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1. This paper consists of TWO sections.

a. SECTION A(COMPULSORY): 40 MARKS
Answer ALL QUESTIONS.

b. SECTION B: 60 MARKS
Answer ANY THREE questions.
Submit solutions to ONLY THREE questions in Section B.

9. Bach question in Section B is worth 20%.
3. Show all your workiug.

4. Special requirements: None.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN GIVEN BY THE

INVIGILATOR.




SECTION A: ANSWER ALL QUESTIONS

Question 1

(a) Define the following

(1)

(i)

(i)

(b) @)

(i)

(i)

(iv)

v)

(vii)

(viid)

(i)

Let S C R when do we say that S is bounded. [2]
Cauchy sequence. [2]
Uniformly continuous function. (2]
Prove that |z = max{z, —z}. (3]
1 n+1
Evaluate lm (1 + ——) : (3]
ki des] i

The existonce of the ”inf” and the "sup” 15 au axiom of the real number
system. It is not necessarily true that in any namber system, a set that
is bounded above has the least upper bound. Is this this statement true?

Justify your answer. 4]

TRUE OR FALSE: The superimum (if it exists) of a set S C R, belong

to 5. Explain your answer. [4]
Verify that the sequence a, == ;fg,fn. > 1 is monotone non-decreasing,
monotone non-increasing or not monotone. 4]

Using the definition of limit (i.e., ¢ — §), prove that

2 _ 42
T [4]

lim
a2 X —Q

Suppose 3 a, and ) b, are positive term series with a, < by for all n. It

™ b, converges, show that 3 a, also converge. f4]
Test the series E L for CONVergence. 4]
2" -1
. . : -
Does the hn} sin T exist? If yes, find the limit. [4]
w—y .




SECTION B: ANSWER ANY 3 QUESTIONS

Question 2

(a) For any two real numbers ,y show that |z —y| < |z + ly]. - 4]

(b) If A and B are bounded subsets of R, then prove that the set
A+ B={z+y:v€ Aandy€ B}is also bounded. - [6)

(c) Find the limsup a, = (—1)" + i, 10}

Question 3

(a) By using € — n definition prove that lim - i 7= 1. [10]
(b) Prove ?31_15;0 Yn=1 [10]

Question 4

ala+1)  ala+1)(a+2)

(a) 1+a+ 19 123 4+ ... {a>0) test for convergence using
Gauss test. [10]
(b) Prove that a positive term series either converges or diverges to 00, (10]

Question 5

ey .
L # 2

v is continuous at © = 2. [10]
4 if e =2

(a) Show that f(z) = {

(b} Prove that if a function f is uniformly continuous on an interval T, then it is

continuous on 1.




[10)

Question 6

(a) Prove that if a function is differentiable at a point then it is continuous at that

point. [10]

(b) From the definition of the Riemaun integral show that ff(‘z.q: +3)=6. [10]
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