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FOREWORD

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must be linked
to their life outside the school. This principle marks a departure from the legacy of bookish learning which
continues to shape our system and causes a gap between the school, home and community. The syllabi and
textbooks developed on the basis of NCF signify an attempt to implement this basic idea. They also attempt
to discourage rote learning and the maintenance of sharp boundaries between different subject areas. We
hope these measures will take us significantly further in the direction of a child-centred system of education
outlined in the national Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to encourage
children to reflect on their own learning and to pursue imaginative activities and questions. We must recognize
that, given space, time and freedom, children generate new knowledge by engaging with the information passed
on to them by adults. Treating the prescribed textbook as the sole basis of examination is one of the key reasons
why other resources and sites of learning are ignored. Inculcating creativity and initiative is possible if we
perceive and treat children as participants in learning, not as receivers of a fixed body of knowledge.

This aims imply considerable change is school routines and mode of functioning. Flexibility in the daily time-
table is as necessary as rigour in implementing the annual calendar so that the required number of teaching days
are actually devoted to teaching. The methods used for teaching and evaluation will also determine how effective
this textbook proves for making children’s life at school a happy experience, rather then a source of stress or
boredom. Syllabus designers have tried to address the problem of curricular burden by restructuring and reorienting
knowledge at different stages with greater consideration for child psychology and the time available for teaching.
The textbook attempts to enhance this endeavour by giving higher priority and space to opportunities for
contemplation and wondering, discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work done by
the textbook development committee responsible for this book. We wish to thank the Chairperson of the advisory
group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor for this book, Professor P.
Sinclair of IGNOU, New Delhi for guiding the work of this committee. Several teachers contributed to the
development of this textbook; we are grateful to their principals for making this possible. We are indebted to the

institutions and organizations which have generously permitted us to draw upon their resources, material and



personnel. We are especially grateful to the members of the National Monitoring Committee, appointed by the
Department of Secondary and Higher Education, Ministry of Human Resource Development under the
Chairpersonship of Professor Mrinal Miri and Professor G.P. Deshpande, for their valuable time and contribution.
As an organisation committed to systemic reform and continuous improvement in the quality of its products,

NCERT welcomes comments and suggestions which will enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational

20 December 2005 Research and Training
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THE CONSTITUTION OF
INDIA

PREAMBLE

| WE, THE PEOPLE OF INDIA, having | -
solemnly resolved to constitute India intoa |'
'[SOVEREIGN SOCIALIST SECULAR |

DEMOCRATIC REPUBLIC] and to secure
to all its citizens :

JUSTICE,
political;

social, economic and

LIBERTY of thought, expression, belief,

faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of

the individual and the “unity and |

integrity of the Nation];

IN
this twenty-sixth day of November, 1949 do

OUR CONSTITUENT ASSEMBLY |

HEREBY ADOPT, ENACT AND GIVE TO | . . -

OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Sovereign Democratic Republic” (w.e.f. 3.1.1977)

2. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)
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el wusl vtell vl 2ul 5030, p 2 g yeils €l 2 g 20 1A ddl p, g 2 sl %

23Ul A=l Al 530 8. 2l dued el uad wiy 3 9 B 2L 2aA3UHL A €l el url Avail 87

WA del duLll i 9,

The Pythagoreans in Greece, followers of the famous mathematician
and philosopher Pythagoras, were the first to discover the numbers
which were not rationals, around 400 BC. These numbers are called
irrational numbers (irrationals), because they cannot be written in
the form of a ratio of integers. There are many myths surrounding the

discovery of irrational numbers by the Pythagorean, Hippacus of Croton.

In all the myths, Hippacus has an unfortunate end, either for discovering Pythagoras
that v/2 is irrational or for disclosing the secret about v/2 to people (569 BCE — 479 BCE)
2usld 1.3

outside the secret Pythagorean sect!

cll lell 2uRl 2L AvaiA [@fad i s :

A vl s A pusls wd g 9-ddr yauls gl dal p, g e g 2a3uMl sl L asiy dl ddl Ava
sl AAHY AvAL 58 O,
dd el 9l 5 AHY AU 2dd Sld 8. Adl ¥ Ad AU AvAL YLl 2-dd Sl B, 2ANY

AvULAl Sedis GeleLUl 2L YHLILL O :

V2. 3. 15, T, 0.10110111011110...

A :dud dle sl § R sl /L Al Gualol s A U A dlsRl asu el 3

¢

deoidl Avyieg colyo A ad adlyn 8. J7 =2 9, uq 2 2 —2 3 ofA 44 qdlyu dl B .,

Gu 2U el Seclls 2 Y vl [ dd 2Bl 91, Belsel dls Gul ALgl-l Avanl »idal

adfy o (A9 2 Aval o RLel dsl 212068 gl o ).

urralRAAL sdleia ff o A Aeal 8 d wbid 54 e, AR oue 6. Y, 425
U SR el Theodorus » :ulid s 33,45, v6, V7,10, V11,412, V13, V14, V154
JI7 1Bl iRy vzl 8. 4/2, 43, /5 i wifu § -l ALl Wi 20l Die10 Ui ual sy
A oAl il sl el anilell [lan sl d-uel WRRBd 8. U S.4.1700 <AL »idul %
Lambert ¥\ Legendre 3\ T 35 2114 vl 8 L qUGicl 52 e, ¢ »uugl 0.10110111011110...

A T 2R Aval 3D Al wul wta- Riewaml s,
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el B uLot-l el eHl GulRdd s3al usdl uz 3
Rz sl del 2 AHU AvAlAol dell dl, %L 2L el i el
AU AU uBL Y8l e, dl o dvaAIvL U 8y SIS AL susl
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)

:aiz

AR AL B UHS HA S A qeatlds A vl 44 (Real numbers) .
i

sdeltml 21d 8, d R o3 salaail 2«14 8,

WL, cAlRclRls vl AHU vecll AU v 1S UF 9. 2ugl s€l uslA 3 uds cralas
Hvle AvAR UL UL 2 S vt [Bg als [zum 530 asiu 6. el o Ad Avavug ucls [Blg
s Airdlas vl sald 9. 211 g0 o ArARvUA Qalds 2v4vL (real number-line) 53<M]

a9,

In the 1870s two German mathematicians, Cantor and
Dedekind, showed that : Corresponding to every real
number, there is a point on the real number line, and

corresponding to every point on the number line, there

exists a unique real number.

(R.Dedekind (1831-1916) (G: Cantor (1845-1918)
susld 1.4 »usld 1.5

g ULl A Y 3 AvAIvL U (AU vl Sl Ad euldl wsy.

Geldanl 3 : Avaidvl U 2 suldl. C = B
. » = N ~ -~ = / I
Gia 2 A0clel A8 ws B 3 3l A Al LS /2 1 2w 530 oLl
wal. 25 2isH doudHl ougilatn 2lM OABC (il Ul 1.6 )-il wisld.1.6

ERTEREDIN
dl wimalola wiy uaell A 2l 91 3 OB= 12 + 12= /2. R 530 3 dvaidvi uz dd 2 4
(rguet 5eil e 522007 20 vioL % A0 O, gl 1.6 L AvaRvil ur el Ad 4 i 5 el Rl

O 24 U e (gl 2usla 1.7).

2u4la 1.7

Ausl el % 1y ® 3 OB =+2. UR% gl O 1 3w @ OB 2l Birul as dvaidvia



Avyl ygld 7

P Hl Ot AU elR1 R AvuvL U yag (bl P2l V2 A o g i B,
Gelgaw 4 : vaidel 2 /3 cald),

Gha : 53 wieol sl 1.7 uR sudla.

-~
v

»uylq 1.8

OB W2 sy dosl ¢ot BD el (gl 1.8). waaliRy u3d u4i8l OD =m =./3 #4i.
uRs2el O 3+ 2 OD Fedl Biordl 4 dvaiRviid Q i ded s U 1. dell Blg Q » 34
Hold 8. il % WISl 72 418 tet yeils €1 dl V-1 «f Fiauet sul uel Vi o Frzust divaudvl wr
53 wsla 9.

@y 1.2
1. <Al Rl At © 5 2 ? 51281 U8l Gl UL,
() e3s AAU AvUL A ARAlAS AvUL B,
(i) vt v eds Blg A65 wiskes vl m w2 Vm @zud & 8.
(iii) 835 alalleLs AvUL 2 MAAY AVUL S,
2. 9 €35 uet yrils colyul Ay €l B 7 %L AL, L 2Adl Bls vl Gers 2l e adlyu ARy Avul
€l ?

3. V5 A aivaidvi ur 3ol 1A eauldl asiy d o,

4 adtugl s astuen §aardl (Spiral) 22 < 91 A 51919 AL 21 A2 oAl
uglagl ‘adlyu gda’l a1 531, dlel uddi 315 [Big O dl 2 sy
oSl vy OP, €lRl. OP, - el6l glu dell sy ol .
vy PP, el (il gl 1.9). gd vuvis OP, U sy

dousell ol Jvuvls PP, eIl cdlk ugl Jvuvls OP, uR ¥isy

dosHlL ¢ol vl PP, ekl 2L % RAd 2wl ae vl

2usld 1.9

WL OP, | U 2UsH eollsHL ot Jviels PP, Haell usi 6, g
" aAym gaal a1

W, sl O, P, P, P, ..., P, [igail dadl asly 24 du-d

Aidl v/2,4/3,4/4,.... 7 ealad Ae alyn gad Hadl.



8 N : qi@ 9

1.3 dizdlas vl 241 Al saus-silGoulzq

L (ool s ogel usiael efesieiel ARy v wAHY vl vedi s, drll M2
suBl cllellals Avapii-l euian- vlereulsc -l (Bl sgy 2 Assl sy 5 wuusl
AUAU el MAHY AvULDAA DL Ulsel 2L 2o (Felll Guaiol 531 wslyl § 3. el sauial
e Fa-Al Guallol 530 clclRls wnvila vaidvil ur ol dd suldl aslal d-l usl e
5390, auuel AR vl am uRRA slenel, vl w2l ddl vl 13 sa.

1

=

N s N e 71 = ~ e T P
el drll 218l Geleell el ¢ ¢ vaws el eLloLs LAl [tz 50120 dl 2Ausl dl 518 ALss

w|

Ao Hoel agla ¢l

Gergw 5: ?, % i % | eaia w[Melsd Hadl,
Gha: [3.333... 0.875 0.142857...
3(10 8[7.0 7110
64 7
[10 60 30
9 56 28
10 40 20
9 40 14
[ 10 0 60
56
[ 1 40
35
50
49
1
R I T 1S (R T An:6,4,0 a:3,2,6,4,5,1,3,2,6,4,5,1,.....
oUys ;3 ols : 8 s ;7

el i 9 wadisd s ? i 20l sl olel [@oidl] vadisd s3q s,

() s udtal ugdl An 0 il Bl A Yrllad i A3 Ay 9.

N . NPT . 10 . .. . .
) AM a3 yriteldd sl gunl 2i5-l A ors sl Al €l (? Ul A5 vis| Yellad- iy 9

1 : % i : -
el oS 3 9, - UL CUAFAME 326451 Al &9 AslnL g yetatade uiu 8. 7 3 ouws 9.)

! ; ; 10 ™
(iii) o A yrtalld €lu dl eaLEaml (s el w50l Yo YrRldd-d a8, (? L MLRLSAML 3 o

~ 1 .
Yl Al 8 e 7 HI2 eloLgay yriRicldt oga 142857 4l 8.)



dAvyl ygld 9

2IUBL $5cl BUASA BElEWAL gl % L USR] dug HAdl &, dx 9di d g # 0 H2 g%qawﬂ o] Ay
AL HI2 UBL AL A B, FL UG p A g ad ML L AN Y HOL Sl $UIIU Y o HOL 2 A S
cloisst usdl dnell e Yrlled Ud 9,

g 2Ll 835 [Rseunl Ry Gelsel ASA.

(Ased 1: AN gu 2 8,

7 : o K3 g : . 5 g A :
g BeleRIHL 2UUBL A1 5 S2als uotal usl AM Y= uS A © i+ gvl'l galal- e s

7 " o 639 . ; "
g ~ 0875 6. u Belswll s 0.5, 550 - 2556 8. 235 uatal ussl i oHl ALl
gala-w AL (Fa A oA B, 2481 whicll sniv-vAEdA At e 2lGi1calsd(terminating decimal
expression) 5$14L.
(560 2 ¢ AN SA1RY YU A AL

10

- ]- . - .o = = C et
3 ¥l e BeleRML LUBL H12 & 235 2ALs5A AL uegl A yeeleld 2ud © i

el - [l [Fcl Aclel oL 2ALE 9. 61 UeelHl sl cll Alell sl AR AFaAlL ellaLs ol
50 yrilaleld g MA 8. 21 wsi-ll sui weulSan wudd sigd (Non-terminating Recurring)

: L 10 5 1 10 ; :
s¢la. Belgel clRls 3 3333201 o =0.142857142857142857... 6. gvﬂ gLl el-2 e[Sl

.. . 5 . 0 — R .

drll GLALEAUL 25 37 Yrlrlcdd A B dq sidlddl sl g-”t 33 Ad auvly. d % wxel
]- . . = SN = ]-
77l AoLEaL 142857 o g yrtall aim 8. d4 saladl »2uuel ==

320502 el &ldl (7) ¥ d 25 3 {8 A yudd- eald 8, 2 o A 3.57272...13.572 R13 avily.

0142857 A avile. 2l is

UM, L 614 Geleelinl el wlereFaail v-d 2igd (Yrrtalid) 16 9.

UM, UURL A1 & AHU AL sla-2Mealsd Hie dst ol [Aasedl Al Audl vdd 2igd
gl 8,

21l Qg dd Hiell el 5 AvaRvlL UR Alddl dMn 3.142678 el dval 1ol . d-ll eaia-widedsd
Aledl © violall 1.272727... A2d 3 127 Fell vl 1A 8. -l eaig-ARFd wrid 2iad 8. o 2L
w22l il diRell AsAL 5 2L AvAAL AHA S 7 el galiel 6L 8. d-d AlBic A&l s U, Seals Belerel

w2l UL e5lsdd A1, Al AR (Sl BRI U0 S,

= a1 Y

GeldaR 6 : ULBd 53 5 3.142678 AHu vl 9, ol weLlHl, p uBlls €1d A g 2-ldR Yeuls €l d
Wil 3.142678 - g 23unl salel.

2 3142678 L g . .
Gsa o8l 3.142678 = 1000000 0 e dell d vis UHY AL 9,



10 ABd : 4REt 9

¥ UL Hrid U sUlA-2A[ 5 A,

Gelgam 7 s alid 531 3 0.3333...= 0.3 p uals €lu 24 g 2-ddz yals €l ddal p, g w2 g WL3UHL
galdl sy 8.
G5a: 03 U D d UL ABLAL L €leliedl, 28l d= x ad L 24 dell x = 0.3333...

Ul el S5 Y5l ualoL s, il §

10 x= 10 x (0.3333...) = 3.3333...
¢d, 3.3333..= 3+ 0.3333...
~10x=3+x %4l x=0.3333...
del x 4l G3a AaqdL M12 9x= 3 2ed Sx== w4,

GElg28l 8 : Bd 5 31.272727...=1.27 4 pyuells €u, g w-ddz yeils §lu dai p, g 412 g UL
galcl usiy 9.
Gie s A S x=1272727...

el 61 24l Yl i B del 2uudl ol ol 100 a3 el dl

100x = 127.2727..
ddl,  100x=126+1.2727... =126+x
~100x—x=126

99x =126

N 126 14
¢ X=—=— .
»2d % 9 11‘{“[

b . 14 A = Sy
A1l Glag dA il 1.27 gt 241l sl 1.

Gergaen 9 ¢ wlid 530 3 0.2353535..=0.235 A p uails <, ¢ 2wz youls € dal p, g 412 g
ezl salcll asiu 8.
Gha s A 3 x=0.235. 2l %2l 3 2 Yrtriafld udl A, u3q v 35 o yiriad-
i 8. 2l o vis yraldd w8, dudl x A 100 a3 ap@ieuul 2d 8. 24 suid
100 x = 23.53535... 444l

100:%= 233 + 0.23535...=23.3+F%



Avyl ygld 11

ed %, 99 x =233

233 . 233
e 9x= o xofl x = 550 Y4l

R 233 e ~
¢d el Qg vied % — 0.235 wat i 53 wsiy 8.

UM, el 2iigel sAlA-wREd awoll ¢35 Avad p yals €, ¢ w-ddr yals ¢l dal p, ¢
HL2 % 23Ul salell wstd 8. dl Al 20usl Gul ulReuHl vzl ARWML 1A wHE-l wRid
DU CIERN

S8 yo dHY vl eul-AlFeulsa 51 dl Alrd 1Y & AU Ald HIgd $ld 8. GUAd ¥ dvdlr]

gL~ cul5a Alrd gld Al Hid Hidd $ld d s 2Hd 2va 81y 6,

g wuRl el a5 Add vl sula-pMedsd Sol Ad wa 9, uAd ¢d A uA AU B 3
AAY ALl gula-wMelEd 3ol Ad qoil 13 ? Gu waiedl wagel Adl s 1a 8 3 viell vl
gAUlA- (5 i 24 Argd (non-terminating non-recurring) 9. BUR olclledl Y1l AHY

(vl ARl AU AvUL-AL oyl Fal o 9,

A Y Hvyie] cqlU- Gl edlEd Hdd 2 2Udd €14 8. GURAA ¥ Avdi-] eqlu-wlteyl5d 2
2 Htldd gl d AHHY AL €,

201G [ALGLOHE ALUBL g 2AAHU AVl 5 =0.10110111011110... ¢llH] el 2usl 2 vun ikl
3 4L vl i 2 2rlldd slal 9. dell GuR oldida dpid vl d AU AvUL D, G 3 uBL A

AL 5 Ul Al Feil upiletd]l wAAY vl A+ 530 wsla Sl

ARl 2AHY AV () w77 (A2 d¥ g el 91 7 el 2usl Sedls sl el L dusl

sala- [ eu[sd olcidel .

V2 =1.4142135623730950488016887242096...

7 =3.14159265358979323846264338327950...

Sioni 5 B o scn G 22
(il 5 5 W oo el (FUA) e © ud T 7)

AR wRw el wHY AvAAA] in-vidlEanl gl ay sl WA d Wl BB
utRl Risudl 8. Gelsael dld ddl ewonsia-l Ad v2 il sain-siealF Aoaaid vl oun ¢,
RYUE it 2 uBl 8 3 V2 -l adterdl dwsl Bud ARs 3o (6.4, 800 2l 5.4, 500) < ouldles A

-

AR (Dl R )L dH S sl 91 24 d L wHel 9,



12 ABd : HRY 9
) =1+l+(lxl]—(ix%x%]= 1.4142156

afl 2adis 5290 dl v Badel wam iz 22 2000 20l V2l sain-2itieiFi-l uam uix 2 q4id o 9,
7 +ll 229 [R5 Akl 215 uue Olasiu 8.

The Greek genius Archimedes was the first to compute digits in
the decimal expansion of 7. He showed 3.140845 < 1t < 3.142857.

Aryabhatta (476 — 550 C.E.), the great Indian mathematician and

astronomer, found the value of m correct to four decimal places ‘ prg. 05

A

(3.1416). Using high speed computers and advanced algorithms, Archimedes (28['{ BCE-212 BCE)
susld 1.10
7t has been computed to over 1.24 trillion decimal places!

¢d uBl Y vl sl Ad Hadl wasiy d Ay,
1 2 . .
Berge 10 5 2! = aa el His HAHY AL 2ALHL

-

G5e s auusl A 5 = = 0142857 8. »uall, Ased w1 %= 0285714 +{l o] i 53 asell.

1
7
]' =~ 2 = = n o . =~ ~ = ™, + o = . m ™ =
7%{1 ?Clnl Vg UHA WAL WHAL HI2 s ic]l AW adB 5 % 2L AU dR] B

Belcl Vrllgcl AvAL Sl vaoit, di el sdd vl Wl wsal. el s Avdy Gelswl
0.150150015000150000... 8.
Y 1.3

1. 2 v eauial @3uHl dvll 249 d Sal sl saia-vildelsd © d auel.

% .l iy ol
(i) 100 (i) T (iii) P
i B 2 —rid
™) 13 T ™) %00
L1 N . N . 2 3 45 6
2. ¥ el 9l 3 7 = 0142857 8. 9 i w3 epausi-l alell uBul sul @R =N e -l

-

gllal-2 M5 o Hoal def sMint 530 wsal ? %L gL, dl sell Ad ?
l g = - 0 -
(Bt i o yeu Haadl avd wadl dud uadis s1)

3. puals €, ¢ u-ddr yeils €l dat %eqatmi {121 v gl

@ 06 (i) 0.47 (iii) 0.001



Awy vgld 13

4. 0.99999.... 7 % aazudl ealdl. 9 dua daxial Guell 2ad ad © 7 daxil Ries 2 ol
A2l 18 daHiL euordl ucdieldi-l 2l 530,

5. % il la-wiMealSaul yrialdd 25l Avan ayul ay sedl ¢l ? duiRl walol seusiR s3AA
TN

6. FULp Al g Al 1 Rcla-dl S8 A= e o i dal F-l eaia ltiedlsd dld dld dal
g (g # 0) 2a3u-iL uAYU vl Seais GelgeL dl, (Ul p 2 guals S v g# 09.) 9 dA
Brilel @ollel 2SL L 3 g A sUL OLRIHH Ul 53¢ A ?

7. %+l el s v 2iigd Sld ddl 2R Avil quil,

9

= Al 2 el AR [yl AU Av2AL LU

.. 5 .
8. AUHY Ay = i

9. (1Al Avuief AAY 2 BAAY AvyAAL a2(l501 520,

M 23 () 225 (iii) 03796
(iv) 7.478478... (v) 1.101001000100001...

14 dirdal@s Avuizi vz sullas wBui

2OUGAL ollHl L llvll olul 3 AR Av1AAL AU 2L LRUSIR A $Hll [RUH (commutative law),
il [Ru# (associative law) A AUt [RaH)(distributive law)< Wést 53 9. GURd, 2UUBL 6L ANY bl
GHIA, olle s, oRlla & cuallal (e Radsdl Aval ad) dl siued qdd vyl o 1ol © (ed 3
AL, GleollSl, ARLSR A elRLslR [ AAU AvUL Agdi-l o HR1d B), AAAY Avail yel
AUALOUL i OLRUSIR HI2 $¥HL, Uil dal [Aenaystel [Faslg uiert 2 9. %l 5 20U Avd12-AL qA9L,
clgleldt, RS0, MLALEN $HAUL MAUU vl % €ld o %33 el

Beleel 3 (\/3)+(—\/3),(~/§)—(x/§),(\/5)-(x/§) e % UAY AU B,

g g AR AvAAL s Y AvL GHIL 12 2 2hs AU AvaALAL A AvAL AT dBUSIR
53 lal AR 9L A B d AS.

Gelsel 3 /3 3s wANU Hval B, dl 2443 2 243 3cll vupdl & ? 2l V3 A wirid
Aellgd AlA-2MEA B, dell d 2443 24 243 W3 e w el U B, M, 2+4/3 A 23
birl MAHY AL .

Gegam 11 ¢ 745, ——, 2421, 129 Hidy Al B 3 AR ? Asal,
5

NG

Gid : /5=2236.., \2=14142.., 1=3.1415... ®.



14 ABd : 42w 9

?JE_?Jg

R 7
Al 745 = 15.652... — = 3.1304.. AW

‘55 s

\/54—21 = 224142.., -2 = 1.1415..
L o8] AV Vil vellgd saia-A[Mefsa . dall 1L el Avall HAHY Qv 9.

oL AIUGL 1A HY ALABALAL UALOLL, GUEGLLSL, ILBUSIR, HIPUSIR $312 dal ddlHo A S15uRL uLslas

AvUL 7 U2 n-HO UBL A, cll Heg B Y oirtal d UL ASBL. Alell U8l S2ells Belenl ASH.

Gadam 12 : 9. /2 + 543 1 2 — 3/3 "l AR K.

sba: (22 + 5 ) (2 - 35) = (242 + 1) + 55-345)
:(2+1)\E - (5 3)J§

=48 « 33

Gegzl 13 ¢ 645 -l 25 2 opausiz K.

B4 : 65 X 245 =6x2x4/5x/5= 12 x5=60

Gelgad 14 : 815+ 24/3 4 aldusiR 53,

Gla: 85243 % Y

Bull Gelgwil 2Ll 13-l At eslsd ds €l o 8.

() UM AVALDAAL AU AU ALEAAL AAVLL HUAL dSled AU 1 9,

() 2adR AHU AL AL AU AVALAL OLBUSIR 5 HLOUSIR AL €U B,

(i) 61 AAHU AvAULBAAL UYL, cdglelcl, ILBUSIR 5 CUALLSIR UHYU UL AHAHY €18 U,

sl Ul ARdls dval aolyo szl WSl uBul ds e Ry ddA wie el 3 ol

a A5 uishis vl dd dl Va =b el 2l b* =a A b>0 A V. ¥ Ucl Hrl ULy 2L U ugl
CIERETER R

3L 3 a> 0 s ARARS qvl ® dl Va=b <L 28l bP=a wAb>0 W D,

iusl Rioust 1.240 Ay 3 3ell Ad 3vi uz Vi (i 7 aypls 8)- Fauet 530 a5 8. ¢d v
Jx A (ol x 3 ae calfs v 8) olififks A 34l Ad Aaa 4 A, Belgel dld x=3.5

=~ o3

e A, ved 3 2uusl 3.5 clifls Ad ikl



th

Aval ygld ]

el vis v ur-L Bl A el 3.5 wsn g ofly [Blg B cl.

AB =3.5 sisy udl, (gl sl 1.11) B &l 1 2154 2 Big C

cl. AC + Heullg 2ldl- dd O s€l. O 3+ ut OC Feell Bl ae Y Ju—
s vifacu el B Mial udr adl AC A dot wd wdadud D S L
Ui Becll vl €12l dl BD=+/3.5 alal.

cfiug e, [y L Hed Hel 12 (Al x 28 U arales

AvUL 9) AB = x dsH 2l el [Blg B el e vugler 1.12 w0

golleall uHIEl BC = 1 54 uia Al Blg C el Xx=3.5+1 32wz e ° 5B | C

ol d wHdl BD =/x #adl. wisl 1.12

L YRRUHA 2Bl YAl WHAAL GualoL s ALBLa 530 wsla,

2l usld 1.12 4 A OBD is siesiel (s 8. aufl, ada-l B xTH 2sH D).

+1
gl OC = OD = OA = xTalsH
. _ [x+1} _x=]
¢d OB= 2 2

YERlRY Wiy ul ) )
BD? = OD? — OB? = (x_ﬂ] _[x_—l) A

28l BD = /x 4L
AL UL 2Rl AReAlLs AvaL x> 0 112 x| wRde dal A saladil el Fks Ad gald 8.
ol ALUEL AU UR )« (LFUeL 5L Midlcl €162 dll Ul 3vil BC A vl 3vil, B 44 »i- C
A 1 dld @dul. B <l 5+ - BD A Blodl @< s U el d dvaivid Blg B Ml Sedl.

(o2l 215l 1.13). E 2 x +f Maua 53 8.

wiyld 1,13
g4, 20U QUL viEd By, AdAHN A s Fd S8 U yalls e -y Yl [l

AL ARlHL A2lUL A 8oy oL i+l Andel wHe dH Ale S3
Y3 U B 7 2usl el 12 3 el uet 8 Sy Al A5 Ul vl B, dA et 5 o ¢l 3 Yy =2
8. A6l udl 243 o Heu MHlA. 3 d el €13 b7 = 243201y Al S vuL b D ? Al wes B 3.

aul Y243 =3.



16 ABd : HRe 9

L Gergelial, a > 0 s clialels AvaL €ld 24 7 s Yol yoails €ld ddl g w4 n w2 3 di
Wa vl s asl ?

3L % g > 0 25 dlRdlis 6ol ® v nois u yals 8. 6> 0w, A b =a d Ya=b 8. udl
i Al 3 V2, Y8, Ya, w3 /7 23 s20i Rigr (Radical Sign) sdauni wud B,

siuel Rl Bl w2 Gualall €lu ddl adixu- adldl seeus [Aeuas(Identities) @S,
L3 AAULBAL LIRRML AL Seatsd] WRRIA 2L L elislel clizal[Es vl AREUL00L U+l LRSI <L
(ool Mumel vied Madd (x +y) (x —p) = x2—y2 dl 440 8. (x, y clclles vl )

YIRL 5 g e b Ul RS AL 6§,

O =avb =
(i) (Va +b )(Va Vb )=a-b @) (a+b)(a=b)=a’-b

W) (Va+b )(Ne ++a ) =ac +ad +Jbc +~/bd (vi)(\/c_:+\/f;)2=a+2\/£+b

2L Ftd 2 20Rd 32als QR Gelslell As,

Gergaml 15: {21 uslui A1g3u Ul

@) (5+7)(2++5) (i) (5+5)(5-5)
(i) (V3 +47) @) (VI1-7)(V11+47)

Gha: () (5+47)(2+45)=10+5V5+247 +35
(i) (5+5)(5-+5)=5 —(\5)2 =25-5=20
G)(3+37) =(V3) +2437+(+7)  =3+221+7=10+2V21

(iV)(\/ﬁ—\E)(x/ﬁJr\E):(\/ﬁ)z—(\ﬁ)z =11-7=4

Al s AL AV S GURHL GeleRRIHT UEIYU Aokl 212 3 Al D F “wil [RAclRRIA AU vl A
AR v AL a5 sald)”,

el AL sl RaR 530 211 [Rowot-l aal yel 9. %& Ava3uil uR sl ealdl usiy ? dd
AR 91 & o AU AvUL O, %L e AHU AvAL 12 ol o 20 udel, B 2uel Se-f AHAs 530

wsla ol Be ARY AvaL o9l d W2 Aol Feailel 3R ugdl. 2t 3ol Ad sy ol d A,



dual ygld 17

1
Gelgam 16: N Be AR5 52U

1
Bid ¢ Ul B+l e ANY AvuL SlU Al s Ansa WG [Fanl 5 4 sulcly . 2iugl el ¢l

- - . =, n = 1 ~ 2 =
5 /2.2 AR AL S, pusl 2 url il Yl rr i ad apRteliefl de unsel vl Hal

2 i i o« NB

®, 510 5 ——==1 &, 2L o{q dlq dlot s dl AURA —= =—= X—= =—
B N2

AU R M3uel 529 A4S . AL vl 0 2 V2 o Heubig 8.

HOL, AL UL

1
Germ 17: Nl Be AR5 52U,

o 1
B5d ¢ ULl Gutil [t (iv) +lL Gualol s, AL 2—+/3 43 RUSIR - cuaLLsIR sl viuRA

1 _2-43 2-3

X = =23 yu3
52 e A3 Hal,

5
Gelgal 18 : NN e ANAlsw 52

Gaa ¢ 2] 20u8l GURAsd M (iii) L Gudlal 531,

5 s a5 S(VB3+5) (s
3-5 "33 Bz 3-5 —(?J(\E+\/§)

1
Be 9: KR .
Sewaan 19: -7 - e ARYL5W 5

1 1 (7—3\6] _7-32 _ 7-32

r\ . — x — —_—
94530 1+32 49-18 31

T=342

AL, FUR A1 Sl Seul aolyoens] ue(Aaial 5280l Rlga-l el divan) €l R
Bell 9t A5 A2 AvUL €l ddl wisa AAlFAdl de 3uldRe sl uglid deq uHalsee

(Rationalising the denominator) $&clix 9.
Ay 1.4

1. 2t vy d3d 2id 21200y qvapiul aollsa 521 :

i) 2-+5 (i) (3++23)-v23 (ﬁi)%

1
(iv) ﬁ ) 2



18 ABd : 9L 9

2. AE U UL :

@) (3+3)(2++2) (i) (3+\/§)(3-\/§)
(i) (V5 + 2)2 @) (V5 -v2)(V5++72)

s Aol URY (¢) A drll @A (d) U ARl dld saulaaiml 2ud 8.
cd RRienenl 8, siketd ol viHU AvaL 9, L RReRl 63a sl

Ad diaal ?
4. J934 Ava3vl uz suldl.

5. wide Avaiidl Sed Adlse s20.

1 1 1
0 77 (e (i) 75,72 ™) 7,

1.5 aields Avaizil w2 aidis-u (R
9 il e © % <12 wuiel Avaiiie Ag3u sdl Ad 2l wsia?

2310
1 17%17° = (i) (s2 )7 = (i) = (iv) 79 =

9 ot et elloll Aaedl 7 vl el {2 Yool 8.

@ 17217° =17 (i) 5*)" =5
(i) —57= 23’ (iv) 7°9° =63

2L walell ANl W2 dd 12 suldal UGl HiRemi vl aldis Fayl L Gualol sdl sl
(Al a, b, n 2 m 2 Wglds AL B, dHA 2L wel Ae A 5 a 2 bl 28R (base) dUl m -l n

8idls (exponents) sdalMi 2414 69,)

(1) am .a" =am+n (ll) (a:n)n =amn

- i m

(ii) —=a"", m>n (iv) a"b" =(ab)
a

(@)° Il Bod 9 © 7 d-l Bud 1 . (@)’ =1 A d-dl vieqn i 53 ol ol Gulsd Run (iii)

=~ ~ 1 -n
Al GulaL 3 pry =a "yp 4adl usy.

1 MadlAL GuAlaL R Eldls M2 Rl s3] asiy 9.
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Belsawl a3,

G 17217° = 17° = # @) (52) = 5
. 23_10 -17 . -3 -3 3
(iii) o3 23 i) (7)-(9)" = (63)

R 3 2048l LA aedil sl 8.

(V) 135175

| |---.II|

W | -

1V
@ i3 (i) (33] (iii)
8a Ul 200 34l Ad adly ? sl Il 20u8 Aeu sdl O dal dldisdl FHadidl @R
IR et clRelELs AvUL €1Y i Blcdls AAY vl €l AR 53, (g uel diL sldls ardlEls Aval €l
AR L [Fudledl [RadiR 5290) uq 2L Fadid salddi udal 21 2t sl s dnadi udal a1 eie
¢33 & % 4% <AL 2] 2l 2 ? Ul d 23 dlgs sid sd ugdl !
ARelds Aval a>0 W2 /g Al el cdalid s 8.

WA Y a>0 As Ardls Aval & 21 4 yolls & dl ol b =a Al Ya=par»d b>0 8.
1

Ylelsel elsl 20uel Yo = a” adu oA,
1
Gelerml a3 32 =23

¢d, 42 A A Ry,
3 iy
@) 42 = [42J =2 =8

(ii) 4% = (# )%

1
(64) = 8
L UYL cell vl {12 Yool .

Al a>0 2is clcELs vl €l d2l m 2 7 FHA 1 Rield S5 - Aadd « §1d dal Yails €1d

A n>081,

m
dl a" = (Q/E)m = Yo" aa.

uRL ¢4 dlcisil [ Faedl 10 4ael 1a 8.
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qI8l 9

QAL E g>0 24 H>0 cAldlRLs Avuil O dal p 2 g 2 AHU AvAil 8,
Q) @ .at = a (ii) (@) = @
a.P
(ii))y— = a""~* (iv) @b = (aby
a

gd d¥ 21U06 YAl Uil walol Al Gusd [yl Gualol 530 ast ol

2 1 : i
Gergant 20 < g 3u D (1) 93 . 23 (i) {35]
1
73 1 1
(i) T (iv) 135 . 175
73
1V 4
. 2 1 2L 3 |25 | = 33
Bsa: (i) 93.93 = 2[3 3) =98 —. Al . & (11){35J =8
7é [Ll} x 2 T 1
w1 o B E) — ; 11 1 1
@i =7 =70 =78 ()13 175 = (13x17)s = 221°
73
Y 1.5
1 1 :
1. D ol (i) 642 (i) 32° (iii) 125°
3 2 3 -1
2. Bud QA (i) 92 (ii) 325 (i) 16* (iv)1253
. 21 (1Y LS 11
3. AUE U UL ()93 . 25 (i) (3—3] (m)lli (iv) 72. g2
1.6 uRiA

L USWAHL dd AlAAL el olva

1. A pad g yels €id, g 4id €id dal 7 = gém dl r Ay vl 58 B,

2. o ARdlds Avul s A odl p yails €, g 4-Ad2 yals du dat % 23U 4 slell A dl 5 A 2RiNY AvaL

PRE)

3. Ay AvA-l eain-viMeafs B Al Ul dirid g 14 0. aygul ¥ Avdi-]l sl vMlsd Al

2l Heid 2ildd GId d AAY Hua B,

4. ANY Pl sais-nlieils sdd veig €l 8. Ayl % Aval-l sain-2AMeEd vedd 2digd §1, d

ALY WAHY, AL D,

5. ol AAY v AU AvYAA DsBId s2aEl diRalds vzl w3 o S,
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6. L7 AAY ALY S1Y Vi 5 ANY AvYL 1Y dl 7 + 5 Viel r—s 2IAHRY AVAL O Ul LAAR ARY AvYL 7 HIR2 75

-~ F I~ .
At~ RN AvaL Ay 0,

7. (At Rt et Azdlis Wil @ A b iz D,
W W (e
(i) (Va +b )(Na-b)=a-b
(v)(a+b)(a~b)=a*~b W) (Va++b) =a+2Vab+b

1 h » NN \/E_b g = &
8. T e AR5 sl W2 d-ll Ja—b A3 QRUSIR el ASH. @ 2 b yals 8.

9. % a>0,b>0 Alds Al S1U i p vie g AAY AvAL S, dl

() a’- a? =a”* (ii) (“p)q =a" (iii) Z_q =a" (iv) a”b" = (ab)’
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2.1 wzdilas

oUGL ol el Alss ARGl ARALAL, 6lLeotls], ALRUSIR 2l clldLLsz allval ¢l Seells

o5 wlfMelsarl vtanel wiselly usl susl llval ¢lal. seals 6lys Fadl A »udenl 8.
(x+yy =x*+2xy+)

(x=yP=2-2xp+)>

il 23 = (x+y) (x-Y)

VA vadd Ul du-l Gualal sdie el allval edla, 21 usRH Ul ¥ ‘eguel’ sélal ddl
AlssA UsRe(l AR5 ARLAlsd A A AeiBd Jeels WRUMS wogl-dl A1yl Aaclal, AL WsAHT ULl

2qud YHY (Factor Theorem)-l eI 5319 2 olgUelalil 2audl wisaml dsel Guadlal sadi ellully »ut
Buld, 32ells dY Glls Ml 2 dudl vadd wsami del 2d-dl s2uta Eadl 2o Aleelsid

Hed allval Gualol sl
2.2 WsuUY bguel
Rt Budl 4irel 530 43 ddl dsid 24 5& 8. Ad-d x, p, z 4913 Asdl salcnd 8. Al 3 2x,

1 - =
3%, =x = Ex ol 6 (%5 w5 (Algebraic Expressions) 8. L 614 A5 2/Mcyl5d 2 (2ANUL) x x

sl 9. ¢d R 3 U8 s (MAAUE)x(Ad) UsR-] otguel auidl © A UL wAUL (A ALl






