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L Foreword ‘2

The National Curriculum Framework, 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 educa-
tion 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 encour-
age children to reflect on their own learning and to pursue imaginative activities and questions. We must
recognise 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.

These aims imply considerable change in 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, rath-
er than 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 Advisors for this
book, Professor P. Sinclair of IGNOU, New Delhi and Professor G.P. Dikshit (Retd.) of Lucknow University,
Lucknow 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 organisations 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.

New Delhi Director
15 November 2006 National Council of Educational

Research and Training
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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)

(b)

(©
(d)

(e)

()
€3]

(h)
()
0)

*(k)

Note:

to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national struggle
for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to
do so;

to promote harmony and the spirit of common brotherhood amongst all
the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes,
rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and
reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour
and achievement;

who is a parent or guardian, to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteen years.

The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).

{ VIT }




CONSTITUTION OF INDIA

Part I1I (Articles 12 — 35)
(Subject to certain conditions, some exceptions
and reasonable restrictions)

guarantees these

Fundamental Rights

Right to Equality

e Dbefore law and equal protection of laws;

e irrespective of religion, race, caste, sex or place of birth;
e of opportunity in public employment;

e Dby abolition of untouchability and titles.

Right to Freedom

e of expression, assembly, association, movement, residence and profession;

e of certain protections in respect of conviction for offences;

e of protection of life and personal liberty;

e of free and compulsory education for children between the age of six and fourteen years;
e of protection against arrest and detention in certain cases.

Right against Exploitation
e for prohibition of traffic in human beings and forced labour;
e for prohibition of employment of children in hazardous jobs.

Right to Freedom of Religion

e freedom of conscience and free profession, practice and propagation of religion;
e freedom to manage religious affairs;

e freedom as to payment of taxes for promotion of any particular religion;

e freedom as to attendance at religious instruction or religious worship in
educational institutions wholly maintained by the State.

Cultural and Educational Rights
e for protection of interests of minorities to conserve their language, script and culture;
e for minorities to establish and administer educational institutions of their choice.

Right to Constitutional Remedies

e by issuance of directions or orders or writs by the Supreme Court and High Courts
for enforcement of these Fundamental Rights.
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DOLOTIZ), T TOTWLROLD LIONROZEI.

(i) eomd B Fododn o OIBY JDFF Fododh wEBRIIY,
BOSORIT. TG SEITOD YVTITTO B, (SRTPONNRTY) 55003, 6o BITY
WTIOAT  BEINY xosﬁéodaab% 6%35%%& REDTNVZT. 8O IDFH  OITY,
SENY 2., wIBTD HPR) T 750 SNTPT, © OT WTOIT SLBNY FOB,00I,
TOTRRODLD Ty LWONRTES.

TOTT ¢

() 23 29 ag, feedns Fododn x shTO.

BT 2BeTOS0D WY G, TeednY 309323 = 45-x (289)

5 Reedndmy, 39mBROTIN, TS WY WIT ARCINY FoB = x-5

5 ReedNFR, sYmIROTON, BeT030H WP WPT ARCINY Ko, = 45-x-5

= 40-x
. YRS TOOY), = (x5) (40-x
= 40x-x2-200+5x
= -x*>+45x-200
&ert, -x?2+45x-200 =124
90T, -x? +45x-324 =0
©ow3, x*-45x+324 =0

BHOOT, I'D WP 07 Teedne Z0sJod Wrie Rewesdko x*-45x+324= 0 oDZ,
BOTRNATT. QT FRDA0D ©FHesZ ned3eod SRTING.

(i) ¢ oF 3c3PoAT wesdns 8o, x ©NTY
BFOOT, ¥ OIT T8 SWIOH WTTI0 3t (CRTPWNRFY) = 55-x
SBO0T, 8 OIT 2., BLINY YTVTID [ (SRZEWNYY) = x (55-x)
o x(55-% =750

55x-x2 =750
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-x*+55x - 750= 0
X*-55x+ 750= 0
$300T, & OI  IoIPOATW  SWIRY  FOBOIW  WRAE BNesTED
X% -55x-750= 0o, ROTRNRET.
QW AIEHOD ©FesT NedSeod TLRTZINTTT.
ULOTRTCSE 2 ¢ B3 TYNTPYNED [NE FCFTENTE DOLOTRY, TOCFR.
(i) (x-2)2+1=2x-3 (i) x(x+1) +8=(x+2) (x-2)
(iii) x(2x+3)=x2+1 (iv) (xt+2)3=x°-4
TOTT :
(i) @R = (x-2)*+1
= X2 -4x+4+1
= xX*-4x+5
L (2)2+1 = 2x-3
X2 -4x+5 = 2x-3

©oW3  x*-6x+t8 =0
QD ax’ +bx+c = 0 TRITYT.
BTO0T, T BVETTEOP 2000 WNE DeNCTTEDTONTS.
(if) x(xc+1) +8=(x+2) (x-2)
X+ x+8=x>-4
Slelaie} x+12=0
QW ax’ +bx+c =0 TRITYY.
BT OOT, T BeNEFTEORY) WNE ANCTTEOTY,
(iii) g, x(2x+3) = 2x*+3x
x(2x+3) = X +1 9T,
2xX2+3x =3 +1 20T WBORWTOR.
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52X +3x =X +1
X*+3x-1=0.

QW ax® +bxtc = 0 TeITIT.

BT OOT, T FWeTTERRY) WNe TN CTTEDTONT.

(iv) (x+2)° = x-4
X+6x°+12x+8 = x*-4

©owd 6xX+12x+12 =0

OT[TO X +H2x+2 =0

QW ax® +bx+c = 0 CRTTIA.

BTOOT, B RNETTEOY) [NE BTN,

REHAR 1 3ON3) 20D (ii) ¢ LVTTTTRODY T FWeFTEosy SNE TANEFTRTOZ
&aedogd. BTV WD D[AE BENCFTLOTL.

0eDT (iv) Se NTITTRONY T BWeITOY #[RF  BNETTLITOZ BeTTIE
TS BWCFTLRTOS (BN, 3 SNTOT BWCFTD) S0eTNTT. STT T SRF BeNeTTD
BN, R SPCRTOZ, T RWETTEAY [RE WUCTTEORC BP0 WY DOLOTTZ,
SETP/EIANET VHTLD Ty CIWIWNOR VTR, BOFELRLICDR.
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L. 83 FSNIPYND INE BENCITLONSE DOLOTIZY, TOEBA.

(i) (x+1)2 = 2(x-3) (i) x*-2x =(-2)(3-1

(i) (x-2) (x+1) =(x-1) (x+3) (iv) (x-3) (2x+1) =x(x+5)
(v) (2x-1) (x-3) =(x+5) (x-1) (vi) 2@ +3x+1 =(x-2)2
(Vi) (x+2)3 = 2x(x2-1) (viii) x® -4x2 -x+1 =(x-2)3

2. 88 NI f)?b&éwmfm& BNF FWeITONY TRITY ﬁéﬁw@%.
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(SReTNYY) ©TT WROT FTFRIOS 20T TN, & IFEIIT NG
B LRONYI, T FOWLRODLICTING.
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4.3 OTTIES IFOTNOT 2OTH [NE TWCFTEOTTY, WRRTHT.

2x* -3xt1=0 Q0w WAF  FUCTTEOT), SHCNEETQED. 85 BAETTEOT
PBPATY TP X7 1D, STeSITT, 8i 2(1)*-3(1)+1=2-3+1=0=5:0e8TT 2OLPN.
2x* -3x+1 = 0 JINF  BRCFTT 8O BROFY. 1 8NT dNZe:S. Tortows,
2ITBEREE 2x° -3x+10 zmsséofma 1 Q0T @C;%Fmomcb.

ROBIBION, ax’ +bx+c=0, az0 TNF FNeITTY 20T TR :)‘093as o« i
ac? +boc+c=0, <3, ©n ‘oc’daael B3 R[AT BRCITOTW WOTH DRV @5:4338.
X =0C DOWITH RN BWCTTLOTW LOTH VOTITONT TR o€ QTH RN xmamwg
TOTRNITW QOTH Toy ReeheR. ax? +bx+c Tne WRTRRCIO msséneéa 2y
ax? +bx+c=0 TnF TREITHT DROND 2woTWe SNTLIH DOLVTIZY, MR

20T [E TDTTREFOD NOF STH mséémmoi TROQTELD T DOLVTI,
QeR) @t:osoda 289 P00, BTOOT C3RRYTIC WNRE DDCTTEOTY) rﬁ@a"% DT
DRONTI), TRODTET.

B[RE WIITREINYI, VIR DETEBW,  DPRWT QEOIO0T Zen
DTDSE BT DOLOTI), 93¢ BTNEONY Aexy FDETLNO. 8 m@am& W) INE
BNCBTTEOT VRN,  FOTELRODLD PUTOIRENTZED. T %erﬁowzﬁa’n‘=l 33N
JpedRee.

NTORTHE 3 @ DTNIFD APOIN0T 2x% -5x+3=0 ZN0eTTT mmw}l
O ROND.

TOTT . WPTD m%m -Sx D, -2x-3x D0LOTN QPWRReLD.
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[£80T3 (-2x) X -(3X) = 6X2=(2x%) x 3]
S 2X2-5x+3= 2x2-2x-3x+3

= 2x(x-1)-3 (x-1)

= (2x-3)(x-1)

B4t 232 -5x+3=0 o, (256-3)(26-1)=0 20T WECHUETD. Loerl, 2x2-5x+3=0
QTB X' I B DR (20-3)(x-1)=0 2TT X' F B3Se 2.05%¢ @N.

©0u38 2x-3=0 o5z x-1=0
x=% OB x=1

Lx=3 Y x=1 By T B0EIRT TOTUATNS. ST 1 DR 3 5y
2x2 -5x+3=0 TNEITLRT RONTONS.
VW) T AWETTHT FRONEINTIYTR, ¢ JReR.

2x%-5x+3%, QTR Ceang? OTITEINTIN VTR 2, TSRO OTIIFITT,
BRZR BWeBOBYYWOOT Ty 2x7 -5x + 3 = 0 S 1DRONER, IO LRNTED
ROLVTR, MR

NTRESE 4: 6x7 -x-2=0 FNEFTEOT DRONTT, FOWLRONO.
TOTT 1 62 -x-2 = 6X2 +3x-4x-2
=3x(2x+1) -2 (2x+1)
= (3x-2) (2x+1)
(3x-2) (22+1)=0 S5 TNEITHT “x° T VSR 6% -x-2 = 0 ATT FRORTONGS.
oo 3x-2=0 98m0 2x+1=0
X = 32; PO X = '2l
$5G00T, 620 -x-2 = 0 930 Fhweonw § B 3

2 w3 A am 6:0-x2 = 085 HaesonsE, FomANDINh L0

TOSEIWYTT RVT TP ToY SLCTIER.
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NOTRECE 5 1 3x7 -2\6x+2 = 0 IME TNEFTHT DRONTT, FOBLRONO.
TOTRT ¢ 3x2-2\6x+2 = X2 \6X6X+2

=3 (\3x2)- V2 (3x-2)

~(Bx-2) (3x2)
STO0T,  (V3x2) (V3x-42)=0 0BT X3 L3S T BWeTTEOT TRONTONS.
37, \3x+2 =0
-x =2 snohes
9 - = 2 2
otft, \Fx-2 STHIFEY S0 O THIRTIS SADITOTZ, |2 B

322 -246x+2 = 0 9T TRROTTINS.

LOTRETE 6 1 N 4.1 TY WWFFICOT TRHEE DO WWONTT VT 3B WRONTI,
BOT&LROWD.

WOTeT : R 4.1 0P FHoLTH WNReY x m SNTFT, x AW 2x°+x-300=0
5@3@569@@5{1 ROTRNAEIT @oasacﬁabol pbY) éf@@@d@ed DRI D &mawaﬁ&
NTOIRENWYTOOT B3 ACTTEITY, T IYNTOZ LBONLTIT.

2x*24x+25x -300=0
2x(x-12)+25(x -12)=0
(x-12) (2x+25) =0
Sx-12=0 o5z 2x+25=0
x=12 9Tz x= '22—5=-12.5

STO0T x=12 ©Fme x=-12.5 QY TY FNCFTHOT PDRONTIND. X WD
BVONTT LONOTINDRPYTO0T, W3 233 INFTZTIONTLY ARTFAY.

&ert, 3RBROD enewy) 12m SN,

©TG oo = 2x+1=2(12)+1=25m ©na.
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. OITTBEI ATOIN0T TSNS BNE ReNCTTLONS cfslraeJrﬁ@é?DOl FOTEEBOWO.
(i) x*-3x-10=0 (ii) 2x*+x-6=0
(ifi) 2 22 +7x+5¢2=0 (iv) 2x2-x+1 =0

8
(v) 100x2-20x+1=0

2. mBCR 189 AADT IR, WAL,

3. QT zﬁoajsmf mg 27 R msaem(p 182 =3T3 3 m@%ﬁ@m@{

FOTEBONO.

4. TR ODTR FI TRHFOING JINFNY B0Tey 365 BTT & BOBNRIY,

FOTEBONO.

5. 20T ©ow3ReT SIPRT DFTH) VT ITWHYOT Tecm TRW Y. WTT
QBEFT T 13cm STS WVTITRE LRIVNG LTI, TORELROWO.

6. 20T TR FMOZOR oW DITY JNFF FOBOD DRI,

SOIPOAETT. 20T JNEF OITQY, BTG DRICH  WITI  BER)
(CRTRORNTY), & OI IoIPOAT PRING B0BJ0D HTETHIOS 3
TBLNTVR)TI), NIV, & OTT W), WTTI® FY) I 90 8T

5 OF 303WOAE DREINY RoBoh, TRe TS WAZD BEI,

TOTILEROND.
4.4 Jhpone §z®w

aC+bx+c = 0 BeEors SROR x= bi‘lb;a‘ 4ac nz.

P - 4ac > 0 <06, @ I8 D% 80 ‘b \|b2 4ac 3

élzl J 24ac D02 ATT M®ﬁ%f§3 wcéofméeﬁ

P - 4ac=0 =33, =i x= 22 + 00338 x= 22 szm L . =5003, 8 86039
2a 2a 2a © ~ ®

BWAE "WEBTEd ax®+hx+e = 0 0D QT TRIT TVRONTI), TRODT dW,ZCR.
P - 4ac< 0 0T, o0 oSRPTe [0IB 509323033 INFy b — 4dacsnoen

THNY. SBOOT QOTH TFTONTY HME AWETTE0Y) BT 0T BRONTRY,

GAolelalevin| AN
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P - 4ac oD BB, axP+bxtc = 0 JINE TNCTTRT  BLROND CNRLIEN
xoﬁéﬁ%ﬁﬁoﬂae UTPT VYR DOWOTR, AFFOMWPTOOT B — 4ac oI, WNE
TeNCBTEOT 3R @m@d

&eR, ax’+ bx + ¢ = 0 INF BNCTTLOFR)

i)b’ - 4ac> 0 =3T3 TR zpﬁelmw ESELION mmmﬁz RROQTLIT.
ii) b? - dac = 0 <E3 AT IHTS WY BAVRYE, BROOHI.
iii) b’ - 4ac < 0 T3 YR I LRONTRY, TBROQTLR AL,
N FOY YIIHTTBAT), SRTDERARLED.

VTRTE 7: 2XF — 4x + 3 = 0 INE TeNCTTLOT @3@@@3355&01 FOTHROWO T
VTWOOT RONY gmmmol AMIAEN

TWOTRS: TE RWeTTR ax’ + bx + ¢ = 0 IeITYRD, a= 2, b= -4 PR
c= 3 8NT. STOOT, 3T
B - 4ac= (-4)? - 4(2)(3)
=16 - 24
=-8<0
SBOOT, TY BNCFTY TRR SRONII, TRODY.

LOTRTCE 8: 13m I WO [ TUFO0E YVIRIDTIT WO 20T WOTDLTY
2,00 SRETT BOWTI, VYFLETONT. WTT 20T A AB D ©03R0DVATT A
D, BRYY 0@ wpones. 83 poneon ¢ deexn Towd qmdE ©RTnY
BTOFY Tm SNH[OZ 3OLTI), AYILY TOGIRE? TVW DOWITT, F0WPY) & T
qosdﬁ@:)ocs DD, TRTTY Q08T?

TOTT: BB ToFy WO BI[a, Sesheerd (283 4.2
SReR)

SR P owom  sows  wPedE mMIwNcO  @ene ©
0 B owom Fowd ooF @R0H X m eSO ©omd A
BP = x m e o0® moneos sowd as desne N
SIS IR = AP- BP (95w BP- AP) = Tm 53003, 33 4.2
AP= (x+ 7)m
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&0, AB= 13m. AB ol sImN30RB00s /APB = 90° (2%?)
w5003, AP+ PB® = AB’(. Smeiecss Smeod)
(x+ 7)* + x*=13?

X2+ l4x+ 49 + x? =169

2x* + 14x - 120 = 0

2(x* + 7x - 60) = 0

x2+ 7x-60 =0

esd@ozs md B onod %owé QT TRT X A x2+ 7x—-60 =0 msmwm

Nammgd $300T, B Nmsm@ ToRT eontly, BRoLZT © som:o
DYFL & ‘?zﬁ fada“n Y0P WIT é@etﬁ%wm éﬁm&@%ﬁ%m

3nees = PP - 4ac
=7 -4 (1) (-60)
=49 + 240
=289>0

STOOTW, TF W[E  RCFTEOY) DWW WOAT  TRONTI, TRODT.  STFOOT
NTRITBIT ©WOuT e ST TOWTZY, VYR FFAT.

BRZE RBTIODOOT Xx* + Tx = 60 = 0 FCFTEIZ), DRATM,
e b+\|b2 4ac

2a
i\l_
S 2(1)
17

-7+

2

-7+ 17 -7-17
= 5 OO X =

X=5 ¥%x0 x=-12

99 X Q0T B B owom  Fowd QamdE  BRTHINIDPTO0T, &
dmé@%mﬂdaﬁe&. SBOOT x = -12, 2’0@?3523@&. BTOOW, x = 5 &N

NTRITIT B0 eSS FOW), 0 B oom Sm @) wod A 00T 12m
TRTTY Q08T.
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VTRITB 9 37— 2x + % = 0 BeNETTERT mmawm& BT ROV DB QWOOT
DRONT BB, DWW, VY AT 50@3@%?\%@ WRYNTZ), TOWLROWO.

TOTeS: Y a= 3, b= -2 P c= % SNT. STOOT 30e3F
P - 4ac= (-2)* - 4x 3)x (%)
=4 - 4
=0
STOOT T BWCTTEOY DTE VIO RONTI), TRODT. STOOT TROMD
é_l;, é_z Clelnje} % %@ocﬁé % %de
e.-omzss 43
. 3YNT TINRF BCFTONG TDRONY gmmmel DWW, B [OFB MOﬁ%ﬁ%&
WRYNTR), FOWLROWO.
() 2¥-3x+5=0 (ii) 3 - 43 x+ 4 =0 (i) 2X-6x+3 =0

2. 3YNT TBO3ROTW WNRF ANCTOEORY FWOTOT ATW TRONYI), BROOTT
ko3 23S0, 30wRREN0.

() 228+ kx+3=0  (ii) kx(x-2)+ 6 =0

3. 800m? é)%_;sw@%g) BB YT WNOT DTTIATT 2.0 SONTDTITT B[IVWD
a@ewmol QeNFT mzséde? TN NOTTT, L9TT NG B @n@n@m‘%
TOWILROWND.

4. 3SR TRBATDWOST 5?&@65&36@) mz,ﬁa@e? mﬁ%@ W0 HRND wojafo%ﬁ%f&q
QAFEOA. fae%da ﬂole%oéd BOPWNE BRITP) 20 JIRFATDN. SRS BRENG
%07, ¥=T WORRNY msaeagp@ 48 TIRENFINB,

5. A2YS 80m =) DAeF 400m’ JIVT 20T BONTIFTVTT mméswsam‘{
QINFTED m;ﬁsde? T R0TRTT 9TT emc% BB @ﬁ@ﬁ@m‘i TOWR&ROWO.
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4.5 o003
3 @méodad@g QoY) FENT @0371%3530z @z%ofns TRETIDNO.

1.

X BOOTOTD, BRODT 20T JNE AWesTeey ax’ + bx + ¢ = 0
SABTYNTH. @Y a, b, cigd TAT RoBRYINT, a0

ax’+ bx + ¢ = 0 BNeFTOTY 2,00 @IV W0, o 1 av’+ bo + ¢ =0 &3,
SR 0 B, B D[RE FCFTT WO RO WIS, ax’ + bx + ¢ JNE
2TTTREEOD zmssérie;o W, ax®+ bx + ¢ =0 JNE FNeITT RO
2.,03¢ SN,

ax+ bx +c,a#0 fazﬁo‘sool QT demé@% OTRSEING msaem@mﬂ
OTIEFHLO FOFTOTT, 85 FSOIROW WTTSF T, BRDE BN FORPYTOOT
ax’+ bx + ¢ = 0 INE JNCITLT DRONYI, FOWRODLTIT.

WAE BWEFTRT ZRT axd + bx + ¢ = 0 JINF TNCFTRT  TDROND
- bi“;z dac .29 b - 4acz 0 snSLde.

ax’+ bx + ¢ = 0 INF TeNeTTLOR)

(i) P - 4ac> 0 sST3 T DI IR SRONTR), BRHODTIT.
(i) ¥ - 4ac= 0 STT T FRTT WOAT RONTI, THOLITT.
(iii) P - 4ac< 0 STT CSRFTIE F0FE DRONTI, BROOLIYOY.
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