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1 Express x2 − 12x + 1 in the form (x − p)2 + q. [3]

2
y

x

2

0–2 2 4

The graph of y = f(x) for −2 ≤ x ≤ 4 is shown above.

(i) Sketch the graph of y = 2f(x) for −2 ≤ x ≤ 4 on the axes provided. [2]

(ii) Describe the transformation which transforms the graph of y = f(x) to the graph of y = f(x − 1).
[2]

3 Find the equation of the normal to the curve y = x3 − 4x2 + 7 at the point (2, −1), giving your answer

in the form ax + by + c = 0, where a, b and c are integers. [7]

4 Solve the equations

(i) 3m = 81, [1]

(ii) (36p4)
1
2 = 24, [3]

(iii) 5n × 5n+4 = 25. [3]

5 Solve the equation x − 8
√

x + 13 = 0, giving your answers in the form p ± q
√

r, where p, q and r are

integers. [7]

6

O x

y

A (1, 6)

B a  a( , + 5)2

C

Not to

scale

The diagram shows part of the curve y = x2 + 5. The point A has coordinates (1, 6). The point B has

coordinates (a, a2 + 5), where a is a constant greater than 1. The point C is on the curve between A

and B.

(i) Find by differentiation the value of the gradient of the curve at the point A. [2]

(ii) The line segment joining the points A and B has gradient 2.3. Find the value of a. [4]

(iii) State a possible value for the gradient of the line segment joining the points A and C. [1]
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Fig. 4

Fig. 2

Fig. 3

Fig. 1
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(i) Each diagram shows a quadratic curve. State which diagram corresponds to the curve

(a) y = (3 − x)2, [1]

(b) y = x2 + 9, [1]

(c) y = (3 − x)(x + 3). [1]

(ii) Give the equation of the curve which does not correspond to any of the equations in part (i). [2]

8 A circle has equation x2 + y2 + 6x − 4y − 4 = 0.

(i) Find the centre and radius of the circle. [3]

(ii) Find the coordinates of the points where the circle meets the line with equation y = 3x + 4. [6]

9 Given that f(x) = 1

x
−
√

x + 3,

(i) find f ′(x), [3]

(ii) find f ′′(4). [5]
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10 The quadratic equation kx2 − 30x + 25k = 0 has equal roots. Find the possible values of k. [4]

11 A lawn is to be made in the shape shown below. The units are metres.

2 + x

2 + 5x

3x

(i) The perimeter of the lawn is P m. Find P in terms of x. [2]

(ii) Show that the area, A m2, of the lawn is given by A = 9x2 + 6x. [2]

The perimeter of the lawn must be at least 39 m and the area of the lawn must be less than 99 m2.

(iii) By writing down and solving appropriate inequalities, determine the set of possible values of x.

[7]
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For x < 0, straight line joining  
(–2, 0) and (0, 4)  
 
 
For x > 0, line joining (0,4) to 
(2, 2) and horizontal line 
joining (2,2) and (4,2) 
 
 

 (ii) Translation  
1 unit right parallel to x axis 
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1 in x direction,  
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Attempt to differentiate (one 
of 3x2, –8x) 
Correct derivative 

Substitutes x = 2 into their 
x

y

d
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Must be numerical 
                          = −1 ÷ their m 

 
Correct equation of straight 
line through (2, –1), any non-
zero numerical gradient 
 
 
Correct equation in required 
form  
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Correct method to solve 
resulting quadratic 
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  Alternative method: 

Equation of straight line through (1,6) with     
m = 2.3 found then 
 a2 + 5 = 2.3a + “c”   seen   M1 
with  c = 3.7                        A1  
then as main scheme 

   

 (iii) A value between 2 and 2.3  B1 
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2 < value < 2.3 (strict 
inequality signs) 

7 (i) (a) Fig 3 
(b) Fig 1 
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Quadratic expression with 
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y-intercept and/or roots for 
their unmatched diagram 
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y-intercept of –9 or root of 3 
for Fig 2) 
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for Fig 2 
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