[image: image1.png]1 A food manufacturer produces cooking oil in bottles. Let X be the amount
(in ml) of cooking oil contained in a randomly selected bottle. Figure 2
shows the graph of f(x), the probability density function of X.
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Figure 2

Show that h = I% and find the expected value of X.

Find the probability that a randomly selected bottle contains less
than 480 ml of cooking oil.

.

The manufacturer delivers bottles of cooking oil to a distributor in
large batches. For each batch, a random sample of 250 bottles is
checked by the distributor. The distributor will reject a batch if
among the 250 bottles, there are more than 20 bottles each
containing less than 480 ml of cooking oil. Using normal
approximation to binomial probabilities, find the probability that a
batch of cooking oil will be rejected by the distributor.

The manufacturer feels that the probability found in (b) is too high
He decides to reduce it to 0.01 by adding an additional amount of
kml of cooking oil to each bottle. Find the value of &,

Figure 3

Figure 3

shows a machine game. There are four identical balls on a board

carved with nine cups. Each cup can hold one ball only. In each play of the

game, a

player inserts a token into the machine and all the balls will then

bounce up.  Each ball eventually falls randomly on one of the nine cups.
Tokens are awarded to the player if one of the following patterns is

obtained :
Pri p Number of
nze attern tokens awarded
The four balls o |®
First fall on the four (ie.: ) 6
corner cups. e |®
Any three balls ®
Second {fall on a diagonal (eg.: @|® ) 4
of cups. d B ]
Any three balls PYPYPS
Third fall on the same (e.g. : ) 2
row or column of )
cups.
Table 3
(a) Find the probability of winning a first prize in a play.
o o o 11
(b) Show that the probability of winning no prize in a play is e
(©) Is this a fair game ? Explain your answer.
(d) Initially John had two tokens. If he then played the game twice,

what would be the probability for each of the following events ?
(1) He would have no token left.

(i1) He would have at least four tokens left.




[image: image2.png]A certain kind of toxic substance is known to be a risk factor for lung
cancer. In a highly polluted city, the toxic substance is absorbed from the
environment by residents. The amount X of the substance accumulated
in a resident is assumed to have the probability density function

f(x)= 2¢(x>0). A health organization classifies any given resident

into one of the following risk groups for lung cancer according to the criteria
listed below :

High-risk group X >1.0
Medium-risk group : 0.6 <X<1.0
Low-risk group  0<X<06
(a) Find the probability that a randomly-selected resident is in each af

the following :

(1) the high-risk group,

(i) the medium-risk group.

() Using normal approximation to binomial probabilities, find the
probability that, in a random sample of 100 residents, at most 75
residents are in the low-risk group.

(©) A simple screening test is developed to diagnose whether a  resident
belongs to the high-risk group or not. The probabilities that
residents from different groups are diagnosed by the test as
belonging to the high-risk group are as follows:

Group Probability
High-risk 095
Medium-risk 02
Low-risk 0.1
(1) Find the probability that a randomly-selected resident will
be diagnosed as belonging to the high-risk group by the
test.
(i) Three residents take the test and are all diagnosed as

belonging to the high-risk group. Find the probability that
at most one of them is actually not in the high-risk group.

On a certain day, Tom travels by train from Station 4 to Station C via
Station B. He gets on a train at Station A and the train leaves for Station
B at9:00 a.m. The time X (in minutes) taken by the train to reach Station
B has a probability density function given by :

1

— for k<x<66,
15
f =
@ =981 for 66<x<T8
60 360
0 otherwise.

(a) Show that £ =54 and find E(X).

(b) Tom gets off the train at Station B and gets on the earliest available
train for Station C. It is known that the following trains leave

Station B for Station C on that day :
Train number Departure time

T 10:06 a.m.
T, 10:24 a.m.

Assume that the time it takes to walk from one train to another at
Station B is negligible. Suppose that each train takes. on the
average, 30.4 minutes to travel from Station B to Station (.

(1) Find the probability that Tom will get on Train T,.
(ii) Show that Tom’s expected arrival time at Station
is 10:40 a.m.

(iii) Find the expected length of time Tom has to stay at
Station B.
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