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Answer all questions in the spaces provided.

1 (a) (i) Given that % =21, state the value of g.

Circle your answer.

[1 mark]
1 1
_3 -3 : 3
(a) (ii) Giventhat +2 =2", state the value of .
Circle your answer.
[1 mark]
1 1
(b) Find the value of x for which /2 x 2% = %
[2 marks]

Answer




2

The line AB has equation 7x + 3y =13

(a) Find the gradient of AB.

[2 marks]
Answer
(b) The point C has coordinates (-1, 3)
(b) (i) Find an equation of the line which passes through the point C and which is
parallel to AB.
[2 marks]
Answer
(b) (ii) The point (1 % —1) is the midpoint of AC.
Find the coordinates of the point A.
[2 marks]

Answer

Turn over »




(c) The line AB intersects the line with equation 3x + 2y = 12 at the point B.

Find the coordinates of B.

[3 marks]
Answer
5 3
3 (a) The expression (2 +x°) can be written in the form
8 +px2 +qx4+x6
Show that p =12 and find the value of the integer q.
[3 marks]




3
(b) (i) Hence find j wdx
X

[5 marks]

Answer

2(2 + x2)3

4

(b) (ii) Hence find the exact value of J‘
X

1
[2 marks]

Answer

Turn over »
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A geometric series has third term 36 and sixth term 972

(a) (i) Show that the common ratio of the series is 3.

[2 marks]

Answer

(a) (ii) Find the first term of the series.

[2 marks]

Answer

(b) The nth term of the series is u

20
Show that ) u, = 2(3* — 1)

n=1

[2 marks]




(a)

(b)

Use the trapezium rule with four ordinates (three strips) to find an approximate value for

1.5
j 1/27x3 +4dx . Give your answer to three significant figures.
0

[4 marks]

Answer

The polynomial p(x) is given by p(x) = X>-2x°+3

Use the Remainder Theorem to find the remainder when p(x) is divided by x — 3
[2 marks]

Answer

Use the Factor Theorem to show that x + 1 is a factor of p(x).
[2 marks]

Turn over »




(c) (i) Express p(x)= x> = 2x2 + 3 in the form (x + ‘I)(x2 + bx + ¢), where b and ¢
are integers.
[2 marks]

Answer

(c) (ii)) Hence show that the equation p(x) = 0 has exactly one real root.
[2 marks]

An arithmetic series has first term ¢ and common difference d.

The sum of the first 25 terms of the series is 3500.

(a) Show that a + 12d = 140
[3 marks]




(b) The fifth term of the series is 100.

Find the value of d and the value of a.

[4 marks]
d =
a p—
(c) The nth term of the series u,
25 k k
Given that 33 E u, — E u, | =67 E u,
n=1 n=1 n=1
k
find the value of E u,
n=1
[3 marks]

Answer

Turn over »
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8 The curve with equation y = x> - 2x% + 3 is sketched below.
YA
B(1, 2
A >
/-1 o
X

1
(@)  Show that I (x* — 222 + 3)dv = 4%

-1

[5 marks]

Answer
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(b)

Hence find the area of the shaded region bounded by the curve y = X>-2x%+3

and the line AB.

[3 marks]

Answer

Turn over for the next question
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At the point (x, y), where x > 0, the gradient of a curve is given by

Y g2 4 4

dx x2

The point P(2, 1) lies on the curve.

d
(a) (i) Verify that Ey =0 when x =2
[1 mark]
d2
(a) (ii) Find the value of —)2; when x = 2
dx
[4 marks]
Answer
(a) (iii) Hence state whether P is a maximum point or a minimum point, giving a reason
for your answer.
[1 mark]

Pis a

Reason
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(b) Find the equation of the curve.
[4 marks]

Answer

10 (a) (i) Express 4 — 10x — %% in the form p—(x+ q)2
[2 marks]

Answer

(a) (ii) Hence write down the equation of the line of symmetry of the curve with equation
y =4-10x - x°
[1 mark]

Answer

Turn over »
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(b) The curve C has equation y =4 — 10x — x? and the line L has equation y = k(4x — 13)

(b) (i) Show that x-coordinates of any points of intersection of the curve C with the line L
satisfy the equation

X% +2(2k + 5)x - (13k +4) =0

[1 mark]
(b) (ii) Given that curve C and the line L intersect in two distinct points, show that
4K? + 33k +29>0
[3 marks]
(b) (iii) Solve the inequality 4% + 33k +29 > 0
[4 marks]

Answer

END OF QUESTIONS
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