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S.E. (E & TC/CompJ/L.T./Elect/Instru.) EXAMINATION, 2007
ENGINEERING MATHEMATICS—IIT
(2003 COURSE)

Time : Three Hours ~ Maximum Marks : 100

N.B. :— (i) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 6 or Q. No. 6 from Section I and Q. No. 7 or
Q. No. 8, Q. No. 9 or Q. No. 10, Q. No. 11 or -
Q. No. 12 from Section IL°  ~ ~* ~°° ‘ 3 E

(ii) Answers to the two Sections should be written in separate
answer-books.

(iii) Neat diagrams must be drawn wherever necessary. 7

(iv) Figures to the right indicate full marks.

(v) Use of electronic pocket calculator is allowed.

(vi) Assume suitable data, if necessary.

‘ . SECTIONI _
1. (o) SolvAe/‘ the féliowing (any three) :' o Qy [12]

() (D2 -2D + 1) y = xe*sin 2x ' '
(ii) (D5 — D* + 2D3 - 2D%2 + D ~ 1)y = cos «x

ex

e +1

Gii) O? - Dy =

- v (D2 — 2D + 2)y = ¢* tan x (by variation of parameters)

. L 2
o mn U (p) (8x + 2)2 —ZTZ + 3(38x + 2) % — 836y = 3x2 +

4x + 1.

~P.T.O.
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A circuit consist of an inductance L, resistance R and condenser

1
of capacity C in series. An alternating e.m.f. E sin ot (0)2 = E)

is applied to it at time ¢ = 0, the initial current and charge

on the condenser being zero. Find the charge at any time

tifR2<%. ‘ ‘;"[4]
R

o Or
Solve the following (any three) : T [12]

@) (D4—4D3+6D2-—4D+1)y=ex+2’“+%

)

@) (D2 - 3D + 2) y = e

dx _ dy _ dz
WD Y@y 2y 22 2 - 3

(iv) (D% + 4) y = tan 2x (by variation of parameters)

d’y . dy
) «° W+xd_x — 3y = log x cos (log x).
Solve the system of equations : [4]
dx dy .
——wy=a t, — 4+ wx = a sin pt.
dt Y s p dt p

Show that u = %2 — y2 — y is harmonic. Find its harmonic
conjugate and corresponding analytic function in terms

of z. - T : T [6]
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Evaluate : o . mefas mpme R ;
- z+‘34 R
———dz,
i(z—Z)(z+1)2 ‘

where C is boundary of the square w1th vert1ces + 1.5,

t 15 AT (5]
z-1i
Show that W = 1_ iz maps upper half of z-plane onto interior
of the unit circle in w-plane. [5]
‘ Or '
If the function flz) = u + iv is analytic, find R2) if u + v
= sin x cosh y + cos x sinh y. ’ ' (6]
Evaluate :

-~ 2 +13z + 36

where C is the contour |z| = m. TR 6]

Find the bilinear transformation which maps the points
0, 1, 2 from z-plane onto the points 1, 1/2, 1/3 of the

w-plane. CE e {51
Using Fourier integral representation show that : [6]

T 2sin Ax - )»cos?»x x—x x>0>

| 5 - dh =

° LS 10 x <0
Find Fourier cosine transform of ; ‘ [6]

sin x |x]<=® -
flx) = o
|xf> =
3 ’ . .. PT.O.
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Find z-transform of (any two) : : (6]
@ Ak = 2% cos Bk - 4), & > 0

2k+1 k> 0
@) Ak

3k+1 k < 0

@) flk) = k2, B > 0.

Or

Find inverse z-transform of (any two) : [6]
; ——L— 3<|zl<4
® Coye-v

ZS

G D@ 2 A2

U2)]

z2

(iii) (z 1)(z 1) (by using inversion integral method).

2

3

Solve the difference equation : [6]
B+ 2) + 3k + 1) + 2fk) = O,

given f0) = 0, A1) = 1.

Solve the integral equation : [6]

=35

| f(x) sin Ax dx = ¢ _.
. x





[image: image5.png]7. (a)

()]

(c)

8. (a)

®)

[3162]-157

SECTION II

Find Laplace transform of (any two) :

@ cost R
i ~ IR
JZ S I i I i
- 2 ’ )
.. sin“¢
(i) 7

i) F@ = {o t<3

e gin3(t - 3),t>3

Solve by Laplace transforfﬂ method, y"

(8]

+ 2+ y = te

y(0) = 1, y(0) = -2. 4
o .

Find the Inverse Laplace transform of m‘i)—z by using

convolution theorem. ' : ' ‘ [4]
or i

Find Inverse Laplace transform of (any two) : . [8]

; log s+b soE ifg':,:- fran

@ s+a S

@ Sls+4 . Cn i e .

s e e 82 b

@) Grap ©

Using Laplace transform, evaluate : (4]

J t* ¢ sinh 2t df.
! o E
5

P.T.O.





[image: image6.png]/(C)

9. (a)

(b)

(c)

10. (a)

®)

(c)

[3162]-157

Find Laplace transform of : (4]
1,0<t<a
t) =
f@® {—1, a<t<2a
and
&t + 2a) = f@).
Prove the following (any two) : [8]

o v (ro(3)-2e2

(i) w(‘fjf);%?*(&ﬂf

r r? r’

Git) Vi =¢€ + ée’,

r ,
Find the directional derivative of ¢ = e%* cos yz at (0, 0, 0)
in the direction of tangent to the curve x = ¢ sin ¢,
y =a cos t,z=at at t = T, 5]
4

For a solenoidal vector field, show that :

curl curl curl curl E=v* E. (4]

Or

Show that f = 77 is conservative and obtain the scalar potential
associated with it. ' ) [6]
A scalar field ¢ has at the point (1, 2), the directional derivative
2 in the direction from (1, 2) towards (2, 2) and -2 in the
direction from (1, 2) towards (1, 1). Determine V¢ at (1, 2).
Also find the directional derivative of ¢ at (1, 2) in the direction

from (1, 2) towards (4, 6). : . {6]

Find the angle between the surfaces x® + y2 + 22 = 9 and

z = x2 + y2 — 3 at the point (2, -1, 2).. (5]
6
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Find the work done in moving an object in a field F =
(y2 cos x + 2% i + (2y sin x — 4) j + (Bxz% + 2) &k from

0, 1, -1) to (g—,—l,Z). : 5]

Verify Stokes’ theorem for f=@x-y)i-y2*ji~ y°zk and for
the surface S of the sphere x2 + y2 + 22 = 1 in the upper

half and C is the boundary. - [8]
If S is a closed surface, show that the volume enclosed by
. . 1 A
S is given by gjsj 7.A dS. [4]
Or
Maxwell’s equations are given by : [5]
V.E=o,v.ﬁ=0,v><E=—@,v><ﬁ=§E
ot ot
Show that :
_ . 2
E and H satisfy Viu = %téﬁ
Verify divergence theorem for : i8]

f=@"-y2)i+ (¥ —2x)j+(2° - xy)k
over the volume bounded by x = 0, y = 0, 2z = 0, x = a,
y = b, z = c
Using Green’s theorem, show that the area bounded by a simple

closed curve C is given by %I(x dy - y dx). Hence find the

area of the ellipse x = @ cos 6, y = b sin 0. ‘ 4]
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