ST 1

% 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
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(iii) A ST fF A={1,3,5) 3R B={x:x W& 6 4 % Th fauq Wehd w0 8 @ A
CBAMBCA, 3d: A=B

(iv) A ST fF A={a, e i o u} 3 B={a,b, c,d). @ A B & (% IT&T==T &l &
qen B ot A 1 STET=EE & R

A fF A IR B < wq==a B1 4l AC B A€ A#B, rks A, B 1 Sfud STEH=eA

HEAM & 3R B, A 1 ARGz Hgeldl &1 SIewone -

A={1,2, 3}, B={1,2, 3,4} & T 3fad ST@g== 2|

af% == A W hdd T 31999 ©, @ eH 38 Th Thd 99=9d Hed &l 3: {a} TH
Thel T 2

SETE0T 9 - J fo@ weEel R faer st

¢,A={1,3},B={1,59},C={1,3,5,7, 9}.

J&sh =g I o drF §el e C stgar ¢ ¥Ry

(Yo...B(i)A...B(ii)A...C(iv)B...C



e - () ¢ C B, Hfh QP Tk HY=sd 1 STHY=IT Bl 2
(i)AdB wifh 3 € A 3R 3¢B
(i)AC C Hifh 1,3 € A T 1,3 € C

(iv)B C C Hifeh B &1 i 31@dd C | off B

SEE0T 10 - ™ fST A={a, e i 0,u},B={a,b,c, d). FM A B % Th STEH=T &7
T (F?)A T A, B HT 39 g 27 T (FA?)

SETE0T 11 - HH ST 1T 3 SR s i Gyeeg 81 A A€ B M B C C, @ ¥ €
g 2 o A c c? Ak T @ wh s difsu

T 9 ST T A= {1}, B = {1}, 2} 3R C = {{1}, 2, 3} T F&

e Hifse for fordt aqeea &1 T ofo9d ST U= %1 STSH=Id 7l 8 "ahdl 2l

1.6.1 AT AT o T=Id o SUAHZE

ST TR STESR 1.6 § T el § foh Wyeed R o Wgd § Heeyul SUeqeed B 3 9
%% & TH W A9 3 | €

e SEsTl &1 W= N={1,2,3,4,5,..)
qUTieRl T WH=AE Z={...-3,-2,-1,0,1,2,3,..}
P

. . { ~ .
IRAT &St w1 FeEd Q= {X:x = f,p,qezam q # 0}, fSeh! 39 YR gd ©:

r

“Qe—vrmﬂmaﬁxaﬂagquﬂquqou%,ﬁxwwq,%W%,aﬁpsﬁ?q




quish § @R q I e BRI Q o srEgel | -5 (fs 519 ot wefefa femean s wehen ®) |
5 17

3
7 79 9

2,2 s N2 e e #

T A ok e T T, A e et F9m s e s | i
Temetl i BigHt) ¥ fHefht a1 81 3d: T={x:x € R 3R x¢ Q} = R- Q 21efiq =%
ot et S S e T T e V2 VS s etk wh §
T HY=IE o T KD TR Hay 39 TN T

NCZCQQCRTCR,N¢T.

1.6.2 A R o IUHH=A o &Y H (Interval as subsets of R )

M <ifST fF a, b € R 3R a<b. I ardfas Semstl o1 9q==d {y:a <y <b} TH
forga 3fairel sheeldl © 3R Wdish (a, b) N1 F&fid il 81 a 3R b o = feeq @t fog
T e ¥ B § W a 3R b T 3H el H Tl e 2

98 et fogd i fog ot & €, Tgd (93) IR FHeamdl 8 iR Tk T faua o
g S TF o fog W % o T W g B T
[a,b)={x:asx<b})a @ T T% Th Tell Wl &, FTEH a sfafde ¢ fohg b quars
2|

(a,b]={x:a<x<b}a ¥ 3T d%h Th Gl A ¢, 5w b witwfe & fehg ~ euafsla
2

T Hehdl gRI aTEdfash &S o HTHT o SUNHEHAl o Scoi@ i i Th dehicush

fafy foerdt 21 S<ewr & fog, 9k A=(=3,5) IR B=[-7,9], A A C B. ¥==d [0, =)

RO ardfash Hemetl & THeed i S €, Sefeh (-, 0) R0 a&difas e &
T 1 QI Bl (= 0, %0 ), — 0 Is o qoh Torega @1 9
Gafird arEdfesh GEAEl o FH=E %I SR S 2



o
-4
=
>

3MFT 1.1
Irfas W W R °F UGl o &9 H aftfq Suded ofauell i oMeRfd 1.1 H I@Ien

TRTIT%:
Tef &0 AF ¥ € foh U el W ored oW when W emeh fag g €1 Sewond,
=T W= {x:x € R:-5<x <7} %l a0 (-5,7, 1 § for@ Fha € a1 el

[-3, 5) ! Tq==g fmin ®9 & {x: -3 < x < 5} g for@ @Wehd €| W& (b—a) HI
(a, b), [a, b], [a, b) T (a, b] § © Tt =1 «ft <o wed 2

1.7 I1d 99==a ( Power Set )

e {1, 2} W fomR Hifw gqe=d {1, 2) & @i suageaal 1 fafaw g9 9w € fe

¢ Gt gl 1 SUGHEEA el €1 sOfe ¢, WeEd {1, 2} %1 Uh SU9q=d ©| &H
T@d € T {1) IR {2} i "= {1, 2y SUEH=T 21 eH W€ ff 94 ® fF udw
=g T 1 SUNHEEd ol B TEfery {1, 2} o W= {1, 2} * Th SuHYed @
I: GYEET {1,2) o el (ool Y =R STY= ®, THa: ¢, {1}, {2} 3R {1,2} =

ofi STHTEEEl o EEd ! WHTEA { 1,2} %1 od GY=Ed Hgd 2|

TR 5 - HYeEd A o STHYEIAl o HUE hl A 1 FId AHEd HEd 21 39 P(A) ©
el w3 81 P(A) 1 Y 399d T T=9d Bl &

31a: 3 faexw #, A A={1,2}, @
P(A)={eo{1}{2} {12}
T8 o Ale HifeT & n[P(A)]=4=22

SYHET F, A% A TH 0o 99==9 ¢ 1% n(A)=m, a@ u€ fag fFan <1 @@ & 7 n |
P(A)] = 2m.



1.8 WrdfIer @q==d ( Universal Set )

amra: frdt fae ded o 39 U SMuRyd TH=Id & oradel iR SuHgesEl W faeER
H Y@l 2, s fop 39 o wed o wfies e €1 SeEw o felu, Sen-gomedt @
AT A THT TH UIhd TN o GHeId SR ST Su9Yeddl H w9 B €, 99
ST FEASl w1 W=, T GEsl &1 §=ad TGl 9% STURYd =g 'HE®
e’ el @1 Weteh WqEd i Eed: Wde U 9 fefia e eIk gEes
U=l &I & A, B, C, < gNI

3TN, Uil o T=ed | o fou, 9REY See o1 =g Q, U e 9Head g
ehdl B, I arkdferh HEMSl % G=ed R i UH WEteh =ud g Ghdl B Th 3
STRAT | HHE SHEE e o fou fova o 98w dMa &1 §=d, 9t S

g
e ~

gy-taet 1.3

1. foa T ° wdter C A1 ¢ 1 R R TET HYA TAE
(i){2,3,4}...{1,2,3,4,5}
(i){a,b,c}...{b,c,d}

(iii) {x : x 3TYeh fo=mer™ 1 Ham X| 1 Tk faaneff gS). . {x : x T9eh gz &1 &
fermeff 8)

(iv) {x : x Torelt Toae o feord W 990 8) .. {x: x Th WAF GHqed § g9 & et
5o 1 T BA)

(v) {x : x Torelt waer o feord wh B B ... {x: x Tl wae o feerd we et @)

(vi) {x : x Torelt oo o fror wh woeag B 2). .. {x: x Tordl oHaa o fea w
o ®)




(vil) {x : x TH TE WPT TEA 3. .. {x: x T F )

2. Siifaq for FeAfafEd wom ¥ © 319a /e =
(){a,b}d{b,c a}

(i) {a, e} C {x:x SIS SUIHET T TH TR &)
(i) {1,2,3} € {1,3,5)

(iv){a}C{a,b,c}

(vy{a}€{ab,c}

(Vi) {x: x T& 6 ¥ HH TH TH Yehd H&A €} C {x : x Th Wiehd H&A €, S G&Al
36 i faaisa w8

3. 7H ifST R A={1,2,{3,4},5) | Frefafaad & ¥ w1 @ %20 &) =& 2 @R
Fi?

(i) {3, 4} C A

(ii) {3, 4} € A

(iii) {{3, 43} € A

(V)1 €AV)1CA

(vi){1,2,5} C A

(vii) {1, 2, 5} € A

(viii) {1, 2, 3} C A

(ix)p EAX)o C A

(xi) {¢} < A

o o a

4. TrAfafad ==l o a4 ST fafau:

(i) {a} (ii) {a, b} (i) {1, 2, 3} (iv) @




5.P(A) & fordd ofem@ §, A A = @?

6. fr=afafed =t siaue w9 ° fafeu:
{x:xeR,-4<x=6}(i){x:x ER,-12<x<-10}
(i{x:x € R, 0sx<T7}(iv){x:x €ER,3sx<4}

7. Tfafeaa siaue &1 9q==g v ®9 ¥ fafau:

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

. o A o~ o~ .
8. Tr=fafe ¥ ¥ T o fau o9 &F-91 WEe qqead Jad sal?

(i) THIOT sl 1 T=ad| (i) TAfgarg sl &1 aq==a|

9. U= A={1,3,5},B={2, 4,6 3R C={0,2 4,6 8 Y7 & 3T I = A,
B 3R C & forq frfafea & @ &9 o (W) ot aq==a fog s @hd 22

(i) {0, 1, 2, 3, 4, 5, 6} (ii) @

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

1.9 99 231RW ( Venn Diagrams )

gl o o eIfeRist Geli 1 oMl g fefud fRer W1 "war @ SR 99 ema
FEd §| o7 SR@ H AW IS THIEN HAR TR (1834 Fo-1883 o) oK AH W T@l

T R E IR@l § o iR % Ok WHE: 99 e ¢ TR Wi weed sl W
T I g 3R Uk YNl ! Tk o9 gl YERid & 2|

forelt o9 oM@ o W= % Egel & Seh o9y WY H forEn S € S SeRtd 1.
2 ¥R 1.3 ¥




o]

LAY

JMFT 1.2

g=id 1 3epfa 1.2 °T U = {1,2,3, .., 10} T @EbE Tq=99 8 3N A = {2,4,6,8,10}
IHH TH ST ®,

gwid 2 3epfa 1.3 HT U ={1,2,3, ..., 10} T FEs aq== 8, f&h A = {2,4,6,8,10}
B = {4, 6) STEH=E € 3 B C A.

UG o1 NGl &1 famgd WA @ W9 e Uyewdl o Gfined, FdfTs iR SR W
foamR =3

1.10 H===l W GikA ( Operations on Set )

sl wensti ® en 9@ g € o deme W an, i@, o SR 9nr w1 Gfeand fee
g HUS I Sl 81 399 9§ Ye Giwar il g Hemst W §u= fehar e en, foed
Th I WA Ww g5 ol SSRY o fau 1 wemew 5 iR 13 W A @t "k g




w0 9 B W@ 18 Wi el ®1 YA Femet 5 SR 13 W On &1 i o i W
el e 65 U Bl B TE YRR, | UE Gieard 2, fe < ageeal ) g0 &
T, Th T G==d oH 1 &1 o9 e TH==a W M ot o diepare #1 gitefia
HUI SR STk UMl K1 SE R FET G M TH GHeEAl k1 Scord fRdl @l
=9 o STE =l o &9 ° S|

1.10.1 WH=eEl T WA ( Union of sets )

M ST o A @R B i < 9g=ad €1 | 3R B 1 Ao 98 9q=ad € fod A &
gt ToFel o WY B % i Gl A99d B, dU1 SWISS A9gal hl ohad Uskh &R foan
T BN Y U’ T YA gfied & fefud s o faw fRen S 21 ydieTedss ®9 o
g9 A U B foaed ® @R 38 ‘A i 38 Ted 2

SETETUT 12 —HH S fR A={2, 4,6,8) 3 B={6,8,10, 12}-A U B @ iUl

TABH @A ® % A UB={2 4,868, 10, 12}

e FIT 6 A U B forad 999 3IHafTs 31e@@ 6 3R 8 i ohael Ueh &R for@d 2

SETETOT 13 O ST R A={a, e i 0,u} AR B={a,iu) TWEC & A UB=A,
ol WEdar AUB={a,e,i,o,u}=A.

TH I W W gl @ T Tl ayeeg A IR SUSh STeHsed B Wl GieH Swed
| W9 F §, A AR BC A TAUB=A,

SEETUT 14 - HF oifeg ff X = {m, Tar, s/heg sell X| o faenfeli =1 s fomme
a1 Tl IW W ¥, Th ggeed © 9H oifse R Y = etftar, Sfae, owihg wem XI ok



forenfelai =1, St fommer &1 wea dW § ¥, TH =T ¥ X U Y T HIGT SR 3@
=9 ! A HifSU|

T @l X U Y = (T, T, shar, 2fde, otiieh). a8 e XI o 39 fqenfefa o1 wqea
L L o g e A B B e | A B = A

3d: BH I GY=udl o GiHe H1 IR 39 YHR H TR B

UftaTeT 6 - < UH=El A 3N B 1 WitHer W, 98 G=d § foed o gt erege
g ama I A B AT (37 Foudl i Ghwferd w ge St I A €)1 Uk
T H g faad € fF AUB={x:x €Akx € B} ®I

< Gyl o ST i eTeRfd 1.4 W fR@y T o emw @yl feen s g 21

U
A
B
AUB
3TTFTA 1.4
Aepfa 1.4 § SEIfehd WM A U B 1 Yafid sl 2
Ge ol Wil o B TUIHH:

()AUB=BUA (%1 fafma fmam)
(i)(AUB)UC=AU (B UC)

(Tre=d o)

(ii)A U @ =A (deamer fom, @ Gfear U o1 qoqweh e1eed 2)

(iV)A U A=A (aFed W)



(VYU U A=U (U &1 T12m)

1.10.2 ==l T WA ( Intersection of sets)

Teed A 3R B &1 GAlTS SH Gt Sragel 1 G=Ed €, S A 3R B I A SWAfTS
21 Tl N R TN A @ fefud w6 @ fau feen S @1 =g A SR B W
TS S @i el 1 WH=IT €, S A 3R B S H 8| YdishieAs ®9 § gH fored
g &

AﬂB={x:xEA3‘ﬁ'{xEB}

SEMET0T 15 - SR 12 o H9=Ed A 3R B W fa=m &S ANB 7@ wifsw)

T TH RE@A ¢ Toh had 6 3R 8 T UW oT99a § o A 3R B S § IS ©l °M: A
NB={6,8)

SETETUT 16 IS0 14 % e X 3R Y W faER #wifw XNy @ i)

2o B9 2@d ® ohadl ‘T’ € Tk W U 3TE¥E ©, S M H SWAMTS @1 Sfd: XNY =
{Fframy

SETETUT 17 9 ofifeT R A={1,2,3,4,5,6,7,8,9, 10} I B={2,3,57} ANB I«
HITST 3 39 YR fE@Ee 76 ANB =B,

TABHTEId E fF ANB={23,57)}=BE AA 0 e % BC A 3N ANB=B

U 7 HHEE A SR B 1 WA SA Gt afewal % w=ed €, S A 3R B Al |
21l TdiehTcHes &9 ¥, 89 fored © fo

ANB={x:x € A 3N x € B}



ANnB

3MRTdT 1.5
Tepfa 1.5 & SEifehd WM, A IR B o TS 1 Y=f¥la e 21

I 1 IR 3 W F Ag==a & fF ANB=¢, d@ A 3R B HIH TY=ad Fead Bl
ST o foru W ofifee fF A={2,4,6,8} IR B={1,35 7}, d A 3R B &I
e €, Fith A 3R B H g i e swafts & B

01O

3TMeRTd 1.6

TEIH A==l 1 99 3@ R Fr&fua fohan S Gehar €, S mehfa 1.6 o wef¥fa 21
ST IR@ § A 3R B HIH T 2

s wieha oh H5 o

()ANB=BNA (%a fafma fam)

(i) (ANB)NC=AN(BNC) (T M)

(iiHeNA=@, UNA=A (p 3R U = fFm)|



(VY ANA=A (aaq 7o)

(VVANBUC)=(ANB)U (ANC) (faawom a1 s 12)
g N foaf@ g 2 U w
= o A SRl [T faEl 1.7 (i)&(v)] BN TH 9 i T ¥ @ Wed

R
(e

U "=
>

An(BuC)




%

(ANC)

e‘.”.

(AnB) v (ANC)

1.10.3 |H=EAl a1 A ( Difference of sets )

==l A SR B 1 M 3T ol H W= e W | W € fehg B W Y ®, 99 T A
3N B i 3E wH | for@n WU wdiders ®9 § 36 A-B for@d € iR ‘A 3@ B’ Ugd 2

IETETOT 18 —9H it fF A={1,234,56),B={2468}A-B AN B-A T
HIfST |

7ol B WK hid § fhQ A—B={1,3,5), &ifh fo7d 1,3,5 Gq=a9 A § € fohg B #
& € dM B-A={8}, ik =Ta 8, B H ® fohg A ° T B

THdEd & fF A—B#B—A

IETETOT 19 HE oS fF V={a, e i o u} @ B={a ik u},d V-B 3 B-V I@



Hifq|

#l T8, V-B={e, 0}, % 699 e,0 g=ad V § € fohd B W & & 921 B -V = {k
}, iR ofe@d k Tq=e B W ® W V H T 2

e Aic wd ® fF V-B#B -V Gqead fmio HWehad &1 ¥ANT i T €W SHEEAl oh
R 1 IR I TH: 39 TR for@ gahd B

A—B={x:xEA35ﬁ'{x€EB}

< T A 3R B o Sl i oF M@ gNI <A ST Wehdl @ @l fh ofepfa 1.8 H

TR 2l
U
A-B

3T 1.8

SEIfeRd A & TSI A 3R B o 3l S Tl 2|

U B-A

A-B
(ANB)

3TMRTd 1.9

feuoft| ¥9=e@ A- B, ANB ¥R B- A WER EYH B 8 Uiq 8 @ foreht




GUeeEl 1 Fafe e U Red gqead el @ S foh emepfa 1.9 o wefvfa 2

gt 1.4
1. frefafed & 9 9% 9= I &1 GiEeH T Hifw:
()X ={1,3,5,Y={1,2,3}
(iyA=[a e i o0 u},B={ab,c}
(iii) A = {x : x T WIehd W& € 3N 3 I UM €} B ={x:x T 6 ¥ % TH Thd
HeE &)
(V) A={x:x T Wiohd T & 3N 1<x<6},B={x:x T Wehd & ¥ 3 6 < x
<10}
(V)A={1,2,3,B=¢
2. A ofifsT fF A={a,b},B={a,b,c}. T ACB?A UB Jd HifsT|
3. IRA MBI W= T H ACB WAUB FR ?

4. 9 A={1,2,3,4),B=1{3,4,56),C=1{567,8) I D={7809 10}, a
fr=fafaa I sifa:

(YA U B (i) A U C (i) B U C (iv)B U D

(WAUBUC(iI)AUBUD(vi)BUCUD

5. 9% 1 H U Y& 9=ud I F FETS =g Fd Hie

6. A A={3,579 11}, B={7,9 11, 13}, C = {11, 13, 153K D = {15, 17}; 4
fr=fafaa I sifa:

()ANB(i)BNC (i) ANCND




(v)ANC (v)BND (Vi)AN (B U C)
(vii) AN D (vii) AN (B U D) (ix) (ANB)N (B UC)(x)(AUD)N(B U C)

7.9 A={x:x % Whd & &), B ={x:x T T4 Wehd G&M 8},C = {x: x TH
ooy Wrehd W& €} D = {x : x Th 9T GEA @), o FrAfeiad A sifeg:

()ANB()ANC (i) AND
(vVBNCv(V)BND(v)CND

5. Frefefad wq= T § ¥ B T s ¥

() {1,2, 3,4} AT {x: x Th Wichd TG & W 4<x<6}

(i) {a, e i 0,u} T {c d, e f}

(ii) {x : x TH TH IUUR €} R {x:x TF oo qOriH 2

9. af% A={3,6,9, 12, 15, 18,21}, B={4, 8,12, 16, 20 },
C={24,6,8,10,12, 14,16}, D ={5, 10, 15,20 }; @ f=fafaa %1 @ wifsa:

(i) A= B (ii) A= C (i) A= D (iv) B— A

(v) C — A (vi) D — A (vii) B - C (viii) B—D

(ix) C—B (x) DB (xi) C—D (xii) D - C

10. I X={a,b,c,d} 3R Y ={f b, d, g}, q Fe=fafad = @ i

(i) X =Y (i) Y =X (i) XY

11, g R orafash el R Q URHT Feme o wqeed ¥, @ R—Q #9491 8 2

12. dRU & frefafad sl § 9 908® 9 © A1 39?39 S 1 Slifac o
ERLELS

(){2,3,4,5) 0 {3, 6) EIH GI==T &
(i){a, e i o u} M {a,b,c, d EAIIHR T == 2|




(i) {2, 6, 10, 14 } T {3, 7, 11, 15} STHIH == 2|

(iv) {2, 6,10} T {3,7, 11} TEIH TI==T 2|

1.11 9Y==T T Jlch ( Complement of a Set )

T ehfery fop weft e wemet &1 Wl HsEa U © 94 A, U &1 o8 SUET= T,
oo o geft 19" Heard € S 42 T Wi el 21 39 YR A={x:x € U 3R x H&m

42 & AN TE 251 BH WA € R 2 € U g 24 A, ifE 2 HE 42 ® TF AN
BT FHR 3 € U fehqg 3¢ A, qaN 7 e U Tohg 7¢ A 319 shael 2, 3 @21 7 €1 U o W@
emd € S AW T Bl T i 9T wemell w1 weed el @qeed {2, 3, 7), U
T A 1 b TH=IT hedldl @ 3R 3 Wi A’ @ frefua foean smar 21 e A = {2,
3,7) T UHR A SE@d & TF A'={x:x € U 3R x ¢ A} 81 &9 Ffefaa ol g
T 2

uftamer 8 -uH ifST foF U Tk Al qqeag ® iR A, U T T SU9geE €, d A

H Tk Tg=Id U & S 39Fal &1 TS €, Sl A o 31add Tl | YdihlcAs &9 H
T U o WUe A % T i Wik A' o fefud ohd €1 e A= {x:x € U 3R x ¢ A)
eq fa@ ghd 81 A=U - A &9 AT fF A o W 9geaa i, faehoud:, Gl
T U 91 SY=ag A o 3 o ®9 § <@l S Hehdl 2l

IETETUT 20 -HH oS TR U={1,2,3,4,5,6,7,8,9,10} 3 A={1,3,5,7,9} © I
A’ [d Hiferg|
%1 8 A HLd © hadd 2,4, 6, 8, 10 B U o U9 3@gea © S A | TRl 2

IEEI0T 21 HH st 6 U w ge foren foumem o wem X1 o 9l fomnfefai o



s qgeEg € SR A, Hel X| &1 Gt Tefrdl o gyeeg € @l A 9 it

zel iR A, e XI H Gl ASHA w1 T B, 3T A’ T HE o W ASH
1 T T

Xfeoft| afg | @l ggesa U &1 Tk SuEgeed €, d gHel [ A’ i U
Teh SUGY=IA Bl @I9H: U S 20 H,

A'={2,4,6,8 10}
@ (AY ={x:x € U 3 x A}
={1,3,5,7,9}= A

T F==d H1 TR § T 2 fF gefn gge=a U o fRE Suagesa A o T (A
y=A

o o~

o1 f=fafad 33T 5 89 (A U B) @& A'N B’ & &d el

SETETUT 22 - WA ofifeT TR U={1,2,3,4,5,6},A={2, 3} 3N B={3,4,5] A,B',A'NB
AU B [ shifse 3R fife fiag wifsw f (A U By =A'N B

T - TR A'={1,4,5,6),B'={1,2,6)A 3d: ANB'={1,6}
T1: AUB={23,4,5) 8 s&eT (A UB)={1,6}
(AUB)y={1,6}=ANB

TH YR B9 @A € R (A U B) = A'N B. 78 Tag fan o1 wepan ® for Swdea afomw
T &Y ¥ T Bl € AR | 3R 3 Wi geed U % i ] SuEHeEd ®, @l (A
UB)Y=A'NB. S8 YN (ANB)=A' U B' 37 TROTH ! =] § 6 Yo Tk Hld 2

“ Tg=TEl & GfEed w1 [ Sk [ GH=IAl k1 TESS B @ 9 S ggeed
o WEfS & [h ST [h Gg=9dl & e el 21’ ! De Morgan o f1am




FEd 2l

3MMFfd 1.10

T A9 TUae De Morgan o M T @1 T &1

forddt Tg==a A & W®F A’ &I 97 oN@ gR1 FEfd foman <1 gewar @ S fF oemeRfa 1,10
T wefeld 2

DRI 9 Tg=ad A & T A’ Sl 9T 2|

T & FB T

1. Ik 9 ()AUA=U(ANA =g

2. De Morgan T 7 : (i) (A U B) = A'NB' (i) ANB=A' U B’
3. fg-w fm Ay =A

4.¢' AU o T ¢ ¢'=U 3R U'=g.

=1 Tl 1 e 99 TRl gRI fRAT ST Hehar @)

gy-Taet 1.5

1. | ST 6 U=1{1,2,3,4,56,7,8,9)},A={1,23,4),B={2,4,6,8} 3 C={
3,4,5, 6} @ f=Afafeaa @ swifsa:




(i) A" (ii) B' (iii) (A U C)' (iv) (A U BY (v) (A") (vi) (B — CY
2.1fU={a,b,c d ef g h) @ FAfafaq aq==aai & TH T FHIifC;
()A={a,b,c}(i)B={d,e,f g}

(iiyC={a, c, e g} (iv)D={f, g, h,a}

o [

Frefafead Ta=aal o I

3. UThd W&l o A Wi EAh G=ad Hd g,
fafau:

(i) {x : x T FTehd TH HE& B} (i) { x : x Th Wiepd fawd e 8)
(iii) {x : x ST 3 1 Th ¥ O 2} (iv) { x: x Th 9T & 8}
V) {x:x, 3 3R 5 9§ fauifo e ol T " 7)

(vi) {x : x Tk Ui = WA B} (vii) { x : x Tk O H HEA §)
(vii){x:x+5=8}(ix){x:2x+5=9}
X){x:x27}(xi){x:x €N 3 2x+1>10)

4.9€ U={1,2,3,4,56,7,8 9}, A={2 4,6 8 3R B={2 3,5, 7}, a Hud
it foh:

(i) (A UB)=ANB (i) ANB)Y =AU B’

5. frfafed 4 9 g% o fau SwdE aF oR@ Eifa:

(i) (A U BY (ii) A’ N B’ (iii) (A N B)' (iv) A’ U B’

6. A ifse for forel woaer o feua @t fiystl o1 wyeag Wt @qe=g U R
g A 37 Tt Fregell 1 ggeea € foF9 9 9 %9 Uw w0 600 W A= ®, @A
0 22

7. frafafaa oAl = 9 991 o fau o T <& 9w

HAUA=... (iYo'NA=...




L(iii)AﬂA’=...(iv)U’ﬂA=... J

112 ¥ Aol & Afmem iR wdftss W smenfa
TagIieh U9 ( Practical Problems on Union and
Intersection of Two Sets )

el o TSRl W BH T WAl oh Wi, WEsS qe 3 o SR U @@ goh &1 39
3TIeR% H BH A Jffed o Siiad ¥ Hrafod |8 Ul &l Wa H3ll 39 Af=s8 d I
Al T FART AW M AT 1A, S8 WifgeRar (1A 16) § ot femen s

(i) o <ifse fom A @ik B ufifia qeeg €1 afk ANB =g, @
N(AUB)=n(A)+n(B)..(1)

AUBSH Jad A AMA T T A B T T Wg 3+ § 1 &, Fifh ANB = ¢. 31: IR0

(1) dohtad 9red gIT 2

(ii) =M9eh &9 9 ARG A 3R B IRfad wq==a 8, @ n(AUB)=n(A)+n(B)
“n(ANB)..(2)

A

(AnB)

3TTRTT 1.11

A HifST fF T==9 A—B,ANB @1 B — A I € 3N T HHeH A UB ®



(3TeRfd 1.11)1 gHfeQ
n(AUB)=n(A-B)+n(ANB)+n(B-A)
=n(A-B)+n(ANB)+n(B-A)+n(ANB)-n(ANB)
=n(A)+n(B)=n(ANB), S IRUMH (2) =l FAMYd HLT B
(i) g: 9% A, B iR ¢ uRfird wq==a €, @
Nn(AUBUC)=n(A)+n(B)+n(C)-n(ANB)-n(BNC)
~n(ANC)+n(ANBNC)..(Q3)

g § B9 e ¢
N(AUBUC)=n(A)+n(BUC)-n[AN(BUC)][(2) SN ,
=n(A)+n(B)+n(C)-n(BNC)-n[AN(BUC)][(2) 5 ,
ifsF AN(BUC)=(ANB)U (ANC), T4 9« &l ? T
n[AN(BUC)]=n(ANB)+n(ANC)-n[(ANB)N(ANC)]
=n(ANB)+n(ANC)-n(ANBNC)

FT:n(AUBUC)=n(A)+n(B)+n(C)-n(ANB)-n(BNC)—N(ANC)+
n(ANBNC)
39 YR gRumH (3) g ge

SEETT 23 - AR X MR Y AW g € o X U Y W 50 ofoa €, X H 28 oragd €
AR Y H 32 3g@a &, Al XN Y ¥ fored e1add €2

el - f @ T n(X U Y)=50,n(X)=28,n(Y)=32,n(xNY)=?
I n(XUY)=n(X)+n(Y)=n(XNY) % T g1 g9 3@d € Fh

NXNY)=n(X)+n((Y)-n(X UY)



=28+32-50=10

faega: A <ifse fF n(XNY)=k, @

U

A

(XNY)

3MeRfa 1.12
n(X-Y)=28—k,n(Y-X)=32—k (3Tehfd 1.12 & o1 MG gN)
T8 fe@ € fF 50=n (X U Y)=n(X=Y)+n (XNY)+n (Y -X)
= (28 —k) + k + (32 —K)

HAd: k=10.

SETET0T 24 -Weh fa@me™m § 20 steAvss € S M A wifget Y B s 9 12 T
RN B SR 4 ifqet iR o <Al i wer B fhad steades fifaeRt der €72

Tl W ST for M 39 erergent o1 weed fefua i €, S 7| Tg ® SR P s

AR T qY=ad Fefaa wia €, S Aifdeh! T €1 86 999 o FUF § 3N a1 IS
' § gfimer qen vt ‘R’ gafTS 1 Hohd fherdl ¢l TEiee

N(MUP)=20,n(M)=12 3R n(MNP)=4
T n(P) @ & F=d T
RO n (MU P)=n(M)+n(P)-n(MNP), & T4 5N,

20=12+n(P)-4



Ad: n(P)=12

AU 12 FeAE Wifdeh! TS &

SETET0T 25 -35 fonfefal 1 wh wem H, 24 fhehe Weldl WHT HUd € 3R 16 HEa™
Tl THE i Bl THeh Sifded wodw famnel oW W W U Wdl Sfevd Wodl U
%l 2| Terae fernefl firehe iR weatel <Al Wor 68 i © 2

el —AM ifSe o forere o 168 & ot faenfefal o wgeea X @1 9m efifse f

Pedlel Wl 8% i ool faanfeial @1 gqee Y 81 39 YhR X U Y 39 faenfdE e

Tg=sa ®, Sl 0 W FY Th ol 998 3 € AR X NY 39 faafia w1 gqeaa €, W

< &) W B 9HE S 7
fem & fF n(X)=24,n(Y)=16,n (X UY)=35n(XNY)=?
I n(XUY)=nX)+n(Y)—n((XNY), & F4 g, 89 I H 2l

35=24+16-n(XNY)

AT n (X NY) =5 23fq 5 faenef I Qa1 @a 788 w4 2

SETET0T 26 —ToRdt TRA o 400 foenfeli o @& 9 100 foeneft ¥a =1 W™, 150 fomnef
W FH W AR 75 faenefl d9 o g@ I w1 W 9N O 9W 9 &1 9@ ST R
fraa foaneff 9 @ 99 %1 W@ 99 € 3R 7GR &1 &

zol WF wifee o U wdemr feey o farnfea o wqeem ot frefia war €1 aen A e
a1 W@ TH a3k 3 TR w1 W@ dH ot fernfea o wqeeal w frefia W @1

TR n (U) = 400, n (A) = 100, n (B) = 150 3 n (A N B) = 75.
& n(A'NB)=n(A U B

=n(U)-n(A U B)



=n(U)-n(A)-n(B)+n (ANB)
=400 — 100 — 150 + 75 = 225

a1d: 225 fomneff 9 @ 99 &1 R T GR FT W W B

SEMET0T 27 -200 oAfR fret = I @ difga ®, 3 120 = WA Cq, 50 A
T@EA Cp 3R 30 A WA Cq 3R Cp I & ¥ woifad g €, @ T =afeaal =
& A1 it st geifad ge @l

(i) WA ¢4 fohg WA Co § &I,
(i) WA Cp foig WA Cq ® 6,

(iii) TEEA Cq 1el TWEH Cp § wHfaa gY 2

zol WM ofifeg fom = = 4 @ difeq safeal oF Wt e ) fefia s €, A,
WA Cq 9§ Yoifaa Al oh Tz &l T B, AT Co ¥ Yo AfKEl o A==
! frefid =@ 7

T8l W n(U)=200,n(A)=120,n(B)=50 T n(ANB)=30

(i) & T o9 o (eTFfa 1.13) ® &0 3w § R

U

(ANB)
3MFfd 1.13

A=(A-B)U (ANB).



Ad: n(A)=n(A-B)+n(ANB)
(i A—B) I ANB EIH ©)

AgA n(A-B)=n(A)-n(ANB)=120-30=90

3Td: WA Cq fohg WA Cp ¥ & weford =afeai =1 @@ 90 2l

(i) 3Tepfd 1.13 ¥ B=(B-A) U (ANB).

THT n(B)=n (B—A)+n (ANB) (Fifh A—B T A—B EIH 21)
UM n(B-A)=n(B)-n(ANB)

=50 — 30 = 20

3d: WA Cp fohg WA Cq @ & weifeord safeaal =1 T@m 20 21
(iii) THAM Cq YA WA Co W YHIfoad AT ol FE&AT AU
n(AUB)=n(A)+n(B)-n(ANB)

=120 + 50 — 30 = 140.

gyTaet 1.6

1.9 X R Y < T8 W==a € T n(X)=17,n(Y)=23 @ n(X U Y)=38, @
n(XNY) A SIS

2. IR X FRY AW Hg=E T X UY H 18, X § 8 SR Y § 15 3@ &, @
XNY ¥ fohad sre=a &ii?

3. 400 A o @ |, 250 Tt qun 200 U o WHd B FRad =t D
qe SIS T e g 72

4.9 S AN T A W Egem S T S W21, TH 32 M SNT H 11 3fe=a &,




SUTH fohad 319 =iM?

5.9 X SR Y < UW wHeea € foh X W 40, X U YH 60 3R XNY # 10 3=
g, Y ¥ foaa omaga =i?

6. 70 AfFA o THE H, 37 HIBI, 52 I THI HW B N YAF Al I F 9
#9 ¥ HH Th U9 TH Il €, a ferad Sl hiwt R = <Al i 9HS i © 2

7. 65 =Afgadl o Tug #, 40 Al fopehe, R 10 =afed fche qen 2f@ <Al =i
T wd B, A fhad safe e AfE w1 THS i € fog fehe w1 @ fRan

At 29 HI TEE FW 7

8. Tk HUA H, 50 =G B, 20 =l @i iR 10 =af @i R %= <+ €
ATt ! ol Gehd ¢ Toras =aferd =4 91 &) wronssi § 9 9 9 9 TH 9w &
Hehd 872

\_ J
ferferer 3qrevor

3ETET0T 28 -fR@Ry fF WK “ CATARACT ” o av foa=id & 21& o1 9==d e ¥k
TRACT’ o auifa=Ire o 1erl 1 Gq==" §HM 2

Zol M T f&F X “CATARACT” & 31&ri &1 ¥q==d €, i
X={C,A, T,AR,AC,T}={C A TR}

M <ifST fF Y “ TRACT” o 31eRl o1 9= ®, @l
Y={T,R,A C}

FifeR X T GF TFd Y H g 9o Y 1 Y% 999 X § ®, Ad: X =Y

SETE0T 29 —HH=ad {-1,0, 1} °h |+l ITFg=al *1 F=H IR
ol WA A ={-1,0, 1) B Fg=IA | &1 98 SqEq=ed fomd #E ff erme T © R

o= P 31 A F TF o O TS {1}, {0}, {1} § | & T o A



= {1, 0}, {1, 1},{0, 1} &1 A o T 3{eFa oren ST A &% 8| 39 YN | o
aefi STETEEE @, {-11},{0}, {1}, {=1, 0}, {1, 1} {0, 1} T {1, 0, 1} ¥

IaTEvoT 30 -fag HIT fFF AUB=ANB & acd ¢ fF A=B

A I g STIT a€ A, dlacs AUB. Ffs AUB=ANB, @[T € ANB. 37:
a€B THWIUSRACB. SH YR A be B, i be AUB. Hiffs AUB=ANB
AU be ANB. Y THR b € A. 37d: B C A 3[dug A=B.

SETEI0T 31 -9=adl A, B o foq fag st f6 P(ANB)=P(A)NP(B).

7ol OF eifsle ff X € P(ANB), @ X C ANB. 3G X € P (A) a1 X € P (B), fSgaht
s g ff X e [P(A)NP@B), S IFR P(ANB)C [P(A)NP(B). AF &g
fRYeP(A)NP(B)] W YEP(A)TNMYEP(B), 388 TR Y C Asir Y C B.
WAL Y C ANB, fSEsh acad € fF Y € P(ANB), 3@ [P(A)NP(B)]

SETETUT 32 -USH AR @I TU8 3 1000 SUHiaied w1 qdewr R &R gfaa fwan
f 720 IudremeT 7 IR A qA 450 IudAEmsT 4 IR B wHg fwem Al SR
TEE I oSt ST H AT WS 1 72

7ol UM ey fF U geemr Sudiediel 1 §=Id §, S S SUHisel % Y= @

e Scag A TEE fhan 8 T 39 Sudiretl &1 o= € =i Sa” B wds fwan
fean &

n(U)=1000,n(S)=720,n(T)=450
WYFR n(SUT)=n(S)+n(T)-n(SNT)

=720+450-n(SNT)=1170-n(SNT)



w2 & fF n(SUT) sifushad a8 &M S n(SNT) a9 8, g S U T c U, foma
e B fF n(SUT)<n(U)=1000 | 38 YR n (S U T) & 3ffehad AF 1000 2l
AT n (SN T) 1 FAa9 AF 170 Bl 31 IHI SRT ] TGS H3d oA ISR 1
=[aH g 170 @l

SETETUT 33 -500 R HIfshl § YSas T 9 q@ T fF 400 M A YR H HR o,

200 €T B bR bl R o a2 500 i A 3R B 31 Yo 1 &R o Wil 91 10
3 e wel €7

7l AM oS fF quaw feu T SR wifersl w1 9gesE U 2, A YRR %1 R o
Hiferehl s TH=IF M B 3R B YR 1 %R o Hfclehl &l Tq=sd S T

fean & T n(U)=500,n(M)=400,n(S)=200 3 n(SNM)-=50.
TG YRR n(SUM)=n(S)+n(M)-n(SNM)=200 +400 - 50 = 550
ffgSUMc U e ared € fF n(S U M)<n(U).

Ig U feiwifa 21 oma: wew eihe wet el @

SETET0T 34 -Ueh WRlaaed § e o fou 38, a&ehe o1 o foaw 15 3R fwehe &

faw 20 7% WEH fohU U AR A S el 58 T Wi el R sheel A @l bl ol
Tl o fau foer, o foraq <l 61 9 o 9 S-S § 9dl o fag fae?

Tl | SiteY o F, B @1 C 39 @M o wesd efid & © 5= sAv: Fea,
qrheaTd e forehe & foq uges el

Tei n(F)=38,n(B)=15n(C)=20,n(FUBUC)=58 3 n(FNBNC)=3

T: T (FUBUC)=n(F)+n(B)+n(C)-n(FNB)=n(FNC)-n(BNC)n(FN
BNC),



WYFR n(FNB)+n(FNC)+n(BNC)=18

3T 1.14

3MeRfd 1.14 H ST a9 sm@ W fo=R &ifa:

Tel 39 W # Hem €, Skl ohael PeeTel qe dRehedid o fau ueeh et b SA
Al w @ €, TSRl chad Peaial den fhehe o fau uew fiel @R ¢ SA ont a6
e 7, TS Shaal arsehedrd den fohche o fou wee fiell & 39 @Ml &1 e @
SRl A1 & Tl & fow uew el 39 YRR d=n(FNBNC)=3 3R
atd+b+d+c+d=18

3d: a+b+c=9 Sk 37 @M & e 2, 5kl i Bl § ¥ q Wl o foIu ugsh
el
4 N\

37T 1 T fafaesr goamaei

1. TrAfefeaa gqeaal & @ ®F frae sqaqesa ®, 3@ g sifva:

A={x:x € R T x2 —8x + 12 =0 &l G HH drcll Gt ardfas Fea x }, B =
{2,4,6},C={2,4,6,8,...},D={6}.

2. 9 wifst f frefafad § 4 99% Sud 99 © O o9 B 9K 9 ®, @ 39
fag s 9fE e/ 7, 9@ T SR S

() AT xesATNMAEB, W xeB

(i) AISTACBANMBeC, WAEC



(i) ACACBIANMBCC, @WACC
(iv) I ACB @M BIC, @ AdC
(v) I x € A TN ACB, @ x €B
(vi) I AC B A x&¢ B, d x¢A

3. U AT AB, 3iRC W@ aqesa € fF AUB=AUC @T ANB=ANC, d
I9ise f B = C.

4. feam fo frfafag =) gfaey oo €:

()AC B(i)A-B=¢ (i)AUB=B(iv)ANB=A
5. femey ff af Ac B, @ C-Bc C-A.
6. AH ofifse f& P (A)=P (B), a5 =ifslw fF A=B

7. Tt ot w=erai A T B o Toi, s @ G B R P(A)UP(B)=P(A U
B )? 3104 TR 1 ey sy

8. fF=l T wg==i A T B & fou fag wifsw fww
A=(ANB)U(A-B) 3N AU (B-A)=(AUB)

9. T=aAl ok TUTEHAT 1 YANT ik 9§ ST fh:

()AU(ANB)=A(i)AN(AUB)=A.

10. fe@emsT fF ANB=ANC & a9 B=C ava® €9 ¥ T 2l 2
11. M <fifSe i A 3R B ¥g==a €| afk fddt ¥g==a X & fau

(Gehd: A=AN(AUX),B=BN (B U X) 3R faau f=9 &1 g9 *ifsw)

12. T8 Y= A, B 3R C 1@ HIfT Afh ANB,BNC T ANC R Tg==4
g AIANBNC=g.

13. fordll fommera o 600 fomnfefal o weleror 9 @@ gsm fob 150 fommeft ==, 225




foraneft gt den 100 fameff =@ R wiEl S 94 81 @ wifse ff frar fommef
u Gl =g dd € IR T il did

14, faafiai & ww @ o, 100 faeneff &, 50 fommef ssh qen 25 faeneff I
qrsti i wHd 71 fomnfedl § @ g @ @ T @ oSt I 71 W H w/a
fepe feremeff &2

15. 60 T °F Faeor § 9 A R 25 AT WHER UF H, 26 A THER U T,
26 QM FHER 1, 9 WM H 991 | <M, 11 @ H qen T <Med €, @ frefeted
EIGRCAIELS

(i) 9 ¥ $9 Th GIER T3 T4 ddl 1 GE&|

(i) S-Stk hadl Teh YHER I UG dlcll bl FE&A

16. Tsh HAUT H T T T 21 & SAE A, 26 AN IAE 3T 29 &N IAE C
THE HW ¢l I 14 @1 IE A 991 B, 12 &N SCE C a1 A, 14 @ S@E B
g C 3 § &M il € IAE H TEE W el A HISC o fRdy @ ohed

IQE C hl THS HW T

\_

QII9T

M FAE § eI W Geld P gorgd uRemmie iR diswaret w faur fman
Bl foen wr = fen 2l

. T TEY TGS 1 GURHIG GUg el 2

- T g e s ot sEEe T T €, o 9 sea

. Th Gq=u oy sl w9 wen fAfved et @ ufifa gyeeg sedmr € e
TaffHa G==g Feam 2




. T =T A 3R B HHM HEA € A% T4 qed: §9H age Bl

. T Y=g A fRE S=eE B @1 SUNHEEA whednd ©, A A 1 Yol STedd B

1 ot e Bl S HHEd R % SUH{=d e |

. fordt gg=T A T ST G=EE A o 9l SUUYEEEl %1 HUE el @)

. 3§ T=EF A 3R B 1 Ao 39 Gt S1agel T GH=I el € S A df A H &
I B H il

- T =T A 3R B 1 HafTS 39 Geft feEl 1 WH=T el © S A 3R B I
A Syafts =il < 9g=ug A 3R B W iR, W A A1 B S %A H @, 39 g
el 1 W= €, W A § @ fobg B W & @l

. TFl T A== A A B o W, (A UB)Y=A'NB' @ (ANB)=A'UB'

. A% A 3R B U@ uRfd @q==a € fF ANB=¢, @, n(A UB)=n(A)+n (B) 3R
e ANB#¢, @ n(AUB)=n(A)+n (B)-n(ANB)

tfaetfaes gyfa

SHA T Georg Cantor (1845 %o - 1918 S ) @l e wH==aa f9gid &
AU WM T SR HET STl @1 S fHgld W S WY U 1874 %o 9
1897 %o o o9 o fohdll T9F | Yhlel H MU Ik T f9gId o1 Teq39 39

HHY g3 5 9 aq sin x + ap sin 2x + ag sin 3x + ... o ®Y &I ARUHIT H0it T
AT I/ 9l

1874 % H 3194 T MY UF § I8 Jh1v fhan fob arafas Sesti &l quiiel o
T TH-Th GAal o S W S Hehal @1 1879 %o o Swwd H omd uge=al o
fafa= 7ot i IR AT 3R ST TN U YRV gl

Cantor o IMY i Uk 37 fowed TG Richard Dedekind (18313-1916%0) =



T @1 ¥ iR fHan afh Kronecker (1810-1893 %) o ARG T=adl i,
SH THR 9 o @ fau 59 R 9Rfha wq=al @i foren S €, Sl el Wi
Tk T STHF TS Gottlob Frege ¥ ¥ISA! &1 §HIG R TH=ad THgGId &l Th e
o o o €9 § Td fohdn 39 wHY 9% 90 9= 99 |t 9=l &
Yoo o AR H Houdl W AHRa onl Ig fawam siUe JIfdifTw Bertand
Russell (1872 %.-1970 %) & S8 1902 3o ® wdaman fo @+ I==@l o TH=Id
% SAdc H1 FHodd Tk Toeife 1 S Sl @1 T8 YR Russell &1 foreamd
fatnfea el Paul R.Halmos = 9ok aR H 370+ & ‘Naive Set Theory’ | for@n
2 fr oo T W we wD wwifed ®'

1 ot foeiferal o aRomeesu Ta==a fagid &1 9gen SITWRIdRior 1908 3o o
Ernst Zermelo G UehIRTA fhal @M1 1922 o H Abraham Fraenkel ¥ T&h SHU ¥&@
ot feam 1925 3 H John Von Neumann o fafidiehtor &1 ARG 0= €9 ¥ Y&

fhaTl $Heh 91K 1937 %o H Paul Bernad 1 Fwlvsieh ANTRIGRUT T&qa fohaml &
SR H guR, F9a9 Godel G 1940 %o H U HHEIME H T ol TN 59

HER 1 Von Neumann-Bernays (VNB) YAl Godel-Bernays (GB) <l HH==d Tagra
#ed 2l
31 Gt SwfsAEal o SR, Cantor o WH=Ad fHgid &l oA Tt o 0§ FFR

fhen STl @1 oFd W SAISlhel TV o ANl HWehoudTd qen IRl i wH=ed
Tgifaes 9 ¥ WA w9 2




T 2

HaY TS WetH(Relations and Functions)

Mathematics is the indispensable instrument of all physical research.— Berthelot ***

2.1 gfusht (Introduction )

it w1 arfreRter Wi oA reiq uReadeeiial ARl o ste eifiRE (YEEE 9ne)wigd
® T HE ® IR W 2| BAR e Sfed o, g9 gaui i faf wd ot oreh el o
TR G T €, S 9 SR w8, Tuar iR O, ereaeh SR femnedl sents) v § of =
agd 9 Wy fied € 9 ‘HEn m, 9 n, 9 SR @, ‘W@ |, W m, o gEid @,
‘TY=E A, S4B 1 SUHgeEd €' 3 Wt # B9 <@d ® T fedl dew | U@ g
gftferd g & f5eh ses Tk Tfv=d %9 | 2id 81 39 A ¥ B9 9iey 6 g ger
< T=aE o W@ % T S W1 Gehd ® IR R S gl | o orel S dewt oh
9 o ol Haul il gER w3l oAd H, 89 UH foniy Hedl oF ar H S, S %o
S o A &l BoH w GRehed M | o Hewqul © ife 98 % o o e
I& o S TAER FUaed aar o e w1 AR S 2




G.W.Leibnitz

(1646-1716 A.D.)

2.2 9q=adl ol i U (Cartesian Product of Sets)
T WY o A, T TR o W 1 @R B, o a&geli w1 e €, @i A = {ad,
femait B = {b, ¢, s},

W&l 3T ¢ 3R s HHW: fhdt fagiv s, wie R e @i el w5 € 3 A g
¥ frad YRR 1 TiF a&getl & T AT ST Gehd B2 UG ddch § WA i gC e
<Ed ¢ for Ffafiaa 6 fa=-fa= 79 w8 ®1 (e, b), (&, ), (@, s), (e,




b), (e, c), (e, s)| 39 YR &Y 6 Fq=-fa=1 oeqd ured =it © (2ehfa 2.1) 1

N —
C iy

b ———e

! ®
1 I S 1
3R 2.1
oot weel @ wRU HfSC 6, T FHa gm, SfezaEl w1 98w ?, 9 9% wes
T fomd € iR el t% g § frdt favw w1 & wyfed fovan S @ stefq (p,g). p
P 3R q € QA 30 T=fafed aftarer 9 w7 fwen s g 21

g 1 - T e WHEEdl P A Q W1 $IE PH P x Q 39 94 wfad g @

qyeag €, TSt vem sesh P 9 qen fgdia sesh Q, § TR SR ST ehdl B 37

PxQ={(pg):pEP,qgEQ}

R P Q ® 9 HE Nt R wqeea 2, @ 3901 wrdtg H ft R wq==a g g,
FAIPxQ=0

ST g521d ¥ 8W S € T
A x B = {(d,b), (,c), (Ae,s), (Fiemb), (Hiem,c), (e, s)}

H: fAfafed 3 ag==a | fa=ar &)

A = {DL, MP, KA}, ST&T DL, MP, KA feeit, He We3l, qe shieesh i f&iud id & 3 B
= {01,02, 03)HYT: feoelt, Aed WRW 3R e g WAl & fou S «Edd < w5

qiehfaes HE&d Yehe FW R

afe w9 feoedl, A WRW 3R wAiew, MIGAl oh oiEEH WiE & Y Hehd Ugld
(Tehfaept) 9 Ufqay oF T 1 W® B foh Hond UG, UY=ad | & 31999 § YR @, af



T GYsEdl § W B ol I HH 9§ Ao g g 1 el g fha © (3Tt 2.

2)7?
U3 @ < &
02 ¢ S '
[}‘l [ o &
L L L
DL MP KA
JTMHTd 2.2

Ww M al T $E WhR €, (DL,01), (DL,02), (DL,03), (MP,01), (MP,02), (MP,03),

(KA,01), (KA,02), (KA,03) 3T Tq=ed A a1 Sq=ed B &1 S1did [0F 36 YR 8,

A x B = {(DL,01), (DL,02), (DL,03), (MP,01), (MP,02), (MP,03), (KA,01), (KA,02),(KA,03)}.

Ig TR § 3@ W Fehdl € foR i U A 39 YR 9 i € Hifeh Tq==g A 3R B
¥ Oy W3 39T 21 THY e 9 G9d Gohd Ugfadl fHerdt €1 7 sft A wifse %

T eTagdl o I S &1 %HH Hewyul (fuige) @1 S & forw diskfas gen (DL,

01) =@l &t € S Hichfdes H& (01

DL) 2l

3q H T & foU 9= A= {aq, ap} 3R

B = {bq, bo, b3, by} W fa=R HIfST (3MeRfd 2.3)1

b4
b3 —
bz

b 1

L ] L]
a; a,
3TMRfd 2.3

TET A x B ={(aq, by), (a1, b2), (a1, b3), (a1, ba), (ag, by), (a2, bp), (ap, b3), (a2, ba)}.



afg A 3R B, ar&iferss @A o FH=E oh IUET=EY €, dl 39 YR UK § Shitd I
forddt Tuaet o fegeti #1 frofa frefua w@ € qon 98 @< ? % (aq, by) W fem fag,
(bp, a1) W feerg fag @ fo= 2

X feaqoft

() T HHT T0 g9 e ¥, AR R ket Ak STk GG YUH SEh THM @ SR
qa fgdfta wes ot 99 &
(i) A A H p oo q B § q 31999 €, A AxB ¥ pg 999 B ¢ 31eiq Afg

n(A)=p @A n(B) =q, d n(A x B) = pq.

iy af A den B 31 Tq=ea ® iR A W B ® @ i ol &, @1 Ax B @t
IR T Bl 2

(V) AxAxA={(a,b,c):a, bce A} T& (ab,c) T HiHa e FHeam &

SEETUT 1 - ARG (x+1,y—2)=(3,1), @ x 3 y & T F@ HifeQ)

Zol Fifh HiHa W FOH 2, SHfT g w2 ff wEE e
I x+1=3 AL y-2=1.

WA HH W x=2 3N y=3,

IETETOT 2 - AR P={a,b,c} IR Q={r), @ PxQ M Q x P @ HIWC & =1 F
TOF HHH ©?

Zol I O T IRA ¥ P x Q={(a, 1), (b, 1), (c, )} AR Qx P ={(r, a), (r, b), (r, c)}
Hifeh, HiHd T 1 THFGT H1 GRA W, I (a,r) TH (1, a), o6 TIH TE & AN T



1A AT A o Y g % fau o) et 7, fae 5w ek fee € fF PxQ#
QxP.

Ay, Yo =g § 31agel %1 @ §HE 2

IETETUT 3 - HF ST R A ={1,2,3}, B = {3,4} 3R C ={4,5,6). Trefaifad q@ HifT:
(i) Ax (BN C) (i) (AxB)N (AxC)

(i) A x (B U C) (iv) (A x B) U (A x C)

7 (i) & 9=l o FAHSS i gRA ¥ (B N C) = {4}.

3d: Ax (BN C)={(14), (2.4), (3.4)}.

(i) 319 (A= B)={(1,3), (1,4), (2,3), (2,4), (3,3), (3,4)}

SR (AxC)={(14), (1,5), (16), (24), (2.5), (2.6), (3.4), (3.5), (3.6)}

THfeTT (A x B) N (A x C)={(1,4), (2,4), (3, 4).

(iii) S (B U C)={3, 4, 5, 6}

3d: Ax (B U C)={(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) 9T (i) § AxB T A x C ==l o WA ¥ &H frefafad W 8l e

(AxB) U (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)}.

SEEIT 4 - AR P={1,2), A WH=9A P x P x P {1 hife(q|

gl PxPxP={1,1,1),(1,1,2),(1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)}.



SEMET0T 5 - G R HHE o GEAS 1 Y=9d ®, d % 0H R x R 3 R xR
x R ¥ fefua e € 2

WWWRXRWRXR={(X,y)ZX,yER}

1 frefua o 2, formen wam fgfom wmfie o foget o feensl =l yhe &6 & foau

fere ST 81 Rx R xR =9 RxR x R={(x,y,2): X, Y,z € R}

a1 Frefyd o €, TS yam ffadia s o fagei o fduiel &l whe @ &

fora fopan T =)

FETETUT 6 - I A x B ={(p, q)(p, r), (M, q), (M, 1)}, A A 3 B &l 1A HifSq|

T A= JUH FIHl H T = {p, m} ,B = TG =l =1 9= ={q, r}.

IATIAT 2.1
1
|

X 2y
(T+1._1’ ? :( -
/@ x Ny I I

1A N

2. IfE TeEd | § 3 31Ege € aUl WHeEd B = {3, 4, 5), l (AxB) H 3fe@El i WE
M Hig|

3.9 G={7,8) M H={54,2), @ GxH 3R HxG T &I

4. Saeey T FeAfafad ol § ¥ To0® 9 © S1dl 3T Bl I $YH 3 ®,
qr feu T e i W 9w fafen)

() A& P ={m, n} 3 Q={n, m}, a@ P xQ={m,n),n, m.
(i) I A R B 3ffe @™ €, Al A x B Shifd Il (x, y) 1 Th e S




2, TWUHR T x € A 9 y € B.

(i) I A={1,2},B={3,4}, WAxBN@)=q.

5.9 A={-1,1}, @ AxAxA F@ HifsUl

6. I AxB={(a,x).(a,y), (b x), (b,y)} q A T B @ HifC|

7. OF @it f A={1,2}, B={1, 2, 3,4}, C={5 6} a1 D = {5, 6, 7, 8}. T4
Hifse fw

()Ax(BNC)=(AxB)N(AxC).(i)AxC,BxD % Tsh STEH=A |

8. O oifSg foF A={1,2) 3R B={3,4). AxB faf@ul A xB & frad SUEH==™

B2 ITRT g TR

9. U SifST fF A R B & @ €, W&l n(A) =3 3R n(B) = 2. AR (x, 1),(y, 2),
(z,1),AxB H &, @ A 3R B, &I @ HIfST, sl 7 y 3R z Fg=-fa= sraaa )

10. T OH Ax A H 9 3rgad €, T (-1,0) @& (0,1) ft B W= A AW

IS e A x A o 39 3Tegd f Jd St
. y,

2.3 a9 (Relation)

gl E’ﬂt_tl'&ﬁ P ={a,b,c} a2 Q = {Ali, Bhanu, Binoy, Chandra, Divya} W fa=R ifS@ P qen

Q % & PE H 15 ®wigd g €, 92 39 ¥R geies fma -1 gk €,

P x Q = {(a, Ali), (a,Bhanu), (a, Binoy), ..., (c, Divya)}.

3@ TH YIS HUd IH (x, y) o TUH FH x qA fgd Wed y & o9 TH HEW R

i X P x Q 1 Toh SUGY=Hd 39 YohR WK & Thd &
R={(xy):x, 78 y @1 ¥&H 37 ¥, x € P,y € Q} 34 ThK

R ={(a, Ali), (b, Bhanu), (b, Binoy), (¢, Chandra)}



TeY R w1 U gre-Tesor, 59 o ei@ wed ®, fefd 2.4 o weivid @

e Ali
eBhanu

eBinoy
eChandra
eDivya

3TSRia 2.4

afrareT 2 - fRet e aq=aa A 9 AR S99 B § HaY &MF TH AxB & Th
STEH=IE Bl € T€ SUGHeId A x B o huld gl o YU qe Tgdid Seehl o "l U
Heier Tfid &3 ¥ 9 g €1 f5dia oesh, gom sk &1 yfafss wHgam 2|

TROTET 3 - T9d A 9 W=9d B W WY R o Hiud gl °h @ YW Eh ok
TS i WY R 1 Fid Hed 2|

TRTET 4 - TO9d A § 999 B H WaY¥ R o hiad A o6 9 fgda wehl ok
U9 i WY R 1 URER $8d 8| GY=9d B W R 1 Hg-Tid sheddl 81 " ity
o, aREX < w'Uid

fewoft| (i) T Fay w1 S HETe @ @ WX fafy @ wgeea fmin fafy gm

foha ST Sohall ¢

(i) T IR M@ frdt oy w1 T gfe faom 2l

SEET0T 7 -AF oftfSe fof A={1,2,3,4,56LR={(x,y):y=x+1}SRNA T AT TH



oy qRId ifeq|

(i) 3 GaY &l TH dR RG gRI LT

(i) R o Wid, Gewia den g fafaw)

T (i) IR B R = {(1,2), (2,3), (3.4), (4,5), (5,6)}.
T IR @ 3Rt 2.5 W wefvia ©

3MSRia 2.5

(i) B9 <@ Tehd T TR Hom SRl 1 Ggead eteiq Wid=(1, 2, 3, 4, 5,) TE R, fgda =
eh 1 HgeEd Uiq URE = {2, 3, 4, 5, 6)dUT WEWIA = {1, 2, 3, 4, 5, 6}.

SEETUT 8 -9 TP 2.6 § WH=IF P 3R Q o o9 TH Tl @A T Tl T Feo
1 (i) T9==a fefn &9 § (i) WX w9 H fAf@y) sqen wia qen afier o 22

T T HaY R, “x, y 1 o1

(i) EWWUTWﬁ, R={(x,y):x,y3lﬂ3|1f%,xEP,yEQ}



(i) W= ®Y °, R ={(9, 3), (9, -3), (4, 2), (4, =2), (25, 5), (25, =5)}
TH ey & Wid {4, 9, 25} B

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

A wfST R ereEa 1, P o el off eteme W Hefua € 9un 9eEE Q 39 GeY &
TR B

Xfeooft| forehl wqeem A @ @q=09 B W Gaui ! %ol WS, A x B & G9d
mﬁﬁlﬁﬁmaﬁwﬁ?ﬁélqﬁnm):p3ﬁ'{n(B)=q,?ﬁn(AXB)=pq3ﬁ'{
Teell 1 el W& 2pq B T

IETETUT 9 HE AT foF A={1,2} IR B={3,4}. A ¥ B § Haell & & 1d it

e T AxB={(1,3),(1,4), (2, 3), (2, 4)}.

ik n (AxB ) = 4, TAFAY AxB o SUGT=EEl &1 W& 24 8| TUAT A § B o Haul &l
@ 24 7

Xfeaoftl A ¥ A & Hay & ‘A W §5 ft Fed 2

gy-aret 2.2

1. 9 ofee 6 A={1,2,3,..,14LR={(x,y): 3x—y=0, S& x, y € A} 01, A ¥
A w1 T Hay R fafaw) oo wid, gevid iR uier fafey)

2. UIhd F&Nel o 9T W R={(x,y) :y=x+5, x G 4 ¥ &7, TH UHd
& ®, x, y € NJgN Tsh Hay R GRWIMG IS0l 36 Ha & (i) T &9 § 30




7iq iR ufeR fafau)

3.A={1,2,3,5 #rB={460.A ¥ B H Tk Hael R ={(x y): x 3 y & F
fowq 2, x € A,y € B} g0 Rl HIfSTl R &1 I8 &9 ¥ fafiam)

4. 3MeRfd 2.7, TY=9F P34 Q &1 Th oo <Ml €1 TH Goel ol
(i) T fmior w9 (i) e w9 ° fafaw) s6es wiq qen 9ieR =& €2

JTTRId 2.7

5. AM it ff A={1, 2, 3,4, 6). AF wlifeq foh W A W {(a,b):a,be A & a
T b i gUEY fauis S )gR TR T Gey 2

() R &1 I=X &9 | fafeu
(i) R T 9id S shifslg
(i) R T IR A hitsa]

6.R={(x,x+5):x €{0, 1,2, 3, 4,5)} g1 IR« T R o Wid IR IRE 70
HifTa|

7. Hay R ={(x,x3): x & 10 ¥ HH T JA9SI G €} &l WX &9 ¥ fafgy)

8. WM it fF A={x,y,z} I B={1,2}, A ¥ B o Gaell s H&A A HISY|

9. W ST fF R, Z W, R={(a,b):a, b € Z a—b Tk Yol 2}, g TR TH
ey 21 R oh Wid 91 YREL J1d i)

\_




2.4 %etq ( Function)

T I U, T T fouiv YR & GeY &1 1A &, 9 wer #ed €1 gH e
% Tk 90 o &9 ° 3@ "ehd 8, TNOH oo KU gu semdl @ U oo 3= e Bl
%o gied w0 o fau eFe U8 yged fhu S €, S wfafes’ steren ‘wfafesor’

UfTeT 5 U GY=ET A § WG9 B 1 GeH, f U Wor hedd 8, 9% Sq=Id A %
Gk 3Tadd 1 UY=ad B W, Uh 3R ohaot Uk Wafsa g 21

TR W H, Her f, fHdt oiftad @q==a A 9 % e 9g=a B #1 B, 3H UHR H
Tay T f 1 Wid A € 9 f & fRd ot < fo= wfra gl & gem Wk wHE

T ?

gfc fU A ¥ B o1 T %eld € 91 (a,b) € f, d f(a)=b, &1 b &I f oh Fald a I
yfders 9o a i b 1 ‘7d yfdfea’ e 2

A9 B % Fed f &l Jdidcd® €9 § £ AB o Frefid &@ 3

fuse ITRWH W e[ 4 ¥ 89 Wadl 4 23@d § T 3w 7 § e 9y U e T8
2, FAMH o999 6 H1 HIE Hrdrad Tet 2

TH: SSEY0T 8 W G G Uk o &l § il 3Heh Wid oh ® 3feFdl o Th 9
sAfursr gfafda €1 SEErur 9 ff ®er 7= ® (FM?2)1 = Ky <ol o 9ga
Gaul R faar w31, f8 9 $9 Hed @ IR T wer & €

SETET0T 10 HE ST for N Wieha SEmetl &1 g==g ® iR N W uRefE & g8y R
WW%%R={(x,y):y=2x,x,yEN}.

R o Yid, e9ld a1 URER 1 82 &1 I8 HaY, Tk Hod 87

Zel R o1 Wid, Wiehd HEASt &1 q=ed N 81 36! @eqid i N 21 ST IRE 99 ieha
HETst 1 gy=ad 2



Fifeh Ycieh Wiehd W& n 1 Th 3R heael Th & Wiafsd 2, STy 78 ael Th e
2l

FEET0T 11 e KU geui | § woes w1 e ST SR e g9n W R §fed
IqeTEY, Toh o I8 Held © S1dl TEl?

(i) R={(2,1),(3,1), (4.2)}, (ii) R = {(2,2),(2,4),(3,3), (4.4)}

(i) R ={(1,2),(2,3),(3,4), (4,5), (5,6), (6,7)}

zel (i) FifH R & 9d & Y% 199d 2, 3, 4 & Wfdfss Afgda 8, safau 9 dsi wh
Her R

(i) R Tw & o ofeEd 2, § fo=-fum wfafast 2 @i 4 9 gefua 2, safae e
Ty Th Hor el 2

~ ~

(i) =T Teh 3TaFd o1 Teh 3R shael Teh Yidiee 8, SHOT I8 Gee T Feld 2l

TR 6 T TH Wod i 6 IR ardfas H@stl &1 9=ad a1 39&] his

SUGT=eE B, diee WH He ®ed ¢ dg arias =X are fhE arfash q whor

F1 i off aRdfas WEsT w1 TTUd AUl IThI his SUETSAd B I TH ACh
wer ot wed 2l

SETET0T 12 HE ifey ff N areafass gemett w1 aqe=a @1 f:N — N,

f(x)=2x + 1, N GRAMG Th ardfosh qH %ol &1 38 IR 1 Y4 Hieh, e <
TS IRl sl gui sifsw)

bt
ZI f(1)=... | f(2)= .. I f(3) = ... | f(4)=.. I f(5)= ... | f(6) = ... I f(7) = ...

2 3 4 5 6 7




7ol qui Y g2 wRon = & T 2

-

T||f(1)=3 ||f(2)=5 ||f(3)=7 ||f(4)=9 |f(5)=11 ||f(6)=13 ||f(7)=15

1 2 3 4 5 6 7

241 S Tt 3T IR ™ (Some functions and their graphs)

(i) | et ( Identity function ) W ifSIq R aT&dfees H@Ae &1 Gq==d 2| y = f(x),

T&% x € R §N RN ardfas #F ®ed f: R — Rel 39 UHR o Hod &l dcddsh

He Hed 21 T8l W f % WA g IR R T THE A0 T WA W@ el 7 (3Tehfa
2.8)1 78 W g fag ¥ & X 9w |

fx)=x
TR {a 2.8

(i) 3= A (Constant function) y = f (x) = ¢ &l ¢ Teh AN 2 3R 9% x € R S

qftanfod U aRdfo® AH Wed f:R - R €1 F@l W f %1 9d R 8 3R SHh1 uReR {c}
21 f F MG x-38 & GHMR TH W@ ¢, IR o fau 9 f(x)=3 Id% x € Re, d
THT 3O 3Mhfd 2.9 | TWIE @ 2



—> =

N e N 0
M 1 M
T T T

N
A 4

W A
8 6-4-2 |02 4 6 8

A\ 4

flx)=3
3TeRfa 2.9

(i) dgus el AT agqaﬁtr Tt (Polynomial function) %eid f: R - R, Th agtr?ﬂ'&[

He HES 8, AE R % FeH x % I, y=f(x)=ag +ax+ax® +..+a, X, &l n
Th ﬂdlﬂTTﬁ%HW 0, a4, a,..., e R.

fx) = x5 —x2 +2, 3 g(x)=x+V2 ngtrﬁnﬁawwa@ﬁﬂwéw%

i

h(x) = X 4ok 5 IRwIfed ®eH h, SEIEE Hed T 21 (i)

FEETUT 13 y = f(x) = x4, x € R G0 e f: R — R, &I TRW HIAC 36 GRAT 60

TN ok A ME ifershl Rl qW HIFU $H Wer w1 Wid del GRER @ B2 f
@ ot gifem|

X |—4|—3 —2|—1 |0 1 |2 |3 |4

y =f(x) =
2




Zel 0 1 g2 diferent e & T R

. ||-3||—2 E B

9 16

| |

f 1 Wid = {x : x€ R}, f &1 G = {x% x € R}. f F1 i@ Hf 2.10 § w&iia 2

Y
¥\

N RO @
—t—t

" 8-6-4-2 (02 4 6 8

fix)=x1
3MSRTd 2.10
FEETUT 14 - f(x) = x5, xR R IR e f R — RFT To@ @i
T - T W
£0) = 0, f(1) = 1, f(=1) = =1, f(2) = 8, f(~2) = -8, f(3) = 27; f(~3) = —27, S|

f={(xx3): x&€ R} f &1 3Te@ M 2.11 ¥ @fen T 2



[ - A -

Xf
8 —6 -4 -2 02

ﬂt) x3
3TTHTd 2.11

Jix)

r

(iv) aft¥a we™ ( Rational functions ) glv) , % UK oh Wheld Wl f(x) qe1 g(x) Th
Hid §, x & IR sgudE wer ¥, T g(x) # 0 TRET el s 2

Fx)
IETETT 15 — Weh ardfelsh A Feid f: R — {0} — R bl g v

x € R — {0} BN HIWT| 36 TR 1 YAN H¥eh ARG el i qoi Hitwl 9
Tl 1 Wid qe IRET R 72

. EIENE

zol - gl @t TE i 39 IR

x ||_2 ||_15 || || 05 Jozs Jos |1 [1s |2 |
[ ] il 1l il 1




l
— -05 || -067 -1 |[-2 4 2 1 || 067 || 05
RY

y:

[

GIEEH

ST UId, A & AfaRed gaed arfash G@md € qen gHet iR off I o 3
T ATk SEAd B f 1 e 3ehfd 2.12 § Wiy 2l

%
A

f =1
3TMHTd 2.12
(v) HTTeh et (Modulus functions) : f(x) = |x| T&% x € R X URYIA ®eH f: R-R,

HIqleh el el Bl x o Fedeh SRURR WH o eI f(x), x o SER Bl €1 W x oh
F1 A o fAUT f(x) 1AM TC % AE F KON oh XeR Bl §, 31

[x.x =0
flxy)=- _
<0

T/ e T ei@ SAhfd 2.13 o f&an 1 Odish %o i fRue 9 ®er o wed €



YF
Six) = x|

3TMHTd 2.13

(vi) ToIg we (Signum functions) ¥&& x € R, & fau
1,7tz x>0
[y =1<0,4af x =0
1,3F y<{

X'<€

=1

YJ'
foo="ax ommO0AR x 0

el

3MMFTd 2.14



SN YR e fR—R Tog el weam 21 fag %o &1 9id R 81 T aq==d {-
1,0, 1)81 eThfd 2.14 ¥ Tog ®er &1 eei@ wian 7 )

(vii) HgH ‘J;\UﬁT:F e (Greatest integer functions):f(x) = [x], x € R g IRHIYd ®o
f: R>R x § FH a1 x & UK HewH YUsh 1 TF T (¥RUT) il © TA e
T YUlih e el 2l

[x], 1 GRaT & 89 <@ Wehd ® T
[X]=-1 AfT -1<x<0
[X]=0 I 0<x<1

[x]=1 AfE 1sx<2

[x]=2 9§ 2<x <3 3R

TH ol w1 e Aehfd 2.15 W < T 2l

N
Y:

Ty

flx) = [x]
3TMRTd 2.15

2.4.2 ATE(Aaeh el ahl SSHTUTA (Algebra of real functions)

T ee] |, B9 HieW f fohd YR S ardfas ol &l Sigl Sl ®, U ardiaeh
Hed H T W Y SRR W €, UH adfoeh ®ed &l R eifew (Tl emfiwr @




iy areafass @ ° ®) @ on fwen S ®, < ot ®erl 1 o fmar S @
qe U i ol i e o 9T T s 2

(i) ST aRdfaer WAl T T T i f% f: X > R @91 g: X — R g 3 (o
®e §, SEl X C R, @9 89 (f+g): X —» R &I, §fi x € Xah foIu, (f + g) (x) = f (x) + g (%),
SR IR e 2

(i) Ueh arEdfaes %ol B ¥ gER ohl TSI HIF oifae foh f: X — RA®T g: X » R & a
ATifeeh e €, STEl X C R. a9 89 (f—g) : X>R&! Gt x € X, & fau (f=g) (x) = f(x) —
g(x), BN R« & 2

(iii) TR 21faer | UM O AT R £ XoR Tk IRdfas HM o © Al a Tk Sk

21 7l fgwr o gum ey Tt arafas gem 9 21 99 UF%d of , X 9 R § T
Her 8, S (af) (x) =af(x), x € X ¥ g« g 2

(iv) & ardfas weHl %1 UM q ariaes ®wadl f: X —» R @ g: X>R® PEEA (A
M) Tk Her fg: X—»R ®, S " (fg) (x) = f(x) g(x), x € X FN uRwfoa 21 39 fegy:
T o wEd 2

(v) S dRdfaes TRl @l WS WM difee fF f 9o g XoR gm uRefad, @
J

or

grdfash wer €, Sel X —R. f %1 g 9 e, @ © @ frefig +W@ €, T o

(x)=
ir o

g, S wsft x e X §&f g(x)* 0, & fawg, “ &/ = '1'},‘g:r€rtrﬁwfqa%|

SETETUT 16 -TF GT fF f(x) = x2 T g(x) = 2x + 1 3 aafass ®ed 21 (F+g) (x), (-

(v)
9) ), (fg) (x), ~ = 7

/
or
= A il

aol TIsd:



(f+g) (x)=x2 +2x + 1, (f=g) (X) = X2 — 2x — 1,

i f\] X l

() 0)=x2 @+ =23 +2 257/ =2+l L 2
i
IEEIOT 17 -WH AT fF fx) = V' @Ol gx) = x UK adfad gemst & o
i“-.l
Rt & wer ®, @ (F+g) (x), (F-g) (x) (fg) (x) 3R ° s/ (x) S hifsg|
7o T8l eH frefafea aitom fien ®:
a’? a’?
f+a) = V" +x(f-gx)= V" -x,
A .

(fg)x= NJ"" { A=A W X
s N

gy-Taet 2.3

1. frefafad gaaf § 9 ¥ Hed 87 RO F Jooid HITSUl I Ha TH B
2, @ 3Her iR i ifew:

(i) {(2,1), (5,1), (8,1), (11,1), (14,1), (17,1)}
(i) {(2,1), (4,2), (6,3), (8,4), (10,5), (12,6), (14,7)}
(i) {(1,3), (1,5), (2,5)}.

o o~

2. Trafafad arcfas wAl o wid den IR Id Sifsu:

—
-

A / 2
Oig=- " Giyiw= V7

3. TH el f(x) = 2x -5 g uRHtd ¢ fefafed o A7 fafa:




(i) £ (0), (ii)  (7), (iii) f (=3).

4. %o T8 AT q9uE HT BRAeRE a9aE | wfafesor #dr 7, S
C

(C)= O +32 grI uRwfa ¥ frefafad @1 @ HifT:

(i) t (0) (ii) t (28) (i) t (~10) (iv) C T HM, S t (C) = 212.

5. frfafed 5 & 9@ ®ed w1 IRE 9@ Fif;

()f(x)=2-3x,x € R,x>0.

2

(i) f (x) = x2 +2, x Teh orEdfersh & 2

(iii) f (x) = x, x Teh oo G 2

fafaa saTEToT

SETET0T 18 -9 Witey o R aT&dfaes Sl o1 UYed ®| Uh andfash el f: R-R
Fl f(x) = x + 10 R TRAMHA HIfT 3R TH Fe 1 i@ Giraq|

=1 g8, 89 2@d © T f(0) = 10, f(1) = 11, f(2) = 12, ..., f(10) = 20, 7g X f(-1) =9, f(-
2)=8, ..., f(-10) = 0, TAMI

31d: fSU gU weM & Aol w1 TR 3T 2.16 H UMY T &I 1 AT

-

N

(0,10)
(=10, 0)




3TTRTd 2.16

Xfeqoft| f(x) = mx + ¢, x € R, T Hash Fold HeaAdl 8, &l m TS ¢ = 2
STUH Held Ew Tl 1 Teh ISEL B

IEEI0T 19 -AF e fF R,Q ¥ Q H R={@ab):ab e Q dM a-b € Z}. g
gRefed, Tw Gy 21 fag wifse fw

() (a,2) ER T a € Q & faQ

(i) (a,b) € R @94 & T (b, a) € R

(iii) (a,b) € R3 (b,c) € R &1 a<id ¢ % (a,c) €R

= (i) FF a—a=0 € z, 59 F=hd vt @ fF (3, a) € R.

(i) (ab) € R 1 dcqd & fF a—b € Z. TEAW b-a € Z. 3@:;, (b, a) € R

(iii) (a, b) @M (b,c) € Racqd 8 fh a—beZ.b-ce Z @ a-c=(a-b)+(b—c) €
Z 3d: (ac) €ER

SETETUT 20 AR £={(1,1), (2,3), (0, =1), (-1, =3)}, Z¥ 2§ wH ‘WMo Fer ¢, @ f(x) T
cAIS

zol i f b Wash ®wer B, $ET f(x) = mx + c. TH: Fifw (1, 1), (0, - 1) € R =l
TEAT, f(1)=m+c=1 A f(0)=c=—1. 399 & m =2 e & &R 39 TR
f(x)=2x-1.

X H+3x A
fix) )

SETEY0T 21 o XToox -4 &1 id [d it




T TR x2 —Bx + 4 = (x—4) (x—1), THAT Fe f,x =4 IR x=1 & ARG o9 9t
e Gl o forq g @1 31a: f o1 Wid R - {1, 4} @1

3ET8Y0T 22 -WheA f,

[—x. x<(
1 La=0

v+l =0
f(x)= "

g qRefd 81 f (x) 1 SerE Wiy

T —T&l f(x)=1-x, x<0, ¥

f—3)=1-(-3)=4,
f—2)=1-(-2)=3

f(=1)=1-(-1)=2; AR

AR f(1)=2,f(2)=3,f(3)=4

f(4) = 5 TS, FIfH f(x)=x + 1, x > 0.

37d: f 1 TG 3TeRfd 2.17 H <WMT &9 1 g



AMTeRId 217

f(x) _J X 0<ys3

R By3<v<to
ﬂ.ﬂzh_ e

I l?nf 2=v=10 R

e foF & f T oW € SR g Hed Tl R
S

2. A f(x)=x2, @ .10 A ISl




||I =
4.f(x) = V= g UReIfod aTafa® W f 1 Wid 9 uRER 9 i
5.f(x)—‘1 1‘ g IR arafass e f 1 Wid den IRE Jd i)
,.T":iw_x;l t|ixe l{l[
_.7{"“
6. | oifee fom { 'R U R H TH Held 2l f o IR
fuifa sifs)

7. AM oY % f, g : R>R HAI;: f(x) = x + 1, g(X) = 2x — 3. G AR 2 f+g,f -
f

ir
Pl

gSﬁT snaﬁ‘am

8. M wife fF f={(1,1), (2,3), (0,~1), (=1, =3} Z | Z H, f(x) = ax + b, g YR
T oM 7, el T 30 hE YUk 21 a, b i Fif@ wifsw

9.R={ab):abeN T a=b2) g ufesfidm N & N &, t sy R 31 @0

o o

HfafEad oA 9 27

(i) (a,a) € R, Gt a € N, (ii) (a,b) € R, &1 94 8 fF (b,a) € R
(iii) (a,b) € R, (b,c) € R &1 a9d & T (a,c) € R?
YA M H A S *1 g off sdqazu)

10. | offST fF A ={1,2,3.4), B = {1,5,9,11,15,16} 3 f = {(1,5), (2,9), (3,1), (4,5),
(2,11)). 1 FreAfafad wed g 272

(i)f,A ¥ B ¥ T Hau 2l (ii)f,A 4 B § T %ol ¢l




-

Y <O H T IR F fF adazul

11. AF ofitsiT T f,f={(ab,a+b):a,b € Z} S IRAMG Z x Z HT T ITAT=A
TRNF,Z Y ZH TH Hod 22 30 I 1 Siifae ff 9 Hifaq

12. M oS f6 A ={9,10,11,12,13} AT f: A-N, f(n) = n T HEIH 39T 016
SR, TR B1 f o1 GRER J@ SIS

HRI9T
- TE @ W U FaY qUl ®od 1 AT fwA @1 TH oA 1 q&d 9wl o
F= fezn s @ 2
hita g fRdl fovm w8 ¥ wqfed sfoel &1 T&h g
IS U T=Idl A T B 1 S O, TH=ad

‘AxB={(ab)acAbec B} g 2l fa¥ivt & ¥ RxR={(x, y):x,y € R} 3 R xR
xR=(XY,2):X% Y,z €ER}

I (a,b)=(x,y), M a=x AA b=y.

If n(A)=p @A n(B) =g, T n(A x B) = pq.
AXP=¢

HMIA: AxB#B x A,

o] eIT A ¥ WHEd B W Ged U Hdid [0 A x B 1 Th SUGYEEE Bl €,
S8 A x B o %fHd I o UoH ¥k x qd1 fgdid ¥k y o o9 fhel &y &l

gftfa e g foran S 2

SR sTeE x #1, 9 R o ofdiid, Wiafsd y 8§, SR (x, y) € R,




“He¥ Roh hiHd I o YUH TH! 1 T, GaH R Wid el 2l

ey R o i I o fgdtar seahi &1 9q==d, Gad R 1 9RE e 2

e W= A § Y= B H heH f U (AR YRR %1 HaW el ©, foed
=TT A o % EFd x 1 GH=I4 B H T 3N hael Tk Wdfed y el @ g
ad 1 B9 f A-B 5@l f(x) =y fored 81 |

A T f HT Tid 941 B SHHT Teuid el el

e f 1 URER, f & Wfafssl &1 9= el 2|

Jfordlt ardfo ®e & Wid du ORE A § ardfos 9enstl 1 eed HAYEl

SHchl Ueh IUHH=AT BIdI %I

el T SISO e f: X — RAM g : X — R fow g fAfafea aRammd <
2l

«(f+9) (x) =f(x) + g(x), x € X
(f=g) (x) =f(x) —g(x), x € X
“«(f.g) (x) = f (x) .g (X), X € X, k ThIE =N B

«(kf) (x) = k f (x), x € X

/ f{x)
L (x) L=
e o
o ="L’{'”,XEX,g(x)¢0

tfeTiae gy

e Y& HWAUYH Gottfried Wilhelm Leibnitz (1646-1716 o) N & 1673 # fafaa
ife ugfafi "Methodus tangentium inversa, seu de fuctionibus" ® TRetfar g3 B



Leibnitz & 9 e T AN ATGTIuUTcHE: Wid H fHal g1 3=/ e &l i
FRE' qul ‘HHE’ & Y g I HIE TH 9% o U H ifusfeud R 2

TS 5, ¥ 1698 H John Bernoulli = Leibnitz &l fa@ T 75 H Wgell IR gla=ma
®Y ¥ B W 1 favelvureds we H faitrte yam fwifa e 21 s@ e
Tleibnit 7 79 HeAfd I gL SW At < f=m e

«3TUSH WS H We (Function) ¥16%5 |9 1779 & Chamber's Cyclopaedia H /&I STl
B oo # e I w1 WA =R URE iR wemst stuen fer il gh "y
w9 ¥ o7 favevoners SaSient & foru foman R




&MY 3

frerruTfadta wem

(Trigonometric Functions)

***A mathematician knows how to solve a problem, he can not solve it. — Milne *

3.1 gfHert (Introduction)

v ‘fomEl’ it oaata ieh skl fomie den ‘AgH’ @ g @ qen et ot ‘P @
ettt i A g 21 39 fava w1 fos Hera: fasl @ gefud safada et w6
TA o AU TR T o SHeRT SEAA WHK AT o dhwHl, W, T WU
-9 w1 T dAR I Bl o qen swEaredt enfs o g feRean M odwH H gHen
SYANT SEd OR &5 w9 foae, gy e, faga uRtwer (@fdhe) & fesigd dar @, a1
HI XA HT IUA W, IR H HE SOR HI AR & oy § @A @ A,
Trfifass @@ (3F) H1 faveioor & den o7 g &5 ¥ g 2




Arya Bhatt

(476-550 B.C.)

frselt wemetl e =@ ®OT o SRvfdE orqua o fawa § stemem fEar 7, fm
TrHONE g w1 qenetl & U o &Y W waEn T g g Sreproifidia gdafirnet
qeql 3ok AR STumal o TR 1S9 qe1 T oF U9 ki e e H R
2l @ oA °, BW CremvihdE orudl o Weul o1 BrRviHdE weri o w9 |
YT HT AT 30k T[UTEH T TLFT H|

3.2 0T (Angles)

T iU o€ AW ¢ S UH [0 o 3¥h URfe fag & ufid: g9 ® a9 21 o &
T * qot feafa & yRfas oqon qon yoiv & sifam feafa 1 &0 #1 sifar e wed
g1 i fig 1 o wed 21 AR ooft ames @ o F0 oA den Atk s e
2 Tl IV HUMHeR HEadl & (SRt 3.1)1 Rl o1 61 A9, goi (AE) *1 o8 o=
g S 9qon 1 R frafq @ eifqm feorfq @@ SR W W@ gl ©1 0 ) "o o fag
3HF THEAT 21 HIU 1 YRGS THHT THTE K1 Gohd ol ¢, I2EN o foIU gRfes Y@
1 feorfd @ ww ol A R H0T H T 3HE A S Gehar @ S, epfa 3.2 | <t
T 2

B

ﬁﬁ{:*

0
it URHeh eI
(i) &FTHeR RITT

>A



O > A

B
(ii) FRUTTeHeR ShITT
ST 3.1
R o= A
faw s B
ST 3.2

I FES1 9 HI0N o foIu Giaemse €1 SIevd: T YHd gY Ufed oF YHE W S Y
HIU o faUg W H8 Thd © T 98 15 UReHT 9fd Hehe 81 H hIU o HOH &I 3 3
Tl o fooa o aardy e gerad: gam o smar ©, 3 feift wra qen Weem =9 €

3.2.1 feUt @9 (Degree measure) Il IRF9" kSl o oAfm YT okl ¥HIE Uh Tﬁ
RERHTT T (

1

A60
Y&l 9T 81 a1 89 IV 1 HIG TH W wed ©, 36 1° 9 fored 21 Th el i fe o
den T e a1 G ® fawfsa fran s @1 ww feult 1 @redl 9 uw fie wedr
2,30 1' 9§ formd € 9w e o1 "iedl 9 U 9 ded ¢, 36 17 9 foed ©
31Uiq 1°=60", 1'= 60"

FS HIU fSHT WY 360°, 180°, 270°, 420°, — 30°, —420° € 3= Wi 3.3 H @i
T 2



360

o€

420

" 300 420°

B

3.2.2 €97 AT (Radian measure ) 101 % IR & faU Th 0 TR o 2, 5@
e o9 ed B1 S g9 (99 H OFA Th THE 8) % g W UH THE A4 oh
=9 GRS iU ] Teh I WY HEd &1 SR 3.4 (i)-(iv) H, OA YR 9o & qen
OB g e 21 3mepfaal | sio1 @ Tu € e A

1 T, —1 oM,

o qen

CERE






(iv)

i 3.4 (i) — (iv)
T W € fF TR B % g9 w1 uRfy 2n B 1 oo WRfYe ST &) s gl

IRl %g W 20 eI &1 HI07 Fdia &t el

Ig wdfafed & T r B a9t T 99§, r @aE % W9 %E W Th {STT w1 HI
ARG FA T T I € fF 99 % TUE A9 hy W GHM HIU SdRd w21 HfE o

5 o 99 | r o 1 W9 ohg W Tk ASTT 1 R0 AaRd il €, TEA | g
F1 =9 Hg T

/

r
feam &1 wivl fala i ofa: afc Tk on, fSEst B ¢ 8, 99 &1 oo | qen oy
W 3faid wo O Wer @, e U € fo O =

/

r

Iq 1=ro.

3.2.3 STT aur arEfas e’ F " gad ( Relation between radian and real
numbers ) AT T ST I ok %%, O W T A g9 R <hig fag A 1 HH <hI0T i
YRR 9T OA ©, 1 I o =9 & wolE ¥ gq o ohg T =¥ g S 0 % A
feom & ura 2t 81w <fifSe 9u & fag A W wel W@ pAQ @1 A g | arafas




Te Y Yeifd il ®, AP eFIcHe: dIEdfoeh & Suiidl € A AQ U STEdfeh
e <l § (3MeRtd 3.5) 1 AR eH g9 w1 AR @l AP i uel i fawla e § A
R dA W@ AQ HI TSI Ht KIm H YAN @ YAF aRafoeh W@ oh Gq (ST WY B
den factmd:| 39 R ead 9 qen arfas §enst & Th 9o 99H °F 96hd

AP
12

SIFTd 3.5

3.2.4 Ut qgr WeaT & 7eg 9y ( Relation between degree and radian ) Fifem g,
ohg T W w0 o € TSRl "9 2n e € den =@ 360° feult wm €, zmfew 2n
e = 360° @1 N a9 = 180°

Stde Wy g Aead w9 w1 felt w qun feuft " @i Wemm W A o wW@ €N
CARECTREIIE]

1 IYAN ek, 89 U @ Tk



1 T =

180"
O
= 57°16" fHRedH
T 1° =
O

180

feam = 0.01746 Heam (Feheaw)
w5 A w0 o feilt w9 qen eam AW & Gey frefafed gl o Ko T 2

e ‘ n/ 6 ‘

n/ 4 n/ 3 n 2 an/ 2 21

NN
Hicnlden Y=t

< Fi w w9 A1 @ feift § a1 emm o Bt 2, o e AR o STHUR W& ©H
101 0° foed €, g9 THed € o hior 1w O feilt @ qen @ w9 wiwr B fered ®, e
Tz ? % *ior &1 A B T 2

e T e w101 w1 T A9 A Fe w7, @ 94 P fae st 3 € srefq
o 1807 i © 450
4
1 39 foaR & sam o W faed © % 0 oqen
0

4
*1 A9 e 7| 31d: 8 F8 THhd © 16



fezm =79 =(n/ 180)

feuit A

fetit 9ra = (180 / M)

ez a9

IETET0T 1 - 40° 20" &1 ega oM o sgfem)
o1 89 9 © T 180° = M ¥feww

EfaT, 40° 207 = 40
|
feilt = (11/180)
o
121
3
feam =
b2 1
540
o
AT 40° 207 =
b2 1
544)
fezm

IETEI0T 2 -6 eam & feut 79 o sgfau)



7o 89 Sd © T n e = 180°

it 6 eaq =

[ &0
0
=~
6 feift =
[ O8O0 =7
22
femn
= 343
7
11
feift = 343° +
7 = 60)
| 1
fae [@=ifF 1° = 607
=343° +38"
2
11
e [ if® 17 = 60"

= 343° + 38" + 10.9" = 343°38' 11" onedw zHfaw 6 a1 = 343° 38" 11" fHhean

IETET0T 3 -39 ga 1 e d@ wifsie fS9H 60° @1 whar wivl gRfy W 37.4 W
waTS 1 =9 hredl § (

"1
0=

7

T TINT ) |



T IS | = 37.4 9H 941 O =60° =

60
[ RO
LERE]
0
3
s r =
/
¢
, ¥ T U E
f=
37423 374%3x7
0 22
= 35.7 &I

SEETOT 4 U O W T 1 gE 1.5 9t oot @1 @Rl Ak 40 fe # fRad @ oW
FHA & (N = 3.14 & T HX)?

71 60 foe & ut &t fofe areft g8 % uftermu gof <t €, om: 40 fime o fie
T T IRGRAT HI

s | 1o

9T QU HIA 71 TEiAT

0= (2/3)x360

L



l=r0=15
::-(
i
3
o = oM 9 =2
<
3.14 9 =6.28 9H

SEMET0T 5 AR <INl o WU k1 @eTE WHM 8 3R o IH ohg W HHI: 65° 4l 110°
1 IO T €, d St et w1 SuE J6 i)

Zol O S g 1 A wH: rq A rp Bl

61 =65°=
O 65
| &0
306
e
qe 6o = 110° =
,
=110
180
a2
36
feaq

Wﬁmwaﬁmlé,ﬁ){|=r1e1 =r202,ﬁ'|'8@



r=

THTT rq:rp =22: 13,

1. Treafafaa fetit w9 o gma Weam a9 9 wifew:

(i) 25° (ii) — 47°30' (iii) 240° (iv) 520°
frfafea eaa am & gma feilt 1™ I wifse (

2. THERA™ET X

22
[Xj i
/
T T ) ¢
(i)
| 1
1O
(i) — 4 (iii)
3

Tl



(iv)

I

0
3. TH UfEd U fH9e H 360° URGHHU FIAT ® I Uk Ghe W fohad e 99 w1 FW
A ?
4. wh Iq, f@et B 100 9t 2, 1 22 S ofaE ) =M 99 o ohy W fehaq feiht
Y T HI0T ST (

22
GZT
7

HT TAN HINT) |

5. Tk o, TSRt =@ 40 9}, 1 wh S 20 S eE HY 2 A 3Hh GG B =Y

& a3 G hifsU]

6. A | Il o HHM ddrs dlel A9 379 ohal T HAY: 60° A 75° o IV SAC B,
@ 3! et @1 ST A it

7. 75 Al T A6l Th IGEHE S 61 T R ¥ T R T e & | S R
ST ©, ST O19 feIT § A G, SEfh 3Tk Al §N 9M U =9 HI oAdTS
frefafed 7

(i) 10 =Tt

(ii) 15 9=

(iii) 21 9=

3.3 TreRiuTfadia we™ (Trigonometric Function)

Td Heel H, A F hIU oh FARIOIHAT STl i TR0 st &1 enedi & &9 |
e Toren B1 o B TRl S0 o Trepioiiidia orqura i uRer i e WY % el
H qen FepiviidE wed oF ®9 ° 3TEEH S|




ODIB  p (4 b)

(_la O)C
X' €

A 4
YF

SFld 3.6
M ST fh w s ga, fSget o feens o1&l o1 ga f9g g1 9 & P (a, b) Iq

W HE fag € qA FIT AOP = x ifead srefq =m0 &1 @ AP = x (3R 3.6) 81 W
TR L B

cosx=a ddl sinx=b

< AOMP HWehiTT B9 2, &9 U €,

OM? + MP? = OP? ;s1a? + b% = 1

TH YR THE g9 W o fag & folg, g9 U @ T
a2 +b2=1 A cos? x +sin? x =1

Fifr Tk ol ufeRE (OH) g 99 o ohx W 2M eI w1 w0 faf@ B €, s@fan
Z AOB =
0

(]



, ZAOC =N T £ AOD =

I3

0

% Jid U A W HI0T ] SqATia hivT A FRUTET hiUT (quadrantal angles)
FEd 2

fagail A, B, C deN D o Teemi® %W (1, 0), (0, 1), (=1, 0) T (0, —1) T,

Tfe =qefsia o o fae gq o €,

cos0°=1sin0°=0

cos
0
9
=0 sin
0
9
=1
costT=-1sinr=0
cos
d
2
=0 sin
d

[ B



cos2m=1sin2m=0

e, afx &0 foig P O sk of oftemn o €, df B9 s fag P W wged 21 3@ YK ©H
@d € % 3k x, 2n o Ui O ¥ wgd (A Wed) ¥, @ Prhivifhdia woe o AW 6
g g &l e 2l

g9 YohX sin (2nT + X) = sin

,nEZ

Cos (2nTT + X) = cos
X

,nEZ
TA: sinx =0, A x =0, £, + 21, + 3m, ... T M T U 0TS 2l

qe cos x =0, AS
X

1
I+

)

+

H+

- 31941?[\ cos x = 0,51d ¢
0

e

o1 fomd ot 21 39 TR
sinx=0 ¥ U<l gl © & x = nm, &l n i quish 2|



cosx=0@9ﬁ%ﬁﬂ%ﬁx=(2n+1)
0

T W&l n HE e T
319 B9 31 FRfHda wel i sine A cosine o Ual § YR i B

cosec X =

S
, X £ NI, GI%ffn aﬁé‘{”ﬁ%
sec x =
I
COsY
,X#(2n + 1)
0
2
, STef n I gl 2l
tan x =
Sin X
COS X
, X#(2n +1)
0
2
, &1 n &g YU 2
cotx =
COSY

SIN .Y



 X#ENT, Hﬁnaﬁﬁ‘iﬂﬁaﬁél

T A grafaE x & AU dEd ¥ fF sin? x + cos?

x=1
T YHR 1 +tan? x = sec? x (F?)

1+ cot? x = cosec?® x (Fi?)

Td &Sl H, TH 0°, 30°, 45°, 60° AU 90° oF FARKIVIHAA STl oF HH( bl == HT
Toh €1 3 HI0T o CrviidE werl o we @t S fuselt wensti W ug W
rerivfirdta sruml & &1 39 wR, B Frefeia arof o €:

|| 0° | /6 /4 /3 | mzl ™ | 312

| | 3

sin 0 — — h 1 0 —1
2 V2 2
B | 1
fa

cos 1 h — — 0 1 0
2 V2 2

tan 0 - || 1 V3 0
3

cosec X, sec x AT cot x T HF THHI: sin x, cos X d tan x o AM 9 Il (TaeiH) 2

3.3.1 fRIufadig wert & 7%3‘ (Signs of trigonometric functions) HIHI & P 9d
W P (a, b) ®E fag &, f@eh o go1 fag ®, 91 £ AOP =x, A% £ AOQ =-x, d f&ig
7 oh TReM& (a, — b) B (MR 3.7)1 SAMAT cos (- x) = cos x Al sin(—x)=—sinx_€i@
THIE Jd °h s 695 P(a,b) o fdT —1<as<1 M —1<b<1, 3q:, TF x o 9 °Hl
% fAT —1scosxs1 T —1<sinxs<1, I 21 faseh wemeti ¥ el 90 © & yom

T (0 <x <



O

[-J

) | b <l U ®, T =g (
0

7

<x<m) H HUTHS q1 b oM &, R =Jqeiel (m < x <
R

N
) H a 9€1 b TH HUMCHS €, q1 =qe = (
R

5

<x<2m) " YA AT b SEUMCHSE €1 SHT 0 < x <1 oh ToU sin x ®FICH® @1 1 < x
<21 o TeTq SRUTcH BT ®1 Sl ¥R, 0 < x <

O
%fﬁ?cosx HlcHh,

O
<x<

R

2
o fou Fomers qen

R

~

< x <2m o T ¥FcAE Bl 1 SH URR, BH A TIRIUHdE We o fag fafa=
wqerfel o Ja w Hehd 81 39k faw gar uw frefafea anof ?:




- 1 - ] - |
SR I R B
tan x | + | + | + |
cosec X | + | - | - |
| - -1 - ]
| -1 -1 - |

3.3.2 FIRIvIfadia el &7 Wid @97 9Ray ( Domain and range of trigonometric
functions ) sine ¥ cosine ol ! YRWW 9§, B4 I8 U ® T o G aEdfoe
et o fau aftnfia €1 [, g9 7 ot U @ 6 yoe arafas @@ x & for,

—1<sinx<1 dAl —1<cosx<1
3A: y = sin x AT y = cos x o1 Wid Gft arafers GEAetl &1 Tq==d © qo1 e Sfad
[-1, 1], ¥1fd, —1<y<1 2l

<feh, cosec x =
|

SIN Y

,y = cosecx %1 Uid, =9d {x:Xx ER TA x#nm, n € Z} TA I == {y:y €
R,y21d ys<—1} 8l S UK, y = secx 1 Wid, =T {x : x € R T x # (2n + 1)

0

2
,h €7} H%,W,W{y:yER,yS—Mkyzﬂ 2 y=tanxﬂo‘[§lﬁ,ﬂ'ﬂﬁm{x:x
e R T x#(2n + 1)

0

[-2



,n € Z) qe UREL gl arEdfees Hemsti 1 WH=ed €l y = cot x 1 Wid, T {x: x €
R @1 x#n T, n € Z)] IREX Geft arafoss Seed &1 aq==d 2|

g1 3Ed ¢ Top yom wquir o, S x, 0 9

QO

B

# AN a5l €, @ sinx M 0 ¥ [ T AR §&aT 7, TR TGl F 5 x,

QO

A

TN AT aga @ d sinx, 1 ¥ 0 I AR =l 81 qre) wqefs § 5" x, N0 ¥

3

3

1 AN T B A sinx, 0 U W1 HI AR ST & q1 3d § wy

R

5

¥ 2M H AN "@al © Al sin x, -1 ¥ 0 H AN FSA Sl B TH THR BTH A
Srerioifida wort o fava § R o) gehd €1 o%ga: suR I frefated aneft ?:

I e 11 =S4 I =qary IV =gt
sin 0@ I FanwEme [|GoF A Tme |08-1HAMTAE |~ ¥o F & a@w &
cos [1ToFTsmweme [0d-IF A TMe |-1FoF anagne [0¥ 1 F a0 wae
tan l0dcoRaMmAE oG ORMaANTHE |0 Too F AN TEA® |00 0 F 3y w5 &
cot [oFoRAMTAE |0F oo FAMTME |0 T 0T AMTAME  |0F —o0 F 3 =1 &
sec [l HooHaMTENE |—-oF-1F M TN e |-1d oo F A Ao d | 1 S &
cosec [co W I FT AT WM E || Woo F S TEAE | —00 § —1%7 & 95T & |-1 T —o0 F} &y ¥z €




ferurt Iuea WROM |, I8 HoF fh FaUd 0 <x <
O

¥ tanx 1 HH 0 W 0O (3Fd) Tk agar & 1 3 B fF SA9-S@ x w1 AW
O

A

1 3R Sl 8 9H-99 tan x 1 A 9gd (U & Sl €1 S YRR, W6 W TS e
ehd B for =gl wgefer @ cosec x H1 AM —1 ¥ — o (HUMHS d) deh H sl € i
TRt 1ef B foF 9 x & (

R

N

,21r) qd SH-SI® x,21m 1 AR SRR Bl €, SaHd x Sgd 3i(Ush HUMHe HH Wl g
HIYRE: fag 00 qU1 — « Hol de =X o a9y YR & STeeR &l add ¢l

B 3@ T sinx T cos x & HHI &1 AaTel 2MN & Ug= TREM et 21 S, saHe
x Tl secx o WA &1 ff faTet 2M o oI5 RGN it 81 B9 37Tel S1g=3% W tan (1 +
x) = tan x T@d B S, tanx & HHAI § AT M o G9ER FREN B €, FfR cot x,
tan x %1 T T, T9F AA A o A N & qv= TG it 21 Bk wort o
T IE (UH) qe HERR W STAN i W, §W HoHl o1 @ WY "ehd g1 3

el 1 3o 4 fu T g




y=cosx Y

STFfd 3.9




y=cotx

3Tl 3.12



2T

—m 2
i >X

. T T
--.---.------

Yr

y=cosecx
3TRld 3.13

3ZgUT 6 IS cos x = —

||'L.u

3
T 3R x g wgufer o feem @, @ o e i wer of Wl w1 | i

ol Hifh &9 x = —

U’||'L.u

B9 U © TR secx =

] | A

A sin2 x+cos2x=1 AT sin2 x=1 - cos2 x

I sin2 x =1 —




Ad: sinx =

+

L | =N

JfF x g wgefe o 2, @ Sin X 1 9 T 8N gEfaT

sinx=-—
4
5
o9 Ig off U e © R
cosec X = —
5
4
TH:, B9 UM B
tan x =
SIN X
COS Y
4
3
qdl cot x =
COS Y

SNy



da |

IETET0T 7 A€ cotx = —
5
|2

B 3R x fodia =qgefe o feeg &, @ o i Brerivifidi™ weml &1 J@ wifsw)
&l FHifeh cotx = —

,%’qqﬁ%tanx=—

3T sec?x=1+tan’x=1+

| 44

25

—

[ 69

25

3Ad: secx =%
| 3
d

< x fgdia =qefer & feord B, sec x T WH FRUTHS RN THfET

Ssec X = —



g ¥ ot ura B §

T9: B9 UM ®

sin x = tan x cos x = (-

del cosec x =

3alg{0T 8 sin

Ciks Y

SIn .Y

[e—
Lpd

L



Al

r_, ]

1 HH F[A hife
Zol B0 9 8 % sinx o AFl H i 2N % qvEr R gl @1 gafag

sin
3l
-
A
=sin (101 +
0
-
)
) = sin
0
-
)
..-?
'\l' __-3
2

FETET0T 9 cos (—1710°) &1 HH A HISC|

Zol 0 9Md 8 % cOoS x o AMl ® Sfauet 2M =1 360° & Uv=N IREM et 21 gHferg

cos (-1710°) = cos (-1710° + 5
=
360°)

= cos (-1710° + 1800°) = cos 90° =

frefafed 9ol o 9= o= eriufada WAl 1 79 S| Shifse:



1.cos x =—

,x drat wgefer o feerg 2

2.8inx=

,x TR =gufe ® fem 2

3.cotx =

,x gt =gty o feem 2

4.secx =

,x =g =gty ¥ feum 2

5 tanx=-—

 x TR =gefe o feem 7

U W& 6 ¥ 10 o T G hI;
6. sin 765°

7. cosec (— 1410°)

8. tan

Lo | 1o | s o |

h

[ LA



hY

3
9. sin (-
b1
3
)
10. cot (-
b3
e

34 A HUN F AWM T W wr Frepioriada wed

( Trigonometric Functions of Sum and Difference of two
Angles)

TG 9 ° B9 I &Sl (F0N) F AN TE AR b AU HFROiEdE werl qen 399
Tefed STl 1 e HAT 3 Fag § 37 g IROmHl 1 79 Sewifada gedtied
H2T &1 T ¢

1. sin (= x) =—sin x
2.cos (—x) =cos x
9 T FT IR IRomm fag

3.cos (x+y)=cosxcosy-—sinxsiny

T g9 W fomr wifsw, e s ga fag ™ 8 9 f& & P,OPy, x el i
P,OP,, y & T &I P,OP,, (x +y) B YA: AT &I P,OP3, (—y) T 3W: Py, Po, Ps
qdl Py EaREEN G P4(cos x, sin x), P, [cos (x + ), sin (X +y)], P3 [cos (=), sin (=), AR
P4 (1,0) B (3TRTd 3.14) 1



Y
A

P, (cos x, sin x)

e N

P,(1,0)
> X

—-_._,_|t.g

X' €

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

P, [cos(—y), sin(-y)] ~—]

YJ’
el 3.14
st PqOP3 @ PoOP, W foeR wifswl & wafmaw € (1)1 s@fan p,P; 3R P,P,
R &1 T G 1 ST FH R
P1 P32 = [cos x — cos (— y)]2 + [sin x — sin(—y)]2
= (cos x — cos y)? + (sin x + sin y)?

2 2

= cos®X + cos? y — 2 cOS X oS y + sin® x + sin® y + 2sin x sin y
=2 -2 (cos x cos y — sin x sin y) (Fi?)

b2 — g 2 2
T2 PoPg© =[1-cos (x +y)] © +[0—sin (x +y)]

=1—2c:os(x+y)+0032(x+y)+sin2(x+y)



=2-2cos (x+Y)

Fiifeh P1P3 =P2oPy4, &H qrd %; P1P32 = P2P42
AT, 2 —2 (cos x cos y —sin x sin y) =2 — 2 cos (X + y)
Ad: cos (x+y)=cos XxCosy—sinxsiny

4. cos (X—y)=cosxcosy+sinxsiny

AT 3 Hy & WH W —y WH W

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

Iql cos (X —y) =CcosS X Cosy +sinxsiny

5. cos (
0
__‘1"
2
) =sin x
qaqet 4 H x o WM W
0
qeq y o M W x W@ W eH U@ 2
cos (
0
5t
) = cos
0
Cos X + sin

0

(]



sin X = sin X

6. sin (
0
__‘1"
2
) = Ccos X
TR 5 1 ITEAN HEH W EH A ©
sin (
0
___‘|l'
7
) = cos
Q) O
2082
= COS X.
7.sin(x+y)=sinxcosy+cosxsiny
&0 WA ® T sin (x + y) = cos
‘o
X
L2 [
= CoS
0
L9 ¥)
= cos (
0
___‘|l'
7

) cos y + sin



(- —x)
siny
=sin X Ccosy + cos xsiny
8.sin(x—y)=sinxcosy—-cosxsiny
Ife &9 HelEiteht 7 H y & WM W —y W Sqe 9RO U 2l

9.x 3R o o ST WA Il gAAESIE 3, 4, 7 3R 8 H W W g frfafea qfiomm
et TR €

cos
0
+ X
( ) )
= —sin X sin
0
+ x
( ) )
= COS X

cos (1T — X) = — cos X sin (1T — X) = sin x
cos (T + X) = — cos x sin (1T + X) = — sin X
COS (21 — X) = cos X sin (21T — X) = —sin x

=t YR oF T 9RUMY S T F9S MU sec x WS cosec x oF T sin x 3R cos x ok
T & RomEl § e 9§ feRTel S weRd 2

10. A X,y 3R (x+y) & & HE

0

(]

1 oo Tontes & ©



tan (x +y) =

tan v+ tan p

| —tan x tan y

Fifeh X,y adl (x +vy) g9 Elﬂﬁﬁ
O

(]

WWW@%,WCOSX,
cosy dl cos (x +Y) Wﬁ%l 3

tan (x +y) =

sin(x 4+ 1)

cos(x + 1)

SIT X COS V4 COS X8I Y

COSXCOS Y —SIT.XsIN Y
AR W H 99 799 U faaiea F@ | g

tan (x +y) =

51N X COS v L Los xsin y

CO3.VCOs vV COsSYCas v

COSXCOS ¥ sin.ysin ¥

COsXCOs v CORXCOs V

tan.x+tan y

| tanxtan v

11.tan (x—-vy) =



tan x —tan yp

I +tan xtan y
I geafed 10 Hy & WH | —y W@H W, 89 U0 §

tan (x —y) = tan [x + (- y)]

tany +tan( v

I—tan xtan{—yv)

tanx—tan v

| - tan xtan v
12. A X, y 94 (x+y) § W HE H HI07 [, F [0F T E, Al

cot(x+y)=
col xcot y—1
cot y—cot.x

Fifeh x,y T (x+y) HIOT W ¥ HiZ W M, 1 OMF & &, THAT sin x, siny T sin (x
+y)’éf<‘3f:l%°f%l 3Ad

cot(x+y)=

COS(x— ¥) COS X COS y— 8IN x 8N y

Sin (x+ y) Sinx Ccos y + COS x 8N y
379 3R T A sin x sin @€ 9 a0 W, 89 19 ©
cot(x+y)=

cotyvcoty |

cot v +cotx



13.cot (x—y) =
cotxcot p+1

cot y —cotx

afs gdafie 12 Ty & WH W —y Wd € @ g9 SR 9fong I &

14. cos 2x = cos?x —sin x =2 cos2 X —1=1—2 sin x =
b
| —tan~ x
I +tan™ x

&1 Sd € T
cos (x +y)=cos xcosy—sinxsiny

y o T W x, W@ I, 89 9@ 2

2 2

COS 2X = COS“X — Sin“ X

2 2

= cos? x — (1 — cos? X) = 2 cos?x — 1

2

2 X —sin“ x

Y9d: cos 2x = cos

2 2

=1-sin?x—sin?x=1-2sin? x.

3d: BH T % COoS 2X = coszx— sin2x =
COS X sIin X

COs” X - sin Ty
37T 3R T H! cosx § faafed & W, 89 9 ©

CcOoS 2x =
| —tan x
| —tan x

15. sin 2x = 2 sinx cos x =



2tan v
1+ tan?® x

T W ® T

sin (x +y) =sinxcosy + cos x siny
yéFWF[‘T{xT@ﬁ‘T{,%TIQﬁ%:
sin 2x = 2 sin X cos X.

9. sin2x =

281 X COS X

COST X sin x
YAF in F cos?x § Ui 0 W, T A T
sin 2x =
2lan x

| +tan- v

16. tan 2x =
tanx
1—tan” x
TH S € R
tan (x +y) =

tan x + tan v
I —tlanxtan v
y o M W x W@ W, 89 94 ©,
21an x

landxy - ————
| —tan” x



17.sin 3x =3 sinx—-4 sin3

B9 U ©,

X

sin 3x = sin (2x + X)
= sin 2X cos X + cos 2x sin X

= 2 sin x cos x cos x + (1 _ 2sin?

X) sin X
=2 sin x (1 — sin? x) + sin x — 2 sin® x

= 2 sin x — 2 sin3 x + sin x — 2 sin x

= 3 sin x — 4 sin3 x

18. cos 3x = 4 cos® x — 3 cos X

TH UM €,

cos 3x = cos (2x +X)

= COS 2X COS X — Sin 2x sin X

= (20032x — 1) cos x — 2sin X cos X sin x

2

= (2c0sx — 1) cos X — 2cos X (1 — COS<X)
= 2c0s3x — cos x — 2¢cos X + 2 cos® x
= 4cos3x — 3cos X
19.
: 3
, Jtanx—tan™ x
tan3.x =

1—3tan® x

g9 U &, tan 3x = tan (2x + X)



tan 2x Flan x

| tan 2o tan x

2ran x
_ I lan x
] tan~ x

Jtan v tan v

| tan™ x

2an x + tan x —tan x

4:
Jlan x —tan x

i )
1 —tan x — 2tan”"x

20. (i)cosx+cosy =

(ii)cosx—cosy =—

(i) sin x + siny =

(iv) sinx—siny =

9 S © T

Xty
2cos d

. Xty
2sin -

X+ p
2¢o8 J

cos (x+y)=cosxcosy—sinxsiny...(1)

AN cos (x—y)=cosxcosy+sinxsiny ... (2)

(1) 3 (2) = Sed T @M W, 89 UM ¥,

cos

sin

1—3tan x

X—¥

COs

-y

X—7

2



cos (x +y)+cos(x—y)=2cosxcosy...(3)
#AR cos (x+y)—cos (x—y)=—2sinxsiny ... (4)
AR 4t sin (x+y)=sinxcosy+cosxsiny ... (5)

AN sin (x—y)=sinxcosy—-cosxsiny ... (6)

(5) 3 (6) = Sied TH M W, T4 UM ¥,
sin (X +y) + sin (x—y) = 2 sinx cos y ... (7)
sin (X + y) — sin (X — y) = 2cos X sin y ... (8)
A fh x+y=0 T x—y= P, THAY

x&+$w {&—$]
Ty =

A=

(3), (4), (7) T (8) ® x 3R y & 99 W@ W, g9 T %,

cos B + cos ¢ = 2 cos

[ CHO o= )
[ E10 ooy £22
7
cos B —cos @ =—2sin
£ \ ‘s .
CH+0 . C—0
| sin| S22
P 2
sin @ + sin @ = 2 sin
fC+0 C—q
[ E10 ooy £22
7 7

sin B —sin @ = 2 cos



e+
7 |

;

£
e—
S117 ‘ ‘

Fifr O qe1 Q 1 HIE GAgF T AE Ghd ¢ 50 O S TH W x q91 P ok TH
Wy W R, g9 T ¢

Cos X + cosy =2 cos

V= U A—1
— 0N -
.\} .-:,
; COS X —COS y =— 2 sin
r—v . Xy—1
SN
2 2
, Sinx +siny =2 sin
Y= U A—1
— 0N -
.-} .-:,
;sinx—siny =2 cos
yr—yv . oy
SN
2 2

gehafiyert 20 ¥ w6 = 9o Ul R

:

21.(i)2cosxcosy=cos (x+y)+cos(x—y)
(ii)—2 sinx siny =cos (x +y) —cos (Xx—Y)
(iii) 2 sin x cos y = sin (x + y) + sin (X —y)

(iv)2cos xsiny =sin (x +y) —sin (x—y)

IEEI0T 10 - fag FifeT:



I m . AT T
.3ﬂln—ﬂuc-f—4ﬁ1n —col— 1

5 3 5 4
T 9l 9y =
.. T i A T
Asin —sce——4dsin—oceol —
£y A 6 4
=3 x
l
5
x 2 —4 sin
Ilz ik
=
- 6
x1=3—-4sin
T
6
=3—-4x%
|
5
=1 = <A 9L

IETETUT 11 sin 15° 1 U A HITST)
& sin 15° = sin (45° — 30°)

= sin 45° cos 30° — cos 45° sin 30°

| 301 1 43—
X —— R
202 N2 2 242



3Gla{0T 12 tan

FT A A I

ol tan

=tan

tan

sarEtor 13 fag =ifvu:

~

-

T
12

=run

T

lan =~ —tan
|

| A
> |

.
e

fy

| + tan

1 e
tan
§




sin{x+ ¥y lanx+lan y

sin(x—y) tanx—tan y

26T B9 UM B,
Gt

sin(x | ¥) SINXCOS ¥ | COSXSIN ¥

sin{x 3) SINXCOSy COSXSIN ¥
9 SN T Kl WA T 9 o ¥ fawied FE W, g9 W €,

CIRICE IS

sin{x+ V) lanx+Llan y

sin(x—y) tanx—tan y

= <A 9

3arETor 14 feEmy

tan 3 x tan 2 x tan x = tan 3x —tan 2 x — tan x
T B9 A € fF 3x = 2x + x

AT tan 3x = tan (2x + X)

oI

Lan 2 x +Lan x

lan 3x =-
I—lan Zyxlany

T tan 3x — tan 3x tan 2x tan x = tan 2x + tan x
T tan 3x — tan 2x — tan x = tan 3x tan 2x tan x

T tan 3x tan 2x tan x = tan 3x — tan 2x — tan x



sa1EvoT 15 fag +ifsa:
- " - .-:r[ kN
+COs ;—x zJEmﬁx
&

‘T
CO3 —+X
“ ‘1 . “

A

Zo WaEHRT 20() F ITAN FH W, TH UL T,

T i
COs —+x‘+mm ——x
4 4 )

M g =
i
‘o T A ‘n T
R Y Fx 7)
2cos £ | co3 1 |
2 p.
= 2 cos
T
4
cosx=2x
|
N2
COS X =
—
V2

COoS X = ?\"I?ﬁq?&

IETET0T 16 fag ifNT



COS 7Y L COS Sy

— — — L0l X
SIN 77X 81 ax

zor gaatEst 20(i) de1 20(3v) T ITENT FH T, B IW T,

M g =

A fxX+5x Tx—Dx
2008 —— C0%

A Tx+3y . Tx-3x
208 N S111

b
I

COS X
cot x

Sin X
<A 9

FaTE0T 17 fag Hifeg

sinSx 2sindx | sinx
—lanx

COSIX—COS X
71 89 U ©,

CIRIICE S

SNy —=2sm3x+sinx

COS3Y —COs Y

SINIy+sin.y—2simn 3y

COSIV—COs X

2smm3x cos2y—2sin 3x

—25in 3xsin 2x



si3x{cos2x—1)

ST 381 2x

. . _|
| —cos2y 25 x

sin2x 2511 XxCOs Y

= tan x = &7 &

foreg, wfom:

1. sin2
O
O
+ cos2
L
¥
A
—tan2
T |
4 02
2.2sin2
s
O
+ cosec2
7 s T A
— 058 — =—
8] 3 2
3.
2 T M. 2T
cot™ —4+¢insec —3tan™ — — O

O ¥ O



Ea |

.. 3T ;T s T
ein’ T2 4 2eos’ —— 2sec’ — =10

il 4 3
5. U Jd hifelu:
(i) sin 75° (ii) tan 15°
frafafad = fag wifsa;
6.
Cos| ——Xx|cos| —— Yy |—an|—— xX|sn| —— y|=31n(x+ V)
4 4 ‘ 4 7,
7.
I.f f’ Y
tan t Y J . W2
5 ) 1—1ian x
0 A l—tan x|
tan X J - g
8.

cos (M—x) cos{ — ) 2
, . = cof™x

L. . T
sin (m—x) cos ‘ —+ :u:J

L
9.
n":t - T , ] Y . |
COos |'1—H+xjfns (2n+x) lmt i[%—x}‘w:nt {17:—3{}1!:1

10. sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x

11.

A _
| x| = vEsm:s;




12. sin26x — sin24x = sin2x sin10x 13. 00322x - 00326x = 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 5x — sin 3x)

16.
cos9x cosSx sin2x
sinl7x sin3x cosl0x
17.
SN3X | SIN3X
- — =tandxy
COSSX + COSAX
18.
dnx-sny X—-y
= tan
COSX + COS Y 2
19.
SINX | SIN3x
= tan2x
COSX + COS3X
20.
9N x — 9N 3X
— — =2gnx
9N X —C0s X
21.

COS-1X + COS3X + COSZ X .
= COL3X

Sndx+SnN3x+sSin2x
22. cot x cot 2x — cot 2x cot 3x — cot 3x cot x = 1
23,
HMan x (1 tan~x)

kl

1 Gtan-x 1 tan™x

tan 4 —

24. cos 4x =1 — 8sin2 x cos2 x



6 4

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

3.5 TreRiuTiHdia |HIeRTUT (Trigonometric Equations)

Th W AR § Srepfida werl ot S @ frentoriidE @Hteer wed €1 39
IT=] U, B9 U GOl o B Ad SN TH T8 U ek © 1% sin x T cos x o
el § 2N A S ITE TR Bl @ 99 tan

X
o AH B N e oF I TREM Bl 1 BeRofdE g oUW g Wl 0 <
X < 2N @1 €, §&9 & (principal solution) Feald 1 qUlish ‘v’ | Jokd =oreh I fopdh
Sreprofida it o | g e HIdl €, SU A 8 (general solution) HeEd &
T YUl oF H=d @l 7 | YR &
frefefad St BeplvfHde gl sl 8 o3 H el Bl

IETETUT 18 - GHHI

. V3
INx =
2
FT =4 & @ SIS
21 89 Sd © T
. ﬁ '\-'Ilr_?}
s
3 2
adur

GBI



2

IETEI0T 19 — GHIHRI

®1 T&F A T hIfaT|
e B9 S ¢ T

. ®Y Y[,

GBI

g9 Yh X

GEI

tanx = —
0
tan
O
| Ei\ \'1
thnr| =—tan =
B 3 A
e -{j ™,
fan 2 ——arm —
\ i} S
8] 110
tan — = lan —
{7 §!




H
2l

379, 9 PRty SHieol &1 SME g 9 Sl g9 *@d © 6

sin

X
=0 d

X
=nﬂ,7rf€1'nEZ
({0}

X
=0

X
=(2n + 1

O

B
,Tvlﬁnez
319 &R = afomm fag i

e 1 fel arafas ged X qen y & fa
sinx=siny ¥ x=nm+ (-1)"y, &l n € Z 9= g 2l
suufa afe sinx=siny,

sinx—siny =0 AT 2cos

awh cos



2
= 0 = sin
X—Y
2
=0
sHfee
X
2
=(2n+1
A
2
B
X—Y
2

=nT, Tﬂﬁnez

318'??[\x=(2n+1)1‘r—y?11x=2n1'r+ nyl'Eﬁ'nEZ

3 x=(2n+ 1w+ (=1)2N 1y =1 x = 2nmr +(<1)2" & W& n € Z
Sy A qRomE i fieie R, 9 U €: x=nm+ (1) Yy @ nez

THT 2 IS oTfae AW x el y oh fll, cosx=cosy @ X =2nmt y, SEl n € Z
e 2Iar 2l

squfd IS cos x =cosy, @l

cosx—cosy=0 ﬂﬂﬁ—Zsin

[

sin



2
=0
g9 Y sin
Xy
2
=0 AT sin
X—Yy
2
=0
sqfery
Xy
2
=N
X—Yy

=nm, S&nE”Z
ﬂﬂﬁx=2m'r—y gl x =2nmT +y, el nez
3qd: x=2nTty, B ne€Z

g 3 fag wifee f afg x qean y =
O

(]

foom Tore ¥ ©
tanx =tanylsx=nt +y, Sl n € Z 9w Bl 2l
SUgf IfS tan x = tan y,@tan x —tany = 0

oI



SIMY COS ¥ —COSX SN

e N SO8 ‘1’
A sin (x—y)=0 (F?)

AT x —y = nmr A x=nmw+y, S&I n € Z

3GIg{UT 20 sin
X
2
T B TG HIfST
o1 B9 U T sin
X
>,
0B L &
—@8n— s8I ——
3 3 R,
HAd: sinx =
R
S1n
3

2

-
b

T ad+ (=17

,Tvlﬁnez




7

X feogoft

,x 1 T TH HE © fSeer €
J3

9
a

2l x HT FE N 3T TH Rl THH T R ST ka1 ©, Forgeh faw

SIN X =

i
. W2
SiNX = —

ﬁ,%nﬂﬁﬁfaﬁﬁwmwﬁzﬁwﬁgwm:ﬁfmﬁ@ﬁq@jm%

ISTEUT 21
]
COSX = —
g
! BA HifSU]
71 89 U ©
&
COS X — — — CO8—
2 3
O
Y- dn T
3
, Tvlﬁ neZ.

3T 22



O k
tan 2y = cot| v ]
. 3
! BA HifSU|
71 89 A ¥,
4 O k
tan 2y = cot| v ]
3,
..-" "3' {r‘ﬁ \
mn‘ X
L2 3
a0
f '_:Il}':" Y
tanZ2x =tan x+ — |
i .
)
Ay —»n +x+—
O
, W&l nez
q0
N}
X =i
0O
, T?l%'T neZz

33gUT 23 8 SIS sin 2X — sin 4x + sin 6x = 0

To1 TRl *l fo@ 9@ T,

SNex+sSnN2Zx—sndx =10



2eindxoos2x—sndx =1

CRIG]
sindx{2cos2x—1) =10
EEIEQ sindx= 0
I
COs 2x
2
31iq
smdx — ()
O
COS 2¥ = CO8
i
n
HAd:
Ay —i
a0
O
Av—7n +—
3
, Tvl%T neZ
37q
70 A
y=—— AT x =0+t —
4 6
, Sl nez

IETET0T 24 B hifo 2 cos2 X + 3 sinx =0
T GHIRTU F TH YRR fo@ gehd




’ﬂ1—9m2£3+ﬁénx:()

—

29N x 3gnx 2 =1

(2siny + 1 (siny —2) =0
Ad: sinx =
|
2
Ul sinx =2
W sinx =2 3ETA € (FA?)
AT sin x =
|
2
. @
SN —
§
3Ad:, Bl
L
rooad 1y
O
TSR nez
frfafeaa FHiel o1 483 a9 AUS A T4 HIMT:
1.

tanx = 3



2.secx=2

cot x = — /3

4.cosecx=-2
frafafad g gHiRTon 1 =9 & 1 hifsiu:

5. cos 4 x =cos

X
6. cos 3x + cos
X
—cos2x=0
7.sin 2x + cos
X
=0 8. sec? 2x = 1—tan 2x
9.sinx+sin3x+sin5x=0
IETET0T 25 S sinx =
3
5
, COSy =
| 2
13

2, Sl X e y T fgda =qerfer & feod = 4 sin (x + y) 1 7 9@ HIY
el B9 S ¢ T

sin(x+y)=sinxcosy+cosxsiny ... (1)

3 coszx= 1-— sin2x =1-



sl:lii'*lq COos X =

Fifer x fgdia wqefer & feerg @, o1: cos x BUTHS T

3d: cos x =

A sin2y =1 —coszy =1-

31%??{ siny =

_|_

13
ifer y fgdta wqefer o feord ] siny eFHs 21 THAT siny =

%I sin x, siny,

sin (x| v) = 2\( 12 \‘ ‘f 4\,\;:




6s  H5 65
sareor 26 fag wifsw:
X O _ . 5
COs 2% COs— — CO% 35 CO8 — &I 57 sm —
2 2 2
26T B9 UM B,
M g8 =
1 X Ox
— | 2¢os8 2x cos —— 2008 — CO8 3
2 2 2
1 [ . ' ",_‘ o COc
— I::|:|5| dr+— ‘+ cos | dr—— ‘ — CO8| — + 3% | — £03
1] 5x 3X 15X 3X |
—LCOS— + 05— — 05— — COS—J
2 2 2 2 2
1 &x 15x
— C0S— — CODS
2 2 2
i 5 15x ] 5 15x] |
1 EREEY EREE
—| —281n < 2 2 | S111 < 2 21
2 2 2




i A
A

, 0 Ax _ CAX
—gndx SIHL——J — 9nix 9In—
P P
= T e
3JGla{0T 27 tan
O
b
T AH TG HifaT
T "9F oifse
O
Y —-—
8
g ar
9 — O
4
A
2tan x
tan2x = -
| —tan™ x
a0
- )
. 21
R mn q
lan— — —
: 4 0
| — tan
o
M SlifST y = tan
O



ERIGEE
2+ 3
R
Fifn
s aiI’?ﬁmﬁﬁgﬁ%]yﬂan
%4?1?%‘% 3T
4
Tan—
)
3ITEOT 28 Aig
.0
ey x < —
,?ﬁsin
X
2
, COS

b | o

QO

QO



qdl tan

& HM A Hifeg|

% zafaT cos

EUTHF 2

3afeT sin

YHTCHe BT AT cos

EAUI ARSI

3d SeCZX =1+ tan2X —
TGfeTT cos2 x =

I*Jlk

ﬂ <Y«

[

I*Jl}{

I*J|>{




Il cos X =

(HI?)

=1-cosXx=

gj\:r%quin2

ql sin

(F?)

KK 20032

=1+ cos

|*J|>{

fad

*». 1)

|*J|>{



4
I - =
2 5
=9feTT cos?
X
2
|
10
Il cos
X
Pl
|
x?
(FI1?)
3d: tan
X
P
X
Si”,) 3 '—wflfil
P =
¥ N
CoS Al |

sareEvur 29 fag FIT: cos?x + cos?



e B9 UMW ©,

Il 9y =

\1""\ , -~
) ~ ._',"
L.\'+—J+uos [w—— = —
3 3 2
ra
a3 240
1+ cos -l:w;+—‘ 1+c05‘l:w;——
1+ cos 2x - ) 3
+ -+
2 2 2
) 20 2 0 /
— |3+ Cox234+0Co8| 2084 — |+ Ccos | 25— —
! W 3 I'\ 3
& N
Adcos 2x42cos 2x cos R
7

-
o
=

ST

i)
—| 3+cos 2x+2¢08 2x cos

B
> S+ cos 2x—2¢cos 2
Qv —cos 2

= AT T



fag ifsr:

1.
0 90 30 S0
2008 — COS— + CO8 — +CO8 =
13 13 13 13
2. (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0
3. (cos x + cos y)2 + (sin x —sin y)2 = 4 cos?
Xy
2
4. (cos
X
— cos y)? + (sin
X
—sin y)? = 4 sin?
X
2
5. sin X + sin 3x + sin 5x + sin 7x =4 cos x cos 2x sin 4x
6.
(s Tx + s 5x) + (10 9% + s 3.x)
. — ——= tan Ox
{cos 7%+ cosdx)+(cos9r +cos3r)

7. sin 3x + sin 2x — sin X = 4sin X cos

Ccos

b2 |

el
>

[

frafafea ggs 999 9 sin




, COS

qel tan

Eﬂ'cfﬁﬁﬂz;

8. tan

 x fgdta =qerfer & 21

. Cos

qara =gt § 2

10. sin

I\Jl:’{ I\Jl:"{

b |

!_.ul.—



fadta =qefar o 2

e Tk o, TSt B r, =19 @Y oS | 99 ohg W SFAdd wior O e €, @ | =
r 0

Aegq AT =
0
— X
[ &0
feut =g
feit 79 =
| 800
e
O
Ieaq A
coszx + sin2x =1
1+ tan2x = seczx

1 + cot®x = cosec?

X
cos (2nTT + X) = coSs X

sin (2n1T + X) = sin x

sin (— x) = —sin x

COos (— X) = cos x

cos (x +y)=cos xcosy—sinxsiny

COs (X —y)=cos xcosy +sinxsiny

Cos



2
) = sin x
sin
0
)
) = COoSs X
sin (x +y)=sinxcosy+cosxsiny
sin (X —y) =sinxcosy —cos x siny
cos
C 0
|5
= —sin x sin
C 0
|
= COS X

cos (1T — X) = — cos X sin (1T — x) = sin X
cos (T + x) = — cos x sin (T + X) = — sin x
cos (21 — X) = cos X sin (21 — X) = — sin X

qﬁx,yaﬁ'{(x

y) § | &g &

&1 faom 1o T €, @ tan (x +y) =

|+

0

(]



tan v+ tan v

| — tan xtan v

tan (x—vy) =
tan x —tan y
| - tan xtan v
g X,y W (x

+
y) | 9 g o1 N %1 T one @ e, @

cot(x+y)=
cot ycot 1 —|
cot vy —cot .y
cot(x—vy)=
cotycot v + |
COot v — COLy
cos 2x = cos? x — sin? x = 2c0s2 x — 1 = 1 — 2 sin2 x

| tan-x

| + tan

sin 2x = 2 sin

X
COS X
_ Z2lanx
[+ tan"x
tan 2x =
2tany

| —tan " x



sin 3x = 3sinx— 4sin 3

X
cos 3x = 4(:os3

X
— 3co

X
tan 3x =

Alany - lan x

|=3tan” x
(i) cos x + cos y = 2cos
V\+ V v
— COS :
9 7
(ii) cos x — cos y = — 2sin
L e
— 5111 *
(iii) sin x + siny = 2 sin
V—F v
— COS
(iv) sin x — sin y = 2cos
TV . A=V
— 51N :

(i) 2cos x cos 'y = cos( x +y) +cos(x—y)
(ii)— 2sin x siny = cos (x +y) —cos (X — )
(iii) 2sin x cos y = sin (x + y) + sin (X —y)

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




sinx=0%)I?ﬁx=m'r, vaﬁnez

cosx=0ﬁﬁx=(2n+1)
0

(]

, @I nez
sinx=siny Bl @ x=nm+(-1)y, S nez
COS X = COS Y, %ﬁ?ﬁx=2nﬂiy, Sl nez

tanx=tany€3f?ﬁx=m'r+y, Sl nez

t fover fear smar @ o Brepioifid @1 steman wdyem wRa W SIRY g3 em|
SHHEZ (476 3.), &R (598 3.) WRRT Yo (600 3.) au1 WiEh fgda (1114 S
) Y@ Rl ® W R om 9 Gqul 99 9Rd @ weud iR qE: o6l § R
TN FATA 3 off TRl 1 steEEa SR foha WG 3Rt i fafy sa sTIuge
o, for et fafer & 90 &1 99 R 97 Fol fava gm0 oTE T

IR | emyfieh Frenuifdid wer S TRl i w1 S (sine) AR We o R
#1 9 faaw fagia (Wepd 9 o ferar mn w@fada wr) § feon wn @ g
A o o sfaeE W 9@ 2l

TR YOH (600 3.) 7 90° W 3fush, HIVN o UKW F WH o o€ T = em

gictedl Al 1 Aeed 9 § g oo § 98 (A + B) o6 UER H1 TS
Squfa 2118°, 36°, 54°, 72°, 3MM€ o sine 1 cosine o TG WM wieR g gr
few g 2

sin™! X cos™! X @& =1 =9 sin X =M cos x, MME & TIH W FAN HE 1 G



SAfufaR Sir John F.W. Hersehel (1813 %) g1 XU T o) S 8k gt Gaiferd gt
% @YU Thales (600 §. Td) &1 9M 3AREM™ &9 ¥ S g 81 3= A% & wer
frife 1 S o WO9 F1 99 U 3l THeh U IR Tk T AR & GIHE
3g dul fufHe # TWEEAl &1 AYH 39eh T Sl gl w1 YA fhar om 3

ST T

H /#

S s
=tan (I T I=190)
A9 G Ser H §U AT MO w w1 W 99 kA S 21 sues forg s
guey sl o UM &1 WA fEE om IR iR T el weAl 1 ed uuey
el 1 eEd 9 gl 9rRdE sl § fied @)




A 4

TOTA ST Rt fagia

(Principle of Mathematical Induction)

**Analysis and natural philosopy owe their most important discoveries to this fruitful
means, which is called induction. Newton was indebted to it for his theorem of the

binomial and the principle ofuniversal gravity. — Laplace **

G. Peano
(1858-1932 A.D.)



4.1 9fHeRT (Introduction)
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Ife oM (a) 3R (b) TA &, dl (c) HI Hadl Tonfud 81 36 T IS0 I MOCHE oM
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P (k) ¥ ©, o1:

P():1+3+5+7+..+(2k—-1)=k2 ... (1)

P (k+1) W four =ifsT
Pk+1):1+3+5+7+ . +(2k—1)+{2(k+1)—1} .. (2)
- +(2k + 1) [(1) o F= 4,

2
=(k+1)

TAfeUE P (k + 1) T € 3R 3@ e Sudfa qof g
aa: gt Wb Hemsti € @& fou P(n) T R

IEEI0T 1 - | n21 o fau, fag wifsu

m{n+ 1) (2n+1)

2 2 2 2 2 6
1 +2 +3 +4 +..+n =

zol - AH ofifey & fan wem p(n) 2, stefq

a1 (2n+1)

2 2 2 2 2 (G
Pn):1 +2 +3 +4 +..+n =

1+ T 2=xT+1) 1x2x3

n=1 % fom, P(1): 1= 0 - 0 it T 2

fopedt o quish k o forT heamr HIfST for P(k) T €, steiq

ACA D2+ 1)

2 2 2 2 2 6
17+2°+3 +4 +. . +k = (1)




319 B0 fag w0 fF Pk + 1) W ¥ %,

2 2 2 2 2 2
(17427 43 4" +. 4k )+ (k+ 1)

FE+D26+1y 5
_ +(k+1)
- 0 [(1) & Fam 9

L+ D2E+D+6(k+1)
_ 6

(k- D(2k= 1 7k - 6)
_ 6)

G DE 1 D2k1 D) 1}
_ )

TH YHRT Pk + 1) T € S8 & P (k) TF 2IeTd: T e fagid o @ wieha
T N o faq oM P(n) 9 2

IEEROT 2 - Qo ¥ Uik 3 ok fou fag FIfST & 2 >,
zel - A SR & P): 2 > n

1
S n=1,2 >1. 3@: P(1) 94 2l
FHeql Hifse fF fRdt o quies k o fore P(k) T @ erefq
PK): 2" >k .. (1)
19 &9 g & 6 Pk +1) T ® 99 &%t P(k) 9 2
(1) o A T&li § 2 ST O HH W TH



k .
2.2 >2k U ®W T

k+1
i 2 >2k=k+k>k+1

AT Pk + 1) T & 9@ &t P(k) T B1 o7 ORI I0EA gN, Yeh ©F Uik n
o foq P(n) o @1

IETET0T 3 9t quiieh n2 1 o fou, fag wifs:

1 ] 1 1 7
t—t—t..+ =
1.2 23 34 nn+l) n+l

T U ofife foR fEan e P(n) ® 99 BH

1 1 | 1 n
+———+..+ =
1.2 23 34 nn+l) n+l

P(n): fored &

I l

1.2 2 141
T YR P(1): , St | 21 3d: P(n),n=1 o foIq ¥ 2|

Feul HIT 5 quiies k o fTT P(k) ¥ @
1 1 | 1 k

12 23 34 " RE-D k-1
CE ' (k=1) k- (1)

el P(k + 1) i ¥ fag 3T € 9@ P(k) 9 21 39 ?q ffafed | R sifsa

1 1 1 1 1
| | S

12 23 3. e+ (ki Dk 2)




1 | 1 1 1

) 1223 34 o1y (h+(x+ 2) )
el =D+
k(h+2)+]1 (k' 20+ 1) (k1)
(k+1y(h+2)  (k+Dhk+2)  (k+1)(k+2)

(k+1)  (k+1)

(k+2) (k+1)+1

TH YR HUT Pk + 1) T & 5o w9 P(k) T 81 37: MO e fagia g |

gl n>1 o fa@ P(n) & 21

SETEIUT 4 - Yk o9 YUl n ok fore, fag wifsw o 70 - 3", 4 @ faafsa e 2
#e AM oifSTe g sem P(n) € steifq

P(n): N3N, 4 9 fawfsa 2

T U

PA):7 —3' =4 S fF 4 B fawiaa &1 81 56 ¥HR P(n), n=1 & fou & 21
Feul FINT fF Th o7 ol k o fag Pk) 9 €,

Freffae P(k):?k—sk,4ﬁﬁrmﬁﬁ%ﬁ%|

37d: 79 fo " ® 7K-3K=4d, SR d e N.

319, B9 g & 9ed § T Pk + 1) 99 B, 19 &4 Pk ) 9 2



k+1 (k+1) K+ 1 k k k+1
7( )—3 =7( )—7.3 +7.3 —3( )

k k k
=7(7 —=3)+(7-3)3

- 7(4d) + (7 - 3)3"

k k
=7(4d) + 4.3 =4(7d+3)

sffom dfd © 89 J@d 7 fe 7k D 3k + 1) 4 g fawifa e 21 39 TERT Pk + 1)
T € & w4 P(k) T B gofere, i emme fagid @ w9 quie n o fog
% P(n) ¥ B

SATETUT 5 W W st € & fau fag T F (1 +x) 2 (1+nx), @

x>—1.
T O ofifee R faan sem %(3) ®
\°>W1°ELP(n):(1+x)n 2(1+nx),x>-1 & fag
S n=1,P(n) T § IR (1+x)2(1+x) A x>—1 o o€ ¥ ¢
FHeqT Hifel TR
k
PK): (1+x) 2(1+kx),x>—1 T 2l ... (1)

a9 &n Tiag & =ed € 6 P(k+1) ¥ ®, x> -1 o fog, @ & P(k) T 21 ... (2)
erafien (1+x)k - (145" (1+x T FER Fifm
fean & fo x> 1, 36 TR (1+x) > 0.
TR (1 + %) > (1+ ke, FT T & 29 T T,
K+ 1

(1+x) > (1 +kx)(1 + x)

AL (1+x) (1 +xHkx+Ke). o (3)



7el k TF WP TN ¢ IR x? 20 T THW ke 2 0. TH,

2
(1+x+kx+kx )=(1+x+Kkx),

AR 39 YR, BH WId & B
(1+x)% T2 (1 +x+kx)

k+1
FAA (1+x)  2[1+(1+Kk)X]

T YR, ®Ud (2) Tag o 21 e@: g emme fagia @ 9l urepd @emeti n %
e P(n) T 2l

SaTETuT 6 fag FART B T 0 e N % AU 2.7 +35 5,24 § WA R

7ol O oifee ff SeM P(n) 39 YR 9w @ f

P(n):2.7 +35 —5,24 F 97 &

W& n=1 foIT P(n) 9 21 &9 W &

27+35-5=24 S fF 24 ¥ 97 21

FET HIT & P(k) T 2

37q 27 435 —5=24q, &k q & N ... (1)

319 &1 Tag T =ed © T Pk + 1) 9cF 81 519 & P(k) 9F 2
TH UM €,

27414351 _5=27" 7' +35" .5 -5

=727 +35 —5-35 +5]+35 .5-5

k k
=7[249-3.5 +5]+155 -5



k k
=7x24q-215 +35+155 —5

k
=7 x24q—-6.5 +30

k
=7x24q-6(5 —5)

k .

=7 x24q-6 (4p) [(5 —5), 4 1 U & (F?), p € N
=7 x 24q — 24p
=24 (79-p)
=24 x1,r=7q—p, HIE Whd G 2l ... (2)
Sieh (1) o1 <™ 987 24 9§ 9T 2

TH YR, P(k + 1) §& €, S8 H P(k) T 1 37a: 0T e fogia §, 9t n e N
& T P(n) ¥ 21

sareEr 7 fag witvg T

i

2,3

2 2
1 +2 +...+n > ,n €N

7o 9 ofifee fom & wem P(n) ®,

-
"

F

]
4

2 2 2
FUq ,Pn): 1 +2 +...+n > ,neN

g0 M % B TR n=1 % fag, P(n) 9 © w0 P(1) 3
FHOY HIFT FF Pk) T4 ¢,



k
i

2 2 2 3

FA ,P(k):1 +2 +..+k > = (1)

9 g9 fag =41 fF Pk + 1) T & 5& &9 P(k) 9 2|

2 2 2 2 2
THUA®, 1 +2 +3 +..+K +(k+1)

£ - -y L ,.:": ]
|;l“ + 20 kT (KL s (ALY
= ’ 3 [(1)%F 9T 9]

st | —

3 2
DK+ 3k + 6k + 3]

1 I

3

-
3

3 3
= [(k+1) +3k+2]> = (k+1)

T YR, Pk + 1) T 831 S0 %t P(k) T 21 31a: T WA 5] n e N & fag
P(n) ¥ ®I

SETET0T 8 Y% Wighd 9 n o fou Tfordta emme fagid g =mdiel o fam (ab)n =
ab fag i)
zol 9 oifSe f&an wem P(n) 2l

33[% P(n): nnwﬁr 3. 18T .
9 & 24§ T n=1 %mp(n)w%,%ﬁ‘a(abf —ab.
FHET RIS P(k) T &

37q (ab)k —ab .. (1)



74 f9g w41 foF P(k + 1) §9 © 5@ T P(k) 93 ¢
9, B9 W €,

k+ 1 k
(@b)  =(ab) (ab)

= (@ b (ab) [(1) T
k 1 k 1
=(a .a)b .b)
k+1 k+1
.b

=a

TAT, P(k + 1) T & 59 el P(k) e 1 3Fd: TR e gl gR el Wighd
H@& n % faT P(n) 99 2

gdt n e N & fau g swmA fagia o 93w g1 fag sifse fa:

(3" -1
2 n-1 7
1.1+3+3 +..+3 = -
‘/ i+ 1)
3 3 3 2
2.1 +2 +3 +...+n =
! | | 2

: - +
1+2y (1+2+3)

A+2+3+.01) (1+1)

e i b 25w+ 3)

4.1.2.3+2.34 +.. .+ n(n+1) (n+2) = +



(2n—13""" +13
2 3 n ._1r
513423 +33 +...+n3 =

: (a1 -2y

6.12+23+34+. +n(n+1)= - 3 |

H{4H: ~ b —1)

7.1.3+35+57+...+(2n-1) (2n+1) =

2 2 n 2n+1
8.12+22 +32 +..+n.2 =(n-1) +2

S T +f:l__
L2 4 8 T2

25 58 811 1 (B3n-DBn+2) 6a+4)

1 1 I 1 Frlpz 4+ 3

+ + + .+ =

123 234 3454 ala+ iln+ 2y din+lins 2
" : I, ,. . Iae .

12.a+ar+ar +...+ar =

12 [ (1 o a1y

(25 ¥ 1) ‘

13. °
i|+'—\ TERE I ___[|+l —in+l]
\ R 2 3000 M

14.



i 2n=112n=1)

2 2 2 2 1
15.17+3 +5 + ..+ (2n-1) = -

1 1 1 1 7
+— ot _ = _
" 14 47 710 (3= 2)3m+1) (3 +1)

1 1 1 1
35 57 79 7T (24+D20+3) 3(20+3)

Q 2
18.1+2+3+..+n< “ (2n+1)

19.n (n + 1) (n + 5)] §&T 3 & TF O 2

2n .
20.10 +1 9= 11 ¥ 999 7

2n 2n
27T.x -y ,(x+y)@93|'l?<’3[%|
+2 )
22,327 _gn—9, GEM 8 W AT 2|

23. 410 — 14N F@&A 27 H TH O 2|

24. 2n+7)<(n+ 3)2

SMhfd 3. 199 foS HUES®E Saa3dd SHISLHYgss Tsiaferasd Tfurdia fead =

Teh o 3R HAreHes feer=r 2| T & fauda, swmite fae=m, fa=1 <omet o
AT G eh S e foefia o W s tar €, Seas foh &0 Th <9
T Y&I01 7 R form T B

SMERfd 3. 1997 fORS AURISE JAa3Hd SIHSLHIE®  TISafaatsl MM STRTHA
fagia ww T A ? e w@m fafay geR o e wenl @l fag e o




fau frar S gHar B1 o9 QUi ¥ GEfud 39 YRR oF Y% O I T o R,
et g o fog St St @1 3@ o5 Rl oF quife K & fow w6t g w6
UM T 1 Gogal Tog # B

epfa 3. 1997 TR, ATEISE TAaSEd STHISL OUesE Telafaaeier Hehoeureti iR
fafea o fauda it emme R 3udfa fordt =afea favm g feet fafvea & o
fman T ok & B I8 el Sl @ foh T A fagidPhythagoreans i
@ Al T SAEA fgid o URY S 1 99 WIEE! AT Blaise Pascal @i
S 91 B SR ¥ %1 WA SN TUIAA John Wallis 3 fFan em o1 H T
fagia =1 7 fgug y99 &1 Suufd o & § fhan | v o e 5 fafa=
favdl R sgd ARE fRa B 98 wed wfm 9, fN= @ ufenfi feen @ &R
T S AW e € qen g S oF SRl 9 i o T o Sees
%1 |

faerfaa fowam

SMRfd 3. 199 foRe,ATENE IAa3Hd SHSLHIER® Todaats 4 $qeadl e

SMAYRONSA o AN §RI Uiehd ST oh 0N i i it &l IAEIIe fordT,
5 o/ foml & aifEia wed B framl o el & @ Th w1 Hehe T
A T Tagid R



STE&EMT S

Aftner W AR fgard arteRtoT

(Complex Numbers and Quadratic Equations)

**Mathematics is the Queen of Sciences and Arithmetic is the Queen of Mathematics. —

Gauss **

5.1 9faaRT (Introduction)

frselt wensti ® o0 TF SR W FT TH OKE GHFON HT A Th W K1 FEE
RO 1 T TR B1 BEH @ © foh TEiehtor x2 + 1= 0 1 HIE ol gl el
T HfE x2 +1=0 W eH x2 =—1 U« Bl & 3R Uk i GEA H1 O Sui
gl € Tl ardfash W& YUell 1 98 YUCl oF &9 H d@M i Sfevdhd € forad

foh &0 HIHT x2 = — 1 1 TA WK H Feh| aqd o, YT ILIT FHIHWT ax? + bx + ¢
=0 1 A U N 2, & D = b2 — dac<0 2V ik oo Gensti 1 qorelt § gua
&l B



W. R. Hamilton
(1805-1865 A.D.)

5.2 Afmsr @M (Complex Numbers)
T Head F fh

Vo

Hohdd 9 § frefid 21 a9 &8

hl

f |
T BT 2| S9ehT acqd © T O¢ HHeRIl x2 +1=0 % T T T

" a+ib °h YIEY 1 Tk G W&l a X b Il @MU ¢, Uk 9imy dem it

Al B SR o foIE, 2 +i3, (= 1) +

.
3

I+



gftmyg ded 2

aftqst G&M z=a +ib & 70, a ATATGSR HRT Feadl ¢ a9 Rez §N F&fyad fman
S ? 3R T Hieufdeh WA FEeldl § a9l Imz g Fefyd foan S 21 38 & fa,

af% z=2+i5 @ Rez=2 3R Imz=5 I WHT GEAW 2 =a+ib M zp =c + Th
T Bt 9% a=c 3R b=d.

SETET0T 1 A% 4x +i(Bx—y) =3 +i (- 6), &Il X IR y drfash e &, 99 x I y 7
ISl

Tl B TG ® 4x+i(3x—y) =3 +i(=6) ... (i
Al 3R o ardfash qel whiedieh 9T i THM ofd 8¢, T Wik gia @,

4x =3,3x—-y =-6,

fo e Jaq 71 i W,

33

p=—

A4

5.3 Ayl d@meli @l sewruta (Algebra of Complex
Numbers)

39 9 °, 9 9fy gemst o dteo 1 faer il

5.3.1 < Gy, et &1 A (Addition of two complex numbers) f< z41 =a+ib 3R pp)
=c+ id ®iE < Gy HEAd €| q6 24 +zo o AN H FATAED w9 @ Rty e



SIS

z4 +zp =(a+c)+i(b+d), S & g: T wimy gew 2|

SSTEX0T ok AU, (2+i3) + (— 6 +i5)= (2—6) +i(3+5)=—4+i8

afmy @Eael o ant ffaiaa wWon s §qe & 2

(i) Weaer Tam < dfy demeti &1 9ned U 9y e el €, stufd 9 afimy
e zq AU 2o o ToU, ¢ + 2z, TH Gfimyg g B

(i) shu Tafraa Fam ff=t 1 9fmy 9@mstl zq 91 2o & AT 29 +29 =29 + 24
(iii)wmqﬁﬁgf?ﬁ?ﬂ'ﬁﬂﬂ e zq, Zp T z3 = fau (z4 +2p) +23 =21 +
(22 *23).

(iv) STk dedHeh oAt T |fHst §&m 0+ 0 (0 o BT S9N STl ), ARTeeh
RSLES awwvﬁﬁﬁm Feard & foow fF s aftag 9= 2, z+ 0=z

(v) TR UTael® Rt 3T Yo 9y 9= z = a + ib, o fau g6 Afmy g -
a+i(-b)(-z o g <A @ €) WK Bt &, Sk FcHer Gidel™ fe@l z 1 /00

HEAM 2| TH U % € T 2+ (—z) = 0 (FTeHeh qewh) |

5.3.2 &1 wftggr W@stl 1 37a7 (Difference of two complex numbers) =gl & T8 afms
Gemet zq 3R zp 1 AR zq —zo 74 YR 9 qRefa foran sman 2:

2 —2y =21 +(~zy) SIEONY (6 + 3i)— (2—i)=(6+3i)+ (-2 +i) 3 (2-i)+(-6-3i)=
— 44

5.3.3 AisT G&TAl <Al TUTH (Multiplication of two complex numbers) HIH ST 21 = a
+ib T zp =c +id HE I FHAY AW T T PAGA z; zp FEfAfEd €9 9
qfenfid fear S 2:



z1z2 =(ac—bd) +i(ad + bc)

ST o AU, (3+i5) (2+16)=(3x2-5x6)+i(3x6+5x2)=—24 +i28

wftny Gemsti o TUF & gl o frefated WO g @

(i) Horer Fram <1 Wity Semsti 1 [UHwe, T |y 96 gl 8, 9’ winy gemst
zq 1 zp o AU, RS zq, zp T A G Bl B

(i) s T frm forl @ wfmy Semsti zq 9 2o & AT, 2,21 =25 24
(iii) qead fm el dF aftmy gemst Z1, Z2 a4l z3 & fau (z122) z3 =21 (22 z3)

(iv) TUTHE TCHEE hT S T @A 1 +i0 (1 % 5N 9 W @), O
qcHeh 1o/ Wehel Wi G&AT Feall @ fowd & v afmy 9@ 2 & faw 2.1
=z
(v) 7O fdam @1 AR Jdish YR 9y &1 z=a+ib (a#0, b #0) & fag,
Y gftmy dem

(t . =h

1 -+ — -
a 1 h a 1 h

Ul —1 o gRI <M1 Sl €) U Bl €, z hl UcAS Ffdaim et & foad fw

z.—=1

(vi) g7 Frem forgl = aftms gemetl 21, 22, 23 & fau
(@)z1 (z2 +23)=21 zp +2z9 23

(b) (z1 +23) 23=2123+ 25 23



5.3.4 37 | WA ST WA (Division of two complex numbers)

frl o & g dfms Wemsti zq qu zp & fau, &l 25 #0, WHA

R
——‘6—1:]*’ ]
Z4 21y
(64 37)
3 ( 1) A
- - *\+‘r - l 5
25+ (—1) 2"+(—1}”;}.

—[l —3+4( h+h| :l_(Q—l'Zf}
3 ,

5.3.5 9 okl =Td (Power of i) 5 A9 & :



& 1

.i'“—[f'll'):a—['_ =
TIfE, 36 YRR g9 SR ot U e €
!_l—l i—i——s r_"—L—L——l
I 1 i 1
i —l—,_—l— LA —l—_—l—l
TR B B | i1

T w9 W, e quier 196 foT, idk =1,i4k +1=i,i4k +2=—1,idk +3=—]|

5.3.6 Ueh RUI e W& o OI‘iHC\('I (The square roots of a negative real number)
T R 12 =—1 3R (—i)2 =2 =—1. TElW — 1 o aiget | 3R - €
REIEREK

T &1 qf gUR fow shaet i g
39 T 2@ Hhd © T T 3R @Y A GHIH x2 +1 =0 AL x2 =—1 & TA 2
7H TR,

-

(V3i) =(V3)



FR
(—/31)
(+3)
i2 =_3
afeay -3 & aiiga
\."H,_?j e'-
FR
— \J"I,:ﬁf
gl
Rt 9 o
F WA o fau & g
\,"'——3
1 FA feman S @, ereifq
\"III'__B

A Afe T YT arkdfas G §, a9

—

f

A —f



Ja N1

vl

29 A © fo6 9l wreres arafas emed a 3R b o foru

Jaxfb=ab
Ig gRomH a9 Wt 9T B, Sd a>0,b<0 A a<0,b>0.

FI BT ? A€ a<0,b<0, BH THRI SF W © A Hifew fF i2 =

)
V=]
-

V-1
JEOED

J1
=1 e =8 o &1 faengg © fF 2 = -

gHfeTT,
Jaxfb=fab
af% a 3R b A HU1 AEAfIF FEAW &1 M A a SR b I H ¥ wE off g 7, 99

We ®9 §

Jaxsfb=+ab
=0

5.3.7 99 (Identities) T Teferiad deamer ot fag &d &
forel aftms st Z1 AR Vap) & fag (zq +22 )2 =Z12 +222 + 27122

Squfa B9 W BT €, (z1 +2p )2 = (29 +22 ) (29 +22 )



= (24 +2p) 24+ (29 + 25) zp (WA T1IH)

2]+ Z-Z) + 2,2, + 23

Z7 + 22, + 2,25 + 25

. T

N TenE T

=t oifa g9 frefafad aaes! & fag X 9 o

(i)

2 L A
(i)
33 3 o2 2 3
(z]-l-zz) =zl =3z{z,+ 3225 + z;
(i)
b 3 2 2 3
{31_31| — & —3"133-%33133—2;

(iv)

arcdd H ogd ¥ T dcuehl w1 Sifs @i ardfas gemet o fau g 7, gt afms
qerel 1 Teadal o fou fag fRan s g 2

3a1ET0T 2 - fAfafed w5 a+ib & ®9 H T HiL:



(i)
oy : —i

(ii)

& (i)
sV 2

(i)
(=i} (



I

2 e
AP

I!"I >

FETETUT 3 - (5-3i)3 Wl a+bi oh ®Y H e Hi:
e B W €, (5-3i)3 =55 —3x52 x (3i)+ 3 x5 (3i)2 —(3i)3

=125 -225i - 135+ 27i=—-10 — 198i

3ISTEIUT 4
F a+ib & ®T H I H

Zol B Ww ®
(~V3+v2) (253 -1)
(3442} (243
o =3 +2:J0i =2 i
(_G—I_“{E)‘I‘\@(I-I-Z\/E)g



5.4 |ftasT W& T Wik 3R Gt (The Modulus and
the Conjugate of a Complex Number)

qH SIS z = a + ib Toh GWHY &N B1 q9. 1 AWH, S |z | g <A S0 €, B

FUL STEdfoh FE&Al

Ja? +6?
g ufkenfi fepan St € etefq |z =

Ja® +8?
R z E’g"’lﬂ Sl

WWW%,WQG@T'@%W%TQW

=a-ib
3R o fou,
34| =31 - J10
(2 Sif=42% (5P =420

3R

AS+i=3—7

2-=3i=2+5i

-3 =5

=3i—-5

ea Uferd wed € fF RORR Ay W' z=a + b H1 UIAS Fidam



z—1 =

o - H‘)

( _ h
1 — ] — -
a 1 h a b

a - ih

a’ +h

, B @
31%2

swa: =l g Aftuy §e&mstl zq W zp o fau FeAfated el &1 gmaa 9 -
feran ST Hehar 2:
(i)

(ii)

(iii)



Z)Z, = I) I,
(iv)
(v)
(z,) Z

afe zp #0.

SETETUT 5 2 - 3i F1 ONCHF Fiae™ T HITU
Wqﬂmzzz—:ﬁ

dd

(]

=2+ 3i 3ﬁ—{
z[ =27+(-3) =13
3AfAAT, 2 - 3i HT oA el
, 1
= 2+ 3 2 3

9 e 2
ST fean T g frefatad g1 g o e s e 2
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Tehdl B TR <Al Ul I HHM HUMCHS GEme § un (A AN, Hd GHA @i 6
o qeTar REfda = ke s 2l

ST 379 B9 HF I[N W R FW T

SETETUT 1 30 x < 200, &1 & A HIfST 5&
(i) x T FIehd GEA1 2l
(i) x T qUiish 2|

7ol 9 7 fF 30 x < 200



30x 200
<

20)

YT x <

(i) ST& x T Yiehd G B

oyeed: 39 feafa & 7 o frefafad 99 FoF & 9 w9 2
x=1,2,3,4,5,6

STEfteRT 1 8 Gq==4 {1, 2, 3, 4,5, 6} ©

(ii) 19 x Th Yol §

oyeed: 39 feafa § Ry T erafr o o €

. —3,-2,-1,0,1,2,3,4,5,6

TEftehT 1 8 Gg==4 {...~3,-2,-1,0,1,2,3,4,5,6} ¢

SETETUT 2 B HIFAT: 5x-3< 3x+1, 6 (i) x Teh YUl 1 (ji) x Tk arEdioh G 2|
zot T @, foh 5x—3 < 3x + 1

AU 5x -3 + 3 < 3x +1+3 (F=9H 1)

HYAT 5x < 3x +4

YT 5x —3x < 3x + 4 —3x (=799 1)

AUl 2x < 4

sian x <2 (fram 2)

(i) V9 x T qurier B 39 feufq o faw 7y orafue & & .., -4,-3,-2,-1,0, 1



31d: B W= {..., -4, -3, -2, -1, 0, 1}

(i) 519 x T ardfaeh §eN 2| 39 feufd § afie 1 8 x<2 § e | gHen Y @
fF 2 ¥ B AvE aRafas WA ST % T ¥ T STHEeR P W W (- «,
2). 2l

T SrafyepTet o ol Wihd WEstl, YUkl den ardfas dEmsti o dgeeEl W faER
STk Td (U B M S& d T a0 7 Bl, W 9 AW H SHHRS] w1 8
s Gerell o ggead § g T

IETET0T 3 B HITT 4x + 3 < 6x +7.
Tl A B ff ax+3<6x+7

HYAT 4x — 6x < 6Xx + 4 — 6X

JAUAT —2x <4 YA X > — 2

HUlq @2 W 9 WA arkdfas Sed, U T SRt % ed B of: v WY (<2,
w) B

SR 4 T W O O

e e e S 0
TdA 2(B5-2x)<x-30
I 10 —4x<x-30

gl — 5x < - 40,



g x =8

e e woed arsdfosh §@d S 8 W wel A1 sUe @1 37d: W STHHH o ' x € [8,

)

IETETUT 5 BA HIfST 7x + 3 < 5x + 9 9 5H A hl T&A W W AfEd shifsq|

TATH A C 7x+3<5x+9

U 2x <6 AT x<3

& W@ W 3% g9 ferd

Iq 2 (Bx—4)=(x—3)
I 6x—-8=2x—-3

Iq bx=250rx =1

T 1
01 2 3 456

Y YT T Wehd B (2TeRfd 6.1) |

el—l—l—l—l—l—l—(?

—4 -3 -2 -1

Y
-

ST 6.1

Tl 3 BA hl & W W SAfEd



<.....9—|—|—|—|—|9

-4 -3-2-1 01 2 3 4 5 6
STTFIT 6.2

T W@ W 3R 8y (Efafed gR 9 wEEE Y Hed ® (3T 6.2):

IETET0T 7 KA XI o UUH §F 9 fgdtd @ &1 whene’ § Th o o Uik 62 3R 48

gl I8 a9 i T wifee, o aiffier wlien o Uk 9% S 60 3k 1 <[dH S
T Y Heh |

T O T foF o arfie when | T 3 U i 2

02+48+x

b,

=Gl

qd

I 110+x =180 A1 x=270

TH UHR 3IF BF HI Al T H =AaH 70 37 I Hid =1eul

o~

SETEI0T 8 HUN faun Gemsti o U@ W A sifve, S M g 10 9 9SO,
AR SHT ATHA 40 W HH B

7ol WM T fo 1 wuwa fovw wiehd wemst § st faww wen 1 21 36 YRR gEd
foom @& x + 2 B YEHER

x>10 ... (1)
qeM x + (x+2) <40 ... (2)
(2) F T FH WeH 94 ¢ T

2x+2<40



T x<19..(3)

(1) 3 (3) & frodf 7 7 fom

10< x <19

TH YR fomq W v ok i W 10 SR 19 o ste @1 sHiee el g9e et wie

(11, 13), (13, 15) (15, 17), (17, 19) BT

1. B HINT : 24x < 100, &

(i) x T Wb W& 2 (i) x TH YUk 2
2. BA HIfST: -12x > 30] &

(i) x T b W& B (i) x Th YUl 21
3. B HINVT: 5x-3 < 7] 5d

(i) x T qUiieh (i) x Th arEdfeash G&T 2|
4. A HINT : 3x +8>2, 5@

(i) x Tk qUiieh (ji) x T oo G 2|

[ [

fr=fefad 999 5 ¥ 16 d aidias 9@ x o [T g Hifeg:

5.4x+3<5x+76.3x—7>5x-1

7.3(x—1)<2(x-3)8.3(2-x)22 (1 -x)

Yo XX
v+ <11 >t |
P, ] 302
9. = 10. -
=y — =] q -F:|_ L
-‘lll:ll h:l '::: "*H -1|I. b
5 3

11.



1{ 3y 1 .
| === Poiv=6)
205 3

13.2 (2x+3) =10 <6 (x —2) 14. 37 — (3x + 5) > 9x — 8 (x — 3)

12.

—_—
o
N
e
o

(2v-1)_(3x—=2) (2-x)

16. 2 4 3

U9 17 9 20 % k! AGHRIA T T A HIST 91 3= & T W TAfEd HiTSU)
17.3x—2<2x + 1

18.5x—-3>3x-5

X
-

19.3(1-x) <2 (x +4)20. =

|

Y

21. MG F Bl < The whem H 70 SR 75 ok W fRy €| 9% AdH ek @ HifeT,
8 e el The Then W IR 60 S T FAaH 3MEd W Y Foh|

22. et gEwe ® U 'A' TR & fau ww wafsd @ Ot ue wdenst (w@w 100
) ® 90 ek A AfuE ek T YA W HEAN WU AR GAAT & Jem wR qdenew &
qrlish 87, 92, 94 I 95 T A1 98 =IAqH ik T wifew g qree wem & W Heh
AT 39 UeFhH H US A U

23. 10 ¥ &H HAFG faud Femel o Td I T hiteQ fo-eh Iha 11 9 3ifaew |

24, HUTA 99 @Sl o T8 W A[ Hifve, 99 9 9@ 5 @ 92 @I, qe 31
AMTHA 23 F FHH B

25, Wb e *1 T o) ol Wad BE ST w1 dA T @ qen Ss et died oo



Tl € S 9 2 U wH B A o K1 FAqH e T Hifee Sefh e w6
ofE =g 61 9t )

26. T Al 91 I od WIS W @ @ A e ARdl 71 O AR el B
g @ 3 It ffusk iR ATl e Gad B A4 1 T 21 G IR SIS w1 Henfaa
oergal o €, A% e ThSl R THS U KA 9§ %9 5 A ik of e 812

[Fena s Gad B2 a1 i oo T W @, q9 (x + 3) Gl 3R 2x AH HEA: TR SN
e ThSl i oAl &1 T8 WhR x + (x + 3) + 2x < 91 3R

2x = (x + 3) + 5]

6.4 A o AHTE o IHger MEHGRIT & SMAEE &

( Graphical Solution of Linear Inequalities in Two
Variable )

e AN W THA @ € TR Tk =R Ui o e et & oo T i e
T 3 srafer & B &1 9UN FE B UH WA G921 9 gH & = URE w1 e

A HAT 35 SAT@T 1 9 |

T WA & o T Y@ i ad &) @ % oifaied | 9FN § dfedt @ Udd 9N ol
df-ac FEd ¢l TH AR @ qd & 9 Ad-ad 9 @ Ad-ad | fadiea s ©
AN TH FHEM (non-vertical) TN Tk qa1 1 Foen d-qa1 o sl sd-aa o fawfem
I 71 3Pl 6.3 o 3R 6.4)1




> =

Y £
0\ T aref—aet
I1
Cie rar Trreren
X' € >X
0 X' € > X

v v l/v
YJ’

STIFld 6.3 STFT 6.4

FAF T H Tk fog a1 ol W@ | fead g = sel-aa | = || ° fRe@ grm s@ &w
e H fF = U dd H fRud fog &1 o1afHeR ax + by <c A ax + by > ¢ ¥ HS
ey 27

MU Y A & ax+by=c,...(1)
T 1@ ® SR a#0 U b#0 B
31E F& e 7
(Hlax+by=c(i)ax+by>c

(iif) ax + by < c.

wyeed: fefa () ® () G wE 9 @4 g (x, y) () g0 el e W T ® eiR
foretrma:|

fearfa (i) & e T WH od 8 TR 3 W 0 3R WM ax+by=c,b>0, W TH fag P (a,p)
Ad © dIf aa + b =c.

T rd-aet || § wiE 65 Q (a,y) € (SR 6.5)1



" Q@)

STFIT 6.5
39 MR 6.5 W &9 Trepy feprerd € T

y>B (H1?)

Tb | >bp
I a+by>aa+bp

AMa+by>c (FW?)

1, Q(G,T), ITEIHeRT ax + by > ¢ T H 2l

AT, WM ax + by =c o SR Td-aa I § @ |t fog @1 ax + by > ¢ &l A=
FW gl

faetiea: A W@ ax + by = ¢ W Th 55 P (o, B) & 3T Qo, y) HIE forg, srafien

ax + by > ¢ %l G HT 2

difs aa + by > ¢

= aa+by>aa+bp



= y>p (FFF T HO0)

1 Q(a, Y) sid-—ad 1| ¥ feom 7

a7q: ered-aa || &1 B F fag SfHHT ax + by > ¢ I G w1 ® AR foaima: &g f6g
S STEHHT ax + by > ¢ I G wLal 7, Fef-aat | A feuq g 21

Tl R B9 fag X Ghd € R b<0 o fow 9 @t fog i @it ax + by > ¢ @
e H B, oed-aer | § feud B € o faeta:

3q: g9 39 o W ot € fo6 o |l fag < ot ax +by>c;b>0 A b<0 &
AR, 1 T2 3 € 9 srfaqat 1| | H 9 fopelt wh 9@ H feord € € @R foeima:)

3MEHT ax + by > ¢ H1 MA@ 3 Ad-qal H W UH nd-aad s [(N9 ga-aF
(Solution region) ®ed 8] 3R 3@ 7i-qe1 &1 BEIfeRd & (Shaded region) ENI Tefid
#W Bl

Xfeoqoft
1 og ax faon frdt srafuer & wyul o fem f, S® smfuem &1 To-aF
(Solution region) HEd %‘I

2. forelt srafien g fi&fra & &1 9g=re o fou, fhdt od-aa ¥ shaa s fog
(@, b) (S W@ W foa 9 &) Wt wieq & wiw ¢ o o S§ omiHew & Hqwe
AT 3l el AfE gg fog erafieht wi Wqw W € A orfHen sH std-qor i
frefud ot 8 3R S9 e1d-dqel i SEihd wX <0 € e g8 fag B1 e T
st Sq ord-qat i Frefua ot el g fag 7t 21 e gfaen = sfe @
fag (0, 0) I WefHerar & St 2l

3. IS Teh ST ax +by = caax + by <c o &Y &I © o WM ax + by =c T
feorg weft fog oft SEer Bo-49 ¥ Wiveld e B ST B & W TEd el @
= 2l

4, af¢ STHMHHT ax +by > cmax + by <c & &Y H ¢ d Wl x + by = ¢ T feoa



Tt fog 39% Ta-49 # wimfaa T e ©) sHieT s &9 W @ & fagaq @
gfed g 2

AN 6.2 H TH < =R UM X qen y w1 Frafafag Waw sfger o g2 o

40x + 20y < 120 ... (1)

9 WM g TR 3R U9 o wies Head vifes gvd &1 e ®9 § gfEfdd e
9 9 g3 o

Jfr a%gell w1 HEeN Th HUMHS iR fuerenes Wem e @ Uehdl ®, ofd: 9 39
STAHhT T B T T o I ohdd JUf G o ®9 § A WA T H 2| 39 Taeq o
B0 N q1 @ o HE o UH SIS [d HId ¢ foeh Ed e (1) W 2| orkdd § ud

I 1 Gz STEHET (1) 1 A AH=AT (Solution set) BRMI T 3 (0 TRl IRH &
W T T ¥ R (1) 1 ar¥ 98 = 40x + 20y = 40 (0) + 20y = 20y.

T4 WhR
20y <120 A y<6..(2)

A x=0F WAy HAA0,1,2,3,4,5, 6 5 & Hhd 2l

5g feafa & (1) & & (0, 0), (01), (0.2), (03), (04), (05)31R (0.6) T
T UHR W x=1, 2,3 A (1) & 9 g Ffafed €

(1,0), (1,1), (1,2), (1, 3), (1, 4)

(2,0), (2, 1), (2, 2), (3, 0)

g 3Tepfa 6.6 W fe@mn T 2l



L S T N e

x.f

YF
STFT 6.6

36 W x AU y o Wid (domain) i gui Gemeh o fawafia wieh arcdfos e & €,
AR 2Ed © T 39 oreen § @i (1) & 1 8 B B Y 2@ foF ' & &
erfga-fafir (Graphical method) 36 farfa o ifer gfaemsme 21 5@ S99 9, 89 (1)
o GIq GHIEHI

40x + 20y = 120 ... (3)

W TR # & 3 SHeT eTerE wied B

IE Th Ol @1 ¢ S A 9 i ste-qa | 9 sref-qa || § famfed st ®

srafieRt (1) 1 3o @ied & faw, 80 erd-qa-| § w& fag (0, 0) 7H o € &R =8
S & foh x 3y o A STHiHeRT i G & 2 O e

3 TE W fF x =0,y =0 SHHR H T F &1 39 YK &4 Fed ¢ 16 AQfHeh



1 ey, ed-aet | € (3Tefd 6.7 W fe@mn @ ?) 1 Stk T & it fag et (1)
® TR W &1 oFd: @1 f @ w1 Th 9 2|

11

STld 6.7

39 YR U U 319fieRt o1 TorE, Y@ |fgd std-del | 81 wed: Ad-dd || SAed 6
q el B TH YR SFEHAT (1) 1 TA b i@ (Y@ @ied, Ad-adl 1) o GEE

fog 2
I BH HD SN 1 TEEd W 3 =R URE o o srafrwet & gd W & fafy
W HW 2

SETETUT 9 3x + 2y > 6 & Aer@d fafy (Graphically) 9 g wifsu)

Tl GAYYH BH GHIRT 3x + 2y = 6 1 UH Wied @1 & ®9 § @ied § (MHid 6.8)1



w -~
+x‘3 5
s LY
W R
o 4
3"..,.. 11
2 ‘t‘
1 [
X'{ et —t }X
QO 1 2.3 4 § 6 7
v -
Y’ 2
STl 6.8

g @1 Xy - aa & eef-ad | g || A faurfa wxdt @ 70 oy (S Y W feem
T ) W (0, 0) H T FW 2 S wd-aa | § feord ® (1P 6.8)1 I S FW
g T oe fag &t ¢ srafient #1 dqe Wt ® reEn e

9 U § TR 3(0)+2(0)>6
q0>6, S 3HA 2

ad: srd-qat |, fXu gu srafue &1 ear-a e B1 wwa: W R fem #E o fag, §
SAHHT I T & Fa B TR Kl H, sEifhd stf-aqat 11, T & fogst a1 sigas,
& T iR T A & 2

sargvor 10 fgfardia aa 9 219fuet 3x -6 20 =1 STeiE-fafy ¥ ga wifsm)
#el 3x—6=0 1 3Mel@ 3fepia 6.9 § f&an = B



4"

3T -

- I

2 %

'l..

X' € ; —— >X

Ol 12/ 3 4 5

\/ 4

YF

3TFIT 6.9

& T fag (0, 0) 1 =8 i € R 30 § 7 o/ W W W gH U € %

3(0)—620 A —620 = foh 3/ B

39 ThR & TS STHIHRT 1 TA-&F W x =2 oh IMEA AR SENRT 9T B

SETET0T 11 y <2 @l AeeA-fafy @ g sifsu)
T y=2 1 @G 6.10 § T o 7

Y
A
4 1l
3t =2
P CETT, S S >

1+ I

X' € e T > X
Ol 12 3 4 5




ST 6.10
en Tt sd-qet | 4w fag S9 (0, 0) T W A © IR & M srfhem § oy =0
WA T EY U § T

1x0<2 T 0<2 S T 2

39 YR W@l y =2 o A 1 & foed g fag (0, 0) feum B, € srfieRt w1 ew-
&5 21 3@ W@l y =2 & A9 o gk fag (e Y@ & fag wiafaa &1 €) & o
ITafihT o B &

oA 6.2

fr=fafaa smafgwmet = staea-fafy 9 fgforta aa & fefua sifsu

1.x+y<52.2x+y263.3x+4y<124. y+822x5.x—y<26.2x-3y>6

7.-3x+2y=2-68.3y—-5x<309.y<-210.x>-3.

6.5 a1 o WA skt AWHeRT eRTa T T (Solution of

System of Linear Inequalities in Two Variables)

frset o9 & T4 < =R TR o Yo wfwte &1 stera-fafy 9 v wen W@
T €| oFE BH HS SIEON k1 Hewdl ¥ & wR RE 1 i Fenm #1 ge e i
fafy s &4

3BT 12 MEfaiad sie e

x+y25.. (1)
X—y<3 .. (2)

a1 eToE fafy 9 ga sifs:

zol g it x+y =5 o @ 3 6.11 W @i=n 71 B




3T 6.11

B9 @A © T SMHHT (1) &l B, W@ x+y=5 & ST SElfhd &5 gU & el
¢ e Y w fem et fag o wfwfem €

Sl femell W g0 gHieRe w1 o emetE wiwd € S f (emeRfa 6.11) ® f@mEn wen
21 de STEfHERT (2) T B W x—y =3 o S SETRd &5 g7 Frefua g ¢, foed
@ W udt fog ot wimfea 2

wreza: Tgm@ifera & (double shaded region) STt 3Ws M sEifwd &5 o svafs €,
et U gu emfhen fem@ (1) @ (2) 1 =ifsd s & 2l

3aTET0T 13 TreAfafad e omafie fem &1 stored fafy g0 g it



5x + 4y <40 ... (1)

y=3..(3)

T WAYYH TH THIHUN 5x + 4y = 40, x = 2 3R y=3 g I&iq T@nsti o afei@ @i=d
2l

dd BH 2@d © foh STfHeRT (1), YW@l 5x + 4y = 40 & 19 SRR &7 H Fefud i
oy @ & |l fag oft wfmfaa € emfsr (2), W1 x =2 & qfedt 3R F1 sEfHRd
&5 IR erEfieRt (3)] W1 y = 3 & SU IEifha & o 3 (@eti & weft fog off
aftnfera €, 1 frefra s 21 or: wdfs smEifea & ik Yaret w gt fag (emepfa
6.12) T&u gu e emfint e & &d 2|

‘.-"
r A

—
(=3

W o th o =1 S8 N2
I T T T TR |

h

—t
L 1

STFTT 6.12

9gd O el feufaal o W ety frem W e €, = UREl T SR oy uE



Tfgrt Bt €, S FToncHd TRl 8 Hehdl ¢ SSIER0M: SIfEd SHEA Bl TS, HA HI TR
FEGel 1 HE&A, W HE W o " w1 e ot v T uRftufa § x 20 Ry 2
0 B & wuH =gty § & g €

BT 316 B 7P WU (EHe Fe™ W fa=m & 8, 58 x20,y20 2

saretuT 14 feafafea smfae e = sroE fafu 9 sa wifsa:

8x + 3y <100 ... (1)

y=0..(3)
T BH @1 8x + 3y = 100 1 i@ Eiwd |

STETHeRT 8x + 3y < 100 3§ ¥@1 o =9 o SEfhd &3 I fFeiud & ¢, Toad @ 8x
+3y =100 o |+l fag wimfer € (3MeRfd 6.13)1



0N +

25 1

20 T

15 1

10 +

5T

X' € 4 ; $ + ; > X
Y 5 10 \15 20 25
v

Yf

STTFTd 6.13

Ifeh 8x + 3y <100, 37q: FAfgy SR (Triple shaded) &3 1 U fag st Yom =geifer
¥ 2, qun foed Y@en o fag ot wfmfea €, fku gu srafue fm &1 ea fefua s
2l

oo o

sarevor 15 fefafad afae e &=t e fafa 9 sa wifsu

x+2y<8... (1)



T BH WIS x + 2y =8 3N 2x +y = 8 o @ Wiad 21 SHHRT (1) W (2) A
o el o fagell wfgq of o 9 feuq &5 = frefua @ 2

9fh x 20,y 20 : JuH =gAfer ¥ fod wdfts smifead &= & g fog fRu gu
et fem™ & Tt 1 Fefud o € eepfa (6.14)1

o o o o

I 1 9 15 9 Fefafea st fem ot et fafy @ g Sifeu: gaeidqq@ee
2.3x+2y<12,x21,y=22
3.2x+y26,3x+4y <12

4.x+y24,2x-y>0



52x—y>1,x-2y<-1

6.x+y<6,x+yz24

7.2x+y28,x+2y 210
8.x+y<9,y>x,x20
9.5x+4y<20,x21,y22
10.3x+4y<60,x+3y<30,x=20,y=0
11.2x+y24,x+y<3,2x—-3y<6
12.x—-2y<3,3x+4y=212,x=20,y=1.
13.4x+3y<60,y=22x,x=23,x,y=0
14.3x+2y<150,x+4y=<80,x<15,y=20,x=0

15.x+2y<10,x+y=21,x-y<0,x20,y=20

IETETUT 16 BA hiTIT —8<5x—-3<7.

7o7 39 feufa o SR 99 3 9T -8 <5x—3 3K 5x—3<7 21 TR ¥H WU-HY TA
T =Ed 21 eW KU U et o weg | =X R x 1 qOh% Teh S Ed B

TH A e fh —8<5x-3<7

I -5<5x <10 I 1=sx<2

FETET0T 17 B ST -5 < 2 < 8.



T A B T —5< 2 <8

IqA -10=5-3x=<16 A1 —15=<-3x <11

R e O sx<5% w1 F ot form g 3

~

saretor 18 frefafad srafae-fem = ga wif:

3X—7<5+x(1)
11-5x<1..(2)

3R 3R Hem W@ W aAefEd st

Zor orafaeRT (1) ¥ 89 I & €
3x—7<5+x

M x<6..(3)

iRt (2) ¥ oft B9 W H B
11-5x<1

M -5x<—10

qx22..(4)

IfE Hem W W (3) Ul (4) H AeifEd H dl T UA € R x o IWARTS HH 2
TR A2 VT a6 Y B E S Pl 6.16 § Tl el @ g7 w&fi¥a oy mu 2



< 0
——— b ————>
-1 01 2 3 45 6 7 8 9
STFTd 6.16

Iq: STEitehT M 1 e arfash W& x, 2 o SO AT 2 ¥ el AN 6 ¥ B 2| T
ThL 2 <X <06.

FETET0T 19 TRl ga | 0 & ofr e oF T faerdd o1 argaH 30° Sfeway s
350 Ofedad & o9 & W Tl BRAERE YA W q9HH 1 YRE §d SIS, 9fg
Yoie ¥ BRTeRS TH W uRadT g

5

c=9 (F - 32)

2, 9@l C 3R F H9: q9HM i 379 Sfcwad don 319 wReeRe § fHefiid @

T 9 ¢ T 30<C <35

5

c=Y (F—32), @1 W 8 14 &,
5

9
30< 7 (F-32)<35
9 9
M D x30<(F-32)< 2 x35

1 54 < (F - 32) < 63



a1 86 < F < 95.

=9 YHR A9 HT A IR 86° F ¥ 95° F &l

SETET0T 20 Wk Tl o UH 3R % 12% Torerd o 600 ferex ®1 i wife i 30%
3T o Torerad o fohad forer sud foee W aifer aftomdt fasor § st st @B 15%
9 Afu W 18% W &H |

T HMA StST foF 30% o o faer@ &1 AEN x foret 2
d« |qui fagor = (x + 600) ferex

TARTT 30% x + 12% T 600 > 15% T (x + 600)

FAR 30% x + 12% T 600 < 18% (x +600)

J0x 12 I3

0 100 + 100 (600) > 100 (x +600)

30y 12 I8
3R 100 + 100 (600) < 100 (x + 600)

=1 30x + 7200 > 15x + 9000
3T 30x + 7200 < 18x + 10800
= 15x > 1800 v 12x < 3600
= x > 120 v x < 300,

37U 120 < x < 300

3T YhR 30% 7 o faerad =t 21sfie #men 120 foexr 9 sifuss qenm 300 faer ¥ =w
BT =fEw)



YT 1 § 6 T% i STEHERIST &l A HIWT:

1.2<3x-4<52.6<-3(2x-4)< 12

Ty My—2
_ X . oo MY—2)
<4 - <IR  —153<—=0
7 5
3 = 4 -
RRY _ _{ax+11y
—12<4——=2 T=- N ~=11
5. — e .

U 7 9 10 d% I SEHES F T HINU IR ITh TA Kl G W@ W e
EAISIY

7.5x+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
10.5(2x-7)-3(2x+3)<0,2x +19<6x +47.

11. T faer@T #1 68° F 3R 770 F & Hey Wl ¢l Afewad TR | foeaa & daH
9

F1 TR T FITT, Tof Afwa FRAeRe URedH §F F= 2 C+32 B

12, 8% Wi WHE o faomd H 2% dike e @1 faeem faemet @ (dilute) e
ST €1 uiomet fasor ¥ St wfge 4% ¥ sifus 9 6% ¥ HW B AfeUl AR TER
9 8% factad &1 Ol 640 faeX & @ I i fF 2% foerm o foraw forer zod
e g2

13. 45% 3T b 1125 faex faoem o foraw ot faomen Se for ofRomed fasor o e
25% 9 31y Wq 30% © &H & W2




14, T AfF & difgh-dfsr (1Q) 99q &1 g Frefafea 2:

MA
a= CA <o,

W&l MA AMfGH @11g iR CA FTAHE g 21 Ak 12 a4 %} oy o a=di & TH 99
*1 1Q, THHHT 80 < IQ < 140 G K B, A IH HHS o d=dl il HAAHH 3Y
R 1A whiTS)

T 3!, S drcdfas TEAST a1 I Sy F9hl H @ 30 < 91 = & {98 o
YA § A 2

T SEHeRT b FI Uel § WHH G Siel 91 SR S Hehdl 2

fopdt sraffent o AT Uall 1 GEH ¥FIHS, & 9 O (A 9E) R S ek @)
T I T R GAM RUMHE TNl ¥ N (A ¥F) HE W AHHA & g
TIER S8 I €l

x o 3 A (Values) & it fU 7T 1afHeRT &l U T FoF o9 @1, 3= TGfHHT
F1 FA Fed 2

x<a (@ x>a) N G W R AE Giad o fadT & W W & a W TH
B | I A, a W W (A TE) AR H G @1 HI TEU el H A

x<a (A x2a) & G W W A@ Gied o (T &0 W | §&@ W Th
Bl HTel Id AR W o8 (A1 ) AR 1 & Wl I Tel Hell FR < 2

g I =l H1 Th WA o fog < a1 2 @ @ W W Rea fog, swafaswr o
g 4 wiwfad 2 ® o iRt o1 siorg, aal g Frefyd Ted widt Yer & &
(=) o E (W) B € S I@ &3 B HiE ot g SHHRT B HE w2

If =l HT Tk MR o fog < A1 > 2 a1 W@ R fea fog, sm@afias & &




o witferd &t 0 € IR iRt 1 eei@, THal N fefUd MR @ o o
() =1 < (IR) B & S ST &7 w1 R A fag, @A w G w2

el o TR@ w1 B 49, 9% 3wt &% 7 o e ° et & W
FEfteRTetl ol e w2



&Y 7

TSI 3T 9o

(Permutations and Combinations)

**Every body of discovery is mathematical in form because there is no other guidance we

can have — DARWIN**

7.1 4k (Introduction)

T AT foh 39eh 9 e A1t diet T Tsh g2ohd B W1 SE dil | 4 Wk offl § 31
Y& T 0 9 9 dk ok 10 Al gN1 fafgd 21 ardd i @il S Hehdl ¢ At 4 fafie
At i, for <evT, ws fAfyeg &9 o sgafem fe S g ot ror o9 Sfaf o
59 ffysd %8 &1 9 T 7| USR] el Yl 3k A ® W fm 7 1 At I Wi &
fau, Ut 3 iRl & fopad STl +I W9 HTT TSM? TH YT & I oh AW, oA
G9ed: ¥ 9 Skl H W Tk GHI H 3 Rl I AR, 9 GHa HA Hl Afdcdd GEaS
HT YRA 9 3| W 78 fafu gshm ot ok i@ enht, wife gva s g e e
B Whdl 21 TH AAE W, B9 H© UH Hifelh UM deheie W@ fSH e|, 3 Skl oh
%A I Gelag fhT famr &1, 36 U¥9 1 ST 3 Fohil| a&qd: ¥ qohdlch, a&qsll o6 =
A IR HHEG HE o - alel &1 gen fuia wE 9 swEn e € e
=0 |, B9 39 fagld W four &80, S fF o9 doiel &1 9ied o fau sreafues difes
2|




Jacob Bernoulli

(1654-1705 A.D.)

7.2 TUTT KT MR THgid (Fundamental Principle of
Counting)

ameu 7 frefafad gaen w faur &1 HieT & 99 P1, P2 |, P3 d9 U2 ek S1, S2 3
FUS 21 SHh U T o faw Y2 qun e & fad fe=-fam wie (gm) € s de
T & foau 3 e €, i = o fog 3 e suas €1 T TR Tk SHS 1 W
2 & ¥ fRa o1 ghdr 71 U2 & URF 999 o U wHN & 9949 & 2 fadeu 999 B
Iq: Yo den FUS o SISl & TAT K YA 3x2=6 T TW q%A HI Apfa 7.1 H W
feman e 21




Blrr]“l:l

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,



STRId 7.2
3TEU BH 3H YR &l T I 99 W o= 3

YETH oF U 2 W, 3 WH o Tged a1 2 UHI i Siael ¢ 98 3 a%q3l i e YEN
TS Hhdl € (Y% H W Th I )|

T oW w1 2 f99 skl § g 1 HehdT ®1 Th oK ok g4 WH ok 9%, Th GH h
fesd ol T o 3 T alh B1 39 TR 9% IR @M o fes o SiEl i @ 2x3 =
6 81 3T 9 Y% S & foiu, Tk It &1 Siaet g % 2 fae s ®1 era: v
SR 3 TSl Thel o WM % el 6 x 2 = 12 T4 alieh 81 9K W & &wl ®i B1,
B2, @ @M & fesal &l T1, T2, T3 de UMl &l sidei ol W1, W2, 9 <, a1 39
eSSl A= S SRt g T fRA S Gehal ® (3R 7.2.) 1

T IUYH YRR i FEEAE & et fagia o wE g W fmea s €, e
MU T MR fagia 1o shael o fagia Fed € iR ST FoF 30 TR T,

“Jf Tk g9 m 9= aiw! § =feq & GEdl 8, aRIwd TH o7 " n [ alddl G *
1feq g ghdl € @ RU gu %9 d 3 wewen & fa= awl & wufeq g &1 o i
&I mxn &I

TR aftfa fagla &1 weael &t @iftd g & fou sauster fea s ogwdar 2
3TN, 3 weAsT o fow, ' fagid f=fafed yer 9@ g

g T e m 91 qlhl @ wfed € Tehdl €, T SWid Tk SHA WAl n o= alant
¥ wfed 8 Hehdl 8, qRId Tk qred e p f9 qiieRl 9 wfed 8 Wehdt ®, a1 dl ®
et o wfed B o f9=1 ARl %) ot e, R ge FH A, mxnxp BP

o [

frafafaa seet o6

g e H, Y2 qur S o Sigl %l YeH @i S we,
SR sfed 84 o fafa= fa=mal &1 g o 9o @:

(i) T Y2 o == HI T

(i) T HH o FIT h1 T



T T ¥ o # adfie e, ffafea sewstl o ST "fed 8 o fafa=

=l 1 9@ & SO B

(i) T 9% oF 999 Hi A,

(i) T @M o fessl o =9 &l He,

(iii) Th U I ddel o T i S

T <A H W Y% W9 A HeAd 3 GWa Al § Sfed 8 Wehdl § W 89 I §9E
w0 § U Tt T 1 99 S © SR 39 SEid %A § SISl o Sfed B o fetd=
fa=aral &) ToFT R

SETET0T 1 Y& ROSE, o 318/ ¥ a9+ ot 4 18R ame, s1efquf = swefd, vkl &t
T T ST, St AR o TR S uEd T 2

g1 oa vk 1 e, 4 e s H 4 AT F IWR A &
Ikl 1 GEA o RER B, Sk 39 S1d k1 A W@ ST foh R &1 egafa T 2l
TEd WM HI, 4 R R, 0, S, 3R E ¥ 4 foreht w g 4 fafu= o=l @ w1 <1 dehan
2 3Eeh oK, S TWE H U9 dF el ¥ O frE wh gw 3 fafee qfel @ o W
Gehdl € 3Hoh IUNA e T i 2 faf qliehl @ 9 S wehar ® SR o o =Y T
1 hael | dld ¥ 9 S bl € 3@ YR 0H fogid R O Tl sl A o alen
F T 4x3x2x1=24 | 3d: UK 1 A TE=A 24 B

7

X feoqoft| afs el &7 gagla @t ergEfd gldl, b fhad Vs a9 Ghd €7 T8 &
GeeTar @ GHE ST Gl 8 % 4 R Tl 4 @ 999 ST 4 (99— adel @ 9
ST Gdl 81 37d: V] ] STHTE G =4 x 4 x 4 x 4 = 256,

sareror 2 f-f9= 1 o fu g 4 wel 9§, foad f99-f9= Sora S fRe < wehd



¢, A Tk Fohd o fou, Th R & T, 2 el I IRl Tl 2

T Icqfed Hohdl ki HWem 2 R wm H f-fa= T o 4 @Sl 9
ITUR I & dOH! 1 T & aUeR ¢l FW & Rad H 4 gel § 9 fvdt s
e/ 4 fafy= 98l 9 90U S ghal 21 9ok &€, 9 o Rad T & 99 3 el § 9
forelt wh grr 3 fafe= @l @ w0 W1 Gehar @1 oF: UM TUgid g Hehal Wi e1efe
& =4 x 3 =12,

IETETOT 3 SR 1, 2, 3, 4, 5 W fohat 2 3R T GEAW o1 Gehdl ©, AlE TRl
TG 1 ST ekl 272

Tl TSN Rl 9 o ddoh, 2 e Tl H ST 3MEd TR 9 99 5
qiehl R W& & TR Bl T THE TUH Kl T o AU had 2 fawew T 3w 2 ;W

4, 3R 7€ 2 ahi W foman S Gehal 1 3Hh UYEN e M i 5 Akl ° o freh wh
g W ST EWehdl & (kb w1 WG 1 S FWehdl 2)| 7d: TWeh 5 foed Bl
Iqua A fagid g < ikl arelt wm gemet w1 el HWem =2 x 5, tefq 10 2l

IEET0T 4 IfE uig fafw= @e Suesy ¥, 9 39 fafe= Hepdl &1 G ¥ e f5R
®H 9 HA T FEl B TH A € W HAAd Th hl S oh A9 TW@h a1 fohal S

Tl 27

T Wk HWohd A AN 2 A3 A 4 A 5 Hel 9 A S Ghdl 21 76 8H 2, 3, 4 A 5 Hel
¥ o oTel Hehdl i e GEART 1 STeNT-3Tel UMl w3 R 3 Hemstl %t Wi
sl

2 HEl g a7 dlcl Hehdl @i WA, 5 Uy #el 9 2 e s I ITAM
T T @A P TR ¢ O M o SER THH! @ =5 x4 =20 @l




T YRR 3 HSl g 94 ol Hehdl i W&, 5 el 4 3 e Ml Eq
STURR W 1 G o aUel © SHh! &A1 5x 4 x 3=60 Bl

T YhR 4 el o Hehdl i W& =5x4 x 3 x 2=120

3R 5 el aTel Gohdl H G =5x4x3x2x1=120

3d; Hohdl i 39T F&AT = 20 + 60 + 120 + 120 = 320.

1. 3% 1,2, 3, 4 3R 5§ fradl 3 g G&¢ 998 S GFdT 7, A
(i) Tl =t Rgra &t F7Afd 8t 2
(i) STl & TRIgFa Ht Fqafa & 8 2

2. FF 1,2,3, 4,5, 69 Rt 3 Rty g9 gEA@ 99 S Gwdr §, AR IR )

TR 1 ST Fehdt ® 2

3. SfUS oofaren % Yorg 10 el § fohad 4 38R o I SC S Gehd o, afE fore oft
e T TR T&l & < Tehel 372

4.0 9 9 dF o 3T 1 YA ¥k fohad 5 3Th1 el FeR oAIT S Ghd o, IR
T HeX 67 § R BIA ® 3N hIE Ak Th O) U M &l A 82

5. T foam di9 aR 3ISTen S & R gRome sifed & foau S @1 9Romdl &t §99
& T 27

6. T-fo= < o 5 wie fRu gy B1 374 fere fafq=t Heha oFIT T wehd €, A%y
Geohd ® 2 wel, Th o A TR, ok TN HI AETAHA TSt 82

7.3 shH=ld (Permutations)
froel oTes] o ISR | W, B9 orkd W 31eRl o faf= fa=mEl, S ROSE, REOS, ...,



TS, 1 Hd G&A T AT i S| 3 A H yeE fom R 9 e § @ vt
T o1erl o foaed #1 w9 Hewqul © T @ Yo o=, 4 fafe= el § 9w wma |
ft H WA AR T T, THHGE FEA T 3 AR T Ik NUMBER, o 31l §
3 srerig, syl =1 el ea vl ) wen fruifa weh ®, weafe oRl # gRgh
*1 omfa T =, @ 84 NUM, NMU,MUN,NUB, ..31fS fa=mail &t ToMT &1 eTeweehan
2 e W 6 fafy= a1ai § ¥ ts g9 U 3 AU ! SRl o Ol HHEAl Sl UMD
FX ®© 2| 3@ YHR ok V=l i i G@M =6 x5 x 4= 120 (PH fagid & 74T gR)
2l

IS & i TG &1 STIART BIAT, A1 AT hi A< HSA 6 x 6 x 6 = 216 T

S

T 1 wHeEE T fEa ww o s fae ®, fowen § g awgetl W 9w wma o

%o A G i SR SR T R

= fSU 3U-17=8% ¥ °W 3§ §F & Fuia & S9! Teavaswdl 369 IR o Yol o
IR T & faw wedt 2

7.3.1 U9, 9 Gt T:l'{?jﬁ - € (Permutations when all the objects are

distinct)

g 1 n fafe= agetil § @ U wma A ¢ owgell & el 9MI U hH=El i @ &
witer P, o frefua wed €, I 0<r < 3 qden fordt off wuem A axgent # g w
gt T %, "Pr.=n(n=1)(n=2)...(n—r+1)

SUUTT U i 9E&A, r o Tl &l

ERRUEN

Corfmwem 7

n aEgell @ A & Akl kT FEA K TR B TSl WH n TR T 9 T GHAT 2|
Tk o8 TO IM (n— 1) Ikl Y W S Ghdl @1 $Wh S AU TIM [n — 2)ahl




Y 90 S HHA T . AN r o TIM (n—(r—1), T ¥ W ST Gl 21 Aq: 9 R
T ! ST T o el &l & =n(n—-1)(n-2). . .
(n=(r=1)=n(n=-1)(Nn-2)...(n—-r+1)

p. & T o8 T& Ao = & 3R B TH U9 Ghdd @ omavawdl ®, e
el § 39 oFSe o [N & SRl ST Hehl WAw n! (R n wHRE ted ©)zEd

TR Wl i 2| Trefafea faero o g0 e fF araa § n! &1 o a1ef 22

SHEAI{UTd Heha= (Factorial notation) Hehtd N | W&H N UIehd HE&ASA o 0w
! ] HL T A 1x2x3x ... x(n—1)xn & n! gR Frefyq fman smar 21 ew @
Teleh @l 'N AT UGd B TH YRR 1 x2x3x4 ... x(n—1)xn=n | T&IER

1=1!

1x2=21

1x2x3=3!
1x2x3x4=4] 31

&0 uRefod & ¥, fF 01=1

T YHR &0 Torg Thd &, TF 51=5x41=5x4x31=5x4x3x2]

=5x4x3x2x1l

Al Al W W ] o fag
n'=n(n-1)!
=n(n-1)(-2)1[ AR n22]
=n(n=-1)(n-2)(n=3)![ Ik n23] s

IETEC0T 5 HH FeRifaq (i) 51 (i) 7! (iii) 7 1 = 5!



T ()5!'=1x2x3x4x5=120
(i)7!1=1x2x3x4x5x6x7 =5040

AR (jii) 7 1 = 5! = 5040 — 120 = 4920

- E"II
! )

- o 50 (1012
SEEIUT 6 YIEehe kIS (i) (ii)

o 1x6 x5!
. | *;T
T () B W| W B, O = =7x6=42

121 12x11%(10!)

(101 (21 _ (101)x(2)

AR (i) =6x11=66
i
Pl )
Iargeor 7 qF fHeefag , S8l n=5r=2
7ol g frefafed 1 9 feeer @
51!
21(5-2)!
(Ff® n=5,r=2)
sl 51 4 x5
e - 10

. 2U5-2) 2«3 2



] ] X

sf 9l 10!

3ITEI0T 8 AfE , @ x 1 SifsTl
L+ 1 B X
. 8 DRl [0 DwE!
Zol W W
I—l— X [ () X
37d: x = 100
qoATaTer 7.2
1. 9 e
()8! (i)4!-3!
8!
6Glx 21 - e
2. R 31+41=717 3. EARCIEISERCEAISIY
| | | R}
G T K]
4 Ifg , @ T T WE A I
n!

(n—r)!
5. , &1 AH Tehifeie STe

()n=6,r=2(i)n=9,r=5.

7.3.3 NP, & fow g3 @t 3@l ( Derivation of the formula for "P,.)



1!

[sr ;‘TJ!

i PII_ —

O0<r<n
T TH I R W A9 =t W@l g frefafed s fear e
"Po=n(n-1)(n-2)...(n—r+1)
Tk AW AR B H (n—r)(n—r—1)...3x2x1, ¥ 0T %A W, &Y W< &l & Tk

ale-1 =21 (n-r+lin-rin-r-11 3xixl
— hl & bl ; " y - Id p b

"F, = S —
[p—rila-r—1). 3xdxl
n!
(n—r)
n'
||I"]:.:

{I‘E—I’)! o <~

EREEEIRN T, SBI0<r —n

78 "P, Teat ¥ sifren glause =5 2|

|
. '
P n!

fow &9 Y W@ r=n, @ O

HHEA 1 TUET, had S adiel w1 oA €, T uw gma A o w gl awqgett W
fammg fan o 2w o a%g o fa fomm @ g R ® 59 gen o e g
a&qetl i Sige foard fran T € 3R TH W € R UE e 1 shael Tl 2
s ®RO ¥ T N Py =1 ufefyd fawan 2

! !

!l (- 0)!

Py =1= (1)

Fd: I (1)]r=0 % fau «ff o 2



gia 2 n fafa= axgeti @ 9 T 999§ r aRgell Hl WX 9 wEEdl %l e, Sdih
a&qetl o g i SEfd @, nr gt 2

SR IUUTA TUsel U89 &1 Iufd & THM ©, 31d: SHH! Uiedh o Tl SICEECIRID | 2

39 T P, & gF H1 ST H TR FH * fou fsd =] & FS T Hi 3™
3 & TA N WA B © E

SEETUT 1 W WS ) e W' = 4Py = 41 = 24 N9 RN ® oAt @ g AR
TR &1 AR B, @ W=l 1 erefie wWem 44 = 256 =i

6!

ey

&

P, —
NUMBER ¥Is5 oF 318 § 9§ 3 318 oTcl =afid el @i T& = T = 4x5x6
=120, F8f 39 99 A off g &t srqafa &l @1 afk e w1 egafa @ wst w5
i wem ¢ =216 =B

12 ATl o Toh TUEE ¥ Uk e 3N Uk IUEA oh WA oh qliehl i WEAl, T8
AR T T =afd T 9 31 9€ W TR © gahdl 7, eddl

, 12!
Pp, - T 1112

- 10!
=132,

7.3.4 wHOE, W [t swqd RrA-fa=r @ & (Permutations when all the objects are
not distinct objects) WM wifel@ fh 8H & ROOT o & o YAGAM oh adehl i



&I 9d SN Tl 9 M H, 9 o1eR fg=9-fo= e 1 9l 20 © S 99H UER H
31&ER T T T AT O F o w9 ¥ - AF @d ® S 01 3R 02. 319 9 |9l

H 4 fafvr= s1ai § @ % 9o § 9 ® @ 999 9l FHEE 1 GE@ 4! g o
RO,0.T

FA § ¥ T wEeg 00 | faer #ifu s9e 9, 98l W 21 Sl qel
ROOT ¢g € i f TAM %™ ' Ak ™0, &y fam-fy= & @ T =i sreniq
ac 0™O0, g ®wHEE H O TNl AAud, wueEl  hi e wem =
4!

—

= 3x4 =172

T 91 & A" TR fmE TR
wra=d S92 e s O g
- €1 0 & T A ©

RO,O.T |
RO,OT |

> ROOT

1T0,0,R
TO,0,R

> TOOR

ROTO.
RO.T O,

> ROTO

TORO.
TO.RO,

> TORO

RTO O,
RTO.O,

> RTOO



TRO O,

TRO,O, > 1RoG
O, 0, RT
0, 0, TR > 0oRT
O, RO,T |
O,ROT | > 0ROt
O, TO, R |
O, TO, R| > 6ToR
O, RTO,
O, RTO, > oRTO
O, TRO,
O, TRO, > 01RO
0.0frnw
O, O, TR > 00TR

3TEY 319 TH I INSTITUTE o &R oh YA oh Il ol §&AT 10 el 9 M H
9 3R €, fo | T 9R g T i SR e @)

I ®Y Y, B0 3 GOF 39l ol - mm o € 99 BET BT 9 fafe erend
49wk g W g o W S wAeE s Ee 91 @1 T W U e W T 1
NT4 Sly To UE T3 R faar Fifew) af% 14, I T8 T2 & 3R Tq, Tp, T3 TF S 7 &
14, lp T 21 TIRE & T Tq, Tp, Ty &1 31 alipt & fa=am fovan <1 @kt 21 9 19, 1o




T9E B qA T4, To, T3 M B, 1 2! x 3! HAETT FAE M| 39 YR I W fafq=
O!

13

el w el WeA | @1 gH fefefad wHig o1 e (fe suufh) o Y Gehd
gl

T 3 n a&gel o wEEdl w1 GeAn, Wl p g%y 99 YR w1 3R 9 e geR

!

#E="
TEd: 36 ey H T 3Afush A9 YHA © S A il @

!

[ |
Pt s

U 4 n IS % HHEE H e Pi: 21, SEl py T TH YhR HIY
po TEE TW YHR &1, ..., px TE kal FHR &1 R 39 (AR *E 2) fafo= g )
2l

IETET0T 9 ALLAHABAD 35 oF 3181 9 o4 ol A=l i 91 M hiTT

T TE W 9 R B, TH A, 4 9 A B, 2 9 L A © aA1 U9 i YRR o 2
fqug fa=am &1 e1efie Tem

! B Sulw T8y

4121 P
= = 7560

IETETOT 10 1 | 9 Tk oF 3Tkl o1 GAN ok Tohal 4 STRIE &AW oHE ST Thdl o,



I Skl ! TR w1 AN T 272

Zol T8l W AR HT HH TEAqUl T, S0 ok fAu 1234 7 1324 < fam-fom geAmd
g1 3rd: 4-3TR Hemsl St e 9 fafa=t 3Rl § ¥ Uk 9N H 4 ] I AR o
gl HHIE k! W@ oh WUl Bl TH YHR 4-3kE GEHS w1 e gen

_op . 99
bo(9-4) 5
=9 x8x7x6=3024.

IETETOT 11 100 ¥ 1000 & o9 fom ot §od ¥, ¥ % 0, 1, 2, 3, 4, 5 9

ST ST Gehdl €, A% Skl o GG i Al Tl 2l
Ze1 100 ¥ 1000 ok ot feord Yoieh W& Tk 3 kg W& €1 YW BH 6 b § U TH
THT § 3 Skl 1 AR I AT HATA h G H AN W &1 TE @ Opg 7wy

o HHEE | 9 off gffea €, S 0, S % M W 21 SR % fau 092, 042 ...
T, 3R 4 UE HEAd ® S oredd § 2 Shig B Ad: A G i Jd i oh fou,
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e & BN YHU-Td &1 99 fhdd UHR 9 foRAl ST gedl 272

11. ASSASSINATION 318 o 31&i o fohd fa=md &1T 1 9ehd ©, Safe q+ft 33
qg © ?

TUET T STURYA fagia: At w2 m fafq= qlhl @ ufed e godt 8, aQwid
Tk gEd T n fafr= ol @ ufed @ "ehdt ®, 9 959 wA H sesi & ufed BN
F HET M X N 7

N fafe= aXgstl § § T 999 ® I &l TR 91 dcl hA=dl &l §EA, Sdih

n!

1
Tt o e g e w2 aeop, = T
O<r<n.

nl=1x2x3x..xn

nt=nx(mn-1)!

n fafr= a%gsti ¥ ¥ % 999 ® r & R o A wEgdl hi G, SEih
TGN &1 A €, 4 2l

n!

plpsopy!

N agst & 9 T 999 § 9ft &l a1 a1l hHEA il GEA
g ST pq 95T Tk THR HT p T T THR HIT ..., Pk T8 K o FhR T
3R v Gt aequ, 9w € @ fafe= geR & 2

N faf= a%qst 5 9 T 999 | r &l o 9 il S99l i §E&1 Hl a0 9 Yhe
FHW B IR

i

. . !
rin—r )
nCr = ' /

,0<r<n.



tfeifts o
ATH § wHEE S HE T W W SEGE 99 96 % SR 3N SE:
3T TEE g &) Ao Tae A i = e €, el fawee’ vind® o s
= faum =t 7 & =EY IR0 o 9 ° fawta fwa



wil o W (F9 850 2. % o) wvE: fave % 9em e €
fei Fa=m 3 o= o W %] et dEEnt W e

T ow g e e E g A oA dmfy e« gefes
HeE-wigar i =geitya e 5 6 fafa= @i 4 o @9 v, =, ..., o0 o=
63 HE T A Tehd # | 6 W Gl vars) g6 st e 4 T T s
& HE | UF, T, ..., 5005 SR 9 T HEE 1 W@ A HA W a0 w5
a9 FUHE U B g T fea #1 Arese (9 1114 £) J S wies
e HremEEt 4SS UiE % a0 HUEy ST WEg g W Sepe
fFan &1 wEwT BRI WEW C_ W P % WA o aifaiEa SR 7
YT EE Tl s g w5 e e

A o WIS HUEE A HEE Fat W w0 w5 w5 yane = i
BRI 31 Hufag s AT B (1-King ) ¥ aftfa 1 58 &1 & wf-mwe #a
T WA YA FoA 8, FE 213 L @ H dewre w4 ey T o feoud
e A wEtEiEa TvgiEnE wen 4 W) SerEy wHe o w9 | wen
T 5o AT s A o wifed v 4 ot weem sin we o fagh W g
foeqe = fFd 2

e HE! AT A S 9 9 wE i W gwes e w1 w6
=it o A o T R SEevm: Rabbi ben Ezra 3 90 T8 &1 5@ §
UF AR H U, T, ..., Wi WHT A H9E T €6 §9h w1 9% w0 1140 E,
od # 70 Um Wi # & fF Rabbi ben Ezra % °C %1 T 74 T o1, Aoy
& T WA 4 i o @0 r o e faee o & e e =0 g w1321
% o g &%, Levi Ben Gerson 3 P, *P = & & WY 'C % =Iw A
T AT

e Ty Tarert S i e e w9 S EE # Ars Conjedandi
# Torera wie fmm fea Jacob Bernoulli (1654-1705 £) = a1 oo wae
T WO 1713 5 W §ON| 59 e W YE: wUed i w9d o fagi
4% TH wEE wviE § S R BN e W B



&Y 8

fgue wo= (Binomial Theorem)

**Mathematics is a most exact science and its conclusions are capable of absolute

proofs. — C.P. Steinmetz **

8.1 9f{aAT (Introduction)

froet waet o g9 i@ € % 58 YHR a+ b d91 a— b S¥ fgusl &1 off o =7 w0«
FW E| ST GAl T T Fh €F GEmsti & ol 9 Sl k1 AF A A Gehd © 99
(98)2 =[(100 — 2)]2, (999)3 = [(1000 — 1)3], Taf<

e oft, erferer =Ta orelt gEmet S (98)°, (101)0 senfE @t oM, Wit qUHTmS gN
Afer et & S 21 39 feaar w1 5o w93 570 R = mm

5Gd B (a + b)" % TR W1 @M fafy urw B ® Wl Wi n T YUl A1 uRed
e 31 39 1 W eH hddl oF YUl o fau fgug wEE 1 eteme i



Blaise Pascal

(1623-1662 A.D.)

8.2 &M Yurtierl o feTw fgug ww= (Binomial Theorem for

Positive Integral Indices)

3MET gd H w1 T Fefafed wewfiewet W 39 four &
(@+b) =1;a+b 7 0

(@a+b)!'=a+b

(a+b)? = a® + 2ab + b?

(a+b)3=ad+3a%b + 3ab? + b3
(a+b)*=(a+b)3(a+b)=a*+4a% +6a%b? + 4ab3 + b*

2 YO’ | 9 @ © R



() TOR § Y& 1 el G, T G | A 21 SSEWE: (a+ b)2 o FEHR H (a + b)2
1 9@ 2 € Jefh ¥R | el U8 1 e 3

(ii) THR o UK 981 H YUY a i 4 Th oh HH § W W & Sk fgdd kT b Hi
o4 T oh % § 9g W@ 2

(i) THR o Tk 9 § @ a4 b Kl =i o1 AN 9 ® SR a+ b i UM oh 9 B

39 BH a+b oh SR faeRi § faf= uf o ol i f YR oHafied @ @
(3TreRfd 8.1)

RIRIED TR
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 i
st 8.1

M TH 39 WNON § arrelt ufem ferem o faw fedt wfawu 1 st w €7 B Te
@ W Tehal ® b o 1 @ dfed W for@ 18R 1 w1 AW w2 w1 dfe o ferg 2 <
g1 o 2 i dfed o fer@ 1 SR 2 dun 2 3R 1 W1 A S 3 W ufe o fog 3 SR 3
I ® AR W off T YR 1 [A: Yed® Ul o URW o I W feud B0 3@ wiwAr &
frdt ot <fesa oa a% o foQ foman ST 9% ¢

eH 3fehid 8.2 W XU T wiaed =1 %o 3R el foeent am o9& "ehd &



TRl TS

aMepfd 82 W <t M WROM w1 ol ®fw o oIER frdt off S a9 W@ Whd 2 T
AT T U s ) e @t @ frwes ol w1 feran @ eiR 9 fRet e = @
AR W1 W E| gemstt #1 g WHE e Blaise Pascal @ W W WA W %
T ¥ yfag @1 3 e o TRue & AW @ ot S S 2l

T f5ug 1 I=u Wl 1 YER ot Uehel o IS % WA g W9 @1 ST eH Uiehd
ST &1 AT H R (2x+3y)° 1 foraR W) T 5 ) Ul R

15101051

7 uferd w1, 3R EHR T (i), (i), (jii), T TAT B L W U B TR
(2x+3y)° = (2x)° + 5(2x)* (3y) + 10(2x)° (3y)* +10 (2x)° (3y)® + 5(2x)(3y)* + (3y)°
= 32x5 + 240x%y + 720x3y2 + 1080x2y3 + 810xy? + 243y5,

a9 A BH (2x+3y) 12, 1 YER @ HEN =R A UE 9 W@ 12 i G 0d S grl
T ke IS ) Al o 12 9 @ weft ofeEl for R ara feeen S weRar @1
I oSl O e fafy 21 Sar fF e <Ed ® R eiR ot 3= w1 foR s % fau




faftr sl stferes e =1 STl

Id: W TH UH FEE ded H T @ fEd uekd g &1 s ufEh 9 Ted
&1 Ry dfea &t fae fom &, fgug o fordt oft s o1 foar 319 &2 Toh|

3heh fU 89 9ecl Ug Joh ‘WO’ o Al 1 TAN hich, UEhd S § fae e
+1 qA: foaed € 50 9 ©

- 11!
F!{.H f} O{: r{: nﬁnﬂ{ﬁﬁ?{”ﬁ%l L_l_(
e UGkl IS 1 IH: 39 YR for@ dand € (2Thfd 8.3)
uTd TUTTh
0 ’C,
(=1)
1 'C 'C
0 1
=) =)
2 ‘c, ¢, ‘c,
=) (=2 =D
3 3 3 3
3 C C, C C,
=) (=) =) =D
4 ‘cv ‘¢, ‘¢, ¢ ¢,
D) =) (=6 =) =D
i c, ¢ ‘¢, ‘¢, ‘¢, ‘c,
=1) =) E10) =10) (=5 =1)
3TMHTA 8.3 arer frywr

ST URTET (pattern) Tl 3@, T4 Ukl i for@ fo1 g0 arepa st &t fRdt ot
o o fau i i for@ wehd 81 S<eE: o 7 o fog dfem g

M A R G S A



70 YR, 39 ufe 3R &0 (i), (i) 9 (i), 1 T Hh BH UM ©,
(a+b)’ = C,a’+ 'C a%h + 'C o' + 'C a'¥* + TC @bt + 'C @’b* + 'C ab* + C

T &Il T ST FIoh Uh fEUg o fRE HOR Ui g o few weR femmn St ogewan
21 319 B9 UH fgug & fRdt off (oI quifr) o o TOR 1 feaed @ ereeen # 2

8.2.1 Tgu=s Ty fwdtr em wfm n o ﬁ_'I'II (Binomial theorem for any positive integer
n)

(@ + by="Ca + "Caa~'b + "Ca~ b* + _+°C_ab" + "C b"

YU B9 YHA HI IR T STHA faSId g U &t St 2

o S e p(n) Fefafea 2:

P(n) - (a + by = "C,a" + "C,a*'b + "C.a** + _+*C_ab~' + "Cp*

n=1od W

P(1):@@+b)'="Cha’+'Cib'=a+b

I P (1) 9 2

o AT R P (k), TRE e g k o fow W €, srefq
(a+b)k = KCoak + kC ak1b + kC,rak2p2 + .+ KOy bk . (1)

eq fag +a 6 pk+1) ot o 7 areiq,

(a+b)f*! = KH1C gkt T 4 K+ 1o akp 4 k* 10 gk 1p2 4+ | 4 k¥1G, , pk+

3d,



(a+byt = (a+b) (a+b)*
=(a+b) (*Ca* + 'C,a*'b + 'C @+ #C, .ab + ¥ [(1) H]
=t a"! + *}Ca'hb + }C a0 +_+ '}C_ a0 + *CalF +*C a'h
+HC AP+ IC a7 L +C bt IO [arsfaE Jom gRi]
=k g + (}C HC)a*h + (FC+C )a*'b* +
+(FC,HC, ) abt + FC B (FHF & & THE T
= Big gFly Blo glh B0 ghipgly g Blpgptp e g
(FIC=1, 'C,+7C, =HC, SR C,=1=F1C,, #1 ¥ #F)

g fag & @ T Ak Pk) off 9@ & @ P (k+1) T8 ®1 sHfore, wifrdta s fagra
SR, Y% ¥ qUlish n o faIT P(n) ¥ 21

T 39 A & (x + 2)0 oF YER @1 IR Al g9 2
(x+2)8 = 6CoxB + 6C,x5.2 + 8Cx#22 + 6C,x3.23 + 6C4x2.24 + 6C.x.2°% + 6C.28
= x8 + 12x5 +60x* + 160x3 + 240x2 + 192x + 64

TH TRNT (x+2)0 = xB + 12x5 +60x4 + 160x3 + 240x2 + 192x + 64.

&y

| "Ca'®® +7C@b + .+ A+ ACaTY, T b= 1= g

ZH{ .J.I Il.

HT Goheaa - 2
37d: 39 YT 6! 39 YR o for@ gewd 2

(ct+ b)Y Z”r:, "

|'.'_|'I

0. fBoE WA H o At o - ®1 fgR T #Ed 2




3. (a+b)! o WHR ¥ TR I W& (n+1) © AUlq w@iew 9 1 At 2

4. FOR o SR Y& §, a 1 UK Th o HH 9 W W@ Bl TE TBA UK W Y TR TG H
(n-1) 3R R &t yohR oifdm o & 37 ?1 ik S THR b F1 U TH ok w9 G 96
W E, A W H Y Y YE TR, TR W T | iR R sl whR Sifom wg § n W
A et 2l

5. (a+b)V, % WHR §, a 9¢ b HT WGl % AT, WA W H n+0=n, TR in F (n—1)+
1=n 3N S YR & 9 § 0+ n=n B 3€: 98 @1 S Fehal € [ T & Y&
9§ a dA b FI WG H AR T 2

8.2.2(a+b)n &+ WER i S Tafyre Teorferat (Some special cases)
(Ya=x T b=—y, SH BH T ?;

=y =+
= HCU."-'LJ! + uc_:xa-l{_}.) ¥ uchn—](_}.jz + rzczxﬁ'—i(_’}.}E +  + ﬂcn {_J_.)rr
=1C X" — "Cx™ly + "C Y2 — T + L+ L) C, )
BT () ="Cxr—"Car'y+"Cx2 ¥+ + 1P C y
(x—2y)* =°Cx* —3Cx*(2)) + °Cx* (27)
—Cx? (2yP + 5C,x(2y) - °C,(2pF
=x° —10x*y + 40x%)? — B0xH® + 80y — 32y°

(i)a=1 a1 b=x ¥/ ¥4 9K ¥ T,
(Hr="C )y +"Carx + AP+ +Cx
="+ Cx+"Cat + 0+ .+ 70X
TR, (1tx)'="C, +"Cx+"Cx*+"Cx* + .+ "Cx"
fargra x =1, % fou &9 9 €,
Sl 908 T A5 oo G I L
(i) a=1 a9 b=—x, THL BH T €,
(-2 ="C,—"Cx -+t TP+ 1P
fagia =1, % fore &9 I €,
0="C,—"C, +"C,— ... + (-1} "C,



IETEIuT 1 H X # 0 1 YER 91 SR
o1 feus U9a 1 TN Sk 8 uI| el ®,

[ ¥ +2 ] Rl £ &
! X _ 4C0(X2)4 N 4C1(X2)3 NS 4C2(X2)2 [ . + 4C3(X2) L +
£ 3 5,

4C4 N

3 9 27 8§l

. 34
=x8+4x8 . Vaext. b o442V 4

108 81

=x& +125 542+ A

IETETOT 2 (98)° &Y UM HIfS|

T B9 98 I I TEAS o AR A SR T AR W © oM U6 TG HET WA T,
fire fgue u99 &1 94 & 2

98 @I 100 — 2 faed =,

(98)° = (100 - 2)°

=5C, (100)° — ¢, (100)*.2 + 5C, (100)322 — 5C4 (100)2 (2)3
+5C, (100) (2)* - 5C5 (2)°

= 10000000000 — 5 x 100000000 x 2 + 10 x 1000000 x 4 — 10 x10000 x 8 + 5 x 100 x 16 —
32



= 10040008000 — 1000800032

= 9039207968

sarETer 3 (1.01)1000000 & 10,000 & @ A i HEw @€l B2

Ze1 1.01 &I < W | e Fieh GU8 99T o TEd $ U i foraet g9 U €
(1'01)1000000 = (1 + 0.01)1000000

- 1000000, 4 1000000, (0 01 + =1 HARF T3

=1+ 1000000 x 0.01 3= ¥FcHF T

=1+ 10000 + 31 YA UG

> 10000

aa: (1.01)1000000 40000

3ETE70T 4 fgug 999 1 9T ek f9g Sifse f& 6"-5n &1 S& 25 9 9 fSon ww 4t
g 1 99 g9 e

7 3 TSl a qo1 b o foU AR W WA q 990 r W H Weh dlfh a=bq +r
T HE WHA C 1% a Hl b ¥ AN & W q TSHHA a1 r ATHA T Bl B T TR

I5 <O o foT fF 6N—5n i 25 § 9 @ W | 99 g=dl ¢, 84 95 HET 8 6n-5n
= 25k+1 W&l 1 Ueh Wiehd HE& 21

59 WA 8 (1+a)'="C,+"Ca+"Ca+ _+"'Cga"
a=5 % fow 59 91w E,

(1 L5350 =MC 25+ 5+ o0 5
(6= 1+5n+ 527C,+ 5"C_+ ..+ 5

6" — Sn=1+52 ("C,+"C.5 + .+ 5)

6" — Sn=1+25 ("C,+ 5 °C, + . + 5™

6" — Sn=25k+1 TET k="C,+ 5 "C, + . + 5.

§ 4 4 4§



5 SO & TF w19 6" —5n F 25 § W RA @ © @ 99 1 g9 e

gy-Taet 8.1

Y9 1 ¥ 5 9% Jd% A5 k] JOR hifeu: 5.

6.(96)% 7. (102)° 8. (101)* 9. (99)°

10. fgug wHT &1 WA A g Tay HiEA-6 g o€t ® (1.1)10000 71 1000,

— =

(V3 2]

11. (a+b)* - (@-b)* w1 R WINW THE TET W@ ;o

(Vi-2)
' © Rl "M H1d IS

[~ f~
12. (x+1)8 + (x=1)8 o1 W T@ HITC SHHT TAN Hlep A 3= (V< +1)0 + (V=
1)8 =1 WM F@ FIfST

13, feamy o N1 —8n-9,64 § faura © W&l n T oH quiish 2|

33 C, =4

14, T9g =ifsw f& ="

8.3 MUk TWd W US (General and Middle Terms)



1. (a+b)n % f5u% TR § = @1 & veaw w % qmu w1 Y dew v
"CATD ¥ gk o T YHRI S ST TE % Shed § 29 %E 9 § 6 (r + 1)ai
77 GV 8 @+ b)) F (r+ )T TR, HTF U (General term)FEAR T T Traq
N forEd Bl o Tyaq = Y

2. (a+b)" % YHN o HeF U o AR H BH UM ©

() 9% n 99 (Even) W& & A TOR o &I sl &M (n+1) BRIl ik n ThH a9 Ge&

Tl ‘)
9 . .,’&q._]
€ T n + 1 T foom wem e s e ug ¢ © 0 et eefq -
T R
St
ST, (x+2y)8 F TR § weE wE / efq 5a1 9% 2l

(i) af€ n fowd ¥@ (odd) € @ (n+1) 9 T&N T TEGW, TER % & T TR
(T
+1 |

o+ ‘ ; fn+1
dem © R e (2x—y)! oF WER | wWeg ug

N

&

2 4t

b | e
et =em ek S serfq dfeet U= R

| T e+ “

o

3 " Y mix T 0%, % TR A W| S (n+1) T

e §, Ffe 2n 99 HE& 7

P l \“ i

7® 2nc x" Y =2nc . (smR) g R W R



T UE x W WA TR (Independent Term) AT 3= 9 (Constant term) <hacdldl 2

S0 5 9% (2+a)°0 o fgug THR @1 Wl 3R SgREST Ug WM & dl a & HH F[@
SHiTSTq|

3l (X+y)n @ fgq?; YAR ‘J.l| (r+1)_°ﬁ' 7= %:Tre-: = ”Crf’"}"

Uogd U ok W, r+1=17, A r=16

sqfeTT = _ 50 50-16 16
Tl.'- = T1+5—! = C‘m ) &
— Sﬂc_ j3+ 1
5HI FFR T, =g, 2% a
g4 91 & fF =

S;q?%fq’ 56{:‘1& (3]34 ale = mCET (2)33 a11

5 Bl 34
alf 3{:152

a1 16 = ilﬂl{:] .233
'C, x 2 300 17 33
3 *
N 16! 34 501
T a= = =1
[35.Qn=1) L. .
SETETUT 6 REEy fF (14x)2" % FER ¥ ger 0% H 2, @l
n TH o9 quiieh
2
Tel ik 2n Tk T T 8, SHaT (1+x)2" &1 729 95 L efq (n+1)

T 2



(2n)

X
[ —

T WHR, TA T Tpaq = 200 (120" = 20 =

2m(2n-1) 2n-2) 4321

x

_ nl nl

1234 C2Cn-2)Cn-1(Cnm)

X
mn'nl

[1.3.5...(2n—-1] [2.4.0...(2H]
) ! il o

[1.3.5.2n 1}2°01.23 1] ,

: X

_ 21l 1l

[L.3.5...(2n—1} & .
. rlar! )

135..2n-1) .. .

27 x

_ n!
ST 7 (x+2y)° o TR # xBy3 w1 i @ wifsw
T | AT (x+2y)° o TER H x8y3, (r+1)?§ Ig H 3 Bl

- T;-le ?Er xr (2-}); = Dcr Fr BT y r

Treq @2 xBy3 o x 3R y o Wil 1 ol HE W W W el @, r= 3.



X ~3 Q9N 7 _
'l N T

‘ 3 )
gafer, xBy3 w1 o = 9cg 2 3 = = 2 = 672.

L

SEETUT 8 (x + a) o fEU TR % S, dR SR WY ug HwHe: 240, 720 AR 1080 B
X, a A9l n Q@ HIC|

7l T4 9 € fF O 9’ T =240

g =t a

ATy "Cx*.a =240

s FPR "Ca2at = 720

s "C = 1080

(2) #t (1) § 977 F73 W 55 o9 & &,

uczxn—la'_"_?zﬂ {H—l)! EZ
"Cxla 240 T (=21 x

Ve, 6

X -{;? 1)

Ell . (4)

(3) & (2), ¥ 9 HH T,

a9
x 2{n—2) (s)
6 9
wase T 2D g g
a 3

3@ (1) 9, 5x%a=240 3R (4) ¥, ¥



27 THHT I BA FE 9 BH x=2 3N a=3 W HW@ B

SEETOT 9 AR (1+a) & AR § i HATE & o ONH 1: 7: 42 % IGUE H © al n
1 HH A HIST)

gﬂﬁﬁ?ﬂﬁ@(ua)f‘%wﬁ(r-uﬂﬁ raﬁa’m (r + 1)al 98, dF HATE 95 &

(r—1)6ﬁq'q' "Coa® ¥ qen Tt T Gy T YRR T qel (r + 1)§ W % TUTE

FE: om0 O ) it TOTshT T STUM 1 : 7 : 42 € 39fely 8 I eian €,
c ; |
o7
! - AU n-8r+9=0..(1)
C 42
3R ’ A n-7r+1=0..(2)

TR (1) 9 (2) &l B FH W BH n =55 U Bal 2

NUICERICEETIS IS
1.(x+3)8 ¥ x° &1 2. (a—2b)12 & %7 =

o [

frfafad o 99R o =aue ug fafau:

3. (x2 —y)6 4, (x2 —yx)12,x = 0

5. (x—2y)12 & yEr § <en v @ wifSU

y 18

]
Ox -

\ |'II'I . <
6. ° NS ¥ gur W 139 v W@ R



frafafad TR 5 O9 98 I1d wifed:

# 3y s .
X X i |
31 R

\ 6

7.

9.(1+a)MN & yor o fiag T fF am qe0 an & ToH R 2

&

10. A€ (x+ )N F FERH (r— 1), r‘_’ﬁaﬁi(rﬂ)ﬁqﬁésqmﬁﬁﬁl :3 15 @
STUE B, @ n T r 1 HH AG Hie

11. fag ST fF (1 +x)2N o 78R 9 xN &1 0, (1+x)2"1 & qE@R ¥ XN % s
1 g Bl B

o

12. m 1 YIS WH T ity freh faw (1+ x)M & JER | x2 1 o 6 @l

3,
2% 73
IIMETUT 10 © TV F wEr § x @ T 6
& w o1 i)
o \ |
O .~ ] ‘— ]
g . 2 3 "- -:III'|
7 T UM § T Topq = SN

I
o

P!

]
P
1D |t
S -

Laa)
|

——

:;w

2

s

i
~

p—

I

| m—

T
- ™,
S| =
o
P
W |
e

x 9 Tas U5 o fa, 95 § x 7 =ik 0 (FH1 AMEW) | 3Td: 12 —3r=0 A r=4



(3" 5
() 12

T4 ghR 5T 4% x § W@as 21 gafa s w8 = (—1)4 6cy

SEET0T 11 9% (1+a)" o ¥ER ¥ a1 af qen ot & i wwia goft § e qr fag
HIT T n2 —n(dr+1)+4r22=0

71 B WA € T (1+a)) & WEaR # (r+ 1)df 98 NCra’ B1 3@ YR € @I S Hehell €
& ar, (r+ 1)d 9 ® el 21 R @1 e NC, ?1 ey a1 af qema™! & T
FAL: NCr_q, NC, A "C,yq &1 WY A TNk THIR Joft ¥ B s@ferg

"Cr_1+ "Cryy = 2°C;

__ ‘ -..F'I! T _ _Hl — = — &
(r=—Tvin—r+1 (r+ltin—r-11 rlipa—
a LY _. X i ) .
a0
1 1
_I_

y=Dim—r+lin-ritn—r-1v (r+lirr-1in-r-1}

— .. 1
— L™

r(r—=1h(n—riin—r—-1)

1 l 1
- - - " - - . - + - - - B
=10 (e=-r—1) =ria-r+1) 1 iz
a ¢ _. ‘ M, _. LRV

1
=2x

=D (m—r=Drin—r)|




1 I 2

(n—r+Dt—ry rir=1 rti—1r)

rir+D~(n—riin—r-1 2

(n—ryin—r+Drir+)  rin—r)

AT r(r+1)+(n—=r)(n=-r+ 1) =2+1)(n-r+1)

T2 +r+n —nr+n—nr+r2 —r=2(nr—r2 +r+n-r+1)

2

T nZ —dnr—n+4ré —2=0

T n2 —n(dr+1)+4r2 —2=0

SETET 12 @Ry f (1+x)2" & TR | 7 98 &1 qone, (1+x)201 &% wer o <
T TR o TUNhT o AN o SR el g

=l Fifh 2n T TH G © SEAT (1+x)2N o YER H whed TH U UE © S 16

| =T ‘
) 2 e 7

'- /ot st (n+ )T w1

39 (n+1)al 9% 2nCnxn & TSR TN 2nCn 2|

T UHR, (2n-1) TH foud HWem ® s (1 + x)2n-1 o WER o q HEeA R
|"23n'—|f1\' (20 —1+1 I‘.I

> | < ‘ ) ‘ 8 . .
L F N greff w@l R (n + 1) o 98 R
T W & Tone wEer: 2n-1e 4 sl 2n-Tc @
58 g&R 2N~1cy 4 + 2n-1c = 2nc, @ifF Ncp_q+ Ncp= "cy

I8t arefre 2



SEETOT 13 fEUE WHE T SWM i B AR (1+2a)t (2-a)° § at w1 UE T
cAIS

T G B BH UG o T H fgUg WHE UGS AT Y WERU Hd &1 39
T

B9 W B: (1+a)'="C,+"Ca+"Ca+ _+"Cga"
a=5 % fore 59 91w &,

(3 +3P=C 45+ H ++CH
(6)" = 1451 + S2C + 531, + _ + 5

6" — Sn=1+52 ("C,+"C.5 + _ + 52)

6" — Sn=1+125 ("C,+ 5 ’C, + .. + 5™

6" — Sn=25k+1 W k="C,+ 5 "C, + . + 52

ed Gyul Ton HA qen gt wel o fored 1 orevashal el €1 eH shadl 9@l ug faed €
5 ot o B1 AfE alat ' = 2% qi w' fwa o1 wewar 71 9w A 2 e €, 9 T

44 4 4

1.10a* + (8a) (—40a3) + (24a2) (80a?) + (32a°) (-80a) + (16a%) (32) = — 438a*

Iq: TUHRA H at T TONH — 438 T

&

SEETUT 14 (x+a)) F FER § d 9 N % F@ Fw
7 (x+a)" % TEAR § (n+1) U5 B UG 1 3eciieh id g € HE Wehd © T 3fd H

WWWW&ﬁﬁﬁ%ﬂﬂh(n+1)ﬁqﬂ(n+1)—(1—1)%| 3T ¥ TI TG, TER
1 0 o n=(n+1) — (2-1) B mﬁ?ﬁwqﬁ,wwm—nﬁm%aﬁin—1=(n+1)

—(3-1). TH YR, Fq F (7 qE, TER w1 [(n+1)—(r—1)]_°ﬁt|?§ FA (n-r +2)7 w
il

3R TR T (n-r+2) T qg NN+ =1 gn-r+1 2,



4
B
©

SETEIOT 16 t 4 x#0, Sl m T Wiehd H©A €, % YN W U oI Ul ok
TUTieRT BT AN 559 Bl FEHR | x3 ol U A6 it

g b NV ¥ TR % wee 4 W % e Meg | (-3) MCq 3R 9 Me,



zafere XU T gfq@y o SIgaR MCy -3 MC4+ 9MC,= 559.

D (im—1)
=5

A

0
I 1 —3m + 2 T B m =12 (m T Wiehd §&A ®) WK il 2

S Treq = 12, x1277 4 Y S 2120 (g k129

Fiifer 75 xS arel U =EUl 37d: 12-3r=3 ol r=3.

59 9, e ug = 12¢5 (-3)3 x3 srefq - 5940 x3 21

SErETer 17 A (13 F R T (=57 @R @) W % e w6 @ e 9.
HifsT

zor (1434 F TR F (-5)7 qem (2r—1)7 W & Totteh A 34C,_g 3R 34c, o €
Fifer o T9A €, gHfeg

34C,_6 =3*Cyyp

g qWfl G9e © ek A r—6=2r—2 Iq1 r—6 =34 — (2r—2) B

Y qeA 1 FAM woh ok AR "'C="Cp @ Al r=p A r=n-p]

THAT, B9 r=—4 A r=14 W< g3N T r Thd G € 3N r=—4 Fug &l 2
Hd: r=14

1. A (a+b)" & TER § GUH 9 U8 HAW: 729, 7290 TA 30375 B @ a, b, X n I
EAISI

2. 4% (3 +ax)? o TR § x2 A1 xS o Uk @AM B, i a 1 A T it



3. TgUg 999 &1 TN % 8T PAwA (1+2x)8 (1-x) & x° w1 i F@ wife)

4. A a R b fo=-fa= qoiies =, @ fag ST & @" - b") *1 T PEEE (a-b)R,
SHh n Th o9 quiieh

[ Fehd al=(a—b + b)" fo@e TR Hifw|]

(V52 (-2

5. 1 HM Ad hifsg)
¢ - il r . - il
(flé—ﬁrjb—]) —‘r]b—q,‘ir;'“—])

6. * ' 1 " Fd IS

7.(0.99)° % YER % Ued A Y& 1 YAN H B THH FehedH WA Fd RIS

K/ .
8. Afz V3 %wﬁaﬁw@sﬁaﬁ?mﬁsﬁmaﬂwﬁﬁj &
?ﬁnamaﬁﬁm
‘1}': 2_
o. v = N @z o= g WA g WER T@ i

10. (3x2 — 2ax + 3a2)3 =1 fgug WHa ¥ YR T wifsw

T fgug &1 e ot uF guife n & fore wER fgug weE gR e S @1 59 e
o STIER
(a+b)1="Cpa" + "Cya" b + "Cra"?b? + ..+ NC,_4a.b™ +1C "

THR o TSI ok TUNh] o1 HATEd A URehdl S Hedrd 2

(a+b)" o TR T SAMUH TS Tryq = NCra o' 2l



@) F TER H, IR p g S B @ g UE - 4 95 ® SR A n fawm
EES R S =1 ]‘
‘. 3 ) = | B N =

genedaaAug - T ey b © Sl

WA A TR (etyr, 0<n< 7, 5 WOE T T A 915 g T ey
% 78 7 A [T B A (2008 §) H A 0E # uF AP, e dewe
FEAT, % ®9 H oA 1 13032 § A 1 Chu-shi-kie o =@ ¥ 9 78 FwR
ol T T 1544 T T 9 TR Michael Stipel (1486-1567%) = wewaw
‘fous i’ w1 it 9 TR Bombelli (1572%)9 9, n=1,2, ..., 7 % fag am
Oupghtred (163189 F n=1,2,..., 109 fau, (o + by o YET H O] 1 =@l
T & Ho9e & 99 9 Uit o 9 o g swie B = e
T & ™ ¥ wafaa o, F9iy 9gd 915 ° WEiE g0 o g Blaise Pascal
(1623-1662 %) F F7@N F=H fe9 w\n & PiEl &1 fawed & fon faga =
e

n@ Yo wE o fou fgg v =1 adum =wy e g fafen ge
Trate du triange arithmetic ¥ W5 T A 1665 H FA% T & 5
WY BB



&I 9

IThY AT AT

(Sequence and Series)

¥ “Natural numbers are the product of human spirit” — Dedekind *

9.1 9fHeRT (Introduction)

o ®, T8 STIRA’ W1 SUAM SR S o GWH fRa Sl 1 S €W wed © 16

IHE o Tagal &l STIHT H Geldg fRA T ¥ 99 TR dd ® fF 9HE & 39 Y@K
witeh fvan T ® fF W Sueh weE & wem, fgdm, g "en qen onfk @ wewm
gehd €1 SSE:, fafa= gue o w9 SaEen studn S SwA w A
gl I YR S Sk @l o s wR < S €, fafue oot o weh e e fmior s
2| Tt oM+ sremfeud wAd U oHH Sl € "HE fRaet o % & § sl
1 dgd Harolilﬁ s @1 fafyre g o STEIOT sh{H 9l 3TIehH iy (Progression)
Fead 21 fuselt wan o, g9 Wik 9o & GeY o Ug ¥oh 21 TH 1A H EAHfT Soft
o 9 A 3R Sifush ==l & oF WY-WIY W GHK HIeA, U WeA, iR W1 qel
O HIsd | HaY, favie sTeel o HAFK N Wehd &SN 1 49, n Uehd W& oh
I T AN T n UTohd &S o Sl oh AN 1 W ST HA|

Fibonacci



(1175-1250 A.D.)

9.2 3TshH (Sequence)

ast g9 fr=fafad sl @ faar &=l

o T Wifgal @1 S 30 o ® SR oafw & 300 oot H oS steiq war-fudr <@-g,
TRERI-TEG] 37 ohl W& A hifed|

300
et it w1 o e = U =10

g, fgdia, g, ... s9el 9l o fau =afe o gesil &t 9@ w2, 4, 8, 16, 32, ...,
1024 31 ¥ AT T ThH 1 A0 3t B, TET 84 Fed 2l

10 1 3 9 9M <d 999 fafq= =Ron & 9% 9 wis awel W faeR Sifse) 39
Uik W & HEW: 3,3.3,3.33,3.333... ME UM § A ANk oft Uk SAIHA 1 fmior @
gl T IHT | S HEA oMt € S ¥H Sl US HEd 2| IIHU o UGl ! BH aq,

a0, as,..., ap, ..., IS gRI F&fd o &) Y& 1% & W offt gen 59 ugiw wed €,

SHeRT TIM Sl €1 SIhH 1 ndl U8 nd T i FEUd S € IR 39 T gr e
T 8, T8 Y 1 AT U W HEd B

TH YR, AT oh gl (Yasi) o S o TRl ! T YR § e w €

a;=2,a,=4,a;=8, ..., a10 = 1024.
Tt YRR e WRTHA aret 3SR ¥

a;=3,ap =3.3,a3 =3.33, ... ag = 3.33333, 3|

3 oA, Y w g dif B € S8 uftfia oreRn’ wed € St e
1 ThT IR A €, it 3Ed 10 8 & (Fifta wemn) |

TF TR, ouRfid ogmw kel W ¢, W us & wen difi T o @1
SEME: Yalidd HARTA ANThell 1 3T Tk ‘' ST9RfHd 31shd’ 1 oTaffa e w1 e




2, St w9t T T e

;98 Gud ® % ogwy & fafa= s & e w0 ok fem & uw i i g
SN oA fohan S Wb ©1 SSreRond, Uihd WH HWemsH % I FH 2, 4, 6, ... R faER
Sy

Jel aq =2=2x1ap =4=2x2
a3=6=2x334=8=2x4

323=46=2x23324 =48=2=2x 24, ﬁ?%ﬁwml

TA:, T 3T ¢ fh HT H1 a1 UK a, = 2n, foR@l ST Hehar €, SW@fE n TH Aehd
ge ?1 36 YR, faum wihd gt & oA 1,3,5,7,... 8 nd U5 o g Hl a, = 2n -

1, % ®q ® frefd fHan s gehar €, Saih n Th Wihd GEA B

Sqefeed WeaEt 1, 1, 2, 3, 5, 8,.. 1 HIE T Ud & 7, fhq oHn ®1 W TR
Ty G ¥k i ST Fehll B SEEI:

a1 =ap,=1
az=aqt+ap
ap=apn-2+an-1,Nn>2

g9 3AJ%H %1 Fibonacci AJhH HEd %I

AT HETsl o ITHH 2,3,57... W N o AYST W@ w1 HE gA T 21 QW afvia

A o o o .
SHhH Elﬁ chdcl HIMEeh TIRMUd Teh Il ST Hehdl %|

TA% IIRA H AT STl Rl i S =ney foh 3ok fau fav ¥ Trm fRg fe o
T oA o fofor & fow &iE 9 #i dgifos aiern ereen fram =t emen @ &1 W
Tl €, S S aq, ap, a3,...,an,... P HANC &Y 3 Hoh|




Y qedl o MUN W, Uk IHH hi B Th ®od o ®T H of Whd & @1 uia
qTehd SRSl 1 T=ad B 3TUaT IHh! ST {1, 2, 3..k}. & THR &I &l HH-H
&H o o Gohd ap, o foIT a(n) 1 STAN & &

9.3 Uit (Series)

e & 9 aq, ap, a3,...,a, TR B, A HF aq +ap +ag +,..+ay GAHG STIHEA I
o goft weardt &1 gof uftfma stuan stufRfgd =R, Afk oW wHe: URfAd sreren
sfifaa ©1 9oft &1 §fy 4ft o wsffa w2, f9 o goha ed @1 9 fou i

<
e Hoha < (foman) &1 Suam & &, fger e giar € Sien 39 whR, gof

Z a,

aj+ap +ag +..+apy H Hwd wq, -] 2l
feuft gofi 1 U, 9 o forw €, wfess Tefyd @ o foe fwan s 2

ISR 1+ 3+5+7 IR TSI Al Uk GRAG it B1 S €9 ‘SO &1 IR HeTer
SYART Y T, q9 SHHT A9 39 T ¥ € W TR o Sied 9 ufifora et @1 erd: Sof
1 A 16 2

39 B PP I W R+ B

SETEOT 1 : 3 TS GRS o MUR W FHAfafad Y&i® TIHH o JUH oiF U8 9arEl ¢

n—23

(i) a, =2n + 5 (ii) a,= 4
gl ¢ (i)??lﬁan=2n+5,

n=1213 @1 T, &0 U & :



a1=2(1)+5=7,a2=9,a3=11

ZEferT, difed U8 7,9 d9 11 2

1
31d: TUH 99 9 3,4 T 0 B

SEETUT 2 ¢ ay = (n—1)(2—n) (3 +n) SR IRITG SFHA 1 209 U5 1 8?2
6 : T n=20 WH W, TQ

agg = (20— 1) (2 - 20) (3 + 20)

=19 x (— 18) x (23)

= — 7866.

SETE0T 3 A TR oA a, Ffafaa w9 & uftafia @ -

a1 =1,

ap,=a,4 +t2forn :—}2.

a 3TH o U9 9% A SifeT qen gd gvi fafam)
7l B0 U €
a1 =1,ap =aq +2=1+2=3,a3 =ap+2=3+2=5,

ag=agt2=5+2=7,ag=a,+2=7+2=9.



I ITIHY o YUY U Ug 1,3,5,7 1 9 Bl

Td A 1+3+5+7+9+.. Bl

U 1 W 6 T % IHA B YAF o YW Ui 9% fafed, foent naf ug femm wen @

1

n+1
1l.an=n(n+2)2.a,=

2n—3
3.an=24a,= O
no+3

=n—

5.a5=(1)""15""6. a, 4

o oo

fFrefafad 99 7 9 10 9% & ITHA § Y% &1 difed 98 A Hifey, 91 nal ™
feam w2

a

f1
— .U
-‘}.l.
7.ap=4n-3;aq7,az4 8.ap= <
i 2)
a,= —d.,
9.ap = (-1)"""'n% aq 10. n+3

9T 11 ¥ 13 T YA TIHH o Uid U8 fafew o S goit [ s
11.aq =3,8, =3ap_1 +2 9t n>1 o fag

o, .

1 g

12.a1 =-1,@, = , Bl n = 2

13.aq9 =ap =2,an=ap-1-1, el n>2



14. Fibonacci & qH Teifafiaa ®a o qiefie €

a,

L

il

1=aq =ap T ap =an_q +ap_p, N>2 @ A IS, Sefeh n=1,2,3,4,5

9.4 Uiy Siuit [Arithmetic Progression (A.P.)]
gd A eremEd fhu o W aun ol 1 g TR W 2

T STIFH ay, ap a3,...an... bl GHIR FIHA A1 AR 00 Fed €, I a4 =ap +d,

a4 1 YUH UE Hed © aU1 3R US d H GHiR JUft 1 9@ HR FEd

AH ST T TR gui (FEd ®9 H) W foEr R, 9T oW g T qen 9™ 3Tl
w 7, 31941°'cLa,a+d,a+2d,

A SOl T ol U (ATH UR) ap =a+ (n—1)d B
B9 GHid SUft ) G Tt i e o g 2

(i) I AR 901 oF &% U8 H Th ST’ el 9T, O 39 YR W T o THia
goft e 2l

(i) afs freh FHIR 9ot o &% T8 H ¥ T ST 9™l WU f, 39 YR W< 3TIHH
ff THa SO BT 2

(i) A% fordt TR 2ot & J&& U8 H Tk TR W TON fhaAm WU o, 36 YR W<
IRA off T Soft B ©

(vi) Afs fRet TR 9oft oF T U8 il T SR TR ¥ 91 f S @ 3§ J&R
U STIRH T FHiaX SO BT

o [

T8l SHeh oI5, §H THIR 29Ut o fou fre=fafed Sehdl 1 SUEM w4

a = 9¥™ TT), | = 3fd9 U] d = 9§ WX



n= T& ® §E&A, S,= FAIR F o n TG H1 ATHA
qMl a,a+d,a+2d,..,a+(n—1) % Th G 901 2, @l I=a+(n-1)d

S, *r—il Qer (=1l |

29 TH YR o T wd ©

"‘5 Zil{th]
p)

i

Y FD I o B

SETETUT 4 AR R TR SOf HT mal 98 n 99 nal 9 m, SE m 7 n, @ A par |
I SIS

71 B9 U ¥

am =a+(m-1)d=n,..(1)

M a, =a+(n-1)d=m, ... (2)

(1) 3R (2) & & HH R, 4 I &:
(M-n)yd=n-m, A d=-1, ... (3)

dqAM a=n+m-1..(4)

s9fe ap =a+ (p—1)d
=n+m-1+(p=1)(-1)=n+m-p

aﬁ:,pﬁq?\' n+m-p. 2

nP+—nn 1)

IETET0T 5 RS foRe TR 9ft o n 9_Y T AN 2 Q, T, ST&f P @1 Q 3R



EEGII I CRCE IS CREHI S I
zl O fF aq, ap, ..., ap < T THEET H0 7, @
|
N
Sp=aq +ap +agz +.+apn_1 +ap =nP+ = n(n-1)Q
SHfiT Sq =aq =P,Sp =aq +ap =2P +Q
SHiT ap =Sp —S1 =P +Q
Td: T ST T

d=32—31=(P+Q)—P=Q

SETEI0T 6 | FHiR Afgdl o g W&l o ANTHS 1 U (3n + 8): (7n + 15) Bl 12 & U
ST A Ad HIFST

&1 A T aq, ap, U1 dy, dp, HHYT: Y9 TS fgdfia @I gfcdl oF Uom W5 o1 9
HR B, @ ¢ g2 v o IFIER, TH N ¥ :

[ tia=ha ]y, 4

" - Tl
RS |

oI

2 e W B3l
q1 R T 7 T ."(1)
a, +11d,

s e a1

JUTTEE SRR A PR R

A () 4 n=23 WA 7




31a: aifod S 7: 16 B

IETET0T 7 Wek oA 1 UUH o § 371¥ 3,00,000 ¥ § Al IUH! 3 10,000 FGH Ui
oY, S=I9 o6l q% Fedl ©, 9 SEek g 20 a6 § Ww ¥ FA Hie)

T U8, 89 U ©, THiaC At fgen
"a =23,00,000, d=10,000, T n =20
I G T SEIT HHE W, T U E,

Sl 40 (790000) = 79,00,000

g =afed 20 99 ok 37d | 79,00,000 T9F U HT T

9.4.1 WHTAT AT (Arithmetic mean) &1 © & W@AW a qe1 b, BH 39 @& o o= o
Th G A o Uehd ® difh a, A, b THIR Uit § B, @ W& | Hl a X b H AR
e (AM.) FEd B

a+h

3
A-a=b-A A= <

a+bh

q S a qAl b oF T WHIAX WEA I Tk Igd 2 F w1 =feE B
SR ET IS

3TN o ToTu, & GEmell 4 a1 16 1 9UR T15F 10 ¢l 29 @@ B9 T 9= 10 F 4

q 16 % T TR Toh TAK 00 4, 10, 16 1 T Hd 2| 316 Teh @i 99
Soa €1 = fRu T et < gemet & i @ etfus dems 1 W 9 | gof
(A.P.) IR Bl HehTll? STaciiehe HITSIT foh GEAel 4 9 16 o &= § 3N 12 T@l =Y df
4, 8,12, 16 THGC U1 (A.P.) B Sl 2




q=a: frgl < 9Eet a 91 b o &9 fhadl ot 9EAeT il Wl THial 9T AP, °
offora feRen ST geRan 7

T fF Aq, Ag, Az, ...Ay @ T b & T n H&AT 39 TR €, fF a, Ay, Ay, Ag, A, b
T goft ® R
T&l b, (n +2) o 98 ¥, FAfq

b=a+[(n+2)-1]d

=a+(n+1)d
h—u
d =
. i+ 1
TOE UM © .
T4 YHR, a U1 b o T n G&AU FeAfarEd o
h—
1+l
Aj=a+d=a+
2(h—qa)
n+1

Ap =a+2d=a+

3bh—a)

nih—¢r)

1+ 1
A,=a+nd=a+



SEET0T 8 UHl 6 HeAd A iy SRt 3 SR 24 @ S WH W UW SIHhH Tk
AR Uit 99 S|

Zol " T Aq, Ao, Az, Ag, As T Ag, 3 AT 24 & HeA 6 GEAT €, AT 3, Ay, Ay,
Az, Ay, As, Ag 24 THIER Foit | €

T8l a=3,b=24,n=8.

TEfeTT 24 =3 + (8 -1) d, SHY U &Il © d = 3.

TH YRR A| =a+d=3+3=6;A) =a+2d=3+2x3=9;
A3 =a+3d=3+3x3=12Ag4 =a+4d=3+4x3 = 15;
As=a+5d=3+5x3=18;Ag=a+6d=3+6x3=21.

37d:, GEATT 3 qA1 24 o T 6 G 6, 9, 12, 15, 18 qqM 21 =l

1.1 ¥ 2001 d% ok oo quiferl T AN TG ST
2. 100 AT 1000 o HeA 39 Gt Urehd WEART 1 AMHS AG SIS S 5 oh O &

3. fordt gaieR Soft & Yow UE 2 ® AN UUH UH UGSl 1 ANTHA, STl Ui TR o
ANTHSA 1 Teh D 21 29T fF 209 98 112 2|

L]

4 TER SO 6. 2 _5, .. % fEat e H ATEA 25 22
| ]

5. forelt iR Soft w1 pat iw ¥ wen q o w P @ @ fag wifNC B wem pq R
l

T I 2(pq+1)%ﬁ"’rlelﬁp;t'iﬂ?.



6. A fepelt TR 9oft 25, 22, 19, ... & % UG @ ATHA 116 & a 3w I F0@
HifsT

7. 39 HHIR 900 o n UG} 1 AMHA 0@ RIS, TR k & U€ 5k+1 @l

8. afe frell Fwiaw S0t & n TS ST AMEHA (pn + qn2), &, SE p I q =R B o G
3 A@ Hifsra)

9. § FHIR Afed o n Ul o ARTHS 1 STIIE 5n + 4 :9n + 6. B, A 3Tk 18 o UGl
T A A Hife)

10. afg fHdt GUIR o oF Y&W p Y& HT AN, YUH q UG o ANMEHA o S¥ER @l al
Y (p + q) Y& T AR AT HIfSC|

11. AR fordt FAGR 207t o6 YoM =T q, r U8 1 AMEA HAI: a, b A ¢ B @ g

12. foret T Soft & m T n TR o ATHA HT S m2 :n? § d <M BF m o
qel nd & T ITU (2m—1) : (2n—1) Bl

13, afe ford) a9t & 29 US KT ANTHS 3n2+5n & dA THRT M df U8 164 B, @
m T JH 1@ HIT

14. 5 3R 26 @ == QHl 5 @AW Sy difeh W ST ehH Tk Soft &+ )

a’ +bh"
i 1 R
15. gfg U +5 ,a 997 b o U GHIGX HIET &l ol n <kl AF A SIS

16. m HE&ASA H1 1 91 31 o WH W Ww 3hH Th TR 9oft € 3R 7ef w (m -1)
of Gemet ®1 U 5:9 Bl @ m HT HA A Hife)

17. Ueh oAfdd RO 1 QA 100 T4 i Yo fhvd @ Y& o 21 A 98 g fohva
H 5 o9 ufq AE o € qf 30 of fervd 1 ufn @ ew?
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24. K Sq, Sp, S3 THEW: YAH n Uhd FEAST &1 IR, 39k o 1 AR QAT T I
aﬁn%aﬁmaﬁmwgg:=s3 (1+8S4).

25, Frerfefad SfmE & n W d AW BTG

26. qEigw fm ¢ o LT

27. HE FROH TH H TR H 12000 T B G 21 T8 6000 T RS IAH HA §
3R 99 R w500 T w1 AR fred o eifafed S@ ed W @ aE T e




Bl 12% oiftier =t oft a1 81 fhEM i ST Y oA fepal shida S UeT?

28, THYTE el 22000 T H TH WHet WUSA 21 g€ 4000 FIH TehS 1 § AU I
TR HT 1000 T4 ANt fohva o sifaflea 39 o W 91 M 9 fHan T & 10%
Jiftfer =t ot a1 81 SO THR ok fau oA forat ufer e wei?

29. TH Afgd T =R o= w1 T faed 21 98 TIF I STH! AR Fh G T
feal 1G9 1 FR9 <1 7, 991 ST 98 ff % hI FEdl € F T U9 W| w3
aTeT A SHIEA I S W I hoddl hich [hJ@e 9 22 @ 8 o Tl o WS Hel
S o6 TRl S/ @< BN Sk T U &1 € @9 50 U9 B

30. TH SAEH 3 TH dF § 10000 TG 5% SNth WHR0 A6 W SFH fHA1 & ¥ WhH
o W S w T q9 9, 15 a9 W Uk @i W fehat WA €1 T, qe1 20 o6 9% el
forat H B 7%, I1d Hied|

31. U fmiar wifvd s @ fop Sueht weia St goa 15625 0 B, & o 20% whi
R Y SHHT ST Bl 21 5 T A% T T AT GoF F B

32. frdl w0 o1 Al QU W o faw 150 FHa @ U gR T 4 =
3 % Big G, d 57 4 3R wd=ifEl 4 %W g G den 3@ YeR S| 3 e
ool w0 ¥ 8 fam sifus @ €, @ feA i 6t W 9 wifee, e s got e

STTHA ¥ TN A €, “fRet fram o sTgER ww uftenfia (ffea) ww A demsit
1 e | YA: BH Teh W hl Th ol o &9 H YRITG HT Fehd €, Toreen

Tid UTehd T&ART 1 HY=ad B YA ITHT U A {1, 2, 3, ..., k} F FHR I &I
9 oA, e v % "en diffa et €, “ufifia egwn” wedn € ARk wE
T IRfa €t © a1 39 eufifird o1k wed €

A AT aq, ap, a3, ... Th 3qFH T dl aq,ap, a3, ... & ®9 § Fad fHar T I
goft el & fom goft & 9= 1 gen it gid © S8 afitfid Soft wed ?




et orgshd W 9% WHE frEdie ¥ OFAR 9gd A1 Wed €, SHiak vl gt ©1 e
%! GHE JU7t 1 GE AR Hed &1 HHEd: B0 THI 9N HT YW UK a, WiE AW
% o Sifag 95 | ¥ weRid #d € THaT Aot 1 SAE IR A N df UK ay =a + (n
~1)d @I

TA@ it & n TR 1 A g FEfafed 9 gR W B 9

W B P,
2a ;,,,\H'—,,:‘,
>

a+bh

¥ < G a A b F GHR WA A, 2 F ¥ i ATFA a, A, b TR
gt (AP.) H B

el ST9hT I IR it 1 @ver #ed 7, AR HE U, 10 fUwed 98 9 TF 3TN
SIM § e ¥ TH TR UNE B W S FEd $| WURUM: BN O S
TOH U H G W UM r ¥ Wichfask i €1 UK Sl T Ak 9K A1 N S
9§ ap=ar 1 & B

I G i G
TR S F v a i w am - -1 @ L= a4 g R

[ab

FE A uAeAE Ged a 9o b #mn i me Y Y 3 seiq smEw 4, 6, b
i S

T4 9 o YA fied € fF 4000 ¢ gd sEidifEn o faifaEt w1 gwia den o

STHAI HT TH 1l Boethius (510 A.D.) o IR FHIR AT TONA AIhRHI i



SR YR AT (3fieR) o@el i ol vRdE Tfvas ¥ § STEYe (476 AD.) A
Teell R Wihd WEAStl oF o qel u 1 AWM U g gwe ewem’ S
AT 499 AD. H foret M off, # femm 3= p A U ¥ RY, WA STHH F n
TR oF A 1 g ot fEAm o Hem WRdig e SRS (598 A.D.), HETER (850
A.D.) T IR (1114-1185 A.D.) 7 G&AST o o g o+ o amm W fo=ar fF=m
TH g faftre ywR #1 ewH e wfoe § wewogel o @ S Fibonacc
sequenceHEAM §, 1 SMMT=HR 3eil o WM TR Leonardo Fibonacci (1170—
1250 A.D.) =1 e Taedt vassl ® AfrE w1 arfteetor fafite 9 9 g3 1671 5 °
James Gregory o STIRMHA 3TIhH oh H3H H URMHA 9o Ik &1 ST foham|
dieriurda qen 9geaa fagidl o wqfaa faem o IWa & oTHH qon gl §
Hafyd MRt 3758 1 ¥ UKA @l il




&I 10

T WU (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 **

10.1 ‘J-'I;ﬁﬁlﬂ (Introduction)

T o ydadi wemet § fifadm frdenes wfufa @ offed @ 9% 21 gEm: @©
dtemfora ofi wenfufa &1 GaSE B ASEE % WA W SAfhfG T hHds STeHe
FAYUH YA HIEE SRie TE TS Rene Descartes 3 1637 H UeRIRIG 3191 &deh
La Gemoetry ® TR ol 58 T&ds o SAMUMA oF 1299 § 9o o THIGROT &l faar qe
Hefud dvafer fafeal =1 grw gem sfafa wo favemo w1 gRom e o/ averfien
wemfufa (Analytical Geometry) & &9 H ScoifEd gidl @1 Ydadi wensti o sad fadenes
sifafa w1 stemE yRY fean B, fomd g fdens stell, féwier 9@, 9@ o feigett w
AefEd w4,  faget & o= w8, faueE g9 sk % aR ¥ eemEA fwan 71 3
gft Geheurd fadenier Sfafa & SMuR (basics) €1 STEU &H, Yoadi whenell § a1eaaq &1
T fewieh SfHfa w1 TReT Y WO o fow, Tead | (6, — 4) 3R (3, 0) fegeti o
9 o e B AeRfa 10.1 H Rl fH T R




(1596 -1650 A.D.)

(3,0)
e

STRfd 10.1

I ST fom g (6, — 4) oF x-3187 o ST y-3181 ¥ 6 TS TU W 3R R y-3781 &
IR x-3187 ¥ 4 THE U W 21 & WhR g (30) oF x-3181 o SR y-31e U 3
3RS T W S x-31E ¥ I g W R

T frefafed seagl gt &1 off st fwan =



L P (x1,y1) 3 Q (xp, yp) faigell & <= &1 g8

PQ= J w) (v v ;
|

ISR, (6, — 4) R (3,0) fegett o o9 HT

rm 7 4 - -
J3-6 = (0 +4)’ = 916=5 .o

I (x1, ;) 3R (x,y,) fagei = ™ ot W@rEe &t m:n ¥ fa:fawfa w6 ot g

.l'lili"i. +|”1L_1 TF?H 1_ .1'1| )

& frtu [ 3+ R A

Sereend, 39 fag & fdwis St A(1, - 3) 3R B (=3, 9) & fire™ o

[{—3)- 3.1

y=——— " =0
ErEe & 1: 3§ ofafawfia s 2, sgfau [+ 3 3R
1.9 1 3.(—3]
1= [ ﬁ}:{}
' 113 ¥

. fagm 9 % A m=n, @ (xq1,y,) R (x0, y,) a5 & foem ot Wa@s & v

| YA M * 1

- ' -

Fran i

fog o fdems \ g

IV. (Xp, Y1), (%, ¥5) 3R (x3, y3) ST & = e 1 &=k

1 . . | _

- ‘ L [ :..-": :'if'.;_. ] } Yo [t:.r_: :'-'.-_}J 1 L I'h:l';l _F:_._) ‘

i Ul Wl’s‘ %l
Serevond, T s fEes o (4, 4), (3, - 2) 3N (-3, 16) €,



o Y
16+ 31 -4+ (=314 4 ;".I‘:
SHAT  GIhA = - o

TS 2

fouqoft| afs f9s ABC &1 &%l ¥ ®, a1 19 fog A B iR C T @ W B @
a%ﬁéﬁi’@(collinear) 2l

T AT H, g9 TRuNe Sfafq oF 7emeA &l WeaH SATHdE SAehfd-ERal @i ok
Ul oh AT Bq Wad Hd Wl SHG! Al oF o gC H @I, SAHfA & Th
AAEYTH Fehoddl € R R e Sfted & oW o ogd U= W& SYET BT @

oftnferq €1 el g Sevd W o1 s freger @ fSgeR faw @ (slope) w1

GHeql 3Td STEvIF ¢

10.2 i‘@IT i @A (Slope of a line)

frderier o ® UH @1 x-318, & U A KO T 2, N WER TEE A &1 Hor 0
(AM SAfTT) S @1 |U x-31 i s RO o WY A ?, W 9u  gIend
(Inclination of the line |) hgcTdl 21 T 0° < 8 <180° (3T|§)"ﬁf 10.2) 1

Y
A

3TRfT 10.2



BH @A B T x-3181 T HU @iel 1 geer 0° Bl €1 Uk S (@l (y-3e] oh HHiW
Ty T GUl) T FehTe 90° T

ufterar 1 4t O ferdl Y@ @ &1 g ®, @ tan © i @0 | T BT HEd B

o% @ TSEeh g 90° ®, IEh! el YRt &l €1 Uk 1@l i & B m § oFe
FW &1 TH UHR m =tan 6, 6 # 90° I8 @ W Thdl T & x 374 FI o1 YA T 3R y
HeT 1 @l a7 2

10.2.1 ?@T&#ETFI, WWWE?@@)%’QWE?(SIope of a line when coordinates
of any two points on theIinearegiven)Wﬂﬂﬁ%,%ﬁ@%@ﬂﬁﬁgﬁﬁﬁ,ﬁ
9% guigan afifid et @1 oT: B9 W1 #F T H SH W fRu I faget & fadenw &
= H A FW 2

M ifST fF T FEdW (non-vertical) &1 WU fSent g O 2, W I 65 P(xq, y,)
3R Q(xp, y,) T TICAAN xq #xp, AL @ x-318] W el eft, TSt el qiefoa et
21 @l | 1 gw 0, AR A1 AfE HIOT B Gehal B BH A Teafadl W faem wd
gl

x—31& W QR qe1 RQ W PM o« @ifery (2merfd 10.3 (i) 3R (i) & <ei=n =

Y
A i
Q(x,, y,)
P (x,, y) )0 M
0
/ H
0 R >X

3fd 10. 3 (9)

TN | S @ [AHRIOT & MR 10.3 (i), ¥ £ MPQ =6



TfT @M | &t & =m=tan 6 ... (1)

tan E]:—MQ _ 2T Hh
g Bqe AMPQ F, MP x%-% (2
v, =)
= —
X, =,

gt (1) @ (2) 9, 89 U0 © R
a9 1l S9 O Afue v ?

Y
/

N
AN
\ Q(xzs yz)

!

ML 180- 00N Per,y)

TG

> X
O] Rr N 7

31Tt 10. 3 (i)

3MeRfA 10.3 (ii) H, £ MPQ = 180° — 6.
39(T, 6 = 180° — £ MPQ.

319, WM | &t @@ =m=tan 6

=tan ( 180° — £ MPQ)
=—tan £ MPQ

MQ _ »-y o n

CMP oy —x v

Herd: I qenet H 6 (x4, yq) 3R (x9, yo) ¥ S el W@ & @



1|1'| - _‘il'.

M —
Ny =X

10.2.2 @ ¥aTeN @& WHIAT 3N GEN & gI & Yldad (Conditions for parallelism

and perpendicularity of lines) HIH ifee ff Seaa et l4 AR l, H <, S TH

frdones a1 & € FHI: m, A mo Bl AE oifSy fF 5Tk geha wEe: a @R B € afe

I, 3R I, ¥9R Y@@ 2 (Thfd 10.4) T STk Fohld THM €|

33[%0:[3, SﬁTtana=tanB
THAY mq = my, e I7eh @l SR 2
faetma: afz <1 Yanst 1, 3R |, & < aua &

Sl mq = m,

99 tan a = tan B

w3l (tangent) Wel o TOTEE @ (0° SR 180° o W), a = B

37 Y@t guia

I T AW W@ |, 3R |, G Bl €, A 3R oheaet AfE Sk @l HHH 2|
IfE ¥@d |, 3R |, WER &a & (3Mehfd 10-5), T B = a + 90°.

24T, tan B = tan (a + 90°)



=—COtG= tj.l]]. {:}:

i
?:Tqi?[\m2= l I mq mpy =-1

Sl 10. 5
faetma: afg mymy =—1, AU tan atan p=—1.

dd, tana =-cot B =tan (B + 90°) AT tan (B — 90°)
TqferT, @ 3R B w1 SR 90° B
Ia:, @ |, 3R |, WER o4 g

IA: q W W |, W |y WER @a el 8 AR SR chaed AR ST BTl TWER
RO hH 2

H1
?ﬁqi_d\m2= l I mq mpy =-1

o o

afrze, fr=fafead e W foar =i

IETET0T 1 39 et o @ [ i S



(@) (3, — 2) 3R (-1, 4) foiga? @ BT A &,

(b) (3, —2) 3R (7,-2) feigati A e oAt 2,

() (3, —2) 3 (3, 4) Toigai ¥ et St 2,

(d) ®F TE3HE ¥ 60° T HIU ST B

7ol (a) (3,—2) 3R (-1, 4) fageli @ WM arelt @ &1 @«
4-(-2) 6 3

= = = ——

1-3 -4 2

TR
”?:—L:[:;] :L}:[]
(b) (3, — 2) 3R (7,-2) fageli @ WM = @1 *1 = f=2 43
d—(=2)y 06
M=———=—
(c) (3, — 2) ¥R (3, 4) fageii ¥ WM =reht @ =1 =™ d=3a [},Gﬁﬁw

gftanfod & 2

(d) TET @1 1 Fohd a = 60° | TEFAY, 1@ T S m = tan 60° = V3

10.2.3 ST I@TN o el &7 FIUT (Angle between two lines) I8 &9 T& ad H feerm
T ¥ 3 Emst & dr | four # € 99 SEd § R @ 9 3 @ ufaese et @
A FHIR Bt &1 81 BH < (@IS o §d oh iU T, Ik @l oh Uel H foEr s

T ST < A @ed L, IR L, % el HHY: m, $R mo 81 4 L3R L, & g
Wialﬁazﬁﬁ*

M, 01 3R mo tan a,



>
-

=> X

/ 5) /
3Pl 10. 6

g WA € o o9 < Wl wem gfaest i € a9 o & siifag@ il o g S
g Wt ? fm frdl Q1 G wivi 1 A 180° B1 AM oifew fR W@ L, @R Ly &
ra wert w1 B e ? ¥ (emHfa 10.6)1 @

0 =0q,—qay R aq, ap #90°

_ lanar. —lan ¢ _ m
SARTIT tan 6 = tan (q, — ay) l+tan oy tan . 1+ a1 11 (HEE 1+ mqmy
#0)
st © =180°— 0
HE: —IF.?]
g9 YN tan ':P =tan (180° -6 )=—-tan 6 = : A, , Fifh 1 +mmo #0

o, q Reafqat 3oa=1 2t =
- — h

frafa 1 afg 1+”"F'I”3W%,wtane ¥FICHS B SR tan @ SRUMCHS BT

forat a1 € 0 =EE B ok @ st wior g



1~ — NI
frerfa 1 afg l+r}?'m:w%,ﬂatan9 FUTCTE B R tan O emreAs ®0m
forarr a1 € o atfus =i g iR @ =@ wo @

39 TR, mq 3R mo, T drelt @t L, 3R L, & o= 1 =1 Hor (q fF 0 ) ™
TR T,

m-.—m
tanf = = :

: E l+mm,#0
1+mm,

(1)

st wo (aer fr 9) @ 1800 -6 & wEM ¥ W fEan w1 gEar B
l

T —

SEETT 2 AR @ e F A= W w4 % ok e 2 g a g @
1 B A HifQ|

Zol 0 A 8 & m, 3R m, o/ arell < @t & e <o O 39 YR ® %

\ . —
wn - —
| + 11,002

i : ? ]
I:j .I'_: I_T
fan— — 1‘1 g0 1= IL
! 1+ —m 1+ m
2 2




il F))
— =W =
1+: #i 1+: Fi
e 9T B © ~ =
. ]
m=3d m=——

5
2

l

safere,

3Td: SHA @1 HI BT 3 A B SMPfd 10.7 H < W HT HROT T fHa T €

SEENOT 3 (=2, 6) 3R (4, 8) fagewt = fyem @t @i, (8, 12) 3R (x, 24) faged =t
et areft W@ W " 21 x 1 A A6 i)

(8,12) 3R (x, 24) foigafl @ o aweht Y@ B @S A S



@ﬁﬁ?ﬁ%@ﬁﬂa%mm»] m2=—1,1\T7|'FI@FITCH%ﬁT‘|T%

I [2
—x = | IdT x—4
o0 —8

10.2.4 @7 fagen’ @t W@ar (Collinearity of three points) TH S g fv < wm®
@iel & o GHF e #1 A GHE o a9 W@t @ fag 9 ele) i €,
AEvTH Y 9 9 FA (coincident) BT €1 31@: 4fg XY-qel § A, B 3R C A fag 2,
qd 9 Tk W@ W e erlq @A fag W@ e (smeRfa 10.8) af% iR hew Ak AB Wi
@ = BC @l @l

Y
A

AB T BT = BC &l BT

>X

~

STRfT 10.8

SEET0T 4 9 68 P (h, k), Q (xq, y;) 3R R (xp, y,) Th @1 | 2| K@EY (h - xq) (v, -
y1) = (k—yq) (x2 —x1)

#el Wit fog P, Q 3R R W@ &, &9 W @

PQ ! @@ = QR i BT AU !



JIFII _— I"L..'.l I‘l-':"- —_ I'|I!

f1—x, X, —2X

ar (h=x,) (y2 —yi) = (k=y;) (X, = x1)

SETET0T 5 SMhfd 10.9, H Uh ok i # wHF R gq H1 oates kA @1 gHa eiv
i 1 T feafdal, S T=0,D=2 3R & T=3,D =8 3ifehd &I T &I TA H Fho
1 FAT ek T 1 W F@ sy el 58, e W R yeR et 22

> X

) |qHE (T)

STRIT 10.9

zol "M <ifee fF @ W *E fog (T,D) € W&l T 999 W D 1 Fefua 71 safer, foig
(0, 2), (3, 8) 3R (T, D) W@ 2l TH ThK

8-2 D-8§
3-0 T-3
N D=2(T+1), Sl foF e1vfiee Hay 2|

MOE(T-3)=3(D-8)

1. FdtE ad W Tk wgde wifey e 3t (- 4, 5), (0, 7), (5, - 5) 3R (-4, —2) T| THHI
gha ot Ja wifam)



2. 2a 9 o GHAE IS FT SMUR y-37e1 & Y TH IHR € & MR #1 77 fog
Tt foig W B1 Brge & o 3@ s

3.P (x1, ;) 3R Q(xp, yp) & d w1 O o ST w4 : (i) PQ, y-31&T o THIX ¢, (ii)
PQ, x-318 o FARK 2|

4. x-318 R T foig T QS (7, 6) 3R (3, 4) fogeti ¥ THE @ W 2

5. 3@ H A A6 ST S ge fag sk P (0, — 4) de1 B (8, 0) fage #I fua 9
@ & 7 fag § Sl 2

6. UEINIRE THT o WA fo fe@emse fom fag (4, 4), (3, 5) 3 (=1, —1) ThH GHR
et o i 2

7. 39 @I &1 GHIRIOT T HIST ST y-37&7 i o4 <M & amme 7191 741 30° 1 0
ERII

8. x 1 98 HH oA Hiteg frmen fag fag (x, — 1), (2,1) 3R @4, 5) @ 2|

9. T g &1 @M fru fom fememse f& f§5 (- 2, - 1), 4, 0), (3, 3) 3R (-3, 2) TH
T =S & i €

10. x-3181 &R (3,-1) 3R (4,-2) fogatn =1 faem ol W@ & = &1 S @ S

11, T W@ H1 o1 @0 W1 H @ w1 A1 S| A S % i o R T e
l

(tangent) 3 g W@isti 1 e T s

12. T @ (xq,y,) 3R (h, k) 9 ST 21 3% W@ & &/ m @ qf K@y
k—y;=m(h-x,).
a b

_ }._:]
13, A€ 9 65 (h, 0), (a, b) 3R (0, k) Th W& W & d fg@Ey & h k&



14, SHEN R a9 o fEfaiEa wEes W foaar sty (smepfa 10.10)1

@ AB S @a1 F1d ST 3R 39 AT 9§ 9d=t fF o9 2010 § SHO@n fohat grf?

Y
N

102
@
" B
97

(1995, 97)

92
(1985, 92)
4
> X
0 1985 1990 1995 2000 2005 2010
o
3Rt 10.10
10.3 %@T % W % %%T g (Various Forms of the Equation of a

Line)

g WMd § for fordt 9@ o fom w Y@ o fage @ gem era et @1 W o fage
F d *1 T G99 BN fefaiad 999 6l g 6 U §eE o6l o

T o e Fehd © 1o fean e fog et € g Y@ W e €7 SHeT S A€ B Hehdl
2 for e fogetl & Y@ W 8 1 fifvea wiaey o el sweu wifse 6 Xy- aa § P
(x,y) Th @ fag T L o gHigxw 2g &9 fog P o folu w U@ %om a1 wfasyr &1
T T ARd € S hael 39 ST W G Tl € W@ fag P Wl L W fed @, =g
T B 2| TeddE ' weM U UE S wHee €, fed x den y <A @
wftafea g 2

319, B9 fafv= gfaeei o Sfava @1 i FHiE | =R &)

10.3.1 gifarsT Taseataw 3@TT (Horizontal and vertical lines) T T &fast 1@ L, x-3181
T W WE @k YT foig B HRE AWM A a AWM —a T @R 10.11 (a),| @AT,



W Lo G0 A dl y=a o y=—a 2l fog & =997 W@ & fofq w ffl ww @
for W@ y-31e oF TR A A T TH YER, x-378 ¥ b U R feod Tk FealR W w
THT A Al x=b M x=—b & WA 10.11(b),|

Y
Y L A L
) N y=a . A A
< ry e
. x=-b (__{;__)
PN x=h
X'€ o % >X X'€ 5 >X
a
< v i > L
. .
v v
Y’ Y'
(a) (b)
SIHTT 10.11

IETETUT 6 A& o FHI 3 (-2, 3) W S arelt @St o THERT [ it

Zol 3Mepfa 10.12 H Yw@nsti =1 frofqal ufd T ?1 x-2181 & A9 @1 & yAw f6g & y-
fesmer 3 €, TEfeIU x-3787 oh FHIGT ST (— 2, 3) ¥ S el 1@ o1 e

y=3 Bl 3 YFR, y-398 & G SR (- 2, 3) 9 SH ool T & GHEw x =~ 2 7
(3Rt 10.12)1



> <

M
- x=-12 ~
- -2,3) y=3 g
X'€ >X
A 4 0
A 4
Y."
STFlT 10.12

10.3.2 fag-@TeT @ (Point-slope form) &eqdl HINT Tk Py (xg, y,) Th St @ L,
el g m 8, W frog wh o foig 21 AF <fifSe fov L W e @ 65 P (x, )
21(3Tepfa 10.3)

de, GRS 9, L %1 o1 39 UER ®

V=V

LA, v— v = m{x—x,)
T_ T|:| - L v k ’

=
(1)

it T3 Py (xg , yo) L o @t fagesi (x, y) o @& (1) 1 G &l € IR aa
FE 3 fag (1) +1 G & L 21 gHfew g (1) € asad ® < ogg @ L
1 GHIHT B

59 Y&R, T 65 (x,, yg) § H @l @/ m w1 W@ W 65 (x,y) ® AR SR het A
gHeh TSR TRl y —y, = m (x — x,) I T Hd 2

SETEIUT 7 (- 2,3) ¥ SH dTeft @li-4 i @I ST FHIH0T F1d i

7o W m=-4 IR & g (x,, ) = (-2, 3) B



Iuga fag-e@ €9 A (1) | 3 @1 T GHIRWT y—3=—4 (x +2) A

Ax +y+5=0, & S 7= g 2

Y
A

P(x, y)

Pu(xm }’n) Gl m

3TRfd 10.13

10.3.3 & 7%@’ g (Two-point form) HIH wifse @ L ] fu ﬁgaﬁ P1 (X1, ¥1) 3R P2
(X y,) © S € 3R L W =k fag P (x,y) © (3Mehfa 10.14)1

3TRId 10.14
@ fog P4, P, 3R P W@ ¥, 7Hfog,



P1P &1 B = PqPp &l @A

.1"_.I'EI o)
3:[% A= X2 A
Yoo .
r=V, = (v =)
a7 LU TR

T THR, (x1,y1) 3R (x9,y,) g o oI ol T@r w1 g

Yo=Yy

Yoy == (X —x)

X274 @

saretor 8 fagen (1, -1) 3R (3,5) ¥ TR 9 el W@ w1 qHie fafam)

T T xq =1, y,=-1,xp =3 3R yp, =5 A fog T4 I (2) o WA G W1 A
TR, B9 U ©

S=(=1) :
v (= )

-1

2l _')'1“+-*1"+4_”,Tv|‘r3?9ﬂ12w°|w%|

10.3.4 @7eT 37d:@< ®YT (Slope-intercept form) HH-H TH Th Wl & AF ITH! @A
qA1 STk N el T Y W HIE T @ g Bl 2
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(0,¢)
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'&@1

Xé— = >X

3T 10.15

feorfa | e FIT fF el m ) W@ L, y-31el W g foig @ ¢ g W ufaess i @
(3T 10.15)1 T ¢ W@ L FT y-3id:TE Feamd ¢l W< ®9 T 39 fog & Fdens sl
I8 @1 y-31e @ et €, (0,¢) €1 T8 WHR L 1 @ m © 3R T8 T fer f§g (0, c)
¥ Bl St B @y, fog-gre ®9 9, L w1 S

y—-c=m((x—-0) AT y=mx+c

TH YhR, B m Al y - @S ¢ drell W R 65 (x, y) hadt IR e st gt afg
y=mx+c..(3)

M T T ¢ F1 AF &S A HOMHS SO AR y-31&1 ¥ Aq: @S HAL: &9 AT B0
IO 9 &1 &l

frorfa 11 Feud HIT @/ m ol W x99 9 d idSEe St g1 q9 Wl Lol
T gy =m(x-d ) .. (4)

feafg (1) o =&t afvfa 9 fomnel = 39 g0 &1 9 T g6d 2

P | —

~

SETET0T 9 39 J@efl o g fafgu fS9eh faw tan 6 =

, <& O Y@ & g



I | ed

AR (i) y-3fa@e - = B, (ji) x-3(qEE 4 B

l

1o | e

< 5 . o
ZoT () 78 W@ B B =m=tan 0= < I y- FAWE c=— - . TR, FA-IHATE

1
y=—X-
ﬂl

Kq'o"‘?l'ﬁ'ﬁ?ﬁ@)@i'@aﬂm‘ 4
siefiee gt 7

q dy—x+3=10

o |

g, st

]
. 5
(i) ¥, m=tan 8= < 3R d=4

THfdT, Td-31d:@s ¥4 S §F (4) ¥ @1 o FHHW

1
M= j(_x—{r T 2y—x+4=0

F-u

2, S Al gt B

10.3.5 37T:@E-®T (Intercept - form) HEIA HIST foh Teh (@ L, x-3(d:@e R y-3d:
GE b S g1 T L, x-318 ¥ 95 (a, 0) SR y-1a1 W f6g (0, b) W fHerdt & (3Mepfa
10.16) |



‘\ (0, b)

(a, 0)
b
0( ------ I/ ------__}\ }X
37T 10.16

@ % 3 fig w7 e @

A= _ |
v—U= (v—a)y Al av=—-fx+ab

0 — g1

v

— 4+ =]
s (D

TH YHR, x-3A4 X y-3I W HAY: a AR b @S T orell @ H FHEHO
X
__+.‘_:1

Freffaa s @ D .. (5)

SETETUT 10 Teh W T GHIHOT 0 BT S x- R y-398 9 HA;: —3 3 2 o 3a:
we T 7

Zl T&l a=-3 3N b=2. ST Ad:Ee &Y (5) W W@ 1 FHEHT

X

p .
o=l W 203y 46-0



10.3.6 &iad &Y (Normal form) WWWWWWWW?W
@ A 2

() 7w i3 % Y@ w < # e

(i) @9 TF o x-3A& o &g T HI|

o e R Lt @ @ el ga fag 0 9 ofifes 38 OA = p 3R M x-31% 3R
OA & & &1 HI £ XOA = w. &MIF a8 § @1 L &I G9a feafqar swewfa 10.17 -+
Mg T €1 Sfe, TAN S L 1 @l SN 3@ W Uw 65 A e €1y feafa § x-
a7 W AM wa eren T R

Y
Y A
L
L 1 | AT
™
A
A
P : P
®
o " " ml ‘\ ~
Z. i ~ X ( > X
X< M S X P M 0
v v
Y' (i) (i) Y
V4 N'd
| AN L
M ,_ 0 M
xu‘:\ o> X X' €¢=— />x
p PN,
A A
v v
Y’ Y’
(ii) (iv)
3Tl 10.17

g feafa o, OM = p cos w 3‘ﬁ'{MA=psinw,WW1%l"§;Aa?ﬁ§'W¢(pcosw,p
sinw)%l



T AfIRE @1 L, OA W &d 2l

| | Cosm

QA B tan m 51N
@I L &l e =

Ccosm

v, L w0 # gin fig A cos w, p sin w) I8 W ferd 1 gafm,
f93-e@ 9 9 @1 F1 g

g x cos w +y sin w =p.

37d:, 9 g @ wifas i p SR o x-31e7 qo1 o o <= HI0T @ el @1 HT G
Sﬂwéxcosw+ysinw=p...(6)

SEETOT 11 @ HT GHIH J S et got iy @ oifes g 4 TRE IR o x-
&1 qT oS & = B0 15° B

Y
N

I\

STepld 10.18

zol I8 o8 & ® p=4 3R w=15° (MK 10.18).



A, cos 15° =

NRE

o N
sin 15°= ~

REREL N& &g (6) ¥ T il Tl

. , . 1 1 -
.xn:-:slﬂ"+;ran1:-‘"=4m{,r: “:—J_M [+ 1) [T -1y =T

21 @ arefe wefe 2

SETET0T 12 BRAEES 99 F 3N T M K T g Gl & §qe & 21 & ©
fh K=273 S[d F=32 3R K=373 5@ F=212 9l K &l F o Ua § oI hIteT 3 F
1AM [T hiSE &k K= 0

Zol HeqAl HIfT foh F, x-318 o SR SR K, y-2781 ofrffew & a Xy-aad o &6 q fog
(32, 273) R (212, 373) feorg &1 @ foig ®9 g7 4 g (F, K) & gQ Gq=e &M el
TRt frefefEd ©

373273 100
K 273="7"" U (F-32) 71 K- 273 =~ (F-32)
5, .
K- (F 32)1275

IE i Hey g1 9d K =0, 9 (1) 9,

2755

- 5 i e —— e R - -
'-'=g|._F——"i-_.'+3-"—" 1 F-3i=-—7—=- 48l 4 =71 F= -di0 4




Senfeuen fafu: en SMd € T T o SHieto o1 Welad ®9 y=mx +c @ T: F &l x-
el o IR SR K ol y-3781 o ST A Y W HHIHT

K=mF+c..(1)

o B9 § o Wehd g1 gHieRwor (1) fagei (32, 273) @R (212, 373) ® EWqE B T,
sofere,

273=32m+c... (2)

3R 373 =212m +c ... (3)
3 2297
9 9
(2) ¥R 3) MEAFA W, m= ’ dRc=
(1) § m 3 ¢ o 99 WA |,
3 2297

K=—F+
» ¢

.. (4)
St for erefiee |y B 9 K =0, (4) § F = —459.4 9w 2il 2l

X feooft| &9 Sd © fF G0l y=mx + ¢, § 3 =R, THd: m 3R ¢ &1 T QA
3R I Aq & o faq &6 @1 o Gl &l 9 i o o g1 gfaay =1eg)
Suda Al SIEON H W {1 B GH 9w & ferw S wfaey K3 €

9 1 Y 8 O, @ HT FHIHW A1 wifeC S 757 T wfasi s wge wa €

1. x- 3R y-37ei o gt fafem)

l

7

2. ' < 3R fg (-4, 3) ¥ WH @l |



3. T8 (0,0) ¥ WM drefl 3R &1l m el

A NCE
4. fag (" ‘”“"JJ Y WM arelt 3R x-3781 ¥ 750 & HIU W FHT gL

5. 7o fag oF o 3R x-37& &l 3 THhIE i g0 W Yfd==] & qo1 Q-2 aell|

6. UA fog ¥ TR y-31e1 I 2 THE H U W Y=g HH el X x-H1 o7 fawn &
1t 30° T {0 FFH et

7. fogati (-1, 1) 3R (2, —4) ¥ W g

8. 3T @1 w1 GHIH T Hife foosr a1 fag o «ffas @ 5 s iR o, o[ x-
e G 30° HT IV M T

9. A PQR & Y P (2, 1), Q (-2, 3) 3R R (4, 5) 1 34 R ¥ A =reft Hifeash &
TR0 1 HifSTT|

10. (=3, 5) ¥ B WM arelt 3R f6g (2, 5) 3N (=3, 6) ¥ W oelt W@ W oA« @ H

THRI0T A hifa

11, T @ (10) daar (23) fagent & foem ol @ @ W od © 991 SHH! 1: n &
sy | fawfs et B1 Y@ w1 iRt A hifer)

12. Th @1 1 RO A wife S Fdeiel § wHE efdEs wed © iR fag (2, 3)
¥ S 2l

13. f6g (2,2) ¥ 9 el @1 F1 GHHO Fd Sif {59k gR1 1l § & Sfq:@sl &
I 9 T

2n
14. fdg (0,2) ¥ WM arell 3R ¥ x-3181 @ [ S O ST I
HIFTT) 3Tk THIR 3R y-3781 1 a1 foig T 2 ThE 9 # W W Ffa=ag w0 g @
1 FHIHTO I 1T IS

15. gt fag @ foreht @1 ® een T oo W@ @ fag (-2, 9) W e ®, W@



HHIHIT A hitad|

16. disl 1 B @i oo L (W o) Sfcwm@ q ¢ &1 Waw wer 81 T @ 9 9 L
= 124.942 S& C=20 3N L=125.134 S[d C=110 &, dl L &I C & Ua H oI whiTeU)

17. foreht g9 WeR &1 @ ufd 9w 980 foeX 3, 14 % 9 fAX & W& W 3R 1220
X T 16 % Ufd fAet & 9 @ o= Gehal 21 fIhF god qO W oF HeA & Heo i
fas AFd gL I 9 wifeT % 9fd g«e o8 fha g9 17 & 9fd fae & w9 9@ o=
BET

18. ofell o Wre t@Ee w1 ue f6§g P (a, b) © fEmu f W@ o wHiem
i_f_izz

a b 3

19, 31ef o sre @GS i fag R (h, k), 1:2 o U o fadem st &1 @1 &1 geieto
A it

20. @1 o FHIRIUT S Heheudl &1 G & g g sifee fe 0= 55 (30), (-2,
-2) @R (8, 2) W@ 2|

10.4 %@T <hl AUch W (General Equation of a Line)

Tderdt hemsti § THH q R UREN F UH OWI AYH GHHIU Ax + By + C = 0, Hl
seRE T Sl A, B 3R C, U@ arfas oR € fF A 3R B T Wi g & 2
THIHTOT Ax + By + C = 0 &1 @@= §ee Uk EXel W@l Bl | 6T, Sd A 3 B T
el 7 T € A Ax+ By + C =0, % ®Y Kl HIE THHW W H AUR

THRTUT (General linear equation) 31 TET T AR FHHIOT (General equation) <hadldl
2l

10.41 Ax + By + C = 0 o fafq=1 ®9 (Different forms of Ax + By + C = 0) THIHIUT i
frfafad gfeanetl g Y@ o gt o fafv= &4 § ®iafa fear ST &l ¢

(a) @TT-3Id:@e ®YU (Slope-intercept form ) A B # 0, al Ax + By+C=0 E3l



A C

p=——x—— 4l p=mx+c
14 |3 ()
A o

HIl— ——— AT i =

Sl 3 B % w9 § forar o1 5w
— A
T WY & fF e (1) 39 Y W eel-sidsEe w9 § fwwet e B ek -
C _C
same D of g B=0, df x = A S R T SR Y@ w1 gHeR 7 RS
C

T TR 3ﬁT x-3d:@e A %I

(b) 3Td:@E-®Y (Intercept form) A& C#0, @ Ax+By+C=0 &l

X W X ¥
=] AT T4s=
¢ C a b
A B (1)
C C

el a = A 3ﬁ'{b= B
Y S § T 9T (1) 39 W@ o GHIH ] 3fd:@e ®9 ¢ 58k Hu9:
C ¢

X-37d:EG<€ A AR y-3id e B 2l

af C=0, A Ax+By+C =0 &I Ax + By = 0, for@n <1 @eha1 ® St qat fag o oI areft
@ § SR gien, st W ¥ dEe €

(c) & @7 (Normal form) T Tife@ foh TH#Ol Ax +By+C=0 I Ax+By=—-C ¥



ﬁKﬁHi’@TWEﬁchosw+ysinw=p%,Hﬁpﬂﬁﬁﬁ@i’@ﬂ@[ﬁmﬂﬁaﬁ
e T N w, ofd TH x-31& 1 eFcHeR TG¥M oh o= 1 HI © SECT, SHI HHIHOT
T € e

A B £l
COS® SN p
L ()
u:nsm:—ﬁaﬁImnu:—B‘P
e C C g & 2
roreo=(-2) ()
sin W+cosw=——] +| ——| =1
SIN° 0+ Ccos ( C c
9
: c* C
p= 7 p==x

o A*—B* VAL B

3 sinw =

cosm =

ERINIY

Y YR, FHIHUT Ax + By + C=0 1 oid &Y

A B
e e St
VA?+B’ VAT+B’

XCoOsSw+ysinw=p

Cos m = sin @ = & o} p=%

A B i
Pt e — e T
e vA’+B’ JA'+ B’ JAZ+B? &
g

ol 1 3fad ==F =9 YR fhar sar @ o = oreas @)

SETETUT 13 Teh @1 1 THIHIOT 3x — 4y + 10 = 0 B 3Eh (i) BT (i) x-3 y-3{a:@e
ISl

g (i) TS g AHiehtor 3x —4y + 10 =0 I



-

v=—x-
4

b |

(1)
fer@n S @wehdr 81 (1) &1 o y=mx+c, ¥ % W eH 4d € fF & g€ @1 &1 =2 m

-
3]

- 43

(ii) TR 3x — 4y + 10 = 0 1 39 YR i fer@n sn wehar €

- (2)

1 T }— = . . .~ e
SETET0T 14 FHIHT Vv y—8§ ]ﬁ T ®9 H WA ST SR p d91 w o
M A hifed|
g T aeftento

N3x+yp - 8=0




Jg J‘ - o Nais b ¥ als
r+—y=4 T xcos307+ psin 307 =4

e (2)

(2) %1 T xcosa+ysina=p, ¥ HH W, 84 p=4 3N a=30° d 2l

N =520, Br—x+06=0
sareror 15 T VI T I T Ve VOV T YT O= Y st & dw w ww
HIfST

zel § g

l
{ . . _ 1’ = _— - -
g VSV v H= E}m NE @

—

%@1(1)ﬁa1am1="’";3 3R @ (2) HI & my = V3 g
Al YEnett & s =2Esw (A R 0 ) 3§ TR ©

m,

tanf =

1+ myms
. (3)

m, 3R m, & WM (3) ¥ WA I,

1
ﬁ_‘g _‘ -3 |
23 | 3

tan 6



99 6 = 30°. I BT 21 37d: M @Il o &= U A Al 30° A 180° — 30° = 150°

2

e X+ HV+ e
SETETUT 16 JUIET f I @ ¢ Oyt
by, by #0

ol >

0w Ear D D sk ww A @ T hiby =0

7o & TS 3@t uY et s gedt ©

i1 ('

| =

h b (1)

AR _ D ha . 2)

il

Y (1) iR (2) & T FE my = O sl my =

=0 AW aXxthvte

I () @ gEiR B, AR mq = my, NEY W@ T ®

oy

hj h:
(i) Y@Td @& e, A€ my.my =— 1, T wre e @
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&

, Slel



S P
ST 17 W@ '“-1}“’_“111?1%[34%1%@(1,—2)@31%61@%@%
TSR] T HifTC)
magm 2y tI=04
] 3
V= —X+ —
2 2

foran S Hehal B ... (1)

|
%@(1)ﬁ@ﬂm1=2.%|wﬁq,%@(1)é€aa%@ﬁm

]
m,=——=-2

n, 3
B -2 arelt 3R f6g (1, -2) W S et W@ 1 S

v 2y= 2ix 1} A1 »=  2x

3, S ervfe geieT B

10.5 Ueh rﬂ% Ohﬁl %@T -{}[ %i' (Distance of a Point From a Line)

wF foig 1 PR YEn @ o fig @ W@ W S o F1 A §1 HE AR B L Ax+ By
+C=0 TF W 2, @) 55 P (x, yq) @ T d 21 f6g P @ @1 w @& pL difag
(3Rt 10.19) AR T@1 x-3787 3R y-3187 ! HAI: Q 3N R, W Toert € o 37 foigent &
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A Q A sk R B ¥

Y
N
L:Ax+By+C=0

(0]

3TTeRT 10.19
st PQR &1 &ewat Frefafed yeR 9 fFan 51w @

2 HARE  (APQR)

APOR] épjﬂ.ot{ ’M =

&R = foaa (R . (1)
1{ Yy { Y C Y y
= {_}+E ‘—.—' ——— —E—_]'l ‘+ 0Ly, —0)
et & APQR T 8T = |\ /N AND g

¢ ¢ ¢
_.7'."__|_:|":|_ oL
2B A AB
-
—. ‘.”"L_T|+H_]’l+{1-‘.~
a1, 2 APQR &1 &% = AB 3R

(oS- (£ - o) s



APQR o &5T%el 3R QR o ¥F (1) § @ I,

Ay + By +C
PM=_ " J"'1
VA= B
‘ A_]_" + BL}E] —(C
P — —
[ A2 4 2
a vA —B

9 R, f65 (x,, y1) @ @1 Ax +By+ C =0 ! difash 30 (d) 39 THFR T :

;A X + 81| LB C1

o —

M."IAE ! H:

10.5.1 E"} QHIAY I@T31l & Sier &t g‘ﬁ' ( Distance between two parallel lines ) A ST
¢ for gaiar T@rel 1 <e 9uH 'id 21 39T, GHid 3@t 39 w9 4 forel S gehdl @

y=mx+cq..(1)

AR y=mx+c,... (2)

O
— U']
%@1(1)x-31&1qm%|3A[ o F wfaese w0 S emefa 10.20 ® @
21T @t & o # @, fag A 9 W@ (2) W o & daE 21 gt W@nei (1) $iR

(2) & o # 0

(—m '}[. _i\] N (—C;. :

i

— | ﬁ"_y+mﬁ )




b

d
X'\.l A(_lu)o 7 X
m
ST 10.20
M YR ﬁ . i@T\O’ﬁ _1."_.F.i'.f,'l."|'n£':?"ﬁT _1';Jff.l'+{".a:)_ Eﬁa El'ﬁ @
|{'.—r;: |
="
N It
afg @t =mues &9 § § TE € 1efq Ax + By + Cq =0 3R Ax + By + C =0, dl U
LG -C, |
o = —
CEl V A B 1 ®Y o ol B

forenelf 39 w@d WrE T TR R

3aTETur 18 f93 (3, —5) I WM 3x—4y —26 =0 ¥ T TG HitwQl

7 g W 3x—4y—26=0... (1)

(1) 1 g @1 o AUeh THe0 Ax+ By + C =0, ¥ & T, 89 UM &:
A=3B=-4 3R C=-26

fem geom M3 x, yq) = @ -5 ® fw fig w® W ¥ @



SETETUT 19 A T@ISH 3x — 4y +7 = 0 3R 3x—4y +5=0 & o9 &1 U T *ifew)
&1 981 A=3,B=—-4,Cq =7 3R C2 = zHfeTy, anefiee gl

—_ r
foD

o = =

N

W

1. Trefafaa gl 1 Se-3Aq:Ee 9 o ®YARd ST 3 SHeh @1 ao y-3id:
T FA hitT:

()x+7y=0(i)6x+3y—-5=0(ii))y=0

2. Trefafad St &1 sfd@s ®9 | SR ST iR el W g g %I T
Jd:@e A hifeg:

(i) 3x + 2y — 12 = 0 (ii) 4x — 3y = 6 (ji) 3y + 2= 0.

3. frfafeaa afiwol w1 od &9 § ®qdia ST 76t got fog o oifas gRar sk
T qAT &9 x-3787 o &1d T HIU A HIMIT

ey

ix-""" +8=0(i)y-2=0(i)x—y=4.

4. 88 (-1, 1) =1 3@ 12(x + 6) = 5(y — 2) ¥ U ¥ it



X 5
5. x-318 R fegati s o Hifery fomert @ 34 ]@@mm%
6. TR Tae F F9 F gh 9w
(i) 15x + 8y — 34 = 03T15x + 8y + 31 = 0 (ii)l(x + y) + p= 0 AR (x +y)—r=0
g Y420
TSI

8. Wl x—7y+5=0 W &g I x-3id:@E 3 Al @1 HT GHHW G HISTY

o THi 3R 6y (—2, 3) © S el 3@ 1 Sl A

. F‘.-- = Eﬂkﬁ A F‘ = faY aWa
9. el \/':1 + =1 A +£~1 ] o &9 hT IV Jd HIFST

10. foigett (h, 3) 3R (4, 1) @ WA @wedt @, @ Ix=9y-19=0

yferese Tt 21 h 1 HH Fd hIfeTU)

11, fag HIfST & 65 (xq,y,) @ S oreft 8 W1 Ax + By + C = 0 o oI @l ol
THIHTOT A (x —x4) + B (y—y4) = 0 @I

12, f6g (2, 3) § WM =t & W WER 60 o o 0 W Fiess it ¢ e Th @
w1 el 2 € A SO W1 1 GHIOT 1 Hifer)

1 HHRT T

13, fagati (3, 4) @R (-1, 2) *I oM ol YEEe & oo gufgarses W@ &1 gHw
I SIS

14. 85 (-1, 3) & @1 3x + 4y-16=0 W =i & «aug o e @ wifu)
15. gt foig & WM y = mx + ¢ W Sl T @a @ 9 fag (-1, 2) e 2
m 3R ¢ & AF Fd HIQY

16. AR p 3R q FAY: ga fag o W@msti X cos B + y sin B = kcos 20 3R x sec 6 +
y cosec 8 =k, T a0 &1 oAaEdl & a g ST o p2 +4q? = k2.



17. 3ot A (2, 3), B (4, —1) 3R C (1, 2) ot 51951 ABC o ¥ A & SH&! §q@ ol W
od Sl T B G i S qAl GHRL F1d hitey)

18. AR p 7o foIg ¥ 30 W W S @ Ff @6k o M9 W A& W H 3a: @< a
| | l

=y
dhbd d faee s 4D

. 2x+v=3=0, >x =3=0 3x—v-—-2=
20 af T x+ 1v=3=0, 3x+1n d X ()

G (concurrent) B, @l k T A A SIS

zol 9 @ g et € 9k 9 U wdfis fag 9 g se srefq et < e
1 Sfaeee fag el Yar w feufq e ==l < @ €

2x+y—-3=0..(1)
5x+ky—3=0..(2)
3x—-y-2=0..(3)
(1) 3R (3) ! o oH fafy 9 ga & W,

X ¥ 1
2-3 944 23
S1+k1-3=0 A1 k -

aMov-=1 y=1

THERIT (2) I = HAN 9

SEEROT 21 f95 P (4,1) 9 @1 4x—y =0 &I T 39 @1 oh TR T HIWC ST 6T x-
a7 § 135° 1 iU ST B



ol 3 g8 W@ 4x—y=0...(1)

@ (1) &t fag P (4, 1) 9 g0, fFe o1 @1 o s1afEel, 9 3 o fow g6 e s
& gfaeeg fag &l I & 9= THeh fau &9 Wed IEA (@1 1 FHiR WK
(3TeRfd 10.21) 1 TEI @1 T BT TIRISAT (tangent) 135° = — 1

M

ST 10.21

T -1 orelt 3R f6g P (4, 1) § I arell W@ %1 gt

1= lix 4 A x—3 >=0
3 (X ) X—1 23 @

(1) 3R (2) o & & W, 80 x=1 3R y=4 d & 37d: I+ W@eti &1 yioess fag

Q(1,4) B 31 W@ (1) &1 fag (4,1) ¥ 3@ (2) & @ g =P 4, 1) 3R Q
(1, 4) fagsti = = =1 &

: JO-D-(a-1)2 37 T

SEENUT 22 Heddl Fd g fF W W fog o fau dur & @ e w7, feg (1,

A +4=0

2) & ¥ v ¥ yfafda a@ wif



o1 O ofiee Q (h, k) T9§ P (1,2) &1 @1 x-3y+4=0...(1)
¥ gfafsa 2

> =

A 4

3TTeFfd 10.22
T, W@ (1) (@S PQ 1 @ Gafgursis 8 (3Tehid 10.22) |

—1
Tl x— 3+ 4=0RT T

3d: PQ i @B =

=2 =]
= q 3+ =5
A-1 1
forere 3 -2
('f'r“ | & -2]
R PQ w1 weA faig ererfq fag - - GO (1) 1 Hqe wum ey
B+l (E+2) _
3 - ‘!4 NN | B TR Y
3 | ] .
- ST .. (3)

O 7
() A G) HeaFE R SATRE h=2 s k= 2.



5 5

[(} T]
ara: fog (1, 2) =1 @ (1) | wlafsa < )R

sareror 23 Wi R e ¥ YT LY EMYT O g o g w

()

A .
Sy — M 1‘
’ - %I

s &1 &wa
w1 & @ €

y=myx+c;..(1)
y=myX+¢C,..(2)

x=0..(3)

\ (0, c,) y=mx+c,

R
P
/ 0, c)
‘_/ O \ >X
Srepid 10.23

B0 WM € TR Wl y=mx + ¢ W x=0 (y-31&1) i fag (0, c) W foem ?1 sHfe@
et (1) ¥ (3) @ § 54 59qe o & 3™ P (0, ¢1) 3R Q (0, c2) € (3MeRfa 10. 23)!
draa it weieor (1) 3R (2) * 8d F@ W 9w B (1) 3R (2) *l ' i W,




[ (c.—c)  (me,—mc l]
mo—m ) m—m)

e, IS =1 &
i
I'. I'I P —
]_ . I TH — ¥y ! I T R TH_ & — ¥ |l 2 -ﬂ |
=T ".'I 1 271 _':.-'i;! + - i Il,. _*:'\II |+ |\.|- "-"I — 172 271 | —
P Iy —m | Yy — 1% Yy — M | 4.‘}.‘;'1—1:': |

IETET0T 24 Teh Y@ 36 YR ¢ Toh SEeh1 Well 5x—y+4=0 3N 3x+4y—4=0 o o
1 t@rEe f6g (1, 5) W GAfGTS el € ST Tl Wi iy

7T X1 g W 5x—y+4=0..(1)
3x+4y—-4=0...(2)

M eifey for erefie W@ (1) @R (2) @t i HwE: (aq, B1) 3(a, Bp) Tegsti W
gfess A © (3T 10.24)1

safery S —Bi+4=0 3 3a,+4p,-4=0

4355
B,=5a,+4 3 B,= e
a 4



(o, By

(U, 4) I

xr

4,0
S ssﬂy (4.0
N

Sx—p+d4=0 Y 3x+dy—4=0
37T 10.24
e e ® T erefiee W@ #1 (a,, Bq) 3R (a,, Bp) o &9 & e 1 AeA fag (1, 5) B

=

o+ O -1 3k Bl'f'ﬂ‘z =5
TgferT, 2 2 '

4—-3a,

Soy + 4+
=5,

5
a0 a, +ao =2 IR #

T a,+ap =2 AN 200,-30ap =20.. ... (3)

a, 3 ap, @& AM o T (3) o Wl ®1 8 HE W, 8 W B

¥
2% 20 _5L2(3+4_22L
e 23 23

a4 23 o ap 23 1q:, B4

(15) 3R (a, pq) ¥ SM el erefiee @1 &1 G



-5
=5 23 v —1;
a5 26
VoS- (x 1) =
a. —| 23

1 107x -3y — 92 =0, St for refie L@ =1 S 2

SETET0T 25 T9iEy f wh vfamm fog, foment < Y@met 3x—2y =5 R 3x+2y =5 @
Al M €, 19U TH @ Rl

g & W 3x-2y=5...(1)
AN 3x+2y=5 Bl....(2)
oM ifT g 65 (h, k) © fr@est @t (1) &R (2) 9 309 99m @1 zafau

= F’ |'

B+ 2k — 5| L |
= a1 |Gh -2 =5 =3k +2k -5
| =

Vot 4 G+ 4

S feTdn €, 3h— 2k — 5= 3h + 2k — 5 :k — (3h — 2k — 5) = 3h + 2k — 5.

d | A

T A Heel il B HH WEH U € L,k=0 A h= - . 3@ YR, &g (h, k) Tefiepon y

Tad | LA

=0:kx= -, W fF o W fefud 4 €, H Fqe Fa 21 ;@ (1) @R
(2)@%{&?@%@@%@aﬂwww%@%

1.k o O F1A HIST Safeh W@ (k=3)x — (4 —k2)y + k2 -7k +6 =0



(a) x-31&1 o HAK 2|
(b) y-3181 o FHIR B

(c) gt fag & St 21

2.0 3R p o A T4 HITC A5 THFT xcos O +ysinO=p {@ V- x+y+2=0 &
SERERA

3. 39 @Rl o w9 sty fSeh el @ e sfas@sl 1 AN SR [UETd
FHE: 1 3R -6 T

v
+ =~ =1

4. y-3E WER  fag 0@ F, R S 4 T 3 4 THE 2

S.Iﬁfﬁgﬁﬁgaﬁ(cose,sine)3ﬁ'{(cos¢'sin¢)ﬁﬁﬂﬁﬂ?ﬁi@ﬁﬁmgﬁ

I it

6. [ x—7y+5=0 3N 3x+y=0 o ieag fag o wi=h T iR y-2181 o o @

1 FHRLT [ hi|

X V
— 4 '_:]

7.i1§lTJr 0 R o9 3T o5 9 Gt T a1 w1 GHH T HIC SRl 98 @
y-318 9§ ferdt 21

8. W3t y—x=0,x+y=0 3N x—k=0 & & Y 1 &=hed T Hifoq

9.p 1 TH 1A Hife fTEd 9 W@d 3x+y-2=0,px+2y-3=0 3 2x—y-3=0
TF fog W yfa=ss Al

10. IfE @ Y@l foeh THIHTT y = myx + ¢q, y = mox + cp 3R y = max + ¢, €, HAH €
?ﬁﬁ-@mﬁﬁ mq(c2 —¢C;) + my(c;—¢c,) +m3 (c,—¢c;)=0.

11. f9g (3, 2) § S aTel 36 @1 6T FHIHIO AG HIST S @1 x -2y =3 F 450 Hl



I T B

12, @A 4x +7y—3=0 3 2x -3y + 1 =0 o Wiqesg f6g § WM oiell W@l o1 GHieH0
@ HIT S & § FAE @S St 2
13. 39iize foF g fog @ 9 ol 3R W y=mx +c ¥ 0 HI0 S dlel 3T @1 &

m =+ tanf
4 +

gj:ﬁw X_ 1 F tanf %|

14. (=1, 1) 3R (5,7) ! fHem ol Y@r@e &1 W1 x+y =4 f&a equa o fawfsa s
22

15. 93 (1, 2) ¥ W 4x+ 7y +5=0 &I 2x—y =0 o I, U @ HitwQl

16. T8g (-1, 2) ¥ ©it S T alelt 39 @M &1 o0 Fa wife 9@ @ x+y=4 9
e fag fau foig @ 3 3o &1 g W 2

17. qH e % %0 & iqm fag (13) @R (-4, 1) T BYS & U (legs)
(THeRIOTE qSTIel) oF GEiehIOl A hITSTY S 3tel o WHWR B

18. Tt fog o foaw @ &1 IO AFG g a5 (3, 8) &1 @M x +3y = 7 H Wfafda 3
cAIS

19. 9f¢ @@ y=3x+1 3 2y =x+3, Wl y=mx +4, W TAN ®9 ¥ T & d m

HH 1 hiferg|

20. A TH &6 P (x,y) 1 W@eti x+y-5=0 3R 3x—2y +7 =0 & wifasw A =
4T HeE 10 ® @ <uilEn fF P eifed w9 @ T Y@ W T w2

21, GHia @elf 9x + 6y —7 =0 3R 3x+ 2y + 6 =0 ¥ TASWEY @ 1 FHIHIO T
FHifsTq|

22. f8g (1, 2) W ST WM oTell T Wehrel fohor x-31e7 o foig A @ wefda gl 8@ 3R
wafda fertor fag (5, 3) o et ot 81 A & faderies T wifsw)



(N =p20)  (~a*=070)
\ s 3:ﬁ-{ .

23, fg@mn & fogei 9@ @
2 cosf+Zsind =1
I b W G T dal H AdEdl B OHEA b2 2

24, Teh AT THIRLN 2x — 3y +4 =0 3 3x + 4y — 5=0 § F&lud 9o W 94 o
G &g (junction/crossing) W Tl & SR THIHW 6x — 7y + 8 = 0 W Tr&fud 79 W
~Aqq GHT H UEe wedl ¢ SHoh gRI SITEfd U 1 THIHIUl A HifeTy)

(X1, y1) 3R (xp, yp) Toigeti & WM ot e W #1 & m 36 FHR ®

Fay — k. Il” - Il-""l
TS S b SR
X=X X1—X-

qﬁ@i@x-aﬂaﬁwﬁ?ﬂ@awm%ﬁi@aﬁmm=tana,a¢90°
2

&ferst Y@ T Tl YA B SR SR @ H e SruRwta 2
mq 3R m, ol ol @Rt L, 3R L, & s %1 <[ %o o (AF feran) e a

m, —m
tanf) = £ s
1+ m, m,

J+mom, #0

T W@t GHid Bl @ 9fE 3R shael afs 39k @ HE 2

< W@ @ gl A SR el A Sk el w1 [UMAEe -1 2

@ fig A, B 3R C W@ eid ® 9% iR ohaet 4k AB &1 @ = BC &1 @l
x-18 ¥ T W fyq &fae W@ o gl A A y=a A y=—a T

y-3181 ¥ b T W fom Seater @ 1 FHe0 A q@ x=b A x=—b



feer fag (x,, y,) ¥ M @t 3R &/ m el T@r | fag (x, y) feom gm afk @ik
chael A€ g8eh TR TR y—y, = m (x — x,) Pl AL H &

fagst (x1,y1)ﬁ?(xz,yz)@aﬁaﬁﬁi'@aﬂﬂﬁwwmé,

Vo=
po oy =X )

1
X,— X,

A m 3R y-3(d:@g ¢ arelt W1 R {63 (x, y) e afg 3R ot A
y= mX + C

I Bl m oell [ x-3(d:E@S d el @l @1 1 FH y = m (x — d) 2l

x- 3N y-21e0 W HAY: a 3R b @S AN el W@ w1 FHer b

ot fog 9 wifass it p IR 30 ofd e ¥4 x-3181 & o9 w IO IHH Tl @1
HHUT X COS W + Yy sinw =p

IfE A SR B T% T Y 7 & df Ax+By+C =0 o €Y Fl HIE U @I

A~ fa) fa)
AM9ch {[Wch YHHIT IqT i_@T bl HYeh HH[hIU] chgAldl %l

Th 65 (xq, y) ® W1 Ax + By+ C = 0 &l difass O (d) 39 TR @

Ax, + By, f_"‘

Taile Y@msfi Ax + By + C1 = 0 3R Ax + By + Co = 0, & o= & 0

. ‘I('_‘.—('*J
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T 11

vigg U= (Conic Sections)

**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

k%
*

11.1 gfuaT (Introduction)

fUsa oA § 7 T Y@ o GHiRn o fafa= w4 w1 ofeed R 71 3H et o,
BH 8 A Tkl T FIT HAT oY 91 (circle), &I (parabola), ?’ltiq?r (ellipse) AR

AfqRee™ (hyperbola)l e 3R Tfquee™ Apollonius §NT €T T M & ar&qd § =
i h! Yk UNTDE I WHIA: FMeha Fel W1 § il 32 Th od o fgoig 3R
T q9dd & IRessd @ W fRA ST @ehdl ©1 % A%l w1 UEl % o, qeiad
(telescope) 3R TIAT o frmior, eTeiHiezed % deemee o, Weds g § «gd 3ifuw
SYFRT giar @1 31d BH S oM ait WM H <@ f fR9 YRR s @& oxia fgwig
3R TH dc1 o GRS & URomg ey fafi= geR o o 9 B 2




Apollonius

(262 B.C. -190 B.C.)

11.2 1% o uR=eg

T i ¥ Tk fer SR W@ @ m Tk gEd W@ ? S 39 @ @ fer fag v w
TieeT Hidl € 3N TEY Th HI0 4 S @ (3Rt 11.1)1




ST 11. 1
M TS 89 W@ m i W@ § o qid: 39 YRR YA § o m w1 weft feufas o, wio
d 3R ® 99 SO TS U @d g @iEe fgeih € 9= o 9 wip e <t g+
fegnesl & arffyea < % W8 @ € (SRl 11.2)1

Al
<— 378




afepfd 11. 3

ﬁmﬁ’gvﬁm@wﬁn‘wenex)aﬁxﬁmi@qwaﬁmx (axis)WﬁT%l%ﬁ
qeft feafaal & s At 31 m 9 i MR ( generator) HEART T Tk HI I
q o faver s € fS= A (Nappes) %ed 2|

If% &0 TH T 3R Tk Ih HT U= od € d 39 YR U RS o, Yk IR
FEAM T TH TR, Vigp U= o 9% ¢ e TH W9 g P R TH A h

IRi=Red § 9w T < el

Tp o SEElER o7e SR URERY qol o oW oH iU SR uResdl qo i feefadi o
AR fafa= yhR o v ufess W B € uF i ufiesdt 9w, i o R
e & WY B HI07 S B (3R 11.3)1

Yich oF WY qc 1 UReSad AT A Wp o MY W B Gehdl € A A % @ fRd 9 W

SR I 19 g GHhdl Bl

11.21 9, a?*a%;?r, qiacid a-ﬁ'\" STfauaer ( Circle, ellipse, parabola and hyperbola )
S e, Yk o Y (S o eAfdie) ol hred €, o w9 feieha fefadi wr et 2

(a) 1@ B=90 d, A YN=T W g9 Bl & (SR 11.4)1

(b) 59 a<B<90 9, qa U= Tk Eiga B ® (3Mhfd 11.5)1

(c) & B =aq, d I=3% Th Waed Bl & (3Mehfd 11.6) 1

(SWie i fearfaal &1 gk feafa o qa1 wisp &1 A9 & guid: STR-UR e ©)|






SfIFfd 11. 6 STRfd 11. 7

(d) 99 0<B<aq, A a1 WP o <A T ! wEd g @ w9 Tk AT g
g (MHfd 11.7)1

11.2.2 MUY igF U=de (Degenerated conic sections) & q@ ¥ep o MY T FH1edl
g Frfafa fofaal o 8 2

(a) I a<B<90 d, d UR=3% TH fog T (Mhfa 11.8)!

(b) S/ B =q, A T, SHF H! afee F@ 2 AR UR=HE TH WA W@ B 2 (SR
11.9)1

IE AT HI AUTe g B






arepid 11. 10(a) septa 11. 10(b)

(c) S 0<P<aq, a U=t Th Afqesg wed orelt W@l &1 m ? (SMhfd 11.10)1 76
Afawere™ 1 sy fefa 2

M oM ot 3TJos] § BH 3 Vg UResal &l SAMHAE TON o STYR W IR &
TU T4 ¥ YIS oh THIH HHe €9 § qra &

11.3 g« (Circle)

TfaTeT 1 99, 9 oS4 faget & ggeed B © S 9 o U fer fag ¥ wEe @ W
e B

feer foig 1 99 #1 S (centre) FEd T qUN g9 W fopddl U fag &1 ohg W 30 & g9
1 5= (radius) ®8d € (3R 11.11)1

OP =0P,=OP,
ST 11.11



> =

P(x,y)

> X

st 11.12
af% o a1 s g fog W B A g9 k1 GHIRT Werad el @1 R o, 59 @ o
den 5= oF g1 o1 TR fEfafEad gR o e wal (TR 11.12)

99 H HF C(h, k) T BN @ W 81 AW effow 99 W FE f6g Pk, y) & (TR
11.12)| a9 9RAM &, [CP | =r T Y §N, &H UM &

f : . i
vy A =
fd (x—h)2 + (y — k)2 =r2

IE % (h,k) qe1 B r ol g9 1 eredise wefe B

SETET0T 1 °hg (0,0) A1 B r ATel g a1 FHIHIUT A1 Hifeg|

%l T8l h=k=0. 3Td: I 1 THEHO x2 +y2 =12 B

SETETUT 2 Thg (=3, 2) A1 F51 4 T ol g9 1 GHIHIOT AG St

7 T8 h=-3,k=2 3R r=4. o7d: g9 &1 S GHH (x + 3)2 + (y -2)2 = 16 2|



SETET0T 3 I x2 +y2 + 8x + 10y — 8 = 0 &1 ohg a2 B F wifey
gor fan T g

(x* +8x) + (y* + 10y) = 8

o FreH F T A W,

(x2 + 8x + 16) + (y2 + 10y + 25) = 8 + 16 + 25

T (x + 4)2 + (y + 5)2 = 49

T {x= (4 +{y - (5 =72

3A: I HT B (= 4, -5) o A 7 THE B

saretor 4 fagen (2, - 2), ¥R (3,4) ¥ TR WH At S A h1 GHIHT A HIST
fSTEehT % W@ x +y =2 W fem 7l

Tl M S o g9 w1 SR (x — h)2 + (y — k)2 = r22)
Te fagatl (2, -2) @R (3, 4) ¥ W@ ?1 s4fe g9 W € f

(2-hZ+(=2-KZ=r2...(1)

AN B-h2+(@-k2=r2_ (2

qe I 1 ohg W x +y =2, T @ ®, gEfeg
h+k=2..(3)

THIHTT (1), (2) T (3), HT TA HH W, 89 I 7 T
h=07 k=13 3 r?= 12.58

31d: A R SAHE GHRLT



(x—0.7)%2 + (y - 1.3)2=12.58

ffafed 999 1 § 5 0% Y% § g9 1 GHI0 A it
138 (0,2) 3R 5= 2 Tote
2565 (-2,3) 3R T 4 zrd
11 |
3.€h—'s((2i 4y sin e 12 o

436% (1,1) 3R e V 2 SehTS

5% (-a, —b) R B Ve = b 2l

frefefed 999 6 9 9 % | Wodsh g9 W1 ohg SR T T it
6.(x+5)2 +(y—3)2=36 7.x2+y2—4x—8y—45=0
8.x2+y2—8x+10y—12=009.2x% + 2y°~x =0

10. fagani (4,1) 3R (6,5) § WM el g9 1 THIHIOT IS FSTEHT hg T 4x +y = 16
W feerd 7

11, foigat (2,3) 3R (=1,1) ¥ S o1l o o1 GO A HifST FSTeeht ahg W@ x — 3y
~11=0 W feer@ 2l

12. 501 5 o 3G I 1 GHIHOT T HIFST TSHRT s x-3187 W 8 3R S faig (2,3)9
ST 2

13.(0,0) ¥ B WM ol o 1 IO T Hifee s Rl W a iR b Sfd@ve
ERICI

14. 3G I T THIHIO A ST Fept o5 (2,2) & aen fag (4,5) 9 S 21



15. 301 f6g (-2.5, 3.5) T x2 + y2 = 25 o 3, WL a1 ga W feq & 2

11.4 I (Parabola)

AT 2 W Weed adl o 39 gt fagen o wyeem © S uw T W @ e
a1 o T Ffvea fag (S Y W fem T ?) 9 9eE gl W R

fifvea we W@ w1 Waed &1 FEar (directrix) IR ffyem fog F ool e @t Aty
(focus) FeEd © (3MeRfd 11.13)1 (IS w0 & ‘Para’ &1 1ef W o ‘bola’ 1 27ef ek,
31Hfq Al H Wi %ehd W S g3 )

1 A

fewuft| =fg ffvea fog, Mived o e w fom 8 @ qa o 39 fogetl &1 aq==
St ffyea fog iR ffyea Yo @ 99m <0 W €, ffvea fog 9 o aeh fafv=m
W W AdEd W W Bl 81 T 39 WA Wl WA %1 ey frufq wed 2

WIS 1 A1 W SF arell den Tl W o W@ %l WA 1 318 el Sl 21 ey
#1 e 579 fog W Waer &1 wedl @ S8 Wao 1 is(vertex) F8d & (STpfa 11.
14)1



/;
frrar TRt aTar
. VAP
/7
vird
\
37T 11.14

11.41 WETAT T GHIIUTER THIEHIOT (Standard equation of parabola) YITAH <hl
THIRIT Weldd BT © A gHeRt i got fig W B SR sushl wufid e1r, x-stel AT y-
eT o ST Bl 81 Waeld o U§ WX H9d fRepfama == eehfd 11-15(a) ¥ (d) @
¥ gwiie T g

I BH 3MRfd 11.15 (a) H <MY T Woerd 1 G0 sl MM (3, 0) a > 0 3N
o x = —a &1 e 9 S

Y b

P N M
o
| =
I M
b ]

xi é . ::.x Xr[
O F(a,0)
A4
y'=d4ax Y

(a)



> =
> =<

M
\ 4

< S
v v
x'=4ay x'=—4day
(c) (d)
STfa 1115 (8) ¥ (d)

M fifse fe i FosiR fraa | @1 fraar W oie FM e 8k FM W fSig 0 ™
TAfGHIR HIST MO &I X % FGEU T i TR oh ITER AF fo95 O Wace™
W 2 3R R H1 I FeeAr 81 O H ot f6g TR OX I x-3187 AR 3Tk Aaad
OY ! y-31e1 ofifery) oM <fifse fm Tif 1 forar 9 < 2a 21 @@ =9 & fdens (a, 0),
a>0 & e o &1 Tl x +a =0 S foh 3Mepfa 11.16 o 2|

Y
I A N

(—ﬂ', _}’) B P(I,y}
/\ >X

O\ F(a,0)

M

x=—a =

W A 4

siepfa 11.16

M ST oo W w1 f65 P(x, y) 3@ TR € fo



PF=PB... (1)

W&l PB @M | R & B B & TNk (—a,y) €1 g0 99 ¥ &9 U ®

|
I

[ T

o _ PR
PF:«J{.R a)y o+ 3ﬁ'{PB='\'"{'1 k)

Fiif% PF =PB, 39 14 %,

J(__x: —a) + v = J(.:{ +a)’
AU (x—a)? +y? = (x +a)?

T x2 — 2ax + a2 +y2=x2+2ax+ a2 y2=4ax,(a>0).

TH YR Waed W HiE f6g THie y2 = 4ax 1 G Hl 2 ..

faetiea: A (2) W P(x, y) T fag @1

f q - | -
N NIV ) 2T e a) o dax

[
_Nlvta) =PB ... (3)

ZHfAT P(x,y), Taed W feerd 2l

(2)

39 IHR (2) 3R (3) ¥ 3 fag fran for ww Rae et 3id ga1 fag w— 1f (a,0)

ae Tl x = — a 1 FHEW y2 = dax B0 2

faerer T g (2) ¥, A a >0, x 1 AW ¥FIES A YA T Ghdl ¢ Wg FROMHS
Tl 39 feafa & waem w gem iR =g wgefw ® erfafyed 9 W Q@ dw s@En W

Gohdl & 3R Taerd &1 Y, x-318 F1 ¥cHd 90 2l

=it YPR H Taerdl $1 THIHWT I HY Ghd 2l

IMRfd 11.15 (b) | y2 = — 4ax,



3Rt 11.15 (c) W x2 = 4ay,
3Mepfa 11.15 (d) | x2 = — 4ay,
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11.5 <regw (Ellipse)
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11.5.3 3’@7_;;'?” (Eccentricity)
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Eemicxul

ST 11.27
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(Introduction to Three Dimensional
Geometry)

% Mathematics is both the queen and the hand-maiden of all sciences — E.T. Bell

12,1 9fHaRT (Introduction)
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Leonhard Euler

(1707-1783 A.D.)
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(Coordinate Axes and Coordinate Planes in Three
Dimensional Space)
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12,3 3faRker ®§ UWe fdg o TiEyna (Coordinates of a

Point in Space )
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(1) 3R (2) ¥ & 9= g @,
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oq= V72 42 07t
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g VAT I+ (24

=...||25+l|5+4
- V45 = 35 oy

SETETUT 4 T9EY R P (-2, 3,5),Q (1,2, 3) 3R R(7,0,-1) W@ T
7ol 9 WA € T W@ fog, wh & W w feud B 2



PQ r',j{1+ 24 (2-3)%+ (3-5° =J9+1+4 =14

T8l PQ =
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2. <uiiey ok fag (-2, 3, 5) (1,2, 3) 3R (7,0, -1) G |

[ [

3, frafafaa =t wenfua wifsu:

(i) (0, 7,-10), (1, 6, — 6) 3R (4, 9, — 6) Teh THigaTg 19 o MY B

(i) (0, 7, 10), (-1, 8, 6) 3R (=4, 9, 6) Tk HHH = & M T

(iii) (=1, 2, 1), (1, =2, 5), (4, -7, 8) 3R (2, -3, 4) T FAK =g o e &)

4. 18 fogen & ggeag w1 g 9@ sifee S fEg (1, 2, 3) @R (3, 2, -1) W
T 2

5. fagenl = @ a9 TH=IA &1 GHERE T Sifee et fagei A (4, 0, 0) 3R B (-4,
0,0) ¥ @l =1 ATRA 10 B




12.5 faurs= 9 (Section Formula)

T ity fefarta safafa o g5 dien ® 76 79 R 9qehifies g e o o
Y T F U ST § ot i w9 a9 g % FRE 9 w0 S oW w6
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ST @ifaul ST @ ©if¥ U ofd o a1 § feoq @ den Y@ LP (faeif@) =i s 3k MQ
® T W giqesied Ll ¢ S| 3ehfa 12.5 H w&i¥e 2l
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m-+n m-+n
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o o ofq: fawitea w €, & s €,
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mx, +nx;, my, +ny, mi, +ni
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m+n m+n m-+n

afs f9g R, @1 @€ PQ &I m:n UM | d@ fauisa & &1 i g8k feens 9
gd W n & -n U fowenfaa ek @ T S 1 39 YRR R o fdene @i,

mx, —nx, my,—ny, mz,—nz
m-—n m—n m-—n

frarfa 1 ger-fog & ol afk R, W@@e PQ #1 #A-fig € @ m:n=1:1 WA W

NN N F s z, + z,
x= - = 2 gmz= Z
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k| Lk T ek J

IE o g @ faget & faam ol T W e fag dddt wee % g e |

ERCCi

saretor 7 fageti (1, -2, 3) 3R (3, 4, -5) & e ¥ &9 @ @ Hi FUE 2:3 °

(i) =1a: (i) 9@ fawfsa W are fag o ks S|

T (i) HF ST P (x, y, z), A (1, =2, 3) 3 B(3, 4, —5) &l THeM a1l (@1 @ i 3d:

23 ¥ faved =¥ 2

20 +3(1y 9
..T — —

qfen 2+3 5

_ 25+

243 A
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-

[t;?—t]
aq: erefiee fag 330 )y

(i) | ST P (x, y, 2), A (1, =2, 3) 3R B(3, 4, -5) ! el aTcl W@ @ i &l 3

2:3 | = fawed i 7

= 20+E30 4
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ard: e foig (-3, —14, 19). 2l
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SEEOT 8 faueE g #1 yAm wh fag wifs % 65 (4, 6, 10), (2, 4, 6) 3R (14, 0, —
2) @ 2|

Tl M ST A (- 4, 6, 10), B (2, 4, 6) 3R C(14, 0, — 2) fu 7w fog €1 w= <fifsw fag P,
AB i k:1 ¥ fauifsid =ear 21 a1 P o Ficsnes 2:

2k 4 4k 6 6k 10
k 17k 17 k 1
A @79 BH S w1 T k o TRl 7F o fag fag P, fsig ¢ & Hurd €l

2k—4 =
“14 (=
K+l g w e g @ <
TRy
dkre TTHITE
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e fr=1 —:+l
S 2 g -
6= )+10
6r+10 M
y I = ; = =2
k+ Sy
3ﬁT -

THfAT C (14,0, -2) =8 fag © S AB =1 3:2 /U@ o ol fawe i @ 3 a&t P 2|
3@: A,B 9 C W@ T

IEET 9 S foreer ofd (X1, Y1, Z1), (X2, Yo, Zp) QAT (X3, Y3, Z3) 2 T hsHh
(Centroid) o Tesmer @ Hifql

Zol M difT ABC T s B fmes oitd A, B, C o TS A (x4, vy, 21), (%o, Yoo
z,) AU (X3, Y3, Z3), %I



M WS BC 1 weA-fog D B THfAE D o Rwns 2:
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2+1 L4 241

saretor 10 faget (4, 8, 10) 3R (6, 10, -8) I e ot W@ @e, Y-ao g7 o™
sgaa H fawed i 8, 39 9@ wifsw
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Ge &l k1 H faws = 21 @t fog p o fadeien 2;
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THTTY Y- AB Wi 2:3 o 31U § wrel fawifia s 2

1. fageti (-2, 3, 5) 3R (1, -4, 6) &I ™ ¥ o+ @1 Gs HI A (i) 2:3 § 3Aa:
(i) 2: 3 H wrera: fawmfsa &0 a fog & fdens 3@ wifsw)

2. T mn ? R f6g P(3, 2, -4), Q(5, 4, -6) SR R(9, 8, -10) W@ | 98 UM
T ity fed Q, PR &t fasnfsma shear 21

3. fagent (-2, 4, 7) 3R (3, -5, 8) = foeW et W@ @, Y-aa g7 5@ oo o
faverd o1 8, 39 9 Hitey

4, fawasH ¥ w1 TEN W fREwu & fag A2, -3, 4), B(-1, 2, 1) @

]
fo2)
Y ) wm #
5. P(4,2, -6) 3R Q(10, -16, 6) o THa™ oTel W@ @€ = & 99 FF-wifsd @ o
fagati o fadensr Fm@ =ifs)

SETET0T 11 <uiEE TR f6g A (1, 2, 3), B (=1, =2, 1), C (2, 3, 2) 3R D (4, 7, 6) Th THN
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. V(=T =1 =2 =2 -1 = 3)° _yAT1o+10

o NG 2D GrETs VB
f y 1 .
. -.,"{—'I- 2V HT =3 HO-2)" _AT16+16

. VA= H2-TVH3-6) _Jo+25+9 = J43

=ifeh AB = CD 3R BC = AD, TEfT{ ABCD Tk HHia Fq4 T

3@ u7 fag @ o fou foF ABCD e =& 2, &6 R 2 f& sues fawol AC 3R
BD §°H & €, 89 UM ® :

AC = ’H 2= 32 H2 =3 = T+ L+ 1=y 3

Bp Y (4+D*H(7+2)+6+1)? =J25+81+49=,/155.

FiifH AC#BD | 31d: ABCD T 3T9d &l 2l

7

X fewmuft| faewol AC den BD TER wHfgwifsd #3d 8, & O 1 WAN i o
ABCD ! TWiqR =qq fag feran s demar 2

SEETOT 12 fag P 9 oH UHeEd 1 WHIROT 9 HIST S 39 YR wordl € TR SHet
fagati AG3, 4, -5) 9 B(-2, 1, 4) ¥ T @M 2

zol 1S f95 P (x,y, z) 39 R & T PA=PB



- 42 402 - o2 ree . A2, “2, ~2
. 1,J'I|Lr—:'_,| + (=41 + 240 = Jix+ 20+ (p=11"+1z-4]

m[x—3f+{y—4f4{£+jf = (x+27 +{p =1V +i=4"

qr 10x+ 6y — 182 - 29 = 0.

SETETUT 13 TH 199 ABC 1 sk (1, 1, 1) B1 9% A 3R B & fdenss wawn: (3, -
5,7) d (-1, 7, -6) & fog ¢ & fws Jw wifs

T HFT C o TS (x,y,z) € 3R shesh G & fesmes (1, 1, 1) U 2

v+ 35—
=]

TgfeTq = TN x=1
y—5+7 |
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) , Ay =1
_*T—G_I

3 , 9l z=2.

Iq: ¢ o s (1,1,2) B

1. TEiR =gy & o= 3 A3, -1, 2) B(1, 2, -4) 9 C(-1, 1, 2) & =& 3id D &

REHIERRICECAIE LY

2. W IS ABC o 3ol @ fdwmier swwi: AC0, 0, 6) B(0, 4, 0) @1 C(6, 0, 0) B
s &1 wiftamist &1 darE Fa St

3. g 99 PQR 1 whss gt fag © iR 3§ P(2, 2, 6), Q(-4, 3b -10) 3 R(8,



14,2¢) € @ a,b 3R ¢ &1 9 Fd HIFQ

4, y—@%ﬂ?@ﬁé%ﬁ%ﬂﬁmﬁmmﬁﬁgp(&—z,s)@{ﬁs-“"j 2l
5. P(2, -3, 4) 3R Q(8, 0, 10) ! e et W@rEe w fem ww g < @1 x-fdunes
4 21 fag R & Fadens s ifew)

(Gerd HM oifie R, PQ & k : 1 # fawfsm s 21 fag R & fduie
Sk+2 =3 10k+4
LSS I S B S B

6. g fag A 3R 3 HaW: (3, 4, 5) @ (-1, 3, -7) &1 =R fog p gw Taftla wqeer @
Hafua THieTor 9 FieT, SEf PA2 + PBZ = k2 W@l k TR @l

ARTIT
o Tfordta snfufa & wHekiforer wrdta fesmer frerm # ey i oo weerq
@ e 2
o Fdwnell & Fm, d9 da1 fAuifid @ € = ey 9o Xy-7«, Yz-aa1 o
ZX-q Fed &
@ fadsnier a1 sialer i eMe 9ml A died € R ererw Fed 2
tfaria sefafa o fordt fog P o faderianl o1 W wh fBifkw (x, y, z) o &4
H for@n S 1 78T x, YZ-9 |, y, ZX 9 ¥ 9 z, XY a ° i 2
(i) x-3181 R Tt foig o Fdsmes (x, 0, 0) R
(ii) y-2181 W fopelt fog o femas (0, y, 0) €
(iii) z-2181 W ferelt fag = Fdemes (0, 0, 2) R
3 g P(xq, y4, 24) T Q (x2, y2. 2) F A= &1 30 A 2
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w e fomer w0 & FEWR (x4, yq, 29), (Ko, Yoo 20) AR (xg, 3, 23) €,
hgh oh e o:

(xl—xg—kxj Nt Ty Zl"'zz"'xa}
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3 3 3

1637 % H Oycifter A o S Rene' Descartes (1596—1650 A.D.) 3 dciid
Sfafa o & o Scorag & R, A geenfashRe Piarre Fermat (1601—1665
A.D.) 3R La Hire (1640—1718 AD.) 7 #l 39 &% # =& fwan w=fy &1 < =&
FEt o fafada sfafa & gy o goa 2, wg foeg fao=m € 21 Descartes @i
ifadta ofaRe # fag oF fcensl o fomg d SRl ot W I=H 36 fawfaa ==&t
feram

1715 % d J. Bernoulli (1667—1748 A.D.) 7 Leibnitz &1 for@ T § o9 fidenes et

1 U= Sooifad © Tog 89 oS 9 &R ® T




TAYAH T 1700 3o H Hd UehsHl ol T fRT TT Antoinne Parent (1666—1716
AD.) % of@ | avcifter 3| sfafa o fawa o foega faemm 21

L. Euler, (1707—1783 A.D.) ¥ ¥ 1748 | YahI¥IA U T&ieh ‘SAMHNG 1 IR=’ o
T T o IR o 59 e 4 ffaria fenes snfEfa w1 gerdttad i wHes

0 Tga TRl

SEel IRl o6 HeF o 918 € SATHfd ol o 9§ 3ifyes ol | fowar fean
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&I 13

T 3T aTaeherst

(Limits and Derivatives)

% With the Calculus as a key, Mathematics can be successfully applied to the

explanation of the course of Nature — Whitehead **

13.1 gfuat (Introduction)

TE A o HI Tk iRl | e UM ki 98 e @ e gema: wia | faget
o IREdT W e o M W e ol Uiedd 1 e1emEd fRa Sl @1 e ©H Sfeshors]
w1 (ardfoes &9 o uRefod fru fs1) GesHs@ St (Intuitive idea) U0 1 dgOid g9
g w Hesl g S SR Wm o IS T Fw AT il THeh O &H
ITHAS 1 IRATT HH & AU am SN AR FwAS o SIS W FD ALHT
H TH T o0 A% Herl o Adharst |l I S|




Sir Issac Newton

(1642-1727 A.D.)

13.2 s/geherell @1 WEarqyd @t (Intuitive Idea of
Derivatives)

Gifqer AT 3 erHifEa fran @ o fie © wEi/e weem 9 ik & Wehel # 4.0t2
M T T e ® el fie gR W o 1 1 T @ (s) Wehel | WY T HHA (1)
T o o &9 W s=4.92 § § T 2

T R 13,1 § TH G/ 9eeq ¥ R T uw Uz % genel ® fatt= wma (1)
e H q # gl (s) o T 2B

T el ¥ WHT t=2 Yehg W U o1 o7 A HE € S 2| 3@ WHEA ok Uged
& U t= 2 Tohe W GATE B8R ol fafay goaiaell 9 @ed av Jd S T @7
3R e Hd € ToF TEQ t=2 Yohe W AT o IR W D YR UL




TR 13.1

| : |
N
1 ‘ 4.9 ‘
1.5 | 11.025 |
1.8 || 15.876 |
1.9 || 17.689 |
1.95 || 18.63225 |
2 | 19.6
2.05 | 20.59225
2.1 || 21.609 |
2.2 | 23.716 |
2.5 | 30.625 |
3 || 44 1 |
4 || 78.4 |

t=t; S t=ty o i TA A t=t1 X t=ty Yhel oh o= T H T A &I (- t;)
¥ 9 I R W B T S TAW 2 Hehel H HWIeA A7

f =03, = 2% dF T HIE 30
THATETA (. — )




(19.6—0)#r
(2-0)4d

=9 8Hl ‘q

T YR, t=1 3R t=2 o &= =g 9

(19.6  4.9)™
(2-1)=

=479/

T yaR fafgy o g t =t SR t=2 & &9 T WA A7 K Whed FW L
frfeafaa arolt 13.2, t=tq Yehel 3R t=2 Fehel & o= WX 4fq Yehg & AR I (v)
3t 21

HROT 13.2

-
|
T GOl W B9 Iaelihd i € foh meA an oR- R 95 @ R SE-S t=2 W gHw

T AT HHAICsh! TR A ST © 8H @4 ¢ R t=2 W TH 97 H TH 954 3T
e T I &1 SN H € R 1.99 Wehg @R 2 Wehg o WY @ SYRE ST 7

dl & Trend feherd € TR t=2 Wehe W WA oM 19.55 WA § g anfue R

0 1.8 1.9 1.95 1.99

1 “ 1.5

9.8 || 14.7 || 17.15 || 18.62 || 19.11 || 19.355 || 19.551

4 fred & frefafed el & @q==a 9@ ffaq oo fierar 21 t=2 Ihe 9 URY
HTd gu fafay guaiaetl @ Ae 3 1 IRee Hifw) 9o i 9ifd t= 2 Yehe 3R t=
ty HHE ok I WA AT (v)

2UHC I £, Uk o A TT B G
) L -2




. EHEH T B G - 19.6

-~
.r-} — O

frfafaa aroll 13.3, t= 2 Yehel R tp Yehe & o9 MR wfd Yebe § Heg 9 v <A
2

HROT 13.3

to || “ “ 2.2 “ 2.1 “ 2.05 “ 2.01 ‘

294 || 24.5 || 22.05 || 20.58 || 20.09 19.845 || 19.649

Wgﬂ:%ﬂwﬁiﬁ%ﬁ?aﬁmt:z,ﬁmﬂ Y U YRR THARE bl od W &
dl e t=2 R o w1 A T AU B T

AThel o YUY TH=9d H 8 t=2 W THW TH 9 d9gd IHA=Rl § Hed 9 A
fopan @ IR 7@ oo w1 ® R t=2 @ fopfaa qd o ety se 7 w21 el o
fgda Tg==a & t=2 W 31d BH o1t Ted GHAlUe ® Aiem 9 T fHar ® IR a9 e
a1 8 t=2 o frfad oK %9 JTEiE se 7 W) fags 9 9 Gifqw R |
e 97 oF A JH STIHH T GHF 9 R IgEH =fe 79 v w9 9 frewd fenrer
g % t=2 W fYg &1 a7 19.551 WA R 19.649 Hi/A o &= B dhAlw! &Y ¥ BH
%% Thd € T t=2 W drchifers 9 19.551 H/Q. 3R 19.649 WA, & = 21 < fm
T YRR A € A @ & ufedd R B oo TR oW fewfsad fwan, O
frfafea 21 “fafay a0 @ @ o afeds &1 R &1 SEE R ?1 ¥9 whed € fR @
We s = 4.9t2 I t=2 W ke 19.551 3N 19.649 & o= H 21"
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----------------- ' B,
| / '

C,, |
....... A ----i,---.:c]
1 1 : >t
0 / 2 2+t 2+1¢, AT
STRld 13.1

T T Y A W U faseu fafu emepfa 134 o <@ T 21 T S wEa (1) 8
WM & R 9 fig &t T (s) &1 e B SE-S9 GEAel & STH hq, hg, ...,
1 W I HT IR SR Tl € 99 € WA 9 oh SR M k1 o@l Ei| g © S

CB, B, OB,
AC, T AC, T AC, T

% Sl o SFFEA HI B &, S CyBy =s, —s0 9 0 & W fie Al h, =

o o~

feher giafvad & fF a8 o1 &

ACq W T &hdl €, TG 3Mehfa 13.1 ¥ 98 frend

A I o 65 A T TRE o o1 1 3 S B 21 TR Il A, t= 2 g W
S 1 dlcehiictsh T oh s = 4.9t2 o t=2 T 90 o @l o H9H &l

13.3 W@ (Limits)
STdaa faa=m 3@ 92 &1 R wream fAfde wxar © = oot wiwen oIk erfe
W €9 ¥ TAIH i SAETAHAl 81 BH WA i Heheuw W Ui gF o fq e gl

(illustrations) T 3TEITT HLd B

T f(x) = x2 W faaR FINU sFocdie wifeu fF S9-S0 7 &1 77 o afuw e
qF A ®, f(x) 1 qF 0 I R SRR el a1 @1 (W hA 2.10 IA™ 2) 'H




lim 7 {(x)=0
W% v il
(38 f(x) 1 S YA T, 59 T Y FT A AU Bl B, TG a1 @) f(x) B G,
T Y HT AR S BT ®, Bl UW G ST W™ x =0 W f(x) 1 WH B =08y

Uk €9 W I x — a, f(X) — |, T8 | FHl B f(x) 1 HH Hel a1 & I 59 79
im f (x)=/

YR for@r s g ¢

T g(x) = x|, x 7 0 W fomR wifsu wm ifsm f g(o) aRwfed & B ox o 0 ok
Ircafuss fehe AMl o fIq g(x) & WM w1 iehe o3 o faw ga SEd ® f g(x) @

lim
HqE 0 1 3T U i 21 s°fe © ! g(x)=0.x 70 o AT y = |x| % M@ ¥ T8
Hestal § T Bl 1 (W el 2.13 31eAd 2)

frefafed wem W faar Hifaa: ox 2

x o 2 o FAAYE ke Ml (s 2 T&1) & fau h(x) & A9F 1 9Rewe sifsal
W & iR ey fh @ 7M 4 % e €1 Wl (MRt 13.2) W Y wer y = h(x)
& o W faur @ 9 suh! frfad s foaar 2

2 gft qial 9 U U 9M x=a W %o o Sl AF UV # A 6T o 9%qd H 39
W uifid T B 5 x Y a #I AR SR g1 1 oA S R x oF §E a Wi 3R
R eH ok fau a1 df a1 3R A T AR T, tUiq x o e M AA AW A a F FT
B URd T A a W ARF B Thd ¢ IHY @vifas &9 9 | HHd - o1d gy k1 G
AR Td g8y 1 HrEr YA St ©1 e f o <10 Ul i HE f(x) 1 98 W @ S f(x) o
I 9 SRR e § e T o S SR SRR il B Sl WehR aTd Uel whi TNl 3heh
i ok oy, e W faem Hifsg




(0,2) o

—(0,1)

X € >X

A4
YF

3TRld 13.3

3MRfd 13.3 W T o 1 Mg <01 71 8 98 T2 8 foF 0 W f &1 AF x<0 &
oI f(x) & A9 9 W Rk #xar @ S fop 1 oF TEE ? ool I W f(x) o a1d el i



T -!-'1]:‘]"”” I%IE’FﬁWOﬂ'{f?ﬂﬂHx>Oa?mf(x)éﬁﬂﬁ‘ﬂﬁ‘lﬁm
lim f(xy=2

2,2 ¢ 9fq 0 % TC ue i W 21 3 feafg o od ok @ uey

1 "o f=-fae € @R ofd: ¥9 g "ahd T fF 99 x Y H IR SR a1 § a9 f

(x) I G AfeEE 21 (9 € w0 W) gt 21)

ARIST
[im
TH HEd B T ' 7 f(x),x=a T f(x) T TURA (expected) AN &, 1 x o =g
AR fhe oMl & AT f(x) H 79 KT &) 39 96 B W f(x) H aE G ®HGET
Fed &l

him f(x)
B9 hed § fm v ,x=a T f(x) 1 Ufa A9 & 99 x & a & TE AN
o e OFl o foT f(x) o oM T €1 39 9 Sl a W f(x) I W 9& B G
Fed 2l
Ife ¢ R o1d 9 1 HHC Ful 8 o B TH SWAMS HH Bl x=a W f(x) B

[im
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YR, IHA 90 &

#

’ ’
I oy —uv
¥ _ ||"E

e, MU &0 D WHh Herl oh el &l ol T8 JE WA € o Her f(x) = x

STTHAS TR Hed 1 2l IE ¢ Hifh

xSy x4+ hex
lim : lim
P = " /i _ et

hml=1
— -'-,' ¥l
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| 4
X
ax + b | 1 l
soxtd g X 5 ax +hytc
ax+ b ;_u.’ N p h .
1 - ! 3
g PRGN o gxah o x X0

Wx=2 | (ax )" (ax+h) (ex+d)”

1
COS X
14. sin (x + a) 15. cosec x cotx 16. 1+ SINX

SINTX + COS X seex

47, SINX —COSX 45 sccv+1 4o SIN° X

a+hsiny sin{x+ o) L
N SR X+l jeosy
20 CHdCOSY 5 cosy 4, X (DSIMX—IC0sY) 23_(.. ]

(ax™ +sin .1")(;) +geusx)
24." |

2 i

o YT COs
dx+asiny

(r+cosx) (x¥—tlanx)

25 26. 3.,".' + 7 COs Y 27. Hiﬂ X

X N

|.. "-\.I o .\'
28, | Hlanx 59 (X hseex) (X tany) 40, SIN" Y

*
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Tl o o0 UY 1 GH (Left handed limit) @i YRWIfA i 81 TE TR
T 9w A (Right handed limit)|

o TH fig W o @t G o1d uer SR W uer w Geh W wiw Syt ue
¢ afe o gurdt 2|

o Ifg foRdt foig W a1T var IR I wer HT A T 7 T A T HE @ €
for S0 fag | wed &1 diw w1 sifee = 2l

[im
o Tw ATKOH W& a 3N Tk T f o fag * ¢ f(x) 3R f(a) TAM T& o
& Tehd (I |, Teh Ui B iR e TEl)
o ol f 3R g & foru Frfafead o & €:
lim| f(x)+g(x)|=Lm f(x)+lim g(x)
X—wt X—w

R—d

lim[ 7 (x). g ()] =1lim £ (x).lm g (x)

oo

f(x) Ll /(X

T

hm| —— |== .
roal g X) i gix]
—

o (a3

o frefafad = AFs HE 2

. X —a e
[1m =
v—=a X —

s8Ny

lrm —
vy

ol cosx

lim =()
T X

® a G T f &l AdhAST

o Jla+hi— i (a)
J{ay=hm

h ¥ R e )




o TI® fug W 3acharsl, TahHAS Ho

(= {f;;;r) tm Jlx+m)— f(x]

B h

g gRwifa e 2l
e ToHl u 3R v & fau Frefefed «m g 2:

W F , ,
(it vy =1 Zv

x , F
(0v) = v+uv

a9rd |t Rt €

o frAfeIfEd P HIMh HAn vl %

o . .
(A7 )=
t'?f.‘l.' }

o
(SIMX)=COS.A
AN

o .
—(CO3X)=—58InY
I7A

AfgTfies gyl

TfoTd o SfEE W el oh STAWU o ™ ! WG Bq & W W@ € Issac

Newton (1642 — 1727) 3Tk G.W. Leibnitz (1646 — 1717). Tl wrast | <Hf
EAAdl qash hold 1 AWl fRAT e o A o d1% 9ok M T 7

3 TUaEl § ARE fohan dRYE Hehedd @1 = 99 We™ s A.L.Cauchy,



J.L.Lagrange 3R Karl Weier strass 1 I 81 Cauchy = el bl STHR e fomaehl
3§ B oATYhd: UIGd sl W TR HY gk 2| Cauchy J D'Almbert &1 Tl

TeHeT T % TN % EN TS HY R S| S # uReam ¥ uRed # gr ¢
Av o f{x=i)—f{x}

R A T S TS S J

feran 3 1 =0, o fom 9 &1 'f(x) & faT v’ “function derive’e” 8 Tz

SIT €7

1900 ¥ Ud =& Hie1 Sl o fF o i UGl SEd hicd €, SHiCY o anst i
e W 9l ol dferd i 1900 § ETedE H John Perry WE 3 H 3H famR @
TER T IR R i som #1 g fafudl ot unomd @ © iR Thd T W
ff 9 S Wehdl @1 F.L. Griffin 7 wheld oh 31843 1 YW o8 o SO § WRY Hih
g TS TR $A 5 I Sgd gAigel we e

A A had TE eifug eWe ot fawal S oifeet, WA famm, stefvme,

Siafa & % 1 ST Heeqol 2|




T 14

Ut faa=@ (Mathematical Reasoning)

** There are few things which we know which are not capable of mathematical reasoning
and when these can not, it is a sign that our knowledge of them is very small and
confused and where a mathematical reasoning can be had, it is as great a folly to make
use of another, as to grope for a thing in the dark when you have a candle stick standing

by you. — Arthenbot *

14.1 YfuaT (Introduction)

TG e W BH T foeed @ Wefid o Hifelh URomSH W =l Sl g6 W ©
q9ed, 3l gewtedl o, fre &R %) yenfaat @, fawfaa gen @) v o fad=m &
o O A SH T YNIfadl W 93 SR 2 U Al 39 0 ki femal omRt de v
F GHdl ¢, I Toda gadl W R war 31 39 gHd R ohd faskfEd feran smu? @i
R W foee=m &1 gfhan &1 ==l foviw 9 § 1a o 9ed o 31| T 9o o faeed
< YER oh BId 8- SNHARHE (ATHe) fadem dqen Frmetees (fuxefud) Taaem

TR SRR (Mathematical Induction) o H&Y H TH SIHANHS faa= &1 ==l d8a &<

I 21 3 1A H B0 F9 gad e fadsa o=t



George Boole

(1815 - 1864 A.D.)
14.2 <9 (Statements)

Tttt fae=m &) Hifcts TorE T e 1 Hhodd 2l

gn frafafed < o § Ry i)
“T7 2003 7 9RT FT T TH Alger of1”
“fepdl BTl BT YR TH HTF & R § e giar g1

31 9l H Ued & eH qid fuia o Tehd ® foh gud o1e T (31Eed) qe SO A
& (T) B TW HaW A *iE wifq T @) e § T 9 w wen wEd 2

Hoh foawia f=fafed e w® foar wifsu:
“Ofeerd, geul @ s gigaH B 817

59 A & foaR ¥ T8 990 G & Hehdl @ W F9 3 Y SUETd © Thd €1 T




I o 9R H TH U8 TEI hE Ghd T 9% GA I 3A 2| U] a9 © R uw 9
gl 2|

T YRR ] 9 TG § HUF & €9 T @ied T8 o

‘T a1 TOTAER R Feeld ¢l A% 98 A A T 8 AUl WA & W IH (A
3R o) 7 B’ od W ot BH HeH 1 Sooi@ T TAN dreqd “ T ER S ”
FUF ¥ B

T o 31EEE o SR BH 3H WhR o 3k 1o fierd €1 6w IS0l 39 WK B:

g Y7 31 SR =R

3 o gETeT &1 IATES o9 ghT 8l

Yt 79T G fayg 9] g 8l

= 9 YU Y G G © SR a9 3T ¢l S Al o aR H s o Sfevem
T =1 37d: A () FHeH B

F oY fRet T8 TR 1 320 99 GHhd @ S e 71? frefafed e W faEm
CAlSLEE

x 3 y 1 IR 0 H 3Hfon B

T2l g9 e giived T8l w gehd for O O @ IUdl o ®, W d ed 98 9. A
e T x 3R y o1 21 S<eondd, x=1,y=-3 & o7y 98 3T € 9% x=1,y = 0 o

e 7% g 21 3: Te 9 U wUd e 2| R Frefafaa o wh wed ©
T Wiehd WEMSt x 3 y 1 ANE 0 9 Al ®, TH Hed 2
3 T=fefEd areri o fa=m it

37781, Tohal Gl

R (SXarr) @iferd)

379 Fal 5T @ 87



T A HUA B? &, s qegen faeaiksius (fowrmEle) 9 €, O TH ARY @
o AU T Y 2| A 9§ e ¥ fedl o off e w9 9 S 71 W 9
o == (erffyea) @ma & 99 Yo", ‘" ‘s ge #d”, weH e B €1 e
zafere T 70 o8 9 781 2 fe fordt ama &) ==t & @ 2

IO,

‘el e Bl

TF FYT & Bl
I% o fhdl geefiar o fau @ 9@ s g o= Al o faw ¥ 9= 8l 97 9
S el o fau off o Bt © S wdam %1 wa foen g g o s fRer

g 3 UH TRl o fou oft e =v (erffy=m) el w1 v fean e s, Sie CuED
‘TRl el ded Tw gen TR A

I8 T HT TF SF &
HYHR 781 @ Tgd T 2l
FU el 2

TEl Th I o W fo=R wifsu:
T WEH (9E) # 40 57 g &

F AT W TH HIF F20? A2 Hiee foF T8] W Sfeatfad g7g “affy=a (=) " 2
Aufq 12 7S ¥ W HE T fRg = I0 ? fF T 99" w<a (WA w1 wn TR )
A Bl & Hifh Tk g H el 1 "= 31 9 At 78 8 gehd) 71 ord: 9% 9l

Th $UF Bl AL 98 deF TR TH 9 @ @ W B A A 8 fhg IHl T @ Toh
TF HUT a6

R 80 Rl 1 BIE 3N p, q, 1, ... W Fefm (Hfdw) #w @

3SR & AU, Hod e Hea TH gl 27 Rl BH 9 g S9d B 39 91d @ fEfared
TR 9 off <9 €




p :WH&HTﬁ%ﬁ?ﬁ%I

IETET0T 1 Sifau Tk s Frefafad g weM 21 3 I Sl R gfed fafEg
(i) 8, 6 ¥ =1 2|

(i) TR Y= T IREG G e gl

(iii) g8 T a0 B

(iv) TG Wb ehigeh 2

(v) fo1 aca o aui &1 B

(vi) T&l & == fohat &2

T (i) IS o ITET § iR 8 A Bl © 6 W I: T8 TH HOH B

(i) TE a o Hog THA © e 08 off ggeew € S fF ufifia e ER ® ora: e
T HOA B

(i) € SR &Y W yEIvE © foh gd U a0 @ @R sHiey U a9 wod @1 3d: e
T HOA B

(iv) T8 a1 fataee & it o forg o wfa @ Sk foq @1e whige e "ehar € T
= o foaw wmn el e wehar 21 sHent ot gen i Aw o W a1 ot i @) em:
I% T FUA TE 2

(v) TE T T ¥ Y Wiehfas qea € fF 9wl g9 ¥ ved 9kd oFd €1 THfe I8
g TeA 21 3d: T8 TH FOH

(vi) & T e €, formd v ‘el oft o 21 ord: UE Uk wed el @

ST S0 IS <WG © T o9 i 89 fRdl ot % wUd wed © ol 89 U8 off
I e o TE & T U9 o ST T oTden A ‘A Aoyl @



goTaet 14.1

1. Trefafed sl § 9 %9 @ w2 82 3 IW o fou &Rl ot gaensy
() T TEH | 35 T B9 R

(ii) IO Tk e fawa 2l

(iii) 5 3R 7 1 ITRA 10 9 3ferw 2

(iv) foret S =1 o Ttk §9 wen g B
(v) Trell =rqefst =t o e (HEH) Aeré i Bl 8
(vi) 39 939 &1 IW ST

(vii) -1 3 8 & TUHESA § B

(viii) Toret T o @+t fq: siof 1 el 1800 B B

(ix) T Toh TR & 2

(x) Gt TEdfaeh HEAT |y HEead et 2l

2. FeRI o 9 U9 SSRGS S e T8l §1 S oh fau Rl adegu)

143 Ud A ®YFl ¥ ¢ weF =T (New Statements
from Old)

3@ TH Y@ T ®AW T FHAF IAH H fafy W TR FEN T 1854 H Th RS
TS Georg Boole ¥ 319+ g&i& The laws of Thoughts ® 37 faftml W faar-famst fean
21 T&l, 0 T deheitenl W ferem-famet i

HUT oh AT H YUH WO oh Y H BH Th HewoqU qehrleh W e Sreitl fSreh W
Y B UM STl i AT HHH i TET Y WehTl| 3H ekl H BH 04 M §




heel I8 e IS TR Uk U g a9 % T eF 1 @ ored e @ ofesk aw ot T
3H o % G Tl 8 w1 o 1Y B 2

14.3,1 Todt e &1 fuem (Negation of a statement) el YT AT THRAT 3T HUH
1 e wgam 2l

T ‘T2 feoetl TH TR &1’

g1 Ty frefafad yer 9 foren st gear 2

I axgfafa @l ® o % ool wh TR 1’ 39 39 wehr ot forg ged €)1

‘I8 379 & foF 7F feoeit TF TR &’
Tl 9 98 W) % Hehd ¢ T
‘7€ feoelt T TR & 81

aftarer 1 9f€ p Th wUA B, @ p 1 TUUE 98 HUT B S p I THRAl @ S W it
~p ¥ Tt (Ffde #xd) & 58 “p-7ei" Ted T

X feoquft| foredt em o FovE &1 A S w0 CTe o] feufd et @ st ‘ue
3T ¢ TR’ I8 T 30 9 U8 W R T R R Y YR TR %Y %

O 1 STaciioh hich, B9 SHoh He W 3O THY gHR Fehd T

I TEA H B FIE (YSF afeRd) STEA A aierar 217 W) foEr #wY)

39 9 1 TERE 9 TH e CSEHAT H 8 IS SHA WM 8l dierdl 21 SHeR g8 dreqd
T gon T ‘S A wiE ot oafem s amen Y Sierar 21 9% had g€ odona @ fw
‘ST H H W HH U oFfd UET R S SHA AT 7@l ietar 2

TH F9 N SR W fa=m



sargor 2 fAfafea som &1 fuae fafeu)
() foreft std & < faeroll &) ofard waE Bt 2

| —
[

Gy V' ww oy gen 2

Zel (i) 98 FH I8 dIqcal © foh @eft ot ® <Al faeRoil 1 ofoTE WHE B @1 SR
el g gl fob afk oW *E oTad & @ 9ok S fashUl &I Tars WM BN 9 e
w1 ToeE, ‘o' o @ fop forelt oo oF <1 fareponl &1 ofaE wHM BT ®7 ©1 31efq
‘1 W HH TH A U, ToEer M fasmul i ofer gAE TRl gl

(i) 3@ e &1 Fove fefafea ger fomar stgwa @

‘e Tl @ S B Y e uee wen 3
30 frefafad ger 9 of fo@ g4 2

N o ofeg den @ R

3arevor 3 frefafed e o fye fafew sk sifae o s oo sem w872
(i) STfer=n Tk weTg 2
(i) T8 fordt wgefe 1 stfae e @ foge! =9ri sod sk |

(iii) Tk Wehd HE&A 0 9§ Ak el B
(iv) 3 3R 4 &1 ATHA 9 2

7ol (i) ‘T e € fop emefon wh wewy ®7, KU gy wed &1 fud 21 3@ 3§ YR
ff fora wehd & for ‘ erefern wh Hergy i 1’ B W ® % 9% wed e R

(i) 39 A 1 T 36 THR T, ‘T asqefa e € T fedt =qds w1 st e @



fSreert =) 9=d SR 21
T aread gen R ‘U W wges o eifde ®, fEel WR el SR e €1 e

%o T ¢ Hifh e 7 g fF ol wh tEn =wgee e 2, e ari el auer g
gl

(iii) T9 HUT 1 O 39 THR B, ‘T8 6 ¢ fF e Wiehd W@ 0§ atfues Bl &

st 39 YR ff fom gend € 6 ‘uw T wiehd Wem @ et € W 0 © et R
B TE YA A B

(iv) 1efie foeM 39 YR ®, ‘o o © T 3 @R 4 &1 9iwe 9 @1

39 30 YR o for@n s gwdr @ TR, ‘3 S 4 %1 AwA 9 & Bl 21 9% hUd 9
2

14.3.2 fusr we= (Wgaa HAT) (Compound statements) ‘3R (qem)’, ‘= (3tean)’
3N YR o TASIh V&R G Th A1 Th 9 fHh Hed &l Sig HY Tk T HeA
T foRT ST Eehd &1 Fefafed we W fomm St

‘g A1 fooiehl & AR ¥ $o GUEl @' I8 FHUT Iqod © 6 dod § $w GWEl @ Ao
foselt & R & F TE T T@H a9d e 7 TR yed Fed oarad ® @ gfer (3R)
®oF ¥ foa T o ], S 39 YR T

Q ‘ded ¥ Fw @yEt &
r: fasrel! & AR § o @wE 87 3R
el w15 ‘=’ gRT et T R

319 oA st fe frefafad @ s RKe 2,
p: ‘7 T favq qew g1’

Q ‘7 T 79T G 21’



T 2 1 e ‘3R g Sred ¥ FrefafEd wum wrw g
r ‘7 faum o e, I & WKt we gl

IE T Oy wed 2

Swiad ufeet @ Frefafea i g e 2:

AT 2 U fHY wed @€ B, S q A Q9 Afueh W el g o @, 39 feufa |

Y FUT hl HIF HUT FHad ¢l

3T 379 BH P8 380N W faan &

3a1ET0T 4 frafafed g $oF o e w9 J@ Hifem)
(i) MR e © 3R o el 2l
(ii) o & W & 3N 3vEH 2|

(iii) |ft e Teand, arfas gt B § iR Wil arafas Send, afmy g e
gl

(iv) 0 T ®F E&I1 € 91 Th Rl §E& B

T TTH ¥ T% W FH IR-a9 ¥ foEm S|

(i) ¥F HUT 39 YFN &

p: ST Feal Bl

q: =19 &4 8l

BRG]

(i) e wed o fku MU R,

p: I & @ 2



q: 3<F Bl
RIS CN i T
(iii) =1 Hed 9 fog €,

p: G4 TRET G arEdfae G@Ir] gl 8l

q: 94 ar&ifae GEad qitey 9eF| gt 8l
RIS CR e cl

(iv) 512 HF 39 YHR B
p: 0 TF o7 9T &
q: 0 TF BT G&TT &

RIS Co o A

IETET0T 5 TrefafEd seF o 52 HUF A HIeT R SiTaC fF 9 9 © 91 T2
(i) T o Th =S e € SR gHen! WR YSd SeR’ gt 2

(i) 9ft sraa "ed o @ ww o favm g §)

(i) Tk eafwd, T nford o1 SR fomm &1 =T R ®, SogeR STEAR ¥ TR
feilt wreaswa (MCA) ¥ ¥a91 & Hehel B

(iv) e BROMoT 3R ST YR 1 USHE! 2l

WV 2 T ufeE den W T e gen 2
(vi) 2, 4, 3R 8 1 T 7O 24 T
7o (i) e oeF HUT 3H UK T,

p: ‘TH I T FgYT Bl &l



q: T aif &1 =wR Yord sqer gidl 8l
T4 T ¢ foF SHf e 9 B T8l W Haee ves S B

(i) T& 5T FeF TW UFK T,

p: G 9T G&IW 99 il 8
q: G4t 79T GEAd favg gt 81

T5 <HI HYUF A &1 T8 GaASEH v ‘A’ B

(iii) TEl ek weH e fod ®

p: T i, (g Tford &1 99 a1 &, TRE.G § 997 o Gl &l

q: T A, a3 s @7 &1 =597 f&ar 8, Gedt 4 5891 & qohar &
7% I & weF T §| T8l HAesk ws ‘A R

(iv) T&1 ¥ HUT 3@ TN 7,
p: =€ BREmN % TorwE 2l
q: 9<NE IW YA KT TSEE B

TG YT H YO Wek FOF T ¥ IR T WA T FEl HANH R ‘I T
(v) erefise e wom = faa €,

V2 p: T UHT HEA B

V2 o i e
Tel U ek HYH 3T T SR U T 2| el GaANH w4’ B
(vi) THH T weH T fod ¥,

p: 2 % T O 24 &l



q: 4 % T U 24 Bl
r: 8 1 TH O 24 Bl
Ig I B T HUH T B T8l GASE s IR 2

3d: TH 2Ed ¢ Top oY wum orda W 9 W S 9 eAfues el Wl ‘SR, ‘A’ TRR o
Tl g Sed ¥ 99?1 ¥ usk T fafe qew W@ #) ove o=k H 9 Tk
IR | ==t

1. Tafafea wem o fuve fafau:

(i) =, qfferTg @t T B

iy V2 e afms gen w3

(iii) | roge werg Bryyst @ e 2l
(iv) §&T 2 "= 7 9 e 2

(v) Yad% Wihd G Teh YUl eidl 2

2. F freAfafad wem gm (FUF & W) Th TR o e 22

(i) & 1 T uiEy gen el 2

&I x Tk URET e a7

(i) T x Teh IRHT Ge B

e x T U HE&m @

3. fyefafiad fag wu9 & e woF Jd iU R Sifae fF 3 9 § @1 319 27

(i) T= 3 39T o foe 2



(i) T (@ft) quiier e € A1 B 2

(iii) F@ 100, TS 3, 11 3 5 9 969

14.4 a9 v1sg /ara=nsr (Special WordsQ/Phrases)

s wour o yga ‘SR, ‘A’ YRR o o AN WISl 1 AN ogdl TORE e o
g1 81 3R ‘WeSteR’ Hed 21 oW el gH Ay wUd %1 T i € 99 I8 e el
STl € TR 79 3 sl w1 after wwe wohl

T8l BH 39 W afEE )

14.4.1 FASeR ‘3T (The word ‘And’) EaiSeh ‘3’ o WaM g o4 Trefofeq fas

HoH R fTOR w@ =

p: THdt fag &1 T T glar @ 3k sue! Refy fefRa &7 51 gwdt 8
TW HeA &I FfafEd < sew wom | faufed fmar s okt 2:

q: fordl fag &1 T T ghr gl

r: 39! Refa fuffld &1 s godl 21

SR A FHH TA

Tk 3 oA R =R wifsg

p: G&I 42 e 5, 6 3 7 Q@ 9T B

T HUF F e T UHK T,

q: &I 42 &I 5 4 9T Bl

r & 42 &I 6 9 95T &l

s T 42 9 7 @ 9T Bl



72 74 T ¢ foF vud %o o B SR UY ° g R
31d: &Y frefafed frm ura e @

1. Gt “SR” o TERT g O fHY RYA G BN AfE S¥eh Ul e HeUd H
K

2. GASR “SR” o YA g o THH U T BN AfC SHR! Uk Wi I KA
e B (3EH we Tl o wfinfaa @ o 39 9 sew we @1 wsft sew

HYT T9A Bil)

3arEv0T 6 Trefafad fag wed & e e fafeu R Sifae o fag wom 9 @
A ITEA B

(i) Tk Y@ dieft B @ iR <A faemsti ¥ sta ok faggd et
(i) 0 Feeh o quiieh 3R Wedeh 0T qUiish & HH il 2

(iii) Teder TSl o |1 W SR < e el B

ze (i) W Her Frefafea €,

p: TF T@r et gt 81’

q: T 3@ s Renen d eHd @ faega gl 2

SYUE S U T © S SHfT fiy wed o 9 2

(i) FET Sk o TH TR ¢,

p: 0 Fd% o YUl & &9 glar gl

g: 0 9% FET YUl & &9 gl 8l



T U IHU FOF A T 3: Y wem ot e B
(i) e e wHed e fore 7,
‘g% gefta @ < W gld 81
‘T gl &1 gt e gt 81
3 A & w3 ) ora: Ay wer oft e ©
39 frefafed wed W foar wifew:
p: UeTlgicl iR Gl & 8 &) TqrEfe fafeal gR1 Sem-3e 631 ST gl 81’

59 HYT hl UK SR W YgH WH HYd T A ST Tehal B1 TRl W wg SR |
a&qetl, Uetehigial a UMt o1 Seoi@ shidl &l

3O B9 Tk e qul e frererd @ S e faeh feooft § e

X femoft| 72 & wHem =Ry i o ‘ol 9 e 9 wed U A s g
2 o9 foF ST 3 § e foRA T g1 Uel W v (SR, ) 9l o g

o forg yga = 21

14.4.2 91sg ‘a1’ @ ggad d1a (The word 'Or') = fa@ wed W fo=m &ifsm)
p: T THAA W fEq 3 {@W a1 @ Tk R H TF f65 W Fedt @ a1 3 GHR gt 8l

24 9 ? % 98 Uw 9 wYH 21 TEe 31 27 THe o u' © T uw guad W
feord < W@l Ak wh g H wEd €, @ 9 GER TE el sHer fauda Ak uE e
@ guieR e €, 9 o T W hl Th fag W Hed 27, Sl a8 wed g @l fefaai
A ¥ 2

T ‘A YA HU U o fU eF Tedl I% SEd € T oS wmn ® ‘A’ @ wEm




a1 gHR 9 foRa S 7
Teol 80 fefafed saq W fa=m 3
‘frdit MER & (YERT) H T ‘oredl’ & @iy sgemia a1 v i Sy &) it g

TOHT Y IE g fh TH AR | oTeHkm T AEdl 98 ‘orell’ o Wy Ut o Fehdl
T o o% ‘el o WY STEEHIT o Tehal 71 AUl AfE < T T =red 9 SMeEhd
o Thd € frg ©w Afe A gl tulq omsHeW SR U el @ Gehdl Te
‘sTaafsta’ ‘a1’ weddl 21 T8 Th 31 Hed W fo=r ST

‘w faeneff, oA Al a1 @A fame f@war @ 997 e € 98 gew safaaH &
TR U39%H ° a9 & [0 SesT Y qehar g1’

T8 W TH TE 9 & o famned el Sefawm ok wrem fomm < @ fawat @
[ fovan B1 9 gem SHafose weasy o yow o Fhd ©, 9@ € g o fewnedf fa=iq
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(i) q: ToFel o 1 b5 o HI T el H FHIGHIS el 2l
(iii)y r: T g9, fHdt defga =t favm feafa 2
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TehIME W Ugall TMY-UaY Aristotle (384 %o P-322 TU) N fa@m T onl o8
MY-gare FmeAeRess fag= o fau fomi o1t e o, fo9e sifyu 3= &)
TAF M@ F AT B Uk SMHR YSH Al ANl Uk 1% GAedl @&l H wHA
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George Boole (1815-1864 3) deM Augustus De Morgan (1806-1871 %) = 3h!
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aifieaent (Statistics)

¥ “Statistics may be rightly called the science of averages and their estimates” —

A.L.Bowley & A.L. Boddington **

15.1 9fHaRT (Introduction)

B0 WA ® for wiferes! &1 eUeR fhdt fogin Seva o foiu whia efiers! 9§ 8 21 &4
sfinel w1 faveivor T =aren Y Sk aR | fuig o B e fumel wensti ® efeet
® Afad Td gRoiag &9 B oo 0 H1 fafml w1 s fer 1 9w feuw
sfimel o Heayul Ui ud fasivaeti w gwiar 1 g Ky T skl # uw

gfattes o 0 H Hi e o aR 6 ot sreeE feen @1 3 g % e wgtd
S WY Ed €| TR S fom wed (FHiR wied) , ifeaent iR Sgersh ohald Ygta i
A A B hed Ygi oF WY eH 3H Wi 1 9 feed € TR e fd wH W
ehfga € fohq stfepel o wfaa ored faa=m & fog e @' off wan & =ifeq fo stfenet o
fora forera @ o1 o R et w1 A9 o =R R fRE YR THE




Karl Pearson (1857-1936 A.D.)

T docrars g e 9 #9 § 99T U W W) fEER w6
FodaTst A : 30, 91, 0, 64, 42, 80, 30, 5, 117, 71

JodaTS B : 53, 46, 48, 50, 53, 53, 58, 60, 57, 52

TS ARl 1 HILd o Hiieaesh fefated €:

FoddTS A FodaT B

ey 53 53
arfegent 53 53

wﬁﬁq%wﬁ&ﬁwmm(f g TTefga) 39eF Im &I 39! G ¥ AW
I A6 HW T,
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faawa & o1 9 atfuss %ol 7T B
3d: fRu MU Skl o aR H ol gEAr 3 & forw ddE wgfa w1 Am wEw e R

IRESTeTd Tk 379 52 © TSTHeh o9 Wifeash! oh 3favid fohdl ST =fey
e ggfd &t A9 ki W@ & 8H URedaeiiad & 9uH o fau Teha e =ifeul w9
T 1 ‘YRl t WY (Measure of dispersion)* &l STdl €| $H 3784™ § §H Feh[UH

% AT o T o Sk Ffichd Ud SAiMichd 3ehel oh forg WMl w1 fafudi o s o
T2

15.2 WehiUia ki |TT (Measures of dispersion)

sfiehgl | Wenivi a1 faeiaur 1 o9 Yeol 9 9=l YgH ohsid W ®T WY ok SUR W
fepan man 2

giol o frefafed 9 7

(i) 9RE (Range) (i) Tqei® fa=e™ (Quartile deviation) (iii) A= fa=ie™ (Mean deviation)
(iv) A fa=re™ (Standard deviation).

o e

T A | eH, 9qde fogem o eifalea o= |t Al @1 eremed &

15.3 TR@X (Range)

T SHifSE fof T Soctarsii A 927 B g1 oHE T i o 3@ § 899 @Rl § femewa,
TE @A oF SAYURTH Td FAaq T oh ¥R W fa=ar fwar o1 388 Tha 9@ A
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15.4 Trex fa=ra (Mean deviation)
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oI T AfeT, fohg 39 W4 ® % Shsig wafa &t O el oF @=ad i

Afeham qon =Fdw el & TeF fed g 21 s $9 fauen o den $w

YT B o frerl 1 A S € el ) e e mer Y @ e o
I I F R

BT - o b L A D U
B ||,l ] |'-]"'-.i:r v-” '-';-'l Ll":f‘_[ - — _IJ

L Bt

37d: WeT o Gy He fa=e 91d FE 1 R efifae T8 21

T T T N P
g =1 et fer gem a0 @ 30 9 w6 B @)1 AR wifee R R < e &
FR 1 FRIT I 37 st 5N We W W oI fage o s w1 g w1 @i 2
afd: TR Wem ‘o' 9 foeer o FRier Wi 1 WeT 9| id §1 3@ WEd ol |
foeem’ wed €1 ord: Sheld Yg 'a' o WU "red faere Jernh 1 2 @ famer o
feder AT T WA B @1 ¥Y o ey Hied oo i SUe (a) §I Yehe feRal ST B




IRCACICEGE IC RIS B R A I
M.D. (a) W e

feooft| mem fomem S wgfn = Rl ot ww @ T feen W owewar @1 fog

AT ST | 9MMId: "isd SR HIfeaehT o §ie Hied faeed &l SUAn T
S
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sarevor 2 fefafea siwsl & fau A o ame g fa=em i S

12,3, 18,17, 4,9, 17,19, 20, 15,8, 17,2,3,16,11,3,1,0, 5
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15.4.2 cHnghd 3—17*57' &F 1?‘*]2 are farererT (Mean deviation for grouped data)

eH Wd € T sl & < YR 9 anfigpa fepan e 2

(a) 3THdd IRERAT §e9 (Discrete frequency distribution)

(b) Tdd SRERAT sl (Continuous frequency distribution)
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WRUT 15.4
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! Z (x —x)

e B YT = 8.24 = -

Ufq 8.24

:l_ [[:3.4:]2+(3.4:j|2+r"1.6f+;..;"+;.-3—3::-:4_4(:=:+_1;}+2.::-::['4.d:|:]

T 41.20 = 11.56 + 5.76 + 2.56 + x2 + y2 8.8 x 13 + 38.7
AT x2 +y2 =97 ... (2)
dAfera (1) 9, &8 W 8 @

x2 +y2 +2xy =169 ... (3)

(2) 3R (3)T ¥ &6 Y g @

2xy =72 ... (4)

(2) | 9 (4), M R,

x2 +y2 _2xy=97-72 A (x—y)* =25
Mx—y= T5..(5

&9 (1) 3R (5) 9, 3H 9w B @
x=9,y=4 V& x—y=5

qMx=4,y=9 5 x—y=-5

3d: U9 < YU 4 e 9 B

SETETUT 18 AR YAE ULT Xq, X9, ...xp Pl ‘@', U TG WU W&l TH FBOMHS AT
¥FIcHeh T 7, a1 fe@msy f geeer smitefdd @



O, = l Z (x, —x)
=1

T HA o VE xq, xp, ..xn A T, A B R0 i Y
fean s 2
% Jeh YT H SISl ST A A Yerur g
yi=xj+ta..(1)
7 oA U S o mer - ¥ q|
[ e T
LS is i S s
Vo n A e P
1 ¢ il
— N X +—=x+a
_ i 7,
VX
Foiq - = 7 +a..(2)
3Td: T Y& T JEOT
| | <&
Z{_'. — ) —Z{.T: +d— X—d)
o, _ 5 _ (1) 3R (2)F 35 ¥)
| «
Z.{,‘J.- —X) 3
T ¥

3Td: T YLK HT TR I 7 S A YeIoi T e

Xfewoft| e <ifSg for derol o et o o g el W IS Uk Hem wied
AT TN W YE0 SREfdd Wl e




IETET0T 19 Wk fommeff A 100 Y=ON &1 WeF 40 IR HAES fa=ed 5.1 w4 A, S&fw
3G AN G YT 40 o T W 50 o foran oml GWE "Hied R 9 foeer = @

7o fean €, & w1 §@&@ (n) = 100

TIEHHTT‘?J('?)=4O,

e wre famem (O ) = 5.1

o E s

=100 Zl\ 2

aFiq 71 =l =4000

N

31T eIl =T TTerd A = 4000
3Td; YeIuT ST Wl AN = TeId I —50 +40
= 4000 — 50 + 40 = 3990

TE AT 299()

sofee met wem = 100 100 =399

I

maﬁwﬁﬂmo:J &




X T Z F(40)°
i 51 - 100

— X TeIq Z_.t._:

a1 26.01 = | WU ' — 1600

ESIISH o =100 (26.01 + 1600) = 162601

o9 T ! = T = —(50)% + (40)2

= 162601 — 2500 + 1600 = 161701

sqfele 98l A fageH
H :'e,: X’ - .
J E . |:ng IIT?'E[}_
I

fi51701

— (AU
_ V [{10]

=xf[['~_|'_-’_iill 159201 _ /25

=95

1. TS YU K1 WET dU1 GEU HAEY: 9 X 9.25 Bl I w99 W B: YW 6, 7, 10, 12,
12 3R 13 &, @ 99 < Y& Ja SIS



2. GId Y& T HIEH qe YELOT HHY: 8 A 16 ©1 AR TAH 9§ o= U 2, 4, 10, 12,
14 € @ 99§ YHO FG ST

3. ©: YeIUll 1 AL qU1 A T wAY: 8 qul 4 €1 A% Y U0 1 = @ Tom
F e S ar aftomet geror 1 "iem 9 Aees fa=ed i shifsa)

4. IfE n &I x4, xo, TUTEIE HT HIEA -?amwmoz%aﬁmﬁmﬁﬁmﬁam,

axp, ax3, ..., axpy H1 WL AR TEOT AW 2\ @Al a2o? (a#0) B

5. & YeION ST WIS qe WMk fo=eld AT 10 de 2 &1 Sid & W I8 9 T R

Y707 8 Tord 21 e H 9y k1 9E) WA den A9 faded d it afg
(i) TTerd Yaror ger fean S

(i) 39 12 9 5=« fean <y

6. Th &1 o JoIrE oE gl a9 fawa frd, difaes o 9 WEA I | Uil w6
e 9 O faged A9 ke T R

g fawa o gag st fomem & den frad geg %9 foa=em 872

7. 100 Y=ON KT HET 3R HHSE Taged HEW: 20 3R 3 2 W€ ¥ I8 A T TR dH
T&I0T 21, 21 T 18 Tord &) afs Terd 910 ki g1 fSan Su ot "iem 9 U fased 9|

HifSa|

ARTIT
o WU @t WU 3fikel H fowma =1 fo=ror =t wm ufer, =qeds fo=em,



e faae a A fo=ed Yo &1 °19 2l

IRER = AfHehdd qod - =Aaq qod
TR 3tTehgl ol UTeA Taere

Sei-Y = W 3R M = Tifeeh
Tifiera 3TfeRgl ot wrex faerem

—g* —l EJ (55 —_] 7 = ”[TIEH —f:ﬁz

.r‘_-

3THAd ARARAT S hl YEIUT 9T HIFeh faeret

. 1 o . 1 o
T = — N =%, Fo= =N
fre L = ! ’ e
I+
Hdd IRARAT g2 hl YEIUT a7 S aee

PERLE T P JNTN* WAL
N =TT MY = o

WERUT 3R ek faerer A o ot oy fafy
i -FJ ) =

o = \]_Eg I:szf.}?s__(zjs}}s)é:l

e NS 1T i)




= gxl{}[l. x#
o fo=u i cv.

° THME HILA dTcl JEansll H B A% fo=er Al y@en iy W a A1 HA

f=oT areft 2idt 2

QfagTires gyfi

qifeTehl &1 3399 wifed g BeoMs W gon § et 1o uw TeHfas TS B @
Y T ol @ % wifers! ard g e g ?1 s a9 3050 €90 H g
T ygell UM i T offl WRd H o TR 2000 99 Yed WG e UHiAd
T HT HIA YUMot fagivd: s W (324-300 €9.) o T[T A H hifed
(T 300 $9.)% UG H SH SR GG ok kg UHLIA H 1 FOTl i
Seei@ el €1 STheR o Ve § ThT T8 YEiTh Teeol o vl STgerthsiel
g7 fafeq qws ste-stweadt | faon o 2

We % e John Graunt (1620-1675) i 3ok g1 S 3R G ! HieAHh! o
HATT o HRU IR SH 3R G GREH! HT Sk AT S 1 Jacob Bernoulld
(1654-1705) = 1713 W YehI¥[G T4 &I Ars Conjectandi H S€I H&sti o 7w
=1 feran 2

gifer! &1 Hgifas fawm Tedl A o IRA ol 3R FIrT e & fagia o
qR=™ o W I qA THeh AW ot fow™ S Wil TH SUS Francis Galton
(1822-1921) ¥ S Wf&AH! (Biometry) o &F H Tifeeh! fafedl o SUAM &1 AW
9T fRATl Karl Pearson (1857-1936) ¥ T8 aff UX&T0T (Chi square test) qe ﬁ—s’
¥ il JEARRIET &1 Tl oF 919 9ifesd 31eaad o fas™ o g ke
feam 2

Sir Ronald a. Fisher (1890-1962) 5= enfier wifersn! 1 e AF1 Sl 8, 4 39
fafir= &= S ergafyrent, sfa-wifersst, fen, iy enfs & o




&I 16

**"“ There 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 *&

16.1 9fHeRT (Introduction)
ES hi wensti § g Wfushar &t Heheun w1 fafvm afifeurfai wt sfafveda w5t A

-

]

¥ w0 § T 3 T fREl TR & $ehd W T 99 g W e w1 wimar O sreiiq
l

2 @ off| 7gf o1 Henfaa qRomH (outcomes) 1, 2, 3, 4, 5 3R 6 B (fSHat wen
D: T)| WS ‘TH TH GO UK B o kel URUMH 2, 4, 6 (21 I ") g
. 9 9 fREl W &1 Wiekhal 9@ & oh fAU 89 e o T shdl URUMH o
TeA w1 pod UROMHl # @ % WY U A ki 2 Wifdehdl % 39 fagid W
Qrfirehar T qaq Tagta (Classical theory of probability) =hgl STl 2




Kolmogorove

(1903-1987 A.D.)

wel ol § TEA WIRehdl 1 YT R Hehford SiiRel oh MR W A TN i 21 W
Aifehal w1 WifeTehta SRERITT (Statistical approach) F&d &

T Al fagidl ® o TR gEend € Sem: 39 fagial e 39 fhamkemd wE W
& AR S Hehan € T @t qRonEl i wem Sfuifhd e 81 [ fagid § e
geft Hearfaa oRomal T G9rer AMd §) SR wifee fe oRomat S 9n g e
S ® 59 7Y I favar 0 &1 i R0 A 8 6 T o o ufed @9 st gemE
W ¥ ofusw 1 W TR §, 79 qg 9§ fF meft ufomat o wfed @9 T Heren
(Tifrehdr) SHH 21 37d: BEA UIfFRdl 1 YR e o fu 99 Witdehdl a1 99 Heed
aftomal 1 SyEm fea 21 g @i gfie @ i uftwn @ ?1 sfae w9 % wiftraw
A.N.Kolomogrove = T 31 Wifaehar fagia o1 fasm fean S=iv 1933 § yerifyr o9

q&ish WIfehdl @1 SMER’ (Foundation of Probability) ® Wifeehdl &1 =@ o fau s
Ed: yHIE qea (IfR) fUiRa foewl 59 steam o &W Wifgehan o sET gfeeivr, fo



Tifeehal o1 SATMEE gfteeniol (Axiomatic approach of probability) Ted €, w1 1eFa
1| 30 e F e % U F9 g9 IR F A STeREE ¢, S agfes
&0 (Random experiment), Ufaeel T (Sample space), T2 (events) TG MY
THeh R H M A ared AT H TR |

16.2 Igfweh UXteToT ( Random Experiment )

A ST o 70 U9 2 frurhay w © faeh ofomg wee ww & B R ORI
frat aR oft ST AW 3] * forw, fRdr fu U s & Fion %1 " A SEd g
ff g0 ff¥=d ®©9 9 % Td © Tk S0l &1 =90 180° B

TH 3@ R & Wt % Ef fRame s € R e ufifeefm @ dew W@
RO Hed Tk | e Bl ©1 SEeA0l o T e U ek bl Soten Smar @l e
(head) 3T Hhdl & a1 T (tail) o Hhal € oifehd &0 a8 fAfv=a & = o&a € f%
rdfaeh AROMM 39 I § W 91 TAN? 39 YR o AU i AG(edeh YU el Sl
21 37d: Tk GO o Afesw wie wEl S @ A T8 frefatad 9 gfeet w5 gqe
ETCI

(i) S9% TH 9 Afus gurfaa afomm &)
(i) T & quf B ¥ Ugal qRomd SaH €99 7 gl
Site IS o Tk e i heRd T Terr Agfeseh € A1 TEl?

TH A U U Agredeh eIl i chael TUIU el WA € N6 e o STl oFek A
[ERIRICII

16.2.1 URUTH 37 ufagst @ufte ( Outcomes and sample space ) Tt Igfeeh &0l
o et quniferd =dSl w1 aRoma wed B

THh T Hd o w80 W faear &) A 59 9™ & W was WAl fagst i
den W o T § @ 5w we % o 1, 2, 3, 4, 5 W 6 1 Wit aRom @1 e




{1,2,3, 4,5, 6} 39 TQ&07 & Yiqeyl Gale Hedm 2|

oq: fordt agfemsr ol o @t Werfoa oRomal &1 @q=ea S® wderor &1 wfaast
wufte wgem 21 gfaeel gafe 1 HWohd S gRI Yehe fohan S 21

yfaeel Tafic &1 yew sreFd U wfaast fog seomr 21 SR vl o, It weo
* Y% oM o ufaeyt fag e

3R FS 38RWN RN fa=ar |

SarEtor 1 ) fHahl (T 1 % 1 A EU 2 T K1) hl Uh 9OR SO T 2| Ufasel
ofte 1 Hifsg|

zol oyed: fagek 59 otd o fadw € fF en St wean faas iR o fassht gaifud o

Gehd € aHifR <Al foeenl § © fRet W e (H) o1 92 (T) Wehe © Hehd €, TEfa §ed
ufomy frefafed & ged €:

A foerl W o7 = (H,H) = HH

Tee faaeh W A iR TR W W = (H,T) = HT
et i W T SR g W 9 = (TH) = TH
I fFRRl W 9 = (T,T) =TT

afaue, fEu g wdier 1 wiieel wwfte

S ={HH, HT, TH, TT} 2l

X feoquft| wdieror o5 9Roma H qen T o idd 79 &1 Seidl o fog shidd 39 |
feorq org-fo™ (comma) =1 Big fean T 2|




SEETOT 2 U % Sie (F9EH T e W1 # IR ' A T H 7)) H TH SR hehA
o ghemor &1 gfaeyl gaftie i e gfaest wufte o ofadal &l 9@ of I Sife|

7o TH oifae fof el T o 9 W 1 3R ol ¥ W 2 e B 21 B9 TH URUM o
®igd T (1, 2) g0 el @ €1 gt 7R, 4k i 71 W 3 R o W 5 Yehe
o §, @ 9 9RO i (3, 5) §N e w W ©

9% ®4 U Ydsh YROMH 1 Hidd T (x, y), gN Fefua fan <1 wehar € w@f x Ao
o U W SRy ol I W YR BN el §EAd € STaud, giaesl wHfe frefatEa
2

S={(x, y): x Tl ¥ W Yohe AT AN y oA T W Yehe & ¢ )

=g yfaest uftc o sTeEl ® G& 6 x 6 = 36 ¢ AR eyl gl f9 Ueq B
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,1), (2,2), (2,3), (2,4), (2,5), (2,6),
(3,1), (3,2), (3,3), (3:4), (3,5), (3,6), (4,1), (4,2), (4,3), (4,4), (4,5), (4,6),

(5,1), (5.2), (5,3), (3,4), (5,9), (5.,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}

sargor 3 freAfafad gois Themn o fou Sugs gfasel gufe &1 oo sifse

(i) T etk 1 S H Teh 1 %, T 2 T 9 Tk 5 & o qach &1 o8 A oia § Th o
9% T o fqees e 2

(i) Tk oAt Tl oaa TN W Th o B el geeetl i e feraar 2

A () A TN |l TR fAFRm Q 9, 2 T HI AR H T a1 5 ® &1 f9gw R @
frefa e €1 Su gN Sa 9 feRen T usen faenr @9 faenl W @ e off
faspt Q, H o1 R & Tkl 81 Teol faach Q o Od SHA R fertenn 7 fqaent H a1 R
T TRl 71 oTd: I fadeh fFeRTer 1 IR QH A1 QR B Hehdl @1 TH UHR, H o G
T SR fshTen T fggent Q A1 R @ Gehal @1 sHferT, 9RO HQ A1 HR @1 Gehdl @l

qd: R & W g0 o) fertenl T faesht H o1 Q @ Fehar €1 sHfere IRome RH =



RQ B

1q: wfagel WA S={QH, QR, HQ, HR, RH, RQ } 2|

(i) forel =oa TSR R gEleAtst &t Hem 0 (ffdl el &6 9 89 W) a1 1 A1 2, A

w12 off o[ quiieh & Hehar 2
I 3 qhe o fau wiaeet wmie $={0,1,2,...) &:

IETETOT 4 TH THR1 IOl ol 21 A 39 W fod ke & @ 89w e, o 3
el o 4 wHg R €, § W uw g Fepre €1 A fHeeh W UE Wehe Bl € ql €9 Uk
U1 thehd B 39 TUUl o Yideel HHE 1 aui shifsu)

#el M Sfifee g9 el WS & By, By, By 3R WHT W1l A Wq, W, W3, Wy & frefud
W B W T 1 giagel gHfe

S = {HB1, HBy, HB3, HW1{, HW5, HW3, HWy4, T1, T2, T3, T4, T5, T6} 2|

T8l HB; &1 o1¢f 7 fop faaeh W fo © oiR 7z B; Farelt T €1 HW; o1 o1ef € fF faen
W foa € iR g w; Frbrelt € 2?1 T TR T; 1 o1ed € T fogeh W W iR T8 W
TE | Yhe T 2

SR 5 Tk O qher W fomm wifse f5od ue faeeh &l aR-ar 99 a% I9Ted @©d
g 59 I S¥ W o9 gwe T 8 WU TEeh gfaeyl ¥ w1 aui ity

T W e ° fod g 3Iv@ A f5diE 3| AW g 39 st H 9 fedt o o
THe B Gehdl Bl

3q:, difsd yiaeel §Afe S = {H, TH, TTH, TTTH, TTTTH,..} 2!

frafafed v 1 9 7, 9 yds | fAfde giemor &1 gfaset gafie I sifs)



1. T Tgeer &1 9 IR STl T4 B
2. W U 8 O ekl T R
3. T e IR ar ST T4 B

4. T THeRT ST T © 3R TS G Ul T B

5. Tk THeh1 SoTe T € 3R oheel 9 30 H, W& feer W oM Yehe e ® Teh U
et S 2

6. X M W 2 TSk N 2 oigfhal € den Y W H 1 el 3R 3 wsfwal B S
Tiero) 1 Hfaeel T | witee fSEW TR Tk 0 YA Wil @ R Wk wwen o
ST 7

7. T E1 o1l U1 1, T Ghe U1 &1 3R Th 39 94 A W & T 9 § ™ 2|
T U A G T AR S® TRl T B, U T U1 SN e T ok Hholdh W
9Tl He 1 foren T 71 ufaeyl gafie 1 el wifsg)

8. Woh TOYU H 2 d=dl ot URAN H ¥ U H cASch-igfhal i demsli i fawn
Sici

() af% eurt ofg 5@ o1 K WA A R fF S % W o= gl A1 gl ©
giaest Fafte = g ?

(i) s ey &fa foreht uftam o wefral =t g o o @ o iaee! wafie = 8m?

9. Tw fe=dl § | ol 3R TH SH 3 P g W T El Y N SWH (in succession)
fam wfqeenfaa foru argesan fepell At 1 39 wderor o1 gfagst gafe 9 it

10. T T0e01 H U Toeeh i 9T @l @ @R 9t 3§ W fed yewhe g € at 39
ST Sl 21 AR Teel R SSeM W U WK Bl ® o Uk I SheRl Sl €1 Wiewl
gAfte J1d iy

11. A A o aoai & Th U H W 3 god Agesd el ST &1 Y aod i Sl
STl ® 3R SY WUE (D) A Sk (N) | offiehd id @1 3@ e w1 Giaeyl gHfe wm




FHifeq|

12. T THerR1 IoTe ST B afe aftony fod &) @ w9 SRt Sar 21 9 UM W T
TH G Yehe Bl € d U Wi GH: ekl ST B1 39 T w1 wfacel wEfe @ s

13. HTTST T IR g W @ 1, 2, 3 3R 4 ITer-ofen foel T ¥ o9 ufHd
T fesd § W@ Y well-wifd fHemn T 21 Tk oAt fesd § 9§ 9 ufddl ww o 9
TEdt fom wfaenfaa fru frepterar €1 5@ wderor 1 faset wmfe 9@ wifew)

14. Toh TOHO § TH G ek ST © AN A U9 W U Hed G99 © dl Tk Toaeen
TH IR SO S ¢l I U W U 9@ fawg ¥, @ f99 @ | 9R Serd T
yfaeet Tofe fafeu)

15. Toh Ten IoTen TN A SH W U2 Yohe Bl € d U fosd H @ fod 2 o @i
3wl 1S Wl §, Tw T feen ¢l afk faees W g e o © A T U SRl
ST ?1 39 qieor w1 gfaeel gefe fafeu)

16. Tk UGN bl IR-IR de dk Ureh] STl @ @ dh 39 W 6 Yhe 7 2l ST 39 qq0y
1 Yidges! Tl o 8?2

16.3 ¥l (Event)

T Agfese Theml iR SHeh Wiaeyl wafe o ar W U 21 et wdhieror e wiaes
Tafte 3| wemr ¥ Hefudg 9 geel o fory Wt W= (Universal set) BiaT &1

T fogeh &l g 9R IVeH o T0e0 R fgar Fifew Fafua gfaget ¥mfe S = {HH, HT,
TH, TT} 21

e, g Aifee foF gur ef S uRoml § @ S qemd: Uw feM g BF % ogshdl el
g1 e U € TF 3H S % B o o ehd S & fadd wheel HT 3R TH B 98
IFFe Tk T=d E = {HT, TH} a-d €|

g N4 ¢ foF 9==g E yfaeel gafie S o1 SUeq==d 2| 36l YR &9 U ¢ o feafa=
sl 3R S o SuegeeEl § frefafad @ €



TS T AU ‘S’ T WA STHT=A
T H G qeFd: 7 € A={TT)

TS Y W& FH Y FHH 1 ® B={HT, TH, TT}

fermil @t W SAfushan 1 @ C = {HT, TH, TT}

fgdta So o fam 7€ ® D= {HT, TT)

foil 1 He& Afushad € ® S = {HH, HT, TH, TT)

ol 1 Hem < 9 et @ q).

S ==l @ ge we € e wiacel wefie & fedl suuges & 91 U e et @
AR forelt w2 & G wiaesl gufe 1 U SUeg=sd Bl 81 $Heh Hed H Uk weA i
frfefad g @ oRenfia foran S 2

it widesl TAfe S 1 HiE SUEH=S T S Hel Wil &l

16.3.1 TUeh ST &7 "ied B:FIT(Occurrence of an event) Tsh YAl I TR oh TOET
R foar wifSul 9F <ifSu & e ‘9 W 4 9 SR 9 Y B &l E § g
fepan <an 21 A o W Ak ® (1 Yehe i1 € df €9 %% 9hd € T W E ufed
| oga: A gkomm 2 1 3 € A 79 wed © & we E ufed g8 @

ad: forelt whieror o wfaesl wafe s &1 seM E wfed g el Sl ® A qdern @
RO w 3 YHR & fF w e E. Ak afomg o) T ? % w ¢ Edl 89 *ed © fF seT E
Hfeq T& g2 2

16.3.2 =2A1371 @ el (Types of evEnts) SIS 1 SHoh 3@l o MER W fafy=

Gl | erfiepd fepen ST Sk 21



: . )
1. 3/wa o THfyer =T (Impossible and Sure EvEnts) e == l AR yfgest

e s o gest w1 o w ¥ o § 0 FT SIS A IR S 3tufq ot wfdet
gHfte *t fafvea oo #ed €

TR 9USH o o oTEU 9l %hepd o TUeT W faER #1139 UeIl 1 yiaesl wufe S
={1,2,3,4,5,6} 2l

M AT E S U W Yehe WA 7 1 O @' Wl el hedr @1 s S ue E

o Wq SU9Y=d forg Tehd 8?2

Tyl THeT0T 1 hiE ot gRemg s E oF wfaey 1 Hqwe Tl war € steiq wiaes
Tl w1 HE ff 3TFFd T E 1 "fed wH H1 FAfv=d 7€ e € o g9 % Thd 7
fo hact fod Tq==a & W21 E & W0 9g=ad €| T = A, T FT Thd ¢ fF T
o Ul Thofh X 7 W1 YU Yehe BT STEYE B

SHWEE:ITE={1) T 3T9d T

S 379 BH Uk 319 ¥l F ‘Ul W Ui §& A1 df §6 ¢ O fawa’ W fa=m
TR F ={1,2,3,4,5,6,} = S.

stefq geft iy se F % sfed e &1 ffved #d €1 e F= s ww fafv=a e ?

2. TIE TEAT (Simple EvEnt) Af fRdl w1 E # ohad U @ Wfasel fag &1, @ W E
H WA A YRR TS hed 71 U@ e e gfaeyl gufic faed n gosk saEd =
T n oo e formE B 2

ST o foiu, T foaent o I 3BTl ol GJ&0 &1 Jfasel ¥afe S={HH, HT, TH, TT}
2l

Eq= {HH}, Ep={HT}, E3= { TH} 3R E4=(TT}.

3. Tl =21 (Compound EvEnts) af€ fodt e o wh @ etfier wfagst fag e &,



3G fust w=r Fed T W & fou T foaes @1 99 SOl & T § et
e fag "o B

E: deId: Teh fod Yehe &1

F: =JAqq T fod gehe B

G: AfYHdd Tk o Yhe M1, 3|

o [

FrAfefEd

T TS o WA S o IUHH=Ed
E={HTT,THT,TTH}
F={HTT,THT, TTH, HHT, HTH, THH, HHH}
G={TTT, THT, HTT, TTH}

ST Y SUE T | Uh 9 aifush wagel fag € suferg we we Ay e )

16.3.3 F2T2Il T Saiurd (Algebra of Events) TY=adl o &A™ H BOA QU A1 31k
q=adl o HAeM o fafd= alel o SR W Uel o 31Ul 9fHe (union), WS
(intersection), 37X (difference), TH==I ol T (Complement of a set), Tonfe o 9R |
TALA A1 TE YHR TH SIS h1 GANH eI Hohal o T STAN g X Fehd &

M ST AB,C T8 T § Hag w2 @ foeet gfaest gafe s 2|

1. Qleh ¥SHT (Complementary Event) T AT A oh HUe T 3T Tl Af"&ﬁ?ﬁ 2
S e A T U¥eh T Fed T A’ HI T AR St el W 2

3SR o foau ‘ueh faaer &1 9 SoTel’ o Y00 I o | 3HeRT gfdaeyl THfe

S= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT } 2

qM ST A={HTH, HHT, THH} ST ‘ohelel T T2 1 Yehe BT’ i S9iial &1 IROMH
HTT & BF R o121 | 9fed 7€ g8 21 fovg &0 e dahd € fF oo ‘AT =fed g8 2
T YRR, FAF TomH ok fau St A H 7 € w9 Fed ¥ AR ufed € ?1 =W



TR Tl A oF TaT e "ol ARl teiq
A'= {HHH, HTT, THT, TTH, TTT}
T A={w:weES AN wEA =S —A 2l

2. TEAT A 4T B' (Event A or B) WU &ifST foh < Tq=e@i A IR B 1 Wied A U B
N e P S e Mol e Te sea Aifed el e A WA A e M B H ©
RIRCE IR

S g A 3R B Terdl wiaesl wufe 9@ wefud S se{ B A AU B ST A WB A
I o1 F1efrd 3 @1 e ‘A U B’ &1 A A1 B’ ot @1 S 2

AT FET A MB =AUB={w:weAd W ep)

3. ¥eAl ‘A 31T B' (Event A and B) 80 WMd € fh ¥ WYeadl &1 GdTS AN B o8
g Bl € fod o ofoad e € S A 3R B Al H swafs g € erefq W A @R
B 34 ¥ B €

afg ‘A @R B’ T WA B df SYeEg AN B e A 3R B ! g9l B

T YER, ANB={w:w e A 3T w € B)

3SR oF T TH U Rl SR Wehd o YU H HE oAifdT ST A ‘Ugell %k o

e 6 Yhe B € S S B ‘< ekl R Yhe G w1 IR W 11 el §7 I
o I T qE

A={(6.1), (6.2}, (6.3), (6.4), (65), (66)} R B ={(56), (65), (6,6))

sHfe ANB ={(6,5), (6,6)}

e HIfT fF Tq=9a A N B = {(6,5), (6,6))] T ‘UBell Theh W 6 Wehe BT € SR I

thehl T Wehe WS 1 AT AAH 11 il €' hi ook el @

4. wer ‘A femd B FEl (Event A but not B) 81 S & fF A—B 37 Wt sto@El @
=g el @ St A § df € df B § it € zafew, g=a ‘A-B’ ¥ ‘A TRa B




TEP ol K L Hohal 21 B0 WA & fF A—B=ANB’

IETET0T 6 Th 9l Hhehd o T R faaR SifSu) S ‘T 19T &l U B ohi
A 9 3R 5 ‘T fawm g o B % B § Frefud T wn ®) frefafed e
(i) A o B (i) A 3R B (jii) A fq B &l (iv) ‘A-T&" &l F&fid &W o aye=g fafeag)

#ol T8l S ={1,2,34,56}, A={2,35} 3 B={1,35}
EIREECE

()'A 9T B =A U B ={1,235)

(i) ‘A 3R B'= ANB={3,5)

(i) ‘A fhq B & = A-B={2}

(iv) ‘A-Tal = A" = {1,4,6}

16.3.4 T 3UEs] G210 (Mutually exclusive events) U Thehd oh T80T o1 Hfagst
Tafte S={1,2,3,4,5,6} g 99 SIS ST A ‘T foom G& 1 Yeohe g1’ S S

B ‘U §H T&AT & e B Hl Hed W T

T HST A, T B 1 STUAfSd A W T q W fodm off ¥ T W U ¥,
T I RO S § S ST A 3R B % UE WY ufed g ol Mved &l © Fgr

A={1,3,5) 3 B={24,6)

0 oiq A 3R B FHgH Tq=ad |

SMqehd: 4 TG A SR B WER U "eA1d el Sl €, 9% 3 o fopet T o1 =
1fed B T o Hfed €M wi STafsld st @ etefq o Uk Wt "fed &l w wehdl 2
30 <9 ° GYeEg A 3R B STHIE B B

T: Th U I Hehd o YUY | Sl A ‘U fawe W wehe ' IR Se B ‘4§

B T Yhe B’ W fa=R swifs)

eI ANB =




Togerd: A={1,3,5) 3R B={1,2 3}

T3S ATATAE 3B

T A 3R B ST & Bl 31a: A 3R B TR 3{qesi SeAd e B

fa > LY oA A
foquft weh wiaest Tufie 1 Ta Tt ¥eg TR 3Tqast et ¢

16.3.5 [7:917 G210 (Exhaustive events) Tk T i e oh qaemn R fa=ar wifsm)
9 UM € S={1,2 3,4,5,6).

afrsu feAfafea sewet &1 aRafug =1

A: ‘4 9 DSt AT The BT,

B:2 W 9t fhg 5 ¥ Bl T Uhe M1

3R C4 9 o€ W& Yahe B,
9 A={1,2,3},B={34} 3R C={5,6). B 3@d € " A UB U C={1,2,3} U {34} U {5,
6} = S.

Tt e A B 3R C i F:9I g *ed €1 v ®9 9 9K Eq, Eg, ..., E, fRG
yfdeel gufie s #1 n WA € R AR

E UE, UE,. .UE, =_E =8

S

qd Eq, Ep, .., B, &I 9% sead wed €1 S vl A, Sl Eq, By, .., Ep AW
FEA 2 AR THH & HE W AH 9 FH 9 FH TF T A 36vd & =ied

THen SAfaie Aafs aft i#j o faw EiNEj= 0 W:W&\'EiﬂEj=mi¢j319iﬂLcLEi 3R
Ul =S

E, TR siqast €, ofR !

ed Fgerdt B

g, a1 WA Eq, Eo, ..., B, WER ISl 1:909 =



BT A Ho 3wl T fomm )

IETETOT 7 | U Greh W ® SN Ul W YT Hesdl o1 AN for@n S @1 STeu o7 §H
39 YA 9 gefuq fAfafea seaet ) faer =1

A: U AN 99 9&
B: ‘WIw &N 3 &1 TN ¥
C: 'O A 4 ¥ Y 2

D: U AN 11 § Iy 2

T SIS H W i W I [WER STes| 87

T giasel wEfe S={xvy):x,y=1,223,4,5,6} T 36 W%l

ad 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={(1,2),(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)} R D=6, 6)}

TH W E ©

ANB={(1,5),(2,4),(@3,3), (4, 2),(5,1),(6,6)} # 0

TEfAT, A 3R B TER 9es & 2

Q@WAOC;ﬁq]AﬂD#q) BNC # b IR BND# ¢

TH FHR JH (A, C), (A, D), (B, C), (B, D) TER 3{uasil &l 2l

0 . N
@9 & CND# 1 TgfeT, C 31 D YO 3T9es ST 21



SETET0T 8 UH ok &I A 9R e T 21 fEfafad sest w faer #if:
A: g Tod gehe &l =il ©

B: GeAq: W o Wehe Bl & 3N

C: %" ¥ & I fad wehe = T

F I8 WO {qsh 3R .99 e w1 g 272

#el R 1 iaeel wafe

S= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ¥

3R A = {TTT}, B = {HTT, THT, TTH}G C = {HHT, HTH, THH, HHH}

3 A U B U C = {TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S

saferE A, B 3R ¢ f1:9w st #)

g & ANB= ¢ Anc=qj SIRBNC= ¢

AT, T2 g o STIER STHIH B o1eiq o TR STyesi 2|
Iq: A, B 3R C TWER et 9 .99 seies &1 == 99 2|

1. TH 91 Bl S 21 HE ST Sl E ‘U9 W H@&A 4 <9’ © iR ueT FOCue
W 99 G A 21 FE R F WER STIas 2E

2. Wk UGl ekl ST ©1 Frefafad sest 1 avi wifa:

()A: §=&1 7 § %9 21 (i)B: @& 7 9 §El B

(i) C: W& 3 1 TN @1 (iv) D: & 4 ¥ HH 2



(V) E: 4 ¥ 9€1 99 §@& B (vi)F: §=A1 3 9 %9 &l 2
AUB,ANB,BUC,ENF,DNE,A-C,D-E,ENF,F ¥ I sl

3. Th TEe 4 UE o TH SIE @l Bed ® R S W e FEAS w1 ferad R
frfafaa seetl &1 av= wmifsa:

A: T st 1 A 8 9 31y 7

B: N1 Ul W GE& 2 YHe Tt el

C: Wehe HEAS 1 4N %9 § %Y 7 € 3R 3 H PN 2

T TS & HIFA-HH ¥ TH WER TS 22

4. T faFhi H TH IR IV O T AH A R wew i fom T #w A g, v
T ‘S fog 3R Tk e fRm’ # B @, We ‘dH we fim T’ #i ¢ iR We  'wed
feer W fog fe@’ &1 D 9 frefyq fean 7= 21 wase % w1 9 o6 & s ()
O v 22 (i) W © 2 (i) e ® 2

5. 9 faaeh T IR IO S ¢ 9uH HIf)

(i) < SN S IER 3T9esl B

(ii) T TAT S T Sgest 3R 99 2

(iii) |1 AN S WER SAqes & 2

(iv) T SeAd S TER SAqes € fepg e = ?

(v) T SeATd S e Sfesi @ fepg e T ?

6. I T ok W ©1 AT A, B $iR ¢ frefafad wER W €

A: T8 I TR §H §&A 9 B

B: Ted U W fowH T 9 &M
C: Ul Wy Femst w1 AT = 5 e



fr=afafea wsemeti =1 auF Fifau:
(i) A’ (ii) B-T&1 (i) A a1 B
(iv)A 3R B (v) A Trg C & (vi)B &1 C

(vii) B 3R C (vii) AN BN C’

7. SWF YT 6 Wi 3@y R frefafad @ @ @1 o FaRT (S99 ST HT HNO
eI ¢

()A 3R B TER 3uas 8

(i) A 3R B TER fqasi 3R f:99 B
(iii) A = B’

(iv) A 3R C WER 9esi &

(V) A 3R B’ TR SAqas B

(vi) A", B', C TTER 319erstt X 99w B

16.4 WIgehal el ATTEIAE gieaswior  ( Axiomatic
Approach to Probability )

TT ™ ok U TRl B eUd Agfewd udiervr, ufaeyl gufte qen 9 wdewh ¥ gefud
TeTell W fa=r feren 21 89 o e e o fepelt e o wfed 8 1 e o
fau o s ®1 SUEM wd g1 Witdehar fagid fRE wew oh wfed BM W A W Wi
AT 1 Tk WY A HT T T

frset wemstl ¥ g forelt Wiewr ¥ o duifaa IRom &t 9@ 9 8F W, TR e
1 WIfehdl I w &1 w9 fafeEl & aR A e B

frel T 1 Wil I W w1 Th SR fafy sifElde gfieso 21 59 e o
wifaeRard fuifta e o fore sifaEifaar = fawi o6t afufa (depict) feran m=n 21




a1 o T frel agfoos wheo &1 wfaeyl e S @1 Wifdshar P T ardfas @A
%o B TSe wid S 1 S wqeed €, SR U ofaue [0,1] € S frefeed
sfrpEifeat = g s 2

(i) fFEt o= E, & faQ, P (E)20

(i) P (S) = 1

(i) T E 3R F TR Aqesi weAd € @ P(E U F) = P(E) + P(F).

srffea (iii)@%ﬂgﬁﬁa@m%ﬁp({bpo.s@m& 7 o ToTg &9 F = LR
AR 2Ed € fF E 2R 0 TER STerst St €, sHiee Rl (i) § &9 U € T
0]

peu P y=p@+pr(? mrE=rE p () s p(?)-
M AT & wq, wo, ...,w, Jaset Tafie s & ufom € s1eid S = {wq, wy, ...,wp} T

wifshdr @t S R 9 g8 froed fererar @ T

(i) THF w €S F AT 0 = P (wy) =1
(i) P (wq) + P (Wp) + ... + P (wp) = 1

(iii) Tordl = w; o faT P(A) = Z P (wj), w; € A

X feoquft| s g 6 (e 9999 {w U5 1 S TS ®ed § SR Hehad i
gferen o faw g1 P({wi)) 1 P(wj) foed 2l

ST o U Uk Toaeh 1 SoeM o Y090 § 89 Yoeh URomH H SR T o |iY §ed
|

2 fuifm o e E



I I
Fefq PH)= 2 &R P(T)= 2 .. (1)

oyl e fior <A gfdsl @l Gqe s € Ul g e 7ol I 9 BEl @
IRAH TH T IS T

|

!

b

3R P(H) + P(T) = 2 +
TfTT 39 90 | &9 %E 9d § TR

| ]
H & wirea = 2 iR T 3t Wi = 2

=1

i 3
AT PH)= 4 sk pM= + W Q)
w1 g8 fuRer sifrEida ol o wfasel & Jqe #ar €2
! 3
e, 39 <o H H ®1 wigwar = 4 iR T #1 wigwar = 4 2

B U ¢ ToF <M wifiemar fufor (1) St (2), H 3R T &1 wiftesaisd o fag ay &)

arad § <A 9ROl H dem T o1 Wiashdien o fau g=ad wue: p den (1 - p) fAuifa
F Hehd ®, Seh 0<ps1 3 PH)+P(T)=p+(1-p)=1

I8 Witderar Taufeor off sifwEidia gfieshion o wiaadl @l Hqe & €1 37d: 9 %8 Fhd
¢ for fordll olieor o oRomEl & @i WifeRar faaior ofer (A1 9% el eifyes 3fea grm
o 3d) SRR ¥ foFa s1 g B

BT 3 HB el T fo=m )




SEET0T 9 AF oifST t gfied gufe S = {wq, wo, ..wg} 1 FEfAEd ¥ 9 e
R o fT S-S § WifdeRar iR gy @2

9o W1 W2 W3 Wyg W5 Weg

I 1 1 1 1 1
(a) G 6 6 6 6 6

(b)100000

I 21 1 | |
@8 333 4 3
| I 1 1 1 3
(d) I 2 I 2 (1 (*.I (1 2
(€)0.10.20.30.40.50.6

=l (a) UfASY (i) Tk W@ p (i) HIHE B SR TH @ B 2
gfqaer (ii): Wfaehae &1 2

safe 7% Wifashar o S )

(b) WfaE® (i): Felieh W& p(wi) T A 0 ® A1 1 B
gfdae (ii): eRdistl 1 AT =1+0+0+0+0+0=1
safery I feftor ag 2

(c) Wfasier (i): < WA p (ws) 3R p(wg) FOMHS 21 s@fey g8 fufwor au =& 21



[ | e

(d) TR p (wg)= = > 1, TEFAT 78 faerar fuRor Su =2 2

(e) FHifh Wifdeharai 1 4T = 0.1 + 0.2 + 0.3 + 0.4 + 0.5 + 0.6 = 2.1 ¥ THfOW , =
Tifgerar it dy =& 2

16.4.1 T2 &l UIFekdT (Probability of an event) T ®RMA g1 fafda el o | diH
F1 T 3% el (Ffea) o we (Ffegw) A wfind F & faw fEe e Am
ST for 3@ wdieror o1 wiaesl @@fe S ?1 39 900 & Hoa®d g9 0,1,2 A1 3 WIS

hetd el Tl 2

39 YA o §q gfdeel gHfe

S = {BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG} ®|

W&l B T FAfegHd a1 TS Hed &l R G Th 7= A Rfed Fo| H Tohe FL 2|
T <fifste, for aftomal & forn frefafaa wfvsmard feifa = w €:
yfaset foS: BBB BBG BGB GBB BGG GBG GGB GGG

IR R R
g 8§ 8 8 8 8 8 8 8

AM ST w21 ‘qead: T Jfego had &1 el &l A § 9 W2 '=Aad g1 g

HHl T e’ &1 B § UHe & <
Td : A ={BGG, GBG, GGB} 3 B = {BBG, BGB, GBB, BBB}

N Dy e
3 P(A) = 2| (0, ). T, € A

- P(BGG) + P(GBG) + P(GGB) = © O 8 8



Pl . Vo
3R P(B) = 2Pl@w L Vaeld

I 1 1 4 1
R e
= P(BBG) + P(BGB) + P(GBB) + PBBB) = > & N & 8 2
3TEU T 3T TH0 ‘T foaer &l I aR 38’ W fo=r &
59 wderor w1 yfagel TEfe S = {HH, HT, TH, TT} 2
M ofifse for fafa= aftomai o fou fefafes wiwad fuifa = w2
l l 2 9
PHH) = 4, PHT)= 7 PTH)= 7, p(T)= 28
Tl I8 WitdeRar fuior sifrEide ifm o wfaeel w1 S e @)1 Mgy o1 BW
T E ‘Al SOl § Tk |1 & giong 8 w1 wifdehdr 9d i
TeT E = {HH, TT}

I 9 4

Ta gt wj € E EQ fem P(E) = Ep(wi), = P(HH) + P(TT) = 4 28

-

o F: ‘dedd: |1 o’ o foU, 89 9§ F = {HH)

|
3R P(F) = P(HH) =

16.4.2 TY TEITT YRUTAT &t QTfIehdar (ProbaBility of equally likely outcomes)
o ofifoy fo T e w1 wiqest i

S={wq, wo, ..., wp } ?



77 o o geft oo 99 g ®, otufq g Wt We & ufed g 1 GHe 9HE
2|

sefq 9ft wj € S & T, P(wj)=p, &I 0<p<1

D P(w)=]

Fife | TG p+p+...+p(n 9N) =1
|

Al np=1 AT p= 4

M ffse o gfaest gafte s &1 18 T S E, 39 YR © % n(S)=n 3 n(E) = m.
I Jedieh qROTH HH Hued €l Te SIEid gl € R

m E 3 SEe 9o S e

P{E}_I _ T wefer o i He

16.4.3 ST 'A 9T B' &l UTFIehdT (ProbaBility of the event ‘A or B’ ) 315U 316 &H ¥
‘A A1 B, i FIfFehdl 3TeMiq P (A U B) T &<

T ST, A = {HHT, HTH, THH} 3R B = {HTH, THH, HHH}, ‘T& faaer ®1 T =1l &
& T 3 A &

TFAT A U B = {HHT, HTH, THH, HHH}

3 P (A U B) = P(HHT) + P(HTH) + P(THH) + P(HHH)

Ifs Tt giomy w9 garem & o

I [ 1 4
——t—+—t—=—=
8

|
b AU B) R 8 % 8 2



e & P(A) = P(HHT) + P(HTH) + P(THH) =

3R P(B) = P(HTH) + P(THH) + P(HHH) = &

3003 §)

e pa) +PE)= & O O
7e =< ¢ fF P(A U B) # P(A) + P(B)

fagefl HTH @R swq A qe B o SWAMS 3fe@d@ €| P(A) + P(B) o Ufieher | HTH 3R
THH, (31afd ANB o 3199d) &1 Wfashdl 1 31 aR dfwferd fwar @ 21 2@ P(A U B)
HI @ HE o faw g8 AN B & Ufasel fage &1 Wfaekarstl &1 P(A) + P(B) § ¥ SeMI
g

s1eiq. P(A UB)= P(A)+P(B)- L P(w,), Vo, e AN B
_ A =PB) - AW B

. PAAUB) _P(A) = P(B) - LA N B}

Sqehd: afg A R B frel Theor 1 &g T weAd 99 fREl s 1 wituehar &1
R o SFIER Y U el @ T

P{ALB)=2p(a), Vo, AwB

sy AYB=(A-B)UANBjU(B-A) j—
[£2(0,)¢a, € (A-B)]+ [LF(@ ¥ a,c A ~E]+

P(AU B)=
| X Pl V@ e B-A



(FIfF A-B,ANB 3N B—A TER 39as 21 ... (1)

1 "}l PI"'--\ " '._I-' oy = :'J
1 [_‘_,_.L.._L.-IJ VD, = E

W]
T s

Plo)+P(Bi=|Y pim,) 7o

im

qe &

|EP(@)ve; = (A-B) - (A B)] + | ZP(®,)Vm. € (B-A) . (A " B)]

|EPle v = (A EBil+[EPio e, c (A B)] .

[T Pie W, c (B A

. | 2D, e, 2 (A D)|

‘AL TR NPy AT = A
_PIAUB) +|EPi@)Vo. € AnB] 0 % A
_TPIA LB PIAND]

. PIACBI=P(A)+P(B) P(ANB)

39 g3 H1 dehfeds gl fefafed 9R @ off fean 1 e 2
AUB=AU (B-A) &l A 3R B-A TR 39as gl
AXB=(ANB) U (B—A) & ANB 3R B-A TER 3{uas 2|
Tifehdl 1 SRR (i) 5, B9 Ww e © TR
P(AUB)=P(A)+P (B-A)..(2)

AN PB)=P (ANB)+P (B-A)... (3)

(2) 59 (3) WM |,

P (A U B)—P(B)=P(A)—P (AN B)

I P(A U B)=P(A)+P (B)-P (AN B)



ST GRUM &l aF-3TR@ (3Thfd 16.1) 1 TR hich f YA: Foaaa fwan <
Tl 2|

amerta 16.1

)

afg A IR B oY TH=IA B 31l ¥ SHI WO STqdSi seAd & af (A N B)=

ESIGL P(AnB)=P(¢' )=0

3Td: TER STqas sgeAel A 3R B, o fo, &9 U ®
P(A U B)=P (A) + P (B), Sl Toh Wifershar w1 RTETa (i) & 21

16.4.4 F2AT ‘A-7&1’ @l WITIahar (Probability of event ‘not A) 1 ¥ 10 Tk 3ifehd uTiehl
I TG U h B H W Uk Ul RIe o GO i WA A = {2, 4, 6, 8) W faER
HIFTT| Traan gfaest §afe S={1, 2, 3, ...,10} Tl

l
afz |sft WO 1,2, 3,..,10 B T GO W S A T womd w wwa U g

Ad P(A) = P(2) + P(4) + P(6) + P(8)

111 1 4

2
_+_ —_ —_— —_— S
A

10010 10 10 10



i & T A 'l =A'={1,3,5,7,9, 10}

3Ta P(A) = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)

—1— " =1-P(A)

A s
A [

T THR P(A') = -
oy € e e oft Tt ® R A" den A WER ervestt iR 19w wead €1 et ANA = 0
ALAUA =S

a1 P(A U A) = P(S)

Id P(A) + P(A) = 1, IRl (i) 3R (jii) o5 $AN gRT A P(A) = P(A &) = 1-P(A)

3N 99 F9ifad IRomml aret 9hen oF Tt e 3SRl gl W faur 8, 59 @&
f oT=aen 7 +a T B

SEETUT 10 T % 52 Wl kI Uk Te-wid %el T gl ¥ ¥ Tk T fehen m R
Tt T T Wt Wifgeedr T SiftSie g

(i) T S 1 B (ii) U0 SeRT @l @
(iii) TR T T T B (3reiq faEt W gy @),
(iv) T 22 1 &Y 81 (v) U1 il T 1 6 2

7l 99 52 Tl w1 well-odifq B T gt § v fpren W@ @ @ gwd aRkomt
e 52 2

(i) | ehfSTT w2 fepren o o $2 T ©, i A 9 <1 T R

Teqal | § sEdal s 9e@ 13 e



Tad

|
4

[~.d

THfT, PA) = O
1

31N, Tk <2 1 waT TAehTer &t Wi = 4

(i) T offSTe for s ‘fepTen = o<1 SR &' 1 B § T3Id
TqferT “freRtell T W SRRt e ? 1 B W @i Sam

| 4 | 1 12
@ PB)=1-P@B)= 2 1313

(iii) A TS T2 ‘TRt T U el 10 k1 © i C § T 2

ST T=ad C § agal &l 9 = 26

U TR
o

-2
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31U P(C) =

| —

T YR HTA T &1 g1 FHehre &t wifgesdn =
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s FepTen T w32 1 T R o A A AR 9 e
|3
| — =
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(v) ST ‘ TeRTen T TR hTel T b1 AR B Rl C A C-TEl @ gwiEn S "ehdl B
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39 89 9@ ® T P(C-TEY) =1-P(C) =
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SHTAT, TXT Rl T kT 1 BF ohi WIfehdl =

IEETOT 11 TF O § 9 fewm & 99 9 4 ol @1 &1, 3 A @1 ) ik 2 fie @1 #y
gl fotm R @ WY o Ty B O | © uh fewn ggmodr el S g1 wEfwd
@ wifT T Feprelt T feem () o T &1 2 (i) d T H @ (i) A T B2 (iv)
Fret 1w A T (v) A R A A TR R

7ol fetnl &1 a1 G 9 21 afau g9a qiom 1 $a 9@ 9 gl
T AT e A, B 9 C HI 39 WhR o URefud fawan mn 2

A: Treprelt T ek o 31 =+t 21

B: frehrelt T fewh dict T &1 21

C: Tt T fewr i @1+ 7

4

(i) et G H Fewhl B W@ =4 i n (A)=4 3 PA)= 7

(i) Hct T T fewnl &1 §@&A =2, 7AW n (B) =2
i

wafere, P(B) =

(iii) et 1 1 fewnl &t & = 3, 37A n(C) =3

501

s, pC)= 7 3

(iv) TTeaan se ‘feem Hiet @1 o e ' 'CEl € € 'W S ® fR PCEY) =1 -
P(C)




e pCE) = 5

(v) BT ‘@ U1 &1 fewm A Aid W Rl feww’ w1 9gsag ‘A U ¢ ® afvig fear =0
Tkl 2l

FifR, A 3R C WER Tqas e 3, 9T
4 1 7

- - _ 9 3 9
P(A 91 C)=P (A U C)=P(A) + P(C) = -

saretor 12 & faeflal efra iR enferm ww wden A wfaw gl e & wden ® s<iof
R & Wil 0.05 & SR omfvmr oh wdem | Sivl BN &l WifdeRdl 0.10 ©1 IFT oh
when § S0l g 1 wifeRdr 0.02 ®1 ifieRar Jd shifee e

(a) @IfTer SR emfemn <1 wdien o S<iol el 8 |
(b) T H ¥ ®Y Y FH TH Tden F v T84 g

(c) T § W hadl Teh The | IO EAM|

T HF ST E dA1 F seArst ‘erfe e Sl e o’ @R ‘e uden Sl o
S’ T HE: I B

THfAT P(E) = 0.05, P(F) = 0.10 3R P(E N F) = 0.02.
C
(a) ST ‘AT qhen <o FEl g H ECNF W <A S gehdr €|

Fifh E° HeAl ‘ERY, AU ‘oifie wlianm I<vl @I &N’ qM FOoweA PRl eI
ety wen S<il TE W’ geid 2

@I E NF =(E UF) (S-a0H =8 gr)



3 P(E U F) = P(E) + P(F) - P(E N F)

I P(E U F)=0.05+0.10 - 0.02 = 0.13

TqfeTt P(E'NF')=P(E UF) =1-P(E U F)=1-0.13=0.87
(b) P(FI & ¥ 9 ¥ %9 Th SIvl &l BIm)

=1 - P(ZMAI Aol B8M)

=1-0.02=0.98

o o o

(c) S ‘Tl W W ohedd Tk St e’ frAfefEd se o wmey @:
‘arfer Sefol g iR enfyrn s<iol & =i
a1 ‘et Sfol @t e iR ey swiol g

duld ENF 91 E'NF W& ENF &R E'NF TER et 2|
gafaT, P (I H 9 ohda T 30l BT
=PENF 4 E'NF)
=P(ENF)+PE NF)=P (E)—PENF)+PF)—P (ENF)

=0.05-0.02+0.10-0.02=0.11

SEEIUT 13} e 9 % fodl o e ¥ ¥ 9 el 1w wfafd w1 e S R
wiferehar 1 ® T fsq @fdfa § (a) *1E 789 7 2?2 (b) T @Y 8 ? (c) JAI & T& B2
7l g H Afdl 1 Fd GEN =2+2=4. 31 IR AlxA § G I A 4cy Wk W
1 ST Gehal 2

(a) Thafa o g qew 7 g9 w1 e ¢ T wiufa o @ fomi @1 < fori o 9 <A % g
% 2C, =1 T 2



gafere P(HE ged &)
(b) Offd & TF U A w A B fF TEH UE SN R 2 W W W TR W I F
2cq Wk € Ten 7 ol ¥ ¥ ww g o off 2 ek €1 <A IAE H TR W w
% 2C; x 2Cq Tk 2

[-2
J

I

OO

-1{~2

o
U
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i

[

T P(TH TEY)
(c) & & I 2Cop Tkl ¥ T S FWehell 2

31d: P(J q&W)

1.WWS={w1,w2,w3,w4,w5,w6,w7}%W%Wﬁﬂﬁ@ﬂﬁ@aﬁ?
O iR Fraftor 9y =& 2

T W) W, W3 Wy W5 Wg W7
(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6
77 7 7 7 7 7
w LT
(c)0.10.20.30.40.50.6 0.7
(d)-0.10.20.30.4-0.20.10.3

2 3 4 5 06 15

e 14 14 14 14 14 14 14



2. T ToepT T R IBTel WAl €1 H § ¥ Th U U €H i o1 Wiiehdl 85

3. Uk 916l ekl Sl B TreAfafad seaish &) wifdehdr 91 sifag:

(i) Tk 3T §&AT Yohe B

(i) 3 31 3 ¥ IS G&A Yhe &M

(i) 1 a1 1 9 SE & e B

(iv) S: ¥ IS 9@ Yehe BHI

(v) B: ¥ B G&N Yk B

4. 9 HTEN R 52 U W W U UM AGesAN kT T R
(a) Hfaet wufie # fhaa fag 22
(b) T T GRH T a1 B ! HIehal F 22

(c) WITehel Td HITST foF =T (i) SoRAT & (ii) el T T 2

5. Teh SHd (unbiased) TR fodeh Tk o W 1 3R TR dd W 6 2Afehd & de TF
AR I ST I SO Sl 1 Wifdehdl HG SHITSY {6 Yehe W@ w1 A (i) 3 @

(i) 12 =1

6. TR uftug # =R o9 9 B fordl € 9k ww wfufa & o agesa ww aiig 95

A T ? W T S o T S i R e @2

7. U AT fyeer &1 IR aR) ISl 9 2 3R U =afed g% fad ® Tk & Sfadl
T 3R TU% U W 1.50% TRAT g1 3@ THe % Wiasel wAfe ¥ 9 wifSe & emr =R

Sol | fedd fafa= TRmEl o o gd &1 WY € s el § 9 Y 1 wigeRd

ot A sifs?
8. i fereh T 9N 3BT S &1 FreAfafEd 1 wifaesar 9 st

(i) T o< gehe BT (i) 2 o Uehe B



(iii) =Faw 2 fod Yehe B (iv) AfuRad 2 fo gehe B

(v) Tk ot fad gehe T B (vi) 3 TS Uhe BT
(vii) TeIQ: 2 U2 Uehe BT (viii) e ol T2 7 Yehe BT
(ix) 3Tferhad 2 T Yehe B
2
9. AR et we | wiwmar || ¥ @ v 1 @ Wit wm@ hiTg|

10. 3% 'ASSASSINATION' ¥ T 31eR Frgesdl A1 Sidl &1 Wifdehal o shifsg fom <
T R (i) T R (vowel) ® (i) T SHSH (consonant) @1

11. Th @G ¥ ©H AfF 1 ¥ 20 TF H gEet ¥ 9§ 5: f9=-fre gend agssa
A ® 3R AR A g T T e 1 B gemed 9 9d @t €, R @ed 9fafa |
wffuiftd #X War 2, @ g€ Afdd M S W@ 21 @Red % W § M Sid i
kel 1 82 THohd: TSN o UIa 8 1 %A Hewqul T 2,

12. Sita wifse for = wifsrand p(A) 3R P(B) gf ®Td (consistently) afRefee bt ¢
g

() P(A) =05, P®B) =07, PAl 'B)=06

(i) P(A) = 0.5, P(B) = 0.4, P(A\'B) = 0.8

13, frefafaa arofl | @refl wm 9iw:

P(A) P(B) P(AN B) P(A U B)
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I
5 15

.JJl__

(i)
(i) 0.35...0.25 0.6

(i) 0.50.35 ... 0.7



3 I

14. P(A) = > @ir P(B) = O, fmn ¥ AR A @R B WER sest wed ¥ P(A
1 B), JA hifsT)
l I

|
15. af% E 3k F st 59 wwR & fF PE) = 4 P(F)= 2 SR PE R F)= O @
@ BT (i) P(E a1 F) (i) P(E-TTET 3R F-&l)|

16. TTC E 3R F 3@ YR € T P(E -7 3R F-7&l) = 0.25, «aEy fF E @R F
WER Sesl & I TEl?

17. S A 3R B 39 YR © T P(A) = 0.42, P(B) = 0.48 3R P(A 3R B) = 0.16. T
CAISLE
(i) P(A-TEY) (ii) P(B-TEY) (iii) P(A &1 B)

18. Wh WIS ! Hell X o 40% feenefl wford ugd & IR 30% Sia foam wgd 2
Fell o 10% faeneff 7ford @ik e fomm <Hi wed B 9k wan &1 ww famnef A
T S €, d WifFehdar T ity fom @ it o1 St T g =i

19. Wk Ya9T THeN ! < YA (Tests) o MR W Hofierg fohan sirar 21 fereht arg=san
T4 U foenefl @1 veet wheor @ S<ivl €W w1 yEfwar 0us @ SR g wder o Sl
R 1 Tfekdr 0.7 31 S B 9 &H ¥ %H TH GQHU A0 K H YRl 0.95 I
A Tleron i SO S Bl Wifdehdr S B2

20. T fomneff o @ifaw wden oF USH o f&<t < fawai sl Sl e w1 WIfehdl
05 % 3R 3 & 9 s «ft fawg 3ol 9 0 FT WHSRA 0.1 21 AR SUSH wT ghEm
3ol @ wT Wikl 0.75 @1 &t 1 afen S<ivl e ) wifieRdr s @2

21. Wh el o 60 faenfémi & @ 30 4 @ & #. (NCC),32 7 TH. TE. TH. (NSS) 3R
24 3 A1 1 T R AR T A ek foneft agmsa g T © @ wifdeRar 9@ sifse fw

(i) foeneff 3 TE . - TTETE. w1 g R



(i) feoeneff 4 9 @ TLEEH. R T €& TLCETE w1 g R
(iii) fommeft & TwmTE. & g € R WA T g R

SEET0T 14 gEA ® d 4 WR WRA A, B, C 3R D ! AGEIA HA W AN hil
it € fF sEA

(i) A &I a1 B 9 T8 HI?
(i) A 1 6N B ¥ 98l 3R B &1 C ¥ Tgal & ?
(i) A 1 oW Yg SR B i G 3Fd H ABGI 1 ?

(iv) A T 31 T Fod T8l A1 TR TIH T AT hi 2
(V) A &1 a1 3 ¥ THIH TS Hi ?

Zel I g 9R TEU A, B, C, 3R D I amn & fafa= g # Hem 41 steiq 24 2
THfAY n (S) = 24 Ffh TAN w1 Wieyl Hfe o e@dl w1 W& 24 B 3 gt giom
T G AH MU §| 39 TA T iaey gt
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Coa(s) 24

N 2 1
P(L) =3
TH THR B
(ii) T NfSIT 52T ‘& 3 A 1 9T B ¥ U8 3 B I B0 C W U8 &1 HI F 9
<9 2l
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oISy 2400
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(i) P(FIAqH 3 IIME)
= P(dead: 3 dIKeNE) + P(4 dIINE)

O l 46
- + - - -
_ 1647 7755 7755

IETET0T 16 AR A, B, C fordlt agfess ¥ & 9a 9 w=An & @ fag wife f&
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e o o
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w”mgaa‘f%a‘am

PIANLE) P{ANB)+P{AC) PI{AAB) (A



Pl[AUBwC|_P(A) P(B] P(C) P(BnC)
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IETETT 17 Th el <05 (relay race) | 9= 214 A, B, C, D 3R E = w9 ferl

(@)A, B 3R C o HAY: Tgell, SO o X T T i o1 Wikl €2

(b) A, B 3R C o T8t a9 Tl (fret ot 89) W wH &1 = Wifdehar 272

(A ohfse ff weft oifom ovm 99 g 1)

o1 If€ B9 U8d dF T o fau sifaw wdi o ufaeyl wufe W fomm & @ i fe

51
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(a) AB 3R C HAY: ¥gW, T o dER TM W ®d 2| 36 foq & & offcm %0 @
a1 IBC

|
3T: P(A, B 3R C waw: 7o, TR o A wH | @ %) = 0V
(b)A, B 3R C Teal i THl W & 3Hk folT A, B 3R C & forg 31 olieh €)1 zafee =9
o o a 3! gfaeel g sl
R 0 |
3d: P (A, B 3R C Teal 9 Tl W @ §) 60 60 10
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STt B wifrRdr = © TR () vt mferst el € 2 () FH 9 %9 TH el 78 T2

2. 9 o 52 TWl hl Uk TSl WRE %l T Tl ¥ 4 T b S €1 39 9 o
iRl @ fof feprl ¢ o=l | 3 €2 SN U geRH &1 wW @2

3. TH T & < Helhl H§ 9 Y&e W gen ‘1 siferd ®, fF Wl § yde W ge
2" 3ifehd § IR TH W W gE ‘30 sifrd @1 9 U T R YR S @,

o oo

f=ferfaa Imd sifed:

() P(2) (i) P(1 1 3) (iii) P(3-T&Y)

4. TH ol | 10000 feshe o= MU 599 <9 99F M fGU S €1 w0 ot 9w A fien
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Tl B2
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5. ™ M 41

T e § YaE U o U Agesa Us Afed @1 =9 TR T gee o qeN Al 35
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T B Al U W 9T HeA o (Eir s s yitdehd € e,
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SALHIAL

qyATaet 1.1
1. (i), (iv), (v), (vi), (vii) 3T (viii) Tq==a 2
2. (i) € (i) ¢ (i) & (vi) € (v) € (vi) &
3. ()A={-3,-2,-1,0,1,2,3,4, 56} (ii)B={1,2,3, 4, 5
(iii) C = {17, 26, 35, 44, 53, 62, 71, 80} (iv) D = {2, 3, 5}
(V)E={T,R,1,G, O,N,M,E, Y} (vijF={B,E, T, R}

4. {x:x=3n,ne€ N3IN1<n<4}(ii){x:x=2"ne N
d1<n<5)

(i{x:x=5",n €& N3ﬁT1SnS4}(iv){x:xQ‘m"W1;l@'_d
e @)

(W {x:x=nmnneN3R1<n<10}
5. () A={1.3,.5,. }(i)B={0.1,2,3, 4)

(ii)C={-2,-1,0,1,2}(v)D={L,0,Y, A}

(v) E = { ®ad, 31iet, M, fade, Tds))
(vijF={b, c, d, f g, h, j}

6. (i) « (c) (ii) « (a) (iii)) « (d) (iv) < (b)



2.

3.

4,

gyATaelt 1.2

- (), (i), (iv)
(i) wRE (i) SRR (i) R (iv) STaRfE (v) aRAE

(i) sraffea (i) wRfea (jii) sToRfaa (iv) aifaa (v) swffo

(i) = (i) ¥ (iii) = (iv) =&l
(i) =it (i) &7 6. B=D,E=G

yyATaett 1.3

(i) C (i) @ (iii) C (iv) ¢ (v) ¢ (vi) C (vii) C

(i) 318T (ii) 9T (iii) 19T (iv) 9T (v) ATA (vi) I
(i), (v), (vii), (viii), (ix), (xi)
Me{al(i)e {al{b}{a b}

(i) @, {1 1L{2}{3}1L{1,2}{1,3}{2,3},{1,2,3}(v) ¢

5.

6.

1

(i) (— 4, 6] (i) (=12,-10) (iii)) [0, 7 ) (iv) [ 3,4 ]

7. ) {x:x € R,-3<x<0}(i){x:xE R 6<x=<12}

(ii){ x:x € R6<x=<12}(iv){ xR:-23 < x <5}
9. (iii)



qyTaet 1.4
1. ()X U Y={1,2,3,5}(i)A U B={ab,ce iou}
(i)A U B={x:x=1,2,4,5 = && 3 & T }
(VA U B={x:1<x<10, x € N}(v)JA U B={1,2, 3}
2.8 A UB={abhb c}3 B
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