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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )
Group - A

Answer any two questions. 10 x 2 =20

1 a) Prove that the straight lines joining the
vertices to the centroids of opposite faces of
a tetrahedron are concurrent. )
2> DO D 5 S5 o,
b) Show that [Bx v,yxa,ax B]=[a, B, y]
5
2 a) Prove by vector method :
i a __b __c
sinA sinB sinC
2 2 2
.. _a“+b“—-c
ii) cosC = oab
where ABC is a triangle. S
b)  The position vectors of three points P,Q,R
-> -
from a fixed point O are respectively a, b
_)
and c¢. Show that the perpendicular
distance of the point P from the straight
R T e e
lineoRis|axb+bxc+cxa| 5
- >
| b-a|
3 a) Prove that the necessary and sufficient
> -
condition for a vector function r = f (t) to
%
. .2 df
have constant magnitude is f el 0. 5
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b) Evaluate the integral j.(x3ydx+xy3dy)

C
using Stokes' theorem, where the curve Cis
a rectangle having vertices (0, 0 ), ( b, 0 ),
(b, a)and (0, a) in the xy-plane. )

T 2 v 2 e
a) Show that V “f(r)=f (r)+7f(r), where

the scalar function f(r) has continuous

differential coefficient. 5
b) Using divergence theorem, evaluate

AN A
“'(y z+z x J+x2y2k).ndS

Where S is the surface bounded by the part

of the sphere x2 + y2 +2z2=1 lying above

the xy-plane and the xy-plane. S
Group - B

Answer any three questions. 6 x3 =18

A force of 15 units acts in the direction of the

A A A
vector i—2j+ 2k and passes through a point

N AN A
(2i-2j+2k). Find the moment of the force

VANVANEVAN
about the point (i + j+k).
s T S
Solve the simultaneous equations rx b =ax b

X X

- > - - > >
and r.c =0 for r . Here a, b, c are three given

- -
vectors and b and c¢ are not perpendicular to
each other.
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7. The vector equations of two straight lines L; and

L, are respectively

- ANEAN

r =3z+]+t(21+k)

- VANVANEEVAN
and r —4k+S(l+_] k), where t and s are two
scalars. Prove that L, and L, intersect each
other and find the vector equation of the plane in
which they lie.

8. If V be the volume bounded by x2 +y2 =

%
z =0 and z = 2, then evaluate ” FdV , where
d N N A
F=xyi+zj+yk.

9. Taking C as the triangle formed by the points
(0,0),(1,0)and (1, 2) as vertices in the
xy-plane, verify Green's theorem in evaluation of
the integral I(yexdx + xeYdy).

(@)
- AN N 2 AN

10. If F(x,y,z)=2yi—-zj+x“k and Sis the surface
in the first octant bounded by the parabolic
cylinder y2 =8x and the planes y =4, z =6,

-> -
what is the value of ” F.ndS ?
S
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11.

12.

13.

14.

15.

Group - C
3x4=12

Prove that the three points A, B, C are collinear
whose  position

Answer any four questions.

vectors are  respectively

- - - - -
—2a+3b+5c, a+2b+30and 7a-c .

%
Find a vector & which is perpendicular to

e /\/\

each of the vectors « —4l+5 j—k and

> A A A -> >
B=i-4j+5k and 5.y =21, where
g /AN AN A

y=3i+7j-4k

AN A A
A particle, acted on by forces (4i+ j+2k) and

VANEVAN
(3i+j - k) is displaced from the point

N /AN A N N AN
(i+2j+3k) to the point (5i+4j —k). Find the
total work done by the forces.

Find the equation of the plane that contains the

- > > - > >
straight lines r = a+tp and r = B+sa.

> A A A
If a=t"i-tj+(2t+1)k and
g N /AN AN
B=(2t-3)i +j —tk, then find the value of
4 gx—d_ﬁ) att=2
dt dt '
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- -
16. Prove that div(curl f)=0, where f (x,y,z) is a

vector point function.

_)
17. If v 2(|)= 0, then show that the vector grad¢ is
both solenoidal and irrotational, where ¢(x,y,z)

is a scalar point function.
g 2 2 N 2 /AN 2/\
18. If F=(x“+2y“)i+Sy“z j—6yzk, then find the
> -
value of | F.dr from (0, 0,0 )to (1,1, 1)
C
when the curve C has the equation x=t, y= t2 ,

z=t3.
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