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S.E. (Electrical Engg./Instru. & Control) EXAMINATION, 2018
ENGINEERING MATHEMATICS—III
(2015 PATTERN)
Time : Two Hours Maximum Marks : 50
N.B. :— (i) Figures to the right indicate full marks.
(i) Use of electronic pocket calculator is allowed.
(iii) Net diagrams must be drawn wherever necessary.

(iv) Assume suitable data, if necessary.

1. (a) Solve any two : [8]
(1) %y+4% = sin 2x

(2) (D2+9)—;b iation of t thod

y = 1+ sin 3x y variation of parameters metho

(3) (4x + 1)2d2—y + 2(4x + 1)%{’ +y=2x + 1

dx?

(b) Solve by Laplace Transform method (4]
Py
g2t 9t) = 18t

with #0) = 0, ¥w/2) = O.

P.T.O.
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2. (a)

(D)

(o)

3. (a)

()

(o)
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Or

An inductor of 0.5 henry is connected in series with resistor
of 6 ohms. A capacitor of 0.02 farad and generator having alternative
voltage given by 24 sin 10f¢ (¢ > 0) with a switch K.
Forming a differential equation find the current and charge
at any time ¢ if charge is zero when switch is closed at
t = 0. [4]
Solve any one : [4]
(1) L[tjot et sin 3¢ dt]

25+1 }

-1 a7y -
o 1 [

Find Laplace transform of (1 + 2¢ — 32 + 4£) U (¢t — 2).
[4]

X 0<x<1
Find Fourier sine transform of Ax) = 2—-x 1<x<2 [4]

0 x> 2
Attempt any one : [4]

() Find ztransform of £k = (k + 1) (k + 225 k > 0.
(17) Show that

VL !
where x; = 6{(§j —(gj }, kK > 1.

Find directional derivative of ¢ = Xy2 + y23 at (2, -1, 1) along

the line 2(x — 2) = (y + 1) = (z — 1). [4]
2
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4. (a)

(D)

(o
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Or

Prove any one : [4]

_Nxo(1Y]_s@mmr (a.b

VI bV|—||= —
0 [ (rﬂ r r
(i) Vaer = o + Ler

r
Show that F =(6xy+ 2)7 +(3x% — 2] +(3x2 — y)k is irrotational
and find ¢ such that F = V¢. [4]
5 1 1\

Solve y; — 6Vl t gVk2 = (5) k > 0. [4]

5. Attempt any fwo :

(a)

(D)

(o

(a)
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Evaluate J. ) F.dr for F =(2x+ »7 +(3y— x/ and cis the straight

line joining (0, 0) and (3, 2). [6]
Apply Stokes’ theorem to evaluate

L4ydx+22dy+6ydz
where ¢ is the curve of intersection of x2 + )2 + 22 = 6z
and z = x + 3. [7]

Evaluate ”S r.n ds over the surface of a sphere of radius

1 with centre at the origin. [6]

Or

Attempt any two :

Using Green’s theorem evaluate I F.dr where
C

F =(2x—cos »)i+x(4+sin y)J

X P
1 i _+_ frey fr
where c¢ is the ellipse JCR 1, =z 0. [6]
3 P.T.O.
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(D)

(o)

7. (a)

(D)

(o)

8. (a)

()

(o
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Evaluate ”S (VxF).ds for F= Vi+ 7]+ xk where sis the surface

of paraboloid z = 1 — x¥2 — j2 above the XOY plane. [7]

Use Gauss divergence theorem to evaluate j L F.ds over the
cylindrical region bounded by x2 + 2 = 4, z = 0, z = q,

where F = x7 + yj + 2k [6]

If V = sinh x cos y find u such that u + iv is analytic

function. [4]
Evaluate q‘D 1+ 2 dz where c is the circle |zl = 1. [4]
¢ Az-2)
Find the bilinear transformation which maps points 1, 7
—1 of zplane onto 7, o, — 1 of w-plane. [5]
Or

Find ‘4 such that the function fz) = 2 cos 20 + ir? sin

(a0) is an analytic function. [4]
Evaluate Cﬁ 152+9 dz where c is the circle |z — 11 = 3.
¢ Az+3)

(4]

i—Zz

Show that under the transformation w = , X-axis in

i+z

z-plane is mapped onto the circle |wl= 1. [5]
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