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The figures in the margin indicate Jull marks for the questions
Answers the following questions:
1. Choose and rewrite the correct answer: 1xX3=3

a) If § is any closed surface enclosing a volume ¥ and

R

F=axi+ bﬁ + cz]é, then the value of HS F.hdS is (Use
Gauss Divergence theorem)

1) abcV ‘ «11) (a+b+c)V
i) (ab + be + ca)V 1v) mabcV .

b) The semi-vertical angle of a right circular cone admitting sets of
three mutually perpendicular generators is

-1 -1
) tan V2 i) —tan V2
1 oy g i R
i) —tan ,/— »1v) tan  4[—.
2 2

« 2 2 2
¢) Section of the conicoid ax +by +c¢z =lon the plane

Ix + my + nz = p will be hyperbola if
2 2 2
i) bel +cam +abn =1
- 2 2 2
) bel +cam +abn #1,

2
i) bel +cam +abn > 1
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| 2 y
iv) bel v cam  + abn” < |
* ! g
2. Write very short answers for each of the following:

1x6 =6
a) Defline a vector valued function.

b) Ifthe vectors dand b are irrotational, then show that & « 5 isa
solenoidal vector.

¢)  Write the equation of the cone with vertex at the origin and which pass
2
through the curvesax - + by = 2z, Iy + my +nz = p.
- ; 2 2 2
d)  What surface is represented by the equation 2x  — 6y -3z° =19
¢) Define Principal planes of a central conicoid.
) How many normal can be drawn through any given point to 3
central conicoid?
3. Write short answers (any two) of the following: 3x5=15

a) State and prove the necessary and sufficient condition that a
vector @ have a constant direction.

b) Find the equation of the sphere through the origin and making
intercepts a,b, ¢ on the co-ordinate axes.

¢) Find the equation of the right circular cone with its vertex at the
origin, axis along Z -axis and semi-vertical angle.

d) Find the equation to the tangent planes to the conicoid

2 2 2 ;

2x -6y +3z = 5which pass  through the
X+9y-3z=0= 3x -3y +62z-35,

¢) Show that the plane 2x -4y

s 2
paraboloid x -23" =3, Also find the co-ordinate of the
point of contact.

4. Answer any two of the following:

a) Ifa" b', & are the reciprocal systems of vectors a, b,

respectively, prove that [@be][abe = 1.
b) Suppose V x 4 = 0 . Evaluate V . (Ax 7 ).

¢) Prove that 252 2y? + 722 - 10yz — 102x + 2x + 2y +262-17=0
Tepresents a cone with vertex at(2,2,1).

Page 2 of 4

—2+3=0 touches the

4x5=20
¢




CMA-1V0
. 2 1 ts
d) A tangent plane to the conicoid ax +by +¢z =1 mee
the co-ordinate axes in 2, Q and R . Find the locus of the
centroid of the triangle POR .

e) Prove that the enveloping cylinders of the ellipsoid
2 :

X Vv z-

— o+ + — = 1, whose generators are parallel to the

a~ 17;' ¢

Y z .
linesx = 0,* , = — meet the plane z = 01n
\[ 2 2 ¢
a +x
circles.
S. Answer any two of the following: ' 6x2=12

a) Verify Stokes’ theorem for the vector function

" " o 2 A
A =3yi — xzj + yz kand the surface S of the paraboloid

2. 2
x +y =2z bounded by z = 2.

b) Verify Green’s theorem in plane for

U] {(x . + xy)dx + xdy}, where C is the curve enclosing
C

. W2

the region bounded by Y = X and y = x.
c) Suppose that the surface .S has projection on the XY -plane.
dxdy

A .
A

[n.k|
6. Answer any two of the following: 6xX2=12
a) Find the centre and the radius of the circle

2° 2 2
X+2y+2z=15x +y +z -2y-4z=11.

Show that [[g A4-7dS = [[p 4 - A
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b) Find the equation of the cone whose vertex is the point
(a, 3, y) and whose generators intersect the conic
2 2 '
ax +2hxy+by +2gx+2f+c=0,z=0.

¢) Find the equation of the right circular cone whose vertex ig

X=3 -2 z-

(3,2,1), axis is the line = — = ——and semi-
4 1 3
vertical angle 300 .
7. Answer any two of the following: 6x2=12
a) Find the equation of the tangent plane at the point (a, 3, y) of
2 2 2 '

the central conicoid ax +by +cz =1.

b) Find the locus of the point of intersection of three mutually

perpendicular tangent planes to the central conicoid
2 o, 2 2
ax +by +cz =1.

¢) Find the equation of the tangent plane to the paraboloid

x2 2

5~ 3 = 2z parallel to the plane 2x -3y +z = 0.

% ok kok
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