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PROVIDED. Additional paper may be used if 
necessary but you must clearly show your candidate 
number, centre number and question number(s).

• Use black ink. HB pencil may be used for graphs and 
diagrams only.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.
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• Final answers should be given to a degree of 
accuracy appropriate to the context.
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MARkS unless you show sufficient detail of the 
working to indicate that a correct method is being 
used.
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• Do not send this Question Paper for marking; it 
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SECTION A (36 marks)

1 Fig. 1 below shows the graphs of y x=  and y a x b= + , 
where a and b are constants. The intercepts of y a x b= +  
with the x- and y-axes are ,1 0-` j and ,0

2

1b l respectively.

2
x

y

2

–1 O

y x=

y a x b= +

FIG. 1

 (i) Find a and b. [2]

 (ii) Find the coordinates of the two points of intersection of 
the graphs. [4]

2 (i) Factorise fully n n3 - . [2]

 (ii) Hence prove that, if n is an integer, n n3 -  is divisible 
by 6. [2]
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3 The function ( )xf  is defined by ( ) sinx x1 2f = -  for
 x

2

1

2

1
G Gr r- . Fig. 3 below shows the curve ( )y xf= .

x

y

O
2
1r2

1r-

FIG. 3

 (i) Write down the range of the function ( )xf . [2]

 (ii) Find the inverse function ( )xf
1- . [3]

 (iii) Find ( )0f l . Hence write down the gradient of ( )y xf
1= -

  at the point ,1 0` j. [3]
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4 Water flows into a bowl at a constant rate of 10 cm3 s−1 
(see Fig. 4 below).

h cm

FIG. 4

 When the depth of water in the bowl is h cm, the volume of 
water is V cm3, where V h2r= . Find the rate at which the 
depth is increasing at the instant in time when the depth is 
5 cm. [5]

5 Given that lny x
x
2 1

2 1
=

+
-J

L
KK

N

P
OO, show that

 x
y

x x2 1

1

2 1

1

d

d
=

-
-

+
. [4]

6 Using a suitable substitution or otherwise, show that

 
r

cos

sin
lnx

x x
3 2

2

2

1
2d

2

1

+
=

0

y . [5]
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7 (i) Show algebraically that the function ( )x
x
x

1

2
f

2
=
-

 
is odd. [2]

 Fig. 7 below shows the curve ( )y xf=  for x0 4G G , together 
with the asymptote x 1= .

x

y

O 1 4

FIG. 7

 (ii) Use the copy of Fig. 7 to complete the curve for 
x4 4G G- . [You may use the Insert if you wish.] [2]
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SECTION B (36 marks)

8 Fig. 8 below shows the curve ( )y xf= , where
 ( )x x1f e

x2= -` j , with its turning point P.

x

y

O

y = f(x)

P

FIG. 8

 (i) Write down the coordinates of the intercepts of ( )y xf=  
with the x- and y-axes. [2]

 (ii) Find the exact coordinates of the turning point P. [6]

 (iii) Show that the exact area of the region enclosed by the
  curve and the x- and y-axes is 3e

4

1 2 -` j. [5]
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 The function ( )xg  is defined by ( )x x3g f
2

1= b l.

 (iv) Express ( )xg  in terms of x.

  Sketch the curve ( )y xg=  on the copy of Fig. 8, 
indicating the coordinates of its intercepts with the 
x- and y-axes and of its turning point. [You may use the 
Insert if you wish.] [4]

 (v) Write down the exact area of the region enclosed by the 
curve ( )y xg=  and the x- and y-axes. [1]
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9 Fig. 9 below shows the curve with equation y x
x

2 1
3

3

=
-

.
 It has an asymptote x a=  and turning point P.

xx = a

y

O

P

FIG. 9

 (i) Write down the value of a. [1]

 (ii) Show that x
y

y x
x x

3 2 1

4 3

d

d

2 2

3 2

=
-

-

` j
.

  Hence find the coordinates of the turning point P, giving 
the y-coordinate to 3 significant figures. [9]
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 (iii) Show that the substitution u x2 1= -  transforms

  
x
x x
2 1

d
3
-

y  to u u u
4

1
d3

2

3

1

+ -` jy .

  Hence find the exact area of the region enclosed by the

  curve y x
x

2 1
3

3

=
-

, the x-axis and the lines x 1=  and
  .x 4 5= . [8]
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