


Differentiation - 9 

1) 

 1. Apply the Chain Rule: 

 Let u = 3x2 + 2x. 

 Differentiate u with respect to x: 
𝑑𝑢

𝑑𝑥
 = 6x + 2. 

 Apply the chain rule: 
𝑑𝑦

𝑑𝑥
=  

𝑑𝑦

𝑑𝑢
 .

𝑑𝑢

𝑑𝑥
 .  

2. Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑢
=

1

2√cos (𝑢)
 . (- sin(u). 

3. Combine the results:  

 
𝑑𝑦

𝑑𝑥
=

𝑆𝑖𝑛(3𝑥2+2𝑥)

2√𝑐𝑜𝑠(3𝑥2+2𝑥)
 . (6x + 2). 

 

 

 

2) 

 Inner function y(x) = 2x3 – 5x2 + 4 

 Outer function h(x) = g(x)4 

Now, apply the chain rule step by step: 

1. Find h’(x): 

h’(x) = 4g(x)3 . g’(x) 

2. Find g’(x): 

g’(x) = 6x2 – 10x 

3. Substitute g(x) and g’(x) into h’(x): 

h’(x) = 4(2x3 – 5x2 + 4)3 . (6x2 – 10x) 

 This is the derivative of f(x) = (2x3 – 5x2 + 4)4 using the chain rule. 
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3) 

 1. Find h’(x), the derivative of the outer function h(x): 

 h’(x) = 
1

2√𝑥
 

 2. Find g’(x), the derivative of the inner function g(x): 

 g’(x) = 4x + 3 

 3. Substitute g(x) and g’(x) into h’(x) using the chain rule: 

 F’(x) = h’(g(x)) . g’(x) = 
1

2√2𝑥2+3𝑥−1
 . (4x + 3) 

 So, the derivative of f(x) = √2𝑥2 + 3𝑥 − 1 using the chain rule is f’(x) = 
4𝑥+3

2√2𝑥2+3𝑥−1
 

 

 

 

4) 

 1. Find h’(x), the derivative of the outer function h(x): 

 h’(x) = ex 

 2.  Find g’(x), the derivative of the inner function g(x): 

 g’(x) = 4x + 3 

 3. Substitute g(x) and g’(x) into h’(x) using the chain rule: 

 F’(x) = h’(g(x)) . g’(x) = 𝑒2𝑥2+3𝑥.(4x + 3) 

 So, the derivative of f(x) = 𝑒2𝑥2+3𝑥  using the chain rule is f’(x) = (4x + 3) 𝑒2𝑥2+3𝑥. 

 

 

5) 

 Inner function: g(x) = 3x2 + 2x 

 Outer function: h(x) = ln(x) 

 Now, let’s find the derivatives step by step: 

1. Find h’(x), the derivative of the outer function h(x): 

h’(x) = 
1

𝑥
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2. Find g’(x), the derivative of the inner function g(x): 

g’(x) = 6x + 2 

3. Substitute g(x) and g’(x) using the chair rule: 

F’(x) = h’(g(x)) . g’(x) = 
1

3𝑥2+2𝑥
 . (6x + 2) 

      So, the derivative of f(x) = ln(3x2 + 2x) using the chain rule is f’(x) = 
6𝑥+2

3𝑥2+2𝑥
 .  

 

 

6) 

1. Apply the Chain Rule: 

 Let u = 2x2 + 3x. 

 Differentiate u with respect to x: 
𝑑𝑢

𝑑𝑥
 = 4x + 3. 

 Apply the chain rule: 
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
 .

𝑑𝑢

𝑑𝑥
 

2. Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑢
 = cos (u). 

3. Combine the results: 

 
𝑑𝑦

𝑑𝑢
 = cos(2x2 + 3x) . (4x + 3). 

 

7) 

 Inner function: g(x) = ln(2x + 1) 

 Outer function: h(x) = √𝑥 

 Now, let’s find the derivatives step by step: 

1. Find h’(x), the derivative of the outer function h(x): 

h’(x) = 
1

2√𝑥
 

2. Find g’(x), the derivative of the inner function g(x): 

g’(x) = 
2

2𝑥+1
 

3. Substitute g(x) and g’(x) into h’(x) using the chain rule: 

F’(x) = h’(g(x)) . g’(x) = 
1

2√ln (2𝑥+1
 .

2

2𝑥+1
 

 Simplifying we get: 

 f’(x) = 
1

(2𝑥+1)√ln (2𝑥+1)
 

 So, the derivative of f(x) = √ln (2𝑥 + 1) using the chain rule is f’(x) = 
1

(2𝑥+1)√ln (2𝑥+1)
 .  
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8) 

 To differentiate f(x) using the chain rule, we first identify the inner 

 Function and the outer function:  

 Inner function g(x) = 3x2 + 2x + 1 

 Outer function: h(x) – cos(x) 

 Now, let’s and the derivatives step by step: 

1. Find h’(x), the derivative of the outer function h(x): 

h’(x) = - sin(x)  

2. Find g’(x), the derivative of the inner function g(x)  

g’(x) = 6x + 2 

3. Substitute g(x) and g’(x) into h’(x) using the chain rule: 

f’(x) = h’(g(x)) . g’(x) = - sin(3x2 + 2x + 1) . (6x + 2) 

                 So, the derivative of f(x) = - (6x + 2) sin (3x2 + 2x + 1). 
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