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1. Arresearcher repeats, independently, 100 trials of a task.
The number of successes is X and the probability of success on each trial is 0.05

(a) Find P(X = 2)

(@)
(b) Use a suitable Poisson approximation to estimate P(X = 2)
()
(c) Calculate the percentage error in this approximation.
()
(d) State the conditions under which the Poisson distribution may be used as an
approximation to the binomial distribution.
(1)
The random variable Y has a Poisson distribution with mean 2 such that
P(Y=6)=0.1601 and P(Y =7)=0.1418
(e) By forming and solving 2 equations, find the value of 4 to 2 significant figures.
Show your working clearly.
(4)
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2. (i) Nima wants to investigate the distribution of a discrete random variable X
The unknown mean of the distribution is p
Nima takes a sample and finds the sample mean, X
For each of the following, state whether or not it is a statistic. Give a reason for
your answer in each case.
(@ u
(b) X
(@)
(if) A discrete random variable Y has the sampling distribution given in the table below.
y 2 5 6
1 1 5
P(Y = - — —
Y=y 3 4 12
Two random independent observations of Y are taken.
Find the probability that the value of the first observation of Y is smaller than the
value of the second observation of Y
©)
(iii) A bag contains three counters, numbered 3, 4 and 5 respectively. Two counters are
drawn at random, one after the other without replacement.
(@) List all the possible combinations of the scores on the two counters.
(1)
The random variable T is defined as
T = number on the first counter + (2 x number on the second counter)
(b) List all the possible values of T
)
(c) Find the sampling distribution of T
@)
\ y,
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3. The random variable X has a continuous uniform distribution over the interval [k, 5k]
where k > 0

(@) Find, in terms of k, the probability density function of X for all values of x

)

(b) Sketch the graph of the probability density function of X
)

(c) Find the mean of X in terms of k
1)

(d) Find, in terms of k, the cumulative distribution function of X for all values of x
(4)

The random variable Y is defined by Y = X °

(e) Find E(Y) in terms of k
®3)

(f) Find the exact probability that Y < 2k*

Show your working clearly.
®3)
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Question 3 continued
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4. (i) The probability density function of a continuous random variable X is given by

X3

f(X) =120
0 otherwise

1<x<3

(a) Using algebraic integration find E(X?)
You must show your working.

®3)
Given that E(X) = 2.42
(b) find the value of Var (X) correct to 3 significant figures.
(@)
(i) A random sample of size 10 is taken from a continuous random variable Y
(@) Find the probability that at least 7 of these values are smaller than the upper
quartile of Y
©)
(b) Find the probability that less than or equal to 5 of these values are larger than
the upper quartile of Y
()
. v,
14
VD0 O 0 O .
P 7 6 2 0 0 A 0 1 4 2 4

PMT!

CRKLR

<
Qs S
poverer 1968
QX il
e %
oL
SKITEX

<
jo- <€
ol
K>
$E%

.
%5

Poss
% &
SERE

Se%e%%
0%% v
v

(5

%5
35



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

o
R R XSS
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

RS EIRE
CXELRS

A SRRRHALS

K
QS
~

=)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S
SRR
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
S ONRI N
SRS IRS
SRERRRKK io%s

0%
X XA]
KRR
RN
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 4 continued
\ J
15
S 0T TR B .
P76 260 @A®01 5 2 4 Turn over

PMT



7

Question 4 continued
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5. A meteor shower occurs for several weeks every summer. One Monday night during this

meteor shower, Chris goes out to look for meteors and sees an average of 15 meteors
per hour.

(@) Find the probability that in a random 20-minute period of time on this Monday night
Chris sees

(i) at least 6 meteors

(it) no more than 3 meteors.

Chris is told by the local astronomy club that there will be more meteors to be seen per
hour on the following Friday night than on Monday night.

Chris decides to use data from the Friday night to test, at a 5% significance level, if
there is evidence to support the claim of the local astronomy club.

Chris plans to spend 30 minutes looking for meteors on the Friday night.

(b) Write down suitable null and alternative hypotheses that Chris can use.
(c) Find the critical region for the test and state its associated probability.
On the Friday night, Chris sees 12 meteors in the 30 minutes.

(d) State the conclusion to the test that can be made using this observation.
Give a reason for your answer.

(4)

1)

(3)

(2)
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6.

The discrete random variable R has the distribution R ~ B(n,p)
The mean of R is 200

(a) State the variance of R in terms of p

A normal distribution is used as an approximation for R
Using this approximation, P(R < 180) = 0.0307 to 3 significant figures.
(b) Show that /200 — 200p = 10.96 to 4 significant figures.

(c) Hence find the value of p, giving your answer to 2 significant figures.

1)

(5)

(2)
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7. A continuous random variable X has probability density function defined as

k(x -3) 2<x<6

f(x) =
) 0 otherwise

(@) Sketch the graph of y =f(x)
(b) Hence write down the mode of X
(c) Using algebraic integration and showing your working clearly

(i) show that k = 3
28

(ii) verify that the upper quartile of X lies between 5.71 and 5.72

2)

1)

(4)

3)
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Question 7 continued

(Total for Question 7 is 10 marks)

TOTAL FOR PAPER: 75 MARKS
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