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Analysis 1

Tutorial Series 03(Real Functions)

Exercise 01

1. Find the domain of definition of the following functions

flz) = Va2 +3z—4, g(x) =In(a®+3z —4), h(z)= H’ k(@) = [9[:]—12023

2. Evaluate the following limits
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3. Evaluate the limit < lim —72sin ) , where r is a constant. Interpret this limit geometrically.
Tr—00

Exercise 02

1. Sketch the graph of the following function on [0, 2]

V1i—22 for 0<z<1
1 for 1<xz<?2
2 for x=2

fla) =

2. For what values of ¢ in the domain does lim f(z) exist?
r—cC

3. At what points does only the left-hand limit exist?

4. At what points does only the right-hand limit exist?

Exercise 03

Given the function y = f(z) defined as follows
0 if 2?=1
ro={

otherwise

Sketch the function. At what points is the function f discontinuous? Explain

Exercise04

1
Let f be the function defined on R* by f(x) = z?sin <2>
x

1. Show that f can be extended to be continuous on R and give its extention J?
2. Study the differentiability of f and calculate its derivative f’
3. Is f of class C* (R)



Exercise 05
%(m2—4) for 0<ax<2
Given f(z) =< 0 for z=2
m% (x2 — 4) for x>2
Show that f is differentiable at x = 2.

Exercise 06

Discuss the continuity and the differentiabilty of the following functions:

x3sin(%) ifx#0 x+1 ifx<0
f@)_{o ifz=0 7g(x)_{COS2(7|-2m) ifz>0 "’
1 1 .
h(z) = 1—(;4—1)6 @ 1.fx7é0
0 ifx=0
Exercise 07
T+ 1 )
Let f the function defined by f (z) = 2 SR E A where « is a real parameter
ar+2 sil<zxz<2

1. Find the value of « for which f is continuous.

2. Discuss the differentiability of f (with the found value of «)



