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Answer FOUR Questions ONLY,
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I. (a)Letk = { Sin € N}.vae that % is a limit point of £,

(b) Let f (x)=2x+3,x [1,2). Prove that Em%f(x) = 7 using the definition.
x—
(c) Let g(x) = x%, x € R. Prove that 1in%g(x) # 4 using the definition,
x—

2. (a)Let f:(-0,3) >R be the function given by f (x)=+3~x ,x e(-»,3).
Prove that lim f (x)=0.
(b) Let g: (—0,3) = R be the function given by g(x) = V3 — x + 4, x e (-»,3). Using
above result in (a) deduce that lizgl_g (x) = 4.
X
(c) Find two functions f and g defined on (—o0, 3) such that ﬁ%‘l_ f(x) does not exist
xX—=

and lirgl_ f(x)g(x) = 0. Justify your answer,
xX—

3. (a) Use sandwich theorem to show that lim x* cos(%) =0.
x—=0 X
x*+1
(b) Prove that lim = co using the definition.

r30 ¢ —7

{c) Find two functions f and g such that lim f(x)=e0, im g(x)=—wand lim [f(x) +
X0 X0 00

g(0)] = 2020,




4. (a) Prove that the polynomial function f(x) = x® 4+ 5x — 7, x € R is continuous at 1.

2
(b) Let g(x) = {JZCx i i’fc i 1’ . Prove that g is continuous at 1.

(c) Find two functions fand gsuch that f, g are not continuous at | but f+gis

continuous at 1. Justify your answer.

(a) Let f(x) = {szx:% L ; >S (? *, Show that f is left-continuous at 0.
(b) Let g(x) = {x3 txt+l, x>z 3’. Show that g is right-continuous at 3 and not
15, x < 3.
continuous at 3.
30 x>1 2020, x =30,
(©) Let £,g: R — R be defined by f(x) = [14’ %7 and g = él' x> gg
e , x < 30.

Find linl} 7(x), li131(}+ g(x) and l_inI} g( f (x)) with justification.

(a) Let f (x) =x’,x € (0,4). Prove that £ is uniformly continuous on (0,4) .
(b) Prove that the function g(x) = x? is continuous but not uniformly continuous on
(0,0).

(¢) Isthe fimction h(x) = ;:—i uniformly continuous on[0,2] ? Justify your answer,




