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Name: Date:

Question 1

Factorise 6x® + 9x2 - 3x.
Answer:

Question 2

Factorise x2 + 7x + 12.
Answer:

Question 3

Factorise -12a3b? + 8a2b3 - 4a%b.
Answer:

Question 4

Factorise each expression.
(a) x2-49

(b) x2-10x + 25

Answer:

Question 5

A rectangular garden bed has an area that can be expressed as 5x(x+3) - 2(x+3) square
metres, where x is a positive number. Write the area as a product of two factors, and find
the area when x = 4.

Answer:
Question 6

A rectangular garden has an area of x2 + 11x + 28 square metres, where x is a positive
number. The length of the garden is (x + 7) metres. Write an expression for the width of
the garden by factorising the area expression, then find the width when x = 3.

Answer:
Question 7

Factorise 12a3 - 8a2 by taking out the highest common factor.



Answer:

Question 8

Factorise x2? - 3x - 28 and find the positive value of x for which the expression equals zero.
Answer:

Question 9

Factorise -15m3n2 + 10m?2n3 - 5m2n.

Answer:

Question 10

Factorise each expression.



Year 10 factorising: answers and worked
solutions
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Question 1

Key idea: Find the HCF of all terms, write it outside the brackets, then divide each term
by the HCF to find what goes inside.

1. Find the HCF of the coefficients 6, 9 and 3: the HCF is 3. 2. Find the HCF of x3, x2 and
x: the lowest power is x! = x. 3. So the overall HCF is 3x. 4. Divide each term by 3x: (
6x3)/(3x) = 2x2, (9x2)/(3x) = 3%, -3x/3x = -1 5. Write the factorised form: 6x3 + 9x? - 3x =
3x(2x2 + 3x - 1)

Check: 3x(2x2 + 3x -1) = 6x3 + 9x%2 - 3x v

Answer: 3x(2x? + 3x - 1)

Question 2

Key idea: Find two integers that multiply to 12 and add to 7.

1. List factor pairs of 12: (1, 12), (2, 6), (3, 4). 2. Check which pairaddsto 7: 3 + 4 = 7.
v 3. Write the factorised form: (x + 3)(x + 4). 4. Verify by expanding: (x + 3)(x + 4)
=XxX2+4x+3x+12=x2+7x+12. v

Answer: (x + 3)(x + 4)
Question 3

Key idea: When the leading term is negative, take out a negative common factor so the
first term inside the brackets is positive. Find the full HCF including all variables.

1. Find the HCF of the coefficients 12, 8 and 4: the HCF is 4. 2. Include the negative sign:
take out -4. 3. Find the HCF of the variable parts: lowest power of a is a?; lowest power
of b is b! = b. So the variable HCF is a2b. 4. Overall factor to take out: -4a2b. 5. Divide e
ach term by -4a2b: (-12a3b?)/(-4a2%b) = 3ab, (8a2b3)/(-4a2%b) = -2b?, (-4a%b)/(-4a%b) =16. W
rite the factorised form: -12a3b? + 8a2b3 - 4a2b = -4a2b(3ab - 2b2 + 1)

Check: -4a2b(3ab - 2b%z + 1) = -12a3b? + 8a2b3 - 4a2b v
Answer: -4a2b(3ab - 2b2 + 1)
Question 4

Key idea: Recognise special quadratic forms: a2 - b2 = (a-b)(a+b) and a2 - 2ab + b? =
(a - b)2



Part (a) 1. Write x? - 49 as x? - 72. 2. Apply the difference of two squares rule: (x - 7)(x
+ 7).

Part (b) 1. Check: V(25) = 5 and the middle term -10x = -2 x x X 5. v 2. Thisis a
perfect-square trinomial: (x - 5)2. 3. Verify: (x-5)2 = x2 - 10x + 25. v

Answer: (a) (x-7)(x + 7) (b) (x - 5)?
Question 5

Key idea: When the same bracket appears in every term, the whole bracket is a common
factor and can be taken out just like a single term.

1. Identify the common binomial factor: (x + 3) appears in both terms. 2. Take out (x +
3): 5x(x+3) - 2(x+3) = (x+3)(5x-2) 3. Check by expanding: (x+3)(5x-2) = 5x2 - 2x + 15x
-6 =5x2 4+ 13x -6, and 5x(x+3) - 2(x+3) = 5x? + 15x - 2x -6 =5x2 + 13x -6 v 4.
Substitute x = 4: Area = (4+3)(5 x 4-2) =7 x 18 = 126 square metres

Answer: (x+3)(5x-2); the area when x = 4 is 126 square metres.
Question 6

Key idea: Area of a rectangle equals length multiplied by width, so width equals area
divided by length. Factorise the area expression first.

1. Find two integers that multiply to 28 and add to 11: 4 + 7 =11and 4 x 7 = 28. v 2.
Factorise: x2 + 11x + 28 = (x + 4)(x + 7). 3. Width = ((x + 4)(x + 7))/((x + 7)) = x + 4
metres. 4. Substitute x = 3: width = 3 + 4 = 7 metres.

Answer: Width = (x + 4) metres; when x = 3, the width is 7 metres.
Question 7

Key idea: The HCF of all terms is taken outside the brackets, and each term is divided
by it.

1. Find the HCF of the coefficients: HCF(12, 8) = 4. 2. Find the HCF of the variable parts:
the lowest power of a in both terms is a2. 3. So the overall HCF is 4a2. 4. Divide each
term by 4a2: 12a3 + 4a? = 3a and 8a? + 4a% = 2. 5. Write in factorised form: 4a%(3a - 2).
6. Check by expanding: 4a? x 3a-4a2 x 2 = 12a3-8a? v

Answer: 4a%(3a - 2)
Question 8

Key idea: Factorise by finding two numbers with product -28 and sum -3, then use the
zero-product rule.

1. List factor pairs of -28: (-1, 28),,(1, -28),,(-4, 7),,(4, -7). 2. The pair that adds to -3 is 4
and -7, since 4 + (-7) = -3 and 4 x (-7) = -28. 3. Factorise: x2 - 3x - 28 = (X + 4)(x - 7).



4. Set each factor equalto zero: x +4=0=x=-4,0orx-7 =0 = x = 7. 5. The positive
solutionis x = 7.

Answer: 7
Question 9

Key idea: Find the full HCF of the coefficients and variable parts, then take out a negative
factor so the first term inside the brackets is positive.

1. HCF of the coefficients 15, 10 and 5 is 5; include the negative sign to give -5. 2. HCF
of the variable parts: lowest power of m is m?; lowest power of n is n* = n. Variable HCF i
s m2n. 3. Overall factor: -5m2n. 4. Divide each term by -5m?2n: (-15m3n2)/(-5m2n) = 3mn, (
10m2n3)/(-5m?2n) = -2n?, (-5m2n)/(-5m?n) = 1 5. Write the factorised form: -15m3n2 + 1
0m2n3 - 5m2n = -5m2n(3mn - 2n? + 1) 6. Check by expanding: -5m?n(3mn - 2n%2 + 1) = -
15m3n2 + 10m=?n3 - 5m?n v

Question 10

Part (a) 1. Recognise x? - 4 = x2 - 22, a difference of two squares. 2. Apply the rule: (x -
2)(x + 2).

Part (b) 1. Find two integers that multiply to -21 and add to 4. 2. Try -3 and 7: (-3) x 7
=-21 v and-3 + 7 =4 v. 3. Factorise: (x - 3)(x + 7). 4. Verify: (x - 3)(x + 7) = x2 + 7X
-3x-21 =x2+4x-21. v



