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Instructions
Answer all questions in the spaces provided.

A decimal approximation will not be accepted if an exact answer is required to a question.

In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Question 1

A random variable X has the following probability distribution.

X 0 1 2 3
Pr(X=1x) 3a 4a 2a a
a. Find the value of a.
b. Find Pr(X <2).
c. Evaluate E(2X + 1).
1+1+2=4 marks
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Question 2

+

a. If f(x)=¢" "2 forxe R, find the rule for the inverse function, f -

b. Write down the domain of f -

2 + 1 = 3 marks
Question 3
The graph of f(x) = x” is transformed to the graph of g(x) = 2x° +4x—7.
a. Write g(x) in the form 2(x + a)2 + b, where a and b are integers.
b. Describe the transformations which map f(x) to g(x).
2 + 2 =4 marks
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Question 4

Find the exact solutions of cos(37x) =—sin(3xx) for 0 <x< 1.

3 marks
Question 5
A curve has equation y = et
. ody
a. Find —=.
ind 2=
b. Write down the exact coordinates of all stationary points.
2 + 2 =4 marks
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Question 6

Let f:R—>R, f(x)=—(x+2)(x— 1)2. Part of the graph of y =f(x) is shown below.

a.  On the same axes, sketch the graph of y = g(x) where g(x) = |f(x)|, clearly labelling any axis
intercepts.

b.  Write down the domain of g’.

c. Find the area enclosed by the curve with equation y = g(x) and the x-axis.

1+1+3=5marks
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Question 7

The function fis defined as

k(x+1), 0<x<£2
0, x<0orx>2

f(X)={

a. Find k so that f(x) could be used as a probability density function of a continuous random variable X.

b. Find the median of X, giving your answer in exact form.

2 + 3 =5 marks
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MATHEMATICAL METHODS FORMULAS

Mensuration
area of a trapezium: %(a +b)h
curved surface area of a cylinder: 2mrh
volume of a cylinder: r’h
volume of a cone: %nrzh
Calculus
d ny — n—1
a()c ) =nx
d axy) — ax
$(€ )=ae
d 1
—~ (log, ==
dx( ge(x)) .
d, .
—(sin(ax)) = acos(ax)
dx
d _ .
—(cos(ax)) =—-asin(ax)
dx
i(tan(ax)) =4 _ asec?(ax)
dx cos2(ax)
R DR
product rule: E(uv) = udx + vdx
. dy _dydu

h le: ===
chain rule v dud
Probability

Pr(4)=1—-Pr(4’)

volume of a pyramid: %Ah

volume of a sphere: gm’3

1bcsin(A)

area of a triangle: 3

1
xdx = xttlye n#-1
n+1

1
e dx =-e + ¢
a

1
-dx = log,
S og.lx| + ¢

sin(ax)dx = 1 cos(ax) +c
a

cos(ax)dx = Cllsin(ax) +c

fdu_ dy
quotient rule: i@) __dx _dx
dx\v

S+ h) = f(x) + hf'(x)

V2

approximation:

Pr(4 U B) = Pr(4) + Pr(B) - Pr(4 N B)

Pr(4|B) = Pr(4A N B)
Pr(B)
mean: u = E(X) variance: Var(X)=0?2=E((X-u)?)=E(X?) - u?
probability distribution mean variance
discrete Pr(X =x) = p(x) u =Zxp(x) 0? = Z(x - 0)%p(x)
b ©0 oo
continuous Pr(a<X<b) =J. f(x) dx u =I xf(x) dx o =J. (x —,u)zf(x) dx
END OF FORMULA SHEET
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Question 8

Consider the following functions:
flx)=3sin(2x), 0<x<m
gx)=1 —xz, xXeR

a. Show that the composite function with rule g(f(x)) exists.

b. Write down the rule for g(f(x)) and state the domain of this composite function.

c. What is the range of this composite function?

1+2+1=4marks
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Question 9
If f(x+h)=f(x)+hf(x) and f(x) = ——1-, find an approximation to the value of ———1———

x 3.9

. . a .
Give your answer in the form b where a and b are integers.

4 marks
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Question 10

Consider the curve with equation y = 4x° + 1. Find the equation of the tangent which touches this curve and
passes through the origin.

4 marks

END OF QUESTION AND ANSWER BOOKLET
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