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MATH 204-Real Anslysin [] Time: 2 HRS 2021/2022 Sescion

Instruetion: Answer any FOUR (4) questions

1(a) Show that every differentiable function at a point x, is continuous at x,.

(b) Is the converse to the resuli in (a) cbove true? Show it

2{a) State and prove Rolle’s Theoicun.

(b) If f and g are any two functions defined on some neighborhood of ¢ such that lim () = p
X-=C

F hm f(x} p
nd lim g(x) = q, then prove that hm (=) (x) = Z=——= =, ¢ # 0.
and lim g(x) = q. prove tldl)}__i(g) (x) Y q ;
3(a) If a function f defined on [a, b] satizfies the following conditions:
(i) f is continuous on [a, b];
(i)  differentiable on la, b,
then prove that there exists at least one real nimber ¢ € |a, b such that

f(b) - f(a)
a

flc) = Ty $ b#a

(b) If a function f is: (i) continuous on [a, b}, differentiable on Ja,b[ and f'(x) < 0 for all x €
la, b[, then show that f is a strictly decreasing function.
ay Let f2 D) € ™ -» M be a function and ¢ € L (). Then, define the following concepis:

7
oy il

3(i) right-continuity of f at c.

'{(;;"_I laft.cartime-+- ~F f- “t

i - ° if »=5
(b) Let the function f: R = R be defined by f(x) = L R =9
-1 if x<5
Prove that f is continuous to the right at x = 5.

5(a) Verify the Rolle’s Theorem for the function f(x)=x’ —4x on the interval [-2, 2].
Hence. find the value of ¢ in (-2. 2) such that f'(¢)=0.
2 i1 :
(b) A function f: R — R is defined as f(x) = [x e (x) f x+0
0 if x=0.

Show that f is differentiable at x = 0, but iinaf'(x) = £ (0).
6(a) Prove that every continuous function on a closed interval is uniformly continuous.

(b) Show whether the function f(x) = x2 is uniformly continuous on [-1, 1].
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