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Bridging the Gap

Between GCSE and A level Mathematics

This booklet will remind you how to:

e Manipulate algebraic expressions and evaluate formulae
e Solve linear equations and graph linear equations

e Find the midpoint and find the length of a line segment
e Solve simultaneous equations and deal with inequalities.

Please complete this booklet so that you are prepared for a test on this material in your first lesson.

A key skill to be successful at A level Mathematics is to be an independent learner. You have covered all
the material in this booklet in your GCSE course, if you can’t remember how to approach some of the
guestions here are some suggestions of how to get started:

e Look at your GCSE maths notes/ textbooks/ revision guides

e Look on the Web ( websites such as http://www.bbc.co.uk/schools/gcsebitesize/maths/)

e Ask afriend, sibling or parent/ guardian.

The answers are at the back of the booklet. They’re placed there as a learning tool, so that you can check
your work to ensure that you’re on track. Use them wisely!

4 ‘When | am stuck ;)

with a problem, |
solve it by thinking”

Isaac Newton

Good luck and welcome to Maths at JCoSS



http://www.bbc.co.uk/schools/gcsebitesize/maths/

® You can use the laws of indices to simplify powers of the same base.

s A"xaqa"'=amt"
s gL =g™"
- (@) =am
» (ab)"=a"b"

Simplify these expressions:

) ) h7
a x2xx® b 2rix 33 L)
a XxXxP=Xx =
b 2r2x3r?=2x3xr2xr?
=6xr2 Y3 =6r3
b’ ;
=h7-4=p3
c l’.l
o _6 _ x5
d 6x?+3x°= 3 %33
=2 x x% = 2x2
e (@3P x 2a° = a° x 2a°
=2 X a° x a° = 2a® — ‘
f ‘—°———(3"‘) =33 x (x ‘) ~
X X {
=27 %A= w OT%R
x4

fs—— Thisis the base.
This is the index, power or
exponent.

d 6x5 = 3 e (@Px2  f (3

Use the rule a” x a” = a™ * " to simplify the index.
Rewrite the expression with the numbers
together and the r terms together.

2%3=6

e e e Ve

Use the rule a@” + a" = a™ - " to simplify the index.
Xrxi=xi-i=x?

Use the rule ()" = a™ to simplify the index.

a6va___a6+Z=a8

Use the rule (ab)" = a"b" to simplify the numerator.
(x)?=x2*3= x5

X o b-bh= 2

+
®r
2‘!
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Simplify these expressions:

X7+ x4 b 3x2 - 6x° 20x7 + 15x°
x3 2x 5x?
7 - £
: \+ = :’ + : Divide each term of the numerator by x°.
=x7" %4t 3=xtrx L
x'is the same as x.
b 3\"7 7—76\’ 3\'{_6}
2x 2% 12X L .
3 35 Divide each term of the numerator by 2x.
-—2 =1 P T 4
= 5X 3x > 3x
. ) ) ) Simplify each fraction:
20x7 + 15x3 20x7  15x3 2 2
c - = T :—ii:gfo—:—x.\‘z‘l
5 Bx Hix4 2x 2 2
=4x7-2 4 3x3-2 = 4x5 4 3x _9;"_5___9,(‘_=_3x\5-1
2x 2 X
Divide each term of the numerator by 5x2
Exercise @
1 Simplify these expressions: A
k
B0 b 2x* x 3x2 ¢ 2
4p? 3x3
d-— e — f (7
2p 3x? )
g 10x°+2x3 h (p’) < p? i (2¢°)P+24°
21a*h’
i 8pt+4pd k 2¢* x 3a° 1 "
Tab

m 9x2 x 3(x2)°
p (47 + 2y

n 3x? x 2x2 x 4x%
q 2 + 3a® x 64°

2 Expand and simplify if possible:

a 9x-2) b x(x+9) ¢
d x(y+5) e —-x(3x+5) f
g (4x + S)x h -3p(5-2)?) i
i (Bx =52 K 3(x+2)+(x=7) |
mad(c+3d?)=32c+d?) n (P+32+9)-(2r+32-4)
0 x(3x2-2x+)5) P 7yA2-5y+3)?) q
r 7(x=2)+3(x+4)-6(x-2) s

t 3x2=x(3-4x)+7

3 Simplify these fractions:
6x*+ 10x°

2x
8x3 + 5x

d 2x

dx(x+3)=-2x(3x—7) v

x5 =x7

X ¢
Tx7 4 5x2

Sx &

o Ta* x (3a*)?

r 3¢ x2d° x &

-3y(4 - 3y)
=Sx(dx+ 1)
-2x(5x — 4)
S5x-6-(3x-2)

_2)-2(5 — 7.‘; + 3}-1)
Sx-3(4-2x)+6
3x2(2x + 1) - 5x*(3x - 4)

x5 — 5x3
3x
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1 Expand and simplify if possible:
a (x+4)x+7) b
d (x—=y)(2x+3) e (x+3y)dx-y)
g 2x=-3)(x-4) h (3x+2p)
i (x+52x+3y-5) k (x=1)3x-4y-35)
n
q

(x=3)(x+2) (x-2)

(2x = 4p)3x + )
(2x + By)2x + 3)
(x=4)2x+y+ 5)
(4-y)dy-x+3)

dy—-x-2)(5-»)

— — -

m (x + 2y — 1)(x +3)
p dy+5)03x-y+2)

2x+2y+ 3)x+6)
(Sy—-2x+3)x-4)

=" O

2 Expand and simplify if possible:

a S(x+1)(x-4) b 7(x-2)2x+5) ¢ 3(x-3)x-3)

d x(x—=y)x+y) e x(2x+y)3x+4) f px=5)x+1)

g y(3x = 2p)(4x +2) h y(7 - x)(2x=5) i xQ2x+y)(5x-2)

i x(x+2)x+3y-4) kK y2x+y—-1I)x+35) I yBx+2y=3)2x+1)
m x(2x + 3)(x + y - 5) n 2x(Bx-=1)4x-y-3) o0 3x(x-2y)2x+3y+)5)
P (x+3)(x+2)0x+1) q (x+2)(x—4)(x+3) r (x+3)(x-1)x-5)

s (x=35)(x-4)x-3) t Cx+ID)(x=2)(x+1) u 2x+3)3Bx-1)x+2)
v Bx=-2)2x+ 1)3x-2) wix+p)x=x=-1) X (2x-=3yp)?

® 3 The diagram shows a rectangle with a square cut out. Problem-solving

The rectangle has length 3x — y + 4 and width x + 7.
The square has length x - 2.

Find an expanded and simplified expression

for the shaded area.

Use the same strategy as you would use
if the lengths were given as numbers:

6em

X+7 Jem

10cm

x=2
Ix-y+4

4 A cuboid has dimensions x + 2¢m, 2x — I em and 2y + 3cm.
Show that the volume of the cuboid is 4x* + 12x% + Sx —6cm?.

5 Given that (2x + Sy)(3x = y)(2x + y) = ax? + bx’y + ¢xy? + dv’, where a, b, ¢ and d are
constants, find the values of a, b, ¢ and d. (2 marks)

Challenge =
2 You can use the binomial expansion to expand

Expand and simplify (x + y)*. expressions like (x + »)* quickly. -» Section 8.3

+
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1 Factorise these expressions completely:

a 4x+8 b 6x-24 ¢ 20x+15
d 2x*+4 e 4x*+20 f 6x*—18x
g x2-TIx h 2x? +4x i 3x2-x
j 6x2-2x k 10y° =5y 1 35x2-28x
m X2+ 2x n 3)2+2y 0 4x2+12x
p 5 -20y q 9x)7 + 12x%y r 6ab - 2ab’
s 5x2-25xy t 12x%y + 8x)? u 15y - 20pz2
v 12x2=30 w X2 = xy x 1202 —4yx
2 Factorise:
a x2+4x b 2x?+6x ¢ X2+ 11x+24
d ¥ +8x+12 e x*+3x—40 f X¥*-8x+12
g X’+5x+6 h x>-2x-24 i ¥?=3x-10
i ¥*+x-20 k 2x2+5x+2 I 3x*+10x -8
m 5x? - 16x + 3 n 6x*—8x -8 m
For part n, take 2 out as a common
.2 o 3 -2 ‘)
o Deckdx=Lo g Dviclape i factor first, For part p, let y = x2.
q xX’-4 r x’—49
s 4x2-25 t 9x2-25)2 u 36x>-4
v 2x? =50 w 6x? = 10x + 4 X 15x24+42x-9
3 Factorise completely:
a X'+ 2x b x¥'-x2+x ¢ x'-5x
d v*-9x e x—x2-12x f '+ 112+ 30x
g X —-7x7+6x h 1% - 64x i 2x3-5x2-3x
i 2x3+13x2 + 15x k x3-4x I 33+ 27x% + 60x
4 Factorise completely x* — y*. (2 marks) Problem-solving

Watch out for terms that can be written as a
function of a function: x4 = (x2)?

@ 5 Factorise completely 6x* + 7x? — 5x. (2 marks)
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m Negative and fractional indices

Indices can be negative numbers or fractions.

1 1 1
Xixxi=xiti=xl=y,

P 1 1
similarly x#x xnx . ..

1 1,1 1
X Xr=xatnittnz=xl=x

nterms

+

m Rational

numbers are those that
can be written as £ where
a and b are integers.

® You can use the laws of indices with any rational power.

E) 4

® s

Simplify:
a x?+x2

d (x2)
g 9xiz 3y

Evaluate:

Simplify:
a (64x%)

2x +x?
x4

=2

o

b

X

x5 & x7

(x%)
Sx3+ X5

(Vx)P x (Vx)

81:
9-1
12963

(%)

Sx3—2x2

5

f (g.\“)%

a Find the value of 813,
b Simplify x(2x )%

 Notation RSN

positive square root of a.

For example 9 =9 =3
but 9z = 3.

i 5
Xix Xx:
f 3x05x 4x05
i 3xtx2x-3
(Vx)?

VX

~

¢ (125x12) b
X
9x2—15x3 Sx + 3x?
g 3x? 15x3
(1 mark)
(2 marks)

Given that y = %.\'-‘ express each of the following in the form Ax”, where k and n are constants.

Lot

a
b 52

(9]

(2 marks)
(2 marks)
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If 2 is an integer that is not a square number, then any multiple of # is called a surd.

m Irrational numbers cannot be written

in the form % where a and b are integers.

Examples of surds are v2, /19 and 5/2.

Surds are examples of irrational numbers.
The decimal expansion of a surd is never-ending
and never repeats, for example V2 = 1.414213562...

You can use surds to write exact answers to calculations.

® You can manipulate surds using these rules:

« Vab=Vax\b

]

. ! y

\I

> a]

I

>

\

Exercise @

1 Do not use your calculator for this exercise. Simplify:

4 \-'f28 b
d \"ﬁ e
V27
873 h
j V1754763 +2/28 k
m 3/80 - 2V20 + 5/45 n
2 Expand and simplify if possible:
a /3(2+3) b
d (2-v2)(3+V5) e
g (5-V3)(1-3) h

E) 3 Simplify V75 — 12 giving your answer in the form av'3, where a is an integer.

/7

g

¥
\a"ﬁ + \'m

V28 - 2/63 +7
Va4

l

=

V5(3-13)
2-VH(3-v7)
4+3)2-3)

Surds are examples of irrational numbers.

¢ V2(4-y9)

4+ 1“3]{2 + vg]
(7T-VID2+V11)

(2 marks)
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@ Rationalising denominators

If a fraction has a surd in the denominator, it is sometimes useful to rearrange it so that the
denominator is a rational number. This is called rationalising the denominator.

® The rules to rationalise denominators are:

+ For fractions in the form —1;:, multiply the numerator and denominator by | a.
va

* For fractions in the form 1 5 multiply the numerator and denominator by @ -\ b.
a+.

+ For fractions in the form 2 = multiply the numerator and denominator by a + Vb.

a-v
Exercise @

1 Simplify:

a L_ b l_ c L_ d ‘i
VS V1l V2 V1S
12 5 2 7

e V,IT f —— g ‘l' Rl
V48 v 80 V156 V63

2 Rationalise the denominators and simplify:

a : : b : c : : d . : (e . :
1443 245 3-v7 3-v5 V5 =3
3-v2 5 5/2 .11 . V3-V7

f g - h = i , | B
4-V5 2+V5 V8 —v7 3+411 V3+v7T
V17 = V11 V41 +v29 V2 =3
VIT + 011 val =v29 V3i-v2

3 Rationalise the denominators and simplify:

a ;—_‘ b %‘ C %
(3-v2)? (2+V5)? (3-v2)?

3 o | f 2
(5+v2)? (5+V2)(3-V2) (5-V3)2+V3)

o wn B—D g )
B 4 Simplify 5 ‘l giving your answer in the Problem-solving
\‘ -

You can check that your answer is in the correct
form by writing down the values of p and ¢4 and
checking that they are rational numbers,

form p + ¢'5, where p and g are rational
numbers. (4 marks)

+
®r
2‘!
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1 Simplify:
a p¥x)y* b 3x2x2x* ¢ (4x2)° +2x° d 46 x 3b* x b*

2 Expand and simplify if possible:
a (x+3)x-=95) b 2x=7)3x+1) ¢ (2x+5)3Bx-y+2)

3 Expand and simplify il possible:
a x(x+4)x-1) b (x+2)(x=-3)x+7) ¢ 2x+3)x-2)3x-1)

4 Expand the brackets:
a 3Sy+4) b S5x3-5x+2x2) ¢ Sx(2x+3)-2x(l - 3x) d 3x3(1 + 3x) - 2x(3x=2)

5 Factorise these expressions completely:
a 3x2+4x b 42 + 10y ¢ X2+ xy+x)? d 8x)7 + 10x7%y

6 Factorise:
a x2+3x+2 b 3x% + 6x ¢ 2 -2x-35 d 2x2-x-3
e 5x*=13x-6 f 6-5x-x?

7 Factorise:

a 2y + 6x b x3-36x ¢ 2x3+ 7x? = 15x
8 Simplify:

a 9x+3x? b (43): ¢ 3x2x 2x4 d 3xi+6x;
9 Evaluate: ‘

» (37) b (5)

10 Simplify:

a b \“ﬁ o+ 2\/4_5 v v’%

11 a Find the value of 35x? + 2x — 48 when x = 25.

b By factorising the expression, show that your answer to part a can be written as the product
of two prime factors.
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12

14

15

@

E/P) 16
® 17
® 18
E/P) 19

EP) 20
@u
® 22

@EP) 23
24

%*+
'R 3
2‘!

Expand and simplify if’ possible:

a V2(3+9) b 2-V5)5+v3) ¢ (6-V2N4-VT)

Rationalise the denominator and simplify:

a ,l_ b ,_1 [ ,_3 d M (4] ;,_ f ;_
V3 V2 =1 v3-2 V23 + 37 (2+/3) (4-VT)7

a Given that x¥ = x? = 17x = 15 = (x + 3)(x? + bx + ¢), where b and ¢ are constants, work out
the values of # and c.

b Hence, fully factorise x3 — x2 — 17x - 15,

Given that y = é.ﬁ express each of the following in the form kx", where &k and » are constants.
a J."'L (l Iﬂ.ﬂ.l'k}
b 4y-! (1 mark)
Show that _;,_ can be written in the form va + Vb, where ¢ and b are integers. (5 marks)
Ll -V

Expand and simplify (/11 = 5)(5 - V11). (2 marks)
Factorise completely x — 64x73, (3 marks)
Express 2727+ 1in the form 37, stating y in terms of x. (2 marks)
. ; = 8x

Solve the equation 8 + x/12 = 73

v
Give your answer in the form a/h where @ and b are integers. (4 marks)

A rectangle has a length of (1 + v3)em and area of V12 em?,
Calculate the width of the rectangle in cm.
Express your answer in the form « + b/ 3, where a and b are integers to be found.

(2-vx) , , :
Show that .\\—\ can be written as 4x 7 —4 + x:. (2 marks)
VX
Given that 243/3 = 3¢, find the value of «. (3 marks)
. 4x3 + x° o -
Given that —— can be written in the form 4x“ + x”, write down the value of a
VX
and the value of 5. (2 marks)

Challenge

a Simplify (/a + vB)(Va@ - VB).

b Hence show that — + — 4+ +...+

1 1 1

1
Vi+v2 V2+v3 3+V4 V24 + 25
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m Solving quadratic equations

A quadratic equation can be written in the form ax? + bx + ¢ = 0, where 4, b and ¢ are real constants,
and a = 0. Quadratic equations can have one, two, or no real solutions.

= To solve a quadratic equation by factorising: w The solutions to an
» Write the equation in the formax? + bx +¢=0 f::i:::::;? ts:em;t:gteiz :alled
+ Factorise the left-hand side '
» Set each factor equal to zero and solve to find the value(s) of x

Exercise @

1 Solve the following equations using factorisation:
a x>+3x+2=0 b x*+5x+4=0 ¢ X+ Tx+10=0 d x>-x-6=0
g 2-8x+15=0 f ¥»=-0x+20=0 g v =5x-6=0 h ¥*=-4x-12=0

2 Solve the following equations using factorisation:
a x’=4x b 22 =23% ¢ Ixt=6x d 5xt=30x
e 2x'+Tx+3=0 f 6x=Tx-3=0 g 63 —S5x—-6=0 h 4x’ - 16x+15=0

3 Solve the following equations:

a 3xi+5x=2 b (2x-3)1=9 c(x=-7F=36 d 2x1=8 e Ix2=5
f (x-32=13 g Bx-1)7=11 h 52— 10x2=-7 + x + a2
i 6’ -T=1lx i 4%+ 17x=6x-2x"

Problem-solving

-« m—n T Divide the shape into two sections:

{_lu+3}m _I—

) 4 This shape has an area of 44 m”.
Find the value of x.

-
g

—Jym—

) 5 Solve the equation 5x+3=v3x+7.
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1 Solve the following equations using the quadratic formula.
Give your answers exactly, leaving them in surd form where necessary.
a x2+3x+1=0 b x2=3x-2=0 ¢ 2+6x+6=0 d x»-5x-2=0
e 3x*+10x-2=0 f 4’ -4x-1=0 g 4x?-Tx=2 h 11x*+2x-7=0

2 Solve the following equations using the quadratic formula.
Give your answers to three significant figures.

a X+4x+2=0 b x»-8x+1=0 ¢ X+ 11lx-9=0 d X¥?-7x-17=0
e 5x2+9x-1=0 f 2x2-3x-18=0 g 3x2+8=16x h 252+ 11x=5x2-18
3 For each of the equations below, choose a suitable method and find all of the solutions.

Where necessary, give your answers to three significant figures.
a x2+8x+12=0 b x2+9x-11=0

e X2-9x-1=0 d 2x2+5x+2=0 €D vou can use any methag
z z you are confident with to solve
2y +8)2 = 24+6=12x
e 2x+8) =100 f 6x°+6=12x these equations.
g 2x2-11="7x h x=y8x-15

4 This trapezium has an area of 50m?.
Show that the height of the trapezium is equal to 5(v/5 — 1) m.

“—Xm-—»
Problem-solving

2ym Height must be positive. You will have to discard
the negative solution of your quadratic equation.

«— (x+ [0)m——

Challenge @ Write the equation in the form

ax? + bx + ¢ = 0 before using the quadratic

Given that x is positive, solve the equation formula or factorising,

1, 1 _28
x x+2 195
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@ Completing the square

It is frequently useful to rewrite quadratic expressions by completing the square:

b\t (b\?
= webr=(xe3) - (3) : :
You can draw a diagram of this process when x and b .
are positive: x | = x

‘—  ———wa— =

The original rectangle has been rearranged into the
shape of a square with a smaller square missing.

2 a -
The two areas shaded blue are the same. * + bx B

;

Exercise
m In question 3d,

1 Complete the square for the expressions: write the expression as

2 2 . 2 " 24 . 2 ~4x? - 16x + 10 then
Lt I g Peelin: W 0% 14 take a factor of 4 out

of the first two terms

2 Complete the square for the expressions:
to get —4(x? + 4x) + 10.

a 2x2+16x b 3x2—24x ¢ S5x2+20x d 2x2-5x e 8x-—-2x

3 Write each of these expressions in the form p(x + ¢)* + r, where p, ¢ and r are constants
to be found:
a 2x?+8x+1 b 5x2-15x+3 ¢ 3x?+2x-1 d 10-16x-4x> e 2x-8x+10

a 4 Given that x2 + 3x + 6 = (x + a)? + b. find the values of the constants ¢ and b. (2 marks)

9 5 Write 2 4+ 0.8x = 0.04x7 in the form 4 = B(x + ()%, where 4, B and C are constants to
be determined. (3 marks)

+
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1 Solve these quadratic equations by completing the square. Leave your answers in surd form.
ax2+6x+1=0 b x?+12x+3=0 ¢ X2+4x-2=0 d x>’-10x=35
2 Solve these quadratic equations by completing the square. Leave your answers in surd form.
a 22+6x-3=0 b 5x?+8x-2=0 ¢ 2-x-8=0 d 15-6x-2x2=0
) 3 x*=14x+ | =(x + p)’ + ¢, where p and ¢ are constants.
a Find the values of p and ¢. (2 marks)

b Using your answer to part a, or otherwise, show that the solutions to the equation
X2 = 14x + 1 = 0 can be written in the form r * s/3, where r and s are constants
to be found. (2 marks)

) 4 By completing the square, show that the solutions to Problem-solving

the equation x2 + 2bx + ¢ = 0 are given by the formula Follow the same steps as you would

x=—btib-c. (4 marks) if the coefficients were numbers.

Challenge

a Show that the solutions to the equation

ax® + 2bx + ¢ = 0 are given by x = - % ” \/%. m Start by dividing the whole
equation by a.
b Hence, or otherwise, show that the solutions to the
equation ax? + bx + ¢ = 0 can be written as s? You can use this
-b+\VB2 - 4ac method to prove the quadratic

2a formula. -» Section 7.4



&
+

JCoSS ™M

m Linear simultaneous equations

Linear simultaneous equations in two unknowns have one set of values that will make a pair of
equations true at the same time.

The solution to this pair of simultaneous equationsis x =5, y =2

x+3y=11 (1) 5+3(Q=5+6=11V

4x -5y =10 (2 4(5)-5(@2)=20-10=10 v

= Linear simultaneous equations can be solved using elimination or substitution.

Exercise @

1 Solve these simultaneous equations by elimination:

a2x-y=6 b 7x+3y=16 ¢ Sx+2y=6
4x + 3y =22 2x+9y=29 3x-10y=26

d 2x-y=12 e 3x=-2y=-6 f 3x+8y=33
6x + 2y =21 6x+3y=2 6x=3+5y

2 Solve these simultaneous equations by substitution:

a x+3y=11 b 4x-3y=40 ¢ Ix-y=7 d 2y=2x-3
4x-Ty=6 2x+y=>5 10x +3y=-2 Jy=x-1
3 Solve these simultaneous eq1_1ati70ns: m Fifst rearrange
aldx-2y+5=0 b =4 ¢ 3y=5(x-2) both equations into
- 3 ! the same form
S(x+y)=6(x+1) 2x+3y+4=0 ix=-1)+y+4=0 eg.ax+by=c
) 4 3x+ky=8 .
x=2%ky=5 Problem-solving
are simultaneous equations where & is a constant. k is a constant, so it has the
a Show that x = 3. (3 marks) same value in both equations.
b Given that y = % determine the value of k. (1 mark)
) 5§ 2x-py=5
dx+5y+qg=0

are simultaneous equations where p and ¢ are constants.
The solution to this pair of simultaneous equationsis x = ¢, y = —1.
Find the value of p and the value of g. (5 marks)
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@ Quadratic simultaneous equations

You need to be able to solve simultaneous equations where one equation is linear and one is quadratic.

To solve simultaneous equations involving one linear equation and one quadratic equation, you need
to use a substitution method from the linear equation into the quadratic equation.

= Simultaneous equations with one linear and one quadratic equation can have up to two pairs
of solutions. You need to make sure the solutions are paired correctly.

The solutions to this pair of simultaneous equations are x =4, y=-3 and x =55, y =-1.5.

x=y=17 (1) 4—(-3)=7v and55-(-15) =7V
W2 P o i
FHEIFUES Qe capy et ol =8 - 12 0SE 2 Y

(=1.5)7 + (5.5)(-1.5) + 2(5.5) =2.25-825+ 11 =5V

1 Solve the simultaneous equations:

ax+y=1l b 2x+y=1 ¢c y=3x
xy =30 xX2+y2=1 2y2-xy=15
d 3a+b=8 e 2u+v=7 f 3x+2y=7
3 + b =28 uv==6 x’+y=8

2 Solve the simultaneous equations:
a2x+2y=17 b x+y=9 ¢ Sy—-4x=1
X2 -4y’ =8 X2=3xp+2y’=0 X2 =%+ Sx =41

3 Solve the simultaneous equations, giving your answers in their simplest surd form:

R Xx-y=0 b 2x+3y=13 Use brackets when you are
xy=4 x4y =178 substituting an expression into an equation.
4 Solve the simultaneous equations:
x+y=3
x2-3y=1 (6 marks)
5 a By eliminating v from the equations
y=2-dx
32+ xy+11=0
show that x2 - 2x-11=0. (2 marks)
b Hence, or otherwise, solve the simultaneous equations
y=2-4x
I+ xy+11=0
giving your answers in the form a + b/3, where a and b are integers. (5 marks)

6 One pair of solutions for the simultaneous equations Problem-solving

:: zk.r - i 6 If (1, p) is a solution, then x =1, y=p
Sl o satisfies both equations.
is (1, p) where k and p are constants.

a Find the values of k and p.
b Find the second pair of solutions for the simultaneous equations.
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y-x=k
X+ yi=4
Given that the simultaneous equations have exactly one pair of solutions, show that
k=x2/2

m Linear inequalities

You can solve linear inequalities using similar methods to those for solving linear equations.

= The solution of an inequality is the set of all real numbers x that make the inequality true.

Exercise @

Find the set of values of x for which:

a 2y-3<9$ b Sx+4=39

¢ 6x=3>2x+7 d Sx+6=-12-x
e 15-x>4 f 21 -2x>8+3x
g 1+x<25+3x h 7x-7<7-7x

i 5-05x=1 i Sx+4>12-2x

2 Find the set of values of x for which:

a
d

g
i

2{x=-3)=0 b 8§(1-x)>x-1 ¢ Ix+7)<=8-x
2{x=-3)-(x+12)<0 e 1+11(2-x)<10(x—-4) f 2(x-5)=3(4-x)
12x - 3(x - 3) < 45 h x=-2(5+2x)< 11 i x(x-4)=x242

4x(x +3)
X(5-x)=3+x-x2 k 3x+2x(x-3)<2(5+x? I a2x~5) S ~—a—"~9

3 Use set notation to describe the set of values of x for which:

e o TR

g

(x=2)>x—-4and4x+ 12> 2x+ 17
2x-5<x-land 7(x+1)>23-x
2x-3>2and3(x+2)<12+x
IS5=x<2(ll =x)and 53x-=1)>12x+ 19
3x+8=20and2(3x-7)=x+6
Sx+3<9or52x+1)>27

4(3x + 7) < 20 or 2(3x = 5) = - '26"'

Challenge

Wi

{x:3x+5>2) B={x:%+1s3} C={x:11<2x-1}

Giventhat AN (BU C)={x:p<x= ¢} U {x: x>}, find the values of p, g and r.

+
®r
2‘!
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@ Quadratic inequalities

= To solve a quadratic inequality:
* Rearrange so that the right-hand side of the inequality is 0
* Solve the corresponding quadratic equation to find the critical values
* Sketch the graph of the quadratic function
* Use your sketch to find the required set of values.

The sketch shows the graph of f(x) = x? - 4x -5

=(x+ 1 -5) The solutions to the quadratic inequality
X2—4x—5 >0 are the x-values when
the curve is above the x-axis (the darker
part of the curve). This is when x < -1 or
x > 5.In set notation the solution is {x:
x<-=1}uU{x:x>5)

VA

The solutions to f(x) =0 A
arex=-land x=5. ] ! ]
These are called the
critical values.

Exercise @

1 Find the set of values of x for which:

The solutions to the quadratic inequality
x2—4x—-5<0are the x-values when

. the curve is below the x-axis (the
lighter part of the curve). This is when
x>-landxy<5o0r-1<x<5.Inset
notation the solutionis {x:-1< x < 5}.

=9
w
-

a Y -1lx+24<0 b 12-x-x2>0 ¢ 2=-3x-10=0
d x2+7x+12=0 e 7T+ 13x=2x2>0 f 10+x=-2x2<0
g 4x2-8x+3=0 h -2+ 7x-3x2<0 i xX-9<0

i 62+ 1lx=10=0 k x*=5x>0 1 2x24+3x=0

2 Find the set of values of x for which:
a x2<10-3x b 11 <x2+10
c x(3-2x)>1 d x(x+11)<3(1 -x3)
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3 Use set notation to describe the set of values of x for which:

a >-7x+10<0and3x+5<17 b x>-x-6>0and 10-2x<5
¢ 4x2-3x—-1<0and4d(x+2)<15-(x+7) d 2x)-x-1<0and 14 <3x-2
e X=x—-12>0and3x+17>2 f X>’=-2x-3<0and x*-3x+2>0

4 Given that x # 0, find the set of values of x for which:

?
a $<I bs>4 ¢ 1+3>2
5.8 1 6 7
> e25>:\_—3 f.-\_—z'+j\:s3

5 a Find the range of values of k for which the The quadratic equation ax + bx + ¢ =0
equation x? — kx + (k + 3) = 0 has no real roots. ™ 2c raal roots if b — 4ac = 0. « Section 2.5
b Find the range of values of p for which the
roots of the equation px? + px — 2 = 0 are real.

6 Find the set of values of x for which x2 - 5x - 14 = 0. (4 marks)

7 Find the set of values of x for which

a 2(3x-1)<4-3x (2 marks)
b 2x*=5x-3<0 (4 marks)
¢ both2(3x-1)<4=3xvand 2x-5x-3 < (. (2 marks)
8 Given that x # 3, find the set of values for which — 5 <2, SUEILEC e
x-3 Multiply both sides of the
(6 marks) inequality by (x — 3)2.

9 The equation kx? - 2kx + 3 = 0, where k& is a constant, has no real roots.
Prove that & satisfies the inequality 0 = k < 3, (4 marks)

+
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