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1870 | T S TIfUTae ohvet 3R
gefhe 7 0 fuy=-fy= fafus
o fag fwan om 3=+ 9% f<amn
o fF T® arafas =& &
T Ardfas §@m W W TH
fag e € ok wem W %
Y% fag & Sa wh g
S, ST (1845-1918) greafas wen Bt B T, S2fFE (1831-1916)
IMRfd 1.4 ST 1.5

3T 3 foh T W@ W T 9 TURHY SEmstl w1 wH Ui few
ThR T Thd T

SEME0T 3 : W@ W W fp &1 WH fuie (1 fefim) s

Tl : I8 WAl ¥ 3@ S ekl ® 59 wen gt 3 o ‘
T Il T BT Teh Teheh (W) hi @aTs 1 ST alel o Cﬁ

OABC sy, (fae Ifd 1.6)1 79 oM weermie i e | ) lA

Tk TE W@ THA E T OB= [P =2 R W W@ W e
T, H e R Fefud @ 22 9 S @ R S gehdr 21 39 9

1 2 @A gC o I O I o WY FU 99 |, B 1.6 I WA &
T ARG ST (JFGT ARfd 1.7)!
:

\
ﬁl‘\ﬁ
I

S
>
<K
\8}
W
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& Ygfa 9
aeft o <@ ® % OB = /5 B1TH WHR I TRl Y O Fiohg 3R

OB = 51 WM Wb =19 (arc) GITHY St G W@l i fog P W Hred 21 e
fag P& W@ W/, & W@ g R

SETEIUT 4 : arias §E& W@ W 3 & WH HuRe sl
1 : 3B BH STfd 1.7 I TH: o

D
\\\
\ET RN
1 \\ \\‘/ 3
} } —t— = }
3 2 71%0 APQ 3
IMRfd 1.8

OB W Theh oielE ol @id BD i T SHItoT (S&l foh ewmepfa 1.8 o fe@mn

T )| 99 TEAIRE Y AN W, 5 OD = (x/i)2+12=\/§9m%ﬁm%|

Th THR 1 TEEFA ° O 1 v 3 OD &1 B He T =19 @ifge i
T @l Hi fag Q W e 1dd Q, 3 % E @l

T YRR \[n—1 1 TE FUR 8 §F & 9] 39/, F wE i
Thd €, & n Th AR Ui 2

gyt 1.2
1. = U TE Fun g € O o €1 RO o Wi 1o SRS
() T SR W Uk Ao Ge Bl 2l
(ii) HE W@ 1 Y&F fag [ ® ®Y 1 B2, Sl m TH Wiehd G B
(iii) Tk TR @A Ush TR HeAl Bl 2

2. 0 gt oFTeHes quiishl ok eieet oTafE B B2 Afk @Y, i us U gem o
T w1 3T AT S TE 9 T 2
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3. femmu fF den W w5 %1 g ger frefua e s asar 21

4. wen & fau fraerem (avige affe @t
TOAT) : 0TS 1 Th o<l 9iie efifey R ==
§ T fafu 9 “aﬂﬁa@r it (square root spiral)
T T FIT) Fo Tt T fag O wifSw @ik
QWWH’HQ"@T@E(M% segment) OP Eif9u|
Teheh T oled OP, R ol {W@rEs P P, Wiy
(RRET Bl 1.9)1 39 OP, W dl TGS PP,
Hifu| 79 OP, W e @rEs p,p, Wif=m|
39 WfshA1 1 S Wd gL OP, | W Teheh el olcll @idl (@GS W=l 3]
T@rEE P P WIS Y Tehd 2| 59 Yo 19 fag O, P P, P, P ... T T T

12520390

3R 3= fae V2, 3, V4, .. i T STl Tk R Fider W FHT A

e fd 1.9 : age |fiet
&t AT

1.3 drdfash WEAW 3T Sk S9med UER

TH FTeER W, B U ST gieehivl § Ui Sl erafiE wemstl o Stee
FHA1| 3ok fay T anafdse §ENsl o IWMAd TER (expansions) W fo=R
H AR @ o o ew ufmT weme iR e wemet § 9% % o
T 1 7Ol 1 WA R Ghd © @1 L T8l 79 39 9| ot e 3
o ardfas TEmell o IWEAT YGR H1 TIR Hih [hd YR T& W@ W
aredfass gemet & yeitfa e smar 1 it gW orafem wemsti i qer
o it demet 9 sifus ufifad ¥, sufae en oot ==t o) gemsti 9 ury
| FEl 9eh q Sere fou T g ?,%,%IW’WWWW
3R 3fEu o #2139 HE GAET (pattern) W HT Fehd T

10
3

7 1 oo
SR 5 ¢, o ﬁ?;év‘ YT WER 1A i)
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' ¢
[3.333 0.875 0.142857...
3[10 8[7.0 1.0
9 64 7
10 [ 60 30
| 9 56 28
10 [ 40 20
| 9 40 14
10 0 60
56
B 40
35
50
49
1
1,1, 1,0, 0 TY:6,4,0 9:3,2,6,4,5,1,
qTeh : 3 T : 8 3,2,6,4,5,1,...
HISTh : 7

el o fRA-foRT Tl WA i 27 okl % W %W i Sl W s

<1 =feul

(i) @%Wa?aﬁﬁqma‘foﬁﬁﬁﬁqu‘ﬁgwqrd FHTT YR T
<d @l

(i) 9 BT RGN Ee § Wi (entries) H G WS W HH Bl ©
(%ﬁ@a@lﬁgwarﬂ%ﬁ%ﬁ'{mw3%,%ﬁ‘ﬁﬁaﬁwﬁr
sfEer § ©: glafteat 326451 € IR WS 7 @)1

(i) A o T TR Sl 8, A ATEA (quotient) B T T Tk RGN
@’@:W%ﬁﬁ%(%%fﬁqwﬁsﬁw@ﬁr%ﬁ%aﬁ?%&m
Gl | RN @S 142857 WS €l €)1
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TRy Fed SR U MU IR 9 7 I8 gfawy ure fRe €, q{@ﬂ%’?
(g #0)%h &9 &t Gt IRw= g@met W o] Bl 81 ¢ Wp ol 91 3 W A &I
I Tt € - W A I YA e S 7 A kA ft g T B @ SR a9 7 W
Al 1 T RN S@e W gl 21 S B6 Yok feefa W stenT- et
foamr &

fearfa (i) : 9 9= &1 T R
%mﬁmﬁm%i@%ﬁwaﬁéﬁmwwaw%ﬁﬂ

7

] 639
< 1 TECE TR 0.875 21 3T TR © 15 =05, =2.556 2157 9t

feafadi & $o wifm =2l & 918 SIMed YER 1 $d e S @1 g9
Hemetl o TYMHeE FHR i |id (terminating) SIHCE Hed

feerfa (i) - 9 et oft o= =& grer 21

%ﬁﬂ%m@rwﬁﬁ,ﬁma@mﬁ%%wwﬁ%mwﬁwaﬁ
ot 2, FEd qemed TR fRAR SR T §1 g s o, o IThe o Sieht
* T NI TS W el 81 99 80 TE Hhed @ [ T8 YN ATerErt

1
3Tt (non-terminating recurring) g1 SR W& ferg, 3" 0.3333... 3

1

- =0.142857142857142857... B

& frEr ¥ fau %aawwﬁg,ﬁwﬁrm%,ms@ 03 % w9
ﬁmﬁ%wﬁw,aﬁ%%éﬂwﬁaﬁﬁm 142857 1 g

At &, e T - A 0142857 % w4 ferd §, el s % I e
T TS, Akl o W WS Hi The HAAl © @l TG Bl g1 WY €,
3.57272... 1 3.572 % &9 H fo@l W1 Gehal 21 o7 39 9@ Sl 9
IFEEE e (YET) SYHeE YHR UK e @1 39 e 8H T SEd © 6
AT FEetl o IYHed YR % hadl 3 fasey e € Al 4 @@ w9 @

I S (3TId) STEdt B 2
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&I UG 13

THoh fIUd 319 3T I8 4 ooy, foh H@& W@ W Fo T AT 3.142678
S GEATd g B € g Semer WHR Fid gl ® A1 1.272727..., i
127 SIE wE U et €, fieen emed YER ST STl 81 sed S
3 Te frepd et Wehd € o 97wk ufem S 22 39 SW g, B 39
79 fag & w1, g 9 ST AFR 39 qeF I YRR wa1 @ia fefaar
T WA B

SETETTT 6 : fXERY fF 3.142678 UH URET TEAM ¥ SR I, T 3.142678

ﬁ?%mﬁwaﬁﬁmaﬁpaﬁ?qwﬁ?%aﬁ?wo%l

3142678
1000000

aeu o '9 Su frufd wm fomm =, Sefe <Imea Y9R S92 il

T : TRl 3.142678 = 21 o7d; I8 TH IRET gE 2

sareor 7 : fe@mEe fF 0.3333... = 03 &l géﬁm T =aq a1 9l ©,
Sl p 3R g quiien € 3R g = 0 1
T : ik BH 98 T8l SMA ® T 03 9 B, 37d: BT W 'Y x’ WA ol

x=0.3333..
a9, T8 o frafa @ Sl o #9 g o e
Rl 10x= 10 x (0.333...) = 3.333...
I, 3.3333..= 3 +x, Ufthx = 0.3333... B
ERIELS 10x=3+x
x % T 8 6 W, T T@ W@ e 2

9x=73
33[?41& X = %

o - p \¢ o
sarevor 8 : fe@me 5 1.272727...= 127 = " & ®Y 4 e fmar S ek

%,\_ﬂﬁ pﬁ?q'{”ﬁ%‘% 3ﬁ?q¢0%l
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T WA WSC x = 1.272727... €| iR Tl & bl &1 TR €, SEfeq g
X1 100 @ TON Y Bl TH T W, T T8 W Bl € :

100 x = 127.2727...

aTa:, 100 x = 126 +1.272727...= 126 +x
ERIELS 100 x —x = 126, 3Mq 99 x =126

126 14
el AT

- < . 14 —
Y TGk 3H facim 1 Sifg Y Ghd ® T o127 2

SETET0T 9 : femmEn fF 0.2353535... = 0.235 & gé?mﬁama»—{m%,
S paﬁT qTJTh?% AR q;tO%I
T HM AT x = 0,235 1981 98 f@y fo 2 =t gghy & e ®, W

e 35 ® TN B 21 e T R w1 g 8 @R, safey & w
X1 100 ¥ TOT L &1 UE HE W, e T8 WE Bl ®

100 x = 23.53535...

THfery, 100 x = 23.3+0.23535... =23.3 +x
a1, 99 x =233
233 233
371, 99x= "4 gy = 900 &
233 _ . .
a9 3k faoim, stefq = = 0.235 ®T ot W9 W FH 2

990

n ~ n . p .
oT: STEE SAadl VWA YHR arell Yodd Ged Hl v (g#0)%F &I |

e el < Tkl €, el p 3R ¢ qUileh €1 31T B 79+ qRomEl ol Geg o
T YR FH i

T GRAT G T F9EAE FER A7 dl Gid glaT @ 1 SadH! Edl gl gl
oy &, 98 §&Tl, [F9HT q9Had YR Gid 1 SHa9H] Edt 8, U uRAT
q&T Bt 2
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I BH 98 WA ® T uRHa e o1 Sumed TOR 99 8 Hehdl g1 o7 U9
33 € fop erufid wemstl o1 9me YER I il 827 $W €die ¢ 0 %
ITER &0 7e Frohd bl wehd & fop o Gemeti & oMol WHR Sad T
STt (non-terminating non-recurring) gl or: IR ufmg gemsd & fore
AT T U7 o GEM  SUREE HErEl %1 U 98 BN e

TF FURET &I F1 TIHAT JER GG STAE Bl 81 [Feiad; 98 9E

RTGeT T9eid TR FagrHl sTEd giar &, sTaRad gl 8l

fUse 3T=sg ¥ T Ueh STURHd §@A10.10110111011110... ST == &t il AH
AT foF 5=0.10110111011110... B1 & T foh T8 el ! 81 37d:
SR SAIC T 07 o STER T8 IANHF B1 WY &, T Ff eam Aoy fom ey
sh WAEY URMHG ®9 ¥ e URHT e SiAd Y Fehd @l
gufag ity gemet ; SR ach Gad 1 F1 WA €2 Fel FB RO
T Sk Ml TER fRu T €

J2 = 1.4142135623730950488016887242096...

n=23.14159265358979323846264338327950...

22 74 . ~ 22
(e SfSe T 79 9= El I 1 R Teh Gfehe A HHd T, ek = 7%0

ot | TS A SURE FEmstl o e YER H Afus 9 eifuss oiehi
F IO FH F faf awde fawfad #1 21 3= & fau, gyed: s
faare fafd (division method) ¥ /7 o SIHE FAR H TRl Sl T HLA
oY € W B Te T ek a1 © TR geags (Shen-frem) |, S afkew
T (800 £, - 500 €9,) & T Ty €, 7W /5 k1 TH G °H W

1 1 1 1 1 1
\/5:l+3+(Zx§j—(3—4xzx§j—l.4l42156
o AT o a8 o8l § S fF S yem Ui Svmers Tl 9 e ferg feam
T Bk YA YR W 3Afueh § 3 3 U O 1 Sfaerd I
=k @ 2
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A 1 TG AfK SAhTSIS &1 o8 Jgall AR o
TSEH 7 oF SOHTd YER | 37 i ifeRfera foman
o I8 I8 @ 56 3.140845 < < 3.142857 Bl &1
STYIE (476 — 550 %) 7 ST Tk HE™ WRAE TioTad
3R AR &1, ¥R SeHad €I d% IS 7%kl A
(3.1416) F@ fHa o1 39 o ol SR 3=
e fafer™l (algorithms) T TN ek 1.24 feferam

MRS

;;Tﬁ arfer a;na‘cr TMl T 0 1 A AR Terd (287 PP P-212 AP P P)
ST g1 &l TR 1.10

R 379 89 2@ foh fore TR ouftiy et o< &1 sl 2l

| 2 . pa
ISTEITT 10 :73ﬁ17é3aﬁﬁ@m&ﬁaawamww.

T B 2@l § TR %= 0142857 21

3T: 9 Wodl 9 9% URehfad & 9&d © 6 %:0.285714 2

%ﬁ%%%ﬁ@m@@mmﬁém,wwwmm

FW T S ST SHl o W9 fRud oWl sHEdl Bl Tl 39 YR I S
HIRfHd &Y ¥ 3 ST T H HHd ¢ 39 THN i G H TH IR
0.150150015000150000. . . I

gyTaet 1.3
1. fr=fafed fa=i =) <ogea €9 4 fafan 3K gaqee fF 9eis 1 <9med J6R
FE UFR FT T :
36 1 o gl
0 1o ) 77 (i) 45
.3 2 329
(iv) e} v) 11 (vi) 200

2. maﬂﬁ%%%:o.mzsﬂ N TEa H, o 9 KU 5 = oY g% S g
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. TreAfafea = f%wﬁmaﬁﬁq,aﬁpaﬁ'{q{uﬁm%amqio%:
i 06 (i) 0.47 (iii) 0.001

) o.99999...aﬁ§$mﬁmaﬂﬁmwmaﬁwﬁaﬂﬁﬁm%?
Y eAF SR FHE & WSANE oF Y 3T KT @iefrdl W == S

%%Wwﬁmﬁéﬁwﬁr@@ﬁmﬁﬁﬁWWwé
bl 87 T ST HI S A o foau faarsm-faan i

f@ﬂ)%@ﬁﬁﬂﬂ@aﬁéﬁaﬁmm?ﬁmﬂﬁpaﬁ? ¢ iR

2, et 1 o sifafiem o= =g SyafTs [orEE 76 2 iR fraen | e
FEqU (YER) B M AT T A N Hehd € 15 ¢ 1 HIA-F1 01 o9
HIR HE =AMMET?

. T i e fafen f59eh emed TR SFeEE S @l

) w&ﬁaa@aﬁgaﬁ%%aﬁaﬁ?ﬂﬁw—wmﬂ@ﬁmﬁm|

. waey T frefafaa gensi § sia-oa ged aidd SR SH-sH ged
i 2

(0 23 (i) 225 (ii)) 0.3796
(iv) 7.478478... (v) 1.101001000100001...

1.4 ardfas GEmeil W Gimand

fymell wenell ®, o9 W@ Ug ¥ 2 fh um wed 9w sk UM o
HHEET (commutative), 8= (associative) 3R & (distributive) =l i
TIe F ¢ SR T qE ot U3 ok ¢ R AR 79 @ ufem geme # SiE,
T, TOT A (Y BIEH) AN E, G F B Th qRHT G W g @
[ S, SIET, TON 3R W o |el IRee SEAd W (closed) Bt €1 TRl
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18 Tford
&0 98 ff J@d € o erufe e off @ ik ue o swufafe, aeed sk
deA-frml il Gqe R §) TR, STUREE GEme & A, i, TR iR
Wwamﬁﬁtrﬂﬁ%ﬁ%lW&W,(ﬁ)_(ﬁ),(ﬁ).(ﬁ)aﬁ?
17 s

ﬁv&ﬁaa@mél

AEY 36 98 <@ T S TH URHg e | uied e sied © 3R T
UREE HEm % U SR "' § N % §, o o e 2

SR & T, 3 Uk STuREE wE ¥ dE 2 443 3R 243 T §2 Hif
V3 TEH S ST SIHed YER ), SEfeT T8t o 2 + 3 AR 243 &
faw ff ¥ B em@: 24+ 3 3R 243 ot ewfuE wed

SETETTT 11 : S olﬂl“wquw\/g,%,\/hm,n—z FufeTg Fed € =1 e

T 5 =2.236..., /3 = 1.4142.., n=3.1415... €

GE| = 15.652 l—ﬂ—ﬁ—swm 2l
7\/5—55,\/5—\/5\/5 5 =J.

J2 +21=224142..,n—2=1.1415...

T |eft SOHE Sl e €1 T 3 Wil eTafeE Hed €

FEAETOT12 1 242 + 543 & 2 — 343 H gy

7 (22 +5V3) + (V2 -343) = (2v2 +42) + (5V3 - 33)
—2+DV2+(5-3)3=3V2+23

SETEIUT13 1 645 &l 24/5 © TN HifsTl

T 65 x 245 =6x2x 5 x /5 =12x5=60
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qe ygid 19
JETETUT 14 : 815 i 243 § oM S

. . _8 3x5_8\/§x\/§_
el 815 =243 = NN 45

3 ISR ¥ oY fefefad qeal o e 1 SR Y Hehd € S W e
() TF R Hem R U S G oSS A1 WMl Sufey B

(i) T STIRHT &A1 oh WY Th X (non-zero) TRHA HEAT T TOHEHS AT
TATHS SARHT Bl 2

(i) I B9 I AT FEwst +i WS, FeH, N L A TH TR T Hl
T o e 9 9m 3, A uRume uimd @ suRed /3t @
bl 2l

379 BH SOl T ATdfoeh GEART oF i TRt i WihAT (operation)
W FN SR AR T F AR o TH WFd GO 7, T Jg =p F1 3 T

p=q >0 | TE GRATT oS ardfas Gensti | ol o] w1 S Gehdt
2l

A AT ¢ >0 T ordfoh e =1 q9 g =bH 34 & B =a b >0
2l

TR 12 H, T T 3@ € fF fhe wn
T W R f,; Hl, & n TH AR qOIR
2, Trefua foran smar 21 1@ &9 g8 feand fw
fF8 YHR [y HI, SRl x TH G G OAES
arEdfersh @A €, SAHAT (geometrically) &9
Y 0 T ST 21 SeE & fau, e ww
T x=3.5 % foaw W =) sreiq g9 V3.5 ITFfA 111
S €9 9 W S

T 3 g W@ R TH R a5 A 9 3,57 & 30 R fag MM | & T

fag B e 8, f5@@ 7 AB = 3.5 The (I ompfa 1.11)1BH | Theh
F T R fog @Y R W U fag #C A fifSu AC 1 weE-fag 9@
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HIY IR 39 f6g &1 O AF «fST Ol & R OC 1 BN AF Th
g TEY AC W ofd TH UEH @ ©ifeu S B W g W @ @i
g ®1 D W et 8l @@ BD = +/3.5 2l
afereh oIk ®9 §, /x 1 AF A0 HE F
foTq, Sl x Toh ©FIcHe ardfash €@ ©, T
tm faig Bod €, TS o AB = x Tah @
AR St o ereRfa 1.16 o fe@mn w0 7, ©w
Tt fag ¢ #ifse S99 ff BC = 1 t&® =
e, s fom g feafd x=3.5 o fag e
2, T BD=+/x W@ BAT (MH 1.12)1

29 39 IR &I TEUFRE Y99 # 9eRd 9 f9g T 99d B

e G foh @Rt 1.12 o, A OBD T HahI0T B9yl 81 9 &1 freem
ThE 2l

x+1
#d:, 0C = 0D = OA = —— TH%

3MeFfa 1.12

x+1
2

x_(erl)_x—l_
3Hd, 0B = 5 5

3d:, TEANIRY THE oF] W, BH I8 W T e
S, : Bz_(x+1]2_[x—1]2_4_x_x
BD* = OD? - OB = | — =%

Y 98 W e @ R BD = Vx ©

TG T 9 U8 A &l U T oiR sunfudt fafy @ St @ fe s
aredfass gEmst x>0 o fou, |/ a1 e ©1 AfE en gem W Wy #
fearfq ST =Ed €, o 3MET @H W@ BC i @ W@l HH o, Bl Y HH
o SR CHIHAA o, fE-3nEI B i ohx 3R BD i B A T =@

ey St S W@ i E W sl @ (3f@u eepfd 1.13) 1 9@ E, Jx frefa
F 2
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3meRfa 1.13

379 B S 1 STEURON 1 e, wqeel SR Saw 9 9 49 Tl
SRl 1 Tk YTk qUleh §, T @] hEAT WR| ST A1E e o fwelt st
o o aigell SR SHEl w1 SIEEE Y gk R
Y3 FN B2 BH WA € T I Uk ueHeh S € fSEeh 5 8 €, @R e
I YA A W Tor B TR 35 =2 %1 Y €H 3243 1 HA M€ B
F Y TF TH GE b WD © s TR p5 =243 ®1? SW © 3, o,
/243 =3 g3
T SR ¥ FA A f; IRAG FR Ghd T, Sl 0> 0 Th S&fash q@q
? 3R Tk YFHS qUR B2
qH AT ¢ >0 Tk odfoeh 9@ ® SR p Uh eAAS QUish @1 e
g =b &R b =q 3R b>01 A AT R 2 Y8, 4a A A vg
Yot " 1 H T8 (radical sign) el S 2

e BH FEI onigell W el o WewHRT (identities) ¥ @ € W fatu=
fafeai o Syantt g 21 freeh weansti o oy 39 @ 2 wdatiwEt 9 ok
B Teh &1 I qAuHeRTd arkdfas emsti & 4 W UM o s e 9 ek
TEdHE®T (x +y) (x — y) = 2% — ) ¥, W& x @R y drEdfae® e g,
it 2l
T SifST ¢ 3R » e ardfas St 2l ad,

() Jab =~Jab (ii)\/%=%
i) (Va+b)(Na-b)=a-b (v (a+b)(a-b)=a"-b
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) (Va +b) (Ve +d)=ac +Jad +Jbe +bd

(vi) (\/Z+\/3)2=a+2\/%+b
SN B9 3 gadhahisl & g favw Reufel | fa=mm #3

3aTE 0T 15 : frAfafaa =aeihl &l T Hifed:
M (5+7)(2+5) (i) (5+5)(5-5)
(i) (V3 +7) (v) (VIT=V7) (V11 +7)

& (i) (5+\/7)(2+\/§)=10+5\/§+2\/7+\/§

(ii) (5+£)(5—£)=52—(ﬁ)2=25—5=20

(i) (V3++7) =(V3) + 24347 +(V7) =3+ 2214 7 =10+ 2421

() (VIT-7) (V11 ++7) = (VI1) =(V7) =11-7=4

fewuft : s T for IR o6 ST § KT TN 9 “oRa s @ s aw
2 o ook &1 IR wemel SN oruiag wemsti & 4 % ®9 § foe
Bl
%ﬁmwwm?wuqomgqﬁ%E@Ti@ﬂﬁﬁﬂﬁ%,waﬁ?{

! TE U Hd &1 B WA ® TR 98 T S Bl A & Th uiHd
@ B, d 39 Wl 9 ' foRa S Hehdl ¢l STSU B9 *@ f o BH T
RWW(raﬁonalise)Wm%, aahwaaﬁ@trﬁﬁawﬁ
afiafda oY Gehd €1 $8eh fog BW anfgell o gefua gddfimet 1 ey
B B1 B W <@ TR W kW feman S Gehal B

Wl(u%%aaﬂw&ﬁwaﬁﬁm

W:w%aﬁw@wwﬁ#wﬁmaﬁ%,ﬁmﬁawwm
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ah w75 TR e e e e %aﬁ%ﬁwaﬂﬁ

W eH T qod oSt WIw el §, iteh g—léﬂ 3Td: 31 QA 9 I Th WY oH
W, T T8 Wi Bl 8:

11 V2 V2

NN
Wwﬁ%aﬁm%@mwﬁaﬁmwéwélﬁo R 7 % AeA feor
2

30T 17 : +f o B 1 IRUTRIIT HifSq|

1
ol : 3ok foIU g9 S & T HAHTHRT (iv) T FANT H Se 3 Fl2-BF
O KT R AN < W, BH TE U Bl €

12I2J—
2+ 2-3 43_2_6

30T 18 : o B T IRUTRIIT HifST|

5
V-5
T : el B W S T GHHRT (iii) T FAN B

5 5 BN 5(V3+45) (s
MR EN R = ) R

3STEY0T 19 o B 1 IRUTRIIT HifST|

|
" 7+32

S [7-32)_7-32_7-32
7432 7432 \7-342) 49-18 31
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24 TfoTa

3Td: ST Teh ook oh &Y W STl el Tk U% BT € (A1 HiE HeA won fog &
Bl), a9 30 Th UH qod o W, TSEeh B U ufed " ¥, ®uldaid s @
foranfafyr 1 &7 &7 YRAIFT (rationalising the denominator) g1 Sl ]

yEet 1.4
1. waEu 99 € T gemet § wF-hiA g € RS- ey €
0 2-5 i (3+v23)-23 <iﬁ)%
1
(iv)ﬁ v) 2=

2. frAfafe =Sl § o Y&® 5 &l WA HIST:
Q) (3+\5)(2+\5) (ﬁ)(3+\5)(3—\5)

(i) (\Eﬂﬁ)z i (V5 -V2) (V5 ++2)
3. SR AR B R 1 ) T g O (HE e ) SR S = (AE

AT 7) o U | qRenfoa feman S €, sverfq nzgém'a'wawaﬂ

AT Tl g Tt €l € Fob ¢ 7o 21 39 Sfaferie w1 frmeRor e
e TR FH1?

4. T W W /9.3 F FAEfua ifsm)

5. fmafafag & &2 1 aRegstor sifsa:
1 i} ! 1 , 1
@ \/7 (ii) \/7_\/3 (i) \/g+\/§ (IV)ﬁ—2

1.5 arfees dEmet o fau =rais-Fem

F 3! A€ & o FeAfafad &1 Seiso 79 TR &9 27

G 172.17°= (i) (52)7 =
Lo 23" :
(iii) 3 (iv) 7.9 =
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& TS 25
F A f=fafed s oaa fee 92

G 172 175=17 (ii) (5%)7 = 5™
2310

(iii) =57 =23’ (iv) 7. 9% = 633
23

T IAU B WD HH ok fow, ouH FeAfafad smaiee-f=dl (laws of
exponents) 1 WA 369 T &M, [Tl a, n 3R m Wiehd G &1 ATh! I15
B T @ & SMER (base) AR m R p I H€iH (exponents) chgl SIIdl ? 1]
SenT steme o fumelt wenel o 9% ¥ €

(l) am . an — am +n (11) (am)n — amn
am
(i) —= a"",m>n (iv) a"b™ = (ab)"

() M &2 THHI AM 1 | 3T TE AT T8l & L goh B b (a)’ =1
BI1 1 o, (iii) I <] hich, MY %=a‘”m«'ﬂﬂﬁ%l a1e 79 = e
%1 UM Hdleh] T ff o] X Tehd 2

31, 3 o fo

1
Dy 177177 =177 = — i) (53)7 =51
) 7 @ (57)" =5
23710
(i) S5 =237 () (179 =(63)”
oM it g9 frefafea sifiyses & =@d ©
21 .
i 2.2 (ii) [SL]
1
75 LR
(W) -+ (iv) 135 -175

1
3

T I eifieher fF9 YRR 01?2 I8 @ T § R 9 ik, e
AT BH Teed T b 8, SH eufq o off o] e Tehd €, Sieh SR U
SRt e 8 SR s uRed e 7 (S e % W EH 98 S

|
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% 3 frm o=l ff ] @ gd €, T " ardfas 9@ @) | W, o
il 1 oM 39 ¥ Tedd SR 3 FEEl I A R @ Ued, T@ gH ol
AEvTh ¢ fo, S0 & fau, 42 0?1 9@:, 3@ e § eH $ I AT
1fg 1 T YR R ferean S €, Sl @ > 0 U ot qe@en @
" AT >0 T aafas G@ ® R 4 UF ATE qUish B A
2fq = b B R, Sk b = q S b > 0 B
iRl i A W, T ¢/ = " % ®9 H GRWI Hd &1 SR o e,
Y2 =25 B @ BH 42 HI < A 9 @ wEA B

3 1 3
42 = [42] =2'=8

42 = (43)% =(64)§ =8
3, B U€ YRS 9 Bt e

A AT ¢ >0 TH adfas & ® 9 m 3R o TH quieh ® fR 1
fafter STeh1 SiE 31 IWAMS TUFEs &l € @R x> 08| @,

o - (¥a) = o
31a: aifoq foega =i =M 3 €
UH AT o> 0 Tk ot el € 3R p 3R ¢ g gend €1 e,
) a.a=a" (i) (@)t = a1

P

(iii) Z—qza’"q (iv) @b = (aby
319 377 98el I¥ T TR 1 S| A4 w oh fau 3l w1 w@n
Thd &

SETET0T 20 : WA HIT: (1) 23 - 23 (ii) [SLJ

SRR

1
75 Lo
(i) — (iv) 13 -17°
73
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&I UG 27

B :
@ 23.23=2V Y =23=2'=2 (i) [35} =3

1

75 i) B2 1o ! L
(i) —=7" V=715 =75 (iv) 13°-175 = (13 x17)° = 221°
73
gyAEet 1.5
1 1 1
1. 9@ Hie9: (1) 642 (i) 32° (iii) 125°
3 2 3 -1
2. @ HIGW: Q) 92 (i) 325 (i) 16* (iv) 125%
1
201 1Y 112 LI
3. WA SIfTU:(@) 23. 25 (i) (3—3J (i) — (iv) 72.82
114
1.6 |RI9T

TH A °, A FefarEd T 1 e e 2

1. EA i IR GEA el S e, a0 5 f—o}?wﬁ%@wmﬁ,aﬁ
p 3R ¢ YOI & g =072

2. HEA 5 1 URHY G el Sl 8, € 39 £ % w9 ¥ 7 for@n s g
B, W p R g i AR g0 !

3. TF URHT SN 1 UHeE YER A1 A 9id 2l § A1 SHed et s gl
19 &, 9% qe, e o YER 9id A1 ST e ©, 9T gt 2

4. TH FURHT G 61 THAS TR SHIEAT S BT 21 W &, 98 e
TR TUHEE YER G et §, ST Bt 2

5. gt uiEE ot oafi et & T WY o W ardfas 9enst & 9
e BT 2
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T

. 3t rtlﬁﬁ'q%@ﬁT SW%,W r+53ﬁ'{ r—sWﬂ@T&ﬁ%ﬂﬂT

rsaﬁxf Tfee Teand Bt & At r20 B

. oI ST SISt o 3R bk Hed H frefofied geafienTd o e €

O ab = avh ”\fz%
(i) (Va+~b)(Na-b)=a-b () (a+b)(a-Vb)=a’~b
V) (\/Z+\/5)2:a+2x/z+b

1

& & T TR 5 5 e v &_Z {pn e ¥,

Ja +b Ja -

a 3R b quiies €

UM ST o> 0 Toh ardfiaes W& 8 3R p 3R ¢ aRey ged 2| a,
O a.a'=a"1 (i) (a”)?=a

(iif) Z_::‘ZH (iv) @b’ = (aby
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AT 2

g
I

2.1 AT

fumedt whemel ©, oMq wied SHSel SR Sk Wig, ST, oM SR |
AT HY ok B| Tl 9 I ot 1T Y gk € b fhE yeR o |l
Sehl 1 TUEEA fHar S @1 ey fre i gdafieet iR SR
UGS § SUAN 1 YR R TR 2

(+y) =2+ 2xp + )7

(x—yP=x=2xy+y’
3, X = () (- p)

M 3™ U, G9H Ted THh o9 YRR o S oAsieh I, W agus
(polynomial) sl SIIdl % 3R STH Fag Ve (terminology) b1 &I Eaul
TET T WTHAT T (Remainder Theorem), 3]'”77@3’ Tqg (Factor Theorem) AR
agIRl oh TUHEEd H Tk IUANT 1l T HTI| TAh ARE, TH FS
AR dieia waEfemEt #1 R $ Ky gy ekl ® UREET wE 991 °H
freprem oF aR H off eTeEEA |

2.2 Teh o Il FgUS

a9 Ygel B9 A 4 fF SR A TF Uik ¥ e fRA S © S i off
STEdfersh A HRO T Fehdl 21 BH = 1 8 x, , z, IS Y Tehe L 21 M

® o 2x, 3x,—x,—%xaﬁGﬁa otk 21 A Tt Sk, (T 37R) x x o &I &
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21 of9 HE oifSu fF 89 T TE oS e =ed ® S TR (T 3TeR) x (T
) T 3N B9 ¥€ & S T oteR s @1 uHE feefes |, €W SR Wi, b, ¢
M T Uhe HW & 3: ol HE AT, ax BT

R oft, 3T 1 Yohe T a1l S8R 3T =1 i Yehe HT ol A& | 3|
Bl &1 U foim feufq o Rl o WM S WA s @A € orefiq ww & g
HSN H 3R °oF AM H &l qRerd el sl T =X o AM H qierd s
Tl R

S 3 Ths hi 9 ael Tk o oo (JfEy 3
3Mepfa 2.1) | SEhT URATY (perimeter) M &2 Y Sd
T o ol =61 Rmm =R qensl %1 waEdl w1 Sig e 3 3
21 &l Yo 9T H! oIS 3 Teheh §| 37d: SERT YR
4 x 3 @19iq 12 Tk B AR o T Yk ST 10 Theh 3

=1, dl URE S em? URA" 4 x 10 AR 40 Th TRt 2.1
T Al TRF g1 B AR 1 THE B (@ et
22), W A4 TFEF TN R ST TH WAL HE g v

~~~~~

1 M9 a7 PQRS 1 &l A HT Hehd 22 TE X x
xXx=x> o Ueheh (HTH) R wsﬁ?ﬁqmél
AT 2x, x>+ 2x, x> — x> +4x + 7 S o dreta SRl 9 P X Q
it wftfaa 21 e A i andt 7 fa e T st st 2.2
=Sl W F Wik g gem € ® €1 38 ®9 ok
ECalCl Ueh T} gIeTl 9g4s (polynomials in onevariable)wa'ﬁﬂél SR KT
MY SEETON | =R x &1 ST o AU, -2 +4x+7, %R x| T 9gI< | 56t
R 32+ 5y, Ty o Th 9gIE € 3R £ +4, %0 (H Th ogI< T

TEUS x> + 2x H ook x2 AR 2x TEUE B UT (terms) HE W B TEH THR,
TEIE 37+ 5y + 7 H @9 T HUlq 32, 5y iR 7?1 FM AU WEUR
—x3+4x2+7x—2éﬁﬁmm%?wa§qa¢aﬂw31941"<L -3, 4x2, Tx
3R 2@

TEIE & ek US ol Weh TUNh (coefficient) BT Tl 3z, ¢ + 4x® + Tx — 2
T X3 UM 1 §, x>l TUNk 4 €, x 1 UMk 7§ S 0 1 ONH -2 B
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Sghs 31
(TR0 @ fha0=1%)| o1 39 S € T x> —x+ 7 W x &1 Ul o &2
x 1 0T 1 2|

oM @ o6 2 ff ©h 9gu B a%qE: 2, -5, 7 M 3R TGSl (constant
polynomials)a?m%l 3R FgUR 0 WWWW%I EICERS
o 3=a wensti W o9 <@, 9l 9gURl o TR H I 9gYs T Iifd Ul
ftrent 9 2

1 A A . [aWaN
e @ x+;,\/§+33ﬁii/;+y2§©®qu Sk AT I 39 S

g fF 34qu+é=x+x1 for@ Tohd 22 78T W IS Aeffq x ! T SR -1 ©

S T qof e T 21 o I% i e T 9gus el 2l W &, Jx + 3

ﬁx;+3$mﬁmmm%mﬁxwam%%,sﬁﬁﬁwwm
T B e T wHen € R Jx + 3 T 9g9R 82 i, 9% UH agug e
B FM 3y +)* TH 9gUR 77 I% O TF 9guR Tl Tl (F?)
I Th 9gU8 H TMx T, @ TH TGI8 Al p(x) A g(x) A r(x), 3T § e
F Hhd T, SRl o fou, BW 98 fo@ Wehd e
px)=2x>+5x -3
g(x) =x* —1
)=y +y+1
su) =2 —u—u*+ 6u°
ag0g 4 uRfha gem o fead ot 98 @ "Wed ®) S<ew o for,
X040+ 42+ x+ | TH agUE €, e 151 9] @
3 TGUT 2, 2, 5%, 5x2, y AR ot AU w0 A9 e ® R g wmue
Y Yo% WgIS okl hadl Uh US Bl hool Uk UE A WgIE i THUT)
(monomial) sl Al 2 (3TUST % 'mono’ hT 27 2 “Teh™) |
31| e XU U 9guRl ¥ ° Yo WA i
px)=x+1, q(x) = x* — x, r(y) =y +1, tu) = u® — u?

el Yo ogag W fopad U8 €2 3 © Yoieh Wgus | ehed g US &
ool q1 UGl ol 9gUsl i f59% (binomials) HET ST &1 (STUSH TR “bi’
1 e g «q)|
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Tl YR, ohad OF 9]l alel 989l Sl UR (trinomials) HeT Sl 21 (T
I Ctri’ 1 A ® <dH7) | BOg % e ST A €

px) =x+x*+m, qx) =2 +x-x

rw)= u+u?-2, ty)y=y*+y+5

& TEUR p(x) = 3x7 — 4x° + x + 9 Tl I@Y| THH x 1 AfHaH =@ ATl T]
HA-H 2?7 UE UC3T TW UG A x HI UM 7 Bl T TR, «aEUR
g(1) =5y 4y — 6™ ! SATHdH T del U8 56 © AR 3H U Wy 1 dleh
6 B Th oIS W = HI Afhan U@ oIl US o Wik hl qgIS 1 A
(degree of the polynomial) gl Sl R EREE 33— 4x®+x + 9 TR
3R TGS 5)° — 492 — 6 HI T 6 8| Teh IJAM IO agUe i ¥ I
Tt 2

IEEI0T 1 : = fT 7T Y& 9gUR i oA A HIfSIC:

(i) X' —x* +3 (i) 2 — 12— 3 + 2 (iif) 2
T2 (i) T 1 Afeshad STdish 5 81 1d: §gIS I H@ 5 @
(i) =R 1 AfIHdH T@F 8 T Id: TgIS H A 8

(iii) FET oheiel Tk U 2 © fSI9 2x0 o &9 H for@n S Hevel @1 37d: x I SMdih

0 B ZHfeIT, 9g9% i =1d 0 @I

I TEUR p(x) = dx + 5, ¢(0) = 20, () =t + 2 3R s(u) =3 — w1 SATHY R
T I TS qe7 e i e 22 T Y% 9gUS 1 Y[ T g1 Th
o aTel 9gUR ol e 9849% (linear polynomial) gl SIIdl g1 T =R A EE]
3R Waeh o8I 2x — 1, V2 y + 1 32—y Bl o1 x| 69 1= aren Tk faw
IEUS TH A H Gehd 27 BH T Ul @ §gUE A6 el Y Fehd, Hifeh
x W T ek wgus H fus o sifuss 31 U8 8 Whd Bl e WAk off Yaw
TEUE qx +boh ®Y I B, S&l q 3N p 3= € W a 08| (F?) gH TR
ay + b, y ¥ Th Aash g 2l

@ 3 Ffafed sgual i et
2
2x*+ 5, 5x* + 3x +m, xzaﬁszngx
1 Y 3H 96 U HeHd © fh $W Ky T @l 9gus = 2 o €7 u

2 EREE w1 foEmat = fgEna dg4s (quadratic polynomial) <h@l SIIdl 2
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g 33

fEaTdl agU8 & T IR 532, 4y + 52 AR 6 — y— P T N AT Th = H
TR AT TG ol Tk Tgenl «gug bl fer@ Wehd €2 3 @d fR U
Y uw fGEd 9gue & sfus ¥ sfus 3 ug B Al e % eI fgEmd
WWW?ﬁiﬂmﬁﬁxﬁﬁQﬂma@?axz+bx+ca?maﬂm,
TflﬁathaﬁTa,b,cW%lgﬁw, yﬁﬁaﬁa@a ay2+by+ca??3q3h'[
BN, Sefh = 0 3R q, b, ¢ IR &I

= A EREE & e dgUs (cubic polynomial) el Sl Bl xH Teh
Bt SgUT O Y ST 4x%, 20 + 1, 5S¢+ a2, 62 — x, 6 — x° IR
20 + 4% + 6x + 7 &1 @MU foeR @ wh W A B 9gug o frad 9% @ wehd
27 ﬁ%@3TFW4W€)TW%’|ﬁax3+bx2+cx+dav_wffﬁ1@m
W%,\_ﬂﬁa;to?-ﬁ'{ a,b,cﬁ?dwgl

arsft emroe <@ € R W 1, | 2 A S 3 el Sgag <@ H oI GHE
& o €, A 9 39 Th =R W, U p Al Th 9gus fad Wehd ®, STl n
TS YIhd T 8?7 Teh Wy W, ¥ ITcll SgUS 1 &Y o1 Teh =olh eIl 2:

ax'+a x'+... +tax+a,

Tﬂﬁao,al,az ..... anW%@ﬁT an;tO%I

Wmﬁaﬁ: a0=al=a2=a3=...=an=0€3[(“€[‘3:ﬁWﬁﬁﬁ),ﬁ
TH I SEUS (zero polynomial) W &1 €, f9& 0 ¥ yehe foran < 71 =
9EUS w1 S A B 82 YA agUS HI S gRWITT &l 2l

asft qF B haol U =R Ol 9gURl oh oR W 1A TR §1 €W U
Y afferer =X ol ogug f W Y Hehd B I ok T, ¥+ 2 + xypz (ST
W x,y AN E) dF =0 F Th 9gUR Bl T URKR, p2+ ¢+ (SR W p,
TEUE €1 TH YR % agudl o fOR U e1emEd g9 9% H |

yoEet 2.1
1. Frefafed sl § SH-9H T = ¥ 9808 ¢ IR HhiA-shH & €2 %R0 &
Y 3T W T
(i) 4¢-3x+7 (i) *+ 2 (i) 37 + /2
@+ () 20y
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34 RIS
2. frafafad # & y@% § x2 1 Tones faf@u:

. .. vy T o .
() 2+x+x (i) 2 —x2 +2° (i) - x" +x (iv) V2x-1

3. 35 ©1d o fgug &1 3T 100 ST oF THTE 1 Th-Teh IR0 afou|
4. frfafed sgusl # 9 yo® 9gas ! ¥ fafau :

(i) S +4x2+7x (i) 4-)7
(i) 52— /7 (iv) 3
5. Ry for frafafad sgusl § ®iF-shiA 9g9s faw €, SE-F g 8 R
-l FEm 8
@1 x*+x (i) x —x3 (i) y+)*+4 (iv) 1+x
v) 3t (vi) 12 (vii) 7x°

2.3 WgUE & IEH

frfafaa sgag «ifsa:
p(x)=5x*-2x* +3x -2
IqfE p(r) § T xS TH W1 yhaeenfud &Y, @ 29 a8 9w B e
p(1)=5x(1)y-2x(1)+3x(1)-2
—5-2+3-2
-4
IA:, T TE HE Thd © T x= 1 W p(x) 1 AF 4 2
T TER, p(0) = 5(0)* — 2(0)> + 3(0) -2
=2
N U p(—1) T H Tehd &2

TEET0T2 : W o U M AM W A= KT U Y@E SgUs 1 AE A SIS
() x=1R px)=5x>~3x+7 1 AH
i)y =2 W g(y) =3y —4y + /11 & AF
(i) t = a W p(f) =4t + 5¢ — £ + 6 <1 HH

B (1) p(x)=5x2-3x+7
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x=1W g% p(x) Hl AF T8 Bl &:
p()=5(1=3(1)+7
—5-3+47=09
(i) ¢() =3y* -4y + 11
y =2 FgUE ¢(y) F HE TE Bl 2:

g(2)= 32 —42) + V11 =24 -8+ 11 = 16+ V11
(i) p(t)=4t'+5F -+ 6
t=a ™ 9gUT p(7) T HH TE B T

pla) =4a*+ 54° —a* + 6

9 TG plx) = x - | A

p(1) 0 82 & Y foF p(1)=1-1=07%|

it p(1) =0 2, ST 80 I8 *ed € o 1, TR p(x) F T TTH
(zero)%l

T UHR, MU FE @ Hhd B TR 2, g(x) B TH YIF B, W6l
q(x)=x—2%|

s &9 U, TH I8 Hed ¢ T 9gU% p(x) 1 YO ThH T WS ¢ ©
ﬁh‘p(c)=0€ﬂ

39 91d i 3R U Tevd &F fean shm fof 98U’ (x— 1) &1 Ik 39
TEUS i 0 oh WHIh Hich WIE fohal STl ©1 teiq x - 1= 0, ey =1 9
Bl B1 O W HEd € 1 p(x) = 0 T SEIS THH0 € 3R | 39 SgIS HHRLl
p(x)=07H TH ToA T 31: TH T8 Hed & foh |, 9gI% x— | 1 IAF & a1
Tg TEIS HHIx — 1 =0 1 Th G (roof) B

e e TgUS 5 AUl A Y Tl Fehd € b THeRT YAH A 82 W
TEUS HI HE YAF T T, FH s H x ok WH W Rl ff "gen w
yfeeenfyd w1 W eH 5 & U el 81 a%qd:, T YR 3T GgUT I HIT
I & gian 219 Y9 331 2 R I 9gUs o YA % 9N H 4 Fel W)
W o IER Fodeh ardfaed 9@ I 9§93 1 Uk TIF Bl 2
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SETET0T 3 ; St HIfST foh 2 SR 2 agugx + 2 % FH B A T

&l : OH (g p(x)=x+2

T p(2)=2+2=4, p(2)= 2+2=0

Id: 2 TEIR x + 2 1 Th YA §, T 2 €IS x +2 1 YLAD T B

SETET0T 4 : IgUE p(x) = 2x + 1 1 Tk Ik 1A HifsIC)
TT: p(x) B IEH A B AT & 7 S R g
p(x) =0

I A HE

19 2x+1:0@%ﬁx=—%9m%ﬁm%|

I, —%agq'czzxﬂwwwél

39, AT p(x) =ax + b, a = 0 Tk (e 9gI= &, @ 0 T p(x) F YIF
fFe YR A FR Tehd B2 ST 4 U U] THRI FS Gohd Hel Gehdl
B1 9EUR p(x) T YA A HT h1 37 B IEUE THF p(x) = 0 1 A BN

T p(x) =0 H 31 7 ax+b=0a%0
HAde, ax =-b

b
33[?41?[ xX=-—

a
W:,x=—§€°faw_olﬁ p(x) 1 IF 7, 1efiq s Tgus F1 T R et
T JIF Bl &
379 BH 7€ 8 Fohd € foh 1, x— | 1 ohelcl Uh YA © 3N-2, x +2 1 heled
T I
SETETUT 5 ; T HIfT fF 2 3R 0 SgaRa’ — 2x & AH &

Tl : /) ifSIT p(x) =x* — 2x
s p(2)=22—4=4-4=0
AR P(0)=0-0=0
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TEIR 37
3d:, 2 3R 0 A & IR H2 — 20 F YEF R
3MEW 7 &N 3T U0 i G oA:

1. avas TE ? 5 9 # g g @ ol

2. 0, SBIE 1 Tk IH € Gehal 2

3. Y% g 9gIE 1 Th 3R hadl Tk YEH el 2

4. TF GgU F UH U AfUE TAF & T T

YyATae 2.2

1. fr=fafed @ sgag 5x—4x2 +3 % HH F1G Sifad:
G x=0 (i) x=—1 (iii) x=2
2. frfafed sgwel # | wei® 9gT= % U p(0), p(1) #R p(2) T4 HifU:
O p)=y'-y+l (i) p(=2+1t+2£2-¢F
(ii)) p(x)=x° (iv) p(x)=(x—=1)(x+1)
3. gafua Hifw & faam A fefafed fofa o 9 sgas & 3 @

1
() p&x)=3x+1; x= 3 (i) p(x)=5x—m; x:%
(i) pO)=x"~1; x=1,-1 (iv) p(x)=(r+1) (x=2); x=—1,2
V) pr)=x x=0 (v) ) = x= =
(" ( =3x2_1: :_Li ( ( =2x+1: :l
vii) p(x) =3x*—1; x NG viil) p(x)=2x+1; x 3
4. Tr=fafeaa fafr & o g% fafd 5 sgos &1 3= 9@ i :
0 px)=x+5 (i) p(x)=x-5 (iii) p(x)=2x+5
(iv) p(x)=3x-2 (V) p(x)=3x Vi) p(x)=ax;a#0

(vil) p(¥) = cx + d; ¢ £ 0, ¢, d eI HEAT 2|

2.4 SEUSI &N UGS

3T 379 B9 HW oh 360 10 i feafd T eamges foam il 396 TR,

Hifeh IThe q(—%) = 0¥, THAT 21+ 1, g(r) HT Th OGS 2| erefiq T

qEUT g(1) o fog,
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g(0) = (2t + 1) g(o) B 21
7z H Ry gu W B o f fef 3
TUFEE U AR p(r) I 7> | Gl Tk Sg9R & SR o IS IRdfaeh G
g,
(i) x — a, p(x) 1 TH UAES @l B, AT p(a) = 0 8, 3
(i) p(a) =0 B &, 3 x —a, p(x) F TF PHES 2l
SUUTH : IMRA THT B, p(x) = (x — a) q(x) + p(a).
() TR pla) =0, p(x) = (x — a) q(x), S <A € T x — 4, p(x) HT ThH
TS 2
(i) FfR x - a, p(x) HT TH 1 x - g, p(x) 1 TH PHEEE T, Al fHHdl agug
g(x) & T p(x) = (x — a) g(x) BN 30 feafqa =, p(a) = (a - a) gla) = 0.
SETETUT 6 : S1a BT TR x + 2 FGURI 2 + 322+ 5x + 6 IR 2 + 4 ] Th
TFEE © A
T : x+2 % YR -2 71 WH g

p(x) — 33 + 322+ 5x + 6 3R s(x)=2x+4

qd, p(=2) = (=2 +3(-2)*+5(-2)+6
=-8+12-10+6
=0
37d: UMES UHA (Factor Theorem) o TR x + 2, x* + 3x% + 5x + 6 & Th
TGS @l
9, s(=2)=2(-2)+4=0

Iz x +2, 2x + 4 1 Teh UGS B Gdd H, OGS F0T o] T far € e
ST S Y Tehd ©, MR 2x + 4 = 2(x + 2) &
SEETUT 7 : A x — 1, 4% + 32 — 4y + k1 Th OFEE €, @ k 1 G 7@
Eals
T IR x — 1, p(x) = 4% + 3x2 — dx + k T T OHEE €, THAT

p(1)= 0 BRI
CCH (1) = 4(1y +3(1)2 —4(1) + k
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BRIl 443 -4+k=0
31 k=-3

9 TH U@ 2 SR AW 3 o FP TG o IHES A FH o AU [oHEe
Y9I T FERT H|

M 22+ Ix + m S0 TEETdt 9gU= o UGS ¥ Uifed €1 ST Her u”
Ix®lax + bx ¥ 38 TR faved &er 6 ab=m 3, oHEeA fva om @@
Xt+Ix+m=(x+a)(x+b) I AT ANl AT 8H ax’ +bx +¢, ST a# 0 3R a,
b,c TR ¥, % YHN ok TGO SEUL 1 [OFGE A 1 FAE H|

T U8 i fA9a Heh 9gUR ax? + by + ¢ 1 [oHEEA 4 YR ¥ Tl

:
U ST 35k TUFES (px + ¢) 3R (x + 5) B T,
ax* + bx + ¢ = (px + q) (rx +5) =prx*+ (ps + qr) x + gs

x> o YUl 1 gol FH W, B g = pr AW Bl T
Tl YRR, x o TNl i GE B T, BH b=ps+qr W Bl €l
Y Y, S S 1 qer FE W, B ¢ = gs T B B

TEE T Tl wewdl € h h = @A ps AR gr B ANMEA €, TR TR
(ps)(gr) = (pr)(gs) = ac B1 F: ax? + bx + ¢ I NAEICEE) FE o fau, g9 b Hl
T < HES o ANhe o ®9 § foEd € SR UFT ac @11 78 92 A
ST T ST 13 9@ TR @l S|

IETEI0T 8 : AL g Kl fawad Htch dul UHES YHA H TN Flh

6x2 + 17x + 5 1 UGS HITST|

Tl 1: (9% 9% 1 v &¥eh) : A g9 Tl < e p 3R ¢ 31 Y Gehd
HAELERED

p+q=17 3R pg=6x5=308,d gH [OHES Td HT Fhd |

3d: MY BH 30 o [oHES-JHl ®i g3l T I 1 3N 30, 2 3R 15, 3 R
10, 5 3R 6 %I

A Y, eH 2 SR IS H FH Y p+g=17 Ww Bl
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HAd: 6x* + 17x +5=6x+ 2+ 15)x+5
=6x*+2x+15x+5
=2x(B3x+1)+5Bx+1)
=@Bx+1)(2x+5)

T 2 : (UHES YHI HI FeEd 9):

17 5
6x* + 17x + 5 = 6[x +zx+ j—6p(x) oM it 9fE o @R b, p(x)

o IE B, A6+ 17x + 5= 6(x—a) (x— b) T 3: ab = g T STET &

a AR b fou oo HuEAld <@l 3 i%,i%,ig,ig,il B Whd B I
1 1
p[%jzi—f-%(gj g;’t‘)%' "T{Tg[p( j—oz% a1 (x+ j p(x) T Th

TOES €1 EH YRR, e which W%Eﬁwm%%(ﬁ j p(x) T TH
TS 2

1
Ad:, 6x2+17x+5=6(x+§j(x+§j

e

=GBx+t1)(2x+5)

39 3SR & fou, faved @ w1 oty &1 g4 e1fue gamEstet g1 fre of,
3TEU BH TH 3R I o |

SETET0T 9 : UGS YA i FEEd § )2 — 5y + 6 1 UGS FHifSC)

T T AT p(y) =12 — Sy + 681 39, AR p(y) = (v—a) (v— b) B, dl & S
& foh SUT SR WS b B 3Fd: ab = 68| TERAT, p(y) & OGS W@ HEH
o foT &9 6 @ UFEE 6 S g

6 & UMES 1, 2 R 3 B
I, p(2)=22—(5%x2)+6=0
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AT -2, p(y) 1 Th UHEE 2

T, p3)=32-(5%x3)+6=0

e, y-3 9 )2—5y+6H TH PHES T

W, Sy +6=(y-2) (v -3)

o[ WY fod 7o 1] —5) ! fawad &k Wt )2 - 5y + 6 1 OHEST fha
S Hehal B

MY o1d BH el aguel &1 rEed w1 Tl Ry o fawea-fafu sifie
ST fag &l 2t 29 Yo %9 § %H TH UHES A A AT el
2, S T o9 9 % S § e

FETETOT 10 : x° — 2322 + 142x — 120 1 OHESA HIFST|

T TH WNT p(x) = X — 23%% + 142x — 120 &

I TG -120 % G UAEE! HT Tdl AME| TTH b [OHEE T

11,42, 43, £4, £5, £6, +8, +10, £12, +15, +20, £24, £30, £60

S W, T 98 UM € TR p(1)= 0%l 3: (x— 1), p(x) H ThH [OHEE 2|

A9 H & % foh 3 —23x2+ 142x — 120 = x* — x — 22x2 + 22x + 120x — 120
=x(x=1) = 22x(x — 1) + 120(x— 1) (F?)
=(x—1)(*—22x+120) [(x— 1) HATS HY]

Y p(x) Hl (x— 1) ¥ 90 IR off 9 fowan S Fepar e

& x2—22x+ 120 T OEESA A1 A AL U7 ol a9 tch a1 oHES THI
F1 el 9 foran 1 Gl §1 9 U5 I faved 3 W, € T8 W B e

x2—=22x+120=x*—12x—10x + 120

=x(x—12) - 10(x — 12)
=(x-12) (x - 10)
Ad:, X =23x* - 142x — 120 = (x — 1)(x — 10)(x — 12)
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yyIaett 2.3
. ey fo Frefafea aguel § o frg 9898 %1 Tk UHES x + 1 2
1) xX¥*+x*+x+1 @) x*+x*+x*+x+1
(i) x*+3x3+3x2+x+ 1 (iv) ¥ —x2 — (2+J§)x+ﬁ

. TUHEE YHI @1 Heh ey foh Fefafaa fufee & 9 g fafa 7 o),

p(x) 1 Th TUFEE B A1 &l

O px)=2x+x>-2x-1,g(x)=x+1
(i) p(x)=x>+3x*+3x+1,g(x)=x+2
(i) p(x)=x*—4x*+x+6,g(x)=x-3

. k1 UM T Fifee Sefe efatea feafa § 9 gas feafd 8 (- 1), piv)

F Th UGS T
() px)=x*+x+k (i) p(x)=2x+kx+ /2
(iii) p(x)=kx*— 2 x+1 (iv) p(x)=kx>=3x+k

. TUFEE A hifeC:
1) 12x¥*-7x+1 (i) 2x2+7x+3
(iii) 6x°+5x—6 (iv) 3x°~x—4

. TUFEE A hifeC:
1) xX¥P-2x*-x+2 (i) x*—3x*—9x-5
(i) x*+13x2+32x+20 (iv) 2° +y*—2y—1

2.5 S HEAiHeRTd

et wenetll ©, o9 I8 Ug ok © foh s HETHHT (algebraic identity) T
i TefieRtor gt & W foh =R o |t WEi o T wed et 21 fuwed swene
o, emq freAfefaa disia Feafrne 1 TeTE W g e

waatHeRT 1 Sty =at 4+ 2xy +y?

wawtyen 11 t(x—p)P=xr—2xpy +y?

TEAHRT I : x2 — 12 = (x + ) (x — )

waatyeRT IV tx+ta)(x+b)=x>+(a+b)x+ab

T dSie HedHEsT § § 9 T YAN 3T sy i o [UEs 1

3 | 3ava fHan g e st SuEfir iRl (computations) ® o <@

Thd T
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o o o

IETETOT 11 : SUYF FAAHGIST 1 START Hhich HAfAfEd TPHwA A4
ﬁﬁlﬁ:

(i) (x +3)(x +3) (i) (x=3) (x +5)
T ¢ (i) TBF TH FEGMEEL (x + )P = 22 + 2up + 2 T FAN FX THA S| T
TR § =3 @A W, B TE W e e
(r+3)(x+3)= (x+3)=x"+2(x)(3) + (3)
=x*+6x+9
(ii) FEAMHRTIV ST (x + @) (x + b) =x>+ (a + b)x + ab Tl T FH T, TH I8
W@Tﬂ%:

(x=3)(x+5)=x*+ (3 +5x+(3)5)
=x*+2x-15
IETETOT 12 : T 7O T &k 105 x 106 1 AE A I
Tel: 105 106= (100 +5) x (100 + 6)
= (100)> + (5 +6) (100) + (5 x 6)  (FAHRT IV TF] Hh)
= 10000 + 1100 + 30
= 11130

Fo U g Sl H PHEEA qd FH o6 U, T IR aq@@dl T OGS
Gt 1 WA TR @1 A FEEieRTd ST SRl 1 U@ S |
ff 3Tt B €, Sten foR e F= R e seE § fw ged w

SETETOT 13 : UHEE 1A hifSu;

(i) 494 + 70ab + 255 (ii) %ﬁ -
&1 (i) T8l 9 I8 3@ Ghd B R
494> = (Tay, 25b* = (5bY, T0ab = 2(7a) (5b)

X2+ 2xp+ ) o Y KU g oo HI qordl B W, B9 U8 U € TR x=7a
3R y=5h7

TGS [ A FH W, T IE W B 2
49a* + 70ab + 25b* = (Ta + 5b)* = (7Ta + 5b) (7Ta + 5b)
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. 2 2 2
Gyae B oL - (ix] - [Zj
4 9 (2 3

GEHTHeRT [ o ©1 3Heh! qol i W, BH T8 W< Bl e
2 2 2
B Y (5. (2
4 9 2 3
_ (éﬁzj (ix_z)
2 3)\2 3

asft qep B @l wefeRTd fgusl o Ul @ wefud @ 71 ey o'W
GAAMHRI Il O x + y + 2 R AN | FH FAAHRT 1 AT ek, (x + y + 2)?
Ealc G caselicaul

UM ST x +y=¢ 7| a0,
(x+y+zP=(+z)?
=2+ 2z + P (TR [ @] T W)
=(x+pP+2x+y)z+2Z (¢ AF Faentud FE W)
=2+ 2xy + 2+ 2xz + 2z + 22 (FAGMHHT [ AF] L W)
=x2+)2 + 22+ 2xy + 2yz + 2zx (RIS fafad & ™)
ara: g Trefafad weafien o gl e
TAATTRT V s (x +p +2)P =2 + )2 + 22 + 2xp + 2p7 + 2zx¢
femuft: &9 @ Uy ok ASH K A U ok FAH K1 GG €I AAD B
?ﬁaﬁﬁq%(ﬁyny o JER ¥ @ =l 9% @R i [uERd U8
|
IETETUT 14 : (3a + 4b + 5¢) &1 HIRka &9 § fafag
T : TEU U AR Wl (x + p + 22 o WY o HH W, B9 I8 U € 6
x=3a,y=4b 3Rz = 5¢
3Td: GAGMHRTV AF] FH W, T Tg W B 2
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(3a +4b + 5¢)* = (3a)® + (4b)* + (5¢)* + 2(3a)(4b) + 2(4b)(5¢) + 2(5¢)(3a)
= 9a? + 16b* + 25¢* + 24ab + 40bc + 30ac
JETETUT 15 ¢ (4a — 2b — 3¢)* 1 FER i)
Tl : GAgHRT V Al 3 W, e I8 W e @
(4a — 2b — 3c) = [4a + (-2b) + (-3¢)]
= (4a)’ + (=2b)? + (-3¢) + 2(4a)(=2b) + 2(=2b)(-3¢) + 2(-3¢)(4a)
= 16a*> + 45> + 9¢* — 16ab + 12bc — 24ac

JEATETUT 16 : 4x2 + )% + 22 — dxy — 2yz + 4xz Rl TUHESA hifST)
A : T&l 4x* +y* + 722 —dxy — 2yz + 4xz = (2x)* + (—y)* + (2)* + 2(2x)(~)
+2(=2)(2) + 2(2x)(2)
=[2x+ (—y) +zP (FEHHERI VA FE )
=@x-—ytzP=(2x-y+z)(2x—-y+2)
aivft 9% T fourd wei § Hafud gehafyemstl o1 € semgd fwa 21 e s
Y GAAHHT 1 H] (x + y)® SAfhferd w1 & @ w1 T,
(x+ty)P=@Gx+y &+y)’
= (x +y)(* + 2xy +)7?)
= x(x? + 2xy + )7) + y(x* + 2xp + )7)
= x>+ 2x% + x* + x%y + 207 + )7
=x*+3x% + 37 +)*
=x+y+ 3x(x )
aa:, &4 fefaie gaafiss 9w el e
TAATHeRT VI : x+pP=x*+y +3qxy (x+y)
FEEHRIVIH y oF TM W -y W@H W, & I 8l 8:
Fﬁ'{qﬁWVll:(x—y)3=x3—y3—3xy(x—y)
= x*- 3x% + 3xp?—)?
sarEr 17 - Frefafea == =t gaia &9 § fafau:
(1) (3a + 4b)* (i) (5p — 3¢9)°
&e1: (i) (x +y) % WY KT T AR 1 ol HE W EH, T8 A © 6
x = 3a 3R y=4b
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W:WVIWWW@,@%WW%:
(a + 4b) = (3a) + (4b)* + 3(3a)(4b)(3a + 4b)
= 27a* + 64b> + 108a*b + 144ab*
(i) (x —y)* o T U gC =Hh H! GO FH W, 89 T8 I © 1
x=15p AR y=3q
TGS VI @ 3 R, BH 98 W@ e 2

(5p —3q9) = (5p) — (3q)’ - 3(5p)39)(5p — 3q)
= 125p* — 274> — 225p*q + 135pg?

~

SATE0T 18 : U WaHR JAT H¥eh, frefafad § ¥ yos 1 49 A@

ST

(i) (104)} (ii) (999)°
& : (i) Tl
(104) = (100 + 4}
= (100)° + (4) + 3(100)(4)(100 + 4)
(FEHHRT VI T TR & W)
= 1000000+ 64 + 124800
= 1124864
(ii) 7l

(999)* = (1000 — 1)}
= (1000)* — (1)* = 3(1000)(1)(1000 — 1)
(TEEfHeRT VI T TR & W)
= 1000000000 — 1 —2997000

= 997002999
FETETUT 19 : 83 + 27)3 + 36x2y + 54x)? 1 UGS HifST|
7ol : KU gU =I5k i 30 YR for@n =1 "ehal €
(2x)* + (3y)’ +3(4x)(3y) + 3(2x0)(9?)
= (2x)" + (3y)’ + 3(2x)*(3y) + 3(2x)(3y)*
= (Qx+3y)  (FWEHHHI VI H TN HH W)
= (2x+3y) (2x +3y) 2x + 3y)
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Ad(x +y+z) (P +)*+ 22 —xy — yz — zx) Sl FTEARX HE W, TH TO% 3H &9
o 9w g 2
x(x*+y*+ 22 —xy —yz —zx) + y(x* + > + 22 —xy — yz — 2x)
+z(x? + y* + 22 — xy — yz — zX)
=X +x) +x2 —xy —xyz—zx* + Xy + )y +y? -t - )Yz —xz
+ Xz + Yz + 2 —xyz — yz2 — xz*
=x3+y +22 - 3xyz (ﬂ'{ﬁwtﬂ)
a7d:, e frefoafaq gdafis o e 2:
'Ha'ﬁ'&lWVlll:x3+y3+z3—3xyz=(x+y+z)(x2+y2+z2—xy—yz—zx)

FETETOT 20 : 8x* + )7 + 2723 — 18xyz R UGS HifST|
T T,
8x* +y* + 272 — 18xyz
= (2x)' + ' + (32)* = 3(2x0)(»)(32)

=(@2x +y +32)[(2x) + ) + (32)* = (20)(y) — (»)(32) — (2x)(32)]
=Q2x+y+3z) (4x* +y* + 922 — 2xy — 3yz — 6x2)

yoTEEt. 2.4
1. U geafbenistl & Jan e fefafad omwe J wife:
@ (+4)(c+10) (ii) (x+8) (x— 10) (iii) (Bx+4) (3x—5)
) 6+ 3) 07 2) () 3-296+29
2. @9 1on fery fam frefafaa oAwal & 79 T s
@) 103x107 (if) 95%96 (iil) 104%96

3. SUYH TR A s fEfafEd s urEed Rt

2

(i) Ox+6uy+y (i) 4y 4y+1 (i) ¥~ o

4. UG GAGHHTIS HT YA Hh FAfAREd § 9 U 1 TR HifeT:
1) (x+2y+4z) (i) 2x—y+z)? (i) (—2x+3y+2z)
(iv) Ba—-7b-c¢)* (V) (2x+5y—3z)? (vi) [%a - %b + 1]
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10.

11.

12.

13.
14.

15.

UGS hIfST:

(i) 4x*+9y*+16z°+ 12xy—24yz—16xz

(i) 2x2+)2+822— 22 xy+ 42 yz—8xz
frefefea ==l 1 y\ia 9 4 fafag:
i @x+1) (i) (2a-3b)*

. [3 : . 2 7

G [Ex N 1} (iv [x - gy}

ST AR YA ek ffafad & we wa it

M 9 (i) (102) (iii) (998)°
frfafed o 9 g&® &1 oFEed Hifad:

(1) 8da*+b*+12a’b+ 6ab? (i) 8a*— b*— 12a’b + 6ab?

(iii) 27— 1254 —135a+2254 (iv) 64a* —27b° = 144a%b + 108ab?

19 1
VI —— 2 4=
V) 27P°= g ~ 2P TP

TG BT (1) 0+ = (x+3) (P —xp+)?) - ({0 ¥ =) = (x—p) (@ +xp +)7)
frfafead 4 9 g% &1 oHEST Hife:

(i) 27" + 12523 (ii) 64m* — 343n3
[Herd: 3T 7999
RNEICES| SIS 27x*+ )P+ 23— Oxyz
GG it x3+y3+23—3xyz:%(x ty+) G-+ -2+ (-2
afe x+y+z:0§i?ﬁ fe@m fh x3+y3+z3:3xyz%\|
areqd | B 1 qiehe fopu fomn frafafad o 9 gois &1 71 9 hife:
) 129 +(7)+(5) (i) (28)°+(-15) +(-13)’

e feu T e, foH ek e R e ¥, § § yde ) g SR e
o fau gy e fs:

SAHA : 2542 — 350+ 12 A : 352+ 13y —12

(@) (i)
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16. ¥4 (cuboids), fSer 3tde == fau wu @ fo, formeti o foq @vwe =smn

1 &7

ST : 3x2 — 12x ST : 12ky* + 6ky — 20k

(@) (i)

2.6 WIS
TH A °, o Trefatad fogstt s steree T 2

1.

2 ® 2 kWM

10.

11.
12.
13.
14.

Teh =R o1l SgUE p(x) 7 &9 @1 1 H Th S e €
px)=ax"+a x"'+.. . +tax’+tax+ta,

Sel ag,ap,a,...a 3T % #R an;tO%\l a,a,a sa, HERT X0 x, %L, X

02 712 T2

o T & 3R n HI TGS I WG hET S &l TR ax',a, x, ..., a, TE
a #0,%! IR p(x) 1 IR Fel Sl

TF % A1 GgUE H THIS! FEl S 2

T I& e SgIR w1 fgUS kel S g

T T e 9guR i IR el S

T oA et IgIR 1 Gk TgUS el Wl

T ©1d I SgUS I fEETt IgUg wel < ¢

& =Ta At TgUS i Bt Sgug wel S
Ao WA ‘o, TEIR p(x) T TH YAF €l B, A p(a) = 02|

T R T Yo @ Fgus H1 Th G g Bl ¢ T YW 3ToR 950
HT IS IEF Tl ¢ IR Y IRdfdh AT YA IgUS 1 Th I Bl ¢l
I p(a) =072, A x— a TGIR p(x) 1 TF UAEE Bl & 3R I x — a, p(x)
Teh OGS @, @ p(a) = 0 Bl B

(x+ytz)=x2+y*+22+2xy+2yz+2zx

(xty)y=xi+yi+3xpx+y)

(x=y)y=x-y*=3xp(x-y)

X+y+2-3xyz=(x+y+z) (P +)y*+22—xy —yz—zx)
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THevnier <mfafa
I

What’s the good of Mercator’s North Poles and Equators, Tropics, Zones and
Meridian Lines? So the Bellman would cry; and crew would reply ° They are
merely conventional signs!’

(TR % IO Al SR faved g, Sw shfesl, Heel S FHR et o
I =BT 22 SHAT defid 3 YR H=@ e SR Ao € 7 Sw) e g,
“3 e W fag 1)

LEWIS CARROLL, The Hunting of the Snark

3.1 gitest
A I8 UG gk § T Th GEN Wl W

T o5 1 T HuRe fea g foe s sl s

ST 1 e a8 off ug ek € foh U 4 14 14 P

w w fag @ fefd = =wen fw P P e P

R A T B R R ¥ | B| Bl OEL

ot fog 9 & & faw g9 ™ w E

T arfue Yamet o wed A swe! feufa T S T YR 3|

1 @ HE Bl ¢ SR o ey, N§v§©§w§

foreferfian feorfiml W forem FiRTT: ELELELEL
. 3t 3.1 ° U g A f S HES 55 P

T e #1 R W ? SN T W HD
TeE o ¥, T 9sF (Wn) wend T 3.1
ufyem @ gd & oeniv & wE R
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TOF HeF (M) W a FREFA W ged siferd @ T T IR TT ST
TReAl o Wk 1 Ul SNTHT &1 91 $Heh foiq ool Wb Féwr-fomg o1 9 &
T B? 3R oF foig, Afs H ohae I8 9 7 fh 9% 9gd 2 W &l
2 9 W Ik T 1 YAl Tl § A Hehd B2 SoAl erdl @ & e
WAdl ¥ 7@ Sk gH J FERINAl AU HgF Hi 9% HE T W IH]
Teh™ € 3R W™ 1 & A BH W B 81 A% Y SH Wb WS =
g S Hegw 2 W frog ® 3R NS e 5 €, 9 9 Ued M9kl FE Ul
M B T Tewh 2 HA-H © R q9 SH Wk I Tl @ Bl @ forEent
TN 5§ Sl 3.1 § H S WM o1 T <l 81 g YHN, P3H WEHH
! <0 & S FSh e 7 W 7 AN fSwen! wem 4 2

I 9 ST o9 T &S H1 I W uw fag @m 24w
[3TRfd 3.2 (a)]l ARK BH S0 &S W o foag &1 Rufq o ek & 08, @
MY 39 HY FATE? Ged: Y TH Y hl SW 3 YR T : “fag w &
e & Sud am § fem 7 O e ot g Tehd € FR 9 fag e @ ot
#R o e from @7 o1 7 fog IS &t o AR o SU S o hIH!
frrere feord 21" @ S fRT T oMl o @ et oft wem o eMuR W et fag
#1 -3k feafq o gehd €2 T ® foF s T ?1 W, Ak ey T
#E fop “fag T 1 o SR 9 AHT 5 om R B, df 3T IR fag A
feerfa =1 enarE 1 € Sl ® R oft Sieh-arn feefa i war & et oer sgd
Gre-foem o SIS 319 98 e Feohd € foh Tad e arell W@ 9 fog 9 cm &
T W 2| @ g fag i feufd S-am o ged 2

S5cm

9cm

(a) (b)
3MMeFfa 3.2
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Toh fore &0 &1 Frrora Yt sl st o6t ol R SR TS 5 e e
el T o fag 1 fefa frag w@ @ [enefa 3.2 (b)) SR =i ¥, 79 98
T Tohd © T forg 1 feerfa 9 e o forq <1 werds gerist &1 e STevas
B 2

. A o oo o aWay
9 T e U ‘ST ht A" e frefaftea fraremern wife:

foramereta 1 (S@9 ht A1) - G USH B Tk WY WiEel STU el H
SSd H TH AT IRU TAE BN ] TH o ¥ frefyd wifse @ 9t §
3 famneft @1 W fafay f5m W o Sea € iR 9 o8 o fefua % 2
Fe H gk faenedt &1 fafq @1 S-St FuRo ffafea 1 gemet =6t
qeral § TR S 2

() o€ w9 ey @€ Sear/ 9sd ¢l

(i) o€ dfea T =@ Sgar/ dedt 8

e M9 I A W dSd § SS9 wWW R de ufm ¥ €, fw
amepfa 3.3 W wifya ot o f@mn o 7, @ et feufa w1 (5, 3) % w9 H
e a1 S Fehal B, SET Ueell TN WY @ H Yehe F ¢ IR gHd
HE Uik HEA i Yehe YAl €1 9 U€ ORI © S TR (3, 5) ®2 9 (o
el o o foanfefal o T SR Ieh wed &1 Tl fag) s o fo,
Ife | =Y WY SR ygel dfd o Sed 7, o 39k fow (4, 1) fafem)
et 1 A1 3MUeh o3 I ASHl oh Ald @l S 21 TSl B9 e Wi
el T Y& & A 2

7 T forerw #1 B R A ©
; S Wiffn &1 2@ YERid &l 7
5
qﬁﬁ4
3
2
1 2°
1 2 3 4 5 6 7 8 9 10
o T4
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SR H = G A JE <@ ® R U 9d W @ g8 fed a5 6 fefq
T o et i HeEd o ey S gehdl @)1 Al agg s fag €, @ e
Tad e orelt W@ 9 SR e w1 aEf R W fog a6t g0 w6 g srevesh
BT 1 93 T AT o Heie | BH W9 i @A SR Gfek hi WA 1 ST
AETIH Tl ¢ 3E Wl RN % U qRom e € SR s i et
THdrier wenfufa (Coordinate Geometry) \Heh Ueh Afd W’Tﬁ Tl hi 33?‘3!'&[
Tl 3H 3T H, TUR @& feuieh SHIfHIG i S STHRYd Heheqistl d ST9eh
qRfed OAT ©1 SHeh o) | oY T § e S=a shenel § i yRe o
T it IR T I e A TH e o1 faefdd fRan el

FT AN FdHA § faeR W o WA uEE w2
IE AR FoEdl I oh HeM HIHHl TR
[ FH AT ol W I8 e Al TS o, 9% T8
Tueal of o foeR W w2-ug & sifuss foa fen
S Tkl 1 ek & Seifer o 379 foeel W eR-aid
ST T @I o, 391 T ad § T foag &t fefd
1 Fufor 31 9 Sefad THEn #1 g gg R
S ST A SRt fafd st o AR B WA 33 gt (1596 -1650)
foamymT &1 € U fasfad €9 offl T da & T

g =1 e Felfeon e & e TR A < e
% A | whid dgia (Cartesian System) «ft
EREEILES
gyt 3.1
1. T 31 Sfed ol MY U A9 O W W ot v i feafa frg @we
ERI¥

2. (USSH AS) : TH TR | q A Teoh ¢, W TR & g W foerdt &1 3
T Feoh SW-feror w1 e iR gd-ufeem #Y faenm # € R o= wep
Ggoh 3 JE& Ugeh! o THI IO 200 HIT i g W &) Tk faen o e
T ggeh &1 1 HAHIT = 200 HieX 1 Y91 AR 319 HIE o | TR I Tk
THied STl TEhl il Thal el ¥ fefua sifsu)
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Aeh Hieel § TH-SH 1w g2 o HE-e (INR) Tkl 2|
T foeie wiE-Ee < ggwl 9 o 2, o @ u sw-sfer feen | St @
3R gEd gd-ufv=m 1 fawn ®| v&F wA-Tie #1 FévH 39 YRR A s
2 A gEll ggw Iw-<hu feen ° St ® @i et wee gd-ufvem fewm
o St € 3R 3 U i W fierdt 8, 99 30 e wiE-Wie (2, 5) wehl 3l
R | I8 Td HifT fw

@) oot swiE-=e *1 (4, 3) WH1 ST Gehall 21
(i) ferat i@ &1 (3, 4) WA ST Eehall &1

3.2 wTa Ugfa

‘G ugfa’ o 1A W S WA Wt & 9N H U Yo ¢ G Wl W &
fra fog 9 3R 1 R tHel § F fen # oA o qud faem A
FUTcHsh 3ifehd feran <l 21 39 fag &1, Wl ¥ g offewd &6t St €, Je-
&g (origin) F& ST 1 TF @ R GAA Al W fageti a1 sifera Lok,
T e W H T gems w el #9 % A W €k
Tl Hen ‘17 &l frefd ST @, 9 3 The g0 "en (37 i frefud s, Swt
0" gafag 1 goifas @ oFeass fon § g » R feom fog e » w6t fefia
T 71 Telfag o FHomcH fEen ® g W feera fag e - i Frefua s
Bl HWem @ W o= gemed o wE erehfa 3.5 § fRE R

Th Theh U Th Theh

+ + :m:‘ + + +

-5 4 3 -2 -1 0 1 2 3 4 5
3MMFfa 3.5

THE T TH 9 R Th TR T A q {@ef w1 Gie 3R 37 @@sfi &
et do W faged &1 H fuRke w6 @1 four wga R o W e
off feon o & wehdl €, St fop emeRfa 3.6 ® @ T 21 i S« wW T
ST UF qd § feod TF fag w1 T i &9 & fow 9 et o,
Al T Y@ &fas el SR e Y@ SR, S T et 3.6 (¢) § fEmEn
T R
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(a) (b) (

3MMFfd 3.6
ad § 3 3@ 39 YRR U & S § ;& g @

c)

T 3R 3= XX SRY'Y &1 M 2 €S XX & &fast g A
s for emepfa 3.7(a) & fe@mn wn 2] @R 38 W e s 1
YRR Hean fefen Ser for gen Yo w fod st 1 3 et 4l
forard I Y'Yy o @Y HISU FR Fow a9 R vy afs )
&l ?, aifug Sealer @ [RfEw st 3.7 ()] )
1..
01 HEMEg
71..
72..
73..
74..
HaAfag
X’ } B — } } } } } } } } X
-5 -4 -3 -2 -1 0 1 2 3 4 5 Y’
(a) (b)
3MMeFfa 3.7

T ISt HT TASE 39 YRR HifWT R A S @T TH-gER B gt
W hTedl e (3Rl 3.8) 1 AIfST @1 X'X l x - 2781 HEl Sl ® MR SeAlR
@I Y'Y iy - 377 el S g1 9% fog, WE X'X $R Y'Y TH-TW Hl Hred
g, 39 geAfag (origin) F1 WM & R WO § Yohe fham S 81 i
YIS TEAE OX IR Oy 1 femsti ® feord ¥, s@feiw X siR oY 1 e
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x-38 ARy H UeHS TSI el S €1 TH YRR, OX' SR OY' Wi
x-318T SR -8 1 HAY: ROMHS (CIMT FHEl Sl 2

TET o I8 @A ¢ R A A o1t act w1 AR i H fawfea st E
IR AT 1 SqAT (quadrants) (TH-<ME) Fel ST €1 OX U o o o
= L IL 11 SRV =gefer et s @ (3feu smepfa 3.9)1 39 ¥R, 39 aa o
ﬁ@eﬂﬁaﬁﬂﬂmmél T 39 qd i WW(Cartesian
plane) A1 s act (Coordinate plane) A1 xy-dct (xy-plane)m HEE GG
e 3787 (coordinate axes) @l SIIdl 2

Y
IR y -3787
s Y
N
4
3 . .
, g Il g |
SFOTTCHS, x -378] 1 ¥TTC x - 3787
X" X X
,6,5,4,3,271? 1 23 45 6 0 *
D) =rgetet 111 =getet [V
-3
—4
-5 Y’
U y -3781
v’
3T 3.8 3R 3.9

EY 37e BH 98 W foh TOE W 39 Ugia o1 sa1 Hewd A € 3R T TRy
YR START B @1 S fEE e omw efifSy, Sl otel Wi o™ i
(graphpaper)W'@ﬁ?TW%l W%ﬁﬂﬁ@ﬁ%@P AR Qﬁgﬁ?ﬁaﬁ
| TEeh I 12781 W e PM 31 )-3781 W o PN STl S Wb, &H el
QR 3R QS T B, Sl T amepfa 3.10 # fe@mn mn 2

Rationalised 2023-24



frerer snfafa 57

Y
N
4
5IN P
2
s 1
e 6 —5-4—3-241(1) | i TR e miiE >X
His
S
! i3
VY
3
3Tewfa 3.10

a9 I € fom

(i) y-318 9§ fo5 p ot wifaes g, N9 x-37&41 &l = fRen # #@mar T
2, PN=OM = 4 T 2|

(i) x-3181 § fo5 P &t ifarsk 3, 9 y-37&41 &l = fRen # @mar T
2,PM = ON = 3 T ¢

(iii) y-3181 ¥ fog Q &1 lifareh g, BE -7 1 FoMcHek fom o Arar T
2,0R =SQ = 6 T&HF Bl

(iv) x-318 ¥ fog Q =1 ok &, T8 3187 1 Fonedes fen & #rar =0
2, OS=RQ=2T&* 2l

T 3R & weEal | 79 faget w1 fruier fRe yeR X fR @ 9w |

® Sa?

&0 frefefea wawstt & o o w@er T fag o Fvne foad €

() Tk fag &1 x - F=9MF (x-coordinate), y-3141 ¥ 39 fog 1 aifaess 4
2, T9 x o187 T A S ® (S0 TR a-et Y e faen W erenes
IR x-3981 H1 FUMHHR fEwn H HOTHS B ?)1fag p & fow T

+4% 3R QF faT o8 - 6 %1 x - FWIk HT U (abscissa) ST Fel S
2l
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(ii) T fomg 1 p-Freemien, x-2781 § SH! olifaeh 0 el © T8 -2781 W
oA ST ® (S p-31e Wi U foRn W eFTeHeR 3R o318 Wi
U foen § Bomcash et €)1 fag Poh fig 78 +3% 3 Qo
fow 2 2l y—ﬁi’ﬁ'@ﬁﬁ (ordinate)’:ﬁw B

(iii) Frdemisr @t & Wk fag o fadene foraa wa wed x-Féwie foed €
AR 3Tk 1% )-Frdenien foraa €)1 g0 Fewienl 1 wies & i forad
2

3: P ok TSSeh (4, 3) © SR Q & Fewm® (— 6, - 2) B

oM difse fF a9 § wk fag & Fewie eifgdia e €)1 sHeR eEr

feenien (3, 4) 3R e (4, 3) ToH & €

o o o

IETET0T 1 : 3ARfd 3.11 &l @R Ffafad oMl 1 QU v
() fog B *1 99 IR wife ®wa9: R @) I@: Bk fdvne

() fog Moh xfewie &R pfdes wae: @ik € M
e ()@

i) fog L o xFdorier o )-frdeis wmer: @R €l 3@ L&
s ( , )R

(v) fog S xfideme o pfdems wow: @ik B 3@ S &
o (., )R
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3Mpfd 3.11
T (i) R p-218 W fag B 0 4 Theh B, TR
T S 4 B 13787 W fog BT 30 3 ek €, TH(
saiq wife 3 et or: fog B o Fewie (4, 3) €
W (i) HT wifd:
() fag Mo x-fidensr iR -Frdomer a3 R4 21 om@: g M &
freunien (-3, 4) €
(i) fog L o x-Frdwier iR ) - frdenies smer: 58k -4 € em@: fag L &
e (=5, - 4) B
(iv) fog S oh x-Fidenien @R y- Fidensr o 38R 4% o/: fog S &
frewmier (3, - 4) €l

d i&vg B x-Fewna
fog B o1y-fdenas

=

=
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SETET0T 2 : ARfd 3.12 W 31aff W sifha faget & fdwna fafau:
Tl : 39 T8 3@ HHhd € T

() o5 A, y-31% ¥ +4 THs & 1
W W AN 29 ¥ W OW N
21 oma: fag A x-Frdwnies 42 2
ﬁ?y—ﬁ?ﬁﬁO%lWA%X, C '1E A <
3T (4, 0) T e
(i) Ber Teme (0, 3) €1 2
(i) C o g (— 5, 0) Tl F? 1P
(iv) D Tsran (0, — 4) €1 2 3
) Eév‘ﬁi’ﬂﬁ"@aoj HEER I TRt 3.12

e x-318 H FH fohg x-31 ¥ Y W W T, T x-2787 R feom
e fag o1 y-Feens w1 & I B 39 W@, x-31 R fea e o fag
& el (v, 0)% &9 o B, S - @ fag &1 @ x B T WK,
y-a1e W feerg Tt off fag & fdeniaR (0, )% ®9 o @, W@l x-318 9 fag
ﬁ@y g1 FM?

gafag 0 & v 1 &2 i s s7el @ g9t 5 I &, salig g6
g7 SR @i Sl & I B o7d: qelag & f4ewn (0, 0) B &

SR o IR §, MW T fag & Friwniel o o fegl ok s9 fog o
wqerfer, foaw or ferq €, & ofte o frafafaa deel &1 iR efewg eam fean
B:

() @ fag e =gufy § ®, @ fag (+, ) & ®9 1 W, FAE TR

U e x-3el 3R YA 378§ UReg @)

(i) =% fog TR =gl & €, @ fag (-, +) % &9 1 B, wFieh S =gty

SEUCH 1318 3R o p-318 § qieg 2
(i) =fE foeg dien =qafe o €, @ g (, ) o &9 o g, wbifn dem =quta

SEUICH x-318] 3N BUTHS -3 ¥ uiag 2l
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(iv) I fog e =gt o ©, @ fog (+, ) % ®9 § &, it =hen =quta
TR x-318] 3R RO -3l ¥ UReg ® (IFEu eefd 3.13)1

Y

I
(_a +)

—_— N W R W,

Xe—

~5-4-3-2-10[ 1.2 3 4 5
1

efterfa 3.13

feoutt . T 90 | fe T fog &1 e # & day § SR g g
ugfd & R # ==l *1 2, 9% hed Th WU ¢ et R fave o w@ier e
ST 21 3 & fore, ugfa o tar W B gkl @ fF ted wife forel S ik
ok 9% S e sy e off, fe ugfa o Sooi@ g e © 39 qu fawe
o fordt 99 & @R w5 2

HyATaet 3.2
1. fr=fafad g9 § 9 9 999 &1 S 90

() i a § foret fomg ot feerfa feiftd e ot &fast ik Seafer @net
o o A §?
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(i) 3 < W@sti ¥ 94 I o YAk 9F o A9 St
(iiiy S fawg =1 99 Fay SRl 3 9 Wil gk e gl

. 3Tpfa 3.14 @ Fr=Afafeaa « fafeu:

() B e
(i) C@ Fewmes
(i) TR (-3, -5) B F&=r 7 g
(iv) FRE® (2, - 4) BN 9e=mT T fag

(v) D&l 4
(vi) o5 H=h1 =ife
(vi) o5 Lo Fiseme
(vii) o5 M = ficens
Y
6.
5¢ L
44
34
Beemmmemm -~ 728 I 1D
|
|
: 1+ |
I M '
X f \ I ——
5, =4 32 -10[ 1 23 45 6
| | -1t | |
| | | |
| | | |
I I —21 I I
| | | |
H _____ 1______:3_.. | |
| | |
l AT ¢ l
| |
E.______:5 _____________ *C
v
3Mefa 3.14
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3.3 WIS
TH A °, A efanad fage o1 e e 2

1.

S

10.

11.

TH T | T a%] a1 T o5 1 T faio &@ & fau 3 aifas @msi
1 STl gt € e T dfae eidt @ iR qud et gl 2

T 1 wAE I Wi 9 wel S © S YEel i fee e wal
e 2

st T 1 x -1 3R FeafeR Y@ H -39 HE S B

e @181 9t 1 W) 9 A Sie < €, = wguty wer S R

et & wfdee] fog 1 gafag wel S 2|

y- 3t o Tt fog 61 S0 1 ST «-Fdeis a1 g9 el S @1 e A,
x5 ¥ fog &1 g =1 -Fdenss a1 Fife wa1 v 2
ﬂﬁ@ﬁ%aﬂ‘ﬂa X %’faﬁiaﬁﬁ y %)f,?ﬁ(x,y)aﬁﬁ%agﬁéﬂmw
ST B

x-3781 W T g o TS0 (v, 0) % &9 o Bl & SN p-3781 W farg & Fdurisn
(0, )% &9 % B 2

qeAferg = fadems (0, 0) B €

T fag o f3ens Jeet wgefer § (+, +) % ®9 F TR FgAT H (-, +)F ®Y
o, dre =qefe ()% ®Y % SN =AY IqU F (+, )% B9 % B €,
&l + Tk YAHE Srferh &A1 o1 31 — Ueh SRUTcHeh aI&ddsh G sl Uehe
H 2

gt x;ty%}f,?ﬁ (x,y)i(y,x)%ﬁ"'ﬂ ﬁTQﬁx:y%},ﬂﬁ(x,y):(y,x) B
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=’ 9Tt g iRt

The principal use of the Analytic Art is to bring Mathematical Problems to
Equations and to exhibit those Equations in the most simple terms that can be.

(Aveifye e &1 geq FANT T GEEe H GHEr H A ik g
HIHT T FAGHET T G5l A TEgd HT ) |
—FEdmund Halley

4.1 9ftrent

el ensti W, o9 % =R ol Waeh GHEHON w1 A B R B
A TH =X ol HE s G foE Ghd ©2 39 %E Hehd € 16
Xx+1=0,x+ 3 =03R 2y +/3=0 Tk =R Il Fas THHN ok I &
g 7e ot Sd © foF U8 GHiR 1 U efgda (s1efq U oI et T)
T BT B STYhI Gera: T ff A% B 5 U Fe W R g F fRE yER
frefua feman ST €1 39 1AM ®, g9 U =R ol e gHiewel W) gE: R
F41 3R 378 Gafd JH F = At Paw il R an] w3 76 e
T YR o Y9 W foER S 9 < = Al ae GHienor w1 T g Bl
22 9% &, @ % T g e 82 Hid qd W e fhe YR K@ ved
2?7 9 hR o YAl o1 AT H o [o1U, B 1A 3 U odlE TS HehouTal
1 oA gE HwA

4.2 g FHewToT

3TEU UESl BH UE <@ T o1l dk of - a1eHdd feRA ©1 SEU ®H
frefafad T o

2x+5=0
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THRT B, e THHIT HT g _g‘%wﬁm%@mwwﬁﬁﬁa
fopan T ket €, S fop e a6t emepfa W @ 0 ©

3MMFfa 4.1

T THIFO HI T Fd GHA FrefefEd sl # ea o W@ g 2
T g Gl W q9 SIS YWE TEl TSl Seih:

(i) T % <A vel W wHE Hen Siet a1 uerE §t el

(i) TR0 o A TRl Rl WM YW GEA 9 TN A e e s @
3TET o9 ' ffafed feafd | faem &l

TR § IRA R Sfieiht o de Wl T Th ThiGadd S fwene

T ¥ ) AR deetersi 3 Tk @Y fHersl 176 T oAU 39 SR i Th
THH o T4 H e DIt
& 319 I8 @ Gehd 2 fh I goctarsi § 9 fRd off goces g 9A@
T W A AR E, i wel I e el ¥ STeT w9 3 o Ui W
x @R y ¥ ke | TH TE TH Fooiarsl g §AC T H S F@Ax e SR
TR FeeiaSl R S MY T R H@W p 21 eH S € T
x+y=176

2, W 5 enfie gt 2

T & I Ol T aw GHE H1 TH ISR B Te WU W e R
39 YN o GHION o =R Wl x @R p Y Yehe foha S €, W T Sien
1 off gE feman S wehan B1 S =R Al aw SOl o eSS 4

1.2s+3t=5,p+4q=7,nu+5v=93ﬁT3= \/Ex—7y

Rationalised 2023-24



66 TTford

1 MM FP AN ST < Tohd B2 A AU o o9 57 ettt
T 1.25+3t-5=0,p+4g-T=0,mu+5v-9=03R2x—-7y-3=0% &Y
o o L Hhd B

oTd: 3T U &, N9 ax+ by +c=0% ®9 § = ha1 s Ghal &,
Sl a, b AR ¢ arEdfos G@ad € SR ¢ 3R p A I A B, 7w aren
Waw GHIT (linear equation in two variables) gl SIIdl 2
SETETOT 1 : A= TEU T GO &l ax+ by +c=0 o &9 § fafEy iR g
feafd § o, p 3N ¢ % AE FAEY

() 2x+3y=437  (l)x—4=43y (iii) 4 = 5x — 3y (iv) 2x=y
TA: () 2x+3y =437 B 2x+3y-437=0% &Y ¥ for@n 1 Gehar g1 T&
a=2,b=33R c=-437 Bl
(i) TR x 4= 3y Blx— By-4=07% &9 H fa@n =1 gwal &1 Te&

a=1, b=—3 3N c=—4 2
(ifi) TR 4=5x -3y B Sx -3y - 4=0% &G § for@r w1 Gehar g1 Te

a=5b=33" c=—4 B/ A9 3@ od 4 TgAd ¢ 1% W

Sx+3y+4=0% ®9 H A fo@n s gwar 22 3@ fufa H, o= -5,5=3

3ﬁ'€c=4 %I
(iv) THHEI2x =y Bl 2x — y+0 =07 ®9 H for@n s el 21 T a =2,

b=-13 c=07%I
a0 ax + b =0 & =X o1l {aw GHRWON F1 & Tk IR0 ¢, Hifh
Wax+0y+bh=0% &1 § for@r s el 2l
SR o fTY, 4-3x=0 H 3x+0y+4=0 &G H for@ S Feha 2

samEor 2 : fAfafad ¥ o g@@ & g 90 9 THEl o ®9 H O
HifeTg;:

(i) x=-5 (i) y =2 (iii) 2x = 3 (iv) 5y =2
TA () x=-5H lx+0y=-5TA1x+0y+5=0% &9 § forar s T&a 2|
(i) y =2 Ox+1y=2,AM0x+1y-2=0% &Y § for@n S Fehar 2
(i) 2x=3 o 2x+0p—3=07% &9 H fo@n =1 Fhar B
(iv) Sy =27 0x+5y-2=07%% &9 H fo@n =1 Hehal 2|
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gyTaet 4.1

1. T Aegsh &I HIHd Tk Ferd F1 FHd 9 3 T 21 38 woF & Fefa w6
& fou 3 =/ aren weh e g fdfau)
(Hohd : | ATSIY, AR 1 HIFd x T AR Held HI HIAd y TE)|

2. Trefafaa Was Tl 1 ax+by+c=07%h ®9 | e SIS AN Tedh
feafa & 4,6 3R ¢ & A TR
@) 2x+3y=935 (ﬁ)x—%—lOzO (i) 2x+3y=6  (iv) x=3y
(v) 2x=-5y (vi) 3x+2=0 (vii) y—2=0 (viil) 5=2x

4.3 Y@gw THERTT HT TA

S 2@ 7 foF T =R o Ui aeh g T U SifEdtd gt Bl e
T =R Al e G oh B o G W 3G 1 %He Fehd &7 i
TeteRtor # &1 =R ¥, THiG gl 1 e Bl © xq°1 y S WAl w1 g S
XU gu Tl @l Hqe Hd €1 MY, ' FHERL 2x + 3y = 12 | F&l
x=38R y=2 TH & ¢, Fifh ol 87 SW o THEH H x=3 3R p=2
Hheenfyd d € q9 e T@ ww e €
3y =2 x3)+(Bx2)=12

TH B ] U Hitd IH (3,2)h &9 § fo@n v ¢, e wd x @
3R 3G 9%y 1 G T S 21 36 WK, (0, 4) S fKu 7y e
F1 TF 7 2

THeh foadia, (1,4) S0 U 70 G0 =1 T 7 T/ €, i x= 1 3R
y = 4 TR FE W BH 2x+ 3y = 14 WW B 2 S 12 7 71 AW g
o (0,4) @ TH A B W (4, 0) TH TA &l ¢ TH W T 2x+3y=127
FH Y HY QA T (3,2) 3N (0,4) I HT faw T

1 ST HE T TA W HL Ghd &7 F T TH 96 ¥ HeHAd €
(6,0) Th 379 & €2 A &, dl 39 30 Heatuq sifey aqa: = fafu 9
B HE A @ H Ghd &

MM 2x+3y=127H S0 TBHEAR x 1 Tk AW (AF oifNT x=2) &
Tohd B q8 THIHIOT 4+ 3y = 12 B a1 €, S fh T = aren s S
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21 30 B HH WEH p= W%ﬁm‘élaﬁ 22 2x + 3y = 12 TH
B ¢ TH WHR, x=-5 Fﬁm‘a’qqﬁ%%wﬂw ~10 + 3y = 12 8

21 &g y——W gl 21 e (—5,23—2j,2x+3y=12w TH IFF T B

Wﬁaﬁmﬁ%@mﬁw#ﬁf%%ﬁmaﬁémﬁ%lmm
sd ® % 7 o9 arct Waw gHisor & SToRfya &9 9 o 8 Bld 8l

SETETUT 3 : THITUT x + 2y = 6 %h ¥R 3TET-3TH a1 1A ohiterg|
T T@H Wx=2,y=2Th & 8, Ffeh x=2,y=2N

X+2y=2+4=6
2| Y, 379 B x= 0| x o TH HH W & §3N THHT 2y = 6 & Sl
2, TSt for wh otfgdia gat y=3 e 81 1@ x=0,y=3 W x+2y=6%H
T T B T WRR, y= 07 W G gen Wl x =68 W@ 21 3
x=6,y=0% x+2y=671 Th g ¢| 3 H, Y & y= 1| 37a o gan
GO x+2 =6 @ Wil 8, e g x =4 ) ey, 4, 1) &y g
THIRTOT T T T €| ord:, KU gy wHietor & orafifia &9 9 oFeh el o
%IT{W'&%:

(2,2),(0,3), (6,0) 3 (4, 1)
feuoft . eqm T foF T 7a 9 & 1 W At x=0 oF ® SRy
T I 9 AT B S YRR, TH y=07 Tohd € IR 99 x H @ AA
T H A B

3418 0T 4 « frAfafaa Iieol o 9 e THIRO & S B A1d hIT:
(i)4x+3y=12
(i) 2x+5y=0
(iii) 3y +4=0
F: () x=0°F W, B 3y= 12, A y=4 T e &1 3@: (0,4) +ft fu gw
GHIH0T T Th B 81 TH THR, y=0 o WEH x=3 WK el gl 39 e,
(3,0) ¥t TH BA 2
(ii)x=0 &H W, BH 5y =0, AU y= 0T il €1 ST (0, 0) Y g Hefrahwwr
#1 Th TA T
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T =/ ol s TR 69
o, A EH y=0 o, A BH TH TA o ®9 § TA: (0, 0) W Bl €; S TR
T8l © T8 91 Tedl Wi fRa o1l U 319 B WK o o T x = 1 eIt

9 9 T Hehd € Ty 1 WG HAH —% B o7 (1,—%),2x+5y=0 Eal
TH 3 TA B
(iii) THRTT 3y +4=0 Hl 0x+3y+4=0 F &9 § for@" W, x & fmdt ff
mm%ﬁy=—§wm| 3d: BH I B 0,-%34311,_% e
B "Whd 2
qyTaet 4.2
1. Freifafa fawedl § SH-a1 fawen ge 8, ik w2
y=3x+5%
() Tk fGgdaed® (i) oA A FA L (iii) IR T T 37 7 &
2. Trafafed gl § 9 & e & IR ga fafa:

1 2x+y=7 (i) mx+y=9 (ii)) x=4y

3. 9dEU o FfafEd gdl § SiA-shid GO x 2y =4 % Bl € 3 HE-HMA
7 T E
M (©.2) @ 20 i) @0 @ (V2,42) @D

4. k 1AM TG BT SF@fh x =2,y =1 THHWT 2x+3y=k I TH & Bl

4.4 WA
TH A °, A Trefetad fogsti s sterem T 2

1. ax+by+c=00h &Y o HHIHIU h] S&[ a, b AN ¢ ol G@W & 3R
a 3R p 3 I & B, =R Ao e gHiewn wel S )

2. 3 =W o aw G o Saifd €9 ¥ 3% B B 2

3. T = ol ek T o e W fa yeies fag e S w1 T
T B 21 WY &, e e &1 ToE g e T & oo W
feor ww faig & 21
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gfoeTs ol SAHIT Rl TR=
.

5.1 ARt

Wk ‘SAfHfd’ (geometry) FATHT HTHT % IR T (geo) R “HIEA' (metrein)
T et o = 21 o o6 o @ Cged’ @ fgfn’ oIk i w1 ered @ ‘A
Y UE Wi g € for sefafa 1 Sqm 9ft 9roq &) eavehdl o ST g3l
21 o T 39 W@ 1 ereAeE fafee w9 A yoksh g wemaet g e
TN, 9% 98 A9 g, 96ad ®, W9 B, 9Rd 8, I @ A SAHRM (incas),
AN T IS oF ANN Bl Tk AN THEART 1 AT HE ULl
S sfafa oF faea &1 faf= geRr 9 eavasar o€i

EER U e e a1 B e 1
st o, ar fafv= gf wenfaat o era el
o &= i qREe (boundaries)ﬁ T Wy
@1 o STt offl 3 Al o @], 3 uide
1 qA: IR STl oA 39 1 o6 fora, fagentaat
7 WA GARA UReRfad w6 WY B WA
TG W o U, e safhda deier 3R]
frm foerfa feu s=iv snfafd & I@ &0
SN STFMUSRl o A ehTe den el
AR et (pyramids) o fmfor e o foham
d Th He 'y TqUfae  (truncated pyramid)
(3fEn i 5.1) &1 A=A A HH HT &l
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3+t S &) S S © TR fuwfire weh el 2w e gt 2, fordenT anem
Tk FIge O o W R o WgYS B © SR fSeh wvd weth (side faces
1 lateral faces), W Th & fog W faem ot et e 2

GRATT SU-HEE |, TS 3R HETSlES!, T i GEEA 9 I udl
orran @ for faey TSt 1 @I (ST 3000 $09) A SHffd T wER AT o
ST fwman 98 T S=9 &I 1 GfSd THS ol Yl STy ®9 §
fasrfaa & iR o8 dnmEg &1 § faffa fee g 9 SeEwnY, geh TWER
Triae et off iR yftrra et ) ogeen ot ) # fafe= wR % oW
FW g3 FW 91 9 9@ guidt @ fop TRard emfufa (mensuration) 3R
HEEeh Ao H gul &9 ¥ g0 &) fafor & o gFh w1 S el
T2 R TS () W off @R 39 € o feru eru o HieE : 6w,
4 12 :1 BT e

YA 9Rd H, eI (800 $99o-500 ToYo) SAMHAE =Rl oh forg
Teaqul 7 9| dfkeh el w1 SAfEfd 1 S Afkew gSn % fow saves
- R &1 afkEl oiR aif-gpuel o frwfor & @ gem ufem sifiE
F ik JHESTEN TEh B o folU, 3ok LM, 3ok SR 3R &5Thell oh
IR A T w9 9 fuifa STRel o oTER, B 9 wie] wnfie feRansti o feru,
ek R 3R gRIhR AfEA 1 AN feha Sran o, Sefer Sreieifen gom el o
fau e, Brsl @ik woersl & GaeH (el 9e0) § oF TRl 1 wEm
AEvTH Bl Al (edag § faw) ‘o’ § wh TR o @iy S A gHfgEg
e efafifed €1 A Bqe 39 YR oEftem fey Tw ® fR o 43 BR
(=1 o) Tt o fmior g @1 Fafy Al w1 @ e o uRygg st
fafemi 1 v fman T on, fRR oft o9 Wefua fagrdl w1 &8 ==t @l &t
TS|

SWieR I I8 <A & o Sffa =1 forehra iR e foavea o @sft
WM W B W/ R I8 98 FFaferd YR ¥ 7 W o y=e fava ¥,
wfifa o T 1 39 TiataieE w5 T A o9 g€ § T 3R 99 T
W @ g W T A A difgd 9 Y A1 A ok g8 i qEl W o g
1 o I fafeR gr o S 1 e €, g9 g 0 U € TR e g,
S for SefeitEn §, snfafa s srenfus R gfew g fav as
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Wi @ den Tw € 9Ra iR W o e fagetet g faenfaa w1 senfufa
o gerd: IRumml o e § Mfed o) sAH ufskanedi (steren fafil) o @i
(=21 ok o i L Ko PO 1 e | O e o o e | M e B
ST ARG eI hEl o fad &1 foran qen S9! T HHeg faam
& &9 ¥ fasfad e o fou sgd w9 w@ a1 w39 SE geraet o
T qh W g & S o 5 s WA fRe yeR el S €1 g a6
Afqefa 39 FeAl, S 3=i4 Tifug fFan o, &1 gar frmfaes e
(deductive reasoning) T SYAN ¥ raq d ot (fEw gfifore 1)

Teh FAHT TR 9 (Thales) 1 99 STl &
3 a9 Ugell Hd I9Ufd (proof) YSH hil Ig
U9 39 ®ed & oft T g9 +1 =W g9 @l
grfgiea (erufq & auer 9m o faafsa) @ @)
Jeq H TH vy ufag forer aremid (572 )
off, fSrent W MO 319wl G BN qEeTIRG SR

. . Broe)
SHeh WIORl 4 3 S Ul 1 @ie i SR i S
sfafd o fagial w1 stenfus foema fwam ?Ts’(émqgawﬁg\ 5:?21\:"313\)

g 300 Y dh SR WOz wEa faw o
STIFStgd o T T o e Ifeae (Buclid) A
39 99T T G TG oF 9t 99 1 ThiAd fwa
3R qvﬁﬁz;q (Elements) THh 3T g U9 o &Y
T 34 Fafeud fwan I Teldd &l 13 T |
fawfera femean, feml o weder o1 gfident’ o T €

- ' R P gferTs
T gRaehretl 7 T fava &t safhafa et wwet &6t 325 ToFoTo- 265 ToToTo
A ot difedl qe getfed feha ( gﬂ%ﬁrs..? N

W oE U, g9 Sfufd o 9fd gt & sfewio @ w8k
S & ga9™ @WEd 9 39 S & T S|

5.2 gfaets it ufitwmmd, IRFER iR stfiremomd
IfTS oF THI oF AT TS | sAfh o 39 fova w1 uw i gfanm
(model) Fr= T 3 w&d 91 {65 (point), W@ (line), T (plane) [ T3 (surface)],
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T ! STAUNOMY 39 o%gedl & wfud 1 T S S9eh T-u off| sTehmat
(space) 3R Sk 3TH-UE o S o IAFHI & YN W, Th 3 %] i
gl sfHdia Sfauron foskfad 1 T Th 39 (solid) 1 3R &l €, HY
IR feorfa B € o1 SH U WM U S WM d% of Sl S Hehdl 81 TR
RGN IS (surface) FEAN &1 3 SRR o Tsh AT 1 TE I H oI HLdl
& IR TR g e & Bl gl ot uREE R (curves) A1 Hiel Y@md
(lines) Bt €1 1 W@t & R 65 (points) B &

2@ g fogetl (Se-ye-t@n-fog) % o dF =i R fa=R Fifeu 5o
=01 |, g U fomn, T8 g9 T (dimension) it %ed €, ¥ dfea B €l
THfeTy, 78 %7 Sl © o T 2 @1 o faad g €, uh g @1 a fae,
T @ F TF fom B ¥ e wk fag w1 i fam A Eri gfwere 3w
FUAl H G w9 " IRAWIST o €9 H YA fRAll S S T
WEIHEA 1 I ‘Telbed’ & J&s% | § 23 URAET (definitions) SR
el T8 9 o IRWEd e oS @R

1. T T8g (point) 58 T f@sH *IE 91 T

2. U YT (line) SISk ea owag el 2l

3. TH @ % (W fEg e B

4. T Hielt TE T tEn ® W W faget % Wi gue w9 9 fem

Bt 2

5. TH UB (surface) 98 ¢ TSTEh! ohaet ol SR =ik et @)
6. B o TR (edges) @Id Bl 2

7. Th HHAA I3 (plane surface) THI I8 ® S T W Ereft L@ o wiy
e w9 4 feerd B 2

Ifg 3N &AM 37 URWST 1 3@, df oMy WA B pw & GG 9,
IS, o, 99E ®q 9, TG il e Y ¥ S AR Afew usE
EvTeRal €1 Seewnd, fag 5t aRarm w faem #ifve S gfee 4 @ 71|
qftar ®, ‘T 9T’ 1 IREIG I I STEvIEdl ©l °F it R 89 uw
Rt Y foh Toh 9 o B S ‘e SR €, ol 89 ;e st uRefid e
1 STETAhRAT THT| 3Td: Teh a%] ol IRAMUA & o AW, 3Tl T &gl
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1 IR G 1 SAeaTIRd Bl & SR famr ot ofd o uRwrwisti ) ww
o Al W el Wehel B I ROEel, M g1 A8 Gt I e
o Fo ShdE 9= i STIREIYT (undefined) ¥R Ta=n S 9 fafy 9, &n
T fog &1 AT Hehodd1 &1 SR G g8 IRGWM’ ® AN H TH 98N
HAAHR SHE Yl 31| gHfe, &4 foig il Tk gaA 6t (dot) 9 fFefua
F €, Wg ™ G G F g9 T F fawn eewm w6 R

T YRR I GEE Sqed R 2 H off ol ®1 sHH =Sl S o
1 Gy omar ® o 3 9 fRel 1 oft vew uRtwnfya Y fmer wn 21 @
FRol, fhedt ot fowa & eremEm o fou @ wei w1 smaRwifyd w@r T e
zfery, sfafa o w9 fog, W@ ik ad (Ffecre & v H gHad gS) i
R Wkl oF €9 H HM #R Toid &1 Shadl 98 O 9vd © TR wW =%
aaieas ®q 4 Frefua w gend € otermn ‘oifaes wfadHl’ (eegetl) w6
FEEd ¥ T L Hhd B

ST 3 YRS ¥ URE S gU, IR 7 Fw o0 @ foer fag feg
HA HUF AT 1 HEqT Hil F FHedAd okde § Tqeed: gaeardt g’ 9
Wﬁmﬁﬁﬁﬁﬂﬁﬁmlﬁﬁazaﬁw(axioms)aﬁ?
ATTIRUMT (postulates)| S STTHRUT I T YA 39 FHeaTst & fag
e St fafere &9 @ sfafa @ wefua of | gud R, 9= sEyrRomd [f5=
T SIRTTE (axioms) FET 1] 9 FodAd off o FRaR 7ifoa o v feman
T 3R TSR Shaet senfafa o & sty deiy @Y om il ek srfyemonst
HI IR eifush SRR o forg ufifire 1wl 3fEm)

fFers & Fo AR =i, fo 37 51 RKu %m0 &, = fean =1 @ 2

(1) 9 oqd S T & g o e & Toh TR o ek el 2l

() A% S H S H Srgr e, at gof ot seR e 2

(3) IE UK 1 G H W T WY, q@ ATh o e’ e 8

4) 9 TQ S WER U €, ThH SR o S B €

(5) qui SO+ WM W 9 e @l

(6) Th & Igell & TH WER TR e 2

(7) T & IEgell o MY WER e B 2
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I WM ATIROMT fHEl WhR o Ui (magnitudes) & & o el T
21 UEell HH STIHNUN i GHAE SHiadl o T wEm fohan S wehdr 2l
SN, A Th BIYS ®1 &9kl Tk 3T oh &kl o Se @ 3N 39
3T T ST Tk o oh &Fhel & a¥eR 2, dl TS &1 &% off o o
IHA o SIER B

T € GHR o RN 1 el H1 S Hehdl @ 3R 3% Sigr d S ekl
2, Wq Ta=-fa= wehR o ARAOH 1 qor e 1 S Gehdl €1 SN, Th
W@ H TH A W Sigl T S Wehdl 3R A € UH R0 R Tk GEYS
(pentagon)@ NEL 1 S Fehal T

SR T gan = SR Te ad g3 Wi B € T Afe & awy
TG (identical) 8 (37Ufq 9 T € &), @ F R Tl T W UK H, FE
o qE wWd % SUeal Bl gl TE AR (superposition)av_ fagia =i
TRl Yehe Shidl @1 SETd (5) ‘W WSl ® (greater than)' 1 TRWTST <l
21 SeETonY, A HE AR B, fHdl o= U1 AT TH 9N B, ql AT TR B
3R T o URT C o AN oF 9 § foren s gedl 81 gichfds 9 9, A> B
w1 e § R wE ctm e fF A=B+CRI

3ME 79 gfaets &1 U IFIUROMeT (postulates) T == il I M
TR &
sfemuT 1 - T fog 4 T o fag a ww GiYt @ @iet o1 gl gl

e e o 78 Stfiumon g9 wardt € o &1 f9=1 (distinet) foget 9 g
*9 Y Y T @ Egd Wi S Hehdl 8, T 399 € el i s o uE
TH U A Hieft @ 6 8 Hehdl| W ST 9u & § gfaere |, fa
T TN, TE TR-9R Headl & € foh < fa= fage 9wk fgd™ (unique)
W@ & @i S gehdl 21 g9 3@ UROM Rl U Rl o w9 H e R
® &

ATl 5.1 : Ru gu 3t fy= fager © glax w& Sifzdig @ @it w1
gadt 2l

fag P o B fohat Tard ©i=ht =1 wehdt @ W fog Q W g ot Wt

(3fEq Hfd 5.4)2 ohaed THI FE W@ PQ R fag Q @ B WM el UE
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fopat Y@rd € <t foig P Bt off St 22 oherel U, 1l W1 PQI T UHK,
ST U Th 4 (45 (self evident) Tcd & IR gHifeiT en 30 T AR
% ®9 H U o4 B

L

JMHfa 5.4
ATIIRUT 2 : TH FIq GV (terminated line) B STTET &7 T T@RET ST Gohal
gl

e ST ot g9 ehel WA (line segment) Fed 8, SH gfrre A
Tla @1 el ol 37, SAAE h A W, T SAfIURn T swhedl ® f ww
@Es i §F SR foaega sieh Tk W@ o S Wehdl @ (IR Sl 5.5)

3MeRfd 5.5

e 3 . fFEl B @ M Y IR fEEt Bear @ uw ga @ier W1
qohar gl

ST 4« G4 GHBI TH W & S B

ATTURON 5« I} T el @r 37 Gret @i W AR & 3797 wF &1 SR g
37d: W(interiorangles) WWW@E’[WWWWWW#
TrHivl G FH g, at d s qiet @] e ®9 @ 9@ 94 W 34t 3R
fierdt & forg @ik 7€ 47 5t gEHiol & F9 g g

3TN, eTpfd 5.6 H, W@ PQ @Sl AB
3N CD W 39 YR et @ foF 2fq: wion 1 8fR
2 1 A, S PQ S W R ferd ®, 180° W A
21 31d:, W@ AB 3R CD 2fdd: PQ o &l 3N
pIcEEle Uil
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ST Uil SATTHROMSH 1 hadt @A 7 U, §H I8 TId: Tl =6l S
fop o erfumronetl &1 qorm  ifuRen 5 o eifue Sfea B TEd @R,
SAfqyRoTd 1 W 4 o W R we § TR 3% @y fag 99 & ®9 § °A
fern a1 €1 W, 3% Tig e Hua Tl 1 e, 3 el Wi fa sudt
(proof) o T&Teha T foran T ® (Ifaw wfiftre 1)1 38 wifeerdr o &R, qi=e
SITTYROT W SFTe 3T=e] § 3ifush =M fean smom|

STt * SAfTRON’ IR SAfETEia’ S TRl B T g o forg wek &l eredf
o W fran a1 81 arsde |, SATHUNn Tk A (verb) €1 S €H Ed © T
‘o erfqumon Y, i zEeR o € T ‘emey fave o ufera aReeied
(phenomena) o 3R R a3 HUT Fe|' THHI /A 1 Sid oI5 §
St 21 A g8 T B, df 39 ‘Afqunon’ o w9 § @ighd HY fordn S 2

IS ﬁmﬁﬁ ®T Th ™ (system) s7ferrent (consistent) shgdldl 2
(fan uRidre 1), aft 1 sifwEal @ T ed fAffa &en e™s@ =1, s
ot o1 ﬂrﬂﬂ%ﬁﬁ T e Tag fou o fordt sem o faueh (contradictory)
BN 37, AR ARFEal 1 i frem G &1, @ 7 gifvad e sravas @
fh o5 frehra sAferedt =i

gfeete 3 ol SAfqUROME R ARFE 1 < o SIS, TR TN 3T
ot &t fag w1 fean R 3 aRom &1 wam e, s frmfes
el (deductive reasoning) S S AR uftome o fag fran 59 wer =i
fag feen 9 wrem (propositions) T o) (theorems) haalldl off| ?{ﬁﬁi—é 3
o e, srfemonedi, qRwmweti 3k wed fag #1 T wHEl w1 Wb
Shch, Teh difcheh @ | 465 e FRIHA (deduce) fohu| safhfd o6 s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>