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1. (1)

(ii)

The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. In case of any discrepancy, the English version will be final for
all purposes. You are Allowed to use a non-programmable calculator, however sharing
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 delimit your answer in one word,
one sentence or maximum up to 30 words. Each question carries 2 marks.
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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
present?

T ¢ e & Ha BIRSR vl & foTY sine URT @ cosine UGT § ¥ HIF™
ug IuRerd BI?

f(x) =x*+ 5x +tan3x

For the gamma function, find the value of the following -

T Bold & forg, =1 &1 /9 oird iRy —

rsra.s
I's.5

(iii)) Bessel function of the first kind of order n = 0 represented as -

6
_ 2 4 _ X
Jo(x) =1+ ax* + bx RBBID) + e
Write the values of a and b.
BIfe n=0 JUH YhR BT 99 Bl 7 & —

— 2 4__ X
Jo(x) =1 + ax” + bx RBBID) S
aderb® 79 foRau |
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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?

AfgrT A, B a1 C & forv 29
trace(ABC) = trace(CXY)
X AT Y 7 &R B &7

(v)  Assuming that the Fourier series corresponding to f(x) converges uniformly to
f(x) in (=L, L), then Parseval’s identity
T AIMY P fix) & F7d BIRR 2ol U A w9 A fix) &I (L, L) ¥
JHATRT Bl &, AT URAael Faafie /1 8 —
L 2 oo
D [ {feofax="0+5 [a3+13)
-L 2 n=l
What does D represents here?
Jgl D g1 gefRfq &var 27
(vi) Cylindrical coordinates are (r, 0, z) and spherical coordinates are (r, 0, ¢).
Write the volume element dV in cylindrical coordinates and spherical
coordinates.
Je AR 9@ (1, 0, z) TAT el @@ (1, 0, ¢) T | do-TdR s
qn Mot fAdene # smade @ dV &I fofRay |
(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?
AR BT z = X + 1y BT SAIY | TSR |z — 11 =2 BT Relldpd wd A
X AAT y & sl # foRay Ton s9 FHIaR0T gRT 6 YR &1 I8 U yaieia
I &7
(viii) Find the Laplace transform of the following -
BT ATATH [/YR AT DI —
e—at _ e—bt
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 marks.
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2. Consider the complex number z = —1 — i. Write this number in polar form. Also

show

this number in Argand diagram (xy-complex plane).
AR e z=—1 — 1 BT ARG | 39 gdrg U ¥ faRay | 59 &1 & 3fle
A (xy - @fFs @) 7 fafya sk

3 Find

Here

-

the divergence of following function F =6 r using spherical coordinates.

=1 .
C is constant vector.

et AEwiE F1 SWINT @G gY B E=Cr & SeRY o FI |
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1
4. Evaluate IZR(J) yde by dividing the range into four equal parts using 1/3

Simpson’s Rule. Here

1
lengyzdxmwwﬁwwmﬂﬁﬁfmﬁgmwm

d =T BRI | TBf
X 00| 0.25 0.5 0.75 1.0
y? 1.0 | 0.9793 | 09195 | 0.8261 | 0.7081
5. Find the Fourier transform of the Slit function f(x) defined as -
ReIe B f(x) BT BRIR HUAR S0 BRI —
1
f(x) = {; ;o Ixlse
0 ; |[|x|>¢

Also determine the limit of this transform as ling.
E—
wwﬁaﬁqﬁmlin& P forw ST x|
E—
6. Find the coefficient Ax where k =1, 2, 3,......
Ui Ak 1 HRY el k=1, 2, 3,.........

x= Y AxHk(X)
k=0

Hx(x) is Hermite polynomial

T8l Hi(x) Bffc 98U8 7 |
T sons (5 (52)a= (52)
Solve ( - p+ —~ ) d y
Here symbols have usual meaning in Partial Differential Equation.
y—z Z—X _(x-y .
(yz )p+(zx)q_(xy)gaaﬁl
Tt Afh Tahel THIBIT § Uil & A= T=aferd aref 2 |

8. Evaluate the integral é (Z*)2 dz where Z" = x —iy
Here C is a straight line joining the points z=0and z = 1 + 2i.
o <R e (I:(Z*)zdzaﬁslﬁao‘ﬁqrﬂﬁz% x —iy TEl fawgall z = 0 e
z=1+2i Bl S dreil el W47 C 2 |

9. Ifmawix A=| é ‘E] , then find the matrix flA) = 3 — 2A% — A3 — 5A% + AS.
afy Aews A= _é f] 2 AR fIA) = 3 — 242 — A3 — 5A% + AS T

BHRY |
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Section-C 2x16=32
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 16 marks.
gres—9F'
CERSHNERES))
fder — &gl Ul & IR <IN | o0 I gAd IR BT AMHaH 500 Teal H uRAIHT
PTG | IS UTT 16 3id BT © |

10. (A) Find the eigenvalues and eigenvectors of matrix -

P IS HF TAT TSI FQ ST HiRY —
> )
A=y 4
B) Checlg that whether following function is irrotational or not?
IE i BRY &b Her ol 2 ar 817
A =(ysinz — sinx)1 + (x sinz + 2yz)j + (xycos z + y>)k
11.  (A) Solve 2 —e* = 0 by Newton Raphson method.
=g X fafr gR1 2 —e* =0 8 BRY |
(B) Find the Fourier series of the following resulting periodic function of period 27.
71 gRUMT emgRT e Rt JiEd 270 2 59 Bed & o HRaR 2iofl
S1d BIRY —
if —mn<x<0
f ={ !
(x) if O<x<m

12. (A) Using Newton’s divided difference method, then find f(X) as a polynomial in X
for the given table -

P faIRTa ofar faf &1 IUIRT BRa §Y &) T8 S9al & oy (x)
ﬁlﬂx@lﬁ‘fﬁ?ﬂﬁaﬁﬁml & R

. fx)
-1 3
0 —6
3 39
6 822
7 1611
. . __1 . _ z
(B) Find the residue at Z = - for function f(Z) = 5ihesy
Also find the residue at z =1 for function (1sm Z4).
-z
1
Z=—EWW%Wf(Z)_WWQ%§q ST BINY |
z=1 W 98 B (lsmz &1 W RSY ST HRY |
13. (A) Using beta and gamma funct1ons evaluate the following -

dIcT g ITHT Bead BT SYART B gy e SIld & %Q —
2
X2
J dx
04/2-x
Here you can assume X = 2V.
T-T 3T X = 2V A Fahd & |
(B) Check that whether complex function f = (x + iy)? is analytic or not?

Tg Sitg R 6 afvst we f= (x +iy)® smfafesd g srerar w817
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