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MATHEMATICS
SECTION - A (DESCRIPTIVE)

Answer any 2(two) of the following questions. (2 x 20) = 40 marks

(i)
(ii)

(iif)

(iv)

3
Using residue theorem evaluate §c o 22)2( 3) dz, where cis the circle | z| = :2{
z-1)(z- z-

Discuss the convergence of the series

S e L T e
5 5.8 5.8.11
3

X : =
2 for x = 0, is zero, when n is even and —(n!), when
X

Prove that the n' derivative of
n is odd and greater than one.

Find the maximum or minimum value of the function f(x, y) = x3 + y3 — 3axy.

Answer any 2(two) of the following questions. (2 x 10) = 20 marks

@i
(ii)

(iii)

Find the area bounded by the curve a? x? = y3 (2a — y) by double integral.

Find the directional derivative of ¢ =5x?y —5y%z = %sz at the point (1, 1, 1) in the

=Eo¥-3 =¥
2 2 1
Prove that “congruence modulo m” is an equivalence relation on the set of all integers.

direction of the line

Answer any 8(eight) of the following questions. (8 x 5) = 40 marks

()
(ii)

(iii)

(iv)

(v)

Show that the function f : R — R defined by f(x) = 5x® — 1 is one-one onto, where R is
the set of real numbers. :
Three forces P, Q and R acting on a particle are in equilibrium. If the angle between
R?-Q?

e
If sum of two roots of the equation x* — px? + gqx — r = 0, is zero, then prove that
pg=r.
If tan (o + iB) = x + iy, then show that x2 + y2 + 2x cot 20 = 1.

P and Q is double the angle between P and R, then show that P =

s2

Find the inverse Laplace transform of f(s)= ﬁ-
s'-a
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(vi) Find the constants a, b and c so that the field
F=(X+2y+az)i+ (bx—-3y—2)j+ (4x + cy + 22)k,

is irrotational.

3 3
iy 1t u=tan~| XY | show that x24 +y 2 = sin2u.
X—-y ox oy

dy

(viii) Find solution of the differential equation -&+ 2tanx.y = sinx

(ix) Find the values of a, b and ¢ so that

. ae®-bcosx+ce™
lim - =2
X—0 X sin x

(x) Find the image of the point (3, -2, 1) in the plane 3x — y + 4z = 2.

@ ' 1601/9
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SECTION - B OBJECTIVE (MCQ)

5 4 =
If | 1){:‘1 5 | then X is
1 4] 3 -14
W o ne (&) g7
1.3 -3 -14
@ |_2 1 S e
e
If two eigen values of [-6 7 -4| are
24 3

3 and 15, then the third eigen value is
(1) 1 (2 2
3 0 4 5

Sum of the binomial coefficient in a binomial
expansions (1 + x)" is

(1 2o @ o
(3 n? 4) n

Every polynomial equation of degree n
(1) May have n roots

(2) Has exactly n roots

(3)
(4)

n
Has > real roots

Has exactly less than n roots

If the roots of the equation
ax® + b +cx+d=0,

are in A.P., than

(1) 2b® -9 abc + 27 a®d = 0

(2) 2b® +9abc+27a%d =0

(3) 2a®-9abc+ 27 b2d =0

(4) 2a® +9abc +27 b%d =0

1601/9

()

6.

10.

The equation whose roots are three times
theroots of x* - x2 +x+1=01s

(1) 278 - 27x2 + 9x + 9 = 0
(2) 27 —9x2 + I +1 =0
B) - +x+27=0

(4) -3+ +27=0

Expansion of cos 66 in powers of cos8 is
(1) 32 cos®® + 48 cos*d — 1

(2) 32 cos® — 48 cos*d + 18 cos?6 — 1
(3) 32 cos®® — 48 cos*® — 18 cos20 + 1
(4) 48 cos® — 32 cos*® + 18 cos?6 — 1

NE
If 5"'{3"‘3]:9*51- then the approximate

value of 8 is
(1) 39.7'

(2 397
(3) 58° :

(4) 39

If cosh (u + iv) = x + iy, then

}(2 3"'2

- =1
cosh2u sinh2u

(1)

(2) x®sinh?u + y2 cosh®u = 1
2 2

X Y
3 + =1
®) cosh®u sinh?u
2 2
(4 — —

cosh®u sinh?u

If Zu, is a convergence series of positive
terms, then 1M Un js

(1) Finite non-zero

(2) Positive non-zero

(3) 0

4) ==
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11.

12

13.

14.

15.

16.

u,
li -1 |=k,
If : _r:\” = } then Zu, converges
is
(1) k=1 (2) k=1
(3) k=1 @ k>1
Th i ! + L e oo
e series - > S T T
is
(1) Oscillatory

(2) Convergent
(3) Divergent
(4) None of these

1
The Infinite series ZSJF{F] is
)

(1) Divergent
(3) Oscillatory

(2) Convergent
(4) None of these

The infinite series — X’ + ol o
3BT

is e

(1) Absolutely convergent for |x| < 1

(2) Conditionally convergent for |x| < 1

(3) Divergent for |x| < 1

(4) Absolutely covergent for |x] > 1

The series 2, (2X)" coverges, if

n=0
(1) |x <1 2 Ixl<2
3) —%ﬂx{% (4) —%ixgé

A set A contains 5 elements, then the power
set of A i.e. P(A) contains

(1) Belements (2) 64 elements
(3) 32 elements (4) 16 elements

17.

18.

19.

20.

21-

AsetAis A={(x,y)/y=e xe R}and
the set B is B={(x,y)/y =x}, then

xeR
(1) AcB ) AnB=2¢
(3) Bc A 4 AuB=A

The relation R defined on the set of all
integers, defined by (x, y) e R x-vyis
divisible by n is

(1) an equivalence relation

(2) reflexive relation only

(3) transitive only

(4) None of these

The domain for which the functions
f(x) = 2x* - 1 and g(x) = 1 — 3x are same

is
ok ey
o (4

2
o3

G={0, 1, 2, 3, 4, 5}, the composition in G
is "addition modulo €' then the order of 4 is
(1) 5 2) 4
(3 2 4) 3

The set N of natural number, with respect
to addition and multiplication

(1) is a ring

(2) some times a ring

(3) is commutative ring

(4) is not a ring

If W, and W, are finite-dimensional

subspaces of a vector space V, then

W, + W, is finite-dimensional and

(1) dim(W, + W,) = dim W, + dim W,

(2) dim W, + dim W, = dim W, . dim W,

(3) dim W, + dim W, = dim (W, + W,) +
dim (W, 1 W,)

(4) dim W, + dim W, = dim (W, + W,) -
dim (W, n W,)

1601/9
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23.

24,

The real part of (sinx + i cosx)® is
(1) cos 5x (2)
(3) —sin 5x

sin 5x
(4) —cos 5x

If z is a complex number with |z] = 1 and

arg(z) = 3%[- then z is

{1-i) (1+1§)
i At
3 —{1+1) (—1+1)
25. The value of log(-1) is
-7
Wiicr (2) -in
(3) in 4 =
26. The value of an in the fourier series
expansion of f(x) = x sin X, 0 < x < 2x for
(n#1)is
2 4
W = @ 73
-2 n
@) = @ =
27. The n, nth roots of unity form
(1) an AP. (2) aG.P
(3) an H.P. (4) Mone
28. If z, and z, are two complex numbers,
then
(1) Iz, + Z| < |z, + |z
@) Iz + z] = |z, + [z)]
@) Iz, =zl = |z = [z
@ Iz, + 2| = |z)] - Iz
1601/9

29.

31.

33.

A function f(z) = u + iv is analytic, then
du _du dv _av

M 3% 73 ax oy
du _dv

du _ov

(2) ax oy’ dy ox
du_-dv ou _av
(3) x ay 'y ox
du odv du -ov
(4) ax dy' y ox

2+
The value of [ (2)* dz along the line
X S oyilge s
m 2@-) @ 2@+

3) gﬁ—m @) §m+n

The radius of convergence of the series

1 n,
22"'+1'z <
(1) 1 {e) BED
1
(3) 2 (4) 2"
Z+2
Hesidue‘c:f f{zjzm at the pole
z=-1is
-9 2]
= @ 3
=4 4
(3) G (4) 3
z dz
The value of i: m! where is
e
c:l= .2] =5 is
(1) % (2) —4mi
(3) 4ni (4) 3;—’;
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37.

The function y = cosx from R — R is
(1) One-one onto

(2) Many one into

(3) One-one into

(4) Many one onto

; X—=2
The value of lliﬂz Z_4 8
1
(1) 0 @ 7
(3) 4 (4) o

The n' derivative of y = sin(2x + 3) is

1) 3”sfn[2x +3+EW
=
(2) 2"sin(2x + 3 + nm)

nm
(3) ?‘sln(zx +3+E]

J
< nw
(4) 2"sin (2:-{ +3+?)

The radius of curvature of a circle of
radius a is

1
()= (@)

a
(4)

iE
da
(3) 2a a

If f(x) is continuous in the closed interval
[a, b], differentiable in (a, b) and f{a) = f(b),
then there exists at least one value c of x
in (a, b) such that f(c) is equal to

(1)
(3)

= 2 1
4 ( } o
0 (4 1
The envelope of the family of straight

: X Ve
—cos0+=sinB =1,
lines 5 b is

2 2 2 2
XSy a°~ b
':.1} az bz [2:' x? y
2 2 2 2
X ¥y a b =
(3) R (4) X2 y2

40.

41.

42.

(8)

Asymptotes of the curve x?y? — 9y2 — 4x2
=0, are

(1) x=-3,y=-2

(2) xX=x3, y= 22

(@ x=y-9,y=x*—4
4 x=3, y=2

If P = kv32, then 4% increment in v and
3% increment in [ requires

(1) B64% increment in P

(2) 7% increment in P

(3) 9% increment in P

(4) 18% increment in P

; B
The value of :I:To Wr is
(1) o (2) %
1 2a
©®) Togi+b) @ log(i+b)

The curve for which the angle between the
radius vector and tangent is constant is
(1) ”P=2a%sin?0 (2) r=asing

(8 r=acos® (4 r=ae™

Jﬂnx d

nX +,/cosx i

=2
Th
e value of _I Jsi

M @ 3

3) 1 4 o

The area bounded by the parabola
y2 = 4ax its latusrectum is

2a° 4a®
s Feo
as g8a®
(3) o (4) 7T

1601/9
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47.

48.

The entire length of the cardioid
r=a(l +cos 0) is

(1) 22 () sa
8
@) 4a @ >

Volume of the solid formed by the revalution
of the area of the loop of the curve
y?(a + x) = x?(3a — x) about x-axis is
(1) ma(8 log2 — 3)
(2) 8a3(log2 - 3)
(8) na®(8 log3 - 2)

4

(4) gma

Area of the region bounded by y-axis and
the curves y = sinx, y = cosx in the first
quadrant is

(1) V3-1 @ 2
(3) v2-1 @ V2+1

Area of a loop of the curve r = a sin 38, is

nac na
(1) 35 (2) T
nal na*
(3) = (4) e

The differential equation for
y =e* (A cos x + B sinx)
is

(1) :21; 23y+2y=0
2
@) 3: 23—23;:&
(3) szz+2g"—r+y 0
(4) %-zjy—xqrzy:n
1601/9

ol.

52.

Solution of X2y dx — (x® + y3) dy = 0 is
3 3

(1) “=B—xa @)Y= e_x
3y ay
3 3
y y
3 a=__ 4 CX=p——m
(3) cy= 353 (4) e

Solution of (Hﬂg—i—}*e“{x +1)°2 s

(1) y=clx + 1) e+
(2) y=cx+ 1) e*

(3) Y=[%ea"+c1{x+1}
4 y=(e*+c) Ex+ 1)

Solution of

(v 892 + 4x3)dx + (2xy &2 — By)dy = 0,
Is

(1) C+y*-ev =c

@ -y +e¥ =

(B) YP+ad-e% =¢

@4 y'-x3+eY =¢

2
Solution of d—g-+5ﬂ+5y=ﬂ. given
X dx

y(0) = dy{UJ-15 is

(1) 15 {9"-" &%)

(2) 5 (e + &%
(3) 15 (e - &%)
(4) 5 (e** — e

Particular integral of

2
3: 2:'-"'+4y=e’msx,
is
) e” cos x @) e*cos x
3 4
e”* sinx e*cosx
(3) > (4) 5
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56.

57.

59.

60.

61.

Lt Xy+1

The value of Xy x2_+ 23:2 is
1

(1) 0 2y —

2
3 1 (4) o

X+y

K+fy
Xa'i' FE is
1 1

(1) EE:DSEU {2} Etanu

1
(@) Zootu (@)

f u=sin™ » then the value of

sin 2u

The equation of tangent plane to the surface
22 = 4(1 + %2 + y?) at the point (2, 2, 6) is
(1) 4x +4y+32+2=0
(2) 4x +4y-3z-2=0
(3) dx +4y-3z+2=0
(4) 4x +4y+3z-2=0

The % error in measuring the area of an
ellipse when there is one percent error in
measuring the major and minor axes is
(1) 38.14 @ o

(38 1 4 2

The stationary points of the function
fix, ¥) = y3(1 = x-y) is

1.4
)

1.1
@ (-g 5] @ @39

(1) (&2

1 1-x
The value of j .[ dy dx is
0 0

1

(M 5 @)

@) 1 (4)

[ [ f J

62,

(10)

On changing to polar coordinates
2a v2ax-x*

dy dx, pecomes
00

L
2 2acos@

(1) | [ rdrde

8=0 =0

) J‘i _[i:_m“ rdrde
2
R

@ 2 fj‘“ dr de

;E acose
@ J;:% .J;: dr de

2.3
The value of ,U X7y dx dy, \where
R

H:iQsx<1,0<yv<3is

81
(1) Il (2) ?
27 27
(3) =7 (4) B
The value of

E J: .[:: (x+y+2)dy dx dz

is
1
(1) o @ 3
9 1
® 3 @ 5

e"f
The value of _E J:- Tdv dx s

(1) — (8) e
3 1 (4) 0

1601/9
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66. Projection of the vector i — 2j + k on  71.
-4+ 7k is
9 19
M 39 @ 3
1
(3 19 @ =
67. Angle between any two diagonals of a
cube is
1 4 2
1) CoOs 1(~] (2 cos (—]
(1) 3 ) 3 -
1 4 3
(3) cos 1[EJ (4) cos '[E)
68. The volume of the parallelopiped whose
edges are given by the vectors A = 2i — 3j
+4K, B=i+2j—kandc=3i—-j+ 2k is
(1) 49 (2 14 73,
(3) 15 4 7
69. If F is a conservative force then
—
(1) grad F=0
it
(2) cud F=0
74,
(3) div F=0
. =3
(4) grad (curlF) #0
70. The angle between the surfaces
X +y+22-0=0andz=x2+y2-3
at the point (2, -1, 2) is
4 B8
(1) ( ]
75.
(2) cos” [—
8v21
a1
PR
J.'Ei
1601/9 (11)

If C is a simple closed curve in the
xXy-plane not cuntaining the origin and

i
F xy+1.r2 then the vaiueuff F dr is
3
() 5 @ 4
1
(3) zero 4) 2

The value of A for which the vector
(x+3y)i+(y-22) + (x + A2k is a
solenoidal vector is

(1) 3 @ 2
(3) -2 (==t

The work done in moving a particle in the
force field F = 32 + (2xz - y)j + zk along
the straight line from (0,0,0) to (2,1,3) is
(1) 9 2) 8

(3) 18 (4) 16

The scaler potential function é for the
conservative force F = (y2 cosx + 23)i +
(2y sinx — 4)] + (3xz2 + 2)k is

(1) ¢ = xz® + y®cosx + 4y + 2z

(2) ¢ = xz° + y2sinx — 4y + 2z

(3) ¢ = xz® — y®sinx — 4y + 2z

(4) ¢ = xz° + y2cosx + 4y + 2z

=

If r is the position vector of any point,
then div? is

(1) 0 (e =
(3) 2
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+ 78,

79.

76. The equation of a line which passes 81.
through the point of intersection of the
straight lines x + 2y =5 and 3x + 7y = 17
and is perpendicular to the line
3x + 4y = 10 is
(1) 4x-8y-2=0
(2) 4x -3y +2=0
8) 4x +3y-2=0 82.
(4) 4x+3y+2=0
If the lines ax + 1 2y + 1 = 0, bx + 1
y+1=0andcx+14y+1=0 are
concurrent, then a, b, ¢ are in
(1) HP. (2) AP
(3) GP (4) None 83.
Distance of the point (2, 3) form line
2x — 3y + 9 = 0, measured along the line
X-y+1=0is '

(1) 442 (@ 242
(3) 342 (4) 3
Equation of the circle formed by the 84.
coordinate axes and the line
4 +3y-6=0is
(1) ¥ +y? +6x+6y—-9=0
2) ¥ +y?+6x+6y+9=0
(3) x*+y?-6x—-6y-9=0
4) ¥+y*-6x—6y+9=0 85.
The coordinates of the focus of the parabola
YV —-X—2y+2=0are

1
) |3 © (2 (@ 1)

> 1
@ |7 @ (-1,-2)

(12)

The coordinates of the point of intersection
x+1_y+3 z+2

of the line y 3 5 with the
plane 3x + 4y + 52 = 5 are

(1) (5,15, -14) (2) -(1, 2, 3)

() (3,4, 5 (=1 o)

The distance between the planes

2X+2y+z=6and4x +4y+2z2=T is
5

@ 3

13
@ 5

(1)

(3)

The equation of a plane through the
point (2, =3, 1) and parallel to the plane
X -4y +2z2=6Is

(1) 3x -4y +22-20=0
(2) 3x—-4y+22+20=0
3) 3x -4y +22-18=0
(4) Bx +4y -2z =-6

The angle between the planes
X—y+2z-9=0and2x+y+2z-7=0
is

(1) 45°
(3) 90°

(2) 30°
(4) ©0°

The equation of the sphere which
touches the plane x — 2y — 2z = 7 at the
point (3, —1, —1) and passes through the
point (1, 1, -3) is

(1) 2+y>+22+ 10y +10z-31 =0
2) 2+y?+22-10y—10z +31 =0
B) +y2+22-10y—10z-31 =0
4) @+y2+22-10x—10y -9 =0

1601/9
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o1.
87. Forces M and N are acting at a point O.
Angle between M and N is 150°. Their
resultant acts at O, has magnitude 2 units
and is perpendicular to M, then the
magnitudes of M and N are
(1) M=2, N=4.3
2 M=4, N=23 92.
(3) M=2/3, N=2
4) M=2y3, N=4
88. Two men ;:::arrg,nr a weight of 240 newtons
by means of two ropes fined to the weight.
One rope is inclined at 60° to the vertical
and the other at 30°. Then the tensions in  93.
the ropes are
(1) T,=120N, T,=120 N
120 V3
Ti=—=N, T,=120—N
{2}y "4 2 2 >
(3) T,=120N, T,=1203 N
(4) T,=120N, T,=120/3N
89. Three parallel forces P, Q, R act three %
points A, B and C of a rod at distances of
2m, 8m and 6m respectively from one end.
If the rod is in equilibrium then P: Q : Ris
(i 1:2:2:3 (2 1:3:2
(3) 3:1:2 4 3:2:1
1601/9 (13)

The equation of the right circular cone
generated when the line 2y + 3z = 6,
x = 0 revolves about z-axis is

(1) 4x® + 422 + 9y2 + 36x - 36 =0
(2) 4x> + 422 —9y2 + 362 - 36 =0
(3) 4x® + 4y® + 922 + 362 - 36 =0
(4) 4x% + 4y - 922 + 362 - 36 =0

90.

The forces respresented in magnitude,
direction and position by the sides of a
triangle taken in order

(1) reduce to a single force

(2) are in equilibrium

(3) are never in equilibium

(4) form a couple

A bullet fired into a target loses half of its
velocity in penetrating 3 cm. The bullet will
penetrate further by

(1) 3cm (2) 1cm

(3) 2cm (4)

Two bedies of different masses m, and m,
are dropped from different heights h, and
h,. The ratio of the times taken by the two
bodies to reach the ground is

(1) Jhy:ifhy (2 h,:h,

(3) hy:h, (4) h?:h3

A gun can fire with a velocity u in all
directions from a given position an a
horizontal plane. The shots will fall on the
plane within a circle of radius

u? 2u°
o) CE

u? u?
(3) g (4) g

A cricket ball of mass 200 gms moving
with a velocity of 20 m/sec, is brought to
rest by a player in 0.1 sec. The average
force applied by the player is

(1) 40 Newtons (2) 4 Newtons

(3) 10 Newtons (4) 20 Newtons
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95.

96.

g7.

98.

Laplace transform of f(t) = /t &2 is "é

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

'memmEmj

(1)
(3)

2 1
?‘:: (s +2}3;2

log| —
IIrs+1]
log| —

log

)
log fi]

o)

log (a + b)

t
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