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Statistics Area :

7. Further Probability

Further Probability

Further Probability

10. Conditional 10.1 Understand the concepts of conditional
probability and probability and independent events
independence 10.2 use the laws P(4 ~ B) = P(4) P(B | A) and
P(D | C) = P(D) for independent events C and D
to solve problems
11. Bayes’ theorem 11.1 use Bayes’ theorem to solve simple problems

Set notation

Let 4 and B be two events. Suppose that P(4)=0.8, P(B |4)=045 and P(B |4)=0.6,

where A' is the complementary event of A . Find

@  P(B),
) P(4]B),
(¢ P(4UB).

(5 marks) (2018 DSE-MATH-M1 Q1)

Let 4 and B be two events. Suppose that P(4)=0.2, P(B')=0.7 and P(A IB)=0,6, where
B' is the complementary event of B .
@ P(B4).

(b) Are A and B mutually exclusive? Explain your answer.
(c) Are A and B independent? Explain your answer.
(6 marks) (2017 DSE-MATH-M1 Q2)
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7. Further Probability
Let X and ¥ be two events such that P(X)=0.4 , P(¥)=0.7 and P(Y|X)=0.5 .

(a) Are X and Y independent? Explain your answer.
(®)  Find P(XUY) .
(5 marks) (2016 DSE-MATH-M1 Q1)

4 and B are two events. Suppose that P(4)=0.3, P(B)=0.28 and P(B'| A)=0.6, where
A" and B' are the complementary events of 4 and B respectively.
(a) Find P(A‘mB‘) and P(A‘mB) :
(b) Are A and B mutually exclusive? Explain your answer.
(6 marks) (2015 DSE-MATH-M1 Q2)

Let 4 and B be two events such that P(A | B)=0.4 , P(A4UB)=045 and P(B)=0.75,
where B' is the complementary event of B .
(@  Find P(A4nB) and P(4) .
(b) Areevents A and B independent? Justify your answer.
(6 marks) (2014 DSE-MATH-M1 Q7)

Suppose 4 and B aretwo events. Let 4' and B' be the complementary events of 4 and B
respectively. It is given that P(A|B'): 0.6 , P(Aﬁ B) =0.12 and P(A mB') =k ,where k>0.

(@)  Find P(4), P(B) and P(4UB) interms of k.
b) If 4 and B are independent, find the value of k.
(6 marks) (PP DSE-MATH-M1 Q9)

Let 4 and B be two cvents. It is given that P(4)=a , P(B’[A)zi—z and P(4 |B')=§~Z .
(a) Find P(Ar\B') in terms of a .
(b)  Find P(B) intermsof a .
(¢)  Ttis given that P(4~B)=0.1 .
(i) Find the value of a .
(ii) Determine whether 4 and B are independent or not.

(7 marks) (2013 ASL-M&S Q5)

Let 4 and B betwo events. It is given that P(A[B) ==, P(B]A) :% and P(d)=a .

3

4

(@) Find P(AnB) intermsof a .

(b)  Find P(B) intermsof a .

(c)  Ttis given that P(A'mB'):% .
(i) Find the value of « .
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7. Further Probability

(i)  Find the value of P(4B') .

(7 marks) (2012 ASL-M&S Q5)

Let 4 and B be two events of a certain sample space such that P(A U B):] . Denote
P(B)=b and P(AnB)=c ,where 0<b<l and O<c<1 .
(@) Express P(4) intermsof 5 and c .

(b)  Suppose that P(A]B)=% and P(B]A)z% ,

(i) Find the values of 4 and ¢ .
(ii) Arethe events 4 and B independent? Explain your answer.
(7 marks) (modified from 2010 ASL-M&S Q4)

Let 4 and B be two events. Suppose P(AuB)z% , P(A)=a , P(B):% and

P(4 | BY=k .
(a) Find P(AN B) intermsofa.
(b) Find the value of & .
() If A4 and B are independent, find the value of « .
(8 marks) (2009 ASL-M&S Q4)

A4 and B aretwoevents. 4" and B' are the complementary events of 4 and B
. 1 1
respectively. Suppose P(A)=§ , P(AuB):;go— s P(AlB):g and P(B)=k , where

O<k<l .
(a) Using P(A|B) ,express P(AN B) intermsof k .
(b) Find the value of & .
(c) Find P(A'nB) .
(d) Are the two events 4" and B’ mutually exclusive? Explain your answer.
(7 marks) (2008 ASL-M&S Q4)

Let 4 and B are two events with P(4) = @ and P(B) = b, where 0 <a <1 and 0<b <1. Supposc
that P(4'|B)=0.6, P(B|4)=0.3 and P(B'|4)=0.7, where 4’ and B' are
complementary events of 4 and B respectively.
(a) By considering P(4' N B), prove that a +2b = 1.
(b) Using the fact that 4 U B" is the complementary event of A’ B, or otherwise, find the
value of @ and b.

(c) Are 4 and B independent events? Explain your answer.

(7 marks) (2007 ASL-M&S Q5)
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7. Further Probability
A4 and B are two events. Suppose that P(4"B)=0.2 and P(4|B')=0.5, where B’ is the

complementary event of B. Let P(B) =b, where b < 1.
(a) Express P(4ANB') and P(4) in terms of b.
(b) If 4 and B are independent events, find the value(s) of b.
(7 marks) (2006 ASL-M&S Q5)

2 ,
A and B are two cvents. Suppose that P(4|B’) = % , P(B|4) :1—85 and P(B)= 5 where A4

and B' arc complementary events of 4 and B respectively. Let P(4) = a, where 0 <a< 1.
(a)  Find P(4NB).
(b) Express P(A'™ B) interms ofa .
(c) Using the fact that A"U B is the complementary event of 4 B’', or otherwise, find the
value of a .
(d) Are 4 and B mutually exclusive? Explain your answer.
(7 marks) (2005 ASL-M&S Q5)

A and B are two events. Suppose that P(4)=0.75 and P(B)=0.8.Let P(ANB)=k .
(a) Express P(4U B) interms of k.
(b) (i) Prove that 0.55<k <1 .

(ii) Let A'and B' are complementary events of 4 and B respectively. Using (b)(i) and
A"UB' is the complementary event of AMB, or otherwise, prove that
P(4"UB')<0.45

(7 marks) (2004 ASL-M&S Q1)

A and B are two events. Suppose that P(4|B)=0.5 , P(B|4)=0.4 and P(4UB)=0.84. Let
P(4)=a,wherea>0.

(a) Express P(4NB) and P(B) in terms of @ .

(b) Using the result of (a), or otherwise, find the value of a .

(c) Are A and B independent events? Explain your answer briefly.
(7 marks) (2003 ASL-M&S Q4)

A and B arc two independent cvents. If P(4) = 0.4 and P(AuU B) =0.7, find P(B) .
(4 marks) (2001 ASL-M&S Q1)
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7. Further Probability

Tree Diagram, Conditional Probability and Bayes' Theorem

18.

20.

A box contains six cards numbered 1,2 ,3,4, 5 and 6 respectively.

(a) Three cards are drawn randomly from the box one by one with replacement. Given that the
sum of the numbers drawn is 7, find the probability that the number 1 is drawn exactly two
times.

(b) If the card numbered 6 is taken away before three cards are drawn, will the probability
described in (a) change? Explain your answer.

(6 marks) (2015 DSE-MATH-M1 Q2)

A bag contains 2 white balls and 5 yellow balls. In a survey, cach interviewee draws a ball
randomly from the bag. If a white ball is drawn, then the interviewee considers the question ‘Are
you a smoker?’. If a yellow ball is drawn, then the interviewee considers the question ‘Are you a
non-smoker?”.
Finally, the interviewee answers either “Yes” or ‘No’. Let P be the probability that a randomly
selected interviewee is a smoker.
(a) Express, in terms of p , the probability that a randomly selected interviewee answers “Yes’.
(b) In this survey, 50 out of 91 interviewees answer “Yes’.

(i) Find p .

(i)  Given that an interviewee answers ‘No’, find the probability that the interviewee is a

non-smoker.
(6 marks) (2015 DSE-MATH-M1 Q3)

A company produces microwave ovens by production lines 4 and B. It is known that 4% of all

microwave ovens fail to function properly and that 2% of microwave ovens produced by line 4
2 : ; : 2
fail to function properly. Among the microwave ovens which function properly, 3 of them are

produced by line B . Suppose a microwave oven is randomly selected.
(a) What is the probability that the microwave oven is produced by line B and functions
properly?
(b) What is the probability that the microwave oven is produced by line 47
(c) If the microwave oven is produced by line B, what is the probability that it functions
properly?
(5 marks) (2014 DSE-MATH-M1 Q8)
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7. Further Probability
In a shooting game, one member from each team will be selected to shoot a target three times. The
team will get a prize if the target is hit at least once. Team A consists of Mabel and Owen, with the
probability that Mabel is selected to shoot being 0.7. Suppose that the probabilities of Mabel and
Owen to hit the target in each shot are 0.6 and 0.5 respectively.

(a) Find the probability that Team A will get a prize if Mabel is selected.

(b) Find the probability that Team A will get a prize.

(c) Given that Team A does not get a prize, find the probability that Owen is selected.

(6 marks) (2013 DSE-MATH-M1 Qg8)
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22. In a game, there are two bags, 4 and B , each containing 5 balls. Bag A4 contains 3 red and 2 26. A department store uses a machine to offer prizes for customers by playing games 4 or B . The

blue balls, while bag B contains 4 red and 1 blue balls. A player first chooses a bag at rand . . ;8
i ¢ e Dalls. £ piayet Hrst chooses a bag at rancom probability of a customer winning a prize in game A4 is % and that in game B is i Suppose

and then draws a ball randomly from the bag. The player will be rewarded if the ball drawn is blue.

The ball is then replaced for the next player's turn. cach time the machine randomly generates cither game 4 or game B with probabilities 0.3 and 0.7
(a) Find the probability that a player is rewarded in a particular game. respectively.
(b) Two players participate in the game. Given that at least one of them is rewarded, find the (a) Find the probability of a customer winning a prize in 1 trial.

probability that both of them are rewarded. (b) The department store wants to adjust the probabilities of generating game 4 and game B so
© IF 60 players are rewarded, find the expeoted number of players among them having drawn that the probability of a customer winning a prize in 1 trial is 2 . Find the probabilities of

a bluc ball from bag A4 3

(5 marks) (PP DSE-MATH-M1 Q7) generating game A and game B respectively.
(6 marks) (2000 ASL-M&S Q8)
23. The percentage of local Year One students in a certain university is 90% , among whom 5% are

enrolled with a scholarship. For non-local Year One students, 35% of them are enrolled without a
scholarship. 27. Three control towers 4, B and C are in telecommunication contact by A
(a) If a Year One student is selected at random, find the probability that the student is enrolled means of three cables X, ¥ and Z as shown in the figure. 4 and B

with a scholarship. remain in contact only if Z is operative or if both cables X and Y are
(b) Given that a selected Year One student is enrolled with a scholarship, find the probability operative. Cables X, Y and Z are subject to failure in anyone day with V4 Y

that this student is a non-local student. probabilities 0.015, 0.025 and 0.030 respectively. Such failures occur

(4 marks) (SAMPLE DSE-MATH-M1 Q4) independently.
(a) Find, to 4 significant figures, the probability that, on a B C
24. Twelve boys and ten girls in a class are divided into 3 groups as shown in the table below: particular day, X
(a) both cables X and Z fail to operate,
Group A Group B Group C (b) all cables X', Y and Z fail to operate,
Number of boys 6 4 2 (c) A and B will not be able to make contact.
Number of girls 2 3 5 (b) Given that cable X fails to operate on a particular day, what is the probability that 4 and B
are not able to make contact?

To choose a student as the class representative, a group is selected at random, then a student is () Given that 4 and B are not able to make contact on a particular day, what is the probability

chosen at random from the selected group. that cable X has failed?

(a) Find the probability that a boy is chosen as the class representative. (7 marks)

(b) Suppose that a boy is chosen as the class representative. Find the probability that the boy is (7 marks) (1999 ASL-M&S Q7)

from Group A.
(5 marks) (2002 ASL-M&S Q5) 28. A factory produced 3 kinds of ice-cream bars 4 , B and C in the ratio 1: 2 : 5. It was reported that
some ice-cream bars produced on 1 May, 1998 were contaminated. All ice-cream bars produced on
25 Inthe election of the Legislative Council, 48% of the votes supports Party 4 , 39% Party B and that day were withdrawn from sale and a test was carried out. The test results showed hat 0.8% of
13% Party C . Suppose on the polling day, 65% , 58% and 50% of the supporting voters of Parties kind 4, 0.2% of kind B and 0% of kind C were contaminated.
A, B and C respectively cast their votes. (a) An ice-cream bar produced on that day is selected randomly. Find the probability that
(@) Avoter votes on the polling day. Find the probability that the voter support Party B . (1) the bar is of kind A and is NOT contaminated,
(b) Find the probability that exactly 2 out of 5 voting voters support Party B . (i) the bar is NOT contaminated.
(7 marks) (2001 ASL-M&S Q7) (b) If an ice-cream bar produced on that day is contaminated, find the probability that is of kind
A.

(6 marks) (1998 ASL-M&S Q6)
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29.

30.

A company buys equal quantities of fuses, in 100-unit lots, from two suppliers A and B. The
company tests two fuses randomly drawn from each lot, and accepts the lot if both fuses are
non-defective.
It is known that 4% of the fuses from supplier A and 1% of the fuses from supplier B are defective.
Assume that the qualities of the fuses are independent of each other.
(a) What is the probability that a lot will be accepted?
(b) What is the probability that an accepted lot came from supplicr A?

(6 marks) (1996 ASL-M&S Q6)

An insurance company classifies the acroplanes it insures into class L (low risk) and class A (high
risk), and estimates the corresponding proportions of the aeroplanes as 70% and 30% respectively.
The company has also found that 99% of class L and 88% of class H aeroplanes have no accident
within a year. If an aeroplane insured by the company has no accident within a year, what is the
probability that it belongs to
(a) class H?
(b) class L?

(7 marks) (1995 ASL-M&S Q5)

In asking some sensitive question such as “Are you homosexual?”, a randomized response
technique can be applied: The interviewee will be asked to draw a card at random from a box with
one red card and two black cards and then consider the statement ‘I am homosexual” if the card is
red and the statement ‘I am not homosexual” otherwise. He will give the response either “True’ or
‘False’. The colour of the card drawn is only known to the interviewee so that nobody knows which
statement he has responded to. Suppose in a survey, 790 out of 1200 interviewees give the response
“True’.
(a) Estimate the percentage of persons who are homosexual.
(b) For an interviewee who answered ‘True’, what is the probability that he is really
homosexual?
(7 marks) (1994 ASL-M&S Q7)
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Section B

32.
TY | TY | TY
©|1Y|©
TY |© | TY
Figure (a) Figure (b)

A soft-drink company proposes a promotion programme by attaching a scratch card to each can of

soft drink. Every card has nine squares, with 3 or 4 randomly selected squares each containing a

smiley face and in each of the rest a 'TY' denoting "Thank You'. An example is shown in Figure (a).

All squarcs arc covered by metallic films (see Figure (b)).

(a) A customer is asked to rub off the metallic films on 3 squares of a scratch card. If 3 smiley
faces are found, the customer will win a prize. Find the probability that the customer can
win a prize if the card has
(1) 3 smiley faces,

(i) 4 smiley faces.
(2 marks)

(b) If the company wants to set the probability of winning a prize to be at most 6_10 , what
should be the largest value of the proportion (p) of the cards with 4 smiley faces?

(3 marks)

(c) The company then produces the scratch card according to the proportion p found in (b). The
company changes the rule of the game that customers will be asked to rub off the metallic
films on 4 squares now and the prizes will be given as follows:

Gold Prize  — exactly 4 smiley faces are found on 1 card
Silver Prize — exactly 3 smiley faces are found on 1 card
Bronze Prize — exactly 2 smiley faces are found on each of 2 cards
Find the probability of winning
(i) a Gold Prize with 1 card,
(ii) a Silver Prize with 1 card,
(iii)  one or two prizes with 2 cards.
(10 marks)
(2009 ASL-M&S Q10)
7.10
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In a promotion period of an clectronic shopping card with spending limit of $3 000 , cardholders
who spend over $400 in the maximum amount transaction are classified as VIPs and are eligible for
entering an online "click-and-get-point" game once. The rules of the game are detailed in the
following table.

Spending ($x) | VIP Category Number of clicks allowed
400 < x <800 Silver 1

800 < x <1000 Gold 2

1000 < x <3000 Platinum 3

The probabilities to get 1,2, 3 and 4 points on a single click are 0.4, 0.3, 0.2 and 0.1 respectively.
The total number of points got in a game can be exchanged for a cash rebate according to the
following table.

Total number of points Cash rebate
l1to3 $20
4t09 $50

10 to 12 $200

It is known that among the VIPs, 25% belong to Silver, 60% belong to Gold and 15% belong to
Platinum.
(a) In a certain completed game, find the probability

(i) of getting exactly 3 points if the player is a Gold VIP;

(ii) of getting exactly 3 points;

(iii)  that the player is a Gold VIP given that the player gets exactly 3 points.

(5 marks)
(b) Find the probability that the player gets a cash rebate of exactly $ 20 in a certain completed
game.
(2 marks)
(c) In a certain completed game, find the probability that the player gets
(1) exactly 10 points;
(ii) a cash rebate of exactly $ 200 .
(3 marks)

r-
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7. Further Probability
(d) Rescarch data reveal that 70% of cach category of the VIPs will complete the game. A

manager of the card company proposes offering a 4% direct cash rebate of the transaction to

all VIPs instead of the online game. However, a senior manager, Winnie, thinks that the

cost of that proposal will certainly be higher than the expected cash rebate of the online
game.

(1) Do you agree with Winnie? Explain your answer.

(i1) Another senior manager, John, thinks that the cost of offering a 2% direct cash
rebate to all VIPs will certainly be lower than the expected cash rebate of the online
game. Do you agree with John? Explain your answer.

(5 marks)
(2010 ASL-M&S Q11)

Boys B, , B, and girls G, , G, are students who have qualified to represent their school in a

singing contest. One boy and one girl will form one team. The team formed by B, and G, is

denoted by B, G, ,wherei=1,2and;=1,2.A team can enter the second round of the contest

if both team members do not make any mistakes during their performance. Suppose that a student
making mistakes in a performance is an independent event, and the probabilities that B, , B, ,
G, and G, do not make any mistakes in a performance are 0.9, 0.7, 0.8 and 0.6 respectively.
(a) List all the possible teams that can be formed.

(1 mark)
(b) Find the probability that B, G, can enter the second round of the contest.

(1 mark)
(c) If a team is selected randomly to represent the school, find the probability that the team can

enter the second round of the contest.

(2 marks)
(d)  If two teams B, G, and B, G, are formed to represent the school, find the probability
that
(1) exactly one team can enter the second round of the contest,
(i) at least one team can enter the second round of the contest.
(5 marks)
(e) Suppose that two teams are allowed to represent the school and each student can only join
one team.
(1) If the two teams are formed randomly, find the probability that exactly one team can

enter the second round of the contest.
(i1) How should the teams be formed so that the school has a better chance of having at
least one team that can enter the second round of the contest?
(6 marks)
(2000 ASL-M&S Q13)
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Set notation

1.

2.
(2)

®

©

(2018 DSE-MATH-M1 Q1)

(2017 DSE-MATH-M1 Q2)

7. Further Probability

P(B1 4)
_ P(4] B)P(B)
P(4)
_B(4]BYI-P(B)
P(4)
” 0.6(1-0.7) M
0.2
=09 1A
P{(ANB)
= P(A| B)P(B)
=P(4| B)(1-P(B"))
=0.6(1-0.7)
=0.18
#0 M
Thus, 4 and B are not mutually exclusive. 1A fit.
Notethat P(4|B)=0.6#02=P(4) . M
Thus, A and B are not independent. 1A £t
Note that P(An B)=0.18%0.06 =P(4) P(B) . iM
Thus, 4 and B are not independent. 1A & 1.
{a) Very good. Over 90% of the candidates were able to find the value of P(B|A) by using
Bayes’ Theorem.
) Very good. Most candidates were able to conclude that 4 and B are not mutually
exclusive events.
{©) Very good. About 80% of the candidates were able to conclude that 4 and B are not
independent events.
Marking 7.1
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(2016 DSE-MATH-MI1 Q1) 4. (2015 DSE-MATH-M1 Q2)
P X) —
~05 (a) P(A'nB")
%07 =P(B'| AYP(4")
=P} M =0.6(1-0.3) IM
Thus, X and Y are not independent. 1A ft =0.42 1A
PX)P(Y) P(4'nB)
={0.4%0.7) =P(4)-P(4'nB)
=028 =1-03-042 1M
PXAY) =028 i
=PI X)P(X) (b) Notethat P(B)=P(An B)+P(ANB) .
jf}‘);)(“-“) Since P(B)= P(4' " B)=028 , wehave P(AnB)=0 . ™
o Thus, 4 and B are mutunally exclusive. 1A it
X NY)=P(X)P(Y) ™ol e (6)
Th ;
us, X and ¥ are not independent. 14 LL (@) Very good. Most candidates were able to find the value of P(4'n B') while a few
P(XY) candidates failed to find the value of P(4' B) properly.
=P(r | 0PCY) {b) Fair, Many candidates mixed up mutually exclusive events with independent events. Only
=(0.5)0.4) M some candidates were able to mention P(4N B)=0 to conclude that 4 and B are
=02 mutually exclusive events,
P(XuUY)
=P +PM-PXND) 5. (2014 DSE-MATH-M1 Q7)
=04+0.7-02 M
=09 14 (2) P(4nB)=P(B)P(4]B)
........ 5) =(1-0.75)x04 M
=0.1 1A
(a) Very good. More than 70% of the candidates were able to mention P(Y'|.X)= P(¥) or
P(XNY)#P(X)P(Y) toconclude that 4 and B were not independent events. Only P(AUB) = P(4)+P(B)-P(4N B)
some candidates were unable to show their numerical values in comparison. 0.45=P(A)+(1-0.75)-0.1 M
P(4)=03 1A
(b) Very good. A very high proportion of the candidates were able to use the identity
PXUY)=P(X)}+P(Y)-P(XNY) to find the value of P(XUY) while a few
candidates were unable to find the value of P(X NY) . (b) P(4|B)=04
#P(4) iM
Alternative Solution
P(A)P(B)=0.3x0.25
=0.075
#P(4NB) M
Hence 4 and B are not independent events. 1
()
(@) Excellent.
(b) Good.
Few candidates wrote P(4 N B)=0.1 for (a) and then
P(A)-P(B)=-#0.1#P(4 N B) for (b); while others tried to make conclusion by
comparing P(4 N B) with 0, or P(4|B) with P(4)-P(B).
6. (PP DSE-MATH-M1 Q9)

Marking 7.2

Marking 7.3
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7. Further Probability

(@ P(A)=P(ANB)+P(ANB)
=0.12+k 1A
P(AIB) = P(A(\,B)
P(B)
T -
1-P(B)
p(B)=1-X 1A
3
P(AUB)=P(A)+P(B)-P(ANB)
=(0.12+k)+(1-§;—(—jw0.12 M
=1 —Z’i 1A
3
(b) If A and B are independent, P(A)P(B)=P(ANB) .
(0J2+k)(l~—%)=0.12 M
2
0.8k~
3.‘ ----------------
k=0.48 ;o1 0 (rejected): 1A
Alternative solution 1
If A and B are independent, P(A)=P(AlB") .
0.12+k=0.6 M
k=0.48 1A
Alternative solution 2
If A and B are independent, P(A)P(B)=P(ANB") .
(0.12+k)(5?kj=k IM
2
Sk -0.8k =0
3 -
k=0.48 ior 1A
Alternative solution 3
If A and B are independent, P(AIB)=P(AIB") .
PACE) _pia1py
P(B)
0.12
T 0.6 IM
l_;
3
k=048 1A
©)
(@) A8AS o R A ARET P(AY=P(ANB)+P(ANB) FiRLIE

P(AUBY=P(A)+P(B) ~

®) AR o B A RN R A B R AR AR

7. (2013 ASL-M&S Q5)

Marking 7.4

DSE Mathematics Module 1

(a) P(ANB)=P(B'| 4)-P(4)
27

=—u
32

(b) P(AnB')=P(4| B)-P(B)

27 27
Pl
31

P(B)=1-"=
(B) 27

(€) (i) PA=PANB+P(ANE)
a:0.1+gz-a
32

a=0.64

(i) P(A)-P(B)= (0.54)[1-—2—% (0.54)]

={.2432
#P(AdNB)
Hence 4 and B are not independent,

7. Further Probability

1A

1A

1
0

Good,

nrixed up the events B and its complement 8’|

Some candidates were not able to apply the definition of independent events and some

Marking 7.5
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8.

(2012 ASL-M&S Q5)

@ PUNBY=P(AR(B] 4)

3
8

() P(ANB)=P(B)P(4]B)

©)

9.
@

®)

3a_3

TP
a
P(B)—E
(i) P(4UB)=P(4)+P(B)~P(ANB)
felegsl 38
16 2 38
1
a=—
2
N n_PANB)
(i) P(AIB)——-~——P(33
=P(A)—P(AhB)
1-P(B)
131
_2 82
1.1
I-=x—
2 2
=l
12

r—

= e =

7. Further Probability

M For numerator

Very good.

intersection of events.

Nevertheless, some candidates were not familiar with the operations of complement and

(2010 ASL-M&S Q4)
© P(AUB)=P(4)+P(B)-P(ANB)
L I=P(A)+b-c
ie. P(A)=1+c-b

P(4NB)

0 P(4]B)= 5

=2¢ (6]

c=2-2b @)
Solving (1) and (2), we have b=0.8 and c=04 .

(il P(AP(B)=(0.6)0.8)= 0.4 =P(4N B)

Alternative Solution 1
P(A41B)=0520.6=P(4)

Alternative Solution 2

P(BlA):% #0.8=P(B)

Hence the events 4 and B are not independent.

1A For P(AUB)=1

1A

M For conditional probability
N <

For either one
<
TAHIA

1 Follow through
W)

definition and concept of independent events were also not well mastered.

Poor. Many candidates were not familiar with the basic concept of exhaustive events. The}

Mark

ing 7.6
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10.

(@

®)

©

(2009 ASL-M&S Q4)

& =

P(AU B)=P(A)+P(B)~P(4AN B)
3 e+l opunn 1A
12 4
ie. P(AnB):a-% A
P(B)P(4|B)=P(4AN B
[1-P(B))-P(4| B) = P(4)~P(4 " B)
. (l—l)k=a—(a-—vl) MHIM+IM
4 6
2
ie k== 1A
1€, 9
Since 4 and B are independent, P(AB)=P(A4)xP(B) .
P Y, | ™M
6 4
a=2 A
9
Alternative Solution
Since 4 and B are independent, P(4|B’)=P(4) .
a=k M
=2 1A
9
—a—

e B

7. Further Probability

OR ---=P(4L B)-P(B)

Very good. Most candidates were able to master the basic rules of probability.

Marking 7.7
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11. (2008 ASL-M&S Q4)

@ P(AnBy=P(4|B)-P(B)

7. Further Probability

]
s 1A
®) P(4UB)=P(4)+P(B)-P(4n B)
A .
"2 s 6 i
T TR 1A
(¢} P(4'~B)=P(B)-P(ANB)
=[i)_l(i
10) 10 IM
Alternative Solution
P(A’' " B) = P(4 U B)~ P(A)
3L
205 M
=L
2 A
@& PANB)=1-F(AUB)
1=
20
Alternative Solution
P(A' N B} =P(4A")~P(4'"B)
1 1
-(-3-G)
ternative
P(A'nB)=P(4)+P(B)-P(4'LB")
= P(4")+P(B)-P((4 N B))
(-2t
5 10 6 10
_iT
©20
®0 M For P(A'nB)=0 -
Hence A’ and B’ are not mutually exclusive. 1 Follow through
Y+ BBy =[1-1)4[1-2
5 10
-
2
#P(A"UB") since P(A/UB)LI IM | |[For P(4)+P(B")# P(4'U B")
Hence A' and B’ are not mutually exclusive, 1 Follow through
[0

'Very good, except part (d) where many candidates were not sure of the definition of “mutually
exclusive” events and confused with that of “independent” events.

Marking 7.8
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12. (2007 ASL-M&S Q5)
(®  P(4'NB)
" =P(B| AYP(A")
=0.3(1-a)

P(A'NB)
=P(A'| BYP(B)
=0.6b
Hence, we have 0.6b= 0.3(1-a) .
Thus, we have a+2b=1 .

®)  P4nB)
=P(B'| A)P(4)
=0.7a
P(A\u B}
=1-P(4'nB)
=1-0.65
Note that P(AUB)=P(4) +P(B)-P(ANB’) ,
Hence, we have 1-0.6b=a+(1-5)-0.7a

So, we have 3a=4b .
.Solving @+2b=1 and 3a=4b , wehave a=04 and =03 .

7. Further Probability

M

1 either one

1M for complementary events

M

1A for both correct

P(ANBY)
=P(B'| HP(4)
=0.7a
P(AUB")
=1-P(4'nB)
=1-03(1~-a)
=0.7+03a
Note that P(4W B}y =P(A)+P(B)-P(ANB) .
Hence, we have' 0.7+03a=a+1-5-0.7a
So, we have 5=03 .
By (a), we have a+2(0.3)=1 .
Thus, we have a=04 .

1M for complementary events
1M
- 1
both correct
1A commmem——————————— i

{c

2

we have P(ANB)=0.12=(0.4)(0.3)=P(4)P(B) .
Thus, 4 and B are independent events.

Since P(ANB)=P(d)~P(ANB") , P(4)=04 and P(ANB)=028 ,

1M for relating P{(4M B) and P(4)P(B)
1AfL

With the help of P(B)=03 , wehave P(4NB)=P(4)P(B) .
Thus, 4 and B are independent events.

Since P(A)=a , wehave P{(ANB)=P(A)-P(ANB)=a~07a=03a . .

1M for relating P(AM B) and P{A)P(B)
1Aft

Since - P(4'] B)=0.6 , wehave P(A4|B)=1-P(A'|B)=1-0.6=04 .
With the help of P(4)=0.4 , we have P(4|B)=P(4) .
Thus, 4 and B are independent events.

1M for relating P(A4|B) and P(A4)
1Afx

(7}

events are also involved.

Fair. Some candidates could not apply the laws of probability especially when complementary

Marking 7.9
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13.

®

(&)

(2006 ASL-M&S Q5)

P(ANB)
P(B)
_P4NB)
05=—LC
P(ANB)=0.5(1-b)

P(A)
=P(ANBY+P(ANB")
=02+0.5(1-b)
=07-0.55

P(4]BY)=

P(A B)=P(A)P(B)
0.2=(0.7-0.50)b

552 ~7b+2=0

b=04 or b=1 (rejected)
Thus, we have 5=04 .

= = 1 f

— 1 e =

7. Further Probability

M
1A accept 0.5 - 0.55

1M for using (2) + IM for using independence

1A

Since A4 and B are independent events, we have P(A B) =P(A)P(B) .
So, we have P(4| BYP(B') = P(A B = P(A) - P(A)P(B) = P(A)P(B) .
Since P(B)#0 , we have P(4]B)=P(4) .

By (a), we have 0.5=0.7~0.55 .

Therefore, we have 0.56=0.2 .

Thus, we have b=04 .

1M for using () + IM for using independence

1A

R—

Good. Some candidates confused the definition of ‘mutually exclusive events’ with the
definition of ‘independent events’.

Marking 7.10
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14.
(@)

®)

©

@

(2005 ASL-M&S Q5)

P(ANBY
=P(4| BYP(B")

5 2
=X

P

PANB)
=P(B] AYP(A)
8
~G2XI-a)
P(A'UB)
=1-P(ANB)
=1-5 (by(@)
3

e »
Note that P(4"U B)=P(4"}+ P(B)-P(A'NB) .

Hence, we have -:—=(l——a)+%—(%)(l -a) (by(b)).

Qe

Thus, we have a=

P(A) =P(ANB)+P(4N B, P(A):% (by ()

- and P(AnB'):-i- (by (@)

P(AnB)=0
Thus, 4 and B are mutually exclusive,

r—

e &=

7. Further Probability

IM can be absorbed ==~==~~

1A or equivalent

—

IM accept P(A)+ P{A' A B) = P(B) + P(AN B")

1M for using (b)

1A

1A must show reasons
(7)

Good. Some candidates confused the definition of ‘mumally exclusive events' with the

definition of “independent events’.

Marking 7.11
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15.

@

®

(2004 ASL-M&S Q1)
“ P(AUB)
=P(4)+P(B)~P(AN B)
=0,754+0.8—k
=155~k

M v PAUB) <1
oo 155-k <1 (by (@)
Therefore, we have k20.55 .
- P(AnB)<1
S ksl
Thus, we have 0.55<5k<1 .

@) P(4'wB)

=1-P(ANB) (since 4'UB' isthe complementary éventof 4N 3B )

=1-k

<1-0.55
=0.45 .
Thus, we have P(AiuB’) <045 .

(by O®)

7. Further Probability

1M can be absorbed
1A

1M can be absorbed . ==~~~ :

1

P4y
=1-P(4)
=1-0.75
=025

P(BY)
=1-P(B)
=1-0.8
=02

P(A' U B
=P(4)+P(BY)~P(4' "B
=0.25+0.2~P(4'NB")
=045-P(A'NB")
<045 (RS

1 i

D

Good. Most candidates knew that any probability is between 0
and 1 but some could not state the fact that £ <1 .

Marking 7.12
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16. (2003 ASL-M&S Q4)
() P(dnB)=P(4) P(B|4)
P(ANB) = 0.4P(4)
P(ANB) = 0.4a

P(4NB) = P(B) P(4|B) = 0.5P(8)
0.4a = 0.5P(B)
) =04
BE)=g5e
P(B) = 0.8a

7. Further Probability

IM  can be absorbed ~-=---~ t

1A t
either one
)

(P(AB) = P(4) P(BIA)

P(ANB) = 0.4P(4)

P(AB) = 0.4a

P(AUB) = P(4) + P(B) - P(4B)
0.84 = 2 + P(B) - 0.4
P(B)=0.34 - 0.6a

IM can be absorbed
1A

1M can be absorbed
1A

P(ANB) = P(B) P(4|B)

P(8) =2 P(4nB)

P(AUB) = P(4) + P(B) — P(4NB)
0.84 = @ + 2 P(ANB) - P(4NB)
P(ANB) = 0.86 ~ a

1M can be absorbed

1M canbe absorbed
1A accept P(4B) = 1.8a - 0.84

P(B) =168 ~2a 1A accept P(B) = 0.8a
(b) P(4UB)=P(A) + P(B) - P(ANB)
0.834 =a +0.8¢ - 0.4a (by(a)) IM can be absorbed
0.84 = 1.4a
a=06 1A
P(4NB) = P(B) P(4|B) = 0.5P(B)
0.4a = 0.5P(B)
0.4
P8y =24
By =350
P(B)=0.8a
0.82=0.84 ~0.6¢ (by(a))
14a=0384
e¢=0.6 1A
P(ANB) = P(4) P(B]4)
P(ANB) = 0.4 P(4)
0.84 ~q=04a
a=0.6 1A
(€} o P(4) P(B) = (0.6)(0.8)(0.6) = 0.288 ¢ 0.24 = (0.4)(0.6) = P(AnB) M
~ 4 and B are not independent, 1A
P(A4|B)=0.5=0.6=P(4) M
4 and B are not independent. 1A
(D)

A

Fair. Concepts of indep
events have to be
istinguish the formmulas for i

events and it Tusi
thened. Some candidates were unable to
and union under general

and s;eciﬁc conditions.

17. (2001 ASL-M&S Q1)

Since P(4\UB) = P(4)+P(B)-P(4N B)

and P(ANB) = P(4)P(B)
0.7=0.4+P(B)-0.4P(B)
P(B) =0.5 '
Marking 7.13
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e = e

7. Further Probability

Tree Diagram, Conditional Probability and Bayes' Theorem

18.
@)

®)

19.
(a)

(b)

(if)  The required probal

%0.3902439024
~0.3902

bility

(2015 DSE-MATH-M1 Q2)
The required probability
1 3
[E] 3) 5
- 3 IMHIMTIM| M or (%J + 1M for numeratoc + 1M for denominstor
&) (3+31+3+3)
1
=3 A
The required probability
3
1
(gj ©]
— 1M
G) (3+31+3+3)
=L
5
Thus, the required probability will not change. 1A fit.
e (6)

(a) Good. Some candidates were unable to count the correct number of relevant outcomes for
the sum of 7 , hence unable to work out the denominator of the required probability
properly.

(b} Fair. ~ Although many candidates guessed correctly that the required conditional
probability remains unchanged, they were unable to provide a mathematical argument to
Jjustify the guess.

(2015 DSE-MATH-MI1 Q3)
The required probability

=%p+;(l~p) IM for rs+(1-r)(1-s)
53 1A

7
() 5_"'73_1’ = _;.(ll M for using (a)

5
= 1A
e
p%0.384615384 rt. 0.3846
p~ 03846

M for numerator using (b)(i)

r.t. 0.3902

@

®) (@
)]

Good. Some candidates did not simplify the answer and some candidates failed to give an
answer as an expression in terms of p .

Very good. Most candidates were able to set up an equation by using the result of (a).

Good. Some candidates failed to use the result of (b)(i) to find the required probability.

r—

Marking 7.14
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20.

(a)

(&)

()

(2014 DSE-MATH-M1 Q8)

P(the selected microwave oven is produced by line B and functions properly)

e

T —

e N — N

7. Further Probability

2 3 A
=(1-0.04)x= function
3 properly
=0.64 1A ™y
> fail to
P(4) P(functions properly | A} = P(functions properly) P(4 | functions properly) " ﬁmclioln
properly
P(A4) (1—0.02)=(l—0.04)(1——§~} M
16
P(A)=— 1A OR 0.3265
49
P(functions properly | B)= 161% M
T4
=15 1A | OR 09503
825
®)
(ay Very goad.
{b) Poor.
Most candidates did not und d the of the conditional probabilities
given,
(O] Fair.
Many candidates used correct methods but obtained wrong answers, because their
answers to (a) or (b) were wrong.

Marking 7.15
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21. (2013 DSE-MATH-M1 Q8)

7. Further Probability

(a) P(getaprize | Mabel)=0.6+0.4x0.6+0.42 x0.6 v | OR TEU=06)
=0.936 1A OR (0.6)* +C}(0.6)%(0.4)
+C}H0.6)(0.4)
(b} P(getaprize | Owen)=0.5+0.5x0.5+0.5% x0.5 OR 1-(1-0.5)
=0.875
<o P(win)=0.7x0.936 + 0.3x0.875 M
=0.9177 1A
) 0.3% (i -0.875) 0.3%(1-0.5)°
P{O d t get = sl i
{c) P{Owen |does not get a prize) 09177 1M WEETT
375
7823 1A OR 0.4557
6)
(a) Fair. Many candidates actually found P(Mabel is selected and Team A gets a prize) instead
of the required probability.
{b) Good.
(c) Satisfactory. Quite a number of candidates were weak in applying Bayes’ theorem.’
22. (PP DSE-MATH-M1 Q7)
5 12 11
a) P(aplayer is rewarded) = —-—+4—-—
(a) P(aplay ) 5353
=03 1A
.3x0. .3x0.3
(b} P(both players are rewarded | one player is rewarded) = WO?TE%%WE M OR %
-1 1A | OR 0.1765
17
1x2
(¢) E(no. of players having drawn a blue ball from A )= 60x-2—2 M
3
=40 1A
(5)
() B o
(b) WA o ERR A EEREEMEA AN -
() A o KRS B A AT SR S -

23. (SAMPLE DSE-MATH-M1 Q4)

(2)  The required probability
=0.9%0.05+0.1x(1-0.35)
=0.11

(b)  The required probability
_ 0.1x(1-0.35)
0.11

Marking 7.16

M For pypy +(1-p1)p3
1A
,
M For denominator using (a)
1A OR 0.5909
4)
& _ = 4 <
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24.
@

®)

(b)

26.

(®)

(2002 ASL-M&S Q5)
The required probability

7 ”
5 (=04667)

(2001 ASL-M&S Q7)

The required probability
_ 0.39%x0.58

7 0.48%0.65+0.39%0.58+0.13x0.5
=0.375 ®

The required probability
= C3(0.375)%(1-0.375)°
=0.3433

(2000 ASL-M&S Q8)

The probability of a customer winning a prize in 1 trial

= 0.5 2)+O‘7(2]
9 6

=0.75

Let x and y be the probabilities of generating games A and B respectively.

3 5 2
Then —x+=—y=—
5778773
and xX+y=
5 2
—x+=(l-x)=—=
Trg-n=3
5§ 5 2
s i
6 18 3
x=z (or 0.6)
5

The probabilities of generating game { and game B are

2 (or0.6) and % (or0.4) respectively.
2

Marking 7.17

7. Further Probability

1A

1A a-1forrt 0.536

1M + 1A (1A for numerator)

1A a-1 forr.t 0.467
n(5)

1A numerator
1A denominator

1A

iIM binomial, for any p

M C;’pz(]—p):’, for pin (a)
1A a-1forr.t 0.343
———(6)

IM

M

IAor y=—, y=04

wlN
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27. (1999 ASL-M&S Q7)

Let E, betheevent thatcable X is operative,
E, be the event that cable ¥ is operative,
E; be the event that cable Z is operative, and
F be the event that 4 and B are not able to make contact.

@ & P(Ey nE;)=(0.015(0.030)
=0.00045 (1)

(i) P(Ey ME, AE; )=(0.015)0.025)0.030)
: =0.00001125 ( p,)

(i) PUF) =P(Ex NE; )+P(Ey nE; Y=P(Ey NEy NE;)
=0.00045 + (0.025)(0.030) - 0.00001 125

=0.00118875
~0.00118% (p3)

®) P(FIEy)=P(E;)
=0.030 (py)

P(Ey )P(FI Ex)
P(F)
_ (0.015)(0.030)
© 77 0.00118875
~0.3785489
~0.3785

© P(Ey |F)=

Remark on (a)(iii):

e

r—

1A

)]

—

7. Further Probability

a-1 for r.t. 0.0005
(method must be shown)

a1 for r.t. 0.0000
(method must be shown)

Py +(0.025)(0.030) - p,
rt. 0.001189,

a-1 forr.t. 0.0012
(method must be shown)

or 0.03

(0.015)p,
Ps3

r.t. 0.3785

Note that 4 and B are not able to make contact when Z is not operative and either X or ¥ is not

cooperative.
F = E,N(E; VE})
= (E;NEy)U(E; NEY)
So we have
P(F) =P(E) NEL)+P(E) NE})—=P(E) NE\ NE)

Alternatively, we have
P(F) = P(E,N(Ey, UE}))

= P(E)xP(E} E})
0.030x(P(E} )+P(E})—P(E\. NE"))
0.030x(0.015+0.025-0.015%0.025)
0.00118875

Marking 7.18
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28. (1998 ASL-M&S Q6)

Let E be the event that an ice-cream bar is contaminated.
0.008 E
N < ,
0.992 "E
0.002 E
B
0.998 E
0 E }
o <
1 E

fen foo]rs \ oofem

@ () PA)PEA) = -:?x 0.992
=0.124
(i) P(E")=P(A) P(E'|A) + P(B) P(E' | B) + P(C) P(E' [ C)
=0.124 + 3 % 0.998 + 2 x1
8 3
=0.9985

® Paip= ZEEEIA)

I-PE)
-;—x 0.008 ";‘X 08%
=8 (or o
1-0.9985 L 0.8%+2x00%
. 3 8
~0.6667

29. (1996 ASL-M&S Q6)

(a) The probability that a lot will be accepted
(09[(0.99)* +(096)"]

]

= 0.9509 (or 0.95085)

{b) The probability that a lot came from supplier A

(05)(096)*
095085

u

0.4848

Marking 7.19
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7. Further Probability

1A

©®

IM+IM

1A

1A+IM

1A

(6)

For the tree diagram
or all parts in (a) being
correct

(p)

2 S
for py +—8~p2 +§p3

a-] forr.t. 0.999

a-1 forrt. 0.667

IMfor (099) +(096)°
1M for 0.5p

lAfot!benummr
1M for the denominator




DSE Mathematics Module 1
30. (1995 ASL-M&S Q595)

7. Further Probability

(a) Let A’ be the event of having no accident
within a year.
A
0.7~ L
0.99 A
a i
0.88 ar .
Alternatively,
P(L) = 0.7, P(H) =0.3
p(a‘|L) = 0.99, P(A/[H) = 0.88 1A
P (a‘NH)
A, e
B[ P(a%)
_ P(a’]H) P (H)
' P(A/|H) P(H) +P(A’[L)P(L)
Tﬁ%‘? 1M+1M+UR 1M for the numerator
1M for the denominator
= 0.2759 (or ,2%) 1A
(b) PB(L|A") =1 - P(H[A)
= 1 - 0.2759 1M
= 0.7241 (or .g%) 1
Alternatively,
P(A/|L) P(L)
P(L]A%
! p(a’|H) P(H) +P(A’|L)P(L)
_ 0.99x0.7
0.86x0.3+0.99%0.7 M
= 0.7241 (or %) 1A
(7)
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DSE Mathematics Module 1
31. (1994 ASL-M&S Q7)
(a}) R: red card is drawn T: response ‘True’

B: black card is drawn F: response ‘False’
p: percentage of persons who are homosexual

7. Further Probability

P T
R<
3 -
3 l1-p~F
1A
5 l-p T
B
P F
+
790 1 2
A =p + £(1- 1M+ 1
200 -~ 3P F0P) 3
750 _ 21
1200 ~ 3 3%
p = 2.5% 1A
Alternatively
Let x, y be the no. of interviewees who are
homosexual and not homosexual respectively,
then
s
=x+Zy=790 1a
3%'3Y
2 1
S X+ y=410 1a
33
Solving the equations, we have
x=30, y=1170 1M For reducing into
one unknown
The percentage required = 29
: B 1200
= 2.5% 1a
P(T|R) P(R)
() BIRITI P(T)
(0.025) ()
= £ 1M+ 1A
a8
120
= 0.0127 (or =) 1A
79
7
Marking 7.21
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7. Further Probability

32, (2009 ASL-M&S Q10)

(@ () Therequired probability= N 1A OR 0.0119
: c] 84
) ) LG
(i) The required probability = e 1A OR 0.0476
C; 21
2)
1 1), )
1-p) —i+p —=|S— IMHA 1) for using “="
®) ( p)(84) P(ZJ (ep-1) g
5—-5p+20p<7
2
S Wi
T
Hence, the largest value of p should be % s 1A OR 0.1333
3)
. e1d 2 1 y
(¢} () Therequired probability= T8 0 M For using (b)
C,
4
ot 1A | OR 00011
945
cicf cic}
(i) The required probability=(l —1)'—3—1—4-1- Cha IMHIA
15 Cz 15 Cz :
=39 1A | OR 00624
945
(i) The probability of exactly 2 logos are found on 1 card
36 45
=(1_l).§z_fz+l.£2% , ™M
15) ¢ 15 c3
. 1A | OR 03730
126
Hence, the required probability
2 ' 2 ]
- _‘_+£Il__1____5_9_)+(_"'1) IMHA
945 945 945 945 945 945 126
_1387 1A | ORo02621
5292
(10)
@ @ Very good.
(i) Very good.
(b) Good. Some candidates were unfamiliar with handling inequalities.
© @ foir. Many candidates could not analyse the situation and in fact a simple tree
diagram would be helpful,
(ii) Poor. Many candidates had difficulties in counting and exhausting the relevant
cases.
(iii) Very poor. Again many candidates encountered difficulties in counting the relevant
cases when the situation was complicated in having two cards.

Marking 7.22

DSE Mathematics Module 1 7. Further Probability
33. (2010 ASL-M&S Q11)
(a) (i) P(getting 3 points | Gold VIP)
=2(0.4)(0.3)
=024 1A
(ii) P(getting 3 points)
=(0.25)(0.2) +(0.6)(0.24) + (0. 15)(0A4)3 iM
=0.2036 1A
(iti) P(Gold VIP| 3 points are obtained)
2 (0.6)0.24) M
0.2036
~0.7073 1A
[6))
(b) P($20 cashrebate)
=(0.25)(0.4) +[(0.25)(0.3) + (0.6)(0.4)? ] + 0.2036 M
=0.4746 1A
2)
(¢} (i) P(getting 10 points)
=(0.15)[3(0.3)(0.1)% +3(0.2)2(0.1)]
=0.00315 1A
(i) P($200 cashrebate)
=0.00315+ (0.15)[3(0.2)(0.1)% + (0.1)°] M
=0.0042 1A
3)
(d) (i) Expected cash rebate using the online game
=${0.7[20(0.4746) + 50(1 — 0.4746 — 0.0042) + 200(0.0042)} + (1 - 0.7)0)} M
=$25.4744
The minimum cash rebate under the 4% direct cash rebate plan
> §{(0.25)(400) + (0.6)(800) + (0.15)(1000)}(0.04) M
=$29.2
Since 29.2 >25.4744 , Winnie is agreed with. 1 Follow through
(if) The maximum cash rebate under the 2% direct cash rebate plan
= $[(0.25)(800) + (0.6)(1000) + (0.15)(3000)](0.02) IM
=825
Since 25 <25.4744 | John is agreed with. 1 Follow through
3)
(2) Very good.
b) Good. Some candidates did not exhaust all possible cases in their counting.
©) Fair. Many candidates made some errors in counting the relevant events.
d) Poor. Many candidates were not familiar with expected values.

Marking 7.23
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(e)

Mathematics Module 1
(2000 ASL-M&S Q13)
Possible teams: B, G;, B, Gy, B, G, and B, G, .
The probability that 8, G, can enter the second round of the contest

=0.9x%08
=0.72

Probability required = -3-(0\9x0.8+0.9x0.6+0.7x0.8+O.7x0.6)
=0.56
Suppose By G, and B, G, are formed to represent the school.

Q) The probability that exactly one team can enter the second round

= (0.9%0.8)(1-0.7x0.6)+ (0.7%0.6)(1 ~0.90.8)

fr 1-(0.9%0.8)(0.7x0.6)~(1-09 x0.8)(1-0.7 % 0.6)
=0.5352

(iiy  The probability that at least one team can enter the second round
=0.5352+09%x08x0.7%0.6

lor 1=(1=0.x0.8)(L —0.7x 0.6
lor 0.908+07%06-09x08x%07x0§
=0.8376

(D) If the two teamns are formed randomly, the probability that
exactly one team can enter the second round

= —;—x0,5352+%[(0.9x 0.6)(1~0.7x0.8)+(0.7x0.8)(1-0.9%0.6)]

= %(0.53524» 0.4952)
=0.5152

(iiy - If B, G, and B, G, are formed to represent the school, the
probability that at least one team can enter the second round
=0.4952+0.9x 0.8 x0.7x 0.6

br 1-(1-09x06)(1-0.7x08)
Br 0.9x0.6+0.7x08~-09%06x0.7x0.8
=0.7976

From (d)(ii), the combination B, G, and B, G, will have a better
chance of having at least one team that can enter the second
round of the contest.
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7. Further Probability

4 cases

probability of 1 case
surnmation of 2 cases

the combination 8,G» , 8:G,

multiplying by —i—





