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Tutorial Sheet 3 : Real functions of a single variable
Exercice 1.

I. Give the domain of definition of the following functions :

1. f(x) =
5x+ 4

x2 + 3x+ 2

2. f(x) =
√
4− 3x2

3. f(x) =
x sin

(
1

x

)
√
1− x2

4. f(x) =

lnx, if x ≥ 1
1√

1− x2
, if x < 1

Exercice 2.
Show that the function f(x) =

cosx

1 + x2
is bounded on R.

Exercice 3.
I. Calculate the following limits :

1. lim
x→+∞

√
x+ 2− 3x

x
, 2. lim

x→2

x2 − 4√
2−
√
x
, 3. lim

x→0
e

|x|
x , 4. lim

x→1
|x− 1| cos

(
1

x− 1

)

5. lim
x→0

eαx − eβx

x
, α, β ∈ R,

II. Using the definition of the limit of a function, show that :

lim
x→4

(2x− 1) = 7, lim
x→+∞

3x− 1

2x+ 1
=

3

2
.

Exercice 4.

Study the continuity of the following functions :

1.f1(x) =
1− cosx

x2
, 2.f2(x) = x2 sin

(
1

x

)
, 3.f3(x) =

sin(πx)

|x− 1|
, 4.f4(x) =

{
ex, x ≥ 0

cosx, x < 0

5.f(x) =

{
5x2−2

2
if x ≥ 1

cos(x− 1) if x < 1
, 5.(Supp)f5(x) =

{
x2 cos 1

x
, x 6= 0

0, x = 0
,

6.(Supp)f6(x) =

{
x+ 1, x ≤ −1
cos2

(
πx
2

)
, x > −1

, 7.(Supp)f7(x) =

{
x2 arctan 1

x
, x 6= 0

0, x = 0

Exercice 5. (Supp)
Let functions be defined by :

f(x) =

{
sinx
x−π , x 6= π

α, x = π
, g(x) =

{
x+ 1 if x ≤ 1

3− αx2 if x > 1

1



Determine α ∈ R such that f and g are continuous on its domain of definition.

Exercice 6.
Do the following functions admit a continuous extension at the points where they are not defined ?

f1(x) =
|x|
x

f2(x) =
(x− 1) sinx

2x2 − 2

f3(x) = sin

(
1

x

)

Exercice 7.
Study the differentiability of the following functions on their domain of definition.

f1(x) =

{
x2 cos 1

x
, x 6= 0

0, x = 0
, f2(x) =

{
x+ 1, x ≤ −1
cos2

(
πx
2

)
, x > −1

, (Supp)f3(x) =

{
x2 sin 1

x

sinx
, x ∈]0, π[

0, x = 0

f4(x) =


x2 + x, x ≤ 0

sinx, 0 < x ≤ π

1 + cos x, x > π

, (Supp)f5(x) =


ex − 1, x ≤ 0

sin πx, 0 < x ≤ 1

−π lnx, x > 1

Give the derivative of each function on its domain of differentiability.

Exercice 8.
Calculate the nth derivative of the following functions :
1. f(x) = eax

2. (Supp) f(x) = sinx

3. f(x) = cos x

4. f(x) = 1
1−x

5. (Supp) f(x) = 1
1+x

6. (Supp) f(x) = 1
1−x2
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