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Cc_g Aalq
fmU 1 diskb

(Set and Function)

tmiUT cvigK aviYv graigk exRMIYIZ AvtjwPby Kiv nigiQ] G Aa'vig giaigK exRMIYIZi AiZi=3
ielge  AvijPby Kiv nijy:

Aa'vg Tkl vk qlv_xiv

»  mweK tmU, DcimU, ciK fmU I ki® tmU MVb KiiZ cvite|

> terfb tmiUi msthwl, Q™ I ASi ibYq KiiZ crite]

> tmU cipgyi agierji thd3K cgiy KiiZ ciite]

> mgZj tmU eYbv KiiZ ciite Ges Gi gva'tg Amig tmiUi aviYv e'\L'v KiiZ ciite]

> tmiUi msthitMi ki3 tmU ibYigi mT WLy KifZ cvite Ges tFoiPT I D witYi minth™ Zy
hiPB KifZ ciite]

> tmU cipgy ctg Kti RiebirfiEK mgm'v mgvarb KiZ crite]

> tmiUi mnth" ritjkb I diskb Gi aviYv eWL'v KifZ ciite]

> duskibi tWitgb I tiA 1bYq KifZ ciite]

»  GK-GK duskb, mieK diskb I GK-GK mueK diskb D wnifYi mnith™ eWL'v KiiZ cvite|

> lecixZ diskb L'y KiiZ ciite]

1-1 tmu

el e RMZ ev iPSy RMiZi e 1 thiKviby mibawiZ msMniK tmU ejv nq| thgb, Mathematics kaiU
a,c,e,h,i,m,s,t AYi_ijvi mbawiZ msMn]| 2B GiIU Mathematics kidi AYlimgini tmU Ges
ciZ’Ki AYli H tmiUi Dcivb] tmUtK Avgiv BstitlR eo niZi Afli 1"iq cKik Kii Ges Gi
Dcitwb, tjv eUibi {3 g¢S Aiex Kti Dertwb, 1K Avjvy Kivi Rb™ Kgv e'envii Kivng| A r

M ={a,c,e,h,i,m,s,t}

Aitiv KigKiu D wniY :

(K) 1g "kiU AFYvZK msLvi tmU 'F" @vivelYZ nijv: F ={0,1,2,3,4,5,6, 7,8, 9}.
(L) mBtni v"b_tjvi tmU D GvivibiwkZ niy, AvgivijLiZ cwi

D = {kibevi, iieevi, tmigei, gl2jevi, eaevi, en (iZevi 1 Tpevi}

A_er D={x:x nijvmBni v"b_1jvi big|}

KIR : ZwjKv cxiZiZ tjL :

(K) eQtii gm_ijvi tmU]

(L) w9y Gikavi Tk, $jvi tmU]

(M) “vFweK msLvi tmU]

(N) essjvi~tki miKwi cK tjvi tmU]

dgi-1, D'PZi MYZ-9g-10g
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mueK tmuU

miweK tmU (Universal Set) AvtjwPhvi Rb™ ibiPi tmU_ 1jv ietePb Kii

P ={x:x abiZ)K cYmsL'v Ges 5x <16}

Q ={x:x abiZK cYmsLv Ges x* < 20}

Ges R={x:x aiZ!K cYmsL'v Ges ~/x < 2} hi tKej abiz’K cYmsL'v aviY Kii|
GLb U ={x: x abvZK cYmsL'vi tmU} vetePbv Kii |

Zintj P,Q Ges R nijv U Gi DctmU Ges U tK ejv ng mueK tmU]

i~ 6 tmUtK AvijvPbvaxb mKj tmiUi mweK tmU ejv ng|

DcimU (Subset )

P={1,23}, Q={L234} Ges R={12,34}

tmU vetePby Kitj "Ly g P Gi ciziU Dev’yb R Gi Dei'vb, A wr xe P = xeR.
P fmUIUtK R tmiUi DcimU ejvng Ges fjLing P < R.

Abiicfite Q tmiUi cizw Dcvwb R tmiUi Devivb A ir, xeQ = xeR

mZivs Q tK R tmiUi DcimU ejvng Ges tjLing Q < R.

P 1 Q tmUfgiK R tmtUi DctmU nlgy miEN GE i gfa” v K™ 1ie™"gib|

GLvtb, DfjL" th, n(P)=3 Ges n(R) =4, thLitb n(S) nt"Q S tmfUi Dcv vb msL'v]
P tK R Gi cKZ DcimU ejvng Ges fjLyng P < R.

thikitby fmU A Gi Rb”

(i) AcA

(i) ® < A(dKv tmU @ thiKviby tmiUi DcimU)

hi~ A tmU, mmxg fmU B Gi DcimU ng i.e.Ac B ZLb n(A) <n(B)

hi™ A fmU, mmxg fmU B Gi cKZ DcimU i.e.Ac B ZLb n(A) < n(B).

“0e": ¢ Py A_DcimU bq Ges ¢ Gi A_ cKZ DcimU b

ciK fmU (Complement Set)

ietePbr KivhK U ={x:x abizZ/K cYmsL'} Ges P ={L,2,3} | tmU P’ ={x:5x >16} msAuqZ
Kiv nijv hvi tKvtby Deivb P tmiU thB| mZivs P’ ={4,5,6,.....} Ges GiK ejv nqg ciK tmU]

Z ¢, Q={1,2,3.4} tmUi Rb" ciK fmU Q' ={5,6,7,........}.

hi U mueK tmU ng, Zte P tmiUi ciK tmU P'={x:x ¢ P,x eU}.

DowniY 1] tlg AMQ U ={x:x cYmsLV, 0<x<10},A={x:2x>7} Ges B=
{x:3x<20} GLb t tK (a) tmi A I A" (b) tmU B I B’ Gi Dci b ijv ZujKv cxiZiz
cKik Ki|



D'PZi WYZ

tKiblU mZ" evig_vej : i) A'cB, ii) B'cA, iii) AzB
mgvab : U ={1,2,3,4,5,6,7,8,9,10}
(@Q)A={x:2x>T7}={4,56,7,8910}
oA ={1,2,3}
(b) B={x:3x<20} = {1,2,3,4,5,6}
. B'={7,89,10}
~ AcBmZ, Bz A 1g_1Ges Az B mZ"

ki3 tmU (Power Set)

tKitbv tmU- A Gi mKj DcimiUi tmUtK A Gi ki@ tmU ev cilqvi tmU ejv ng Ges GIK P(A) @viv
cKik Kivnq|
thgb, A={1.2.3.} nij, A Gi ki3 tmy,

P(A) ={0.{8.{2}.{3}{1.2}.{L.3} {2,3}.{1.2,3}}.
JYxg th, P(A) Gi Dcv' b, tjv ciZ'tKB tmU A Gi DcimU|

“0e": BeP(A) ejij eStZnfe B < A, tKithy A jwPbig mieK tmU U aiv nij, H AvijiPbig
letelPZ ctZ’K tmU P(U) Gi m™m’|

hi™ tKvtbv tmiUi Dy vb mmig ng, aiv K H tmiU n msL'K Dcv b AdQ, Zinfj D= tmUli kiS
tmiU 2" msL'K Dev™wb _Kie |

KR :

1] 1 AdQ U ={1,2,3,4,5,6,7,8,9,10}
1biPi tmU, 1jv ZwjKv cxiZiZ cKik Ki :
(@) A={x:5x>37}
(b) B={x:x+5<12}
(c) C={x:6<2x<17}

(d) D={x:x*<37}

2] TlgAdQ U ={x:1<x<20,xe z'}.
IbtPT tmU, 1jv ZwjKv cxiZiZ cKik Ki :
(a) A={x:x,2Gi ,WZK} (b) B={x:x,5 Gi ,IYZK}
(c) C={x:x,10Gi _\YZK}
C E Zt "1 A jutK IbiPT tKib tjy mZ evig_v ej
CcABcACcB

3] h A={a,b,c,d,e} ng, Zte P(A) ibYq Ki]
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HFOIPT (Venn Diagram)
PIT P ={1,2,3}} Ges Q ={1,2,3,4} tmiUi gta” maiK ntjv P < Q.
0

tKutby tmiUi GKwaK DcimiUi gfa” Gijc madK ibf k KitZ th RwgizK T e'envi Kiv ng, ZiB
HFOIPT |

miaviYZ AgZt T viv miweK tmU eSvtbv ng| eEvKvi ev iTFRKvi 19T DetmU tevSitZ eeni Kiv
nq| woiPi TFOIPET IPT-1 G mieK tmU U ={x : x cYmsL, 0 < x <10},

tmU A={x:2x>7} Ges A" ={x:2x <7} Ltbv nijv]

U A A U

A’ A’
1/ 4 5

6 7 8 |3

9 10 =3

ciZimiUi msL'v ZwjKvex KNPi;ilcwieiZ iPT 2 Gi Abilc Kti ciZ Tmimljli 2Dcv‘vbbijv IijLiZ cui|
hLb Avgivigil n(A): A_wr Aigiv Abgib Kii th, A mmxg tmU]
hi™ U mueK tmU Ges A thiKitbv tmU ZLb ijLiZ cwi n(A)+n(A") =n(U)
D wniY 2] -l AQ U ={x:2<x<30,xeZ"} Ges P ={x:x nijv 30 Gi Drci"K}
(a) P tmiUi Dev b, fjv ZugKy exiZiZ 1L
(b) P’ tmiUi eYby vl
(c) n(P") bYq Ki
mgiab : (a) P={23,5,6,10,15, 30}

(b) P'={x:x,30 Gi Drci K bq}

() n(P)=nU)-n(P)

=29-7
~ n(P)=22

fmiUT msthiM

BstiiR eYgvjvibiq mweK tmU 1 “BiU DcimU h_vuig
E={en,qg,lish}

Ges H ={h,i,s,t,o,r,y}

(a) tFoIP{T mueK tmU U, E Ges H tK IPryZ Ki
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® MUEUH={x:xeE A el xeH}Gi
Devib, tjv ZugKv exiziZ cKik Ki

U

mgawb : (a) tFoPT £ H

(b) tFOIPT niZ cB, {x: x€ E A_el x e H} g@
:{e,n,g,l,i,s,h,t,o,r,y} abcdfjkmpquvwxz

JIKim:tmUl {x:xeE A_ev xeH}={e,n,g,l,i,s,h,t,0ry}

E Ges H tmfUi mKj Dcv b ibig MiVZ tmU hiiK msthiM tmU ejv ng Ges E W H cZiKi gia'ig
cKik Kivng

Ar, EOUH={x:xeEA eixeH}

D wniY 3] mweK fmU I “BiU DcimU 1~ Iqy nijy
U ={2,34,5,6,7,8,9}
A={x:x TghjK msL'}
B ={x: x ietRvo msL"}
(@) A B 1 Au B tmiUi Deivb, fjv ZwjKiex Ki :
(b) tFoiPIT AU B LIl
(c) tmU AuB I1mUA U B’ GiDcv b, fjv ZwjKy cxiZiZ cKik Ki |

mgvaib : (a)A={2,35,7},B=4{35,7,9} Ges A LU B ={2,3,5,7,9}

U
A
9 8

4 6

P
(c) AuB={x:xeAel xeB}={235,7,9}
(AuB) ={4,6,8}
fmiUT 1Q°

BstilR eYgvjvi Ali, tjv mueK tmU Ges “BiU DcimU
A={e,n,g,lis,h} Ges B=4h,i,s,t,o0,r,y} msAngZ Kii|

Zinty tmU {x:xe A Ges xeB}={i,s,h,}. hv A Ges B tmiUt mKj maiY Dcv b ibiq
MVZ] Gfite MIVZ tmUIK A 1 B tmiUi 1Q™ tmU ejvng Ges A B il cKik Kivng| A_ur,
AnB={x:xe A Ges xe B}
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Abiicfite Aigiv ciB, 1 B u
AnB'={x:xe A Ges xe B}={e,n,qg,l}
A'NnB={x:xe A" Ges xeB}={t,o,r,y}. 9
ANB' ={x:xe A’ Ges xeB} abcedfjkmpquvwxz

_={ab,c,d,f,jkmp,aquvwxz}
ibiP1 tFIPET Dt tmU, fgv 1 Lvibv nijv :

A B

@ /HB/

PT
D miY 4:  1gr AdQ U ={1,2,3,4,5,6,7,89F. A={24,6,8}, B={4,8 Ges C ={1,35,6}
HFiPT AsKb Ki (a) AnB Ges AN B’

(b) BNC Ges B'C' n c v
mgvawb : (a) thinZ B A B 0
ANB=B={4,8} °
ANB = A={2,6} 2 ’
(b)yBnC={}

B'NC'=B={2,79}
D3DniY 't K cB BNC={} AZGetmU B I C tKejinqibifi~ tmU]
A I B tmUdgibii~ < AnB=d
DYniY 5] U ={p,q,r,s,t,u,v,w}, A={p,q,r,s}, B={r,s,}1 C ={s,t,u,v,w}
(a) AnB, BNCGes C~AGi Dei™wb_ 1jv ZwjKi cxiZiZ vjicex Ki Ges tFoiPtT Ll
(b) ANBNC Gi Dci b, 1jv ZugKv cxiZiZ cKik Ki :

U
mgvaib : (a) An B ={r,s} A B
BNC ={s,t} %’
CrA={s} w
() ANBAC ={r,s}nC ={rs}n{stuv,w} ¢
={s}
D mniY 6] 1~ lgy AdQ U mueK tmU Ges A~ B = rfb rfb 1FoiPfT ibiPi tmU_tjv ArQu™Z
Ki:
(a) AnB (b) AnB

(c) AnB’ (d) A'nB’
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t~Lvl th, n(AnB) + n(A'nB) + n(AnB’) + n(A'nB") =n(U)
mgvab :

s+

(@)ANB 4

&

S
>~

(b) A" "B

S

b S
o)

(d) A" B’

HFIPET mueK tmU U Gi ciziU DetmU Gi m™m”™ msLv 7 Lvtov nigiQ GLib t_tK Avgiv ciB,

n(AnB) + n(AAnB)+n(AnB") + n(A'nB") =n(U)
mueK tmU U Gi thiKitby “BiU DcimiUi t915T tjLv hig

n(AnB) + n(AAnB)+n(AnB’") +n(A'nB’)=n()

D niY 7] tFoPtT Mip Kti 1Ll
(@) An(BUC) (b) AU(BAC)

mgvaib :

D wniY 8] U ={2,3,4,5,6,7,89,10}, A={x:x tRiomsLV}
Ges B={x:7<3x< 25}
(@) ALB,AnB, AUB Ges AnB'Gi Dcvb, fjv ZugKv cxiZiZ tjL|
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(b) x Gi Dcvvb, tjveani Ki thb, x e A Ges x ¢ B
(c) x Gi Dcv’wb, tjvewni Ki thh x¢ A Ges x¢ B

mgvaib : (a) A={2,4,6810} A B={4,68}
B ={3,4,5,6,7.8)
AUB ={2,34,56,7,8,10}
ANB ={2,10}
(b) xe A Ges x¢ B A g |V
< xeAGes xeB’ ﬁ@)
< xe AnB’

- x=210 ’

(c) x¢ A Ges x¢ B
< xe AGes xe B’
< xe AnB'={9%}
sox=9
D niY 9] tFoiPtT mweK tmU U Gi cizil DetmtUi Dev™vb msL'v 1 Litbr nigiQ] GLitb DijL” th,
U=AuBuUC.

U
A B C

(a) 1 lgvAQ n(B)=n(C) Ges GLb t 1K x Gi gib ibYq Ki |
(b) t71grAQ n(BNC)=n(AUB’) Ges GLwb t_iK yGi gib ibYqg Ki
(a) nU) KzZ?
mgiatb : (a) n(B)=n(C)
X+3+y=Yy+8
X=5
(b) n(BNC)=n(AUB)
y=6
(c) nU)=6+x+3+y+8
=6+5+3+6+8
=28

1] g ARQ th, U ={1,2,3,4,5,6,7,89 Ges A={x:x,3Gi YizK}. tLil th,
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KIR :

1| g AdQth, U ={1234,56789% Ges A={x:x,3Gi ViZK}. t"Lil th,
@) AUA =U b) ARA =

2] Tl AMQ U ={3456,789}, A={x:x fglijK msLi}Ges B={x:x fRio msL'}|
HOIPETi minh™ tmU A Ges AnB Gi Der™vb_tjvi ZujKv “Zii Ki
Ll th, (@) AnB' ={9}  (b) AcB Ges Ac A'.

3] tFoPIT A 1 B tmiUi Dev™wb, vt~ Litby ntjv] U

1~ 1gu AQ, n(A)=n(A’B) Zinij
(a) xGi gibibYq Ki ‘6»
(b) n(A) I n(B) Gi gibibYq Ki]
4 U= {pq,r,s,tuv,w} A={p,q,r,s}
B ={r,s,t} Ges C ={s,t,u,v,w}
(a) n(AuB) =KZ?
(b) (AUB) Ges AuBUC Gi Dcv b, tjvi ZujKv "Zii Ki|
5] tFoiPiT Mip (Shade) Kii °Lil @ (@) (PNQ)NR’ (b) (AnB)UC

tmU cipgvi agverj

BiZicte tmiUi msthiM, tQ” Ges tbifi™ tmU madiK AvtjwPhv Kiv nigqiQ] GLvtb Gi™i agverj madtkK
At jwPby Kiv nijv:

msthiM 1 1Q™ tmiUi agvejx :

ciZAv 1] reibgq 1bgg ((Commutative law))

gib Kii, A={1,2,4} Ges B ={2,3,5} “BiU fmU] Zini]j

AuB={,24}u{235} thinZ,

={1,2,4,3,5} AuB={x:xeA el xeB}
BuA={235}u{12,4}

={2,3,5,1,4}

thinZ AUB Ges BuU A G cKZ ctq] GKB Dcv b tjvie "gib|

AZGe, AUB=BUA

GKBfiie Avevi, A={a,b,c} Ges B ={b,c,a} ibiq "Libvhg AUB=BUA
miariYZ thiKtby “BiU tmU A Ges B 191tT 1™ Lutby hig

AuB=BUA
GIUB msthiM tmiUi 1eibgq rera

- tmiUi msthiM tmiUi veibgq rera tgtb Pij |

dgi-2, D'PZi MiYZ-9g-10g
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“0e" : Abiicfite 1Q” cipaiq reibgq ela
AnB=BnNnA
ciZAv 2| mnthiRb 1hgqg (Associative law)

G ibggiU eSvi Rb” 1F0iPT e'envi Kiv ntjv] aii A/B 1 C iZow tmU

U U

PT-a (i) PT-a (ii)
BuUC nijvMip AskUK AU (BuUC)nijv Mp AskUK

U U

#i-b (i) #i-b (i)
AU B niji Mip AskUK (AU B)UC nijiMip AskUK
HFIPT a(ii) Ges b(ii) t_K GUv cii®vi thy AU(BUC)=(AUB)UC

D'PZi MYZ

GibggiuB A={a,b,c,d}, B={b,c, f} Ges C ={c,d, g} 1ZbiU tmU wbtq eSvi tPv Kii

GLitb BuC ={b,c, f}u{c,d,g}
={b,c, f,d, g}
Ges Au(BuUC)={ab,c,d}u{b.c, f,d g}
={a,b,c,d, f, g} (i)
GLb, AuB={ab,c,d}u{b,c, f}
={a,b,c,d, f}
Ges (AuB)uC={ab,c,d, f}u{cd,g}
={a,b,c,d, f, g}, (ii)
@) I (i1) niZ AgivcB, Au(BuC)=(AuB)uC
miaviYZ, thiKvibvizbiU tmU A,B I C Gi Rb’
| AU(BUC)=(AUB)UC |

. tmiUT msthiM cragr mnihvRb 1bag fgib Pij|
Abiicfite Q™ ciugy mnihiRb 1bag fgib Pij
Air, AnN(BNnC)=(AnB)nC
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ciZAi 3] AUA: GiRb aii A={235}
AU A={235 {235}
={2.3.5}
=A
GKBfite A={x,y,z} ibiq t Ltbi hvq th, AU A=A
- imxiS @ thikviby fmU A Gi Rb”

GKBFite IbiR Ki : An A=A

ciZAv4l v AcB ZLb AUB=B.

ani, A={12,3} Ges B=(x/xe N,1<x <5 “BiU tmU]
A={,2,3} Ges B={1,2,3,4,5}

AcB.
GLb AUB={1,2,3}u{1,2,3,4,5}
={1,2,3,4,5}
=B.

Gfite, i AcB ZLb AUB=BGeshi" Bc A ZLb AuB=A.
GKBfite iR Ki: AcB ZLb AnB=A Geshi" Bc A ZLh AnB=B

ciZAv5] Ac (AUB) :gib Kii, A Ges B “BiU tmU] citki iPT J91 Kii R, Ges R, Gjiky
A tmiUT AST3| Aweii, R, Ges R, GJiKv B Gi AST3|

mZis, R, R, Ges R, GjiKy AUB Gi ASF3| A B

IKS R, Ges R, AAj R, R, Ges R, GJiKii ASMZ

ie. Ac (AUB). e

imxvS : thikitby fmU A I B Gi Rb’

|IAc (AUB)|Ges|B < (AUB)|
“0e" : GKBfite 1biR Ki : thiKitby tmU A Ges BGi Rb" (AnB) < A Ges (AnB) <

ciZAi6] AuU =U Ges A ® = AAgivRib, AcU Ges @ < A (4) bs agibhigy,
AuU=U Ges Aud=A
KR :
1|  AUB ibYqKi hLb
A={xx cYmsLV, —2<x <1} Ges B ={x|x tgdjK msL'i, 24 < x <28}
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2]  AuUU 1bYqKi thLitb U ={x|x cYmsL', -2 < x <3} Ges
A={xxez, -1<x<B

3] hw A={235},B={a,b,c},C={2357} Ges
D ={a,b,c,d} nq, Zte cg¥ Ki th, (AuB) = (C U D)

4] A={a,b,c}Ges B={b,c,d} Gi Rb"hPBKi AnB=BnA.

5] ™ A={1,357}, B={37,8} Ges C ={7,8,9} nq, Zte t"Lvl th,
(AnB)NnC=(BNnC)nA.

ciZAi 7] eUb ibqg ( Distributive Law)
A, B,C thiKvtbv fmU nij, T Lvl th,
(K) Au(BnC)=(AuB)n(AUC)
(L) An(BuC)=(AnB)U(ANC)
cgwY : gtb Kii, xe Au(BNC)
Zinfj xe A A exeBnC
=XxecAA e (xeBGes xeC)
= (xe AA_el xeB)Ges (xe A A el xeC)
= Xe AuBGs xe AuC
= xe(AuB)n(AUC)
L AUBNC)c(AUB)N(AUC) i, ()
Avevi gtb Kii, xe (AuB)N(AUC)
Zntj, xe AUBGes xe AUC
= (xeA Ae xeB)Ges (xeAA el xeC)
=xeAA el (xeB Ges xeC)
= XxeAA el xeBnC
=xeAu(BnC)
L(AUB)N(AUC)c(AU(BNC) e (i)
mZivs (i) 1 (i) ntZ cilquhig Au(BNC)=(AuB)n(AUC)
(L) GKBfife ibiR Ki|
KR :
(i) eUb werai mhiU cgvY Ki| thLitb —
A={1,2,3,6},B={2345}Ges C ={356,7}
(ii) cgMiu tFbiPtT ga'tg T Lvl
imxi& : tmtUi msthiM 1 1Q™ cipugy “BiUi ¢iZ'KiU Aciili teiftZ eEb ibqg tgtb Pij|

D'PZi MiYZ
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ciZAi 8] v giMitbi mT (De Morgans law) :
mieK tmU U Gi thiKithi DcimU A 1 B Gi Rb" (K) (AuB)' =A'nB’
(L) (AnB)Y =A"UB’
cgY (K) : gtb Kii, xe(AuUB)
Zinty, xg AUB
= x¢g A Ges xgB
= XxeA'GesxeB'..
=>xe A'NB’
S (AUB)Y c AN B’
Aveni gib Kil, xe AN B’
Zinij, xe A’ A g XeB’
=>xgAAe xgB=xegAUB
= xe(AuUB)
~ANB c(AuB)
mZis (AUB) =A'NB" cguYZ|
(L) Abijctute 1biR Ki :
ciZAv 9] mieK tmU U Gi thiKibi DcimU A 1 BGi Rb” A\B=ANB’
cgvy : gib Kii, xe A\B
Zint] xe AGes x¢B

= Xe AGes xe B’
. Xe AnB’
. A\Bc ANnB
Aveii gib Kii, xe AnB’
Zinj, x e AGes x e B’
=>Xxe AGesxe¢B
;. xeA\B
~AnB' c A\B
mZis, A\B=AnNB’
ciZAv 10] thiKitby tmU A, B,C Gi Rb’
(K) Ax(BNC)=(AxB)n(AxC)
(L) Ax(BUC)=(AxB)U(AxC)
cgvY : (K) msAibmiti
Ax(BNC)
={(x,y):xe A,ye BnC}

13
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={(x,y):xe A,yeB Ges yeC}
={(x,y):(x,y) e AxB Ges (x,y) e AxC}={(x,y):(x,y) e (AxB)n(AxC)
Ax(BNC)c (AxB)n(AxC)
Al (A xB)n (AxC)
={(x,y):(x,y) e AxBGes(x,y) e AxC}
={X,y):xe A,ye BGesx € A ye C}
={xX,y):xe A,ye BnC}
={x,y):(x,y) e AxBnC}
(AxB)n(AxC)cAx(BnC)
A IrAx(BNC)=(AxB)n (AxC)
(L) Abiictite ibiR Ki
11] tmU cipgr mspud Ativ KiZeg cizAv
(K) A thiKifbv fmUnij Ac A
(L) dvKv tmU @ thiKitbv tmU A Gi DcimU
(M) A 1 BthiKitbi tmUnij A=B ntehi” I tKej hi© Ac B Ges B = A nqj
(N)h™ Acadng, Zie A=D
@ h™ AcB Ges BcC Zte, AcC
(P) A 1 B thikvtbv tmUnij, AnBc A Ges AnBc B

Q) A I B thiKibitmUnij Ac AUB Ges Bc AUB
cg¥: (L) :gtbKii ®¢A, mZis msAbmiti Ggb x AdQ tho xed | IKS d ¢ A
thinZ Kb™ tmtU Aut™$ tKitby Der™ib thB|

. ®g AmZ bq

T heA )
(N) t Iqv AQ, Ac @ Averi Aigiv Rub, @ = A mZivs A=® [ciIZAiMt_1K]
(Q) tmtUi msthviMi msAwbhigr A tmiUi mKj Do AUB tmiU K| mZiws DcimiUi
msAibhvgx Ac AUB | GKB hi3tZ B AUB

“6e K, M, 0 1 P cizAr tjvibiR Ki|

KIR : [GLv¢b mKj tmU mweK fmU U Gi DcimU ietePby KiiZ nie]
1] ftulth: An(BNC)=(AnB)N(ANC)
2] t°Lilth, A= B nte hi” Ges tKej hi™ ibigi® thiKitby GKiU kZ LU :
(K) AnB=A
(L) AUB=B
(M) B'c A
(N) AnB' =
(0) BUA =U
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3] Ll th,

(K) A\Bc AUB

(L) A \B'=B\A

M AABc A

(N) AcB nij . Au(B\A)=B

(0) AnB=®nij, AcB' Ges AnB'= A Ges AUB'=B’
4] t7Lvl th,

(K) (AnB)=A"UB’

L) (Au BuC)Y=A"nB'nC’

M (AnBNC)=A"UB'UC’

mgZj | Amxg fmU
GK-GK igj (One One Correspondence)
gib Kii, A={a,b,c} 1ZbRb fjiKi tmU Ges B ={30,40,50} H iZbRb fjviKi egimi tmU]

AiaKs gtb Kit, a Gi egm 30, b Gi eqm 40 Ges C Gi egm 50.
mZivs ejv hig th, A tmiUi mi_ B tmiUi GK-GK igj AiQ]

msAv - > A tmiUi izl Dovivtbi m¢_ B tmiUi GKIU I tKej GKiU Dci™ib Ges B tmiUi
ciZil Dev vibi mi_ A tmiUi GKWU I tKej GKiU Dci™vtbi igj veb Kivng, Zte A 1 B Gi
gia” GK-GK igj ejvng] A 1 B Gi gta’ GK GK igjiK mariYZ A<> B 1jiL cKik Kiv nq
Ges A tmiUl tKib m™m” x Gi mi%2 B tmiUi thm™m" y Giigj KivnigiQ Zv x <> y 1jiL eYhv
Kivng|

mgZj tmU (Equivelent set)

ani, A={1,2 3}Ges B={a,b,c} “BiU fmU] btPi P{T A1 B tmUdiqi gta" GKIU GK-GK igj
vch Kt Lty niju

msAv : thiKitbi tmU A I BGi gta” hi™ GKIU GK-GK igj A <> B eYbi Kiv hig, Zte A1 B1K
mgZj tmU ejv nq] Al BtK mgZj teiSiZ A~BczZK fjLi ng] A~B czZK nij, Gii
thiKitby GKIUtK Aciili mé_mgZj ejvng]
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D wiY 10] t7Lvl th, A={1,2,3,.......n} Ges B={135,......... 2n -1} tmUdg mgZj, thLtb n
GKiU ~ vFweK msL'v]
movawb : A I B tmU “Bili gia” GKiU GK-GK 1gj bigi WPT t~Lutby ntjy :

A: 1, 2, 3, n
B:l1, 3 5 ... 2n-1

mZivs A1 B tmU "BiU mgZj |
g3e" : Dctii PITZ GK-GK igjiuiK A< B:K <> 2k -1, k e A Griv eYbi Kiv hig|

D wniY 11] t7Lvl th, vFweK msLvi tmU N Ges tRvo msLvi tmU A={2, 4,6,........ n...}
mgZj |

mgvawb : GLvtb, N ={1,2,3,.......... N } N Ges A Gi gta” GKIU GK-GK igj tbigi wPfT 1™ Luthy
nijyv

NTl1 2, 3. n

A 21 41 61 , Zn .............

mZiis N 1 AmgZj tmU|
g3e" : Dcti IPITZ GK-GK igjiuiK N <> A:n <> 2n,ne N @iveYhi Kiv hig]

“0e” : dvKy tmU @ Gi 1biRi mgZj aivnq] A_ir, ® ~d
ciZAv 1] ctZ’K tmU A Zvi ibtRi mgZj |

cgY: A~® nfj, A~ A aivng|
gib Kii, Az ®

AtmiUi ctZ’Km™m™ x Gi mi% Zvi ibiRiK 1gj Kivnij GK-GKIgj A<> A:x <> x,xe A

~ucZ nq|
mZiis A~ A.
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cZAv2:h™ Al B mgZj tmU ng Ges B 1 C mgZj tmU ng, Zte A1 C mgZj tmU nie|

cgW : thinZ A~B, mZivs A Gi ctZ’Km™m" x Gi mi%» B Gi GKU Abb"m™m" y Gi igj
Kiv hig| Aveni thinZ B~C, mZivs BGI GBm™m™ y Gi mi. C Gi GKiU Abb" m™m" z Gi
iIgj Kivhig] GLb A Gim™m" x Gimi%2 C Gi Gm™m" z Gigj Kivnij, AIC tmiUi gia’
GKiU GK-GK igj weZ ng] A wr, A~C nq|

msS I AbS tmU (Finite and Infinite sets)

A={1516,1718,19, 20, 21, 22} tmUlUi m m"_ v MYbv Kti t"Lv hug th, A tmiUi m™m" msL'v
8] GB MYbi KR A tmiUi mi% B =41, 2,34,5, 6, 7,8 tmiUi GKIU GK-GK igj vcb Kii malb
Kivng] thgb,

A = {15, 16, 17, 18, 19, 20, 21, 22}

U A R
{1, 2 5, 6, 7, 8}

1 3’ 41 i) 1 1
Gijc MYby Kti th mKj tmtUi m™m" msL'vibaviY Kiv hig, 2™ itK ms tmU ejv ng| dvkKv tmUIK T mv$
tmU aiv nq|

B=

msAv : (K) dvKy tmU & miS tmU Gi m™m” msL'y O.
(L) hi~ tKvtbv tmU A Ges J ={1, 2,3,.....,m} mgZj nq, thLitb me N, Zte A GKwW

mS tmU Ges A Gi m™m" msLv m |
(M) A tKitby mvS tmU nij, A Gi m™m" msL'viK n(A) @vivmiPZ nq|
(N) tKvtbv tmU A mi§ tmU bv nij, GIK AbS tmU eju nq]|
Yoot 1] J,={0,J,={,2%,J,={L, 2,3 BZw ciZiKB N Gi m$ DcimU Ges
n(J) =1 n(J,) =2, n(J,) =3 BZW'|
e ieK ctl, J_ ~J._ (GB Abt"Qt i cizAi1 ~6e”) Ges n(J,)=m |

~6e" 2] TagiT miS tmiUiB m™m" msL'v b6 Kiv hig| mZivs n(A) 1jLtj eSiZ nfe A miS tmU]

“6e” 3] AIB mgZj tmU Ges Gi'i gia” GKiU tmU m§ nij Aci fmUUl miS nie Ges
n(A) =n(B) nie]|

dgi-3, D'PZi MiYZ-9g-10g
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ciZAv 3] hi™ A miS tmU nq Ges B,A Gi cKZ DcimU ng, Zte B mi& tmU Ges n(B) <n(A)
nie|

CiZAv 4] A AbS tmU ne hi™ I tKej hiw AGes AGi GKIU cKZ DctmU mgZj ng|
“6e" 5] N GKiU AbS fmU (D wniY 11 ~6e’)]

mvS tmiUi Dcy vb msL'y
mS tmU A Gi Dcvwb msL'yv n(A) @viv mPZ Kiv nigiQ Ges n(A) ibaviiYi cxiZ eL'v Kiv

niqiQ|
gtb Kii, n(A)=P >0,n(B)=q >0, thLith ANB =
A B
123 123
\’¥}3 \p $$ \

p+1 P+2P+3 p+q

Dctii IPT elYZ GK-GK igj T K t™Lvhig th, AUB ~J 044

Ar, n(AuB)=p+qg=n(A)+n(B) Gt _iKejihgq th,

ciZAv 1] ™ A1 B ci®di ibtfi™ tmU ng, Zte n(Au B) =n(A) +n(B)

GB cizAiK macmiiY Kti ejv hig th, n(Au B UC) =n(A) +n(B) +n(C)
n(AuBuUC uUD)=n(A)+n(B)+n(C)+n(D) BZw,

thLitb A, B,C,D tmU_tjvci Gi bt~ msS tmU]

ciZAv 2| thikitbi ms tmU A1 B Gi Rb” n(AUB) =n(A) + n(B)—n(ANB)

cglY : GLitb, A\B,AnB Ges B\ A tmUiZbiU ci Gi ibtfi™ tmU [(FoIPT ~6e’] Ges

A=(A\B)U(ANnB)

B=(B\A)U(ANB) ===\
AUB = (A\B)U(ANB)U(B\A) s ans A
- n(A) = n(A\ B) + n(AN B).....(i) —\ =
n(B) =n(B\ A) + (AN B).........(ii) R

N(AUB) = n(A\B) +n(AN B) +n(B\ A).....(i)
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mZivw, (i)bst_iK cB, n(A\B)=n(A) —n(ANB)
(ii)bst_iK cB, n(B\ A)=n(B)-n(ANB)
GLb, n(A\B)Ges n(B\ A) (iii) bs G eimiq ciB,
n(AuB)=n(A) —n(AnB)+n(B)—n(AnB)+n(AnB)
. n(AuB)=n(A)+n(B)-n(AnB)

KR :

1] ibig® ciZK LT Al B Gi gfa” mave” mKj GK-GK igj eYhy Ki :
(K) A={a,b} B={L2}.
(L) A={a,b,c} B={a,b,c}

2| Dctii ctk elYZ ctZ’K GK-GK igjKitYi Rb" F ={(x,y):xe Ay € B}Ges x <>y tmUilU
ZugKv cxiZiZ eYbv Ki |

3] gib Kii A={ab,c,d}Ges B=4L2 3 4}| AxB Gi GKU DcimU F eYbr Ki]| hii
AST3 pgiRio, tjvi c_g ¢t i mi% W2iq ¢t i1gj Kivnij, A I B Gi GKU GK-GK
Igj wcZ ng thLith, a <> 3|

4] t°wlth, A={1,23,........ n} Ges B={12,2%,....... 2™ tmU “BIU mgZj |

5] t°Llth, S={3":n=0 A e/ ne N} fmUU N Gi mgZj|

6] DctiictkelYZS tmiUi GKIU cKZ DcimU eYbv Ki hv S Gi mgZj |

7] tTLl th, mKj ietRio  vFueK msLvi tmU A={L1,3,5,7,.....} BZw™ AbS tmU|]

ki= tmU
gia’igK exRMIYIZ G mspuS 1ie wiZ AfjwPbv Kiv nigiQ] GLvib Ta ki3 tmiUi D wniY 1~ Loy
nigv:

DowniY 12| hi™ A={, 2, 3}Ges B ={2, 3, 4}nq, Zte t"Lvl th, P(A) nP(B) = P(ANB)

mgvaib : GLitb, A={L 2, 3}Ges B ={2, 3, 4}
mZivs, P(A) = {& {3, {2}, {3} {12} {13}, {2,3}, {.2,3}}

Ges P(B) = {® {2}, {3}, {4}, {2,3}, {24}, {3,4}, {2.3.4}}
- P(A)NP(B) = {® {2}, {3}, {2,3}}
GLb, AnB ={123}~{2, 34}

={2.3

- P(AnB) = {® {2}, {3}, {2.3}}
mZiis P(A)nP(B)=P(ANB).
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D niY 13] ™ A={a,b} Ges B={b,c}nq, Zte >Lil th, P(A) U P(B) = P(A B)
mgvaib : GLitb, P(A) = {®, {a}, {b}, {a, b}}
P(B) ={®{b}, {c}, {b, c}}
. P(A) U P(B) ={®, {a}, {b}, {c}, {a, b}, {b, c}}
Aeii, AuB={a,b,c}
. P(AUB) = {® {a}, {b}, {c}, {a, b}, {a, c}, {b, c} {a, b, c}}
mZivs, P(A)uU P(B) = P(ANB).
KIR :
1 hw A={,2,3,B={2},C={2 3}Ges D =41, 3}nq, Zte t"Lvl th,
P(A)={A,B,C, D, {1}, {2}, {3}, @}
2] h A={, 2}Ges B ={2 5}ng, Zte t>Lul th,
P(A) = {A, B, C, D, {1}, {2}, {3}, ®}.
(i) P(A)nP(B) = P(ANB)
(ii) P(A)u P(B) = P(AU B).
el e mgm'v mgvavth tmU :
e/ e mgm'v mgvarth tFOIPT e'envi Kiv ng| GLitb DijL" th, cizimtUi Dev™vb msL'v HFoIPET 1Ly
nte, Zv KigKiU D wnitYi gia'tg ™ Lvtbv nijv|
D wiY 14] 50 Rb fjuKi gfa” 35 Rb BstitR 25 Rb BstiiR I eisjv ejiZ citi Ges ciZ'tKB
“BiU fulvi ASZ GKiU eJiZ citi| essjv ejiZ citi KZ Rb 2 tKej il eisjv ejiZ citi
KZ Rb ?

mgab : gtb Kii, mKy tjviKi tmU S Ges Zvt™1 gta” hviv BstiiR ejfZ cvfi Zvi 1 fmU E | hiy
eisjuejiZ i 21 tmU B |
Zinty ckibmiti, n(S)=50, n(E)=35, n(ENB)=25 Ges

S~
S=EUB <
} /[ / \ \
gib Kit, n(B) =X %EHB
——
Zinty, n(S)=n(EuB)=n(E)+n(B)—n(ENB) f_iK cB, n /
50=35+x-25 E "3
e, x=50-35+25=40
A_ir, n(B) =40

. esjvejiZ citi 40 Rb|
GLb, hviv tKej eisjv eJiZ citi, Zvi™i tmU ni"Q (B\E)|
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gth Kii, n(B\E) =y thinZ E~B Ges B\E ibtA~ Ges B=(E nB)U(B\E) [ffoiPT
"0e]
mZivs n(B) =n(ENB)+n(B\E)
o 40=25+y
e, y=40-25=15
A_r, n(B\E) =15
. tKej esjv ejiZ citi 15 Rb| AZGe, eisjv ejiZ citi 40Rb Ges tKejgil eisjv ejiz
citi 15 Rb]
D niY 15] FiMig 1 Biznim ieliq coirby KitQ Ggh QiTt™i tmU h_yutg G 1 H ntj ibtgi ciki
DEi ~vI (DijL", tmiUi m™m™ b k KitZ x e’eni Kiv nigiQ])
@) (i) FiMj 1 BiZnim DFqieliq corby KiitQ Ggb Qult™ i msL'
(i) agiT Biznvim covrby KitQ Ggb Qi1 msL'
HROIPET Mip Kt 17 LvI |

(b) tKvtbv Kvimi 32 Rb QiTi gfa’ ciZ’K QiT ASZ FiMij ev Biznim ieliq coirthy KitQ] Zut™i
gfa’ 22 Rb FiMij Ges 15 Rb Bizniim| KZRb QT Biznvm I FiMij DFq ieliq ctoiQ Zv +FbiPiT
LY

mgvah : (@) (i) xeH Ges xeG H G
lexeHNG %}
(i) xeH Ges xgG
i.e.x H\G
(b)  ai, Biznm ieliq ctotQ Ggb Qvit i tmU H
FiMij 1eliq ctotQ Ggb Qv i tmU G H G

Zinij H NG FiMj 1 BiZznmrelq ctoiQ Ggb Qi i tmU gD
ai, n(HNG)=x

thinZ GK 1ieliq ASZ ctZtK ctoiQ H UG =uU
n (HUG)=n (V)

ie. 22-x)+x+(15-x)=32
=37-x=32 °
S X=5

mZivs 5Rb Q/T Biznim 1 FiMij DFq ieliq cioiQ]
D niY 16] GKiU tkiYi 35Rb ewjKvi ctZ'tK ™50, mizvi I bviPi thiKitby GKiUtZ AskMnY
Kii] 270 gta” 15Rb 1750, 4Rb mizvi 1 biP, Rb Ta t %0, 7Rb miziti AskMnY Kii 1KS
bviP byl
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Z i gta” 20Rb %0 cQ™ Kii by, xRibi mizvi 1 bP cQ™, 2x Rb Ta biP c®”, 2 Rb Ta
miZvi cQ” Kii|

(@) G Z_"_ tjv tFoiPT 1Lyl

(b) x 1bYq Ki

(c) tmiUi gva'tg €Ly Ki {thmg™ ewjKyt S0 I biP cQ Kti 1KS mizvi bg}

(d) KZRb enjKi1>50 1 biP cQ™ Kiti 1KS mizvi cQ™ Kii by

J
mgvab : (a) ’A‘
aii, tmU J = hviv ™50 cQ Kii
S = hvivmiZvi cQ Kti "b
D = hiivbP cQ” Kii v

() I’ ={thme ewjKit S0 cQ” Kti bi} °
n(J’) = 20 / .
e, 2Xx+x+2=20
e, 3x=18
X=06
(c) {thmeenjKvt S0 I biP cQ™ Kti IKS mzvi cQ" Kfi bi} =
JNDNS

(d) ai, nJNDNS)=y

> 1qv AQ n(J) =15

y+4+7+2=15

y=2

Ta 2Rb ewjKv ™50 Ges biP cQ™ Kii 1KS mizvi cQ™ Kii by
D iY 17| 24Rb QiTi 18Rb e Uej tLjv cQ™ Kii, 12Rb fijej tLjv cQ™ Kii| ™ Igy
ARQ, U ={tkivi QI i tmU}, B = {et Uej tLjv cQ™ Kti Ggb QiTi tmU}
V ={fijej tLjvcQ Kti Ggb QT i tmU}
gth Kii, n(B V) =x Ges tFoiPtT woiPi Z_" 1jv e L'y Ki :
(@) BuV tmiUi eYbr “vl Ges n(BuV) K x Gi gia'ig cKik Ki|
(b) xGi mave” b'bZg gib 1ibYq Ki|
(c) xGi mae” enEg gib 1bYg Ki|
mgvaib :
(a) B UV ntjvGgb me QitTi tmU hviv et Uej ev Fijej tLjv cQ ™ Kii|
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nN(BuV)=@18-x)+x+(12-x)=30-x

~nBuUV)=08-X)+x+(12—-x)=30-x
(b) nBNV)T ZghLb B UV =U ZLb, n(BuUV)=nU)=30-x=24 e/ x=6
somave” 97Zgglb x=6

(c) n(BNV)enEghLb V =B =U ZLb, n(B nV)=n(V)=x=12

. move” enkg gib x =12

1

2]

31

4

KR :

fKitbv tkiYi 30Rb QiiTi 20Rb dUej Ges 15Rb iutkU cQ™ Kii| ciZ’K Qi Bl
fLjvi thiKutby GKIU tLjv cQ™ Kti | KZRb QT “BiU fLjwB cQ™ Kii ?

IKQ msL'K tJuiKi gia” 50Rb eisjv, 20 Rb BstilR Ges 10Rb evsjv I BsiiiR ejZ citi|
“BiU flvi ASZ GKiU fulv KZRb ejiZ citi ?

XKy vekie™"vjiqi AvaibK filv Bbi=-iUDiUi 100Rb 1k9lv xi gta” 42Rb tdA, 30Rb
Rigib, 28 Rb ~G'wbk 1biqiQ] 10Rb ibiqiQ tdA 1 ~('ubk, 8Rb ibtqiQ Rigb I ~Uwbk,
5 RbibiqtQ Rigib I tdA, 3 Rbizbil filvB ibigiQ]

(i) KZRb vkqlv_x H vzbil fvlvi GKWUI thagib ?

(if) KZRb ikqv_x H 1ZbiU Fulvi tKej GKiU FulvibiqiQ ?

(iii) KZRb kv x Hizbi flvi tKej ~BiU filv ibigiQ]

tKitby "4 i beg tkiYi gibieK kilvi 50 Rb ikqlv_xi gfa’ 29Rb tclibnz, 24 Rb Filj

Ges 11Rb tcSibnz 1 Fiij DFq 1ielq ibiqiQ] KZRb ikl x tcSibnz e FiMij relg
“BiUi tKvbiUB thaib ?

1 i

Abkxjhbr 1-1

tKib tmiUi m™m" msL'v 2n nij, Gi DcimiUi msL'v nie 4"

ii. mKj gj = msLvi fmU Q:{g: p,qeZ, q;to}

lii. a,beR;]a,b[={x:xeRGes a<x<b}
Dctii ZE i A jviK ibiPi tKibiU mivK ?
Koi b Lol iii M.oi L i N. i,ii I iii
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ibiPi Zt “i AtjutK (2-4) bs ctki DET “vl :
ciZKneN GiRb" A ={n,2n3n............. }

2] ANA GigbibiPi tKibiU ?
K. A L.A M A N A

3] 1biPi tKibiU A, A Gi gib ibf Kk Kti ?
K.A LA MA NA

4] A, N B, Gi ciietZ ibiPi tKvoil tyLv hig ?
K.A LA MA NA

5] T lgqr AQ U ={x:3<x<20,neZ}, A={x:x IetRio msLv} Ges B ={x:x1gljK
msL'v} ibigi tmiUT Dev b, fjvi ZwjKvijicex Ki :
(@) AGes B
(b) C={x:xe AGs x e B} Ges

D={x:xe AA el xeB}
tmU C Ges D Gi eYbv vl

6] tFoPtT AGes BtmiUi Derwb tjv t-Litbv nigiQ] him n(A)=n(B) ng, Zte ibYq Ki
(@) x Gi gb (b) n(Au B) Ges n(An B").

A B

7] tFOPIT AGes BtmUgtgi ciZ'tKi Deviib_tjv i~ Lvtby nigiQ] n(A n B') 1bYq Ki|
@x Gigb  (b)n(A) Ges n(B)

8] him U={x:xabzZiK cYmsL"}, A={x:x>5} Ges B={x:x<12}
Zte n(An B)Ges n(A") Gi gibibYq Ki|

9] hr U ={x:xtRvo cYmsL'V}, A={x:3x>25} Ges B={x:5x<12} nq, Zinij
n(An B) Ges n(A'n B") Gi g ibYq Ki|

10] t°Wi th, (K) A\A= @ (L) A\(A\A) =A
11] Ll th, Ax(BuC)=(AxB)U(AxC)
12] hww Ac BGesC — Dnq, Zte t"Lvl th, (AxC) = (Bx D)

131 Ll th. A={1.23.......... nt Ges B={12.2°......... 2"} tmU “BiU mgZj |
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14] t~Lvl th, “vFueK msLvmgini eiMi tmU S ={1,4,9,25,36............. } GKiU AS fmU]
15| cgY Ki th, n(A) = p,n(B) =qGes ANB =® Ges n{j, n(AuB)=p+q]
16] cgY Ki th, A B,C m tmU nij,
n(AuUBuUC)=n(A)+n(B)+n(C)—n(AnB)—nNn(BNC)-n(CnA+n(AnBNC)|
171 v A={a,b, x}Ges B ={c, y} mueK tmU U ={a,b,c, X, y, zZ} Gi DcimU nij, hiPB
Ki th, (@)@{)AcB', (ii)AuB' =B, (ii) AnB=B
(b) bYgKi: (AnB)U(ANB’)
18| tKutbv tkiYi 30Rb 1kqlv xi gfa” 19Rb A buwzZ, 17Rb FiMij, 11Rb tclibnz, 12Rb

A buz 1 FiMij, 4Rb tcSibnz 1 FiMig, 7 Rb A bnzZ 1 tclibnzZ Ges 5Rb 1Zbil relqB
ibigiQ| KZRb kv _x vZbiU velqi tKibiUB thaib ?

19] tFbiPtT mueK tmU U Ges DcimU A, B,C Gi m™m" msL'v D¢ icb Kiv nigiQ]
@ ™ n(AnB)=n(BNC) nq, Zte x Gi gibibYq Ki]
(b) iw n(BNC)=n(A'nC) nq, Zte y Gi gibibYq Ki|

(c) nU)Gi g ibYg Ki|

20| tFoiPfT A B,C tmiUi Derwb, tjv Ggbfite t™ 1y AQ tho, U = AUBUC

(@) hi™ n(U) =50 ng, Zte x Gi gib bYq Ki
() n(BNC"Gesn(A'~B) Gi gibibYq Ki %
() n(AnBNC’) Gi gbibYgKi 5

21| vZbU tmU A,BGes C Ggbhfite " lqv AdQ thh, ANB=BANC=DGesCcB
HFOIPT AsKb Kti tmU, tjvi Ly vl

22] IV AQ A={x:2<x<5xeR}Ges B={x:1<x<3 xeR}
Ges C ={2,4,5} ibigi tmU_ 1jv Abifc set notation G cKik Ki :
(@ AnB (b) ANBGes(d)AuB

23] T lgr AQ U ={x:x<10,xeR}, A={x:1<x<4} Ges B={x:3<x<6}. 1biPi
tmU, 1jv Abifc tmU 1Pty giatg cKik Ki :

@ AnB () AnB () AnB' Ges (d) ANB
24] wbtg A1 BtmUt™ gy AQ| ciziqIfT AU B ibYq Ki Ges hiPB Ki th Ac (AU B) Ges

Bc (AuUB)
. A={-2.-1012} Ges B={-30,3}
dgi-4, D'PZi MiYZ-9g-10g
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ii. A={x:xeN, x<10Ges x,2 Gi ,IYZK}
Ges B={ x:xeN, x<10Ges x,3 Gi _IYZK}

25| bigi tmU,tjve’envi Kit AN B 1bYq Ki Ges hiPiB Ki th,
(ANBc AGes (AnB) = B
(i) A={0,1235, B={102}
(i) A={a,b,c,d},B={b, x,c, vy}

26| Avtbvoviv gnwe™vjtgi QUi gfa” ieiPTy, mOvor 1 cevYx cifKvi cWvfim madiK ciiPwjZ
GK mgxflug t™Lv tMj 60% QuTx ieiPTy, 50% Qux mUvbxr, 50% Qilx cevYy, 30% Qilx iePTy 1
mUibx, 30% QiTx1eiPTv 1 cenYy, 20% Qi mUvbr I cevYx Ges 10% Qulx iZbiU ciTKiB cto|
(i) kZKivKZRb QiTx D= ciKv 1iZbii tKvbiUB cto by ?
(i) kZKivKZRb QiTx D3 cilKv, 1jui gfa” tKej “BiU cto ?

27] A={x:xeRGes xX*— (a+b)x+ab=0}
B={L 2}Ges C ={2, 4,5}
K. A tmiUi Dci vbmgn ibYq Ki |
L. "Ll th, P(BNC)=P(B)P(C)
M. cg¥ Ki th, Ax(BuUC)=(AxB)uU(AxC)

28] GKiU tkiYi 100Rb QuiTi gia” 42Rb dUej, 46Rb KU Ges 39Rb niK tLij| Gfi
gia” 13Rb dUej I wuiKU, 14Rb iutkU 1 niK Ges 12Rb dUej 1 niK tLjiZ cvii] GQiov
7 Rb tKuthv tLjvg cvi ki bg-
K. DijiLZ vZbiU tLjvg cvi“kx Ggb QuTt™ i tmU Ges tKitbv TLjvg cvi~k bg Ggb Qi ™i tmU
HFOIPET 1Ll -
L. KZRb QT DijiLZ vZbiU tLjvq cvi~ ki ZvibYq Ki |
M. KZRb Qi tKejovT GKiU tLjvg cvi~ki Ges KZRb ASZ “BiU tLjq cii ki ?

ASq (Relation) Ges dwskb (Function)

3,2 Gi tPig eo, 3 Gi eM 9] G_tjv ASiqi D niY| c_g D wnitY jI° Kii, (Gi tPiq eod K_wU
msAugZ Kiv niqiQ hv mKj e e msLvi tmU R Gi ASMZ| Averi 2g D wnitY magkil 0Gi eM) |
el emsLvi tmU R Gi ASMZ|

DijL" th mKj e/ e msL'v R tmiU ASMZ 1KS ASq bg| thgb 3 tglijK msL' ASq bg KiiY 3
Ab’tKytby msLvi mstM matiKZ bg| hv tFoiPfTi gvatg D wiY 1-G 1~ Litby nijy
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D wniY 1] gtb Kii A={2,357} Ges B={1,2,4,710}] A Gi ththm™m" &iv B Gi th th
m m" vefR" ng G~ i AW.Z Kii wbiP PET ™ Luthy ntjy :
A B

[
‘\\
Gilc AISZ m™mt i fviv MVZ pgiRvo_ fjvi tmU A={(2,2)(2,4)(2,10)(5,10)(7,7)} Qiiv GB
leFiR"Zy matKiU eYby Kiv hvg] D tmiU ASF3 pgtRio tjyic_ gc™ A Gimm 102 ¢
B Gim™m" thLtb ¢_g c™ QiividzZig c™ e fiR’|

Ar, Dc AxBGes D={(x,y):xe A yeBGes xfiv yiefiR}, GLitb D tmuil A tmU
t 1K B tmiU GKiU ASq|

/),

D wniY 2] ev e msLvi pgiRioi tmU L={(x y):xeR,y e RGes x < y} ietePby Kii th, “BiU
el e msLv a,b Gi Rb" a<b hi™ I tKej hi™ (a,b) e L nq| mZivs L tmU @viv ev e msLvi
tQU-eo malK elYZ nq|

msAv: A1 BtmUntj AxB Gi tKitby Akb™ DcimUtK A T 1K B G GKIU A3q (relation)

ejvng|
msAv: A GKIU fmU ntj Ax A Gi tKitbr ATh" DcimUtK A t 1K A G GKiU A3q ejv nq|

gSe” : ciZ'K ASq GK er GKwaK pgtRitoi GKiU tmU|

HFOPET tmU X ={1,2,3,4} Gi Dewb, tjv tmU Y ={3,5,7,9} Gi Dcv'b, tjvi mi% A'tiy
(arrow) 1Py @viv msthiM vcb 1 Lvtby nigiQ] tmU X 1Y Gi gvS Gijc msthiM vcbiK X niZ
Y G ASq (relation) ejvng|

HFOIPT X tmiUi m™m™ 1 Gi md_ Y tmiUi m™m” 3 Gi maiKiK 1— 3 Gviv cKik Kii Aigiv
elj cvimKm™m™ 1 Ges tklm™m” 3 A_ev1 gics 3] Z7°c 2—>53—>7 Ges 4—09.

mZivs X tmfUi cizUm™m” x,Y tmiUi GKIU gif m™m™ y Gi m¢_ matiiKZ | G matkiK diskb
el gics etj|
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HFOPET AtiKiU madK ietePor Kii| v

/]

\

!

PT T 1Kt Lihig, 1531552 —>73—>9 Ges 4 7.
X tmUim™m™ 1, Y tmiUi "BUm™m" 3 Gi 5 Gi mi_ g'wes] G madK Kr dwskb ?
D wniY 3] 1biPi tKib ASqiU (relation) diskb bg ? hi® “vl |

(@) X Y ()

(d)

mgvawb: (a) Ges (d) mauKiU dskb 1KS (b) matKiU diskb bg KviY 3 — 4 Ges 3—5]
dvskbikK miaviYZ BstilR tQU nitZi A1 f,g,h BZw™ Gvivibi k Kivnq]

tmiU X ={1,2,3,4} niZ tmU Y={3,5,7, 9} diskb bt k KiiZ AgivijiL
f:153f:2—55 f:3>7 Ges f:4—->9
GLvtb 3 tKejing 1 GiBigR| Z™'c 5,7 19 h_vuig 2,314 Gi BigR|

AraKsS X tmiUT thiKitbym™m™ x Ges Y tmiUT thiKiftby m™m™ y Gi meUKiUtK Agiv y = 2x+1
AKiti cKik KifZ cwi|

AZGe, diskbiK Avgivibigi tbqg AbmiY Kii cKik KiiZ cwi-
f:x—y thuib y=2x+1

Ae fix—2x+1

thLitb AvgivigLiZ cwi f(x)=2x+1

Zintj f()=3 nijv1 GiBigR Ges f(x) nijv x Gi BigR]
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At JuPZ dwskibi gfa’ c_g tmU X ={1, 2,3, 4} tK dwskbiUi Avavi (Domain) Ges c_igi= fmU
ntZ ¢ E ibatg ciR WZiq tmiUi msLv_ 1jvi tmUIK diskbili 1e”vi (Range) ejv nq|

Abfite ejv hig y= f(x) diskibi Avari nijv x Gi Ggb GKiU tmU thLib mg x Gi Rb’
f(x) dwskibi gibbYq Kivmae] Avi diskbiUi Avavi xGi Rb™ f(x) Gi thmg gib cilq hig,
GE™ i msMniK Gi 1e vi ev TiA efj|
D wniY 4] f:x—2x*+1 Gi BigRbYqKi : thLvtb tWiigh X ={1, 2,3}
mgvaib : f(x)=2x*+1

1,23 Gi BigR nijv: f()=2(1)%*+1=3,f(2)=2(2)* +1=9

Ges f(3)=2(3)*+1=19
. BigR tmU R ={3,9,19}.

D niY 5 : ciki PIT f : x — mx+c diskibi Ask t_iK ibYq Ki-

(@ m Gesc Gigb

(b) f Gi Aaxdb 5 Gi BigR e

(c) BfgR 3 niy m m" msLv 5 -1

mgiab : (@) f(X)=mx+c 4 !
f:257=102)=7
e2m+c="7.......... ]
fid>-1=fd)=-1
ief(d)=4m+c=4dm+c=-1....... 2

@ 1@t KeB m=-4 Ges c=15

(b) f Avatb 5 GiBigR f(5)=-4x5+15=-5

(c) an x ibYfgm ™m msLvhv 1 BigR 3 ZLb f(Xx)=3= -4x+15=3=x=3

D niY 6] F ={(-2,4),(-11),(0,0), (1), (2,4)} ASqiU Kx diskb ? Gi tWiigb I tiA ibYq Ki|

DEi : A={(-2,4),(-11),(0,0),(11),(2,4)} ASqU GKIU diskb] KviY Gi pgiRio_ tjvi c g
Dcv b irfb b

elYZ diskib F(-2) =4, F(-1) =1, F(0)=0,F() =1, F(2) =4

- tWitgb A={-2,-1,0,1, 2} Ges tiA B={0,1 4}

A Gi terfb m™im’i Qie " Kitj t-Lv hig th, GLtb x e A Gi Rb" F(x) = x*, G diskhiliK
F:A— B, F(x)=x 1jiL cKik Kiv hig]
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gSe" : tKithv diskb F Gi tWitgb Ges tWitgtbi ctZ'’K m™m™ x Gi Abb" Qe F(x) "6 Kiv
ntjB diskbil ibawiZ nq| AtbK mgq tWigb Dn™ iy ng| Gilc t9I{T tWitgb nimie R Gi H
DctmUiK MnY Kivng, hvi ciZ’Km™m™ x Gi Rb™ R G F(x) tbawiZ _vK]|

D wiY 7] F(x)=+v1-x QiivelYZ dwskibi tWiigb ibYq Ki|
F(-3), F(0), F(%j F(), F(2) Gi gta’ th_tjv msAugZ tm_1jvibYq Ki
mgiab : F(x)=+v1-xeR him I'tKejhim 1-x>0 ev1>x A, X <1 mZiss
fWg F={xeR:x<1}
GLith F(-3)=,1-(-3) =4=2

F(0)=+1-0=+1=1

1 1 1 1
L
FI)=+1-1=0
F(2) msAugZ bq, tKbbv 2 ¢ domF .

KIR :
1] IbtPT tKvb ASqiU diskb bg ? i3 “vl |

(@) ()

© (d)

S=.

2]  fix—>4x+2 Qv elYZ diskb hvi tWiigh D ={-1,3,5} Zinfj diskbiUi BfgR
tmU ibYq Ki |
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3l

4

C'E S ASqUIK ZwjKv cxiZtZ eYhi Ki Ges tKib_tjv diskb Zv ibaviY Ki| tWig S I

HA S 1bYq Ki| thLtb A={-2,-1,0,1,2}
(K) S={(x,y):xe A yeA Ges x+y=1}
(L) S={(x,y):xeAyeA Ges x—y=1}
M) S={(x,y):xe A yeA Ges y=x"}
(N) S={(x,y):xe A yeA Ges y*=x}
f(x)=2x-1 OvivelYZ diskibi Rb*-

(K) F(=2), F(0)Ges F(2) 1hYq Ki

WL F(aTHj ibYq Ki, thLtb a e R

(M) F(x)=5 nij, X WbYq Ki
(N) F(x)=y nij xibYqKi thLitb y e R

GK-GK diskb (One One Function)
HFOIPET A Ges B tmiU j " K-

HFOIPIT f diskibi Aaxtb rfb rfb m™im"i Qie me v rfb|

A B

msAv : hi™ TKib diskibi Aaxtb Gi tWitgtbi fb rfb m™im”i Qie me™vifb ng, Zie diskbiUiK GK-
GK (One-One) dskb ejvnq|

msAv t 1K L hig, GKiU diskb

f(x)=f(x,) = x =x, thLib x,x, € A

D niY 8] f(x)=3x+5xeR GKiU GK-GK diskb]

hPB : 1~ v AdQ f(x) =3x+5

ai, a,beR Zinij f(a)=3a+5Ges f(b)=3b+5

GLb, f(a)=f(b)=>3a+5=3b+5=a=b
mZivs f GK-GK diskb]
Avevi, g G elYZ dwskbiU 391" Kii th,

f:A>B tK GK-GK diskb ejv

hi”
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tWizgtbi “BiU b m™im"i Qie GKB g(2) =12,9(3) =12

mZivs g diskbil GK-GK bq|

Dctii WPT “Bili Zii Pty (arrows) i K Diév Kitj 1Ly hig-
fl g1

|| |

c_giU GK-GK diskb, GB dwskbiK ejvng f diskibi recixZ dwskb]
IKS iecixZ gwes hv g Gi Aaith Kiv nfgiQ Zv GK-GK diskb bq| 2B 9 diskibi iecixZ diskb
cilgr hvte by] - GLitb GK-GK diskb Ges Brii iecixZz ' Gi ga’ maK 1~ Lvtby ntjv :

f Gi Aab f1 Gi Aab

f=2e f12)=1

fQ=4s f14)=2

fR=7< f47)=3

faQ)=be fl(b)=a

f GK-GK diskb hi®
(i) f Gi GKiUiecixZ dwskb f* nq

(i) bBigRng f(a) Aasb <> a BigRng b= f(b) Arb="f(@a)<a=f"(b)
GIUtK IPLT 1™ Lytby hig
b=f(a)=a=f(b)
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D wiY 9] "Ll th, F:R — R, F(x) = x* diskbiU GK-GK hq]

mgvaib :GLith tWig F =R, x, =-1,x, =1 ibiq t7iL th, x, € tWig F,x, € tWg F, x, # X,
IKSF(x,) = F(-1) = (-1)*=1, F(x,) = F(Q) = (1)?

A_r, F(x) =F(x,), ..F GK-GK bq]|

“0e” : tKib diwskibi iecixZ ASq diskb bil niZ cifi|

D miY 10] f(x):x—"z,x¢z eIYZ diskibi Rb"ibYq Ki (K) f (5) L 2
mgvaib : (K) f(x):i,x;éz
X—2

5 5
fG)=——=2=1%
®)=5573

(L) ani, a=f" ZLbh f(a)=2
& _2-a=2a-4=a=4

a-2
L) =4

DhniY 11] f(x)=3x+1, 0<x<2

(@) fGiMd AK Ges tiA t~Lil

(b) "Lyl th f GK-GK diskb

(c) fibYgKi Ges f Gi Md A%b Ki

mgvaib : f(x)=3x+1, 0<x<2 ) (
niZ ciB kil 1™ (0,1) Ges (2, 7) % G-1) y
SHA fiR={y:1<y<T7}
(b) thinZ ctZ’K ye R Gi Rb" GKgiT x € R Gi BigR y 1 Lutby niqiQ]
mZivs f GK-GK diskb] |
(c) ani, y= f(x), x Gi BigR
Zinfj, y=3x+1 i

1
—x==(y-1 |
3(y )

lecixZ diskb f':y — x thLb, x=%(y—1)

dgi-5, D'PZi MiYZ-9g-10g
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e, ftiy —>%(y—1) hviPET 1 Litb nigiQ]
y Gi “tj x “icb Kii ciB, f‘lzx—>%(x—l)

f Gi AWZ il y:%(x—l), 1< x <7 {7 Litby nigiQ]

miweK diskb A _ev AbU diskb (Onto Function)

HFOIPET diskb f Gi Aaxtb tmU A={1, 2,3} Ges B =45, 7, 9} tetePby Kii |

GLib f(1)=5=2-1+3 fjLvhig

Abilc f(2)=7=2-2+3 1
f(3)=9=2-3+3 2 \

miaviYfiie AigivigLiZ cui y = f(x)=2x+b

AZGe, ejvhig f(a)=b 3

msAv : GKIU diskb f : A— B tK mieK diskb A_ev AbU diskb ejvnie hi> f(A) =B

A ey, GKIU diskb f:A— B tK mueK diskb A ev AbU diskb ejv nie hi” ciZ’K beB Gi
Rb" GKiIU ae A cilgi hvg thb f(a)=b ng| AijwP" diskb f:A={1,23}— B ={57,9} iK
y = f(x) =2x+3 GivmsAugZ Kivng| Zte f GKiU mueK diskb]|

leciiZ diskb (Inverse function)

gib Kii f:A— B GKiU GK-GK Ges AbU diskb, Zv nfj GKiU diskb f™:B— A 1e-"gib
AQ thLitb ctZ’K beB Gi Rb” GKiU Abb™ f*(b)e A 1e~"gib] Zte f* tK f Gi lecixZ
dwskb ejv nq|

gib Kii, f:A—B Ges g:B— A DfigB GK-GK Ges AbU dskb] zv nfj g tK f Gi
lecixZ dwskb ejv nie him f(g(x))=g(f(x))=x nq thLib f(x)eB Ges g(x) e A GLib
g="f"

DowniY 12] hw" f:R—>R Ges g:R—R diskb "BiU f(x)=x+5 Ges g(x)=x-5 iy
msAugZ ng, Zte "Ll th, f Gi leciiZ diskb g |

mgvavb : 17 lqu AdQ f(x)=x+5......(1) Ges

GLb  f(g(x)) = f(x=5): [(2)bs iy
=(x-=5)+5 [(1) bs O]
=X
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Ges

g(f(x) =f(x)=5  [(2) bs Bviy]
= (x+5)-5 [(1) bs Bviy]
=X

fhinZ (g(x)) = g(f(x)) =x
mZivs f GiecixZ dwskb g.

D niY 13| hi™ f:R — R diskbiU f(x) = x> -5 BivmsAwgZ ng, Zte y = f *(x) 1bYq Ki|
mgiaib : msAvomiti, f(f*(x))=x

f(y) = Xeowwere® [thInZ £71(x) = y1]

1y AdQ f(x)=x*-5

= f(y)=y*-5
=x=y>-5 [(1) Biy]

1
= X+5=y’ = y=(x+5)3

o) = (x+ 5)%.

1]

2]

3l

4

KR :

ibtgi ciZil GK-GK disktbi msikd f~* ibYq Ki
1
(K) y=(x+5)? L f(x)=%,x¢l
2X ) 2X+3 1

(M) f(X)—E,x;tZ (N) f.x—>2x_1,x¢2

eIvZ diskb f (x) = 4X‘29 X2 Gi 11T

(K) (1) Ges (1) ibYqKil]

(L) x Gi gibibYq Ki tho 4f7Y(x) = x

eIvZ diskb f(x) = 2; *12 x#1 Gi Rb’

(K) f(3) wbYqKi]

(L) " Iqr AdQ f*(p)=kp, p Gi miciy k tK cKik Ki|

ibigi=® ctZ'K 11T ¢ E matK F GKiU diskb iKbv Zv ibYq Ki| F diskb ntj Drvi

tWitgb Ges tiA wbYq Ki, Dnv GK-GK Kby Zv1 ibaviY Ki :

(K) F{(x,y)eR*:y=x}
(L) F{(x,y)eR*:y=x}
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M) F{(x,y)eR*:y*=x}
(N) F{x,y)eRz:y:\/Y}
5] (@) h f:{-2-1,012}—>{-8-1018 diskbiU f(x)=x> v msAugZ, t>Lvl 1th,
f GK-GK Ges AbU]|
(b) f:{12,343— R GKiU diskb hv f(x)=2x+1 @viv msAugZ, t>Lvl th, f GK-GK diskb
IKS AbU diskb bq|
ASq (Relation) 1 diskibi tjLIPT
fJLPT ntjv diskibi RwgiZK Dc veh| y = f(x) tjLIPT AsKibi Rb™ 'O' 1e™1Z ci Gi 1Qx
jo "BU mijtily XOX'GesYOY' jlging] O tK gjie™ XOX' tK x Af Ges YOY' tK y
AYl ejing|

y = f(x) diskibi tjLIPT AsKibi Rb™ a<x<b e'elaiZ “vab PjK x Ges Aab PjK y Gi
gib_tjvi ZwjKv ¢ Z KitZ nq| AZ:ci ZwjKvi mugZ msL'K 1e>”  1jiK xy mgZtj “vcb KiiZ
ng| o e tjuK mijtilv A e eptily Qviv h3 Kitj y= f(x) diskibi TLIPT cilgr hig|
ga’igk eRMiYIZ TJLIPT magiK cv igK aviYv ¢ vo Kiv niqiQ] GLitb, mijhiiLK (Linear)
diskb, WNViZ (Quadratic) diskb Ges etEi TJLIPT AYib mattk AvtjiPbr Kiv nigiQ]

mi JhilLK diskb
mij “BLK dskb Gi miaviY ifc nijv f(x)=mx+b
thLvtb, mGes b e e msL'v] Gi tJLIPT GKIU tiLv hvi Xvj nijv mGes y Affli 1Q°K b |

GLvtb, ait m=3Gesb =2 Zinij diskbiU “vovg f(x)=3x+2
elYZ dwskb niZ x 1 yGi ibgiic msik6 gvb cvlgv hig :

X |2 ]-1]0 [1 |2
y |-4|-1]2 |5 |8

f(x) =3x+2 Gi tjLbig t~Lvibv nfjv:

Y

;\ 218)

/
f(l, 5)

g0

X' / 5 X
(1) /

(-2l -4}%
v
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IGNvZ dvskb (Quadratic function)

INVZ diskb nijv GKIU diskb hv y = ax® + bx +c mgiKiY Qviv elYZ thLitb a,bGesc eV e msL
Ges a=0.

C E dwsktb aii a=1,b=-4,c=-1
Zintj y=ax*+bx+c IKfjLlvhig y=x*-4x-1

elYZ diskb niZ x I'y Gi msiko gvb cvlqy hig| Y
X x> —4x -1 y
1 | (-)?-4(-p-1 | 4
514
0 0°—4(0)-1 -1 (-1, 4) >
1 12 -4(1) -1 —4
2 _ X' X
2 22 -4(2)-1 5 - 0 D
3 3 -4(3)-1 —4
2 _ . 1’ 4 (3, -4)
4 4°—-4(4)-1 1 (L =) )
5 52 —4(5) -1 4
B ibtYq WNiZ diskb-Gi tjLIPT] Y’

GB NviZ diskb Gi 1KQ mvaviY “eikd” J T Kui |

(i) civeE AKvi

(i) y Atli mgiSivy filvery AT elvei ciZmg” ie>™ cvlqv hite]

(iii) GKIU 1e>"1Z diskbiUi gvb 91°Zg ev enEg nte|

etEi tjLPT

DijL" th p,qlr aeKGes r=0 nfj R G S={(x,y):(x—p)* +(y-0q)° =r?}

ASiqi tjL GKiU eE hii 1K™ p,q Geseimia r (gia’igk eXRMIYZ ¢ K ~6e")|

QK KIMIR p, g 1&" ciZb Kii Hie tK 1K™ Kii r eimia iblq eE A¥b Kti tjLIPTIU cvlgr hg|
g3e” : th AStqi mgiab tmU Amg, Gi TJLIPT A¥%tbi xKZ cxiZ nijv hi 6 msL'K mgiavtbi
ciZijcxie” QK KiMIR cizb Kii mejxjfite (........ ) Hmee™ thiM Kiv, iZ ASqUi TjLPLTI
alY 0"_nibfite teiSv hig|

IKS th AStqi TJLIPT eE, Gi Rb™ Katim e’envi Kitj KR mnR I m™i nq ieaiq tkilv3 c3i
Aejuab Kivnijv]

D wniY 14|

S={(x,y): x*+y* =16}

e, X +y =4"

mZivs S Gi fjLIPT GKW ek hvi tK>™ C (0,0) Ges e'vmia r = 4.
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S Gi tjLIPT ibtg 1~ Lt ntjv : H

0.14)

pamicisY) Q{ EO

(U> ’4)

KR :
1] 1bigi dwskibi maviY ifc (Standard Form) ijL :
(K) y-2=3(x-5) L) y-2=-(x+3
() y-(5) =—2(x+1) M) y-5=3(x-3)
2] TJLPT AYb Ki :
(K) y=3x-1 (L) x+y=3
M) X +y2=9 (N)y:%x+1.
Abkighbx 1-2
11 {2 2),(4,2),(210),(7,7)} ASigi tWitgb TKvoU ?
(K) {2,4,7} (L) {2,2,10,7}
(M) {2, 2,10, 7} (N) {2, 4,2,5,7}
2] S={(x,y):xeAyeA Ges y=x} Ges A={-2,-1,0,1,2} biPi tKioWl S ASiqi
mm?
(K) (2,4) L) (-2,4)
M) (-11) (N) @-1)

3] h S={14),(21),(3 0),(41),(5 4} nq Zte,
(i) S AStqi tiIA S ={4,1,0,4}
(i) S ASigiecixZ ASq, S ={(4,1),(12),(0,3),(1,4), (4,5}
(iii) S ASqiU GKiU diskb
Dctil Zt "1 A juiK 1biPi tKibiU mivK ?
)i vii (Ui Vi (M) i1 i (N) i,ii 1 iii
ibiPi Zt i AtjuiK IbiPi 4-6 bs ctki DEI “vl :
h™ F(x)=+/x-1
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51

6l

7]

8l

9

10|

1]

39

F(10) = KZ ?
(K) 9 L) 3 M) -3 (N) ~10

f(x)=5 nij x Gi gb KZ ?
(K) 5 (L) 24 (M) 25 (N) 26

dskbiUt tWitgh 1btP1 tKibiU ?
(K) tWig F={xeR:x=1} (L) Wg F={xeR:x>1}
(M) tWg F={xeR:x<L} (N) tWg F={xeR:x>1}

(@) c'E S AStqi tWitgb, tiA I leciiZ ASq ibYq Ki |

(b) SA e S™ diskb Kby ZvibaviY Ki |

(c) dskb, tjv GK-GK Kby ?

(K) S ={(5),(2,10),(3,15), (4, 20)}

(L) S={(-38),(-2,3),(-1,0),(0,-1),(10),(2,3), (3,8)}

- feran(3a o)

(N) S={(-3,-3),(-1-1),(0,0), (1 1), (3,3)}

0) s={(21),(2,2),(2,3)}

F(X)=+/x—1 QvivelYZ dwskibi Rb" —

(K) FQ0), F(5), Ges F(10) ibYq Ki (L) F(a®+1) ibYq Ki thLitb aeR

(M) F(x)=5 nij, x tbYq Ki (N) F(x) =y nij, x ibYg Ki thLtb y>0.

F:R— R,F(x)=x* diskibi Rb" —
(K) g F Ges tiA F 1bYq Ki (L) t~Lvl th, F GK-GK dskb bq]|

(K) f:R—>R GKU diskb hv f(x)=ax+b;a,beR @iv msAngZ nij, Lil th, f
GK-GK Ges AbU|

(L) f:[0,1] —>[0,1]diskbil F(x) = v1—x* fviv msAugZ, Zte t~Lvl th, f GK-GK Ges
AbU|

1
(K) " f:R—>RGes 9:R—>R diskbdg f(x)=x*+5Ges g(x)=(x—5)° @iy
msAwgZ ng, Zte t~Lvl th, g = f
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I8Zxq Aa'iq
eXRMuYIZK 1wk

(Algebraic Expression)

lerfb cKitil elRMaYIZK iwki mi% Aigiv ciiPZ] GK ev GKwaK msL'v I msL'v wbi™ kK cZxKiK
+, — %, + NiZ ev gJ ~ 1Pty thiKitbv GKiU A_ev GKwatKi minth® A_enfite msh= Kiij th
bzZb msL'v ibi” kK cZdKi mi6 ng, GIK elRMaYiZK iwk (Algebraic expression) ev msiqfic iuk

ejvng| thgb, 2x,2x+3ay, 6x+4y” +a+~/z BZwW ciZ'tKB GK GKil eRMaYiZK ivk|
Aa’vg Tkl ik qlv xiv —
> elc™ni aiiYv ey KifZ ciite]

» D nitYi mnth® GK PjKieiko elc™x e'WL'v KitZ cuite]
> elchni Y 1 fM ey KifZ ciitel
» Tkl Dcev™ 1 Drev’K Deev™ el Ges Zv ciqM Kii elc xi Drev K ietklY KiiZ

ciite]
> mggnTK iuk,cizmg ink Ges Pp-pugK ink L'y KitZ ciite|
> mggnTK iwk, cizmg iwk Ges Pp-pugK iwki Drev K ibYq KitZ ciite]

> g TMskiK AsikK fiistk cKik KiiZ ciite]

2-1 AP Aa'vtq msL'v ejiZ Avgiv el e msL'B eSe] A, B,C BZw iwk_ fjvi tKvibwUB hi®
GKwaK twki thiMdj eviefqMdj bv ng, Zte Gi i ciZ KUK A+B+C +.......... AKET Tuki
GK GKIU ¢~ ejunq] thgb, 5x +3y? —2b++/2 iwkiUiZ 5x,3y?,—2b,+/2 GK GKiU ¢ |
tKvtbv At jwPbig msL'v 1bi kK GKIU AflicZiK ev PjK (Variable) ev a'eK (Constant) niZ
cifi] hi” Gijc GKIU cZK GKwaK m™m'ierko tKvibv msL'v tmiUt thiKitbv AibawiZ m™m™ bk
Kii, Zte cZiKiUIK PjK ejv ng Ges tmUiUiK Gi tWitgb ejv ng] hv™ cZKiU GKiU woi™ ¢ msL'v
bt~k Kti, Zte GiK a'eK ejv nq|

tKvtbv AvigPbig GKiU PJK Gi tWitgb f_1K thiKitbv gib MnY KifZ citi] 1KS GKiU a'eiKi gib
tKvthv At juPbug wboi" 6 _viK]

elcx:

elic rietkl aitbi elRMIYIZK ink| Gifc iukiZ GK ev GKuaK ¢ _iiK Ges ¢™,1jv GK ey
GKwaK PJiKi Ta gvl AFYiZK cYmsiL'K \vZ 1 a‘eiKi _Ydj nq|

dgi-6, D'PZi MYZ-9g-10g
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GK PjiKi elc™x:

gtb Kii, x GKiU PJK| Zntj, (1) a, (2) ax+b (3) ax* +bx+c (4) ax®+bx? +cx+d
BZw™ AKil iwkiK x PJiKi elc x ejvng, thLith, a,b,c,d BZw™ ibi"6 msL'v (a'eK)|
maiiYFite, x PJiKi elc™xi ¢ mgn CxP AiKiti ng, thLib C GKIU (x-eiRZ) 1bi™6 msL'v (hy
kbl niZ citi) Ges p GKIU AFYvZIK cYmsL'v] p kb nij ¢l 1a C ng Ges C kb nij

c W elic™®Z AbfjL K] CxP ci”™ C tK x? Gi mnM ( Coefficient ) Ges p tK GB ci™i
ovlv ev NiZ (degree) ejv ng]

tKitby elic™Z DijiLZ ¢ mgini Miid gliK edc ™ wUi gilv ejv ng| edc iz Mid ghih3
cWiK gL'c™ 1 gL'ct™ i mnMiK gL'mnM Ges 0 gih= A ir, PjK-eIRZ ¢ iUtK a‘ec™ ejv nq|
thgb, 2x°® —3x® —x* +2x—5,x PJiKi GKIU edc™x, hvi giv 6, gL'c™ 2x°, gL'mnM 2 Ges
aec’ —-5]

a=0 nij, cter® (1) etic™xi gilv 0 (2) elic™xi gilv 1, (3) elic™xi gilv 2 Ges (4) efic™xi
gilv 3| thiKitby Akb™ a'eK ( a = 0)) PjiKi 0 gilvi elc™r (a=ax® ieteP")] 0 msL'wUiK kb"
edc 1 ietePor Kiv ng Ges kb™ efic™ri gilv AmsAugZ aiv nq|

X PJiKi edc K maiYZ x Gi NiZi Aatpig (A, gl'c™ t K Ti* Kii pig pig a'e ¢
chs) eYbv Kivng| Gijc eYbviK elic ™ nUi Av K ijc (Stanard form) ejv nq|

e‘enviii meart_ x PJiKi eldc K P(x), Q(x) BZw™ cZK Gviv mPZ Kiv nijv]

thgb, P(x) =2x*+7x+5

Gijlc P(x) czZiK x Gi Dci eldc wli gvbi wfizy bt k Kii] P(x) elc™®Z x PjiKi
ciietZ tKitbv b6 msLv a emitj edc wli th gib cvlqr hig, GIK P(a) vivmiPZ Kivng]|

D WNiY 1] hi™ P(x)=3x*+2x* —7x+8 ng, Zie P(O),P(l),P(—Z),P(%), P(2) Ges P(a)
bYq Ki|
mgvab : ¢ E elic™®Z x Gi ciietZ 0,1,—2,%, 2,a eimiq ciB,

P(0) = 3(0)3 + 2(0)2 - 7(0) + 8 = 8
P(1) = 3(1)3+2(1)2 - 7(1) + 8 =6
P(=2) = 3(=2)3 + 2(=2)2 - 7(~-2) + 8 =6

sl )0-S

P(@)=3a®+2a°-7a+8
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"B PjiKi elc™y
2x+3y-1
X2 —4Axy +y* —5x + Ty +1
8x* +y* + 10x%y + 6xy” — 6X + 2

G.ijv x 'y PJiKi elc™x] maviYfite Gifc elc™xi ¢ fjv CxPx% AWKiii nq thLib C
GKiU 1bi~6 msL'y (a‘eK) Ges p I g AFYiZK cYmLv] CxPx® ¢t~ C nt"Q xPx? Gi mnM Ges
p+qg ni"Q GB ct™1 gvlv] Gijc elc K DigiLZ ¢ mgini Miid gvliK edc Ui gvlv ejv nq|
Gilc elc™®K  p(x,y)  AK#ii  czK  @iv mPZ  Kiv  ng|]  thgb,
P(X,y) =8x> +y® —4x? +7xy + 2y —5 elc 1 gilv 3 Ges P(1,0)=8—-4-5=—1.

IZb PjiKi elic™

x,y 1z PjiKi elc™xi ¢ _fjv CxPx%" AWKuii ng| thLib C (a‘'eK) c Wi mnM Ges
p,q,r AFYiZK cY msL'v] (p+q+r) tK GB ct™i gilv Ges elic™Z DijiLZ ¢ mgini Mid
gvIviK elic™nUi gvlv ejv ng| Gijc elc™ K P(x,y,z) AKiii cZK dviv mPZ Kiv ng| thgb,
P(x,y,2)=x*+y®+2°—3xyz elc i gilvy 3 Ges P(1,1,-2)=1+1-8+6=0]

gSe” : "Bl elc xi thindj, retqMdj Ges ,Ydj memgq edcx nq] 1KS elic™xi fiMdj elc
niZl citi A_evbvl niZ citi|

KR :
1]  btPi tKibiU edc xibYq Ki :
(K 2x° (L) 7-3a? (M) x®+x7?
a’+a
(N) . (0) 5x* —2xy +3y° (P) 6a+3b
(0)) C2+%—3 (R) 3Vn-4 (S) 2x(x* +3y)
(T) 3x—(2y +4z2) V) g+2y (V) %x—Zy
2] ciZct™i msLv Abhvar edc x IPryZ Ki :
(K) x* +10x+5 (L) 3a+2b (M) 4xyz
(N) 2m*n—mn® (0) 7a+b-2 (P) 6a’b*c?

3] 1biPi ele x ijvi ciZ’KU (i) x PjiKi edc™xi Ak ijc Zv eYbv Ki Ges x PjiKi
eldc™riffc Gi gy, gL mnM 1 a'e ¢™ wbYq Ki| (i) y PjiKi edc i Ak AKiti eYby
Ki Ges y PJtKi edc xiftc Gi gily, gL  mnM 1 a‘e ¢ 1bYq Ki
(K) 3x*—y*+x-3 (L) x*=x®+x*+3 (M) 5x°y —4x*y* -2
(N) x+2x*+3x*+6 (0) 3x°y + 2xyz — x*
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4] hi® P(x)=2x*+3 nq, Zte P(5), P(6), P(%j Gi g ibYq Ki|

M ml
h™ D(x) I N(x) DFgB x PjiKi elc™x nq Ges D(x) Gi gvli) <(N(x) Gi gily) ng, Zte
miaviY 1bgtg D(x) @viv N(x) TK fiM KT fiMdj Q(x) fmikl R(x) cvlqr hig] thLvib,

(1) Q(x) I R(x)DFgB x PjiKi elic™x

(2) Q(x) Gi gilv) =N(x) Gi gilv —D(x) Gi gilv

(3) R(x)=0 A_er R(x) Gi gilv <(D(x)Gi gilv

(4) mKJ x Gi Rb" N(x) = D(x)Q(x) + R(x)

gSe” : (4) bsibggiK fiR" = fiRK x fiMdj + fiMikl iimie DijL Kivng]

mgZy ml :
(1) h™ mKj x Gi Rb" ax+b=px+q ng, Zte x=01x=1 emiq cB, b=q Ges
a+b=p+qhf Kt Lyhigth, a=p,b=q

(2) hm mKj x Gi Rb" ax® +bx+c=px®+qgx+r ng, Zie x=0,x=11x=—-1 eimiq ciB,
c=r,a+b+c=p+q+r Ges a-b+c=p-q+r hv T iK t°Lv g th, a=p,
b=qg,c=r.

(3) maviYfite t°Lv g th, him mKj x Gi Rb™ ax"+ax" +a,x"*+...a, ,x+a

= X"+ P X"+ P X+ P, NG, Zie, 3, =Py, = Py, e a,,="P,; @ = Pn
A _r, mgZviPtyi Dfg ciql x Gi GKB NviZh= mnMdq ci Ui mgib]

g e : x PjiKi n gilvi elc™ri eYvi mnM_tjtK a, (a mie-iRtiv), a, (a me-lqib) BZ'w
th1qv mieaiRbK |

“BiU elic™x P(x) 1Q(x) mKJ x Gi Rb™ mgwb nij, G 1 mgZiK AIf eji nq Ges Zv feiSitZ
AIbK mggq P(x) = Q(x) tjLing] GIIIT P(x) 1 Q(x) elc™r “BiU Avfb ng| = PytK AtF>
Py ejvnq| maviYfite, “BiU elRMIYZxq iwki mgZviK Aff™ (identity) ejv ng, hi™ iwk “BiUiZ
tKvtbv GKiU P3$Ki tWrigh GKB ng Ges PjKmgini tWitgbt3 gvtbi Rb™ iwk “BiUi gvb mgib nq|
thgb, x(y +2z) = xy + xz GKiU Atf"|

2-2 *HMikl 1 DrevK Deer™
GB Abt"Qt™ Ta x PjiKi edc xietePbv Kiv nie] c_tg "BiU D wniY ietePbi Kii |
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D wniY 1] hi™ P(x)=x*-5x+6 nq, Zte P(x) tK (x—4) @iv fM Ki Ges t~LvI th, fimikl
P(4) Gi mgib|

mgvab : P(x) tK x—4 v M K,

X—4) x> —5x+6(x-1
X2 —4x
—X+6
-X+4
2

GLvth fiMikI 2,
thinZ P(4) = 4> —5(4) +6 = 2.
mZivs, fiMikl P(4) Gi mgib|

D wiY 2] i P(x)= ax® +bx+c ng, Zie P(x) K x—-m @iv fM Kii Ll th, fiMikl
P(m) Gi mgib|
mgvawb : P(x) K x—m Giv fiM Kii,
x—m)ax® +bx+c (ax’* +amx+am? +b
ax® —amx®
amx® +bx+c
amx® —an? X
(am?+b)x+c
(am? +b)x — (am? + b)m
am® +bm+c

GLith fiMikl = am® +bm+c
Aievi, P(m)=am® +bm+c, mZivs fiMikl P(m) Gi mgib|
GB D wiY “BiU t_iK ibtgi cizAwl madiK aviYv cvlqy hig|

TFiMikl Dcev™™ (Remainder Theorem )
ciZAv 1] ™ P(x) aizK gilvi elic™r ng Ges a 1Kty ibi™6 msL'v ng, Zte P(x)tK x—-a
gviv fiM Kitj fiMikl P(a) nie]
cgY : P(x) tK x—a @viv fiM Kitj fiMikl ng O A_er Akb™ a'eK nie|
gib Kii, fitkl R Ges fiMdj Q(x) Zntj, fitMi ibgig, mKj x Gi Rb*-
P(x)=(x—-a)Q(X) +R............. @
(1) bsG x=a eimiqcB, P(a)=0-Q(a)+R=R.
mZivs, P(x) tK x—a @viv M Kitj fiMikl P(a) nie|
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Do niY 3] P(x)=x*-8x*+6x+60 elc K x+2 Giv fiM Kitj, fiMikl KZ nie ?
mgvab : thinZ x—a=x+2, .. x+2=x-(-2)=>a=-2

mZiis, FMEKI p(=2) = (~2)° —8(-2)? + 6(~2) + 60 = 8
ciZAi 1 Gi AbKitY cgiY Kiv hig th,
ciZAv 2] i P(x) abizK gilvi edc xng Ges a=0 ng, Zte P(x) tK ax+b @iv M Kiij

'ﬂWkIP[igjnm|
a

D wniY 4] elic™x P(x) =36x*-8x+5 tK (2x—1) viv fiM Kitj FMikl KZ nie ?
2
mgvavb : 1btYq FiMikl P@j =366j —8(%j+5=9—4+5=10

D wiY 5] hi™ P(x) =5x®+6x*—ax+6 tK x—2 Giv fiM Kitj fiMikl 6 ng, Zte a Gi gib
ibYq Ki|
mgvab : P(x) tK x—2 @viv fiM Kitj fmikl nie,

P(2) = 5(2)° + 6(2)* - a(2) + 6
=40+24-2a+6
=70-2a
kZibmiti, 70—2a =6
e 2a=70-6=64=a=32

D niY 6] hi~ P(x) = x* +5x* +6x+8 nq Ges P(x) tK x—a Ges x—b @iv fiM Kitj GKB
fMikl K thLiib a=b, Zte "Ll th, a® +b* +ab+5a+5b+6=0.
mgiab : P(x) tK x—a @viv fiM Kitj fiMikl nte P(a) =a®+5a° +6a+8
Ges P(x) tK x—b gviv fiM Kitj fMikl nte P(b) =b®+5b* +6b+8
kzibmiti, a®+5a° + 6a+8=Db> +5b +6b +8
er, a®—b*+5(a’ —b?)+6(a—b)=0
el, (a—b)(@® +b*+ab+5a+5b+6)=0

. a’+b’+ab+5a+5b+6=0,tinZ (a-h)=0 ie a=h.
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Drci”K Dcev ™ (Factor theorem)

ciZAv 3] ™ P(x) abizK gilii elic™r ngq Ges P(a)=0 ng, Zte P(x) Gi GKiU Drcr’K
X —a nie|

cgy : P(x) elc™iK x—a fiv fiM Kifj fiMikl =P(a) [fMikl Dcei™™ Abhigy]
=0 [cCEKkZ 1 _iK]
A_ir P(x) elic™x x—a iviefiR|
x—a n{"Q P(x) Gi GKiU Drcv K]

Drci”K Dcevi ™1 lecixZ Deei™

ciZAv 4] ™ P(x) elic™ri x—a GKiU Drer™K ng, Zte t~Lvl th, P(a)=0

cgy : thinZ P(x) edc™xi x—a GKiU Drei"K, mZivs AtiKiU elic™x Q(x) cilqv hig thb,
P(x) = (x—a)Q(x)

GLib x =a emiq t Lvhig th, P(a) =(a—a)Q(a)=0-Q(a)=0.

D wiY 7] LI th, P(x)=ax® +bx* +cx+d elc™ri x—1 GKIU Drci™K nte hi™ 1 tKej
hi” a+b+c+d=0 nqgj

mgvawb : gib Kii, a+b+c+d =0

Zntj, P =a+b+c+d =0 [kZbmii]

mZivs, x—1, P(x) Gi GKiU Drcv™K [Drev™ K Dect ™ T minith’]

Gevi gtb Kii P(x) Gi GKWU Drev' K x—1

Zte, Drcv”iKi tecixZ Dcct™"i mnith” cB, P(1)=0 A w a+b+c+d=0.

g3e” : abizK gilvi thiKiby elc™ri x—1 GKWU Drci™K nte hi™ I tKej hrt elc nUi
mnMmgini mgi6 0 nq|

D wiY 8] gib Kii, P(x)=ax®+bx*+cx+d elc xi mnM_jvcYmsLy, a=0,d =0 Ges
x—r elc wli GKWU Drev K| t7Lvl th, (K) hi™ r cYmsL'vnq, Zte r,d Gi Drcv K nie] (L)
hi™ r :Ep JINO AiKvil cKwkZ gj~ msL'vng, Zte p,d Gi Drci’K I g,a Gi Drci K nie|
mgvaib : (K) Drer’K Deev™™ t_tK 1Ly hig th, P(r)=ar®+br?+cr+d =0
el, (ar®>+br+c)r=-d
thinZ (ar? +br+c), r 1 d ciZ'iKB cYmsL'vy, mZiws, r,d Gi GKiU Drcv K]
(L) Drei’K Deev™™ t Kt Lvhig th,P(r)=ar® +br® +cr+d =0
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o r(g)ofa] o) (e

e, ap® +bp?q+cpg® +dg® =0......(0)

(1) t_tK cvlquhig (ap? +bpg +cq®)p =—dg®......... (2)

Ges (bp® +cqgp +dg?)q =—-ap°®......... (3)

GLb, ap? +bpq +cq?, bp? +cpg +dg?, p,q, d,a CiZtKB cYmsL'y]

mZivs (2) 1 K cvlgihig, p,dg® Gi GKiU Drev™K Ges (3) t_tK cilgr hig, g, ap® Gi GKiU
Drei’ K| iKSp 1 g Gi +£1 Quov tKitby mvaviY Drev K thB] mZivs p,d Gi GKiU Drci K Ges
g,a Gi GKiU Drev K|

~0e” : Dctil DwniY f 1K Augiv jIT Kii th, Drcy"K Deevi™ 1 minith™ cYmisiL'K mnMierkd
elc™x P(x) Gi Drcv K ibYigi Rb" c_ig P(r) Ges cti PG) cixlv Kiv thiZ cvti, thLitb,

r edc nUi a'e ct 1 verfb Drev’K (r=+1 mn) Ges S elc wli gL™ mniMi verfb Drev K
(S=+1mn)|

D iY 9] P(x) =x®—6x*+11x—6 Drci"tK ietklY Ki|
mgvaib : ¢ E elic™xi mnMmgn cYmsL'v Ges a®e ¢~ =—6, gL" mnM =1
GLb r hi” cYmsL'vng Ges P(x) Gi hi” x—r AKu#ii tKithi Drei"K _viK, Zfe r Aek’B —6
Gi Drer K Awr, +1, £2, £3, £6 Gi tKibiU nte] GLb r Gi Gifc rerfb gitbi Rb™ P(x)
cixlv Kii |

P =1-6+11-6=0 .. x—1, p(x) Gi GKIU Drcr"K

p(-1)=-1-6-11-6=0 .. x+1, p(x) Gi Drcv"K bq

p(2)=8-24+22-6=0 .. x—2, p(x) Gi GKiU Drcv"K
p(-2)=-8-24-22-6=0 .. x+2, p(x) Gi Drcv"K bq
p(3)=27-54+33-6=0 .. x—3, p(x) Gi GKiU Drcr"K

thinz, P(x) Gi gilv 3 Ges iZzbl 1 gvlvi Drer’K cilgr tMiQ, mZivs P(x) Gi Ab" tKib
Drev K hi™ _K Zte Zv a'eK nie|
P(x) = k(x—1)(x - 2)(x-3), thLitb k a‘eK|
Dfqctyl x Gi mteP NitZi mnM etePby Kti t~Lvhig th, k =1
mZis, P(x)=(x-1)(x—2)(x—-13)
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“0e” @ fKuthv edc™x P(x) K Drev'iK wetklY Kivi Rb™ c_ig (x—r) AKvii GKiIU Drei"K
lbYq Kii P(x) tK mivmi (x—r) @viv fiM Kii A_ev P(x) Gi ¢ mgntK cbiebym Kii P(x)
K P(X)=(x—r)Q(x) AKiti tjLv hig] tmLitb Q(x) elic™xi gilv P(x) Gi gilv 1 1K 1

Kg| AZ:ci Q(x) Gi Drci"KibYq Kii AMmi niZ nq|

D wniY 10] Drev 1K ietklY Ki :
18x° +15x% —x -2
mgvaib : gt Kii, P(x) =18x> +15x* — x —2
P(x) Gi a®e ¢ —2 Gi Drcv Kmgini tmU F, =41, -1, 2, - 2}.

P(x) Gi gL"mnM 18 Gi Drci Kmgini tmU F, ={1,-1, 2,-2, 3-3,6,-6,9,-9,18,-18,}

GLb P(a) ietePhbv Kii, thLb, azg Gesre Fy,se F

a=1nij, P(1)=18+15-1-2%0
a=-1nij, P(-1)=18+15-1-20

a=-Lug, o L)1) 2) 22
2 2 8 4) 2

mZivs x+%=%(2x+1) A wr, (2x+1),P(x) Gi GKiU Drci K]

GLb, 18x® +15%* —x —2 =18x> +9x* + 6X* +3X —4x -2
= 9x?(2x +1) + 3x(2x +1) —2(2x +1)
= (2x+1)(9%* +3x-2)
Ges 9x* +3x—2=9x* +6Xx—3x—2
=3x(3x+2)-1(3x+2)
=(3x+2)(3x-1)
P(X)=(2x+1)(3x+2)(3x-1)

KR :

bYq Ki

2| Fmikl Deevt™"i mnih™- Mkl ibYqg Ki |
(i) FIR": 4x* —=7x+10, fIRK: x—2

M x=1 (i) x=2 (i) x+2 (iv) x+3  (v) 2x-1  (vi) 2x+1

1] W P(x)=2x* —6x>+5x—2 nq, Zte P(x) tK ibgijiLZ edc™r Gviv FiM Kii FiMik]

dgi-7, D'PZi MYZ-9g-10g
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(i) FIR": 5x®—11x* —3x+4, FRK: x+1
(iii) FR": 2y —y*—y—4, FRK: y+3
(iv) FR : 2x*+x*-18x+10, fiRK: 2x+1

3] 1Ll th, 3x® —4x* +4x -3 Gi GKIU Drev’K (x —1)
4] hrh 2x®+x*+ax—9, elic™ii GKIU Drer’K x+3 ntj a Gi gibibYq Ki|
5] 1Ll th, x* —4x® + 4x -3 elic i GKIU Drer’K x -3

6] h™ P(x)=2x>-5x>+7x—-8 ng, Zte P(x) tK x—2 @iv fM Kitj th fiMikl K
GiK fiMikl Deevt™ 1 mnith™ ibYq Ki |

7] Ll th, 4x* —5x* +5x—2 elc ki x+1 Ges x—1 miariY Drer K

8] Drev iK ietklY Ki :
(i) xX*+2x*-5x—-6 (i) x®*+4x*+x-6
(iii) a®—a*-10a-8 (iv) x*+3x®+5x%+8x+5

mggulK, cizmg 1 Pp-pugK iwk

mggiTK eldc™x : tKdbv edc™xi ciZ’K cfi gilv GKB nij, GiK mggulK edlc™y
(Homogeneous Polynomial) ejv nq| x*+2xy+5y? iwkiU x,y PjiKi B gilvi GKwU
mgguTK edc x (GLitb ciZ'K i gilv 2)]

ax? + 2hxy +by? ik x, y PjiKi GKiU “B gilvi mgguTK iuk, thLitb, a, h, b b~ 6 msL'v]
X, Y, a,h,b ctZ'KiK PjK ietePbv Kiv nij GiU GB PjKmgtni 1Zb gilvi mgguTK edc xnq|
2X%y +y?z+92°x —5xyz iwkiU X, v,z PjiKi 1Zb gilvi mggnTK edc™i| (GLutb ciZ'K
ctigilv 3)]

ciZmg iwk (Symmetric)

GKuiaK PjK avi YKvix tKithv eRMaYiZK twki thiKithy “BiU PJK b 1etbgiq hi™ wkiU AciieizZ
_K, Zte iwkiUtK H PjKmgini cizmg (Symmetric) iwk ejvnq]

a+b+c kiU a,b,c PJiKi cizmg iwk] KviY, a,b,c PJK izbli thiKitbv “BiUi b
letbgiq iwkiU Aciieizz _wiK| GKBfite, ab+bc+ca iwkill a,b,c PjiKi Ges
X2+ Y2+ 22 +xy+yz+zx ik x, y, z PjiKi cizmg ivk|

IKS 2x* +5xy+6Yy* kiU x 1 y PjiKi cizmg bg KiiY iwkiUiZ x Iy Gi ci Gi “ib
leibgiq 2y® +5xy +6x> InkiZ ciieiZZ nq hv ctei iuk t_IK ifb]
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Pu-ugK iwk (Cyclic)

1IZbil PJK majZ tKtby eRMaYIZK iukiZ c_g PjK Zxq PjiKi, 10Zxq PJK ZZxq PJiKi Ges
ZZxq PjiKi ij c_g PjK emidj iwkiU hi™ ciieiZZ bv ng, Zte iwkiUiK H wZb PjiKi DijiLZ
pig GKIU Pp-puigK vk ev Pt cizmg iwk ev (Cyclically symmetic expression) ejv nq|
PJK_1jvi “ib ciiezb ki WPiTi gZ PuKiti Kiv ng etjB Gijc inkiK Pp-pugK ik ejv nig
_iK]

X+ yr + 22+ xy+yz+2x kiU xy,z PjIKi GKiU Ppi-pugK 1g
uk, KviY GiZ PuKiti - xGi cieetZ y,y Gi ciieiZ z Ges z
Gi clietZ x emtj iwkil GKB K| GKBfite x%y+ y%z+z%x

kil x,y,z PjiKi GKiU Pp-pugK ik | 3q 2q
x> —y*+ 7% iwkiU Pu-pugK iwk bg, KiiY GIZ x Gi “tj v,y

Gi 1j z Ges z Gi 1j x emdj iukiU y? —z°+x* iwkiZ ciieiZZ nq hv ctei iwk 1_iK
b

iZbll PjiKi ciZ'K cizmg iwk Pp-pugK] 1KS ciZ’K Pu-puigk iwk cizmg bg| thgb,
X2y —2) + YA(z - X) + 22(x - y) inkil Pp-pugK, 1KS cizmg bg| KiiY, iwkiViZ x Ges y
“ibveibgg Kitj y*(x—z)+x*(z—y) +z*(y —x) vk cvlqv hvg hv ciei iwkiU T_1K ifb]

“0e” : eYbvi mieavt_ x,y PJIKi iwkiK F(x,y) AKitil Ges x,y,z PJiKi iikiK F(X,Y,2)
AKiTT cZiK Bviv miPZ Kiv ng|

D wniY 1] t7Lvl th, XY r ik ciZmg bq 1IKS PuuigK |
y

Z X

[F(x, y,z)=5+1+5} ati bR Ki
y z X

P-pugK elc™xi Drev”iK ietklY

Gijc elc™®K Drei K wetklY Kivi tKahv aiv-evar 1baqg thB] maiYZ, iwkiUi ¢, ijukK

chiebym Kti Drcv'K fei Kiv ngq| AtbK mgg iwkiUiK tKviby GKIU PjiKi elic™x afi Drci"K

Dcert™"i mmih® GK ev GKwaK Drev K ibYq Kiv ng Ges iwkiUi P-pugK I mggulK “erko”

letePbv Kti Acivci Drei K ibYq Kiv ng|

G cmit2 DijL" th, a,b,c PJiKi

(K) tKvtby P-pugK ede™xi (a—b) GKiU Drev K nij, (b—c) Ges (c—a) iwkiUi Drei"K
nie|

(L) GK gilvi 1 "B gilvi mggwTK Pp-pugK efc™r h_yptg k(a+b+c) I k(@ +b* +c?)
+m(ab+bc+ca) thLitb k I m a‘eK]
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(M) "BiU elc™x him Ggb ng th, PJK, 1jvi mKj gitbi Rb™ Gt i gib mgib ng, Zte elic™x “Bili
Abifc ¢ “BWUi mnM ci (i mgib nie]

D wniY 2] be(b—c) +ca(c —a) + ab(a—b) tK Drev K ietklY Ki |
mgvawb : c_g cxiZ-
bc(b —c¢) + ca(c —a) + ab(a—b)
=bc(b —c) + c’a —ca® + a’b — ab?
=bc(b —c) +a’h —ca’ —ab® +c?a
=bc(b —c) +a’(b—c) —a(* —c?)
= (b—c){bc +a*—a(b+c)}
= (b-c){bc +a’—ab—ac}
=({b-c){bc—ab—ac+a’}
=({O-c){b(c-a)-alc-a)}
=(b-c)(c-a)b—a)
=—(a-b)(b-c)(c—a)
WZxq cxiZ : ¢’k iwkiUtK a Gi elc™x P(a) ati Z#Z a Gi ciietZ b emiq 7iL th,
P(b) =bc(b —c) +cb(b—b) +b*(a—b) =0 mZiws, Drci”K Dcei™ Abhwgx (a—b) c’E
ki GKiU Drev K GLb thinZ ¢ E iwkiU Pp-pugK ik tminZ (b —c) Ges (c—a) Dfiq ¢ E
ki Drev’ K| ¢ E iwkiU vzb gvlvi mggwTK Ges Gi 1Zbil GK gilvi Drei™K cvlqr tMiQ]
mZivs Ab” Drcr K hiw _K Zv a'eK nie|
A_wr, bc(b—c)+ca(c—a)+ab(a—b)=k(a-b)(c-a)...... @ tmLvib k GKWU aeK] a,b,c
Gi mKj gitbi Rb™ (1) mZ'] @) bs G a=0,b=1c=2 emiq cB, 2(-1) = k(-1)(-1)(2)
=k=-1
. bc(b-c)+ca(c—a)+ab(a—-b)=—-(a—b)(b—c)(c—a).

D niY 3] a’(b—c)+b*(c—a)+c*(a—b) tK Drei™iK retklY Ki|

mgiab : ¢ E iwkiUtK a Gi elic™r P(a) ietePbv Kii ZiZ a Gi ciiefZ b emiq ciB,
P(b) =b*(b—c)+b*c—-b)+c*(b—b)=0

mZivs Drci™K Dcer™ Abhigr (a—b) ¢ E iuki GKiU Drev K| GLb thinZ ¢ E iwkiU Pp-
gk ik tminZ (b—c) Ges (c—a) DFtq ¢ E iukiUi Drer’ K| Avevi ¢ E iukiU Pri gilvi
mggulK iwk Ges (a—b)(b—c)(c—a) 1Zb gilvi mggwlK iwk] mZivs c E iwki Aci
Drev Kil Aek'B Ppi-puigK Ges GK gvlvi mggwTK iwk nie] A_w, Zi k(a+b+c) nte, thLib k
GKiU a‘eK]
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. a‘(b-c)+b*c—-a)+c*(a-b)=k(a-b)(b-c)(c—a)@+b+c)..... ()
a,b,c Gi mKj gitbi Rb™ (1) mZ’|

mZis )bs G a=0,b=1c=2 emiqcB, 2+8(-1) =k(-D)(-1)(2)3) etk =-1
(D G k=-1 eimmiq cB,
a’(b-c)+b’*c-a)+c*(a—b)=—(a—-b)(b-0)(c—-a)a+b+c).

D niY 4] (b+c)(c+a)(@a+b)+abc tK Drer iK ietklY Ki|

mgvab : iwkiUiK a Gi elc'r P(a) letePbv Kii Z¢Z a Gi crietZ —b-c emig ciB,
P{~(b+c)}=(b+c)c—b-c)(-b-c+b)+(-b—-c)bc=bc(b+c)—-bcb+c)=0.

mZivs Drer’K Deer™ Abhigr (a+b+c) ¢’ E iwki GKIU Drer’ K| ¢ E iwkiU 1Zb gilvi
mggwTK Pp-pugK edc™x Ges Gi GK gilvi GKiU Drev™K cvlgr tMiQ] mZivs Aci Drci’K B
gvlvi mggwTK Pu-pugK edc™r nie, A ir, k(@®+b®+c?) +m(bc +ca+ab) AKiii nte,
thLitb k I m a'eK|

- (b+c)(c+a)(a+b)+abc=(a+b+c){k(@* +b*+c?) +m(c +ca+ab)}........Q1)
a,b,c Gi mKj gvtbi Rb™ () mZ|

D G cig a=0b=0,c=1 Ges cti a=Lb=1Lc=0 emiq hyutg cB, 0=k Ges
2=2(kx2+m)

~ k=0,m=1.

GLb k I m Gi gib eimig cB, (b +c)(c+a)(a+b)+abc=(a+b+c)(bc+ca+ab)

gSe” : D wniY 2 Gi mgvaitbi c_g cxiZi Abijc cxiZi D wniY 3 Ges D niY 4 G elYZ iwk
“BiUtK Drev iK etk 1Y Kiv hite|

GKIU ietkl eRMaYiZK mT : a,b 1 cGi mKj gvtbi Rb™ ibtg mTiUi “BiU cgwy t~ Iqv nijv:

a®+b®+c®—3abc=(a+b+c)(@® +b*+c*—ab—bc—ca)

c_g cgY (miwmii mnR exRMaYiZK ciagr cigiM Kti) :
a’+b’®+c*—3abc
= (a+b)® —3ab(a+b)+c*® —3abc
= (a+b)*+c®—3ab(a+b+c)
= (a+b+c){(a+b)*—(a+b)c+c’}—3ab(a+b+c)
= (a+b+c)(@*+2ab+b*—ac—bc+c?) —3ab(a+b+c)
= (a+b+c)(@® +b*+c?—ab—bc-ca)
102)q cgY (mggwTK Pp-pugK ede i aviYy e'envi Kii) :
a’+b®+c®—3abc iwkiViK a PJiKi elc™r P(a) afi Z24Z a=—(b+c) emiq ciB,
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p{—(b+c)}=—-b+c)*+b*+c*+3(b +c)bc
=—(b+c)l+(b+c)’=0
mZivs a+b+c ietePbvab iwkili GKWU Drev’K| thinz a®+b®+c®—3abc 1zb gl
mggwTK Pp-pugK elc™y, mZiw iwkiUi Aci DrerK k(a®+b® +c?) + m(ab + bc + ca)
AIKtii nte, thLib k I m a'eK| AZGe, mKj a,b 1 ¢ Gi Rb’
a’+Db®+c®*—3abc = (a+b+c){k(@* +b? + c?) + m(ab + bc + ca)}
Glibc tg a=Lb=0,c=0 Gescti a=Lb=1Lc=0 emiqcB, k=1 Ges
2=2(kx2+m=k=1Ces1=2+m=m=-1
k=1 Ges m=-1.
. a’+b*+c®—3abc=(a+b+c)(@®+b?+c?—ab—bc—ca)

Abmxi3 1] a®+b*+c®—3abc = %(a +b+c){(@a-b)*+b-c)’+(c—a)’}

cg\Y : thinZ, a® +b*+c*—ab—bc—ca

(2a”® +2b* + 2¢* — 2ab — 2bc — 2ca)

{(a®* -2ab+b?)+(b* -2bc+c?) +(c* —2ca+a’) }

NP NP N -

{(a-b)*+(b—-c)* + (c-a)*}

+¢%—3abc
a+b+c)@*+b*+c’—ab—bc—ca)

QD
w
I+
—~ O
w

N| -

(a+b+c){(a-b)*+(b-c)* +c—a)’}

Abmxi3 2] i a+b+c=0 ng, Zte a®+b*+c®=3abc.
Abimxi 3] hi> a®+b*+c®=3abc ng, Zte a+b+c=0A et a=b=c.
D niY 5] (a—b)*+ (b —c)®+(c—a)’ tK Drei"tK ietklY Ki|
mgvawb : ali A=a-b,B=b-c Ges C =c—a. Zinij,
A+B+C=a-b+b-c+c—-a=0
mZiws, A’+B®+C®=3ABC
Awr, (a—b)*+((b-c)*+(c-a)P=3@a-b)(b-c)(c-a).
KIR : DreviK ietklY Ki
1]  (K) a(b®-c?) +b(c® —a?) +c(a®-b%
(L) a*(b—c)+b*(c—a)+c*(a—h)
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(M) a(b —c)®+b(c—a)* +c(a—b)®
(N) be(b? - c?) +ca(c?® — a®) + ab(a® — b?)
(0) a*(b—c)+b*(c—a)+c*(a—b)
(P) a®’(b-c)® +b*(c—a)’ +c*(a—h)®
Q Xy -2+ y (@ - )+ ' (¢ - ¥
(R) a’(b—c)+b*(c—a)+c*(a—bh)
X' —yz Yy -zx  2°—-xy
a b
Zte "Ll th, (@+b+c)(x+y+2z)=ax+by+cz.

2]

=0 nq,

3] ™ (a+b+c)(ab+bc+ca)=abc ng, Zte il th, (a+b+c)®=a’+b®+c°.

gj ~ TMisk (Rational Fractions)
GKIU elic™®K ni Ges GKU elc K je ibig MvZ fMiskiK gj~ fWk ejv nq] thgb

X o a’+a+1
(x—a)(x—b) (a—b)(@a--c)

gj  TWsk]

a b c
+ +
(@a-b)@a-c) (-c)b-a) (c-a)c-h)
a b Cc
+ +
(@a-b)a-c) (-c)b-a) (c-a)c-h)
a b c
+ +
—(a-b)(c-a) —(b-c)(a-b) —(c-a)(b-c)
_ a(b—c)+b(c—-a)+c(a-b)
—(a-b)(b—c)(c—a)
ab-ca+bc—ab+ca-bc
—(a=b)(b—c)(c—a)
0
(@a-b)(b-c)(c-a)
=0

D miY 1] mij Ki :

mgyvaib : ¢ E iuk

a’—(b-c)® b*-(a-c)® c*—(a—h)
2 2+ 2 2+ 2 2
(@+c)y-b° (@a+b)*-c® (b+c)y-a
_ (a+b—c)(a—b+c):a+b—c
(a+b+c)(a—b+c) a+b+c
_ (@+b—c)(b-a+c) b-a+c
(a+b+c)a+b—c) a+b+c

D wniY 2] mij Ki :

mgvavb : c_g fMisk

0Zrq sk
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k:(c+a—mm—a+m:c+a—b
(b+c+a)lb+c—a) a+b+c
a+b—c+b—a+c+c+a—b
at+b+c a+b+c a+b+c
_a+b-c+b-a+c+c+a-b

- a+bh+c

ZZyq s

. CEiwk =

_a+b+c

= =1
a+b+c

(ax +1)° N (ay +1)° N (az +1)

x-y)z-x &=-yy-2) (y-2)(z-X)
ngpath - ¢°E ink = @+ )(y-2)+(@y+)° (z-x)+(@z+D*(x-y) O
(X=y)y-2)(z-X)

@) Gi je = (a’x*+2ax+1)(y—z)+(a’y* +2ay+1)(z-x) + (a’z® + 2az +1)(x - y)
= a*{X*(y-2)+y*(z-x) + 2°(x= y)}+ 2a{x(y - 2) + y(z—x) + z(x - y)}
+Hy-2)+(Z-x)+(x-y)}

D wniY 3] mij Ki :

KE X*(y —2) + y*(2 = X) + 2 (x — y) = ~(x = y)(y = 2)(z - )
Z o, X(y=-2)+y(z-xX)+z(x—y)=0Ges (y—2)+(z—-x)+(x—y)=0
@) Gije= —a’(x—y)y-2)(z-x)

—a(x-y(y-2)(2Z-%) _ .
(x=y)y -2)(z-X)

mZivs ¢ E ik =

- A | 2X 4x° 8x’
DhniY 4] mij Ki : t ottt
Xx+a x“+a° x"'+a' a —x

4 4

3 7 3 4
movab : ¢ E iwki ZZxq | PZ_ ct™i thidj = L 8 _ (1+ 2 4j
x'+a' a’-x a

_ 4 atoxteaxt | 4 atext | Ax

x* +a a‘—x* x*+a' at—x* a‘'-x’
3 2
. W0Zyq, ZZxq Ges PZ_ ct™i thiMdj = 22x 5+ 44X 7= 22X {H 22X 2}
x*+a? a*-x* xX’+a a’-—x

2x @' -x'+2x 2 a+x 2
xX’+a*>  a’-x X*+a* a’t-x* a’-x
2X _a—-X+2Xx  a+X 1

e - 1
.. C Eiwk = + = = = )
Xx+a a’-x> a’*-x* a’-x* a-x
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KIR :

mij Ki :

1| b+c N c+a N a+b
(@a-b)(@a-c) (b-c)(b—a) (c—a)ic—Dh)

2] a’-1 s b® -1 . -1
(a-b)a-c) (b-c)b—a) (c—-a)(c—Db)

3| bc(a+d) N ca(b+d) N ab(c+d)
(@a-b)(a-c) (b-c)(b—a) (c—a)ic—Dh)

41 a’+a’+1 s b®+b?+1 . ct+c’+1
(a-b)a-c) (-c)b—-a) (c—-a)(c-Db)

5| a’+hc N b? +ca . c’+ab
(@a-b)a-c) (b-c)(b—a) (c—a){c—Db)

AisikK fMisk ( Portial Fraction)

hi™ tKvtby fMiskiK GKwaK fMwstki thmdj ific cKik Kiv ng, Zte tkilv3 fMsk, fjvi
CIZ'KIUtK c_1gi3 fMistki AwsikK fMisk ejv ng| aiv hiK, GKIU fMisk % GiK tjLv
X~ —5x +

x-8 2(x—-3)+(x—2) 2 . 1
X% —5x+8 (x=3)(x—2) X—2 x-3
GLvtb ¢ E FmiskiUtK “BiU FMistki thwidj iftc cKik Kiv nigiQ] A _wr, fiiskiUiK “BiU AusikK

stk 1e 3 Kiv nigiQ|

hug,

h™ N(x) | D(x)DfgB x PjiKi elic™x Ges je N(x) Gi gilv ni D(x) Gi gilv Atclv tQu
ng, Zintj Fskil cKZ Fisk (Proper Fraction)] hi™ je N(x) Gi gilvni D(x) Gi gilvi
mgwb A_ev Zv Afcqlv eo nij FMiskiUtK AcKZ fMisk (Improper Fraction) ejvng|

Xt +1
" (X+D)(x+2)(x—-23)
2xt X3 4+3x% 42

Ges I DfqB AcKZ fMisk|
X+1 X+ 2

DijL" th, AcKZ fMwstki jetK ni Gviv maviY ibgig M Kii A_er jiei ¢ 1juiK mieaiRbKfite
cbiebm Kii fMiskiUiK GKiU elc™x (fiMdj) Ges GKIU cKZ fMistki thmdj ific cKik Kiv

hig |

GKiU cKZ FMisk|

thgb

3 2
thgb, MZ(XZH_Z)JFL
X+2 X+2

dgi-8, D'PZi MYZ-9g-10g
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cKZ gj~ fiskiK Kifite AisikK fMistk ciiYZ Kiv ng, Zv ibtg verfb cxiziZ 1~ Lvtby nijv]

c_g cxiZ : hLb nti e e 1 GKNiZielkd Drei"K 1K 1KS tKib Drei”KB chivelE ng bi|

D wniY 1] _ X1 i AusikK stk cKik Ki|
x-D(x-2)
5x — 7 A B

mgvavb : aui,

x=D(x-2) B x—1Jr X—2
(D GiDFgeTiK (x=D(x—2) tviv .Y Kifj cB, 5x—7 = A(x—2+ B(X—1)........... (2)

hv x GiI mKj gitbi Rb*mZ’| GLb (2) Gi Dfqcty] x=1 eimiq cB, 5-7=A1-2)+B(@1-1)
e, —2=-A . A=2

Awevi, (2) Gi Dfgcil x=2 emiqgcB, 10 - 7= A(2-2)+B

e, 3=B ..B=3

GLb A Ges B Gi gib (1) G emiq ciB, X7 _ 2 . 3 : GiZB ¢ E fMiskil
x-D(x-2) x-1 x-2
AisikK fMistk 1eF3 nijy|
g3e" : ¢ E fMiskiUi AisikK FMistk cKik th h_wh_ niqtQ Zv cixqlv Kti 1Ly thiZ citi|
Wby = 2 N 1 _ 2(x—2)+3(x-1) _ 5x -7 = eigcT
x-1 x-1 (x=)(x-2) (x=1)(x-2)

<~ - X+95 .

D iniY 2| tK AisikK FMistk cKik Ki |
(x=D(x-2)(x-3)

mgvavb : aui, X+ A B c . @]

x=-D(x—2)(x-3) - x—1+ X—2 i X—3
(D Gi DfgcTiK (x—D(x—2)(x—3) viv .Y Kti cB,
X+5=AX-2)(x—3)+B(x-1)(x-3) +C(x-1)(x - 2)........ 2
(2) Gi Dfgcyl x Gi mKj gvibi Rb" mZ’|
(2) Gi Dfgctl x=1emiqcB, 1+5=A(-1)(-2) > 6=2A= A=3
Aent (2) Gi Dfqctyl x=2 emiq cB, 2+5=B)(-)=>7=-B
SoB=-7
Ges (2) Gi Dfqgcty] x=3 emiqcB, 3+5=C(2)(1) ev8=2C el C=4
X+5 3 7 .4
x-D(x-2)(x-3) x-1 x-2 x-3

GLb, AB Ges C Gi gb. (1) G emiq ciB,

GIUB c™E FMistki AisikK FMistk cKik |
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0Zxq cxiZ : hLb jtei NiZ ntii NiZ Atcqlv enEi ev mgvb ng, ZLb jetK ni @iiv M Kii jiei
NZ Afcqlv " Zi KitZ nq|

p iy 3] X=DOHD) e ik Fibstk ckik Kil
(x—=2)(x—4)

w=1+i+i
(x—=2)(x—4) X-2 2-4
(D) DfgcTiK (x—2)(x—4) Bviv Y Kti ciB,

(x=D(x-5)=(x-2)(x—4)+ A(x—4) + B(x—2)........ (2

mgvawb : ai,

(2) Gi DfqcYliK chiguig x =24 eimiq cB, 2-D)(2-5)=A(2-4)ey, A =g

Ges (4-1)(4-5)=B@4-2) e, B :73

(x—l)(x+5)_1+ 3 3
" (x=2)(x—4) = 2(x-3) 2(x—4)

GLb A Ges B Gi gb (1) G emmiq ciB

hv ibiYq AusikK Fivisk |
X3
D wniY 4] tK AisikK fiistk cKik Ki |
(x-D(x-2)(x-3)
3
mgvaub : ai, X 1 A B C .. @

(x—1)(x—2)(x—3)E " x—1Jr x—2Jr X—3
@ DFgeT (x=D(x—2)(x—3) dviv Y K1 ciB,

XC=(xX-D(x-2)(x—-3)+ Ax—2)(Xx—3) + Bx-D)(x—3) + C(X =D(X — 2)......... 2
(2) Gi Dfgctql chigiig x =1, 2, 3 eimiq ciB,
1= ACD)(2) o1, A= %

8=B@{)(-1) e, B=-8

Ges 27=C()() eV, C = 2—27

GLb A BGesC Gi gb (1) G eimiq ciB,
x° 1 8 27
=1+ - +
(x=D(x-2)(x-3) 2(x-1) x-2 2(x-3)
hv ibiYq AusikK Fiisk |

ZZxq cxiZ : hLb nti e/ e 1 GKNvZ 1etkd Drev™ K _vtK Ges Dnit™ 1 gia” KigKiU cbiveik ng]
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D wniY 5] K AisikK fiMistk cKik Ki |

_x
(x-D*(x-2)
X A B C
2 = + 2t
x-D°(x-2) x-1 (x-D° x-2
() Gi DFgcYK (x —1)%(x—2) @viv Y Kti ciB,
X=AX-D(x-2)+B(x-2)+C(x-1)>............ (2)
(2) Gi Dfqctyl x=1,2 emBqv CB, 1=B(1-2) e}, B=-1
Ges 2=C(2-1)° e}, 2=C=C=2
Aweii, (2) G x* Gi mnM mgiKZ Kii B, 0=A+C eI, A=—C=-2
X -2 -1 2
: = - +
(x-1)*(x-=2) x-1 (x+1* x+1

mgvavb : avi

GLb A BGesC Gi gib (1) GemigcB

hv ibtYq AisikK FMisk |

PZ_cxiZ : hLb nti e e 1 WNiZ 1eikd Drer K viK iKS tKitby chivelE ng b

X

DY 6] ——————
(X=D(x“+4)

tK AusikK fiMistk cKik Ki |

A Bx+C
2 =t
(x=-D(x*+4) x-1 x"+4

mgvavb : ai,
DFgCTK (X —1)(X2 +4) Bviv Y Kii €iB, x = A(X? +4) + (Bx+ C)(x —1)......... (2)
(2) G x=1emBqcB, 1=A0)= A:%

x* 1 X Gi mnM mgiKZ Kii ciB, A+B=0......... (3) Ges C—B=1......... (4)

(3) bs G A:% emBay ciB, B :—%

(4)bsG B :—% emBgi ciB C :g

GLb, A B I CGi gib (1) bs G eimiq ciB,
1 X 4

_7+7
X __5 N 5 5_ 1 3 x—4
(x=1)(x*+4) x-1 x*-4 5(x-1) 5(x*+4)

cAg cxiZ : hiLb nti e e 1 WNiZietkd Drer™ K _viK Ges Dnit™ i gta” KigKiU chiverE NiU|

, hvibtYq AvsikK FMisk |
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DY 7] ——— 1K AusikK Filfistk cKik Ki|
X (x°+1)
- A B Cx+D Ex+F
mgvavb : aui, = —+

(x2+)?  x X x2+1+(x2+1)2
(1) Gi Dfqct x*(x* +1)* viv Y Kti ciB,
1= AX(X* +1)? + B(x* +1)* + (Cx + D)X*(x* +1) + (Ex+ F)x*.......... 1)
(1) Gi x>, x* %3 x% x Gi mnM Ges a‘eK ¢ mgiKZ Kiigy ciB,
A+C =0,
B+D=0
2A+C+E=0
2B+D+F=0
A=0
B=1
A+C=01Z A=0emigcB, C=0
B+D=01Z B=1emigcB, D=-1
2A+C+E=01Z A=0,C=0 emigcB, E=0
Aein, 2B+D+F=01Z D=-1B=1emiqcB, 2-1+F=0=>F=-1
.. A=0,B=1,C=0,D=-1LE= 0,F=-1

@) Giemgqcs, —~ - +,0=1, 01 1 1 1

COE+D? X X+l (C+12 X X+l (41
hv ibiYq AusikK Fiisk |

KR :
AisikK FMistk cKvk Ki :
X2 +x-1 NG x3
51 2| 77— 8l =—0=7—
X® + X —6X X"+ X =2 X" +3X°+2
NG 1 2X
4| 3 5| 3 6| 2 2
(x=1)°(x-2) 1-x (x+1)(x“ +1)
Abkxjhbr 2

1] wotPT tKuthv iwkiU cizmg?

(K) a+b+c (L) xy+yz+zx (M) x*—-y*+z2  (N) 2a® —5bc —c?

61
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2] (i) a+b+c=0 ng, Zte a® +b® +c* =3abc

(i) PxY,2)=2+L 4% iwkiU Ppapugk

y z X

1 2

iii + +

(i) 1+x 1+x* x*-1
Dctii Zt 1 A jviK ibtPi tKibiU miVK ?

(i Ui i Vi )0 oniii (N @i i

elic™x x>+ px? —x—7 Gi GKU Drev’K x+7] GB Zt “i AjuiK 1biPi 3 Ges 4 bs

ctki DEi il |

Gimij gb b
x—-1

3] PGighKz?
(K) =7 L 7 (M) % (N) 477

4] elc Ui Aci Drer K, fjvi . Ydj KZ ?
(K) (x=1)(x-1) L) x+D(x-2) M) (x-(x+3)  (N) (x+1)(x-1)

5] x*-5x*+7x*—a elc’ti GKUDrci’K x—2 ntj, "Ll th, a=4

6] gibKi, P(x)=x"-a", thLith n abiZ/K cYmsL'v Ges a GKiU a'eK
(K) t°Ll th, (x—a) elcwUi GKWU Drci'K Ges Ggb Q(x) 1bYg Ki thb
P(x) =(x-a)Q(x) nql
(L) n fRvo msL'v nij f~Lvl th, (x+a) edc nUi GKiU Drev™K Ges Ggb Q(x) 1bYq Ki
thb P(x) =(x+a)Q(x) nq]

71 gib Ki, P(x)=x"+a", thLitb n abiZK cYmsL'v Ges a GKiU a'eK] n 1efRvo msL'y
nij "Ll th, (x+a) elcwli GKIU Drci’K Ges Ggh Q(x) 1bYq Ki thb,

P(x) = (x+2)Q(x) nql

8] gib Ki, P(x)=ax’+bx* +cx®+cx® +bx+a thLib a,b,c a'eK Ges a=0, t~Lvl th,
(x=r) hi™ P(x) Gi GKiU Drci"K ng, Zte (rx—1) I P(x) Gi GKiU Drci K]

9] Drcv iKetklY Ki :
(i) xX*+7x®+17x* +17x+6
(i) 4a*+12a*+7a*-3a-2

(iii) x* +2x% +2x+1
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(iv)  x(y2+2z22)+y(z% + x®) + 2(X* + y?) + 3xyz

V) x+D*(y-2)+(y+1)*(z-x)+ (2 +D)*(x~ )

(vi) b%c?(b*-c?)+c?a’(c? —a?)+a’h?(a® -b?)

1 1 1
—S+S5+5

101 hi”
| a® b ¢

:i ng, Zte f"Lvl th, bc+ca+ab=0 A e}, a=b=c
abc

11] W x=b+c-a, y=c+a-b Ges z=a+b-c ng, Zie t L fth,

x* +y®+2° =4(a® +b® +c® —3abc)

12| mij Ki
@ a’ s b? s c?
(a=b)(a-c) (b-c)(b—a) (c—a)(c—h)
(b) a b Cc

(@-b)a—c)(x—a)  (b-a)b—c)(x—b)  (c—a)c—b)x—c)
(a+b)2—ab+(b+c)2—bc+(c+a)2—ca

(b-c)(a-c) (c—-a)b-a) (a-b)(c—b)

1 2 . 4 .8 16

(©)

d + + +
(@) L+x) 1+x* 1+x* 1+x® x*-1
13| AwsikK FMistk cKik Ki :

5X+4 X+ 2 x> —9x—6
a by ———— c) ————
@) X(X +2) (b) x> —7x+12 © X(x—2)(x+3)

x> —4x -7 X?
(d) ; (e) 2

(x+1)(x*+4) (2x+1)(x+3)

14] PjK x Gi GKil elic™r P(x) =7x*-3x+4x* —a+12x°
(K) etic™xi Arkifcil tjL Ges GKIU ZZiq gilvi D&y elic™xi D wniY vl |
(L) P(x) elc uUi GKW Drei"K (x+2) nij a Gi gbibYq Ki|

(M) ht Q(x) =6x>—x* +9x+2 Gi 1T QGJ:O ng, Zte P(x) Ges Q(x) Gi

miariY Drev” K “BiU ibYq Ki |
15] x,y,z Gi GKU edc™xnijy, F(x,y,2)=x*+y®+12°-2xyz
(K) 7Ll th, F(X,y,z) nijv GKIU Pp-puigK k]
(L) F(x,y,z) tK DrciiK wetklY Ki Ges i F(x,y,z)=0, x+y+z#0 nqg, Zte
Ll th, (X* + Y2 +2%) = (Xy + Yz + 2X)
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(M hi™ x=b+c—a, y=c+a-b Ges z= a+b-c nq, Zte t"Lil fth,
F(a,b,c):F(x,y,z)=1:4

16] PjK x Gi Pviwl vk nijy, (x+x),(x* =9),(x® +27) Ges (x* —81)
(K) DciiD=3 iuk_ tjvi niZ GKiIU cKZ gj = fMisk Ges GKiU AcKZ g~ fMisk “Zii Ki ]

3
(L) X 2+ 297 tK mave” AisikK FMistki mgioiftc Dc veb Ki|
X

(M) Dctii c_g, Wzxq Ges PZ_ iwkmgini ciZiKi ,YvZK ieciiZ inki mgioiK mijijic

cKik Ki|
17] (x+1°y +(y+1)? ivkiUiK

(K) x PJiKi edc™xi Ark AKiti eYbi Ki Ges x PjtKi edc x iftc Zvi gvlv, gL mnM 1
a'e ¢ 1bYq Ki|

(L) y PJiKi edc™ni Ak AiKiti eYbi Ki Ges y PjiKi elic xiftc Zvi gvlv, gL™ I mnM
I aec” 1bYq Ki |

(M) x 1'y PjiKi elic riffc retePby Kti Zvi gilvibYq Ki|



Z7xq Aa'vg
RwgiZ

tbggva’igk 1 ga’igK chvigi RwgiZiZ cx_viMvivimi Dccy™" 1 Gi tecinZ Dcev™" ibig 1e wiZ
AitjwPhy Kiv nigiQ] MIYZ 1kqlvg cx_viMvivm mspus ielqrejx AZ'S | 1°ZcY figKv cijb Kii| ZiB
gia’igk D'PZi MIYiZ cx_viMivimi Dcovt™ i AjuiK AaKZi Adjwby Aiek’K| G msus
AdJPbii Rb™ (jo Arffic) madiK m a6 aiYv Kv TiKvi] tm jiNT GB chiq c_g Astk
c_viMivimi Dccdt ™1 msifiR Avijwby, 10Z2xq chiiq jo Arfiqiici aiYv Ges cx viMvivimi
Dceit™"i AbimxyS ibiq APy Kiv nfe| AvtjwPbii tkl Astk cx viMivm Ges Gi 1e 1Zi aviYii
Dci rfiE Kii hi3gjK Avtjwhr I cgitYi Rb™1IKQ mgmv ASF3 Kiv nte|

Aa'vq Tkl ik gTv_xiv —
> jo Arfiqlici aviYv L' KiiZ ciite]

> ci_tMivimi Dcevt™i Dei ifiE Kti ¢ E Deev™™, tjy cgiY 1 cigM KitZ ciite]
> ITFRI ciifko™, Fitk™ 1 jaie™ maiKZ Deer™ tjv cgiY 1 cigM KifZ ciite]
> epv iRi Dccv cgY | cigiM KiiZ ciite]
> Uijigi Dcev™ cgiY 1 cigM KiiZ cuitel
3 (K) cx_viMiim maiKZ At jiPhy .
iL10i Ribi cig 600 eQi AdM 1eL'vZ MK ciUZ cx_viMim
- -~ 90"
mgtkwy vIfRi i1 GKW AZ'S _iZcY Dcov™
(Theorem) eYbi Kfib] GB Dcci U Zvi bvgvomdi B sfefR C
cx_iMivimi Dcer” ety ciilPZ] Ribv hvg Zvil cig 1000 PT 3.1 gtk ITFR

eQi AM igkiig fig RiicKvisMtYi GB Deeyv™ iU mgtU aviYy
10§ | ox_tWivimi Dcer™ " ierfofite cgiY Kiv hig| ibggva’igk
chitg Gi "BiU cgY 1~ 1qv AdQ| 2B GLutb tKvthv cgiY t~ Iqv
nte bv] 1kqlv_xiv Gi cg¥ Aek'B ibgga’igk RugiZiZ Kiie]
GLitb TagiT Gi eYbv 1 1KQ Adjphy Kte|

Dcev” 3-1
Cx_viMvivimi Dcev™ ™ :

GKiU mgiKvYx iTFtRi AiZFtRi Dci AWZ eMiYI{Ti tTdj Aci "B ewli Dci Aw.Z eMtfTgtqi
9 Tdtji mgi6i mgwb]

dgi-9, D'PZi MYZ-9g-10g
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IPT 3-2 Gi ABC ITFRIU GKiU mgtKiYi iTFR| ~#BAC mgiKiY Ges BC AiZfR| BC AiZfiRi
Dci tKitby eMtqIT AsKb Kitj zvi th 191Tdj nie mgiKiY msjM eiddq AB I AC Gi Dci eMiqT
Avb Kitj z#™i 1T diji thMdj Zvi mgib nie]

A r BC? = AB? + AC?

GLib BC?=BB,C,C eMiTiTi tTdj|

AB2=AABB 0 0
AC?=AACC O 0

D niY Tilc, GKIU mgtKiYx iTFiRi (IPT : 3.3) B, ',
mgiKiY msjM evd@iqi “N" h_yuig 8tmug |
6 tm.ig. nij cx_viMvivimi Dccit™"i gia'g mniRB
ejvhig Gi AiIZFtRi “N" 10 tm.ig nie] A
Abiictite, thiKitby "B evlii " IN'i gia'tg ZZiq

oA 8 0
eidii N Rvbv mae| om0 6 cm
ibtgi Dccd™ U ci iMivimi Decit™i teciiZ

p . B 10 cm C
CIZAvinmife ciiPZ|
IPT : 3-3

Dcci™” 3-2
tKvtbv 1TFiRi GKIU evdii Dci AWZ eMiiiTi t91Tdj Aci "B edii Dci A%Z eMiq18tqi

tTdtji mgioi mgib ntj tkil@ endtqi ASFS KU mgiKw nie] (PT : 3.4) jT Ki|
A

AABC Gi BC el AiZfR Ges Aci "B el h_iuig AB 1 AC. 500

B AzZfR C

IPT : 3.4
BC edii Dci AWZ eMifiTi tqi{1dj Aci B el hyutg AB 1 AC edi Dci Az
eMiT0tqi T Tdiji mgioi mgib|
A_ir, BC* = AB*+ AC®

mZivs, #BAC GKIU mgiKiY|

D wiY ijc AgivejiZ cwi AABC Gi AB,BC 1 CA eidi "N h_yuig 6 fmig 10 tmag |
8 tm.g nq Zinij «BAC Aek'B mgiKiY nie
thinZ, AB?=6% e. fm.g. = 36 e. tm. Ig.
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BC? =107 e. tm.g. = 100 e. tm. ig.

AC?=8% e. fm.1g. = 64 e. fm. ig. A
. BC?=100=36+64 = AB + AC?. M
. ZBAC =90°= mgiKiY| B~ 101mig C
PT 3.5

3 (L) jo Arfiq[c (Orthogonal Projection)
tle” i jo Arftgc : tKvibvibi™6 mijtilvi Dci tKibvie 1 jo Arfiqic ejiZ tmB o™ t_iK D3
1”6 tilvi Dci A.Z jioi ci'ier 1K eSig|

gtbKii, XY GKiU 1”6 mijtilv Ges P thiKitbvie™ (PT 3.6 )] P 1e™ t_tK XY filvi Dci
AYiZ jo PP’ Ges ja PP’ Gi ci'ie” P'|
mZivs, P’ we” XY filvi Dci P ie 1 jo Arfigic] A_vr tKvtbv woi™ o filvi Dci tKtbv ie>™ 1
Jjo Arfiqlc GKIU 1e>™ | Avgiv G avibv t_tK ejiZ cwi tKvibv mijtilvi Dci jo thiKib mijtiLlvi
jo Arftfic GKil 1>~ | tm 191£T D= jo Arftfitci " N' nie kb’|

P

B

A C

X P’ A B Y

PT : 3-6 16 tilv XY Gi Dci tKitbiie™ P Ges tiLisk AB Gi jo Arfific|
fiListki jo ArfiYic :

aii, AB tiListki cid1e°0q Al B (PT:3.6)] GLb Al B 1e” 1 {K XY filvi Dci AiZ
Jo hKig AA'1 BB'| AA’ jioi ci'ie” A’ Ges BB’ jioi ciie” B'| GB A'B’ tilLiskB
ni"Q XY tilvi Dci AB fiLustki jo Arfific|

mZivs, t-Lv hii"Q jo A¥%ibi gia’tg Arfiqic 1bYqg Kiv nq] 2B A'B'tiLwstkiK XY tilvi Dci
AB fiLwstki jo Arfifc (Orthogonal Projection) ejvnq|

1T :
1] tKdbv filvi Dci Kb ie™ T_IK A¥Z jioi cvie B Hie i jo Arfific|

2| tKvibv tiLvi Dci jo tilvi jo Arfific GKU ie>™ | dij jo Arfiqfici "N kb|
3] tKuthvibi™6 tilvi mgvSivj tiLustki jo Arfiqic H fiLwstki mgib nie]
IPT 3.6 G AB tiLisk XY Gi mgidivj nij AB = A'B'nie|
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KiZcq . 1*ZcY Dcev™
ci_viMvivimi Dcet™"i Dei vfiE Kti Ges jo AvFtqtci aviYvi mnith” Kigkil | i*ZcY Deet™ i
hi3gjK cgiy Dev veb Kiel

Dcci™” 3-3

TJKr iTFRE T jIKYi tleciZ el Dei AiZ eMiIT H tKitYi mbinZ Ab” “B evli Dci
AW:Z eMiq[T0tqi Ges H “B ewlii thiKvtby GKIU 1 zvi Dci Aci eilii jo Arfifici ASMZ
AQZETTETi 10, 1Yi mgioi mgb]

ietkl 1bePb : gib Kii ABC ITFtRi «BCA ~jiKWY, AB™ jiKitYi tecixZ el Ges ~jiKitYi
mibinZ evidq h_vuig BC 1 AC

BC eilii eiaZistki Dci AC eidi jo Afiflc CD (IPT : 3.7) | cawY KiiZ nie th,

AB? = AC?+BC?+2BC-CD.

cgY : BC eilii eaZistki Dci AC evdii jo Arftfic CD nlgii AABD GKiU mgtKix iTFR
Ges ZADB mgiKiY|

mZivs cx_viMvivimi Dccv™™ Abmiti
AB? = AD? + BD?
= AD’+(BC+CD)*> [.BD=BC+CD]
= AD* +BC?+CD? + 2BC-CD.
.. AB* = AD’+CD*+BC?+2BC-CD.......... 1)

Avevi AACD mgiKiYi iTFR Ges ZADC mgiKiY|

~.AC?=AD2+CD>.......... ()

(2) bs mgyKiY niZ AC? Gi gwb (1) bs mgiKitY emtq ciB,
AB? = AC?+ BC?+ 2BC -CD [cguYZ]

Dcci™" 3-4

thiKvtby 1TFIRi m21KitYi leciiZ evdi Dci AviZ eMiqIT Aci B eilii Dci AWZ eMiT0tqi
mgi6 Atcqlv H "B evdi thiKvtbv GKiU I zvi Dci Acii jo Arfici ASMZ AwgziiTi Y
cigy Kg|

ietkl ibePb : AABC m2iKiYx iTFRi ~£C mY[IKiY Ges m2tKitYi lecixZ ed AB | Aci °B
evl hv \Kig AC | BC| gib Kii, BC eilii Dci (iPT: 3-8-L) Ges BC e eiazistki Dci
(PT : 3-8-K) jo AD | Zinij DFqiTFiRi 1{T BC eii Dci AC eli jo ArfiflcCD |
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A
A
B D C D B C
iPT : 3-8 (K) PT: 3-8 (L)
cgY : AABD Gi ZADB mgiKiY|
. AB? = AD? + BD? [cx_vtMvivimi Dcer™ ] ........ (1)

c_gPiT BD =BC -DC

W0Zxq P11 BD = DC - BC

. DFgi9ItT BD? = (BC - DC)? = (DC - BC)?
=BC?+DC?-2BC-DC

=BC?+CD?-2BC-CD [~ CD=DC]
.. BD*=BC?+CD?-2BC-CD.......... 2
GLb mgKiY @) 1 (2) niZ cvlgv hig
AB? = AD? + BC?+CD?-2BC -CD
ey, AB?>=AD?+CD?+BC?-2BC-CD.............. (3)
Averi AADC mgiKWYx iTFR Ges /D mgtKiY

- AC? = AD*+CD’ [ci_wMivtmi Dcci™™ ] ............ (4)
mgrKiY (3) 1 (4) niZ ciB,
AB? = AC?+BC?-2BC-CD. [cguYZ]

le. .: C e f_iK AB Gi Dci jo A¥tbi gvatg GKB fife Dccyv iU cgY Kiv hig|
cr_iMiivimi Deer™, jo Arftfic Ges ci_viMvivimi Dccit™"i Dci rfiE Kt
elYZ Dcev'mgn niZ J91Yiq ielq Ges imxvS mgn|

JTYiq :

1] mgtKiYx iTFIRI 1T mgiKutYi mibinZ evddq ci Ui joreaiq 28 i ciZ’Kili jo Arfific
kb’] mZivs BC-CD =0.

2] Dccr™” 3-3 1 Deer™” 3-4, Deev™ 3-1 Gi vfiEi Dci ¢iZi6Z] 28 Deev™ 3-3 1 Deci™
3-4 tK Dccv™ 3-1 A_r cx_viMvivimi Dcet™ 1 AbimxiS ejv hig|

Dctiv® AvtgPbv mifctql MinZ imxySmgn :

AABC Gi 11T,
1] «C TjiK nij,
AB? > AC? + BC? [Dcer™™ 3-3]
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2] «C mgiKw nij,

AB? = AC? + BC? [Dcer™™ 3-1]
3] «C m2iKyY nij,
AB? < AC?+ BC? [Dcer™ 3-4]

thtgv= Dcev™ iU e vtMvivimi Decvt™"i ie vi A_wr Deei™ 3.3 | Deei™ 3.4 Gi Dci vfiE Kii
ciZi6Z| GB Dcev™ WU Gt jubgqm KZK elYZ etj GIU Gvicit jubqiimi Dccv™ bitg ciiiPZ |

Dcev™™ 3:5 (Gvtcvtjubguimi Deev™)
TFRi thiKitby "B eilii Dci AwiZ eMiTgtqi tTdtji mgio, ZZiq edii AtatKi Ici AWz
eM{TiTi 191TdjJ Ges H evlii mgiLEK ga'gui Ici Az eMiqTiTi t91Tdiji mgidi w_ Y|

ietkl tbePb : AABC Gi AD ga'gy BC ei(itK mgLiUZ KtifQ]
cg KitZ nte th, AB? + AC? = 2(AD? + BD?)

A
A
B D E C B D C E
P12 3-9 (K) P1:3-9(L)

AYb : BC ei Dci (PT : 3:9 (K)) Ges BC eilii eiaZistki (PT 3-9 (L)) AE ja AYb Kii|

cgY : AABD Gi ZADB JiKwY Ges BD ftilLvi eiaZistki Dci AD tiLvi jo Arfific DE
[DFq iPLT]]

- T jIKEYE 19T o dMivimi Deet™i ve 1Z Abmiti [Decr™” 3-3)

Aigiv ciB, AB? = AD* +BD*+2BD-DE........... (1)

Aweii, AACD Gi <ADC m2iKiY Ges DC tilvi (IPfT 3.9 (K) Ges DC tilii eiazZistki
(PT 3.9 (L)) Dci AD filii jo Arftlc DE.

< M2EKiYi 19T o dMvivimi Dot ™" ieiZ Abmiti (Dcer™” 3.4) ciB,

AC? = AD? + CD? - 2CD - DE............ )

GLb mgiKiY (1) 1 (2) thiM Kti ciB,
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AB? + AC? =2AD? + BD? + CD? +2BD - DE — 2CD - DE
= 2AD? + BD? + BD? + 2BD-DE - 2BD -DE; [.'BD =CD]
= 2AD? + 2BD?
=2(AD* +BD?%).  [cguYZ]

mxi& : Gvtcitjubgimi Deod™"i gva'tg 1TFIRI el | ga'gi madK ibYq |

gib Kii, AABC Gi BC,CAl AB ei % N" hyuig a,bl c| BC,CAl AB eili Dci
Ai%Z ga'gr AD, BE | CF Gi “N"h Kig d,el f.

Zintj, Gtcitjwbqvimi Dcer ™ niZ ciB,

AB? + AC* = 2(AD’ + BD?)

2
cz+b2:2(d2+[£aj j [ BDzla}
2 2

el, b?+c? =2d2+2-%a2

e

—

a2

el, b?+c? =2d2+7

_2(b* +c?)-a?

el, d?
4
Abiictite cilqr hig,
ot _ 2(c? +a%)-b?
4
Ges f2 = 2(a® +b*) —c?
4
. tKitb iTFRi evdii "N Ribv _WKij ga'gimgini “N* Ribv hig |
Avent,
2 2 2 2 2 2 2 2
d2+c? 4§22 20 +c’)-a L 2c®+af)-b® 2’ +b%)-c

4 4 4
:%(az +b% +c?)
53@%+b?+c?) =4(d? +c? + ).
mZivs ejv hig TKitby iITFIRI 1ZbiU exdi Dci AWZ eMiqTT mgini t91Tdiji mgi6i vZb,Y D3
ITFiRi ga'gy Tiqi Dci AviZ eMi[Tmgini t7Tdji mgidi Pii _1Yi mgib]
ITFRIU mgtKiYs A ir ~C = mgiKyY Ges AB AIZFR nij



72

D'PZi MYZ

c’=a’+b?
a’+b’+c?=2c¢?
e, %(d2+c2+f2):2c2

eV, 2(d*+c*+ f?)=3c?

mZivs, ejv hig mgikKix (TFRi ga'giliqi Dci AWz eMiTmgini tTdiji mgioi .Y
AiZF{Ri Dci AW.Z eMtiTi 1 Tdiji1ZY,1Yi mgib]

1
2
3l

4

]

6

71

Abkijghbr 3-1

AABC Gi ZB=60°nij cgY Kith, AC?>=AB*+BC?-AB-BC
AABC Gi /B =120° ntj cg¥ Kith, AC?>=AB?+BC?+ AB-BC
AABC Gi ~#B=90° Ges BC Gi ga'le~ D| cg Ki th, AB?=AD?+3BD?

AABC G AD, BC eidi Dci jo Ges BE, AC Gi Dci ja | t7Lvl th,
BC-CD=AC-CE

AABC Gi BC el P 1 Qe 1Z iZbiU mgib Astk 1ef3 nigiQ| cg Ki th,
AB? + AC? = AP? + AQ? + 4PQ°.
[mstKZ : BP = PQ = QC; AABQ Gi gagi AP.

AB? + AQ? = 2-(BP? + AP?) = 2PQ% + 2AP?

AAPC G1 ga'gr AQ,

AP? + AC? =2PQ?% +2AQ%]

AABC Gi AB=AC | fig BC Gi Dci P thiKithv 1e>™| cgw Ki th,

AB* — AP?> =BP - PC.
[mstKZ : BCGi Dci AD jo AKK Zntj AB” =BD? + AD” Ges AP?=PD?+ AD?|
AABC Gi ga'gilg G e 1ZigijZ nij cgw Ki th,
AB? + BC? + CA®* = 3(GA? + GB® + GC?)
[mstKZ : Gteitjubgiimi Dect™"i AjtK MniZ mxiS mgn 1°LIZ nte A wr, \iFRi endi
N1 ga'gui madK TLiZ nie]

3 (M) iTFR 1 eE ielgK Dcer™”

GB Astk ITFR I eE 1elgK KigKiU | ifZcY Deeit™"i hiBgjK cgiY Dc”ich Kiv nie]
Dcei™'mgn cgitYi Rb™ “BiU iTFiRT m™kZv magiK ceAb Ky Aiek' K| gia'igk RugiZiZ
ITFERT m™kZy maGiK ve wiZ AvtjiPbi Kiv ntqtQ] GB Dcer™”, tjv cgitYi cte iky_iiviTFRi
mi~kZy maGiK tRib ibte] Ik x> i mieavt WTFIRT mi™kZy maGiK mstqiic AvtjPby Kiv nijyv
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tKitYi 19141 m kZv : mgib msL'K evlwerkd “BiU edftRi GKwi tKiY_fjv hi™ avivennKfite
Acii K, fjvi mgib nh, Zte eGFR “BiUIK m™kiKiYx eGFR ejv nq|

evli AbcrZi tT m kzZv : mgo msL'K ewierkd “BiU edfFfRi GKi kil o™ 1juiK hi
aimvennKfite Acili kilve>™ , 1jvi mi%. Ggbfite igj Kiv hig th, e0fR “BiUi-
(1) Abiic tKv, 1jvmgib nq Ges
(2) Abiic "BiU ev(ii Abgz mgib nq, Zte eGfR "BiUIK m™k (Similar) edfR ejvnq]
D C

H G N X M
X X
X X X
X
[ E F K L
A 2X B X X
IPT 3.10

Dctii PiT 91 Kitj t-Le th,

(1) AwgZ ABCD I eM EFGH m Kk bg hi™ I Zviv m™KiKux|

(2) eM EFGH I iam KLMN m Kk bg hi™ I 2™ i kalve>™ , jvi thiKviby avivewnK 1gjKitYi
dij Abijc evd “BUT AbciZ 1jvmgib ng|

B ITFiRI fejig Aek™ G iKg ng bv] “BU iTFRI ki~ tjvi TKiY wgjKitYi dij b

mat3vi msAug DijILZ kZ “Bili GKIU mZ" ng, Zte Acilll mZ" ng Ges iTFR “BiU m™Kk nq|

G cmi% DtjL" th,

(1) "B ITFR m kiKiYx nij mgwb tKWY “BIUIK Abiic tKiY Ges Abiic tKitYi tleciiZz e
“BIUtK Abifc evd aiv nh]

(2) "B ITFiRI GKIUi 1Zb el Acili 1Zb exdii mgwbcuzK nij, AlbcuzZK eidl “BiUfK Abifc
eldl Ges Abifc evlii lecixZ tKWY "BiUIK Abifc tKiY aiv ng]|

(3) DFfgifiT Abilc tKW_ijvi ke~ wgj Kii vTFR "BU eYor Kiv ng| thgb,
AABC | ADEF Gi Abilc tKiY_fjv ni'Q #Al 2D, #B1 ZE, «C 1 ZF Ges
Abiic eidi_tjyni"Q AB 1 DE, AC I DF, BC | EF.]|

“BiU TR m™kZy metiKZ KigKiU Deeit™"i msiqiB eYby 1~ oy ntjv]

Dccv” 3:6

“BIUVTER m kiKW nfj Zvt™ i Abiic el tjv mgocuzZK nie| A ¢

citki PfT AABC I ADEF m kiKiYxiTfR] i
Alr, ZA=2/D,/B=ZE Ges £C = ZF.nlquq

AB AC BC . O B CF

5E - DE ~ EF nie] A_ir Abijc el 1jv mgibcuZK nie| PT 311

dgi-10, D'PZi MYZ-9g-10g
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Abmxi3 1 ~BiU 1TFR m™kiKiYx ntj, Zviv m™k ng|
g3e”: "BV TFiRi GKUi “B tKiY Aciili B tKitYi mgib ntj vTFR “BiU m™kiKiYx Ges Gi dij

G,tjvm k ng| KviY thiKetor iTFIRi 1Zb tKitYi mgid ~B mgiKiY|
Dcev™™ 37

BV WTFERI e, fjvi mgibcwZK ntj Abilc evdi leciiZ

tKWY, 1jv ci i mgib nq| A
citki IPST AABC 1 ADEF Gi el _tjv mgibcuZK A i,

AB _AC _BC nlqq WTFROtqi TKiY tjv ci Ui /\
DE DF EF B

mgb] A wr, ZA=~D,/B=/E Ges £C=~F.]| iP13-12

Dcev” 3.7 tK Deev ™™ 3.6 Gi lecixZ inmitel ejv thiZ citi|

Dcev™” 3-8
“BIUTFRI GKUi GK KW Acili GK tKitYi mgvb Ges mgib tKwY msjM evli, fjv mgibcnzK

ntj \TFR “BiU m>k nte|
citki wiTi (PT : 3.13) AABC | ADEF Gi ZA=/D Ges mgb tKY msjM evddq

AB,AC Ges DE I EF mgwcwzZK]| A_ur, E:A—C nlqq AABC I ADEF m k|

AA

PT 313

Dcev™” 3-9
“BiU mk WIFRINITI 19Tdjotgi AbciZz 2 i thiKitbr B Abiic edi Ici AWZ eMif{Ti

1 Tdjotqi AbcitZi mgwb]
citki PiTi AABC | ADEF TfRIgq m k| vIFR “BUi Abilc ei BC | EF | GB Ae i

T FROtqi tTdiji Abciz BC I EF eigiqi Ici Az eMiiTi tTdjotqi AbciiZi mgib|
A

2
A MBC _BC?| ’
ADEF EF i i
ITFERi 14T Dctiv® Ajwbr I Deev™"mgntK rfiE Kii ibigi3

N . — I B _C E F
Dcev'mgini hiBgjK cgiy Dc vch Kiv nijy] IPT : 3.14
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Dcev™” 3-10
ITFRI ciitko™, Fifko™ 1 jowe™ mgtil|

letkl 1bePb : gib Kii, AABC Gi juier™ O ciitke™ S Ges AP GKiU ga'gi] jeie™ O Ges
clifk:™ s Gi msthw filv AP ga'giK G 1e"Z 1Q” KtifQ] S,P thiM Kitj SP filv BC Gi
Dci jo| Zintj, G e W AABC Gi FitKy™ GIU cgY KivB hi_6 nie]

A

T 3.15
cowY : Aigiv Rub, tKitbi iTFIRI joie™ t 1K kdli “1Z iTFRi ciitk™ T 1K H kil reciiz
eldli 10,Y] AABC Gi joier” O T 1K A kitli “1Z OA Ges ciitKy™ S 1 1K A kil lecixZ
elll BC Gi “iZ SP |

GLb thinZ AD I SP DfgB BC Gi Ici jo tminZ ADIISP.
GLb ADIISP Ges AP Gf™i1 tQ K]
. ZPAD = ZAPS [GKiSi TKiY]
A_r, ZOAG = ZSPG
GLb AAGO Ges APGS Gi gia’
ZAGO = ZPGS [leczic tKiY]
ZOAG = ZSPG [GKiSi tKY]

.. Aelkd ZAOG = Aeitkdé ~ZPSG

. AAGO Ges APGS m k tKivi|

. AG OA
mzZns, —=—
GP SP

AG OA
e, —=—

GP SP

AG 2SP

el, —=—— 1) bs moxK1Y niZ

Gp  sp [(1) g ]
AG 2

&, GP T
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~ AG:GP=2:1

Ar, G ie” AP ga'giK 2:1 AbciZ ief3 KiiiQ]

. G e AABC Gi TiiK'| (cguYz)

“6e" : (1) beier eE (Nine Point Circle) : tKithy iTFiRi e, tjii gaie Tq, kilie™ tjv t tK
lecixZ edliqi Dci AWZ jJoligi o e Tq Ges kilie™ 1 joe i msthiRK tfilvligi
ga'ler Tq, metg GB baiU 1e™ GKB etEi Dci Ae b Kii| GB eEKB beier ek etj |

(2) ITFRi joie™ 1 ciitk™ msthiRb Kti Drcb mmig mijilyi ga'ier B beie™ efEi 1K™

(3) beie>™ etEi emia ITFRI criemitai AtatKi mgib]

Dcev™” 3.11 (epv | i1 Deev™)

tKitby ITFR thiKitbr “B evli ASMZ AwgzifIiTi tT1dj WIFiRi ciietEi em Ges H eildiqi
miaiiY 1e" t_tK Figi Dci AW:Z jiai ASMZ AigziiTi 191Tdiji mgib|

A

B\wc
>

PT : 3.16

ietkl 1bePb : gtb Kii, ABC iTFiRi ciitk:> O Ges AP ciietEi GKiU e'm|] AABC Gi kil
A 1 tKiecixZ eld BC Gi Dci AD joj

cgY KiiZ nte th, AB-AC = AP - AD.

AYb : B,P thM Kii|

cgY : GKB Pic AB Gi Rb" ZAPB I <ACD eEwski Z tKiY| AP eiEi e'm etj ZABP
AateE™ KW Ges BC eilii Dci AD junlqiq ZADC mgiKiY|

GLb AAPB I AADC Gi gifa” ZAPB = ZACD [GKB eEiski~ Z tKiY mgib]]

ZABP = Aaet™ tK\Y = GK mgiKyY = ~ADC.

. Aetkd ZBAP = Aetkd ZCAD.

. AABP I AADC m”kiKiYi]

. AB _ AP
" AD AC
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A_ir, AB-AC = AP-AD. [cguYZ]
JTYig : AABC Gi ciieiki emia R nij, R :%Ap

A r, AP =2R.
. Dctii Deev™™ 1K cilgrhig AB- AC =2R- AD.

Dcer™ 3.12 (Utjigi Deer™™)

etf ASIJILZ tKitbv PZFIRi KYBigi ASMZ AqzifIT H PZFRi veciiZ eddiqi A3MZ
AGZi91iTi mgi6i mgib|

C
PT : 3.17

ietk 1 ibePb : gtb Kii etk ASijiLZ ABCD PZFiRi teciiZ eili_tjvh vutg AB 1 CD Ges
BC 1 AD| AC Ges BD PZfRiUi "BiU KY| cgwY KiiZ nte th,

AC-BD =AB-CD +BC - AD.

AYib : #«BAC tK «DAC Gi QW afi 1big A 1©71Z AD tiListki mi_ ZBAC Gi mgib Kii
Z/DAP AuK thb AP fiLv BD KYiK P 1e1Z t1Q" Kii|

cgiY : A%b Abmiti /BAC = ZDAP

Dfgciy] «CAP fthiM Kii ciB,

Z/BAC + ZCAP = ZDAP + ZCAP

A wr, /BAP = ZCAD

GLb AABP | AACD Gi gfa’

ZADP = Z/ACD

ZABD = Z/ACD [GKB eEiski~ Z tKY mgib etj]
Ges Aelkd ZAPB= Aelké ~ADC

. AABD | AACD m kiKiYi]

 BP AB

cD AC
A Ir, AC-BP=AB-CD ..coooovrrererrerenreeeeeneenssninnaons 1)
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Averi, AABC | AAPDGi gia’

Z/BAC = ZPAD [AY%b Abmiti]

ZADP = ~ACB [GKIU eEiski™Z tKiY mgib etj]
Ges Aelkd #ABC = Aelkd ZAPD

- AABC | AAPD m KiKiYi|

~AD PD

" AC BC

Yot =) Y = Ta N o S )

GLb mgK1Y @ 1 (2) thim Kii ciB,

AC -BP + AC -PD = AB-CD + B - AD
el, AC(BP+PD)=AB-CD+BC-AD

A_ir, AC-BD=AB-CD+BC-AD [thinZ BP+PD=BD] [cguYZ]

Abkxjbr 3-2
A
1]
X B C
XY tiListk AB Gi jo ArfiYc ibiPi tKibiU?
K. AB L. BC
M. AC N. XY
2|

Ictii PiT tKibiU joier™?

K. D L.

M. F N.

3] i (TFRI ga'giligi 10 10 1K Fi 1K™ etj]
i Fiik™ thiKitbr ga'giK 3:1 AbciiZ 1ef= Kii|
i m™k tKixiTFiRi Abifc e, 1jv mgibcnzK
IbiPT tKvbiU miVK ?

E
@)

Ko b L. ii i
M. 1 L N. i, i 1iii

D'PZi MiYZ
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4

5|

6

7|

8l

9

10]

1]
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A

R

s c
D, E, F h_iuig BC, AC I AB Gi ga'ie™ ntj Ictii PtTi AitjitK 4-6 bs ctki DEi “ul:
G ie> i big IK?

K. joie” L. AS:K”

M. Fitk™ N. ¢tk

AABC Gi kil 1&™ 1" iq AitZ etEi big IK?

K. crieE L. AS:eE

M. en:eE N. beies™ eE

AABC Gi T ibtPi tKibiU G'citjubquimi Deev™"tK mg_b Kii?
K. AB? +AC? = BC?

L. AB?+ AC? = 2(AD*+BD?)

M. AB*+ AC®=2 (AG* + GD?)

N. AB?+ AC?=2 (BD*+ CD?

ABC ITFiRi ciieE™ thiKity P 1™ t K BC I CA Gi Dci PD 1 PE ju Alb Kiv
nigiQ] " ED fiLsk AB tK O ieiZ 1Q~ Kii, Zte cgiY Ki th, PO tiLv AB Gi
Dci ja]| A r PO L AB.

AABC GiI «C mgiKY] C t_iK AiZfiRi Dci A#%Z jo CD nij, cg¥ Ki fth,
CD*= AD-BD.

AABC Gi kil Tq 1 1K iecixZ e, tjvi Ici jo AD,BE I CF tilvlg O e {Z 1Q°
Kii] cgY Ki th, AO-OD=BO-OE =CO-OF. [mstKZ : ABOF Ges ACOE m k|

. BO:CO =0F :OE ]

AB eimi Ici A%Z AaetEi “BIU RV AC I BD ci (i P 1&71Z Q" Kti| cgw Ki
th, AB*=AC-AP+BD-BP

tKitbr mgevd yTFRi crietEi emia 3-0 tmig. ntj HTFRi edi ““N 1bYq Ki|
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12] ABC mg@eid MIFiRi kille™ A niZ fig BC Gi lci A%Z jo AD Ges iTFiRi
ciie'mia R ntj cgY Ki th, AB2=2R-AD. [e2 1Ri Dccit™ AB = AC]

13] ABC ilTfiRi ZA Gi mgWLUK BC tK D 1 1Z Ges ABC ciiefEiK E 7 1Z 1Q°
KtitQ] tLvl th, AD? = AB-AC —BD-DC.

14] ABC iTfiRi AC I AB eii Ici h_yuig BE I CF ja| t™Lil th,

AABC : AAEF = AB?: AE2.

15] APQR -G PM, QN I RSga'giig O e 1Z tQ> KiitQ]

K. O e Wi big 1IK? O 1e™ PM tK IK AbcitZ 1ef3 Kii? \
@
L. APQR niZ PQ?+ PR? = 2(PM*+QM?) ma(Kil cizioZ Kil .
Q M
M. t7LvI th, APQR -Gi el 1ZbiUi eiMi mgio O 1ev™ niZ kilve>™ 1ZbiUi ~iiZi eiMi mgioi
1Zb_ Y]
16 A
R
G E
s )

Ictii PIT S, O h_yuig ciitk™ 1 jme™ | AP ga'g, BC =a, AC=b Ges AB=¢
K. OA Ges SP Gi gfa” malK ibYq Ki|
L. "Ll th, S, G, O GKB mij fiLig Aei Z|
M. ZC m=2iKyY nij a.CD = b.CE mgiKiYiU c1Zi6Z Ki |



PZ_Aa'q
RwgiZK AYib
Katm 1 i*jvi e’envi Kfi woit6 kZ Abhigx th iPT A%b Kiv ng, ZnB RugiZzK A%b| Deer™

coiYi Rb™ th wT A¥%b Kiv ng Zv h yh_ (accurate)nlqy Le Riix bg] madd™"i 19T RugizK
PT A¥%b h vh_nlqyv LeB ciquRb|

Aavg Tkl kgl xiv —
> CEZ "I DedEi rREIZ iTFR AYib Ges Avitbi h_v_Zv hiPiB KiiZ ciite]
> C EZ_" 1 Doitki ifiELZ eE AYib Ges AYitbi h_v_Zv hiPiB KiiZ ciite]

4-11TFR mspws KiZeg mag™ : ,

maly™" 1 —N
iTFRi fig, fig msjM GKIU 1KY 1 D'PZy > Iy AQ, o — ! ¥
ITFRIV AYb KifZ nte|

x 1~ 1qr AQ| WTFRIU A%b KiiZ nte|

gtbKii, iTFiRi fig a, D'PZi h Ges fig msjM GKiU \

AYitbi 1eely :

aic 1 : thiKb itk BD
t tK BC=aAsk f1KiU
IbB| x

aic2: B i iZ BC Gi

Dci jo BP AYb Kii E
Ges BP 1t _iK 7 /
BM =hAsk tKiU ibB| M N 4 N

ac 3: M iZ BC
Gi mgSivj MN fiLwsk
AYib Kii |

h

dgi-11, D'PZi MYZ-9g-10g
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aic 4 : Aevi B 19 1Z ¢ E «x Ge mgib Kii ~CBE A¥b Kii| BE fiLisk MN K A ie"1Z
QK|

aic5: AC thiM Kii| Zintj ABC-B DiIT6ITR|

cgY : thinZ MN Il BC (AYsbibmiit)

. ABCGI D'PZy BM =h

Avei, BC =a Ges ZABC = £x
. AABC-B DiTO /TR

letklY : thinZ fig 1 fig msjM tKvY t~qv AQ, mZivs GKIU mijtiLv T 1K figi mgib Ask tKiU
tbiq Zvi GK cit$ ¢ E tKitYi mgwb tKWY AIKiZ nte] AZ:ci figi mi¥ w6 tKitY AibZ Ggb
il 1o 1bYq KitZ nte] fig t_tK Gi D'PZyiTFiRi D'PZii mgib nq|

magy™" 2
IFiRi fig, IkittKiY 1 Aci evd@iqi mgio 1> 1o AdQ| 1TFRIU A%b KiiZ nie]

£

‘ | B »
gtb Kii, GKIU WTF{Ri fig a, Aci edgiqi
mgi6 s Ges IkitiKyY x > Iqr AdQ] vIFRIU
AVib KiiZ nte] 2
AYitbi 1eely : / b
aic 1: thikitbv itki DE 1K DB =s Ask " ‘

1K1U 1bB| .

B
- . 1 ?

ac2: DB filii D 1e{Z ZBDF :§4x ) . <

AV Kii |

aic 3: B tK 1K™ Kti fig a Gi mgib emia
ibiq GKiU eEPic A¥b Kii hv DF 1K
ClIC we'1Z1Q" Kii] B,C1B,C’
thiM Kini |
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ac4:C e'{Z «BDF Gi mgh /DCAGesC'iey"iZ «BDF Gi mglh ZDC'A’ AYb
Kii] CAICA filwg BD K hyuig Al A 1e71Z 1Q° Kii| Zinij ABC I ABC’

ITFRIq DITO 1TFR]
cgY : thinZ ~ACD = ZADC = Z/A'C'D = %Lx (A%bibmiti )

.. /ZBAC = Z/ADC + ZACD :%4x+%+ X=X

/BA'C'=/A'DC'+ ZA'CD' :%4x+%4x = /X

Ges AC = AD,AC'=AD

ABC ITf{R /BAC =/x,BC=a Ges CA+ AB=DA+AB=DB =35

. AABC-B DIT6 iITFR]

Aeii ABC' iITfIR ZBA'C' = /x,BC'=a Ges CA'= AB=DA'+ AB=DB =5
AABC' -B Aci DIl iTFR|

ma(y™" 3

ITFRI Fig, IkittKiY Ges Aci "B eilii ASi 1™ gy AQ| iIFRIU AYb KiiZ nie|

gtb Kii, fig a] Aci "B edi ASi d Ges
IKItHKY x 1 1gr AdQ] vTFRIU A%b KiiZ nie|
AYibi reelY :

ac1l: thiKabv k! BD f iK BP=d Ask

tKiU 1hB| P

ac2: P e iZ zx Gi maliK tKiYi AfaiKi

mgib «DPM AYib Kii |
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aic 3: B tK 1K™ Kii a Gi mgib e'mia ibiq A%Z eEPic PM mijiiliK C 1e7$Z 1Q°

Kii|
ac4: BIC thiMKii|

ac 5: Aeil, C 1@ 1Z #DPC = /PCA tKWY
AYb Kii tho CA tilisk BD tK A 1e71Z 1Q°
Kii] Zintj ABC -B DilG il1fR]
cgwy :
ZAPC = ZACP AP =AC
" AB-AC=AB-AP=d
Aeli Z/APC = Z/ACP = /x Ge ma(iK fKitYi
AfaK]

ZAPC + ZACP = /x Gi maliK
=eint «ZCAD=«ZCAB Gi magiK]
. /A= ZCAB = £X

ABC -B ibtYq iTfR]|
ma(y™" 4
iTFiRi D’PZy, figi Dci ga'gy Ges fig msjM
GKIU tKiY 1™ gy AtQ| iTFRIU AY%b KitZ nte|

h |

d |

M\/ A

B / / 7

D

PT
gtb Kii, \TFiRi D'PZy h, Figi Dci ga'gr d Ges Fig msjM GKIU 2x 1~ 1qv AiQ| iTFRIU AYib

KiiZ nie |

C [

E
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AYibi reelY :

aic 1: thiKdhv itk! BE Gi B 1&°1Z 2x Gi mgib ZEBP AYib Kii |

aic2: B e {Z BE fiLvi Dci BQ ja AYb Kii|

ac 3: BQ f_tKITFRi D'PZy h Gi mgib BM Ask tKiU ibB]

ac4: M e iZ BE Gi mgSivy Kit MN tilv A%b Kii hv BP K A 1 1Z 10 Kii|

ac5: A e K 1K™ Kii ga'gr d Gi mgib e mia wbfq GKiU eEPic Avb Kii| H eEPic BE
tK D 1o 1Z 1Q" Kii|

aic 6: BE f_iK BD =DC Ask tKiUibB|

ac7: AC thMKii] Zintj, ABC-B DITo iTFR]

cgly : A DfhiM Kit Ges A t 1K Bc Gi Dci AZ jo AYib Kii|
GLitb, MN I BE mgiSivj Ges MB | AZ DfigB BE Gi Dci jai

MB = AZ =h = D'PZ
BD=DC -. D1e’B BC Gigale |
. AD =d = figi Dci A¥Z ga’'gy, A_ir, BC fig|
Aveii, ZABC = zx = Tig msjM GKiU tKiY|
. ABC-B DITG iITFR]
g3e": ~x Gi Dci bfi Kii AtbK 19T “BIUMTFR cilay thiZ citi|

D wiY 1] TFRI Figi N 5 tmag., Fig msjM tKiY 60° Ges Aci B eulii mgid 7 tm.ig.|
ITFRIU A¥ib KitZ nte] y

mgvab : 17 1qy AdQ fig BC =5 tm.ig. Aci "B
eiii mgi AB+AC = 7 fimig, Ges

ZABC =60°| AABC Avb KiiZ nie]
AYitbi aicmgn :
aic 1: thikitby k! BX t K BC = 5 tm.g.

tK1U 1bB
aic 2: «XBY =60° AuK
aic 3: BY kit _iK BD =7 tm.ig. tKiU jBJ

ac4: C,D thiM Kii

aic5: CD filvi JogLEK AuK hv BD tK A
1©°1Z 1Q° Kii

aic 6: A C thiM Kii, Zntj ABC -BibiYqiTFR]
fow : thinZ AL,CD Gi ju iLEK

. AD = AC
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Zintj BD =BA+AD =BA+ AC =7 tm.ig.|

D niY 2 TR Figi &N 7.5 tmig. Fig msjM tKiY 45° Ges Aci B eilii ASi 2.5 fm.ig
™ 1qv AtQ| ITFRIU A%b KiZ nie]

mgvab : ™ 1qr AiQ fig BC = 7.5 tm.ig., Aci "B evlii ASi AB-AC el AC-AB =25
fm.ig. Ges Fig msjM tKiY 45°] WTFRIU AKIZ nie|

(i) AB-—AC =2.5tm.ig Gi t9{T A A mgn :

1] thiKby k! BX 1 1K BC = 7.5 tm.ig tKiU 1bB |

2] £YBC =45° Aib Kii |

3] BY kit iK BD = 2.5 fm.ig tKiU ibB]

4] C,D thM Kii]

5] CD Gi Dci RS JofLEK AuK thb BY tK A 1e°1Z 1Q™ Kti|
6] AC thiM Kii

Zintj ABC -BibYqiTfR]

(i) AC— AB =25 tm.ig. ati \TfRIU iR AsKb Ki|

KR :
1]  GKWITFIRi ciimigy Ges fig msjM tKiY@q T~ Igv AdQ| iTFRIU A¥ib Ki |

2| TFiRi fig BC =4.6 tmig, ZB=45" Ges AB+CA=8.2 tm.ig 1~ Iqy AiQ| vTHU
AIK1Z nte]

3] mgtKi iTFRi GK exdii ““N* 3.5 tm.g, Aci el Ges AiZFtRi “N' 5.5 tm.g 1™ 1y
AGQ| TFRIU AKIZ nie]

4] AABC Gi BC=45 fmig, Z/B=45" Ges AB-AC =25tmig t~lqn AdQ]
AABC U A¥ib KitZ nte|

5] AABC Gi ciimgy 12 tmig, £B=60° Ges ~C =45" " lqu AdQ] AABC W
AIKiZ nie
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4.2 ek mspus Avib

ma(y™" 5

Ggh GKiU eE A¥b KifZ nie hv “BiU 1bi™6 e 1™ tq hig Ges hvi tK>™ GKiU 1bi™6 mi jiLvg
Aei"Z K|

iP1
A1B “BiUIbIrd 1™ Ges PQ GKU 1bi~6 miitilv] Ggh GKIU eE A%b KiiZ nte v A1B
ie 1 1q hig Ges hvi 1K™ PQ mijiiLlvi Dci Ae b Kii|
acl: AB thMKii
aic 2 . AB tilistki mgidLEK CD A¥b Kii
aic 3: CD fiLisk PQ fiLiK O ie"1Z 1Q™ Kii
aic 4: 0 tK~ Kti OA el OB eimia Ibtq A¥Z ABMN eE AZ ntjv] hvibtYq eE|

cglY : CD tilv AB tiLvi je@LEK| mZiws CD filv~ thiKitbvie™ A1 B 1_iK mg iezi|
AYVibomiii , O 1"l CD I PQ Gi Dci Ael Z] Aweri, OA10B mgwb efj O tK tKy™ Kti
OA el OB e'imia ibiq eE AKij eEiU A1 B 1e” 1 iq hite Ges efEi 1K™ O 1@ W PQ fiLyi
Dci Ae b Kite]

O tK 1K™~ Kii OA el OB e'mia tbiq AiiZ eEB A
ib1Yq eE| C

mali~" -6
GKiU 1hi~6 tiLwstki mgib eimia 1elkd GKIU eE AYib
KiiZ nie hv "B thi" 6 ve>™ 1" 1q hvq|

A1B “BU 1bird i Ges r GKiU ibi"d fiLustki
"N’ Ggh GKiU eE A%b KitZ nfe hv A1 B 1e” 1™ g
hiq Ges hvi evmia r Gi mgvb nq| D
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AYitbi aicmgn :

1] A1B thiMKii

2] AIBtK 1K™ Kii r Gi mgb evma ibtqg AB Gi Dfq citk “BiU Kii eEPic AuK| GK
citki eEPic “BIU ci GifK P 1e 1Z Ges Aci ciiki eEPic “BiU ci citK Q 1e°1Z 1Q°
Kii|

3] P tK1K™ Kti PA e'miaibtq ABC ek A¥ib Kii

4] Aweii Q tK K™ Kii QA e miaibtq ABD ek AWiZ ntjv] Zinij ABC I ABD eE “Bli
C1Z'KIUB 1bYq eE|

cgY: PA=PB=r

. P tK 1K™ Kti PA e PB eimia ibtq AiiZ ABC eE Al B e 1"ig hig Ges e'imia
PA=r nq]|

At QA=QB=r

Q K 1K™ Kti QA el QB e'imia ibiq A:Z ABD eE Al B 1e” 1™ fq hig Ges emia QA=r|

ABC | ABD ek “BiUi ciZiUB DiT6 eE|

maly™" 7
Giic GKIU eE AY%b KifZ nte hi GKIU 1bi"6 eEZK it 6 1y 1Z Uk Kti Ges etEi eint™ tKuth
i~ 6 1e>” 17 fq hig|

gtb Kii, "6 etEi tK:™ C,P H etEi Ici Aei” Z GKIU 1bi™6 1™ Ges Q H etEi eint™ GKiU
b1~ 6 1e>™ | Giic GKIU eE A¥ib KitZ nie hv H eEtK P 1e1Z Uk Kti Ges Q 1™ v 1q hig|
AYitbi avemgn :

acl: P,Q thMKi|

ac2: PQ Gi jugLUK AB AuK A

aic 3: C,P thiM Kii R
aic 4 : elaZ CP tfiLsk AB tK O 1e71Z 1Q° ﬁ
Kii 7
ac 5:'0' K 1K™ Kti OP Gi mgwb e'vmia ibiq e‘é
A%:Z PQR -B DIT6 eE|

cgY : O,Q thiM Kii | AB tiLwisk ev OB tiLisk Q
PQ Gi juwLUK]

;. OP=00Q B

mZivs O tK 1K™ Kii OP e'imia ibiq eE AIKtj Zv Q 1>~ " iq hite]

Aeri P 171U “BIU etEi Ko @tqi msthiRK tilvi Dci Aei Z Ges P 1" Dfq etki Dci
Ael Z A_wr P e 1Z eEdq igij Z nigiQ] mZivs ekfg P 1ev 1Z Uk Kii|
mZivs O K tK~ Kii OP e‘imia ibtq AitsZ eEB Dil6 eE|
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ma(y™" 8
Gilc GKIU eE A¥b KitZ nie hv GKiU 1tbid mijtilvtK GKiU ibi™6 1e>"tZ ~uk Kti Ges tfiLvi
tKvthv ie>™ 1™ iq hig|

gtb Kii, AB mij tfilv A GKiU w6 ve>™ Ges AB filvi eint P Aci GKU1hi™d e | Gifc
GKIU eE A¥b KitZ nte hv AB tK A 1 1Z “Uk Kii Ges P ie>™ 1" 1q hig]

C

A B
PT
AYitbi avcmgn :

acl: AB GiDci Al {Z AC jo AYb Kii|
aic 2: P, A thiM Kii zvi jagLUK QO Avib Kii |
aic 3: QO Ges AC fiLwg O e 1Z 1 Kii|
aic 4 : 0 tK K™ Kti OA e'imia ibiq AitiZ eEil QO tiltK R tey™1Z Q™ Kti|
Zintj APRB DITO eE|
cg¥ : O,P thiM Kii| AP tiLii jagLUK OQ Gi Dci O e W Aei Z|
.. OA=0P
- 0 tK 1K™ Kii OA e'imia ibiq A.Z eE P 1e>” 1" tq hig|
Aieri OA emia tilvi A ciSieiZ AB Gi Dci AO joj
AB fiLisk eEIUIK A 1e1Z Uk Kti |
. O tK 1K™ Kii OA e'imia ibtq AitiZ eEiUB ibtYq eE|

letkdY : thinZ eBl bt 6 tiluK 1bitd 1 1Z ~uk Kii, mZivs H tilwl b6 1e 1Z a0kiKi
mi% mgiKitY vKie] mZivs 1bi~6 tilvi ibit6 1@ 1Z ju AKIZ nie Ges GB juB efEi GKiU e'im
nte] Aevi H filim bt 1 1 emt™ wit6 1™ DFtB etEi criiai Icti _WKie reaiq GB
ie @tqi msthiRK tilvi JegLUK tK>™ 1™ 1q hite]

Zintj GB joBgLEK 1 cewt’Z e'vimi 1Q 1@ etEi 1K™ nie]

D wniY 1] 2 tmig, emia ietkd etEi tK™ 11K 5 tmag, “ti tKib ibr 6 ie” t_tK TUKK@iqi
“iZbYg Ki|

dgi-12, D'PZi MYZ-9g-10g
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mgvab : 2 tmig. evmia ierkd etEl tK™ 0 Geswbito Pt 1K 0 1e7i TiZ 5 tmig] P e
t 1K D3 etk ~UKK AsKb Kii Zvi %N ibYq KiiZ nie|

AYitbi aicmgn :

S
ac 1: OP tiLeK wLi0Z Kii| ai, wLi0Z 1> M . g 0
>

aic 2 : M -tK 1K™ Kti OM e'ymia ibtq GKIU eE AuK hv O

fKn K etEi Q Ges R 1 1Z 1Q~ Kii|

aic 3: P,Q Ges P,R thMKii]| Zinfj PQ Ges PR-BibtYq UkK]
GLb, PQ I PR tK ciegic Kti ciB, PQ=PR =4-6 tm.ig.

KR :

1] 5 tmag., 12 tmag. 1 13tm.ig evdierkd GKIU iTFIRT ASeE AsKb Kii Gi eimia 1bYq Ki |
2| 6.5 tmg., 7 tmig. Ges 7.5 tm.ig. eifierkd GKIU iTFRi einteE Avb Kii Gi eimia ibYq
Ki

Abkxjbr 4
1,
prd
PT
X =60 ntj Zx Gi madiK tKitYi AtaiKi gib KZ?
K. 30° L. 60°
M. 120° N. 180°

2. i thikitby "IN 1ZbiU e @viv iTFR A%b Kiv hig by

i TagiT e'mia Ribv _1Ktj eE AYb Kiv hig|

ii etEi tKib 1e 1Z GKIU giT ~ukK AKv hig|

Dctii ek, fjvi TKvbiU mivK 2

K.oiLii L. i Liii

M1 il N. 1,00 Diii
3] Kb TR CBIU TKWY I 24§ reciiZ evd@tqi ASi T gy AiQ, iTFRIU AKK|
4] Kt i TFiRi Fig, Fig msjM tKiYBiqi ASi I Aci eigfqi mgi6 1~ Iav AvtQ, iTFRIU AK|
5] fig, ikittkiY I Aci tKiYgtqi mgio t~ Iqv AiQ, iTFRIU AK|
6] fig, IKittKiY I Aci tKiY@tgi ASi T~ 1gv AQ, ITFRIU AKK|
7] mgtKYx iTFIRT AiZFR 1 Aci "B evdi mgio 1 gy AvQ, iTFRIU AK|
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8| fig msjM GKiU tKyY, D’PZv I Aci “B evlii mgio > Iy AdQ, iTFRIU AK|
9] mgiKwiTFRI AIZFR 1 Aci “BWU erii ASi 1t~ gy AQ, iTFRIU AKK|
10] Ggb GKiU eE A¥b Ki hv GKiU b6 mijtilitK Gi tKvtbv 1bi™6 1e"1Z Ges Aci GKIU
eEtK ~Uk Kii|
11] Ggb GKIU ek AY¥%b Ki hi GKiU 1bi"6 eEtK Gi tKutbv 1bi"6 1e"1Z Ges Aci GKIU eEtK
tKithv ie>~1Z Ok Kii |
12] Ggb GKiU ek A¥%b Ki hv GKiU 1bi"6 mijiiLdK tKitby 1e™1Z Ges GKiU 1bi"6 eEtK Gi
tKutbv 1™ 6 ve>"$Z Uk Kti |
13] b vfb e'miatetkd Gijc 1ZbiU eE AIK thb Zviv ci (itK et Uk Kii|
14| tKvtbv etti AB RV-Gi P thiKib ie™| P e 1"ig Aci GKIU RV CD AY%b KiiZ nie|
thb CP?= AP-OB nq]
15. mgierd iTFERT fig 5 fm.ig. Ges mgib mgvb evdii ““N* 6 tm.ig. |
K. iITFRIU AYb Ki |
L. iTFRIUI crieE AYb Kti eimia ibYq Ki |
M. iTFRIUT crieE A¥b Kii eimia ibYq Ki |
N. Ggb GKIU ek A%b Ki hi cte AitZ crietEi emita’i mgib GKIU eEtK P iey™1Z Uk
Kii Ges etki em: tKibie™ Qiq hig|



cAg Aa'ig
moxK1Y

elRMIYIZ AAZ ei PJiuk LeB _i*ZcY Brv ctel AitjiPhy Kiv niqiQ] e/ e Rietb Aibi™6 tKutby
e , msL'v ev e mgniK eSvibvi Rb™ Aigiv X, y, z BZ'w™ cZK e’envi Kii] GB iKg czZK ev
cZKmgntK PJK ev AAZ ik etj | GKuaK PJK ev AAiZ iwki mgStq iwkgijvi mid ng| thgb,
2x+Yy, X2+, X +y + 2z, BZWw | Averi tKitbr AAZ ik ev iwkgyjv hLb tbi™6 msL'vi ev gvibi
mgwb wjLv nq ZLb ZiK mgiKiY etj| exRMIYIZ mgKiY LeB 1"ZcY GKW ielg] Bnvi minith”
AibK ey e mgm’v mniRB mgvaib Kiv hig|

Aavg Tk kv xiv —

A\

IPNVZ mgrKi Y (ax2 +hx+c= 0) mgvaib KiiZ ciite]

eMg jrerko mgiKiY wPryZ KiiZ ciite]

eMgjreiké mgKiY mgvab KitZ cite]

mPKxg mgrKiY L'y KitZ cifel

mPKiq mgxKiY mgvab KitZ cite]

"B PjiKi GKNvZ 1 INvZ mgxKitYi fRW mgvarb KitZ ciite]

eV erfiEK mgm'tK ~B PJiKi GKNiZ I NiZ mgiKitY cKik Kti mgiaib KitZ crite]
"B PjKierkd mPKigq mgiKiY tRwW mgvavb KitZ cite]

FFLPETE minith™ i@NiZ morKii'Y (ax2 +bx+c= 0) mgiah KiiZ ciite]

YV VV V VYV VYV VYV

5-1 GK PJK mgiSZ 1NiZ mgxKiY 1 Zvi mgvavb

ga’igK exRMiYIZ GK PjiKi GKNiZ T idNiZ mgxKiY Ges "B PjiKi GKNvZ mgiKiY ieliq iek”
ArtgPbr Kiv nigiQ] erR fjv gj = msL'v nij, GK PjiKi WNiZ mgiKifYi eigcqliK Drev iK
etk dY Kii mniRB Zvi mgvawb Kiv hig| 1KS me iwkgvjiK mniR Dreyv 1K ietkdY Kiv hvg bv| tm
Rb" thiKvtby cKvi idNvZ mgiKi1Y1 mgvavibi Rb™ ibgijiLZ cxiZiU e'envi Kiv nq|

GK PJK mgiSZ 0NiZ mgiKitYi Avkiic ax® +bx+c=0. GLitb a, b, ¢ e/ e msL'v Ges a Gi
gb KLbB kb™ niZ cvite by|

AgivigNiZ mgrKa YUt mgvavb K,

ax’+bx+c=0

el, a’x* +abx+ac=0 [DfgcTiK a Biv Y Kti]

b (bY (b)Y b)Y b2
el (aX)Z+2(aX)E+(Ej —(Ej +ac=0 eV, (aX+§j _T_ac
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2 2 2
el [ax+9j _ b —dac el ax+9:iw
2 4 2 2
2 2
o, ax— D4 VD —4aC o 1 —bEybT-dac 0
2 2 2a
AZGe, x Gi “BIU gwb cvlqv tMJ Ges gib “BiU ni"Q
—b++/b* —4ac . —b—+/b* —4ac
X, = 2a (i) Ges x,= 2a (iii)

Dctii (i) bs mgiKitY b* — dac tK 0NiZ mgiKiYili &K etj KiiY Brv mgiKivili gjoiqi
aib 1 cKiZ wbYq Kti|

hovaiKi Ae viFE™ 1I0NiZ mgiKiYi gjdiqi aib I cKiZ

(i) b* — 4ac > 0 Ges cYeM ntj mgiKiYiUi gjdq e e, Amgib 1 gj nie]

(i) b® — 4ac > 0 1KS cYeM bv ntj mgiKiYiUi gjfq e e, Amgib I Agj” nie]

(iii) b* — 4ac = 0 ntj mgiKivili gjdq e e I ci Gi mgb nte] GIIT x = —%, —%.

(iv) b* — 4ac < 0 A_wr FYiZK ntj gjq Aei e nte| GIYI{T gjfq memgq ~BiU AbeUr RiUj ey
KifibK msL'v nq] G ieliq D"PZi tkiYiZ RibiZ ciite]

D niY 1] x*-5x+6=0 Gi mgiab Ki
mgiawb : ax? +bx+c=0 mgKitYi mi_ Zjbv Kfi GHT cilgihig a=1b=-5 Ges c=6.
AZGe mgrKiYi mgvavb
X:—(—S)iw/(—5)2—4.1.6 _5+4/25-24 5+41
2.1 2 2
541 541 5-1
2 22
Ar x,=3,x,=2.

D niY 2] x*—-6x+9=0 Gi mgvab Ki|
mgiawb : ax® +bx+c =0 moiKitYi mit_ Zjbv Kii GI{T cilgyhig a=1,b=-6 Ges c=9.
AZGe mgiKiYi mgvavb
_ —(-6)t(-6f -419 6++36-36 640
2.1 2 2
Ar x, =3, x, =3.

X

D niY 3| mgvab Ki t x* —2x-2=0
mgvaib : Av-Kifc iNiZ mgiKitYi mi_ ZjbvKti cilgquhig, a=1,b=-2,c=-2.
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AZGe mgiKiYi gjdq
_2+4(2f -41(2) 2:+ya+8 _2:412

2.1 2 2
21243 2(1443)
22
Ar x, =1++/3, x, =1-+/3..

GLvtb jTIVig th, miaviY thgtg gj = msLvi mnith® x* —2x -1 1K Drev 1K retkdY Kiv by tMj 1
¢ E mgiKiYiUi mgraib Kiv mae nigiQ]

X

eV, X

D wniY 4] mgiab Ki t 3—4x-x*=0
mgvavb : AvKijc i0NiZ mgrKisYr mid_ Zjbv Kti cilqrhig, a=-1, b=-4,c=3.
AZGe mgK1Yili gjdq

_-(CD)EYCay -4(D3 _1xVi6+12 _4x28 _4x2y7

2(-1) -2 -2 -2
e, x=—Q£+7)
ALK x, ==2-+7, x, ==2++7.

X

KIR : Dctii (i) 1 (iii) bs mTi mnith” ax® +bx+c¢ =0 niz X, Ges X, Gi gibibYq Ki hLb
()b=0,(ii)c=0 (ii)b=c=0 (iv)a=1Ges (v)a=Lb=c=2p

Abkxgbx 5.1
miTi minith” 1biPi mgiKiY  1jvi mgvawb Ki t
1]  2x*+9x+9=0 2] 3-4x-2x*=0 3] 4x-1-x*=0
4] 2x*-5x-1=0 5] 3x*+7x+1=0 6] 2-3x*+9x=0
71 x*-8x+16=0 8] 2x*+7x-1=0 9] 7x-2-3x*=0

5.2| gj WPy maijZ mgiKiY
Agiv Rub, PJiKi th gib ev g, fjvi Rb"™ mgiKiiYi Dfq c9 mgib ng, H gib e gib,ijiB
mgKitYi eiR ev gj (Root) Ges H gib ev gvb_ fjvi Gviv mgrKiYiU imx nq|

moxKitY PJiKi eMgj majZ iwk vKij ZviK eM Kti eMgj wPyg= bzb mgiKiY cvlgv hig| D3
mgiKiY mgvaib Kti th exR, 1jv cvlqr hig AtbK mgqg me, 1jv elR ¢ E mgiKiViUtK imx Kii bv] G
aitbi elR AeiSi (Extraneous) eXR| mZivs gjiPy majZ mgiKiY mgvah cipqig ol exR_ fju
C E mgiKitYi exR 1K bv Zv Aek'B cixflv Kti £™Lv TiKii| cixflvi ci th me eR D3 mgiKiYiK
mx Kii ZiB nte ¢ E mgiKitYi eR| wbiP KigKiU D wniY 1 Iqy ntjv]
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X X Xx+16 25
KiR: p=.,—— afi + =— moKiYwi mgvavb Kii Tix cixqlv Ki
P \/x+16 \/x+16 \/ X 12 J g kil

DYiniY 1] mgiawb Ki : v/8x+9 —/2x+15 = /2x -6

mgvaib : v/8x +9 —v/2x+15 = /2x — 6
&), V2Xx+15 ++/2x—6 = /8x +9
e, 2X+15+2x -6+ 24/2x+15+/2x—6 =8x+9 [eM Kii]
&), V2x+15+/2x—6 = 2x
el, (2x +15)(2x—6)=4x* [cbivg eM Kti]
el, 4x* +18x—90 = 4x*
ey, 18x =90
Sx=5
Tix ciXlv: x=5 nij, eigcT =+/49 —+/25 =7-5=2 Ges Wibcy = /4 =2
.. IbfYq mgiasb x=5.

D niY 2] mgiab Ki : v/2x+8 -2Yx+5+2=0

mgvab © v2Xx+8 = 2/x+5 -2

el, 2x+8=4(x+5)+4-8yx+5 [eMKti]

el, 8vX+5 = 4x+ 20+ 4—2x—8 [cT8i Kii]

el, 8Vx+5=2x+16=2(x +8)

el, 4/x+5=x+8

eV, 16(x +5)= x? +16x + 64 [ eM Kfi ]

el, 16 = x?

SX =116 =44
Tix citv: x=4 ntj, egcy = V16 —24/9 +2=4-2x3+2=0= WbcT

x=—4 nij, egc T = V-8+8-24/-4+5+2=0-2x1+2=0= Wibc

. IbfYq mgvab x =4, -4 .

DY 3| mgiawb Ki : v/2x+9 —/x -4 =+/x+1
mgvab © V2x+9 —/x—4 =/x+1
el 2X+9+xX—4—-2,/(2x+9)(x+4) = x +1 [eM Kii]

95
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e, 242x* +x—-36 =2x+4

el, V2x° +X—-36 =X +2

el, 2x* +x—36 = x> +4x+4 [eM Kii]

el, x> -3x-40=0

el, (x-8)(x+5)=0

. x=8 A el -5

Tix cixqlv: x=8 nij, eigcq = 5-2=3 Ges Wibcql =3

AZGe, x=8 ¢ E mgiKitYi GKIU eiR|

x =—5 MnYthi™ bg, tKbbr mgiKitY x=-5 emdj FYvZ!K msL'vi eMgj Avm hv msAngZ bq|
.. IbtYq mgvab x =8

D wniY 4] mgaib Ki @ \[(x—1)(x - 2) +/(x—3)(x— 4) =2
mgvaib : \/(x—1)(x—2) +,/(x—3)(x —4) = /2

e, VX2 —3x+2 -2 = /X —7x+12

B, X2 —3x+2—2424/x2 —3x+2 +2 = x2 —~Tx +12 [eM Kii]
e, v2x° —6x+4 = 2x—4

el, 2x? —6x+4=(2x—4) =4x* —-16x+16 [eM Kii]

el, x> -5x+6=0

el, (x-2)(x-3)=0

. x=2 A el x=3.

Tix ciqlv: x=2 nij eigcy = J2 =Wibc

x =3 nij, eigct = /2 = Wibcq

. IbiYg mgialb x=2, 3

D NiY 5] mgiaw Ki ; v/x2 —6x +15 —+/x* —6x+13 = /10 — /8
mgaib : v/x* — 6Xx +15 —/x? —6x +13 =10 — /8

GLb x* —6x+13=y aitj c E mgiKiY nte
Jy+2-\y=+10-+8

el, \[y+2++/8=.y ++10

el, y+2+8+2,8y+16 = y+10+2,/10y [eM Kti]

el, 8y +16 = /10y
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e/, 8y +16 =10y [eM Kti]

e, 2y=16 e, y=8

el, x> -6x+13=8 [y Gi gib emiq]

el, x> —6x+5=0 e/, (x-1)(x-5)=0

~ x=1A ev5.

Tix citfli: x=1 ntj, eigctl = 10 — /8 =Wibcq
x=5 nij, eigcy=+10 —+/8 = Wibcq

.. IbfYg mgiab x=1,5

—=

11
D wniY 6] mgiab Ki : @+ x)%+(1—x)3 =23
1
mgiab : €L+ x)% +0- x)% =23
=1+ x+1-x+30+ x)%(l— x)é{(l+ x)%+ - x)g} =2 [Nb Kii]

1
e, 2+30+ x)%(l— x)%z5 =2
1
el, 3.23(1+ x)%.(l— x)% =0

e, U+ x)%(l— x)% =0

el, @+x)@-x)=0 [Averi Nb Kii]

x=1 Ges x=-1 DfgB mgKiYiUtK imx Kti|
. IbfYq mgvatb x =+1

97

Abkijbr 5.2

mgvavb Ki :
1l Vx—-4+2=+x+12 7] X2 —6x+9—yx> —6x+6 =1
2] J11x-6=+4x+5-4x-1 8] V2x2+5x—2-2x2 +5x-9=1
3]  V2x+7+4/3x-18 =4/7x+1 % 1
4] Jx+4+x+11=+8x+09 ol 6\/(@]%\/( 2x j:ls
5]  V11x—6 =/4x+5++/x-1 —

10] \/(x 1j+2\/(3x+2j:3
6] VX +4x—4+/x>+4x-10 =6 3x+2 x-1

5-3 mPK mgxKiY (Indicial Equation)
th mgiKitY AAZ PjK mPKiftc K, ZitK mPK mgiKiY efj|

2% =8,16" =42, 2" —2*—8=0 BZ'w mgKiY,_1jy mPK mgiKiY thLitb X AAIZ PJK| mPK

morKiY mgvavb KifZ mPiKi ibzijiLZ agiU cigB e’envi Kiv ngt

dgi-13, D'PZi MiYZ-9g-10g



98

D'PZi MYZ

azlntj a*=a" nfehr” 1 tKej i x=m nq|] G Rb™ c_tg mgiKitYi DFg cYtK GKB

msLvi NvZ ev ki2iftc cKik Kivng :

KIR: 1| 4096 1K % 2,4,8,16, 242, 3/4 Gi mPiK cKik Ki|

2] 7291K 3,9, 27, 16, /9 Gi mPIK ijL|

3] o4 K E 3\/§ Gi mPiK cKik Ki |
729 2 \2

D niY 1] mgvawb Ki t 2*7 =4**
mgiab t 2% = 4*+?

e, 27 = (22)*

gy, 27 =¥+

X+ 7=2X+4

ey, x=3

.. IbfYg mgvab, x =3.

D™ niY 2] mgiawb Ki t 3.27* =9***
mgiab t 3.27* =9***

el 3@3 )x _ @2 )x+4

EV, 3.33X — 32(X+4)

ey 33x+1 — 32x+8

S 3X+1=2x+8
ey, x=7
~.IbiYq mgvatb x =7

D wniY 3] mgvawb Ki t 3™* =3a™?, (a>0,a=3, m=0)
mgvavb t 3™ =3a™?
3mx—l

el, > = a™? [Dfg cTK 3 v Fil Kii]

ey 3mx—2 — a.mx—z
mx—2 0
(3"
3 3
e, mx—-2=0
ey, mx=2

el, X=
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. IbtYqg mgvab  x _2
m

D iniY 4] mgiawb Ki : 2¥%° a*? =2*°2a"*, (a>0 Ges a;t%)

mgvath : 2¥° a*? =2"%2a""

ax? 2382t L it
ev’ ?: 23X_5 eV, ax 2-1+x — 2x 3+1-3x+5
a
ey azx—s _ 2—2x+3 ey a2><—3 _ 2—(2x—3)
_ 1 _ B
ev, azx 3 :—22#3 ev, azx 82231

e, (2a)”° =1=(2a)°

. 2x-3=0 e, 2x=3 e, X:%

.. 1bfYqg mgvarb x =g

282
D niY 5] mgraib Ki t ax(ax+bx):$bjl, (a>0,b>0 Ges ab=1)
a
mgvaib t a‘x(ax+ b‘x):1+%
ab
—X X —X —X 1
e,a’a " +a b’ =l+——
a‘b

el, 1+(ab)* =1+(ab)”’
el, (ab)” =(ab)”
Soo—X==2

Alr, x=2

.. IbtYg mgvab x =2

D niY 6] mgvawb Ki t 3%*° =3**3 +%

mgiaib t 3**° =33 +%

el, 3°.3°=3"3° +g

el, 3*.3° —3*.3" =8 [cYvSi Ges Dfq ciY] 3 Biv .Y Kii]
el, 33 (3°-1)=8

el, 3*.8=8

el, 3 =1=3°

99
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" X+4=0¢el, x=-4

~.1bfYq mgiab x=-4

D wniY 7| mgiawb Ki t 3°? —-5.3*? —66 =0
mgvaib t 3*? —-5.3*% -66 =0

3> 5

el, -=.3"-66=0
9 9

el, 3% —5.3* 594 =0 [DFfq i1 9 Miv _Y Kti]
el, a’ -5a-594=0 (3" =a ati)

e, a’ —27a+22a-594=0

el, @-27)(a+22)=0

GLb a=#-22, tKbhv a=3*>0 mZivs a+22=0

AZGe, a-27=0
ey, 3*=27=3°
ox=3

1btYq mgvab x =3
D wniY 8] mgiawb Ki t a® — (a3+ a)ax’1 +a’=0@>0,a=1)
mgiab t a® — (a3+ a) a*'+a*=0
el, a* —a(a2+1)ax.a’1 +a’=0
el, a* —(a2+1)aX +a’=0
el, p’ —(a2+1)p+a2 =0 (a*=p ati)
el, p°’-a’p-p+a’=0
el (p-1)(p-a’)=0
Lop=1 A el p=a’
e, a*=1=a" el a*=a’
Sox=0 SoX=2
.. IbfYq mgvatb x=0, 2

Abkijbi 5-3
mgiab Ki :
X+2 3X-5 |4 2Xx-6
1] 3*2=81 71 %:azx‘f‘(a>0,b>0,5b¢a)
2| 53)(—7 — 33x—7 5

8| 4x+2 — 22x+1 +l4
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3] 2*=4a"% (a>0,a=2) 9] 5*+5°* =26
) R ) 10] 3(9-4.3%)+1=0
" " 1] 4% +47=10
51 (/4)""=(6a)""
| [ -e) 12] 2%-3277=-32
33x—4.a2x—5
6I 3X+l = azx_s (a > 0)

5-4| "B PjKierko iNiZ mgrKiY tRW

"B PjKieitké "BiU GKNiZ mgiKiY A_er GKIU GKNiZ I GKiU idNiZ mgiKiY mgSiq MVZ tRviUi
mgvawb 1bYq cxiZ giaigk exRMIYZ ¢ 1K AijwPhr Kiv nigiQ] GLwtb Gifc “BiU iNZ mgiKiY
mgSiq MIVZ KiZcq tRiUT mgvavb 1bYq At jwPby Kiv nijv]

DL th, PJK “BU x 1 y nij (x,y)=(a,b) Gilc AKiti tREUT GKIU mgvaib hi~ mgiKiY
"BIUtZ x ij a Ges y ij b emdj 2vi"i DFq cq mgib ngl

D wniY 1] mgvab t x+£:—, y+==3
y 2 X

mgvawb t x +l =
y

3

2 0 y+r=3 @)

(i) 11K xy+1:gy (iii) (i) t_tK, xy+1=3x (iv)

i) 1 (v)1_tK %y:BX e, y=2x (V)

(v) K y Gi gib (iv) G emiq ciB,
2x>+1=3x el 2x*=3x+1=0

e, (x-1)2x-1)=0 .. x=1 A_ev%
(V) t 1K, hLb x=1, ZLb y=2 Ges x:%, ZLb y=1

- biYg mgiab (x,y)= @ 2), @ 1)

D wniY 2| mgvawb Ki t x*> =3x+6y, Xy =5x+4y
mgiab : x> =3x+6y (i)  xy=5x+4y (i)
(i) 11K (ii) retq Kti, x(x—y)=-2(x-y)

el, x(x—y)+2(x-y)=0
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e, (x—y)x+2)=0 .. x=y (i)

e, x=-2  (iv)

@iii) 1 () T_fK AigiveB, y2 =9y e, y(y-9)=0 .y=0 A el 9
(iii) T_tK, hLb y=0 ZLb x=0 GeshLb y=9, ZLbh x=9

Agiv (iv) 1 (i) T_tK Aigiv ciB, x = -2 Ges 4 = -6 +6y ey, 6y=10 ey, y :g
- biYg mgab (x,y)=©, 0) @, 9) (_ 2, gj

D niY 3| mgvab Ki t x* +y® =61, xy =-30

mgvaib : x* +y? =61 (i) xy = —30 (i)

(ii) tK 2 qviv Y Kii (i) T_iK iefgM Kitj AigivcB, (x—y)? =121 (iii)
el, x—y==11 (iv)

@) 1 (iv) T 1K,
X+y=1 X+y=1 N X+y=-1 . X+y=-1
X—yzll} ) x—y=—11} (vi) x—yzll} (vii), x—y=—11} (viii)

mgvavb Kfi ciB,
(V)T 1K, x=6, y=-5; (Vi) T 1K x=-5,y=6
(vii) 11K, x=5,y=-6 (viii) T_iK, x=-6,y=5

. tbtYq mgvab (x, y)=(6,-5) (~5,6) (5, -6) (-6,5)

D wniY 4| mgvath Ki t x> —2xy +8y* =8, 3xy —2y* =4
mgvaib t x> —2xy +8y* =8, (i)3xy-2y* =4 (i)

(1) Ges (ii) t_tK Aigiv ciB,

2 2
%:% el, x> —2xy +8y® = 6xy -4y’

el, x> —8xy +12y* =0

el, x> —6xy+2xy+12y> =0

e, (x—6y)(x-2y)=0 . x=6y  (iii)A_ev x=2y  (iv)
(iii) t_1K, x Gi gw (ii) G eimiq Aigiv CIB,

3.6y.y—2y°> =4 e, 16y* =4 ey, y® :% el, y:i%
(iii) t_tK, XzGX[i%j:iB.
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Avent (iv) t_1K x Gi gib (ii) G eimiq Aigiv ciB,
32yy-2y’=4 e, 4y’=4 e, y'=1 el, y==+1
(iv) t 1K x=2x(*1)=+2

. tbtYq mgiab (x,y)= ( 2} ( 3 ——) 2,1)(2-1)

D™ niY 5] mgiaib Ki t Xy u_E,x2+y2=90
X-y X+y 2
X+y X-y 5 . 2 2 ..
mgabt —=+—=== (i) x“+y° =90 (ii
gabt 220 XY 8 ) ey i)

(i) T_tK Aigiv ciB,

(x+yy+(x-yy _5

(x+y)(x-y)
o 20 +y?)_5
x2—-y> 2

- X22><_9;) = [i) 1K x* +y? =90 emiq]

e, xX2—y?=T72 (iii)

(ii)+(iii) wbij, 2x* =162 el, x> =81 eV, x=49
Ges (ii)—(iii) Ibtj, 2y* =18 ey, y* =9 e, y==3

. 1biYg mgvab (x,y)=9, 3),©, -3),(=9,3),(-9, -3)

KR :
D iniY 2 Ges 3 Gi mgvawb 1leKT cxiZiZ wYq Ki|

Abkijhbr 5-4
mgvavb Ki t
1] @x+3)y-1)=14, (x-3)Yy-2)=-1 7] xy—x*=1 y>—xy=2
2] (x-2)Xy-1)=3, (x+2)2y-5)=15 8] x2—xy=14, y2+xy =60
3] x* =7x+6y, y> =7y +6x 9] x*+y*=25xy=12

4] x* =73x+2y, y* =3y+2x X+y x-y 10

10] v Ty 3 x*—y*=3
X—y X+

5] x+£:1,y+£:25 y y

y X 1] X*+xy+y* =3, x> —xy+y>*=7

.b

Ny 12] 2x* +3xy+y® =20, 5x* +4y* =41

6] y+3=—,
|y X 3y
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5.5 10NZ mnmgxKifYi e’envi

mnmgrKifYT aibv e’envi Kii ““bin~b Rxetbi en mgmvi mgvavb Kiv hig| AtbK mgg mgmvq "BiU
AAZ iwki gib ibYq KitZ ng| tmiqlfT AAVZ iwk “BiUi gib x Ges y ev Ab™ thikib “BiU ~Z3
cZK aitZ nq| zZvici mgmvi kZ ev KZ_1jv 1 1K ci 0i AbFi, mazcY mgKiY Mvb Kii
morKiY tRiUI mgvab KitB x Ges y AAZ ik 1jvi gib ibYq Kiv hig|

D wiY 1] “BiU eMiq{Ti tTdiji mgi6 650 eMiglvi] H “BiU eMigI{Ti “B evd Gviv MIVZ
Azt iTi tTdj 323 eMigUi ntj, eMtT “Bili ctZ'K enli ciigib KZ?
movaib : gtb Kii, GKiU eMiqT{Ti evii crig¥ x wgUri Ges Acili edi crigiY y gUii|

CKQiZ, X2 +y2=650 ..o (i)
Ges xy=323 .....ccceeenee. (i)

S (x4 )2 = x2 4+ y24 2xy =650 + 646 = 1296
A wr (X+y)=%/1296 = +36
Ges (x—y)2= x2+y2—2xy=650—646=4

Alr (x—y)=12

thinZ "“N" abvizK, tminZ (x + y)Gi gib abiZK niZ nie]
S (X+Y)=36iiie (iii)

(X=Y)=22. i (iv)

thiM Kii, 2x=36+2

X=¥=18i1=19 ey, 17
mgKiY (iii) 1 1K B, y=36—x =17 e, 19.
. GKiU eMiqT{Ti evdi ciigrY 19 1gWi Ges Aci eMiq1Ti evdi ciigiy 17 igUii |

D wniY 2| GKIU AgZigTiTi “N" Zvi ¢ i 0, Y AfcTv 10 igWi Kg| AigzifiTi 197Tdj 600
eMigUii ntj, Gi "N bYq Ki |

mgvab : gib Kii, AigZiiTi “N'=x igWi Ges AigZiqliTi ¢ = y igWii

ckgiZ, 2y =x+10 ....cccueueeee. (i)

10+ x

mgiKiY (i) 11K cB, y=

=600

mgiKiY (ii) G y Gi gib eimiq ciB,
2

X(10 + x)
2

10X + X

ey, =600 el, x*+10x=1200

el, x*+10x—1200=0¢ey, (x+40)(x-30)=0
mZis, (x+40)=0 A_el (x—-30)=0
A r, x=-40 ey, x=30
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IKS &"N" FYWZIK niZ cvii by,
ox=30
S AQZEYTEN TN =30 igWii |

D iniY 3| "B Avueiké GKIU msL'viK Av@tqi ,Ydj @viv fM Kity fiMdj ng 3. msLwUi mif_

18 thiM Kitj A%gq b ielbgq Kti | msL'wU ibYq Ki|
mgvavb t gtb Kri, KK wbig A% = x Ges GKK bxq A%y
somsLwlU = 10x+y
10x+y

c_g kZbmii , =3 eL10X+Y =3XY eorrrerrinnn (i)
Xy

WZxq kZomiti , 10x+y+18=10y + x el, 9x—-9y+18=0

B, X—=y+2=08l, Y=X+2uiirerrrrrrens (it)

mgKiY (i) G y=x+2 emiqcB, 10x+x+2=3.x(x+2)
ey, 11 x+2=3.x2 + 6x

o, 3x2-5x-2=0 e, 3x2 —6X+Xx-2=0
ey, 3x(x-2)+1(x-2)=0

e, (x—2)(3x+1) =0

mZis (x—2)=0 A el 3x+1)=0ey, 3x=-1

Ar, x=2 ey, x:—l
3

IKS msL'vi AYs FYWZK ev fMisk niZ citi bl
mZils x=2 Ges y=x+2=2+2=4
s msbwu 24

ckgijv 55

105

1] B eMiiTi t97Tdiji mgio 481 eMiglvi| H “BiU eMiqITi ~B evd fviv MIVZ AigZiIiTi

t9Tdj 240 eMigWi ntj , eMT “BUi ctZ'K exdii crigiY KZ ?

2] "BiU abvzZiK msL'vi etMi mgio 250 | msL'v "BiUi _Ydj 117, msL'v “BiU wbYq Ki |

3]  GKU AgzZiqTiTi KiYi ““N* 10 igUi | Brwi exdgiqi thiMdj I vetoqMdiji mgvb N ieiko
eigq Qviv AW.Z  AigZiqIiTi 191Tdj 28 eMigli ntj, c_g AigZiTTTUi N 1 ¢ ibYq

Ki

4] “BUmsL'vi etMi mgio 181 Ges msL'y “Bili _Ydj 90, msL'v “BiUi etMi ASi 1bYq Ki |

5]  GKU AigzZiTiiTi tTdj 24 eMiglii| Aci GKIU AigZiiiTi N I ¢~ c_g AigZiTiTi

NTE ¢ Afeqlvh_yutg 4igUii Ges 1 igUii terk Ges t91Tdj 50 eMigUii| c_g

AqZiqIiTi N 1 ¢ 1bYq Ki|
dgi-14, D'PZi MYZ-9g-10g
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6] GKIU AigZiq1iTi i i .Y "N Atclv 23 igWi teik| AgzZiqIiTi t91Tdj 600 eMigUii
nij, Zii N I ¢ bYq Ki|

7]  GKU AqzZiqiiTi crimigy KY@tgi “iN'i mgio Atcqlv 8 igWii teik| t91iTWi t97Tdj 48
eMigWi nij, Zii N" I ¢ 1bYq Ki|

8] B AVierk6d GKIU msL'viK Gi A¥@iqi Ydj @viv fiM Kitj fiMdj 2 nqg | msLwUi mi_
27 thiM Kitj AY@q b retbgq Kii | msL'wU ibYq Ki|

9] GKiU AigZKvi eiitbi crimgv 561gUri Ges KY 20 wgUri | H eiitbi mgib t1Td jierko
eMiiTi GK evldi "N KZ ?

10] GKIU AigZziT1tTi t91Tdj 300 eMigUi Ges Gi Aaciimigr GKiU KY AtcTlv 10 igUii feik|
UL N 1 ¢ ibYg Ki|

5.6] "B PjKierkd mPK mgiKiY fRwW

ceeZx Aa'iq GK PjKieikd mPK mgiKitYi mgvarb 1thYq madiK Adjwby Kiv nigiQ] ~B PjKielko

mPKxq mgrKiY TREUT mgvarb wbYq Kiv maiK GLvib A jwPby Kiv niju|

D wniY 1] mgiab Ki : a2 a®" =a', a*a’'=a’(a=1)
mgiab : a*?. a®* =a® (i) a®a=a’ (i)
(i) t_tK a3 =a® el x+2y+3=10 e, x+2y-7=0 (iii)
(i) T 1K, a®?=a’ e, 2x+y+1=9 el, 2x+y—-8=0 (iv)
(iii) 1 (iv) t_iK eR,Yb cxiZ Abmi,

x oy 1
~16+7 -14+8 1-4

X y 1

e, —=—"-="
-9 -6 -3

el, x=3,y=2
. IbtYq mgvab (x,y)=(3,2)

D wniY 2| mgvawb Ki : 3% =9y 4% =123
mgvawb : 3% =9 (i)

o, 3 (3 g

S 3y —1=2x+2y
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el, 2x—y+1=0 (iii)

4% =167 (i)

el, 4% = (42)zx+3 eI, 4% = 44
el, x+3y=4x+6 el, 3x—-3y+6=0
e, x—y+2=0 (iv)

(iii) 1 (iv) T_iK eR,Yb cxiZ Abmiti,

x y 1
-2+1 1-4 -2+1
o, =Y g

-1 -3
el, x=1y=3

. 1biYg mgvaib (x,y)=@,3)
D uniY 3] mgvab Ki : x¥ = y*, x=2y

mgab : x* =y* () x=2y (ii)GLib x=0, y=0
(ii) t_1K X Gi gib (i) G eimiq cB, Qy) =y? e, 2V.yY =y¥

y”
e, 2—=2" @i, y¥ =2 ~y=2 (i)t 1K x=4

’ yy -
-, 1biYg mgvaib (x,y)=(4,2)

D iniY 4] mgvab Ki : x¥ = y?, y? =x*, thltb x =1

mgiab : x¥ =y? (i), y¥=x* (i)

(i) T_iK ciB,

(xy) :(yZ) e, X =y¥ (i)

(iii) 1 (ii) t_K cB, X" =x*

Loyi=4 e, y=42

GLb y=2 nij (i)t tKcB, x*=2°=4 eI, x==2
Aweii, y=-2 nij, (i) 11K cB, (x)*=(2) =4

ey, i=4 ey, x? _1 ey, x=J_rl
4 2

. 1biYg mgvab (x,y)=(2, 2) (-2, 2)@ —2), (—% -2

)

107
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D wniY 5] mgiab Ki : 827 =4Y, 9*3¥ _ 1

mgiab : 82Y =4 (i) 9%.39 :2—17 (i)

(i) 1K B, 2229 =Q?) e, 2% =22 - 3+xy=2y (i)
(i) _iK cB, (32).3szsi3 o, 3% =3° - 2xixy=-3 (iv)

(i) T_K (iv) 1efqM Kii cB, 3—-2x=2y+3 eV, —x=y

(v) _1K y Gi gib (iii) G eimiq ciB, 3—x* =—-2x

el, x> —=2x-3=0 e, (x+1)(x-3)=0

o x=-1 A el x=3

x=-1nfj (v) I_IKcB, y=1 x=3nij (V) IKcB, y=-3
. IbtYg mgraib (x,y)=(-1,1) 3, -3)

D iniY 6] mgaib Ki : 18y* —y** =81, 3* = y?

mgvab : 18y* — y** =81, i)  3=y* (i)
(i) t K ciB, y>* —18y* +81=0 e, (y*-9) =0
el, y*-9=0 el, y* =3 (iii)

(i)t 1KoB, @) =07) e 3" =y*  (v)
(iii) _tK cB, (P =@f e, y>* =3 V)

(iv) I (V)1 iKeB, 3° =3  -x’=4 el x=142

x=2 nij (i) 1 tKcB, y*=9 el, y=+3

x=-2 nij (iii) I_{K cB, y? =9 el, y? :é el, y=i%

- IbiYg mgiab (x,y)=(2, 3) (2, -3) (— 2, %j (— 2, —%)
AbkxjbiN5-6

mgvavb Ki :

1] 2°+3=31 2] =9 3] 3°.9’=81

2% —3Y =-23 5XyH — 25 2x—-y=8

D'PZi MiYZ
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4] 2*3' =18 5] a*a’=a’ X = x2
| | 6] yz X4 y=1
273 =36 a®.a¥® =a” x> =y
71 y =4 8| 4 =2 9] 8y* —y* =16
yz — 2% (27)xy =gy 2% _ yz

5.7 1§LPTH minvth™ 10NiZ mgiKiY ax? +bx+c =0 Gi mgiaib

WNZ mgiKiY ax® +bx+c=0Gi mgiatb Aigiv BiZicte eRMIYZxq cxiZiZ 1kiLiQ] GLb
HjLIPETi minvth” Brvi mgvaib exiZ AvtjPbr Kiv nie]

gtb Kii y =ax? +bx+c. Zintj x Gi th mKj gitbi Rb"y = 0 nte A_wr TJLIPTWU x -A[iK 1Q°
Kiie, x Gi HmKj gb-B ax® +bx+c =0 mgKiYili mgiaib]
D wniY 1] 1jLPETE minith™ x* —5x+4 =0 Gi mgvaib Ki |

mgvaib : gib Kii, y =x* -5x+4.
X GI KigKiU gitbi Rb™ y Gi gib ibYq Kii GB mgiKifYi tjiLi KigKilie™ i voisK wbYq Kii :

X 0 1 2 2.5 3 4 5
y 4 0 -2 -2.25 -2 0 4
Dctii miYiZ ¢™R we™, 1jv QK KiMiR ~vcb ¥
Kii mgKivili tjLPT A¥%b Kii] ©Lihig th  * A\ -
HLIPTIU X -ATHK (1, 0) 1 (4, 0) 10712 1Q° 2 ﬂf‘
Kiif N

Ql S q

mZivs, mgKiYiui mgvab x = 1 ev x = 4.

D niY 2] tjLPiTi minth™ x? —4x+4 =0 Gi mgaib Ki

mgiab : gtb Kii, y = x* —4x+4.

X Gi KigKiU gitbi Rb™ y Gi gib 1bYq Kti t1JLIPETi Rb™ KigKil 1e>™ i ~ibisK 1bYq Kii t

-2

-4

X

0

1

1.5

2

2.5

y

4

1

0.25

0

0.25
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Dctii mimY niZ ol 1ev” 1jv QK KiMiR “vch Kii y
mgrKiYili tjLIPT AYb Kui| T§LIPET 1Ly hig th Brw ‘\
x-ATK (2, 0) 17 iZ 0k KiiiQ] thinZ Nz 3

mgKiiYi “BiU gJ _uiK, tminZ mgiKiYili mgvarb nfe \
X=2, X=2.

P
\\‘41‘*4

Y
%

D wniY 3] TJLPETi mnvth” mgravb Ki t x® —2x—1=0
mgvaib : gib Kii, y = x* —2x-1.
mgiKiYiUi TjLIPT A%tbi Rb™ x Gi KigKil gib ibiq 2t~ i Abifc y Gi gvb ibYq Kai :

X -1 -0.5 0 0.5 1 1.5 2 2.5 3
y 2 0.25 -1 -1.75 -2 -1.75 -1 0.25 2
milYiZ wezZ e ijy QK KMtR vch Kii y
mgKiYii tjLPT A%b Kii] t°Lv hig th \ 2

HJLPTIV x-AfiK tgigiUfite (0.4, 0) | i
(2.4, 0) 1©71Z 1Q° Kf11Q | mZivs, mgKiYiUi \o

-1 1 2
mgvab x = —0.4 (Awmb) ev x = 2.4 (Aimb) |

.V-::.rz.
w\ 21;]
=

)
D niY 4] —x? +3x—-2=0 Gi gjdq tjLP{Ti mnith™ibYq Ki

mgvaib : gib Kii, y=—x* +3x-2.

x Gi KigKiU gitbi Rb™ y Gi gib ibYq Kii ™8 mgKitYi fiLi KigKiU ie>™ i vhisK ibYq Kii :

X 0 0.5 1 1.5 2 2.5 3
y -2 -0.75 0 0.25 0 -0.75 -2
ci ve” fjv QK KMR “vcbh Kii mgKiYili y

—~ — 1
tJLPT A¥%b Kii] t°Lv hig th fjLPIU  x — A

Aifli Dci (1, 0) 1 (2, 0) v~ ¥ iq MiqiQ]
mZivs mgKiYiUt mgrab x =1ev x=2.

wy
u

%

5’.9)’1‘
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Abkxjhbr 5.7
1] ax*+bx+c=0 Gesa, b, ce emsLynij x’-x 12 = 0 mgiKiiY b Gi gib tKibiU?
K. 0 L. 1
M. -1 N. 3
2] 16*= 4" mgiKiYiUi mgvaib tKibil?
K. 2 L. O
M. 4 N. 3
3] x*-x+13=0 nij mgKivili GKiU gj tKibiU?
« ~lry-51 L —1-4/51
2 2
Y 1++-51 \ 1+, 51
' 2 ' 2
4] y*=9, y* = 3*nij mVK mgiaib tKibil?
K. (2 3), (2, %) L (2,-2), G, %)
M (2, %), 2, 3) N, (2,—%), 2, 3)

1hiPi Zt "i rFIEIZ 5 1 6 bs ctki DEi vl :
"BiU abvziK cY msLvi etMi ASi 11 Ges ,Ydj 30]
5] msLv “BiU 1K 1K?

K. 1 Ges 30 L. 2Ges 15

M. 5 Ges 6 N. 5 Ges -6
6] msL’v "BiUi eiMi mgio KZ?

K. 1 L. 5

M. 61 N. /41
7] GKiU msLy I H msLvi ,YvZ!K 1ecixZ msL'vi mgi6 6] mave” mgKiYiU MVb Kitj ng-

I X+ 1- 6

X

i x*+1 =6x

ii X’—6x—1=0

ibiPi tKvbiU mVK ?

Koo Lii L. i bii

M. i 1 i N. 1,00 Biii
8] 27! =2g™2 Gi mgiaib tKibil?

P
K. > L. p
p 2
M. - 5 N. "

111
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fFLPETE minith™ btPi moiKiY _ 1jvi mgvab Ki :
9] x*-4x+3=0 10] x*+2x-3=0 11]  x*+7x=0
12] 2x*-7x+3=0 13] 2x*-5x+2=0 14] x*+8x+16=0

15] x*+x-3=0 16] x*=8

17| GKwU msLvi efMi 18, Y msLwUi 5 .Y 1 1K 3 Kg| 1KS H msL'wUi efMi 3 Y msL'wUi 5 ,Y t K
3 teik]
K. DIxctKi Z_" tjvi mnvth” mgiKiY MVb Ki |
L. mT ctgqM Kii 1g mgiKiYiU mgiab Ki |
M. 2q mgiKiYil tjLPiTi minth” mgvavb Ki |

18| Rbie AkdiK Avjri Rigi 191Tdj 0.12 tnti| RigiVi Aacrimigi Gi GKiU KY Atcqlv 20 igUri
teik] 1Zib Zvi Rig 1_1K K'vgevei 1bKU GK ZZxqusk ien Kiib| K'vig evei Rigi "N, ¢ Afcvb
iguii feik]
K. DTxciKi ArjiK “BiU mgrKiY Mvb Ki
L. AkdiK Avgxi Rigi ““N" 1 ¢ 1bYq Ki|
M. K'vgevel Rigili KiY® "N 1 ciimigv ibYq Ki |
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AmgZ\

mgxKiY ev mgZv maGiK Avgit™ i aviYv nigiQ| 1KS ev e Rietb Amgzvil GKUWwe Z I |i'ZcY
figky i1gfQ] ““br b Rietb cKiZtZ Aigiv hZiKQ £l Zvi tKibiUi 191£1B GK RiZiq “BiU e i e
RieRSi el “BRb gibtli thiKithv aitbi crigic Gel GK cvlagv hig bv] GghiK t™LiZ1 GKB iKg
ng bv] dij Avgit™i AmgZii aviYv ciqiRb ng|

Aa'vq tkil ik qlv_xiv —

» GK 1 "BPjiKi GK NiZ 1etkd AmgZy e"\L'v KiiZ ciiie]

» "B PjKieikd mij AmgZy MVb 1 mgvaib KiiZ ciiie]

> el erfiEK MaYiZK mgm'iq AmgZy eenvi Kti mgvaib KitZ crite]
> GK 1 "B PjKielkd AmgzutK tjLIPETi minigh” mgvaib KiiZ crite]

AmgZi

gtb Kii GKIU Kitki QiimsL’v 200 Rb| ~vfuweKFite t™Lv hig th, H Kitk mer™b mKij Deim Z _wK
br] GKU 1bi™6 v tb Dei~ Z Qi msL'v x nij AugivijLiZ cwi 0 < x < 200] GKB fite Aigiv 1 iL
th, tKvtbvl GKiU wbgiSZ Abovtb meB Dci Z nq bv] tcikiK-cii’Q™ 1 Ab'b™ AtbK tHM'cY”
"ZiitZ ciiui fite Amgzvi aviYv ciqRb ng| “vjvo “Zuii t91iT, ¢ K g 1Yi 1T Ges GiKg
Aii I AfbK 19T Deviib,tjv mVK crigitY tbYq Kiv hig by veaiq c_g chitq Abgitbi rfiEIZ
Dcitwb, 1§y g ev msMn KitZ ng] AZGe t7Lv hii"Q th, Avgi™1 ““biw~b Rxeth AmgZvi aviYw
LeB _i‘ZcY|

mgiKiY mspud ~Ztmx ev ieriamgn AmgZii t{T1 cthiR'| Ta €iZpg nijv Amgib iukikK mgb
mgib FYiZK msL'v viv Y ev M Kitj AmgzZii "K cité hig]

4<6 AmgzZwl 3T Kit |

LA4+2<6+2e61,6<8 [DFqctql 2 thiM Kti]
Z2'c2<4 [Dfgcql T_1K 2 1efqM Kii]
Z7'c 4<12 [DFqcTIiK 2 Gviv | Y Kti]
Z7'c2<3 [DFqcYiK 2 Gviv fM Kti]

AmgzZiUi DFqc eItk =2 @viv | Y Kty Avgvvfiie cvlg hig —8 Ges —12
GLvtb —8>-12, tZgib —2>-3 {DFqcTiK —4 Qv fiM Kii]
maviYfite ejvhig, hiw a<b nq, Zte,

dgi-15, D'PZi WYZ-9g-10g
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a+c<b+c
a-c<b-c
ac <bc

D'PZi MiYZ

¢ Gi thiKvibv gitbi Rb
¢ Gi thiKvibv gifbi Rb"
¢ Gi abvzK gvtbi Rb"

¢ Gi ahiZKK gvibi Rb”
¢ Gi FYiZKK gitbi Rb’
c Gi FYwZK gitbi Rb’

KiR: 1] tZigit™i tkiYi th mKj QiT-Qilxi D'PZyv 5 diUi 1Piq feik Ges 5 diUi tPiq Kg Zt™i D'PZy
AmgZii gva'tg cKik Ki|
2| tKvibv cixqvi fgW bai 1000 nij, GKRb cixfv_xi ¢’ bai AmgZii gia'tg cKik Ki|

D wniY 1] mgvavb Ki I mgvavb tmUiU msLviiLvg t7Lvl: 4x+4 >16

mgvab : ™ g AdQ, 4x+4 >16
SLAx+4-4>16-4

e, 4x >12

4x 12
eV, —>—
4 4

ey, x>3

.. IbfYg mgialb x >3
GLutb mgvab tmU, S ={x e R:x >3}

[DFgcql t_iK 4 iefqM Kfi]

DFYCTIK 4 Briv FiM K]

mgvarb tmUil 1biP AWZ msL'tilyg 7Lty nijv] 3 AtcTlv eo mKj e/ e msL ¢ E AmgZii
mgiavb Ges mgvaib tmU, S = {x e R: x >3}

Y

D wniY 2| mgvarb Ki Ges mgvavb tmU msL'vtilvg t7Lvl @ x—9>3x+1

mgvavb : 17 Iqu AdQ, x—9>3x+1
T X=9+9>3x+1+9

ey, x>3x+10

ey, Xx—3x>3x+10-3x

e, —2x>10
-2x 10

ey, —<—
-2 =2

ey, x<-5

[DFqCTiK FYvZiK msL'v —2 @viv fiM Kivg
AmgZii 1”"K cité tMiQ]
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. IbfYg mgialb x <-5

GLith mgiab tmU S ={xeR:x<-5} Awr -5 Atctv tQU mKj e e msL’y ¢ E AmgZii
mgvawb |

< >————+—+—

-5 4 -3 -2 -1 0 1

le:”: mgiKitYi mgiatb thgh GKiU mgiKiY (mgzy) @viv cKik cvg, tZgib AmgZvi mgvath GKiU
AmgZy Bviv cKik cvgq] AmgzZii mgvavb tmU (mvaviYZ) e e msL'vi Amig DcimU|

a>b GiA,a>b A e a=b

A wrTaa<bnijBa>big_vnq|

AZGe, 4>3 Ges4 =4 "BiU DB mZ'|

D wniY 3] mgiatb Ki t a(x + b)<c, [a=0]

mgiab : a abizk ntj, AX+0)_C DFqcK a Giiv FiM Kti ciB,
a a

C C
X+b<= e, x<==hb
a a

a FYWZiK ntj GKB cipqig 1B, a(x al b)> ¢
a a

C C
e, X+b>— e, x>—-Db
a a

- ibtYg mgvaib : (i) x <£—b, hi~ a>0 nq,
a
.. C <
([i)x>=—b,h a<0 nq]
a

le:™: a hi” kb Ges ¢ hi™ abvZK nq, Zte X Gi thiKitbv gitbi Rb™ AmgZwl mZ" nie| 1KS a
hi~ kb” Ges ¢ FYvZK nq, Zte AmgZwUi tKibv mgiarb _Ktie bi|

ckgijv 6-1

AmgZy_ tjv mgvab Ki Ges msL'viiqLyg mgvavb tmU 7 LvI :
1] y-3<5 2] 3(x-2)<6 3] 3x-2>2x-1 4| zs%z+3

47

X X X X
5]8>2-2x 6] x<—-+4 7] 53-2t)<3(4-3t 8| —+—+—
| | xs3+a 7156-2)<36-3) 8] S+l >
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AmgZyi e"envi
mgxKitYT minvth™ tZvgiv mgm’yv mgvavb KiiZ 1kiLQ] GKB cxiZiZ AmgZy matiKZ mgmvi mgvawb
KiiZ ciite]

D niY 1] Kb cixflig esjv 1g 1 2q ciT igv fcigiQ h_vuig 5x Ges 6x bmi Ges KgKg
tciqiQ 4x Ges 84 bai| tKitby cfT tKD 40 Gi ibiP cigib| ewsjvieliq KgKg nigiQ c_g Ges igy
niqiQ wW2xq] x Gi gvb mave” AmgZii gia‘tg cKik Ki |

mgvab : gy fciqiQ tgW 5x + 6x bai Ges KgKg fciqiQ 4x +84 tgw bai

ckgiZ, 5x+6x < 4x+84

el, SX+6x<4x+84 eI, 7x<84

ey, x<% ey, x<12

IKS, 4x>40 [ ciB meibe bei 40] e, x> 10
- AmgzZii gatg ijlvhg 10<x<12

D iniY 2] GKRb QiT 5 UKy “ti x W tciYj Ges 8 UKy “Hi (x+4)U Lizv iKibiQ| tow gj”
Aba¥ 97 UKy ntj, mewaK KqiU tciY j 1KibtQ?

mgiab : xiU tciViji Tig 5x UKv Ges (x +4)U Lizvi “ig 8(x +4) U]

ckgiZ, 5x+8(x+4)<97 e, 5x+8(x+4)<97

ey, 13x<97-32 ey, 13x<65

ev,xséé el, x<5
13

. QU mewaK SiU taiY j IKibiQ|
KiR : 140 UKy TKIR “ti tWirfW x TKIR Aitc 1Kbijb] vZib ietuZitK 1000 UiKvi GKLvbv thiU
b vetpzy 50 UKvi x Lvbv thidmn ey UKy tdiZ i"ijb] mgmwUiK Amgzii gia'tg cKik
Ki Ges x Gi mave” gib ibYq Ki|

ckgijv 6-2
1N5 ch mgm'v_tjv AmgZvi gia'tg cKik Ki Ges x Gi gib mave” gib 1bYq Ki |
1] GK efjK NEig x K. 1g. fefl 3 NEv niUj Ges NEIq (x + 2) IK. 1g. feiM ; NE: 501
Ges Zit AiZs ¢_ 29 1IK. ig. Gi Kg|

2] GKW fewWs-G 1R 4x fKIR Pij Ges (x —3) tKIR Wivj JviM Ges Pij I Wij 1gtj 40
tKIRT teik jviM by|
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3] 70 UKy tKIR “fi tminive miine X tKIR Avg iKbijb] vetuziiK 500 UKvi GKLvbv thil
I igb| refpzy 20 UKvi X Lvbv thilmn ewk UKy tdiZ " ijb]

4]  GKiU Mwo 4 NEig hig X 1K. 1g. Ges 5 NEg hig (x +120) IK. 1g.| Miowi Mo MiZieM
NEvq 100 1K. ig. Gi feik bq|

5]  GK UKiv KiIM{Ri t9Tdj 40 eM tm.1g.] Zv t 1K X tm. ug. "IN Ges 5 tm. ig. ¢ ieiko
AgZIKii KWR fKiU thlgv njv]

6]  ciTi eqm gutgi eqimi GK-ZZxqusk| 1cZv giiqi Piq 6 eQtii eo| 1ZbRibi eqimi mgid
Abal 90 eQi | icZvi eqm AmgZii gia'tg cKik Ki

7]  tRib 14 eQi eqim Ribqi elE cixqlv i tqiQ§ | 17 eQi egim tm Gm.Gm.am cixflv i te| Zvi
eZgib eqm AmgZig cKik Ki |

8]  GKLub tRU tetbi MZ ciZ tmiKiU mewak 300 igUi| tebil 15 K. ig. hvlqvi ciquRbig
mgq AmgZiq cKik Ki |

9] XKyt tK fRTvi tlegib ¢t ~iZ 5000 iK.g| tRU tegiibi miev'P MizteM NEwq 900 IK.
ig.| 1KS XKy t_tK tRTv hvevi ¢t cizKj 171K NEvg 100 IK. 1g. tetM eiq cevini mailib
ntZ ng| XKv t_tK tRTvi reiiZnib DCqtbi ctgqiRbig mgg GKIU AmgZii gia'tg cKik
Ki

10] ceez: ctki mT afi, tRTv t_{K XiKv tdivi ¢t DCqtbi cigqiRbig mgq GKiU AmgZyi
gia'tg cKik Ki|

11] Kby abvzK cY msLvi 5 Y, msL'wUi @, Y Ges 15 Gi mgio Atcqlv fQU] msLwUi mave”
gvb AmgZiq cKik Ki |

"B PjKierkd mij GKNiZ AmgZy

Aigiv "B PjKietkd y=mx+c (hii maviY AKvi ax + by +c=0) AK¢i mij mgiKiiYi

TLIPT A%b KifZ wkiLiQ (mRg tkYii eRMIYZ ¢ K ~6e”)| Awgiv t71LIQ th, G iKg ciZ'K

1jLPTB GKiU mij tiLy

TWowagZ X,y mgZtj ax +by+c=0 mgKitYi tjLPiTi thiKitby ie™ T “vow: mgrKiYiuiK

imx Kii A_vr mgiKiYiUi eigetql X 1y Gi ciietZ h_yuig Hie 1 fR 1 tKuU emitj Gi gib

Kb' ng| Ab i iK, tjLIPITT eBti tKitby 1e i ~ib¥iB mgiKiYiUiK mx Kii bv A wr Hie i R

tKuli Rb™ ax + by + ¢ Gi g kb™ Afcqlv eo ev fQU nq] mgZj  tKitbvi 1™ P Gi fR 1

tKuwU Qv ax + by +c iwki X 1 y tK h_vuig ciZ vch Kifj iwkwi th gib nq, Z¥K P

i 1Z iwkiUi gib ejv ng Ges D= gibiK maviYZ £(P) @viv bt k Kivng] P 1e™ tjLi Z nij

f(P)=0, P 1&" tjLIPiTi ent” nij f(P)>0 A el f(P)<0
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eV te tjLIPITi ent™ mKj 1e™ tjL viv “BiU AazZtj 1ef3 nq t GKIU AazZiji ciZ’Kie~ P Gi
Rb" f(P)>0; Aci AaZtji ciZKie~ P Gi Rb" f(P)<0.

ejvendj’, tjiLi Dci Ael Z ciZ’Kie™ P Gi Rb" f(P)=0

D miY 1] X+ Yy —3=0 mgKiYil ietePbv Kii | mgKiYiU t_tK cilqv hig t

y=3-X
X 0 3 1
y 3 0 2 ~
Ges (x,y) mgZij QK KiMiR tQU eMifTiTi el " N'IK GKK ati mgiKiYiUi tjLIPTU ibzilc ng:
Y

' (3,0)
X 0 \ X

v
IP1
GB tjLIPT tilv mgM ZjiUiK 1Zbil Astk ¢_K Kti| h_v:
(1) tiLvi (K) 1PryZ citki 1ie>"mgn
(2) tilvi (L) wPryZ citki ve>"mgn (3) tilw Z ve>"mgn|
GLith (K) iPiyZ AskiK tjL tilvi ODctii AskO I (L) iPryZ AskiK tjL- tiLvi OibiPi Ask0 ey hig|
“B PjKietkd Amgzii tjLIPT

D iy 2] Xx+y—-3>0A el Xx+y—3<0 Amgzii tjLIPT Askb Ki|

mgiaib : Dctiv® AmgZiiqi TJLIPT Askb KifZ c_tgB QK KR X +y —3=0 mgiKiYili
tJLIPT AsKb Kii |
X+Yy—3=0 mgKiY f_iK ciB
X

y

o
w
=

w
o
N
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X +Yy—3>0 AmgzZii tjLIPT A%tbi Rb" D=2 AmgZig gjier” (0, 0) Gi gib emitj Aigiv ciB
—3>0 hvmZ bg| KRB, Amgzvi QiguPT nfe X +y —3=0 tfilvi th citk gjie” itqiQ Zvi
lecixZ cik|

AN

PT
X +Y—3<0 Amgzvi {jLIPT AsKtbi Rb™ D=3 AmgZiq gjie>™ (0, 0) Gi gib emij cvlay hig
N3<0 hv AmgzutK mx Kii ev gb mZ'] KRB, G Ae g AmgZvi QuqwPT nfe tiLuUi th citk
gjie 1fqiQ tm cik]|

X X
W11 1IN

LA /////////V})\

Y x+y-3<0

PT

D iY 3] 2x — 3y +6 >0 Amgzvi mgvab tmiUi eYby “vI 11PITZ Ki |
mgvawb : Aigiv c_tg 2X — 3y + 6 =0 mgiKitYi tjLIPT A%b Kii|
mgrK1YiU t_fK cvlgy hig :

2X -3y +6 e y:%X+2

G tjLIPTI Z KigKiU Vo :
X 0 -3
y 2 0 4

w
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“ibwingZ QK KIMERT 7" Zg etMi endii “NiK GKK ati (0, 2), (-3, 0), (3, 4) 1™ 1ji ich Kii

mgiKiYiUi 1jLIPT AYb K |
Y

» \A NN
AR TN AN RN
AN A RN
ANTRANNTRRRLTR RN A

iP1
GLb gjie™ (0, 0) tZ 2x —3y +6 iuki gb 6, hv abizK| mZiws tJLPT tilwli th citk
gjie” iiqiQ tmB ctki mKj ie" 1 Rb'B 2X — 3y + 6>0
AZGe, 2X — 3y +6>0 Amgzvi mgvaib tmU 2X — 3y + 6>0 mgiKitYi tLIPTI Z mKj 1o i
Ges tjLIPLTi th citk gjies”™ Aer Z tmB citki mKj e i ~vowi mgSiq MIVZ |
GB mgaib tmiUi tjLPT Dctii wPETi wPryZ AskUK hvi gta” tjLIPT tiluUl ASF3|
D niY 4] X,y mgZtj, — 2x <5 Amgzvi TjLIPT A%b Ki|

mgiab : —2X <5 AmgZuUiK Gfite tjLv hig]

2X+5>0 ey, 2x>-5 ey, x>—g
GLb Ww¥mgZ X,y mgZij X :—g mgKitYi TjLPT AYb Kii] QK KIMRT 91°Zg etMi eddi

“IN'T 10, VIK GKK ati (—g,o) o™ 11g Y AT mgiSicg Kt FLPT 1LV Avb Ki ntji|

Y
|

@0 wi‘
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GB 1LIPT tiLvi Wib citk gjier”™ Aei Z Ges gjie1tZ x =0 hi, > —g

mZivs TJLIPT filvi Wib citki mKj 1e i "Wow:B ¢ E AmgzZii mgiab (HjLIPT tilvi we™ fjy
ieteP” ba) | mgvab tmfUi T§LIPT Dctii wPiTi iPryZ AskUK (hi gta™ tjLIPT tiLwU ASFS ba)|
D niY 5] y<2x AmgZii tjLPT A¥%b Ki
mgvarb : Yy <2X AmgZuwUiK y —2x <0 AKwi tjLvhig]

GLb y—2x=0 A_ir y=2X
mgiKitYi 1jLIPT A%b Kii | mgiKivil 1_iK ciB,

X 0 2 —2
y 0 4 -4
TWbwagZ QK KiMIRT 917 Zg etMi “NiK GKK ati (0, 0), (2, 4), (-2, —4) 1™, 1K “icb Kii
fFLIPT tilaU A%b Kivnijy]

(1, 0) 1&>™ tJLIPT tilvi ObiPi Astkl AdQ] GB e 1Z y—2x=0-2x1=-2<0
mZivs TjLIPT filuU 1 Zvi woiPi Ask [A ur th Astk (1, 0) 1 W Aei Z] mgStq MVZ mgZiji
AskUKB ¢ E Amgzii TjLIPT]
D wmiY 6] 2Xx -3y —1>0 Ges 2x + 3y — 7 <0 Amgzv “BiUi hMcr mgvaib iPryZ Ki |
mgiab : ¢ g 2x—3y—-1=0 (i)

Ges 2x+3y-7=0 (i)
mgiKiY “Bili tjLIPT AYib Kii |

(i) T_tK ciB,

3y=2x-1 e, y= 2x -1

GLvib,
X 5 -4 -1
y 3 -3 -1

dgi-16, D'PZi MiYZ-9g-10g
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(i)t _iKcB, 3y=-—2x+7 e, y= —2x+7

GLvtb,
X —1 2 _4
y 3 1 5

GLb " vb¥mgZ QK KiMiRi 91°Zg etMi evdi “"N'1K GKK ati (5, 3), (-4, -3), (-1, 1) 1™ 1jv
“ych Kii 2x—-3y—1=0mgKitYi tjLPT tily Ges (-1, 3), (2, 1), (-4, 5) 1™ 1jy vch Kti

2X+3y—7=0 mgiKifYi TFLPT tilv AYb Kii
Y

2,

(4713) iz

Y'A

Pl
gjie” (0, 0) 1Z 2x — 3y —1 fuki g —1, i FYiZK| mZivs 2x —3y —1=0 Gi tjuPT tilv
th citk gjier™ Aei Z tmB ciki mKj 1 1 Rb" 2x —3y —1<0 Ges Aci citki mKj 1" i Rb’
2x -3y —1>0; AZGe tJLPT tiluUmn Zvi ObtP) mZtji wPyZ Ask 2x —3y —1>0 AmgzZi
tLPT| Aweri, (0, 0) 1Z (Zx -3y - 7) ki gib =7, hv FYizK] mzZiws 2x +3y—7=0 Gi
tJUPT tilvi th otk gjie” Aei Z tmB ciki mKj e i Rb™ 2x +3y —7 <0, AZGe tjLPT
tilwUmn Zvi ObP) mgZtj i PryZ Ask 2x + 3y — 7 <0 AmgZii TjLIPT]
AZGe, GB fiLv "BiUi msikd Ask mn GB “Bfvie wPiyZ Astki 1Q wkB Amgzy "Bl hMcr
mgvavtbi tjLIPT| iPET MipFte iPryZ AskB (migitiLimn) GB tjLIPT]

Abkjbx 6-3

1] 5x +5>25 AmgZwUi mgvarb tmU tKibiU?
K. S={xeR:x>4} L. S={xeR:x<4}
M. S={xeR:x<4} N. S={xeR:x>4}

2] x+y= -2 mgKiYUiZ x Gi tKWY githi Rb™ y = 0 nie?
K. 2 L. 0 M. 4 N. =2

3] 2xy +y =3 mgKiYiUi mVK bisK tKib, 1jv?
K. (1,4), (2, ) L. (1, 1),(2,-)
M. (1, 1), (2, 1) N. 4,1),2,)
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thig AmgZuwU t 1K 4 1 5 bui ctki DEi “vl:

X< 5+3
4
4] AmgZuwUi mgvavb tmU tKvoiU?
K. S = {xeR:x>4} L. S = {xeR:x<4}
M. S = {xeR:x<4} N. S = {xeR:x>4}

5] AmgzZwUi mgvavb tmfUr msL'v tiLv tKubiU?
S2 —————+—%—+—
2101 2 3 45 6

() —
2101 2 3 456
N — 1
2101 2 3 45 6
() 1
21 01 2 3 456

thigi Abt"Q™WU cto 6 I 7 bai ck_tjvi DEI “vI:
GKRDb Qix 10.00 UKy “ti x U teiY J 6.00 UKy “ti (x+3)1U Lizv IKibiQ| me_ tjvigtj tow
gj” Aba¥ 114.00 UiKy|
6] mgmwUi AmgZiq cKik tKvbiU ?
i 10x +6(x+3)< 114 i 10x+6 (x+3)>114
iii 10x +6 (x+3) <114
1biPT tKvbiU miVK ?

K. i L. ii M. i N.i L
7] QiTuU mewaK KZiU teiYj ikbj?
K. 1w L.3W M. 5w N. 61U
8| mgmwU msL'v tilvg tKibiU cthvR™ nie?
) —o———+————
10 1 2 3 45 6 7
() ——————"F——
10 1 2 3 45 6 7
Q) H——t————1+—9%—
10 1 2 3 45 6 7
() —o——+—+—+—+—¢—
1 01 2 3 456 7

9] btzi ctZ'K AmgzZii mgvaib tmiUi tjLIPT A¥b Ki:
Hx—-—y>-10 (i) 2x —y<6

(i) 3x —y =0 (iv) 3x =2y <12
(v) y<-2 (vi) x>4
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10|

11]

12]
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(Vi) y>Xx+2 (viii) y<X+2

(ix) y > 2X (xX) Xx+3y<0

ibiPi ctZ'K AmgzihMigi mgvaib tmiUi T§LIPT AYb Ki:

(i) x—3y—6<0 Ges 3x+y+2<0

(i) x+y—-4<0 Ges 2x-y—-3>0

(iii) X —y+3>0 Ges 2x-y—-6=>0

(iv) X+y—-3>0Ges 2x-y—-5>0

(V) X+2y—-4>0Ges 2x-y—-3>0

(vi) 5x +2y >11 Ges 7x -2y >3

(vii) 3x -3y >5 Ges x+3y<9

(viii) 5Xx =3y —9>0 Ges 3x -2y >5
nhiZ kinRvjvj 1egb e i T_{K im%ici vegib ci_1 "iZ 1793 Kug.| eisjvi Kk regvibi mieyP
MiZteM 500 1K.ig./NEv] 1KS nhiZ kinRijvj vegib e i T tK mci hveri ¢t cizKij 60
1K.Ig/NE tetM evq cevini maiLib ng|
K. DTictKi mgmwUi cioRbig mgq t NEv ati mgmUiK AmgZig 1Lyl |
L. nhiZ kinRvjij tegbes™ i t_tKimbaci iegiber ™ i chs ietiZnb DCygtbi ciqiRbig mgq (K)
AmgZy mgiKiY 1K 1bYq Ki Ges msL'v fiLvg t™Lvl |
M. im¥ici t 1K nhiZ kinRvjvj tlegibe>"ti tdivi ¢t weinZnib DCigtbi ciqvRbxg mggiK x ati
mgmwUiK AmgZyi gva'tg cKik Kii tjiLi minvth™ mgraib Ki |
“BiU msLvi 1g msL'wUi 3 Y t 1K 2g msL'wUi 5 .Y ietqM Kitj 5 Atcqlv enEi ng| Avevi 1g
msL'vt K 2q msL'vi 3 Y 1etqM Kitj Abal 9 nq|
K. DTiciKi mgm'v, 1K AmgzZig t~Lil |
L. 1gmsL'wUi 5 .Y, Brwi 10,Y Ges15 Gi mgid Atcqlv fQU nij msL'wUi mave™ gib

AmgZiq cKik Ki |
M. K bs G ciB AmgZy hMtj i mgvab tmiUi T§LIPT A¥b Ki |



mi3g Aa’iq
Amig aviy
Infinite Series

miaviY esRMIYIZ Abpg I mmig aviv maGik iek™ AvijwPby Kiv nigiQ] 1KS Abug I Amig avivi
gta’ GKUr cZ'q] malK i1qiQ] Abpigi ¢, fjvi mit_ MaYiZK Py e’envi Kii Amxg aviv cvlqu hig] G
Aa’itq Amig avivibig AvtjwPbr Kiv nie]
Aa'vq tkil vk v xiv —

> Abpgi aniYv eWL'v KiiZ ciite]

> Amig aiiv iPryZ KiiZ ciife]
> Amxg ,iViET avivi mgid Kii KZ e\ KitZ cite]
> Amg _1YiET avivi mgio 1bYq KitZ ciite]
> Ak “kigk msL'tK AbS | tViEi arivg cKik Ges mariY Fuistk ijciSi KiiZ crite|
Abpig
IbtPi madKiU 97 Kii :
1 2 3 4 5 e N ceoreerereerenenens
N J
1 4 9 16 25 e, N2 coreeeeeeeeenn

GLith ciZ’K “vFueK msL'v n Zvi eMmsLv n® Gi mi_ moGiKZ] A w ~vFweK msLvi fmU
N={L 2, 34,....} 11K GKU ibgigi gatg Zii eM msbvi tmU {1, 4, 9, 16,.......} cvlq
hig] GB mRvibv eMmsLvi tmUIU GKIU Abpg] mZivs, KZK_ 1jv iwk GKUr ietkl bgig pgvsiq
Ggbfite mRtbv nq th ciZ'K iwk Zvi ctei ¢ 1 ctii ct™i mi_ Kxfite meiKZ Zv Ribv hig|
Gfvte mRvtbv wk  $jvi tmUiK Abpg (Sequence) ejing|

Dctii madKiUiK diskb efj Ges f(n)=n? yjLing| GB Abpigi mariY ¢~ n?. thiKithy
Abpitgi ¢ msL'y Amxg| Abpgil mianiY ¢t™ i minth™ vjLvi cxiZ nijy {nz}, n=123,....

e, {n?}7 e, {n?}
Abpigi c_g iwkiK c_g ¢, Wziq iwkiK W2xq ¢, ZZiq iwkiK ZZiqg ¢ BZ'w™ ejvnqg] Dcti
ez 1,4,9,16,... ... Abpigi c_g ¢ =1,10Ziq ¢ = 4, BZ'w |

IhiP Abpitgi Pvisl D wniY 1 Hgy nijv:
11 1 1 1

27 27 v 2"
3, 1, N1, N3, oo L (5=2n) , e
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1 2 3 4 L
3 5 7 2n-1

1 1 1 1 1o,

2 5 10 17 n®+1

1 2 4 1 7
M2,-22 2. (i) 2,257 ..
ittt 3 4 (V) 1, ¥2, V3, 2,..

2 2 2% 2¢

2| ¢ E maviY ¢ ntZ ibtPi Abpg, tjvijL :
n 2
i) 1+Cay (i) 1- (1) (i) 1+(— %} (iv) ”ﬁ (v) '”T” (vi) cos(%tj
3] tZigiv ciZ'tK GKWU Kii Abpitgi maviY ¢ ijiL Abpgiu fjL|

any
tKitby Abptgi ¢ fjv cici (+0 WPy Gviv h3 Kifj GKIU aviv (Series) cvlqr hig| thgb,

1+4+9+16+....... GKiU aviv] Averi %+%+%+%+ ........ GKiU aviv] Gi cici "Bl ct™i

AbcvZ mgib| mZivs, thiKvthv avivi cici "BiU ct™i gfa” me(iKi Dci ibFi Kti aviwli “elkd’|
aviv_tjvi gta’ | i'ZcY GKU aviv ntjv _IYVEi aviv] Avevi, tKitbyv avivi ik ev c™i msL'vi Dci

5

IbFi Kiti ariviK “Bfvie fiM Kiv hig] h_yv-
(i) mmig aviv (Finite Series), (i) Amg aviv (Infinite Series)

mmig aviviK miS aviv Ges Amig aviviK AbS avivl ejv nq|
mmyg aviv maiK giaigk exRMIYZ ¢ 1K AvtjwPby Kiv nigiQ] GLvtb Amig aviv ma(iK AvijPhy Kiv
nie|

Amxg aviv (Infinite Series)
el e msLvi GKiU Abpg uy, Uy, Ug, ......... Uy N U +U, +Ug+..ee, +u
el e msL'vi GKIU Amig avivejung| GB aviwli nZgc™ u, |

Amxg avivi AisikK mgio (Partial Sum of Infinite Series)
U + Uy +Ug+ U+ F Uy F e AbS avivi

1g AwsikK mgié S, = u,

2q AisikK mgio S, =u, + u,

3q ASIKK mgio S, = u, + U, + U,



D'PZi MYZ 127

. nZg AikK mgio S, = U, + U, + Uy +.......... u, A_wr, tKitbr Amg arivi nZg AwsikK mgio
ni"Q ariwli c_g n msL'’K (ne N) ci™i mgid|

DniY 1] ¢ E Amig aviv “Bili AisikK mgid ibYq Ki |
(K)Y1+2+3+4+........
L 1-1+1-1+..cnee

mgvawb : (K) ariwli c_gc™ a=1 Ges mariY AS1 d =1. AZGe aviwl GKiU mgvSi aviv]

Lmgi6 S, = 2{2 1+(n-1)-1) [+S :2{2a+ (n-1)d}]
n
=—32+n-1
" 2n-1)
_n(n+1)
2
Dctii D wnitY nGi terfb gib eimiq ciB,
S, = 10x11 _55
S = 1000 x1001 _ -0
s - 100000 >2<100001 _ 5000050000

GiTItT, nGi gib hZ eo Kivng, S, Gi gib ZZ eo nq] mZivs c*E Amig aviwUi tKitby mgid biB|
mgrab : (L) 1-1+1-1+............ Amig aviwui

1g AiikK mgio S, =1

2q AisikK mgio S, =1-1=0

3q AisikK mgio S;=1-1+1=1

4 AwsikK mgio S, =1-1+1+1-1=0

Dctii DTwniY f_tK t7Lv hig th, n 1efRvo msL'vnij nZg AiikK mgio S, =1 Ges n fRvo msL'v
nij nzZg Awsikk mgio, S, =0.

GLitb T~ Lv hit"Q th, ¢ E aviwUi t911T, Ggb tKutby ibi™ 6 msL'v cvlgv hig bv hitK avinli mgio ejv
nq|
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Amig _IYVEi avivi mgio (Sum of Infinite Series in Geometric Progression)

a+ar+ar® +ar’® +...... VBT aviwli c_g ¢ a Ges maviY AbciZ .
mZivw, aiwli nZgc™ = ar"?, thLitb ne N Ges r =1 nij aiiwli nZg AsikK mgio

S,=a+ar+ar’+ar’+.. +ar" !
—a.! _1, hib r>1
r-1
GesSn:a-l_r , hLb r<1
1-r
J9 K :

@) Irl<d nfj, Ar, —1<r<1 ntj, nGi gb ex Kitj (n—oo nij ) Ir"1 Gi gib nm

cig Ges nGi g ht 6 eo Kifj Ir"l Gi gb 0 Gi KWQKuQ ng] Awr r" Gi ciSiq gib
(Limiting Value) 0 nq| dij S, Gi ciSig gib,

n

_al-r")  a ar

S _
: 1-r 1-r 1-r

GIYIT, a+ar +ar® +...... Amg aviwli mgi6 S, = 11

@) Iri>1 nfg, Aur, r>1 A el r<-1 nij, nGi gb ex Kify Ir"1 Gi gib eix cigq Ges

n tKhi_6 eo K Ir"1 Gi g hi_6 eo Kiv hig] mZivs Ggb tKuthv wbi~6 msL'v S cvlqv hig by,
hiK S, Gi ciSig gib aiv hig|
A_vr, GHET Amig aviwli TKitby mgi6 biB|

(iii) r=-1ntj, S,Gi cvSig gb cvlgr hig bl

tKbby, n fRvo msLvnij (-1)" =1Ges n wetRvo msLvnij (-1)" =-1
GIfI{T aviwl nfe, a—a+a—a+a—a+.....
mZivs, GB Amxg aviwUi tKvtbv mgié biB|

Irl<l Awr,—1<r<1nij, a+ar+ar’+.... Amig _tYVEi ariwli mgid S :11.
—r

r Gi Ab" mKj gvtbi Rb™ Amig aviwli mgid _Kte bv|
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gSe” : Amig _IYEi arivi mgiotK (hm vK) S, wjiL cKik Kiv ng Ges GIK aviuli AmgZK
mgid ejv ng|

Ar, a+ar+ar?+ar® +... JIVET avinUi AmigZK mgio, S, :11, hLb Irl<1

KR : 1]1biPi ciZ'K t91{T GKiU Amig , tViEi avivi c_g ¢ a Ges miariY AbciZ 1™ gy AuQ|
aiwu tjL Ges hi™ Gi AmgZK mgi6 _viK -1 1bYq Ki :

1

(i) a=4, r:% (i)a=2,r:—% (i) a==,r=3

3
. 1 2 . 1
iv) a=5r=—. a=1r=—— vi)a=8lL r=-—=.
(iv) 10 ) - (vi) 3

2

2| t2igiv ctZ'tK GKIU Kti Amig , tYiET aviv tjL|

DY 2| ibtPi Amig _tYiET avivi AmgZK mgié (™ _vK) 1bYq Ki |

1) =4+—+—+—+........

(2) 1+0-1+0-01+0-001..........
1 1 1

1
) 1I+—+—F+——F—+—"+.........
O N AR N A

mgvavb (1) : GLutb, aviwli c_g c”, a:1 Ges mianiY AbciZ r :ix§=1< 1
3 32 1 3
S annut AmgZK mgio, S, -4
—-r
1
:%:1&:1
1-+ 3 2 2
3
< . 0-1 1
mgvaib (2) : GLvib, c_gc™ a=1 Ges maviY AbciZ r :—:E <1
S aninut AmgZK mgio, S, = a __ 1 :Ezl1
1-r .1 9 79

1
- . 2 1
magvawb (3) : GLvib, c gc™ a=1, mariY AbciZ r:£ —_ <1
giab (3) g 172

= =3.414 (Amb)
2-1

- ariwli AmgZK mgio, S, = la =

1
1
V2

dgi-17, D'PZi MiYZ-9g-10g
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teSYtaiYK kigiKi maviY fistk iciSi

D miY 3] (K) : 0-5=0-555...........
=0-5+0-05+0-005+...........
0-05

avivl GKiU Amig _ tYVET avivhii 1g ¢~ a=0-5Ges miaviY AbciZ r = 05" 0.1

a 0.5 0.5 5

-0.5= - _ _2
1-r 1-(0-1) 0.9 9

(L) -12=112121212..........
— 1240012 + 000012+ .........
0012

GB Amig _tYiEi aviwli 1g ¢~ a =-12 Ges miaviY AbciZ r -0 01
a 12 12 4

T1-r 1-(1) -99 33
(M) 1-231=1-231231231...........
=1+ (-231+-000231+-000000231 +........... )
GLvth, eUbii AF'Stii aviwl GKIU Amig |, tYiEi aviv

hii 1g ¢™ a=-231Ges miaviY AbciZ r = '002032131 —.001

S 1.9831-14 -2
1-r
231, 231410

+ =1+ = :
1-(001) ~ 999 333

Abkighbr 7
1. 1,3,5,7, aviwli 12 Zg ¢ tKibiU ?
K. 12 L. 13
M. 23 N. 25
2. tKibi Abpigi nZgc™ = Gi 3g c” tKibiU ?
n(n+1)
K L L L
3 6
w L NS
12 20
] 1= . <
3. fKibv Abpigi nZgc = — nij 20 Zg c” tKibil ?
K. 0 L. 1

M. -1 N. 2

D'PZi MYZ



D'PZi MiYZ 131

4 tKib Abpigin Zg ¢ Un= % Ges Un <10™ nij n Gi gib nte-

i n<10°

i n<10*

iii n >10*

1biP1 tKvbiU mivK ?

K.i i L. i I iii
M. i 1 i N. i, ii I iii

ibtgi avinl j 9 Ki Ges (5-7) bui ciki DEi “il| 4, g
5. avivlUi 10 Zg c” tKbU ?

4 4
4 4
W N
6. aviwUi c_g5 ct™ i mgio KZ?
g, 160 L e
27 81
= N 2
9 9
7. aimwli AmgZK mgio KZ?
K.0 L. 5
M. 6 N. 7

8| ¢ E Abputgi 10 Zgc™, 15 Zg ¢ Ges r Zg ¢ wbYq Ki :
(K) 2, 4, 6, 8, 10, 12,...rvvvvveee.

1 3 5)
L) =, 1 =, 2, =,
L 2 2 2
(M) Abpgili nZgc™ = ! ., neN

n(n+1)

(N) 0,1,0,1,0,1,.............
052555

379" 27 L

3n
(P) Abugli nzgc™ = 2— 9™
1

9] GKWU Abutgi nZgc™ u, =

(K) u, <107°ntj, nGi gib IKic nfe ?
(L) u, >107°ntj, nGi gib IKic nfe ?
(M) u. Gi ciSxg gvb (nhi_"Q eo nij) mattkK iK ejv hig ?
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10] MaYiZK Aivn cxiZi minith 1Ll th, r =1 ntj, IVET aviv
1-r"
1-r

a+ar+ar?+ar® +........ Gi nZg AwsikK mgid, S, =a-

11| ¢ E Amxg _IVET avivi (AmgZK) mgio hi™ K, Zte ZvibYq Ki :

(K) 1+1+1+1+ .............
2 4 8

(M) 8+2+£+1+i+ .............
2 8 32

(N) 1+2+4+8+16+.............

) 1+(—1j+1+(-ij+ .............
2 4 8 16

12]wbtPi aviv_ tjvi c_g n msL'K ct™i thimdj wbYq Ki| G, 1jvi AmgZK mgid AiQ IK? by _1Kij
e vl
(KY 7+77+777 +.............
(L) 5+55+555+.............

13] x -Gi Dci K kZ Adtivc Kiij L L L

+ 5+ s+

Xx+1 (x+1)° (x+1
(AmigZK) mgio _iKie Ges fmB mgio ibYq Ki |

14] ¢ E tcth:cibK “kigK, 1jiK gj “xq fMistk cKik Ki :

............. Amg ariwli

(K) -27 (L) 2:305 (M) -0123  (N) 3-0403

1
n(n+1)

K. avivl 1bYq Kti maviY AbciZ ibYq Ki |

L. aviwU 15 Zg ¢™ Ges 1g 10 ct™ i mgid ibYq Ki |

M. aviwUi AmgZK mgid 1bYq Ki Ges n Gi gib hi_6 tQU nij Un Gi ciSxg gib meiK 1K ejv hig?
16 |wbigi aviwl J97 Ki :

1 + 1 + 1

2x+1  (2x+1D)*  (2x+1)°

K. X =1 nij aviwl ibYq Ki Ges ci® aviuUi miaviY AbcvZ KZ?

L. Kbs G ciB aviwUi 10Zg ¢~ Ges 1g 10U ct™ 1 mgid 1bYq Ki |

M. ¢ E aviwU X Gi Dci Ki kZ Aitive Kitj avinUi AmgZK mgid _vKie Ges mgid 1bYq Ki|

15] GKiU Abpifgi nZg c™ Un =




Adg Aa'iq
IKigiz

KWYIgiZ k&l vetkdY Kitj cvlgr hig OTIKWY0 Ges Bigizi] vTIKWY ejizZ 1Zbil tKiY Ges igiZ
ejiZ ciigic eSig| BstilRiZ iTiKWigiZtK ‘Trigonometry' TjLv nq| GiU tetkdYl cilgy hig
'‘Trigon' Ges 'Metry' | 'Trigon' MK k& @viv 1Zb tKW hv iTFR Ges 'Metry' @iv cligic
teiSig|

miavi Y Fite ITIKWigiZ eJ1Z 1Zbil tKitYi crigic tevSig] e'enwiK ctqiRib iTFIRT 1Zow tKiY 1
1Zbil endi crigic Ges Gi™i mit_ matiKZ veliqi AdjPbr t_tKB iTiKwigizi mTciZ nq| thgb,
GKiU MdQi Qugvi minvth™ MQIUT D"PZy, b™xi GKciti “woiq bxi e vi wbYq, TKWYiKii Rigi
tTdj bYq BZ'w™ 19T iTiKYigiZi e’envi AiZciPib 1 Rbicq] G Qiov, MiYIZi evieArtbi ciziy
ki WTIKWYIgiZi e'veK eeni iqiQ] 2B WTIKWigiZi AvtjiPby MiYIZi GKIU AZxe _i*ZcY 1elq
infmte  moiZi0Z| TKYIgIZE Adjwbr CBU - kibig 1ef3] GKIU mgZjrg  iTEKYigiZ
(Plane Trigonometry) Ges Ab'iU tMi§ Kig iTHKIgiZ (Spherical Trigonometry) | eZgib AvtjiPby
Tagil mgZ i MIKWYIgiZi gfa” mgiex _Kie|

Aa’vg Tkl ik qlv_xiv—

tiWgwb crigitci anYy eL'v KifZ cuite]

tilgub crigie 1WiM crigici cri (K madK ibYq KitZ ciite]
PrilU PZFM i TEKWYIgiZK AbciZmgini 1Py 1bi ™k KifZ crite|
Abal 21 TKitYT iTHKYIgiZK AbciZ 1bYq KitZ ciite]

—0 tKitYi iTHKYigizK AbciZ ibYq KitZ crite]

YV V V V V V

cYmsL'v n(n<4) Gi Rb’ (%‘ ieJ FKutYi iTEKWYIgiZK AbciZ ibYq I cigiM KifZ

crite|
> mnRTEKWYIgiZK mgiKitYi mgvaib KifZ ciite]

8-1 RugizK tKiY I iTIKigizK Ky

RWgIiZK tKiY Ges iTIKYigiZK tKitYi A jwbvi meart_ Avgiv XY mgZij ci 0i mgtkitY 1Q°
Kii Gijc GKiRwov mijfily XOX'GesYOY' A¥b Kii| tiLg O e 1Z 1Q° Kivg (PT 8.1)
th PviiU mgiKyy Drcb nigiQ Zvi™ 1 ciZ'KiUi AF'SitK GKiU PZfiM (Quadrant) ejv nq|

OX filv 1_iK Nioi K tecinZ v 1K NitZ WKij c_g mgiKiYi (£XOY GK mgiKyY) AF'S
11K c_g PZfM (First quadrant) Ges GKBfite NitZ _Kij WZxq (£YOX'), ZZxq (XOY")
Ges PZ_ (YOX) mgtKitYi AFSimgniK h vuig 02, ZZxq | PZ_PZFiM ejv ng (PT 8.1)]
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RugiZK aviYv Abméi “BiU rfb ink! GKIU 1> 1Z 1gij Z nij H e~ 1Z GKiU tKY Drcb nigiQ eij
aiv nq| 1IKS TKWYigiziZ GKU i i iikti mictq] Aci GKIU NYiggio iikii ierfb Ae vtb rerfb
tKWY 1etePbv Kiv ng|

Y
Az A
. S¥ Tgetl
T gl A
X' o) X

o3 Fgelt 8¢ vt

A3 Ay

Y/
IP1: 8.1

gtb Kii, OA GKIU NYiggwb k! Ges GIU T11Z OX 1 i Tikli Ae Wb t_IK Nioi K thi" 1K Nti Zvi

lecixZ (Anticlockwise) 1" tK NifQ] OA iiki c_ig OA, Ae b Gim XOA, m2iKW Drcb Kii Ges
c_g PZfuM _iK Ges cti hLb OX Gi mi_ jofite OY Ae b Adm ZLb XOY tK#Yi crigic
90°ev GK mgiKw ng] OA kiU GKB 1" 1K Avi I 1KQ Nti hLb OA, Ae b Adm ZLb XOA, tKWYiU
“JIKY| GKBfite Nfi hLb OA ikt OX Gi VK leciiZ i"1K OX' Ae b K, ZLb Drch tKiY
XOX' GKiU mijiKw e "B mgtKY| OA k! hLb madYiffc Nii WK AviMi Ae vib Aim A wr OX
mé_igijZ ng ZLb tgil Dreb tKYi crigy ~B mi jiKvy hv Pii mgiKiy nq|

RugiZtZ tKitYi Avtjwby "B mijjiKiY chd mugZ v nq Ges Gilc RugizK 1 iTtKigizK
tKYi ga” tKvtby cv_K" biB| 1KS hi™ gib Kiv ng th, OA kiU medYific GKevi Nivi ci Avil
IKQ terk Nii XOA, Ae b tMJ, ZLb Drch XOA tKitYi ciigy Pri mgtkiY Atcqlv enkil
Gilc NYibi dij iTtKvigiziZ Avil enEi tKiY Drcb niZ citi]| 1KS mgZj RwgiZiZ Pii
mgiKitYi tPiq terk aviYv Kiv hig b

OA Tikii Au™ Ae Wb XOX' tKiYK RWgIZiZ tKWY etj MY" Kiv ng by, IKS iTKWigiZiZ XOX'
tKtYi crigry kb™ aivng]

8-3 abvZiK 1 FYvZK tKWY :

Dctiv® AutjiPbig Aigiv OA kK (PT 8.1) Nioi Kilri tleciiZ 1K NiifqiQ Ges OA k! Guiv
lerfb PZFviM Drcb tKiYmgniK abvziK tKvY inmife ietePbv KiniQ| mZivs tKvibv iikitK Niol Kvlvi
lecixZ 11K (Anticlockwise) Nivij Drch tKwiK abiZ!K (Positive) tKiY ejv nq Ges fKith
kK Nioi Kivi 171K (Clockwise) Nivij Drcb tKiK FYvZIK ((Negative) tKvY ejvng]|

Z\B, Dctit Avfjwhy T_fK ejv hig GKiU abiziK tKifYT ciigic 90° Afclv Kg nij 1g PZHiM
_IKte| Averi 360° I 450° gfa” WKij I tKwYiU 1g PZFiMB _vKie| GKBfite tKithv abiz!K
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tKitYl gib 180° 1 270° gia” Kij tKwiU 3q PZfitM, 90° f K 180° Gi gfa” _Kij 29
PZFitM Ges 270° | 360° Gi gfa’ Kij 4_ PZfiM _Kie| Abiicfite GKIU FYiZK tKidYi
ciigic —90° t {K 0 gfa" Kij 4 PZfiM, —180° t {K —90° Gi gia’ 3q PZfiM, —270°
t 1K —180° Gi gta" 2q PZfuiM 1 —360° t_1K —270°Gi gfa" _Kij 1g PZFuiM _Kie| 0° 1
360° ev Gi thiKtby cYmsIL'K | 1IYZK XOX' filvi Ges 90° I 270° Gt~ i thiKviby cYmisiL'K
JIYZK YOY' tilvi (P1 8.1) Dci Ae b Kitel

IPT : 8.1 bs IPIT ZAOA, 1g PZFiiM, ZAOA, 2q PZFiiM, ~AOA , 3qPZFiiM Ges ZAQA ,

4 PZfuM Ae b Kti|

D wniY 1] (i) 430° 1 (i) 545° tKWY@iqi Ae vb tKY PZFitM ibYq Ki|
430°=360°+70°=4x90°+70°

430° tK\YiU abvziK tKyY Ges 4 mgiKy Aticqlv eo KS 5mgikyy Afcqlv fQU] mZiws 430°

tKWY1U Dreb Kivi Rb™ tKitby Ttk#K 4 mgtKY ev GKevi madY Nivi ci Avil 70° NifZ niqiQ (PT

: 8.2)] 2B 430°tKwYWU 1g PZFviM Ae b Kii|
Y

f 430°
N

(ii) 545°=540°+5 =6x90°+5

545° tKiYiU abvZ!K Ges 6 mgiKiY Atcqlv enEi IKS 7 mgiKyY Afclv 91°Zi| 545° tKiYiU Drch
KitZ Nioi Kilvi 1recixZ v~ 1K tKitbv itk4K 6 mgiKiY ev GKevi madY Nii Aw™ Ae vtb Amii ci
Avi | "B mgtKitYi tPtq 5° teik NitZ nigiQ (PT : 8.3)]

mZivs 545°tKWYiU ZZxq PZFuiM Ae b Kii |
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KR : 330°, 535°, 777°1 1045° tKiYmgn tKiY PZFitM Ae b Kti ZviPTmn t~Lil |
D wniY 2] (i)—520° I (iii) 550° tKiY@q TKY PZviM AQ 1bYq Ki |

(i)—520° = —450° —70° = —5x90° - 70°
—520° GKIU FYvZiK tKY| —520° tKwiU Drcb KitZ tKviby inkitK Nioi Kwvi 171K GKevi madY
Nti GKB 1"tK Autiv GK mgiKiY ev 90° Ges 70° Nfi Zziq PZFiM AmiZ nigiQ (PT : 8.4)]
mZivs, —540° tKWYiU ZZiq PZFviM Ae b KiiQ]

—~
X jfi// X

-520°

Y’

IP1: 8.4
(i) — 750° = —720° —30° = —8x 90° —30°
—750°TKWYIU FYiZK tKiY Ges Nioi Kwvi 1"1K “Bevi madY (8 mgiKiY) Nivi ci GKB i"iK
Aiil 30° NifZ nigiQ (IPT 8.5)]
. =750° tK\Yii Ae Vb PZ_ PZFiiM|

()
X' \::: X

-750°

AY'
IP1 : 8.5

KR : —100°-365°-720°1 1320° tKvYmgn Kb PZfviM AitQ, PTmn IbYq Ki |

8-4] 1K crigitci GKK

tKvtby tKiEYT gib ev crigiY ibYig maviYZ "B cKii GKK (Unit) cxiZ e'envi Kivng :

(1) WgjK cxiZ (Sexagesimal System) |

(2) ekExg cxiZ (Circular System) |

(1) WgjK cxiZz : WgjK cxiztZ mgiKiyiK tKiY crigici GKK aiv nq] GB cxiZiZ GK
mgiKyY hv 90°tK mgib 90 FuiM ieF3 Kti ciZ fiMiK GK iWMx (1°=One degree) aiv nqj

GK WiMiK mgvb 60 FiM Kii cizfiMiK GK igibU (I’ = One Minute) Ges GK igibUiK mgib 60
M Kti c1Z fiMiK GK tmtKU (1= One Secound) aiv nq|
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A, 60" (mKU) =1 (igibV)
60 (igbl) = 2° (i)
C 0% Wiy = 1 mgikiY]
ebxq cxiZ mattK Ribvi cte tiWgvb madiK Riby " iKii |

tiWgib : tKitbr etEi eimitail mgib Pic H efEi tKb™ th tKWY Drch Kii tmB tKYiK GK tiiWgib

1KY etj |
o

ra

P

—~

iP1 : 8.6

PIT PQR efEi TKy™ O eiEi eima OP =r Ges e'mitai mgib PlcPQ | PQ Pic 1K™ O 1Z

Z/POQ Drcb K{iiQ] D3 tKuYi ciigiYB GK fiWgb] A_wr ~POQ GK tiWaib|

(2) ebiq cxi1Z : ebxq cxIZtZ GK tiWgib (Radian) tKiYiK tKiY ciigitci GKK aiv ng|

tKiEYi WMr crigic | tiWgib crigici maiK ibYigi Rb™ ibigi® cizAimgn Ges tKiutYi eExq

cligic ma(iK Ribv ciqiRDb]

ciZAv 1 : thiKitby “BiU etEi ~ -~ ciiva 1 e'imi AbciZ mgib|

cglY : gtb Kii, ¢ E eE “BiU mgiKn K Ges DFftgi tK:~ O enEi eEi ciiia P I e'mia

Ges 9°Zi eEWi ciiva p I ema r (PT : 8.7)] GLb enEi eEiUiK n msL'’K (n>1) mgib

fith 1ef3 Kii | tKb™i mit_ 1ef3 o™ _tjv thiv Kitj °Zi eBl n msL'K mgib FiiM 1ef3

nte] DFfq etk 1ef3 1o~ _tjv ci” (i msh3 Kii|

dij ciZ’K etE n msL'K eviietkd GKiU mlg edfR AS1JiLZ ntjv (enEi etE ABCD.......... |

1°Zi etk abed.......)|

GLb AOAB Ges AOAB mk, KiiY, ZAOB Ges ZAOB [maviY tKiY] Ges Dfq iTFR mgideid

efj el msgM tKiY, 1jv mgib]
AB OA OB R

" ab oa ob r

AbificTie,
BC_RCD_R o
bc r cd r

AB_BC CD R
“ab bc cd r
. AB+BC+CD +............ ~_R+R+R+.... NR R 2R ~

Cab+be+cd F e, S o Tr r2r o

dgi-18, D'PZi MiYZ-9g-10g
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n hi” hi_6 eong (n— +w) Zinij AB,BC,CD.......... tiLiskmgn AZ'S 97" nie Ges gib nie
meB etEl QWU QW Pic|
mZivs G4,
AB+BC+CD+............. = enki etEi ciila P
Ges ab+bc+cd +........... =9"Zi efEi ciiva p
- mgiKiY (1) niZ ciB,
P 2R
P 2r
P_p

Alr, —=—
- 2R 2r

enki efEi ciila _ TEi efEi ciiia

— ' enEi efEi e'm T Ei eiEi e'm

- thiKutbv “BiU etEi ciiva 1 e'vimi AbciZ mgib] (cguYZ)
CIiZAv (1) Gi AjuK g3e” I Abmxis :
gSe” : 1] thikvtbv etEi criva I evimi AbciZ memgg mgib I GKB a‘e msL'v] G a‘e msL'wUiK
IMK eY © (ciB) viv cKik Kivng] m GKiU Agj ™ msL'v Ges ~kigiK cKik Kitj GiIU GKIU AS
nib AtcShtcibK msL'v (x = 3-1415926535897932........) |
gSe” 2 : maniYZ Pvi “kigk b chS © Gi Amb gib © =3-1416 e’envi Kiv nq| Kie(DUAi1
minth” © Gi gib mnm jfwaK “kigK wb chS bYiZ nigiQ] thinZ = Gi Awmb gwb e’envi Kiv
ng tminZ DEil nie Amb| ZB DEfii citk Ocigl tjLv Aek” KZe'| ciezx mg~ KiR Ab’
tKvtbvifc ejvbv _Kij Pii “kigK vb chS © Gi Aimb gib 3-1416 eeni Kiv nie]
Abimai$ : etEi e'mia 'r' nij, ciiva nie 2mr |

ciZAv 1 Gi AdjitK Aigiv Rub,
ciiia

e a‘emsLV
el, clita = 7 x em
= mx2r [em= 2r]
= 2nur
. r eimia teikd thikitby etk ciiva 2nr |
CIZAv 2 : etEi tKutby Pic @viv Dreb tKy™ ™ tKWY H eEPitci P
mgvbcwZK | A
gib Kii, ABC etEi tK:™ O Ges e'ilma OB | P efEi Dci B

Ab" GKIU 1e~| dij BP etEi GKiU Pic Ges ZPOB etEi
GKIU 1Ky~ tKiY | iPT : 8.8
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Zintj, 1K™ ZPOB, Pic BP. Gi mgibcuZK nie|
A_ir, 1K™ ZPOBw Pic BP |
ciZAv 3 : tilaib tKiY GKiU a‘e TKiY|
tletkl 1hePb : gtb Kii, O K 1elkd ABC etE £POB GKIU tiWgwb tKiY| cgiY KitZ nte th,
/POB GKiU ae tKiY|
AYb : OB tiLwstki (e'vmitai) Dci OA ja AuK]
cgwy : A
OA juetEi ciatK A 1&°1Z 1Q° Kti|
Zintj Pic AB = ciilal GK-PZ_isk

:%xZU:%E p
Ges Pic PB =e''mia r [£ZPOB = Gi tiWaqb] IP1: 8.9
ciZAv 2 t K ciB,

ZPOB Pic PB
ZAOB Pic AB

Pic PB
Pic AB

ZPOB =

x Z/AOB =n—rr>< GK mgiKvY [OA e'imia Ges OB Gi Dci jo]
2
=2 mgiKvY |
thinZ mgiky 1 11:Tc a'eK tminZ #POB GKiU a'eK tKiY| (cgnYZ)
8-5 tKitYi ekiq crigic
msAu : eEiq CXIZiZ (Circular System) A _ir, tiWqib GKiK tKitbr tKitYi crigiciK Zii eExq

ciigic (Circular measure) ejvng|

gib Kii, ZMON thiKitby GKiU tKWY hii eEiq crigic 1bYq
KitZ nte] O 1 K tK™ Kti OA=r e'mia ibiq GKiU eE

e s
AYib Kii | IPT : 8.10

ekl OM ION fK h_yutg Al Bie Z 1Q° Kii| 2Zinij

AB Pic fviv Drcb tKy™ 1KY ZAOB| e€wma r Gi mgb Kii AP Pic 1bB (Pic 1 e'ymia GKB
GKiK niZ nie)|

Zintj, ZAOP =1 tiWaqib]
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ai Pic AB=S. B

S
cIZAv 2 Abhigy, b
Z/MON Pic AB  Pic AB B

S

ZAOP PICAP ema OA r

ZMON =% 2ZAOP P
r

-)

1 8.11
=5.1= tiaib = S tiWavb |
r r
.. ZMON Gi eExq cligic ; thLitb TKWYIU Zvi kiiey 1K TK™ Kii Ges r e'imia ibiq AZ
et s cligiy Pic LIUZ Kii

ciZAi 4] r emiai TKidby efE s “IN'D tKitbv Pic tKb™ 6 ciiigiY tKiY Dreb Kitj s=ro

nie| P

Pa

iP1 : 8.12

C

ietkl wbePb : gtb Kii, O 1K telkd ABC etEi e'mia OB =r GKK, Pic AB=s GKK Ges
AB Pic fiiv Drch tKy™ tKiY AOB=6°| cgiY KitZ ne th, s=r0 |
AYib : O 1 1K tK™ Kti OAeiOB Gi mgib e'mia ibtg ABC eE A¥b Kii| B i 1K 1K~

Kti OB Gi mgw e'imia ietkd BP Pic AwK thb Zv ABC etEi ciilatK P 1 1Z 1Q° Kii|
O:P thiM Kii|

cgy : AYib Abmiii ZPOB =1°

Avgiv Rub, tKithy eEPvc fviv Drch 1Ko~ tKiY H eEPiici mgibcuzK |
_ Pic AB ~/AOB
" PICPB  ~POB

sGKK 6°

rGKK 1%

s

e —=0
r

. s=r0. [cguYZ]

ev
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8-6 tKitYi WiM crigic 1 tilWgib (ekiq) crigitci maik
ciZAi 3 (IPT 8.9) Gi tiWaib tKitYi eYbig Aigiv ciB,

1 tiWgib = 2 mgtKvY
T
¢ 2 i
Ay, 1" =— mgiKY| [1 tiWgub =1°]
T

- 1 ngiky = [T
mgtKy (2)

el, 90%= (Ej
2

1°= (l)c Ges 1° = (@]O
180 T

(i) 90° =1 mgtKiY = % fiilgib = ("‘Ej

JIYig :

Ar, 180° = 2 mgtKY = &t tiigrb 7t °.
(i) WUgjK 1 ebig cxiZiZ GKIU tKitYi crigic h_yptg DO 1 RS ntj

C
D0=(Dxlj — R
180

A, Dx =R

180
D R

e, =
180 =

Dctiv® AvjPoyv t_IK elj e'elZ tKmgini WM I tiswavibi mauK 1~ Iqv nfjv :

o at-(o ) (2]
w (o) ()
:

(iv) 60°=(60><1;°ch: jc

141
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(v) 90°= (90 x 1goojc = ("Ej

(vi) 1800:(180>< T ) —n
18

OO

(vii) 360° :(360x1g00j = (2n)"

e'enuiK 11T tiqib c20K (c) miaviYZ vjLv ng bv] mstfitc (tiqib cZiK Dn” fitl)

1°=1g—0, 300:%, 45°=“Z, 600:%, 900:%, 180° =7, 360° = 21 BZ'W'|

66110 = (1’;—0) —0-01745° Amb ciP “kigk Tib chg)

0
r° =(@j _57.29578° (Amb P “kigk Tib ch&) = 57°L7'44.81".
T

GifIfT = Gi Amb gib 3-1416 e'enii Kiv nigiQ]

“0e" 2 : bidPimg DwniY Gesmg mgmvi m Gi Amb gib PiiTkigK Wb (m =3-1416) ch$
e'enii Kivnie] © Gi Amb gwb e'eliZ ntj DEti Aek’B lcigl K_wU 1jLiZ nte]

D wniY 3]
(i)  30°12'36" tK tilWaitb cKik Ki|

(i) 31)—7; FK WM, wgibU 1 tmiKt0 cKik Ki |

mgvavb :

() 30%2'36" = 30° 12§ =30° 12§ =30° 83
60 5 5

0 0 0
:(30 36 j :(%gj =(3021
5x60 100 100

_s02l m tiWgib {:1" X
100 180 |
3021 .

=———=5273 tiWaqwb (cv
15000 filgib (cia)

. 30%12'36" = -5273° (ciq)

(i) 3l=3lX@WWWM [ 102@}
13 13 = T
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= @ WM
13

= 41°32'18- 46".
L tiWgb = 41°32'- 46",
13

D niY 4] GKIU iTFtRi 1Zbil tKitYi AbciZ 3:4:5 ; tKWY 1ZbiUi eExq gib KZ ?
mgvaub : ani, TKWY 1ZbiU h_ypig 3x°, 4x° 15x° |

ckgiZ, 3x° +4x° +5x° =n® [[TFRi 1Zb tKitYi mgio 2 mgiKiY = ]

el, 12x° =mn°

T
e, X=—
12

. TKwY wZbil h_yuig

c
5x° = 5—nj _on
1 12
pti: = T
4 312

D wniY 5] GKiU PiKv 1- 75 1Kt jugWi c_ thiZ 40 evi Nfi| PiKuUi evmia KZ ?
mgvavb : ait PvKvi e'vmva r g |

. PiKvi citva = 2rr gl ( =3-1416)
Aigiv Rub PiKuU GKevi Nitj Zvi crital mgib ~i1Z AiZpg Kii|
. 40 evi Nivg PiKuUi tgU AiZpuS “1Z = 40x2m r 1g.
= 80m r g
. ckgiZ, 80nr =1750 [1K.ig. = 1000 igUi]

. _1750 1750
80r 80x3-1416
= 6-963 g (cig)|
DEi : PKvi e'imia 6-963 igUri (cig) |

gui
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D niY 6] ci_eri evmia 6440 iKijugWi| XiKv I Rigijci tKb™ 2° tKiY Drcb Ktig XiKu |
Rigvjctil “1ZbYq Ki |
mgvawb : evmva = r = 6440 iK.ig.

ci_exi tKb™ Dreb tKiY 9. 20— ox
T 180

T,
= — fnWgb
%0 o{l] |

s =Pici "N = XKy I Rigvjctii "iZ=r0 = 6640><;E—0 IK.Ig.

_ 644n

IK.Ig.

= 224-8 K.ig. (ciq)
DEi : 224-8 iK.g. (cig)]

D iniY 7] tKitbv etEl evmva 7 tm.g.| efEi 11 tmag. "N Pidci 1K™ m21KitYi crigvc ibYq
Ki|

mgvab : aii, ABC etki e'mia OB =7 tmig. Ges Pic AB =11 tmig.] AB Pitci 1K™
m2{KtYi ciiglY 6 ibYq KifZ nie]
AgivRub, s=r0

el g_5_ 111 m.g.

r 7tmig.
= 1.57tiWgib (ciq)

DEi : 1-57 tiWaib (cig)]

D iniY 8] Gnmib mBiK:j Pfo eEvKvi ct_ 10 tmiKiU GKiU eEPic AiZpug Kti| hi™ Picil tKh®
28° tKiY Drcb Kti Ges efEi e 180 igUi ng, Zte Gnmitbi MiZteM ibYq Ki

mgvaib : ari, Gnmb ABCetEi B 1> t 1K hvlv Kfi 7 tmiKE cti ciirai Dci A 1e°1Z Arm|
Zintj AB Pic fviv Drch 1K™ tKiY ~ZAOB = 28°

B

OB =ema = % igUvi = 90 gl

aif, Pic AB =S 1gUii O o8
Avgiv Ruib, « 180 fX.
S=r0 =90x28° igWi
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—90x 28x—— iglii
180

=14m wgUi
=14x3-14161gUi (cq)
= 43-98 igu (cq)

43-98

. Gnmitbi MiZteM = igUri/tmtkU = 4398 igUri/tmtKU

= 4.4 gUi/mtK0 (cig)
DEi : 4-4 wgUi/tmtK0 (cig)

D wniY 9] 540 wKijugWi “i GKIU 1e"1Z tKithv cinio 7" tKY Dreb Kii| cinvoili D'PZy
hYq Ki|

mgvawb : gib Kii, AB cioili ciies” A 1K 540 1Kug. “ii O e 1Z cinvoil 7" tKiY Drch
Kii] Zinij AO =r = emia = 540 1K.ig.

0
K™ 1KY AOB=7'= (lj __m tiWgb|
60 60x180
Pic AB cinvoili D'PZv = s IK.ig.
Avgiv Rub, A
S =10 =540x " Kug. /)
60x180 0
7x3-1416 r=540 f&.f3, B
= IK.4g (cq)

=1-1K.g. (cq)|
DEi : cinvowi D'PZy 1-1 WKig. (cig) ev 1100 igUii (cig) |

Abkxjbr 8-1
KyvjKijUi e'envi Kti wbigi mgm’v_tjvi mgvab ibYq Ki| mg~ 1{T T Gi Amb gib Pii “kigkK
b chS eenii Ki (r =3-1416) |
1] (K)] tiwgvb cKik Ki :
(i) 75°30’ (ii) 55°%4'53 (iii) 33°%22'11"
1] (L)] WiM$Z cKik Ki :

() i—;( toWaib (i) 1-3177 tiwaqib (iii) 0-9759 f1waib

dgi-19, D'PZi MiYZ-9g-10g
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2] GKWU tKwiK hgjK 1 eEig cxiZtZ hyutg D° 1 R® @iv cKik Kiv ntj, cg¥ Ki th
D R

180 ©

3] GKUPKyi ema 2 igvi 3 tm.ig. nij, PiKvi crirai Amb gib Pii “kigK b chSibYq Ki |

4] GKiU Mioi PiKvi evm 0-84 igWi Ges PiKul ciZ tmiKiU 6 evi Nti| Mwoili MiZieM
hYq Ki ]

5| tKibviTFIRi tKWY 1ZbiUi AbciZz 2:5:3 §°Zg 1 enEg tKitYi eExq gib KZ 2

6] GKU iTFtRI tKWY, tjv mguSi tkiYF3 Ges enEg tKvYiU §1°Zg tKitYi w_ Y] TKiY, tjui
fiWgib crigic KZ ?

7] ci_edi ema 6440 iK.ag.| XKy I PEMig ci_exi tKb™ 5° tKiY Dreb Kii| XvKi I PEMitgi
“1ZKZ?

8] ci_exi ema 6440 iKig.] tUKbvd I 1ZZijqv ci_exi tKb™ 10°6'3" tKiY Drcb Kii
fUKbvd 1 tZZijovi ga'eZr “iZ KZ ?

9] kin™ GKIU mBiKij Pto eEiKvi ct_ 11 tmiKU GKiU eEPic AiZpg Kii| hi™ PiciU tKb™
30° tKiY Drch Kii Ges etEi em 201 igWi ng, Zte kiint™ i MiZieM KZ ?

10| ci exi evma 6440 wK.ug.] ci_exi Dctii th "BiU wb tKy™ 32" KW Drcb Kii 21
“1ZKZ?

11] mKvj 9-30 Uig Nioi NoUvi Kilv I igibtUil Kivi ASMZ tKiYIK tiWauib cKik Ki |

0
368 =6° WM tKiY Drch Kti] 9-30 Uig NEvi Kilv I igibtUi

[mstKZ : GK Ni Kb~
s 1 1 .
Kii gia” eealb (15+ 25) ev 17E Ni]

12] GK €@ eEiKvi ct_ NUig 6 1K.ig. tetM t™Sto 36 tmiKiU th eEPic AiIZpg Kii Zv tKh®
60° tKiY Drcb Kii| etEi emibYq Ki|

13] 750 iKijwgWi “ti GKiU ie>"1Z tKitbv cinvo 8’ tKiY Dreb Kii| cinvoili D'PZvibYq Ki |
8-7 1ItKYigiZK AbciZmgn (Trigonometric Ratios)

MKWYIgiZi GB Astk ¢_tg mqiKaYi 9T TiKvigiZK AbciZmgn (sine, cosine, tangent,
secant, cosecant, cotangent) maGtK AvtjwPhv Kiv nie] m2iKitYi AbciZmgini gia‘tg thikviby
tKitYi ITKiYigizK Abcizmgn ibYigi tKSkj AvtjPby Kiv nie] AbciZ mgini cri®iniK moikK
Ges lerfb PZFviM G 1 1Py 1K nie tm ma(iK e WLy Kiv nfe] fIKWigiZK AbciZ mspud KiZcqg

Af™ ma(iK aiYv 1~ 1g nie] GQuovl Ak tKiYmgini (0%%%%) TKYIgiZK AbciZ

Ges AYciZmgini miei'P ev meibggib A wr gitbi cria meGiK AvtjwPbvl GB Astk ASF3 _Kie]
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(K) m2iKutYi iTIKYigiZK AYeiZmg n (Trigonometric Ratios of Acute Angles) :
mI[EKEYT IGIKwYIgiZK AYcrZ mgn ibYg Kivi Rb™ Avgiy

GKIU mgtKivi ITFR (PT 8.13) OPQ retePbr Kii| -
AOPQ G ~OQP mgiKle g

ZPOQ Gi mitctq] : OP (TFiRi AIZFR i
(Hypotenuse), 0Q Tig (adjecent side), PQ jn

(opposite side) Ges ~/POQ =6 (m=2iKY)| OPQ 0 ¥ Q

mgtKiYi iTFIR m2iKwY 6 Gi Rb™ QquU iTKiigizK AbciZ
(sine, cosine, tangent, secant, cosecant, cotangent) h_iptig 1bigv3 fite msAwgZ Kiv ng :

sin® :E: - L coseco :2 = M
op AZfR PQ jo
~0Q _  fig _OP _ AZfR
C0s8 =35 = azfR sect = 00~ fg
tan® :P_Q :_in_ coto :% :—-'_:Wg—
0Q fig PQ Je

D wniY 1] GKiU mgtKivi iTFERi T91{T tan6 =3 nij Ab" iTIKWigiZK AbciZmgn ibYq Ki |
mgiab : aii, ABC GKiU mgtKiYx iTFR]

AZFR = AC, fig = AB C
Jjo = BC, Ges ZBAC =6
™ 1qr AQ tan6 =3

_ 3 V10 3
el, tang =— 12 ==

fig 1 0
. BC Ju=3GKK Ges AB= fig = 1 GKK] AT T B

ci_viMiavimi Dcev™™ Abhvay

AIZFR AC =+vAB?+BC? =12+ 3 =10 GKK
. Ab" ITHKYigiZK AbciZmgn

sin@ S LI i cosined = M = —“10
AIZfR V10 Je 3
1 AZFR 10
coso = fig =— e = — =" =410
V10 fig 1

AIZFR
Ges cotp =—A2 =
fig

Wk

JTYxg : thinZ AbciZi tKtbv GKK _viKbv Ges sine, cosine, tangent, secant, cosecant,
cotangent GB QqiU iTIKWYigiZK AYciZ ZvB Gt~ i Kty GKK biB|

2

KIR : ABC GKiU mgtKYx iTFR Ges sin® =
. 75

| Ab"iITtKYigiZK AbciZmgn ibYq Ki |
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~6e”  TKYIgiZK AbeiZmgniK mstqTtc vjLy ng| thgb :
sine 6 =sin 6, cosine 6 = cos 0, tangent 6 = tan 6,
secant © =sec 6, cosecant© =cosec 6, cotangent 6 = cot 6

(L) GB Astk Avgiv thikitbr tKitYi Rb™ iTiKiigizK AbciZmgn ibYq Kie| tm Rb™ Aigit i
tKWWi cigZ er Ak Ae b (Standard position) Ribv “iKvi| KizZmg mgZij gjie” t 1K
Wibi™ 1K A_wr abiZK 'K x -AfTiK A~ ikt afi tKWiU Av%b KiijB Gi Ark Ae vb culg hig| GLitb
6 tK Aigiv ITIKiigiZK tKW inmite vetePbr Kie A vwr  TKitYi crigiy wbit6 migvi gia” Kie
bl

gib Kui, KiiZmq Ztj XOX tilv x-Af YOY tiLv y-AY Ges O 1e>” gjier” | NYiqgib ik

OA abiZK x-Afl A ir OX 1kt t_IK T1* Kii Nioi Kwvi iecixZ 11K (anticlockwise) Nfi OA
Ae th 6 TKiY Drcb KtitQ (PT 8.14)]

OX 1K @ tKdYi Aw el (initial side) Ges OA 1K cuSKeil (terminal side) ejv nq] OA cuSK
elfii Dci O 1™ b P(x,y) GKU e~ 1bB] Zintj OX 1 iKie Wi jo "iZ y,0Y f IKGi jo
“iZ x Ges ~OQP mgtkiy (iPT 8.14)]

mZivs cx_iMivimi mT Abmiti AIZFR = |OP|=r=4/x*+y* | Zintj th tKitby tKitYi 6 Gi Rb’
ITEKWYIgiZK Abcizmgn nie

i S L— Y
SInG = 7R T A
oSO = fig _ X /p(x,y)
-~ AZFR -
- 7 X
tang= —1% =Y [x.Q X X
fig X
AIZTR r
sec = =— x#0
fig X [ ] v
cosech = AR _ T [y = 0] PT : 8.14
Je y
cote:_ﬂg_:ﬁ [y % 0]
Je y

JTYig 1] P Ges O 1" rfb nlqg r=|OP|>0 Ges sin6 1 cos® memggB A_en| OA
cu3K el x-Atf[i Dci _Kij y=0 nqetj Gilc tKitYi Rb" cosecd I cot® msAugZ bq]
Abiictite, OA cuSK evli y-Atf[i Dci _Kij x=0 nq Ges Gilc tKitYT Rb™ sec6 1 tan®
msAwgZ nq bif
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jToig 2] cuSK el OA Gi Dci P(x,y) e ifb Ab™ tKitbi 1e™ R(x,y,) 1B (IPT 8.15(K) I
IPT 8.15 (L))] P(x,y) 1 R(x,Yy,) 1©°0q T K xAifli Dci PM 1 BM,; jo AuK| Zntj
AOPM 1 AORM, m K|

Y
Y
A
Py
0
P X MI M /—\
o X
0
X5 M M, X P
Py
Y A vy
IPT 8.15(K) IPT 8.15(L)
A XLyl _[OP]_r
~ el Il [oR]n
GLib, OP=r,0R =1, x | xGes y I y, GKB IPyh3|
. l:l:iA_vr’izlGesﬁ:ﬁ
X Y h rr h h
mZivs sing =L -%
ron
cosp = =2
rn
tang= L =N BZw |
X %
imxi$ : ITKYIgIZK AbciZmgini gib cudK itk! OA Gi Y "
Dci hePZ & P Gi Dci ibFi Kti bi] r/
.
JTYxg 3] 6 m2iKWY nij cigZ ev Ark Ae vib Gi cuSK y
el OA c_g PZFiM K Ges 6 = ~XOA nq (IPT 5 — X
8.16)] OA ewlifZ thiKvibv v©~ P(x,y) Ibiq Ges P

t tK OX Gi Dci PM ju tUtb t"Lv hig th, OM =x,PM =y Ges OP=r ati ceeZi
At jwphii (K) 1 (L) t_tK 6 tKitYi AbciZ, tjvi GKB gib cvlgv hig
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(M) WTEKWYIgiZK AbcvZ 1§y i~ (riK magk
ITEKWYIgiZK AbciZmgini msAu t 1K Avgiv j 97 Kii th,

D'PZi MiYZ

sing = 4% cosecp = AZR_ 1 _ _1
AZTR jo jg  sin
AIZTR
sin® = Ges cosecO = i
coseco sSin®
Abiicfite, cosd =— 19 | secp = -ALIR _ 1 .1
AIZfR fWg ﬁmg cosO
AIZfR
A Ir cos = L Ges sec = N
secO coso
1

GKBfite, tan® = 5 Ges coth = 1

cot tan©

8-8 ITIKIYigiZK AbciZ mspud KiZeg mnR AtFvejx (1dentifics)

(i) sin?6 +cos’6 =1
cgvY : citki PT t_tK Agiv TiLtq,

AIZTR r
7 _y
SiNG =~ 7R "
Ges r’=x"+y?

2 2 2 2 2

C ain? 2 Xy X4y I
. SIN“0 +c0s°0 =—+—= =—=1

r2 r2 r2 r2

. sin’@ +co0s?0 =1 (cguYZ)|

(i) bs djidj t_tK Aigiv ciB, sin?0 =1-cos?® ey, cos’® =1-sin’0

Abiicfite cgiY Kivhig th, ..
(i) 1+tan’6 =sec’® ey, sec’0 —1=tan?0

(iii) 1+cot?® =cosec® ey, cosec’® —1=cot’0

KiR : cg Ki th, (Pl minvth”) :
(i) sec’ —tan’0 =1
(i) cosec’® —cot’6 =1
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8-9 1erfb PZFiM iITtKYigiZK AbciZmgini Py

bitPi WPIT (PT 8.18) KifZmig ZjiK XOX Ges YOY Af@q @viv Pviwy PZFiM (Quadrant)
h_vuig XOY (1g PZfWM), YOX' (2q PZFM) XOY' (3q PZFM) Ges YOX (4_PZHW) 1ef3
Kiv niqiQ]

v
iP1 8.18

A Ae b OX 1 1K GKiU iik! OA, Nioi Kwii lecixZ 1" 1K NYibi dij OA Gi cuSK Ae itbi

Dci ibFi Kti verfb tKWY Drch nie] NYwggwb itk! OA Gi Dci thiKvibviey™ P(x,y) 1bB| Zinij

|OP|=r| cuSK itki OA Ges P 1e>"i verfb PZFiiM Ae vtbi mitami%a x 1y Gi 1Py ciieZb

nie IKS r memgq abiZK Kie]

OA itk! hLb c_g PZfuiM K, ZLb x I yGi gb abizK| ZB c_g PZFiM mKj iTigVigizK
AbciZ abizK OA ikt hLb 10Zxq PZFiiM K ZLb Pies 1 FR x FYvZK Ges tKuU y abvzK]

GRb" 0Zxq PZFuiM sin (sine :XJ Ges cosec[cosece :Lj AbcvZ "BiU abiZK Ab'me

r y
AbciZ FYWZK| GKBfite ZzZxg PZfiM P e i fR x I tKwl y DfgB FYWZK Ges
tan(tane =‘—z=%j | cot(cote =‘—§=§j abiZK| Ab" Abcizmgn FYiZK| PZ_ PZFitM

OA 1ikii Dci P w1 fR x abiZK Ges tKul y FYiZK eij cos(cose=§j Ges

sec (sece = Lj abiZK Ges Abme ITIKIVIgiZK Abciz FYiZK |
X

Avevi, x-Atqi thikitby Ae vtb y Gi gwb kb" efj cosec (cos eco :5] Ges cot (cote :§J
AbciZ ~BiU msAugZ bal
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Abiicfite, y-AiTi thiKitby Ae itb xGi gib kb'| ZB y-AtTli Dci seC(sece =3 Ges

tan (tane :%j msAwgZ bq| sin(sinez%j Ges cos(cose :ij AbciZ "BiU P e

.
thiKutbr Ae vthB msAugZ Ges ei” e gib ArQ|
Dctiv® AwtjwPbii miivsk ibtgi WPET (PT 8.19) t~Lutbv ntjv D3 wPETi minith™ thikutby tKutYi

cudK kil Ae vtbi Dei ibFi Kti D3 tKitYi mKj iTtKYigiZK AbcitZi 1Py 1bYg mnR nie|
Y

<,

) ST 5Pl
27 g

sine 8 cosec IS (GP | (3T SIATS 41g<)
X' X
£ O Z,
o7 el 8 o

tan '8 cot TS HIgF COs '8 sec TIATS 49

Y/
8-10] Ark tKiYmgini iTIKWigiZK AbciZ : GB Astk elj e'eiiZ tKiYmgini (o%"z%%j
ITIKYigZK Abcizmgini gib ibtq Aigiv GKIU fUiej “Zii Kie, hviZ kv MY mniRB tKiYmgini
ITIKWYIgiZK AbciZ 1bYtg m9lg ng|] gia’igk RwgiZi &k Aavig DijiLZ Ak tKiYmgini
ITEKWYIgiZK AbciZ woYiqi tKSkj e~ wiZfite AvtjiPby Kiv nfqiQ] ZiB ve wiZ AutjiPbig by itig
Agiv ciZiIiT Abcizmgini gib ibYq Kii Zv GKiU tUiej ev PiU AKiti cKik Kiel

(K) %(30‘)) K TEKIYIgIZK AbciZmgn
citki PIT r=2a nij

y=a Ges x=+3a Ges APOB:%
sm—:l:i_l
r 2a 2
X 3a 3
cos=—=2=1""7" Y%
r 2a 2
T_Yy a 1
X +3a 43
cotlzﬁzﬁ:\/ﬁ
6 vy a
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el _f_2a_ 2
6 X \/§a \/§
T r 2a
coseC—=—=—=2
y a

L) %(45‘)) tKItYi ITEKYIgiZK Abcizmgn

ciki IPIT r=+2a,x=a

y:aGesLPOB:%
L. Ty a 1
. Sin—=-=—=—"+
4 r \/Ea \/E
s oX_ a _ 1
r J2a 2
tan£=lzizl
4 x a
cott=X=81
y a
sec——Lzﬁzx/E
X a

(M) %(60”) tKuEY i iTEKWYIgiZK AbciZmgn

ciki PTt 1K cB, x=a, y=+3a, r=2a

GesLPOB=%
sin—:lz—\gaz—3
r 2a 2
X a 1
COS—=—=—=—
r 2a 2
tanlzlzﬁz\/g
3 X a
Coti—ﬁ—i—i
3 y J3a 43
secE:L:@:Z
3 X a

dgi-20, D'PZi MiYZ-9g-10g
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Y
SO yxy)
y=a
e | 'Y
0 x=a *X
r=\2a,x=a, y=a
Y
8/ yxy)
A{/
y=43a
x
3
0 x=a *X

r=2a, x=a, y=.f3a
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T r 2a 2
cosec§=—=—

y 3a 43

%(90") Ges (0°) TKtYi iTtKiigizK AbciZmgini gib ibYigi Rb™ Aigiv iTtKiigizK AbcitZi

msAv e"envi Kie| GLvtb DijL" th, kb @viv tKib 1IKQIKB M Kiv hig b ev Kb @viv FM MnYihw"
bq (Divisin by zero is not allowed) A_ev kb” @viv fiM AmsAugZ (undefined)]|

(N) "5(9o°) tKitYi ITK\YigizK AbciZmgn : GIYIiT cuSK ik OA Gi Ae 1b abizK y AT
eivel er OY Gi Dci _WK]| dfj OY Gi Dci th tKitbviee™ P Gi vbistK FR 0 1 tKulU y

nie| y
an, y=a Zinij, r =a nie|
A
sinE=Y 8
r-a . p(o,y)
cos—:izgzo 4 _
r a A
a T 1 5
Ty < " R
tan—==> =— AmsAuwgZ A_wr tan— AmsAunqZ Z * X
2 x 0 A 2 a o) x=o
Tt x 0
CO'[—=—=—=0 = = =y=
2"y a X=o0, y=a, r=y=a
sec™ =L =2 AmsAugz A wr sec™ AmsAugZ|
2 x 0 2
cosec = -2
2 y a

(0) O filWab (0°) tKuYi iTiKigiZK AbciZmgn
GIYIT cusK iik! OA AuK| ik OX Gi Dci _iKie] dij OA iikli Dci thiKitby P 11
“vbitel R x=a tKwU y=0 Ges r =OP =a nie]|

Y
V'S
" sinO:X:Q:O
r a
cosO:ﬁzizl
roa
r=Xx
tan0=l:9:0 Y
X a
O| p(x 0) A
cotozi(z %} AmsAwgZ A wr cot0 AmsAugZ|
y

X=a, y=o0, r=x=a
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secO0= r.a_ 1
X a
cosecO 25(: %} AmsAngZ A _w cosec0 AmsAugZ |
ie.>. : Tagil eStbii Rb" [%) fjLv ntqtQ] GIU tLv WK bg| vklv_xiv mivmi AmsAngZ
ijLie]
kg tkiYi maiiY RwgiZi &k Aavig iTiKwigizK Abcizmgini (O,

o|4a

T T T - N

[ R R Z K I
13 2) WKy £ Iqu
AQ| tkv_xt™ 1 mieart_ ZwjKwU GLitb I msthwRZ nijv

KW 0

T T T T
6 4 3 2
sin 0 l i \/§ 1
2 V2 2
cos 1 \/§ i 1 0
2 V2 2
tan 0 1 1 V3| AmsAugz
J3
cot AmsAngZ V3 . 1 0
V3
Sec 1 2 V2 2 AmsAngZ
J3
cosec Ams AquZ 2 \/5 i 1
V3

8-11 1TIKWigiZK AbcvZmgini meibg 1 miei'P gib ev guibi criva
IPT 8.20 91 Kii OA iik! Nioi Kilii tecixZ 1" tK AveZthi dij 6 tKiY Drcb nigiQ] thiKitby 6
tKitYi cigZ e Ark Ae b OA iikli (OA Tk thiKitby PZFiM KiZ citi) Dci P e

TibisK P(x,y) ntj AigivciB, r=+/x2+y? [POQmgiKix ITFR Ges OP =r AIZFR]|

el r2=x*+y? Y
X2 <r? Ges y?<r?
el |x|<r Ges |y|<r é@b P(x,y)
e, —r<x<r Ges —-r<y<r 7 y
o, —1<X<1Ges —1<L <1 oo (1) (] 0
r r 0\/ ra— » X

IPT : 8.20
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GLb POQ mgiKiYx iTFiRi 19T

sinG =2, €080 =Y oo @)
r r
r r
COSECO =—, SECO = — .o (3)
X y
tan® :1, COLO =X e 4)
X y

Zinty (1) 1 (2) bs mgxKiY niZ cvlgihig —1<sin® <1 Ges —1<cos6 <1
mZivs sin® 1 cos® Gi gb —1 Afcqlv tQU Ges +1 Afclveo bq]

Avevt, (1) 1 (3) bs mgiKiY f_1K ciB, coseco >1 ey, cosech <-1

Ges secH >1 el, secd <-1
mZivs secd Ges cosecO® Gesgb —1, Ges —1 Atcqv QU Ges +1, Ges +1 Afcqlveo]

thinZ tane = Ges cotd ==
X y

o fR x=0 nij tan® AmsAugZ Ges tKul y=0 nij coto AmsAwgZ| AmsAwgZ Gi
aiiYtK Amig (o0) IPY @viv cKk Kitj Aigiv ejiZ cwi
—oo<tand <+ o0 Ges —oo<coth <+ 0.

DowniY 1] 6 m=2Kw (O <6 <%j Ges cosO =g ntj, Ab'me iTtKiigizK AbciZmgini gib
bYq Ki |
mgvab : Avgiv Rub, cos® = _Tg % [t~ Tqv AvQ]

AIZTR
citki T mgiKii iTFR POQ t 1K ciB,

PQ = JOP? —0Q? = /52 — 4

= \/25-16 =+/9 = 3 GKK J
. sin@ = Avé;R :g_g:g P
tan® = #w‘; :gg:% > 3
sece:%?:g_g:% > 94 Q > X
cosecO = AZR _ Op _5

Jo PQ 3
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_0Q_4

PQ 3
ieKT 2 ITHKYIgiZK AHF™ (Identities) e"envi K|
Aigiv Rub, sin®6 +cos?6 =1

coto =

2
eV, sin’0 =1-cos’0 :1—(ij :1—E
5 25
_25-16 9
25 25

. sing = i‘/i :i§
25 5

thinZ & m2KW, ZiB 6 c_g PZFiiM Aei” Z Ges mKj iTiKWYigiZK AbciZ abvzZiK |

" sinezE
5
GLb, sece=i:1—i
cos6 4 5
5
1 1 5
cosecld =——=—=—
sine 4 3
5

GLb POQ mgtKixiTFR 1_iK ciB,

ang =% - _IYAZfR _ PQ/OP

- fig ~ fg/AZfR T oQ/oP
_sino _3/5_3
cos6 4/5 4

fig _ Tfig/AZFR _ OQ/OP

o0 =—jo = JuAZR ~ pgiop
_coso _4/5_4
sin6 4/5 3
le.” : tan@® = ﬂ, coto = Cf)se
cos0 sSin@

MKYIgiZK AFE T minth”, sec?6 —tan?6 =1

2
el, tan’0 =sec’0 1= i —1:§—1:i
4 16 16

16 4

Aleri, = cosec’® —cot’f =1
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2
el, cot’0 =cosec’d —1=@J 1= 1=

. coto = \/E 4
9 3

KR:6 jiKy (%<e <nj Ges tan® :—% ntj, Aci ITHKIgiZK AbciZmgn mgiKiYs
ITFR Ges ITIKWYIgiZK AtF™ Gi minith™ 1bYq Ki |

DIy 2| cosA=~2, sinB=12 Ges A I B DFGBm2IKIY nij 222 G5 g oy il
5 13 1+tanB.tan A
mgvaib : 1~ lav AiQ, cosA=%
. Y
Aigiv Rub, sin® A+cos® A=1 N
ey a2 _ 2
, SiIn“A=1-cos” A P
_, 169
15 25 5
3
. SinA= 9.3 [A m2{KWY]
V24 75 g
: 3 » X
tanA:S'mA:%:E 0 4 Q
COsSA c 4
Aveii, sinB:E
3
144
- C0SB = y1-sin? \/ 169 169
. cosB=E
13
. sinB  12/13 12 Y
. tanB = = =— a
cosB 5/13 5
12_3 P
GLb, tanB-tanA 5 4
l+tanBtanA . 12 3 13
5 4 12
48-15 33 A
__20 __20 _33 > X
.36 20436 56 o 5 @
20 20

. tanB-tanA 33
" 1+tanB.tanA 56
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D niY 3] gb ibYg Ki : s 6 T | cos? 1 T i tan? 3 T reot™
1 1
mavavb : Avgiv Rub, sin® —=— cos = tan = Ges cot! ™ =0
: . 6 V2! =3 2

T
sin? +cos T otan? i cor™

@ (—j + (W) + ()

3—3—
4 2 4

KIR : 1] sin?Zcos?Z + tan2Zsec? ™ + cot? ™ cosec? ™ Gi gib ibYq Ki |
4 3 6 3 3 4

.o . T T 2T
sm —+Sln COS—+COS SIN®——SIN—CO0S—+CO0S™ —
2| mij Ki : 3 3 3

. T T . T T
Sin—+Cos— Sin——Ccos—
3 3

D niY 4 | 7sin?® —3cos?® =4 ntj cgiY Ki th, tan® =

%\

movaib : > Iqu AitQ, 7sin?6 —3cos’6 =4

el, 7sin’0 +3(—sin0)=4 [ sin’0 +cos?® =1]
el, 7sin?0 +3-3sin’0 =4
el, 4sin’0 =1
el, sin’e _L
4
Aeii, cos’0 =1—sin%0
= 1_l
4
_3
4
2
1an26 — sm29 { N0 < sme}
cos“0 coso
1
29 _ 4
el, tan’0 =3
4
. tan’0 _1
3

. tan 0 = +— (cguyz)|

7
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D niY 5] 15c0s?0 +2sin 6 =7 Ges —%<e <% nij,cot® Gi gibibYq Ki|

mgvaib : 1~ Iqv AitQ, 15c0s?0 + 2sin 6 =7

eV, 15c0°0 +2sin 6 =7 [.-sin®0 +cos?6 =1]
er, 15-15sin°0 +2sin@ =7

el, 15sin”*® —2sin® —8=0

el, 15sin”0 —12sin@ +10sin® —8=0

eV, (3sin6 +2)(5sin6 —4)=0

. sin@ :—g el, sin® :i
3 5

sin® Gi Dfq gib MnYihiM"| tKbbv —%<e <%

sin6 :—é ntj cos® =+1-sin’@ = 1_f=£

9 3
sin = 2 ntj cos® =+1-sin%e = 163
5 25 5
5
cotg =00 _ 3 _ 5 hLb sing =— 2
sine 2 2 3
3
3
Ges cotd =29 =5 _3 mip sine :i}
sine 4 4 5
5
Ans : E ev, E
2 4

D iniY 6| A:;‘_ I B=65 ntj cgi¥ Ki th,

(i) sin(A+ B) =sin AcosB + cosAsinB
(ii) tan(A—B) = tanA —tanB
1+tanA-tanB

cgi¥ : (i) eigey = sin (A+ B)=sin(%+%)=sin%=1

Wibcq = sin Acos B + cos Asin B :sin%cos%+ cos%sin%

D'PZi MiYZ
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w
N\&

1 3
._:_+
2 4

. eigeq = Wbeql (cguY2)|

cgvY : (ii) eigcql = tan(A-B) —tan(s %j
= fanl =L
6 3
tan ™ —tan ™
Wby = 1@nA—tanB 3

1+tanA-tanB 1+tanE-tanE

. eigeql = Wbcql (cgwyz)|

161

(i) sin (A—B) =sin AcosB — cosAsinB
(ii) cos(A+ B)=cos AcosB — sinAsinB
(iii) cos(A—B) =cos AcosB + sinAsinB

2tanZB sin AcosB + cosAsinB

(iv) tan (2B) = -

KR : A:% [ B:% Gi Rb" 1bigr= Atf mgn cgY Ki :

Abkxjbr 8-2
1]  KygKijUi e'enii by Kf1 gib ibYq Ki :
T
cos -

i) —4 i) tan"+an’ tan™
T . T 4 6
COS— + SIn—
6 3

2] cos6 =—% Ges w <6 <37n nij tand Ges sin® Gi gb ibYq Ki |

3] sinA_% —< A<m Gi TY{T cosA Ges tanA Gi gib KZ ?

dgi-21, D'PZi MiYZ-9g-10g
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4] 1 1gv AQ, cosA=% Ges cosA 1 sinA GKB iPyieiko] sinA Ges tanA Gi gib KZ ?

5] 1 1gv AiQ, tanA:—% Ges tanA 1 cosA leciiZ IPyielké] sinA Ges cosA Gi gib
IbYq Ki|

6] bgigiLZ AfF mgn cgvY Ki :
(i) tan A+ cot A = secAcosecA

(i) 1’1+cose = c0secO + coto = ‘/sece +1
1-cos6 secO -1

1-sinA
(iii) -
1+sin A
(iv) sec’® —sec’® =tan’0 +tan’®
(v) (sech —cosb)(cosechd —sind )(tanb +cotd) =1
tan® +seco —1

(vi) =tan0 + secO
tan® —sec+1

=secA —tanA

+h
a’ —b?

7| M‘uBmA:%rijﬁba>b>0,ﬁechKHhtwm:

8] hi cosd —sind =+/2sin ng,Zte 1Lyl th, coso +sin® = +/2cosO

Xsin® + ycoso
Xsin® — ycoso

9] tm6:§U¢Wnﬁ, Gi gib ibYq Ki|

x? -1

2

10] tan® + secO =x nij, t"Lvl th, sin6 =
X“+1

11] acos® — bsin@ =c nij, cgY Ki th, asin@ + bcosd = ++va® +b? —c?

12] gbibYg Ki :
() sin?® 1+ cos? T +tan? X 4 cot? ™
6 4 3 6

JUBNETVNCELINE Jovckd
3 2 6 3 4

T . ,T T T T
(iii) tanzz—smz—tanz—tan2—~coszz

(ii) 3tan2nz—sin

T T
tan— —tan— - - -
(iv) 3 ?r + €C0S—CO0S— + sin —sin—
1+tan—tan— 6 3
3 6
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1-sin? ™ cos? © 4 cos? T
. M, T T ) T
13] mij Ki: T? X 3n 61: +(sm—tan—)+(sec2——tan —j
1+sin’ " cosec’ 5 cot’ 5 3 6 6 6

8-12 iTKWYIgiZK AitjiPbii 10Zxq Astk Aigiv m2iKitYi (0 <0< %} AbciZmgn ibYigi tKSkj

AifjwPhy KiilQ] AbciZmgini cvit K madK Ges GZ mspws Kigkil mnR Aff™ cgiy Kiv
niqiQ] rerfb PZFiM AbciZmgini WPy ibaviY, Ak tKimgini WTiKWYIgiZK AbciZ Ges
AbciZmgini meibg I mie'P gutbi aviYvl 7 Iqv niqiQ] AvijPhvi GB Astk c_tg FYWZIK tKiY

(-0) Gi Abcizmgn bYq Kiv nte] Gi Dci rfiE Kti aviveunKfite %—e,%w T +6,

T -0, 37“+9, 3%—9, 2n +0, 2nt -0 Ges nx%+9 | nx%—e [thLitb n  abiziK

cYmsL'v Ges 0<0 < Tﬂ tKiYmgini ITIKWYIgiZK At jiPby ASF3 _IKie]

8.12 (K) (-0) tKutYi iTtKWigizK AbciZmgn [0 <0< %) |

gib Kii NYwggwo k! OA Gi Aw™ Ae b OX f_IK Nioi Kilii tecixZ 1K Nti c_g PZFiM
Z/XOA=6 Ges Nioi Kivi " {K GKB ~iZ Nti PZ_ PZFitM ~XOA =-6 tKiY Drcb Kii (iPT :
8.21)] OA ki Dci thiKithiie™ P(x,y) 1bB] GLb P(x,y) 1ee” t_tK OX Gi Dci PN jn
AuK Ges PN tK elaZ Kivg Zv OA" tK Q 1e"fZ tQ™ Kfi] Zintj QN filv OX Gi Dci jo|
thinZ p(x, y) 1© 1 Ae b c_g PZFuiM tminZ x>0,y >0 Ges ON =x,PN =y .

GLb AOPN 1 AOQN mgiKii iITFROtqi ~PON = ~QON, ZONP = ZONQ Ges ON Dfq
ITFRi maviY evd] mZivs iTFRAQ memg|

P(x)_y)
& @ »
x  o[N-e [N T x
Q(x;')’)

PN =QN Ges OP =0Q. Y pT 8ot
Q e i Ae b PZ_ PZFiM nlqg Gi tKulU FYWZK| mZivs Q 11 W¥s Q(x,—y)| OQN
mgtKYx iTFRi 19T ON = fig, QN = ju Ges 0Q = AiZFR = r (ai)]
Zintj ceeZx AvtjiPhv 1K Aigiv CiB,

i —iu— = ﬂ = __y = —Gj
sin(-9) NZTR 00 , Sin@
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ju - ON = 5 =
cos(—9) AZIR . 00 ; cosO
tan(-0) —12 = QN = =Y = _tane
fig ON r

GKBfite, cosec(-0)=—cosecO, sec(-0) =secO, cot(-0) =—cot0.

D wniY 8]  sin T le—sin®™, cos| - F |=cos®, tan| - |=—tanZ,
6 6 4 4 4 4

T L T T L T
cosec| —— |=—cosec—, sec{ —— |=sec—, cot| —— |=—cot—.
( 3) 3 ( 3j 3 ( GJ 6

8.13 (K)| | Z -6 | tKiY er ciK tKitYi iTtKiYigiZK Abcizmgn [0 <6 <™ |.
2 2

aii, tKitbv NYwggib Ttk OA Zvi Aw™ Ae wb OX 1_IK Nioi Kwii tecixZ 11K Nfi c_g PZfiM
/XOA=0 fKWY Drcb Kii] Awevi Aci GKIU Tiki OA” Aw™ Ae b OX T iK GKBiI"iK Nii

ZXOY :% tKiY Drcb Kivi ci OY Ae Wbt iK Nioi Kwvi 1" iK Nfi £YOA'=-0 1KY Drcb

—~

Kti (iP1 : 8.22)]

Zinj, 4XOA’:%+(—6) = “E—e

OP Ges OQ mgb “iZafi P 1 Qi gt 1K OX GiDci PM I QN jodq AuK]|

ai, OP=0Q=r Ges P 11 h¥% P(x,Y).

GLb APOM 1 AQON mgiKis ITFROIgi ~£OMP = ZONQ, ZPOM = ZOQN Ges
OP=0Q.

. \TFRE memg|

.. ON=PM =y Ges Q Ie~i ihi¥ Q(y, x) . Y

Y
»

Zintj ANOQ Gi t91{T Aigiv ciB,

2 oQ r « >
X' 0] o (Pxy) X
cos(z—ej = O—N =Y - sin® v N
2 0oQ r Y’ M
5@ : .23
tan E—e = ﬂ = — = coto
2 ON vy
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GKBfite, cos ec(% —ej =seco , sec(% - ej = cosech

Ges cot[%—@} =tan® .

D niY 9| sin(zj = sin(i—ij = cos ™
3 2 6 6

JIYig: 6 Ges (%—e) tKiY "BiU ci Ui ciK (Complement Angle)| Gi™1 GKiU sine Aciwi

cosine, GKiUI tangent Aciili cotangent Ges GKiUl secant Aciii cosecant Gi mgwb|
IKY_xivielqu ietk I fite 397 1iLte]

8.13 (L] ("E +ej tKItYi ITEKIYIgIZK AbciZmgn (o <0< "Ej |

aii, NYiggwo k! OA Gi Aw™ Ae b OX T_IK Nioi K tecixZ v iK Nii c_g PZfiM
/XOA=0 Ges GKB I"tK Al Nii 4AOA':"E tKiY Drcb Kii (PT 8.23)] Zinij,

/XOA= /YOA' =@ Ges 4XOA'=%+9 |

gib Kii, OA iikii Dci P(x,y) fhiKvby 1e~] OA" Gi Dci Q e W Ggbfite 1bB thb
OP=0Q nq| P I Q1" t_tK x-Aff[i Dci PM 1 QN j= Unb]

ZPOM = ZNQO = £YOQ =60 .
GLb mgtKWxiTfFR POM 1 QON Gi gia~ ~/POM = ~/NQO

Z/PMO = ZQNO
Ges OP=0Q =r (aii)] Y
. APOM I AQON memg| X O(-y, x)A
A
~. |QN|=|OM|=x z
0\0}|-.2 P(x, y)
Ges [ON|=|PM|=y ‘ 0 R
TN "
A ir, ON =-y, ON =x X ¢ " *
Qe i Tibith Q(-y, X) Y
59 : v.2©

. Agiv ciB,
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Cos EC(% +9) =seco , SGC(%+9) =—coseco

Ges cot(%+e) =—tan®.

DniY 10 | sin[z—nj=sin(£+£J=cos£=—3
3 2 6 6

cos Sl —cog| T4+ ——sinE——i
4 2 4 4 2

KR : sec(s%j, cosec(%j Ges cot(%tj Gi g ibYqg Ki|

8.14 (K)| (m +6) tKitYi iTtKiigizK AbciZmgn (0 <0 < %)

D'PZi WYZ

an NYwqgwo k! OA An™ Ae Wb OX f_tK Nioi Kwii lecinZ 1" tK Nti c_g PZfitM ~XOA =6
Ges GKB 1" 1K Avi I Nti ZZiq PZFiiM ZAOA =x tKiY Drcb Kii (iPT : 8.24)]

Zintj ZXOA = (r +0).

GLb OA iikii Dci thiKvtbv 1~ P(x,y) 1bB] OA’ Gi Dci Q e W Ggbfite 1bB thb,

OP=0Q=r nq|
P I Q niZ x-Aifli Dci PM | QN jo Uib]

APOM | AQON mgiKix ITFROiqi gita® ~OMP = ~ZONQ,

ZPOM = ZQON Ges OP =0Q = r | mZivs iT¥Rdq memg|
- |PM|=|QN| Ges [OM|=|ON]|

thinZ P we™i W (x, y) tminZ Q 11 Wl (—x, —y) .
. Aigiv ciB,

X!

Y!
@ :v.28

Y
A
A+0 P(x, y)
AR ,
T e85 M X
Q(-X, 'y) v
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. e A
sint +0) = —~ = —sind
r

cos(m +6) = _TX = —cosf

tan(t +0) = _x = tan®

Abiicfite,

cosec(r +6 )=—cosecd, sec(r +0 )=—secd Ges cot(m +6 )=cote .

D niY 11] sin(4—nj = sin(n +£j — _sin® = _ﬁ
3 3 3 2

COS @j = COS(TC +£j = —COSE = —i
4 4 4 2
tan[7—“j - tan(n LI j —tan Y=
6 6 6 J—

KR : sec(%tj, cosec(S4 ) Ges cot( ] Gi g ibYq Ki|

8.14 (L)] (r —6) tKutYi iTtKwigiZK Abcizmgn (0 <8 < %) |

167

an, NYiqgb itk! OA Au™ Ae wb OX t_ 1K Nioi Kivi lecinZ v iK Nii £XOA=6 tKiY Drcb
Kit] mikiU GKB 1" tK Avil Nti ZAOX'=m fKiY Drcb Kivi ci OX' f_iK Niol Kwi 1" 1K

Nt X 'OA =—-0 tKiY Drcb Kii (IPT : 8.25)]

Zinfj ZXOA' =1 +(-0)=7 —96.
OA ikli Dci P(x, y) thiKithiie>™ 1bB Ges aii OP =r |
OA’ ki Dci 0 thiKithvie>™ 1hB tho OP =0Q =r nq|

GLb AOMP I AONQ mgiKixiTFREtqi gla’ ZOMP = ZONQ, ~POM = ZQON

Ges OP=0Q=r
mZivs \TFRIQ m K|

" |OM|:|ON|:x Ges |PM|:|QN|:

Qi bl Q(=x, ). A 0(-x, y)

Zinty, Agiv CiB, >
sinft —0) = 1 = sin® x N0

cos(m —0) = _TX = —Cos0 .
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tanr —0) = - = —tan®
—X
AbifcTite,

cosec(r —0 )=cosecOd , sec(t —6)=-secd Ges cot(r —6 )=—cotd .

D niY 12| Sin(Z?n :Sin(n —%):sinizﬁ

COoS 3_117 = COS TE—E ——COSE———
4 4 4 2

tan(ﬁ = tan(n —Ej = —tanE = _i
6 6

KR : cosec(?’%), sec(%nj Ges cot(%‘j Gi g 1bYq Ki|

JIYVig : 0 Ges (x—6) tKiY “BWU ci Ui modiK| modiK tKidYi sine I cosecant mgib 1
GKB iPyieikd | IKS cosine, secant, tangent | cotangent mgib I iecixZ iPyieiko]

8.15 (K)| (%‘—9) tKitYi iTIKiYigiZ AbciZmgn (0 <6 <%j

ceeZr AifjwPovi 8.13 (K) I 8.14 (L) Gi gia'tg Aigiv CiB,

(0ol -0 (5 -0) o
of ool (-0 oo -om
w3 e o (0

AbifcTite,

Cos EC(%C —9) =-seco , 880(47“ —9] =—C0seco

Ges cot(%t —ej =tano .

8.15 (L] (37" +ej tKIYi ITEKYIgiZK AbciZmgn (o <0< %j |

ceeZ AifgwPbvi 8.13 (L) 1 8.14 (K) e"envi Kii cvlqv hig

sin(?’lﬂa} =Sin<{m +(£+9) = —sin(£+9j =—C0s0
2 2 2
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cos Sl+9 —cosim +| =40 |\ =—cos| Z+0 =—(-sin®) =sin®
2 2 2

tan 3—n+e —tanim +| 240 |\ =tan| =46 |=—cotd
2 2 2

AbifcTie,

cos ec[%t +0 j =-—5eco
sec(%t +0 j =C0seco
cot(?’?n+ej =—tano .

8.16 (K)| (2r —6) tKitYi iTtKigizK AbciZmgn (O <0 < %)

cigZ ev Ak Ae it (2r—6) TKitYi Ae ib PZ_ PZ_fiM K Ges (-6) tKitYi md_ igtj
hig] ZB (6) I (2n —6) tKitYi iITtKWYIgiZK AbciZ mgib]
. sin(2n -6 )=sin(-0) =—sind
cos(2r —6 )= cos(-0) = cosh
tan(2n —6 )= tan(—0) = —tan®
cosec(2n —6 )= cosec(-0) = —cosech
sec(2n —0 )=sec(-0) = seco
Ges cot(2r —6 )=cot(-0) =—cot®

8.16 (L)] (2r +6) tKitYi iTKigizK Abcizmgn (O <0 < %j

cigZ e Ark Ae it (2n +6) tKitYi AeTib c_g PZFiM (Kig 6 tKitYi I (2n +6) tKitYi
AbcvZmgn GKB nie|
mZivs

sin(2n +6 )=sin®, cos(2r +6 )= cosd

tan(2n +6 )= tan®, cosec(2n +6 )= cosecd

sec(2n +0 )=sec@, cot(2n +6 )=cote .

8.17| thikwtby tKYi A r, (n X % J_re] TKAY T iTIKYIgIZK AbciZmgn ibYiqi cxiZ [0 <0< %j l

ibtgi3 cxiZ1Z thikutby iITIKiIgiZK tKitYi Abcizmgn ibYq Kiv hig|

dgi-22, D'PZi MYZ-9g-10g
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aic 1: (K) c_tg ¢ E tKiYiK “BFitM FiM KitZ nie hii GKIU Ask % el 7‘5 Gi n _IYZK Ges
AciiU m2tKwY| A_ir ¢ E tKibtK (n x%iej AKiti cKik KifZ nie]

aic 2 : n fRio msL'v nfj AbcviZi aiY GKB _WKie A _ir sine AbciZ sine _Kie, cosine
AbciZ cosine _IKie BZw |

n etRvo nij sine, tangent | secant AbcvZ_ ijv cosine, cotangent 1 cosecant G
ciieiZZ nie| GKBfte, cosine, cotangent 1 cosecant h_vuig sine, tangent | secant
G crieiZZ niel

ac 3 : (n x%iej tKitYi Ae b tKib PZFitM tmUr Ribvi ci H PZfiiM ¢ E AbcitZi th iPy

tmB WPy avc-2 1_iKbificZ AbcitZi cte emiZ nie|

le.>.: 8.17 T 1K elYZ cxizi mnvth” thiKutbv iTIKWigiZK AbciZ ibYq mee etj kv it i GB
CxIZIZ ITKYIgiZK AbciZ ibYigi Rb™ Det™k 1 Iav nijy]

D wniY 13] sin[%‘ﬂaj tKitYi 19T n=9 GKU 1efRvo msL'v] ZiB sin ciieiZZ niq cos nie|
Avent, (9-%+ej “kg evigzxg PZFutM _iK dij sin Gi 1Py abvZK]
" sin(%E +6j = C0S0 .

sin[%n—ej Gi 1T n=9 efRio Ges (%—e] beg ev c_g PZFiM WKig sin Gi Py
abiZK |
" sin(%—ej:cose.
2
O - = - O <
tan(7+ej Gi t1f1 n=9 1efRvo efj tan nfe cot Ges (7+ej kg ev 10Zxq PZFiM

_IKiq tan Gi Py FYvZK]

" tan(%Jrej =—coto .

GKBfite, tan(%—ej =coto
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Ges cosec(8m +0 ) AbciZmgniK 0 tKitYi AbcitZ cKik Kil

KR : sin(%ie} cos(l1n ie)tan(ﬂ%iej,cot(l&t ie)sec(%ie)

8.18| KiZcqg D wniY :

D niY 14| (i) sin (10 +0), (i) cos(%}

1in . On
(iii) tan(?j, (iv) cot(e —7j |

(v) sec (— %j Gi gib bYq Ki|

mgyaib : (i) sin(l0r +6) = Sin(ZOx%+9j

GLutb, n=20 Ges sin(zox%wj

tKWYIU 21Zg ev c_g PZFuiM Aei Z|
. sin(10m +6) = sin6 .

(i) cos(&j = cos(Gn +£j
3 3
= cos(12 x X Ej
2 3

GLvtb n=12 Ges % c_g PZfuM Aei Z|

) (19%)_ T 1
. COS§f— | =COS—=—.
3 3 2
(iii) tan(ﬁ) = tan(Zn—Ej
6 6
[4x£_£j
2 6

—tan% [n=4 1 PZ_PZFM|

1
—
Q
>

1

=

o oo %) (5]

171
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—cot(%—ej

2

—cot(9x£—ej
2

—(~tan®)

tan®  [n=9, %_e Gi Ae ib 4_ PZFilM]

(v) sec(—%} = sec(ﬂTnj [ sec(—0) =secH]

= sec(l? X T + Oj
2

= cosecO [n :17,1777E y At Dci] (AmsAugz)

D wniY 15] g ibYq Ki :

Lo 11 5 . 101 31 5
(i) sin=—=m +Cc0S—T +SiN—-T + COS—T + COS—T
90 36 90 30 3

.. » T , 13n , 167 , 47
(if) cos“—+C0s“ ——+C€0S" ——+C0S" ——
15 30 15

R | 5 . 101 31 5
mgvawb : (i) sin==m +CcoS—m +SiNn—-7 + COS—T + COS —
90 36 90 30 3

_ . 22m 25 . 202 186 300
= SiN——+C0S——T +SIN——T +C0S——T +COS——T
180 180 180 180 180

1
<2
=]
a
+
o
(@}
T
a

|
<)
a

|
o
(@}
T
a
+
)
(@}
T
a

. in
180 180 180 180 180

1]
(@]
@)
T

1]
N |-

.. ) T ,13n , 16
(i)  cos®—+cos + C0S +C0S" ——
15 30 15 0

_ , 21 ,13n , 321 , 4T
= €0S° —+C0S° ——+CO0S + C0S
30 30 30

D'PZi MiYZ

.22 25 : 22 25 60
SIN—T +C0S——T +SIN| T +——T |+COS| T ———T |+COS| 2T ———T
180 180 180 180 180
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, 2 , 131 n 13n))° n 2\
COS“ — +C0S° ——+<cos§| 3- — ——— +4C08| 3-—+—T
30 30 2 30 2 30
2% 13 2%

1
(@]
(@)
wn
N
+
(@]
(@]
wn
N
S|
a
+
|
%2}
o
=
w
8|
N
N
+
|
wn
>
8]
N
N

13n

) 2T 2 . o1 .
C0s? == +c0s +sin +sin? ==
30 30
= coszz—n+sin22—n]+ coszﬁ+sin l—nj:1+1:2
30 30 30 3

sin6 +cos(-0) _ 51
sec(-0)+tan® 26

D iniY 16] tan® :% Ges cos® FYiZK nij, cgwY Ki th,

cgly : tan® :% Ges cos® FYizK nlaqig 6 tKitYi Ae b ZZxq PZFiiM|

A _ir, tan® _S5_-5_Y
- 12 X

-12
x=-12, y=-5
r=x2+y? = /(-12)% + (-5)% =+/144 + 25
= 4/169 =13
sing=—Y__°
r 13
cos0 = X =12 Ges secp =+ =13
r 13 coso 12

sin® +cos(-0) _ sin6 +cosH
sec(-0)+tan® secH +tan6

[ - Cos (6)+cos, sec(—0 =sech ]

5 12 17

_ E E_ E _ 17 12 51

= = = x=—==—"[cqwYZ
12 5 8 137 26 9l
13 13 12

D niY 17| © =% ntj ibig3 AL i (mETi) mZ'Zv hiPB Ki |

1-tan%0

c0s20 =cos”0 —sin’H = 2cos’0 —1=1-2sin’0 = 5
1+tan“6

cgwy : 17 lgu AuQ, 6 :%

cos20 =cos| 2.% :cos£:i cos£=E
6 2 2
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2 2
C0s?0 —sin®® =cos® = —sin? ~ = 3 —[EJ coslzE sin™ -1
6 6 6 2 6 2

2
4

=03 9.3 ,.32_
4 2

2
%
:

o1t
2

2
200526 —1= 20052%—1: 2(?} _1
1

2

1-2sin’0 =1—2-sin2%=1—2-(
1
2

1
4

3
1+ =

-1 2
-_3_-3
1+1 4
3 3
2 4 1
= X — = —
3 3 2

_ 2

0320 0520 —sin’0 = 2¢0s°6 —1=1-2sin’0 = = tanzg [hPBKZ]
n

le.” : Dctiv® Atf mgn 6 Gi th tKitYi gitbi Rb™ mZ") cieZx chitq Aff mgn cgY Kiv nie]
D IniY 15| tan@ = —/3, %<e <2n nij © Gi gbKZ?

mgvawb : tan® Gi FYWZK nlqig 6 Gi Ae Wb fZxq ev PZ_ PZFiiM _iKie|

W0Zxq PZFiiM tan® = —/3 = tan(n —%j

= tanz_n
3
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3
3

GIU MnY$hiM™ gib| KiilY "E<e <on.

~ 0

Avevi, PZ_ PZFVIM tan® = —+/3 = tan(Zn —%j

= tans—n
3

. 0 :5?“ 7 <6 <2n kZ cijb Kiil

51

. 21
-0 GibYgagb, = 1
1 1bYq gv 3 3

D iniY 16] mgvavb Ki [O <0 <%) :

(i) sin® +coso =2
(if) sec6 +tan® =3
mgiaib : (i) sin® +cosd =~/2
el, sind =~/2 —cosd
el, sin?0 =2—2+/2coso +cos’0
el, 1-cos?0 = 2—2+/2 cosd +cos?6
el, 2¢0s%0 —2+/2¢cos6 +1=0
&1, (2 cos0 —1)°=0
el, v2cosh —1=0

1 T
ey, C0s6 =— = cosz

V2

T 0=—.
4

IbtYq mgvath6 = nz.

(if) secO +tan® :\/5
1 sin6
cosO coso
el 1+sin0 :\/§
cosO

el, (1+sin0)? = (v/3 cos0)?

eV, 1+2sin6 +sin®06 = 3co0s’6
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el, 1+2sin@ +2sin’0 =3(1—sin’0)
el, 1+2sin® +sin’0 +3sin’6 =3
eV, 4sin?0 +2sin =2
el, 2sin’@ +sin@ —1=0
el, 2sin®0 +2sin® —sin® -1=0
ev, (2sin® —1)(sin6 +1) =0
2sin@ —1=0 ey, sin6 +1=0

A r, sin® =% ey, sine =-1
0<6 <"E Gi Rb™ sin® =—1 niZ citi bietj GiU MnYthi™ b
sin® =£:sinE
6

.0 =% IbtYq mgvaib |

DEi:p ="
6

le.”. : him 0<0 <2r nZ, Zinij sin® :% Ges sin® =—1 DFq gib MnYthiM' nZ| tmiqT

mgvab nZ 6 =% Aeo =37n.

DTwniY 17] 0<86 <2r nij, ibigi=3 mgKiYmgini mgvab 1bYq Ki :
(i) sin®@ —cos*6 =cosO
(if) 2(sin6 cos6 +\/§) =+/3¢0s0 +4sin0

mgvab : (i) sin®6 —cos?6 = coso

el, 1—cos’0 —cos*0 = coso

ey, 1-2cos%0 —cos =0

el, 2c0s*0 +cos8 —1=0

eV, (2cos6 —1)(cosO +1)=0

2c0s0 —1=0 A ey cosf +1=0

A _\r, cosO =% A evcost =-1

T
A _ir, cos6 = cosE A el cosb =cosm

. 9:5, .
3
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thinZ 0<8 <2r tminZ Dfq gib MnYfhi'|
IbtYq mgvawb : 6 :%, T.

(i) 2(sin® cos6 +\/§) =+/3¢0s0 +4sin6

eV, 4(sin?6 cos26 + 2+/35in6 cosO +3) = 3c0s20 +8+/3¢0sH sind +16sin26
el, 4sin?0 cos?0 +8./3sir0-c0sT +12 = 3¢0s° 6 +8./3c0s8-5TE+165in20
el, 4sin”0 cos’0 +12=3cos’ +16sin’O

el, 4sin”0(1-sin’0)+12=3(1-sin*0)+16sin’O

el, 4sin’@ —4sin*0 +12 =3-3sin’0 +16sin°0

el, 4sin*0 +9sin’6 -9=0

el, 4sin*6 +12sin’0 —3sin’6 -9=0

el, (4sin’0 —3)(sin’0 +3)=0

", 4sin’0-3=0 e/, sin’0+3=0

A ir, 4sin’@ =3 el sin’0 =-3

. sin’@ :% [sin®6 =-3 niZ citi by et MnYIhW™ bg, KiiY —1<sin@ <1]
V3

ey, sing =+—
2

e &

. sin@ =— Ges sinf =—
2 2

A_r, sin® :sin% Ges sind :sin(n +%)

g 9=E Gese=4—7C
3 3
il
. bty bo="
IbtYq mgvav 3 3
Abkijhbr 8-3
i 1 ... .
1] sinA = —— nij sin2A Gi glb KZ ?
| 72 ] g
1 1
K. — L. =
J2 2
M. 1 N. v2

dgi-23, D'PZi MiYZ-9g-10g
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2| -300° tKiU tKib PZ_fiiM _1Kie ?

K. cg L. 10Zxq
M. ZZiq N. PZ_
3| sind + cosO = 1 ntj sind Gi gwb niel
i 0°
i 30°
iii 90°
ibtPi tKvbiU mivK ?
K.i L. ii
M. 1 ii N. i Lii
4. cviki T Abmiti
: _4 A
(i) tand = 3
. 5
(ii) sin@ = 3 4
2 9
(i) cos =5 Ns : C
IbiPi tKvbiU mivVK?
K)yilii Liliii Mii biii (N)i,iibiii
1biPi PETT AjuiK 5 bs 1 6 bs ctki DEi “il :
C
b a
0
A B
5] sinB + cosC =KZ?
K 2 L 2
a b
y a?+b? ! ab
"~ ab " a’+b?
6] tanB Gi gib tKvbiU ?
a b
K. PR L. PY
M, 2 TR
Ja‘-b? a?—b?

7] gbibYqgKi :

(i) sin7n (ii) cos% (iii) cotlin (iv) tan(

=

D'PZi MYZ
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19 . 25n .. . 3ln
(V) cosecT (vi) sec(—Tj (vii) smT
8| cg Ki th,

. 17 13n O T
i) cosﬁ+ COS——+C0S—+Cc0s—=0

10 10 10
(i) tan - tan5—n tan7—7E tangzl
12 12 12 12
(i) sin? T +sin? ™ 45in? 8% 4 6in? I 2o
7 14 7 14

. . In 13n 50 . 1lx
(iv) sin—cos——-cos—sin—=1
3 6 3 6

. 13n 13 . 1In om
(v) sin—cos=—m —sin—cos| —— |=1
3 6 6 3

(vi) tan@ =% Ges sin® FYiZK ntj Ll th,

9] gwbibYg Ki :
. On 50 . 3t . 5n
(i) cos—+cos— +sin———sin—
4 4 36 36
(i) cot - cotgl cotS—Tc cot7—n cotg—TE
15 20 20 20 20
(iii) sin2£+sin23—n+sin2“r)—n+sin27—TC
4 4 4

(iv) cos®™ + cos? I 4 cos? T 4 cos? &
8 8 8 8

L1t . ,5m , 37n 2 OT
(v) sin®——+sin“—+C0S* ——+C0S" —
18 18 18 8

10] o :% nij wbigi=3 At mgn cgvy Ki :

2tan0
1+tan?0

(i) sin30 =3sin® —4sin°0

(iii) cos30 =4co0s*0 —3cos6
2tan®

1-tan’0

(i) sin® =2sin6 cosO =

(iv) tan20 =

11] ¢ EKZ ciY Kii o (Aijdi) Gi gib ibYq Ki :

(i) cota =—/3; 3l<oc <2n
o

sin® +cos® 14

179

251
(viii) cos(—Tj

secO +tan® 5
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.. 1 =« 3n

(if) cosoo =—=; —<o <—
2" 2 2

(iii) sinoc=—£; T ca<
22 2

(iv) cota=-1; m <o <2n

12| mgvavb Ki : (hLb 0<6 <%j
(i) 2cos’0 =1+2sin’0 (i) 2sin”*® —3cosO =0
. . . 4
iii) 6sin°0 —11sin® +4=0 iv) tan® +cotd = —
(iii) (iv) 7
(v) 2sin®0 +3cos6 =3

13| mgvavb Ki : (hLb 0<6 < 2r)

(i) 2sin®0 +3c0s6 =0 (ii) 4(cos*® +sinB)=5
(iii) cot’6 +cosec’d =3 (iv) tan®@ +cot’e =2
(v) sec’0 +tan’0 =§ (vi) 5cosec’® —7cotO cosecd —2 =0

(vii) 2sinxcosx =sinx(0<x < 2m).
14]

K. IPfT ABC GKIU eEvKii PiKy Ges PiKuUi AB Piici ““N* 25 tm.ig. nij 6 = KZ ?
PvKwU 1 evi Nti KZ igWii ~1Z AiZpg Kite ?

L. ABC PiKulU ciZ tmtKiU 5 evi AieiZZ nij PiKwUi MiZteM NEwg KZ nte ?

M. WP{T ABOD nij sin® Gi gib e'envi Kii cgiY Ki th, tan® + sec6 = x

15 .

K. IPIT O, etEi 1K™ ntj B Gi eEiqgib Ges AC 1bYq Ki |
L. cgwY Ki th, tanA + tanB + tanC + tanD = O

M. Sec6+CosO = P nij P Gi g ibYq Ki Ges mgxKiYiu mgvaib Ki |
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beg Aa'iq
mPKxg I gMwi ~grq dvskb

(Exponential & Logarithmic Functions)

mgmigigK ev eZvg mPK 1 jMwi~giq diskibi AtbK cigM teaq Gi PPy Ae'nZ iigiQ] thgb
RbmsL'v eix, Pperx gbvdv BZ'w™1Z Dfq diskibi ciqiM ie™"gib]

Aa'vq Tkl ik qTv_xiv

gj” mPK I Agj~ mPK e"\L'v KiiZ ciite]

aj > 1 Agj~ mPiKi Rb"verfo mT cgiY 1 cigiM KifZ ciite]

mPK 1 jMwitgi cvi GwiK malK el KiiZ ciite]

JMuitgi rerfb mT cgiY I cigM KiiZ cite]

i tgi rfiE ciieZb KitZ ciite]

mPKxg, jMwi~giq I ciggib diskibi aviYv €L KitZ ciite Ges MwYiZK mgm'v mgvavb
KiiZ ciite]

diskbmgini tjLIPT AsKib Awini nie|

mPKiq, jMwi~giq 1 ciggwb diskbmgntK tjLiPETE mnith” Dc ich KitZ ciite]
KygKigUtin mnith” jM I ciZzjMibYq KitZ ciite]

YV V V YV VY V

YV V V

9:1 gj 1 Agj mPK: g@aigk exRMIYIZ AvijwPZ 1KQ 1elq hv G Aa'iqi AvjwPhvi vi_ DijL
Kivnijv:
R mKj ev e msLvi tmU
N mKj vFweK msLvi tmU
Z mKj cY msLvi tmU
Q mKj gj~ msL'vi tmU bt~k Kii|

ail a GKiU ALE msL'v ev FMisk hv abiz/K ev FYWZXK niZ citi Ges n GKiU abizZK ALE msL'y]
Zintj a tK n eii Y Kitj YdjUiKyjlvng a"=a-a-a............ (n ei) a

Ges a” tK ejing a Gi n NiZ| Gifc t{T a tK ejv nq ibab e rfiE (base) Ges n tK ejvng
a Gi NitZi mPK (exponent) A el a Gi mPK]

mZivs 3* Gi 19T rFiE 3 Ges mPK 4
(2 L~ .2 .
Avel, 3 Gi 19111 vhiE 3 Gi mPK 4|

msAi: mKj aeR Gi Rb’
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(1) a'=a
(2 a"=a-a-a... a (nmsL'K Drci”K), thLtb, ne N,n>1

Agj” mPK:
Agj " mPiKi Rb" a*(a > 0)Gi gib Ggbfife wbi"60 Kivng th, x Gi g~ Amb gib p GiI Rb’
aP Gi gib a* Gi gitbi Amb ng] D wiY iic, 3%5 msL'wU ietePbi Kii | Aigiv Rub, +/5 GKiU
Agj> msL'v Ges +/5 =2-236067977......... (GB gib K'yjKijUi e'envi Kii cvlgr iMiqiQ Ges
“kigK 1e Vi th Ab3 Zv /6 ivibt k KivnigiQ)] +5 Gi Amb gib infmie

p,=2-23 p, =2-236 p, =2-2360

p, =2-236067 p; =2-2360679 P =2-23606797
letePhy Kti 3% Gi Amb gib intmie

g, =3°% =11-5872505.................

g, =3*** =11-6638822.................

g, =3*%% =11.6638822.................

q, = 3% =11-6647407.................

Qs = 377" =11.6647523.................

Qe =377 =11.6647532.........00......

cvlgrhig (GB gib, 1jv I KvjKijUi e'eni Kii cilqriMigiQ)
el leK cif], 3% =11.6647533.........

9-2 mPK matikKZ ml :

mi1:aeR Ges neN nij, al=a a™'=a"-a

n+1 msL'K
corY - msAibhigr a'=a Ges neNGi Rb" a"* = 4-a-a...a-a=a"-a
~———

“oe : N mKj vFweK msLvi tmU
m2:neR Ges mneN nij a™-a"=a™"

cgy : thiKitby me N 1bi"6 Kii Ges n tK PJK ati tLijv eK™ a™-a" =a™™".......(1) retePhy
Kii |
@) G n=1 eimiq ciB,

eigcT a™-a'=a"-a=a™" Wibc [mT 1]
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. n=1GiRb @ mZ|
GLbaii, n=k Gi Rb" () mZ'] A, a™-a*=a™"*.. .... (2)
Zntj, a™-akt=a"@"-a) [l 1]
=(@"-a*)-a [,1Yi mnihiRb]
a™*.a [Artin Kiby]
a™* [T 1]
Air, n=k+1, Gi Rb" (1) mZ'|
mZivs MuYiZK Avtiin cxiZ Abhigx mKj ne N Gi Rb" (1) mZ’|
o thtKby myne N Gi Rb" a™-a"=a™"

m+n |

| a"-a"=a
elYZ mhiUiK mPiKi tgSigK mT ejv ng]

ml 3] aeR, a=0 Ges mneN nij a_n: a™" hLb m>n
a

hLb m<n

n-m

cgY : (1) gtb Kit, m>n Zinfj m-neN

am—n . an — a(m—n)+n — a‘m [m'l‘ 2]
a" .
—=a"" [fuiMi msAi]

a

(2) gtb Kii, m<n Zinfj n-meN

an—m _am _ a(n—m)+m _ an [mT 2]

m
Z—n = anl_m [FuiMi msA]

6" : mhiu MaYiZK Artin cxiZtZ cgiy Ki [T 2 Gi Abiic]
ml4:aeR Ges mneN nij, (a’“)nz a™

mi5:abeR GesneN ntj, @-b)'=a"-b"
[mT8g Atiin cxiZiZ cgwY Ki]
‘ kb 1 FYvZK cY misiL'K mPK| ‘

msAi: aeR, a=0 nij,

(3) a’=1

@) a"=1 thidb neN
a

183
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g3e” : mPIKi aviYv macmiitYi mgg JY° iy ng, thb mPiKi tghijK mT a™-a"=a™" mKj
191118 "ea K|

mhU ™ m=0 Gi Rb"mZ" nq, Zte a°-a"=a’" A_r, a° 2 _1niz nie|

GKBfite, MU hi™ m=-n(neN) Gi Rb"mZ" niZ nq,

Zte a™a"=a ™ —a®=1 A, a” =% ntZ nte| G K j " 1itLB Dctii msAv evby Ki

niqiQ]

DYiniY 1] 2°.2°=2>"% =21
35
F
F 1

— 35—3 — 32

1

(5)3 5 5 5 5x5x5 5

—_ = —X—X—= = —

4) 4 4 4 4x4x4
(42)7= 42T _ glé

(a2b3)5: (az)f’. (bs P_ 225 .S = glopts

D iy 2| 6° =1,(-6)° =1, 7" :%.

7*2_—2:#104_—:01
7% 49 10
2_ 1 _ 1
10> 100

D miY 3] mneN nij (@™)"=a™ mhUi mZ'Zv ¥Kvi Kiiibig Ll th, @™)" =a™
thLib a=0 Ges meN Ges neZ

mgvavb : (1) GLith, @™)"=a™........... @)
thLith, a=0 Ges meN | neZ
c_1g gtb Kii, n>0 GIfIfT () Gi mZ'Zy "xKvi Kti thlay nigiQ]

(2) GLb gtb Kii, n=0 G T @™)"=(@")°=a’=1
QmZ’|

(3) metkil gib Kii, n<0 Ges n=-k, thLitb ke N
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Giﬂﬂ‘ (am)n _ (am)—k _ i - :% — g Mk — gm(k) — gmn.
a

D iniY 4] °Lv1 th, mKj mneN Gi Rb™ & =a™ thiith a0
a

m

mgvaib : m>n nij, a_n =a™" [ml 3]
a

m

g, 2 -
m < n ntj, PUCET
m —
“=a ™™ T 4]
:am—n
m
m=n nij, > :a——l a° [msAv 3]
a" a"
a amfn

6" : Dcti elYZ mPiKi msAv tjv t 1K thtKith me Z Gi Rb™ a™ Gi e cilgy hig,
thLitba = 0,mPK abvziK A ev kb A ev FYvZK ati mariYfie mKj cY msiL'K mPiKi Rb’
ibtgi® mTiU cgvY Kiv hig]

ml6:a=0 b=0 Ges mnez nij,
(K) am . an — am+n (L) a‘_n — am—n
a
(M) @m)"=a™ (N) (ab)" =a""

oft]-5

KR :
1] MaYiZK Avtivn cxiZiZ t~Lvl th, (@™)"=a™ thLitb aeR Ges ne N
2]  MwYiZK Avtiin cxiZiZ 7Ll th, (a-b)"=a"b" thLitb a,beR Ges ne N

3] MaYiZK Avtiin cxiZtZ 1Ll th, G) :in, thLtb a>0 Ges ne N |
a a

AZtci (ab)"=a"" ml e’envi Kii t™Lyl th, [%j :% thLvib, a,beR, b>0, Ges

neN |
4] gtbKi, a=0, Ges m,nez abiZK cY msiL'’K mPiKi Rb™ a™-a" =a™", mliVi mZ"Zy
Kl Ki Ll th, a™-a"=a™" hLb (i) m>0 Ges n<0, (i) m<0 Ges n<O0|

dgi-24, D'PZi MiYZ-9g-10g
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9-3 gj Gi e
mAI: neN,n>1Ges aeR nij, " Ggb xeR K thb x" =a nq, Zte tmB x1K a Gi
GKiU nZg gj ejvng] 2Zg gjiK eMgj Ges 3Zg gjiK Nbgj ejvnq]

DYiniY 5] (i) 2 Ges —2 DfgB 16-Gi 4Zg gj, KiiY (2)* =16 Ges (-2)* =16
(i) —27Gi Nbgj -3, KiiY (-3)* =-27

(i) 0 Gi nZggj 0, KiiYmKj 0" =0

(i) —9 Gi tKvtbv eMgj 1bB, KviY thiKvibv er e msL'vi eMgj AFYiZK]|

GLib, DEjL” th,

(K) hi" a>0 Ges neN,n>1 nq, Zte a-Gi GKIU Abb" abvZK nZg gj AiQ| GB abvzK
gjiK %a GivmPZ Kivng (¥a Gi “1j +a fjLing) Ges GiK aGi nZg gj ejv nq|

n tRvo msL'v ntj Giic a-Gi Aci GKIU nZg gj AuQ Ges Zi ntjv Va |

(L) ™ a<0 Ges neN,n>1 1etRo msL'v ng, Zte a-Gi GKIU gl nZg gj AdQ hv FYZK|
GB gjiK ¥a @vivmiPZ Kivng| n tRio ntj Ges a FYiZK ntj a-Gi tKib nZg gj thB|
(M) 0 Gi nZggj” %0 =0

“6e i (1) a>0ntj Ya>0
(2) a<0 Ges n ietRvo nij,
Va =1/l <0 [thLitb [a] ni'Q a Gi ciggib]]
D i 6] \/Z:2,(\/Z¢—2)%/—_8:—2:—i/§,\/a_2=|a|={a’ b a>0

—a,hLba<0
ml 7:a<0 Ges neN,n>1n iefRio nij °Lul th, Va = —gfal

cgvy : gib K, Q/H = X
Zintj, x"=al [gtji msAi]
el, X"=-a [jgGi msAi]
e, —-x"=a
el, (~x)"=a [.. n 1etRio]
. Wa =—x [gtji msAj]
mZiis Ya =—4/la] tKbbi aGi nZg gj Abb’]
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D wniY 7| -3/27
mgvaib : —3/27 =3/(3)° =-3
mI8:a>0meZ Ges neN,n>1 nij, (Q/a)m:Q/a—m
cgiY : gib Kii, Ya = x Ges ¥a" =y

Zintj, x"=a Ges y"=a"

yn — am — (Xn)m — (Xm)n

thinZ y>0,x" >0, mZis gL" nZg

gj retePbv Kti cB, y = x™

er, Ya" =(va)"

A, (Q/E)m: Rfam

mT9:h a>0 Ges M—P ng, thLitb m, pezZ Ges n, geN, n>1, g>1
n q

Zte, tam =a?
cg/Y : GLvtb gm = pn.
gib Kii, a™ = x Znitj, X" =a"
L ()T =(@")"
x"M=a™=aM
e, (xH"=(@""
. x%=aPf [gL" nZg gj retePby Kii]
o x=Ya"
Abimxy§ : hi” a>0 Ges n,keN, n>1 ng,

Zte, Va ="a*
9-4 gj tMisk mPK :

1
msAi: acR Ges neN, n>1nij, (5) a"=Ya hLb a>0 A_er a<0 Ges iefRio]

g3e"1:mPKibgg (@™)" =a™ [ml 6 ~6€7
1\" n 1
h™ mKj 19141 mZ" niZ nq, Zte [a“J —a"=al=a niZnfe, Air, a” Gi nZg gj niZ nie|

G Rb" GKwaK gtji 1911 ¢_Zv crindii ji9" Dctii msAv eYby Kiv nigiQ]
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g5e"2: a<0 Ges neN, n>11etRio nij mT 7 f_tK t~Li hig
1 1
th, a0 =4 =4 = fap
1

Gifc 191{T GB m{Ti mn¢h'B am Gi gibibYq Kiv nq]

1 1
gSe" 3 : a gj > msLv ntjl AaKisk 19T a» Agj™ msL'v ng| Giic t{T a" Gi Amb gib
e'envi Kiv nq|

m lm
msAv: a>0,meZ Ges neN, n>1ntj, (6) a”:a(nj

~6e" 1 msAv (5) I (6) Gesml 81 tKt™Lihigth, an = ("\/E)m:%/a_m
thLvib, a>0, meZ Ges neN,n>1

mZis pez Ges qez,n>1 hi Ggb nq th, %25 ng, Zte ml 9 1 1K Ly hig th,

moP

an — aq
6e" 2 cYmisiL'’K mPK g~ FMisk mPiKi msAv t 1K a" Gi e’ cvlgr hig, thLitb a>0
GesreQ| Dctii AijPby T 1K fLv hig th, a>0 nij, r tKierfb mgZj fMsk AiKiti cKik
Kivnijl a" Gi gubi tKvtbv ZviZg' nq by|

~6e” 3 :ml 6 G elYZ mPK bag, tjv miavi YFite thiKitby mPKi Rb™ mZ" ng|
ml 10] a>0,b>0 Ges r,seQ nij
(K) al’ . aS — a_I’-%—S (L) % — al’—s
(M) (ar)sz a" (N) (@) =a'b’
a) a'
0 (2] &
(2] -2
(K) 1 (N) Gi cb:cb ctqiMi gva'tg t"Lv hig th,
AbimxyS : (1) a>0 Ges 1l r,€Q nij,

7 (R R RS 1

a®-a%-a...... a*=a
(2) a,>0,8,>0....,a,>0 Ges reQ nij, (& -ay....a,) =4 -a......a.

m op om
D wniY 7] "Ll th, a"-a% =a"
thLitb, a>0;m,peZ;n,geN,n>1q>1.

WP
q
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mgvaib : % I Ep tK mgni verkd fMistk ciiYZ Kii t7Lv hig th,

mop momp AN™MO 1P
an-a%=a"™.a™ :[a”qJ [a”q] [msAv 6 e"envi Kii]

1 mg-+np
U T8

mq+np
a " [msAv 6]
mq np
= anq nq

-

KigKiU ctqiRbig Z_":

(i) him a*=1nq, thLitb a>0 Ges a=1 Zinfj x=0
(ii)) him a*=1nq, thLitb a>0 Ges x =0 Zinij a=1
(iii) ™ a*=a’ nq, thLitb a>0 Ges a=1 Zinfj x=y

(iv) hi™ a* =b* nq, thLitb %>0 GesGes x=0 Zinij a=b
D wniY 8] mij Ki :
hi~ a*=b,bY =c Ges ¢’ =a nq, Zte " Lul th, xyz=1.
mgab : (i)cEKZniZ, b=a*, c=h’ Ges a=c*
GLb, b=a* =(c*)* =c* = (b')* = b™
= b=b" = b =b
o xyz =1. (cgnYZ)|

a
- a

D niY 9] hi™ a® =b® ng, Zte 1Ll th, (%jb —ab  GesGt_iK cgiY Ki th,
a=2bnij, b=2

mgiaib : 1~ Iqr AdQ a° =b®

1 b

.. b=(a")2=a*
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ay [a oY)
eigcy = (E} =|—| =|a"-a?
a;

=ab.al=a® Wbcy (cgiv2)]|
chivg, a=2b nij

2b

— 2b
(%bj " o) = () = ()
=4=2b s b=2 (cgnyz)|

D iY 10] hi® x** =(x'x)"nq Zte x Gi gib bYq Ki]
mguawb : 1~ Iqy AdQ x*¥¥ :(x\/; )X

= (XX)&:[x-x;j :{xh;]

L ()= (0
= =3 . x:@f:%.

D wiY 11] hi™ a* =bY =c* Ges b = ac nq, Zte cg\Y Ki th, 1,12
X z

mgvawb : thinZ a* =b”’

y

el, a=Dbx
_ ¥
A, ¢c?=bY .. c=b?
GLb b® =ac
y oy vy
- bzsz bz =px 2

= 2;14.1:&4.3;2
X YA X Z Yy

b \P+c ¢ \¢+a 2\ a+b
D IniY 12] cgi¥ Ki th, (X_] X(X_] x[X—bJ =1
X X X

Xb b+c XC c+a Xa a+b
mgiab s eigel = | — | x|—| x|—
x°© x?2 X

(ciaiY2)|
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(Xb—C)b+c > (Xc—a)c+a > (Xa—b)a+b

= X xR x
— sz—c2+c2—a2+az—b2
=¥
=1 =WbcT|

1 1 1

D niY 13| hi™ a* =b’ =c* Ges abc =1 ng, Zte " Lil th, x+y+z=0

E |
mgvawb : ait, ax =b¥ =c? =k.
Zinij cB, a=k*,b=k’,c=k*

c.ooabe = k*kYk? = kX
1 Igr AQ, abc =1

kx+y+z=k0
X+y+z=0
Dniv 14| mijKi: — v 1
l+a’*+a’™ 1+z"7"+a*”’ 1+a*’+a™*
a”’ a”’
G, — + - & &
l+a’* +a’ a’(@l+a’*+a’™) av+a‘+a
1 ‘Z N
GKBfie, — - & &
1+z7+a"” a’(@+a”™ +a"’) a’+a’*+a”’
Ges 1 = a
1+a™+a** a*+a’+a”
1 1 1

mZivs ¢ E iuk

+ +
1+a’+a’™ 1+z"7"+a"”’ 1+a"’+a*"*

-7 =X

a”’ N a a
av+a’+a* a’t+a*+a?’ a¥+a’t+a“

_a’*+a’+a”’ 1
a‘+a’+a’

2 1

D niY 15] hi™ a=2+2%+2% nq, Zte LVl th, a*—6a+6a—2=0.

2 1

mgvavb : 17 1qu AdQ, a=2+23 +28
2 1
T a-2=23+283

2 1)
el (a—2)3=(23+23J

191
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2 12 1
=2242+3.28 ~23[23 +23)

2 1
= 6+6(a—2)[-.- 23+23:a—2}

e, a*-3a°2+3a-2°-2°=6+6a-12
el, a’-6a’+12a-8=6+6a-12
el, a*-6a’+6a-2=0
DY niY 16| mgvavb Ki : 4* —-3.2%2.42° =0
mgiab : 4 -3.2*?42° =0
= (27)*=3.2°.224+2°=0
= (2)2-12.2"+32=0
= y*-12y+32=0 [gtb Kii 2 =y]
= y*-4y-8y+32=0
= y(y-4)-8(y-4)=0
= (y-4)(y-8)=0

y-4=0 or y-8=0

= 2"-4=0 [.2"=Yy] = 2"-8=0 [.2"=Yy]
= 2X=4=2° = 2¥=8=2°

X=2 SooX=3

. IbiYg mgiatb x=2,3

KIR :

1] gibibYq Ki :

. 5"7 +35x5™! 3.3
(i) > (i)~

4x5"

a a%+ab+b? b b?+bc+c? c c?+ca+a’®
2] Uil th, (p_bj x(p—cj x[p—aJ 1
p p p

3| hi™ a=xy"" b=xy"" Ges c=xy"™ ng, Zte t"Lil th, a*"b"PcP =1
1 1
4] mgiawb Ki : (i) 4 -3 2=3 2-2>7
(”) 92>< :3x+1
(iii) 2 + 2" =320
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5| mij Ki @ (i) 1\2/(a8) J@°%) va* .
(ii) [1—1{1— 1—x%)* }’1]_.1

6] hi™ ¥/a =¥b =4/c Ges abc=1 nq, Zte cgiY Ki x+y+z=0.
7] him a™-a"=(a™)" nqg, Zte cgwY Ki th, m(n-2)+n(m-2)=0.

Abkxjbr 9-1

p mp

—a" thltb m, peZ GesneN.

s |3

1] cgYKith, |a

1
1\e 1

2] cg¥YKith, [am | =a™ thLib m,nezZ

3] cgYKith (@) =a"b", thidb meZ, ne N

1 1 2 11 2
4] L th, (K) {ae’—b3](a3+a3b3+b3}=a—b

3 -3

3, 3 s o
L a’+a +1:[a2+a2 _1J

az+a? +1
51 mij Ki
A 3
ol 0

ey
()

1 1 1

(N)

+ +
1+a™™b"+a™c? 1+b™"c?+b™a™ 1+cPa™+cPb"

(a2 _ bZ)a (a _ b—l)b—a

(P) (bZ _ a—Z)b(b + a—l)a—b

dgi-25, D'PZi MiYZ-9g-10g
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6

71

8l

9
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Ll th,

(K) hi x=a™b?,y=""b% z=a™b’ ng, Zte x*" .y .27 =1.
(L) hi™ a® =b,b*=c Ges ¢" =a nq, Zte pgr =1.

(M) hi™ a*=p,a’ =q Ges a® = (p’q*)* nq, Zie xyz =1.

(K) hi> x¥/a + y&/b + z3/c =0 Ges a® =bc nq, Zte t~Lvl th, ax® +by® +cz® = 3axyz .

1 1
(L) W™ x=(a+b)®+(a—h)® Ges a? —b? =c® nq, Zte "Lvl th, x* —3cx—2a=0
1 1
(M) hi™ a=2%+2 2 nq, Zte "Ll th, 2a°* -6a =5
1 2

(N) i a?+2=3%+33 Ges a>0 nq, Zfe "Lil th, a®+9a=8

3 2
5 3 1 1
(0) h™ a? =b® ng, Zte t>Lul th, [gjz +(gjs —aZ+b 3

2 1

(P)h" b=1+3%+3 2 ng, Zte "Lul th, b*—3b* —6b—4=0
(Qh™ a+b+c=0 ng, Zte t Ll th,
1 1 1 _
b —C + c —a + a b =1.
XTHXT 41 X 4+xT 41 xT+x 41

(K) hi™ a* =b,b¥ =c Ges ¢* =1 nq, Zte xyz=KZ?
(L) hi™ x* =y*=z° Ges xyz =1 ng, Zte ab+bc+ca=KZ?

(M) hi™ 9% =(27)” ng, Zv nij % GigbKz?

mgvavb Ki :

(K) 372 +27*" =36

(L) 5°+3’ =8
543Vt =2

(M) 432 =16*"
3x+2y _ 92x+1

(N) 22l o3yl _ g
212.272 =16

9-6 jMwi~g (Logarithm)
Logos Ges arithmas bigK “iU MiK k& ntZ jMwig k&Ui DrciE| Logos A ArtjiPbv Ges
arithmas A_ msL'v A _vr, 1ietkl msL'vibiq AvtjiPhv]
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msAv: hi> a*=b ng, thLitb a>0 Ges a=1, Zte x tKejing b Gi a rfIEK jMai g, A i,
x=1log, b

AZGe, a* =b= x=1log,b

lecixZpig, hi™ x=log,b=a* =b nie|

GIfI{T b msL'wUiK rFiE a Gi micty x Gi ciZJM (anti —logarithm) eij

Ges Aigiv il b = antilog, x

hi” loga=n ng, Zte a tK n Gi ciZjMejing A_ir, loga=n nij a=antilogn.

D wniY 1] antilog 2-82679 = 674.1042668
anti log(9-82672 —10)=0-671
Ges antilog(6-74429 —10) = 0-000555

“0e" : "eAuwbK KjKijUi eenvi Kii loga Gi Amb gib ibYq Kiv hig (G maitK gia'igk
eXRMIYIZ 1e wiZ eYbv 1~ 1qv AiQ) |

msAvbmiti, Aigiv ciB,

log,64 =6 thinZ 2° =64 Ges log, 64 =2 thinZ 8% =64

mZivs, GKB msLvi jMwi~g vfb rfb rRIET tcINiZ rfb niZ citi] abiZKK 1KS GKiKi mgib bg
Ggb thiKitby msL'tK vFiE ati GKB msL'vi vfb fb jMwi g bYg Kiv hig| thikvtbr abizK
msL'dK jMwi~tgi rFiE inmde MY Kiv ng| tKitby FYWZIK msLvi jMwi~g wbYq Kiv hig by

Note: a>0 1 a>1 Ges b=0 ntj b Gi Abb™ a rFiEK jMui~giK log, b @vivmiPZ Kivng|
mZivs (K) log,b=x hi" 1 tKej hi™ a*=b nq] (K) t_tK t"Lv hig th,
(L) log,@ =x (M) a™b=p

D niY 1] (1) 42 =16 = log,16 =2

1 1 1
2) 5% =—="—"—=log,| — |=-2
@5 =3=r= 95[25)

(3) 10° =1000 = log,,(1000) = 3
(4) 779 [, a"%ab=p]
(5) 18=1l0g, 2" [-log,a* =x]

9-7 JMwitgi mlvejx : (giaigk eRMIYIZ cgiY + g nigtQ tleaig GLutb va mT_1jv Lty nijy])
1. log,a=1 Ges log,1=0
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2. log,(M xN)=1Ilog, M +log, N
3. Ioga(%j =log, M —log, N
4. log,(M)" =N log, M

5. log, M =log, M xlog, b

D wniY 2] log,5+log, 7 +log, 3 =log,(5.7.3) = log,105
< . 20
D niY 3| Iog320—log35zlogsgzlog34

D niY 4] log, 64 = log, 2° =6log, 2

Note: (i)hi™ x>0, y>0 Ges a=1ZLb x=y
hi~ Ges tfKej hi~ log, x=1log, y
(i) 1™ a>1 Ges x>1 nq Zte log, x>0
(iii) " 0<a<1 Ges 0<x<1nq, Zte log, x>0
(iv) him a>1 Ges 0<x<1 nq, Zfe log, x<0

D wiY 5] x Gi gbibYq Ki hLb

. 1
(i) log g x:3§
(i) ™ logy[98++/x? —12x+36] = 2

e 1 10
mgawb : (i) thinZ log g x :352?

10

= x=(®)" ()"

3\s 310
:x:(zz] =223=2°=32

(i) thinZ logy,[98+/x? —12x+36] = 2
= 98++/x% —12x + 36 =10% =100

= /X2 —12X+36 =2
— X2 -12x+36=4
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= (Xx-4)(x-8)=0
. X=4 ey x=8.

D‘vniY 6| T‘ Lyl Th, aIogkb—logkc v blogkc—logka 5 Clogka—logkb -1

mgvavb : awi, P= aIogk b-log, c % blogk c—log, a % CIogk a—log, b

Zintj, log, p=(log, b—log, c)log, a+ (log, c—log, a)log, b+ (log, a—log, b)log, c.

= log, p=0 [mij Kii]
=P=k%=1

D niY 7] 7Ll th, x"%.y = y"™ax
cg :an p=log, y,q=log, x
mZivs a® =y,a% =x

(@) =y' = yi=aM
Ges (a")? =x" = x" =a™

- xP =y = xlog, y = ylob,x

D niY 8] t7Lil th, log, pxlog, gxlog, rxlog, b=log,b

eigctl = log, pxlog, qxlog, rxlog, b
= (log, qxlog, p)x(log, bxlog, r)
log, qxlog,b=1log, b =WhbcT|

1 1 1
+ + =1
log,(abc) log, (abc) log, (abc)

D wniY 9] t™Lvl th,

mgvawb : aii, log, (abc) = x,log, (abc) =y, log, (abc) = z

mZis, a* =abc,b¥ =abc,c’ = abc

1 1 1

. a=(abc)*,b = (abc)?, ¢ = (abc)?
1 1 1
GLb, (abc) = abc = (abc)* (abc)” (abc)?
1,11
= (abc)* ¥V *
1 11

To—+—+—=1
X y 2

197
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1 1 1
A, + + =1
~ log,(abc) log,(abc) log,(abc)

D wniY 10] hi™ P =log,(bc),q = log,(ca), r = log.(ab) nq
1 1 1
+ + =1.
p+1 q+1 r+1
mgvawb : 1+ P =1+log,(bc) = log, a + log, (bc) = log, (abc)
GKBfite, 1+ q=log, (abc), 1+ r = log_ (abc)

1 1 1
+ + =1
log,(abc) log,(abc) log.(abc)

Zte t"Lvl th,

D wniY (9) G Augiv cgvY KtinQ,

1 1 1
. + + =1.
p+1 q+1 r+1

hr Ioga= Iogb= logc

D niY 11]
y—2 zZ-X X-Y

ng, Zte t"Lvl th, a*b¥c? =1

loga _logb logc _

= k
y—z zZ-X X-Yy

mgvavb : ai,

Zintj, loga=k(y-2z),logh =k(z-x),logc=k(x—y)

. xloga+ylogb+zlogc=k(xy—zx+yz—xy+zx—yz) =0
ey, log, x+log, y+log,z=0
el, log(@*b’c*)=0
ey, log(@*b’c’) =logl [logl= 0]

soahlet =1

KIR :

~ loga logb logc
b-c c-a a-b

2] M ab,c ciciizbil avz/K ALE msL'v ng, Zte cgwY Ki th, log(l+ac) = 2logh

1] Zintj a.b".c® Gi g ibYq Ki|

3] hr a?+b*=7ab ng, Zte t~Lvl th, Iog(—a;bjzélog(ab):%(Iogaﬂogb)
4 hr Iog(ujzi(logxﬂogy) Zte t7Lvl th, X Y_q
3 2 y X

5] h© x=1+log,bc,y=1+log,ca Ges z=1+log,ab nq,

Zte cgY Ki th, xyz =xy+ yz + zx




D'PZi MiYZ 199

6] (K)hi~ 2logg A= p, 2log,2A=q Ges q— p=4 ng, Z{e A Gi gibibYq Ki|
(L) hi™ logx¥ =6 Ges log14x® =3 ng, Zte x Gi gib1bYq Ki|

7] JMmiY (giaigk elRMIYZ ¢ K ~6e”) e'enii Kti P Gi Aimb gib 1bYq Ki thLitb,
(K) P =(0.087721)*

(L) P=%30-00618

9-7 mPKig, gMwi~grq 1 ciggib diskb

c_g Aavtq Avgiv diskb maiiK 1e wiZ tRibiIQ] GLwib mPK, jMwi~g I ciggw diskb maiik
At jwPby Kiv nijy:

IbiPi 1ZbiU tUietj elYZ (x, y) HgiRvioi gib fjv J 9" Kii :

fUlegl: | x| -2|-1/0]1|2]3
Y| -4]|-2]0]|2]|4]|6

fej2: (x| 0 |1]|2|3|4]| 5
y| 1|3

ftey3:|x|0|2|2[3|4|5 |6 7|8 ]9 |10
Y| 1|2 |4]|8]|16| 32 |64 |128 | 256 | 512 | 1024

tliej 1 G elYZ x Gi rfb vFb gibi Rb™ y Gi g, fjvi ASi mgib hv mijtilvi dwskb elYZ
nigiQl

tUiej 2 G elYZ (x,y) HgiRvioi gwb, 1jvid\NvZ diskb elYZ nigiQ]

tUiej 3 G elYZ (x, y) pigiRitoi gib v y=2" GiveYbr Kivhig] GLitb 2 GKiU ibi~6 abiz/K
e e msL'v Ges x Gi rfb rfb gitbi Rb™ y Gi elYZ gib_tjv crlar hig hv ibgijiLZ fite msAugZ
Kiv hig|

mPK diskb f(X)=a*mKj e e msLv x Gi Rb"msAugZ, thLitb a>0 Ges a=1
thgb y=2%,10",e* BZw™ mPK diskb]|

KR :
1biP1 QiK elYZ mPK diskb fjL :
Il | x| -2|-1]0 |12 2l x| 2210|123
vyl 212,54 y|-3lo|3]6]09
4 2
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3l {x|1]|2|3] 4| 5 A | x | -3 | -2|-1]011
y| 4|16 64/ 256 | 1024 y| o | 1|2 1]3]|4

S5 | x| -2|-1/0 | 1| 2 | 6l{x| 1|2 |3|4]5

vyl L] 1] 5| 2 y| 5 1015|2025
25 | 5
1b1Pi TKibiU mPK diskb bk Kii
7] y=-3* 8] y=3x 9] y=-2x-3 10] y=5-x
11] y=x*+1 12] y=3x* Y
f(x)=2* Gi t1jLIPT A¥b :
¢ E diskibi tJLIPT A%tbi Rb™ x Ges y Gi
gb_ 1jvi ZujKv ¢ Z Kii | /
X | -3 | -2 |-1]0]1]2 X Lo o] X
y l E E 1 ) 4 -3-2-101 1 2 3 4
8 4 2
QK KiMtR gib, 1jv "veb Kitj ibgiic tjLIPT cilgy hig-
GLvtb tWifgh = (-0, )

tiA = (0, ) Y
PT 1 1K J9T Kitj t"Lvhig, hLb x=0 ZLb y=2°=1 KRB fiLuU (0,1) 1e>> Mgt

Averi, x Gi FYiZK thiKitbr gitbi Rb™ y Gi gib tKitby mgg 0 (Tth"i) LeB KiQkuQ tcSQug 1KS
kib" (0) ng bv A_ir, X — —o0, y — 0+

GKBfite, x Gi thiKvibv abiziK gitbi Rb™ y Gi gib pugvSiq Wibi“iK (Dctii) eix fctZ _iKie
A ir, —oo 1" tK aneZ nq] A_ir, X — —o0, y — ©

mZis fWigh (D) = (- o0, )

Ges tiA (R) = (0, «)

KR : 1LIPT A%b Ki thLitb —3<x<3

X X
y-2* 2y-# sly-2 4l y-(}

thinZ mPK diskb GKiU GK-GK diskb]|
mZivs, Gi lecixZ diskb AvQ|

f(x)= y=a" mPKyq iic
f'(y)= x=a’ xGes y ciieZb K{i
A r, x ntjv y Gi a rFIEK jMwi g
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msAv : jMwi T igK diskb f(x) = log, x Gviv msAugZ thLitb a >0 Ges a =1

201

f(x)=logy %, Inx, log;yx BZw JMwi igK diskb] X
y=log,x 1jLIPT A¥b : i 7
thinZ y =log, x nijv y=2* GileciiZ| /
. . oo oo /ﬁgzx
y =x filv mictq] mPK diskibi cizdjb jMuiTigK Hi;“' — X
diskb 1bYq Kiv nigiQ hinv y=x filvi mictq m K| 4 i
GLb fWiigh R = (0, ) .
tiA (D) = (~o0, ) ™
Y!
KIR:  tjLIPT A%b Ki Ges Gt i vecixZ diskb ibYq|
1] y=3x+2 2] y=x*+3 3] y=x*-1 4] y=§
S5 y=3x 6 y=2XX+1l fy=2" 8] y=4"
D iy 1] f(x)=ﬁ diskbili fWitgh 1 tiA ibYq Ki
. 0 O <
mgvab : GLitb f(0) =m=6 hi AmsAwgZ |
o x=0 1 1Z ¢ E diskbil 1e~"gvb bq|
kb eZ2Z x Gi Ab" mKj ei” e gitbi Rb™ ¢ E diskbiU 1ie~"gib
. dwkibi fWitgb D, = R—-{0}
. |=hlbx>0
Aeil, f(X)=—= XX
x| | hLbx<o0
—X
_ /1 hLbx>0
~ 1-1hLbx<0
. C E dwsktbi tiA R, ={-1,1}
D NiY 2] y=f(x)= In?,a>0 diskbili TWiigb 1 tiA ibYq Ki
—X
mgvab : thinZ jMwi~g TagiT abiZK e e msL'vi Rb™ msAugZ nq|
a+x <
a—x>0 hi” (i) a+x>0 Ges a—x>0 nq z t
A_el (i) a+x<0 Ges a-x<0nq | -a a

dgi-26, D'PZi MiYZ-9g-10g
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(i) = x>-a Ges a>x
—-a<x Ges x<a
oo tWidgbh = —a< 3 {x: x> a}
= (Fa,0) N (-0, 8) =(-a,a)
(i) =>x<-a Ges a<x
= x<-a Ges x>a
oo tWiagh {x:x < —ayn{x: x> a}=o.
. CE diskibi tWitgh
. D, = (i) 1 (i) T{T o tWitgthi msthiM (-a,a) e = (—a,a)

a+X y _atX
— =8 =

a—x a—x

HA: y=f()=1In

= a+x=ae’ —xe’
= (L+ae’)x =a(xe’ -1
‘= ae’ -1
eV +1
y Gi mKj ev e gvtbi Rb™ x Gi gib ev e nq|
-. C E dwskibi tiA Rf =R

KIR :
IbiPi diskibi tWitgb I tiA ibYqg Ki :

2+X 3+X 4+ X 5+X
1] y= nﬂ 2] y= na 3| y_Ina 4] y= na
ciggb

gra’igkK elRMIYIZ G matiKZ 1 wiZ eYbv Kiv niqiQ] GLitb Ta ciggibi msAvt™ Iqu nijy:

thiKitbv ev e msL'v x Gi gib kb", abiziK ev FYiZ!K] KS x Gi ciggib memggB kb™ e abviziK|
x Gi ciggibiK | x| @iv cKik Kiv ng Ges ciggib ibgijiLZfite msAugZ Kiv nq|
Y

|x|— x hLb x>0

“1-x hLb x<0

thgb : [0]=0,/3]=3,|-3|=-(-3) =3
ciggb diskb (Absosute Value Fuction) x a X

hi> x € R ng, ZteN

x hLb x>0
y= f(x):|x|:{_x hLb x <0
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tK ciggib diskb ejv nq|
- TWitgb =R Ges tiA Rf =0, o]

Ix] .
DwiY 3] f(x)=e2 hLb -1<x<0 Gi tWigb I tiAbYqKi :
1]

mgiab : f(x)=e 2 ,—1<x<0
x Gi gib thinZwi'é —1 1 K 0 Gi gfa’
mZivs tWitgh D, =(-10)

-1
Aevl, -1<x<0 e'eiaiZ f(x)e(ez,lJ

-1
mZivs tiA f =[e 2,1}

9-8 diskibi tjLIPT

tKitby mgZtj tKithv diskbiK RwgizKfite Dc veb Kiv tMij H diskbiK tPhbv hig| diskibi
RwgizKfite GB Dc ichtK disktbi 1jLIPT A¥%b Kiv nigiQ ejv ng| GLib mPK, jMwi igK I
ciggwb diskibi TJLIPITI A%b cxiZ ibtg AvjwPbr Kiv nijy]

@) y=f(x)=a* Gi tjLIPT A¥b Ki :
(i) hLb a>1 Gesx thiKithv ev e msLv ZLb diskb f(x) =a* me’v abizK|

aic 1: x Gi abizK gitbi Rb™ x Gi gib erxi mii_mit_ f(x) Gi gib eix ciqg
aic2:hlb x=0 ZLb y=a’=1,

mZivs, (0,1) tiLvi Dci GKiU e | SET

4>l

4-3-p111234

aic 3: x Gi FYvzK gvibi Rb™ xGi gib pugMZ erxi mii_ mit_ f(x)
Gi gib pgiMZ nim ciie] A wr, x > nij y—0 nie]

GLbWP{T y =a*,a>1 diskibi IPT 1 G +~Lithi nijy : o1

GLtb D; = (-0, ) Ges R, =(0,x)

(i) hLb o<a<1,x Gi gb e e ZLb y = f(x)=a* me B abizK]

ac 1: jI Kii, gj 1”1 Wb tK x Gi gib pgMZ eix fciZ WKij A wr, x> oonfj y=0
nie|

ac2:hlb x=0ZLb y=a°=1
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mZivs (0,1) we filvi Dci cio]
aic 3 : hLba<1Ges xGi FYiZK gitbi Rb™ A w x Gi gib gj 1e>" 1 eigi 1K pgiMZ eixi mi_
mi_y Gi gb pgiMZ erx cite A ir y — . i

-2
[[awia:%<1,x:—2,—3 ........ n, ZLb y= f(x)=a* :@] N

[l <
N
=

=22y=2%..,y"=2"" W noowZlb y—>w] Nmmmm e X
GLb y= f(x)=a*, 0<a<1 Gi fjLPTPT 2t Luthy ntjv:
GLib D; = (-0, ) Ges R, = (0, x)

KR :

ibtPi diskb, tjvi TJLIPT Avb Ki Ges tWitgb I TiA 1bYq Ki :

Qi) f(x)=2" (ii) f(x):@j (i) f(x) =€, 2<e<3.
(iv) f(x)=e*, 2<e<3. V) f(x)=3"

2. f(x)= a Gi tjLIPT Alb Ki

(i) an, y=f(x)=log,x hLb 0<a<1 diskbiUiK tjLvhiq x=a’ AN .
aic1l:hLb y Gi abvzK gib pgiMZ eix tctZ K A ir, y >0 x = X
ng ZLb x Gi gib kib"1 171K aweZ ng A wr, x >0
aic 2 : thinZ a°=1 KRB y =1log,1=0,
mZivs fikwU (1, 0) 1e>” Mvgx| v
ac 3: y Gi FYwZK gib A_wr, yGi gb gjie” i wbiPi 171K pgMZ eix tciZz K A r,
y — —o Nq Zintj x Gi gib pgMZ erx tctZz K A wr, X —
GLbIPT 3G y=log, x, 0<a<1 1 Litbi nijy:
(2 y=log, x,a>1.
GLitb D, = (0, ) Ges R, = (o, x) . g
hLb y=log, x,a>1, ZLb
ac1:hLb a>1, y Gi mKj giibt Rb" x Gi gib abvziK Ges y
Gi gvibi pgMZ eixi mi_ mi_ x Gi gib erxciB ng|] A_ir, y > nij X —> o
aic 2 : thinZ a°=1 KitRB y=1log, 1=0
mZivs, fiLul (1, 0) ve>” Mvgx|
ac 3: y Gi F'iZK gitbi Rb" yGi gb pgMZ nim tctj A wr, y=—o nij x Gi gib
MgMZ kib'i 17 tK aweZ ng A_wr, x >0

S

(SR

y
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GLb f(x)=loga*,a>1 Gi tjLIPTPT 4 G t™Lutbv nijv:
GLWtb Df = (—o0,0) Ges Rf = (0,0)
D niY 3] f(x)=logy, x Gi tjLIPT A¥ib Ki |

mgvavb : ail y = f(x) = log,, x 24

thinZ 10°=1 KiRB y =log;,1=0 mZivs, tiLul (L 0) e~ Migy]
hLb x -0 ZLb y — —o]

. y=log,, x tiLuU eixciB] btP tiluUi T§LIPT A%b Kiv nijy|
GLitb D, =(0,) Ges R, = (—o0, )

D niY 4] f(x)=Inx Gi tjLIPT A%b Ki]

mgvawb : ai, y = f(x) = Inx

thinZ €° =1 KRB y = In1=0. mZius, TiLwU (1, 0) 1e>” Mvgx|
hLb x -0 ZLb y=1In0=-x

y = Inx fiLwl eixci3|
ibtP tilwUi tjLIPT AYb Kiv ntjy :
GLvb GLib D, = (0, )

R; = (-0, )
f(x)=Inx Gi tjLIPT PT 6 G ™ Lutby nijyv :

205

Y
A
A = Ipd.
T
10 X
Y’
Y
7.
/
A = Inod
1,0 X
Y/

KR :

X | .9 1 /2 |3 |4 |5 |10 |12
y|-3 |0 |03|05|.0 |.7 |1 |10

Ges 1jLIPT AK]|

1] tUietj DiILZ x 1 y Gi gbibtq y =log,, x Gi tjLIPT A%b Ki]

2] y=log,x Gi fjLIPT A%tbi Rb™ 1Gi big x I y Gi gib ibiq tUle] “Zii Ki

Abkxjbr 9-2

a
a2-p2 |a-b

1
1) (an L Gi mijgib tKibi ?

Kyo (L)1 ma (N)x
2] hi ab,p>0 Ges a=lb=1 ng, Zie
I. log, P =log, Pxlog,b
ii. log,~/axlog,+bxlog,/c Gi gib 2

i, x'%9Y = o9



206

Dctil Zt "1 A jviK 1biPT tKibiU mivK ?

3l

4

]

6l

71

(K) il i W) i i (i (N) i i

3-5 bs ctki DEI vl hLb x,y,z =0 Ges a*=bY =c?
TKvbiU mivk ?

Yy z z b2
K a=b: ()¢ () a=c () ar=
IbiP1 tKvbiU ac Gi mgib]
y oy y z v,z X,y
K) b*bz  (L)b-b’  (MbY  (N)bY°
b% =ac nij ibtPi tKibiU mVK ?
il 2 i,z 112
X z Y X y z y 7z X
7Ll th,
a" b" c"
(K) Iogk(b—nJ + Iogk(c—n] + Iogk(?] =0
a b c
(L) log, (ab)log, [Ej +log, (bc)logk(EJ +log, (ca)logk(g)

(M) log ;bxlog ;cxlog ;a=8
ab
(N) log, log, log,| a® |=b

=0

(K b~ 10%a _1ogb '°gk; ng,  Zte t°Lil th, a%’c =1

b-c c-a a-
log,a log,b log,c
y—z Z-X X-Yy

(L) hr ng, Zte t~Lvl th,

(1) ay+zbz+xcx+y :1

@) ay2+yz+zz.bzz+zx+x2. X2+ xy + y? _1

C :
log, 1+ X) 1++/5
2

(M) b =2 nq, Zte "Lyl th, x=

logy

< —x* -1
N) tLvl th, log, = 2= X = _ 210g, ( x—+/x2 -1
(N) Ok o1 gk( )

(0) hi> a>*b™ =a>™*b* nq, Zte t~Lvl th, xlogk(bj =log, a

a
P)h xy* =P, xy’*=q, xy**=r nq,

D'PZi MiYZ
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8l

9

10|

1]

12]

13

14|

Ztet"Lvl th, (b-c)log, p+(c—a)log, g+ (a—b)log, r=0
-~ ablog,(ab) _ bclog, (bc) _ calog,(ca)

Q) hu ng, Zte °Lil th, a® =b" =c°
a+b b+c c+a

R) X(Yy +2z—Xx) _ y(z+Xx-Y) _ Z(x+y-2) na,
log, x log, y log, z

Zte t"Lvl th, x'y* =y?z¥ =2°*x*
OJM mrinY (gra'igk exRMIYZ ~6e”) e'envi Kii P Gi Amb gib 1bYq Ki thLvtb,

(K) P =2n\gThLvib T ~3-1416,9 =981 Ges | =255

(L) P =10000xe%* thLitb e=1-718 Ges t=13-86

InP ~2-3026xlog p ml e’envi Kti InP Gi Aimb gib i1bYq Ki, hLb-

(K) P=10000 (L) P=-001% (M) P =10'%x+e

tJLIPT AYb Ki :

(K) y=3 (L) y=-3" (M) y=3" (N) y=-3*" (0) y=3"" (P) y=3""
IbiPi diskibi recixZ diskb ijL Ges tjLIPT Avb Kti tWitgb 1 TiA wbYq Ki |

(K) y=1-2""

(L) y=log, x

M) y=x*, x>0

f(x) =In(x—2) dwskbiUi D, 1 R, IbYqKi :
f(x)= Ini_—x diskbiUi tWitgh Ges TiA 1bYq Ki |
+ X

tWitgb, TiA DigLmn tjLIPT AYb Ki
(K) f(x)=|x|hLb -5<x<5
(L) f(x)=x+|x|hLb —2<x<2

X
(M) f(X)Z %hLino
0 hLbx=0

N) ()=

[ x|

0) f(x):loger—X,—5<x<5
5—-X
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15] 1~ hav AQ :

K. (i) I (i) tKx 1 y PjKieiko mij mgiKitY citYZ Ki|
L. mgKiY@q mgvab Kii T2y hPiB Ki |
M. x Iy gb hi™ tKitby PZFRi mbinZ eidii "N ng thLitb etifiqi ASF3 tKiy 90° Ze
PZFRIU AigZ bv eM DijL Ki Ges Gi t91Tdj 1 KiYi ““N"wbYq Ki||
16] t~ 1qv ArQ,
log(1+ x
9i+x) _ 5

log x
K. ¢ E mgiKiYiUtK x PjKmserjZ GKiU i0NiZ mgiKitY ciiYZ Ki|
L. o mgKiYiiK mgvavb Ki Ges tLvl th, x Gi tKej GKiU exR mgKiYiUtK imx Kti|
M. cow Ki th, gjdiqi ciziVi eM Zvi Tiq gib Afctlv 1(GK) terk Ges Zt™i tjLIPT ci™ i
movSivj |
17] 1~ 1qv AiQ,
y=2"
K. ¢ E diskbili tWitgb Ges tiA 1bYq Ki|

L. diskbiUi t1jLIPT A¥%b Ki Ges Gi “etkd” i 1jL|
M. dskbiUt recixZ dskb ibYq Kti GiU GK-GK 1Kbv ZvibaviY Ki Ges lecixZ diskbiUi

fJLPT AKK|



“kg Aa'ig
i@c e 1Z

elRMIYZxq 1wk (GKc™x, idc™x, eGex) thiM, vefq, Y, FiM, eM Ges Nb mspus AvfjwPbr ceeZx
tkiYiZ Kiv nfqiQ] wdc ™ ik ev elc™r iwki NiZ ev ki 1Zb Gi terk ntj tmB mg~ 91T gib 1bYq
hi_6 kgma" 1 mggmicql nig cio] GB Aa'viq c x twki NiZ e ki3 vZb Gi terk nij K
cipaug KiRIU madb Kiv hig, Zv Dcveb Kiv nte| maviYfite NiZ ev ki@ n Gi Rb™ ml ciZer'b
Kiv nie] hvi gva'tg thiKitby AFbiZK cYmisiLK NitZi wde™x iwki gib ibYqg Kiv mee nie| Zie GB
chifg n Gi gib GKIU 1bi"6 mgy n<8 AiZug Kite bv] ielgU hvizZ wkqv_xiv mniR eSiZ I
e'enii KitZ citi tm Rb™ GKiU 1TFR eeni Kiv nte thil lcimiKij i vTFR (Pascale’s triangle)
etj ciiPZ] wc x inki NiZ abiZiK ev FYWZIK cYmsL'v ev fisk niZ citi| 1KS eZgib AvijPbig
Agiv TagiT abiZZK cYmsLvi NiZi gia’ mgiex Ke| ciezr tkiYiZ mg~ AijiPby ASFS
_IKie]

Aa'q Tkl ik qlv xiv —

> 0cxie 1Z eYb KitZ ciite]

> cmiKj TR eYbi KifZ ciite]

> miainY NiZi Rb™ dc xie 1Z eYbv KitZ ciite]

> nl "C Gi gibibYq KifZ cite]

> i0c rie 1Z e'envi Kii MaYiZK mgm'v mgvawb KitZ cite]

10-1 wWc™x @+y)" Gile 1Z

“BiU ¢t i mgSiq MVZ elRMIYZiq iwkiK 3¢ x (Binomials) ivk ejvnq]

a+b, x—y, 1+x, 1-x% a®—b® BZ'w i@c x iwk| Aigiv c_fgB GKIU i0c x ivk (1+ y) IPS
Kii] GLb @+ vy) tKhi™ @+y) Qviv ugMZ .Y KitZ _wK Zinij cie

A+y)?, @+y)°, A+y)*, @+y) . BZ'w" |

Augiv Rvib,

@+y)* =@+ y)A+y)=1+2y+y’

Q+y)* =@+ y)A+y)* = A+ y)L+2y+y?) =1+3y+3y”* +y°

Abiicfite "N _Yb cKigvi giatg 1+ y)*, L+ y)°...... BZw™ _Ydj ibYq moe| IKS (L+vy) Gi
NiZ ev ki3 hZ ewotZ Kie .Ydj ZZ "N I mggmicq] nie] ZiB Ggb GKIU mnR cxiZ tei KiiZ
nie, iZ L+ y) Gi thiKitby NiZ (ari n) ev ki®i Rb™ (1+y)" Gi e 1Z mniRB 1bYq Kiv moe
nfe] n Gigb 0,1 2 3, 4,.... A_ir AFYWZK gitbi Rb™ GB Astk AufjwPhbv migiex 1Kie|
GLb cipgquu Avgiv Fufiie J97 Kui |

dgi-21, D'PZi MYZ-9g-10g
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n Gigb cmiKj iTFR c msL'y
n=0 1+y)° = 1 1
n=1 A+y) = 1+y 2
n=2 1+y)* = 1+2y+y? 3
n=3 1+y) = 1+3y+3y? +y° 4
n=4 A+y) = 1+4y+6y” +4y° +y* 5
n=>5 (1+y)°’= 1+5y+10y° +10y°> +5y* +y° 6

Dctii e 1ZmgntK ifiE Kii Aigiv (L+y)" Gii 1e 1Z matiK ibigv= imxvtS AmiZ cwi |

mxys :
(@ @+vy)" Gile 1ZtZ (n+1) msL'K ¢ AuQ| A_wr \vZ ev kiBi tPiq ¢ msL'y GKIU teik|
() y GiNvZ 0 (kb)) _1IKTi"nig 1,2,3,.......... ,n chs eix tcigiQ] A_wr y Gi \vZ pgisiq

eix fctg n chd 1ciQiQ] |

e x mnM : Detil ctZ’Kigc e 1ZiZ y Gi verfb NitZi mnM (Coefficient) tK ic™x mnM e ju
ng] 11K yGi mnMiefePbv KiiZ nte| Dctiive 1Zi mnM_ijiK mRij Aigiv 1B,

n=0 1

n=1 1 1

n=2 1 2 1

n=3 1 3 3 1
n=4 1 4 6 4 1
n=5 1 5 10 10 5 1

J Kitj t™Le mnM_1jv GKWU iTFIRi AKvi ariY KiitQ] e x e iZi mnM ibYigi GKiU tKikj
'Blaise Pascal' ¢_g eenvi Kfib| ZB GB iTfRiK cimiKiji iTFR (Pascal's Triangle) ejv
nq| cwmiKiji iIFRT minih” Avgiv mniRB i@c 1 iuki 1e 1ZiZ mnMmgn ibYq KitZ cwi

cmiKij i vIFRi e'enii

cmiKiji (TFR t 1K Awgiv 1°LIZ B Gi exg | Wb v"tK AQ '1'| iTFRi giSLitbi
msL'v, 1jvi ctZ'KiU WK Dctii “BiU msLvi thiMdj |

ibtgi D iYWl J9T Kitj velgiu Le mniRB eSv hite]

n=5 Gi Rb"ifc x mnM nijv: 1510 10 5 1
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n=6 Gi Rb" mnM_{jv nie ibgiic :
n=5 1 5 10 10 5 1

—— e e e

n=6 1 6 15 20 15 6 1

S (@+Yy)® =1+ 5y + 10y® + 10y® + 5y* + y°
SL(@+Y)°® =1+ 6y+ 15y% + 20y® + 15y* + 6y° + y°

Ges (L+y)’ =1+ 7y+ 21y*+ 35y° + 35y* + 21y° + 7y° + y’

KiR : ibigi= e 1Zmgn tbYq Ki : (Dctii ie iZmgini minvh™ bl) :

Awgiv hi™ figfil tLqyg Kil Zintj eSiZ cvie GB cxiZi GKU ietkl “ejzv AiQ| thgb Avgiv
hi™ (1+y)® Gi le 1Z RibiZ PB Zintj (1+ y)* Gi 1e vZ Ribv ~iKvi | Averi thiKvtbv idc™r mnM
Ribvi Rb™ Zvi WK Dctii ceeZr “BiU mnM Rvbv ctqyRb| GB Ae v t 1K DEitYi Rb™ Augiv
mivmii e x mnMbYiqi tKSkj tei KitZ PB| c'miKiji iTFR t K Aigiv " LIZ ciB wc 1 e 1Zi
mnM, 1jvi NiZ n Ges ¢ U tKithy Ae vib AiQ Zvi Dci ibFikij | Aigiv GKiU bZb mistKiZK Py

(nj letePbv Kii thLitb 'n' NiZ Ges 'r' ct™i Ae vibi mi_ maGiKZ| D wniY djchim n=4 nq,
;

ZtecmsLvnife5 W Jaic cPUhyig T, T,, T,, T,, T
Aigiv ¢ Mij 1big= Deiiq TjiL|
hLtb n=4c™msLvsil: T, T,, T,, T,, T, |

2T mnM_ij nijv: 1 4 6 4 1

e (3 (3 (9 (
GLiib, @ ) @ . % - 4

4 4x3 4 4x3x2 4 4x3x2x1
2 1x2 3 1x2x%x3 4 1x2x3x4

[ CmiKiji iTFR t_tK mniRB eS1Z ciite |

DifiLZ bZb Pty mnvth” cmiKtji iTFR (n=12,3.........) Gi Rb" nie:
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) (&) (
@) ¢ @ 6
OB O
JEGRURONHEY
mZvivs Dctii IFR t_K Agiv Le mniRB eJiZ cui (L+ y)* Gi e 1Zi Z2xq (T,,,) ¢t i mnM
(‘2‘) Ges (L+y)® Gi 1€71Zi Z21q (T,,) 1PZ_ (T,.)ct i mnl h_yuig @ Gis @|

>
I
(62}

maviYfite (1+y)" Giwe 1Zi r Zgct imnM T, :G‘)

GLb, (?) Gi gwb KZ Zv Ribvi Rb™ Avevtiv c'miKij i iTFR J97 Kii | ¢miKiji iTFRi “BiU
tnjvtbv cik t_tK Aigiv tLIZ ciB,

1) _ 2) _ 3) _ n
0 —1, 0 —l, O) —1, ............ 0
1 2 _ 3) _ n
1 l, 2 _1’ 3) _1, ------------ n
Aigiv n=5 afi ciB
5) 5) _ 5\  5x4
(o) (7)-5 (3)- 1z -0
(5)2 5x4x3 _ 10 (5) _ 5><4><3><2:5
3 1x2x3 4 1x2x3x4

Ges (5) 3 5><4><3><2><1_1

5)  1x2x3x4x5
mZivs (gj Gi gutbi 19111 ejv hig
(5] _ 5x(5-D)x(5-2)
3)  1x2 x3
Ges (6) _ 6x(6-1)x(6-2)x(6-3)
4 1x2 x 3 x 4

miaiY fite AigivigLiZ cui,



VD9

THeg sffdre
8) =1, (7] =1
nj_ n(n—-1)(n-2)...(n—-r+1)
") IX2 X3 X 4o X T

1 4 4 0 4 1 4 2 4 3 4 4
(I+y) = ol TP Tl Tl )Y )Y
=1+4y+6y° +4y° +*
arw = (G o)+ (2o (3 03]
0 1 2 3 4 5

=1+5y+10y° +10y° +5y* +°
AR (1+y)" @ %@ o

(1+y)”:ny°+ny1+ny2+ny3+ ...... +ny”
0 1 2 3 n

-1) n(n—1)(n—-2)
1y 4y + 20 o M R
ot 123 g
wefie farldl (1+ )" @9 [gfo
" nn=1) , nn-DHn-2) , n
S+ =l+ny+ + Fons +y".
(1+y) y+— 23 7 Y

TArRge 3 | (1+3x)° @ fage 34|
I : AT fagre TRICH—
1

I 1
I 2 1

I 4 6 4 1
I 5 10 10 5 1

oo (143x)° =1+5-3x+10-(3x)* +10(3x)’ +53x)* +1(3x)’

=14+15x+90x> +270x> + 405x* +243x°
et SoreNTara TR -

(1+3x)° = @ Bx)’+ G ]3x + @ Gx) + @(3):)’ + @(3@4 + @(3@5

5 5.4 5.4.3 5.4.3.2
A, 1+3x)° =1+=Cx)+—-Cx) >  +—Bx)* +
( *) I(X) 1-2 (3x) 1-2-3(X) 1-2-3-4

=1+15x+90x% +270x> + 405x* +243x°.

(3x)* +1-(3x)°




38 Ty oifre

TARAd R | (1-3x)° 3 g® 9
AN : 2FPCRCTR fagres A=
(1-3x)° =1+5(=3x)+10 (=3x)> + (10 (-3x)* + 5 (=3x)* +1(-3x)’ 1
=1-15x+90x> —270x’ +405x* —243x°. 1 2 1

1 3 3 1
1 4 6 4 1
1 5 10 10 5 1

faeml fagfon sTRicay

(1=3x)° = @(—3@0 ; (fj C3x) + @ C3x)°+ @(—3@3 ; @(—m“ + @(—3@5

5 5.4 5.4.3 5.4.3.2
142 (3 2 30 2 (3 4
[ (BN S (B0

( 3x ) +1- (3x)
=1-15x+90x* —270x° +405x* — 243x°.

T& : (1+3x)° @R (1-3x)° 99 RBF© (A 1 AR (@, Tox [ghe ua? | e si=er
oz Afeea o, Sfe+, — +, oo GF MY Q6 (ATF AW 21T e |

e :
(1+2x%) @R (1-2x7) @ fage 4 |

8
TAIEY © | (ng (T *12e% 7 o8 g 79 |
X

A : “ATTCRCER fagrers =i s <69 |

R ERORHE NG S NGy e

82 87 4 8.7-6 8 8-7-6-516
=L1+T-— — 5+ —t —
X

1.2 x> 123 & 1.2:3-4 x*

16 112 448 1120
=1+ + + F o,

2 3 4
X X X X

2 16 112 248 1120
. [1+—] =1+

5 3 VELIRECR LT E R P T

X X X X X



Tweg sifde R3¢

8
Trzad 8 | (1—%} 3 gl ° e x° 97 o= fMefa 3|

(ST Q0T

8 x* 8 x 8 7- 6 x° 8 7-6- 5
=1-1+=-| = - . - T
1 4 1 16 1~2'3 64 1 2-3. 4 256

=1-2x" +%x4 —%xé F o

) 8
[1—%J a7 g (el TR x° 99 FRATS *M (72 | FLIQ 1 G 7=e 0 G2 x° @9 mﬁ—%

X G@ARY () 932 x° 93 R —%.

JIE : AP [@QUeE AR AR 8 T oyl A2 F4 |

TR ¢ | (1-x)(1+ax)® & x° W@@W?ﬁ? 1+ bx* NS W, O g8 b @
RICRECRE N

TG+ (1-x)(1+ ax)°

“‘”m (ax>°+( J(ax) +( j(ax) ............. }

=(1-x) 1+é-ax+gazx2 F errerererererenerereeeesene

1 1-2
=(1-x)1+6ax+15a°x" +..ccocone..... )
=(1+6ax+15a°x*+......... Y+ (—x—6ax> —=15a°x> —..c.c....... )

=14 (6a-1)x+15a°x* —6ax> —=15a°%> +.coovereeenn.

=1+ (6a-Dx+(15a* —6a)x* —15a°X> +...cceeenr.....

:j :W’
1+ (6a—Dx+(15a% —6a)x”> —15ax" +.covvveeenn =1+ bx?

T (AF x 8 x? 47 WRA TNNFS B 13,
6a—1=0,15a>-6a=hb



DY

6 36 6 12 12
.a:l, b:_—7
6 12
W: a:l, b:_—7
6 12

BAEt v | (1-x)(1+x) @7 [fere »7 @7 7=t fefa 34

A -

I-x)1+x) =1-x)1-x)"(1+x) =1-x)1-x2)

N N N )

S (=x)A+x)] =(1=x)[1-7x% +21x* —35x" +35x° —
=(1—-7x> +21x* =35x° +35x" = 35x" +..cco.c....
L =x) 1 +x) =1-x—7x% +7x° + 21x* = 21x° —35x° +35x —
=(1-x)¥(1+x) =1-x—7x" +7x> +21x* - 21x° —35x° +35x +35x°

. (—x) 1+ x) @7 fgfers « @3 7= 35
. x! @q AR 35

Y+ (—x+7x° —21x° +35x" —

Twed sifte

8
TriREd | x aaw@ﬁmm(z—x)(néxj @ X 7S g 9 | Te were

IR IR 1-9x(1-05)° 97 W w57 |
Y : fesint fgle ez I A1,

G- x)[l +%xj8 ~(2- x){@@o + @@ o ][

l (2—x)(l+%x} :(Z—x){l-l+§-

=2-x)1+4x+7x* +7x° +
=(2+8x+14x> +14x" + ..o,

=24+ 7x+10x> +7x> + oo

8
.'.(2—x)(1+%xj =2+ 7x+10x% +7x + oo,

8
-, feefy fgfe (2—x)(1+%x] =2+ 7x+10x" +7x° +
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GLb D3 1e WZiZ x = 0.1eimiq CIB,
8
(2—-1)x(1+§j =2+ 7x(-D)+10(D? +7(1)° + oo

el, 1-9x (1-05)° = 2 +-7 +10x (-01) + 7(-001) +...............
e, 1-9x(1-05° =2+ -7+-14+-007 +...c..........
= 2.807 (1Zb "kigK b chS)
Ans : 1-9x (1-05)8 = 2.807
KR : cimiKiji iTFiRi gia'tg ie 12U hPvB Ki |

Abkijbr 10-1

1] cwmiKiji iTFR evidc e 1Z e'envi Kii (L+y)® Gi 1 1Z 1bYq Ki| D3 1e 1Zi
minvth™ (i) - y)® I (i) 1+ 2x)°Gi 1e 1Z 1bYq Ki |

2] x Gi NiZi EaVpug Abmiti
(a) (1+4x)°, (b)(1-3x)" Gic_gPi c” chSie 1ZKi|

3] @+x»® Gie 1Zic_gPi ¢ ibYgKi| D3 djvdj e'envi Kti (1-01)® Gi gib
bYq Ki|

4] xGi Eafjug Abmiti whigy= 1@c x mgini c_giZb ¢ 1bYq Ki |
(a) (1-2x)°, (b) 1+3x)°

Ziici, (c) 1-2x)°+3x)° tK x* chSe Z Ki|

5] bfgv3 e 1Zmgini c_g Pri ¢ ibYq Ki| [i0c xie Z e cmK'vj iTFR Gi thiKutby
GKiU e"envi Kii]

4 7
@ @-2¢  © (1&} © ( _LJ
X 2X

6] x3 chd (a)(1—x)° Ges (b) 1+2x)® e Z Ki| Ziici (c) (1+x—2x%)° tK x® ch3
le Z Ki|

71 x Gigbht 6tQUnlqg x* Ges Zvi EalNitZi gib Atcqlv Kiv hig| cgwY Ki th,
L+ X)°(L—4x)* =1-11x + 26x°

10-2 Wcx: (x+y) Gile 1Z:

Aigiv G chS (1+y)" Gi ie 1Z 1big A jwPhy KtiiQ] GB chitq Avgivigdc xie 1Zi maviy

AKvi (x+ y)" 1btg A jwPhv Kie thLith n abizK cYmsL'v | (x+y)" Gi te 1Z miaviYfie

igcx Dcev™" bitg ciiiPZ |
dgi-28, D'PZi MiYZ-9g-10g
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Avgiv Ruib,

L+y)" :1+G])y+(2)y2+(gjy3+(pjyr Foreerenns (ﬂjy”

Sx+y) =X +G‘)x”‘1y +(2)x"‘2y2 +(g)x”‘3y3 Foerer, +y"

GIUB nf"Q wdc™x Dcevt ™1 miaviY AiKvi| jITYxg, GBie 1Z @+ y)"Gi Abifc| GLvtb x Gi
NiZ n t 1K 0 chS thiM Kiv nigiQ] Aiiv JTTYiq, ciZ ™ x 1 yGi NidZi thiMdj wc i
NiZi mgb] c_gct™ 'x Gi NiZ n t_IK Ti* nig metkl ct™ kb'] WK 1eciiZ fite y Gi
NiZ c_g ct™ kbt _IK Ti‘nig tkl ct™ n nigiQ]

D wniY 8] (x+y)® tKie Z Ki Ges DnvnBiZ (3+2x)°Gi e 1Z 1bYq Ki |

. 5 _ 5 5 4 5 34,2 5 2,,3 5 4 5
mgvawb : (x+y)® = x +(ljx y+(2)x y +(3jx y +(4jxy +y

=x° +5x“y+ﬂx3y2 +—5'4'3x2y3 y243-2
1.2 1.2-3 1.2-3-4
= x° +5x*y +10x°y® +10x%y® +5xy* + y°.

xy* +y°

soibYgie 1Z 0 (x+y)® = X2 +5x*y +10x%y? +10x2y® + 5xy* + y°.
GLb x=3 Ges y=2x emB

(2+2%)° =3° +5-3* - 2x +10-33(2x)2 +10-3%(2x)® +5-3(2%)* + (2X)°.
= 243+ 810X +1080x + 720x° + 240x* +32x°

MZivs, (3+2x)° = 243+810x+1080x? + 720x% + 240x* + 32x°
6
D uiniY 9] [Hi?j tK x GI NiZi Aatpg Abmiii PZ_ ¢™ chS1e Z Ki Ges x g3
X

c WU kb3 Ki|
mgvavb : wdc x Dcev ™ Abmvil CiB,
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1 6_ 6 6 5 1 6 4 1 ? 6 3 1 ’
(X_'_Fj =(x) +(1)X 7 +(2 X 7 +(3jx 7 Foen
Cxe bt 00y L 05 d s L
1.2 x* 1.2.3 x°

=x°+6x° +15+20i3+ .......................
X

DET : ibiYq 1 1Z X® + 6x° +15+2—8+ .......................
X

Ges x g3 c 15
7
DniY 10| xGi NiZi Eafjug Abmiti (2—%} Gi 1e 1Zi c_g Pviwl c” 1bYg Ki| D3
e 1Z1 minth” (@1-995)" Gi gvb Pvi “kigK b chS ibYq Ki|

7 2 3
X 7 X 7 X 7 X
movavh ;| 2-=| =27 + ( j26 (——j + ( j25 (——) + ( jZ“ (——J o,
g ( 2) 1 2 2 2 3 2
2 3
:128+7-64{-5j+7—6-32-x—+7'—“-16(—5j o
2) 1.2 4 1.2.3 2

7
. (2—%} =128 224X +168X2 — 70X oo

7
. 1biYq 1e vi [2-%} =128 224X +168X* =703 + ..ovvverreerrern.

GLb, 2—%:1-995

e, 2:2-000—1-995
e, x=0-01 eimiq cB

7
(2-%} =128-224x(-01) +168x (01)% =70 (-01)% + .ooorrrcccrrrrrreee

el, (1-995)" =125.7767 (Pvi “kigKk b chS)

10-3 n! Ges n, Gi gwbibYq :
IbtPT DY igv J 9T Kil :
2=21
6=3-2-1
24=4.3.2.1
120=5-4-3-21
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Wibi"tKi _ YdjmgniK Avgiv GLb mst9[ic GKIU mistKiZK Pty i gva'tg cKik KiiZ cwi|
2=2-1=2!
6=3-2.1=3!
24=4.3.2:1=4
120=5-4-3.2.1=5!

GLb j T Kii

41=4.3.2-1
=4.-(4-1)-(4-2)-(4-3)

51=5.4.3.2.1
=5-(5-4)-(5-2)(5-3)-(5-4)

- maviYRide ijLiZ cwi, nt=n(n-)(n-2)(n-3)......... 321
Ges n! tK tditwiquj (Factorial) n ejvng|
Z &c, 3! fK tdixwiqyy izZb,
41 1K tdtwiquy Pvi BZ'w™ covngl
Avent 9T Kii :
(5)_5-4-3_ 5.4.3.2.1

3) 1.2.3 (1-2-3)-(2-1)
51 51
T31x2! 31(5-3)!
(7)_7.6.5-4_7-6-5-4

4)71.2.3.4 41

7-6.5-4.3.21 7!

© 41x(3-2:1)  41x3!
7!

417 -4)!

- maviYfite Aigiv ej1Z cui (”j: n'
r) ri(n=r)!

Wib citki tdizwiqigmgniK th czZiK @viv cKik Kiv ng Zv nijy,

n n!
= =N
r) ri(n-r)! C

(7) 7!
:—:7
4) a(7-4) ¢,
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Ges (] =5
3'(5 3)' Cs

nZis, ( )

A, (rj | nCr Gi gb mgib|

(%)) ] (2)()

Aigiv Rub (m:l: n

n

“n
Gbn - M1
¢, n!(h-n)! n!©0)! 0!
_1
0!
A ir, 0!=1.
gib WLIZ nie
nl=n(n-D(n-2)(N—=3).ccecvvrrrne. 321

GLb 1 x Deev 1K Agiy G‘j Gi tj n, @iv cKik Kie]

n_ 2 3
1+y) _1+ncly+nczy +ncsy S ST LY n.y

el (L+y) :1+ny+n(r1271) V24 n(n—é)fn—Z) yo = 1)(n4'2)(n N iy

Ar @+y)" _1+ny+n( )y2+n(n—1)(n—2) VAl +y"

1.2 1.2.3

Ges Abiicfite,

(X+y)"=x"+n_x"'y+n_x"?y*+n_ x"Cy 4. +n_ X
C, C, Cs Cr Cn
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n(nZ_Tl) X"y + Wx”ﬁ Foeeereree, +y"

JIYiq : abvzK cYmsL'v n Gi Rb’

el (x+y)"=x"+nx"ty +

1] wc xie 1Z @+y)" GimaiYc eirZgc™ T,, :(:Jyr el n

GLuth, (:)ev n. igcx mnM|
r

(x+y)" =x"+ n. X"ty + n. X"2y? 4+ n. X"y + n. X"yt +y"

1 2 3 4
n (27 1) X"2y2 4 n(n —13)$n -2) X3y 4 n(n —l)(n4—' 2)(n-3) X4y n

=x"+nx"y +
manY c” evrZgc”

ny .. ~
Tr+l =(_jxn ryr ev n Xn ryr
r Cr

thLitb Gj el n_ WdcTimni]

.
1Y L=

D niY 11 (X__Zj tKie ZKi]
X

mgvavb : e x Dcev e'envi Kii

5 2 3 4
x—i2 =x>+5_ x>*! —iz +5  x>7? —iz +5 x>° —iz +5 x>* —iz o2
X C, X C, X Cs X C, X X

g kS 1 848,(1),5432, (1) 1

1.2 x* 1.2-3 X 1.2-3-4

8
D wniY 12| (ZXZ—%} Gite 1Zi c_gPviw ¢ ibYq Ki |
mgab :

2

(ZXZ —%) = (2x%)® +8Cl (2x2)7(—%]+8c2 (ZXZ)G[—%j

= 256X —512x" + 448x1° —224%" +............

4
+8 (22X ——| 4.,
C3( )( 2Xj
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Abkijhbr 10-2
1] i 8, = 8g

i (rr1): n(n—l)(n—ZI)r ...... (n—-r+1)
i (1+x)" Gi e 1ZtZ wWzZyg ¢
_n(n-1
=T X
IbtPi tKvbiU mivK ?
K. i LI L. i Liii
M. i i N. i, i 1iii
2] (a+x)"-Gi 1e 1ZtZ (n+1) msL'K ¢” itqiQ] GLitb n GKiU
K. AFYiZK iwk L. abiziK tuk
M. FYWZKK 1wk N. fMisk
3] (x+y)°>-Gi 1e 1ZtZ e i mnM,uj ntjy:
K. 5,10,10,5 L. 1,5,10,10,5,1
M. 10,5,5, 10 N. 1,2,3,3,2,1
4] (1-x) (1+§)8 -Gi 1871Z1Z X Gi mnM
K. -1 L1 M. 3 N -2
2 2
5] (C+ X—lz) 4 Gi e IZIZ x g3 ¢ KZ?
K. 4 L. 6 M. 8 N. O
6] (2-x) (1+ax)® tK x* ch& 1e”Z Kitj hi~ 2+9x+cx? cilqu hig, Zte a I ¢ Gi gib
K.a=1.c=15 L. a=5,c=15
M. a=15c=1 N. a=1,c=o0
ibiPi Zt i AtjutK 7 1 8 bs ctki DEi “V:
n nt nij
Cr = r‘(n—r)! J
7] ng, = K27
K. 0 L.1 M. n N. thYq Kiv hig by
8] n=r=100nij nc_Gi gib
K. 0 L.1 M. 100 N. 200
9] (x+y)*1e uZi mnM_iji mRitj Aigiv ciB-
K. 4 L. 1
1 4 1 1 21
1 55 1 1 3 31
1 6 10 6 1 1 46 41
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M. 2 N. 6
2 3 2 6 12 6
1 5 5 2 6 18 18 6
2 7 10 7 2 6 24 36 24 6
10| big= cizl 1911 e Z Ki
6
(@) @+x)° ) [2—%
2X
11] bigv=1e wZmgini c_g Pviwl ™ 1bYq Ki |
5
(@) (2+3x)° (b) (4—ij
2X

12] (p—%xfzr—96x+5x2+ ......... nij, p Ges r Gi gbwbYq Ki|

13] (14%)8 Gi e 1Zi x* Gi mnMibYq Ki|

14] x Gi NiZi Eaf[jug Abmiti (2+§j8 tK x® chS1e Z Ki| Dnvii minith™ (1-9975)°
Gi Amb gwb Pvii “kigK vb chS 1hYq Ki |

15| wc™x Dcev” e'envi Kii (1-99)° Gi gib Pvi “kigK 1b chS ibYq Ki |

16 (1+%] Gi 1e71Zi Z2q ¢t i MM PZ_ ¢t mntMi Y] n Gi gib ibYq Kill
le 1Zi ¢ msLv 1 ga'c” wbYq Ki|
7
7] (@ (k—gj Gi le71ZiZ k* Gi mM 560 ntj x Gi gib bYq Ki

6
(b) (x2+5j Gi 1e 1ZtZ x* Gi mnM 160 ntj k Gi gwb ibYq Ki|
X

mRbkyj ck

18] 1~ 1qv AiQ,
P=(athx)® .. (i)
Q=(b+tax)° .. (ii)
R=(a+x)" .. (iii)

K. (iii) Gi ve vz tjL Ges mlU ctqM Kti (i) Gi 1e 1Z bYq Ki |

L. hi™ (i) Give 1ZiwWz2xq | ZZxq ¢ h_yuig (i) Gi e 1Zi 0Ziq | Z2Zxq ct™ i AbciZi
mgwb nq Zfe t~Lvl th, a:b = +/5: 2] DciiD3 DiBi ~ci9] GKU D wniY vl |

M. 1Lyl th, (ii) Gi 1e 1Zi tRio big cig a'eK, ij i thiMdj 1efRio big cig
a'eK_iji thivdiji mgib] Zig Ggb GKiU wdc™x iwk Di§L Ki, hvi t9[£11 Dcii -
D3 1elqu mZ" nq|



GKi"k Aa'g
Wb, R'wgiZ

tes™, migiily 1 epdilvi eRMWYIZK cKikiK Rwgizi th Astk Aa'gb Kiv ng, 28 vbd RwgiZ
bitg ciiiPZ] R'wgiZi GB Ask ietklY RwgiZ ( Analytic Geometry ) bitgl ciiiPZ] mgZij ve>”
ciZibi gvatg mij eveptily A_ev GE i Gviv "Zui R'ugizK 19T h_y, iR, PZFR, eE BZ'w™ WPT
cKik Kiv nq] mgZij ve~ ciZibi cxiZi mPbv Kiib 1eLvZ divmx MiYZie~ Rene Descartes
(tWKiZ bitg ciiiPZ)| tWKiZi ceiZZ RwgiZi GB b (Coordinates) c_v ZviB bvgibmiti
KiZmig b (Cartesian Coordinates) bitg citiPZ] v Rwgiz 1 retklY RwgiZ gjZ
Kizmxg b b i ] 2B tWKZIK tetklY RwgiZi ceZK ejv hiqg|

GB Aavigi c_g Astk ikv it~ i mgZtj KiZmig vbitl aviYv ¢ vibi gia'tg “Bil ie "1 ga'eZx
“iZ whYigi tKSkj AvtjiPbr Kiv nte] 0Ziq Astk mijtilvi giatg mo thikitby iTFR 1 PZFiRi
191Tdj bYiqi cxiZ AvtjPhv Kiv nie Ges ZZiq Astk mijtilvi Xij woYq Ges “BiU 1e>™ i msthitM
migtilvi migxKiY ibYigi tKSkj e Ly Kiv nte] eputily @iv mo tKib RwgizK PT ev mgiKitYi
Avt JuPbv GLitb Kiv nfe bv] D'PZi tkiYiZ G mspus el ™ A jiPby Kiv nie]

Aa'vg Tkl ikgTv_xiv —

mgZij KazZmg voi%i aviYv eWL'v KitZ ciite]

"Bl ier" i ga'eZx TiZ ibYq KiiZ ciite]

mijtilvi Xiji aviYveWL'v KitZ ciite]

mi jiilvi mgrKiY ibYq KitZ ciite]

eilii "N ibYiqi gia'tg iTFR 1 PZFiRi 1911dj 1bYq KiiZ ciite]

i~ ciZtbi gia'tg 1ITFR I PZFR mspus RugiZK iPT Avib KifZ crite]
mijtilvi mgiKiY tjLIPET Dcvcb KitZ ciite]

vV V V ¥V VYV VYV V

11-1 AigZvKvi KviZmiq ~ vows (Rectangular Cartesian Coordinates)

mgZiji aviYv ceeZr tkiYiZ 1~ 1qv nigiQ] GKiU fUieiji DcrifiM, Niii fgiS, eB-Gi DcrifM
Ggb 1K th KMtR1 Dci fjLv ng Gi™i ciZ'tKB mgZj| GKiU dUetji DciifiM ev GKIU teiZiji
DeiifM nijv epZj | GB Astk mgZtj Aei Z tKuthv ies™ i mVK Ae b ibYiqi tKSkj AtjiPby Kiv
nie] mgZij Aei Z tKithv 1bi"6 ve” 1 miVK Ae b ibYiqi Rb™ H mgZij AWZ “BIU ci G11Q x
mijtilvniZ worré v 1 ~iZ Ry ciquRb] Gi KviY intmie ejvhvg ci GifQ ™ x "B mijiilv niZ
tKtbv b~ 6 ~i1Z tKejoiT GKiU 1e"B IKiZ cifi

dgi-29, D'PZi MYZ-9g-10g
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tKithy mgZij ci” i mgikKuY 1Q° Kii Gifc “BiU mijiilv XOX' Ges YOY’ AKKij XOX' tK
x A (x—axis), YOY' tK y AT (y-axis) Ges fQ™ 1>~ 000 tK gjier™ (Origin) ejvnq|

F'S

y
X' < T »X
Ol— x «—M
v PT11.1
Y!

GLb ati 1B A[ftqi mgZij thiKitbiie:™ P | D3 P 1e” 1K XOX' A wr, x AY Ges YOY'
A y Aifli Dci jo hautg PM Ges PN| Zinij y-Afl niZz P e "iZ
=NP=0OM =x tK P 1eo"i TR (abscissa) e/ x b¥ (x —coordinate) efj| Aevi x Af
nZ P i 1IZ =MP=ON=y K P 1’1 tKwl (Ordinate) e y b
(y—coordinate) ejvng] TR I tKuUtK GK mi_ “ib4 ejv ng| mZis PiT P 1 i “bws ejiZ
y AT I x ATTniZ P ie™i jo "iZ feiSig Ges Zvi 11K x 1y @iivibi K Kii P we™i b
P(x,y) cZK Biiv cKik Kivnq|

e 1 vows mPK (x,y) GKiU ugiRvo eSvg hvi ¢_gil FR 1 wZxgil tKul wbi™K Kii| ZB (x,y)
I (y,x) Qiiv "Bl rFb 1™ eSig] mZivs ci Ui mgikY 1Q° Kii Gifc GKiRvov Affli mictq
tKvtbv 1ey™ 1 voatK AigZuKii Kitzmyg wovvs eju ng| 1e iUy AtfTi With Kij R abizK |
eitg WKt TR FYiZK nie] Avevi e U x AT Dcti WKEj tKaU abvziK Ges bitP vKij tKuU
FYiZK nte] x Atli Dci tKuU kb" Ges y Afqi Dci fR kb" nie|

mZivs tKithvie™ i FR 1 tKwU h_yjig OX 1 OY eivei ev 2™ i mgiSivj 1" 1K Kie| GKBfite
FY'ZK R e tKuU OX’ I OY'eivel hv 24 i mgiSivj K iKie]

KiiZmxg vbii%i AYIdg dviv mgZj XOY, YOX', XOY’, YOX GB Piiw M 1ef3 nq| Gt
CiZ'KiUtK PZfM (Quadrant) ejv nq|

XOY PZHMIK c_g aiv nq Ges Nioi Kwi AreZibi recixZ v 1K chiquig 02xq, Z2xq | PZ_
PZFWM aiv ng| tKitbviey™ i vbibd 1Py Abmiti ve™ 1 Ae b rerfb PZFitM K|
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Y
33 gsla ST TgSl
(- +) (+: +)
X D
0]
o 5l 8% vool
(-:-) (+:-)
y T 11.2

11.2 "BiUwe> i1 ga'eZx "1Z (Distance between two Points)
gib Kii, P(x.,y,) Ges Q(x,,y,) GKiU mgzZtj Aer Z "Bl fbie™] P I Q 1" t 1K x-

Aiqi Dci jo PM 1 QN AuK|] Aeii P ie” t 1K QN Gi Dci jo PR AuK]|

GLb P 1&° fR = OM =x,
Ges P ieo" 1 tKuwl = MP =y,
Qe i FR=0ON=x, I tkaU NQ=y,
. IPT niZ Aigiv ciB —
PR=MN =ON -OM =x, — X,

D
%

227

O(xy y,)

X ¢

QR=NQ-NR=NQ-MP=y, -y,

AYib Abmiti, PQR GKiU mgtKivi iTFR Ges PQ iTFiRi

AIZfR| 2B cx_viMivimi Dcer™™ Abhvgr
PQ? = PR? + QR?

el PQ =+/PR?+QR?

L PQ== \/(Xz - Xl)z +(y, - y1)2
P nZQe'i iz

PQ = \/(Xz - X1)2 + (yz - y1)2

o

v

Y!

@ : .9

thinZ ~iZ memgg AFYiZK nq tminZ FYiZK gib crinvi Kiv nigiQ]

Aleli Q 1" niZ P 1" i “1Z GKB ibgig
QP = (% —%) + (¥, - ,)?
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= JOx, =%+ (Y, —y)?

PQ = QP.
Pie niZ Qie” ey Qe niZ P e 1 " iZmgb]|

A_Vr1 PQ = \/(Xz - X1)2 + (yz - y1)2 = QP-

AbmxiS : gjie” (0,0) niZ mgZij Aer Z th tKibier™ P(x,y) Gi "iZ
PQ =+/(x—0)+ (y ~0)’ y

_ /x2+y2
DYniY 1] (4, 1) Ges (2,2) vies” “BiU GKiU mgZij 1PiyZ Ki |
Gt i gaeZr “iZwbYq Ki|
ani, P(L1) Ges Q(2,2) c Eie dq| X' : X
PET, xymgZij 1e gtk PryZ Kiv nijy]

1 0l ga'eZx “iZ PQ=1/(X, — %)% + (¥, - Y.)°
= J2-17+(2-1)* GKK| |
=1 +1° =/1+1=+2 GKK] PT 11.4

D wniY 2| gjie” 0O(0,0) Ges Aci “BiU 1ie™ P(3,0) 1 Q(0,3) mgZij wPryZ Ki| ctZ'iKi
ga'eZx “iZbYq Ki| 1Zbil 1> thiM Kitj th R'wgizK iPT AsiKZ nq Zvi big Kx Ges Kb ?

mgvaib :  O(0, 0),P(3,0) 1 Q(0,3)1e>™ 1ZbWi Ae b xy mgZtj 1t~ Lvibv nijv:

iZ 0P =B — 0240 — 0% = 32+0% =32 =3 GKK| | i
“iZ 0Q =40 - 0°+(3 - 07 =07 +3 =3 =3 GKK|
“iZ PQ=4/(3-0)? +(0-3)* GKK| u Ao
=\Jy? +y? =40+9 GKK]| X G X
=18 =+/2:9 =3J2. GKK]|
Y IPT 11.5

RwgiZK P Tii big mgider 1TFR KviY Gi B el OP Ges OQ Gi ~iZ mgib|

D wiY 3] GKU iTFRi 1ZbiU kilie™ h_yutg A(2,0), B(7,0) I C(3,4) | mgZij Gt i Ae ib
Lyl Ges \TFRIV A%b Ki | vIFRIU crimig ciP ~kigK ~vb ch$ 1bYq Ki |
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mgvavb : xy mgZij A(2,0), B(7,0) 1 C(3 4) Gi Ae b T Lty nfjv:
Y

~
N>

ABC (TR y WPT116

AB eili "N (¢) =+/(7-2)? +(0—-0)?=+/5? =5 GKK

BC eilli "N' (a) =(3—7)% +(4—0)2=/(-4)? + 4% =/16+16 = 4/2 GKK
AC eilli N () =(38-2)? +(4—0)? =+/1> + 4% =17 GKK

- ITFRVI crimigi = AB+BC + AC evdTiqi ~“iN'i mgi6
= (a+b+c)

= (5+42+4/17) GKK
=14-77996 GKK (cq)

DY niY 4] Tl th, (0,-1), (-2,3), (6,7) Ges (8,3) & {jv GKiU AZiTTi Piiw

kilve>™ |
gib Kii, A(0,—1), B(-2,3), C(6,7) Ges D(8,3) c E e mgn] xy mgZij G i Ae b ™ Luth
niju: Y
a6, 7 /‘\__
B(-2, 3 '\/ )
¢ o X
Y!
iPT 11.7

AB eilii "N = \/(-2-0)2 +{8— (-1)} = /(-2)? + (4)> =+/4+16 = /20 = 2/5 GKK|
CD eilii “N'= /(8-6)2 +(3—7)? =+/4+16 =~/20 = 24/5 GKK]|
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AB eili “"N"= CD ewlli ©N’
Averl,
AD eilii N' = /(8-0)2+(3—(-1))° =8>+ 4% =/80 =45 GKK|
BC eilli N = {6—(-2)F+ (7—-3)? =+/82 + 4% =+/80 =45 GKK|
AD eidi ""N'= BC ellii ©N’
. lecixZ evd, 1jvi "N mgib|
mZivs ejv hig, ABCD GKiU migv31iK e AigZiqIT|

BD KiYi "N = /(8- (-2))? + (3-3)? =4/ (10)2 +(0)% =+/100 =10 GKK]|
GLb, BD? =100, AB? = (25)?=20, AD? = (45 )’=80

. BD?= AB?+ AD?=20+80=100

. BD*= AB?+ AD?
. cr_viMvivimi Dcov™™ Abhigr ABC GKiU mgtKiYx iTFR Ges ~BAD mgiKiY|

mZivs G @iv cguYZ ntji th, ABCD GKIU AigZi9IT]

D iy 5] Ll th, (=3,-3), (0,0) 1 (3,3) 1> 1Zbi dviv tKib iITFR "Zvi Kiv hig by
mgvaib :
ali, A(-3,-3), B(0,0) I C(3,3) c Ewe mgn| xy mgZij 2t i Ae b 1~ Lvthu nijy :

Avgiv Rub, thiKiby iTFiRi “B edi mgi6 ZZiq ed Atcqlv eo| afi 1bB ABC GKiU iTfR 1
AB, BC 1 AC Gi 1ZbiU evd]

GLb, AB eilii “N'= {0 (-3)¥ +{0—(-3)}* =+/32+3? =18 =32 GKK

BC eili "N = /(3-0)” + (3-0)” =18 = 3v2 GKK '
AC eilii “N' = /(3+3)% +(3+3)? =+/72 =62 GKK
€3,3)
¥ B(0;0) 4l ¥
A(23,-3)
> Lv hit"Q, AB+BC =342 +3v2 =642 =AC

Y!
A wr "B evlii mgi6 ZZxq evdii mgib| PT 11.8

. 1" 1ZbiU GKB mijtilvg Ae b Kti Ges G~ i Gviv tKutby iTFR MVb moe bq
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Abkxghbx 11-1

1| cizifiT ¢ Ew mgini ga'eZx ~iZ ibYq Ki |
@i (2,3) 1 (4,6) @) (-3, 7)1 (-7,3) (iii) (a,b) 1 (b,a)

(iv) (0,0) I (sind,cos8) (V) (-%,-1) | sz

2] GKU ITFRI kidTq h ypig A(2,—4), B(=4,4) 1 C(3,3) | ITFRIU A%b Ki Ges t™Lil
th, GIU GKIU mgiderd iTFR|

3] A@25), B(-11) I C(2,1) GKU /TFRi kilTg] iTFRU AK 1 "Lyl th GiU GKWU
mgtKWYi ITFR]|

4] A@L?2), B(-35) 1 C(5 -1) 1 Tq iviTFR Mvb Kiv hig iKbr hPiB Ki |
5] gjie” T iK (-5,5) I (5k) & 0gmg ieZxnij k Gi gibibYq Ki|

6] "Ll th, A2 2), B(-2,-2) Ges C(-2+/3,2¢/3) GKIU mgevd TFRi kilie | Gi
crimigviZb “kigK b chS ibYq Ki|
71 Ul th, A(=5,0), B(5,0), C(5,5) I D(=5,5) GKiU eMiTtTi Pritl kilie>™ |

8] A(-2,-1), B(54), C(6,7) Ges D(-1,2) @viv MVZ PZFRIU migiSiiK b AigztIT Zv
bYq Ki|

9] A@0,5), B(7,6), C(-3,5) I fjvi gta” tKibiU P(3, —2) Gi metPiq ibKUeZx 1 tKibiU
mefPiq “1eZx|

10] P(x,y) ve" t 1K y-Aifli “1Z Ges Q(3,2) 1ie i ~1Z mgib] cgY Ki th,
y2 —4y—6x+13=0.

11-3 TFRIYTi tTd] (Areaof Triangles)

Aigiv Rub 1ZbiU 1fb 1e>™ GKB mijtiLig Ae vb by Kitj H1ZbilU vie>”tK mijtilv Gviv thiM Kitj
GKIUWTFRIT cvlgr hig] D3 ITFRINTU evitFE™ Ges TKiYHFE ifb vfb niZ citi| GB Astk
Avgiv GKiU gvT miTi mnvth” thikviby iTFIR# evdi ““N"ibYiqi gva'tg i\TFRUI 191Tdj 1bYq KiiZ
m9g ne|] GKB miTi minith” thivtby PZFRIK “BiU iTFR 19111 1eF3 Kii PZFR 191{Ti t1dj
ibYq Kivl mee nie| GITIT AvgiviTFR t97TWi crimigy (evd_tjvi NI mgi6) Ges evdi “iN'i
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gia'tg t1Tdj 1bYq Kie| thiKiby 1TFR AKiZ ev TKWIKiTi Rigi t91Tdj wbYiqi GB cxiZ A wr
elii IN'i gia'tg tTdj bYg AZ'S _i‘ZcY]| A r Rigi t91Tdj 1bYiq GIU LeB KihKi| KiiY
nimte ejv hig 1THKYWKvi hv 1PSKibiKvi Rigi kilie™ _£jvi “vbisK Rubv biB ev mae bg 1KS hi
“WoiskK Ribv K Zintj Avgiv Avil mniR 191Tdj wbYiq m9ig ne] GB Astk Aigiv “BiU cxiZi
gia'tg ITFR ev e0FiRi 1Td] 1bYq Kie|

cxiZ1:
t911dj bYiqi mT : citki iPT ABC GKIU WTFR 17 Lutbv nigiQ] A(xq, V1), B(X,, ¥5) 1 C(Xs, Ys)
iZbil rfb 1> Ges AB, BC I CA TFiRi 1Zbil eidi] ~iZ wbYigi miTi mnh mniRB

AB, BC | CA evlii ""N"ibYq mae] thgb :
AB evlii "N ‘¢ ati c= \/(xl—x2)2+(y1—y2)2 GKK

BC eilii N 'a’ ati a= /(- )2+ (Yo — Ys)° GKK

AC eili "N b ati b= /(% —X;)2 + (¥, - ys)? GKK I A, )

GLb iTFRIVI ciimgr2s' atif c
2s=a+b+c [ciimgy = el 1Zbil " IN'T mgid]

. B(xy ) Clxy y3)
X! < 0 » X

A s=E(a+b+c) GKK i
2 o PTIL9
GLvb s nijvil FIRiI ciimgii AfaK]

Aigiv 's' Ges a,b,c Gi mnith” mniRB thiKtby iTFRi tTdJ 1bYq KitZ cui

ITFR t9{Ti t971dj bYiqi mT :

IMFR ABC Gi AB eli ~N' '¢’,BC eilii "N 'a’ Ges CA edli "N 'b' Ges climigy '2s'
ntj AABC Gi tTdj +/s(s—a)(s—b)(s—c) eM GKK]| [giaigK ~ti MYZ RwgiZ Gi ciiigiZ
Astk cgiY 17 Lgr AdQ] vkTv_xiv cgwil 711 ibte]]

Ibigi® D niYmgini giatg mhiUi e’envi mniRB eSy hite|

JTYViq : verfo iTFRI 197Tdj 1bYiqi verfb mT ifgiQ, KS GKIU g/ miTi mnvth” Aigiv GLitb
thikutby iITFIR 197Tdj 1bYig m9lg ne|

D niY 1] A2 5), B(=11) Ges C(2,2) GKiU iTFRi 1Zbil kilves™ | vTFRIUT GKIU tgwigil 1IPT
AK Ges crimigy I evdii “IN'i giatg 11Tdj 1bYq Ki | \TFRIU tKib aitbi iTFR PT 1L Ap IR
Ki Ges Zvi ¢t hi@ “vl|

—

mgvab : citki PET ITFRIU 1~ Lutby nijv :
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AB eli N, c= /(-1-2)? + (1-5)* =+/9+16 =5 GKK

BC eli "N, a= /(2+1)7+ (-1 =+/0+0=3 GKK H
AC eilli "N, b= /(2-2)?+(1-5)* =+/0+16 =4 GKK 213
1 1 12 L
s==(a+b+c)==5B+3+4)=—=6 GKK - .
2(++)2(++) > . B]l(ﬂ‘((‘) ;
- 1Tdj = Js(s—a)(s—b)(s—c) 9
= /6(6-5)(6 —3)(6—4) eMGKK
=+6-1-3-2  eM GKK
=6 el GKK v
PT 11.10

IPT 1L Avgiv eStZ cwi GiIU GKiU mgtKiviiTFR]|
cx_ViMvivimi Dcet™"i minith™ GIU mniRB cgvY Kiv hig

AB%?=c?=52=25
BC?2=a?=32=9
CA?=b?=4%=16

.. AB?=25=BC’+CA’=9+16=25
. ABC GKiU mgiKwYx i1 fR|] AB AiIZFR 1 ZACB mgiKiY|

D iY 2] A(2,-4), B(—4,4) Ges C(3,3) GKIU iTFtRi 1Zbil kil | iTFRIU AKK Ges el

"N ibYigi giatg Gi t91Tdj wbYq Ki| wT 171 iTFRIUT GKIU big “vI Ges Gi ~ctf hi3
L

mgiawb : ABC 1TFRIUT 1PT AKY nijy :
AB =c =/(-4—2)? +{4— (-4)}¥ =~/36+64 =100 =10 GKK
BC =a=+/(3—(-4))% + (3-4)? =+/49+1 =+/50 =52 GKK

CA=b=4/(2-3)% +(-4-3)? =1+49 =/50 =52 GKK
Y

fopl

pds
b

Y
PT 11.11
dgi-30, D'PZi MYZ-9g-10g
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GLb, s:%(a+b+c):%(10+5\/§+5\/§):%(10+10\/§:5+5\/§ GKK

- 19Tdj = s(s-a)(s -b)(s—©)
= J(5+5v2)(5+5v2 ~10)(5+5+/2) ~5,/2) (5+5v2 —5+2) eM GKK
— J(5+5,/2)(5,2 ~5)-5-5 el GKK
=5(5v2+5)(5v2-5)  eMGKK
=5\/(5\/§)72—52=5\/ﬂ=5\/£ eM GKK

=5.5=25 eM GKK

¢ ETFRIU GKIU mgierd ITFR| tKbby BC = CA =52 GKK| A_r, iTFRUI “BU evii mgib|
Awevi, AB?=10? =100
BC? + CA? = (5v/2)% + (5+/2)% =50+ 50 =100
: AB® = BC? + CA?
=, GIU GKIU mgtKiYi iTFR]
A_r AABC GKil mgtKx I mgiderdi iTFR]|

D wniY 3| GKU iTFRi kil Tq h_yutg A(-2,0), B(5,0) Ges C(1,4) ciZ'Kil evii ““N" 1bYq
Ki Ges iTFRUT 11Tdj tbYq Ki | vTFRIU Kr aitYi Abgib Ki Ges —ctq] hi@ “vl |

Y
(1A
s

/l

/
!,
X A(-2)0) 0] L X
B(5, 1)
Yl

5@ : 55.52
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mgvawb : ITFRUVE (PT : 11.12) WPT > Litby nijv :
AB=c=1/(5-(-2))*+(0-0)) =+/49 =7 GKK
BC=a=+/(1-5)%+(4-0) =+16+16 =442 GKK
CA=b=1/(-2-1)2+(0-4) =9+16 =5 GKK

S:%(a+b+c)=%(7+4\/§+5):%(12+4\/§)=6+2\/§ GKK
~11dj = /s(s—a)(s—b)(s—c)
= \J(6+2v2)(6+ 2v2 ~ 7)(6+ 2v/2) - 4,/2))(6 + 2v2 - 5) M GKK
= J(6+2,2) (242 -1)(6-24/2)(22 +1) &M GKK
= J(6+242)(6—2/2)(2+/2 +1)(2+/2 —1) €M GKK
= \/(6)2— (242)*)((242)" -17) =287 =14 €M GKK

¢ E VTRV GKiU 1ielgevil iTFR| KviY Gi tKitby eviB Aci tKib eiii mgb bq]

JIYig : thiZow vTFRIYETE 19TdJ wbYq Kiv nijyv Zvi 1gU mgtkivy, 2giU mgiend 1 ZZxquU
ielgevd \TFR| GKIU gvT miTi mnvth™ ciZ'KiU vTFRi t97Tdj bYq mee nigiQ] Ab™ thiKutby
TFRi 1111 WK GKBfite 191Tdj 1bYq Kiv mae ne] AbkijbiZ G iKg Avil Kigkil iTFiRi
tTdj mspus mgmyv _Kie]

G chitq Aigiv PZFR 1{Ti t91Tdj GKB mT e’envi Kii wbYiqi TKSkj AvtjiPbi Kie]

DY 1] GKU PZFIRi 4U kel h_yutg A(L 0), B(0,1), C(-1,0) Ges D(0,-1)| PZFRwi
IPT AK Ges thiKitby “B evdi I KiYi ““N"ibYiqi gvatg Gi 191Tdj bYq Ki|

moyvaib : citki IPET 1e™ cvZibi giatly ABCD PZFRWU ™Litbv ntjv] AB, BC, CD Ges DA
PZTRW1 Pviiwl el Ges AC I BD PZTFRiUT "BiIU KY|

el AB=c=1[1-07+(0-1) =+2 GKK
Y

B0

y__CLO0c AL |y

0. -HD

Y!
@ : 53.50
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el BC=a=1/(0+1)?+(1-0)) =v12+1* =+2 GKK

KY AC =b =141 +(0-0)" =2* =2 GKK

AC?=4

eill CD = ¢ = y[(-1-0)2+(0-1) =2 GKK

el DA=,(0-1)?+(-1-0)" =+2 GKK

Ly hit"Q, AB =BC =CD = DA=+/2 GKK

. PZTRIU GKiU eM ev 1om|

GLb, AC?=AB?+BC?=(+/2)2+(:/2)? =2+2=4

. PZFRIU GKiU eM{q[T]|

. PZfR ABCD Gi t[Tdj=2x iTfR ABC Gi 111dj|

GLbTFR ABC Gi crimgi, 2s=AB+ AB+BC =2++/2+4/2 =2+24/2 KK

s:%(2+2\/§):1+\/§ GKK]

. ITfR ABCGi 11dj = /s(s—a)(s—b)(s—c)
= JA+2)A+ 2 —2)A+~/2 —2)1+~/2 —~/2) eM GKK
= J(2 +2)-1(/2-1)-1 el GKK
= J(W22-1? el GKK

=+/2-1 eM GKK
=1 eM GKK

. PZFRINT ABCDGi t9Tdj =2x1 eM GKK

= 2 eM GKK]
g3e” : efMi evdi “N'IK eM Kti l t91Tdj cilguhig] AigZ Gi N 1 ¢ Y Ktil 19Tdj el
hig] 1KS thiKitby PZF{Ri 191Tdj 1bYq Kiv hg by

DoniY 2] A(-L1), B(2,-1), C(3,3) Ges D(1,6) @viv MVZ PZFRIU A¥b Kii Gi cizl evll
1 GKWU KiYi “N"1bYq Ki Ges PZFRWi t1Tdj 1bYq Ki |



D'PZi WYZ

mgvaib : 1e>” cvZibi gia’tg xy-mgZij ABCD PZFRU ™ Lithv nijv:
ABCD PZTRwi

elll, AB=a=+3%+22 =13 GKK
elll, BC =b=+/1% +4% =417 GKK

237

elll, CD=d =v2° +3* =413 GKK e
eill, DA=e=+/2% +5% =4/29 GKK
KY, AC=c=4/(3+1)?+(3-1)? GKK
=42 +22 =420 GKK
TR AABC G 2s=a+b+c=+13++17 +4/20 GKK
=12-2008 = 3-6056 + 4-1231+ 4- 472 GKK
— 5 =6-1004 GKK

ITfR ABC Gi 11dj = ,/s(s—a)(s—b)(s—c) eM GKK
=+/6-1004x 2-4948x1-9773x1-6283 eM GKK

=+/49-000 eM GKK
=7 eM GKK

AACDG 2s=c+d +e=+20 ++/13 ++/29 GKK
—4.4721+3-6056+5-3852 GKK
—13-4429 GKK

. §=6-7312 GKK]|
-, AACD Gi 191Tdj = /s(s—e)(s—d)(s—¢)
—./6-7312x2-2591x3-1256 x1-3460 eM GKK

=+/63-9744 eM GKK
=7-9983 eM GKK
. ABCD PZTR 1/{Ti tYTdj =(7-000+7-998) eM GKK
= 14-998 eM GKK
= 15 eM GKK (cig)|

gSe": ABCD PZTRiU eM ev AigZ ev migiSiiK ev 1am tKitbwUB bg| G aitbi ielg AKitil Rigi

t91Tdj 1bYiq G cxiZ AZ'S KihKi

D wniY 3| Pl i1 vbid. h_ytg A(2,-3), B(3,0), C(0,1) Ges D(-

(a) t°Lvl th, ABCD GKW iom]|
(b) AC 1 BD Gi ""N'ibYg Ki Ges ABCD GKiU eM iKbv hiPiB Ki
(c) MTFRIYTi gvatg PZFRWi 191Tdj 1bYq Ki

mgvaib : ABCD PZFRIU 1e™ cvZibi gvatg 1PT : 11.1.5 G ™ Luthv ntjv :

1,-2)
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(a) ai a,b,c,d h_yuig AB, BC, CD Ges DA el "N Ges KY AC=el KY BD= f.
ZniJ, a=./(3-2)%+(0+3)? 17 +37 =10 GKK

b=4/(0-3)% + (1-0)? 37417 =10 GKK

C=4/(-1-0)2 + (-2-1)? _ 17 +32 =410 GKK

d=(2+1)° +(-3+2)? 37 +17 =10 GKK
thinZ a=b=c=d =10 GKK
ABCD GKU 1om]
KY AC =e=4/(0—-2)% +(1+3)? =+/4+16 =+/20 GKK
Ges KY BD = f =/(-1-3)2 +(—2-0)2 =+/42 +22 =/20 GKK
- "Lrhit"Q AC = BD A wr, KYfg mgib

Ac?=(/20)'=20 AGE)
B2

AB? +BC? = (/10 ) + (/10 ) =10+10=20
AC? = AB® + BD”

. st - 3
. Cx_ViMvivimi Dcev™™ Abhigr £ABC mgiKiY | BP /(071) .|
. PZTRiIU GKiU eM]

ABCD GKiU eM|

PZFR ABCD Gi t91dj = 2x ITfR ABC Gi 111dj v
GLitb AABC Gi t11T P11

. a+b+c V10 ++/10 ++/20
2

2

!

:M:@M@ GKK]

.. AABC Gi tTdj = /s(s—a)(s—b)(s— )
= /(10 +V5)(10 ++/5 = V10)(+/10 +~/5 —10)(+/10 ++/5 —,/20) eM GKK
~ (10 ++5) -5 5(/10-5) eM GKK

= /5{(10)? - (v/5)°}=+/5-(10-5) eM GKK
=5-5=5 eMGKK
. ABCD eiMi t1Tdj = 2x5 eM GKK = 10 eM GKK|




D'PZi MiYZ 239

gSe” : mnR cxiZ : ABCD eMUi 1Tdj (+10)? =10 eM GKK]|

ITFR t911Ti 191Tdj 1bYq

cxiZ 2 - ke~ i “ibistKi minith” 191Tdj 1bYq :

GB cxiZtZ GKiU iTFRi 1ZbiU kxlie>™ i “ibistKi minith” Le mniRB iTFRITE tTdj ibYq Kiv
hiq] GKBfite thikitby eiftRi kxlie i “vbisk Ribv WKij 1 edfiRi tTdj 1bYq moe] e e
f91$T GB cxi1Z e'envi Kiv moe ng bv] Gi KviY nijv Aigiv hi™ GKiU Rigi t1Tdj 1bYq KitZ PiB
Ges Rigil hi™ iTEKwYiKyi ev tPSEKWIKii ng Zintj GB cxiziZ t91Tdj 1bYq Kiv hite bv] thinZ
TKSYK 1o mgini b Aigit™i Ribv biB ev Ribv mee bg| 1KS RigiVi edi “N* Aigiv mniRB
fgtc 1biZ cwi Ges 1 bs cxiZiZ 191Tdj bYq KitZ cwi| 2B DFq cxiZ madtK ik v ™1 aviYy
WKy ctqiRb| 2 bs cxiZzi mnith™ iTFR | edftRi t91Tdj bYigi tKSkj D wnitYi minith™ el
Kivnfjv:

ITFREYETI 1TdJ bYigi maviy mT :
an, A(x,Y), B(X,Y,) Ges C(xq,ys) WIFR ABC Gi iZbiU kilieo™| T 11.15 Gi Abiic
A B 1 C e Nioi Kilvi tecinZ 1" 1K miRviby]

A B(x,, y2)

A(xp yl)

Cley y3) |

d

'Y
L4l

X D(xy, 0) |O E(x,, O) Firp, 0) X

—~

v .
IPT 1_tK Aigiv 1B, Y IP1:11.16

eifR ABCDF Gi {1dj = TFfRINT ABC Gi t9Tdj + UnciRqigiIT ACDF Gi 191dj
= UnciRgigiT ABEF Gi t9/Tdj + UiciRqigiIT BCDE Gi 191dj

mZivs Aigiv CiB,

MFRIMT ABC Gi t1dj = WiciRqigif T ABEF Gi tqT1dj + UiciRqgif[T BCDE Gi

tTdj — UnciRqigiIT ACDF Gi t91dj |

- ITFRIT ABC Gi 19/1dj

L (BE+ AF)xEF +%x(CD+BE)xDE—%x(CD+AF)><DF

NN

(Y2 + YD) (% — %) + %(ys +Y,) (X — %) —%(Y3 + Y (X — %)



240 D'PZi MYZ

1
= E(Xﬂ/z + X Y3+ XY — XY — X Y1 — XgY, — X1 Y3)

= (Y2 + XYz + XY — XV — Xo Y1 — X3, — % Y3)

X\ %o 3 Xy
PO,
thLib _Ydiji K N abizK 1Py inimie wbiq cvlqr tMIQ Xy, + X, ¥, + Xy, Ges ,Ydiji 1I"K
A FYWZK Py intmie wbiq cvlgr IMIQ — Xy, — X3Y, — X Y3

mZi VS, X X, X3 X

AABC Gi 19[Tdj = %
i Y Y3 Y1

g3e” : gth Wi AZ'S | i*ZcY th G cxiziZ tTdj bYigi 19T 1e mgini ~voisK
XX X3 0%

Y1 Y2 Y3 Y1

Aek'B Nioi Kwvi lecixZ v 1K 1hiZ nie|

D niY 1] A2 3), B(5,6) Ges C(-1,4) kilietkd ABC iTFiRi t9Tdj 1bYq Ki|
mgvaib : A(2,3), B(5,6) Ges C(-14) kil iZbiUiK Nioi Kwii tecixZ v iK thlgu nijy|

o 102 B 1 B, 6)
AABC Gi 191Idj = 3ls 6 4 eM GKK C(-1,4)<%
. A3
= 2 (12+20-3-15+6-8) ell GKK K _ X
- %(12) ell GKK
=6 eM GKK
Yy PT ;1117

D wniY 2| GKIU iTFiRi 1ZbiU kil A@L 3), B(5,1) Ges C(3,r)| AABC Gi 1Tdj 4 eM GKK
ntj 0r0 Gi mave” giomgn ibYq Ki |

mgvaib : A@L 3), B(5,1) Ges C(3,r) kil 1iZbil Nioi Kivi tecixZ 1" 1K ietePbv Kii AABC Gi
f1dj

1
eM GKK
3
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(1+5r +9-15-3-r) eM GKK

N, NP

(4r—8) =(2r—4) eM GKK
ckgiZ, (2r-4)=+4
A, 2r=0 ey, 8

r=0 ey 4
DEi: r=0,4

PZFRiT{Ti t{1dj
PT 11.17 G ABCD GKiU PZFR| PZFRIUi Pritl kxl h_iptig AG 1) . B(%,, Y,) Cl¥ Va)
Ges D(x,,Y,) Ges A B,C,D tK Nioi Killvi iecixZ 1" K Abmii nigiQ]

Y4

D(x4, }’4) C(xy Y3)

x¢ \ 1o / > x

A(xl, y]) B(xz, YQ)

A

Y’

<

@ 3504
GLb PZFRINIT ABCD Gi 11/1dj
= TfRIT ABC Gi 1Tdj + MFRIYT ACD Gi 1Tdj
XX XX 1% X X X

+_
Yio Y2 Y3 % Yi Y3 Y2 N1

-1
2

2
1
= E(lez + X3+ X3Yp — Xo Y1 — XaYp — % X3)
1
+ E(X1Y3 +X3Yy + Xg Y1 — XaY1 — X4 Y3 = X(Ys)

1
= ExlyZ +XoYg + Xg Vg + Xg Y1 = Xo Y1 — XaYo — X4 Y3 = X, Ys)

I T T, C D R YR}

20y Yo Y3 Y4 W
dgi-31, D'PZi MiYZ-9g-10g
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XX X X X

Yio Y2 Y3 Y4 W1

mZiis PZFRIT ABCD Gi t9Tdj = *

N

Abiicfite GKIU cAfR ABCDE (IPT:11.18)Gi kilie™ tjv hi™ A%, yy), B(Xy Y,),
C(Xs) ¥s)» DX, ya) 1 E(xs, ys) nq Ges iPiTi gZ kil 1jv hi® Nioi Kiri ieciiZ v"tK ng, Zte
cAfR ABCDE Gi t9Tdj 1Zbl iTFR 1T ABC, ACD | ADE Gi tTd{ji mgi6i mgib]
MFRINT 1 PZFRIYIITi WK Abiicfite cAFRIT ABCDE Gi 111d]

_1 % X% X% %X

201 Y2 Y3 Y4 Y5 Wi
GKBfite thiKitby edFiRi kilie mgini “ibisK Ribv _iKij mniRB Dctiv® cxiZiZ t911dj 1bYq

Kiv hig| v
D(xy, yy) ‘C(x3’ ¥3)
X' < 0
\
E(Gg, ¥5) N

v A(xp Y])

Y!
@ : 5.5

KR : PZFRifItli t911d] woYigi c=uZzi mnith” cATR 1 1ofR 191t t911dj wbYigi ml
ciZev'b Ki|

D niY 3] A(L4), B(-4,3), C(L—2) Ges D(4,0) kilieiko PZFRIT ABCD Gi 191d]j

bYq Ki|
mgiaib : 1e> mgniK Nioi Kibvi leciiZ 1" 1K ibtq PZFRIT ABCD Gi t91d]
11 -4 1 4 1
== eM GKK
214 3 -2 0 14

3+8+0+16+16-3+8-0) eM GKK

(48) = 24 eM GKK

N[ N
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1]

2]

3

4

5|

6

7|

8l

Abkijghbr 11-2

A(=2,0), B(5,01), C(1, 4 h_yuig AABCGi kil 1e>” |
(i) AB, BC Ges CA eilli h" N" Ges AABC Gi ciimigv ibYq Ki |

(i) WTFRUI 11TdJ 1bYq Ki ;

ibigy3 ciZt T ABC TFiRi 11d] bYq Ki :
(i) A(2,3), B(5,6) Ges C(-1,4);

(i) A(5,2), B(1,6) Ges C(-2,—3) ;

Ll th, A1), B(4,4), C(4,8) Ges D(L5) e tjv GKiU migiSiiKi kxl e |
AC 1 BD eidii "N ibYq Ki| mguSiiKili t91Tdj 1TFiRi gia'tg 1Zb “kigK “ib chd
bYq Ki|

A(-a, 0), B(0,—a), C(a,0) Ges D(0,a) kilietké ABCD PZfRi 191Tdj KZ ?

Ll th, (0,-1), (-2,3), (6,7) Ges (8,3) 1™ tjv GKIU AqziTiTi Pl kil|
KYZtqi ~“N" Ges AigzZiUi 191Tdj 1bYq Ki |

IZbiU 1e>™ 1 vbva h_vutg A(-2,1), B(10,6) Ges C(a,-6) | AB =BC nij a Gi moe’
gibmgn 1bYq Ki| 'a' Gi gtbi minth” th iTFR MVZ ng Gi t7Tdj 1bYq Ki

A B,C 1Zbllie 1 vbd h_yutg A(a,a+1), B(-6,—3) Ges C(5,-1)|

AB Gi N AC Gi “iNi 10,Y ntj 'a’ Gi mae” gib Ges iTFRIUI "elko 1bYq Ki

ibtgy® PZFRmgini 1Tdj 1bYq Ki [cxi1Z 2 e"envi Ki] :
(i) (0,0),(-2,4),(6,4), (4,1

(i) (14),(-4,3).1-2),(4,0) ;

(i) (1,0),(-3,-3),(43),(51) ;



244 D'PZi MiYZ

9] Wil th, A(2,-3),B(3,-1),C(2,0), D(-11) Ges E(-2,—1) kilielké e(iFiRi t9Tdj
11 eM GKK|

10] GKiU PZFiR1 Pviwl kil A(3,4), B(—4,2),C(6,-1) Ges D(p,3) Ges kilmgn Nioi Kii
leciiZ "tK AweiZZ| ABCDPZfiRi tTdj WIfR ABC Gi t9Tdji w0 Y nij P Gi
gwb 1bYq Ki |

11-4 mijtiLlvi Xvj (Gradient or slope of a line)

“\b# RwgiZi (Coordinate Geometry) GB Astki c_ig Awgiv mijfilvi Xyj (Gradient or
slope) ej1Z Ki eSiq Ges mi jtiLvi Xvj wbYiqi tKSkj AvtjiPby Kie] Xitji aviYv eenvi Kti GKiU
mi jiilvi eRMaYIZK iic Kx ng Zv AvtjwPhy Kiv nte| tKvtby mijtilv “BiUie>™ 1" iq AiZjug Kiij
tmB mitilvi Xt ji cKiZ 1 D3 mijfilvi mgiKiY 1bYq KivB gjZ GB Astki gj AvijwPhii ielq]
“BIU migtiLy tKitbvver $Z wgiy Z ntj e 1Q” Kifj tmB 1Q™ 1™ i Wb ibYiqi gia’tg iZbiU mgiKiY
Givibt IkZ tilvi gva'tg MVZ WTFR ibiql AvtjPby Kiv nte|

GLvtb Avgiv t~Lve exRMIYIZ B PjiKi GKNiZ mgrKiY mi jiilvibi™k Kii Ges Zit™ i mgvaib nijv
tmB 1Q™ 1e>” |

X/J (Gradient or slope)

PT 11.19 G AB mi jtiLuU vetePov Kii| tiLuU A(2,3) 1 B(6,7) "W ie" riq AiZpg KiiQ]

PTbmid tilwU x At abvzZ/K " 1Ki mi_ © tKiY Drcb KiifQ] GB tKw 6 nijv AbfigK x-

ATi mi_ AB mijtilwU Kr ciigY AbZ nigiQ Zvi ciigic] o RwgiziZ Agiv AB filvi

Xij (Gradient) m tKibigi=fite ciigic Kii _uK-
_ Y istKi ciiezb -3 4

_ = =—=1
X WoisiKi crieZb 6-2 4

. AB filvi Xj (m)=1.
X/

— Y,
iPT 11.19
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maviYZ, GKiU mijfilv AB hLb A(x,y,) 1 B(x,,y,) 1& 1 {q AiZug Kti ZLb Gi Xij
(m) tK Aigiv

m =Yz~ V1 {rlse} = { IVV} iv cKik Kii K|
X —% | run iy v

A

X" O

<<

el 1eKctql, tKvtby migtily Gviv x Afqi abizK v~ iK1 mi_ Drcb K 6 1 Xvj m Gi gia’ madK
nijy, m =tan 6

PT 11.19 G AB fiLvi 19T mijtilvi Xjj m=1 A ur, tan6 =1

e, 0 =450 (GKIU m2tKiY)]|

D iy 1] wbigi ciZiiT bt IKZ ver>0g Gviv AiZpws mi jHilvi Xvj 1bYq Ki

(@) A(2,3) Ges B(3,6) AN
(b) A'(2,1) Ges B'(-1,4) B,(k i
mgvavb : ()
o rise 6-3 3 v 0 :
(a) AB fiLvi Xij L LTI / \
run my 3-2 1 \/
it s iy - W 4-1 3
(b) A'B' fiLvi Xij T 1o T3 1

v
5@ : .20

JTYiq o PT 11.20 t 3K t°Lv hit"Q, AB tiLvi Xij (Gradient) abiZ’K Ges Drcb tKWY GKiwU

m2tKiY| Avevi, GKB WPT 1_iK GIU cii i th A'B’ tilvi Xij FYiZ)K Ges Drch tKiY GKiU
iKWY

mZivs Dctiv® AdjwPhv T_1K Avgiv GB imxitS AmiZ cwi th, Xvj abiZK nij filv @viv x -Afqi
abiZiK 1" tKi mii_ Drcb tKvb m2 tKvY Ges Xvj FYWZIK nij tilv dviv x -Atqli abvziK v iKi mid_
Drcb tKY GKIU iKY |

Drcb tKvY kb™ A_ev mgiKiY nij Xvj 1K nte Zvibigi= D wnitYi minvth™ e WLy Kiv nijy :
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D wiY 2] A, B Ges C iZbiU 1”1 bt h_yig (2, 2), (5,2) Ges (2,7) | KizZmg Zij
AB I AC tiLv A%b Ki| mee nfj AB 1 AC fiLvi Xvj ibYq Ki| Y

movaib : KitZmigq Ztj AB 1 AC tilv A¥b Kiv ntjv : Tdel

IPT t 1K Ly hig th, AB tily x-AtTi mgiSivj Ges

AC tilv y-Ati mgSivj| ABtilvi Xij, 1) I
X X

m=Wi-272_0_,
nly 5-2 3

AC tilvi Xij m D Piut R GiivibYq Kiv hvte by, KiiY

1

X=X =2 Ges X —x =0
1 2 2 1

Y!
@ 35.2

hi™ X =X, nq Zte tiLvi Xvg 1bYq Kiv hvg by iKsS fiLaU y -Atq[1 mgvSivy nq|
miaviYZ tKtby mijiilv A(x.,y,) 1 B(X,,Y,) 1&" 1 iq AiZpg Kitj

ij’ m = yz_yl
X, — X,

e, m=2"Y2 p x 2x ngl
X =X

JUKii :hi x, =x, ng, Znfj tiluU y -Aq[i mgiSivj A_r x-Alqi Dci ja ng] GB iKg ja
tiLlv elvel ev Lvov tiLv eivei miv mee bg| 2B Xij 1bYq Kivl mae bg|

g3e” 1 IPT 11.21 G AB fiLvi thiKitby iey™1Z tKul A wr, y=2 Ges AC tiLvi thiKithy ie°1Z
fRA W, x=2 ZB AB mijfiLvi mgKiY y=2 Ges AC mijiilvi mgiKiY x =2 |

D wniY 3] A(-3,2) Ges B(3,—2) Iex” 1" 1q AiZpugKvix tiLvi Xvj wbYq Ki |

Y
mgvawb : AB tiLvi Xij m nij,
m = Y2_Y1:ﬂ: 2-(-2) =i=_§
X,—% M -3-3 -6 3
Xij FYWZK nlaqug filwU x -Atfli abizK
~ - —_- - A(_Sa 2)
ICiKi md_ - JiKW Dreb KiifQ] X! 63907 X
(0)
B@3. -2)
DwniY 4] AL -1), B(2,2) Ges C(4,1) 1e> 1ZbiU
mgtiL nij t Gi glb KZ ?
Y!

5@ : 95.23
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mgiasb : A, B I C mgtiLnlqiq AB 1 BC fiLii Xvj GKB nie| mZivs,Aigiv ciB-
Y

2+1_t—2
2-1 4-2 @
3 t-2
ey, = =—=—
1 2
e, t—-2=6 y e |
e, t =8. 0
mZis t Gigib 8 | (-1
v
@ 3.20

D niY 5] A(t,3t), B(t? 2t), C(t—2,t) Ges D(1,1) Pviwl rfb v~ | AB Ges CD
tily mguSivj nij t Gi mae” gib wbYq Ki |

. 2t -3t -t -1
mgvavb : AB fILvi X m, = = = :
] T M=t tt—1) 1—t
CD tiLii Xij m, = ——t 17t
1-t+2 3-t
AB 1 CD fiLymgiSivj etj, AB I CD ftiLvi Xij mgb A vr, m;=m,
-1 1-t
e, — ="
1-t —t

el, (1-t)> =—(3-1)

el, 1-2t +t> = -3+t

ey, t?=3t+4=0

el, t=-1 Ges2

mZivs t Gi mave” gibmgn -1, 2

Abkxjbr11.-2
1| bigi® cizU t91ET A 1 B 1e”Migr mijtiLvg Xij 1bYq Ki
(K) A5, —2) Ges B(2,1)
(L) A(3,5) Ges B(-1,-1)

(M) A(t,t) Ges B(t’ t)
(N) A(t,t+1) Ges B(3t,5t +1)
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2] zbwifbie™ A(t,1), B(2,4) Ges C(Lt) mgfiL nij t Gi gib ibYq Ki|

3] Ll th, A(0,-3), B(4,—2) Ges C(16,1) te>" 1ZbiU mgtiL |

4] A@-12), B(t,2) Ges C(t? t+3) mgtiL ntj t Gi mave” gib tbYq Ki|

5] A@3,3p) Ges B(4, p? +1) 1e Mg tilvi X —1 nij P Gi gibibYq Ki|

6] cog Ki th, A(a,0), B(0,b) Ges C(1,1) mgfiL nie, hi® §+%:1nq|

7] A(a,b), B(b,a) Ges C(%%) mgtiL nij cg Ki th, a+b=0.

11-5 mijtilvi mgKiY :
ani, GKiU ™6 mijtilv 'L "BV b 6 1™ A(3,4) Ges B(5,7) 1 iq AiZug Kii | PT 11.24 G
fiLwU ™ Lvby nijy]

- sy 7-4 3
Zintj AB mupfaLvr Xv === 1
] Ik Jm, 5 3 > @
gib Kii, P(x,y) mijtilv L Gi Dci GKiUwe>™| Zintj AP tiLvi Xij
y—4
T s 2
m = @
IKS AP 1 AB GKB mijfiLvnlquq DFfqi Xvj mgwb] A _ur,
m,;=m,
3 y-4 Y
el 5= 3 [D 1 (2 t_iKcB] 4
el, 3x-9=2y-8 B(5,7)
el, 2y—-8=3x-9 P(x, y)
e, 2y=3x-1 A3, 4)
3 1
ev, ==X 3 " < b
N, 'y 2x 5 (3) X 0 X
Avevi, PB fiLvi Xij m, ati i
7- Y
m, =5—y ............... (4)
—X 5@ : 55.28
AB Ges PBfiLvi X mgbetj [@) I (4) t_iKcB]

3_7-y
el, 5 5y [D) 1 (4) t_iKcB]
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e, 15-3x=14-2y

e, 2y+15=3x+14
e, 2y=3x-1

mgKiY (3) I (5) GKB mgiKiY|] mZivs mgiKiY (3) er (5) ni"Q mijtilv L Gi KiZmg
mgKiY| J9 Kitj t"Lv hie mgiKiY (3) ev (5) x Ges y Gi GKNvZ mgiKiY Ges GiU GKiU
mi jiilvibi ™k Kii| ZB wbtmb™in ejv hig x Ges y Gi GKNiZ mgiKiY me mgq GKiU mi jiiLy
btk Kii | mgiKiY (3) er (5) tKbgific cKik Kiv hig-

y:gx—l .......... (3) el (5)
y=4_3 g YT.3
x—3 2 - X-5 2
A, YTA_T74 pg YZP_T-4
x—3 5-3 Xx-5 5-3
A, Y2om Al Yo
x-3 X—95

mZivs maviYfite ejv hig, hiw "BV 1hi"6 1™ A(x,, y,) Ges B(X,,Y,) tKib mijtiLvi Dci
Aei Z ng, Zintj Xij

m Y2V [@} o {M}
X, =% Lrun iy
Ges D= mijfiLv KviZmig mgiKiY nie—

u:m .................... (6)
X_Xl

el, I=Yo . @)
X — X,

mgKiY (6) niZ ciB-

mgKiY (7) niZ ciB,

Y=Y, =M (X = Xy)eoerreerirreennn 9)
- (8)Ges (9) niZ Awgiv ejiZ cwi GKIU mijfilvi Xyj m nfj Ges filwU w6 we”
(X, ¥y) N (x,,y,) "ig AiZug Kitj tilwUi KiZmig mgikKiY (8) A ev (9) @viv 1bYq Kiv
hite|
Aci mgK1Y (6) Ges (7) niZ Avgiv ciB-

m=Y"N_Y=¥o o (10)
X=X X=X,

dgi-32, D'PZi WYZ-9g-10g
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mgxKiY (10) niZ aofite ejv hg, GKiU mijtilv “BiU wbi~6 ey A(x,Y,) Ges B(x,,Y,) I"1q
AiZpg Kitj Gi KiiZmig mgiKiY nie

Y=Y1_%1—Y ol Y=Yo _Yo= N1 (11)
X=X X =X X=X  Xp—X

hinZ, m = Yi=Ys Yo %1
X1 =Xy Xy =X
Dctivd AvtjPby 1bigv2® D wniYmgini minih™ evL'v Kiv nijv hiZ ikqlv_xiv migfilvi Xy |
mgxKiY mniRB eSiZ citi|
D wniY 1] A(3,4) 1 B(6,7) 1e Btqi msthKvix tilvi mgxKiY wbYq Ki|

mgvab : AB fiLvi Xij m W _7=4 3,

nlh - 6-3 3
mgiK1Y (8) e’envi Kti AB tiLvi mgiKiY
y—-4=1(x-3)
e, y—-4=x-3 Y=Y =MX=X) oo (8)
el, y=x+1
mgiKiY (9) e’enii Kti AB tiLvi mgiKiY
y—7=1x-06)
ey, y=x+1 Y=Y, =M(X=X,) ovrene. 9)
mgiKiY (11) e'envi KfT AB tfiLvi mgKiY
y-4 4-7
x-3 3-6
ev, y__4:__3:1
Xx-3 -3
e, y-4=x-3
e, y=x+1

JYig: ml(8)ev (9) ev (11) thiKvtbwU e'envi Kii “BiU ibi™6 ve> Migr tilvi mgiKiY wbYq Kin
hig | 1kTv_MY mieavgZ thiKvibwl e’envi KiiZ ciite]
D wniY 2| GKU wbu™6 mi gfiLvi Xvj 3 Ges tiLwU (-2,-3) &> Migr] tiLwUi mgiKiY 1bYq Ki |
mgvab : T~ lqu AdQ, Xij m=3
o e (x,Y,)=(-2.-3)
- tikaUn mgiKiy,

(y - yl) = m(x— Xl)

e, y—-(-3)=3{x-(-2}

el, y+3=3(x+2)

e, y=3x+3
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D wniY 3| mijiilv y=3x+3 1 d e P(t,4) " vig AiZug Kti] P 1”1 v ibYq
Ki| filwl x Ges y ATIKh yuig A 1 Bie iZ1Q” Kti] A 1 B e i W ibYqg Ki|

mgvawb : P(t,4) 1©7IU y =3x+3 filvi Dci Aer Z nlqq P 1e" 1 v tilvi mgKiYiK imx
(satisfy) Kite|

Ar4=3t+3

e, 3t=4-3

Pie 1 W P(t, 4)=P(%, 4).
y=3x+3 tilul x A{K A 17 1Z 1Q° Kii] KRB A we"i tKuU ev y wbi¥% O [thinZ x
Aifli mKj 1e"1Z y Gi gwb kb']] Y
S0 =3x+3
el, x=-1.
ATl bW (-1,0).
Aweri, y=3x+3 filuUi yATiK B e {Z 1Q" Kig . TeD ¥
B ie i fR el x Wow: 0] [thinZ y Alfli mKj 1e7iZ Q
x Gi gib kb
Soy=3-0+3
e, y=3
. Be i W (0,3) Y
GLb KizZmig Ztj AB filwl A¥b Kii | fom : 33.2¢
AB tilwl xATK (-1,0) 1 1Z Ges y AY[iK (0,3) 1e»"$Z 1Q~ KiitQ] A wr, x Gi gib hLb
—~1ZLb y=3x+3 filul xATIK Q" KiifQ] Averi y Gi gib hLb 3 ZLb filwU y ATK 1Q°
KitfQ] mZivs tilwli x1Q°K —1 Ges y tQ°K 3]

DjieK bg (Non Vertical) Ggh mi jfiLvi maviY mgKiYiK ibigi2iftc cKik Kivnq]

GLitb m tiLwUi Xij Ges c,y At 1Q Kisk] m >0 Ges ¢ >0 Gi Rb" fiLwU 11.26 iPiT
> Lvtbv nijy]

Avevi y ALYTi mgiSivg A wr, xAtqli Dei jo tilvi maiY mgiKiY x=a | iPT 11.26
GKBfite x ALfi mgvSivj A w, yAffi Dci jo tilvi maviY mgKiY y=b PT 11.26

JTYg ‘c' Gi gb abvzK nlgug y=mx+c filul y A1 abizK "iK ¢ GKK “i 1Q°
KiiiQ] m Gi gb abizK (m =tan® >0) nlqig y =mx+c tfiLv @viv Drch tKiYiU m2iKiY|
‘a’ 1'b" Gi gb abiZK nlqig x=a fikwlU y Atli Wb 1K Ges y=b fiLlwU x Af[i Dcti
£~ Lvtbv nigfQ|

B(0,3)
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‘a','b' 1 ‘e’ Gi FYiZK gutbi tejvg tilv, tjvi Ae b 11.27 WPiT 1™ Litby ntjy]

¢
W

a(a<o)

m = ten®>o0

Y
3
C>0 / y = b(b>0)
T
b
13

X =

T 1 4
/c X
< 0 1 .
X' ¢ ol—a— > X
x = (a>o0)
v v
Y Y
o@: 5.0 fo@: 3524

S
1 y = mx(m>0)
=

5@ : 3.0

IPT 11.26 1 11.27 Ges Dctiv® AjwPbr t 1K Aigiv 06 KiiB ejiZ cwi c¢=0 nij y=mx
HiLwU gjie> (0,0) 1" iq hie, a=0 nij tilwU y A Ges b=0 nij tiLuU x AY| T 11.28

mZivs x Aifli mgKKiY y=0
Ges y A1 mgiKiY x=0

D niY 4] y-2x+3=0 filvi Xy 1y Af1 1Q Kisk ibYq Ki | KiZmig Z1j tilul GiK t7Lvl |

mgvab : y-2x+3=0
el. y=2x-3 [y =mx+cAKii]
XiJ m=2
y Alfli 1Q Kk ¢=-3

GLb filwl x 1 y ATiK A 1 B i {Z Q" Kifj cB, x'¢
Al i b @Oj [x Al y=0 eimiq x:g}

B e i Wb (0,-3) [y A x=0 emiq (y=-3)]
KitZmig Zij tilwU GIK ™ Lvtbv nijv]

D niiY 5] A(-13) Ges B(5,15) > @tqi msthiM fiLy
X-Af 1 yATiIK P I Q 1712 1Q” Kti] PQ ftiLu
mgrKiY 1bYq Ki Ges PQ Gi "N ibYq Ki|

y-3 3-15 —12

- - -2
Xx+1 -1-5 -6

mgvab : AB fiLvi mgiKTY

el, y—3=2x+2

B(0, -3)

v
Y/
@ : 55.95
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@) niZ P 1e"i b (—g,oj Ges Q 1o~ Wb (0, 5) I
I . B(3, 15) y
PQ fiLvi mgKiY
y-0 0-5
x+§ _—5—0
2 2
5, 210
' 2x+5 8 # e
e, 2y+4x+10 AL 3)/
e, y=2x+5 nl=E/2 0)
o X M IT2.5\) X
gSe": AB Ges PQ GKB mijfiLy] 0
_5 2
PQ Gi N =\/(7—oj +(0-5)?
_ B 1B
4 4 o
1 335.90
:¥ GKK

Abkijhbi 11-4
1] woiPi Z_7 4y JI Ki :
i "BUeT TiZibYig e viMivimi Decet i minvh” thlgv ng|
i y—2x+5=0filvi Xyj- 2
il 3x + 5y =0 fiLuU gjie> Migr
IbtPT tKvbIU mivK ?

K. i L i i
M. i L il N, i i
2| {s(s-a) (s-b) (s-0)¥: -G s Biiv eSig- R
K. iTFRi 11d]j L. eii t17dj
M. VTFRi Aa crimigy N.  etEi Aaciiia
3 A
3 5

ATFRUI 191Tdj ? ¢
K. 12 eM GKK L. 15 eM GKK
M. 6 eM GKK N. 60 eM GKK
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4| o 0
A(1,1) B(3,-3)
AB filvi Xij
K. 2 L. -2
M. O N. 6
5] x—2y—-10=0 Ges 2x +y -3 =0 fiLwiqi Xijfiqi ,Ydj
K.—2 L. 2
M. -2 N, -1
6] y= §+ 2 Ges 2x — 10y + 20 = 0 mgrK1Ydq
K. "W rfb tiLlvibi "k Kii L. GKB fiLvibi Kk Kti
M. tiLvg mgiSivj N. filwg ci Gif"Q x
7] y=x-3 Gesy=—x+3GifQ e
K. (0, 0) L. (0,3)
M. (3,0) N. (-3,3)
ibtPi Zt "1 AtjitK 8 1 9 bs ctki DEi “vl:
x=1y=1
8] fiLwg x ATiiK thie™ 1Q™ Kii Zvi b
K. (0, 1) L. (1,0)
M. (0, 0) N. (1,1)
9] tilLwq AfiGtqi mit_ th 197U "Zii Kti Zvi 191Tdj
K. % el GKK L. 1eMGKK
M. 2 eM GKK N. 4 eMGKK

10] GKiU mijtiLvi mgKiY woYq Ki hv (2, 1) ve>™ 1 1q hvq Ges hvi Xvj 2.

11] bigv=3 e 0q 1 g AiZpwsS migtilvi mgiKiY wbYq Ki|
(@ A5, B(24)
() A3 0), B(O,-3
() A(a 0), B(2a,3a)

12] ibtgy® ciZtiT mijtilvi mgiKiY ibYq Ki |
(@ X 3GesytQK-5
(b) XJj -3 Gesy QK -5
(c) Xij 3GesytQ K5
(d) Xj -3 GesytQK5

Dctiv® Puitilv GKB mgZij GiK t~Lvl |
[GB tiLimgini gva'tg Xij ferSy hite Ges y -ATii 10" Kistki Py Rb tili tKib PZFitM Ae b Kie]
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13] hig= fibimgn x ATIK I y ATIK tKibie™ 1Q° Kii 1bYq Ki| Zvici tilimgn GIK ™Lvl |
@ y=3x-3

(b) 2y=5x+6

() 3x-2y-4=0

14] (k,0) ve>"Mge I k Xij verkd mijtilvi mgiKiY k Gi ga'tg ibYg Ki| hi” tilwl (5, 6)
e~ Migr nq Zte k Gi gib ibYq Ki|

15] (k?, 2k) 1e>"Migr Ges % Xigrelkd filvi mgiKiY wbYg Ki| he™ fikulU (-2,1) e riq
AiZg Kii Zte k Gi mave” gib ibYq Ki |

16] GKU filv A(-2,3) 1e>” 1 fq hig hvi Xij %| Averi tilwlU hi- (3,k) 1e” 17 1q hig Zte
k Gi glb KZ?

17] 3 Xvjuerkd GKIU filv A(-1 6) 1" 1" 1q hig Ges x ATIK B 1e> 1K 1Q™ Kii| A e Migr
Ab” GKIU tily x ATK C(2,0) 1 1Z 1Q Kti
(@ AB 1 AC filvi mgiKiY 1bYq Ki|
(a) AABCGi 1Tdj 1bYq Ki|
18] Ll th, y—2x+4=0 Ges 3y =6x+10 fiLwq ci” Gi 1Q° Kti bv] tilLwiqi T GiK
e WLV Ki tKb mgiKiY “BiUT mgvarb biB|
19] y=x+5, y=—x+5 Ges y=2 mgKiY 1ZbU GKiU iTFRi 1Zbil el b k Kii]
ITFRIVI PT AKK Ges t91Td ] 1bYq Ki |
20] y=3x+4 Ges 3x+y=10 fiLwiqi 1Q™ e 1 b ibYq Ki| tiLwtqi T AK Ges
x AYl mgStq MVZ iTFRi 191Tdj 1bYq Ki |
21] cgY Ki th, 2y—x=2,y+x=7 Ges y=2x-5 fiLi1ZbiU mgie>” (Concurrent) A _ir
GKB1e>™ 1" 1q AiZpg Kti |
22] y=x+3,y=x-3,y=-x+3 Ges y=-x-3 GKiU PZFiRi Pvill evl 1hi"k Kii]
PZFRIU AK Ges t1Tdj 1ZobiU rfb cxi1ZiZ ibYq Ki |
23| 1" 1qv AuQ,
3X+2y=6
K. cE tilwU A[0qiK th thie"1Z 1Q™ Kti ZvibYq Ki|
L. AY0tgi LIOZ Astki ciigi 1bYq Ki Ges tiluU Af[@tqi mt_ th TR Drcb Kti Zvi
tTdj 1bYq Ki|
M. A0q Ges tiLuUiK ari vetePby Kii Gi Dci GKiU 5 GKK D"PZi ietkd Nbe  “Zii Kiv
ntjv hvi kil gjie>~i Deti] Nbe Wi mgM Ziji t97Tdj Ges AigZb ibYq Ki |
24] 1 1qu AdQ, A (1, 4a) Ges B (5, a® —1) e Migr tilvi Xij = —1
K. 7Ll th, a Gi "W gib ifgiQ]
L. aGi gibftqi Rb" th Pviw 1e™ cvlaqu g, ai ZvivP, Q, R I' S, PQRS-Gi 191d]j
bYq Ki |
M. PZFRIU migvSiiK br AiqZ? G eciti tZvgvi g2vgZ hidmn e'L'v Ki |



Ok Aa'vq

mgZjxq TFi

Avgiv 1 gvi ink Ges Zii Dci verfb cKii MaYiZK cipari cigiM ikiLiQ] vKS Ta - gvi iwk madiK aviby
_KEjB ““br™b Rietbi AtbK Kihpg e'vly Kiv hig br] GETHT Avgvt™ i tF+i iwki aiiYyv ciqiRb ng]
GB Aa'vigq Avgiv tF+i vk maitkK ArtjwPby Kitev]

Aa'vq tkil ik qlv_xiv

> i iuk 1 F£i vk eYby KiiZ ciite]
i ink 1 tFi vk cZaKi mindh™ LV KiiZ ciitel
mgib tFti, lecniZ tF£i 1 Ae b tFti €LV KiiZ ciite]
tFttii thiv I thiviera €Ly KifZ cuite]
tFetii retqM €L KitZ ciite]
tFEE T gvi IYZK | GKK tFi WLV KiiZ ciife]
HREEE T v _IYZK | eEbiera €Ly KiiZ ciite]
tFtii minih” ierfb RwgizK mgm'vi mgaib KifZ cite]

YV VY V VY YV

12.1] 1 gui ik I tFi iuk

““bi~b Rieth ciq met{1B e i crigici ciqRb ng| 5 tm.ig., 3 igiby, 12 UKy, 5 ijWi, 6°C
BZ'w™ @viv h_yig e i 7N, mgiqi ciigry, UKii ciigiy, AigZibi ciigy 1 Zicgilvi crigy
feiSithv nq| Gme ciigiici Rb” tKejoiT GKKmn ciigiy DijL KitjB Pij| Avevi hi™ eju ng
GKIU 1JyK GKie>™ t_tK hilv Kti ¢_tg 41g. I cti 51g. tMJ, Zintj hvlwe™ 1 1K Zvi ~iZ ibYq
KitZ tMij c_fg Ribv “iKvi tjiUi MiZi ©K K2 MiZi mVK K by Ribv chd hilwe™ 11K
TJKIU KZ™ 1 iMigiQ Zv mivKFiie 1bYq mae bg

th iuk tKejg/T GKKmn crigrY Gviv madYiftc tevSitby hig, ZvK 1 gvi ev ArK er bt K ik ejy
ng| N, Fi, AigZb, ~4Z, Zicgili BZ'w™ ciZ'tKB 1 jvi ivik]|

th iwkiK madYific cKik Kivi Rb™ Zvi crigiy 1 v K DFigi ciqRb ng, ZdK tF+i ev miK iuk
ejvng| miY, feM, ZiY, IRb, ej BZ'w™ ciZ'{KB tF+i ivk]|

12.2] tfi ivki RwgizK ciZifc: 1" Kb kK fiLwsk

tKvtby tiLwstki GK ciSiK Awies™ (initial point) Ges Aci ciSiK ASier™ (terminal point)
intmie wPryZ Kitj H tiLiskiK GKiU i"K ibt™ kK tiLv (directed line segment) ejv nq| tKth
I"Kibi kK tiLustki Aw™ 1" A Ges ASies™ B nfj H i Kbt kK fiLiskiK AB Biiv mPZ Kiy
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ng| ciZ'K ™K 1bt kK fiLisk GKIU tF+i iuk, hvi crigiy H tiListki N (| AB el mstqjic AB

GvivmiPZ) Ges hvi YK A 1ev” niZ AB fiLveiel B e ibi™kKvixi"K]

lecixZig thikviby tF+i iwkiK GKiU 1K 1bt kK tiLisk @viv cKik Kiv hig, thLitb tiLwskiUi N
inkiUi crigrY Ges tiLiskiUi Anie™ ntZ ASies™ bt kKvix " K ¢ E tFi iuki K]

ZB, tFi iwk 1 K ibi kK tiLisk mgv K aviYv] K ibt kKiK RugiZK tFi efj 1 DijL Kiv
ng| Avgvi™i AijwPby GKB mgZij Aei Z tFxiiil gia” mgiex _Kie|

annkK tilv t tKib tF£i (CK it kK fiLwsk) th Amg mijtilvi Ask retkl, ZiK H tFitin aiik
tfilvev Ta aviK (support) ejv nq|

mPiPT GKIU tF+£1tK GKiU AT 1" 1q miPZ Kiv ng;

thgb AB=u 1KS AB 1jLtj thgb teiSr hig th, tF£ili Antie™ A 1 ASie” B, u ijLij

tZgb tKvthv Z_" cvlqu hig byl

KiR: 1] tZvgvi ewo niZ — tmRv "1y 31K, 1g9. "1 Aei Z] ewo niZ tniU ¢ thiZ GK NoUr mgq
JWMEJ fZugvi MiZteM KZ?
2] ~ QUi ci mBiKij 20 igibiU ewo Gij GIIiT 1Zvgvi MiZieM KZ?

12.3] tFttii mg2y, vecixZ tFti

moib tF+i t GKU Fxi U -tK Aci GKWU tF£1 v -Gi mgib ejvng hi” u
(i)‘g‘ =|v| (u Gi "N"mgib v Gi "N A - > B

(ii)u-Gi aiK, v-Gi aitKi mi% Arfb A_ei mgiSivj ng, c “EENN

(iii) u-Gi 'K v-Gi 1"tKi mi% GKglx nq| mgZii GB msAv th ibiPi ibag, tjv tgtb PLj, 2
mniRB fevSv hig

DHu=v

(Qu=vnijv =u

(B)u=vGesu=wniju=w

u-Gi aviK Ges v-Gi aiiK fiLwg Arfb ev mgiSivy nij, Aigiv mstqlic eje th u Ges v
mgvSivj i

e t th tKib i~ t_tK ¢ E th tKib tF+tii mgib Kii GKiU tF+i Uibv hig|

tKbby, 1e>~ P Ges tF+i u - Iqv Kij, Aigiv P ™ 1"ig u Gi aiiiKi mgiSivj Kii GKiU
mijtilv Unb, Zvici P 1e” 11K u Gi 'K eivei (U) Gi mgib Kii PQ fiLwsk tKiU wbB|

Zintj A¥b Abhugy ﬁj =u nq|
lecixZ tFti : v tK Uu-Gi leciiZ tf£i ejvng, hi”

@)V =ul
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(i) v-Gi aiK, u-Gi aitKi mi% Arfb e mgiivj ng|

(iii) v-Gi 'K u-Gi r"iKi recixZ nq|

Vv hi™ u GilecixZ tF+i ng, Zte u nfe vGitleciiZ tF+i| mgzvi msAvt_1K teSv hig th, v
Ges W ciZ'tK u Gi teciiZ tFxi tevSiiz Nu nq|

u=AB nij —u=BA

12.4] tFii thiv 1 vetquM

1] (K) tf£i thaMi 1R ieia

HFi thitMi msAu t tKib U tFHii cidie™ 1K Aci GKIU tF+i v AKvnij u+Vv @iv Gilc

tF+i tevSig hvi AwTie™ U Gi Aw'ier™ Ges hii ciSier™ VGi ciSie)” |
C

I=

+

1<
1<

A B
u

gtb Kut, /@:g, B_Cf:\_/ Gifc "BWU tFti th, U Gi cSie™ v Gi Aw'ier" | Zintj u Gi

Aiie” Ges vV Gi ciSier” msthiRK AC 1fti u 1 v tF+igiqi mgié ejv nq Ges u+ Vv @iy
miPZ nq|

u I v mgdivj bvntj u, v Ges u+v tfilq @iv iTFR Drch nq etj Dctiv® thiRb
cxiZtK iTFR 1era ejv nq|

(L) tF+i thitMi migvSiiK rela

HREi thiiMi TTFR 1erai AbimxiS intmie tF+i thitMi migvSiiK rera ibzifct tKib migiSiitKi ~BiU
mibinZ el Gviv "BIU tF+i u 1 v Gi gb I vK mPZ nij, H mgiSiiiKi th KY u 1 v
tFiftqi mPK filvi 1Q e Migx Zv viv u + v TFttii g 1K miPZ ng|

cgiY t gib Kii, thikitbi 19 t 1K AWZ u B ¢

Ges v tF+ifgOA Ges OB fiiv mPZ nigiQ]
OACB migisiK 1 Zii OC KY Avb Kii
Zintj H migdiiiKi OC KY Qviv u Ges v

Gi thMdj miPZ nie|

Ar OC=u+v (Hi TWbistii gia‘tg)

OACB mgiSiitKi OB 1 AC mgib I mgiSivy|
- AC=0B=v (tf+i hi&tii giatg)

1<

XL
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~.U+V=0A+0B=0A+AC=0C [TfR leia Abmti]
“6e" t (1) "B ev ZtzwaK tFtii thidjiK 2¢™i Jial ejv ng| ej e teiMi jia ibYiqi t91iT
tF£i thiiMi cxiZ AbmiY KiiZ nq|

(2) “BWU tFi mguSivj ntj 2 i thuiMi t91ET migiiiK rera cthiR™ ba, 1IKS 1TFR rera mKj t97£T
cthiR’|

2| tFtiietqM t

u Ges v tF+ifiqi iefqMdj ufv ejiz
u Ges (-V) (Vv Gi tecixZ tf+i) tFzifiqi
thiidj u+(Nv) tevSig|

i 1etqiMi 1TFR rera

Q:FB, y:A_Cf nij g—y:@; A_ir AB-AC=CB

K gt u Ges v Gi Awie> GKB nij uNv fmB tF£i, hii Awie™ nt’Q v Gi ASie™ Ges hi
ASie” nf"Q U Gi ASie” |

msiqlic t GKB Aw e ierkd ~BiU tFtii ietqMdj ni"Q ASier dq dviviecixZjuig MVZ i |
cglY t CA tiLskiK Ggbfite elaZ Kii thb AE =CA nq] AEFB migiSiiK Mvb Kii| tF+i

thitMi migrSiiK 1eia Abhigr, AE + AB = AF
Areri AFBC GKiU migiiiK, tKbbv BF = AE = CA
Ges BF|| AE efj BF||CA.

. AF=CB tf+i i,
IKS E:—y Ges AB=u

mZiis U + (—v) =CB cgi¥Z nj| E
3] kb tF+i : th tFiii ciggib kb™ Ges hvi 1" K ibYq Kiv hig by ZiK kb™ tF+i eij|
u th tKib tF£i nij u+(Nu) Kx nte?

aii, U=AB ZLb Nu=BA dij
u+(lu) = AB+BA
=AA (ITFR 1eia Abhvay)

KS AA Ki aitbi tF+i? GIU GKiU 1™ tFti, A ir Gi
Aintier” 1 ASies™ GKB ie>™; mZivs " N” kb|
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A r AA fiiv A 1" iKB eStZ nie|] Gijc tF£i (hvi “"N" kb") tK kb" tF£i ejv ng Ges O
cZxK @iiv mPZ Kivng| GB GKgiT t+F+i hvii TKib ibi™0 K ev ariK tily tbB|

Kb tF£tii AeZiiyii dij AvgivejiZ cwith, u+(-u)=0

Gesu+0=0+u=u

e Z kb tF£tii mi tkilv3 A ibinZ 1igiQ]

12.5] tF1 thviMi veramgn

1] tF=i thiMi eibgq rera (Commutative Law)

thikib u, v tf&iiRb  U+v=v+u

cgiY t gib Kii, OA=Uu Ges OB =v, OACB mgi&iiK I Zii KY OC A¥b Kii] OA 1
BC mgib I mgiSivj Ges OB 1 AC mgib I mgiSivj |
. OC=0A+AC=u+V

B
Aleli, OC=0B+BC=0B+0A=Vv+u M
LU+V=V+U 0 > A

. TF£i thiRb reibgq rera imx Kii|
tfx1 thiRtbi msthw 1era (Associative Law)
th tKib u, v,w Gi Rb" (U+V)+w=U+(V+w)

C

cgvY t gtb Kui, O—A:g, TB:y,ﬁ:w
Ar u Gicsie” f 1K v Ges v Gi ci8ie” T 1K wAY%b KivnigiQ] O,C Ges A, C
thiM Kui |

znij (u +y)+w=(ﬁ+ ,@)+ BC

c
0B + BC=0C )
Aveii, g+(\_/+w):ﬁ+(r8+%) .
=0A+AC=0C 0 B
LUHV)+w=u+(v+w) \/
mZivs tF+i thiRb msthM rera imx K1 | "

Abimxy3 t tKvtov iTFIRi 1ZbiU evdi GKB g viv mPZ tF+iTiqi thiMdj kb'|
Dctii PiT, OB + BA=0A = (— AO)

—_— — — —
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=

3] tF+i thiiMi eRb reia (Cancellation Law) A
thiKibvu, v, w tFii Rb" u+v=u+ w nij, v=w nie|

cgYtGLib u+v=u+w
SU+V+(-Uu)=u+w+(—u) (OFqcte Nu thiM Kti)

u
V=W (@) C

u thiKitbv tF£1 Ges m th tKvb ev e msL'v nij mu @viv tKthv tF£1 tevSig, 1biP Zv el Kiv

njl

(1) m=0 nij, mu=0,

(2) m=0 ntj, mu Gi aiiK uGi ariiKi m¢_ Arfb;

mu Gi N uGi “INi (m) Y Ges

(K) m>0 ntj mu GivK u Gi ki mstM GKgLx

(L) m<O0 ntJ mu GivK u GiviKieciZ]

“0e't (1)) m=0 A esu=0 nij

mu=0

@ =u, u=-u

DciiD= msAv niZ 1L hig, m(nu)=n(mu)=mn(u)

mn Dftq > 0, Dftq < 0, GKIU > 0 Aciil < 0, GKiU ev Dfg 0, G mKj tT1 c_K c_K fite

tletePby Kti mniRB mhiUi ev eZy maGiK ibidZ nlav hug| 1biP Gi GKiU D wniY tqu njt

gib Kii AB=BC =u

AC 1K G chs Gific elaZ Kii thb

CD=DE=EF=FG =AB nq|

ZLb AG =AB+BC+CD + DE + EF+ FG

=Uu+Uu+Uu+Uu+u+u=>6u

AbTiK AG = AC + CE + EG
=2U+2U+2u
=3(2u)

Ges AG = AD+ DG = 3u +3u=2(3u)

- 2(3u)=3(2u)=6u
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“oe" t "B tFtil aiK filv Arfb ev mgiSivj nij, GiTi GKIUIK AciUi misL” 1YZK AiKiti

cKik Kiv hig}

e e AB||CD nij,

. AB

AB =mCD, thLuth, \m\:H:%
CD

m >0 nij, AB I CD mggLx nq,

m <0 nij, AB 1 CD lecixZgLx ng|
12.7] tF&tii msL”,1YZK mspud eEb mT
(Distributive laws concerning scalar multiples of vectors)
m, n "BIUt vi Ges u, v "Bl tFti nij,

() (m+n)u=mu+nu
(2)m(u+v)=mu+my

colY t (1) m ev n kb nij mTiU Aek'B LiU|

gib Kii, m, n Dfiq abvZK Ges AB = mu
~|ABl=m]u|

AB 1K C ch3 eaZ Kii thb [BC = n[u na
- BC= nu Ges

‘ﬁ:‘ = ‘KB‘ + ‘ﬁ:‘ = mlu[+nu[= (M +n)ul
~AC=(m+n)u

IK& AC =AB+BC

smu+nu=(m+n)u

m, nDftq FYiZK ntj (m+n)uGi “N"nie

Im+n|ju Ges 'K nfe u Gi r"'iKi lechZ K, ZLb mu+nu ffrii N nfe
(] +[nflu = (m[+|n[u] [-- mu, nu tF£idg GKB 11K KIR Kti ] Ges I"K nie U Gi lecixZ

I"K] 1K§ m<0 Ges n<0 nlgg |m|+[n|=|m-+n|, tmnZ GTT (m+n)u=mu+nu

cilqv tMj |

metkil m Ges n Gi gfa’ c_gilU >0, Acil < 0 nij (M+n)u Gi "N nfe [m+n|ju Ges

I"K nie
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(K) u Gi1"Ki mit_ GKgLx hLb |m| > n|

(L) u GivecixZ i"K hLb |m| <|n|

ZLb mu +nu HFERUL N 1K (M +n)u Gi mit_ GKgli nte]

“oe" tizbWie™ A,B,C mgtil nie hi~ Ges tKej hi® A—C, AB Gi misL”, IYZK nq|

gSe't (1) "B tFtiii aiK filv Arfb A_ev mguSivj nij Ges Zv™i K GKB nij, Zi™i m™k

(similar) tF£i ejvng|
(2) th tF£til "N 1 GKK, ZiK (XK ibi"kK) GKK tfxi ejivnq|

I<

mu 4 my

A D

— —

IP1-
gib K, ﬁ:g, AB =
Zintj OB=0OA+AB=u+V
OA tK C chS eraZ Kii thb OC=m. OA nq| C e vig A%z AB Gi mgiSivj CD
tily OB Gi eiaZisktK D 1e°1Z tQ” Kti| thinZ OAB Ges OCD iTfRdq mK,

[IEN
=
O
1
N

<

‘OC“CD“OD
mnZ —=—=—==m
‘OA“A@ ‘oq

.CD=mAB=mv

PTN1 G m abiZK, IPT-2 G m FYiZK

.. OC=m.OA,CD=m. AB, OD =m.OB

GYIty OC +CD = 0D ev, m(O—A)+ m(ﬁ) =m (O—B)
~mu+myv=m(u+v)

6e"t m Gi mKj gitbi Rb” Dctivd ml mZ'|

KiR: m I n Gi terfb cKii msiL'K g ibtq u tF&tii Rb™ (M +n)u = mu+numhil hiPB Ki|
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12.8] Ae b tF+i (Position Vector)
mgZj tKvtbv b6 Oe>™ 1 mifctql H mgZiji thikviby P we"1 Ae b OP @iivibrré Kit hig|

OP 1K O i miciql P 1e"i Aeib tFxi ejvng Ges O e K tFttii gjier” (origin)
ejung|

gtb Kii, tKitby mgZtj OGKIU itbi™6 1ev> Ges p B

GKB mgZtj A Aci GKiUie™| O, A thiM

Kitj Drcb OA tfti O i ciitcifiz
Al i Ae b tfxi ejv ng| Abiicfie,
GKB O we’i tcifiZ GKB mgztj Aci B
e i Ae ib tF+i OB. A, B thiM Kii|

gib Kii, OA=a, OB=b

Zintj OA +AB =OB A Ir a+AB =b

;ngg—g

mZivs, “BiU1e> 1 Ae o tFxi Ribv Kij 2™ i msthiRK tilv @viv miPZ tF+i H tFtil oS i
Ae b tFxi 1K Awtie i Ae b TR ietqiM Kii cilqy hite]

“oe" : gjie” ifb b Ae tb WKij GKB i i Ae Wb tFti rfb rfb niZ cii] tKib wbit6
ciZev™ " ieligi mgvavtb G ieligi iefePbiasb mKj 1e>™ i Ae b tF+i GKB gjie>” i mictq aiv ng|

KIR : 1Zigii LiZig GKIU 1e 1K gjie” O ati ierfb Ae vtb Avil cPil 1™ big O 1e”i mitctq
G.1jvi Ae b tF+i iPyZ Ki |

12.9] KiZcq D wniY
DY 1] 1Ll th, (K) —(~a)=a
(L) —m(@)=m(-2)=-ma, m GKW { jvi]
0 ﬁ GKIU GKK tF+i, hib a =0
a
mgvaib t (K) lecixZ tF+iii ag Abhigr a + (— g): 0
Aeii (-a)+(-(-a))=0
n-(a(a)=a+(-a)
. —(~a)=a [tF£i thiMi eRbieia]
(L) ma+(-m)a={m+(-m)a=0a=0

s.(=m)a=-ma (1)
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Aeli ma+m(-a)=m[a+(-a)]=m0=0

m-a)=-ma  (2)

(1) Ges (2) 1_tK (- m)a=m(-a)=-ma

265

(M) gib Kii a Akb™ & nq| tFtii K eivei 4 GKIU GKK tFi Ges a tFtii "N a Ar

a|=a

Zintj a=(a) d=1a| & ; GLtb || =a GKIU t™jvi hv Akb™ KiiY a =0
-2 2B 3 GKIU GKK tFi|

D wniY 2] ABCD GKiU migiSiiK hii KYgg AC 1 BD |

(K) AC, BD tFtidqtk AB Ges AD F+ifiqi gia'tg cKik Ki
(L) AB Ges AD 1ftigqiKk AC 1 BD tftifigi gia'tg cKik Kil

mgiab t (K) AC=AD + DC=AD + AB

Aevi, AB+BD=AD es BD=AD - AB
(L) thinZ migvS1itKi KY@q ci ui mgwLiUZ nq|

— 1 —

AB-AOC+OB=_AC+ibDB-1Ac_1BD
2 2 2 2

ﬁ=m+@=§m§ﬁ.

D wniY 3] tFtii mnith™ cgWy Ki th, iTFRi thiKitby “B evlii ga’ie 0tqi msthiRK tilwsk H

ITFRI Z2Zyq endii mgiSivj 1 Zii AtaK]|

mgvaib t gib Kii, ABC iTfiRi AB 1 AC eiigtqi ga’e h_yutg D I E. D, E thiM Kii |

cglY KifZ nie th, DE | BC Ges DE :%BC

tF+i retquiMi 1TFRiera Abmiti,

Ges AC—AB=BC

K& AC = 2AE, AB = 2AD

[.D I E hyuig AB I AC eili gaie’]

- AC-AB=BC t 1K cB

2AE - 2AD=BC A_r 2 (AE - AD) =BC
dgi-34, D'PZi MYZ-9g-10g
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e, 2DE =BC, [(1) niZ]

. 1—

~.DE==-BC
2

Aveni ‘ﬁ‘:%‘ﬁl‘ ev DE=% BC mZis DE 1 BC tFxigiqi aiK filv GKB ev mgiS

1 | 1KS GLvib aviK fiLv GK bg| mZivs DE 1 BC tF+ifiqi aiiK tilwg A wr DE Ges
BC mgiSivj |
D niY 4] tF+i cxiZiZ cgiY Ki th, mgiSiitKi KYgq ci itk mgwLi0Z Kii|

D C

A B
mgvab t gib Kii, ABCD migiSiiiKi AC I BD KYfq ci GiiK O 1e"{Z 10 KiiiQ]

gtb Kii, AO=a, BO=b, OC=¢,OD=d

cgi¥ KisZ nie th, [a|=[c, |o| =|d

cglY t AO+OD=AD Ges BO+0C=BC

migvSIiiKi lecinZ eid@q ci ai mgib 1 mgySivy| .. AD=BC

A wr AO+0D=BO+0C

e,a+d=h+c

A wra-c=b-d [DFfgctq —c—d thiM Kti]

Glib a I cGi aiK AC, ..a—c Gi aiiK AC.

b 1dGiaiK BD, ..b-dGiaiK BD.

a—c | b—d "BUmgb mgib Akb" tF+i nij Z¢™ i aiiK tiLv GKB A_ev mgiSivj nie] 1KS
AC 1 BD "BWU ci GifQ x AmgiSivj mijtily] mZivs a—c | b—d fftifig Akb™ niZ
citi bvieag G711 gib kb nie|

a-c=0era=CcCeshb-d=0eb=d

el =lc| Ges Jb|=[d

A migud1itKi KYgg ci GitK mgli0Z Kii|

D wniY 5] tfi cxiZtZ cg Ki th, tKitby PZFIRT mibinZ e fjvi ga'ie> 1 msthiRK filimgn
GKiU migv3iiK Dreb Kii|



D'PZi MYZ 267

mgab t gib Kii, ABCD PZfiRi D R ¢

el tjii gae” P,Q,R, S|P 1Q,Q 0

Il R, R 1SGesS 1 P thMKii] cgy S

KiiZ nte th, PQRS GKiU migiStiK]| A P B
cgvY t gth Kii, AT?;:Q, R:Q, C—Ij:g, ﬁ:g

2vn¢j,%:p—s+@:%/ﬁ+%36:§@+p)

Abiicfite, @:%@Jrg) FTS’:%@@) Ges S—P:%(g+g)

IKS @+b)+(+d)=AC+CA=AC-AC=0
Ara+b=—(C+d)
@=%@+Q)=—%@+g):—%:ﬁ

. PQ Ges SR mgib I mgiSivj|
Abijcfite, QR Ges PS mgib 1 mgiSivj |
- PQRS GKU migiSiiK|

Abkijbi12
1] AB||DC nij
i AB=m. DC, thLitb m GKiU T jvi ink
i AB=DC
i AB=CD
Ictii ek, fjvi gia” tKibiU mivK?
K. i L. i
M. L N. i, i D

2] "W tFLi mgiSivj nij-
i GE i thiiMi T91ET migiSiiK iera cthiR”
i GiTi thitMi 11T /TFR iera cthiR®
il Gt i "N me’vmgib
Ictii ek, 1jui gta” tKvboiU mivK?

K. i L. ii
M. 0L N, i, i Liil
3] AB =CD Ges ABJ||CD nij tKibiU miVK?
K. AB=CD L. AB=m.CD thLib m>1

M. AB+DC <O N. AB+ m.CD = O thLib m>1
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ibiPi Zt i AitjuiK 4 1 5 boi ctki DEi “vlI:
AB fiListki Dci thiKithiiey™ C Ges tKithv tF+i gjies™ i mici A, B 1 Cier"i Ae b
tFri h yig a, b, I ¢

4] Cie iU AB tiLiskiK 2:3 AbciiZ ASiet= Kiifj ibfPi tKibiU mvK?

K g:§+29 L g:2a+b
5 5
M. = 3a +2b N QZZQ +3b
5 5
5] tfzi gjie i O nij ibiPi tKibiU mVK?
K. OA=a-b L. OA + OC= AC
M. AB =b-a N. OC =c-b

6] ABC iTfiRi BC, CA, AB eilligi gae™ h_yutg D, E, F nij,
(K) BC, AD, BE, CF tfti LK ABGes AC 1Fttii gatg cKik Ki|

—_—

(L) BC, CA, AD ftf+i tjuK BE Ges CF tFfstii gia’tg cKik Ki|

71 ABCD mg&iiKi KYgg AC I BD nij AB 1 AC tftiggik AD I BD
HFEigiqi giatg cKik Ki Ges t™Lil th, AC+BD=2BC Ges AC — BD = 2AB

8] "Ll th, (K) —(@+b)=-a—b
(L)a+b=cnijja=c-hb

9] Ll th(K)ya+a=2a (L) (mn-n)a=ma-na
(M) m@—h)=ma—mb

10](K) a, b ciZ'tK Akb" tF+i nfj t~Lil th, a=mb niZ citi tKejgid hi™ a,b
Gi mgvSivy ng|
(L) a, b Akb" AmgiSivj tF+i Ges ma+nb=0 nij "Ll th, m=n=0

111 A,B,C,D e tjvi Ae b tF+i h_yuig a, b, ¢, d nij t"Lvl th, ABCD migiSiiK nie
hi™ Ges tKejgil hi> b—a=c—d nq]

12| tFtii mnth™ cgiy Ki th, iTFIRT GK evli ga'le” T 1K AitiZ Aci evlii mgiSivj tilv ZZxq
el ga’ier Mvgx|

13| cgi¥ Ki th, tKitby PZFiRi KY0q ci GitK mgwlLi0Z Kitj Zv GKiU migiSiiK ng|

14| tF£ti minith™ cgiY Ki th, UnciRgiigi AmgiSivy ediqi ga'ies™ i msthvRK mi jiiLy
mgiSivj elddiqi mgySivy 1 24~ 1 thimdiji AfaK|
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15| tF£tii mnth™ cgiY Ki th, UnciRguigi KY@tgi ga'ier™ 1 msthiRK mi jiilv mguSivy ev(giqi
mgvSivj Ges Zvi™ 1 ietqMdiji AfaK]|
16]

AABCGI AB I AC eidii ga'le” h_yuigD I E
K. (AD +DE) tK AC tFfii gia'tg cKik Ki|
L. tftii mnith cgiY Ki th, AB||DC Ges DE = %BC
M. ABCD UnciRqigi KYZfqi ga'le” h_vpuig M I N nij tFttii mnvth™ cgvy Ki th,
MNI[ IDE| |BC Ges MN = % (BC-DC)

17| AABC Gi BC, CA I AB eifii gale™ h yuig D, E I F
K. AB tf£itK BE I CF tfii gia'tg cKik Ki]
L. cgV Ki thy AD+ BE+ CF = O

M. tFxiii mnith” cgwY Ki th, Fie™ 1" iq A.Z BC Gi
mgvSivj tilv Aek'B E 1e>” Migx nie] D <



Tigr k Aa'ig

Nb R'wgiZ

Aigit™1 ev e Rietb rerfb AwKitii Nbe i ciqRb I Zvi e’envi me™B niq ZiK| Gi gfa mlg |
ielg AKitii Noe™ AMQ] mlg AKitii Nbe™ Ges “BiU mlg Nbe i mg3iq MVZ thiMK
Nbe 1 Aigzb I coziji 1Tdj 1bYq cxiZ GB Aa'viq AvjwPbi Kiv nie]

Aa'vq tkil ik qlv_xiv
> Nbe i cZiKig IPT Avb KitZ ciite|
> IcRg, icingW AKIZi e, tMJK 1 mgeEfigK tKiYiKi Aigzb Ges coztji t91Tdj ibYq KitZ
ciite]
> Nb RwgiZzi aiiYv ctqM Kii mgm'v mgvawb KifZ cvite|
> thdMK Nbe i Aigzb I c6ziji 111T1dj cigic KiiZ ciite]
> Nb RwgiZi aviYv eenwiK 1911 ctgqM KitZ ciite|
13.1 tghiK aniYy
ga'igk RwgiZiZ ve>™, tilv 1 ZEji tgdjK aiYv AjuPZ niqiQ] Nb RwgiziZ1l e, fily |
Zj tgSijK aviYvuintmte MnY Kiv ng|

1] e i 7N, ¢ 1 D'PZy ctZ'KiUtK H e i gilv (dimension) ejv nq|

2] 10”1 N, c | D'PZi thB| GiU GKIU aviYv] ev fe fevSvi Rib" Avgiv GKiU WU (.) e"envi
Kii | GIK Ae vtbi ciZilc ejv thiZ citi| mZivs 1e~i tKib gvlv TbB| ZiB 1™ Kb gulK]|

3] tilvi tKejgiT "N AiQ, ¢ 1 D'PZy thB| ZiB tilv GKgulK]|

4] ZiJi N1 ¢ AiQ, D’PZi thB| ZB Z wWgnlK]|

5] the i N, ¢ 1 D'PZv AitQ, ZviK Nbe™ ejv nq| mZivs Noe™ iTguTK]|

13.2 KiZcq cr_igK msA

1] mgZj (Plane surface) t tKithv Ztji Dci th tKitby “BiU ve>™ i msthyRK mi jtiLlv madYific
H Ziji Dci Aei Z nij, H ZjiK mgZj ejv nq| cKiii cub v 1 WKij H cubi DerifiM
GKIU mgZj| migU 1"iq wigZ ev fQURBKZ Niii fgiSIK Aigiv mgZj efj wK] 1KS
RwgizKfite Zv mgZj ba, KviY Nfii 1giSiZ 1KQ DP-ibP KB

“0e" t Ab"iKQ DijL bv vKij Nb RwgiziZ tiLvev “"N" Ges Ziji ve vi Amg (infinite) e
Aibr~6 gib Kivng| mZivs Ztji msAvt_tK Abgwb Kiv hig th, tKtby mij tilvi GKiU Ask tKithy
Ztji Dci Kty Aci tKithy Ask H Ziji eBti _KZ citi bl

2| epnZj (Curved surface) t tKithv Ztji Dci Aer Z thiKithy “BiU 1e>™ i msthyRK mijiiLy
madYiffc H Ziji Dci Aer Z binij, H ZjiK epZj ejvng| tMjiKi c6Zj GKiU epZj|
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3] Nb R'wgiz (Solid geometry) t MiYZ kvt i th kiLvi minvth” Nbe — Ges Zj, tilv 1 1e>"i
ag Ribv hig, 2K Nb R'wgiZ ejv ng] KLbl KLbl GiK RMiZK RwgiZz (Geometry of
space) el iTgwTK Rugiz1 (Geometry of three dimensions) eji nq|

4] GKZjxq tiLv (Coplanar straight lines) t GKwaK mi jiiLv GKB mgZtj Aei Z nij, el
2™ 1 mKiji ga’ 1 iq GKiU mgZj A%b mee nij H mijtilv, 1iviK GKZjxq ejv nq|

5] "bKZjxq tiLv (Skew or non coplanar lines) t GKwaK mi jiiLv GKB mgZtj Aei Z by
nij ev 271 ga’ 1 iq GKIU mgZj A%b Kiv mae bv nij G,1jviK "bKZjxq mijtilv ejv nq|
“BIU teiY JiK GKiUi Dci Avi GKIU v iq thiM ev _YiPy AKIZi GKIU e~ 4Zii KitjB “BiU
"bKZjiq mijtiLy Drcb nie|

6] mgvSivj mijtilv (Parallel line) t "B
GKZjxq mijtilv hi™ ci (i 1Q° bv Kii
Ar ht 21 tKitby miandY 1™ b K,
Zte Zvt™ i mgiSivj mijtilvejvng]

7] mgSivj Zj (Parllel planes) t “BiU mgZj
hi~ ci™ Ui Q™ bv KiT A_wr hi™ Zv™ i tKithy
mvaviY fikv bv _viK Zte H Zj@giK mgiSivj
Zj ejinql

8] mgZiji mgvSivj filv t GKU mijtiLv 1
GKiU mgZjiK Aibim6fite elaZ Kifjl hi°
Ziv ci 0 1Q° bv Kti, Zte H mijfiLuK
D3 Ziji mgiSivy filvejvng]
“6e" t miaiY vTgnTK e i Qe wWowTK KIMR ev tedtW AYb wKQUr RUJ| ZB
TKIYKEYT oV voKitj ciZ'Kil msAvi eWLvi mi%: Zvi GKIU WPT Avib Kii t7iLiq 1™ 1]
ielgU kv ¢~ i ctl tevSy I gib 1Ly mnRZi nie]

P
9 Ztji jo tilv (Normal or perpendicular
to a plane) t tKvtbv mi jfilv GKiU mgZiji
Dci fKvbvie™ T 1K H mgZiji Dci AWiZ c B
tKitbv v~ 1 1K H mgZiji Dci AMZ th E - F
tKtbv tilvi Dci jo nfj, D3 mijfiLuK H A

mgZiji Dci joejvng|
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~

10} 1ZhK (Oblique) tiLv t tKib mijtilv GKiU
mgZiji md_ mouSivy ev jo bv nij, H
mi jiiLviK mgZiji1ZhK fiLv ejv nq|

11 Djo (Vertical) filv ev Zj tv 1 Ae \q P
SjS Ljibi mzvi mi% mgvSivj tKibv tilv ey
ZjiK Liovev Dja Zj etj|

12] AbfiZK (Horizontal) Zj 1 filv t Kby
mgZj GKiU Lvov mijtilvi mi_ jo nij,
2K kaib ev AbfigKk Zj ejv ng| Avevi 0
tKibv Abfigk  Zij Aei Z th tKib
mijtiLiK AbfigkK mijtiLlvejvng]

13| mgZj 1 "bKZjxg PZFR t tKibv PZFIRi el 1jv mKij GB Zij Aei Z nij, ZiK mgZj

PZFR ejv nq| Avevi tKibv ZFiRi el ijv mKij GKB Zij Aei Z bv nij, H PZfRiK

"bKZjiq PZFR ejv nq] "bKZjxq PZFIRi “BiU mibinZ evdl GKZij Ges Aci “BiU Ab”™ Zij

Aei Z] mZivs tKibv "bKZjiq PZFIRi tecixZ evifq "bKZjxq|

X

14] "bKZjiq tilvi ASMZ tKiY t “BU "KZjiq tilvi ASMZ tKiY Zt™i thikitby GKU I Zi
Dci thiKitbr iey™ t 1K AitaZ Acii mguSivy tilvi ASMZ tKaYi mgib] Avevi “BIU "bKZjxq
tilvi ciZ'tKi mgiSivy "Bl filv tKibv 1" 1Z A¥%b Kifj H 1e"1Z Drcb tKiYi crigiYl

"bKZjiq tibwgiqi ASMZ tKviYT mgib| b
C /

gib Kii, AB 1 CD "B "bKZjiq fiLy] th

KO e°iZ AB I CD Gi mgiSivj 4 B
hyutg OP Ges OQ tilwg A¥%b Kiij 0
ZPOQ B AB 1 CD Gi ASMZ tKiY 1hf "k
Kite| ¢
P
15] i0Zj tKY (Dihedral angle) t "BiU mgZj D

mijtilig 1Q° Kifj Z2d™1 1Q° tiLv th fKuiby

ie~ 1 1K H mgZj@iqi ciZ'iKi Dci H 1Q°

tfilvi mi_ jo Gijc GKIU Kti tilv A¥b Kiij A
Drcb tKiYB H mgZj@iqi ASMZ 0Zj tKiY|
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AB I CD mgZjdq AC fiLig ci Gi 1Q° KfiiQ] AC filv O e’iZ AB
mgZij OM Ges CD mgzij ON Gifc "BU mijtilv A%b Kiv nijv thb Zviv
DfgB AC Gi mi%2 O e71Z jo ng] Znij ZMON B AB | CD mgZj@tqi
ASMZ WZj tKiY mPZ Kfi| “BiU ci U3"Q x mgZiji ASMZ wZj tKitYi crigly GK
mgiKyY nij, H mgZjdq ci Ui jo| A B

16] Arfiflc t tKibv 1> f 1K GKU b6 Y
mijilii Dci e fKibv mgZiji Dci AtZ M b
jotibi o iK H filv ev mgZtji Dci D3 “

le” i ciZb ev Arfiflc (Projection) ejv nq]|

tKutby migtily ev eptilvi mKj v~ 11K tKvtb ]
™6 mgZiji Dci AWZ ja_ tjvi cvie mgini
fmUIK H mgZiji Dci D3 mijtily ev eputilyi Y
Arfiqc ejv ng] GB ArfificiK jo Arfiqicl

(Orthogonal Projection) ejvnqg| “
X

PIT XY mgzZtji Dci GKIU eptily 1 GKIU mi jtilvi Arfiglc ™ Litby niqiQ]

13.3 "BiU migfiLvi gfa” mauK

(K) “BiU mijtilv GKZjiq niZ citi, miqiT Zviv Aek'B mgudivj nie ev tKitbr GK 1 1Z

ci Ui 1Q” Kite]

(L) “BiU mijtilv "bKZjh niZ citi, tmiqIET Zviv mgySivg 1 nte by iKser tKithy 1e™1Z 1Q™ I

Kife bi|

13.4  Ztimx

(K) tKvtby mgZtji Dci "BiU 1e>™ 1 msthvRK mi jiLviK Aibi”6Fite elaZ Kitj 1 Zv madYfite

H mgZtj Ael Z Kie] mZivs GKiU mijtilv I GKIU mgZiji gia” “BiU maniY 1ie™ _iKij,

H mijtilveivel 2470 gfa” AmsL™ maviY ie”™ _iKie]

(L) "BiUtbi"6 1e>™ ev GKIU mijtilvi ga’ 1" iq AmsL" mgZj Avb Kiv hig|

13.5 mijtilv I mgZiji gia” malK

(K) GKiU mi jfilv GKiU mgZiji mi% mgvSivy nij 2" i gia” tKvthy maniY 1es™ _iKie bi|

(L) GKiU mi jtiLv tKvty mgZjtK 1Q™ Kitj Zvt™i gfa” gvT GKIU maviY 1e” _iKte|

(M) hi™ tKtbov mijtilv I mgZiji “BiU maviY 1e>> K, Znij madY mijtiluU H mgZij

Aei Z nte|

13.6 "BiU mgZiji gfa” maliK

(K) “BiU mgZj ci Gi mgSivj nij Z¢™ 1 gia” tKithy maviY 1ie™ _vKie bi|

(L) "BiU mgZj ci uifQ x nij Zviv GKW mijfilvg 1Q” Kife Ges Zvi 1 AmsL™ mvaviY 1e>”
_IKie]

dgi-35, D'PZi MiYZ-9g-10g



274 D'PZi MiYZ

13.7 Nbe

Aigiv Rub, GKLibv eB ev GKLvbv BU ev GKiU ev- ev GKIU tMijiKvi ej meB Nbe Ges Zviv

ctZ'tKB 1KQ crigib “Wb (Space) “Lj Kti K| Avevi GKLU cv_i ev K, BiUi GKU LU,

Kajvi UKiv, GIUJ guUi TKby LU BZ'w™ 1 Nbe™ i D wniY| Zte G_tjvielg Nbe |

mgZj A evepZj viv tei6Z kib 1 1(KQU b “Lj Kii K Gic e 1K Nbe (Solid) ejv nq|

mgZj tKiby 1biK fedb KiiZ nij thgb,Kgciql vzbil mij filv “iKvi tZgib RMiZK tKithy
hiK tedb KitZ ntj ASZ PvilU mgZj “iKui| GB Zj . 1jv Nbe i Zj ev cdZj (Surface) Ges

G i "W mgZj th filig 1Q° Kti, ZviK H Nbe™i aii (Edge) ejv nq]

GKiU evt-i e GKLvov BiUi QqiU coZj AuQ Ges evitl avi AdQ] GKiU iutkU ej gl GKiU

ez v Avex|

KIR: 1] 1Zvgiv ciZ1K GKIU Kfi mlg Nbe 1 velg Nbe i big ijL|
2| tZvgyi DijiLZ Nbe _tjvi KigKiU e’envi ijL|

13.8 mlg Nbe i Aigzb 1 Ziji t91dj

1] AigizK Nb ev AigZiKvi Nbe  (Rectangular Parallelopiped)
D!

A - B
[

IZbtRvov mguSivy mgZj @viv Aiex Nbe K migvSiiK Nbe ejv nq] GB QaqiU mgZiji ciZ'Kil

GKiU migiSiK Ges lecixZ c6,tjv metzZvfite mgib] migvSiiK Nbe 1 1ZbiU “tj 1ef3 evill avi

AiQ]

th migvS1iK Nbe™ i co6Zj 1jv AgZifT, ZiK AigZwKii Noe™ ejv nq| th AigZiKvi Nbe™ i
cOZj . tjv eMiqIT, Z¢K NbK (Cube) ejv ng| Dctiv® iPET AigZiKii Nbe™ i Ges NbiKi co, 1jyv
ABCD, A'B'C'D’, BCC'B’, ADD’A’, ABB'A’, DCC'D’ Ges aii, ijv AB, A'B’, CD,
C'D’, BC, B'C', AD, A'D’, AA’, BB, CC’, DD’ Ges GKiU KY BD'.

gib Kii, AigZiKii Nbe i "N, ¢~ 1 D'PZy h_yig AB = a GKK AD = b GKK Ges AA' = ¢
GKK]|

(K) AigzvKii Nbe i mgMZiji t1Tdj (Area of the whole surface)
= Qqu ci6i 1Tdtji mgié
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= 2(ABCD ztji 11dj + ABB'A’ Ztji t1dj + ADD'A’ Ztji 191dj)
= 2(ab + ac + bc) eMGKK

= 2(ab + bc + ca) eMGKK

(L) AigZb (Volume) = AB x AD x AA’ NbGKK = abc NbGKK

(M) KY BD'=+/BD?+DD'*> =+ AB2 + AD? + DD'? =+/a’ +b? +¢? GKK

2| NbiKi 191{T, a = b = c. AZGe
(K) mgMZji 11Tdj = 2(a*+a?+a’%) = 6a’ eMGKK
(L) AigZb = a. a. a = a° NbGKK

(M) KY=+/a? +a? +a? =+/3a GKK]

D wiY 1] GKiU AigzZiKvi Nbe i "N, ¢ | D'PZvi AbciZ 4: 3: 2 Ges Zii mgMZiji 19Td]j
468 eMigWvi nij, Zvi KY I AigZb ibYq Ki |

mgvawb : gib Kii, "N, ¢ 1 D'PZy h_ypig 4x, 3x, 2x igWii|

Zintj, 2(4x.3x +3x.2x + 2x.4x )= 468

ey, 52x* =468 ey, x*=9 .. x=3

- Nbe i "°N"121g.,, ¢ 91g. Ges D'PZi 6 1g.

Brwi KiYi "N = 122 + 9% + 62 = 144 + 81+ 36 = /261 igUii =16.16 1gUii (Ciq))

Ges AigZb = 12x9x6 = 648 NbigWi |

KIR : 1] icRiertWi GKiU 1QU ev- (Kb A_ev Jliai teiziji c'iKU) Gi “°N', ¢, 1 D'PZy fgic Zii
Agzb, QiU Ztji t91Tdj 1 KiYi "N ibYq Ki |

3| icRg (Prism)

th Nbe i "B ¢S memg 1 mgiSivy edfR Qviv Aiex Ges Abwb™ Zj , tjv migiSiiK ZiK icRg
efj | icRigi "B ciSiK Brii fig Ges Ab'wb” Z  1JuiK cikZj etj| me, ijv ckZj AQZiKii nij
ICRgIVIK Lvov IcRg Ges Ab't1IiT 1IcRgiUIK ZxhK icRg ejv nq| e e t{T Liov IcRgB AraK
e'enZ nq| fig Ztji bigi Dci bFi Kii icRigi bigKiY Kiv ng| thgb, fFRKvi IcRg,
PZFRIKii 1IcRg, CAFRIKvi IcRg BZW" |

Tig mlg edfR nij 1IcRgiK mlg icRg (Regular prism) eij| fig mlg bv nij BniK ielg icRg
(Irregular prism) ejv nq| msAvbomiti AigZiKvi Nbe™ I NoK DFqiKB icRg ejv ng| KitPi “Zii
Lvov iITFRIKi 1cRg AvtjiKink!i 1e’QitYi Rb™ e'enZ nq]
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"B aitbiicRg

K) IcRigi mgMZiji t9Tdj

=2 (figi 11Tdj) + ckzj _tjvi t71d]j
=2 (figi 1Tdj) + figi ciimgy x D’PZy
L) Aigzb = figi tTdj x D'PZy

D niY 2] GKiU iTFRIKvi icRigi Figi evd, tjvi ““N"h_yuig 3, 4 1 5 fm. 1g. Ges D'PZy
8 tm. 1g.] Brvi mgMZtji tTdj 1 AgZb ibYq Ki|
mgvaib : \cRigi figi e, fjvi "N h_yuig 3,4 15 tm.g.|

thinZ 3% + 4% = 52, Brii fig GKiU mgtKiYy iTFR hii t97Tdj = %x4x3 =6 eM m. ig.

. ICRgUi mgMZtji t9Tdj = 2 x 6 + % (3+4+5)x8 = 12+48= 60 eM m.g.

Ges Bnvi AigZb = 6 x 8 =48 Nb tm. ig.
AZGe 1cRgiUi mgMZiji tTdj 60 eM tm. ig. Ges AigZb 48 Nb tm. ig.|

4. iciwgW (Pyramid)

edftRi Dci Aei” Z th Nbe™ i GKiU kilie™ K Ges hii cikZj ,1jvi ciZ'Kil \TFRIKvi ZitK
icingW efj|

icingiWi Fig thikitby AKitii e0fR Ges Zvi ckZj  1jvl thiKvbv aitbi iTFR niZ citi| Zte
fig mlg e0fR Ges ckZj , tjv memg iTFR nij ZitK mlg iciugW ejv ng| mlg icingW,1jv LeB
“i16b b kilie™ 1 Figi thiKitby tKIYK 1~ i msthvRK TilvtK iciwgiWi avi etj| kil niZ figi
Dci AKZ jah™N'tK iciwgiWi D'PZv ejv ng|

Zte AgiviciugW ejiZ mPivi eMiKii Figi Dci Aer Z PiilU memg vTFR @viv fei6Z Nbe KB
elS| GB aitbi iciwgiWi elj e’envi AiQ|
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PvitU mgevi iTFR Gviv tei6Z Nbe 1K mlg PZ™ jK (Regular tetrahedron) etj hi GKiU icingW|
GBicingiWi 3+ 3 =6 ai 1 4w KWK 1e™ AiQ| Bri kil niZ figi Dci AWZ jo figi
Fitkd™ ciZZ nq|

L L L] - kXI
L] L]
s - - s -
. ]
L s ]
-
™ i L]
. .
- » [ L]
] L L - -
@ ]
L] »
¢ ‘ fig
* » . -

lerfb aitbi iciwgiWi figi bKky

\

Iiciwgw

K) iciugiWi mgMztji 11dj
= figi 11dj + ckZj _ tjvi 1Tdj
IKS ckZj . tjv memg iTFR nij,

icingtWi mgMziji t91Tdj = figi tTdj + % ( Figi cviva x tnjviby D"PZv)
icingiWi D'PZy h, figtTiTi ASetEi emia r Ges tnjviby D'PZy I nij, | =v/h?+r?
L) AigzZb = %x figi t91Tdj x D'PZi

D wniY 3] 10 tm. ug. eviverk6 eMKvi figi Dci Ael Z GKiU iciwgiWi D'PZv 12 tm. vg.| Brvi
mgMZiji t1Tdj 1 Aigzb ibYq Ki |

mgvab: iciwgiWi figi K> T1ev™ niZ thikitby evii jo ~iZ r :% fm.1g. =5 fm.ig. ,
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iciwgiWi D'PZv 12 tm.1g.] AZGe
Brui thiKitby cikZiji tnjvtbi D'PZi = yh? +r2 =127 +5° =144+ 25 = /169 =13 tm. Ig.

icingiWi mgMZiji t9Td]j :10><10+%(4><10)><13:100+260 =360 eM fm. Ig.

Ges Bnvi AigZb =%><(10><10)><12=10><10><4=400 Nb tm. ig.

AZGe icingWili mgMZiji t91Tdj 360 eM tm. 1g. Ges AigZb 400 Nb tm. 1g.|

KIR : 1] 1Zvgiv ciZtK GKiU Kti mlg 1 GKWU Kti relg (K) icRg 1 (L) iciwgW AiK|
2| thiqiiT moe, tZvgvi AW.Z Noe Ui mgMZiji t1Tdj Ges AigZb ibYq Ki|

4| mgeEfigK tKiYK (Right circular cone)

Kby mgtKwx WTFERI mgtkyY msjM GKiU

etk AT (axis) ati zvi PZriK iTFRIVIK
GKeri Niifq Awbfj th Nbe Drcb ng, ZiK
mgeEfigK tKiYK ejung|

IPIT, OAC mgiKiYx ITFRIK OA Gi PZi"iK
fNvivioii dij ABC mgeEfigk tKiYK Drch

niqiQ| GIYIET TFRi kiKY 6 nij, 6 1K

tKiYIKT AakiltKiY (Semi- vertical angle)

ejvng|

tKWiKi D'PZy OA =h, figi ema OC =r Ges fnjitby D'PZy AC =1 nij
(K) epziji t917dj :% « figi cliia x injithi D'PZy

:%xanxl —nrl eMGKK

(L) mguztji t11dJ = epztji t1dj + figZtji t91d]j ? ¢
=nrl +7r® =nr(r +1) eMGKK




D'PZi MiYZ 279

(M) AigzZb = %x figi 19Tdj x D'PZi = %nrzh NbGKK |

[ AgZibi GB mTil ibYq cxiZ D'PZi tkiYiZ wkLitbv nfe| ]

D niY 4] GKiU mgeEfigK tKiYiKi D'PZy 12 tm. ig. Ges Figi em 10 tm. ig. nij Zvi fnjtby
D'PZi, epZtji | mgMZiji tTdj Ges Aigzb 1bYq Ki|

mgvavb : Figi emia r :% tm.1g.= 5tm. 1g.

tnjutby D'PZy 1 =+/h? +r2 =+/12% +52 =13 tm. ig.
epZtji t1dj = mrl =n x5x13=204.2035 e. m. Ig.
mgMZtji tTdj = nr(l + r)=n x5@3+5)= 282.7433 e. m. Ig.

Aigzh = %nrzh :%xn x5° x12 =314.1593 N. tm. ig.|

KiR: Rbi™th ev AbWb™ Avb»™ Drmie e’enZ tKWYK AVKiIZi GKIU K'vc msMn Kii Zvi epziji t971dj |
AigZb ibYq Ki|

5] tMijK (Sphere)
tKitr AaeE t91iTi emiK A ati H eimi PZ 1K AaeE t9TIK GKevi Niitq Awbij th Nbe™
Drch nq ZuiK tMijK etj | AaeEUi tKy™B tMiiKi 1Ko~ | GB NYibi dij Aaek th Zj Drcb Kii
ZB nj tM§iKi Zj| tM§iKi 1K eJiZ gj efEi 1K "1KB eSig]

CQAR  iWjiKi K~ O, €ma .
OA=0B=0C Ges fK~ 1_{K h "i{Z P

e~ i ga’ 1 iq OA filvi mi_ ja ng Gifc GKU

mgZj MJKIUIK 1Q° Kii QBR ekl Drch e o
KiitQ] GB eifi 1K~ P Ges emia PB |

Zintj PB Ges OP ci (i mgwb|

-.OB? =OP? + PB?
.. PB*=0B?-0P?=r*-h’ 0 ; ®
tMjiKi e'vma r nij, 0
(K) tMijtKi cozZtji tTdj = 4nr? eMGKK]|

(L) Aigzb = %nrs NDGKK |

(M) h D"PZiq ZjtPQt™ Drch efEi eimia = +/'r? —h? GKK]
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KiR: GKIU tLybv ej ev dUej ibiq Zvi evmva 1bYq Ki| AZtci Gi AigZbl fei Ki|

D niY 5] 4 tm. 1g. e'vimi GKiU 1§5n tMjKIK icilig g tm. 19. ci* GKIU eEiKvi tjSnciz ¢ Z
Kivnj| H ciZi evma KZ?

mgiab : 1jn tMJtKi eimia = g=2 tmig.] . Zi Aigzb = %n.Zs =%n Nb tm. ig.

gtb Kit, ciiZi e'mia = r tm.ig.| ¢z % tm.1g. c1’|
. CiZi AigZb = mr X2 N. tm. ig. =3 N. tm. ig. |
kZbmiti, %nr2 :%n e, r’=16 e, r=4

. CHZi eymia = 4 tm. ig.

D niY 6] mgib D'PZy 1etkd GKiU mgeEFigK tKiYK, GKiU Aa tMigK I GKiU imij Ovi mgib mgvb
figi Dci Aer Z| +-Lil th, Zt™i AigZibi AbciZ 1: 2: 3

mgvavb : gfb Kir, maviY DPZy 1 figi evmia h_yptg h Ges r GKK]| thinZ Aa tMijiKi D'PZy
I evmamgb] ..h=r

Zintj tKivKi Aigzb = %anh :%nr3 NbGKK

Aa tMijiKi Aigzb = 1 (%nﬁj =§rcr3 NbGKK Ges imijUvtii AgzZb = mr2h =mr?

2
. 1biYq AbciZ i :gnr3 cr® _1.29 403
3 3 3 3
D wniY 7] GKiU AgZikvi t§Sn djtki N, ¢ I D'PZv h_yuig 10, 8 1 5% tm. 1g.] GB

djKiUtK Mijiq % tm. 1g. e'imia 1erkd KZ, 1jv tMjwKvi 1j ¢ Z Kiv hite?

mgiaib : 1§5n djiKi Agzb = 10><8><5% N. tm.1g. = 440 N. tm. 1g.

gib Kii, _iji msL'v=n

U 4 (1) nn
~ nmsL'K _wji AilgZb = nx—m | = | =— N. tm. ig.
S AIg ><3TC (Zj 5 g
nm 440 x 6
ckibmiti, ? =440 .. n= =840-3
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. 1bfYq Lug1 msL'v 840 w|
D iY 8] GKIU mgeERigK tKiYiKi Aigzb V, euZziji t91dj S, figi ema r, D'PZv h
Ges Aa kiKWY o ntj t~Lvl th,
2 2
(I)S =Tl:h tano _ 7:Cr
coso.  sino

eMGKK

nr®
3tano
movaib : ki PHT, tKWiKi D'PZi OA=h, tnjiby D'PZy AC =1, Figi e'mia OC =r Ges
Aa kiltKyY ZOAC =q..

tnjbi D'PZy 1 =+/h* +r? .

NbGKK

i)V =%nh3tanzoc -

= N r
IPI niZ t"Lvhig th, tanoe=— .. r=htano ey, h= =rcoto,
h tano
GLb (i)S =nrl =nrvh? + h* tan® o = mrhy/1+ tan® o = mrhy/sec® o
2 2
—nrhseco = rcotor = .Cf)w = T_Cr eMGKK A
coso coso. sino.  sino

i)V =%nr2h :%n (htana: h :%nhs tan2or

3 3
=1n[ ' Jtanzoc: o NbGKK]
3 (tana 3tano

5] thSMK Nbe™ (Compound solid)

“BIU Nbe ™ i mgStq MiVZ Nbe 1K thiMK Nbe ™ etj |
thSiMK Nbe™ T KigKiU D wniY t

(1) GKU AigzZiKvi Nbe i Dctii Zj hi™ GKU Liov icRigi tKibl GKiU Ziji mgib ngq Zte
Nbe i Dci 1gijiq icRiU emitj GKiU thiiMK Nbe™ nq|

(2) GKiU icRigi fig I GKIU PZ" jiKi fig memg nij Ges PZ jKiUiK icRigi Dci emij GKiU
fhSiMK Nbe™ ng

(3) GKIU tMijiKi emia 1 GKiU mgeEfigk tKWYiKi figi evma mgib nij Ges tKIYKIUK
tMijiKi Dci emij GKiU bZb Nbe™ mi6 nq|

(4) “BiU AaiMijK 1 GKiU mgeEfigK imi Urtii mgStq MVZ thiiMK Nbe K K'vemj ejv thiZ
ci|

dgi-36, D'PZi MiYZ-9g-10g
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=D

ierfb AvKitii thiMK Nbe ™
Gfite "B ev “Bigi AraK Nbe i mg3tq verfb cKitii thiMK Noe™ “Zii Kiv hig] AfbK “i6b> b
“ychvl thiMK Nbe™ | evaug Kivi AfbK DcKiYl GKwaK Nbe™ i mgstq kzii Kiv ng]

KR: tZigiv c1Z'tK GKU Kii thiMK Nbe™ AYb Ki I Brvi eYby “vI| mee nij Brvi Zjmgini t911dj 1
AigZb ibYigi mT tjL|

D wiY 9] GKIU Kvemtji %™N" 15 tm. wg.] Brwi mijUvi AKIZi Astki emia 3 tm. 1g. nij,
mgMZiji t9Tdj 1 AigzZb ibYq Ki |

mgvavb:  K'vemtji madY %N 15 tm. 1g.| thinZ Kvemtji "B ¢S AaiMijKiKiZi, tminZ Brvi
imij Ovi AIKIZi Astki %N 1= 15 — (3+3) = 9 fm. 1g. |

mZivs K'vemtji mgMztji 19171dj

= "B ciSi AaiMjiKiZ Astki coziji t1Tdj + mij Ui AKiZi Astki c6ziji 1911d]

= 2><%><4an +2nrl =4nBY + 21 x3x9 [+ r=31m.ig. ]

=90n =282.74 eM tm. ig.

Ges K'iemjili Aigzb = 2 x%x%nrs +aur’l = %n @) +n (@Y x9=117r =367.57 Nb fm.ig.|

AbkyjbiN 13
1] GKw AvgZKvi Nbe i "N 8 tm.ig., ¢ 4 tm.ag Ges D'PZy 3 tm.ig. ntj Gi KY KZ?
K. 5v2 tmig. L. 25 tm.ig
M. 252 tmig N. 50 tm.ig

2| tKutby mgtKixiTFERi AiZFR rfb Aci enlifiqi ““N* 4 fmag. Ges 3 tmag| iTFRIVIK enEid
eidli PZy™ 1K tNvivij -
i Drch Nbe iU GKiU mgeEfigK tKiYK nie
i Nbe WU GKiU mgeEfigK immj Ui nie
iii Drcb Nbe Wi figi tTdj nte 97 eM tm.ig.
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Ictii eK" 1jvi gia” tKibiU mvK?
K.i L. ii
M. i L iii N. i Liii
ibtgi Zt i AtjutK 3 1 4 boi ctki DEI “vl|
2 tm.ig. e mielko GKIU tMijK AKiZi ej GKiU mij Ovi AKKIZi evt - WKFite GIU hig]

3] imijOntii Aigzb Kz?

K. 2 Nb tm.ig. L. 4 Nb tmag.
M. 6m Nb fm.g. N. 8m Nb fm.ig.
4 mij Oviwi AbiaKZ Astki Aigzb KZ?
21
K. T Nb tmug. L. < Nb tmg.
. fm.ig 3 fm.ig
4r 3r
M. — Nb tm.ig. N. == Nb tm.qg.
3 tm.ig 3 fm.ig

tbtgi Zt "i vFIEIZ 5 1 6 bai ctki DEi “vl:
6 fmig. e'meikd GKIU aiZe Kivb tMjKIK Mijig 3 tm.ig. emiaserikd GKiU mgeEfigK
imig Uvi “Zii Kiv njvj

5| Drcb imjUuUi D'PZy KZ?

K. 4 1tm.g. L. 6 tm.g.

M. 8 1m. ig. R N. 12 fm.ig.
6] imigWili epziji t911dj KZ eM tm.ig.?

K. 24rn L. 42n

M. 72m N. 96x

7| GKU Awgzikii Nbe™i N, ¢ I D'PZv h yig 16 1g., 12 1g. 1 4.5 1g.] Gi cozZiji
1Tdj, KiYi “N" Ges AigZb 1bYq Ki |

8] figi Dci Aei Z 251g. "N I 1.0 1g. ¢ ekd (AFSiY crigic) GKIU AgZiKii
Rjvaitii D'PZy 0.4 igWvi ntj, Gi AigZb Ges AF'SixY Ztji tTdj 1bYq Ki|

9] GKIU AigZiKvi Noe i gilv,_tjv 5 tm.ug., 4 tm.ug. I 3 tm. ig. nij, Gi KiYi mgib aviteiko
NbiKi mgMZtji 191Tdj bYq Ki

10] 70 Rb QitTi Rb" Gilc GKiU tnif=j wbgY KiiZ nte hiZ ciZ'K QiTi Rb™ 4.25 eMigUii
tgtS 1 13.6 NoigUvi kb™ vb _tK| Niw 3.4 igWi jav nij, Gi ¢ | D'PZi KZ nie?

11] GKiU mgeEfigK tKiYiKi D’PZv 8 tm. ig. Ges Figi e vmia 6 tm. 1g. nij, mgMZtji t91dj 1
AigZb ibYq Ki |

12| GKiU mgeEfigK tKiYiKi D'PZi 24 tm. ig. Ges AigZb 1232 Nb tm. ig.| Gi tnjvtbv D'PZy KZ?

13| tKvtbr mgtKiYx vIFIRT “BiU eii N5 tm. 1g. Ges 3.5 tm. 1g.] GIK enEi eiii PZi 1K
tNvivtj th Nbe  Drch ng, Zvi AigZb 1bYq Ki |

14] 6 tm. 1g. e'mia 1erkod GKIU tMijiKi coZj 1 AigZb ibYq Ki|
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15] 6, 8, r tm. ig. ewmia relko 1Zbil Kivb KviPi ej Mijig 9 tm. 1g. ewma ietkd GKIU Kivb
tMJIK ciiYZ Kivnj| r Gi gbibYg Ki|

16] GKIU dvcy tjwnvi tMijiKi eBtil evm 13 tm. 1g. Ges tjwni fea 2 tm.ig.|] H tMjiK e'eliZ
g™ g GKiU ibfiU tMiK “Zii Kiv nijv] Zvi e'vm KZ nie?

17] 4 tm. 1g. e'vmiai GKU 1biiU tMJKIK Mijig 5 tm. 1g eine’vmia vetkd 1 mgfite ci* GKiU
dvev tMjK ¢ Z Kiv nijv] W2xg tMjKiU KZ ci*?

18| GKU tjwnvi wotiU tMijiKi evmia 6 tm. ug| Gi fjnv T 1K 8 tm.ug. "N 1 6 tm. 1g. e'vimi
Kol btV mij Ovi ¢~ Z Kiiv hite?

19] 22 tm. 1g. evmia rerkd GKiU tMijK AKIZi ej GKiU NbK AKiZi et - WKTite GiU hig|
T

el- Wi AbiakKZ Astki AigZb ibYq Ki|

20] 13 tm. 1g. e’vmra rerkd GKU tMig iK1 1Ko~ T_fK 12 tm. 1g. ~1eZx tKithv ie>"1 ga” 17 g e'vimi
Dci jomgZj tMijKiIUtK 1Q Kiti| Drcb Zjwi t91Tdj bYq Ki|

21| GKWU XKbvh=3 KuiVi eit-i eBiii "N 1 ¢ hyuig 1.61g. I 1.21g., D'PZv 0.8 1g. Ges
Gi KW 3 tm. ig. ci'] ev-wi vFZtii Ztji tTdJ KZ? ciZ eMigli 14.44 UKy inmite
et - 1 rFZi 1s KifZ KZ LiP nie?

22| 1201g. "N" 1 90 1g. ¢ eikd (eingic) AigZiKvi eMdbi PZitiK 21g. D'P 1 25 tm. 1g. ci*
CPxi thgiY KifZ 25 tm.ug. "N"12.5 tm.1g. ¢ Ges 8 tm. ig. feaietké KZ_ 1jv BU jiMie?

23] GKiU AigZvKvi Nbe 1 “N" I ct i AbciZ 4:3 Ges Gi AigZb 2304 Nb tm. ig| ciZ
eMimpUigUvit 10 UKy inimte H e 1 Zjvg mmvi cijc +1Z 1920 WKy LiP nij, H e i
ovlv, tjvibYq Ki|

24] KWK AiKtil GKIU Zvei D'PZy 7.5 igWri| GB Zve @viv 2000 eMigWii Rig iNitZ PiBij 1K
ciigy Kvbfim jmie?

25| GKIU cAFRiKvi IcRigi “BiU evlii "N h_yutg 6 tm. ig. 1 8 tm. 1g. Ges Aci 1Zbil evdi

ctZ'KiUi ““N* 12.5 tm. ug.| icRgiVi mgMZtji t91Tdj 1 AwgzZb ibYq Ki |

26| 4 tm.1g. eviierkd GKiU mlg 1oFRiKvi icRigi D'PZy 5 tm. ig.| Bvi mgMZtji tT1dj |

AigZb tei Ki|

27| 6 tm. 1g. evieikd mlg 1oftRi Dci Ael Z GKU iciwigiWi D"PZy 10 tm. ig.| Brvi
mgMZtji t91Tdj 1 AgZb ibYq Ki

28| GKiU mlg PZ™ jiKi thikvibv atii “N" 8 m. ug. nij, Brvi mgMztji t97Tdj 1 AgZb ibYq Ki|

29] GKWU vcbyi 1biPi Ask 31g. ""N" AigZvKvi Nbe 1 Dctii Ask mlg iciwgW] iciwgiWi
figi evdi "N 21g. Ges D'PZy 3g. nij “vchuli mgMZtji t9Tdj 1 AigZb ibYq Ki

30] 251g. ""N" 1 181g. ¢ etk Figi Dci Aer Z twPvgv , vg Niii T g ji D'PZi 51g.|

ciZiU Pijvi ¢ 14g. nij . g NiT AuigZb ibYq Ki |
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31|

8 GLfL B

K. wPiTi Nbe Wi mgMZiji tTdj bYq Ki|
L. Nbe Wi KiYi mgib aviverké GKiU aiZe NbKiK Mijiq 18 tm.ig. e mieikd KZ , tjvibtiU
tMJK Drch Kiv hite Zv ibKUZg cYmsL'ig 1bYq Ki |
M. Nbe Wi ABCD Ziji mgib GKiU AigZiTiK enEi evlii PZi K tNvivtj th NbeS Drcb
ng, Zvi mgMzZiji tTdj Ges AigZb ibYq Ki
32| GKiU mgeEfigK Ziei D’PZi 8 igUii Ges Gi figi €im 50 igUvi
K. ZveWi tnjviby D"PZvibYq Ki |
L. Zel vch KiiZ KZ eMgWi Rigi ctouRb nte? Zvewi vFZtii kb™ vbi ciig 1bYq Ki |
M. ZvewWi ciZ eMigWi Kvofitmi gj~ 125 WK nij K'vbfim eve™ KZ LiP nie?



PZ k Aa'\q
mavehy

Agiv cizibgZ (movebi) k&U e'envi Kii _wK| thgb Gevi Gm.Gm.m. cixfiq hi™i cik Kivi
mavebr Le Kg, Gikqr Kic iutKiU esjvi tki Rigi maveby terk, AMigrKij Zvegilv erx crlou
maveby teik, AR e16 nlaui maveby Kg BZ'w™ | A_vr tKitby NUbv NUvi 11T AbdgZy 1KiJB tKej
Agiv mavebii K v erj| Avi Abdqzvi gilvi DciB NUbwi NUii maveby Kg ev terk nie Zv ibFi
Kii] 1KS Kby misiL'K gvb 1"1Z cii bv] GB Aa'viq Avgiv tKvtbv NUbv NUvi maubvi misiL'K gib
ibYiqi terfb mT Ges 1bYq cYvjx maGiK Ribier Ges 1idZ NUbi, Amae NUbv I mave” NUbv eYhy
KiiZ cite]

Aa'vg Tkl ik glv_xiv —

> movebvi antYv WLV KitZ ciite]

““bi~b rerfb D wnitYT minith” ibidZ NUby, Amae NUbv I mave™ NUbv eYbv KifZ ciite]
GKB NUbvi chivelE NUtj mave” djvdj eYby KifZ ciite]

GKB NUbvi chivelE NUtj maveby ibYq KiiZ ciite]

mavebvd mnR 1 e/ erfiIEK mgm'vi mgvavb KifZ cuite]

Y V VYV V

14-1 mavebvi mvi_ RioZ 1KQ kiai aviYy

"“e cixflv (Random Experiment)

hLb tKvtbv cixlvi mave” mKj djvdj AuM 1 1K Ribv K 1KS cixqluUiZ tKviby GKUv b~ 6 tPovg
Ki djvdj Amte ZvibidZ Kii ejv hig by, GiK ““e cixflv etj| thgb GKU g v ibtflc cixqlvi
mae” djdj (H, T) nie, Zv Aigiv AiM t_tKB Rub 1KS g wU ibiflici cte tKwb djvdjiU NUie
Zv AgivibidZ Kii ejiZ cwi bv] mZivs g vibiqic cixqlv GKU " e cixqv]

NUbv (Event) : tKutbv cixqivi djvdj ev djvdiji mgiekiK NUbv efj| D wiY ifc GKU Q°v
ibtflc cixflvg (30 cvlqr GKU NUbv| Averi tRio msL'v cvlqrl GKiU NUbi|

mgmave” NUbve jx (Equally Likely Events)

tKvtbv cixqlvi NUbv,_ tgv NUvi mavebv mgib ng A _wr hi™ GKiU Acili tPiq teik ev Kg mave™ by ng,
Zte NUbv 1juiK mgmave”™ efj| thgb GKUi ibitcql g v ibiflic tnW ev fUj Awmvi maveby mgib]
mZivs tnW Aumv 1 tUj Avmv NUbv ~BiU mgmeve™ NUbv]

ci Ui 1eQb NUbiejx (Mutually Exclusive Events)

tKvibv cixlvg hi™ GKUv NUbv NU:§ Ab“Ur A_ev Ab™ NUbv, 1jv bi NUiZ citi Zte D3 NUbv, $juiK
ci i 1e’"Qb NUbv etj | thgb, GKUvibiicql g vibiqic Kitj tnW Avm ev tUj Amv ~BiU 1ei"Qb
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NUbv] tKbbv tnW Aimij tUj AmiZ citi bi| Avevi tUJ Amij tnW AmiZ citi br] A vr tnW I 1Uj
GKmvi_ AmiZ citi bi|

AbKj djvdj (Favourable Outcomes)
tKvtby cixqlvg GKUr NUbvi — ci9Ti djvdjiK D= NUbvi AbKj djvdj etj| thgb, GKiU Q°vibiqic
Kitj ietRvo msLv nlqvi AbKj djvdj 3iU]

bgbt T (Sample Space) 1 bghvie>™ (Sample Point)

tKitbr e cixflvi mave” mKj djvdj ibtq MVZ tmUtK bgbtqIT etj | GKUr g vibtflc Kitj “Bil
mave” djvdj cvlgr hig] h_v nW (H) I tUJ (T), GLb S Gviv G cixtYi djvdiji fmUiK miPZ
Kitj AigivijLiZ cui S = {H, T}| mZiws D= cixfvi bgbt T S = {H, T}. gib Kiv ik “BiU
g v GKmit_ 1biYfc Kiv ntjv] Zintj bgbt Tl nfe S = {HH, HT, TH, TT}.

bgbuiqT{Ti ciZi DerwbiK djvdiji bgbvie™ etj| GKUi g v GKeri ibific cixflig bgbiqIT S =
{H, T} Ges GLitb H, T ctZ'tKB GK GKUI bgbr ier” |

14-2 h3ifiEK maveby 1IbYq
D wiY 1] gtb Kii GKUvibitcql Q°vibific Kivnijv] 5 Amvi maveby KZ ?

mgvaib : GKUr Q°v ibiflc Kifj mae” djudj fjv ni'Q : 1, 2, 3, 4, 5, 6] Q°uwU wbifcq nij
djudj_ ijv mgmove” nie] A vr thiKiby djdj Ami moveby mgib] AZGe thiKviby GKUy
djidj Amvi maieby QqfitMi GKFM] mZits 5 Amii maveby %| Agiv GUK p(5)=% GBfite
tyiL]

D niY 2] GKUvibiicql Q°vibiqlic tRvo msL'v Aimvi maveby KZ ?

mgvavb : Q°v ibiflic mave” djvdj fjy ni"Q : 1, 2, 3, 4,5, 6. Gii gifa 2, 4, 6 GB 3 fRio
msLv] GB 1Zbi thiKvtbv GKUr Aimij tRio msL'v nfe A r tRvo msLvi AbKj djidj 3 U]

thinz djvdj , fjv mgmave”, ZB tRvo msL'v Aimvi maveby nie %| . P(tRvomsLv) = %
Zintj mavebvtK Gfite msAngZ Kiv hig

: _ D= NUbri AbKj djidj
tKviby NUbvi mavely = TUEERCT I

tKvtby cixqTtY fKutby NUbv NUvi AbKj djvdj meiba kb™ Ges mierP n(mgM mave” NUbiejx) niZ
cii|

hLb tKithy NUbvi AbKj djvdiji gib kb™ ng ZLb mavebvi gvb kb ng| Avi hLb AbKj djvdiji
gb n ng| GLb mavebvi gvb 1 ng| G KvitY mavebvi gvb 0 niZ 1 Gi gta” _vK|
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14-3 ~0U retkl aitYi NUby

1bi&Z NUbr : tKvtbr cixqlig th NUbv Aek'B NUte GiK ibidZ NUbv et | ibidZ NUbvi 91T mavebyi
gb 1 ng| thgb, Aigikij mh ce "K _tK DWi maveby 1. AR mh cidg 1"iK A hite Gi
mavebvl 1. iZi tejug mh t~Lv hite by Gi meveby 1.
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