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Section — A

1. Attempt all questions. (Maximum word limit 50) 2x8

Show that the set of all natural numbers N is not bounded above.
Is the set of all real numbers R countable or uncountable? Justily.
[s product of two divergent sequences always divergent? Justify.
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Is the series ¥, === convergent or divergent? Explain.
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e. Write the € — § definition for continuity of a function. Using this definition, show that
flx) = x% is continuous in [0,2].

f. Find lim x? sm -

x-0

g. Give the geometncal interpretation of mean value theorem.
h. Check the differentiability of the function f(x) = x|x| at x = 0.
Section — B
B Attempt any two of the following: 6x2

a. Define countably infinite set. Prove that every infinite set contains a countably infinite
subset.

b. Define bounded subset of R with an example. Show that (ub {1 - n—lz N E N} =1.
c. Show that lub(A + B) = lub(A) + lub(B) for any two subsets 4 and B of R.

3. Attempt any two of the following: 7x2

a. Prove that if (x,) and (),) are two sequences of real numbers such that x,, = x and
Vn = ¥ then x,y, = xy for some x,y € R. Is the converse truc? Justify.
b. Define absolutely convergent scrics. Prove that every absolutely convergent series is
convergent. Is the converse true? Justity.
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c. Test the convergence of the series Yoy —— —

4. Attempt any two of the following: 7x2

Show that a uniformly continuous functlon 1s continuous. Is the converse true? Justify.

b. Using € — § definition, show that lim=== for a>0.

x—a X

PI.0.
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Define Lipschitz function. Prove that every Lipschitz function is continuous. Is the

converse true? Justify. -

Attempt any two of the following: 7x2
Prove thatif f: [a, b] - R is continuous then f is bounded.
. g ke x*+3x+a, x<1.
Find the value of a and b for which the function f(x) 2{ s
bx+Z ,x2>1

differentiable at every point.
Let f: A — R be differentiable on A. Then prove that f is monotone increasing on A if and

onlyif f'(x) >0V x € A.
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