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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Simplify
ffiffiffiffiffi
98
p

�
ffiffiffiffiffi
32
p

, giving your answer in the form k
ffiffiffi
2
p

, where k is an integer.

[2 marks]

(b) Hence, or otherwise, express

ffiffiffiffiffi
98
p

�
ffiffiffiffiffi
32
p

2þ 3
ffiffiffi
2
p in the form pþ q

ffiffiffi
2
p

, giving the rational

numbers p and q in their simplest form.

[4 marks]
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2 The point P has coordinates ð�2, 3Þ. The line QR has equation 7xþ 5y� 2 ¼ 0 .

(a) (i) Find the gradient of the line QR.
[1 mark]

(ii) Find the equation of the line which passes through the point P and which is

perpendicular to the line QR. Give your answer in the form axþ byþ c ¼ 0 , where
a, b and c are integers.

[3 marks]

(b) The line with equation 5x� 3yþ 15 ¼ 0 intersects the line QR at the point S.
Find the coordinates of S in their simplest form.

[3 marks]

(c) The point T with coordinates ðk þ 3 ,5� kÞ is such that PT has length 13 .

Find the possible values of k.
[4 marks]
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3 The polynomial pðxÞ is given by pðxÞ ¼ x3 � 7x2 � 5xþ 26 .

(a) (i) Use the Factor Theorem to show that xþ 2 is a factor of pðxÞ.
[2 marks]

(ii) Express pðxÞ in the form ðxþ 2Þðx2 þ bxþ cÞ , where b and c are integers.

[2 marks]

(b) A curve has equation y ¼ x3 � 7x2 � 5xþ 26 .

(i) Use the result from part (a)(ii) to determine the number of times the curve crosses the

x-axis.
[2 marks]

(ii) Find
dy

dx
and

d2y

dx2
:

[3 marks]

(iii) Hence show that the curve has a maximum point when x ¼ � 1

3
:

[3 marks]
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4 The quadratic equation

ðk þ 1Þx2 þ ð5k � 3Þxþ 3k ¼ 0

has equal roots. Find the possible values of k.
[5 marks]
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5 A circle with centre Cð7, �8Þ passes through the point Pð2, �2Þ.

(a) Find the gradient of the normal to the circle at the point P.
[2 marks]

(b) Find the equation of the circle in the form

ðx� aÞ2 þ ðy� bÞ2 ¼ k
[3 marks]

(c) The point Q is the point on the circle that is closest to the x-axis.
Find the exact value of the y-coordinate of Q.

[2 marks]

(d) The point R also lies on the circle. The length of the chord PR is 8. Show that the

shortest distance from C to PR is n
ffiffiffi
5
p

, where n is an integer.

[3 marks]
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Answer space for question 5
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6 The diagram shows the sketch of a curve and the tangent to the curve at A.

OCB

A

x

y

The curve has equation y ¼ 3x3 � 7xþ 10 and the point Að�1, 14Þ lies on the

curve. The tangent at A crosses the x-axis at B.

(a) (i) Find an equation of the tangent to the curve at the point A.
[5 marks]

(ii) Hence find the coordinates of B.
[1 mark]

(b) (i) Find the value of

ð�1
�2
ð3x3 � 7xþ 10Þ dx .

[5 marks]

(ii) The curve crosses the x-axis at the point Cð�2, 0Þ. Calculate the area of the shaded

region bounded by the curve between A and C and the lines AB and BC.

[3 marks]
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7 A curve C has equation y ¼ 2x2 � 5xþ 4 .

(a) (i) Express 2x2 � 5xþ 4 in the form 2ðx� pÞ2 þ q where p and q are rational numbers.

[2 marks]

(ii) Write down the equation of the line of symmetry of the curve C.

[1 mark]

(iii) Write down the equation of the tangent to the curve C at its vertex.

[1 mark]

(b) The curve C is mapped onto the curve with equation y ¼ 2x2 þ axþ b by the

translation with vector
3
�8

� �
. Find the values of a and b.

[4 marks]
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8 (a) Solve the inequality 5x2 þ 6x < 63 .

[4 marks]

(b) The diagram below shows a garden ABCD in the shape of a trapezium.

AB 4x + 3

4x

x + 3C D

The sides BA and CD are parallel and angle ABC is a right angle. The sides AB, BC
and CD have lengths ð4xþ 3Þ metres, 4x metres and ðxþ 3Þ metres, respectively, as

indicated on the diagram.

The area of the garden must be less than 126 square metres.

(i) Show that 5x2 þ 6x < 63 .
[1 mark]

(ii) Find an expression for the perimeter of the garden, giving your answer in the form

ðaxþ bÞ metres.

[1 mark]

(iii) In addition to the constraint on the area, the perimeter of the garden must be at least

30 metres. Find the possible values of x.
[3 marks]
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