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General Instructions

1. Read all instructions carefully before answering the questions.

. This question paper consists of (6) questions in (2) pages.

. Answer any (4) questions only. All questions carry equal marks.

. Answer for each question should commence from a new page.

. Involvement in any activity that is considered as an exam offense will lead to punishment

. Use blue or black ink to answer the questions.

2
3
4
5. Draw fully labelled diagrams where necessary
6
7
8

. Clearly state your index number in your answer script




1.(a) Find the limit points of each of the following subsets A of R
()A={2019,2020,2021}
(i)A= (1,2]
S L
(i) A ={":ne N}
1 o1
(lV)Az{;-nEN}U{l—i— ;:nEN}
(b) State whether the following statement is true or false:

Every infinite subset of R has a limit point.

Justify your answer.

2.(a) Let f(x) = x® + 2x + 7, xeR.

Using the & — & definition, show that lin} f(x)=10.
X2

(b)Letg(x) _ {10 Lfl;c ex(gji(l)]

Using the £ — § definition, prove that lir(r)1+ g{x)=1.
X

3. (a)let a € Rand f(x) = ) a pa=1 |
5 (6 — ax?) ;o x € (1,2]

(1) Prove that lim f(x) = 2 and find lim f(x)
x-1" x-1*

(ii) Find the value of @ such that f is continuous at 1.

(b) Let f (x) = =~ forx # 0. Prove that lim— = oo,

x->0 X?




4.(a) Define f: IR — R by

; xeQ
; x€Q°

X

Fo =1

Prove that lin% f(x)=0.
xX—

_ox+l ‘ !
(b) Let g(x) = o for x > 0. Prove that )}1_)190 g(x) = >

5.(a) Let f(x) = x® + 2x — 5,xeR.  Using the & — & definition prove that f is
Continuous at 1.
(b) Suppose f is a function defined on I = (a,b) and let ¢ € (a, b). Prove that
If fis continuous at , then |f|is also continuous at c.

Is the inverse true? Justify your answer.

6.(a) State the definition of a continuous function on a closed interval.

(b) Define h:[-1, 5] — Rbyh(x) =v5+4x —x* for x € [-1, 5]
show that h is continuous on [—1, 5].







