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Bachelor of Science (B.Sc.) Semester—II (C.B.S.)
Examination
MATHEMATICS
: Compulsory Paper—II
' (M,—Vector Calculus and Improper Integrals)

Time : Three Hours] [Maximum Marks : 60
N.B. :— (1) Solve all the five questions.
(2) All questions carry equal marks.
(3) Question Nos. 1 to 4 have an alternative.
Solve each question in full or its alternative
Jin full,
1, (A) A particle moves along a curve whose parametric
: equations are x =e', y=2cos3t,2=2sin3 1,
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(B} ) Vi = n(_ll"'l ) rl-l,' where B 18 @ Oonsmsl
and =32 + yI + 2.

. OR
- TxA) =0
L (C) Prove : (a) Vx(T)=0, ) To(V*A)

where ¢ = ¢{x, ¥, z) and X:AJ-&- Az}'l'A;k are
differentiable scalar point fubction and vector pou;t ’
function of x, y, Z.

(D)rfxsa'y+3);+”3+(yz_x)£.m
evalunze-JKodf along the path C : x = 2¢,

y=tz=tfromt=0tot=1 6
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a B xdydx
2. (C) Evaluate 6[ I x2+y2 by changing to polar
' y

coordinates. 6
(D) Evaluate
L Vi 1xey?
I N
UNIT—IH

3. (A) Evaluate IH(Zx+y)dv,whcmvisthccloaed

v
region bounded by the cylinder z= 4 — x* and the
planesx=0,y=0,y= Zandz=0. 6

(B) Evaluate# (x?+ ) dx + 3xy*dy by using Green’s

theammaphm. where C is a circle of radius.
2 with centre at the origin of the xy-plane, traversed
in. the positive sense. 6
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(D) Verify Stoke’s theorem for 3

§ is the uppet
A=(Q@x-y)i -y27] -y 2k, where
hglf(smfwey ofﬂmspherex’ﬂ’-""z”lmdc

is its boundary. @
UNIT—IV
: 4. ({A) (i). Test the convergence of :
. -
i Ix4+ldx n
5 X +1

(ii) Prove that an absolutely convergent integral
converges. 6

(B) Define Gamma function of n. Prove that

[tas)y =n [n.n>0and [uen=n!,

n=123.. 6

- ‘ OR |
o m|N

4. {€) Prove the relation f (m, n) = (m+n) * m,a> 0,

6
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UNIT—V
(A) Find the value of n for which £ = (n - 4) xi + ¥
+ zk is solenoidal, 1%

(B) Find the work done by a force field F = xi — ¥4
in moving a particle from (1, 1) to (2, 2) along a
straight line vy = x. 1%

(C) Find the area of the rectangular region R bounded
by the lines x =0,x =2,y =0 and y = 3, using
double integral. 172

©) Evatuate ) | (x+3) dx dy. 1%
00

.
.
r:: "
&

(E) Apply Green's theorem to prove that the

-

1’;.— area enclosed by a simple plane curve C is
&, !

g Egﬁtxdy—ydx). 1%
5 (F) Show that :

H (axi+byj+czk)oh ds=—n fa+bic)where S

w theswfnceofthelphmx'+y‘+z’ 1, by
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