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FORMULAE LIST

Circle

The equation 2 2 2 2 0x y gx fy c+ + + + =  represents a circle centre (−g, −f ) and radius 2 2g f c+ − .

The equation ( ) ( )2 22x a y b r− + − =  represents a circle centre (a, b) and radius r.

Scalar product	 cos  , where  is the angle between  and θ θa a b ab b

or	

a b
a b a b a b a b

a b

   
      



    
   
  

a bb a
1 1

1 1 2 2 3 3 2 2

3 3

where and   .

Trigonometric formulae
	

sin (A B) sin A cos B cos A sin B± = ±

	 cos (A B) cos A cos B sin A sin B± = ∓

	 sin A sin A cos A2 2=

	 cos A cos A sin A2 22 = −

	 cos A22 1= −

	 sin A21 2= −

Table of standard derivatives
( )f x ( )f x′

sin ax

cosax

cosa ax

sina ax−

Table of standard integrals
( )f x ( )f x dx∫

sin ax

cosax

cos1 ax c
a

− +

sin1 ax c
a

+
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MARKS
Total marks — 55

Attempt ALL questions

	 1.	 Express 22 20 3x x   in the form  2p x q r  .

	 2.	 Find 
2
3

2

7
15 , 0x dx x

x
 

  
 





.

	 3.	 A circle has equation 2 2 2 4 20 0x y x y     .

Point A(2,6) lies on the circle.

A

x2 + y2 + 2x − 4y − 20 = 0

Find the equation of the tangent to the circle at A.

[Turn over

3

4

4
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MARKS
	 4.	 The diagram shows two right‑angled triangles with angles p and q as marked.

p q3

13

4

(a)	 Determine the exact value of sin q.

(b)	 Find the exact value of:

	 (i)	  sin p q

	 (ii)	  cos p q .

(c)	 Hence find the exact value of  tan p q .

	 5.	 Functions f and g are defined on , the set of real numbers, by   22 5f x x   and 
  3g x x  .

(a)	 Find an expression for:

	 (i)	   f g x  and

	 (ii)	   g f x .

(b)	 State the range of   g f x .

1

4

2

1

2

1

1
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MARKS
	 6.	 ABCD,EFGH is a cuboid.

AB  u


, BC  v


 and GC  w


.

The point M is the mid‑point of HG.

The point N divides EA with the ratio 1:2. 

M

N

E H

F G

CB

A D

u

w

v

Express the vector MN


 in terms of u, v, and w.

	 7.	 Determine the gradient of the tangent to the curve with equation 
2 4 , 0y x x x   , at the point where 9x  .

	 8.	 Solve  log log2 2 2 3x x   , where 0x .

[Turn over

2

4

4
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	 9.	 (a)	 Show that the points D(−1,6,1), E(1,2,7) and F(2,0,10) are collinear.

Point G is such that F divides DG in the ratio 3:4.

(b)	 Find the coordinates of G.

	10.	 Find sin
3

6

6 3
2

dxx





 
 









.

	11.	 (a)		  (i)	 Show that  2x   is a factor of 3 27 18 16x x x   .

	 (ii)	 Explain why  2x   is the only linear factor of 3 27 18 16x x x   .

Give a reason for your answer.

(b)	 Find the coordinates of the point(s) where the curves with equations 
3 22 20 27 9y x x x     and 26 9 23y x x    intersect.

3

2

4

2

2

4
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MARKS
	12.	 An exponential function, f, is defined for x.

The diagram shows the graph of  y f x .

y

xO

(0,−3)

(1,−1)

−4

(2,5)

y = f (x)

The inverse function,  1f x , exists.

(a)	 On the diagram in your answer booklet, sketch the graph of the inverse function.

The inverse function is of the form    log1
af x x b   .

(b)		  (i)	 Determine the values of a and b.

	 (ii)	 State the domain of the inverse function,  1f x .

[END OF QUESTION PAPER]
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FORMULAE LIST

Circle

The equation 2 2 2 2 0x y gx fy c+ + + + =  represents a circle centre (−g, −f ) and radius 2 2g f c+ − .

The equation ( ) ( )2 22x a y b r− + − =  represents a circle centre (a, b) and radius r.

Scalar product	 cos  , where  is the angle between  and θ θa a b ab b

or	

a b
a b a b a b a b

a b

   
      



    
   
  

a bb a
1 1

1 1 2 2 3 3 2 2

3 3

where and   .

Trigonometric formulae
	

sin (A B) sin A cos B cos A sin B± = ±

	 cos (A B) cos A cos B sin A sin B± = ∓

	 sin A sin A cos A2 2=

	 cos A cos A sin A2 22 = −

	 cos A22 1= −

	 sin A21 2= −

Table of standard derivatives
( )f x ( )f x′

sin ax

cosax

cosa ax

sina ax−

Table of standard integrals
( )f x ( )f x dx∫

sin ax

cosax

cos1 ax c
a

− +

sin1 ax c
a

+
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MARKS
Total marks — 65

Attempt ALL questions

	 1.	 The equation  2 3 0x kx k     has equal roots.

Find algebraically, the values of k.

	 2.	 Vectors u and v are defined as 

3

2

6

 
   
 
 

u  and 

5

2

4

 
   
 
 

v .

(a)	 Find u v.

(b)	 Calculate the acute angle between u and v.

	 3.	 A function, g, is defined on , the set of real numbers, by

  1
6

5
g x x  .

Find the inverse function,  1g x .

	 4.	 A circle has centre (−2,5).

The point (3,7) lies on the circle.

Find the equation of the circle.

[Turn over

3

1

4

3

2
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	 5.	 A sequence is defined by the recurrence relation .1 1125 5n nu u   , 0 2u  .

(a)	 Calculate the value of u1.

(b)	 Explain why this sequence does not approach a limit as n.

(c)	 Determine the smallest value of n for which 30nu  .

	 6.	 The diagram shows the graph of a cubic function  y f x  with stationary points at 
(−1,0) and (1,−4).

y

x0

(1,−4)

−2

−1 2

y = f (x)

On the diagram in your answer booklet, sketch the graph of   1y f x   .

1

1

2

3
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	 7.	 The diagram shows the curve with equation 2 2y x x   .

y y = x2 − x − 2

x
O

−1 2

Calculate the shaded area.

[Turn over

4
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	 8.	 A and B are the points (−2,11) and (10,−13).

y

xO

9y x+ =
L

C

A (−2,11)

B (10,−13)

(a)	 Find the equation of L, the perpendicular bisector of AB.

The equation of AC is y x  9.

(b)	 Calculate the size of the obtuse angle between L and AC.

	 9.	 Determine the range of values of x for which the function   3 24 12 7f x x x    is 
strictly decreasing.

Justify your answer.

	10.	 Solve the equation cos cos3 2 ° 10 ° 1x x   for 0 360x  .

4

2

4

5
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	11.	 Two variables x and y are connected by the equation xy ab .

The graph of log4 y against x is a straight line as shown.

O

(3,9)

log4 y

x

(0,3)

Find the values of a and b.

	12.	 A function f is defined on the set of real numbers by

  3 22 4 1f x x x x    .

(a)	 Find the x‑coordinates of the stationary points on the curve with equation 
 y f x .

(b)	 Hence, determine the maximum and minimum values of  f x  in the interval 
1 1x   .

[Turn over

5

3

3
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	13.	 (a)	 Express sin cos2 ° 7 °x x  in the form  sin °k x a , where 0k   and 0 360a  .

The diagram shows part of the curve with equation sin cos2 ° 7 °y x x   and the line 
with equation 3y  .

The curve and the line intersect at the point P.

y = 2 sin x° − 7 cos x°

180

P

y

x

y = 3

0−180

(b)	 Find the x‑coordinate of P.

4

3
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14. During a metal‑working process a heated steel rod is cooled by dropping it into a

container of oil.

The temperature of the rod is given by

.800 25tT e 0 124 ,

where T is the temperature of the rod, in degrees Celsius, t seconds after it is 
dropped into the oil.

(a) Determine the temperature of the rod as it is dropped into the oil.

(b) Calculate the time taken for the temperature of the rod to cool to 150 °C.

15. Express   sin cos sin cos3 3θ θ θ θ   in the form sin ca b θ , where a, b and c are
integers.

[END OF QUESTION PAPER]
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