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Instructions:

(1) All questions are compulsory. (2) All symbols have their usual meanings. (3) Figures to the right indicate maximum marks.
(4) Begin a new question on new page and solve all the subquestions together. (5) If you use any notations othet
than standard notations, describe them specifically so that your answers become self explanatory.(6) The required statistica!
tables are provided in the question paper.

Q1]
(A) Determine whether the following statements are True or False. Justify your answes.
(i) Let T'(x,y, z) be a differentiable scalar function that represents a surface S : T'(x, y, z) = ¢ and gradient
of T" at point P on S is not zero. Then there is no change in the value of 7" at P in the direction of »
tangent to any curve on S through point P.
(ii) The periodic function f(z) = | cos 5x| where —7/10 < = < 7/5 is an even function. [3]

(B) Find the Fourier series of

1+ (2z/7) if (-7 <z<0);

f(z) =
1= (Q2z/7) if (0<z<m)
Hence show that 1 + 5 + 5= -+ = Esi B
(C) Using div(f7) = fdivo+7-Vf and V(f*) =nf""'V/f,
find div 7, where ¥ = (22 + y? + 22)"%/2(zi + yj + zk). (2]

(D) Show that the vector field ¥ = [2zyz?, 2222 + 2 cos(yz), 2z?yz + y cos(yz)] is conservative. Determine the
corresponding scalar potential. [2]

Q2]

(A) For any two following surfaces, give a parametric representation with limits of parameters.
(i) Portion of plane 3z + 4y + 6z = 24 in the first octant.
(ii) Parabolic cylinder z = 422,0 <y <3,z >0
(iii) Cone z = 24/2%2 + 2, 0<2< 1,2 <0 2!
(B) Find the moment of inertia (M.1.) about z axis of the curved surface of cylinder 72 +y2 = 1,0 < z < h y >
with density § = yz.
Note: M.I. about L = [ [ r?6 dA where 7 is the perpendicular distance from point (x,y,z) to axis L. [3]

(C) (i) State Stokes’s Theorem and prove Green’s theorem as a special case of Stokes’s Theorem. [2]

(ii) Evaluate // F .7 dA where F = [2%,y?, 2%]; S : the surface of the sphere 22 + y? + 22 = 4. (3
»

OR
(C) Find the flux across the curved surface of the paraboloid z = 2% +y?, 0 < z <4,z > 0 when the velocit:
vector is V = [z, v, z] -
Q.3
(A) Is L(f(at + b)) = F(as + b) where F(s) = L(f(t)) true? Justify your answer. [2

(B) Solve the initial value problem by using the Laplace Transforms. Show all the details.
y" + 2y + 5y = 50t - 150: y(3) = -4,y/(3) = 14 4




(C) Attempt any two: (4]

9
(i) Find inverse laplace transform of m -2

(ii) Prove the following Rule -

usom = | " F3)d() where F(s) = L(/(1))

(iii) Using Laplace transform, find the current in a circuit containing series combination of inductor,
resistor and capacitor with values - R = 2 ohan, L = 1H,C = 0.5F.1(0) = 0,4(0) = 0.
v=1kVifO0<t<2and 0ift > 2.

Q4]

(A) Let a continuous random variable X have density function f(z) which is symmetric about the mean .
Then the k' central moment of X is defined as

e o
1-

[~ .
EHX~uﬁ):j (z — )" f(z)da.

Prove that k** central moment is zero if k is odd. (2]

(B) An important factor in solid missile fuel is the particle size distribution. Significant problems occur if the
particle sizes are too large. From production data in the past. it has been determined that the particle
size ( in micrometers) distribution is characterized by

3o~ if (2> 1);
f@) =

0 elsewhere

(i) Verify that this is a valid density function.

(ii) Evaluate F(z) and hence find the probability that a random particle from the manufactured fuel

exceeds 4 micrometers?

2]

(C) Five is the average number of oil tankers arriving each day at a certain port city. The facilities at the

port can handle at most 8 tankers per day. What is the probability that on a given day tankers have to

be turned away? (1]
(D) A soft drink machine is regulated so that it discharges an average of 200 ml. cup. If the amount of drink

is normally distributed with a standard deviation equal to 15 ml.,

(i) How many cups will probably overflow if 230 ml. cups are used for the next 1000 drinks? [1.5]

(ii) Below what value do we get the smallest 25% of the drinks? [1.5]

(iii) Test the hypothesis p = 200 against u # 200 if it is observed that a random sample of 50 cups contain

201 ml on an average. Use 5% level of significance. 2]
OR

(D) The faces of a thin square copper plate of side 24 cm. are perfectly insulated. The right side is kept at
20 °C and the other sides are kept at 0 °C. Find the steady state temperature u(z,y) in the plate. Show

all the details. (5]
Q.5]
. 0%u 0%t
A) (i) State the general solution of one dimensional wave equation —— = ¢°—— subject to boundary
ot? Ox?
conditions u(0,t) = u(L,t) = 0 for all ¢. 1]

(i1) Using solution in (i), find the-deflection u(x,t) of the string of length L = 7 when ¢ = 1, if the initial
velocity is zero, and the initial deflection is

A8

if (0<z<7/2):
flz) =

1-%2 if (m/2<z<w)




(A) (i) State the general solution of two dimensional wave equation — = ¢

(iii) Express u(x,t) as superposition of two functions ( show details) and also sketeh w(r, () for i 27/

OR

(?9?; z(g—;—z + %j/%) subject Lo boundary
conditions u = 0 on boundaries of rectangular membrane. (1!
(ii) Using solution in (i), find the deflection u(x,y, t) of the square membrane with ¢ = 1, if initial velocity
is zero and the initial deflection is given by

flz,y) =kzy(l-z)(1 —y)a=b=1 [2!

(iii) Define nodal lines and sketch them for the eigen functions w1, and us;. [2

(B) Ends A and B of a bar of length 10 cm are kept at 20 °C' and 40 °C respectively until steady statc

conditions prevail. The temperature at A is then suddenly raised to 50 °C' and at the same time al I'
lowered to 10 °C' and these are maintained. Find the subsequent temperature distribution. |5

OR

(B) Obtain the temperature u(z,t) at any point z and at any time ¢ > 0 in a thin long bar of length L whare

0 502
the heat flow is governed by the PDE —c%: = cza—g if both the ends are insulated and initial temp. i
by

“given by u(z,0) = f(z). [5]
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Table A8
Normal Distribution

Values of z for given values of O(z) [see (3), Sec. 22.8] and D(z) = O(z) - P(~2)
Example: z = 0.279 if O(z) = 61%; 7 = 0.860 if D(z} = 615%‘

| ~2.326 0.013 41 -0.228 0.539 81 rro.~878 1311
2 ~2.054 0.025 2 -0.202 0.553 82 0915 1341
3 ~1.881 0.038 43 ~0.176 0.568 83 0.954 1372
4 ~1751 0.050 44 ~0.151 0.583 84 0.994 1.405
5 ~1.645 0.063 45 -0.126 0.598 85 1.036 1.440
6 ~1.555 0.075 46 -0.100 0.613 86 1.080 | 1476
7 -1476 | 0088 47 -0.075 0.628 87 - 1126 1.514
8 ~1.405 0.100 48 ~0.050 0.643 §8 175 1.555
9 ~ 1341 0113 49 0.025 6659 89 1227 1.598
10 ~1.282 0.126 5(; 0.000 0.574 90 [ 282 1,645
1 ~1227 0.138 51 0.025 0.690 91 1.341 1.695
12 ~1.175 0.151 52 0.050 0.706 92 1.405 1751
13 ~1.126 0.164 S3 0.075 0.722 93 1.476 1.812
14 ~1.080 0.176 54 0.100 0.739 94 1555 1.881
15 ~1.036 0.189 55 0.126 0.755 95 1.645 1.960
16 0994 | " 0.202 56 0.151 0772 9% 1751 | 2.054
17 ~0.954 0215 57 0.176 0.789 97 1881 | 2.170
8 -0915 0.228 58 0.202 0.806 97.5 1960 | 2.241
19 -0.878 0.240 59 | 0228 0.824 98 2054 | 232
20 ~0.842 0.253 60 0253 0.842 99 2326 1 2576
2 ~0.806 0.266 61 0279 0.860 49,1 2366 | 2612
2 -0.772 0.279 62 0305 0.878 99.2 2409 | 2652
23 -0.739 0292 63 0332 0.896 99.3 2457 | 2697
2% -0.706 0.305 64 0358 0.915 99.4 2512 | 2748
25 ~0.674 0319 65 0385 0.935 99.5 2576 | 2.807
26 -0.643 0332 66 0412 0.954 99.6 265 | 2878
27 -0.613 0.345 67 0.440 0.974 99.7 2748 | 2968
28 -0.583 0.358 68 0.468 0.994 99.8 2878 | 3.090
29 -0.553 0372 69 0.496 1.015 99.9 3090 | 3291
30 ~0.524 0.385 70 0524 1.036
31 ~0.496 0.399 71 0.553 1.058 99.91 3121 | 3320
kY) —0.468 0412 7 0.583 1.080 99.92 3156 | 3353
v 33 ~0.440 0.426 73 0.613 1.103 99.93 3195 | 3390
34 ~0412 0.440 74 0.643 1.126 99.94 3239 | 3432
35 ~0.385 0454 75 0.674 1.150 99.95 3291 | 3481
36 ~0.358 0.468 76 0.706 1.175 99.96 3353 | 3540
37 -0332 0.482 77 0.739 1200 || 99.97 3432 | 3615
38 -0.305 0.496 78 0.772 1227 99.98 3540 | 3719 -
39 -0279 0.510 79 0.806 1.254 99.99 3719 | 3.891
40 -0.253 0.524 80 0.842 1.282




