
1. David has recently been in charge of a new extension to a prison in Wednesbury. A separate fire alarm 
system was fitted in the new build however the prison claim that it is faulty and is being set of on average 12 
times a day at various times of the day for no reason. David has been asked to monitor the system to identify 
the reason for the false alarms. He plans to count the number of alarms set of at each of six, 4 hour intervals 
in a 24hr day as shown below.  
Time              Frequency of Alarm   
00:00 < X ≤ 04:00    
04:00 < X ≤ 08:00    
08:00 < X ≤ 12:00   
12:00 < X ≤ 16:00  
16:00 < X ≤ 20:00    
20:00 < X ≤ 00:00  
If the prison are correct then the likelihood of the alarm going off is equally likely at any time of the day. If 
the prison are correct, how many times per 4 hour interval, should David expect the alarm being set off? 

 
2. The smiling times, in seconds, of an eight-week-old baby are known to follow a uniform distribution between 

zero and 24 seconds, inclusive. New mom and amateur baby developmental psychologist Jemima, wants to 
record the smiling times of her eight-week-old baby and plans to use the table below: 
Length of smile (s) 0 ≤ s < 6  6 ≤ s < 12  12 ≤ s < 18 18 ≤ s < 24 
Number of smiles 
Calculate the expected number of times Jemima will see her baby smile for each time interval if the baby 
were to smile 55 times that week. 

 
3. A factory makes rechargeable electrical components for a virtual reality headset. The lifetime, in hours, is 

known to last for a mean of 58 hours before needing to be recharged. A sample of 100 of these components 
is to be measured and recorded in a table such as: 
Lifetime 0 ≤ h < 20  20 ≤ h < 40  40 ≤ h < 60 60 ≤ h < 80  80+ 
Frequency  
The quality control officer for the factory who will be carrying out the tests believes that the time between 
recharges follows an exponential distribution. Calculate the expected frequencies for each of the lifetimes of 
the 100 sampled components. 
 

4. A study published in 2008 found that the length of a male adult human nose was normally distributed with a 
mean of 47.8mm and a standard deviation of 4.9mm. Joanna, a researcher wants to see if this value has 
changed over the last decade and plans to measure and record the length of 120 volunteers noses in a table 
similar to the one shown blow: 
Length (mm) X ≤ 20  20 < X ≤ 30 30 < X ≤ 40  40 < X ≤ 50  50 < X ≤ 60  60+ 
Frequency 
Calculate the expected frequencies for each of the nose lengths  
(source http://ispub.com/IJORL/10/2/8360 March 2020) 
 

5. A weaving mill produces pieces of cloth. The lengths of a random sample of 150 pieces were to be measured 
and recorded in the table below: 
Length (m)  X < 65  65 ≤ X < 67 67 ≤ X < 69 69 ≤ X < 71  71 ≤ X 
Frequency 
Calculate the expected frequencies for the length of the 150 sampled pieces of cloth assuming the model 
N(58, 1.50) 
 

6. A drug is given to patients after a minor operation to relieve pain and a second dose can be administered 
once the patient believes the effects of the drug have worn off (after at least 4 hours). The time it takes for a 
patient to ask for a second dose of the drug is thought to be exponentially distributed with a mean of 6.5 
hours. Over the next 3 weeks, 250 patients are to undergo this operation and have the drug and the time it 
takes for the drug to wear off and for the patient to ask for the second dose is to be recorded in the table 
below: 
Time between doses ≤ 4 4 < X ≤ 8  8 < X ≤ 12 12 < X ≤ 16 16 < X 
Frequency 
Calculate the expected frequencies for the time between doses assuming that all 250 patients request a 
second dose. 
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