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2. A survey was implemented on 400 students at a private university in order to collect 

information on the popular choice of minor subjects (Language, Statistics and Information 

Technology) by students of various major of study (Medicine, Engineering and Economics). 

The following table describes the data collected from the survey. 

 

If a student from the group is selected at random, what is the probability that he 

(a) is either majoring in Medicine or doing a minor in Information Technology?              [2] 

(b) choose a minor in Statistics knowing that he is an Economics student?                        [2] 

(c) is neither an Engineering student who does a minor Statistic nor is an Economics 

student who does a minor in Language?                                       [3] 
 

No. Answers Mark Remarks 

(a) P (Me ∪ I) = 𝑃(Me) + 𝑃(I) − 𝑃(Me ∩ I)   

=
100

400
+
210

400
−
60

400
 M1 

Use the formula for              

P (Me ∪ I) correctly. 

=
5

8
 A1  

(b) P(S|Ec) =
P(S ∩ Ec)

P(Ec)
   

               =

10

400
70

400

 M1 
Use the formula for              

P(S|Ec) correctly. 

               =
1

7
 A1  

(c) P[(En ∩ S)′ ∩ (Ec ∩ L)′]   

 =P[(En ∩ S) ∪ (Ec ∩ L)]′ 
= 1 −  P[(En ∩ S) ∪ (Ec ∩ L)] 

M1 
Use the formula for               
P[(En ∩ S)′ ∩ (Ec ∩ L)′] 
correctly. 

 = 1 − (
30

400
+
30

400
) M1  

 =
17

20
 A1  

Q2 Total 7  
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No Answers Mark Remarks 

(a) 𝑃(𝑋 ≤ 𝑥) = 1 − 𝑃(𝑋 > 𝑥)   

                   = 1 − [1 −
1

2025
(24𝑥2 − 𝑥3)] M1 

Find cumulative 

distribution function 

correctly. 

𝑃(𝑋 ≤ 𝑥) =
1

2025
(24𝑥2 − 𝑥3) , 0 < 𝑥 < 15 

or 𝐹(𝑥) =
1

2025
(24𝑥2 − 𝑥3), 0 < 𝑥 < 15 

A1 Ignore 0 < 𝑥 < 15. 

For 0 < 𝑥 < 15, 

𝑓(𝑥) =
𝑑

𝑑𝑥
[
1

2025
(24𝑥2 − 𝑥3)] =

1

2025
(48𝑥 − 3𝑥2) 

M1 Depend on 1st M1 

𝑓(𝑥) = {

𝑥

675
(16 − 𝑥) , 0 < 𝑥 < 15

0 , otherwise
 A1 

All correct. 

Accept 
1

675
(16𝑥 − 𝑥2) 

 

D1 

A maximum curve 

from 0 < 𝑥 < 15.  

0 and 15 seen. 

Indicate end point 

(15,
1

45
) or 

(15,0.0222) 

At least one circle seen 

at x = 0 or x = 15. 

(b) 
𝐸(𝑋) = ∫ 𝑥𝑓(𝑥)𝑑𝑥

15

0

   

           = ∫
𝑥

675
(16𝑥 − 𝑥2)𝑑𝑥

15

0

 B1  

          =
1

675
∫ (16𝑥2 − 𝑥3)𝑑𝑥
15

0

   

          =
1

675
[
16𝑥3

3
−
𝑥4

4
]
0

15

 

M1 

Find the integral 

correctly. 

Subs. limits          =
1

675
[
16(15)3

3
−
(15)4

4
− 0] 

         =
95

12
 or 7

11

12
 A1 Accept 7.917 // 7.9167 

Q3   Total 8  

3. Let X be a continuous random variable representing the lifespan, in years, of a new type of 

handphone memory card such that 

𝑃(𝑋 ≥ 𝑥) = {

1 , 𝑥 ≤ 0

1 −
1

2025
(24𝑥2 − 𝑥3) , 0 < 𝑥 < 15

0 , 𝑥 ≥ 15

 

 

 (a) Determine the probability density function, 𝑓(𝑥) and sketch its graph.                           [5] 

 (b) Find the expected lifespan of a randomly chosen memory card.                                      [3] 

 

 



Suggested Answer Scheme 

1  Overexposure to a certain metal dust at the workplace of a factory is detrimental to the health of its workers. The 

workplace is considered safe if the level of the metal dust is less than 198 μg  m
-3

. The level of the metal dust at the 

workplace is recorded at a particular time of day for a period of 90 consecutive working days.  
        

The results are summarized in the table below. 

Metal dust level (μg  m
-3

  ) Number of days 

170 – 174 

175 – 179 

180 – 184 

185 – 189 

190 – 194 

195 – 199 

200 – 204 

8 

11 

25 

22 

15 

7 

2 

 

      (a)  State what does the number 15 in the table means.                                            [1]   

      (b)  Plot a cumulative frequency curve of the above data. Hence, estimate the percentage of days for which the 

workplace is considered unsafe.                                                                                                                        [5] 

a) There are 15 days which the levels of metal dust lie between 189.5 μg  m
-3

 

and 194.5 μg  m
-3 

 

1 

b)  

 

 

 

 

 

 

1 (Upper boundaries and 

corresponding cumulative 

frequencies) 

 

1 (A smooth curve passes 

through all points on graph 

with suitable scale and 

labels)  

Number of days above safety level = 4 1 (Obtained from graph at 

198 μg  m-3. Accept 3 -4)  

Percentage  
 

  
      1 (Allow ‘his’) 

                   = 4.44% 1 

 

2   In a restaurant, the following information has been obtained: 

    of the employees are full-time employees, 

    of the employees are female, 

    of the employees are male full-time employees. 

Find the probability that 

(i) an employee chosen at random from all the employees in the restaurant is a part-time employee.                      [1] 

(ii) an employee chosen at random from all the employees in the restaurant is female and a part-time employee    [3]                                                                                                                                                 

      (iii) an employee chosen at random from all the female employees in the college is a part-time employee.              [2] 
 

(i)     P(part-time employee)         

                                              = 0.35 

 

1 

(ii)     P(Full-time) = P(male   full-time)+P(female   full-time) 

          P(female   full-time) 

P(female   full-time)=0.30 

P(female and part time)=0.25                             

 

1 

1 

1 

(iii)    P(part-time  female) = 
    

    
                                         

                                          = 
 

  
  or 0.45455 

1 

 

1 

 

Metal dust level (μg  m-3  ) Number of days 

< 169.5 

< 174.5 

< 179.5 

< 184.5 

< 189.5 

< 194.5 

< 199.5 

< 204.5 

0 

8 

19 

44 

66 

81 

88 

90 
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