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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]

A discrete random variable X has the following probability distribution.

X 0 1 2 3
3 4 2
P (X= x) E E B P
(@) Find p. [3]
(b) Find E(X). [3]
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[Maximum mark: 5]

The following diagram shows a circle with centre O and a radius of 10cm. Points A, B and C
lie on the circle.

A
C
B
Angle AOB is 1.2 radians.
(@) Find the length of arc ACB. [2]
(b) Find the perimeter of the shaded region. [3]
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[Maximum mark: 6]

(a) Giventhat 2"=8 and 2"= 16, write down the value of m and of n.

(b) Hence or otherwise solve 8**'=16"".
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4. [Maximum mark: 7]

The following diagram shows the graph of a function f.

y
3 —
—— 2
1 —
[ | | | | | I 0 I | I I | I X
-7 6 -5 4 -3 -2 -l 1 2 3 4 5 6 7
~1
2 |
-3
(@) Find f7'(-1). (2]
(b)  Find (fe/)(=1). 3]
(c) On the same diagram, sketch the graphof y = f(—x)« [2]

Turn over
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[Maximum mark: 7]

. 3 . ,
Given that sinx =—, where x is an obtuse angle, find the value of

(b) cos2x. [3]
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[Maximum mark: 6]

Let f(x):px2+(10—p)x+%p—5.

(@) Show that the discriminant of f(x) is 100 — 4p”. [3]

(b) Find the values of p so that f(x) =0 has two equal roots. [3]

‘H H“‘H “ ““ “‘“ ‘“ Turn over
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[Maximum mark: 8]

Let f(x)=cosx, for 0 <x <2m. The following diagram shows the graph of f.

There are x-intercepts at x = E, 3_n .
2 2
y
1_
\ %(
| |
0 ks T 1AV om
2 2
14

3
The shaded region R is enclosed bythe graphof. /", theline x = b, where b > 771 and

the x-axis. The area of R is [l—gj. Find the value of b.
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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.
8. [Maximum mark: 16]

Aline L passes through points A(-2,4,3) and B(-1,3,1).

1

(@) (i) Showthat AB=| -1 |.
-2

AB

(i)  Find . (3]

(b) Find a vector equation for L . [2]

The following diagram shows the line L and the origin O.» The point C also lieson L.

A
B
C
L
Q
0
Point C has position vector | y
-1
() Showthat y=2. [4]
(d) (i) Find OC-AB.
(i)  Hence, write down the size of the angle between OC and L. [3]
(e) Hence or otherwise, find the area of triangle OAB. [4]
P
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Do not write solutions on this page.

9. [Maximum mark: 14]

Afunction f has its derivative given by f'(x) = 3x’— 2kx — 9, where k is a constant.

(@) Find /" (x). [2]
The graph of f has a point of inflexion when x = 1.

(b) Show that k=3. (3]
(c) Find f'(-2). [2]

(d) Find the equation of the tangent to the curve of f at (=2 ,.1), giving your answer in the
form y=ax+5b. [4]

(e) Giventhat f'(-1) =0, explain why the graph.of.f has-alocal maximum when x=-1.  [3]
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Do not write solutions on this page.
10. [Maximum mark: 15]

Ann and Bob play a game where they each have an eight-sided die. Ann’s die has three
green faces and five red faces; Bob’s die has four green faces and four red faces. They take
turns rolling their own die and note what colour faces up. The first player to roll green wins.
Ann rolls first. Part of a tree diagram of the game is shown below.

Ann’s 1st roll Bob’s 1stroll Ann’s 2nd roll Bob’s 2nd roll Ann’s 3rd roll
Ann
wins Bob
Ann wins Ann

loses < ins
%6 N Bob
Ann wins Ann
loses i
Bob wins
loses Ann

loses
(@) Find the probability that Ann'wins on-herfirst roll. [2]
(b) (i)  The probability:that Ann wins on.her third roll’is gxgxpqu%
Write'down the value of  and of 4.
(ii) ° The probability that Ann wins on her tenth roll is %rk where reQ,keZ.
Find the value of » and of k. [6]
(c) Find the probability that Ann wins the game. [7]
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