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Rules of indices

A LEVEL LINKS

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

Key points
° alil X all — alll +n
° - a)ﬂ~!1

° (alll)ll — a””l

e g"-= Q/; 1.e. the nth root of a

m

bl m
a" =3a" :(\"/a)

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

Examples

Example 1  Evaluate 10°

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

1
Example 2  Evaluate 92

1 !
92 :\/5 Use the rule a” =%/a
=3

2
Example 3 Evaluate 273

2 ) 14 m
2732(327) 1 Use therule a” :("a)
=32 2 Use %/Ez?)
=9
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Example 4

Example 5

Example 6

Example 7

Example 8

Evaluate 472

g7- L
4
L

16

L3S

1 Usetherule ¢ =—

m

2 Use 4°=16

5

6x
Simplify —
pury 21

6X5 am -
— =3y 6 +2=3 and usethe rule —=a"" to
2x° a”
. & 5-2 3
give —=x"""=x
2
x3 x x5
Simplify -
X
3 5 3+5 8
* tx =X ; :x_4 1 Usetherule a” xa" =a™"
X X X
am
=% t=x 2 Use the rule —=a""
a
Write — as a single power of x
3x
1 1 -1 1 —=m
e = Ex Use the rule —=a ", note that the
X a
; 1 .
fraction 5 remains unchanged
.4 i
Write T as a single power of x
x
4 4 L
= N 1 Use the rule a” =4%/a
\/; x?
PRCEt 1 =
=4x 2 2 Usetherule —=a

a
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Practice
5  Simplify.
a o X,x b ?x
2x° 2x°xx
3xx2x’ 7x3 2
c = d s { Watch out!
2x 14x°y
9 1 Remember that
e : f ¢ s any value raised to
yixy & xe? the power of zero
5\3 . . 1s 1. This is the
g (2x ) h x?xx? ruled’ = 1.
4x° xZxx
6  Evaluate.
_1 _2 n
a 4°?2 b 27 3 ¢ 9 2x23
1 _1 _2
d 16%x27 e 3) ? f [ﬂj :
16 64

7 Write the following as a single power of x.

1 1
a — b S ¢ ix
X X
1 1
d U’ e e f
{/—; 53
8 Write the following without negative or fractional powers.
,],
a x b x° c x°
2 ! 3
d x° e X 2 f 5o~

a  S5Jx b % ¢ %
X 3x
2 4
d — e — f 3
Jx Ux
10 Write as sums of powers of x.
5
1 1 1
& j b o (x+—j c x (xz +—J
X X 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 A surd is the square root of a number that is not a square number,

for example \/5, \/5, \/g etc.

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

o Jab=axb
b b

e To rationalise the denominator means to remove the surd from the denominator of a fraction.

e To rationalise —— you multiply the numerator and denominator by the surd Jb

Jb
b+\/g

e To rationalise you multiply the numerator and denominator by b— Je

Examples

Example 1  Simplify J50

J50 =/25x2 1 Choose two numbers that are
factors of 50. One of the factors

must be a square number
:\/Ex\/f 2 Use the rule \/E:\/Ex\/[;
=5x~/2 3 Use+/25=5

=52

Example 2 Simplify 147 —24/12

147 =212 1 Simplify V147 and 2412 . Choose

—J49%3 -2 J4%3 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

:\/Ex\/g—%/Zx\/g 2 Use the rule \/E:\/ZX\E
:7x\/§—2x2x\/§ 3 Use \/527 and \/4—1:2
=73-43

=3./3 4 Collect like terms
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Example 3

Example 4

Example 5

Simplify (\/7+\/§)(\/7—\/—2—)

(V7 +42)(7-V3)
N B N B B

—7-D
—

1 Expand the brackets. A common

mistake here is to write (\/7 )2 =49

2 Collect like terms:

/22T
=72 +474J2 =0

Rationalise —
3
11 ¢ ﬁ 1 Multiply the numerator and
3 343 denominator by J3
1x \/3
=5 2 Use+9=3
-y
3

Rationalise and simplify %

2 _ 2 i
NEREN NG

_ Bxi3

1 Multiply the numerator and
denominator by N2

2 Simplify J12 in the numerator.
Choose two numbers that are factors
of 12. One of the factors must be a
square number

Use the rule \/E:\/;x\/l_)

Use \/Zzz

5 Simplify the fraction:

2 simplifies to 1
12 6

’D Pearson
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3
Example 6 Rationalise and simplify
+5
3 _ 3 y 2= \/g Multiply the numerator and
D45 Deals 25 denominator by 2 — \/g
3(2-5)
(2 + \/g ) (2 — \/g ) Expand the brackets
_ 5=35
442 J5-25—5 Simplify the fraction
_6-35
~1 Divide the numerator by —1
Remember to change the sign of all
-3 \E 6 terms when dividing by —1
Practice
1  Simplify. Hint
a 45 b V125 One of the two
¢ /48 d 175 numbers you
choose at the start
- V300 f 28 must be a square
g 72 h 7 number.
2 Simplify. Watch out!
a 72+162 Check you have
¢ J50-48 J75 - /48 chosen the highest
square number at
e 228+428 2412 -12 +4/27 (i ot
3  Expand and simplify.

a  (V2+3)W2-3)
¢ (4-V5)(45+2)

2 o

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

a 1 b 1
J5 J11
2 2
c — d —
J7 V8
e i f i
J2 J5
] . B
J24 \J45
5 Rationalise and simplify.
a o b 2 c 6
3-5 4+3 5-+/2
Extend

6  Expand and simplify (\/; + \/;)(\/;c— — \/;)

7  Rationalise and simplify, if possible.
1

NFp

a b

1
Jo -8
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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+p).

Examples

Example 1  Factorise 15xy" + 9x%y

155y + 9x*y = 3x%(5)° + 3%9) 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

4x* — 25y = (2x + 5)(2x — 5) 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=3ac=-10 1 Work out the two factors of
ac =—10 which add to give b=3
(5 and -2)
Sox*+3x—10=x*+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 a factor of both terms
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Example 4

Example 5

Factorise 6x> — 11x— 10

b=-11,ac=-60

So
6x — 11x—10=6x> — 15x + 4x — 10

= 3x(2x — 5) + 2(2x — 5)

=(2x-5)Bx+2)

1 Work out the two factors of
ac =—60 which add to give b =—11
(—15 and 4)

2 Rewrite the b term (—11x) using
these two factors

3 Factorise the first two terms and the
last two terms

4 (2x —5)is a factor of both terms

2
X —dx=21
Simplify ———
P 2x° +9x+9
X2 —4x—21 1 Factorise the numerator and the
2 denominator
2x° +9x+9

For the numerator:
b=-4,ac=-21

So
X —4x—21=x"—Tx+3x-21

=xx—7)+3(x~-7)

=ix=T1)x+3)
For the denominator:
b=9,ac=18
So

23+ 9x+9=2x"+6x+3x+9
=2x(x +3) + 3(x + 3)

=(x+ 3)(2x + 3)
So

X’ —4x-21  (x=T)(x+3)

232 49x+9  (x+3)(2x+3)
X
 2x43

2  Work out the two factors of
ac =—21 which add to give b = —4
(=7 and 3)

3 Rewrite the b term (—4x) using these
two factors

4 Factorise the first two terms and the
last two terms

5 (x—7)is a factor of both terms

6 Work out the two factors of
ac = 18 which add to give =9
(6 and 3)

7 Rewrite the b term (9x) using these
two factors

8 Factorise the first two terms and the
last two terms

9 (x+ 3)is a factor of both terms

10 (x + 3) is a factor of both the
numerator and denominator so
cancels out as a value divided by
itself is 1
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Practice

1

2 Factorise
a xX+7x+12
¢ x—11x+30
e ¥—Tx-18
g x—3x-40
3  Factorise
a  36x" —49)°
¢ 1847 —2006°¢°
4  Factorise
a 27°%+x-3
¢ 2+ 7x+3
e 10x°+2Ix+9
5  Simplify the algebraic fractions.
2x% +4x
2 —x
% —2x—8
x° —4x
w12
€ 2
x° —4x
6  Simplify
9x* —16
3% +175—28
4 — 955>
10%" ~11%—6
Extend

Factorise.
a  6xYy - 10"

¢ 255y — 10x% + 15x%°

5o o T

214’0 + 354°h*

X +5x—14
& —55—24
x*+x-20

X +3x—28

45 — 81y*

63>+ 17x+ 5
ox’ — 15x + 4
12x* — 38x + 20

x* +3x
% +2%—3
x> —5x
x* =25

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

2% —7%-15
3x2 -17x+10
6x> —x—1

2%° +7x—4

Hint

Take the highest
common factor
outside the bracket.

7 Simplify Vx® +10x +25

(x+2)* +3(x+2)°
x* -4

8  Simplify
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Completing the square

A LEVEL LINKS

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

Key points

e Completing the square for a quadratic rearranges ax” + bx + ¢ into the form p(x + ¢)* + r

e Ifa+#1, then factorise using a as a common factor.

Examples

Example 1  Complete the square for the quadratic expression x* + 6x — 2

K+ 6x—2
=(x+3)7-9-2
=@ +3)y° - 11

1 Write x> + bx + ¢ in the form

ERE

2 Simplify

Example 2 Write 2x° — 5x + 1 in the form p(x + ¢)* + r

2x* = 5x+1

I

)
e
7N

|
%
N A
(887

|
7T N
IRV
[3S]
[ S

+

=

1 Before completing the square write
ax® + bx + ¢ in the form

(e
alx"+—x|+c
a

2 Now complete the square by writing

x? —%x in the form

3 Expand the square brackets — don’t

2

forget to multiply [%) by the

factor of 2

4  Simplify
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Practice

1 Write the following quadratic expressions in the form (x + p)’ + ¢

a X +4x+3 b x¥-10x-3
¢ X —8 d X+6x
e xX-2x+7 f X*+3x-2

2 Write the following quadratic expressions in the form p(x + ¢)* + r
a 2xX’—8x-16 b 4x’-8x-16
¢ 3F 1959 d 2x°+6x-8

3 Complete the square.

a 27+3x+6 b 3x*—2x
¢ 5x+3x d 3x+5x+3
Extend

4  Write (25x° + 30x + 12) in the form (ax + b)* + c.
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Solving quadratic equations by
factorisation

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

Key points

* A quadratic equation is an equation in the form ax* + bx + ¢ = 0 where g #0.

e To factorise a quadratic equation find two numbers whose sum is b and whose products is ac.
®  When the product of two numbers is 0, then at least one of the numbers must be 0.

e Ifaquadratic can be solved it will have two solutions (these may be equal).

Examples

Example 1  Solve 5x% = 15x

5x° =15x 1 Rearrange the equation so that all of
the terms are on one side of the
5¢—-15x=0 equation and it is equal to zero.

Do not divide both sides by x as this
would lose the solution x = 0.

Sx(x—=3)=0 2 Factorise the quadratic equation.
5x is a common factor.

SoS5x=0o0r(x—3)=0 3 When two values multiply to make
zero, at least one of the values must
be zero.

Thereforex =0 orx=3 4 Solve these two equations.

Example 2 Solvex’ + 7x+ 12=0

X+ 7x+12=0 1 Factorise the quadratic equation.
Work out the two factors of ac = 12

b=7,ac=12 which add to give you b = 7.
(4 and 3)

X +4x+3x+12=0 2 Rewrite the b term (7x) using these
two factors.

xX(x+4)+3(x+4)=0 3 Factorise the first two terms and the

last two terms.

x+dHx+3)=0 4 (x+4)is a factor of both terms.

So(x+4)=0or(x+3)=0 5 When two values multiply to make
zero, at least one of the values must
be zero.

Therefore x = —4 or x = -3 6 Solve these two equations. J
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Example3  Solve 9x’ — 16 =0
9%’ —16=0 1 Factorise the quadratic equation.
Bx+4)(3x-4)=0 This is the difference of two squares
as the two terms are (3x)” and (4)%.
So(Bx+4)=00r(3x—-4)=0 2 When two values multiply to make
zero, at least one of the values must
3 4 be zero.
S Ok Y 3 Solve these two equations.
Example 4  Solve 2x’ = 5x— 12=0
b=-5ac=-24 1 Factorise the quadratic equation.
Work out the two factors of ac = —24
which add to give you b = 5.
(=8 and 3)
So2x* —8x+3x—12=0 2 Rewrite the b term (—5x) using these
two factors.
2x(x—4)+3(x—4)=0 3 Factorise the first two terms and the
last two terms.
x—4)2x+3)=0 4 (x—4)is a factor of both terms.
So(x—-4)=0o0r(2x+3)=0 5 When two values multiply to make
zero, at least one of the values must
3 be zero.
x=4orx= D) 6 Solve these two equations.
Practice
1  Solve
a 6 +4x=0 b 28x°-21x=0
¢ F+T7x+10=0 d X#-5x+6=0
e X —3x-4=0 f #+3%-10=0
g xX—10x+24=0 h xX-36=0
i x*+3x-28=0 j F—-6x+9=0
k 27-7x-4=0 1 3x%-13x-10=0
2 Solve
a x-3x=10 b x*-3=2 Hint
¢ X +5x=24 d X-42=x
e x(x+2)=2x+25 f X¥-30=3x-2 Gt dlllinca
) onto one side
g x(Bx+1)=x"+15 h 3x(x-1)=2(x+1)

of the equation.
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Solving quadratic equations by using the
formula

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

Key points

* Any quadratic equation of the form ax’ + bx + ¢ = 0 can be solved using the formula

e —b++b* —4ac
2a

e If b’ —4ac is negative then the quadratic equation does not have any real solutions.
e It is useful to write down the formula before substituting the values for @, b and c.

Examples

Example 7 Solve x* + 6x + 4 = 0. Give your solutions in surd form.

a=1,b=6,c=4 1 Identify a, b and ¢ and write down
[12 the formula.
‘e —-b+b" —4ac \/2— .
Y Remember that —b + /b~ —4ac is
all over 2a, not just part of it.
e 2 Substitutea=1, b= 6, ¢c =4 into the
x= —0m N0 D) formula.
2(1)
_6++/20 3 Simplify. The denominator is 2, but
X = S this is only because a = 1. The
denominator will not always be 2.
L 625 4 Simplify v/20.
2 V20 —Jax5 —JEx 5 =25
x=-3+./5 5 Simplify by dividing numerator and
denominator by 2.
So x=-3-+/5 or x=+/5-3 6 Write down both the solutions.
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Example 8
a=3,b=-7,¢c=-2
o —b ++/b* —dac
2a
DD -40)D)
2(3)
eV
6
7-73 7+473
So x= or x =
6 6
Practice
S Solve, giving your solutions in surd form.

Solve 3x* — 7x — 2= 0. Give your solutions in surd form.

1 Identify a, b and ¢, making sure you
get the signs right and write down
the formula.

Remember that —b +v/b> —4ac is

all over 2a, not just part of it.

2 Substitutea =3, b=-7,c=-2 into
the formula.

3 Simplity. The denominator is 6
when a = 3. A common mistake is
to always write a denominator of 2.

4 Write down both the solutions.

a 3xX*+6x+2=0

ax

6  Solve the equation x* — 7x +2 =0
Give your solutions in the form
7  Solve 10x’ +3x+3=5
Give your solution in surd form.
Extend
8

c

I —Ax-T7=0

b .
, where a, b and ¢ are integers.

Hint

Get all terms onto one
side of the equation.

Choose an appropriate method to solve each quadratic equation, giving your answer in surd form

when necessary.

a 4dx(x—-1)=3x-2
b 10=(+1)

¢ x(Bx-1)=10
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Solving linear simultaneous equations
using the elimination method

A LEVEL LINKS

Scheme of work: 1c. Equations — quadratic/linear simultaneous

Key points

e Two equations are simultaneous when they are both true at the same time.

e Solving simultaneous linear equations in two unknowns involves finding the value of each
unknown which works for both equations.

e Make sure that the coefficient of one of the unknowns is the same in both equations.

e Eliminate this equal unknown by either subtracting or adding the two equations.

Examples

Example 1

Example 2

Solve the simultaneous equations 3x + y=5and x +y =1

3x+y=5
2x =4
Sox=2
Usingx+y=1
2+y=1
Soy=-1
Check:

equation 1: 3 x 2+ (-1)=5 YES
equation2: 2+ (-1)=1 YES

1 Subtract the second equation from
the first equation to eliminate the y
term.

2 To find the value of y, substitute

x =2 into one of the original
equations.

3 Substitute the values of x and y into

both equations to check your
answers.

Solve x + 2y = 13 and 5x — 2y = 5 simultaneously.

x+2y=13
+ 5x—2y=5

6x =18
Sox=23

Using x + 2y =13
3+2y=13
Soy=5

Check:
equation 1: 3+2x5=13 YES
equation 2: 5x3-2x5=5 YES

1 Add the two equations together to
eliminate the y term.

2 To find the value of y, substitute

x = 3 into one of the original
equations.

3 Substitute the values of x and y into

both equations to check your
answers.

’D Pearson
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Example 3 Solve 2x + 3y = 2 and 5x + 4y = 12 simultaneously.
Cx+3y=2)x4 —> 8x+12y= 8 | 1 Multiply the first equation by 4 and
(5x+4y=12)x3—> 15x+12y=36 the second equation by 3 to make
Tx = 28 the coefficient of y the same for
both equations. Then subtract the

Sox=4 first equation from the second

equation to eliminate the y term.

Using 2x + 3y =2 2 To find the value of y, substitute

2x4+3y=2 x =4 into one of the original

Soy=-2 equations.

Check: 3 Substitute the values of x and y into
equation 1: 2 x4+ 3 x(-2)=2 YES both equations to check your
equation 2: 5 x 4 +4 x (=2)=12 YES answers.

Practice

Solve these simultaneous equations.

1 4x+y=8 2 3x+y=7
xtyp=3 3Ix+2y=5

3 dxty=3 4 3x+dy=7
Ix—y=11 x—Ap=35

5 2x+y=11 6 2x+3y=11
x—=3y=9 3x+2y=4
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Solving linear and quadratic simultaneous
equations

A LEVEL LINKS
Scheme of work: 1c. Equations — quadratic/linear simultaneous

Key points

e Make one of the unknowns the subject of the linear equation (rearranging where necessary).
e Use the linear equation to substitute into the quadratic equation.
e There are usually two pairs of solutions.

Examples

Example 1  Solve the simultaneous equations y =x + 1 and x> + y* = 13

2H+@x+1)7=13 1 Substitute x + 1 for y into the second
equation.
P +x+x+1=13 2 Expand the brackets and simplify.

2% +2x+1=13

25" +2x—12=0 3 Factorise the quadratic equation.
2x—4)(x+3)=0

Sox=2orx=-3 4 Work out the values of x.
Usingy=x+1 5 To find the value of y, substitute
Whenx=2,y=2+1=3 both values of x into one of the
Whenx=-3,y=-3+1=-2 original equations.

So the solutions are
x=2,y=3 and x=-3,y=-2

Check: 6 Substitute both pairs of values of x

equation 1: 3=2+1 YES and y into both equations to check
and 2=-3+1 YES your answers.

equation 2: 2%+ 3% =13 YES

and (-3)* + (-2)*=13 YES
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Example 2 Solve 2x +3y=5and 2)* + xy = 12 simultaneously.

1 Rearrange the first equation.

» (5-3 _
2y“+( 5 y)yzlz 2 Substitute = 23y for x into the

second equation. Notice how it is
easier to substitute for x than for y.

2 - 3 Expand the brackets and simplify.
4y’ +5y -3y =24
¥ +5y-24=0 . . .
O +8)(y—3)=0 4 Factorise the quadratic equation.
Soy=-8ory=3 S Work out the values of y.
Using 2x+ 3y =5 6 To find the value of x, substitute
Wheny=-8, 2x+3x(-8)=35, x=14.5 both values of y into one of the
Wheny=3, 2x+3x3=5 x=-2 original equations.

So the solutions are
x=145, y=-8 and x=-2,y=3

Check: 7 Substitute both pairs of values of x
equation 1: 2x 14.5+3 x(-8)=5 YES and y into both equations to check
and 2x(-2)+3x3=5 YES your answers.

equation 2: 2x(—8)* + 14.5%(—8) =12 YES
and 2 x (3’ +(-2)x3=12 YES

Practice

Solve these simultaneous equations.

1 y=2x+1 2 y=6—x
2+ =10 X +y'=20

3 y=x-3 4 y=9-2
P 2+yP=17

5 y=3x-5 6 y=x-5
y=x'=2x+1 y=x*-5x—12

7 y=x+5 8 y=2x-1
X +y*=25 X+ xy=24

9 y=2x 10 2x+y=11
yz_xy:g xy=15

Extend

11 x-y=1 12 y—x=2
PZ+3y7=3 oty =3
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Linear inequalities

A LEVEL LINKS
Scheme of work: 1d. Inequalities — linear and quadratic (including graphical solutions)

Key points

e Solving linear inequalities uses similar methods to those for solving linear equations.
e When you multiply or divide an inequality by a negative number you need to reverse the
inequality sign, e.g. < becomes >.

Examples

Example1  Solve -8 <4x<16

-8 <4x<16 Divide all three terms by 4.

—2<x <4

Example2  Solve 4 <5x <10

<5x<10 Divide all three terms by 5.

Example 3 Solve 2x —5<7
2x—=5<17 1 Add 5 to both sides.
2x <12 2 Divide both sides by 2.
x<6
Example4  Solve 2 —5x> -8
2—5x>—8 1 Subtract 2 from both sides.
—5x>-10 2 Divide both sides by —5.
x<2 Remember to reverse the inequality
when dividing by a negative
number.
Example5  Solve 4(x —2)>3(9 — x)
4x—2)>309—-x) 1 Expand the brackets.
4x —8>27—3x 2 Add 3x to both sides.
7% —8>27 3 Add 8 to both sides.
Tx>35 4 Divide both sides by 7.
x5
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Practice

2 Solve these inequalities.
a 2 <-4
5
3  Solve
a 2-4x>18
d 4x+17<2-x
4 Solve these inequalities.
a 3t+1<t+6
5 Solve.
a 32-x)>2M4-x)+4
Extend
6

Solve these inequalities.

a 4dx>16

d 5-2x<12

5x—-7Z<3 c
X5 f
2

10>2x+3 c
3<7x+10<45 ¢
4 —5x < 3x f

b

b

2B3n—1)>n+5

1>3x+4

g<3-_ 2
3

7—-3x>-5

5(4-x)>3(5-x)+2

Find the set of values of x for which 2x+ 1> 11 and 4x -2 > 16 — 2x.
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Quadratic inequalities

A LEVEL LINKS
Scheme of work: 1d. Inequalities — linear and quadratic (including graphical solutions)

Key points

e TFirst replace the inequality sign by = and solve the quadratic equation.
e Sketch the graph of the quadratic function.
e Use the graph to find the values which satisfy the quadratic inequality.

Examples

Example 1 Find the set of values of x which satisfy x* + 5x + 6 > 0

X+5x+6=0 1 Solve the quadratic equation by
(x+3)(x+2)=0 factorising.
x=—3orx=-2

it is above the x-axis 2 Sketch the graph of
wherex? + S5x +6>0 Y4 y=x+3)x+2)

rd 3 Identify on the graph where
x*+5x+6>0,ie wherey>0

o
Y

=3, LD
This part of the graph is
not needed as this is
wherex* + 5x+ 6 <0

4 Write down the values which satisty

<—3orx>—2 ,
~ * the inequality x~ + 5x + 6 >0

Example 2 Find the set of values of x which satisfy ¥ =5x<0

X —5x=0 1 Solve the quadratic equation by
x(x—5)=0 factorising.
x=0orx=5

¥ 2 Sketch the graph of y = x(x — 5)

3 Identify on the graph where
x*—5x<0,ie wherey<0

4 Write down the values which satisfy
the inequality x* — 5x <0

@ Pearson
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Example 3 Find the set of values of x which satisfy —x* — 3x + 10> 0

—x*=3x+10=0 1
(x+2)(x+5)=0
x=2orx=-5

Va

D Exs2 3

Solve the quadratic equation by
factorising.

Sketch the graph of
y=(x D +5)=0

Identify on the graph where
x> =3x+10> 0, i.e. where y >0

Write down the values which satisfy
the inequality —x* — 3x + 10 > 0

Practice

1 Find the set of values of x for which (x + 7)(x —4) <0
2 Find the set of values of x for which x> — 4x — 12> 0
3 Find the set of values of x for which 2x* ~7x + 3 <0
4  Find the set of values of x for which 4x* + 4x — 3 > 0

5  Find the set of values of x for which 12+ x—x*>> 0

Extend

Find the set of values which satisfy the following inequalities.

6 xX+x<6
7 x(2x-9)<-10

8 6X°>15+x
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Answers
3

5 a X
2

¢ 3x

!

e y?
g 2
6 a l
2

a L

4

7 a x'!
2

a X
8 a L%
X

d U x?

1

9 a Sx2
d 2)64E

10 a xX+x

— Tadi(eS
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Answers

1

a

c

3.5
43
1043
632

15v2
32
67

-1

1035 —7

— S0rds

= = a o

55

57
07
92

NG
<3
53

g3
D6l D

J11

I el 2|

2(4-/3)

6(5++/2)
23
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Answers

1

=]

a  2xy’(3x—5y)
¢ SxY(5-2x+3y)

a (x+3)(x+4)
¢ (x=5(x-06)
e (-9kx+2)
g (-8)x+5)

(6x — Ty)(6x + Ty)
2(3a —10bc)(3a + 10bc)

[

a (x—1D2x+3)
(2x+ I)(x + 3)
e (5x+3)2x+3)

2(x+2)
x—1
x+2

X

x+3

X

3x+4
x+7

2-5x
2x-3

(x+35)

4(x+2)
x-2

— SoCxo g

s o= e T

Ta°b*(3b° + 54%)

(x+7x-2)
(x=8)(x+3)
x+5)x-4)
x+7Dx-4

(2x - 9y)(2x + 9y)
(Bx+ 1D(2x+5)

(3x - 1)(3x — 4)
2(3x — 2)(2x —5)

2x+3
3x-2
3x+1
x+4

&) Pearson
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Answers — COMPLERNG

1 a (x+2)7°-1

c (x—4)P-16

e (x—1Y+6

2 a 2x-27-24

¢ 3x+2)7-21

o
7N
=
+
S|w
Bty
|
8w

4 (5x+3)*+3

b

e Sgm PR

(x—5)"— 28

(x+3)-9
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— So\Wwing q/uad'v@h\cg

Answers
1 a x=00rx=—E b x=00rxzi
3 4
¢ x=-S5orx=-2 d x=7orz=12
e x=-lorx=4 f x=Sorx=7
g x=dorx=6 h x=-6orx=6
i x=—TJorx=4 i x=3
k x=—l orx=4 1 x=—z orx=>5
- 3
2 a x=-2orx=5 b x=-lorx=3
x=—8orx=0 d x=-6orx=7
e x=-S5o0rx=5 f x=—4orx=7
g x=—3orx=2—;— b = b ppg=d

x=5++/21 prx=5-+/21

V3 32 32

5 a X=~1+—30rx=—1—— b x=1+——"orx=1-
3 3 ) 5

7434174l
2 2

6 x= orx
—3++89 -3-./89
i x= rx= —
20 0
T+~17 T=f17
8 a «x= orx = 5

b x=—1+ 10 orx=-1- 0

2
c x=—1§ orx=2

@ Pearson



edexcel ::

Answers — SimolGneous  eguadnons
1 x=1,y=4
2 w=3,9=-2

3 x¥=2,y=-5
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Answers — Loas = cbuctcyccdw“c SCMm o OO eqMoJ\ on
1 x=1,y=3
9 13
x:——’ = ——
5 5
2 x=2,y=4
x=d, p=0

x=2,y=-1

4 x=4,y=1
61
5777s

5 x=3,y=4

x=2,y=1

6 x=7,y=2
x=—1,y=-6

7 x=0,y=5

x=-5,y=0
PN ST
3 3

x=3,y=5

5
1 [——j— =
0 x 4 6

11 J4/5 —1++5

2 2

X = 1_\/§,y: _]_\/g
2 2

12 <= —1+\/7’y= 3447
2 2

e Tl 3-47
2 7 2
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Answers  — (ol aequedines
1 a x>4 b x<2 [ x<-1
d x>—% e x>10 £ x=is
2 a x<-20 b x<35 c  x<4
\
3 a x<-4 b -1<x<5 C x <1
d x<-3 e x>2 x<-6
4 a t<§ b nzz
2 5
3
5 a x<-6 b x<E

6 x> 5 (which also satisfies x > 3)

edexcel

Answers C{,@Q\C’SL‘\“CQ\I\"Q. CF\(’ZCFQ/LKC&LL‘VL 23
1 -7<x<4

2 x<2orx>6

3 l<x<3
4 x<-Zorx>—
5 -3<x<4
6 3<x<2
1
7 2<x<2=-



