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BIdl olls

fRreTaTs ITYAHAF, ATARTRE, THATAIEF T ASRIRAAS aAISd [ THIHT TTETFHH,
AT faehrd 9T GRuTSI BraeTg e fagd Aqe @ | faardiar s @t T
faeprg T areatas Slamtas qwevg a7, fagvd T Taersl 99=d T, WREiad g5
A, 9 T & arars A=mataed 9 FEAHATE [GFE e AaedE B | R At @aedn
T UEATH GaE= T, W bl T T4, dlbed faeeqor 797 o 1, Jsiae
[TTIUTRT ATITRHT AT, FATS T AR [T [qHTAHT Ak g AETHATH] [qeb1d qi RTeaTe
T, | feramdiT Afae smeRor yeete T, Qe GEurayia daaaeiia gy, TarERe arqeyia
T g, 373 AT 8 (& omiwqept afT fderg Te= qermare! fawm qiv weafas
qeel fretree FUla B | 79 dEel Rerere A |, (89, GEEAr g9 I giqige
TART T, W@EAH] T FTAIHE! [T AT T, I, AMGAAT I G ATTLHT FFATT T,
THTST TR AT T F AR ATAFIA T, AW AT TCT TEHAT HUH ARTE T
T AL EH B | aE faeefied, o, STAeler TaH S T ¥ ATIHT ATaTied
FAER T, THATHIE FTAAeEd] Tha AT T IaeH [aevard o Eraada,
Tervad, gieaaaar, Famaaeie tan Fareet F8e MAET IREE 6 da T FaHardiedat
AN TAR T ATeAHE RIETHT 87 @l & | T8 q&d Gt i feozmera Rrarer aftea
UTEAHH Y=Y, J0\%% Bl ARGAAATEY [qebTd HURT HIATHE RIET (HETT &-90) TEAFHAATAR
FET < Bl Ueemeb 0T [T AT THAT A TAR ATRTHT 2 |

TH SATEAH] A@A ich TATE AT, oI HHR I AA FAR 1A AUH & |
UEAIEAFATS T TTHT TS FIAHT T Fraehl HelFaTF TH AR A3, i fawar afafeer
91.g1. elRgdre Iureard, gtaer g@dl, . 9ATH YETE ATATY, S AR, THAR ShId,
AT F9, A GISd, FAATHT OTHI, AARTAT WESHHl [F9T ATET EH F | A
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Jdddedl X Whelal
(Relation and Function)

1.1 W(Introduction)
TEAAT AANMT=RT T qRAMTT  Fraed TATST T ATy Hed
ATI=g | BeAT T 9758 T 1694 AT STHA TS A& (Leibniz) & TIaT AIHTITERT
¥epl IRHTITEI URT (RATATE TATIH FATTH FANT ThT {97 |
3 StramTerT Tt frareeTae®aT THT HaAvel TINT TUh
qTgg, | & fafvera arargRT =g sarstear avEr et ava
T TS TRATST=H] Fred, AT TTHT TSTEh! ATRITAT F&A
UR I F T FHATGEDR] TR FATH] IAEXT &l | FeATehl
Fafercarees ffe &= TUHl e |

Leibniz

1.1.1 FHSNST (Ordered Pair)
qAH ATTART T THEIH
THE A THE B SITSTHT | SIS

2 4 2,4) (2, 4)
3 6 | .
4 8 | ...
5 0 |

[HTTERE 970 AR Tl |

(%) SIS AT, (2, 4), (3, 6), (4, 8), (5, 10) AT HHE A B YU HIEehl HA
T gHE B H AT GG HAT=AH] q¥ed H&dl G 7
(@) Al ATSTAT AUHT el FHH qRadd TaT 97 farlewla=e! Tr=aar &

IIT gl 7
() & ufgerd TFERT FAH TR 7 @l TR |
Tet, TEE® (2,4), (3, 6), (4, 8), (5, 10) AT AFl TG B &I JGHT 4T G | ATG T

TIREEH HH Tdad AAT 91, (4,2), (6, 3), (8, 4), (10,5) TS | dq AH T
B & GaLIH! (el TFwd &g, | gl A1 GaeIe®dl F¥ Uade eI ofeaT
qEered qt 9feadd gwg | I%T FHE GREdd T A1 ¥ A9 gikadd g Serers
FASET A, |

Ofz e, e < C q




foramoia v 0 % (4,5) T (5,4) o T3

N
TehTeed |
AN

FASSTHT FHHB dd Hew@dI T,

favg STHTS® 7 Sr@TieradT 9% Mo ey

S5, | BHSIST (4, 5) AT Gfedl 98T 4 T Q090 &I 5 2 |

TSAIE] FHHNSE® SR gAHI AT [qTrlEmdbl FHANG ATLe® k& gAds |
7 (a,b) = (e, d) 9T a= ¢ T b=d T, FACIHF AN (4, 5)= (2,37 (a,b)

=(b,a) AT a=bEITE |

FATaRTH (comma) ﬁ%fl’ (,)ﬁ Egd,jllsr HIAThISS (parentheses) i faft=ra wvama HU BT

FHAT AT AIS! AIAEATE FAGST 97 | FHAASTATS (x, y) P TEIAT Afgws,
T x TS Ufgell TET (Antecedent) Ty TS AT TG (consequent) T, |

IfT FHSSIES (x,8) T (4,y) AWER B A x T y B AT IAT AMSAE |

FHE
TET, (x,8)=(4,)
L x=4Ty=38

g HHASASIER (a, 3) T (5,b) o THE 3x + 5y = 30 ATs AT TS T FHHAAST (a, b) FT

A IAT TSR |
FHTET

FUAEST (a,3) o TEH 3x + Sy = 30 5
AT TR AT,
Ixa+5x3=30
T, 3a+ 15 =30

JI4T, 3a = 3015
JI4T, 3a=15
s.a=>5

FHTST (5,b) o TE 3x + 5y =30 a5
A T TUHT,

3x5+5xb=30

AT, 15+ 5b =30

T, 5b = 30— 15

AT, 5b=15
~b=3

AEAYAF FHAST, (a, b) = (5, 3)

Ofeeger T, el §



AR 1.1 (A)
() THHSASIATS JEEXITHET TRATIT THE |
(@) FEAT HHASE® aAY FHSIST 578 ! IaTeUdied delard |
(@) afg (a,b)=(m,n) AT a T m B ¥ TR |
q [TSUHT AGLATHT x T y I A IAT TSR

(@) (x,4) = (5, ) @) (x—1,y+2)=(6,7)
M (-3, y+7)=(2,-5) () 2x—5,4)=(9,y +4)
X 2 S 2

@ (F+Ly-3)=-(3.73) (=) (2x+y,4)=(6,3x~y)

(k) p T q F1 AT Hfd BT ELET FHAASES 2p+4,p—q T (8, q) AT TS 7
TETEd |

(@) m ¥ n & AF Hd BT gaT HAASEE 3m-—5,2n+m) T (7, m +2) IER
TV 7 deled |

g TABT HHANISEET TH y=2x + 4 A8 AT TG AT FASIEEH dTehl

HEEE® Ol ASTEH

(@) (1,...) @) (3,...) @ (..., 0) (") (..., -2)

(F) IT FAACEE (3, p) T (q, 4) o T 4y + 3y = 24 A AT TS A4
FHSIET (p, q) I AT T MR |

(@) afg FEAAEEE 3, m)T (n,7) F A 7x — 3y =21 AT AT TgA A9

FHSIET (m, n) B HH IAT TSR |

ATRAT faemaaes®r Fear 1 3@ Fer 10 FHewT [Fendieeal FanTa ST faendt agen
TT TS T ¥ faandl agendrs FHSeH IR e |

S

1.

RrerraTs @ISR |

(F) x=5,y=4 @ x=7,y=5 Mx=5y=-12 (&) x=7,y=0
4

(@) x=2,y=5 (&) x=2,y=2

(®) p=2,q=1 (@ m=4,n=1 4.(®) 6 @) 10 (M =2

(®) (4,3) (@) (0,6)

(&) -3

Ul T, FET ¢




1.1.2 HEGIT %R (Cartesian Product)

H;I@Pﬂﬂ?m AR
IR FoadT UQel FFA Iodad e
HleATShadl Higads G0 M 3 fadeeast
TGATE THE C o SIS [avilesiaeel qeavadrs a
I TRUBT B | T FHACEEH T THE
fereTor TR |
e | T R E 1 1 < B B 2 M e 1
FHTITE T I AT & WS, RIeTHRaTeH!
FEHTIHT (Ahe apTeded |
&t M = {a, b} T C = ([T, HTeAl, (T} TA | HEAIPT IATGT HIGA ¥ SIS

144)

M x C = { (a, TTAT), (a, FTAD), (a, AT, (b, T, (b, FTEAN), (b, [N} TAATE THE M T
C I FHEGAT AR A, |

feremRofir g < | ST T € x M AT U FHITSTER EIHT AR/ | % M x C ¥ Cx M T8
(AT FHE A Ficbreg, 7 @ioil T8 |

TSl THE A= ¢ ¥ B¢ AT diedl 98T A aTC ¥ €T 9 B AT (AU FATTH
THIT FASISEEH THEATS A T B &l HIEGaq AR A |
TqT AxB={(x,y):x €A, x e B}

FIAAAT OARAATE T T dRPe® (Ways of Representing Cartesian Product)

HMI, A={1,2} TB=1{3,4,5},Ax B T Y& T qARPEE TIIFR S

FEFAT TUE, Ax B ={(1,3), (1,4), (1,5), (2, 3), (2, 4), 2, 5)}
GUEEAREIR) EEICICEREIC]

(1,3) 1,4 (1,5)
2 2,3) 2,4 2,5)

¥ ) o T, e <




Fertera fatg STt fafa

A B AxB Y8
3 (1,3) 7
1 4 (1,4) Sl Tah
5 (1, 5) 5
3 (2.3) 4 i 1P
3
? ) 2 wh 3
5 @, 5) 2
1
0 X

1 2 3 4 5 6

E

T A x B = {2, 4), (2,5, 2, 6), 3. 4, 3,5, (3,6} ¢ FHE A T B Ul
TSR | n(A), n(B) ¥ n(A x B) afF 90T TS | & AxBI BxA aRTaT B ?
TETET |

JHE

AxB={(2,4),(2,5),(2,6),3,4),3,5),3,6)}

A= FHSISIH diedl TTeEd THE = {2, 3}

B = HHSISIH A9l HILEEH HE = {4,5, 6}

aﬁﬁ, n(A)=2,n(B)=3,n(AxB)=n(A) xn(B)=2%x3=6
qd, BxA=1{4,5,6} x{2,3} ={4,2),4,3),(5,2),(5,3),(6,2),(6,3)}
LAXB#EBXA

T A={x:x<5xeN } IB={x:x*~4=0,xeZ} 9T AxB ¥ B x ATAl TAITEM |
el n o TTkides TZ@T T z o JUSHe® AASS |

FHE

A={x:x<5xeN}={1,2,3,4,5}, X2_4=0

B={x:x>-4=0}={-2,2} S— 5 M0

- -2 (4=

AxB = {(17 _2)5 (17 2)> (27 _2)5 (27 2)> (37 _2)5 3T?T°|T, xX-2=0,x+2=0
(3’ 2)7 (45 _2)> (4’ 2)7 (55 - 2)5(5’ 2)}

BxA = {(_27 1) (_2> 2)7 (_25 3)7 (_2, 4) (_27 5)5 3:[21_0"-, X = 2, X = -2
(2,1),(2,2),(2,3),(2,4), (2, 5)}

Ofzger TIfTa, e § C 4




I 1.1 (B)

(%) HETTAT [OHERA AT & & ? IEEXUHEd delard |
(@) ¥HE AT B I TUATCHSAT HHM 3 T 2 @ A9 A x B Bl TUATCHEBAT Bl
B 1 oTeTRrd |
(W) FE n(Ax B)=x,n(A)=y¥ n(B)=z 9T x,y T z %l FFI= Telaq |
2. (®) AT A={2,3}T B={7} T AxB Tl oWTTs oralr= T Femreraae &d TR |
(@) af§ A={2,3}TB=1{4,56 9T BxA YAl oMg fAaEt=a T drfersprar
TEIT TR |
3. (%) FME AxB={@a l), (@ 5) @ ?2),b 2,0 1), (b 5} 9C FHE A, ¥H8 B,
n(A), n(B), Bx A ¥ n(B x A) %l AME® YT A3 |
@) AT A x B = {(1, 4), (1, 5), (1, 6), (2, 4) (2, 5), (2, 6), 3, 4), 3, 5) (3, 6)}
AT THE A, 99E B,n(A), n(B), Bx AT n(B x A) Il TS |
4, (F) AMC A={r:x<4,xeN} TB={x:x> - 5x+6=0,xec N} 9T AxB T BxA
T SNSRI, | |19 dTietept, framaferT ¥ gaafersmr g&qa T |
(@) AT M={x: x<3,xeN}TN={y:y =x—1,xe M} 9U M x N Tl TSR |
ATY A= J&qd Ter |
S
1. (%) Rrerspars T@eTREM | @) 6 M x=yz
2. (® AxB={(2,7),(3,7)}, Tid Rrerepers T@eaed |
@) BxA={(42),(43)(52),(5,3),(6,2),(6,3)}, Td RreTehars @S |
3. (% A={a,b},B=1{1,2,5},n(A)=2,n(B)=3,B xA={(1,a), (I, b),
(2, ), (2,b), (5, ), (5,b)}, n (B x A) = 6, T&d RT&ThaTs T@ISTEA |
@) A=1{1,2,3},B=1{4,5,6},n(A)=3,n(B)=3,B x A= {(4, 1), (4,2),
(4,3),(5,1)(5,2).(5.3), (6, 1), (6,2) (6,3)},n (B x A) = 6, F&(A
RreTehars TSR |
4. F) A=1{1,2,3,4},B=1{2,3L AxB={1,2),(13),(22), (2 3),3,2), (3, 3), 4 2), (4 3)},
B x A= {(2,1),(2,2), (2,3), (2,4), (3, 1), (3,2), (3, 3), (3, 4)}, T[T R1&TFaTs I@ISAEA |
@) M={1,2,3},N=10,1,2}, MxN={(1,0),(1, 1), (1,2), (2,0), (2, 1), 2,2),3,0),3,1),3,2)},
geqia Rreremdre ErsTed |

Ofeeger T, el §



1.1.3 g (Relation)

AP Y AT TR

— IEHH BRI Rrar

e LEREI TPl

— FTEH T FreAdT

Tel, IEa qHErddls FHASIISIHT &, (X8, Rran), (e, e, (FX=, qierdn) &= |
T&l, TeEwhl 1, A={T9H, Had, ¥} T GRIeER GHE B = {{rel, FichT, qierar;

AU THE A ¥ G9E B # AEAEEH! [GoAT “BI GRI7 T T8I TH &g | I
qrI=IeTs R AT, R = {(39H, e, (Faes, |fedn), (@, aferan;

TE NTTAT T3 THEEw0= qaIAeTP] GFIwIATS T el Sell, H=T AT, FRIeR,
TeR, AT, AN ST e afeeprel g T e, |

78T, R ¥ 998 Ax B fo= F&dl qweeg qreawdl ¢ @rel THe€ | & T9g R T a9
TIEE THE Ax BHI G 7 JUWY RATE A x B & ITHHE W Hicheg, ?

THE A ¥ B o=@l ¥ R 1 5 GHEeRaHR HEGAT HIRA Ax B H ITAHE
g9, TIdTs AEhaHl R c A xB @, |

f=mir uee : afs ®9 UF quE a7 g GHE el GUAT 5% GHEH AIAeE A Bl
g AT T Afpuer 7 gahd Tl |

T5 THEEEIAH] FIAGIT UARAR ITGHEdATs Gravd a3 | afd A T B fa=re
THEIATE R o SHITHT RC A x B &5 | AxB & HASISE®HT AUH dfedl T ™0
BRI =R ArIdewd AIRHAT ITTHE R ATs TRAMIT T9 Fibrg | F¥wd R
HT AU FHHSSH] GG FEAATg Gleell Faeal giafaser 9fq @i |

FHEATS TR 1 aiRee® (Ways of Representing of a Relation)

F T% THEE® A= {1,2,3},B= {2, 7} [a=ehl T¥I=I R, “A FT TG B %1 q<T A" T,
¥ AT FEIATs (HATER J&dd T4 Fiheg,
AxB={(1,2),(1,7),(2,2),2,7),3,2), 3,7}

R={(1,2),(1,7),(2,7), 3,7}

Ofeger e, e ¢ C 9




EEIBRCEEIT SRCURERIC
Y4155
A B Tap e
6
5
4
3
1,2
2
1
O T 23 2 5 6 "
RUEEICICS FHSISTH THEAE
2 3 R= {(1,2),(1,7), (2, 7), (3,7}
2 7
g fwror fafya
R={(x, y):x <y}

e AxB= {(1,2),(1,3),(1,4),(2,2),(2,3),(2,4),(3,2),(3,3) (3, 4)} HT TARl H¥lrdg&
HHSSTHT ofedald |

.

(%) 9T Al (@) TR (@ @ (5 =T gl (3) AHA
R

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

(%) =T AET TH = {(x, y) :x <y} = {(1,2), (1, 3), (1, 4), (2, 3), (2, 4), (3, 4)}
(@) SRR T = {(x,y) :x=y} = {(2,2),3,3)}

(T
(
(

) AT T = {(r,y):x=y>} =
) Hwal ?ﬁ T = {(x,y): x>y} = {(3,2)}
3) AHA TEH = {(r,y): x=Vy}= {(2,4)}

afg aff T R={(x,y):y=2x,x<4,x € N} HT

THI= R BT T HASSES T AMSIE |

5 ) Ofzg T, AT <




qHEE

faguert T, R= {(r,y): y=2x,x<4,x e N}, x=1,2,3 T y= 2x

x=1,y=2x=2x1=2, 799 HHAAIST (1,2)

x=2,y=2x=2x2=4, dqd, HHAET (2, 4)

x=3,y=2x=2x3=6, 99, HHAET (3, 6)

LR={(1,2),(2,4),3,06)}

TR The® (Types of Relation)

afg qwEer R FIEFGIT TUT A x A FT ITFHE WU, R ATE THE A= ¢ [HAHT THI=d

AT |

ST ;A A= {1,2,31 7 R= {(v,y):y =2} 9,

AxA={(1,1),(1,2),(1,3), (2, 1), (2,2), (2,3), 3, 1), (3, 2), 3, 3)} TR = {(1, 1)}

TEt THET R A5 0 A faae arg v

RS & T A TR TS :

@) Rt T (Reflexive Relation)

AAH SIS AT TR -

() ARSI TR e ifamd & fFafe & Ieacar [ &1 o
11 &5 |

(1) SATEAT Feqeeiade! aqeqdr gy oty & fFafe T& AABC = AABC

TS | T BRI, YAMEUSERIH, TgATeEaT I A eTdTh v &,
S Rty Fveeg 2l |

THE A T Tl AEAEER! ATHAT ATHIT THI= B, T I qIvd R A5 IR
qrEeg A= | TS ASEITHT g4 aRTaR A ROt 21 fhAfh F agedr a &
ﬂTﬁTa=a@l

af% THE AP F IR AT A T Tl TIIEE x BT AT (x, x) € R FATT R = {(x, x):
forall x € A} IU AT FFI=T R A5 RHATRT T, |

A={1,2,3}, R={(1,1),(2,2),(3,3)} A¢
leA—(1,1)eR
2eA—>(2,2)eR

3eA—(3,3)eR

Ofzger TIfTa, e § ( Q




TET THE A A TIIEEFT ATHAT ATHET TFev o I R TS ROt T & |
fmmi ww @ Afe R = (1, 1), (1,2), (2,2), (2, 3)} TR AU R, @7 G0 FTowifwrs w1
Hichreg ? PRI (a2 |

@) feRfed ¥ (Symmetric Relation)

AR IATEXUEE HAAT TR

() T3 ASRAEE x T y fa=rer arrer avaa faufas
ﬁ%ﬁ%x:y W,y:xq&fﬁl

() T& ATAEIE® [T m [T=ehl THATR
ey fadiesd & (A% [|m 9Cm | /99 &7 |

(%) T TANMEAE aEqeeiaadl qqEqdl avavd fqafad & | & : AABC = ADEF
9T ADEF = AABC U9 &7 | IS FIVEw(ee, {EEUSeaias, qgssiemad q
HBIATHR] ¥ &g o7 (qH{deh q¥ g &l |

THEH o ATIE® x ¥ y H AN x Bl FE=T y A 95 y &I 909 x G Iel T g

I T gFereaars (Fafge qvee A, |

THE A T 9UH T R AT AR (x,y) e R 83T (v, x) € R FAAA R={(x,y): (x, y) € R > (y,%)

eR,x,yeA}WRW@WWWI

IfT R: A A FFIT &1 STHT xRy — yRx 9T I TFI R T8 fqiifaes qeaea Afaws; |

g A= {1,2,3} T R={(1,1),(1,2),(2,2),(3, 1)} AT

\
~

A

A
\/
=

(L) eR—>(I,1)eR, (1,2)eRTT (2,1)gR

(2,2)eR—(2,2)eR, (3,1)eRTT (1,3)¢R

S 35 AERIEE [oal, A (v, y) e R &&T (y,x) € R &7 | T HIfoep! qoarer R Fasfaes 8 |

i gvw @ e R = (1, 2), (1, 1), @, 1), 2, 3), 3, 2)} @5 fa#fes a1 Ay 7

FRUEET AETed |

@n afwifew F¥=g (Transitive Relation)

TAAHT IRV FHAT TN :

() T IEERE x,y T z (TR SRR FEF TwAdH
&l fFAfF x=y,y=2z 9T x =z 97 &5 |

(A7) A9 TIAEIEE [, m T n (GAB] GHATAR FI
ariestiad & [6A1F [|m T m | n 9T [ n T &S5 |

A
\
~

A
v
3

A
\
N

0 ) ofseg T, FET ¢




(%) & AW AMAANT FEAgEa=hl dEqdr qr= waad & | T&T : AABC = A
DEF, ADEF = AGHI 9T AABC = AGHI I &7 | T FIVE®(ad, Y@rgUSe®iad,
TEASTERITT I AT TrI= §v, S aTeelias] T &1 | T4 THET
PrsTesla=rdl e g 99 qiiwiiad T &7 |

AT THEHT Fel TG x Bl THI bl GG y T T y T T TeIvd Aebl Ta 7 T

qTAT A x T I A Trer 2 T JUHT A G R TS Qivetiad T Wi |

TUE A 1 FF AHAIT TIIEE x, y T z PT AT A4 (x,y) e R T (y,2) e R & (v, 2)
e R SUHT R AT IMAfes aa afde=g |
I R: A>AHT xRyT yRz AU xRz g |
foremeiE oo - AT wHE A= (1,2,3} T R={(1,2),(2,3), (1, 3)} 9 % RS M~
T A ? PR [aEd |
&) I = (Equivalence Relation)
afs & TrET T (reflexive), [AHIEE  (symmetric) T AET  (transitive)
AMTE AT T I qHIIATE GHAA THI (equivalence relation) 9w |
HITIHT ITTERITATIR SRTER, HAAR T ATl AfE T THIA TFd g |

T A={1,2,3,4)3 T R={(1, 1), (2,2), 3, 3), (4, 4), 2, 3), 3, 4)} T & TFIT R TS
THAA T I Alhrg, ? TRIET0T T [Apd oTeferd |

FHE

A=1{1,2,3,4} T R={(1, 1), (2,2), (3,3), (4, 4), (2, 3), (3, 4)} T&zUal T a7

ey R, wifa, faafas, aifefes @9 g ar &7 afrer Wy |

@) R (Reflexive):

leA—>(1,1)eR,2eA— (2,2) eR
3eA—(3,3)eR, 4cA—> 44 eR

C. THEA TN AT I x T AT (v, x) € RS I R Roaferasy aweer 7 |

(ﬁ) W Y (Symmetric):

(I,1)eR—(1,1) e R, (2,2)eR— (2,2) R
(3,3) eR—(3,3) e R, (4,4) e R — (4,4) e R
(2,3)eR, (3,2) ¢ R, (3,4) cR, (4,3) 2R

. R AT GUHT T (v, y) T AT (y,x) ¢ R qTHTT R (GHTE &3 |
7T R TS U THEI7 A= Alpa |

Ofea T, T § C 19



BT

afe M={l, 2} 9T R=M x M TdT T MSAeE | & R s TACA &I T+
aftreg 7 wlreror Ty fashy e e |

qHE

Tel , M={1,2},R=MxM={(1, 1), (1,2), (2, 1), (2, 2)}

®) it (Reflexive)

leM—(l,1)eR 2eM— (2,2) eR
TG THE A H G TI x F AT (x,x) € R, B | TS R e RAfRre w3, |

@) fﬂm Y (Symmetric)

(L) eR—(I,1)eR (1,2) eR— (2, 1) e R
2, 1)eR—(1,2) eR (2,2) eR—(2,2) e R
I R AT STUHT T (v, y) BT AT (y,x) & 0T R AT T | FI R fadifass &r

(‘T) ?{lfh‘lfa"{ (Transitive Relation)

(1,2)T 2, DeR—>(1,1)eR (1,2) T (2,2)eR—(1,2) eR
QDT (L, 1)eR—(2,1)eR 2,1)T(1,2)eR—(2,2) eR

ST FHEACEE (v,y) T (v, z) &I R AT &&T (v, z) I TF= R 0T B | q99 R,
Sifediza 4 |

ey« mifierr aérerureTE ﬁi’g‘lﬂﬁ' T R, feoetferre (reflexive), Fﬂ'ﬁ'ﬁc}ﬂg (symmetric) ¥
gl'ﬁﬂﬁ‘fﬁ (transitive) WTaHTA RS HJT ¥ A= |

AT 1.1 (C)
(%) FFeIhl TATIT IEEXUHET AETard |
(@) ¥ SAATSH ANHEE & & g ! delald |
() AR TrEIrIEEATE AR TR THEr
(i) e (Symmetric relation) (ii) WFATHRTT (Reflexive Relation)
(iii) E_fl'ﬁ'\_rl'ilc,"w (Transitive relation) (iv) IHJ<T (Equivalence relation)
(%) FME R = {(a,a), (b, b)} AT R & Tl & 7
(3) M R={(a, b)} 9T R &I [FHICF THF q&Ta |
It A x B = {1, 4), (1, 5), (1, 6), (2, 4), (2, 5), (2, 6), 3, 4), (3, 5), (3, 6)} HT
T [CZUHT HFamgE® Il A¥Te FHATAT==HT T&d Tl
() R, ={(x,y):x+y=6} (@) R,={(x,y:x<y}

1R
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() R, = {(r.y) y =)
e A=1{1,2,3} TB=1{23,4 9T A x B M&MI dd [CSUATIARH TFe®m
ESICRIICEEE i

(h) H=T ?’ﬁ (is greater than)  (©) XTI (is equal to) (n ?«:&r' UM (is double of)
(51) TET (is half of ) () a9 (is square of)

T A=1{6,7,8, 10 TB=1{24,6} 97 A x BAE T (CSUATARF qHe®m
IAT TS QPSR ATIRHT T TRrd -

(i) FESISEER FHEGRT (i) (AAEAATE (i) A@IAAATE (iv) ATARETE
(%) R, = {(x,y):x+y<12,xeA, xeB} (") R, = {(x,y): 2x +y>10,xeA, yeB}

THE (1,2, 3} HI GRATNT T80 R = {(1, 1),2, 2}, (3, 3), (1, 2), (2, 3)} ¢ R FHIA
¥ 81 AT &g 7 IRIE0 R 9l a3 erd |

THE A= {4, 5,6} AT IAT MSTaH
(F) AxA (@) A AT REARA (reflexive) T TF R,
(M) AHT fEH{EE (symmetric) 1 T R,

(&) A HT ST (transitive) T TFd R,

@), (@), (M) Rregmdrs T@EAEM | (F) REET (3 R={(b,a)
(@) R, ={(1,5), 2,4} @) R,={(1,4),(1,5),(1,6),(24), (2,5, (26),3,4),3,5),(3,06)

(M) R, = {(2,4)} TAerrATe=aT e yeqfd Rietepars s@rgerd |
AxB= {(1,2),(1,3),(1,4),(2,2), (2,3), (2,4, (3,2), (3,3), 3, 4)}

(®) R={(x,y):x>y} ={(3,2)} (@) R={(x,y):x=y}={(2,2),(3,3)} (0 R={(x,y):x =2y} =¢

y
(& R={(x,y):x=5 }={(1,2),2,4)} ER={(xy):x=y}=¢
A xB={(6,2),(6,4),(6,06),(7,2),(7,4),(7,6), (8, 2), (8,4), (8, 6), (10, 2), (10, 4), (10, 6)}
(®) R={(x,y):x+y<12}={(6,2),(6,4),(7,2),(7,4),(8,2)}

@) R = {(x y): 2x +y>10} = {(6, 2), (6, 4), (6, 6), (7, 2), (7, 4), (7, 6), (8, 2), (8 4), (8, 0)]
(10, 2), (10, 4), (10, 6)}

TEAAHRT RIS TESTE |
(F) AxA=({(44),4,5},4,06),(5,4),(5,5),(5,6),(6,4),(6,5), (6, 6)}
(@) R, = {(x,x): xe A} ={(4,4), (5,5}, (6,6)}
(MR, ={(x,y): (x,y) € Rimplies (y,x) € R} ={(4,5), (5,4}, (5, 6), (6, 5)}
(F R, ={(x,y): (x,y) € Rand (y, z) € Rimplies (x,z) € R } = {(4,5), (5, 6), (4, 6)}

ofar T, e € (93



1.1.4 TqEHH 87, FRET T 9697

(Domain, Range and Co-domain of Relation)
7Et THE A ¥ B fa9el I%awg R | R AT TUH o HHAGGEEH Tedl TIAeEd!
THEATS Fvd R H &7 A | R
qqd, qrEIIH & = {x € A: (v, y) € R} A B
St Afe A=(1,2,3)T B=1{2,3,41%

R={(x,y):y=2x} = {(1,2), (2,4)} 9Y '

R & &7 = {1,2}

R AT SUH G FHHANSEEH AGT qaeed THedTs Trwd R F1 faeqre wiawg |
Tad, TFIRIH! (AR = {y € B: (x, y)e R, x}
R I fq&ReT = (2,4}

H g7 (Co-domain of Relation)
A THE A ¥ B fo=r#l @ R § | THg B A5 qwavdl Geard A | fawqras
SAleed qi FEaAH IUGHE g | Al I,

R & WE&T = FHE B= {2, 3,4}

It TET R = {(x,y): y=3x;x €{1,2,3}} 9T

() R o SATSH A FHAGCEEH THE TR |
(@) e g&qa e |

(W) I RB1 &F T faeqreas deferd |

JHTE

(@) fagual Fwd, y=3xx e {1,2,3)
x=1,8al, y=3x1=3
x=2, 848, y=3x2=6
x=3, 8, y=3x3=9

Fa@d, R={(1,3),(2,6),(3,9)}

97 ) ofseg T, FET ¢




(@) TAerEEaT y&qa e, (M R & &T =(1,2,3}

>

R & fa@arReaT = (3,6,9}

TR ASEATEH] THE N HT Fed R OAT ATSTaE S8l R= {(x,y):y=x+3,x<4

<

andx, y € N)} 919 o qeaw=arepl &7 ¥ [aeaqRarT oar angaerd |
FHE

fagUehl qHIed R= {(x,y):y=x+3,x<4andx,y € N}

R &l &7 = {x:x<4,xeN}={1,2,3}

Tel, x=1,2,3 T, y=x+3
x=1lLy=1+3=4
x=2,y=2+3=5

x=3,y=3+3=6
TEL, R= {(1,4),(2,5),(3,6)}
I I R BT & = (1,2, 3}, AEI=hT (qEqRET = {4, 5,6}

AT 1.1 (D)

1. (%) FFEegH! &7 T [AEaredd andr IevEed deferd |
(@) T R ATS AMABH] & TR T | R P& T [qEqRer defsd |

1 3 5
5 7 9

y
(W) I R = {(a, b), (c,d)} 9T R FI &7 ¥ [qEIRET d&Tard |
2. TR FFIEER] &7 ¥ [ERET 91 S
(@) R={(1,3),(1,5),(23),(25,(3,3).3,5)}
(@) R={(2,4),(2,6),(3,6),3,9), 4 8), 4, 12)}
(M R={G,-1),(4 -2),(5 -3),(6,—4)}

14
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(&) R={(4-2),(42),(1,-1),(1,1)}
(3) R=1{(5,8),(6,9),(7, 10), (8, 11)}
TR TFIIEEh! [TERE TElad :
(%) y=2x,x € {0, 1,5}

(@) y=2x+3,xe {-1,1,2}

(M) y=3x2-4,2< x <3,xeW A : B
feguat foomr aE A @12 B AT A¥R R AT

ETSUH T | \ ]

(F) TER R AT FACTEEE THEH ST TR | i

(@) H¥ R Bl &7 ¥ [qERer deed |
AT FHIIEER] & T [I&ARET IaT s FHASIST T (HAr==H J&qd TR |

(F) R={(x,y):y=2x+1,0<x<3,x € W}
(@) R={(x,y):y=x"-2,0<x<3,x e W}
(M R={(x,y):y=3x-2x-1,1<x<4,xe W}
(T R={(x,y):y=x>—x,0<x<3,x e W}

(@) Rrewdrs @SR | (@) R&I &7 = (1,3, 5}, faeares = (3,5}

(M) R B &F = {a. ¢}, [AERET = {b, d}

(®) R H & = {1,2,3}, [a&ared = (3,5} (@) R &1 &7 = {2, 3,4}, [a=IRaT = (4,6,8,9, 12}
(M) R H &7 = {3,4, 5, 6}, faemeT = {-1,-2,-3, -4}

(F) R &F = {1, 4}, famarem = {1,-1,2,-2}

() R & &F = (5,6,7, 8}, fawaraT = {8,9,10, 11}

(@) fawres = 0,2, 10} @) famres = {1,5,7, (M famares = (-1, -4, -1, 8, 23}
(®) R=1{(1,5),(2,6),(3,6),(4,7)}, (@ RF &7 ={1,2, 3,4}, fawreas = {5,6,7}

(®) RFI &7 ={0,1,2,3}, fawmred = (1,3,5,7}

(@) R&I &7 ={0,1,2,3}, famred = (-2,-1,2,7}

(@M RF &F = {1,2, 3,4}, F=areT = {0, 7,20, 39}

(F) R &F = {0, 1,2,3}, famares = 0,2, 6}

) Oz TV, #eT €



1.1.5  fauda v (Inverse Relation)

AT : a3 A=1{1,2,3}, B=1{2,3,4} T R={(r,y):y=x+1,x e A} 9T R &I fqqiq
T I AT (AT HT 9&qd TR |

UieaT :  FeTH TAF faendier R @S FHHSISTEEH THEHT @l fHerHr=q T J&d
THerd | ¥ R |1 TUH HASISEEH dedl ¥ Al qeeEdrs UHaAm
aREdd TR FAT FHE FASHe™ | R @Tg 9 FHATH==#"1 9%qd T R T R &
&7 T aaRETe® Uge g a1 GAF qoAT TR |

THE A+ ¢ AT B#¢ A TUH T R H &7 ¥ [aqRerTens ThAemr afvadd
el I TAT AT R H1 (q9RIG G 95 ¥ TJ9aTs R o S5 | 990,
eI R AT JURT FHSTSIEEH TEdl T TGl GETe®dg UhsTehAT qeadd TR
TATSURT FHGISIE®H Ta1 THEATS TH=d R I (q04d qerwd Aiwg, T9rs R
o TS, |

I A=1{1,2,3,4B T R=1{(1,1),(2,2),(3,3), (4, 4), (2, 3), (3, 4)} 7Y

(@) FFET R FI AT GHE R TS FHASSewdl GHedH ®IH AETed |
(@) RPT & T [ERET deferd |

qHEE

(@) R'={(1,1),(2,2),(3,3), (4 4),(3,2), (4, 3)}

(@) R F &F ={1,2,3,4}, R & FG&RET = {1,2, 3,4}

of=a# T, T § C q9




T3l TF R={(x,y): y=x>—1,0<x<3,x e W} &l [aUIq Fr=del &7 ¥ faeares
EIRCRICH N

JHE

Tl R bl &9 = {x:0<x<3,xe W} =1{0,1,2,3}
x=0, y=x2-1=0-1=-1

x=1, y=x*-1=12-1=0
x=2, y=x*-1=22-1=3

x=3, y=x’-1=3-1=8
R={(0,-1),(1,0), (2, 3), 3, 8)}

R ={(-1,0),(0, 1), (3,2),(8,3)}

R T &F = {-1,0,3,8}, R fa&dReT = {0, 1,2,3}

YT 1.1 (E)

1. (%) [a0d FFed T & GhAas ¢ Iaeugied delard |
(@) It R = {(a, b), (c, d)} T R AETE |
2. TqAR HEIEEH  (qUT HET ACTad
(%) R={(1,3), (1,5),(2,3), (2,5),(3,3), 3, 5)}
@) R={(1,3), (1, 6), (2, 3), (2, 6), (3. 3), (3, 6)}
(@M R={(3,— 1), (4,—2), (5, 3), (6, 4)}
(&) R=1{(8,6),(7.5), (6, 4), (5, 3), (4, 2), 3, 1)}

3. T AFIeEdls HSewdl ®IAT q@l [quid T a1 dRSaerd |

(®) R={(x,y):y=3x,x €{l,2,3}} (@) R={(x,y):y=2x+3,x e {1,2,3}}
M R={(x,y):y=x-2,x€{6,7,8}} (®&) R={(x,y):y=x%,xe {0,1,-1}}
4. fegusr feomT 99 B 1 A AT 8 R @5

o \§§|

(F) TET R ATS HHAATSEEH THEHT &I
Gl &7 T faerET detsd |

(@) T R BT T faered Jeterd |

(@ R'T R A5 THe AT faframar qerEe |

‘1:)




A THE A={2,3,4,5,6,7,8,9} T R={(x,y) : y =x B qIqcT} 9T R
ATS FASERH THEH TIHT TGl TAH THee® Ial ANMSTerd |

(%) R%T &7 T faeara (@) R I faqid gwe= R

(M) R T & T faeqma

AT A=1{2,3,4,5) B | A A TRATET TG R = {(x,y): y B TGS x} 97
THE R A5 FHASISIR BIH] Fad T T A3l

(%) R T & (@) R T f&aRE

(M) 9T T (RY) OT A0S HATATEAT T TR |

AR FFIEmbl [qUd Trdes [Marl &9 T [qERaadaid deled T
Rt y=qd e

(P) {(x,y):y=x-1,4<x<7,x e N} ®©@) {(x,y):y=x*-1,0<x<3,x e W}
(M {(x,y):y=3x-2x—1,1<x<4,xe W}

RreTepaTs TSR |
(@) R'={3,1),(5.1,(3,2,(5.2.,3,3),(5.3)} @ R'={3,1),(6,1).(3,2),(6,2),3.3),(6,3)}

(M RI'={(-1,3),(-2,4),(-3,5), (- 4,6)} (&) R'={(6,8),(5,7), (4 6),(3,5),(2,4),(1,3)}
(@) R'={(1,3),(2,6),(3,9)} @) R ={(1,5),(2,7),(3,9)}
(M R1'={(6,4),(7,5),(8,6)} (") R'={(0, 0), (1, 1), (-1, 1)}
(@®) R'=1{(1,3),(2,6),(3,9)}, RT® &7 ={1,2,3}, R & faearaa={3,6,9}

(@) R & & = {3,6,9}, R & FI=IREA = {1,2,3} ) R'= {(x,y), y=3x} R={(x,y),y= % }
R=1{(2,2),(2,4),(2,6),(2,8),(3,3),(3,6),(3,9), (4, 4),(4,8),(5,5),(6,6), (7,7), (8, 8), (9, 9},
(%) RPN T =1{2,3,4,5,6,7,8,9}, RFT [a&RET = {2,3,4,5,6,7,8,9}
@) R'={(2,2),(42),(6,2),(8,2),(3,3),(6,3),(9,3), (4 4), (8, 4), (5,5), (6, 6), (7, 7), 8, 8), (9, 9)}
(M) RIH &T=1{2,3,4,5,6,7,8,9}, R &I [OFRET = (2,3,4,5,6,7,8,9}
R=1{(2,2),(2,4),(3,3), (44, (5,5},
(%) R &1 &7 = (2,3, 4,5}, RET [G&RET = {2, 3,4, 5}
@) R'={(2,2), (4,2),(3,3), (4, 4), (5,5}
M R BT ={2,3,4,5}, R & fGEmeT = (2,3,4,5)

)

)

S

1={(3,4),(4,5),(5,6),(6,7)}, R B &T={3,4,5,6},R" B [GERET = (4, 5,6, 7}
R ={(-1,0), (0, 1), (3,2), (8,3)}, R & & = {~1,0,3,8}, R & [a&IRET = {0, 1, 2,3}
M R={(0, 1), (7,2), (20, 3), (39, 4)}, R & & = {0, 7, 20, 39}, R I [q&IRET = {1, 2,3, 4}
fraTteT® y&dfq Riesars TErsTerd |

fal

(
(
(
(
(
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1.1.6 AT (Function)

THET : TAHT AT THE ASIEHH [oadl THrd TAAT TR | qiedl THeAm
THT T AT FHEAT AIHHA (°C) A fGZUH g | AT FH TIST Hehl U faAah!
faf=T Tz args A feguer g | I TR & Afd=s 2l 7 Sk T Hepy
[ehTee |

oA : wore faardier U SHIET TS W AiYehd B AT G Adeldd e ¥
el TedNTHT Mshy Heedad |

10:00 am
12;00 pm
2:00 pm

AP THEATS AAT TET Gfedl THEH! Jous THAF AT THEH TH A
ATIR LT T TEHl G | AATT TIE THAAT ToTal ATTRHAT Tr= S | T
T2 Tde® GHT ¥ ATAHATTAH XA el (G900 Freaars wdd qes |

qeepr far sreaa TR |
t"’inpula

Inputs (x)

Xl’ Xz, X3

Function (Rule)

V)

outputs

Outputs (}x
yla y27 Y3

e Faear AT Y@ input T AT TIAT A output [GUHN & | 9T HATHT
9cUF input BT AT T3ar A output g |

0 ) ofse T, FAT ¢




T= AHEH Uledl THEH ToUF AaIewD! a4l THEh Ugel Al AadaT TFd
HOHT T fa9T FFImIers § B AS | 33 THEEE A= ¢ ¥ B¢ AT UG THE A
ITE THE B AT TRHATNT TRUPT THGHT THE A BT Tcdeh Aadewdhl Thd iaiae,
THE B A1 B W I THdAE T g | TqATS £ A —> B SAe7E T ASHAHI,
y=f(x) AM@S el x c AT y e B &8 T y A5 x Fl ®eAA & 9 UEws |

qoeh! fafie TFag TS HaMtaae® AeaaT THed ¥ & & TFvae® had g1
a1 BIgA" FRUHEd dETald |

AR FFIe®Hed R, R, T R, AT THE A %1 Jcdeh Ha&ebl qUE B 1 Tl WA
JEEHT T G | AT qEREE® B (Function) &1 | % F¥I# R, BT & |

TART % H kA F¥Irde® KA g, FRIAE delard |
(®) R, = {(2,3),(3,4), (5, 6)}
@) R,={(2,3),(2,5), (5 06)}

@) | Input (x) 0 1 2 0
Output (y) —4 -2 0 4
qHE

(%) R, Bl Bl {obd(eh afeell qHgehl Yedeh FEAB] TSI AT FFd T |
(@) R, AT Ufgdl HHEH I 2 Bl 3 T 5 T AT THEH! ISl IIET T
AUHTA AT AT B3 |

() AT FFT FAT B2 (FAlh 0 Bl —4 T 4 T TeAET AT TFH T |

f=g i, e < C <9




y=£(t) F A T |
HHE

y=/t) BT A4, t BT FAT y &1 A Ahg | Tel ¢ AT (AT TAT y B AH 9T 575 |
y STOAT =1l &1 T AT =l &l |

RN SARA A ATs JAHN IRFAfT P #T Felda &qHT aad T a1 afRkfafd § m
HUH IR AARA [AhTeTard |

TR

AT GRTATT P =4 94T, [ =

(SN P2
a9, aE G, A =P =)’ = ¢
P2

TG, A= fP), &, iP)=—¢ [l GAhershl AT GRAfTAT 1fret g 1 ]
iy, qifafd (P) = 8m 9T AR FAR, A=f(1>)=li; =1i; =4m.
(F) TATH TKAE (Representation of Function)
HATATs [ AT TEIT T Ficheg, | TqATs qd T&qd TRTH G |
(F) wATH FerATcHE TR

(Visualization of a Function):

@) fremfta (Arrow Diagram): @THt
TIE A= {1,2,3}, T THE B= {3,4,5) B ¥
A f(1)=3,/(2)=4,/(3) =5 AT T f
s AR feaeta gwqd 19 afeg
(M) AGTET  (Graph): 79 fAfIITAR  Herme!
ufedl  FHER T AET  FHEH  FE
TUH! TTHEETT  FHANSES I8 Iad
FUASERATS | @A ATHT TS, |
TET TP IITERVATAR (MEITEFee FHIT:
(1,3), (2, 4) T (3,5) &8 T AqATS A@ITTAT
TET TR 3,

SN
N

G.p)

2.4

1,3

'ﬂl\)w-bUlO\\]OO\OJ
<

01 2 3 4 5 6

R ) ofse T, FAT ¢




@) AT TR (Numerically Representation)

() FHNSEED! THE (Set of Order Pairs): HITIF! IIEXTATIR FeAA f ATg
FHSEwH HEH BIAT MFATTAR T T Afhs,
/=1(1,3),(2,4), 3,5}

(3M) AT (Table): TT ARFTATAR dfeell THEH qaeTe® T fqieed T qwaed
qUFT G GHEFl AIEEATS ANAFHT TGN TEq D, | ST AT
IRTERIH] AT [ ATe ATARTHT TEAA T,

X 1 2 3
y =/ (x) 3 4

@M mfs® TR (Verbal Representation)

HATATS ATFIEIR q&d ™ afes o input variable ¥ output variable fer=rept
qregdls ATl T, | THH AN 55 THEEEd=H AaIeeEd] qFwd 9Tel qI9H
A9 TES | & TR BAd = {(1, 3), (2, 4), (3, 5)} ATS 9MMieqeh TIAT ATRAT
&l Afe e x &1 AT £(x) T /A 2 o Tl 3 |

(&) SSEIOT T&qiT (Algebraically Representation):

ReATATs SATSH AT a9l Jel FARTHT AT dieerr &7 | a9 fafas e, y =7 (x)
T BATHT AT x T flx) T GEERATE SN0 AT TEAT e, | ST
TITET ARV, f(x) BT AT x FT HAATT 2 F T TUHR, f(1) =x+2 575 |

AT [={(2, 1), (4, 2), (6, 3)} AT ATTAHT, SO T I @A F&IT THR |
~ C
ST J&qd e,
fegusl &, 1= {(2, 1), (4,2), (6,3)} N
ATAPTHT TEIT T, ok
2 4 ;i
;
2 6
5
STSTOTCT AT J&T T, 4 =
S [s N =~ i N 3 i )
FET, y TS x T FHelbl IAT AT, y H1 A x 2 e
AT AT, ! N

01 2 3 4 5 6
X
y=f)= 5

<3

OfzegeF T, e < C



STET J[@T 9 (Vertical Line Test)

rErIewdls J@ITETHT I TEqd T F(ehes, ¥ TrIeae®d! ge J@IaTes Had T8

TF3T | &P TcdAh Hih ik GeUe®mbl Je&lahl Tk AT JeIO g o 99

IR TFIIATE Tede] A5, | AT FATHT Bl TSl x T AT g5 aT TeTval Tal

y T WIHEEET qWvd gae | TET ATIRUTATS TART TR eTHT [GZTHT dq@ir=T Heawe]

q@I=T & a7 EIgd WAl PEATSH SISl @Il TEA T | ISl @Il THEu el

frFaaR fepy fAeras

(1) fagusr d@nferar armaed & BT X - HeT % g RN g7 SISl (@IEE [
T gfe I9T YUF SIS @Il [GSUH A@IT=Abl T3l ATA [aegdT 9 TH 9o
Q=T FATD q@I=T 2l |

() faguer @nferaT TFaeET & P X - e v g RN g7 SISl (@IEE [
7 afg 99T YA SISl TWIeEH e Ul AT Ui [4gUeshl J@ii=a® 3 a1
e ol faegHT He AT Jod A@I=T FeAdehl q@i=r arg |

79 GUGHT BTG fAURT T FWTHEEEH] T 99 ARAiad  Ggeeeiaed]

HRTAETATS IR B | AATAH] AT Tregeed] THISHT T & |

o st o s
TETe | X
o ]/
STET @M qRIeqT e,

AT IRIETOTHT, X— ALTHT ¥l g TR f@ir=rgert
faaraTese faguea! dmaf=@e! geael [agaeHT 92 TH

feguer s@tfea wa-d d@i=aT 8 |

Y

AR 1.1. (F)
|. SATAEIRE SHATHT g F Uk Felehl IATeVEied Felehl T oefed |
2. (%) HATE FghA y=£(1) B AT qETe |
(@) HATH FgHd P=f(D) Fl AT AETRM &l D o TGl gqcd T P o =79
TS |
() TFATH TGhd y=f(x) B AT ACTed |
3. (%) ANl IRTAIT (P) ATs &R (A) Bl HATH &IAT FH T |

R¥ ) Ofeeger T, 6T §



5.

(@) FAHI TTRA (A) ATS IRTT (C) BT FATHT TIHAT T THE |

~

(W) AT FATTTT (V) ATe THRT TAEH TR (A) Pl FeATH IHT T T |
TART EH FH GHEIHEE BeA g AT BgA PRUEET ACTe 4 |
9 9
8 8
7 7
6 6
5 5
4 C 4
3 3 )
2 ® 2 ¢
1 —9—¢ 1
0 .4 0 _? . ¢
0 1 2 3 4 5 6 0 1 2 3 4 5 6
@) R, = {(2,4)}, (3. 6), (4, 8)} (3) R, = {(3, 6), 2, )}, (3, 9), (4, 16)}
(V) R, (=1) RIO
3 5 2 2
2 4 7 3
AT 997 7. 4 AT AUH HAdewdls ASNIUGRT GIGRT TETel |
(=

Ofeg# T, FET ¢




6. TAR YUF AQ@IATEE HATH A@IHT g a7 algdq ! FRIFEd deTald |
() (@) (M) A

T
i

X

(@) (ST) (¥R)
Y

x N/
| /N

X
(@)
(=T) . (@) v (&) N
¥ 4 \
» X _
é 0 0 > X
1

7. 9 [GSUH HAAATs AMAH], I T A@ITH T T84 |
(@) f1=1{(1,1), (2,4), (3,9)} @) 2=1{(1,5), (2,7, (3,9}
(@ 3=1{3,1),(5,3), (7, 5)} (&) f4=1{(0,3), (1,4), (2, 5)}

<& ) Ofeeger T, 6T §




ISEEIRCACTIET N
T3l VSH T T 10 T8 | Al SATARIA x AT RTS I=4l 9 F(q Tl FHASS, 7

1. A1 GHEES FHSATS | AT HdAdd] SIq J&qd THel |

2. | HATHT x F HHE® @I Tl @i qarR THard |

3. AT | AT T, 8000 H=T AGT HHG T & W % & Tl ? BRG] TaTh
faer | FEaw Y qEATEATEE FHET TaATh fETE |

1 Rrererers TESTRE |

2 (B y=f(t) T y ATE B BT A |
(M y=f(x) T y AT5 x B HAT AMAG |

3 (%) P=4VA @) A=— [ V=

c? Al

47

36m
4 (B leﬁﬁmﬁﬁmwﬁwéﬁa@rwgﬁwmmwﬁwmw
@) R, FAT o1 fFAlh afee TEe T Geeeedl AH AR UF AT AERE a6 g o
(M) R, FAT ETEA fFais afeedt aHee qeer 3 F IAE THER! AERHT T G |

(&) R, B B3 [beAlh Uleel qHEH qI 5 B A THEH FRAle] YEHT T ) |

(%) R, BT BIEH [hHAIF x=2 FI G THEHT 59T G2 | ¥ 4 T T |

(@) R, FAT 2T fpAlE afeel THEH T GIEEa! A AHEH U A GEET G F |
@) R, BT a1 fFAlr afeel TEa qo GIEEal A AHEH U /A GEE G g |
(§) R, FAT BT [l Gfectt THEH el TIEEH! Al AHEH U AT TELIET T S |

6. (%) ®AT &
(F) ®eAT BgT
(T) BT BT

~

7. fraears @SR |

(%) f, T a1 feAfer ufee aHpe a9 aeEEa! AR AHEH UF HA TELET T G o

() R,, BT BT (Al el TR T AIEED ST AHEH T WA FERIET TR G |
5. y=fi@=x+2 y=f,(0)=xy=f () =xy=f,0)=2xny=f,(x)=x-1

(@) BT &l (M) ®eAT B39 () FeAd & () BT 2T
(@) FAd 82T (3) ®Ad 8T (W) AT B4 () AT &
(5) ®eT Bl

(@) P=f(D) A=Al P @5 D & HaAd g, |

Ofeg# T, FET ¢

X9




1.1.7 HEAH 87, GeRT ¥ SREAT (Domain, Co-domain and Range of
Function), SR iafas qer qj yfafe¥= (Image and Pre-image

of Function)

®AT f: A —>B Wl FHE A TS & (Domain), THE
B 1% HE&T (Co-domain) WIFwg | H&wsl g A 2 B

P HIHEEYT TF AUH] THE B H GIedeedhl
qHeeTs faedRerT (Range) 978 | ¥WE B
TG D] qHg A "7 Associate HWUH e |

frewars f #1 glafar afiwg ¥ gwfad A #
qaegars g9 gdtar Afwg |

W& Afe THE A={1,2,3}, THE B=1{2,3,4,5} %
S=1(1,2),(2,3), (3,4} ¥T

®AT £ T &7 (Domain) = {1, 2, 3}

AT [ Pl ST (Co-domain) = {2, 3,4, 5}
FAd f Bl [IEaRET (Range) = {2, 3,4}

faeamears Sfeet af Tedrmesr IUEHE &7 | STg qTATHl (s J=qa U B |

| T gfdfas 2 a1 2 &7 99 giaqtaw 1 & T9qars A1) =2 dGws; | TR0 T A2) =3, A3) =
455 |

AfG BT £= {(1,2), (-2, 4), (3, 6), (-4, -8)} .9 £ T & ¥ [EARET Tl AL |
FHE

fEgTet B, /= {(1,2), (-2, -4), (3, 6), (-4,-8)}

FAT f B & (Domain) = FHHAGISIEEH el HaUewH THE = {1,-2, 3, -4}
T f Bl [GEIRET (Range) = HHSSEEH] AHT TaLIeED THE ={2, -4, 6, -8}

I( HAT flx) =Tx— 8 Bl [aEARET 13 AT AR &7 H(q g 7 T AMS Al |
FHE

faguert we, fiv) = 7x - 8, TaEARET =13, TAA fix) = 13

TET, fix) =13

AT, 7x -8 =13

JI4T, 7x =21, x=3, el (Domain) = {3}

s ) ofse T, FAT ¢




FAD>B & AN A={101,23F fixy =2x + |, 90 fH F€R IdT e
TR T J&qd THe
JHE

W,f(x)ZZx-i-l
A-DH=2x(-H+1=2+1=-1
f0)=2x0+1=0+1=1
fAH=2x1+1=2+1=3

f2)=2%x2+1=4+1=5
L £ TR (-1, 1,3,5) &9 |

BT

MG BAT £ (x) = 2x + 3 AT FA GBI AEGH 7 &5 7 I AMSTa |
N
Tet, ATt x &0 gfdfav 7 81 TS, f(x)=7,x=2?
S)=7
qIAT, 2x+3=7
HAICT, 2x =4,x= 2
qqy 2 &1 gldtae 7 g7 |

TAHT AT FAAPT T T HeA TR | —
TAB JIABED IO (a8 1 10
) FAHB! AS@TATS x T HeAATS y AT, 4T 35 2 20
TAGBITAR] AFIIATS BeATR BqHT 3 30
TR T T | 4 40

(@) SHI HATB 8T TG | (1) IHT HeATH! [GERET A&Tald |
FHE

) FHAHB! AZ@TATS x T HeAATs y AT,
x=1,y=10=10x1
x=2,y=20=10x2
x=3,y=30=10x3

x=4,y=40=10x4
HT(?I_;T, y=10xx
T2 FAACE AR HIATE BT £ ATRT f£(x) = 10 x &7, |
(@) AT [ H 8T (Domain) ={1,2, 3,4} () FAT £ HT fGARET (Range) ={10, 20, 30, 40}

ofeer T, e <€ (=2




A 1.1 (G)

() AR &7, e, faereTdrs Jeev™ied g T e |
(@) AR giatara q97 94 giataradis Ieexv™ied A T el |
TAHT ATARTA AT £ ATE AATSS, |

1 2 3 4
1 4 9 16

~

I |

(F) T £ ATe FASSEEH THEH EHT o]

(@) AT f Bl & T faearaT deterd |

(W) 9 & I9 qfafar Hiq &1 7 et |

(&) AT [ ATs FAZRT ATl |

fegusr HaAt=aTe qerer gedeweal Iav e e

(F) & g o FAA AATSS 7 PRUET ACTad |

(@) 8 I Td Yiafar Hid g ?

() g H &, FearT T [aereT defad |

(&) g(5)+g(7) BT AT FT g7 7

(F) A g A5 GAGRT AR |

TAR] TAF ATLATH] AR [ERET T TSR

(F) f=1{(2,4), (3, 6), (4, 8)}

@) g= {(x,y):y=x-3,2<x<5,xe N}

(M) h(x) =x2—2x, &F =10, 1,2}

TABT Tcdeh ATETHT oAbl &1 Il TRMITed

() f(x) =3x+5, famaread = 2,8

@) gx) =4x -5, faerem = 1,7}

() h(x) =2, TR = {9, 16}

(&) g(x) =2x+5 P FdaFeEEdl THE = {7, 11, 15} 9C T4 FidaFeeedl T8
EIRCRICH

(3 T ®AT f(x) =4x -3 H GAqiarEER THE {1, 5,9} AT I Fialqragse
THE T ATS A |

qRT Jeeeehl IR [aHerd

(@) AT f(x)= (zx;3) P ST & A FRIET AT 7 g7 7 ol TSR |

(@) BAT f(x)=3x+5 Pl &AA] G kA FaLehl FdATave 8 g 7

30

) Oz TV, #eT €



(M) ®AT f(x) = X%4 BT GFAAT B B e TH! gldiae % T 7
(|) AT f(x)=2x—5 Bl HAT GTAT g %A GI&bl Y+ 9 5w ?

7. TE RAT £ A—>WIRIA= {0<x <4,x e W} AT f(x)=2xr—3 FRT TN TRUH S |
(%) HATH &F T |

(@) HATH! [AERET I AMSAR |
() TwAdArs AT o AT 9=qd TR &l THRH! Had ol deled |

gav

1 freAepers @SR |

2. @) f=1{(1,1),(24),3,9), 4 16)}
(@ D=1{1,2,3,4},R=1{1,4,9,16} (M 3 (®) f(x)=x

3. (F) g o FAA AATSG [FATE &FAHT TUF AIIewdl T3l AT Tidraee S |
(@ 5 () &7 ={3,5,7}, TeaT = {6, 8, 10, 13}, faeamw &7 = {6, 8, 10}
(1) 18 (@) g)=x+3

4. @) {4,6,8) @) {0, 1} (M {0, -1}

5. (@) (1,1} (@) {1,3} (M) (3, +41 (@) {1,3,5) (3 {1,2,3}

6. (%) 19 @) 1 (1) 8 (=) 7

7. (@) {0,1,2,3,4), (@) {-3,-1,1,3,5}

Tl IR (Types of Function)
A e FAH IIMECEE AT T FEHAT FAR T :
FHU AT (Onto Function)

i BT 1A — B HT [GEdRET T Geald Jel al aRTear 9U &l
FATATE AR FAT WG, | AAT TELART ol AGLEEH T
giafaFa TUPl FeATATE RO HAT TG | ST

SIT'f %o (Into F unction)

(S eV oY

afs ®AF f:A > B AT FEAAH G AEIEEEH qEIIaE

o

AR HATATS ATV A TS | TITFRET FeTHT faeqrars
TEE TP ITIFT ITAHE &7 | T

f=g i, e < C EXl




T TF A9 (One to One Function)

i BAT [ A — B AT SFAH] Tl Fiich GILIEHb] TEelThl I
Tk ik qEeed ] ¥ HUHT T BeAdadTg Uk Tk HeA-
AHg | A9, [EEaReTH Jod® qaedHbl THATT 9 gfdraer
AT HATTs Tk Teb el A |

qgU®P B (Many to One Function) /
g AT [ A — B T &TAHT UHTT TG0 e e AB
TF EIEHdT Hed AUHT T FATdTs d8Ud Had A | \ A

gfdfae TUF FATATs dgUH HeAd A, |

Fe! [T YPRET FATEE

FAA B (Constant Function)

AT £ A>B AT &FH JUF b Fiatara TIST AT ATAT T FeAdadls 9
FAT TS | £(x) = ¢ TEEYHI FATATs dod Ferd A5, TIGT ¢ TIAT q= & |

>
o
— W oA

==
I o101 23 X
-1
)
3

TpTcHP AT (Identity Function)

FAT £ A—A FT STHT TUF T F(qaF A qqT giaqras T 99 giaqras T
AUHT AT FATATS THICHE FeAT A, | THH DETH f(x) =x &7, |

f(x)

R ) Ofeeger T, 6T §



T w9 (Linear Function)
£(x)=mx + ¢ TEIH] FATATS Q1T Tl A5, | W BeATR! or@rr=a Sfger af faar
@ g | m o [9dT Y@ Heha T ¢ o Y- @USAls JASS | m Bl fata AeTEr
BT T HATH] AG=T do TET TRTH |

Y

A

y=¢

A
4
>

T A TBRB HAd &l 7 HRIH R

[TSURT AT £ Tk T TFIU FAT &l [heA(h SABT JoUb TaLa&bl Tih HXeh Fic ol
TH B ¥ geard ¥ faeares af aRrer 3 |

AT 1.1 (H)

1. TqAH JUF FATEwH Iaevdied aRdTiad THad :

(®F) TFIOT AT (@) AT FHAd (A1) T HAT (9) A=A FHeAd

2. TF [GSUH YUF HATewdl FRIAET THR ACTR :




3. TAR q@IEFAEEd TATGT Al THR delald

(%) @) M
) Y A Y

y=h(x)

y=f(x) \

\ X
4. AT A={1,3},B=1{4,6,8} T | AT B AT qAHI HAAE® [MHT T2 |
(%) Ueh TH Held (@) T TF Aq0 FHed (A1) TEUE AYO Ferd
5. AMP=1{3,4,5},Q=14,5,6/ T | P I1C QI AR HAde® MANT THE |
(%) TF T F¥U HeAd (@) = T
() @EUH AqU FeAd (%1) UehTcHSb Herd
6. TAR YUF FATEEdATs (AT [AHT J&d T [TTH ThR ACTeld |
(@®) £={(1,2),(2,4), (3, 6)} @) g={(1,1),(-1,1),(2,4),(3,9)}

(M) h={(1,0),(2,0),(3,0)}
SAAd
1. Rregrrars T@ETEE |
2. ®F) EAR BIF B AIAEHH AEHTR! U HYh F¥h GIAe@d TH Whl T Teard
7 faEaRerT 9 avTer. AU ®ad [ UF Tk TF0 A af |
@) @ (=) TFIRr I reraTs TETSHR |
3. (%) WE, (@) @A, (M) = 99T 4 T 5 H IR TeTHATE @ISR |
6. (%) TF Teb TR0 (@) TEUH TR () qFqA FeAd

¥ ) ofse T, FAT ¢




1.1.8 O JHET HEEE (Problems Related To Function)
HAFAH AT (Values of Function)

Inputs (x =2)

¢ FAT flx) o TAF x B AT AN T3l AT y fa=g
T y=f(x) A5 Iad RATH! AF A | F=EAT flv) = x Function (Rule)
+5 Al x= 2 B AN FAFGB A f2)=2+5=T8S | fx) y=fo)=x+5
W@xﬁ?ﬁﬁﬁ(lmage)“ﬁ@ﬁx@éyﬂf@)ﬁﬁﬁ
gt (Pre-Image) A |

AE BAT f(x) = 20— 4 TCL(1), (1), £(2).f(-2) FT A&
T TSR |

JHEN

&, f(x)=2x—4
f()=2x1-4=2
SED=2x (1) =4=-6
F(2)=2x(2)-4=0
F(2)=2x(2)-4=-8

S ==2,1D)=-6,/(2)=0,f(-2)=-8

e f(x+3)=2x+ 1 U f(x) Tf(-3) P A I MG |

FRETT Jepieaer afcer
Tel, f(x+3)=2x+ 1, f(x +3)=2(x+3)-5 AL x+3=a,
N qqAT, x=a -3
STW, x+3EFFGEETx?T@T, f(x+3):2x+1
94T, f(x)=2x-5 TG, f(a)=2(a—3)+1
HR, f(-3)=2x(3)- 5= 6-5=-11 q9AT, f(a)=2a-5

M, /09 =25 (x F T a 3T
AGf(x) =2 AT fa+b)= f(a)+/(b) T AHAI T THEI |
THTE
T&T, fix)=2x , fla) =2a, f(b) =2b, f(a+ b)=2(a +b)
I, LHS. = f(a+b)=2(a+b)=2a+2b=f(a)+f(b)=R. H.S.

ofeer T, e <€ (v




BT

Ifg T3l ®AT £ R — R A8 £(3x) = £(3)+£(x) ERT G TRTHT 3 97 £(1), £(3)
T£(9) H AIF IAT TSR |
AT

Tel, f(3x) = f(3) +/ (%) x=0WE, f(3x0)= f(3)+/(0)

x= 13, f3x1)=f(3)+f(1) qI4T, £(0)= £(3)+£(0)

T, £(3) = (3) +/(1) T, . £3) = £10)—f(0) =0
AT, f(1)= f(3)-f(3)=0 -~ 1G)=0
o f()=0
x= 3 T@I, f(3x3)= f3)+/(3)
AT, £(9)= 0+0 =0
S f(9)=0

AT BT f(x)=px+q T f(1)=47 FE f3)=6 ¥

(@) p T q I AAEE G ST | (@) A f(x) TAT ST |
(M) f(-3)+£(0) T A A1 MR |
qHEH

(&) FET f(x)=px+q¥ f(1)=4% TG £(3)=6
a%, f()=p+qTfB)=3p+tq
TITEE, p+q=4... (i)
3p+q=6... (ii)
THIEI (i) T (i) @15 & &I, p=13 q=3
(@) T f(x)=px+tq=x+3
@M T, f(x)=x+3,£(0)= 0+3=3,/(-3)= 3+3=0
qA, £(-3)+/(0)=0+3=3.

AT 1.1 (H)

1. &) 3T f)=4x+5, 9T £(2), £(3), £(5) FI AHAEE qAT TSI |
@) G fE)=20—1, TT £(=1), £(0), £(2) FT AFEE I AT |

(M) AE h(x)=32+2x— 1, T h(0), h(2), h(4)F THEE TaAT ANMSTEE |

(@) UG gh)=x —2, 9T g(1), g(-1), g2), g-2) H AFE AT AMITeH |

®_ ) ofse T, FAT ¢




@)
%)
)

9 4 4 9

)
)
(P)
(@)
()
(P)

Sl

A o= O 220 9 )y + 70 F A A AT

e fQx+3)=2x— 1,90 f(x),T f(-2) P AFEE I M3 |

e fBx-4)=6x-59T f(x),T f(2) F HHAEE IAT IR |

T f(3x—5)=6x— 13, 9T £(5x),%T f(-3) Bl AAEE I TMSAE |

T fBx+2)=12x—5, 9T f(x),T f(6) FI AHe® Ta AR |

A f(y)=a', T f(a—b)= f(a) = (b) & FHT FHIIS THET |

AT () =5, A fa+b)= f(a)xf(b) E AT FHITT THET |

M f(m)=7", AU f(ry)= () &S T FHIO T |

g TIAT BT f:R — RATS £(5x) = f(5) + £ (x) gRT A TlRUapr

AT £ (1), £(5)T/(25) H AF 94T SR |

(@) AT T BT f(x+3) = f3) +/() T £(0)=0, £(-3)=—f(3) &S AT T
TR |
(M) AE T FAAf (x + 7) = £(10)+£(x) ATL(3) =0, f(-4)=—£(10) &S AT
g TR |
(¥) AE TIAT Feld f(x+a)= f(x)+f(a),a € RATS(0)=0, f(-a)=—f(a) &S Al
gHIT TR |
(@) AT TR ®AT f(x)=2 —1 T g(x)=1-3x SRER & &F Il TSR |
@) AT UFAT AT f() =3 +4x -5 T g(@) =2 -3x— 17 x B HHe®
T (T AT £ () = g (x) &S T AT |
(W) afg TIAT FAT h(t)=50-3t+4 T gt)=+4t+ 1T Th()=g () 9T x H
HHE® Il TS ard |
(®) AQ BAT f(x)=ax+b Tf(2)=2, f(-3)=-13 AT
() a ¥ b H AMAEE TAT AASRIE | (AT FAF f(x) I TSR |
@ f(3) F AT T AT
@) AT FAT f(x)=mx+c Tf(3)=9, £(5)=13 ATm T ¢ H HHe® TAT TSI |
iR
1. (%) 13,17,25 (@) 1,-1,7 (M) —1, 15,55 (") -1,-3,6, —10 (Z) 16
2. () x—4,-6 () 2x+3,7 (M) 10x-3,-9 (&) 4x+3,27
4. (®F) 0,0,0 5.(%F) (-2, %} (@) -3,-4 (M) 1,%
6. (F) (3,4 (3T) 3x — 4, -3 @23

Ofag# T, e < C 3%




1.1.9 g ¥ HeAASH =1ar (Difference Between Relation and Function)

qAAB! ATMABT HEAAT TR |

T e
T% THEIIEH] FETAAT UARHAR AT 9T TPRET THIw B ST &b
SUHHEATs q¥ed i | JU® Tl Geaahl Uk AT qaadT

T2 THEE® A T B (o=l I¥EddTs (AT AT B A5 HHAM &7 T e AT=l A

>

R:A— B o WA | T&l TrI=I&l &7, |T B [aad] FAqdg A — B o JAES |

A T ITIHE 9 & T | TET, AT & THE A 7 &7 |
F&lel . F&lel
R= {(1’1) (17_1)’ (4: 2)5 (47 _2)} f= {(17 1): (27 4)’ (3’ 9)}

famRolr W : TR T AR GER WS dadl &9 (T @é g 7 fAeey afq

W l é ‘
(a) (b)

AR TFIIE® HA g AT I FRUEET deTald |
(%) R=1{(1,2),(2,3),(2,4), 3,5}

(€) R
x 1 2 3 4
y 1 4 9 16
(1) FHERT R A5 TARI AGITATHT TEAd TTH B,
Y
4
3
2
1
0
IR EEEENR
=2

=) ofse AT, F4T




|qHE

() &Il TIST a2 &l 3 T 4 T ¥ UHI [GSURl g Herd 8l |

(@) &R TP Feh] [aedRarThl U3l AT Fe0GI r=d U [GgUR I¥av
FAq &l |
M) AGEAATE 2 Bl TEIT 2 T 4 T qUHTA [GZUHT I B aIg |

1L.1.10 ®Ty=x"(n=1,2, 3)3€f k] (Graph of the Function y=x",n=1, 2, 3)

T I FAT y = £ (x) FT AGITAT TART IHT FATHT ATCHE FAT 8T TEAA HATHT
IERATS GIATCHE ®IHT J&Ad T, Y
STEETE ¥ TR SATET, faver qar 1 (x, )

FTATT T Flehes; |

v =1)

FAT y = f£(x) B AGIHAT AT oA
FATATE AT B9 T (v, £ () AT
(x,y) B&H GHE B | TH GUSHT BTHI
TR y=x,y=x27Y y=x3a'7\f§|'@'lﬁ_°f Y
fg=T faar = |

7 GUSHT ETHIST fAUarT qe Feraeed! ]
g7 ¥ [aares, araiad ageIeed

HHE (set of real numbers) KIE] '*:I'I'Fﬂ"l?ﬁf 3 |

@) y=f(x)=x ' q@rax (Graph of y =x) by
qHEE

Jx)

A
@
\/
>

-2 -1 0 1 2 1
-2 -1 0 1 2 g S

HH 1 S E K (723 72)& (719 71)a (Oa 0)5 (19 1)’ (23 2)
FEATS AQITATAT AP T SATSET FTAThl @Tr=T !
g5 |

ofeer T, T € (=9




@) BT y =1 (x) = AE AQEATAT A |
fague! A T x T y AITEwH HANIGT (x,y) s AGATHT FSHA TR |

0 1 -1 2 -2 3 -3

HAT f(x) =y =2 <TG RATTAAT TS bl [orgees Tl AT | I i ]
fagusl werd y =2

x WA = qdT y (AR = 81 | AHA x I AER
WWT@yEﬁWW(&y)ﬁ 3
FHHAAST TATI AT \

-2 -1 0 1 2 1
4 1 0 1 4

—"-d-.
-]
—

L]

-4 -3 -2 - 1]

FHACIE® (-2, 4), (-1, 1), 0, 0), (1, 1), (2, 4) 12

FEATS AQITATAT AHA T SAISaT,

qre: y=x? & AGITATATS TRIATAT (parabola) A= | a9 'Qﬂ'qrﬁl?{o (Turning point or vertex )

(0, 0) ST FAHATH A@IT=T T, |

@@ BT y= f(0) =2 B q@ICAT

fagual wefd y = x°

x WA T 9T y R = &7 | TEA ¢ BT AES BTHI ATh A@T y I AHE®

fTRTelT (v, y) T FHSTST TATS 4l
x ) -1 0 1

y -8 -1 0 1

FHAAGIER (-2, -8), (~1, 1), (0, 0), (1, 1), (2, 8) E&EATS A@ITATHAT AZHA T ATSEl

Ay

I ~r—t—

N
S

¥0 ) Ofeeger T, 6T §



BT \C
faguet d@Tteraeme PR x B ATHH] ATERAT
y AT f(x) T AT FARTE | :
X o[ 1 ]2]a \ 2 /
y=/x a2
ST [ A
AGI=AETE, x=0 &aT, () =07 | I
N . f 3 o1 ] \ i J
L \L L \C Ll
\[L[ 1/ \L[ 1/ \[[ [/
TR Y S N O O T

x=138a f(x)=1 x=2 B4l f(x)=4

1.1 (D)

1. TP FT HA T FAT g1, FRUHET AR
(%) R={(1,2), (3,5), (5. 7). (7, 9)}
(@M R={(1,3), (1,5), (4, 3)}

2. qAHE FA B AVEEE FAT G, FROART TR

(P) R (@) R (M) R

x=-1 'E-EETf(x)Il

") R={(1,2),(2,3),(3,5).(3,6)}

A
o
o
A

Uf=zger TiTa, FET <




X 1 2 X 1 1 2
1| 4 9 y | 1] -1
() R
-
\ </

3. (F) AT f(x)=x B q@MET @A | (@) FAT f(x) =x2 B AQ@IAT G |
() T f(x) =x* P Q=T [g=ard |
4. TAH A@IEART ATARAT AMFTRT (AGAT x AT y B AT b8 |

\ : /
\ /

5. AT B f(x) B d@aT [GSUR G | T

AQ@TTEAATE £(0), £(—1), £(2) T HTHEE
AETETH |

]|

gX
g9 1 MG 3 TEAH IR TeAFATE @ISR |

Tt
L

4. () 3,-1 (@) 2,1 5./(0)=0, f(-1)=-1, f(2)=8

¥ ) Ofeeger T, 6T §




1.2 w (Polynomials)

1.2.0 =T (Introduction)

fre®1 {93 Diophantus & fafq= IHIFBES FHId HT
T fIT | UfqeTiae ®THT Tgaaiae! AeAdT aaHIwo T bl &
T AELTETE qE qE SAMFAT JREF A a7 W TR & T
alker 99 qfedl 9ad AT TAS  AA-GATSHIA  (Al-Khwarizmi)
T 19T | FEaErded TART AOTqHT J79 79 A, HFEX (a1

L)

A—Khwarizi

qqr o= fafae Sewdr U7 U THaHd TS, | (780-850 C.E.)
1.2.1 W AR T T HAEE (Concept of Polynomial and Its Roots)
T - e i
qHET

TATHT T AT 20 + 3 THTE T ATSTE x +2 THE TUHN TIAT ATAT [GSTH G |
(%) IHT ATTTR] &TRA Hd G ?

(@) &R H(q TLT (asig ATqeq=eieh &l ?

() UcUF TIHT A UTATSH Bl G 7 ACTal |
(¥) % TS TIATgHe® [UIALET g 7

(3) IUF TEEEH] AAH] TUMTGHe® F(d HId G 7

x+2

2x+3

cx" T TETHT YU ATANTH ATTA=STheedTs o TIAT ok x A TTH TEILIEE
(Polynomials in one Variable) W=, ST&l n TSl TUESET (whole Number) T ¢ 9

(constant) R 2T | TETEAEEATS p(x), q(x), 1(x),... AT TghAEE TAES, | T&
1
p(x) = 5x° — 3x2 + 2x — 6, q(x) = 3x — 2 TS TGUGIIGE A X x>+ 22 —5x, —, +5 A

., ) 1
TEIETAEE &g [haa Tat x° | x I ATAEH 3 YOGS &g | IR -~ AT
x 1 ATATE%H —1 TIEg@ 2led |

AAHT TR IR (oI :

() FEIE p(x) =x* + 3x>— 2x — 6 AT HIAACT T3E® Teehl B ? x* T x F USHE® &
*® g 7 delery |

@ pr)= V& +5x-2Tqu)= \I/T +5x— 2 TEIETEE & AT 81gn 7 FRUMET eled |

OfzegeF T, e < ( Y3



JHE

(@) Tel, pr) =x* + 32 —2x— 6 @ | I&I FGIAIIH] STFHT XA IT el S |
3T x Bl UMEHEE hHA 1 T 2 A |

@) p(x) = \4/xT+5x—2=(x8)4l +5x-2=xX+5x—2 &G | Tel YAP TGewH
=B HTATGH UHGEATHT HUHTA p(x) TgIaT &l |
T ATT=TE, qr)= \YT +5v—2 B | TAHT qlecl 9287 \I/T TEh g TqATS
\3/x_=x31_) qET i | d9Y, q(x) = \?’/x_+5x72=x31_+5x72, AT =T x I
TTATEE + 0 G THURA q(x) TEIGT B |

TEIEIEEH! T @EY T feft (Standard Form of a Polynomial and it’s Degree)

FEACTHT AAH] ATATEHE® HH: UIAT a7 TEal HHAT TTAT FTATe T EwTh|
QE'CIT?W (polynomial in standard form) afvg, | p(x) = 2x* — 5x3 + 3x2 + 5x — 4 CIESR D]

N o o [a) o S N Q
HEH] Tgaard A3 [l HAH ATATGHe® FHHAM Tdal HHAT G | AR, q(x)
=2x*+3x2— 4 ] BIAT Q@[ TAH] HTATGHE® FHHT: U2al FHH U ASATEEHT aATs
TR EEH EIHT T A5, |

TEILTTEER] Jcheh TE@HT qUP! TcAh] OTATGHT FeATwaT Goil HIATSHATS I
Fgqaraerl e =g | TEILTadl FoawaT ol ATATgd qUH TGhl UNGHATs Hed
UTTEk (leading coefficiant) qiwg, |

TG p(x) =3x° — 6 WATs WHT FEIHT Jdeleld | JqH &1 #fq & 7 q&T Teh

HA G 7

qHE

fagUaT JEIEH p(r) =3¢ —6 @Te MR AT EETHAT FET,
p(x)=3x+0x*+0x* +0-x>+ 0-x — 6

R fSUT 5 g7 | /&T T[NSF 3 &l |

AT 1.2 (A)

1. FEIRIH JRATHT IRTERIEEd AEierd |

2. FEIEH 4 +2¢ —Tx+6 AT x* T x? Bl UEHe® G |

3. FEUEH 4x6—Tx+6 AT HAHART 9T GA ¢ AGH [SUT Hfq &7 7

4. TABI T FA &9 GgIede® g1 ¥ & F dgdaldes elgdd ! FRUHed defed |
(®) x2+\5 @) Vy+3 () z+%

¥ ) s T, W <




(&) y+yV3 (F) ¥ -Tx+2x—4 (&) 3-1lx+6 (@ 4\

5. a9 [euH aguireEd! fedl delRd
(h) 2x*—5x*—1 (@) x10+2x—4+3x°
(M) X +2x°—7x"+ 6 (&) 2% +5x% +7x+x°
6. TAH TURIBEATE TRIY TETHT ACTaH -
(P)  2x3+5x% + Tx + 9x* (") x*+2x+1+3x°
(M X¥*+2x°-7x+6 (&) 2x*+7x* -3
S0

1. Rrefepdre @ETRM |

2. X} T ¥ B UNEHE® HHA 2 T 0 T |

3. UEEwadl @ =3, fh =6 4. RrETFaTe SETSTEE |
5. (%) 4 @ 10 ™ 7 (=) 5
6.

(F) 2x% +5x + 7x +9x* =0x* +2x3 +5x% +7x
(@) x*+2x+1+3x3 =x*+3x° +0x2+2x + 1
(M X +28° -Tx+6=x+0x*+2x*+0x> - 7x + 6

(%) 2x*+7x2 =3 =2x*+0x* + x>+ 0x -3

m He (Root of the Polynomials)

fGeT : UZaT FIEH p(r) =2~ Tx + 12 @ | TABT AAHT AAR |
x 1 2 3 4
p(x)
x BT |TT B §aT p(x) P AT 0 ATAT ?
[TSURT IEIRIIHT TGRS | ITEET AT A aGgdaiddls O aarss, Al Arars
IHT TETRAFT A (root) ATS | AATA TG x=a I TEIET p(a) =0 TTAT x FHT TIT
Hel a 87 |
AT, p(x) FN HA 2 9T p(a) =0 &, |
p(@)=0
YT, a>—Ta+12=0
JI4T, (a—4)(a—3)=0

e T, AT < ( Y




qJAT, a—3=0
TET, a—4=0, a=4 aT a=3
THd, p(x) FT HAGE 3 T 4 T | 1

by | ]
NN
TMATHRT =TT p(x) =° FT AQ@ITT [GSTH T | I g /
@ B2 p(x) Pl T3l HA (root) Hicl & Tl AR HEN ™
qHEE 1
feguer JETt==T T p(r) o X - HETHT x=0 AT AT e
TN T | TG TART HA (root), 0 &7, | e
FAT, p(0) = 0°=0 Hil

Ife TEART p(x) =2x>— kx + 8 Pl T3l HA 4 9T k I HA H(d g 7 IAT AMIAR |
JHEA
fagUaFT FETE p(x) FT TS A4 B T p(d) =0 &5,

p#=0
AT, 24— k4 +8=0
AT, 32 — 4k +8 =0
AT, 40 — 4k =0
AT, k = 10
Jgd, k F AT 10 573 |

AT 1.2 (B)

1. FEIEEIE A A & qieg | IEeRUEed AeTard | AT age SATaad o9y
afd TETerd |
2. (%) Al FGUEH p(x) FT TS HA 2 AU JHH[ A@IAA X — ALl B [q7gHT
T TH &5, ? deTerd |
(@) alg TEIE p(x) P TSl A —1 FU JHH @A X — HETH B [q7gHT
T TH 575, ? Aelerd |
() Il TEILA p(x) P HAGE 3 T —1 AU JGR] A@EFAA X — ATH & &
[T ge&HT 9T THl &5 ¢ JAeTerd |

¥ ) ofse AT, F4T



3. dqdHl TEULIH HAG® Tl ANMSHad

() px)=x+3 @) p(x)=x*-9 M p)=x*-1
() px)=2x*-Tx+6 () px)=x*-5x+6
4. (®) FfT FEIGI p(x) = ke + 3 F T HAA 3 AU k & HA Hd g ?
T TSR |
(@) IfT FEIRIT p(x) =x2— ke + 6 P T3S HA 3 AT k B A Hq g5 7 Il
TSR |
() FfT FEIET px) = ka? — 25 B TISN HA 5 9T k Pl | Hid g=g 7 ol
TSR |
5. T F@I==ee qgIard p(x) H HA IAT TSR |
(k) (@)t " | ()
;"\.f \7 I by I'
L / |
1 \ / )
; \ i
, N1/ AEENZNEEERN
3 o 00 F % £ / -1
y ! [T
gl
1 frerears @SR |
2 (®) (2,0) @) (-1,0) @@ (1,07 (3,0)
3 (#) -3 @) 373 (M 131 (%) 2?% () 273
4 (&) -1 @) 5 (F) 1
5 (@)1 (@) 1,3 (M -1
1.2.2 m HIT (Division of Polynomials)

T SrIfatr (Synthetic Division)

Teferd Rttty agudraars geudrad 9T T grawd fafa & | fafae sgudreser
MUAGUE TAT AITSH 9T TgHaIde®dhl H AT AgH Al [afgel JaRT T4 Al |
THH AP AFATHT AT TART AR FHAT AAT THR |

FEURT 4x* — 32’ +x+9 ATg x—2 o AN TR ARTHA T qT I A8 |
Tel, TSTF x—2 T AT 4x — 32 +x + 9 B | QTR AT AT &,

O T, T < ( o



4x7 +5x + 11 4% 2 IO T WIPT § QR T -3 AT § SATSET

e 3l x 0 5 g7 | TAIL 5 T 11 T 909 2 T O TR
x=2 ) o g FeraT STy SiTE T |
X—+X N
— , |4 -3 1 9
5% =10 x e
e a1 5] [
11x+9
11x—22
- +
31

feguer! aEUeaems (WIS) TT @EIHT A9CHT afge T EEIHT TeTdE | Ay
fegUeT Tgudra TRA WEIHT T | qF x—2 &THT 9IoH &l hel 2 of IR T | oo §
QT & TR GAIIH AT TgIIIH] TUHT UTGFe® T&Tds ¥ AT T gfmares
THIEF T |

4 -3 1 9
2
N 8 10 || 22
/
4 5 11 31
X Eﬁr tu 3;5[5 N
9

x> BT IUTSH

FAX USRI T

Tqd AR (Quotient) =4x*+5x + 11 ¥ oY (Remainder) =31
Tgl ATsgeH! fgUreear ATl & 1 FH & |

TETET p(x) TS TZIGHT (x—a) o AT T GIIH fafer 7 Ffere et (Synthetic
Dividion Method) &1 | I faferare ATt &7 qrThete it dregerr fedT=r us &9

g7 | [Tl Sgueel UAEUEsE Il dRS, ARIRS 991 99 9l airs= a9
faferepr gamT w1iews |

¥z ) s T, W <



P32 —2x+5 TS x—2 o AN TR ARTRA T 99 I A Tard |

FHET

7et fegUdl TEUET T WEIAT T | AT -2 WUhrel TdT agfere srfafaar 2
o AR TG | AT ATAF x -2 AT (v — a) I TAAT T&T a=2 T3 |

2 1 -3 -2 5
l 2 -2 -8
T R
—— I TEH A
[ R — > X I TEE
AR (Quotient) = x> —x — 4 99 (Remainder) =3

FEAET 8°— 1 A5 2x— | of WS ARIERT FANT T TRTHRS T 979 9T TSR |
FHTETT

T2t faguas! agudr T WEIHT AGT, 8P + 02+ 0x— 1, Tl AT TUMTGHE® FHHT:
8,0,0 ¥ —1 B | TSIk 2x— 1 HUHId TP 2x— 1 TS (x — a) T AT Ta&T, 2x — 1=

2(x—%), a:% @laﬁa%a‘r‘ﬂmw

T AT,

8 0 0 -1

2 4 2 ‘ |
| 8v 4 2 | 0 —> 9™
l T =R gTEr @
2 Fr T X I UEH
. ARTHH (Quotient) = %(gxz +ax+2) =4 +2c+ 1 (BT 2) 99 (Remainder) = 0
AT 1.2 (C)

1. Fgiere ARl st fSUT Fia g 7

2. I ARl AR ¥ Arsafa=rel feid AR TR Wl Hid g 7
(%) -1 @) 1 (M n-1 (&) n




T ANITAfd TART T TASR] TgIeIeEdrs qiihus! Ashel AN Tl AT
ARTHRA T 99 O] TSR

(h) \TST = x>—3x* +4x — 3, HISleb = x— 1

(W) |ATST =2x3+4x> —5x + 6, {ISTeh = x—2

(M) AT =2x3 — 11x2—19x — 10, HTSTb = x -5

(°) AT = y3— 3y2—4y + 12, ¥HIS(h =y+2

(T) ATST =m>—7m>+ 7Tm + 15, {4ISTeb = m+ 1

() ATST =5x2—6x—9, ATk =x—2

T ATTATIRT JANT TR AR T 99 OAqT AMS el

(P) ATST =2x3 +9x? + Tx — 6, |ISTeh =2x - 1

(@) AT =2x*+3x>— 11x— 6, AP = 2x + 1

(IT) HTST = 6x3 —5x% —3x + 2, |k =3x +2

(%1) HTST =3x° — 13x2 + 16, {TSTk = 3x—4

(8) ATST = 6x° — 4 + 13x2, HISTh = 3x +2

(®) A 20— 72 +x+10=(x— 1) Q(x)+R¥T Q(x) T R I HF IAT AITEI |
@) AME ¥ —19x—30=(x+2) Q(x)+R AT Q(x) T R AT T TIMSTe |

(M) AG ¥ -21x-20=(x+1)- Q) +R AT Q)T R T AT Tl TSN |

I

1.1 2. 1

3 (F) ARMRA = x2—-2x+2 qY = ] (@) ANTRAd = 2x2+ 8¢+ 11 919 =28
(M) HNTRA = 2x2—x — 24 9 = —130 () ARTHeT = x2—5x+6 qT = 0
() ANTHA = x2—8x+ 15 9 = 0 (31 ARTHRA = 5x+4 T =1

4 (F) IETHRA = x2-5x+6 =0 (@) ITHRA = x2+x-6 AT =0
(M) ARTRA = 2x2 —3x + | =0 () ARTRA = x2—3x—4 T =0
() AR = 2x2+3x—-2 9 =0

5 () Qx)= 2x*-5x—4, R=6 @) Qx)= x*—2x—15, R=0
(M) Q(x) =x*—x-20, R=0

40 ) s T, W <




1.3 YHIBRUT ¥ FWATAAT (Equation and Inequality)

1.3.0 9= (Introduction)

g 3fe Sframer fafa=r oreae® STed % TSP ATAT &7 A THT FaTs ‘TeraT
2 gUar AT, FY GTATER! HeF qrdaT a1 THeET Hed Harsd AR TaT FHRIAT T=
AU qAT FGEHT T Uk AR [&T GO 9val HH, 9Yval el AT eq a7 ATHE®
TANT TiReeT gvaf | AT o FRles AqEHATET qeaivad o |

TTHT FEEEE &3
- Hedd Uk HUSTHT FerdT & 90 FHTSS |
- AT Tk "UTHT HHRITHT %, 80 FHTIISA |

qfq HIEdH! Uk b0l FAGATS x I ARATHR Uk HUATHl FHG y TU, IAleweh!
FHTGATS T ATRTHT FEL oET Afehea, 7 AR |

HIET ¥ AT FHHTSATS TOTATT FTRIHT T,
- HIEddl Tk "TUaThl HHS x < 90
- ORATHN TF HUATHT FHZ y > 80

A g ATRIEEATS TTTHT AFTATAT AT |

feprerdre FeTe® (<, >, <, >) TR U T FIeEdrs TqaH=alr q\w; |
ATHAATHT A ARTHN FSW Tk ATHT ATATAATERATS QI AFAAAT (Linear In-
equlity) Af=g | ﬁ?ﬁxé% y>10,x+2y>5 e |

3 ST FAaH JAT Afahaw qHRTEEHT GHATT T JAT ATl BETeEHT
HATTHT AT ETHATS ATHAATR] AATT ATELAFAT T |

1.3.1 UHFAAgad Q@ AFHATAAT T AQIEaTAT TKQ (Linear Inequality of

Single Variable and Its Graphical Representation)

IYY : [aSURT FATATE AFHTAATAT Fad T

JHAT : GeT A 91 ¥ B HT ITAT &l FRITHT 2 HUTRl HT dNg I HITdTS
THTAATHT HH THT TH Db, 7

ofea# T, T § C 19



F(q @ AFATHATH] T3 A TR ATHT & AGHAATATS Thaadad @
HFHAAT A7 | ThaATad @A ATHTAATRT [A1q WETes TIFR Gl

PIT FHHATAAT

x I HIT a 9wl & x<adl a>x
x % HIT a 9T Al x>adl a<x
xﬁWWa&,aﬂWaWaﬁgfﬁ x>a dl a<x
xﬁﬁﬁﬂ'@ﬁ'ﬂTa&,aﬁWaWW& a>x dl x<a

Tk AT GATSTA dlfehUehl THAAT ATHAT IITRTTH=T 5 IO IATSAT IdT 200 m AT AT
qwaT F&T A TR T A,
(%) AT THTATS ATHAATHT e
(@) AFHAATD! & T FITLIGA TR TR FATH F2 HiT 21T ? I AR |
qHE
ﬁ,q%wzﬁ@ﬂ@ﬁwﬁaﬁgﬁ:xm,@v@ﬁw@ﬁaﬁ:ym
(@) TR T L 200 m =T TG AUR,

5x —x>200
(@) AR ATATAAT & e,

AI4T, 5x —x > 200

[N

> =~

AT, 4x > 200
maT,xz@ [EafaT 4 o AT T
AT, x> 50

qqY, FATH IR TWH I 50 3w |

AGHAAEEH! & &1 & &I Be®

- OIS ATHATH Go(AR STgaT a1 TaTgal AFHATR (e qRaa & |

- 3P IATCHE TS AFHTAATH AR O AT AT TT&T AFAHTAATHT o afeaas
g3 |

- IE HUTCHE GG ATHTATH AR TUF a7 9N T&T AGHAATH e
aEdd & |

x>23x<-1 AT TSRAT W T A@ITATHT I&qd T qARHTATS AAIT THRE |

4R ) Gf=egep T, T §




gfe swTT x>2 T,

) > NN x<71 xzz
T&l x &l |IF 2 a7 2 AT &l el G | Ol 1
T x =2 SATgA fagrar fegusr =T 1 1 1T 1 1

3 2 1 0 1 2 3

AHHTAATH] AT 3T &7 |
afedr x =2 favg e FAFATAAT [=e "> " AT FwaT JAl T aTeR I AT (Faear fa=ar
el @M (Solid line) fa=ATe | x &1 AT 2 T 2 AT &¢ HUH TG@TATHT JEIT A& x
=2 F AN AT TN eATATS IETIAIE |

A AFHTAAT x <1 fefeT, I Y =B
TET x BT JTH 1 I=aT ITHT &bl S | 3
TAT x =1 of AT [qGr@r (gl AqHATAATRT ,
-1
G AT Gfedl x=—1 o TS (qdr@r =1 T 2
AT forear =T A (<) AT fawran X!

fg=ar e@fesmr SEG 9l ¥@T (dotted line)
=T | x T AF 1 9=T Al FTUH @A @MY ST x=—1 H AF(aR g
NI EALAATS @IS |

T a7 5 AT TG ATHATAATEE D] B TATs AGIETHT &I TaT TAHT T AT

ATATE S5

- Afe FEHTEATE < AT > Feed AuAT faHRETE e 9 gdars T 97 s T
TreT farEr fg=1de |

- gfe AFHEArET < F1 > Fored wuHAT fauErdT fagEE edea | a9 SArsd
< WUH fqaREr fg=us |

JHH 1.3 (A)

1. YA AFHEAT T & IHAES ¢ IaTevdied deiard |

2. TqAHI ATAHACEATS AGITATAT TEAT T eAarTedTs ST I T@ISer |
(F) x>0 ) x<0 (M x>3 (") x>1 (8) x>-2
() x>-3 (@) x<2 () y>0 (%) y<0 &) y>1
@) y>3 () y>—4 @) y>-5 @) y<2

ofer T, e € (43




~

3. ddHl AMHTAAES & T AFHTAAT S| AT IR S@r3erd |
() 2x+5<15 ) 2x+5>15 (M) x+3>7
() Sx< 20 ® X @) XX <
2 5 3
() (3x+1)ZT(4x—3) ) @+ -5 @-1)
1 1 3x+1 2x—1
(W) 5~ (x+2)> 5 (x+6) () x2 < x3
4x + 1 3x-1
(d) 3 z—
4. TR FATE® AT T ATATAATHT Sk T FHTATT THEE |
(F) el AGEATHT I TUTHT 4 ST 13 Tl FH &7 |
(@) afg 3975 FHA ASEATH g5 UG TTSET 5 TvaT Fel a1 aRIER &5 |
(W) afe TIaT ASTHANHT HIETATSHA HRIHAT 40 [ | TR XA T TS 60
fop. ¥, yfqevaret a3l HRTSET 120 fF /. IR T AR FHABT A=A Hicl
TG 7 TRl |
(°) FEdigad dledl, a8l ¥ q9T TIeTTehl Ao Tiora [aoael qRIedT FHAs:
72,85 T 75 AgH I T T AT AT ITATSH FRITHT 80 & Il =AT4T
TEATHT I AZF I AT 7 9T S Tard |
() SATHTET &, 500 S | IIA & 20 FIANAT T TR FHeAH AT T T T 40
IfRTar 9 BRI HAH TETHT HBIAAST [ TRg 7 T AMSHRE | 3
ST FA IFH AR TS 7
(@) FEAHEA . 2000 AT Te@TS RERRH Teba AR ITH AEH STGAT dfearard
WREFRE! Jiqaiebe & 300 ¥ G RERRATS Jiqdred . 500 T | ATE
afedl GreTehl RERR 3 ATl ATMETH B A T GTAR] TR THT HidaTal
foheT FfzT BT ? B THH ATl Tewg el 7
(@) T TSAT I AR 5em | AG &A% 20 a7 SH. 2@ 30 a7 T
I fo=rAT IEaT IAEH A=A F(q 875 ¢ AR |
(&) afg & awrhr aRfEfa 40 cm 3@ 200 om THT TG T AT AT AT g
T ARATIad ¥ 9l TS el |
() A o T20 feRebeal Ufedl g5 GoHT FHHM 30 T 85 I AN T ATATHT
FRIAT 50 T TATSH TGT YAHAT IAATS HHRIHT H{q I7 ATTITF e ?
)

Ofeeger T, el §



5. TARI YT AATST ATHAATEEATS TOTATT FITH BT TCTad |

(P) (o) (M)
ly 4hy _'}
3 3 i
. x .
4 3 2 1 0 6 5 -4 3 2 ] K] 2 | |
4 . : 3
4 . i
4 ]!
39X
17 2. Rrerspems T@sTe™E
3. (k) x<5 @x>5 (M) x>4 (®) x<4 (S)x<5 =) x<l1

o

Bx>-9 (Mx>11 (W) x>4 F)x<-1 (@ x<5 @S RieThars @SR |

4. (®)x<3 (@) x=4 (M 2<t<3 (") x> 118
() 9,20 (=) 2,100 (B) 2<h<3 (S1) 10<7<50 (W) x>35
5. (@) x>1 (@) x<-1 M y>2

132 g8 9@gE @A AGHATAT I A@HITAT T (Linear Inequality of

Two Variable and Graphical Representation)

THTEATS ATHTA Fheie bl AT & 30 [@79AT | THHT T3 THRE qhede G |
qfeel Tl Aheiashl Hed Tavial €. 5 T Al THRB! Abeidl Hed . 10 Frarar
T e | A HEAT & 30 AC G THREFT Aheld TETHT il HIAET el TFe,
BTl 7 Ufeell YebTRebl Teheld x ATST T 9T TebIRebl Teieh y ATl [ehTHT STHAT Goel’g
FEHTAATHT FAA Fad T &l 7 o AGHAATATS A@iaTd Heel J&qa T
BT 7 GRS TR |

HTHT qHTEATs [GTHTHT STHAT ThH &, 30 G |

afedl THRBT x ATET ThICH Tl . 5 F1 G STFAT @ = 3. 5¢

TGN TSB! y AT AhAH! T & 10 Pl I STHAT @ = 3. 10y

T TFATHT THT T < 30

5x+ 10y <30

ofeer T, T € ( uy




HITART AGHFATH TEATAT FAIRTEE x T y T G AGA T&dT ATAFATAS T2
FATFT AGHAAAT AT, | T3 TAAT ATHAAATS AGTTAT XA TaT

() U FATHT ATHAATHT ST&T © BT qaIsTval afear faguer srawrdre dramear
fehTeTTe, | AT STEATATST AHRET 5x+ 10y =30 &7 |

(@) FHMFLT 5x + 10y =30 ATs AT & TN TART T&T T FHHSAET (x, y) TASAIE, |

Y
0,2

y 3

(2.2}

FHARSER (0,3) T(2,2)

(M) FHSEEE  (0,3) T (2,2) ATs HHM AGHFTAT @Y & AGhT T TheTehl
TETIdTel el fqurar fa={us; | 797 faenean fa=ar agaedar foet &0 | get
FHAAT Fae "< qUHTS el a7 @1 f@=1de |

() EALT T NS SATNT (THIETHT F9 Fe T famg qRIT07 T | STt i
fegUerT SATATHT (0, 0) TGT GV T Alehves, | ATG TLNLT0T QT TF= I JUHT
TS dh ST NI Eded I@ISIs, W i qUE0 qFcd ATHAT & &y
&0 fargerl faaRia faeTmdT S 9Rl SErsHus | a9E A ST qRUH! &rTew
Tgeh fovg feuz mnfepr AT e 9F e o1 9 T |

(3) I a5 (0, 0) TR e, =N e
S5x+ 10y <30 | J_I | (23
| |
ALAT, 5x 0+ 10 x 0< 30 I X

[ ]
AT, 0 < 30 (True) — i EREE

T g AT STHT AT AT EeAs fgar | LT

TLATET FARNMEE AL AUH AFAAATATS Fedadad AFHNAT A5 | Tl
AGITHT AGHA T, | FAGS S@TIA JIHT T@THT T [d7gebl THETT T, | THHT
AT feguat sremATarT 9ere fawg (0, 0) e, At TeT TUAT e fagiay g
T B4 SEISIIE AT Afe A SATTHT gaAaraars qre faegehl faada faema
AT N SETSIS, |

s ) ofse AT, F4T




2x + 3y < 12 T8 AQITTHT G&Id THa |

qHEE

faguert U=, 2x + 3y < 12 ArATET, 2 + 3y = 12
AT FHIEI AR G x Ty I HIAE® [qehleal,

X

3 0 N

"3-2
]

y

4

N 2XF3Y 12

e (3,2) T (0, 4) @S Sr@Tr=HT N s
ST faeg (0, 0) e
2x+3y <12 0
2x0+3%0<12 |
0< 12 (T 94T )

1.

SA M

I 1.3 (B)

T2 TATHKT WA AIHAAAT T & IFAES ¢ Ialexvdied delard |

AR AAHFATEEATS AGTETHT ST IR J&AdT THRE
(F) y<x+5 (@) y>3x+2 () y<2x-3 (") 2y>x—-4
(@)3x+2y>6 (A 2-y<10 (B 3x—5y+15>0 () 3x + 4y <24

AR FATEEATS ATATAATHT T TR

() TATET T 5000 ¥ | A Iad THH Ue ¥ g9 [ @d g |
gfe iauirar argeashl Hed ¥ 1000 T Yiqwrel feqdsl e & 500 W¢ A

foF Fa FeaTiad rgee ? fcad® ag@mdrs AFHTHATAT Fad TR |

(@) AT . 1000 T THATE IAA & 50 T T F. 80 T Te@TAR! FTIE® febet
ATSTAT FATE | IAA (bl T qRATAT FTUETH AS@eedls AT

A TR |

@M 3 fopelt =3 T 2 fobell oMW fobmaT & 1,200 =T FH AFg 99 GUe®dls

HFHAATHT ST T |

1 ¥ 2 Rrereems s@STe | 3.(F) 2x+y<10 (@) 5x+8y<100 (1) 3x+2y <1200

Ofag T, e < C

Y9




1.4 9@ Ugld (Number System)
1.4.0 TRANHT (Review)

TAAHT TIESHAT FARA TR
) ATAOTAF (rational) T HAATAANTF (irrational) TSEATEETT & FIF G 7
) 16 N A N7 @ fafvea we e
ﬁ,ﬁ,% e AATIITF TgeTe® A Flhes, ?
1.4.1 GS U= T A9 fpaes (Introduction to Surd and Its Operations)
1.4.1.1 9% 9=x (Introduction to Surd)

T A AAT TTAAEE ALAT T A Ol TS |
Ve =2 (0 =2 Nfog =2 VF -2 3 -0 Nz -2 7 -9

VI3 aa N/a @ wm fafvea e afeee | e & w3 wdew a1 A |9
AZTEE AEIRUTHAF =87 (Radical Sign) “V 7 7 T@HT B T Iad (=eAT=TH0T
ALEATEE W& 2,3 T4 99 AUNAF qgee® g | [aniews U av¥d qar avmsH
qf Aiebed | TET AgEIEEAE 9 A, | ?fr T3el [y @reehl |t fored qHraeT
qUhT WHQ'I'FEBF HS@UT (Irrational Number) =l

AIRIHAS [FEATT e GSRAeEd] A 0 G a1 ATANqEs qSedrdl o
TS Afbed 99 T qgee® d€ew g | &7 a8 \/a  HA1 AfE 2 TS
WWTnWWWW\/_WnW(nmorder)W
WWIFﬁ%\/_zﬁ_‘;h_q3ﬁWThlrdorderrootqﬁTW|ﬁW
AT ASEATER g, IR T AT TF AEIe® TS T8 TIaH | T 7, e T4 |
TEl ¢ TR US@AT Bl ST8l, e =2.7.828... % |

ggem 15 TN/12 F FE e |

|qHE

fegu®T gEemhl HH FHHM: 4 T 7 &1 |

45 ) s T, W <




TEE® 23 5N/ TN/ TS FHI FHH US| TEeEHT daelerd |

|qHE

fegUe TSewhl FHeE FAM 2,3 ¥ 4 T | fAHEEd a9, 12875 | 49 T TSeoeh!
FHATS 12 TATIAT,

243 = 27%/36 = 2'/729
532 =524 = 5416
V5 = *9/53 = {125

ageE (5 N4 7 \0/27 aré weatE A AT TR TR |
A

TET, ACe®H FH 2,3 T 6 B A.9.6 578 | AT ol ASe®H FH 6 TACHS, FH (HeATST
Aqlepg; | T,

V5 = 7Y% = Y15
Vi= YYE =416
27 = 27

TRt 16 <27 < 125 TuE, N4 <\/27 <5 7w
& fpaee (Operation on Surds)

qIeTd! WIS AT U8 (Addition and Subtraction on Surds)

AT TESeTHTH SIS qdT TS Fiehvs, | TAT AT e Sig qIT ¥er3 el
TUTEFe® AT SIS q9T UaTsd e, | T

(@) 2y3 +5V3 =73 @) 2y3 —5/3 =23

ofeer T, T € @



TEETH IO YT AT (Multiplication and Division of Surds)
U FH TUH TSew@ehl U T ART TLHT IITEXT &3
@) TV2x2/5 @) 8Y/10 + 25

— (7x2VZ X5 V1
= 144/10

IRAERIEATE FHA FHH TUH et U al AN TaT el TUTGHET TUMSH T TedT
FEH! UM AT AN TXwg, T IR Flehes; |
HATT HH AUHT SeEdl AT &l:

3 3_%_3”@_‘@_5 25
O _T__2X3 — — E

33 %‘2_7

HRE TIF FHH HUH e I U T qo7 AT 9 Aiche, dX TFHT AT FATIH
T FHHAT TTATE | HAE IR /5 + 3 W, AEeEH FH 3 7 2 F A,
6 AUHT THTT HH 6 TATSUR! Bl |

R W ;. TEeEd SIS, UaTS, O qUT AN TRAS(SHT AtaeT & ad I€ 7 55
g del MaweE (Laws of Radicals)

AR A F¥e(ed el THETES FHTI &l ATa9q® U4 (AaHe® ad J&id

‘Tﬁ'@ﬁaz

1
1. Va=(a)
2. Yax /b =" ab
3 Na_nfa

b b
4. "Wa="Va=""a

I
WA T\ /27 +\/75 -8\/3

%0 ) Ofeeger T, 6T §




FHEH

V27 +75 - 8V3.

=3x3x3+V3x5x5—8V3

=3v3+5vV3-8V3

=(3+5-8)43

=0

LG ATTANTEHI (Rationalization of Surd)

fATepT &3 WU FSdTe AT AS@ITHT AT T Giharers qedad (il

HTATARRT AT, |
3 _3,¥_36

T (F) VB V5 V5 5 Tl ASH & ATAUIAH TSEITHT EATR STTH 3 |
V3 V3 V2 V6 V6

— X — =

@ 3v2 32 V2 3x(v2) ©
UEUE (rationalizing factor) g | & 3 &I aﬁq'lﬁﬁf? e |3 7 &1 fopdte
V3 <3 =3 g [ Ul ATUIcTF e & |
T V5 — 3 BT ATAITH TOFETE 5 + V3 & fopeAfep

(V5-+3) x (V5 +V3) = (V5)" - (v3)~ =5 -3 =2 W7 USeT 4TI qge 1 |
qad Ja —\b ¥ Ja+\b UHABHE ATAITF TUEETE & |

x—1
WT@W:WJA
JHET

x —1
Vx + 1

_ (Wx)% - (1)?
Vx+1

_ (X DEE-1)
(Vx+1)

=Vx—1

ofeer T, T € (=«




o Vx+Va Vx-+a

"Vx-va Jx++va
JHEH
72T fagua,
VE+VE_ VX-4a
" VX—va Vx++a
W NE  REVE RoVE ReVE P S

Vx—-+va  Vx++va Vx++va  Vx-+a

(X+va)?2 (X -+a)?
(Vx)*-(Va)®  (Vx)’- (Va)*

X+2VXa+a—-Xx+2yxa—a

X—a
_ 1y
h X—a
Jepieqes qfcer
_VR+Va_VX-1a
T VX-va Vxt+a

_ G+ (R VA - ;
NSNS [ BeE®R 9.9, fdal |

_ (R0 2Vxa + (V)P (V02 - 2VxVa + (Va))
()~ (va)*

[~ (a+ b)? = a% + 2ab + b%, a® —b% = (a+b)(a—b)]
=x+2\/x_a+a—x+2\/ﬁ—a

X—a

__4+/xa

X—a

W) ofse AT, F4T




I 1.4 (A)

qEATS IRTEXvEed qeaTiod T |

AR Teeed HH ACTeld

@) 6 @) VI @@ 3V6 (&) Va
- o 3 .
(@) m B AT Hiq gal ¥ T \/x! FRE 7 ?

@) aff T Vb  SRTEY 9T x P A FT AT 7
T TR

(®) V3 x5 (@) V2 x V8 (M) % (%) 3%
(® V40 x V25 <€r)3%
A T
@®AVT+2V7 V7 @ Z-%  ®m3V3+Z o) V16807
(3) Y250 (=N 3v2 + V2500 + V64 + 6V8
(@ V50 + V18 — 8v2 1) 43250 — 8 Y128 + 4354
(%) 43/24 — 11 Y192 + 61648 () V125 — V45 ++/5
A TR
(®) V5 x V2 x V10 @) /54 x Y4
M 63/4 x 73/12 (¥) /40 x /18
@ (2V5+3V2) x (3V5 —4v2) @ (V2 +4v3) x (V12 — 2v/3)
@ (3 - 2v3)’ & (5 +2vZ)
&) (7V5 — 2v7) @ (Va +vb) x (Va — Vb)
@ (V5 ++3) x (V5 = V3)
3) 128 Vi6 122—% Y227 ) EYA52/00-3v20
232 V3 2/180
() —= @) 27 7V3-5v2 ) L2
V7-V5 27 Va8-18 V3-1

3




- V5+V3 . V53 - V3+V2 | V32
V5—V3 V5443 V3—VZ V342
g X ) Yeria | yx—ve
x+Vx2-1 Vx—J/a = Vx+va
) 1 1 - x+Vx2-1 x—Vx2%-1
x+Vx2-1  x—Vx2-1 x—Vx2-1 x+Vx2-1
g
1 Rretepdrs @EARM | 2. (%) 2 @) 3 M7 ®n
3@ 10 @ 8
1
4 @NTS @ 4 @3 (&) 5 @10 1
5 @) VT @) N3 @ N3 & N7
@ 5¥2 @ ¥ 1sv2 @0 (@0 ()0 ) N5
6 F 10 @6 (M8l (@ 125 (3 6+VI0 (=) 0 @ 3(7-43)
1
(ST) 33+20V2 (5F) 27— 2835 @a-b @2 @1 @5 @ 3
11+4VT 54 +\6
7@®6(T+\5) @) ——— ) —~——— @ 2+\V3 (8 @10
2(x +
@ 22 (X1 -1 (@) % (%) 2 () dxx

1.4.2 EA9F GEEAT (Real Numbers)

Tl o g W [l JFReE S rd GHe T [qaa ST9HE Ol aised |

FEATF TAEEH T9E (R)

%%

Ofeeger T, el §




ATITAH  (Rational) ¥ SHTAANA® (Irrational) TSEATEEH THEH! FATSTT (Union) 7
A TZ@ITEE (Real Numbers) 1 THE & | AT 9% AS@ATEEATS MAATTIR A& (dH

FE@IET (Real Number Line) AT I J&qa@ 9 Afehg,
—J/250 . 3
L YR |7 | _|2 L2 |2+J5_| |2n| S

‘ I I. I I I .I I I I. I I .I I I b I I. I h I I >

109 8 -7 6-5-4-3-2-101 2 3 45 6 7 8 9 10
freRT WY ¢ B 33 ARG AR THHT HAAT AT IF TGEEE g 2l 7
AT TR |
Fe TZATAT ATEATIF TSR AGHT (Infinite) ATATH TSEATEE Era | SITEITH]
AT FH g5 ATEATIF TEAEE | ¥ 2 P (q=mAr FHHT (Infinite) ATEATTF AEATEE
TG, & ¢ 1.01, 1.001, 1.4, 1.0011, 1.00005 ... #TE | T & ATEATa® AgEATERTT A&l

FA ATk ASETe® Hidws |

3T|TIC|TF€|_°F (Rational) ¥ 3F'|'|TICITFC'I_°F (Irrational) GS&ATe &bl HHC\SQ'J\I FATSTT (Union) ]
ATEATIF TSEITET (Real Numbers) 1 THE & | & ST ATEAAF TSEATEw 6
HHITHT (Infinite) ATEATTF ASRAEE grgd | ATEAAF ASSIEEATE ol ATNT ETHI
FSEIT ¥@T (Number Line) AT J&Id TS, |

W HATEYUT (Concept of Interval)

U : x AAMEH TSI 81 T x<2, x<2,x>2, x>2,-1<x<2 3T -1 <x<27® A4
G FTATEH] @34 |

x <2 SRl x BT WH 2 TvaT AT G AAGF TSCAEE & TAHT 2 G T 2 TwaT
T AT IF TSRATE® AUNHT g7 TUHTA T THEHT JATHT TIe® v | T

x<2

o
2

x<2 9T x T WIH 2 Afeaer 2 Iw=T AT G ATATaF TSEIEE g1, 2 T 2 Sval Il
JIEATah ASVIEE AUHT & TUHS T&AT THEHT I FHTHT T e® g7ar | TadTs
FEREMT AR J&qd T4 Afhg, |

=g e, el § C KL




TES x>2Tx>2

- x>2 TRl x BT I 2 ST T A ATAfAch GgeleE 9qg 21 TEAr 2 B |

- x>2 TRl x BN A 2 Aedepl 2 IwaT AT T ATATIF AGCATEEF THE & |

TqATs ARG MFER T&dd 9 dihes; -

LS AH] IETETT 83 0 —1<x<2 7 —1<x<2

~1<x<2 SHIx FHE -1 T 2 dEF 1 3G 2 TEAE G AAGF TGEIEE & |
T FHEAT AAITHT ATAaF ASRAEE g7o |

TE 1 <x<2 9hl x & A -1 T 2 Fgdel -1 Mg 2 GFAAT 9o ardias

ASEE & | T HEAT uid FAIHT arEafas I3ees grar |
THATE FSAREMHT (FTER 9&dd T Aiheg,
—-1<x<2 -1<x<2
-1 0 1 2 3 -1 0 1 2 3

HITAH! IITEROETE BTHIT AT 9 TFgf [ g5 ATedias Agees —| T 2 fo=edl
FRAAG —1<x<2 ¥ —1<x<2 o TG | T&[ —13 2[5 AAh] A=A [d7g8®
A= | T A=ARTAAT TIEATHT —1 ¥ 2 GG 9 ST g9 984 | x<2 ¥ x> 24T x <

2% x>2 EEATs gt aiiee fete faftqesar g5 af<w faee o |

F T3 ATAAF GSENEEATE ATH favE® WM ARiaAT (Without Gap) df
75 fampeiaasl a9 aafas dgeieed GHE 7 A (Interval) & | &
ARTACEHT AHHT ATEATAER AT arar | T AIRIAEHHT (= TR T5
At fage® o afd T3 AIAT I 91T T | T3 AT (e GG a T b (AT
a<b ) Bl ACAATS a T b TH a<x<b Ta T b TWH a<x<b o STATSA Albwg |

TrRIABTATS FT TRREEHT IR TRUR TS, :

W) ofse AT, F4T



@) < F=RA (Closed Interval)

HIHT AvTeTehT % AfTH aTdiqe TgeIE® a? b(a<b) B | a 3G b TFHH T
AT a T b AET a 3G b TTHHT T ATATF TSEEH THE & TS [a, b]
o SHES |

TR AT AT, [a,b] = {x:a<x<b,x € R}

FEEAEIHT TEIT T,
a<x<b
< o= == > R
a b

2 3@ 5 THHF TR AR AT & THES 7 ThaHl el TeI@rdl J&dd T |

|qHE

2 3@ 5 FEET g AT A 2 T 5 Higddl 2 I 5 GFHERT gd arEdiad
ASEEH THE A= Avhg | JqATs TG [2, 5] AE, |

TR ®IHT AT, [2, 5] = (x:2<x<5,xe R}

!

(@) EAT A=A (Open Interval)

AT AR T3 AfTH ATEAAF TSEIAEE a ¥ b B THHAT b &l 2 AN G
AT a<b B | a 3G b TEIH! GAT FvTA TTHT a T b ATEF a MG b TFHHT T
Arfad ASATEEH] THE 8l AFATS (a, b) o SAATS |

T aqqfﬁ@ﬂ,@Jﬂ={x:a<x<bgreR}

a<x<b
«— O ).?—»
a

OfzegeF T, e < ( %9




23 | THEHHE GAT AR AT & RS, ¢ Tl ol Fei@rd J&qd T |
FHE

2 3 | FEHET AT AT AAFT 27 | ATEHF Tl AT AF AGCATEEH THE A=
qrhvg, | ATATS AGHAAT (-2, 1) AE@=, |

TR &I o&&T, (2, 1) = {x:2<x<1,xeR}

AT J&I el pex<l
2 -1 0 1 23

@M At g% T gAr Fw (Left closed Right opened Interval)

AT ARTAHT q5 AT ATATGF TSEATEE a T b B TGH (a<b) B | a 3@
b FEAFT AT GAT AT T4 AT AAHT a (e b ATEHFN a I b TFAET I
FEAaF TSREEFH] THE &1, TS [a, b) o TS, |
WﬁﬁhTFmﬂﬁﬁﬂjmm={wax<hxeR}

a<x<b
-~ »O—> R
a b
[-1,1) & AR AT & TGS ! THEHT d6l SAREHl I&d THad |

HTETH

[-1,1) T A=ARTA TAHT | TTHT T | ATEhebl | a0G | Tl ATATF TSEED]
THE 9+ dvhg | TS TGba Al [-1, 1) dfEws; |

TR ®IHT o , [, 1)= {x: -1 <x<l,xeR}

HIRIEH J&Id T, ~l<x<1

—_—

-2 -1 0 1 2 3

(&) o gar At 9 Fa (Left open/Right closed interval)

AT ARTART T2 ATTH AT TS@IEE a T b (a<b) B | a 3G b TFHHT
AT GAT IAT T AANA TN a A6k b AlEAHT a AT ZAT T b TEHAHT G
A AR ASRIEEH THE &l TS (a, b] o TATS |

s ) ofse AT, F4T



T ®GHT o0, (a,b]= {x:a<x<b,x e R}

FERATETHT T&I T, a<x<b

“—0O= >@—> R
a b

ECTE
(-2, 1] F A=A AATA & S ! TGHTAl Gl TGEAR@AT T&d THe |
qHEA

(-2, 1] T AR G 2 AEh 2 qwaT FAT | VP T ARATAF TSCIEEH]
THE BT |
TR TIHT o@T, (-2, 1]={x: 2<x<l,xeR}

2<x<1
—
2 -1 0 1 2 3
AT 1.4 (B)

1. I A=A A &b RS ¢ SeeXUEed dEtard |

2. GAT ARG AT & R ! IAeIdied defeld |

3. TR HEH AT GAT T 91T 78 HUHI A=A & al
(%F) [a, b] (@) (a, b] (1) [a, b) (¥1) (a,b)

4 AP ARABEH AFAET LRAT@HT T THa
(%) [1, 3] (@) (-2, 4) (M) (-3, 0) (&) (0, 5)

5. AP ASRRETA TATSH AATAATg TGbHl AR

-1 0 1 2 3 -1 0 1 2 3
[S10) | | (®I) | | |
< —o—< >9—’—>R < ——e<——>o——=r
-1 0 1 2 3 -1 0 1 2 3
ik
1% 2. eretepetts S@ISTRM | 3.(T) (a, b) 4. Rrerepes @ISR |

5.(%) (-1,2) @) [-1,3] (0[0,2] (N[1,3]

ofer T, e € (=2




1.5 Afga (Matrix)
1.5.0 9R=T (Introduction)

Matrix ¥~ 9Teebl FEATT e 1850 HT Sylvester 1 TXeh B |
HigFIATS AT AU AVTHTEATRT ST HEREE AT A, B, .. F TAT
T I HTH AT Cayley o T 1858 AT T A (ARTEHHT IS+ |
iorerr fafaer faaesar @fcwdr F9 do=q dE@EE B | SHE
ST (e THETEE THTETTHE AP SIS, TATIHIE,
FrforsreTre, sfifqes fastm, @ famm, ey fa9m, Cryptography, Cayley
AR AATA, AIMMEAITER! afae [qaresdr Aidadel TN TS, |

1.5.1 Hfgaept IR=T (Introduction to Matrix)
AP AP B
AT THAAT THART =AHABT o [TZTHT G |

T/ FATHA FTEHAT forer wfeT AT AT

A T 2200 ¥ 2000 T 2450

B T 2210 ¥ 2050 ¥ 2500

C ¥ 2190 ¥ 2010 T 2480
AT AMAFTATE AF BICHAHT TqAeEH A9 ¥ Hed Tgeaal (G4 @) 2
FATAABEEH] A T HeAATs A6HT (STST T@THT) @l IfqaRT Hedgsals M adar 9t
TEIT T Ahg,

FTAHAT ATHA =T AfqEr AT "l
wSf > 9 A 2200 2000 2450
93fdd —> 3 B 2210 2050 2500
TS —> 3 C 2190 2010 2480
ET 9 e R EELEE

AT ot ®res '[ ] T AfEuesT FE agerTcHed ATTdedel W Taars Hida
(Matrix) 978 | THATS [HATTAR AGISIT AUHTATHR FAT AERA ST e T(hws; -

90 ) s T, W <



2200 2000 2450
R=|2210 2050 2500

2190 2010 2480
ATt Hfc R T T® ATHewdTs AfcR R &1 93e® 91, |

FET (Column) T TS[FT (Row) T EAAT[ ] AT () [HeATqT TTSHH ATAATHR T[S
ﬁﬁ’;W (Matrix) A |

TS ¥ AERHE] BUAT WH JIEEH AATIHRR  TEAqATs HidH  (Matrix)
qfvg | AICRIATE [] AT () FISHTT dAfgwg, | AT AICRIATS AU TTHTATRT
TAT HERE® A, B, C... TcANGS SATg~g | AidaHIHl TGEEE (clements) s A
FUHTATHT AT ALREE a, b, ¢, ... SANEA TGS | Hidad, THTEHH! TEIATHLITHT
TSl dARET AT &1, TAFHT ATHT TRATCHE a7 TLEATHE T gae |

TR ATTARTHT AT AT f2miaent TR g (Grade point) [ESUH! | TFT ATHFRIGEATS
HicHIFT ®IH Ao

o

BRLLEA L ey pre—————— g
- 38 3.6 32
— 3.6 32 38
P— 38 3.6 32

qHE
AT ATNABTHT HUH TATSHATE HidaTH] [HHATTEAR J=qd T Ilehes,

3.8 3.6 32
A= 3.6 32 3.8

3.8 3.6 32

#fgFadt FA (Order of Matrix):
12
feguar ferm x=| 3 1 |97 Bfer X #1962 Haaier S 7 TR TS HTET B 7
2 6
ET T TSR TN T THHT h¥H A&Teld | Hicdd X | STHAT Hid JIAE® S 7 &
AEX T Ufad U T o I TSI AT, 7 TAE THE |

O T, FET < C 9




AfeaT X F HHATS, TSR x AeH BIHAT €T, 3 x 2 g7 | TTATE 3 cross 2 HITHT
Al U Ay | AGATS X, , AfEeg |

Ao (USfRAE TgET) X (FE¥l WEEIN) Kl ®IAT  TRUR JAAATS
Hfcaadl FH A | q91q, AldaTHb HF = T TGl X qehl 95l &3 |
A HIgHDT HH m x n AT GEd] TSATm o TSR ST T &1 <@ n o &L

m

&I TS |
HfcHHT, AiHTH! STFAT T TS&IT = TSiKihl ST X dehl &l &5 |
EP

TAHT HicHTEwH! H¥H AT AT |

1 2 3]

() A=[10 3] ) P=1_4 3 o

. B 0 3]

(M) 1—|:(1) 1:| @ v=(0 10

3 0 1

A — —
(@) HicaT A & HH=1x3 (@)  HicH P F FHH =2x3
() HicHT 1 H FH =2x2 (F)  HigH V B FH =3 x3

Ifs UFel Hidah! STHT qa GS&IT 10 AU Il HicHIbl TP Fhide® & & ad
qFg 7 deTed |
FHE

Tel Hicadehl STFAT 3 T = 10, FH m x n AUH HICHRIFT STHAT mn TIIEE gea |
I O TGS 10 ATST ITH[TF AGTEEH FHANMIST aATSal,

(1, 10), (10, 1), (2, 5), (5, 2)

Jufad FHE® = 1x10,10x1,5x2 T 2x5

ﬁm qIHEEH T (Positions of Elements of Matrix)
AT JATEVEE AT TN ©

1 _2 3 a]l alz a]3
A=l 4 3 0|~ |a a, a,

) ofse AT, F4T




AT IITETITHT,

a, = UtEell YT T dfeell TETh qae = |

a,, = el TS T TG AETH TG =2

a,, = GfEAl TSR T I TAEH I =3

a, = ATET USRI T Ufgell AeTehl AT = 4

a,,= G191 T T ET4T ekl qG&T = -3

a,, = A9l TSR T TN AETH TG =0

Tad, AR A T GeIewd WM I Geees Te=r T Afhs |

AiaHTepT B0 FILBRH! ATHI Tk AA TF 75 | Al Yodsh AaAeEpl TS
TSfeRTehT TSRAT T e TSRATGRT ARl T Flehess | B i Ao A T GeeedTg
a, o SHIE VBT | o TSRIE AT X j o AeThl AgEATATS TS, |

HiCHHT IIBEATS a ] BIAT el (e, Bl m Al TFddl T ¥ n

ATl Ae<h! TSI & | HIdaThl qaTe®d] He®d] qravd FAN T farqe
FHF! HicHE® [HH0 9 Il g7 |
TR AIEwH TR ATIRHAT A AT [HEATTAR I&qd T Aleheg
a;; Q12 Q43 7 Qan
A= a:21 azz. a23. .aZn
An1i Amz2 Qpz 7 Gmn

T TIIRT AICHIAE A= [a

BT

o SHTes, Wef i=1,2,3,..,m ¥ j=1,2,3,..,n

ij]an

0 -1 5 3
TS ded Q= % 43 2 g B, TART AT TAbT FITHT IR (G |

(@) g Q HI HH deTald |

(@) a,,a,,a, ¥ a, P AFEE ACeE |(TT) a, +a,—a, P A Hd g5 ? dEed |
JHAE : TEl
(@) AlcHT Q I HH 3 x 45 |
4 0 -5 3 a 12 13 14
(@) uEl, Q= 2 4 5 01_|a, a, a, a,
1 -3 8 0 a4 8y 8 8y
a, = F4GT Tl ¥ ufedr @M% =2 a, = dfear Tgfad T =T dEY =3
a,, = T TR T JHT AR =8 a,, = 39T TSI T =AET qER =0

Ufeger TTa, FET ( 93




(M) a,ta,-a
—2+40-5
=3

FH 3x4 HUHN GRS [THIO0 THETH THFT AGAEE a, = 2i +j PT ETAT TEH T |

23

qHE
‘ 11 12 al} 14
Iﬂﬁ, A= [aij]3X4 HUT A= 4 a4y Ay ay,
a31 a32 a33 a34
TET, a,=2i+ )
[REEH
a,=2x1+1=3 a, =2x2+1=5 a,=2x3+1=7
a,=2x1+2=4 a,=2x2+2=6 a,=2x3+2=8
a,=2x1+3=5 a,=2x2+3=7 a,=2x3+3=9
a,=2x1+4=6 a,=2x2+4=8 a,=2x3+4=10
11 12 13 14 3 4 5 6
qATF Higd A= | 2 % 3 Al=|5 6 7
31 32 33 34 7 8 9 10
I 1.5 (A)

1. TPl GeAgEd] Iav (G e

(@) Hicamars SeERuEied IRANd THe™ | A9ds 9Arsd dged 9

TeTary |
(@) HicHID FHH AT & IS ¢ e UEed deleld |

(M) ﬂﬁwl} Ol:lmanaﬁuﬁa?i%r@?é@ﬁiy

() A HCHR ATTa, o TAF TeH FHH TAFATE TATSS, 7

(3F) FET IhRT TET A (3AT) FTHT A8 AT T
(3) T e AT TSR (%) J9T T ST e
(%) AT F AP FH 3 x 2 AT Fad HidTIHT STEHAT AT qGEAT TAHBT Hed
& 8T ?
(@) 5 (3 1 ()6 ()9

¥ ) Ofeeger T, 6T §




N (aY

2. TAH! HicHIEEH FHAAET TShAHT AT -

1 2
70 2 4
(@®) P=[1 4 2] @ X=|2 -3 M M=
3 2
1 -5
1 0 3
afe A=| 2 1 0 | 9T TAR YAEEH I (R
2 0 1

(%) a, HT & GG & 7

(@) (a,+a,)? I A B g 7 ACTaIH |
(W) a, —a,,+a, P A B g& ? d€R4 |
() AICHT A=[a],, STela =3i+2jT |
(@) #fgRT B=[b],, STel b =2i’—j 3 |

() AR X=[x],, Tl x=[i-jT |
' T
() AfgR : =[m],, ST&lm = (1_21) EX

¢ i
(%) AfgR P=[p,],, Tl p,=(ixjy & |

d S faendiewa A fawaEr 9T TR T ATH (grade point) @I TIAT
HicHR TATSTRM | AR FHiH T HITdeE AAEEAT AR T Il AT |

g
1. (%) Rrefspars S@GREM | (@) RieTddrs s@STed | (1) 0 (9) IE0 984 J91 983 (%) 6
2. F)PHEFA=1x3,P=[p],, @ X&F HA=4x2,X=[x],,

1x3

@ MFFA=3x2M=[m],, 3.0 @ 4 ) 4
* I @ B [i ?j an X ; 2 }J
A= 4 o / ) AT D
g 10 12 17 16 5 4 3

0o+ 2 2
R 1 4 9
I M < - 2 P
M [' N ')‘ e [’1 16 36]

e T, AT < ( 94




AfCHFAHT THREE (Types of Matrices)
TAPT FETEI & ¢

agfad HighR | X Afca ATTFR HicH I HiaaT
A=[1 2 3] 4 7 9 1 0 4
B=]1 c=| -8 5 D=|l¢og 1 2

5 3 6 3001 2

HITTeRT IITEUTHT,

- ofgar @fcw A AT UG A Ui B 1 I8 q9Ts qSfad AR (Row matrix)
A |

- 390 AfgH B AT U3l A 6% B | AAA TqATs AaX Higdd A= |

- g #few ¢ AT R ¥ USfR Th=T 9¢ B T faee geen aReR g | g
Hfererg arder e 9 g |

- =T #fg D AT R ¥ Uil Ige aRIeR B | gl Afaaarg v #foam
(Square matrix) A= |

i av= : & o Ao amder Gfew a1 gie, 7

YA A1 Grell Aiga (Zero or Null Matrix)

HfgFE= 00 0 0 o 0 O] N FHew FA FA Frer 7

000 o [; ol o0

[qrewd! Aaee® H&ll G 7

feguet a9 AlcFTe®al Tae® I G AIT HH Aq 9T 99 T4 JITeE O

qUFTA HITIHT Aicaeamars - HigHes A |

qI AEEEE I AUH HICHIe®dTs T HIZHIEE (Zero Matrix) Hiwg | =T
HICFEEAS O & A5 |

=

@) fawur Afee (Diagonal Matrix)

AR JeAEEH IR @ISil THRIH

10 0
) 10 3
?ﬂTfI'F{WEFM—IZO 2:|?N—8 o | He fepieE F & wwe
7
gl ?

% ) ofse T, F4T ¢




HitereRt afeel a7 HigH M AT &I [GehvMET 1 T 2 B ¥ 970 TTH 99 TITe®
ST G | A A HigHd N W1 HET [qepuHT 1,57 4 B T A TR a9

TEEE® I G | TF aFR AIdHewdl e (qhuaedsl T Tae® I
qUHTS TAT HicFeEdTs (a0 A 9w |

WW:%aﬁmM=[g g]zN[g 0 g}rrr;rcrﬁrﬁw
e w1 Al 7 o 0 0

e faepuiaTedhal qo T T AU a7 HIdHIgedrs (90 Hidad  (Diagonal

matrix) Wi | forehol AfeeRT A=[a] HT i#j T AWl 2, =0 T |

ij4nxn

@) @ Afew (Scalar Matrix)

. 5 0 0 r
Wﬂﬁ'ﬂ%’@[é (1):|?|:0 s O}mg@mwmwm?
0 0 5

& o AT TR T 7 HEA [GF ATk JaHew FEdl B 7

HITIHT T oV HICHIEEHT Hed [Thueedl USd e g ¥ HeT [aauarde
q AITWEE T G | T&T a7 AidHeeds TR Higa A=, |

e faehuie I TEE® USd (ARTEY) AR {epv HigHaers Thar Afda 9iiws; |
wiferepr Higaaes Their HicHaes g | AT faehol Hiaad A=[a] HT i#j%
WM a,=0 T i=j % AT a =k & |

() THTE a1 THlcHe AfgR (Unit or Identity Matrix)
10 0
: 1o :
ERICICEL L I:O 1:|?|:o 1 o}mﬂmmwmwm?
0

0 1
& o A ARTER G 7 FA B 7 A [qFUETEFH AEETEE T B 7
HITHT o a7 AicoRIewaT GeT [ahueedl 9 s | 3§ T el [ahuarddes
g9 FIEE U T | GEl A AigHgeEars UHrg AEHR (Unit or Identity
Matrix)*lﬁl@l
qeT faepviept o qee® | UH Thoy HIZHIATS T H(EH (Unit or Identity
Matrix) S, | AT HigrTes wher? Hicades g | AATI: b e A=[a,]
o T i BT AN =0 i=j & AT o, =1 5 | ThTg AiCHRIEETS [ & ST |
aﬁzxzﬁwmh[é (1):| T |

e W : F 99 TEcHE Afcaes TR #iga 9 Aihes; 7

Ufeger TTa, FET ( i




(%) PrpeeR Afew (Triangular Matrix)
Jere! Afaaes AFTT T FAHA T{a
2 1 2 2 0 0
- [0 3 8] 5 (1’],[5 3 0]
0 0 6 8 -3 6

A1 AfcaaaT [aeudaes @il T |

Tel, afedl 35 HicHaeerl A& [qFua=l qauefcH Jeees O g | Tad qe
fereputsrear wqqdchl S IITEE 7 TUHT Ul e avNbR Afdaelrg Hiidedt
%T*IQEIIEFR ﬁ'ﬁ;‘oRT (upper triangular matrix) A |

T IigeetT 35 AidaHeedl He [qehurs=aT A T Tae® I g | Ta qed
%fw 'El'Pc}?RT (lower triangular matrix) A |

a8y wifgert @e dfewmeedrg Praser Gfcw wfaeg |

e faduieat HIfT a7 qAvafchT T 99T &% YT TUH ANHR A CHdrs
Fﬂﬂjl LA ﬁﬁi._aRT (Triangular Matrix) a1 AT Ao FT&GI LA ﬁﬁ}RT (upper

triangular matrix) ¥ Tl %T*Ia RAK ﬁﬁ‘,‘oRT (lower triangular matrix) T i:sr' PEAEEa g |
T AR A, PIomerR Afg 90, A=[a] AT i>jdTi<j # AWM 2 =0 &S |

ij4nxn

@) watafa Afee@ (Symmetric Matrix)

2 1 2

TR Higad A=| 1 3 8 | AT IS[THT HUH AIIeEdATs Ae<HT T A<HT
2 8 6

HUFH qIewATs TSFTHT TCTEE | & Bk GSAHAT ? % Ufecies Hida a1 7

AT AigaT A AT 984 T dex ATerdTe &l diel HicH awg, | a&dl @l o0
qUHT HigHT A e qutafq wfca v |
TIAT AR AITHRTAT T (column) T3 TSI (row) AT T TS (row) ®Ts e
(column) T IRATT T AicarHT F TRETT THTHT el Aidarars qafafa Afea
(symmetric matrix) A= | WWAWW HU A= [a,],., |7 i;ﬁjEF\f?'lTﬁT
a—an

n>

@ R Afewe® (Equal Matrices)
o a a b b ) C
WH@W@EA—F: aZl?B—lb: bZl&ilWaUTbUWWWWI

o ) e T, e <




STET a, ¥ b, TSI GITEE & | THT FH I3 ACHE® aMaR G o 91 & FH ¥
TS TIE® eI |

) 3 7 9 ) 3 7 9
GR%:A=[5 1]?B=[—8 5],C=[5 1],D= [—8 5]141 HiaHTE® A T C F1 FHH Ial
3 6 3 6

B ¥ TN Gahe® Ui aRTeR g A A1 g9 Afgaieedrs arear Higa 9fiws; |
TAATE A=C o TAI575 | TATT HZHIE® B T D 1 ¥ eI B T AT AaTEw i
TRTER G, AL AT qof Aidaewars a¥rer Higa Widwg | J9es B=D o S5 |
TR HfeHIE® A T B FH IeT I T TEIAT ISE® U aRTeR G et AT ol
HieaTeedrs aXrar Afaa AfaT | TS A£B o WSS AR A£DES |

FT TET T ST ee® Ui sRIaR AUHT HidFeedrs aR1ar Hidad Al | Iy
gfg g5 Aicae® aRTer AUAT fa-esd! wF ¥ TGl Jee® qiq aRay §7a |
SN -[5 7] "wa-1,b=5x-3%2-2 5%
SaTeRuEted faeur Hfcaer airaraT feqer |

qHTE

F 9T a7 AfCHTRr HEd A qIEEded I 99 GIEE O g 99 Il
200
Hiaarars faeor Gfcag afves | 9= A= 8 3 8]

x 4 2 a
RIS ] = [10b | ]WI a,y,a ¥ bl HIMe® Al AMITE |
JqHE

_[x 4 2 al
fagT® |5 y | = |10b 1
TZ HfeaIe® aRTeY qUHT [aTeed Tl Jaees I aRTar §7a | el geral
TITIE® AT T,

x=2 y=1 a?=4 10b=5
Hw,a:i\g 3T‘<>3|_°lT,b:15—0
ATAT, a=+2 3T?F=|T,b=%

Lx=2,y=lLa=%2,b= +

Ufeger TTa, FET C R



6 4
S 2ty 4
x?yaﬁafrafrwwwm[xs Y 8]?[5 x+y| TER WA 7 AT
TSR |
FHE
~ [2x+y 4 6 4
HIAT, 5 gl =15 x+y
2x+y=6...(1)
x+y=8... (i
AT g THIFITEE & AT,
2x+ty = 6
xty =8
X =2

x I AT FHIEII (i) AT AT, y=6-2x=6-2x(-2)=6+4=10
S x=-2,y=10 VTAT §5 HlcHEE aRTE &5 |

TP 1.5 (B)

1. (%) A% AGH A=[a) ST TR H FT ATEIHT A T AR g7 7

() m<n () m>n
() m=n () T 9T &g
(@) IIREVEET qdAH HicHe®md a=T e :
(1) AV HidaT (3 fearepor Afaay
(3) ThaR HigH (%) gufafa afaa

() ThTcHS HigHT T Thax Hidaaias qaqr THerd |
2. [agUHT HidaHm JFPR delaly

P 10 0 2 0 0
m[n" 'ql @0 1 0 @3 3 0
o 0 0 1 0 2 6

_ 2.0 0

(123 5] (2 [; ‘| @ o3 oJ
Y 00 6

o )

Ofeeger T, el §



3. WWnyTzWHMS@WMHM S\IHI

[x—1 2 Eﬁ
" | 2y ] [10 5] T
@) >x —1 ] 3T UhlcH®b HidHT &l |
| 2y 3z45] o SR Ak
16
0 |5 xy] [Zz— ]

[3x+1 0
@ g]w%@m7ww&@wﬁ.
L 3

() 25y yzs]quﬁﬁrﬁiéwz‘n

x+y 51_1[4 5
(a)[ 2 4]_ 2 x—vy

2x+y x-—3y]_[10 12
0 P ol P

[Smx Cosy] [ ]m0<xy,z<90

3 tanz

a—b 5]1_1[2 5

4. le%f[3 8—[3 ab] AT ¢ T p F RTEA ATHEE Bid Hid B |

5. afg dfgr A o1 qefade Ig@T (20-3) ¥ AEH AGET (y + 5) B AR HigH
B T TgfHIehl ASET (x +2) ¥ el @M 3y - 1) B | G AT B TR AlCHER
qU FigHT A FT HH T4 TSR |

g
1. R TEsTe | 2.(F) ThaY Higad (@) THE HigH
M) Tedl AR Blg (9 g Hide  (3) gHHlT dfcaw (=) faepor afea

2 _
3. (F) x=8,y=5,z=5 (@) x= T,y=0,z=—§ M) x=+4,y==2,2=4

(&) x=2,z=21 () y=5 & x=4,y=0 (B) x=6,y=-2,z=-3
(31 x=30°,y=0°2z=45°

4. a=4,b=2¥Ydl a=-2,b=-+4 5. 7x8

Ol T, T § ( 59



1.5.2 ﬁf{ﬂlﬂ?‘[ fraeE (Operations On Matrix)
Afgaqesa siie (Addition of Matrices)

F I TAAHT T T AGAARGNT HGFTAARITH [qahT qUHT AT, ader ?
FTIAHT TRHTIER (kg) TA ANABIHAT IJooi@ TR B

qfeet Tq AW
fa /afeATor | e | et | prget fam /afeATor | e | T | #rsel
AR 3 4 6 AR 5 73
SIGELR > 7 10 RIGELR 4 6 |3
LR ) 1 HEITETY 7 S

AT g8 AMAPEE AATT T frfafad TAeeH I AETer

(%) ATSAAR TSATeT THAHT T STHAT HI .51 (kg) AT faehl FAT &Il 7

(@) AFTAAR el THAAT T STHAT Hicl &SI (kg) FISl (aehl AT &l ?

() ATEAARERG HGTATRATH Feelld TAHT T JF aXHIIE® Fid Hid ..
CEIR-E1

STIFT FARART ATARHAT el TS T IMAT THABT Tcdeh ALBIRIBT [aghl TRHATATS
HfcFgRT MR T qidg,

5 7 3 3 4 6
4 6 5|,B=|5 7 10
7 3 10 8 5 11
9 Wi SSh! EEIATAR AlcH A ¥ B A5 ATTHHT AT

A=

5 7 3 3 4 6 5+3 7+4 3+6 8 11 9
A+B=|4 6 5|+|5 7 10|=(4+5 6+7 5+4+10|=|9 13 15
7 3 10 8 5 11 7+8 3+5 10+11 15 8 21

AR HSTAARAF AT A 8 kg, 9 kg T 15 kg , TMAAST FHHAT : 11 kg,
13 kg T 8 kg TTEL FIISAT FHAI: O kg, 15 ke T 21 kg [T T |

THE HH AUH HICHIE® AT SIGH ¥ T3 dihes | T Hide® SAle Tal T
TP JaLeE HA[q A AeIe® SAISATe | Hidaagwmd HeISH I SATgeh!
& iR HUATES |

=3 ) ofse T, F4T ¢



0 -5 2
q-ﬁ{A_I:I s 3:|?B_|:§ g é:IWAJrBaaTABqﬂTWHTW T

|qHE

6 1
30

:[o+2 —5+6 2+ 1]
1+7 543 340

T8l A+B :[(1) _55 32]+[§

B
n AR

:[0—2 -5-6 2—1]
1-7 5-3 3-0

[— —11 1

1.5.3 ﬁfgw ST TUEE (Properties of Matrix Addition)

(@) q=Y f1a¥ (Closure Property)

AAHT IETE AAAT TR :

uﬁzp—[; i]TQ—[é g]wPJrQwﬁﬁF;WW?%P,QTNQH

HHe® U3d Bl ?

. 3 5] 4_[1 3 I3 51,1 3] [3+1 5+3]_[4 8
RCULE PO SO R P R B Rl P R PO B NP B M
Hiaa P T Q T FH 2 x 2 §aT [AHE®Fl ANHS P+ Q U T3l Afaa T &1 Fa* FHH
aT 2x2 B
TZATAT AU FHPT HidFIETh TRTH I FeT hHbI HidH 7 g | Aidaa gl
ar TL'UWI'FEE el TUT (closure property) A |
R wee : F Hierresd garsH 9f vt e W v ¢ SererurEfed T e
fep FepTe e |
@) %W faf @ s O (Commutative Property)

R TS FOH S T

OfegeF e, e ¢ ( G3



A+B ¥ B+A &Rl & T3¢ Afas A8 ?

a+B= [l ;]Jrﬁ 2]:[1+2 LHO_ 3 )

2 2+1 3+41 13 7
2 07,1 11_f[2+1 0+17_ 3 1
Bra=[1 Gl+l; al=liT2 4ial=1[5 7
TG, A+B=B+A AT | T S[AGF HCHIEEH A+B=B + AT | Hiaa STeHT T
‘\“IUIF'IITEEr Fa fafraq U (Commutative Property) afT=s |
TGP AR TH HTHFIEE AT B U A+B=B+ATS | Alca g F&dr Turars
FH¥ [T O (Commutative Property) WA |
feRi w2 ;& Afcweedr gargHr uiv wufafraa w9 g ¢ SaTeRvEed
T T (TSR (AT e |
@GN IS T (Associative Property)
5 s M 0o 5 1],~_[1 1
A, Hfeaes A—[3 2],3_[2 Z]TC— 0 1]a|
(A+B)+CTA+(B+C) e,

R (R R B KRB
ava+o=[2 0 0+l -G A+ A= 2

. (A+B)y+rC=A+(B+C)

AT HigHeEdl JASHl IFUI U &7 |

T AT THFHHFT HIHREE A, BT C AT (A+B)+ C=A+ (B +C) & AT dfeel
AT B INTHRAHT C @M% SIS ATST INTHA T AR BY C I ANThHA A5 SISl 33
@I"TW?T%W@ | WWWWWW (Associative property) A |
R W 0 F Afcrewd wesHT UM ISEE MW A g ¢ SaTeduEied
T T (SR AT e |

(&) THHSF T (Existence of Additive Identity)

N 1 1 0 0
'Fl'l_flTA=|:2 3:|TO=|:O O]EI

¥ ) e T, e <




ad,

sro-ly 488 0-178 370 -
ora-ly 8+l Y4873 8730 3-»

TH AP HigHT A BT AN, A+O0=0+A=AgT T SAfgel I &l FHHB
USel o WicH UiEeg | g%l @iadl Hida SISdl Ul UhicHeE [0
(Existence of additive identity) a1 |
& i AfeRT A BT AT A+ 0=0+A=A &7 TR STeeT T AET FHHPT TIAT T
Hfaa qrewg | Aidad STgeh! I¥l UATs ThlcHeE U (Existence of additive identity)
A |

@ -ire®r faadi Faw (Existence of Additive Inverse)

~ \ 0 -5 2 N ) = c ~ N
Tger Hiew fadt, A=|; s 3l,a?u?;WAwmwmjuuﬁww

nﬁaﬁwmﬁﬁwwwm?

qF9T Alhra ST A TIT HigH B = [ s ]ﬁ?aﬁ
W"“B:[g _55 32]+[—01 -5 —3] 8 8 8]=0
L A R e B I B

T A+B=B +A=0 (YT HlcH)
AFT g5 Algaaes SIg &l O Hiddd ATTH AIH 5 Hidaaeedls ThaTehih!
Faqﬁaw?;aacrﬂﬁ@|
e U HGHT A BT AN, A+B=B +A=0 (I AlaHT) T T bl T FHPT HiHT
B =—A $fcwg | Higa SISl AT UeTs O 97 (Existence of additive inverse) A= |
IRAT FATITHT AY B TS UbHAHH! [Gq<Id Ao 9w | Aaiq, & 9f Afaaq A &
faqera A Fer HP! A AR —A T |
1.5.4 m @ U (Scalar Multiplication of Matrix)
HigHT A ATE F TheaR k of U TET A FI G GIEEATE k o U TS, |

a b ka kb
T*R%ZW%A—IC dl‘ﬂ‘l kA—lkckd] T |

Ofsga e, e < ( c4



?Tﬁ{A:li ;Iwmaﬁmﬁwﬁp
qHEE
Tet fagus Afcd A= l2 3]

M aa= [ 3= [BX2 3X3|- (6 9

3x4 3x2 12 6
" 3A= [12 6
2
afe A= [90]?B : yl&?A+BWWWQWWWx?yW
Hidex gl C'I*IId"lSIH |
T

T&l A+ B T3l 7T Hidad HUHTA

PHERHEN
l+x 3+2y _E) OJ
HW’[—9+9 o+0}‘0 0
0 0
1+x 3+2y _[ :|
EREI -

-3

I4x=0,x=-1, T, 3+ 2y =0, AT, 2y =3 AT, y = >

AT 1.5 (C)

1. HigHF SATE T UAIH I9 Ae® & & g ! deled |
2. (®) HiCH SSH UE® & & g, deTed |

) AME A T B THIT HHF HiddTe® B | A+B=B+AdTg HAda ASH &
U A 7 AeTRE |
HfcR SIS U 0N d&Ted |

3. TAH FA & HAdHE® e T Alhvd, 7 FRUMET ACTald:

11
() A=B (ﬂ (@’)P={2 O:| M Q=[1 2 -2]
4 2

37
&) R=|2 5 (E—‘})X=E 5J
4 2 7 0

=% ) ofse T, F4T ¢



4. ?:riifx:E SJ?Y{; (5) AU TeTehl HigHIE® Ol TSl

() X+Y X-Y () 2X+3Y

1
(&) 5 X-2Y

(@)
_22 —4—5 ~ ~ ~ ~
5 (a)aﬁx{g 6:|'<'Y= AU HigaHd SITehl FHAETAYT ITOThl TEETT

7 0

TR JHIOT TR | &% HicHIga(a=hl HerSHT 9id AT T { &7 7

ey T R SR |

@) ?I%P=E 2,Q=E ﬂ? R=B ﬂwfr?awaﬁe—cﬁrmw

TETETOT TRT GHIT TRl |

@@ afs M 1 0 _1],N— 1 0 _51],H= é (2) —Sl]wwagw

"3 2 517713 2

> =~ °

() M+H=H+M A M+H)+N=M+ (H+N)

() M+ (-M)=0 (0 T3l FHA FH FUH T Hidad 2l |)

6. TABI JUF AALITHT x ¥ y %l HIHE® Il TSR

1 4x] 4 21 [5 8
%) [0 3]+4 6]_[4 3y]

1 3x 4 21_ o
() [O 3 +[O y]—ll\l\3¢|2x2 hHPl ThlcHP Hl;cwﬁl
N x+5 2 N N 4 27 s
(W)Hﬁ:trﬁ;w[ 0 Zy_glm%qﬁ—crtrﬁgw[o _7]€TI

5  4x 4 11_[5 8
= 2[7 y—3]+3[—2 6]_[4 3y]

3x 0 4 0 <. N N
() 2[0 y—3]+3[0 6]Qd¢|ﬂH|d9ﬁH¢|21’rHH?§‘oRT%T|

7. (aa)uﬁl?:[i _02]? 3P+X=[g Z]mewml

(@)uﬁ:P:B _02] rrR=[* 8]%2P—3X=3Rgﬁﬂ‘?fﬁf§?m

30
X 9T AT |

8. aﬁﬁﬁAWP+Q=Eﬂ? P—Q:E QWWPIQWW\WJ
9. Hﬁﬁﬁwxzﬁﬂwﬁﬁﬂaxﬁmﬁﬁﬂﬁwwm|

Oz T, FET ¢

g9




Ne)

A FH
(@) Rrewdrs S@eTR™ | (@) FHAEHRT IO
(@ AE A,B ¥ C TN FHHF! HH &, STGH (A+B)+C=A+ (B +C) e T 0T qiAwg |
THE FHH FAUH JlcH A T X, Aig P T R

5 11 31 1127 1 0 -7
®) X+Y=|j50] @ X-Y=|] (| @2X+3Y=|3;7 (@) 5X-2Y=|10

(%) AicRTEI=Pl TTSHT FHENHT T AT &2 | (@) ¥ (1) RIereharg Qe |

(%)x:%,yzs (@)x:%z,y:—Z, (@M x=-9,y=>5 (‘J)x:%,yzu @ x=2,y-6
-10 -8 13 2 -3 =2
-16 3 2 2
® X=|3 12 @ X=|3 4 8.P=|5 , Q=1 —4
-4 & 5

: E6 ,17J 10. [(1) ?:'W?H’OF A

iR

5/5 ST THE TATE AATThehT Tl LA THEHT SATTE | U [R{aHeT e 5
TS IT S FAN g Hicaaadhl [hames deted | Al (RamgnRT il
HISTT T e FIqaad TAR T FEATHISTHT TEd TR |

5/5 STl THE TS [aaTerderl THANEAT SR | & dI9 [&el Tmar @¥
TTTHT G@HATEE (@I, AXERT TAT A=) AAT AT TRATIEE (kg) P TATSH
TEFAT TR | T THAGHATs ACFIH TEIAT @l T fad AT Fiq
AICATIHT @M1 @X T AigHdl fRar T 91 TS Herd | dlihUehl r=mHT
gfqaed TUR TR FETHSHT T&d TR |

T (ATl ATHT SRAT ITAT HUH] HIATSH AT FFaTh] graddd T3 (S -

Google, Chrome, Firefox, Internet Explorer etc.) rer ﬁw aﬁ AT TANTE®
QIS T FEATHISTHT TEIT Tl |

(SX=Y

) OfsegeF T, e €




froiorfdifa

I 2 (Trigonometry)
2.1 IS
PreTsTepT ATHATaT HI0T ¥ qSle®dl AIITHT AT TTael Tgel faem et & |
W(Hipparchus)ﬂwﬂmmﬁmmﬁm%ﬁ?ﬁwm
TEHAT THT 19T |
PrepTorfafaeT T2 T @RI fase T qRIerAT 9% WUHT qIgeg T ATSTHIA Sifqe e,
sfafrafee &aar acafas qUdr Urges | ITERUHT AT ATAT a9 T UeTSETh! IATh]
19 fd, Gt (ATTRT 9 TH, TS A AR TH T AT HTAEEHT (AT HITH]
TART ASEH B |

TRTSHl IS HIA Tl TMS alell ? ST el 7
2.1.1  HE A9 (Measurement of Angles)
(%) weEE 9gfa (Sexagesimal System)
TF UGITHT FIUEATs (ST (°) ThrgHT AU, |
i:v $\ ~ ﬁ N ) 'Qa; ~ ]
360° Bl I g5 T Tk GHBUHAT 90° §eg |
IAE 1° A% 60 AR T 1 fovears 60 TebveHT
[T TRUH &7, |
TR 0 1 FHET L 9o° (fed)
1° (&9 =60 (FAQ)

~

1" (fr9e) = 60" (Fbre)

|

Ofezger TIfTE, e § ( g2




(@) TAE qGfT (Centesimal System)
TH GEITHT FAE T () THIEHAT A | TRHH
@S IRIEAE TETET Uk Fehl GREHHIT Tl 400¢ T
P T3 T | FHBITHT 100¢ &7 | TIF 1¢ TS 100 FA+E
T YAF | s 100 HebeeHT [HTST TRTH &7 | _
1 FHHIT = 1002 (TE) 1 tereirr = 1008 ()

18 (U8) = 100(fFa)
1" (A1) = 100"(@kve)

(F) 60°15' 30" TS TR TFITh! YbrgH T |
(@) 20°10' 12" AT5 (AT TaABH |

HqHEN

(<) a?f, 60°15 30" = (60 x 60 x 60 + 15 x 60 + 30)"
= (216000 + 900 + 30)" =216930"

() 20°10'12"

a -]

10 12 1 1

- (20+=+ ) =(20+:+ %)
60 ' 60 X 60 6 300

- (20 X 300 +50+1)°_ (6000 +50+1)°_ (6051
300 300 300

(%) QTATTF FGITRT HbraHT TR © 278 50' 60"

(@) TSHT TEealH 458 40' 90"

qHEA

(%) 272 50' 60" = (27 x 100 x 100 + 50 X100 + 60)" = (270000 + 5000 + 60)" = 275060"

o

) =20.17°

(@) 45240'90"

. 40 90 g
N (45 t10 T 00 ><100)

9 )g__ (450004-4004—9)8__(45409
1000 1000 1000

4 g
_ (45 +=+ ) = 45.409°

o ) ofse T, F4T ¢



2.1.2 YN T AANF TEIAAE THAB! GITAT IR (Conversion of

System of Sexagesimal and Centesimal to each other System)

WIS ¥ M @it EaRel Feqar T A |

ECCE R A ] LN G R G AT el
afead T qfee

HGIEIE A AT E R CERIN PR
afeaee T qfer

ETHIEATS g8 B,
1 IHHOr =90° (fefram)
1 FHEOT = 100¢ (TSHT)
_A: 90° = 100¢
o _ (100\8 _ (10\8
=) =%)
AT T BRI A9 Do T 9,

pe= (19—">< D)g

EHEATS 9Tl 3,

1 FHH =90° (Fedrm)
1 FHRIUT = 1002 (ISH)
T 1008 = 90°

= () =)

AT FeT PR TS T G T 5,

o

G*= (19—0><G)

weReTeTE GFIaHT faguHr FIT g1° AT AAAF TG (IS) AT BRI THE |

JHEH
Tt faguas! H0 =31°
TS aTer @, 10 = (19—0)

g
a9, 81°=(19—0>< 81) = (10 x 9)8 = 90¢
7 81° = 90¢

BT

g

ST TZITHT fEZURT FIUT 60¢ TS TRMME Tgraar (i)

JHE
Tet, [agTHl HIT = 60¢

BT arer B, 18 = (19—0)

o

99, 608 = (19—0 x 60) (9% 6) =54

ad: 60° =54

Oz T, FET ¢

~

AT BRI T |

29




[TSUHT BT 64°51'45" ATS TATNE (IS) TITAT TATOT T2 |
FHE
T8, TgUaT BT = 64°51'45"
79, 64°51'45" = 64° + (5_1) + (L)
60 60 X 60

=64°+0.85° + 0.0125°
= 64.8625°

o g A, s A g, 0= ()

g
T, 64.8625° = (19—0 X 64.8625")

= 72.06944*
= 725 (0.06944 x100)' = 72% 6.944'
=728 6' (0.944 x100)"
=7286'94.4"

AT 64°51'45" = 72 6' 94"

fTgUeT HIT 56¢ 87 50" ATs TN T (FSHUT) TGITHT AR T |

TJHE
T8, [SgUHT HIT = 56¢87' 50"

87 \8 50 g
7, 56¢ 87 50" = 56% + () + )
100 100 X 100

=56%+ 0.87% + 0.005*
=56.875¢%

9, Jears fedirT aweT, 1:— (120)

T, 56.875¢ = (120 x56.875 )
51.1875°

— 51°(0.1875% 60)
51° 11 (0.25 % 60)"
—51°11' 15"

I 568 87'50"=51°11"15"

e )

Ofeeger T, el §



T% FIUEEH AN 100° T FXF 20¢ AU [qrileedl 919 [SUHT 901 TSIl |
FHH ¢
Tel, ATIITF FIEERT AT x Ty WAT |

c 9 °©

g = =

FeTe e 7, 1= ()

9 oo
20:= (<20 =18
afedl FAATAR, x+y = 100°

TTAT, x =100° =Y ooeeeeeeeeeee, @)
TGN FAAAAR, x—y = 18° {202 =18° g HUHIA}
FAIAN, x =18°+ Y e, (i1)

A, THIHT (i) Hlx Bl AT FHIHIIT (ii) AT IET
qIGT, 100°—y= 18°+y

qIAT, 100°— 18° =y +y

qAAT, 2y = 82°

JI4T, y= 8%0

qIAT, y=41°

Y, y B A FHIHIT () AT AT

HqTAT, x=100°—41°

qIAT, x = 59°

qd: ATALAF HIUEE 41° T 59° § |

PIITehT g% FIUEE 3:8 BT AUTTAT G T 9T BT 81° & | PIISThT T FloEEes

IEHT BT THR |

JHTE
o C
Tef, M1 ABC T,
AT, ProteRt dfeslr HIor (£A) = (3x)e I
Pt ST BT (B) = (8x)¢ Jat:=

PorsTstept ST 10T (£C) = 81° = 130 x 81)"=90¢

ofeer T, T < (=3




ETATS 9TeT @, Fst ABC AT
LA, 3x + 8x + 908 = 2008

EPLH
EOCH

11x =200% —90#
I1lx=110¢

110¢
JAI4T, x = 1= 108

o PIsgTeRT dfee I = 3 x 108 = 30¢
[ASTSTeRT T I = 8 x 102 = 80¢
PI¥STehT =T HI0T = 90

T 2.1 (A)

Qredl 313 A e |

(&) 1 FHHT = ... (&I (@) 1 THPT = )
() 2 FHRM = ... W) () 200¢=...... (feim)
@ r=(=) @ 1=(Z)
2. YERAE TG dbea T aToeld -
(%) 35' (@) 50' 40" (M) 30° 40' 50"
(¥1) 55°30' 10" (3) 10°25' 48" (F) 55°56' 28"
3. UG9eTH EEAS] (sexagesimal system) ¥ QTcI9TeR agid (centesimal system) EIES
QeI TS AT JART et Mg, | TR el g, 7 JeTervrdied Jeferd |
4. vegemeTE () qgfqer saeted ¢
() 30:20' 10" (@) 25¢15' 10" (TM) 452 35' 25"
() 30e12' (F) 262 15" (FN) 4748 49"
5. qAiE (US) YITHT deARd ¢
() 25°45' 30" (@) 30°15' 15" (I)  49°50' 25"
(E1)  44°35'25" (3) 80°50'20" (F) 76°26' 33"
6. TSUMT sEegd :
(®) 500 (@) 80¢ (M 1308 (%) 160¢ () 700 (FA) 250¢
7. USHI TERIY
() 50=40' 8" (@) 40:32'33" (M) 562 85' 50"
(B1)  45:35" (F) 37¢50' (F)  98:42'37"
RY ) O T, e <

AT BITHT TRT &
2000 7 & &l 7




10.

11.

12.

13.

14.

15.

16.

USHT TTe el

(@) 45° (@) 270° () 18° (&) 36° (3 108  (F) 54°

F AP PIISTPT TIT HTT 60° F |

(%) TIeT BT H(q [T AUHT ASTATE FHRHOT (ST Wi 7 referd |

(@) FHHT ATSTHT FATRT SAT 97 il ISHT §98, 7 AR |

(1) STl BIUTRT AT FSUTHT IT RIS |

STt A AT S0 1:2:3 P ATITHT S | AR ThF HIEE [SUTHT

ESICRICE N

T3l AT AT PIUEEH] ATTH ATIT 2:3:4 T |

(&) faeires®! AT ST 91 FTSa 4 |

(@) faese | YSHT 9T TSI |

T3l (ST HIUEES ATAT 5:7:87F |

(@) fa-iresas! |4 UM 91 aS-ed |

(@) fa-iresa 49 ISHT 97 aMSHa M |

FAHAHT TR AT BIOTEEH AT 3:4:5 6 G |

(@) fadre®Eer A19 feU™T oar @S |

(@) FHET AT PO T AT SAT HIUATE JSHT TRace T faeieedl wih
ESICRICE N

T faguert PsTHT TZaT #0720 B | ATFN g5 BIEEH AT 1:3 B |

() @bl T3 HIUEHH AT [SUHT IT TSI | .a

(@) AR T FIEEH AT FSAT T AMSTE | f

() @bl 5 HITEEH AT 1:5 FAHT AT oA HUEeeh] [SUT ATT Bl Hicl
g 7

PISTehT T3 HIUE® 3: 4 Bl ATATTHT B T =T B0 602 B, |

(%) 60¢ FXTAX HIq (AT g, T ARSI |

(@) PrasTerr 1 Fiveen! {3 AW 9AT AR |

(T1) PIUTRT ATATIAT HT ST H&q TRl 91 8, prRuraled et

T3l FHHUT (TSR] TIaT BT Teh FHDUTH 110 qT g |

(%) TF FHHU SRR F(d (Sl &5, AT |

(@)@Wﬂﬁﬁ%wwﬁm%ﬁﬂfﬁ,m|

() AR FAF Hd TS &1, T TSR |

~

Sl

=z e, e § ( R4



17. 3% HUEEH ART 100° T AT FIUEEFH HIF 20¢ B T,
(@) 1 feIl saR #q I8 &7, JER |
(@) T5 HIEwd! [SUl AF 907 AR |
(1) I HIUEw TSHT IAT IR |

18. % HIEEH AN 45°F Tl HIUEEH] FIF 30¢ T |
(%) 1 IS AR F(q [eUT gy, TETad |
(@) T5 BIEEH [SUT AT Hd Hid gy, TAT NS |
(1) JKT HUEw YSHT IAT IR |

¥a¥
I (%) 90° (@) 100+ (T)200¢ (%) 180° @ (5) = (1)
2. () 2100 (@) 3040" (T) 110450" () 19810" (3) 37548" (%) 201388"
3. ToerFeTs FEISTEL | 4. (%) 27°105124" (@) 22°389.24" () 40°4921"
(%) 27°628.8" (3) 23°2448.6" () 42°44'11.07" 5. () 286237.03" (@) 33:61'57.40"
(T) 55:3780.86" () 49:5447.53" (%) 89:8298.76" () 8493'61.11" 6. (%) 45°
@) 72° (M 117° () 144° (8) 63° (3M) 225° 7.(F) 50.4¢ (@) 40.32¢
() 56.85¢ (%) 45.0035¢ () 37.5¢ (=) 98.42¢ 8.() 50: (@) 300¢
(M 200 () 40t (3) 1208 (%) 60¢ 9. (%) 90° (&) 100¢

() 30° 10. 30°, 60°,90° 11. (%) 40°, 60°, 80° (H) 44.44%, 66.66¢, 88.88¢

600
12 GF) 45,6372 (@) 505 708, 80¢ 13.5) 60, 80°, 100°, 120° @) (%)
14, @) 27°,81° @) 30¢, 805, 90¢ () 18°,90° 15. (F) 54° (@) 54°, 54°, 72°
10\¢
(M) Ttz 16. (%) 90° @ 27 70 17 @ ()
590\: (4104 9y o ,
@) 41°, 59 m (5 (550) 18 (5) @ 92,36 (T) 102, 40¢

% ) ofse T, F4T ¢




2.1.3 ﬂ?ﬁ'q' AT 9gfa (System of Circular Measure)
AT (19) FOrHN A

SUIF] THEA] TSR | ATATE 3 cm WRT I¢1 (g dsia| O WUH Ul Id
fg=1erd | gl dia O are URigH fag Afas swdeura fa=tem | dd=arad
FRMERX & =9 [qed | qgearad aRfaAr uH fa/ A ae "el A19d aieied
HH! fag B AT FlEAed | FICUH AT fag B T (a5 O FISAad | A THA Al
HTSHT AT BT AOB &I HIF (ST F(q 75 7 AT HUATs (10) WeTT A, |

FATT AT I AT HIAE TG BT | T TGITHT BIUEATs ST (radian) () THIZAT AT, |
(1°) ST BT AAHT JART HgHT AR HIATH AEATH] =TT STATTHT B0 2 |

(ST HITHT YTAINIF UHTS (standard unit) &1 | [ESUHI FAAT H5las O T AIATH
OA=r WTH UIAT I B | &l AIATT OA T SRTER TTH AT AB B | T,

OA=AB =r B
¥ ZAOB = I° &5 | ‘A
TR HT JET TRIFTS Y@ | Febl dNTSal 25 bl B0 avg | o

FAR! HegHT T TR B T 21 E73 |
2.1.4 [T T IGFfTAT ATEA (Theorem on System of Radian Measure)

AT AT ggiaen favaeardy &aaT Aifde ATUHT FeT fagraes oA | faieedars arers
AT GHIOTT TRTHT S |

qreq 1 "IFETT TS AR HIT & | (Radian is a constant angle)"

THTUT: F51avg O ¥ AIATH OA =r HUH UZel aq B | YA OA F TR AU =T
AB T | WA OA=AB =13 | e 1 €1 aR&X ¥aTg HUH T AB AR Hwr
I AOB fa=it | €TT (radian) T TRATHTATAR LAOB = I¢ T3 |

AT AO TS favg C T AFATE T AC TATAT | FAATAT, FIAH] lB
A

9T (C) = 2ar '

c N —_ 1
9, sl qfife (ABC ) =7 x 2nr =

A

FHIT BT LAOC = T I = 180°

OfzegeF T, e $ ( RV



o, SATTHATR! ATTATITR, Frard BIUTEEh! AU [T TSI FIUEER] TEHG FATTHI

FAITTET SR(ER g7, | T,
ZAOB _ AB [ g 10T ¥ GG ST TS |
ZAOC  ABC
1€ N c ~
o, E:% [~ ZAOC=180°¥ ABC = fr, srdgerepl afefiy |
1 180°

1¢ %1 | AT (r) T AT &7 | TJA 180°T 1 T = AT STTHTA 1 TIAT
qFAA B BT |

fe?r, g 7 Feawta=rort qwereg dqTeT e+ qoAeh! ANl AATT T Grell 313 T TR |

IO fedr UE] fiEpE
Tch qﬁm‘u‘r ......... 4008 2mt

W-UT 360° —ome | e Z_TEC_ 7'l:_C
w 5~ =7
agr' W‘UT 180

2.1.5 USRS, JHAE T T 0@ =" (The relationship among

length of arc, radius and central angle)

HIATH 4 cm ¥ I (5 Fsideg O WUH a0 [=1ad | =T AB T CD fag™ | & =9
AB T CD IHT HTERT &ead HIUE%w FHHAM AOB T COD AT TASTRE | A Gl
TEIATETE AT AOB T COD FT HIIT T4 {qe@e! AT T RIS | RIS, GRiT T
SARFT FREIATEATE HUEE AOB T COD  HIIA TR fTrg®ehl Aqad Il TS Tar |

F BRI HIU AFH GG AIET (ST AOTHT aRTER geg, Al T AT AU
TAH B 7 BARA TR |

A 2: AHATH r THTE TP TAHT THATE [ THTS HUH! =TT BrgaT ST BT 0 Y /T
o=(L) g=

YHIO : W ABC TSAT I &I, STAHN Fwgiavg O T AT OA
—r B | T FF AT AB 7 ABC )W TG IF FHT FEE
FHIT. LAOB T LAOC T | AB = OA = radius () & | Ifga+
(radian) T TRATITHATIR LAOB = 1¢ &7 |

ABC =17 0A 7 OC Farerar & 1 LA0C=6 T |

s ) ofse T, F4T ¢



o, SATTHATRT FTATITR, Hrald PIUEEeh] AAATT (o TSITAT PIUEehl TEHG FATTHI
FAATTET TR §7, | T,

VRN
¥, /AOC  ABC
/AOB  AB

o B U IR BRI B (0) =

[ESUHT HIT 75° ATe WA TGIATHT BT T |
JHEN
T, [aguahl HI0 = 75°

ETHTTS 9Tl ®, 1 = (1%)6

SAATS0 = (l x 75)C= (5—“)6

180 12

AT 77 |

ofeer T, T < @K



Ry

iaéﬂa:l Eb:fUT = 8
ETHTATS ATeT B, o= 200¢

2009
="

s

a 5-’*:(@ x 5?”)9: 125¢

'8 bid

a2 = 1258 7 |

T3aT GHH FASTH T3 IAREHH Fih 7; EX
@) g R H feft w7 g

(@) 3% FAREER AT x° ¥ y° [da1 a1 35 THFEE deleld |

>

(M) & AAFUEES AT [SUHT T AMSTe |

|qHE

c K ° T o
@ % g e w5 = (g« 20 ) =00

K3

(@) 99 TIR, x +y+90°=180°

00 ) ofse T, F4T ¢



nC
TreyE g
HAAT, x—y =200 ......... i) { % =20°}
(1) o1&, FHELT (1) T (i) SArSar
x+y=90°
X—y=20°
2x=110°
110°
AT, x= —
AT, x = 55°
HiT x BT HH FHH (i) AT TET
55° +y=90°
HAAT, y = 90° — 55°
qAAT, y = 35°

A Al BUEED A 55°7 35° &7 |

TSI (HTE g5 T Far eobl (=T 2:30 5ar Hid Weaaerr Fro
g, I TSR |

qHE

TSIHT 2:30 SISl a1 [HeH F3 [6%F 6 AT T HUSTH T3 g5 I D! [G=AT &7 |
2:30 &9 =2 "UAT + 30 TAAC = (2 9047 + % HUaT) = (2 ¥+ 0.5 TUaT) = 2.5 TU[
o, ETHIATE ITeT B,

TSI TUAT ool 12 TIETHT Uk FFh AITSET AATST B0 = 271

- N 5 NN 2
TSI HUET Yool | UUSTH T TRy TITSET qATS bl = —

12
. . 2 51
HEhl HUA] Fgol 2.5 HUSHT Ueh Fdeh MGl AATIH I = 1—; x25= —1152—

I, TSI (A Tt 30 fave qr T 3 |
TSI [HE gl 60 THAEHT Tk TR ANMSal IATS I =27

[s 2 2 ¢
EHl YU ool | HACHT Teh =dhy ANMIaT aarg I = 6’5

12
. < . - S 127 — Sne T

A T qE ¥ (A GEATHR B =-S5 = - =y

qre & I9 HETATS Td qRH 9 FHEM T Alheg; ? Ficbrg, A7 FHTET T qAAT TR |

TSI Tl ool 30 [HACHT TH =ah TS aATST B0 = x 30 =1

R (909




T FEgUeRT FTAT ATSATT 5 om T ITAT 9 cm FI AT HrgHT TATTHT BT (0) B, |
(@) Heard BT (9) TAT AMMSH A AETard |
(@) berd B (9) WA YITAT TAT AMS TR |

FHE [0/
Il?yf, TR qHTZ (r) =5 cm

=TTEHT TAFETE ()= 9 cm 9 cm
FH3d BT (0) =2

(%) WWWW@(@F(%)C

N o N l c 9Cm c
(@) e, GAATER, B(g B (9)=(T) = (5 Cm) =18 TS |

Teh AT AT U Gl Mgl Hraard 15° Bl I T+ ¥ [GgUHT [TH =TS S mE |

(h) 15° ©fTg ASTTHT dqedald | O
8 8 m

LN aN

(@) 15° @Te ASATAT qRATT Tl FROT fGAer |

(W) BATA U TaHHAT [GSHT Frgare THAH Hid 340 IR e,
ESICRICE

|qHE

Tef, fag®! @ aTg = gl qdaqH (1) = 8m

(F) HSIT BT (0) = 15° TFATS ASATHT TGl 15° = (% X 15)C= (l)c

12
@) fratE (0) = (%)C A TANT &1 A (9) Fd feaTwr g | A, 150
Ygzmar afeadw s |
(1) BIATA Tk THAT [USHT drgare THIah IR THN G (1) = 7
A, THeard BT (e):(%)c
e, (8)° - (5)°
22 /

SREIR

TIx12 T 8
8 x 22
TTx12
AT, [=2.095m
.. T YEHHT FATA [USHT Hrgale TR 2.095m T2 IR Tl |

qaT, [ =

10% ) Ofeeger T, 6T §



Fv g 2.1 (B)

el 313 el

() 2 FHRIT = - (ST (@) 200 U = .- AT
(M) qe= - fedl (&) 1 ¥egT = - el
() 10 = STAT () 1e=--- ST

TF ASTAT T & q(hvs, ATl |
AT AT IgIq AP & &l 7 T GGITHT FIUEATS FA THSHT A3 TCTR |

by LN Z C NN N 5] = ~
Fvald B (0) = (T) A [T rd & % TATSSA, el |
wifaepr fRaTeararT 2 T 3 FEId W U SRy deed |

() 30° (H) 45° (M) 50¢
(1) 708 () 120° (&) 150¢
1% N C ﬁ ? m\m:
m° 3¢ Tnc 3¢ 2n¢
() 5 Q) 5 () 30 (%) ) () 3
c 4m° Ry m°
(=) 5 (B) 9 () W (V) 9
1% ~ C ~ ;’\ [ .
e Ryind 47e m°
(P) 3 Q) 0 () 75 (%) )
e 3
() 3 (<) 5 T A

THHTT B ABC faguar 3 |
(%) | FHEF 95T ABC HI ZABC #H(d fe4l 875,
TETET | B c
(@) FerAT ZABC &I % AT AT ASTTHT H(T geg 7
() FTHT ZABC ® 40% 1 ASTAA AIF Hid g 7 Il SR04 |
e FHPIV PITTHT TIT FI0 60° 9T,
(&) TeUT T WIS FF TETRd |

(@) bl FIUTRI AIF JSATHT AT AMS TR |

P ——— (" qo3



() AAHTEEH Tk JSTTAT F(T g7, AT NSl |

11. T3l FHH FAASTHT TIaT ~LABIH AT 50° F |
&) (el BIUR] AT ASATH] AT TSR |
(@) ~IABEED HYh ASTTHT I g, Il TSR |
(M) T FITH T fergr Wead A B g P

12. (%) Wﬂf?ﬂw PQR FI 5 IAFEE LQPR T LPRQ
P Bh malmmmm

T ASEE | Q K
A
) faguer @weTg BT ABC AT Yce HUEeEa! JIH
FAI AT GGITHT IT NS |
B C

13. TR JUF AATATHT TSI 90T Gs ¥ A Feler=rehl SOl A IArd ATTH
T AMS AR

(k) 4:00 (@) 1:30 () 6:45 (¥1) 3:30

14. (%) Il TIST FAB 44 cm BT FMTA BegHT 60° FI HOT FATSS A AT IAH!
HIATH AT AMSAR |

(@) TIeT FAH 18 cm AT HrGHT 81° [ BV TATSS, AT FAHT HTAT I NI |
3¢ . .
() 15 cm PN AT FGHT —7— B B TAIS, T TAhl AIATE Tl TS TeI |

15. (%) 18 cm HIATH WUH FTAT 11 cm ATIA HGAT FATSH IO [SUHT o7
\J\ \l

(@) TATH 7.254 cm TN FAHT 3.8 cm T AT FABT gl il [T FI TGS 7
16. TIT TSR FAAE qE 3 om ATHT & | 20 THAEAT TSI THTT Hiq T IR T 7

17. anﬁaﬁlomam#@rﬁﬁqwﬁmmaﬁa@w@r&a%ﬁrnﬁw“ﬁ
HHEREd! I SKIHT YRISTEF AATTETE At ATEITH SN 18 P FATIS, |

0¥ ) ofse T, F4T ¢



70 C C C
) ~1g e FedraT qieade A |

o~ Tm° ~ o
(@) T qERE [ FI TSR R TE G G A |

18. T3dT AT@IATS 14 m ATHI SIS [hATHT AT G | ST .
A T mftEa S BB 700 F1 B A | “[M
() 70° ATg IASATAT IRAAT THEH | e
(@) 70° I BT TATSET ATGTAd THbB! T IAT NS |
() afe ARG qHebT LT TleaTd=T areay AT 9 SRI [HaATHT i TgUTehT HIoT

TS ¢ Il AR |

19. FAF (TrgAH) & 20.5 cm F1 I TFRT HegAT
50 1 FHI TATIE | 5
(%) ALAT TAT AR |
(@) IFT FATHR AT AR o1 TSIl |

20. T =ATFT GFATHTE 100 m T 3R AT ATSTHT FFT
36 HHrSHT JAH! HrgHT 56° FI TATIS, |
(%) IHT ATFTA 36 TebraHT TR THN I IAT ARSI |
(@) AP ATATH IAT AR |
() IHT FATHR ATETH TRTT TAqT AR |

21. AED,GT C o FHM FHA HIUHT (S, I T Agaw a1 favg a7 g T
Db_G _C
180 200 =

g

1. TS, U< T ASTTH 97 & B Iool@ TR ¥ TATARY AT =1d IR e |
faeaert &9 & emAT e, I ¥ Weaamed 7 ugfasr 9fe=a ¥ g dfear
v, 7 BTHT I9THT TIOTTAT B TGITPT TANT TUHT Iews; 7 fobel T qgiqanean
ST ATETE B, ¢ o (ST, TS T AT e AATT THIS (9T TR FTHT
TR TTAHT AT T FIAAT g7, AT TG @I AT T 7 fobet I T Aeawars
FETT < T Uleged e TiR=a TRISUHT 2rer ? AT T el ATRHAT TR
qIRTHT STl =E TO%, qTaR Grgra a1 o ST (A1l HIAHATE HETHISTHT
ST T |

2. ngooglemapﬂmﬁﬁmﬁﬁmww

i fedr, e T JohreHAT I8 90T TSR |

Oz e, e < ( Q0%



S

1 3f@ 5 TEHE qedew rarddrs @rsT |
m° m° m° Tnc 2n°
6 (P) e (o) i (M) 7 (¥T) 0 (3) 3 (=
7 (%) 90° (©) 270° ) 25.2° (&) 135° (3) 120° (&) 150°
() 80° (ST) 75° (Vh) 20°
8. () 40¢ (©) 60¢ ) 32¢ (8) 25¢ (&) 3008
3n° m° m°
9. (&%) 90° (o) T0 (M) 3 10. () 180° =xc (W) 6
2n° e e m°
11. (k) 0 (o) 18 (M) 3 12. () 100¢, 80¢, 20¢ (&) 3
2mt 3¢ 3¢ Ry
14. () 42 cm (@) 12.73 cm (IM) 6.36 cm
15. () 35° (|) 30° 16. 6.28 cm
17.(k) 70° (@) 12.22m
Tne
18. (h) I8 (@) 17.11m (A1) 139.99 cm
19. (%) 234.82 cm (©) 1476 cm
20. (&) 60 m (@) 61.36 m (M) 385.71m 21, Rrerrars @SR |
Q0% ) O T, e <




2.2 Pt ATAATTPT HAqHPe® (Identities of Trigonometric Ratios)
2.2.1 BrAOTRAT FaTaE® (Trigonometric Ratios)

FHBT (IASTEEHT TATeE a=ehl G¥evd TEANRE LT (h?=p?+b?) BT AN FABT0rHATT
FAATAHT TARTHT ITANT T T |

fegua®l FHHT AsTars dAaaled THard | 90° FI TFHE
qSTeATS P (hypotenuse) AT | T=2H HTT (9) FT TFHG
HSIT (opposite side) CIERSE=] (perpendicular) afvg ¥ Iy
I T 90° HT AT HT (adjacent side) TS AT ST
(base side) v | 9T TWHT AT BAN T & 3% B
ATe®aTe e FrITfad qe AT g1 aarsHerd |

i SEEaTs TR JHIER TR |

HHEHY AT (Oppsite side
(Opp ) ATS sine ATAT TIEHTHT sin TG |
HT (hypotenuse)

“ T (p)

1. IUIde® w&ﬁ%nz

A sinb = B

AT~ I (adjacent side
LS| (ad, )F'ﬂ_s'comnse?ﬁaa;éﬂ WIWCOSB—P

2.
Caul (hypotenuse) h

HHY ST (opposite side)

3. g tangent ¥ GIEHAT tan A | A tand =+
AT~ HSIT (adjacent side) & b

A AT AITTewdls  MaRYd AR a9 | foder Tend

(Reciprocals) AT4Tde® ShHRT ﬁlm'lﬁ'ﬂ'l'{ 2|
Gl (hypotenuse) . N
4, TS cosecant AT | THIHT cosec T, |
HHHY HSIT (Oppsite side)
h
. cosecO = 5

Caul (hypotenuse) c PN I h
5. - - ATg secent T BICHITHT sec HITAS, | Ad: sech =+
AT~ ST (adjacent side) b

AT HSIT (adjacent side)

b
6. TS cotangent T BICHAT cot A= | AT: cotd = —
HHY ST (opposite side) & p

OfegeF e, e ¢ ( 909




2.2.2 AT Saqeesr gaqiH@E® (Identities of Trigonometric Ratios)

HAT : (F) sind x cosech ................ ? (@) tan x cot = ................ ?
(M) cosO x sech = ....covvvrrennnn. ?
‘ h
IR : IRATITATAR, ETHATS 98T B, sind =% ¥ cosecd = & | sind ¥ cosec

P R T AMIHENE | TR (@) ¥ (1) 9 T |
HRIYAT FTHHA (reciprocal) THHES

1 1
(1)sin® = osecO (2) cosecO = “ging (3) sinf x cosec = 1
1 1
(4) cosO= ~gec0 (5)secO0= (o500 (6) cosB x sec =1
1 1
(M tand= —(o0 (8)cotd = —@no (9) tanB x cotd =1

?Tﬂ'ﬁ, sinf ¥ cosech; cos® T secOd TUT tan6 T cotb Q_CEW GchH AUIde® (reciprocal
relations) & |

HiY, IRATITER,

- P
() tanb=-—
p .
. s N . L Sinf
gY T 9T AT h of WRT W&, tanf = ¢ =
= — cosf
h
sinf b P inod
—_— — L — —_—— . —_ &
AT, "cosh b p =tant (ST tanf=" o5 " sinf = %T cosf = %
h
b
(i1) coth = T
b
. 3 N . L _ cosé
BY T AW QAHT h o HIT I<T, COt9=$: -
= =~ sin6
b h
cos0 m b cos0
—h _D2_ - ooty = SO o b oz _ D
S, sin@ % p cotd A coth= o . cosO = T? sin =
AT FrrIeEdTs AR TF= (quotient relation) IS, |
YRAMHAT AFTHA G (quotient relation)
_ sinf __cosb
(1) tanB = Tcos0 (2) cotd = sin0

05 ) o T, 7 ¢




223 URERIRYE WEHEE T g Heutida @ (Relation of Trigonometric
Ratios Obtained from Pythagoras Theorem)

FEIT 1. THITA THE : sin0 + cos?0 = 1

THTOT © BET TSl THHIT (9 &, &l /BET=90° & | THSTH /BTE=0 H HATTR
b ET

. o_ Pp _ BE _ b _ET
1:ITsmG—h = BT ?cose—h— g |

e IR AR AAATER, p2 + b2 =h?

FI4T, BE2 + ET?=BT? {- S8l p=BE, b=ET T h = BT HU&IA}
BE*+ET*  BT? NN :
AT, BT2 = BT { gd%h BT? @ HIT TT<T}
BE? ET i p h
STW, ﬁ + BT2 =1 { Jae& @E}l 3&'}
(' (&) - R
w991, \BT BT

T4, (sinf)* + (cosh)? =1
sin?0 + cos0 = 1 YR 24T |
TEIT 2. THITA TR : sec?) — tan?0 = |

JHTT : FHHT 95T BET S8 £BET = 90° B |
] _9 = _P _BE _h_Br
J9gh £LBTE =6 &l ATgRHA tan@—b =7 T secH —b—ETﬁl
e, AR AAATAR, p° + b’ = h?
waar, BE*+ ET° =BT’  { W&l p=BE,b=ET? h=BT 9u#@} B
BE? + ET? _ BT’

e, — { Taa® ET o 9T e}
ET? ET? h
BE? ET? BT? L . p
ERE U g R { + arata® qeEE gearsar)
L NN

o (55) +1=(57)

94T, (tanB)” + 1 = (sech)’
e, tan’0 + 1 = sec’6
g, 1 = sec’d — tan’6

A sec?d — tan?0 = | THITOTTT 7T |
TET 3. JHIIT T : cosec?d — cot20 = |

THTOT . FHEI (A9 BET S8l ZBET =90° & | THSHIM LBTE =0 &1 ATARHT

h BT b
= — = = = — = = |
cosecl p ~ BE T cotb D BE 3

Oz e, e < ( q0%




e, AEANIRE AIAATAR, p? + b?=h?

¥9aT, BE’+ ET?=BT? {581 p=BE, b=ET ¥ h= BT YU&c}
B
BEET? BT> (. ggd® BE2 & 9N &0}
" BE " BE? N
p
94T, BE* | ET* BT . oEEE .
B’ BE- BE | 2RI 5 N

ET\? (BT\?
e, 1+ (55) = (55)
JI4T, 1 + (coth)? = (cosech)?
JIAT, 1 + cot?0 = cosec?0

JIAT, 1 = cosec?0 — cot?0
A cosec?d — cot’® = 1 THIOT ST |

EARIRY WSS A g APt Searegept i

1. sin’@ + cos’@ — 1

(i) sin'f 1 = cos6 (i) sinfl V1 — cos2

{111) cos' =1 —sin'0 (iv) costl =1 — sin?
2. sec’® — tan’0 = 1

() tan'® = sec'@ — | (i) an® = vsec?® — 1

(i) see”@ 1+ a0 (iv) secd vV 1+ tanZd
3. cosec’® — cot?d — 1

(1) cot’d — coseed — | (1) cotél Veosecsf — 1
(iii) cosec 0~ 11 cot'0) (iv) coseell — V1+ cot’0

Sre T@_Eﬁ_ﬂ; : sinA + cosB + 2sinA + 5cosB
A : T,
sinA + cosB + 2sinA + 5cosB
= sinA + 2sinA + cosB + 5cosB { AT TEgEa T el }
= 3sinA + 6¢osB { AT Ee®d] Gﬁ‘s’}

{90 ) ofse T, F4T ¢




Udrg ‘I'_j:glﬂ : 7secA —2secA
A : Tl
7secA —2secA = SsecA {7 AT JEe®dl "ars)

= ‘I"i%\l H : (sinA — cosB) (sinA + cosB) (sin’A + cos’B)

FHE : T,

(sinA — cosB) (sinA + cosB) (sin’A + cos’B)

= (sin’A — cos’B) (sin*A + cos’B) {""(atb)(a—-b)=a>-b*}
= (sin*A — cos’B) {""(atb)(a-b)=a>-b*}

T
GUSTHI H;é ¥ © 2sec’0 +sech — 6
A © T8,
2sec’d + sech — 6 = 2sec?0 + (4 — 3) sech — 6
= 2sec’0 + 4sech — 3sech — 6
= 2secO(secO + 2) — 3(sech +2)

= (secO + 2) (2sech — 3)

.
T ‘Iﬂgglﬂ\ : sina X sec a X cot?a = cosa

FHEM : Tl

L.H.S = sina X sec a X cot?a,
.0 cos’a

= sma X X

cosa  sin?a

= cosa = R.H.S, THTOTA 94T |

R Tliﬁ?{ : sec!P —sec?P = tan’P + tan’p
AT : T

L.H.S = sec*p — sec’P
=sec’P (sec’p—1)

= (1 +tan?p) (1 +tan*p—1) {" sec’p =1+ tan’p}
= (1 + tan?p) (tan?p)

= tan’p + tan’p = R.H.S, THIUTA WAT |

Oz T, FET ¢
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g ‘I'_ig\l T V1 —2sin0-cosb = sinf — cosH

L.H.S =1 — 2sin0-cosO

= sin%0 + cos?0 — 2sin6-cosd
= V(sind — cos6)*
= sind — cos® = RHS, g AT |
fer=meofr w29 ¢ & V1 - 2sinf-cosh = cosd — sind I TN &7 7 BARS Terd |

A 2.2 (A)

1. @l 313 AHe

(%) cosecd TS sin0 BT TIAT = - (@) tan® TS cotd T BIAT = -----

(1) cos® TTE secO T BIAT = ----- (¥) cotd WTS tand T TIHT = ----

(Z) sind TS cosecH FT TIAT = ----- () sec ATE cosd FT BIAT = -+

(B) cotd TS sind T cos® FT FIHT = (I) tand TZ sind T cosd FT TIAT = -+
2. HITH ¥T (Quotient relation) T gEfead SERAS) ﬁ'@iﬁ?{ |
3. PR Y e e e |

4, UTEATIRE A U g4 qRNfad o CARuiede aevaeedl gE 9ar
e |
5. Tere & fedre TR

(%) tanO + 3tand (d) 4cotA + 6¢cotA + 2cotA (A1) sec’A + 10sec’A
(") sin’x + 3sin’x + 2sin’x () sin0 — 4sind (<) 7tanA — 2tanA
() sec’A — 10sec’A (ST) 3sin’x — 2sin’x (¥h) sin0 —4sin® + 20sind

(3T) 8tanA — 2tanA + 12tanA (&) 9cos’A — 5¢0s’A + 16cos’A

(&) Tcosec’x — Scosec’x + 12cosec’x

6. O LRI :

(k) (sin A + sinB) (sin A — sinB) (") (1--cos) (1 +cosb)
(1) (1 + sinB) (1 — sin6) (&) (1 +cot?’A) (1 +cot’A)
() (1 +sinb) (1 —sind) (1 + sin’0) (=) (1 + tanB) (1 —tand) (1 + tan’0)

92 ) P ——




7. QUSTHT THE :

(P) cos?A —sin’A (@) sec’A — cosec’A (A1) cos?A + sin?A. cos’A
(&) tan’0 — cot’0 () sec* O — cosec'd (&) sin’x + 3 sinx + 2
8. YHIUIT e :
(%P) cotA sinA= cosA (@) cosA cosecA = cotA
(1) sec O sinf cot 6 =1 (¥) tan 6 cos 6 = sinf
sinf.cosec 0 tan0.cot O
() ~geco  =cosH () Soch cosec ® = Sinb cos 0
9. YT THEN :
(&) (1 —cos?0) (1 + tan?0) = tan’0 (") (1+cot’A) (1 —sin*A) = cot’A
(Y1) cos?6 — cos?0 . sin’0 = cos*0 (®1) (1-sin*A) cosec’* A= cot’A
() sin’0 + sin’0 . cot?0 = 1 (&) sin (1 + cot?0) = cosec O
(B) cos A(l+tan* A)=sec A (ST) (sinx — cosx)? = 1 — 2sinxcosx
10. IR TR
(eh) sin*A — cos’B = sin’B — cos’A (@) cot’B — cos’B = cot’B cos’B
(1) tan?C — sin*C = sinC tan’C (%1) V1 + 2sina-cosa) = cosa + sina

(%) cos? 01 + cot?d x Vcosec? 0 = cot?0 (=) cos O.cosec O \(sec? O — 1) =1
cotf =) Vsec20 — 1

(@) 1+ corg =cosd socn —sind
I
| 3 4 FF RrEeers @eT 5. (%) 4tand (@) 12cotA (M) 1lsec’A
(&) 6sin’x (%) —3sinb (<) StanA (&) —9sec’A (ST) sin’x
(¥R) 17sin® (1) 18tanA (@) 20cos’A (&) 14cose’x 6. (%) sin’A —sin’B
(@) 1-cos’® () 1-5sin’0 (%) 1+ 2cot?A + cot*A (3) 1-sin*d () 1 —tan‘d

7. (®) (cosA + sinA) (cosA —sinA) () (secA + cosecA) (secA — cosecA) (1) cos?A (1 + sin’A)
(") (tanB — cotB) (tan?0 + tanO cotO + cot’0) () (sec?O + cosec?0) (secO + cosech) (secO — cosecH)

(=) (sinx +2) (sinx + 1) 8 &f@ 10 T77 Rrererparg @rsy

R (993




2.2.4 Frarutafasn fare gi=mer datiEE® (Typical Patterns of Identities
in Trigonometry)

PreproTAfaaT e FaatadEes ATHT SraTHT T4 (ATse =T 99 gvar | ol fafite

AAYTF g7 7 T (GSUH IATEUEwH AT THRE ¥ AR THR |

; 1 1
TR T + =1

sec’A cosec’A

JHH : Fe,
L
sec’A cosec’A
—cos!A+sin?A | HERH FAATER, — L = coslA ¥

sec’A cosec’A
=1 =RH.S, THINTT FAT |

gaTfTeT TI_'-@?Tr . 1 1+sinA
s secA —tanA ~ SecA FtanA = COSA
JHEM : TE,

LHS=

= sin’A}

LHS= 1
secA — tanA

BT T ST (secA +tanA) o T[UTH TT&T
B 1 % secA + tanA
secA—-tanA  secA +tanA

__ secA +tanA < ARG ESS T (a+b)(a—b) =(a> - b?) TART &l )

 sec?A - tanZA

_secA+tanA ( " IRTOTAAT qTgaRIRE T¥7d Sec?A — tanA = 1 YART &[T >
1

= secA + tanA
tﬁﬁ, secA + tanA

1 sinA

COSA COSA

1+ sinA
COSA

—R.H.S
¥q: L.H.S= RH.S, TATOTT 94T |

9y ) ofse T, F4T ¢




WT&TIHT@W:\/HsinG +\/1—Sin9

afedl ekl A Fe[HT &Y T AT
?@musme?aﬁ'a?qaaﬁaﬁ
F2fT B2 T A AT 1-sind
O T |

=2secH
1—sin0 1+ sin®

FHE : TE,
1+sin@ 1-sin@
LHS = — + -
1-sin® 1+ sin®

_ (1+sin0) x (1+sin0) n (1- sin®) % (1- sinB)
(1-sinB) (1+ sinB) (1+ sinB) (1-sinB)

(1+4sin®)? (1- sinB)?
= +
1-sin’@ 1-sin?0

1+sinB)? 1-sinB)?
:\/( in6) +\/( in6) (."1 [Isin?@ = cos?0)

cos?0 cos?0

1+ sin6 n 1-sin® _ 14+sin0 +1-sin® _ 2

cosf cosO cosO cosO
=2secd = R.H.S, THITUIA WA |
IIEIUT 4

¢ 1 - cosO
geIford TR . ———— = (cotf — cosech)’
1+ cos6

A © T,
g¥ T ATHT (1- cosh)
ERIUERIE

1 - cos6 1 - cos6 1- cos6
L.H.S = = X
1+ cosO 1+ cos® 1 -—cos6

_ (1-cosB)? _ (1-cosB)® _ (1—cose)2

1- cos?0 sin?0

B (L _ cose)2

~ \sin®  sind

(cosect — cotf)*

= [~ (cot® — cosech)]?

= (coth — cosech)’

= R.H.S, FHITd 947 |

CcosA sinA
_|_

g TR = sinA + cosA
29N 1-tanA 1-cotA

sin®

Oz e, e < ( 994




A © T,

L.H.S

cosA sinA
1-tanA 1- cotA

COSA sinA
sinA __CosA
cosA sinA
SIRIE| W

_ CcosA sinA sin cosA
~ cosA-sinA sinA—cosA tanA = cosA T cotA ~ SsinA

COSA sinA

cos?A sin®A

cosA—sinA cosA-sinA

cos?A-sin?A
cosA—sinA
__ (cosA-sinA)(cosA+sinA)

cosA—sinA
= sinA + cosA

= R.H.S, JHIfUTd w37 |

- sin*A 5
gHIOTT TR W = |+ 2tan“A
HHEA - ?J?T,
1- sin*A
LHS =S—“A Breprortaferan afiy
_ 12—(sin2A)? ISR T TART, Wao!

9s )

_ (1- sin?A)(1+sin?A)

_ (cos?A)( 1+ sin?A)

cos2A.cos?A @-b’=(@+b)(a-b)

cosZ?A.cos?A

1
cqszzA.coszA ToosA = SCCAETS, I — cos2A = sec’A
— w sin 1n?A
cos2A COSA—tanAW a7 coszA =tan’A
1 sin?A

cos?A  SinZA
sec’A + tan’A
1 + tan’A + tan’A

=1+2tan’A
= R.H.S YA 537 |

Ofeeger T, el §



g ‘Iﬂ;g\l Hq © sin®A — cos®A = (2sin’A — 1)( cos?A + sin*A)

A © Tel,
L.H.S = sin®A — cos’A
= (sin> A)’ — (cos? A)’ TSR A
(a*-b)=(a—b)
= (sin’A — cos?A) {(sin® A)? + sin’A cos?A + (cos? A)*} (> +ab + b?)
= {sin*A — (1 — sin*A)} (sin*A + sin*A cos*A + cos*A) YART TET

= {sin’A — 1 +sin*A)} {sin*A + cos’A (sin’A + cos?A)}
= (2sin’A — 1) {sin*A + cos’A (1)}

= (2sin’A — 1) (cos’A+ sin*A)
=RH.S JHITT ¥AT |

N tanx + secx-1 sinx +1
g TR —
tanx — secx + 1 CcoSsXx

AT : Te,
tanx+secx-1

LHS=——m

tanx—secx+1

__tanx + secx -(sec?x — tan®x)

tanx —secx+ 1

__ tanx+secx-(secx—tanx)(secx+tanx)

tanx—secx+1
_ (tanx+secx)(1—secx+tanx)

tanx—secx+1 -
— i qe= : fobe e 1=
anx + secx N N
sin?x + cos2x TANT AHUH ?

sinx 1
+

COSX  COSX

sinx + 1

COSsX

= R.H.S ywifora &3 |
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o~ sinA CcosA
RO LT + =
secA+tanA -1 cosecA+ cotA-1

JHEM : Tal

sinA COsA
LHS=
secA+tanA—-1 cosecA + cotA -1

__sinA (cosecA + cotA —1) + cosA (secA + tanA —1)
(secA + tanA —1)(coseA + cotA —1)

sinAcosecA + sinAcotA - sinA + cosAsecA + cosAtanA — cosA)
(secA + tanA —1)(coseA + cotA — 1)
14+ cosA —sinA + 1 + sinA — cosA

1 sinA )( 1 COSA )
(cosA+cosA 1 sinA+sinA 1

= (1 + Si::l:s; COSA )2(1 + cos'A - sinA)
sinA
. 2 sinA.cosA
o1+ (sinA — cosA) {(1— (sind — cosA)} 1
. 2SinA.cosA
B (1)2—(sin A—cosA)?
B 2sinA.cosA cosA tanA = sinA
B 1—(sin? A —2sinAcosA + cos?A) S%HA oUEEph =1
. SinA cotA = cosA

- 2sinA.cosA CosA secA = sinA

1—(1-2sin A.cosA)
- 2SinA.cosA
© 1-1+ 2sinA.cosA
__ 2sinA.cosA
 2sinA.cosA
=1
= R.H.S gH1ford T |

1= ) Ofeeger T, 6T §




AT THEM ¢ (Scot?0 + 1) (2 — sin?0) = (5 — 4sin?0) (1 + 2cot?0)

A © Tel,
L.H.S = (5cot?0 + 1) (2— sin?’0)
cos20

(5 sin?0

(5 cos?0 + sin?0

sinZ0

={5(1—sin?0) + sinze}(

= (5 — 5sin’0 + sin’0) (

+ 1)(2— sin°0)

) (2— sin’0)

2

sin20 sin20

= (5 — 4sin’0) (2cosec?6 — 1)

= (5 — 4sin?0) {2(1 + cot?0) — 1}

= (5 — 4sin?0) (2 + 2cot?0 — 1)
= (5 — 4sin?0) (1 + 2cot *0)

2— sin?0)
sinZ0

)

sin?0

)

= R.H.S, yH1iord 9347 |
c s 1 1 1 1
TR T =
secB + tanB secB — tanB cosB cosB
1 1 1 1
AI4AT — = —
secB + tanB cosB cosB secB — tanB
JHE : TE, e fafr
Py s
1 LHS = -
LHS = secB + tanB cosB
"7 secB+tanB  secB - tanB _ sec?B - tan?B 1
_ secB — tanB + secB + tanB secB + tanB _ cosB
(secB + tanB)(secB — tanB) __ (secB + tanB)(secB - tanB) 1
_ 2secB secB + tanB " cosB
1 = secB — (tanB + secB)
= 2 secB
1 (tanB + secB) 1 (tanB + secB)
= = cosB 1 cosB  sec?B -tan2B
cosB cosB cosB
— RS THIE s 1 (tanB + secB)
o cosB  (tanB + secB)(tanB - secB)
1 1
= - = R.H.S yfore 74T |
cosB secB-tanB
O T, AT < C 9




T 2.2. (B)

1. g TR
1 1 1 1,
cos2A cot2A cosec?A secZA
\ 1 1 secA tanA B
sin?A  tanZA CcosA CcOotA
1 —tanA cotA-1 1 - tan®A cot?A -1
1+tand  cotA+1 1+ tan2A  cot?A+1
sin®a + cos3 o ) cosa +sin« 1 + tana
— =1 — sinacosa (¥h) - =
cosa + sina cosa —sina 1 — tana
cot? tan?A — cot?A
— =cos’ B — =tan’A - 1
1+ cot?f 1+ cot?A
cos?A —sin%A
- - = cosecA + secA
sinA cos2A — cosA sinZA
sinA + sinB cosA — cosB
cosA + cosB sinA — sinB
2. YHITE TR
1 0 " 1-cosH
) ————— = cosecH — coth =——
cosecBO + cotb sin®
: 1 6 — tand 1-sin0
————— =secO —tanf =————
secO + tan0 cosO
1 1+ cosa
(M) = - = cosec + cotx
coseca — cota sina
1 6+ tand 1+ sin®
) = secC tan = ——
secb —tanb coso
3. YT TR
1+ sin® 1 —sin®
———— =secH + tanb ——— =secO — tan0
GF) 1-sin® (E') 1+ sin®
(‘T) 1 - cosO 0 0 (E[) 1— cosA sinA
—— =cosecOB — co =
1+ cosO 1+ cosA 1+ cosA
1+ cosO 1+ tanZA
§) |—— =cosecO + cotb ——— =tanA
® 1- cosO @ 1+ cot?A

0 )
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g TR

1 - sinx ) 1+ sin6 )
(®) —— = (secx — tanx) ——— = (secO + tan0)
1+ sinx 1-sin6
1 — cosx 5 , 14 cosx
(f) — = (cosecx — cotx)” (®) (cosecx + cotx) = ————
1+ cosx 1-cosx
THIT T4
1 1
(<F) + = 2cosec’a
1+ cosa 1-cosa
1 1 . 2
) - — - = 2sinA. sec’A
1-— sinA 1+ sinA
1 1
AT — = 2cotA. cosecA
1— cosA 1+ cosA
COSA COSA
. : = 2secA
1 - sinA 1+ sinA
sinA 1+ cosA
) - = 2cosecA
1+ cosA sinA
tanA cotA
=1 + secA.cosecA
1-cotA | 1-tanA
tan?A cotA
— =1 + secAcosecA
tanA -1 1- tanA
SinA + cosA i SinA — cosA 2
sinA — cosA sinA + cosA sin2A—cos2A
g TR
1 - cos*A 5 1 - cos*A )
(eh) ———— =2cosec’A — 1 () ——— = 1 +2cot"A
sin*A sin*A
) 1 - sin*x 2 tanA
(M 2tan"x + 1 i ("T) sec?*A +tan*A =1+ —
CoSs*x COS“A
JHIIT TR

() (sinb + cosO)® = 3(sind + cosBO) — 2(sin*6 + cos’0)
(@) (1 + sinO + cos0)?=2(1 + sinB)(1 + cos0)

(1) sec®A —tan®A = 1 + 3tan’A.sec’A

(¥1) sin®A — cos®A = (2sin?A — 1) (1 — 2sin?A.cos?A)

g TR
F) CosA—sinA+1  1-sinA (@) SOSA- sinA+1 [ +cosA
cosA+sinA+1 = cosA cosA+sinA—-1 ~ ~ sinA

Oz e, e < C 99




cosecA + cotA—1 1+ cosA

= = cosecA + cotA
1 — cosecA + cotA sinA

(1)

1+ cosecA + cotA _ cosecA+cotA-1
1 + cosecA — cotA COtA — cosecA +1

1-secA+tanA _ secA+tanA -1

1+ secA — tanA secA + tanA +1

sin® + cosB + 1 1+ sinB — cosO _2(1 n 9)
sin® + cosO —1 1 —sin6 + cosO cosee

9. YA THE :
() (sech + tanB — 1) (secO — tanO + 1) = 2tand

sind —cosf + 1Y
sinO + cos0 -1/

() (1 + cotA — cosecA) (1 + tanA + secA) =2

(@) (sec — tan0d) (

(%1) sec?A.cosec’A — tan?A — cot?A =2

10. TS TR
(eF) (2 —cos?A) (1 +2cot’A) = (2 + cot?A) (2 —sin*A)
(") (3 —4sin’A) (1 —3tan?A) = (3 — tan?A) (4cos’A — 3)
(Y1) (3 —4 cos?A) (cosec®A — 4cot?A) = (3 — cot?A) (1 — 4cos?A)

11. g T
1 1 1 1
cosecA —cotA sinA  sinA cosecA + cotA
COSA cosB COSA cosB
+ = +

sinA + cosB sinB-cosA sinA —cosB sinB + cosA

2.3 Pt m Y (Conversion of Trigonometric Ratios)
FATARY] AT & A[¥hvs ¢ &% Ugel MARIUTHATT dAqIaadrs A FARIOTad ST
AR T Alheg, T 7 Albrg 9 FAA T 7 & HAROAIET AqAAATS BT
T PIVHT ARATT g, AT gad 7 BUTARO Al qRAAH &l | TR Freprorfaeira
FAITAE® ¥ fafa=T FEaitaeeEa! TN T TSl b Aqaraars el daardHl
FATARYT T Aleheg; | AR B0 AT AR (ABOTHAT AT ATs BT TS, |

ST GAFTHPTEE: 5in%0 + c0520 = 1 (i)
sec’0 — tan%0 = 1------ (ii)

cosec’® — cot?0 = 1------ (i) #Ma |
Freproac saTdessd BT dd [qgUH! dierEre 9 afes |

1R ) P N —




(F) SATIRHAT PreproTfacra FFemael JanTaTe (By using basic trigonometric relation)
(@) ITSINIRY ATl JARTATS (By using Pythagoras theorem)

e it auTaeedrs ad Fv o foag
(F) AR FARITAATT FFwehl TANTETE sind AT AR TR |
(@) IEIATNIRE ATAF TARTETE sin AT FATROT THR |
[ © Tel,
(&) ATIRYT Freprotadr gvemges ganTare
sinf =sin 6 ... ..... (1)
1
cosec 0 = prmpapp (ii) (=¥ (reciprocals) ¥4 }
cos 8 =V1 —sin20 ...... (iii) (AT FFred)
1 1
sec 8 = 056 Vioaze (iv)  (FAHH ¥ IRATIRAT g )
sin@ sin@ N
tan 6 = P ey RO (V)  (9RTHRE ¥ 9IEhmia qvee)
6 Vi-sinZ0
cot = Z?r?@ = Si:;l eteeties (Vi) (WTTHRE ¥ OISO TEEwd)

@) ITRURIRY @ TARTEE
[agUadl ST ABC U3l ¥H&I (A9 & @l LABC =90° § | I=H B0
ZCAB =0 | AT, sin 0 =K

FHIATE 9Tl 3, sin9=E=EF€T§ﬁ,
h AC

sin @ =K

BC_K_sinA

AC 1 1

afs (p) =BC=K=sinA, 9T h=AC=185 I b="?
ATEATRE WMAATAR, AC’=BC’ + AB (.h’=p’ + b))
AB’=AC’- AB’

AB? = 1-K?
~AB=+1-K?2 C
1 K
AN B

OfeegeF TIfre, @ ¢ C EE




b AB 1-K2
A, cos O = — = =+/1 — sin%8
h AC 1
tan 6 = p_BC_ K  sinf
an b AB +V1-K? +V1-sin2%6
» b AB J1-K2 +/1-sin?6
CO === —= =
p BC K sind
p h AC 1 1
SecC == = =
b AB 1k /1-sin6
h AC 1 1
cosecf=—=— = — =—
p BC K sinf
4
Il cosh= — g |
il F% FARUHATT AqITIE® FA FA &7, deleld |
i PABTOTAA A aTdesdl | 90l TSTed |
A : T&T,
cosO = 5

bl 3 BT AUTdE® sine, tangent, cosecant, secant and cotangent 8 |

STebl FABIUTAATT SAATTEeeR] |

ATIRAT (ABIHAT FFIeh] JARTEE | TTRATRE FTedeh! FANTATE (el 1)
Tt cosd = o cosf=2=2 gtz h—4k v h=>5k
’ 5 h 5 5k
> AT p H A TG ASA
4 N
sinf =v1 — cos?0 (—) IR AAATAR, p = Vh? — b?
(5k?) — (4k?)
25-16 _
Jl—— \/ p=+25k? — 16k? =v9k? = 3k
s ., p_3k_3
sinf g 1 sing = h 5k 5
tanf = =3 =-, cosecl = =3—:— Kk
cos® = ine 2 3 _p_3k_3
5 5 tand =—=—=-,
o = bh 4k5k45
__r _l_s _osY 5. 4 L]
secl = Osefif‘l,cotefsin9 =373 cosec > 3k P
5 5
p_h_sk_s
T
ak 4
Teot === — ==
3k 3

¥ )
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4 5sin6 — 3cos0 5 .
?Tﬁ{ tanf = ? W m = ﬁ Wﬁ -ﬂ_‘iﬁ_{{ |
JHEHT
o 4
Jel, tanf = 3
A 5sin0 — 3cosO S
sin0 +2cos® 14
mwwgﬁﬁmﬁ?ﬁvwazﬁrw UTSARTRY HTFH FANTETE (bl TP
L.H.S _w qg‘f’ tan@ _ 4
sin® + 2cos0O . 5
5sin® — 3cosO 5sin® — 3cos6 _5
= oitoso (R T T cos® N W TRY) R
cos6 tanf :E = E
55in9 _ cosO p 4
cos6 cosf - = -
" sinB cosO b 5 ‘
cos@ cos@ a4t p =4k, b= 5k A
_Stan9 -3 @ h= /pZ + bZ = [(4K)? + (5K)Z
tan0 + 2
St =+/16Kk? + 25kZ =/41kZ =k \/41
= XE_?’ . 5 2_3 b 5p — 3b
‘i LES: 5sin6—3cos® _ X :h _ th
5 P +
20— 15 sin® + 2cos6 %+2xﬂ PT
5 _5p-3b
4 + 10 =
5 p+2b
_5x4k-3x5k_ 5k _ 5 i
=1—i =R.H.S. FHI0IT 93T | 4k+2x5k 14k 147RHS s |
VN
IfE sinA = 3 7 sinB — 12 wu tanA + tanB —63
sinA =5~ sinB = T3 W AT TR o0 = g
3 12
A : Fel, sinA="5" 5 ¥sinB= 13~
qaTiTE T tanA + tanB 63
> l-tanAtanB =~ 16
.
AT PP TFEe TARTEE @ ETHIATs 9TeT 3,
2
- 3 9 25-9 16 4
coSA =+V1 —sin?4 = /1— =) = ’1——= / P /_:E
/ 12 144 169-144 _ |25 _ 5
cosB =+v1 —sin?B = 1— — \[ \/ =2 =2
169 169 169 13
A 3 B 12
sin T 3 sin = 12
T, tanA = =4=-%tanB= ===
CcosA s 4 cosB = 5

Oz T, FET ¢
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3 12
B tanA + tanB 2T
1T qe: = 312

1-tanA tanB 1-X—=

3 X5+12%X4

_ 20
= T20-3x12

el 9Y9 ¢ % a9TE ITeUTiRE el TANTETE AT T Aibes 7 AT W
FfASIT AT THEH |

AT, tanA ¥ cosecA I HIFA Il TSR |

2 2
Tl CosA =
pz _ qz

FaEry
THEM © Fel, cosA= i

tanA =? ¥ cosecA ="?

pz _qz b
COsA = PTr¢ —h

gfe b=p’-¢* T h=p’+q*> AT p="?

AT AAATA, p = b= b = o7+ ¢~ (0"~ 4’

AT, p=\p*+2.p>.q*+ q'~ (p*~ 2.p.¢°+ q)

AIET, p= \/p4+ 2P+ q* — p*+ 2.p2.2— ¢

94T, p=\4p’q* = 2pq

_P_ _2pq _P_ Pra
A, tanA b P T cosecA b g

BT
T 5cos0 + 12sind = 13 HT T ‘lﬂ;gll{ﬁ tan0 = 1—52
HEHTA - qﬁ, 5co0s0 + 12sin0 = 13

c 12
THIOT I ¢ tand = =

1% ) Sa——




TR IV q¥ewaehl JANTeE

QISATIRY ATeTRT JANTETE (hT qTCHT)

78t, 5cosO + 12sind = 13
TAAE cosO T AT AT

sing _ 13
cosf

cosf

EREINR] +12

cosf cos6@

dg4T, 5+ 12 tan6 = 13secO

Taq® a9 e, (5 + 12 tand)? = (13sech)?

F9aT, 25 + 120 tand + 144 tan’0 = 169 sec’0

FET, 25 + 120 tand + 144 tan’6 = 169 (1 + tan’0)
AT, 25 + 120 tand + 144 tan’0 = 169 + 169 tan’0
4,0 =169 tan’0 — 144 tan’6 —120 tand + 169 25
AT, 25 tan’0 —120 tand + 144 = 0

g4t (5 tanB)? —2.5tanB.12 + (12)2 =0

94T, (5tand — 12)?2=0

Ag4T, S5tand — 12 =0

ERES tanezgwﬁﬂ’d a7 |

7El, ScosO + 12sind = 13
g, 52+ 122 =13
h h

5b+12p
— =1
o 3

#94T, Sb+ 12p = 13h
Faa® a7 &, (5b + 12 p)? = (13h)?
#ear, 25 b? + 120 pb + 144 p* = 169 (p> + b%)
#eaT, 0 =169 p> — 144 p> =120 pb + 169 b* —25 b’
o7, 25 p* —120 pb + 144 b* =0
a1, (5p)?-2.5p.12b+(12b)2=0
ggar, (5p—12b)?2=0
dq94T, 5p— 12b=0
12

p—_
31'?-1_G|T,b 5

ERCH

oo, tan6=15—29'qlﬁfl'ﬁ 9T |

I 2.3

AP AITAEE®] FATARY A=A &b e ?
() T FHPVITAATT AqTdesars s FI0 0 fag cosd AT EATWAR0 THEM |

(N

(@) qe HPTAAT JITdesars T FI0 o % tang AT =R

|
ISIAIN
.

~

M) = PRt STdEETs |

= BT 0 (T8 secO HT EATARIT T

> AN

(&) o Pt saTdeEars T B o fqE cota AT FATRROT TR |

COtA FTS sinA T EATIRYT AT TART HH FHA 6 &7, 7

sinA 1
()

1—sin%A 1—sin%A

1

sinA

1—sin%A

sinA

secA @S cotA HT BUTRARUT T&T Tl Wl FA (5 g7 7

() VAt ot @) —2
cotA V1+ cot?A
7 sinf = % HT,

1 1—cot?A

cotA

1+ cot?4

(%) FATHT A= ABIHAT ATATAGE B B &, ACTald |
(@) ATHT ABOTHATT ATATAEED AT I AN T8 |

Oz T, FET ¢
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6. (EF)?J'&'tanG:% T aiET BT ST /I gl S E |

(@)qﬁcow:% WU At BT STaEEE W O AR R |
(W)aﬁcosazg—gwﬁrm?r" APt S ITdesd! AT 9l ASad |
(9) TATE cosecA =2 T SATehl FAHITHAT ATATAeES HIH TAT TSR |

o 2 sinf — cosb N N

7. (P) tan6 = T sind + cosd <ol AT 9l o1 3'13 i:l\ .

e 4 3sinf — 2cosO - -
(9) coth = 3 HUT 2sin0 + 3cosd Pl HIT 9dl T3 Tald |

() AT sind = % AU 5cosh + 4tand BT AT [Tl |
4 : N .
(%) AT cos = —~ 1T 5sinf + cot FT HIT Tl FIMSTEI |

(3) T coth = % AT 13cosh + 24tan® FT HIT (HepTeralE |
8. Hﬁ:cosA:%?sinB:%wﬁwﬁzﬁvrﬁ%ﬁwaﬁmWnﬁwwW:

(%) sinA cosB + cosA sinB (d) cosA cosB + sinA sinB
(Y1) sinA cosB — cosA sinB (") cosA cosB — sinA sinB
@ tanA + tanB ) tanA — tanB

1- tanAtanB 1+ tanAtabB

9. Tt (m?+ n?) cosA=m?’—n? HU,
(%) cosA I HIF IAT TSR |
(©) sinAT tanA T AT IT MBI |

p pcosp — gsinf p’-q .
10. (&) afe cotfp = q HT, “pcosp Fgsinp PP g 9T g ‘lﬂoglﬂl

a . a
(@) Af sing = 5= T AT THEIH: tanb =\ foz—g2

2 . 2 c
) aﬁ'tana:%w sino = % g5 AT T TR |

. 3
11. (%) TTS 4cosd + 3sind = 5 AT FHTOT B tanf = Z
(@) AT 12sin0 =13 — 5cos0 AT tand ¥ cotd HI I IO TSR |

; 4
() ATT 8sind — cosd — 4 =0 AT FHIUIT THETH: cotd = -
4

5

[N

(°) AT 3sinA + 4cosA = 5 FT FHUTA TR cosA =

1}s ) Ofeeger T, 6T §




S

1. Rrererars @SR

. V1-cos2@ cosO 1 1
2. (%) sin® = V1 — cos? 6, tand = ———— |, cotd = ———, cosecO = secO =
’ cosg ’ JVi-cos?e’ JVi-cos2¢’ cosB
1 3 1 . tana V1t+tan2a
(@) cotad =—— , seco. = V1 + tan? ¢, cosa. = , sinol = , COseco, = ————
tana J1 +tan?a \/1 +tanZa tana
1 . \/sec 09— secO
(A1) cos® = — , sinO = ! tan@ =vsec?0—1, cotd = , cosecd) = ————,
secO \/ 20-1 sec26-1
1 . 1 cota V1t+cot2a
(") tana = , coseca = V1 + cot?a, sina, = , COSOL = , SECOL =
cota V1 +cot?a V1 +cot?a cota
3. (M 4. (@)

5. (@) cosine, tangent, cosec, secant and cotangent

(@) cosb = 5, tan0 = Z, cosecO = z, secO = Z, cotd :g

wu

S -5 _va - E s
6. (F) sme—m, 0s0 7 cosecO = o secO , cotO "
(@) sin0 = \E, 0s0 = 1 tan0 = /3, cosecO = secG 2

2’

\INI

. 7 25 2 24
(T sina =—, tana =-—, coseca =—, seca =—, cotax =—
25 24 7 24 7

(%) SinA = =, cosA =—, tanA = 1, secA =+/2 and cotA = 1

7z 7z
7. @) —§ @) 1—18 @ 7 = 7 ® 22
8. () g <a)§ m)—g(a)—g@—ﬁ (%n—g
m?2-n?2 2mn 2mn 12 5
9. (%) Tin ( i nZ’m?on? 11. @) =13

2.4 BN PPN AU (Trigonometric Ratios of Angle)

gATCHE T HUTCHSE HIUTh] AT [FBTER] AN TAh! [HATHATT TR |

W@WWWWW

TETHl T Forl [T ATATRHT HIUIhT AR GATCHE I HUMCHE HIUT HAL TATTT

T Hichvg, ? [erare 9% 9ed |

AT ¥ [qAThRaHET FEraarae Ugel fadr W AC fa=ee | 99 v@rars yRied @r
AR | YRTETS @Il AR ATTH fagare asl oo faemesl faaird faemdr ugar
fAf=ra @I (0 = 60°, 50°,45°... ATfa) FATE ARGRHT @1 fa=Aerd | sl Ferarmr, gRfe®

T@raTe gel g fEeTHT (0 = 60°, 50°, 45°...31) aTs ARl @r fg=ie |

Oz T, FET ¢

B
ofrifag N
\ YRTeTE T@m C
0
C %é@ D
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e ¥T, ZCAB=0% ZCAD =(-0) & | ZCAD = (-0) JETHl T & gAAHS, BARA THE |

Tef, afth ¥l Y@ AB o URISTH I@T AC ET IATCRT IATcHeE HI0 0 T | T,
IR HT IWT AD of IRIFAE T@T AC T TATTCHT HUMCHE HI0 (-0) S, |

FesAT £CAB = 0 TSI q5 AT [AURIG [QeTHT SSU®T 10 &1, TTHRT 0
gATCHE B | LCAD = (—-0), TSTHT T3 T+ [GTHT /TG TRUHT G G T HUTHF T, |
A TRGHHT T TRIFAE TG TSl o [aQmept faadie faemdT eear aATTeH! Hiorars
gATCHE HIT A, |

ITIFT THEHT TR | WiThT AN I WX WA @EE XX T YY' e @
fqre® fa=rel #10T 90° & T fa7g O AT FlEABE T qd TR JITEEHT FAH
THETH | ¥
(&) TG FIEAT AT Fq8 HIq ARTHT (g1
U 7 7
(@) YAF AT & A ? x
(AN YcUd ARTHT Hid [SUTRT BT o ?
(¥) OX ®TE YRFRTF @1 AT 9T T@T Op 1%
TSRl s TF (QOTTehl faqerd faeTmHT JHTSAT aiehl
FIEE 0,0, T 8FHA FA &A ATATIAT SAH B T [AAE® TUFH AT B Hicl
g1 qHS 7 gD T |

XOX' ¥ YOY' 2l WA (W@Ewd JHAd Jagdls AR axTar SARTHT fasirei Tet
TET UTgwg; 3 YA SNTATE FqeieT 9w | Yeies SRTHT 90° T 0T avg |

X — AETETE eIl el HNT XOY 15 qfeedl I (first quadrant) =g | T&HT
0° 3Rg 90° TETEHT FIUEE T | Fo7HT, £XOY =90° & 1Y — TS GorIfehT HIeaT AR
X'OY @5 a0 El'if?ﬁﬂ (second quadrant) HIH3; | THAT 90° I 180° FFHEH HUIEE ‘Jé"LI
Fers T, /X'0Y=90°T | X— &1 ToiIfc el Teal HRTEATS TGl AT (third quadrant) IS |
TEHT 180° 3RG 270° TEHEHT HIEE TS | ForadT, £X'0Y' =90° & | X — 3HeTehT ATEIcehT
Teell ANTATS <TAT FTART (fourth quartile) W= | THAT 270° 3RT 360° TFHHT HUEE
TEH | FadT, ZXOY'=90° & | THA BIEE 0, 0, p T 5 HHLT: el =AM, I™AT =AM,
T FqATRT ¥ AT FATARTHT FehT S |

q30 ) ofse T, F4T ¢



241 99 %@ﬁw PEEH PO AT (Trlgonometrlc

Ratios of Angles in All Quadrants)

.
STIET GHEW! aEEd | faEe d@Ry SR w@nw —+ )\
XOX' T YOY' 4| O AT WeR o adrs Hedard | i\a‘ﬂz"& 'B‘éil X
IR Y@ oX I aftewHT @ op fag gz gy faemer = j/
Ferarfe faamrar afveraor TRIGHE | 79 aRemHoT TR Lo
T FIEE [IAAT T@T TE FHM XOP, XOP,, XOP, ¥

T XOP, ST | I HIUE®, XOP:, XOP,, XOP, ¥ XOP, HHT: Tieel I, T4l ¥
T FAALTMAT THT G | AT FIVEE GATCHE g8 (b 7 bl AT aehl U forey
FHUEE HUMCHE g7 T 9T ? THEHT FARS Tl |
AT q FIEE TSIhT T3 TF [GTT (AT [GITATE ST gATer IATeHe HI0TEE i |
afg qfeemHT TaTer TSR g e fqemere ARG HT TRl SHE BUEE qUAT qU AT T
FHUEe HUMCHE g (49T |
Aokl AT, qiRehH0T Y@kl {q7ge® P, P, P, T P, dC XOX' W HhHel ¥ IWE®
PIBI, ,B,, P.B, and P,B, f@f=Iuel & |
%) OP, Tfewl AJATITAT T AT OB, ¥ B,P, 3 dATHE B |
@) OP, ZE1 FqAATHT T AT OB, IIH [dvgdre Al T1 WUHA HUMHE
P, X H&TETE HIITEfe TH AUH gATCHS g |
() OP, AT SAJATITHT UXHI A OB, ILH [d7gdTe aMal T HUHA HUTHE T
B.P, X #ETHTE TTUE(E ¥ AU HUMHD F |
() OP, G4l FqATITHT T g OB, STH fagare Il I« UHS gATcHSE 3
B,P, X H&TATE qATEle A¥ WUH HUTHE T3 |
OP:, OP,, OP, T OP, @TE | gATcHe faet Tfewg, fobe 2T » Fewer TR |
o fafqeT =IqaRTaT 97 HI0THT PO AqaTaars Hael AR T dfhwg & ?
[T, TSl qRaRH Y@M OP o TSIl Feebl (U=l [GTHT IHATTHT HIT POM =0 {3 |
fawg P @ OX AT PM @F fg=t | 7T AT e sarders fHeerar 9i
A T Afebreg, X Fogd 99 FqATTATAR FF v & AT AR |

. PM oM PM
s = — cosh = — tand = —
oP oP oM

oP oP oM

cosec) =— ecH) =— cot) =—
08 PM S oM 0 PM

ETHIATS 918l B, OP 9e UATcHE gvg ¥ fohaerdl ? a¥ PM ¥ OM FqITTATaR dTeHE
AT HUMTCHE & AUF [afq= FqaferdT e e 99 MEEar g |

Oz e, e < C 939




EIECIRCGRIN EEIEGRIED JHT FAqATT FreT AT

a_gl_ g-’gr_ N F = ﬁ ? i_g > i; ~ ﬁ ﬁ z_g N i; = ﬁ ﬁ
ERANIERIE AAUTde®E sinf T cosech [ ATITde® tand T cotd | ATITAEE cosO ¥ sech

YAUTTEED | Bl AT GATCHE g8 | Pl A GATCHS g | | Bl HIH GHATCHSD 576

g3 | YATAE=h AT HITAEeh AT AITIE%eh AT
HIMHE g | HUMcHE g | HUMcHE g5 |

Y

S 5in 7 cosec (+ve) ‘ o ) A

it w2 (-ve)

x o X
cos T sec |+ve)
tan T cot are {+ve)
T T (ve) | T (-ve) c

Y

e : CAST s
2.4.2 HIHE B (-0) & ECaIENIp] AU [Trigonometric ratios of
Negative angle (—0)]
IUAHT THEHT TR | Fiepl FeorarAT ST yRieqs @1 oX fa={erd | 9feehr ¥@r op
o FATCHT LPOX =0 HIHI ¥ P & (HEUTEF P, y) e | famg p &1 X fademegs 7 v
fA3eTE® g9 o g¥TcHe B 7 IR T | OP=r A=A
far g9 fa=e | fag P a@ pM A OX f@=TEeE < / )
PM W TFATSET IdqH! a5 P' AT F1IS T P &I (AaemSH

P(x,—y) &5 | {1 P T X Heees garens 7 v fAdemegs ¥ \ oo
FOMHF &5 ! OP' o OX T TAITH LPOX = (-0) &S | \ -y
X, ¥

TEAM, POX HT AH fbA (L0) WU e, fbA (9) WU 7 3
FARA THR |
AITATIIATER, FHHON (9T PMO HT

. P& Y MaemEE  y P # X Maemeg®d  x

sinf = . == cosO = - == g5 |

FIATE (OP) r dIATE (OP) r=
T sin(0) = 1 aﬁ Y FmEE oy L
JIATE (OP) r
P # X HemE® _ sin(-0) -sind

COS(_G) - an (OPV) - _I' = cos tan(—G) B Ccos (79) - cos0 =~ tand

T A= PIIITHA SMaTaee! HIe® (~0) M HIT T Alhvs, ! FAhel TEM |

33 ) P N —



BICHAAT

favg papT X THSeTTE® 7 v fAdemes g aaTcHs @A fhafed go fadengs afedr srqaterar

TS lie. P(x, y)
sin(— 0) = — sin6 cos(— 0) = cosO tan(— 0) = — tanf
cosec(— 0) =— cosect sec(— 0) = secO cot(— 0) =— cotd

2.4.3 (90° — 0) I PPIUFANA HTIT [(Trigonometric Ratio of (90° - 0)]

IUAHT THEAT TR | T [GgUhT FEmAT S IR O A% Fv5 HIAT YRIATE

@ OA Fa=er | IRTFIS TErare asiel
feradre faerrar 9fes™l ¥@T OP & avTue
I /POA=0 fae I | faeg P aTe IRTFI®
@l OA HT &% g4 TR PM [@=Aard T
ST OPM SIS 4 |

BTHIATS aTeT g Pregtert e fy shroreesent

IRTRA  180° g7 | Fars®T, £PMO = 90° X

AUHT Tl 5 HUEE MOP T OPM
1 ARTRS I 90° T T | 9T LMPO =
(90° — 0)

/POA =0 ®T% =¥ I feaT OP = &,
PM = @F T OM = IR &7 |

. P oM
sin @ =— cos 0 =—

Y

90°-8

tan 0 = —
oM
oM

cotd =—
PM

AT, £MPO = (90°- 0) =g == v fefar OP = %97 (h), OM = %=

(p), T PM = g (b) & |

OM b PM
sin (90° — 6)=E = —=cosf cos(90°— 6)=H =—=sin6

P

PM

oP

oP
oM

OM h
tan(90°—6)=% =—=cotf cosec(90°—6)=gz—=se09

h

OoP
sec (90°— 0) = 5 =—=cosecf cot

PM

Oz T, FET ¢

b PM
(90° — 6)=; =—=tan6

oM
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Il aRE

TATRT ForeT ST, TR O ATE ek HIHT YRFFTe v@r
OX =g | 3% altehHT T@1 OP o SATTHT HIUT LPOX
=0 f[ATE ™ | OP=r FI AIATH [AUR TIaT I TATS T4 |

g P (x,y) @M% y=x H I@MHAT WEAT THE | TG
afvace &l 9T & giata P #l HeeS® (v, x) aal
/P'OY = ZPOX = 0 &, | Tl Fo|T, /P'OX = 90° - 0

g7 | Ao [APIOiHA STl qiRHTuTETe, ¥
. P& Y MaemEFE  y P # X Maemg®d  x
sin = - == cost = r == g%l
dgAT (OP) r dqgATE (OP) r=
A, sin(90° — 0) = sin/P'OX P Eﬁr Y e S
gdeqrg (opy  OP T
9, cos(90° — 0) = cosZP'OX = P a?[ X fae 2T Y Y ing
FGATE (OP') P
N o m_ Sin(90°-6  cos®
I, tan(90° - 6) Gos (90°—0) ~ sm® cotd
o m_ €0s(90°-6  sin®
cot(90° — 0) Sn(90°—0) ©90°—0) ~ cos0 tan®
o — 1 — 1 —
ALY, sec(90° - 6) s (00° )~ smo - cosech
o __ — 1 —_ 1 —
cosee(90°=0) = 005 —0) ~ om0 — 50
ELCNL )
sin (90° — 0) = cos 0 cos (90° — 0) =sin 0 tan (90° —0) = cot 6
cosec (90° —0) =sec 0 sec (90° — 0) = cosec 0 cot (90°—0) =tan 0

2.4.4 (90° + 0) B PHPUTAAT SATATA [(Trigonometric Ratio of (90° + 6)]

TR T AT T, STTHIA O AT g HIHT TRIFAF T@T X
OX @=TEM | 9 IRTEAF @I OX & G HT @I OP of 38
FATTHT HT LPOX =0 [T | P T FHIMEH (v, y) [TTe | siPxh0s 0

P (x, y)

FIATH (1) = OP TTXH FFaTE fag USer a0 fa=fem | X 5
fIg P(x, y) @5 &5 O AT gATcHS [GTHT 90° HTTA

qfeeR AT &1 9T qidqtae P' %l GE® P'(—y, x) T LP'OX \
=90°+ 0 &g | A TABOTHATT SAAITCAH! AT, T

13¥ ) Ofeeger T, 6T §



‘ P # Y MaemgE  y P H X fAaemg®  x
sinf = . — == cosb = . —=— g3 |
FgATE (OP) r AL (OP) r=
A, sin(90° + 6) = sin/POX =1 ¥ e x _x _ cos0
adgerrg (op)  OP T
9, cos(90° + 0) = cosLP'OX P EF[ X fee 22— Y Y ing
qIATT (OP') op
o _sin(90°+0)  cos® _ —cosO
d, @n(90° +0)= L G651 0) = “smo w0~ <
cot(90° +0) = — 1
f@an(90°+0)  —coto _ tand
o — 1 _ 1 —
T, sec(90° + 6) s (00°F0) = “smo =—cosecO
o — 1 — 1 —
cosec(90° + 0) Sn(90°10) ~ cosd =secO
BEHY EIHT
sin(90° + ) = cosb co0s(90° + 0) =—sinf tan(90° + 0) = — cotd
cosec(90° + 6) = secO sec(90° + 0) = — cosecH cot(90° + 0) = —tanf

2.4.5 (180° — 0) T PAHNITHAT SIS [(Trigonometric Ratio of (180° — 6)]

AT P AT T, STTHTAR O TS s HIHT IRIEAH X
W@ ox fa=Terg | 3 IRieE Y oX T aiEw 1
T@TOPH TATTHT FIUT LPOX = 6 [ATR | P T FReMEH P'(—x, y 180°- 0

(x,y) [TE™ | OP=r 7T fAUR Ugel 3 fa=aere | N [~
fag P (r,y) @5 y- ATH TWEdT & 90
gfdfawar p' &l Me2E® P'(x,y) T LPOX =0 T |
YA, /P'OX =180°—0 AT | T FAepTortaeiiar sreqarerept

gieaTeTETe, X'
. P#H Y MaemEg®  y P H X Maemg®  x
sin@ = - -— == cosO = - ~— == =g |
FIATE (OP) r AT (OP) r=
AT sin(180°— 0y = Y ERUEY Y Y _ino

qdeqrg (opy  OP T

cos(180°— 0) = © Eﬁ[Xﬁﬁ'&llil =X C — cosH
qIAT (OP') op

Oz T, FET ¢

P(x,y)
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o o Sin(180°—6)  sin@ _ —sin®
e, @n(180°—0) = 05 0)" “eosd ~ coso ~ A0

1 I
tan (180°—0)  —tang 0t

(e} — —1 —_ l —
LT, sec(180 ~0)= 5 130°-0)" “cos0 =—sech

cot(180° - 0) =

1

o _ - - @ _ 1 —
cosec(180° —0) Sin(180°-0) ~ smd cosec

BEH TG
sin (180° —0) =sin 6 cos (180° —0) =—cos 0 tan (180°—0)=—tan 0
cosec (180°— 0) = cosec 0 sec (180°—0)=—sec 0 cot (180°—0)=—cot 0

2.4.6 (180° + 0) T FAHIITHAT SIS [(Trigonometric Ratio of (180° + 6)]

e formn, Il 0 @TE FE WA URIME @ 0X
fg=1ad | Iod YRTAE @l OX | YRehHAT 7@l OP o )
FATTHT FIT LPOX =0 AR | P T (ST (v, y) fTer= | / >§|x,yl
r=OP #E faw tgE W fEsEE | fw opey) [ -\
AqE FF O ATE UATHF AT HONCHE [IemdT 180° FIORT | —
qIRHHI TN JTT FIqT# P bl [ELTE P'(—x, -y) T LP'OX' . /
=0 UTSErs | U, LXOP' =180° + 0 &7 | AT [AHIUTHATT T
FAITAH] TRATITETE,

P # Y MaumEFd  y

. P # X Haemgs  x
sin@ = - == cos0 = r — == &g |
dgaT (OP) f dqgATE (OP) r=
AT, sin(180° + 0) = Eﬁ RAUERIES S A AR R
gdeqrg (opy  OP T
cos(180° +0) = P EF[ X e T
qGATT (OP') op r

sin (180°+0) —sin®  sinO
cos (180°+0) —cosO  cosO

] I
tan (180° + 0)  tand  _ <ot®

Q o — ; - 1
2]—{2{'{'[‘&’ sec(180 +6)_cos(180°+9)_

=, tan(180° + 6) =

=tanO

cot(180° + 0) =

Toos® secO
1 1

cosec(180° + 0) = sin (180°+0) - —sm0 cosecO

3 ) P N —




BITHA AT

sin (180° +0) =—sin 0 cos (180°+6) =—rcos 0 tan (180° + 6) =tan 6
cosec (180° + 6) =— cosecH sec (180° + 0) =—sech cot (180° + 0) = cotd
THT HOMCHSE I (— 0) I FABOTHATT AT, (90°— 0) BT FABIVTHART ATATA, (90° +

0) T FAPIVITHAIT ATATd, (180°—0) T [ABIVTHAIT ATATA T (180° + 0) I [ABIUITHATT
FANAEE & & ¥ HEA qAl ST Alcbeg Al FA®A T SANHATT BTeTE b
qfe HepTedt | 31 STl TeepT PIpIvITAE daTdes STId: (270° - 0), (270° + 0), (360° — 0)
T (360° + 0) I BARA T SATMHATT &ee (MSFY AT TSR E | T&T FATCHE BTH
T J&Aq TRTHT T |

2.4.7. (270° — 0) WY ECANIERIp] AUT [Trigonometric Ratios of (270° — 0)]

ZTHTATS 98T &, 270° = 180° + 90° I, (270° — 0) TS TG YA el Flehrs,
(180° +90° — 0)

A4, sin (270° — 0) = sin {180° + (90°— 0)} = —sin (90° — 0) = —cos 0

cos (270°—0) =cos{180° + (90°—0)} =—cos (90°—0) =—sin O

_sin((2700-0) —cosO

T tan (270% = 6) cos(2700[—0) - —sinf = cot®
1
cot (270°= 6) = tan(270°-0) coto N 0
1 1
T, sec (270°— ) = c0s(270°-8) _ —simp _ ~CoseC 0
1 1
cosec (270°— 0) = =—sec 0

sin(270°-0) - —cos6

2.4.7 (270° + 0) BT PIBUTHAT FA [Trigonometric Ratios of (270° + 0)]

?J%'T, sin (270° + 0) = sin {180° + (90°+ 0)} = — sin (90°+ 0) =—cos 0
cos (270° + 6) = cos (180° + (90°+ ) = — cos (90°+ 6) = — —sin B) = sin O
sin((270° + 6) —cos0

o + = = = —
tan (270%+6) cos(270L+ 6) sin@ cot §
1
O+ — — —_
cot (270°+ 8) tan(270°+6) —cotBO tan 6
2 1
O+ — — —
JHIA, sec (270°+ 0) 0527071 6) _ sind cosec 0
1 1
cosec (270° +0) = =—sec 0

sin(270°+ 0) - —cosH

R (930




2.4.8 (360°— 0) FV PIBIUTHAT FTI [Trigonometric Ratios of (360° — 0)]
?E'f, sin (360°— 0) = sin {270° + (90°- 6)} = — cos (90°— 6) =—sin O

cos (360°—0) = cos {270°+ (90°—0)} = sin (90°— 0) = cos 6
1

cot (360°- 0) = tan(360°—6) =T —cot 0
1 1
TETE, sec (360° - 0) = 0sG60_8)  —coso | SC€ 0
1 1
cosec (360° - 0) = SIn@60°—8)  —sin® —cosec 0

2.4.9 (360° + 0) @ Prethd sua FEG e afew gawa T freed
AeTE |

(360° + 0) =T 0 fo Flebrs, [T IPIOTHAT Faewdrs ATafd® (Periodic) Felr

A= | TFA sin (360° + 0) = sin {270° + (90° + 0)} = — cos (90° + 0) = sin O &S, |

cos (360° + 0) = cos (270° + (90° + 0) = sin (90° + 0) = cos 6
sin(360°+0)  sin®

tan (360° + 0) = 0s(360°10)  cosh tan 0
1
o —+ = = =
cot (360° +6) tan(360°+6) tan6 cot
1
°+ = = =
sec (360°+ 6) cos(360°+0) cosO sec 6
1
cosec (360° + 0) = = cosech

sin(360° + 6) N sin@

P SFIAEE (n x 90° + 0) HT IR AW
Premfada s uTdessT oY TEEraEedE @iud TRERl S9dg 99 Ggusar

TR T Fleheg, | T

(&) (i) sin (-0) = sin (0 x 90° — 0) =—sin 0
(i) cos (-0) =cos (0 x 90° —0) = cos0 ?
(iii) tan (-0) = tan (0 x 90° — 0) = — tan0
(@) (i) sin (180° —0) = sin (2 x 90° -0) = sinf Il quadrant| | quadrant
(i1) cos (180°—0) =cos (2 x 90°-0) =—cosb GdE
(iii) tan (180° —0) = tan (2 x 90° — 0) — tang °2 :
() (i) sin (180°+80)  =sin (2 x 90° + 6) = —sin0 Il quadrant| IV quadrant
(i) cos (180°+0) =cos (2 x90°+0) =—cos0
(iii) tan (180° + 0) =tan (2 X 90° + 0) = tan® 3
(®1) (i) sin (360° — 0) = sin (4 x 90° — 0) = —sinf 7
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(i1) cos (360°—0) =cos (4 x90° —06) = cosb

(iii) tan (360° —0) = tan (4 x 90° — 0) — _tan0
(8) (1) sin(360°+0)  =sin (4 x 90° + 0) = sinf

(i1) cos (360°+0) =cos (4 x90°+0) = cosf

(iii) tan (360°+ 0)  =tan (4 x 90° + 0) = tanf
AR Afetrare e frawes @ afews |

1. 90° ® UEHE®E Tqd TR TG ie.n=2,4,6,.... TCHAT HARUTRAT dqITTEE
qfvadd gaAA AT IEr PRt saTdeE e |

51@ . sin — sin, cos —  Cos, tan — tan

cosece — cosece, sec —  sec, cot — cot
2. 8T (+,-) CASTHTAR 7 &5 |
3. Premofad SITaEE (nx 90° + 0) T n B TAGE TR AEITH AT afT T

g | DR
(%) (i) sin(90° — 6) = sin (1 x 90° — 0) — cos 0
(i) cos(90° —0) =cos (1 x90°—0) =sin 0 5
(iii) tan(90° —0) = tan (1 x 90° —9) —cot O X
(") (i) sin(90° + 0) =sin (1 x 90° + 0) =cos 0 I q I d
(ii) cos(90°+0)  =cos (1 x 90° + 0) = sin 0 quardrant | 1 quardrant
(ii1) tan(90° + 0) =tan (1 x 90° + 0) =—cot 6
(&) (i) sin(270° — 0) =sin (3 x 90° - 0) =-—cosO g2 0,48
(i) cos(270° —0) =c0s (3 x90°—0) =-—sin 0
(iii) tan(270° - 0)  =tan (3 x 90° - 0) =cot0 III quardrant | IV quardrant
() (i) sin(270° + 0) =sin (3 X 90° + 6) =-—cos 0
(i) cos(270°+0)  =cos (3 x 90° + 0) =sin 0 3
(ii1) tan(270° + 0)  =tan (3 x 90° + 0) =—cot 6 7
At Aforee frefafea faves &t afes |
1. 90° T TUTgHe® T [T TG ie.n= 1,3, 5,.... TCHAT BTHOTHATT AqITTEE
qRAdT g AATd Sel e Jurdes Eaa |
& sin — Cos, cos —  sin, tan — cot
cosece — sec, sec —  cosec, cot — tan
S sin (270° - 0) = sin (3 x 90° — 0) = — cos 0 (FFFATE (3 x 90° — 0) TGT AJATITHT IS,
FTET tan0  cotd EHTCHE Eeal Aol o (APVTAATT FATTEE HUMHE grgr AL

o cos 0 FHUTCHE HAT |
2. B (+,-) CAST ¥R ¥ &7 |
3. PHomHdT SITae® (nx 90° + 0) T n BT TAGE [SoIR AR AN I I &7 |

Oz e, e < ( 93




THIRTE IR ¢ tan 0 + tan (180° — 0) + cot (90° + 0 ) + cot (90° — 0 ) = 0
[ © T8,
At 987 (L.H.S) = tan 0 + tan (180° — 0) + cot (90° + 0) + cot (90° — 0)

=tan 0 + (- tan 0) + (— tan 6) + tan 0 N
=tan 0 —tan O —tan O + tan 0 + CAST T8I, (180°-0) T (90°+0) T ATl
-0 SAATITHAT TG 58T sin T cosec AT GATCHE Ereg
R T PPt FaTdes HOTHS grad, ad
=R.H.S, W l tan (180° — 0) = —tan 0, cot (90°+ 0) =— tang

gHIvT Tliﬁ?[ ¢ sin? 0 + cos?o + sin%(90°— 0) + cos? (90°— o ) =2
JHE : Tel,

IR (L.H.S) = sin? 6 + cos?a + sin? (90°— 8) + cos? (90°— a)
=sin? 0 + cos?a + {sin (90°—0)}* + {c0s(90°— o) }*

= sin? 0 + cos?a + (cos 0)* + (sin 0)? N o .
. . - CAST AHR, (90° - §) Tleell FqATITAT I STt
=sin® 0 + cos’0 + cos? 0 + sin? O NN ..
li1=2 T AHOTAAE AITde® gATcAE grgd, add
N sin (90°— 6) = cosb ¥ cos (90° — 0) = sinf
= R.H.S, FHIUTT 94T |

AT qQT TSR ¢ tan 120°. tan135° + sin 120°. cos180°
A : T,

tan 120°. tan135° + sin 120°. cos180°

= tan (180° — 60°) tan (180° — 45°) + sin (180° — 60°) cos (180° — 0°)
= (—tan 60°). (—tan 45°) + sin 60° (- cos 0°)

=(3). (- + %3— (1) - —
5 =+ (180°— 0) TTET a?IQjTQTqT 9eg S8l sin ¥ cosec
—3_ = AT gATCHE Ergd dlehl FARIUadr daTdes
o i HUMcHP gedd, AT sin (180°-0) = sin 0, cos (180°—0)
_ 2\/32_\/3 _ g =—cos0 ¥ tan (180°-0)= — tan 0

Tlﬂ?ﬁi cos (270° — A). sec (180° — A). sin (270° + A)
cos (90° + A). cos (180° — A). sin (180° + A)
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A © T,
_ €os (270°= A). sec (180° — A). sin (270° + A)
cos (90°+ A) . cos (180° — A) . sin (180° + A)
__(=sinA). (—secA). (-cos A)
(—=sinA). (—cosA) .(—sin A)

B sec A
sin A
1 N
=— (PRI & v 7)
sin A.cosA =
= cosecA.secA (e 7)

THIT TR ¢ sin112° + cos74° — sin68°+ cos106° = 0

A : T&T,
AT T (L.H.S)
= sinl12° + cos74° — sin68° + cos106°

= sin (180° — 68°) + cos 74° — sin 68° + cos (180° — 74°)

= sin 68° + cos 74° — sin 68° + (— cos 74°)
= sin 68° + cos 74° — sin 68° — cos 74°
=0

= R.H.S THTOTT 94T |

{-+ CAST @R }

RHS AT %I 0 ATIH arefl 7
RHS HT 0 TITH ATNT LHS AT I
T qUHT A e gATcHE T
HOMCHE 95 THATTIH Flicd Te |

-+ (180° 0) FTET ATATITHT T STet
sin ¥ cosec HIA IHATCHS E@F[aﬁﬁ
FrepTofad daTde® HITHS e,
T sin(180° — 0) = sin 0

cos (180°—0) =—cos 6 TS |

AT Gl EMSTEN & 2c0s?135° + sinl50° + % §in180° + tan135

JHE : T&,

— 2c0s135° + sin150° + % sin180° + tan?135

= 2{cos (180° — 45°)}> + sin (180° — 30°) + % sin (180° — x0°) + {tan (180° — 45°)}2

=2 (= cos 45°) + sin 30° + % $in0° +(—tan 45°)?

1372 1 1 5
=2|—-——=) +t—+=—X0+(-1)
( V2 2 2 0 (])

Il
(S}
X
NI [
+
N =
1
<
+

TR AR ¢ c0s240° sin300° — sin330° cos300° =

AT : TE,
L.H.S = ¢c0s240° sin300° — sin330° cos300°

Oz T, FET ¢

{-- CAST 4R}

V3 o+ 1

4

(99




= cos (180° + 60°) sin (360° — 60°) — sin (360° — 30°) cos (360° — 60°)

= (= cos 60°) (— sin 60°) — (— sin 30°) cos 60° {- CAST J141Y}
-1\ (-3 -1\ 1
-5) &)-)3
L1
4 4
_ V3+1
4 = R.H.S THITA 4T |

¢ 3n¢ 5m¢ 7m¢
g A ;. COS -+ cos——+cos—— Fcos——=0
. 8 8 8 8

¢ 3n€ 5m¢ 7€
= ¢c0os — + coSs — + cos— + cos—

8 8 8 8

¢ 3n€ 8m¢ — 3n¢ 8m¢ — ¢
= C0S — + coSs— + cos + cos

8 8 8

frad 3n¢ (Snc 37rc) (Bnc nc) S N N
= —+ —+ —_——) + —_ = . T T

08 —= F Cos ==+ cos | = 3 cos\ 5 g ) .- TBTIF, BITHT Tae® AU}

¢ 3n€ 3¢ ¢
=cos— + cos T-i- cos (1‘[‘ - T) + cos(nc - ?)

C C C C
= cos =+ cos 2=+ {—cos (3%)} +{=cos (%)} (- CAST 7@, cos (180°— 8) = — cos 0}
brad 3n¢ 3n¢ bad
=Cc0S— + CcOS— — C0OS — — CO0S —
8 8 8 8
=0
= R.H.S, FHIfOT 73T |

[T2UH! ATTATHT x &I AT IAT AR -

x cotA. tan (90° + A) = tan (90° + A). cot (180° — A) + x sec (90° + A) cosecA
FHE : Tal,

FIAT, x cotA. (— cotA) = (—cot A) (— cot A) +x (— cosecA) cosecA

FIAT, — x cot?’A = cot’A — x cosec’A

JIAT, x cosec’A — x cot?A = cot’A

T4, x (cosec’A — cot?A) = cot’A

JI4T, x x 1 =cot’A

JIAT, x = cot’A

Ad: x = cot’A
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| 2.4

el 313 el

(P) sin (—0) =" (@) tan (—6) =" (1) sin (90° —A) = -+--
(¥1) sin (90° +A) ="+ () sec (180°—0)="--- (<) tan (180° +0) = ----
() cos (270°—0)=--- (ST) cot (270°+0)=---- (¥h) cosec (360°—0)="---
Sin (90° + A) — COosA

cos (180°—A) —cot A

tan (180° + A) COsA

cosec (270° — A) tan A

Sec (270° + A) cosecA

Cot (360° — A) —secA

Cot (360° + A) cotA

CAST HTRUITHT =g HT FaaTcH® AT THar |

fe=rer TR1 /11 941 SR
(P) sec 150° (@) tan 120° () sin 225° (&) sec 210° () tan 240°
(<) cot210° () cos 870° (ST) sin 1230°  (¥h) cosec (—1200°)
JHIT TR
(eh) sec A . cosec (90° —A) —tan A cot (90° —A) =1
me me

(©) sin 0. sec ( >~ 6) — cosecH. cos (

T (o}
5 ~0)=0 {5 =90%}
TEC ch
5 +9)fcot9(2
(&) sind . sin (180° — 0) —cosO . cos (° —0) =1

g TR

(A1) tand + tan (180° — ) + cot ( +0)=0

(%) sin’ (g —0). cosec O — tan? (g - 6). sin® =0
(@) tan®a . sec?(90° — o) — cosec?(90° — ). sin®a =1
tan?0 sinf
c0s2(90°—0)  sin2(90°—0)

R ( q¥3




7. WA TR

sin(90° + 0) x cosec (90° + 0)
cos 0 x cot (90° + 0)

tan(90° + 0) x sec (270° — 0) x sin(—6)
cos (180°+0) x cos (—6)

sin (180°—0). tan (90° + 0©) . sec (90° + 0)
sin (90° + 0) . cos (180° — 0). cot(180°- 0)

sin (90° + 0). cos (—0).cot (180° — 0)
cos (360°— 0). cos (180° + ©) . tan (90°- 0)

tan (180° — a) X cot (90° — o) X cos (360°— )
sin (— ) X tan (180°— a) X tan (90°+ «)

cos (270° — 0) x sec (180°— 6 ) x sin (270° + 0)
cos (90° + 0 ) x cos (180°— 0) x sin (180°+ 0)

8. YHIUIT e :
(eh) cos 70°.sin 20° + cos 20°.sin 70° =1 (") cos 72° + cos 144° —sin 18° + sin 54° =0
(1) sin 112° + cos 74° + cos 106° —sin 68° =0 (&) cos 20° + cos 40° + cos 140° + cos 160° =0
() cos 306°+ cos 234° + cos 162° +cos 18°=0  (F) cos 12° + cos 64° + cos 116° + cos 168° =0
9. WM 9l TSN
(eP) 2cos?45° + sin 30° + % cos 180° —tan 45° (@) co0s*120° + sin?150° + sin120° + cos150°
(1) sin?120° — sin?135° — tan?150° — cos?120°

(") sin?180° + sin?150° + sin*135° + sin?120° + sin?90°

(T) sec?180° + 2¢c0s?45° + cosec?135° + tan?45° — 4sin%60°
10.  JHETTT TR

(%) cos 120° x Sin 150° + cos 330° x sin 300° = -1
(@) sin 420° x cos 390° + cos (—=300°) x sin (—=330°) = 1

1 3
() cos 240° x sin 300° — sin 330° X cos 300° = +4\/_
. . -3
(") cos 570°. sin 510° + sin 330°. cos 390° = >
3-1
(¥) sin 660° x sin 330° + cos 120° x sin 150° = \/_4
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11, T TR
3¢ 2 7m€

. o m° . . 5m¢ .
(&) sin? il sin? -+ sin? = tsin?—— = 2

n¢ 31’ 51t¢ 7m¢
@) coszg +c052? +c0527 +coszT =2

. o m° . 3¢ . 57 . 7m¢
(M) sin? 5 sin? = T sin? =+ sin? el 2

12. faSU®T SF=ITHT x P A G471 AMSTRE
() xtan 150° + x sin120°.cos 180° =2 cot 120°
(@) xcosA. Cot(90°+ A)—sin (90° + A) + cosec (90° + A) =0
(Y1) xtan 6 . Cot (90° + 0) — cot (90° + 0). tan (180°— 0) = sec O cosec (270°- 0)
(B1)  sec (90° + A) cosec A + tan (90° + A) cot (180°— A) = x cot A tan (90° + A)
() x tan (180° + 0). Cot (90° — 6) = tan (180° — 0). tan (360° — 6) + x cosec
(90°—0). cosec (90° + 0)
TRETT A
THET : Tiedl, a8, T8 T FME] TTARTH ATIRHAT ABOHAT AAATAR] F¥ered Tl
AT GATCHSE (+) TIT HOMCHS () [ored die=Tar FEstan g7 T (90° + 0), (180° +
0), (270° = 0), (360° + 0) T (—0) T FABIHAT TAATHFIEEH T FIAT T ACTed |
AAYAE AW : A4 TTSST TUR, FEYR, TR T [T~ TgehT AqrgAu= ar |ieke, afe |
yiear : RTETR BEATHISIHT WESHHE aTT fauTEeqers qwraer Ty fafae
TEATEAFEER] AATA T Fralrehl GaAdrare CAST Mg el a3 =ard | (90° +
0), (180° = ), (270° £ 6), (360° + 0) T (~0) T TABIUTAATA FTATTR F¥elrd a4 |
HAIT TAH AR THET AR TINUHT ATHAATE AETIR, qraRdrg=e a1 o4
SUA fafeest ArerAeETe 9Eqd T | afe e UaH Ardiesre Iuddd gehTaes
gTed WOAT AT YhTaes THEARE |
TG ¢ Rrerrer fAdeeER

IS Ed
1. (%) —sinO (@) —tan0O (T) cosA () cosA (F) —secH (&) tanO
(&) — sind () — tan® (W) —cosecd  2-3. RTETHATs TETSTEM |
4. (F) —= @) -3 I - = @ V3
3 N 3
V3 1 2
= V3 @ - ) = (%) - =
7. (%) —cosecO (@) cosecOsecd (1) sec’ (=) 1 () tano
(+) sech cosech 9. (%) 0 G m -2 () %
® 2 12. @ % (@) tanA (1) cot?0 (%) tan’A () —tan’0

P ——— ( 9wy




SAIfdAfd (Geometry)

qi 3

3.1 IR=T (Introduction)

FIEl TS ¥ S AR ¥ SATATGArs e Turdesl a7 Tareh!
AP T STATg FaTgs SfAfa AfFvs; | I ATHaTE FTaad (Mg Fumeire
(Cartesian co-ordinates system) TH Tl'iﬁ"l_ahlf =l

FIETIT [HEEF TUTATHT THAA TAeHT TdS [agelle TG@ITHE Mg (x, y) o
STHTEg | [AaeTTg® SATHiqeT faerae T% ATgsared = ¥ A daidsidrs dTehddeb]
AR TH FEART TAT | SR T SATTATTHT AT FTHRT ATHT T&TT TR Feaad
fAgeTE® gurelTeRr wAnT fifae famm, #ver fawm, gieitraie 7 @i famrem
TRl qTE7, |

3.1.1 WW FTYWRM (Concept of locus)

|qHHT
X 0
y=x+1 1 2

fegusr arfes I T fagE® (0,1), (1,2), ... ATS AGTETHT F&qd THE | o, T
fagewdre Sede™ | &l [ avr 7 (Hepd Jeierd |

AEYAF AT : T TR

gfeRar : TuF faendie faewdrs saeEET Jear &l @l a7 7 T9¢ THReH
TGT g7 AT a9 AR T Afhd T8 |

AT fagewdrs J@T==TH Y& T SISal @l awg 99 f[a<9d &l | fa=gay
ql famg B MW SAre FHER &1 | AP IEHT y =x + 1 T3 [aguq
&1 | TE [qegud SIS Y@, 9 AT FHIER GANT I |

995 ) ofse AT, FET ¢




TIaT IR0 23 fermran, & fafeerg fag € ate awmew R(x, y)
AT 9 fawg P &1 fagud g 2 |
ft=ra fag aae! &= fawg ¥ aR1aR T g qdeand & |

TEl, FATH [ P(x, y) BT A M= I aR1er G4 2 |

I 75 P(x, y) T favgaed 3 &)
faguert et &7 C(h, k) ¥ TRMF F 45 Pr, y) B 99,
W AT,

r=\(x—-h)y+(y —k)?
A% a9 T,
2= (x—hp+(y—k)? & IARI THHE (G5 | TTATS [argqIdl THIHI AT, |

favg (1, 2) FHTFRN 2 + y2 + ke + 3y + 6 = 0 AU [IGITIHT T A k I HIH I AT |

A

TET, (x,y)=(1,2) THIET 2 +y> + ky +3y+6=0 HT I TTHA
1?+22+kx1+3x2+6=0

or, 1+4+k+6+6=0 [-x Ty I AT GIAema T |
or, 17+k=0
or, k=-17

=-17

famge® (3,2)7 (2,3) AT AR LA AR Forl fagepl 7G99 a1 TS 1erd |
[HE : Tal,

Y
AT, fagE® A(3,2) T B(2, 3) AT aRTER g1 q0R * P
el faeg P T MS9EF (v, y) &7 | R
¥, AP=BP //A(3, 2)
or, AP?> = BP? Ty
or, (x =3+ (y =2 = (x — 2 + (y = 3) X S
or, X2 —6x+9+y —dy+4=x2—dx+4+y>—6y+9 8]
or,—6x+4x—4y + 6y =0 / l
or, 2x+2y=0 Y'

Ofzz e, T ¢ ( qve




or, 2(x—y)=0
s ox—y=0 ATAYYE fagIaR] FHEI & |
foramfrr we=r @ 2 T EwTET 7

ILTH fa7gdTe 4 ThTg TUHAT T [argepl [agadeh] THHII Tl A TaH |

FHE © Tal, v
AT, P(x, y) ST a7 0(0, 0) A€ 4 THTS AT = a5 2T | T TPy
)Y
qF, OP =4 \
X' ) X
or, OP2= 42 y
or, (x = 0)* + (y - 0> =16 ~L [ [

Lt +yr=16 ATALAE fagaded FHIEHI 2 | v

fa=ge® A(3,2) T B(-4,0) @5 STGaT I+ T AB & AFTdHH! [qrgadehl THHII Tl
TSR |

FHE @ e,

AT, fa/ge® A3, 2) T B(-4, 0) @5 SISET I @I AB l dFITd® TR ol (475 P T
e ® (v, y) T |

99, AP = BP @ Py)
AT, AP? = BP? o
AFAT, (x =37 +(y = 2° = (x + 47 + (y - 0)? AG, 2) ‘
AJAT x2 —6x+ 9 + yz —4y+4 — 24+ 8+ 16+ yz : .

e

AT, ~6x — 8x— 4y + 13- 16 =0
AT, —14x—dy—3=0
o l4x+4y—3=0 ATALTH [agIgHR] FTHBI 2T |

X— FeTaf@erl 2, favg (2, 4) Il AT qTeaR g TR Fforl [deg bl [agageh] FHIH
Il TSR |

Y : Tel,

AT, X — H&THT 99 a5 A (x, 0), A B2, 4) T =

fag P(x,y) B

1¥5 ) OfeageE T, T <



EERELSIRS Y

R A B (2,4)
AT, AP? = 4BP?
P(x, y)
AAT, (x —x) + (y — 0P = 4{(x — 2)> + (y — 4)*}
Xv < > X
FAAT, y2 = 4(x* —4x + 4 +y> 8y + 16) O A(x, 0)
AAT, y2 = 4> — 16x + 4y? - 32y + 80
AT, 4x* +4y? —y* — 16x - 32y + 80=0
\/

CAx? +3y? - 16x — 32y + 80 =0 ATALTSH [gadqehl FHIHT &l | v

afe A2, 3) T B(4, 7) fasuat fae® T P(r, y) T a5 WU PA = AB? & HTITH]
farmgaerepl FHIHT Il ARSI |

™ : TE,

TEl, A2,3) T B(-4,7) B | I (a5 P &I MeMEF (x,y) B |

9, PA2 = AB’

AIAT, (x —2)* + (y —3)° = (4 -2 + (7 - 3)?

ALAT, x> —4dx +4+y> -6y +9=36+16

AIAT, x> +y? —dx — 6y + 13 -36 - 16 =0

X2+ y?—dx— 6y — 39 = 0 ATAYAF [d=gaTHT THIH &l |

T 3.1 (A)

1. fa=gag a9 & &1, deed |

2. fa=E® (3,2), (4,3), (5 0) T(0,-5) HH & HT [dge® 2 +y? =25 HUH
farvgqo@T 98 7 Ol dSed |

3. afg famgua ke - 2y2—2x+3y-3=0 W fa=g (2, 1) 98 99 k F HF U=

TSR |

afg =TT 3x—y+7=0 A &@F (k—1,k+3) TS 97 k H[ A T M1 |

fog (-2,1)T @4, 1) d1E =RTER AT el [qgepl [qgaepl GHIH Tl AT |

famg (1,2) T Y- H&TEATE TR AT Ferl [ogebl [rgaerebl FHIHU Il SR |

SH [a73dTe 4 UehTg AT Ferl [agehl fagaeerl FHIFT Ol TS a4 |

faeg (2,57 Y- &R SRER T 9O ol [d7ghl (qgqdepl FHIHIT ol

TMSTeY |

® =N Bk

S ——— ( qv9




9. 3% AN [4g A(7,0) T B(-7,0) T TSN =A {47 P T A= O (G FaeqTHT
foeg p I fa=gqerepl FHIHI I TRMSTRE © PA + PB? = AB?

10. AG3,2) T B(7,-4) [a9e® T Pr,y) ¥ fa AT qAR AGLATH] fa=gqe]
GHTHTT Il AS B
(%) PA=PB (@) AP =2PB (1) PA? = AB?

11. fag (2, -3) 3@ 91 g (0, 2) 3f@e T e g4 W FAerl famgahl fagaeen
FHIHIU IT AR |

12. fag (0,-2) 3@t ww=T fa=g (1, 0) 3@ T 3o g T Aol favgenl famguaet
FHIHII IT AR |

13. fag (0,2) f@®r 9=1 @ (3, 0) & TN TR g Aol [deghl [amgagehl
FHHIO IdT AMS AR |

14. X - A&TREH AT (g5 (3, 4) SMGUHRT I I & TR Fod (argebl faegqdenl
FHIHIO IT AMS e |

15. Y - AeI<REHl AwaT (975 (-2, 5) M@l T AT & TR0 <ol favgebl famgae oar
TS |

g
(SN N 1
1-2. Rrereperms T@TSTRE | 3.3 4.-— 5.x =1
6.y —2x—4y+5=0 7.x*+y*—16=0 8. y?+4x—10y+29=0
9. x> +y*=49 10. (&) 2x -3y —13=0 (@) 3x2+3y>*—50x + 30y +117=0
(M) x> +y*—6x—4y—-39=0 11.3x2+ 3y +4x - 22y +3=0
12.3x2 +3y* + 2x+ 16y + 15=0 13. 8x% + 8y? + 6x — 36y +27=0
14.x* -3y~ 6x -8y +25=0 15.3x* +4y* + 16x —40y + 116 =0

312 YEEvEHrs MY ST fsTS 1 f47g (Point which Divides

a Line Segment in a Ratio)

a) PA=2 cm, PB=3cm,AB=5cm b) RX=10 cm, RY =15 cm, XY =25 cm
T
m, m, !
A o PY ° B P m ...............
p X @ o 2 ST
AP=km, ; PB=km, R

faefeate AB 1% P & [T T | | grfeyafaare xR A1 y o Frarer e o

{40 ) ofse AT, FET ¢




AT, AP=km, ¥ PB=km, T, APZ PB fa=iafl sIUTT AP:PB=m :m, & | T, XY =
km, TRY =km 9T, XYTRY [q=I@l AT XY : RY =m :m, & |P ¥ AB @Tg [HAaTE
faars g fFfe pAB @1 framefe 05 | ey, Y o XR - «Tg atfeRare fadree w9
fepefeh Y, XR T ATERId(d T |

HUSYA (Section Formula)

T, FEE A y,) ? B, y) e 4

TGS Pr,y) @ m:m, 1 AIHT fATere Q

FeraTSt TRBT | P(x, y) &1 (A9 (HbTeE I | &

\

o9, ADLOX, BELOX, PFLOX, AM.LPF ¥ S
A Q\ 1 M

PNLBE f&@4r | v

fer@HT, AM=DF=0F-OD=x-x,
PN=FE=OE-OF =x,—x

PM=PF-MF=PF-AD=y-y, X'<—0p
BN=BE-NE=BE-PF=y, -y

AP=m T BP=m, G | Y

wjll
1
m [

FHFUT [A95T8E APMA T ABNP THEYT F7a |

AM AP .

PN = Bp [ UHET AR A HAEED AT AT | ]
X—x, m,

g, =

xzfx m

2
4T, mx —myx, =mx,—mx

AT, myx +mx=mx, + myx,

A4, x(m, + m,) =mx, + mx,
o, = e e
’ m1+m2
PM AP
®R, BN = Bp |- TAET TSR ST ASTEwd AU AUDT | |
yoy, M
ERE U
awy my-—m)y, =my,—my

STW! mzy + mly = mlyz + 1’nZyl

AI4l, y(m, + m,) =my, + m)y,
my,+m,y,

m +m,
- (T )
1 2 1 2

. - mx,+m x my,+m
T Y@V AB WS TSI T forvgabt fEuTEeh p(v, y) = (i o2 Be M) ooy

b
m1+m2 ml+m2

qoaT, y =

Ofz e, e < C 949




el faliw sawEE (Some Special Cases)

feramir ¥ AT FE T AT m = m, B AT P FE (A 2 7

A "E P(xy) 96" A(x,y) ¥ Blx,y,) SISd IW@@USH HAGS &1 AH
AP=BP T AP:BP=m;m,=I:1 &3 |

) P(x,y)

_ (m1x2 T MmpX; Miyo+ Mpyy P(x,y
m; +mj ’ my + my A(Xl, Yl) i e i B(x2’ y2)
o (1.XZ + 1.x1 1yZ + 1yl)

141 7> 141
:(x1+ X2 Y1+ Yz)
2 22

- P(x, y) @TE Tex favget fdemegs wfeg |
B. AP, y) o fa9e® A(x,y)? Blx,y,) Sl J@EIEATS ATMEEE m m, &l

FATTAT (TS T AP:BP = m :m, &7 |
A, T A, y,) T B, y,) SIS TETTE Py, y) o myim, 1 AATTAT e
% NN §| X
) AP m, P(x, y)
T TBP T T, <)
¥4, ALLOX, BMLOX, PNLOX, N
, N s
ARLPN Y BSLPN f@= | S
fersHT, AR=ILN=ON-OL=x—x, N u s
BS=MN=0ON-OM =x —x,
PR=PN-RN=PN-AL=y-y,
PS=PN-SN=PN-BM=y-—
Yy=%; X'« 5 ] r‘M ] »X
AP=m I PB=m, T | L N
v
FHBU (AT APAR T ABSP HHEYT Erg | Y
AR AP N
—Bs = Bp |- THET PISTHT WA Tolle®dl ATITT HUF | ]
aq x—xl_ Il’l1

4T, my(x —x,) =m (x —x,)
AF4T, mx —mx, =mx—myx,
A4l mx, —mx =mx—myx

AIAT, mx, —myx, =x(m —m,)
m,x, — myx,
m, —m,

JI4T, x =

NES ) OfeegeF T, T <




PR AP

%R ps = BP
gear, L1 =T0
y—y2 mp

m’ mz (y - yl) = m](y - y2)

W, my —myy, =m;y —m,y,
EREIR my,—-—my =my-—m)y
¥¥el myy, - m)y, = y(m, —m,)
AT v = mipyz —MmMyyq
Yy m; —m,
s y) = (m1X2 mle, Dya” el

myp— mp

U W@EUE AB H@W%ﬂwnﬁ%@ﬁ%ﬂ'@ P, y)=(m‘lff -

fage® (1,7) T (6,-3) SIS WW@EULHTS 2:3 I ATITHT [qATSd T faegenl FAaems®

EIRCRICH N
A : Te,

fagua famge®, (x,y)=(1,7)
(x,, y,) = (6,-3)
m :m,=2:3
(x,y)=?

9, AR,

_ MyXp+MmpXy Myy,+Myy,
(x Y) _( m4+m m4+m
1+tm; 1+m;
2X6+3X1 2><(—3)+3><7)

= ( 243 2+3
1243 —6+21

EER
=)
_(373)

uq: fegusl T@EvEars 2:3 #l

i, 7)

[ FHET ST TS HSlewad! ATard HUH | ]

m, X, myz m y]

(6,-3)

Alternatively
afg xLy)=1(6,-3)2

(x2, y2) = (1, 7)
my:mp=2:3

(x,y)=?
A, FAATR,
_ M1Xp+MpXy Myyp+myyy
(v, y) = ( m;+m,; ° mg+m,
=(2><1+3><6 2 x 7+3><(—3))
2+128+314 ’9 220+35
- )=E D=1

ﬁ:&?@w2.3wm
farare 9 faver fAEeE® (4, 1) &7 |

FATTAT TSI T [l HaemE® (3,3) T (4, 1) &5 |

[I=E® (5,-2) T (9, 6) ST {W@MEISHATs AMEATE 3:1 Bl AAITAHT [aeTsTT T Favgehr

[ETE® Il TSR |

Ul T, FET ¢

, )z

( quz




A : T,
(xla yl) = (57 _2)
(x5, ¥,)=(9,6)
m, :m,=3:1 (STfEweTe)

(,y)=?
e, AATIR,
_ MiXp; —MpXy Myyp —Mpysy _ 3X9-1X5 3x6—-1x%(-2)
(v, y) = (P2t maa el _ (223205 32X X (D))
_ ,27-5 18+2 _ 22 _
_( 2 ° 2 ) (232) (11510)

A fagUue! TWrEvSars dfezare 3:1 H ATITHT (AT T fawgel feemee (11, 10) B |

famg (3,-2) o faE® (1,4) T (-2, 16) S TWEVSHATE FHA AAATH faAqTS T 7
FHE : Tal,

(x, yp=(1,4)

(x,, y,) = (-3, 16)

(xa Y) = (35 _2)

ATUTT m :m,=?

_ miqXs; + mopXxq

l l) X =
m; + m,
3]'?1_0”’ 3= ml(—3) + mz(l)
mj +m,

3T9:|_°|T, 3m1 + 3m2 = *3m1 + m,
3:|'9:|_°|T, 6m1 = 72m2
qoar, m-2- 1

mp 6 3

o mq:m, = 1:=3

- fag (3,-2) @ faE® (1,4) T (-3, 16) SEH TWEUEHATS alfe¥are 1:3 & ATITTHT
EEIEERICE
feramoir w¥ : FEd arfevara fawro T W ATeT e 7

¢ m +m c o o o
& AT JeAATS y=%‘ fa wweam T AfEeg ¢ AdEEET gand 19

FHTYTT TR T IO Iel ATSH, [ b Bidh ASH A8l |

%y ) ofse AT, FET ¢




BT

fag 2, )™ fa=e® (1,-2) T (p, q) TS WEUSHATS 1:2 HI ATITHT (qATSH T A7
(p, q) T AT TAT TMITRTH |

qHE

Tel, g™ A(1,-2) TB(p, q) SIS @Al favg M(2, 1) & 1:2 I ATITAHT (AT T |

(,y)=(@2,1)

(xpy)=(1,-2) A(l,-2)
(x,, y,)=(p, Q)

m:m, = 1:2

dqd, GUg JAATIR,

—_

M2, 1)
_ MmiXy; +mpXxy

m1+m2 )
1Xp+2X1
goar, 2= P17

2= B(p. q)

.'.p=4
T y= m;yz + mpyy
' m; +m,
1xq+2x(-2)
1+2
q-—4

e, | =
qIAT, | =

qIAT, q—4=3
Lq= 7
aqd, (p,q)=4,7)

frge® (1, -3) T (4,3) SIS W@@EUSATE M =R(eX GUSHT faarsi T fargesehr

fAdeTTS® I TMSIE |
A : T, 2.
L e
.................. o . _
A(1,-3) P(x',y") Q(x", y") B(4, 3)

|, A(1,-3) T B(4, 3) WIS {@@UEHTE [a7e® P(v, y) T Q(", y") o TIF STaR GUSHT
EEIECRCY

e e, 6T ¢ C ESS



faeg P &1 A, (x,,y,) = (1,-3)
(), y,) =(4,3)
m;:m,=AP:BP=AP: (PQ+BQ)=AP:(AP+AP)=AP:2AP=1:2
(ry)=@CLy)="?
ad,

(x y) _ (m1x2+m2x1 myy,+ mzyl) _ (1 X4+2X1 1Xx3+2X (—3))
mi+my; ’  mi+my 1+2 > 1+2

=CD=2-D
TS, PB I wwﬁﬁ; Q T HUHT,

(xp yl) = (2’ _l)
(0 y,) =(4,3)
HATTT (x", y") =2

4+2 3-6
=

SER

(", y") = (2, 2028y = (22, 8 = 2, 5 = (3,1
@ fagE® (1,-3) T (4,3) SEA @A A9 SR1EY GUSHT [qHISH 1 35 [age®
FHT: (2,-1)T 3, 1) B |

P & AB TS 1:2 T IUITH fTATST T T&, & Q T AB oTg 2:1 I A-ITTHT
fasrore g 7 Afe T 99 @UEHA WART MY P ST Q H [AENEF e |
ArAEE T GARA T THET TR ead T I Iel ATSS, (F Tk SI=Aald |

favge® (-2,-1), (1, 0), (4,3) T (1,2) THMR AT Mifages g F91 JHIT TR |

T : 7w A2-D) D(1,2)
A(—2, _1)5 B(1> 0)5 C(4’ 3) ? D(I’ 2)

FqHST ABCD &1 ofifage® B |

o, fawel AC &1 Heafarger fHeemes, B(1.0) . 3)

(ny) = (B2, 200 = (202 28 = 2 5 = (1,1)
(R Fd'ab‘UT BD &I H%W RERIEC

1+1 0+2

X1+xy y1+y
(ry) = 555 = (- —)—(; ;)—(1 1)
o 3o Fﬂ‘cm%?mﬁ HeATavgHT (ETgFe® TSd TUHA AT ABCD TR TqHT
20 | 797, feua fages IR Fadsia ofiifa<e®s g |

eSS ) =g T, T <



10.

I1.

12.

13.

14.

I 19 3.1 (B)

~

AT TGPl GUSETH] AEE AElald |

>

~ ~

GUSETH (G910 HALIEE® & & g, IaeUHied delard |
feguar fages Sigd @@vedrs fagusl aquraar faadefeare faars
ER:CAREEI ECA ISR AL

(%) fag8® (6,-10)T (4, 14) FAAT 3:4 (@) [age® (3,5) T (-2,-7) AT 3:2
(M) [a75E® (4,3) T (6,3) AU 2:5

feguspr famge® Sen v@m@vears drfedeicare fagusl AuraHr faqre T
ERCEERIECAR I HIER I

(@) [a<E® (-3,2)T (6, 5) ATATT 2:1 @) [a<GE® (-3,2) T (4, -4) AT 4:3
(M) [a=¥E® (3,-2) T (-3,-4) AT 1:2

farg (2,2) & famge® (4, 6) z(é—, —3) SiTEA (@EvEdAls % ATATAHT [T
T 7 9T A3y |

fag (1,3) o @<e® (4, 6) T (3,5 S (W@EUSAS &7 ATATqHT faersi
TE 7 I TSR |

P (5 2) & Pam (3, 5)7 (7, 9) ST YaTaveerd &t aaerar o
TS | IAT ST |

[ ge® (-3,-6) T (1,-2) S T@EVSH AeATIT IaT IR |

[age® M(1, 4) I NG, y) SIST W@EUESH FAIR (-2,2) 9T (x,y) &I AW
ESICRICE

FH @ETSH TAATE (4, 3) T UHGS A5 (0,2) 9T HH SR (g5 T«
Q\\l

A@Q, -1), BC1, 4 T C(-2,2) & 99 AABC # T SH WAfdges o
TS |

feguar fageedre SIET avel @S aRTER A ANTAT faqreT T fagewat
fEeTS® 9T SR

(%) A(1,-3) T B4,3) @) P(1,-2) T Q(-3,4) (M) M(-5,-5) T N(25, 10)
fage® (2,3) T (5, 6) S T@EVEATS X — A&T e STAATTHT (AT T ? I=T
TSR |

fage® (4,5) T (3,-7) SEH WEISATS Y — A& HA ATIICHT [THTST T |

dFe TP, T € ( quo




ESICRICE
15. famge® (7,-3) T (-2, -5) WA TWEUSHT (3,y) favg 9ad@ 99 y * HF U«
TSR 7
16. (2,3) T (=6, 5) ST T@EIGHT (v, -5) [a=g 988 9 x &I AF TA7 AR |
17. fegua fages FAAR Fadsta ffames ga w41 TATd THard |

R

(F) (1,2), (3, 0), (7. 4) T (5,6) @) (-1,0)(3, 1) (2,2)T (-2, 1)
(M) (3-,2) (4,0) (6,-3)T (5,-5)

18. T faguerr ATl fage® THMRR TAsTd HA dF ofiifases g1 v
=rer ofrafargerr fATeTE® TaT AR |
(%) (2,3), B(4,~1) T C(0,5) (@) A2, 6),B(6,2) T C(12, 4)
(M (1,2), 3, 1) T (5,3)

19. fa=E® (1,2),(3,0), (x, 4) T (5, y) AR =IqH ffage® g1 99 x T y
1 {1 (AFe el |

20. FEAMET AUfa=RE® FHHAM (3,2) T (5, 10) AR AR ATHSHT [GFUEE (a3
(3,4) AT FIEUHT G AT aAlebl MUIEe® TAqT AT |

21 A% A(x, y), B, v), Cx, y) T Dix, y) HAMICR FIHS  ABCD T
irifageeEdT Mamgdes WU THIT T i x, +x,=x,+x, 3y, +y, =y, +Y,

g

R N 2 2 11 3
1-2 fareqeperts @ISR | 3@ (5, 5 @) (0, = (m (7,3)
4.F) (15,8) @) (25,-22) (@) (9,0) 5.4:5 6. —3:2 7.1:3
8. (1, -4) 9.(-5,0) 10. (8, 4)

11. AB #T Heafa =(%,%),BC FT TeATTT =(§’,3)z CA #T meafa=g = (0, %

12.(®) 2,-1)TG, 1) @) ;J,o)?(;—s,o) (M (5,0)% (15, 5) 13.1:-2
735 (SN ~

14. 4:3 15, - 16.59 17. Ri&mhars @STe |

18. (®) (-2,9) (@) (8,8) (M (3, 4) 19.x =7,y=6  20.(3,6)T(1,-2)

45 ) ofse T, FAT ¢




3.1.3 fogREm® FE, x - @9 T v - GUSH HGURUT (Slope of a
straight line, Concept of X — intercept and Y - intercept)

fqaRET (Straight Line)
faearare! aaran faergsr A @ HarFarT THard |

FHHI 3x — 2y — 4 =0 AT AQFFAAT J¥qd THE | THHT AT x T y F AEE
AT feavEr | et fort o, fspy SreTe e |

THIHT 3x — 2y — 4 =0 ATs AQGTEFHT T&qd T AQIATATE AT TaT, o1
(power) 1 ST FHIHEU [FEIR@TATS TATSS, | [GLTR@THT THHIUATS TG FHTHIT
(Linear Equation) afT A, |

FH: [FEIRET X — A&HT FHATT g4, Y — A& AR &4 T X — HAETHT BT
FATIA T A (B THFT 73 | TAATS qAHT (F7HT & Ahes; |

R A

-~

A hd

v

A B /{
X'« o) X X'« o) »X X'e o) »X
L
C D

v v v
Y' S Y Q Y'

X — AETH FHEATR g Y — AT FHATR g X — &I B0
(&g faegrean) (SreT fagmean) AT

A. faaram®r @ (Slope or gradient of a straight line)

Y
] B
MAACAE] Ladder
¥
Wall tan0 = ¥ bTd
\ Ground
X

O x-gig A
qUEEEA ATHAT BRAT AATE AWH SCTATR] & 7 AATGAS HO AMGUD g 7
FAATHA T faeelvor TR |

OfsegeF TIfre, @ ¢ C EESS




qATEATs THATHT 3T€ AWTUR ToblUR AT SHehlUX ITWH 96, | T HehlUy ITERT
TATSATS BT BT aT B GeeblUT AT T THATE § TATSHI FATHAGTRT FHebTa
Af=g |

OA=TET AB X — H&THT FATTHI ART THATs X — GIg A= |

OB = ¥@T AB o Y- &R FATUH AN Y — U HAS |

B. T fMge®(x,y) Tx, y,) TS Y@Th

AH fAE® P(x,, y,) T Q(x,, y,) HUX ST ¥@T PQ A X - H&AATS favg A AT FIH G T
X - &I gATCHS [G9THT /PAX =0 0T SHATTH B |

¥, PMLLOX, QNLOX T PRIQN  (fa=if) v Qx,, y,)
ddq,PR=MN=ON-OM=x, -x ¥ 1
QR=QN-RN=QN-PM=y — & |
ZQPR = /PAX = 0 T3 |

JHFT APRQ T,

B

P(xl,yl) 0 r

N N 9
. %@l PQ &l ¥hld (m) = tanf X'« [ [

\

R
PR

yz_yl \
X=X Y

C. X- g8 T Y- GUgH! 0T
FA TS T@IHN X - @UE T Y - @UE HGL Y
AT MG 7 SR THerd |
s N . . B(0, b)
FiMeh! ForHT, IR @1 AB of X — el

0

[a7g A(a, 0) T Y — 38Tl fa=5 B(0, b) HT
FTEH G | AIA OA=a T OB=b @ | A
ANTe®dls HAM X - @U€ ¥ Y- @08
AT | B TETel X — ST&THT FI T favgara
ST fagaHal WA X - @8
(a) ATg | T F/A @A Y - AETHT y'
FTH! fageld IaH fagavaea Tars

Y- GUE (b) A |

. X— @€ —a, Y- @ = b

X'«

%0 ) ofseg T, FET ¢



X — HETHT 45° BT FATS [qARETH FHehld AT dRMSTRE |

A : T,

0 =45°

FaT@THT FFE (m) = tand = tand5° = 1

forvae® (4, 5) T (6,7) ST T@IHN FeFla T AMMSTEN |
HEHTA -

T, (x,,y)=(4.5) T (x,,y,)=(6,7)

7-5 2
TA FFA ()= t=— ==

X2—X1 6—4

T 3.1 (C)

1. fagr@Ers FHerad! qdrT dedad |

2. [Egm@r X - ATE gATCHE [QUTHT SATTR B0 ¢ AU, FHehla Tl o3+ g

TR |
3. Ta7G8® (x,y) ¥ (x,y,) SUEH TWH FHHE & &7 7
4. fagr@mr X -@vg ¥ Y- @uedrs qiediiud T |

5. X— AT 60° B TATIH (FIT@TR] FHebTa Il AT |

6. X-— ILHIT 135° P FATIH (AATETHT Febd I ANIARI |

7. fagu®r T@EUEEEF! WHebrd Ul ANSTEH |
(k)

0 <

Al

A
o

Oz T, FET ¢

11




(=) Y
A A
X 30 x o .
YI
YV

8. [a=E® (-4,3) ¥ (2,-5) ST T@IH bl TAT ARSI |

9. [aE® (0,-5) T (3,0) SIS @Il bl IAT AMITaIY |

~ N N —1
10. (%) fages FHT (2, 5) 7 (6, p) FET T@E FFE - 9 p PN AT

CRIEEEEE
(@) fawge® FHHW (p, 8) T (3, 4) WISH IWIHl WRFE 2 AT p F A Tl
Q\\l

11. fae® P (8,6) T Q(4,2) SIS TWIHl bl T A (7,9) T B (p, 3) SIS @Il
AHTE RME &g, A p Bl A Il TSR |

12. faE® P (2, -2, (1, 1) T (m, 2) TS [GOR@MAET 989 99 m H AWF U«

Q\ \I
S
1 - 4. Riegrhars T@ETe | 5.3 6.—1 7.(®) 1 (@) —\3
1 1L 4 5
m s o V3 8.3 93 10.4%95 @ 5 1.1 12.2

%I ) P -




3.1.4 faERET® THFEUEE (Equations of straight line)

1. Y- & qHERR g4 @it 991 (Equation of line parallel to Y — axis)
Y
TrehT Forer @I AB, Y - T qUHTR g7 T * B

Y - #&Tsfd AB IFHE! I a THE T |
AT 1 AB AT I Tdeh [d7gehl X - (MR a &7 |

——a—»

TFHRU x=a @I AB B FTHIEI &l |
afe @1 AB, Y - A&Hl @AfuefE T Y - X405 A X
AR TETEAFART T a &g AT THHl v

Yl

FHE @& gAdHg ¢ ArdEwiad gahd M
FHETHISHT T TR |

2. X- & FHARK Eﬁ'ww (Equation of line parallel to X — axis)
TR fomwr T@r AB, X - HETET X

AT B T X — ALTaNG AB TFHET T4 . 5
b THTE T |

o}
qT . AB W U YAF fagdl Y - |
- - X'« 0 ¢
[39TS® b &6 | TIFRT y =b @l
AB T FHIEI & |

YV
Ife @I AB, X— AR qAUCC T X — HAEIMEH A b g AT TAH] THIET &

g g 7 ATAEET AR T HEATRISHT T Tl |

3. hdlq gis ®IHT Eﬁ' faaErr THIHT (Equation of straight line in

slope intercept form)

Y
HIET foradr WA Y@ AB A X - AEET 1 P<w>/
gATcHeE [STHT FATTHT FHI /BAX =0 & | /
TR Y - @E OC = ¢ B | FJGEl cy@ Oy
i F4 favg P(x, y) @ PMLOX fE=f | X < Xéc C- > X
CNLPM f@=t | ZPCN = /BAX =0, OM = x 3 O
PM=y & |

v

Oz e, e < ( %3



THH 9T PNC T, st afvar
PN
tanf = faeg ¢ #1 M3emE® = (0, ¢)
aw,mJMC% AB I #FE =CP H FHFHd ((F7 ? SARA TR 1)
__ PM-0C _y=c
3T‘<’1_°|T, - oM 3T‘<>F=|T, m—m
ymﬂ’m:_;f JI4l, mx=y—c
HAT y o = mx L y=my+c ATTIAR TR €T |
sy=mx+tc

(@) Ifs @I AB ITTH el ATy A9 ¢ =0 &g T THH HIHI y=mx + 0
Ly=mx 87 |
(@) @I AB, X — &N FHMRR AUHT, m = tan0° =0 & T @l THIFET y=mx + ¢
Adl,y=ox+c . y=cg < |

4. gi qug E&IHT g?r faaET T (Equation of straight line in

double intercepts form)

TIepT ForadT TR T@T AB o X - HeTTs [ Aa, 0) W1 ¥ Y - A&TATS favg B(0, b) A
FEH G | AA: OA=a¥ OB=b TS |

Y
AB |1 U9 %+ Ugal 475 P(x, y) &1 | Il
0 \
AP T FHET = > = B(0, b)
b-y b-y
PB ﬁ &) = 0—X = 0oO—X l P(X,y)
[IE® A(a, 0), P(r, y) T B(0, b) THEET B | T
D N = = X': A(a’o) » X
IS, AP FI bl =PB & FHbE OF——>a «—
y b-y il
AIdl, x—a = o—x

JI4T, —xy = bx —ab — xy + ay
AT, bx + ay = ab
g_glﬂ'q% ab & AT AT,
bx N ay ab

ab ab ab
%+ %=1a‘€r\?@TABﬁWUT€T|

%% ) Ofeeger T, 6T §




5. W ®YHT Eﬁ’ fqaE@r® TWHW  (Equation of straight line in

perpendicular form)
fague! fora¥T e @1 AB o X — A&7l [d75 A(a, 0) T Y — A&THT fav5 B(0, b) AT FIdehl
T | I, OA=a T OB=b, ODLAB f@f=ues & &l OD=p T ZDOA= 0T |

FHEUT AODB HI, /BOD =90°- o 7 T ZOBD = 180° — (90°— 0)) — 90° = 0. &5, |

_ob_p Y
sina = ==+ n
qI9T, b= L2
Sina B O b)
FHETT AODA T, 0,
_ob_p
cosa = — =~ O
1
qqaT, a = b
cosa p
99, Guewgarde AB & JHIERT, 5 T a A@O)
xyY_1q X4 =1 «— g
a b
qad, =+ 55— = 1 v
cosa sina Y
T, xcosa + ysina -1
p p

A xcosoL+ ysin o =p, ¥@T AB I ATAYAF FTHIFI &l |

Y - AeTafa 6 UhTg ITATHI AT T8 T Y — AT GHMAIAY g J@lehl FHIHIO g
TS YTHAT T@TSTEr |

qHTEA
T&l, Y — ATHT AR & @bl THEHRT x=a 573 |
Y &3 6 Uehrg IAT I J@IHT AN a=6
T, ATTLAF W] THIIRI x=a

YAl x =6 3
Lx—=6=0

0

X—0

Oz T, FET ¢



X — FETH AR &4 ¥ a7 (-2, 5) a1 S A @Il THET Il A3 a4 |
FHTEN

T&l, X — ALTHT AT g TGThl GHIFT y=b &3 |
g1 7@r favg (-2, 5) ATe STH JUH, b=>5
-, FAMETH FHHT y=5

qIAT, y —5=0
FTA @I 2x— 10y =8 [ Febld T Y — GUE IAT TS |
FHE
TET, 2x— 10y = 8

AT, 2x — 8 = 10y

2x 8
Foar y=2X_ 8
Y710 10
ﬁw,y:%xf%aﬁ%y:mx+cﬁ@wnﬁ,
1
P (m) =75
Y - @E ()= 2

Y @S 3 & TRI Y- AETATS I T X — AT 60° BT T0T AT T T@Teh THTH0T
Il SR |

JHE

8T, Y -EU8 (c)=3

¥ hld (m) = tanf = tan 60° =3

AT, TXA TGThl THIHL y=mx + ¢
AaT y=V3x+3
L \Bx—y+3=0 SF ATALYEF T@IH HIFT 2T |

%E ) P -




X— @€ =3 T Y- GUE =—4 AUHl G @bl FHIHIU Il TSR |
JHEN
T2, X - @IS (a)=3
Y - @UE (b)=-4
T FHTHTT %4‘%:1
R

Fear, 2+

3T g1

gear, 3V
2

o Ax—3y=12 S ATALAD TWTh] FHBII 2T |
FTA @I 3x + 4y =24 B X— @UE ¥ Y- @UE Tl TSR |
qHEE
T, 3x + 4y =24

TATER 24 o ART TET,

w4y _
ERCIR 24 J;4_24 c »
o, g+g= 1<_'ﬂ_5';+g= 1 =TT <],
X- @ (a)=87 Y—@vE (b) =6

HHFEEHT aRTA AT AT [T [HeAsl @uses aqars T [ (3, -4) IR S WA
@l FHHIU IT AMSHR I |

qHEE

&l X - @IE (a)=k HT Y -TIE (b)=—k & |

Oz e, e < ( 9%\




THEI (i) fag (3, —4) AUX AT ATH,
3-(4)=k

JqI4l, 3 +4=k
k=7

FHHIUT (i) AT k Pl HH TE@T, x—y=7
Lx—y—T7=0 S ATALAF @bl GHHI &l |

I favgalg K TEIAFIE] T30 4 UhTg B T AT ¥l X AT/ 60° FIT TAITH B
A YGTHT FHIEHT TAT ST |
qHEE
e, T (p) = 4
B (a) = 60°
A, AFIEBUATE, xcosa + ysina = p
AT, xcos60° + ysin60° = 4

AT, x 24y 2o

x+V3y—8=0
S ATIYAF T@Th THHI & |
A 3.1 (D)

X — HEHT AR g FTA J@Ihl GHTHRT &Ry |

Y — AEHT AR A A Tl FHIHLT ela iy |

feT@rd U b U ®IA] JTETRd |

T2 U WEIATIR (@] FHFERT delad |

T YT [FgrR@rR! THE deleld |

T FEIATAR [ FI@THRT FHIHI xcoso + ysina =p AT p T o @Tg TATE

THETH |

7. TAgTEETET THIEOTEHE A JHIE EIE® & & g 7 ol BGHT GHIEEE & &
EO, TETerd |

8. Y- ARG 3 UHIT ATATH AT @+ T Y — AT FHMATCR & T@Thl THIEHI

I AME @I Y& qd TR |

A

%z ) ofse T, FAT ¢



9. X wAETERg 3 UHISH GOHT BT T X - AHT GHATR & T@rehl FHIEo el
TS AQTTETHT J&qd THer |

10.  X— HAETHT FHMR g9 T [ (-3,2) AT ST 9 T@Tehl FHIEH IT TSR |

11. Y- & FHERR g4 * fawg (5,-2) a1 ST 93 T@Tehl FHEH Ol TSR |

12. fAwafafed e TEEES FHE 7 Y - @Ug udr aRSaed |

(h) y=5x-2 (€) y=-2x+4 () y=12x (&) y=6

(g)y:%x—% () x+y+1=0 (@) 2y 10x=8 (S) y=V3x
13, [AwATAfad Aaedm{T 3 @bl HIHI Ol ASad

(%) YBFTT =5 T Y @IS =3 (@) FFT= 27 Y @IS =1

(1) ¥Hbld =tan120°¥T Y — GUS =-5 (&) Hebld = tan(—60°) T Y -@Us =3

(3) ¥HopT =3 T ITH favg WOz S (H)W=% T famg (0, 1) IR S
(B) STH a5 R S T X — ALTHT 45° P BT TATSA
(3) ITH favg 9UR S T X - AT 150° Bl BT FATSA

14, ARG STaredTdT HeT Qb FHIHT Il TSR -

(F) X -TUE =337 Y-GUE =4 (@) X-@Ug =237 Y- @Ug=3
3 9
() X— =5 TY-@E=

15. TAHT THHEIUEES (G @TH X - U T Y — GUS IT AR -
(%) 4x—3y—12=0 (@) Sx+3y+15=0

16. fAeAfafEd SaeamET TR @RI FHIH qAqT IR -
(@) fa7g (2, -1) WX W9 T ALTEHHT SR[EX GUE® AT
@) fa=g (3,4) IR S T ALEEHT SR GUSe® T3
(TT) AETEEHT RER GRATT TR 9 ferger @uees adrs ¥ famg (2, 3) 4R AW
(%) AEAEEHT SRTER qRAT T [aqerq Feeee @uees avrs T a9 (6,-5) 9IX S
(3) Y- GUSHRT X - @UE AR gl AEHewdls Fled ¥ [ (3.2) 9UX S
(=) favg (3,4) TR A9 T X - @UE ¥ Y- GUSH ANT 15 &

17. favg (2,3) TR S FHT TWIHT ATEEITAR] AATS I [q7gel AHGATSAT T T
I @R FHIEY 9T TS |

18. ¥@T AB & X — &S A(6,0) T Y- H&TaTs B(0, 8) AT Fld=gfed T |
(%) @I AB %l X - @UE T Y - GUE Il TSR |
(@) @I AB &I HHIHIU Il TSR |

PY S —— ( 9se



(W) AB & THIg IdT TSR |

NN =

19. fa=g (-5,8) WU S ¥ X — @USHST Y - @UE alealX g @bl

)
(Y

TS | ITT T @I (-1, 0) HUR STw, AT 0T THER |
20. a9 (2,3) IR S I@IH ALEHIGHAB AAATE AT (gl 3:4 Bl AAATHT
ForaTsT g 9 |1 T@Tehl FAHHRT Il A3l |

21, HHATAET SaeqTH AR Tl HHRIU Il A6l

(P) p=4 Tkl T a=30° @) p=2 UThlg T a=90°
M p=1THZ T a=-60° (U)p:% THTg T o=135°
(3) p=13 THIS T 0=45° (&) p=+8 THIZ T a=150°

UTET T

Tel, ITH [awgare T &l dAFeIgel p T AHI X - HALHT IATTH B o B |

g
1-7. RretepaTs TETSTRME | 8.x-3=0 9.y+3=0
10.y-2=0 11.x-5=0 12.(%) 5,2 (@) -2,4 (M 12,0
() 0,6 (3 %’—32 = -1,-1 @) 5,4 (&) 3,0
13.(®) Sx—y+3=0 (@ 2x+y+1=0 (M \Bx+y+5=0

() Bx+y-3=0 (3) 3x-y=0 (F) x-3y+3=0

(@ x-y=0 (W) x+\3y=0 14. (F) 4x-3y—12=0

(@) 3x-2y+6=0
15. (&%) 3,-4
@) x+y-7=0

() x+2y-7=0

(M 15x+2y-9=0
@) -3,-5 16. (%) x+y—-1=0
M x-y+1=0 (") x-y-11=0

() 2x+y—10=0,2x+3y—18=0

17. 3x+2y—12=0 18. (%) 6,8 (@) 4x+3y-24=0
M 10 19.2x+y+2=0 20. 7x+ 10y =70 =0

21. (F) Bx+y—-8=0 (@) y-2=0 (M x—\By-2=0 R
(F) Tx—Ty+5V2=0 @) x+y-13\2 =0 (@) Br—y+4V2 =0

qeo )

Ofeeger T, el §



3.1.5  Ax+By+C =098 WA FEIAT TR
(Reduction of Ax + By + C = 0 in the standard forms)

g9 TSU™T o TRUHT T@IRT TR THIHI (General equation of first degree), Ax +
By + C =087 | SI&l, x,y @R T A, B, C HAFAANT B | AT A T@Tbl FHIHIUTeh]
AR T &l | AT HEHUEATS Hehd GUe, GUewd T TrIETHT Ha<] AR 7
aftreg ? AAEETH FARA T FEATHISHT TEIT Tl |

A, PIq USETHT VYT (Reduction in slope intercept form)

T8l, Ax+By+C=0

#IAT, By =—Ax - C
A C__ ) i
AIEAT, y= 5 x— g S y=my+c FT AT T,

T (- A - XTI
B y %l TSP
— AT
y P IUTEE
B. HUSE®IHT YT (Reduction in intercepts form)

TET, Ax+By+C=0

- @ ()= A=
y (© 5

4T, Ax+Cy=-C

A C

FAdH —C o AT T4,

As B -
-C -C -C

or, ¢ + 3¢ = 14% 3+ = | # qean w4,
2 b

A — FAARTNT

X-®@UE (a)= A= ___
Byl IUEH
_A — ST

Y-®@UE (b)= A=
B NCIRILIER)

C. H®EYAT YT (Reduction in perpendicular form)

TET, THTHI Ax+ By + C=0 AT k o FaAR T T&T k(Ax + By + C) =0, k T B (r=ret
AT R TTTATHT AT FHIEHII TFIRTRT THIBIU xcoso + y sina — p = 0 TATGT B
ST (identically equal) &< T 9T

of=a# T, T § ( 19



3T‘<’T1T‘L xcosa +y sina —p =k(Ax + By + C) .....»1)

A4, xcosa +y sino, — p = xkA + ykB + kC

JIAT, k(Ax+ By + C)=0 ¥ xcosa +ysino—p=0 TS THRATTHHT I (identical) ATT,
coso. = kA .....>1i1) T sino=kB .....(i1)

a9, U (ii) T (iii) TS a9 T SATEaT,
cos’a + sin’a = k*(A? + B?)

AT, 1 = k(A2 + B?)

3Ta_°|T,k2:A2+B2
1
k= AR
k T HIF (i) AT FIT=ATIT e,
. _ 1
xcosa+ysma—p—-_l-—m(Ax+By+C)
Ax By c

dIGT, xcosa +y sina - p =

+ +
+VAZ + B2  +VAZ +B2  +VAZ + B2

A . B C
CoStt = —F— sing = ———=7< =—
+VAZ + B?’ +VAZ+B?2 P = atiee

Tl p AFAB] 2 AUDIS THHI AT gATCHE AR (+) AF4T () o e |

e guw FEUrAT TURT TETRT GUIEIU Ax + By + C=0 15 ax + by + ¢ = 0 TEIHAT Gf
AT T, |

FHTHII §3x—y+2=0 TS YHFE GUSEY, GUSHY ¥ AFI@IH] BRI Tl |

qHEE

HohTd GUSHIHT BYTIRITHT ATNT,

TaT, Br—y+2=0

dgal, 3x+2=y

Hw,y=\/3x+2a'|—5¥y=m+cmww,
HEE (m) =13,y — @IS (c)=2

BT ATTHT

75t V3x—y+2=07dT% Ax + By + C = 0 I T T,
A=+3,B=-17C=2

s ()= A=
B P UTEH -1
C — g -2
y—W(C)= ?=_\——_—1—2
EaRILIEED

D) ofse T, FAT ¢




YUgYH] @Y Ufch] (_’||ii|,
?ET, Vx—y+2=0 or,VBx—y=-2

Q

FIAAHR 2 o 9N &,

V3x y _ =2
=2 T2 2 .
a;w,_—2+§=1?«rrs'—+%=lﬁﬂawnﬁ,
E a
-2
)(T@'U@’(a)—\/§
y—@ve (b) =2
Rl afeerT

Tel V3x—y+2=04d% Ax + By + C = 0 T qa1 T4,
A=+3,C=-17C=2

- - EatT -2

X q) - ¢ T 2

@'ug(q) A x P TEF 3

-C — FFARIRT =2
Y*'@'Ug(b): T=F=:=2

AU H] Y[ rd CU[h] ?'lTﬁT,
T&f, V3x—y+2=07aTE Ax + By + C = 0 &I AT TaT,
A=+3,B=—-17C=2

p:ﬁ[uﬁpmzﬁ T TUHT G AT GATHE g T — foree faqae 1]
_ 2 2 2 2

- - -2 _2__
ez L A2
—VAZ + B2 —\/(\/§)2+(—1)2 -V3+1 /4 2
. B -1 4 -1
sIna = = =

—VAZ +B2 —\/(\/§)2+(—1)2 —V3+1 V&
o9, xcosa + y sina + p =0 AT p, cosa T sina F AFEE FIqLATI T,

x(—\/z—g) +y (%) + (—=1) = 0 [F&T cosa HUTHF ¥ sina dATHE HUHA, a Gl
T AT TG | ]
&, xcos150” + ysin150° — 1 =0
~ xc0s150° + ysin150° = 1 AFIETHT ATAITF THTHIT & |

AT 3.1 (E)

~

1. fAfafed aHEEdrs FHdd GUeETAl BT THad |

(F) V3x+2y=7 (@) x—y=6 (M) 3x—2y+8=0

T ( qes




2. fawfafa aHEREEaTE GUEETAT FATRI TR |

() 3x+4y=12 (@) 2x-3y—-6=0 (M3x—Ty=5
3. [AHfafEd qHERIEEATE THEETH FATRI TR |

() x—y+4=0 (@) x=y-2\2 (M) 3x+4y=15

(%) x+\3y=—4 () Sx=12y+13 (=) j—3+y:4

4. feguesr T@mH THE x -y +4=0 B |

(%) IHT THIFIATE AFIETHT BRI Tl |

(@) ITTH favgare |1 @S T Hid g5 7 Ial A STl |
5. faguer fagrearsr THET 4x + 3y —24=0 B |

(@) AT fAERETH FHIFRTATS GUSETHT T a4 |

(@) TGl X— A& T Y- AGTATS FA kA fagAT giq=afad Te 7 91 s |
6. faguar T@rer THE 6x + 8y =24 T |

(F) oI THFLIATS GUSTABTHT BRI THR |

(@) X-EUE T Y -@UE H(d [ g 7 Tl ANSad |

() X-EGUg T Y -YUghl AT 9T 3eld |

7. fagusr faar@redr TUET 3x+4y =12 T |
() JHT FHIFUTATS HHTd GUSETHT &Il B |
(@) @Il qHd T Y - FUg Il SAerd |

g

-3 . 7 _ - 3
1. (%) y 2x_+ 5 @) y=x-6 Wy 7x+4

X,y _ x y _ IR A
2.(%) g+ F=1 @ F+ -1 () \?_+__5—1
3 7

3. (%) xcosl35° +ysinl35° =22 (@) xcos135° + ysinl35° =2
@ da+ dy-3 () xcos240° + ysin240° =2 (3) % - ¥
(=1) xc0s60° + ysin60° = 23
4. (%) xcos135° +ysinl135°=2V2 (@) 2\2 5. (&) L+l-1 @) (6,0), (0, 8)
6. (%) %+ 33’- =1 @) 4,3 (M 43

_3 -3
7@ y=7x+3 @ 2, 3

199 ) Ofeeger T, 6T §




3.2 YEATRI (Transformation)
3.2.1 9= (Introduction)
T o e T TR TFeed & & eigrg ! gahd Tl |

N ~ =

Tz 0 fAedare 90° HUTCHS FHY 15 MHEHT g | qIed Taadl Uk FATEE ATHA

feparer s7epl ATHT ATHAT 9 fparaswr feafq af@Ead g | )
WFATRUS FH A= TOreT ATaRAT Y SR srepfaeer feafa ar seR gern
TREAAT AN |

AR IR (Types of Transformation)

g TRTH] Qb Tieal Qreblhl [LIfqAT IiReaad ATSS | & @Tehlhl ATHIRAT TiT

aEad g 7 AT Tebdle TR ATHR TGS | T TR, ATHITHT JAATHT

yfatarae feafq ar e ar g afvaas ATSE | THeFT ATIRHT TR OTeTs afadr

(isometric) ¥ EREI R (non-isometric) e ?«;_sr' TR faare T,

(a) AT TR (Isometric transformation) @ S RIS, W
qaraT yfdfarerer feafaar afvdas o9E a¥ STERE qREaad dTSed, Agars
THIHATA (isometric) TATATRRY W75 | AFHT ATRIG T gfdiavr d=d g | AT
TR RTaad, ARG A T [aeamad I |

(b) FIHTAATT TR (Non-isometric transformation) @ S AT OT(e, W
JAATHT Gfafaraebl ATHRAT GREdT S AqATs ATATHAT  (Non-isometric)

LITATARO v | AT TITATARI= 0 faed” 9 |

3.2.2 SR W REAT (Reflection of Geometrical Shapes)

ek faandier faguet foaare AQ, A'Q, BP, B'PT CR, CR ¥ ZAQX, /BPXT /CRX @I ATY
TT TS USd ThRePT TRUTH ATAT a7 AU AR TR (AhT AeTerd |

AQ=A'Q=4 U®HE, BP=BP=1 THE T CR=CR =1 UTHT | ¥Iq, & ¥ gfatae
RIEAAT A& THE AT T8 | LZAQX = 90°, Z/BPX = 90° T ZCRX =90° | T,
AA'LOX, BB'LOX T CC'LOX | & T THH! Fiatar Sirg 1@l Wad" AT av g |

S ——— ( quy



=<

T T AR TRIATH] FATTweTHT TSR ToAEw
T FEIAHE FIEw THATIAA A T | A, 2
AABC = AAB'C' | #4Td, 3% ¥ A a&qeATs I=TacH 7\
Ty, FE gfafaEEE e B | A

ity feguer ITRATE ATrd e, X! B C X

Re: X—axis . Q
A4, 4) — > A'4,-4) B C

BQ. 1) NEXS gy \NI4

C(6,1) ReX-axis ('(6,-1)

I, Pr, y) REXaxis  piy _y) M

AABC @Tg X-H&THT 9RTac &l offag A, B T C %l IR =T I HIemgeHT
X femgs SET ¥ vy HeemgsT foee afvad™ gve | X-STETHT 5 ey favaepl X-AerT
R &l Meeg® Ial Tewa |

AT GARAEEH! SATIRHAT IRTATTHT A TUEw e Alhes,
1. F%q ¥ giatasa qrEay deTare A TOHT gea |

2. A% ¥ AGH gfatavE SIS @l WEdd AT A E, |
3. A% ¥ AR WETAH Jlafaraeges TeT gra |

4, FE T qialarer Iedl ATHIdH BIH g |

5. WREAd A& 99 favg srafEdH i gee |

fqguepl ITHUT TUH AABC @15 Y-3TeTHT
RIET T | 9fdfas A, B'Y C' & Maeeg®

~ ~

AEE™ | d9 AABC ¥ Uldfa¥ AAB'C' &I

e ® qaT T AShY T Terd | B
gfean : g faendiarg arw faq g faguen C
ST AABC @15 Sr@ETieadr f@=l Y- STETHT
RIEAT 9 THed | TF qREdd T& 9 N
gfafara  ABC # HEHEe® @@l ARl
oT@Tf=r=HT 93qd e | AT AABC T gfdfar
AA'B'C' FT HETEHeE® qeAAT TR (AShY q=qdl THe |

Re: Y- axis
Y : P y)———— P(ny)

9% ) ofse T, FAT ¢




(%) @l y=x AT ‘Tﬂaﬁ_"l'(Reﬂection in the line y = x)

y=x B @M & 7 & AT Y@ I (4 WO ST 7 WY FA KA AT AR
ST 7 ST GARA T FEATHISHT T&qd Tl |

y=x Tl @1 & STl JoAF [aghl x T y MIemg® (0,0), (1, 1),(-2, —2) MG &S |
a7 @ I fa7g TR STwg | @Y qfed T a9 AqATT U A, |

fegueer AT Y@T AB #T fagEE  A(L A%
3) T B@4,5) @5 y=x @A REdT RIS P-’A‘;, ‘B'5,4)
qr3q gidfas A'B' & fage® A’ ¥ B /
AE UHAT I@EUH B | [d58& A' T B & " /
frgeTe® Hfq G ¢ TamT T (Y eTeE | / /
SR : fEUE Y AB ATE s fad

@I y = x RE T | AGE RrEa Tal gred A'GL-D
gfdafara A'B' &1 (MeeTgHe®dT A3, -1) B a9
AETATAR B 1 M3eTgH Hid g7g 7 deied | 7
A AABC ¥ gfafa¥ AAB'C' & MegHe®
AT T R e TR

=X

ferraTa Re:
A, 3)e—y> A'G3,-1)

Re:y=x

B4, 5)

Tet gfatarae MeTgHe®d! T\ TIIAUH! G | T, Py, y) A5 y=x J@THT TIEAT
U IGIEE] P'(y, x) g5 |

fryed @ v =y @A fag PGy, y) TRTEAT e,

P(x,y) m P'(y,x) g5 |

(@) 3@ y = x /7 GREaT (Reflection in the line y = — x)

y =-x & TG &1 7 &% AT 7T IEIH favg TR SATwg, 7 AT B el FAATT qUR AT, ?
ARSI FARA T FEATHISAT TET TR |

y = —x I W@ & TOF JAF [aghl x Ty Maenghdl aRATT sREw g4 a¥

IERESI Fﬂ?:rr B [(0, 0), (1, 1), (-2, 2) ATTE Erged | AT ¥@T ITTH favg 9O¥ Sivg, | A1
T T =T AJATT TR A7, |

B'(5,4)

e T, 6T § ( Q9




fagual YTHRAT W@ CD F [d<e® C(2, 5) <
D(-1,3) &% y = —x Y@TAT GRTEd" TRIIET AT
gidiaes CD' #1 fage® ¢ T D g AHAT NEME
EEUH T | [age® ¢ D # MEAEE FA x < ' > X
T 7 AT T AR fsbreEre | 4
gRear : gaE famdi Y@ cp @ faes |
C2,5 ¥ D(-1,3) @M% y=—x (@M TREAA )
TRTSET AT gidfaws ¢'D' 1 faes '3 D & ¥
fAEeTgs el TS USE ThRE! TIROTH ATAT a7 3UH ool eI AT TR |

aet gfdfarasr Meegdess = aafdaqer A foga afq aefausr o9 | &
P(x,y) @TE y=-—x @MHT RTEAT & gfafas Py, x) &7 |

DFIBIF T

Re:y=—x
c2,5) ——» C'(-5,-2)
Re:y=—x
D-1,3)———» D'(:3, 1)
Re:y=—x

fepe . Pr,y) P'(-y, )

(W)sza 1:IT‘T(Tﬂ'\"i'*"f(Reﬂection in the line x = a)

x=a @ & A% TGS ! Al @I & ATHT THARR g 7 Adesiad gahd T
FEATHSTHAT JE(T THer |

x=a ST Y@T &1 57 Y- HETET FHATR T Y - FETET o THTSH 9T 875 | 941, x
= a Y@ JAF [agAT X — IS H el (a) T y — MaUgH FXF Hleh S |

v
JUEN : [EUF TIRAT 3@ OEF #T [IgEw 4
E(1,4) T F(-1,3) A8 x=3 Y@TAT WA TRII&T EfLd) E(5.4)
T3+ gtdfa E'F & fawge® E' TF @1 YTRHT
TEIEUH! G | [age® E'T F' T MaeTge Hid g ?
JAAT T FAshy fepree e | X

gear : e faErdi w@r BF o fagee
E(1,4) ¥ F(-1,3) 9% x =3 Y@M @A T
TSl ATI Yiatas EF' & [ae® E'TF &l M
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fHIATTE® oIeT @S USd WehTeehl TIRUTH AT a1 3UA PeAthel LT ATk TR |

x=3
E(1,4) —>3 E'(5,4)=EQ2x3-1,4)

F(-1, 3) L» F'(7,3)=E'2 x3-(-1),4)
Re:x=3

Fa'aﬁ, P(x,y) —> P'(Qa—ux,y)

(&) @l y = b AT TREAAT (Reflection in the line y = b)

y=b & & AT AATSS ? AT @I & AGTHT THMR grg ¢ AdEsiad gahd T
FEATHISHT TEqd THard |

FHEH

y=b TIEIT T &1 S X — AL AR T X - AL b HTIET AT 575 | o,
y = b T@TH TAF [aGAT X - (eEH FYeh F¥eh T y - (HaSH Sel b &7 |

fegual TTHHT TWET GH &1 ?qﬁog}: H({-1,1D)
G(2,4) T H(-1,-4) @8 y=3 @Ml \5
RIEAT TRISET A3 graras G'H' & A
[ ge® G' T H' @18 ITHAT T@ETH B | \ |
fage® G'T H' #T Maeng® Fiq g 7 N T
R e : =3

Y G'(2,2 3
qfear : T fandie @1 GH &1 X - / Y = X
fage® G(2,4) T H(-1,-4) @5 y=3 )
TGMAT RTEAH TRTSET AT glarae /
GH' & [dge® G'T H' & Masmg®  H (-1,-4) ¥
A&l TS TIE Yeb¥ehl TROMH AT

T ATTA AR T Tl THRI |
Re:y=3
G(2,4) %_3’ G'(2,2)=G'(2,2x3-4)
H(-1,-4) =y, H'(-1, 10) = H'(-1, 2 x 3 — (-4))

NN Re:y=b
Y, P(x,y) ——> P'(x,2b-y)

AABC T ofTHa=E® A(2,-1), B(-3,0) T C(-4,-2) B | AABC ®Ts @l y =x AT 9T
T a1 gtafarr AAB'C' T ofifargewedt MEeTes deie ™ ¥ 39 Haedrg da=sEr
TET TR |

-

Oz e, e < ( Q9%




FHE : Tal,
AABC &1 9fiifamge® A(2, 1), B(-3, 0) T C(-4,-2) B |

AABC @T% 3@T y=x | qRTaa &l )
BTHIATS 9TeT B,

Re:y=3 ,
Pr,y) — Y72 o P(y,x) (LR

AT, AQ, 1) > A'(1,2) ol
B(-3, 0) — B'(0, -3)
€4, 2= C2 9 cl-al-2] 1]
9. gtafar AAB'C # offages _ATBO3)
A'(-1,2),B'(0,-3) T C'(-2,-4) B | C'(-2,-4) |
AABC ¥ idfa¥ AA'B'C' 9T T Sr@Ti=raaT W& TRUaE 3 |

AABC & STHfa=e® A(S, 3), B(-1,-2) T C(-3,2) B |

(F) AABC ®T% y = —x Y@M WMEAdA &1 g gidas AA'B'C' ® efufagemadl
fHaeTTE® 9T NS |

(@) 9A: AA'B'C' @I x=-3 T@MHT RIEd &1 g Gidqiave AA"B"C" &l TH{d=ga&adht
fAdeTg® 9dT @WTSHEM™ | AABC, AAB'C' T AA"B"C" @T% U3¢ d@I=adl J&qd
THEH |

\IP
>
D)
r

A : T,
fagua®l AABC &1 ofNfa=e® A(5, 3), B(-1,-2) T C(-3,2) B |
(®) AABC @TE y=-—x T@TAT WIEd" &l

ETHIATE 9TeT 3,
Re:y=-—x B”(-8,

y
P(x’ y) —> P’(7y9 7x)

y
A
(-p.3) A(5,3)

C;II 3)

T,
A(5,3) > A'(-3,-5)
B(-1,-2) > B2, 1)

C(3,2)—C(2,3)
: Y

#qaq: giatas= AAB'C’ # diases®

A'(-3,-5),B'(2, 1) T C'(-2,3) B |
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(@) WY, AA'B'C' &g x =3 T@TAT 9RTad &l

ETHIATS 4ITeT B,
Re:x=a
P(xa y) - > P'(Za —X, y)
Re: x=-3
T, A'(—3,—5)—>e & A"[2%(=3) = (-3), =5] = A"(-3, -5)
Re:x=-—
B2, 1) — > B"[2%(-3) =2, 1] =B"(-8, 1)
Re:x=-3
C23) —— C'"[2%(=3) - (-2), 3] =C"(-4,3)
o oAfeaw gfdafasr AA"B"C" #T efdfae® A"(-3, -5), B"(-8, 1) T C"(-4,3) & | &Y,
AABC, AAB'C'T AA" B" C" @8 S@TT=7HT Y=l TRUH 3 |

e Q (-1, 3), R(-2,-3), S (3,2) T T(3,5) AL QRST & fia=e® A | FAqHA
QRST ®T% y =2 ¥@MAT WREdd &l a1 gfdiave sl ofifagesear Hamg®
AT T FAAHSTATS A@IT=THT TET T |

. R(2,7) A
QU : T,
3 - N\
ofrifaaee &7 | ST QRST &g y =2 Y@IHT I aT .
BTHIETE AT B, o .
6 VT 9
Re:y=b X< 116 >X
P(x,y) ——— > P'(x,2b-y) T{3.11)
EEH R(-2,-3)
Re:y=2
Q-L3) ———— Q(-1,2x2-3)=Q'(-1, 1) Y
Re:y=
R(—2,—3)—y> R'[-2,2%2 = (-3)] =R'(-2,7)

Re:y=2
S3,2) — > S5'(3,2%x2-2)=S'(3,2)

Re:y=2
TG3,5 — > T'3,2x2-5=T(@,-1)
o giafar TS QR'S'T F Masg®e® Q'(—1, 1), R'(-2, 7), $'(3,2) T T'(3,-1) & |
FAHS QRST ¥ WialaFa FqHsl QR'S'T' ATs A@I=FHT & TUH B |

(@) AfT TREdT R, & A3, 5) A8 A' (-3, 5) Al Y=Y e W Wrachl el ol
ASAR |
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(@) afe WEaT R, & B(5,-2) @M% B' (2, 5) AT &ATRRY T A RIEAAH] A& ol
~> 1 =~ l
[ © Tel,
(%) WRTEAH R, A3, 5) AT8 A' (-3, 5) AT FAT=RIT e,
R
AQG, 5) —» A' (-3, 5)
R
Fq—aﬁ) P(x’ y) —1>P'(7xa y)
AT [GSURT ATHIT T Fraravasl [HaSH y— HA&THT AUH! WRIATAIT Hod TTHTA
R, & y— AETHT WU AT AT |
(@) 78T, WEATAR, & B(5,-2) AT B' (-2, 5) AT BUT=RIT &l
RZ
B(5,-2) —2» B'(-2,5)
R
aﬁﬁr, P(x,y) 5 P'(y, x)
A fagual smEia ¥ gfdfaverer fHeemedd W@ y = x AUH REdTaT il
HUHT R, o 3@ y = x IR TREATT TS, |
AABC & Sfdfawge® FHAM A(2,3), B3,2)T C(1, 1) B |
(@) AT AQ2,3) HI I A2, —3) 9T WTATTH! el TAT AR |
(@) SHI GRTACHB] AeTH ATIRHAT Al oiagaedl Fiaiaradl Haengdes awn
SR |
() AABCT AA'B'C' @T% TS S@IT=THT J&qd Terd |
FHE : Tal,
AABC T ofHTa=e® HHM A2, 3), B(3,2)% C(1, 1) B |
(@) A(2,3) FT gfaras= A'Q2,-3) B |
A(2,3) > A'(2,-3)
A, P(x,y) — P(x,-y)
AT [agUH ATHR(T T TTATaFared! MaSH X -HETHT HUH! IRTATTIT [Horl AU
TI X— ALTHT HUHT GRTIdT T3S |

@) FrPr fage® B3,2) T C(1, 1) H Hataraesl Maeghes Idl dMsal,
B (37 2) - B'(sa _2)
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C(1,1) > C(1,-1) T ol
Fq: aehl ofdfargaedl giataversl AaeTs®es HwT
B'(3,-2)T C(1,~1) &1 | & )/BG 2
AABC T AA'B'C' TS T3d SI@IT=I=aT J&adl e, ool -
¥ AABC T AA'B'C' T8 UGd A@TTHT F&d BG2)
TRTH B | 2. 13)

¥ 1

AATT 3.2 (A)

FITATARY A & Bl ? IaEXUded delard |
TRTAAAR] TCATIT [l AFHT 3 HAET [UEE ool TRl |

faege® A(1, 1), B(-3, 0), C(4, 2), D(-5, -3), E(2, -3) @8 TAHI ATEITEEHT IR

el g giatarael (Heeg® ol @S Herd

(%) X — A& @ y- AT (M) Wly=x (&) W@l y=—x

() @M x=-3 () WTy=5

afg AABC &1 offa=ge® A(-2, 0), B(6,2) T C(5,3) AT

(%) AABC @Ts @[ y=x AT WA & o= Fiatas AA'B'C' &I SiHia=ga&adht
fAeeTTe® I TS TE |

(@) AABC W% @I x=4 ¥ WEdT T& a1 Fiqrasa AAB'C' 1 Sfdfageweet
fAeeTTS® 9T TMSTe |

() AABC @T% y=-2 Y@M GRTEdA &I o= giqiasa AA'B'C' &I Siufagae
[ETE® IO MG | ATHIT T TFH! IATaF A@ITeTH ] T&d T |

P(-1,3),Q (-3,-1), R(3,-4) T S(2, 1) TSl AqHST PQRS *I *fiufage® & :

(@) TS PQRS A% @I y=—x AT WREAAT &I I Fiaiarael dfageesd
fAdeTgs o1 TSR ¥ g9 AR T G U9 d@ieaw Ed
THE |

(@) TS PQRS W5 @I x =1 HT GRTEAAA T o= Flararadl dfagewse

fAeTgs o1 TSR ¥ g9 AR T GATEFEEE Ugd d@iea T gRdd
TR |
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6. TP ATEITEEAT TRIATAH] A& TAT TSR -
(®) AQ3,5)— A'(=5,-3) @) B(2,-1) — B4, -1)
(M) C(5,7) — C'(-5,7) (%) D(-3, 4) —D'(-3,-8)

7. AABC & ofMid=e® A(2, 3), B3,2) T C(I, 1) &1 | AABC @Ts y — A&HT
WA &l g GidiaF AAB'C' @M% I x =3 A Wradd W&l a1 giqiae

AA" B"C" 1 offamgeed EeTTes =1 aMee™ | dHee PseEars Tse
AT J&qd TR |

8. AXYZ @ WEdH W& AX'Y'Z' a8 Wl AX'Y'Z' @ fiufage®s X' (4, -2),
Y' (8, -2)TZ 8 4 B | AT AXYz F Ugar oAmfEa" X2, 4) AU i
sfrfavae® o1 TSR | A9 WRIEAH A&7 9 IaT dSerd |

9. A(2,5),B(-3,3)T C(1,-4) FHM: AABC &I ef¥ia<e® & | Al A2, 5) &I gfatae
A'Q2,-5) 9T
(%) TRTIAAR] A&T IAT A TEIE |
(@) ST IRTAAAR] AETHT SATITAT ATl SMATargeweh! Flatarael Maemgde®
> 4 ~ |
() AABCT AA'B'C'@TE USE T@TT==HT J&d T |
Eikd

1-2. ReretepdTs S@ISTR | 3.(®) A'(1-1),B'(-3,0), C'(4,-2) D' (-5, 3), E(2, 3)

@) A'(-1, 1), B'(3,0), C'(-4, 2), D' (5, -3), E'(-2, -3)
(M A'(1,1), B(0,-3), C' (2, 4), D' (-3, -5), E' (-3, 2)
(*) A'(-1,-1), BY(0, 3), C'(-2, -4), D'3, 5), E'(3, -2)
(3 A'(-7, 1), B'(-3,0), C' (-10,2), D'(~1, -3), E(-8, —3)
(=) A'(1,9), B(-3, 10), C' (4, 8), D'(-5, 13), E (2, 13)
4. (®) A(0,-2),B'(2,6),C'(3,5) @) A'(10,0), B (2,2),C(3,3)

(M A' (-2, -4), B' (6,-6), C'(5—7) “@Tt=s Rierhers I@rsTerd |
5. (F) P'(=3,1),Q(1,3), R'(4,-3), S'(-1,-2)

@) P'(3,3),Q (5,-1), R'(-1,-4), ' (0, 1) T@Tr== RTeThars s@STe |
6. (k) y=—x (@) x=3 ) y— A& (") y=-2
7. A'(-2,3),B'(-3,2),C (-1, 1), A" (8,3), B"(9,2). C" (7, 1) “r@Tt=ra fretepetts I@rSed |
8. Y(2,8),Z(-4,-8),y=-—x 9.(F) X-Aq& (@) B'(-3,-3), C'(1, 4)
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3.2.3 SqHAE ﬂ'@%ﬁﬁ' gfemHT (Rotation of Geometrical Shapes)
(@) I g 0(0,0) AE +90° AT IRHA EFTHF TH AATE TRHA)

Rotation through +90° about the origin (Positive quarter turn)

T FoHT, AABC @TE IEH fawg
0(0, 0) ITE +90° |T TRHHAI (IATHE
fearrar =farg afeswor) wufy gfdfae !
AA'B'C' 9T & | Faraehr ATaaAT e ( /i

fafgd gedes qdEET=s gaRd T i

Y

T U A N

F) F aaBC F TEF B w1\ T
AT

/

|

fremar  Ifae Fiforer fa=amdd X<
qURT P 7 :
(@) AA', BB' ¥ CC Srgderd ¥ A \
dMdd Y@EEH AT q
feee | # fadiews  USe v
farege gfa=sfeq & 7 Y
(M) AABC T AAB'C' ¥%Y a1 HEY & G, [ ?
(&) AABC T Tl Yidfaw AAB'C' eMia=geeal Maeghia=el T Il amsTerd |
A : T8,

(%) AR AT, LAOA' = 90°, /BOB' = 90° T /COC' = 90° | FHA, AABC &I
Ye [47g TS UATcH [S9TTAT IR 90° T HifTe fa=aTas et B |

(@) AA',BB' ¥ CC' WIS ¥ A1 dMadid @ewas! awmds fa=ar, fades ga fag
O AT Yfa=aifed &= |

(M & AABC ¥ IEH JidlaF AAB'C' F TSI HSEE T FSACAl HUEE
THATTIHT ST G | AJA, AABC = AAB'C' | AT, F&q T AGhT TIhHIIHT
gfdfa dET greg |

(]) AABC ®T 9frdfa=geeet MEegs A2, 4), B(5, 1) T C(-3,2) B | T, AABC
1 fage®ad! MaEH A'(-4,2), B'(-1,5)T C(-2,-3) & |
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ofrifargesad MasTEHiaee! qveeasr T,

R [O,+90°]

AQ2,4) —° A'(-4,2)
R [O,+ 90°]

B(5,1) ° B'(-1,5)
(R, [0,90°]

C(3,2) — " "5 C'(-2,-3)

)

Tel, X T Y Maemegs Afaus A ¥ X - Maemg®al fHed aafausl g | &dd, P, y)
ATE O T AR GATCHE T ATATg TNGHHAT TRIST I P(—y, x) T3 |
R : [0, +907]

qq1dq, Plx, y) P'(-y, x)
feramoi wee ¢ 4900 AR HT TE —270° URHHT &1, T BT 7 BARd TR |
HITIH SAGAFT ATATHT TREHAHT MEE IF TR S
1. IRGRA HAA TASHT Iehl SAMHA ATRIAH Fu® fagars Use fqermdm ¥
Stk ifore faearaT 78 |
2. UREHHIA AT T giafarerad Fd
CEAL LA IS | ol
3. ] T AWB URFHHUH Gfdiave ATET grag |

4. 9HHITH Fs G TIAT AIRATHT (A5 573 |

@) ST fag 0(0,0) ST —90° AT IRFHT (HUTHF TH Ararg IRFEHH)
Rotation through —90° about the origin (0,0) (Negative quarter turn)

o
|

I GE® S <EThl AFaTEdE TR HIH!

epr oo, fag A @E I R 000, 0)

A —90° AT IR (HOTHF feemar =g 1
URHHT) UM Ui A aHE B | faR A ABA)
T JFH HdEaE A Bl HREH e, [ A -
T JgeRl yiatre A foser e et //
TAB T FETHISTHT T&qd TR | - 7] .
Tel, a5 A& FMeE® (3,4) B T TR i N X
yietereer AT g (4,-3) T | Sifageea ﬁ
S eTTgsha=rer aFarverept A1hT, A(a]-3
R : [0,-907] ¥
AG3, 4) —° A'(4,-3) v’

Tel, x T y (AeTTegs anfauesr g T y - Aaemgseat
feres efuel & | AT, P(r, y) AT O & ARGN FOMHE Tk AT TRpHIT
RIS aT idtaea P'(y, x) g |

5% ) ofse AT, F4T




; R, [0,-90°]
d9q0q, Plr,y) — 5 P'(y, x)

A: —90° TIRGRHIT qeb 270° TRFHHAT &1, foh Eer 7 FAhed T |

@M ST &g 0(0, 0) FME 180° AT TRFHHW (e IRFHM) Rotation through 180°
or Halfturn about the Origin)

Y
HieEr Foren, fg A @ I faeg 0(0, 0) AME 180° 1
AT afvshwor (erdufvenaen WAl gidqiar A S @ o T
faeg A 7 T glataE A @ rdoTed @, g A T |4 24
TEFT gt A e e aTdEE gAEd T e gt .
FHEATFISTHT TEIT A | T F
Tel, g A &1 M3emeg® (3,2) B ¥ I9H gfdtawr A' & AL 1]
e (3,2) B |
ofifarggee fMasTShlea=e qvareept A1, Y
R [0, —1807]
A(3,2) > A(-3,-2)

Tet, gfdfaraesr fMaeTgmsr aATr I8 8 dR FHed aafausr 87 | dJ, Py, y) dTE O
T alkafy 180° TREHAT TRIIET F(ATaFl P'(—x, —y) &7 |

: R [0, ~180°]
dA1d, Plx,y) = > P'(=x, -y)

I 180° TRHHIT TF —180° TRGHAT &1, fbT el 7 % qduieRAT 9fq Use @y 7
FARA TR |
@) FH T (a,b) T +90° AT TRHAT (TATCHS T A4S TRTGHAW)

(Rotation through +90° about any point (a, b) (Positive quarter turn)

T forH, AABC % ® B Pe1, 1) @ oy
+90° WT URGRHUT (UATcHE  fETHT =TS
aftgmae) WAfg gfdfas AAB'C' aHE G |
AABC ¥ TH&! Yidfaw AABC ffa=esdr |
FSeTTgHia=e T Ardesiad Sahd T
FETHISTHT T&Id THR |

T&l, AABC &I ofiufamge®ad Maemg® A(l, 5),
B@4,2) T C(4,3) S | X, AABC &
ofiufage®dr Heeme® A5, 3), B(-2, 6) ¥
C(-3,-2) B \
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ofrifargesad MasTEHiaee! qveeasr T,

Ro. [(-1, 1), + 907
AL, 5) : > A'(-5, 3) = A[-5+(1+1), 1-(-1-1)]

Ro [(-1, 1), +90°]
B(4,2) _ 5 B'(-2, 6) = B[-2+(~1+1), 4~(~1-1)]

Ro [(~1, 1), + 90°]
C(-4,3) — > C'(3,2)=C[3+(-1+1),4—(-1,-1)]

Tel, x T y (Meeng® AfcuH A ¥ x - Maemghsl o aefausr g | gfdtawaes
x— TS HAT IREHTRT Tzl ageb x T y MaATSHH ANTRA SAMSUHT B T FATaraeh
y — eTgware aREHTR Ffagdl x T y MIghdl Fih HUH T | T,
P(x,y) @S (a, b) &I RGN aATCHE Teh =dTg IRFHHT TRIIAT Tl Py + (a +b),
x—(a—b)] TG |

Ro_ [(a, b),+ 90°]

FAT, P(x, y)
A +90° TRGHHIT Heih —270° TG &1, fhe &Il 7 AR TR |
@ & Mg (a,b) T —90° AT YRGB (FVTHS TF =g TReHHM)

(Rotation through —90° about any Point (a, b) (Negative quarter turn)

» P'[-y + (a+b),x—(a—Db)]

el o, famg A @8 &4 fag P2, 1) ST -90° Y
AT OREHT  (HOMCA®  fEerET =ATg qieHO)
Tl gidtaver A B | g A T g gfataw A
A" F MeEgE dWR, a5 A T IR gidtaE A’ @
fa=rel Fvarg ArdEEEad IAhd T HATRSHT X' >X
TEIT THET |
Tel, fag A &1 MaemE® (7,3) @ ¥ TR gfdtae A’
HT QEF (4, 4) T | ! A
v

frifargeead MaTgadia=e Tr=a A1,

Ro [(2, 1), -90°]
A(7,3) — > A4, 4)=A[3+2-1),-7+2+1)]

Tel, x ¥ y Maegsd AidusE A T y - MeuNgddl [Hed aeiausl g | uiatae
X — METGHAT qREHHD Fa(aqhl x T y (MeGHH Flh SAMSUH @ T TiqrawaIeh
Y — MGUTEHHAT IREHTS! Faiagdl x T y [MaRgHed ARTHA SAMSTH B, | T, P(x, y)
TS (a, b) %I ARIR U Teh AR TRAHI TRTIAT Al Py + (a—b), —x +(a+b)] &S |
Ro_[(a, b), —90°]

797, P(x, y) > P[y+ (a—b),x+(a+Db)]
: —90° TIRGHIT TP +270° ARG &1, foh BTl 7 TA®S TR |
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&) % fag (a,b) TM@ 180° W YRFHHW [Rotation through 180° or Halfturn

about any point (a, b)] Y
TRt fororem, famg A @S & fa=g P(1,3) ATE 180° L
AT AT (g i) Wl giataver A" aeH A
B | a5 A T F9F gfdias A F1 HeamEs @R, (/ \
favg AT FaeRT gfafawer A fererer T ardesa I /P({;) |
BARA T HEATHSTAT T&IT TR | .

) 1 [6) »X
et fr A TS (4, 5)F 7 aEE gt ——
A' BT HEF (2, 1) B
YV

frifargeed MaTgedia=e Tr=ga A1,

Ro: [1, 3), 180°]
A4, 5) > A2, 1)=A'(4+2x1,-5+2x3)

Tef, Aidtaael Maegdhel TRH Jel § aX (O aafdusl S | Fiarawesl X —
[ARATSHHT IRFHUR! deaiagebl x [HaTSHE T 0N SAMSUH g A gfdfawaresl
Y — QTS IR HIS bealagHl y MaemgHhdl g5 UM SAMSTH G | FTA, P(x, y)
ATE (a, b) FT AR AT IRFHA TRISTT FATTET P'(x + 20, y + 2b) &S |

c Ro: [1, 3),180°]
AqIq1d, P(x, y) ——————>» P'(-x+2a,-y +2b)

I +180° TRGHHIT THE —180° THAW &1, b & 7 FARA T |

ofiifage® A(2, 4), B(5, 1) T C(-3,2) WUH AABC @T5 IaTH [a=gHl ANGR gATHE
feoTreT U =rarg qfvemHr TRl a= gtafarer AAB'C # ofiifargeEdT fMees deted |
AABC T AA'B'C' &% Ud @Al J&qd THEl |

A : T&,
ETHIEATS I8 B,
R,:[0+90°]
P(xs Y) > P (7ys x) NZn
NN R:[O+90°] | \” ;.4.;‘;;~
aHA, A2, 4) > A'(-4,2) \ B
R,: [0 +90°] ’ X' »X
B(, 1) > B'(1,5)
R, [0 +90°]
C(-3,2) > C'(2,-3)
U

S ——— ( 9s%




AT A'(4,2),B(-1,5) T C'(-2,-3)
gfafasr AA'B'C' &1 faemg® & |
AABC ¥ Ffafaw AA'B'C' @8 FTeT
T G TR & |

APQR T ffa=ge® P(-4, 6), Q(-1,-2) T R(3,-5) BT | APQR @5 I&H fawgepl afxafy
TSI g3 T+ [GTAT 90° IRGHHT T o= yfafara AP'QR' & ¥ffagewar fHeeme®

TT S ol ATelTg SI@mr=aT J&qd T |
A © T8,

APQR T Ua=RE® P(-4,6), Q(-1,-2) T R(3,-5) B |

APQR T I fawgepl afedfY TSl 5 o+ fEemmaT

900 TGRHIT TaT Gl
r \ Pl(6,4)
ETHIEATE 9TeT N 3
b oy Kot 02901 y L=
Rt D70 -
(x’ Y) (y, x) a ()@ = //
s R_: [0,~90°
Y, P(-4, 6)#> P'(6, 4) < . / |/ > X
R_: [0~ 90°]
Q-1,-2) ——— Q(2,1) i’; \
R_: [0~ 90° A
RG, -5~ O s ) R53) X
\
#qq: P'(6,4), Q-2, 1) T R(-5, -3) Ficiaw= \ |
AP'QR' T f3eTE® & | 2 6
APQR ¥ AP'QR' @TE Fh! Tr@T=rael T TRTH T |

A2, 1), B(1,-2), C(-3, -2) T D(-5, 1) HHAF =TS ABCD *1 fIdia<e® g1 | ABCD
e IH fqegebl ARaly 180° of UReHHOT Tal g giafawe =Sl i

feTge T M g FAIAATE SAGTTAAT TS TR |

A © T,

A2, 1), B(1, -2), C(-3,-2) T D(-5, 1) THA FTHT ABCD &I fia=<e® g |
ABCD @Ts I [a=gah! alvdfe 180° & afeshaor raf

20 )

Ofeeger T, el §



ETHIATS 97T B, A

R: 0, 180°] '
P(x,y) ———— P'(=x,-y)
R _: 0, 180° BiFY2 cisR)
TIA, AL, 1)0—]> A'(-2,-1) D5/ T
b
R : 0, 180° - .
B(1,-2) >~ ] B'(-1,2) X i / ) X
R : 0, 180° Al-2l-1 p'(b,-1)
c3, 9 e O UL ) S
R,: O, 180°]
DEs, )2 D) Y
qT A2, 1), BI(-1,2) T C'(3, 2) Ifdfas AA'B'C' &1 MaeME® g1 | IqHsle® ABCD ¥
A'B'CD' @TE TTehT SIETHEIAT J& TRUHT B |

EsT
afs fag A(4, 3) @8 I fagar afwalk afewan &t gfafam= AG, 4) g8 99
AR HUTHT HIT ¥ G20 OAT TSl |

A : Tel,
favg A(4,3) @1 ST fargar afvafy afemwor w7 gfdfam= A3, 4) &7 | e
A(4,3) = A'(3, 4)

F4E,  Plx,y) — Py, —%)

A g ST fagwr afvfr womeRs feemer U uE =targ (900 ) afvmHT
A |

A2, 3), B(1, 5) T C(-2, 4) (fawge® AUF AABC @M% @M y = x W WREIA T
gfafae AAB'C' 9EdT | BR, AABC @E IEE fager afdit edreAs  feemar
TF ATATE IRHAT T Gfqfawa AA"B"C" ITZAT | AAB'C'T AA"B"C" T SiTifavgeedt
fdeTgs T AT AT PrSTars At y&qd TR |

JHE &,

A(2,3), B(1,5) T C(-2,4) AABC &1 *fiifage® &4 | AABC ®Ts 3@l y =x AT GRTad &l
gidfasr AAB'C 5 |

OfsegeF TIfre, @ ¢ C 99



. . Re:ry=x
ETHIATS 978l B, P(x, y) L>P‘(y, x)

T AR ST 062

)

Rexy=x c c
B(1,5) ——>B'(5, 1) [

Rery=x N
C-2,4)—"~ 5 C4, -2 A

Ad: AABC?'TI_SL:(@Ty=xI|TqT|_°iﬁ_"f B
el 9T gidiaF AA'B'C' FT MReE®E x _ \ > X
A'(3,2),B'(5,1) T C'(4,-2) B | ®Y, AAB'C \
ATe ITH favgehl alCaiy adTcHE [emHT T
=g qiRA T gidfar AAB'C T |
gHIATS 918l 3,

R, [0 +90°] 7

PCx,y) ——— P'(-v, %) v

\

TS, A'G3,2) MA"H, 3)

R [0 +90°]
B'(5,1) ———>B"(-1,5)
R [0 +90°]
C@4,-2)_ "~ 5 C"2,4

AT AAB’C’ TS @I y=x |1 TRIEdT &l I Jiafasa AA"B"C" & [Haemgs A"(-2, 3),
B'(-1,5) T C'2,4) B |
o9, AABC, AAB'C'T AA"B"C" TS TiTehT SA@IT=7HT T&qd TRUH 3 |

I 3.2 (B)

1. ARwAUETE G T AGE TEE AR |

2. HA fag P (v, y) oS S favgepl afeufy +90° AT qReRHT & ST Fiatawerers
T 180°HT IREHHIT T AT gfdfawas! Maemgs Hfd g3, TaT aserd |

3. %1 fa4g P(r, y) @M% &7 a5 (a, b) # aARUR +90° AT UfemA Tl AT
gfafaradrs q9:1800 AT aftgmAur W&l arew gfdfawerer fAdene® #fq g=g, o=
TS |

4. fa=gE® P (7,5, Q (-3, 4), R (-1, -3), S (6, -3) T T(4, 7) A& ITH fawgerr
AR JoAHT ATEIEEAT TRFHAITG T Fiafaraesd fuifageemeal (Haeg®
ESICRIICH i
() +90° (@) -90° (TT) 180°

°?3 ) S ——



10.

11.

12.

Oz Ta, e ¢

FA=E® P(7,5), Q(-3,4), R(-1,-3), 8(6,-3) T T(-4,7) 7% FA {47 (2, 1) 1 AR Fetept

HTCEEHT qRAHHIIS T HfAfavaeeel Suargeedl (Magsd qal dR SR

(%) +90° (@) —90° (M) 180°

AABC T efbfa=e® A(l, 0), B4, 5) T C(7,-2) B | TR AGLATHT AABC &I

gidfaraeea ffage®ed Maes® qx TS d :

(%) afT AABC @% SaTH fawgdl aRl TSRl g3 o [49mdT UH =rars
ARGHH TRTSTH |

(@) afT AABC 15 ITH fawgehl aldiY 180° of IRFHHIT TRIZTH |

() afg AABC T ITTH fagept afeuft +90° & gfvmA TRIETH 3 |

AQB, 7), B(1, -1) T C(6, 8) AABC &I fTHid=e® g1 | AABC @T% ITH [qwgal

i gATcH® faomHT o 9T TRISAT o Uidiare Besiel efidfamgaset

fseTTes o1 TSR T 9 FASars St R TR |

quET=R Fadser ofifage® A(2,1), B(S, 1) C@4, 4) T D(1, 4) B | ABCD

ars I fa=ger afdft —90° o dfverHw el s gfdtavasdr offargeear

fAEeTTEs TSR ¥ g9 AqHAATE Ugd JQITrAT J&qd THErd |

AGB, 7), B(1, -1) T C(6, 8) AABC & SMUfage® g1 | AABC @5 &+ fawg
-1, 1) ® afak gareas faamar o oA RSEr g gfdtase st
sfrifargeedr fMeemes TSHe™ T g PIars Ugd Jm@ifer a1 9&qd el |
FHATR  Fqsrad fmfa=e® A@2, 1), B(S, 1) C4, 4) T D(1, 4) &1 | ABCD
ATE F favg (2, 3) FT ARAR —90° o IRGHHIT Tl o= Fiqrawel ufargazet
fAseTTE® TeTerd T g9 TSNS US4 A@IT=THT J&qa T{erd |

e R,R,R, T R, ¥ IH fagal aRay g4 IRHHIARE SA88 A eIl
HATATHT TGHAUIRT H07 T [T 9T TMSHe |

R R

() A(3,4)_'» A'(3,-4) (@) B (4,5 _3 B'(-5, 4)
R R

() C (-1, -2) —»C (-2, 1) (9) D (6,-7)—s D' (6,-7)

A5 2),B (3, 1)T C 2, 4 *fiufage® 9UH AABC & | AABC @5 ITTH
fargebl Afeafy 4900 o UREHHAT T AAB'C' a7 ¥ AAB'C' @15 FTH fowgehl
alvdie 180° & IRGHHI T&T AA"B"C" a7 AT AA'B'C T AA"B"C" &I ¥fHfa=gamddt
fSeTTg® 9T @IS Sr@Tf=raT 9&dd e |

(923




13. APQR &I ofiufa=ge® P (3,4), Q (-2, 6) T R (1,-5) BF | APQR ®@Ts @l x=-2
AT WEGT T g Jidasa APQR' @5 v I&H fa=ga#r afwdie 2700 o
IR HT TRISET AP'Q'R" +5 W9 AP'QR ¥ AP" Q'R" &I *fiufargewar Miemgs®

I S A ATd PAeTes U9 @i J&dd e |
W
1-3. Rerepeg T@ISTE | 4.(F) P'(-5,7), Q'(-4, -3), R'(3, -1), S'3, 6), T'(-7, —-4)

@) P'(5,-7,Q'4,3),R'(-3, 1), S'(-3,-6), T'(7, 4)

(n P'(-7,-5),Q (3,-4), R'(1, 3), S'(-6, 3), T'(4, -7)
5. () P'(-2,6),Q'(-1,-4), R'(6,-2), S'(6, 5), T'(-4, -5)

@) P'(6,-4), Q'(5, 6), R'(-2,4), S'(-2,-3), T'(8, 7)

(M P'(-3,-3), Q'(7,-2), R'(5, 5), S'(-2, 5), T'(8, =5)

6. () A'(0,-1), B'(5,4), C'(-2,-7) @) A'(-1, 0), B'(-4,-5),C'(-7,2)
(M) A'(0, 1), B'(-5,4),C'(2,7) 7.A'(-3,-7),B' (-1,1), C'(—6, —8)

8. A'(1,-2),B'(1,-5),C'(4,-4),D'4,-1)  9.A'(-5,-5), B'(-3, 3), C'(-8,-6)

10. A'(0, 3), B'(0, 0), C'(3, 1), D'(3, 4) 11. (&) 180° (&) +90° () —90°

() 360°  12.A'(-2, 5), B'(-1, 3), C'(4, 2), A"(+2, -5), B"(1, -3), C"(-4, -2)
13. P'(-7,4), Q'(-2, 6), R'(5, -5), P"(4, 7), Q"(6, 2), R"(=5, 5)

324 SOIHAE  AMHOH! AER@Or U1 FEHEAT  (Enlargement and

Reduction of Geometrical Shapes)

RN ATRAT A(1, 1), B(S, 2) T C@, 4) ofidfarg 9quar AABC o€ fa=dmesr AT 2
[T ueRl Fws ITH @5 0 A f[aErR TRUH g | HEfaiad Jedessl 3R
ARSI FARA T FEATHSHAT T&IT TR |

N OA OB oC .
(%) OA, OA', OB, OB' T OC,OC'AT™EM™ | Gar. o ¥ —oc WM M&EM 3

fqre® fa=rel FFereg oar amsHerd |

(@) % AT A,B T B TIT C ¥ C Ma=aRIewe & IaTH favg 0 #T Ugd o s 7
() % AABC T AAB'C' A &Y o HHET Gl 7 HRI AC6H |

(9) % AABC %I 2 T[0T ATHR Tl TiAras AA'B'C' & ?

2% ) ofse AT, F4T



1 1 .

(%) HHT YTHAT, OA=—~ OA,OB= 5 OB'? OC= Y
Ly 0A _oB _oc 1o
2OC|OA'_W_W_2|WAABCH% | o
2 U AThR ASHI Fiarara AA'B'C' &1 | Tgf 2 aT% A
faeameer ATar [scale factor (k)] a1 | F \\\
| \/_d |1 B'
N ~ _ OA' _ OB' _ OC' _ B , ..: = T
&, foreamept AT (k) = oA = OB - oc =2 s }.;!.-s“ﬂ*f*'s% 1
» Lt .
s~ AB _BC _CA __ X® %) X
AT, FERE AT ()= S50 = 55 = ea =2 -
T8, AABC & THR 'O AT &5 AT agah
L 4

CSNERSEN] %F'«: '0' ATE [IAT@T FE  (centre of Y'

enlargement) afvg, | ZI%'T, rqu (A) IR FrAtaw

(A") ¥ TIEIRI6Ror v 0 Tgd @l 95 |

T st arepiaet e e it @ ¥ fasareat e saREn

@ TREa A faerdreR (Enlargement) & |

(@) AY A,B ¥ B AT C ¥ C faearfidures &= ST fag 0 # Uge faemHr
B | ATR(T ¥ Fiatare (AR sl Ugd (ST T T Gidiaw sTeRider!
gl 3f@ws | ad, faeqeebl AT [scale factor (k)] @FTCHE &7, |

() AABC ¥ AAB'C' GH&EYT T FA9T TSI AolTewedl AT aRTaR G | e,

[T ARl T qidiav THET greg |

() AABC T 2 T[UIT ATHR el Tfdiav AA'B'C' 2T |

TABT ITHRAT A(2, 2), B(10, 4) T C(4, 8) ofiufa=g WUFI AABC @T5 fawaral AT —
ﬁwﬁwﬁ%mﬁ?omwmalﬁmﬁrﬁﬁqﬁ%ﬁw
ARSI FARA T FEATHISHT TEIA Tl |

(%) OA, OA', OB, OB' T 0C, 0C' areqerg | OA OB ¢ OC g feprepdm @

> OA' ° OB' ocC
farresla=el T¥eg 9T dMITed |

(@) % ATA,B T BT C ¥ C o &% ST w5 0 1 U3 fgemdr o 7

~

() % AABC T AAB'C' &Y a1 THET T 7 FRI AT |

() % AABC &l 2 UM ATHR T&Hl Fialasd AA'B'C' &l 7

Ofeeger TIfTE, e § C 9’4




(%) FART TTHEAT, OA = 20A', OB = 20B'

HEN
OA OB _ OC - =1
= ' = lc |
T0C=20C" AT o?’ o5 % o0 =2 FAN
&7 | T8T AABC F1 — TV ATE T2 e
= ] 1 [ ~ | ™
e AA'B'C'ET | Tet — g fawameert ffi ——="B
ATl [scale factor (k)] 9+ | B .__,{'f___;{-r.i"" o =
Sl e
~ ~ ~ ! OB' " é:'} L -
ey, FaredeaT AT ()= OO0 - o2 X' Ao T 11 .
OA OB g !
oc 1 A aE AREEE
=oc T2 -
NANEEEE
-~ - _ AvBl _ Bvcl 1 | |
qaT, TaTqReRT AT (k) = B B ]
CA 1 L2
=CA T~ 2

TEl, AABC & HATHFR '0' A5 &g IATGX  Tdehl T | 947 (a5 'O A% AgHaAT
G (centre of reduction) A= | ﬂ?'f, ilél?«; (A)W gctasar (A" T ggH=T F% 0
T3¢ TG TSA |

(@) A TA,B I B TAAT C ¥ C AGHATH &g ITTH (45 O &I faodra feemem S |
AR T gicAiaee [aeamIhRoT dhegebl faodra fEemHT Jed T gidiaea AThided Jeal
3G | 8, faeaerT AT [scale factor (k)] FOMCHE &7 | AL, faeqeept AT

1
®=-
(M) AABC T AAB'C' THEYT T [Fad" AT JITEwed! JaTd RISl | A9,

[T ATHRT T Fidae THET grg |

HITIH SARAST ATHRAT [AEAAFH UEE TATFR S

1. Taeare Arelq T gfdiave TREd g |

2. faER® AT k > 0 qAQ fAERHT AT gFACHE AT ARG T giatae
freaqTéTeRRuTehT hrsrebT Teb TGl e |
(a) k> 1 9T glafarasr AMeER Tgs |
(b) 0<k <1 HT ATHT T FATTFAH ATHR TS |

3. [a&er AT k<0 HAAT [a&AHT AT HIMHS AT ATHT T Ficiavel [aearerao
Frgehl [aOXra [GQHT T ¥ Giata+e ATHIqH! Jeal IMaws |
(a) k<—1 9T giafaeaes ATFHR TG, |
(b)—1 <k <0 WU FfATaFehl ATHFR TS, |

4. |k =1 9T ATHIq T Glafaraed AHR RER g7 |

?s ) S ——



5. oot e afcadHra g @ |
faARIEIRT &% 0(0,0) T AN k WUX & A=A @% E(O, k) AT E[(0, 0), k]
A AT B |

frerreoraT ﬁﬁ?ﬂw YART (Use of co-ordinates in enlargement)
@) e SH &l@ o 3:3T (When the centre of enlarement is at the

origin O) v
FAF qHATE, AABC T AGHI idtawa 1
AABC' iifag®a [Haemegs wele™ | a
AABC ¥ TH&! giqfave AA'B'C' ¥ffa=gaeddt '_j A
faeTSHta=adl T AdEEE"  gAhd /
TR FHETHISHT TEd THa | 4 ™

1 e = |

AABC 1 Sriferegeh (9T A(1,1),B(5, 2) “77\\ L =T B
7 C(2,4) B | &I, AAB'C T ofrifargesa / kj =t
fFaemE® A'(2,2), B'(10,4) T C'(4,8) B | v E’“ ,,,,, et o
wft, O
A1, 1) > A'(2,2)=A'2 x 1,2 x 1)
B(5,2) — B'(10,4)=B'(2 x 5,2 x 2) !

C(Z, 4) — C'(4, 8) = C'(Z X 2, 2 x 4) YI'

Tel, gfdfarasl X ¥ Y Meee® Arhiqer a9 X T Y Meengddl 2 (A1 = k)
O B | T ATIRAT (AR b5 IITH 975 O T A9l k &l P(x,y) Bl Ficiaee
P'(kx, ky) &5 |
. E[O, k]

AT P(x, y) —> P'(kx, ky)
FUHT UTHATE, AABC ¥ THH! Hiafae | ¢
AABC dfaeedr fAdamesd deEd | 7
AABC ¥ TR gidtas AA'B'C' ofiifargeadr | 7, i
AeeTSHla=adl TFwg AdEwad Sahd A g
T FETHISTAT T T | |
AABC &1 Sfrifageear fiames A, 2),
B(10, 4) T C(4, 8) B | X, AAB'C' &l 7
ofrifage®dl MIeE® A'(-1, -1), B'(-5, -2) \f
T C(2,-4) B ]

Y

A

.
1
P

i

E

e
D 21,
L J
e

i
-+

Oz e, e < ( 9




ﬁl

AQ,2) —>A'(—1,71):A'(——é x 2,7—; x
1
— X
2

2)

B(10,4) - B'(-5, -2) = B'(- % x10, - = x 4)

C4,8)—>C'(-2,-4)= C’(f—é x4, ,_é x 8)

uﬁ,ﬁaﬁwxf?Y_?ﬁaﬂe@mmxf?Yfﬁ%am_—; (AT =k)
U A | T ATIRAT (ARl e I3 fa7g O T ATl k BT P(x, y) 1 Ficae

P'(kx, ky) g7 |

. E[O, k]
T Py, y) —— P'(kx, ky)

@) farireorer o= Elf'l' g (a, b) X TR [Tronsformation about the centre

of enlargement at any point (a, b)] v
FAET TTHEATE, AABC T THH! FiAias AAB'C “R
ofrifarge®aT Maeg® TETe™ | AABC T T /A'
yfafawr AABC' ofrifargeeadr faTemiaaE N i
e AIAEwia= GAhel T BETBISTHT T&d 7 Vi
TR | X'e / 5 7 »X
AABC 1 a3 wdl HaeE® A(l, 2), B(-1, 2) ¢
T C(-1,-1) B | T, AAB'C' #T fifawgeedd 7
[EeE® A'(7,4), B(1,4) T C(1,-5) B |
B, 3¢

A(1,2) > A7, 4)=AT3{1 - (-2)} +(-2),32 - 1) + 1]
B(-1,2) - B(1,4) =B[3{-1 — (-2)} +(-2),32 - 1)+ 1]
C(-1,-1) > C'(1, -5) = C[3{-1 — (-2)} +(-2), 3(-1 — 1)+ 1]
T ATIRHAT [aEARIFITRT &ex (a, b) T ATAT k B&T P(x, y) P IAaH= P'[k(x —a) + a, k(y
~b)+b] T |
E[(a,b),k]
S P(r,y) /> P'[k(x—a) + a, k(y —b) + b]
RT AT,

AT, Ax, y) &g ATAT k¥ %75 P(a, b) f0R faear et gfafam Ay, y) 775 |

%z ) ofse AT, F4T




el 0A = %)

0A" = (x,y)
0P =(a, b)

¥a, PA =0A—OP=(x,y) —(a,b) = (x—a,y - b)
7 PA'=0A"—0P=(x,y)-(a,b)=(x'—a,y —b)
@&, PA’ = k PA

A9l (x'—a,y'-b)=k(x—a,y-b)

AIAT, x'—a=k(x—a) Ty -b=k(y-b)
~ xX=k(x—a)+a ~y=k(y—b)+b

E[P(a,b),K
A, A, y) M A'lk(x —a)+a,k(y—b)+b

[aeATFRTeRT g IITH 975 0(0, 0) T ATAT k &,

E[O, k]
P(x’ Y) E— P'( k.X, kY)

forETEIeRR TRl v e 75 (a, b) T ATAT k &,

E[(a, b), k]
P(x,y)— > P'[k(x—a) + a,k(y —b) + b]

a7 A(-3,4)T B(5, 8) A% TR AATATEEHT [dEANIHII THRE
1

(#) E [0, 3] (@) E[0, ] (M) E[(1,2), 2]
JHE : T

faguaT fame® A(3,4) T BG, 8) & |

GRICIFRICINES

E[O, k]
P(x, y) —>P'(kx, ky)

(%) TaeaATre=oreRl & T ATl E[O, 3] &aT

E[O, 3)) i
A(-3,4) ——> A'[3 x(-3),3 x4]=A'(-9, 12)

E[O, 3]
B(5,8) ——» B'(3 x 5,3 x 8) = B\(15, 24)
(G)WW\W?WE[O,%]@T,
AC3,4) (B[O, 14 AT x (3 1><4—A'(_—32)
(79 )([9 7] [7 (7)37 ]_ 2

1 1

B(.8) (E[0,4 ] B4 x5 + <8)=B(=.4)

Oz Ta, e ¢

@K




(1) [a=aTreIurel & T AT E[(1, 2), 2] &4T,

BT 98T &, P(x, y) MP’[I«@ —a)+a,k(y—b)+b]
E[(1, 2), 2]
A3, 4y AT2(-3 - 1) +1,2(4 - 2) +2] = A'(-7, 6)

E[(1, 2),2]
B(5,8) — " "5 BT2(5 — 1) +1, 2(8 — 2) +2] = B'(9, 14)

A2, -1),B(2,3)% C(, 1) fage® AABC @1 (faes g | fa=qriesoe
F% 0(0,0) ¥ [a&RE! AT k =3 [0 AABC @ fa&aried gidtawadr siifaggesd
FEeTTEep T=T AFIGHET T g FTelle U9 A@IT=r= a1 F&dd eI |

[ : T,

AABC T 9fifamge® A(-2, -1), B(2, 3), C(1, -1) y ces
eI %vg O ¥ fa&d®erl ATk =3 /
- Al
ZTHITS TeT 3, 3
P(x,y) E[o,k] P'(kx, ky) . i tE) f;
cqa?fl, ’ // !f .
E[O, 3] £ o 28 5
A2, -1) ——> A'[3 x (-2),3 x (=1)] = A'(-6, -3) A A /
E[O, 3 - |
B(2,3) g»B‘[3><2,3><3]=B'(6,9) adic ol (h3)
E[O, 3] -

C(1,-1) — C[3x 1,3 x(-1)]=C(3,-3)

A A'(—6,-3), B(6,9) T C'(3,-3) Ildfa¥ AA'B'C’ &I (MaTSHFe® & |
AABC T AA'B'C’ ©TE TiTehT S@IT=raHT T&qd TRUH 3 |

APQR T fTHfa=ge® P(3,0), Q(0,2)T R (3,2) B [A=ATIHIUHT (1, 1) ¥ fawaqmea! 14T k=—2
fTz APQR #1 faearar gfdfasr APQR' #1 ofufage®as! Meeme® oar amsHed |
Y T PrvTaTs @t y=d TR |

FHE : Tal,

P(3,0),Q(0,2)Y R (3,2) [age® APQR &I sfufae® & | [aed™el &= (a, b) = (1, 1)
¥ faeamer Amr (k) =2

00 ) ofse AT, F4T




ETHIATS 9TET B, P(x, y)MF‘[k(x—a) +a,k(y —b) +b]
T, Y

E[(1, 1), 2]
P3,0)——— " P[2(3—1)+1,-2(0—1)+1]=P'(-3, 3)

E[(1, 1), 2] F{-33)
Q0,2 —" 5" Q20— 1)+1,22 - 1) +1]=Q'(3, 1) | At s
R(3,2)M;2] R[-2(3—1)+1,-2(2— 1) +1]=R'(-3, -1) o - 0 S

- NS N

qT P'(-3,3), Q3, —1) T R(3, -1) Ffarasr APQR’> &I R (311
faemg®e® &1 | !
APQR ¥ gfdfaw AP'QR' @8 A@ITETHT Y& TRTF | /

T3ar faeariiERee fag A2, 3) @8 A'(6,9) T B(1,4) @8 B' (3, 12) AT fa&R g w4
[T ez T ATAT 9T TS |

FHE : Tal,

AT faEqTTheoTehT % (a, b) ¥ fTRARBT TGN k B |

wﬁ?ﬁﬁﬂr{waﬁ(abﬂﬁﬁmﬁr?mmmww

E[(a, b), k] | ,
AQ2,3) —Z 5 ATk —a)+a,k(3—b)+b]=A'(6,9)

G,

k2-a)+ta=6...(1)

k(3-b)+b=9 ... (ii)

T B(1, 4) E[(a, b), k]) BTk(1 —a) + a, k(4 —b) + b] =B' (3, 12)

N

LR

k(1 —a)+a=3 ... (iii)
k@d-b)+b=1 ... (iv)
U (i) TTE THIHIT (jii) TITSaT,
k(2-a)+a=6

k(l-a)+a=3
k2-a-1+a)=3

qqAT k=3

k T | FHEIOT (i) AT TET,
32-a)ta=6
JIdl, 6 -3a+a=6

qAqAT, 2a=0

soa=0

Oz e, e < ( R09




HiY, k BT AT FHIEIO (i) AT TET,
33-b)+b=9
AT, 9-3b+b=9
qAT, —2b=0
S b=0
A faEATERUTERT T7% (a, b) = (0, 0) T [&ATRHT ATIT k =3
APt AR
A(2,3) >A'(6,9) =A'(3 x 2,3 x 3)
B(1,4) > B'3,12)=B'(3 x 1,3 x 4)
T, P(x, y)—>E[O’ K P'( kx, ky) |7 T &I
-, [T TR &% . (0, 0)
faemer A (k) =3
Fra: A1 AT (eI & IaH [ (0, 0) BaT AT TART 9 A(hg, |

AT 3.2 (C)

1. [IEATER ARl & Bl 7 ATE IAEUHEd delald |
2. WG ¥ iatare & AaRdTHT (aRAIHRuekl Feaehl Uge [QUTHT UgA ¥ A
STARATHT fauera faemaT IeH, de ey |

3. (AR E o dd#T HaedEEH [ae® A4, 5) B(3, 0), C(-2, 3), D (-5, 0) ¥
E(-3,-2) & faeaiied giafaael Haemgs aar amserd

(%) E[O, 2] (@) E[O, -3] (M) E[O, %] (9) E[O, %]

() E[(3,-2),2] (&) E[(1, 0), 4] () E[(-2,-2), _73]

4. AABC &1 fHia=e® A4, -2), B3, 1) T C(2, 5) 81 | AABC &% [a¥amrIeeor
E[02] & faer w1 a= gfdfas AAB'C' & ofufage®dl (Maeng® dar
TNTSTETd AT AR ¥ Fiataverars @@=y y&qd Ter |

5. PO, -1), Q(1, 3), R2, 2) T §(I, -2) FHMIX FqHSA PQRS &I Mufage®
g1 | WHMITR Sq9s PQRS ®Tg [a&dm€iaRar E[(1,3), 2] & fa&qr & &=~
giafarerer frifargesdr MEeTgs =T AMSHE™ | AR ¥ Fiafaraers S@m=r=dT
TEIT TR |

0% ) ofse AT, F4T



10.

11.

12.

T3l famanaue fag A @5 A' ¥ B @5 B' AT fa&dR g w9 faeamieeoret
Frs T ATl TAT AATSARH |

() AG3,2) — A6, -4) @) AQ3,-2)— A'(9,-6)
B(-2, 4) — B' (4, -8) B(-1,0) — B' (-3, 0)

(M) A(4,0)— A" (-10, 1) () AQ2,0)—>A'(3,-2)
B(4, 6) > B'(6, 11) B(3,4) — B' (5, 6)

Ifg fa=qmIul E[O, 3] o [a5 A(a,2) @5 A' (9, b) AT fa&dR e 99 aT b &I
HIF 9T TSR |

gt faeamiie?or E[(a, b), —;] T fag AL 6) @ A'(1,2) 7T IR TG 99 a

T bl HI Ol TSI |

F a7 P(r, y) @TE fa=ar@ww E[O, k] 9 fawaw Wl ared widtawars i

PR E[0, k,] o &R &l A3+ gidtas 3 Ia (a7 P(x, y) TS (&R0

E[O, k,. k,] & faeqr waf atrg yiafawer@  qaan THerg | g@ee & Ay g

WA 7 TS 9T |

AABC &1 ¥fifa=ges HHT: A(1, 3), B(1, 5)T C(2, 5) & |

(F) AABC @5 y =0 H WEdA &1 o Jfafar AAB'C' &1 sfdfageedd
fAgeTTE® I IS IE |

(@) AAB'C' @5 fIEARIEIOT E[(0, 0), 2] o fa&d® Tl a1 Jiaiav AA"B"C" &1
ofrifagesd! Maeme® oar e ed |

(M) AETe seEars TS sRarfeaTHT yEd THAE |

AABC T ofTHTa=E® HHM A3, 0), B(0,2) T C(3,2) &1 |

(®) AABC @M% x =0 H WEdT &I a1 giqas AAB'C' &1 efufageeed!
HETE® IaT ST |

(@) AAB'C' @T5 [a=aRIeeurel &5 (0, 0) ¥ A9l 2 fofal a= qfdfasr AA"B"C"
1 sfrifage®a MIeTg® Jar T eed |

M) e PrsTewdrs TS d@ieTH gEqd TR |

AABC @5 faeamIauredl &efag (4, 1) T AT 2 fag faeamdeor &l o=

gfdfaware! Maemgdes HAT A0, 1), BI(0, 5) T C'(6,5) T &g W+ ofiufages

A, BT C & Meg®e® Ia1 aSe |

S ——— (o3



SAd

17 2. Rrerererrs T@TSEM | 3. (%) A'(8, 10), B' (6, 0), C'(—4, 6), D' (—10, 0) E' (-6, —4)

@) A'(-12,-15), B'(-9, 0), C(6,-9), D'(15, 0) E(9, 6)
' ' 2 ' 9 ' -15 -9
@ a'e, % ).B(5,0),C(-3, > ). D( > L0)E(5 ,-3)
4 -5 2 5 2
(¥) A‘( ? 5 ? ) B‘(_la 0)5 C‘( 3, _1)’ Dv( T s 0)’ E'(la 3 )

() A'(5,12),B'(3,2) C' (-7, 8), D'(-13,2), E (-9, -2)

() A'(=9, -20), B\(-7, 0), C'(13, —12), D'(25,0), E' (17, 8)

| = (L8 \ (5 (=L
@ a(-11, 2).8( 7 ,-5).c(2 ¥).0(5.5).8(7.2)

4. A'(8,-4),B'(6,2),C' (4, 10) 5. P'(3,11),Q' (1, 3),R (-1, 5), S'(1, 13)

6. (F) E[0,-2] (@) E [0, 3] (M E[@2,1),2] (") E[(1,2),2]
7. a=3,b=6 8.a=3,b=-2 9. RrerereTs TETSRE |

10. (&) A'(1,-3), B(1,-5), C'(2, -5) @) A"(2,-6), B"(2,-10), C"(4, ~10)

11. (%) A'(-3,0), B'(0,2), C'(-3,2) @) A"(-6,0), B"(0, 4), C"(~6, 4) 12.A(2, 1), B(2, 3), C(5, 3)

THAT IRASAT FA
HEPATCHS JIATSAT HA (Collaborative Project Work)
e : wrad= T afewam (Reflection and Rotation) HI FANT
JHA : el Maegwatede s«
1. vy = x T@THT IRTaAH
2. GATCH® T HUCHSE [GTHT wsiavg O T 90° AT 180° TGHHIT
3. GAIcH® T HUTCHS [ITTHT Hwaiavg (a, b) AT 90° AT 180° TRHHI TR |
TP TET T Yehid FEAT 973, 7 ATHAT AATAHT (Aepuated faguer gr=mar gfqaas
TAR T FEATHT SARAR! AN T&qd THa |
ATATF AR (Materials Required)

1. Iyl I 2. FAEEDH Gl 3. PIEEE
qRATSTAT Hd T fqErdt 99e

Q. ATH T HE 2 ATH T R

3. AH T qHe ¥ A T AHE

~

0% ) ofse AT, F4T




qRATSIAT T FFI T GTRaT (Procedure): T ATHEES TRTEAH T INGHHIEH! FAew
ACTET | AT Felol PITaTs AT fEgUal SawardT wrady ¥ IRewHT ATa90F qIeed]

~

TART I TR THRE | T FIITRT TR I IAT AR |
1. y=x @A WEdT T &HT T FART T ? T Tl |
2. ATCH® ¥ HOMCHE [GUTHT Hwsid=g O AT 90° dT 180° URGHHU TH & A TART
T 7 Afehd THa |
3. GA[CH® T HUMCHSE [G9TAT H5favg (a, b) AT 90° AT 180° TRGHHAT ITH HA qF
TART 9 7 AfhA TH |
4. EAA ¥ GRHHI TET THHI EET T FHid AT 975 ¢ AR |
START T HE@H Qroil (Exploration 9T Uses and Importance): IREH T qRTAAAR
SUART FA FA &TAH FIA T Hiched; @ISl Tl | B35 O AT T H3d7g (a, b) A
IRFHI & FEAT AR &5 ¢ AFAT T (G99 T AT Tl |
ﬁl'EF‘f(Conclusion):WTWW?WW?WWW
UThRATE A Ay TeTerd |
gfafawem « quEd TEr deraw fafy ¥ Ry #fq aRust g 7 F qurg 9er AT
TAFAT 7 qUEATS & o H(EATs AT ? AUSH (AhY (ATl FEl fafg &7 we 7 &
quTSS TFTATed 977 fafaare aft 781 fepdar 09 T g 7 & qurss! spd e
TR a1 ov fafy af o fag f6 7 3 Sawar a9 ganT Fed g9 Ry 7 A
FRTEEHT Fidraead THe |
g FEH JTaTT TKTH JamE
Q. aRETr FEE e
. qHH : fawEE 7 deaAd Hewd
3 JEYT Ul TS EHIEE
¥, AT FihaT
(%) ALAAT LRI G ATHAT
(@) o1 FgheAd fafd
(M) fageroor faig
(&) FfesT T gEafd

Oz e, e < ( R0Y




Im AT (Vector)

4.1 IR=ET (Introduction)

it aiRaTEESl {9 ¥ AP AR I Siaver fafae gwar qares =
TART e Tford ¥ fqSehl USer Aedqul & 9aeY Bl | WAl ATIRUTE Tl
T qaged Argied ras fafaaw Taw efieeaar Tar fou | daeewr fafauw Taw
gfced®l ANTEH JAT T JgAd@l (947 | 394 A& FagRUM, STedTdell ¥ SAaar
ATRATE® JEA T A HFELb! [RIHHT ATNT ST FHTAT |

qae faa 3 Sarw feee
R o qAfaR St TRl | faerer awg | @R W | AT

TR (T EREIREN
® i

() B ST IRATTEEHT A AT F a7 G G 7

() F ST gfeAToTeRr W ¥ fEem g9 g 7

TS ITRATs AT BARA T [eTheArs A2 |

TdaEl AT HT UIET 99 Udeh Uddh [W-ATHT URl el fereddl feradr waie
QI | 8RTeF Il (IATAT TATSH Afhad d% Thddeh Torell YART TR hTeal fGaT 15
m/s T ITHT T er faeaar  Sifwar |

i

I R S A e
Il b brw e
By

TP -

(%) =TEl A AT f@eT g4 T 15 m/s BT el o F=edr qvat |
(@) 9Tl B AT 9 d%h ATETHI 15 m/s Pl 9T g [ored A/l G |

aar A #1 fafrera faem qafar @ 99 A€ B W1 g9 I ATer @ wE wRE g9
TEY TN B | AT A AT TAHT (G977 T T4 g M= g A9 a1er B 67 g2 o (A=

0% ) ofse AT, FET ¢




B Y o ufeads qeRed wawar g | fow A W e "W ¥ fen fAfvea gw difas
qiewTITaTs HHRY A 99 W g a7 faem fARed wew ar faem § Aew difaw
TIHTOTETS ThelR AT, |

AT, a1, T2, A, T, &A%, AAATHS FA & BT AT lpuar 7 qrrgsier=
FARA TR FHETHISTHT T THR |

YT T e AREeTE Hifae Aies (Physical quantities) SH+g | A Eﬁ PRl
g | (i) R (Scalar) T (i) WFRR (Vector)

(i) @< (Scalar)

A 9T Hid [T arassaAT Ity 7 gawd THerd |

9T 100 °C ATIHAAT IHFAS | Tel, 9 AATq TS (100) T THIS (°C) o ATIHTATS

qUl AT AU T Alheg | T9F ATHH T3l Tha? ART 2 |
TIHTOTCHE AT (Magnitude or Quantitative value) HIT %ff qifqer ARTEEATg Whaw
AV | & i:& (distance), ER (speed), HHT (time), A9 H (temperature) , Cap] (work),
BUES (energy), qraeq (power) ATfg Thel? IRTEE g |

(ii) NF (Vector)

EREEEE RIS IR G

ferraT fawg 0 W1 UF ST B30 HI faegvErr fEgar Fat qhed ¢
A ST

30m

30m 30m

TR~ <
g 0

»B qF

AITHT JITHAT BARA a1 30 m [G3THT F@AT fEgaT qafar TuAr fag B 1 qRTes |
afe=afaR TCAT fawg ¢ AT T IO - qEfaR AT faeg A | 9T | @ =R a9 0
Fre fafv=ra feenfar fammet faeatya ga1 fMiera fagar e © | a1 faeama=er 3emex
&1 | 8 TaRATIRT W 30 m & 9 9T fagean Y B | A9 faeraeH r /e
7 a9 WUHT fazamaq uger "ae¥ &l |

qfeATr ¥ fEem g9 W Aifae ARTEEdE 99 qRAmr afbaeg | S fawerE
(displacement), T (velocity), JaT (acceleration), T (Force), e (weight) e |

Ofeger e, e ¢ ( 04




YA

AFREH THRE® (Types of Vector)
feguspt famem o 3@ R FFFT faearamaTs (gg) o e |
OR % X - @UE T Y GUSATS Hiq qA(hId A& Alhuar 7
0
(0]

(i) & AFRI (Column vector) 5 ——

R(3.3)

w

~ c N ) = 3 ~
ARt FT OR TS & of SHTGET, 3 1 X— @UE 3 T Y- @UE 3 HUH ?:(3)?4
T Alehreg, | T F TFPT GUGEE AT IR AT PGl HRTHT A T A
STHATTHT HFa?e® de? Ay g |

Q

W:?z(_?trﬁﬂra%?ﬁwﬁl

(i) TSfRT HFR (Row vector)

a7 - (3) @ 5 -, 3) 9 e e

Tl X - @UE T Y- GUSe® TS[THT Ml FAHEH (Comma) o GaATIX ATAT PSS BT
A TRUHT TFawelTs Ggfed qeer 9f=g | ST b =(3,-2)

(i) feafa T (Position vector)

TR Fo | QA T el favg & G 7 Y

~ —>

F OA o AD EI(qars THSS ¢ SR T e |

»
»

A(x
e OA & 0(0,0) TS A(x, y) W foearaq e o )
OA o A(x,y) & i (Position) & WATSE | T&T,
0A T feafq dsex (Position Vector) wi=g | feafq B(3,2)
AFazep URIF% favg sifeet 9 I3 fawg 0(0, 0)
g9 | &I B(3,2) I feafd ¥92 OB &1, & 0B O > X
=(3,2) &3 |

A IH fargelle IRAT APl HHIATS IR WAl AaH favgel Mamgswars feafq

T (Position Vector) IS | OAT OB FH: fame® A T B &1 feafq Faeze® &7 |
(iv) W w (Zero or null vector)

AHE I8 ST AHAEE U3¢ SHIH g5 FSaTe THIN e e (q9erd [Gerrar e
B | T FAITHI, SHAT MMSUHI I T HHR 875 [hAAT g5 oA g
faRIa faeTrHT 1 T gHTel U ®T q=qieid 9 AR aefehl TATE 9T & |
ﬂﬁ'aﬁ'ﬁwA(x,y)ﬂA(x,y)W%Wﬁﬁ@wwmw?
BAGT e |

|

05 ) ofse AT, FET ¢



TEt STIFT HFTRl IRHTT T (0) &7 | T g TRHT g Hafedars 9 Haex A |
a =(0,0) T TFX 2 |
(V) TR AREE (Equal vectors)

TRT ForAT AR ¥ CD T 9T ¥ {29 91 TSR 7 o el qaTe aRTer & 7
% fqeilewa faen o I g ? THeH FAhd T Y FETHSHT I&Id TR |

B

TET AB o favg A &g B A1 Sfq afemmorar S faemmar D
faamas et B Cp o fawg ¢ g D W Afq 7
ARHTIHT &7 [T fa=ama el 3 A .

TSR GICATOT T FHTH (AT ATehT ﬁc#cw«wué SRTEY AT A | & © Al o
—
:(xla yl) ? b :(xp yZ) le :x2 T yl l

PR

(vi) HUMTHE NFRR (Negative vector)

WWAB?BAWW?%&HWW? I

# faewer afAm R 8 ¢ & fadewer faem o =S

THT & 7 FHEAT gAhd T Mopy BehlsMr y&a A,

TR |

TET AB o A A AT B AT S TRHATIAT I {2 fa@ard W g BA o fag
B @5 favg A AT aafq 7 gfewmorar @z faudia feemar faemom e @ | fadesdrg
SIS Y@IEUSH qFTg (TRAT) FRTER 9T i {9 Thareie g 39 |
SRR AT R faqera fEemar Ut FaReses HUTHE TaaX A5 | AB ¥ BA
U] FHOMCHE THY g | T4 AB = - BA &3 |

& A 2 =(6,2) T b = (-6, -2) THABIH HIMHE T & |

(vii) FHTT T AFHTT AFEE (Like and unlike vectors)
V () /
Y (v}
/ y

Hiferepr FerrT B B e (€9 TH & 7 BT B el (6o T g 0 BT B
Trezear feeT o ¥ eI 3o 218w 7 THEHT el T (AR shETehISTT R TR |

S ——— (ot



[t o T 3 T b T [ HHE g | A9 G A WUHT Adeieedg T
B ETry (Like vectors) af g | ST I_a>=(6, 4) T _b>=(3, 2) HIT B ECry (Like vectors) &
ferefer A1 g g TS B |

TR, ¢ T d ® T faodid = 1 a=d fearm faodia quer SdeeEarg qqHe 9
(Unlike vectors) 9w | & ¢ =(-6,-4) T d =(3,2) @A FFax g {eopeAiep AT
AT TIT HOMHE T Aehl gATcHE T |

U a7 AFHA HFEe® AR (Parallel) T U@ (Collinear) HAIE® & |

TET, ¢ T f I (9 TA ¥ AR g9 &89 | AhA, ¢ ¥ f TH TR T AGHH
R T BIEAA |

4.2 THAY ¥ AaFeRiaa fHear (Difference Between Scalar and Vector)
@R T e fr=an (Difference between scalar and vector)

X (Scalar) AFT (Vector)
I difqe R wH A g | S difae afirer e fgem e g,
TFATs Thea? AT, | AT AFaY RT AT+ |
AqATE AT ¥ UHEENT [Afe | g9adrg qgen ¥ UsgH 9 fqemgrn M
R g | TR &7 |
JETETV : ATYHH, o7 A1MG | JETEX0T : A, FaT e |
VAT 4.1

1. AT T WheIlehl IRTEIUEIEd RHTT faard |

2. WX T Shariad Ml I TE |

3. el REE AHY A1 WhelX &% g ! FRUHEd TRl
i’?f (distance), ferama= (displacement), &1 (force), CRl (speed), IG (velocity), pTH
(work), T (density), e (area), ATIAT (volume), o (acceleration)

4. IETEUElEd aRHATT feTEr

(a) AT WX (b) TEFHT HFX (c) et ez
(d) T qHT (e) TER HFE® (f) FHUMHE HeFaX
(g) T FHTE® (h) FEATT HFXE= A B
5. 4 faguet fataa TYEHST (Regular hexagon) ABCDEF
AT aRTER, U, AGHE T HUMHE HFaee® qear F C
THET |
E D

X1° ) Ofeeger T, 6T §




6. TRT BT PT|QR, QS||RT T PQ|SR Bl A Tl TeHehT THTAT TV :
(a) PQ T aRTER g HFT A 2l ?
(b) QS & TEY g AT & & ! ’ ;

(¢c) QR T SRTER & AT HFX F FH g 7

(d) ST & =RTeR g HITcHE HHY FF FF & 7

(¢) RS T HUTCHE FFaR T & ? Q 4
(f) TR T FHOMCHE Haa FT &l 7

g

1.1 3f@ 5 Twe IR Rrersdars T@rsaed |

6.(2) SR (b) RT () PS, ST
(d) SP.RQ (e PQ. SR (O RT. QS

4.3 AFEAls [eyegsd ¥ A@TrasAT wEdd (Representation of

Vector in Co-ordinates and Graph)

frefafga fagewsdars 00, 0), AQ, 3), Y

B(-3,2) T C(4,2) |@I=aHT T@IUT OA, OC ¥

AB Y@EUSEE SIS | \:;y B “A23

HTH FoTHT 0A, OC T AB TETEUEEEATS Q1] (4, 2)
@I HT SEETHT G | #/ ,/

fag 0(0,0) e A(2,3) HT faamad a1 a9 A O(0,0) *X

SHT faeamadars fMRRTd Y@EUE  (directed
line segment) (Tg, o WA | @l O W
fa=g (initial point) 1 ¥ A fa=aras swuafs®r
e ild_"?g (terminal point) 2| d (Tg, %
AFR BT | QAT O T A AT AUHT faeamaersg ¥

SATSE A OA A aTE O HI ATH! faaraers

TATSS | A OA ¥ OA Y A &1 | X, OC Y AB JHaR & |

Jehl AT &7 fav 0 (0, 0) TT A (v, y) W (ARAOT WA 99 SA (qRaATIAerg
frafera YEmETe (directed line segment) OA & TS | T&T O ?1??5\[ PG'ITG‘: (initial point) El

Ofz e, e < ( 299



T A faeamas quafg®r 475 (terminal point) & | @& OA HHT BT 1 OA of O T A AT
\ﬁ c ) | Y

¥ 3

qTATIT:, AFTATS QT AU AR (boldface letter) o
AT FAq 90 afd S@rgAr AgUS AERel Anafay
arrow YART TT STATEE, | YIB! (AT QA A a a1 o o /—'L(X,})
AT ATBS, | OA AT TFR 2 TR UfGws; | FradT OA T

agfad faRamae x T oex fa=amae y g7 | ae Heemg a
(TA(:) KIE] q?:jlﬁ (Row) HT (x,y) ¥ ¥ (Column) HT Y
?)mlaﬁme—W(X—component)?ymé 6 = m »X
Y - 9YS (Y - component) af g |
Ferrm forvge® P(x.y) ¥ Qv y,) ST HH pQ afhl ¥ Qx,. y,)
T | [age® P ¥ Q @ FHHAW: PM T QN, X — F&THT o¥ X
7 fag p @@ PR L QN f@=aT, PR=MN=x,-x, T QR= N ; Y,-,
4N
y,—y, &9 | < R!
78T PQ (b ) I UEE [a¥ATIT PR BN WA FBY fq@ATIA
QR ET | & ) ﬁjﬂ@fﬁ”l PQ TTE TEHTHT (v, x,v,-y) ml 0 ox
T AR (yz_y‘) g |
2 1
T8t PQ FN X - @UE x, —x, IY-WIE y —y & |
Y
4205
qFaT 3 =(-2,3) Mg AR f== X\
o ﬂ
(arrow -diagram) HI I&Jd ITEH |
X'« o) »X

JHET

o =(-2,3) @Tg AR feEAT IR & |

foramei 9e= ¢ & usfa e W ey

v
;
afs AB & fa A3, 2) @TE B(6, 5) AT MA=ATIT T 994 AB WIS+ =7 f@={erq T AB
ATe deX WA Fad TR |

1R ) P -



THTE Y

-
Tt AR «Tg Gl AR feaar T@rdar,
W, AG.2)= (. y) ABIb. 5)
B(6, 5) = (x,, y,)
EzﬁX-W(x)=xzfxl=6f3=3 A(3, 2)
AB F Y- @S (y)=y,~y,=5-2=3 Xl >
v xi-(5)-(3) i
W, AB = y = 3
vl
AT 4.2 Y
1. fegus Seeemars dan= a9 qa e
(F) @ =@23) @ b =(3.4 M <T=() @ T=(s5-9
2. fagus MeuEFe®ae ABY AB TN @IS % 39 99X aRTeR g, @il T
() A(4,3), B(2, 5) @)A®6,3),B(5,-4) (A6, 3), B(5,-2)
3. UG AB o favg A @ B T fa%arqd e 99 AB @5 of@I=r=d I&qd T oe?
HFaTHT HT THR |
F) A2, 5), B(-1, 0) (@) A2, 3), B(-5, 4) (T) A(=6, 4), B(0, 1)
4. TAR @ITAAAE [GTUHN HaReEmArs (MaTSHE TIH ACTR |
%
3
/zﬁ " A
T G 5 4 3 2 1 ] 1 2 3 4 ] 6 7
=
— _2 -
b d x
-3
4
AT T FH T a5 TANT T fGgUa Faaves o@i=aay J&qd THerd :
@ as=(3) @ se=(";)
Ofa T, FET < ( 93




SAd

o c
1. RTEHRATg q@r3Te |

» @as (7). 84-(2) x8+si@as-(5).82-( 1 ) a8 <B4

mas-("1)s2-(}Y). a8 +81
3. @)( =) @(5)  @(5)
c-(3)e-(5) -5 a-(5).=-(5)

4.4 WY FSHT T 9= (Triangle Law of Vector Addition)

Y

AT : AT [GZTH @I FeqTq T e §

JYTEwhl IR TETed |

(%) AA, BC ¥ AC @5 Me9geha! ®qUT AE&TEd |

(@) AB + BC ¥ A fer=repl @¥=d @il T |

YRRAT : STET TSIl ArdiEEedl THeHT ST Hife
THTE! ARHAT FATA T AT (HFTe e |

Frarer famr, BA famg A @ fag B w1 ¥ BC o fag BamE famg ¢ w1 fawamaw weA
a7 feeiresert aa fawamam A (favg Aame favmg ¢ wwrept famamae) o fovg | 9oTa AB
T BC # ARTRA AC &5 |

—_— —  —>
AB t+ BC=AC

C

@&, AC+ CB=AB? CA +AB = CB
AR SISl AT MIHATE AR SISl (9 (o

(Triangle law of vector addition) A= | A B

ﬁ_fb—f %_'T;IT ABCDE U3¢l WW gT | JYbT 3:|5||§25T AB BC CD T DE F’”_%': S HT: a,
b, cTd WS 33

0¥ ) ofse AT, FET ¢




Z+b+c+d D
— — — —
= AB + BC + CD + DE
- AC + CE [9#e% Wrge! Pt frarwae, AB +BC = AC | E C
.

— AE [ %97 Sga! B framene, AC +CE = AE |
T qFeT STl st Hawe! faeanea &9 &7 |

Al
YYcIlg HAIe® Sllgchl dgH GEE (Polygon law of vector addition) af g |

4.5 HEEIHT W@F (Operations of vectors)
(F) AFEEH Wi (Addition of vectors)
af G =(3,2)% b=(6,4) 9T & + b =T #5757 T, E=(_43)zd’=

(g)wﬁ+3nﬂmgﬁ?waﬂwnﬁﬁwﬁaﬁmﬂmﬁ

TR |

G+b=(3,2)+(6,4)=3+6,2+4)=(9,6)
e 2\ (—3+2\_ (-1

ar@r,c+d=(43)+(3)=(43++3)=(7)

T THREwdTs SET X - GUSTe X - GUHT T Y - GUSdrs Y — GUSHT SIgqe |

(@) ARIEEH TS (Subtraction of vectors)

~

Fa b A5 a+(b) de b, ? WHaREwH! 1S T TATIH & FHA & 7 THEAT
TARA TR (TSR HEATRISHT T&d Tl |

Jef, a-b=a + (-b)

—

A Tg IATCHE HAIE® (2 T b ) Bl TS AeAh Uh GATCHE ( 5 ) ABl HOMHEB
(b)) YHTEEH! A€ &l |

(X1 X
(3’1 _3’2) T JFREEATS TITIaT X — GUgals X —
GUSHT ¥ Y - @UEATs Y — GUSH H3Ie |
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4.6 NFITATE, AL IO (Multiplication of vector by scalar)
2 =(3,2)T b =(6,4) & A ¥ {90 o<1 RS | [qHesa= & T G 7 FHSHT

R Y
d® 9 =|d| =32+ 22=1/13 targ
b # & = |b | =V6Z + 42 =+/52 A D)

:2\/ﬁ B ,‘//k?//' |

d &1 feem =tan ! (2) e &&\j///'
Y _ A1 (4) =1(2 LAY
b @1 faem = tan (6) ta_r)l () 19//
7t |d | @rg 29 o el |b | g afe e
3 b @ faem q9E B | X415 X
& b=(6,4)=23,2)=2d 5

TEl G TE 2 (FheR G o U T b 9w |

TG F THIATE F GG (Thel? FS&IT) VA TATs HFaRATs Theel IO
A | A8 @ = (x, y) TST HaX Tk BT ThAX B 99 a ofTE k of 7O Tal ka = k(x,
y) = (kx, ky) &5 | F&l ka [ TIXHATT a &I k T &= | k gAIHSE (+ve) Bal a T k
a [T THE 878 W k HUMCHE (—ve) 8al a ¥ ka (GO f00d &g | k gATcHS T
HUTCHE o §al Ui a T ka THMIY grgr | AIigehl (=¥l 2’ ¥ a &0 faern q9m
BA T b =2a | A, a T b FHMAT A |

N [N —>> —> e
AABC T BC &l AeA[d M 9T JHIUIT THaE AB + AC =2AM
A
FHEH

AABC HT BC &l Heald=g M & |
AABM ®T, AM =AB +BM . . ()
— — —

AACM HT, AM = AC +CM ... (ii)
FHIETITER (i) T (if) ST,
B | | C

2W=§+W+W+C_M) ' M !

— — — N - o . — — —
— AB’+ BM + AC _ BM [BC &I HeAfag M 9U&Te, CM = MB = _ BM ]
- 2AM = AB + AC gwifora s7aT |

1 ) P -



SIS ABCD T, FHITTA & AB + BC +CD +DA =0
JHTE D
=ITHST ABCD &I [l AC & |
AABC T, AB + BC =AC ... Q)
— — —
AACD HT, AC + CD = AD
TEET (i) AT AC FHT /T FHE (i) AT TG,

— — —_— —
AB + BC + CD =AD A

—_— — — —>
99T, AB + BC + CD - AD =
. AB + BC +CD + DA — ( yHfoTq 797 |

2 =(1,-2) T b =(-3,6) ATITAT THMR B AAT THOIT TH |
JqHE

Tet, a =(1,-2)Tb = (-3, 6)

a2 =(-3,6) = -3(1,-2)

—

qq9T b =-3a

—

AT 2 T b ATIIHAT AR S |

gz 7-(2)75-(]) MU T+5.7 F 727 35 7 A |
w0 (1) 57
wev-(5)+ (7)-GD-(g)
wv-(5)-(7)- (“”)( )

(99




10.

I1.

12.

13.

14.

AT 4.3

afg AB=(-5,7) T BC = (2, 1) 9T AC T SVISE |

(% 0A=(2,-3) T OB =(0,2) 9T AB THT &MGEIH |

afs farge® A T B & feafq d9ete® ®AM 7 2] T 37 -] AU AR U
TSR |

aﬁﬁ:(i)?ﬁz(;)w(ﬁwws—r@?m

AABC HT JHIRIT THE : AB+ BC + CA=0

=TT PQRS HT THIMUTA T : PQ + QR + RS + SP =0

U3l At Is=IsT ABCDE T JHIUIA T-E™ : AB + BC + CD + DE = AE

UM AT ABCD HT THIUIET T : AC + BD = 2BC

bt Feraane, frefafad Jaaces or aeE A B
(%) CA+ BC @) DO+ O¢ 0

— — - — D C
(M DC + CA (&) DO+ AD
el fHafadq ggqerEr afs AB =2 T BC= b AU d®l JHEE® a T b
|1 T TR A B
(%) AC (@) AD

— — F C
() AE () AF
T 2 =(4,-2) AT [F IFE® I AMSTE

E
1 3 D

(F) 3a @ 7 a @M 7 a

TAHT TS FFRE® ATTAHT AR B AT FHIOIT THER

w7 (3w () wr-(3)  7-(d)
afT @ =37 —2], b =61 +kj T a//b 9T k H A T4 dMSTR |

1 _3 = N
afg @ :( ) ) b :( 4 ) U TAHT THIe® T SR -

(&) a +b @) a -b M b-a
— — — — 1 — 3 -
(") 2a +b () 3a —2a (&) 2 a+ b

A=) ofse T, FAT ¢




15. (®) ACa -b =(12,4)T b =(5,7) AT a 9T AR |
@ AT a +b =(5,1) T @ =(0,4) 9T b IAT AMSAR |
(M afg 22 +36 =(0,-7) T b =(2,-3) AT a Tl AR | N
16. faSUHI AABC AT AP, BQ ¥ CR AfIHE® 9T JHIUIT THalH
—>+ e " —>:
AP+ BQ + CR=0 . 9
B 5 C
17. faSUHT AABC &1 91T BC T fa5 P © 99 YHINTG THa : A
— —_— — —
AB- AC = CP- BP
B | C
18. faSUHT IqHST ABCD AT AD + DC= AB + BC &5 WAl JHIU TR |
A D
B C
19. Ffe ARAE fage® FAM A(l, -2), BQ2, -5), C4, 5) T D5, 2) 9T AC = BD
g7 WAl JHIT el |
20. AE P2, 3), QS 6), R2, 7) T SG5, 4) faguar fage® WU pQ = RS &9
AT THIT T4 |
I
- >
1. (-3, 8) 2.(-2,5) 3.21 -3j 4.(11,11)
9.(%) BA @) DC @M DA () AO 10.@ a+b
@) 2b @2b -2 mb-a 1. (&) (12,-6) @) (2,-1)
(A1) (6, -3) 13. 4 14.(F) (-2,6) (@) (4,-2) (A1) (-4, 2)
(%) (-1, 8) () (9,-2) () (-4, 7) 15.@) (17,11) @) (5,-3) (M (=3,1)

Oz e, e < C S AS




4.7 NFREIH 1Tl'ﬁ’“l'l"’]', feam THE NFRI (Magnitude, Direction of a Vector and

Unit Vector)
FFEIH GIRATT (Magnitude of a vector) v
Y
YA A A Qx,, y,)
B(4, 3)
b
A(x,y) P& y) 5
: R(yz_ y])
a ‘
y
AR, 1) M@3,0) 0
. » X 0 > o) 1 1,
0(0, 0 0 M X il [1sx

At feEeag T T, OM, AB, OA ¥ PQ &% «F(g H9 Ul ST
AfFUaAT 7 THEAT AR TR (AP FEATHSHT TEqd THa4 |

THEITE O @IS Al | F WY SIS (AR (@Eves] aHrgars § I
TRl qIEATI (Magnitude of a vector) afvg | @ B aiETTeTs |5)| o THES |
|a| &g a &l MRI& AT (Modulus of 2) 9T (&, |

wifaeer FereeT,

OM & @=g = \/(3-0)2+ (0—0)2 =/(3)2+ (0)2 =vV9+0=+9
=3 TFRE gD |

e, OM #1 i = |OM| = 3 T &5 |

e, AB @ @rE = J(A—2)2+ B2 == (22 + (22 =VA+4 -
V8 =2V2 wFE & |

=&, AB &1 ufzar = [AB| = 2v2 tTE & |

T, OA & @ g = J(x —0)2+ (y— 0)2 = J(0)2+ ()% = Jx2+y?
THE &3, |

=&, OA #1 afewrr = |0A| = \/x2 + y? ©1E &g |

F!R%r,PQﬁW‘I’s’=\/(x2—x1)2+(y2—y1)2‘2'°5|3'§ﬁl

F?Ra?r,Wjaﬁwzlﬁm=\/(x2—x1)2+(y2—y1)2W@I

FJHYHT, TFaTh! TIATIT = (X — GUE)> + (Y — UG )

T @ =(3,4) 9T [a]| =32+ 4) = (9+16) = \25 = 5 THIZ
AEATE GTcHeh [oEAaT AT e T AT Heh¥ehl JHTOr 91 e g3, |

RO ) ofseg T, FET ¢




FFEI® fE¥M (Direction of a vector)

Tk ForTAT T@EUE OR o X — ATHIT GHTcHE [G9THT (positive direction) id TgTeRT
T FATSAT 7 THEAT SAHA T (TFY FHETHISTHT T THR |

AT, ¥E@EUE OR & X — AT ATCHe faeTra Y,
(positive direction) SATUR] I QBT |

RM i o R
tanf = W= 3 =1 = tan45

S 0=45° 3

FET, OR o gATCHSE X — AETHIT 45° I BT FATTH] > X
B | TET 45° T HIUTATE OR &I (320 Al |
('QR;, Y

AL, BT AT OA o X - H&THT
gATCHS [E9TTHT ST I 0 2T | Al )

o AM ¥ .
@nd= oM X y

RS tan*l(%) 0 e »X

T, OA B 29T (0) = tan (=) 575 |

cqa‘ fl, Y
Q(x, y,)
o — = o A 2272
AT Fo T PG o X - SAETET g oA b
FATTHT 0T 0 2T | N B
49 0 Y=Y,
X Rf
tan@ = B = 2277
PR X2—X1
9=tan'1(y—2_y1) ol 1, X
X2—X1 M N

wrdrd, Q. # favrm (0) = tan ! (222 ) g
2741

)

Fe T FFRS X — AT GATCHE (G TATTHT HI0ThT ATIeTS FaHd Haewehl [qQT
A |

Y @
HFaThl 39T : 0=tan'\ x @og
ST © @ =(3,2) F M (0) = tan"'(5) = 33.69°

Oz e, e < C EES!




N
a

=(1,0) T & =(0,1) PT IRHAIT GAT TS THEAT AT T (b FEATRISHT TS
;\ \I%??B}qu‘oﬁﬁga?

QRETIT 1 Qg G ARIATE THIE AR A |

2 =(1,0) TT|a|=VI>+0> = V1 +0="1=1 THZ

T, b = (0, ) AT 6] =0+ 12 =\0+1 =1 =1 TeTg

—

7gl, @ T WH | UHE g | AIA, @ T b Uhlg Hae & |

F FFR G TS AGPT ALH |G| T T & ATST T G [G9TeT ThTg HAHY
(Unit vector) 27 | T9dTs 4 o STE=g |

a

El

T d = (3,4) 9T d BT (GTTRT TehTE THR
a__@GH :@:(E i)

@l V32442 5 5’5

X — HE VY — ATHT FHMR g Thlg Hefa?

X —d8 7 Y — AFHT A g1 Uhlg Jae7ers BT 1= (1,0) 7 /= (0,1) =
ST |
T HET @ = (X, y) TS d = xI + y] deT afbeg |
FR+,
a :Xf+yf

=x(1,0) = v(0,1)

=(x,0)+(0,y)

=(x+0,0+y) o, 1)
:(X’y) — ¢
J

. » X
EST C T

afe @ = (—4,3) 9T THHT GRAT, G20 T @ FI [GH THTE HeHR AT AMMG AR |

R ) P -




44, d * qul “dl - JxT4+y? - ()2 +32 V16 +9 - V25 - ST
a8 tan!'(2) an () -3687

TET, X @ngﬂwfy GUg JATHF TUEA ) ATGT AT IE, |

=1t 0~ 180" — 36.87"

=0 -143.13"

e

wfr
N - - [ (—4,3 4 3
d #1 T2emHr vag 447 - G 7%7' Jf(T 7)
1 5 3 5
T ET ATHI = S TETE, g F YT = 6 = 143,13 7 q F7 [RemET vg 4

(2

afs AB o favg A(5, 3) =g favg B(8, 1) A1 fa=amaw g ¥ pQ o fawg P2, 0) =g fawg
Q(-1,2) AT fazamas 75 9= yHIford e : [AB| = [PQ|
FHTETT
AB T AT,
A, AGS3)=(x,y,)?
B@8,1)=(x,,y,)

Eﬁqﬁﬁmzlﬁlz\/(xz—X1)2+(y2—y1)2
=/(8—5)2+ (1-3)2
=V9+4
=13 t#rs

PQ T AT,
AT, PR2,0)=(x,y,) ¥
Q(-1,2)=(x,,y,)

PY S —— (=3




Wjaﬁw=IW|=J(X2—X1)2+(y2—yl)2
=\/(—1—2)2+(2—0)2
SNCE:
=13 a3

aqd, |AB |=[PQ | THITA ST |

afc AB o fa=g A3, 1) &% fa=g B(5,-2) AT fa¥aTae T 99 AB @M% x 1 + y] @®IAl
AFT TR T AB &l (9Tl Uelg W I Il RISl |

JHE
A, AG, 1) =(x,,y) 7
B(5 9_2) = (x27 y2)

(2

_(5-3

_(—2—1)

(2

_(—3)

—21— 3
d, AB #1 ufeamr = |AB| = \/x% +y2 = 22 + (-3)2 = V4 + 9 = V13 TFs
%ﬁ,ﬁaﬁﬁr&ﬁwﬁw:ﬂgzﬁz(lﬂ):(z —3)

[AB] vz \vi3'vi3

T = (x, 1) T3l UHE AR HTx H AF I AMSTaH |
T
et 2 = (x, 1) U3aT THE T JUHA [a|= 1
®R, [a] =\ + 12
qI4T, 1 = 2+ 1
FAAH A ET,
1=x*+1

qIAT, x2 =11

SLox=0

RY ) ofseg T, FET ¢




T 2 =(2,1)T b=(6,3) 9T a Tb T FF g 9 THIT THar |

FHE

feell qH AUHT THie®mdrs U Hda? JiTg | Thd a T b o8 FH @3,
faree=eT faerm T\ @IS |

Tel d =(2,1)=(x, y)

d 1 e () ==tan‘l(%)=tan'l(%)

&, b = (6,3) = (x, y)

b #I fae (0) =tanf1(%)=tan'l(z) ==tan"1(%)

7t 3 7 b fae S AUEE AEE qu a9 & |

afs AB o fagAQ, 2) @18 fawg B(S, 6) AT faeamas g 7 ¢p o fag ¢(3, 0) % fag
D(6, 4) 9T faeema 75 w9 gHIG THE™ AD = CD

qHET
FRTER IHTT T AT [GQTAT AU TFaReemdls aRTer d9e A | A AB T CD
ATE aRTER g@TeH, famieeser gieATr T faem q@e 3Erequs |

A, AR,2) = (x,y) T
B(5,6) = (x,.y,)
W, E :(XZ*XI,YZ*YI)
—(5-2,6-2)
=3, 4)
AB @1 afe\mor = |AB| = V32 + 4% =9 + 16 = /25 = 5 ThIe
AB =1 faet (6) =tan'l(¥)=tan'l(§)
®iY,
II'F'ﬁ', C(3,0):(X1,YI)?
D(654) = (XZ,YZ)
EER CD :(XZ—XI,YZ—YI)
=(6-3,4-0)
=3, 4)
CD = ufzwmr = [CD| =32 + 42 =v/9 + 16 =25 = 5 U%[g
CD @1 faam () =tan'l(§)=tan'l(§)
78t AB ¥ CD & ufvH1or ¥ fesrm @ wusrer AB = CD &9 |

Ofeger TIfTa, e § ( Y




afe

IIELT 7
favge® A(6,1), B(a,b)T AB :(})1) WU a ¥ bl HE 94T AR |

JHE
A, A6, 1) = (x1, y1) T

B(a :b) = (XZ: ¥Y2)

8- (23~ (029

Y2—01 b—1
AT,
A=)

or. (5~ )= ()

Q

~

T,
a-6=-1.a=5 b-1=0 - b=1
qT a=537b=1
AT 4.4
1. SemEuEiEd afedrr feqE
(%) Teblg WY (@) AFETHT THTT (A1) HeFTRT faam
2. TAR YUF TaIH! TRHAT ¥ G0 91 AMSR
(%) a =(3,3) @) b =(4,3) (M a = (5, 5\3)
3. afs pq fag p @g fag Q W fRuTUM Wy w9 pQ @ AW H
THET | 1T pQ I IICHTY ¥ 91 9T a SR |
(%) P2, -2), Q(7, -5) (@) P(4,-2), Q(6, 1)
4, FeAB WA AT AR B AT cD o fag C &% fag D 1 fawamT A
T FHIIT THEE [AB| = |CD|
(EF) A(_Sa 4)9 B(Oa 2)9 C(la _1)3 D(69 _3)
(@) A(4, 5), B(7,-3), C(-1,-3), D(2, -11)
5. A(3,2), B2, 4), C(x, 3) ¥ D@, -2) 9% faeg® g4 | afg |AB|=|CD | 9T x
1 AT (AR |
6. fagU® HaTgER! [GUTHT Uhg WX Idl TSIl :
() a =(-3,4) @) b =(2,-5)
3% ) o e, @ ¢




7. dfc AB & fagA @ fag B AT faumam g 99 AB «@TE xT +y] WEUAT
FHT TR T AB &I [GUTh ThTg Haex 9fd a1 TS Ierd
(a) A(S’ 6)9 B(_27 0) (b) A(_za 1)’ B(_19 _2)

8. (1) 7fzd=(y)USer THF qH Ay F A GG AN
— -3 -~
(b) uﬁ:b:(ﬁ,%ﬂwmwwwﬁmwm|
9. v fegU®T SATST HHRe® T AT ATA & G ? IdT ASTad
(a)a—()?b (165) (b)d =3, -6)% b =(1,-2)
10. (a) = AB & famg A(2, —1) «Té favg B(3, 3) ®1 7 CD o favg C(-2, -6) @rs
foreg D(—1, —2) W1 faeamae A 9o g THar : AB = CD
(b) =tz PQ & fag P(2, —3) =TS fag Q(4, —2) AT ¥ RS & fag R(1, —4) @15
faeg S(—1, —5) AT ferearas e W g TR PQ = RS
11. (@) ®MEF A0, —3), B(2, 5), C(=2, —3) & fa= fawge® g4 | afz AB = CD wU
D &7 M3eTg® 91 TSI |
(b) WlﬁA(—l, y), B(0, 4), C(—1, 3) T D(x, 6)3@5”? ﬁﬂﬁ;@?‘_\ﬁlaﬁ
AB =CD 9T x 3 y &l W 9T @SR |
12.ﬁﬂ‘rg%?aA(6,9)?B(a,b)€ﬁlHﬁrﬁz(i)ma?bﬁﬂﬂwmﬁip

IR
1. Rrerrars T@ETEE |
2. (a) 3\/‘ 45° (b) 5, 143.13°  (c) 10, 240°
3(a)( )\/_329030 (b)()\/_563°
5.x= 00r4
6@ (33) ® (%)
7.(a) — Ti — 6], (JTLSJ?GS) ) - 3j, (ﬁ_w‘%)
8.(a)y=+2 (b)y=+2
9.(a) AT (b) T
11.(a) (0, 5) (b)x=0,y=1 12.a=8,b=10

T —— (=R




ARATSHRARA (Statistics)

s S

5.0 IR=T (Introduction)

TATSHTEA T AT 9Tl 2T, STHHT TATSHP! Agehald, TIIH, AHIU T THHT
UEH] ARAT AFTT TG | TATSHATEAR Iodrd gfore, afaaiiaad T I\ s
R GRIAEEHT AUEH U573, el AIiTagesd T dpree TSIl ATHR,
AR T FEEd (e A6l Wl gy | JAY ATgHE TAEHH (qHbrd gl
TRAAT TASITNIROTATS 57 a1 Afepeag | STAT A1tep fafyr, srelr=rdTenes € ¥ sas=
HAATHAEEATE AT [T TR AT Gl | 18 T TATATHT =TT TATGHIEAEE
Leonhard Euler, Thomas Bayes ¥ Pierre Simon Laplace Gl SE2IERIE=R EEaRE: @ﬁ'

TR WEHhl 3 |

TATGHIMEA MU (IRl qm@T FAUF AT YTR(AE (a4, A (a9,
HHAGH T IR T SHEEAT TAN T TRUPT g5, | TATGHATS T (a0l
HATFSTH! AUA TR AT JANT T Fichrg, STHATS AUATCHE TTZH Al | THRT
Afafead qTeTgHd! Ieadrs fafa= afverer gael™ T AT TEe AN TR, |

511 Jaftke At 3 Eftea S aqaiie @w 7 warie w\=

(Quartiles and Percentiles of Individual and Discrete data)

ATABTAT ATATYRT ATAIIIUT FATHA g GHASRBT ATHR . 2023 HT 2.5 ATSHUTH
9fq TR AT ETATHT UH elbRe FUeEd] HIAT Hid Iehl & A TAEH
T TRUH T |

100

78 79.7 80.1

=
en

PMs ¢ (ug m™)
a

25

Jan Feb  Mar  Apr May  Jun Jul Aug  Sep Cet Mov  Dec
Months
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T FEH FUEED] AT 20 FHH AT TR AN TR T8ehl T T el HTAT MR &7 |

IURHT [erTehl Aed T T TABT YIAewD TAATh (a8 ld

(%) T T FRTET BTATHN URARHT ATARHT AeAewdls g5 THEHT R0 THR |

(W) GHATHT ATTTGIUIHT HAITHT Teh TRl AT TAT AMSAEIH |

(AT) FEN YU & FRUEE & g4 qage ? HiedT Fe=rd T Iferd HRUEED SATHT
ATRAT qhes [ERd |

gfeet e TS AT Ferrer faardier et TR e W AT T AqH
TAEEHT SARH THEI |

(%) I TLATLH (ITATGH) AT FAGal HHAT T&Id Tard |

(@) TEET FHHAHAT ANGUHT TATGHHAT HI Bl I TR ITATGHA Al TATGHATs =X
SRTER ATTHT (91917 T 7 T e |

AR FRATHATT (1) T AT TEATT IITEX: HISHISTHT TSN HIAHPT FH Teh faw

T 2 FUSHT hg TRUH dTIehH [HHTTER B |

5°C, 7°C, 3°C, 10°C, 12°C, 15°C, 9°C, 17°C, 13°C, 19°C, 8°C

(@) TESUH TATGHATS d@al HHAAT T Tl |

(@) T eIl Afcroraer J@ar HAAT ARGUHT TATGHATS g5 SR TNTAT [THST e, ?

(M fagusr 2ol (FergsE) A% AR aRTaR ARTHT fG9reie T4 Hiqeiar (e / aqEH)
TATEH (HU) A5 TGET FHHAT AT MHFHATAR @, |
3°C, 5°C, 7°C, 8°C, 9°C, 10°C, 12°C, 13°C, 15°C, 17°C, 19°C
feguepl qeargs (A1) o@El HAWT o@UE 10°C fo=dT 98, @& 10°C o
JeATgE (Fl) TS g% GRTER TNTET (A9 TEw | AdS 10°C HiART BT |
e favg (et ardswH) FU (FEEH) |s AR aRTaR. ANTHT {18 |
fegusr femems deaae e |

259 1. 25% 1 26% l 25%
¢ 5 T 8°C 9 e 129 13°C 15'C 17 19°C
o o
25% Q, T5%
e 50% Q 50% 2
2
75% Q3 25%
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STATATE TOTT &7 TG I8 AT 7°C, St T8 AT 10°C T 4T I8 AT 15°C of Fyofiedrg
TR SRTER ARTHT (I9Te" T | TA e TeATgheg FR aR1Eay. qEHET qqreie T
HIAATS AT A | T-T, 7°C ATS qleal FqGIeT (Q,) AT Aeddl =AY (lower quartile),
10°C @5 T FAAT (Q,) AT HILAHT (median) ¥ 15°C ATS AT AL (Q,) AT AIIAT
ﬂﬂﬁﬁT (upper quartile) A=, |

L /A T4 [G3UH] THTgHATS ad 25% T AT 75% SRTAT [F9199 T A9 r
HIAATS gl =i (first quartile) a1 Tl FAAT (lower quartile) (Q,) WIFE; |

AT AT T [4gUhl THAEHATE qd 50% ¥ HIT 50% SRTER TR {91 e
W AT WIS AGT AT (second quartile) (Q,) AT WIAHT (median) A |

T A 9l [GSUd THEHATS aa 75% I AT 25% WRMHT (G619 Teg, 9 AT
HITATS @1 =AM (third quartile) a1 AITIEAT =ITATT (upper quartile) (Q,) W, |

5.1.2 3UfRTE AW (Individual series) AT AT AT

aTferepT IaTEROTHT faguat Sufade Sofrar STHT 11 31T TATSHe® [GUHT ATTITHT Ha<T
AT e TdT AT 7 37e F aafeae AT N 3 I RuwT g 9 aqani
HIEE qledl =IqaieT (Q,), RIET AqHML (Q,) ¥ THT AT (Q,) HH TTAT T3 HAlhwas
? BARA THEE |

STEl, ST TATGewH TZ@T = N

el srater (Ql)z(%)aﬁ "

e 03-2(52) - ()

e Tt (Q2) =3 (

N+1

=) dt
4

faemei we= : T 4 o T wifvuet grer 2
5.1.3 Gfted AU (discrete series) AT IqALNT A

AL, @ivgd AT (discrete series) AT UH IRERATR TRTHA Y/ faguar g o+
=G AIE® HH U1 &S Alcbreg 7 Fehel TR |

SEl, aRFERATH! AR (ST aRFERAT) Y= N
Fafaees ST S, @ivgd A (discrete series) AT i Tgd aiverare =qatfi Ares
I TS Al |

0 ) ofse T, FAT ¢




igelr =qard (Q)) = ( 41)3ﬁ 7T
T =qArE (Qy) = Z(N—)aﬁqz—(ﬁ)aﬁtrd
et =rata (Q) =3 (Fo

FET 9 AT ARG 11 99T [qardieesr fGgual diesd dmarar dmae aqatf

HIHE® Ul |3 ald |
35 kg, 39 kg, 52 kg, 25 kg, 32 kg, 28 kg, 46 kg, 41 kg, 42 kg, 38 kg, 50 kg

FHTE © Fe,

faSU®l TATTHATS TGal HHAT AT,

25 kg, 28 kg, 32 kg, 35 kg, 38 kg, 39 kg, 41 kg, 42 kg, 46 kg, 50 kg, 52 kg
STHT fagUet qered ag@n (N) = 11

Al FATTHT,

afegar =qateT (Q)) = (E) (11+1)3ﬁ g = (Z—Z)aﬁ g =3, J9 98 =32 kg

)mq’d (2x3)df 9z =6 4 72 =39 kg (+ () =3)

Z
+ B
=

T FqateT (Qa) =2(—4
NN (d N+1 9
qHT AT (Q3)=3(—4 )anqz=3 x 3 9 98 =9 &f I% =46 kg

o dfeadr =wrqarT (Q)) = 32 kg, €N FqATeT (Q,) = 39 kg T T&N FqATT (Q;) = 46 kg

T TIT TMSUTABTA ATHAHT ATRHAT 8§ TehTIhT FTHEREE URATTT TN Frefarept
STAT A [GSUATARST TRHTAE [ 93+ HqLT TWHl G |
Rs. 1100, Rs. 750 kg, Rs. 900, Rs. 1200, Rs. 950, Rs. 1000, Rs. 1150, Rs. 800

FHET ATIRHT T FIATRT FTEwb! IR (R
%) afgdl =qATeT (Q,), FHT FAANT (Q,) T AT AT (Q,) TN TSI |

g) qET AT (Q,) T HIAHT (M,) HF-ATS AU eI |
A : T,

fagusr TEATEHATE dgal HHAAT o,

Rs. 750 kg, Rs. 800, Rs. 900, Rs. 950, Rs. 1000, Rs. 1100, Rs. 1150, Rs. 1200

Oz e, e < ( EES




ST feguaT TS ® g (N) =8

AT JATTHTR,

. NIy (B 0y s 4
aa>q%wa§aTQT(Ql):(4)aﬁ ()@ m=( )W w225 7=

=21 g +025(3 &f 9T 2 & 99)

—Rs. 800 + 0.25 (Rs. 900 — Rs. 800)

—Rs. 800 + 0.25 (Rs. 100)

=Rs. 800 + Rs. 25
=Rs. 825

NN © N+1 :
T, e wqate Q) =2(~y—) #f @

=2x225 4f 92

. (N+1

_45 3 T ) ot ug =225 4ff T®)

=4 A TG +0.5(5 AT IT -4 AT T9)
=Rs. 950 + 0.5 (Rs. 1000 — Rs. 950)

= Rs. 950 + 0.5 (Rs. 50)

=Rs. 950 + Rs. 25

=Rs. 975

& srper () =3(N ) v =3 x205 St ww (. e (FL) o 9w =205 )

=675 AT 9T

—6 &G 9T+0.75 (7 A T —6 Al TN)
= Rs. 1100 + 0.75 (Rs. 1150 — Rs. 1100)
—Rs. 1100 + 0.75 (Rs. 50)

=Rs. 1100 +Rs. 37.5

—Rs. 1137.5

#q: dfedll FIqAT (Q,) = Rs. 825, 3HT FAQAA (Q) = Rs. 975 T AT QA
(Q,) =Rs. 1137.5
o N+1 ; :
(@) wfaere, @ wdatT Q) =2(~5—) A T@= 45 off TT=Rs. 975 7T |
+ " “
AT, wfeer (Md)=(N2 LY sit oz —4.5 o w2 —Rs. 975 &7 |

A =TI (Q) ¥ AART (Md) H A aRER T | AA: @ AU (Q,) =
HIAHT (M) &7 |

R ) P -




FA TIAT AR TLhI FALTVAT, (0T GHIHT ReTehesel Fell FISHT HLATIA

RTEHT ITAT | THHT ATIRHT T FIATHT TIART I (GAard |

i T 25 30 35 45 50
BGERSEE 3 8 10 7 1
(%) afedr =qAT (Q,) T AMS AR | (@) T =G (Q,) TAT AT |
FHE : Tel,
fegua®r qergFars Afsaa aRFERAT AahE I&qd &,
JHY (W) | Rrets IE@AT (1) | AfoEd aRERAT (cf)

25 5 5

30 8 5+8=13

35 10 13+10=23

45 7 23+7=30

50 1 30+1=31

Y/ =N=31

iézﬂaﬁl dATgehdld, STHAT dITHERAT (3 f) =N =31

AT FATTHTY,

(@) dfedr sraate (Ql)=(NT+1)3ﬁq-q'=(3l+l) ﬁq-«:=(372) A g =g oY TE

il
qis=rd SRERAT qifeerere, § At e | = 30

TR, afedl T (Q,) = 30 AW

Q N [ N+1 V)
(@) I, JGT FqATT (Q3)=3(T gt qg

=3x8 &f 9T =24 3F U [i%ﬁfds(Nﬂ)aﬁqz:s 4t Ig]

4
qSoa SRIARAT ANAHIETE, 24 AF TEHT AT = 45

TEA, TG ATATT (Q,) = 45 AT

A dlgdl =AML (Q,) =30 AW T T =AM (Q,) =45 W

Ofeg# T, FET ¢

REE!




5.1.4 qANE (Percentiles)

FHET : T3l ATHI SRS 100 SRTER AN AT FIEA Bl SISHT FraAqel ?
qfaT : ETHIETE 9Tl g faus SRidTe fauT aRate 4
FRTERX AN EARI HIEA A STSHT FleAds, | A aeeh
forvee® aRTaR TEHT TR S ST 99 31T fave®T
AT TS | FordT AUl SSare Heaerd |
frep : 90 SRTER WWTETE HTEET AT SRS 100
TR AT fqareie 9 afbes | TFeg § 9T
=g |

i, qTATTHH! AR ¥ T Bl AT [GSUHT ITMER0H HATT TR | T3
FETH 19 AT faemdesed! 3918 (cm) A MHEER 3 |

150, 140, 132, 125, 133, 126, 123, 137, 145, 122, 149, 147, 142, 148, 136, 124, 128, 141, 144.
TqATs TGET FHAT TCTed | TTATE AGal FHHAT [hd A&IS, ? FARA T |
ATTRT TATHATE TEaT HHAT &, 122, 123, 124, 125, 126, 128, 132, 133, 136, 137, 140,
141, 142, 144, 145, 147, 148, 149, 150. 9Taefr ATVE® Sfq d@s g TG 7 T &8 T,
IS AGATE TGRT FHHAT IS, |

SHT TATGHATS AR SRTER TRTHT AT T & 100 SRIER ARTHT 919 T AT es
F % B ¢ THEAT AT T | JHe Fal HITew, ST

it (s o) eratorE A = 20D gy gy = QY oy qm g bt qr -1

100 100
ST (60 oT) eTaATMH AT = 60(%0”) It 9T %ﬁﬁzlzﬁtﬁ’:lﬂ
avr?&raﬁ(szﬁ)mwmm—%) 9t 7e 7% At T = 16.4 A T@
T FATEAT (82 ATy AT A 16 A T T 17 A &l (=T Ie
o TATGAT (82 &¥) TATE AT = (w) = 1475
AT (95 S ) ST W (11090”) g = % g ag =19 A 9Z=150

T WY : o aTATTE WS F b g RS

T F U TATHAE T GRGR ARTET (GG T 99 AT HIH®dTg 9TdqreTed
(percentile) AT AiH=g | AT ATAEEATS FHHAW: P,P,P,,P,,P, ... P, & Fgbd TG |

12722732 74°75°

Y ) ofse T, FAT ¢



TAATT STES ATATLTF (percentile) T ARG T (AFATEAR T |

ZafTe ST (individual series) T TNT n AF AT T T (Pn)=n{ % } g ug |

I, @S ST (discrete series) T ATNT n Af ST T T (Pn)=n{ % }ﬁ‘rtrq' |

F SISHT T 10 aushg rEa au7 a3 |
1500 mm, 1600 mm, 1720 mm, 1850 mm, 1980 mm, 2100 mm, 2200 mm, 2220 mm, 2250 mm.
THHT ATIRHT T AR JIAF I (&84 |

) AT (10 ) oTaATeTE (P, ) ¥ ATTET (35 ) STATTF AW (P,) T AMSTE |
(@) FET =TqAteT (Q,) ¥ THETE (50 ) ATE (P) FN AT TR F g, AUA

ARGIEN

AT : TE,
fague! TATSHATS TG@T FHAAT AT,
1500 mm, 1600 mm, 1720 mm, 1850 mm, 1980 mm, 2100 mm, 2200 mm, 2220 mm, 2250 mm.
ST [GgUhT THTEE qEET (N) =9
q AR,

%) a&t a0, =10 (Yo ) 9 77 =10 (Zpg-) o 77 = 157 7 = 1500 mm

ey, Gt e (b = 35(No) o 1@ =35 (C) A <3540 0w

FeTe It TR AT 3 AT 9T T 4 Af GEel feor=rAT U

. . 1720 +1850
I YT AR = 5 =1785

NN © +1 S +1 9
REUN ,Wﬂ@ﬂT&T(QZ)=2(N—)aﬁW=2(9T)=5 #F 92 = 1980 mm
+1 9+ 1Y.s »
7 gt (50 o) s 2, )-s0 (N L o)At T =50 (S5 )3t 7T = 5 & 9T = 1980 mm
T AET FATT (Q,) T TATHT (50 i) STATTHET AT aRTER B | A AT =Fqarer
(Q,) ¥ AT (50 V) TaTeTF (P,) BT AT |

qAHT TLATGHATE IT TATITF A TAT AMIAEI |
IS (cm) 5 10 15 20 25 30

foreter Fg@ 3 7 6 2 5 7

Ofeger TIfTE, e § C 3




A : T,

fegua®! qergdars Afsad aRFERdAT qiahE J&qd &,

SHY (FEH) forere Fge () Fisad aRFERAT (of)

5 3 3

10 7 3+7=10
15 6 10+6=16
20 2 16+2=18
25 5 18 +5=23
30 7 23+7=30

Y/=N=30

ié%ﬂaé Alghdlc, dITHIATR] TR A QH=N=30

y y . + y + y
e FAAR, TG (10 ) TATTF TT (P,) =10 (%)aﬁ IT = 10(3100—01)31‘? 9T =3.1
EIE

afsaa aRvaar aiferdraTe, 10 9 qqreTE /T (P,) =10

o 4T (10 9T AT T = 10

I 5.1

1. (%) gfades T @ivgd it el & & 7 IIERUaed W qerd |

>

@) =gt A1 F= e & v 7 IReXUEted STl T |

>

()

(M) aieid A A & a7 [AAEedre & o Saeeg, et |

(=) Fafaae Sofrar afedr =Iqarer (Q,), FET FAATET (Q) T AW AATT (Q,) T
TS FAeE JAEeTald |

2. WY [GSUH fRATHATT | TR ¥ AFATE YT [\shY &R |

3. Ity fagusr fRarsdrT 2 TgHER ¥ Fdare g (shY e Terd |

4. @vgd AT afgd =qEier (Q,), AEl WAAiN (Q) T dEl WA (Q,) Tl
ST YAEHE TR |

5. Jgtaad T @ivgd i aeama T JETEXUMT Awal Hidh d¥ aide SEaaat SiIey
T ThHATE IAMET0 TSR |

¥k ) P -




10.

fague! Faaer qurEa=T ad 80% &I & JAISS ? ATl TR |

amid _::" - 5 @
:!:_uiu fofi iR R |i_||i| |i| iﬁi Iil Iil Iill!:-lil l‘l Inl Inl

- VR0%

fadTel TART TATGHATE qfedl AT, &1 TAET T T FAJATLT I AR
AIg=g M9l QAT AHl AAFT &7 | U8 9 qfedl Sqaier, &1 Fqafer T
T FAMRT I SR | % IAhl AASH JeHd 165, ! FRUMET eled |
(%) 25, 48,32, 52,21, 64,29, 57

(@) 19,20,21,23,23,24, 25,27, 31

543 STATHT TRTRT Teh FAETUTAT [FT FHY HUHT TEIET SIATASTT &+ ekl TSl
TN ATITRAT Fleal T Tal TATTeEE] /I Taq7 dSHerd |

SR (3 20 30 40 50 60 70 80

s arzer |0 61 132 153 140 51 3
TS AT FHA TSHT, TUHT FT GRYAA FIT AT TTSA T b FALTT TR
fardt | |1 Feerorene g AfASTArE a9 AfAwTAT & TRIH G |

g (e 5 15 25 35 45 55

B 3 7 15 5 8 2
(@) dfedr FqATeTHl A9 I NSl |

(@) TE AATTHT AT IAT ARSI |

() ETHT AJATT B AAHT &1 AAI FHT TR |

ofee T T ¢ (=39




11, afedr ATae qEETaT 19 A7 faerdier ATTHT gre TR qreArSF:
30, 21, 54, 30, 37, 45, 25, 47, 37, 24,

42, 45, 33, 28, 52, 50, 47, 20, 35,
(@) =TTl QTATTF |H I AMSTE |
(@) wfaef TareTeE /I gAr S e |
(A1) AT STATTFFT A F—T FAATMIT IRTER gveg, AT JHIOT T |

12. TS faoarepT aTfies qRIETAT YT el ITATgehedTs ol aTferehTdT [GgUHT B, Tl
AIRHAT (H qedeeel 3% [ 8 |

e 10 20 30 40 50 60

ﬁ;gTa% agern | 3 7 15 5 8 2
(@) f@T STereTe A 9T SR |
(@) AT STATTE A TAqT ST |
(A1) TETET QTATITRFT T TG ATATMR ST geg AT THIS TR |
13. UTel @fregd HUAT e IR FaHdfededl Tgel 9ed A THard | a9
AT STUeRT TITERT ATLTIHT,
(%) diedl FqFTeTH AT I NS e |
(@) T AAATTHT AT IAqT ST |
() I =AqATT AbT AlAFT &1 FAT FHTT Tl |
14, TIT JATFTF SUHT AR U Feasiaieas T (Haror T | @ faaor
AU TRT ATITIAT,
(@) ferdt eTareTer WA 9T ASHEA |
(@) AIfSHAr oTATeTE A TAT TSR |
(A7) TETET QTATITRRT AT G ATATM ST geg AT TS TR |

g

| 3 7 W freears eI |

8. (%) 26,40, 55.75 (@) 20.5,23,26  9.40,60
10.(F) 25 (@) 45

11. (%) 33 (@) 47 12. (%) 30 @) 50
13 T 14 feretepetrs T@ISEM |

35 ) Ofeeger T, 6T §




5.2. Jafe T @fveg A faeRofiear (Dispersion of Individual and

Discrete series)

afegeddl 11 |iEATHT AT aSTRAT @ ad giatda? T 0
=T 25 kg ITTARTAT FUH AR [AFATER G |
@ 99 (Yfafaes s

180, 200, 230, 240, 245, 250, 260, 270, 300, 310, 315

FATHA 25 kg (FTAGRT FTATHT): 1600, 1700, 1850, 2040,
2145, 2250, 2260, 2300, 2350, 2400, 2450

STAFRT THAEHATS FeAaw T Freafafaa weew awa T |

(@) @ dd giafee? T =Hd 25 kg IITARTAT AeAF T AITH A Hid Bl g 7

@) fegusr qungs gefargare wfa afmmr siuer ®faws a1 faafaa goer 3
7 FRTH HIAA Hale TH Alhes ?

(M) feerRorefiadr A199 THE T I & &l, JACTeld |

AT TAEHFAT @ T Tiqiaetsl AAF T 6 25454 &= T AHA 25 kg

i qaRTH HT® Hed T 2122.27 §7 |

T bl Jiaiaey AidH Hed & 250 T FHA 25 kg HAGART AABT HF T 2250
T | faguet qeargsar weafargare fa afeamorar sirusr a1 wfauer ar fafad quer
g A W ATIH T g (range), %lzr%ﬁaﬁw fa=rer (quartile deviation), HedH fag=(
"dl (mean deviation), e faerar (standard deviation) ¥ foreerT UTghe®= (coeflicients)
I TUET T Afeheg; | faeronefiadr aTaHer qer SEeT E deATghew el
(homogeneity) 4T fafaerar (heterogeneity) 9dl 13T =l

5.2.1. %@ﬁaﬁﬂ f=e T 79w TUTE® (Quartile Deviation and its Coef

fecient)
& af FTHT ARTRFST FHATE T Al /I T2 99 Ja6F i 2t b oAl Fee Teeg
TR LT FTHN Fead [CHAT TEH GATSIE®d IaTg T qld |19T TAT 9 Al gar

e qTEed | & e hid @ WA gl argd § Aqarefir faueer war 7 i |
o Fqarir faaemere agwee TRUST TATEE Fia BAUH g T 97 ATHRT &7 |

TJCT areleh] FHTHAT ST URT HITFe®d] I (FUAT) dd [G5Uh! F |

40, 46, 35, 50, 38, 57, 44, 52, 60, 48, 55, 56, 67, 70, 62.
F FA IE Fqaieia w @ fedr =rqater =T Sqat ¥ dEr Tqgien) T eed
THEH AT T Il TSR |

PY S —— (=3¢




AT /A TAT AMS [GSTH TAEHF aGQT a1 TE@l HH FAA qeq9s T b ?
FARH TR |

THATS TGN FHHAT ACTIE, [ehrleh Gfear AqAeT, I FTAMRT T THT FAJIRT e FHHT:
e S | AT TFATS TET HHAT AMGAT T TG =TTATTHT AT Tl T F—T AI TR
HIFHT AT g7 | T [GSUhT TGRS el Tal HAAT ACTIE |

fagU®r IHRATS gl HAAT AT,
35, 38, 40, 44, 46, 48, 50, 52, 55, 56, 57, 60, 62, 67, 70

faguar qeared Uger aatade Al & ¥ TET FTHET 9T ST (N) = 15 B |
o, et =i Q) = (T )t ww = (H 7L )eit o = ()t 0w =4 o ww =44 AW

N+1
4

EIIELRIN (QS):3(¥)aﬁq€:3x4 A 98 =12 @ T@=60 AW

@ =aarer Q) =2(

) o 9T =2 x4 9T =8 A 9T =52 AT

T TN (ATl AT T el TqATLT (TedAl AT [oT=ehl FRpeATs & A=,
EIEAT 7 @l AT T afeedl FAATIAT AT AR AT fa=T (Quartile deviation)
Ul RIS, | AL TN FAAATT (Al =qien) T afgdl Fqaier (Fedl Iqdien) &
HYhATS AJATITHHT (TR (Inter quartile range) A=, | TR,

E{FBTIQQT%FI@:F faeamw (Inter quartile range) = Q, - Q,

T FAQATT (Aol FqAT) T qfeal AT (Todl FAAT) FIRF ATATATS
FAAteTa fa=e@d (Quartile deviation) AIAT FqATeTa=eh! faTqRET HATAT (Semi-inter
quartile range) A= |

o o
|

At fa=a (Quartile deviation) = (%)

AT T Tocl AQATTHT ATUTTF FYeheb! ATOTars Fqaef faeaaer qomes
(Coefficient of quartile deviation ) af g |

T [q=ATw! TUMEH © Aol T Todl AQATTRT ATUTH FXbebl HTIAATS
AT farereverr g v | TIeg AT MEHaR ot qieg |

Tqareir fa=rel= e TUMEH (Coefficient of quartile deviation) = Q-Q

Q3+Q1
AT JR TRUT SETETITETe
SAATLTT=HT FIEIR (inter quartile range) = Q, — Q, = 60 — 44 = 16 T
o Q,-Q 60 — 44 16 ;
=TI =T (Quartile deviation)= —5——=—% = 7 = 839

T [a=a=® TUMEH (Coefficient of quartile deviation )
S Q-Q, 60-44 16
=“Q,7Q, ~60+44~ 1og4 0154

R¥o_ ) ofse T, FAT ¢




faguer Teaghare FAqARiT =@  (Quartile deviation) ¥ TIHHT TUMEH AT TSR |
16, 24, 26, 30, 32, 37, 41, 34,45, 48, 7,31, 39, 5, 8,9, 11, 23, 33,

A © T,
fagu®r THTGHATS TGET HHHAT IET,
5,7,8,9, 11, 16,23, 24, 26, 30, 31, 32, 33, 34, 37, 39, 41,45, 48

feguet ToaTge USer Sufeas Sl & ¥ J9HT ST 9T dEel (N)= 19 |
o, qfedr =t (Ql):(l%)aﬁ q‘c{:(w:l)ff W:(%)?ﬁtﬁ{ -5 Ff 9T =11

© + - - Y
TG At (Q3)=3(NTI)3ﬁ 9% =3 x5 df 9T =15 A qTE=37

. - 26
=Tt Frer (Quartle deviation) — 2y 2 — 3=l _ 20 _ 3

=qafefi fa=rawe TUMSH (Coefficient of quartile deviation )

QfQ1 37-11 26
TQFQ, T3 g O

A [GTUHT TGH FATIARINT (e T FAqARIT =l TUTgH FHIT 13 T 0,541 B |

fagusl quEgEare QAT [g9d@T  (Quartile deviation) I IR IUMTGH Il
CRIEEEEE

T (km): 15,20, 25,40, 16, 21, 42, 35, 18, 45

JHE : Ta,

feguert qeaTgs TS dafads FiHT , FIA I TATGHATE TGal HHAT TET,
15,16, 18, 20, 21, 25, 35, 40, 42, 45

ST 98 Ig@I (N)=10 G |

s, et =gt (0, - (Y ) - (Yt e (L) e <2 i

e afedr =Jrqater Q) =2.75 9 TEE AT

=2 & TGP T+ 0.75 (3 AT T AT — 2 AT TSI AT
~16+0.75 (18 - 16)

=16+0.75 (2)
=16+1.5

=17.5

Oz e, e < ( R¥q




ST, T =at (Q3):3(N:{1)3ﬁ qZ=3x2.75 @ U =825 A 7T
T THT AT (Q,) =8.25 AT TIH AT
— 8 & TIHBI ATT +0.25 (9 AF TEHT AT -8 AT Tl HI)

=40 +0.25 (42 — 40) = 40 + 0.25 (2) =40 + 0.5 = 40.5

T F=eT (Quartile deviation) = szQ] - 405 = 17.5 :%: 1.5
FAATT fa=a=e! TS (Coefficient of quartile deviation ) = 83; 81
3 1

40.5-17.5 23

= 2057175 ~ sg 039

o N

o faguasl qearsH Tqanei fa=ed T Fqaiei fF=ader Tumes FHHM 1.5 0.396
g |

arfersTaT gfvarer Fgen ¥ faniese! AMfdE ATRHIArE S@eUal @ | A7 TATSHdrs
IR AT T fa=e (Quartile deviation) ¥ TTHHT UMSH IAT AMS A |

AT (3. ESRHT) 25 28 30 32 35 45
IieaRel TgeT 3 4 7 6 2 1
A : T,

fagUsh! TATEHATE Aload ARFERAT AMABMHT ITERT

AT (3. BT | IRARE FgET (f) | Ffsara amsrar (cf)
25 3 3
28 4 7
30 7 14
32 6 20
35 2 22
45 1 23
Sf=N=23
v, fear =gt (Ql):(l\%)?ﬁ q‘q':(234+ SE q‘q':(%)?ﬁ 7% =6 3 7T

gisad aRERAT TF (column) J1E, 6 AF TIHT AT = %. 28,000

T =qare (Q3):3(I%)3ﬁq3:3x63ﬁq3:18 EIES

¥ ) ofse T, FAT ¢




gis=rd IRl T (Column) AT, 18 AT TgHT HIT = . 32,000

FAATAR, FALTT =T (Quartile deviation)
Q3 _ Ql
- =

32,000 — 28,000 4,000
2 )

%@%ﬁ&ﬁﬂ EEELE TUTg (Coeflicient of quartile deviation ) =

_ Q- 32,000-28000 __4.000
Q,¥Q ~ 732,000+28,000 50,000 — ™

=2,000

T 5.2

1. fa=rurefear 99 & &, IIE0EEd I e |

2. FAAT fa=ae AT & qivhg ¢ FqAiei faered o drs T & i Aqatered

TANT TV, PRUEET dels 4 |

3. El_gfgﬁ'QT&éﬁl?F\f fI=a® (Inter quartile range) T=ITel % Gjﬁ-h g, deTard |

4. [a3UH YR dledl FqAT (Q) =24 T TAT AQAY (Q,) = 38 WY =AM

Q
5. Fafeae ST deal T WMo AqatefT ATFE®E HHIM 30 T 40 B |

(%) IHT HOH A f=ar a1 TSI |
(@) Fqarei™ faaed=er TunEE o aneHed |
6. H @ed HiEr gfedr AT (Q,) 35 FAATI fa=re T 20 B |

() I AT THT AL I AMSTRE |
(@) =FqFe == qUIeH aar A STl |
=N LN ] ~ 7 =~
7. (%) T @gd il AqATT fa=er T AHRT UTGF FHM: 14 T 5 T, TAEHT
qiEgedl =L (Q,) N HIF Tl TSR |

ofee T T ¢ ( =¥z




~ ~ (d ~ 1 NN (]
@) w7 qateaes SofieRr wqatefrr e Tongs 4 ¥ a9 Jar wqari
| 15 AT g Glgedl Tqaierel 7T T =qaiefr fo=re = aur «airs-e, |
@ Fafaae Sofrer afeer =qater Q) = 12 ¥ =yt fawew QD) =2 wU
TFHT TN AT AT 4T FqArTT faaed=er Tungs o s Herd |

8. fafw=T Iwaw FSFad TRUHT TATGHe® dd ([GSUH B | I&I TATSHeEH
HATITRAT =TI AT T T [UMSF AT MG

(%) T (F): 150, 200, 250, 400, 160, 210, 420
(@) dIEHH (°c): 13,40, 27, 30, 25, 22, 21, 18, 12, 13, 10.
(TT) ITERT AT (kg): 20, 18, 25, 12, 9, 6, 21, 42, 35, 28.
(ar) fammedTer @@= @< (F): 50, 80, 85, 75, 70, 90, 100, 105, 120, 110, 130.

9. TSl (qemeraesh ®&m 9 W1 ATIwRA 28 ST fa=mdieer q& AfedTh dfear e
ferguar der ae anfeerrar faguet @ | Saa qeargwedr wrarEr wqarf faear
RECIRINIECIERIICHICT A

At (k) a5 | 47 | 49 | 51 53 | 55
feamdl Tgen 4 8 > 3 3 >

10. H¥% HY¥F AEAE SSHAT TEhT a¥ TS FHTAT HII TRUHT HEIgwhl dTTehH
FFTTAR 912l | 39T TTEHedT AT Iqarei =ar T @& qumgs I

AMIT6d -
ATFH (°c) 10 15 20 25 30
S ERE 3 7 10 8 2

11, USaT TTHETe (aemeraehl e 9 T 9T AT TRIemaT 39 F7 faandiese g
T ITATSH A ATABIHT S@TSUH] G | Iod TATSHBT ATIRAT QAT Faear
T FHE UTSH Il S 6H ¢
T 40 | 45 | 50 [ 55 | 60 | 64 | 68
faamdl Tgen > ! 8 6 4 6 3

12. U (qaTerael g¥e A TR fqardiesed! S=rg A T e | a7 /I=
T IS qA ATNABTH] QTSR] G, | IHT TATZHH ATIRAT AT e

T FHE! MUTSFH Il A |

R¥Y ) ofse AT, F4T



P 3=TE (em) | 153 | 155 | 157 | 159 | 161 | 163 | 165 | 167 | 169
T Az s 246 |3 |47 ]| 1] 4

13. STl == g A7 RIS [afq= IHY THESH ATTEEH] TR Th FAET0H]
JATSF T ANAFHT [GSUH T | IHT TATSHF ATGRAT FAqarefa faerar ¥
HEHT MUMSH Il S8 |

ST (FTH) 20 30 40 50 60 70 80

mfaaeEEr agen | 3 61 132 | 153 | 140 51 3

14. UIT JATHTF HUTHT AT T GradaAfeadt Fod (Hamr Terd | a9 fqafr
TUehT TITeRT ATHTIHAT,

(%) dfedl TqATeTH AT I AMS e |
(@) T AAATTHT AT IAT AMS TR |
(W) IHT TTSHHT ATIRHT AL =TT T AFHT UM TaT AR |

15. U3l Gigd HUHT AT AR AaHAfededl T3al Jed (A0 T erd | Iad
fTHIOT AU TomTehT SATeTeT,

(@) afedl =ITqATTHT AF IO NS |
(@) TET AITTHT AT IAT ARSI |

(@) =FIqatera =T T TEE qEE T ST |

(&) FqAiT AT ¥ AFE [USE IT ANSET ATHl FAAATMH] AT I
TS febet 7 BT fae e |

gaX

| 3f@ 3 F¥ Rrardars T@eTRE |

4.(%) 7, (@) 0.22 5.(%) 5, (@) 0.14 6. (F) 75 @) 0.36

7. (%) 26 (@) 9,3 () 16,0.14 8. %) 120,042 (@) 7,035 (M) 9.25,0.45
(%) 17.5,0.189 9.3,0.06 10.5,0.25 11.7.5,0.14 12.5,0.031
13.10,0.2 14 7 15 Rretepers T@rserd |

e T, 6T § C A¥Y




5.3 A fA=1ar T 99 TUITEk (Mean Deivation and Its Coefficient)

e faerar 7 e fere a=1 ¢ =qani faeew fawsan o wm e T 7 @
g qf e, feAte =rqati faeerere gewan e qored #a wfauw g
A= AT AR 875 | a7 HehE (Adrare dwad Gl Hqq (Heded, AidH T
) *T HAFE®are Hiad ad a1 /T T T APl fod
qichreg | ST&: FTHTA: TIeT (AR ATERT SRRET T Strk
120/80mmHg &9E, | ATE T T TSI F{q T a1 A
T AT WRAFHEE ATTRRI [ T | RS 3T=R
e SET Afeed FEal TIREh! ©, TANT JTARHT qleard=T
QIR TSTEHN T AT G HeA® HIAH! H( AT a1 H(d el T
A SAHRI (a7 T [aepr aii @regsmdesd qegd faerdr
T JHE! MUTSE GANT bl T2, |
AT iR SEER

T2 ST AAEE YFT T TRH Uh q9H] FHIAT TARH! 10 T2 (AUl 0T [auehl
25 qUISHhel TEATHT IAEed I Tl GTATSHD AT T AIIUHR TeTED
FARA TR |

THET D 17,19, 20, 16,22, 23, 21, 20.5, 18, 15

I 9, 10,3, 15,20, 16, 5,25,21,23

(%) T STATHT AT ITATGF HieT B B 7

(@) AT T TATEHF! AT T ATIRER & % B 7

() TF STHTHT YTATSR AT IT&T T AT AT ITATSHATE TGT 2MQT T AT T

17+19+20 +16 +22 423 + 21+ 205 +18 +15 _191.5
AT YT TR A TS = T
10

N 9+10+3 +15 +20 +16 + 5 + 25 + 21+ 23
AT, ST YT TR AFT ITATEF = 0 =147

T, T T TR YIS AT GTeATgehsTral 8¢ ° JAnd qURl Ifgvg
TFITel UTd TRebl TATSF qAATCHS ®GH] ¢l [¥UX HUH afdwg | 9 Hehe T
HfCHPTPT ATIRHT TATSHTT AT T Hedeh AT Argq faeTar/ faeres yamT i |

=19.15

HAF T AHH T g Taddl ATIesde Iodeh Tahl AriTehl [FTae HITehl
AGaaTs eAF a1 A9q fa=rad A, | e feidr oges T Teres, At
7 TqeT AT U g | BT et Safade Soft T afved Srfiare, wene ¥
HieAebTeR! FANT T Fezreh faear Torr Ty |

R¥% ) ofse AT, F4T



5.3.1 AaTaq® AU (Individual series) AT HEAF =TT
T3 AiFar Aoy 3, 3,6,6,7, 8, 11, 16, 15

afgddt =RorAT, Fafeded ST Head M=Tar qxT drse diiT FeveeT afgel Heae o

c - +6+6+7+8+11+16+
TGS | T (X)— 506+ g 11+16+15 _ 782 .

TGN FOHT, HAF AT [GSUHT TAH HHATFHB! G20 Tl NS, |

T (X) | wems | () e
- N q——?—--:----——-
ElcEaldl H FAEL i 6 same
3 6 6 all :
6 3 2 3 4 8 [ ;i | $ 10 i 2 12 14 18 8
6 3 et
7 2 6+3+3+2+1=2+6+7
8 1 19=15
11 2
= - m%mwﬁﬁwmwm&m
v - S 4147 ({ R ——

TGN =ROHT, A | (9) IM@ T AIAFHH] G0 HeAd (eIl Il RS |

F%WFW(M.D): 6+3+3+2;1+2+6+7 _ 380 _1375

o fagust TeaTgEa Hed (X )=9 ¥ HeeE fa=IdT (M.D)=3.75 & |
FAfHTR AP TATGHATE & T TAN TR I T (=1aT qar oRs= Al o 7
&1 gaF 9f FF TAET TR weed (T O RIS 9ihes, 99 6w a9 B |

afe x,x, x,.. xnmaﬂ'ﬁﬁ?ﬁa'uﬁ?fl

177722 730

(&) AT® fTar (AeTHdre)
—_ X
() weuH(X)= ZT

(i) HeA® F=ar (M.D) = Z'XN‘ X _ ZND el D=[X-X |

N =STFT 98 Ig@T, D = X — X | TTH D & AT Jef gAIcHE 873, |

(@) \eHd fa=ar (Afesrene)

aﬁm—rr
(i) wferer (M) = (N“)
(i) TeTe fa=1ar (M.D) = z\>§X| = ZND STl D = X — Md| T N = STFT 92 9geT

Ofzz v, T ¢ ( =3vo




e aeTan fa=runefrerar raer fMRaer |19 &1 | B Tl TATSHET 35 aT qaswal
el HUEEeh! TAAT TH HeAb (AT USRS TANT Mg, | HeAh PAIATHT AT
farerurefrardTe qeTcHe ATIH & WeAds FA=IATR! UMEE & | T TOET A
TAHT FANT TS |

A [A=TATR! S (HAFHATE) =

HAFeTE HA® (q~ar _ M.D

HeAF X
AleaereTe gead fqear M.D
Ak TRl UE® (AlA®Eme) = = Md
N Afere

Heeh =TT I SRTQR 6T fobl e 7 faetarerr somees + fobe amim ovme it 7
FARA TR |

AeA® faeare RUeT ATere SHISE | ATae AT SATSHE! AN Hegdh ATl
USSR |

5.3.2 giveq ’gl'uﬁ'(Discrete series) Al HEAP =

gfrgd T (Discrete Series) AT Hede (A=Al %@ IAT AT elell ? & JFTHqE
Sofrar STl qeasd frerdT 9T TS |k 9 7 qded Ui Aiked bt a9
ARFERAT & &ATdl, FYeh qAHI TANT T |

T ATET UTST UFLT @S HT x, x, x,,...x, (€19 | STHAT A GEEED] ARF

FH £, £, f,...f B | HAD (ATl HHP T AABEATE TAT A Afebees |

1”72

() AT® a1 (AeTHdre)

(i) wea® (X)=ZNﬂa%T°, Y X = 9he 98 ¥ GEiedd aRFERATH TUARAR ARTHA
Y f= N = IRERATH! TR JATAT THEAT TG TS
(if) wer foreram ow.p) = 22X Xl -2 S, D= X - X
H&@HWU&W?H N FRFARATH TR ATAT STEAT TIhT TG
(@) HeAF a=rar (AfeaerETe)
(i) st (M) = (22) ot e
(ii) e famrar (wi.p) = 2LEMAL_2/D

Set, D = |X — Md|, M, = @fted WH&W?N Y f = IRFIATR AR AT
STHT qaeh TG

wifer faguel FRaTEeTad AT IATERTT Fead T8 Hedeh (el T TEehT TOTgeherl
HAIRUM Y& g TR UIT [hAThdATd TArg1ed |

R¥s ) ofse AT, F4T




SeYT | HeAd [HIaT T TFH! qUMGheh! ATaROT fahre T
FHEAT © oo

T3ar fharadr 7 e UvE® =T, TAF Uoew wEd (1,2, 3, .. ) AT 99 Jedd@
TRUATHARFT TeRe® ATH B |

271,296, 301, 285, 298, 327, 287 TcUeh JCSHT 7 AT

(%) AP AN T A AT T THb! [UMEH Hid g, Tal AMITard |

(@) AiAHTH TART TR Heqw [q=Ia1 T THHT qUISH Hid g3, I AMgTed |
AT : TE,

fagUal T2TgH: X =271, 296, 301, 285, 298, 327, 287 STHAT 9Sehl &Il (N) =7

(F) HAFAE AAH [qdT :
X 271 +296 + 301 + 285 + 298 + 327 + 287
AT, WAF (X) = 5y = : -

HFHTETE HAF AT T TG [GSUhl TATGHATS  (MEAATHRED! AT FANT T |

295

TmE® (X) D=|X- X |

271 24

285 10

287 8

296 1

298 3

301

327 32

YD =84

HY, FAATAR, AeAF (A1l (MD) = % = % =12
Werer PAeeTT e = FOPAIE "OTE AT _ 12 00

HTh 93

(@) 4, (U TATSHFATS T@al FHAT A&T, 271, 285, 287, 296, 298, 301, 327
N 9
oa, FAATAR, AfTwr (M) TH €41 = (%)?ﬁ e
=(72L1)aﬁuﬁ=(§)aﬁm‘rr=(4)aﬁuﬁ=2%

o (4) & " = 296 TS, TheART (My) = 296

e T, 6T § C ¥R




HAFATE AT (AT, AR HeAF =TT IqT VST (G35l TATHATS
IGal FHHHAT @l [TFAATARD ATMAHT TANT TS, |

TeEE® (X) D=[X-M|

271 25

285 11

287 9

296 0

298 2

301 5

327 31

YD =83

e, AR, HeAP faar (M.D) =22 =2 =11.85

ufeherde ggad [Mefdl
e fawramer g = =135 _0.04

B ey

TSl faRTemH T 75 qUITShET o fauael gaw Jurtad qererar faamdier g e
qTAE® ad [guH B |
T 10 15 20 25 30 35 40
ot e 8 10 5 3 5 2 7
(%) HeAFH AN T HAF =T T THH! TUMGH I g5, Tl AR |
(@) FlABTR! TART T HeqF AT T THHT TUMSH (A grg, TAT NS |
JHEM : Te,
(%) HAFATE HAD (Al TAT TST TATEHATS dAGal HHAI AT [TFAATAREB

TfereT JANT T |

WIS (x) | Pl @ge () » D =[X-X| /D
10 8 80 12.625 101
15 10 150 7.625 76.25
20 5 100 2.625 13.125
25 3 75 2.375 7.125
30 5 150 7.375 36.875
35 2 70 12.375 24.75
40 7 280 17.375 121.625
Yf=N=40 Yfx =905 YD =380.75

Uo ) ofse AT, F4T




40
| X qAE®aE W& (=dl 9.52
qeAF qwTaTe TomsE — = = 04207
— 22.625

(@) HAfFETe Hegd MH=IdT 9a7 dg deSHhdle daal HAAl d@l [HFTeTare!
ATFART JIANT TG, |

yrTSE (x) | faEndt ggen () of D = [X-Md| /D
10 8 8 10 80
15 10 18 5 50
20 5 23 0 0
25 3 26 5 15
30 5 31 10 50
35 2 33 15 30
40 7 40 20 140
Yf=N=40 S/D = 365

o, TAATR, Aot (M) T wr = (S

A
)W"TF‘T

- (40; 1) & 71 = (%) #F W = (20.5) ¥ W
faguet of @1 Tefqare, wfar (Md) =20

365
T, AAATAR, ASF =11 (M.D) =Z'Nﬂ irel 9.125

NI A | A 2 2 B E [ N
T fAeTaTET TUMEE = — =0.456
T T 20

TP 5.3

1. AeAF (ar AT & e, el |

e fA=TdT & ddTd 9] a3 Hihes, deTald |

YT i SrawHT Hegss faeaarer START et Miees, @il T de ey |
AR A=t #eas (=T ael faeaarg Jifawg o, FRu™ed Jeted |
Hezrep NIV =T VIO AT fobel Tiae, Faearept Tomees  fobel omim e Tieg, 7
e [aeTar HeqaTe A Ial averg, T el |

o v oA WD

O TRTT, e < C QL9




7. Wed faeIar Afdare FEE 99T dREes, T e |
8. fafaw wwzar agwaw e fafuw qongses o faguest & | S9d qTemgHEE
AT HEAFATE HAF a1 AT (A= (FF=rere) ¥ eepr qones oar aReTerd |
(%) qT (¥): 150, 200, 250, 400, 160, 210, 422
(@) ATIHH (°C): 20, 18,25, 12,9, 6,22, 45, 35, 28.
() TR AT (kg): 13, 40, 27, 30, 25, 22, 21, 18, 12, 13, 10.
(an) faamdieer @& @ (F): 50, 80, 85, 75, 70, 90, 100, 105, 120, 110, 127.
() F9T (mm): 14, 10, 8, 12, 22, 28, 16, 24, 26.
(=) ITATSH: 17, 10, 15,7, 13,9, 6, 18, 11, 14.
9. fegudr TATEHH AIRAT AiAFETE HAF A=ar T AFH [ONEH I
ST |
(&) HF (F): 150, 200, 250, 400, 160, 210, 422
(@) ATIHH (°c): 20, 18,25, 12,9, 6, 22, 45, 35, 28.
(TT) TIRERT AT (kg): 13, 40, 27, 30, 25, 22, 21, 18, 12, 13, 10.
(an) fa=mdier @< @+ (F): 50, 80, 85, 75, 70, 90, 100, 105, 120, 110, 127.
() a9 (mm): 14, 10, 8, 12, 22, 28, 16, 24, 26.
(=) ITATEH: 17, 10, 15,7, 13,9, 6, 18, 11, 14.
10 dfedr 10 AT IThiqe TS@e® [Q3UaH 5.1,2,3,4,5,6,7,8,9, 10
(F) HAFATE HeAF (AT T AT [MgH IAT AR |
(@) wiAHEe qegd [ear T TdH UISH IaT TSIl |
() HAFATE T ARAFTEE GTd Wedeh (A=TdTehl ATTHT B¥eh U8 (6 Tad ?
PRUEET AET8E |
11.  UIeT [Sarerae! &1 9 &l 2ral FH1T&eh T faadieee fase qeor yiaty faaemr yre
el ITATgH I ANABMHT S@TSUH G |
N 40 45 50 55 60 64 68

N

foeefl gger | 9 7 8 6 4 6 3

(%) fegusl TeATgHATs FHA AHET JEqd TR G |

(@) arferepraT ST i faandier grares fagusr B, 9 aeHed |

(A1) J&T TATSHH HAFBATE HeAF (AT T TAFRT [UMTGH IAqT ANIARI |
(°) AT TATZHH AAHIATE HAF [T T FHH! UMgH Il ARSI |

W) P S —




12. T STSHT Uk [G7HT TS TRUHN ATTHH T ATMABTHT SETZTHT 3 |
ATFT (°C) 20 | 25 | 28 | 20 | 33 | 38 | 42 | 43
e 6 20 | 24 | 28 | 15 4 2 1
() faguer ToATgHATE FH FNHT JXAT TRTH T |
(@) ST FRFERAT (Yf) 9T TS e |
() IHT TATSHH HAFRATE HAF (Tl T TG [UMSH T A8 |
(F) JHd TATZHH! AiAPTeE Hegh [T T HH! TUMSH IT RMS Al |
13. W SISl U1 HigHT (S5, ATUTE, HTA0, 9IE, AET) | Iehg TRTHT a9 mm AT
T AMARTHT TSR 3, |
T (mm) 20 25 30 35 40
ey 5 8 12 10 5

(%) @lvgd Hullepl Heqeh Il TS YT A&Tald |

(@) fEZUHl TATLAE HFH Il NSl |

(W) fegues qeATgare AiAH gal STl |

() oI TATEHD HAFATE AAH (Wl T qHep! [UMEH AT TSR |
(3) T TATSHE AfAFIETE HeAF [T T AGH qUMEH Tl AMMS Al |

S

1 3@ 7 T¥ RreTepeTs @ISR | 8. (F) 88.57,0.34 (@) 9,0.44 (1) 7.09,0.337 (9) 18.54,0.20
(3) 6.42,0.36 () 3.4,028 9.7%) 80.28,0.38 (@) 9,042 () 7.09,0.337 () 18.36,0.204

(® 622,034  (F) 4,033 10. (%) 2.5,0.45 (@) 2.5,045 () 9 |
11. (%) @fveq =it @) 39 (M) 7.59,0.14 (¥1) 7.51,0.15 12. (%) @iogd Sofr
— X
(@) 100 (M) 2.94,0.102 (&) 2.94,0.101  13. (&) X = ZT @) 30.25 (M) 30

(°) 4.81,0.159 (2) 4.75,0.158

5.4 TQT f=ar T g9 TUTEk (Standard Deviation and Its Coefficient)

TR A=A ATIRUM Karl Pearson @ 1893 HI T ANMUHT & | AT 3% [eAard=aT
fF FE TARTHT @E75, 7 & A1 q% [Gaaqaal SRI&l ¥ del [aea9qd 8 7 Sahd
THET |

F AU AT TATSHEEPT [AAITHT R TAF TG T HAHT [aeeITebl aHl AT
FTHAATE TR AT =g | ol MeEHT FA U TEEHEEH TAF  TIH
faadaars a0 W fqieEdl ARTRAAE STFHT 98 9g@dTd AT TR a3 Hd AT

PY S —— @ET




T faear o g | R agers Aege fAeTareT A SEael aHe (root
mean square deviation) afr =1 e | TIerg U qER o () o SR | W@
ferarer ® ufe TeaTgemet MRuer fawar sgen faeronfiader /maw T | a9 Ty
Pl (AR ThETdTe] A [FERT T | T (A=Tarel | ST |1 Ay oFid
TATEFEEHT THEIATH HIAT &7 §75, | A TFPT TUMATETS TTGhE! AT HePbeA
FI T TATGHRT FlATTd Tl B A SATHHT (&7, |

5.4.1 JaTTE Sy (Individual Series) &l QAT e

A x,x, x,x TS IA(HTH AT T JEHT FAI0TE faererT ar @ faerarer o

1272

WWWWWW|WWWWWWH%W

(@) aArtad HeA® fAfT (Actual Mean Method) : 79 fafare & faerar w=r avme=
ArEAad FeAF (X) I AT, | ATE HHHH! AT IATHATHT ST FTALITHT
fedma T &7 Flod afq g7 T | a9 fafaare g M= 91 aemrs (e A

JAMT T, | Tt weaw fafrare @l R Praret
vl AYATS IRHATHT TRUES
(SD):’%Z T YHT HeA P
\ 1 (0= ZX ot g T e

s — 2. fegusrr 7 X T wems (X) fa=er o=ax d =
STEl, d=X - X Ul s U8 T X e
oA AT AAATADT FEh 3. AT d F AT @ T S T Y e
N=WW@T,Y=E§TWW 4, T fa=rar (S.D) = Z%l2 TAHT TANT T

@) ycaer [ (Direct Method) : 79 fafireme Tl Mr=1ar q=m TS+ aredfaes Weaer
fepTe] e T AT Heass 9f =fea | fagusr X #1 ATesdl JRTRe febret
T GA® X T HABEATS a1 T X2 B FTFAT ARTHA O M5 (0 GAbl AR
ﬂﬁwﬁﬂfwﬂmwm |

8 ferar (8D = [E (Zx) TTET, X =%l TGeRl HIF ¥ N = ST U5 9Sel & |

@M AT HEAF &lﬁ (Assumed Mean | sgata weaes faftrare =l e fepreat
Method): ATEATE HAFATE T TH=Iar | TS TREATH TR
e HET T Fel THT R & | J&l 1. & fegust X @1 Aeware fa=fay o

TS AT FeaF A foey
FAITH] B U3 FLRAAS WAF HAT | o faguspt 719 X ¥ i wersd A fawren
TR Al qar g | A9 flgere | awR d=X - A T e

T ForeraT T ATe fagua qemeda s | 3 4 S Xd e

4.4 & o S T Y2

IGEl FHHAT el T TAZHR  HACR A & ?Zz .

) . o . 5. = favar (S.D) = /Zd (Zd)
T HTAeATS T Heldh foges; | Hiearad o e

WY ) ofse AT, F4T




HAFATE A o 123, | TGAT 77 FAPN TART TR, |

=y faetaT (S.D.) = /%— (ZN—d)2

el d=X - A SOl YoI® 98 T HehF o1 AFATT=hl b A = Flodih H®b, N =

AT 9T FE@, X = A TEE W

5.4.2 GvEd SYAT (Discrete Series) AT WA M=1ar

gfrgd ST (Discrete Series) HT A f=TdT ®& U1 @S &1l ? & JAT4q®

i Sl g =ar o= Wee Aty 9 ¢ Eed ufq afess fedte T

FRFIRAT ITETRTHT FRUIS, FXeh AP TANT THIE |

T o AT ATET USA Tl @ HAU x, x, x,...x, (A3 | TEHAT FFAedq JEBED]

FRFERAT FHHL: £, £, £,....f G | A (ear faia=T qiReprare o amse aiees, |

@®) Ffa® qeAF MR (Actual Mean Method) : 79 fafusme qdr fawrar o
TS 1+ el G TR, |

el d=X - X Uil YU 9% T HeOdh a1 AGaieeh] Hidh, N = THT 95 J&T T

X = % IgH qH

dre g9 fafgare @Oy fa=ar 9T aTSaT Heddhel HIH GTHATHT ATUH! AFATITHT

fedma T FET FERicAl g TS | dd g oty a8 Suaad & |

@) gae fafr (Direct Method) : 79 fafuare & faerar ar avme+ e e
TANT T |

=T = (sp. a1 ) = ZfTXZ_(¥)2 SEl, X = &+ GG AT T N=Yf=
STEHT 9% FEE

A weasw fafr (Assume Mean Method): 79 fafaare &g faerar oar
TG ATEATTeh HeAh Tl TS [GUHT TIhl HATR T ATHATS AAT Teah

femg | @A A9 el 9AnT i | et s e v foee

SIMREEE TSN IRFATH SREE
(SDaTcs)z Zfdz_(Zﬁ)z 1. AT fESUa X &1 AMeware EaataR 9+
U N N

Q)

AAATE AT 7w A foe
2. feguar A X 3 AATAT 9eAF A fa=e

T TTel, d=X — A HUH Y& 98 T HeA®
a7 il Hih

A = BIAE FHH, N = Yf = ST
I% IS T X = F TG A

Oz Ta, e ¢

IR d=X —A IT A8
3. IRERA () T d F1 QAR fd e
4. fd T d & qUAFRS (P T AAGA

5. = faear (S.D) = /%{(%Z)

T FANT T

( =uy




5.4.3 T =T TP (Coefficient of Standard Deviation)
I TA=ar A9t & BT T8l IREFHUH B | dd WO (i [ured A &
T 7 AT FE I ATSH Alcbeg, 7 w4 faear 7 Tk faeraren g &
FF G ! FARA Terd 3 [TRTAT TR |
fairesedl for=iT w3k T & ol & 9+ W q=1ar fa=roreiidare! e A1 &1 99
TR (AATAT AT TAATCHE HIIA T (ATl TUMSH &l | §5 a1 qe¥wal aal
TATSHEE T THBIAT (Cosistency) AT [ATIEAT (Variability) %I TAATCHE AT I
TR =TTl TUMEH (coefficient of standard deviation) FIART RS | AFHT ATNT A+
T JAN T3 |

%afm fwﬂm o

TR faeTares! qusE ~
B

WWFWTETWT&WWWWWWWWWH?&
TATSHAT AT (AT THETAT AT (FIRAT FAUHT IS, | TFbT (a2 T (A= AcTehr
TUSH Sl HUHAT TTGHAT a1 [TqRoHT THETar THCH a7 Fl fafaedr Tual 9o
i | T fafa=T TeaTgse®d qEATcHS FaT TaT AT (waTehT ToTge AT
TR TET & |

5.4.4 faaRurEieraTet TUTEP (Coefficient of Variation)

AT A= fa=Roreiardret MRuer /19 81 | &R [earE T gwaiead faeroreieadreT
Tt AArs 7 faeRurefierdTeRT IUTEE  (coefficient of variation) SHwg | ATHIG:
T FI=TaTRT UTEF AR AT g EET TFATS 100 f O TR FIFATAT TEOR TANT
T e T @ T faeonefrerdrer TUTgek (coefficient of variation) gL A ?‘l’W’I?:}FOF\f
TAATHSE [T 81 | g5 a1 TeHET del TLATGHH! [=HT [iaaar a1 Theaar HaH T+
fa=RuTe I AdTeh! UMSehehl FANT Mg | fa fa=Rorefierares! Tumgs qer TUAT TTSHH!
fararzorar fafaear AUl sfaw 9 fa=RuniTears Tmgs FH AUHT TATSHS! [daTITHT
THEAT AT EaRaT a1 &/ fafaadn quH! g7 | faerureiidares! Tunesdrs aghddl C.V.
T SATEE | AqATs GAAT (AHATEAR el aihes; |

fer=RureTeare! UMg® (C.V) = % x 100% ST&l, ¢ = T ear T X = TGk
AT |

TSP Tk faamed S HATT, arerdAr @ge War 10 597 fqardieears fadees
TrefrT e B JaT 5 a7 Aifauer faar | geT SHewaT e Fiat U 9rgar |
5,10, 15, 20, 25, 30, 35, 40, 45, 50

IHT TATSHFT ATIRHT T =11, T [a=Tadrep! TUge T [q=runeiierdre qumss®
ESICHIEEEEN

W) P S —




FHE : Tal,

faguert TeaTEE: X =5, 10, 15, 20, 25, 30, 35, 40, 45, 50

STHT qe®ehl I3l (N) =10

feguert TeaTgFaTe T f=IaT a1 ANTS T TSTEHTS dqal AT el MF e
qTferert JANT TR, |

X d=X-A &
5 25 625
10 20 400
15 -15 225
20 -10 100
25 -5 25
30 0 0
35 5 25
40 10 100
45 15 225
50 20 400

yd=-25 yd2=2125

SAHIT HETE (A) = 30 (HTHT) [A1E : x & AG® AFATE A A= Aibes 1]

FAATEAR, T fq=ar (S.D) = /E — (E—d)z
N N
@ fa=rar (S.D) = /% - ('1—205)2 =+/212.5 - 6.25 =+/206.25 =14.36

FAATAR, ATedATaF HAF (X):A+%:3O+(_1—ZOS):30—2.5:27.5

= A o 1436
T faerar # IonEeE = === =0.5221
A e X 275
o o 36
[TARITENACTeRl E® (C.V) = %X 100% = 275 100% = 52.21%

frameiiy 999 : & 79 YA A alkerare R T Alhe, ?

AR AT faameraert Fer 9 W1 AaaRd 18 AT faandiesd 25 quiigeha! Afqard
TOTAeRT FelT 43 [dgua! f9aT | Iaq dXeHT IHewd I bl TATSH dd qTAHHT
fegua 3 |

e 6 10 12 14 24
W%W 2 3 4 5 4

dFe TP, T € ( =yo




I TATHE AT,
(&) HTATh AP [digare TR =ar qar ars= 7 o

(@) g fear adr ams e |

(AN T [A=AaTe! Mg Il ARMSHA |
(°) TR A=l T fa=Rorefiard (variation) &0 AT T HRF FEATITRH |
(3) fo=rRuefieraresr qUTgs o1 TSI |

A © T,

FTAE HAE (A) = 12

feguert qeaTgaTe T =TT a1 ATST THEHTS qGaT FHHHAT AW FF AT E!

qTfeTehT TART T, |

&R |

1N

IIATSF (x) | faandi aen () x-A=d fd f&

6 2 6-12=—6 ~12 72

10 3 10-12=-2 —6 12

12 4 12-12=0 0 0

14 5 14—-12=2 10 20

24 4 24-12=12 48 576
Yf=N=I8 Yfd=76 | Yfd=680

HTAAT HAF (A) = 12
(%) Hreafded HeAsh [digene g =ar oar ams= o HH"Er & |

T = (o) = va—dz— (Zﬂ)z

N
2
@) T (0) = |2 — () =37.778— 17.827 =V19.95 = 447
S 76
M AR, A werE (X)= A+ 2= 124 == 1622
=T e

HedeR

4.47
=——=0.275

R =TTl USH =
16.22

>ilQa

TR =T (o) = Zdez—(zﬂ)z

N
(%) AIfgeme, A =T (o) = 4.47
feereonefierar (variation) = o = (4.47)* = 19.9809
& fgerareRr av | faeronfedr g )

@) faerurfrerarer TomgE (C.V) = %x 100% =

4.47
16.22

x 100% = 27.5%

4T )

Ofeeger T, el §



A 5.4

(%) TF TA=ar ATl & g Teleld |

(@) TR f=1ar &7 & [dfgare g1 s ik, TeTeld |

() fafaer faforare safaes ot 7 @fred ofmr @i faar o= avmre= 99T
& W TAeE ACTE |

(7)) TR e FE 9T Aerg, T qTeld |

(3) BTHT e ST T faeidrept ST et TMiewg, @il T JeTe I |

() TR TR UMSH T & e, AETalrd |

(%) farerRorefiader! aATST JETerd ¥ AT HEdl Ol ders, T e |

(@) fa=RureiIeare! [UMSE F¢l T FH gAd TATSHATE HaLl (I TH b ?
TETETH |

[t THTHT X TP IeITRT AN Aghad TRUH [arq= TATSHFe® ad

feguert @ | SoT TATIHPT ATARAT LT P~ AT T0Mgeh ¥ faaorafierdrest

UTEF AT AMSLRIE |

(%) H (F): 150, 200, 250, 400, 160, 210, 420

(@) qTTHH (°c): 20, 18,25, 12,9, 6,21, 42, 35, 28.

(TT) WIReRT AT (kg): 13, 40, 27, 30, 25, 22, 21, 18, 12, 13, 10.

(&) Feremdierr @TeI @ (%): 50, 80, 85, 75, 70, 90, 100, 105, 120, 110, 130.

(3) a9 (mm): 14, 10, 8, 12,22, 28, 16, 24, 26.

() 9TTEF 17,10, 15,7, 13,9, 6, 18, 11, 14.

TIT IX HIHTHT FTH T FHARIEEH] (e ATl AR 3 |
— 1200 1300 1400 1500 1600
FHIR T 8 12 15 9 6

() FHATEEH HAT TATAT Bl @S, TAT A3 |

(@) IHT TATSHD T [T qa1 RISl |

() IHT TATZHH! [TeRTAATHR TUMSF F(q &7, T NSl |
frefafed dearswer AaRA WA Aan, "l TonEe ¥ fasrrefieare
IS T TSI |

G_ER- (a-gi') 10 12 13 14 15 16

PY S —— ( =us




@) | greaTeE 35 45 50 55 60 65 70 75
Forameft @z | 8 4 5 5 6 6 6 1
@ | s sarem @) 1000 1050 1100 1150 1200
FHIR T 14 9 5 8 5
g
| 2@ 2 av Rrererars TEreE |
3. (%) 102.38,0.401, 40.04% (@) 10.76,0.498,49.83% (1) 8.71, 0.415, 41.48%
(¥) 22.40, 0.243,24.27% () 6.96, 0.39, 39.14% () 3.87,0.32,32.27%
4. (%) 1386 @) 123.30 (M) 8.89%
5. (%) 1.71,0.132,13.20% @) 12.30,0.226,22.6% () 71.65, 0.066, 6.65%

53 feaa T wie (Whisker Box Plot)

Box plot & HATTGSRRE IUIAT John tukey B | TTATS [Ea&hy T < (Whisker box
plot) If 7w | @R fem®eh? (Whisker)  Box plot T 3% SSHT T&ehT Tl ATAT T
AT ZET A gfafafae T8 |

el BTHTT box plot AHHl & & 7 [GZUHI THTGHATE T (box) plot HEALT TATIT ?
fTZUHT box plot AT TATGHH! AFTT FELT T ? box plots BB qTAAT T [TTATU FELT
T ey, 7 A9 AT AT T |

Box plot HA® & 87 ?

Box plot A&l STHT ATA FATIT 8137 | ATHATIA: Box plot Tl TEAT I@IT=T &l THH
HAATATE [EFUPT TATGHHT FeTTwaT AT HIF BiT 83, TATwaT FeAl AT Hid Tee, T
qTET E5 | A Teedl (Afean) AGAT (Q,), AILAHT (M) ¥ AT (F&T) ATATT (Q,) F
AAEE Ui Hid Hid WS T TRl 13 A, |

A FATT AT A, Gt FAqateT (Q,), WharaT (M), THT FAGATT (Q,) T FAT=T Il
AT Box plot Y@TTEHT WUHT THAET TAEHewd AHATe TAAE TASEATHl FRTT

afv |

A AFEEdTs T ETHT I@TSTHT AT box plot TS FeHT IWIEY T&T ThAHT Agfehet
TRATE, |
3 qfeat =qat AT T =g
E\lﬁ'o —Lu 0‘] :l_ +4/me

%o ) ofse AT, F4T



TE AT TR T TATGHFETdTe AT T TIATT T box plots Tl ITARMT &7 |
IR TETE e, faaqi ¥ AqaieTeed! (orarcHs qoT T e Iietel gve | afs=d
ARFARATH] A@ITATATE HIHT T FJATMHRN STAATT T box plot TATIH ANTHAT &7 |

qiFHAe Hed HFeed [GeUdl qUghdls [@aTsd 9 Gednl g | df AHeed
TATEHATS T (AT I@IT T T {91 19 |
(o8 Md Qs

T | . = Zdl "
o— 25 25 —8
25% ‘ 2%

5.3.1. fax sreage A |
(@) o, fEaehy o we dEreue g |

I

(1) T T SETSUHT AU AeREe® A, B,C,D T E o & & SASSA 7
(3AT) TLATGHPT FTHT TTAT T FATvaT Gl AT Bl B ETAT

(3) TeeAl =qAIT (Q,) HIHBT (M) T HIleel =qAL (Q,), HicT il Bl 7 A
IIUHT TIAEEHT FARA T ATTARTHT Tl |

(3.{) A_ ..... = eeees C: ..... D_ ..... E_ .....
() | FEw_T AT AT = oo | Gl FAT AT = o
(g) ]: ..... qﬁw_ ..... Q}— .....

(@) FererdT qSier [eawas aa W [GSUHl @ | diedl [Fawhy Jad W Higdlhl IS
(cm) AT SATSS | 3T &R I Wadl [@UH I8 (cm) ATs AASS | I&T
TR EB®h AT TAald T T FIUHT JITEEHT FARA T84 |

-1

S Jil | l._{

154 155 156 157 158 159 160 161 162 163 16d 165 1aé 187

Oz e, e < C &9




(1) AiEAT T qETPT JATGATE AT TETd |

(a1 wfeeTerr TaTwRT 9 ST FA @ 7 ACTRE |
(%) Uk ST AfdAHl =T 162 cm B FA Al Aldd AlgAT AgaT [RUHEA A B

TR del 787, PRUEET delald |
A WH feaemy ga wedls Ae99 &l & dfgwg 9 Aieardl IJeAgH=T TIUH!
IATZHN AT WIH ¥ HAF IoAE 8¢ G | TGP AT AleaTdwaT FUes o7l g
T g | TTETRI AiEaTRT o=l 8Y SUE 163cm § HATA TATT 7l Aieare
IATE 163cm @ AT &7 | FH ATHIHT IATE 162 cm T, T T AT Aigar a1 &9 & &
AT ATET qISH q T AATS AATT Ted | ST4T T ©aHT 162 om T ATA=T &%
I TUHT G [EUEEH &I B, TTFRI 162 cm IATE TUH! AT T 7 IS, |

Box plot SATST HTET TSI SRUEE
1. HTH ¥ AqAEE I AMS el |

2. AGITEAAT Tl TS X I=sTal Hed HIews: qawwal ATl A, Gfer aqameT
(Q,), ATHHT (M), AT =AML (Q,) ¥ I=ATH HITE® Y& el |

3. g9 FATSH dfedl AQATT (Q,) ¥ Hfdedll FqATT (Q,) AE SIgH ¥ FTw=T ATA
T Al AITH] J&T T@Es fa=iard |

[ESUH ATHHIHT ATARHAT [Ea%hT T e (Whisker box plot) TATSTRI |

FTT AT /I 10
qiedl IqAT Q) 15
HIAFT (M) 21
ATt =FqGeT (Q,) 28
el ST AT 35

FHE : T8,

fagua qi=raiial H&a A\e® TqIFR G |

AT AT | = 10, Teadl FAAAT (Q)) = 15 HILAHT =21

HIfeed! AGATT (Q,) = 10T TAHTT ZeT A =35

@het forg faguest Aewars ITRAT TR | Thd a1 GawwaT 91 ¥ GaswT gar 7
a7 fae T faqer | arer T fe= f arereier AreEars dd ITRHT S@TEUH B |

%) P S —



40 I fasUeRT B |

YTRHAT JET TGMHT 0 3@

W 5 i 15 20 25 3 35 40

TFGHT Tl AT (Q)) 15 Iha HIldeadl AT (Q,) 28 A SIEH | Teal [Bawh?

FIRET M | 10 T8 T WIIeAT [Eaeehy Ferdwal el /19 35 T80 SIeA |

Tedl QAT (Q,) ¥ Al
I | =AM (Q,) ATE SAMSTH 7 |
FIA=T ATHT T FAT WIAAT 4T

10 15 0 15 3 1S 4’..‘ W w =l

feguept qeaTe® famgare feaws a9 wie fa=r ITRHAT J=qa THe |
1,2,1,3,5,7,15,8,10,12,7

FHEW @ TeT, 1,1,2,3,5,7,7,8, 10,12, 15

fagual qeaTEHaTg Jeal HUAT «wl, 1,1,2,3,5,7,7, 8, 10, 12, 15
ST 9% IgelT (N) = 11

{aSUepT TATSHAT TT=ATET Hed AIAEE TATHR S |
=T AT A = | GATvaT IoadH AT = 15

TeaAl =qATT (Q) T FTH =(%)3?T

11 + 1\ 12
(- (@) s

AT Tedl FqAreT (Qg) =2

wferdr (Md) 9 =19 =(%)3ﬁ 9T

11 + 1\ & 12
() e () e e

ot At =7
ot Al =7

. N+1
AT FqATT (Q3) T &1 =3 (T

=3 () mm=3x3"aw 9" =10

A
Il

f 11+1
at )ﬁq_(_{

Oz Ta, e ¢

( =3




Fq: AT =qALT (Q,) = 10
a9 T AFE® JANT T @ a9 W dd J@eUH

REEEARCICINIC1 1

I— I SESUIERRIE 2
Lizeal 7

RO LI ORI SR TG eIt DX et =reeter 10
g1 AT /A 15

qIEATEl HET HIABEAls Sl @l SiATs aaAl Gfgdl =q4aier (Q,) 2 3f@ wiideal
TAAT (Q,) 10 T STSTHT B | Teedl feawehy T ATAT W | TF T Aol (et
=T TAT W 15 T ANSTH F |

A 5.5

1. a8 Box ¥ fE@¥HT plot AT WUHT qr=r#ilal ASEATH AR & & & T [aiewmel
A B i B, TeTard |

— e .

0 10 20 30 40 50 60 70 80 90 100

2. fegu®r Box ¥ fE@@? plot T UZAT AreAtH® famearasr arekead fewar @
faamdiesad! I9TE (37) T@ISUH! B | Box ¥ [Ea%HT plot HT HUHT T=ATAT HASEATHI
ARTT & % gq 2 [qniesal |19 Hid Hid S, TeTed |

S ey I

3. fagu®l Box ¥ fEa@e plot T USer WieATHes fqameadr seaas o fqandiese
A (kg) AT T@ISUHT T | TT Box T [Ea@hY plot T ATIRAT It [GZUHT TITEERT
Q\\l

| —

38 72 88 96 102

®"Y ) ofse AT, F4T




() T &2 AT B S ?
(@) FervaT Fi¥ A F S 7
() wferedr I w77 7
(=) i gfererd faamdieesr drer 72 qw1 W B 7
() Hia giaera faamdiessr de 88 ¥ 96 &I fa=rwr 98 » Je{erd |
(&) % TS HIABTHET Hedeh 8¢ a1 &Y AU Tegrg, a0 THE |
4. 2080 ATA MG AIEATAT [TTHT 14 T AlgeATehl qTel q (62U T | feawer F=
e f@=T d@i=rTH TR |
190, 175, 187, 199, 205, 187, 176, 180, 187, 191, 200, 193, 188, 196
5. ET 9 W FAARA 15 ST faendiewe 75 quigsdl ird fawgerr afedr At
TIETHT IT Wbl TAgsh ad [G2Uhl & | [faehy a9 < f@al d@resdr
@I |

61,55, 54, 69, 74, 65, 58, 73, 71, 60, 66, 70, 56, 64, 73
6. TIAT IT FFAT ATHT TeATdl WLRATE HFAIH! (Gl T | Tk TUH] ITgalal
WLRATE AUH faal ke dd faguar 3 |
R 1: 50, 460, 20, 160, 580, 250, 210, 120, 200, 510, 290, 380.
R 2: 520, 180, 260, 380, 80, 500, 630, 420, 210, 70, 440, 140
feaear? o we =T ITHAT T@ISTRE T THT 9Tl dal THard |

7. Too®T qbdr GrEeT T AT AR qrAATs HATH T
WICHT TETSTHT T | AT A{ElE B qiqerd drel 29
U= del B 7 & [eawhe T W g<l gl s

Al q 7 ’—|||—‘

25 24 51 34 ar 40
eI

SAUY

| ) FERTRET AT A 20 Teell FTART (Q,) 40, AT 50, W FTART (Q,) 70 T IJ=ATH A 90
2. FATET FTAET AT = 60 Teall ALATET (Q1) = 65 ATAFT = 70 HfAedT FIATT (Q,) =75 T I=aAdAH

AT =80
3. (%) 102 (@) 38 (M88 (&) 75% (3 25%
4 3G 6 TF feaehe g e f@dr Riedars s@rsTerd | 7.75%, AThs |

Ofeeger TIfTE, e § C &Y




i S (Project Work)

1. |HAAT (Problem): THAT FETH TATAEEA THlg TUATHT TG T ATHINS
fqEHar 9 TWE IS E gghdad TR U JTgHE SATIIRAT
FEATHT AT YA AT o¥Te FqaAeia faerar, weaes famrar 7 wwér faegar qar
TMSHEE T ol THe™ | A1 f=dreeded &4 fq=idr o1 avmee S9gad &l 7
HTRAT AATSATS [epuafed J&qa THer |

URRAT (Procedure): T TTHE®E TG T ATHINAS [AUTHT T TRehT YTATgsh ATER
ACTEE | AT o YT T YTATgHaTs (U ®q67 agqa aaTgeld | ATaedF
FAEEH AN T T FigUehT fadres gd1 @RSy |

Q. FF A HF IAT GG &7 7 BRI R A(ehT AR |

R =g Mear T =srqateia fa=raresl Ues 9ar STl |

3

¥

e FaeTar ¥ Heed PeTaTeT uTEe O SRSHE |
TR (=ar T &8 fa=Tdrel g 9l Ars ey |

Y. AlqeTars SArer TEE |

START T HEEA (Uses and Importance): & faoaedT qATEHEH! AR (range) TET B 7
FATSHH! [aER qel gaT awedr F&1 T8 g 7 Aqaei faerar, Aegs faeran 2
T TTaTel IUART A &AW FEL T Alebrg, 7 AT GAhl Hewd AT HATT
T faewor ¥ et T |

s (Conclusion): =qafefrr faerar, werss faerar 7 T fa=rdmaT &9 9¢r 9Rasl ¥
fareaaer @ MepT qete™ | A1 &9 fawen faerrg g e w5 7 R HereTer |

gfafa T (Reflection): TS TebT rearge faty T fepd iq favaarg & 7 & qure 9er
FASFEAT AT ? qUEATE & & HiEATE TAT 7 TUTSH! shY faeprens el fafa &7 &
? & qUISd el Aled A [digare 9id &1 oA 0 ToFgs 7 & dusdl Ay
fepTet cr@t=rT a1 s fafa afq ot faw f6 7 3faes STrammr a=ep gamT sasr ga
TG 1 TS BIEEHT FiqTaFa e |

2. WA (Problem): ATHFAT [AETeAhT K FEATHT HATART BT T STATETHT A Bl
T BAZTged ASHAT Teld | ASHATAIS T TLAEHEFN ATAHT FelTehl e dret
FeATFEE IAT TSR | BT ¥ GAESH A9d are qodl THerd | i =aarefr
faeraT, wegs faeTar 3 T feTar 9T aS e ¥ AT Terd | A1 feareeaed
F HF AT ARG SUAHT 21 7 AT T TIFe& el ATIRHAT TR IR @IoTedrs =a1d
TqR, A% GIged AT AT SUIAT (Aol HIAHATE HeATehISMHT J&qd T el |

~

&) P S —



HdreddTa (Limit)

6.0 IR=T (Introduction)

yfag garferas arelfie ST (Zeno) o FHETEETHT Space ¥ time ATE =T

IhIE® UTEl el ATA Ag FRIATs J&Ad ¢ STFTS Zeno's Paradox QR '\
Bl E% 9 Newton, Leibniz T 9f& Cauchy ST=T Zeno

T s | {NIEAIES y

TfoTasEwEer SIHT=TATTEl ATURET (T TR 2w, | (490 -425B.C)

GHTTHIRT ATIRUTR (G @RI qhedl  HUHl  SAMHAT  ATR(TEwmeh!
SR FO (AT qAT F Ul Ahe@rR UF fARAT TIRET (tangent line) FELN
fg=t ? 9= gHE FHWEE AUH e | ATATTHTAS] AATTRT AT ST,
fraemge Sataiq qur Freproraiq S=ar qreessd qasd g9 Aaed® G |

6.1 FTAFATAT AT TP ATARM (Concept of Infinity)

T wee -

(F) GTHidH ASRIEEH FHEATE ATHT [qiere delard |
& UThidd TIEATEE HiH(d grgr 7

(@) fagrEmT H{qarer fages graq arar 7 e |

(W) 1 ATE 3 F AN Terd Hid TEhaed TN fRar T8 6T &g ¢ & ANhd q=d
g TAHATHT AT 7

(°) TAB SAREATs AT T AATAH AFATIET ATqH ATAe® o & aldld 7

12223 2.62'|5 26272829 |
| ] |

v

Infinity A& WIWPN  “Infinitas’ SN AUH 21 | Infinitas 98 35 @8® in
finitas AT TTERT TTgv STRATin 1 AT ST AT 818 (not) 9T & A finitas T T finis T
o AT (ends/termination) TAT FHT (bounds) =T &7 | T Medeh EIHT A=A g ol
GrTTaEr A% 7 WehaTens =T (infinity) S, | THEATS TGhTHT 00 o SIS, | AT (In-
finity) ATHHAT TIaT AL &1g, AT TIT ArAeraT a1 THITTEITATRT AR 27 | TZer @
e AT TG AT T "+ oo T STAT T " oo T AR T, | TR 5 "o T 00" BT |

ofee T T ¢ (=




6.1.1 [N | (Division by Zero)

5
SE 1 5 =25,
s ... 5 _...5 .5 .5 > 5 _
1 0.1 0.01 0.001 0.0001 0.00001 0.000000001

TEE, ETAT TUHT ATAFATS 0 F1 G ACTHAT T AGEAT TRT AGHT TH B g7
BT ? ATHT el |

“g—aﬁwmae‘i%rmd Hichreg, EAT ATHTT TR |
F U AGRATAE 0 o 9N TG IAd ANRTh MR ggiel qReiyd I AdfhT
EATl AURAMT (undefined) 875 | TIATE THeAmiepl A FUITAT U 4T A+ Afebrs; |
fT9Ta T BTl et AR=ARaTehl AT Tl AT T ATLRIMeRT ATTIABAT T |

.~ = oo (AARATIT), a0,

HAT flx) = —12 AT x=1,2 3 3 Ml f(x) B A (AbTARE | x Bl HA ATHAT A

FYRATTT AT 7 9T MG |

o x =2 B&T |TF had AT ST |

I 6.1

1. ¥V A F BN 7 F TUASEe® AT hiTUHT gra 7
2. TR @Al 313 A e |
() w+owo=... (—00) + (—o0) = ...

(@) (+oo)x(+o0) = ... (—00) X (—0) = ... (-00) X (0) = ......

®s ) ofse AT, F4T




(M) x T TG 9T

(i) x+ (o) =... (i) x—oo=... (ii)x+too=.. (@{v)x—(-0)=...
(V)xxow=..., forx>0 (vi) x X(—0) = ..., forx >0
(vi)x x o= ..., forx <0 (viii) x X (—0) = ..., forx <0

3. Wf(x)=x%l?d€®?ral

(®) x=0,-1,1 T 2 @I f(x) B AT FHTAR |

(@) x bl HT A [GZTRT FAd ATRAMNT @ 7 AT |
4. Wf(x):#6mﬁl

(@) x=0,1,2 T 3 TGl f(x) P A 90T TSR |

(@) x 1 EA FHT AAEEAT Held ATRATNTT Grarl 7 AETard |

5. T ®AA f(x) P A@ITAT TEAT TRUH G | I&T FAd A (AT AIRATT B,
AT ATITRHT AeTald |

. ' 3
1] s : 1r 3
1 H
: P
4 i !
H : I &
3 H 1
H H
1 |
]
&

A

1. Rrerehars SEISTE™ | 2. (F) 00, 00 (@) 00, 00, —00 (M) (i) 00, (i) 00, (iii) %O, (iv) %
(v) 00, (vi) —00, (vii)—00, (vii)) 00 3. (&) —5, AqFeATIa, syafearioa, % @) x=-1,1

1 1,Wwﬁﬁ,w&wﬁﬁﬁ @) x=2,3 5.x=0,x=2,x=-1

4. (&) )

PY S —— (=9



6.2 FHFTHATH ATHRUT (Concept of Limit)

Ferepl Feores AT T TITeEHT AR TR

AV®
6000

n=3 n=4
) TafHa sgqst aeedl & 2 7
) Ferrn, g et fHafaa agsee®! TR gg@ derss TR AT aATeT
B0 99 IHT FgHS ¥ IRl AARAB] Tk HIA g el ¢ ATHE THard |
S frafaa agae &7 wmRfqer aR AtE T
(M) THafaa agv st FHT=T g da&dT & &l ?
(%) THafaa agqsTel IRTATqeHT AHT=T g aeT & af 7
(3) afAd FgasTl &aha®dl JHT=T g1 qa<dT & &l ?
Afafae SATSaT AT TR AEATATS AT SLATTF oiial, (HAfHT qgHT FqH
Y AfTE G AT AT g g g, (At STl AT e 99 g |
fafaa agasteel aRfAfT qaT Shdedl (G Faed] HA sl aRig a«gr
HAh g™ g | T A=A AT aT (Closeness or approaches) T T 3

AT oA Fed fx) T @I [GSUH B Al ATIRHAT TART I8 THEAT GATA

TR
(%) TTLRE@T (Tangent Line) TS HEAT I@TATS RIS, 7
) Ferar Y@ AB @ & Wi 7

() fag B &% fa=g Al AfSe ATIET @1 AB AT &
qRET ATSG, ? AATA T@T AB FHA T@IH TSl AT, ?
5o fag B famg A% UHaH Afo (fage® A T B fo=rar
T AT 9 aRTeR greg) 7, AT SATLATHT 3@l AB 1
ATHITHT & g Brel 7

o) ofse AT, F4T




|qHE

(@) F 9 A @ U 4 e e a e
T @ A | Fen fegust faurar fag A A1
79T 3@ & |

(@) WIT FeAT @1 AB @S @5 {@T (Secant Line) A3, | & Ui @ T@T (Curved
Line) T % T3 [age® AUX S TW@EEATE §ash (@E® (Secant Lines) I, |

A

(M fag B @T% fag Al ATTF TSI T BIF (Secant Line) AB, fa45 A ATE ST ¥797
el (Tangent line) F1 A ATTE AT, |

@) s fawg B, famg A ®T OY AfTF Ty AR gATEE favg A WD 99 G gaA, T
FALATHT T@T AB, fawg A HT & T T@Tal 8¢ Al g JUHTT Gash @l AB Hl
AR a7 A AT & T0eRET &7 |

farg B, famg AT Y Al TWT, T @ AB, TAETH 9 AfTF g T TR 97

e | I DEeh @bl ATHITATT q97%@T &1 | JgehadT

B—A gjﬂT, BIF — ST TG | gal '—' o o At TH (tends to or approaches

to)?ﬂ% TASS | ?‘RTQf, Tangent at point A = Blin A Secant AB

GTATTHTT ATTHIT (Closeness or approaches) ¥ THEATIT 3 |

TUEA AR GAFA > T &rg, Fleed AreAAUH § 7 JAF GTRd o & FA0
TS TeehT ATNT BTHIETS AATTHTR] ATIRU ATGIIFAT I8, | TAATS TR AT
SEEIRCERCIPERIGHEE

OANA T T

ofeer T, T € (=%




TS g9 (e T A9els daR 8, 16 ¥ 32 IRTER. ThTHT faeqree ey fesmr ste
AT | IT® ThTewd qgedl TQIuR M=aHT Sl (HaTSar ade! @eaw! fo

I TTTH T | THEEH! TCIT 89X ITE [oadT & THeTTHT axehl &ahel AT
SARAR] ATAF 7G| AATq ST THRIH] TSI AT (infinite) g7, AT AT IAHT
EARAH] AHTTH (Limit) ATITH SR g7, |
lim
n—oo dTPI HAhA = ATTdH TR (n APl APl ST ﬁ 1)
= qETE x LG
=nr X T
= qur?

&TeheRl AYET (n) AT 3w IATQR Wity forawr S faarser gaer drarederaen
AT &7 | Fl Ue URHATIT F A% AT TS@THT 9X AT ST el TRHATT [ AT
3T ASEATHT AT v, IFT %] AT AT T IRATT  AHwTAT &7 | SHTHA
Teb 9] Eea) m AfTeRae (tends to or approaches to)ﬁ"T THET B |

TrAteRT P HT =T arfedy Tl T =g 16cm S |
TG T TAF AR AATI<EE® SISl aees
FHI: TATITH! T

() ETET, TET ¥ AT TTEEh! qoThl TwEg oTeT

(@) TET HAATET a¥ge® (FHIOT 9 Aleh=g Blel ?

~

& |

() aEm AT TETEAT SHA T a7 AH TR o

(1) et afefAfer drreeT T 2 7 A T

() ATEEET SRl ATATAATT HT &l ? ATATT THE |

qHE

(%) dfedl IRl SSITRT TFITE = 16 cm FGT AT TSI AHITE =82 cm
AT AMHT TR AFETE = § cm ST IR qSTRT AHTE =442 om

(@) T AEE AHA (AT T Hebwg, |

(1) Vel TSIhl AFATSH FAAHH (TH0T T, 16, 8V2,8,4\2 , ...
HITIPT ATHWAE, qTEEH TSEIT TS JH &l T qoleed awlg 0 H av
AT T | TIA ATEER] oATEwR] AFATZH] HTHIFTHT 0 &7 |

) ofse AT, F4T



(9) AEEH TG AAAT FaT ASATH AFATZH! MHATTHTT 0 &1 TUHIA aEwb!
qfefafaer FreT=aaT 99 0 7 g7 |
(3) AVEEHl TGO AGMHAT el TSIhl AFATSH JMHTTHTT 0 &7 HUHI AV ewdl
SAERAPT GATTAT i 0 7 &7 |

~

. o [s
AdhHe bl ATUIHT HIHI-THTTER] AT TART R ATHRATIEE el -

qSETEED] AAHHE! ATITHT HHTAHTAR AT

IeYY : TSEATEEH] ATHHBT ATIRHT FHTHIAH] ATURUTHT faebre T |
THET : [E3UPT ATHABT ATIRAT YIAEE GHEAT FATA T [pY HehTera i :

1
12,

1 1
374

1
5o

(%) WD ATHHB AR TIH FAATS HAdhl BIAT Fad THR |
(@) AR TR TISEAT TGTSE a1 I TGhT HIF F ATAaF AGEATH] ATTH AT 7

>

TAH! ATART TR TR AT Q=T 8¢ ATA THR |

e (1) ATHAA I TR A {f (n)}
afeett 92 (n=1) F=1
T 9E (n=2) f(z)_%:
= 1
TGN 9T (n=3) £3) = =
=l 92 (n = 4) f(4) = %
1 o N N
e f&) == (n.f (o) 1 FHAST
TATIR QA Bal,
1 "
78T 9% (n = 10) fQ0)=15="- ) f(n)
]
7 95 (n = 100) £(100) = 100 \
g9R 9 (n= 1000) £(1000) = 1000 = 1 [
i * L ] L » s
ESR 9< (n=10000) £(10000) = 10000 ’ i 2| T T T i "i
ey e T e ( Re




n—»oo%zan(n)HO ERI|

S n— o

HThHB TG da3e AT AAT (infinite) bl ATTE AT & A IAT ATHHbI
TG A 0 T 8% AlAF A7, | AT ST n T I 00 T Al Afdws, T fn) B A
0 T &Y AT ST, X 0 =T &1 H 8o | I AALATH AqHTHT GHITH 0573, |

lim fn)=0

T TTHGET (n) ATe 00 Hl AT AT ATH B! AT S ATEAAh TGEATHI ATTh
TS, AEN aTEdiasd GEell F o AhH APl ATHHT &7 |

| T AHTTAE 907 TS |

AIPH f(n) =
|qHE

211

BTHIATS 9TET &, TSASET (n) HT AT AT (o0) BT AT GET f(n) T AT [T TSEATH
AMTE ATvs Al ST [GSUHRT ATHHH! AHTTHIT &l | nHl AT e,

IIHSEAT (n) ATHAAT I IS 9, f(n)

afedl 98 (n=1) f(H=1

2RI 9T (n=2) f@=5=5=025
N 1 1

J9T 92 (n=3) f(3)=§=§=0.125

1 1

et 9% (n=4) f(4) = 23 = 1g = 00625
. 1 1

=t Tg (n=5) f(5) = ¥=33° 0.03125
N B 11

o 7@ (n=10) | £(10) = 510 = o7 = 000097
0o T AT L BT AT

HTfepr ATfARTTAR, n 1 AIF 00 HT G¥ AlAH &aT, fin) FT AT 0 BT GT AlAF T,

aﬁﬁﬁg@m%ﬁmwog@|w@amwﬁm

—> 0

ié%ﬂ&i ATHHPT ATITTHT TeTebl ITTexchbl FT ié@é q:

3.1,3.01, 3.001, 3.0001, 3.00001, ...

(%) fagusr dAFwHF! AT TIH WT HA g7 7

fin)=0 & |

(@) TSAGEITHl AT TETSs QT AHHAT Sod TGl HIT FA TSI ATl ATvs,

BT 7 ST el |

M) fesusl AqFART AATTHATT Hid g3 7

Q9% )

Ofeeger T, el §



)
yeagen | dfedr | @ | @ | Svar | drer | @@t ue | @rdr 99 | oamef 4w
7 | " |uw 7w |
@ =) | 1=2) | 1=3) | (0=4) | (n=5) | @70 | =D | (@7Y)
>
HTT 3.1 3.01 3.001 | 3.0001 | 3.00001 | 3.000001 | 3.0000001 | 3.00000001
(A(n))

HITIRT ATABTATATY. ATFHHB! ATSE TGHT HIF 3.00000001 E75; |

~

(@) IGASEIT (n) I AF dGrSe dF=T (infinity) F1 Aleb ST BT 9 AR TRI
| 3 &1 THIH AT v, AITd 3 H1 GHT IR T4 |

M) fesusl AqFAS HATHE 3 B |
feguert e U Uty A fEgURT T THHT GARA | A9 Ubl g | ANATg AT e
AT T3 ATITHT ATSR TAF THIEED! &TRd T [qAewdh] ANTHA (MheTerd |

N | —
—_

NI
0 |—

YT : FeATehT e [qameiel AITIeT T AT T Rrerdars s@rsed |
B aXdls SRTEY &A%d g1 TN gealal AIde®H aigd &l 9+ Youd ATadeh!
W%aﬁwgﬁlgﬁ%ﬁmﬂﬁﬁ?ﬁmﬁﬁﬁﬁwd THT ATTAH]
o C S = s 2. at 1
HTRA %EFT TS & | Y AT THT ATATATE ATl SIS Tl AR SARA o
A THTE T |

IR A qmar IS W Al 99 % 9d IR ATIAH AR SIgET URT AR
EARAYT AT g, 7

S ——— ( Rey




1 1 1 1
R R R TR
ATTIHT TAF ThT ATTTAR STRAATs AFTAT SO (Infinite Series) HT BTHT [TFAATAR
TET Al
1 1 1 1

PR RET R

(Partial Sum) U1 Mg SFd AT ARTHA (Partial Sum) &% TIAT ATHH o5 I
AT YHTTHT T ATSS) T AITE TRThAeEed! A ghaehl GATTHT « fague

FdifRa Aot TR g7 |
faguept =it AT ATHS (Partial Sum) TAT TS,

HAITTF ATRAB
A @) ret AR (5,)
el ST TR | oot et 72 L
(s1) 2
AT itk AR | SyolieRr qiedr ¥ drEr 1 1 3
(Sg) o1 E-I-Z_Z_OJS
T AR AR | S afeedr, 2 € %+§+%=_=o.875
(s3) TN URE®dl AMTHhA
. uiTeRT gfeal, ar9r 1 1 1 1 15
aﬁraﬁaﬁ(&;—c};aﬁw it 7 S T Statgt e =1¢ = 09375
‘ JRTH
L syofepr afear, arar 111 1 1 31
trﬁ?faTﬂﬂ'cx;u‘nTw it et 7 Statgtigt sy =3, = 096875
(85 TEEEF AR
n & JIH A= I JRTHA(s,,) FT AT FHAHN AT TG,
ATk sMTSET (n— o0) gl (s, =7?) ATAM T |

ey

Ofeeger T, el §



AT ANTHAH dqHH HATTER &7,

AqhH =s,5,58.,5,,8 =0.5,0.75, 0.875, 0.9375, 0.96875, .

l!
AITIHT ARTE ARTRAR] AAFHHAATS AdAlRT &I, I&T ATHAB AHTHA 1 &7 |
g feguer witad S ATHRa 1 &7 |

F 9 FTAT R ARTRE TG ST 9T SHIRIHIRT ATETRAT T |
aditaa Aofieel ANTRS TRl Iad HUNHl ARTH TARTHA  (Partial Sum) I T
AMHTH AA=TA & | Afg Lot Gn = 01+ a2 + a3+ ay + -+ ity Sof
U T ARTE ARTRAATS FAATAR TR T Al

sl=a1

25 O3 5 Oy 53 6 "

s,=a ta,
S, = a ta,+ a,
s,—a, ta+t a3+ a,

HIfTek ANTH (Partial Sum) ATE T~ ATHH, 5,5, 5, , 5,

45545 555 S -

afe ARTF ATRAEES! ATHHPT GAETTAN T faguert Soirer FRTH &7 |

TSB! AAITAT FOehT qleedl qreraiiar ARTE AR (Partial Sum) TAT AMSTRM |

.1
4+2+l+2+4+....
JHEHT
qieel, (s)=4
AN, (s)=4+2=6
qHGT, (s)=4+2+1=7
LT, (s)=4+2+1+ 5 =75

qrT, (s)=4+2+1+ 5+
o1 ARTRAR! ATHH,
=4,6,7,7.5,7.75, .

S,S,S

1°

forameofiT wv= : & g9 g Afata Sofiesal AR 9T RS i ? S

T ey e |

X 3) 4°

e T, 6T § C Q09




A 6.2

1. el f=ra &9 Hifauw geaeEdl Ia (Gl

QOO0

frafed agqsteed! qoTel @ FAifAa T 81 99 AT TIRUST AR
HARAH ATHIATT F(q 873 ¢ ATHT TRl |
2. TR faaer dHETE sewdl dqHA fegus g | AiTedr
quaTE AT Feafages Siigd FALT: I THATE
Proqstee fawtor sifvasT & |
(%) TEAT FIAAET THATE AHSE® (AT T Aleheeg, 7
@) TE qHAE eee adifHa aArsar, aHarg I Seed Ugar qere
TSR] ATATATT i g, el ¢ ATH THarE |
(M) TR qHATg frces  afitad aeTSar, dHarg frsewar aRfafaeedr
ATHT=TH & g 7 ATAT T |
(&) T gHATE qeew adifHq gArser, querg I SEwd dAheeed!
ATHTTH ) g 7 ATAT T |
3. AR Tl U3l I C (99 FHS=d g Rl a3 Jaes
faf=ruer = |
() TXS AT AT oes fa=end |
(@) TEAT FIAAET Thehlvadl e [g=d Alheg eral 7
(A1) T FEE AT TATSET, Jad Tdeed! TRide! YA AT T |
(%) T Jee AGAT TATSAT, JHT TAEEH! SARAGER ATHIRTHTT BT 575, 7
FTHAT T |
4, AR AT AT y = f(x) &I A@I=T Y
YA TRTHT G | x FI AT TETSe Sial y
FHT & FHA HIE T G | x Bl AT F(
gaT y &l |IF 0l SRTEX g3, 7

Y=/

es ) ofse AT, F4T




5. A n B YTHE AT 9T I [GSUHT AshHed ArATTH Tl i STer |

@ f) = o @ f(n) = @ fn) = —
= f(n) = i (%) f(n) = n? (= f(n) = 2n

6. TABT AThHEEH] HHITATT Tl ASTEH |
(%) 0.1,0.01,0.001, 0.0001, ...
(@) 7.1,7.01,7.001, 7.0001, ...

(1) 2.9,2.99,2.999, 2.9999, ...

~

7. FANTA TATSUHT TGS GTATE Feal Hhal SeTHUR G 7 Tgheld e 9 | T graiaeHT

*F FHEAT ATHR(AE® Bl 7 AT ATHITewmdb! AT (=97 & el 7 JeTerd |

8. 10 A.TA. ¥ WUH TSl W@EIE AB [aHR™ | I T@MEISATS ATdT THaE
T ATYT ARTR] TFTE I ARMSHRE | i SATdT AT 9 ATeT THerd T avg
fTFTeTera | 7l UaH el 3Tem T4 SErd T 0T TRUH ArTgesmd T3l
A H TSR | oA AHHB! AHTHA I &g Bl 7 Il A3 erd |

9. ferar Al aTRl &R 16 a1 Uhls @ | AT avidl HeF [awges Sirgar (A
A T AAHH @IEUH B | Hddel aaeH WAl T aarsd Al el ?

(%) Ucdeh eI NASIERESIBNRICE RN

(@) T T AR ATRAR ATHH ACTed | I ATFHHPI @
GHTHA IT AR |

() TEA I G aWehl TRIATTRT AqHH ACTad | Iad qRIAITeR ATHTTATT

Hi B, TeTard |
(&) YcUE ANl GARAEEH AR [HhTeAad |
g
1.0 2. (%) F4rtaa @) M T (") 3. (@) FHaa

@M =@ ()T 4 RreEdE @ETR™ 5.(F)0 @0 MO0 (MO0 () ©

N

[N

() oo 6. (F)0 @ 7 (M3 7-9Rermar @LTEH |

S ——— ( =ee




6.3 NI HAAR FHATTH (Limit of Algebraic Function)

x—a & AT
ST FeATR GTHATTHTT ATET ATSTHT AN BTHIA x—a I AT I AU ST 57 |
TIFFE AT ETHA Adiad Gg@i@l I &g | ardiad dgeleswdl I98 T

JEATETHT AT BT AfTeedT FeTe®dr af Jeaae MRaddr &f | T3al Iareo
fAalt x—2 TTRT x BT HIT 2 FI 8X AT LT AP AgEe® A~ g7 a¥ SaTFE

299 BIEH | TS AT TGEAT@IHT 2aT
T | i ! i i | | >

-3 -2 -1 0 1 2 3 4 5
x tends to 2 from the left X tends to 2 from the right
x— 2" g x— 2"
TET, x BT | 2 %l &% AATeTehepl foiaT 2 T IAT T AATATE AT, | x T W 2 T ArAfaRane
Q ﬁ N ﬁa ,

x=15,1.9,1.99,1.999, 1.9999, 1.99999, ...
ALHAAT, x —> 2 = 1.5, 1.9, 1.99, 1.999, 1.9999, 1. 99999, ...
x I |19 2 & IEffaRare fdar,
x=2.5,2.1,2.01,2.001, 2.0001, 2.00001, ...
FYHAAT, x — 2" = 2.5,2.1,2.01,2.001, 2.0001, 2.00001, ...
S x—2 WIS x B T 2 F1 AT 3 AETEE ThaH AfThedl Tv g7 % SATHRP 2
“ﬁ@ﬁflxﬁZ ﬁx—>2f?x—>2*§_§|7’ﬂ_‘§\_’|_"ﬂ€@|
x—a ST x BT AT F AT (F TSEIT a BT THEH ATl T g7, X x FI TH §
ATFE a AT G4 | TILT a F1 UHTH A(ThH! HIT [T a BT AT T AT FA 9% |

a B FATAMAIH! THEH ANThdl ATEATGE ASEATEEATS x — a I a Bl IR

Tehad AfThedl ATEATH TETAEEAS x —>a o TGS | x >ad x >a T x —a'
TS TS |

x— -3 AT AETR |

JHEHT
< -
] i i i i i i i i >R
) -5 —4 53 -2 -1 0 1 2 3
x tends to —3 from the ]ef'& ‘x tends to —3 from the right

x— -3 x — 3"

x— -3 T x &1 |IF -3 F[ AT T AT AT 80X AlTohehl AT&dfas qgenes
I vz | IATARETE G ATl HHEwATS x — 3 WSS T x — 3" =-2.9,
-2.99,-.999,-2.9999, ... TS | ATANARATE G AlTHFT AHEEATE x— —3~ o AAGS, T
x— -3 =-3.01,-3.001,-3.0001, -3.00001, ... TS |

0 ) ofse AT, F4T



N o
TART THEE AATT T [y [ehle{eld -

afedl, eRiTaTs 98T g [ & Ggearars dife TgeaTd ST T AFH IHA | 573,

3 2 1 0 c
FR%:E L>=1:=190 =178 4+5=5+4

3T, 0 @S EA U AT AT & AR 0 ¥ g | AT 4S50

>

4-4 5-5
L0 0 0 — = =— (@AfR 55 & R WE)
Tvlﬁ.3—0,2—0,1—0 5-5  5-5
0 0_1
am?ﬁu%r,E:Og‘grwn 0
PN 0 _. RO VN .
SRR dwad,awwaﬁwgﬁaﬁ?wawwﬁrﬁaﬁwaﬁw«

T, ATsAArH fET=T (Division Algorithm) AR,

a - 0
E=cwa=bxc§amcmm:rw@,mﬁuﬁia=m

AT, 0 =0 X m &, ¥ m H AT Hid T@ 0 =0 X m I &, 7
0=0Xm A F AF TGP TSI T uf T2 FHE 7 573 |
Eia|

m=1,0x1=0 9

m=2,0x2=0,97

m=3,0x3=0 94

o o c

wifaeT FETERvETe A1 ARy e @fee fF, m @ A9 TAEE adtad qgeln g 99, m w

0 N C e 0
Waﬁﬁaﬁgﬁmﬁaaﬁmqﬁﬁﬁwﬁﬁrﬁfﬁﬁmwﬁﬁ?|aﬁﬁa F A
fafera T FEfeFT TSl TWATS Indeterminate A=, |

% F FEIATE ATTITTH! &Y (Indeterminate Forms) A=, &b HIH Afehrept

I FET 7 Bl AR A~ TEfhd HUHT F&AT TeIels indeterminate forms HITTERT

o0

g1 | 7 indeterminate forms E%HT =, 0% 00° 00— 00, 12, 0 X o0 ‘WA&‘[ |

2_ N ~
HAT fix)= ’;_g A x=0,1,2 T 3ACEE | &b FHA [dGHT B AT @&

(Indeterminate form) T & ? @roll ‘Iﬂlgli{I

Oz e, e < ( 59




JHE -
— Y f(x)
. _x2-a . y=f(x
Wr f(X) - x—2 S
P _0%2-4 -4 n
X—O@,f(o)— 0—2 —_—2— 2
1= _ -4 _ -3 _ 3
y=ldm f) = =23
x=27%a, f(2) = 222__24 = % = indeterminate
o 2_ - gy
x=38 )= =" =5 u .
2 &1 ®ed f(x) #fe=d @& (Indeterminate form) AT & | S R B T 2 3
AT FRATHATIRT ATARAT HAT fix) = Sx—3 Bl AN TABT ATADT AT
@ | x 2.1 —2.01 —2.001 | —2.0001 | —2.00001 | —2.000001
Ax)
@) | -1.9 ~1.99 ~1.999 ~1.9999 | -1.99999 | —1.999999
Ax)
qHEE
@) | x 2.1 —2.01 —2.001 | —2.0001 —2.00001 ~2.000001
fx) | -135 ~13.05 | -13.005 | —-13.0005 | -13.00005 | —13.000005
@ | -1.9 ~1.99 ~1.999 ~1.9999 | -1.99999 | -1.999999
f(x) -125 ~12.95 ~12.995 ~12.9995 | —12.99995 | -12.999995
EsT
2_ ~
TIE BT fix) = L5 EEUHT B 1 ST @t G
TAT fESURT G | TAFT TIAEEAT AT THE | 4 f{z)
(%) BATHT x =2 TG f(x) B A HIA &5 7 ,
(@) TART ATTART ALAT T ST x Bl AT 2 B 0 X
R T S . 1?ﬁﬁfiﬁ72737475
AHT TR AT f(x) 1 A FA ATt 5
ATEATHT ATTE TEIEH G ? ATHT T | N
=~ > > A "

=) ofse T, F4T ¢




(@) x BT G 2 P TATGRETE ThIH ATTbRT TE&ET (x — 2°)

x 1.9 1.99 1999 | 1.9999 2
@) 3.9 3.99 3.999 | 3.9999 ?
(@) x BT A 2 %0 AMARATE ThaH AfsTehebl T@T (x — 27)
x 2.1 2.01 2.001 2.0001 2
@) 4.1 401 4.001 4.0001 ?

() AT f(x) BT ATAT HTHT Hi BT ? ATHA T T ASHAHT ACTR |
(*) AT f(x) BT AT STHATTATT FIq EAT 7 FATATT THEE T FZbaHT deleld |
(3) AT f(x) BT GHTTATT Hic ST 7 ATAE THelE ¥ TGbTAl AR |

qHE

. 2_ .
@) x=2 &, f(2) = 23 = 3 = indeterminate form TS HIFFT @r=raare IO FT

e |
(@) FTETTHT, x =2 BaT HeAd AT TETHT AUHA x Bl HIT 2 B ATTHHT FATR
FEIT FAER g5, AT ITeT IS AT9TF g5 | el ANAHT i) AT x BT AT 2
I TAARATE 8% AT TERT FeAehl AT 4 B 82 AT Tl g | a&d
AT i) AT G x BT T 2 T IATARETE 9 AfTehebl AT BATHl T 4 B
¥ AfsTer TeRed Ifa |
() x T | 2 BT AT THIH AlAPebT b | |/
T FATH] AT 4 BT THH A5 TSIEH g
T4 AVET G A8 EATA, HeAdehl a1t :
A=A 4 875 | R Ry N (R I I B

x—2 &4, fi)—4 &8 A

ey =4 e | e
() x BT HIF 2 %I SANRATE THeH ATl TEaT s
ARl T 4 1 THEH Al TGl T 4 qwaT RNZ )

qET AgA gATA, HATHI AT AHTHA 4 &7 | s

x =2 &, fin)—4 T, FATT A
lim o) = 4 <fEwg | y

x— 2"

P ——— ( ze3




(¥) TATH! T T qTAT THTRAHT SRTER ATThT T 18

4 AU, x P AT 2 Pl O¢ ATAEF gaT FHeAd s /
fx) BT AT 4 BT AT AT &7 T 4 TwaT el ‘— A=)
g3 9T Afebrg | AIA x BT AT 2 BT R ?

AMTE EaT R f(x) B AHTHAA 4 &7 |

TATs TGhAAT TERT, x—2 BaT, fl)—4 B, 342 1 o1 2 3 4 5 6 71
« lim _
gara " -4

<

\i

TET 2 TS a T 4 TS [ W, FAT fx) F1 ATHIRTHIA [ = 4 AT AT x BT AT FA
ATEATaE TG a=2 1 &Y ANTF (AT T AAT FATARATE) TI&T AT FeAd £ (x) BT AT
qTEAATEF TG [=4 1 AX ATAH TTHT EATE |
v YTHITHT el Helehl HFER (Behaviour) &1 FATd  x [ A e AT
TSET o 1 THTH AN (JTAT T AT FARETE) GG Heriol HAER FEAT &7, 9T & &7 |
T, x T AT F A% TSI a 1 THTH A (IAT ¥ AT FoAeare) FaT doia
HAT f(x) P HIF AqaTdeh TSI [ I AN TTHT, [ @75 £(x) P GETTAT A |

X li li li
ggbadr, " f)= xj?a, f(x) =1 FTHT xﬁ’ja fe)=1

P x—a
AT, IAT T AT ATATRTATT aRTEX ATTHT AT A GIATTHE 9T T Fiehea,
T exist T WA | Afe AT T F0AT FTHTTHTE SRT6R AHTHT Heldh] SrATTATT

gre T ﬂﬁﬁ? AT doesnot exist A |

x——1 B&T ®AT f(x) = 4x — | H FHTHATT @ISl T2 |

FHE

@) [ SR

x I |9 —1 & AANATETE A€ ATART (AT T4, rattT
x | -1.1 [-1.01]|-1.001 | —1.0001 |-1.00001 | ... [-1 Ay

f&)| -5.4 [-5.04 | =5.004 | —5.0004 | —5.00004 | ... [-5 N

¥

aTferekr aTfeTeRtae, x T |IT 1 %l ATA(ETe Uehad .
ATt EaT BeAT £(x) T HIT -5 Pl ThaH AlAb
TUH B | TqF FAdH! ardl AATHE -5 &7 |

T |
o o & @

5Y ) ofse T, F4T ¢



FEHAHAT, x > -1~ BT, f(x) > -5 &S | Aq

;
5 U f)=-5

. N 15
@) < e N
x I AF —1 & IATARATS IER AT /0T T, -/{c -
4 3 2 R : 1.2 3 4 5
x  |-09[-099]-0.999 | —0.99999 | —0.99999 -1
F(x) | 4.6 |-4.96 [ -4.996 | -4.9996 | —4.99996 5

qifeTHTaTE, x T HIT 1 %I IATAE ThaH AToTd
EaT AT £(x) BT AT -5 T ThaH AleAeh TR G |
TS FeATH TAT ATHTTAAT -5 573 |

AGHAHT, 2 1" &, f(x) > 5 &8 Fard ™ p=-s

x>

@M FweETH FHTH

T TAT T AT GMATTHE SRTaY. JUH, x hl
A —1 &1 ATSTH FaT HeATRl GIHATAA -5 F3 |

THATe ASHAHT AT, x — -1 84T, f(x) —> -5 &6
garq, ™ rw=-s

TAT y=£(x) BT AGIAT [GZUHT G | IFT AQ@TET 4T TAD]
forvemT AHIFTHT W (exist) TS AT Tad HRUA TR

TETary |
@) l_fj"_3 1)
@ rw

|qHE

@ o

(@) Tegued JTEIT==HT x &1 HIF TATaTE —3 & 92 ATSTh

TFGT, HATER] AT -2 BT 8% AfeTeh TTH 3 |

qATT x > 3" BT f(x) > 2 B | qTqT, FeATR
AT FHTTHTT 2§75, |

AL, x BT HIF FITATE -3 HT &€ AT IaT,

ATl | —2 BT &Y AfSTE TUH G |

qATT x — -3 84T f(x) > 2 | AGY, HAFH AT ATHTTHT -2 55 |

Oz T, FET ¢

Ly
1/
— °/f -
-5 -3 -2 e | 1 2 3 4 5
—/1
Il
4
5
/4 -6
%
4
3
1 \
a3 o[ 1 2 3] A\ 3 o P~
7; \
3
5
Y
il
E
] \
I Y N B
.4 = \
)
3
5
C RS Y




TH FATB AT T AT HIHATAT SRTEY AUHTA FeATR! ATHTTHT -2 F7 |
< lim -~
qad ) =2

N

(@) feguerr d@=TwT x F1 AA IAETE 5 BT AT ATTE [T, FATR AT 1 H A
Al TTH | AATT x > 5 FEf () - 1 B | T, FeATh AT ATHTH |
& |

N

T, x BT WA ATATATE 5 B 89X AT YFQT, Helddl WH -3 7 G¢ AT
TTH G | AT x —> 5 B& f(x) > -3 B | TG, HATH! ardT JHAAT -3 T |
TG, FATHT TTAT T AT ATHTRTATT aRT6R AU FeAThl AHTTHTT Tieh T
afepe (limit deos not exist) | EPI| xh_njs f(x) =does not exist

(8]

) faguar emife@r x #1 WH AEiEE 2 & 6R A
AfF TFET, BedHl AN ATCET TH Albad el 3
TR T AT AR T AR T e 1
()& | 3 71; T AT
T, x FT A arEtaTe Wi 2 F Ay Al o, S \
HEAAH HIT 2 B GY AAF TTH F | -

qATT x > 2 Bal f(x) > 2 B | 994, HAdS gt
GHTTHA 2 575 |

T BeATh! AT T ATAT ATHAHTT SRTeR AURTA FeATh! GrATTATT Afb T
AfET (limit deos not exist) | FATA ™ #(x) = does not exist

T 6.3

I (®F) x—-3 @ A e | @) x—5 B A TETR |
@ Mmoo =sE ad aeEE g <1 9 ad e
@ M =4 F ad T

(F) x B G m H1 UhaH AlAF (G147 T IAT ATTRATE) 2T f(x) BT GHETTATATS

SATST Aghd ddhl A & Tel G 7

o Mo G e i o a
x-9

fasua T |
\x -3
(%) x=0,1,4 T9 @I f(x) BT A MR |

2. AT f(x) =

st ) ofse T, F4T ¢



(@) x I & AFAHT HAd ATEAT FET (Indeterminate form) AT G 7 A&TR |

B f(x)=

x> —
X_

146 fasusl 3 |
(@) x=0,1,3 T4 @I f(x) P AT BB |

(@) x P HT HATHT FeAd AT TET (Indeterminate form) AT B 7 TETald |

TADT ATTABT IT TR T Ik ATTARTHT ATITRHT [TZUHT FeATRl FHTHTT I
TSR

(<P)

()

> =~

lim

3 t2)

X 2.9 2.99 2.999 2.9999
x+2
X 3.1 3.01 3.001 3.0001
x+2
lim (2x—3)
x— -2
X -2.1 -2.01 -2.001 -2.0001 -2
2x—3 ?
X -1.9 -1.99 -1.999 -1.9999 -2
2x—3 ?
lim (+2)
x—4
X 3.9 3.99 3.999 3.9999 4
x*+2 ?
X 4.1 4.01 4.001 4.0001 4
x*+2 ?
lim x’—-9
x— -3 ( x+3
X -3.1 -3.01 -3.001 -3.0001 -3
¥_9 ?
x+3
X -2.9 -2.99 -2.999 -2.9999 -3
¥_9 ?
x+3
(=@




5. (%) UZa BAT £ (x) = ’5:; feguet o |
() f(2)F AT T T 7
() £(1.9), £(1.99), £(1.999), £(1.9999) T | TT &S x T AT 2 H &
AT EaT HATH! ATAT HIHATTAT Hicl BT 7 AZHAHT A&Tad |
(i) £(2.01), £(2.001), £(2.0001), £(2.00001) T HIT UAT AT x I HIF 2 &
¥ AfSTF a1 HATH AT HTHI F(q BT 7 AHaAT ACTerd |
(iv) ARl %ﬁmr_vm‘rr Hi EAT ? AZHAAT ACTed |

@) QE‘JWf(x)— 9 faguar 3 |

() fQ)H a4 a»‘i%r g 7
() £(2.9), £(2.99), £(2.999), £(2.9999) I HIT U«T &G x %I AT 3 H &
AT EaT HeATHl ATAT HIHTTAT Hicd Bl 7 AZHATHAT AETald |

(iii) /(3.01),£(3.001), £(3.0001), £(3.00001) I A I Mg x HI AT 3 B
4Y AfTEF a1 FATH! AT HTH F(q BT 7 AHaTAT AT |
(iv) eAdHl AHTTHT B 8l 7 9] g SehdHl d&Tald |

TR
li li li
@ T, Gxtl) @) x_’)’"3(2x—3) @ I (4
li li li
@ -2 @ 2, ee+ = -3
lim /x—1 lim -2 lim /x—1
@) x-3\ G x> a\sFT ) x5 A
lim 2 lim P2x—6 lim
G x—2 x—2) @ x—3 x—3 X—’2(4x 8)

7. WWWWWWWWWW@WW

lim x*-9 lim lim x*—16
@) x 3= ) x> \5x=3 ) x>z
lim x> —4 lim /x*+6x+6 lim 2-i-l
('J) x—2 m (g:)x_)_?, ﬂ (ﬁ) x—1 1

55 ) ofse T, F4T ¢



8. UHINTA THa :

lim rx*—1 lim /x*—2x+4 5 lim ,x*-8
@) S i(5—1) =3 @ s W):E @M oo 5—) =12

9. @A AHAT T AITRT TIEEehl Iu [aTerd |

2 4
@) A fw- T, e
e, o rwr e n
\[LThIT]
\L h /
(@) A f(x)=x* T \ ‘ |
e e M e :
h
(M AG f(x)=x® IT |z ;/
e, o T ,
i
I
1
o~ N Y
(&) ARy =f{x) B d@IAAATE _
e, o pwr e
GHTTHT OAT ATS el |
y /
9NN S N Rh J‘/.’r—lr-
10. =TTl d@i=rT &<l favg 2 AT ®eAT f(x) Bl "\ /-‘—-“’
frrerTe At T Afe=g a1 afered wroEfeq N Y
N Q\ \l 2{
i

Ofezger TIfTE, e § C k5%




11. SR @i &30 favg 1 AT A f(x) H1 JEIAT
Al T Afehvs, AT ATkTT FROGET TR |

=1 123456

oW
o N N 0
1. RTETRATE @ISR | 2. (F) 3,4,5, 5 @) x=9
(g) x=4 4. (k) 5 @) -7 (M) 18
.0 . lim lim
5.%) 1) i) o, =4 i) o f)=4
0 . lim lim
g) 1) 0 ii) ¥ 3 fx)=6 iii) ¥ — 3 fx)=6
6. (k) 7 ) -9 M-8 = -1 (13 (=) 5
ST) does not exist (V) 4  (31) does not exist (@ 2
4
7.(@%) 6 (W) 6 (M) 8 (%) 35 0
9. (%) 2,2,2 @ 1,1,1 @1, 1,1 (') 2,2,2
10. does not exist 11. does not exist

o
3. (%) 4,57,
(&) -6
. lim
) Ly S)=4

iv) xll:)”?’ f(x)=6

2
() 3
(&) does not exist

(<) does not exist

%0 )

Ofeeger T, el §
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