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S.E. (Electrical/Instrumentation) (I Sem.) EXAMINATION, 2014

ENGINEERING MATHEMATICS-III

(2012 PATTERN)

Time : Two Hours

Maximum Marks : 50

N.B. :— (1) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6 and

Q. 7 or Q. 8.

(i1) Figures to the right indicate full marks.

(iit) Assume suitable data, if necessary.

(iv) Neat diagrams must be drawn wherever necessary.

(v) Use of electronic non-programmable calculator is allowed.

1. (a) Solve any two of the following :

d’y  .dy
eV ey
@) dx2 * dx
2
(2) % —y =xsinx
X
d%y _dy
LV 9%

[8]

+2y=¢"tanx (by method of variation of

parameters).
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2. (a)
b)
(c)

3. (a)
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Find Laplace transform of :
f)=elsint Ut—m)-

Or

Solve simultaneously the following equations :

du ) dvu
— +v=sinx, —+u=cosx,
dx dx

Find (any one) :
(1) L[ -1) sin2¢]

2(s+1) }

s2+25+10

2) L‘{

4]

[4]

[4]

Using Laplace transform method, solve the differential

equation :
2
a7y _gdy _q
dx? dx
d.
when x = 0, y = 0 and d—z=0

[4]

Find the Fourier sine transform of the function f(x)=e¢™* and

hence show that :

o0 .

J» xsinmx T _m
2

o 1+x 2
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(b) Find z-transform of flk) where : [4]

f(k)y=3% |, k<0
—ok  Rk>0"

(¢) Find the directional derivative of : (4]
b=xy> +yz> at P(1, -1, 1)
towards the point Q (2, 1, -1).
Or
4, (a) Prove the following (any one) : [4]

(i) V.@VY - ¥V =V - ¥V

axr a 3@.r)_
7 V x =—— 4+ r
(i) ( 3 j 3 5 .
(6) Find inverse z-transform of F(z) where : (4]
F)=——, |2]>5
(z—-5) '
(¢) Find filk) given that : [4]

1 1Y
f(k+1)+§f(k)=(§J , k>0, f(0)=0,
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5. (a)

(b)

(c)

6. (a)

(b)
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Evaluate : [4]

o —,
=
Q
]l

along the straight line joining points (0, 0, 0) and (1, 2, 3)

where F =3x% + (2xz — y)j + zk.

Use Stokes’ theorem to evaluate : [5]

j (4yi+ 22 +6yk).dF
¢ b

where curve ‘¢’ is the intersection of sphere x2 + y2 4+ 22 =22

and x=2z-1.

Prove that : [4]

[[ @vy—yve).ds =[] (¢v2w—w2¢).du_

Or
Find the work done in moving a particle once round the circle
x2 + y2 = ¢2 ; z = 0 under the force field : [4]
F =(siny)i + x(1+cosy)j.
Prove that : [4]
[ @x7r) .dr=2a.|[ ds
c S )
4
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(c)

7. (a)
(b)
(c)

8. (a)
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Evaluate : [5]
[[ F.ds

over the surface of cylinder x2 + y2 =4,z =0, z = 3 using

divergence theorem, where F =4xi- 2y> j+ k.

If (4]

V= 2—y2
x“ +y°?

find v such that f(z)=u +iv is analytic function. Write f(z)

in terms of z.

Evaluate : [5]

@idz

. (z2+22+5) ?

where ¢ is a circle |z-2i|=3/2.

Find the bilinear transformation, which maps points 0, —1,

of z-plane onto points -1, —(2 + i), + ¢ of w-plane. [4]
Or
Find the condition under which : [4]

u=ax3 + bxzy + cxy2 + dy3

is Harmonic function.
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(b) Evaluate : [5]

2J.n do
5 5-3 cos0

using Cauchy’s theorem.

(¢c) Find the image of st. line y = x under the transformation

_z-1

w .
z+1

4]
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