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Part - HI 

I\1ATHEMATICS (SCIENCE) 

Maximum: 80 Scores 
Time : 2 % Hours 

Cool off time: 15 Minutes 

·-----·---· -------------------------
General Instructions to Candidate:; : 

e There is a 'Cool off time' of 15 minutes in addition to the writing time of 

2~ hrs. 

411 You are neither allowed to write your answers nor to discu;;s anything with 
others during the 'cool off time'. 

I!! Use the 'cool off time' to get familiar with questions and to plan your answers. 

e Read the questions carefully before answering. 

e All questions are compulsory and only internal choice is allowed. 

e When you select a question, all the sub-questions must be answered from the 
same question ·itself. 

Eli figures and graphs should be shown in the answer sheet itself. 

• Malayalam version of the questions is also provided. 

@.l Give equations wherever necessary. 

~ Electroni::: devices except nonprogrammable calculators are not allowed in the 
Examination Hall. 

oiltil<8f300~®: 
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e m1ffi§1o3'.ls CTI,)ffi<nJarru:llai' nJ.ip@m 15 m1m18 1cfu4cm 63:::>ru) 6)6)So' P2_6nS:::>mJlm1cBfil6o. [Q'D 

ffi)QliJlJ(OrID a:DJ:::lRj6lJBcioce€)' ~(O(O)ffio nti)'S'6®8e&m::i, m~ruroJ,Cll:JmJl mmiC/1lmJ oJlm1mwo 

ff>Sm1l)::Jalffi:) nJOSlg~. 

• 2rormro6lJBcm o.fj)':P6®6m1®1m~ a:wn.r <&.!2..I08,,)6GBC'D ®BD6nJ,i/b<)do ruow1o%)Gmo. 

tj r'8)§:!8 &.!2..IDBj6ll1300cBfil60 P2_(0(0)(()o o.fj)':PJ/15l6mo. [QC2~6maYO <8.!2..IOCQ.J
0

ffi)v 11l0l@i]Ql 

· @Clm6QJ(31ceti)6cfuCill~§6· 

e 63(()6 Gl.!2..IJBjffimJ& ~(O(O)(t)6)Ql':f'J,@Ocm 6)(0)(06)6'fO®S2,Clml)6 cfu':?J6l1ml)OaY0 ~nJ G.2.l::l8j6lJB~o 

amicz@ Gl.!2.J:JB,J mcrurolro'5 m1ml' ®6Xm @C6JID86IOl[)SJ,C5o%)6n'S®::l6ff). 

• cfu6md3{;) &:o4321,i,0Ebcro, .!2..11l@6l5Bcro, LCJKin.06cB:,.cio, o.fDm11ru ~Cllmro a:n.J~o1am(l){0)6lon 

P2_6Tl5:::>Wlaild3{;)6ffio. 

e ®:GJOJCl1l,)l!I~ m10e1m1l) Ol)QJOJ:Jcfu,)60B® @&:o:JS6cBfil6mo. 

Cl.!2..18 Bj 6t5'B 00 ill 2J WO§ Cllm1 e.16 o mamcili1CQJJ§66r@'. 

(] l nJ 8 l (I) 8 Q) (~ cfu Ub 6) !LI cm :J m :) d3:> :::> (6Y1l) d3:i :) am o%) 6 cg 2J A 0 6 c£b cm 63 l916l d3:> (Q) 6 ~ 63 ill J, J 

61)f?J cfb(ll tsc.i6IT5icfb' ,1?n.Jcfu(()6iD.Q;idO nJ(()°lcfb.9:10nD8gs1afO g?o.J (]COJO CD1cS6lJ,OJ ::>cm n.J:::>S1gj. __/ 
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L Let A={x:xE W, x<5}, · 1. A={x:xE W, x<5}, 

B = {x : x is a prime number less 
than 5} and 

U = {x x ·lS an integer, 

o:::;x:::; 6}. 

a) Write A, B in roster form. (1) 

b) Find (A-B)U(B-A). (2) 

c) Verify (AUB)'=A'nB'. (2) 

2. a) Find the· domain of the 

f . ( ) x
2 

+ 3x + 5 unction f x Q 

x"'-5x+4 (2) I 

b) Sketch the graph of the 

function f ( x) =Ix+ 11. 
c) Consider A = {l, 2, 3, 5} and 

B = {4, 6, 9}. Define a relation 

(2) I 

3. 

R:A-+B by R = {(x, y): x --y 

is odd, x EA, y EB}. 

Write R in roster form and 
find the range of R. 

a) Which one of the following 
values of Sin x is incorrect? 

i) 0 ii) 1/2 

iii) 3 iv) 1 

b) Provf2.that 

(2) 

Cos( Jr +x)+co/llf -x 'j=J2 Cosx 
.• \ 4 4 . (2) 

c) A tree breaks due to a storm 
and the broken part bends so 
that the top of the tree 
touches the ground making 
an angle 30° with it. The 
distance between the foot of 
the tree to the point where 
the top touches the ground is 
8 m. Find the height of the 
tree. 

OR 
(3) 
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I 

I 
I 

l 
2 

B = {x : x r~cm® 5-am c9:>cJOOJ'.)(Q) 

63a\~ ®Ot5::lg£J cruo@J~} 

U = {x : x 63in2, 0.J~ill6JM cruo6lJJ, 

0 ::;; X ::;; 6 } ~CllJOam, 

a) A, B OQmJ10JCQl2,6JS iliO::l@lil> m4nJo 

OQ'-:?6®6cf1:.. (1) 

b) (A-B)U(B-A) ce,o6TD6c9:>. (2) 

c) (Au B)' =A' n B' ffiHTIICWOCl6ITTO 

OQITT),~ oJal1ClClllOW1cOO.?,cfu. (2) 

f(x) = x
2 

+3x+5 2· a) x 2 -5x+4 

3. 

ntj3cfuf::!(0[0)1@c@ m6fTWeJo cEJ:i06ITTl,cfu. (2) 

b) f ( x) =Ix + 11 O{j)mJ ntJ3cfuB((m)1@1J 

lWOnfr OJ (l)cIDc002,cB:>. 

c) A = {1, 2, 3, 5}, B = {4, 6, '9} 
®ID6ffi. R = {(x, y) : x - y OQrrn® 

638 cruo6lJJ, x EA, y EB} nti)ITrlcol 

A CQJlffi'3m1nn1,o B CQJlaie.icoJc9€J.J,g5~ 

63ro6 6rum.Do.JJo ar@m>~am, 

R -@m nJ§1c&oro"lco-i1CQJlro'O OtJ)'-:?2,®1 

(2) 

(l)o(f)o &hOGm.?,dh. (2) 

a) ®06l'9 6lcfbos.i,W®1ro1c001,cmco-ilam 

Sin x @<¥l nJle.i ®U&!O@!l)®' nmmi"? 

i) 0 ii) 1/2 

iii) 3 iv) 1 (1) 

b) Cos(: +x )+cos(: -x J=J2 Cosx 

-O{j)rrD @@§lcoJlcOOJ,dh. (2) 

c) 63a\s Ql(!)o db::lR6)ClJ®OS1sroTUJ 63S16YlmJl 
iSOWo !Llro16®1D" ITlJdhcJIJ @::l(l)o 

®ow1am 30° aiceo::ism1c&i 

mf nJ lb uo1c006 nn 6. ai ro 4'! 6 ru 31 am 
m1<mJo Ol,!dhcfb rsowo ®OW1ro'3 

rrD\LJ © C!bl 4,l 6T1J1 m 6 8 ml R iO 
®M:b eJ (()m)1 eJ 0 6ro". o{j) cm 0 am 
aJaJ(lffi))1@<Vs ~CQXOo cfu6ITTc000c:OO.J,c6:>. ( 3) 

<ml)S') ~ m., 1 ca'& 



4. 

5. 

6. 

OR 
a) Sin 225° = ........... . 

1 
i) J2 

1 
iii) ~ J2 

'3 ii) 'V 
2 

1 
iv) 

2 

b) Find the principal and 
gerieral solutions of 

. -13 S1,nx=--. 
2 

c) Prow:i that 

Tan -- =--Cot-(
A-BJ a-b c 

2 a+b 2· 

A statement p(n) for a· natural 
nun1ber n IS glven by 

1 1 1 1 1 
p(n)=2+4+3+ ...... +z;=l- 2n 

(1) 

(2) 

(3) 

a) Verify that p(l) is true. (1) 

b) By assuming that p(k) is true 
for a natural number k, show 
that p(h + 1) is true. (3) 

a) Represent the complex 

number 1 + J3 i in the polar 

form. 

b) Find the square root of the 
complex number -7 - 24i. 

a) The interval representing 
the solution of the 

i n e q u a 1 it y 3x -12'. 5, x E R 
IS ................ . 

i) [5,oo) ii) [2,oo) 

iii) [3,oo) iv) (-co,oo) 

b) Solve the system of 
inequalities graphically: 

x + 2y::::; 8' 

x 2'. 0, y2'.0. 

2x + y::;; 8, 

(2) 

(3) 

(1) 

(4) 
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4. 

5. 

6. 

3 

<Um6"l ~an 1 ro'O 

a) Sin 225° = , .......... . 

1 
i) J2 

1 
iii) - J2 

ii) J3 
2 

1 
iv) 

2 

.. -J3 
b) Sin x= 2- r-{j)on cruOlOJOcfu,I 

@lll1@r(q LoJlaD<TU1<;.ljaffi 6J(f1)0eJ~mlm6o 
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(1) 

i\'\lmOrn'O 6lffi)OeJ~riS:lffi(,O &l:>OGfT\J,cfu. (2) 

(
A-BJ a-b c c) Tan -- =--Cot-

2 a+b 2 

ng)ITT\J, 6J®§_1CQ.llc003ce,. (3) 

0@6H15l0!ll6 nB)6mco'O ffi)o6'LIJ 'n' ffi.!,O 

1 1 1 1 1 
p(n)=2+4+g+ ...... + zn =1- zn 

~CQJOCG'O: 

a) p(l) 
oJ ai1 ClCl1JO CD1 c£)U)6c6:>. 

b) k ng) on . ng) 6m rn'O ffi) 0 6lJ,) d:)Qu 

p (Ii) C11J ro1 CQJ o 6l Gm m) cru teo efoJl q,,f 
p(h + 1) CJDru1W::>@6mITTf 

@@glCQ.ll c006c6>. 

a) 1 + J3 i <l.{j)fm (Jicfu:)oo.J~cfuvffi)u 

mmm1@m · ClinJOg}_OiO ro~nJ®m1rn'n 

nffi':l'6®6cfu· 

b) -7 - 24i ng)<T0 (J;cfu:)on.J~ce,vm.)" 

mm.Jo1@qq ru&C£1 G.lJe.Jo o9>0GID3ce,. 

3x -12'. 5, x E R ng)(m arrtJm.lai® 

W66'JS m1ilJBDOaJ6!Tl OlJ~~6lamll 

®J.!2.n r.tJJoo6cm®'. 

i) [5,oo) ii) [2,oo) 

iii) [3,o:i) iv) (-00,00) 

b) x+2ys8, 2x+ys8, x2'.0, 

Y 2 0 . ntJ)mii ffilllffilffi®cfucfli tW:::>nLlu 

gl_nJaimJO(l)lq,f mTiDBDOl1l6mo 

6l.2J gfficfu. 

(1) 

(3) 

(2) 

(3) 

(1) 

(4) 

Turn Over 
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7. a) 

1 
[ 

i) 0 ii) 1 

iii) 2 iv) 3 

b) Find r, if 5 x 4 P = 6 x 5 P 
r r- l 

c) Find the number of 8-letter 

arrangements that can be 

made from the letters. of the 

(1) 

(2) 

word DAUGHTER so that all 

vowels do not occur together. (3) 

8. 

i) n-1 

iii) 0 

OR 

ii) n 

iv) 1 

c) How many ways can a team 
of 5 persons be selected out 
of a group of 4 men and 7 
women, if the team has at 
least one man and one 
woman? 

a) The number of terms in the 

( l \2n 

expansion of \ x --_; j is .... 

i) n+ l ii) n 

iii) 2n+ 1 iv) 2n+2 

b) Find a, if the 17th term and 
lffh te'rm of the expansimi of 

(1) 

(2) 

(3) 

(1) 

(2 + a) 50 are equal. (3) 

K-25 

8. 

4 

O! 
a) 1! 

i) 0 ii) 1 

iii) 2 iv) 3 

b) 5 X 4 p =: 6 X 5 p m@©Orrft> 
r r - 1 

r 6'J(~ oJleJ cfu06m,J,dh. 

c) ntJ'1~p mi J ro CllYOcBftl ro G1JB fil o @ai,y'.ll1.±J6 
ruiDow® DAUGHTER O{l)lm 

~ nJ ()l (';)) 0 Wl "1!u 8 ®'O o3rl:Hll 6lffi t'fi.i 
OJ cu 6 rm O{j) l <l5l l ,,e:, mi cfh t?l 6lffi cJO 
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(1) 

(2) 

~6)S11Smi' c:fu6n5Jwls1d3€J6cfu. ( 3) 

i) n -1 ii) fl 

iii) 0 iv) 1 

c) 4 nJ,?,(l>2,nS:1cilJOloro,1,o 7 mllmlld1,filo ~~ 
8(()2, <fuJ§(ITT1))1 am m1 ffilJ,o 6'.ffiJ, 

oJJ,©6fl.S:jm6o 63©,J, m.rlmnw6o r4iJffi:ileJ6o 

0Jffi6ITTl 5 Glo.JroS61ffiJ,lm n{j)l® 

sla:i16)m 6l®(()6l6Ylm5lSJ,&l€lOo. 

a) 
( • ] )2n 
x--l x 

o.n nJJ,8l'l £ ro 6ffi arrofl GJ e.i oJ r:i 6iJB §6 6l s 

o{j)bJMO .................... . 

i) n+l ii) n 

iii) 2n+1 iv) 2n+2 

. b) (2 + a) 50 O{j)ffil@1@~ nJlnJ6e..1'l@(C-

6ffi(O!ll')16le.i 17-oo oJ<30JJ,o 18-oc 
oJ8CLl6o Gl'\J,ele)lllOWoam- a ct1>6f@3-

(1) 

(3) 

(1) 

oJ1Slc00.1,<&.. (3) 



9. a) The 3rd term of the sequence 

( 3 )n+l 
whose nth term is l 2 is .... 

i) 
9 

4 

18 
iii) 

3 

ii) 
3 

2 

81 
iv) 

16 

b) Insert three numbers 

between 1 and 256 so that the 

(1) 

resulting sequence is a G.P. (2) 

c) If mth term of an AP. is n and 

nth term is m, where m7'n, 

find pth term. 

OR 

a) The 6t!l term of the sequence 

2n-3 
whose nth 'term is a =-·-

n. 6 

is ............... .. 

i) 3 

3 
iii) 

2 

l 
ii) 

2 

1 
iv) 

3 

b) Find the sum to infinity of 

1 1 

(3) 

{I) 

the sequence 1, 3, 
9 

,..... (2) 

c) If a, b, c are in A.P. and 

a11
x = b11

y = c11
z ' prove that x, 

y, z are in AP. (3) 

K-25 5 

(
·_23)n+l 

9. a) n-oo nJGo @®<llJ 

i) 
9 

4 

iii) 
18 

3 

ii) 
3 

2 

81 
iv) 16 

b) 1 mJo 2 56 mJ,o ~smfl<W m~mr 

ffi)o6lJ.jc6:,cm ~cm6)~SJarrm1 CGmOJ6l<W 

63fOJ O:UQl(l)J,6ffi1® il:lQJO(CDn9100 

c) 63(06 <ru!2lO(l0)<1l il:lo.-JOlCl'.Jo316)<1J m-oo 

CLJBo n @_o n-oo nJBo m ii!_o @®WOaib 

2n-3 
a) n.-Oo nJBo an =-6 m@mJ 

b) 

<Z®6TTJ1CIDJ6lS 6-oo n.JGo: 

i) 3 

iii) 
3 

2 

1 1 

ii) 
1 

2 

1 
iv) 

3 

1, 3 ' 9 ' .. .. . . . . . . .. . nmrrn 
mmmcmil:®W1w36ls ®6£ c&.iOGmJ,£. 

c) a, b, c nrocm1ru 63ffiJ ffi)Ql(l)J6fD1® 
il:lo.JOt(l)o.S:1m1@ei @3s&~ wow 

o.J86ll13~60 allx = bliy = cllz ~o 

@®CWOaITJ X, y, Z nQtm10J 631ti2, 

ffi)Ql:)ml)(() il:tnJOt(l)n!l:lffi16leJ 

® 6 S cD aj CQ> 0 CW . o.J G 6ITl3 §. O 6l 6)1') rrn v 
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(1) 

(2) 

(3) 

(i) 

@@§1 aiJl oe6\!,cfu. ( 3) 

Turn Over 



10. a) Find the equation of the line 

passing through the points 

(3, -2) and (-1, 4). 

b) Reduce the equation 

.J3x + y - 8 =0. into normal 

form. 

c) If the angle between two 

lines is JT I 4 an.d slope of one 

of th~ lines is Yz, find the 

(2) 

(2) 

slope of the other line. (2) 

11. a) Directrix of the parabola 

x 2 =-4ay is ..... . 

i) x + a = 0 ii) x - a = 0 

iii) y - a = 0 iv) y + a = 0 (1) 

b) Find the equation of the 

ellipse whos3 length of the 

major axis is 20 and foci are 

(0, ± 5). 

12. a) A point in the XZ plane 
lS ............... . 

i) (1, 1, 1) 

iii) (2, 3, O) 

ii) (2, 0, 3) 

iv) (-1, 2, 3) 

b) Show that the points 

K-25 

A(l, 2, 3), B(-1, -2, -1) 

C (2, 3, 2) and D (4, 7, 6) are 

the vertices of a 

parallelogram. 

(3) 

(1) 

(3) 

6 

10. a) (3, -2), (-1, 4) officmi 61l11CT3,lo&o1 

~1aITicfuJS1 c&.iscm,1, <llnJ:JcfuJ,rm 

. (lll1J6lJCQJ,1,61S ·. 

&h6fl56<Lns1d16'J6dh. 

6) s 01) Ql OJ :J cfbJ 6) @1f) Cl m Cl ro Ql rnn 

(lln.Q::JOJ1eJCJcfM),1,cfu. 

c) ©611'56 aiai6lJcB:icibc001smfle.i~~ a;cfuo6Ym 

1l I 4 §2_0 ra;()®15leJ 63rn6 acb6llW.J,6lS 

<llq;!JC><;tf Y2 220 ®0W:Jafli lll<llR 
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(2) 

(2 

al<1l6lJWJ,6lS Cl<61:JOc;tJ' dh:J6ffi2,cEh. (2) 

11. a) x2 =-4ay o.mcm n.Jlll:JCl6nJ:J~ 

COJ,\@S, MCll.JOlS1c:fum): 

i) x + a = 0 ii) x - a = 0 

iii) y - a = 0 iv) y + a= 0 

b) a;ai~ro mmcWJ0ml1@0l ffil§o 20 220 

<Zn.O :J<BG)ffi) 6cfbcib ( 0' ± 5) §20 t"ll'@CQJ 

(l) 

O{j)eJlnJm)l6)~ cnJQ)QJ:JcEbJO cfu:J6ffiJ,cfb. ( 3) 

12. a) XZ <me.irorn16leJ 63Cil6 Gru1m6 
Cll'@db6ITT)ml: 

i) (1, 1, 1) 

' iii) (2, 3, 0) 

ii) (2, 0, 3) 

iv) (-1, 2, 3) 

b) A(l, 2, 3), B(-1, -2, -1) 

C(2, 3, 2), D(4, 7, 6) n{j)ITT~ 

6T1J1 m 6 c00 cJb 63 fll J CTU ow o nm co1 ro:i 

· mrn1 @ ~ m4 ei db cJb t"ll'@6l Gm rm" 

@<1Dglmflce6l6®· 

(1) 

(3) 



13. a) Match the following ; 

Lt ezx -1 
i) x-).O_x ___ 1) 1 

ii) Lt Cos5x X-+0 2) 0 

... ) Lt Sin Bx 
111 x-+ 0 3) 2 x 

4) 8 

b) Find the derivative of Tanx 
using the first principle. (3) 

OR 

a) Match the following (3) 

Lt x 4 -16 
i) X-).2 X-2 1) 0 

Lt Sin:rrx 
ii) x-* 0 Cos2x 2) 32 

... ) Lt :rrr2 
u1 r-+ 1 3) 3.0 

4) ff 

x100 x99 x2 
b) If f(x)=-+-+ ....... +-+x+l, 

100 99 ' 2 ' 

prove that f'(l) = 100 f'(O). (3) 

14. a) Write the negation of the 14. 

statement ".Ji is rational". (1) 

b) Prove that ".fi is irrational" 
by the . method of 
contradiction. (3) 

K-25 7 

b) 

a) 

b) 

a) 

b) 

Lt e2x -1 
i) x-+0-x-. 1) 1 

ii) Lt C x __, 0 os5x 2) 0 

... ) Lt Sin8x 
111 x-). 0 3) 2 x 

4) 8 

Tanx 6)~ 6l®OiGlOJR"loJ nn@ 
l nJ1ITT>cru1<;t[J0'n ~ n.J a w o wl.q,f 
ce,sns3oJ1Slce6\scfu. 

<tml6) ~9b 1m?i 

Gl~<ll6onJS1 <B.!l.Jffir.9€/Jc&: 

Lt x 4 -16 
i) X-).2 X-2 1) 0 

Lt Sin;rx 
ii) x-+ 0 Cos2x 2) 32 

.. ") Lt ;rr2 
n1 r-+ 1 3) 3.0 

4) ff 

118 

(3) 

(3) 

(3) 

. x100 xgg x2 
f(x)=-+-+ ....... +-+x+1, 

100 99 2 

~wocef3 f'(l) = lOOf'(O) 
aj)rrDc?, 6)©~1in51~3cfu. (3) 

".fi is rational" 00rm lnJmJ®o-

rumw,s61s 6)ffi<llWC1S1oo D.9)':l'6®6cfu. «I) 

(Jl c£h 0 6fiO l S <w1 cfuu nSj mi mo&Cf,So 

~nJ(JlCQJ:)(f}1~v · "J7 aml&1rmcB:i 

ffilo6l1J" ~6)6ffim) 6l®~Cl).)l.003ce,. (3) 

Turn Over 



15. a) If x is the mean and a-is the 

standard deviation of a 

distribution, then , the 

coefficient of variation is .... 

i) 
x 
-xlOO 
CJ 

CJ 
iii) - x 100 

x 

ii) 
er 

x 
CJ 

iv) -= x 50 
x 

b) Find the standard deviation 
for the following data : 

x. 3 8 13 18 23 
i 

7 10 15 10 6 f. i 

16. a) The number of outcomes in 

the sample space of the 

random experiment of 

throwing two dice is ....... . 

i) 63 ii) 6 

iii) 62 iv) 12 

b) Two students, Anil and 

Ashima appeared in an 

examination. The probability 

that Anil will qualify the 

examination is 0.05 and that 

Ashima will qualify the 

examination 'is 0.10. The 

pJ.'.obability that both will 

qualify the examination is 

0.02. 

K-25 

Find the probability that both 

will not qualify the · 

examination. 

(1) 

(4) 

(I) 

(3) 

8 

15. a) x a.lim.i,o a· ~OCTOCl(U)/O(U)" 

ruJI oJl Cl Wrfrl m 6Dl ow cull cru\ 516YlJJJ, nS1 
61 ~ 6) cB:iO CQ.f1 o..01 rfrl c@' cg OJ co1 ClCQJ n5'.I rill 

((j@srD. 

i) ~ x 100 
Cl 

(5 

iii) - x 100 x 

ii) 
CJ 

x 
(5 

iv) - x 50 
x 

b) ®06)':!' 6)c£t.iOSJ,(l)f0)1co1ceuwm 

n.J§1cfuWZ,6lS ~OCTOCZ(U)ro(U)" 

ruJI oJl Cl (Q)rfrl ® c6:.06fTl 6cfu. 

x. 3 8 13 18 23 
i 

f. 7 10 15 10 . 6 
i 

16 '. a) co 6llS 6 6) 6l M (fl) 6 ca, cill ntl) o16Wfm o am 

cfu1§:::>ClJd,ITTl CTUo6ll~:::> Clg)60S1c&~6)S 

ntl)6mo ar@W: 
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