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Section A Multiple Choice (5 Marks)

QUESTION 1.

. ; x
We can express sin x and cos x in terms of tan 5 for all values of x except.......

oooooooo

(A) x=§—,

........

®) x=§,

(C) x==n2375m7......

(D) x=2z,6r8nx......

QUESTION 2

‘What is the value of k if Ok dxz =F
O94+x 9
A) V3
(B) 3
1
©) VG
D) 33
QUESTION 3

What is the coefficient of x3 in the expansion (1 — 3x)7

(A) — 945
(B) —35
(C 35

(D) 945



QUESTION 4

An advertisement claims that ‘8 out of 10 prefer Winky Chocolate Bars’. If the
advertisement’s claim is accurate and a sample of six people are interviewed, what is the
probability that at least five people prefer Winky Chocolate Bars?

(4) 1—(0.8)*
(B) 2(0.8)°
(€ 5(0.2)°

(D) (0.8)5(0.2) + (0.8)°

QUESTION 5

What is the derivative of y = cos™! (%) with respect to x?

-1
(A) x* -1
-1
(B) xvx? -1
|
©) x* -1
1

(D) x\/-xz——l



Section B Answer on the lined paper provided - Marks

QUESTION 6 (8 Marks) Start a new page

1 1 . . 3
(a)Evaluate | vy dx leaving your answer in exact form.
’ z 2 . 1 k(4
(b) Show that [ 26 cos® 4x dx is =+ 2
(c) Solve the equation sin2x = tanx for0 < x <7 ' 3
QUESTION 7 (8 Marks) Start a new page
(a) Extensive research has shown that 1 person out of every 4 is allergic to a particular grass
seed. A group of university students volunteer to try out a new treatment
(1) If 20 students are tested, what is the expected number of allergic people in the 1
group? '
(i) Find how large a sample would need to be for the probability of it containing at 3
least one allergic person, to be greater than 99.9%?
(iii) What assumptions have you made in your answer? 1
3

49 1
(b) Evaluate |. vy - dx using the substitutionu? =x, u>0

Give the answer in exact form.



QUESTION 8 ( 8 Marks) Start a new page

t

(a) Use the fact that for a restricted domain, y =sin™ x is equivalent to

1

1-x

d . _
x=sin y to show that d—(sm %) = =
x

(b) A spherical weather balloon is being inflated from empty using a container
of helium, so that its volume is increasing at a constant rate of 0.5 m?/s.
(Assume the balloon maintains a spherical shape throughout inflation.)

(1) Show that the radius at a time ¢ is given by »= 3\/%’—7
T

(i) Show that the rate of increase of its surface area after 8 seconds is

3 -7-;— m?/s.

(iii) If the maximum safe surface area before there is a risk that the

balloon will burst is 200 m?, what is the maximum time that the
inflation should be allowed to proceed?

QUESTION 9 (8 Marks) Start a new page

(a) X1, X3, . o or, Xy, are independent B(1, p) random variables.
LetY = Xy + Xp+.....+Xpand p =+

p(1—-p)
n

@ Given‘var(Y) =np(1l —p) show var(p) =

(if) Show 0 < var(p) < -

(b) Let X be a Bernoulli random variable with parameter p, where 0 <p <1

(i) Explain why p cannot take the valuesp = 0 orp = 1.
(i) How many distinct values can X take in n Bernoulli trials?

(iii) A biased coin is tossed where P(Head)=-;-. If you obtain Heads you win a prize of

$1.

Could this situation be modelled as a Bernoulli random variable? Explain



QUESTION 10 (8 Marks) Start a new page

(a) Use the substitutiont = tan% to prove the identity
2 (3cos6 + 4sinf + 5) = (sinZ + 2cos 2)? 3

(b) Show that (n ; 2) - (g) = n? for all integers n, where n = 3.

(c) Suppose that the true, unknown proportion p of voters who will vote for a third-party
candidate in the next election is 9%. What is the probability that a poll of 820 voters 3
will find a sample proportion # that differs from the true proportion by more than 3%?
You may use the normal distribution on the Reference sheet to approximate your
answer to the nearest 0.1%

QUESTION 11 (8 Marks) Start a new page

(2) The blades of a wind turbine are turning at a steady rate. The height, h metres, of the tip
of one of the blades above the ground at time, t seconds, is given by the formula
h = 36sin(1.5t) - 15cos(1.5t) + 65

(i) Express 36sin(1.5t) - 15cos(1.5t) in the form ksin(1.5t-a),
where k> 0and 0 < a < 2m, | 3

(i) Hence find the two values of t for which the tip of this blade is at a height of
100 metres above the ground during the first turn. 3

(b) For the expansion (1 — 2x — 4x2)(1 — %)9 , find the coefficient of the term in x~5 2



QUESTION 12 (8 Marks) Start a new page

In the expansion of (0.15 + 0.85)%0, the terms involving (0.15)" and (0.15)"** are
denoted by T, and Tp4q _ '

Tr _ 17(r+1)

() Showthat = ZFEr

The probability that Paul’s train to work is late on any day is 0.15, independently of other
days. The number of days on which Paul’s train is late during a 50-day period is modelled by
the random variable X

(i)  Find the values of r for whichP(X =r) < P(X =7 + 1)

(iii)) Hence find the most likely number of days on which the train will be late during
the 50-day period.

END OF EXAMINATION

1
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M?Question 8a)
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