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Section 2: Integrating factors 
 

Section test 
 

1. Which of the following differential equations is not linear? 

 (a) xy
x

y
1

d

d
 (b) 1

d

d1
 xy

x

y

x
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2. Which of the following differential equations is an exact differential equation? 
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3. The general solution of the differential equation 

   1cos
d

d
sin  xy

x

y
x  

 is given by 

 (a) 
x

cx
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sin


  (b) 
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y
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
  
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x
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Questions 4 and 5 are about the differential equation 2d
2

d

y
x y x

x
  . 

 

4. The integrating factor for the differential equation is: 

 (a) x² (b) 
2

1

x
 

 (c) -2x (d) 2e x  

 

 

5. The general solution of the differential equation is: 

 

 (a) 2 lny x x c   (b) 2 lny x Ax  

 (c)  2 21
2

y x x c   (d) 41
2

y x c   

 

 

Questions 6 and 7 are about the differential equation xyx
x

y
x  )1(

d

d
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6. The integrating factor for the differential equation is: 

 (a) 
2½e x x  (b) exx  

 (c) exx   (d) xx ln  

 

 

7. The general solution of the differential equation is: 

 

 (a) e xy A   (b) 
1

1y c
x

    

 (c) e xy c   (d) 
1

1 e xc
y

x x
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8. The general solution of the differential equation 

  ²3
d

d
xy

x

y
x   

 is given by: 

 (a) c
x

y 
5

 (b) cxxy  2  

 (c) 
³5

2

x
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x
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2
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9. The particular solution of the differential equation 

  xy
x

y
 2

d

d
 

 for which y = 0 when x = 0 

 is given by 

 (a) 21 e xy    (b) 21
²e

2

xy x   

 (c) 
2e 2 1

4

x x
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2

x

y
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10. The particular solution of the differential equation 

  )1²(
d

d
)1²(  xxxy

x

y
x  

 in the case where x = 0 when y = 0 

 is given by: 

 (a) 
3
12/3

3
1 )1²(  xy  (b) 

)1(4

)2(
2
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


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x
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 (c) ½

3
1

3
1 )1²()1²(  xxy  (d) ½1 1

3 3
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Solutions to section test 
 

1.  2
d

e
d

x
y
xy

x
 is not linear, since it has a term in y². 

 

 

2.   ² ²
d

e 2 e
d

x x
y

x y x
x

 is an exact differential equation, since the derivative of 

 2

e x  is 
2

2 e xx , and so the differential equation can be written as 

  
2d

e
d

x y x
x

. 

 

 

3. This is an exact differential equation. 

  
 

 


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


d
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d

d
sin 1
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4.   

 

 

2

2

d
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d
d

2
d
d 2

d

y
x y x
x
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x y x
x
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Integrating factor 
      
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2

1
e e ex x x x x

x
 

 

 

5. Multiplying through by the integrating factor from question 4: 

 

 
 

 

  



2 3

2

2

2
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d
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d
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y

x x x

y
x c Ax

x

y x Ax

 

 
 

Let c = ln A 
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6.   

 
  
 

 
   
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Integrating factor 
     

11 d ln lne e e e e
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7. Multiplying through by the integrating factor from Question 6: 

 

 



  
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8.  

 

d
3 ²

d
d 3

d
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x y x
x
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x x

 

Integrating factor   
3d 3ln 3e e
x x x x  
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9.  
d

2
d

y
y x

x
 

Integrating factor  
2d 2e e
x x  

Using integration by parts 
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 


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When x = 0, y = 0      1 1
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When x = 0, y = 0      1 1
3 30 c c  

   


   
1 / 22 21 1

3 31 1y x x  

 

 

 

 

 

 


