0963CHO1

e 1

W& Ugid

I

1.1 et

et wensti o, 219 HWem W@ % 9’ H UG geh € IR 9@l oY ¥E +ff ug
ooh B for faf= v 1 e w e W W fHE ger et e
STt ® (3fEu emfa 1.1)1

A

-3 -2 -1 - 1 2 3

FN [
=

0

wl— T

3eRfa 1.1 : HE&AT [@r
HeqHl HIT 5 3T I § Fo IRY i & 3R 30 W@ R uArms {9
T Tord ST ® §1 S8l qe 39 2@ Wehd ©; 98] deh SR HeAd, HEeAnd Sl
e € feed aedt 2

2022-23



2 Tfora

S T AT ST FE&A @ W T GRA Hd § AN Fo GEeast H
THd FW S W@ B W GO h WH o AU Tk e qar e
Hua § T a9 1, 2, 3 o7fg St sharel Wiehd

GEet hl IS YR X W@ el M9 A § Y
T% [ GG qE & S 1 (F ST A Tl 71,?\0@1
¥ o5 T = 87) o1d: 3@ oMY & O § eraffd 60y 240

®Y ¥ FHF Yihd FEAT W S 21 TR A6
B % 89 39 9T H Udieh N9 UHe HW

e Mg W wiey SR faudd fien # wew gu

@ SorU ok 3@ i S ° w@ A o e
STH! gUi W@ (whole numbers) F1 T TIE S g2
e B STl 21 TS ydfter W8 Yeke TR S © @\5829

e, ! SFFH-3MF FUMHF YUlish f&@rE 3d 1 3 39 9ot Ko
quifeRt T ST Ot H S/ ST FT Y I Thd € TR AU IR T GO
?R?IT%?W'ﬂﬁ?ﬂﬂﬁ%gqﬁwﬁlﬁ:(integers)m%%ﬁ@m

7.9 YFe Tomar S B

»
>
5)
) ,bb \9]
>

Z S99 9% “zahlen”
(SEet) @ foren T %,
Torgem a1ef ® i

1671 8
0 5, 11 0, 3R “zahl” (Sct) forgen
o 222 ’,]56%6_40 o T e

74 40 25 A9

w1 AW Y | e g9 wd 22 fived w9 9 #, @ W e
1 3 _ 2005

T wd T A el 73 200 e off €19 o9 39 YR

gsft geme ot O § T ¥, 99 9% URWT WSl (rational numbers)

2022-23



& TS 3

17

N
\30 981
&
e
q(& . 6622 Jl—g)o/ @\
37 \6 2 01’] 1
L op? o L0 F L
16 2 %, -\L .65 999"
3 999 NEEE 9
2970 5 7§ 6721 60
1 4/662 164 <, 12
2.7 i
/% 4
60

1 T B S| URET Gl o GUe hl QU Yehe fohan a1 g1 SfUs vres
“rational” S1 Scafd TUSH IR “ratio” ¥ T 2 @R 3T&X Q SIS WK “quotient’
q foran T 2

379 9! A€ B TR ufdy wemsi # gk 6 YRR o S ® o

& < i U G w8l S §, A 36 L % ®q ¥ ferar s g
q

B, Sl p 3R gy € 3R g2 0% (FET &H 39 o9 W 51 & <d € T
q#0BM =MeN) |

mmwaﬁaﬁaﬁtwﬁﬂmﬁa%ﬁ@wﬁmﬁﬁféﬁ
w9 § fora S Hhal €, Sl p AR ¢ IOk © 3R ¢ =0 1S o fer, 25

ﬁ_—fsaamﬁmwwé;aﬁp;zsaﬁtq:l%lwm%ﬂ%qﬁ
g for uftdm wemst & @i qha gend, gof el @R quis of e €

m%ﬁﬁ%ﬁ%@ﬁwf%mﬁm(umque)

Waﬁm%,aﬁpaﬁxqw%mio%lm@mgzﬁz

i, 59 &9 I8 Fed © T fww&ﬁau@r%mmwfﬁ@m

2022-23



4 Tfora

W R fefig w0 #, 9 e 98 A1 od § R g =0 31R p aﬁtqw@?
afafed o & Swalts [uHEe T ® (el p R ¢ SERuRE wEd

(coprimenumbers)%]l q: &I Wl W EQ?QW afifg ®9 9 eFes =i
FA g S wd W P e

3EU 319 BY fafv= YR ot Temed, St e o9 fuselt weanst o
FT geh ©, ¥ el o IR T B

SEETOT 1 ;Y XU T Fon e ® W Sed? FR0 % e 0 S i)
(i) W% o H&M Uw Wiehd §E el e

(ii) TIw YUl Th URHT HE Bl e

(iii) TR IR &M U quish B R

T : (i) STA T, Fifh I TH g GE € Weg Whd q@n T e

(i) w%,wﬁmwmﬁ?é?mﬁWWm%aﬁiw
TE TH IRET HE@ B
(ﬁi)m%,w%gwqﬂﬁ?ﬂﬁél

SEEIOT 2 ¢ 1 R 2 % o™ i U uREy St g s
39 U9 Rl BH %9 9 HH  fafd 9 g H Ghd 2
1 : 39! AR BN TR - 3R s A 1 Tk URHT G 9 S % foau

mrﬁisﬁﬁgﬁ%aﬁteﬁ?ﬁﬁﬂm%éﬁ%,amr;s,raﬁiséﬁﬁa

feorq B ©1 31?[% 1 3R 2% i i T Fe 21 gE ufwa | 19 1 3R

2 & @9 9R R ufEw g §9d &Y 9@d §) 3 9 ge ® o
5 11 13

4788 4

2022-23



& TS 5
T 2 U Y faked § T uw & W § 9l ufe ufem wensi w1 9
FX | Fifh 0 U FEAd A6 S Wed §, el g0 5 + 1 31, 6

TR | 3R 2 i uRET wemst o w9 § foaad g i 1=23ﬁT2=z

21 99 39 IE 2@ Hhd © % %%%aﬁx%wﬂlaﬁtzéaﬁaﬁ%

[ NI

IRET @ B o: 1 3R 2 o a9 e g § o —.—. =, @ik — |

femuft . o AT 6 Semwr 2 § 1 IR 2 o = fed shad i 9y
el € A1d o T el T o1l W 3N Ig 1A 3 R gnm
o a&qa: 1 @R 2 o &= uifd ®9 9 9% 9ReE g@d Bl 8| o
w7 ¥, forl o &t g ol demsit & s srufifha ®9 ¥ oM@ ™
HEd gt 2

3T B0 &A1 @1 &l IA: J@| F1 30 36 @ R o st gt =i
o foren 27 a9t 9 a1 7T U BN 1 SN0 98 © TR Hen Yar W oeaiig
w9 G HF IR Gt o=l Wt 21 39 g ISR e el o T o o
i o © @R fad I 7 ohad T A1 9 7, dfcsh STORHA ®9 U 3
g1 snv=Es o 7 € foh foheel <1 Rem sl o ot eafifia ®9 9 eFes
et feod Bt 2
a1d:, AR ge frefafed 999 99 © 9@ 8
1. TE& W@ R T gE SN S 1 HEl S

2?2
2. 7% 70 FFE YR TeEd §72 stufq 5 s

AR o Gemed o o9 gH fhd TR 9%

F 82
T U ST ST IT=es § fRu S|

2022-23



gyATae 1.1

L wwwwmé?wsﬁmg%mﬁmm%,aﬁ

p 3R g Uik & 3R g0
2. 3 3R 4 % &9 ¥ B: IR GEAd T i)
3. %aﬁxé%aﬁaﬁav&ﬁaﬂ@ﬁaﬁaﬁﬁm
4. 9 U T weH T F A G2 FHRO S WY I ST i)
() W WHA HE U gl Hem w2
(i) TR YU Tk YU W@ B 2
(iii) Wk URHF WEA T Ul e Bl 2

1.2 ufaa HEnd

fsel areeg , 894 ¥€ <@ ¢ fo §en W@ W td e ot e "l @
S aiHg ged T ©1 39 eeee U, o1 oW I wems woEl s el

o T for weme W wet %, 3 gé?mﬁ@%,ﬁﬁpaﬁ?qzﬂﬁm
T 3N g =07 3Td: 9 I8 Y L Ghd ¢ T 0w off ged € W =™
®9 w1 e et 22 a%qd: tH wed gt €

ST 400 HoFoTYo, HH o Wigg Tforaa iR Srife

AN o STIAMRI 7 31 H&Asll 1 9ad qged Wl

SRR INEE ] TEmeT i awﬁ'ﬁ'er '{T@ITU:' (irrational
numbers)WW%,Wﬁ%%W%ﬁma?W

o 7 fer@n < HehaT 81 TEANIRG & TF STAR, HiEH

% Teared g ual ot e sTafma wemst & weay H

e fenaciaal € feure =1 T guiEgol ofd @1, =

THHT RN 39 91 1 @ISt Bl T T STuiEy we (569%;'?;1?;%?@
2 M T @ & R H Al g ISR e TR 1.3

2022-23



qe ygid 7
AU 376 8 31 H@e &1 S g <)

T ‘s’ i TANHT HE&AT (irrational number) <hgl STl % Iz 59 L 5
. . q
w9 4 7 for@n s Gl w1, &l p R g ik § 3R g £ 0T

39 I8 4 ¢ foh oTaffyd ®9 9§ oHe uReg e a6t &1 36 UahR,
srafiee ged ff erafifd &9 9 e Bl B1 3k oSS @

J2. /3. V15, ®,0.10110111011110...

fewuft : sueRt AR B fF @ FwW eH wWhE ¢ H TN FW 2, T EH
Ig AFHL T © T I8 TEN 1 oA oiige €1 e g4 =2 €, JEi 2
R 2 A & F=M 4 & FgA 2

SR G T FE AUET T o a W A S 2| S0 o T, W
fEu Y e origel iRk Wemn W ey uRfed © gw 2

ARG o AT 4 % fag fea ® T ww ewfm gem R
AR W 425 3. o TH-UE WA o ferier® A ug Juner en fw
V3.5, 6, N7, V10, 11,412, 13, 14,415 3R 17 &t smfem wend 2
V2 3, /5, S T STAfHI (irrationality) 1 SUdfadl W == el 10 § i
SR ST q 1 H GaY 2, BN au § fafve Sepiaar e aRkfed @ §,
T 1700 T o 3fd W & ol 3R owre A fag fRen o R w' ww erfe
@ B ST =98 W eH TW & W = il f 0.10110111011110... 3R
n AT F B
31T 7H U=l oTg=e] o6 3id H 39U TN ueHl
R g: faur | 8 fau afma genst aren
gen ofifew) o/ AR ew O A Wt syt
ged off et € @ F e ot gen W@ W &09?13%7]
FE G o= @W? TER SW 7 T oW, s 5607
Tk Gl T wel oiem geme iR et E
Femet & I ¥ S U el §, 59 andfder 0 6% 0
=TI (real numbers) &1 98 TSI a1

2022-23



8 Tfora

2, SO R Y wohe fman S 21 ofd: ardfaes W& a1 ar uRy" a1 o1ufaa
WEAT B Wehdl € oI: TW UE HE Hhd & TR U ddfas W&
& W & Ueh Afgd fog A Frefua feran smar 21 @ €, @@ @
T U Torg Wk oifgdia arfass denm ot fefua war 21 98 SR
2 & = W@ =) arafas 9@ 3@ (real number line)mx_rﬂ?ﬂa'l

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 wewm W %
Y% fag & 9q wH g
S, ST (1845-1918) greafas wen Bt 2 T, T2k (1831-1916)
IMRfd 1.4 STTHRT 1.5

3T 3 foh T W@ W T 9 JuRHT gemstl w1 wH Ui few
ThR T Thd T

SEME0T 3 : W& W W fp &1 WH fuRe (a1 fefim) i)

Tl : I8 T ¥ 3@ S ekl ® 5w ven gt 3 o ‘
1 Il T BN Teh Theh (W) hi @aTs i ST arel o Cﬁ

OABC i (fae Ifd 1.6)1 79 oM weermie i e | ) 1A

Fh TE 3@ THd € T OB= I + P =2 B HE&N W@ W T 1.6
T, H T R Fefid # 22 U9 S @ R S gehdr 21 39 9

1 &4F WEd gL TR o O = o Wi HAl 991 |, STH(d 1.6 i W& W@
R MARd $iee (RET ARfd 1.7)1

C_B
2/N 5

\

S
>
<K
\8}
W

2022-23



& Ygfa 9
aeft o <@ ® % OB = /5 ¥1TH WHR HI TRl G O Fiohg 3R

OB =i T3 WHeR T =19 (arc) WIET S @& W@ &1 foag P W wiedl 21 @@
fag P ¥ @ W/, & W@ g R

SETEI0T 4 : ATias §E& W@ W /3 &1 WH HuRe sl
1 : 3B BH STfd 1.7l TH: o

\\
B ZSN
vy /3
v
A

o APQ 3

—_

1
2
3Rl 1.8

OB T Teheh oag el ofd BD s A1 hiTST (&0 foF oTpfd 1.8 H fem@man

T ) | T TEATIRE T @ W, 85 OD = (x/i)2+12=\@9m%ﬁ?n%|

Th THR 1 TEEFA § O ohs 3 OD &1 B He T =919 @ifae i
e W 1 fag Q W wed g1 e Q, /3 o "W Bl

T YR fn—1 H TH FER0 81 9 & 91 9 L/, F1 WH AR w
Thd €, &0 Th AR QUi 2

-3 -2 -1

qyTet 1.2
1. = K T wud g € O o €1 RO o Wi 1o SIS
() TSF STURET &N U ardros 9@ s 2l
(i) T W@ 1 Y&F fag [ & ®Y I Bl 2, SElm T Wiehd G B
(i) TOF At G T STIREE 9@ B 2

2. N Gl e qUiieRl ok STt STufed B B2 Ak El, df ush UE wem o
e 1 ILE L S TR T e B

2022-23



10 TfoTa

3. femmu fF den W@ w5 #1 fg ger frefia e s aswar 21

4. wen & fou fraemem (arige affe @t
TOAT) : 0TS 1 Th o<l 9iie efifey R ==
3 e fafy @ “aﬂﬁa@r afta” (square root spiral)
T T FIU) Fo Tt T fag O wifSw @ik
QWWH’HQ"@T@E(MM segment) OP@ﬁEI
Teheh Tl oled OP, W o {W@rES P P, Wiy
(RRET Bl 1.9)1 39 OP, W dl {WES PP,
Hif=u| 79 OP, W e @rEs p,p, Wif=m|
39 WfshA 1 S W gL OP, W Teheh el alcll @idl {@IEs W=kt 3
T@rEE P P W Y Tehd 2| 59 YR M9 {5 O, P P, P.,.., P ... T T T

17722737

3R 32 TR 2, V3, V4, ... T ST Il Tk G |t ot s <l

MTefd 1.9 : age |fiet
&t AT

1.3 dardfaes &0 3T Sk qHAT WA R

TH TR W, B9 U STl gheehivl § Ui iR SruReE wemstl o etee
w1 THoh folq g9 ardfas §ENsT o WHAd TER (expansions) T @R
FO AR TN o = 7Y IHT gEmed SR SuiHg Hemsdi § 9% % oh
T 31 TERI 1 WA R Hehd € A1 TR Tl B9 36 o i Wt oA i
foF arafas TEnet & IHAd AR H1 FAN Feh 69 YR & W@ |
aredfass Gemet wi yeivia fea s 1 it gW orafem wemsti w1 g
o it demet 9 sifues ufifad ¥, sufae en stoet ==t o) gemsti 9 ury
FU| 8] 3 o 3L feu w # %,%,%IW’WWWW
AR =fE foh o1 39 HE GGE®T (pattern) TS HT Tehd B

10
3

7 1 e
SR 5.0 —, o ﬁ?;év‘ Yo TER F1d hiTSu]

2022-23



‘A
[3.333 0.875 0.142857...
3(10 8|7 1.0
9 7
10 [ 60 30
[ 9 56 28
10 [ 40 20
Kl 40 14
10 0 60
56
B 40
35
50
49
1
I U T O U O 9:6,4,0 9:3,2,6,4,5,1,
T : 3 o7 : 8 3,2,6,4,5, 1,..
RIS E

el Ao fRA-foRT il R A i 27 okl % W %W i Wl W s

<1 =feul

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

(i) I A TR gEen § gfafedl (entries) 1 GEA Ao ¥ w9 el §
(%ﬁ@«@lﬁgﬂ{lgfﬂ%ﬁ%aﬁ'{w3%,%ﬁ‘ﬁﬁaﬁwﬁr
sfEen ¥ ©: wfafeat 326451 € IR WS 7 ¥))1

iy JfE I T AT BIet 2, q AR (quotient) H ekl T T T
@@Wm%(%éﬁqwﬁsﬁwgﬁéaﬁiéém
Gl | RN @S 142857 WS €l €)1

2022-23



12 TfoTa

TRy Fed SR U MU IR 9 7 I8 gfawy ure fRe €, q{@ﬂ%’f
(g#0) % ¥4 H1 Gft aReg Temsti W N 8l €1 ¢ ¥p hl 9N I W gE&A
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
faam =X

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 7157 gt

feafadi & $o wRfd =2l & 9% SIMed FER 1 d e S 81 g9
sl o TyHee YR Wi Wid (terminating) IS FEd ol

farfa (i) - 9w weft off o Y BT R

%ﬁﬂ%mﬁwﬁﬁ,wwqﬁ%%wwﬁémwﬁwaﬁ
Tt 2, e qemed TR R SR T 21 g WS o, o ITha o SRt
# T NI TS W el 81 99 89 TE Hhed B (% TE YN ATerErt

1
3Tt (non-terminating recurring) 21 SR ok forg, 3= 0.3333... 3R

1

- =0.142857142857142857... 81

e frar & fem < % e 6 3 % TR O 8, 7 03 % &
ﬁmﬁ%wﬁw,aﬁ%%éﬂwﬁaﬁﬁm 142857 1 g

A ¢, T w9 - 0142857 % w9 A fovd ¥, e o % S
T TS, bl o IH WS Hi Tehe HAl ¢ @l TR Bl g1 WY €,
3.57272 ... 1 3572 % ®9 H fo@l W1 Gehal 21 o 31 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

2022-23



&I UG 13

ok faudid o9 79 I8 O ofifeit fh 9@ W1 W 9o W 9! 3.142678
S GEATd g B € g Semer WHR Fid gl ® A1 1.272727..., i
127 SIE wE U et €, feen emeE YER S el 81 se
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
@ W 2

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

ﬁf%mﬁwaﬁﬁn,aﬁpaﬁ?qwﬁ?%aﬁ?qioél

3142678
1000000

aeu ofd 'H 39 frufd wm fomm =, Sefer <emed Y9R SHadHT e il

T TRl 3.142678 = 21 o7d; I8 TH URET g&

o l p e o
sareor 7 : fe@mmEe fF 0.3333... = 03 &l 4 % &9 § = fHar 51 gl g,
Sl p @R g quifeh € 3R g # 0 T
Tl : ik BH 98 T8l SMd ® {6 03 9 ®, 3d: BT W 'Y X WA ol

x=0.3333...
o9, T8 o freafa © Sl o w5 g o e
e, 10 x= 10 x (0.333...) = 3.333...
I, 3.3333...= 3 +x, 9fth x = 0.3333... T
ERIELS 10x=3+x
x % T 8 6 W, T T@ W@ e 2

9x =3
33[?41& X = %

o - p \¢ o
sarevor 8 : fe@re f#1.272727... = 127 = v & ®Y 4 e fmar S ek

%\_%T pﬁ?q'{”ﬁ%‘% ﬁ?in%l

2022-23



14 TfoTa

T WA WSC x = 1.272727... €| iR Tl & bl &1 TR €, SEfeT g
X1 1009 TON Y Bl TH T W, TN T8 WK Bl € :

100 x = 127.2727...

aTa:, 100 x = 126+ 1.272727... = 126 + x
ERIELS 100 x —x = 126, 32Mq 99 x =126

126 14
. =5 T

- < . 14 —
Y TGk 3H facim 1 Sifg Y Ghd ® T =127 2

SETET0T 9 : feEmET T 0.2353535... = 0.235 i gé?mffammm%,
W& p IR ¢ E T IR g =0T
T HM AT x = 0,235 21981 78 =f@n fo 2 =t gl & e ®, W
W 35 H1 AN B 21 HifE q S H TREM B W 2, sEaw e
X1 100 | TOT T &1 UE B W, B T8 WK Bl ®

100 x = 23.53535...

THfer, 100 x = 23.3 +0.23535... =233 + x
a1, 99 x= 233
233 233
F9q, 99x= ", o x = 900 &M
233 _ . .
A THh foeim, arerfq %=0.235ﬁ%ﬁmaﬂm%|

a ~ n . p .
d: Il SATEdl I TR alell Yo G i 4 (g#0)%F &7 H

e fehan o1 Tkl €, el p 3R g qUileh €1 3TMET B 79+ qRomEl ol Geg o
T YR FH Hi:

T GRHT QeI HT TV FGR A1l Gid §idl & I SHeEH] Sed gl 8l
oy &, 98 §&Tl, [F9HT q9Had YR Gid 1 SHa9H] Edt 8, U uRAT
qeT g gl

2022-23



&I UG 15

39 BH TE S @ foh aRed Sea o1 9Med YER A 8 Hehdl ©1 31| 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
3Tl (non-terminating non-recurring) 2l o W uEy wemet % fora
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

fUsa 3T=sg ¥ T U STURHd §@A10.10110111011110... T == &t il AH
IS 5 5= 0.10110111011110... B1 &4 <Y o T SFTerdl SHmEd 81 37d:
S AT T 07 o STER TE ANHA B WY &, T Ff eam A fop ey
s oh HEEY FIRHG ®q W IHE UNET F@Ad S q w Wehd B
gufag iy gemet 5 SR ash Gy § Mg 1 Wd €2 FE FB =R/
T Sk Ml TER fRu T €

J2 = 1.4142135623730950488016887242096...

7=3.14159265358979323846264338327950...

22 w . ~ 22
(e SifSe T 79 9= El 7 Teh Gfehe A1 T T, ek~ T%D

Iul § Tl | STARET WSl oF IWMed YR W AU W iy ST
F I FH F faf= deie faefad #1 21 32 & fau, gyed: 3
fawrs= fafyr (division method) ¥ /7 °F I¥HeE YER H 3Tkl &l T HEA
oY € W B e Tk U=k o1 © TR Geagsh (Shen-frem) |, S afkew
M (800 £, - 500 €9,) & T Ty €, 7W /5 k1 TH G °H W

1 1 1 1 1 1
2 = 1+§+(Zx§)—(3—4xzx§)—l.4l42156
o AT o a8 98l & S fF W yem Ui Svmers Tl 9 e ferg feam
T B YA YR W 3Afueh § 3ifie 3 U e 1 Saerd I
=k @ 2

2022-23



16 TfoTa

A 1 TG AfK SAhTSIS &1 o8 Jgall AR o
S o SeWad J9R | Sfi &l AfeRfara feren
o I8 I8 @ 56 3.140845 < < 3.142857 Bl &1
ML (476 — 550 %0) F S T He™ IRATF 0T
3R @A &1, ¥R e €I d% IS 7kl A
(3.1416) 1 a1 o1 3=a =t e @i 3=
Fem fafeat (algorithms) <hT AN ek 1.24 m
q ot sifies <omed T d% n T T AR e
foran <1 g 2

(287 WP G -212 W P B)

IMRfd 1.10
R 379 89 2@ foh fore TR ouftiy Sead o< &1 s 2l

1 2 . -4
IETEUT 10 :73ﬁ17éaaﬁaﬁ@m&ﬁaawamww.

T B 2@l § TR %: 0142857 %I

3T: 9 Wodl 9 I8 URehfad & 9Hd © 16 %:0.285714 2

%ﬁ%%%ﬁ@m@u@mmﬁ&m,wwwmm

FW T S ST SHl o W9 fRud oWl SHEdl Bt Tl 39 YR Sl S
HIRfHd &9 ¥ 3 GEAd Td H Ghd ¢ 39 ThN i Gl H1 TH IR
0.150150015000150000. . . 1

gyraet 1.3
1. Tr=fafed fa=i ) <ogea w9 4 foafan 3iX gaqee 6 9eis 1 <9med J6R
P PR F1 T :
O o0 i) (i) 4
3 2 . 329
(iv) 3 ) 1 (vi) 400

2. amamﬁ%%%:o.mzsm N TEa H, o 9 KU 5 = oY g% S g
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. TreAfafea = g%wﬁmaﬁﬁq,aﬁpaﬁ?qwﬁ?%amwo%:
D 06 i) 0.47 (iii) 0.001

0.99999...3%5&61@1#'6&%6%3@wmaﬁwﬁwmﬁam%?
Y eAF SR FHE & WSANE oF WY 3T KT @iefrdl W == i)

%%WWﬁW%W@EﬁWHﬁ#&WWW@
bl 82 I ST HI S A o foau faarsm-faan sifsm)

S(qioﬁawaﬁtrﬁﬁaﬂwaﬁéﬁmmvﬁm,aﬁpaﬁw PR uic

2, et 1 & sifafiem o= =g SyafTs [oree 76 © iR frgen | e
FEqU (YER) 1 M AT T A o Hehd € Tk ¢ Sl HIA-H1 01 o9
HIR HE =AMMET?

. U 9 et fafae e e TR SHaEET e gl

) v&ﬁaa@aﬁgaﬁxﬁ%ﬁaﬁmw—waﬂﬁﬁaw&mﬁm|

. wdey T frefafaa gene o sia-oa ged aidg SR SH-sH ged
i 2

i 23 (i) 225 (iii) 0.3796
(iv) 7.478478... (v) 1.101001000100001...

1.4 &A1 @1 UT adfaes S&elt o feuor

fUoe oress o, o 98 @ € fop ferdt off aredfoes w@m &1 uh e
YER B 81 TR GEEdl W BH IH GeI & Gl W W FEfd o g
21 3R BW 2@ R T8 fFg YR foran S 2
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TH ofifST &9 9= W W 2.665 &I
o et we e ¥ e W ¥ e wsioio oo (0 )
2 3R 3 % o= U8 Gen fiud g1 STt A @ /g
2 R 3 & 9 HEem @ % AW

HMYEs <@ T ST &1 39 10 R 2 3
Wﬁaﬁﬁ%aﬁ-{wwaﬁmﬁ% 2223242526272829

i 3fferd wd B, 9 T Sl 111 () | TN >
fe@men w2 (i)

T 2 & IR AR 1 9een fog 2.1
frefra sam, 30 fog 2.2 &1 fefua wa,
amfe-anfe| emuent Mmehfa 111 () ® 2 3R 3
& g faureH fage & @A o $9 HiSAE H 9 B Fehdl Bl 3R T
®Y ¥ @ o faU 9 TH AEHT IS (magnifying glass) T TN HT Tehd
T 3R 2 R 3 o o o WM HI 3@ Ghd 2| TE 9@ & K@ wem s
3 = SR 1,11 (i) § 2@ B 379, 2.6 3R 2.7 % &= 2.665 o 21 37
BT BH 2.6 3R 2.7 o ¥ oF 9N T AT A ohigd il 89 38 TA: <9
TR 9 ® wied ®) geen fag 2.61 & fEfga wwm, sEw o
2.62 w1 T&fud wam, offs-a7fsl 36 T= €9 9 3@+ o fag, 3§ &
amepfa 1.12 (i) § emeféa & €

smeRfa 1.11

2.7

2,61 262 263 2.64 2,66 2.67 2.68 2.69

||||I||||
(i)

2.6

3meRfa 1.12
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e TH SN W, 2.665 [: 2.66 AN 2.67 o o feuq B sufey o1y
T W % T W W ST A shigd i [RME SR 1.13 ()] AR swed
o T8 9 10 SR A H §ler T 1 3H SR TR ®q ¥ 9@ o fau,
70 MEfa Hid ®, S R emepfa 1.13 (i) W @ e ©1 ugen g 2.661 W
frefia w2, swen fag 2.662 &1 frefud & ©, snfe-snfel em:,
2.665 39 IUfIHSH w1 GrEdl fag 2l

2.7
|||>

2.65 "\
| 2.61 2.62 2.63 2.64 | m.

2.67

2.665

| 2.6612.6622.6632.664 2.6662.6672.6682.669

(i)

smerfa 1.13

Teh 3MEH MY i Fear § 9&a W W gemst o (w9 i <@H & 39
YA hl IO AT UehH (process of successive magnification) chgl SIIdl

2

39 IE B U 2@ ¢ T yafd w9 9§ IR SEHH g Wid Serderd ol
YER ol ardfaesh @ & Tem W R) ferfa (an fegur) o T 'y 9

@l S gHdl 2

ST 379 8 T W W AFIEH] e s9Hed Y9R el Tsh arkifaeh
Hem & fafa (Feaer) &1 @ &1 79" 2 T AaEA w09 § g6 IugH
AU I @ Hehd § SN SRR SEHT sk HE@ W@ W HEe & e
@ g 2
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T

SETEOT 11 : G W@ W 5 WA Il 9o, AU 537777 T 5.37 &

frequr 3fEm|
6

5
0 5.65.75.85.9

k‘»/
a

5.4

5.3
5317532 533 534 | 53 537#38 .39 ‘

(i)

>

5374/ 1538

5.371 5372 5.373 5.374 5.37, 5.377&37 379

) IIII!/LJI
51378

5.3775 I

5.377
| 5.3771 5.3773 | 53771 5.3779

5.37 (IV)

(iif)

IMefa 1.14

ToT: Toh 9N Y 80 SRR ofead & ® 3N 3§ arkdfass W@ o Wil &
el § TR HH G I © foad 5.37 o 1 999 9gel 89 U8 *Ed
2 fF 5 3R 6 o o= 5.37 feord 1 30T =01 § 89 5.37 I 5.3 3R 5.4 &
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are o it s € fre 1 SR stfuss aigs ®9 9 e o fou, &9
ATt T o $E 9N S <F UK 9§ die 94 § SN Sfad vie 9 7%
T@d & T 5.37 3R 5.38 o ot 5.37 fee @1 5.37 w1 3R feres qRgs w9
T 3@H o fou, g9 5.377 3R 5.378 % ot oF W Wi QA: <9 ¥R 9 W
dfe 34 ® 3R 5.37 o fequr o <@d ®, S R amepfd 1.14 (iv) ® fe@mn @
21 e ST fo6 5,37, 5.3777 1 210N 5.3778 | aifueh fepe ® (3w emefa
1.14 (iv)]1
fewuft . e ool Tiiel 9 STE: @R SR WY g andfaeh W@ o 39
a7 o1, Y 5.37 feod €, are § Hl 1 Heq Hileh B9 39 UiHAT S FRAL
M =G Wehd &1 W@l o SH AN 1 AT (size) T H1 =MEY, T8 RIS
# 3@ A1 W R war €, e SER g "' @ W Een W fefg
G e

A9 qk AU IE ITO¥Y WHHA MU T TR T R & 9@ W@ W
SIEMT Al SIMEE YR ATell aRdfas S &l <@ ° off @] fRa S
bl 2l

FR H T == AR ST A Y Hew H UR W eH TE YH: HE
Thd € Toh Tod% aredlae Q@ w1 9@q 3@ W T Agd a5 | el
fema S 21 @il €1, 9ed 3@ 1 g [95 T 3R dhael U arkdfas 9
#1 FI&fd #d 2l

gyt 1.4

1. SR 3Te ek A W W 3.765 % 2fE|
2. 4 SIS A qoh HE W W 426 6l @y

1.5 arEfaer @&t w i

fymell wemell ®, o9 W@ Ug ¥ 2 fh 9w wed am sk UM o
ERIEIEEp] (commutative),w (associative) AR FeA (distributive)ﬁ'ﬂﬁf Ea
TIe F ¢ IR T qE ot U3 ok ¢ R AR 79 @ ufeE geme w1 SiE,
eIl o wE A (Y BeR) 97 ¥, 99 off 76 uw g e ww g @
(31 S, SIET, TON 3R W o |el 9ReE SEAad WO (closed) Bl €1 TRl
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22 Tford
&0 98 ff J@d € o erufe e off @ ik ue o swufafe, aeed sk
doa-framl ® Gqe w1 W, SR "Eemst o A, i, Wrhd 31k
T S S FE A ¥ S % fAu, (V2) - (12), (V3)(V3) SR
J17 N

ﬁv&ﬁaa@m%‘l

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

SRR % T, 3 Uk STuREm wE ¥ a6 2 443 3R 243 T &2 HifE
J3 T SO ST SIHed YER ), iU FET o 2 4 3 AR 243

faw ff T B em@: 2443 3R 243+t i wed ©

SATE0T 12 : S Hife fF 7.5, % 2+ 21, -2 3y ged € @ 7

Tl 5 =2236.., /3 = 14142, n=3.1415.. T

GE| 15.652 25 T 3.1304... 21
7\/5— . ,\/g—\/g\/g N

V2 +21=224142..,t—2=1.1415...

T |eft SOHE S <eHed €1 o 3 Wil eTafeE Herd €
SETETUT13 1 242 + 543 3R 2 — 33 &1 sifeul
7t (V2 +5V3) + (V2 - 343) = (2v2 +42) + (5v3 - 343)
= Q+DV2+(5-3V3=3V2+23
SETEIUT 14 1 65 &l 2,5 § O HifSCl

TA: 65 x 2405 =6x2%x /5 x J5 =12x5=60
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qe ygid 23
JEETUT 15 : 815 i 243 § oM S

' N C83x5  8/3x5
T 815+ 243 = NN =45

T ISR § oY fEfafE qeal o 8 1 SN % Hehd @ S 6 ©:
() TH ufEy gem ol uw SuREy Hen & S A "Ml SuiHd gl gl
(i) T STARTT T o MY Th W (non-zero) TRHA HEAT HT TOHEHA AT
GRS SR gl 2
(i) I &0 I TURTT FEnsti &l Sie, e, on &L A1 T TURHT T Hi
?WW@W%,@WWWW@%ﬁ@W
|

319 TH ST =l ARt WSl o iy fehe i HRRAT (operation)
W FGN SR AR T F AR o TE WHd GO 7, T Ju =p K1 T

b =q 3b>0 | TE GRATT e aredfass ersti | off ] w1 S Gehdt
2l

A AT ¢ >0 T Rl & =1 d9 /g =bH 314 & b2 =a b >0
2l

TR 12 H, T Te 3@ € T fhe wr
&N W W [, Hl, S’ n Tk ¥FHF ol
2, Trefud foran smar 21 3@ &9 9% feand fw
fF8 YAR [y HI, SRl x TH G G OAHS
ArEdfersh @A €, SAHA (geometrically) &9
Y I T S 21 SeE & fau, e ww
T x=3.5 % foIw W =L reiq g9 3.5 A TRt 1.15
ST ®9 9 qr |

T 3 g W@ R TH R a5 A 9 35T & 30 R fag M W & T
fag B o @i 8, f5e@ 6 AB = 3.5 T (f@T 2Mpfd 1.15)IBH | Theh
F T R fog @Y R 38 U fag #C AF fifSu AC 1 weE-fag 9@
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FIfST 3k 39 foig w1 0 WH il O =l & 3R OC &1 5 TFeR T
g TEY AC W ofd TH UH @ ©ifeu St B W g W @ @i
g 1 D W e €l 9 BD = +/35 T

ifieh =M €9 H, x H AF T FH F
foru, <l x Th oA arkdfas 9@ §, U
tw fog Boid €, T fRAB = x & @
AR St o ereRfa 1.16 o fe@mn w0 7, ©w
w fag ¢ ifSe 5o fF BC = 1 T =l
aa, St o e feofd x=3.5 o fag fean

2, 84 BD=x W B (3 1.16)| meFfT g6
W 39 URUMH W URYMNE THF 1 HWerdl 9 fag Y Hehd 2

e G foh @Rt 1.16 o, A OBD Teh HehIv F19yat 21 97 &1 freem
THF T

#d:, OC = OD = OA =

x+1

2
x+1
2
e x+1 _x—l_
3d,0B = 5 5

3d:, TEANIRY THE o] W, FH I8 W Tl e
S 5 2_[x+1j2_[x—1j2_ﬂ_x
BD? = OD* - OB’ = | — | =%

Y € Uql gl & 6 BD = Vx B

TG T 9 U8 9 &) U fus oiR sanfdt fafy @ St @ fe s
aredfas gemst x>0 o fou, |y a1 e 1 AfE e gem @ Wy #
fearfq ST =ed €, o 3MET @H W@ BC i W&l W@l HH @, Bl Y HH
o SR CHI1HAA o, fE-3nfEl B i ohx 3R BD i B A T =

difew st @@ @ %1 E R wed @ (3fau empfa 1.17)1 99 E, Jx et
LT 2

Theh
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3meRfa 1.17

39 BH YA F1 STIURON I S5, =gl IR =mas €9 ¥ pd ol
SRl 1 Tk YA qUlfeh §, T AN hEAT WR| ST A1S e o fwedt et
o o aigell SR SHEl w1 I wY ok R
Y3 FN B2 BH WA € T I Uk ueneh He € fSEeh 5 8 €, SR e
I YA ATHAA M Tor B TR i =2 %1 Y TH Y243 1 HA € B
F Y TF TH GE b WD © s TR pS =243 812 IW © 3, o,
3243 =33
T SR ¥ FA A yf; IRAIT FR Ghd T, Sl a> 0 TH a&fas q@
? 3R Tk YFHS qUR B
" ST ¢ >0 TH dfas G&M SR p Uh OFHS QUi €1 ad
g =b &R b =adR b>01 AH AT F 2,8, 4q A A vg
witeh /" W1 YO fE (radical sign) el STl R

e BH FEl onigell W HWela o WewHeRTd (identities) ¥ @ € W fatu=
fafual @ swnht et 21 faweht weret o9 90 @ $o gdafmewet 9 uifa
B Teh &1 I qAuHeRTd arsdfas emsti % 4 W UH o s e 9 ek
TIGfhen x+y)(x—y)=xr—y? Y, el x 3R y arfae HMIQ%W%
2l

T ¢ 3R p yAHS ardfas gead g1 dd,

(i) ab =+Jab (ii)\/%=%
iy (Va+b)(Na—-\b)=a-b (v (a+b)(a=b)=a’-b
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) (Va +b)(Ne +d)=ac +ad +Jbc +Jbd

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

STE0T 16 : frAfaf@a =il ol T HifoId;
i (5+37)(2+5) (i) (5+5)(5-5)
i) (v3+7) i) (VI1=~7) (V11 +47)

wel: (@) (5+47)(2+5)=10+5V5+ 27 +/35

(ii) (5+\B)(5—£):52—(«B)2:25—5:20

(iii) (\B+ﬁ)2:(\6)2+2\6ﬁ+(ﬁ)2:3+2Jﬁ+7:10+2ﬁ

(iv) (Jf—ﬁ)(\/ﬁ+\ﬁ):(x/ﬁ)2—(ﬁ)2:11—7:4

femutt . oM ifSe for SR o SIR ¥ U U vss e e o eted uw
2 T =i %1 uig gemel ik sy Hemsd o 9m &% w9 § faw
=1fgql
W%HHWW{&W{%M@Q%%E@Ti@ﬂﬁﬁﬂﬁ%,wa@?{

i FE TG w21 W S © T g€ TH SUNHT B AR W TH qREd
e 8, d@ 39 Wl 9 g A S Hehdl ¢l STSU g9 2@ % o W T
B 1 TRHFHIT (rationalise) X Hehd &, 31efq 1 & 1 Th uREg e o
afafda &Y Gehd €1 38 g BW anfgell o gefua gddfimet w1 ey
Bl T ST €9 <@ T 39 oy fRA ST gean 2

W17:%$RWWW|

gﬁ:w%aﬁ@@wwﬁéﬁmﬁmaﬁﬁ%}ﬁwﬁawwm
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dh w7y TR e e e e %aﬁ%@waﬂﬁ

mﬁwwmwm%,wﬁ%ﬂ% 3d: T A B T Y oA
W, T T8 Wi Bl 8:

sm

L ﬂ
V2 f 2
wmﬁfﬁw%@ W T o TR = S 21 A 0 SR/ 3 e feed
2

3BT 18 : ! o B T GRUTHIIT HifST|
2+3

1
T : SHoh ToTU B9 S & TS HeHHeRT (iv) 1 T Hd 2l 2+ 3 #2239
O KT 3R A < W, BH T@ U Bl €

12I2J—
2+ 2-3 43_2_ﬁ

3BT 19 : o B T IRUTHIIT HifST|

\f—f
T : T8l BH S & TS WA (jii) T T HL B

5 5 \/§+\/_ (\/§+\/§)_ -5
SR Er R v e = ) R

ISTELOT 20 : o B 1 IRUTRIIT HifST|

1
7+32
1 1 (7—3\/5]_7—3\/5_7—3\/5

T = X = =
7+3J2 7+3/2 | 7-3J2 ] 49-18 31

2022-23



28 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 @
feranfafa =1 &7 &7 TRAFHT (rationalising the denominator) hel SIIdl 2l

gyATeet 1.5
| e A e § w-w R § ol A e 3
i 2-+5 iy (3++23)-23 (ﬁj)%
(iv)% v) 21

2. T=fafad =Sl § ¥ J&is s i T hifad:
0 (3+\@)(2+ﬁ) (i) (3+\6)(3_\g)

(i (\Bﬂﬁ)z v (V5 —2) (V5 +42)
3. SO AR B R« ] T g9 ) AR (A e o) o sws e (A

AT 4) o Tura | qRenfya feman sian €, srerfq n=§%|a€sﬂera9zraﬂ

AT a1 G Tt el € Fob n S7ufee 21 39 Sfaferie w1 frmeRor e
e TR HT?

4. TN W W /9.3 Fi fefua wifsm)
5. fr=fafea o &0 o1 9fdges sifsa:

o] I . o1
N N N T

1.6 arEfaes Heme o fau arare-fem
F TR A 2 TR Frefafad w1 ateieto fFg TR &[22
G 172175 = (i) (527 =

231()
237~

(iii) iv) 7. 9° =

2022-23



& TS 29
F A f=fafed s oaa fee 92

() 172. 175 =17 (i) (527 = 5"
231()
(i) 57 = 23° (iv) 7°. 9% = 63°

T ST P T HH b foau, o fr=fafed smaie-fel (laws of
exponents) b1 T 37avd TR _iﬁ"'lT ['QET a, naﬁT m Aehd H’@‘Ilq%’l AR I
T fF o 1 TR (base) AN m SR nHI wAR (exponents) chel SIIdl % 1]
SenT steme o fumelt wenel o 9% ¥ €

@ a*.a"=a"*" @) (a™" = a™

m
m-—n

(iii) Z— —a""", m>n (V) a"b" = (ab)"

(a)° 1 €2 TEHT A 1 B1 3T TE ATI T8l & H Tqob & 1% (a) = 1
BI1 1 o, (iii) I <] hich, MY L o R # o ew A e

F1 FHOTHS SMih R f AN F TR B
3Td:, 3BT o faw

G 177177 =17" = # () (5*)7 =5
2371
(i) —=23" @) (77 (9)7 = (©63)"
e ofifse &9 frefafed sifasrem e 9m=d ©
2 1 4
@ 2°.2° (i) [;j
1
75 11
(i) — @iv) 135 -175
75

B9 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

2022-23



30 TfoTa

% 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 A

ATT 1.4H, B 1/, i T8 YR AR fohan ©, STl o> 0 Th arfesh
e e

" AT >0 T aafas G@ ® R o UF T qUish =1 A
ifq = b B R, S b = a b >0 T

iRl T A W, T g/ = " % ®9 H GRAI Hd §| I o oI,
Y2=20 B FE BH 42 HI < A 9 @ wEA B

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

4 = (43)% ~ (64): =8
a7d:, e T8 g w2

A AT ¢ >0 TH adfas e & 9 m 3R o TH gl & fom 1
Afafer STeh1 SiZ 3T IWAMS TUFEs &l € @R 1> 08| @,

agz(%)m=da_m
1a: aifoq foega =i =M 3 €
UH AT o> 0 T ot e € 3R p 3R ¢ g et €1 e,

i) a .al=a (i) (a’)? = ar

(i) Z— =a’"" (i) @b’ = (aby

319 3T 9el IP T TR 1 S| A4 w oh fau 3 el w1 w@n
THd R

SETETUT 21« WA K () 2° - 2° (i) [%j

1
75 Lo
(iii) — (iv) 135 -17°
73
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B

Pl B e
() 23.23=20 V=2=2'=2 (i) (35} =33

7§ (1_1) 3-5 2 11 1 1
(i) —=7" =715 =75 (iv) 135 -17° = (13x17)° =221°
73
yyEaet 1.6
1 1 1
1. @ I () 642 (i) 32° (iii) 125°
3 2 3 -1
2. @ SINT: (i) 92 (ii) 325 (i) 16* (iv) 1253
1
21 Y 112 LI
3. W& HISC:(G) 23. 25 (ii) [3—3] (i) — (iv) 72.8?
114
1.7 Qw9

TH A U, A efanad fage o1 e e 2

1. @A r i YR GEA el S e, a0 5 g%wﬁ%@wwﬁ,aﬁ
p AR g Uik & 3Rq 07

2. T 5 i SUNHY HE© el a1 ©, A 56 L o w9 § 7 o s gehar
B, W p R g O e g0 !

3. TF URHT SN %1 UHeE YER A1 9 9id 2l © A1 SHed et s gl
e &, o' e, e Suved YER 9id A1 ST e ©, 9T gt 2

4. TH FAURHT G 61 TYHAS TR SHIEHT S BT 21 W &, 98 e
T TUHE YER G et §, TR Bt 7

5. gt gy iR oufia Gemstl ) T Y o W ardfas qeael s 98
e BT 2
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32 Tifurd
6. TS W@ F Yk fog o G U Afgdia arafas e e g1 e @,
Yok rEdfaeh WEA % HUG @ W@ W U f6g g 2
7. Qﬁrqm%@ﬁ?s@l'qﬁﬁq%,w r+s3ﬁ'{ r—sWﬂ@T‘iﬁ%ﬂﬂT
rsaﬁxfwﬁﬁaﬂ@ﬁﬁ%aﬁrio%l
8. e arEdtah WEEH o 3N poh Way H FreAfelad geatend @ e ¢
| T a
@ ab =ab (“)\f;‘ﬁ
i) (Va+vo)(Na-b)=a-b Gv) (a+b)(a—vb)=a’~b
V) (\/E+@)2=a+2\/ﬁ+b
| Ja - b e
9, \/g”é?aww&ﬁwmaﬂﬁa%m,s@gq = Y T I €, el
a3 b quiier €
10. TH ST ¢ >0 Th ardfas §@& € 3R p 3R ¢ 9 ged ) ad,
() a.a'=ar+¢ (i) (@”)7=ar
(iii) Z—:=a”"’ @iv) arb® = (ab)’
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