Year 9 Delta 3 Unit 3 Revision 
Inequalities, Equations & Formulae
Inequalities • Index Laws • Solving Equations                    • Changing the Subject & Algebraic Fractions
Target: Grade 5 → Grade 7     |   Time: 50 minutes   |  Calculator: NOT allowed
Name: ____________________________     Date: ______________     Score: ______ / 115
	Section
	Time
	My score
	Red
	Amber
	Green

	1. Inequalities
	12 mins
	_____ / 25
	
	
	

	2. Using Index Laws
	12 mins
	_____ / 33
	
	
	

	3. Solving Equations
	12 mins
	_____ / 30
	
	
	

	4. Changing the Subject & Algebraic Fractions
	12 mins
	_____ / 27
	
	
	

	Total
	50 mins
	_____ / 115
	


Mark each section, write your score, then tick one colour: Red = need help, Amber = getting there, Green = confident.


	How to use this booklet
Each section starts on a new page with a Key Facts box. 
Read it first, then work through the questions in order — they get harder as you go.
Every question is tagged with a grade. 
The purple Problem Solving questions are exam-style: read carefully, decide what the algebra is, then solve.
Show your working — method marks are often worth more than the final answer. Don’t look at the answers until you have finished.



	Problem-solving toolkit
1. Underline the key information.   
2. Write what you know as an expression or equation.   
3. Solve.  
4. Check your answer makes sense in the question.

	1. Inequalities
	⏱ 12 minutes



	Key Facts
Symbols:  <  less than     >  greater than     ≤  less than or equal to     ≥  greater than or equal to
Number lines: an OPEN circle ○ for < or > (value not included); a FILLED circle ● for ≤ or ≥ (value included).
Solve like an equation — do the same to both sides. Adding, subtracting, or multiplying/dividing by a POSITIVE number keeps the sign the same.
Multiplying or dividing by a NEGATIVE number REVERSES the sign:  −2x > 6  →  x < −3.   Tip: you can avoid this by collecting the x terms on the side where they stay positive.


Q1  Solve each inequality.   [Grade 5]
	(a)  4x − 7 > 13

	(b)  3(x + 2) ≤ 24

	(c)  x/4 + 3 ≥ 5


	(d)  7x + 2 < 3x − 10

	(e)  5(2x − 1) > 3(x + 3)

	(f)  (2x + 1)/3 ≤ x − 1



Q2  Solve these inequalities. Take care with the negatives!   [Grade 6]
	(a)  −3x > 12


	(b)  10 − 2x ≤ 4


	(c)  −x/5 ≥ 2



	(d)  4 − 3x < 2x + 19


	(e)  3(2 − x) ≥ 2(x + 8)


	


Q3  Tick every value of x that satisfies each inequality.   [Grade 5–6]
	
	x = −3
	x = 0
	x = 2.5
	x = 4

	(a)  2x + 5 > 1
	
	
	
	

	(b)  3 − x ≥ 1
	
	
	
	

	(c)  −2 < x ≤ 3
	
	
	
	

	(d)  5 − 2x < 1
	
	
	
	

	(e)  −1 ≤ (x + 1)/2 < 2
	
	
	
	


Q4  Solve 3(2x − 1) ≤ 4x + 7 and show your solution on a number line.   [Grade 5]
	Working:




  🧩  Problem Solving — think, plan, then write it as algebra
Q5  A taxi charges £3 plus £1.80 per mile. Sam has £21. Write and solve an inequality to find the greatest whole number of miles he can travel.   [Grade 5]
	Working:




Q6  Write down the inequality shown on each number line.   [Grade 5]
[image: ]
Q7  Find all the integers n that satisfy:   −7 < 3n − 1 ≤ 8   [Grade 6]
	Working:


	2. Using Index Laws
	⏱ 12 minutes



	Key Facts — the Index Laws
Index laws:   am × an = am+n      am ÷ an = am−n      (am)n = amn
Zero index: a0 = 1 (a ≠ 0).   Why?  a3 ÷ a3 = a3−3 = a0 — but anything divided by itself is 1.
Negative index means reciprocal: a−n = 1/an          e.g. 5−2 = 1/52 = 1/25
For a whole number bigger than 1, a negative power gives an answer smaller than 1:   2−1 = ½,   2−2 = ¼,   2−3 = ⅛
Fractions flip:  (a/b)−n = (b/a)n          e.g. (⅔)−2 = (3/2)2 = 9/4
Coefficients: 6x2 ÷ 3x5 = 2x−3 = 2/x3 — divide the numbers, subtract the powers.


Q8  Simplify. Write each answer as a single power.   [Grade 5]
	(a)  74 ÷ 74

	(b)  a3 ÷ a7

	(c)  x−2 × x5


	(d)  y−3 × y−4

	(e)  (p−2)3

	(f)  53 × 5−6 ÷ 52



Q9  Evaluate. Give your answers as fractions where needed.   [Grade 5–6]
	(a)  90

	(b)  3−2

	(c)  10−3

	(d)  2−5


	(e)  (½)−3

	(f)  (¾)−2

	(g)  40 + 4−1

	(h)  5 × 2−2



Q10  Write each as a single power, or find the missing value n.   [Grade 6]
	(a)  1/36  as a power of 6

	(b)  0.001  as a power of 10

	(c)  1/8  as a power of 2


	(d)  3n = 1/81

	(e)  2n × 27 = 22

	(f)  4n = 1/64



Q11  Simplify.   [Grade 6]
	(a)  12x3 ÷ 4x5


	(b)  (2a−1)3



	(c)  3y−2 × 5y6


	(d)  20m2n−1 ÷ 5m4n2




Q12  Tom says 4−2 = −16. Explain his mistake and give the correct value.   [Grade 5]
	Working:




  🧩  Problem Solving — think, plan, then write it as algebra
Q13  
(a) Put these in order, smallest first:   3−1,   30,   3−2,   (⅓)−1   
(b) Explain why 5−n is always smaller than 1 when n is a positive whole number.   [Grade 6]
	Working:




Q14  True or false? If false, write the correct answer.   [Grade 5]
	Statement
	True / False
	Correction

	(a)  70 = 0
	
	

	(b)  2−3 = −8
	
	

	(c)  10−2 = 0.01
	
	


Q15  Solve  4x × 23 = ½   [Grade 7]
	Working:






	3. Solving Equations
	⏱ 12 minutes



	Key Facts
Equation: true only for particular values (3x + 1 = 10).   
Formula: links different quantities (A = πr2).   Identity (≡): true for ALL values.
Function: a rule that turns each input into exactly one output, e.g. f(x) = 2x + 3 or x → 2x + 3.
One fraction:  (2x + 1)/3 = x − 4  →  multiply BOTH sides by 3:  2x + 1 = 3(x − 4)
Two fractions:  (x + 2)/4 = (x − 1)/3  →  cross-multiply:  3(x + 2) = 4(x − 1)


Q16  Is each one an equation, a formula, a function or an identity?   [Grade 5]
	(a)  5x − 3 = 17

	(b)  v = u + at

	(c)  f(x) = x2 − 4


	(d)  2(x + 3) ≡ 2x + 6

	(e)  x → 3x − 1

	(f)  x2 = 25



Q17  Solve.   [Grade 5–6]
	(a)   = 4

	(b)   = 7

	(c)   = x − 1


	(d)   = 3x − 4

	(e)   = 2x + 3

	(f)  4x − 1 =  


Q18  Ali solves  =  and writes 3x + 4 = 2x − 1, so x = −5. 
Explain his mistake and solve the equation correctly.   [Grade 6]
	Working:




Q19  Solve   =    [Grade 6]
	Working:




  🧩  Problem Solving — think, plan, then write it as algebra
Q20  I think of a number, add 7, then divide by 3. I get the same answer if I double my number, subtract 1, then divide by 5. Form and solve an equation to find my number.   
[Grade 6–7]
	Working:



Q21  Two sides of a square are  cm and  cm. 
Find x and the perimeter of the square.   [Grade 6–7]
	Working:



Q22  f(x) =   and  g(x) =   Find the value of x for which f(x) = g(x).   [Grade 7]
	Working:



Q23  Ella is x years old and her brother is 4 years older. 
In 5 years’ time, one third of Ella’s age will equal one quarter of her brother’s age. 
Form and solve an equation to find Ella’s age now.   [Grade 7]
	Working:



	4. Changing the Subject & Algebraic Fractions
	⏱ 12 minutes



	Key Facts
Changing the subject: use inverse operations, doing the same to both sides, until the new subject is on its own.
Undo in reverse order:  v = u + at  →  v − u = at  →  t = (v − u)/a
Subject appears twice? Collect those terms on one side, FACTORISE, then divide:   ax + b = cx + d  →  x(a − c) = d − b  →  x = (d − b)/(a − c)
Equivalent fractions: multiply or divide the top AND bottom by the same thing, e.g. 3/x = 3y/xy.  Cancel common FACTORS, never single terms.
Adding fractions: use a common denominator:   x/3 + x/4 = 4x/12 + 3x/12 = 7x/12



Q24  Make the letter in square brackets the subject.   [Grade 5–7]
	(a)  y = 5x − 3   [x]




	(b)  A = ½bh   [h]

	(c)  P = 2(l + w)   [w]

	(d)  y = (x + 4)/3   [x]


	(e)  y = (3 − x)/2   [x]





	(f)  E = ½mv2   [v]

	(g)  V = πr2h   [r]

	(h)  s = ut + ½at2   [a]



Q25  Fill in the missing numerator, or simplify fully.   [Grade 6]
	(a)  
	(b)  



	(c)  


	(d)   

	(e)   




	(f)  


  🧩  Problem Solving — think, plan, then write it as algebra
Q26  Make x the subject of  3x + y = ax + 5.   [Grade 7]
	Working:




Q27  The area of a trapezium is A = ½(a + b)h. 
(a) Make b the subject.   (b) Find b when A = 40, a = 6 and h = 5. 
Show all your working.   [Grade 6]
	Working:




Q28  Make y the subject of   
Hint: multiply both sides by (y − 1), collect the y terms, then factorise.   [Grade 7]
	Working:




Q29  
(a) Simplify   .     
(b) Simplify fully   . 
  [Grade 6–7]
	Working:
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