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DSE Mathematics Module 1 9. Binomial, Geometric and Poisson Distributions

9. Binomial, Geometric and Poisson Distributions

Statistics Area

'Binbnﬁél,fc’eqméﬁic and Poisson Distributions

14. Binomial 14.1 recognise the concept and properties of the
distribution binomial distribution

14.2 calculate probabilities involving the binomial

distribution
15,  Geometric 15.1 recognise the concept and properties of the
distribution geometric distribution

15.2 calculate probabilities involving the geometric

distribution
16.  Poisson 16.1 recognise the concept and properties of the
distribution Poisson distribution

16.2 calculate probabilities involving the Poisson

distribution
17.  Applications of 17.1 use binomial, geometric and Poisson
binomial, distributions to solve problems

geometric and
Poisson
distributions
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9. Binomial, Geometric and Poisson Distributions

Susan plays a game. In each trial of the game, her probability of winning a doll is 0.6 . Susan plays

the game until she wins a doll.

(a) Find the probability that Susan wins a doll at the 4th trial in the game.

(b) If Susan cannot win a doll in & trials, then the probability that she wins a doll within 10
trials in the game is greater than 0.95 . Find the greatest value of k.

(c) In each trial of the game, Susan has to pay $15. Find the expected amount of money she has

to pay to win a doll in the game.
(7 marks) (2017 DSE-MATH-M1 Q4)

A museum opens at 10:00 . The number of visitors entering the museum in a minute follows a

Poisson distribution with a mean of 1.8 .

(a) Write down the variance of the number of visitors entering the museum in a minute.

(b) Find the probability that 3 visitors entered the museum in the first two minutes after the
museum opens.

(c) At 10:00 , only one gate at the entrance of the museum is opened. If in any two consecutive
minutes, there are at least 4 visitors entering the museum in each minute, then a second gate
will be opened. Find the probability that the second gate is just opened thrce minutes after
the museum opens.

(7 marks) (2016 DSE-MATH-MI Q3)

A manufacturer of brand B biscuits starts a promotion plan by giving one reward points card in
each packet of biscuits. It is found that 75% of the packets of brand B biscuits contain 3-point
cards and the rest contain 7-point cards. A total of 20 points or more can be exchanged for a gift
coupon. John buys 4 packets of brand B biscuits and he opens them one by one.
(a) Find the probability that John gets the first 7-point card when the 4th packet of brand B
biscuits has been opened.
(b) Find the probability that John can exchange for a gift coupon.
(c) Given that John can exchange for a gift coupon, find the probability that he gets a 7-point
card when the 4th packet of brand B biscuits has been opened.
(7 marks) (2015 DSE-MATH-M1 Q4)

The number of goals scored in a randomly selected match by a football team follows a Poisson

distribution with mean A . The probability that the team scores no goals in a match is 0.1653.

(a) Find the value of A correct to 1 decimal placc.

(b) Find the probability that the team scores less than 3 goals in a match.

(c) It is known that the numbers of goals scored by the team in any two matches are
independent. Find the probability that the tecam totally scores less than 3 goals in two
randomly selected matches.

(5 marks) (2012 DSE-MATH-M1 Q7)
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Eggs from a farm are packed in boxes of 30. The probability that a randomly selected egg is rotten
is 0.04 .
(a) Find the probability that a box contains more than 1 rotten egg.
(b) Boxes of eggs are inspected one by one.
(i) Find the probability that the 1st box containing more than 1 rotten egg is the 6th box
inspected.
(ii) What is the expected number of boxes inspected until a box containing more than |
rotten egg is found?
(7 marks) (PP DSE-MATH-MI Q8)

The monthly number of traffic accidents occurred in a certain highway follows a Poisson
distribution with mean 1.7. Assume that the monthly numbers of traffic accidents occurred in this
highway are independent.
(a) Find the probability that at least four traffic accidents will occur in this highway in the first
quarter of a certain year.
b) Find the probability that there is exactly one quarter with at least four traffic accidents in a
certain year.
(6 marks) (SAMPLE DSE-MATH-M1 Q8)

Let $X be the amount of money won in playing a certain game. It is known that X ~ B(10, p) .
Two plans are proposed for calculating the game fee ($F) .

Plan 1: F=(1+0)E(X) ,

Plan 2: F=E(X)+0.1Var(X) ,
where @ is a constant, E(X) is the expected value of X and Var(X) is the variance of X .
It is known that the game fees are same for both plans if p :% .
(a) Find 6 .
(b) Show that the variance of X is the greatest when p :% 5
(c) Determine which plan will give a lower game fee when p =% ;
(8 marks) (2013 ASL-M&S Q6)
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Soft drinks are produced in packs by a production linc in a company. Assume that the number of

defective packs in a day follows a Poisson distribution with mean A . The company has decided
to inspect the production line whenever 4 or more defective packs are found in a day. It is known
that the probability that at least 1 defective pack found ina dayis 1-e™ .
(a) Find the value of A4 .
(b) Find the probability that the company will have to inspect the production line in a given
day.
(c) It is given that the probability that the production line will not be inspected for »n
consccutive days is greater than 0.5 . Find the greatest integral value of 1.
(6 marks) (2012 ASL-M&S Q4)

It is known that 36% of the customers of a certain supermarket will bring their own shopping bags.

There are 3 cashiers and each cashier has 5 customers in queue.

(a) Find the probability that among all the customers in queue, at least 4 of them have brought
their own shopping bags.

(b) If exactly 4 customers in queue have brought their own shopping bags, what is the
probability that each cashier will have at least 1 customer who has brought his/her own
shopping bag?

(6 marks) (2009 ASL-M&S Q5)

Assume that the number of passengers arriving at a bus stop per hour follows a Poisson distribution
with mean 5. The probability that a passenger arriving at the bus strop is male is 0.65.
(a) Find the probability that 4 passengers arrive at the bus stop in an hour.
(b) Find the probability that 4 passengers arrive at the bus stop in an hour and exactly 2 of them
are male.
(5 marks) (2002 ASL-M&S Q6)

The number of people killed in a traffic accident follows a Poisson distribution with mean 0.1.
There are 5 traffic accidents on a given day, find the probability that there is at most 1 accident in
which some people are killed.

(5 marks) (2000 ASL-M&S Q7)

60% of passengers who travel by train use Octopus. A certain train has 12 compartments and there
are 10 passengers in each compartment.
(a) What is the probability that exactly 5 of the passengers in a compartment use Octopus?
(b) What is the mean number of passengers using Octopus in a compartment?
(c) What is the probability that the third compartment is the first one to have exactly 5
passengers using Octopus?
(6 marks) (1999 ASL-M&S Q5)
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9. Binomial, Geometric and Poisson Distributions
On the average, 5 cars pass through an auto-toll every minute. Assuming that the cars pass through
the auto-toll independently, find the probability that more than 5 cars will pass through the auto-toll
(a) in 1 minute,

(b) in any 3 of the next 4 minutes.

(6 marks) (1997 ASL-M&S Q6)

A brewery has a backup motor for its bottling machine. The backup motor will be automatically
turned on if the original motor breaks down during operating hours. The probability that the
original motor breaks down during operating hours is 0.15 and when the backup motor is turned on,
it has a probability of 0.24 of breaking down. Only when both the original and backup motors break
down is the machine not able to work.
(a) What is probability that the machine is not working during operating hours?
(b) If the machine is working, what is the probability that it is operated by the original motor?
(c) The machine is working today. Find the probability that the first break down of the machine
occurs on the 10th day after today. »
(7 marks) (1997 ASL-M&S Q7)

5000 children are divided into 100 groups, cach consisting of 50 children. The number of
“over-weight” children are counted in each group and the numbers of groups having 0, 1,2, ...
“over-weight” children are recorded. The distributions, Poisson( A ) and Binomial(n , p), are
respectively used to approximate the number of “over-weight” children in each group and some of
expected frequencies are shown in the table below.

Expected frequencies of the number of groups by number of

“over-weight” children

Number of Expected frequency *
“over-weight” children Poisson( 1) Binomial(n, p)

3 19.5 19.9

4 19.5 20.4

3 15.6 16.3

* Correct to 1 decimal place
It is known that A is an integer.
(a) Find A4 .
(b) If the mean of the two distributions are equal, find p .
(5 marks) (modified from 1998 ASL-M&S Q7)
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Section B - Binomial and Geometric distribution

16.

Tom arrives at the bus stop at 7:10 . A bus arrives at 7:20 and another bus arrives at 7:30 . The
probability that Tom can take the bus is 0.9 each time. If Tom takes the bus at 7:20 , the probability
for him to be late is 0.1 . If Tom takes the bus at 7:30 , the probability for him to be late is 0.4 .
Tom will be late if he cannot take these two buses.

(a) Find the probability that Tom takes a bus on or before 7:30 on a certain day.

(2 marks)
(b) Find the probability that Tom is late on a certain day.

(2 marks)
(c) Find the probability that Tom is late 2 times in 6 days.

(2 marks)

(d) There are 7 persons, including Tom, waiting for a lift at the lobby. If Tom is late, he will go
to the second floor; otherwise he will go to the third floor. The probabilities for each of the
other 6 persons to go to the second and third floor are 0.7 and 0.3 respectively. When an
empty lift arrives, the 7 persons enter the lift. No person enters the lift afterwards.

1) Find the probability that the 7 persons are going to the same floor.
(ii) Find the probability that exactly 3 persons are going to the third floor.
(ii)  Given that exactly 3 persons are going to the third floor, find the probability that
Tom is late.
(7 marks)
(2016 DSE-MATH-M1 Q10)
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According to the school regulation, air-conditioners can only be switched on if the temperature at

17.

8 am exceeds 26 °C . From past experience, the probability that the temperature at 8 am does NOT

exceed 26 °C is ¢ (¢ > 0 ). Assume that there are five school days in a week. For two consecutive

school days, the probability that the air-conditioners are switched on for not more than one day is

7

6

(a)

(®)

(©)

(i) Show that the probability that the air-conditioners are switched on for not more than
one day on two consecutive school days is 2g —g> .
(ii) Find the value of ¢ .
(2 marks)
The air-conditioners are said to be fully engaged in a week if the air-conditioners are
switched on for all five school days in a week.
(i) Find the probability that the fifth week is the second week that the air-conditioners
are fully engaged.
(ii) What is the expected number of consecutive weeks when the air-conditioners are not
Sfully engaged?
(5 marks)
On a certain day, the temperature at 8 am exceeds 26 °C and all the 5 classrooms on the first
floor are reserved for class activities after school. There are 2 air-conditioners in each
classroom. The number of air-conditioners being switched off in the classroom after school
depends on the number of students staying in the classroom. Assume that the number of

students in each classroom is independent.

Case I 11 1
Number of air-conditioners being switched off 2 1 0
Probability 0.25 0.3 0.45

(1) What is the probability that all air-conditioners are switched off on the first floor
after school?

(ii) Find the probability that there are exactly 2 classrooms with no air-conditioners
being switched off and at most 1 classroom with exactly I air-conditioner being
switched off on the first floor after school.

(iii) ~ Given that there are 6 air-conditioners being switched off on the first floor after
school, find the probability that at least 1 classroom has no air-conditioners being
switched off.

(8 marks)
(2013 ASL-M&S Ql1)
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DSE Mathematics Module 1 DSE Mathematics Module 1
18. A fitness centre has 8 certified personal trainers providing personal training programmes to its 19. A manufacturer produces a specific kind of tablets. He uses one machine to produce ingredient A4

9. Binomial, Geometric and Poisson Distributions 9. Binomial, Geometric and Poisson Distributions

customers in evenings. A trainer can only train one customer each evening.

The customers have to book the service in advance. Assume all bookings are made independently.
Past data revealed that ‘no show’ bookings account for one-third of the bookings and therefore the

fitness centre accepts over-bookings every evening. Trainers are assigned based on a

and ingredient B , and then one mixer to mix the ingredients to produce the tablets and pack them
in bags. The bags of tablets are then delivered to a hospital.

Past records indicate that 0.6% of ingredients 4 and B respectively are contaminated during the
ingredient production process, while 0.1% of the tablets are contaminated during the mixing and

packing process. A tablet is regarded as a contaminated tablet if

first-come-first-serve basis. If a customer has made a booking but cannot get training due to ° the ingredient A4 in the tablet is contaminated, or
over-booking, the customer will be given a coupon for compensation. ° the ingredient B in the tablet is contaminated, or
° the tablet is contaminated during the mixing and packing process.
(a) Suppose there are 12 bookings in a particular evening. The pharmacist of the hospital draws a random sample of 20 tablets from each bag to test for
(i) Find the probability that the fitness centre needs to give out 2 or 3 coupons. contamination. A bag is considered unsafe if it contains more than 1 tablet tested positive as a

(ii) Find the probability that every customer with booking who shows up can be
assigned a trainer.

contaminated tablet.

(a) Find the probability that a randomly selected tablet from a certain bag is a contaminated

(4 marks) tablet.
(b) Find the largest number of bookings the fitness centre can accept for an evening so that at (3 marks)
least 80% of customers who have made a booking can be assigned a trainer. (b) Find the probability that a bag of tablets is regarded unsafe.
(3 marks) (2 marks)

(c) The centre provides three kinds of personal training programmes for its customers in each
evening as follows:

Tt is known that 50%, 30% and 20% of the customers sclect Diamond, Platinum and Jade
programmes respectively. In a particular evening, all trainers are assigned customers.
(i) Find the expected income of the centre in that evening.
(ii) Find the probability that the 8th customer is the first one to select Jade programme.
(i)  Find the probability that all programmes are selected and exactly 3 are Diamond
programmes.
(iv)  Itis given that all programmes are selected and exactly 3 are Diamond programmes.
Find the probability that more than 2 customers select Platinum programmes.
(8 marks)
(2012 ASL-M&S Q12)

9.8

(c) In a certain week, 100 bags of such tablets are delivered to the hospital. The hospital will
suspend the supply of the tablets from the manufacturer if more than 4 bags are found

unsafe within a week.

Personal training programmes | Fee per programme (i) Find the probability that the 10th bag will be the first one which is regarded unsafe.
Diamond $ 3800 (i) Find the probability that the supply from the manufacturer will be suspended in a
Platinum $ 2800 certain week.
Jade $ 1800 (5 marks)

(d) The manufacturer wants to increase the production and requires the probability of a tablet
being contaminated to be less than 1% . To achieve this, he plans to add new machines for
producing the ingredients 4 and B which has contamination probability of 0.4%
respectively. Suppose equal amount of ingredients 4 and B are produced by the original
machine and each of the » new machines.

(1) Express the probability that the ingredient A is contaminated in terms of # .

(ii) What is the least value of #?
(5 marks)
(2010 ASL-M&S Q12)

Officials of the Food Safety Centre of a city inspect the imported "Choy Sum" by selecting 40
samples of "Choy Sum" from each lorry and testing for an unregistered insecticide. A lorry of
"Choy Sum" is classified as risky if more than 2 samples show positive results in the test.

Farm A supplies "Choy Sum" to the city. Past data indicated that 1% of the Farm A "Choy Sum"
showed positive results in the test. On a certain day, "Choy Sum" supplied by Farm A is transported

by a number of lorries to the city.

9.9
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(a) Find the probability that a lorry of "Choy Sum" is risky.
(3 marks)
(b) Find the probability that the 5th lorry is the first lorry transporting risky "Choy Sum".
(2 marks)
(c) If k lorries of "Choy Sum" are inspected, find the least value of k such that the probability of
finding at least one lorry of risky "Choy Sum" is greater than 0.05 .
(3 marks)
(d) Farm B also supplies "Choy Sum" to the city. It is known that 1.5% of the Farm B "Choy
Sum" showed positive results in the test. On a certain day, "Choy Sum" supplied by Farm A4
and Farm B is transported by 8 and 12 lorries respectively to the city.
(i) Find the probability that a lorry of "Choy Sum" supplied by Farm B is risky.
(ii) Find the probability that exactly 2 of these 20 lorries of "Choy Sum" are risky.
(iii) It is given that exactly 2 of these 20 lorries of "Choy Sum" are risky. Find the
probability that these 2 lorries transport "Choy Sum" from Farm B .
(7 marks)
(2008 ASL-M&S Q12)

In game A, two players take turns to draw a ball randomly, with replacement, from a bag
containing 4 green balls and 1 red ball. The first player who draws the red ball wins the game.
Christine and Donald play the game until one of them wins. Christine draws a ball first.
(a) Find the probability that Donald wins game A before his 4th draw.
(2 marks)
(b) Find the probability that Donald wins game 4.
(3 marks)
(c) Given that Donald wins game A4, find the probability that Donald does not win game A4
before his 4th draw.
(3 marks)
(d) After game 4, Christine and Donald play game B. In game B, there are box X and box Y.
Box X contains 2 cards which are numbered 4 and 8 respectively while box Y contains 7
cards which are numbered 1, 2, ... , 7 respectively. A player randomly draws one card from
each box without replacement. If the number drawn from box X is greater than that from
box 7, then the player wins game B. Christine and Donald take turns to draw cards until one
of them wins game B. Donald draws cards first.
(i) Find the probability that Donald wins game B in his 1st draw.
(i1) Find the probability that Christine wins game B.
(ii))  Given that Christine and Donald win one game each, find the probability that
Donald wins game 4.
(7 marks)
(2007 ASL-M&S Q12)
9.10
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A manufacturer of brand E grape juice starts a marketing campaign by issuing points which can be
exchanged for gifts. The number of points is shown on the back of the lid of cach can of brand E
grape juice. The probabilities for a customer to get a can of brand E grape juice with a 2-point lid
and 5-point lid are 0.8 and 0.2 respectively. A total of 15 points or more can be exchanged for a
packet of potato chips whilc a total of 20 points or more can be exchanged for a radio.
(a) Find the probability that a customer can exchange for a packet of potato chip in buying 5
cans of brand E grape juice.

(3 marks)
b A customer, Peter, buys 7 cans of brand E grape juice.

(i) Find the probability that only when the 7th can of brand E grape juice has been
opened, Peter gets a 5-point lid.

(ii) Find the probability that only when the 7th can of brand E grape juice has been
opened, Peter can exchange for a radio.

(i) Given that Peter can exchange for a radio only when the 7th can of brand E grape
Juice has been opened, find the probability that the 7th can of brand E grape juice
has a 5-point lid.

(iv)  Given that Peter cannot get a packet of potato chip after opening 5 cans of brand E
grape juice, find the probability that he can exchange for a radio only when the 7th
can of brand E grape juice has been opened.

(12 marks)
(2006 ASL-M&S Q11)

A certain test gives a positive result in 94% of the people who have disease S . The test gives a
positive result in 14% of the people who do not have disease S . In a city, 7.5% of the citizens have
disease S .
(a) Find the probability that the test gives a positive result for a randomly selected citizen.
(3 marks)
(b) Given that the test gives a positive result for a randomly selected citizen, find the
probability that the citizen does not have disease S .
(3 marks)
(c) The test is applied to a group of citizens one by one. Let M be the number of tests carried
out when the first positive result is obtained. Denote the mean and the standard deviation of
Mby p and o respectively.
()  Find P(M=3).
(ii) Find the exact values of x and o.

(ili)  Using the fact that P(—kGSM—;z Sko*)zl—;lz— for any positive constant k

prove that P(1 <M <25)>0.95 .

9.11
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(9 marks)
(2004 ASL-M&S Q10)

A manufacturer of brand C potato chips runs a promotion plan. Each packet of brand C potato chips
contains either a red coupon or a blue coupon. Four red coupons can be exchanged for a toy. Five
blue coupons can be exchanged for a lottery ticket. It is known that 30% of the packets contain red
coupons and the rest contain blue coupons.
(a) Find the probability that a lottery ticket can be exchanged only when the 6th packet of brand
C potato chips has been opened.
(3 marks)
(b) A person buys 10 packets of brand C potato chips.
(i) Find the probability that at least 1 toy can be exchanged.
(i) Find the probability that exactly 1 toy and exactly 1 lottery ticket can be exchanged.
(ili)  Given that at least 1 toy can be exchanged, find the probability that exactly 1 lottery
ticket can also be exchanged.
(8 marks)
(c) Two persons buy 10 packets of brand C potato chips each. Assume that they do not share
coupons or exchange coupons with each other.
(i) Find the probability that they can each get at least 1 toy.
(i) Find the probability that one of them can get at least 1 toy and the other can get 2
lottery tickets.
(4 marks)
(2004 ASL-M&S Q11)

9.12
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9. Binomial, Geometric and Poisson Distributions
In a game, two boxes A4 and B each contains 7 balls which are numbered 1,2,...,n . Aplayer is
asked to draw a ball randomly from each box. If the number drawn from box 4 is greater than that
from box B, the player wins a prize.

(a) Find the probability that the two numbers drawn arc the same.

(1 mark)

(b) Let p be the probability that a player wins the prize.

(i) Find, in terms of p only, the probability that the number drawn from box B is greater
than that from box 4 .
(ii) Using the result of (i), express p in terms of 72 .
(i)  If the above game is designed so that at least 46% of the players win the prize, find
the least value of » .
(6 marks)
(c) Two winners, John and Mary, are selected to play another gamer. They take turns to throw a
fair six-sided die. The first player who gets a number ‘6” wins the game. John will throw the
die first.
(1) Find the probability that John will win the game on his third throw.
(i)  Find the probability that John will win the game.
(ili)  Given that Mary has won the game, find the probability that Mary did not win the

game before her third throw.
(8 marks)

(2003 ASL-M&S Q11)
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You may use the probabilities list in the table to answer this question.

A salesman is promoting a new fertilizer which will improve the growth of potatoes. He claims that
using the fertilizer, farmers will produce 65% of Grade 4 and 35% of Grade B potatoes (referred as
the claim below). A farmer uses the fertilizer on his potatoes. In order to test the effectiveness of
the fertilizer, he randomly sclects 8 potatoes as a sample for testing.
(a) If the claim is valid, find the probability that there is at most 1 Grade A potato in the sample.
(2 marks)
(b) The farmer will reject the claim if there are not morc than 3 Grade 4 potatoes in the sample.
(1) If the claim is valid, find the probability that the farmer will reject the claim.
(i) If the fertilizer can only produce 20% Grade 4 and 80% Grade B potatoes, find the
probability that the farmer will not reject the claim.
(5 marks)
(c) The farmer’s wife takes 3 independent samples of 8 potatoes each to check the claim. She
will reject the claim if not more than 3 Grade A potatoes are found in 2 or more of the 3
samples. If the claim is valid, find the probability that the farmer's wife will reject the claim.
(4 marks)
(d) Suppose the claim is valid. By comparing the methods described in (b) and (c), determine
who, the farmer or his wife, will have a bigger chance of rejecting the claim wrongly.
(1 mark)
(e) The farmer’s son will reject the claim if there are not more than k£ Grade 4 potatoes in a
sample of 8 potatoes. Find the greatest value of k such that the probability of rejecting the

claim is less than 0.05 given that the claim is valid.

(3 marks)
Table: Probabilities of two binomial distributions
Probability *
Number of success
B(8, 0.65) B(8, 0.2)
0 0.0002 0.1678
1 0.0033 0.3355
2 0.0217 0.2936
3 0.0808 0.1468
4 0.1875 0.0459
5 0.2786 0.0092
6 0.2587 0.0011
7 0.1373 0.0001
8 0.0319 0.0000
* Correct to 4 decimal places.
(2001 ASL-M&S Q13)
9.14
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Madam Wong purchases cartons of oranges from a supplier every day. Her buying policy is to

randomly select five oranges from a carton and accept the carton if all five are not rotten. Under
usual circumstance, 2% of the oranges are rotten.
(a) Find the probability that a carton of oranges will be rejected by Madam Wong.
(3 marks)
(b) Every day, Madam Wong keeps on buying all the accepted cartons of oranges and stops the
buying exercise when she has to reject a carton. What is the mean, correct to 1 decimal
place, of the number of cartons inspected by Madam Wong in a day?
(3 marks)
(c) Today, Madam Wong has a target of buying 20 acceptable cartons of oranges from the
supplier. Instead of applying the stopping rule in (b), she will keep on inspecting the cartons
until her target is achieved. Unfortunately, the supplier has a stock of 22 cartons only.
(i) Find the probability that she can achieve her target.
(ii) Assuming she can achieve her target, find the probability that she needs to inspect
20 cartons only.
(7 marks)
(d) The supplier would like to import oranges of better quality so that each carton will have at
least a 95% probability of being accepted by Madam Wong. If 7% of these oranges are
rotten, find the greatest acceptable value of r .
(2 marks)
(1995 ASL-M&S Q11)

A day is regarded as humid if the relative humidity is over 80 % and is regarded as dry otherwise.
In city K, the probability of having a humid day is 0.7.
(a) Assume that whether a day is dry or humid is independent from day to day.
(i) Find the probability of having exactly three dry days in a week (7 days).
(i) What is the mean number of dry days before the next humid day? Give your answer
correct to 3 decimal places.
(i) ~ Today is dry. What is the probability of having two or more humid days before the
next dry day?
(8 marks)
(b) After some research, it is known that the relative humidity in city K depends solely on that
of the previous day. Given a dry day, the probability that the following day is dry is 0.9 and
given a humid day, the probability that the following day is humid is 0.8.
(i) If it is dry on March 19, what is the probability that it will be humid on March 20
and dry on March 21?
(i1) Ifit is dry on March 19, what is the probability that it will be dry on March 217
(iii)  Suppose it is dry on both March 19 and March 21. What is the probability that it is

humid on March 20?

(7 marks)
(1994 ASL-M&S Q11)
9.15
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Section B - Poisson distribution 30. A department store issues a cash coupon to a customer spending at least $500 in a transaction. The
details are given in the following table:
29. A company records the numbers of lateness of its staff monthly. The performance of a staff Transaction amount ($ x) Cash coupon
member in a month is regarded as good if the staff member is late for fewer than 2 times in that 500 < x <1000 $50
month. Albert is a staff member of the company. The number of lateness of Albert in a month 1000 < x <2000 $100
follows a Poisson distribution with a mean of 1.8 . x>2000 $200
(a)  Find the probability that Albert's performance in a certain month is good. At the department store, 45%, 20% and 10% of the customers each gets one cash coupon of $50 ,
(2 marks) $100 and $200 respectively in a transaction. Assume that the number of transactions per minute
(b) To improve the performance of the staff, the company launches a bonus scheme on staff follows a Poisson distribution with a mean of 2 .
performance in the coming four months. Two suggestions for the bonus scheme are listed (a)  Find the probability that there are at most 4 transactions at the department store in a certain
below: minute.
(3 marks)
Suggestion I (b) Find the probability that there are exactly 3 transactions at the department store in a certain
Number of month with good performance 4 3 2 1 0 minute and cash coupons of total value $200 are issued.
Bonus $5000 | $2500 | $ 1500 | $ 600 $0 (3 marks)
(c) If there are exactly 4 transactions at the department store in a certain minute, find the
Suggestion IT probability that cash coupons of total value $200 are issued by the department store in this
Total number of lateness in these four months Fewer than 5 Otherwise minute.
Bonus $ 8000 $0 (3 marks)
(d) Given that therc are at most 4 transactions at the department store in a certain minute, find
Which one of the above suggestions is more favourable to Albert? Explain your answer. the probability that cash coupons of total value $200 are issued by the department store in
(6 marks) this minute.
(c) The company also records the numbers of early leaves of its staff monthly. The number of (3 marks)
early leaves of Albert in a month follows a Poisson distribution with a mean of A. It is (2017 DSE-MATH-M1 Q10)

assumed that whether Albert is late and whether he leaves early are independent events.

(i) Express, in terms of e and A, the probability that Albert is late for 2 times and

does not leave early in a certain month. 31.  The number of customers buying tickets at cinema A in a minute can be modelled by a Poisson
(ii) Given that the sum of the number of lateness and the number of early leaves of distribution with a mean of 3.2. The probability distribution of the number of tickets bought by a
Albert in a certain month is 2, the probability that Albert is late for 2 times and does customer at cinema 4 is shown in the following table:
not leave early in that month is 0.36 . Find A.
(5 marks) Number of tickets bought | 1 2 3 4 5 6 >7
(2018 DSE-MATH-M1 Q10) Probability 012 |07 0.08 |0.04 [0.03 |0.02 |0.01

(a) Find the probability that fewer than 4 customers buy tickets at cinema 4 in a certain
minute.
(3 marks)
(b) Find the probability that the 8th customer buying tickets at cinema A is the 3rd customer
who buys 2 tickets.
(2 marks)
(c) Find the probability that exactly 3 customers buy tickets at cinema 4 in a certain minute
and cach of them buys 2 tickets.
9.16 9.17
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(2 marks)

(d) Find the probability that exactly 3 customers buy tickets at cinema A4 in a certain minute
and they buy a total of 6 tickets.
(3 marks)
(e) Given that fewer than 4 customers buy tickets at cinema A in a certain minute, find the
probability that they buy a total of 6 tickets.
(3 marks)
(2015 DSE-MATH-M1 Q10)

The number of delays in a day of a railway system follows the Poisson distribution with mean 4.8.
Assume that the daily numbers of delays are independent.
(a) Find the probability that there are not more than 3 delays in a day.
(2 marks)
(b) Find the probability that, in 3 consecutive days, there are at most 2 days with not more than
3 delays in each day.
(2 marks)
(c) A day is called a bad day if there are more than 5 delays in that day; otherwise it is called a
good day.
(i) Suppose today is a bad day. Find the mean number of good days between today and
next bad day.
(i)  Find the probability that the last day of a week is the third bad day in that week.
(ii)  Find the probability that there are at least 4 consecutive bad days in a week.
(7 marks)
(2014 DSE-MATH-M1 Q13)

A lift company provides a regular maintenance service for every lift in an estate at the beginning of
each month. Assume that the number of breakdowns of a lift in a month follows the Poisson
distribution with mean 1.9. Suppose there are totally 15 lifts in the estate, and the regular
maintenance service of a lift in a month is regarded as unacceptable if there are more than 2
breakdowns in that month after the regular maintenance. Assume that the monthly numbers of
breakdowns of lifts are independent.
(a) Find the probability that the regular maintenance service of a randomly selected lift in a
certain month in the estate is unacceptable.
(2 marks)
(b) For a certain lift, find the probability that June of 2014 is the 3rd month in 2014 such that
the regular maintenance service of that lift is unacceptable.
(2 marks)
(c) Find the expected total number of unacceptable regular maintenance services of all lifts in
the estate for one year. expected value
(2 marks)

(d) In order to assure the quality of the maintenance service provided by the lift company, the

9.18
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estate management office introduces the following term in the new maintenance contract for

the 15 lifts, which will be effective on 1st January 2015.

For each lift in the estate, if the regular maintenance services is unacceptable
for 3 consecutive months in the new contract period, one warning letter will
be immediately issued to the lift company, provided that no warning letter
has been issued for that lift before.

(1) For a randomly selected lift, find the probability that a warning letter will be issued
to the lift company on or before 30th April 2015.
(ii) Find the probability that 3 or more warning letters will be issued to the lift company
on or before 30th April 2015.
(6 marks)
(2013 DSE-MATH-M1 Q13)
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Drunk driving is against the law in a city. The police set up an inspection block at the entrance of a

certain highway at night in order to arrest drunk drivers. From past experience, the number of drunk
drivers arrested follows a Poisson distribution with mean 2.3 per hour.
(a) Find the probability that at least 2 drunk drivers are arrested in a certain hour.
(2 marks)
(b) Given that at least 2 drunk drivers are arrested in a certain hour, find the probability that not
more than 4 drunk drivers are arrested.
(3 marks)
(c) In a certain wecek, the police scts up an inspection block for three nights, all at the same
period from 1:00 am to 2:00 am. It is known that the numbers of drunk drivers arrested in
different nights are independent.
(i) Find the probability that the third night is the first night to have at least 2 drunk
drivers arrested.
(ii) Find the probability that at least 2 drunk drivers are arrested in each of the 3 nights
and there arc totally 10 drunk drivers arrested.
(5 marks)
(2012 DSE-MATH-M1 Q13)

There are 80 operators in an emergency hotline centre. Assume that the number of incoming calls
for the operators are independent and the number of incoming calls for each operator is distributed
as Poisson with mean 6.2 in a ten-minute time interval (TMTT). An operator is said to be idle if the
number of incoming calls received is less than three in a certain TMTI.
(a) Find the probability that a certain operator is id/e in a TMTL
(3 marks)
(b) Find the probability that there are at most two idle operators in a TMTI.
(3 marks)
(c) A manager, Calvin, checks the numbers of incoming calls of the operators one by one in a
TMTI. What is the least number of operators to be checked so that the probability of finding
an idle operator is greater than 0.9 ?
(4 marks)
(SAMPLE DSE-MATH-M1 Q13)

9.20

e B R N

r—

DSE Mathematics Module |
36.

= = s e

9. Binomial, Geometric and Poisson Distributions
A group of 5 members is waiting for a mini-bus to Mong Kok at a mini-bus station. It is known that
there is one mini-bus every fifteen minutes and the number of empty seats on a mini-bus can be
modelled by a Poisson distribution with mean A . The probability that each of three consecutive
mini-buses has at least onc empty seat is 0.6465 . Assume the number of empty seats for each
mini-bus is independent and the 5 members want to travel together.

(a) Find A . Correct your answer to the nearest integer.

(2 marks)
(b) By using the A corrected to the nearest integer, find the probability that
(1) the 5 members cannot get on the first arriving mini-bus together,
(ii) the 5 members will have to wait for more than two mini-buses.
(4 marks)

(c) After waiting for a long time, the 5 members decided to break up into a group of 2 members

and a group of 3 members.

L] All the 5 members will wait for the coming mini-buses if the mini-bus has less than
two empty scats.

L] The group of 2 members will get on a mini-bus if the mini-bus has exactly two
empty seats and the group of 3 members will wait for the coming mini-buses.

L] The group of 3 members will get on a mini-bus if the mini-bus has three or four
empty seats and the group of 2 members will wait for the coming mini-buses.

L] All the 5 members will get on a mini-bus if the mini-bus has at least five empty
seats.

By using the A corrected to the nearest integer, find the probability that
(i) the group of 2 members gets on the first arriving mini-bus and the group of 3
members gets on the next mini-bus,
(i)  none of the members have to wait for more than two mini-buses,
(iii)  the group of 2 members will go first given that some members have to wait for more
than two mini-buses.
(9 marks)
(2013 ASL-M&S Q12)
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64/F
63/F
62/F
61/F

G/F

In a multi-storey office building as shown in Figure 4, there is a lift with maximum capacity of 6

persons that only serves G/F, 61/F — 64/F and operates on demand. The lift is said to be full when

there are 6 persons in the lift. People waiting for the lift will enter the lift until it is full.

(2)

(b)

In the morning, the lift only allows passengers from G/F to enter and travel to upper floors.
The number of persons waiting at G/F can be modelled by a Poisson distribution with a
mean of 4 persons. The probability that a person goes to each floor (61/F — 64/F) is the
same.
(i) Find the probability that the lift is full at G/F.
(ii) Find the probability that there are exactly 4 persons getting into the lift at G/F and
they will get off the lift at different floors.
(iii)  Find the probability that at least 1 person will get off the lift at each floor (61/F —
64/F) in a single trip.
(7 marks)
In the evening, the lift only takes passengers from upper floors (61/F — 64/F) to G/F and
passengers arc only allowed to exit the lift at G/F. The number of persons waiting at each
floor (61/F — 64/F) can be modelled by a Poisson distribution with a mean of 3 persons.
(i) Find the probability that there are exactly 3 persons waiting for the lift and they are
all from different floors.
(ii) Find the probability that there are exactly 2 persons waiting for the lift.
(iif)  Ifthere are exactly 3 persons waiting at 62/F, find the probability that all of them can
get into the lift.
(8 marks)
(2011 ASL-M&S Q11)
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38.  Assume that the number of visitors arriving at each counter in an immigration hall is independent

and follows a Poisson distribution with a mean of 3.9 visitors per minute. A counter is classified as

busy if at least 4 visitors arriving at it in one minute.

(@)

®

(©)

(d)

(e)

Find the probability that a counter is busy in a certain minute.

(3 marks)
An officer checks 4 counters in a certain minute. Find the probability that at least one busy
counter is found.

(2 marks)
If 10 counters are open, find the probability that more than 7 of them are busy in a certain
minute.

(3 marks)
Suppose 10 counters are open and one of them is randomly selected. Find the probability
that more than 7 of them are busy and the randomly selected counter is not busy in a certain
minute.

(3 marks)
The immigration hall is called congested if more than 90% of the open counters are busy in
a minute. Suppose 15 counters in the hall are open. A senior officer checks the counters in a
certain minute. It is given that more than 7 of the first 10 checked counters are busy. Find
the probability that the hall is congested.

(4 marks)

(2008 ASL-M&S Q10)
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There are many plants in a greenhouse and all of them are of the same species. Assume that the
numbers of infected leaves on the plants in the greenhouse are independent and the number of
infected leaves on each plant follows a Poisson distribution with a mean of 2.6 . A plant with at
least 4 infected leaves is classified as unhealthy.
(a) Find the probability that a certain plant in the greenhouse is unhealthy.

(3 marks)

(b) A researcher, Teresa, inspects the plants one by one in the greenhouse. She finds that the
Mth inspected plant is the first unhealthy plant.
(1) Find the probability that M is less than 5 .
(ii) Given that M is less than 5, find the probability that M is greater than 2 .
(i) If Teresa inspects m plants in the greenhouse, find the least value of m so that the
probability of finding an unhealthy plant is greater than 0.95 .
(9 marks)
(c) It is given that there are 150 plants in the greenhouse. The number of unhealthy plants in the
greenhouse is recorded every Friday. Let N be the number of unhealthy plants recorded on a
Friday. Find the mean and the variance of N.
(3 marks)
(2006 ASL-M&S Q12)
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40. A bank customer service center records the number of incoming telephone calls in five-minute time
intervals (FMTIs). The following table lists the number of calls in a sample of 50 FMTTs.

Number of calls 0 1 2 8 4 5 6 7 or more
Frequency = 12 14 10 6 2 1 0

(a) Find the sample mean and the sample standard deviation of the data in the table.
(2 marks)
(b) The manager of the bank believes that the number of calls in a FMTI follows a Poisson
distribution and its mean can be estimated by the sample mean obtained in (a).
(i) Find the probability that there are fewer than 4 calls in a FMTI.
(ii) Find the probability that there are fewer than 4 calls each in exactly 2 FMTIs out of
6 consccutive FMTTs.
(6 marks)
(c) Assume that model in (b) is adopted and it is known that 55% of the calls are from male
customers and 45% of the calls are from female customers.
(6] If there are 3 calls in a FMTI, find the probability that exactly 2 calls are from male
customers.
(ii) Find the probability that there are 2 calls in a FMTI and they are both from male
customer.
(ii))  Given that there are fewer than 4 calls in a FMTI, find the probability that there are
at least 2 calls and all of there calls are from male customers.
(7 marks)
(2003 ASL-M&S Q10)

9.25



DSE Mathematics Module 1

41.

42.

9. Binomial, Geometric and Poisson Distributions
A building has only two entrances A and B. Within a 15-minute period, the numbers of persons who

entered the building by using entrances 4 and B follow that Poisson distributions with means 3.2
and 2.7 respectively.
(a) Find the probability that, on a given 15-minute period,

(1) no one entered the building by using entrance 4;

(11) no one entered the building by using entrance B;

(iii)  at least one person entered the building;

(iv)  exactly two persons entered the building.

(7 marks)
(b) Let X be the number of persons who entered the building within a 15-minite period.

Supposc X follows a Poisson distribution with mean A and k is the most probability

number of persons who entered the building within a 15-minute period.

(i) By considering P(X =k-1) , P(X=k) and P(X=k+1) , show that
A-1<k<A.

(ii) Suppose A =5.9. For any 5 successive 15-minute periods, find the probability that
the third time that exactly k persons entered the building within a 15-minute period
will occur during the fifth 15-minute period.

(8 marks)
(2001 ASL-M&S Q11)

A bus company finds that the number of complaints received per day follows a Poisson distribution
with mean 10. 40% of the complaints involve the time schedule, 35% involve the manner of
drivers, 13% involve the routes and 12% involve other things. These four kinds of complaints are
mutually exclusive and can be resolved to the passenger’s satisfaction with probabilities 0.6 , 0.2,
0.7 and 0.5 respectively.

(a) If a complaint cannot be resolved to the passenger’s satisfaction, find the probability that

this complaint involves the manner of drivers.

(4 marks)
(b) Find the probability that on a given day,
(1) there are 5 complaints,
(ii) there are 5 complaints and 3 of them involve the time schedule.
(4 marks)

(c) Find the probability that on a given day, there are » complaints and 9 of them involve the

time schedule.
(2 marks)
k

< X 9 x
Show that =X
; (k=9)!

(ii) Find the probability that, on a given day, there are 9 complaints involving the time

@ O

schedule
(5 marks)
(1999 ASL-M&S Q12
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Suppose that the number of printing mistakes on each page of a 200-page Mathematics book is

independent of that on other pages, and it follows a Poisson distribution with mean 0.2.

(a) Find the probability that there is no printing mistake on page 23.

(2 marks)
(b) Let page N be the first page which contains printing mistakes. Find
(i) the probability that N is less than or equal to 3 .
(i) the mean and variance of N .
(7 marks)
(c) Let M be the number of pages which contain printing mistakes. Find the mean and variance
of M.
(2 marks)

(d) Suppose there is another 200-page Statistics book and there are 40 printing mistakes
randomly and independently scattered through it. Let Y be the number of printing mistakes
on page 23.
(i) Which of the distributions — Bernoulli, binomial, geometric, Poisson or normal, does
Y follow? Write down the parameter(s) of the distribution.

(ii) Find the probability that there is no printing mistake on page 23 .
(4 marks)
(1998 ASL-M&S Q11)

In city A, the occurrences of rainstorms are assumed to be independent. The number of occurrences
may be modelled by a Poisson distribution with mean occurrence rate of 2 rainstorms per year.
(a) Find the probability of having more than two rainstorms in a particular year.
(3 marks)
(b) Last year, more than two rainstorms occurred. Estimate the number of years which will
elapse before the next occurrence of more than two rainstorms in a year. Give the answer
correct to the nearest integer.
(3 marks)
(c) Past experience suggests that the probability of having at least one serious landslide in a

year depends on the number of rainstorms in that year as follows:

Number of rainstorms 0 lor2 3 or more
Probability of having at 0.2 0.3 0.5

least one serious landslide .
Find the probability that, in city A ,

i) there is no serious landslide in a particular year;

(i1) no rainstorm has occurred if there is no serious landslide in a particular year;
(iif)  there is no serious landslide for at most 2 out of 5 years.
(9 marks)
(1996 ASL-M&S Q13)
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1. (2017 DSE-MATH-M1 Q4)

(a) The required probability
=({1~0.6)*(0.6)
=0.0384

®  1-(-0.8"*>095
0.4'%*% < 0,05
log(0.4%%) < 10g0.05
k <6.730587608

Thus, the greatest value of % is 6.

{c) The expected amount of money
=15 [L)
0.6

=825

for (1-p)3p,0<p<l

IM | for 1-(1-¢)'"*, 0<g<!

M for 15(—}) ,Ber<i

1A
—U)

= I

(a)

®)

©

Very good. Most candidates were able to write down & probability of geometric
distribution but a few candidates wrongly wrote down (0.6’ (1-0.6) instead of|
(1-0.6)*(0.6) .

Poor.  Less than 10% of the candidates were able to set up the correct inequality
1-(1-0.6)'"* > 095 .

Good. Only some candidates were unable to find the expected amount of money correctly.

2. (2016 DSE-MATH-M1 Q3

)

Marking 9.1

= e =

DSE Mathematics Module 1

{a) The variance of the number of visitors entering the musenrm in & minute is 1.8, 1A

(b}  The required probability
436

31
_1776
Y

= 02125

- e e e

9. Binomial, Geometric and Poisson Distribution

IM+IM | 1M for Poisson probability + 1M using mean 3.6

1A rt. 0.2125

The required probability

IM + IM} 1M for & cases

~181 ol ~1.81 @3
=2(e 18 Ie 1.8 ]+2(
o 3

e g Y et 8?
21

+ 1M for Poisson probability using mean 1.8

1A Tt 0.2125

{c})  P{stmost 3 visitors in a minute)
ot E -t B St & S ™

The required probability

= (0.891291605(1~0.891291605)"

01
~0.0105

3t

M

1A | rt 0.0105
i

@

)

(e

Very good. A very high proportion of the candidates were able to write down the required
variance.

Very good. More than 70% of the candidates were able to find the answer using a Poisson
probability with a mean of 3.6 instead of a mean of 1.8.

Good. Ouly a number of candid: made 1 istakes in finding the required
probability.

Marking 9.2
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(2015 DSE-MATH-M1 Q4)

The required probability
=(0.75)(1-0.75)

2
" 256
=0.10546875
~0.1055

The required probability
-1-((0 75y +4( =

~02617

M for p*(1-p), 0<p<l
1A
rt 0.1055

)J IM+IM | IM for 1~ p+ IM for using (a)

rt. 0.2617

The required probability
=(1-0.75) + CF (1-0.75)°(0.75) + Cf (1 - 0.75)2(0.75)? EM4IM | 188 for the 3 cases-+ M foc bimomist peobability

51
256
= 026171875

~0.2617

rt 0.2617

The required probability
B §1 ~{0.75) 1(1 -0.75)
0.26171875

£0.552238806
~0.5522

M for denominator using (b)

rt 0.5522

The required probability
. (u -0.75)" +C} (1 -0.75) (0.75)+c§(1—0,75)(0.75)2)(1—0‘75) M

for denominator using (b)

~0.552238806

~0.3522

0.26171875

r.t. 0.5522

------ ~(7)

9. Binomial, Geometric and Poisson Distribution

{a) Very good‘ Most candidates were able to write a binomial probability while a few
candidates wrongly wrote (0.25)°(1-0.25) instead of (0.75)°(1—0.75) .

) Very good. Most candidates were able to use the result of (a) while a few candidates
27 . 27
wrongly wrote 1~} (0.75) +| =— || instead of 1~ (0.75) +4 «—m—) .
et (( ) (256)} (( ) 256
{c) Good. Some candidates failed to get the correct answer because they made a mistake in (b).

Marking 9.3
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9. Binomial, Geometric and Poisson Distribution

et
(a) —0!— =0.1653
A=-In0.1653
~1.8 1A
18 13 1801.8)2
(b) P(no.of goalsinamatch <3)= e()* e l? ) "“%')— iM
~0.7306 1A
{c) The number of goals scored in two matches by the team ~Po(3.6) .
. P(no.of goalsin two matches < 3)
36 e3536) 2436
ot T o
ternative i
P(no. of goalsin two matches <3)
=P(0, 0)+ PO, )+ P, 0)+P{, D +P(0,2) +P(2 ,0)
IV (8 s o8 R
0:
=~ 0.3027 1A
8)

(ay | Excellent.
(b) | Very good.

(c) | Poor. A few candidates used the Poisson distribution with mean 24. Many failed to consider
all the events related to the required probability when using the Poisson distribution with mean
A.

5. (PP DSE-MATH-MI Q8)

(a) P(a box contains more than 1 rotten eggs) S
1 30 _ 30 2 or binomial prol
1-(0.96* - ¥ (096)° (0.04) IMHIM 1 1M for correct cases
=,338820302
={.3388 tA
(b (i) Plthe 1 box containing more than 1 rotten egg is the 6™ box inspected)
= (1-0.338820302)°(0.338820302) M
= (1.0428 1A
(i) E(no. of boxes inspected until a box ¢ g more than | rotten egg is found}
1
- IM
0.338820302
=29514 1A
(7)
(@) BIF » DS EREBATRIERE 1-096™ -096°0.04)

(i) AAE

@O | asas . BRI SRR

Ao R B TR AHRY AN R -

1~ (0.3388)(0.338%)°
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() Let X be the number of traffic accidents occurred in
quarter of this year. Therefore X ~ Po(5.1) .

9. Binomial, Geometric and Poisson Distribution

this highway in the first

The required probability
=P(X 24)
-5tz 40 ~3.1 1 ~5.1 2 5.1 3 IM £
31_(:2 Of.l L€ 1‘5.1 e zf.x L€ 3;&1 } MM oroogictsc:ises
) ’ . : M for S 2l
= 0.748731735 x
~ 0.7487 1A
(b}  The required probability
IE T n-r
= CHO748T31735(1 - 0.748731735)° iMerm | PMfor CpT - p)
~ 0.047511545 IM for using (a)
= 0.0475 1A
(6)
7. (2013 ASL-M&S Q6)
@ E(X)=!0(%J=2,5 1A
var(y =101 2 )= 1aos 14
ip4)
L (HOX2.S) = 2.5+ (0.1(1.875)
60075 1A
(b) Var{X}=10p(l- p)
=] pz—p+(-!—)2 =L M
2} 7%
2
1Y s
=l pom] +2 A
0( 2} +2 i
Alternative Solution
A Var(xy =100 -2p) 1A
dp
: ivmm:o when s
. dp F 4 2
dZ
Lo Var(X)=-20<0 M
dp
Hence Var(X) is greatest when p=—li 5 i
() ForPlanl, F=(l +o.o75)-w(%)=5.375 .
] Y1 IM | Forboth
For Plan 2, F‘=]0(—) 0.1x1 -I~)=5(zs .
2 2032
Hence Plan 2 will give s lower game fee. {
S 2

Good.
In (b), some candidates were not able to present the proof well.
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8. (2012 ASL-M&S Q4)

{a) Let X be the number of defective packs in a day.
A0
P(X2h=1~ 1A
ot
A B

ie A=2 1A
(b) P(the company will have to inspect the production line in a given day)

=P(X24)

1t 2 3t

=(.142876539

=0.1429 1A
() (1-0.142876539)" >0.5 M

nin(l-0.142876539) > n 0.5

n<4.495896098

ie. the greatest integral value of # is 4. 1A

®)

Very good.

Nevertheless, some candidates were still not very competent in handling inequalities.

9. (2009 ASL-M&S Q5)

(a) The required probability
=1-0.64)"% -5 (0.36)(0.64)'* ~C15(036)% (0.64)° - €17 (036)° (064 | MHIA
~0.8469 1A
(b) The required probability
ci M
5 4 h 4 5 2 3 T G % a4
N 3xC{(0.36)(0.64)" x 7 (0.36)0.64)" xC3(0.36)*(0.64) MHA | OR = 2 11‘ 314141
c¥ @36y (0.69)" 151
stsis
=% 1A | OR 05495
X )

Part {2) was well attempted although a number of candidates mistook the total number of]
customers to be 5 instead of 15. Many candidates still had difficulty in analysing the situation
and hence could not exhaust and count the number of relevant outcomes.

10. (2002 ASL-M&S Q6)

Let & be the number of passengers arriving the bus stop in an hour and M be
the number of male passengers.

Lot
(& PN=4)= %Te"

{b) P(M=2 and N=4)

47 ~0.1755

= C5(0.65)*(1-0.65)% -0.17547

= (.0545

Marking 9.6

1A

1A o-lforrt 0.175

IM for binomial distribution
IM for multiplication rule
1A o~1forrt. 0.055
Rt )]
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11. (2000 ASL-M&S Q7)

ivelv,
The probability that there is no The probability that there is at least
people killed in a traffic accident I people killed in a traffic accident
= ™! @ o jmg™ (@
= 0.904837418 =~ 0.095162582

The required probability The required probability
=(1-g) +30~-9)'q

= 0.925477591
= 0.9255

= p’+5p*(1-p)

= 0.925477591
=~ 0.9255

12. (1999 ASL-M&S Q5)

Let X be the no. of passengers using Octopus in a compartment.

@ Pr=5 =Cl06’a-0s6°
= 0,200658
= 0.2007 (p,)

() EX)=np=10x06 =6
‘The mean number of passengers using Octopus
in a compartment is 6.

{c}  The probability that the third compartment is the first one to have
exactly 5 passengers using Octopus

= (1-0.200658)%(0.200658)
~ 0.1282

13 (1997 ASL-M&S Q6)
(2) Let X be the number of cars passing through the auto-toll in a nunute,
then X ~ Po(5).
PY>5)
5 e
= I_ZM o xt
= 0.3840

Out of the next 4 minutes, let ¥ be the number of minutes in which

mote than 3 cars will pass through the auto-toll, then ¥~ B(4, 0.3840).
P(Y=3)

~ CH03840)°(1-03840)

=~ 0.1395 {or 0.1396)

®

<

Marking 9.7

9. Binomial, Geometric and Poisson Distribution

{tM  binomial (at least 2 terms)
1IM  cases 0 and 1

1A a-1forrs 0928
—(5)

1A a-1 for rt 0.201

1M -p)?p
a-1 for r.t 0.128
6)

M

1A a1 forrt. 0.384

M

M For binomial formula

1A a-1 for r.t. 0.140

©)

DSE
14.

Mathematics Module |
(1997 ASL-M&S Q7)

Ay be the event that the original motor breaks down,
Az be the event that the backup motor bresks down and
¥ be the even that the machine is working.

9. Binomial, Geometric and Poisson Distribution

@ Pl 4
= 0,15 x 0.24 1A
= 0.036 1A
&) P(¥)y= 1-PlAd)
: =1-0.036 iM
=0.964
Alternatively,
P(= P(4) +P(44;)
=0.85 +0.15x0.76 }M
=0.964
The probability that the machine is operated by the original motor
- P4y
P}
- U8s ™M
0964
= 0.8817 1A a-1 forr.t. 0.882
©) The prob. that the ist break down of the machine occurs on the 10th day
= (0036)(1-0036)'"" M
= 0.0259 A a~1 for r.1. 0.026
Y]
15. (1998 ASL-M&S Q7)
‘ 1002%™*
(@ UnderPoisson (), ——— =193 1A
1002'e*
and —-——4—;*——“" 185
i goa%e™t  1008%™ ;
Therefore loze . T e M can be omitted
A=d .
‘Since A isan integer, 2=4. 1A
Altﬁmm 3
By calculating the expected frequencies under Po(Aywhend=1,2,3,..., ™M
Bofl) Paf2) Po(3) Pof4)
3 6.1 180 224 195
4 15 90 168 195
s 03 36 101 156 , o ot wriing 44
{ From the able above, 2 =4. 2A 1A for just writing 2 =
LA
(@) If A=np, then p= -
ol M
50
= (.08 —1A_
)
Marking 9.8
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Section B - Binomial and Geometric distribution

16.
(@

(O

©)

(@

9. Binomial, Geometric and Poisson Distribution

(2016 DSE-MATH-M1 Q10)

The required probability :
=0.9+(1~0.9)(0.9) M
=099 1A

--eennee(2)

The required probability
={0.9)0.9+(1~0.9)(0.9)(0.4) + (1~ 0.9 (1) M
=0.136 1A

eemenene(2)

The required probability
=C§ 36)%(0.136° M

(i) The required probability
36)(

(i)  The required probability

~03052
(iii}  The required probability

¢ +(1-0.136(0.3)° M

=(0, 13@(7;(0.7)3(0.3)3 +{1~0.130CE(0.1* 0.3

(0.136)CE(0.7)° (0.3

1A 1.t 01546

een(2)

1A r.t. 0.0166

IM+IM

1A rt. 0.3052

[Ee LRy
~0.0825

(0.136)C5(0.7°(0.3)° +(1-0.136)CE (0.7)* (0.3
R

M 1M for denominator using {d)(i1)

1A |1t 0.0825
{7}

(a)
®)

©

@ @

(i)

(i)

Very good. More than 70% of the candidates were able to find the required probability.
Good. Some candidates missed the term  (1-0.9)*(1) when finding the required
probability,

Very good. Most candidates were able to formulate the required probability using
binomial distribution.

Good. About half of the candidates were able to find the required probability by using the
result of (b). However, some gly used 0.7 and 0.3 instead of (0.7)%
and (0.3)° respectively in the required probabitity.

Good.  Many candidates were able to formulate the required probability by using an
eppropriate binomial probability

Good. Many candidates were able to formulate the required conditional probability by

using the result in (d)(i).

Marking 9.9
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17.
{(a}

®)

()

€ r t t ¢ v

(2013 ASL-M&S Q11)

(i) P(the air-conditioners are switched on for not more than one day on two

consecutive school days) = ¢* +Clg(l-q)
= 2q -q2 1
i) 2g-q7 =L
(i) 2g9-g e
16¢% ~32¢+7=0
¢=0.25 or L75 (rejected) 1A
2)
(i)  P(the fifth week is the second week that the air-conditioners are fully engageld)
=CHO.T5° X1-0.75%) - (0.75%) IMHIM
2 0.0999 1A
1
i) E d ber of ive weeks M
0 ko 0.75°
52
=32 1A
243
{3)
() P(all conditioners are switched off) =0.25%
sk, 1A
1024
(i) P(exactly 2 classrooms with no air-conditioners being switched off and
atmost 1 classroom with exactly | air-conditioner being switched off)
=C3(0.45)2(0.25% + C}(0.25)*(0.3)] IM+IA
" 1863 A
12800
(iii) P(at least 1 classroom has no sir-conditioners being switched off)
7527-'(025)’ (0.3°(0.45) + C3 (045 (0.25)°
= et 5 IMHIMHA
CHo25%0.3* + i (0.25)°(0.3)*(0.45) + C3 (045 (0.25)°
B 1A
93
(8)

Marking 9.10
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9. Binomial, Geometric and Poisson Distribution

OR 1-(1-g)°

M for Binomial prob
1M for Geometric prob

For ! 5
0.75

OR 3.2140

OR 00010

OR 0.1455

IM for conditional prob
M for cases in numerator
1A for numerator

OR 0.9140
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9. Binomial, Geometric and Poisson Distribution

@)
()

©

®
G

0]
(i
iy

Very good.
Good.

Satisfactory,

Some candidates did not know the expression of the
pected value of 2 g ic distribution, while some
others did not minus one from the sxpected value, which

would be the first of a fully engaged week.

Good.
Fair,

Poor.

Many candidates were not able to analyse the given
situation correctly and they were confused by the number
of classroomns and the number of air-conditioners being
switched off,

Marking 9.11
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18.
()

®)

©

(2012 ASL-M&S Q12)

{i) P(the centre needs to give out 2 or 3 coupons}
=P(10 or 11 customers show up)

10 2 11
{2} (L 1 2) (1
53 G -3 6)
_ 10240
" 59049

(i) P(every customer with booking who shows up can be assigned a trainer)
=P(atmost § customers show up)

9 3 10 2 11 12
2Y(1 PANE. 2Y'(1) (2
=-63) (5) - —) (_) - lz(“) -)_(~)
G (3) (3) wi3) 3) "91E) GG
_lo7515
177147

If the centre accepts 10 bookings, then
Pevery customer who have made a booking can be assigned a trainer)

2 10
oo 2Y{1) (2
-G (3)(3) (3)
=0,8960
>08

If the centre accepts 11 bookings, then
Pevery customer who have made a beoking can be assigned & trainer)

' g 2 10 11
e1-ci{2Y(1Y _cu i) (1 _(3)
= (3) (3) ’°(3 3)\3
=.7659

<0.8
Hence the centre can accepts 10 bookings at most.

(i) The expected income in that evening
=8 (0.5x3800+0.3x2800+0,2x1800)x8

=§24800

(ii) P(the 8th customer is the first one to select Jade programs)
=(0.87(02)

(iii) P(all programs are selected and exactly 3 are Diamond programs)

9. Binomial, Geometric and Poisson Distribution

™

1A OR 0.1734

M

1A OR 0.6069
[G)

1A

1A OR 0.0419

=——8'—;(o.5)’(o,3)“(02)‘+ ¥ _esPe3re OR
R4 33A2n CHOSPH0S -3 -0
8 30 20y 4 3003 70
i % Prerearri US . IM+1A
*y 2!32(05) ©3)°(02) My 0.5)°(0.3) (0.2
=0.1995 1A
{iv) The required probability i
,.___]_. 8 3 4 1,8 3 3 2 CTRT S SRR
0.1995[3! M(ﬂ.s) ©.3)° 02y AT (0.55°(03)"(0.2) } M cies’ic oy of;:);qm %
=0.6632 1A
)
@ @ Sati y. Some candidates had difficulties in analysing the scenarios.
()] Poor.
Many candidates were not able to come up with all the possible
outcomes.

@) Very poor.

© O .| Good.
Gif{iv) Poor.
The weak of

Candidates were weak in calculating probabilities by counting the|
number of relevant outcomes followed by comparing with a given value.

didates was similar to that stated in (a)(ii).

Marking 9.12
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19. (2010 ASL-M&S Q12)
(a) P(atablet is contaminated)

= (1= 0.6%X1 ~ 0.6%)(1 - 0.1%) IM+IM
= 0.012952036
=~ 0.0130 1A
1))
(b) P(abagis wisafe)
=1-(1-0.012952036)*" ~ 201 - 0.012952036)'% (0.012952036) M
=~ 0.027306899
20,0273 1A
)
(¢} () P(the 10th bag is the first unsafe bag)
(1 0.027306899)'9-1(0.027306899) M
~0.0213 1A

(i) P(the supply will be suspended in a certain week)
= 1-(1-0.027306899)' % — 101 - 0.027306899)°° (0.027306899)

-C10(1- 0.027306899)°% (0.027306899)
- ¢4 - 00273068997 (0.027306899)° - 1001 - 0.027306899 % 0.027306899) % | IM+1A

—

r—

9. Binomial, Geometric and Poisson Distribution

= 0.1390 1A
[6)
(d) () P(the ingredient 4 is contaminated)
_ 0.006+0.004n M
- n+l
" SR L _ 0.006+0.004n
@ity P(the ingr Bis ) = —
1-[1- 0.006+0.0042 - 0'006+0‘004"}1—0A001)<0.0! 1A
n+l n+l
2 0.004
0.006 + 0.004» 110
e = e
( n+l ] 111
l"().()()6«}01)(34»> 110 ¢ M

n+l 11t
n>2.885790831
Hence the least number of » is 3.

1A OR n>2.8858
1A

[6)]

@

®

©)

[CHO}
(i)

Unsatisfactory. There were three sources of and many
had difficulty in sorting out the situation. Many could not see that the required
event was the compl of “a tablet completely free from ination”,

Very good.
Very good.
Poor. Many candidates seemed to have difficulty in understanding the question.

Very poor. Very few candidates were able to use the concept in (a) and most
were weuk in handling inequalities.

Marking 9.13
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20. (2008 ASL-M&S Q12)
(8) ‘Iherequired probability

r r e

9. Binomial, Geometric and Poisson Distribution

1M £
=1-[-001* + {00 -0.007 (0,01 + {00 - .00 0.01)) IM4IM | 1 for m?;lmproblbﬂity
~ 0.007497363 {Can be awarded in (d)(3))
~0.0075 1A
[6)]
{b) The required probability

= (1-0.007497363)* (0.007497363) M
= 0,0073 1A
)

(@)} Cf (0.007497363)1 - 0.007497363% + CH (0.007497363)% (1 - 0.007497363)
+ooe+ CF L (0.007497363)* (1 - 0.007497363) + (0.007457363)* > 0.05

! ATimative Sotut

0007497363 + (1 - 0.007497363X0.007497363) + (1 - 0.007497363)2(0.0074973K3)
+...+ (1= 0.007497363)*(0.007497363) > 0.05

1~ (1-0.007497363)* > 0.05

0.992502636* <0.95
k1n0.992502636 < ;n0.95

n0.95

FouomoS3
> 0.992502635

~6,815832223

Hence the least value of £ is 7.

(@) () The required probability

=1-{(1-0.015)% + {1~ 0.015)°0.015)+ €20 - 0.0155 (0.015)2]

~ 0.022069897
=0.0221

(i) The required probability

=[C3(1-0.007497363)* (0.007497363)° [C}2 (1 - 0.022069897)"° (0.022069897)° 1
+[CT(1-0.007497363)" (0.007497363)J{C{(1- 0.022069897)" 0.022069897)]
4[Cf(l—0'00707363)'(0.007497363)‘}[@’(I-0.022069!97)”(0.022069897)‘ IM+IM

= 0.037154780
~0.0372

(iif} The required probability

1M forany 1 case correct

~0.6517

1M for all cases correct
1A
€5 -0.007497363) (0.007497369 %1 (1 - 0.022069897)(0.022069897)%] R IMfor formcomect
B037154780 1M for denominator using (if)

1A
()]

(2) Very good.

(2] Very good.

{e} Fair. Candidates were less skilful in bandling inequalities,

(i) Good.  Some candidates encountered difficulty in counting the number of

relevant events,
() Fair. Some candidates had difficulty in counting the events.

Marking 9.14
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21 (2007 ASL-M&S Q12)

{8)  The required probability

BEHIEETE)

" e
il
4

3
SR e

~0.4444

()  The required probability

9. Binomial, Geometric and Poisson Distribution

1M for geometric probabiiity

1A

a-1 for r.t. 0.328
———{2)

1M must indicate infinite series
and have at least 3 terms

1M for summing geometric sequence

1A

a~1 forrt. 0.444
{3}

IM for numerator = (b)~(a)
+ IM for denominator using (b)

1A

a-1forrt 0.262

The required probability
5124

1M for complementary probability
+ 1M for denominator using (b)

1A

a-1 for r.t. 0.262

Marking 9.15
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(d) (i)  The required probability
1.3, . .1
=(=)E) + ()0
(2)(7)+(2)()
5

= 0.7143

9. Binomial, Geometric and Poisson Distribution

i 1M for either case

1A

a-1forrt. 0.714

The required probability

1M for complementary probability

1A

a-1 forrt 0.714

{ii}  The required probability

-

=~0.2857

IM for 1-(d)(i)

1A

a-1forrt 0.286

The required probability

iM for denominator = (2)(7)

1A

a1 forrt. 0.286

(iii)  The required probability
4.2,
(-)(-;)

) i 2
('9‘)(7) +( ‘5)(1 -;)

=0.2424

M for Bl
pa+{i-p)i-q)
; . p=(b) p=(d)(i)

_ + {M for {q=(d)(ii) T { g lBy

1A

a-1 fornt. 0.242
R —{]

8}
®)
{c}
@®

(i)

(i)

Good.
Good. Some candidates were not able to sum the infinite geometric series.

Fair. Some candidates could not work out the complementary probability.

Good. Some candidates encountered difficulty in counting the number of relevant

events.
Fair. Many candidates did not realise this is the complementary event of d(i).

Poor. Very few candid: pted this part,

Marking 9.16
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22, (2006 ASL-M&S Q11)

(a)  The required probability
=1-{0.8)° +C} 0.8) (02)
=821
3125

~02627

= e e

9. Binomial, Geometric and Poisson Distribution

1M for cases cotrect + 1M for binomial probability

1A

a-1 forr.t. 0.263

The required probability
=(02)° + [ (0.2)' (0.8) + C5(0.2)°(0.8)* + C§(0.2)% (0.8

IM for the 4 cases + IM for binamisl probabitity

iA

a-1 forrt 0.263

(b} () . The required probability
=(0.8)°(0.2)
4096
8125
- =00524288
={0.0524

(i)}~ The required probability
C =lctente?)on+(cios )0 +{ctosro)e
25344

E—}

1M for p®(1-p), where G<p<i
1A

a-} forr.t. 0.052

1M for the 3 cases + IM for binomiat probability

1A

a-~] forrt. 0.324

The required probability
=C5(0.8)* (0.2 + (c{(o.s)‘(o.z))(o.z)
_ 25344
78125
~ 03244

1M for the 2 cases + 1M for binomial probability

1A

a-1 forrt 0.324

The required probability
=] 08)°(0.2)? +{ct 08 0.2 )02)
25344

1M for the 2 cases + IM for binomial probsbility

1A

a-1 forrt 0.324

(iii)  The required probability
- _{ces0)en +[cosieale
03244032

Marking 9.17

1A for numerator
1M for denominator using (b)(ii)

A

a-1foret 0.394
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r = = e

9. Binomial, Geometric and Poisson Distribution

The required probability

b ( ci8)* 0.2y !(o.s)

0.3244032

~0.3939393039
~ 0.3939

1A for numerator
1M for denominator using (b)(i)

1A

a-1 forr.t. 0.394

(v}  The required probability
_08°027 + P8t ef02)? +Fea02)

1M {one term) + LA for numerator
1M for denominator using (a)

1-0.26272
1A
a-1forrt, 0.218
----- ~(12)
{a) . ] Very good.
[(B1D)] Very good.
(i Fair. Some candidates encountered difficulty in counting the number of relevant
events.
@iy | Fair. Some candidates encountered difficulty in counting the number of relevant
events.
(iv) Not satisfactory. Very few candidates attempted this part.

Marking 9.18
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DSE Mathematics Module 1 9, Binomial, Geometric and Poisson Distribution
(2004 ASL-M&S Q10) 24.
The required probability @
= (0.075)0.94) + (1~ 0.075)(0.14) M for (p(0.94)+(1- pX0.14)) +1A
=02 1A .
_ ; —
_ The required probability
. sifl X o
= wg—gw 1M for denominator using (a) +1A )
| 259
= 0‘64'75 1A (accept 0 ) -1 forrt 0.648
1 ~(3)
M - Pa=3)
= (1-02)%(0.2) « 1M for (1-(2)}*(2)
= 0.128 1A
Gy p
1 1
ey 1M for ©
=3 T ———
o i
H
4 {
3 . £
'=,[—-—-—1',°2'2 o (2@ i
0.2 @ !
N . 1
=420 --14 for both correct -mmm=-
=205 -
() Putting k=25 i P(~ko SM-usko)z 1—}% , we have 1Afor k=245 or k=30
’ . R
P{-2+50 < M - < 250) 21 (2J§) . ©
By (e)(if), we have P(~20 € M ~5£20) 2 0.95 ’
So, we have P(~15<M £25)20.95 . M
Notethat P(~15SM <=0 . IM for using P~ S M <1) =0 forany />0
Thus, we have
CPsM<25)
= P(~15< M £25)~P(~I1S< M <1)
=P(-15S M <25)
= 0.95 1 do not acoept finding the vahie of
: P(1< M $25) directly
"))
{a/b) Very good.
{e} (i) Goed.
(ii) Fair. Some candidates confused & with &7 .
(iii) Poor. Many candidates did not have the
confidence to try this unfamiliar question.
Marking 9.19
p e 2 s 2 a B ] [ ¥ B B [ |
| [ ] L | e : E - i 4 = - - > “ B = -

-

DSE Mathematics Module 1

(2004 ASL-M&S Q11)

The required probability
= (C3(0.7)*(0.3))(0.7)
= 0.252105
=~ 0.2521

Let X be the number of red coupons in the 10 packets of brand € potato
chips. .
@) The required probability
=P(X 2 4)
=1-(0.7)" - CI°(0.7)°(0.3) ~ CI(0.7)*(03)* - €1%(0.7) 7 (0.3)°
=~0.3504
The required probability
=P(4<XX5)
=CR0.7)5(03)* + CI°(0.7)° (0.3)°
= F0TUAONEZ
=0.3030

@)

The required probability
=P4S X s51 X 24)

P(ASX<5)
“Trxz4)

03030402942
" 03503892816

(i)

~0.8649

(3] The required probability

9. Binomial, Geometric and Poisson Distribution

1M for binomial probability + 1M for multiplication nle
1A

a~-1forrt 0.252

s—eaf3)

1A

1A a-1 forrt 0350

1M

1A o1 forz.t, 0.303

IM for pumerator using (b)(if) +
IM for denominator using (b)(i)

1A (accept 0.8647 and 0.8648 )
a~] for .t 0.865
(8}

=(P(X24))
~(0.3503892816)% (by (5)E)) 1M for {{b)())
AL
={,1228 1A a~1 forr.t. 0.123
(i}  Therequired probability
=2P(X 2 4)P(X =0) _ M
= 2(0.3503892816)(0.0282475249) (by (5)())
~0,0198 1A.a-1 forr.t. 0.020
‘‘‘‘‘ 4)
(a) Fair. Many candidates wrongly adopted the
goometric distribution.
(bic) Good.
Marking 9.20
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25. (2003 ASL-M&S Q11)

(2) The required probability

ol

9. Binomial, Geometric and Poisson Distribution

s L,
o 1A
The required probability
i
B e
nAn
=1
= 1A
E—)
(b) () The required probability
=p 1A
(i) pﬂn;‘:ﬂ M
.
p=ml-) 1A

(iii) p>0.46
[P
5 (=) 2046

nz2125
# is a positive integer.

the least value of n is 13.

© ® The required probability

- (z}‘L

6) 6
_ 625
T 7776
=<0.080375514
= 0.0804

(i) The required probability

~H0:545454545
= 0.5455

B

1A can be absorbed
M

—eene(6)

3
IM for (2) £
6§} &

1A

a-1 for r.x, 0.080

LA must indicate infinite series
and have at least 3 terms

IM for sum of GP

1A

a~1 forrt 0.545

DSE Mathematics Module 1

(it} The required probability

[

J

[T

BOIGEQIGEGI

#0:482253086
= (,4823

?
6

9. Binomial, Geometric and Poisson Distribution

M for denominator using 1-{c){ii) +
1A for numerator

1A

a-1forrt 0.482

The required probability

FAGEE

. 11736 12%

20482253086
~ 0.4823

1M for denominator using I-{c)(ii) +
1A for numerator

1A

a-1 forr.t. 0.482

wmen(8)

(/)

()

Not satisfactory. Many candidates were not able to
identify the symmetry nature of
“P(A>By=P{d< B)’.

Satisfactory. When applying a geometric
distribution, some candidates miscounted the
number of dice throwing. Part {iii} was performed
poorly.

Marking 9.22
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9. Binomial, Geometric and Poisson Distribution

DSE Mathematics Module 1 9, Binomial, Geometric and Poisson Distribution DSE Mathematics Module 1
26. (2001 ASL-M&S Q13) 27, (1995 ASL-M&S Ql11)
Let X be the number of Grade 4 potatoes in the 8 selected potatoes. . (a) Probability of acceptance, p,=(1-0.02)° 1a
2 ‘ =0.903%
(2) P(XS1]p=0635) =0.0002+0.0033 M Probability of rejection, p,=l-p, 1M
=0,0035 0.0036 1A - . =0.0861 1
{b) Let X be the numbexr Aof cartons inspected by
) () PX$3{p=065) =0.0002+0.0033+0.0217 +0.0808 IM Hadam Wong in a day, then X — Geom(p,). M
1A
= 0.1060 @ s mean = —Pi 1A
G) PX>3]p=02) M = 10.4 ) 1a
~ 0.0459 + 0.0092 + 0.0011 + 0.0001 +0.0000 M
k1 —(0.1678+O.3355+0.2936+0.14681 (c} (i) Prob. that Madam Wong can achieve her target,
= 0.0563 }f‘ ) Py = P(ALl cartons are acceptable) +
P{exactly 1 carton is not acceptable) +
© The required probability P(exactly 2 cartons are not acceptable) M
1M for the 2 cases = (pa® +(22)p:<p_)=x 4(22) (P (D> 1M+ 1k
13-y +Cig 1M for Istterm { * N 1
1M for Znd term i = 0.6445 ia Accept 0.6444 - 0.6445 -
= C1(0.1060)2 (i - 0.1060) + C3(0.1060)° IMHIM+IM
=0.0313 00314 1A : mlternativelv,
P e ) p; = P(the lst 20 cartons are accepted) +
. P{l is rejected in the 1st 20 cartons
(d) A and the 21st carteon is accepted) +
5 i b e
i iyt wfeswiLirongt jectlieslana: 0:03333 P(2 is rejected in the lst 21 cartons
Therefore the farmer will have a bigger chance of rejecting the claim wrongly. _IM - and the 22nd carton is accepted) M
= )™ Vet T o2 (2 ¢+ 13
(&) P(X$2]p=065)=00252 IM+1A 1M for 0.05 as a value between
2 = 0.6445
P(X £3| p=0.65) = 0.0252+0.0808 = 0.1060 ) ia Aosept 0.6444 - 0.6445
Since P(X $2|p=0.65) <0.05< P(X <3| p=0.65)
k=2, 1A independent
cossnz3) (ii) If ¥adam Wong can achieve her target,
' the prob. that she needs to inspect
20 cartons only
{p,)*®
-————p‘ IX + 1A
= 0.2058 ia Accept 0.2057
(d) (1-r%)% 2 0.35 g i
% £ 0.010206
r £ 1.02086
The greatest acceptable value of r is 1.0206 . ia

Marking 9.23 Marking 9.24
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28.
(a)

(b)

r—

= = = =

(1994 ASL-M&S Q11)
[§9) Let X be the number of dry days in a week.

——

-

—

9. Binomial, Geometric and Poisson Distribution

X - Bin(7, 0.3) ™
£x(x) = () (0.3)%(0.7)1% for x=0,1,2,...,7 1A
The prob. of having exactly 3 dry days
in a week is
£443) = (3)(0.3)%(0.7)* = 0.2269 1A
(ii) Let Y be the no. of days elapsed until the
1st humid day.
Y ~ Geom(0.7) 1M
1
E(Y) = 7 1A
Henca the mean no. of dry days before the
next humid day is
3
E(Y) 1= T 1 = 0.429 1A
(Lii) The prob. of having 2 or more humid days
before the next dry day is
1 -0.3 - (0.7)(0.3) 1A
=1 - 0.51
= 0.49 1A
Alternatively -
¥ (0.3) (0.7)* 1a
k=2
= (0.3)(0.7)%[1+0.7+(0.7)3s...]
- (0.7)2
031707
= 0.49 1A
Let a dry day and a humid day be denoted by
D and H respectively.
i) 19th-20th-21st : D-H-D
P(H on 20th, D on 21st | D on 13th)
= (1-0.9)(1-0.8) 1M
= 0.02 1A
(ii) 19th~20th-21st : D~H-D or D-D-D
P(D on 21st | D on 1Sth)
= 0.02 + (0.9)(0.9) 1M
= 0.83 1A
(iii) P(H on 20th | D on 19th and 21at)
0.02 . .
583 24 1 for nominator, | for denominator
= 0.02410 1a

Marking 9.25
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DSE Mathematics Module 1
Section B - Poisson distribution

29. (2017 DSE-MATH-M1 Q10)

{a) The required probability
P62 2'e? 2% 27 26

¥
0f it 2 3} 4

~0.9473

(6)  The required probability
=2 502570, + 30.25X02) +30457(02))

S

= 1 | —

9. Binomial, Geometric and Poisson Distribution

TMTM | M for the 5 cases + 1M for Poissen probabitity

1A rt 09473
e (3)

IMHIM | 104 tor Pojsson prodebifity + 184 fo sy one cormoct

31
~,0307 ‘ 1A rt 0.0307
eemee(3)
{¢).  The required probability
= 4(0.25)1(0.1) + 6(0.25)%(0.2)? + (4)(3(0.45)* (0.2)(0.25) + (0.45)° IMFIM | 18 fo sny sos corece-+ 14 or syt cormce
~0.1838 1A nt. 0.1838
eree(3)
(d)  Therequired probability
20+ 2 bawas0 1)+(oz)’)«»o.osovnm*[""‘ }mmms)
[ 2 T 4 IM+IM s
0.947346982
1A rt. 0.1042
. memeene(3)
{a} Very good. Over 85% of the candidates were able to write down all the five Poisson
probabilities.
®) Very good. A few candidates were unable to use correct combinations in counting.
(c) Good. Some candidates wrongly multiplied the Poisson probability to the required
probability.
(d) Good. Only some candidates were unable to consider all the possible cases that cash
coupons of total value $200 are issued in a minute.

Marking 9.26
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DSE Mathematics Module 1 9, Binomial, Geometric and Poisson Distribution DSE Mathematics Module 1 9. Binomial, Geometric and Poisson Distribution

30. (2015 DSE-MATH-M1 Q10) 31. (2014 DSE-MATH-MI Q13)

(a) The required probability {a) P{not more than 3 delays in : day)
0 32 1,32 2,-32 3,32 s 4.8* 4 &
=3‘2 g 32¢ + X 32 ¢ IMHIM M for the 4 cases + 1M for Polssan probatility {!*4 B 2t 31 1 , ™
o! it 2t 3! \
~ 0602519724 :gﬁgﬁm 16 N
= 0.6025 1A r.t. 0.6025
--------- ®) @
{b)  The required probability
=C] O (1 -0.7°(0.7) M for binomial probability
~0,01750829 (6) P(atmost 2 days with not more than 3 delays in a day in 3 consecutive days) OR 22: Sl pP
~0.0175 1A vt 0.0175 =1-0.294229916° M > i !
— = 09745 1A where p~ 0294229916
(c)  The required probability @)
3 23 ~3.2 ,
=2 7 M
& 0.0763§.7282 (¢} Denote P(bad day) by &. c)ii)
=0.0764 1A |1t 00764 ! L
2 ¥ 4 S =
R L o 2 o Crelalelsls
i - : . t BB B
(d)  The required probabxhty ~0.348993562 1A st
o th f gaod days between today and next bad d C)(il) Alt So
~0.0763572824 325 2: (3(0 12)2(0.04) + 31(0.12)(0.7)(0.08)) IMHTA | 1M for using () + 14 for amy one correct pe numbsr of gupd days betieen today:end o d R vTTTETE
. =] M Bl G
~0.085717839 & [} g
~0.0857 1A | rt 00857 =1.8654 1A o
......... (3) B8
G118
. o (i) P(the last day in a week is the third bad day in that week) G g
(¢)  The re?:ured pmbablxht):J = CHP-1) ) M g g
32t ooy s 228 [1 (0.12)(0.03) + 20.7X0.04) + (0.08)° ) 5 0.085717839 S0.114 A g B
" 2 1M for numerator using {d)
IMEIM | erominator uei (X} Alt Sol 2
——__ OmsieTe s for denominator using (2) (i1} P(there are at least 4 consecutive bad days in a week) A VITIFTS
%0.170703644 B L A LS T BN VLN PR LT Ay M g g
= 0.1707 1A rt 0.1707 5 g
---------- ) Altemative Solution 1 ; :
*[Zk‘(l k)+2k (- k) 1+m - k)+k 1=k} ]+2k°(1 k)u’ M
b 2k +k‘~2k’+l¢‘)+2k’~2k‘+k’ 2k‘+k’+2k‘ 2" +k’
{2} Very good. A few candidates missed the first case in the required sum of the Poisson Sozaa o o i : g
probabilitics. Al ive Solution 2 G
N 3 E3 2 $ 0 G G
&) Very good. A few candidat fly multiplied the Poisson probability to the 41~k + 9K (k) + 6k (1-k) + k M S
required probability form. Ak 367 #3kE k7Y 9 - 2k° +4T) 4 6K - 67 + 7 B
(2} Very good. A few candidates wrongly used (0 73 instead of —————-(0 7 s A
= U
in the caleulation,
[©)
{d) Good. Some candidates failed to count the number of eases correcily, such as they wrongly)
multipticd 3 instead of 3! to the term (0.12)(0.7)(0.08) . @ Excellent.
Some candidates missed the case of 3 deleys ina day.
{&) Good. Some candidates did not realize that a conditional probability is considered here. {b) Good. ‘ . "
Some candidates did not consider the Poisson probabitities as a part of the joint probahility Some candidates used incorrect expressions suchas 1 - (1 - 0.2942)" to find the
inthe of the required conditional probability. required probability.
{©) (i) | Paor.
5 " 1 .
ids e 10 £
Quite 2 number of candidates wrongly used T to find the required mean
number.
(i) | Satisfactory.
Some candidates used €] instead of C§ in the calculation.
{iif) | Very poor.
Many candidates were able to write the related terms for the required probability,
but assigned wrong coefficients to them. "
Marking 9.27 Marking 9.28
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DSE Mathematics Module 1
32, (2013 DSE-MATH-M1 Q13)

-
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9. Binomial, Geometric and Poisson Distribution

{8}  P(the regular maintenance service of 2 lift in a certain month in the estate is unaceeptable)
s, 19 19?
=]~g (l + T + = M
«0.296279646
= (.2963 1A
2)
(b) P(the maintenance service of 2 lift in June of 2014 is the 3rd month unacceptable)
= (3(0.296279646)2 (1 - 0.296279646)° - (0.296279646) M
=0.0906 ’ 1A
@)
{€) The expected total number of unacceptable maintenance services of all Iifts for one year
= 15x12x0.296279646 IM
=53.3303 1A
2
(d} (i) P(a warning letter will be issued for a lift on or before 30th April 2015)
=(0.296279646)° + (1 - 0.296279646)- (0.296279646)° IM+IM
= (.044310205
=0.0443 1A
(i} P(3 or more warning letters will be issued on or before 30th April 2015)
~1-(1-0.044310205)" ~ C}%(0.044310205)(1 - 0.044310205) ——
~ 03 (0.044316205)% (1 - 0.044310205)"°
=~ 0.0265 1A
©)
(@) . . 4919 . .
Good. Some candidates missed out the term ¢™ L the expression
- ,“’(] *%*‘in'z] , while some others missed out the factor ¢ .
@®) Satisfactory. Mistakes found were missing the factor €5 or replacing itby Cf .
(] Poor. Some candidates missed out the factor 15 or 12, while some others used 1.9, the
mean of the Poisson distribution given, instead of the probability found in (a).
@ Poor. Most candidates were not able to analyse the events correctly to caleulate the

o

(]

probabilities,
Some candidates multiplied factors such as Cf , 15 ar % to the probability
(1-0.296279646).0,.296279646" , some multiplied 2 to 0.2962796467 , while some

others wrote 2(1-0.296279646)-0.296279646° without adding 0.296279646* 1o it.
Some candidates used the probability found in (a) instead of that in (d)G).

Marking 9.29
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33.
@

®)

©

= r e e e

(2012 DSE-MATH-M1 Q13)

—

e e

9. Binomial, Geometric and Poisson Distribution

P(at least 2 drunk drivers are prosecuted)
=1-e2? - 3(23) 1A
= (.669145815
= 0.6691 1A
@)
P(<4 drunk drivers are prosecuted | at least 2 drunk drivers are prosecuted)
2 3 4
o3 23 +£+ 23
2t 3t 4 1M for Poisson
0.669145815 IM+IM 1M for conditional prob
=~ 0.8748 1A
3)
{i) P(the third night was the st night to have 22 drunk drivers prosecuted)
= (1-0.669145815)>(0.669145815) M
={0,0732 1A
(i) P(22 drunk drivers prosecuted in each night and totally 10 prosecuted)
232 3 2 3 s
_ c;[e‘” 2.3 ) (8-23 23 ]+3![e_13 23 Ie_u 13' Ie_u 23 }
a e 2 3 st 1M for any one case
232 934 2 233 2 2.3% IMFIML 1M for alf cases
3} 23 2. ~23 2. 3| 23 -2.3 2.
+C{e ——2! Ie ——44 ) +Cz(e —3! ) [e @ J
=0.0471 1A
©)
(a) Excellent. However, a small nunber of candidates forgot the formula of Poisson
probabilities.
(b) Satisfactory. Some candidates failed to write all the terms needed in the numerator,

©} O

wrong numerical answers.

Satisfactory. Many candidates were able to apply the correct method, although some got

(i) | Poor. Most candidates failed to ideatify all the events related to the probability required and
some even used 4.6 instead of 2.3 as the mean of the Poisson distribution.

Marking 9.30
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34.
(a)

(b}

©

(SAMPLE DSE-MATH-M1 Q13)

The required probability
62%702 6210762 432,762
- L6 L8
0! 1! 2!
=0.053617557
~{.0536

Let p be the probability obtained in (a).

The required probability
=-p)® 4 5011 p)° p+ o Ca 1~ )™ p?
= (1~0.053617557)%0 + 80(1 - 0.053617557)7° (0.053617557)

+3160(1 - 0.053617557)7%(0.053617557)?
~ 0.1908

p+(t-p)p+(i—p)2p+..,+(l—p)’"”'p>0.9
1= (1= p)" 09

(-p)" <0.1

min{l - 0.053617557) < In{0.1)

m>41.78274367
Thus, the least number of operators to be checked is 42.
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9. Binomial, Geometric and Poisson Distribution

IM+IM

(3)

IM+IM
1A

[€))]

IM+1A

M

4)

IM for correct cases
IM for Poisson prob

IM for correct cases
1M for binomial prob

IM for geometric prob

DSE Mathematics Module |

35.

(2013 ASL-M&S Q12)

(8} Plthree consecutive mini-buses with at least one empty seat) = 0,6465
U~y =0.6465

A

® O

= - Inf1~ ¥/0,6465)

=2 {correct to the nearest integer)

P{the 5 members cannot get on the first arriving mini-bus together)

. 202 9yl ik gtyd
T A +
u 2 3 E]

=70

{ii} P(the S members will bave to wait for more than fwo mini-buses)

(e} (i)

={Tey

=497

Pthe group of 2 gets on the fiest mini-bus snd the group of 3 gets on the next minif

2,2 -2 432
2’¢ [l—(e‘212e r2: H

2| i 2
=2 -5h)

¢} P{none of the members have to wait for more than two mini-buses)

-2
=[¢" + —-—~2"y {-7e )+ 267 (1 =507}

3 -2 C I 3 -2
{2 LN }{l-[e'h?ﬁuﬁu—n“’ by (BXD & ()X

3 4 B

=[~37e7

9. Binomial, Geometric and Poisson Distribution

1A OR 09473

1A OR 0.8975

IM+IM

{iii) P{the group of 2 go first| some members have to wait for more than two mini-b

et 2, g,
m»-z.-!»mc I+Z+E +e7 (1+2)

202, , 2%
ke [{E 310 ot

1-(1=37¢7%)
6™
I
37674
_2Ee 18
37(e? -3

107 4

IM+IA

1A OR 0.0875

1M for using {e)(i)
1M for any other one case

1A OR 0.3223

1A for any one case

M For sum of geomatric seriac

1A OR 0.5433

[&)

®

®)
©
6]

(iH)

Satisfactory.
Some d

ked that the given probability is
ive arriving mini-buses rather than for

for three
one only.

Good.
Satisfactory.

Fair.
Many candidates hiad difficulty in counting and exhausting
all the refevant outcomes,

Poor,

Some candidates had difficuities in analysing the outcomes

and combining different situations, while some faifed to
gnise that & jonal ity should be

Marking 9.32
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9. Binomial, Geometric and Poisson Distribution

36. (2011 ASL-M&S Q11) ~
(@ () Pdiftis full at G/F)
42 4 & g
=l-e™ 144442 = M
e [+4+Z+3'+4I 3
% (.214869613
=0.2149 1A
(i) P(4 persons gets into the lift and it stops at each floor)
gt 4
gt
-4} M
S-4(3)
=0.0183 1A
(i) P(lift stops at each floor)
et 4 o4 cfa Cs -4+ cics 1M for using (i) and (i
= L __._..__z_.“ _..______2. g (i) and (i)
P + = +0.214869613. pr IM+1M IM for correct cases
~0,1368 1A
[0}
(®) () P(3 persons from different floor waits for the lift)
=Ce?3 ™) M
= 0.0007 1A
(ii) P(2 persons waits for the lift)
~342 ~12452
=il £ ey sl sy v | or &2
2t 2
«0.0004 1A
(iif) Let the number of persons waiting above 62/F be X .
P(3 persons get into the lift at the 62/F | 3 persons wait at the 62/F)
=P(X =0)+P(X =)+ P(X =2)+P(X =3)
-342
_ . e 3 ] . . = IM for 4 cases
=) +CHe®3)e ’){C.’(‘—Z,—}e Py aNe ’»} 1M for the case X =2
M+IM+IM leorthecase X =3
A2 ey a2 s OR z et
Hoa A
~0.1512 1A
&)
(@@ Satisfactory, ]
Candidates seemed to have difficulty in und ding the situation described.
@i Fair,
Candidates were unabls to master the rules of joint probabilities.
[§ih] Poor.
Very few candidates were able to get through this part,
®) () (i) Satisfactory.
(i) Fair.

Candidates had difficulty in exhausting ail relevant cases.
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37 (2008 ASL-M&S Q10)
(2} The required probability &
a1 (390670 39139 392,39 393,39 1M for cases comrect
o [ R IMHM | 10 for Poisson probability
~ 0.546753239
»0.5468 1A
&)
(b) The required probability
= I-P(nobmyctxmmnmf‘omdaﬁer!helthmmwkc}mked)
~ 1 (1-0.546753239)* ™M
~0.9578 1A
Ty
~ Cf (0.546753239)(1 - 0.546753239)° +CF(0.546753239)2 (1 ~ 0.546753230)?
+CF(0.546753239)° (1 - 0.546753239) + (0.546753239)* IM || IM for Binomial prabability
~0.9578 1A
T -
The required probability
~ (0.546753239) + {1 ~ 0.546753239)0.546753239)
+(1~0.546753239)7(0.546753239) + (1 - 0.546753239)° (0.546753239) M 1M for Geometric probability
~0.9578 1A
3
(c) The required probability
= (0.546753239)° + C§(0.546753239)° (1 - 0.546753239)
+C(0.546753239)* (1 - 0.546753239)% IM#+IM m §§§ mﬁmwmy
0096004444
~ 0.0960 1A
3
{(d) The required probability
=« Cf%(0.546753239)8 (1 - 0.546753239)% x-l%
i’ 0.546753239)° (1 - 0‘546753239)x%+ [ IM+1A | IM for form correct
~0.0167 1A
[€))
{e) The required probability
(0.546753239)"% x[(0.546753239)° + C5 (0.546753239) (1 - 0.546753239)]
+C1%(0.546753239)° 1 - 0.546 53 . S IM for denominator using (¢}
L= bd z o B Y 1M+ 1014l 1M for numerator form corroct
096004444 1A for numerator correct
Alternative Solution
The required probabitity e
15, 15 14 lenominator using (c)
. £0.546753239)'5 + €13 (0.546753239) !4 (1 - 0.546753239) M+ 101 Al 1M for numerator form cormect
0.096004444 1A for correct
~0.0163 1A
-
(&) Very good.
®) Very good.
{c} Good.
@ Poor. Many candidates overlooked that a joint probability should be considered.
{&) Fair, Many candidates were able to handle conditional probabilities but some
were careless.
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(2006 ASL-M&S Q12)
The required probability

38.
@

=]

2.606.2‘6 2.612-2’6 262 e«).ﬁ 2.638_2'6
o Tr T Ty

0.2640

Let p be the probability described in (a).

®)

©

@

G

(iif)

The required probability
= p+(-p)p+(-pPp+(-pYp
=1-(- p)*
=1-(1-0.263998355)"

= 0,7066

The required probability

9. Binomial, Geometric and Poisson Distribution

1M for cases correct +
1M for Poisson probability

1A a-} forrt. 0.264
s £V

1M for the 4 cases + 1M for geometric probability

1A a-1 forrt. 0.707

LU ~0.263098355)2(0.263998355) + (1 - 0.263998355)°(0.263998355)| 1M for numerator using (2)

0.70656282

=0.3514

The integer m satisfies P(M sm)>095 .
p+(=p)p+{-pYp+--+(-p)" p>095
1-{-p)" >0.95

{1~ p)™ <0.05

(1-0.263998355)" < 0.05

m1n(0.736001645) < In(0.05)

m>9.773273146

Thus, the least value of m is 10.

Note that ¥ ~B{150, p) .
Themeanof N
=150p

=39.5998

The variance of N
=150p(1~p}

0.263998355)(1 ~ 0.263998355)

29,1455

1M for denominator using (b))

1A (accept 0.3513 )
a-1 forr.t. 0.351

M withhold 1M for bearing an equality sigi

1M for using log or trial and error

1A
R

1A {accept 39.6)
a-1 forr.t. 39.600 eith

3

one

——

1A {accept 29.1456 )
a-1 forr.t. 29,145
——

@

®®
[0
i)

©

Good. Some candidates overivoked the case of & plant without infected feaves.
Good. Some candidates overiocked the case of M =0 .
Good. Many candidates could tackle this part on conditional probability.

Not satisfactory. Only » few candidates were able to formulate the inequality
carcectly and simplify the expression to atrive at the conclusion.

Good. Many candidates could apply the binomial distribution aithough some|
candidates forgot the formulas for the mean and the varjance of the distribution.

Marking 9.35

DSE Mathematics Module 1

39.
(a)

)

&)

(2003 ASL-M&S Q10)

Sample mean
1201+ 14(2) + 10(3) + 6(4) + 2(5) + 1(6)
5+12+14+10+6+2+1

= 2.2

Sample Standard deviation
[1207) + 1427 +10037) + 6(43) + 2(5% )+ 16)* ~(50) (2.2)°
T

5+12+14 410+ 642 +11

=47
414213562

= 14142

10 The requirsd probability

2208l 992,02 993,22
ST T 2t 31
= B ESIS2A%E

= 0.8194

(i) The required probability
=~ C$(0.819352421)* (1 -0.81935242 )"
061072481
= 0.0107

{9, The required probability
C3(0.55)%(0.43)
0.408375

0.4084

u

(i) The required probability

2 12
- 3;2._..22_._(0'552)

shoosritdse
=~ 0.0811

(i) The required probabitity
2 -12 3,22
(2‘2 = j(o.ssf +(2'2 £ }(0.55)’
=

9. Binomial, Geometric and Poisson Distribution

1A

a-1 forrt 1414

)

1M for the 4 cases » 1M for Poisson probability
1A {accept0.8193) a-1 for r.t. 0.819

1M for Binomiat probability + 1M for using ()}

14 a-1 foret 0011
-{6)

IM for (0.55)%(0.45)

a-1 forrt 0.408

1A o1 forrt. 0.081

1M for numerator + 1M for
denominator using {b)(i)

1A a-1forrt 0.139
{7}

Good. Candidates should have used *n~1’ rather
than ‘#° when finding the sample standard
deviation,

Good.  Most candidates were able to apply the
binomial distribution.
Good. A few candid
coefficient *C; .

forgot the binomial

Fair.

Poor. Very few candidates were able to correctly
obtain the required conditional probability.

0.819352421
2 0138925825
= 0.1389
@)
b
(e) ()
(i)
(i)
Marking 9.36
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9. Binomial, Geometric and Poisson Distribution

DSE Mathematics Module 1
40. (2001 ASL-M&S Q11)

Let X, and Xy be the numbers of persons entered the building using
entrances 4 and B respectively within a 1S-minute period.

0 _-32
@ O Porg=g<EL o @

o ~2.7
i) Pry=0)= &0 _ e

0!

(i) P(X,+Xz21) = 1-P(X, =0and X, =0)
= 1-P(X, =0)P(X =0)
= {mg 32727

Gv)  PX,+Xy=2)

= P(X 4 =2)P(Xg = 0)+P(X, =1)P(X, =)+ P(X, =0)P(X, = 2)

232 =32 =32 21 2 -7

3.2)e o 2 Te™™ N 2, -
_By et 32T 27T a7
21 i 1 2

= 17.405¢7%°

(b) (i) Since £ is the most probable number of persons entered
the building within a 15-minute period,
P(X=k~1}SP(X=k) and P(X=k+ 1) <SPX=F)
A Y

Hence G- ST
kA

p FLER Sfif_—i‘
k+1)! At
ASk+1
A-1<k

(i) From (b)(i), k=5.
The probability required
= CI[P(X = PP [1-P(X = BFP(X = &)

oo B9 ’ (59 Y59y e
s st st

~0.0183

Marking 9.37

1A a-]forrt 0.041

1A o~ forr.t 0.067

M1 - ()
1A a-] forr.t. 0.997

IM forthe 3 cases

1A

1A o-1forrt 0.048
()

IM+1M

IM for binomial
IM forall

1A o~} forrt 0018
)

=2 == =

DSE Mathematics Module 1
41. (1999 ASL-M&S Q12

Let N be the number of camplaints received on a given day and
X be the number of complaints involving the time schedule.

@ :

time schedule * resolved
b 0.4 not resolved

manner of drivsm—* resolved
0.8 not resofved

routes * resolved
0.3 not resolved

other things * resolved
0.5 not resolved

P(manner of drivers | not resolved)

o

= S BN e

9. Binomial, Geometric and Poisson Distribution

1A for p, , 1A for P

- 0.35x0.8 2 s o
04%04+035x08+0.13%03+012703  (p,) TAIAL 1M for 21
2 P2
= 0.5195 1A a-1 forri 0.519
§ 105 -t0
) () PW=3) =L 1A
= 0.0378 () 1A
s 1086710 3 3 3 3 ]
() PV=5 and X=3) = 2 {cs 04y 06y?) M| plciesos?)
~ 0.0087 1A | o1 forrr 0.009
{c} n29. (orP(N=n and X=5%)=0 for n<9) M
=10
P(N=n and X=9) = I°; CJ(0.4°(0.6)"° 1A”
* e 1 12
. - x 9 X ¥ x
DI s T
2 3
N P AP
) 1A
= x%* i
(i) PY=9) =3 P(N=nand X=9)
- - 107710 "0.4)° neg
= DGl 047 06) M
© J0" g0 n
= s s e (0.4 % (0.6) 0
o Tagym 06
~10 9
0.4 "
- 5*(——,)~Z° S 1A
91(0.6) 7=% (n - 9)!
~10 : ]
e 7(04)° o ¢ .
EI SR LAY Y b
e (by )
495"
= 5 {or 0.0132) 1A a-} forrt 0.013

Marking 9.38



DSE Mathematics Module 1
42, (1998 ASL-M&S Q11)

(a) Let X be the no. of printing mistakes on P.23, then X~ Po (0.2).
P(X=0)= ?
~ 0.8187

{b) (i} Let p be the probability that there are printing mistakes on a page, then

p=1-e?
Hence N~ Geometric (p) and
PNL3)=PN=1)+P(N=2)+P(N=3)
= p+p(1-p)+ p(i-p)*

=1-(1-p)*
- 1__8-0.6
= 0.4512
(i) Mesnof V= - = —1 _ ~55167
P [me02 *
_ -02
Variance of N = —1——3-‘?- SRR ~24.9168
P (1_3-‘0.2)2

(c) M~ Binomial (200, p) where p = 1-¢™22,
Mean of M = np = 200(1-¢™°%) ~36.2538
Variance of M= np(i- p) = 200e 2 (1~ e%%) ~ 29.6821

. N 1
(@) (i) Y~ Binomial (40, -2-0—0-)‘

1 40
(i) P(r=0)= (l—ﬁ) ~0.8183

Marking 9.39

9. Binomial, Geometric and

Poisson Distribution

IM+1A

iM
IM

IM+1A

1A

1A

1A

1A
1A

1A+1A

IM+1A

DSE Mathematics Module 1
43. (1996 ASL-M&S Q13)
(a) Let X be the number of rainstorms in a year. ¥ ~Po(2)

e 22E

9. Binomial, Geometric and Poisson Distribution

P({=x)= , =0, 1,2 .
P(Y23) =1=PEX=0)+P¥=1)+P{=2)} IM
gt-e“[nz +i] 1A
] 2
=i~Se?
=0.3233 1A
() Let ¥ be the number of years which will elapse before the next occurence
of more than two rainstorms in a year. ¥ ~ Geometric (p=0.3233). iM .
Number of years which will elapse = %-— i M For _1;
=2.0929
=2 1A
() Let.dbetheevent ;)f having at least one serious landslide in city A.
PY=0)=02
Plilx=1.2)=03
Puilxz3)=05
@ P
= PCJY = 0 P(X = 0)+ PCALY = 12)P(Y = 12)+ PCALY 2 3 BY 23)
= 08(e2)+07(de ™2 ) +05(1~Se %) . IM+IA
= 0.6489 1A
Alternatively,
P(d) = 1-P(A) IM#1A
= 1-[02(e7?) +03(4e™?) +05(1 - 3¢71)]
= 0.6489 1A
- PAX=0PX=0)
i) POV =0d) = ———te—————
(i) PLY=0[D) 7
-z
L 08T IM+IM | 1A for the numerator
06489
: iM for the denominator
= 0.1669 1A
(i) The probability that there is no serious landslidz
for at most 2 out of 5 years
= CH1-06389) +CH0.6489)(1~06489)" +C] (06489)7 (1~ 06489 IM#IM
=0.2369 ) 1A
Alternatively,
1-[CH064893(1 - 06489)% + CH(06389)(1 - 06489) + C3(06489)°] | IM+IM
=~ 0,2369 1A
Marking 9.40
3 =3 O F 4 L 3 g j Y £ 1






