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Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported
by working and/or explanations. Where an answer is incorrect, some marks may be given for a correct
method, provided this is shown by written working. You are therefore advised to show all working.

Section A
Answer all questions in the boxes provided. Working may be continued below the lines, if necessary.

1. [Maximum mark: 6]

The fifth term of an arithmetic sequence is equal to 6 and the sum of the first 12 terms is 45.
Find the first term and the common difference.
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[Maximum mark: 4]

At a skiing competition the mean time of the first three skiers is 34.1 seconds. The time for
the fourth skier is then recorded and the mean time of the first four skiers is 35.0 seconds.
Find the time achieved by the fourth skier.
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[Maximum mark: 6]

The following diagram shows the curve y = asin (b(x + c)) +d, where a, b, c and d are all
positive constants. The curve has a maximum point at (1, 3.5) and a minimum point

at (2,0.5).

51V
4.
(1,3.5)
(2,0.5) X
10 1 2 3 4 5
—1-
(@) Write down the value of a and the value of d. [2]
(b) Find the value of b. [2]
(c) Find the smallest possible value of ¢, given ¢ > 0. [2]
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[Maximum mark: 5]

(@) On the Venn diagram shade the region 4A'"B". [

A B

Two events 4 and B are such that P(4nB")=0.2 and P(4UB)=0.9.

(b) Find P(4'|B"). [4]
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[Maximum mark: 8]
(a) Expand and simplify (1—4/3)". [1]
(b) By writing 15° as 60°— 45" find the value of cos(15°). [3]

The following diagram shows the triangle ABC where AB=2, AC = ﬁ and BAC =15".

B
2
15° C
A V2
(¢) Find BCin the form a + Vb where a,beZ. [4]
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[Maximum mark: 4]
Find integer values of m and n for which

m —nlog,2 =10log,6
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[Maximum mark: 8]

(a) Sketch on the same axes the curve y = ‘ p z 4 ‘ and the line y =x + 2, clearly

indicating any axes intercepts and any asymptotes. [3]

! ’ [5]

(b) Find the exact solutions to the equation x + 2 = ‘ —4
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[Maximum mark: 5]

O, A, B and C are distinct points such that OA =a, OB =5 and OC =c.

It is given that ¢ is perpendicular to AB and b is perpendicularto AC.

Prove that a is perpendicular to BC.
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[Maximum mark: 7]
A curve is given by the equation y = sin(ncosx).

d
Find the coordinates of all the points on the curve for which ay =0,0<x<m.
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[Maximum mark: 7]

7 3
Find the x-coordinates of all the points on the curve y = 2x*+ 6x° + Exz— 5x + B at which

the tangent to the curve is parallel to the tangent at (-1, 6).
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Do not write solutions on this page.

Section B

Answer all questions in the answer booklet provided. Please start each question on a new page.

11.

[Maximum mark: 21]
Two planes have equations

II:4x+y+z=8and I,: 4x+3y—-z=0

a) Find the cosine of the angle between the two planes in the form ya where p, g € Z.
q pP.9q

Let L be the line of intersection of the two planes.

-1
(b) (i) Show that L has direction | 2
2

(i)  Show that the point A(1, 0, 4) lies on both planes.

(iii)  Write down a vector equation of L.
B is the point on 7/, with coordinates (a, b, 1).
(c) Given the vector A_)B is perpendicular to L find the value of a and the value of b.
(d) Show that AB=3/2.

The point P lies on L and ABP =45°.

(e) Find the coordinates of the two possible positions of P.
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Do not write solutions on this page.

12.

[Maximum mark: 21]

3
(@) Use de Moivre’s theorem to find the value of (cos(gj + isin(%)j .

(b) Use mathematical induction to prove that
(cos@ —isinf)'=cosnf —isinnb for neZ".

Let z=cosf +1sind.

(c) Find an expression in terms of @ for (z)"+ (z*)", n € Z" where z* is the complex
conjugate of z.

(d) (i) Showthat zz*=1.
(i)  Write down the binomial expansion of (z + z*)’ in terms of z and z*.
(i) Hence show that cos30 =4 cos’d — 3 cosb.

(e) Hence solve 4 cos’d—2 cos’0—3 cosf+1=0for 0<O<m.
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Do not write solutions on this page.

13. [Maximum mark: 18]

2
The following diagram shows the graph of y = (lnxx) ,x>0.
Yy
a X
(a) Given that the curve passes through the point (a, 0), state the value of a. 1

The region R is enclosed by the curve, the x-axis and the line x =e¢.

(b) Use the substitution # = In x to find the area of the region R. [5]
Let / = Je(lnf) dx,neN.
Ix

(¢) (i) Findthe value of /,.

(i) Prove that 7, =—% +nl _ ,nel’.

n—12

(i)  Hence find the value of ;. [7]

(d) Find the volume of the solid formed when the region R is rotated through 2m about
the x-axis. (5]
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