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Bachelor of Arts(B.A.) Part—I Semester—I | Examination

MATHEMATICS
(M, : Vector Calcglus and Improper Integrals)
Optional Paper—2

Time: ThreeHours| [Maximum Marks : 60
N.B. :— (1) Solveadl theFIVE questions.

(2) All quedtions carry equa marks.

(3) Quedtion Nos. 1 to 4 have an dternative. Solve each question in full or itsadternativein full.

UNIT—I

1. (A) A particlemovesso that its position vector isgiven by ¥ =coswti +sinwt ] wherew isaconstant.
Show that :

(@ theveocity V of the particleis perpendicular toT.

(b) theaccelerationaisdirected towards the origin and has magnitude proportional to the distance
fromtheorigin.

C) T xV=3g constant vector. 6
(©

(B) If ¢ =x3+y3*+ 22— 3xyz, thenfind :

OR

(C) If V=W xT, then provethat W= Y2 curl V, where W = w,i +w,j+w.k isa constant vector.
6

D) If A= (3x2 + 6y)i' - 14yz j+ 20xz°k, then evaluate (YA-dF from (0, 0, 0) to (1, 1, 1) along the path

C
x=ty=tz=*t 6
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2. (A

(B)

©)

(®)

3. (A)

(B)

©)

(®)

4. (A)

UNIT—II

Evaluate (gyy dxdy over the region R in the positive quadrant for which x +y < 1. 6

R

1 1+x?

Evauae O O dxdy . 6
0 0

1+x%+ y2
OR

Evaluate (g§x* +y)dxdy by changing into polar coordinates, where R isthe region x? +y? < 1.
R

6
11 1-x
Evduate OO O X dzdxdy. 6
0y? 0
UNIT—III
If F= 2xzi- xj+y’k. Then evaluate i) Fav, where V is the region bounded by the surfaces
\%
x=0,y=0,y=6,z=x3z=4. 6

Evaluate by Green' stheorem @)(3x” - 8y”) dx + (dy — 6xy) dy, where C isthe boundary of the region
C

definedby x =0,y =0, x+y =1 6
OR

Evaluate by Stoke' s theorem (‘)exdx +2ydy- dz, where Cisthecurve X+ y?=4,z= 2. 6
C

Evaluate (f)F-nds, where F= x%i +y?j+2°k and Sisthe surface of the solid cut off by the plane
S

X +y + z = afrom the first octant. 6
UNIT—IV
Test the convergence of :

¥

@ e dx and
0

¥
O 199X dx where ais a positive constant. 6

1 X+a
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(B)

©)
(D)

5 (A)
(B)

©

(®)

B

(F)
©)

(H)

¥ ¥
Provethat if ¢yf(x)|dx converges, then ¢f (x)dx also converges. Hence provethat ¢
a a 0

isconvergen.
OR
Prove that b(m,n) = M
[m+n
Provethat :
1% 1(,jn—l

i = ¢ —= d
O W= 0fs, > o aw

p/2' 2m-1 2n-1
@) b(mn)=2q0 sin""q cos™ "qdaq.

0

Quegtions—V

If ¢ =logr, thenfind Rif , wherer = |T|and T =xi +yj+Zzk.

Show that F=yi + zj + xk is solenoidal.
2 X

Change the order of ¢y ¢y (x,y)dy dx.
0 0

123

Evaduate 000 xyzdzdy dx.
00O

¥ sinx

dx
x2+1

1%

1%

1%

1%

Apply Green' stheorem to prove that the area enclosed by asmple plane curve Cis % oxdy —yox.

Find the area of elipsex =acos 6, y = b sin 6 by using Green's theorem.

Prove that [T = 1.

a3 50
bc-, -+
Evduate 32 oy
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