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10 The masses, in kilograms, of rock melons and honeydew melons sold at a market are 
normally distributed. The means and standard deviations of these distributions, and the 
selling prices, in $ per kilogram, are given in the following table. 

 
 Mean Mass       

(kg) 
Standard Deviation 

(kg) 
Selling Price   

($ per kg) 
Rock melon 2.50 0.20 1.80 
Honeydew melon 2.20 0.05 1.50 

ii(i) 1 rock melon and 1 honeydew melon are randomly chosen. Find the probability 
that the mass of the rock melon is more than that of the honeydew melon by less 
than 0.4 kg.  [3] 

 
i(ii) 2 rock melons and 3 honeydew melons are randomly chosen. Find the probability 
 that the selling price of the melons is at most $20. [4] 

  
 Due to climate change, the sizes of rock melons change such that among a new batch of 

rock melons, a randomly chosen rock melon now has mass that is normally distributed 
with mean  kg and standard deviation  kg. 10% of the new batch of rock melons have 
masses more than 2.2 kg and at least 25% of the new batch of rock melons have masses 
within 0.1 kg of its mean.  

 
(iii) Find the maximum value of  and the corresponding value of ,  correct to              
 2 decimal places. [5] 

 
[Solution]
Let R be the mass of a randomly chosen rock melon,  2~ N 2.5,0.2R   

Let H be the mass of a randomly chosen honeydew melon, 2~ N 2.2,0.05H  

 ii(i) 2 2~ N 2.5 2.2 , 0.2 0.05R H

 
2

~ N 0.3, 0.0425R H    

   P 0 0.4 0.61338 0.613R H    

 

 i(ii) Let C be the selling price of the fruits. 1 2 1 2 31.8 1.5C R R H H H     

   2 2 2 2~ N 1.8(2.5 2) 1.5(2.2 3) , 1.8 (0.2 2) 1.5 (0.05 3)C    

   
2

~ N 18.9, 0.276075C    

   P 20 0.98185 0.982C    
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standardize 

standardize 

(iii) Let W be the mass of a randomly chosen rock melon from the new batch. 

   2~ N ,W   

   P 2.2   0.1W   

   2.2P 0.1Z  

   From GC,   2.2 1.28155     -----  (1)  

  

   
P 0.1 0.1   0.25

0.1 0.1P 0.25

W

Z
 

    

   
0.1 0.31864

0.31383

From GC,        

 

   Maximum 0.31  (2 d.p.) 

 

   Sub in (1), 1.80  (2 d.p.)   

 

 

   Old GC: 

0.1 0.1P 0.25Z

0.1P 0.375Z

   
0.1 0.31864

0.31383

Comments 
(i) Generally, most students did not take into account that since R > H, we have 

R – H > 0. They just worked with P 0.4R H  instead of P 0 0.4 .R H  

 

z0 
–  

0.375

 

0.25
 0.375

 

z0 
–  

0.375

 

0.25
 0.375
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(ii) Common mistakes made include 

2R & 3H instead of R1 + R2  &  H1 + H2  + H3 resulting in wrong variances 

Wrongly calculating Var ( 1.8 (R1 + R2 )) = 1.8  2 Var (R)  instead of 

1.82  2 Var (R) 

(iii) Students need to take care in interpreting word problems into mathematical 

expressions, e.g. 

“within” : wrongly writing P 0.1 0.1W  instead of 

P 0.1 0.1W .  While this does not affect the answer, it would for 

problems involving binomial distribution. 

“at least” : wrongly writing P 0.1 0.1 0.25  or  = 0.25W  instead 

of P 0.1 0.1   0.25W  

Some students were careless or became confused when they tried to do 

standardization.  

Many students did not know how to proceed after standardization to  

0.1 0.1P 0.25Z  to obtain  or wrongly concluding that 

0.1P 0.25 2Z  

Quite a number of students did not read question carefully to leave their answers 

in two decimal places 
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11 A new radio station broadcasts only popular hit songs from the 1980s and 1990s.          
Tuck Wah, who is very familiar with songs from that era, is able to correctly identify 80% 
of the songs aired by the station.  

 
 ii(i) Find the smallest value of n such that, out of n songs aired by the station, the 

probability that Tuck Wah is unable to correctly identify at most one song is less 
than 50%.  [3] 

 
The radio station has a regular feature – an uninterrupted sequence of 9 randomly-
selected songs aired without advertisement breaks. 4 such sequences are played daily. 
 

 i(ii) Find the probability that Tuck Wah is able to correctly identify at least 5 out of 9 
songs in a randomly selected sequence. [2] 

 (iii) Find the probability that Tuck Wah is unable to correctly identify any two 
consecutive songs in a randomly selected sequence, given that he is able to 
correctly identify at least 5 out of 9 songs in that sequence. [3] 

 (iv) Find the probability that in a month of 30 days, Tuck Wah is able to correctly 
identify an average of at least 7 songs in a sequence. [5] 

 
 [Solution] 

ii(i) Let X be the no. of songs Tuck Wah is unable to correctly identify in a sequence of 
n songs. 

  X ~ B(n, 0.2) 

  P(X  1) < 0.5  

From GC 

n P(X  1) 

8 0.50332  > 0.5 

9 0.43621 < 0.5 
  Least n = 9  

  Alternative 
 X’ ~ B(n, 0.8) 

  P(X’  n – 1) < 0.5  

  1 – P(X’  n – 2) < 0.5 

  P(X’  n – 2) > 0.5 

  From GC 

n P(X’  n – 2) 

8 0.49668  < 0.5 

9 0.56379 > 0.5 
  Least n = 9  

Show the table clearly

nnnnnnnnnnnnnn PP((XXX’(((

88888888888888 00.496
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i(ii) Let Y be the number of songs correctly identified by Tuck Wah in a sequence of 9 
songs. 

  Y~ B(9, 0.8)  
  P(Y > 5) = 1 – P(Y < 4)  
        = 0.98042 (5s.f.) = 0.980 (3 s.f.)  

(iii) P(Tuck Wah is unable to correctly identify consecutive songs  | Y > 5)
Tuck Wah correctly identifies the 1s

)
aP( t, 3rd, 5th, 7th nd 9th songs)

P( 5Y
 

5 4(0.8) (0.2)
0.98042

   

  = 0.000535 (3sf)  
 
 (iv) E(Y) = 9(0.8) = 7.2;    Var(Y) = 9(0.8)(0.2) = 1.44 

1 2 120........
120

Y Y YY   

  Since n = 120 is large, by the Central Limit Theorem,  

  1.44~ N 7.2,
120

Y   approximately  

  P(Y   7) = 0.966 (3sf)  

 Alternative solution 

                   Let A be the number of songs that Tuck Wah is able to identify correctly out of 
1080.  

 A~ B(1080, 0.8) 

 P(Y > 840) = 1 – P(Y < 839) = 0.968 

Comments: 

(i) Students who use the complement method mostly get the inequality wrong. Some 

students did not show the table clearly. 

(ii) This is well done. 

(iii) Students generally knew that it was conditional probability, but they were not able to 

interpret the numerator correctly. 

(iv) Many students could not understand the requirements of the question. Some wrote  

A~ B(120, 0.73819) . Note that in this part, we are not interested in the number of 

sequences, but the number of songs. 

Note that 120 is large

30 4 9 1080

Show working clearly7 4 30 840

tudents generally knew t
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M t d t ld t
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Section B: Statistics [60 marks] 

6 A survey conducted by the Careers Office of Kesamet University revealed that 35% of 
the graduates from the Class of 2016 found their first job within 6 months of graduation. 
The remaining graduates found their first job within 15 months of graduation. These 
graduates found either a full-time job, a part-time job or a temporary job. 

 
 Of the graduates who found their first job within 6 months of graduation, 80% found a 

full-time job, 15% found a part-time job and the rest found a temporary job. 
 
 Of the graduates who found their first job after 6 months but within 15 months of 

graduation, 20% found a full-time job, 40% found a part-time job and the rest found a 
temporary job. 

 

 i(i) Show that the probability that a graduate found a part-time job is 5
16

.   

   Hence find the probability that a graduate who found a part-time job found it after 
 6 months but within 15 months of graduation. [4] 

 
 (ii) The events X and Y are defined by  
   X:      A graduate finds a full-time job;  
   Y:      A graduate finds the job within 6 months of graduation.  
  Determine, showing suitable calculations, whether X and Y are independent. [3] 
 
[Solution]

ii(i) Let A be the event where a graduate finds a part-time job. 
35 15 65 40 5P

100 100 100 100 16
A   

  Let B be the event where a graduate finds a job after 6 months but within 15 
months of graduation 

65 40
P 104100 100P | 5P 125

16

B A
B A

A
   

Comments for (i): 

Well done for finding P(A). Badly done for finding P |B A with many:  
wrong interpretation of “Probability that a graduate who found a part-time job (this 
is the “condition”) found it after 6 months but within 15 months of graduation”  
confusion with P B A : The question is not asking for probability that a graduate 
found a part time job after 6 months but within 15 months.  

  
  
  

www.KiasuExamPaper.com 
712

6.1 Answer H,I,J

18



14 

(ii) 35 80 65 20 41P
100 100 100 100 100

X   

   
35 7P

100 20
Y           NOTE: 35 80P

100 100
Y  (need not be only full time job) 

  

35 80 7P
100 100 25

41 7 287P P
100 20 200

X Y

X Y
  

  Since P P PX Y X Y , the events are not independent  
 

Alternative:  P 0.8 0.41 PX Y X

Comments for (ii):

Generally well done except for confusion between mutually exclusive and independent. 

P P PX Y X Y X and Y are independent  

  (or P PX Y X ,  P PY X Y ) 

P 0X Y  X and Y are mutually exclusive (NOTHING to do with independent) 

Students must use X and Y as defined by question. Not allowed to use A and B in part 
(ii). 
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7 As part of a military exercise, a rectangular piece of land is divided into 4 equal rows and 
5 equal columns, forming 20 smaller plots as shown in the diagram below. The shaded 
plots are designated to be “No Man’s Land”.  

 
 

     
     
     
     

 3 identical simulated land mines are placed in 3 distinct plots of land. Find the number 
of ways this can be done if  

 ii(i) at least one mine is placed in “No Man’s Land”, [2] 
i(ii) all the mines are placed in the same column or in the same row,  [3] 

 (iii) no two mines are placed in the same column and no two mines are placed in the 
same row.  [3] 

[Solution]
 ii(i) No. of ways  

= No. of ways w/o restriction – no. of ways with 0 mines in “No Man’s Land” 
  = 20C3 – 16C3  
   = 1140 – 560 
   = 580    
 
  Alternative Solution 

No. of ways  
  = 4C3 + 4C2 × 16C1 + 4C1 × 16C2  
   = 4 + 96 + 480 
   = 580  

i(ii) No. of ways  
= 5C1 × 4C3  + 4C1 × 5C3    

     = 60    
 
 (iii) No. of ways  

= No. of ways to permute 3 distinct x-coordinates from 1 to 5, and permute 3 
distinct y-coordinates from 1 to 4  

     =
5 4

3 3P P 240
3!

 

 
  No. of ways  
         1st mine      2nd mine      3rd mine 

     = 
5  4     4  3     3 

!3
2

 

     = 240  

NNNNNNNNNNNNNNNNNooooooo. oooooooooooooooofffffffffffffff wwwwwwwwwwwwwwwwwwaaaaaaaaaaaaaaaaayyyyyyyyyyyyyyyyyssssss  
     111ststststst mmmmmiiiiinnnnneeee      2222222222222t ndnndndndndndndnndndndndnd min
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Marker’s Comments 

(i) Students who worked on this part by finding the complementary case of no mine in
 “No Man’s Land” were generally correct. Students who did not arrive at the answer 
 thought that they had to arrange the mines and tried to do permutations instead. Note 
 that it only matters that at least one mine is in “No Man’s Land”. It does not matter 
 exactly which plots of land they are arranged in. 

  

 About half the candidates misinterpreted the question and found the case where 
 exactly one mine is in No Man’s Land. Note that at least one can be taken to mean 
 one, two or three mines in No Man’s Land in this case.   

(ii) This part of the question is the best done out of the three parts. Most students were 
 able to identify the two separate cases of either having the mines in the same column 
 or in the same row. 

 

(iii) Most students were unable to correctly solve this part of the question. Many students 
 thought that the question was simply asking for the complement of the case in (ii), 
 which is not true. 

 

Overall

There is a group of students who treated this question as a probability question. Note that 
when “number of ways”, “how many ways” and equivalent phrasings should be taken as an 
indication that the topic is P & C, NOT PROBABILITY!!! 
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8 Robin participates in a game show with 2 preliminary rounds and 1 final round. To 
proceed to the final round, she needs to obtain a positive total score from the two 
preliminary rounds. 

 In the first preliminary round, Robin needs to answer 2 questions, each having 5 possible 
answers. Robin chooses an answer randomly for each question. For each question she 
answers correctly, she will score 50 points. However, she will lose any points she has 
scored if she answers the second question wrongly. 

 
 i(i) Show that Robin’s expected score in the first round is 12.   [4] 

 In the second preliminary round, Robin needs to answer 3 questions, each also having 5 
possible answers. Robin chooses an answer randomly for each question. For each 
question she answers correctly, she will score 12 points. For each question she answers 
wrongly, she will lose k points. 

 
 (ii) Find the largest possible integer value of k if Robin is expected to proceed to the 

final round.  [5] 
 
[Solution]
 i(i) Let S be Robin’s score in the first preliminary round. 

s  0 50 100 

P S s
24 1 4 4

5 5 5 5
 

4 1 4
5 5 25

  
21 1

5 25
 

 

  E S 4 4 10 50 100
5 25 25

  

           12  (shown)  
 
 (ii) Let T be Robin’s score in the second preliminary round. 

t  –3k 12 – 2k 24 – k  36 

P T t
34 64

5 125
 

21 4 483
5 5 125

21 4 123
5 5 125

 
31 1

5 125
 

  If Robin is expected to proceed to the next round, 
  E E 0S T   

  64 48 12 112 3 12 2 24 36 0
125 125 125 125

k k k    

  
192 576 96 288 12 3612 0
125 125 125 125 125 125

k k k
 

300 96
125 5

k
  

  8k     
  Largest integer value of k is 7  

12
11111111111112222222222222222555 11111111111111111111222222222222222222222222222222222222222222222225555555555555555555555 1111111111111111111112

3333333333333330000000000000000000000000000000 9999999999999999999966666666666666666666
125 5

kkkk
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Marker’s Comments 

(i) This part is generally very well done. Students need to be aware of the question tag 
“Show”. In such circumstances, it is important to show multiplication by 0, in this case 

40
5

, to demonstrate complete understanding of how the value for the expectation was 

derived. 
 
(ii) Many students continued using the same variable as part (i). Students should define a 

new variable to represent this scenario. 
 
 About half the candidature were unable to correctly interpret the final part of this question 

in which the total score needs to be positive. This led to errors where the most common 
one is letting E(Y) > 0, where Y represents the score in the second round. 

 
 Instead, E(X) + E(Y) > 0 should be used, where X represents the score in the first round. 
 
 Another common error is the misconception that the expected scores can only occur as 

integer values. Note that the expectation is a statistical measure and may not necessarily 
be an integer as it is mathematically computed.  
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