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B.Tech 2nd Semester Exam., 2018

MATHEMATICS—II

Time : 3 hours Full Marks : 70
Instructions:

() The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.

(iii} Attempt FIVE questions in all.

(iv] Question No. 1 is compulsory.

1. Choose the correct answer (any seven) :
2x7=14

\{6) The Fourier series of the periodic
function
f(x]=x+x2,—1't<x$n
at x =7 converges to
iy =
(ii) 2n
(iti) >

(iv) n+m?
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(2)

(b) The radius of convergence of the series
S B4 2"

18

M S

i) L

(iii) 3 +4i

(iv) None of the above
{c) The Laplace transform of

3 cosh (5t) - 4sinh (5¢)
is ’
i) Bs-20) s>5
’ (s2 -25)
(3s-20)
-— 5
(s? -25)
(3s-20)
2 'S
(s2 +25)
. (3s-20)
i) ——,s8<
(s? +25)

(it) <5

>5
5

(d) If & (t) is the Dirac delta function, than
L (8% is
6 -1
(i) 0
(i) 1
(iv) None of the above
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(3)

(e) If L is the Laplace operator, then
_3
L [S 5) is

- (i)

|nm

()
t

(iii) QJE
t
(iv) 2 \/E
n

(1 If @(x,y 2 =3x%y-y>22, then Vo at the
point (1, 1, -2) is
(i) 12i-9-16k
(i) 6i-9j+4k
(iii) 6i-9j-4k
(iv) -12i-9j+16k

@ 1f a<b, then j:|(x-a3+(x—b)|dx is

equal to

o b-a)?

(i) B

(b* - a?)
2

... (@ -b%

(iti) —

() (b-a)?

(i)

( Turn Over )

(4)

(h) The value of [ x?y?dxdy over the

g

0

region x? +y2 <1lis

@

If A@ =2i-j+2k A@3)=4i-2j+3k,

then I; A- %dt is

(i) 5
(i) 10
(i) 15
(iv) 20

- 2 -

If A B C are three mutually
perpendicular vectors, each of

. - o> -
magnitude unity, then \A +B+C| is

equal to

(i) 3

afii) 3
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(iii) N2
fiv) 2
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(5)

/ﬂa) Test the convergence of

3,36 2 369 ;. 36912 4,
Zx+ x* + x> +
WX 270" "71013" Y7.10-13-16

“Examine the convergence of the series
/ of which the general term is
274%6%..2n-2"  2n
3-4.5.......2n-1)-2n 7+7=14

/9//(;3)’ State and prove the convolution
theorem for Laplace transform.

(b) Find

L 11—*"““)
(52 + 1,' [5‘4 4-4]

the convolution theorem. 7+7=14

using
4)((67 Solve the differential equation
g—z-‘;i +9y =cos2t y0) =1 y(a) =-1

using Laplace transform.

/[bf Evaluate th

—r 1
N e_sint g
ot

g Laplace transform.

e integral

7+7=14
usin

( Turn Over )
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(6)

/ Expand in Fourier series

=% -4<x<0
f(x)H{x, 0<x<4

and hence deduce that

F— ... ' 14

maluate by changing the order of
integration _

EJ::E_—ydydx

Yy

(b) Find the volume ofthe solid in the first
octant bounded by the paraboloid

z=36-4x2 ~-9y? 7+7=14

7. (a) Find the mass of a plate in the form of a
quadrant of an ellipse

2 2

X ¥
a’? b

whose density per unit area is given by
p = kxy.

Evaluate the following integral by
changing to polar coordinates :

1 P/[Qx-xQ} 2 o

.[o 0 ™+ y7) dy dx 7+7=14
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(7))

ME) Use diVeI‘gence theorem to evaluate

[IgA-ds,
where

A=4xi-2y%j+ 2%k

and S is the surface, x2 +y2 =4, z=0
"and z=3.

/./ﬂ?f/ - Find the directional derivative of .
0 (% y, 2) = x%yz+4xz? :
at (1, -2, -1) in the direction 2i - j - 2k.
7+7=14
9. (@) Evaluate
§c (x? -2xy)dx + (x2y +3)dy

around the boundary of the region
defined by y? =8x and x=2 using

Green’s theorem.

(b) Find (i) Ax(Ve)and (@ (V x A) X B, where

-

p . .
A=x2zi+yz®j-3xyk B =3xi+4zj-xyk

and ¢ = xy?z. 7+7=14
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