 1A i g ol

& = fen @ R

¢ wfia g foadt foxiw A o wqfead sterEl 1 T |
¢ FHrdla U G AT B 1 FAHE UM, T
AxB = {(ab):acA,becB} e g v w1 9
R xR={(x,y):x,y € R} ?Fﬁ'{RXRXR:{(x,y,Z):x,y,ZER}
® AR (4, b)=(x,y), T a=xTA b=y
¢ AR n(A)=p A n(B)=gq,d n(A x B) = pq.
* Axh=¢
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¢ gu=d: AxB#BxA.

GaeT T A Y Tad BH Wy R, HIAF T0H A x B &1 T ST =
g1 €, fS A x B o fid 7ol o g e x 9o ffia e p & o
fopell Weler ol afvfa shten W feman S 21
WWxaﬂ,WHRéﬁm,Hﬁﬁﬁy@ﬁT%,aﬁ(x,y)eR,
TaY R o hidd I o YW SZh 1 G, e R 1 U el €l
et R o shidd i o gt 5I2eh! 1 T=ed, Gad R 1 URER el &
e 99 AW 9= B | He U fafire yeR w1 Gy e €, fe
U= A Y 1999 x 1 99 B § TH IR hadl Tk Ufdfsa p gl
2 39 91 &I 8H £ A>BEl flx) =y forad B
A e £ %1 Wid q91 B SHeRT WEId el
T £ 1 TSR, £ o Widtdsl 1 Sqe=d el 8
¢ fodl arsdfass wed o Wid e IRE AT 81 Ao Henstl & gqsad
A SHHI Th ST Bl &2

¢ e @7 ST W £ X — RA9T g: X — R, % fau g9 fr=fafed
Tfamnd 39 )

(f+ &) () =fix) + glx), x € X

(f~8 () =f(x) —gx), x € X

(f.2) () =f(x) .g (x), x € X, kHE TR Tl

k) )=k (f(x)), xeX

S VAC))
g(X) =?;,xeX,g(x)¢0

*

* & o o

* o

g gEYgTy

e TR Fa9eH Gottfried Wilhelm Leibnitz (1646-1716 o) g ¥ 1673 |
fafga oifeq qogfef® "Methodus tangentium inversa, seu de fuctionibus” ¥
ReAferd g37 ®1 Leibnitz 5 38 91s% o1 YA SAfageiomcdes o9 § fohan 1 =14
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Tfora

e Wl TV R qen ‘HEeErl’ o Ul R S Wl Tk ok o &9 H
sAferenfeqa feman 2

e 5, 1 1698 ¥ John Bernoulli § Leibnitz i fa@ T 791 # wgat ar
Fforefia &9 ¥ wor w1 faveiyoners e § fafere yam i fren 21 s
T8 H Leibnitz 7 379 FeAfd g9id 8¢ S ot 3 fam em

3Tt A H %o (Function) ¥16% 99 1779 & Chamber's Cyclopaedia
o U a1 €1 SIS | e 3168 Sl SAN =X R SR e st feen
R g HgE ®9 W 54 foveivuesh efieht o ferg fehen e @)

4

 —
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fremufada wem

(Trigonometric Functions)

' A mathematician knows how to solve a problem,
he can not solve it. — MILNE %

31 Q{ﬁﬁm(lntroduction)
vIsg ‘ferHad ' st =cafa e resl ‘foria den ‘HeA’
T g © a0 sEeht oref B 1 el i "o’ g 2
39 o &1 T Tora: s | Safua sfide aaens
1 TA T o6 TaQ foman 71 o1 SHeRT 3TeAae AR Arne
o e, G, {1 T -9 <R o IR S e e
qen sTfeEarstl i o6 gR fohal T 9 o 9T ST
g4 AN & o fose, ey e, fargd aftaer (aféhe) &
fesie IR e, 310] sl e &1 9ui w, G5 o
WW@W%WﬁWWﬁ,W Arya Bhatt
o () 1 fowetoo & qen = T s o g 2 (#76-550A.D.)
forelt sheneti § g9 =g 10N % PRl U o fawg & stere foh 2,
58 oo sl 1 gl o U o ®Y H aaqe T g1 g Bepiuied
FeafaehTstl qen 3k RIS ST uTdl o STUE i 291 qe T o T 1 T
3 W fran 81 39 oA W, w0 Bkt ig Surdi o Geiell b1 Brehioifid wer o
&Y H IR0 hy] T 3Tk TUIEHT 1 ST H|
3.2 IO (Angles)
T I 98 HIY § S T fR0T o SHeh URfeR g o ufkd: S W S @1 fRor
o FUM i 7o ferfa sl IR o den oA o sifqw feerfa =1 i &t sifqd s
wed g1 i g i vitd wed € AfE ol S @ 9 o aeees qen afg o
STt € 1 iU SHUTIeHeR heclil © (3Tehfd 3.1) | fohdt shior &1 @, spofa (sHme)

Reprint 2026-27



50 Tforg

B vired wrefires s
(0] > A
& .
£ RN
&
(0] - >A
vite URfew s B

(i) ST 0T TR 3.1 (ii) RUTIHeR ShIUT
1 E WO § ST e 1 IR feefa @ sifen feerfd a gAH W o g g1
1 HI o fe S g €1 i BT R e g A
WWW%%%,W%W@ . >
TRR T feafd ¥ T gt e i sifam o= B
Tk T T ST W@ ® S, eMepfd 3.2 ° 3T 3.2
ERIRICIS

I ST oL HIUT o foIu Ylaererer 1 SIE0M: Tk YA g dfed & que o
T T 107 oh To99 § e Tehd ¢ Toh T8 15 INEHHT Uid Hehs B| B 107 oh WO+
1 3 31 TR o fawd § Fardy foent S 93 foren s =, 3 fetlt wrg qen
Yfega w9
3.2.1 20T 419 (Degree measure) IE YR g1 © 3ifqH 9T 1 IAE TH T‘f

triiammaﬂ(%)ﬁméﬁwﬁmwmw%ﬂmﬁ%}s@w@mﬁ%

e fetlt 1 fie o qen U fie = Ges o fawifsa fran s 21w feilt =1 weat
AN Teh THE el 8, 38 1’ 9 foed € 990 W THe 1 Higel 917 U Yehs el
2,30 1" ¥ foma € el 1°=60', 1 = 60"

F® Hv fSeR1 AT 360°, 180°, 270°, 420°, — 30°, — 420° € I
amepfa 3.3 o <wrtan N B

360° A 18C v 270°

@ > B¢ >A A
> )

Reprint 2026-27



i wem 51

(e}
420 o A A
A _30° > 420
B
B

TR 3.3
3.2.2 HegT O (Radian measure)aﬁ'u'[ H A9 o fae E;H'{Df ThTs ot %,
58 ez A9 Fed 1 THE 99 (T 1 591 Th THE 81) o ohg T Toh SohTE
TS o =19 gRI &9 10 i Toh ea A9 Hed g1 Tehid 3.4 (1)-(iv) &, OA
URfeeh S © a1 OB 3Afa| oS 21 epfaal § vl fe@m mu @ fSmes A/

1 Yfeem, —1 Hem, 1% feam aen —%i‘%‘ﬂ%l

17

) (ii)

(iii)

(iv)

3TMFTA 3.4 (i) — (iv)
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T WA § T SohTE 59 o g9 i Uiy 27 Bl B 37d: GRS %1 TH
oot oftrar g W 27 WeTT F1 FH0 A w2

g watgied ¢ o » B o1l T o o, » A1 o1 =19 ohy W T e a0
10T AN Hal 21 W A € o I % GHM =19 hg W GHM 07 fafd i
wfer 5521 o 0 | - TaTE o1 W19 g T Teh AT T 101 SHafd il 8, $Hfg

laﬁﬁww%mé%&maﬂwaﬁrﬁam| 31a: AR Tk ga, =t B

F &, 99 KT AGTE [ 9N SHE W Fafka s 0 eI T, A wH U € ezé

al =r0.

o o o 03 . . P
3.2.3 IEFT 9T arefad AT & GET I (Re- U\ )

lation between radian and real numbers) < =1 &
ThTE I oh1 oh%, O W € 1 99 W hlg foig A B |
10T %1 RIS OA €, a1 I o =9 ! was 9§ o 1!
o g W A gR Taika I i A9 Aeaq o ured Bt
21 9 offS 99 & fog A R @9 ¥@1 PAQ ©1 M fag 0
A wreafas gear v usfefa & €, AP
YTCeh STEdfesh T ST § 9o AQ VN ST&ifadh
T <9I § (MR 3.5) 1 A €9 99 #I AR W@ AP
i Tt #1 fouda feen § gAm W qen W AQ Hi wet
=1 feon o s@ af Yk arEdfaes 9@ o Wi fEad | {2
e qen faea: 39 YR feId WM qun afasw TFa 35 Vg
GEAS I T qel THHE HE Hehd 2

3.2.4 TSUt aor STT F TT G (Relation between degree and radian) FH
I, %% W T HIU S © R A9 20 eI © 9 e 360° Teult Wi €, sHfey

2m AeTd = 360° A 7 ifeAT = 180°
S Hew g oo A w1 felt am qen ferlt w9 i eam A o oFw i 2

nwﬁwmz—; 1 ST HTeh, BH I © TR

180°

1 e = n = 57°16' f@eaq
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o 1° - % et - 0.01746 ez (Frepeam)

D WA HION o el w9 qen T w9 & Hey et grelt o fau T €
fetit 30° 45° 60° 90° 180° 270° 360°
A L T L

6 4 3 2 2

Wichfdeh Wele

<fer o T T @ qf feift & 1 Weam o et 2, o yaferd IRl % S1HER W
A 01 0° forad ¥, 30 WHe € b whio1 o1 wra 0 feift @ qen < &9 wiv B foed
g, T9 9HE ¢ o wio o1 mw p e 2

e T ST 101 Rl Agaq 9 | o B €, @ o T foe sig
& arufq n=180°3ﬁ1%=45°ﬁsﬂﬁaﬂﬁWﬁwﬁi@ﬁ%ﬁﬁﬂm%ﬁ
A1g e 71 31: 79 FE Hhd €

feit A = — xfea7 um™

FETETUT 1 40° 20" ki fead A9 H s=fam)

Tol B SA @ T 180° = nifead
T 121 121w

1
TGfTT, 40° 20 —4031%1J°r— 150 % 3 NEREES 520 LR E]
121
ZHfey 40° 20" = ¥

540

JAEIT 2 6 Aegd =i feult A9 o sgfam)
T B9 WA © TR nifems = 180°

180 1080x7

gafere 6esai= — x6fel= feut
T 22
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7 7% 60 .
=343— foift =343°+ e [=FfE 1°=60']

11 11
2 .
=343° + 38’ +ﬁﬁq=|z [Iif® 1" = 60"]
=343°+38'+10.9” = 343°38' 11" fHehean
ESIGLY 6 Aea = 343° 38’ 11" Fehean

SEET0T 3 IH 9 &1 a1 I HIfe 898 60° 1 k@ o qRfy «w 37.4 9
aﬁﬁaﬂ%rrqm%(n=2—72 T YA ) |

o 607 e
Bl Tl /= 37.4 UHl A1 0 =60°= —— Aqga =—
180 3
i .
31 r=g 989 Ud
37.4x3  37.4x3x7
r= = =357 9

T 22
SETETUT 4 T S | T 1 gE 1.5 A el B1 gHant Ak 40 fae § foRaet @S
TRt & (7 = 3.14 1 FAT B)?

7ol 60 foTe & =<t #1 firfe arefl ¢ ww aftendor quf et €, or: 40 fire o fime
1 TS Teh qHHAT %ﬂmqﬂm‘cﬁ%lwﬁm

=§X360°m? e

I=r@ = 1.5x?@ﬁ=2n@ﬁ=2x3.14@1ﬂ=6.28ﬁ
SETET0T 59 < W o =Tl i el qHH B SR o 370 ohg Wl 65° 99 110°
1 0 S B, Ol ST oSl w1 U T shiferg)
T W R A et wmen o e o, € @

T 13®
=65°= —x65 = — ez
0,=65 180 36
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T 227
qaLn 92=110 :@xHO:?%@ﬂ
A fF g A e [ €, @ L= 0, = 0, e
13n 22n 5 22
S6 1T 36 X T S
zafay roir,=22:13
yy-Tae 3.1
1. frafafed feit a9 & 91a e a9 J@ S
(i) 25° (i) —47°30’ (iii) 240° (iv) 520°
2. ﬁmﬁf@amﬂm%wmﬁmaﬁﬁm(n=%aﬂwﬂaﬁ):
L1l . L .. In
) T (i) -4 (iii) EX (iv) o
3. TF UfEd T fHe § 360° GREHU 3 © @ T Ghe § fohae fedd A &
TH{OT T2
4. wH g, fomant B 100 Ot ], 1 22 A EE H W9 g9 & ohg W feRad
%ﬁmaﬂaﬁmwﬂ(n=2—72aﬂw11ﬁﬁq)|

5. Wk o, 9t = 40 It B, Y Tk Sfer 20 A oA Y © Al 39 G B

o9 i ATS G HIfoIT|

6. g T Il o THM Tals aTel =9 ST HRl T HHL: 60° TAT 75° S R0 IAM

g, a1 ST feenetl @1 STqu T it

7. 75 WHI GO o161 T IOEHM {6 61 Th R § T R 9 Sen w9
ST ShIOT ST ©, SHRT A9 e | A RIS, Sefeh 9k ik §RI S T =g

#1 qarg Frefafed 2
(i) 109wt
(i) 155
(iii) 21 &+t
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33 Tremurfada wes (Trigonometric Function)

T henst §, T = vl o R x

STITl ! THHIU A T oenewi o

T 37 Tl 81 e e fondlt i ODIB_ p (4, )

T e T AN

e a9 & wsf § qon Trewroifada L 0)C (| \,10

He o B9 H eI S| X' € ol o A(’)>X
M S foh T st g, fraen

g frdener s1ef o1 gt g &1 A /

P(q b)T0 W & fag & qo o ()

AOP = x fead a1ufq 9 I dem J

AP = x (3T 3.6) Bl &W ufwfia Y’

FW T TR 3.6

cosx=qadd sinx= b

%  AOMP TF& B9 2, 89 U €,
OM? + MP>=OP? T + b = 1

TH YT SHE o0 W YH {65 o T, 89 U § 6
@+ b>=13 cos’x+sin*x =1

ifeh Tk qui IRGRAT () SR 7 & g W 27 Cea w1 v faia g 2,

T 3n . .
zqfa ZAOB=—, ZAOC=nTl ZAOD = — | % o Wid OISl a9t hion

el W YT 7 FAUE o (quadrantal angles) ®gd &
fagaii A, B, C 9o D o Feenss sa9: (1, 0), (0, 1), (~1, 0) @l (0, ~1) €,

zafaT =qufeia wion & fae g9 I €,
cos 0°=1 sin0° =0
29 in= =1
cos 5= sm2 =
cost=—1 sint =0
O
cos ) sin y T
cos 2n=1 sin2nt =0
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a9, A &9 fog P9 sk qof ufteemn o €, o &9 SE fg PR wgd €1 9
YRR B9 2@ ® TR Al x, 2neh quiieh OIS H S@d (AT ¥12d) 2, @ Pt wemt
o A § hIE gREds TEl g
B9 Toh R sin (2nm +x) =sinX>n € Z

cos (2nm +x) =cosx>n € Z
q7: sinx=0,a€ x=0,+n, +27,+3m, ...aﬂﬁx,naﬂTTﬁFW%I

T 3n by I
e cosx =0, x =+ St ,i?,...?ﬂﬁﬁ?[ cosx=0,aax,5w1%rww
21 W YR

sin x =0 @W@W%T%Fx=nn,ﬁﬁnaﬁ'§mél
cosx=0@§lT‘H%ﬁ?ﬂ%1°m"x=(2n+l)g,aﬁnaﬁﬁ‘lﬂﬁﬁl
39 BH T IRt ®erl &l sine 99 cosine oh &I § TR hid &:

1 o
cosec x = _sin ,X# nm, Sgl n %lg HPIiEF %I
b

1 b o
secx = x¢(2n+1)5,5|%Tn3|ﬁ§TThn‘%l

cosx’

sin x T o
t = X #(2n +1)=, 5@l B
an x o (2n )2 n h1g qolich
cos x o
cot x :sin ,X#n T, Slg n@ﬁ{“ﬁ%l
X

gY g4t arfaes x o fou <@d T sin?x + costx =1
39 bR 1 + tan’?x = sec®x (F?)
1 + cot?x = cosec®x (F?)

o hamsti |, T 0°,30°,45°, 60° TN 90° o A0 STIAMGl o HMAI 1 <=t
T goh €1 T BN o PRI el o WM oel & S frsel wene § ue g
BRI Sl o €1 36 YR, 89 fefeiad groft o 8
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S O . O . EL

6 4 3 2 m 2 2
. 1 1|1 B

Sin 0 5 \/E 7 1 0 -1 0
V3| L 1

COS 1 7 \/E 5 0 =1l 0 1

1
tan 0 E 1 NE) 0 0

cosec x, sec x AT cot x T | SHHIT: sin x, cos x A tan x & TH 9§ Ieal (faam) 2

3.3.1 BeRIvfds werl & fag (Signs of trigonometric functions) A foh TE
0 R P (q b)HiE fag €, fmem &g
qa fag 2, 91 LAOP = x, 3afg
ZAOQ =—x, @ fag Q& fadums
(a, — b) BN (3AMpfd 3.7)1 wHATQ ODIB p (4 5)

cos (—x) =cos x dUl sin (—x) =—sinx \
b
1,0
= \/( )\X

(-1,0) C
7\ AT
/c
1/

P(a,b)h fl —1<a<1qM-1< by ¢
—/
©,-1)|p Q(a-b)

>

< 1,37, T9 x & |H WA F fow o
—1<cosx<1dA —1<sinx<1,dd

2| fumel wansti @ g9 7 2 fF vem

EGRIN (0<x<g)ﬁaam b =
YIS B, TR IqUe (g <x<m) ® 3T 3.7

a O G b ¥ €, e =Iqeifen (n<x < %)ﬁaﬁ% bl AR €, qe

=g ﬂ@ﬂfﬂ(%ﬂ <x<2n) W g ¥FIHE AT h FHUMHF B THAT 0 <x <o foaw

T
sin x ¥FICTE d 1 <x < 2noh U HOMHSE Bl &) T4 GHR, 0<x< & foru
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T 3n 3n
cos x FFAHF, <x<7%mwaw7<x<2né€fwzaﬂmm

21 3 YR, &H o= Sreriuifide werl o fog fafe= squfel o 9@ & @ehd €1 39
fau gur o Frefafed arof 2:

I 11 111 v
sin x + + — —
COS X + = = +
tan x + = + =
COSEeC X + + = =
sec x 4 4 A +
cot x + < i =

3.3.2 fARIVIfdtT el &7 9id a9r 9RET (Domain and range of trigonometric

functions) sine T cosine Tl i IR §, 89 I8 U % fo o | arafaes
gemst & fau uRenfid 81 99, 79 98 of ud € 5 yode aafas @en vk faw,

—1<sinx<1dM —-1<cosx<1

3d: y=sinx T y=cosx 1 Uia Gt arEafess Gemeil &1 == ¢ de1 e
e [-1, 1], i, — 1<y <1 Bl

. 1 .
< fh, cosec x = __, y = cosec x 1 9Td, ¥H=AI { x : x [ R q1

sin x
xZnTnOZ} a0 9RER 9= {y:y DR,y 2173 y <— 1} 81 36 TR, p=secx
1 Wid, "= {x:xDR?T?JTxi(2n+1)g,nDZ}H%ﬂ, iR, 9=
{v:y OR,» S—lleyzl}%ly=tanx3h"[ id, ¥H==4 {x : x 0 R qe0
x¢(2n+1)%,nDZ}HWWHQﬂWH@TﬁWﬂw%‘l y = cot x %I UId,
Tg=d {x:x ORTN xznma0Z}, R qft arafas demst &1 gq=ud 2|
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Tfora

& <@d ® b qom wquie °, s@ i, 09 gﬁaﬁim%,aﬁsmxﬁoﬁlaﬁ

SR S ¥, gE Tgete § o x,%@naﬁaﬁiméa‘fsinx,lﬁoﬁaﬂim

31 dar et w9 v %ﬁaﬁim%aﬁsinx,oﬁ—laﬁaﬁ?am%am

aﬁﬁaﬁm377[ﬁznﬁaﬁim%a‘rsinx,—lﬁoﬁaﬁimwélg%ﬁw

T 7 R werl o fawa o foR o Tehd 81 a%qd: BRI Fefated
Hﬂ”ﬁ%:

[ =qerte

11 =gete

11 =gete

INACGRIR

sin

09 1 & R Fed ©

1 90 & &R w2

0¥ -1 I R = B

—1 ¥ 0 1 AR qGq ¢

Cos

1 90 & &R w2

0¥ -1 I R = @

-1 ¥ 0 ®I AR el €

09 1 & R Fed ©

tan

0 ¥ 00 I AR wgdl ©

—00 ¥ 0 Wi AR sear &

0 ¥ 00 I AR wgdl ©

—00 ¥ 0 Wl AR sear &

cot

00 ¥ 0 Wl AR T B

09 —00 = AR Tl &

00 § 0 I AR Tl B

09 —00 = AN Tl &

sec

1 ¥ 00 I AR wgdl ©

—00 ¥ —|= I wgar ®

—1 ¥ —00 I AR Tl &

00 ¥ | Wl SR T B

cosec

00 ¥ | Wl AR T B

1 ¥ 00 I AR wgdl ©

—c0 W —|= X wadl ®

—1 ¥ —00 I AR T B

feauit Wﬂmﬁﬁ,%%mﬁﬁmMK%ﬁmnxwmoﬁ oo (3Td)

ww%waﬁ%ﬁéﬁ—éﬁxwmg 1 3R ol € S9-99 tan x T HqH
9ga A B S {1 T YRR, 9 ¥9 I8 HE Gohd € foh =g =geien ¥ cosec x H

OF —1 H— oo (FEUMHF W)wﬁw%ﬁmaﬁ%ﬁsmxm(%,zmw

S-S x, 271 T SR LR 1 B, cosec x Tgd SAfeh F0cHsh A ol 1 WIHHUM:
% o TUT — 0 Tl d = ok I YRR oF AR ! AW &
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B @1 T sinx G cosx o HAI 1 et 20 o ITE RGN et 21 S
cosec x AT sec x & AAI 1 ot SIS 21 & a1 I Bl B W Tt Tfoa8 |
tan(n+x)=tanxa'@ﬁ &1 9, tanx o A W FaTA ok WW&%%W
cotx, tan x 1 Ik €, Tk AHI A off et 1 o IvEI TR et 21 Breporfida
el H 39 9F (TOTEH) Gl AR H1 SYAN HH W, T Hel i STeE ©id Hehd

21 T Tl @ oo e e T
Y
AN
X,/\ N o TN N w
—4r —3n\/27‘5 ] 1L W\/Zn 3n\/ 4
2

y=sinx Y’

wﬁrss

BN PN

N \/_ll_\/ m \_/

y=cosx Yy
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Y
1 [ 1
; : ;
c 2t/ ;
LN
' O 1 1 o 1
X'€ . o 'L .
2'-1 '2 !
|_2 1 []
1 [ 1
: : :
Yl
y=secx y = cosec x
3TTeRfd 3.12 3TTeRfd 3,13

SETETTT 6 AR cosx= — % 21 3R x g =gty  feom €, @ o o e
Ferl % T T R

. . 5
&l Hifh  cos x =—§,€1=[W%T%Fsecx=—§
5
3 sin’x + cos’x = 1 A sin?x = 1 — cos’x
9 16
el in?x=1-—= =—
sin?x 55 = 25
. 4
3d: sinx =+ —
5
<fer x gdta wgafer 7, @ sinx H HH FOTHES I 3GfAT
4
sinx =

g 78 o W o @

CoSeC x = —

Eﬁ%ﬂtﬂﬁé

o

4 coS x 3
tan x = = = aqn cotx = —; =
3 sin x

|
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ST 7 AR cotx=— A S fidn el ¥ feom ¥, 1 o7 e
el i A TSI

. 5 . 12
T HfHk cot x =—E,€qu1ﬁ% tanx=—?
S| 2x =1 + tan? _1+ﬁ_£
sec? x an?x 55 >
13
3d: secx =+ —
5
<ok x fgdtr =qerfer § feerd 8, sec x &1 WM BOTHS 81 gHRAT
B
secx =
g uE ot o e ? T
COS X = ——
13
H: BH U ©
sinx = tan x cos x = (— ?) % (— B): 1—
e = 1 A
coseex = sinx 12

ISTEITT 8 sin%wmamaﬂﬁm
&1 80 WA ® T sinx oF 9 H SfaUel 21 % 9vEIq IR et 81 gEfere
NG)

1L S )
sin — sin (107 3) sin 5

JETETUT 9 cos (—1710°) T HE MG it

&1 B9 WA € T cos x & WA H SiaRIel 27 A 360° o UvE TGN Bl 81 safery
cos (—1710°) = cos (—1710° + 5 x360°)
=cos (-1710° + 1800°) = cos 90° =0
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frefafad wel o ofe s St Sl 1 7F 6 S
1. cosx =~k wgefe e

2. sinx=§,x§ﬂia§ufmﬁﬁ%%|

3. cot= g g # feom

4. secx=%,xa§ﬁa§ufmﬁﬁ%%|

5. tanx=—%,x§_3:ﬁ gt & for &

U9 & 6 T 10 o HF I HIST:

6. sin765° 7.  cosec (— 1410°)
. tan 3 . sin (— 3 )

15n
10. cot (— T)

34 < WIUN F M AR W wr FreworiHdE wen (Trigonometric
Functions of Sum and Difference of two Angles)
TH 90 H B9 T WEeASA (FI0N) F AN TS AR o oA HrepoiidE weml qen s
Geiferd Teh! il Fea=1 1| 30 Gad B 37 gt IRomH i en Sepmifhde gdafaent
FE| T 3w B fF

1. sin (—x) =-sinx

2. cos (—x) =cos x
9 T F9 AR qiomm fag

3. cos (x +y) = cos x cos y — sin x sin y

3HE g4 W fomm FifS, et % ga g W 8l 7 fF ®i0 P,OP,, x qen
TP OP,, y& A HIWP,OP,, (x +) T TA: HA K0T P,OP,, (—y) &l 37d: P, P

P2
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P, (cos x, sin x)

— <

P, [cos(x + ), sin(x + y)]

P;[cos(-y), sin(-y)] ~——]

A\ 4
Y'

3TTeHfd 3.14

65

P, @ P, o fH_¥M P (cos x, sin x), P, [cos (x + ), sin (x + )], P, [cos (- y), sin

(- )] $RP, (1,0) B (3THTA 3.14) 1

a5t P OP, 92N P,OP, R fem &ifSw) o wafmaw € ()1 g9 PP, 3R

PP, TR € T §F 1 ST FH W
P P2 =[cosx—cos(-y)] + [sinx—sin(-p)]
= (cos x —cos y)* + (sin x + sin y)?
= cos’ + cos? y — 2 cos x cos y + sin’x + sin’y + 2sin x sin y
=2 —2 (cos x cos y — sin x sin y) (F1?)
g: P,P,> =[1-cos (x +y)]*+[0—sin (x +y)]?
=1-2cos (x +y) + cos® (x +y) + sin* (x +y)
=2-2cos(xt+y)
Fifs PP, =P,pP,%H 90 & PP2=Pp>
THfAT, 2 —2 (cos x cos y — sin x sin y) =2 — 2 cos (x + )

3Td: cos (x +y) =cos x cos y — sin x sin y
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4. cos (x —y) = cos x cos y + sin x sin y
AR 3 § y o WM W -y WA W

cos (x + (—y)) =cos x cos (—y) — sin x sin (— y)
A cos(x—y)=cosxcosy+sinxsiny

n
5. cos (E_x) = sin x

Wﬁw4ﬁx¢wmgamyéawmxwﬁquﬁ%

T T T .
cos (T ~X)=cos T cosx+sin 7 sinx=sinx
2 2 2
. om
6. s1n(5—x)=cosx

GGfHeRT 5 &1 TN HE W EH U0 7

.om Lt [On xi

_—x — - - —
sm(2 ) = cos E Bi % COS X.
7. sin (x + y) = sin x cos y + cos x sin y

g9 S © T

sin (x + y) = cos %"(x*‘y)%=cos E(g_x)_yE

T . T .
= cos (E—X) cos y + sin (E—X)smy

=sinx cos y + cos x sin y
8. sin (x —y) = sin x cos y — cos x sin y
Ife &0 FOEeh! 7 § y o M W —p W@ o I IROmE 9 2
9. x 3Ry SUgad AHl w GEAfETRRT 3, 4, 7 3R 8 H WA W 7w Frefatea
uftomg FehTer Tehd 7

T . . T
cos (E"‘x) = —sin x sin (E+x) = cos X
cos (TT—x) =—cos x sin (TT— x) = sin x
cos (Tt+x) =—cos x sin (M +x) =-sinx
cos (2T — x) = cos x sin 21— x) = —sin x
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Tl YRR o G 9RUMH tan x, cot x, sec x T8 cosec x o TeTU sin x 31X cos x o
el o qRemH 9 e | e ST Eehd €

10. '€I'Fq'x,y3ﬁ'{‘ (x+y)'ef'@f7>|'ﬁ'st gaﬁfmw:@'%?ﬁ,

tan x +tan y
—+ =
tan (x +) 1—tan x tan y

P, p T (o)) F A D w faw s W ¥ s cos x
cos y a cos(x+y)¥ﬁﬁ%l 39

sin(x +y)  sinxcosy+cosxsiny

t + )= = .
an (x +) cos(x+y)  cosxcosy—sinxsiny

39 3R B H cos x cos y, ¥ Taufiia o W &9 I €

sin x cos y v cosxsin y

COSXCOS) COSXCOSY

tan (x +y) = : -
COSXCOSy  sinxsiny
COSXCOSy COSXCOSY
tan x +tan y
s I —tan xtan y
tan x —tan y
11. tan (x—y)

N 1+tan x tan y

Ife FearHeRT 10 | yoh TF W —y @ W, g9 Td
tan (x — ) = tan [x + (—y)]

tanx+tan(-y)  tanx—tany

I-tanxtan(-y) - I+tanxtan y
12. afEx,pqem (x+y) ¥ ¥ W W w07 1w OO L, A

cotxcoty—1

cot (x +y) = cot y+cotx
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13.

14.

Tfora

FAIfh x, y A (x + y) HION | F g o EWWW%,WQHL sin y
A sin (x + y) YA & 21 T

cos (x + COS X COS y — sin x sin
cot (x +y)=— ( y):. - =
sin (x +y) sin xcos y +cos xsin y

9 S e R sinxsiny,@ﬁﬂﬁﬁ%‘ﬁ‘ﬂ,%’qqﬁ%

N ~ cotxcoty—1
cot(x +y) = cot y +cotx

cotxcoty+1_ . . .
COX OOV St x, y T x— y; U TE T B
cot y —cotx

Ifg geafh 12 W o M W —y T@d § df g4 SR 9Romd g 2l

1—tan®x
1+tan’ x

cot (x — y)=

cos 2x =cos’x —sin?x=2cos’x—-1=1-2sin’?x =

B S © T

37d: B9 U ©  cos 2x =cos?x —sin2x =

15.

cos (x + y) =cos x cosy— sin x sin y
Yo TM W x, W dl, 80 U
cos 2x = cos’x — sin’x

=cos?x — (1 — cos’x) =2 cos’x — 1
9 cos 2x = cos® x — sin’x

=1-sin?x —sin’x = 1 — 2 sin’x.
cos® x—sin®x
cos” x+sin * x
391 3R & cos? x W fawied Tt W, &H U 7

1—tan® x b

= ————x ZnTt+ = & % 2
cos 2= T3 x#n 261%1;111011%%

2tan x

sin 2x = 2 sinx cos x =
1+tan® x

g9 S © T

sin (x + y) = sin x cos y + cos x sin y

yoh WM R x WA |, B9 I T:
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sin 2x = 2 sin X COS X.

2sin xcos x
: sin 2x = — 5
Ayl cos® x+sin’ x

Y% TS hlcos’ x W fawifed & W, &9 UM B

2tan x

in2x =
SI 2x 1 +tan’ x

T > :
16. tan2x=ﬂ,2x¢nn+5 el n e B

1—tan®x
&0 W € R
tanx + tany
tan (x +y) = l-tanxtany
. 2 tanx
Y A W x @ W, T T, fan2x ==~
—tan” x

17. sin 3x = 3 sin x — 4 sin®x
TH UM ¥,
sin 3x = sin (2x + x)
= 8in 2x cOS X + cos 2x sin x
=2 sin x cos x cos x + (1 — 2sin*x) sin x
=2 sinx (1 —sin*x) +sinx — 2 sin’x
=2sinx—2sin’x +sin x — 2 sin’x
=3sinx—4sin’x
18. cos 3x =4 cos’x — 3 cos x
T UM ¥,
cos 3x = cos (2x +x)
=C0s 2x €0S x — sin 2x sin x
= (2cos*x — 1) cos x — 2sin x cos x sin x
=(2cos’x — 1) cos x — 2cos x (1 — cos’x)
=2c0s’x — cos x — 2cos x + 2 cos’x
=4cos’x — 3cos x

3tan x—tan® x T .
tan3x=——— Z oS=7 :
19. I—3tan’ x 3x #nm + ) SRR UIED 2l

B9 U % tan 3x = tan (2x + x)
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2tan x
_ tan2x+tanx 1—tan® x
1—tan 2x tan x I—M

1—tan® x

+tan x

_ 2tan x + tan x — tan’x _ 3tanx - tan’x

1 — tan’x — 2tan’x - 1 —3tan’x

Xty Xy

20. (i) cos x + cos y = 2cos cos 5
. ox+ . X
(i) cos x — cos y = — 2sin Tysm—y
. Xt X—
(iii) sin x + sin y = 2sin 4 cos 4
Xty . x-—
(iv) sin x — sin y = 2cos Y sin>—7
T S ? R
cos (x +y) =cos x cos y — sin x sin y .. (1)
3R cos (x —y) = cos x cos y + sin x sin y .. (2)
(1) 3 (2) F Sed T A W, T @ T,
cos (x +y) + cos(x —y) = 2 cosx cos y .. (3)
3R cos (x +y)—cos (x —y)=—2sinx siny .. (4)
AR A sin (x +y)=sinx cosy+cos xsiny .. (5)
3R sin (x — y) = sin x cos y — cos x sin y ... (6)
(5) 3R (6) ! WSy TS A W, BH UM ¥,
sin (x + y) + sin (x — y) = 2 sin x cos y - (7)
sin (x +y) — sin (x — ) = 2cos x sin y .. (8)

A fhx +y=0dMx—y=¢, 38T

At

(3), (4), (7) T (8) | x 3R yoh T W@ W, 8H UW T,
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cos 0 + cos ¢ = 2 cos [?JCOS [9_;¢J
cos 6 — cos ¢ =— 2 sin [9+¢jsm[e_¢j
2 2
sin  — sin ¢ = 2 cos [?Jsm [%}

Fifeh 0 A ¢ I HIE Al G AH Hehd 1 8H 0 oh T W q41 ¢ o LA
W yT@H W, B U@ &

xX+y x—y . XFY . oXx—y
cosx + cos y =2 cos Cos ; €COSx —cosy =—2 sin > sm—2 s
. . . Y X—y . . Xty . X—)y
sinx +siny =2 sin COs ;sinx —siny =2 cos S

2

aéuﬁwzo@mﬁww&wmtrﬁ%z

21. (i) 2cosxcosy=cos (x+y)+cos(x—y)
(ii) —2 sin x sin y = cos (x +y) — cos (x — y)
(iii) 2 sin x cos y = sin (x + y) + sin (x — »)

(iv) 2 cos x sin y = sin (x + y) — sin (x — y)

sarEor 10 fag i

3sinEsecE—4sin5—ncotE=1
6 3
A T g8 = .’asinEsecE—4sinEcotE
6 3 6 4
3 ! 2 —45j [TC TEJ 1=3—-45i I
= X — X — - | X = — —
> sin 5 sin p

1 o
:3_4XE =1 =131 9&
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FETET0T 11 sin 15° &1 9H I HifT|

BT sin 15° =sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°
IR EE S U B B
V22 22 22

13¢
30T 12 tani &1 UM A[ Hitea

137 Tc+1 1—‘[an rrm.
Tl tan B = tan 12 = tan 12

tanE—tanE l-—
4 6 B3l

1+ tan " tan 1+L V3 +1
3
SarEr 13 fag it
sin(x+y) tanx+tany
sin(x—y) tanx—tany "
T B9 U %,
T ge _sin(x+y) _sinxcos y+cosxsiny

sin(x—y) sinxcosy—cosxsiny
39 3R & I cos x cos y © Taufsd 4 W, g9 WM ¥,

sin(x+y) tanx+tany

ERIEEE =TT T

sin(x—y) tanx—tany

SarEr 14 @Ry

tan 3 xtan 2 x tanx =tan 3x —tan 2 x — tan x
T BH NG © T 3x=2x+x
gafeTT tan 3x = tan (2x + x)

tan2 x+tanx
a1 tan3x=

1-tan 2 xtan x
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a0 tan 3x — tan 3x tan 2x tan x = tan 2x + tan x
a0 tan 3x — tan 2x — tan x = tan 3x tan 2x tan x
a0 tan 3x tan 2x tan x = tan 3x — tan 2x — tan x

e 15 fag wifvT:
COS[E‘FXJ‘FCOS[E—X):\/E COSX
4 4
T GO 20(i) T STAN FH W, BH UM &,

i cos E+x + cos E—xj
T qay = 2 2

T 1 o
=2cosz cosx =2 x E cos x = \/p cos x = TM@AI T&

€OS 7x +C0S Sx

saEvr 16 fag wifvg - =cotx

sin 7x — sin 5x

T iR 20(i) 92 20(iv) 1 ST FH W, TH UM &,

Tx+5x Tx—5x
cos 7 _ cosx

7x+5x sin 7x;5x sin x

2cos
= cotx =§T<’ﬁ &1

ElRi

2cos

17 fag =R sinSx—2sin3x+sinx=tanx
cos5x—cosx

T 89 UM ¥,

sin5Sx—2sin3x+sinx _sinSx+sinx—2sin3x

EIRIREE
coSS5x—cosx cosSx—cosx
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~ 2sin3x cos2x—2sin3x _ sin3x (cos2x—1)
—2sin 3xsin 2x sin 3xsin 2x
1—cos2x 2sin? x .
= = = tanx = AT 9«
sin2x  2sinxcosx
fag =i
. .2n+ zntzn 122,2n+ 27750052753
. sin? — —— —=—— 2. - g R
S 6 cos 3 an 4 > sin y cosec 5 375
3. cotzE+cosec5—n+3tanZE=6 4. 2sin23—n+2coszﬂ+2sec22=10
6 6 6 4 4 3
5. HHE 91 SIS
(1) sin 75° (ii) tan 15°
frefafea =1 fag ®ifeT:
cos| T —x |cos| X~y |=sin| £ —x |sin| X =sin(x+y)
6. 4 4 y 4 1 y y
s
tan | —+x 2
(4 ) (1+tanxJ
7. =
T 1—tan x
tan | ——x
)
. cos (m+x) cos(—x) — cot’s
. o
sin (T—Xx) cos (2+x)
3n 3n
9. cos 7+x cos (2m+x) |cot 7—x +cot 2n+x)|=1
10. sin(rn+ 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x
11. cos [37:+xj—cos [%—xj = —/2sin x
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12. sin? 6x — sin?4x = sin 2x sin 10x 13. cos? 2x — cos? 6x = sin 4x sin 8x

14. sin2 x + 2 sin 4x + sin 6x = 4 cos? x sin 4x
15. cot 4x (sin 5x + sin 3x) = cot x (sin Sx — sin 3x)

c0s9x —cosSx sin2x sin5x + sin 3x
16. — ; =- 17. ————  =tan4x
sinl7x — sin3x cos10x cosS5x + cos3x
sinx —siny X—y sin x + sin 3x
18. = tan 19, ————————— = tan2x
COSX +Cosy 2 cOSx + cos3x
sin x — sin 3x . cos4x + cos3x + cos2x
200 —5 5 =2sinx 21. — - -
sin” x —cos” x sin4x + sin3x + sin2x

22. cotxcot2x—cot2xcot3x—cot3xcotx=1

4tan x (1 —tan’x)

1-6tan’x + tan*x

23. tan4x =

25. cos 6x =32 cos®x —48cos*x + 18 cos? x — 1

fafaer 3qrgvor
3

= cot3x

24. cos 4x =1 — 8sin® x cos® x

12 o . . .
IETEOT 18 Afg sinx=g, cosy=—1—3%,Tf|%Tx?mT y 3 fgdta aqufer o feera &

@ sin (x + ) T AE A1 B

& TH WG ¢ fR
sin (x + y) = sin x cos y + cos x sin y
3q c0s2x=1—sin2x=1—i=E
25 25
4
Bl cosx=ig
Fiifer x fgdta wqefer o fem 2, om@: cos x TS 21
4
HAd: cosx=—g
3q sin2y=1—cos2y=1—m=2
169 169
5

3 iny=+—
o siny T
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Fifer y fgdta =qefe & frem 2, siny oA 21 @fag siny=%%| sin x, sin y,
cos x T cos y &1 W THIehTT (1) § TH W, 89 I &,

sin (x+ ) :EX[—2J+[—E}<£ __36_2__56
57013 5) 13 65 65 65

9 . .5
sargtor 19 fag +ifS@: cos 2x cos%—cos?ax cos7x=51n5x sm?x
T T UM ¥,

. 1
] ge = 3 {2cos 2x cos% —2cos 9_2x cos 3x}

:l cos(Zx+£ +cos(2x—£ —cos(%+3x —cos(g—x—3x
2 2 2 2 2

1] 5x 3x 15x 3x | 1|_ S5x 15x |
= —Lcos— +COS— —COS—— —COS— | = —Lcos— — cos—J
2 2 2 2 24 2 2 2

5x  15x 5x 15x) |
1 R PRy
=2 2 2

. [ Sx . . 5x o
= —sinS5x sin —? = sinSx sm? = 987

T
3BT 20 tangwnﬁsnﬁﬁﬁm

Tl qH ey x=§€[?ﬁ2x=%

2tan x

3 tan2x = ————

l1-tan” x

T

2tan§

tan— =

a b
1—tan® =
8
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_ ET‘ﬁl_ 2y

EIERSISIY y =tan 3 = 1—y2
a1 VP+2y—1=0
24242

whw - e

wﬁsgguﬂa@u’fmﬁﬁaﬁ%,y=tang T &1 3

tang =\/5—1

X

3 3
IETEIOT 21 AR tanx=z,n<x<?ﬂ,?ﬁsm2

X X
s cosz qan tanz o HE Jd i

) 3
ol Fifh 7T<x<7n 2 gHfeTu cosx BUTHF Bl

m_x 3¢
I 2 2 4°
X X
sﬂmsmzaﬂmmawcoszswm g
9 25
A sec’x=1+tan’x= l+—=—
16 16
16 4 .
gHfeIT coslx=— Flcosx=—— (F?)
25 5
X 4 9
31 2sin = =1- cosx =1+—=—
2 5 5
X 9
L X _ 2
XHICTS M T 10
&l in> = — (Fi?)
Slnz—m {
X 4 1
. 2 — — :1——:—
q: 2cos > 1+ cosx s s
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gHfeIT cos25=ﬁ el cos—=—T0 (F?)
X
x sm2 3 (—\/E\
d tan — = x:\/ﬁxL | J=—3
cos

IETET0T 22 Tag i cos2x+cosz[x+§j+c052[x—§j=%

T B9 UM ¥,
1+ cos 2x+g 1+ cos 2x—g
- 1+cos2x+ 3 N 3
2 2 2
= l 3+cos2x+cos(2x+2—7E +cos(2x—2—nj
2| 3 3
= l 3+cos2x+2cos2x cosz—n}
20 3
[ B
— —| 3+ cos 2x+ 2cos 2x cos (n—gﬂ
1 T
= —|3+cos2x—2cos 2x cos —
20 3
—l[3+cos2x—cos2x]—i— s
- 2 2 A Y&
3TEAT 3 UT fafaer gyracit
fag =ifT:
T 9n 3n 5w
1. 2cos —cos—+cos —+cos — =0
13 13 13 13
2. (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0
) ) x+y
3. (cos x + cos y)* + (sin x — sin y)? = 4 cos? 5
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sin x + sin 3x + sin 5x + sin 7x = 4 cos x cos 2x sin 4x

. . ., X
(cosx— cos y)* + (sinx — sin y)* = 4 sin?

(sin 7x +sin 5x) + (sin 9x + sin 3x) =tan 6x

(cos 7x +cosS5x) +(cos9x + cos3x)

X 3x
sin 3x + sin 2x — sin x = 4sin x cos E cos ?

. X X X
ﬁmﬁiﬁaﬁmwﬁsing,cos—am tan — FG SHITaIT:

8.

10.

*

® 660000009090 o

2 2
tanx = —%,xﬁ?ﬁ?{ =qerfer o 2l 9. cosx = —%, x g =gty o 2
sinx=i—,x%ﬁqﬂ§ﬂﬁﬁ%|
qrIr

I ek o, Tt B 7, =19 1 fad /T8 g W Aqfa o 0 e 2,
qAi=r0

T
= ——X
fega am e fett =g

oy e
T
cos? x +sinx =1
1 + tan’x = sec’x
1 + cot?x = cosec?x
cos (2nm + x) = cos x
sin (2nm + x) = sin x
sin (—x) = —sin x
cos (—x) = cos x
cos (x +y) =cos x cos y — sin x sin y
cos (x —y) = cos x cos y + sin x sin y

T
cos (E—x) = sin x
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T
¢ sin (E—X)=cosx

¢ sin (x +y)=sinx cos y+ cos x sin y
¢ sin (x — y) = sin x cos y — cos x sin y
T T
@ cos| T TX|=—sinx sin| = TX| =cosx
2 2
cos (T —x) =—cos x sin (T — x) = sin x
cos (T +x) =—cosx sin (T +x) =—sin x
cos (2m —x) =cos x sin (2m —x) =—sinx

* ﬁx,yﬁ(xiy)ﬁ@ﬁéwgwﬁwww%,aﬁ

tanx +tany
tan (x +y) =

1—tanxtany
tanx —tany
¢ G-y = nrtan y

¢ TR x,y 3N (x + 1) ¥ W FE KO 1 FH fowE [ONH &L, A

cot xcot y—1

oot (¥ +3) = cot y+cotx

cotxcot y +1
¢ cotGr—y)= cot y — cotx

. . 1 - tan’x
@& cos2x =cos’x —sinx =2cos’x—1=1-2sin*x =75
1+ tan“x
. { 2 tan x
¢ sin2x=2sinx cosx =———
1+tan"x
2 2tanx
tan 2x = ——— 5
* 1—tan’x
¢ sin3x =3sinx —4sin’x
& cos 3x=4cos’x — 3cosx

3tan x—tan’ x

¢ ftan3x= 1-3tan’ x
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g Xty xX—y
¢ () cos x + cos y = 2¢0s 5 5
+y . X—
(i) cosx—cosy=—2sin Y sin 22
. : , x—y
(ii1) sinx +siny =2 sin cos N
. X—
(iv) sinx —siny = 2cos Y gin 22

& () 2cosxcosy=cos(x+y)+cos(x—y)

(i) —2sinx sin y = cos (x + y) — cos (x — y)

(i)  2sin x cos y = sin (x + y) + sin (x — )

(iv) 2 cos x sin y = sin (x + y) — sin (x — y)
ofdeTash gyt

o forvarg fohan S © T Brepromfidt w1 eteza= geyem wra o Sy gem
ol Vg (476 %), FEW (598 3.) TReRt T2 (600 3.) e Areh fgda
(1114 )7 yq@ wRomal <1 i a1 on e gl 99 9Ra o qeaqd @i gH:
Iel W A9 T A | ot eRoifafa i stere e e Wy Sl
faftr gaeit sTuge off, o aRe fafér o T & 9 W =8 "ot fova grr s1oeE
T

qRd H e Brepiuiiadia wor SE feRe o1 S S (sine) AR o
o 9= &1 g4 faerv fagid (HWepa 9 # fawn T Sifasa &) # feon
T 2 fSreRt IneE T o sfie W yg@ R

AR 99 (600 3.) 7 90° | 31f¥eh, hITIl o sine o HIM oh @¢ A =
ol HicTgdl ITaTeal b1 Hererd Ao § s gfga o o sin (A + B) o TGR &I
T IUURA B 18°, 36°, 54°, 72°, S o sine A cosine F fAYG AM A
fadta g1 faw €

sin! x, cos! x, 3TfE T =TT sin x, T cos x, 3TE o TAF T T HH HT
e SAfaufes Sir John F.W. Hersehel (1813 %) gR1 fSu 7w o =g sk &
Geiferd 99t o |1 Thales (600 . Td) &1 14 TAfE™ &9 9 T[S 37 21 5=
st o wer fRifire &1 SS9 & w99 1 SF 9w €1 36 foly =i T T
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HAE & HeE <€ a1 fufie %1 Wordl # AT 3T STU! F1 g
W foRan em 3 euE §
%=%=tan(“€[€f?ﬂ3?|ﬁfﬂ)
Thales 1 T ST&TSF 1 0 T AT HT 1 Ff 99 ez S 21 390k fow
S gHEy B o U 1 FA fRAr o S 3R g Herdt geAl @ T
ey sl w1 e 9 wHE R el o e 2

4

> —

o,
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aftryr H&d A fgamdte aentor

(Complex Numbers and Quadratic Equations)

*» Mathematics is the Queen of Sciences and Arithmetic is the Queen of
Mathematics. — GAUSS %

4.1 4fuewr (Introduction)

felt shensti § g Wb 31 & =X 1 Th =i gt
1 A Tk =R HI TG THIRON 1 St TR B
T 2@ € T THRT0T x2 + 1 = 0 1 IS A& ga Tel
T HF 2+ 1=08 80 x2=— | T 811 ¢ 3K &+
AT & 1 a7 S0 Bidl § Wiy arfaeh e
TUTeR 1 988 YUl oF &9 H 9@ 1 STavIehdl © forad
o 9 TR0l x2=— 1 1 A U< Y Toh | I%aal H, &
IEYT FHHET ax? + by + ¢ =0 1 A UG T B, Sl
D=5 dac <0 ®, Sifw ordfos Genst & goret §

e %l W.R. Hamilton
4.2 wfmsr =Mt (Complex Numbers) (1805-1865 A.D.)

TH BT e fh (] Tehad i W TEfd 1 9 7 i =1 9T B @1 Tkt arced
2 R i g 2+ 1 =0 & T B 2

a+ib o Y I Uk G S&l g AN b ardios GAC &, Th GiHs gen

_1 .

R Rl Bl SR F fAU, 2403, (1) + i3, 4+i[ﬁ] aftnyg e 2|

G §& z=a + ib o ToIU, o ARATaER | FHEAE © 991 Rez g0 fFefua
foran STl © 31X b SHTeuteh W Sheeldl @ qe Imz 510 Fefua fohan St 21 3o
% o, afk z=2+i5, 7@ Rez =2 3 Imz =53 wfAs Head z =a+ib A z,=
¢+ id T9H B afg a=c3Rb=d
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SETETOT 1 A 4x+i(Bx—y) =3 +i (—6), &l x 3N y Trdfa® e €, 99 x 3R y
M IS
T e fem
4x+i(Bx—y)=3+i(-6) . (1)
T TR o A&t qe1 HTeudh A i THE od g, %ﬁW%ﬁT%
4x=3,3x—y=-06,
3 33

9= g7 70 FH ), x=z?ﬂﬁ'{ y=7

4.3 wftmsr Gt o sierTuta (Algebra of Complex Numbers)
39 9 H, B9 Wiy S & e o1 foaew w3l

43.1 gt qfmer, &I’ &1 I (Addition of two complex numbers) IS
z,=a+ib 3 z,= c +id FE A WHAF HEAT &1 T z, +2z, % A7 I FrAfafed &9
T oRenfya femen S 2:
Zl+zz=(a+c)+i(b+d),Gﬁﬁﬁﬂ?:@ﬂ'ﬁﬂ%#@l’l%l
IR &k T, Q+B3)+(—6+5)=Q2-6)+i(3+5)=—4+i8
aftnyg genst o @ frefafas won #1 9ge w9 2
() Haver Fram < Gftns Gemsl 1 dnthel Tk Gins Se e ¢, a1t
Wﬂmﬂwaﬁzlﬁmzz%W,ZI-FZZWW%T#@T%I
(i) w7 fafaa frag fel < wfwms gemst 2, a1 2, & fag
Zl-i-zz=zz-i-z1
(ii) '\’?73?'&' frm fe=t d9 afmy et z,z, 91 z, E0 faq
(z,tz) tz,=z +(z,+ z).
(iv) TNTTHE dHE ST e T & 0+ 70 (0 o g S0 Sl @),
NI qewesh 1eqel Y WA GeA Hean ¢ (e 6 g aftmy
A z,z+ 0=z
(v) IR Gfaeid @7 effide Yo afs 9@ z=q + ib, & foau &d
T F&A —a + i(— b) (— 2o GRI A ST 7) W Bt €, Sk Fmesh
Sl 1eEl z 1 Ul heddl g1 §H U e € TR oz + (2)=0
(TS qcqHh) |
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4.3.2 T Gftmsr gEErei’ &1 3iav (Difference of two complex numbers) Tz 1 T8
ity gems Zl?ﬂﬁ'{ z, 1 FHA Zl—zzﬁ'ﬁl R 9 gRenfid fepan s 2
2z, —z, =z, + (—z,) SN (6 + 3i) — (2 — i) = (6 + 3 i) + (-2 + i) 3
2-)+(=6-3i)=—4-4i

4.3.3 @i g&meit &1 7T (Multiplication of two complex numbers) I Tt
z,=a+ib WM z,=c + id FE J WY TS | @ G z, .z, FFAfAfEd w9
Y gitwfea feren man €:

z, z, = (ac — bd) + i(ad + bc)

IR o AT, (3+i5) (2 +i6) =3 x2-5x6)+i(3 x 6+ 5 x 2)=—24+ 28

aftny e o UM 1 wiewa o FEtatEd W i e

(i) Heler fram < Wiy gemetl &1 UHwd, T Gy §ern gl ¢, 9
qfmy wemst 2, 9o 2, % o, PR 2, 2, Th AfEyg e B 2

(i) R Teafoa Fram fo=i <1 wfms gemet 2, qen 2, o fog,

ZIZZZZZZI
(ii) Wﬁﬂﬂﬁlﬁ'fﬂﬁ?ﬂ'&qﬁmﬁzl,zzﬁm%ﬁm
(z,2,) z,= z, (2, 2)

(iv) TIUTIeHeR TeHeh Rl JTRe TS §& 1+ 0 (1 o §RI <1 Sl @),
TR edWeh 1979 Ughel WIS W& wheadl 8 ey for s afty
H@Tzaﬁmz.l=z

(v) TuTHeE Afaem o SifE Y% YRR Wiy "Wem z=a +ib

(@a#0,b=0) & fau, s wfmg F@en aQerzﬂ'aerb2
z! % R U S ) W Bl €, z k1 oA Ffaet™ e ¢ forad

1
(— ateraT
z

IED z.§=1 (T[UTcHe qcHE)
(vi) e fram fo=l o wfmy wemed 2, z, z, & fau

@ z,(z,tz)=z 2, +zz
(®) (2, + z,) Z§ =z z,tz z .
4.3.4 I Gftgsr &3l &1 YTTHA (Division of two complex numbers) TH= |

& g Afg wemet 2 e z, % fa, SR z, # 0, Iwa j—;ﬁtﬂ%f@aw@
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S j—;:zli

Z

3T & faw, 7 feenz, = 6+ 3 3ﬁtz2:2—i

W o N
s

GE __EF+3Z)X2 E 6+3l Bzz+ +(_1)2

)

(R+i[

6+31 BTE
- % H2-3+i(6+6) :%(9+12i)

4.3.5 i @& 1T (Power of i) TH I g

1
—i

= &9 °, ol quifer ko A, =1, % =g, 2=, R =

s _1
b s

4.3.6 TH B/UT qrEfades Q&I & d’f‘-!\(*i (The square roots of a negative

real number)

T 2 P=—13R (—ip=p£=—1.390 — 1 & =fget ; 3K —; 2
Tafu fag o7, @1 3¢ R fow shee i B

39 B @ Hhd ¢ TR i 3 —i T THIHT 2+ 1 = 0 92 k2= -1 F TA 2

34 T, (\/gi)zz(\/g)z 2=3(-1)=-
() = () e
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ERISI _3% wiga 3 i 3R 3Tl
R o Shaet /3 1 WA & fau @ wdie 23 1 5@ foman S g, e

=3 = 3i.
Y A g Tk o aredfash §@l 2, 99 g = Ja =1 = Ja i,
T MY 2 T Al veTe artas HEemsl o 3R b o AU Jaxfb=Jab T
qRomy q@ ft 9 B, S 0> 0,b<0AMa <0, b> 0.
1 BN ? A a <0, <0, BH THH! Srd Hd B
e FC R 2= V-1 V-1 = J(=D)(=1) = V1 =1 S 39 o *1 faiaes & %
2=l
AT, Jax/b=Jab T a 3R b A RO GdfEaS q@AW €
AN AR g 3R b S H T FE off T 7, 90 W< T4 T Jaxb=vab =0
4.3.7 dwdes (Identities) T0 TAfafed aoadqs & f9g & &
ﬁﬁﬁ@r@%u@aﬁzlaﬁtzﬁam
(z,tz,)=z2+z2+2zz,
sSqufa %ﬁw@?ﬂ%,(zl+zz)2=(zl+zz)(zl+zz)
= (ZI+ZZ)ZI+ (Zl~0-zz)z2 (e ﬁ'é:rq)
=z} + 2,2, + 22, + 2} (s fraw)
=zl +2z2, +z2, + 25 (O w1 % fatE =)

=77 +2z2,+ 2,
3 wifq &0 frafafed al 1 fag w0 w8
@) (zl—zz)zzzlz—Zzlz2 + 27
(i) (z+z, )3 =z} +320z, +32,2; + 23
(i) (z -2z, )3 =z —3z]z, +32,25 - 7,
(iv) 212—Z§=(ZI+22)(21—22)

aree ¥ 9gd ¥ T q@Hb] Rl Sifer qeft St gems & foy g €, g
ity wemsl w1 goa o fau fag fman s gwar 2
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SareEor 2 frefafad il g +ib o ®9 § o A
0 (-5 [%lj i) () (2i) (—éij

NES -5, -5 5 5
' (1) (_51)[§lj:?12:?(_1)=§=§+10
.. . . 1,3_ 1 '5_1 '22'_1'
W (_Z)(zl)(_glj T _%(’) 256"
SETETOT 3 (5-3i)° Bl a+bis &I H K HL:

T BH W@ R, (5-3i) =5 -3 x 5 x (3i)+3 x5 3ip - (3iy
=125 225i— 135+27i =— 10— 198i

s 4 (BV2)(23 i) F g+ i w9 o
T BH W ® (—\B+\/3)(2\B—i) =(—\B+\/5i) (2\5_,')

= 6+ + 246~ 27 = (6 +32)+B(1+242)i

4.4 Wity G@N T QTR 3T WY (The Modulus and the Conjugate
of a Complex Number)

A Y 2 = ¢ + ib Tk A F&N 21 q z HT A9k, S | z | GRT <A1 €T ©,
FOR s F& [,2, p2 §R URefud fRa S ® stefd |z = 2,2 @R
Z 1 G, S 2GR SwiEn Sl ®, WS W' g — b el ®, i 7 = a—ib
SR F AT, | 347 | =32 +12 =10, | 2-5i | =422 +(=5)* =429,

R 34i=3—j, 2-5i=2+5i, 3j—5=3i—5

&1 UM i § TR RORR Wiy W@l 2 = o + ib 1 O Faed ™

1_a+i—b_a—ib_z
a+ib  a*+b AP+ A +b |z
afefiq. zz=|z[

ama: fer=l & |y Hemstl 2, @ 2z, o fau frafafed fsel w1 g 9 =g
foha =1 wWehal B:

1=

7, @R
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qftny e &R fgenda geieo

_lz]
() |z z|=|z]|2] G |7 —|Z—2,m°<|zz|¢o
(i) 2z =2z, ) zt5=7%z
I
v) 5 )3 gz, # 0.

JEEI0T 5 2 — 3 o1 T[UNcHSR Uidel™ H1d hifsTg)
7 HA fon z=2-3i

Tz =2+3i 8 |z =224+(-3)’ =13
AT, 2 — 3; o1 TUTcHS Hfqa™

z 243 2 3.
= =—+ i |
|2 13 13 13 e &

SR T T 97 ga frefafed €1 9 off fKErn s g 2
1 243 2431 2432 3.

1= +—1

2-3 (2-30)(2+3) 22-(Gi) 13 13 13

N

ST 6 fHAfafEd &1 ¢ +ib F ®Y H T R

5442 s
O (i) 1

o5+ 5+\/§ixl+\/5i_ 54+52i+-2i -2
O TR T e 1_(@)2

_3+6V2i 3014220 _ L4 23
1+2 3

. 1 .
@i ¢ =.—=—=—.X; =571
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| womeet 4.1 |
YT 1 § 10 Tk ohi 9iHY GeAel | Ydd bl o +ib & ®Y U Had hifed|

o)

4. 3T+iD+i(T+i7) 5. (1—i)—(—1+i6)

[ (e
o))

T 11 ¥ 13 I 9wy gemet ¥ ydd &1 [ONHE Jidald A wifs)
11. 4- 3i 12. J543i 13. —i
14, frafafed =5 &l g + ib o €9 | e HIWC;
(3+i/5) (3-i5)

(V3+v2i)-(v3-i2)
4.5 3T T 3T ‘%T:ﬁ'q T=uur (Argand Plane and Polar Representation)
S o 9 e 9 € Sd © R ardfass geme (x, y) & g% wind g % 9,
e XY a1 | T uReuien o el o v
e ¥ {9128 x— 218 y — 318 g M1 Sl
2, T afgd fog W g 21 eveifq
qftgy §@ x + iy & S HUd JH
(x») é?‘?TWH'%,?Rﬁ'ﬁ T Afgd ﬁﬁg
(x, y) o &9 ¥ S feger fepan s

Hehdl 21 I8 HUA faamd: ¥ 2
w® wimy gemst 99 2 + 4,

.9 .19 .—39
c 1+ 3.0

o
|
|

(S8

a
TN
| —
_J’_
w | o
~—
|
TN
N
_J’_
| i
~
N

8. (1—i)

o

Xl

431041024005 2iR 1Loim EESTD °Fd,-2)
Sifek shftd i (2, 4), (-2,3), (0,1), (2,0),

(-5,-2) 31T (1, -2) @5 ET4 B,

aTepfa 5.1 # feigeti A, B, C, D, E 3R F Y

SN sAfadta freqor faan T 2l MeRfa 4.1
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T, foad g fog i T aftus
e gr1 fAfdee feman o 7, |fmy 9a
T efs e Fweed 2
3Me ad H 9fmg W& (x + iy) R
A 95 P(x,y) ¥ 7@ fag 0(0,0) &
= ®T I FWT U@ @Al @
(3Rt 4.2)1

x—31e7 W fag, afmy wemnst
a+i0F9 ok I T T Ry W

> <

P(x, y)

v Q(x,~y)
Y

3TMHfa 4.3

iy gead iR fgorde wdfem o1

Y
{xﬂ
+

P(x, )

X € > X

(0,0)

A 4
¥
3THfa 4.2
foig, wftgs Te@mst 0 + ib &9 & 97Td 2
&l e aa § x—318t 3R )—37e1 U
TRfeeh 3187 3R SHieulTeh 318 Heeld 2l

Wwﬁﬂﬁﬂﬁmz=)€+iy
#R THhT H’ﬂ"":ﬁ z=x—1iy ET) ﬁvlg?::ﬁ
P(x, y) 3R Q(x, —y) & gN f&fa fFan
W%IW’QW@,%@(&—”W
aa%aﬁaﬁ'g(x,y)wﬁwuﬁm
FEAM € (STH 4.3)1

Tafaa saEToT

(3-2i)(2+3i)
3alglul 7

(3-2i) (2 +3i)

(20 (2—7) T 93 T wi

&l Tl

_ 48-36i+20i+15_ 63-16i

_ 6+9i-4i+6 12450 4-3i
A+2))2-i)  2-i+di+2

4+3; 4-3i

6316,

16+9

16
_+_
2505

(-2i)(2+3i) 63
(+2i)(2—p) ™ wFH,

= i
25 25 25
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Tfora

a+ib

SEATEIU 8 AR x+iy="_ g, fag wifee ff 2+ )2 =1

7ol B0 W ®, XY by @t ib)

gHfeTT, x — iy =

(a+ib)(a+ib)  a®>-b>+2abi a®-b>

2ab

a’+b’ Cat+b

@ -b>  2ab
a’+b*> a*+b*

(a2_b2)2 4a2b2

WW x2+y2:(X+iy)(x_iy):(a2+b2)2+(a2+b2)2

ok

(a*>+b*)*
(P47

T 4 T _fafaer gyracit

1

{ilg +GTT 1 WH T

. Wﬁﬂmﬂmﬁzlﬁzzim,mw:

Re (z, z,) = Rez, Rez, — Imz, Imz,

RS [ CH -

1—4i 1+i)\ 5+i
. a_lb 2 2 _az+b2
g x—iy= id , @ fag wifs foe (x + )2 )_c2+d2
P PR - R e
z, =2-1,z,= I 22yt <l HIH AT |
N2 2 2
X+i x“+1
2rl”?;a+ib=( > ) , fag =ifsw 5, a2+b2:%
2x"+1 (247 +1)
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10.

11.

12.

13.

14.

gftny "ot o fgorda i 93
Az, =2—i,z,=-2+i, f &1 91 fepifer)

() Re [TJ (i) Im[%}
Z 214

A (x—iy) (3 +5i), —6—24i 1 FIH B 1 SRfaesh A x 3R p A HIY

1+i 1-i

1= 137 1 HI9Ih 1A IS

A (x + iy) = u + iv, T T R §+§=4<x2—y2)

B—a
1-ap

af% o 3 p fort wfimy demd € W=l |p|=1, T F1 WA A i

TR |1 | = 2" o YW Uik ell i HEA F IS
A (a + ib) (c + id) (e + if) (g + ih) = A+ iB &
@ AT F (a2 + ) (2 + ) (2 + f2) (& + 1) = A+ B?

1+1i

aﬁ[l—_J =1, qt m o1 =9 qUiish WF FIG Fif)

RIS

& a+ib o UEY HI Tk G, SEl ¢ 3N b I G&ad 7, Tk |ty ge

FEA ©, o GHH G@A w1 AEdEGe AN SR b TEHRT HIUTE 9
FHeeldl Bl

& WMz, =a+ib 3R z,=c+id, @

(1) z, tz,=(at+c)+i(b+d
(i1) z,z, = (ac — bd) + i (ad + bc)

¢ freht YR 9ftus §&A z=a+ib (a#0, b= 0) o fau, T afmyg e

a —b 1
+ a2+b2,wa?ﬁaa%ﬁm%,sﬁ ;mzlgruﬁﬁf%ﬁww%

I
a’ +b?

Reprint 2026-27



94  TIfUT@

ﬁzwwmwéﬁﬂﬁﬁs(mib)( +img 2 )

a .
a’+b*  a’+b’
= 1+i0 =1 B 2
¢ WWka;m’l%k:1’i4k+l:i’l‘4k+2:_ljl‘4k+3:_l'
o UMY T&A z=q+ib FTFH z U FAR= fFa1 ST 2 iR 7 =a—ib
ST 3@ S )

freriaen gEgn

FATA = 39 24 Sl B A1 foh Teh 0 G&AT oh A 1 ARfolsh Gl
q@ﬁﬁﬁémﬁﬂﬁ%mw I qRAE UTdT Mahavira (850 o)
1 orar @ fo=ei gduem 38 HieE &1 wed: seo@ fohan “S=ia e
pfa i 9] Wug' ¥ "arn 6 & (Ufn) s gofert (ufen) w1 2, e
TqH Figa & BaT 21’ UH TR ARG TR Bhaskara 3 1150 g |
AU pfq ‘semfora’ o off faen @, “wmo afer &1 w1 avige @ g ?
Fiifer 78 Tk of T 21" Cardan (1545 32) 3 x+y =10, xy =40 %I A
T H S FHE WA A SR x =5+ /215 ay=5- -15 TWh
T o B9 H T fohan 99 S = e & i 3 et =39 (useless)
g1 Albert Girard (ST 1625 %) = =01 FeAst & T HT WHR & 3R
el foh, SHY &0 IgU< WHIR i fSat =1d B, 3 o W I | 9am
BT Euler & Ta9e™ J-1 i | Tohdd 9 foram 9em W.R. Hamilton (T
1830 o) 3 TH Y[ OIS TR SHT TR TR Ficqfeh T&' & wam
%I BIed gL AHY T g + ib T A QA o hiAd W (a, b) o €9
¥ yeqa foa

4

* —
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(Linear Inequalities)

** Mathematics is the art of saying many things in many
different ways. — MAXWELL*»

5.1 ‘{W(Introduction)
feell hensti o gq Tk =1 3R & =R ARET & G ol qen Infsser Jei i GOt
o URafda ik s 1 W@ ok &1 376 TR Aikdsh | TWEd: 78 999 331 € fR
“o TRk WAl Shi Hed Ueh IO oh ® § qREfqd i THel 2" SE0m:
3Maeh! shenl o wefi fornfSai 1 S=E 106 U W wH B, SUHT Hem W IMferhan
60 s = &t =1 <A T Rl €1 7l ' U9 %o fied € e < (3 %m),
> (@ afe), ‘< (W H7 71 aWeR) >’ (Y Afersk a1 SR Fog 997 8 €1 3% e
MR (Inequalities) Fed &

T M W, TH Wk A < = AREN k1 Waw SriHeme w1 Seagq wi|
SRS 1 3Tz fagm, iU, TifeTeh!, SeaHeRl IR (optimisation problems),
HAYTE, TR 3 | Helfed FEensl 1 8 % § 3fedd SuAn 2

5.2 Wﬁaﬂﬁ (Inequalities)
7Y fefafed fofml ® ffEr #@ o
(i) T 200 TH& TR oA TS o faw SR S @, "o 1 R o Yokl |

U= &1 Tk fohell =19 o Tohe 1 god 30 T 21 AR x 3Tk 5N B T A

% Uopdl ! HEA ol ek LAl 21, d Uk g @9 I T AR 30 x TIF B

Fiifer SH =19 i Yohel § & WA € AT o8 200 TIF i GO R A1 @
TET H @ (FA?) | A
30x <200 . (1)
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Ted: A (i) iR el €, it 3EH WHaT (equality) 1 TEg (=) & B
(i) Y@M % 9@ 120 ¥ € o o7 5w W 9 U @deT wed 21 TR #
T 40 T 3R U9 1 e 20 T 1 59 feufa | afk o gr w{i) T e
& x A1 U T G&A y B @ 39k G &I Hi T H/a FFART (40x +20y) T
21 39 YK 8H U € R

40x + 20y <120 .. (2)
Fiifer 5@ feafa o @ 1 T ot g stfasran 120 T3 21 eam ST wem (2)
& 9T B

40x + 20y < 120 . (3)
AR 40x + 20y = 120 .. (4)
FHUA (3) THIHL TE ©, STk HUA (4) THIHIOT B1 SUE He S (1), (2) qen
(3) arEfent FHea
UiTer 1 U ST9iHeT, I andfas WEeT A1 § siSig sl | <0, >, < AT S’
o g o 7am @ sl €

3<5; 7> 5 oS HEHATeh TATHeRT o IR0 & waih

Xx<5,y>2x 2 3, y< 4 TN InfeIen (=ich ) 2TEMHeRT & ST 2l
3<5<7(WIRA TS5, 39 a7 WA R),3< x<5 (38 Ugd 8x, 39 w81 A1
TR B 9 5 W B B) A2 <y < 4 Tg-srafuam & g 2
R & B T I fEfafed ©

ax +b<0 .. (5)
ax +b>0 ... (6)
ax +b<0 .. (7)
ax +b=20 .. (8)
ax + by <c .. (9)
ax + by>c ... (10)
ax + by <c .. (11)
ax +by = ¢ .. (12)
ax* +bx +c<0 .. (13)
ax* +bx +¢>0 (14)

FAE (5), (6), (9), (10) 3R (14) Ghifyem smfuend qen wAF (7), (8),
(11), (12) &R (13) rEfher wear €1 4% ¢ 2 0@ df %HH (5) ¥ (8) %
1 rafied U =R AR x & ok @it € IR afk ¢ £ 09 b £ 08 @ HHi®
(9) @ (12) % 1 fFRId T =R TREF x g y o Waw sr@find €

FHE (13) R (14) *1 @ffed Waw 72 €| aeaa & g8 Th =X AR 1 &
mmﬁ%,maiﬁ
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Mg srafiyed 97

39 A § BH ohad Uk =R R § =X AR o ek TEfHws
T H|
53 U X UHT oF aeh AR &l sioRTiude et 3 SHehT

et fegur (Algebraic Solutions of Linear Inequalities in One
Variable and their Graphical Representation)

STYRT 5.2 o a1 (1) 31 30x < 200 R fo=R FifSw) e 3, ff ==l x =mea
o Yohel 1 HE I oFE Ul 2
TIA: x Tk RN quiieh 1o fo=1 T &1 gk )
TH TR 1 a7 9eT 30x 3R <@l uel 200 2l

x=07% forg, am@r 9&1 =30 (0) =0 < 200 (T 9&), Sifeh & 2

x=17% foru, s 9er =30 (1) =30 <200 3@ 9&7), Sifeh & 2|

x =27 fau, am@f 981 =30 (2) = 60 < 200, S & =T B

x =37 faw, am@f 981 =30 (3) = 90 < 200, St o = 2B

x =47 fau, @ 9a1 =30 (4) = 120 <200, s fh T 2l

x =57 faw, @ 9ar =30 (5) = 150 <200, s fF ¥ 2|

x=67% o, o w&r =30 (6) = 180 < 200, St foF T B

x =77 fau, s/ 9ar =30 (7) =210 <200, s & @ 2l

Sude fefa o en i @ for Swdea Sl &l W %Y H o x o 0E
ael 0, 1,2,3,4,5 36 &l x & 37 GF &l S 4 @R i Th FF HUF
T B, S STHIHERT R To1 shed 81 IR §q==d {0, 1,2, 3,4, 5,6} &l 81 Tq=
Fed Bl

TH YR, eh =L AR o forel Sr@fifent &1 g, =) U1 &1 o8 A1 €, i 38 Th
T FHYA I Bl

T SUdEa STEfHeRT &1 A LT AR et faf¥’ (trial and error method) ¥ <
fran B S eifren gfawrse @l @)1 Trea: gg fafy sifus @Ha o ol qen
FHefi-heft FHeT T el ¢ BH STEHRIS oh B oh foly i TS A HHES
Teheiieh hi STEYThdl €| SOY Tecl B TeHish STaffentell o o oI Tured diad =fey
AN SIS 1 Bl HLd THT ST (901 1 TE e HEA =MEqY
MYeh! TR BN foh ek qHienton 1 81 hid @0 ed efetad Fami s qeH
# 2
T 1 ek SR o <A Ul W HHE SeA Sl (St SeE) S Fehdl B
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o 2 Uw TRl o AT 9l H SEE YW gest 9 N (e 9rT) fRar s
Tehal 21
STITHeRTST Sl T hid T TH TH: TR (991 1 9o qen 99 2 ° | qened &
Y HId B AR T 3a1 ¢ TR monees et o srfhent o < gal i Ton (7
) FE W TR % R R 8 S (e < F >, < > T R
&= S ©) | gEeht SRl e qeal 9w @

3>2 9efeh —3<-2

—8<—7 W@ (-8) (-2)> (-7) (-2), Aq 16 > 14
T YHR SEHEES # 7 w3 & fau gn fHefafed faa 1 Scom w1 €
e 1wk rfaeRT o <A gel o, st o fagl s yenfaa fey famn aum e
SEl (tean weE) S Hhdl 2l
Trem 2 fordt srafiert o HT Tall Sl THM AR Ses | Ton (A 9 fRE
Tkl €1 g SHI Y&l i GHM FOMcHS T & TN (A1 AN, HId G TRl ok
g aeqER afEfda s fTu i 2
T 379 T9 FF SN W 9K F T

FETET0T 1 30 x <200, I & A HIfST ol
() x T hd GeAT 2
(i) x TH oI T

TA FE T fF 30.x <200
wﬂ<@ (ﬁ'q'q 2)

30 5030
A x < @

(i) mx@%m%
a9 feufa o x o frefafad 9 %oF & 9 % 2
x=1,2,3,4,56
AEfHeRT %1 B W=aA {1,2,3,4,5,6} ©
(i) & x Tk QUi ©
Tred: 3 fefa o 5y w7y swfient & & 2
ww—3,-2,-1,0,1,2,3,4,5,6
TEfHeRT 1 B Tq==T {...,-3,-2,-1,0,1,2,3,4,5,6} ©
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FETETUT 2 BA HIGT: S5x-3<3x+1, S

(i) x T Ui 2 (i) x T RdlgH G B
o1 feaw ®, foF 5x 3 <3x+1

AU Sx 3+3<3x+1+3  (FEw 1)

AUl Sx < 3x +4

HYEl Sy —3x<3x+4-3x (Fam 1)

YAl 2x <4

AU x <2 (Frm 2)

() & x Tk g @1 39 feufa o fxu o srafivs & &
e—4,-3,-2,-1,0,1
Id: B WA (.., -4, -3, -2, -1,0, 1}

(i) & x Uk et G 21 59 fefa ® srafent &1 gty <2 9 o 21 3hH
e ® fop 2 @ OIS Hw oo @l STHiHRT % gl §| 3Ad: W 1 A
T (— 0, 2). B
T STAMHHIS o T Whd TEASH, IUIhl e Sdfaeh S oF Teadl W
o neh 1 fopT €1 T ST qeh 311N a1 7 8, €9 TH A W STHiHentan
T ardfas Gt & gq=ad § g 9 S|
FETETOT 3 A hISIT 4x + 3 < 6x +7.
T A fFdx+3<6x+7
SIRE]] 4x — 6x < 6x + 4 — 6x
SREI —2x<4 AT x > — 2
Fuiq 2 W 9 WA adtas gend, Ky T st & g € o : vd aqead
(-2, ) @I
5-2x _x

<>-5
3 76

JETE0T 4 BA HIWY

5-2x x
<

1 89 o © T 3 E—S

T 2(5-2x) £ x-30
a 10 -4x <x-30

a —5x<-40,
a0

x =8

Reprint 2026-27



100 T

uiq T THE odfoeh e W 8 ¥ el A1 aeR ¥ d: TH STEiHen o we
x[[8, o)

SETETUT 58A BT 7x + 3 <5x+9 T 30 TA I G&A W@ W ATf@d Hife)
T BH A ® Tx+3<5x+9

T 2x <6 x<3
T W@ R 3% oW fEfafad geR 9 9| o) gehd € (STeRfa 5.1)1

<|||||||?|||>
4-3-2-1 0123456
3R 5.1
3x—4 _x+1 .
SR 6 T R — zT—lamwwﬁm%@maﬂéf@aW|
3x—4 _x+1
>= -]
2 4
- 3x—4>x—3
2 4
A 20Bx-4)=2(x-3)
a0 6x—8=2x-3
a0 525 or x=1
T W W 3 BW frefafed yhR 9@ efih o gend @ (i 5.2):
<|||||’|||||>
4-3-2-1 0123 456
3TTeR{e 5.2

SEETOT 7 e X1 o 9¥H 6 9 fgdid 93 bl qhensti § U o % s 62 3R
48 T1 98 <dH 3k Fq Hifer, 58 =i wlen & W) 97 B 60 3fF T <A
A 9T T Gh|

ol HH oitee for BT anfier afien § x 3Tk 9w s 21

62+48+x
_ >
3
A 110 +x2 1803 x> 70
T YR IH A FI AMMh T H A9 70 31k I i =M

60
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SEEIUT 8 AN faum Hemew % U@ g F[ s, {5 <A weAnd 10 9 §€
B, 3 37T AR 40 9 FH B

zol oM forn fF 1 wara fawn gk st | st fawm gemn x 21 3 YR g
faom He@ x + 2 81 YTAER

x> 10 (1)
qam x+(x+2)<40 .. (2)
(2) ! B T WEH U © %

2x+2 <40
T x<19 )
(1) 3R (3) ¥ frd o2 &

10< x <19

39 YR o e x o e1efiee | 10 3R 19 & st € gafay g g9e arefie s
(11,13), (13, 15) (15, 17), (17, 19) I

gyATeet 5.1

1. & HINTC : 24x < 100, 57

(i) x TF WA e 2B (i) x TH Yo 2
2. B ST -12x > 30, &

(i) x TF WA e 2 (i) x TH o 2
3. B HINW: 5x-3 <7, 59

() x TH quil (i) x TH dRfas e B
4. T HIWT : 3x+8>2, 54

() xTH gl (i) x U drdfas @ 2l
fAfafad 91 5 ¥ 16 T aRdfas S x o U ga Hifeg:
5. dx+3<6x+7 6. 3x—-T7>5x-1
7. 3x—1)<2(x-3) 8. 3(2-x)=2(1—-x)

X X X_ X

Cox+o+= <11 S |
9. X+ 10 >
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11.

13.

15.

Tfora

?a()c5 2) < 5(23 x) . ;E‘ZHLHZ (x=6)
2(2x+3)—-10<6 (x—2) 14. 37-Bx+5)>9% -8 (x—3)
x_(5x-2)_(7x-3) Lo QxmD) (r-2)_(2-x)

4 3 5 ’ 3 4 5

T 17 ¥ 20 T Hi STHHEERT HT 8 A DIGT qq 3= G W W 3Tefad
Hifera|

17.

19.

21.

22,

23.

24,

25.

26.

3x-2<2x+1 18. 5x-3>3x-5

X (5x=2) (7x-3)

2 3 5

G = Teelt 3 ek Tem H 70 IR 75 ik W fHU ) 9% FAdH ik A it
o o7 ol the qhen o IR 60 3 1 IAqH STHd WId F Toh|
et Teaswy | U 'A' TR % fau % =fd gt o adenst (Y 100
o W) | 90 3 A1 Afereh 3 1 WA U HIAT AEY| AE A o JoH =R
wiensT % Wik 87, 92, 94 3R 95 § o 9% AT ek TNd hifT Y TSt
T H T ek Al 36 UIeFsRA H U 'A' aiuii

10 ¥ %H AN fawd Gestl o T8 g A1d eI fSeh ared 11 9 sfue
Bl

FHHNG 9 FEAet oh TH I Aa i, 6 § To&0® 5 9 92 8, a1 SR
AMEHA 23 | FH B

Tk IS 1 o o€ Sl W B S 1 A T S 9 IS B e oS
Tord 9t o ¥ 2 U HA B) TG G T A 6 A1 B ifg Steifen By
1 URAM aH 61 W R

T AfR 91 Tt e Wi B W A Argal e Jedr ¢ g e ged Bt
e ¥ 3 I A iR T TR Hed B e w T | Ho B A
1 Huifaa wargal @ €, g o el TR THS W w9 9 5 It et
e 712

3(1-x)<2(x+4) 20.

[Fﬁﬁfﬁﬂﬁ@@ﬁ%aﬂéaﬁmxﬁﬁ,ﬁﬁ(x+3)Wﬁ?%@ﬁmziﬂi

R fR THST FT FAEA T T UBR x + (x + 3) + 2x < 91 A
2> (x +3) + 5]
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fafaer 3argvor

SETETUT 9 B HieY — 8 < 5x—3<7.

T 39 feurfa o =aR o o) sEfe — 8 < 5x— 3 3 5x—3<7 €1 3% BH HYU-Hi¥
T HET AR T TH XU T SEfHedT oF Wem § W’ URT x H [Nk Tk SAM
ed 2l

B AEIGACAED _8<5x-3<7
a0 S5<5x<10 AT-1<x<?2
5-3x
IETEI0T 10 A hifSE — 5 < <8.
5-3x
T FAe fR -5 < 5 <8
7 10<5-3x<16 A —15<-3x< 11
11
q 52x=2—- —

3
ISR _T“s;cssa‘mmﬁ%ﬂmm%l

sargor 11 frafafaa smfge-fama ot ga sifaa:

3x-T7<5+x .. (D)
11-5x<1 - (2)
3R 3% e W@ W AefEd SIfu)

& SRt (1) ¥ 89 Ww i @

3x-7<5+x

70 x<6 .. 3)
srafeRt (2) @ off &9 ww R §
11-5x<1
a0 -5x<-10
a x=2 .. (4)
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e He W@ W (3) qe1 (4) I AeifEd X dl B9 UMW © R oy o I9atTs 9=
2HF TR A2 W AS F 6 W BIEE W AR 5.3 | Tl wiehl @ g w=i¥ fory
T 2l

S
® >

<€ O

— e ——+—+—>
-1 01 23 456 789

3MMHfas5.3
31q: 3TafhenT fehTa o1 B arEdfesh HE&A x, 2 o SeX A1 2 W el 3R 6 W B 2
39 JhR 2 <x<6.

ST 12 TR 9am o W o TRl oF Uk faerdd o1 draEE 30° AfeweE iR
35° Afewad & " € WAl 81 BRARES 9 W AEE 1 IRE 6 Sty afg
YT ¥ wRAeEe M W qiEdT g

5
C=g F-32)
2, S8l C 3IR F oho1; aI99 i 3191 QfcTsd a1 319 $RAeRe ¥ Meid &\ 2l
7 9@ f 30<C <35

5}
C=

5 (F—32), @ T g9 1M €,

5
30< 3 (F-32)<35,

a ) 30<(F-32)< ) 35
- x _ - x
5 ( ) 5

A S4<(F-32)<63
a0 86 < F <95.
9 YHR A9 T A= IRER 86° F 9 95° F 2

SEETOT 13 U Tl o U9 3R % 12% faered o 600 ferex €1 3 shifse fo
30% 7% arel faerem o fohan ferex sod faemu s difer aftomet fasor o s &)
A 15% | At W 18% o &H B
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T HH AT TR 30% 1% o faerd st aEn x feet 2
Ta |qut 0 = (x + 600) ferex

Thfay 30% x + 12% T 600 > 15% T (x + 600)
iR 30% x + 12% T 600 < 18% T (x + 600)
el 0 12600y 2 (x4 600)
100 100 100
30x 12 18
3R Too  Too (600 < g G+ 600)
7 30x + 7200 > 15x + 9000
3R 30x + 7200 < 18x + 10800
B 15x > 1800 37 12x < 3600
0 x> 120 3R x < 300,
7o 120 <x <300

T YRR 30% 71 o faerad &t s1efise |/ 120 forex 9 stfees qen 300 faer 9 5
g1 =feu)

e 5 U¥ fafaer goawacit

YT 1 T 6 dF i AR il A HifST:

1. 2<3x—4<5 2. 6<-3Q2x-4)<12
3. —3<4—7—2x<18 4 —15<2072D o
+
5. —12<4—3—)5‘<2 6. 7swsll.
e 7 W 10 T 1 FTEHRIS HI B ST 3 7ok 8 ! He @ W ey
Hifsu|
7. Sx+1>-24, 5x—1<24
8. 2(x—-1)<x+5, 3(x+2)>2—-x
9. 3x-7>2(x-6), 6—x>11—-2x
10. 5Q2x—7) =3 2x+3)<0, 2x+19 <6x+47.
11. T faer 1 68° F 3R 77° F & H&g W&l 2| Sfcqad Tom W) foerea o aaae

wmmﬁﬁq,aﬁ@%\qﬂqwﬁﬂmwﬁaﬁ?uﬁFzgcmzél
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12.

13.

14.

Tfora

8% ek Tfae o faeem ¥ 2% difte Tfae &1 faeem et @ (dilute) fhan
S @1 g g ° sifte e 4% @ e qen 6% § %9 e =iey) 9t
AR 9 8% oo &t AN 640 e & af 91a wifeie o 2% faeem & fhaa
et sud faam g2

45% 3 o 1125 forer faeram | foran art fiyetmn s for ftomdt fasor 5 ora
25% 9§ Afgd g 30% ° HH B SMT?

T A & Aifgh-afed (1Q) e %1 ¥3 Fefafed 7:

M
Q= AL 100
CA ’

&l MA AHfGe 371g 3R CA HIeshtt o1g 21 3% 12 o 1 271y o =i o
T 9 i 1Q, SHMHHT 80 < 1Q < 140 G = B, A 39 THE oh d=dl hl
AHfe Y &1 IRER A0 HifT)

HRTIT
Teh 7G(HeRT, T Idfaes G&AsT 91 & sisia ool § <,>, < I > o 98
o AT H S @
T ST o A 9el W WHE H©d Sl o1 SR S ekl
Rt oTafheRT o M1 Uell ! THM ST, T&A 9 TN (A R femen S
Tohdl €1 W I 9l Rl THE FRUMHS H@ ¥ O (A GH) HH T
TRt o fog TRIER 9%d 9 T
xéh_‘s:ftﬂﬁ(Values)ﬁﬁ@ﬂ%ﬁﬁﬁ@@?%mﬁ,ﬁ
STEfHHT H1 & Fed B
x <a (T x> q) F G W R AE Tied o faw g& @ | g&
a R T B A Jd T, ¢ 8 (A1 ) AR HT G @1 Sl Tl el
FI I 2
x< a (A x 2 q) F G W W @ Gied & faU & T | 9@
a T TH BT el Id T ¢ ¥ 18 (AT TE) 3R T T& &N Hl T2l
HTell Y A B

4

 —
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(Permutations and Combinations)

/7 . . . . .
**Every body of discovery is mathematical in form because there is no
. /7
other guidance we can have — DARWIN%*

6.1 faRT (Introduction)

HH SHfSTY o STaeh I FeR S el b Uk Geohd B |l

3T A | 4 =k ol € ST edeh Wk 0 © 9 Tk ok 10 el

g Tafed @1 @l 1 @il ST Hehal © Afg 4 fafvre sfem

&1, fo S, we ffvea e o safead fear sy A\

feplt shRoT 39 @ikl o 59 Y= %A I 9ot T 1 SATaehi

ehael UBell 3 A% € S foh 7 ©1 Al ol WieH ok fog,

3MIHT 3 ki ok foha STHAT 1 A9 HET T2 T9 U

o W oh AU, 39 Heaa: 29 9 37kl H§ ¥ THh 999 H 3

31l Wl TRY, It T9G AN I ATTAd Feldg HT IRA Jacob Bernoulli
FR %) W Te fafa gwm ol @R g gnlt, Fbife gve (1641705 A-D)
FA H HEN o) B Ghdl T 3@ A §, T | UE Hifetw TUF dehieh HEh
TS99 89, 3 3% o HAl ®l FAEG T fa1 81, 39 T97 &1 IW = Fohdll a&qa: I
Teheich, TEG3T oF FIT qAT 3R HAGS H o (-9 TRl 1 gea Huiia
FH o STERT 2t €)1 gem =Xor ®, 86 39 fagid | fER %, S R g denient
1 die & forg ercafue Hifers 21

6.2 TUTAT oAt YR fagid (Fundamental Principle of Counting)
315w 3w Frfafed wren ® faer Y Hed & 9™ P, P, P,d Y2 e S, S, |
U B

IHeh I TEH o foq Ye qel i o ferad fa-foet siie () €7 w Ye
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T % o 3 70 ¥, i W % 6 s
3 Y2 Sy €1 T YR Teh U 6
w9 2 e © A s "o B Y &
Y&F 999 oF U wHS o 99T ok 2
foeheq @d €1 31a: U2 qen e & Sl
o TF H WG 3 x2=6 | 39 9T Sl
aTehtd 6.1 | T feman T R

3 BH TH YRR I TH Hd
e R fa=ar &1
IEEH o 9 2 9K, 3 @ ok fesd qen
2 U Y e €1 9 37 oegel wi R
THR G o S Ghdl € (YR W 9 T
T ) |

Teh a& i 2 T qleht W A S Gehdl 81 Uk 9% o g4 9 o 915, T @H
o fesd &l g1 & 3 f9=1 aloh 1 39 TR o 3R @M o fesd o Sigl &1 §e&
2x3=6% T ¥ Yo Wi o foIu, Weh UMl i sidel i T o 2 T adies €
3Td: YT GRI 37 el ol Thel o 9H o e 6 x 2= 12 f9= alier 1 Ak en @
ol ®1 B, B, @ @M o fesll &1 T, T, T, e < Ol 1 siaal w1 W, W, T8
g, Al 3 Furaet w1 A S STeRfd N T fRA ST W 7 (STRfd 6.2.)1

12 HHTEATT
B, T,W,

B,T,\W,
B, T,W,

B,T,W,
B, T,W,
B,T,W,
B, T,W,
B, T,\W,
B, T,W,

B,T,W,
B, T.W,

B,T,W,
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FHIT X = 109

A STYF URR i qHEAR ol Hefatad fagid o 9o g1 wa fohan s
2, 518 o st smumye fagia s1een o o fagia wed 7 iR g ser
TH THR T,

“qfs Tk T2 m 197 GBI T 927 g GHdT €, TR T 3T g n (9
Tl @ 9f2q & Gt €, a T g€ FT ° S e & R alidl & 9ied g Ht
wammxn?\l”

SR afvfa fagid &1 Ferst &1 difta 9@ o fau susietn e s g
21 Serewnd, 3 el o fory, 9% fagid Frefefed g @ e

I Teh S m T lienl @ wifed 81 Tkl €, $Hoh S Ueh gHd el o f
el § sfed 8l Wehdl ©, d3I9d Teh el s p o= alient 9 wfed € wehdt €,
ﬁ’m;ﬁ'&ﬁﬁﬁ%fwaﬂﬁaﬁwm,mngﬁ,
mxnXxpgl”

S e |, U2 qen wHe o Sigl i YgH i erviie wemn, frefataa see
@& SWRR "fed eF o fafe= fa=mal ) gen & 9o @

(i) TH U2 oF == HI TS

(i) TH HHS o 99 HI T

B T e e e
ﬁ%@ﬁﬁ@%w%:

() TH 9= % =TI HI A,

(i) TH @H o fesd o 9=9 HT T,

(i) TH UM HI 9dA oh FIT H FSA

el <Al § W Tdeh WY W ST 3ok e Al fed 8 Wehdl © W 8H 3
e Al | W e Tk 1 =EA o € IR 39 WAt e | s o ufed 8 &
fafi= fam=mal =1 o e 2

IETET0T 1 9% ROSE, o 3181 ¥ oM oTc] 4 31eRl aret, stefqul a1 S7efdi, oIssi i
TEA A IS, S 21eRl o TRgh i s1afa =2 2l
T tfad e B we, 4 fem s [ ][ ][] # 4 o @ sww e &

Ikl 1 & & S 7, Sk 39 o1 1 &AM W@l WY R R w5t egafa @
21 Teel T &I, 4 AEX R, 0, S, 3R EW § fonelt weh g1 4 fafer=t it @ w1 =0
Thdl 31 3% 9%, TH TIE w1 99 91 1R ¥ 9 R ww g 3 fafe= a9
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T S Hhdl B Tk IUUd d T ki 2 fafa= aleRl 9 9 S g © 3R e
o =Y M 1 had | ql% W 90 ST Hehdl @ 3@ YR UM THgid g wR Sl
i WA o Tl B W& 4 x 3 x2x 1 =242 3q: R HI A @M 24 2

A% el it AR F STl e, @ fRa e a1 T €2 7'
o1 Tl § o S Hehdlt & TR 4 fiod Tl o 9 yde ST 4 fafs= qdent
Y 9O S Hehdl B 37d: YR Bl AT A =4 x 4 x 4 x 4 =256.

sargtor 2 fa=-fa= 1 o fRu gu 4 siel 9, foha f9=1-f=1 deha 3= fRe 1 wahd
€, af% T Hohd o folu, U S ok 9, 2 Fiel I AEvIhdl qgdt 872

Tl Saafed Hehdl ot 9 2 e T ! f=-fa= o1 o 4 Fiel 9 SR

T & aleh] 1 G & T B FW & o H &1 4 Fel § 9 fwdt wF g@
4 Tafa=1 qher] | w1 S Gohdl 81 9k 918, 9 o R I o1 99 3 wel § 9 fRdt
T g 3 fafu=t el @ s S R @1 o7 UM fasid g Hehdl &bt erefie e
—4x3=12.

SEETOT3 AT 1,2, 3, 4, 5 9 forat 2 3Tt 90 G@Ad 99 Gehdl ©, AfS 3R] H1
TG i S Fehdl 82

T TR i 99H oh aloh, 2 e T DDaﬁsmm{st{d YR H A 5

! FT T o SR | F&l SHE LI I T & fAu oheet 2 fawey T o
2 7 4, 3R T 2 ikl W FRAT S Tohdl 1 THoR UYEI el T i 5 ki B I
forell Tk g0 W ST Wkl € (TR 3fhT T GG HT S Hehdl €)1 37 TEeh 5
foehed B1 3fqua A fogid g0 < ekl el g9 Hemst & e wem =2 x 5,
U 1071

SaTetur 4 A g faf= e Suaed §, at 39 fafe= Tohdi &1 e a9 it f9=
FH ¥ FH I Sl Pl TH Htd € W HIAd Th hi TR oh A0 @R 3cd- fohal
W Tkl 872

ToT Uk Gohd A1 2 AT 3 A4 A1 5 Sl § o9 S Tohell ©1 ST 8H 2,3, 4 91 5
el § a1 ol Hohdl w1 GHe G 1 STAT-3Tel MUMET K41 A R 39 gemed
I | I

Reprint 2026-27



FHIT IR "= 111

2 gel g 99 alel Hendl %1 WEAl, 5 3Uasd #el § 2 e T Exl
SR T H1 F& o e 8| O 779 o S8R 0! T@ =5 x 4 =202

TH] YhR 3 HSl g1 o4 arel Hehdl i TE&AT, 5 #el 9 3 R T

1 SRR 9 i G o SIeK 8 SHR! & 5 x 4 x 3 =60 B
T YR 4 HEl d1cl Geohdl i W& =5 x 4 x 3 x 2 =120

3R 5 Zel ol Hepdl ! W@ =5x4x3x2x1=120
aT: Hohdl 1 A= T& =20 + 60 + 120 + 120 = 320.

gyt 6.1
1. 3 1,2,3, 4 3K 5 ¥ foradt 3 3ol G@aW a9 1 Gehdl ©, 975

(i) iRl ®t gAgha &1 e1gafa &t 2
(i) 37l &t TRGRT i Tafa T & 2

2. FE1,2,3,4,5, 69 fhaht 3 sfpta wn HEAd S S Ghdl ©, A ST Bl
TR H1 S Gkl € 2

3. ST FutHTel o YeH 10 e 4 fohdd 4 38R o Hig oF1T S Gehd ©, Afe ferdt
off 31eR T TRIgha T& w1 S Tkt 27

4. 0 9 9 % oh 3kl T YA Hieh fohad 5 AT TeAThIA Fo) S S Hohdl €,
IfE g Fo 67 W YR Bl 7 3R HIE 3k Tk 9N H 3ifuss Tal o1 22

5. U THeehT A SR STl S @ 3R aRom Siferd Y ferg sid €1 aiomEt ) gee
e 82

6. fam-fa=r 30 & 5 oie fRu gy B 319 fohaq fafu= doha sg < wandt €, afg
Yo Gehd W 2 wEl, T o A9 W, o AN i EvIhdl ggdl 82

6.3 AT (Permutations)

sl eTT=9% oSSR | §, BW a%ad W 31eri o fafy=t fa=mal, S ROSE, REOS,
..., S, 1 Ta F&1 T TN H3d &1 79 Gt H ydeh foamg s @ fa €1 @
vl ¥ 1 o fered 1 o AR el € T § v famm, 4 fafr= s § 9w
g § gft I W AER T T, hUEE FEdl © 319 A e w155 NUMBER,
o otell o W 3 e1ea, erefqul @ erefdi Wed Wl 1 "en fruifa s 7, weafw

Reprint 2026-27



112 T

31er T R H1 gafa T2 &, 9 g% NUM, NMU,MUN,NUB, .. 301 fom=ma
1 UM 1 AR &1 T8I T e 6 Tafe= e & § T 999 § 3 3181 i oeht
T STl SHHEEEl i TUAT Y W@ B1 T Wb o YeAl whi I W& =6 x 5 x 4 =
120 (o FagTa & AN gr) €

g 31eR T GG i STAM BIT, A T&RT i 3T T 6 % 6 x 6 =216 A

aftarer 1 wHeE ue e w0 o o faerg 7, et < gg aegett § 9w g
o 5w A W I SR S T 2

I fSU 3Iu-e7g=0% | TH 39 A &I FHiRa &1 fSHeht sagaendl 39 YR &
T o ST 3 ok forg gedt B

6.3.1 shH=II, STd gyt EI'@'Q* fa=-fa=r 3\ (Permutations when all the objects are
distinct)

e 1 fafa= axgeti § 9 T 999 o - oegetl i @ I T HHAA i G@
=1 Tt P ¥ I W €, W'l 0 << 70 T o o= o awqgsti w1 TRt
1 STAM T B, P =n(n-1)(n-2)...(n—r+1)

sSuufa SHedl & 9e, s e T ol TR

. e L

n IS ¥ 9 o qThT H G@N % R T Tl LA p Akl G S Gkl B
TR IR QI WM (n— 1) Tkl T 9 N Ghal T THh ST GG TIH
[n—2)deht ¥ 9 S HHA T oo, AR ol T (n— (r— 1)] 70T § 9 ST Gehall
Bl oa: - Fod Tl 1 TR W o aldel &1 W@ =a(n—1) (n—-2) . ..
m—@F-1)AMn(n=1)n=-2)..(n—-r+1)

"P o T 7 T Aifeer =T T SR BH U UW Hobad &1 Savashdl €, fwent
TEIEl U 39 ik oh ToRdR ol SR S Weh| Wdteh n! (S » oo wgd €)zed
AN Terdl idl ¢l Frefafed foeror o g0 diet & o ® o) &1 e @2
6.3.2 Eh'mlﬁﬂﬁ qFaT (Factorial notation) Hehdd n! ¥UH n qrehd qemet &
U i oA A ® AU 1 x2x3x ... x (n—1)xnhl n! g Frefya faman
STl €1 BH TH Welleh i HETE TGd BITH GhR 1 x2x3x4 ... x(n—1)xn
=n ! AFIAR

1=1!
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1x2=21
1x2x3=31
1 x2x3x4=413AM
B9 qRefg & B, fRol=1

T YFN B0 forg Ghd &, fF 51=5x41=5x4x31=5x4x3x2]!

=5x4%x3x%x2x]!
Tl et Uiehd @& 1 o g
n!=nmn - 1)!

=nmn-1m-2)! [T n > 2]

=nmn-1)m-2) (n - 3)! [afs n > 3]
ELII
FEE0T 5 °9H THepfeae (i) 5! (i) 7! (iii) 7! - 5!
& () 5!=1x2x3x4x5=120

(i) 7!=1x2x3%x4x5x6x7=5040

R i) 7! — 5!'=5040 — 120 =4920

71 12!
STENUT 6 IR B () 5y (i) (101) (21)

71 Tx6x5!
T (i)gnqmaﬂﬁ%,;= s =7x6=42
12! 12x11x(101)
3R = =6x11=66

o (101 (21)  (101)x(2)

n!

318701 7 4 Hahifae r!(n_r)!,aﬁ n=5r=2

o Y frefafed 1 99 free @

5!
2!(5_2)! (wﬁFn=5,r=2)

51 51 _5x4_

¥ _ = 1
REURR 21(5-2)17 21x31 2 0
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X

1 1
3TEI0T 8 §+;=10!,?ﬁx§|ﬁaﬁﬁml

1 1 X
> — 4 —
BT AR W g1 " 9081 10x9x8!

1+l_ x - 10 x
T 0x9 9 10x9
3Ad: x=100
YYATETET 6.2
1. ¥ fehrfere:
(i) 8! (i) 4!-3!
8!
2. M 31+41=71? 3. Gixg) 1 AR wifs
1 I x

4 Qﬁ5+ﬁ=§,ﬁquﬁaﬁﬁml

n!

5. (n—ry1> 1T IREAISIESC

(i) n=6,r=2 (i) n=9,r=>5.
6.3.3 "Pra%- forw T Cag QFTI\?I' ( Derivation of the formula for "P)

STT TH W ST W ATH o &l A frAfatad [ fwa e
"P=nn-1)(n-2)... (n—-r+1)

THh AW AT R (n—r)(n—r—1)...3x2x 1,9 00 HE W, &Y I &l 2
IED

"p zn(n—l) (n—2)...(n—r+1)(n—r)(n—r—l)...3><2><1 ol
’ (n—r)(n—r—l)...3><2><1 N (n—r)!’
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e W"Prz—n! S 0<r <n
(n—r) =

T% P TR W SIS Flaush =i g
o =9 & S =, "p,,=%:=nz

FHEA! 1 TUMT, Sheet 3 ARl 1 T B, 5t wHa ® e an geft seget
o1 foram fepan o 81wk o o o for T o6t S aeR © 39 we o o
Toft sregel i Biga) famre e T e oI e A © foh UH R 1 Sheel U akihl
1 3 w0 W T 0P, = | uRefua w2

n! n!
"p=1="7= .. (1)

Fd: A (1), r=07% fau «Ff @ 2

ngy N
314 Pr—(n_r)!,OSrSn.

a2 pfafe= awgei § @ e 99g ¥ - axgei Sl dw S wHEAl B G&Al, SEfh
TRl o GG 1 ST 81, o el 2l

! STUF fUsd 79T ) Syufd oF 9uH €, o%d: STl Uew o fou Big e
T R

39 BHP % FA I ST H T F o g foed Tgee & Fo T
H1 TH I F T 5R WA IR R® &
ST | H VR BT SR FE =P, = 4! = 24 5@ RGN kT STAM T &) AR
TR &1 STl B, a ISRl i A G 44 = 256 g

6!

NUMBER ¥1= & &1 # ¥ 3 3%eri ol =fa weal &1 den = °P i

4x5x%6=120, 98 3@ 9 | ot TR H1 S T S| A e H At
g, dl ISRl @l et gE@m 6° =216 7t

12 A o Tk U 9 Uk eAe iR U SUAE o 99T oh  qdehl
T, 98 AR b Tk oAt Tk W eifue Ug WM W@ Wehdl ®, qeddl
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12P2=£=11><12 =132.
10!
6.3.4 ohA=II, STd gyt El?ﬂf fa=-fa=r ?Eﬁ' 3\ (Permutations when all the objects
are not distinct objects) TR TS o TH 368 ROOT o &R o A= oh aliehl
1 T WA B | TH T2 F, Heit o1 fr-fr 7 21 7T 20 € S e yeR
% 1eR €1 70 T A O k1 T ®9 ¥ fr=-for W o € 99 0, $IR0,. I T
<o ¥ 4 fafa= o)l o 9 Tk T § Wefl # Ao o aTel HEEE ki SE 41 2
3 FAE § ¥ TF FH99 RO,0,T W = #ifSul s6eh @, 781 W 2! HA=d
RO,0,TANMRO0 T & 2 S foF THM %A=a & 4k O, 7em O, =i fo-fr= e
HHAT T Bl AL A O, e O, X hH=r | O Bld| ST, =i i 3T Feq

41

_ = 3x4=12
2!
79 o1 1 A T T e €
FHaa 40, 0, HHI 59 0,, O, T
fir-fart 21 O &AM &
RO,0,T |
RO,0,T | s ROOT
TO,0,R |
TO,0R | > TOOR
RO,TO, |
RO,T O, | > ROTO
TORO, ]
TO,RO, | > TORO
RTO,0, |
RTO,O0, s RTOO
TRO,O, |
TRO,O, | > TROO
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010; RT] OORT
0, O, TR | >
OiRO,T | OROT
O,RO,T | >
01 T0, R OTOR
0, TO, R >
O,RTO, ] ORTO
O,RTO, >
0, TRO, | A
0, TRO, | >
0, O, TR | 0OTR
0, O, TR | <

3TEU 3719 §H ¥ INSTITUTE o 378 o A= oF qiehl i T T il
3R H 9 e ¥, o 1R aR qen TR ar e 2

ST Y W, BH T WM & i Fa-fre w9 e € S 1,1, T, T, T,
o fafer= o1eri o 9 wH wwa ¥ weft i oH W I FEEA BT GO 9! BN T W TH
e W fF 1 NT, SL, T, UE T, R faar ®ifsw) afg 1, 1, ¥ 7@ & 3K T,
T, T, T S 7 & @ 1, L, % 2! T § 7o T, T, T, %1 3! Tl & fo=ma foman
ST TRl 81 AR 1, 1L, A & 92 T, T, T, 99 &, @ 2! x 31 e THE &ril 3

W@Wﬁfﬂ?wﬁaﬁwmz‘g—;%lwﬁwﬁfﬁaﬁmaﬂaﬁm (fe

3qufd) oI T Fehd |
THT 3 aEgell o wHE 1 WA, Sl p oqd g9 YR i SR 99 1 gehR

. nl
ﬁ%=;.
TEId: 3@ GaY | Uk 3ifush oAush q9g @ S A afvfa @
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Q G . ! g &
UHT 4 p IR % HHEA HI GE m%nwﬁaﬁquﬁpz
l- 2---- k.

T TR YHER FT , .., p, T kAT TER F IR 99 (A FE 7) fafem v

I

3aTE70T 9 ALLAHABAD 315 o 3180 9 &9 dTel A=l i 9N A1 hifolg)

T TEI WO eR B, 8 A, 4 9 301 2, 2 91 L 310 © 91 9 fafe= 9hR o

21 s1aug fa=m &1 e1vfe den

_ 9! 5x6x7x8x9
4121 2

FETETOT10 1 § 9 O oh 3Tkl o1 TANT shich Tohal 4 SAhiT H&AW a8 S Fehol
g, afE st # et # st T 82
Tl T8 W ki 1 HH YUl 7, ST & fAT 1234 T 1324 J Fr-fy g
21 o7d; 4-iRTa GEmsli w1 e 9 fafa= ofehl § 9§ Uk 99T | 4 3Rl I AR T
A HHGA H & % Ul Bl TH URR 4-3FR1g Gemsl &1 e gem
=9 = 9‘ :2: X X X =

P, Ry 9 x 8x7x6=23024.
SEETOT11 100 ¥ 1000 o a9 feora fopat ead &, f5= 3% 0,1, 2,3, 4,5 9
A S Gehdl €, AR bl o RIgh 1 erafa T2 R

T 100 ¥ 1000 o o= frord Y W& U 3 SS9 & 81 UUH TH 6 i o
Y T TG § 3 3kl ] Wl o oTcl HE=Al i GEA 1 UM i &1 TE H&M
°P.¥ WY T HHE | A off wimfew €, o 0, ¥ % M W 21 39w F faw
092, 042 ... SCAIE 3R & Ueft Heard @ S oredd | 2 (i €)1 oxd: il W& i
A T o oY, 36 YehR 1 2 3Aeh1d W&l o P H | WAl US| 37d 37 2-3eh1
FETE i @A T I oh T, B9 0 1 Tohs oh T W e Y %4 € 3R 9
5 3Rl @ Uk GHF | I 3AHT I AR T a1l [ H HEN 9w &1 aE

=7560

. . | |
e P21 31a: T Hem =op, - °P, =%_%

=4x5x6 — 4x5=100
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FEEIUT 12 n R HH A HIST, 39 G fH

N D _An 7 PS5
(i) "P,=42"P,, n>4 (i) T, 3. n>4
& (i) feon 2 5
"p, =42 "P,
a1 nn-1)m-2)(n-3)(n-4)=42nn-1)(m-2)

Fifh n>4 34T n(n—1) (n—-2) %0
31U, <A 9l Hia(n—1) (n—2), § 9 T W
n-3)(n-4)=42

n —7Tn —30=0
n?*—10n+3n-30=0
n—-10)(n+3)=0

n—10=0 I n+3=0

n=10 A n=-3

Fifeh n Fo1 G T & Hehdll © W@ 0= 10

4 4 4 49 4

n

) P, _5
(i) T g fo ”_1P4 3

ELSICER 3n(n-1)(n=-2)(n-3)=5n-1)(n-2)(n-3) (n—4)

Bl 3n=5mn-4) [HEH-1)"0-2)0n-3)20,n>4]
a0 n=10
SETETT 13 J1 HifSg 7, A 5P = 6P .
T W W

5% =6°P_

4 5!

5 =6

i ><(4—r)! ><(5—r+1)!
5 6% 5!

a (4—r)!_(5—r+1)(5—r)(5—r—1)!
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6 -G -rn==6
2 — 1lr+24=0
rr—8r—3r+24=0
r—8@—-3)=0
r=8 or r=3.

r=2,3.

g 8 o 8 8 o

SETE70T 14 DAUGHTER 315 oh 31&T | 8 31&R aTel fa-am&i &1 T&A 91d hiteg, afg
() ¥ W=R TH 9 Tl (i) 99 R TH 9@ Tl FI
&1 (i) DAUGHTER wI=k § § fofer=1 a1er &, o 9 3 &R ®, @7eifq A, Uden E
Hifr Tt R F1 TH T T € AT €1 FD 9T ok foIw 36t Gfmferd &9 9
T 95 (AUE) A o €1 98 3Tohell o 99 5 segedl (31eri) o @t e 6 oequ
B Sl €1 TR eH 6 el W W Wb WA W Gt ol ol o ol el shi e
FT UM FH €1 AT H@M P = 6! Bl T W TAF FHHAA % T e 94 W A, U,
EX 9 9ufi o1 Tk THg o <Y 3] HHET o €| 31aud o fagia @ swHedl s
i W@ =61 x 31 =4320.
(i) = T 37 FHEE 1 e 9 FA €, o gt = uw Wy T €
W Tedd § 3 W ¥ Uk WHA | Uil WY ok oW arel fa=arEl i dee g
A HE S, S 81 B R 39 WE 9 v Ue Rl o Us W1 @A arell sHedl i
@& T g
d: A= & 81-61x31=61(7x8 — 6)
=2x61(28-3)
=50 % 61=50x 720 = 36000

SAEIUT 15 4 &, 3 Wl den 2 84 fethi &l s dfed | fordd YR 9 =qafierd
foman S gl €, A€ Tk 8 T H1 Tewh § wE SR Tl § 2

7ol fethl &1 a1 T 4+3+2=9%1 3 9 fewhl § ¥ 4 fe=h T TR &1 (@A),
3 fewh T waR &1 (diedt) o 2 fewh W R & (B0) 2

9
413121

T YR fethl ol Hafted & i e 1260
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SETET0T 16 INDEPENDENCE ¥1& o 378 § a9+ el fa=amai 1 W& 9d shifag)
3 fa=mi 9 9 foaq fommat o,

(i) ¥ P9 URY B &2

(i) Ff R T TH WA T/ 22

(i) TR wf o wH Wy T w22

(iv) I=1¥ URY Bd € IR S 3id P9 g 29

T F8 W 12 eR 7, fY § NdH 9R, E9R 9R D, € 9”31l 8 31X 9 afer)
¥ [+ f=-f= 2

. R b
Tty formet &1 e dem =5

(i) TP Fad aT¢ T R FEeR Y <0 € AR R 9w 11 @1erd o fomme
T TUA I € AU P9 URY B ool sl 1 erefise wem

=1663200

1

31214
(i) o0 9§ 5 @R E, S fh 4 R E® @ 1 o) 1® it o gl @ea
T G T ], T TR F9 g9A % foIU Tk tehell 9% [EEEE]
T O | T8 3okl o 99 7 et o @il et el 8 Sy 8l S

8!
2137 8 aegenl T8 3 SR N®, 91 9 9 D ® o T 1 9@n 5,5,

= 138600

3121

21 T ¥ Y% fo=mg & a5 @R E, E, E, Eq [ & fa=mi &1 gen
81 _ 5l

241 wefere o gt g foame A v e = 5 = 16800

(iii) fo=mal =1 srefre g
— foreet F1 e wen (fa fae whEe &) - faeret 51 gen, f
qefi T TF q1Y @ ©
= 1663200 — 16800 = 1646400
(iv) BAIQN PRl SHl fal @ feer &Y <@ € (ot fR w3k p Il f w).
T YR AR IH 10 37&R 9 ©d 2

. . 10!
3d; fo=ma =t v g = 3‘2‘4‘=12600

Reprint 2026-27



122

1 99 % o 3Tkl ! TAN ek fohad 3 Sfhia Ty a9 Tehdl &, afe T
off o7 ! A el T 82

2. fdt oft oisk 1 <reww fomn feraet 4 st Gl @it 272
3. %H 1,2,3,4,6,7 H TIH wE G fFad 3 R G0 FEAN S S Gehdl

10.

11.

g, Ak *Ig off 3w <ewn T T @2

H 1,2,3,4,5 % STAN gN Tohal 4 hia HeAT o S Fehel €, ARG hIE
off ofeh T & T B2 T W fehaet w9 Hed gi?

8 ferral w1 wftfa §, g9 fohdd YR § T s1eaer 3 U Suieael 99 Hehd ®,
e A gY Th T AT Tk W 3ifueh U8 W el W Wehdl ©?

Ffg #~'P P, =1:97 n @ BV

r 9 IS, =M (1) P, =2°P_ (i) °P.= °P_, .

EQUATION ¥1& & 31eRi | ¥ Ydeh ol 929q: chadl Teh IR SUANT hich fohad
arefquf a1 31efd, Ik a9 HRd &2

MONDAY 1% & 37eri § fere, arefqul =1 s1eféi, v/sg o1 Wehdl €, 7€ | €T
for fopelt off e1er =1 gt &t =1 o §, 4

() T 999 ° 4 oen fow o €7 (i) U 99a W 9l enen faw e €2
(i) | STer 1 I e wn ¥, fog WU R Uh W@ 7
MISSISSIPPI ¥1&% o 37&Wi ¥ o° fq=1-fa=1 o=l o § fhawi ® 91 [T e
&l et €2

PERMUTATIONS %1% o &R & fohae afiehl & sxafterd foan s @kl ¢,
gfg

(i) =afTd weg %1 YRY P Y e 3 S ¥ Bl

(i) =t o= o gl WR TH 9 2?2

(i) =Efd o5 § P qen S o HeT Hed 4 3eR e 2

6.4 W= (Combinations)

o ety fom 3 @i S faefedl X, Y, Z %1 wh w9 B 2 faernfeal w1 wh 9m
A B1 SHRT eH fohdd THR U B Fehd B2 0 X SR Y 1 I, Yden X & dH
¥ o=t %92 el W faenfedl &1 w0 wewyqel T8 21 o | d9 9 & oheet o
& Hua qlier g1 98 XY, YZ 921 ZX & (3 6.3)1
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O O ©

3TTeRTd 6.3

Tel W, A% =9, 3 fafa= oegei § 9w wHa ¥ 2 & AR o4 g, HA
FHEaA B

ot T o wafra seget &1 FH Teayu TE 1 3 F9 3R ST R faeEr
F 2

IRE Al Teh A W o ® SR o =afe o= gl st o g fiveran
21 ‘g1 foe’ 1 o g &1 FuRe eq fFg 9 S €1 X # Y 9 @1y fier
Y 1 X 71 fretrn < fae w1 fremn e €1 7=l on geoge 7 @1 g faem!
H el G At g 7, ot 12 fafa= oeqell & 9w @ o 2 awgst s et
o O W=l 1 G 2

T fag © ga R frora € 7 fagefl o @ =t ff 1 1 faomery fra Sfamd
e S Hendt €1 F8T Siteneti 1 el WeA St gl €, ot 7 fafu=t oegei § @
T § 2 TG Sl R o Ol el 1 HE@ 2l

s 7 P g § G T § e e B o A A g
He, 59 Wi "C, | Yohe W T, 910 ki o fAu g W e g

M Aoy for gaR 9| 4 f=-fa=1 a=qd A, B, C 3R D €1 31 o & &g o
2 I&g3t W) Af% W WEg SHE =R, 9 d §=9h AB, AC, AD, BC, BD, CD €1 7@l
TWAB 91 BA TS & G4 €, Fifeh awqsii o1 w4 =g 1 uRafdd T&l s 21 g
%R ¥ B BA, CA, DA, CB, DB @1 DC =i 39 §=it ¥ uftufea =< fhan 21 24
YR 4 faf= owgetl ¥ 9 Th 999 § 2 a%gel &l @@ 99 9 99dl i g
6 €, 14 ‘C, = 6.

T4 gl o Uk G99 % 9, T 2) A et gehd €, it Uik S i
2 a&gst W 21 alel W eattd fRE S Wehdl €1 THiY, wH=Al % Hem
=14C, x 21, E0 W 4 fafe=1 aeqel 4 4 Th 99T 4 2 oAl Hl WL G ol
HHEA 1 & =P,

4 s
31?{@ 4P2=4C2X2! a0 (4_2)‘2‘_ 2
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e, WM efiforg fop ear a5 fafs= s&qd A, B, C, D, E€1 598 9 T 999 ¥
3 oEell i W, A ¥ W=F §Fd €, a1 3 ABC, ABD, ABE, BCD, BCE, CDE,

ACE, ACD, ADE, BDE & 5S¢, ¥l % ¥ Yo&ish o &7 3! %uwd &, Fifew g0k
g 1 A ISt i 31 qlienl o qeaierd fohan S Heha @1 EfeiT sl S gl
& = 5C, x3|

50 s
o P, = C,x 3 M 53y G

3 ITEL, HHAD AT GO o o1 Gae <90 arelt, Fefafad o i 3R dohd
FW T
T 5 "P ="C, r,0<r<n.
suufe C HeEl § W UES o WG 4| HHEE T, iR UE O o oRgel i
r | TRl @ qedafioa fma ST Gk 2

31d: o fafa= a%getl ° §, T 99F H - I%g3T ! Wk a9 aTcl ATl Hi Had
e 'C x rl. ¥l T SR Ig HE@ “p,

EREEEIN "P.="C,%xrl, 0<r<n.

n! " n!

feoguit 1. ST wRom 9 (n_r)!: Coxr! geg "G :m .

n! _
n o
2. &9 URfE wW € R eC, = 1, 3o n fafir ogetl 9 @ o 37 Tl H wen
T AT AT § ST o off o forw for ST e G <R w1 A S @1 e
1 M1 Hel, T o w0 o g o1 @it et o1 = fohen S 21 e o g
fore o = o6, 39 o1 & TAE ¢ foh welt aegeti w1 o i T @ o e T
¢ fF T W A W T a0 ) 3 TR, 7 i e € R 0C, = 1

; n! o e~ n! _
3. WW—I— CO,W,-G? Cr—m, r—Oa*TfFTQ‘I:ﬁ

S 21 I

WW@,Qﬁr:n,ﬁncnz 1
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4 "C = n! n!

" (n=r)i(n=(n-r)) RN

125

i, nogstt H W IS F T F, (n - r) TG Hl FTEHR FH h

A B
5. "C,="C,0 a=b TMa=n->, FAdAn=a+b
‘q-a-q6 nCr +" Cr—l = ”+1Cr

n! n!
.nC nC_ -
s &8 S E G+ C r!(n—r)!+(r—1)!(n—r+1)!

n! n!

rx(r—l)!(n—r)! & (r—l)!(n—r+1) (n—r)!

n! 1 C

— D1+
- (r—l)!(n—r)! E; n—r+1E

B n! (orHl+r (n+1)! =t o
B (r—l)!(n—r)! r(n—r+1) B r!(n+1—r)!_ :

SEAETOT17 A "C, = "Cyq, @ 7C,, T HIf
T e 9§ e, = "y

n! n!

el A(n=9)  (n-8)8!

A n—-8=9 A n=17
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SETET0T 18 2 el 3R 3 Afganeti & U Ugg ¥ 3 AfFal #1 uF FiAfa a4 21 7w
fha whR W fopan <1 ehar 22 9 o ferat wfafeat o € | 1 qew qen
2 Hfgand &2

T el %A 1 Hed L 21 31: W H=Al i MM A 1 78l W afufaar w1 gen
It € 7, et 5 fafa= safoaal o 9@ U 99a o 3 1 ool a9 ol el bl S

T2 Qe H ¥ 1w g ok 2C, ok € qen 3 Afeenst ¥ ¥ 2 g F C,
ok €1 THfAT, 39 YR 1 WiHfqal &1 efvdie wemn

2! !
_C x°¢, =2 3 6
nyo2rn

SETETUT 19 52 9N 1 T TSl 9 4 TN i g o qlehl 1 TG 941 82 T ARl
¥ g fea o

() =R 99 TH & GhR (suit) & 8?2

(i) =R 9 =R, 9= YHR (suit) o 22

(i) TR &2

(iv) < O el O o 3R % el Wk ©?

(v) |f T T €T R0

T 52 Tl H @ 4 TNl kI A o Sad € qdieh ©, o 52 fafu aegeti F @
T H 4 g H A FR G 9 g9 &1 gEfae, qlel i e gem
s _ 520 49%50%x51%52
_%¢, = =
4! 48! 2%x3x%x4

=270725

(i) TE H T 9N TR % ¥ e, el gy, U IR Yd o 13 T ¢l §fen
4 32 & 9 T o C, T T1 TH YRR 4 fAEh O T g % BC,4THA h
T G % BC, T 4 UH & TW I ok C, Tk 81 e aliehl Bl e
H@T=13C4+13C4+ 13C4+ 13C4

!
= 4x 13 =2860
41 9!
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(ii)

(iii)

(iv)

V)

FHIT IR "= 127

A% R % 13 T 81 g Se 13 U9l H ¥ 1 g % BC Tk €, T

F I3 HG 1 I F BC,, fagt & 13 T H ¥ 1 g % BC, T T e
= 13C, x BC, x B3C x B3C, = 134

TS § g 12 TR ¥ SR 12 T A W 4 79 g §1 39 2C, e ¥ fm

121 _

—£ =495
41 8! :

S Hehdl 7| T ekl w1 s1vie Hem =

TeE § 26 ol 1 o 3R 26 Il TN o Td 21 o7d: ikl 1 i Fem
:26C2x26C2
026 O )
_ =(325)’ =
2ail (325)" =105625

26 A T H T K W 4 T 26C, TR T A S Hhd €1 26 FIA G Tl
H 9 4 90 6C, TR T T S THh <

|

. . 26!
: Tl H1 e gem = 2C, +2C, = 2% = 29900.

41 22!

. AfgrC, ="C,, @l "C, [ Hif

2. n@ 9A feifeae, afg

(i) >C,:"C,=12: 1 (i) >'C,: "C,= 11 : 1

ot g W frem 21 fogel @ go) S ol frat Sfard @i=h s gedt €2
5@%4@@7@1?@3@@13@%@@@%%
TR 87

6 WA T T, 5 THS T T S 5 et T1 k1 W & G 9 Wl o T ok qdehl
1 T A HISC, I(E Tk TUE H Y&k T &1 3 W 2

52 Ui bl T TSN H W 5 Ul Sl TR 9 aTet Fel ot wen fuifa wifs,
IfE g 99 | ded: Tk TRl

17 foenfeai & @, fod shact 5 faaret el o Thd €, T fohehe Im &
11 feenfea &1 ==m ffdd SR 9§ fHan S Fhal 2, A€ g am o qea:
4 gt 82
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8. Wk ol W 5 Hlell 91 6 A 71 B1 2 Hlell 91 3 A T& & =2 ok qlh!
w1 we fayifa s

9. 9 Iuesy UIgHHAl § H, T forenefl 5 wrgHshHl i1 = foRdd YRR W L Fehdl
2, afe g faenedt o fag 2 fafire gegsa sfme 82

fafasr 3grgvor

FETEC0T 20 INVOLUTE 31 o 318 9, 31efqul A1 1o qeieh 3 ol qef 2 sl
aret, fohae oIsal &1 T BT ST Fehell ©2
&e 3 INVOLUTE, ® LO,E, @ U, 4 TR 3R N, V, L qe1 T, 4 e €

4993 W o W o el Bl qen=14C, = 4.

4 | 9 2 Sl o W b qlehl i & =4C,=6.

37d: 3 T qUT 2 ASHl o G9d T Y& 4 x 6 =24

e, T 24 A H W UEE H 5 R §, R WOR TH W F WY 5) THER
Y fomnfaa fopan <1 gehar 21 eraug fafa=r vl &1 erefise @ 24 x 5 1 =2880.
saretur 21 Tt gng o 4 oefwal ok 7 wgd €1 T 9 5 @ w U A9 @b
=7 fohad YRR | fomen S Tkl ®, 95 S0 § (i) Tk o ekl A& €2 (i) w9
Y Teh S Al Th oS! =7 (i) 9 § %4 3 wSihal 8 2
o1 (i) Fifer 39 o & fi Te wimfed TE €, HfiT shaet dewhl T =IT HE
217 ASH H ¥ 5 AeH H1 oA 'C_UFR ¥ fHA S wwar 21 o1 i Wem

(i) TR Tk SH H U W HH Th ASH! 9U1 U Sl €, ST o Fteraa
YHR W =TI g
(a) 1 TISHT A0 4 AfwaAT  (b) 2 TSk qN 3 ASTRAT
(c) 3 TIgeh M1 2 TEfRaAl  (d) 4 TASH qA 1 AShI
| TIEHT T 4 ASTHRAT H/ WA C, x *C, B § feRA ST e 2
2 TEH A 3 AS(HA F WA 'C, x ‘C, YRR | fRA S TR B
3 T TN 2 WERRAl W1 WA C, x “C, TR ¥ R S wehar
4 TEH TA | ASHI HT WA 'C, x *C, YRR § fRA S TR 2
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#q: e "e&m =C, x 4C, + 'C, x ‘C,+7C, x ‘C,+ 'C, x *C,
=7+84+210+ 140 = 441

(i) R TH o w0 @ w9 3 ASfwRAr €, safey M H w1 Frefatad ywmR 9
@Hﬁv_cﬁ%:

(a) 3 TASfwaT qo 2 TSk Al (b) 4 TSfwaT q21 1 ASHI
e wifwe & 3w A w5 agfEal T ® gwdl, Fife @ § ko
4 efHar 2

3 TEfRal qen 2 Tl w1 wE C, x 'C, YR ¥ fHA W1 wear 2

4 TEfFAT T 1 TS H TAAAC, X 'C, YRR § foRA S TR 2
AT 2A4e G

=4C, x7C, +4C, x 'C,= 84 + 7 =91
SETET0T 22 AGAIN Y& & 31eli ¥ a7 aTet, S1efqul =1 31efdH, oIssi &t e 9

FITT| 9% 27 IR F T YHR for@n U 599 YR fF veww ¥ foen 3 R,
@ S0et TeE M 22

T AGAINYI ¥ 5 21eR €, 9 A 1 9IR 31l 21 gafery wissi a1 s1efise wen
5!
==

AY IR TF O sl 1 WA A1 O o fAU, 80 A Fed 9 TE W
oo ot 3d €, IR TRT 91 4 9= e1erd o1, Wk w9 W Gl ol SRt qATdIEa i
£ 2 foral w1 g st € 7, e 4 fafa= oeqefl @, wh wma o gt ol we
T ol =l i GEA B 3TUE A Y URH B ol YRl i GeA = 41 =24 TRt

60

G E T e v g :gzlzwﬁcmw@m*wmwﬁaw

o 9% BAR UE S8R A, A, 1991 N 99 ©d &1 T8 YR [ ¥ URH 8F ol il i
& 12 B TH UK AT dk YT YRl 1 WA = 24 + 12 + 12 = 48

319 4987 = NAAGI =1 37d: 50 af ¥ NAAIG &

SAETUT23 1, 2, 0, 2, 4, 2, 4 hi o FAM g 1000000 ¥ € fovat g =
Tehdl 27
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Tl iR 1000000 TH 7 3k H&A1 & 3R 940 T S a1 i =1 i gen
7 %, 2HfeTT heel 7 3TehTa GEmstl &1 & UMl ST H 1 S hen i i
o F&emew &l 1000000 ¥ a1 A1 18T, 37d: 37 F&AA &l 1,2 a1 4 ¥ YRT A1
=ieul

6l _4x5%6

30 2
a8 T R Tfud Y < #, o RS 83k 0,2, 2, 2, 4, 4, i =t #d €, o
2, d9 SR e 4, & 97 3 B

1 9 YR B aTelt Gl sl 9e =

=60, FifF & 1 Hl TaQ

. . . !
2 ¥ URY BN Al HEAel i §d 9 = 2'6'2‘ 3x4;5x6 180

|
4@mﬁ%ﬁﬁmﬁMaﬁaﬁWﬂ@1=%=4xSX6=lzo

31d: g Temst &l A =& = 60 + 180 + 120 = 360

Sehfeuen fafy
7 S G w1 fore e %- 20 ? forq s o weard oft witwferd 2,
fSFH 0 W T T W €1 T WHR o fo 1 qen 5, =60 (0 % He

T R e ) |
37aud, WEAel &l 31eftse W& =420 — 60 = 360

| fermrott | f wem g % T N T @ e o F TR e S, @ R

oM of ©, T fFdl ff S o o &1 3adl & 9) TA R S 9edr © foa
9% o g H fau mu €, ereiq, SwEd 9o H 1 9o 0 Shad UH 9R AR R S
Hehd B, Safeh 2 91 4, HE: 3 991 2 9N YA fRT ST Ghd

SETETUT 24 5 ASTRA IR 3 el HI T Ul H fhdd YER & o1 gahd €, 5
fF w1 ot §F e TH WY TG 98 2
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T BH Ted 5 TSRl i 951 3d 21 W 5) YN ¥ Y Fehd ©| 3@ WhR o Foddh
famme o, 7 wige! 1 e o W fafed Tl W SSEn S w2
xGxGxGxGxGx.
Ton ¥ fafed 6 Tl W 3 cewl w1 P, Tl ¥ S S Hehdl €1 3: TN
fagid 9, 37 a8l & Fa qe
6!
=5!><6P3=5!><§
=4x5%x2x3x4%x5x6 =14400

3TETTT 6 UT fafaer goraeit

1. DAUGHTER VI & 31aR 9, foha erefqut = o7efdia wIsgi 1 T& 1 &t ST Wehelt
2, Sieh Yk W | 2 WX a1 3 oM B ?

2. EQUATION ¥1% & 31aRf § foha, s7efqul =1 12, SIsgl &t T i ST Hehell
3, S TR qUl HSe T WY WA 82

3. 9 Tgeh 3R 4 TSfwal W 7 WEEA i Tk WiHfd sl € T fohad YR 9 fohen
S Tehal ®, el |iafd ¥,
(i) de7ra: 3 aefral €2 (i) =Fan 3 AefHal €2 (iii) stfushad 3 wgfewar 22

4. 9If% & EXAMINATION o q+ft 31al & & fafq= sH=al &l Tekehl¥ i TE
gefteg fohan ST @, @ E ¥ URY g a1el Yo vk ¥ e fohed vk €2

5.0,1,3,5,7 99 3w @, 10 W fawisa gH et @R famn qrga g forae
6 T HeAd oS S Gehdl @ 2

6. AUSH oofHTen W 5 TR qen 21 =S &1 3H Fumen | 2 f9e Rl ek 2 =
Sl aTel e STsal b1 TIAT 1 S Tehell € 2

7. fomelt wien o Wk WIS W 12 WA € S HH: 5 9 7 WA ol ) el o fave
€ 1ol @ 1 3R @ 11 T foenefl &l goieh @ 9 =Faq 3 U9 &1 =9 i
U Hd 8 YTl I BA HE 21 Tk fornefl fohed ¥R @ weAl w1 wEA W
Gehll &7

8. 52 Udl ! UHh TMEEl H 9 5 TNl oh §ad i wen Fuifa sifse, 4k 5 1w &
Y% 9 (F9F) | qed: T dRuE B

9. 5 qenl 3R 4 Afge ®i T U o 39 IHR S2@1 S € o Afeard a9 wor
T 43d B 9 YR o Tordd fo=me g9e €72
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10. 25 foenfei =) @ em W, 10 1 =999 TH YHU-TA o fofu foman ar 2l

11.

3frnefi W B, R v s fr A a i <o & vfta e = 31 9
FIE i <1 H 9l &l e 9HU-g 1 =9 fohad TR § fRA s wehar 22
ASSASSINATION ¥Ts% o 31 o foran o a=ru s gehd 7, Stafeh @t 'S'
T 1Y R’ ?

qrsT
o TUAT T SR THgid: A Tk T m fata= alienl 9 sfed @ gedt €,

ARG Teh T ST p Tafe= adient @ =ifed e wehdl €, @ W 9 o see
ﬁfﬁﬂﬁﬁaﬁﬂﬁmmxn%

o nTafT= a5qetl 5 9 T 99§ o1 TR I o1l Al i WEAT, S

n!

TR i FEfd T €, "Prmwﬁaﬁ%aﬁwprz(n_r)!,aﬁ

0<r<n.

¢ nl=1%x2x3x_..Xn

enl=nxm-1)!
+ nfafa= axgstl § ¥ T 999 § I @R S 916 HHAAl Bl &, Sdh
TR ) SE 2, e

o n TGS H 9 T T § et &l TR I Al hHeEl ol de

n!
€ el p, TEGE TH TER I, p, T T THR F, ..., p, TC kT T T
IR I weft oqu, Afx wE € @ fafe= yeR #5 ©
o n faf=T aeqell § 9 TF 99 | 7 H] AR I Al WAl B HS Bl C
n!

¥ g FW € R C = T

0<r<n.
et gy
GG § hE=d 3R T hT Heheddl i SEHRON S o6 o 31Ed AR Tead:

3R Tt g €| qfd gHeh1 9 S i € Ui ®, feiq ‘fashen’ witdss o sfia
9 fawg =i 7forg o @WETH Yol o ®9 4 fasfaq fwan
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Sl TETelit (T 850 €. o orme) Guea: fave o wem T €,
el % iR 9= o Al il IR SAER & T

i o I oSt v H GYW 7 oI oty fome i gufas gww
Qya-wfear 9 gt fha ff 6 fafr= o 9 & w11 @, 1, ..., ok oo
63 T= ST S Tehd &1 381 9 Fad It o Feshdfag futrer 3 fau M ereRd
o 9% 9 Th, T, ..., TANS T ST T H=l Sl H&A1 10w &1 fafyr 1
Ui 3T GG T B2 G | R 71 WTeRtrend (S 1114 2) A A0 wfag
Tk Sitelrardt o SRTTeT Siteh o Siaid shHed X o Fehivl W Schte h1d
foFen 81 WETER gW WEW C, R P WA & AR st 7 foe
et ereh w3k UROmHl 1 Seod e 2l

IRA o STeX AT 3R Gug Gaeht gHeon R w1 IR =i it
SN ST guiHg T 318 fh (I-King ) ¥ afvld 21 5@ & o @i-ishe el
T &1 T HiST 2, ik 213 € g H dehleld TEE 3 e faan on fF g
Tk qe eedfeiEd qugfaftEl St < STel - HirEes 396 quf §9 9 uler
&l g2 A R 9 ¥ oAfe i 4 o e @R w9a & fagia W g
foege = a2

T W AR Bl Ai@hl A Ff wHIA R GIF KT GehouTs w1 AT
SHifay o 31289 oh foTu fRam SEEua: Rabbi ben Ezra = 19 W&l st 9@ ¥
Th IR H Tk, T, ..., M <o ST Fodi i H&A G il I8 A 1140 .
qﬁﬁgﬁﬁ'ﬂﬂ?ﬂﬂm%ﬁ?RabbibenEzraﬁ”Craﬂli?lﬂﬁﬁm,ﬁmﬁ?{
3 38 WA & 7 2 $R o @ foRim Wl & fo C =rC @i 81w 1321
3 H %ﬂ*g’, @@, Levi Ben Gerson o ”Pr, ”Pnéh‘ ‘v'Eﬁ o Y "Créh‘ Ach “v'ﬁ)f
Eaferie

verd Y S s ﬁ?WWW@@TWW&SCOHjecthi
& Sreent oie feer TfTast Jacob Bernoulli (1654-1705 2.) o femam| Skt WehTer
Ik WO 1713 € o g7 39 Jish | J&ud: wo=d IR =g o fagidl ot
i S YRR U € S o BH Teihel i B
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e Ml
"@'QT{ 'LTﬁT[ (Binomial Theorem) ’

s Mathematics is a most exact science and its conclusions are capable
of absolute proofs. — C.P. STEINMETZ ¢

7.1 95T (Introduction)

el wemsti &0 " ® % 69 9ER o+ b aen
a—b ¥ fguei 1 9 9 79 99 FW F) T G H T
Hich B0 &S o ol o ST 1 WM F6 R Gehd € S
(98)*= [(100 — 2)1%, (999)*= [(1000 — 1)*], ST
ftRe oft, erferer =Tq aell wEe S (98)5, (101)6 g 1
TUMI, ik UARE gRI S wied © Wl €1 39
Sfeetar =1 fgus g9 g0 g fohan
THH T (a + by o YER 1 EH fafy 9w g @
el Wi 1 T YU A URET W T 39 e W e )
e o P fan fgme W e w14 (12;21-?6[6’;81:?11).)

72 &4 TJThﬁ' & fae fgug YO (Binomial Theorem for Positive Integral
Indices)
3T g6 § i T8 FAfafaa qadfiewet W g0 fa=m #i:
(a+b)’=1, a+b £0
(a+b)l=a+b
(a + by =a*+2ab + b*
(a + by =a+ 3a®b + 3ab*+ b’
(@ + by =(a+b) (a+b)=a"+4a’b + 6a’b* + 4ab’ + b*
3 yER ¥ 3 2w € fR
() WER ® & ! ohel WA, Wi W 1 AU €| SIEOM: (a+ by o WER H
(a+ by 1 1A 2 € Sih TR § el UG 1 & 3 B
(i) WHR % SR UG A YW ¢ 1 U Th o A A e W E wefw fgda afe
b 4 Th o HH U 9g &I 2
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(i) TER o Y® UE W o AU b H1 WA h1 AN WAF € 3R a + b H A ok
TR 2
319 B9 a+ b o ST faeard | fafe= 1) o qoneR! i =1 YR Hafeerd &

€ (3mfa 7.1)

AR TR
0 1
1 11
2 1 2 1
3 13 3 1
4 1 4 6 4 1

3TTeRfd 7.1
1 B9 39 9RO | et dfer feren o fou forelt wfaed =1 et i 22 &1 98
<@ S Hehal ® Top W@ 1 1 dfe o fo@ 1 3IR 1 %1 3 = 2 1 ot o faw 2 e
21 51 21 ufe o fer@ 1 3R 2qen 2 3R 1 1 N ST 3 1 dferd o forg 3 @R 3
1 € AR M ot S YRR | O Yk Uik o YR 9 3fq ° flud 1 39 WiehAr i
freht ot sfema =1d qF o foru foman s Hear 21
B 3fepfa 7.2 W f&u U wfaew i P IR ufwEl fo@st o Sgl Wehd 2l

| i
0 1
1 1 \V/ 1
2 1 2 1
3 IVY Yv 1
4 1 4 6 4 1
3TMeRfd 7.2 URehel Tt

EUSTORERS

arepfa 7.2 ® < T AROM 1 Ao w9 o R R oft wd q oer g Bl e
T T T TS 1 @t ot @ frmes i w1 feran ® sk 91 Tl e e
aﬁﬁ?wﬁglE@Tﬁaﬂa{s’melaisePascM%WWWﬁﬁﬁ
@& M 9 9fag B T e & 9eue o AW o ot S S 2
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T fgue 1 S=9 Sl 1 ER o R o BN o WA g E9E @1 S8y
TH Uehel S 1 WA L ok (2x+3y)° Wl TORAR Y| W S W1 Ul @
15 10 10 5 1
79 dfeRd w1, 3R TAR THEION (i), (i), (iii), T T Hd EC &H UM € T
(2x+3y)° = (2x)° + 5(20)* 3y) + 10(2x)* (3y)* +10 (2x)* (3y)* + 52x)(3y)* + (3y)°
= 32x% + 240x%y + 720x%? + 1080x2)° + 810xy* + 243)5.

319 AR 89 (2+3y)'2, 1 TIR TG AT 918 dl Jeel TH o1d 12 T dfo F1d vt
AT 38 Ukt Fqs =1 dfaal i =ma 12 9% 1 9t ufeat fora e ure fohan -0
Gehdl 21 U8 oSl i et fafy 21 S| fo 3 Swd € R i ot 3= wel @ famn
# o fau fafu &R sifues wfed & s

3Td: &1 T TE1 T ged 1 7 w € e ueka e +1 i dfw
Y ggel o1 | dferrl ol fore famn &, fgug o fordl off =ma w1 foar ma X wen|

7ok foTT &9 Teet Ug ok ‘Hua’ o GAl 1 YA ich, Uehdl e o e
gemstl #i qA: forad €1 en W @ fw

.\ n! 4
C,=m ,0< r < n @I nRUR quik &1 "C,=1="C,
e UrERe IS 1 ;39 YR forg Wehd € (STepfd 7.3)
o1 uTieR
0 ’c,
=1
1 'c, 'c
=) 1)
2 ‘c, ¢, c,
=1) (=2) =1)
3 ‘e, ¢, ¢, c
=) =) =3) =D
4 ‘c, ‘¢, ¢, ¢ c,
=) =4) (=6) = =D
5 c, ¢, ‘¢, ‘¢, ‘¢, ‘c,
=1 = 10 =10) =5 =1)
JTeRTd 7.3 UNehel Freqst

ST GfA®T (pattern) 1 3@, Ta Gl &1 for@ foa1 g0 arena s &t
fordt ot =1d o foru dfed w1 fora gehd B SeewoM: w7 o foe dfed B
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7C0 7C1 7C2 7C3 7C4 7C5 7C6 7C7
79 YR, 39 dfe 3R 9&T (i), (i) @ (iii), 1 9ET F eH U T,
(atb) =7C a’+ Ca°h + 'C,a’b* + 'Ca’h’ + 7Ca’b* + 'C.a’h® + 'Cab® + 'C b’
T U T STAN FIh T 50 o6 TR HOR QUi » o faw yEr fg@mn
S Tkl B1 379 eH U fgus o fREt off (oI quiish) oId % WER i ferad &6
afereen o B
7.2.1 fgue wag fadt = EI\'UW%F n @ fTT (Binomial theorem for any positive
integer n)
(a + by ="Cya" + "C,a"'b + "Ca™? b* + ..+ 'C, a.b™ + "C b’
Suufd 39 Y99 1 Squr I S fagid g W w5t S §)
M ST wed P(n) Frefafed 2:
P(n) : (a + b)' ="Ca" +"C,a"'b + "C,a”b* + ..+ "C_ab™ +"CD"
n=171 |
P():(a+bh)='Ca +'Chb =a+b
| P (1) 9 2
M offsT fF P (k), frgt o quife & o foaw e @, stefq
(a+b)t = "C @* + *C @b + *C ab? + .+ 'C b (1)
en fag &4 fF P(k+]) ot T ® ereiq,
(a+b)k+l — k+lC0ak+l 4 k+lclakb + k+lC2ak—lb2 + + k+lck+lbk+l
d,
(at+b)! = (at+b) (atb)
= (a+b) (*C@* + *C @b + "C a2b+... +1C,_ ab' + *C b [(1) F]
= IC @ + *C @' + 'C a6 +.+ 'C_ @ + 'C ab +*C a'b
+*C @ + FC a2+ ..+ 'C, jabF +IC P [aTEfes O g
= HC @t + (FC HC )ath + (FCHC )a b + ..
+(*CHC, ) abt + *C, B (HHM TR ok HHE SHIHY)
— k+lC0ak+l + k+lclakb + k+lC2 ak—le + + k+lckabk+ kHCkH bk+l

(k+lC0: 1, kcr+ kcr_l:kﬂcr 3ﬁ1 kck = 1= kHCkH &1 GI ah—{a;)
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7o fig e @ T =l P(k) oft @ © A1 P (k+1) Tcd 21 SHfery, Tt s fagid
‘g’m,mmwnéﬁvﬂzpm)w%l
T TH TG I (x +2)° % FHR I ISR AR THIA B
(+2)° = SCx® + 6Cx°.2 + SC 22 + SC X328 + SCx2.2% + 9C x.25 + 5C 2°
= x5+ 12x° +60x* + 160x>+240x> + 192x + 64
T YHR, (x+2)0 = x + 12x5 +60x* + 160x3+240x2 + 192x + 64.

e
1. "Cab’ +"Ca'b' + ..+ "Ca™'b + ..+'C a"b", & b'=1=a"

n

w1 HFd 2. "Ch a" bt 3

k=0
3d: 39 YHT & 39 YHR ot for@ Hehd B

(a+b)"=zn:"Ck a"*b*
k=0

2. s W T e T C R fs o e B

3. (a+by' @ TER ® U I W& (n+1) ¥ A T@iw ¥ 1 At 2

4. TER o IWIR T& H, ¢ ! UW Th & w4 9 T W F| 9 el ] H p, TR
T H (n-1) IR R 6 yhR 3ifam 9= § 3 21 i SHl UK b T UK Th
o %A U 9g W T, 7ol T8 H I 9 YE e, T S ¥ | 1R R 5 geR
fqd o€ o n W Fuw B 2

5. (at+by, o YOR ®, ¢ A h ! =G 1 AN, A T H n+0=pn TR T ¥
(n—1)+1=n 3R & FhR 3fqH 9 F 0+ n=n el 3@: T8 3@ S Fehell &
foh THR o Yodeh 9% H ¢ q1 b T STl T A 4 &

7.2.2 (a+b) &F YA & FI faforee feerfaar (Some special cases)
() a=xq b=y, WL BH U T;
=y =[x+
v ncoxn + nclxn-l(_y) + nczxn—Z(_y)Z + nc3xn—3(_y)3 + ..+ nCn (_y)n
— ncoxn _ nclxn—ly + nczxn—ZyZ _ nc3xn-3y3 + ...+ (_l)n nCn yn
T TP (x—p)' ="Cpx" —"Cx"'y +"Cx"?y* + ... + (=1)y" "C, "
THH YA FToh B UM &,
(x=2y) =°Cpx> = °Cx* (2y) + °Cx° (2)°)
—Cx? (2y) +°C, x(2p)* = °C(2y)
= x> —10x%y + 40x%?2 — 80x%° + 80x)* — 32y°
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(i) a=1 &1 b=x, @I BH UM B foh,
(1) = "Cy(1)" + "C, (1yx + "C,(1y2x + ... + "C 2"
="C,+"Cx +"Cx* +"Cx’+ ... + "Cx"
T UHER, (1+x) ="C, + "Cx + "Cx* + "Cx* + ... + "C x"
faera x =1, fau g9 4 €,
2 =1C, +"C, +"C, + .. +"C,
(iii)a=1 90 b =—x, HL BH U &,
(1I-x)"="C, = "Cx + "Cx* — ... + (-1)" "C x"
fasiod x=1, % fau g9 o €,
0="C, —"C, +"C, — .. + (-1 "C,

34
IETEIT 1 (x2+;j ,x# 0 1 YER 1A ST

o1 fEUR UH9 &1 TN Sk ¥H W e T,

3 3 3) 3Y 3Y)
(x2+;j = 4C, ()" + *C (¥) [;J +4C, () (;) TG (;) G, (;)

3 27 81
=x"+4x0. —+o6x'. 7 +4x =3+ 7
x x XX

108 81
=x8+ 120° + 54x* + —t+—
X x

JETETUT 2 (98) ! TUMT iU

T BH 98 I B Gl o AN AN S H ek Hid @ FTeh! B F1d H WA B,
fire fgug 999 &1 T 4 B
98 & 100 — 2 fora =,
(98)° = (100 — 2)°
5C, (100)* - °C, (100)*.2 + °C, (100)°22— 5C, (100)* (2)*
+5C, (100) (2)* - 5C, (2)°
10000000000 — 5 x 100000000 x 2 + 10 x 1000000 x 4 — 10 x10000
x84+ 5x100x 16— 32
10040008000 — 1000800032

9039207968
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SETETOT 3 (1.01)'%%% 3R 10,000 § & &F & Hea o<t 8?2
T 101 X & § e Fh GO T o U 9 ISl bl foEel g9 UM &

(1'01)1000000: (1 + 0'01)1000000
— IOOOOOOC0 + IOOOOOOCI(O.OI) + m W 'q—q'

=1+ 1000000 x 0.01 + 37 YAHbh U
=1+10000 + 3 Y-lcHh Ug
> 10000

a7 (1.01)1900000 > 10000

SEEI0T 4 fgu= Y9 &1 T ek 9g hifSe fF 6"-5n 1 5a 25 § 9T o sme
@ HE 1 9 F=a B

WﬁmﬁaﬁWbav_m'&lﬁ%q#@lﬁqﬁﬂT r AT T ek MMk a=bg +r
A eH e Tohd B T o I H Y 9N B W ¢ GSHhHS q1 0% I Bl &1 gl
TR I8 S ok fIU foF 650 kT 25 T 90T w3 R 1 9 991 2, 7Y o5 L 2
6'—5n = 25k+1 &l k T rpd TEA 7

T S 2: (1+a)y ="C,+"Ca+"Ca*+ .. +"Ca"
a=5,é€mgﬁwgﬁm%,

(1 + 5y ="C,+"C,5+"C,52 + ... + "C 5"

(6) = 1+5n + 52"C,+ 53/C, + .. + 5"

6" — 5n= 1452 ("C,+"C,5 + ... + 52

6" — 5n=1+ 25 ("C,+ 5./C, + ... + 5"2)

6" — 5n=25k+1 &1 k="C,+ 5 .'C, + ... + 52,

T <M © o 5o 67— Sphl 25 @ 9AT fopan <man @ @ 99 | S 2

gyrEaet 7.1
Y99 1 ¥ 5 d% Jd% A5 1 JUR Hifed: 5.

4444

2 xY
1. (1-2x)° 2. (;_Ej 3. (2x-3)

x 1Y 1\°
‘. (—+—j 5. (—j
3 x X
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feue v 1 w9 s fEfaf@d 1 99 T Sifey

6.
10.
11.
12.

13.

14.

1.

(96)° 7. (102)° 8. (101)* 9. (99)°

598 999 1 T I g FdET wE-H G wet © (1.1)10031 1000.
(a+b)*— (a—b)* 1 TIEIR HITTT THAT FAT ok (ﬁ +ﬁ)4— (ﬁ —\E)4aﬂ
HH FA1d ISl

(eH1)° + (e-1)6 ST AH T SHITSTT THRT TN e A1 3740 ((f2 +1)° + (2 —1)°
%1 HF F1d FifST

fe@se fom 91 — 81— 9, 64 § fauRa © &l n T o quils 21

firg wifog fm ) 37 "C. =4
r=0

e 7 W fafay goaraet

Tfg q 3R b fa=-fa= o &, df fag #iNT 6 (@0 - b)) 1 & oEEE
(a—b)R, SEfF n TH [ ol B

[ Fehd a" = (a — b + by fTa@aR 7GR =ifsal]

2.

w9

N

n

(525 (=) v s
(az +\/ﬁ)4 +(a2 —\/ﬁr 1 HH A Hif)

(0.99)° o YER o Ugol I TRl T YANT YA U HhT Fehedd TH T sifsg)

§+§-%§ x# 0% fgus 999 g0 YER F1d Sife)

. (3x2—2ax + 3d%)} I g8 Y9I ¥ YER A@ it

qrIST

¢ T fgug &1 fRdt off om guif 4 % fau wer fgog woa g femen S 21

39 IHI o STIER
(@ + by = "C,a" + "C.a™'b + "C,a™2? + ..+ "C_a.b~' + "C b

¢ TOUR % TSl o Ul shi A HH UEhdl S wEad 2
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g gEYgTY

A R TS (o), 0<n <7, o TER | TUTishi ol ST 211 561 Joi SR It
¥ Tt < 7o qEeR B WA (2008 Po) W S TUTRT o1 Uk @bt T Hege
8 €, % ®9 H & &1l 1303 H =+ 00 Chu-shi-kie o 1 § +ff 718 HIeiepR
TSI = T 1544 o TIRT ST T Michael Stipel (1486-1567%) = Feged
‘fgug TR’ 31 i URY TR Bombelli (1572%) 7 oft, n=1,2, ..., 7 % forw qen
Oughtred (16313) % n=1,2.,..., 10 AU, (¢ + b)" o TR H T[UNHI ! STl
U oF HEYS o T ofie URed o |1 fomar gat St 9 st aehat
595 & W ¥ yefed €, 90 9gd oI5 § WHE 9o % e Blaise Pascal
(1623-1662 %) 7 111 3811 f5U8 THR o Uikl &l Fepter o fau g &1
A feRam

nh quiter AAI o6 fu fgu] 98 1 ocdHH e aed g fafed 3w
Trate du triange arithmetic § &4 T3 S 1665 H Il TF oh d§
EEQIN I
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(Sequence and Series)

/7 . . . )
** “Natural numbers are the product of human spirit” — Dedekind **

8.1 94;&!35[ (Introduction)

TIford §, 965 ¢ STIRH’ T STANT WILROT SIS o GHE R
ST ¥1 W BH %ed ¢ fh UHE o gl #l o A H
Teflas fran T © 99 3N A ? R 9e %l 56 TR
wiass fovan T 2 5 e0 suek ae=dl i vem, fgdta, g
TE 91 3 U TedH Gehd &1 3o, fafa= goa §
el 1 SHE e SR ST 1 T i & e
I S S @ ® s S @, fafes ot 8
A 1 faio St 21 fordt a1 eraufeaa s
Tk FIRH A € IHa foRansti o e & o SR
TIgd Hewul STEm 71 fafre deAf w1 s 6 a9
3TIFH UM (Progression) Feal 21 fUseht wan o, 79

Fibonacci
(1175-1250 A.D.)

Al Tt o Heiel § Ug goh €1 TH 1A § HieR ol oF SR H S et == A
o WU-Y TH FHIGC JEA, UK AL, FHIA {1 92 I Hiem H Hay, foe
STIhHI o SHANTA 1 Thd F@ASTl 1 AR, n Tehd FEAST o6 o 1 AR qAT 1 WThd

TEAIST o T oh AN BT O 3TEFIH |
8.2 3TTshH (Sequence)
3Ty, B Frefafed Ssewn | faer i

T o Wifedt &1 i@ 30 9 T iR AT % 300 I H geS sverfq Har-fadr

TE-TET, WIRI-WERI TS i F& Fd HifSUl
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go, fgdta, g, ... 3ol diel o fou =afed o6 qasil &1 9@ w8 2,4, 8, 16, 32,
., 1024 31 3 et s gy 1 i St €, U@ ew wed B
101 39 9 <d 993 fafq=1 =07 o 1% 9 shffeh ArThetl R fo=ar wifs)
79 Ufhal | &H HH: 3,3.3,3.33,3.333... % U € & Wk off ek 31qhH 1 Frrefor
Fd Bl Th FIHT B S Gt ot € S eH SUHT Ug Fed & STHH ok TSI H
%‘?al,az,a3,...,an,...,W&Wﬁ“@ﬁﬁﬂﬂﬁ%lWW%WQWWWW
FEd T, ITH TN FA T STIFA F 43 T 43 T BRI F € SR
5N frefia & &, 39 31 1 oATs 9% ot wed B
TH YN, AT o oSl (Ai) o IR o U il 7 YR § Fefua e B
a =2a,=4,a,=8, .., a,=1024.
T YR i TR aTel SEEI A
a,=3,a,=3.3,a,=3.33, ... a_=3.33333, &<

3 orFH, fo Wi 1 e Hifad it €, 39 ‘ufifue orgm’ wed ©1 SIEE:
a1 SRE IR HE €, it 3Ed 109 © (Ffta gen) |

Tk IFIHH, ¢ STuRfd SR wel i €, e uel % gen difgd @ e 21
IETOT: Yeliehd HHNTA ATl ol STIshH Teh * STARIHa ST’ €1 STIRiHd e o
e 2, St weft T & e

W I8 G ¢ R o o fafie usi o6 o e & w6 uw | o
YA gN = TR S Henal @1 S<eIoned, Uiehd @H Gemel & ogwH 2,4, 6, ... R
foar s
el a=2=2x1 a=4=2x2

a,=6=2x3 a,=8=2x4

a,,=46=2x23a, =48 =2=2 x 24, 3R T THR |
T, T @A § T STHA F 4dl W a = 2n, @ W Wk €, @E g
Teh Wihd ST 21 3 YR, T greha wemett & e H 1,3,5,7,... W nd U8 o g
& a =2n—1,% w9 ¥ Fr&fad fFa 1 k@ €, S&fF 1 TF THd e 2
afer G 1, 1,2,3,5, 8,.. 1 HE e I 7 7, fhg ogwn &1 &= g
Hee) gRI e 1 S Wehdl &1 SELE:
a =a,=1
a3:al+a2
an :an72+anfl’ n = 2

39 39 1 Fibonacci 3THH Hed 2|
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AT FESH o T 2,3,5,7... W poll 19T G 1 FIE g Tl &1 U afvfd
T 1 hael WiiEes e fhar S Feral 8

T ATHH H U8 STUaT Tl i S =feq fop sHeh forg fomiw g3 B fRg TR
off U9 egshd o fmio o forg & 7 g Agifass dismn stemn fag &1 smen d i
S HEA T, S G a, aydy,.. ... T HEANG T 3 TH

S qeAl o 3MUR W, Ueh 3T hH 1 8H Tsh o o &9 H of Hehd & TGkt
Jd UTehd WSl 1 TH=a B 310al SUhT ITH=a 2l| Hi-Tft T7 %o o Hohd

a, % T a@m) F1 3w =

8.3 gruit (Series)

e T 3 a,a, ..., anaqa,am%,a“rm a ta,ta, ...+ anﬂﬁf\ﬂﬁ ?ﬂwﬁ
Tt Soft sheerd €1 Sof aRfia steren STRfaa e, 9 SreH saer: IRfHa srer
srafifid 21 ot w1 |y Of o wefifa e 8, f59 fgmn gorq wed 21 59eh foe e

He Heha Y (Fammn) &1 SyAm #d ®, g ored g € Sen 3@ gen, goft

n
a,+a+a+.. +a FERE ®, Y a, 2
k=1 .

femuit  Soft w61 Sy, 9nT o forg e, sfew frefua am o forg e smar 21
STEM: 1 +3+5+7 IR I&I oreft T qRffa 9oft 21 < g9 ‘ 9ot 61 4’ gerer w5
I I §, o SHeRT arcqd 36 e 9 ® W Y&l o Sigd ¥ qfifor gt g1 er:
SOl &1 =T 16 )

I T FB IR0 W fFTER FW T
SETET0T 1 Y TS GRS o SR W A Y@is SAhH o Y diF Ug Faisy,
n—3
(i a,=2n+5 @) a,= 1

g1 (i) FWla=2n+5
n=1,2,3,@ﬁﬂ,%ﬂﬁ%:
a=2(1)+5=7,a,=9,a,=11
Ty, ifed W8 7,9 qem 11 7
n-3

(i) F_l a = —4
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I
|
I
Q
]
I
|
I
{
2
I
(e

1-3
3H ThX 4, :T

g vemam e _ L 1 amo?

24
SEEIT 2 a,=(n—1)(2—n) (3 +n) SN IRIYG STqHA H1 2041 9% 1 B2
& 8H 0 =20 W@ W, I B
a,,= (20— 1) (2 - 20) (3 +20)
=19 x (— 18) x (23)
= — 7866.

SETETOT 3 WA R ogwH o Fefafed w9 F wfewfia @
a =1,
a =a _ +2forn >2.

T STIHA o U" IS F@ HITST qen Ta gof fafe)

T EH UM B
a =la=a +2=1+2=3,a,=a,+2=3+2=5,
a,=a,+2=5+2="T7a,=a,+2=T7+2=09.
3d: STIHH o YW Ui U5 1,3,5,7 4219
T GO 1 +3+5+7+9+.. 2

| wyTarett 8.1 |
U 1 ¥ 6T & TRl | gF o qem die ug fafed, et pat o fem e @
n
1. a=n(n+2) 2. an=m 3. a=2"
2n-3 n’+5
4. a = " 5. a =1y 5 6. a=n

frefafad 999 79 10 9% o 3THAl B Uods &1 difsd I8 1 Sifee, feat paf
ﬁ"’JTTITIT%:
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2

n
7. a=4n-3;a.,a, 8. a = ?,a7
9. a,=(1y"'n% a 10. a :n(n—2)'a
. " > d, . n }’l+3 sUso .

e 119 13 T T 3ThY o urd 15 fafa qen @ma Soft 3 ife
11. a,=3,a,=3a,_ +2|Hn>1% foag

_ _an—l 4
12. al——l,an——n , N6l n o> 2

13. a,=a,=2,a = a -1, Sl on>2
14. Fibonacci 3" frafafed w9 aftafiam % :

l=a =a,dMa =a +a ,n.>2 @
n n—1 n-2

an+
— A ST, Saha=1,2,3,4,5

a

n

8.4 T\I;U'ﬁ?l'{‘ By [Geometric Progression (G. P.)]
3Ty, FefafEd sl W foem &Y :

() 248,16,
O e L e 8
W 52751243

(iii) .01,0001,.000001,...
T U YA THH o TS fhT YRR wed 22
Sua TE 3HE H B4 U € % yed 1 &l Sig, Uit wg ww fowiw wu A
T5d 2l

() ¥&9 U g

0.Y 5. U, 4

01—2,a1 2,a2 2,a3 23ﬁ'{sgw
(i) o739 E

1o 1ag -1a4 -1
" 9'aq, 3'a, 3 a, 3
T YR (i) ¥ U8 Y SRR B © waey? Friteon € e 9 8 S @ T g fefd
o, 4 1% ol BIE, e Sl U5 319 fusel 08 ¥ 31=R 31U o ¥adl 21 (i) ¥ g% =R

a, |
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UM 2 €, (i) ¥ T —%%(iii)ﬁﬁwwo.m%l@aﬂ?ﬁﬁmw
1 IR At A T § GP. FEd
SFHa,a,a,...,a,.. F R 40T F @R, AL TR T ST & qq

m=r(3=|%r{), k>14 fau
a,

a1=a,f?”l'@ﬁtl'{€'q’\'[uﬁ?l'( goft urd & sa, ar, ar*, ar’, +...., 5@l a 1 UAT U Hed
& q R TR S T WrE AU Fed 2 (i), (i) T (jii) § < T iR afeat

1 TS A 2, ) qe0.01 %)

St o TR %ﬂﬁé?ﬂ?ﬂgﬁ,aﬁﬁq?waﬂﬁaﬂnﬁ@ﬁﬁaﬁwwmw
St ok U T AT TS aga W w1 wHe 81 @ 3% fo T o g heAl e
B1 & G FI BW oSl rfeeR | fasfud
B9 31 A oF a1y FrefafEaa dehd 1 I9ET STl

a=TYY" U8, r= W@ UM, /= 3w T,

n= TRl H WA, S =YH n & H ATHA

8.4.1 ﬂ'ﬂﬁ?l'\" 21Tt T =TI U (General term of a G.P,) 38T Tah TUIR At G.P.
TGt qom I3[ U5 ‘o’ de Wd 31U ¢ %, W foeR #1 59k %o v&i i fafau)
T TR, YW TR ¢ 1 TE STII T O B T A B €, A a, = ar, TH THR
T U @, W N B W AG B G A, = ar =, AN TH TR A G
3R ug 9 foed €
qgqHq q?{=a1=a=ar1",1%?ﬂ'q qﬁ':az:ar:ar“,?fvﬂ'q W=a,=ar=ar"
=qed q'f{=a4=ar3=ar*‘*‘,ﬁ?|_°ﬁ W=a,=ar=ar"
T 3T FE Yo T@d €2 1697 TR A B2

a16: a},.16fl — arlS
eIy 78 Jfaeq o & fF iR goft 1 p S wWa, =ar
31941°?L1'[Uﬁ?|'{ goft 39 w9 o foe s1 gt 7 ca,ar,ar’, ar’, ... ar'’'; a, ar, ar’...,
ar... FwEL: S 2ol qifed 8 W S& 9o eTafifid e
gt atartar+ .. +a AAa+ar+ar? + .+ @+ HE: GREE A
rafifi o Soft HEan #)
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8.4.2. ﬂ'ﬂﬁ?l?' ST &F n UE} & TTFEA (Sum to n terms of a G.P.)
AT TR TOIRR SOft BT 9UW S o 9 WiE S 42| W ORS00 o 1 Ue) ok
e S, 9 faed g1 @@

S =a+ar+ ar +. . +ar’ .. (D)

fafaiafk r=1, @ 9 90 €
Sn=a+a+a+...+a(ntlﬁ ) = na

frofa2af,r 2 LA ()& @ 00 & WEH T4 &
S =ar+ar+ar+ .. +ar .. (2)
(2)H (1) F ¥ TR W EH A B
(I-nS =a—ar=a(-r)
W E a(l-r") a(r" -1)
Sn="1_," 2|Tsn=f1
r r

SETETUT 4 TUIRR Ul 5,25,125... 1 1097 A1 pdl U5 A1 Hifea?

T T@l a=5TqMr=5
afefi a,, =5(5)11 = 5(5)? = 51
qan a =ar =505)y"=5"

SETET0T 5 TR HOft 2,8,32, ... ST hIA-| 9 131072 &?

&l 7 TR 131072 OIRR G071 pdl 9% 2
el a =27 r = 4 THAT
131072=a = 2(4y"' A 65536 = 4"

g er e 48 =4
FHAT n—1=8,3/: , n=9, 3 131072 UK 0t =T 9 U 2|
SETETUT 6 TS UK Soft o FE ug 24 9o 64 U 192 ], A 109 9% A ifew)
| @ =art 24 .. (D)
LRI a® =ar =192 .. (2)

() (1) 9 | R, 84 U4 & =2

(DH r=2TH R, A I E a=6
ST a,,=6(2)° =3072.
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IEECOT 7 TOUIRR Aot 1+§+%+...awmnqﬁaﬂahamqm5qﬁmw
M shifsa)

. 2
A &l a=1,qAqr = E.Sﬂfﬂ"{

2Y 211 211
IEHEGE S, =3|:1_(§) } =3x=— ==

33 ,
SEETT 8 YU FOit 3,5,2... % oo U TavTw © dIfh ST ARTRS —3501629
1 ST?
. A 1 3069
gl A T p oTavEs T 6t Hem € &?41%a=3,r:5?rwsn=m
i g _a(l—r")
! 1-r
3(1—i
3069 2'1)—6[1—LJ
EIRM siz 1 "
2
- 3069 . 1
3072 2"
A, 3069
i 2" 3072
- 1_3 _1
2" 3072 1024
Rl 20=1024 =291 n=10
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IETEITT 9 @Wéﬂﬁ%qwaﬁ?ﬁaﬂﬁw%%ammwl
2, @ T S e e A F 2

WWW%%WWW%Wﬁmﬁgﬁ

£+a+ar—£ 1
. B - (1)

W[ﬂWWLI - @)

()W T A § ¢} =—19q g = —1 (hadl Tk g R =R w6 @)
(DHa=-1TE" TWed ud B
1

13
———1-r=— 122+ 25r+12=0.
r 12

%rﬁ%ﬁﬂﬁw%,ﬁﬁmw«%wqﬁ%:m—%m 4

3
;TR S % A T 3

4 3 -3

3 4 4
_a_la_a = —,—1,—,}"2— a;
g b ey i gl grs

SEET0T 10 3FAT, 77,777, 7777,... % n9&1 1 AW 1@ FHifsQ
¢l T &Y W I IR gt F@ €1 qunfa 59 frefeatead w9 o feraent qoiR gof
T ey frefyd feman <1 wehar e

S, = 7+77+777+7777+ ...ton W& T

[9+99+999+9999+ ...to nT= TF ]

[(10 - 1)+(10* —=1)+(10° 1)+ (10" —1) +..n W& @]

[(10+10° +10° +..n & @) —(1+1+1+..n W& )]

7[1000"-n | _7[1000"-1)
9| 10-1 9 9 '

Ol vola vl
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SEEI0T 11 TH Al HI WA HIGT o oSl bl G fohadl BN, Safeh IHeh
2 Hrar-Tdr, 4 -2, § W R, W AR} qen e 7l

T & a=2,r=29d"n= 10,

a(r" —1)

r—1

TS 1 o STEN HH W S, =

TUME S, =202 —1)=2046
3Td: SAfeRT o YaSil k1 W& 2046 B

8.4.3 ﬂ'ﬂﬁ?l'\" ATeT [Geometric Mean G.M.)] T YA &Rl o 99T b NAIISES

A WA [ B FEAC 2 T § FH K WA 4 ¥1 W @ ¢ A deme
2,4, 8 TUIRR St o AN U €| F8 < H@AE oh U WL i RN o SAqeh [0l
1 SR UG HL B

g 3 LR FEAT ¢ Jo b3 TE B Al 3o o 3fewd T W@ W ehdl
& qIfth UTe ST T TR St S S

T AT @ qem b F = onWEANW G, G, G,,..,G, 30 THR T &
4,G,,G,G,,....G b TUIR Ui 21 39 TER b IOIR 407 1 (n +2) o 9% T
%qtl'lﬁ%

il b \ntl el
37d: Glzarza[éJ l,Gzzarzza(—j : G3=ar3=a(2jn+l

G,=ar" =a[2JHl
a

SAETOT 12 U 3 SEA 1 HIfST fEhT 1 9 256 % o W R W 31T Th
TR 907 &7 STl
g WA R G, GG, TF U WA 1 99 256 % #= | 2

1, G,,G,,G, ,256 iR gt 7 ¥
EEISI 256 =TS8 =+ 4 (Fod IRdfa® 9a o4 W) r =4 fau g9
T B G,=ar=4,G,=ar=16,G, = ar = 64
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T TER ;= 4, % 0 G@AT - 4,16 991 — 64 7
31d: 1990 256 % g o @A 4, 16, 64 21

8.5 THIAY WIS qAT UMK WL oF sirel Waiel (Relationship between A.M.
and G.M.)

o fof ATem G TE T YRS ardfaeh SISl o 91 bk S HHYT: THIGT HIEA
(A.M.) @ TUIRR =14 (AM.) B

at+tb
A== T G =+ab
ELSICEAES
2
_ Ja b
A_G:“T”’_\/a_ _a+b=2Vab :¥20 ()

() T A>GHee T 2l

SEEIOT 13 AR I HATCHS WS ¢ T b oh s THIGR HIeA G UM Hed il
10 92 8 €, o WEAd A it

a+b _

qen G.M.=+/ab =8 (2
(1)qe1 (2) ¥ &9 I ©
a+b=20 . (3
ab =64 “)

3), (@) ¥ q A b H1 HH GG (@ — b’ = (a + b)’— 4ab W T@ W TH I B
(@a— by =400-256=144731 qa—b= +12

(3) 91 (5) 1 B W W, BH U ©
a=4,b=16Ta=16,b=4

3d: HEAT @ A1 b HA: 4, 1631 16, 4 B

5 o o
ag,maﬂ2mﬂHQTﬂﬂq?3mT$|am

1. mw%
i A

NI

128 U 1d Hife, fert 8o o5 192 qe |rd 1A 2 21

3
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3.

4.

5.

6.

Tfora

fordt TR goft 1 5o, 8aT @l 1167 UT HEW: p, g qA s B A @Ry
& g2 = ps.

foReft UM Soft 1 <Hen IR 3Tk TEX UK T S ¢ A1 W S -3 7 o 741 0%
d ifSw)

ITHT 1 B T UL

(a) 2,242 ,4,..;128 &7

(b) 3,333, ...:7297?

rrr .;%7
© 329" 277 19683 °*

xaammaamw@ﬁ—%x,‘zlmwﬁ?

Y9 7 9 10 I TAF TR SUit 1 Gt e uei qek | sifer)

7.
8.

9.
10.

11.

12.

13.
14.

15.
16.

17.

18.

0.15,0.015, 0.0015, ... 20 Ui d

V7, \/ﬁ,3\/7,...ntlﬁﬁil§

l,—a,d -, ..n9& d& @ a = -1)
X, x5, X, . nTR dk (AR x = + 1)

M A I i(2+3k)
k=1

Teh ORI S o i ST T AR i—(g) & Q1 31 OAEA | 21 e ST

T UG} i T HifrTl

O G073, 32, 3, ... o fehae US SYevdeh ® dlfeh Skl ANTHS 120 @1 WY
fordt TR Soft & germ A IRl T AR 167 A1 3T i YRl 1 AN 128
2 A iR Soft 1 Yo g, We U 9l 1 Ual 1 AR Fid IS

TS O AU BT YW U o =729 A 7SN W 64T A S, T K2

Teh TUIRR SO i T Shifee, TSHeh qem < Ul o1 AR — 4 ® 9 59 U
AT U T 4T RN

Ife ferdl ToieR 9oft 1 4 &1, 1097 9o 1691 98 FHHI: x, yqM1 2 7, A foag
W%x,yzﬂ”ﬁﬂ?%ﬁ'ﬂﬁ%l

3TIhH 8, 88, 888, 8888... % n TRl T AN A HITS(T
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.
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1 . :
aa,amz,4,8,16,326941128,32,8,2,Eaawqﬁaaww@aﬁww

ANTH 1A RIS

fS@re & SHFH a, ar, ar’, ... ar™! AU A, AR, AR2,...AR"' & T TS
A% ¥ A1 STHH UK S B ¥ den 9rd S 1 ifer)

T8 91 U8 6 ST S ok Soit § @, fwen dew ug em ug 9 9 sifi
81 de1 T U% =g U8 ¥ 18 A @l
W&’W{Fﬁﬂ'{Qﬂﬁaﬂpﬁ,qﬁHWi’a\fqﬁW:a,bﬁ%c%ﬁ,ﬁﬁfﬁ@ﬁﬁl"{
& arr brreta =1

Ife fRdt U R HT YoH qN 4 A UK FEW: ¢ q HE, TH P, n S
%A 2, a1 fag Fifse f P2 = (ab)”

fe@msT o T T[UIR 9ot oF Yo n U1 o ANTEHA qfl (n+ 1) & 98 9 (2n)d T

W%qﬁéwﬁwaﬂaam%n%l

AqfE a, b, ¢ T 4 TOIRR SOt & & @ R@RY & (a2 + 0>+ &) (B + A+ P) =
(ab + bc + cd)? .

THt <1 TeArd i HITSTg STl 3 7o 819 o™ T W WS STIFH TH U
it 5 S|

n+l n+l

n T AF A B dqifs T ,a AU b &= TUIRR AL 2

< WS 1 AThE Ieh UL WA T 6T € feEEy o gend
(3+242):(3-2+/2) % U ¥ T

IR AT G I ¥AIcHS TS o a9 SHAel: FHa /1L a1 TR A71ed 8,
fag wifve fF dom A+ JA+G)(A-G) ®l

ot heer o S *1 Gem g H uvE S e S @1 9k yRy o 3aw
30 st sufterd &, @ SR w Wem W, Whd qen pd s 9R
1 BhM?

500 T9F SRR 10% aftier =shgfg =met W 10 91 1% 941 1 SQ, 1 Shifea?
Ife fopelt Tgoma WHiertoT o Heil o WHiR HIeA Te VIR Hied hel: § 1 5,
ar fgam g A wifsu)
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SEEIT 14 AR q, b, ¢, d 990 p fafe=1 arafas gt 59 yR € fw

(@ + B>+ A)p? —2(ab + be + cdyp + (b + 2 + d?) < 0 Tl WM T 4, b, ¢ AL d TONR
goft 7 21
T femn @

. . (@+b*+cHp*—2(ab+bc+cdp+ BH*+cr+d)<0 .. (D)
T T ge
o = %(a — 2abp+b*) + (b*p* — 2bept+c?) + (¢*p? — 2cdp + dP),

(ap = by’ + (bp—¢)’ +(cp —d)* 20 - (2)

HiTeh aTEdfersh WEat o o o1 FN SRORR €, SEferT (1) e (2) 9, T

(ap—b) +(bp—c) +(cp—d) =0

YA ap — b =0, bp—c=0,cp—d=03¥|@€ﬁﬁw%
b ¢ d
a b’

3d: a,b,cﬁ%dﬂ”ﬁﬂ?ﬁ”ﬁﬁ%l

gy 8 T fafaer gvnacit
1. "W x,y eNw I f(x+y) = (x). £ (v) Bl TIL Q1 €37 fTh TH Fer @

5 f(1)=3TF > F()=120 1 T T F

2. TUIRR Al o F UK BT AN 315 7, SHHT YUH U 91 Wid I HHAL: 57U
2% Sifqw 9% qen 9Ri w1 Wew 9w

3. Forelt U ST T e WE 131 AR ue wred T # A 90 @ a iR Sv
1 | I A RIS

4. fordt iR 9ot & @ 9 w1 A S6B AR T FH A TF EESA A F 1,7,
21 % df B Tk GHi Ui W el §1 WEAd Ja whifey

5. et Ui 9ot o IaT k1 GEm TW ¥ Ak 3T Tt usf 1 AnThd, T T
W @ TS o AR HT 5T R, @ G STUE A it

6 o AHDX _brex cRdx o) @ fraw B o b o 9 d TR A0
a-bx b—cx c—dx
T 2
7. Tt oiR goft § S, URT T AR, P 3AHT TUFTS qef R 3k S[GRAT 1 AN
g @ fag Fifge f& PR =S".
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10.

11.

12.

13.

14.

15.

16.

17.

18.

ST dul Soft 157

A€ a, b, ¢, dTOMR Foit | €, @ fag wifse fw (a” +b”),(b”+c”),(c”+d”)
R

I 2 —3x+p=07h %aﬁmb%\: X2 —12x +¢ =0, T ¢ A d &, vl
a, b, ¢, d OR 0T oF ®Y i 7| fog HINT TR (g +p): (g—p) =17:15

T YIS &S ¢ A1 b oF & FHIGR AL e U JEA 1 379 m.n.

%\'IWTSET%Fa:b=(m+\/m2—nz):(m—\/mz—nz)

frefafea afel & » 9= &1 I 9@ St

()5 +55+555+ ...

(ii) .6 +. 66 +. 666+...

gult 1 204 I A HIT

2x4+4x6+6x8+ ... +nTR TH

TS foraM Th E JaT i 712000 TN B1 98 T6000 TS A hLdl
2 SR 9 TR 1 T 500 Y arftier fored o rfaftea 39 o1 W g e |
e T 7 12% Atk st oft 31?1 fREE w9 # o R Hiud
A ge?

IS et 22000 T H Teh TheX T €1 I8 4000 T3 b < € qe 9
TRT =1 1000 T arftier forea o6 sifafed 39 oA W SRt spam 9 fovan mn
B 10% dfties <ot oft a1 B1 S® et o fau e fohaelt Tfer gt 922
T Al 70 TR T3 i o for@ar 81 98 e il STH! Tohel Hich IR
il 1 WS w1 TS <1 |, 91 39 F€ B i Hedl € T T 0
I hi aTel ARt 36 @l i SR W I8 el Hich (o @l 7 2 al
839 WAl oF THE WS WM q fohddl Sl @d oFM ik Teoh U5 &1 Ch @4
50 T 21

Teh EH 3 Tk Sk H 10000 T 5% aMfteh WERO =0e © <A@ TR w@ 9
Y ok B S w9 9, 159 o § 39 @ ¥ fehal WA @l T, qe1 20
ol o1% A fohaet WA B TE, F1a Hife)

ek Tmfan Sifta shear @ T SueRt Wi ot ged 15625 599 €, & 9 20%
F WY ITHT STTHIA B €1 599 AR AL HT STHIAT HoF A BT
frdt %@ & Fo KA ¥ U FE & faw 150 FH=r @ W gE KT 4
U= 3 wM B f&an, G K7 4 IR =i 3 wm s G qe 5@ ¥R
311 31d e gul e | 8 A erferer @ €, @ A 6t e T wifs, o
wrd quf feram T
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HRTIT

¢ 3TTHA ¥ TN ded €, ‘TRt Fm o eER U uRwifvd (fAfvea) wa
TEsT &t e | I B9 Th ST i Toh Hod o ©9 H R Y Fehd
g, o wid 9repd Hemet w1 sed B SAudl STkl Suddsad
{1,2,3, ..., k} % YRR o1 €1l 9 73, T 7ei ot e difhd 2t §, “aifia
" e 1 A hiE STPhH TR el © df SH STURfHa SThRY wEd &

¢ TN a, a,a,.. TF FTFAE A a, +a,+a, .5 T H =R HA
TR A S el € f Soft o uat skt W Wiad B € S§ aikfad goft
Fed €l

o ol e/9sha i TUiR it 1 GP. #ed B, afE 1 ug, 1o fusd o8 °
IR SFUM | Sl 81 TH 3TeR 0T ! §Id 3T hed 2| HHRo: 89
TR ST S e TR ] o AT W S Y AR §) i So
1 AUF TR AT 43 TR a = ' T

W%ﬂﬂ%gaﬂnqﬁaﬂﬁnsn=wmwaﬁrﬂ

r—1 1-r

g )
¢ HE I UAHE T ¢ T b T UK WA \[zp 7 S STHFH 4, G b

ToIRR Soft # €

fergriie gy

79 o1 & A fied € fF 4000 9 gd SEielifEn & ferfaat i gEia qen
TUTR 3ThHI T 91 1 Boethius (510 A.D.) o 3TIHR HHIGR Gl UK STIehHl
1 SR IR AT (Teh) @i i oftl Wt Tiorasl | 9 rEive (476
AD) 7 Ugdl IR Uehd H&MSTl o o Aol BAl %1 AN AT U T
‘STEEEY S @ 499 AD. ¥ faelh W off, # famm =it p ot ug ¥ ey,
I STIhH oF n T&1 oh IR 1 G off {11 37 9 AR iTas SerTa (598
A.D.), FRTER (850 A.D.) @ &R (11141185 A.D.) = &S o oM Td =l
& AN R fa=R foman ek TR faitre g&Rr &1 sgwa e 1fva o mgwegel
7o € S Fibonacei sequence Sheelidl €, 1 STehR gecil o He™ Tiurd
Leonardo Fibonacci (1170-1250 A.D.) < fwam et wasst § gfvrei 1
iR ol faf¥Te &9 § 37l 1671 3. ¥ James Gregory = 3TaRfHd 3TIhH oh HaH
H rulifid Soft o1k 1 3T foham shsmfordta qen wq==a fagidl & wqfaa
o™ o ST € ST a1 ATl ¥ Fafed SRl 3T=8 @1 ¥ UKd &l §ehl|
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‘ T i'@Tl'\{' (Straight Lines) '

% Geometry, as a logical system, is a means and even the most powerful
means to make children feel the strength of the human spirit that is
of their own spirit. — H. FREUDENTHAL *

9.1 Q{I"hih'r(lntroduction)

T AN qeadt weme H fgfarfta trdvnes wenfafa @
Rkfed & g% T gEra: I8 sienTure iR wenthafa &
AT 2| SiSwIo o WA @ St ® wHes 1ere
HaYeq YA HTEEl JRie Ud WU Rene Descartes
9 1637 ¥ Y1 3T J&e La Gemoetry ¥ foha ol
9 T § S o {99 § 9eh oh FHIh0 &l faar
den Gefd Svcifus fafesl 1 9Rw gem safafa o
e =1 URTH oS o7 Sveiues STtHiT (Analytical
Geometry) & &9 H Sccifd gl 21 gaad! sherefl o go
fderisn senfafa =1 stemrem gRY fohan 2, ford & frdenian
et fdenas q@t, aa ¥ fagstl ot steifaa e, 11 fage

René Descartes

(1596 -1650)

o e w1 gl faase o Tefs o R sremEa fRar 1 3 qeft ehounrd Fderen
S o SMHR (basics) B1 ST €A, Yool shenati # e7eze i T fdernsr sanuta

T TR Y| TR o fAw, XY-aa § (6, —4) 3N (3,

(3,0)

0) figati oF Haw o <revH 1 Mepfd 9.1 H weRkid 0]
fopan T B |
= e R 65 (6, — 4) 87 x-318 o6 ST

y-311 ¥ 6 SHE T W 3 H0 -39 F o x-3d |

T4 ThE U W T T IER 65 (30) 7 -7 &

s o1 W 3 TEE 30 W SR - W YAy

AU
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160 T
T frefafed weagl ot @1 ot s fwan 2
I P(x, ) 3R Q(x,y,) fageli & &= =t g
PQ=(x,—x ) + (-0 ) #
3areTond, (6, — 4) ¥R (3, 0) faigeti o = 1 gh
JB=6) + (0+4)> =/ 9+16 =5 THEE &I
1 (x, ) 3 (x,.y,) gl 1 firem et Yardts B me o sfa oo 6 o

fag % frd (mxz"'n)(l my2+ny1J 5,

m+n m+n

sqreeoned, 3@ fag o faduns W OA(L, - 3) @R B (-3, 9) %I fHom art

O ATET. J oy o G g x=”+)3+3'1=o .

1.9+3.(-3) _ o
1+3 =0%

I11. W'@?ﬁq&m=n,?|)l(x1,y1)3ﬁ'{(x2,y2)1%|’§3ﬁaﬁWW@T@E%
. . Xitxa itVs | »
qwﬁg%ﬁéﬁw(—z = J%l
IV. (xl’yl), (xz,y2)3ﬁ1(x3,y3)¥'ﬂ'ﬁﬁaﬁ%lﬁ\_ﬂaﬂ AR

y:

1
5| XI(yz_y3)+XZ(y3_y1)+X3(y1_y2)| Ell 3_""7'_5: %|
3erevone, ww g forges sitd (4, 4), (3, - 2) 3R (-3, 16) %,

IHHT &THA :%|4(—2—16)+3(16—4)+(—3)(4+2)|=@=27aﬁ L 2
fewuit s B ABC &1 &9%al 4 7, @ €19 fag A, B3R C T W@ R &
g 3494%«1& W@ (collinear) 2l

34 1A |, g0 fdenes Sfhfd o o1 il Werdy S STehfa-wia @t
o TUTHEl o STEAAA B Had hid @I SHH] TXardl o Bid U o 3@, ST & Th

AT H Tehoudl & 3R TR e Sfiaq o eg9a o ogd U= T STantt g 9
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witAfer €1 Tl T 3299 W@ F1 A freun @ fowes fag @@ (slope) &1

HeheTdl STedd e
9.2 Y@ W TA (Slope of a line)

frdenier qo ® T W@ 1398, o T T K0 A 7, SR G B &1 R0 0

(A <SR St 3@ [, x-3181 i YA f9m o
anﬂﬁﬁ%,i@ [, =1 gIad (Inclination of the
line /) el &1 Tl 0° < 0 < 180° (SATHfd
9.2)1

B0 @ € foh x-31e7 W Hurdht Y@
b1 0° Bl B1 Teh Sed 3@l (y—3787 o GHiaR
T 3187 T HAId) T b 90° 1

Y

uftarer 1 afz o fREh W@ [ gwE B, A
tan O 1 Y@ /1 BT Hed ol

e @ fSTEsht gehta 90° ®, SUh! @ret aRei
TE B| Tk @l H1 Gl Bl m U e I B T
TR m = tan 0, 0 = 90° J8 @I S Hehell B T

v

|
3TeRfA 9.2

x 3181 AT A YA & IR y & w1 2red gRefra T 2

9.2.1 3@T &t @, STd 39 ¥ Eﬁ 7%@' 7%'@ T é’? (Slope of a line when coordinates
of any two points on the line are given) &1 ST g, fF ok ™ W w I fag @
g, @ 9 oiaan aRwfud et 31 o1: &6 @ # e & 39 W R foget &

frdert & % § W@ F €

Oq oifee f& s e (non-
vertical) Y@l [, TS g 08, W T
fa3 P(x, y,) Y Q(x,, y,) T1 TI=q
X, # X,, A W x-398 W @9 g,
fraent eret aftfya 7t 21 W@ [ w1 g
0, =IARI0T A1 3Tfush HI01 8 Tehal &1 W
T fearfaal w foeR w3 €l

X~ W QR TA RQ W PM @

Y
A

l
Q(xZ, y2)

P (xl’ yl) e M

/]
difaw (smeRfa 9.3 (i) R (i) ® =@ KO

™ 2
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162 Tford

91 S O AR € 3T 10.3 (i), § LMPQ= 0
Sﬂ'r?ﬂli'@ [ @A =m=tan 0

: : _@ZJ’z_J’l
g 1St AMPQ ¥, tane_MP 22 71

Xy =X

T (1) A9 (2) 9, T UH £ fF om= 22 2L

Xy X
Z9M 11 9 O 3Afoeh vl & :
3TepTa 9.3 (if) §, ZMPQ = 180° — . }f\
HfeT, 0 = 180° — ZMPQ. LN
A, W [ HT BA =m=tan O \Q(xz,yz)
~ tan ( 180° — ZMPQ)

= —tan ZMPQ )

MO__»m=n »mw

— (]
- MP X=X, X—X M—l 180 — 6

Tod: M gene H fag (xl,yl)?:ﬁT
(x,, ,) ® S @Al @ i g ||

(D
)

P(x,y)
0

O]l R

\\)X

m=2"0 3T 9. 3 (i)

X TX

9.2.2 Fﬁ TETei &F THTAT iV UTET da Eﬁ# T laasr (Conditions for parallelism
and perpendicularity of lines) R itee fh A @t [ R lzﬁ TIel, S T

e aa § § wAw: m, 9 m, 1 WE A fE .y
o FEE FA: o FARB T A /o wmew 4

T@Tie (Tpfa 9.4) T 39k Fhd THM BHII

ERIGY oc=B,3ﬁ'{tanoc=tanB \
3'91\?1"1 m1=m2,3:r94f13——|6}7aaw%|
foreta: afe < st / 3R 1, % @1 e ¥

?ﬁﬁﬂ m =m,

qd tan o = tan f3 o
TIYAT (tangent) e oF TUTHH 9 (O°3ﬁ'{ 180°%F
&), o =B

37d: Y@ guid 2
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o T e Y@ ] SR, W B € A s Y
A A Ik T THA T N
afs Y@t 7 3fR 1, weR wa E (arpfa 9.5), 7@ L y
B = o+ 90°.

il tan B = tan (a + 90°) e B .
1 >X
=-—-cota = _tana' Lo N
3MFTa9. 5
1
ST m,= " kL m, m, =-1

foretia: afg m, m, = — 1,34 tana tan p=—1.
dd, tan o =—cot B =tan (B + 90°) AT tan (B — 90°)
TEfAT, o 3T B 1 R 90° B
a7, Y@t/ iR [, WER w4 2
3T: T HHAW TN [ 3R [, WER 9 B ¢ AR SR et A 3T et R
i e
31311& m,= —milzﬂ m om,=~—1
3meT, ffafed 38@ W TR =1
SETETOT 1 39 @Sl % e A hiteT S
(a) (3,—2) 3R (-1, 4) foiga?i ¥ g = 2,
(b) (3,-2) 3R (7,-2) fageti A gt st 2,
(c) (3,-2)3M (3, 4)fgai ¥ g St &,
(d) ¥ x—378 ¥ 60° T BT T 2
T (a) (3,-2) 3R (-1, 4) fagei 9 9= arelt W@ w1 @«
4-(=2) 6 3
"= —1(—3):—_4:_5%
(b) (3,—2) 3R (7,-2) figeti @ <M @t @1 *1 @
2= 0

——=0
7-3 4 €

Reprint 2026-27



164 Tford

(c) (3,—2) 3R (3,4)fegeti @ WM el @ 1 @
=L =2 S ot w1
(d) Iel W@ #1 g o = 60° | AT, [T H A
m = tan 60° = /3 2l
9.2.3 @ IGT3T F oter kT FI0T (Angle between two lines) ST H Teh dcl T feoq
T G S T e

Y L,

a9 3Ed ® & a1 3 Y ufasss e @ A L,
I FHIR et &1 =TT g <1 st o ot ok 9
IV W, 37 @ F T& B faER H4

WA A & e T Ll ¢

o BT hHSl: m, #R mZ%\'I RIS Llaﬁ'{Lzéﬁ

e FH: O, R0, E
m, = tan o, 3R m, = tan a, oy N
>X

™ T o Rt wem 0 \/
Taess wd € 99 9 < SiuifagE wiv o
W aAd € S uE Rt S we HTHTT9. 6
FIUI T A 180° 71 HH oAfere o Twnedi
L3R L, % &= He HI70 3R ¢F (3Mpid 9.6)1 7@

8=0a,-a, 3a,a, #90°

_tanaq, —tana, _ m,—m
I+tana, tana, 1+mm,

THfAIY, tan © = tan (a,—a) (iR 1 +mm,#0)

AR @=180°—B

m, —m

TH YR tan @=tan (180° -0 )=—tan O = ,‘O@ﬁﬁl-i-mlmziO
e, Q1 fefqal s gl &

my = m

feafa 1 afe 77— o 2, d9 tan B ¥FICHR €I ST tan @R €I fraen
17782
a1 § O TR0 BT SR @ 31fersh i B

1+mm,
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my - ny

feafa 11 afs 7
m,m,
fraent e1ef & 0 ifers hior AW SR =g 0T =l

T TR, m, 3R m,, T A F@e L, SR L, % d= H1 =g FO1 (A fF 6)
T YN T,

FUMHS €, T tan O SRUNCHs BN 3R tan @ ¥FAS €M

my, = nmy

, Sl 1+mm, 20 . (1)

tan 0 =
1+mm,

affersh wivr (AFT T @) p=180"— 0 o T ¥ qred femanm T Tehall 21

T2 A A e & o # o o e A o A g

1 @Tel 1d hifsTal
T TH WG € TR om, SR m, T Sl < T@st ok dig =T 0 3H YR ¢ R

m, —m
tan0 = 2 T
‘1+nﬁm2 - (1)
o 1 B n
qﬂrm—EJ%—mﬁle—Z

A9 (1) | 39 9H &l TWH W

m—— m——
tan— = 2 JdP 1= 2
1
1+—m 1+—m
2
1 1
m-—— m-——
- v 2 =191 - 2 -
1+— m 1+— m
2 2
1
gﬁm,m:331m=—§
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& (0] J 8 \>X

MTeRfd 9.7
ITd: THY W@ w1 @ 37 —%%IW9.7ﬁﬁwaﬂWWWW%I

SEENT 3 (-2, 6) AR (4, 8) faigeti =i faetm =reft @, (8, 12) 3R (x, 24) figeti =1
et aefl @ W e 1 x 1 7 A6 it

8—6 2 1
T (=2, 6) 3R (4, 8) fagetl & M 9l @ #T @ m1=m=g=§

(8, 12) 3R (x, 24) foigail | S =1t Y@ &1 el m 22;46:;2 =x1—28

ﬁﬁﬁi’@ﬁ@%éﬂﬁ@,mlmz=—l,m@wm%
12

! =-191 x=4
37 x-8 e

1. wE aa | T =qde difan e ol (-4, 5), 0, 7), (5, - 5) 3R (-4, -2)
21 SEHT &5kl S A SIS

2. 2q ST o GHATE IS 1 SUR y-3787 o Y 36 bR € foh uR o1 Hex
fag gt foig w21 Brge o o s wifsw

3. P(x,y,) 3R Q(x, y)F &4 F1 U T BT 5@ : (i) PQ, y-316 F THIK
2, (ii) PQ, x-318 o FHiH 2

4. x-318 W TH fag T KT S (7, 6) 3R (3, 4) fogent @ oo @ w2
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5. @ ! @l A ST S et fig 3tk P (0, —4) @@ B (8, 0) faget 1 free At
W@ o Heq fag § S €l

6. TEANIRE FHF o ganT fa fe@esy & 55 (4, 4), (3, 5) R (=1, —1) Th THRITT
st = 3 )

7. 3H @I 1 GHIROT [T FISC ST p-3T&7 1 o7 0 9 Sererd Jm9r 72401 3076
IO T 2

8. U g o1 v fary fom femesy fr foig (—2,-1), (4,0), 3,3) 3R (-3,2) T
FHIR = o i 2

9. x-3187 3R (3,-1) 3R (4,-2) feigeni =1 Toem oreft 1@ o si= 1 i 1 i)

10. TH W@+ 2 SHA @1 T & H1 A1 2 3 <Al oh = o 101 1 oo

(tangent) % 2 @ Yest & e 9 HifSa|

1. Tk @ (x, ) 3R (b k)T S 213 @ e me @ fany
k—y,=m(h-x).

9.3 3@T o gHieIoT o fafas wu (Various Forms of the Equation of a Line)
T S ® Top Tl aat o Toord wen Y o feigeti &6t S ofa et €1 dan oii fagat
% o9 H1 Uk Ga gd Fefafed 9uen B gd T °§ gedsh gl e

T hd g Tohd ¢ fop fean o fag ferelt &t &8 Y W feora 22 3901 S| @
B Wehel € Toh e foigatl o Y@ W e o e gfdsie 1 el e ity fh XY-
TAH P (x, y) Th Wz g € L & Tiftertor g e g P o foIq o TH e
Tfdee ST T AT Aed © S ohelet $9 <90 § T el 8 9 fag P 3@n L W fre
B, T A Tl ¢ T a7 FeA Uh UH S gHiwr ©, frE x qen
y H € widfera e €l
319, &9 fafa gfqasl o Sidvid @1 1§ R foar &)
9.3.1 &fawt LC) Seater w (Horizontal and vertical lines) A TH &xfeast
W L x0T H g0 WR dl @ o Yk fag &l swife W dl o —a?
[3TThTa 9.8 (a)]! SHfAY, W&l Lol ®H&0 A @ y=— a @ y =—a | o &1
w91 @ w1 feofa @ fadt e @ fF @yt o oA = R T gER,
x-F W b W U Th FeAlR W w1 GHEO A A x=hA x= —b T

[eTTeRTd 9.8(b)]!
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N

pd
X'€

N

(@) JTTRT 9.8
SETETOT 4 el o WHM R (- 2,3) ¥ WM
et el oh FHIHIO A Hif)

N

T 3TepTa 9.9 W Ywnetl W ferfaar <wiE T €
x—ﬂ%%@ﬁ%@%mﬁgaﬁ’y—w
3 €, THfAY x-2787 o i SR (- 2,3)F A
Al @M T FHIHTOTy = 3 81 3 YRR, )-3T81 X'€

2,3

@& GHiAR R (—2,3) W WM Sl W W
TR x=— 2% (3R 9.9)1

9.3.2 feig-@reT @ (Point-slope form) Fq
wHifse f P, (x, y,) T TR @ L, et
T me, | feom ww fraa fag 21 om ofifse
foh LW wh @ fag P (x, ) €1(3MhTd 9.10)

aa,wﬁfm@,Lﬁmww%
m=2"20 spfd, y-yo=m(x-x,) (1)

X—X
w3 P (x,, y) L% W feigai
(x, ) o | (1) %! T HLal © AR qel

FIE 3= fag (1) i T T8 e 21 gty

v

> =<

P(x, y)

Po(x()a Y 0) <A m

i (1) & afaa d € g W Lo
TRl B
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T g, o &g (v, y,) ¥ IH Sl T o W@ W 6 (x ) AR SR
o afg 39k s T

Y=Yy, =m(x—x)

1 T H B
SEEIOT 5 (—2,3) ¥ M Al €-4 H1 @I 1 THIHO AG Hifera)
T AR’ m =4 IR fem &g (v, y) = (-2,3) 2
S fog-e@ €9 99 (1) § < W@ & Gy —3=—4 (x +2) A
4x+y+5=0,8 S v iR B
9.3.3 gt faig &7 (Two-point form) WA ST @ L3 fiu fage P (x,») R P,

(xz,yz)@ St @ SR LW oA f6gP (x, 1) ¥ (MRfd 9.11) 1
= faig P, P, iR PE@ ¥, T,

_ Y
PP &l @A =P P, @ A L
YoV _Ym
S S — P, (v, 1)
Ell P(x,»)
YTV R
== (x ©
Y=y xz_XI( X1) Q&
TR, (x, y) IR (x, 1) = >X
fagati & SH arelt 3@ & 0
L JTTeRTT 9.11
_ V7)Y
y=y=——(x-x) - (2)
X2 X1

aTetur 6 fagett (1,-1) 3R (3, 5) 9 B M dell @1 %1 g fafau)
T AR x, = 1,y,=—1,x,=3 3R y, =5, f&og &9 I (2) > WA & T
FHfieRTT, B9 T ®

r-()= 255

3-1
A - 3x- y- 4=0, 0 st wHIET B
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9.3.4 @TeT Ad:@E BT (Slope-intercept form) FH-HH TH T W@l w1 °9F IHH!
T q IHoh BN FRE Th 18 W FR M AW GR T T

frerfa 1 o wifse f& @@ m &t W L, Y
y—ﬂ%ﬂ%ﬁg'{}lc iﬁﬂmﬁlﬂ?ﬁ A L
? (3Mfd 9.12)1 T c W@ Ll y-3id:@e

Fead g1 TR w9 9 39 fog o e

Wl 7% Y@ -3t 9 fierd 7, (0, ¢) 1 59 w
YR Lokl & m® SIR 98 W feer o (0, £
¢) ¥ BT S 21 3ufery, fag-e 9 9, L X'</ ) >X

ol 3TTeR{e9.12

(0,¢)

y—c=m(x-0)
a0 y=mx-+tc
T YRR, TA m AUl y - HAATE ¢ It W R &6 (v, y) hae 3R Shaer qsft g
It y=mx-c ..(3)
2 AT fF ¢ 1AM JAcTs A TS B AR - W @S HHI: 6T ;A
O 9§ I B

frorfa 11 soam FIT &t m et Y@ -39 ¥ d 3id:@e a9t 81 qd W@l L &
THHE Ty =m(x- d) e (4)
feafg (1) o e afvfa 9 faenefl @ 39 Tt & g & Fhd 2

ST 7 w@ﬁ%ﬁwﬁfﬁa@wmmne:%,aﬁe%@mrw
2 @R (i) y-3fa:@e - %% (ii) x-37d:EE 4 7|
T (i) 7T W1 H TA =m=tan O = %aﬁiy-aﬁ:@‘@'c:— %WFFI'Q TA-3fq:Eg

&9 ITgH T (3) 9 @1 H GHRW y=%x—%2n 2y—x+3=0 %, St a7efie
Gt

. 1
(i) Fef, m=tan® :Eaﬁw=4
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feIT, B-31d: @€ ¥4 ST ¥ (4) ¥ @1 F FHERW

1
y=5(x—4) q 2y —x+4=0,
2, S a1vfee HefieRTor 2
9.3.5 3I7:@e-%q (Intercept - form)
YAl HITT o Teh @1 L, x-37d:@€ q 3R
y-3q:E b oAl &1 TasZaan L, x-31e1 9 fag L jf\
(a, 0) 3R y-z121 § fag (0, b) W frremet &

(0, b)
(&Aepid 9.13) | B
@ & 3 fag 9 g 9 :
—0=b_0(x—a) =-bx+ab b
y 0—a q ay=-bx+ab,
(a, 0)
X Y _ X >
st Z+3_1 ok @ Ny
JTTeRTT 9.13
TH ThR, x-3781 3T -8 W H: g 3 b
FHATES T el W T GHIE et © T+2= . (5)

a b
SETETUT 8 Ueh @l h1 GHIHLU A HIST S x- 3R -3 T HAA: 3 3R 2
Ia:@E Sl 2

T T8l a = -3 3 b =2. SUGE A @S ®I (5) W J@ w1 HHIHO

i+%=1 T 2x-3y+6=0

WW%WWy=mx+c,ﬁﬁW,W:mﬁ?c%l%‘[ﬁ
3T W1 10 T oh foTT BH @1 o FHIhIT hl 9% & o foe 1 gfaes =meul
Iudert Wl ST W B Y@ b1 iRl 9 i & forg 9 wiaey &3 T € 5
AJRBTH WY I & € dAx + By + C =0, % &Y I IS THHT @l i
s e |wetoT (General linear equation) 3T TEGT AT MUk FHIHTIT
(General equation) shgcrdl 2l
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9T 1 W § Tk, TN T GHIHOT A SIS S S T gidqet s wqe s §

1.

(5]

N O A W

3

10.

11.

12.

13.

14.

15.

16.

x- ¥R -8l o gt fefam)

S| % AR fag (— 4,3) ¥ WM =t |

f&g (0, 0) & WM =reft 3R @& m aedt|

fig (2, 24/3) & W el St x-31 F 750 % BT W FH T

7o fog o a1 3R x-37&1 i 3 THE 1 34 W Ufdesg w qM B@-2 are|
ot fog & SR y-3187 i 2 3HE i U W Gfaess A arel W -kl o f&om
% WY 30° HT HI0T a9 et

faigati (-1, 1) 3R (2, - 4) ¥ v gul

APQR & 3 P (2, 1), Q (-2, 3) 3R R (4, 5) &1 314 R & W dredl wifeent 1
Rl F1d HIfST)

(-3,5) ¥ BT M @t SR fag (2, 5) R (-3, 6) | W areft W W el i
1 HIRTUT F1d hIfST)

T @ (10) qen (23) fegeti #1 faem ol Y@ @ W d@d © a9 ST 1
noh STIAd | fafrd et §1 @1 w1 g 9 Hifsu)

Teh @ 1 GHIHTT 16 HitT S FEemien! @ T0H 3fa @ sred € 3k fag (2,
3) ¥ et 2

fifg (2,2) @ T STeft Y@ B R ST R e g s @ e s
1 A 9 B

i (0,2) & T AT 3R o -3 %%Wﬁﬁ@ﬁ%@waﬁwaﬁ

HITTY| 3Tk FHIA ST -3787 i ot foig 9 2 TohrE 9 1 T R wfaess Hdl
T W@ H1 gHi ot Jd Fife)

et g @ et Y@ W eren A we @ 9 fag (-2, 9) W e ®, W@ @
HHIRTOT 1A IS

A ® B H e L (S §) Sfewmm a9 C w1 Waw wed g1 Tk T o
g L=124.942 5d C=20 3R L=125.134 s C=1108!, @LHI C & T& &
EESICAIE I

et g Wer &1 Tl ufd TwE 980 faeX 3y, 14 % Ufd foet & W @ @R
1220 T2 T4 16 %. Ufd Toret & oe o o= Gehal €| Tofohal god qe wit o HeA

Reprint 2026-27



WA Wi 173

o oY 1 aw T gL e 6 HifeT fF ufd g 9 e 3w 17 % ufd
fIeX o W9 @ =9 Hehall €72
17. i o oftw W@r@e w1 we fag P (g, b) ®1 fR@wET fe @ @ g

X, ) _
4+ =2
ot 2

18. =&l o o9 @@ # fagR (b k), 1:2 & oo o fawed s 21 @ &
HHIRTOT 1A SIS

19. 3@ <h HHIRIT i Hehoddl &1 TAM & gL &g *ifvie e & 63 (30),
(-2, -2) 3R (8, 2) @ T

9.4 Wﬁ@ﬂ—ﬁi@ﬁ{ﬁ (Distance of a Point From a Line)
T fig F fEG Y@ § <@ Y
fifg ¥ T W =@ o5 F @ 31 L:Ax+By+c=0 |
HH wittsie ff L: Ax+By+C =0
WW%,W%@P@IJI)@
T d?1 fag P A W1 W & PL
Gifem (SMehid 9.14) A T x-3787
3R -3 I HEA: Q IR, W
ferdt & < 37 fogeti o fadens

OocC LC CC
QE RO R
s PQR &1 &5hal fefarad
THR W fohan <1 Teha €

2 9% (A
W(APQR)_—PMQRW PM = QR( PQR) (D)
gcmcC
Y € APQR &I &5l = ‘@HBHFEFAEHB_%HFO i
1| C C
=2 AT B

C
M, 2 APQR FI &% = ‘E‘ |Ax;+By,+(C|, 3R
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_o . cd [ c " |c T
QR‘JE”*XH*( B 0) |5 B
APQR & &hel AIRQR & HF (1) H WH W,
M:| AX1+By1+C|
d:|Axl+By1+C|

VAT +B
T TR, 65 (x, ) ¥ W@ Ax + By+ C =0 &1 @ifeash I (d) 30 TR & :

P

aq

VAT + B’
9.4.1 31 WHIaY I@Te’ & aiter @t §'ﬁ‘ (Distance between two parallel lines) TH
S 2 R TR T@iet i el W9 B €1 SHia, THi e 36 w9 H fowt 5
ehell &

y=mx+c, .. (D)
3?|I y=mx-+c, .. (2)

i’@T(l)x-?ﬂ&Ttl'{ﬁgAﬁ'%’ Oﬁﬁwwﬁé@a@ﬁmwﬁﬁ@mw%

< Wne o e w1 gd, g A 9 W (2) W Gd w1 e €1 gEiae, wet (1) SR
(2) & o= # g0

39 YRR, & HHA @ y=mx+cl3ﬁ1 y=mx+c2$3ﬁ?a[ Eil E;ﬁ

_| 676 |
g=__21
1+m2

afe @t ok w9 § § W E eefq Ax+By+C =0 3 Ax+By+C, =0,
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€4
Al=—,0)
m

3TMHfd 9.15
d:|Q‘C2
STYH T Jaes 1 E A oA B
foranefl 30 @ W W g 2
sarEur 9 f9g (3,-5) & W3x—4y 26=0d T A HifwWl
Tl & W@ 3x—4y-26=0 (1)

(1) & o @1 & =9 FHH Ax+ By + C=0, ¥ % T, 89 T4 &
A=3,B=—43RC=-26
feam gam fag (x, ) = (3, -5) 81 R fag =1 Y@ @ b

ol A By C] \33+ )( 26|

/A2+B2 [32 _E m%l
SETEIUT 10 w%@aﬁsx—4y+7=oaﬁ13x—4y+5:0aaaﬁaﬁ@amaﬁﬁm
T FE A=3,B=-4,C =73RC,=>5. 39, s g0
| 7-5] 2

d=——==
3 +(-4) 3
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1.

10.

11.

12.

13.
14.

15.

frefafad Gl i era-31d:@e &9 § ®Udd HITST R 396 & el
y—&ﬁ:@?ﬂﬁﬁm:
(i) x+7y=0 (i) 6x+3y—-5=0 (i) y =0

. Trefafad e &1 ofdae 9 § S9aRd SIS 3] 380 W 96 g e

T 37A:EE A hifeld:
(i) 3x+2y-12=0 (@) 4x-3y=6 (i) 3y+2=0.

. f8g (-1, 1) F W@12(x + 6) =5(y—2) ¥ T A@ wifST

x-318 W fogati 1 7@ Hfew ot §+%:1@§ﬂ?ﬁ4s-em§%|

. gHie YEE & g A R
() 15x+8y—34=083M 15x+8y+31=0 (i) l(x +y) +p=03R/ (x+ y)—r =0
Wl 3x-4y+2=0 % GH®R IR &g (-2, 3) F 9H a1 w1 qHw

F1a it

Wl x—Ty+5=0W od A x-Fd:E@E 3 deh W 1 TR F6@ HifS)
%@Tﬁﬁx+y:13ﬁ1x+\@y:1$aﬁaﬂaﬁmamaﬁml
faigati (h, 3) 3R (4, 1) ¥ &M el Wi, W 7x-9y —19 =0 HHHU T
=S wTd B1 kR A T iU

firg I o g (v,y) @ ST el 3iR YE1 Ax+ By +C=0%% e T 1
THHE A (x —x,) + B (y—p,) =02l

fag (2, 3) W WM el < W TWER 60° o 10 W Fiaess st 81 A Th
@ & e 2 ® @ Ed @ 1 HE {16 i)

fageti (3, 4) 3R (-1, 2) i e el W@Es & @ qagass @l 6
HHIRTOT 1A IS

&g (-1,3) 3@ 3x- 4y- 16 = 0 W T T™ AUR o FHRwE A HIfSQ|
et foig @ @1y = mx + ¢ W SN T WS W@ @ f6g (-1, 2) W e 2
m 3R ¢ o AH A B

s p A ¢ w9 ga fag & 3@ xcosO- ysind = kcos20 R
x sec O+ y cosec 8=k, W @a &I oarzdl & o fag wifow & p2 + 4¢% = k2.

Reprint 2026-27



WA Wi 177

16. IS A (2,3),B(4,—1) 3R C (1,2) 9Tt 1< ABC o ¥ A9 ST GH@ =
W we STl T @1 o hl SaTE qel SOl S iy
17. q&pﬂﬁﬁg@w%@mmaﬁaﬂa@ﬁéﬁmmmﬁmﬁaﬁ:@?

1 1
a AR E, @ feEsy f6 :??

fafaer 3qrgvor

Sareror 11 afg W@ 2x+y-3=0, Sx+ky—-3=0 R 3x-y-2=0 GO
(concurrent) €, @ k&1 W A HITSQ|

& i e F e € g o T weits foig o iRt e stufq el < Y
=1 icess fog ded e W ffa gl ==l € W@ 2

2 +y-3=0 (D)
Sx+ky—3=0 -2
3x-y-2=0 .. (3)
(1) R (3) =i a5 oA fafy ° gad &6 W,
* -2 qA ox=1Ly=1

2-3 —9+4 —2-3
Hfery, < st w1 gfdess fag (1, 1) 21 A suds 3 e g #, g
(1, 1) 9 (2) sl Gge o 569
51+k1-3=03k g=-2

SarEtor 12 g P (4, 1) W@ 4x—y =0 7
71 30 56 v & o A HRT A g N ot
T x-318 ¥ 135° %1 0 S0 2

TA NG Wdx—y=0 ...(1) Q (1, 4)
@ (1) &t fag P (4, 1) ¥ T4, forelt
s=g ' 95 Fifeer, Jd@ &

& fau =9 A st o gfdes] P(4,1)
fag &+ 9@ HE =W EWH faw Bw 135°
TEd THO Y@ T FHIERI T ) \
(STTeRTd 9.16) 1 TEI @1 i BT Tqeisa

(tangent) 135°=—1 TR 9.16
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Qe -1 STt 3R fog P (4, 1)@ S ol 3@ 1 GHieo

y=1==1x-4) A x+y—-5=0 .. (2)
(1) 3R (2) 1 8 8 W, 80 x =1 3 y=41Q & o1a: I L@ 1 gfqess foig
Q(1,4) %! & W@ (1) =i fag (4,1) & @ (2) o oy g =P (4, 1) 3R Q
(1, 4) fogsti = <= =t g0

= \/(1—4)2+(4—1)2 =32 wohté

SETETUT 13 Houl Hd gU T e @i fag o fog sdu ) we w &t €, fag
(1,2) &1 3@ x- 3y- 4=0 H gfdafss 7@ HifQ
F@ WA AT Q (h, k) g 1
P (1,2) %1 @

x-3y+4=0 (1)
o fdfers 21
Tafey, @ (1) @rEs PQ
ERCEIISCo
(3A1Rid 9.17)1
3d: PQ &l @ =

-1

Wix-3y+4=0%1 @A’

ISEE] k=2_-1 AqM3h+k=5 .. (2)
h-1 1
3
. COh+1 k+2C .
ﬁIPquwﬁgmﬁﬁgBT,TW(l)aﬁwmmﬁ
h+1 _[k+20 .. (3)

T_SETE+4:0 I h-3k=-3

(2) 3 (3) ! 8 HE W, 89 U © h=§3ﬁ'{k=%.

7
aa: fag (1, 2) &1 @ (1) § wiatea %:g%%l
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IEETUT 14 9ET fom Tameh

=)
YEmX- ¢,y Smyx- ¢, IR x=0" s B # fwa >—2L R

2|m1—m2|
7ol ®
y=m1x+c1 (1) y=m,x+c, /Y\
y=myx +c, .. (2) e
x=0 e '} 0 ¢ e
T W ? @y = mx + ¢ @
x =0 (y-31&) =l 95 (0, ¢) R et R
21 sHfery T@red (1)@ (3) @ § s
s o 7@ wAd P (0, ¢)) ST P Yo, e
Q (0, ¢,) & (3mFfa 9.18)1 e fed / R
TE (1) R Q) Fe@FHAR 7 o \ > X
e Bl (1) 3R (2) i 8w
W, TH U 7 JMeRTe 9.18
_ (cz _cl) _(m1cz_mzc1)
x_(ml_mz) e (ml—mz)

D(Cz _Cl) (mlcz mzcl)D
zafaw, s w1 dew 3t R , 2l

E(ml_mz) (ml_mz) E
3@, s 1 &awd
_l Dmlcz_mzcl o O C, -G _ U _MmC, —mG Y _ (CZ_Cl)
=70 T mom CZH+rT11-mz(CZ ¢,)+0. & o, a_Zlml-mﬂ 2

SETETUT 15 Uk W@l 39 YR ? foh 58kt W@l 5x—y+4=03 3x+4y—4=0
& o= 1 Y@rEe 65 (1, 5) W GAfgaied g @ $Ueht GHior o Hifs)

T g WlS5x—y+4=0 (D)
3x+4y—4=0 )
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A S foF ersfiee T (1) R (2) et & wE (o, B,) (o, B,) faget ®
s wd © (SRl 9.19)1

Y

4

{ (o5 By

 (1,5)

T ((X‘Z’BZ)
\J4 X
(370)
S5x-y+4=0 Y’ 3x+4y-4=0
3TTHTa 9.19
ERITIY Sa,—B,+4=0 3 30, +4p,-4=0
4-3
ol B,=50+4 3R p=—2

4
T fem  fF e T &1 (o, B,) 3R (o, B,) F o4 & @S 1 A fag
(1,5)%

W’ w:lgﬁ'{mzs’
2 2
5(’.1+4+ﬂ
a a1+a2=23ﬁ'{ > 4 =5,
M o +a,=2 3R 200, -3 a,=20 - (3)

o, o, & THl & AT (3) F FHHEON B FF FE R, TH AW &
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13 O %py TR RT3 23
(15) 3R (a,p) T N o 73 @ w1 FHiwm
222
B1_5 73
~5= -1 -5= -1
y al_l(x ) ¥y 26 (c=1)
23

T 107x—3y—92=0, S for erefise @ =1 geieRor )

181

SETETOT 16 <MY foh Wk i fag, et &1 W@mef 3x—2y =53 3x +2y =5

T Tl g9 7, &1 99 T W@ R

7o 3 @ 3x—2y=5 (1)
3R 3x+2y=5 @ . (2)

M AT 1 65 (b, k) 7 et W@ (1) R (2) 9@ 04T 9uH 21 safey

|3h =2k =5 _[3h+2k -5
J9+4 J9+4
S faeran 8, 3h—2k—5=3h+2k—531 —(3h-2k—5)=3h+2k-5.

A |3h -2k -5 =[3n+2k-5

b

T T Goiell bl B S WEH U B L k=071 h=§.w9w,1%|§(h,k)ﬂﬂﬁwﬁ

3

y=070 x=§,aﬁﬁ5w%@ﬁﬁaﬁamﬁ%’,ﬁﬂ§&:m% aa: @ (1)

3R (2) ¥ THA T W A 9 f6g H1 9 TH WA W@ e
I 9 UY fafaer gyAracit

1. ko AM Fd $IGC S&fh W@ (k3)x—(4—- ) y+k2-Tk+6=0
(a)x—?ﬂ&Téh‘ﬂ'qﬁT%l
(b) y-3781 o HHIR |
(c) gt fag @ St 21

2. =7 Y@ & g A ity foeh otell @ e 3fq@el i anT SR UHE

ER G
3. y-aamaﬁ?@ﬁg@%’,ﬁm%@§+%=1@§ﬁ4mé|
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N

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

Tfora

7« fog 4 fagaf (cosO,sinO)Evﬁ'{ (cos @, sin @) ! THAM arelt Y@ &t ifas
J1q Shifs)

. i’@TSﬁx—7y+5=03ﬁT3x+y=0a5W1%Eﬁ@W?ﬁT§ﬁ?y—aﬂa?w

@1 T GHIHIOT [T HiTT

%@§+%=lmaﬁwﬁgﬁ@%ﬁﬂ§%@wmaﬁaﬁfwaﬁ%%@

y—?ﬂ&T@ﬁ:IFi?ﬁ%l
i’@TSﬁy—x=0,x+y=03ﬁTx—k=0@aﬁﬁl‘ﬁ?faﬂ GAFA A RIS
p F TE @ wifey fSEg = @ 3x+y—2=0,px+2y—3=03ﬁ1
2x—y-3=0T& foag W wfaesz |
W&’Fﬂ?i’@lﬁwWTF{'UTy=m1x+c1,y=m2x+cz3ﬁ'{y=m3x+c3%\",“v'l"'TI'FI')l
g @ fe@my & m(c,—c)+m,(c,~c)+m(c,—c)=0.
93 (3,2) ¥ S aTclt 39 @1 1 FHIHIT G HISC S WM x— 2y =3 F 45°
T FI07 T B
@rsi 4x+7y—3=03ﬁ1 2x—3y+1=07% Ffae=s fag ¥ S 4wt @ &1
THIHT0T Td FHISC S e Y THE 3fq:Ee S 2
Wﬁﬁuﬁﬁé@mﬁmﬁﬁ?%@y=mx+c@ewmﬁmﬁw%@
y m +tanf
1 FHO T = E
X 1 ¥ tan6
(1, 1) 3R (5, 7) ! Taem @l tarae =i W@ x +y =4 frg e o faefsa
HTA T2
f6g (1,2) ¥ W@ 4x+ 7y +5=0%H2x—y = 0 3R, T F@ *IfST
fog (-1,2) @ @it w1 gH+ aef 39 W &t fen 3w fSger W
x+y=41 yfqesg fog fRu foig o 3 g &1 3@ W )
grehtor st & ol & 3fqm foig (13) 3R (-4, 1) 1 B9 & 8 (legs)
(TTRTONT JTetl) T Tk THIHOT A1 hifeq St o AT 38R o Frdial gl
fenil foig o forw Y@ =t <du AFd g fsg (3, 8) o1 Wi x +3y =7 W Hidfdd
F1d it
Wﬁi’i@T‘i‘y=3x+l 3ﬁ'(2y=x+3,i'@Ty=mx+4,‘T{WHW@3THﬁ€)fﬁslm
T WA 1 Hifral
Ife wk =R g P (x, y) I W@ x+y-5=0 3R 3x—2y+7=07 wifa®
il 1 Fn Teg 10 @ df 39z R P e w9 @ U W@ W T w1 2l
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21.

22.

23.

*

L 2R 4

L 2R 2R 2R 2R 2R 2
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T @IS Ox + 6y — 7 =03 3x + 2y + 6 =0 THEEY @I H FHIHT
d ifsw)
fog (1,2) 9 T I A Th YT fH01 x-37187 o6 fog A @ wafda gt
2 3R wrafda faor fag (5, 3) @ e St 81 A o fadenies 3@ s
feamrn fw (\/az—bz,O)aﬁI (—\/a2 —b2,0)1%|’g32ﬁ’1\3[ i‘@nfcosﬁ+%sin6 =l )
a
i T e w A w1 OERA 5 R
Teh Al FHIRTON 2x — 3y +4=0 3R 3x+4y—5=0% Frefra oo W& g
@ Hfu f6g (junction/crossing) W Tl & 3R WHIHIT 6x — 7y + 8 =0 H fefia
T W FAdY GHF § gl dRdl €1 SHeh §N U Ud HT HHIH
d ifSw)
qrIsT
(x, ) 3R (x, y,) g & S el SR W@ F TS m T TR 7

m=22"Y1_N"Vs
X, =X X=X,

qﬁ@i@x-ﬂ&?ﬂﬁﬂ?ﬁ?ﬂ@lawmﬁﬁ%ﬁi@ﬁm m=tan Q,

o #90° T

& Y@ H1 el YA 7 SR AR W@ e STURAE 2

m, 3 m, @ aret Y@rst L SR L, % o= 1 =< w1 6 (W fern) &1 @

, X E X,

m, —m

tan9=‘ JA+mpm, #0

1+m m,

< W@ g gt € A% 3R chae A% Sk @i §HH 2

T W@ o Bt ® 4% IR sheel 4f€ Sk @l w1 UM% -1 @l

i fag A, B 3R C 5@ e € AfE 3R ahael 4f€ AB &1 &1el = BC %1 @l
X3 ¥ ¢ g0 W feom &fas @ w1 g0 A A y=q Ay =—a Tl
y-318 ¥ b3 R fod Seafer W@ &1 Gl WM A x=hAMx=—b
Wﬁg(xo,yo)ﬁﬁﬁmﬁﬁmmwwq?ﬁg(x,y) feerg B
q&ﬁ?éﬁaqﬁmﬁéﬂWWy—%:m(x—xo)aﬁWW%l
fagati (xl,yl)?:ﬁT(xz,yz)@aﬁwwaﬂww%ﬂw%,

_V,my
y-y, ==—(x-x)
Xy ™ X
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¢ T m IR y-Aq@E ¢ aret @ W 95 (x, y) 3O AR AR whaa Afg
y=mx- c.
& AR Tl m el W x-S d S Al W@ Rl FHE = m (x — d) B
& x- 3R p-Fiel W WA g R b HAWE dH Al @ hT HHIHLT
£+X:1
a b
¢ A A SR B TH W YA 78 @ Ax + By + C =0 §Y HT FHI§ THHT
@1 1 A aeh GHIHl A1 W@l 1 SAGH GHIRl hedrd 2l
¢ T fg(x, y) ¥ W1 Ax + By+ C = 0 &I difah 3T (d) T8 TR ©

| Ax, +By1+C|
d=——-_ 1
JA’+B?

¢ 9@ @i Ax + By + C, =0 3R Ax +By + C,=0, % o= ® gl

d:—|C1_C2| 2

Reprint 2026-27



31%'€|T€[

NED T=se (Conic Sections)

9

¢ Let the relation of knowledge to real life be very visible to your pupils
and let them understand how by knowledge the world could be
transformed”. — BERTRAND RUSSELL <%

10.1 E&IW (Introduction)

s st ° g6 U @ oF iR o fafa= ®91 1

e a1 1 30 1o |, TH 9 31 ekl 1 eI

4 W T (circle ), W@ (parabola), <rEegd (ellipse)

3R e (hyperbola ) | TWeie™ SR SAfd@ee™ Apollonius

g U U AW ¥ ad W T ki i Wi uiese A1

=T : PTiehal el Sl @ Hifh 3% U oa Jaig f5eip

3R T THAA oh UR=sa O U fohan ST gehdl 21 37 ol

1 el o oA, EEia (telescope) TR AT o fmfor,

STEMEEH h1 geallee H, Wade Scls § agd AfHeh Apollonius
SUFRTE Eia1 81 31 T S oI ded ST H 3@ R fRd (262 B.C.-190 B.C.)
TR Tk A I el @iR Tk qet o ufiessd & IRom @&y fafe= yR & a%
T B 2

N

102 vis & uf=e Ny
M ST [ T R Seafer T @ m T 8 W@ @ S 39 @ %

1 feor g vV yfaess i @ SR 398 T R0 o S © 4
(3ATeRtd 10.1)1

oM AT &0 @ m @ [ e 79 YR A § R
m T Gt feAfaai #, 07 o, ST=R @ 7@ I I8 Th ad g
TE f5eig & f9= o/ 9 vigp we? <t <t feemedt o siffy=a <@
T 9 W § (SMHfd 10.2) | st 10. 1
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186  TIfUrd

3TTeR T 10.2 3THfd 10.3

ﬁﬂ?ﬁgVaﬁWﬂw(vertex)ﬁTﬁﬂTi@lem 3T (axis) hacldl
%\'IEﬂﬂﬂﬁ%ﬁﬁﬁqﬁﬁmﬁi@m@ﬁm(generator)mﬁélQ‘I@"Hﬁ
I < arn & fawsd s @ f9= A (Nappes) Fed €l

If% &9 T T 3R TH ¥ch T U= ofd © df 36 JhR I IR=s% 95, Iieh
ufese FEa €1 38 YhKR, Vg UReaT d o € [ T ofd gl iy 3R Tk aa
o ufteded ¥ wra fohar s 21

Iich o FealeR 387 IR TSt qt o |9 o Hior IR ufesdt qa i feafat
& @R fafi= ¥R & v ufess T e €1 A oifse ufesd 9, vig o
FeAleR @187 ok WY P HI0 S © (SR 10.3) |

i o TN qct 1 UReIeA A1 df Tip o IY W B Wehel € A1 AU o TR TRt
I W SR 1 A= & Gt

10.2.1 49w, q’itfglrl, Waad 3N srfamaaa (Circle, ellipse, parabola and
hyperbola) 19 a1, Up o 9 (39 o 2Afdfed) i 6|'T|€T‘IT%, qi gy freifera fearfaat
(a) &P =90°, df UR=T Tk I B B (SR 10.4)1

(b) S o <P < 90°,dl UR=ER TF e el © (SMHA 10.5)1

(¢) SHp=o,d W=D TFH Weed Bl & (SR 10.6) 1

R B e S e o 1 e CHE ey
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S
3TTeRTd 10.5

TTERTd 10.6 TTeRfa 10.7
(d) SEM0<B<a,d dc Yep o IH T HI Hdl € a1 T g Th AR
BT 7 (3Tehfd 10.7)1
10.2.2 3TAHE Ik afesg (Degenerated conic sections) S8 @ W o IMH W
Fred ® df frefafaa feft g g €:
(a) WEa<P<90°,dl uR=sg wh fag & (3mepfa 10.8)!
(b) & B=o,d T, SH I AT HA ¢ AR UEHE T W @l Bl ©
(3TeRfd 10.9) 1
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T8 WIS IOy feefq 2

amefa 10. 10 (b)

(¢) @ 0<P<o,d I=E] Tk Hfawss 3 dc W@net w1 ™ T (3Hfd 10.10)1
T Afqae w1 sy feof 2
3T 3T ATl STJo0% | TH 39 Yep U=l ohl SATHI 01 oh STHR TR IR
F U 3T © YIS oh GHIHIU HHE &9 H U H|
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10.3 o (Circle)

aftarer 1 99, 9 & 34 fagef w1 =g el @ S 99 & U feer fog o wmE @
W e &

feor foig 1 99 1 &g (centre) Fed ® q1 9a R FFdt wk foig *1 ohx @
< 1 g9 1 TS (radius) FEd € (MRl 10.11)1

Y
e A
P, P (x,y)
v
P,
OP,=0P,=0P, ) >X
3eRfa 10.11 arerfa 10.12

IfE g 1 g g fog W il @ d I 1 THir Werdd el 21 {5 o, &1
1A ohg a1 5o o6 99 1 SRl fEfafad geR o = il (3R 10.12)]
I T HE C(h, k) a2 B 9@ 21 AE ST 99 W wiE fag Py, y) ©
(MRTa 10.12)1 T IR G, [CP | =T T N, &H I B
V=12 + (k) =r
afefie (x—hY+ @ —kP=r
Tg HE (hk) T B o g1 1 erefiee g )
IETET0T 1 g (0,0) TN 550 o1t g9 1 THIHRTOT 1A HifoTg)
TA TG h=k=0. 3T: Iq F FHH 2 + )% = /2 2|
SETETUT 2 R (-3, 2) A B 4 S a1ct g7 1 HIRLOT 1 o)

T T h=-3,k=23Wr=4.30: 9 & Ffe gefreRor
(x+3)2+ (1 -272=16%I

SETETUT 3 g4 X2+ )2+ 8x + 10y — 8 = 0 T &g d = 3 wifs

o1 fean T wHtE
(*+8) +(*+10y)=8
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319 HISHI h! Ui a7 T W,

(x*+ 8 +16) + (0 + 10y +25) =8+ 16+25
Ell (x+4yY+@+5°=49
i h—CHP - =7

I X 1 H% (—4,-5)d B 7 gE 2

saretur4 fageti (2,-2), R (3,4) W e WM a1t ST I 1 THIHIO TG I
Waﬁi@xwLy:fZWﬁ«ﬂﬁ%l

1 WM ofSY TR o7 w1 W (x — h) + (v — k) =2 Bl

77 fagatt (2, -2) @R (3, 4) ¥ w1 ¢ zWfT &0 U § R

Q2 -hP+(2-kp=r e (1)
A B —hP+ @4 —kP=r . (2)
qe 9 HT HE W@ x +y =2, W o 2, g

h+k=2 .. (3)

TR (1), (2) F (3), I A HH T, 80 9 & fm
h=0.7, k=13 3R 2=12.58
A I 1 A FHIH
(x—0.772+ (y— 1.3)> = 12.58

frfafed o7 1 9§ 5 9% &% H g9 1 FHIHT F1d R
1. %% (02) 3R B 28k 2. W% (-2,3) 3R B4 e

11
3. aﬁ(g’z)aﬁwﬁwém 4. % (1,1) 3R o [, TE

5. % (—a,—b) I B g2 — p2 R

frefefad 9o 6 @ 9 d% H Y I 1 ohg IR B 9@ ife:

6. x+57*+(—-3)7=36 7. ¥ +y*—4x -8 —-45=0

8. ¥+ -8+ 10y-12=0 9. 2x*+2)*—x=0

10. fegefi (4,1) 3R (6,5) W WM oIl I 1 GHIIUl *ifsw fSEeh1 o @
4x+y=16 W fem

11. fage (2,3) 3R (-1,1) ¥ M a1l g9 1 GHI0 6 STy TSR oy
x—3y—11 =0 fer 2
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12. T35 5 % 39 99 1 G0 10 FIfST foraeh o x-3781 W 7 3R S fag
(2,3) § < 21

13. (0,0)¥ Bl ST o1l I o1 THIHOT A HIfSQ st Fewmai @ ¢ IR b 3fd:@ve
EEIGI

14. SE TN 1 GHHUT T HiTSQ et g (2,2) 81 e fag (4,5) 9 S 2

15. =/ fag(-2.5, 3.5) 99 x> +)% =25 e, oL I g9 W feq € 2

10.4 wtaet@ (Parabola)

TR T W ad o 349 |t fagsi w1 4 »
e ® S U fvea el W@ #iR ad %

T fifm fig (S Y W fem W) 4 o
w@m% B,
faftea W& W@ & Waea & e

(directrix) R fHfrea 93 F &l waea =i
TR (focus) FEd T (MHRA 10.13)1 (ST et
O H ‘Para’ &1 A W T ‘bola’ T 37
“ThepAT’, TATq 8o H I Tiehd | &1 g7 99)

| foooit| afx ffvem fog, ffven @@
W@ W @ @ @ 9a o 37 fagst @

= i fafea fog ok ffeed @ 9
T @ W €, ffvaa fag @ T et
fAfe=a Y@ W dead W W el 71 0T | frear T et
TS Y@l hl WA 1 Iy Rt wed | / \/A
2 N /7 -
TaTd Hi AT ¥ W el aon HEa | vird
o @1 ! Teed I 3T Hel Sl & WA ,
w1 e 5@ f6g | Wae™ &l Hed @ oSy
Wee 1 I (vertex) FEd € (TP 10.14) 1 MR 10.14

10.4.1 TTaeTT T GHIIUTeR GHIEOT (Standard equation of parabola) TEA 1
TR TETq Bl © AfE sEeht 9 et fag W el iR gHeR wefta 3ter, x-31e A
y-3181 o STfEY Bl 81 Wee & UH WR G9e Renfaamd F= emepfa 10.15(a) 9 (d)
& | T T g
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Y
Y
A A
3 ]
' I
] =
! & 5 —_— X'% %X
X< ol F(a,0) >X F(-a,0) fO
v
v
y2=4ax Y' Y’ y2=—4ax
(a) (b)
Y Y
N A
pd y=a N
~ T
0 X
F(0, a)
F (0,-a)
5 X
Z N
~ y=_a 7
\Z v
x'=day x'=—4ay
(c) JTERTA 10.15 (a) | (d) (d)

319 W SMHfA 10.15 (a) § M TT W w1 GHIH0 gt M9 (a, 0) a >

0 3R ol x = — ¢ i =Ty s

M et fom 1t F ofR feran 121 fean
W e FM @ifew 3 FM 1 fag O W wwfgefe
FHIfST| MO &l X T 9ERY| TEed i R
& IUR 7 f6g O Waeg W 2 IR e
1 9 Feerd 81 O i 4o feig AHFT OX i
x-3181 3R 3G dadd OY i y-3187 ofifsw) o=
wifory fom =t st foreran @ g 24 ®1 @« A1 6
fe® (0, 0), a > 07 o Frar 1 G
x+a=03 fo amepfa 10.16 7 21
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M AT Weerd W HE a5 P(x, y) 36 TR 2 &%
PF = PB . (D)
aﬁPB%@Tlma’a%B%W(—ay)%@ﬁ@ﬁ@%ﬂﬁ%

= Jo—ay +y2 FRPB= [

?PﬂﬁFPF PB,%9 Ud ©

J@—af+y2:Ju+af
AT (x — ) + 2 = (x + a)?
A X —2ax+a+y*=x>+2ax +a> A y*=4ax,(a>0).
9 THR WA W g fag THR
= 4qx 1 HTE HI . (2)
faetiea: 7 (2) W P(x, y) T fag 2

3 PF = J(x —a)® +? = J(x—a)* + 4ax
=(x+a)’ =PB - (3)

T P(x,y), e R feord B
T YER (2) 3R (3) @ & fag v ot woea fage oid qa fag @
AT (¢,0) q& FFI@T x = — ¢ T FHIHOT 32 = 4qx BT 21

faraemr gt (2) #, A€ ¢ >0, x 1AM ¥AAS 91 T4 8 Hehdl © TRy F0THS
&l 79 feorfa § W 1 vem i =gl wqufe o sifafved w1 9 R a% agEn W
Gehdl € 3R T 1 378, x-37&1 h1 UcHE 9T 2|

T YhR BH Waedl T GHIHI0 Wi H Gehd 2

3MeRfd 10.15 (b) ® 12 = — 4ax,

smeRfd 10.15 (c) ® x2=4ay,

3MeRfd 10.15 (d) ¥ x2 =—4ay,
T IR THIHN ] e % IR WHIGRTUT FEd o

e 3 e THI H, Weer 1 A fRE U fewE e W
feord Bt ®, oiid 9o foig R eiar @ SR fan, SR e1et o gwial et 21 TRl Ul
wReerdl 1 e, et A wiE off fag e gehdt @ iR e #E o W e
Thdl 8, 39 q&ish o faUd ¥ SR 2

3T 10.15, ¥ U Raerd o YHITUTR GHIeR0T o Fleror § faeifea fshd g
B &2
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1. I, Waed 3181 o Fel FAfad el 21 Ak Waed o Fehio § )2 1 0%
2 1 gAfha, x-3187 o Y B SR A geietor o x2 1 U% ® o Gnfha o,
y—ﬂ%%aﬁﬁ{ﬂ%l

2. A gAfHd 181, x-3781 & SHfEW @ 3R
(a) x 1 T[T T Bl TWaerd ¢ 3R geral &l
(b) x T T[UTh SBUMCHe &1 d Teed o AR Gerdl 2|

3. afx wafia ster, y-2181 & SHRW & SR
(a) y 1 0T ¢S B @ R SW HT 3R Gordl 2
(b) y T TUTeh SEUTCHe 81 d et 19 shi AR Gerdl 2|

10.4.2 srfiyeta Siar (Latus rectum)

fTSTeT 3 e w1 A S aTelt S Tleer™ i 318l o eeed {EEs forEen 3
foig waer™ W e, H Waerd Hi Al Sten FEd © (3H 10.17)

TEAT ) = dax B TGS SHET S ANE Fd AT (MMeRfA 10.18)
AT h IR o TTAR, AF = AC

RG] AC=FM=2a
d: AF =2a
SR TR WA, x-3781 & UNq: FAiEd 21 o: v
Y N /P
/ C {
— e

N Z S
>X < 2 X

o Ut M| O \ F(a,0)
B

\ VIR \

3TTeRfa 10.17 3TTeRfa 10.18
AF = FB 3R zdfeT
AB = Tifuetd Sfiar &1 @ = 4a

SETETUT 5 A€ Ueh Weerd 1 GHIRIO 32 = 8x & dl A9 o fadenien, ster, far o1
TRl SR Ifels Sita 1 @are Jd i)

AN
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gl feu oo § )2 1 g @ sEfeT W Y
x—ﬂ%%qﬁﬁzwﬁﬁél

Hifh TR T UG x KT ONF AR §
TEfAT Weerd T 3 erar 81 f&u T Fefeon

3 =dax, ¥ T FH WV, a=2 < o\ (2,0) i
3d: W 1 AT (2,0) T 3R eI w1 fran e ’

HT R x =—2 7 (STH 10.19)1 L

TiAets Sften w1 dEAE da=4x2=8 v

FETETUT 6 A9 (2,0) SR el x = — 2 ol WReer™

- i | ATHTT 10.19

&1 e AT (2,0) x-3781 W B THAY x-318] TF Weerd hi 18T B

3Td: AT T GHIRT )2 = 4ax AT )2 =—4ax o €9 § T =T Fifh e
x=—2% 3R 74 (2,0) &, SEfIY Wererd 1 THIH 12 = 4ax o &I H © V&I a=2.
A: WA T AL FHHIT 32 = 4(2) x = 8x B
SETELUT 7 Ush WA 1 TR0l T shifee fgent wid (0,0)eiR A1fa (0, 2) 2l
&1 iR 3 (0,0) W AR AT (0,2) W=, S y-37e7 W feerd ®, 37d: Wererd 1 31,
y-3181 1 3AfAY R h1 THHT, 12 = 4qy s ®q § 7| 37d: WA HT GHIHIT &
X2 =4(2)y, AL x? =8y
SETETUT 8 SH WAed H1 U A HIFTT S -39 o IRd: GAfAG 8 iR fag
(2,-3) | T @1
Tl Fifeh W y-31e1 o URd: GAMHG § IR sHe1 3T gor fag W 2, o1d: s
THHOT 12 = 4ay A x2 =—4ay, o &9 ¥ T &l fog Waed & SR a1 9 o |
et heen B wq e =gl wqufe o frem f6g (2, -3) @ ToRan € @i 7 v
& A= AT AR G T WAAT HT FHIHIT x2 = — 4gy ok IR €, Fiifch R
(2,-3), ¥ TSI 7, 34: BY W B ©,

1
22 =—4a (-3), AAqa = 3
37d: WIAT T THHWT T

X = —4%5% FAq 32=—4y
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[Tt 10.2]
frafafed w97 1 9 6 9% Y% o Y o <3, Wae™ 1 o187, o o1 T
AR Afgers Sfen w1 ofard i it
1. y*=12x 2. X*=06y 3. YP=—&
4. x*=-16y 5. »*=10x 6. x**=-9y
frafafad 999 7 9 12 9% Y% U Waad 1 THR0T J1d hifed i 5T gfqeer =i

T Hl B:
7. A (6,0), =@ x=—6 8. M9 (0,-3), =y =3
9. 3 (0,0), T (3,0) 10. 3 (0,0), 79 (—2,0)
11. 39 (0,0), (2,3) ¥ a1 © 31R 3781, x-3787 ok ST B
12. 39 (0,0), (5,2) @ S & SR p-3187 o @rde qEEA B

10.5 <refa= (Ellipse) b P,

uftwrer 4 tw <efgw qd o 39 fagEl w6 “\
T ¢ forent a1 | < feer fagent & <@ V’\
I TR el B1 & fer fegeti wt {efgm i

it wed € (SMHA 10.20)1

__lécquil g W TRl fog &1 J1 feer PF,+PF,=PF+PF,=PF+PF,
fagefl ¥ gRET =1 9 o=R e ®, @ fer
fagent o ot #1 i @ eifus B R MR 10.20

P,

TR 1 e o1l YerEE o wed oY 1 Sefam a1 g wed €1 Hdm @l
ﬁﬂﬁ@ﬁﬁ%i@@?,ﬂéﬂﬂﬁﬁﬁ&&? (Majoraxis)m%?}ﬁ'{aﬁﬁﬁﬁ
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e R G 31 W cAad @rEe, dEgd F @Y A& (Minor axis) FEedl T
< e1e1 o st faigen 1 diefgm o ot wed ® (SRl 10.21)1

& <16 3181 Y oA i, 20 9 I A& i GalE B, 2 W R G ok s I
T & 20 ¥ forad €1 or: od-dd e1er Y G o qen sref-org w1 Y AR b7
(3Tpfd 10.22)1

10.5.1 a7¢f-gtef arer, aref-erg arer 3iX didgw & ohg @ Y &t gt & ater o

qag (3MFfa 10.23) 1 s ~—
STeFfa 10.23 § < o < 18 W T AL AL
i fag P wifsu)
fag Pt el @ g w1 am b
FP+FP=FO+OP+FpP R, ¢ o c 1t
(Fif F P=FO +OP) ;
=ctata-c=2a E
o oY S\ W UE e fag Q efm AT
g Q 1 A B SR =1 A ST 1023
FQ+FQ=4b> + ¢ + B> + = 2 +¢

Fifer P &R Q I diefgm W feera 2
3a: <refgm 1 g9 W gH U @

2.0b% + 2 = 2a, 31 a=4b> + ¢*
a0 a2=b2+c2, 3;[94“ c= [az _bz

10.5.2 3chgar ( Eccentricity)

afterrer 5 <refga #t Sohsar, SEgT & S ¥ TR 3R S T ¥ w gE & e
2| S B e FW AT FW ¥, weiq o= R

Hifer AT 1 g ¥ Tl c%mm;wﬁwwﬁaﬁ@@ae%

10.5.3 q'iéfglﬂ T Tk WHIRTOT (Standard equation of an ellipse) T fl’éﬂﬂ <hl
GHIRT0T lelqd Bidl © AfE Sefgw w1 ohg et fog R el 3R i x-a1et 41 -31e1 W
feora 81 U0 < Hwa fshfa=me emepfa 10.24 9 <@g 7w @)
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3TTeR T 10.24

Y
N
(0,0)
0,01
\(_ 5.0) 0O 5.0) >X
)(Oﬂ—c)
0,~a)
\ 4
b XL
b a

e B ST 10.24 (a) § <Y U Erefea, Trgept @i x-311 W e €, &

HHRTOT A H |

HH AU F, 3R F, i € iR Y@ree FF, %1 w9 fag 0 81 AW fifse O

7ot fog € SR O® F, 1 iR ok x-3787 o
O¥ F, & 3R FHUHH x4 2l 91 O §
-3 W @ p-w 2 F % e
(- ¢, 0) T F, o fem® (¢, 0) 79 @0
(31eRTd 10.25)1

M ofifere Egd W HiE 695 P(x, y) 39
R € fom P A A it w6t gfEt w61 A 24
? 37efq

PF, + PF, = 2a
< g3 9 B9 UM €,

e

(D)

2a

i
A Tl w1 o FE W, B U W B
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JE+e)y +y* = 2a-(x—c) +)°

P (x,y)



v afes]

(x tc)}+y'=4a®>—4a A (x —c)2 +y2 + (x —c)z +y2

9 W @ W T @
w/(x—c)2+y2 =a—£x
a
T o 9 W F W EH U Bl @

2
X Yy
2 2
a a —c

2

2
319t al +y—2=1(aaﬁ'ﬁsc2=a2—b2)

2

Q
S~

ESIGlY PF, = J(x+c)Y +y°

2 _ 2
:\/(x+c)2+b2 asz

2

2
—-X
2
a

:\/(x+c)2+(a2_cz)Da [(EPﬁ'I%Fb2=a2—c2)
0

L

- BeeBo,.e,
H el 7

T YR PF,_ a——x
a
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37 PF +PF. = a+Sx+a-Sx=2a - (3)
! 2 a a

2

2
s, HI3 foig < % Zz—l FT G FT €, I AT e i oFf G

Al € 3R T P(x, ) Sefga W feom 2l
T YRR (2) R (3) @ eud fag foran ff ww <elgm, foge g 7o g oIk

2

G eret x-3181 ok IRV €, zmwﬂw—+ - =12l
WW%W@W%WW%%WWW%@P@”%

— =1 -5 <1, sofq < &, FWAC-a< x< @

31a: <refgm ety = — g 3R x=q o o9 o feoa g 3R 57 Tanet o1 et oft s
21 3H wenr, <eigm, Wt y=— b AR y=boh o9 W 3 W@et w Tl wd gen
feera 21

= TER, B9 SF 10.24 (b) T, 9T T AHgw F FEww x—+y =1
ST Y Whd B
3 < Wil i <eigR oh AR WHIGRTUT HEd &

| froott | Sdae & W e |, g w1 o, o fag W iR a9 e
T oy e1et fadumenl W feord @1 =l @ ekt 1 temeH, fe oy wE o fag
B Hehdl © 3R s ¥ ToRA drelt 3@, €6 o1t o o 318l B gehd €, 39 I i
faw o @ 9l 2l

3MHTT 10.24 | 9 <rEfga o A FHHW o FRieor @ g feifera feed
WS B 2

1. i g el o | waiha 2 it 4t defgn W fag (v, ) € @
g (—x, ), (v, ) FR (—x, ) *ft Sefm W feera 2

2. <retega st ATt wee i ever W feord gt €1 el aver ohl TiHG Y@ W e
W frehTerent yie foran ST ehal 21 S foh A x2 o1 e¢ wer € ot el ey x-3181 o
Iy ® 3R afg )2 1 e aer € ot e stet p-27e1 o SRR Bl €
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10.5.4 srfiyeia Siar (Latus rectum)

aftemar 6 <efga 1 A S Al 3R S ste W e W fodes 3 faig
Sefge W e, i asgd i Aved Sita wed 2 (3T 10.26) 1

2
X

g a—+: =1 =t A SaT & e J@ ST

<

AT AF, &1 @ [ 39 Ak fRuE (¢, 1), 31900 (ae, 1) T
FiifE A, g —+If—2: , T oo 21 36 = W e B

(aez) +b_2:1
a
O FP=5b(1-¢)

g
2 2 2 2
-b b
==t
a a a
b b2 AT strer Y
IR P=—3, @0 1=— TR 10.26

FHifer <l y-3787 ok WU FEfAd =i €, (F7:938 9% I otell o we TAid ©)

2
THfT AF, = F B. 370: Tfaca Sfan &1 o — 267 4

SaTETuT 9 S ;—+%:1$ﬁﬂﬁaﬁxsﬂﬁ$ﬁﬁw,ﬂé®a§mﬁ

Wﬁﬁmaﬁiﬁwsﬁmaﬁmﬁaﬁaﬁm|
z?»raa“r% wa —éaﬁﬁaa% Tafere e e1et x-187 o erfe € ¥y MU

TR0 i %4‘}}—2:1,@@6'—“?*_@‘1?

Y € c=ya*—b*=25-9=4
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a: A o fEwne (- 4,0) 3R (4,0) 8, I @ fEwne (- 5, 0) AR
(s, oﬁmﬂsfamﬁmma:103@3&6&&&1@@1@%%%@@1%
— 3R Tiferets % _18 2l

a 5

SETETOT 10 EHTT 9x + 4y2= 36 % A SR ¥ o FRwne, <6 ok oy o
TeEal, 3 Scohgel 1 TS|

7ol f5u U <ifga it THRTT T YR SR o 9 H foed ™
.X_+y_2:1
4 9

2

2
aaﬁ“aw%wa,x—éﬁ%?@a@,wmﬁﬁa&{,y-aa%m%ﬁqm

w“lwaﬁwuﬁam—+ —lﬁwwﬁm%ﬁwm%b 28 q=3

~ _e\s
o e_a 3

31d: AR o FdwiE (0, \5) T (0,—+/5), 71 ISl ok Frdemnss (0,3)F (0,-3)F |
e o181 AT AL 20 = 6 THITAT oA 3MeT Kl A 4 TREA AR efgm HT Seohwal
gél

SETET0T 11 39 <690 1 THIH0 A9 Hifew, gt Tifaat o fAdens (+ 5, 0) qen
it = e (13, 0) B

2

&1 i efga o 9 x-ster W frerd @ era: wﬂw—+b =1 & &Y

B, el eref-dief oet Y waE @ @1 W 9 €, TR, a=13,c=+5.
I1a: c2=a2—b2awgﬁ€ﬁw-@m% 25=169—b* 1 b=12

mﬁ%ﬂmaﬁw@ m— 12l
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SETET0T 12 39 el o1 TRl A hifere, fees 5 eter 6t g 20 ® qen it
(0, £ 5) B

2 2
Tor e AR e W Rem ¥, Tufaw deaw w1 wHEw %J—z:laa

a

STET 2
20

fem 2 a—?ﬂ%fﬂ“af?ﬂ&?_7_10
IR g cr=al- bzﬁwzﬁm%
S =100—p A b=
x2 2
3d: e
75 100

IETET0T 13 39 SIefaR o1 THisheoT T shitorg, foreent <ief ave, x-2781 o orfew € @R
(4,3) T (- 1,4) g R feorg &

2

2
7ot D & G w1 A ® % +g—2=1%|%%m%|’g(4,3)aau—1,4)
el W feord €1 ora: w6 9@ e €,

16 9 _
? ?—1 .. (1)
1 16
3R — +t— =1 (2
a2 b2 ()
247 247
TeteRor (1) 3R (2) 1 Bl HH W a° =—-d qb° = 3 T B R
o7 it T
X2 N y2 _1
470 247 2|T7)c2-i-15yz=247%|
H7 H 15
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|[TreaTarett 10.3

freferied 9=l 1§ 9 deh eden Srefga o i oI giaf o fdenien, < ofi oy ster
] TATEAT, IS q A Se Hi e [ HI

x2 2 x2 2 x2 2
1L+l =g 2. T+ X = 3. —+d=g
36 16 4 25 16 9
2 2 2 2 2 2
4. x_+y_:1 5. x_+y_:1 6. x_+y_:
25 100 49 36 100 400
7. 362 +42=144 8. 162 +)2=16 9. 4¢ +92 =36

frefafead we=i 10 ¥ 20 T s ¥, U gfqesi st @ wid g rHga 1 aHiemo
M hiferd:

10. 3t (+ 5, 0), =T (+ 4, 0)

11. 3 (0, + 13), ARFET(0, £ 5)

12. St (£ 6, 0), T (+ 4, 0)

13. < 3181 ok sfcd fog (+ 3, 0), T 2181 & 37 63 (0, £2)

14. <ref o1 & of@ fag (0, +4/5), @9 3181 & 1A fag (£ 1, 0)

15. e 18 w1 S 26, A (£ 5,0)

16. et 311 T g 16, AT (0, % 6).

17. AT (£3,0),a=4

18. b=3, c=4,%% qa fog W, T x 3187 W

19. &% (0,0) W, <re-31e1, y-3781 W SR fagat (3, 2) 3 (1,6) 9 Sl B
20. e 318t x-3181 W SR fegat (4,3) 3R (6,2) ¥ S B

10.6 21fquraeta (Hyperbola)

aftarer 7 U Afaweed, 9 oS4 gt fage o wgeea © et aa § 9 feer
fagenl o g0 1 SR SR g 2l

R § ‘ 3fa’ wsg 1 wAnT feman e © foent ot @ ) feea fag @ o ww
ke feora foig @ g1 T feor fagedt =t <elga =1 =fwat wed 1 Tifl = foam
At Y@EE o 7L g i tfauieer™ o1 hg FEd 81 Al 9 o areft 3@ i
STTAET A (transverse axis) Hwaﬁﬁﬂﬁﬁaﬁﬁi@ 3R IR 3?&%‘1??1’@!3?[\
@1 1 G 3187 (conjugate axis) FEd €| AT, STIEY 187 R o fagei W
HEdl B, 3% SATTUETE o Y (vertices) Hed & (3epTA 10.27)1
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PF,- P F,=P,F,- P,F,=P;F, - P;F,
3TTeRTd 10.27

< T % A R g0 e 2 § e w §, <A 9 & a5
(3139; HY T FAE) Hl 20 9 YR FW T R wH R b HI 39 YRR gRwfed
—

b =.c?— a2

2b 1 WY 3787 Wt i@t off Fed T (B 10.28)1
HHERTOT (1) st 7=/ AT P F, - P F, Y
@ HET
3TeRfd 10.28 § AT B fag Pl @ 5 -
W T 9T B g, Xre—soy 2 :
BF, - BF,= AF, - AF, (sifameert =t k216>
TR o TIER)
BA +AF — BF,= AB + BF - AF, v
HAq AF,= BF, Y
FqfeTe, BF, - BF,= BA +AF - BF, = BA = 24 ST 1028

10.6.1 WFIT (Eccentricity)

Tty 8 ﬁ%ﬂaﬁwﬁﬁqﬁe=§ﬁaﬁquaﬁs@s\m Fed &1 dfw
¢ > q, THAT Scohgdl w9 i TH W HH @1 Bl B Scohgdl oh Geel H, A9 by
@aeﬁlﬁ{amﬁ?ﬁél

10.6.2 3IfduEeTT T Wk THIFIUT (Standard equation of Hyperbola) 3T
ffaoRererd 1 g gel fog R IR Tl x-2181 3 p-31e1 R feorq & a1 srfamaera o1
TEHieRToT el Bl € U S §9e feefame emepfa 10.29 ® <wiw g ¥
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3 BH T 10.29(a) H =T T stfqufiaer, fomet il v-o1e w fom €
T HIRTT A= H|
Y

N

; Ny /

N

\ / (0, a)
(0]
X' & ° - ~ [ >
T(=¢,0) J(=a,0) [ (a,0)\(c,0) > X X< o =

(0] (07_a)

v
Y’ )
2 2 0,-¢)
iz - Lz =1 v
a b Y’
2 2
(a) Y _ X _ 1
a b
(b)

3TTeRT 10.29
A AT F, 3R E, R € SR W@rEe FF, % 7 fag 0 €1 A e O 7 faig
TR OH F,®I 3R T x4 9 OH F, il I HOTEH x-379 2| WA O H x-318
W T -1 T F, & FEH (- ¢,0) 3R F, % 06 (c,0)7F o € (375 10.30) 1

v
Y’

3TTeRfd 10.30

M ST stfawReed W wiE fagP(x, )T TR € o P 1t u fag 4 =
frrewer foig @ A *1 @ 24 T WA, PF, - PF, = 24
< g3 @ B U ®
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\/(x+c)2+y2 —\/(x—c)2+y2 =2a

Rl «/(x+c)2+y2 =2a++(x—c)* +)*

T gaf w1 A FE W, TH W W B,
(x+of +) =4 tda Jx—c) +y? -ty
9 W F0 W e 2,

cx
— —a= «/(x—c)2+y2

a

T: @l I o WA HE W eH U Bl g,

2

2
! Z-La @R =)
aa: efawee W o wiE fog

2
X
2

N
S

1 T H
faetiod: A1 P(x, ), GO (3) 1 HIR H B, 0<q <c. T,

x2 _a2
y2 :bZ a2
WW PF1:+ ’(x+c)2+y2

2 2
2 2| X —a C
:+\/(x+c) +b ( 2 J: at+ — X
a a

T YRR PF.=a - —x

Wﬁc>a3ﬁ'{?ﬁ\? P 3@ x=a,$3\ﬁ%—"ﬁ @T%,x>a,3ﬁ'{3ﬂﬁ1’q §x>a.
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C C
ma—gxwﬁw% ¥ PF,= —x —a

c cx
ggqfeTq PF - PF, =a + —x — — + a=2a
a a

& <, 4fE P 3@l x=—q,h 91 3 Bl a9 PF, :_[ng}’ PF2=a—§x.

2

2
39 feafd # PF,- PF, = 24. 38feiT &1 fag i %—y—ﬂ,ﬁﬂ@&raﬂm%aﬁ

b2
Hfameer W frod g 21
30 YR 9 fag feen i & sifawaem, 99 o5 (0,0) T /9 o187, x-3187 o
2 2
e &, e =
QEF AfquEed 69 o = b 31, GHHITHA STfaqutaea (rectangular
hyperbola) ga B

e ifameaea & TR @ &1 g% frehd e € fF sifauwaed Wy fag

2 2

X
(r,y) & U, =142 > 1,
a

31% X Zl,aﬂﬁxS—a x> q. U, ok Wi@ﬁx=+aﬁ?x=—aﬁ5
a
dre o feom T © (e Hg e1e W SRl sid@e e g ©)
2 2

A YR, SMRfd 10.29 (b) H, BH ATRITT 1 THIHI %—z—zﬂsg?q:r ET4
Hohd 2

T < FHHT i AU T Hieh HHIEUT ed 2|

| Teonuft | stfomtees o oFe Wi §, sfqweed & %R, g fag W SR
ST 187 o Wl o1y Tdemien W feem €) qenfy =&l U@ off stfawee e € o
T 3 Tefer TETd TR 378 o WY 378 B ¢ g U fefae w remE v=
ey | B
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3mepfa 10.27, 9 W StfquReerdl o HFe GHieir o fiemr 9 e frfafea feed

. sifqaer, <At faderen o wmier Tmfia € wife aft sifaweea ® ww fag
(r,y)® @ &g (—x, 1), (x,—y) SR (- x, — y) i AfaReem ® fem €

2. AfaReerd w1 TEl ged STTeY 18 W e et €1 U€ Wed Th YA

2 2

g © TSIEeRT B SRy el a1 21 SEEIU: j—g—laﬁra@wa&{

x-318 % ITfew ¥ ol sE e 6 € vt 2 ———2= 1 1 STIRY e,

25 16
y-218] o I © SR TEeh! wleg 10 @

10.6.3 YT AT (Latus rectum)
aftarer 9 ifameerd &t R § S arel SR Sy 218 W oiead (@res ek
3t foig stfauaera R &, &l ifaRae &1 Arfieia siar wed 2|

2
efgmi -t wifq, 78 <9 Wt © o stfaweera &1 s sher &1 ofer 2"

a
SaTEToT 14 fefeied sifaumeemdl o il iR et o e, Sehgar 3R et
S &t @eTE A i)

2 2
Q) %—f—6=1 (i) 1°— 16x> =16

2 2

7 (i) i U S %—%zlwwww

2 2
x—z—lyy—z—lﬁwmﬁm T U ? R

a=3,b=48R ¢= @’ +b*=9+16

aa: A o feemes (+ 5, 0)%3ﬁwﬂﬁa€ﬁé‘snéﬁ(i3,0)%’l
: _e_3

Iehgdl e==_73 2

qfqcAa Siiar i dars = LN

a 3
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2 2
(ii) ﬁﬁmﬁw%ﬁuaﬁaﬁm@mmﬁw%—%zlﬁwmé,

2
X

2
TR ST %—b—zﬂ,ﬁwmﬁmgﬂméﬁ

a=4, b=13R c=.a* +b* =16 +1 =17
ard: A o FdemsR (0, + 4/17) € oI el o Frdwnias (0, + 4) 7

o e ST
Ieohgdl e—a— 4
2
e e 1w =2 =
a

SEEIOT 15 AR (0, + 3) 3R wif (O,ig)?ﬂﬁ Al 1 O @

ity

T iR AT p-218 W&, SEfey, SAfqueerd 1 THieho %—z—fl&wﬁ%

it 3id (0, i@xw a= g

. 25
AR TR (0, £3);c=3 3R bP=c?—a?= R

TaferT, sifauererd 1 e &

2 2
2y _ ) 2
NES =1, 31efq 100 )2 — 44 x* = 275.
4 4

TEATETUT 16 39 AT o1 G0l I hifq fSeeht =i (0, +12) 3R ifeia
e w1 s 36 2l
o1 iR AT (0, + 12), ® gl ¢ = 12.

2
T S 9 R = 22 =36, 5 = 184

a
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zafery c=a+b; 9
144 = a + 18a

37eAiq @+ 18a— 144 =0,
a=-24,6.

FTh ¢ BUNHF &l 8 Tehdl ¢, THIT 89 a=6od & 3IH2 = 108.
3q; A= srfamada &1 THhL

2

X

2

y _
X 1% a3 - = 108
36 108 € yo

| oeTeeR 10.4]

frefafead 999 1 9 6 d 93 o, sAfquererdl o oil, At o s, Sohgar 3K
Tfqcia Siam &) SeTE A hiTeTT:

2 2 2 2

=L 2. L 3= 3. 97— 4x =36
16 9 9 27
4. 16x* —9y* =576 5. 57 -9x*=36 6. 49y — 16x* =784.

frfafed o9 7 9 15 9% Y&® H, KT 70 gfqasi & 9= T g AfdmEe™ &
HHRTOT 1A I

7. 3 (+ 2, 0), AT (£3,0)

8. 3 (0, £5), 7T (0, +8)

9. 3fd (0, +3), T (0, £5)

10. TR (5, 0), ST 2381 1 T4 § B

11. R (0, +13), T 3187 1 @arE 24 21

12. ARl (3.5, 0), Ters Siar &1 o« 8 2l
13. TR (4, 0), T9cs S &1 @@ 12 2l
4
14. 3 (£7,0), e= 3
15. At (0, + /10), € 91 (2,3) ¥ eI Sl 2

fafaer 3qrgvor

SETETUT 17 Teh RIGAHR edeh 1 A1, 39ek I ohg @ 5 9t &1 < W 2 S
fo smepfa 10.31 & <wifan T B A wWeEds 45 9 MU €, @ pfd 1031 W g4
AB T HINT (3ARfd 10.31)1
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Tl HJife Afa # Sy o @ @ 5 9 7, ®W Y
a=>591 wa € Afg vid gt fag o qdu =5 ere,
X-F1& o ¥ N o ST B I WAk I=sg
T HHIRLT

Y

- - 45>,

32 =4(5)x=20x Bl
RIS x=45d1 89 U ® < ol >X
3* = 900
ERIISLY y= %30
37 AB = 2y =2 x 30 = 60 Ht
IETE0T 18 T 38 o fY, 12 Hied W@ o W
feoh 21 <tk << 1 IR %% W FHixd e ° IS H Iy TR 10.31
T 3 Y HT FHE A W E IR FHT g 5 T
TWAAHR B ohg H fora 30 W g 1 A 7?2
o1 AM oifery o frefae fog w ek eter Seafer 21 e fdener, smepfa 1032
AR T T &

A\ 4 B

ST 1 GHIHOT x2= 4gy ST Bl ﬁ%%%,%iﬁwéwgﬁ

03 C 36x100
(6)2=4a%E,3mha= = =300 #t 9w 2l

- 1 . 2 .
eﬂaa@:ﬁwAB,mﬁr 2B & s (x,m)%l
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2
Ty =4 — =24
x? = 4300 % T
x= 24 =2J6T

SATETOT19 15 Ut il Uk g AB SHI deniedi & e o 39 YehR W@l TE € TR SEen
T O A, x-3781 W 3 377 50 B, y-3181 W Tl € 9 R T &5 P(x, y) 39 TR
foran e € fF AP =6 Ut ¥ fe@y for Pt foguy wh diefgm 21

1 WM ST B8 AB, OX @ WU O 0 sl © S foh eepfa 10.33 # @
T &1 AB W 85 P(x, y) T TR € fF AP =69 21
Fifs AB= 1594, zHfew
PB= o4
P PQ IR PR HH: y-3787 3R x-3181 W @ giferu)

X
A PBR ¥, cos 6= ; N

APRA@,sinO=%

Fifh  cos? + sin?0 = 1

. Dyﬁ
o %H "EHT
x2 2
DI S A |
81 36

37d: P o1 faiguer weh <l 2

AT 10 T MeMRa fafaer gvmaeit

1. % T WAARN qUedeh o1 &M 20 9t 3] T2 5 9t g1 1 31a swifs)

2. TH HEUd TWaod o R 1 ¢ 3N TURT 38 Healel 21 Jeqd 10 Hel S
? @R MR ¥ 5 Wi Hiel € 9%, WAoo & Hil #1 g W wid @ fha
<rer gm?

3. TH G99 IR goid Gl 1 kil (cable) R & &9 H ol g5 €1 9
w1 St & § 100 HeT e & 9o e ¥ IS Heatuw il W e gan ¥, few
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Tfora

g el dR 30 WX IR el B dR 6 W) 71 TeA F 18 Wl [ TSH 9Y
 S[E "HdS (supporting) TR T TaTg A hiTsT|

T Heqd 37 R Y #1 ¥ T8 8 WeR el R s ¥ 2 Wer 4 2
T fR ¥ 1.5 TR R fog | 9e0d Hi SR 1 i)

T 12 U el 9% 36 YR Herdt € foh gen TR fadurien w61 w9el o €1 v
o fag P o1 foiguer o shifSIY St x-3181 o Hueh ol R & 3 9ot X 2
S &1 &%A T DI S R x2 = 12y o MW hl THeh! ATH@S Sirar o
o = foete areft Y@nstt 9 o 2l

T Al AUgu W ed gU 3tferd war € for o I e Aifwal i gfa @
TN TS 10 W Ted €1 3R giel Siienai o ot i g0 8 HieX B Al gRI &g
Y2l R HHIRTOT 1A IS

WA )2 =4 ax, o Add Tk qHaTg B © @ t o weem & i 2
S 1 SN 1 Te1g G RS

QrRIST

39 A | Frefafad Seheaell U6 samdesdaistl o1 e foman 2

*

*

*

Tk o, qcl o S fageil o e S 9 o Uk feeR fag o " g
W B &

&% (h, k) 9N B+ oF IR T WHISRRO (x — h)? + (v — k)2 = 2 R

T AT ¢ % 39 9t fagei w1 T € S e fAfved we @ e
da o T fAfed fog @ 9oF g W 2

A (a, 0), a > 0 3R FT@ x = — ¢ A RITT BT THFT 2= 4ax B
TS 1 AT W WM el 3R e o 3181 o olded 1S e 3
foig Tere™ W B, T Ueer™ @t A Siiel Hed 2|

AT )* = dax o Tifreia Sfram w1 e 4a B

T e gl o S fage w1 gge & e e § 9 feer fagel 9
1 IR 3R Bl 2

2 2
x-3718 T A At el BT FHieR %+z—2=1 2l

efam at forelt off A @ S arelt iR G eter W oleEa darae, fEe
e fog defgm R &, #1 drdg i Aiee Ssiar wed
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¢ <rEEa %Jrz—z:léﬁwfﬂaﬁtvﬂmﬁm%%l
o g = Schsar, SodM o dhg @ A SR w9 v w1 SREl W
ST |

¢ T 3Mfaweed qt & 39 @ fagetl =1 g ¢ forent oo o 3 feer faget
T T 1 AW IR B R

2 2

¢ x-318 W MY drel AfTREed 1 THR z—z—z—2=1%|
o Afquftee™ 1 foredt off i @ S arell IR STy W weed s feh

3 foig erfamae W e, 1 stfauiee™ st e sfar wed 2|

x’ y2 4 . 2b?
S W?—?ﬂéﬂfﬁ?ﬁsﬁmﬁmﬁ—%l
a

o ATRITT A1 Scohdl, AT o hg | 1Y 1R ohg 9 v 1 SR

T 2

AfreTias gy

sofafa ford 1 g8 g wEne § @ U 1 A o SAfafafasi 3 s aoht
o U 1 ST R Rt Fgifaeh SR ARG Hext ©1 Euclid 3 @«
300 £, SAfAfa W 791 A7 feoran = weiyem =fw o fa=i difas foa gr
e T Ffea fvmRifaal o ofuR W sefudta foe &1 wfed fRam sanffa,
et gRY aRfal oIk At 3 fman, STk steme | S Siemtio
faferei oF SN i STava® Tel SdEn sAfafd fava s Thiwk e w
Euclid, = & den S Geagal | Wrw off senfs 3 &5, e 1300 a9 dek Ferdt
W@l 200 E 9. ¥ Apollonius 7 Tk &, ‘The Conic’ faeht S 3™ Hg@qut
AT o WY Vip IERl o aR W i 3R 18 YAl qeh seiig @l

Rene Descartes (1596-1650 A.D.) o 1 W 3Tk aveiiieh SAMHA
T (Cartesian) Fel STl & fSEep! @efehdl La Geometry 79 ¥ 1637 . |
TRIYTA g21 W Sveifus safafd & gaed fagia iR fafmt & veet € Peirre
de Farmat (1601-1665 §.) = 7=t ¥ feran o g9iael, Fermates 1 fawd W
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™, Ad Locus Planos et So LIDOS Isagoge - ‘Introduction to Plane and Solid
Loci’ Shael 39eh! Hg oh a1% 1679 5. H TR g3 ol $HGL Descartes ol
SYciftes efafa i gt S 1 g fae|

Isaac Barrow - @rdid fafedl o9& @il faweepa fomam Wﬁﬁﬁ%
GHIRTUT T A o fTU ST oTieR! i fafyr @1 GamT e 3%iH o 9K
o fdenient, ¢t (Polar) @R fgefe™@ (bipolar) w1 FamT famam|

Leibnitz = ‘91’ (abcissa), ‘grife’ (ordinate ) 3R fstior wa (Coordinate),
1 94T ATl L Hospital (SFTSHT 1700 2.) = dAaifyer sfafd | T Hewyol
qr3d g T

Clairaut (1729 5.) = Ha9eH 4 T ! {21 T20 97 S €9 7 o 384
s TRt 1 e w9 o f@ Cramer (1750 ) ¥ o= €9
T fademetl 1 TAT FTh I BT FHIBW (v — a)? + (b —x)? = r TEA@ 3= =4
T o Svcifie SAfafd w1 HelaH TEqdieior {5 Monge (17813.) 7 3mefes
foig yaorar & ¥4 | @1 w1 g e geR 9

y-y =a@x-x)

T 3 @Al o e B 1 Wiadd aa’ + 1 =0
S.F. Lacroix (1765-1843 £.) ¥f¥g U8 q&ih o@s® o, Wfthd 31 dvaifies
soiffa o IR el wel e §1 S W o wHieh i < fag w9

y-p=L )
o —o
B-aa-b)

AR (o, B) Wy =ax + b T a1 wag ﬁ AR IR a Y@t ok

4

a —a

1+aa,] ft feam =" arda | svEdsES © T

Secifireh SofAfd o STovT o 1% 3 eld STaedeh I3 ol 1 B o feT 150
I ¥ Ay SAaaIR T UM 1818 E H C. Lame, Ush fafae sSifeR, =
faguel E =0 3fRE' =0 Wfaesg foig @ S a1el 56 mE + m'E’ = 0 %! =arn

faem T Wi I § TR Hequl STeul Y URessl o Hefud g
I a9t Archimedes (287-212 £.9.) 3R Apollonius (200 £9,) 7 ek
Rl 1 TeHEe fRan el A I Aoyl SUHH ¢, fEd amer efafier ik
THTY] O o HER W Tefud STUUl o NI 3Tk W H1 SR g T

LT I 1 G tan O =[

7
_Q.Q —_—
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(Introduction to Three Dimensional Geometry)

s Mathematics is both the queen and the hand-maiden of
all sciences — E.T. BELL*®

11.1 wﬁw (Introduction)

&0 W €, o forelt qar o feor wan foig o) fearfa faerfcor
% fou &9 39 9a ° 3 WER Ta W@ gfiesfd st |
Aifereh T hi STawahal Bidt €1 37 T@net &t fFdemer oIk
3 T oifar 3RA w1 el o e 39 fag o fRene
(coordinate) ed €| Aol SiieF § THNI shelel Weh acl
H feord fogetl @ € gew 72 T 91 21 S0 SAafer
H weh T T g i fafy= aaa ¥ frafa steran e wom
¥ W TWE d% WA o IE AgAA KT TH
fafere aua o feufa anfs, &1 off S &6 eaveshar gedt 21 Leonhard Euler
' (1707-1783 A.D.)

Tl YR Th W h1 B ¥ dehd g T faga doa
&t et i TUer Bd o U= i Ak & feafa w1 fufor w0 & fow gy 37 faged
F Y WER o Rl T At 7 @ waia T 2 afew su f6g w1, FW ok we @
S, F1 ot SETTRal TSt T o7 TH hadl J L dfedk dF WER ofifass delt o
A SR e R % e 9 e w e A %, W fg A
TR o SErl @ A, 9o 37 FE o wY ¥ FAE HI A Bl S| FH H TWER
oo ARl qU 39 AT 1 Y dH WER Fiaesicd i a7 81 37 WO Hidesied
FH I el 9 ofd SR i e B a9 gend s9 fag & ffF fdee aa
o G Trdonier sead €1 39 YR 3Tafier (space) § o wh g & A Fdemss
eI &1 39 o1 | v Tafadia sfafter o senfufd 1 gorsgd Heheu el 1 st i)
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218 TIford
112 frfarta sfafty o fdwmer ik fdonier-ae1 (Coordinate Axes and

Coordinate Planes in Three Dimensional Space)
foig 0 W dfT=sftd ®H It T WER @& Tl
H HEUAT HiteT (AR 11.1)1 & o ad
W@Et X'0X, Y'OY 3R 2’07 R wfaesfed
& TS Hoen: x-3181, y-318T 3R 23787 hed
B TEd: dEd € b 3 A @l e @ gl
T= T HUehITUTeh THe9Ties e/ #ed ©1 XOY, vy
YOZ 3R ZOX, el sh! sl XY-ael, YZ -, <7
qgq ZX-ae, ®ed 21 A dH qo e qa
HEAd B

B9 TS o dcl i XOY 7 od g1 3R
Z'0Z @l %1 a0 XOY W daad od &1 afg
HIS o qd Wl afded: W oal Z'0Z @
FeAd: Bl €1 XY-ae ¥ OZ &1 fgon & 3
1 SR A TE IR ek $iR OZ' Y fRen § A= w1 SR A gfEt wonerh
gt €1 3l SH YRR ZX-ad o <fed oY fewn # T 7w gfEt oM iR zX
ad & a¢ OY' &1 faen & =t 7 gt womere 7t ¥ YZ-91 o grg@ OX feem
H Ardt T 3@l oA e sHes Wi OX' i fwn ® AR M g wonens gt
g1 fag O =1 Frden frehma 1 g foig wed &1 i e a1 siafer 1 e i
o ofed €, 39 =™ o 9™ XO0YZ, X'0YZ, X'0Y'Z, XOY'Z, XOYZ', X'0Y'Z!,
X'0Y'Z' fR X0Y'Z' %1 3R 5= wwawr: LI 111 ..., VI g1 9&i¥fd & 2

113 ofafter ® wah fag o fidomer (Coordinates of a Point in Space)

sfafter o fafyem fdemied, Frdwnien aeil o1k wer faig wfea Frdwner fepm o == & w9
fRu fog o 9 fema (x| y, ) 1 @ ®E o1 fafyy qen faema: @ genet & ffks
(Triplet) T SH R ofaRker ¥ ¥ 95 (v, y,2)

fruftor @ #Y fafa & e@ B fawr @ =men Z 'l'),,«(x’y’Z)
F E

saftar o fag g fig P¥ XY-d@ W PM e ;
diad & foge T M2 (fa 11.2)1 7@ M3 ¢
-3 R ML 9 ST, i 588 L firer 81 A /0 T Y
AT OL=x, LM =y 3R PM =27 (x, y,2) g =~ &----- Peeu-nn v
P%WW%IW}CJ,Z@W:W@P [L (xl\.)/f 0)

& x-faden®, y-fadems, gen o-fademw X
hEd 2 3T 11.2 9 8H 3@ & ok g P(x, y,z) 31 ITFTT 11.2
X0YZ ® feord 2, ofd: x, y IR z Gt e
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Ifg P ferelt o oreeier ® @ di x, y 3R z % fog asgar IRafda e 9 € 39 TR
siaRel | feorg fordt fag P &1 Wiaan arsdfass S@nsti o wiad BS® (v, 3, z) 9 foman

S 2 zZ
foetma:, faeht ffew (v, 3 2) & fU "C
M W g9 x o 9 x-31 W fug L fuifa A £

FW & T XY-aa § fag M Feifd =@ 2, ¥ 7 P
<&l 3ok fEe (x, y) B1 2 G i LM '

) . O >Y
AW x-3TH W A T AT y-3T& & THIHR i i 1B
21 foig MR 9E=7 o 9 89 XY-dd W A D
MP @a @ied €, 3HW fog Pl z % G SR 113

freftor wd €1 39 yeR fawif@ fag P &
ﬁ%ﬂﬁ(x,y,z)%l o1a: siaRel H feorg fogewl =+t anafas wemst & wiva ks
(x, y,z)@ﬂaam—@ml'@ﬁ%l

faeheua:, siaRe o feord fog P ¥ &0 fdwier dal & 0@ & qa di=d €, S
x-38T, y-3181 3R z-30& H HEW: A, B qon C fagefil W wiesfed wwd €
(3mepfa 11.3)1 A OA=x, OB=y @2l OC=z & i faig P & fdenes x, y R z B
%ﬁ?@%ﬂP(x,y,z,)%Wﬁﬁ'@ﬁ%lﬁ?ﬁﬂﬁ:x,yﬁ?z@ﬁqaﬁmﬁﬁw&ﬁ
w fag A, Baen C fauifia od &1 f5ig A, BAen C 9 &0 Ha9: YZ-dd, ZX-ad e
XY-de & A @9 qef ©ied €1 e d40 qell %1 ADPF, BDPE @@ CEPF 1
Hiesed fag Treq: P&, s sima-fikew (x, yz) & & 2
&1 <@d § o 9% afdaier § &g f6g P (v, y, 2) ®, @ YZ, ZX A& XY deli § wefer i
W:x,yﬁmz%l

fig O & Frenia (0, 0, 0) &1 x-311 W e foreht foig & Frdeeh
(x, 0, 0) ﬁ?YZWﬁﬁﬂﬁWﬁé%ﬁm(O,y,z)ﬁ%I

o R % s i i e ¥ fre fog frem i
2| Frefafaa groft el smerel § frevmes! o fag <wid 2
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H|IOT 11.1
iﬁ«* I I 11 v | Vv V1 VII | VIII
X 4 = = 4 4 = = 4
y + + — — + + - -
z 4 4 4 4 = - - -

SETETOT 1 3epfa 11.3 ®, afg P ok fdwmer (2,4, 5) €@ F o fdunes o swifog
g1 fog Fop forq OY o erfe =t et <& 9= 21 ema: Foh e (2,0, 5) ®
SETETUT 2 F 79 A hifey feed fag (-3, 1, 2) 3R (-3, 1, -2) fem @

ol grot 11.1 |, fag (-3, 1, 2) S8 oTeqen ® qen fog (-3, 1, -2) ©3 o= H
feera €

| et 1.1

1. T fog x—o15 R feorm 21 39 y-Fdenar qen o-fademsk = 272
2. T fag XZ-aa o 21 5@ )-Tdenes o6 IR H o9 9 FE Ghd 22
3. o9 ol & AW wagy, fe frefafea fog feem B
(1,2,3), (4,-2,3),(4,-2,-5), (4,2,-5), (- 4,2,-5), (- 4,2, 5), (-3,—1,6) (-2,—4,~7)
4. @ wm =1 9fa Fife:
() x-318 SR y-21e1 I Tk WU e W TH qad S0 €, S qd hl

F&d 2l
(i) XY-9e1 & u fag o Feune ®9 % T T
(i) fdenes aa siaRer 1 arseier o faanford e 2

1.4 = ﬁl@aﬁ & W i T (Distance between Two Points)

fefarta fadens freem o ema <1 fogen & 9 &1 <0 &1 e1eaT" = 9ok 21 3T o
B 9 31emdd o faear fafadia frem o fow & 2
A ST, i S8 OX, OY do OZ % & = f9g P(x, y,, z,) @0

Q (x, ¥ 2,) 2l
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P aen Q fagewt ¥ fdenes aefi ok
AR qa difay, 99 gd T sy
faerar & et ool PQ ® (3f@m
3Rfd 11.4)

FifH LPAQ TH HHHIT =
s/l PAQ H,

PQ? = PA? + AQ? (D)

T Fifh LANQ = T HHHII,
gHfery ] ANQ #,

AQ? = AN? + NQ? . (2)

() ARQ) T el g g 8, fF X

PQ? = PAZ+ AN? + NQ?

A, PA=y2—y1,AN=x2—x13ﬁ?NQ=zz—zl
2
TR PQY = (v, —x) (1, - p) F (5 - 2)

farta snfafa =1 af=a 221

3TTeRTT 11.4

&d: PQ= \/(xz_x1)2+(J’2_J’1)2+(Zz_21)2

5 7 fagst P(xl,yl,zl)ivﬁTQ(xz,yz, zz)é? = 1 g0 PQ o foau ¥+ 2l
foreoa: Wii’x1=yl=zl=0,3194'f?[f%|§P,IE{ fago= @

0Q = \/x,*+y, +2,”

ﬁlﬂ@%ﬁtﬁfﬁgO@TWﬁgQ(xz,yz,zz)%aﬁﬁaﬁ@WW%I
saretor 3 fageti P (1, -3, 4) SR Q (-4, 1,2) o =g %I 3T = Hife)
g1 PQTaget P (1,-3,4) 3R Q(~4,1,2) & o= &1 Tl

PQ = /(=4 —1)*+ (1+3)*+ (2—4)’

= J25+16+4
= J45 = 3 /55

SETETOT 4 <WMEE TR P (-2,3,5),Q(1,2,3) 3R R(7,0,-1) @ 2|
&1 89 d @ T W@ g, w € W w fred B €

et PQ=\/(1+2)%+(2-3)+ (3-5)° =0+1+4 =14

QR = /(7=1)+ (0-2)*+ (-1-3)> =36 +4+16 = /56 =2+/14
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R PR = /(7+2)*+(0-3)*+ (-1-5)* = \/81+9+36 = 4/126 = 3,14
T YFR PQ + QR = PR
ard: fog P, Q @IRR W@ €|
SETET0T 5 #4065 A (3, 6, 9), B (10, 20, 30) 3R C (25, - 41, 5) T GHHI B35t o6
e &2
o -9 9 e U g § T
AB? = (10 — 37+ (20 — 6)> + (30 — 9)?
=49 + 196 + 441 = 686
BC2= (25 — 10)2 + (— 41 — 20)2 + (5 — 30)?
=225+ 3721 + 625 =4571
CA?=(3-25)+ (6 + 41y + (9 — 5)
= 484 +2209 + 16 =2709
B9 U € fF CA?+ AB? = BC?
3d: AABC T Guahivl et =&t 21

SETET0T 6 ) fage Aden B fdenes wwen: (3,4,5) 3R (-1, 3, -7) &1 i
fo9g PF 9y 1 WHIRIT T SIC, SEfeh PA2 + PB2 = 242

ol A Wifaeiia fog Pok fsene (x, y, 2) 2
3 PA> = (x — 37 + (y — 4y + (z - 5)
PB? = (x + 12+ (y —3) + (z + 7)
U T wfdery o SIER, PA’ + PB2 =24, BH W el ©:
(x=3P+@—-4P+@E-5+ @+ 1y +@-3P+E+772=2~
qA - 2+ 2y + 222 —4x — 14y + 4z = 2k* - 109.

| worerett 11.2
1. frfafea fag-gmi & = &1 g0 7 wife:
() (2,3,5)3MR(4,3,1) () (-3,7,2)3R(2,4,-1)

(i) (~1,3,—4) 3R (1,-3,4) (v) (2,-1,3) 3R (-2, 1,3)
2. <uiisw fom foig (-2, 3,5) (1,2,3) 3R (7,0, -1) @@ 2|
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3. fr=fafed = genfua s
(i) (0,7,-10),(1,6,—6) 3R (4,9, — 6) TH THlGAE I o wid )
) (0,7,10), (-1, 6, 6) 3 (—4,9, 6) Tk Gk et & i )
i) (-1,2,1),(1,-2,5), (4,7, 8) 3R (2, -3, 4) Th TAR =g = ¥ &1
4. U9 fager o wH==g &1 GHHOT @@ siteg St fag (1, 2, 3) @R

(3,2, -1) ¥ gHgEy 2
5. feigatl P @ o+ e o1 gl T Hifew et fagei A (4,0, 0) SRB
(-4, 0, 0) ¥ g =1 FTHRA 10 2l

fafaer Sergvor
sarETor 7 <uisy f fag A (1,2,3), B (-1,-2,-1),C(2,3,2) R D (4,7,6) Th
griae =wgs & ¥ € wg T8 Tk e e R

T IE T o fog fof ABCD Ush TR Iq4S €, &6 T @ sl i §aH fKEm
1 STEvIH 8

AB = \/(—1—1)2+(—2—2)2+(—1—3)2 = J4+16+16=6
BC = J2+1)’+(3+2)°+2+1)’ = 912549 = V43
CD = J(4=27+(7-37+(6-2) = V4+16+16 =6
DA = /(1-4)+Q2=7)+(3-6)" =9+25+9 = /43
#Fifeh AB = CD 3R BC = AD, 30l ABCD Tsh @ik =q4s 2|

319 7% fag &0 o fau & ABCD sma 721 ®, o9 femm @ fo s9er fasol AC
AR BDEHA T &, B0 UA © :

AC= J2-1+(3-2+2-3=1+1+1=43
BD = /(4 +1)*+(7+2)°+(6 +1)> =125 + 81+ 49=.]155 .

FifeF AC #BD | 3/d: ABCD T& 37 =1 21

| oot | formol AC e BD woR wHfgsfoa #2d €, % U1 1 T e o
ABCD &1 guicR =q4s fag fran <1 e 21
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Saetur 8 f4g P S YT 1 GHIROl T1d HIFTT S 39 YR =erdl € foh STl
fagel A(3, 4, -5) 9 B(-2, 1, 4) 9 <& 99 2|

T I fag P(x,y,2) 3 Y%K € % PA=PB

ar: =32+ =47+ (z+5) = J(x+2)*+ (y=1)*+ (z-4)’
gl (x=3) +(y—4) +(z+5)° = (x+22 +(y-1)> +(z—4)’
7 10x+ 6y — 182 —29 = 0.

SEEI0T 9 Uk IS ABC 1 s (1, 1, 1) B1 A% A SR B o e s
(3,-5,7) 9 (-1, 7, -6) 2 fag C =& e 7 s

& WM Coh R (x, p, z) € AR hgeh G & fdemes (1, 1, 1) RRu 2

x+3-1_

safeTT 3 Ian x=1
y—=5+7
Z - =1 qf y =
3 : Y
z+7-6
3 =1, qP oz =2.

3d: Cok feens (1, 1, 2) 2

ey 11 u¥ fafasr gyv-raeit

1. "9 =q4s & o 3id A3, -1,2) B(1,2, -4) 9 C(-1, 1,2) 2 = i
D o fene T wifsl

2. TH IS ABC & 3wl o fcems &9 A0, 0, 6) B(0, 4, 0) den
C(6, 0, 0) T Frqs =1 mfeaepis 1 Ao 1 Hifey

3. af% 19 PQR 1 s qot faig € IR o P(24, 2, 6), Q(~4, 3b -10) 3R
R(8, 14, 2¢) & @ a, b 3R ¢ 1 I A S

4. Afg fog A IR B wa9: (3, 4, 5) @ (-1, 3, -7) €1 =R fag P gru ffda
TO=ag | Gafud eI F1q HIfT, SET PA2+ PB2= k2 el k 3R T
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HRTIT

o Tfora senfufd o5 Swhiftre srdie s e o e 3 wReR dee
@t gt 2

o fdurienl & g, & qo1 Fuifa s @ 5= fdene 9@ XY -9, YZ-dat
ZX - FEd 2l

o < faderier a1 Sfdier i 33 AN H Sied B S oTei9r wwd €

o fafaria sfafa & fdt fag por Frdensst &1 Oea w& &S (v, y,2) & &9
H forar Sl €1 6l x, YZ-9d 9, , ZXdd ¥ 9 z, XY dd U 5 2

¢ () x-1e W e fog & e (x, 0, 0) Bl
(i) y-31e1 W fepet fag = fdena (0, y, 0) €1
(i) z-31e7 W FReh fog & s (0, 0,z2) B

¢ = fage P(x,y,z) @ Q (x,, ¥, 2,) éFEﬁT“[aﬂaﬁlfl%

PQ:\/(xz _951)2 +(, _y1)2 +(z, _Z1)2

dfETias gEYgf

1637 % H Svciftieh S1ffd o S Rene' Descartes (1596—1650 A.D.) ¥ et
fgfa o &F H Scoi@dd ®E fhdl, e TeeTfIwhRe Piarre Fermat
(1601—1665 A.D.) 3R La Hire (1640—1718 A.D.) ¥ it & &3 & & fepan|
Ty 51 @l o o e sefafa o geu o gemea ®, wq fave faeem
& ?1 Descartes i Tz sfafer o fag o féwnient & fowa & SFar off
Ry e 39 fomfaa &t fewmam

1715 % ® JI. Bernoulli (1667—1748 A.D.) ¥ Leibnitz %! fa@ o ¥ =
fenier aetl w1 uiEE Seoifad @ 59 g9 e w9 X @ 2

TG 99 1700 3o H P UcheHl i T&qd fhT T Antoinne Parent
(1666—1716 A.D.) o o | o¥aiftes 29 safafa o fovg o forqga foae=m 21

L. Euler, (1707—1783 A.D.) = ¥ 1748 ¥ Yh1¥1d 379 &ieh ‘SATHIT
=’ % TR we o URfre & 59 st § fafadia feeme sfafa @
YHaredd Ta ®wAds av T&d Rl

I IATRT o HEF oh 918 & SAHd 1 9 9 e o | fowar
fopen T, fS9e1 Haia® YA Einstein o6 9MgER o fAgid § T&HE-T9g
3T (Space-Time Continuum) ¥ §&e 2l
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T 31 3TdhetsT

(Limits and Derivatives)

*® With the Calculus as a key, Mathematics can be successfully applied to the
explanation of the course of Nature — WHITEHEAD *%*

12.1 ‘ﬁ'&lﬂﬂ (Introduction)

Tg A He Hi Tk GfHHT T Ferd 06 w1 98 e
& e gera: wia o fegefi o aRad @ %o o 99 o e
Il AR 1 e fha S 21 Yeel §9 STahers
(Irafaes &9 9 qisfg foee fom) j\:I%?Iﬁ“il\?TTﬂ\T‘H(In‘ruitive
idea) YA 1 AT TH HIHT 1 TE AR 7 AR Frr
o SISO oh1 S LT R TR 9IS §H STaehars i
TR HTH ok FoA SO S SR Teehetst o ST <
FS TFIT HUN| FH FS (a8 AME Forl o STahas o
T |
12.2 3raehetSli ol WESTYd are
(Intuitive Idea of Derivatives)
iferer FET A erHifea T @ o fie ww wEi/es weer 9 iRt ¢ Gehel § 4.92
HieX 30 77 Fxa1 € ol fie g HieX ® 99 &1 T gl (s5) Yol H AW T T (p)
o Tk Bo o 9 W s=4.92F & T R

G RO 12.1 H Uk @Sl 92q ¥ iR e uw fie o Sehel | fafa=
T (1) WHR T 99 H gl (s) W 2

T Sfishgl © THT =2 Wohg R g 1 o A1 wEA €1 3299 €1 3@ qHE
TEoH & fAU 1 =2 Wehe W TANG B oo fafae Traiauel ™ med 97 Ad wE Th
T ® SR YN H € TR W /=2 Wohg W AN ok SR H D YR TS

Sir Issac Newton
(1642-1727 A.D.)
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=1, 3 (=1, o= WA P =1 3R =1, Thel RO 12.1
o ofte T TS gl R (1,-¢,) W W R T Bl ; 5
21 3T U 2 SFel § HiET o 0 0
1 4.9
_ =03 = 2% R T 15 11.025
FEATTTA (1, 1) 1.8 15.876
~ 1.9 17.689
= M:%ﬁr/@r 1.95 18.63225
(2-0) 2 19.6
T GRR, =13 =27 &= HqLF o 2.05 20.59225
196 4.9\ 2.1 21.609
- %:14.714?/@ 2.2 23.716
(2-1) 25 30.625
T4 R fafae o fefus =1 3R 1=2 = & 2 44.1
e a7 1 Gieher i 8| FEfeiad Srol 12.2, 4 78.4
=t TS IR (=2 Fohel & T HieX I Hohe
T e 3 (v) @ e
AR 12.2
t 0 1 15 1.8 1.9 1.95 1.99

1

12 9.8 14.7 17.15 | 18.62 19.11 19.355 19.551

TH GO U TH Sdelihd i @ foh Wied an efii-R wg w1 g1 SE-s =2
W HAT BN A G STEe S ST © B9 SEd © TR (=2 W &H a7 % TH
g 3o Al T U B | TR T © Toh 1.99 Wehg 3R 2 Uehs o o™ o AT
T A e @l &n e feprerd € TR 1= 2 Webe W wieA 9 19.55 W@ 9 g sty
% 2

79 Tt i Frefafaa sl & w9 fofad oo e 21r=2 9os
¥ YR I gU fafaer TraiaRretl W 1A 3 1 Uiehe Hifere) gd i wifd 1 =2 Hehg
SR (=1, Wohe o o= WA A (v)

2¥FTER e daw A gl

f,-2
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_ L H T R g - 2WheH T A
t, -2

_ LS T H g - 19.6
t, -2

frfafeaa o 12.3, 1 =2 Fohel 3iR 1, Gohe o i Tiex Ufd Tehe § A A
Vﬁ%:

H|RUMT12.3
¢ 4 3 2.5 22 2.1 2.05 2.01

2

12 294 | 245 | 22.05| 20.58 | 20.09| 19.845 | 19.649

TEl : B &AM 3d € o A% eH =2, § URH hid gY TR HHAel| i ofd
S B @ BH ¢=2 W AT 1 3Afueh 3Tesl |y e 2l

STfeherl o 9UH F=ad | 81 =2 R 9 8 Tl 9¢d IHA=Ral § "I
A A foran B SR 99 omen 1 ® fR r=29 fwfad g w9 wenfea s A =
STfehel oF Tt F=ad | =2 W 31d B a1e =ed FHAlade | 7ed a7 1 fohan
2 3R a9 omen 1 ® fF 1=2 & fofaa o8 %z sy e 7 w2 fags w9 9
et SR T WeA S o A JH 3T Th FHM W W T =1fee g9 fHfvea
w9 ¥ frerd frehrerd € 76 r=2 R fig &1 97 19.551 9@ 3R 19.649 H/A & =
21 TR ®9 ¥ BH e Thd B
fof =2 W dwfas am 19551 A s249¢°
oA SR 19.649 WA, & T Bl feememme e /B
S fop el wRR 9§ R AT -
& IREdT w1 R T o FEA S
fromfea  foren, @ Frefafaa 2 % """"""" &
“fafay &or T g | aRem &l T ﬁ-?é :
1 A T 81 B hed @ TR

T B s =492 H =2 -0 c

et 19.551 3R 19.649 % = . Co R

o gl ) / 2 Z:i'tzzl-ktl ‘g‘qq_a:[,t
T O &1 gl & TE

foered fafa st 12.1 § <o SATFH 12.1
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B T8 oid WA (1) IR WM o R 9 fie &1 T (5) w1 e 71 SE-Sd
AR o STFT Ay, b, .., T GIH I HT SR SR S @ 99 & Wi ol ok
ST A T o€t T B § S

Cl]?’l C2B2 C3B3

AC,” AC, AC,
% TG S STTHA FI B T, S CB =5, -5, T8 T T S fie wHraa
h,=AC,® T %I €, T TP 12.1 9 = frehd frsper giafeea & &6 o I
1 A oIk o o5 A TR THIR@l o 1ol 1 AR S et 81 T sl H, 1=2
T W Y 1 dichifeln 97 9% s=4.92 % (=2 T W90 & @A o THH 2|

12.3 @U@ (Limits)

IRt foeer 30 qed 1 IR wyeeqan ffde @i @ T e @w & ufean @ik
Afursh T &9 ¥ GHZH 1 STEvThdl €1 B0 Gl S Heheudr ¥ IRifed g9 & fog
@'T)’%‘Q‘Iﬁ)l (illustrations) <1 SR W 2
F fx) = @R fTER FSW s FINT F S9-S" x I h
afferen fehe WM <4 €, flx) 1 9 9 0 1 AR STIER il Sl 21 ([ SAehid 2.10
seAT 2) T wed g lim f(x)=0
(8 () o A €, S x Y H1 AR SE Sl B, TG W1 §) f(x) Bl H,
S x [ T SR SR T T, 1 W FHSA ST S x = 0 R f(x) FT HH B AT
AH &9 WS4 x> a, [(x) > [, T [ G f(x) BT GHT F8T 6@ 2 AR

T T8 YR foran s @ lim S (x) =/,

T g(x) = x|, x =0 W foER HifSw v G ff g(0) TRenfia =t 21 x
0 o 3ffueh f7ehe |HT o ToTT g(x) oF W o1 Ufishel i o folg &d <@d € o

g(x)amnﬁow“raﬁxwm%wm )lcii%g(x)=0.x 20 fau y=|x &
ACE ¥ 98 TEoidl ¥ T TN ¢ (S B 2.13 1A 2)

2
frfafad wem = far Fif: h(x)=> _24,x¢2.
o

x % 2 o TS Hehe A (feha 2 7&T) o fau h(x) oF AF @1 9w

Reprint 2026-27



230 Tford

FHI| AT Tl @R HAEC fF gt 7m
4 o fare 31 ==l (3Tl 12.2) H fRU e
y=h(x) o 3Ter@ W foaR *E 9 9! fhfea (0,4)
T fHerr 21

3 |t geral § T QU A x =0 W Hed
% S HE T80 L 7 =T 9 aad H 36 W (0,2)
AeiE el € foh x b ¢ 1 SR SIS Bl 2
&M ST fof x & &N o F R SR TH /
o o = 9 SR W < AR R, S aF g
frpe @i oA A A oW HH B R S A g W 20 O 2,0)

ek 81 TR &1 399 @i ®9 9 < g \;',
- 9T¢ gey K1 G 3R S ey ki HE 9iE Bt
21 e £ ok ¢ &1 i T f{x) 1 9€ TH © TOAM

S f(x) oF AH W SR Bl 8 W6 x, o o SIS AR STEL a1 21 TH! YehR ST el i
o1l 3Heh gwid o folu, e W faer sifse

Y
I, x<0 N
S (X)={2’ " y=£x)

0,2)

3Mepfa 12.3 § 59 o w1 Sei@ <091 T ® qE
T TfH oW fHMAF x<0k T f(x) w4 9 —2(0,1)
W AR T ® SR 1 o wEE ® e 9 W f(x)

X' € >X
and w1 Hm mS(0=12) gt yer 0 W £ w1 A v
x> 0 % fau f(x) & Am W Al w7, 2 @ etufq o Y
& <t wa i im0 =2 3 5w feufe 7 and s 3R 12.3

¢ & ki TN f=-fo= ¥ SR o7 39 %% Whd © R 99 x Y T SR SR
B € 9 £(x) 1 G S 21 (Wl € e 0 W aRefid 21)

qrTIT
& %ed ® T xlirfll, Ax), x=a W f(x) @1 e (expected) WH B, f5&4 x &

¢ SR e wHl & faT f(x) 1 7 KT €1 39 9F H @ W f(x) B o€ qg
I HE T wEd 2
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T Fed € i lim f(2), x=a R f(x) 91 oriferd 71 & 69 x % o % T
3R o faehe aHl o foT f(x) & A KU €1 30 91 Al g W £(x) 1 T 987 I
G wed 2

7fg g SR ¢ uey 1 Had G 8 9 89 36 S9ARTS WH &l x=a W fx)
F! €A Fed € iR W 1M ) ¥ fefm w €

I ¢ IR a1 e HY HA T T Bl a7 FEl S € R x=a W fx)
1 A AR T

Feid 1 (Mlustration 1) ®e™ fx)=x+ 10 R fa=ar INT| 89 x =5 W ®eH &I €
A AT AR STEY, T 5 oF 3TAd e x o AHI oh faT £ o A 1 IRehe &l
5 o 3fera Tiepe o1 3R & T4 4.9, 4.95, 4.994, 4.995... 3fE €1 2 faigaeti W fx)
& M 9 groftag &1 36 YRR, 5 o tedd e SR <1 iR ardfas @t 5.001,
5.01, 5.1 ot &1 27 fagefl W off wer o 99 "Rof 12.4 § K €

| 12.4
x 49 | 495 | 499 | 4.995 5.001 5.01 5.1
fix)| 149| 1495| 1499 | 14995 | 15.001| 15.01 15.1

areft 12.4 9 &9 fifa & © R fx) &1 9 14.995 9 w21 3R 15.001 9 Bie
2, 98 e w1 gU TR x =4.995 AR 5.001 o ot o SHIT el sfed 7 8l
g U HTA GG B o 5 o o 3T w1 HEemet & for x = 5 W f(x) 1AM

15 € 31q lim f(x)=15
THl YRR, W x, 5 °oh € AN SE BT €, /1 A 15 Bl =fey sreiq
lim /(x)=15

37d: I G B o £ o a1d get 1 Hien oI <) uet w6t HiAn, S 15 oF SR
g1 W TR

lim /(x)= lim /(x)=lim f (x) =15

x—5"

AT 15 F 9UeR BH oF R H I8 (TRY Ho o STerd S 3Tehid 2.9(ii) STeM 2
¥ e 7, 1 @t fRfad 9 a1 21 39 ofefa o W oW | ? fR S-S« S
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o A1 Al TR AR A AE 3R ST &I, e f(x) =x+ 10 1 37e@ &g (5, 15) i
N ST BiaT Sl 81 89 S@d © T x=5 W o W & A 15 o S
Bl 2

TR 2 T flx) = x° T =R FISUI ST FH x = 1 W 36 Fod &1 HH J0 HH
1 JA | et fefd i TE 9d §U 89 xoh 1 o e HHI oh faT fx) o AM
%1 GRUTSG Y 21 TH WRON 12.5 § @ e ®:

H|ROT 12.5

X 0.9 0.99 0.999 1.001 1.01 1.1

Sx) | 0729 0.970299 | 0.997002999 | 1.003003001 [ 1.030301 | 1.331

39 OROT © eH A d ® TR x=1 W £ %1 7 0.997002999 ¥ Sifies SR
1.003003001 ¥ 7 &, 98 ot H L foh x = 0.999 3R 1.001. o = Fo
YT T Hfed 7 81| 98 | GeheTd @ foh x=1 1 /M | o aTg 3R 1 Gemsii
W AR Far 7 ereriq

lim f(x)=1

x—1

T YHN, 9 x, 1 o SE AR SE B, A £ H HAA | BT AET i
lim f(x)=1

x—1*

31d:, I8 Hared © for o uer w1 e oK S us sk HiE §F 1 S Ser Bl
T THR

lim /(x)= lim /() =l () =1
AT 1 ok SIeR B 61 I8 FTht %o o 3Ter@ St STehfa 2.11, 31ea/™ 2 | fan
2, 1 @ ohfea o1 a1 81 59 ehfa W oW oA < © foh S-S x, 1 ok AW Al
TE AR A AE AR W B, el f{x) = x> Ae@ fag (1, 1) HT AR SR gl
Sl 2
B0 A: SEclihd Hid € o x=1 T % &1 71 W 1 o ST B

TR 3 HAT flx) = 3x W =R FINU BY, x =2 R 36 Hod Hi A JG HH 61
e 1| Frefeafea arelt 12.6 @a: s s 2
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H|RUMT12.6
x 1.9 1.95 199 1999 2.001| 2.01 2.1
fix) 5.7 5.85 597 5997  6.003] 6.03 6.3

Tefad BH STacihd i € b x a1 d &g A S 2wy SR SR B ¥, f(x)
T HE 6 i A SWEL BT 37 Foid Bl ©1 g9 39, 39 YR AfifEd Y gehd

g fw Y
£ (0)= (01l )= 0o
3Tl 12.4 H YRRIA SHehT M@ $9 T2 1
ERRCIR
7 T: T 2 W E o x =2 W e Hw A i
x =2 ¥ F T B o/ @0

FERIA 4 3T B flx) =3 W fa=ar ST 13T &4
x =2 R TEHT A G HH HT FAE L T8 B
TR e BH % RO T Uk & 9F (39 fefq Y
H 3) 9 FT & 2efiq 2 ok Fdd Fewe feigeti & ST 12.4
T s9eT H4H 3?1 3:
lim f(x) = lim f (x) =lim £ (x) =3
flx) =3 o1 3@ BB | (0, 3) ® M ol x-3781 o FHiR W@l ¢ 3R
aMrepfal 2.9, 3teard 2 W <wifan T €1 39 e ot T € foh ereiie Wiwn 3 © qema: W

Tl ¥ SEclfnd e € fF R awafos g o fag lim f(x) =3

Tl 5 Hed flx) =22 + x W fo=r wifGw &= }jg}f(x)sﬂ'd FT TR El e
x=1% e fix) & aF grelt 12.7 % grofiag 3 €

RO 12.7
X 0.9 0.99 0.999 1.01 1.1 1.2
£(x) 1.71 | 1.9701 | 1.997001 | 2.0301 231 2.64
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399 I qehdTd g g © R /Y\
)}E{!f(x)=)}g{1f(x)=}j§}f(x)=2. 4
MR 12.5 | JWW fix) =x>+x o 3
aerg ¥ TIE T © R S-S x, | A
3R SHEE Bial 8, emer@ (1, 2) &1 3R :
ST BIA STl €1 1/
aa:%qlg'rr:ﬁ&mmﬁ%ﬁﬁ XX
lim /(0 =/ () M
aa,ﬁtr%rf@a?ﬁ-—raw‘fﬁam TR 12,5
=T F WHR HAY
1irr11x2=1, 1irr11x=13$|T1irr11x+1=2
i limx? + 1imx=1+1=2=1im[x2+x:|_
x—l1 x—l1 x—l
el limx. lim(x+1)=12=2=lim[x(x+1) ] =lim « +x .

T 6 HeM f(x) = sin x W faR HIfw) gart lim sin x § wfa ¢ ST w00 feom §
x—>5

ww%laﬁ,ﬁﬁgéﬁmﬂxﬁ?qﬁ(ﬁw)aﬁmm%
|ROM 12.8

x T 01| Zooo01 | Evo01| Zrou
2 2 2 2

f(x) 0.9950 0.9999 0.9999 0.9950

lim f(x) = lim f(x) = lirrrlc f(x) =1

T
xX—= x—= X—>

99 70 T o g © TR

THeh AfAfeR, T@ f(x) = sinx % Ao@ ¥ T2 Bl § S AR 3.8 A 3
Hfem gl o feufa § i sv 3@ 2 lim sinx =1,

x>
2
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T TR fx) =+ cos.x R R FATU T lim /(x) T B < &

Tl T 0 o e flx) o aF (Freheaq) arofteg feT & (Frof 12.9).
|ROT 12.9

x —0.1 [ —001 | —0.001 0.001 0.01 0.1

f(x) 0.9850 | 0.98995 | 0.9989995 [ 1.0009995 | 1.00995 1.0950

ot 12.9, 9 &9 e o gehd € TR
lim /(x) = lim f (x)=lim £ (x)=1
w feofa & off 70 gam wW@ ¥ R lim/ (o) =/(0) = 1.

376, 1 39 W ! WHR & 9 ¢ 16

1im[x+cosx]=limx+lin(1)cosx—cn-g|a 4 g 29
-

x—0 x—0 X

T 8 x>0 F U, T f(x)=x—121ﬂ R FR wW lim () T FE
e &

71, B SFaclieh i € foh e o1 Uid Gl oTens artas e €1 er:
6 B9 f(x) % WH GRONEG Y €, x Y o o1 AR SIS Bl €, 1 e o1l e
21 7= 81 0 o e x o YA W oh fTT el o HHT oh] HRUfeg id © (3
oot §  fRE oF uifes @ fefyd s 2

F= & T GOl 12,10 ®, B9 <@d € TR S x, 0 %1 AR AU B4 7, fx) €I
3R =gl eiar Sl €1 78l gheht 1 B fom, f(x) 1 9 e & gen 9 o ser fhen
ST ekl 2l

RO 12.10
x 1 0.1 0.01 10
fix) 1 100 10000 102

T w9 G, 7w wwd ¢ lim f(x) =+
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&q feonfl oft #xd € & 50 wgasd W B9 3@ R w1 e a1 ==t T@l s
gwiaowm im f(x), s Fe = €, s

x+2, x>0

Tl I HE B 0 o e x o fIT f{x) 1 WROT a9 €1 UeTOl hid € foh x
R HHI o Tt 89 x — 2 1 A TehTon &1 STevaehdl © 3R x o SFeHe qH
% U x + 2 1 41 Frrrem 1 TEvaehar 2idt 2

H|IOT 12.11
x -0.1 —0.01 —0.001 0.001 0.01 0.1
£(x) 2.1 ~-2.01 —2.001 2.001 2.01 2.1

ROt 12.11 1 92 o gfefted 9, g0 e o3 € T B &1 76 -2 9%
E @I ® AR

1ir{){f(x)=—2
gt k1 eifam = gfafes 9, g9 fma w@ © R

T 1 M 2 d% 9% @ © SN 374: Y
lim f(x)=2 . 2)}/
T HEd B o6 0 W Her i G e[ B o
TH el Wl 3o ST 12.6 W fean @ @, 'm 0,-2)
fouoft 3 € fF x =0 W %o *1 79 ola: qftfia €
R, ard H, 0 % SR 2, WG x =0 W %o &1 dl Y’
Refea ot 72 2 MR 12.6
Tl 10 T 3ffaq geid o &9 §, g9 }jg}f(x),aﬁmﬁ%’aarﬁs
x+2 x=#1
f(x)={ 0 x=1
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H|ROT 12.12
X 0.9 0.99 0.999 1.001 1.01 [1.1
f(x) 29 2.99 2.999 3.001 3.01 (3.1

TEd 1 e, | o ke x o fAw ed fx) & 9 I GRviieg W@ 21 Y F
x % T Ax)® Wl 9, 7@ yeita el @ 5 x = 1 W e %1 9 3 8 ey sveifq

lin}f(x)=3
TH UHR, 1| 98 x o fAU flx) S T 9 ARMIE fx) HT TH 3 A A,
s x)=3. 0.3 1

TG T AT AR 30 e Y WA ot € o

Td: 0,2

lim f(x)= lim f(x) =lim f/(x) =3
MM 12.7 § Hod &1 ofier@ Hm o aR § X
TR A D F q@ 81 TR, 7 e R § fE

e &Y 9, T K 95 W e 1 7 37K 38! Y’
e fg=-f9=1 81 Ishd © (9 &) <A1 aRenfea i) AMMeRfea 12.7

12.3.1 @WHaren’ &1 SterTuTa (Algebra of limits) ITFF TRIAI W, TH STAHT HL
I & fF dm ufsean =, Sreed, O SR 9N % U Sd @ S 9 6
foameia o iR Hmand guRkenfod &1 e T =21 @1 arad o, gq 5! form suufa
o WO % &Y ¥ =i w9 4§
uﬁmm?ﬁmﬁﬁfaﬁwgaﬁwﬁéé’%)lciix:f(x)aﬁw}ciigg(x)aﬁ‘f Calic i
HIE!

() @ e % i 7 e e e w1 A A, s

lim [fx) + g (9] = lim fix) + lim g(x),

N

o @0
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(ii) < Hor o AT h HH Wl i HHSA w1 AR Bl 8, e
lim [fv) ~ g(9)] = lim fv)— lim ().

(i) = el o UM K1 HH Her w1 HHSA H1 [UH gl €, sefq
lim [f(x) . g()] = lim fix). lim g(x)

(iv) & Wl o AR 1 HH Herl B S w1 e g €, (et 8 IR
BT 7)), 3

f(x) limf(x)

_ X—>a

lim =
wag(x)  limg(x)

femoft fagm w9 @ el (i) 1 T fafme fefq § S g(x) T U@ 3R Her @
fo fordht aredfas G& 4 o foT g(x) = 4 &9 W &

lim[ (A.f) (x) ]| =Adim £ (x)
3T X TRl §, B9 TId 3 foh 59 R Wi fafere YRR o6 werl i Hmed
o WH U I W ehd WA TR S R

12.3.2 5@0&?’ 3T TRAT werl @t '\‘#qm:" ( Limits of polynomials and rational
functions) n ¥d 1 Tk e fx) TgURT THerd hgaldl 2, A fix)=a,+ax+ax’
+. . tax, & s UH oo g € fw R wehd W@ o % AT g # 0

T WA ® T limx =g, om:

xX—a
limx? = lim(x.x) =limx.limx=a.a=a*

X—>a X—a X—>a X—a
n TR SANTHA T T AYH THE] Fardl ¢ T
limx" =a"
X—>a

d, " dlfSe f(x)=a0+a1x+a2x2+...+anx” TF GgUT HoAd R
ao,alx,azx2 ..... anx"mﬁwwéwﬁwﬁgq,%ﬂqﬁ%’ﬁﬁ

lim f(x)= lim[ao +ayx +a,x’ +...+anx"]
x—a x—>a
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— lima, + lima,x + lima,x* +...+ lima,x"
xX—a xX—a xX—a xX—a

= a, +a limx+a, limx* +...+ a, limx"
xX—a xX—a Xx—a

— 2 n
a + a,a + a,a +...+ a,a

= f(a)
(gffrea o fop oo Swde o welss =X w1 it wm forn €1)

()

g o
@Wf@trﬁﬁawqm%aﬁﬂka,w 2(x) AN h(x) @
qgTE € 5 h(x) £ 0.

. g(x)_lme(x) g(a)
ylclng(x):;lcl—rg i(x) - lim/( x) B (}gl(a)

Tafy, afk h(a) =0, 3 feafm@i € — (1) & g(a) £ 0 3R (i) & g(a) = 0.9
frafq o &0 wed ® T o o1 i @1 21 9 %) ffa § &9

g(x)=(x—a)"g1(x),5|%5f k g(x) ¥ (x —q) Ht TEAH =@ Bl g yR

h(x) = (x — a) 'h, (x) FA(F h (a)=0. 3@, A k> F9 90 B

limg(x) lim(x — a)k o8 (x)

170 = () (e~ 1 (x)
. (kD)
11_1>1}1(x a)” " g (x) _ 0.g;(a) ~0
11_1)1:@()6) h(a)

Aqfe k< [ @ e gt T8 2

SETETOT | i I i
) }Cig}[ﬁ 2+ 1] (i) )lciir;[x(val)]

. 2 10
(iii) XILIE[IJFXJFX +...+X ]
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zol orfee gl HiaTd s Tgu< el i WM 71 37 Hiemd gea faget W ke
o A §1 79 U §

@ M- w+1]=1-12+1=1

lim[ x(x+1)]=3(3+1)=3(4) =12

(if)

(i) lim [1+x+x2 +...+x1°] =1+ (1) + (=12 + .+ (=)0

x—>—1

=l-1+1+...+1=1.

SETET0T 2 HH F HITS:
. lim_ x*+1 . hm_x3—4x2+4x
W51 x+100 L
. lim _i . lim_ﬂ
(i) % _x3 —4x” +4x @) x—>2_x2 —5x+6
o [t }
) o x?—x  x° =3x7+2x ]

o @l foamefia wer afdg e €)1 9m:, B9 Ted ed fagel W 3 werl o AM

Wmﬁ%laﬁ%%,éﬁmm%,mm,aﬁ@méﬁ %wm%ﬁaﬂ‘oﬁr{m
2, &l T T gU Worl i A forad €

2 2
. x +1 17 +1 2
) ¥9 UM @ lim - - =
@ >l x+100 14100 101

(i) 2 T He 1 HHE YW HE W EH 79 %wmﬁ’mﬁ%l 1

. X —4xt+4x 3‘(35_2)2 x(x-2) .
- T lim——— 1 FHifw
T ea R (e2)(x-2) o (x+2) x #2
_2(2-2)_o_,
242 4
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(i) 2 W oM 1 WHE YW HH W, TH W %éﬁmﬁ’mﬁ%’,aﬁ:

lim(x+2)(x—22)
=2 ¥ —4x? +4x 7 x(x-2)
(x+2) 242

lim = _4
T oe2x(x-2) 2(2-2) 0

Sifer aftefod =& 21
(iv) 2 T e 1 HE W % W, gH 24 %%mﬁ’mﬁ%l 1

2 _—
lim X' —2x" lim — (x=2)

x—>2x2—5x+6 x—2 (x——2)(x—3)

2 2
_ lim—r = (2) LA

=2 (x=3)  2-3 -1
(v) U8 BH el whi GRET %o S A foed 2

x—2 1 x-2 1
{xz—x_x3—3x2+2x}: x(x—l) x(x2—3x+2)

a2 I }
h x(x—l) x(x—l)(x—2)

_x2—4x+4—1:|

h _x(x—l)(x—2)

X2 —4x+3

- x(x—l)(x—2)
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0 .
1 W % 1 A1 I i | EH ash‘rwmﬁ% 37

o xr=2 1 . x2—4x+3
lim -

—lm-—
=l x% —x x =3x7+2x _xlg}x(x—l)(x—2)

T oix(x-2) T 1(1-2) =%
&0 feoqult #ed @ fop Swert W W e W A U (x— 1) i T fomen smifeR o1

T Hequl W1 61 |1 U 1, S foh o1 kol § yged e, i uew yea
% B9 H T 2
v 2 feet o quie n o faw,

n n
X —da n—1
=na

lim
¥4 X—a
femolt Suds wia o 9w g <A T © Wl p hE UREE gem € eI
a ¥ B
Wﬁ(x”—a")aﬁ(x—a),@ﬂmﬁm,gqa@ﬁ%ﬁﬁ
X'—a"=(x—a) (x'+x2a+x3a+ . +xa?+ta)

.ox" - .
ELICEA lim =lim (x""' +x?a+x3 @+ .+ xa?+ah)
x—>a X—dad x—a

=a" '+aa?+. .. +a?(a) ta"!
=g + g . 4a T+ @ (n TR)

-1
= na"

3alg{UT 3 °HHE A d hifSTa
-1 V+x-1

() I (if) lim ——
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o OB -10 0 O -1C
= limG——FlimG——r¢C
x—»lljx—l |:| x—»lljx—l |:

= 15(1)"*+10(1)y W I ¥)
=1 ;10-3
= 15= _2

() y=1+x 58 y o 15" o @@

TS N
lim = lim +Y~——
x=0 X y-1 y—1
w1

2 12

\ It~

y-1 y—1

1 1
= %(1)2 (g feorft 7) = -

12.4 Trerotiudis wemt @t 'H"]'HTQ (Limits of Trigonometric Functions)

% €9 W, Bodl o ) | Fefafed a2 (F9E1 o &9 1 8 T0) FB s
o st st &1 ufehe W B gAY @l

Sk X

W3WWWWW@W y=g(x)
AqHIT He [ R g Ut € R ufro o 9iq |
gt x & foau f(x) < g(x) 7 ¢ & fow afg

lim g5y i im o(x) IAF =1 oifeqe & ! y=f(x)\X
7 7

lim ) < im o(x) 38 ompfa 12.8 % ot @ 0

LT R 3T 12.8
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wH 4 Yefaer wHT (Sandwich Theorem) UH #ifSQ fe AR arEdfere A Her
@ ¥ for e & wdfts widl o @ x
o U £ (x) < g( x) < h(x). Tordl arefaes

gE oo fag afs Im gy =

= lim ), @t lim o) = 1 39

xX—a

amepfa 12,99 fost o oy foran o B

rermifird w9 Hafua fefafad
eyl ol H TE R AR
Wﬁ’ﬁﬁ?ﬂ?ﬁ%:

TR 12.9

0<|x|<% ¥ fofw cosx< <1 (%)
X

SUUfT B9 WA © T sin (—x) = — sinx 3R cos( — x) = cos x. T 0<x<%€5fw{

srafteRt &l fog w6 & fau 78 19t 2 B
pfd 12.10, ¥ TH SHE g9 H ohx O €1 &I AOC, c

xmw%ﬁ?0<x<g | {@rEE BA 3 CD, OA & ead AN

&1 3uoh srfafed AC i foemn T 21 e
AOAC &1 &FFd < UGS QAC &% < AOAB &1 &A%

a]l'@"iﬁ 12.10
e %OA.CD < %.n.(OA)2 < %OA.AB ,
T

FAq CD<x.0A<AB. AOCDH

CD _.
sin x = a(ziﬁsoc:omsﬁx 3d: CD = OA sin x. 39 3Tfafta

AB
tanx=a3ﬁ'{ 3Ad: AB = OA tan x. 39 T

OA sin x < OA x < OA. tan x.
Fiifh TR OA ¥FHF ¢, 89 U ©

sin x < x < tan x.
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wﬁso<x<g,smxaﬂm%aﬁwsaumr{sinx,@wﬂﬁ T 2 W, B9 UM ®

X 1
— <
sinx cosx

gl &1 kT FH W, T U B

1<

cosx<5i%<1 Iqufd qui gE|
Ui 5 frefafed < Aeequl HE 2
G lim sin x . (i) liml—cosx _0
=0 x x—0 X
Suuf (i) (*) 9 SEHET (Inequality) o 3TTAR Hed sin x , e cos x 3 3TER e
x

foeRt @M 1 8 5T €, o o H e 2
oo afafed i im cosx= 1,30 @@ € f w9 % (i) F1 Swfa Hefa=
g @ gof ]

(i) 1 fag =W & fau, g0 Seprortafa gt 1—cosx=2sin{§j?ﬂm?ﬂﬁ

2sin’ [xj
. 1l—cosx . 2
lim = lim =

EC

"(5)
Sin E
- lim—.limsin[%j ~1.0=0

x—0

Wﬁﬁq%wﬁwmﬁwawwwm%ﬁﬁx%o,géoé

@W%\lsﬂaﬁy=§wwﬁmﬁmmwé|
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. sin4x . tanx
SEATETUT 4 0 A1 hiferg: (i) lim— (i) lim
x—=0S1n 2x x>0 X
. i sin4x lim sindx 2x )
im = . .
&l (1) x—=0 sin 2x x—0 4x sin2x

. | sin4x sin2x
= 2.lim +
x>0 4x 2x

. sin4x . sin2x
= 2. lim + lim
4x—0 4x 2x—0 2x

=2.1.1 =2 dx —> 0, 4x — 0 d2 2x — 0)

X . sinx . sinx . 1
= lim = lim .lim
x—>0 x COS X -0 x x—0 COS X

TR O § (ii) lim =1.1=1

tan
X

T g o, fogent dimet 1 1 Hehred 999 e | e it e dehd
2, frefafea 2:

xX—a

el Caksioe limggi;WaTwm%aﬁTﬁwmﬂﬁmﬂﬁﬁ%IW

T f(a) 3R g(a) T A 1 S AR 4 9 €, A w9 dEd € Al g 39 e
F Y I TR T S IS GATE B HI RO 2, e W AR wm
f) =1, () fix) Fora = 98 £, (a) = 0 3R £, (a) # 0 | 36 TR g(x) = g, (x)
gz(x),f?”l'@ﬁ%ﬁﬁ gl(a)=03ﬁ'{g2(a)¢0.f(x)3ﬁTg(x)ﬁﬁgﬂ'qﬁ'%'{[ﬂﬂ'@? (Afg
e 8) d e T 2§ &R
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gyATaet 12.1
Y9 1 9 22 d% frAfafea dmeti o 9= o S

. 22 .
1. limx+3 2. lim(x——J 3. limmr?
x—3 X 7 r—l
 4x+3 1045 1) -1
4. lim X 5. lim LXH 6. lim —(x+ )
x4 x—2 x—> -1 x—1 x—=0 X
. 3x*—x-10 . x* —81 . ax+b
7. 11m2— S. 11m2— 9. lim
-2 x" -4 =3 2x° —=5x-3 =0 cx+1

1

. 25—1 2
10, lim = 1. lm & pex0
=S lex“+bx+a
z0 -1
11 | |
12, fjm X2 13, lim 205 14, 1im 2% 4 b=0
o2 x+2 x>0 bx x—0 sin bx
. sin(m—x 2%—1
15. lim ( ) 16. lim COS X 17. limM
o n(n—x) =0 T—Xx x>0 cosx—1
18. limm 19, lim xsecx
x>0 bsinx =0
. sinax+bx
20. lim —————,a,b,a+b#0,
x>0 qx + sin bx
tan 2x
21. lim (cosec x—cotx) 99 _.m T
° x—0 ° ) X_E

2x+3,
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i f() *f( )_%xz—l x<l1
x pu—
24. lim f(x , 1 shifely, STl Ba?ol, x>l
. . Bﬂ, x#0
25, lim f(x) =1 7 e s, st/ (x) =0
Ho, x=0
. . Dx’ x#0
26. lim £ (x), 5 ifere, wef f(x) =0 x|
Ho, x=o0

27, lim f(x), 5 =ifs, el £ (x)=|x|-5
28. WFﬂ'ﬁrI"If(x)=E4, x=1

AR AR lim /()= /(1) T a b Hodl qH FA0 2

29. AF AN 4, a, .. . a 9T grEdfaw GEAT ¥ SR TH wad

1 2

f(¥)=(x-a) (x-a,)..(x-a,) ¥ aRwfia 21 )}13;11 £(x) = 22

foft a#a,a, .. a,% fau im £ () %1 ofeem wifm

%x|+l, x<0
30. =g /(x)=m, x=0
Hx|—l, x>0

T o foa ARl % faw im gy & erfaea 22

31. A wed Ax), }Cig}wzn,aﬁ T w4 €, d }j{r}f(X)w e

2
x" -1
YT Shifeld|
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32. T quiet m iR p % fag limf(x) sl limf (x) =i w1 s @, af

mx*+n, x<0
f(x)z nx+m, 0<x<1

3
nx’ +m, x>1

12.5 3TdehctSt (Derivatives)

T AN 12.2, % 3@ ok ¢ T fafay quaiael w fie = feafa 1 St 39
i T1d BT G ® T fug @ frafq aftafda e @ 21 @w= o fafay gqof T
f4fera greret (parameter) =T ST SIR 39 X 1 1A T 61 WG {1 Food gaw
e 81 @1 €, Td oAk & o1 fovg @1 ardferes S s e fefqdt el ©
o UE ufran wm@ifaa 0 &1 avasdd g 21 S Tk Sl o 1@-@
FHE ATel Afed o AL T9F o 3Tk &0 T I i e SIMeh I8 ST STavash
BT © o 21 e Dot o, fafay G9a 9 Wehe i S SR Tohe o-iehi
1 I Fu1d AT o Ufiehel w1 STEvdhdl el § fSHd SYUE i Tehe W WETU
sTaeTeh o1l fa<ita Geerl sl fodt foaeie W o odde qod ST 36 qedl |
fRed 1 el S avEs B 21 3 SR T e o frerfl o @ S
arefree g € foh woh et W e TRl yreret oF wriet afRterde foRe YeRR el 22 aRer
o Wid o YS9 f6g W Her i TS 59 o9 1 e 3e9 2

uftarrr 1w S £ O arkafass qM1T w8 SR s9T IRY & gid § U fag
a®l a W £ Feshers

limf(a+h2_f(a)
T Rt © a9 for g9 dmn w6 et @l o W f(x) 1 TS (o) W Fefd
g 2l

T T & f(a), ¢ W x & Guer aRed= 1 qREmT aaqmr 2l

JEEIOT5 x =2 T Fed  flx) = 3x Sl STehelsl A hIFT|

Tl B9 UM ® f'(2) = lim = lim

h—0 h h—0

f(2+n)-f(2) . 3(2+h)-3(2)
h
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im 8370 i i3s3
h—0 h =0 h—o0

3d: x =2 T HAT 3x H] IHAS 3 2

SEEIUT6 x = —1 W B flx) = 2x2 + 3x — 5 1 el 90 *wiegl I8 «ff fag
HItST & £7(0) + 31" (-1)=0.
T BH U8 x =0 3R x=—1 W f{x) 1 Ffeshels A6 i 2| €H U € foh

_ imf(—1+h)—f(—1)

h—0 h
[2(=1+h) +3(=14h) =5 | = 2(-1) +3(-1) - 5]
= lim
h—0 h
= lim 2h2h_ =1im(2h-1)=2(0)-1=-1
- (o) - i =)
[2(0+h) +3(0+ ) =5] - 2(0)" +3(0)-5]
= lim
h—0 h
~1im 2 i (24.3) = 2(0) 4323

-0 h 70

T 1(0)+3/'(~1)=0
fewuit g fafd § wam GfS 5 e fog W stasdest &1 9@ W & § 9| A
F ok fafaer fem &1 guEst yam afmfea 21 fefafaa s e w5 2.
JEEIOT7  x =0 sin x T el @ SIS
Tel AM ST flx) =sinx. 9@
f(0+h)—f(0) :limsin(0+h)—sin(0) sinh:1

h

= lim
h—0 h =0 h

£(0)= lim
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SEAEIT8 x=0 3R x=3 W HeM f{x) =3 1 aehersl A i

Tol Hfh Aahelsl Hor § qRedd Sl H7IYdl ¢, TeSEy § I8 W ? fF =R Ter
1 T TS W eTashe I 81 =) 3, otk H, frefefiad afeher § ot firer 21
f(0+h)-f(0) . 3-3 0

lim ——=1lim—=0,
=0} =0 h

h
T YRR f'(3): limf(3+h)_f(3) . 3-3

h—0 h =0 h

7'(0)= lim

h—0

319 B9 TH o3 W wer &
ST TS hI SATHAT AT TR fa
Y B

HH ST y = fx) Tk T
2 3R 9 ST 39 wem &
siE W P = (q, o) . f@
Q=(a+h fla+ h) I TR
frhe foig #1 empfa 12.11 e
@ A ¢IgH W € T
a) = tim LI ()

5199 PQR, 9 78 T ® fF o7 31U et diw ew of @ ®, Fenedar @
tan (QPR) o SR ® S foh Sftam PQ &1 &1l B1 &A1 o &1 Wiewan |, St 4, 0
3R SR B 2, foig Q, P hl 3R STURR el @ 3R ¥9 UW € i

fim /@)= (@) QR
h—0 h Q-P PR

TE 39 q%4 o qod & fF S PQ, 9 y=f(x) o foig PR Taufl &1 SR ewE
Bt ?1 31a: f'(a)=tany .

T U e £ o foy B Yo feig W 3ferhels 1 Y Tehd B | 9 ok fag
W EhHAS 1 A € A 98 T T4 B i qRAd wid € S wer [
TS HEl Sl & SI=ieh ®9 § §H Tk el oh SThers] sl (Hefeliad ThR
Rt w

4
+h)

o|” a ath

JTTERTA 12.11
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uftamr 2 wE oS ff £ ek arafess A e @,
f(x+h)—f(x)
h

lim
h—0
T Rt o, Sl el @ w1 Ifae ], i x W £ HT STahers qRerfa fame
S 3R f(x) W Frefua feman STan 1 staehers 1 59 TR S 3TeeheTsT el WeH

fagia «ff e s 2

T TN 1) = fim L) =/ ()

h—0 h

TIA: £ (x) HT TRA 61 Uid 9L @ SRl wel Sudad G 1 St 1 T

T o AR o fafa Hohad 1 wi-we £(x) %(f(x)) 4 frefia e

w%aﬁ;’yﬁ(x),ahg%@ﬁﬁaﬁwmwélsﬁymﬂx)$Hﬁ&?W
& ®9 ¥ Seaifd e s © 39 D (F(x) ) d ot Frefua fepan sman 21

a _(df
aqTE‘a Zn(dx) T o

Tk TR x = ¢ W foh 3Taharst &l %f(X)

fefia fepan T 21

FETETOT 9 f{x) = 10 x 1 Tk 1A IS

f(x+h)—f(x) _ limlO(x+h)—10(x)
h h

h—0

T B U € /@ = lim

= 1im ! _ tim (10)=10

>0 f b0

FETETOT 10 fix) = x* 1 3Tehelsl T HiST

TR () = }}n%f(”h]z_f(x)

2 2
- 1imw = lim (h+2x)=2x

h—0 h h—0
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SETET0T 11 Uoh 3TeR aidfash @& ¢ o U, 3R WeM flx) = a 1 TS
1 it

e T U ¥ f(x)=}1ir%f(x+hz_f(x)

. a
= lim

_“=1im%=o FHRF f 20

1
WlZﬂx)=;W3WH3ﬁaﬁml

T EHURE S0 = }1irr(1)f(X+h}2_f(x)

1 1

lim (x+h) x
h—0 h

- ma bl

lim | " lim — 1
= o0 h x(x+h) = h0 x(x+h) - _?

12.5.1 ®eTAl o 3aahetsT okl STSHTioTd (Algebra of derivative of functions) 3%
sTaherst &1 aunel e § W freew & @Y w9 o wfmfed 7, 79 sawes &
ol o Tehedn @ e o 1ol o STTHA T TR Hd 1 BH Sh! eterEd goa
¥ 1 €
TR 5 HA AN £ SR g% UW Wod @ fh STk SwWafTe Wid W SHeh staehe
ufenfod &, 7

() < T % A HT SFahHAS I Bl o SFahes Bl AT B

LA () ()] = 0+ g0
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(i) < el oh A HT RS 7 FeHl oh Ehelsi 1 AT B

d d d
L ()=g(x)]=—r()-—-gx)
(i) < Herl o T[UM 1 SFFwerS HTArEd o 9 (product rule) & T
RIEl %:
L) - ()] 7080+ 700
(iv) T el oh ANTHA hl STFheTS ErEad IR 98 (quotient rule)

T fgan T € (SRl wE W IEW T)

J ( f(X)J W80 f e
dx (g)’

T SUUfd HiH1st 1 9o ®9 YU W SAEvIhd T W SO0 FHdl & eH 3%
el fag & w4 dmet %) feafa #1 we ae g9 e € o fasiv yeR & worl
o RS i Tehierd fhT S &1 TH o 31fam &1 el &l Fefafad &1 9 :
el W1 Gehal & TEH Soh TR0 & | e @ FerEd e 2l

EIERGiIE I u=f(x)3ﬁ'{v=g(x)ﬁﬁl

g(x)

(uv)':u’v+uv'
I8 el oF UM o STeshad o T Leibnitz Fom A1 oM o4 IocifEa g
21 3 YR, WrThe e @

' ’ ’
u uv—uyv
| = 5
1% v

3, U BH FS AHE HeHl o Faharl hi ofl T8 3@ W ¢ T wer
f(x)=x 1 RS =R HoH | 2| TE 7 Hlfeh

f(x+h)—f(x) _ limx+h—x
h

h—0 h

f' ()= lim

— liml1=1
h—0
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T U1 3R SYGE WHA 1 FAN fix) = 10x=x +x + ... + x (10 T%)
(SWH YO o (i) W) o STEhes o Yk o i ©

T _ L (rrvx) (0 )

—ix+ +ix 10 9%
dx T dx ( )

= 1+..+1 (10 9%) = 10.

T & < ® o 39 W1 o1 HH O G5 ok WA o off Wi feRer S wehd €
%qmﬁ%,ﬂx)=10x=uv,aﬁ'umﬁ%ﬁumwmIOWWW
%ﬁ?v(x)=x.qﬁ'€qaﬂﬁgﬁuWWO%W%W%@V(x)=x?ﬂ
Herhers | oF Se €1 39 YR UM T 9, 89 UM ©

f'(x) = (10x)' =(uv)' =u'v+u'=0x+10.1=10

Tl SMUR W fix) = x2 o 3feehelst sl WM Wiw fepea ST Gehel 21 8H U B
f(x)=x2=x.x3ﬁ1 3d:

df d

d d
P & (ra) =) x 2 (2)

= lx+x1=2x

ferer =9 &Y © 8 fEfeiEd 999 I 8
i 6 TR om quieh 4 o fAT flx) = x0T SRS xR

SUUTH 3Tahers] Held 1 IRE 9, 89 U@ 7

SC_N f(x+h)—f(x)_‘ (x+h) —x"
f(x)—hm =lim p .

h—0 h h—0
fme W FEm & R (v hy = ("Co)x" +("C )" R4+ (C, ) A" iR
(x +hy —x"=h(nx""'+.. + h" ) TH TR

df(x) _ fim (x+h)" —x" _ h(nx'H +....+h”’l)

dx h—0 h h—0 h

— lim (X" + .+ A7) =
h—0 ?
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forercaa: &1 STh! 1 W A 3R oH g ¥ oft 7 R fog w1 g €
n=1 o foIq 98 "o & w1 o veet fe@mn st g €

d, , d e
) = ()

%(x).(x"l)+x.i(x"1) (T'H 93 ¥)

dx

=1x"" +x.((n—1)x”72) (3T aRehea T )

= x4 (n - 1)x”71 =nx""!

femult ST 999 x, %1 qeft =6l o forw ger @ erufq p i oft anafas "en @
T 81 (AR &1 5w Tl fag T w)
12.5.2 agqa? 3 BraRuTfidta wert & afaanerst (Derivative of polynomials and

trigonometric functions) A ARG T9HT | IR HUT SN FHRI IgILA Herdl oh
IR TAAT T

T 7 HA ST f{x) = anx"+an71x"71+....+a1x+a0 T a9guard Hed 2 el as
Tt arEafas W@t € 3R o 2 0 9 STehelsl oM 39 YRR i S @t

A

na,x
dx

TH YOI 1 IR TG 5 3R YA 6 o 9T (i) I A G @ W WIE 1S
TRt 2l
JEEIOT 13 6x10 — x5 + x o 3Tharsl ] qRehe HiTsT|
g0 SUYE WHA &1 Wil YA Saarl @ % Suddd woer w1 srashors
600x" —55x% 11 &I

x—=2
+(n—1)an,1x +...+ 2a2x+al

SEEOTI4 x=1 W fix)=1+x+x2+x3+.. +x° F Adhelsl Jd HitaQ|

T SUYH UHA 6 1 Wl SIA Sdardl © fF Suds Ged il sTadhors
14+ 2x+32+. .. +500% 81 x=1 T ZE el &1 A 1+2(1) +3(1)2 +... +50(1)®

(50)(51)
2

—14+2+3+...4+50= = 1275 ®I
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1
IETEIT 15 f(x)=% W1 SRS A IS

e I8 B x =0 % SIARE IE o fou aRWiftd ©1 89 T8l u=x+ 1 3R v=x
TR TR TEE o1 TN R R Ay = 1 3R v = | gEfeu

df(x)zi[x+lj=i[£j zu'v—uv'zl(x)—(x+1)l_ 1

dx  dx\ x dx\ v V2 x° I
IEEIUT 16 sinx o ATHAS 1 U Hifsg|
g HHE ST Ax) = sin x, 99

df (x) _ limf(x+h)—f(x)_lim sin(x+h2—sin(x)

dx h—>0 h h—>0

2005[2x+ h
~ lim

h—0 h

. (h
Jsm[2J (sin A—sin B & 93 1 FANT 6ich)

sin—
limcos| x+— [.lim 2 =cosx.l=cosx
= 150 2 ) h>0 h .

2

JEEIUT 17 tan x o STOehalS] ol YReheld ohifold|
T WM ST fx) = tan x, T
df (x) _ limf(x+h)—f(x) i tan(x+h2—tan(x)

=lim
dx h—0 h h—0

1 {Sin(x+h) ) sinx}

o
]
2]
—_
=
+
=
~—
o
=]
2]
=

.| sin(x+h)cosx —cos(x+4)sinx
_ lim
h—0 hcos(x+h)cosx

sin(x+h—x)

= lim (sin (A + B) % g3 1 I 7o)

T 0 hcos(x+h)cosx

Reprint 2026-27



258 Tford

. sinh . 1
lim JQim
=0 h 0 cos(x+ h)cosx

2
= 1. =sec’ x

2
COos X

JEEIUT 18 f{x) =sin? x o 3Taeharsl &1 IRehad il

Tl TY THSHT UF UK 3 o AU Leibnitz T T &1 40 H 2
df (x) d

i E(sin X sin x)

X

= (sin x)" sin x + sin x (sin x)’
= (cos x) sin x + sin x (cos x)
= 2sin x cos x = sin 2x.

| woeaet 122

x =10 T x> — 2 T Thcts A hifed|

x=1TR x HT THAS A HifoTT|

x =100 T 99x ST TAHETS A hIfT]

e fagid 9 fefafad ol o Aashas [d HhITeT:

() ¥ -27 (i) (x-1)(x-2)

B W N =

1 : x+1
(iii) 2 (iv) o1

100 99 2

X X X
—t—+.. .+ —+x+1
100 99 2

o fou fag =ifse f6 f7(1)=100/7(0).
6. TRel oeR adfass @&l a & U ¥ +ax" '+ a2 2 +.. .+ ad" x+a" H

SRS G RIS
7. Wﬂﬂﬁaﬁ'{b,ﬁm,

N

EIGE| f(x)z

x—a
x—=b

@) (x-a)(x—b) (i) (ax®+b) (iif)
% SFIHAS A HIfTT|

Reprint 2026-27



10.
11.

SETET0T 19 oW FHgid @ f %1 fshols A HINT ST /39 YR IS €

i R ST

et R o & fow —d FT STFAS T FIHTTY

xX—a

frafafad o asas I Sifsg:

(i) 2x—% (ii) (5x3 +3x—l) (x-1)
(i) x7(5+3x) (iv) x*(3-6x7)
2
- -5 . X
v) x4(3—4x ) (vi) P

Tem fagid ¥ cos x 1 3TTHeTS A hifoIg|
fr=fafad wemi & sEwes i)
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(1) sinxcosx (i1) secx (iil) 5secx +4cosx
(iv) cosec x (v) 3cotx+5cosecx
(Vi) 5sinx—6cosx+7 (vil) 2tanx—7secx
fafaer sargvor

. 2x+3 B 1
0 S0 =" (i) f()= ¥+

g (i) I ST fom wer x = 2 W uietd 7E @)1 wife, en U @

)1 () 2(x+h)+3 2x+3
, th)= ) o xth-2  x-2
f(x)_;lzlf% h _hqo h

(2x+2h+3)(x-2)-(2x+3)(x+h-2)

B ) en2)

(2x+3)(x—2)+2h(x=2)=(2x+3)(x —-2) - (2x +3)

L8

i h(x=2)(x +h-2)

-7 __ 7
) o)
T o AT x=2 W wew 1 off aftenfod T R

li
he

LE
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(i) x=0TR wer R T& 21 i, g9 e €

(rn)-r()_ BB
) _ Sx+h)=f(x)_ x+h X
/() T h = h
. 1 10
:hngh +x+h_xH
O
_ lim— |jz+x - hD lim lﬂzm =
h=0h 5 x(x+h@h h@ﬁ x %
U 1 U 1
_ - 1-—
SINE g @

T = T fF x =0 Fer [ uRefud 7 2

SATET0T 20 YoM fAgid W el f{x) F1 Aol A1d IS STl f{x)

(1) sinx +cosx (i1) xsinx

T ()er T E, (x) = f(“hz‘f(X)

sin(x+h)+cos(x+h)—sinx—cosx
h-0 h

sinx cosh +cosx sinh +cosxcosh —sinx sin/ —sin x —cos x
= lim
h=0 h

sinh (cosx —sin x) +sin x(cos h— 1) + cosx(cosh - 1)

= lim
h-0 h
= lim ink (cosx —sin x) +limsin x—(COSh - 1) +1lim cosx—(COSh _ 1)
h-0

h-0 h h-0

=C0S x — sin x
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@) fi(x) = Iimf(x+h)—f(x):Iim(x+h)sin(x+h)—xsinx

h—0 h h—0 h

(x+ h)(sinx cosh+sinh cosx)—xsinx

= lim
h—0 h

xsinx(cosh —1)+xcosxsinh+ h(sinxcosh+ sin/ cosx)

= lim
h—0 h
xsinx(cosh—l) ) sinh ) .
= lim +1im;,_,, xcos x—— +lim(sinxcos/ +sin/cosx)
h—0 h h—0

=X COoS x +sinx

SaEr 21 (1) flix) =sin 2x (i1) g(x) =cot x
o ARl Bl G hifed|

et (i) FeRTofAfd |3 sin 2x = 2 sin x cos x 3T IO HINTI 36 THR

LUAC)) = i(2sinxcosx)=2i(sinxcosx)
dx dx dx

= 2[(sinx)' cosx+sinx(cosx)'}
= 2[(cosx)cosx+sinx(—sinx)} = 2(cos2x—sin2 x)

(ii) TR ©, g(x) = cotx=§?§jcc T ANTRC G HT TAR T HEAT R FH3, STET Fal

d;

e TRefE £ 2=
dx

d ( cosx J _ (cos x)'(sinx)—(cosx)(sinx)’

d
- tx)=
dx (cotx) dx

sinx (sin x)2

_ (=sinx)(sin x)—(cos x) (cos x)

(sinx)?

- 2 2
sin” x+cos” x 2
= —————5 ———=-—cosec’x
sin” x
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ﬁmazsﬂaﬁwﬁéwﬁscotﬁtan , Ufienferd feran S Sehdl 81 921 B9 39 923
X

1 TAT HL € T tan x 1 ST sec’ x B S BH ISR 17 H 2@ ® SR Y
& 3R Hed F 31w (0 Bl 2l

g _ (cot )—i[ ! j
dx  dx dx \ tanx

(1) (tan x)—(1)(tan x)’

(tan x)*

(0) (tan x)—(sec x)*

(tan x)*
2

—sec” x 2

= 5= —Cosec’x
tan” x
—COSX .. X+cosx
330l 22 (1) e 11
sin x tan x

T TRl A hiTeTT|

Te (i) OF e h()_ﬂ vl #d ot 77 uRefi ¥, 89 @ BoM W

Sin x

TS 128 T T |

(x° = cosx)'sinx — (x° —cos x)(sin x)'

h(x)=
(sinx)?
B (5x* +sinx)sin x — (x* — cosx)cos x
sin” x
B —x”cosx+5x*sinx+1
(sinx)’
. X+cosx . ¢ _ o
(if) & HeH —— T AR 2| BT WA 3 SR el o 7 a2
X
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(x+cosx)"tan x — (x + cos x) (tan x)’

(tan x)?

h'(x) =

~ (I-sinx)tanx — (x + cosx) sec” x

(tan x)?

g 12 ¥ fafaer goraet
1. vem fagia 9 f=fafad werl &1 Jashas I Sifse:

(i) —x (i) (-x)" (i) sin(x+1)  (iv) cos (x - %)
TG el o STehers Hd HITST (I8 9 S TF a, b, ¢, d, p, g, r 3R

s T g 3R € SR m qen it )
Tis 2
2. (x +a) 3. (px tq) . 4. (ax+b)(cx+d)
1
ax+b 1+~ 1
5. 6. —X 7. ———
cx+d 1_1 ax” +bx+c
X
ax+b 2
g —2Z*9 o PXtgxtr 10, 2 -5 4 cosx
X +gx+r ax+b x X
1. 4x-2 12. (ax+b)" 13. (ax+b)" (ex+d)"
. COS X
14. sin (x + a) 15. cosec x cot x 16. ;
I+sinx
. sin x + cos x 18 secx—1 0
" sinx-—cosx " secx+1 | smex
a+bsinx sin(x + a) ‘e
200 ——— 21, ———— 22. x"(5sinx—3cosx)
c+dcosx cos X
23. (x2+l)cosx 24. (ax2+sinx)(p+qcosx)
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28.

2 T
4 i X cos| —
25. (x+cosx) (x—tanx) 26. m 27 (‘J
3x+7cosx sin x
X X
1+ tanx 29. (x+secx) (x—tanx) 30. sin” x

HRTIT

¢ oM 1 oTuferd A S U fag o o SR o fagei W fek v 2, fag
W el o S0 U S WA (Left handed limit) =1 qfRefoe shear 21 se
TR FTW UeT st HrET (Right handed limit) |

¢ T 65 W e %1 G ad gey 3R Sd U w1 Hee | W Swatts /e
g A o Hurdt &)

¢ fg forght fog W o1l uer iR < ger ki HEd GOl T e @ ae wer S
2 fF 39 foig W wer #1 w1 afae T8 2

¢ TF TfaE WS o SR TF wer f % fa im fy) 8k f(q) TR T oA
8 gahd (o ®, U IRIfd 8 SR gEw )

* wori [oiR g forg Freffa @ eR S

lim[ /(x)£g(x)]=lim £ (x)£lim g(x)

lim[f(x).g(x)]=1im / (x).lim g (x)

lin{f (x)})l‘i.i%fw
x4 g(x) |1 lim g(x)

¢ fefeiad S s §md 2|

xi’l n
] - i
lim =na"
xX—a x _— a

. sinx
lim =1
x=0 x
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hml—cosx:()

x—0 X

¢ g W HAT [ BT ATRAS

1@ =i LD 5 oty e

¢ TI% fdg W Tahars, sTahersl Ho

f'(x)=dj;(xx)=}li_r)% f(“hz_f(x) g e g 2
¢ ol u 3R v R T fefafed amy g R:
(utv)=u'£v'

(uv) =u'v+uy'

[zj =u'v_2uv' Ferd weft aRefid €

A% A%
¢ frafafed $9 AFs sawas @:

i(xn):nxn—l

dx

d .
—(sinx)=cosx
ety

i(cos X)=-—sinx

ufeTfae Toyrd
o o fder W e o SR o 9F W1 9rier 29 & AW Y@ ©
Issac Newton (1642 — 1727) 3R G.W. Leibnitz (1646 — 1717). ¥s@el Irarsl o
T A WA G e T ST Rl e % SANTHA o 1% SHeR STTH
foehma ¥q o™ TfUIaRT A AR TR URYs Yeheus 1 g 99 He™ Tl
A.L.Cauchy, J.L.Lagrange 3 Karl Weier strass %! 9 €1 Cauchy 7 && 1
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YR o fSraer! 319l 9 oAT9ehd: U187 &l § iR %Y g 21 Cauchy
D'Almbert &1 €T Feheddl o TAN o G STaharsl i qRAT | o ht

sina

IR ¥ IRY FW T =0 F fow F g S 3T f{u 3=

a
Ay _fGH)-f ()

Ax ; , foman &k i—)O,éF fau g & 'f"(x)éh_ foq ¥y,

“function derive’e " I8 &=

1900 ¥ gd 7€ G STl o foF Fei sl YGHT g Hhie ¢, THfe Herd
Fa1ett w1 TgT 9w ot Aferd SR 1900 H $etE | John Perry TH &4 1 T
o) &1 TER T IR TR foh o 1 g fafmi it arond @ € @ik
el TR R« U S Gehdl €1 F.L. Griffin § el o 31&49 i g9 od o
IE W IR Heh g U5 fohanl 37 5 7@ aga Aol el e

31T 7 oheret TIoTa 3t fes 31 Tl S/ wHifent, T o, srefeme,
Safae & e 1 ST seeye 2l

4
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' AiieTent (Statistics) l

& “Statistics may be rightly called the science of averages and their

estimates” —A.L.LBOWLEY & A.L. BODDINGTON **

13.1 ofaat (Introduction)
T 4 & b Hifemeh! o1 TR fordl fagi sega o fau
T SAiehgl W Bl B1 B SAlehgl i foveivo Ue sAme
T 3ok R W Frofa o €1 e fuselt swensti § affhel i
eifas Td ORUiag €9 § o & hi fafi &
e TR ?1 g feun effwel & Hewyl il T
fagivaret @1 <wfar @1 T fRw T siwel w1 U
gfafferes 7 Td i i fafeei o aR ° off steaaq fwan
21 39 oI 1 Hheld WG st 71T Fed &1 TR0 Hifeg
fo TIea (THiaR HeA) , HifeaehT IR Sgeth Sheld Yt i Karl Pearson
@ wrg €1 s w9 o |9 BH 39 9 i 9 e (1857-1936 A.D.)
g fop sifone for T W whfxa € fohq siishel o wgfaa el foa=m o fow &d =7
off gar g =ifen fom stirel o feran forawra @ o1 o St w9 w1 A9 o W/ IR
foh e YR THEE 2
T Fectarsi g frsel <@ e WM e W faEm
TeedaTS A : 30, 91, 0, 64, 42, 80, 30, 5, 117, 71
Tootarel B @ 53, 46, 48, 50, 53, 53, 58, 60, 57, 52
Treqd Sferel 1 e 9 Hifegen Fefafad 8

TodeTs A FooeTs B
e 53 53
qiferent 53 53

TR HIfST for &9 eqon o1 Wreg (x g fRefud) SS9k 90 ki S W 9
AT T 1 B E,
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_ 1Y
31@'1?[ xz;zxi
i=1
TR i TUMT o fau siiehgl &1 Ueel SIS o1 TR %9 H =afed fwa
Sl € 3R o fefafaa =g o s 2

B SR SR HY SRE O g g [%”jaﬁwaﬁ%mr&wﬁaﬁm

TH T o A [gj& R [gﬂjé' Teyolf 1 wed Bl 2

TH U € TR S aeciersi AT B gRT SHIT T T 1 LA o HIfEAR] SR ¢
iq 53 B 91 B9 H8 Gehd ¢ T 1 Sociarsl b1 Y9 GHM 87 Taszar @l wifn
Ak T o gRead-efier 0 (FFam) § 117 (ifuswan) q@ 21 Sefs B T 1 for
46 (FIATH) ¥ 60 (Afeshad) T T

3T 379 ST ThIU ol Teh TN @1 W 31fehd | gH 9 <90E T8 epfaar
W Bl © (SR 13.1 3R 13.2)1

Foorarst Ah fag

c00ed coo
pd
~

0 10 20 30 40 50 60 70 80 90 100 110 120

TR 13.1

\ 4

Fooars! B fau

0 10 20 30 40 50 60 70 80 90 100 110 120

3TTeRfT 13.2

TH <@ ehd ¢ T dociarst B o | fag Tk O o qE-UE § SR hdd vt
1 WG (W o HqifemeRt) & 32 A fesd @ Sefe SooErel A % A fager o
sffuess forawra & =1 o stfuss St g 2

31d: U U siwel & 9R | "Wyl g 3 & fau dEE ygfa w1 A i
Tl B IRediierd Teh 211 Seeh € et s1ere Wikl ok afavia fepan s =few)

HEE yga 1 A9 w1 /e & TH TREd-Rierd o 99 % fot tehel GE =feu)
TH & I ‘WU @t HIT (Measure of dispersion)’ 8l STl €1 39 21 H g4
IO i AM oF  WEd o SAH! aifichd TS 3Yiiichd 3fihgl o fefu TUMT i
faferi & R o we

pd

\ 4
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13.2 YU & "y (Measures of dispersion)

sfiehel § Yeh1viT =1 faeiquT 61 W1 Uerol o =&l 9 chi YIfd i A9 o TR R
feran ST 21

T o frefafad am g

(i) IR (Range) (ii) T1gefe o=@ (Quartile deviation) (iii) #Tea fa=re™ (Mean
deviation) (iv) Aeh fer=re (Standard deviation).

39 ™ | B, "qUe fagey o SIfafea o= afl Al o1 sTeEs &

13.3 uft@T (Range)

TN HIGE fF 3 dociarsi A del B g0 991C T W oh  I[@OT H TFA @R H
foewa, g&e J@en o SAfuwad & =Aan W o ¥R R fo=mR fRan onl ga9 tha
& Jd i o A 89 Y& J@ell o SAfHehan o =Aad Jodi § 3R W hid
21 36 R ! URET H8 S 2

Feoiars Ah faw 9 =117-0=117
R deeterst B, @ fa et =60 - 46 = 14
T TRER A > URER B, TEMIT A % SRR § SRIvH A1 faewe sifiue § SEth
B % WhR TH TW o e U 2l

3d: Th @l h1 I = AfhdH IH — FAdH dH

afierel o1 TREL g fa@e o1 Wehio 1 We-Hil (rough) I <l §, fohg ™
wafa 1 A, fa=ror o 9N o $ T2 odqd ?1 39 S99 o Ty g qeivi o o1
1Y T STETThdl ¢ TIqd] 39 YehR 1 AT Yeroll k1 sheld w9 & faw (a1 faer)
R ARG B =feu

HET YA | Yefoi oF TR o SR W HG I S STell Yhivi i Heequl
oY Hied fa=e o " foreer &1 3Tet 31 W fawr 9 == i)

13.4 wrem faee™ (Mean deviation)

] HIT o J&07 x 1 RoR AF ¢ ¥ 3R (x — ) J&0T x F1 ¢ ¥ Tawe™ Fwaama
21 UeT0T x T T G '¢' ¥ 10 I FH F AU 8 ¢ 9 famer w2l
T foraemi o1 /e Yol w1 FRUeT |19 i €1 We 9 B o fore e famert @6
I W KA =fey, fohg w9 WHd € R ohda wgfa ) A deron o g &6
Aferan den =<FaH Jodi o Tea feod g 21 38l 39 fouem ®moTHs do1 $9
e BT o7 faereml 1 A 3 € Tohdl 21 39k SAfafia wreA X 9 faeer
IR I B 2
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w1 & foeeri 1 @ =wzgzo
YT T WS 0
3Td: AIEA o G WA faee T A 1 HiE e T 2
T SIFY fof YepiviE i STde W19 A1d i o fal 3H Jcis AF & ohard
wafa &t A9 @1 R fer 9= @' @ 5@ 96 S B 21 AR i R S
HeAeti o A 1 FRue A 39 wene g we W W e foga o | i gd
1 uIfan B1 31q: feer Te '@ @ fomeri o Fder 9T 1 A1eA G Hd €1 39 A
1 ‘uren faerem’ Fed 1 o1 Shed W9 '@ % Fidet wed foeer Ueton &6 ' 9
Tl & fouer AT 1 WeA B 21 'g' o Ardel | fase s MLD. (a) BRI ke
fopann e 21

'a'GfoaeHl o U AE @ A
Jeli @t HEA
femuit wen fomer hdia wgfa &1 fedt ot a0 o @@ fRar o1 whar ?1 fog

Hiftererta sfeeed o 9ir=ad: e S HiftaenT o grie Wied fa=es w1 SwEn fee
S 2

M.D. (a) =

13.4.1 adlﬁg)d alihel & fore arem faererT (Mean deviation for ungrouped
data) W AT 76 n J&0N o SHS x, x,, x,, ..., x, 7€ T ) WA W AT H

12 7722 73

e e e 1 oM § fFrefeiEd =X 99 B e

0T~ 1 39 She TGt 1 W 1 G hife (rad ed wies foamer qr e 81 9
ST I8 ‘@’ %I

TT0T-2 Yok Y& X, b1 a ¥ fogem aﬂﬁxl— a, X,— a, X,— d,. . ., X —a =y
wor-3 foeet 1 fRue o9 7 Y sreiq afg fouemt § o fog o @S9 e

%@ﬂfﬂxl—a
=0T-4 Toreremi on feuer ol w1 e A ) FE WA o' oh |e ey foeEe 2

2 [~
37eIiq M.D.(a) = 2
n

Jx, —al|x; —al,....,|x, —a|€-ﬂ'd =yl

oTq: M.D.()?)=%Zn:|xi—)_c|,5|ﬁ X = e
i=1
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,SE M = Hifeent

e M.D. (M) =% Zn:|xi -M
i=1

@ zoruTt | 39 st § Wit #) fag M gR FEfaa fRen e § @ 9

3l TE wEl T B SMTW o7& SWYE wON ki gHeH o fow frefafed

I

sarevor-1 frefafea sieel & fou mea o gmer W faee J[ wifed:
6,7,10, 12, 13, 4, 8, 12

1 B9 S 3T dgd gU frefaiEd e i ©:

=or 1 fRu Ty stiwmel w1 meA

_ 6+7+10+12+13+4+8+12 72
8 8
0T 2 YEUN o HWET X W A foeerx-X
37eIiq 6-9,7-9,10-9,12-9,13-9,4-9,8-9, 12 -9 &
el 3,-2,1,3,4,-5,-1,3 %
=0T 3 forsert o fRue /e |, — X
3,2,1,3,4,5,1,3 2
TTOT 4 W o WY W fager fefated 2
8
>,
M.D.(x)=T
342+1+3+4+5+1+3 22
= g =§=2.75

| fomruit | weis aR =N Y foes % T W e, SRl &1 avid Ry e €
FHHUFIR IR HT Tohd 2l

saretor 2 fefafed eiwel o fou me & amer are fager 9 Sif:
12,3,18,17,4,9,17, 19,20, 15,8,17,2,3,16,11,3,1,0,5

&1 g9 TR Y eAfemel w1 wieA (X ) 96 T el
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- 1& 200
X =) = =]
20% 0 M

e 9§ fomerml & e W st |x, - X| 39 R €
2,7,8,7,6,1,7,9,10,5,2,7,8,7,6,1,7,9,10,5

20
SYSIED )R Bt
i=1

1

3R MD. (X )= — = 62

saretor 3 frfafaa sfeel o mifeaen o wer weg fomed A@ Sife:
3,9,5,3,12,10,18,4,7,19,21

o1 T 9N 1 e 11 € S faum 81 tiehs! i AE wu o fores W e 3,3, 4,
5,7,9, 10, 12, 18, 19, 21 I BIaT 21

11 +1

3@ HTF%?IIEh"l:[ ja?m66ﬁ@f&m=9%|

forarerdi o1 wmen: FRdw 7 |x, = M| 3@ 5&R @ 2
6,6,5,4,2,0,1,3,9,10, 12

11
w2 % —M|=58
i1

11
e M.D.(M) :1_1121:|xi - M| =%x58 =527

13.4.2 cHITghd aﬂéchsl' & fer@ are fa=retT (Mean deviation for grouped data)
B WA € foh efihgl ol < YR @ affepa famen S 21

(a) THAd IRERAT §e7 (Discrete frequency distribution)

(b) Hdd SRERAT s (Continuous frequency distribution)

3T 39 <1 TohR o SAiehel o forq wre fomrer oa & o1 fafers o ==t i)

(a) 3TEA SRENAT s W Sifee R Ry e sitwet o o fa 90 x, 0, x €
ST IRERATE HW: £, £, ..., f, T T S FI GRvag w9 H fefafed 7eR 9
e T S Tehal @ FS9 319ad SRERAT ST #ed o
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X : X, X, Xy oo X,

VA /Y S A
(i) AT o wruer e faerer gdyem g9 KU T stihel w1 frefafad 9 grn A
faﬁ?ﬂﬁ%:

sz-fz- |
XY=t = N 25,
ﬁ i=1 ’
2

GﬁixiﬁﬁmﬁxiWﬁﬁW:WﬁﬁmaﬂﬂﬁWW%I
i=1

WIN=Y f; AR & @ 3
i=1

T T W&ol x 1 A x W faEer 9 H € eI 3 s W o § svfa
qsft i=1,2,.., n % & |x, - X| @ FW

9ok T foael o FRer B %1 91e 1 e 2, SR AT o @rdet aifed
e forerer B

Sk -3
#d: MD.x) = = Zf, =N IZ:l:fz|xz - ¥
(i) mTferent oF wruer wred faerer ARt o arde We foeem 9a . o foe gd
U U erodd SRERAT g7 HT AfEAHT A0 H S| 3T fAIU Yool 1 SRS #H o
afted Y ®1 39 UvElq oAl dRENAd A H S €1 a9 I YeIu

Frufor sed € foraent H=elt sitema g,éwmsﬂﬁaﬁrafw%laﬁamaﬁ

1 A N @ g9 701 €1 Yerol w1 € | SAihel o wer fed el € 3oy g8 rifed
HifeeRT 81 HIfeHeRT J1A i o o5 BH HITeaehl | fa=el oh fRus) 9l 1 9159 7
FW Bl T THR

1 n
MD.M) = - D filx —M|
i=1
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saretr 4 frefafed sfiwst o fou qea o gy A@es faeer o Sifeg:
x| 25 6| 8 | 10 |12

fil2]8] w0 7] 85
Tl M f&U U el T WROM (3.1 SR 3T W Yol o o1 oy

|t 13.1
X, 1 I |, =] Sl =3
2 2 4 55 11
5 8 40 2.5 20
6 10 60 1.5 15
8 7 56 0.5 3.5
10 8 80 2.5 20
12 5 60 4.5 22.5
40 300 92

6 6 6
N:ZI:fi =40 éﬁx,:mo, §ﬁ|xi—)_c|=92

1< 1
X=— Y fx, =— x 300 =175
e S g
R M.D (;—c)—iif % = — x 92 =23
s N &0 40 '

saretr 5 frefafaa sisel o fou mftas & amer qe famem J@ St
x| 3| 6| of 12| 13| 15| 21| 22

1

£l 3 4] 5| 2| 4| 5| 4| 3

7o T&U Y Sfiehe ved B RIS H | €1 59 stihel | W Gudl SReNdl i Teh Rk
R o € (FROM 13.2)1
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|ROT 13.2
x [3 |6 |9 [12 [13 |15 |21 [22
314 |5 |2 |4 |5 [4 |3
cf |3 |7 12 [14 [ 18 |23 |27 [30

@, N=30% Sl 99 He 2,
3afeT wifegent 156 & 168 Y&l o1 Wieg §1 98 <1 Yaror H=el aRerdr 18 | feed
¥ foge Wa 9& 13 B

1597 U&01 + 163 Y& 13+13
2 2

o1 Hifereht § formemi 1 fedar w1 s7fq |x, — M| Frefafea awoft 13.3 % <
T el

i "ifeeht M = 13

Aol 13.3
|x, = M| 0| 7|1 410 28] 9
/, 3 41 s 24| 5| 4| 3

fi|x =M 30 [ 28 20| 2|0 10]32( 27

iﬁ:f&O SR iﬁ|x,.—M|:149

1 8
ooy M. D. (M)=§;fi|xi‘M|

1
— —x149 =497
30

(b) HAd SLSRAT S Toh Had SRERAl s a8 §eel gl ¢ foad stine! w1 fafi=
fam i ot =l ® afiepd femen AT € @I ST HES: SRERar ferdt S 2

T ok TAT 100 BET G Wl i Fad FRaRdl sed § FHAfafad TR 9
fopan T 2
EISIED 0-10 [10-20 |20-30 |30-40 | 40-50 | 50-60

D hI G 12 | 18 27 20 17 6
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(i) ATem ok \ruer "red faee T 9ad SRERdl sieq oh HieA i AT o THT BHA
TIg WA o T Y o (Class ) w1 SRERAl SHoh AeA-foig W ohfa et €1 7l o
T Yo ot b1 qeA-fag fored © iR rgad aRaRdl s i a¥e Ared fomer A

T B
stz et ST <E
SaE0T 6 TAfafEa stiesl o fau wea o |mey @ fomem I St
s 10-20 |20-30 | 30-40| 40-50 [ 50-60 | 60-70 | 70-80
BET & FEA 2 3 8| 14| 8 3 2
7o feu U sffemel @ = |roft 13.4 w90 )
|ROT 13.4
Elisica B o neg-fog x| =% | flx 5]
e
/, X
10-20 2 15 30 30 60
20-30 3 25 75 20 60
30-40 8 35 280 10 80
40-50 14 45 630 0 0
50-60 8 55 440 10 80
60-70 3 65 195 20 60
70-80 2 75 150 30 60
40 1800 400

1800
X =—=
40

45
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13 1 _
iR MDLofﬁgﬁm—ﬂ_ﬂ¢mm_m

e oF WU We faee™ 9 e @t @y, fafy ' 1s famen fafy (Step-
deviationmethod)?ﬂ‘;@"'ra?{a? X %WW@WW%IWW%F
7@ fafu o &n sfierel o "o a1 3 faoper q@ fepdl Yeror i whfeqa Ared od B
a9 et (= fafe=r ol o qen-fagen) %1 59 wfcyd Area @ foaeer 96 w1 21 98
forae dem @ W qa 65 (origin) 1 ¥ ¥ Ufaeenfud Y shicqd A1 W A S
& B B, S TR aepfa 13.3 ° <9t I R

-60 —50 —-40 -30 —20 —-10 0 10 20 30 40 50 60<€=

[ ) ’ L[] L[] L[] [ ) L[] ° L[] L[] ’ ?\%

& <—

¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ -
—>0 10 20 30 40 50 60 70 80 90 100 110 120
& UEH
hHicad HIed
3TTeRfd 13.3

g qeft fomerl & 1 96 UHEE (common factor) B A fa=erl =l WX

FT o oL 3% 39 9d oHEE ¥ 9 <d 71 3 A faeert w1 ue faeem wed

g faee oH 1 gima g@ Ya W YaE 1 qiadd el €, S o et 13.4
Tgrta T /)

mWﬁ_6_5_4_3_2_1 0 1 2 3 4 5 o6&

ﬁﬁlﬂ‘lé —60 —50 —40 -30 20 -10 0 10 20 30 40 50 60“3

° ° [ ] ° ° ° ° [ ] ° ° [ ]
N

< & & & & & & & & & & & & :,
0 10 20 30 40 50 60 70 80 90 100 110 120
Hicad HIed

3MFfa 13.4
foreer 3iR < foreer Ui o SRR i Bier w3 39 €, e qom S o

A B W &) 7 A T4 =) dl:x’;a%ﬁw%,aﬁ ‘@ Hicud AEA T T &
T rEe 1 9 9% faeen fafy g x fefafed g9 9 9@ e s R
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3T 3SR 6 o 3Aihgl o foay ug famem fafy md| gq wfeud @ ¢ =45
R h=10,o1d & 3R FrAfafed Sroft 13.5 90 2

|ROT 13.5
. B I . x;, —45

JIedleh . L - d, == d. | |x,—X X, —Xx

WT fag i 10 ﬁ | i | f;| i |

/i X,
10-20 2 15 -3 -6 30 60
20-30 3 25 -2 -6 20 60
30-40 8 35 —1 -8 10 80
40-50 14 45 0 0 0 0
50-60 8 55 1 8 10 80
60-70 3 65 2 6 20 60
70-80 2 75 3 6 30 60

40 0 400

7
= 0
Xx=a+——xh =45+—x10=45
ELSIGIY X=a v 20
_ 1 < —| 400
M.D. = — 1x. = x|l= — =10
4 @ = 2 -F=

@ Tzl |75 fomem fafy 1 ST x99 S o fag R S 81 9 wiwe
a4t € 2l

(i) wrTferenT <F T wre faere U MU siiehel o fora Afirent & wen fome @
W FT UlH 99 F § S R g Hiew o 9 mred foeed T i o forg st
off| 2o fomiv i ol fa=oe o & 999 "I & T W "It o § Bl B
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HifeTeht

31T Had IRANAT o2 o foIT HIfeareht A1 hi i Hishal 1 TR H3| kel
i Teel SARE % | HEd Hid &1 99 Fad SRRdl S i WA Fd i o
foau veet 39 =l w1 fuif w@ € few Afre foa e © (39 o &) ArfEeT
Tt FEd ) IR a9 frefafed g9 o

N

~_c
qrferent =l+72f X h

aﬁﬁwaﬁ%aﬁ%wwmgéwmw@a@ﬁwﬁ

FRARAST T AR N, Wifezrent ot st f7=1 i /, mifesrent i &t aRardrf, mfeen
o1l § HF TR ol a7 Wi Ge aReaar C SR HifkHeRT o o1 foRar A4 @1 HifeHeR
A T oF GG sk o o HeA-TagaAl x o1 Hifexent § forsieri o1 fFedey o steriq

|x; — M| W = 2

qd

1 1
M.D. (M) = 3. I — M|

78 gfswan = Fefafad Seen 9 e fFe T 2
saretor 7 frefafeq siwst o fou it & @mer qrea faeem @ sifs)

ot 0-10 | 10-20 | 20-30 | 30-40 | 40-50| 50-60
RS 6 7 15 16 4 2
7ol feu U stfersl § =1 wroft 13.6 oMW R:
WRUT 13.6
Ell AR Herfl R | weA-fag | |x; —Med{ | fi|x; —Med,
R (cf) X,
0-10 6 6 5 23 138
10-20 7 13 15 13 91
20-30 15 28 25 3 45
30-40 16 44 35 7 112
40-50 4 48 45 17 68
50-60 2 50 55 27 54
50 508
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280 Tforg
el N = 50, 6T % o 71258 g 20-30 = | B THAY 20-30 HfeHRT o B
g9 S © T

No¢
2

Hifereht = | + x i

T’ [=20,C=13, =15, h=103R N =50
25-13

sgfae, ArfemeR =20+ x10 =20 + 8 =28

37q:, WfeTeRT o |TUeT AT foger

1

6
MD. (M) =— D.filx - M = %x508 = 10.16 21
i=1

Z|~

[ wremmaett 13.1]
YT 1 9 2 ¥ fSu Ty eAiwel & fau mea & |mer wed faues A s
1. 4,7,8,9,10,12,13,17
2. 38,70,48,40,42,55,63,46, 54, 44
e 3 9 4 o 3fihel oh fAU Aifedent o |oer WA fa=eq A s
3. 13,17,16,14,11,13, 10, 16,11, 18,12, 17
4. 36,72,46,42,60,45,53,46,51,49

YT 5 9 6 o 3Ahel o faU HIeT o @el WA fo=er A wife)
5.x, 5 10 15 20 25

f, 7 4 6 3 5
6. x, 10 30 50 70 9
f, 4 24 28 16 8
YT 7 9 8 o 3iiehel o foIu Hifedent o |aer WieA fa=e A sifem)
7. x,5 7 9 10 12 15
f 8 6 2 2 2 6
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8. x, 15 21 27 30 35

f 3 5 6 7 8
9T 9 I 10 ok Akl o foIu weA o @er med fa=ed A Sifu)

9. |3 wfafsd
2 ) 0-100[100-200{200-300(300-400|400-500 500-600600-700| 700-800
i 4 8 9 10 7 5 4 3
Eakee|
10. [
(cm ) 95-105 | 105-115 | 115-125 | 125-135 | 135-145 | 145-155
il 9 13 26 30 12 10
stz
11. fr=fafeq stiwsi o fow Afegent o |mer e fageq @ Sifag:
CE 0-10 10-20 20-30 | 30-40 | 40-50 | 50-60
NSRRIk
. 6 8 14 16 4 2
qEAT
12. = fSu 7T 100 =feaal 1 3 o6 ded &1 HifeaenT 31y oh due "/ fa=e
I UM hifeIT:
a7 (a8 #)| 16-20 | 21-25 | 26-30 | 31-35 | 36-40 | 41-45 | 46-50 | 51-55
e 5 6 12 14 26 12 16 9
[Fehd s a7t &t =1 S 5 9 0.5 S R 9 IHHT 3=9 W H 0.5 Sig U
MY SAihgl ! Tad IRANAT 97 H a=feiy]

13.4.3WTW?%W&"?’W(Limimﬁ(ms of mean deviation) 9gd 31f¥eh fer=or
71 forera aelt syEenstt | Wit Sheia yafa i SueEd " A St 1 o7 39 9
¥ wiftrsht o @it @1 foeed R g0 we favearg € fman s gk 2

e | faaerl &1 A (0 fag & Biegd) Tt 9 fagedi & a9 sifus
21 €1 ST Aed o W wien T stfuen s T 21 o7: e qwnedi § wien
ferere STredioSTeh UioTd T Hehel €1 W1 € WieA forerer i ool o e 91 W
T foha ST €1 gHfery 71e 3R ShsTivrdte Tortes o @ e g €1 gHeR At
2 foF T YRIE &1 o WY K1 SqEvAhdl g1 HHh fo€er YU i UE €
T A 2
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13.5 TERUT 31X AR faeres (Variance and Standard Deviation)

A RIS foh s ggfa i A9 o Groe 7red foged 9 & o fag g9 faeemi
o TRUs 7 61 A0 foRan o dE W fome ot wnedeh 9 ok fore foRan o, eten
ool &1 A = @ S R

formemi o ol o SRuT 300 39 TR ol fa=erl oF o e off g fohan s
Tkl 71 FiEeE 78 T ¢ T fa=er & a8 o HoR & 2

HAT X, X, Xy, oy X, , 1 YEOT € T X IR WA T T

=% + (6, X)) F s + (x,-X) = (x—X%)

If% % A I B A TAF (x, —X) YA & SO THHRT e § R R yaR

1 forer 1 § i @ A Yaw ¥ AR @ oW ¢ Ak ) (% —X) g d
7% 3T el € R WA x L x, x,.0x , WA ¥ O FRE § 9o YO 1 WA xR

127722 773"

e fereror 61 § | 3Heh faadia afg =18 =i =<1 €l Y&l o1 }ieq X o |ie foero

Ak 31 T 7 %E T 2 fm oam (% —X) @t Gei w1 wem x % g
i=1

YT =1 foreor ) WY 1 U HdusEE gdied § 2
ST 5ok ToIT ©: WeTunl 5, 15,25, 35,45, 551 Ueh TH=9a A o &1 7 HeIull < |
30 21 39 wg=ea H x @ e o ot w1 g fefated 2

6

D (X, = %)’ = (5-30)2 + (15-30)2+ (25-30)2 + (35-30)2+ (45-30)2 +(55-30)?

i=1
= 625 +225 +25 +25 + 225 + 625 = 1750
T 9 T=A B o § f5gek 31 var fEfafea €
15,16, 17,18, 19,20, 21, 22,23, 24, 25, 26,27, 28,29, 30, 31, 32, 33, 34, 35, 36,37,
38,39,40,41,42,43,44,45.
T YO 1 WA y =30 2l
Tl Tl A de B & WeA 30 @
== Bk Uil o faseri o ot o1 A frefafea 2
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(<150 H(14P+ b (<12 + 02+ 12+ 224 324+ + 142+ 15
2152+ 142+ ... + 17]

= 2X15x(15+61)(30+1) =5x%x16%x31=2480
(FITeh WM n Wiehd WEAISA o ol 1 AN = nn- H@n- 1 BT €, FWin=157%)

6

afx Y (% %) & w3 wrie w1 A @ A en Fed % for g a

o 31 JeToT oF W=ad BT, 6 Y&UN aTcl WH=ad AT 3T9&T HeA oF @ue A
TR0 & it Tead AH 6 U0 i HieA iy ok @re faee (fameri 1 aier -25
¥ 25 ®) W=a B w1 eden (faeemi &1 9ReR -15 9 15 ) @i 21 98 == fau
g fesl @ o T R

eI A, o foru g9 emepfa 13.5 U €

< . L e N N e S
N 0 5 10 15 20 25 30 35 40 45 50 55 60 -
e
3TTeRfT 13.5
=g B, & fau smefd 13.6 &9 T §
< >

0510152025?\1(,)354045505560
e

JTTRTA 13.6
3q: B9 HE Hehd © Toh W1eA W Tl o ol 1 AN G0 1 SUFS WG el

1 & _
3 HITE 1 T H % T &7 o=t 3 o w1 mea & i aw ;Z(x,-—xf.
o g A, % fT B9 UM €,
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1
e :%x 1750 =291.6 & 3R Tg==a B,asfwzagixmso:so%

g 3iTa il © Toh T AW T = foeror w=ea B &1 arden aifees € S g
gl o erdferd oo 9 senfafaa frewor 9 9 @ 2l

1 _
aﬁ:%ﬂ;z(xi_x)zﬁmﬁwwéﬁmﬁém%l?4%’14’@1

teriq Ares § foaereri oh ol ol WIS WERT (variance) edrdl 8 3R o2 (fqmmn o1
ot 9gl Wl §) @ g9 2l
37d: n YeTol X, xz,...,xn?ﬂ EESEU

o’ Z% i(xi _3_5)2 %l

13.5.1 91ek fa=rerT (Standard Deviation) I8 1 TIMT o &n U ¥ fop =afema
TeUN x T x I TS WERUT Y SRR © U ¥, i T (x—x ) % o
TAEY €, TE RO GEROT ok eFTcHeh avel i YeTull <kl HIeA o WIUel YeRIv e
Teiiferd |19 o &9 § oFed fohan S € iR U A foere wed &1 6 fase &
HH=d: o, 510 9ERid fean Sar @ qun frefefed ger 9 femn s e

c = /l i(x;ff (1)
noia

3TMEY, STafichd 3iihel 1 FEOT d HHE oo A1 & & oy $8 S
& B
saretor 8 frefafed efiewst o fou yewo qen qre fomem A@ sifs:
6,8,10,12, 14, 16, 18, 20,22, 24

o fRu U sl i frfaiad FhR W wrolt 13.7 | for@ "end €)1 WA &l 0"
forrer fafer gr1 14 1 hfedd T1eq et A v T 81 Y&l S §E&m n=102)
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|Rut 13.7
. d_:x,.—14 e 9 fome™ G E)
: ’ 2 (x—X) '
6 —4 -9 81
-3 —7 49
10 -2 -5 25
12 -1 -3 9
14 0 -1 1
16 1 1 1
18 2 3 9
20 3 5 25
2 4 7 49
24 5 9 81
5 330
Tqfag, e X = hieqd A + i=1’1 xh
1442215
10
1 —\2 1
S Wc;Z:—Z;,(xi—x) = 5%330= 33

;.  HAH fa=el 6 = 33 =5.74

13.5.2 Teh 39ad @RARAT a9 &1 A o= (Standard deviation of a
discrete frequency distribution) AR & 1 T o18dq dea f=fafaa 2

XX, Xy Xpe ..

L O

s X

n

n

WW@FWWWaz\/%Zﬁ(xi—E)Z, (2
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& N=Y.
i=1

afrsu fr=fafea SeE |

sarevor 9 frefafead stiwsl & foaw yewor 9 79w fomem T wifs:
x | 4 8| 17| 20| 24 32

1

Ll 3 s of 5| 4 3] 1
&1 3ffhel i WRUN oF ®9 | foaed W By frefafad groft 13.8 9 et 2:

| 13.8

o f, fx | x=x| =0 fi(x %)
4 3 12 | -10 100 300
8 5 40 -6 36 180
11 9 99 -3 9 81
17 5 85 3 9 45
20 4 80 6 36 144
24 3 72 10 100 300
32 1 32 18 324 324

30 420 1374

7 7
N=30, 2./x =420, Y f(x,~%)" =1374
i=1

i=1

7

Zfixi 1
T X=fl—=—x420=14
N 30
1 .,
37 T (07) = > fit— X)

i=1
1 1374=45.8
= — X —
30 '

IR TEE o o = f45.8 =6.77
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13.5.3 Uah Gad ARARAT d2 ol AT [a=eiT (Standard deviation of a continuous
frequency distribution) ST T Had IREARAT de4 oF A I oF T HH bl 39
ST TRARA S H FT6fd T Hehd &) 79 STaq aReRd sied o T 7o T fafy
ERIECCEE IR CRER IS I

IS Teh p oM ATl SRR e s Jedieh S{aiiel SHeh HEAAM x, 92 sRal
f, B ufefaq fohan w0 €, 9@ W famen frefafed g3 gm wra fwen smom:

o = \/§ DR

SRl x , de B WA T A N=)_ f,.

i=1

e faerem o T o g ed 9. © T

R D WICEE S D WICE S

oo | Tt YR iﬁfm}
L =l i=1 i=1

S| St B3 27&%4
L i=1 i=1

i=1
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1 n 2 n 2
3d: A foeed o = E\/NZf,x, —(Zf,x,) .. 3)
saTEToT 10 Frefafad s o fau e, g9 ik qee foee 9 s
ot 30-40 40-50 50-60 60-70 70-80 80-90 90-100
AR 3 7 12 15 8 3 2
7o Ry T effepel W frAfefad aroft 13.9 <F@ €
AR 13.9
El aRerar | "weA-fag | fx, | (o~x )} f(x—X )
) (x))
30-40 3 35 105 729 2187
40-50 7 45 315 289 2023
50-60 12 55 660 49 588
60-70 15 65 975 9 135
70-80 8 75 600 169 1352
80-90 3 85 255 529 1587
90-100 2 95 190 | 1089 2178
50 3100 10050
1 < 3100
e X, = —— = 62
T WA (F) = Zl:f =

1
= —x10050 =201
50

AR g faEed o= 201 = 14.18
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saretor 11 frefafed el o faw o fa=er 9 it
x, | 3 | 8] 13] 18] 23

1

f 7 10 15 | 10 6

T e siihel o frfafed aroft 13,10 99 2
HROT 13.10
x| fi | fx | xF| fx?
30 7| 21| 9| 63
8| 10| 8 | 64| 640
13 | 15| 195 | 169 | 2535
18 | 10 | 180 | 324 | 3240
23 | 6| 138 | 529 | 3174
48 | 614 9652

o A (3) 3

o= ﬁ\/NZfixiz _(Zﬁxi)z

I
- J48x9652 - (614)°

_ L 463296376996
48

1
= —x293.77 =
18 6.12
39feTe, Ak foree 6 = 6.12

13.5.4. GGXOT § T Tarerer 71d i & fora g fafer (Shortcut method to find
variance and standard deviation) FHN-FHF Th TRARAT A Eole | X, SYa
fafer=1 ol o HeAm™ x % WM 9gd 9 B € q e U1 YR W Bl Hed @
ST € T S HHE o §1 U aReRar sied, e - sfave wue =, o faw 1w
famer fafy g0 58 wfkan 1 T sH@ ST g )
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m@ﬂﬁqﬁﬁqﬁmww%aﬁ?wmﬁﬂﬁﬁ%w@amw%

(F&T hat S €)1 7 o fR 9% foeem a1 o <Ry R

x —A

31{% v, == . AN x,=A+hy, .. (1)
N1
& W ® fm T e (2)

(1) @ x & (2) ¥ W& W g5 W< 8l ¢

> f(A+hy)
X = =l
N
1 2 n 1 n n
:E(ZﬁA+ZhﬁyijzE(A2ﬁ+h2ﬁyi)
fiyi . 7
:AE+hlZ=1: (WZ;::N)
‘N N
37d: X=A+thy . (3)

2 1 _\
3, T x T YT, Ok =§Zfi(xi—x)
i=1

1 & _
E;fi (A+hy, —A-hy) [(1) &R (3) 8]

1 < 2 =2
E;f;h 0 =Y)

n & _
= sz" 0 =3 = =Ry F TR
i=1
3:{% gx2= h20'y2
a1 o= h(fy .. (4)
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(3) 3R (4), ¥ B9 9t gian € o

2
h n n
o= E\/NZﬁyf —(ZfiyiJ - (5)
i=1 i=1

BT 3T 11 o kSl § G (5) & STAN 51 oy fafr @ wrea, gewor 9 9
IEENEREIGRCT]
sarEtor 12 ffafag s o fau aieg, o 9 7 foged I Sifsa:
ot 30-40 | 40-50 | 50-60 | 60-70| 70-80 | 80-90 [90-100

AR 3 7 12 15 8 3 2

e AM o Sicdd WA =651 F& h=10
feu v stferel o frafafaa groft 13.11 9 et 2|

|t 13.11
o aREIRd | AeA-feg | y= = 1_065 y’ 1y, fy?
J; X,
30-40 3 35 -3 9 -9 27
40-50 7 45 -2 4 — 14 28
50-60 12 55 ~1 1 ~-12 12
60-70 15 65 0 0 0 0
70-80 8 75 1 1 8
80-90 3 85 2 4 6 12
90-100 2 95 3 9 6 18
N=50 —15 105
- 1y 15
Tgfae x=A+Z“50 xh=65—%x10=62
2
T o2 = % {NZJ‘,-y,-2 - (Z/y; )2}
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2

[50x105—(—15)2}

1
- —[5250—225]=201
25

SIRAAF fa=ed o = 201 =14.18

| wrgererett 13.2 |

YT 1 § 5 dh o 3fihgl o folu wed o TERor 9 sifsu)
1. 6,7,10,12,13,4,8,12
2. HWHWH@T&
3. @H % gU™ 10 O

4. [x, 6 J10 147 18] 241 28 T30
2| 4 71 12 8| 4] 3
S x 9293 97987 102] 104 [109
fil 3 2 3| 2 6 31 3
6. o9 fafy g/ w9 uee fa=ed 9 St
x |60 |61] 62| 63| 64| 65| 66| 67| 68
fil 2 1] 1229 25| 12 10 4 5
Uy 7 9 8 H fSU U IRARAT seF o foU Hiem 9 YEor I i)
7. |=mt 0-30| 30-60{60-90 | 90-120 | 120-150| 150-180 [ 180-210
RS 2 3 10 3 5 2
8. | 0-10 10-20 | 20-30 | 30-40 | 40-50
AR 5 8 15 16 6
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9. oy fafy grr wea, T 9 AEe fa=ed 9| St

AR | 70-75| 75-80|80-85 [ 85-90| 90-95 |95-100 [ 100-105[105-110{ 110-115
Gk
s=dl &I 3 4 7 71 15 9 6 6 3
e
10. T fess ® s U g6t & e (fadt ®) e faw T R
= 33-36 | 3740 | 41-44 | 45-48 49-52
Il G 15 17 21 22 25

Il oF Al H1 AFE fa9e 9 AeA A A1q hifad)

[ Feh UEel skl i Had o of| I Bl 32.5-36.5,36.5-40.5,40.5-44.5,44.5 - 48.5,
48.5-52.5° 3R fhT 3 @ |

fafaer 3qrgvor
SETETOT 13 20 Yerull s TERT 5 B AfE Fsh Ueiol bl 2 ¥ Ton fepan e @ @ W
YeI0T R YEHLOT JATd hifoTq|

T AE AT YW x,x, xS IR WA T A T R AR = 5 SR
n=20. 30 94 § f&

1 20 i ° 1 20 o
2 = - 5=— -
g O = ;:1 O =%)"  ereiq 30 lgl (x; =X)

e > (x, =% =100 (D)

i=1

I Y& F&oT BT 2 T I feen e, A ofem dam oy R

2
120 20 20
y=— =—H 2x, = 2.— ) x
EIiglY y nzly 202" Zl
_ I_
37eIiq y=2Xx or )7:5)/
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xiﬁ;%m(l)ﬁuﬁwﬁamﬁmgﬁwﬁm%
SEL, L5 200 S (3 —5)* =400
i A - , yi_y:
ZBEJ} yH a:miqzl
3Td: 7T Y&ToTl T JE0T :2—10><400=20=22 x5

@ oot | e T < fR A T Be i &, @ O R ST, A S e
1 FEOT, G WEOT 1 2 71 Bl S €|

SEETOT 14 UiF YN KT WIS 4.4 B QA1 SR THLUT 8.24 B AT AT Yo 1, 2
A 6 €, d 3T & YT 1A I

T T I S U7 x qel y B
sqfeT, 9{@?11 1,2,6,x, y%l

[+2+6+x+y
3, WA x =44=—""""—

5
0 22=9+x+y
ERISIY x+y=13 .. (D)
W E TR = 8.24 :—Z(x—f)z
s 8.24 :— {3.4) +(24) +(16) +27 +)7 ~2x4.4(x+y)+2x(44) |
0 4120—1156+576+2.56+x2+y2—8.8x13+38.72
ERISIY xXr+y? =97 - (2)
AR (1) W, g5 et &l €

X237+ 2xp = 169 . (3)
(2) 3R (3), ¥ TH W 2Iar 7

2xy =72 (@

Q)" ¥ (4), M R,

42— 2y =97 72 FAQ (x —y)* =
Ell X—-y=45 .. ()
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e (1) 3R (5) ¥, &5 9w B @
x=9, y=4 <4 x—y=5
a x=4, y=9 =« x—y=-5
3Td: I19 < YSIUT 4 q 9 T

SETETUT 15 A TR UE x,, x,, .x, B @, ¥ TG ST SR o Th KOS A
YA HE B, a1 @t f yeRer staREfdd @l

T UM A UEUIx, X, .. BT OHIEA X T, A ST TELT
1
0, == (x,~X)*gm e v 31
n =

afg Y YT H ¢ ST W Al T YeIor B
y,=xta .. (1)
AM ST T Yerori =1 w1eA y € qd

e y= X+a . (2)

n

1 & _ 1 —
g = 2= = =% (hHa- X-a) (1) sl )F s @)

i=T n =

3Td: TT YeTull T IO T T S oA TeTOi kT el
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w1 e fo Jeolt ok fonelt we o g el | i U we sied
AT e W YEUT STUREtid @l

SETETOT 16 e foneff 4 100 Y&l w1 w57 40 3R 9 fo=er 5.1 9 o, St
I Tl W YU 40 o TIE W 50 o T o WEl "ied SR qHe e e 27

7o fean €, vermli =t "@mn (n) = 100
Terd WA (%) = 40,
Teld A foa=ae™ (o) =5.1

I
T Sd % & x:;in
i=1
1 100 100
a1 40=—0dx o 2% = 4000
100 = p
CRIG] T&OTl T TeTd F = 4000
7 &I T TWE AN = TeAd AT —50 +40
= 4000 — 50 + 40 = 3990
e AT 3990

Bl meg = = =39.

= 100 00 >
Y & % fa=ed o =

1 2 2
st 5.01=|—xT@@ > x’-(40)

100 =

1 U,

el 26.01 = —— xTed le- — 1600

100
zaferg Terd > x,” =100 (26.01 +1600) = 162601

i=l
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L 2 - 2
a7l T DX =T zxi — (50)2+ (40)2
i=1 i=1

= 162601 — 2500 + 1600 = 161701
T wel A fa=es

:\/gﬁ zxiz _ (gﬁmw)z

n

161701 ,
= - (39.9)
100

= |/1617.01-1592.01 =25 =5

e 13 U¥ fafaer gonacit

1. 3713 YeTon sl HILA 9 FELO1 ShAgl: 9 31X 9.25 €1 A &78 § : Y& 6, 7, 10,
12, 12 @R 13 €, @ 99 T Y17 9w

2. I UL BT HIEA AU WELUl hUST: 8 AUl 16 €1 AR T W °iE Yerur 2, 4, 10,
12, 14 B @ 919 < YeI01 [0 wifer)

3. B: YeIull 1 HIeA q Wk oo A 8 9 4 1 AR YA YeTor i A
TN R TS ST @ AR Yeqor 1 Wiem 9 "k fa=ed A Sl

4. A &0 x,x,, ..x F A x T TR o* E A g Hiow R e ax,
ax,, ax,, ..., ax, T HIeA N GEOT HHY: qx ql azcz(a¢0)§|

5. oE Yerll o1 WieA g ek foree hH: 10 91 2 €1 Si" i W FE U
o Uaro1 8 Totd €1 1 W W W b1 WE WieA qe Wk faee 9 shife afg
(i) TTerd YT gl = s
(i) 39 12 9 98 fe=n Sy

6. 100 U&IOT =1 W& SR Ak forere wa: 20 3R 3 €1 o5 § g8 urn e
T WeTr 21, 21 T 18 TTerd | AR TTeTa Y&Iun bl g1 < SQ @t Wed 9 /ieh
forarer 9 ity
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QrRIST
YR skt AT 3fihel | faeme a1 fa=mor &) o1 9feR, =g foeem,
e faaed 9 AFE fa=ges Yo 1 |19 2

YRER = SAfhdd oI - <FAdH qoI
refieha aMfehgl ot WTed farerer

M.D. () DG [, (1\/1)=—Z|()CI"\I_M)|

n
SRl ¥ = 3R M = Hifeasht
Tfieha 3tieRgt @t UTea faere

M.D. (x) =W M.D. (M):M

oL N (a-F) o= N -Ey

3THAd TRARAT S Rl YEIUT dLT HIFeh faeret

R 1T I L S

Had ARERAT g okl YEIUT 9T HiFeh Taee

g DA o= (NS A (S )
T 3T ue forerem T e @ oy faty

o == [N S (T 1) |, o NS 1 ~(Z s

,SRIN=3 f,

x; —A
h

ey =

¢ THH WA Fiel JEensti H S A fauer arelt @ Afus 9 a1 A

foreror areft =it 21
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gt gEYgTY

TifEThT 1 379 Al TR “status’ T g & Traht 21¢f U ToTfash T el
21 Y I o @ o Wifersh! e Wl A QU 21 s 9y 3050 £,
H A o Tl SHTUET St TS offl IRA § off RIS 2000 Y Uge YemEiTE Siehs
T T HeTet Jonedt ol faea: =5y =24 (324-300 £9.) & T Hrd
H ifecd (T 300 $9,) %k A § S IR G o 3fishe ThHa w i
TUlTelt <1 Sooid el 81 STeheR o IMAehTel | foht T g9 Haeror w1 gofq
AgAHST g1 Tl q&den STgH-sthead o oo e 2

W o oA John Graunt (1620-1675) @i S9eh g S IR g i
ifHT & AT o SR 3= o9 AR G W] o1 S T S )
Jacob Bernoulli (1654-1705) = 1713 | Geh1¥Id 319+ &k Ars Conjectandi
TE W F o fo 3

Tifert 1 Ygifas fowm g YAl & IRE Yol IR T 52 &

Togia o 4= o6 Wi gt qei $9eh o1 off fashd SR @1l U 31U Francis
Galton (1822-1921) Sl Wikl (Biometry) o &3 | Hiferent faftai o
IYART T AW G TRl Karl Pearson (1857-1936) ¥ htg ol 90&01 ( Chi
square test) U oIS W WiREHAHT T 1 TG o 1 WRSTHE LT
o T o 9gd aneE & B

Sir Ronald a. Fisher (1890-1962) TS/ 3T¥f7eh Wifeaht o1 Seh AT Sl
2, 7 30 fafe= & SI9 ereifment, Sto-aiteent, fen, s enfe o e

4

 —
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' TSRt (Probability) l

* Where a mathematical reasoning can be had, it is as great a folly to
make use of any other, as to grope for a thing in the dark, when
you have a candle in your hand.— JOHN ARBUTHNOT

14.1 =241 (Event)

T Agfese TIe 3R ek faeyl Tafte o o) ¥ ver €1 Tt e @ yfdeef
gufte 39 gl 9 Hafd guft g9l o foy weifer ¥9==a (Universal set) Bl 21

T f9aeh &l q 9R IBMAH o6 W0 R foer Fifsm) wafud gfaest e

S = {HH, HT, TH, TT} ®I

e, O e o gkt w9 39 uRomd § @ St ded: u fod gk @9 %
IR B T TH U ? 5 59 5 o 8 o 3T Re S o 7999 shad HT 3R TH
&1 98 < 319Fd Tk 9= E = {HT, TH} <" €l

B WA € foh See™ E ufaeel wmfte S o1 suaq=ed 81 36 ¥R &9 U € T
fafi=1 sl oiR S o Suageal o Frefafed dwaa 2:

ST T AU ‘S T WA ST
w2 H e qed: | @ A={TT}

e W W HH W % | ® B = {HT, TH, TT}
ol 1 we stfusae 1 @ C = {HT, TH, TT}
fada So@ o foa =& € D= { HT, TT}
ol =1 Hen sAfusan 9 2 S = {HH, HT, TH, TT}
ol 1 GEn 9 9 sifusk © .

ST == ¥ T T ¢ fR wfaeel wufe & R STeeE % W T we
Bl € 3R fordll e o @ Wiee! THie 1 Tk SUEH=a el 81 3Eeh Had o wh
T 1 TEfeiad JeR ¥ gRetd foman s 2
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uftarer  gfaeel gAfe S &1 I STEHTET Uh TS HEl Wl 2
14.1.1 T ST &7 "ied g1 (Occurrence of an event) T 9l 1 %k o
e W fo=R ST 71 ST fF seT ‘98 W 4 § S 9@ TR 31 il B
Y frefua foran Smar 81 afE qran W ardd o 17 Yehe eil @ dl 89 e Hehd € foh Tl
E wfed g8 €1 o5gq: afs ufoms 2 o1 3 € df g9 #ed € % e E ufed g€ 21
ard: ferell wleror o wfaeel wwfte S &t sen E sfed g8 sel ot € afg adieror s
RO 0 39 TR & o o € E. oK aRom o T 2 6 o ¢ Edl g9 %ed € & =
E wfed 7 &8 2

14.1.2 F2=ren’ & UK (Types of events) FSTST hl 3ok 3TaFAl oh STUR W fafa=
YR o erfieRa feman T wehan 21
1. 3/wa & fafyerd we=md (Impossible and Sure Events) e w3 ¢ 3R
Hfaeel gufte S oft sreeH %I e FId &1 A% H ¢ ki STEE T #IR S ererfq qof
yfeet wmfe =i Al w2 wed 2

% 99 o fU oET 9 %ok oF Tden R faeER #I 39 9len 1 giagst
Tafe S={1,2,3,4,5,6} &I

M AT E 521 ‘9 W Yehe G&A 7 1 TS ?' R Fefid s §1 9 e
T Eoh S ST fod wehd €7

T qHEIOT R i ff GROTH S E o Uide ol W el shid § a1efq
yfieel Tufie o1 #E ot /g w2 E o fed e w1 ffvea F@ s € e e
FT hd € o Shael Red gq==a @ 241 E o 97d 99==a 21 S vkl °, §9 Hg
Thd € fF T8 o SU0 ®els W 7 I U Yehe BT TGS R

TH YR T E= ¢ U THWE w2

ST 376 TH Ueh 14 S F U6l R U S A1 ol 99 € 91 fome’ W femm
F| T F={1,2,3,4,5,6,} =S.

g gt aRomm e F o6 wfed eF &t fafvea #xd €1 e1: F=S u fAfv=a
T R

Z.W‘EIZ_FIT(SimplcEvcnt)W&WWEﬁW@ﬁMﬁ@@,ﬁW
Ehl W a1 YRS U1 sed | G ghem e gfaeyl wafe e » yus
1aFel B, § n W e formE el
IR ok fou, uw foaent o I ISTEl aret W 1 yiaeet gt
S={HH, HT, TH, TT} &I
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E = {HH}, E={HT}, E= { TH} 3R E~={TT}.

3. fasgr wemr (Compound Events) Ifg fordt e ¥ e 9 Afus wfagst 1%@ B %
Al S8 fhst wer wed B SR o fou U fder i M Sl o qdem o
fefafad sl fay e €:

E: e9d: T fad 9&e B

F: =7qH & fod Yehe &M

G: SIfad T o Yehe BT, SIS
T SRt o G S % SuEqesd fefafad €

E={HTT,THT,TTH}

F={HTT,THT, TTH, HHT, HTH, THH, HHH}

G= {TTT, THT, HTT, TTH}

SWw Y% STHg=Id d Tk 9 afue giaeyl fog € safau 9 we fam
e €|
14.1.3 G137 T STSHTOTT (Algebra of Events) Gq=adl o 3124 | 94 & AT
sifer I==dl o HAeE o fafa= dlehl o a) § 9er o F¥iq §iHe (union),
TS (intersection), X (difference), HH=IA I & (Complement of a set),
T oF IR H FHS o1 SH YRR H HeAS 1 FaSH oy Hendl oh Hge STAT
SN T Tk Tl

M ST A,B,C U8 W § Hag w2 € ekt wfaeel wmfe S 2
1. Q¥ "1 (Complementary Event) &% 21 A SF TU& Ush =1 ST A’ Bl
2 99 s A% OTeh T Fed &1 A’ H ge T ‘A-EL ot el S 2

TR o fou ‘ueh foaeh w1 i ISl o e i | EeT giaesl dHfte

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} %I
H ST A={HTH, HHT, THH} 521 ‘oheiel Tsh U2 1 Yehe M1’ ol S9iial 2l
RO HTT o 8 R =21 A sfed &t g5 21 fhq ed &% ¥hd € for sz ‘ATl
Hfed g8 21 39 YhR, Toish uiond o forg st A § 7€ € eH wed © fh AT ufea
T2 21 TH YRR W Ak foIu gk we ‘AR st

A'= {HHH, HTT, THT, TTH, TTT}
T A={o:ome SN ¢ A} =S—ATI
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2. 5241 ‘AIT B’ (Event A or B) TROT HifST foh & wq==@l A 3R B &1 diHeH
AU BN fefua T smar @ foed 9 @a oage gfinfod gd € st A dl AW @
JIBH T WA H B

S T A 3R B frdt ufacel gufic @ wefua < seAnd @ At ‘A U B Ee
AT B <A i fefua sl 81 AT ‘A U B’ &1 ‘A ST B’ ot el S 2l
U T ‘AT B’=A UB={0: A © € B}

3. FEAT 'A 37T B' (Event A and B) ¥ SMd € 6§ wyeEdAl w1 gt
AN BTE 9= Tl & a3 otema g0 € St A SR B S SvafTs B € et
S A 3R B g | i B

Ifg ‘A 3R B’ WA @ a TH=Id A N B SRl ‘A IR B’ Wi @il @1
IR, AnB={0:0 c A3IR o € B}

ITEX0 o AT T 91 i & IR Thehd o G0 H AE olifele s A uget
ek H WA 6 Yhe BT ' IR WA B ‘T ekl W Yehe WA HT AN IAAH 11
B &' H R H B qd

A={(6,1),(6,2},(6,3),(64), (6,5, (6,6)} R B={(5.6), (6.5), (6.6)}

AT AN B={(6,5), (6,6)}

e HIfST foh Tg=E A N B = {(6,5), (6,6)}, 51 ‘Ugelt Theh W 6 Wehe BIal ® 3R
<l TRl T Wehe WS 1 AN <[aH 11 Bl ' ol e il 2
4.‘€|2_'|T‘A'FelﬁB=|%2f' (EvcntAbutnotB)%ﬂaﬂﬁ%ﬁFA—BﬁﬂqﬁW
1 T B € S AW A € wifehd BH & €1 s, geeE 'A—B' Sl (A
fehg B 7€ &1 =5 X Teha1 €1 &0 W0 & fF A-B=ANB’

SETET0T 1 TS Ul ek o T0e0 R AR SifSu) e T S 9 e ura e
H AY IR T ‘un favm wem ww g i B 9 el feen wen @) frefetea
TSt (1) A B (i) A 3R B (iii) A g B 7 (iv) ‘A—TE &1 Frefua & ot
=gy faf@u)

T T8 S=1{1,2,3,4,5,6},A={2,3,5} SINB = {1,3,5}

TcT&d:

() ‘ATB’=AUB= {1,235}

(i) ‘ARB =ANB={3,5}

(i) ‘AfHd BTE'= A-B= {2}

(iv) ‘A-TEI'=A"={1,4,6}

Reprint 2026-27



304 Tford

14.1.4 TG 19Tt 92_"ITQY (Mutually exclusive events) 981 Hhehd o T
waget Tufte S=(1,2,3,4, 5,6} 81 °H <AfSY T2 A ‘T foaom @ &1 yehe g’
3R S B Uk WH HWEA 1 Yehe BT’ Il oK Hid &

TAT SIS A, 5121 B w1 qdfsid Y W € qe gHen faem ot g #1
vl o, UG hiE qRoms € € S T A 3R B U @i sfed g i fAfvea s
g et

A={1,3,5} 3B ={2,4,6}

T AN B = ¢ @i A 3R B STHgH g €

ShA: & S A 3R B ORI 3TUeSl geA1G el Wl €, 4% g @ foned
T 1 wfed B g0 % Hfed B 1 STudfsid widl © ot F Tk T Hfed T2 @
Tkt €1 39 M W eI A 3R B STHgH B 2

TH: Teh T Rl thehd o e H S AU fave G yehe giAr SR e
B'4 ¥ BEl 9&A UHe A’ W =R Hifsw)

yeaeta: A= {1,3,5} 3R B={1,2,3}

3 3eATM AU & 3B
THT A 3R B o1& el 81 3d: A 3R B WER ayerst sl el 2|

feuwit T yfaey guftc #1 TE HeAT g WER uas gt 2l

14.1.5 f:917 W‘*ITQV (Exhaustive events) % T hl Hehd o W0 R fo=m
HIfe) &9 9 € S={1,2,3,4,5,6}.
amen frAfafaa seTst w1 aftafud #:
A: 4 9 B G&A Yhe BT,
B: 2 § =€t forq 5 ¥ BT &A1 The THT
3R C:'4 ¥ <) & Yehe BT,
9 A={1,2,3},B={3,4} dRC=1{56}.29 2@ ¢ T
AUuBUC={1,23} U {34} U {5,6}=S.
TEl e A, B $iR C &1 T9:919 weamd sed €1 = &9 9 AR E L E,, ..., E, e

E,VE, UE;..UE, =UE,; =S
i=1

@ E,E, .., E ® 3% 5l Fed €1 W IR H, "AW ELE,, .., E f9w
FEA & AR THEU & FH W AH § FH 4 FH TH A v & uied 2l
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Tqeh iR S eft i j b fIC E, N E, = ¢ 37@: af€ E N E = ¢, i #/ 31
E #iR E, WeR oes €, iR QEI:S e, @ s E L E,, ..., E, UWAX 37uasi

19 ged wEerd 2
AT 379 P 3TN W fo=r |

SEETOT 2 < I ek S ® S U6l W 9 Genstt i A forn S 21 ARy e
W W TN O gafyd feAfafad seaet ) faer w:

A: ‘U I HY HeTq ?

B: ‘U &N 3 1 O €1

C: ‘U =1 4 | %7 )

D: ‘9 41 11 9 3t 20
o et § W B Y T WER eS| €7

o wiagel @Al S={(x,y): x,y=1,2,3,4,5,6} ¥ 36 @94 2|
. A={(1,1),(1,3),(1,5),(2,2),(2,4),(2,6), (3, 1), (3, 3), 3, 5), (4, 2), (4, 4),

(4,6), (5, 1), (5,3), (5, 5),(6,2), (6,4), (6, 6)}
B=1{(1,2),(2,1),(1,5), (5, 1), (3, 3),(2,4),(4,2), (3, 6), (6, 3), (4,5), (5, 4),

(6, 6)}
C={(1,1),(2,1),(1,2)} IRD = {(6, 6)}
4 U B ©

AnB={(1,5),2,4),(3,3),(42),(5,1),(6,6)} 0
TAfTT, A 3R B TR S{uesl T8l
T IER ANC=h, AnD#¢, BNC=¢, 3R BAD=¢,
T YHR I (A, C), (A, D), (B, C), (B, D) W& 3{qesii & B
@A € C N D = ¢ AT, C 3R D R 3yqefsit A

SEETOT 3 Th THeh i diF R So1e T 2| FefetE seTet W faEm st
A:‘Hﬁgﬁﬁmqﬁm%’,
B: ‘qeqd: Tah fud Yehe Bl ©° 3R
C: ‘%7 ¥ %1 7 fox ghe g )

I e TER USSR 39 S w1 a2

To oM k1 gfaest gafte
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ®
3R A= {TTT}, B= {HTT, THT, TTH}de C = {HHT, HTH, THH, HHH}
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3  ADOBOC={TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S
ZEfE, A, B 3R C f3 e 2

I HAN B=@An C=@3RBn C=¢

T, ST T o SER ST § SiUiq 9 WER STues 2

3A: A, B 3R C WER erverstt o f:3919 seiel s gq==d s 2|

| vomaett 14.1]

1. Uk O ekl ST @1 HF ST se E UM W GeA 4 <9id’ § IR Se F
‘g I 99 g1 e’ ®1 S E SR F IR STges 87
2. TH U Skl Sl 7| Frefafad sesh w1 av st

() A:¥@N 7 9 %A 2 (i) B: §&M 7 9 9 B
(i) C: T& 3 H1 O B (iv) D: G&T 4 9 A 2|
(v) E:4 9 =<t 99 9 B (vi) F: @@ 3 9 %9 & 2

AOB,AnBBOCENnEDNEA-C,D-E EnF,F ¢ 3@ sifgul
3. Th T H U o Tk SISl ehd € SR S W Yehe HEe @ foad |
frfafed seTet &1 avi wifsu:
A: O FE@AS T A 8 9 3y 2
B: S Ul W & 2 Yehe Bl 2
C: Yhe Te@natl &1 90 w4 § %8 7 € 3 3 & N 2
T SR % HIA-hiA Y I TR STTes © 2
4. 1 Toeenl 1 T o) SSTC ST €| 9 witey T se i fem fem s A
T, o ‘S fo oIk Tk w2 fe@er’ i B Y, HeA ' 12 fRe i C @R Te
‘veel Teer W o femmn’ =61 D 9 frefyd foran won 81 waEy fF 8 9w
T T (i) WER STest 72 (i) & € 2 (i) fa=m € 2
5. & faeer T 91 SO S g1 v iy
() X TS S WER AqeSl B
(i) < TEATd S TR et SR I 2
(i) = AN S R rves T 2
(iv) ﬁw@'ﬁw%ﬁ%% 191 & 2
(v) < SR S TER SYqest @ feg e e R
6. T U ek S 81 SN A, B 3R C fefafed ger 9 €
A: T8d 99 WG9 G& 9 gl
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B: 8dl U W fooy g g g
C: I8 W 9red &St 1 I < 58

frfafed seTet &1 avi wifsu:
i) A’ (i) B-7T& (i) ATB
(iv) AR B (v) Afeg C & (vij B&C
(vii) B3RC (viii AnB' nC

7. SYgE W 6 i SfEu iR frfafad § e a1 31Eed S (379 SR 1 IR0

o) :

(i) A 3B WER et 8

(i) A 3R B TER e SR F9m 2

(i) A =B’

(iv) A 3R C TR 3qast €

(v) A 3RB TER 3{qesi B

(vi) A, B, C &R 1gas 3R 99 g2 7
142 rfaeRar st Mﬁl‘g@?ﬁ'ﬂ @'ﬁE'EI»ﬁ'UT (Axiomatic Approach to Probability)
T 1A ok TS ST Rl W THA Agfese wdiewl, yfasyl wmfte dun 3 wlermn |
Gafed e W faer fHa 81 w9 ot e Sied § frelt Te o sfed g
e o fAU 3 SIsal R STAN X &1 WifFehdr fagia fRdt e o ufed g9 @
T EH 1 GO ] Teh " &H 1 A 2

fuselt wemsti o g foreht Ther o ol wenfad aRomel &1 9@ 9 g6 W,
ot e 1 Wil 9 W & F ot o R H v 2

feedl s T WifreRa A0 H 1 Tk AR fafyr sfEidia sfiesio 21 5 @l
o wifterard feifia o o forg sifipEifat =n frami =t aftfa (depict) faren o 21

M o for ot afess wem &1 gfaeyl gafie S €1 wifderar P us arsdfas
T e © TSRt Wid S o1 ST weed €, 3 9iER e [0,1] & s frfeted
AfEifal sl G e 2

(i) et = E, o foaw, P (E) 20

(i) P(S)=1

(i) FRE 3R F R s1qasit s & df P(E O F) = P(E) + P(F).
stfefed (i) § =€ eraRa & € 76 P(@)=0. 39 fog % & fau g9 F= o ©
R 3@ € fF E IR g ReR erest seamd 7, safay s (i) @ &9 € 6
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P(EU ¢) =P (E) + P (¢) 3 P(E) =P(E) + P (¢) A= P($) = 0
mﬁm%wl,wz,...,mans$W%am
S={o,n, ...,mn}%l
ek w1 SRR g 9 =@ freed freher @ fw
() 9&% o €S fa@ 0 < P(0) <1
(i) P(w)+P(®)+..+P(0)=1
(i) e T ©, o T P(A)= ZP(0), 0, € A

| fowruii | e ST fof e 9= (o) 1 e e hed © TR Hoha
=1 gfaen & fau &9 P({o})) & P(o) foed 2

IR o AU wek fes o1 IoeH o qhEe § wH Yde qiong H 3R T

Y e %ﬁm‘ﬁaaﬂm%

1 1
arerfq P(H) = - R P(T) = Z (D

Ty e fuier ST wfdeEl 1 W il © AUiq g gen 7 dl I o
B T IR E T W TS

3R P(H)+P(T)=%+%=1

TgfeTe 39 90 | &9 e ghd ©
Hﬁwﬁam:% A T T =%.

3T|3‘1%‘?P(H)=i3ﬁ'{P(T)=%éﬁ%I . (2)
71 78 Fuier sl aie & ufasl & Jqe s 82
o, % 7§ W - - o T W =

&0 U © foF SH Wi frafor (1) @R (2), H 3R T &t wifresansti o fog
a9 gl

add § I GROmH H e T i wifaehdiedi o fou geamd e p aen
(1 —p) frerfftd &2 Terd €, Sl 0<p <1 3R PH) +P(T)=p+(1— p)=1
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o i e S fee S e T e s e
F% Fhd B foh et wheo & ofomd o W wifgsdr oo sFe (A 9% Fe
sfues sfe e foF o) wer o fohan S gepen 21

3T 379 FB 3SR W fo=r

ITET0T 4 gH oAifee T gfdest gufe S={w1,w2,...,m6}%\'lﬁﬂi\ﬁf’\@ﬁﬁﬁm
ftomg o fae wE-shiA § gifrerar frafor 9y 82

g o o, o o o o

rr rr 1 1 1
@ 5 5 % 6 6 &
® 1 0 0 0 0 0

ro2 1 1 1 1
© 3 3 3 3 73 73
g L L LyN1 ¥
@ 7 2 s 6 6 2
(&) 01 02 03 04 05 06

T (a) Tiaa (i): TR T& p (o) T T S TH 9 B 2
Jfda (ii): feRarsT &1 A

1 1 1 1 1 1
=—4—F+—+—+—4+—=1
6 6

6 6 6 6

TafeTy I8 Wifdehar fwfeor 9y 2l

(b) W (i): THF HEA p(o) AW 0 T A1 T
gfqae (ii): wiehdst &1 a1 =1+0+0+0+0+0=1
zafaT =78 frufor gy 2l

(c) TR (i): T WEFRAT p (0,) I p(o,) FOMEF 21 F@@C 7@ FuRe Gy
& 2

0 wﬁsp(wé)%ﬂ,ma@mﬁwﬁw%ﬁ%

(e) iR Wiferarali &1 A =0.1 +0.2+0.3+0.4+0.5+0.6=2.1% s@few , 78
wiferehar i e 2
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14.2.1 F297 @1 Gifaesar (Probability of an event) T TR g1 ffdq wed & §
A w1 Tdierr 5 e (FfRfed) IR wue (Ffeg) A ariieha wA o faw fmen
T AE eifen fF ew wdemn w1 gfasy @i S ¥ 3@ W % whoeed &Y
0,1,2 713 @ wHew el Tl 2|

3@ WA % Hq yiasy wEfe

S= {BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG} &I

SEl B U Ffega A WS he i AR G Uk I A Jfeled o™l Fehe
Tl 2

M ofifsry, for aftoml o forg frefafea wifresard feifa s T 2

yfaeei fdg:  BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
AMEE 0§ 0§ 8 s s 8 8 8
A T oo ‘qead:  Twh fega o™ 1 el HIA 9§ 9 FeAl '=Aan
Al el 1 e’ % B W Yehe % &
wwd: A = {BGG, GBG, GGB} 3R B= {BBG, BGB, GBB, BBB}

g P(A) = XP(w,),YVo, € A

111
= P(BGG) + P(GBG) + P(GGB) = g+ +2 =3

W

IR P(B)= YP(w,),Vw B

MW Tk 317 Tei0) ‘U fogeh &l & IR S8’ W foem 1)
79 wliero 1 faeel wAfe S = (HH, HT, TH, TT} 21
M efifsrg fo fafa= aftomai o fore fefofead wifsssad it = @ €
1 1 2 9
P(HH) = 7, P(HT) = — P(TH) = —. P(TT) =
Tl g Wifashar feitor sifpEidia i o fdeial i Sqw o 21 31
37 B9 T E ‘T Sl § e @ € uRom @7 w6t wiftshdr wa i
Rl E = {HH, TT}
9 4

@ Bl o, € EF @ P(E) = LP(w), = P(HH) + P(TT) = %+2_8:7
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¥ F: ‘aerd: &1 fem’ o forw, 89 o € F = {HH}
AR P(F) = P(HH) = %

14.2.2 99 Gr1sT GROTET FT qTfaaRar (Probability of equally likely outcomes)
HH ST for T wdiermn 1 giaee gt

S={w,w, ..} g
o fF gt aftomm om Gurer €, s1eiq Y O Wl o ufed Bt Hwe
M 2

e ol w 0S % fau, P(w)=p, 58 0<p<1
E2IIED ZP(&)I.)IIW prtpt..+tprdIAN) =1
i=1
= e -
np =17 p=—

oM wifee for wiagsl wafie S w1 1 Th T2 B, 38 ¥hR € T n(S) =n 3R
n(E) = m. 9% Y& aRom w9 G9eT € df 98 Ea g € TR
E & STJ5a TRUTHI i &
el Weferd RO i HE@T

P(E) =%

14.2.3 G297 'A a7 B' @1 QIfIehdl (Probability of the event ‘A or B’) 33T 318 TH
A ‘A A1 B, &1 Wfshar s1eifq P (A O B) 91 &3l

M wfifse, A= {HHT, HTH, THH} 3R B = {HTH, THH, HHH}, ‘T ek &1 di=
3D o T HT Y AT B

LRl A 0B = {HHT, HTH, THH, HHH}

3 P (A O B) = P(HHT) + P(HTH) + P(THH) + P(HHH)
Iz gt ufom 99 darer =
P(A [B :l+l+l+l:i:l
( ) 7378788 T8 2
et g P(A) = P(HHT) + P(HTH) + P(THH) = %

3
3R P(B) = P(HTH) + P(THH) + P(HHH) = ¢
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zafay P(A)+P(B):§+§:§
e T § 6 P(A U B) = P(A) + P(B)
faigefl HTH 3iR THH, A 921 B # S9afTss sfe@d €1 P(A) + P(B) o dfisher
HTH iR THH, (312 AN B o 3fee) shi Wifehdl 1 & o) @iHferd fohar @ 2l
3d: P(AUB) &I Id & o faw g4 A N B & ufagel fageti o wifaeraret =t
P(A) + P(B) | § == B
#19id P(AUB)= P(A)+P(B)-XP(0,), Vo, c ANB
= P(A)+P(B)-P(A UB)
3d: P(AUB) = P(A)+P(B)-P(ANB)
ST : At A 31 B forell adieror &1 =1E < wed & qd Tt e &1 qifdehan
1 qRAT o STER BW Wid el € T
P(AUB)=X p(e;),Vo, e AUB.

Fifh AUB=(A-B)U(ANB)U(B-A), 38fdt
P(A U B)= [ZP(0,)Vo; €(A-B)]+[XP(0,)Vo,€ ANB|+ [ZP(w,)Va € B-A]
(i A-B, A N B 3 B — A TR 379 2 (D)

@ € P(A)+P(B)=[2 p(e;) Vo, € A]+[Z p(e;) Vo, € B]

= [XP(0,)Vo, € (A-B)U(A NB)] + [ZP(;) Vo, € (B-A) U (A NB)]

= [ZP(mi)Vo)i e(A- B)]+[ZP(mi)Vo)i € (AmB)]-i— [ZP(mi)Vo)i € (BfA)]

+ [EZP(0;)Vo, € (A NB)]

= P(AUB) + [ P(0;)V, € ANB]| [(1)3F FAMT W]

= P(AUB)+P(ANB).
3@ P(AUB)=P(A)+P(B) —P(A N B).

TH G5 1 Sehieqeh AT fEfafEd yeR 9§ o o s g ?)

AUB=AU (B-A)ElA3RB - A TR qas |
I B=(ANB)U(B-A) & ANBS3RB-ARER TS 2|
iRl &1 SRR (iii) g, B9 W B @

P(A UB)=P(A)+P (B-A) (2
d PB)=P(ANB)+P[B-A) (3
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(2) 59 (3) @A W,
P (AU B)-PB)=PA)-P (ANB)

R P(AU B)=P(A)+P (B)—P (AN B)
ST IROTH 1 A-3TR@ (STHd 14.1) 1 TR hich 9 IA: TN fhan 51
Tehal 21 S
A
STTeRTd 14.1

If% A 3R B 215 T==d & A A Al WER Tas = & 9 (AN B)=¢

THfAT, P (AN B) =P (9) =0

37 TE e HEAE A 3R B, o fog, B9 U €
P(AUB)=P (A)+P (B), Sl for wifenar =1 aifaeia (iii) € 2

14.2.4 92T ‘A-7gl’ @t QITIaHar (Probability of event 'not A) 1 ¥ 10 T 3ifehd
qUTichl STel 39 U o S § 9§ U I FhTe oF Wi &t HeA A= {2, 4,6, 8} W
formR ifTe) wqeeden gfaeel wafie S = (1,2, 3,...,10} @I

Ffe gt afoml 1,2, 3,...,10 1 TH H9eg 91 o @ G IR0 1 wifdeRdl

1
E Fuif
A9 P(A) =P(2) + P(4) + P(6) + P(8)

10 10 10 10 10
B A (AR =A'={1,3,5,7,9, 10}
e P(A’) =P(1) + P(3) + P(5) + P(7) + P(9) + P(10)
6 3

0 5

1
302
TR P(A) = =15 =1-P(A)
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Y B TY g% off U § TR A/ A TER SfuEst R 199 et 7

I1a: ANA =¢3IRAUA =S

a P(A U A') = P(S)

s P(A) + P(A") =1, sl (i) 3R (iii) & 99 g1
77 P(A’) = P(A &) = 1 — P(A)

3TEY, 99 Fenifad afomdl arel qderon o fou e STl 9 g9 R foER &+,
SEREIRCC: D) e ey B ) I

SETETUT 5T o 52 Wi ki TH AeA-difd He W g H W Tk g fewren = ?)
fhTel T 99 1 Wifehar T Hitsie At

(i) I E2 T T (i) o geRT T B
(i) T T 1 AT € (AT Tt = gy ),
(iv) I g2 @1 A 2 (v) O ST W1 T Rl R

Tol W 52 Tl 1 el it el T gt H ek ax FeRren S @ o Herd qiomr s
TET 52 B

(i) W ST s fFekTen T I €2 1 ®, A @ w2

TEa AW SegEl S g@ T 13 2

1

13
e, P(A) = =7

31, T g2 ol g1 Tehrer &1 wifaehar =i
(i) ®M efifSe fom =2 ferren T U gee @' % B ¥ S9d €
gafaT ‘Fepren = U 3R & @' Wl B9 g9iEn S|

1 12

3 P(B") = 1 PB—l—i—l———
(B)=1- P(B) = 52 13 13

(iii) A STT T et T T e O 6 @' %I C ¥ 9 g
T I==a C H e1a9al 1 §& =26

26 1
3‘[@1?{ P(C) = 5—2=5

T YR HIel V1 1 Y1 TFepte 1 wifaenar =%

(iv) T SWe (i) ® A @ fop s ‘fehTen T uRn €2 w1 @' il A9 SWid €
THferT w121 ‘ fhten T uw €2 1 e ®' W A A A-TE s
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Sie| P(A-Téh =1- P(A) = 1—%:%
(v) S ThTen T TR el 1 kT e @' R C A - o <eifen S ek )
1

o9 7 9@ & & P(C-7E)=1- P(C) = 1—%:5

W,wwﬁﬁwq@ﬁaﬁwﬁw=%

SETEIUT 6 Uh O W 9 fewh € f 9 4 o 0 1, 3 A Tt SR 2 ded @
#1 21 feeh R wd A | gaed B O § 9 U fer Agssan fepedt S 2l
RIfhdl T it foh femrelt T Ttk (i) ol T1 &1 € (ii) Tl W1 1 2 (iii) et T
1 T (iv) el 0 T T R, (v) e TR R A A T w2
wcl fewhl &1 a1 wE 9 T THfaT T9a qRom # Fd T@ 9 gEl
U ST sesti A, B C 1 39 YR § giteifyd feren T 2

A: et 7 fewen @ 1 &1 2l

B: ferett ¢ fewr diel 1 &1 2

C: freprett 7 fewep =il 0 &1 B
(i) @ I F fewmi o qE&m =4 FUqn (A) =4

3 P(A)=g
(i) ¥ @1 & fewhl w @ =2, 31U n (B) =2

2
zafere, P(B) = 5

(iii) et T wt few@nl & FE =3, AU 1(C) =3
31

zEferg, PO =573

(iv) Teaa ser ‘fewm Hiel W @t A R OCE @ € 'wW Wed € T

P(C-7&l) =1 — P(C)

ESIGlY P(C-T&Y) = 1—%%

(v) ¥ ‘ea W & fewm o e W st femw’ &1 9= ‘A u C’ ¥§ aftia e

S Gehl 2l
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Fiifh, A SR C TER 3{Uast ged 7, s9fan

P(ATC)= P (AU C)=P(A)+P(C)=%+%=%
sarETor 7% famfler sifre ok enfyr we wdien o wfewe gui et o wdien o Sl
B 1 Wfehar 0.05 & SR Sy o wdien ¥ S¥vl B 1 WiideRan 0.10 B1 I o
wen o STl B 1 WifdeRdn 0.02 €1 WifHehdr T whitse fom
(a)WﬁTWﬁﬁ%ﬁWﬁﬁWl
(b) 3 B ¥ HH W FH TH e o 3ol e g
(c) T § & hadl Uk TheT § S0l ghml

&1 UM ST B qe F seieti ¢ etfet adien Sitol sy o’ @R ¢ enfern adven swiel e
M’ i HH: T €

ZEfaT P(E) = 0.05, P(F) = 0.10 R P(E N F) = 0.02.

qadq

(a) T ‘<A wdren S A € B E A F79 <A S gkl B

Fifer  E’ ®eA ‘E-A&l, SAiq * eIfer adten S<hol 81 Sam’ 9o F'se ‘F-1, eI
ety wden S<iol TE i’ <wid B

EIRE E'NF =(EUF) (-9 =\ gm)

I P(E U F)=P(E) + P(F) -~ P(E N F)

70 P(E U F)=0.05+0.10— 0.02=0.13

By PEE'NF)=P(EUF) ' =1-PEUF)=1- 0.13=0.87

(b) PEH ® W %9 ¥ w7 TH SdIv T B

=1 - P(IAI 3ol 81
=1-0.02=0.98

(c) =T ‘THl | 9 oherel Tk S0l B’ fefaiEd se o g9ey 2
“arfer sxitol =i etk eferan s<iof =& e’

o efe Sl & BT eI emfer <ol g

et ENF @ E N Fel ENF 3R E" N F RER 9asi

sgfa, P (3 H 9 hael T 3SAI09 BAM)
=PENF I E' NF)
~P(ENF)+PE AF)=P(E)-P(ENF)+PF)-P ([EnF)
=0.05-0.02+0.10-0.02=0.11
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SETETUT 8 e o & fordi o T § W I Al w1 Uk FiAfd P TS HI 2
wiaswar F0 ¢ foh nfed ofafd & (a) FE T 7 =2 (b) T T & 2 (¢) I &
T B2
&1 g | ARl i Pl WA =2 +2=4. 37 IR Al 9 ¥ < i C, Tk W
S ST Hehal €
(a) wfufa o =g qew 7 eF %1 o1ef ® fo wfufa o < forl € < foril o 9 <9 &
T F2C, = 1ThH 2

LG, Ix2xl 1
FHfery P(ﬁwqﬁ)_rcz_ 13 6
(b) dfafa & wh g9 eF %1 aegd € T e U S © 2 e § § U ge g
% 2C, T & qo A ferl § ¥ uw g & oft 2C, wher 21 I g i uw W
FH & 2C, x*C, Tk &

_lex’C_2x2 2
AL PO T8 = T 573

(c) = e I 2C, TR T A N R

c, 1

1
3d -2 = = —
. P(ﬁ lE l) 4C2 4C2 6

| TyTaeht 14.2

1. yfoest gafe S = {031,wz,w3,w4,w5,w6,w7}av‘qﬁffﬂﬁf$Wﬁ'ﬁlﬁ"f@ﬁﬁ@l
HA 9 wifrerar fafor 9y 72 2:
TR ® ® ® ® ® ®

1 2 3 4 5 6 7

(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6

L r 1 rr 1 1
L 7 7 7 7 7 7

(c) 0.1 0.2 0.3 0.4 0.5 0.6 0.7
(d -0.1 0.2 0.3 0.4 -02 0.1 0.3

1 2 3 4 5 6 15

© % % 7 2 4 14 1
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W N

10.

Tfora

. ek ToeenT 1 o1 SoTel A1 €1 %A W % Uk UL UK e k1 o Wikl 87
. T U Gkt Sl @) Frefafea et w1 wigear e it

() T AT H&AT YR B

(i) 3 3 ¥ TS F&A Yhe T

(i) 19 1 9 B &N Ghe Bl

(iv) ®: 9 TS T& Yhe B

(v) B: 9 B G&N Yhe T

AL HT TGN F 52 T H W Tk I Age AT e T 2
(a) Wiaesl Tufte § famad fag 272

(b) T T TRH T SIHHT B I FIfFhdl 1 22

(c) WIfoThal T1a IS foh o1 (i) SoRT © (i) Tt T 6T 21

. T R (unbiased) foart fTEeh T daf W 1 IR T 7 W 6 3ifkd T

AL eh ST I S bl IS STl &1 Wikl T hifoTg foh Tehe Temeat
1 IR (1) 321 (ii) 1271

TR g § 9N gew 9 9: ot ) Ak uw 9fifq o o aesa ww afeg
FEE] T T € A Tk St oh g4 S 1 TRl Gere 82

Teh 3R feeh ol BR o) S9Tell Sl € 31X U ofer Yol foad W 0 &
ST 7 1R Y U< R 1.50F TRAT &1 39 TeT o Wfaeel TAfe ¥ i Hifw
o omma =R Soe | fhadt fafi= afveEd g w wend €)1 e g e afvE o
T YIS i WAkl o Fd i ?

T s T R SOt S ¢ frefafEd w1 wifesdr i it

(i) 9 fo 9w B (i) 2 T e e
(i) =gam 2 fox wehe B (iv) eifashan 2 fo gehe &M
(v) T ot fad gwe T 7 (vi) 3 T Uhe BH
(vii) Ted: 2 U Uhe B (vili) IE St T T Yhe B

(ix) Iferehad 2 W2 Yehe B

aft el W A S f—léaﬁm‘A-ﬁ’aﬁmmﬁm|

I3 'ASSASSINATION' § Ueh 31&R Ag=sal AT Sl &1 Wfehdl Tid shiferg foh
AT AT & (1) Th &1 (Vowel)%(ii)@ SIS (consonant) 2l
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11.

12.

13.

14.

15.

16.

17.

18.

19.

EIREN 319

TF el H T Al 19 20 T Hi gemst ¥ 9 5: fre-fam ged g
A1 € SR AfE 3 TR T wed $1 v: geme ¥ ie ad €, e el
Tfafa 3 gefuifa # @ €, @ 9% =Afe e S S €1 @l & g o 3w
S T WifreReT @ 87 [HWehd: WEAS o Wi B W1 HH Hewqul el €]
Siter shifery for fret wifsshand P(A) R P(B) Ffe ETd (consistently) TR
T T

(i) P(A)=0.5, P(B)=0.7, P(ANB) = 0.6

(i) P(A)=0.5, P(B) = 0.4, P(AUB) = 0.8

frAfafad areit o @l o 9k

P(A) P(B) PANB) P UB)
, 1 1 1
@) 3 5 15
G) 035 L 0.25 0.6
Gi) 0.5 0.35 . 0.7

P(A)=% R P(B)=%,ﬁﬂ1w%| Tfe A 3B WER H{ues weA €, dl
P(A 9 B), I HifsT)

e E $RF WWW%W"P(E)=%,P(F):%@'{ P(E 3R F) =

@ HIfST (i) PEAF) (i) P(E-7&T 3R F-&H)1

¥ E 3R F 39 YK € fF P(E -7l $IRF-7l) = 0.25, 9aT % E IR F Tem
aqerstt & = 2

T A IR B 38 R & T P(A) = 0.42, P(B) = 0.48 3iR P(A 3R B)=0.16.
Eﬁ‘cl—ﬂﬁrl"lz

() P(A-=Y) (i) P(B-7T&Y) (i) P(A 31 B)

Teh ISl 1 shell X1 ok 40% feraneff wford wed € iR 30% She fomm Tegd 21
Fe o 10% Teeneff 7o @ik She fomm <Al wed €1 afs wen &1 s formmed
qrge Al A1 Al ], A Wifehal A1 Swifse for o7 ford a1 s foam qgar g
T YAY ThET 1 < GO (Tests)oh SMHR W Svfieg A S @1 femeh
Trgesa g4 e foamel &) veet wemr § s<ivl g @1 gafwar 0.8 € i W
weror & Sivl e 1 wiEehdr 0.7 1 S H U H @ T GHe0r STl i
1 WIehdl 0.95 1 XAl TeIUT i ST H T AR w4 7?2

0 | =
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20. T femnell o aifqn wiien o S IR & SFT o= i STl S Wt witaehd
0.5 ¢ 3R T & @ IS o T S<iiol 7w w1 wilAeRar 0.1 €1 A SAUSH A1
qher IO HI w1 WA 0.75 8 @ &t T ulen 3ol HE w AiFhar
1 7?2

21. TH Fan & 60 faenfomi 5 @ 30 9 wA. & & (NCC), 32 7 T4, T4, w8, (NSS)
3R 24 9 AN I T 21 AR T A e Faeneft argswn g T @ @ wiftewa
M Hiftey foh
() feeneft 3 wE . T CLTE.TE. ® G L
(i) foemeff 3 7 & @A, oK A & LuE T ® T R
(i) foremeff 3 TwEwm & g € fg wEH w1 T g R

fafaer 3qrgyor

ST 9 Pigal ® o F W WY A, B, C @R D &1 Agesa ®H H A K1
wiferehar € fom SeH

(i) A 9B ¥ T8 HI2

(i) Al 9T B Ted 3R Bl C ¥ Tedd &1?

(i) A Gad TEA IR BHl Ta9 3Fq H A0 12

(iv) A A T FaH T8 A T WM TR AT H1?

(v) A a1 B Y UHH T HI?

&1 o gR WK IR A, B, C, SR D %1 A6 o faf= @i w1 we 4] 1w 24 ?
TAMIT 1 (S)=24 iR WANT T Hiagsl THIE o Srael i Te 24 €1 3 it qiomm
T G HH T E| 39 GHEI0T 1 gideyl THie
S = {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB

BACD, BADC, BDAC, BDCA, BCAD, BCDA

CABD, CADB, CBDA, CBAD, CDAB, CDBA

DABC, DACB, DBCA, DBAC, DCAB, DCBA} ®I
() W AL s ‘di T AT aET B Ted & ®,' i B9 g9 B
Bl E = {ABCD, CABD, DABC, ABDC, CADB, DACB

ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}
n(E) 12 1

T YHR P(E)zm—ﬁ—a
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(i) W ST T ‘A A AT e B W Ted iR B w1 461 C W Ted i’ &l F
T it )

Bl F = {ABCD, DABC, ABDC, ADBC}
n(F)_ 4 _1
g P(F)=—t=—="
(F) n(S) 24 6

faanféal 1 gome € St @ 5 (i), (iv) T (v) F WifFehar @ 9@

SETETUT 10 99 AR F S2 UG H UG W 7 TG H TH TE AR A ¢ A 39 A
1 Afeha S HITT o 39w (i) TR ae9e nfHe # (if) dead: 3 SR € (jii) =
3 SRS 2

& WHEl i el HWE WO = 2C

(i) 4 <uEl Wied WHEl H WA =4C, x *C, (3 3 U4 W9 48 U W W T
W €)

e, xfe _ 1

*C, 7735

aT: P (W ¥ IR 9IEYE) =
(i) 3 SRS 3R 4 3T UGl oI THE B WEw =4C,x“C,

4C3><48C4 9
*c, 1547

By P (d23d: 3 SISIE) =
(i) P(IdH 3 SRIMME)
= P(qeAd: 3 SISYME) + P(4 HISIR)

9 , 1 _ 46
1547 7735 17735

FamEor 11 9% A, B, C Tt agfess wam & 9@ A s & ot fag sifew %
P(AOBOC)=P(A)+P(B)+P(C)-P(AnB)-P(AnC)
-P(BnC)+P(AnBnC)

el faeRe E=B O Cdd
PAOBOC)=PA OE)

=P(A)+P(E)-P(ANnE) (D)
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37 P(E)=P(B 0 C)
= P(B)+P(C)-P(BnC) -~ (2)
g & AnE=An(BOC) = (AnB)O (A C)[¥q==dl & W& W TS o
forawor f=m gm)
3 P(AnE)=P(AnB)+P(AnC) - P(AnB)n (An C)]
=P(AnB)+P(AnC) - P[AnBn (] e
(2) &R (3) F (1) ¥ W& FH W
P[ADB] C]= P(A)+P(B)+P(C)-P(B nC)-
PAAnB)-P(AnC)-P(AnBn C)

33Te0T 12 Wﬁﬁa@f(relayrace)ﬁlﬁ%{flﬁA,B,C,DGﬁTEﬁ aqr7 ferm
(a) A,B 3R Co HuY: T8, SHU o TG LM T HT &1 Wk 22
(b) A, B3R Coh wgdl i Tl (Tt off %9) W W &1 1 wifdehar 8?2
(9 ST for weft sifam %9 wu e §1)

T A W T A Tl o fog sifd i o wiaeet wefe w faam X @ ol e
5!
Wﬁ5P3’i'e"m:5X4X3:60Wﬁ3%’3ﬁ?maﬁ s %%I

(a) A,B3RCHU: Jod, TR 9 dE WM R ®d €| 39 fau wh € sifaw %0
2 SFAABC

ad: P(A, B ¥R cm:um,@ia?ﬁ-ﬁiwﬁm@ﬁ%):(g—lo
(b) A,B 3R CTed di T W 2| 3Heh faq A, B 3R C o faw 31 ek €1 g@fey
39 WA o 9a 31 ufasyt fag gl

3d: P (A, B 3RC Ted @ ®Hl W ®d ©) :%z%:%

T 14 T fafaer goraeit

1. & fesd ® 10 @A, 20 et 9 30 70 Mfer w1 fesd o 5 Mferat agesan
foenTedt St €1 wiferekar = € R
() @ et e T 2 (i) 9 ¥ F9 TH Mot 74 27

Reprint 2026-27



EIREN 323

2. AW 52 TGl I UF S W e W MG W 4 T T I 21 3@ A
1 Wifgehar € T Feprel @ o=l § 3 €2 3R U gRA 1 UNI Q2

3. Uk U o 3 Holhl B H Yde W ge ‘1! sifhd §, dH1 otk § It T HEA
‘2" @ifehd © 3R Th et W HE@A ‘3 3Afehd €1 A U Tk &R SR STl ®,
qr fr=fafea am@ S
i) PQ) (i) P(133) (iii) P(3-7T&)

4. TH ARd ¥ 10000 fewhe o= MU RAH <9 GHE 3 KU WH 1 HE off W A
e 1 Wi %1 € AfE &9 (a) T fewe @ilied © (b) q foe wfied @
(c) 10 fehe @lieq &2

5. 100 ferenfefa & @ 40 3R 60 faanfefal & < anf o U ) AT 3Mq R SATUHT
e i 100 fernfefi # € @ wifverar =0 ©
(a) 39 T TH & o H B2
(b) 39 T STeTT-3Te Tt § =i?

6. < At o fau i oo fer@ere T € SR geieh o faw war feran weh fasTe
21 T 1 fAwTE § Ages 36 YR et T fE e fawts § uw @ u
21 WRERdT T B foF &9 4 FH T T9 9 Gl foIwre | eren T

7. A SR BT =AM 36 W&R € fF P(A)=0.54, P(B) = 0.69 3R P(A N B)=0.35.
Eﬁ‘cl—ﬂﬁrl"lz
() PAUB) (i) P(A'"B’) (i) PANB)  (iv) PBNA)

8. U Tl oh HEANA § ¥ 5 HU=E 1 =F Yo Fiafq o ferg feman = 2
Ufe HHERE 1 SN et 2

o ™ fe g (Tt W)
Bl M 30
2 T M 33
3 vitad F 46
4. uferg F 28
5. ey M 41

T U8 9 Yol 9% oh foTU Ag=sal Teh Al &1 =99 R 11 Jeek o6 I
71 35 o W eferk Mg T EH HT w1 Wikl 22
9. AR 0,1,3,5 3R 7 3kl g 5000 ¥ S TR Ahi T GeA 1 A=A oy
fohan T @ A e W WeT gen o i s wifhear @ S,
(i) 3Tl ! gUgha T&1 &1 SmQ? (i) TRl ! TG HT Q2
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10. fRdt 312=h o el § =R 9% o & 58 g W0 W 9 a% 10 37k Afehd
&1 Tel =R Skl o Uk Toeiw % (SRl w1 TR ) §N € orar €1 39
ad T F U © TR wIE SAfd steel @ieM o ot 9@ %H S Ual
M w?

RTIT
TH A W EHA WIehdl 1 SRR aiiehl o food o qg1 €1 39 A &
e faeivard Freferfad &
¢ e yiaset gufe &1 T SuHg=ad
TN e e Tq=ad
Ty s of ufaest gafe
Teh Tl o1 TEI-"e 9= A’ IS — A
ST AT B: 9=59 AU B
ST A 3R B: =9 AN B
weT Aferg B Ei: 9q==aA-B
WY TUast g2t A iR B WER qesi gl € 9% A A B=4
9 9 TR 3rvestt weA : FeA E L E,,..., E WER ast 9 73w
%Wﬁ‘{EluEzu...uEn:S?ﬂﬁTEimEj=¢¥i¢j
m:mmﬁgwﬁ?WWH@TP(wi)ﬁﬁ%ﬁF
(i) 0<P(0) <1 (i) Y P(o,)df o cS=1

L IR R R R R 2 2R 2

*

(i) P(A)= D P(0,)dH @ cA
T&Al P(o) RO o 1 Wil el S 2
¢ Ou gyrfaa uong : 999 Wi are a4t aikomd
¢ TS ol UTfehdt : Tk 9 Heqrfad giondt st gfifia gfaest safe & fag

AT AT TRl P(A):%,Tﬂﬁ n(A)=9g=ad A ¥ TaFdl i GE&
n
AR n(S)=Tq=ad S U 3fe7al i HeAl
¢ A AR BHE 3 oW €, d

P(A 1 B) =P (A) + P(B) - P (A 3R B)
Fogead: P (A UB)=P (A)+P (B)-P (A n B)
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¢ If A 3R B WER e7gasi &, @ P (A B) =P(A) + P(B)
¢ et eTA S fou
P(A—&l) = 1 — P(A)

LERIEER G

Wifrskar fagia 1 fasm, T &1 o= wmEet w1 «Aifd, AR HROT 9
B3 T SUHT ST 1691 Tdreal W g2 off 5@ geell 4 ok Taferemes qen wivraw
Jerome Cardan (1501-1576) = 39 fawd W wgell J&@e ‘HAM o @@l W,
(Biber de Ludo Aleae) fe@lt| I8 q&eh 3eh FRUNURIG ¥ 1633 H UehI¥Md el

1 1654 H, Chevaliar de Mere TR ﬂ?:Tlﬁ 3, U9 ¥ gafuq $S TS
EQRGETS qutag wrErEt NI e TfUTa Blaise Pascal (1623-1662) ¥ HUeh
feha1| Pascal S8 WohR ! THES § Bf¥ oH ol SR S=i4 Skl == e
IHIE o Pierre de Fermat (1601-1665) § =11 Pascal $R Fermat <1 o
WA &9 9 grenst & g fwam

Pascal 3fX Fermat o 3ifdftedd Tk ©= faml Christian Huygenes
(1629-1695), Tk feag farEt J.Bernoulli (1651-1705), Teh HIEET A.De
Moivre (1667-1754), Wk 3T W19 fHardt Pierre Laplace (1749-1827) qeln
®Hl P.L.Chebyechav (1821-1894), A.A.Morkov (1856-1922) T
A.N.Kolmogorove = ¥ ifehar fagia # fafdre amsm fezm mfaswar fagia o
ARt 1 99 Kolmogorove i fiell 81 T 1933 W Yeh1f¥rd Sh! Jdsh
‘gifererdr o 3MER’ (Foundation of Probability )  yifaendr ! =g held =D
WﬁWWW%@T%W@FW (Classic) o ST 2
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