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General Instructions :

Question paper consists of 34 questions divided into FOUR sections, namely A, B, C and D.

(1) Section - A : Q. No. I contains 8 multiple choice type questions carrying two
mark each.
Q. No. 2 contains 4 very short answer type questions carrying one
mark each.

(2) Section - B : Q. No. 3 to Q. No. 14 are 12 short answer-I type questions carrying
two marks each. Attempt any eight questions.

(3) Section - C : Q. No. 15to Q. No. 26 are 12 short answer—I11 type questions
carrying three marks each. Attempt any eight questions.

(4) Section - D : Q. No. 27 to Q. No. 34 are 8 long answer type questions carrying
four marks each. Attempt any five questions.

2. Figures to the right indicate full marks.

3. Start each section on new page.

4. For each MCQ, the correct answer must be written along with its letter of

alphabet : e.g.. (a) ...... /(D) ... /().... /(d)......, etc.
5. Evaluation of each MCQ would be done for the first attempt only.
6. Use of graph paper is not necessary. Only rough sketch of graph is expected.

7. Use log tabe if necessary. Use of calculator is not allowed

‘You should never let your fears prevent you from doing what you know is right.’
Aung San Suu Kyi - Burmese politician, diplomat and author (b.1945)



Q.1

ii.

iii.

iv.

Vii.

SECTION - A (20 M)

Select and write the most appropriate answer to the given alternatives for
each question. (16 M)

The quantifier lies in the statement sin20 = 2sinfcosd

(a) Universal (b) Existential (c) Both (d) None
The principal value of sin™ (?J is

27 4z S -
@(J (b) = © > @

1 2
If A= {2 J and A(adj A) = KI, then the value of K is

(a) 1 (b) -1 (c) O (d) -3

+1 y-m z-

4
If the line , lies in the plane 3x-14y+6z+49 =0 then the value

2 3 6
of m is
(@) -5 (b) S (c) 2 (d) 3
J-e (x2—1)dx
X
(@) < e b) Sve @ (x1)ere (@) e
x 52 X xe "~ +c¢
The particular solution of th W, Y -0 given that y = 2 when x = e i
e particular solution of the D.E. ;- xlog x , given that y = 2 when x = e is
(@) y=e*? (b) y=e*~ (c) y=e"” (d) y=e**

16
If X ~ B(4,P) and P(X =0)=—= then P(X =4)=

(@) (b) 5 © 5 @
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d? d
viii. If y=acos(logx) and A Y +Bay+c =0, then the value of A, B, C are

dx?
(a) x*,—x,~y (b) x*,x,y (c) x°,x,~y (d) x*,—x,y

Q.2 Answer the following (4 M)

i.  Evaluate [(6x+5)"/? dx

ii. Find the area of the region bounded by the curve y =sinx, x-axis and the lines

VA
— xXx==
x =0 and 5

iii.  Find the joint equation of co-ordinate axes.

iv. Show that the lines
7 =(+2j+3k)+ A2 -2j +k) and

F=(+2j+3k)+ui+2j+k) are
perpendicular to each other.

SECTION - B (16 M)

Attempt any Eight of the following.

Q.3 Construct the Truth Table for the statement pattern.
(oA~ q) o (p—2)

Q.4 Find the vector equation of the line passing through the point ;+2;+3k and

perpedicular to the vectors. { + j+k and 2{ - j+k

Q.5 In AABC, prove that g =bcosc+ccosB

Q.6 If the slope of one of the lines given by ax®+2hxy+by®> =0 is three times the
other, prove that 312 = 4gb -

Q.7 Ifg=2{+j-3k and b=i-2j+k find gxb .

Q.8 Find the cartesian equation of the plane passing through A(6, 8, 7) and parallel
to the plane 7.(i + j+k)=0

Q.9 The displacement of a particular at time t is given by S = 2¢3 - 5¢2 + 4¢ — 3 find the
time when acceleration is 14 ft/sec?.
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Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

0.21

Evaluate : j; dx
SN X.COS X

1

Evaluate : fm

Prove that [ f(x) dx =[ fla-x) dx

2
dy 4y _q

dx®  dx

Verify that y =logx+c is a solution of the differential equation x

The probability mass function (p.m.f) of x is given below

[X=x 1 | 2 3]
s | 12 ]2

Find expected value of x.

SECTION - C (24 M)

Attempt any Eight of the following

Show that tan™ (l) +tan™ (l) +tan™’ (lj +tan™ (lj -z
5 7 3 8 4

Solve the equation 2[tan'(cos x)=tan'[2 cosec x]

If the acute angle between the lines ax® +2hxy +by® =0 is 60°, then show that
(a+3b)(3a+b)=4h>

If [, m, n are the direction cosine of a line, then prove that [2+ m? + n? = 1

x-3 -k z
=Y =7 intersect each other, then find

-1 +1 =z-1
=Y = and

. x
If the lines 5 3 2 1 5

k.

Prove by vector method, that the angle subtended on semicircle is a right angle.

1 dy X x
Find dx Ify=x‘+e
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Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Find the maximum and minimum value of f(x)=x®-3x>-24x+5.

2 \/}
——— dx
Evaluate ! \/?>——x+ \/;

Find the area of sector bounded by the circle x*+y*> =16

Three coins are tossed simultaneously. X is the number of heads. Find expected
value and variable of X.

In binomial distribution with five Bernoulli’s Trials, probability of one and two
success are 0.4096 and 0.2048 respectively. Find probability of success.

SECTION - D (20 M)

Attempt any FIVE of the following

Give an alternative equivalent simple circuits for the following circuit.

o o

— S

S1 /=

> S; —>—e
83’ 82, S1
2 -1 1
If A=|-1 2 -1]| find A

1 -1 2

If @,b and ¢ are three non-zero, non-coplanar vectors. Prove that any vector 7

in space can be uniquely expressed as a linear combination of @.b.¢.
b b

Minimize
z=06x+21y
subject to
x+2y =3
x+4y =>4
3x+y=3
x>0 y=0
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Q.31 If y=cos(mcos™ x) then show that

2
(l—xz)jx%—xii—d)yc+m2y=0

Q.32 The volume of a spherical ball is increasing at the rate of 4z cc/sec find the rate
at which the radius and the surface area are changing when the volume is
288 rcc.

T x(1+sinx)
Q.33 Evaluate I PN

J 1+cos’x

Q.34 If the population of a country doubles in 60 years, in how many years will it be
triple under the assumption that the rate of increase is proportional to the
number of inhabitants?

(given log 2 = 0.6912 and log 3 = 1.0986)

o o O
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