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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 2 2x 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.b a b a b

or	
1 1

1 1 2 2 3 3 2 2

3 3

where and   .
a b

a b a b a b a b
a b

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= + + = =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

a.b a b

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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Total marks — 70

	 1.	 A curve has equation 2 4 7y x x= − + .

Find the equation of the tangent to this curve at the point where x = 5.

	 2.	 A and B are the points (−7, 3) and (1, 5).

AB is a diameter of a circle.

y

x

B

A

O

Find the equation of this circle.

	 3.	 Line l1 has equation 3 0y x− = .

(a)	 Line l2 is perpendicular to l1. Find the gradient of l2.

(b)		 Calculate the angle l2 makes with the positive direction of the x-axis.

4

3

2

2
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	 4.	 Evaluate −⌠
⌡

2
2

1

1
6

 x dx.

	 5.	 The points A(0, 9, 7), B(5, −1, 2), C(4, 1, 3) and D( x, −2, 2) are such that AB is 

perpendicular to CD.

Determine the value of x.

	 6.	 Determine the range of values of p such that the equation ( )+ + + =2 1 9 0x p x  has no 
real roots.

	 7.	 Show that the line with equation 3 5y x= −  is a tangent to the circle with equation 
2 2 2 4 5 0x y x y+ + − − =  and find the coordinates of the point of contact.

3

4

4

5
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	 8.	 For the polynomial, 3 24x x ax b− + +

•	 x − 1 is a factor

•	 −12 is the remainder when it is divided by x − 2

(a)	 Determine the values of a and b.

(b)	 Hence solve 3 24 0x x ax b− + + = .

	 9.	 A sequence is generated by the recurrence relation 1 6n nu mu+ = +  where m is a constant.

(a)	 Given u1 = 28 and u2 = 13, find the value of m.

(b)		  (i)	 Explain why this sequence approaches a limit as n→∞ .

	 (ii)	 Calculate this limit.

	10.	 (a)	 Evaluate log5 25.

(b)	 Hence solve ( )log log log4 4 56 25x x+ − = , where 6x > .

	11.	 Find the rate of change of the function ( ) sin34f x x=  when π5
6x = .

5

3

2

1

2

1

5

3
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 12. Triangle ABD is right-angled at B with angles BAC = p and BAD = q and lengths as 

shown in the diagram below. 

D

C

B

2

1

4 A

q

p

Show that the exact value of ( )cos q p−  is 19 17
85

.

 13. The curve ( )y f x=  is such that 24 6
dy x x
dx

= − . The curve passes through the point 
(−1, 9). Express y in terms of x.

 14. (a) Solve cos cos2 3 2 0° °x x− + =  for 0 360x≤ < .

(b) Hence solve cos cos4 3 2 2 0° °x x− + =  for 0 360x≤ < .

5

4

5

2



page 07

MARKS

	15.	 Functions f and g are defined on suitable domains by ( ) 3 1f x x= −  and ( ) 3 1g x x= + .

(a)	 Find an expression for ( )k x , where ( ) ( )( )k x g f x= .

(b)	 If ( )( )h k x x= , find an expression for ( )h x .

[END OF SPECIMEN QUESTION PAPER]
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