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 GCSE Higher (9 – 4) 

 

Mathematical Reasoning Questions 
(Truncating, Error Intervals and Bounds) – Set 1 

Solutions 
The Marks shown are for guidance purposes only 
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1 
 

Mr Oliver and his family spends £450 per week when rounded to 
the nearest pound 
What is the largest amount they could spend in a year? 

a) 23400 
b) 23374 
c) 23140 
d) 23426 

Solution 
The largest amount spent in a year will be the largest possible 
weekly amount multiplied by 52. 
Upper bound of the weekly spend = £450.50       [1mark] 
Maximum poissible yearly spend = 450.50 × 52 = £23,426 
Correct Answer: D        [1mark] 
 

2 
 

Jane is 42years old when her age is rounded to the nearest year. 
Write down the error interval for Jane’s age in years and months 
 
Solution 
 
She is 42, when rounded to the nearest year, so she must be less 
than 42.5 years old, and at least 41.5 years old. 
𝐿𝐿𝐿𝐿𝐿𝐿 𝐽𝐽𝑎𝑎𝑎𝑎𝐿𝐿′𝑠𝑠 𝑎𝑎𝑎𝑎𝐿𝐿 𝑖𝑖𝑎𝑎 𝑦𝑦𝐿𝐿𝑎𝑎𝑦𝑦𝑠𝑠 = 𝐽𝐽  
41 𝑦𝑦𝐿𝐿𝑎𝑎𝑦𝑦𝑠𝑠 6 𝑚𝑚𝑚𝑚𝑎𝑎𝐿𝐿ℎ𝑠𝑠 ≤ 𝐽𝐽 < 42 𝑦𝑦𝐿𝐿𝑎𝑎𝑦𝑦𝑠𝑠 6 𝑚𝑚𝑚𝑚𝑎𝑎𝐿𝐿ℎ𝑠𝑠         [1mark] 
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3 When truncated to two significant figures 17
9

 will be  

Choose one answer 
a) 1.80 
b) 1.8 
c) 1.90 
d) 1.9 

 
Solution 
 
17
9

= 1. 8 ̇ which truncates to 1.8 

Correct Answer: B          [1mark] 
 

 

4 A can of chopped tomatoes weigh 250g to the nearest 10g. 
Find the error interval for the weight of the can 
 
Solution 
 
It must be less than 255g as that would round up to 260g, and it 
must be at least 245g 
 
𝐿𝐿𝐿𝐿𝐿𝐿 𝐿𝐿ℎ𝐿𝐿 𝑤𝑤𝐿𝐿𝑖𝑖𝑎𝑎ℎ𝐿𝐿 𝑚𝑚𝑜𝑜 𝐿𝐿ℎ𝐿𝐿 𝑐𝑐𝑎𝑎𝑎𝑎 𝑖𝑖𝑎𝑎 𝑎𝑎𝑦𝑦𝑎𝑎𝑚𝑚𝑠𝑠 = 𝑇𝑇  
245 ≤ 𝑇𝑇 < 255 [1mark] 
 

5 The tallest building in Europe is the Lakhta Centre in  
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St Petersburg, Russia. It is 460m tall when rounded to the nearest 
whole number. Which of the following represents the error interval 
for the height of this building? 

a) 459.5 ≤ ℎ ≤ 460.5 
b) 455 ≤ ℎ ≤ 465 
c) 459.5 ≤ ℎ < 460.5 
d) 455 ≤ ℎ < 465 

 
Solution 
If the building is 460.5m or higher, it will round to 461m+, if it is 
below 595.5m, it will round to less than 460 (when rounding to the 
nearest whole number) 
Correct Answer: C      [1mark] 

6 

 

Given that 𝑎𝑎 = 7.53 and 𝑏𝑏 = 10.21 (when rounded to 2 decimal 
places) what is the smallest possible value for 𝑎𝑎 − 𝑏𝑏 (to 2 dp) 

a) −2.68 
b) −2.67 
c) −2.69 
d) −2.66 

Solution 
To find the smallest possible value of 𝑎𝑎 − 𝑏𝑏 we need the smallest 
value of 𝑎𝑎 minus the largest value of 𝑏𝑏 
The smallest value of 𝑎𝑎 = 7.525, and the largest value of  
𝑏𝑏 = 10.215               [1mark] 
7.525 − 10.215 = −2.69         [1mark] 
Correct Answer: B                

7 Here are five numbers  
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𝟐𝟐.𝟓𝟓, 𝟎𝟎.𝟖𝟖, 𝟗𝟗.𝟕𝟕, 𝟑𝟑.𝟎𝟎, 𝟓𝟓.𝟕𝟕 
All the numbers have been truncated to one decimal place. 
What is the smallest possible interquartile range of the numbers? 
Solution 
Arrange the numbers in order of size 

𝟎𝟎.𝟖𝟖, 𝟐𝟐.𝟓𝟓, 𝟑𝟑.𝟎𝟎, 𝟓𝟓.𝟕𝟕, 𝟗𝟗.𝟕𝟕 
The interquartile range will be the difference between the 2nd and 
4th values. 
The smallest possible difference between these numbers will be the 
smallest value of the 4th number minus the largest value of the 2nd 
number. 
Since the numbers have been truncated to 1dp, and not rounded, 
the 4th value can’t be less than 5.7 
So, the smallest value of the 4th number is 5.7 
The value of the 2nd number cannot be as high as 2.6 as it would 
then truncate to 2.6+. The highest it can be is 2.59̇    [1mark] 
5.7 − 2.59 ≈ 5.7 − 2.6 ≈ 3.1̇         [1mark] 
 
So, the minimum interquartile range is 3.1  {to 1dp} 
 
 
 
 
 
 

8 If 𝑜𝑜 = 13.5𝑘𝑘𝑎𝑎 and 𝑎𝑎 = 0.55ms-2 rounded to the nearest one decimal place and nearest 
two decimal places respectively  
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Find the largest possible value of 𝑜𝑜 × 𝑎𝑎 

a) 7.42500 
b) 7.52025 
c) 7.33025 
d) 7.38475 

Solution 
The largest possible value of 𝑜𝑜 × 𝑎𝑎 is the upper bounds of both f and a multiplied by 
each other. 
The upper bound of 13.5 (to the nearest dp) is 13.55, and the upper bound for the 
acceleration of 0.55(to 2dp)is 0.555     [1mark] 
13.55 × 0.555 = 7.52025          [1mark] 
Correct Answer: B 

9 

 
 

The length and width of a rectangle are 5.5𝑐𝑐𝑚𝑚 and 3.2𝑐𝑐𝑚𝑚 respectively. Both numbers 
have been truncated to the nearest tenth. Which of the following statements is true? 

a) The area of the rectangle could be greater than 18cm2 
b) The smallest possible area of the rectangle is 17.2cm2(1dp) 
c) The longest possible length of the rectangle is 5.5cm 

Solution 
𝑇𝑇ℎ𝐿𝐿 𝑙𝑙𝑎𝑎𝑦𝑦𝑎𝑎𝐿𝐿𝑠𝑠𝐿𝐿 𝑣𝑣𝑎𝑎𝑙𝑙𝑣𝑣𝐿𝐿𝑠𝑠 𝑚𝑚𝑜𝑜 𝐿𝐿ℎ𝐿𝐿 𝑙𝑙𝐿𝐿𝑎𝑎𝑎𝑎𝐿𝐿ℎ 𝑎𝑎𝑎𝑎𝑎𝑎 𝑤𝑤𝑖𝑖𝑎𝑎𝐿𝐿ℎ 𝑦𝑦𝐿𝐿𝑠𝑠𝑟𝑟𝐿𝐿𝑐𝑐𝐿𝐿𝑖𝑖𝑣𝑣𝐿𝐿𝑙𝑙𝑦𝑦 𝑎𝑎𝑦𝑦𝐿𝐿  
5.59̇𝑐𝑐𝑚𝑚 ≈ 5.6𝑐𝑐𝑚𝑚 𝑎𝑎𝑎𝑎𝑎𝑎 3.29̇𝑐𝑐𝑚𝑚 ≈ 3.3𝑐𝑐𝑚𝑚  

a) Largest possible area= 5.6 × 3.3 = 18.48𝑐𝑐𝑚𝑚2, so it can be greater than 18𝑐𝑐𝑚𝑚2, 
this statement is true             [1mark] 

b) The smallest possible area will be the 2 smallest values of the length and width 
(to the nearest hundredth) multiplied, which is 5.5cm and 3.2cm respectively.  

5.5 × 3.2 = 17.6𝑐𝑐𝑚𝑚2 which is larger than 17.2𝑐𝑐𝑚𝑚2 , so this statement is not true 
c) The length of the rectangle cane be 5.54cm and this still truncates to 5.5cm (to 

the nearest 10th). So, this statement is not true 
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10 

 
 

Three identical circles are drawn inside a rectangle as shown below 

The length of the rectangle is 30cm rounded to the nearest centimeter.  
The smallest possible size of the shaded area is closest to? 

a) 80.1796 
b) 81.1796 
c) 62.2524 
d) 66.5000 

Solution 
The smallest size of the shaded area= 𝑤𝑤ℎ𝐿𝐿𝑎𝑎 𝐿𝐿ℎ𝐿𝐿 𝑦𝑦𝐿𝐿𝑐𝑐𝐿𝐿𝑎𝑎𝑎𝑎𝑎𝑎𝑙𝑙𝐿𝐿 𝑖𝑖𝑠𝑠 𝑚𝑚𝑖𝑖𝑎𝑎𝑖𝑖𝑚𝑚𝑣𝑣𝑚𝑚 𝑠𝑠𝑖𝑖𝑠𝑠𝐿𝐿 
The rectangle is minimum size when the length is smallest.  
The lower bound of the length 29.5cm.  

The diameter of each circle is 1
3
 the lenth of the rectangle, and the radius is half of the 

diameter. So, the radius is 1
6

 𝐿𝐿ℎ𝐿𝐿 𝑙𝑙𝐿𝐿𝑎𝑎𝑎𝑎𝐿𝐿ℎ 

Diameter= 1
3

(29.5) = 29.5
3
𝑐𝑐𝑚𝑚, 𝑦𝑦𝑎𝑎𝑎𝑎𝑖𝑖𝑣𝑣𝑠𝑠 = 29.5

6
𝑐𝑐𝑚𝑚      [1mark] 

The width of the rectangle is also equal to the diameter of the circles. So, the area of 
the rectangle= 29.5 × 29.5

3
= 870.25

3
𝑐𝑐𝑚𝑚2            [1mark] 

The shaded area=the area of the rectangle−the area of the circles 

{𝐴𝐴𝑦𝑦𝐿𝐿𝑎𝑎 𝑚𝑚𝑜𝑜 𝑎𝑎 𝑐𝑐𝑖𝑖𝑦𝑦𝑐𝑐𝑙𝑙𝐿𝐿 = 𝜋𝜋 × (𝑦𝑦𝑎𝑎𝑎𝑎𝑖𝑖𝑣𝑣𝑠𝑠)2}  
870.25

3
− �3 × 𝜋𝜋 × �29.5

6
�
2
�                 

= 29.52

3
− 3𝜋𝜋 × 29.52

36
                           [1mark] 

= 295 − 𝜋𝜋×29.52

12
= 62.2524𝑐𝑐𝑚𝑚2(4𝑎𝑎𝑟𝑟)         [1mark] 

Correct Answer: C 
 


