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Note: First 15 minutes are allotted for the candidates to read the ques-
tion paper.
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Instructions:
1) There are in all nine questions in this question paper.
i1) All questions are compulsory.

111) In the beginning of each question, the number of parts to be at-
tempted has been clearly mentioned.

iv) Marks allotted to the questions are indicated against them.

v) Start solving from the first question and proceed to solve till the
last one.



vi) Do not waste your time over a question which you cannot solve.
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1. Do all the parts of the following :

Select the correct alternative of each part and write in your answer-
book :

(a) A function f : R — Ris defined by f(z) = 2°,Vz € Rthen 1

(i) f is one-one and onto
(i1) f is many-one and onto
(iii) f is one-one but not onto

(iv) f is many-one but not onto
2
(b) The order of the differential equatlon 4 —2 (—‘g) +y=0i1s 1
1) 1
(1) 4
(1i1) 3
(iv) 2

(c) Radius of a circle is 7 = 6 cm. Rate of change in area of circle with
respect to radius 7 is 1

(1) 107
(1) 127
(111) 8
(iv) 67



(d) If vectors \i + 47 + 3k and 47 + 2] — Ak are perpendicular to each
other then the value of \ is 1

(1) 4
(1) 20
(ii1) 3
(iv) 1

(e) A relation R in set N = set of natural numbers is defined as R =
{(a,b) :a=b—2,b> 6}, then 1
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2. Do all the parts of the following :

(a) If functions f : R — Rand g : R — R are defined by f(x)
cos z and g(x) = 3z° respectively, evaluate gof.

e

(b) Find the value of |, 12 Ldz.



(c) A line makes 90°, 60° and 30° angles with z, y and 2 axes respec-
tively in positive direction. Find the direction cosine of the line.

1
(d) Check continuity of f(x) = 22° — 1 atx = 3. 1
(e) There are 5 red and 3 black balls in a bag. One ball is randomly
drawn. Find the probability that the drawn ball is black. 1
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3. Do all the parts of the following :

13 16 19
(a) Find the value of the determinant |14 17 20|. 2
15 18 21

(b) If R is arelation in the set A of all books in the library of any col-
lege defined by R = {(x,y) : No. of pages in x and y are equal},

prove that R is an equivalence relation. 2
(c) Prove that the lines %‘5 = y_—+52 = 7and § = § = £ are perpendicular
to each other. 2
(d) If y = 7" then evaluate %' 2
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(F) TSt i — 2 + 3k 3T 30 — 27 + k & ST AT AT 1T HITAT | 2

@) FHTEHAT [(cos* 2 — sin' x) dz TTT AT 2
(T FfE P(A) = L, P(B) = } 3¥ P(AU B) = 2 ar fag #ifere fa

AT B Ea-qZ 9e-T0 & | 2
@ g s & (@ — b) x (@+b) = 2(@ x b). 2

4. Do all the parts of the following :
(a) Find the angle between the vectors i —2j + 3k and 3i — 27 + k.2

(b) Find the integral [(cos*z — sin® z) dx. 2

(c) If P(A) =%, P(B) = 5 and P(AU B) = £ then prove that A and
B are independent events. 2

(d) Prove that (@ — b) x (@ + b) = 2(a@ x b). 2
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T FTAT TR G =i+ J + k3T b =i +2) + 3k. 5

5. Do all parts of the following :

(a) Prove that tan™' 5 — tan~! 3 + tan! 5
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(b) Solve the differential equation (1 + z*)dy + 2xy dx = cotx dx. 5



(¢c) There are 10 white and 15 red balls in a bag and 16 white and 9 red
balls in another bag. One ball is taken out from each bag. What is
the probability that both balls taken out are of same colour ?  §

(d) If 2 = "7 then prove that % = i iﬁggxx)z. 5

—

(e) Find unit vector perpendicular to each of the vectors (d + b) and

(@—b)where @ =i+ )+ kand b =i + 2] + 3k. 5
6. Frferfaa air |vet &l g AT
(@) TEAT 3> = daz AT qTA @T y = 2ax G (6 &TqL AT T TheA
ST T | 5
11 1
@) GU& |2y 2 | AW FHRAT | 5
CL‘3 y3 23
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3r+by <15, dxr+2y<10, x>0, y=>0 5
(5T) TETRAT 7 = 1+ 2 + 3k + A(20 + 37 + 4k) 3T 7 = 2i + 3j + 4k +
11(31 + 47 + 5k) & A I =IAAH T T FITTT | 5

X 1
(@)Wf%dxﬁmﬁﬁr@ 5

6. Do all the parts of the following :

(a) Find the area of region bounded by parabola > = 4ax and a straight

line y = 2ax. 5
1 1 1

(b) Find the value of the determinant |z vy =z |. 5
23 g3 23

(c) Maximize z = 5x + 3y under the following constraints graphically

3x+oy <15, dr+2y<10, x>0, y=>0. 5

7



(d) Find the shortest distance between the lines 7 = i+ 2}' +3k+ A(Z% +

37 + 4k) and 7 = 2 + 37 + 4k + (30 + 45 + 5k). 5
: xcosf1 x
(e) Evaluate the integral [ N dx. 5




