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NAME: AWALA DIVINE PAUL 

MATRIC NO.: 19/ENG05/016 

DEPARTMENT: MECHATRONICS ENGINEERING 

COURSE CODE: MAT 104 

 

COVID-19 HOLIDAY ASSIGNMENT 

 

Questions 

 

Find the integral of the following 

1). Sin7xCos2x dx 

2). Cos3xCosx dx  

3). 
cos 𝑥

𝑠𝑖𝑛2𝑥 𝑑𝑥
 

4). Double integral with limits from 1 to 2, from 0 to 3 (9x2y) 
𝑑𝑥

𝑑𝑦
   

 

SOLUTION 

1. Find the integral of  Sin7xCos2xdx 

∫ cos(2x)sin(7x)dx 

Apply product-to-sum formulas: 

sin(x)sin(y) = 
1

2
(cos(y − x) − cos(y + x)), sin2(x) = 

1

2
 (1 − cos(2x)), 

cos(x)cos(y) = 
1

2
 (cos(y + x) + cos(y − x)), cos2(x)= 

1

2
 (cos(2x) + 1), 

sin(x)cos(y) = 
1

2
 (sin(y + x) − sin(y − x)), cos(x)sin(x) = 

1

2
sin(2x) 

 

= ∫ 
sin(9𝑥) + sin(5𝑥)

2
 dx     

Apply linearity: 

=  
1

2
 ∫ sin(9x)dx +  

1

2
 ∫ sin(5x)dx 

Now solving: 

∫ sin(9x)dx 

Substitute u = 9x ⟶ 
𝑑𝑢

𝑑𝑥
 = 9  

                            ⟶ dx =  
1

9
 du 

=  
1

9
 ∫ sin(u)du 

Now solving: 

∫ sin(u)du 

This is a standard integral: 

= − cos(u) 

Plug in solved integrals: 
1

9
 ∫ sin(u)du 
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= − 
cos(𝑢)

9
 

Undo substitution u = 9x 

= − 
cos(9𝑥)

9
 

Now solving: 

∫ sin(5x)dx 

Substitute u = 5x ⟶ 
𝑑𝑢

𝑑𝑥
 = 5  

                                ⟶ dx = 
1

5
 du 

= 
1

5
 ∫ sin(u)du 

Now solving: 

∫ sin(u) du 

Use previous result: 

= − cos(u) 

Plug in solved integrals: 
1

5
 ∫ sin(u)du 

= − 
cos(𝑢)

5
 

Undo substitution u = 5x: 

= − 
cos(5𝑥)

5
 

Plug in solved integrals: 

=  
1

2
 ∫ sin(9x)dx +  

1

2
 ∫ sin(5x)dx 

=  
1

2
 × − 

cos(9𝑥)

9
  +  

1

2
 × − 

cos(5𝑥)

5
 

= − 
cos(9𝑥)

18
  − 

cos(5𝑥)

10
 

The problem is solved: 

∫ cos(2x)sin(7x) dx 

= − 
cos(9𝑥)

18
  − 

cos(5𝑥)

10
  +  C 

 

2. Find the integral of Cos3xCosx dx 

∫ cos(x)cos(3x) dx 

Write cos(3x) as cos(x)cos(2x) − sin(x)sin(2x)  

using the formula cos(a + b) = cos(a)cos(b) − sin(a)sin(b): 

= ∫cos(x)(cos(x)cos(2x) − sin(x)sin(2x)) dx 

Expand: 

= ∫ (𝑐𝑜𝑠2(x)cos(2x) − cos(x)sin(x)sin(2x)) dx 

Apply linearity: 

= ∫ 𝑐𝑜𝑠2(x)cos(2x) dx − ∫ cos(x)sin(x)sin(2x) dx 

 

Now solving: 

∫ 𝑐𝑜𝑠2(x)cos(2x) dx 

Apply product-to-sum formulas: 
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sin(x)sin(y) =  
1

2
 (cos(y − x) − cos(y + x)), sin2(x) =  

1

2
 (1 − cos(2x)), 

cos(x)cos(y) =  
1

2
 (cos(y + x) + cos(y − x)), cos2(x) =  

1

2
 (cos(2x) + 1), 

sin(x)cos(y) =  
1

2
 (sin(y + x) − sin(y − x)), cos(x)sin(x) =  

1

2
sin(2x) 

= ∫ (
cos(4𝑥) + 2cos(2𝑥)

4
 +  

1

4
) dx 

Apply linearity: 

=  
1

4
 ∫ cos(4x) dx +  

1

2
 ∫cos(2x) dx +  

1

4
 ∫ 1dx 

 

Now solving: 

∫ cos(4x) dx 

Substitute u = 4x ⟶ 
𝑑𝑢

𝑑𝑥
 = 4  

                ⟶ dx =  
1

4
 du 

=  
1

4
 ∫ cos(u) du 

 

Now solving: 

∫ cos(u) du 

This is a standard integral: 

= sin(u) 

 

Plug in solved integrals: 
1

4
 ∫ cos(u) du 

=  
sin(𝑢)

4
  

Undo substitution u = 4x: 

=  
sin(4𝑥)

4
  

 

Now solving: 

∫ cos(2x) dx 

Substitute u = 2x ⟶ 
du

𝑑𝑥
 = 2  

     ⟶ dx = 
1

2
 du 

= 
1

2
 ∫ cos(u) du 

 

Now solving: 

∫ cos(u) du 

Use previous result: 

= sin(u) 

Plug in solved integrals: 
1

2
 ∫ cos(u) du 

= 
sin(𝑢)

2
  

Undo substitution u = 2x: 
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= 
sin(2𝑥)

2
  

 

Now solving: 

∫ 1dx 

Apply constant rule: 

= x 

 

Plug in solved integrals: 
1

4
 ∫ cos(4x) dx + 

1

2
 ∫ cos(2x) dx + 

1

4
 ∫ 1dx 

= 
sin(4𝑥)

16
 + 

sin(2𝑥)

4
 + 

𝑥

4
  

 

Now solving: 

∫ cos(x)sin(x)sin(2x) dx 

Apply product-to-sum formulas: 

sin(x)sin(y) = 
1

2
 (cos(y − x) − cos(y + x)), sin2(x) = 

1

2
 (1 − cos(2x)), 

cos(x)cos(y) = 
1

2
 (cos(y + x) + cos(y − x)), cos2(x) = 

1

2
 (cos(2x) + 1), 

sin(x)cos(y) = 
1

2
 (sin(y + x) − sin(y − x)), cos(x)sin(x) = 

1

2
 sin(2x) 

= ∫ (
1

4
  −  

cos(4𝑥)

4
 ) dx 

Apply linearity: 

= 
1

4
 ∫ 1dx − 

1

4
 ∫ cos(4x) dx 

 

Now solving: 

∫ 1dx 

Use previous result: 

= x 

 

Now solving: 

∫ cos(4x) dx 

Use previous result: 

= 
sin(4𝑥)

4
 

Plug in solved integrals: 
1

4
 ∫ 1dx − 

1

4
 ∫ cos(4x) dx 

= 
𝑥

4
 − 

sin(4𝑥)

16
   

Plug in solved integrals: 

∫ 𝑐𝑜𝑠2(x)cos(2x) dx − ∫ cos(x)sin(x)sin(2x) dx 

= 
sin(4𝑥)

8
 + 

sin(2𝑥)

4
   

The problem is solved: 

∫ cos(x)cos(3x) dx 

= 
sin(4𝑥)

8
 + 

sin(2𝑥)

4
 + C 
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3. Find the integral of 
cos 𝑥

𝑠𝑖𝑛2𝑥 𝑑𝑥
    

∫ 
cos 𝑥

𝑠𝑖𝑛2𝑥 𝑑𝑥
 dx 

Substitute u = sin(x) ⟶ 
𝑑𝑢

𝑑𝑥
 = cos(x)  

          ⟶ dx = 
1

cos(𝑥)
 du 

= ∫ 
1

𝑢2 du 

Apply power rule: 

∫ 𝑢𝑛 du = 
𝑢𝑛 +  1

n +  1
 with n = −2 

= − 
1

𝑢
 

Undo substitution u = sin(x) 

= − 
1

sin(𝑥)
 

The problem is solved: 

∫ 
cos 𝑥

𝑠𝑖𝑛2𝑥 𝑑𝑥
 dx 

= − 
1

sin(𝑥)
 + C   

 

4. Find the double integral with limits from 1 to 2, from 0 to 3 (9x2y) 
𝑑𝑥

𝑑𝑦
   

∫ 9x2y dy 

Apply linearity: 

= 9x2 ⋅ ∫ y dy 

 

Now solving: 

∫ y dy 

Apply power rule: 

∫ 𝑦𝑛 d𝑦 = 
𝑦𝑛 +  1

𝑛 +  1
 with n = 1 

= 
𝑦2

2
  

Plug in solved integrals: 

9x2 ⋅ ∫ y dy 

= 
9𝑥2𝑦2

2
  

 

The problem is solved: 

∫ 9x2y dy 

= 
9𝑥2𝑦2

2
 + C 

 ∴ ∫ 𝑓(𝑦)
2

1
d𝑦 =  

27𝑥2

2
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Second derivative 

∫ 
9𝑥2𝑦2

2
 dy 

Apply linearity: 

= 
9𝑥2

2
 ∫ 𝑦2 dy 

Now solving: 

∫ 𝑦2dy 

Apply power rule: 

∫ 𝑦𝑛 d𝑦 = 
𝑦𝑛 +  1

𝑛 +  1
 with n = 2 

= 
𝑦3

3
  

Plug in solved integrals: 

9𝑥2

2
 ∫ 𝑦2 dy  

= 
3𝑥2𝑦3

2
   

The problem is solved: 

∫ 
9𝑥2𝑦2

2
 dy 

= 
3𝑥2𝑦3

2
 + C 

 ∴ ∫ 𝑓(𝑦)
3

0
d𝑦 =  

81𝑥2

2
    


