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English Version
Group - A
Answer any two questions. 10 x 2 =20

Show that the lines joining the vertices to
the centroids of opposite faces of a
tetrahedron are concurrent (use vector

method). S
Prove, by vector method, the trigonometrical
2. 2 .2
formula cosB :u, in any
2ac
triangle ABC. 5

Show, by vector method, that the internal
bisector of the angles of a triangle are
concurrent. )

—
If a,b,c be the position vectors of three

points A, B, C respectively, show that

i T e .
bxc+ cxa+axb is perpendicular to the

plane ABC. What is the geometrical

o 1 2> 2> 2> > > >
s1gn1ﬁcanceof§|bxc+c><a+a><b|? S

Define curl and divergence of a vector
quantity. Find divergence and curl of the

> 7 A .

vector v = where r is the unit vector
_) . .

along r and r is the magnitude of the

g /\ /\ AN
vector r =xi+y j+zk. S
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b) Show that the necessary and sufficient

%
condition that a real vector u(t) always

remains parallel to a fixed line is that

- d—) -
u
= . 5
ux iz 0
4. a) Using Stokes' theorem, find the value of

J.(xydx+xy2dy), where curve C is a

C
square having vertices ( 1, 1), ( -1, 1),
(-1,-1)and (1, -1) in the xy-plane. )
> o
b)  For a given curve r = r (s) ( s denotes the
length along the curve ) prove that
N .
%
k =M ( k is the curvature and r is
23
| 7|
d—>
d—:, etc. ) )
Group - B
Answer any three questions. 6 x 3 =18
S. Find a vector 8 which is perpendicular to both
> 7 277 PO S
vectors a=4i+S5Sj-k and B=i-4j+5k
> > - - -5 o
and 8.y =21, where y =3i+7 j-4k. 6
-> >
6. Find Vx(r f(r))where f( r) is differentiable and
d A AN AN
r= 2+yz+z2, r=xi+yj+zk. 6
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— - - -

Show that if a=ay l+agm+agn,

— - — - — — - —

b=b l+bym+bgn, c l+comtegn,
> - >

where [, m, n are three non-coplanar vectors,

5> |1 a2 ag|
then [a,b,c]=|b by bz|[l,mn], where

€1 ¢2 €3
symbols have their usual meanings. You can
assume that in a scalar triple product dot and
cross can be interchanged. 6

What is the directional derivative of a scalar
point function ? Find the maximum value of the

directional derivative of ¢ =2zx — y2 at the point

(1, 3, 2 ) and also the direction in which it
occurs. 6

Applying Stokes theorem find the wvalue of

J-(ydx+zdy+xdz), where C is the curve given
C

by x2+y2+22—2ax—2ay=0, x+y=2aand
begins at the point (2a,0,0) and goes at first
below the z-plane. 6

g N2 A3
If r=3ti+3t° j+2t°k, find the value of

- - -
dr d2 r d3 r
dt dt2 dts
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11.

12.

13.

14.

15.

Group - C
Answer any four questions. 3x4=12
Determine the values of A and p for which the
AN A AN A

vectors -3i+4j+Ak and pi+8j+6k are
collinear. 3
Find a unit vector which is perpendicular to each

> A A A > A A A

of the vectors a = i+ j+2k and b =2i+3j+k.
3

Find the vector equation of the plane passing
through the origin and parallel to both the

AN A AN ANEVAN A
vectors i+2j+3k and 2i- j-4k. 3

N VANAN
A particle acted on by constant forces 2i+ 3 j-k

VANEVAN AN
and 3i-j+5k is displaced from the point
A (1,3, 2) to the point B (4, 5, -1 ). Find the

work done by the forces. 3
o T T

If ax(bxc)=(axb)xc, explain all the

- >

different possibilities by which the vectors a, b

ﬁ
and ¢ may be related. 3
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%
16. If a be a constant vector, then prove that
, e > R
griaxr) (gxr):%—s—g(a.r),r:|r|. 3
r r r

17. Evaluate the triple integral
” ( x2 +y2 +22 Jdxdydz
\%4

where V is bounded by x+y+z=a(a>0),

x=0,y=0,z=0.

3

18. If the equation of a curve is x=t, y:tz,

2.3
==t
=3
plane at t= 1.
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