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Section A (50 marks) 
 
1. Let X be a discrete random variable with probability function as shown in the following table. 

x −5 −2 0 k 

P(X = x) 0.28 0.13 0.42 0.17 

  

 It is given that 15.1)(E  −=X . 

 (a) Find the value of k. 

 (b) Find )52(Var +X . 

 (c) Let A be the event that 2−X  and B be the event that 2X . Find )( BAP  . 

(5 marks) 
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2. A and B are two events. Suppose that ( ) ( )P 0.3, P 0.28A B= =  and ( )P ' ' 0.6B A =  , where 

'A   and 'B  are complementary events of A and B respectively.  

 (a) Find ( )P ' 'A B  and ( )P 'A B . 

 (b) Are A and B mutually exclusive? Explain your answer.  

 (6 marks) 
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3. In a high jump competition, each team can select one athelete to participate. Each selected 

athelete has 3 attempts to jump. A team will win a medal if the athlete representing the team 

jumps higher than 2 m in at least two attempts. Team A consists of two atheletes, Benny and 

Sam. It is given that the probability that Benny is selected to participate the competition is 

0.65, and the probabilities of Benny and Sam to jump higher than 2 m in an attempt are 0.6 

and 0.45 respectively. Suppose their performances in each attempt are independent. 

 (a) Find the probability that team A will win a medal if Benny is selected. 

 (b) Find the probability that team A will win a medal. 

 (c) Given that team A cannot win a medal, find the probability that Benny is selected. 

 (7 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

16-17 F.6 MOCK EXAM-MATH-EP(M1)-6 

 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

Answers written in the margins will not be marked 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

4. In a city, the population of teenagers x (in million) at time t (in years) can be modelled by  

      x = 
22

)2.0(4
2 ++

+

tt

t , where t  0. 

 On the other hand, the unemployment rate in the city R% can be modelled by  

 bxR a e=  where a and b are positive constants and x  0. 

 (a) Express ln R as a linear function of x. 
  
 (b) The values of R when t = 0, 1, 2 and 3 are recorded as follows: 
 

t 0 1 2 3 
R 2.13 4.01 5.17 5.89 

   
  (i) Using the graph paper on Page 7, estimate the values of a and b. Give your answers 

correct to 1 decimal place. 
 

  (ii) Using the estimates of a and b in (i), find the unemployment rate after a long period 
of time. 

 (7 marks) 
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5. The rate of change of the price P (in dollar) of an electronic device is given by 

2 8tdP t e
dt

− += − , where t is the number of months since the beginning of 2015. The price of the 

electronic device at the beginning of 2015 is $2000. 

 (a) Find P in terms of t. 

 (b) Find the price of the electronic device after a long time. 

    (6 marks) 
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6. (a) Expand 
3(1 2 )a−  in ascending powers of a. 

 (b) Express 
2 3(1 2 )x kxe e− −  in ascending powers of x up to the term in 

2x , where k is an 

integer. 

 (c) Suppose the coefficient of 
2x  in the result of (b) is −101. Find the value of k. 

 (6 marks) 
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7. Consider the curve : 1xC y e= + . Let L be the tangent to C at the point ( )0,2A  on C. 

 (a) Find the equation of L. 

 (b) Find the area bounded by C, L and the line 2=x . 

 [Note: For definite integrals, answers obtained by using numerical integration functions in 

calculators are not accepted.] 

 (6 marks) 
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8. Define ( ) ( )2ln x
f x

x
=  for all 0x  . Let   and   be the two roots of the equation 

( )' 0f x = , where   . 

 (a) Express   in terms of e . Also find  . 

 (b) Using integration by substitution, evaluate ( )f x dx


 . 

 (7 marks) 
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Section B (50 marks) 

 

9. The cholesterol levels (in suitable units) of the adults in a city are assumed to be normally 
distributed with mean   and variance 2 . From a random sample of 49 adults, a 95% 
confidence interval for   is found to be (4.596,5.044) . 

   
 (a) (i) Find the value of  . 
  (ii) Find the mean of the sample.    

(3 marks) 
 (b) Another sample of 15 adults is randomly selected and their cholesterol levels are 

recorded as follows:  
    3.6  3.8  3.9  4.3  4.3  4.5  4.8  5.0 
    5.1  5.2  5.3  5.5  5.8  6.0  6.4   
  The two samples are then combined. Construct a 99% confidence interval for   using 

the combined sample.   
(4 marks) 

 (c) A health organization classifies the cholesterol level of an adult to be low, medium and 
high if his/her cholesterol value is respectively at most 5.2, between 5.2 and 6.2, and at 
least 6.2. Suppose 4.8. =  

  (i) Find the probability that the cholesterol level of a randomly selected adult in the 
city is low.  

  (ii) A sample of 20 adults is randomly selected in the city. Find the probability that 
there are more than 17 adults with low cholesterol level and at least 1 adult with 
medium cholesterol level in this sample.  

 (5 marks) 
 

 

 

 

 

 

 

 

 

 

 

 



 

16-17 F.6 MOCK EXAM-MATH-EP(M1)-13 

 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

Answers written in the margins will not be marked 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

16-17 F.6 MOCK EXAM-MATH-EP(M1)-14 

 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

Answers written in the margins will not be marked 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

10. In a factory, the number of flaws found in a carpet of 20 2m  produced by machine A can be 
modelled by a Poisson distribution with a mean of 2.1. A carpet of 20 2m  is regarded as 
inferior if more than 2 flaws are found in it. Machine A produces six carpets of 20 2m  each 
day independently. 

 (a) Find the probability that a carpet of 20 2m  produced by machine A is inferior.  
(2 marks) 

 (b) If k consecutive days are observed, the probability of having at least one day with not 
more than 1 inferior carpet produced by machine A is greater than 0.99. Find the least 
value of k.  

(4 marks) 
 (c) The factory owner buys a machine B to produce carpets of 20 2m  together with 

machine A and the two machines operate independently. It is found that the number of 
flaws found in a carpet of 20 2m  produced by machine B follows a Poisson distribution 
with a mean of 1.1. Machine B produces six carpets of 20 2m  each day independently. 
A day is called a lucky day if not more than 2 inferior carpets are produced in total on 
that day. 

  (i) Find the probability that a day is a lucky day. 
 (ii) Given that a day is a lucky day, find the probability that all inferior carpets are 

produced by exactly one of the machines on that day. 
 (7 marks) 
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11. Originally, there were 650 chickens on a farm. Then, avian influenza broke out. By the end 
of the 10th day of the outbreak, 253 chickens had died. A zoologist studies the case and 
models the number of chickens N on the farm by  

10

ktAeN
t

=
+

  ( 0t ), 

 where A and k are constants and t is the number of days elapsed since the outbreak of the 
influenza. 

 
 (a) Find the values of A and k. (Give your answers correct to 2 decimal places if necessary.) 

(2 marks) 
 (b) The government announces that if more than 50% of the chickens on a farm die, all the 

 chickens on the farm must be killed. 
  (i) Using the values of A and k obtained in (a), find the rate of change of the number of 

chickens on the farm. 
  (ii) Will all the chickens be killed? Explain your answer. 

  (6 marks) 
 (c)  The chicken farmer lost $22 500 due to the avian influenza outbreak. He then decided to 

raise pigs instead of chickens. The rate of change of net profit $P from raising pigs can 
be modelled by 











−= 4020125

tt

ee
dt
dP    ( 800  t ), 

  where t is the number of days elapsed since the farmer begins raising pigs. Find the 
minimum number of days for the net profit from raising pigs to compensate for the loss 
from avian influenza 

        (4 marks) 
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12. An investment consultant, Albert, predicts the total profit made by a factory in the coming 
year. He models the rate of change of profit (in million dollars per month) made by the 
factory by  

( ) ( )2ln 8 95A t t t= − + , 

 
 where ( )0 12t t   is the number of months elapsed since the prediction begins. Let 1P  

million dollars be the total profit made by the factory in the coming year under Albert’s 
model.  

 (a) (i) Using the trapezoidal rule with 4 sub-intervals, estimate 1P . 

  (ii) Find ( )2

2

d A t
dt

.  

    (4 marks) 
 (b) The factory manager, Christine, models the rate of change of profit (in million dollars 

per month) made by the factory in the coming year by  

( ) 8 ,
3

tB t
t
+

=
+

 

  where ( )0 12t t   is the number of months elapsed since the prediction begins. Let 

2P  million dollars be the total profit made by the factory in the coming year under 

Christine’s model.  
   (i) Find 2P . 
 (ii) Albert claims that the difference between 1P  and 2P  does not exceed 2. Do you 

agree? Explain your answer.  
 (9 marks) 
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