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Exercise 01:
Determine the domain of definition of the following functions: (: �éJ
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1. f(x) = x+1
1−e1/x

2. f(x) = 1√
sin x 3. f(x) = e

1
1−x

√
x2 − 1

4. f(x) = (1 + lnx)1/x 5. f(x) = 1
⌊x⌋ 6. f(x) =

{√
x− 2, x > 1

ln(x+ 2), x ≤ 1

Exercise 02:
Calculate the limits of the following functions: (: �éJ
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1. l1 = lim
x→0

x sin
(
1
x

)
2. l2 = lim

x→+∞
x sin

(
1
x

)
3. l3 = lim

x→0

x−sin(2x)
x+sin(3x)

4. l4 = lim
x→0

tan x
x

5. l5 = lim
x→π

4

sin x−cos x
1−tan x

6. l6 = lim
x→0

sin(x ln x)
x2

7. l7 = lim
x→a+

√
x−

√
a+

√
x−a√

x2−a2

8. l8 = lim
x→+∞

(
1 + 1

x

)x
9. l9 = lim

x→+∞

(
sin

√
x+ 1− sin

√
x
)

10. l10 = lim
x→1

(1− x) tan
(
πx
2

)
Exercise 03:
Using the definition of the limit of a function, show that ( 	
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1. lim
x→4

(2x− 1) = 7 2. lim
x→+∞

3x− 1

2x+ 1
=

3

2
3. lim

x→+∞
lnx = +∞ 4. lim

x→−3+

4

x+ 3
= +∞

Exercise 04:

1. Demonstrate that the function: (: �éË @YË @ 	
à


@ 	áëQK.) f(x) =

{
x sin( 1x ), if x ̸= 0

3, if x = 0

is not continuous at x = 0 (Y	J«
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2. What is the redefinition of f(0) that makes f(x) continuous at x = 0?
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Exercise 05:
Demonstrate that the function f(x) = x2 is: (: f(x) = x2 �
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1. continuous at x = 3 (Y	J«
�
èQÒ

�
J�Ó )

2. uniformly continuous in ]0, 1[. ( ]0, 1[ ÈAj. ÖÏ @ úÎ« ÐA
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Exercise 06:
Demonstrate that the function f(x) = 1

x is: (: f(x) = 1
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2. uniformly continuous in ]2,+∞[. ( ]2,+∞[ ÈAj. ÖÏ @ úÎ« ÐA
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Exercise 07:
Prove that, if f(x) has a derivative at x = x0, then f(x) must be continuous at x0.
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Exercise 08:
Considering the function: (: �éË @YË @ Q�.
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f(x) =

{
x sin( 1x ), if x ̸= 0

0, if x = 0

1. Study the continuity of f(x) at x = 0. (x = 0 Y
	
J« f(x)
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2. Is the function f(x) differentiable at x = 0?(? x = 0 Y
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Exercise 09:
Considering the function: (: �éË @YË @ Q�.
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f(x) =

{
x2 sin( 1x ), if x ̸= 0

0, if x = 0

1. Is the function f(x) differentiable at x = 0?(? x = 0 Y
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2. Study the continuity of f ′(x) at x = 0. (x = 0 Y
	
J« f ′(x)
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Exercise 10:
Differentiate the function f where f(x) is: (: f(x) �
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1. 2x
7
2

2. x+
√
x

3. 2ax3 − x2

b + c

4. x
a + b

x + x2

a2 + a2

x2

5. nx2

x1/3 + m
x
√
x
+ x1/3

√
x

6. sin(lnx)

7. ln
(

1
cos x

)
8. sinh2 x

ex

9. cosh2 x
ex

10. arctanx

11. cos(arcsinx)

12. arctan
(

2x
3+x

)
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