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M. Sc. (2 Year) EXAMINATION
(For Batch 2021 & Onwards)
(Second Semester)
MATHEMATICS
MSc/Math/2/DSCI
Methods of Applied Mathematics

Time - Three Hours Maximum Marks : 70

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is -
compulsory. '

1. (a) Prove that for cylindrical unit vectors :

d 2
Zee =—0¢
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(b) What do you mean by covariant
components of a vector ?
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If F(s) is Fourier transform of function

f(r), then find Fourier transform of

S ()cosat.
Define Hankel transform of a function.

Find the extremal of functional :

X 2 \
f({?)df. 5%2=10

Unit I

Obtain expression for gradient of a scalar

in orthogonal curvilinear co-ordinates and

deduce it in cylindrical co-ordinates. 7

Obtain expression for velocity and

acceleration of a particle in spherical

co-ordinates. ; 8

Represent the vector A = yi +2x ] +zk

in cylindrical co-ordinates. .

2

(b) If (w, uy, u,) are general co-ordinates,

provc lll al‘l L] au: L] ()l(‘ un 'll » u,' .

Vu, are reciprocal system of vectors. 7
Unit II

4. (a) Find Fourier cosine transform of

fle)=e". 8

(b) Find Fourier transform of :

70)=|

t, |t|<a
0, |{|>a'

5. (a) Using Fourier transforms, find solution

d’y  .dy Je
—=+3—+2y=e"". 10
of G dt ¥

- (b) Prove that the Fourier transform of the
product of two functions is the
convolution of their Fourier transforms.

5
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7. Prove that H.[;‘;I,-,.(c)]--}.;;}l(a-).
Unitlv

8. (a muummmm i
fixed points is a straight line. AT
(® Find the extremal ot"'ﬁm«ionu

1-f(y“—.v‘)dr undq.,,_tho eondiﬁons '

y(o)ao y(z)=l md subject to the

constraint 'Iydx=lf.. O
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