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Attempt any twe parts from each question.

1. (a) State the Cauchy’s General Principle.of
convergence of a sequence and use it to discuss
the convergence of the sequence <a_ > where

1 1 1
—I+ +2'+3'+ +E 3)

(b) () Evaluate lim %[1 +27 43" n""]

(11) Prove that if p> 0, then
n* ‘
lm =90
n—co (1+p)n - (3)

(c) Let <a > be a sequence defined as

2 y\/2
a =1, a, ,3+a" , Va1l
2
- Show that the sequence <a > converges to /3 .
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2. (a) Discuss the convergence of two of the following
series

= 2.4.6 - n
(iii);1-3-5h-_-(2n+l) @

(b) Use the Cauchy’s Integral Test to show that the

=01
series Z 75 converges if p>1 and diverges if
n=1 :

p<l. (4)

(c) Define absolute convergence of a series and
prove that every absolutely convergent series is
convergent but not conversely. 4)

. .. xe
3 (a) (l) Prove that }(l_r‘lél) -1.{__3'/7 =0

(i) Show that the function f: R - R defined as

£(x) %, if x is rational
X] =
0, if x is irrational

is continuons at x =14 (2+2=4)
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(b) Prove that f(x) = x? is not uniformly continuous

on [03 CO[ ' R (4)

(c) Using Taylor’s Theorem, show that for x> 0,

x’ '
x—?<sinx<x. @

4. (a) Show that the function f: R? - R defined as

is discontinuous at (0, 0). @

(b) Show that for the function f: R? - R defined as

xy(xz _ yz)

f(x, y) = x? _l_yz if (x, y):t((}, 0)
' 0 , otherwise
fxy {(0,0) = f)rx (0,0) 4)

(c) Show that the function f(x, y) = y? + x%y + x* has

(0, 0) as the only critical point and that f(x, y) has
a minimum at that point. (4)

5. (2) If f and g are bounded and integrable on [a, bl,
then prove that their product fg is also bounded
and integrable on (a, b]. ' (4)

P.T.O.
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(b) Show that the function f(x) = [x] where [x] denotes
the greatest integer <x, is integrable on [0,31.

. 3
Also find the value of fo [x]dx . (4

(c) Define a Riemann Integrable function on a closed
and bounded interval [a, b]. Using the definition

find fx% dx. @

(300]****



