


1) 

 Differentiate y with respect to x: 

  Apply the quotient rule: 

=
(5x4 − 8x3 + 9x2 − 8x + 5)(x4 − 4x3 + 6x2 − 8x + 10)(x5 − 2x4 + 3x3 − 4x2 + 5x − 6)(4x3 − 12x2 + 12x − 8)

(x4 − 4x3 + 6𝑥2 − 8𝑥 + 10)2
 

Simplifying this expression can be quite complex due to the high degree of the 

polynomials involved. Let’s denote the numerator and denominator separately: 

Numerator = (5x4 – 8x3 + 9x2 – 8x + 5)(x4 – 4x3 + 6x2 – 8x + 10) 

Denominator = (x4 – 4x3 + 5x2 – 8x + 10)2 

Determine where the curve is increasing: 

 Set 
𝑑𝑦

𝑑𝑥
> 0 to find the range where the curve is increasing: 

Since the expression for 
𝑑𝑦

𝑑𝑥
  is quite complex, solving for the exact range of values 

where the curve is increasing may require numerical methods or specialized 

techniques.  

 

 

2) 

 Differentiate y with respect to x: 

 Apply the quotient rule: 

=
(4x3 − 12x2 + 12x − 8)(x3 − 3x2 + 2x)(x4 − 4x3 + 6x2 − 8x + 10)(3x2 − 6x + 2)

(𝑥3 − 3𝑥2 + 2𝑥)2
 

Simplifying this expression can be quite complex due to the high degree of the 

polynomials involved. Let’s denote the numerator and denominator separately: 

Numerator = (4x3 – 12x2 + 12x – 8)(x3 – 3x2 + 2x) 

Denominator = (x3 – 3x2 + 2x)2 

Determine where the curve is increasing: 

 Set 
𝑑𝑦

𝑑𝑥
> 0 to find the range where the curve is increasing: 

Since the expression for 
𝑑𝑦

𝑑𝑥
 is quite complex, solving for the exact rnge of values 

where the curve is increasing may require numerical methods or specialized 

techniques.  
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3) 

 Apply the Chain Rule: 

 Let u = 3x2 + 2x + 1. 

 Differentiate u with respect to x: 
𝑑𝑢

𝑑𝑥
 = 6x + 2. 

 Apply the chain rule: 
𝑑𝑦

𝑑𝑥
−

𝑑𝑦

𝑑𝑢
 .

𝑑𝑢

𝑑𝑥
. 

Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑥
=

1

2√𝑥
 

Combine the results: 

 
𝑑𝑦

𝑑𝑥
=

1

2√3𝑥2+2𝑥+1
 . (6x + 2). 

Simplify the expression: 

 
𝑑𝑦

𝑑𝑥
=

3𝑥+1

√3𝑥2+2𝑥+1
 . 

 

4) 

 Apply the Chain Rule: 

 Let u = 2x2 + 3x + 1. 

 Differentiate u with respect to x: 
𝑑𝑦

𝑑𝑥
 = 4x + 3. 

 Apply the chain rule: 
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
 .

𝑑𝑢

𝑑𝑥
 . 

Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑢
= 3(2x2 + 3x – 1) 

Combine the results: 

 
𝑑𝑦

𝑑𝑥
 = 3(2x2 + 3x – 1)2 . (4x + 3). 

Simplify the expression: 

 
𝑑𝑦

𝑑𝑥
 = 12x(2x2 + 3x – 1)2 + 9(2x2 + 3x – 1)2. 
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5) 

 Apply the Chain Rule: 

 Let u = 3x2 + 2x. 

 Differentiate u with respect to x: 
𝑑𝑢

𝑑𝑥
 = 6x + 2. 

 Apply the chain rule: 
𝑑𝑢

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
 .

𝑑𝑢

𝑑𝑥
 .  

Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑢
= eu. 

Combine the results: 

 
𝑑𝑦

𝑑𝑢
= 𝑒3𝑥2+2𝑥.(6x +2). 

Simplify the expression: 

  
𝑑𝑦

𝑑𝑥
= (6𝑥 + 2)𝑒3𝑥2

+ 2𝑥 .  

 

 

6) 

 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
 . 

Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑢
 = cos(u). 

Combine the results: 

 
𝑑𝑦

𝑑𝑢
 = cos(2x2 + 3x). (4x + 3). 

 

 

7) 

Apply the Chain Rule: 

 Let u = 3x2 + 2x + 1. 

 Differentiate u with respect to x: 
𝑑𝑢

𝑑𝑥
 = 6x + 2. 

 Apply the chain rule 
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
.

𝑑𝑢

𝑑𝑥
. 
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Differentiate y with respect to u: 

 
𝑑𝑦

𝑑𝑢
−

1

𝑢
 . 

Combine the results: 

 
𝑑𝑦

𝑑𝑥
=

1

3𝑥2+2𝑥+1
. (6x + 2). 

 Simplify the expression: 

 
𝑑𝑦

𝑑𝑥
=

6𝑥+2

3𝑥2+2𝑥+1
. 

 

 

8) 

 Apply the Chain Rule: 

 Let u = 2x3 – x2 + 3x. 

 Differentiate u with respect to x: 
𝑑𝑢

𝑑𝑥
 = 6x2 – 2x + 3. 

 Apply the chain rule:  

Differentiate u with respect to u: 

 
𝑑𝑦

𝑑𝑦
 = ex. 

Combine the results: 

 
𝑑𝑦

𝑑𝑥
= 𝑒2𝑥3+ 𝑥2

+3𝑥 . (6𝑥2 − 2𝑥 + 3). 
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