45th C.C. Exam., 2002 |

MATHEMATICS, PAPER -1

rime : 3 Hours | . [ Max. Marks : 200
Answer any five questions.
1, (a) If Wis a subspace of a finite dunensmnal vector space V(F),
then prove that : e

g :
dim— —dlmV dJmW
/4

(b) Determine the eigen values and the correSpondmg elgen vectors

| | L
-~ of the following matrix : 4 = 128
12 2

,2 (a) Expand log, sin x in the powers of (x - 2)
- (b) Find the envelope of the curves.

m
X h

AR when ap +b‘*:J = cP bclng any constant.
a”-' : be .
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(c) Show thata conical tent of given capacity will require the jeq,

amount of canvas when the height is /2 times the radjyq of

the base. \
o (1+x) —1- —e
3. (a) Evaluate: lim X
x—0 X

(b) If a function f(x) is as
"(1) continuous in [a, b]
(11) differentiable in (a, b). -
then show that there exists at least one point ¢ € (a, b) such

that f(b)=1(a)+(b—a) f'(e).

]

X :
(c) Show that : m‘ilﬂg(l'*'-’f) <x, forx> 0.

x dx
(a) Evaluate : " :
| 0 (.:r2 cos?® x + b sin? x)2 =
(b) Find the area common to the following two circles :
r=ay2 and » = 2a cos 0.

(c) Find the length of the arc of the parabola y2 = 4ax cut of by its
latus rectum.

5. (a) Find the surface of the solid generated by the revolution of the
astroid x2 + 323 = 423 about x-axis, ¢

\a

(b) Prove that : B(n, n)= - Vr[n

22n-1 (n + l)
2

6. (a) Solve:(1+?)dx=(tan"ly—x) dp.
(b) Find the orthogonal trajectory of the family of curves
x2 +y? +2fy +1 = 0, where fis parameter.
2 2

d
(c) Solve: d; +3 z +2y = e sinx.

L
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1

(a)

(a)

(b)

(a)

(b)
(c)

0. (a)

Prove that the equation :

ax? +by2 +cz? +2fyz+2gzx+2lxy =0
represents a pair of planes and find the angle betwéen them.
- 2 2
POP' is a variable diameter of the ellipse x2 + ;2 =1,z=0
- - a -
and a circle is described in the plane PP'ZZ and PP as diameter.
Prove that as PP* varies, the circle generates the surface-

2 2
2,.2, .2\* Y 2,.2
(x“+y  +2°)| 5+ |=x"+)".
ERY.

Show that the plane 8x — 6y — z = S touches the paraboloid
'x2 y2
753 = z and find its point of contact. .
' y? 22 -
Prove that the tangent planes t0 —-+—-—— +1=0 which
a &b c
2 .2 .
cut —+=-=5-1=0 in ellipses of constant area nk* have
ac b° c :
their points of contact on the surface |
2 52 2 e

—

+ = .
at bt ¢4 4a’b*?

Prove that a skew symmetric tensor of rank two has 5 NN-1)

independent component in Vy.
Prove that the transformations of tensors form a group.
Show that the covariant derivative of a mixed tensor of

two is a tensor of rank three. -

If 7,b,C be three unit vectors such that a x (b—XE)=.§.’
find the angles which @ makes with 5 and 7,5 and & being
non-parallel. - . "
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