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Instructions

Answer only Six (06) questions.

No. of pages in the paper - 05

State any assumptions you use.

Do not spend more than 30 minutes for one problem.
Show all your workings.

All symbols are in standard notation.

Request statistical table.

a) Evaluate j jxy(x + y)dxdy over the region R bounded by y = x’andy = x.
R

'b) Evaluate the surface integral of the function e" "2 over the region bounded by

x’+y*<4,x>0and y20.

a) 1.

ii.

il

ii.

1ii.

What you meant by solenoidal?
Show that 3y“z”i+4x’z" j—3x” y” k is solenoidal.

Find the p such that the vector field F = (x+zy)i+ (y- 22)14- (x+ pz)k is

solenoidal.

Define the term irrotational.

Show that F' = (y+z)i+(z+x)j+(x+ )k is irrotational.

Find a scalar function ¢ such that F =V¢, where F is defined in (ii).




03.

04.

05.

06.

07.

(a)
(b)

(©)

.

b)

b)

c)

State Gauss divergence theorem.

Verify divergence theorem for F = 4xyi — y* J + yzk taken over the cube boundeq
byx=0,x=1,y=0,y=1,z=0,z=1.

Evaluate j F.n ds, using the divergence; where F = yzi+ zx J+xyk and S is the
J :

part of the surface of the sphere x* +y*+z> = 1 which lies in the first octant.

State the Stoke’s Theorem.
Verify Stoke’s Theorem for F = (2x— y)i—yz’ J- y*zk , where S is the upper

half of the sphere x*+y*+z*= 1 and C is its boundary.

Find the image of the region bounded by a circle of radius 2, a circle of radius 5,

line 6 = % and line 8= Z;— under the mappings,

i w=z il. w=z
Expand f(z) = (T—Eﬁ(tzlia—) in a Laurent series for
1. ‘z‘ <1

ii. 1<|z<3

i  |z-3>1

Let f(z) = 2> — 1022+ 32z — 32 . Show that z = 2 is a root of f (z).
Find the roots of f(z).

State the residue theorem.

2z —15z+30
-10z% +32z-32

Evaluate nj' S dz for each of the following circles C,
oz

i C:lz=3 i Cilz-4=1

Find the Fourier integral representation of the function,

0 s If <0
f(r)=§ L i t=0
™ if >0




ii.

Find the Fourier cosine transform of f(x) = ¢, x > 0 where a is a positive constant

du

COS ux
2 2

and hence evaluate j
sa’+u

Find the Fourier sine transform of f(x) = xe™

Let a transformation from a co-ordinate system X; to a co-ordinate system x; be

V3

2
defined by xf = o;;X; where a(U = _{i

1

4

(a) If A=—i, +2i, - 2i,, find its components in the x| co-ordinate system.

Al&blwwl»—a
w‘&wl»— o

(b)  If B =2i] +2ij —3i, find its components in the x; co-ordinate system.

i) The moment of Inertia tensor of a certain body is given by
0 2 1
I,={2 0 1
1 13

Show that in the co-ordinate system x; defined by X, =0,

H$]‘H
sl- °

(@)=

St -
S-5
S

11*1 =-2, 1;2 =1, 1;3 =4

The components of a moment of inertia tensor are given by
2 00

(,)=|0 3 2
0 2 3

(a) Find the eigen values and the principal axes of the tensor.

(b)  Express the tensor with respect to its principal axes.

3




10.

11.

(©) Write the equation of the transformation relating the co-ordinates x; with that
determined by the principal axes.

(d)

Verify the results in (b) using the transformation law for second order tensor.

In a study of the effects on students for three different teaching methods, a group i'andomly
assigned 30 of second grade students to teach in three of teaching methods (A, B, C). The
results for the appropriate test as follows.

Do these data provide sufficient evidence to indicate that different teaching methods have

different effects on students? o= 0.05

Teaching Test Scores
Method
A 24 |16 | 16 | 16 | 10 | 15| 19 | 17 | 25 | 13
B 1310908 08 |09 | 15| 15| 14| 14 | 13
C 10 {03 0600309 ]| 1007 10| 02| 09

A furniture company manufactures desks, tables and chairs. Each product needs the-
‘limited resources of lumber, carpentry and finishing; as described in the table. At most 5
tables can be sold per week. Maximize the weekly profit.

Rupees)

Resource Desk Table Chair Max. Availability
Lumber (board 8 6 1 48
ft.)
Finishing hours 4 2 1.5 20
Carpentry hours 2 1.5 0.5 8
Max demand Unlimited 1 Unlimited 5
Profit (in 100 60 30 20




Then the linear programming model is formulated as;
Maximize z = 60x; + 30x, + 20x;
~ Subject to 8x; + 6x, +x3 < 48

ly C4xy +2x0+ 1.5%3

< 20
© 2x; + 1.5%, +0.5x3 <8
X2 < 5
e

X|,%,X 20

Where x; , X, and x3 be the number of desks, tables and chairs manufactured and
the weekly profit be z (in 100 rupees). Obtain the optimal solution for above Linear
programming model using Simplex Method.

- Copyrights reserved -
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¥, 1 “ 2 ‘ 3 ‘4 ‘ 5 6 7. 8 9 10 12 m —nlul_ 20 24 30 40 T 60 120 o« u
L1 1614 | 199.5 | 2157 | 2246 230.2 | 234.0 | 236.8 240.5 241.0 | 2439 (2459 ;2480 | 2491 [250.1 |25t 2522 2533 12543
2] 1851] 19.00] 19.16f 1925} 1930 1833 19,35 19.38 1940 | 19411 19,431 1945 ] 19.45] 1946 19.47 19.48 | 19.49 | 19.50
3l 1013 9.55 9.28 9.12 9.01 B.94 8.89 - 8.81 8.79 8.74 8.10 | &.06 B.64 8.62 8.59 8.57 8.55 8.53
4 1.71 6.94 6.59 6.39 6.26 6.16 6.09 - 6.00 5.96 5.91 5.86 . 5.80 5.17 5.18 s 5.69 5.66 5.63
i) 6.61 579 5.41 5.19 5.05 495 4.88 1 4,77 4.74 465 1 482 1.56 4.53 L4.50 ) 446 4,43 440 436
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.10 4.06 4001 1094 3.87 1.54 J.81 3.77 3.74 7 367
7 5.59 4,74 435 4.12 1.97 3.87 3.79 3.68 3.64 3.57 | A5 3.44 34Y) 338 3.4 100 3.27 323
--8] 832 446 4,07 384 362 3.58 3.50 339 3,35 3.28 ¢ 22 1S 3.2 3.08 3.04 n 2.97 293
© 91 512 4.26 3.86 3.61 3.48 33 3,29 . 3,18 3.14 3.07 308 .94 2.90 236 2.83 1,79 275 M
10 4.96 4.10 3.71 3.48 3.33 122 3.4 3.02 +.2.98 2.91 ., 1.85 297 2.74 2.70 2.66 2.62 2.54 2.54
11 4.84 3.98 3.59 3,16 3.20 3.09 3.01 ©2.9Q 2,85 2.79 2.72 2.05. 2.61 2.57 2.53 249 2.45 2.40
121 375 3.39 349  3.26 3.1 3.00 2.91 . .80 2,75 2.69 1 - 262 254 2.5% 2.47 2.43 2,38 2.34 2.30
13 4.67 3.81 3,41 3.18 3.03 2.92 2.83 © 271 12,67 2,60 2.5) 2461 242 2,38 2.34 230 "2.25 2.21
14 4.60 3.74 3.34 3.1 2.96 2.85 .76 i 2.65 ..2.60 - .53 1 24¢ 2.9 235 2.31 2.27 222 (. 218 2.13
.15 4,54 3.63 3.29 3.06 ‘2,90 2.79 2.7 2,59 254 [ 248 2.40 2.33 2.29 2.25 2.20 2.16 2,11 | 2.07
16 349 3,63 3.M 3.01 2.45 2.74 2:46. of.-2.54 i:2.49 2.42 2.35 2.24 2.24 2.49 2,18 2.1 2.06 2.01
17 445 3.59 3.20 2.96 2.81 2.70 2,611 . 2.49 2.38 23101 223 2.19 <218 2.10 2.06 201 1.96
18] 4.4l 3,55 3.16 .93 2,71 2.66 2.58 251 2.46 1.34 27 2.19 2.15 2114 206 2.02 197 192
19 4.38 3.52 3.13 2.90 2741 -2.63 2.54 248 ! 2.42 231 - 2.23 2,10 2.11 2.07 2.03 1.98 1.93 1.88
200 4,35, 3.49 3.10 2.37 2,71 2.60 2.51 24511 2.39 235 2,28 2.20 1 2.08 2.04 1.99 . 1.95 1.90 1.84 |
2 4,32 3.47 3.07 2.84 2.68 2.57 2.49 2420 237 232 2.29 c.E 2.10 205 .01 194, 192 1.87 LB
221 430 3.44 3.05 2.82 2.66 2.55 2.46 2.40( 1 234 1.2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.89 1.84 1.78
23 £.28 3.42 1.03 2.80 2.64 2.53 2.44 7317 2.32 1227 2,10 2.1 205+ 201 1.96 1.91 1.86 | 1.8l 1.76
24 4.26 340 3.0l 2.78 _N.o~ 251 242 .2.36 2.30 2.2 2,18 ! FR B! .03 m 1.98 1.94 1.89 1.84 1.79 1.73
2s 4.24 3.39 1.99 2.76 2.60 2.49 240 2.34 2.28 12,24 2.16 . 2.09 2011 1.96 1.y2 1.87 1.82 .77 .71
4331 337] 298| 2| 239 247y 29| 2320 .27 222 zasl o7t 19 1os| oo f pesi 180 ) 178 1Y
. 4311, 333] 296) 273 2.5T| 46| 237( 231} 225 220 zas| o206 | rvr| o 1e3l o onest aRiy 1790 L73p 167
420 3.4 295 2.71 2.56 245 2.36 2.29 2.24 - "N,_c C21z2 104 i 1.96 1.91 187 1.82 177 1.71 1.6
4.18 3.33 2.93 2.70 2,55 143 23s| - 2.28 222 218 2,10 ~.03 1.94 1.90 1.85 1.81 175 1.70 1.64
417 332 .92 2.69 2.53 7.42 2.33 1.27 7.11 2,16 2.09 2.0 193 1.89 1.84 1.79 1.74 1.68 1.62
408 3.23 284 261 2,45 2341 225!, 2.18 2112 2.08 2.00 1.92 LA 1.79 1.74 1.69 1.64 1.58% 15!
.60l 400| 3us| 276 2s3| 237| 225 217} 2000 2.04 199 192 1.84 pIs 190 1.85 159 1.53 1471 132
200 392] 307| 268( 245| 229| 217] 2091 .2021 1.96 vrer | 13| ouIs| a6 |Torert 1sstoLs04 143G L3s) 123
v .ol 3,84 3.00 2.60 2.37 121 2.10 2.0t 194 1,88 +1.83 1.75 i 1.67 1.57 1.52 1.46 1.39 1.32 1.22 _ 1.0 B
- ' ) . m '
ﬁw.aaa <~ are the number: of degrees of freedom in wuw pumerator and dencminater respectively.
. i N .
The probability of F exceeding the entry value is in all cacus 5.
. . ’ , . ﬁ|.-.ma of area
. . : )
; ' Yol /P O a7 e = =)

TABLE OF.4(A) : PERCENTAGE PCINTS OF THE F DISTRIBUTION (UPPER 5% TAIL)
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