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MATHEMATICS
Paper-I : Analysis—II
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Note: Attempt 50% of Total Questions of Question Paper. Time: 2 Hours
All will carry equal marks. Fraction will be lower digit.

SECTION—A
1. (@) LaT={x.yN 0exs2.0<y<3landf: TR

: ' ¥
be defined as f(x, y)={x lfOSygg.

0 if otherwise

Evaluate Hf(x, y) dxdy.

T £
(b) Evaluate ”}/az—xz—y2 dxdy over the circle

x? + y? < ax in the positive quadrant where a > 0.

3+3=6
2. (a) Change the order of integration and evaluate the integral
4a 24ax g
I _fdydx.
0 x2

4a
(b) Find the volume of a truncated cone with end radii ‘a’ and
‘b’ and height ‘h’. 3+3=6
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3.0 (a)
(b)
4. (3
(b)
8 (8)
(b)
6. (n)

State and prove Green’s Theorem i%n&lénc.

Verify Stoke’s Theorem for F = y? + zj + xk where Sis the
upper half surface of the sphere x* + y* + z2= 1 and C is
its boundary. 3+3=6

Verify Divergence Theorem for

F=x-y2)i+ - zx)]+ (2 - xy)k

taken over the rectangular parallelopiped 0 < x < a,

Osyb/0sz<c

Evaluate Hf-ﬁds where f = (x + y>)i — 2xj + 2yzk and

it

S is the surface of the plane 2x +y + 2z = 6 in first octant.

3+3=6
SECTION—B

Prove that a sequence of functions {f } defined on E converges
uniformly on set E iff for every € > 0 and forall x € E 3
a +ve integer N such that

f,,,(x) - f,(x)|<eVn2N,p>1.

Show that the sequence {f (x)} where f (x)=x"is uniformly
convergent on [0, k], k <1 and only pointwise convergent
on [0, 1]. 3+3=6

Discuss for uniform convergence of the series

- nx (n-1Dx
Z|: _1+(n_1)2x2:|in [O, 1]

2usd
e
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(b) Let {f } be a sequence of real valued functions defined
on [a, b] and bounded on [a, b] and let f € R[a, b]
forn =1, 2, 3, ... If {f(x)} converges uniformly to
the function f on [a, b] then prove that f € R[a, b] and

b b
If(x) dx = nI;tw an (X) dX | Here R[a, b] denotes set of

Riemann integrable functions on [a, b]. 3+3=6

1 4
(a) Obtain the Fourier Series in the interval [—E’ 5] of the
function f(x) given by
fg) = 4 B [x] ——;— if x is not an integer
0 if x is an integer

where [x] is the greatest integer < X.
(b) Find a Fourier series to represent X — x* from x = -7 to

2
x=n.Henceshowthat_1_—i+i__l_+ ,,,,, &
P 3 12
343=
Show that :
3 5 i |
B anRM xS T for -1 S x &
3 5 ¥ ;
- _12—1_14.-1___1_4.
('11) 4 R "7
W x“( 1) x°( 1 1)
i —(tan " x) ' =—-—[l+=[+—|1+=+=|+....
LI S ld o TR b Y G
where -1 <x < 1. 2+1+3=6
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