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Question 1     (**) 

The curve C  has equation 

a
y

x
= , 0x ≠ , 

where a  is a positive constant. 

a) Describe geometrically the transformation that maps the graph of 
a

y
x

=  onto 

the graph of 1
a

y
x

= + . 

b) Sketch the graph of C . 

The sketch must include the coordinates of … 

• … the coordinates of all the points where the curve meets the coordinate 

iii axes. 

• … the equations of any asymptotes of the curve. 

MP1-R , translation "upwards" by 1 unit  
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Question 2      (**) 

A curve C  has equation 

3 25 7 3y x x x= − + − , x ∈� . 

Sketch the graph of C . 

The sketch must include in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

graph  
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Question 3     (**) 

A curve C  has equation 

2

2

2 1x
y

x

+
= , x ∈� , 0x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 4     (***) 

A curve C  has equation 

4 22 8y x x= − − , x ∈� . 

Sketch the graph of C . 

The sketch must include 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

graph  
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Question 5     (***) 

A curve C  has equation 

3 23 4y x x= + − , x ∈� . 

Sketch the graph of C . 

The sketch must include 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

graph  
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Question 6     (***) 

A curve C  has equation 

( )( )
2

2 1 2 1x x
y

x

+ −
= , x ∈� , 0x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 7     (***) 

A curve C  has equation 

3 23 6 8y x x x= − − + , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

graph  
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Question 8      (***+) 

( )
4 13

3

x
f x

x

−
=

−
, x ∈� , 3x ≠ . 

a) Show that the equation of ( )f x  can be written as 

( )
1

4
3

f x
x

= −
−

, x ∈� , 3x ≠ . 

b) Sketch the graph of ( )f x . 

The sketch must include … 

• … the coordinates of the points where ( )f x  meets the coordinate axes. 

• … the equations of any asymptotes of the curve. 

graph  
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Question 9     (***+) 

The curve C  has equation 

2 3

2

x
y

x

+
=

−
, x ∈� , 2x ≠ . 

a) Show clearly that  

2 3 7
2

2 2

x

x x

+
≡ +

− −
. 

b) Find the coordinates of the points where C  meets the coordinate axes. 

c) Sketch the graph of C  showing clearly the equations of any asymptotes. 

SYN-M , ( ) ( )3 30, , ,0
2 2

− −  
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Question 10     (***+) 

A curve C  has equation 

22y x x= − , x ∈� , 0 2x≤ ≤ . 

Sketch the graph of C . 

graph  

 

 

Question 11     (***+) 

A curve C  has equation 

( )
32 1y x= − , x ∈� , 1x ≥ . 

Sketch the graph of C . 

graph  
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Question 12     (***+) 

( )
1

f x a
b x

= −
−

, x ∈� , x b≠ , 

where a  and b  are positive constants such that 1ab > . 

Sketch the graph of ( )f x . 

The sketch must include, in terms of  a  and b , … 

• … the coordinates of the points where ( )f x  meets the coordinate axes. 

• … the equations of any asymptotes of the curve. 

SYN-P , graph  
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Question 13     (***+) 

A curve C  has equation 

2

1

4 5
y

x x
=

+ +
, x ∈� . 

Sketch the graph of C . 

The sketch must include, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 14     (***+) 

( )
2

3

x
f x

x

−
=

−
, x ∈� , 3x ≠ . 

a) Express ( )f x  in the form ( )
1

f x a
x b

= +
+

, where a  and b  are integers. 

b) By considering a series of transformations which map the graph of  
1

x
 onto the 

graph of ( )f x , sketch the graph of ( )f x . 

The sketch must include … 

• … the coordinates of all the points where the curve meets the coordinate 

iii axes. 

• … the equations of the two asymptotes of the curve. 

1a = , 3b = −  
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Question 15     (***+) 

A curve C  has equation 

2 1

1
y

x
= −

+
, x ∈� , 1x ≠ − . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 16      (***+) 

( )
3 3

2

x
f x

x

+
=

−
, x ∈� , 2x ≠ . 

Sketch the graph of ( )f x . 

The sketch must include … 

• … the coordinates of all the points where the curve meets the coordinate axes. 

• … the equations of the two asymptotes of the curve. 

graph  
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Question 17     (***+) 

A curve has equation ( )y f x=  given by 

( )
3 1

2

x
f x

x

−
=

+
, x ∈� , 2x ≠ . 

Sketch the graph of ( )f x . 

The sketch must include … 

• … the coordinates of all the points where the curve meets the coordinate axes. 

• … the equations of the two asymptotes of the curve. 

SYN-F , graph  
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Question 18     (***+) 

A curve C  has equation 

3 22 3 6y x x x= − + − , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

graph  
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Question 19     (***+) 

A curve C  has equation 

4 28 7y x x= − + , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

graph  
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Question 20     (***+) 

A curve C  has equation 

3 29 15 25y x x x= − + + , x ∈� . 

Sketch the graph of C . 

The sketch must include,  

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

graph  
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Question 21      (***+) 

A curve C  has equation 

ln x
y

x
= . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 22     (***+) 

A curve C  has equation 

2

2

3 8

2

x
y

x

+
=

+
, x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 23     (***+) 

A curve C  has equation 

lny x x= − , x ∈� . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 24     (***+) 

A curve C  has equation 

2 1

x
y

x
=

−
, x ∈� . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 25      (***+) 

Sketch the parabola with equation 

2 4 2 2y y x− − = . 

The sketch must include the … 

a) … coordinates of points of intersection with the coordinate axes. 

b) … coordinates of the vertex of the parabola. 

c) … coordinates of the focus of the parabola. 

d) … equation of the directrix of the parabola. 

FP3-W , graph  
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Question 26     (****) 

A curve C  has equation 

e x
y x

−= , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 27      (****) 

A curve C  has equation 

2

25

2 24
y

x x
=

+ −
, x ∈� . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 28      (****) 

A curve C  has equation 

cos

ex

x
y = , 2 2xθ π− ≤ ≤ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the x  coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 29     (****) 

A curve C  has equation 

2 4

x
y

x
=

+
, x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  

 

 

Question 30     (****) 

Sketch the graph of  

1 1y x= − − , x ∈� . 

The sketch must include the coordinates … 

•••• … of any points where the graph meets the coordinate axes 

•••• … of any cusps of the graph. 

graph  
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Question 31     (****) 

A curve C  has equation 

( )( )
2

2

1 2 1
y

x x
=

+ −
, x ∈� , 1x ≠ − , 1

2
x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 32     (****) 

A curve C  has equation 

2

16
4

4 7
y

x x
= −

− +
, x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 33      (****) 

A curve C  has equation 

( )1 lny x x= − , x ∈� , 0x > . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 34     (****) 

A curve C  has equation 

2

1

4
y

x x
=

−
, x ∈� , 0x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 35     (****) 

The function f   is defined as 

( )1: ln 4 , , 8
2

f x x x x− ∈ <� � . 

Sketch the graph of f . 

Indicate clearly any intersections with the axes and the equation of its asymptote. 

graph  
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Question 36     (****) 

A curve C  has equation 

8 3

1 2

x
y

x

−
=

−
, x ∈� , 1

2
x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 37     (****) 

A curve C  has equation 

( )
2

1

x
y

x
=

−
, x ∈� , 1x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 38     (****) 

A curve C  has equation 

( )2 31 3 2 e x
y x x= − + , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 39      (****) 

A curve C  has equation 

3 2

1

9 24
y

x x x
=

− +
, x ∈� , 0x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

You must further label any non stationary turning points, without explicitly giving their 

coordinates. 

SYNF-B , graph  
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Question 40      (****) 

A curve C  has equation 

( )( )

3

1 2
y

x x
=

− +
, x ∈� , 2x ≠ − , 1x ≠  . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 41     (****) 

A curve C  has equation 

2

1

2 8 11
y

x x
=

+ +
, x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 42     (****)      

Sketch the graph of the curve with equation 

( )2 4 3y y x− = + . 

The sketch must include the coordinates of any intersections with the axes and the 

coordinates of the point where the tangent to the curve is parallel to the y  axis. 

FP3-U , graph  
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Question 43     (****+) 

A curve C  has equation 

22 5

2

x x
y

x

−
=

−
, x ∈� , 2x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 44     (****+) 

A curve C  has equation 

( )
2

ln 1y x x = −
 

, x ∈� , 0x > . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 45     (****+) 

A curve C  has equation 

2 3

1

x
y

x

+
=

−
, x ∈� , 1x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 46     (****+) 

A curve C  has equation ( )y f x=  

( ) 3 214 49 36f x x x x= − + − , x ∈� . 

a) Sketch the graph of C . 

b) Use the sketch of part (a) to deduce the graph of ( )2
y f x=  

Each of the sketches must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the 

coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

graph  
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Question 47    (****+) 

A curve C  has equation 

2
3y x

x
= − − . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 48     (****+) 

The function f   is defined as 

: ln 4 12 , , 3f x x x x− ∈ ≠� � . 

Sketch the graph of f . 

Indicate clearly any intersections with the axes and the equation of its asymptote. 

graph  

 

 

Question 49     (****+) 

A curve C  has equation 

22 1 4e x
y x

−= − + , x ∈� . 

Sketch the graph of C , indicating clearly the behaviour for large positive and large 

negative values of x . 

The graph must also include the exact coordinates, where appropriate, of … 

… any points where the graph of C  meets the coordinate axes. 

… any turning points of C . 

graph  

 



Created by T. Madas 
 

Created by T. Madas 

Question 50     (****+) 

A curve C  has equation 

14 e
2

x
y x

−= + + , x ∈� . 

Sketch the graph of C , indicating clearly the behaviour for large positive and large 

negative values of x . 

The graph must also include the exact coordinates, where appropriate, … 

• … of any points where the graph of C  meets the coordinate axes. 

• … of any turning points of C . 

graph  
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Question 51     (****+) 

A curve C  has equation 

( )e cos sinx
y x x

−= + , x ∈� . 

Sketch the graph of C , indicating clearly the behaviour for large positive and large 

negative values of x . 

The graph must also include the exact coordinates, where appropriate, … 

• … of any points where the graph of C  meets the coordinate axes. 

• … of any turning points of C . 

graph  
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Question 52     (****+) 

A curve C  has equation 

2 2 8

6

x x
y

x

− −
=

−
, x ∈� , 6x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 53      (****+) 

A curve C  has equation 

24e ex x
y

−= + , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 54     (****+) 

A curve C  has equation 

2

2

2 9 18

18 81

x x
y

x x

+ −
=

− +
. 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 55     (****+) 

A curve C  has equation 

sin x
y

x
= , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points, for 3 3xπ π− ≤ ≤ . 

graph  

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 56     (****+) 

A curve C  has equation 

3sinh 2coshy x x= − , x ∈� . 

Sketch the graph of C . 

The sketch must include … 

… the coordinates of any points where the graph of C  meets the coordinates axes. 

… the coordinates of any stationary or non stationary turning points. 

… the behaviour of the curve for large positive and large negative values of x  

graph  
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Question 57      (****+) 

A curve C  has equation 

( )2 3 e x
y x

−= − , x ∈� . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 58     (****+) 

A curve C  has equation 

2 16
y x

x
= + , x ∈� , 0x ≠ . 

Sketch the graph of C . 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 59     (****+) 

By considering the following sequence of transformations 1T , 2T  and 3T  

31 21 1 1 1
TT T

x x x x→ + → + → + +  

sketch the graph of 1 1y x= + + . 

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

graph  
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Question 60     (****+) 

A curve C  has equation 

cos 2 siny x x= + , 0 2x π≤ ≤ . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

graph  
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Question 61     (****+) 

A curve C  has equation 

4 32 15y x x= − + , x ∈� . 

Sketch the graph of C . 

The sketch must include 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

If a coordinate is not rational indicate suitably on the axis an interval of 

consecutive integers in which the graph meets that particular coordinate axis. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

graph  
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Question 62     (****+) 

A curve C  has equation 

1y x+ = . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

SP-T , graph  
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Question 63     (*****) 

A curve C  has equation 

3 2
y y x− = , x ∈� , y ∈� . 

Sketch the graph of C . 

The graph must include the coordinates … 

… of any points where the graph of C  meets the coordinate axes. 

… of the three turning points of C , of which one is a point of inflection. 

SP-Y , graph  
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Question 64      (*****) 

( ) 2 2 2f x x= − + − , x ∈� . 

Sketch the graph of ( )f x  

The sketch must include the coordinates … 

• … of any points where the graph meets the coordinate axes 

• … of any cusps of the graph. 

graph  
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Question 65      (*****) 

A curve C  is defined in the largest real domain by the equation 

1

y
x

y
=

+
. 

Sketch a detailed graph of C , fully justifying its key features. 

SPX-K , graph  
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Question 66     (*****) 

By considering a sequence of transformations, or otherwise, sketch the graph of 

( )ln 2 1 2y x= − + , x ∈� . 

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

graph  
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Question 67     (*****)      

Sketch the graph of the curve with equation 

2 lnx y y= . 

The sketch must include ... 

• ... the coordinates of any intersections with the axes. 

• ... the coordinates of any points where the tangent to the curve is parallel to the 

coordinate axes. 

• ... the coordinates of any points of inflexion. 

SPX-G , graph  
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Question 68     (*****) 

Sketch the graph of 

2 16 2y x x= − + , x ∈� . 

The sketch must include the coordinates of any cusps or any stationary points 

graph  
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Question 69     (*****) 

A curve C  is defined in the largest possible real number domain and has equation 

3

41

x
y

x
=

−
. 

Sketch the graph of C . 

The sketch must include 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the coordinates of any non stationary turning points. 

• the equations of any asymptotes.  

SP-O , graph  
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Question 70     (*****) 

Sketch the graph of 

1

x
y

x
=

+
, x ∈� . 

The sketch must include the equations of any asymptotes of the curve, and the 

coordinates of any points where the curve meets the coordinate axes. 

graph  
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Question 71      (*****)      

The curve C  has equation 

( )
2

2 ln 4 1y x+ = +   ,   x ∈� ,    1
4

x ≥ − . 

Sketch a detailed graph of  C . 

SPX-F , graph  
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Question 72     (*****) 

A curve C  is defined in the largest real domain by the parametric equations 

sinx θ= ,     tany θ= . 

Sketch a detailed graph of C , fully justifying its key features. 

The sketch must include the range of values of θ , which produces each section of C . 

SPX-Q , graph  
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Question 73     (*****) 

Sketch the graph of 

2 2y x x= − − , x ∈� . 

The sketch must include the coordinates of any points where the curve meets the 

coordinate axes. 

[No credit will be given to non analytical sketches based on plotting coordinates] 

graph  
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Question 74     (*****) 

A curve C  has equation 

( )arcsec ex
y = . 

Sketch the graph of C , for the largest possible domain. 

The sketch must include, in exact form where appropriate, 

• the coordinates of any points where the graph of C  meets the coordinate axes. 

• the coordinates of any stationary points. 

• the equations of any asymptotes.  

graph  
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Question 75    (*****) 

By considering a sequence of four transformations, or otherwise, sketch the graph of 

2
2 4 2 5y x x= − − − − − . 

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

SP-X , ( ) ( ) ( ) ( )3,0 , 7,0 , 0, 9 , 2, 5− − −  

 

 

Question 76      (*****) 

By considering the graphs of two separate curves, or otherwise, sketch the graph of 

4y x x= − . 

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

graph  
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Question 77      (*****)      

Sketch the graph of the curve with equation 

[ ] [ ]
2 2

10 104 log log 1x y+ = , 0x > , 0y > . 

The sketch must include the coordinates of any points where the tangent to the curve is 

parallel to the coordinate axes. 

SP-K , graph  
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Question 78     (*****)     

Sketch the graph of 

2 24 1 2x x y y   + + + + =
      

,   ( ),x ∈ −∞ ∞ , ( ),y ∈ −∞ ∞  

You must show a detailed method in this question 

SPX-P , proof  
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Question 79      (*****) 

By considering the graphs of two separate curves, or otherwise, sketch the graph of 

( )2 1y x x= − + . 

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

[No credit will be given to non analytical sketches based on plotting coordinates] 

graph  

 

 

Question 80      (*****) 

A curve C  is defined in the largest real domain by the equation  

log 2xy = . 

Sketch a detailed graph of C . 

SPX-B , graph  
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Question 81     (*****) 

By considering the graphs of three separate lines, or otherwise, sketch the graph of 

4 2y x x= + − −  

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

[No credit will be given to non analytical sketches based on plotting coordinates] 

graph  
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Question 82     (*****) 

A curve C  is defined in the largest real domain by the equation 

( )( )( )

24 25

2 1 2 3

x
y

x x x

−
=

− − +
. 

a) Sketch the graph of C . 

 The sketch must include the equations of any asymptotes of C  and the 

 coordinates of any point where C  meets the coordinate axes. Any turning 

 points, including points of inflexion, must be clearly indicated but their 

 coordinates need not be found. 

b) Hence sketch on separate set of axes the graph of ... 

a)    ...
( )( )( )

2
2 4 25

2 1 2 3

x
y

x x x

−
=

− − +
. 

b)   ... 
( )( )( )

4 25

2 1 2 3

x
y

x x x

−
=

− − +
. 

SPX-C , graph  
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Question 83      (*****) 

A curve is defined in the largest real domain by the equation 

( ) 2 8 12f x x x= − + − . 

Sketch on separate set of axes detailed graph of ... 

a) … ( )2
y f x= . 

b) … ( )y f x′= . 

c) … 
( )

1
y

f x
= . 

d) … ( )2 e
f x

y = . 

SPX-N , graph  
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Question 84      (*****) 

On a clearly labelled set of axes, draw a detailed sketch of the graph of  

( )
2

arcsin arccosy x x= , 1 1x− ≤ ≤ . 

SP-N , graph  

  

 

Question 85     (*****) 

By considering the graphs of three separate lines, or otherwise, sketch the graph of 

4 1y x x= − + +  

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusp of the curve. 

[No credit will be given to non analytical sketches based on plotting coordinates] 

graph  
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Question 86     (*****) 

Sketch the graph of 

( ) ( )arcsin cosf x x= , 

in the largest domain that the function is defined. 

Indicate the coordinates of any intersections with the axes, and the coordinates of the 

cusps of the curve. 

SP-V , graph  
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Question 87      (*****) 

The curve C  has equation 

( )2 16 2 4y x x= − + − , x∈� . 

Sketch a detailed graph of C  and hence show that the area of the finite region bounded 

by C  and the x  axis, for which 0y < , is 32 square units. 

MP2-S , proof  
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Question 88     (*****) 

A curve C  is defined in the largest real domain by the equation 

2

9 18

x
y

x x

−
=

− +
. 

Sketch the graph of C . 

The sketch must include 

• ... the equations of any asymptotes of C . 

• ... the coordinates of any point where C  meets the coordinate axes. 

•  ... the coordinates any stationary points of C . 

MM1-C , graph  
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Question 89     (*****)     

A curve C  is defined parametrically by 

1
arctanx t

t
= + ,    

1
arctany t

t
= − ,   t ∈� , 0t ≠ . 

Sketch the graph of C . 

Indicate the equations of any asymptotes, stationary points and any endpoints. 

You need not mark the coordinates of any intersections with the axes. 

SPX-D , graph  
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Question 90     (*****)     

It is required to sketch the curve with equation ( )y f x= , defined over the set of real 

numbers, in the greatest domain. 

The curve has the property that at every point on the curve, the second derivative 

equals to the first derivative squared. 

Showing all the relevant details, sketch the graph of ( )y f x= , given further that the 

curve passes through the point ( )0,2  and the gradient at that point is 1. 

SPX-O , graph  
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Question 91     (*****) 

Sketch the graph of 

1 4y x x x x= − − + ,  x ∈� . 

Indicate the coordinates of any intersections with the axes, and the coordinates of any 

cusps of the curve. 

[No credit will be given to non analytical sketches based on plotting coordinates] 

SP-C , graph  
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Question 92      (*****) 

A curve C  has equation 

2 318

6

x x
y

x

+ −
=

−
. 

It is given that C  has two stationary points whose x  coordinates have opposite signs. 

Sketch the graph of C , for the largest possible domain. 

• The sketch must include, in exact form where appropriate the coordinates of 

any points where the graph of C  meets the coordinate axes the equations of 

any asymptotes.  

• You need not find the coordinates of the stationary points of C . 

SP-U , graph  
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Question 93     (*****) 

Sketch the curve with equation 

1

1

x
y

x

+
=

−
, x ∈� , 1x ≠ . 

The sketch must include … 

• … the coordinates of all the points where the curve meets the coordinate axes. 

• … the equations of the asymptotes of the curve. 

[No credit will be given to non analytical sketches based on plotting coordinates] 

SPX-H , graph  
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Question 94     (*****) 

Sketch in separate sets of axes detailed graphs of the following curves, fully justifying 

their key features. 

a) ( )arccos 2 1y x= − . 

b) 2 arccos 2 1y x= − . 

c) 2cos 2 1y x= −  

You may assume that each curve is defined in the largest real domain. 

SPX-M , graph  
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Question 95     (*****)        

Sketch the graph of the curve with equation 

lny x x= , x ∈� . 

The sketch must include the coordinates of ... 

 ... any points where the curve meets the coordinate axes. 

 ... any stationary points. 

SPX-E , graph  
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Question 96     (*****)    

The distinct points A  and B  lie on the curve with equation  

( )ln ln lnx y x y− = + ,   ( )0,x ∈ ∞ ,   ( )0,y ∈ ∞ . 

a) Determine possible coordinates for A  and B , further verifying that these 

coordinates indeed satisfy the above given equation. 

b) Sketch the curve, showing clearly all the relevant details. 

SPX-P , ( )4,2A , ( )9 3,
2 2

B  
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Question 97     (*****) 

A curve C  is defined in the largest real domain by the equation 

( )
2

1

4

x x
y

x

−
= −

−
. 

Sketch the graph of C . 

The sketch must include 

• ... the equations of any asymptotes of C . 

• ... the coordinates of any point where C  meets the coordinate axes. 

•  ... the coordinates of the stationary points of C , giving the answer in the form 

( )1
2 3, 3

2
k k k k

k

 
+ − +  

, where k  is a positive integer. 

MM1A , graph  
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Question 98     (*****) 

The curve C  has equation  

2lny A x Bx x= + + , x ∈� , 

where A  and B  are non zero constants. 

The curve has stationary points at 1x = −  and at 2x = . 

Sketch the graph of C . 

The sketch must include … 

o … the coordinates of all the stationary points.  

o … the equations of the asymptotes of the curve. 

You need not find any intercepts with the coordinate axes. 

SP-R , graph  
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Question 99      (*****) 

Sketch the curve with equation 

2 4

5

x
y

x

−
=

+
, x ∈� , 5x ≠ − . 

The sketch must include … 

• … the coordinates of all the points where the curve meets the coordinate axes. 

• … the equations of the asymptotes of the curve. 

SP-W , graph  
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Question 100     (*****)       

A general curve C  has equation 

( )1
nm

y x x= − , 

where x ∈� , m∈� , 2m ≥ , n∈� , 2n ≥ . 

Sketch in four separate of axes, the 4  separate shapes which C  can take, 2m ≥ . 

The sketches must contain the coordinates of any stationary points. 

SP-L , graph  
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Question 101     (*****) 

Sketch, in the largest real domain, the graph of 

ln 4 6y x= + − . 

Indicate the coordinates of any intersections with the axes, the equations of any 

asymptotes and the coordinates of any cusps of the curve. 

SP-I , graph  
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Question 102      (*****)     

A curve C  is defined, in the largest possible real domain, by the Cartesian equation 

( )( )
2

2 1 1 1y x y− = − − . 

By expressing the above equation in the form ( )y f x= , sketch the graph of C . 

Indicate the equations of any asymptotes, stationary points and any intersections with 

the coordinate axes. 

SPX-L , graph  
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Question 103      (*****)       

A finite region in the -x y  plane is defined by the inequalities 

1 1 1x y− + − <    and    ( )2 1x y − > . 

Sketch in detail this region, showing clearly any relevant coordinates. 

SP-H , graph  
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Question 104     (*****)      

The curve C  is defined in the greatest real domain by the equation 

( )( )( )2 1 3

x
y

y y y
=

− + −
. 

a) Show that 

( )( )2

1

2 1

dy

dx y ay by c
=

− + +
, 

 where a , b  and c  are integers to be found. 

b) Determine the exact value of the gradient at the points on C ,  where  40x = . 

c) Sketch the graph of C . 

 The sketch must include the coordinates of any points where C  meets the 

 coordinate axes, the coordinates of the points of infinite gradient. You must 

 also find, with a full algebraic method, the line of symmetry of C . 

SPX-I , 2, 4, 3a b c= = − = − , 1
78

±  
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