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Task 1 
 

Question 1 

Skill involved: 167a: Multiply mixed numbers.  

 

Show that 3
1

5
× 2

5

8
= 8

𝑎

𝑏
, where 𝑎 and 𝑏 are integers to be found. 

Input note: The fraction 
𝑎

𝑏
 is in its simplest form. 

  𝑎 = . . . . . . . . . . . , 𝑏 = . . . . . . . . . . . 

(3 marks) 
 

Question 2 

Skill involved: 130f: Calculate the percentage of an amount without a calculator, using chunking 

with multiples of 10%.  

Work out 70% of 50. 

 …………………………  

 

 

 

 

(2 marks) 
 

Question 3 

Skill involved: E169: Fractional increase and decrease  

Beth multiplies a number by 3 and divides the answer by 10. 

By what fraction has the number been reduced? 

  

(2 marks) 
 

Question 4 

Skill involved: 29d: DELETED Compare two fractions.  



 2 

 

www.drfrost.org - Task 1 

Select the fraction which is bigger than 
3

7
 and smaller than 

4

7
. 

 
3

8
 [ ] 

 
2

3
 [ ] 

 
1

2
 [ ] 

 
3

4
 [ ] 

 
1

3
 [ ] 

(2 marks) 
 

Question 5 

Skill involved: 298d: Raise an algebraic term to a negative integer power.  

Simplify 

 (3𝑚 )−2 

 …………………………  

 

 

 

 

 

 

Question 6 

Skill involved: 298a: Raise a whole number to a negative integer power.  

Find the value of (−2)−2 

Give your answer as a fraction. 

  

(2 marks) 
 

Question 7 

Skill involved: 394c: Determine the unknown power in an expression involving unit fractions as 

indices, given its numeric equivalent.  
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𝑎𝑏 = 3 where 𝑎 is an integer and 𝑏 is a proper fraction. 

Select one possible pair of values of 𝑎 and 𝑏. 

 𝑎 = 9, 𝑏 =
1

3
 [ ] 

 𝑎 = 9, 𝑏 =
1

2
 [ ] 

 𝑎 = 3, 𝑏 = 1 [ ] 

(1 mark) 
 

Question 8 

Skill involved: 158f: Raise a number to the power of 0.  

Evaluate 90. 

 …………………………  

 

 

 

 

(1 mark) 
 

Question 9 

Skill involved: 394h: Raise a number to the power of a negative fraction.  

Express 9−
1

2 as a fraction. 

  

(2 marks) 
 

Question 10 

 Skill involved: 364b: Factorise quadratic expressions given in the form 𝐚𝐱𝟐 − 𝐛𝐱 + 𝐜 with 𝐚 > 𝟏 

Factorise 2𝑥2 − 7𝑥 + 6 

 …………………………  
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(2 marks) 
 

Question 11 

 Skill involved: 258k: Solve equations of the form 
𝐚𝐱+𝐛

𝐜
= 𝐝𝐱 + 𝐞 

Solve 
4𝑚+9

3
= 7 − 2𝑚 

 𝑚 = …………………………  

 

 

 

 

(4 marks) 
 

Question 12 

Skill involved: 394p: Write a surd expression in one variable as a power of that variable (or value).  

Write 
√𝑦4

𝑦
 in the form 𝑦𝑏 where 𝑏 is a fraction. 

 …………………………  

 

 

 

 

(2 marks) 
 

Question 13 

Skill involved: 304e: Divide numbers in standard form/scientific notation with the second power 

positive and where no index adjustment is required.  

Trains using electrified railway tracks produce fewer emissions than other trains. 

In 2020, the USA had the longest total length of railway track of any country in the world. 

  
Approximate length of electrified 
railway track (km) 

Approximate total length of railway 
track (km) 

USA       2 × 103      2 × 105 
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Rest of the 
world     3.98 × 105    1.2 × 106 

Answer the following question using information from the table. 

Calculate the percentage of track in the USA that was electrified in 2020. 

 …………………………  %  

 

 

 

 

(2 marks) 
 

Question 14 

Skill involved: 303b: Add or subtract large numbers in standard form/scientific notation by 

conversion to ordinary numbers.  

Trains using electrified railway tracks produce fewer emissions than other trains. 

In 2020, the USA had the longest total length of railway track of any country in the world. 

  
Approximate length of electrified 
railway track (km) 

Approximate total length of railway 
track (km) 

USA       2 × 103
      2 × 105

 

Rest of the 
world     3.98 × 105    1.2 × 106 

Answer the following question using information from the table. 

Calculate the fraction of the whole world’s railway track that was electrified in 2020. 

Give your answer in its simplest form. 

  

(5 marks) 
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Question 15 

Skill involved: 299i: Expand double brackets involving binomial expressions with multiple 

variables.  

Expand and simplify 

(3𝑤 + 2𝑦)(𝑤 − 4𝑦) 

 …………………………  

 

 

 

 

(3 marks) 
 

Question 16 

Skill involved: 365o: Factorise an expression using the substitution of a variable or expression with 

a power to reduce to quadratic form.  

Expand and simplify 

3

𝑥2 (
𝑥

3
+3𝑥2 − 1) 

Input note: give your answer as a single fraction 

 …………………………  

 

 

 

 

(3 marks) 
 

Question 17 

 Skill involved: 364c: Factorise quadratic expressions given in the form 𝐚𝐱𝟐  +  𝐛𝐱 −  𝐜 with 𝐚 > 𝟏 

Solve by factorisation. 

3 𝑥2 + 10 𝑥 − 8 = 0  

  𝑥 = . . . . . . . . . . . 

or  𝑥 = . . . . . . . . . . . 

(3 marks) 
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Question 18 

 Skill involved: 413a: Complete the square for quadratic expressions given in the form 

𝐱𝟐  +  𝐛𝐱 +  𝐜 where 𝐛 is even. 

Write 𝑥2 + 8 𝑥 + 11 in the form (𝑥 + 𝑎)2 − 𝑏. 

  𝑎 = . . . . . . . . . . . , 𝑏 = . . . . . . . . . . . 

(3 marks) 
 

Question 19 

Skill involved: 195e: Determine the missing operation in a function machine given a single variable 

as the input and an algebraic expression as the output.  

Here is a function. 

 

Complete the diagram below to show the inverse of the function. 

 

Select the correct answer below. 

 𝑎 = +3 and 𝑏 =× 2 [ ] 

 𝑎 = −3 and 𝑏 =÷ 2 [ ] 

 𝑎 =÷ 2 and 𝑏 = −3 [ ] 

 𝑎 =× 2 and 𝑏 = +3 [ ] 

(2 marks) 
 

Question 20 

Skill involved: 276i: Form and solve linear simultaneous equations/systems of equations for a 

given non-geometric context.  

Here is a function. 

 

When the input is 5, the output is 8.5. 
When the input is 10, the output is 11. 

Find the value of 𝑚 and the value of 𝑝. 
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  𝑚 = . . . . . . . . . . . , 𝑝 = . . . . . . . . . . . 

(5 marks) 
 

Question 21 

 Skill involved: 419b: Solve non-linear simultaneous equations/systems of equations where 𝐲 is 

the subject of both equations, to give a quadratic equation to be solved. 

Solve the simultaneous equations 

𝑦 − 𝑥 = 2 

𝑦 = 2𝑥2 + 5𝑥 + 1 

Give your answers correct to 1 decimal place. 

  𝑥 = . . . . . . . . . . . , 𝑦 = . . . . . . . . . . . 

or  𝑥 = . . . . . . . . . . . , 𝑦 = . . . . . . . . . . . 

(6 marks) 
 

Question 22 

Skill involved: 341a: Solve a two-ended linear inequality in one variable with a single step.  

Find all the possible integer values that satisfy the inequality −4 ≤  𝑥 −  3 <  1 

 …………………………  

(3 marks) 
 

Question 23 

 Skill involved: 458f: Solve quadratic inequalities given in the form 𝐚𝐱𝟐  +  𝐛𝐱 +  𝐜 >  𝟎 or 

𝐚𝐱𝟐  +  𝐛𝐱 +  𝐜 <  𝟎 

   

Solve the inequality 2𝑦2 − 7𝑦 − 30 ≤ 0 

 …………………………  

(3 marks) 
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Mark scheme 

Question 1 

 𝑎 =  2, 𝑏 =  5 
 

 

Question 2 

 35  
 

 

Question 3 

 
7

10
 

 

 

Question 4 

 
1

2
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Question 5 

 
1

9𝑚2 or 
1

9
𝑚−2 

 

➀ Take the reciprocal of (3𝑚 ) due to the negative power. 

  (3𝑚 )−2  =  
1

(3𝑚 )2  

➁ Raise each term to the power of 2. 

  
1

(3𝑚 )2  =  
1

32(𝑚)2

  =  
1

9𝑚2

 

Question 6 

 
1

4
 

 

Question 7 

 𝑎 = 9, 𝑏 =
1

2
 

 

 

Question 8 

 1 
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Question 9 

 
1

3
 

 

 

Question 10 

 (2𝑥 − 3)(𝑥 − 2) 
 

 

Question 11 

 𝑚 =1.2  
 

 

Question 12 

 𝑦−
3

4 
 

 

Question 13 

 1% 
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Question 14 

 
2

7
 

 

 

Question 15 

 3𝑤2−10𝑤𝑦 − 8𝑦2 

 

 

Question 16 

 
𝑥+9𝑥2−3

𝑥2  
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Question 17 

 𝑥 =  −4 or 𝑥 =  
2

3
 

 

 

Question 18 

 𝑎 =  4, 𝑏 =  5 
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Question 19 

 𝑎 =÷ 2 and 𝑏 = −3 

 

 

Question 20 

 𝑚 =  0.5, 𝑝 =  6 
 

 

Question 21 

 𝑥 =  −2.2, 𝑦 =  −0.2 or 𝑥 =  0.2, 𝑦 =  2.2 
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Question 22 

 -1, 0, 1, 2, 3  
 

 

Question 23 

 −2.5 ≤  𝑦 ≤  6 
 

 

 

 


