8.1

Algebra: Brackets
Expansion of Single Brackets

In this section we consider how to expand (multiply out) brackets to give two ¢
more terms, as shown below:

3(x+6)=3x+18

First we revisasegative numberandorder of operations.

Example 1

Evaluate:

(@) -6+10 (b) -7+(-4)
() (-6)x(-5) d) 6x(4-7)
(e) 4(8+3 fH 6(8-15
@ 3-(-9 (h) %'1('3)
Solution

(@ -6+10=4

(b) -7+(-4)=-7-4
=-11

(©) (-6)x(-5)=30

(d) 6x(4-7)=6x(-3)
=-18

(e) 4(8+3)=4x11
=44

fH 6(8-15=6x(-7)
= —42
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When a bracket is expandeyery termnside the bracket must be multiplied by

the number outside the bracket. Remember to think about whether each num

positive or negative!

Example 2

Expand 3(x + 6) using a table.

Solution

X X 6

3 3X 18

From the table,

3(x +6) =3x +18
Example 3
Expand 4 (x - 7).
Solution
Ax=7) =4xx-4x7
=4x-28

Example 4

Expand x (8 - x).

Remember that every term inside
the bracket must be multiplied by
the number outside the bracket.
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Solution

X(8-x) =xx8-xxx
=8x - x°

Example 5

Expand (-3) (4 - 2x).

Solution
(-3)(4-2x) =(-3) x4-(-3) x2x

=-12 - (-6X)
= -12 + 6X
Exercises
1. Calculate:
(@ -6+17 (b) 6-14
(d) 6-(-9) (e) -11-(-4)
(99 8x(-7) (h)y 88+(-4)
() 5(3-10) (k) 7(11-4)

(c) -6-5
@ (-6)x(-4)
(i) 6(8-10)

0 (-4)(6-17)

2.  Copy and complete the following tables, and write down each of the

expansions:

@ T > > (b)
4
4(x+2)=

© T T 3 (@
4

4(x+3)=
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Expand:

(@) 4(x+6) (b) 3(x-4)
(©) 5(2x+6) (d) 7(3x-4)
(e) 3(2x+4) H 8(3x-9
@ (-2)(x-4) () (-3)(8-2x)
(i) 5(3x-4) G) 9(2x+9)

Jordan writes3 (4x - 8) =12x -8.
Explain why his expansion st correct.

Copy and complete the following tables and write down each of the
expansions:

@ T T3 0)

X -y

X X

X(x-2)= x(x-vy)=

Copy the following expansions, filling in the missing terms:

(@) 4x(x+8)=4x"+ ? () (-3)(2x-7)=2+21
() 4x(x-9)=4x*-7? (d) 6x(x=-7)=6x"-"7?
(e) 3x(x-y)=3x*-7? f (-4x)(2x+8)= ? - 32x
Expand:
@ x(x-7) (b) x(8-2x)
() 6x(x+2) (d) 4x(3x-5)
(e) x(x+y) f  x(4y-3x)
(@ 2x(2x+3y) (h) 5x(2y-1)
Write down expressions for the area of each of these rectangles, and th
expand the brackets: 15
(a) (b)
2 X—5

X+4
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(©) (d)
2X

X+ 9

(e) ®
2X

3x-2

9.  Write down an expression for the area
of this triangle, that:

(@) contains brackets,
(b) doesnotcontain brackets.

10 Write down an expression for the volume
of this cuboid, that:

(a) contains brackets,
(b) doesnotcontain brackets.

Linear Equations

Expanding a bracket will usually be the first step when solving an equation like

4(x +3) =20
Example 1
Solve
5(x - 3) =35
Solution
5(x-3) =35

Expanding brackets gives: 5x -15 35

Adding 15 to both sides gives: 5x = 50
10

Dividing by 5 gives: X
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Example 2
Solve
6(x +7) =50
Solution
6(x+7) = 50
Expanding brackets gives: 6x+42 = 50
Subtracting 42 from both sides gives: 6x = 8
Dividing by 6 gives: X = g
= 1}
3
Example 3

Gilda thinks of a number and adds 7 to it. She then multiplies her answer by
4 and gets 64.

(&) Write down an equation that can be used to calculate the number with
which Gilda started.

(b) Solve your equation to give the number.

Solution
(a) Start withx.
Add 7 to give x + 7

Multiply by 4 to give 4(x + 7)

This expression equals 64, so the equatiod (s + 7) = 64

(b) 4(x+7) = 64
Expanding brackets gives; 4x+28 = 64
Subtracting 28 from both sides gives: 4x = 36
Dividing by 4 gives: X = 3746

=9
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Exercises

1. Solve these equations:
(@ 2(x+6)=14 (b) 5(x-8)=40
(c) 3(x+5)=12 (d) 7(x+4)=42
(e) 2(x+7)=19 ) 3(x-4)=11
(@) 5(x-4)=12 (h) 10(x+7)=82

MEP Y8 Practice Book A

Solve these equations:

(@ 5(2x-7)=8 (b) 3(3x+6)=27
(c) 3(2x+1)=30 (d) 8(2x-12)=24
A rectangle has sides of length = (x+4) m -
3 mand(x + 4) m.
3m
Find the value ofx, if the area of the u ]

rectangle is 18n°.

Feti chooses a number, adds 7, multiplies the result by 5 and gets the
answer 55.

(@) If x is the number Feti first chose, write down an equation that can
used to determine the number.

(b) Solve the equation to determine the valug. of

The following flow chart is used to form an equation:

X —=> +6 x4 —=> 17

(@) Write down the equation.

(b) Solve the equation to find the valuexof

Solve the following equations:

@ 4(7-x)=20 (b) 3(9-x)=15
(c) 6(5-2x)=18 (d) 5(7-3x)=20
(e) 2(10-3x)=17 ) 6(9-5x)=4
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7.  Alice thinks of a number, subtracts it from 11 and then multiplies her answer

by 5 to get 45. What was the number that Alice started with?

(@ 2(x+1)=6(x-73) (b) 3(x+4)=11x
(c) 5(x+4)=2(10x +1) d) 4(7-x)=5(x+2)
9.
3m
(x +4) m

(@) Write down an expression for the area of the triangle.
(b) Whatisx if the area il5 m* ?

Common Factors

As well as being able to remove brackets by expanding expressions, it is also
important to be able to write expressions so that they include brackets; this is
calledfactoringor factorisation.

Example 1

Factorise
4x+6

Solution

First write each term as a product of factors:

AX+6=2x2xx+2x3

7
4x+6=2(2x+3

[Note that 2 is the only factor common to both terms and is placed outside the
brackets.]

Now you can check your answer by expanding it.
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Example 2

Factorise
18n + 24

Solution

18n+24:<§::>

Note that both 2 and 3 are factors of both terms, and 88 =6 is placed
outside the brackets.

Example 3

Factorise
4X%+ 6X
Solution
AXP+BX=Z2X2X XX X+2%X3xX
=2x(2x + 3)

Note that both 2 anklare factors of both terms, and & x = 2x is placed
outside the brackets.

Example 4

Factorise
5x + 20%?

Solution

5X +20x2 =5x X +4 x5 X X X X
=5x(1+ 4x)

Note that because 5 ardre factors of both terms, a 1 must be introduced in th
bracket when thebx is placed outside the brackets.

You can check the calculation 'backwards':

5X(1+ 4x) =5x x 1+ 5x x 4X

=5x + 20%>
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Example 5

Factorise

Solution

3XY*+ 12Xy =3X XX YXY+3X4XXXXXY

Note that 3xandy are factors of both terms, and $x x x y =3xy is
placed outside the brackets.

Exercises
1. Factorise:
@ 2x+4 (b) 5x+15 (c) 6x+18
(d 5x-25 (e) 3x-21 fH 7x+35
(99 9x-12 (h) 15x+20 (i) 42x+15
2. Factorise:
(@) 3x*+Xx (b) 5x*+10 (c) 6x-3x°
(d) 6x°-4x (e) 21x*+14x (f)  15x - 25x°
3. Denise states that

MEP Y8 Practice Book A

3xy*+12x%y

=3xy(y + 4x)

4X +6x>=x(4 + 6X)
(@) Is her statement true?
(b) Describe how it could be improved.

For each statement below, decide if it has been fully factorised and if nof
complete the factorisation:
@ X2+ x=x(x+1) (b) 3x*+9x=3(x*+3x)
() 5x-30x2=x(5-30x) (d) 8x*-32x =4(2x*-8x)

(e) 6x*—18x =3x(2x - 6) () 15x - 6x°=3(5x- 2x°)

’
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Explain why the following factorisation iscorrect

15X + 24x* = 3x(5 +24x)

Factorise:

(@) xy+xz

(c) 4pqg-8ar
(e) 5xy-4py
Factorise:

@ x*y+xy’
(c) 5x°y-35xy
(e) xX°yz+xy’z

@ xX°y*+xy’

(@) Expand Xx(x+y+2).

(b)
(d)
(f)

(b)
(d)
(f)
(h)

(b) Factorise 5x*+2Xxy+4xz.

Factorise:
(@) 3x+9y+18z
(c) 6x-3xy+12xz

(e) 7x*+14xy-21xy’

Factorise:
(@) 4x’y+12xy*+ X

(c) 3x’y*—4xy’+x'y

(b)
(d)
(f)

(b)
(d)
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Xyz+3yz
5xyz + 20uxy
Xy +12xz

3x*y* + 6xXYy°
22 Xy + 4xy°
X’y -x’z

X4y3+ X2y6

4%°+ 2X + 8xy
5xz+ 20x — 35xy

4X +6xz+15xy

6X' Yy —4x°y - x'y?

5x'y - X’y +4x°z
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Expansion of Two Brackets

When two brackets are multiplied together, for example,
(x+2)(x+3)

everyterm in thefirst bracket must be multiplied bgveryterm in thesecond

bracket.

Example 1

Use a table to determine

(x+2)(x+3)

Solution (X + 3)
X X 3 The multiplication table is formed
using the two brackets.
S X x? 3x .
(x + 2) The contents of the table give the
> 2 2X 6 expansion.
(x+2)(x+3) = x*+3x+2x+6 or X2+ 3x
= X*+5x+6 +2X+6
= x*+5x+6
Example 2
Use a table to determine
(x-6)(x+2)

Solution

So,

§ﬁx +2)
LN

-

(ﬁ6)\+x x? 2X
¥ -

v 6| -6x | -12
(x-6)(x+2) =

X2+ 2x-6x-12 or X2+ 2X

X2—4x-12 -6x-12
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An alternative method for expanding two brackets is shown in the next exam

Example 3

Determine

Solution
(x+2)(x~-7)
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(x+2)(x-7)

X(x=7)+2(x-7)
X>=7x+2x-14

x> -5x —14

or x*-7x
+2x-14

= x*-5x-14

Note how each term in the first bracket multiplies the whole of the second

bracket.
Exercises
1. Copy and complete the following tables and write down each of the
expansions:
(a) (b)
X X
X
4
(x + 4) (x +5)
© T 2 (d)
X
-1
(x=12) (x + 4)
2 Expand:
@ (x+3)(x+4) (b)
© (x-5(x-1 (d)
€ (x+2)(x-3) (f)
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X X -7
4

(x+4)(x-7)

X X -5
_2

(x=2)(x-5)
x—2)(x+5)
x+7)(x-23)
x+4)(x-1

)
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Expand:
@ (x-1)(x+1) (b) (x+2)(x-2)
(© (x-5)(x+5) (d) (x=7)(x+7)

How are the answers to this question different from the others you have

Explain what is wrong with this statement:

(x+5)2=x2+ 25

Expand:
@ (x+2)° (b) (x-12)°
) (x+3) d) (x-5)°
(@) Copy and complete this table:

X X 6

2X

1

(b) What is the expansion of
(2x +1) (x +6) ?

Expand:

@ (2x+2)(2x+4) (b) (3x+1)(4x+1)
© (2x-1)(3x +2) d) (4x-1)(5x+1
) (2x+1) ) (4x-3)°

Write out the following expansions, filling in the missing terms:
@ (x+7)(x+6)=x*+?2+42 (b)) (x+6)=x*+7?+36
© (x-2)(x-5=x*+72+10 d) (x-1(@2x+1)=2x-x-7?

€ (x+3)(2x+1)=2+7x+3 () (x-7°=x*-2?+49

Explain what is wrong with this statement:

(x+4)(x-5)=x*-20
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10. Write out the following expansions, filling in the missing terms:

@ X-1)=x"+x-2
) (
€ (2x+3)(x +7?)=2x*+9x+ ?
(@ (x=2)
e
(

(f)

11.

X X 1

2 (x+1f =
X X X

X =
x x> | 2x 1 (x+1)
X x3 2x° X
1 NG 2X 1

Use the same method to determine:
(@
(b)

(x+1)',

(x +1)°.

Compare your answers with Pascal's Triangle and describe any connect

that you see.
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The following example shows how to determipe+ 1)°.

X+ X+ X+1

X2+2x+1

Pz (x+1)(x*+2x+1)

XCH2X2+ X+ X2 +2x +1

X2+ 3x?+3x+1

ions




