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Seat

No. [5057]-201

S.E. (Civil) (First Semester) EXAMINATION, 2016
ENGINEERING MATHEMATICS-III
(2012 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :(— (i) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.

(fi) Figures to the right indicate full marks.

(iit) Non-programmable electronic pocket calculator is

allowed.
(iv) Assume suitable data, if necessary.

(v) Neat diagrams must be drawn wherever necessary.

1. (@) Solve any two of the following : [8]
(i) (D2 — 4D — 4)y = e% gin 3x
(@) *D? —2xD -4)y=x"+2 logx

(iit) (D> - 2D +2) v = ¢“ tanx (using method of variation of

parameters)

P.T.O.
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(b) Solve the following system of equations : [4]

28x +4y -z =32
2x +17y +4z =35
x +3y +10z=24

by Gauss-Seidel method.

Or
2. (¢) A 3N weight stretches a spring ‘15 cm’. If the weight is pulled
‘10 em’ below the equilibrium position and then released. Find
the displacement function at any time . [4]
(b) Solve the following system of equation of Cholesky’s
method : [4]
2%, —x, =1, -x +3x, +x =0 and x +2x; =0
(¢c) Solve the following equation :

dy
=L _-x-2
dx Yo

using Runge-Kutta fourth order method, given that ¥y = 1 when
x = 0 and find y at x = 0. 1 taking 2 = 0.1 [4]

3. (¢) The first four moments of a distribution about the values of
5 are 2, 20, 40 and 50. From the given information obtain
the first four central moments, mean, standard deviation and
coefficient of skewness and kurtosis. [4]

(b) In a sample of 1000 cases, the mean of a certain test is
‘14 and standard deviation is 2.5. Assuming the distribution
to be normal, find how many students score between 12 and
15 given that p(z > 0.4) = 0.1554 and p(z < —0.8) = 0.2881.[4]
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(c)

4. (a)

()

(c)
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Show that :

F=(.eY cosz) i +(x.e” . cosz)j — (. sin Dk

is irrotational.
Or
Attempt any one :

(i) Show that :
F
Vi(r)y=/'(r) "
where

r=xi +yj+zk

(ii) Show that :

v? {l log r} = _—31

r r
Find the directional derivative of :

0= x2 — 2 — 222
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[4]

[4]

[4]

at the point P(2, —1, 3) in the direction of PQ where Q is

(5, 6, 4).

Given :

n=6,3x-185)=-3, X(y-50)=0, Xx - 18.5)" =19,

S(yv— 50)> =850, X(x— 18.5)(y - 50) = - 120,

calculate the coefficient of correlation.

3

[4]
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5. (¢) Find the work done by :
F = 2xy2 i+ (2x2y + y)}' + xz° i:',

in moving a particle from the point (0, 0, 0) to the point

(2, 4, 0) along the curve vy = x2, z = 0. (4]

(b) Evaluate :
[[F . ds
8

where F:L2 and ‘S’ ig the surface of the sphere
¥

x*+yr + 27 =4. [5]
(¢) Evaluate : [4]
”(V x F). dS
where

F=x?i +yj+xz°k,
and ‘S’ is the rectangular surface bounded by :
x=0,y=0,x=1,y=2,z=0.
Or

6. (@) Evaluate : (4]

I(sin y — ¥)dx + (xy* + x cos ) dy
C b

using Green’s theorem where ‘C’ is the circle :
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(b) Use Gauss’s Divergence theorem to evaluate : [5]

[[F.as

S
where
l?zyzf+xz}+xylg
and S is the surface of sphere :
x% + y2 +2z7 =1
in the first octant.

(¢) Prove that : (4]

[@x 7 .dr =2[a.ds
C S

7. (@) An elastic string is streched between two points at a distance
‘I’ apart. In its equilibrium position, A point at a distance
‘@ (@ < 1) from one end is displaced through the distance

‘0’ transversely and then released from this position. Obtain

y(x, t) the vertical displacement if : [7]
¥y _ 23
ot ox*
(b) Solve : [6]
o,
ot x>
if
(1) w0, t) =0
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8. (a)
(b)
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@) uld, t) =0
(iii) u(x, t) is bounded and

Uy . X

, 0 x< 1
I

(iv) ulx, 0) =

Or

A tightly streched string of length 7' is initially in equilibrium
position is set vibrating by giving to each of its points, the

velocity [7]

(a—yj = v, sin> (E)
at J, _, !

Find y(x, t) using :
2 2
wwwﬁ;ﬁpglgiﬂﬁld’_com
ot ox?

An infinitely long uniform metal plate is enclosed between lines
y =0 and v =1 for x > 0. The temperature is zero along
the edges ¥y = 0, ¥y = [ and at infinity. If edge x = 0 is
kept at a constant temperature ‘u;, find the temperature

distribution u(x, ¥). (6]
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