[ Code No. 1018 |

Time : 2¥2 Hours
[ Second Year — March 2016 ] Cool-off time : 15 Minutes

Part — III
MATHEMATICS (SCIENCE)

Maximum : 80 Scores

(Geneml Instructions o Candidates : \

® There is a ‘cool-off time’ of 15 minutes in addition to the writing time of 242 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. ’
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t. (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) = 8x° and g(x) = x!1%. (Scores : 2)

{c) Let * be an operation such that a * b = LCM of a and b defined on the set
A=1{1,2,3,4,5}. Is * a binary operation ? Justify your answer. (Scores : 2)

2. (@ HKxy<l, tanlx+tanly= (Score : 1)

(b) Prove that 2 tan™! 1 + tan™ i tan"lgl- (Scores : 3)
2 7 17 |

01 1 0
3. @ IfA=l: },B:l: ],thenBA:_

00 00
T107 To 1]
® 191 @ 14 0]

(iv) (Score : 1)

1
0
35 ‘ _ _
(b) Write A= | -1 |88 the sum of a symmetric and a skew-symmetric matrix.

(Scores : 3)
2 -6 B

(c¢) Find the inverse of A = [ 1 -2 ] _ (Scores : 2)

. x-11 -
4. (a) The value of is

- x+1  x
@ 1 @) x
(i) x2 @) 0 (Score : 1)
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Using properties of determinants, show that

1 x x*
#? 1 x | =(0-x3? (Scores : 4)
x x2 1 '

Find all points of discontinuity of f, where f is defined by

2x+3, x52

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

If e*~Y = xY, then prove that

o) lo
EJXc = flo—ége%i : (Scores : 4)

The slope of the tangent to the curve given by

x=1-cos 6,y=9—sin9at9=g‘is

® 0 ’ Giy -1

(i) 1 (iv) Not defined (Score : 1)

Find the intervals in which the function f(x) = x? — 4x + 6 is strictly decreasing. |
{Scores : 2)

Find the minimum and maximum value, if any, of the function f(x) = (2x — 12+ 3.
{Scores : 2)

OR

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

i fx)=x*+x | (i) fx)=logx

(i) f(x)=x>-3x+3 @iv) f(x? =3 +|x] (Score : 1)

Find the equation of the tangent to the curve y = 3x% at (1, 1). ‘ {Scores : 2)

Use differential to approximate 4/36.6. » (Scores : 2)
\ )



7. (a) The angle between the vectors a and b such that | a | =| b |=4/2 and 3 - b=1is
" I .. X
@ 3 ) 3
ey T .
(iii) 2 @) © (Score ¢ 1)
(b) Find the unit vector along a- _5, where 2 = T+ 33'\ ~Kandb =31+ 2? +k.
(Scores : 2)
8 (a) If the points A and B are (1, 2,-1) and (2, 1, —1) respectively, then AB is
@ 1+] @ 1-7
iy 27 +7 -k Gv) 1+7+k (Score : 1)
(b) Find the value of A for which the vectors 21 - 43\ + Sﬁ, i- ?\,37\ +kand 3T + 23\ -5k
are coplanar. (Scores ¢ 2)
(c) Find the angle between the vectors a= ? + 3\ - ﬁ and b= ? - 3\ + 1’1\; {Scores : 2)
9. (a) Provethat f cosx dx = -';‘ + ,sm42x +c. {Scores : 2)
(b; Find f & | (Scoves : 2}
\2x ~ %2 ’
(¢) Find J- x cos x dx. » (Scorss : 2)
n
10. Evaluate J log (1 + cos x) dx. _ (Scores : 4)
0
OR
5
Find j (x + 1) dx as limit of a sum. (Scores : 4)
0 ‘ S
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11. (a) The area bounded by the curve y = f(x), above the x-axis, between x =aandx=b
' is -

b (b)
® fy dy (ii) f x dx
f(a) a
b b
(iii) fx dy v {iv) f y dx {Score : 1)
a a
(b) Find the area of the circle x* + y2 = 4 using integration. (Scores : 5)

12. (a) y=acosx+b sinuxis the solution of the differential equation.

2 2
(@ g“xzx-a—y:O (ii) g;%ay::()
(iif) %+y=o (iv) %m%_o (Score: 1)

{b) Find the solution of the differential equation x %\; + 2y = x? {x # 0) given that

y=0whenx=1. (Scores : 5)

13. Find the shoﬁest distance between the lines

T= 'i\+3'\+7~(2’i\—3'\+ﬁ)
T=21+5-kepai-sj+20 (Scores : 4)

14. (a) Equation of the plane with intercepts 2, 3, 4 on the x, v and z axis respectively is
i 2x+3y+4z=1 (i) 2x+3y+4z=12
(iii)) 6x+4y+3z=1 (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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15. Consider the foliowing L.P.P.
Mazimize Z = 3x + 2y

Subject to the constraints

x+2y< 10

3x+ys15

xyz20
{a) Draw ité feasible region. (Scores : 3)
(b) Find the corner points of the feasible region. (Scores : 2)
(¢} Find the maximum value of Z. v (Score : 1)

i6. (a) I P(A) = 0.3, P(B) = 0.4, then the value of P(AUB) where A and B are
independent events is

) 048 i) 0.51
(1) 0.52 @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
card being a diamond. (Scores : 4)

OR

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

(1) f{ind the probability of getting a doublet. ~ (Score: 1)
(2) hence, find the probability of two successes. (Scores : 4)
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