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Paper : MPH-02
Time : 2 Hours | [ Maximum Marks : 80
Note .— The question paper is divided into two Sections

A and B. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes. Check
your paper code and paper title before starting the
paper. You are allowed to use a non-
programmable calculator, however sharing of
calculator is not allowed.
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Section—-A 8%x2=16

(Very Short Answer Type Questions)
Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 2 marks.
Tug—3H

(atfa oy 3T uv)
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Find the complex conjugate of the complex
function : z = w3 * 2% where

w = eloglx + 5i)

= afmy wem &1 afmy @y 9w Fi
7 = W(3y+21'x),3|€[' w = (loglx + 5i)
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(i)

(iii)

(iv)

v)
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For the function ¢ = x%y + yz at the point
(1, 2, -1), find its rate of change with distance

in the direction @ =i +2j+3k.

weH ¢ = x%y + yz® fau fag (1, 2, -1) W
T B qa H e g =i+2)+3% H e
H T A BT

Find the Fourier transform of the exponential
decay function :

0
fo=1
Ae ; fort>0

7 =Rt a9 weM & fau BReR 'R
@ HIST

0 ; fort <0
fo=1
Ae ; fort>0

Find the Laplace transform of f(#) = ¢ sin (bf),
where b is constant.
wed f(f) = ¢ sin (bf) % AU A IR F@

IS, S b TR 7

Evaluate the value of the :

; fort<0

1
[ [Po () + PL(x) + Py())d,
-1
where P, (x) is Legendre polynomial.

(vi) Evaluate the integral f

1

[ [Po(x) + Pi(0) + Py (0)ldx =1 mr s i,
-1

W& P, (x) ferie sgas ©
1

5 dx by Simpson’s
ol+x

1/3 rule. Here # = 0.5.

dx Jma

1
W%lﬁﬁm@wj !

01+x2
HIfTTl -l A = 0.51

(vii) If ¢ = 4xyz? and C is the curve x = 2, y = 2t

z=1 from ¢t = 0 to + = 1, then evaluate the

line integral I¢d v
C

g =4y AN CaF x =2, y=2t, 2= 1

W=0% =1 7% & A v wHwe | od 7
C
@ HISC

(viii) What is the value of Bessel function J; ,(x)

T

for x = —
4
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Section-B 4%x16=64
(Short Answer Type Questions)
Note .— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 16 marks.
gug—d
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2. Evaluate the integral cﬁ( ]dz for the two
C

22 +1
following cases if C is a circle of unit radius with
center at :
@ z=1i

(b) z=-1i

W@{ e ]dz Fa wifse st C s e
C

z2 +1
&1 g9 ¥ o &5 afg .
(3F) z=1
() z=-1

MPH-02 / 360 / 8 (5) Turn Over

3. By wusing Rodriguez formula for Hermite

polynomial obtain the H,(x), Hy(x) and then plot
the H,(x) versus x.

gfte wgag & foau Afg ¥ &1 ST #:@ gC
H,(x), H,(x) 91 hifSq qe1 H,(x) 1 x & @Y faf
(Plot) =ifSTT |

. Find the Laplace transform for the following

functions :
@ f() = e cosdt

) T LT
sm(t—g) ,t23
b f()=
0 ;t<E
3

1wl & fou areme TR J| S

(1) f(H) = e cosd ¢t

( nj T

sin| t—— P>

3 3
@) f@O=

0 ;t<E

3

. Prove the following identities :

(a) 61.1. =3

®) 8y &4y, = 0

ikm
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=1 werafie =1 fas =i :

(31) 5; =3

() B, €y = 0

. (@) Find the Fourier cosine transform of

Ax) = e™*, where m > 0.

—> A A A
(b) Given field F=2xzi+yj+x*k check that

whether given field is conservative or not.

(31) 9 wod &1 HRR FSA FIRR F4 HISC

Ax) = e™*, &t m > 01

(@) fu m dm F=2xzi+yj+xlk & fog aw
A SISy fF a5 el & etuan =)

. Find a root of the function y(x) = x® + x — 1 by

using the Bisection Method on the interval [0, 1].

R y(x) = x3 + x — 1 & foau g fgfawee fafy |

e [0, 1] § J hifea |
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. Find the Fourier series to the following rectangular

wave function :

T STRTRR T ®ed & oy |ReR i A i

-T T

=11 ; ——<t<—
S(@) 1 <F<7
-1 ; —<t<—

4 2

. Consider a point P = (0, 0, z) in Cartesian

coordinates and point in Q = (ry, ¢, 0) cylindrical
coordinates. Draw appropriate coordinate axes
x, ¥, z and display the both the points in a same
diagram. Also find the distance PQ and write the

H
unit vector in the direction of vector PQ in

cylindrical coordinates.

g fdemes | fag P = (0, 0, 2) AT dem SRR
freemal d fog5 Q = (ry, g, 0) T Sfaa a1af
x, ¥, z ® Tefua Fifse o = S fogelt & s&t
E fod § Iumse qen g% PQ off ¥ wifSQ qen
e # feen # s wfw PQ Ao Fw A
A HifST |
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