NKT/KS17/5079

Bachelor of Science (B.Sc.) Semester—I1 (C.B.S) Examination

MATHEMATICS
Compulsory Paper—2
(M, Vector Calculus and Improper Integrals)

Time : Three Hourg [Maximum Marks : 60

N.B. :(—

(1) Sovedl the FIVE quedtions.
(2) All quedions cary equad marks
(3) Quedtion Nos. 1 to 4 have an dternative. Solve each quegtion'in full or its dternative in full.

UNIT—I

1. (A) Find the veocity and accderation of a particle which moves dong the curve x = 2 9n 3t,
y=2c0s3, z=8 a ay timet > 0. Also find the magnitude of the velocity and accderation. 6
(B) If A=1,where T=xi+yj+zK,then showthat NoA=2 and N(N-A) =- 2. 6
r r r
OR
(C) Show that A= isirrotationd, where =i +yj + 2. 6
r
(D) Findthework donebytheforcefield'l_:: (Bxy - 6x?)i+(2y- 4x)j in moving apartide dong the curve
C : y = ¥ in the xy-plane from the point (1, 1) to (2, 8). 6
UNIT—II
2. (A) Find the area of region lying between the parabolay = ¥ and the liney = x. 6
. 1 41 x2
(B) Evauae ()() y’dydx by changing the order of integration. 6
o O
OR
. 2 A4-x?
(C) Evduae () () y’+/x*+y’dxdy by changing to polar coordinetes 6
0 O
' \a ‘a-x \a-x-y
(D) Evduge O O O  X’dzdydx. 6
0 O 0
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UNIT—II1
3. (A Evduate'(‘ﬁjzx +y)dv , where V is the closed region bounded by the cylinder z = 4 — ¥ and the
\Y

planesx =0,y =0,y =2,z=0. 6
(B) Veify Grean's theorem in the plane for @(3x” - 8y*) dx +(4y - 6xy)dy, where C is the boundary of
C

the region defined by x =0,y =0, x +y = 1. 6
OR

(C) Vaify Stoke's theorem when F = (2x- y)i- yz%j- y2zk, where S.is the upper hdf surface of the
sphere ¥ + ¥+ 2= 1 and C is its boundary. 6

(D) Evaluate .d\)z\oﬁds where A =(x+y?)i- 2xj+2yzk and S is the surface of the plane
S

2X +y + 2z =6 in the fird octant. 6
UNIT—IV
¥ ¥ ¥ cosx
4. (A) If O If(x)|dxconverges, then prove that () f(x)dx converges Hence prove that () — ldxis
a < o X +
convergent. 6
(B) Ted the convergence of :—
.\5 N
0 Cl) x*-1
"3
. dx
i N——m—. 6
9(3- X)X +1
OR
(C) Prove that :
@ |n+) =nm, n>0and
T ¥
. N N-1 -kxdx:]_l.
@) Ox"e w0 6
\l M1 4 yn-1
(D) Show that b(m, n) = (0) Lr ™ 6
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Question—V

5. (A) Show that the vector :
V =(x+3y)T+(y- 22)] +(x - 22)k is Dlenoida. 1%
(B) If R=snti+cost]+tk, thenfind O#Rand‘%e. 172
. g2 coxy
(C) BEvduae O ( rdrdq. 1%
0 0
12 3
(D) Evduae QO QX *Y +2)dzdydx. 1%
00O
(E) Express Green's theorem in the plane in vector notation. 1v%
(F) IfH=caul A, then show that .c‘n‘jqoﬁds:OfOI' any closed surface S by using divergence theorem.
S
1%
o xdx _
(G) Ted the convergence of Cl)m by comparison test. 15
-
(H) Evduae c‘) S'nzqcos?’qdq. 1v2
0
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