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S.E. (Mech.) (First Semester) EXAMINATION, 2012
ENGINEERING MATHEMATICS—III-
(Common to, Mech. S/W-Pvrod'u'ction, Prod. S/W & Industrial)
~ (2008 PATTERN) |
Time : Three Hours v 7 ' Maximum Marks : 100
N.B. :— (i) Answer three quéstidns from Section I and three questions
from Section II
(i) Answers to the two S.ections should be written in separate
‘answer-books. | |
(iit) Neat diagrams must be drawn Where\?er neceséary.
(iv) Figures to the right indicate full marks.

() Use of electronic pocket calculator is allowed.

(vi) Assume suitable data, if necessary.

SECTION 1
1. (@) Solve any three - (12]
(i) ;(D2+4)y=x3 +x2+x+1 |

P.T.O.
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Gi) (D% -5D +6)y=e? coshx

(i) (D2 - 2D + 1) y = xe* cosx
(iv) [:xzD2 ~ 2xD - 4]y =x2 +4 where D E'_QZ__
_ dx

The equations of motion of a particle are given by :

dx

— =0,
at Y

| .
@ = mx,

wh.er'e m is ‘some constant. Find the path of the
particle. S - | - 5]
Or

Solve any three : | o , [12]

@ [@e+1'D?-202x+1)D-12]y=x

(b)
2. (a)

()
[4262]-114

. dx 0 dy  dz
2 3z -4y 4x-2z 2y-3x

(1ii) (D? + 5D - 8)y = cos? (3x)

(iv) [D3' - 5D% + 8D - 4:]‘y =e3* +2%% 14 where D= —d—
Solve by using method of variation of parameters :
d?y 2 _
dx? y—1+ex' 51
2,
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3. (a) Find Laplace Transforms of any two of the following : 6]
(i) L[e‘zt cos? t:l | |

@) L[tef sint ] |

(Gid) L[Si?t]-

method :
d L
& L 3x(t)+ 2 I x(t)dt =t
dt
-
where x(0) = O. | - [6]
(¢) Find Fourier Transform of fix) = e x|, [5]

Or

4. (@) Obtain in\}erse Laplace transforms of any two of the

| following : . _ : [8]
) lo s+4).
@) & s+ 8
s+1

v (ll) (S +6)4

‘ 3s+ 7
@) 2 953"

[4262)-114 3. PTO.
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b)
- () }

5. (@)
b)
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Evaluate the following integral by using Laplace transforms :
J- e 2t cos? ¢ dt. 4]
0
Solve the integral equation :
J- f(x) coshix dx =e™, A >0. [5]
0. '
A string is stretched and fastened to two points L apart. Motion
is started by displacing the string in the form :
| u= asiﬁ (E)
from Which it is released at time ¢ = 0. Find the displacement
u(x, t) from one end by using wave equation :
u 4 0%
— = c? 5 8]
ot 0x
An infinitely long uniform metal plate is enclosed between
lines y = 0 and y = L for x > 0. The temperature is zero
along the edges y = 0, y = L and at infinity. If the
edge % = 0 is kept at a constant temperature ug, find the
temperature distribution u(x, y). [8]
4
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6. (a)

- (D)
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Or
The temperature at any p01nt of the insulated metal rod of -

one metre length is given by the differential equation :

ou_ 20%
ot oxZ’

Find u(x, t).subject to the following conditions :
G) w0, t) =0

Gi) u@, 8 =20

(iii) ulx, 0) = 50.

Use Fourier sine transform to solve the equation :

ou Pu ‘
5;=25:;2', 0 < x < o 't > 0

subject to the conditions :

(i)~ ulx, 0).= ¢¥, x > 0

Gi)) u > 0, == — 0 as x - . [8]
. 7 dx o

5 . PT.O.
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SECTION II
7. (@) The following are runs scored by two batsmen A and B in
ten innings :

Batsman A Batsman B

0 o7

27 12
0

36 96

82 . 13

45 8

7 i

13 | 8

65 ' . 56

u 15

Who is more consistent batsman ? | (5]
(b) The first four moments about working mean 3.5 of a distribution
_are 0.058, 0.452, 0.082, 0.5. Calculate the first four moments

about mean, mean, .Bl’ Bo. : | [6]

[4262)-114 6
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(¢) According to past record of one day infernationals between
Indié and ngistan, Iﬁdia ‘has won 15 matches and lost 10.
If they decide to play a seﬁes of 6 métches‘ now, 'What is ’
the probability of India Winning the séries ? (Draw is‘ ruled

out.) , _ | , o ' | (5]

Or
8. (a) Find the coefficient of éorrelation for the following data : [6]

10 18
14 | Y |
18 | 24
22 6
% 30
30 ‘ 36

bh) Aésume that the probability of an individual coal miner being

killed in a mine accident during a year is 2400 ° Calculate
the probability that in a mine employing 200 miners, there
will be at least one fatal accident in a year. (5]

[4262]-114 S | PTO.
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¢) In a saﬁlple of 1000 cases, the mean of a certain test is
14 and standard deviation is 2.5. Assuming the distributio;l
to be nprmal,,ﬁnd }how’ many students score between 12
and 15.

0.2881

Given : Az = 0.8)

Az = 04) = 01554. - 5]

7 =@ sinht + b cosht

where @ and b are constant vectors, then prove that :

, déf —
(¥) —(it?:r_
) ExLl_gxb, . o

(6) Find the directional derivativé of & = e2* cos yz at (0, 0, 0)
~in the direction of'tange.nt to the curve x = a sin t,y = acost,

[5]

2 = at at t =

o

[4262]-114 8
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Prove the following Vectdr identities (any two) : [8]

@) V‘z-(r2 log r') =5+ 6logr

(i) v-‘[r v (}_H _ 2&5_1_2_2 |

r r
- laxr 2¥n noo,_ _\_
(iii)' VX[ o Jz( o ) rn+2( r)r
>Or‘

If directional derivative of :

o = axzy + byzz + 22

at (1, 1, 1) has maximum magnitude 15 in the direction

B parallel to :

(c)
10. (a)
®)
(c)

[4262]-114

x-1 y-3
R )

=z
Find the value of a, b, c. | | (6]
Verify whether the vector field : |

—

- F =i(’2,xz3 + 6y)z+ + (6x - 2y2) ] + (3x222 - yz)k

is irrotational. If so, find the S’Calar potentjal ¢ such that F
=Vvo. S | [6] )
Show that : | |
o F‘ - c'i.:; r
s solenoidal ﬁeld_.‘ | - - [8]
9 » ~ PTO.
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11. (a) Find work done by a force field :
I_’"=(2xé-y—z)f+(x+y—zz)7+(3x—2y+4z)7e-

in moving a particle once round the circle %2 4+ y2 = 9 in

XY plane. 6]

(6) Use Stokes’ theorem to évaluate-:

f (4yf + 22] + SyE) - dF
¥ .
where C is the curve of intersection of x2 + y2 + 22 = 2

and x = z - 1. (6]

| (¢) Evaluate :

.” (xstT + 537 + ,z3_7c-) - dS,
]
where S is the surface of the sphere :

x2+y2+22=16 [5]

Or

12. (@) Evaluate fF'dF for :

F= (5xy - 63&2)1T +(2y —4x)j
along curve C : y = x3

in XY plane from point (1, 1) to
(2, 8). (6]
[4262]-114 10
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b)

(c)
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Evaluate : |
[[ (7x%)- a8
s
where
F=(@2y+x)i+(x-9)J7+(z-x)k
and S is the surface of the region bounded by x = 0,
y =0and x +y + 2 = 1 which is not included in the

XY plane. , [6]

Evaluate, :

over the surface of “a’sphere--of radius a with centre at

Corigin. o (5]

11
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