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Expanding brackets
and simplifying expressions

A LEVEL LINKS
Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points

¢ When you expand one set of brackets you must multiply everything inside the bracket by
what is outside.

e When you expand two linear expressions, each with two terms of the form ax + b, where
a#0and b #0, you create four terms. Two of these can usually be simplified by collecting
like terms.

Examples

Example 1

Example 2

Example 3

Example 4

Expand 4(3x — 2)

4(3x—2)=12x -8

Multiply everything inside the bracket
by the 4 outside the bracket

Expand and simplify 3(x + 5) — 4(2x + 3)

3(x+5)—4(2x +3)
=3x+15—-8x-12

=3 —-5x

1 Expand each set of brackets
separately by multiplying (x + 5) by
3and (2x +3) by 4

2 Simplify by collecting like terms:
3x—8x=-bxand 15-12=3

Expand and simplify (x + 3)(x + 2)

x+3)(x+2)
=X(x+2) +3(x +2)
=x2+2x+3x+6
=x2+5x+6

1 Expand the brackets by multiplying
(x+2) by xand (x + 2) by 3

2 Simplify by collecting like terms:
2X + 3x = 5x

Expand and simplify (x — 5)(2x + 3)

(x—5)(2x + 3)
=x(2x +3) —5(2x + 3)
=2x>+3x—10x — 15
=2x>—-7x—15

1 Expand the brackets by multiplying
(2x +3) by xand (2x + 3) by -5

2 Simplify by collecting like terms:
3X —10x =—7x
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Practice
1 Expand. Watch out!
a 3(2x-1) b —2(5pq + 4’ I
¢ —Grxy—2) When multiplying (or

dividing) positive and
negative numbers, if

2  Expand and simplify.
p plify the signs are the same

a  7(3+5)+6(2x-8) b 8(5p-2)-3(4p+9) the answer is ‘+’; if the
¢ 9(3s+1)-5(6s-10) d 2(4x-3)-(3x+5) signs are different the
answer is ‘.
3  Expand.
a 3x(4x+8) b  4k(5k?-12)
¢ —2h(6h?+11h-5) d —3s(4s?—T7s+2)
4 Expand and simplify.
a 3(y>?-8)—4(y>-5) b 2x(x+5)+3x(x-7)
c 4p(2p-1)-3p(tp-2) d 3b(4b-3)—b(6b-9)
5 Expand % (2y - 8)
6  Expand and simplify.
a 13-2(m+7) b 5p(p?+ 6p) —9p(2p—3)
7 The diagram shows a rectangle.
Write down an expression, in terms of x, for the area of
the rectangle. 3x-35
Show that the area of the rectangle can be written as
21x2— 35x -
X

8 Expand and simplify.

a (x+4)(x+5) b (x+7)(x+3)

c (xX+7N(x-2) d (x+5)(x-5)

e (x+3)(x-1) o (Bx-2)(2x+1)
g (bx-3)(2x-5) h  (3x—2)(7 +4x)
i (3x+4y)(Sy + 6x) j (x+5)y

k (2x-7)? | (4x—3y)?

Extend
9  Expand and simplify (x + 3)2 + (x — 4)?

10 Expand and simplify.

o [erd)x-2) o (3]
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Answers
1 a 6x-3

C  —3xy+2y?
2 a

b

c

d 8x-6-3x—5=5x-11
3 a  12x%+24x

¢ 10h—12h3®—22h?
4 a -—y*-4

c 2p-T7p?
5 y-4
6 a -1-2m
7 7x(3x —5) = 21x? - 35x
8 a x2+9%x+20

c x*+5x-14

e 2x*+x-3

g 10x*-31x+15

i 18x2+ 39xy + 20y?

k  4x>—28x +49
9 2x*—2x+25

2
10 a X -1-—
X

21x + 35+ 12x — 48 =33x — 13
40p — 16— 12p — 27 = 28p — 43
27s+9—-30s+50=-3s+59 =59 - 3s

b

—— > -~ a T

—-10pq - 8¢°

20k3 — 48k
21s%> — 21s° — 65

5x2 —11x
6b?

5p + 12p% + 27p

X2+ 10x + 21

X2 —25

BX2 — X — 2

12x? + 13x — 14
X2+ 10x + 25
16x2 — 24xy + 9y?

1
X +2+—
X
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Surds and rationalising the denominator

A LEVEL LINKS
Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points

e Assurd is the square root of a number that is not a square number,

for example «/E \/§ \/§ etc.

e Surds can be used to give the exact value for an answer.

o Jab=ax+b
. \ﬁ _a
b b
e To rationalise the denominator means to remove the surd from the denominator of a fraction.
o To rationalise% you multiply the numerator and denominator by the surd Jb
e Torationalise - a\/. you multiply the numerator and denominator by b—c
+4/C

Examples

Example 1  Simplify J50

J50 =/25x 2 1 Choose two numbers that are
factors of 50. One of the factors

must be a square number

—J25x2 2 Use the rule \/ab =+/ax+/b
_5x\2 3 Use \/25=5
=52

Example 2 Simplify 1147 — 212

J147 - 2\12 1 Simplify 147 and 2+/12 . Choose
— J49x3 - 2J4x3 two numbers that are factors of 147

and two numbers that are factors of
12. One of each pair of factors must
be a square number

= J49x\3 - 24 %3 2 Use the rule Jab =+/a x+/b
=7><\/§—2><2><\/§ 3 Use \/5:7 and 4 =2
=7/3-43

_3f3 4 Collect like terms
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Example 4

Example 5

Example 3 Simplify (\/7+«/§)(\/7—\/§)

(VT +-B)(VT-3)
&8 T2 2T~

1 Expand the brackets. A common
. . R 2
mistake here is to write (\/7) =49

2 Collect like terms:

=7-2
=5 SN NN
=72 +\12=0
Rationalise =
NG}
1 _ ixﬁ 1 Multiply the numerator and
3 Y3 B denominator by /3
1x+/3
= i/\§/_ 2 Use \/5:3
- N3
3

2

Rationalise and simplify ——
V12

2 _ 2 V2
NERN PN

V2 x[4x3

12

_ 2/2438

12

Vi
6

1 Multiply the numerator and
denominator by J12

2 Simplify V12 in the numerator.
Choose two numbers that are factors
of 12. One of the factors must be a
square number

3 Use the rule \/ab =+/ax+/b
4 Use \/Z=2

5 Simplify the fraction:

2 1
— simplifiesto —
12 6
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Expand and simplify.

a  (V2+V3)(v2-B3) b
¢ (4-5)(V45+2) d

3
Example 6 Rationalise and simplify
2++/5
3 _ 3 8 25 Multiply the numerator and
246 2+6 2-6 denominator by 2—+/5
3(2-5)
) (2 + \/g)(Z - Jg) Expand the brackets
_ 6—3\5
"~ 4+205-25-5 Simplify the fraction
_6-35
-1 Divide the numerator by —1
Remember to change the sign of all
- 3J§_ 6 terms when dividing by —1
Practice
1 Simplify. Hint
a 45 b V125 One of the two
c 48 d 175 numbers you
choose at the start
e 300 f V28 must be a square
g J72 h 162 number.
2 Simplify. Watch out!
a 72+4162 b J45-25 Check you have
¢ J50-+/8 d J75-48 chosen the highest
square number at
e 2\/%*‘ \/ﬁ f 2\/E— \/ﬁ-l- \/2_7 the start.

(3++3)(5-+12)
(5++/2)(6-/8)
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4 Rationalise and simplify, if possible.

a — b L
NG Ji
2 2
c — d =
NG Js
e 2 f S
N7 5
, B -
Nen Jas
5 Rationalise and simplify.
a 1 b 2
3-5 4+3
Extend

6 Expand and simplify (&+\/§)(\/§—ﬁ)

7  Rationalise and simplify, if possible.
1 1

NI NS

a
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ANswers
1 a 35
c 43
e 1043
g 6v2
2 a 152
c 32
e 67
3 a -1
¢ 10J5-7
4 a £
5
¢ 27
7
e 2
NE)
9 5
5 g 3+\/§
4
6 XxX-—y
7 a 3+22

o —h o T

55
5V7
247
92

6(5++/2)
23
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Rules of indices

A LEVEL LINKS
Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points
° am X an = am+n
a" _ ma
[ — = a
a
° (am)n = amn
o a’=1

1

e a"=1%a ie.thenthrootofa

e The square root of a number produces two solutions, e.g. J16 =+4.

Examples

Example 1  Evaluate 10°

10°=1 Any value raised to the power of zero is
equal to 1

1
Example 2  Evaluate 92

1

Jo Use the rule a" =%/a
3

N~

9

2
Example 3 Evaluate 273

27§ :(3 27 )2 1 Use the rule a% :(%)m
- 32 2 Use 3/5:3
=9
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Example 4

Example 5

Example 6

Example 7

Example 8

Evaluate 472
1 1
472 == 1 Usetherule a™ =—
4 a
1
= 2 Use 42 =16
16
6x°
Simplify —
2x?
5 m
X
2—2 =3x8 6 + 2 = 3 and use the rule a_n= a™" to
X a
X5
give = =x""2=x°
X
3 5
XXX
Simplify 7
3 5 3+5 8
XXX _X - _X 1 Usetherule a"xa" =a™"
x4 xt X
am
=x84=x* 2 Usetherule — = am™"
a

Write 3i as a single power of x
X

1 1

3 Xt Use the rule im =a ™, note that the
a
fraction % remains unchanged
. 4 .
Write — as a single power of x
X

4 4 1

ﬁ:x_% 1 Use the rule an ={‘/§
L 1 m
=4x 2 2 Use the rule a—m:a
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Practice
1 Evaluate.
a 14° b 30 c 50 d Xx°
2  Evaluate.
1 1 1 1
a 492 b 643 c 1253 d 164
3  Evaluate.
3 5 3 3
a 252 b 83 c 492 d 164
4 Evaluate.
a 57 b 43 c 25 d 672
5  Simplify.
3 x x° 10x°
a 2 b 2
2X 2X° X X
3xx2x° 7x3y?
c . 3 d Z Watch out!
2X 14x°y
) 1 Remember that
y c? ;
e 7 f S any value raised to
y:xy c?xc? the power of zero
2\3 L is 1. This is the
g (2X ) h X? x X? rulea®=1.
4x° X2 x X3
6 Evaluate.
_1 _2 _1
a 4°¢? b 27 3 c 9 2x23
: y 27V s
d 164x27 e 9 f CIAR
16 64
7 Write the following as a single power of x.
a 1 b i7 c ix
X X
5[_2 1 1
d X € 3/; f 3/y2



edexcel

8  Write the following without negative or fractional powers.

a x3 b X0

1
d x° e X 2

9  Write the following in the form ax".

a  5Jx b %
X
2 4
d — e —
Jx Ix
Extend
10 Write as sums of powers of x.
5
X jl b X (x o1
X

C X5
_3
f X 4
c L
3x*
f 3
c x4 (xz +
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Answers
1 a 1
2 a 7
3 a 125
4 a X
25

3

5 a 3i
2

c 3X

1

e y?

g 2

6 a l
2

qg L
4

7 a xt
2

d Xx°

1

8 a —
X3

d x®
1

9 a 5x?
1

d 2x 2

10 a xX3+x

S w|oo

©o|5
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Factorising expressions

A LEVEL LINKS
Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

e Factorising an expression is the opposite of expanding the brackets.

e A quadratic expression is in the form ax? + bx + ¢, where a # 0.

e To factorise a quadratic equation find two numbers whose sum is b and whose product is ac.

e Anexpression in the form x? —y? is called the difference of two squares. It factorises to
(X=y)(x +y).

Examples

Example 1  Factorise 15x?y® + 9x%

15x2y3 + 9x%y = 3x%y(5y? + 3x?) The highest common factor is 3x?y.
So take 3x?y outside the brackets and
then divide each term by 3x?y to find
the terms in the brackets

Example 2 Factorise 4x? — 25y?

4x2 — 25y? = (2x + 5y)(2x — 5y) This is the difference of two squares as
the two terms can be written as
(2x)?and (5y)?

Example 3 Factorise x? + 3x — 10

b=3,ac=-10 1 Work out the two factors of

ac = —10 which add to give b =3
(5 and —2)
Sox?+3x—-10=x2+5x—-2x-10 2 Rewrite the b term (3x) using these
two factors

=X(x+5)—2(x+5) 3 Factorise the first two terms and the
last two terms

=(x+5)(x-2) 4 (x +5)is afactor of both terms
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Example 4 Factorise 6x2— 11x — 10

b=-11,ac=-60 1 Work out the two factors of

ac = —60 which add to give b =—11
So (—15 and 4)
6x? — 11x— 10 =6x2— 15x + 4x — 10 2 Rewrite the b term (—=11x) using

these two factors
=3x(2x —5)+2(2x—5) | 3 Factorise the first two terms and the
last two terms

= (2x-5)(3x + 2) 4 (2x — 5) is a factor of both terms
o xP—4x-21
Example 5 Simplify o 1 9%10
x2 —4x—21 1 Factorise the numerator and the
2% 195+ 9 denominator
For the numerator: 2 Work out the two factors of
b=-4,ac=-21 ac = —21 which add to give b = —4
(=7 and 3)
S0
X2—4x-21=x2-7x+3x-21 3 Rewrite the b term (—4x) using these
two factors
=X(X—=7)+3x—17) 4 Factorise the first two terms and the
last two terms
=(x-7)(x+3) 5 (x—7)is a factor of both terms
For the denominator: 6 Work out the two factors of
b=9,ac=18 ac = 18 which add to give b =9
(6 and 3)
S0
22+ 99X+ 9=2x+6x +3x + 9 7 Rewrite the b term (9x) using these
two factors
= 2x(x +3) + 3(x + 3) 8 Factorise the first two terms and the
last two terms
=(x+3)(2x+3) 9 (x+ 3)isafactor of both terms
So
X’ —4x-21 _ (x=T)(x+3) 10 (x + 3) is a factor of both the
2x° +9x+9  (x+3)(2x+3) numerator and denominator so
N_7 cancels out as a value divided by
= itself is 1
2X+3
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Practice

1

2  Factorise
a X+7x+12
c x2—-11x+30
e x2-7x-18
g x2-3x-40
3  Factorise
a  36x2—49y?
c 18a%-200b?%c?
4  Factorise
a 2x*+x-3
cC 2*+7x+3
e 10x*+21x+9
5 Simplify the algebraic fractions.
2x2 + 4x
a 2
X* =X
x? —2x—8
c 2
X° —4x
X2 —x—12
€ 2
X° —4x
6 Simplify
ox* —16
3x% +17x—28
4-25x°
10x* -11x -6
Extend
7 Simplify Vx* +10x + 25
2 2
8 Simplify (X+2)°+3(x+2)

Factorise.
a  6x4y3—10x%*
C  25x%y? — 10x3%y? + 15x%y°

X2 —4

o h O T

21a%b® + 35a°h?

X2 +5x—14
X2 —5x — 24
X2 +x-20

X2 + 3x — 28

4x? — 81y?

6x2+17x+5
Ox2—15x + 4
12x2—38x + 20

X2 +3x
X2 +2x-3
x? —5x
x? —25

2x% +14x
2x% +4x-170

2x? —7x-15
3x? -17x+10
6x> —x—1
2x2 +7x—4

Hint

Take the highest
common factor
outside the bracket.
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Answers
1 a 23y3(3x-5y)
c  5x¥y}(5-2x+3y)
2 a (x+3)(x+4
c (x-5x-6)
e (xX-9kx+2)
g (x-8)(x+5)
3 a (6x-—7y)6x+7y)
C  2(3a-10bc)(3a + 10bc)
4 a (x-1)(2x+3)
c (2x+1)(xx+3)
e (bx+3)(2x +3)
5 a 2(x+2)
x-1
X+2
C —_—
X
X+3
e —_—
X
6 a 3x+4
X+7
2-5x
C
2x—-3
7 (x+5)
3 4(x+2)
X—2

o h O T

7a%p?(3b® + 5a?)

xX+7)(x-2)
(x-8)(x +3)
(x+5)(x-4)
X+ 7)(x-4)

(2x —9y)(2x + 9y)
(Bx+1)(2x +5)
(Bx—-1)(3x—4)

2(3x — 2)(2x -5)

x
x-1

X
X+5
X
Xx-5
2Xx+3
3x—-2

3x+1
X+4




