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1 a)
b)
2 a)

( English Version )

Group - A
Answer any two questions. 10 x 2 =20
- AN A
Given two vectors are o =3i—j ] and

b d AN A N e d
B=2i+j-3k. Express B in the form

> o - -
Bi1+ By where B, is parallel to o and

- -
B o is perpendicular to o . 5

Prove by using vector method that for a

triangle ABC, c?=a?+b%-2ab cosC. 5

Find the shortest distance between the two
lines through A (6,6,2) and B (-4,0,-1) and
parallel to the vectors (1,-2,2) and (3,-2,2)
respectively. Find position vectors where

the lines meet the common perpendicular. 5
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b) Show, by vector method, that the b)  Verify Green's theorem in the plane for

perpendicular bisectors of the sides of a 5 5 5
j.(x —xy“)dx+(y“© -2xy)dy

triangle are concurrent. 5 C

3. g Obtain «k and t for the curve where C is the square with the vertices
- A A A 0,0),(2,0),(2,2), (0, 2). S
r =a{(3t—t3)i+3t? j+ (3t+t7)k}. 5 (0,0),(2,0),(2,2).(0,2)

Group - B
b) A particle moves under a central force

obeying the law that is inversely Answer any three questions. 6 x3 =18

proportional to the square of the distance r B N

S.  Prove that (bx ¢c)x(axd)+(cx a)x(bx d)+
from the centre of force. Show that,
o > 5 o o > >
— =1+Bcos®, where o and [ are (ax b)x(cxd)=-2[a b c]d. 6
-

constants. 5 6. By converting into line integral, evaluate

- - = A
4. a) Show that curl B=0, if J.V x A.ndS
S

b A 2 A A
B=(2x-2y)i+(-2x+2y+2z°)j+2yzk. N N N N
where A =(x—2)i+(x° +yz) j-3xy? k , where

%
Find the scalar ¢ such that B=grad ¢.

S is the surface of the cone z=2- x2+y2

3+2 above xy-plane. 6
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g g /AN N 2/\
7.  Evaluate IF dV for F=2xzi-xj+y“k and V
\%4

is the region bounded by the surface x=0, y = 0,
y=6,z=4,z=x2. 6
8. Prove that

e e e e e e -
grad(A.B)=(B.V)A+(A.V)B+ (Bxcurl A)+

- -
(Ax curl B).

b A N A
9. If F=(2-x)i—yj+xyzk and Cis the circle

_)
x2 + y2 =4, z=0, find the circulation of F

over C. 6

10. If Vis the region bounded by cylinder z=4- x2

and planes x = 0, y = 0, y = 2, z = 0 and

o= Sxy2 , then evaluate j.”d)dV. 6
|4
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Group - C
Answer any four questions. 3x4=12
A A
11. If e, and e, be two unit vectors and 6 be
the angle Dbetween them, show that
. e A A
251n§=|e1—e2|. 3
- - -
12. If|a|=3,|b|=4,]|c|=5, show that
e T T
a.b+b.c+c.a=-25. 3
13. Provethat V.| rV|—=||=—. 3
3|7

14. Ifu= 3x2y and v =xz2 - 2y, prove that

2 A 2 AN AN
grad(gradu.gradv) = (6yz< —12x) i+ 6xz“ j+12xyzk .
3

- A A A
15. Show that V =(y+sinz)i+xj+xcoszk is

conservative vector field. Find ¢ such that

V=grad ¢. 3
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2, 27
d“ r n " A
Provethatj-rx 5 dt=-14i+75j+(-15k),
1 dt
- 2/\ AN 3 N
where r(t)=5t" i+t j+(—t")k. 3
- N N N
If r =acosti+asintj+attanak, find the
> 5
value of d_rxd_r 3
dt = 442
(1,L,1)
> -
Calculate I F.dr , where
(0,0,0)

2

—> N A A
F=(y2+22)i+(22+x2)j+(x +y2)k along the

A A A
path ti+t2j+t5k. 3
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