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 GCSE Higher (9 – 4) 

 
Mathematical Reasoning Questions 

 (Box Plots and Cumulative Frequency) – Set 1 

Solutions 

The Marks shown are for guidance purposes only 
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1 
 

The Interquartile Range of a data set is x.Which of the following must be true? 
a) The data have a range of x 
b) The upper quartile of the data set is x 
c) The middle 50% of the data have a range of x 
d) 50% of the data has a range of x 

Solution 
𝐼𝐼𝐼𝐼𝐼𝐼 = 𝐼𝐼3 − 𝐼𝐼1 so only the middle 50% is considered.  
Correct Answer: C                 [1Mark] 

2 Here is information about two comparable sets of data 
𝑆𝑆𝑆𝑆𝑆𝑆 𝐴𝐴: 𝐼𝐼𝐼𝐼𝐼𝐼 = 4  
𝑆𝑆𝑆𝑆𝑆𝑆 𝐵𝐵: 𝐼𝐼𝐼𝐼𝐼𝐼 = 9  
Choose the correct statement about Sets A and B 

a) Set A has more consistent values 
b) Set B has more consistent values 
c) Both Set A and Set B are equally consistent 
d) None of the above 

Solution 
The IQR is the measure of spread of the data. The smaller the IQR, the 
smaller the spread of the data and therefore the more consistent.  
Correct Answer: A                       [1Mark] 

3 25% of a data set are above or equal to a certain value P 
Which of the following must be false about P? 

a) P must be the upper quartile of the set 
b) P must be the lower quartile of the set 
c) P must be smaller than the highest value in the set 
d) P will be used to calculate the IQR of the set 

Solution 
Correct Answer: B                   [1Mark] 
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Given that 𝑥𝑥 = 2 and 𝑦𝑦 = 3 what is the IQR for the data set below 
𝑥𝑥𝑦𝑦, 𝑥𝑥, 𝑥𝑥, −𝑦𝑦, 𝑦𝑦2, 𝑥𝑥2, (𝑥𝑥𝑦𝑦)2 

a) 9 
b) 7 
c) 39 
d) 5                                     Solution 

Sub in the numerical values for x and y  
6, 2, 2, −3, 32, 22, (6)2  
Order the numbers from smallest to largest  
−3, 2, 2, 4, 6, 9, 36  
Q1 = 2 
Q2 = 9 
IQR = 9 – 2 = 7 
Correct Answer: B                                                [3Marks] 

5 
 

The test scores of 100 GCSE students are displayed in the  Cumulative frequency 
graph below Which of the values below is the best 
estimate of the IQR 

a) 20 
b) 30 
c) 21 

d) 31                             
 
Solution 

Q3 reads at 46 and Q1 reads at 26  
So the IQR is 46 − 26 = 20 
Correct Answer: A 
[2Marks] 
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6 Here are 5 expressions arranged in ascending order  
𝑎𝑎, 5𝑎𝑎, 3𝑐𝑐, 10𝑐𝑐, 4𝑎𝑎𝑐𝑐 

Choose the expression which represents the IQR 
a) 10c 
b) 4ac 
c) 5(𝑎𝑎 − 2𝑐𝑐) 
d) 5(2𝑐𝑐 − 𝑎𝑎)                           Solution  

 Q3 = 10c  
Q1 = 5a  
Therefore IQR = 10𝑐𝑐 − 5𝑎𝑎 {factor out 5}  
= 5(2𝑐𝑐 − 𝑎𝑎)   
Correct Answer: D                                                             [2Marks] 

7 Answer True or False                                                       [2Marks] 
a) The upper quartile can be less than the IQR:  False  
b) The IQR is a better measure of spread than the Range True {The IQR doesn’t 

include outliers} 

8 
 

An outlier is a data value which is defined as  
Data points which are at least 1.5 × interquartile range above the  
Upper quartile or below the Lower quartile 
Use this definition to identify any outliers in the data set below  

(Q1 = 24, Q2 = 35, Q3 = 45) 
15, 24, 36, 45, 34, 29, 82, 43, 26, 35, 5, 52, 45, 43, 21 
Solution 
𝐼𝐼𝐼𝐼𝐼𝐼 = 45 − 24 = 21 
Lower outlier (where x is any outlier)  
𝑥𝑥 < 21 − (1.5 × 21)  
𝑥𝑥 < −10.5 So any value less than −10.5 is an outlier 
Upper outlier 𝑥𝑥 > 45 + (1.5 × 21) 
𝑥𝑥 > 76.5 so any value above 76.5 is an outlier 
Therefore, the only outlier in the data is 82    [3marks] 
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Here is information about two sets of data 

Choose the correct statement  
a) The data in Set B have more spread False                 [1Mark] 

{Set A has an IQR of 10 and Set B has an IQR of 7} 
b) The data in Set B are more consistent 

{Set A has an IQR of 10 and Set B has an IQR of 7}True [1Mark] 
 

10 The time in minutes spent by 10 customers waiting in a queue to 
get into a cinema  is shown below 
 

5, 7, 8, 11, 12 , 12, 13, 14, 15, 20 
 
Use this information to complete the following statements 

a) 25% of the waiting time was below_______8____minutes 
b) 75% of the waiting time was below______14______minutes 

c) 1
2
 of the waiting time are around _____12_______ minutes 

[3marks] 
 


