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Exercise 5A 

 
 1 Integrating both sides of the equation and including a constant:  

  
2

d 2
d

2 d

where is a constant

y x
x

y x x

y x c c

=

⇒ =

⇒ = +
∫  

 
  The family of solution curves are parabola. 
  Sketching the solution curves for c = –2, –1, 0, 1, 2 and 3 gives: 
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 2 Separating the variables and integrating: 

  

d
d

1 d 1d

ln where is a constant
e e e

e where is a constant ( e )

x c c x

x c

y y
x

y x
y
y x c c

y
y A A A

+

=

⇒ =

⇒ = +

⇒ = = ×

⇒ = =

∫ ∫
 

 
  The family of solution curves are exponential curves. 
  Sketching the solution curves for A = –3, –2, –1, 1, 2 and 3 gives: 
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3 2d
d
y x
x
=   

2d dy x x=∫ ∫  

31
3

y x c= +   

 
 

4 d 1
d
y
x x
=  

 
1d dy x
x

=∫ ∫  

lny x c= +   
Let c = ln A 

ln ln
ln

y x A
Ax

= +
=
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 5 Separating the variables and integrating: 

  

d 2
d

1 2d d

ln | | 2 ln | |

y y
x x

y x
y x

y x c

=

⇒ =

⇒ = +

∫ ∫  

 
  Expressing the constant as ln |A| and simplifying using the laws of logarithms: 

  
2

2

2

ln 2 ln ln

ln ln ln           using the power law

ln ln                   using the multiplication law

y x A

y x A

y A x

y Ax

= +

⇒ = +

⇒ =

⇒ =

 

 
  The family of solution curves are parabola. 
  Sketching the solution curves for A =–2, –1, 1 1

2 2,− , 1, 2 gives: 
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6 Separating the variables and integrating: 

 
2 2

2 2

d
d

d d

    or     2
2 2

y x
x y

y y x x

y x c y x c

=

⇒ =

⇒ = + − =

∫ ∫   

 
 2 2 0 ( )( ) 0y x y x y x− = ⇒ − + = , and the graph of this equation are straight lines  and y x y x= = −    
 2 2 2   for 0y x c c− = ≠  is a hyperbola with asymptotes  and y x y x= = −   
 Sketching some of the solution curves gives: 
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7 d e
d

yy
x
=  

e d dy y x− =∫ ∫  

e y x c−− = +   
e y x c− = − −  

( )lny x c− = − −   

( )
( )

( )

1

ln

ln
1ln

y x c

x c

x c

−

= − − −

= − −

=
− −

 

 

 
 

8 
( )

d
d 1
y y
x x x
=

+
 

( )
 

1 1d d
1

1 1d d
1

y x
y x x

x x
x x

=
+

= −
+

∫ ∫

∫ ∫
 

( )ln ln ln 1y x x c= − + +   
Let lnc B=   

( ) 1ln ln ln 1 ln

ln
1

y x x B

Bx
x

−= + + +

 =  + 
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9 d cos
d

sin

y x
x

y x c

=

⇒ = +
 

 The family of solution curves are sin curves.  

 The graph of siny x c= +  is a translation of siny x=  by the vector 
0
c
 
 
 

 

 Sketching some of the solution curves gives: 
 

  
 
10 Separating the variables and integrating: 

 

d cot 0
d

1 cosd d
sin

cosln | | ln |sin |        integrating  using the reverse chain rule
sin

y y x x
x

xy x
y x

xy x c
x

= < < π

⇒ =

⇒ = +

∫ ∫  

 Expressing the constant as ln |A| and simplifying using the laws of logarithms: 

 
ln | | ln |sin | ln | |      

ln | | ln | sin |
sin

y x A
y A x

y A x

= +
⇒ =
⇒ =

 

 The family of solution curves are sin curves for 0 x< < π  with varying amplitudes. 
 Sketching some of the solution curves gives: 
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11 2d sec
d
y t
t
=  where 

2 2
tπ π

− < <   

( )

2

2

2

d d sintan
d d cos

cos cos sin sin
cos

1
cos
sec

tt
t t t

t t t t
t

t
t

 =  
 

+
=

=

=

 

 
2d sec d

tan

y t t

y t c

=

= +
∫ ∫  
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12 ( )d 1
d
x x x
t
= −  where 0 1x< <   

( )
 

1 d d
1

x t
x x

=
−∫ ∫  

  
1 1d d d

1
x x t

x x
+ =

−∫ ∫ ∫  

  
1 1d d d

1
x x t

x x
−

− =
−∫ ∫ ∫  

( )ln ln 1x x t B− − = +   

ln
1

x t B
x

  = + − 
  

e
1

e e
e   where e

t B

t B

t B

x
x

A A

+=
−

=

= =

 

( )1 e

e e

t

t t

x x A

A Ax

= −

= −
 

e et tx Ax A+ =  
( )1 e et tx A A+ =  

e
1 e

t

t

Ax
A

=
+
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13 d
d 2
y y
x x
=  

   
1 1 1d d

2
y x

y x
=∫ ∫   

 

1ln ln
2
ln ln    where ln

ln

y x c

x B c B

B x

= +

= + =

=

  

 y B x=   

 
2 2

24   where 4
y B x

ax B a
=

= =
 

 
 
 a 

  
 

 b For (1, 3) 
23 4 (1)a=   

9
4

a =   
2 9y x=  
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14 2

d
d 9
y xy
x x
= −

−
 

 
  

 

2

2

1 d d
9

1 2 d
2 9

xy x
y x

x x
x

−
=

−
−

=
−

∫ ∫

∫
 

 

( )

( )

( )

2

1
2 2

1
2 2

1ln ln 9
2

ln 9 ln

ln 9

y x c

x B

B x

= − +

= − +

= −

  

 ( )
1

2 29y B x= −  

 ( )2 2 2

2 2 2

9

9

y B x

B B x

= −

= −
 

 2 2 2 29y B x B+ =  
 Let k = B2 
 2 2 9y kx k+ =  
  
 a For the point (2, 5) 

( )225 2 9k k+ =  
k = 5 

2 25 45y x+ =  
 
 b 

   
 
 


