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The notations and symbols have their usual meanings.
1. Answer any ten questions: 2x10=20

"a)  Determine whether h‘%fy_z exists or not with
o i

: justification. .

~ b) Prove that the function

f (x,y)=7x,—%—;~, (x,»)#(0,0)

=0(x»=(0,0)
is continuous at (0, 0). '
c) Determine the total differential of the ﬁmctlon :

C fe»)=yle] at 0,0).
d) Show that the ﬁmctlons
U=x+y—zv=x-y+zw= xz+y2-r-z2 2yz -

are not mdependent

- e) Define Kronecker symbol 8.1, j=l, 2,...n.

‘show that &/ =

f)  State necessary condxtlons for j(a, b) to be an
extréme value of a function f{x, y).
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g) . Prove that the area bounded by the curve '

. 2 2 . ‘. .
. %42 =1, is mab square units.

h) = Find the length of the arc of the catenary

- j"y"—(e" +e- )from the vertex to the point

AN '
i)  Find the volume of‘a paraboloid formed by

revolving the parabola y* = 4ax about the X-axis
and bounded by the section x = X,

j). ' In what direction, from the pomt (1, 1,-1), is

the directional derivative of f'= x* — 232 + 42%°
_maximum? Also find the value of this maX1mum ~

 directional derivative.
k) A particle moves along the curve x = 4 ‘cost,

y=4sint, z = 6t. Find the magnitudes of the
veloc:1ty and acceleration at any time t.

D If the relation b’v =0 holds’ for an arbltrary

' _ -covariant vector vi, show that b’ =0.

indices from the left and skew—symmetrlc in the

- second and third 1nd1ces from the left, show that
Tijk=0.

n) If4, and B are two covariant vectors, show that

g'f(A,Bj AB) 0, where g% is contravariant
metric tensor :

0) Show that the comp
(0, 2) can be ex
Symmetric tensor and a skew-

onents of a tensor of type

symmetric tensor

of same type,
Answer any four questions: . 5%4=20
a) Define a homogeneous function of degree #
603nwaﬂu}0

(2)

Ifa tenSOr T is symmetrlc in the first two

pressed as-the sum of a

with an example. Ifu= f(Jé y)bea homogeneoue
“function of two mdependent varlables X, y of

du

degreen provethatx +yay—nu :

b) Consider the equation —£- + 2 T+t =1 ‘

with K as the variable. If A, p, v are the roots -

(assumed to be all real) of the ‘above equation,
3(x.y,5) _ =(u=vXv=-AYXA-p)

prove that dAuyv) — (b-—c)(c-a)(a-b)

. : [P0 522 -y
¢) Evaluate I bty

2b2+b2x2 2 2

dxdy, the region of

integration bemg R, the positive quadrant of the
] 2 ’
ellipse £ +2%=1.

d) Evaluate I(cosxsin y—xy)dx +sinxcos y dy),
T.
where 1 is the circle x*+)?=1 in the xy-plane
described. in the positive sense, using Green S
theorem. : :
e) If a,and b are two symmetric tensors and W,V
~are components of two contravariant vectors
satisfying (a —kb ) vi=0, (a —-k'b ) vi=0,i,
J=12,. n,k;&k Showthatbu’v/ Oand
a, u’v’ =. 0
f) If B, are components of a covariant tensor of
second order and ¢, & are components of two
contravariant, vectors, show that B, C' D’ is an
+ invariant. : .
3. Answer any two questions: - 10x2=20
- . a) i) A differentiable function f(x, y), when
‘ expressed in terms of the new variables u

and v defined by. x=-'2-(u+v),y='\/;
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i becomes g(u v). Prove that

ougv y oxay

Find the pomt where the funchon v3 )P+ 2
has a minimum subJect to ax+by+cz = p.
Tas

Evaluate ”(f dydz + y’dzdx + z3dxdy)
S

over the sphere S : x> +)* + 2 = a*

Find the volume of the solid generated by
revolving the cardioide r = a(1— cos0)
about the initial line. 5%5
Show that the area bounded by a simple

closed curve C is given by %cﬁ (xdy—ydx).
C

Hence find the area of the region bounded
by the curve x = cos0, y = sinf.
Apply Stoke’s theorem to prove that

I( ydx + zdy + xdz) = -2\/§7ta2
c 3

where C is the curve given by x* + y*+z* —
2ax —2ay =0, x + y = 2a and begins at the
point (2a, 0, 0) and goes at first below the
z-plane. 4+6
If, g, denotes metric tensor of type (0, 2),
then show that [ jk, i]—[ij, k] =% — %x

A ax'
Define covariant derivative of a tensor of

type (0, 2). Prove that covariant derivative
of the metric tensor g 1s zero.

4+(2+4)

(4)



