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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 the questions in the spaces provided. Working may be continued below the lines, if necessary.

1.  [Maximum mark: 7]
Events 4 and B are such that P(4)=0.3 and P(B)=04.
(a) Find the value of P(4 U B) when
(i) 4 and B are mutually exclusive:
(i) 4 and B are independent. [4 marks]

(b) Giventhat P(4UB)=0.6, find P(4]| B). [3 marks]
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2. [Maximum mark: 4]

Given that %:2—1, ze €, find z in the form a+ib .
Z+
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3. [Maximum mark: 7]

A geometric sequence U, , U, , U, ... has ¥, =27 and a sum to infinity of .l
2

(a) Find the common ratio of the geometric sequence. [2 marks]

An arithmetic sequence v,, v,, v;, ... is such that v, =u, and v, =u,.

(b) Find the greatest value of N such that ivn>0. [5 marks|
n=l f
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........................................ T e OIS T RS PR R 0 05
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4.  [Maximum mark: 3]

The diagram below shows a circle with centre O. The points A, B, C lic on the
circumference of the circle and [AC] is a diameter.

Lec0A =g siid OB=b.

(a) Write down expressions for A}B and C_’B in terms of the vectors @ and b. [2 marks]
(b) Hence prove that angle ABC isa right angle. [3 marks]
\ p—) — —_—
&) APz 08-0A = b-G ...
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5.  [Maximum mark: 5]

(a) Show that e tan6 . [2 marks]
1+ cos 26
(b) Hence find the value of cotg in the form a+52 , where a, be Z. [3 marks]
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6.  [Maximum mark: 5]

In a population of rabbits, 1 % are known to have a particular disease. A test is
developed for the discase that gives a positive result for a rabbit that does have the
discase in 99 % of cases. It is also known that the test gives a positive result for a rabbit
that does not have the discase in 0.1 % of cases. A rabbit is chosen at random from
the population.

(a)  Find the probability that the rabbit tests positive for the disease. [2 marks]

(b)  Given that the rabbit tests positive for the disease, show that the probability that
the rabbit does not have the discase is less than 10 %. [3 marks]

(ML R - fa‘,ééi’f crlb q/%

&' . P(P) :p(ﬁn ,0) —{' . P(@i/l 'P) e ..............
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7. [Maximum mark: 6]

Find the area enclosed by the curve y =arctan x, the x-axis and the line x =+/3 . W
r’
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8. [Maximum mark: 6]
Consider the functions given below.
fx)=2x+3
g(x)= —1-, x#0
x
(a) (i) Find (geo f)(x) and write down the domain of the function.
(1) Find (f e g)(x) and write down the domain of the function. [2 marks]

(b)  Find the coordinates of the point where the graph of y = f(x) and the graph

of y=(g o fog)(x) intersect. [4 marks]

d ' = () = il | —_ _.-!-—-—- D-‘ F -Z

918160z 5 (8902 G Ce)e o, B EES
i;”(g?g)(x)?z.C&C,f)..;._1.(2"?).:.2.-?*.5..,,...D: K£O
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9.  [Maximum mark: 7]

Show that the points (0, 0) and (JZE j —\/ﬁ) on the curve ¢""* =cos(xy) have a
common tangent.
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10.  /Maximum mark: 8]

The diagram below shows the graph of the function y = f(x). defined for all xe R,
where b>a>0.

a x
Consider the function g (x) = A .
f(x—a)-b
(a)  Find the largest possible domain of the function g. /2 marks]|

E R A B I Y PRI S P R NI e e S R -

Dong :73 P/ ﬂ?“/’#é‘-f% X??.Z&/O

(This question continues on the following page)
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(Question 10 continued)

(b)  On the axes below, sketch the graph of y=g(x). On the graph, indicate any
asymptotes and local maxima or minima, and write down their equations and
coordinates. [6 marks]
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Do NOT write solutions on this page. Any working on this page will NOT be marked.
SECTION B
Answer all the questions on the answer sheets provided. Please start each question on a new page.
11. [Maximum mark: 19]

The points A(1, 2,1), B(-3,1,4), C(5, -1, 2) and D(5, 3, 7) are the vertices of

sl et
a tetrahedron. A= B-A _:<'_ L{/ -1, 3 >
-
i =% o - - = 3 i
(2) Find the vectors AB and AC. Ao = C-A=L1,-7%, 1 [2 marks]
(b) Find the Cartesian equation of the plane II that contains the face ABC. [4 marks]

(¢) Find the vector equation of the line that passes through D and is perpendicular
to IT1. Hence, or otherwise, calculate the shortest distance to D from I1. /5 marks]

(d) (i) Calculate the area of the triangle ABC.
(i) Calculate the volume of the tetrahedron ABCD. [4 marks]
(¢) Determine which of the vertices B or D is closer to its opposite face. [4 marks]
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Do NOT write solutions on this page. Any working on this page will NOT be marked.

12.  [Maximum mark: 19]

N : Inx )
Consider the function f(x)=—, 0<x<e".
x

(@) (i) Solve the equation f*(x)=0.

(i1) Hence show the graph of f has a local maximum.

(iii) Write down the range of the function f. [3 marks]
(b)  Show that there is a point of inflexion on the graph and determine its coordinates. [5 marks/

(¢)  Sketch the graph of y = f(x), indicating clearly the asymptote, x-intercept and
the local maximum. [3 marks]

l I T
(d) Now consider the functions g (x) = M and h(x)= M where 0< | x | <e’,
X X

(i)  Sketch the graph of y = g (x).
(i)  Write down the range of g.

(ii1) Find the values of x such that 4(x) > g(x). [6 marks]

13.  [Maximum mark: 22]

(a) Write down the expansion of (cos@+isin®)’ in the form a+ib, where @ and b

arc in terms of sin@ and cosé . [2 marks]

(b) Hence show that cos360 =4cos’ 6 —3cos0. /3 marks|

(¢) Similarly show that cos56 =16cos’ 8 —20cos’ 6 +5cos8 . [3 marks]
_ T T

(d) Hence solve the equation cos 56 +cos30 +cosf =0, where O € [— 5 5] , [6 marks]

(¢) By considering the solutions of the equation cos560 =0, show that

5+4/5
8

T
CO§— =

10

1515

T
and state the value of cos 10 [8 marks|
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