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1. A teacher selects a random sample of 56 students and records, to the nearest hour, the time spent watching 
television in a particular week.  

 

 
 
a. Find the mid-points of the 21 - 25 hour and 31 - 40 hour groups. (2) 
 
A histogram was drawn to represent these data. The 11 - 20 group was represented by a bar of width 4 cm and 
height 6 cm.  
 
b. Find the width and height of the 26 - 30 group.  (3) 
 
c. Estimate the mean and standard deviation of the time spent watching television by these students.  (5) 
 
d. Use linear interpolation to estimate the median length of time spent watching television by these students.  

(2) 
 
The teacher estimated the lower quartile and the upper quartile of the time spent watching television to be 15.8 
and 29.3 respectively.  
 
e. State, giving a reason, the skewness of these data.  (2) 
 

(Total marks: 14) 
 
2. A bag contains a large number of counters with one of the numbers 4, 6 or 8 written on each of them in the 
ratio 5: 3: 2 respectively. 
 
A random sample of 2 counters is taken from the bag.  
 
The random variable 𝑀𝑀 represents the mean value of the 2 counters. 
 
a. Given that 𝑃𝑃(𝑀𝑀 = 4) = 1

4
 and 𝑃𝑃(𝑀𝑀 = 8) = 1

25
 find the sampling distribution for 𝑀𝑀. (5) 

 
A sample of 𝑛𝑛 sets of 2 counters is taken. The random variable 𝑌𝑌 represents the number of these 𝑛𝑛 sets that 
have a mean of 8 
 
b. Calculate the minimum value of 𝑛𝑛 such that 𝑃𝑃(𝑌𝑌 ≥ 1) > 0.9  (3) 
 
 

(Total marks: 8) 
 
3. James takes a test with 20 mutiple-choice questions, each with 4 possible answers. James got 8 questions 
correct.  
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James' teacher believe that he guessed the answers.  
 
Test James' teacher belief at the 5% significance level.  (5) 
 

(Total marks: 5) 
 

4. The lifetime, X, of a particular brand of car tyre, measured in tens of thousands of miles, can be modelled 
by an exponential distribution with probability density function;  

 
Find the probability that a randomly selected car tyre's life time is between 30 000 and 40 000 miles.  (4) 
 

(Total marks: 4) 
 
5. A cadet fires shots at a target at distances ranging from 25 m to 90 m. The probability of hitting the target 
with a single shot is 𝑝𝑝. When firing from a distance 𝑑𝑑 m, 𝑝𝑝 = 3

200
(90 − 𝑑𝑑) 

 
Each shot is fired independently.  
 
The cadet fires 10 shots from a distance of 40 m.  
 
a. Find the probability that exactly 6 shots hit the target.  (3) 
 
b. Find the probability that at least 8 shots hit the target.  (2) 
 
The cadet fires 20 shots from a distance of 𝑥𝑥 m. 
 
c. Find, to the nearest integer, the value of 𝑥𝑥 if the cadet has an 80% chance of hitting the target at least once. 

(4) 
 
The cadet fires 100 shots from 25 m.  
 
d. Using a suitable approximation, estimate the probability that at least 95 of these shots hit the target.  (3) 
 

(Total marks: 12) 
 
6. Charlie is studying the time it takes members of his company to travel to the office.  
 
He stands by the door to the office from 0840 to 0850 one morning and asks workers, as they arrive, how long 
their journey was.  
 
State and briefly describe an alternative method of non-random sampling Charlie could have used to obtain a 
sample of 40 workers.  

(2) 
 

(Total marks: 2) 
 
 
 
 

Total Marks for Paper: 45 
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Mark Scheme 

 
1a 23 B1 

35.5 B1 
1b Width of 10 units is 4cm so width of 5 units is 2cm  

 
B1 

Height = 2.6 x 4 = 10.4cm  M1 
A1 

1c ∑𝑓𝑓𝑥𝑥 = 1316.5  
�̅�𝑥 = 1316.5

56
   

M1 

�̅�𝑥 = 23.5  A1 
∑𝑓𝑓𝑥𝑥2= 37378.35 B1 

𝜎𝜎 =  �37378.25
56

− �̅�𝑥2 = 10.7 M1 
A1 

1d Q2 = (20.5) + 28−21
11

× 5 M1 
Q2 = 23.7 A1 

1e Q3 – Q2 = 5.6 
Q2 – Q1 = 7.9 

M1 

7.9 > 5.6 
Therefore, negative skew  

A1 

 
2a  

 
 

2b 

 
 

 
3 H0: p = 0.25 B1 
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H1: p > 0.25 
𝑋𝑋~𝐵𝐵(20, 0.25)  A1 
𝑃𝑃(𝑋𝑋 ≥ 8) =  0.102  B1 
0.102 > 0.05 A1 
Therefore accept hypothesis  A1 

 
4 0.104 M1 

M1 
M1 
A1 

 
5a 𝑋𝑋~𝐵𝐵(10, 0.75)  B1 

𝑃𝑃(𝑋𝑋 = 6) = 𝑃𝑃(𝑋𝑋 ≤ 6) − 𝑃𝑃(𝑋𝑋 ≤ 5)  M1 
= 0.145998... 
= 0.146 

A1 

5b 𝑋𝑋~𝐵𝐵(10, 0.75)  
𝑃𝑃(𝑋𝑋 ≥ 8) = 𝑃𝑃(𝑋𝑋 = 8) + 𝑃𝑃(𝑋𝑋 = 9) + 𝑃𝑃(𝑋𝑋 = 10)  

M1 

= 0.52559…. A1 
5c 1 – P(0) = 0.8 M1 

(1 − 𝑝𝑝)20 = 0.2 
1 − 𝑝𝑝 = 0.9227  
𝑝𝑝 = 0.0773  

A1 

3
200

(90 − 𝑥𝑥) = 0.0773  M1 
𝑥𝑥 = 84.84  
𝑥𝑥 = 85  

A1 

5d X – successes ~ B(100, 0.975) B1 
Y – not successes ~ B(100, 0.025) M1 
𝑃𝑃(𝑌𝑌 ≤ 5) = 0.958  M1 

 
6 Quota B1 

Take 4 people every 10 minutes B1  
 


