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Do NOT write solutions on this page.

10. [Maximum mark:  16]

 Let 
6

( )
1

xf x
x

=
�

, for 0x > .

 (a) Find ( )f xc . [5 marks]

 Let 
6

( ) ln
1

xg x
x

§ ·= ¨ ¸�© ¹
, for 0x > .

 (b) Show that 
1

( )
( 1)

g x
x x

c =
�

. [4 marks]

 (c) Let 
1

( )
( 1)

h x
x x

=
�

.  The area enclosed by the graph of  K࣠࣠, the x-axis and 

the lines 
1

5
x =  and x k=  is ln 4 .  Given that 

1

5
k > ��¿QG�WKH�YDOXH�RI��k� [7 marks]
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Do NOT write solutions on this page.  

10. [Maximum mark:  15]

Consider 4( ) ln ( 1)f x x= + .

(a) Find the value of (0)f . [2 marks]

(b) Find the set of values of  x  for which  f  is increasing. [5 marks]

The second derivative is given by 
2 4

4 2

4 (3 )
( )

( 1)
x xf x
x

�cc =
+

.

The equation ( ) 0f xcc =  has only three solutions, when 0x = , 4 3 ( 1.316 )r r } .

 (c) (i) Find (1)f cc .

  (ii) Hence��VKRZ�WKDW�WKHUH�LV�QR�SRLQW�RI�LQÀH[LRQ�RQ�WKH�JUDSK�RI��f  at 0x = . [5 marks]

�G�� 7KHUH� LV� D� SRLQW� RI� LQÀH[LRQ� RQ� WKH� JUDSK� RI� � f  at 4 3 ( 1.316 )x x  } .  
Sketch the graph of  f , for 0x t . [3 marks]
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3. [Maximum mark:  7]

 Consider 2( ) sinf x x x= .

(a) Find ( )f xc . [4 marks]

(b) Find the gradient of the curve of  f  at 
2

x S
= . [3 marks]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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14. Figure 1 shows the graphs of the functions f1 ,  f2 ,  f3 ,  f4 .

Figure 2 includes the graphs of the derivatives of the functions shown in Figure 1, e.g. the 
derivative of f1 is shown in diagram (d).

Figure 1 Figure 2

(This question continues on the following page)
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(Question 14 continued)

Complete the table below by matching each function with its derivative.

Working:

Derivative diagram

(d)

Function

f 1

f 2

f 3

f 4

222–242 Turn over

– 13 – M02/520/S(1)
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Do NOT write solutions on this page. 

10. [Maximum mark:  16]

 Let f x x
x x

( ) =
− + −2 5 22  for − ≤ ≤2 4x , x ≠ 1

2
, x ≠ 2 .  The graph of  f  is given below.

1 2 3 4–1–2

1

2

3

4

–1

–2

–3

–4

x

y

0

A( , )1 1

 The graph of  f  has a local minimum at A( , )1 1  and a local maximum at B.

 (a) Use the quotient rule to show that ′ = −
− + −

f x x
x x

( )
( )

2 2
2 5 2

2

2 2 . [6 marks]

� �E�� +HQFH�¿QG�WKH�FRRUGLQDWHV�RI�%� [7 marks]

 (c) Given that the line y k=  does not meet the graph of  f���¿QG�WKH�SRVVLEOH�YDOXHV�
of  N࣠. [3 marks]
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