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PART-III 
MATHEMATICS (SCIENCE) 

Maxim um : 80 Scores Time : 2½ Hours 
Cool-off Time : 15 Minutes 

General Instructions to Candidates : 
• There is a 'Cool-off time' of 15 minutes in addition to the writing time. 
• Use the 'Cool-off time' to get familiar with questions and to plan your answers. 

• Read questions ca,·efully before answering. 
• Read the instrnctions carefully. 
• Calculations, figures and graphs should be shown in the answer-sheet itself. 

• Malayalam version of the questions is also provided. 

• Give equations wherever necessary. 
• Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 

nll0.J :JtDmuf/tS,(!DdKJJ§Jl 6)n.J:J(ll)J<Tfl<D~t](l{J6/JB(ID : 

• m7r8q7~ rrvmwmrn7m" ru606Jt1l 15 m7m7R" 'dhJdo 63Df2ii" 6J6JSo' ~<Ilfl(l)7dJ6)Jo. 

• 'dh6do 63:Jrifl" 6J6JSo' <3.!2..IDG,J6lJl3do ru(l)7.!2..IW6J~sam6o ~mMJ(l)6lJl3do tTJ®®J{®6fT)o 6J.!2..l'Jlj:Jm6o 

g?ru<3WD(JJ7dJ6)jdh. 

• ~mMJ(l)6lJBW Q(J)<:P6@6rm@7m" m6ml <3.!l1DqJ6lff3do @BJ.XJruJfO(]lo QJ:J<Ilflce6)6mo 

• m7r8<3(}~6lff3do t1lJ<:P6QJm6o @r3JJ:JruJr8(]lo QJ:J<JlfldJ6J6J7)o 

• cfh6mdJ6)., d:hJ§eJJcfhdo, .!l17{@6lff3do, {W:JriflJdhdo, a(j)rm1QJ ~mrnm<3ru~o7m8 ®6Jrm 

g?611'sD<Jlflm7dJ6)6mo. 

• <3.!l1:JG,J6lfl3do meJWDflm'W1eJ6o mf;/l<Ilfl§d611's: 

• tTJ®QJq)tlJdf}f} (l'Uf)eJflfMi' (TVll)QJDdhcJ6013do 6)r.i:,:JSJdJ6)6fTJo. 

• <:{ru:J{CtXJt11Jcfhdo 6J.!ll'Jlj:Jm:Jcfh:J(lffb) cfh:Jm8ce6)J<3eJROJcfhdo 63 <:P16JdhWd!lfl 63(l)J @eJ<3{cfJ?:J6fTJ7cfh" 

g?rucfhf06mQJJo aJ@1dh!J1DruXJf11m8 ~ru<3WDW7dJ6JJQJ:J(ff) n.J:Jsl£f. 
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Answer any 6 from questions 1 to 7. Earh 

qurshon cnrrw8 3 iJrore. 6x3=18 

1 m6®aii 7 Ql~<t!W6ffi G.!l.J0'3~QJBi1~ 

ne3ecm•1m10 6 ~6Ji'Rcm>1m6ai::>t®o 

~mlfJ®~· roaoo 11.!l..lOftmlilm~ 3 o~. 

6x3=18 

I. Consider the sets A= (1, 2, 3, 4, and 1. A• (I, 2, 3, 4J, B• U. 3. 5, 7J n«)mfl 

~~ n.Jlb1~s:e,. 

2. 

B=(l, 3. 5, 7} 

(a) Find the number of t>lements in 

Ax 8. 1 

(b) Draw an arrow diagram 

representing the relation R from 

A to B defined as R = {(x, y) : x £ A. 
y t B, y = 2x + U 1 

(c) Is R a function from A to B ? 
Why? 1 

(a) Solve the inequality 

5%' + 2 

3 
s x + 2; x ER. 2 

(b) Draw the graph of the solution on 

number line. 1 
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z. 

(a) A x B <aJ1€leJ tfflDo(f)Q'9~6lS n(i)6£1rl o 

Clij)lf'J®&6. 1 

(b) R=t(x, y): x EA, y EB, y=2x+ 1} 

~ A-mJldi mlmi B-<ll1lGeJc00~ 
63t&J 6TlJ<TWG~6m. (2"0 6YlJOU)6)(ffl) 

cru ~.!2J1 ~ !86)A cm (81011 m ocww l en o 

rumil6cib. 1 

(c) m-:. 6'fllOU>o A-wlai m1rm6o B

cnJl<ae.i«e6)~ MJ nDo00n!fffiOG61T>O? 

O(j)ClmA6lcfb0611'i ? 1 

(a) 5x + 2 R s x + 2; X e o@rm 
3 

~ 66>5 n.Jm'lnooeoo db06m~. 2 

(b) ~ n .. ub'I~~ lCOOnD (T\)oQJ,Y) 

QOOJcnll~ ru~. 1 



3. 

4. 

5. 

x-2 
rom11der the function /(x) = j% _ 2I 

(n) lrlt'ntify the graph of the function /. 
1 

. ll 

(i) ; 

I ::, t I J 

r--------~ 2 . 
I , 

I~ ~- ...,' -O---t-+--
1 ' 

(iii) 

{b) Write the domain and range of/. 2 

3. 

A and B are two sets and U is the 4. 

universal set. If n(U) = 100, n(A) = 40, 

n(B) = 20 and n(AUB)' = 50. Find 

n(AUB), n(AnB) and n(A- B). 

Consider the line 3x- 4y + 11 = 0 5. 

(a) Find the y~intercept of the line I 

(b) Find the distance between the line 

and the point { 1, 1) 2 

x-2 
/(x) = -

Ix - :4 
o..Jml006flilce6>,!<&. 

(a) ~-u nDoCl)"n!,6>~ l(J):>nD" .!l.1!/l.16>5 

~SJmm)m1d:J6)6nnoJmJI~ O(B®06Tn? 

(ii) 

(iv) 

-I 
Q,----

-2 

2 . 

1 o----
0 

-1 0 

I 

(b) / 6>~ 6>CW06>6>Cllm6o tJ06T!lJ~o 

O{j)'9)/~Jd},. 2 

A, B Cl@nn'lru ct,~" 6><ruf3Jdbmo U 

w66Trllc:ru~affi G>cru~aio6Tii'. n (U) = 100, 

n(A) = 40, n(B) = 20, n(AUB)' = 50 

CST0WO~ n(AUB), n(AnB), n(A- B) 

~()ll66)5 oJle.i db6)~(ffl)J4b. 

3x- 4y + 11 = 0 nmnn ()J(t) nJ!tJ1(J)6TTiJd:t6)yfb. 

(a) @2"0 rumCDJ66)5 Y·~~m6lcrunJA 
cf➔.,6TT)cB6)::J~Jc&., 1 

(b) ~ ru<nw6o ( 1, 1) O@cm m.Jlm.fu6o 

anam'leJ~ «1mdbe.Jo cfb6TT)cB6)::Jc&6Jafb 2 

6. (a) If /(x) - x2 + 2, find I' (2). I 6. (a) /(x) = x2 + 2 nnu,avotbl I '(2) 

(b) Find the derivative of x2 sinx. 2 
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c(b61T)d)6)0"86) Jab 

(b) x2 sinx 6>~ 

dMll'tAn.Jlsl~Jc&. 
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7. la) Fmd the mean of the following 

data. 1 

3, 6, 8, 9. 13, 14, Ii 

(b) Find the mean deviation about the 

mean. 2 

Answer any 8 from questions 8 to 17. Each 

question carries 4 score. 8x4=32 

H. L'sing Principle of l\Iathematical 

Induction, Show that 4 

1.2 + 2.3 + ... + n(n+l) = n(n+l)(n+2) 
3 

for all n t. N 

9. Consider the statement given below. 

P : If xis a prime number, then ✓x is 

irrational. 

(a) Show that P is true. 3 

(b) Show that the converse of P is not 

true. 1 

7. (a) .!:1.1JnJ6>S 6>dbOSJ(m')1fb1cB6>6cm 
<WOffll!J6>5 m'km c&6m<B6"(>~'>6<&. 1 

3, 6. 8, 9, 13, 14, 17 

(b) arlm1~ m1cm~ lll1® cwlnJlawo!:lon 
'8>61T)cB6)J c86'>Jdb. 2 

8 11)6®~ 1 7 (U(,)(l)Ql}~ Q.!l.10'3c)6m~1m'6 

~Qe•1et,o 8 Cl{j)6m~1m6aiOl®o 

~~ID'1&®6A. QOQ«IJ ll!l.J:>GJcmilm6o 4 aq1pm. 

8. aiomu>ai oA1 <86lfd6 ~<i6cwc&m cm 
@'LICIWOufu?J' ~cnfl~Jdb. 

'n' 63mJ ~($~ CUIQ)QllO~ 

8x4=32 

®®Jo 

4 

1.2 + 2.3 + ... + n(n+l) = n(n+l)(n+Z) 
3 

9. .!2.J60J6lS maiiice-,1cnllm1cB6>6rm ln..J<;::>rum 
n.1m1cn6Tl11'96'>Jcfb. 

P : If x is a prime number, then Jx is 

irrational. 

(a) P Clij)ITn ln.J cm oru m uoq,1 <W06)6mmi' 
m>IIl <O cmd1 cOOJc&J. 3 

(b) ~~ Ln.JcmorumWJ6'>S Cli&OGrroQO.ijf 

~m'lw~ O@mi' !Tl)1Ilf6crui1~6cfb. 1 

10. Solve the following system of 10. .!2..IJQJ6lS 6'>«bos6mm1~1(M)6(TT) 

inequalities graphically. 4 am>m.>mar>c&,m6'>s n.Jfb1nO~mo tOO~nLJ" 

2x+3y s 12 

y s x, rs 5 
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2x+3y s 12 

ysx,xs5 



11. Consider the points A( 1, 3, 4), B(3, 2, 3) 

and C(2, 4, 2) 

(a) Name the octant in which the point 

A lieA. I 

(b) Find the centroid of the triangle 

ABC. 2 
(c) Which of the following lines 

1s internally divided by the 

.t)•-plane ? I 

(i) AB 

(ii) BC 

(iii) AC 

(iv) None of these 

12. Evaluatf' the following limits : 

(n) 

(b) 

hm e1
t - 1 

1'➔0 
X 

lim x2 - 1 
t-+l , 

x:l - 3x + 2 

2 

2 

13. Calculnte the mean and variance for the 

following distribution. 4 

Class 

30. 40 

40-50 

50-60 

60· 70 

70- 80 

80- 90 

90- 100 
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11. A(l, 3, 4), 8(3, 2, 3), C(2. 4, 2) n@CTrl1 
6tlflffiJc66)00 n.Jca'JOOQrltM>~. 

(a) A-cruo1®1 6>.!l..1~6rm '3c'B~6>1 
Oru6><0lfA®J6. 1 

(b) l®10c&.,~6mo ABC <DJJG>S 

6)m)(@Q~cn)'ru5 c&60!Jn.1lslM>Jc&. 2 

(c) .!l.J6ClJ6>5 6>dbOSJ~1cb1cOOJCTOO.J<n0~ 

<l©® ru<06><n1 (ffl06TT5° xy-®e.io 

~avl mJ01~ 4b&e6)JCTM>? 
I 

(i) AB 

(ii) BC 

(iii) AC 

(iv) f20.J61WOrm~ 

12. .!l.JJClJ6>S 6>dnOSJ('ffl)11b1c:OOJITT> e/lC2)1fi64btm 
dMTTlcf)6)0<B6)Jt& : 

I. 11' 1 1m e -
.1'-tO X (a) 2 

(b) 
lim x2 - 1 
:c-+l 2 

X -3x+2 
2 

13. .!l.JJC'lJ6>S 6>c&~S6<m>1Cb1«86)6rm 

cw1l~16Yll~n!16>~ aiioo, arum1<llJrit,cru" 

n(i)01ilru ~~c&. 4 

Frequency 

3 

7 

12 

15 

8 

3 

2 
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14, (a) 

(b) 

15. (a) 

How mnny 4 - digit numbers can 

hf' made using the digits 0, 1. 2, 3, 

4, 5, if no digit is repeated ? 1 

How many of the above numbers 

are divisible by 5 ? 3 

If °C8 = °C2 , find the value of n. 1 

(b) A box contains 10 black and 12 red 

balls, identical rn size. In how 

many ways can one select 8 balls 

from the box, if. 

(i) it contains 4 red and 4 black 

balls. 1 

(ii) all the balls are of the same 

colour. 1 

(iii) the selection of the balls is at 

random, what is the 

probability that all the balls 

are of the same colour ? 1 

(Note : No need to simplify your answers) 
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14. (a) O, 1, 2, 3, 4, 6 Cl{J)nrfl 

<tnedt6'161fa~n.J IIW0001.g.f, llJmcOOQac.it, 

63<TOJ O (Ul'00J io <ffl>1 d}6')0 (m) I Oij)l ® 

moeic:00 ~ m;J!Mceroo? 1 

(b) ~ m>oru~~ ~l® n@6J1rl6lcm-m 5 
6'>cB,061li" m1o~~o nna,1d)6)0<m 
~~w~? 3 

15. (a) °C8 = °C 2 aJ'©)CQJOC!m n 6)~ nJle.i 
c&6ffic000t006c:8:i. 1 

(b) sm6 6')ru§lcn.llrt3 63<J!b ruell<;tjai~ 10 

te:>o 6 mm oJ mn 6c0:i ~6 o 12 .!2.J6 ru rm 
n.J<m6cibfil0l66rrf. ~®1~m1rm6o, 

.!2.J6 ru 6') s 6lc& os6 mm1 m1 (66)6 cm 
m1 6ll.J m.o m c.e:, cm c86) m 6 cru a,1 ~", 8 

n.J om 6c:&., cio n@l <m Cb, ®1 <nil ~ 
ctn1!b6l6lUYU)SJcB6)0o? 

(i) 4 .!JJJ ru rm n.J cm 6 cB,fil o 4 

c:&.,06tml nJO'G'>6~@Jo 

~~OOJ6mo. 1 

( ii) n(j)gj o oJ O"a) Jc&., ~6 o 63 <1 m 
oilo~ru aJ©;lc:&.,Gmo. I 

(iii) g?"O 6)n.J31CQ./l~ m1<m6o 

nJ<mJc:&.,dl, ~6ldh0611'306m 
n@S6cB6>fmctn" Oij)llh 1 am 
cum ru 6l w ~ oo 6311 a, 

m1omm1216~ru fflWc:&.,Om6~ 
croow~m o(i)L®<ll)06m ? 1 

( c&601(~f m16UB™6>S 
e.ine.i~c6>©111~6TYB®1~) 



16, In the fi~ure, there are two concentric 

circles of radius l and 2 centered. at the 

origin. LAOB = 120°. 

(a) Write the radian measure of 
LAOB. 1 

{b) Find the coordinates of the pumt 

B. 2 

(c) Write the complex number 

represented by the point P. I 

16, .!lJ1l®mm16'l eJ OJJ tm> 6013 ™6'>5 ""0Cbo 1 , 2 

n{j) <m1 ~ 6'> men, 6 o o c&.i l mo anu, w o a,, 

mJlm6ru6o CU"®61li'. c0>,s06'>® LAOB = 1200. 

(a) LAOB-CIDJ6'>S (JOCW1 (Il.HlO «m>iru" 
n{j)'f J®Jc&,. 1 

(b) B-n@rm mJ10'3Jnl16l~ <n>,~db 
cruo6lJJc&.,cm n@'fJ®bfb. 2 

(c) P-n@rm m/lmJ m> ,~~ cOOJOT> 
IJc&.tO<>gd. mmJro n@'f&®&c&.,, 1 

17. U=U, 21 3, 4, 5, 6, 7, 8} 17. U=U, 2, 3, 4, 6,
0

6, 7, 8} 

A= {x : x t U and x is a prime numbel'} A= {x: x e U, x 63COJ <11TOIIO~m>o~W06m} 

B = {x : x E U and x > 2} B = {x : x E U, x > 2} 

(a) Write A and B in roster form. 2 (a) A, B nmmfl 6'>m>AJdbdt, ~oo~i6 

lln.OOm'l~ <lij)'9JaDJc&.,, 2 

(b) Ve1·ify that (AnB)' = A'UB' 2 (b) (An B)' = A 'UB' 11JYg)06TTlO n@rm" 

n.Jm111~ouJlcOOl.cib. 2 
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Answer any 5 from questions 18 to 24. Each 
question carries 6 score. 5x6=30 

18. (a) Express the complex number 

8 . .b fi 2 z= ✓3 ma+, orm. 
1 +' 

(b) Convert z into polar form. 3 

(c) Write the polar form of z. 1 

19. Consider the function /, defined by 

/(x) = sin 4x + sin 3x + sin 2x 
cos 4x + cos 3x + cos 2x 

(a) Find the domain of/. 

{b) Show that /(x) = tan 3x 

4 

2 

20. (a) 

(b) 

(c) 

Write the general term in the 

expansion of ( ~ + x2 r 1 

Find the term independent of x in 

(
2 )12 

the expansion of ~ + x2 3 

Write all possible values of n, if the 

expansion of (; + x2 r has a term 

independent of x. 2 
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18 OlJ®($ 24 OJ6>~Gl>J~ IJ.!l..J00J6Ul'3@1ti6 

nQ36l<m•1mio Ii n@~cm>1mJ aiot®o 
@ffil'ml00Ql'9J®ic£b, 6300<tl0 C1.!1J::>t'3jmmlmJo 6 11rworo. 

5x6=30 

18. (a) 
8 O{D(TY) Od»Oo~~ .. z= 

l + iJ3 
m<ruo16>m A+ ib (t)JnJ<m>1~ 
0@'9J®Jdb, 2 

(b) Z 6lffi IJn.JO~m ctlJnJcmrll~ oq,'9J®6dn. 

3 

(c) 'i ~ an..1~oi m,n.Jo Of')'i),®J&n. 1 

/(x) = sin 4x + sin 3x + sin 2x 
19

• cos4x + cos3x + cos2x 

n1lo613n.,m~ n..1m!oo6YrllcB6>6c9>. 

(a) f 61CV! 6lCUJ06)6)aJ® cfb6TI1JnJlsl«Ni)~. 4 

(b) /(x) = tan 3x n@O"n 6)®~cnJldJ6>ue,. 2 

20. (a) 

(b) 

(c) 

(; + x2 r n©m>®16)~ ol1nJAellt1n 

~o,ei 61nJO®J o..Joo Cl@'f~®Aon, 

1 

(2 )12 
; + x2 n@O"f'Xml6>1 

~61M'fmlai %·~0<m> o..JC3o 

~JnJslM>~. 3 

(; + x2 r n@m1m5i6>~ n.Jlo.JJeJlc&>co 

61T)cam1 C1m x • ~~ o mm 63 m J nJ Bo 

~6ni$J1~, n ~ mr.xJJr}Q)O<W ~o 
nJleJ~o ~'fJ®~. 2 



21. (n) lt"'ind the sum of first 20 terms of 

the Arithmetic Progression. 2 

9, 19. 29, ... 

(b) Find the Aum of first 20 terms of 

the sequence. 2 

9, 99,999, ... 

(c) Find the sum to infinity of the 

Geometric ProgreRAion. 2 

9, 0.9. 0.09 •... 

22. Consider the figure given below. 

-4 

(a) Write the equation of the circle 

given in the figure. 1 

(b) AB is tangent to the circle at P. If 

LPOQ = 6U°. Find the equation of 

AB. Also find itR slope. 3 

(c) Find the transformed equation of 

the circle, if the origin is shifted 

to (4, 0) 2 
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21. (a) 9, 19, 29. ... Cl{i)ml m, m o mn tt> 

C~6TT)1<DJJ6">5 ~'3J6">CD'Tm 20 

n.J06ffl3~6>5 ® 6c&, c&,6mcS6'>:)ce6)Jc:B",. 2 

(b) 9, 99, 999, ... Cl{i)cm o~6T11lav66>s 
~<3j 6) (m) 20 n.J e 6llT3 ru 6') s ®Jc&., 

c:Eb6mi000ce6>c?,db. 2 

(c) 9, 0.9, 0.09, ... C'l@O'l1 m,a,cr,66m1® 

IJ~6m1CDJJ6)5 (G.P.) ®6c&, 

c:Eb6111Jn.JlslM>J6. 2 

22. ~ 6nJ6)S 6)i:8)0S6cmi1(b1i006rm .!2.lll®o 
n.Jcgj(l)6Trll~6&h. 

4 A 

(a) .!ilh cm cm>16> eJ ruJ <m>mm16) 1 
crumruo~o ~'9J®~. 1 

(b) P rlij)frYl m.llm6n.n6)eJ, OJJ~6)1 
6)®0s6rumCDJ::>6Trl' AB. LPOQ = 60° 

cUJ0CDJO~ AB GllJ6>S crumru::>ce,jo 
c:Eb06TnJc:Eb. 3 

(c) <UrOWO<b mllm6 (4, 0) Oij)(TT) 

6Yl.ll mJo.1111 e.i c86)" mo A1 w o m1 
ru~tm><m>16>r(4 n.JJm>'I av crumru oce,~o 
~OOJJO %)cm' db6>6'1l1Cffl>Jc6,. 2 

[Turnover 



23. Consider the figure given below. 

The parabola and ellipse, given in the 

figure, have a common focus. The 

2 2 
equation of the ellipse is ~ + L = 1 

25 9 

(a) 

(b) 

Find the foci and vertices of the 

ellipse. 3 

Find the equation of the parabola. 

Also find the equation of its 

directrix and length of latus 

rertum. 3 
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23. !l..160J6)S 6'Jc&OSJ(ffl)1m1«B6')6(m .a.Jll®o 

n.Jm!006Tiilcfi>Jcfb, 

.!2..lk®<Um16>eJ n.JC006>6n.JO~o Clij)ell'fflllm6o 

6'Jn.J:>®JOJOCQ/I 63ffiJ Qrul0<86'HT\j' ~6T8v. 

%2 ,2 
ng,e/ln 116)n?. ffi)Q)ClJ04b~o - + - = 1 

'ffl) -~ 25 9 

(a) ng, ell nJ cru1 6'J ~ ~ nD o cB6'> cru6c&.ifil o 

6'JnJ(O~c6J~o db6TlsJn.JlslcB6'>6c:Eb. 3 

(b) nJ mo 6>6YlJ::, g!W 6 6'J s crumru Odbjo 

c&.,6fl86nJI S1ce6)6cfb. ~@16>~ 
cwwols'lfa 16>~ aumruod:b~OJ6o 

eJOAm>" 6'>0efaClm16>~ o11~ruio 
c:8,6mc96)0c86')6c&l. 8 



24. Two unbiaRed dice are thrown. 

ConRider the following eventA. 

A : Getting a prime number on both 

dice. 

B: Sum of the numbers 1e an odd 

number. 

(a) Describe A in roster form. 1 

(b) Find P(A) and P(B) 3 

(c) Find P(AnB) and P[(AnB)'] 2 

-oO o-
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2 4. t0 6fm" 6"l 6'J M r.i:bdo nm 01 w 6 CJffiJ oci6 .oJ6ru 6)S 

t1.!l.l©~t01cS616ITT> (QOJ~tf»tm eitel~6rm6. 

B : cruo6lJjc:Ebru6>s 

63ACTUo6l.ljCOJ:)6TT> 

Cl{j)IB:>1 ~ 

(a) A·nffiITT> g2ru~ t10::>~<0 <1n.0om1ct6 
Oij)lfJ®Jdb. 1 

(b) P(A), P(B) O@milru c:Eb6Tl1ce6')0cB6>~. 

3 

(c) P(A n B). P[(A n B)'J n@<m1ru 

c.9,6lT)d)6'):Jd)6')~c:Eb. 2 

-o Oo-




