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Answer all TEN questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

Diagram NOT
accurately drawn

10 cm

35°
A 16 cm C

Figure 1

In triangle ABC, AB =10 cm, AC = 16 cm and £BAC = 35°, as shown in Figure 1.

(a) Find, to 3 significant figures, the area of the triangle ABC.

(b) Find, in degrees to the nearest 0.1°, the size of the angle ABC.
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Question 1 continued

(Total for Question 1 is 7 marks)
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2 Given that 2log, x —log, y = 3

(a) show that x = 8y

Given also that log,(3x +y) = 4

(b) find the value of x and the value of y
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Question 2 continued

(Total for Question 2 is 7 marks)
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X

(@ () Find J(l F3m %) dx

2 2 1
(i1) Hence show that J (1 + 3x — —2) dx = 4—
1 X 2
(b) (i) Find [3sin2xdx

T

6 .
(ii) Hence show that J 3sin2x dx =
0
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Question 3 continued

(Total for Question 3 is 8 marks)
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4 The nth term of a geometric series is 7, and the common ratio is r, where r > 0
Given that 7, = 1

(a) write down an expression in terms of » and » for 7,

Given also that L+t =t

(b) show that 7 = - Vs

(¢) find the exact value of 7, giving your answer in the form f'+ g\ h, where f, g and h are
integers.
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Question 4 continued

(Total for Question 4 is 8 marks)
L J
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E Diagram NOT
accurately drawn

A A
A cm?
ycm ycm
v v
B 2x cm C
Figure 2

Figure 2 shows a shape BCDEF of area A cm?. In the shape, BCDF is a rectangle and
DEF is a semicircle with FD as diameter.

BF =CD =y cm and BC = FD = 2x cm. The perimeter of the shape BCDEF is 30 cm.

(a) Find an expression for y in terms of x.
1
(b) Show that 4 = 30x — 2x? — Enxz

(c) Find, to 2 significant figures, the maximum value of 4, justifying that the value you
have found is a maximum.



Question 5 continued
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Question 5 continued

(Total for Question 5 is 11 marks)

P 4 2 0 6 7 A 0 1 2 2 8

12



p(x) =2x*+ 13x* - 17x - 70
(a) Show that p(-2) =0

(b) Solve the equation p(x) =0

(Total for Question 6 is 6 marks)
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7 (a) Complete the table of values for y = Slog, (x + 2) —x, giving your answers to
2 decimal places.

y 1 151 | 1.39 ~0.77

(b) On the grid opposite, draw the graph of y = Slog (x +2) —x for-1 <x <5

(c) Use your graph to obtain an estimate, to 1 decimal place, of the root of the equation
10log, (x +2) - 2x = l% in the interval -1 <x <5

(d) By drawing an appropriate straight line on your graph, obtain an estimate, to
1 decimal place, of the root of the equation x = 107* — 2 in the interval —1 <x<5

P 4 2 0 6 7 A 0 1 4 2 8
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Question 7 continued

v

Turn over for a spare grid if you need to redraw your graph.
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Question 7 continued



7

Question 7 continued

Only use this grid if you need to redraw your graph.

)V A
2

v

(Total for Question 7 is 10 marks)
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8 The equation of line / is 2x + 3y + 6 =0

(a) Find the gradient of /,

The line /, is perpendicular to /, and passes through the point P with coordinates (7, 2).

(b) Find an equation for /,

The lines /, and /, intersect at the point Q.

(c) Find the coordinates of Q.

The line /, is parallel to /, and passes through the point P.

(d) Find an equation for /,

The line /, crosses the x-axis at the point R.

(e) Show that PO = QOR.

The point § lies on /,
The line PR is perpendicular to OS.

(f) Find the exact area of the quadrilateral PORS.
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Question 8 continued
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Question 8 continued



Question 8 continued

(Total for Question 8 is 15 marks)

21

AR 00 A Turn over
P 4 2 0 6 7 A 0 2 1 2 8



9 (a) Expand, in ascending powers of x up to and including the term in x°, simplifying each
term as far as possible,

i (1+x)"
(ii) (1 — 2x)!

N 1 Ax+ B
I1-2x 1+x ({A-2x)(1+x)

Given that
(b) find the value of 4 and the value of B.

1

(c) (1) Obtain a series expansion for m

in ascending powers of x up to and

including the term in x?

(i1) State the range of values of x for which this expansion is valid.

(d) Use your series expansion from part (c) to obtain an estimate, to 3 decimal places,

0.2 1
of Jo.l (1-2x)(1 + x)



Question 9 continued
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Question 9 continued

(Total for Question 9 is 14 marks)
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10

sind
tanf =

cosé
cos(4 + B) = cosA4 cosB — sind sinB

A particle P is moving along a straight line. At time ¢ seconds (¢ > 0) the displacement,

. o 1 1
s metres, of P from a fixed point O on the line is given by s = NG smEI + cosEt

(a) Find the exact value of s when ¢ = %
(b) Find the exact value of # when P first passes through O.

The velocity of P at time ¢ seconds is v m/s.

(c) Find an expression for v in terms of .
T 1
(d) Show that v = cos (E + Et)

. . 1
(e) Find the exact value of ¢ for which v = 5 when
(1) 0<r<2x

(i) 27 < t < 4n
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS
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