Year 8 Delta 2 Unit 2 Revision 
Algebra Basics — Grade 4–6
Simplifying • Index Laws • Expanding & Factorising         • Substituting & Solving
Target: Grade 4 → Grade 6     |   Time: 50 minutes   |  Calculator: NOT allowed
Name: ____________________________     Date: ______________     Score: ______ / 105
	Section
	Time
	My score
	Red
	Amber
	Green

	1. Simplifying Expressions
	10 mins
	_____ / 22
	
	
	

	2. More Simplifying & Index Laws
	13 mins
	_____ / 35
	
	
	

	3. Expanding & Factorising
	12 mins
	_____ / 23
	
	
	

	4. Substituting & Solving
	13 mins
	_____ / 25
	
	
	

	Total
	50 mins
	_____ / 105
	


Once your work is marked, write your score for each section, 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. Simplifying Expressions
	⏱ 10 minutes



	Key Facts
Like terms have exactly the same letters AND powers: 3x2y and 5yx2 are like terms; 3x2y and 3xy2 are NOT.
Collect like terms by adding/subtracting the coefficients. The sign belongs to the term AFTER it.
With brackets: multiply out first, then collect like terms.   e.g. 3(2x + 1) − 2(x − 4) = 6x + 3 − 2x + 8 = 4x + 11
An identity (≡) is true for ALL values, e.g. 2(x + 3) ≡ 2x + 6. To show an identity, simplify ONE side until it matches the other.


Q1  Simplify each expression.   [Grade 4]
	(a)  5x2 + 3x − 2x2 + 4x

	(b)  4ab + 3a − ab + 2a

	(c)  6p2 − 2p + p2 − 5p − 3


	(d)  3xy + 2x2 − 5yx + 4x2

	(e)  2a2b + 5ab2 − a2b + ab2

	(f)  8m2 − 3m + 2 − 5m2 + 3m − 7



Q2  Expand the brackets and simplify.   [Grade 4–5]
	(a)  4(2x + 3) + 3(x − 2)


	(b)  5(y + 2) − 2(y + 3)


	(c)  3(2a − 1) − 4(a − 2)



	(d)  6(p + 2q) − 2(3p − q)


	(e)  2(3x2 + x) + 5(x − x2)


	


Q3  Tick the correct box for each one.   [Grade 4–5]
	
	Expression
	Equation
	Identity
	Formula

	(a)  3(x + 2) ≡ 3x + 6
	
	
	
	

	(b)  4x − 7 = 2x + 5
	
	
	
	

	(c)  A = πr2
	
	
	
	

	(d)  x2 + x2 ≡ 2x2
	
	
	
	

	(e)  5(y − 1) + 2y
	
	
	
	


Q4  Show that 5(x + 2) − 3(x − 4) ≡ 2(x + 11)   [Grade 5]
	Working:




  🧩  Problem Solving — think, plan, then write it as algebra
Q5  A rectangle has length (4x + 3) cm and width (2x − 1) cm. Write a simplified expression for its perimeter.   [Grade 4]
	Working:




Q6  In an algebra pyramid, each brick is the sum of the two bricks below it. Complete the pyramid.   [Grade 4–5]
	
	
	

	
	
	
	

	3x + 2y
	x − 4y
	2x + y


Q7  Find the missing expression:   3(x + 4) + ☐ = 5x + 2   [Grade 5]
	Working:





	2. More Simplifying & Index Laws
	⏱ 13 minutes



	Key Facts — the Index Laws
Index notation: x × x × x = x3     and     3x2 means 3 × x × x (only the x is squared).
Multiplying: ADD the powers       am × an = am+n         e.g. a3 × a2 = a5
Dividing: SUBTRACT the powers    am ÷ an = am−n         e.g. x7 ÷ x3 = x4
Power of a power: MULTIPLY         (am)n = amn              e.g. (y2)3 = y6
Numbers in front: multiply/divide the numbers, then use the laws on the letters:  
3a2 × 4a5 = 12a7.   Remember x = x1.


Q8  Simplify.   [Grade 4]
	(a)  3x2 + 5x2 − x2

	(b)  p × p2 × p3

	(c)  2a × 3a2


	(d)  r7 ÷ r3

	(e)  4y3 − y3 + 2y2

	(f)  m × m × n × m × n



Q9  Use the index laws to simplify.   [Grade 4–5]
	(a)  a4 × a5

	(b)  x9 ÷ x4

	(c)  (y3)4

	(d)  5a3 × 2a4


	(e)  20x8 ÷ 4x3

	(f)  (3y2)3

	(g)  2x2y × 3xy3

	(h)  12a5b3 ÷ 4a2b



Q10  Write each as a single power, or find the missing value n.   [Grade 5–6]
	(a)  pa × p2a

	(b)  p5a ÷ pa

	(c)  (p2a)3


	(d)  3n × 34 = 311

	(e)  x12 ÷ xn = x4

	(f)  (k3)n = k18



Q11  Expand and simplify.   [Grade 5]
	(a)  x(x2 + 3x − 2)


	(b)  4(2a + b) − 3(a − 2b)



	(c)  y2(y + 5) − 2y2


	(d)  3x(x2 − 2) + x(x2 + 4)




Q12  Sam says 2a3 × 3a4 = 5a12. Explain Sam’s two mistakes and give the correct answer.   [Grade 5]
	Working:




  🧩  Problem Solving — think, plan, then write it as algebra
Q13  
(a) A rectangle has area 18x6 cm2 and length 3x2 cm. Find its width.   
(b) A cube has side length 3a cm. Find its volume and its total surface area.   [Grade 5–6]
	Working:




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

	(a)  a3 × a3 = a9
	
	

	(b)  2x3 + 3x3 = 5x6
	
	

	(c)  (2y2)3 = 8y6
	
	


Q15  (xa)2 × xb = x13   and   xa ÷ xb = x2.   Find the values of a and b.   [Grade 6]
	Working:






	3. Expanding & Factorising Expressions
	⏱ 12 minutes



	Key Facts
Expanding: multiply EVERY term inside the bracket by the term outside.   3x(2x − 3) = 6x2 − 9x
Watch negatives outside the bracket:   −2(3y − 4) = −6y + 8
Factorising is the reverse: find the Highest Common Factor (HCF) of all terms — numbers AND letters — and put it outside the bracket.
"Factorise fully" means take out the biggest possible factor:  x3 + x2 + x = x(x2 + x + 1).  
Check by expanding back.


Q16  Expand.   [Grade 4]
	(a)  5(2x − 3)

	(b)  x(x − 7)

	(c)  4x(3x + 2)


	(d)  −3(2y − 5)

	(e)  2a(3a − 4b)

	(f)  3p(p2 + 2p − 4)



Q17  Factorise fully.   [Grade 4–5]
	(a)  8x + 12

	(b)  15y − 20

	(c)  x2 − 9x


	(d)  6a2 + 9a

	(e)  2x3 + 4x2 + 6x

	(f)  12p2q − 8pq2



Q18  Lily factorised 18x2 + 12x as 3x(6x + 4).  
(a) Why is this not fully factorised?  (b) Factorise it fully.   [Grade 5]
	Working:




Q19  Expand and simplify 4(3x − 2) − x(x + 5)   [Grade 5–6]
	Working:




  🧩  Problem Solving — think, plan, then write it as algebra
Q20  A rectangle is 4x cm wide and (2x + 5) cm long. 
Write an expanded expression for its area.   [Grade 4–5]
	Working:



Q21  A rectangle has area (6x2 + 18x) cm2 and width 6x cm. 
Find an expression for its length, and a simplified expression for its perimeter.   [Grade 5–6]
	Working:



Q22  Fill in the boxes:   ☐(3x − ☐) = 12x2 − 8x   [Grade 5]
	Working:



Q23  n + 1, n + 2 and n + 3 are four consecutive whole numbers. 
Use algebra to show that their sum is always a multiple of 3.   [Grade 6]
	Working:



	4. Substituting & Solving
	⏱ 13 minutes



	Key Facts
Substituting: replace each letter with its value in brackets, then use BIDMAS.  
If b = −2, then b2 = (−2)2 = 4 (not −4!)
Negatives: − × − = +     − × + = −     subtracting a negative is adding: 3 − (−2) = 5
Solving: do the same to both sides. Expand brackets first, collect letters on one side and numbers on the other.
A negative outside a bracket changes every sign inside:  32 − 3(2a − 2) = 32 − 6a + 6



Q24  Given a = 4, b = −3 and c = −2, work out the value of:   [Grade 4–5]
	(a)  3a + 2b

	(b)  a − b + c

	(c)  bc

	(d)  b2


	(e)  2c2

	(f)  a2 − b2

	(g)  c3

	(h)  ab − c2



Q25  Solve these equations.   [Grade 4–6]
	(a)  5x − 8 = 27



	(b)  7y + 3 = 3y + 23



	(c)  3(x − 4) = 18




	(d)  5(2x + 1) = 3(x + 4)



	(e)  4(x + 3) − 2(x − 5) = 30



	(f)  3(4a − 1) = 25 − 2(3a − 4)





  🧩  Problem Solving — think, plan, then write it as algebra
Q26  P = 2a2 − 3b.  Kim says that when a = −3 and b = −4, P = −6. Explain Kim’s mistake and find the correct value of P.   [Grade 5]
	Working:




Q27  I think of a number. I add 5, then multiply by 3. 
My answer is the same as subtracting my number from 30, then multiplying by 2. 
Form and solve an equation to find my number.   [Grade 5–6]
	Working:




Q28  The angles of a triangle are 4(x − 5)°, (2x + 30)° and (45 − x)°.  
(a) Form and solve an equation to find x.  (b) What type of triangle is it? Explain.   [Grade 5–6]
	Working:




Q29  A rectangle has length (3x − 2) cm and width (x + 4) cm. Its perimeter is 44 cm. 
Find x and the area of the rectangle.   [Grade 5–6]
	Working:






