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1. (1)

(i)

(i)

Sections A, B and C. Write answers as per the given
the English version will be final for
calculator, however sharing

The question paper is divided into three
instructions in each section. In case of any discrepancy,
all purposes. You are Allowed to use a non-programmable
of calculators is not allowed,
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Section-A 8x2=16
(Very Short Answer Type Questions)
Answer all questions. As per the nature of the question delim
one sentence or maximum up to 30 words. Each question carries 2 marks.
que—3l
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In the Fourier series corresponding to given function
fix) = x>+ 5x + tan 3x, out of sine terms and cosine terms, which terms are

it your answer in one word,

present?
fru 7T Wer @ WA BIReR A0 & Fyqsineqﬂacosinewaﬁﬁﬁm
a7 SuferT g7 E

fx)=x>+ 5x +tan3x
For the gamma function, find the value o following -
T we @ fore, fet @1 A W PN

rgr2.s

rs.5
Bessel function of the first kind of order n =0 represented as -
&

X ‘
Jo(x) = 1 +ax* + bx“-—m y

Write the values of a and b.
R n=0 Fed TR B 70 o e & —

e
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(iv) For square matrices A, B and C, for the trace
trace(ABC) = trace(CXY)
What do represent X and Y here?
TfeR ¥EaE A, B @ C& fog 24
trace(ABC) = trace(CXY)
X e Y 7 wefdfa od € . _
(v)  Assuming that the Fourier seﬁesdcm;{fﬁpmdmg to fx) converges uniformly to
in (~L, L), then Parseval’s identity
ﬁ;)%L%L}x} 3 wra ARer AU TP FHM WY § flx) B (-L, L) A
sftreTRe BNl &, o g e e 8 -

L ) [ ]
D [ ffxPdx=20+5 b3+b3)
-L 2 n=l

What does D represents here?
TEl D 1 wefdfa w87

(vi) Cylindrical coordinates are (r, ©, z) and spherical coordinates are (r, 8, ¢).
Write the volume element dV in cylindrical coordinates and spherical
coordinates.
aTaR Adeie (r, 8, z) @ Mo FdwE (r, 8, ¢) & | I9eR e
o Mol Adeis ¥ smaaw @dd dv @ fafay |

(vii) Consider the complex function Z = X + 1y. Write the simplified form of
equation |z — 11 = 2 in terms of x and' y. What types of this path is represented
by this equation? o
AN Be z =X + iy B ARG FHHW Iz~ 11 =2 BT WeAPpa w9 #
ﬁgyﬁﬁﬁWWﬁWWmmwﬁwm

?

(viii) Find the Laplace transform of the following -

=1 @1 AT TR ST DY —

b-a
Section-B 4x8=32
(Short Answer Type Questions)
Note :- Answer any four questions. You have to delimit your each answer maximum up to

200 words. Each question carries 8 n'l'grks.
_'q'
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Consider the complex number z = —1 — 1. Write this number in polar form. Also

show
this number in Argand diagram (x}fvwm?l_glex plane).

aftis GoT z=—1 — i B AT 39 gdw we ¥ fafew| 5w d@=a & apfe
ﬁﬁ(xy-ﬂfhﬂ'ﬂﬁﬂ'}ﬁﬁﬁiﬂﬁﬁ(!l

Find the divergence of following function E =E r using spherical coordinates.
Here E is constant vector.
iy PeiE @1 SIEM R E Bed F=Cr @1 aveRe I RN
7%t C a oreR R B
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|
4. Evaluate l=n([)y2dx by dividing the range into four equal parts using [/3

Simpson's Rule. Here

|
TS l=n!}y1dxﬁmﬂﬁmﬁﬂﬁme#a’hﬂ§Q 173 fras P

q 3T Y| TR
x ]00] 025 0.5 0.75 1.0 |
y- 1.0 | 09793 | 0.9195 | 0.8261 | 0.7081
5. Find the Fourier transform of the Slit function fx) defined as -
fieTe BT fix) BT BRER WG F1T H7 —
1
- 5 IX|=s¢
(x) = {,_ x|
0 ; Ix|I>¢
Also determine the limit of this transform as lim.

_ g=0
wmﬁqaﬂﬁwlil% & U T
E=»
6. Find the coefficient Ax wherek = 1, 2, 3,......

TONE Ay TTd BT W8l k=1,2,3,....5

o0 \
x>= ¥ Ax Hk(x)

k=0

Hx(x) is Hermite polynomial
I8t H(x) BT 9818 2|

T sove (2 p+ (52 a= (52)
Here symbols have usual meaning in Partial Differential Equation.
(—3‘;—"’);}+ (E;;-’f)q = (%y) & BN
78t ariferes sada e § wdie @ wpee yufe srf 8|

8. Evaluate the integral é(z']zdz where Z' = x -1y

Here C is a straight line joining the points ZF Qandz =1 + 2i.
= [T g;(?_')zdz P F1g sfe el 2’ = X —iy T®t ﬁﬁ%ﬁz =0 e
7= | + 2i @1 Gire arell v Y@ ¢ 81 https://www.uokonline.com
I :
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af2 Afgaw A:L\é _"-2! gl M AA) =3 -2A7= A' = SAY + AS 3T

9. If matrix A= [ \ﬁ]] , then find the matrix flA) =3 =2A7 = A?—5A* + A",

B |
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Section-C
(Long Answer Type Questions) 2x16=32

Answer any two questions. You have to delimi: your each answer maximum up to

500 words. Each question carries 16 marks,
Gule—-9'

(dref ST
ﬁ&n—fﬁﬂfﬁmﬁﬁ?ﬁﬂfﬁﬂlWﬁWﬁﬁg%VmﬂaﬁaﬁﬁﬂﬁM!@ﬁﬁﬂﬁ%ﬁ

z@rmqu&a?mmﬁﬁm

10.  (A) Find the eigenvalues and eigenvectors of matrix -
@ AT A e Mg 3T HRU ~
w7
. 3

; .

(B) Check that whether following function 18 Irotational or not?
7E Sifg RY 5 e & arerar TE7
A =(ysinz —sinx)i+ (xsinz+ Zyr‘ﬁﬁ (xycosz +y2)k

11.  (A) Solve 2 —e* =0 by Newton Raphson méLiod.

e YR A g1 2 - ef = 0 & PR

(B) Find the Fourier series of the following resulting periodic function of peri

period 2.

ﬁﬁgﬁmﬁmﬁtﬁmmﬁmm%lwma%mwm

0 if —m<x<0
f(x) =
(x) _{1 if  O<x<n
12.  (A) Using Newton's divided difference’'m em‘,d, then find f{X) as a polynomial in X

for the gven table - —
g fEpforg 3w T I
1 A9 x B T@ H T AR *ed §¢ € T ST B Rrg 9guT Ax)

Note :-

X fix)
-1 3
0 -6
3 39
6 822
7 1611
1
(B) Find the residue at Z = — > for function f(z) = e
2 (2z+1)(5-12)

Also find the residue at z = i for function _f,l'-“fiﬂz )
ol 4
1 z
z= & ¥ A Eﬁaﬂ. f(.ﬂ) = ‘-szzi NG =D w7 Qﬁ;'%‘-q‘m R |
z=1i waﬁqﬂqﬂ?ﬁ%aﬁ%ﬂﬁiﬁwmﬁm
evaluzte the following -

13, (A) Using beta and gamma functions
dYer & AT Gerd @l IYANT Fed §U e T PIRY -

2 3
f—i——dx
042-x

Here you can assume X = 2v,
a8f AT x = 2v 7 Gad 2
(B) Check that whether complex functionf = (X +iy)* is analyti ?
_ _ ¢ or not’
7% Wit BRU 6 s Ged f= (X +1Y) sRfaRe %yaiam 817
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