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Question Number : 1 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Concepts of differentiation and integration were developed by
a) Newton
b) Leibniz
c¢) Euler

d) Gauss



Options:
1.1
2.2
332
4, 4

Question Number : 2 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Non-Euclian geometry was developed by
a) Riemann
b) Laplace
¢) Cauchy
d) Hilbert

Options:
1.1
2.z
3.3
4. 4

Question Number : 3 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0
Calculus of variations was developed by
a) Gauss
b) Cauchy
¢) Lagrange
d) Leibniz

Options:
1.1
22
33
4. 4

Question Number : 4 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0



Concepts of Mathematical analysis were developed by
a) Gauss

b) Riemann

c) Euler
d) Lagrange
Options:
1.1
o 2
33
4. 4

Question Number : 5 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
Leelavathiwas written by

a) Bhaskara

b) Varahamihira
¢) Brahmaguptha
d) Mahaveera

Options:
1.1
2 2
3.3
4 4

Question Number : 6 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

The value of lim,_,, (£23)**3 is

xr—1
I %
b) e?
) e
d et
Options:
1.1
2. 2
2.3

4. 4



Question Number : 7 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Letf(x) = % Then, which of the following 1s false?

a) him, e flx) =1
b) limx—}l_f(x) =1
c)  f(x)iscontinuousat x =0

d)  f(x)is continuousat x =1

Options:
1.1
2.z
3.3
4. 4

Question Number : 8 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The number of real solutions of x* +3x+1=10is

a) 0
b) 2
C) 3
d) 1

Options:

1.1

2 2

3.3

4 4

Question Number : 9 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Let f(x) =+x—1 on[1,3]. Then for which of the following
c in (a, b) the conclusion of Lagrange’s mean value theorem
holds?

a)

b)

c)

pd | = N W w | b N|:l:

d)

Options:
1.1
22
33
4. 4

Question Number : 10 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Which of the following is oblique asymptote of the curve

2x%—3
CEy ‘-J
f(x) Tx+4
2 g
a) glx) = ~X =

b) g(x)=§x+i

o glx)= —%x—z

d) g(x) =£x+ 3

Options:
1.1
22
33
4. 4

Question Number : 11 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



l 2

The function f(x) = —Z_is discontinuous at
lx|+1 2

a) x=1
b) x=-1
c) =
d) mnoreal x

Options:

1.1

> 2

3.3

4.4

Question Number : 12 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

If we approximate f(x) = e?* by the fourth degree Taylor's
polynomial about the point x = 0 in the interval [0,0.5], then
the maximum error is

e
8
2
[ =3
U =
e
&) =5
[ =3
d) =
Options:
1.1
2
= 3
4 4

Question Number : 13 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The third term of the Taylor's series of f(x) = cos 2x about the
pointx = 0 is

1) et
2
b) -—x°3
3
2 4
c =
) 3
3
d =x*
2
Options:
1.1
2z
2 3
4 4

Question Number : 14 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

xyz 3u
. then the value of — =

Hu=e =
dxdyoz

a) e ™i(x*y’*z®+ 3xyz=1)
b) e¥*(x*y?*z®+ 3xyz+1)
) e*(x?y?z?— 3xyz —1)
d) o7 (x2y272)

Options:
1.1
2.2
332
4, 4

Question Number : 15 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

H u=Fx > yy—z7<x)hen z—z+z—;+z—z:
a) 2u
b) u
c) 0
d) sinu

Options:



1.1
22
3.3
4. 4

Question Number : 16 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

If u=xyz.v=x*+y*+z*.w=x+y+ z then
d(x,y.z) _

d{u,v,w) i
8 20x-yy—z)(z—%)
b) G-y -20z—x)

C) =
(x—y)(y—2)(z—x)
1
d
) 2(x—y)(y—z)(z—x)
Options:
1.1
o 2
Z =
4. 4

Question Number : 17 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

fu=x/(1-y?)+yJ(1—x?),v=sin"!x+ sin" !y then

the relationship between u and v is

a) U = COSV
b) ' =rCos i
C) U = sinv

d) Y =sinu
Options:
1.1
Z 2
3=
4 4

Question Number : 18 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



If u = xlog xy, where x3 + y* + 3xy = 1, then

du

=
a) 1+logxy—x(x*—y)/y(y* +x)

b) 1-logxy —x(x*+y)/y(y*+ x)

gl A-Flepxy—x(x>Fa)frly —%n)
d) 1+logxy —x(x*+y)/y(y?+x)

Options:
1.1
2 2
3.3
4 4

Question Number : 19 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

For the function f(x.y) = sin X + sin y + sin (x+y),What can be
g [ T IT.
said about the point (5 '5) ?

a) Gives a minimum
b) Gives a maximum
c) Needs investigation

d) A saddle point

Options:
1.1
2 2
3.3
4 4

Question Number : 20 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

The shortest distance from the point (1, 2, -1) to the sphere x2 +
v:+z2=241s

a) 23
b) V6
c) 346

d) 43



Options:
1.1
2.2
332
4, 4

Question Number : 21 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The maximum value of x*+ y* + 72 given that xyz = 8 is

a) 12
b) 10
c) 8
d) 6V2

Options:

1.1

22

>3

4 4

Question Number : 22 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Consider the points closest to the origin on the planesx + v +z =a.
a) The closest point fravels farther as a is increased
b)  The closest point travels nearer as a 1s increased
c) The closest point is independent of a as a is not there in
the expression of the gradient.
d) Varies as a2, away from the origin.
Options:
1.1
2. 2

3. 3
4. 4

Question Number : 23 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Half of the area of the circle x* + y? = 2y is given by

a) 2X fﬂl fll_w,-ﬁg dy dx

b Ix [ dy dx
wl X

o [ [ rdydx

i
d) fnl J"ﬂl'i"'.'l dy d_'x

Options:
1.1
22
33
4. 4

Question Number : 24 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Eet f (x y) be: a continuous function in a region Ron the XY-plane

a) f(x,y) Cannot be positive for any (x,y) € R
b) f(x,y) =0forall (x,y)€R
¢c) f(x,y) #0forany (x,y) ER

d) there may exist disjoint partition R; and R, of R such
that f(x,y) =0 for all (x,y) € R, and f(x,y) < 0 for all (x,y) €
R;

Options:
1.1
2.2
2.3
4. 4

Question Number : 25 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The area of the oval-shaped playing field described by the region

R: 2<x<2,—-1—-+V4—x?<y<1++vV4—x%is

a) 4 + 8m
b) 8+4n
c) 2+ 8m
d) 2+4n

Options:

1.1

2. 2

2.3

4.4

Question Number : 26 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
By changing the order of integration, the double integral

2, 157 f(x,7) dy dx becomes
) [ [, f(xy)dxdy
0 Ly dedy + 227 f(xy) dxdy
o [ Lyf@y)dxdy+ [J 27 f(x,y)dx dy

& 2,027 feoy)dxdy

Options:
1.1
22
332
4, 4

Question Number : 27 Question Type: MCQ Option Shuffling: No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



1 re dxdy .
The value of [~ |, e
2
m
5
) 8
2
m
b L
) G
2
m
wy B
)5
o »
Options:
11
2. 2
3.3
4.4

Question Number : 28 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

If x = ;(u + 1) and y = é(v — 2u), then the Jacobian / :zﬁ is

a) 1/3
b) 1/2
c) 1/4
d -1/3

Options:

1.1

22

3.3

4.4

Question Number : 29 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Consider the image under the transformation u = x —y and
v = 2 x + y of the triangular region with vertices (0, 0). (1. 1) and
(1, -2) in the xy-plane. If we sketch the transformed region in the
uv-plane, then which one of the following is correct?

[=.2p

a) L= (=)

(2.2}

b) Y
=3
l:) o
(2.0} o
d) -
Options:
1.1
22
3.3
4. 4

Question Number : 30 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0

The value of the double integral f; fﬂz - i dy dx. using the

transformation. x + y = u and y=u v, 1s

a) 172
b) 1/4
c) 1/8
d 1

Options:



1.1
22
3.3
4. 4

Question Number : 31 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
The typical volume element dxdydz in the Cartesian
coordinates (x,y,z) 1s changed to spherical polar coordinates

(P9, 0) as
a) dp dO de¢
b) pdpdode
c) p?sing dp dO do
d) psing dp d@ de

Options:
1.1
2.2
332
4, 4

Question Number : 32 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The area of the surface (plane) z = x + y which lies above the
region bounded by thelines x =0 ,x=1 y=0andy=2 in
the xy-plane is:

a) V3 Sq. units

b) 3vV3 Sq. units
¢) +/3/2 Sq.units
d) 2v3 Sq. units

Options:
1.1
2.z
3.3
4. 4

Question Number : 33 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The area of the surface (plane) x + y + z = 1 which lies above the
region bounded by the lines y = x ., y=—x and x = 2 in the
xy-plane is:

a) V3 Sq. units
b) 2v/3  Sq. units
c) 3v/3 Sq. units
d) +/3/2 Sq.units

Options:
1.1
2 2
332
4 4

Question Number : 34 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The value of the triple integral fﬂl f;z fﬂl T xdzdxdy is

—4
a —’
J 35
4
b ol
] 105
4
C Ll 2
J 35
—d
d s
) 105
Options:
1.1
2 2
3.3
4 4

Question Number : 35 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The volume of the solid bounded by the paraboloid 4x? + 4y? +
z = 1 and the xy-plane 1s

T
a e
) 8
b i
] 4
™
C fadi
'] 2
d P
) 8
Options:
1.1
2.z
332
4 4

Question Number : 36 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0

The triple integral fﬂl fjf f; Ydz dx dy is also equal to
D SIS I dz dydx
b) i 2N dz dy dx
O Iy L5 I dz dy dx

Vx cx
&y [ JyY dz dy dx

Options:
1.1
2.z
3.3
4. 4

Question Number : 37 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The volume of theregionl < p <2,0< 6 <

r |

o |3
IA
S
IA
e

described in spherical coordinates, is
a) E(wf_ —V2)m
b) f—z(@ —V2)m
c) 2(\@ +V2)m
d) 1?_2 (V3++V2)r

Options:
1.1
2 2
3.3
4 4

Question Number : 38 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0
The spherical coordinate equation for the spherex? +
pog (=1 =1
a) p =sing
b) p=2sin@
C) p = COs @
d) p=2cosg

Options:
1.1
22
332
4, 4

Question Number : 39 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Let R be the solid that is bounded by the parabolic cylinder y =

x%and the planes z = 0 andy + z = 1. Given that it has uniform
density p(x, y, z) = 1.The moment M., about the xy-plane is

gy o2
105
8
‘b e
) 35
c) 0
16
d ST
] 35
Options:
1.1
22
33
4. 4

Question Number : 40 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
The directional derivative of f = x? VI + 4xz*  at (1.-2.-1) in the
direction PQ where P=(1.2.-1) and Q=(-1.2.3) 1s

8
a) ﬁ
3
b) -
4
c) ﬁ
4
d) 7
Options:
1.1
2.z
>3
4 4

Question Number : 41 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



If u=x*+y*+z% and v = x7 + )7 + =k , then Ve (uv)=

2 ] |
a) X“+y +z°

b) 3(,1:2 +_1-'2 +:2J

¥ ¥ g
) x“+y~+z7)
7 ) 7
d) 6(x* £y  +2)
Options:
1.1
2 2
3.3
4.4

Question Number : 42 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

If ¥R is a solenoidal vector. then n =

a) -2
b) 2
c)y -3
d 3

Options:

1.1

2 2

332

4 4

Question Number : 43 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



v ?. E =
¥

2R

a) LR
3

2R

b) e
F
3R

C) ok i
i

Note: For this question, discrepancy isfound in question/answer. Full Marks is being awarded to all
candidates.

Options:

1.1

2 2

3.3

Question Number : 44 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

curl (f(r)R) =

a) f'(rR
b) 2f'(")R
¢) 4f'(r)R
d 0

Options:

1.1

2.z

2 3

4. 4

Question Number : 45 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



If A :(::.'Jr_'j,-'—:2 )?+(ﬂ—2)x2f+(l—a)xzzf? represents a

conservative field. then a =

a) 1
by 2
C) 3
d) 4

Options:

1.1

22

3.3

4. 4

Question Number : 46 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The Green's theorem can be related to which of the following
theorems mathematically?

a) Gauss divergence theorem
b) Stokes' theorem
¢)  Euler's theorem

d) Leibnitz theorem

Options:
1.1
2.z
3.3
4. 4

Question Number : 47 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Using Green's theorem, the value ofjj[v:dr—k:q’aﬁ-‘]. where C is
C

boundary of the region lying between the graphs of vy =0,y :\E
and x=9.

a) —81/4
b) 243/4
c) 81/4
d)y 812

Options:

1.1

22

332

4 4

Question Number : 48 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical
Correct Marks: 1 WrongMarks: 0

Using Stokes’ theorem, the value of

[ curlF.ds where F = =% —3xyj + ,rBJ-'?’f(. and S 1s the portion

S
of :z=5-x* —yzabm-'e the plane - =1and the upwards
orientation.
a) 0
b) 2
) -1
d 8
Options:
1.1
2. 2
R
4. 4

Question Number : 49 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Using the divergence theorem, the value of [[ F.ds where

g
F =sm(xx)i+ :j’3j — (:2 +4x)k and S 1is the surface of the
box —1<x<2,0< y<land 1<z <4 Note that all six sides

of the box are included in S.

a) 1357/ 4
b) 135/2
¢y 135x)2
d) 135/4

Options:

1.1

2 2

3.3

4. 4

Question Number : 50 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical
Correct Marks: 1 WrongMarks: 0

Find the work done in moving a particle in the force field

F:3x2i+(2x:—‘1-')j+:f{ along the curve defined by

4
x° =4y, 3x =8-fromx= 0 tox=2.

a) 16
b) 16/3
c) 8/3
d) 15/4

Options:

1.1

2.2

332

4, 4

Question Number : 51 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The divergence theorem for a surface consisting of a sphere is
computed in which  coordinate system?

a) Cartesian

b) Cylindrical

c)  Spherical

d) Depends on the function

Options:
1.1
22
332
4 4

Question Number : 52 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
Evaluate the surface integral

[TIQRx+32)i—(xz+y)j+ (jl-’2 +22)k].dS.where S is  the surface
5

of the sphere having centre at (3. —1. 2) and radius 3.

a) 1807
b) 1087
C) 1207
d) 102z

Options:

1.1

2 2

332

4 4

Question Number : 53 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



A conservative vector field is given by
F= (2.13::2 )i+ (xz 7o zcos(yz)) j + (2.1:2}-': + ycos(yz))k.
Evaluate the line integral from (0. #/2. 1) to (1. 0, 1).

a) 1
by =i
c) 0
d 2

Options:

1.1

2.z

332

4 4

Question Number : 54 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
7 7 3 i
Let F=(—y",x,z°), and let the curve C be the intersection of the

cylinder ,t2+j=2 =1 with the plane y+:-=2, ornented

anticlockwise when viewed from above. Compute | F.dr.
2

a) 3T
b) -—-=x&
C) T
dy 2z

Options:

1.1

2 2

3 3

4. 4

Question Number : 55 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The flux of F =(x— y)i+xj across the circle X%+ yz =1 in the xy-
plane.

a) 2w
b) 2x
C) —T
d =«

Options:

1.1

o 2

3.3

4.4

Question Number : 56 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

The solution of (1+ _1-‘2:]d‘{' = (tan v —x)av is
Gy e tan -V
a). xeldll J —(an 7y —1)eldl S e
tan” -1 tan v
b). xel@l 2 =(p v+ Deldl b4
-1, j -1,
t —ly iy t —ly
d). yeldll = =({an x—1)etdl = 1o

Options:
1.1
22
3.3
4. 4

Question Number : 57 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The solution of the differential equation j — y? =1 satisfying the
I

condition y(0)=11is

2

a. y=e
b). y=+x

c). v=cot(x+ E)

d). v=tan(x+ E]

Options:
1.1
22
332
4 4

Question Number : 58 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The differential equation (m=2 + X+ xg)d'c - (J-’E —v+bxy)dv=01s
exact, if

a). b=a
b). a=1,b=3
¢). b=2a
d). 2b=a
Options:
1.1
22
3.3
4.4

Question Number : 59 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The general solution of the d.e. =cos(x+v).with ¢ 1sa

ﬁ
X

constant 1s

a). y+sin(x+y)=x+c

b). ’ran[Jr ; J ] =y +c

X+
€). cos —I=x4E

d). Tan[x;y]Zx+c

Options:
1.1
2.z
3.3
4. 4

Question Number : 60 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
A body is originally at 60° cools down to 40° in 15 minutes,

when kept in air at a temperature of 25°. What will be the
temperature of the body at the end of 30 minutes

4y, 352°
by 3157
c), 2877
d). 15°

Options:

1.1

2 2

3.3

4. 4

Question Number : 61 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Biotransformation of an organic compound having concentration
(x) can be modeled using an ordinary differential equation

dx . ;
F o 0. where k is the reaction rate constant. If x = a at
t
t =0, the solution of the equation 1s
a) X= ae ™
1 1
b), —=——+W
5 r a

c). Xx= a(l—e_h)

d). x=a+k

Options:
1.1
22
332
4 4

Question Number : 62 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Integrating factor of % = 5000" —_

7
a). 6
b). 26
c) 36
d). 46
Options:
1.1
2 2
3.3
4 4

Question Number : 63 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Ascoli lemma states that

a) Every sequence of functions has a uniformly bounded
subsequence.

b) Every uniformly bounded and equicontinuous

sequence of functions has a uniformly convergent
subsequence.

¢)  Every convergent and uniformly bounded sequence of
functions has equicontinuous subsequence.

d) Every equicontinuous and convergent sequence has a
uniformly bounded subsequence.

Options:
1.1
22
33
4. 4

Question Number : 64 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0

The function f(x, y) = xy? satisfies Lipschitz condition in

a) I|xl<1&lyl<1

b) |x|=1&]y|]<wx
c) x| <2 &lyl <
d) x|

Options:
1.1
22
33
4. 4

A

0&|y| <

Question Number : 65 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The function f(x,y) = yzf{ 3 satisfies Lipschitz condition in
a) x| <1&lyl <1
b) |x-—2| < 2&|y — 3]

IA
N

c) lx — 3| < 3&|y—2| <3

d) x| < o&|y| < »

Options:
1.1
2.z
>3
4 4

Question Number : 66 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical
Correct Marks: 1 WrongMarks: 0
On the region |x| < 1 &|y| < 1. which of the following don’t
satisfy Lipschitz condition
a)  x2cos’y+ ysin®x

b) xe ¥V’

1

) y's

d x2+y3
Options:
1.1
22
33
4. 4

Question Number : 67 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Consider f(x,y) =x?|ylonR: |x] < 1,|ly| <1

; ; ; : 3 ar .
a)  fsatisfies Lipschitz condition &é is bounded onR.

; : ; e ar .
b)  fdoesn’t satisfy Lipschitz condition &i 1s bounded onR.

: . : - d ;
c)  fsatisfiesLipschitz condition &a_f doesn’t exist at least for
v

some points inR.

; ; ; : i, af .
d) Neither f satisfies Lipschitz condition nor i is bounded.

Options:
1.1
22
332
4 4

Question Number : 68 Question Type: MCQ Option Shuffling: No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

A linear differential equation dy/dx + P(X)y = Q(x) 1s exact if

a) Q=0
b) P=0
c) P/Q 1s homogeneous of degree 0
d) P=Q
Options:
1.1
2. 2
3.3
4. 4

Question Number : 69 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



e B O (T
2x—y  x+2y alpx+qy)

Q) 1.4
by 1.5
ey 2.9
d) -1.5

Options:

1.1

2 2

3.3

4 4

Question Number : 70 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

dx dy pdx+qdy :
= = — . then « values and rare given
x+2y-2 2x+y—3 alpx+qy)+r

by
a) 3,—1land-15,5
b) 3.1and8.5
c) 1,2and2,5
d) 1.40and2.6
Options:
1.1
2. 2
2.3
4. 4

Question Number : 71 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The solution for the initial value problem 1s
V' +4y'+29y=0, y(0)=0,y'(0)=151is

a)y y=>5e *sin3dx

b) y=3e * sin3x

—2x

c) y=23e ““sinSx

d) v=>5e *sinSsx

Options:
1.1
2.z
332
4 4

Question Number : 72 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0

2.,
The particular integral of the differential equation d—; —4y=xe*
clx
15
x X
a) E_ + E}_
3 9
X X
by & X
3 9
X X
g ¥ <
3 9
X
o _x 2
3 9
Options:
1.1
2. 2
3.3
4. 4

Question Number : 73 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



4The value of —xcosx is
D-
a)  —XCoSx+sinx

b)  xcosx+sinx
c) —XxSINXx+CoSx

d) xsmmx+cosx

Options:
1.1
2 2
3.3
4 4

Question Number : 74 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

Using method of variation of parameters compute Wronskian of
y' -2y +2y=¢€" tanxis

ﬂ) 34_1'
5
o
oy L
d) —e*
Options:
1.1
2 2
332
4 4

Question Number : 75 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



4

d dy

! p) !
The equation x~* 5+ Bx—+ By = R(x) reduces to a
ke dx
homogenous linear form if
Y x=g"
b) x=e*’
c) xX=e
o
d) Y=
Options:
1.1
. 2
z. 3
4. 4

Question Number : 76 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

-COSecy =
D—i

a) e™ (log sin x — ix)
b) e*(logsinx—x)
¢)  e™(logsinx+iv)

d) e*(logsinx +x)
Options:
1.1
22
3.3
4.4

Question Number : 77 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



If (x, v) satisfies the system of differential equations

% +ay=0and % = ax . then the point (x, 1) liesona
a) ellipse
b) parabola
c) circle

d) None of these

Options:
1.1

2.z
2.3
4. 4

Question Number : 78 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The maximum value of the solution x(f) of the differential

equation 0.25x"(¢) + x(¢) = 0 with initial conditions
x(0)=1and x'(0)=2.fort =0 1is

a) 2

b) 2
b7

C i
Y3

d) None of these

Options:
1.1
2.z
3.3
4. 4

Question Number : 79 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



A function f(x) satisfies the differential equation
d’fx) _f(x)
i i
f(0)=Fk and f(=0) =0, then the solution is

=0, L 1s a constant. If the boundary conditions are

R i{e_”{ﬁ

b)  f(x)=ke L
c) Does not exist

d) None of these
Options:
1.1
> 2
2.3
4.4

Question Number : 80 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0
3
The Blasius equation Zq = f d
dn dn

2

9

2ISEi

a) Mixed order nonlinear differential equation
b)  Third order linear differential equation
c)  Third order nonlinear differential equation

d) None of these

Options:
1.1
22
33
4. 4

Question Number : 81 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



Consider the nonlinear differential equation
J,H} =sinx +sin? x[y”}z .0<x<1with y(0)=0
y(1)=sinl, y'(0) =1and y'(1) =cosl. In the quasilinearization

procedure, we can use one of the following as the initial nominal
profile

a) yo(x)=x+(1-2sinl+ r:u::us;l].*.:2 —{2—3sinl+ cnsl]x3
b) yp(x)=x—(2-3sinl+ rcv;:-sl]x2 +(1-2sinl+ cnsl].r3

¢) yo(x)=x+(2-3sinl+cos 1],1.:2 +(1-2sinl+ cosl].r3

d) None ofthese

Options:
1.1
2 2
3.3
4 4

Question Number : 82 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
If we use the quasilinearization technique to linearize the nonlinear
differential equation y" +2y'+e" =0,y(0) =0, y(1) =0, then the

first approximate solution y; (x) to the sequence of linearized
equations is given by

!” ."" ':LI +1 1 — "-IIJ 1 L e ;"-
a) Yo t2y,,yten J”H—E”(Jn 1) with

Y10} =0, ¥, (D=0 for n=0,12,...
b) J!:;H + 2J"::+1 o+ E}IHJSHH =e'n (J"n‘ o 1] with
¥,.(0) =0, y;(1)y=0 dor n=0,12,...
C) J!;';H L3 ZJ’;H-I + E}I”J’}?H =& (J"?? 3 1] with
Y211(0)=0, y,,,(1)=0 for »n=0,12,...
d) None of these
Options:

1.1
z 2



2.3
4. 4

Question Number : 83 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

When a switch is closed in circuit confaining a battery E, a resistor
R and an inductor L. the current /i build at a rate given by

L§+Ri:E. If this differential equation 1s applicable over
t

—-10<f<10 for I0R=-2L., E=0, and i(4) =10 then the value of
i(-5)

a) 10e'®
b) 10e'®
¢) 10e'®

d) None ofthese

Options:
1.1
22
3.3
4. 4

Question Number : 84 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

If an uncharged condenser of capacity C 1s charged by applying an
em.f. E. through leads of self-conductance L and negligible
resistance R, then at any time 7, the charge Q 1s given by

il lf b ! lf b
a) € CcosS| —=—=|+Cys5in| ——= |+ ECL
\NLC \VLC
{ f ' { t
b) ¢cos +¢55in —HCE
\NLC \VLC
N Al .2
c) CICDS[—]+{TZSH1[—]+ECL
5o LC
d) None ofthese
Options:
1.1

22



2.3
4. 4

Question Number : 85 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
A tank initially contains 50 gallons of pure water. Starting at7 =0,
a brine containing 2/b of dissolved salt per gallon flows into the
tank at the rate of 3 gal/min. If the mixture is kept uniform by
stirring and well stirred mixture simultaneously flows out of the
tank at the same rate, then the salt content is present at the end of
25 min 1s

a) 100(1—e?) Ib
b) 10(10—e ') Ib

¢) 100(1-e*°) b
d) None of these

Options:
1.1
2 2
332
4 4

Question Number : 86 Question Type: MCQ Option Shuffling: No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

An 8 pound weight stretches a spring 2 feer. Assume that a
damping force numerically equal to 2 times the instantaneous
velocity acts on the system. If the weight is released from the
equilibrium position with an upward velocity of 3 fi/sec. then the
displacement can be written as

a) x(1)=6te™¥
b)  x(t)=—3te ¥
¢)  x(t)=—6te*

d) Nomne of these

Options:
1.1
2 2
3.3



4. 4

Question Number : 87 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

The differential equation (1+ x2)y"” —2xy' + n{(n+1)y =0 has a
singular point at

a) X=i
b) X=1
C) X=0
d X-=1

Options:

1.1

2 2

332

4 4

Question Number : 88 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
For the differential x%y" +y' +xy=0, x=01isa

a

S

regular point

b) regular singular point
c) irregular singular point
d)  essential regular point

Options:
1.1
2 2
3.3
4 4

Question Number : 89 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



For a differential equation if the indicial roots are differing by
integer, then second independent solution 1s given by y»(x)=

a)  yi(x) logx
b) Oyy/dm

c) logyi(x) +yi(x)
d) xlogyi(x)

Options:
1.1
22
3.3
4. 4

Question Number : 90 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0
The indicial equation for x2y” + 2x(x -2)y’ + 2(2 — 3x)y =0 is
a) m-4)(m-1)+2=0
b) (m-4)(m-1)=0
c) (m-4)(m+1)=0
d) (m+4)(m-1)=0

Options:
1.1
22
33
4. 4

Question Number : 91 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0
The indicial equation for X%y — x(1+x)y' +y =0 is
a) m? —2m + 1=0
b) (m-1)n(m-2)=0
¢c) (m-1)(m+1)=0

d) m?+2m+1=0
Options:
1.1
22
3.3



4. 4

Question Number : 92 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

1
the value of | P, (x)P,(x)dx form =n
-1
a) 0
b 2
2n—1
c) -
2n+1
-
2n+1
Options:
1.1
2 2
3.3
4.4

Question Number : 93 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

Py(x) =
i & 2 i
2 2" n! dr”(x _1)
b) 1 & (r2-+1)ﬁ

27! k"

c) L A (xz-—l)n

2 "
1 d”‘ ]
d x—1
: 2”nhﬁ3( )
Options:
1.1
2 2
332

4. 4



Question Number : 94 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

J_1(x) =
a) JE sinx
b) JE COS X

2 .
C — (cos x + sinx
) | (cosx + sinx)
[ 2 :
d) —CO0S X — sinx)
mwx
Options:
1.1
2 2
2.3
4.4

Question Number : 95 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: 0

jv—l(x) _,'Iv+1(x)

a) ], (x)
b)  2],(x)
o J,()
dy  2].60)

Options:

1.1

2.z

332

4 4

Question Number : 96 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0



The polynomial 2x>+ x + 3 in terms of Legendre polynomial is
a) (4P,-3P, +11Py) /3
b) (4P, +3 Py -11Py) /3
c) (4P, +3P; +11Pg)/3
d) (4P;-3P;-11Pg) /3

Options:
1.1
2 2
3.3
4 4

Question Number : 97 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 Wrong Marks: O

Ify =x-vy.y(0)=1. the by Modified Euler’s method, the value
of y(0.1) 1s

a) 0.809
b) 0.909
c) 0.0809
d) 0.0897

Options:

1.1

22

3.3

4. 4

Question Number : 98 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

In which of the following method. we approximate the curve of
solution by the tangent in each interval.

a) Picard’s method

b) Euler’s method

c¢) Newton’s method

d) Runge Kutta method

Options:
1.1
22



2.3
4. 4

Question Number : 99 Question Type: MCQ Option Shuffling : No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0

If v'=3(1+x) - y.y(1) = 4, the by Euler’s method, the value of

y(1.2) 1s

a) 4.0
b) 4.84
c) 44
d) 044

Options:

1.1

2.2

332

4, 4

Question Number : 100 Question Type: MCQ Option Shuffling: No Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1 WrongMarks: 0
If v'=x(y + 1), y(0) = 1. the value of y(0.1) by Taylors Series
method of fourth order 1s

a) 1.100001
b) 1.010025
c) 1.000025
d) 1.040403

Options:
1.1
22
3.3
4. 4



