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( MaJor )
Paper 22 |

Time 3" hours

The figures in the margin indicate full marks
for the questions' '~ s &

1. Answer the followmg questlons 1x7=7

(a) Define beta functlon of second kind..

(b) -Write true or false of the following
statement : :

Uniform limit = Pointwise limit
() What is implicit function?

(d) Write down the gamma-duplication
formula. :

(e) Define refinement.

(/) What do you mean by extreme values of
a functlon'p | '

(g) State one properfy of Jacobian
transformation.
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2. Answer the following questions : 2x4=8

(@) DefineI' (2). Draw a rough sketch of T"(2).

(b) Give the geometrical interpretation of
Rolle’s theorem.

(c) Test the convergence of

dx
[

. . 1+x
(d) If x=rcosb, y=rsin®, find
dxy -
o(r, 6)
3. Answer any three c‘jué‘s__tiolns : | ox3=15
(a) State and prove second mean value
- theorem of differential calculus. S
(b) () If a<b, prove that
~b_(; <tanT'b-tan~lg 2=

R | Coe 1+a?
(i) Show that

12 . 2p /2.
J: sin“® xdx =J§' smzp(.’zx)dx

' 3+2=5
(c) Find the value of

R 4
X -X
J: € dxx_‘:e dx

(d) Determine the valye 0

function sin x(1 +co
maximum value.

f X, for which the
SX)  attains a

Tk
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(e) Evaluate

J«» sin mx dx
0 X

for all real values of m. S
4. Answer any three questions : 10x3=30

(@) (i) Find the first- and second-order
partial derivatives of

z=x3+ y® -3axy
and Vérify that

9%z i 2z
- dxdy © dyox 5
(ii)  Establish the relation
B(m, n) = w m>0,n>0
I'(m+n)’ .
and hence deduce I'(1/2). S

(b) * Define functional determinant. If u, v, w
~are the roots of the equation in k

X 5 y + A
a+k b+k c+k
then show that

Aoy 2 __ —v)(v—w)'(weu)
o v, w)  (@-B-dlc-a 24+8-10

=1

(o Write a note on Lagrange’s
undetermined multipliers. 10
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(d) (i) Prove that the necessary and
sufficient  ‘conditions  for  the
integrability of a bounded function
J(x) is that to every positive number
g, there corresponds a positive
number & such that: for  every
division D whose norm 1'3 Sb the
osc1llatoxy sum is <e.

(i) 1f |
Frogax

exists and k is a number such that
for all x; | f(x) |£ Kk, then prove that

(N redx| skib-al

(¢} () Discuss -the. continuity of the
function

if (%Y #(0,0)

0 if (4 y=(0,0)
‘at the origin.
(i) State and prove Taylor’s theorem
for two variables.

() Obtam the necessary and sufficient
conditions for uniform convergence.

(i) Obtain the sufficient condition for
the equality of f xy and fo..
* %k %
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