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Exercise 3.1 

Determine the domain of the following functions: 

𝑓1(𝑥) =
𝑥 + 1

1 − 𝑒
1
𝑥

 𝑓2(𝑥) =  
1

√sin (𝑥)
 

𝑓3(𝑥) = 𝑒
1

1−𝑥√𝑥2 − 1 𝑓4(𝑥) = (1 + ln (𝑥))
1
𝑥 

 

Exercise 3.2 (*) 

Using the definition, prove the following limits: 

1. lim
𝑥→1

2𝑥 + 1 = 3  

2. lim
𝑥→2

𝑥2 = 4 

3. lim
𝑥→4

√𝑥 = 2 

4. lim
𝑥→1

1

(1−𝑥)2 = +∞ 

 

Exercise 3.3 

Calculate the following limits:  

1. lim
𝑥→0

𝑥 𝑠𝑖𝑛(
1

𝑥
) 2. lim

𝑥→+∞
𝑥 𝑠𝑖𝑛(

1

𝑥
) 3. lim

𝑥→0

tan 𝑥

𝑥
   4. lim

𝑥→+∞

2𝑥2−3𝑥+1

𝑥2+𝑥+1
 

5. lim
𝑥→0

ln 𝑥

𝑥
  (∗) 6. lim

𝑥→0

ln 𝑥

𝑥𝑛   (*) 7. lim
𝑥→+∞

ln 𝑥

𝑥
  (∗) 8. lim

𝑥→0
𝑥 𝑙𝑛𝑥 (∗) 

9. lim
𝑥→+∞

𝑒𝑥

𝑥
  (∗) 10. lim

𝑥→𝑎

√𝑥−√𝑎

𝑥−𝑎
 , 𝑎 > 0 11. lim

𝑥→+∞
𝑥√1 +

1

𝑥
  

 

Exercise 3.4 

Let  𝑎 ∈ 𝑅, 𝑏 ∈ 𝑅. We define the function 𝑓such as: 

𝑓(𝑥) = {
𝑎𝑥 + 𝑏     𝑖𝑓 𝑥 ≤ 0

3

1 + 𝑥
     𝑖𝑓 𝑥 > 0

 

1. Determine b so that f is continuous on R. 

2. Determine a and b so that f is differentiable on R. 

 

Exercise 3.5 

Calculate the derivatives of the following functions: 

1. 𝑓1 (𝑥)  =  𝑙𝑛 (3 +  𝑠𝑖𝑛 (𝑥)) 
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2. 𝑓2 (𝑥) = ln x +  √1 +  x 2  

3. 𝑓3 (𝑥) =
2+𝑐𝑜𝑠(𝑥)

2−𝑐𝑜𝑠(𝑥)
 � 

4. 𝑓4(𝑥)  =  𝑠𝑖𝑛 ((𝑒𝑥)2)  

Exercise 3.6 

Study the differentiability of the following function and then, calculate the derivative when 

it exists. 

𝑓(𝑥) {
𝑥2 + 𝑥  𝑖𝑓 𝑥 ≤ 0

sin(𝑥) 𝑖𝑓 0 < 𝑥 ≤  𝜋
1 + cos 𝑥 𝑖𝑓 𝑥 >  𝜋

 

Exercise 3.7 

Using the Hospital formula, calculate the following limits. 

1. lim
𝑥→0 

1 − 𝑐𝑜𝑠 (𝑥)

𝑒𝑥−1
 

2. lim
𝑥→0 

𝑥𝑥 −1

ln 𝑥−𝑥+1
 

3. lim
𝑥→0 

 𝑠𝑖𝑛 (𝑥)

𝑥2−𝜋2  

 

Exercise 3.8 (*) 

Prove that: 

1. ∀𝑥 ∈ 𝑅 (tan 𝑥)′ =  1 + tan2 𝑥 

2. ∀𝑥 ∈ ]−1,1[ (arcsin 𝑥)′ =
1

√1−𝑥2
 

3. ∀𝑥 ∈ ]−1,1[ (arccos 𝑥)′ = −
1

√1−𝑥2
 

4. ∀𝑥 ∈ 𝑅 (arctan 𝑥)′ =
1

1+𝑥2 

Exercise 3.9 

Prove that: 

1. ∀𝑥 ∈ 𝑅: cosh 𝑥 + sinh 𝑥 =  𝑒𝑥  

2. ∀𝑥 ∈ 𝑅: cosh 𝑥 − sinh 𝑥 =  𝑒𝑥  

3. ∀𝑥 ∈ 𝑅 ∶  cosh2 𝑥 − sinh2 𝑥 = 1 

 

 

 


