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Answer Four Questions only,

L. (a). State the definition of a limit point.
(b). Let f(x) = 23, forallx € R,
Prove that Iin% f(x) + 4,
x—

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

2. (a). Suppose E C R, ¢ is a limit point of E, f)g: E > R are functions such that lim f(x) and
. X=cC
lim g(x) exist. Prove that lim £ (x) g(x) exists and lim FOO) g(x) = lim f(x) lim g(x).
x—= X x=c Xx—=C x—=c

(b).LetE=Qn[0,2]and f:1E - Rbe f(x) = (x? + 3)Vx+7,x € E. Find Lirr;f(x).

3. (a). By using the Sandwich theorem, prove that ll'ng x%sin G) = 0.
X

(b). Prove that if;im f(x) = Lexists for some ! € R, then [ is unique,

(c). Let f(x) = i—, for each x € (0, %). Prove that £ is unbounded and lim fx)y=o,
X—c0

4. (a). Let £, g be functions, cy, ¢, be real numbers such that (¢, ) € Domn(f) and
(cz,%0) S Domn(g). Suppose Jgim f(x) and xlim g{x) exist. Prove that lim [f (x)g(x)]
200 —00 x—00

exists and lim [f(x)g(x)] = lm £(x) lim g(x).
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(e~

(b). Let f(x) = 52X € R\ {3}. Show that 2lcl_r;.g fx) = oo,



5. (a). (i). Suppose f is a function defined on an interval (a, b) and f is continuous at ¢, where

¢ € (a, b). Prove that |f(x)] is continuous at c.

(ii). Is it true that | f(x)| is always discontinuous at a point where the function f(x) is

discontinuous at the same point? Justify your answer.

(b, Let f(x) = f;fi,x € R

Using definition, prove that f(x) is continuous at 3.

6. (a). Define h: (=1, 5) —» Rby h(x) =5 — x* + 4x foreach x € (=1, 5). Show that h is

continuous on (—1,5).
(b). Suppose f is a function defined on an interval I and f is uniformly continuous on [.

Prove that f is continuous on /.

...End...



