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Part- III 

MATHEMATICS (SCIENCE) 
Maximum : 80 Scores 

General Instructions to Candidates : 

• There is a 'cool-off time' of 15 minutes in addition to the writing time of 2Y2 hrs. 

• You are not allowed to write your answers nor to discuss anything with others 
during the 'cool-off time'. 

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

• Read questions carefully before answering. 

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

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

• 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. 

m1mCC}O'C>&m<J3 : 

1018 

8 m1@~1n.<ig <n.)12lClll<mm1m n.l606>11l 15 12l1m1g 'c:&lu8 630nD 6>6>5o' ~~OCDJ1©1c06>6o· §2'!> 

<TUrllWm (].!'l.JOBJi6?:rBu8tOO' ~cmID©o o©W6®0<2<DO, ai~naU.}Cl.J(t)6f2lOCOn 

~<R>wn.flm1i2'l(Q)o mscmmocgmo nJos1~. 

• ~cmm©6ID3u8 o.©W6®6<m®1m 12l6mJ <ll.o.JOB.,\6?:l'Bu8 L<R><WOn.ll©~o ruoCDJlc06>6mo. 

• n@~O Cll.o.JOBJ,61:!BU3d36)6o ~am»mo n@!96®6mo. 

• 63©6 CB.o.JOBJ,<nm.Jro ~cmID©6)12l!96®0<13 6)®©6>6rol1»56©Ta>6 c:&!916rol1Doca5 

~nJC8.o.JOB,.\6ID3~6o crmfl<ID <8ruOBJi<nm1m1ro8 m1m5 .®6><m 6>®©6>6rol1»56<2c06>~cmo6ID. 

• c.fuomcSt) c.ilil§QJJc.fuu8, rulL®61mu8, L(J)On.06c:&u8 o.Q)<Tn1ru ~©Ta>©<2n.l<;tJ01ro8 <ID6><m 

~611sO<Dl1©1.:006mo. 

• C8.oJOBJi6ID3u8 12leJWO~©TID1Q.16o mro3c:&1m>13~ri. 

• ~ru<R>Jilll6~ (fl)..OQJ(!ll'O) cru12.1ruOc.fuJ,&mu8 6>c:&OS6c06>6mo. 

8 <8Ln.l0l(f)012l6c.fuU'3 6'.!lJ~O<nOdhO©TID c:&Oro3c006<Be.1$?06c:&<J8 63!916>c:&<Dl6~ 63©6 

@2Q.ltth<8LSOm>1<fh P1n.lc:&©6n1QJ;!o n.1mic£h<tloo.Do~1ro8 ~nJ<2<0lO(J)1c06>6 ruoo3 n.1os1~. 

1 P.T.O. 

http://hss.guru


1. (a) The function f: N ~ N, given by f(x) = 2x is 

(i) one-one and onto 

(ii) one-one but not onto 

(iii) not one-one and not onto 

(iv) onto, but not one-one (Score: 1) 

(b) Find gof(x), if f(x) = 8x3 and g(x) = x113• (Scores: 2) 

@ Let * be an operation such that a * b = LCM of a and b defined on the set 

A= {l, 2, 3, 4, 5}. Is* a binary operation? Justify your answer. (Scores: 2) 

@ (a) If xy < 1, tan-1x + tan-1y = __ (Score: 1) 

3. 

4. 
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(b) Prove that.2 tan-1 ~ + tan-1 t = tan-1 i~ · (Scores: 3) 

(a) [o 1] [1 
If A= 0 0 ,B= 0 ~ J. then BA= 

(i) [ ~ ~ J (ii) [ ~ ~ J 

(iii) [ ~ ~ J (iv) [ ~ ~ J (Score: 1) 

(b) Write A= [ ~ ~l J as the sum of a symmetric and a skew-symmetric matrix. 

(Scores: 3) 

[ 
2 -6 J (c) Find the inverse of A= 
1 

_
2 

. (Scores: 2) 

The value of I x; 1 

x-1 
1 is 

, 

(a) x 
(i) 1 (ii) x 
(iii) x2 (iv) 0 (Score: 1) 

2 



(b) Using properties of determinants, show that 

1 x x2 
x2 1 x = (1 -x3)2 

x x2 1 

(Scores: 4) 

5. (a) Find all points of discontinuity off, where f is defined by 

f(x) = { 2x + 3, x ~ 2 
2x-3, x> 2 (Scores: 2) 

@ If ex -y = xY, then prove that 

.Qy log x 
dx =[log ex]2 (Scores: 4) 

6. (a) The slope of the tangent to the curve given by 
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x = 1 - cos e, y = e - sin e at 0 = i is 

(i) 0 

(iii) 1 

(ii) - 1 

(iv) Not defined (Score: 1) 

(b) Find the intervals in which the function f(x) = x2 - 4x + 6 is strictly decreasing. 

(Scores: 2) 

(c) Find the minimum and maximum value, if any, of the function f(x) = (2x - 1)2 + 3. 

(Scores: 2) 

OR 

(a) Which of the following functions has neither local maxima nor local minima ? 

(i) f(x) = x2 + x 

(iii) f(x) = x3 - 3x + 3 

(ii) f(x) = log x 

(iv) f(x) = 3 + Ix I 
' 

(b) Find the equation of the tangent to the curve y = 3x2 at (1, 1). 

(c) Use differential to approximate {36.6. 
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(Score: 1) 

(Scores: 2) 

(Scores: 2) 



• -+ ~ -+I -+I _r;:; _, -+ . 7. (a) Tne angle between the vectors a and b such that I a =I b = \J2 and a · b = 1 rn 

8. 

9. 

(i) 
n: 
2 

(iii) : 

(ii) ~ 

(iv) 0 (Score~ 

(b F• d h . al -+ -+b h -+ f:.. f:.. A d -+ 3~ I\ ;\ ) m t e umt vector ong a - , w ere a = I + 3 J - k an b = 1 + 2j + k. 

~ 
(a) If the points A and Bare (1, 2, -1) and (2, 1, -1) respectively, then AB is 

(i) 

• I;. I\ A 
(iii) 21 + j - k 

(ii) 
I:. I:. 
1-J 

• ~ A ('. 
(1v) 1 + j + k 

(Scores~ 2) 

(Score: 1) 

(b) Find the value of A, for which the vectors 2i -4J + 5k, f -11.J + k and 3f + 2J - 5k 
are coplanar. (Scores: 

. -+~I:.('.-+~~/\ 
( c) Fmd the angle between the vectors a = 1 + J - K and b = 1 - J + k. (Scores: 2) 

(a) J x sin 2x Prove that cos2x dx = 2 + -· -4- + c. (Sco:res: 

(b) Find f '12:_ x2' (Scores~ 

(c) Find f x cos x dx. (Scores: 2) 

1t 

10. Evaluate J log (1 +cos x) dx. 

0 

(Scores: 
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OR 
5 

Find J (x + 1) dx as limit of a sum. 

0 

(Scores: 4) 
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11. (a) The area bounded by the curve y = f(x), above the x-axis, between x ::::: a and x = b 

is 

b f(b) 

(i) J ydy (ii) J xdx 
f(a) a 

b b 

(iii) J xdy (iv) J ydx (Score: 1) 
a a 

@ Find the area of the circle x2 + y2 = 4 using integration. (Scores: 5) 

12. (a) y = a cos x + b sin xis the solution of the differential equation. 

(i) 
d2 
~+y=O (ii) 

ct2y 
dx2-y=O 

(iii) ~+y=O (iv) 
dv .9.Y_ 
(J;+xdx=O (Score: 1) 

(b) Find the solution of the diff~rential equation x ~ + 2y = x2 (x :t:. 0) given that 

y = 0 when x = l. (Scores: 5) 

@ Find the shortest distance between the lines 

-+ t;. t;. 'I 2"" t;. (\ 
r = 1 + J + /\,,( i - J + K) 

-+I\/\(\ t;. I\(\ 
r = 2i + j - K + µ(31 - 5j + 2K) (Scores: 4) 

@ (a) Equation of the plane with intercepts 2, 3, 4 on the x, y and z axis respectively is 
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(i) 2x + 3y + 4z = 1 

(iii) 6x + 4y + 3z = 1 

(ii) 2x + 3y + 4z :::: 12 

(iv) 6x + 4y + 3z = 12 (Score: 1) 

(b) Find the Cartesian equation of the plane passing through the points A(2, 5, -3), 

B(-2, -3, 5) and C(5, 3, -3). (Scores: 3) 
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Consider the following L.P.P. 

Maxm:nze Z = + 2y 

Subject to the constraints 

x + 2y :5: 10 

+ y s: 15 

x,y~O 

Draw its feasible region. 

(b) Find the comer points of the feasible region. 

( c) Find the maximum value of Z. 

(Scores: 3) 

(Scores: 2) 

(Score: 1) 

(a) If P(A) = 0.3, P(B) = 0.4, then the value of P(AuB) where A and B are 

independent events is 

( '\ 
)J OA8 

0,52 

(ii) 0.51 

(iv) 0.58 (Score: 1) 

(b) A card from a pack of 52 cards is lost. From the remaining cards of the pack, two 

cards are drawn and are found to be diamonds. Find the probability of the lost 

C('.ttd being a diamond. (Scores : 4) 

OR 

A pair of dice is thrown 4 times. If getting a doublet is considered as a success, 

find the probability of getting a doublet. 

(2) hence, find the probability of two successes. 
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(Score: 1) 

(Scores: 4) 


