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(zeneral Instructions

» This question paper consists of (06) questions on (02) pages.
* Answer only (04) questions. All questions carry equal marks.

1. (a). (). LetE € R, f: E — R be a function, and ¢ be a limit point be and [ € R.

State the definition of “lim f(x) = [”.
X—=C

(ii). Let f(x) = x3,x € R. Prove that lin% f(x) # 4.
bl

(b). Prove that the set of natural numbers, N has no limit points.

[25 Marks]
1, x€[0,1)
2. (a). Let f(x) =42, x=1.
3, x€(1,2]

(1). Find the value of lir?_ f(x). Justify your answer.
(i1). Find the value of lmll+ f(x). Justify your answer.
X

(i11). Does the 1in} f(x) exist? Justify your answer.
xX—

(b). Let g(x) = x* + x defined on the interval (0, 2). Prove that lirr} g(x) = 2.
x>

[25 Marks]



3. (a).Let g(x) = (1 — x)v/x for each x € (0,1).

By using the Sandwich theorem, show that 1ir111_ g(x) =0.
x—
(b). Prove that if lim f(x) = [ exists for some [ € R, then [ is unique.
xX—oo

(c). Using the definition of limit, prove that

i x%+3 !
x—00 5x2+3x+16 5

[25 Marks]

4. (a). Let f, g be functions, ¢4, ¢, be real numbers such that (¢;, ©) & Domn(f),

(cp,00) € Domn(g). Suppose lim f(x), lim g(x)exist. Prove that lim [f(x)g(x)]
X300 xX—>00 X -00
exists and lim [f(x)g(x)] = lim f(x) lim g(x).
X~»00 X —00 xX—00

6x34+3x%+4x+2

_ . — 6
(b). Let f(x) = Y for each x > 0. Show that il_}ﬂgof(x) =
[25 Marks]
_ x®43x+1
5. (8,) Let g(X) - —‘;2‘::7‘—,)( € (1,5)
Prove that g(x) is continuous at 3.
x4+ x+2, x=3
(1). Prove that f is right-continuous at 3.
(i1). Prove that f is not continuous at 3.
[25 Marks]

6. (a). Suppose f is a function defined on an interval I and f is uniformly continuous on I.

Prove that f is continuous on [.

(b). Let f(x) = 2x + 3,x € R. Show that f is uniformly continuous on R.
{25 Marks]









