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1. (a)

(b)

ENGINEERING MATHEMATICS—III
(2015 PATTERN)

(i) Answer Q. No. 1 or Q. No. 2, Q. No.

: 50

3 or

Q. No. 4, Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.

(i) Neat diagrams must be drawn wherever necessary.

(iiz) Figures to the right indicate full marks.
(fv) Assume suitable 'data, if necessary.

(v) All questions are compulsory.

Solve any two of the following :
G) (D% + 13D + 36)y = e % 4+ sinh «
(i) (D% — 2D + 2)y = ¢ + tan «x

(using method of variation of parameter)

d* d
(iif) x2d—“2v ~ 4+ 6y = a5,
X

Using Fourier integral representation show that :

T A7 sin Ax
JLcM: e™® cos x, x > 0.
0

T
A+ o4 2

[8]

[4]

P.T.O,



Or

2. (a) A body of weight 9.8 N is suspended from a spring having
constant 4 N/m. Prove that the motion is one of the resonance
if a force 16 sin 2¢ is applied and damping force is negligible.
Assume that initially the weight is at rest in the equilibrium

position. [4]
(b) Solve any one : [4]

(i) Find the Laplace transform of :

t
cosh ¢ I e cosh(f) dt.
0

s —2
(ii) Find the Inverse Laplace Transform of cot‘l( 3 j

(c) Using Laplace transform solve the D.E. : (4]

y' o+ 2y + yo= tet, y(0) = 1, y'(0) = -2.

3. (a) If [4]
SF = 27, Sfx = 91, Sfc2 = 359,
S = 1567, Sfxt = 7343

Find the first four moments about origin. Also find

U9, U3, Hy4.
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(b) An unbiased coin is thrown 10 times. Find the probability of
getting exactly 6 heads and at least 6 heads using binomial

distribution. (4]

(¢) Find the directional derivative of xy? + yz3 at (2, -1, 1) along

the line 2(x — 2) =y + 1 = z — 1. (4]
Or
4. (a) ~Obtain regression lines for the following data : (4]
x y
6 9
2 11
10 5
4 8
8 7
(b) Prove the following (any one) : (4]

@ V()=S0 +21(0)
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(c)

5. (a)
(b)
(c)
6. (a)
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Show that the vector field [4]
F :(x+2y+4z)zT+(2x—3y—z)]_'+(4x—y+2z)l;
is irrotational and hence find scalar function ¢ such

that F = V¢.

Evaluate :

Q) —
1|
QL
|

where

F =x% + xyj_'
and C is the straight line y = x, joining (0, 0) and (1, 1).
Prove that : [4]

[[ vy —yve)-as m (6V2y - yV?¢)av

Use Stokes’ theorem to evaluate : [5]

[ (*yi w2z +6yk)-ar
C
where C is the curve of intersection of

x2 + y2 22 = 22 and x = z - 1.
Or
Evaluate : [4]
j F.dr
C
where

F = Xyle + yj
and C is curve x = ¢, y = ¢2, joining ¢ = 0 and ¢ = 1.
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(b)

(c)

7. (a)
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Evaluate : [5]

I

g2l
U
“|

where

F =yzzT + zx]_' +xyl€
and S is the upper part of the sphere

2 + y2 4+ 22 =1

above xoy plane.

Evaluate : [4]

where

F =xy7 + y]_' + z22xk
and S is the surface of a rectangular lamina bounded by :

x =200,z =1,yv = 2, 2z = 0.

Solve the wave equation [7]

ot? o2

with boundary conditions :
@ u@, ) = 0, V¢
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(b)

8. (a)

[5152]-511

(@) wul, t) = 0, Vt
@) 5 = 0,

Gv) ulx, 0) = a sin%

Solve the heat equation [6]
a_a
ot ox?

for the function wu(x, ¢), subject to the following conditions :
(@) u©, ) =0

@) ul, t) = 0, Vvt

(@it) wlx, 0) = x, 0 <.x < [

(iv) ulx, o) is finite.

Or
Solve the Laplace equation [6]
2 2
ZC—Z + ;—Z =0
subject to condition :
(@)  ulx, 0) =0
(@) ulx, D) =0
(@ii) u(wo, y) = 0,
(Gv) w0, y) = ay.
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(b) Use Fourier transform to solve : [7]

ou o%u
~ o5, 0<x <o >0
Ot .0x

where u(x, t) satisties the conditions :

(auj 0 0
; ) it _ ;
(1) ox AN > >

X 0<x<l
(zt) ~ulx, 0) =

0 x >

(7it) lulx, t)l < m.
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