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Answer all questions in the spaces provided.

1 The line AB has equation 7xþ 3y ¼ 13 .

(a) Find the gradient of AB . (2 marks)

(b) The point C has coordinates ð�1, 3Þ .

(i) Find an equation of the line which passes through the point C and which is parallel

to AB . (2 marks)

(ii) The point ð11
2
,�1Þ is the mid-point of AC . Find the coordinates of the point A.

(2 marks)

(c) The line AB intersects the line with equation 3xþ 2y ¼ 12 at the point B. Find the

coordinates of B. (3 marks)
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2 (a) (i) Express
ffiffiffiffiffi

48
p

in the form k
ffiffiffi

3
p

, where k is an integer. (1 mark)

(ii) Simplify

ffiffiffiffiffi

48
p

þ 2
ffiffiffiffiffi

27
p

ffiffiffiffiffi

12
p , giving your answer as an integer. (3 marks)

(b) Express
1� 5

ffiffiffi

5
p

3þ
ffiffiffi

5
p in the form mþ n

ffiffiffi

5
p

, where m and n are integers. (4 marks)
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3 The volume, V m3 , of water in a tank after time t seconds is given by

V ¼ t3

4
� 3t þ 5

(a) Find
dV

dt
. (2 marks)

(b) (i) Find the rate of change of volume, in m3 s�1 , when t ¼ 1 . (2 marks)

(ii) Hence determine, with a reason, whether the volume is increasing or decreasing

when t ¼ 1 . (1 mark)

(c) (i) Find the positive value of t for which V has a stationary value. (3 marks)

(ii) Find
d2V

dt2
, and hence determine whether this stationary value is a maximum value or

a minimum value. (3 marks)
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4 (a) Express x2 þ 5xþ 7 in the form ðxþ pÞ2 þ q , where p and q are rational numbers.

(3 marks)

(b) A curve has equation y ¼ x2 þ 5xþ 7 .

(i) Find the coordinates of the vertex of the curve. (2 marks)

(ii) State the equation of the line of symmetry of the curve. (1 mark)

(iii) Sketch the curve, stating the value of the intercept on the y-axis. (3 marks)

(c) Describe the geometrical transformation that maps the graph of y ¼ x2 onto the

graph of y ¼ x2 þ 5xþ 7 . (3 marks)
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5 The polynomial pðxÞ is given by pðxÞ ¼ x3 � 2x2 þ 3 .

(a) Use the Remainder Theorem to find the remainder when pðxÞ is divided by x� 3 .

(2 marks)

(b) Use the Factor Theorem to show that xþ 1 is a factor of pðxÞ. (2 marks)

(c) (i) Express pðxÞ ¼ x3 � 2x2 þ 3 in the form ðxþ 1Þðx2 þ bxþ cÞ , where b and c are

integers. (2 marks)

(ii) Hence show that the equation pðxÞ ¼ 0 has exactly one real root. (2 marks)
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6 The curve with equation y ¼ x3 � 2x2 þ 3 is sketched below.

The curve cuts the x-axis at the point Að�1, 0Þ and passes through the point Bð1, 2Þ .

(a) Find

ð 1

�1
ðx3 � 2x2 þ 3Þ dx . (5 marks)

(b) Hence find the area of the shaded region bounded by the curve y ¼ x3 � 2x2 þ 3

and the line AB . (3 marks)
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7 Solve each of the following inequalities:

(a) 2ð4� 3xÞ > 5� 4ðxþ 2Þ ; (2 marks)

(b) 2x2 þ 5x5 12 . (4 marks)
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8 A circle has centre Cð3,�8Þ and radius 10 .

(a) Express the equation of the circle in the form

ðx� aÞ2 þ ðy� bÞ2 ¼ k (2 marks)

(b) Find the x-coordinates of the points where the circle crosses the x-axis. (3 marks)

(c) The tangent to the circle at the point A has gradient
5
2
. Find an equation of the

line CA , giving your answer in the form rxþ syþ t ¼ 0 , where r, s and t are

integers. (3 marks)

(d) The line with equation y ¼ 2xþ 1 intersects the circle.

(i) Show that the x-coordinates of the points of intersection satisfy the equation

x2 þ 6x� 2 ¼ 0 (3 marks)

(ii) Hence show that the x-coordinates of the points of intersection are of the form

m� ffiffiffi

n
p

, where m and n are integers. (2 marks)
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