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Section A (36 marks)

1 (i) Given that siny x2e x= - , find d
d
x
y

.  [3]

 (ii) Hence show that the curve siny x2e x= -  has a stationary point when a ctanrx 22
1= . [3]

2 A curve has equation x y x2 42 2+ = .

 (i) By differentiating implicitly, find d
d
x
y

 in terms of x and y. [3]

 (ii)  Hence find the exact coordinates of the stationary points of the curve. [You need not determine their 
nature.] [3]

3 Express x1 31 1  in the form x a b1- , where a and b are to be determined. [2]

4 The temperature i °C of water in a container after t minutes is modelled by the equation

a be kti = - - ,

 where a, b and k are positive constants.

 The initial and long-term temperatures of the water are 15 °C and 100 °C respectively. After 1 minute, the 
temperature is 30 °C.

 (i) Find a, b and k. [6]

 (ii) Find how long it takes for the temperature to reach 80 °C. [2]

5 The driving force F newtons and velocity 1kmv s-  of a car at time t seconds are related by the 
equation F v

25
= .

 (i) Find dv
dF . [2]

 (ii) Find dt
dF  when v = 50 and dt

dv  = 1.5. [3]  

6 Evaluate ( ) dx x 1
0

3
2
1

+ - xy , giving your answer as an exact fraction. [5]

7 (i) Disprove the following statement: 

3 2n +  is prime for all integers n 0H . [2]

 (ii) Prove that no number of the form 3n  (where n is a positive integer) has 5 as its final digit. [2]
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Section B (36 marks)

8 Fig. 8 shows parts of the curves f ( )y x=  and g( )y x= , where f ( ) tanx x=  and g( ) 1 f( )x x 4
1r= + - .

y

x

y = f(x) y = g(x)

4
1r-

4
1r

2
1r

Fig. 8

 (i) Describe a sequence of two transformations which maps the curve f ( )y x=  to the curve g( )y x= . [4]

 It can be shown that g( ) sin cos
sinx x x

x2
=

+
.

 (ii) Show that g ( )
( )sin cos

x
x x
2

2
=

+
l . Hence verify that the gradient of g( )y x=  at the point ( ),14

1r  is

  the same as that of f ( )y x=  at the origin. [7]

 (iii) By writing tan cos
sinx x

x
=  and using the substitution cosu x= , show that ( )x xf d = u u

1 d
0

14
1

2

1

r

y y .

  Evaluate this integral exactly. [4]

 (iv) Hence find the exact area of the region enclosed by the curve g( )y x= , the x-axis and the lines
  x 4

1r=  and x 2
1r=  . [2]
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9 Fig. 9 shows the line y x=  and the curve f ( )y x= , where f ( ) ( 1)x ex2
1= - . The line and the curve intersect 

at the origin and at the point P(a, a).

y

x

P(a, a)

y = f(x) y = x

O

Fig. 9

 (i) Show that 1 2aea = + .  [1]

 (ii)  Show that the area of the region enclosed by the curve, the x-axis and the line x a=  is a2
1 . Hence find, 

in terms of a, the area enclosed by the curve and the line y x= .  [6]

 (iii)  Show that the inverse function of f ( )x  is g( )x , where g( ) n(1 2 ) .x xl= +  Add a sketch of g( )y x=  to 
the copy of Fig. 9. [5]

 (iv) Find the derivatives of f ( )x  and g( )x . Hence verify that ( ) ( )a a
1g f=

l
l

. 

  Give a geometrical interpretation of this result.  [7]
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