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Instructions
e Answer only Six (06) questions.
No. of pages in the paper - 04
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.
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01. a) Let R be the region of the parallelogram bounded by the linesx +y=1,x +y =2,
and 2x — 3y =2, 2x -3y =5.

Substitute u=x +y, ¥V=2x -3y to find its area

A= dedy
R

b) Show that,
”.1/4az ~x* =y’ dxdy = g(3zr —4)a’;Where A is the region within the semicircle
A .

x>+ y* — 2ax = 0 lying in the upper half plane.

02. a) In usual notation,Prove that for a vector field F and scalarfield ¢.
i  V.0F=0V.E+F.Vo and
il. Vx@0F)=V¢ x F+¢VxE

1 b) Prove that r'r is irrotational where n is an integer, find n when it is solenoidal.




03.

04.

05.

06.

b)

b)

a)

b)

State Stokes Theorem, and using Stoke’s Theorem deduce greens’ Theorem in
plane.

Show that the area bounded by a simple closed curve C in the xy plane is given by
1 {(=ydx + xdy)
2 C

Under the coordinate transformations, x = rcos 8,y = rsin @, show that

xdy— ydx =r’d @. Hence evaluate the area bounded by both loops of the leminicate

22
T =a"cos 0.
i State Gauss divergence theorem. ‘
ii. IfF=x’i+y’j+2’kand Sisa sphere of radius @ bounding a volume V.

Show by means of divergence theorem, that IE .ndg = '[3(x2 +y*+z%)dv
N 14

where n =(xi+ yj+ zk)
-y 4

Transforming in to spherical polar coordinates, Show that the value of surface

5

intergral is

Find the Taylor series expansion of the following function about z = a

f2)= 2-3z

PR
2z°=3z+1

Find the Laurent series of the following function about the indicated singularity.

f(2)= atz=-2

A
(z+1)(z+3)
Find the bilinear transformation, which sends the points z= -1, 0, 1 in to the points - |

w =0, 1, 3i respectively.

State Residue’s Theorem.

2r
Show that Iﬂ—— de = l

5 (5—4cosb) 12

(Hint : Let Z=¢"®,0< 0 <2m)




07. a) Define Fourier Transformation of the function f(x).
b) Show that

i Fs (xf(x))= - gS-FC (8) Where F.(S) = Fourier cosine transform of f(x)

ii. F.(xf(x)) = iF (S) Where Fy(S) = Fourier sine transform of f(x)
ds”*®

-ax

Hence find fourier cosine and sine transform of  Xe

08.  The components of a moment of inertia tensor are given by
200
=0 3 2
0 2 3
a) Determine the eigen values and the principal axes of the tensor.
b) Express the tensor with respect to the principal axes.
c) Write the equation of the transformation relating the co-ordinates Xj; with that

determined by principal axes.

09. a) State transformation Law of Vectors.
b) Write down whether scalars are tensors or not
c) If your answer for above question is ‘Yes, scalars are tensors’ write down the rank
of scalar.
d) Let ¢ be scalar in x; system. Given a transformation of coordinates xi/= Ax,
Where

——3— Find the value of ¢ in xi'system.
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10.

1.

Suppose that in an agriculture experiment two different chemical treatment of soil were

- conducted. The numbers of bushels per acre were measured and are shown below. Is there

a significant difference in these two chemicals? Use 5% significance level.

Number of bushels per acre

Field Number Chemical X Chemical Y
1 17.5 14.6
2 16.9 16.7
3 15.8 20.8
4 18.6 18.9
5 16.4 17.5
6 19.2 19.2
7 17.7 16.5
8 15.4 20.5
9 20.3 18.3
10 15.7 16.2
11 17.8 17.5
12 18.9 29.1
a) Define each of the following terms with respect to a linear programming problem

b)

i. Slack variable ii. Surplus Variable
1ii. Infeasible solution  iv. Feasible solution
v.  Artificial Variable ’

A manufacturing firm produces four products xi, x,, x3 and x4. Each product
requires material and machine processing. The linear programming model is
formulated as
Maximize Z = 2x; + 8x, + 10x3 + 6x4
Subject to

2x1+ X2 +4x3 + 2x4 < 200 ( material, 1bs)

X1 T 2%+ 2x;3 +x4 <160 (machine processing, hr)

X1, X2, X3, X4 =0

Find the optimal solution using simplex method.

- Copyrights reserved -
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Table entry for z is the
probability lying to the left of z

Probability
L

oA

.00

01

02

.03

.04

.05

.06

07

08

.09

0.6
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7

1.8
1.9
2.0
2.1
2.2
2.3
24
2.5
2.6

2.7
7%

2.8
2.9
3.0
3.1
3.2
3.3
34

0.5000
0.5398
0.5793
0.6179
0.6554
0.6915
0.7257
0.7580
0.7881
0.8159
0.8413
0.8643
0.8849
0.9032
0.9192
0.9332
0.9452
0.9554
(.9641
0.9713
0.9772

10,9821

0.9861
0.9893
0.9918
0.9938
0.9953
0.9965
0.9974
0.9981
0.9987
0.9990
0.9993
0.9995
0.9997

0.5040
(.5438
0.5832
0.6217
0.6591
0.6950
0.7291
0.7611
8.7910
0.8186
0.8438
0.8665
0.8869
0.9049
0.9207
0.9345
0.9463
0.9564
0.9649
0.9719
0.9778
0.9826
0.9864
0.9896
0.9920
0.9940
0.9955
0.9966
0.9975
0.9982
0.9987
0.9991
0.9993
0.9995
0.9997

0.5080
0.5478
0.5871
0.6255
0.6628
0.6985
0.7324
0.7642
0.7639
0.8212
0.8461
0.8686
0.8888
0.9066
0.9222
0.9357
0.9474
0.9573
0.9656
0.9726
0.9783
0.9830
0.9868
0.9898
0.9922
0.9941
0.9956
0.9967
0.9976
0.9982
0.9987
0.9991
0.9994
0.9995
0.9997

0.5120
0.5517
0.5910
0.6293
0.6664
0.7019
0.7357
0.7673
0.7967
0.8238
0.8485
0.8708
0.8907
0.9082
0.9236
0.9370
0.9484
0.9582
0.9664
0.9732
0.9788
0.9834
0.9871
0.9901
0.9925
0.9943
0.9957
0.9968
0.9977
0.9983
0.9988
0.9991
0.9994
0.9996
0.9997

0.5160
0.5557
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729
0.8925
0.9099
0.9251
0.9382
0.9495
0.9591
0.9671
0.9738
0.9793
0.9838
0.9875
0.9904
0.9927
0.9945

- 0.9959

0.9969

09977

0.9984
0.9988
0.9992
0.9994
0.9996
0.9997

0.5199
0.5596
0.5987
0.6368
0.6736
0.7088
0.7422
0.7734
0.8023
0.8289
(.8531
0.8749
0.8944
09115
0.9263
0.9394
0.9505
$.9599
0.9678
0.9744
0.9798
0.9842
0.9878
0.9906
0.9929
0.9946
(.9960
0.9970
0.9978
0.9984
0.9989
0.9992
0.9994
0.9996
0.9997

0.5239
0.5636
0.6026
0.6406
0.6772
0.7123

07454

0.7764
0.8051
0.8315
0.8554
0.8770
.8062
091731
0.9279
0.9406
0.9515
0.9608
0.9686
0.9750
0.9803
0.9846
0.9881
0.9909
0.9931
0.9948
0.9961

0.9971

0.9979
0.9985
0.9989
0.9992
0.9994
0.9996
0.9997

0.5279
0.5675
0.6064
0.6443
0.6808
0.7157
0.7486
0.7794
0.8078
0.8340
0.8577
0.8790

0.8980
0.9147

0.9292
0.9418
0.9525
0.9¢616
0.9693
0.9756
0.9808
0.9850
0.9884
0.9911
0.9932
0.9949
0.9962
0.9972
0.9979
0.9985
0.9989
0.9992
0.9995
0.9996
0.9997

0.5319
0.5714
0.6103
0.6480
0.6844
0.7190
0.7517
0.7823
0.8106
0.8365
0.8599
0.8810
0.8997
0.9162
0.9306
0.9429
0.9535
0.9625
0.9699
0.9761
0.9812
0.9854
0.9887
0.9913
0.9934
0.9951
0.9963
0.9973
0.9980
0.9986
0.9990
0.9993
0.9995
0.9996
0.9997

0.5359
0.5753
0.6141
0.6517
0.6879
0.7224
0.7549
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
0.9441
0.9545
0.9633
0.9706
0.9767
0.9817
0.9857
0.9890
0.9916
0.9936
0.9952
0.9964
0.9974
0.9981
0.9986
0.9990
0.9993
0.9995
0.9997
0.9998




