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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2024.
Second Semester

Mathematics

Elective — VECTOR CALCULUS AND FOURIER
SERIES

(For those who joined in July 2023 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL gquestions.
Choose the correct answer.
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5. If C is the straight line joining (0, 0, 0) and

(1,1, 1) then jr»-dr» is
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(b) Find the volume of the

ey ¥ =a.

Vi (a) Show that [[7-iids = [[[a*dv where 7 = ga

and G =V¢ and V=0

Or

(b) By wusing Stoke's theorem prove that
JF-df”zU where 7 = xi +yj +zk.

i

15. (a) Define the following with examples.

(i)  odd function

(11) even function

Or
(b) Find the Fourier constant a, for the
function f(x) = ¢ in the interval (-1,1).
PART C — (5 % 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).

16. (a) IfVg= (y+sinz)i-+x}+x cos zf;, find ¢.
Or
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(b)

(b)

()

If f is solenoidal prove that curl curl curl

.curl and f: V"}?.

e (2 o '

Or

xhy

Evaluate by I e " dzdydx .
0

= ]

J
0
Evaluate Hf—ﬁds where

f=(@+y>)i -2 +2yzk and S is the
surface of the plane 2x+y+2z=6 in the
first octant.

Or
Find the work done by the force

F =3xyi -5z +10xk along the curve C,

x=1t2+1;

y=2t2;z=t3 from t=1 to
=2 '

Veufy Gauss divergence theorem - for

f =y +xj j +2°k for the cylindrical region

2. 2=0and z=h.

Sgiven by x* +y* =a
' Or
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(b) Using Green's theorem
J'(rcy —x*)dx +x”ydy along the closed curve

Cformedby ¥=0,x=1, y=x.

20. (a) Determine the fourier expansion of the
function f(x)=x when — 7 <x<7.

Or

(b) Obtain a cosine series for f(x)=e* in
Ocx<z.
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