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Exercise N°− 1 − ��C �§rm�

Calculate the following limits if they exist. . w�w� �A� �Ð� Ty�At�� �A§Ahn�� 	s��

1. lim
x→5+

x2 − 11x+ 28

x2 − 25
2. lim

x→5−

x2 − 11x+ 28

x2 − 25
3. lim

x→5+

x2 − 9x+ 20

x2 − 25
4. lim

x→5−

x2 − 9x+ 20

x2 − 25

Exercise N°− 2 − ��C �§rm�

Calculate the following limits. : Ty�At�� �A§Ahn�� 	s��

1. limx→+∞
√
x+ 4−

√
x− 4 2. limx→+∞

√
x2 − 1− x

Exercise N°− 3 − ��C �§rm�

Calculate the following limits. : Ty�At�� �A§Ahn�� 	s��

1. lim
x→+∞

e2x − ex 2. lim
x→+∞

e2x + 1

x+ 3
3. lim

x→+∞

xex + 2ex − 5

ex − 3
4. lim

x→+∞

x2 + x sinx

x2 + x cosx
.

Exercise N°− 4 − ��C �§rm�

.1 dn� x3 T��d�� T§Ah� TF�Cd� ,(ϵ, δ) d�¤� ,�A§Ahn�� �§r`� �Am`tF��

Using the definition of limits, find (ϵ, δ) to study the limit of the function x3 at 1.
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Exercise N°− 5 − ��C �§rm�

Let f be the function defined by: : þ� T�r`m�� T��d�� f �kt�

f(x) =

√
1 + x−

√
1 + x2

x

.f T��dl� Df �§r`t�� T�wm�� d�¤� (1Find the definition set Df of the function f .

? R Yl�C�rmtF³A� d§dmtl� Tl�A� ¨¡ �¡ ,lim
x→0

f(x) 	s�� (2

Calculate lim
x→0

f(x), is it extendable continuously over R?



Exercise N°− 6 − ��C �§rm�

Let the function g defined on R be as follows: : ¨l§Am� R Yl� T�r`m�� g T��d�� �kt�

g(x) =

{
1

ln |x| if x /∈ {0,−1, 1}
0 if x = 0,−1, 1

At which points is the function g continuous? ?rmts�  wk� g T��d�� ªAqn�� ©� ¨�

Exercise N°− 7 − ��C �§rm�

¨l§ Am� T�r`m�� f : R → R T��d�� �kt� (1

Let the function f : R → R be defined as follows

f(x) =

(ax)2 if x ≤ 1,

a sin(π
2
x) if x > 1

?rmts� f T��d��  wk� Yt� a �y� ¨¡A� .¨qyq� �A� a ∈ R �y�

where a ∈ R is a real constant. What are the values of a for the function f to be

continuous?

: rmts� Ty�At�� g : R → R T��d��  wk� Yt� α, β, γ ∈ R �A��� �y� �� d�¤� (2

Find all values of the constant α, β, γ ∈ R such that the following function g : R → R
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is continuous:

g(x) =


1 if x ≤ 0,

αe−x + βex + γx(ex − e−x) if 0 < x < 1,

e2−x if x ≥ 1.

Exercise N°− 8 − ��C �§rm�

: ¨l§Am� R\{−1} Yl� T�r`m�� f T��d�� �kt�Let the function f defined on R\{−1} as follows:

f(x) =
1 + x

x3 + 1
.

.−1 TWqn�� dn� C�rmtF³A� f T��d�� d§dm� Annkm§ ¢�� b�� (1

Prove that we can extend the function f by continuing at the point −1.

.d§dmt�� �@h� −1 dn� Ðw��m�� Tmyq��  d� (2Find the value taken at −1 for this extension.

Exercise N°− 9 − ��C �§rm�

? 0¨� �AqtJ®� Tl�A� Ty�At�� ��¤d�� �¡Are the following functions differentiable at 0?

f(x) =
x

1 + |x|
, g(x) =

{
x sin(x) sin(1/x) if x ̸= 0

0 if x = 0.
, h(x) = |x| sinx.
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Exercise N°− 10 − ��C �§rm�

:¨l§ Am� R+ Yl� T�r`m�� f T��d��  wk� �y�� a, b ∈ R d�¤�

Find a, b ∈ R such that the function f defined on R+ is as follows:

f(x) =

{ √
x if 0 ≤ x ≤ 1,

ax2 + bx+ 1 if x > 1,

differentiable at 1. .1 dn� �AqtJ²� Tl�A�

Exercise N°− 11 − ��C �§rm�

: R Yl� Ty�At�� ��¤d�� �AqtJ� Tyl�A� xC �

Study the differentiability of the following functions on R :

f(x) =

{
x2 sin

(
1
x

)
x ̸= 0

0 x = 0
g(x) =

{
x3 sin

(
1
x

)
x ̸= 0

0 x = 0.

Exercise N°− 12 − ��C �§rm�

:AhqtK� �� T��d�� �§r`� T�wm�� T�A� �� ¨� d�¤�

In each case, find the definition set of the function and then its derivative:

1) f(x) = 4x3 − 5x2 + x− 1, 6) f(x) = −x+ 2 +
2

3x
,

2) f(x) = 5x3 − 1

x
+ 3

√
x, 7) f(x) =

1

x+ x2
,

3) f(x) = (x2 + 1)(x3 − 2x), 8) f(x) = (2x+ 1)2,

4) f(x) =
2x2 − 3

x2 + 7
, 9) f(x) =

√
x(5x− 3).

5) f(x) =
2x− 1

x+ 1
,

Exercise N°− 13 − ��C �§rm�

: Ty�At�� ��¤dl� n T�Cd�� �� �tKm�� 	s��

Calculate the derivative of degree n for the following functions:

1).x 7→ xex 2).x 7→ xn−1 ln(1 + x).

Exercise N°− 14 − ��C �§rm�

w¡ xne1/x T��dl� n+ 1 T�Cd�� �� �tKm��  � b�� .n ∈ N �kt�

Let n ∈ eN . Prove that the derivative of degree n+ 1 of the function xne1/x is

(−1)n+1

xn+2
e1/x.




