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Read each question carefully before you start to answer it.
Check your answers if you have time at the end.
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Answer all ELEVEN questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

A
Diagram NOT

accurately drawn

Figure 1

Figure 1 shows the sector OA4B of a circle. The circle has centre O and radius 6 cm. The area
of the sector is 12 cm?.

(a) Find, in radians, the size of angle AOB.

(b) Find, in cm, the length of the arc 4B.
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Question 1 continued

(Total for Question 1 is 4 marks)
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2  Evaluate 2(2;" +7)
pur 4)

(Total for Question 2 is 4 marks)
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3 Relative to a fixed origin O, the point 4 has position vector 3i — 4j
The point B is such that AB =i+ 7j

(a) Show that the triangle OAB is isosceles.

(b) Find a unit vector parallel to OB.

(Total for Question 3 is 5 marks)
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4 (a) Find the coordinates of the points where the line with equation y = 4x — 4 meets the
curve with equation y =x*>—3x + 6

(b) Hence, or otherwise, find the set of values of x for which x> —3x + 6 > 4x — 4
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Question 4 continued

(Total for Question 4 is 7 marks)
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5 Solve the equation

(a) log 243 =35

(2)
(b) log, 2y +4) =2

(2)
(c) log,p + logp 64 =4

3)
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Question 5 continued

(Total for Question 5 is 9 marks)
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6 The sum to infinity of a convergent geometric series with common ratio  is S.
Given that S = 200 and that the sum of the first 3 terms is 175

(a) find the value of r,
(b) find the first term of the series.

The sum of the first n terms of the series is S

QGiven also that i = E
S 256

(¢) find the value of n.
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Question 6 continued
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 9 marks)
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7 / Diagram NOT
accurately drawn

=<V

C

Figure 2
Figure 2 shows the curve C with equation y? = 8(x — 2) and the line / with equation y = x
The line / is the tangent to C at the point A.

(a) Find the coordinates of A.

The region shown shaded in Figure 2 is rotated through 360° about the x-axis.
(b) Use algebraic integration to find the volume of the solid formed.

Give your answer in terms of 7.
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 9 marks)
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8 A curve has equation y = , X
4x + 5 4

(a) Write down an equation of the asymptote to the curve which is parallel to

(1) the x-axis, (i1) the y-axis.

(b) Find the coordinates of the point where the curve crosses

(1) the x-axis, (i1) the y-axis.

(c) Sketch the curve, showing clearly the asymptotes and the coordinates of the points
where the curve crosses the coordinate axes.

(d) Find an equation of the normal to the curve at the point where x = —1

Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 14 marks)
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9 fx)y=x*+5x*+px—¢q p,q <€
Given that (x + 2) and (x — 1) are factors of f(x),

(a) form a pair of simultaneous equations in p and g,
(b) show that p = 2 and find the value of ¢,
(c) factorise f(x) completely.

(d) Sketch the curve with equation y = f(x) showing the coordinates of the points where
the curve crosses the x-axis.

The curve with equation y = x* + 2x? + 4x meets the curve with equation y = f(x) at two
: ) .4 . :
points A and B. The x-coordinate of 4 is 3 and the x-coordinate of B is 2

(e) Use algebraic integration to find, to 3 significant figures, the area of the finite region
bounded by the two curves.
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)
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10 Using the identities cos (A + B) =cos A cos B—sin 4 sin B
sin (A + B) =sin A cos B + cos A sin B
(a) (i) show that cos 24 =1 -2 sin*> 4

(i1) write down an expression for sin 24 in terms of sin 4 and cos 4
(b) Hence show that sin 34 =3 sin 4 — 4 sin® 4

(¢) Solve, for 0 < x < 7, the equation 16sin’* x — 12sinx+ 1 =0

Give your answers correct to 3 significant figures.
(d) Find I (24 sin® 8 + 6 cos 6) dO

(e) Hence evaluate 15(24 sin® @ + 6 cos 6) df, giving your answer in the form a + be ,
0

where a, b and c are integers.

P 4 3 0 2 5 A 0 2 6 3 2

26



( )

Question 10 continued

RO 0 A Turn over »
P 4 3 0 2 5 A 0 2 7 3 2




r

Question 10 continued
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Question 10 continued

(Total for Question 10 is 16 marks)
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11 In triangle ABC, ZBAC = 60°, AB = (3x — 1) cm, AC = (3x + 1) cm and BC = 23/7x cm.
(a) Show that (9x—1)(x—3)=0

(b) Hence find the value of x, justifying your answer.
(c) Find, to the nearest 0.1°, the size of angle ABC.

(d) Find the exact value, in cm?, of the area of triangle ABC.
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 10 marks)

TOTAL FOR PAPER IS 100 MARKS
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