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 GCSE Higher (9 – 4) 

 

Mathematical Reasoning Questions 
 (Percentages) – Set 1 

Solutions 
The marks shown are for guidance purposes only 
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1 Which is greater 44 out of 55 OR 44% of 55 
Show how you decide           Solution 
44
55

= 0.8 = 80%            [1mark] 

Therefore 44 out of 55 is greater     [1mark] 
 

2 During a sale, all items in a shop were reduced by 15%. 
Mr Hancock bought a jacket for £85 during the sale.  
Circle all the calculations which will give the original price of the 
jacket 

a) 85 ÷ 15 
b) 85 ÷ 15% 
c) 85 ÷ 0.85 
d) 85 ÷ 85% 

Solution 
Let 𝑥𝑥 = Original price 
The price was reduced by 15%, so it is 85% was paid for  
Therefore The price now is 0.85𝑥𝑥 = £85         
To find the original price, divide both sides by 0.85 (85%)  
 
Correct Answers: C and D      [2marks] 
 

3 Answer True or False 
a) A 12% increase followed by another 12% increase is same as 

a 24% increase at once - False 
b) A 10% reduction followed a 10% increase is the same as a 1% 

increase - False 
c) A 10% reduction followed a 10% increase is the same as a 1% 

reduction - True 
d) If I loose 1

10
 of an amount, it’s the same as having 99% of the 

amount left – False 
[4marks] 
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4 The cost of completing a high-speed rail track went up by 12% to  
24 million pounds.  
The estimated original cost was  
Circle one answer 

a) 2million pounds 
b) 21million, 4 hundred and 30 thousand pounds 
c) 20million and 5 hundred thousand pounds 
d) 2million 8 hundred and 80 thousands 

Solution 
Let 𝑥𝑥 = 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶   
The original cost increased by 12% so the new cost is  
1.12𝑥𝑥 = £24𝑚𝑚𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝐶𝐶𝑂𝑂  
Therefore, to find the original cost, divide both sides by 1.12 
So, 𝑥𝑥 = £24𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

1.12
= £21,428,571 {21million, 4 hundred and 30 

thousand pounds is the closest estimate in the options} 
 
Correct Answer: B      [1mark] 

 
5 In a maths test, Rehan got 50% of the 20 multiple choice questions 

correct and 40% of the 20 true or false questions correct.  
Rehan says, 50% + 40% = 90%  
Therefore, he scored 90% in the maths tests.  
Is Rehan right? Explain how you decide. 

Solution 
Rehan is wrong      [1mark] 
The test has 2 sets of 20 questions, 40 in total. So 20 questions is 
50% of the test. Therefore, rehan got 50% of the first 50% right, 
and then 40% of the next 50% right.  
 
0.5 × 0.5 + 0.4 × 0.5 = 0.25 + 0.2 = 0.45 = 45%     [1mark] 
  
So he got 45% on the test 
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6 Answer True or False 
a) I have eaten 200% of the chocolate     False 
b) John’s height has double from last year. This is a 2% increase 

False 
c) An increase of 200% is the same as multiplying by 2  False 
d) You cannot reduce an amount by 200%         True 

[4marks] 
 

7 Argos increased their prices by 20% and reduced them by 15% 
after 3 months 
Halfords increased their prices by 15% and reduced them by 20% 
after 3 months 
Which of the shops has a larger increase in price? Explain your 
answer                                      Solution 
 
Argos has had the biggest increase in price because it’s initial price 
increased by 5% more than Halford’s and it decreased by a lower 
percentage after (15% compared to 20%)      [1mark] 
 

8 

 

The sides of a rectangle are increased from 15cm by 20cm to 20cm 
by 25cm. Which of the following is closest to the percentage 
increase in the area of the rectangle? 

a) 5% 
b) 30% 
c) 67% 
d) 15% 

Solution 
The area has increased from 15 × 20 = 300𝑐𝑐𝑚𝑚2 𝐶𝐶𝐶𝐶  
(20 × 25) = 500𝑐𝑐𝑚𝑚2            [1mark] 
So, it’s increased by 200𝑐𝑐𝑚𝑚2 

 200
300

= 2
3

= 0.67(2𝑑𝑑𝑑𝑑)            

So, there is a 67% increase in its area           [1mark] 
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9 

 

𝑥𝑥 = 30% 𝐶𝐶𝑜𝑜 𝑦𝑦  
𝑦𝑦 = 40% 𝐶𝐶𝑜𝑜 𝑧𝑧  
What percentage of z is x? 

a) 70% 
b) 12%  
c) 10% 
d) 15% 

Solution 
x is 30% of 40% of z 
30% 𝐶𝐶𝑜𝑜 40% 𝑂𝑂𝐶𝐶 0.3 × 0.4 = 0.12 {12%}  
Correct Answer: B        [1mark] 

 10 

 

66 2
3

% of water is Hydrogen. The rest is oxygen 

Breda made a concentrated salt solution of 30 1
3

% water.  
The rest of the solution is sodium chloride. 
What percentage of the concentrated salt solution is oxygen?  
Give your answer exactly. 

Solution 
If 66 2

3
% of water is hydrogen, then 33 1

3
%  of water is oxygen 

If 30
1
3

% of the solution is water, and 33
1
3 % of water is oxygen,  

Then the percentage of the solution that is oxygen will be  
33 1

3
% × 30 1

3
%             [1mark] 

{convert the mixed Numbers into improper fractions  
and divide by 100 to convert to a %} 
1
100

�100
3

× 91
3
� = 9100

900
= 91

9
% = 10 1

9
%   [2marks] 

 
So, 10 1

9
%  of the concentrated salt solution is oxygen. 

 
 
  

 


