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Complete at least 5 questions from each section of the ‘A Level Mathematics Transition Work’
booklet and check your answers.
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Examples, Practice Questions & Answers:

10 Key Topics to prepare you for A level Maths:

. Topic Page © © ®
-7

1. | Expanding brackets and simplifying expressions 5

2. | Factorising expressions 8-10
3. | Rearranging equations 11-13
4. | Completing the square 14-16
5. | Solving quadratic equations (all 3 methods) 17-23
6. | Rules of indices and surds (rationalise denominator) | 24 -33
7. | Solving linear and quadratic simultaneous equations | 34 -39
8. | Solving linear inequalities 40-42
9. | Trigonometry (including non-right-angled) 43 -55
10. | Straight line graphs 56 - 59
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Introduction

Congratulations on choosing to study A Level Maths. This booklet will help you prepare by
brushing up on some of the skills you have learned at GCSE. We will not have time to re-teach
these topics in class, but you will need to be fluent in them to be able to learn the A Level content,

so if you don’t currently have a good grasp of these topics you need to work on them NOW so that
you can start with confidence.

Mathematical fluency does not simply mean that you have met this topic before and think that
you remember how to do it. To reach fluency, you must be able to quickly and accurately recall
concepts and methods.

There will be a test on the topics from this booklet in the first week of term. It is expected that
A Level students will demonstrate an excellent understanding of these topics.

Do you think you are fluent
with each topic listed on the
contents page of this booklet?

il Yes No

Complete at least We will not have
5 questions from time to re-teach
each section of this these topics in class
booklet and check next year.

your answers. ¢

Work through the examples and questions
in this booklet and use the other
recommended resources to help you revise.
Plan your time so that you can tackle the
topics gradually over the summer.

4

Great job, you are

well preparedto | 4 / How did you do
start A Level maths. on the questions?
Well done!

Please bring your completed and self-marked work from this booklet to your first
maths lesson in September to show your teacher.
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Differences between GCSE and A Level maths:

GCSE Maths

A Level Maths

If you’re naturally good at maths you can do
well without much extra studying.

Everybody will need to do a lot of study
outside of class.

It’s the answer that matters most, but you
should show working.

It’s the method that matters, not the answer.
Often you are given the answer and you need
to show steps in the method.

You have an exercise book to keep all your
work together.

You will need to keep neat, accurate and well-
ordered notes and work in your folder.

How you present your work is not overly
important, as long as you get there in the end.

How you present your work can make a big
difference to whether you get the right answer
at all and whether anyone can understand
your method.

Additional website resources:

e Dr Frost — Click ‘Practise’ and choose ‘Practise by Topic’ (requires free sign-up if you don’t yet
have an account) https://www.drfrostmaths.com

¢ Maths Genie — GCSE questions with model solutions; also has videos.

https://www.mathsgenie.co.uk/gcse.html

e Corbett Maths — GCSE questions with model solutions; also has videos.

https://corbettmaths.com/contents/

e Exam solutions — videos and GCSE questions with mark schemes

https://www.examsolutions.net/gcse-maths/

¢ Khan academy — linked to American school syllabus, but has very clear videos for many topics
https://www.khanacademy.org/math/algebra-home

¢ Mathswatch —interactive GCSE questions and videos. If you studied with us for Year 11 you
will already have an account; click ‘Videos’ and search for the topic you wish to study then click
‘Interactive questions’ https://vle.mathswatch.co.uk/vle/
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Video links:
. 1) https://corbettmaths.com/2013/12/23/expanding-brackets-video-13/
Section 1 : :
2) https://corbettmaths.com/2013/12/23/expanding-two-brackets-video-14/

Expanding brackets and simplifying expressions

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

Key points

e 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 # 0
and b # 0, you create four terms. Two of these can usually be simplified by collecting like terms.

Examples
Example 1  Expand 4(3x — 2)

4(3x—2)=12x-8 Multiply everything inside the bracket
by the 4 outside the bracket

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

3(x +5) —4(2x + 3) 1 Expand each set of brackets
=3x+15—8x—12 separately by multiplying (x + 5) by

3and (2x + 3) by —4

=3-5x 2 Simplify by collecting like terms:

3x—8x=-bxand15-12=3

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

x+3)(x+2) 1 Expand the brackets by multiplying
= X(X + 2) + 3(X + 2) (x+2) by xand (x + 2) by 3
=x2+2Xx+3x+6
=x2+5x+6 2 Simplify by collecting like terms:
2X + 3x = 5x

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

(x—5)(2x + 3) 1 Expand the brackets by multiplying
= x(2x + 3) — 5(2x + 3) (2x + 3) by x and (2x + 3) by -5
=2x*+3x—10x - 15
=2x2—-7x—15 2 Simplify by collecting like terms:

3x — 10x = —7x
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Exercise 1

Watch out!
1 Expand.
a 3(@2x-1) b —2(5pq + 4g®) When multiplying (or dividing)
c —G3xy—2y) positive and negative numbers,
if the signs are the same the
2  Expand and simplify. answer is ‘+’; if the signs are
a 7(3x+5)+6(2x—8) b 8(5p-2)-3(4p+9) different the answer is ~'.
c 9(3s+1)-5(6s—10) d 2(4x-3)-(3x+5)
3 Expand.
a 3x(4x+38) b 4k(5k?-12)
¢ —2h(6h?+11h-5) d —3s(4s?-7s+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)—-Db(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=3
Show that the area of the rectangle can be written as
21x?— 35x e

8* Expand and simplify.

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

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

e (2x+3)(x-1) o (Bx—-2)(2x+1)

g ((x-3)(2x-5) h  (3x—2)(7 +4x)

i (3x+4y)(Sy +6x) i (x+5y

k (2x—-7)? | (4x —3y)?
Extension

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

10* Expand and simplify.

CH > (3]
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1 a 6x-3
C  —3xy+2y?
2 a
b
c
d 8x-6-3x-5=5x-11

3 a  12x2+24x
¢ 10h—12h3—-22h?

4 a -y*-4
c 2p-—7p?
5 y-4

6 a -1-2m
7 7X(3x—5) = 21x% - 35x

a x2+9x+20

cC Xx2+5x-14

e 2x*+x-3

g 10x2-31x+15

i 18x%+ 39xy + 20y?
k  4x*—28x+49

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

b

—— > 0o T

—-10pq - 8¢°

20k3 — 48k
21s% — 21s° — 65

5x2 —11x
6b?

5pd + 12p? + 27p

X2+ 10x + 21

X2 —25

BX2 — X — 2

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

X°+2+—



Video links:
@ 1) https://corbettmaths.com/2013/02/06/factorisation/
2) https://corbettmaths.com/2013/02/06/factorising-quadratics-1/

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 An expression in the form x% - y? is called the difference of two squares. It factorises to

x-» + ).

Examples

Example 1  Factorise 15x?y® + 9x%

15x%y3 + 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 4x2 — 25y?

4x2 — 25y% = (2x + 5y)(2x — 5Y) This is the difference of two squares as
the two terms can be written as
(2x)2and (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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1* Factorise.
a  6x%y3%—10x3y* b 21a’h®+ 35a°h?
c  25x%y% - 10x3%? + 15x?%y°

2* Factorise

a x2+7x+12 b x*+5x-14
c x2-11x+30 d x2-5x-24
e x2-7x-18 f x2+x-20

g x*-3x-40 h x*+3x-28

3* Factorise
a  36x%—49y? b 4x%-81y?
c 18a%-—200b3c?

Extension

4% Simplify +/x* +10x + 25

fy (x+2)? +3(x +2)?

5* Simpli
P X2 -4

AES 2025

Hint

Take the highest
common factor
outside the bracket.




1 a 233(3x-5y)

c  5x¥y}(5-2x+3y)
2 a (x+3)(x+4

c (x-5x-6)

e (X-9x+2)

g (x-8)x+5)
3 a (6x—Ty)(6x+7y)

c 2(3a—10bc)(3a+ 10bc)
4 (x+5)

4(x+2)

X—2

Back to contents page
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o —h QO 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)
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Video links:
1) https://corbettmaths.com/2013/12/23/changing-the-subject-video-7/
2) https://corbettmaths.com/2013/12/28/changing-the-subject-advanced-video-8/

Rearranging equations

A LEVEL LINKS
Scheme of work: 6a. Definition, differentiating polynomials, second derivatives
Textbook: Pure Year 1, 12.1 Gradients of curves

Key points

e To change the subject of a formula, get the terms containing the subject on one side and
everything else on the other side.
e You may need to factorise the terms containing the new subject.

Examples
Example 1 Make t the subject of the formulav = u + at.
v=u+at 1 Get the terms containing t on one
side and everything else on the other
v—u=at side.
f=v-u 2 Divide throughout by a.
a

Example 2 Make t the subject of the formula r = 2t — zz.

r=2t—nxt 1 All the terms containing t are
already on one side and everything
else is on the other side.

r=t2-n) 2 Factorise as t is a common factor.
r
t= s 3 Divide throughout by 2 — 7.
- 7T
. t+r 3t
Example 3 Make t the subject of the formula = =5
t+r 3t 1 Remove the fractions first by
5 2 multiplying throughout by 10.
2t + 2r = 15t 2 Get the terms containing t on one
side and everything else on the other
2r=13t side and simplify.
fo2r 3 Divide throughout by 13.
13
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Example 4 Make t the subject of the formula r = 3: S .

3t+5 1 Remove the fraction first by
= t—1 multiplying throughout by t — 1.
rt—1)=3t+5 2 Expand the brackets.
rn—r=3t+5 3 Get the terms containing t on one
M—3t=5+r side and everything else on the other
side.
t(r—3)=5+r 4 Factorise the LHS as t is a common
5ir factor.
t=—— 5 Divide throughout by r — 3.

r-3

Change the subject of each formula to the letter given in the brackets.

1 C=xd [d] 2 P=2+2w [W] 3 D:? 7]
q-r _ 1 _
4 p:T [t] 5 u-at—zt [t] 6 V=ax+4x [X]
y—7x T7-2y 2a-1 b-c
= W S . L ]
10 h="22% [g] 11 e@+x)=2e+1 [e] 12 y=2Z*3 Iy
2+g 4-X
13 Make r the subject of the following formulae.
a A=nar’ b Vzéﬂﬁ c P=nmr+2r d V=§ﬁﬁh

14 Make x the subject of the following formulae.

Xy _ab o dmx 3
2 cd d py
: . a b
15 Make sin B the subject of the formula — =—
sinA sinB

16 Make cos B the subject of the formula b? = a? + ¢2 — 2ac cos B.

Extension
17 Make x the subject of the following equations.

a g(sx+t):x—l b E(ax+2y)=3—£’(x—y)
q
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1 4= 2 w-22 3 T3
4 2
4 =11 S t= 2 6 x:—V
p 2a-1 a+4
b-c
X+2 X
10 :2h+9 11 ez—i_ 12 X:4y_3
7-h X+7 2+y
13 a r= A b rzgﬂ
T T
T+2 27h
14 a x=22 b xo 3
cdy 4rcpy
15 sinB=bSInA
a
2 2 2
16 cosB:a +c°—b
2ac
17 a X:q+_pt b X=3|Oy+2pqy=y(3+2q)
a-ps 3p-apg  3-ag

Back to contents page
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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 + c into the form p(x + q)? + 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
X2 + 6X — 2 1 Write X2 + bx + ¢ in the form
b)* (bY
=(x+3)°-9-2 X+—| —|=| +¢C
2 2
=(x+3)2-11 2 Simplify

Example 2 Write 2x> — 5x + 1 in the form p(x + q)? + r

2x2—5x+1 1 Before completing the square write
ax? + bx + ¢ in the form
3
a| xX“+—x|+cC
a
= Z(XZ _gXJ +1 2 Now complete the square by writing

x> —gx in the form

@ e

2
- Z(X— §j _ 1 3 Expand the square brackets — don’t
4 8 2
forget to multiply (%) by the
factor of 2
5\ 17
= 2 X—— _— 4 S I
4) 8 implify

AES 2025
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1*  Write the following quadratic expressions in the form (x + p)2 + g

a xX2+4x+3 b x2-10x-3
c x2-8x d x%+6x
e X2—-2x+7 f x2+3x-2

2*  Write the following quadratic expressions in the form p(x + q)? + r
a 2x*-8x-16 b 4x>-8x-16
c  3x*+12x-9 d 2x*+6x-8

3* Complete the square.

a 2x*+3x+6 b 3x2-2x
c 5x*+3x d 3x*+5x+3
Extension

4*  Write (25x2 + 30x + 12) in the form (ax + b)? + c.

AES 2025
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1 a
c
e

2 a
c

3 a

x+2)?%-1

(x—4)2-16

(x—1)?2+6

2(x — 2)2 — 24

3(x+2)2 - 21

4 (5x+3)2+3

Back to contents page
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(x—5)2-28

(x+3)%-9

[ 3T 17
X+=| ——
2) a4

A(x — 1)2— 20

2
2[x+§] 2
2 2

16



Video link:
https://corbettmaths.com/2013/05/03/solving-quadratics-by-factorising/

Solving quadratic equations by factorisation

A LEVEL LINKS

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

Key points

e A quadratic equation is an equation in the form ax? + bx + ¢ = 0 where a # 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.
If a quadratic can be solved it will have two solutions (these may be equal).

Examples

Example 1  Solve 5x2 = 15x
5x2 = 15x
5x2—15x=0
5x(x—3)=0

Sob5x=0o0r(x—3)=0

Therefore x=00rx=3

Rearrange the equation so that all of
the terms are on one side of the
equation and it is equal to zero.

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

5x is a common factor.

When two values multiply to make
zero, at least one of the values must
be zero.

Solve these two equations.

Example2  Solve x?+ 7x+12=0

X2+ 7x+12=0
b=7ac=12

X2+ 4x+3x+12=0
X(x+4)+3(x+4)=0
x+4)(x+3)=0
So(x+4)=0o0r(x+3)=0

Therefore x=—4 orx=-3

Factorise the quadratic equation.
Work out the two factors of ac = 12
which add to give you b = 7.

(4 and 3)

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

Factorise the first two terms and the
last two terms.

(x + 4) is a factor of both terms.
When two values multiply to make
zero, at least one of the values must
be zero.

Solve these two equations.
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Example 3  Solve 9x2 - 16=0

92 —-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)2
So(3x+4)=0o0r(3x-4)=0 2 When two values multiply to make
zero, at least one of the values must
4 4 be zero.
X=-5 0rx=g 3 Solve these two equations.

1* Solve
a 6x2+4x=0 b 28x-21x=0
c Xx2+7x+10=0 d x2-5x+6=0
e x2-3x-4=0 f x2+3x-10=0
g x*-10x+24=0 h x2-36=0
i x2+3x-28=0 j x2—6x+9=0
k 2x*-7x-4=0 |  3x2-13x-10=0
2* Solve
a x2-3x=10 b x*-3=2 Hint
cC x2+5x=24 d x2-42=x
e X(x+2)=2x+25 f x2_-30=3x_2 Get all terms onto
one side of the
equation.

Answers at the end of Section 5
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Video link:
https://corbettmaths.com/2013/12/29/completing-the-square-video-10/

Solving quadratic equations by completing the square

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

Key points
e Completing the square lets you write a quadratic equation in the form p(x + q)> + r = 0.
Examples
Example 5  Solve x? + 6x + 4 = 0. Give your solutions in surd form.
X2+6x+4=0 1 Write x2 + bx + ¢ = 0 in the form
b (bY
+3)2-9+4= X+—| —-|=| +¢c=0
(+ 37 9+4=0 (x+3) (3]
(x+3)?-5=0 2 Simplify.
(x+3)*=5 3 Rearrange the equation to work out
X. First, add 5 to both sides.
Xx+3= /5 4 Square root both sides.
Remember that the square root of a
_ value gives two answers.
x=+5-3 5 Subtract 3 from both sides to solve
the equation.
Sox=—/6-3 0orx=+5-3 6 Write down both solutions.

Example 6  Solve 2x? — 7x + 4 = 0. Give your solutions in surd form.

22 —=T7x+4=0 1 Before completing the square write
ax? + bx + ¢ in the form
Z(XZ—ZXJ+4=O a(x2+9xj+c
2 a
7V (7)? 2 Now complete the square by writing
2| x==| —=| =] |+4 =0 7 .
4 x2 —oxin the form
2 2
x+ 2| (2
( 2aj (Zaj
2
7 49
2 X—Z —§+4 =0 3 Expand the square brackets.
7V 17
2| X——| —— =0 4  Simplify.
(x-1] -3 pify
(continued on next page)
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7\ 17 5 Rearrange the equation to work out
2l X—— | =—
( 4) 8 X. First, add % to both sides.
2
wl] 17 6 Divide both sides by 2.
4 16
7 Square root both sides. Remember
7 = iﬁ that the square root of a value gives
4 4 two answers.
T T 8 Add - to both sides.
X=ft—+— 4
4 4
9 Write down both the solutions.
So X=Z—@ or x:—+£
4 4 4
3* Solve by completing the square.
a x2-4x-3=0 b x*-10x+4=0
c XxX2+8x-5=0 d x*-2x-6=0
e 2x2+8x-5=0 f 5x2+3x-4=0
4*  Solve by completing the square.
ve by pieting au Hint

a (x-4)x+2)=5
b 2*+6x-7=0
c X*-5x+3=0

Answers at the end of Section 5
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Get all terms onto one
side of the equation.
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Video link:
https://corbettmaths.com/2013/04/24/quadratic-formula/

Solving quadratic equations by using the formula

A LEVEL LINKS

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

Key points

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

_—be \Jb? —4ac

2a

X

e If b?2-4ac is negative, then the quadratic equation does not have any real solutions.
e Itis useful to write down the formula before substituting the values for a, b and c.

Example 7 Solve x2 + 6x + 4 = 0. Give your solutions in surd form.

Examples
a=1b=6,c=4
‘e —b++/b® - 4ac
2a
_—6i«f62—4(1)(4)
- 2(2)
X_—Gi@
2
- —6+25
2
x=—31\/§
So x=-3-+/5 or x=45-3

1

Identify a, b and ¢ and write down
the formula.

Remember that —b++/b? —4ac is

all over 2a, not just part of it.

Substitute a =1, b =6, ¢ = 4 into the
formula.

Simplify. The denominator is 2, but
this is only because a = 1. The
denominator will not always be 2.

Simplify /20 .

V20 =/4x5 =Ja x5 =25
Simplify by dividing numerator and
denominator by 2.

Write down both the solutions.

AES 2025
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Example 8

Solve 3x2 — 7x — 2 = 0. Give your solutions in surd form.

a=3,b=-7,c=-2

_ b= \Jb? —4ac

X

1

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

2a
Remember that —b +vb? —4ac is
all over 2a, not just part of it.
2
X = —(N+ ‘/(_7) —43)(2) 2 Substitutea=3,b=-7,c=-2into
2(3) the formula.
7+J73 3 Simplify. The denominator is 6

X= 5 when a = 3. A common mistake is
to always write a denominator of 2.

So x=- _(;/ﬁ or x=" +(;/ﬁ 4 Write down both the solutions.

5* Solve, giving your solutions in surd form.
a 3x2+6x+2=0 b 2x*-4x-7=0

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.

Extension

at+b
c

, Where a, b and c are integers.

Hint

Get all terms onto one
side of the equation.

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

necessary.

a Mx(x-1)=3x-2
b 10=(x+ 1)
c x(Bx-1)=10

AES 2025
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1 a x=Oorx=—g b x:00rx=§
3 4
c x=-borx=-2 d x=2orx=3
e x=-lorx=4 f x=-5orx=2
g Xx=4o0orx=6 h x=-6o0orx=6
i x=-T7orx=4 j x=3
_ 1 _ _ 2 _
k x= 20rx—4 I x= 3orx 5
2 a x=-2o0rx=5 b =-lorx=3
c x=-8orx=3 d x=-6orx=7
e Xx=-borx=5 f x=-dorx=7
3 a x=2+Torx=2-+7 b x=5++2lorx=5-+/21
C x=-4+2lorx=-4-+21 d x=1++7 orx=1-+7
e Xx=-2++65o0rx=-—2-+65 f X:L@orxzm
10 10
4 a x=1+\/1_40rx=1—\/1_4 b X=_3+T\/§orx=¥

5+13 orx 5-.13

C X= =
2 2
5 a x=—1+£orx=—1——3 b x=1+—3\/§orx=1——3ﬁ
3 3 2 2
6 x=7+mor =7_\/H
2 2
7 x=_3+\/@orx-_3_\/@
20 20
o _7+8Jl_70rx_7—8Jl_7

b x=—1+J1_Oorx=—1—Jl_O

2
C x=—1§ orx=2

Back to contents page
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— 1) https://www.mathsgenie.co.uk/indices.php

Rules of indices 2) https://www.mathsgenie.co.uk/indices2.php

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

Key points
e a™ x a" = g™"
L
. (@ = am
e =1
c amot

1
e an = 1X/a i.e.thenthrootofa

- ar =¥ = (V)"

e The square root of a number produces two solutions, e.g. V16 = +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

1
92 =.\/o Use the rule a" = Ya

Example 3 Evaluate 273

272 :(Q/ﬁ)z 1 Use the rule a% = (Q/g)m
= 32 2 Use 3/523
=9

AES 2025
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Example 4  Evaluate 472
L, 1 B
4 -2 1 Usetherule a ™ =—
4 a
= % 2 Use 4°=16

5
L X

Example 5 Simplify —
2X

GXS 3 R am m-n
—2=3x 672=3andusetherule—n=a to
2X a
5
. X _
give —=x""?=x
X
3 5
L XTxX
Example 6 Simplify v
3 5 3+5 8
X*xX> X X
- =2 1 Usetherule am"xa"=a™"
x4 x* x4
84 4 cl m-n
=x3"4=x 2 Usetherule—n:a
a

Example 7 Write 3i as a single power of x
X

1
Use the rule —=a™", note that the
a

3x 3
fraction 1 remains unchanged

.4 .
Example 8 Write —= as a single power of x
Jx

4 4 L
N 1 Usetherule am =%a
1 1 m
=4x 2 2 Use the rule a—m:a
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Exercise 6a

1 Evaluate.
a 14° b 30
2* Evaluate.
1 1
a 492 b 643
3* Evaluate.
3 5
a 252 b 83
4*  Evaluate.
a 572 b 4-3
5* Simplify.
32 xx3 10x°
a 2 b 2
2X 2X° x X
3 7X3 2
c 3XX§X d z
2X 14x°y
2 3
e ‘} f ¢ 5
yzxy c?xc?
3 1 3
(2X2) h XE X XE
g 4x° X2 x X3
6* Evaluate.
1 2
a 4°¢? b 27 3
1
1 _=
d164x273 e (3) ?
16
7* Write the following as a single power of x.
a 1 b i%
X X
1
d Ix? e —
3Ix
AES 2025

50 d x°
1 1
1253 d 164
3 3
492 d 164
25 d 672
Watch out!

Remember that
any value raised to
the power of zero
is 1. This is the
rule a® = 1.

9 2x2°

2
&)
64

gy
‘ [N §|

W
N

26



8* Write the following without negative or fractional powers.

a  5Jx b %
X
2 4
d — e -
Jx Ux
Extension
10* Write as sums of powers of x.
5
X jl b x? (x+ L
X

AES 2025

C X5
3
f X 4
C [R—
3x*
f 3
c x*(x2 +

27



ANSWERS 6a

1 a 1 b 1 C 1 d 1
2 a 7 b 4 C 5 d 2
3 a 125 b 32 C 343 d 8
4 a L b 1 c 1 d 1
25 64 32 36
3
5 a 3% b 50
c 3x d Lz
2X
1
e y? f ¢
g 2 h X
6 a % b % c %
d L e 4 f 16
4 3 9
1
7 a xt b x7 c x4
2 1 2
d x° e X3 f x 3
8 a - b 1 c ?/Y
X
d Ux? e 1 f 1
\/; 4l 3
! 1
9 a 5x2 b 2x3 c §X_4
1 1
d 2x°? e 4x 3 fo3X
10 a x3+x2 b X2 + X c X2 +x'
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Video links:
1) https://www.mathsgenie.co.uk/surds.php

Section 6b 2) https://corbettmaths.com/2013/05/11/surds-addition/
— 3) https://corbettmaths.com/2013/05/11/rationalising-denominators/

Surds and rationalising the denominator

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

Key points

A surd is the square root of a number that is not a square number,

for example \/E, \/§, \/g, etc.

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

Jab =+Jaxb
ﬁzﬁ
b b

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

a
To rationaliseﬁ you multiply the numerator and denominator by the surd \/E

a
To rationalise J_ you multiply the numerator and denominator by b—\/z
+4/c

Examples
Example 1  Simplify J50

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

must be a square number

=252 2 Use the rule vab =+ax+b
=5x+2 3 Use /25=5
52

Example 2 Simplify V147 — 2412

JIa7 - 212 1 Simplify 4147 and 212 . Choose
two numbers that are factors of 147
=/49x3-2/4x3 and two numbers that are factors of

12. One of each pair of factors must
be a square number

— J29 xB-2/a x[3 2 Use the rule Jab =+/a x+/b

=7x[3-2x2x3 3 Use \49=7 and \/4=2
=7J3-43
—3/3 4 Collect like terms
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Example 3 Simplify (\/7+\/§)(ﬁ—ﬁ)

1 Expand the brackets. A common
(7 +-2)(7-2) p 2
= 29 -T2 127 -4 mistake here is to write (ﬁ) =49
=7_-2 2 Collect like terms:
=5 T2 +247

_TE TNE =0

1
Example 4  Rationalise —
P N

1 _ ixﬁ 1 Multiply the numerator and
\/3_’ \/§ \/§ denominator by \/5
=1X‘/§ 2 Use9=3
NG)
_B
3
Example 5 Rationalise and simplify ﬂ
J12
2 - V2 XJl_Z 1 Multiply the numerator and
\/1_2 \/1_2 \/1_2 denominator by \/1_2
_ 2 x+/4x3 2 Simplify /12 in the numerator.
12 Choose two numbers that are factors

of 12. One of the factors must be a
square number

3 Use the rule +/ab =Jax+b
_ 228 4 Use \J4=2
12
5 Simplify the fraction:
= M 2 simplifies to 1
6 12 6

AES 2025



3
Example 6 Rationalise and simplify ——
2+\/§

3 __ 3 y 2-+5 1 Multiply the numerator and

2++/5 246 2-+6 denominator by 2—\/5
3(2—5)

(2 + \/g)(Z - «/g) 2 Expand the brackets
_ 6-35

4+ 2\/5— 2\/5—5 3 Simplify the fraction
_6-35

-1 4 Divide the numerator by —1
Remember to change the sign of all

= 3\/5—6 terms when dividing by —1

Exercise 6b
1 Simplify. Hint
a 45 b V125 One of the two
c \48 d \/175 numbers you
— — choose at the start
€ 300 f 28 must be a square
g 72 h 162 number.
2 Simplify. Watch out!
a \/7_2+\/162 b /45 —2«/5 Check you have
¢ J50-8 d J75-48 h'c:osen the
ighest square
e 2.28+428 f  2J12-J12+27 number at the
start.

3 Expand and simplify.

a  (V2+3)(2-B3) b (3+3)(5-12)
¢ (4-\5)(45+2) d  (5+v2)(6-8)
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4  Rationalise and simplify, if possible.

a i b L
5 J11
2 2
c —= d —
7 NE)
e 2z f >
N7 N3
, B )
NG 55
5 Rationalise and simplify.
a 1 b 2
3-5 4+3
Extension
6 Expand and simplify (\/;+ ﬁ)(&_ﬁ)
7  Rationalise and simplify, if possible.
. 1 b ot
NCRNG K=y

AES 2025
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ANSWERS 6b

1 a 35
c 43
e 1043
g 6v2
2 a 152
c 32
e 6\/7
3 a -1
¢ 10J5-7
4 a ﬁ
5
27
C _
7
e 2
3
, B
3
5 g 3+\/§
4
6 XxX-—y
7 a 3+242

Back to contents page
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Csesionts

Video link:

https://corbettmaths.com/2013/03/05/simultaneous-equations-elimination-method/

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

AES 2025

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

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

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

1 Subtract the second equation from

the first equation to eliminate the y
term.

To find the value of y, substitute
X = 2 into one of the original
equations.

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

equation 1: 3+2x5=13  YES
equation2: 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.

Substitute the values of x and y into
both equations to check your
answers.
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Example 3

Solve 2x + 3y = 2 and 5x + 4y = 12 simultaneously.

(2x+3y=2)x4 —> 8x+ 12y = 8
(5x+4y=12)x3—>  15x+12y=36
7X = 28

Sox=4

Using 2x + 3y =2
2x4+3y=2
Soy=-2

Check:
equation 1: 2x4+3x(-2)=2 YES
equation 2: 5x 4+ 4 x (-2)=12 YES

1

Multiply the first equation by 4 and
the second equation by 3 to make
the coefficient of y the same for
both equations. Then subtract the
first equation from the second
equation to eliminate the y term.

To find the value of y, substitute
X = 4 into one of the original
equations.

Substitute the values of x and y into
both equations to check your
answers.

Exercise 7a

Solve these simultaneous equations.

1 4x+y=8
X+y=5
3 4x+y=3
x-y=11
5 2x+y=11
x—3y=9
AES 2025

2 3x+y=7
3X+2y=5
4 3x+4y=7
X—4y =5
6 2x+3y=11
3x+2y=4
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ANSWERS 7a

1 x=1y=4

2 x=3,y=-2
3 x=2,y=-5
4 x=3,y=—%
5 x=6,y=-1
6 x=-2,y=5

AES 2025



Section 7b Video link:
—— https://www.mathsgenie.co.uk/simultaneous-quadratic.php

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 equationsy =1 —2xand x> +y =0
X*+1-2x=0 1 Substitute 2x + 1 for y into the
second equation.
X>-2x+1=0
(x-1)(x-1)=0 2 Factorise the quadratic equation.
Sox=1 3 Work out the value of x.
Usingy =1 -2x 4 To find the value of y, substitute the
Whenx=1,y=1-2(1)=-1 value of x into one of the original
equations.
So the solutions are
x=1 y=-1
Check: . .
equation 1: —1 = 1 — 2(1) YES 5 Substitute _the values of x and y into
both equations to check your
equation 2: 12+ (-1) =0 YES answers.

AES 2025
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Example 2

Solve 2x —y + 4 =0and y = x? + x — 2 simultaneously.

y=2x+4

2X+4=x2+x—-2
X>-x—-6=0
x-3)(x+2)=0
x=3o0rx=-2

Usingy=2x + 4

So the solutions are

Check:

equation 2: 10=32+3 -2

Whenx=3, y=2x3+4,
Whenx=-2, y=2x(-2)+4, y=0

equation 1: 2x3-10+4=0

and 2x(-2)-0+4=0 YES
YES
and 0=(-2)?+(-2)-2 YES

y=10

x=3,y=10 and x=-2,y=0

YES

1

Rearrange the first equation for y.
Notice it is easier to rearrange fory
than x.

Substitute 2x + 4 for y into the second
equation.

Rearrange for ‘=0’.

Factorise the quadratic equation.
Work out the values of x.

To find the values of y, substitute

both values of x into one of the earlier
equations.

Substitute both pairs of values of x
and y into both equations to check
your answers.

Coansen

Solve these simultaneous equations.
1 y=3x-5

y=x2—-2x+1
3 y=2x
y’-xy=8
Extension
5 x-y=1
AES 2025

12

y=x—-5

y=x*—5x-

10x =y + 39
y=x—3x+

y—x=4
X2+ Xy=6

12

3
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ANSWERS 7b

1 x=3,y=4
x=2,y=1

2 x=7,y=2
Xx=-1,y=-6

3 x=2,y=-4
Xx=2,y=4

4 x=6,y=21
x=7,y=31

&

1+5 y = -1+
’ 2

y= 2o

2 2

5 x=

%ﬂm
1

[EEN

X

6 x=1y=5
x=-3,y=1

Back to contents page
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Video links:

Section 8 1) https://corbettmaths.com/2013/05/07/solving-inequalities-one-sign-corbettmaths/
2) https://corbettmaths.com/2013/05/12/solving-inequalities-two-signs/

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

Examplel Solve -8 <4x<16

—8<4x<16
—2<x <4

Divide all three terms by 4.

Example 2  Solve 4 <5x< 10

Divide all three terms by 5.

Example 3 Solve2x —5<7

2Xx—5<7
2x<12
X<6

(BN

Add 5 to both sides.
2 Divide both sides by 2.

Example4  Solve 2 —5x>-8

2—5x>-8
—5x>-10
X<2

(BN

Subtract 2 from both sides.

2 Divide both sides by —5.
Remember to reverse the inequality
when dividing by a negative
number.

Example5 Solve 4(x —2) > 3(9 — x)

4(x—2)>3(9—-x)

4x — 8> 27— 3x
X —8>27
7x>35
X>5

Expand the brackets.
Add 3x to both sides.
Add 8 to both sides.
Divide both sides by 7.

A WON B

AES 2025
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Exercise 8

1  Solve these inequalities.

a 4x>16 b 5x-7<3 c 1>3x+4
d 5-2x<12 e 225 f 8<3_§

2  Solve these inequalities.

a g<—4 b 10>2x+3 c  7-3x>-5
3 Solve

a 2-4x>18 b 3<7x+10<45 C 6-2x>4

d 4x+17<2-x e 4 —bx <-3x f —4x>24
4  Solve these inequalities.

a 3t+1<t+6 b 2(B8n-1)>n+5
5 Solve.

a 3(2-x>2(4-x)+4 b 5@4-x)>3(5-x)+2
Extension

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

AES 2025



ANSWERS 8

1 a x>4 b X<2
d x>—g e Xx=>10
2 a x<-20 b X<3.5
3 a x<-4 b -1<x<5

d x<-3 e X>2

4 a t< ] b nE-Z
2 5

3

5 a x<-6 b x<E

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

Back to contents page

AES 2025

42



Video links:

Section 923 1) https://corbettmaths.com/2013/03/30/trigonometry-missing-sides/

2) https://corbettmaths.com/2013/03/30/trigonometry-missing-angles/

Trigonometry in right-angled triangles

A LEVEL LINKS
Scheme of work: 4a. Trigonometric ratios and graphs

Key points

AES 2025

In a right-angled triangle:

o the side opposite the right angle is called the hypotenuse _
o the side opposite the angle 6 is called the opposite opposite
o the side next to the angle @ is called the adjacent.

hypotenuse

adjacent

In a right-angled triangle:

o the ratio of the opposite side to the hypotenuse is the sine of angle 6, Siné?:%
yp

o the ratio of the adjacent side to the hypotenuse is the cosine of angle 6, c0s6 = :ﬂ
yp

o the ratio of the opposite side to the adjacent side is the tangent of angle 6, tanﬁzo—r()jr_)

aa)

If the lengths of two sides of a right-angled triangle are given, you can find a missing angle using the
inverse trigonometric functions: sin™?, cos™, tan™.

The sine, cosine and tangent of some angles may be written exactly.

30° 45° 60° 90°
sin 1 g @ 1
cos 1 @ g i 0
tan 0 @ 1 J§

43
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Examples

Example 1 Calculate the length of side x.
Give your answer correct to 3 significant figures.

1 Always start by labelling the sides.

2 You are given the adjacent and the
hypotenuse so use the cosine ratio.

cos25° = O 3 Substitute the sides and angle into
X the cosine ratio.
6 .

X = 05250 4 Rearrange to make x the subject.

X=6.6202675... 5 Use your calculator to work out
6 + cos 25°.

X=6.62 cm 6 Round your answer to 3 significant
figures and write the units in your
answer.

Example 2  Calculate the size of angle x.
Give your answer correct to 3 significant figures.

4.5cm
1 Always start by labelling the sides.
3cm
ady
45cm
opp 2 You are given the opposite and the
tang=—- . :
adj adjacent so use the tangent ratio.
tan x = —5_ 3 Substitute the sides and angle into
4.5 the tangent ratio.
x =tan! (%} 4 Use tan to find the angle.
_ ' 5 Use your calculator to work out
X=133.6900675...
tan'i(3 + 4.5).
x=33.7° 6 Round your answer to 3 significant
figures and write the units in your
answer.
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Example 3

Calculate the exact size of angle x.

v3em

Always start by labelling the sides.

You are given the opposite and the
adjacent so use the tangent ratio.

Substitute the sides and angle into
the tangent ratio.

Use the table from the key points to
find the angle.

Exercise 9a

Calculate the length of the unknown side in each triangle.

Give your answers correct to 3 significant figures.

AES 2025

X 6 cm
65"

6.2 cm
\%

b

30°

8 cm

45



Calculate the size of angle x in each triangle.
Give your answers correct to 1 decimal place.
a b 6.3cm

5cm
7.5cm
.
2 :V/

4cm

Work out the height of the isosceles triangle.
Give your answer correct to 3 significant figures.

Hint:

Split the triangle into two
right-angled triangles.

8 cm
Calculate the size of angle 6.
Give your answer correct to 1 decimal place.
Hint:
First work out the length of the S5cm
common side to both triangles,
leaving your answer in surd form.
Teom
Find the exact value of x in each triangle.
a b
x v3em
2cm
60°

Gcom

Answers at the end of Section 9
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Section 9b Video link: | |
- https://www.mathsgenie.co.uk/cosine-rule.php

The cosine rule

A LEVEL LINKS
Scheme of work: 4a. Trigonometric ratios and graphs
Textbook: Pure Year 1, 9.1 The cosine rule

Key points A

e gisthe side opposite angle A.
b is the side opposite angle B.
c is the side opposite angle C.

c B
e You can use the cosine rule to find the length of a side when two sides and the included angle
are given.

e To calculate an unknown side, use the formula a? =b? +¢? — 2bccos A.

e Alternatively, you can use the cosine rule to find an unknown angle if the lengths of all three sides

are given.
b? +¢? -a?
e To calculate an unknown angle, use the formula cos A= T
Examples -
Example 4 Work out the length of side w. 7 em
Give your answer correct to 3 significant figures. W
45°
X — z
X; 1 Always start by labelling the angles
and sides.
A
X- py— 7
C

a’ =b”+c” —2bccos A 2 Write the cosine rule to find the
side.

W =8% 47?7 —2x8x 7 xcos45° 3 Substitute the values a, b and A into
the formula.

w?=33.804 040 51... 4 Use a calculator to find w? and

w = /33.80404051 then w. _

_ 58] 5 Round your final answer to 3

w=>.clcm significant figures and write the

units in your answer.
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Example 5

Work out the size of angle 6.

Give your answer correct to 1 decimal place.

15cm
7cm

Q 10em

b?+c’-a
2bc
10% +7% -15°
2x10x7
-76

cosf=——
140

0=122.878 349...

COSA=

coséd =

0=122.9°

g
AG 10 cm /R;

Always start by labelling the angles
and sides.

Write the cosine rule to find the
angle.

Substitute the values a, b and ¢ into
the formula.

Use cos* to find the angle.

Use your calculator to work out
cos }(~76 + 140).

Round your answer to 1 decimal
place and write the units in your
answer.

Exercise 9b

6  Work out the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

a

AES 2025

b

w 10 cm

Tcm a

14 cm

152

48



7  Calculate the angles labelled 4 in each triangle.
Give your answer correct to 1 decimal place.

a 9cm b
a 33mm
J cm 38 mm
12¢cm
36 mm

7.2cm
€
8 om 7.5cm
7.6cm
13cm

11.3 em

8 a Workout the length of WY.
Give your answer correct to
3 significant figures.

b  Work out the size of angle WXY.
Give your answer correct to
1 decimal place.

Answers at the end of Section 9

AES 2025
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The sine rule

A LEVEL LINKS
Scheme of work: 4a. Trigonometric ratios and graphs
Textbook: Pure Year 1, 9.2 The sine rule

Key points A

e gisthe side opposite angle A.
b is the side opposite angle B.

c is the side opposite angle C.
c B

e You can use the sine rule to find the length of a side when its opposite angle and another opposite

side and angle are given.
a b c

e To calculate an unknown side, use the formula — = =—— =~ .
sinA sinB sinC

e Alternatively, you can use the sine rule to find an unknown angle if the opposite side and another

opposite side and angle are given.
sinA sinB _sinC
a b c

e To calculate an unknown angle, use the formula

Examples

Example 6 Work out the length of side x.
Give your answer correct to 3 significant figures.

1 Always start by labelling the angles
and sides.

_a = _b 2 Write the sine rule to find the side.
sinA sinB
x __10 3 Substitute the values a, b, A and B
sin36°  sin75° into the formula.
= 10 xsin 36° )
T sin75° 4 Rearrange to make x the subject.
X = 6.09 cm 5 Round your answer to 3 significant
figures and write the units in your
answer.
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Example 7

Work out the size of angle 6.

Give your answer correct to 1 decimal place.

14 cm

A

sinA _sinB

a b

sing _sin127°
R
8xsinl27°

14

sin@ =

0=21.2°

1 Always start by labelling the angles
and sides.

2 Write the sine rule to find the angle.

3 Substitute the values a, b, A and B
into the formula.

4 Rearrange to make sin 6 the subject.

5 Use sin! to find the angle. Round
your answer to 1 decimal place and
write the units in your answer.

9  Find the length of the unknown side in each triangle.

Give your answers correct to 3 significant figures.

74 mm

5o 110

AES 2025

10 cm

105° 40°

48°




10 Calculate the angles labelled 6 in each triangle.
Give your answer correct to 1 decimal place.

8 cm

85°
cm

10 cm
74 cm ?
C d 7.5cm
9.6 Scm
13 cm
g 750

11 a Workout the length of QS.
Give your answer correct to 3 significant figures.

b  Work out the size of angle RQS.
Give your answer correct to 1 decimal place.

Answers at the end of Section 9
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Section 9d Video link: | ‘
e https://www.mathsgenie.co.uk/area-of-any-triangle.php

Areas of triangles

A LEVEL LINKS
Scheme of work: 4a. Trigonometric ratios and graphs
Textbook: Pure Year 1, 9.3 Areas of triangles

Key points

e gisthe side opposite angle A. A
b is the side opposite angle B.
c is the side opposite angle C. b c

e The area of the triangle is %absin C.

Examples

Example 8 Find the area of the triangle.

1 Always start by labelling the sides
and angles of the triangle.

5cm

L2

Cin
B
Area = lab sinC 2 State the formula for the area of a
2 triangle.
Area = Lx8x5xsing2° 3 Substitute the values of a, band C
2 into the formula for the area of a
triangle.
Area =19.805361... 4 Use a calculator to find the area.
Area=19.8 cm? 5 Round your answer to 3 significant
figures and write the units in your
answer.

AES 2025
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Coansass

12 Work out the area of each triangle.
Give your answers correct to 3 significant figures.

a b

38 mm

585

5.5cm
T.5¢cm
43 mm

z
13 The area of triangle XYZ is 13.3 cm?,
Work out the length of XZ.
x £64° Y

58cm

Extension

Hint:
14 Find the size of each lettered angle or side.

Give your answers correct to 3 significant figures. For each one, decide whether
to use the cosine or sine rule.

a b
9cm
2 M
d 208
c d f/
38 mm

15 The
Wc
Give your answer correct to 3 significant figures.
A
16.5cm

AES 2025 c

54



1

10

11

12

13

14

15

Back to contents page

a 6.49cm
d 743mm
a 36.9°
5.71cm
20.4°

a 45°

a 6.46cm
a 222°

a 13.7cm
a 4.33cm
a 428°

a 813cm
a 18.1cm?
5.10cm

a 6.29cm
153 cm

AES 2025

6.93 cm
7.39 cm

57.1°

1cm

9.26 cm

52.9°

76.0°

15.0cm

52.8°

32.3°

18.7 cm?

84.3°

2.80 cm
6.07 cm

47.0°

30°

70.8 mm

122.9°

45.2 mm

53.6°

693 mm?

5.73 cm

38.7°

\/§CI’T1

9.70 cm

93.6°

6.39 cm

28.2°

58.8°
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Straight line graphs

A LEVEL LINKS

Scheme of work: 2a. Straight-line graphs, parallel/perpendicular, length and area problems

Key points

e Astraight line has the equation y = mx + ¢, where m is
the gradient and c is the y-intercept (where x = 0).

e The equation of a straight line can be written in the form
ax + by + ¢ = 0, where a, b and c are integers.

e When given the coordinates (x1, y1) and (x2, y.) of two
points on a line the gradient is calculated using the

formula m =u
X, =X
Examples

Example 1 A straight line has gradient —% and y-intercept 3.

y=mx+c

(e y)

_ vy
gradientm = *—

2 1

ey y,)

Write the equation of the line in the form ax + by + ¢ = 0.

X

%x+y—3=0

into this equation.

2 Rearrange the equation so all the
terms are on one side and 0 is on
the other side.

X+2y—-6=0 3 Multiply both sides by 2 to

eliminate the denominator.

m= -+ andc=3 1 A straight line has equation
y = mx + c. Substitute the gradient
Soy= _lx +3 and y-intercept given in the question
2

Example 2  Find the gradient and the y-intercept of the line with the equation 3y —2x + 4 =0.

. 2
Gradient=m = E

. 4
y-intercept = ¢ = -3

y—2x+4=0 1 Makey the subject of the equation.
y=2x—4

2 4 2 Divide all the terms by three to get
y=3%73 the equation in the formy = ...

3 Inthe formy = mx + c, the gradient
is m and the y-intercept is c.

AES 2025
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Example 3

Example 4  Find the equation of the line passing through the points with coordinates (2, 4) and (8, 7).

AES 2025

Find the equation of the line which passes through the point (5, 13) and has gradient 3.

m=3
y=3x+c

13=3x5+¢
13=15+¢

c=-2
y=3x—-2

1 Substitute the gradient given in the
question into the equation of a
straight line y = mx + c.

2 Substitute the coordinates x = 5 and

y = 13 into the equation.

3 Simplify and solve the equation.

4 Substitute ¢ = -2 into the equation

y=3x+c

Xx=2,%=8,y=4andy,=7

m_yz_y1_7_4_§ 1
X, =% 8-2 6 2
y—lx+c
2
4:1><2+C
2
c=3
1
=—X+3
y 2

1 Substitute the coordinates into the
Y27 15 work out
X=X

the gradient of the line.

equation m=

2 Substitute the gradient into the

equation of a straight line
y=mx+c.

3 Substitute the coordinates of either

point into the equation.

4 Simplify and solve the equation.

Substitute ¢ = 3 into the equation

y—1x+c
2
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Exercise 10

1  Find the gradient and the y-intercept of the following equations.
a y=3x+5 b y=—%x—7
Hint
C 2y=4x-3 d X+y=5 Rearrange the equations
e 2x—3y—7=0 f 5Xx+y—4=0 totheformy =mx + ¢

2  Copy and complete the table, giving the equation of the line in the formy = mx + c.

Gradient y-intercept | Equation of the line

5 0
-3 2
4 -7

3 Find, in the form ax + by + ¢ = 0 where a, b and c are integers, an equation for each of the lines with the
following gradients and y-intercepts.

a gradient —%, y-intercept —7 b gradient 2, y-intercept 0

c gradient % y-intercept 4 d gradient-1.2, y-intercept -2

4 Write an equation for the line which passes though the point (2, 5) and has gradient 4.

5  Write an equation for the line which passes through the point (6, 3) and has gradient —%

6  Write an equation for the line passing through each of the following pairs of points.

a (4,5, (10,17) b (0,6), (-4,8)
¢ (-1,-7), (5,23) d (3,10), (4,7)
Extension

7  Theequation of a line is 2y + 3x — 6 = 0.
Write as much information as possible about this line.
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2
Gradient y-intercept | Equation of the line
5 0 y = 5x
-3 2 y=-3x+2
4 -7 y =4x -7
3 a x+2y+14=0 b 2x-y=0
c 2x-3y+12=0 d 6x+5y+10=0
4 y=4x-3
_ 2
5 y——§x+7
1
6 a y=2x-3 b y=—§x+6
c y=5bx-2 d y=-3x+19

7 y=—§x+3, the gradient is —g and the y-intercept is 3.

The line intercepts the axes at (0, 3) and (2, 0).

Students may sketch the line or give coordinates that lie on the line such as (1, gj or (4, —3).

Back to contents page
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