6t Form Transition Pack

QUALIFICATION

A-level Maths

Teacher Name(s)

Mr Cameron Miss Munro

Contact email(s)

Icameron3@notredame.liverpool.sch.uk

Exam board and link

Edexcel (Pearson) www.pearson.co.uk

Specification details

9MAQ

Recommended online learning

https://www.drfrostmaths.com/
https://madasmaths.com/
https://www.khanacademy.org/
http://mathsgenie.co.uk/
http://physicsandmathstutor.com/

Textbooks that are used

(N RN E ¥

Sewdarws snd Mo binan

Year 1/AS Year?2

Paw Mrtewuing

Year 1/AS

Year 2

Saminen and Mo Samdin



https://www.drfrostmaths.com/
https://madasmaths.com/
https://www.khanacademy.org/
http://mathsgenie.co.uk/
http://physicsandmathstutor.com/

AS and A2 MATHEMATICS
Edexcel

Why Study Maths?

There are many reasons why people choose to study A Level Mathematics. It might
be a requirement for what you want to study at university (Physics, Psychology,
Economics, Computing, and Business studies prefer students to have A Level Maths
if possible). Since Maths is one of the most traditional subjects a good grade in
Maths can boost an application for pretty much every course!
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Studies have also shown that people with Maths A Level also tend to earn more on
average than people without it. Though this itself may or may not be a good enough
reason to study Maths, the skills it allows you to develop include problem solving,
logic and analysing situations. Add in the improvements to your basic numeracy
skills and the creativity needed to solve Maths problems and you've got yourself a
set of skills which would make you more desirable for almost any job!

Finally, you might also really like Maths - this is as good a reason as any to continue
studying it. If you study something you enjoy you are likely to do better at it. With
Maths there is the excitement of new discoveries you will make. You will see more of
the beauty of it and realise just how much everything around in the universe is
connected to mathematics.



Maths is an amazing subject to have at A Level and provided you have a solid
understanding of the GCSE concepts before you start, alongside some
perseverance and effort, you should be able to do well.

What will you study?

In year 12 you will study Pure Maths Mechanics and Statistics building the
foundations for the year 13 content.

In year 13 you will study additional content in Pure Maths Statistics and Mechanics.

The Pure Content is algebra, calculus and geometry based.
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Statistics involves analysing data with formulae and looking into the probability of
why things happen.
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Mechanics looks at how and why objects move in the way

they do.
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find: % then set = 0 then solve for 9=?

Assessment

The new specification of the A level Maths is now all covered in three exams at the

end of year 13.

Paper 1: Pure Mathematics 1 (*Paper code: 9MAD/01)
Paper 2: Pure Mathematics 2 (*Paper code: 9MAD/02)

Paper 3: Statistics and Mechanics (*Paper code: 9MAD/03)

Each paper is:

2-hour written examination
33.33% of the qualification
100 marks

2-hour written examination
33.33% of the qualification
100 marks

Content overview

« Topic 1 - Proof

+ Topic 2 - Algebra and functions

o Topic 3 - Coordinate geometry in the (x, ) plane
+ Topic 4 - Sequences and series

+ Topic 5 - Trigonometry

+ Topic 6 - Exponentials and logarithms
+ Topic 7 - Differentiation

+ Topic 8 - Integration

+ Topic 9 - Numerical methods

+ Topic 10 - Vectors

Content overview

Section A: Statistics

+ Topic 1 - Statistical sampling

+ Topic 2 - Data presentation and interpretation
+ Topic 3 - Probability

+ Topic 4 - Statistical distributions

+ Topic 5 - Statistical hypothesis testing
Section B: Mechanics

+ Topic 6 - Quantities and units in mechanics
+ Topic 7 - Kinematics

+ Topic 8 - Forces and Newton's [aws

+ Taopic 9 - Moments

Assessment overview

« Paper 1 and Paper 2 may contain questions on any topics from the Pure Mathematics
content,

+ Students must answer all questions,
+ Calculators can be used in the assessment.

Assessment overview

+ Paper 3 will contain questions on topics from the Statistics content in Section A and
Mechanics content in Section B.

+ Students must answer all questions.
+ Calculators can be used in the assessment,

At Notre Dame Catholic College, we study the Edexcel specification

Edexcel AS and A level Mathematics

Statistics and Mechanics

Year 1/AS

Edexcel A level Mathematics

Pure Mathematics

Year 2

Taexcel AS und A level Mathematics

Pure Mathematics

Year 1/AS || Year 2

Edexcel A level Mathemuatics

Statistics and Mechanics



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

Examples
Example 1l  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
=x*+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
. Watch out!
Practice
When multiplying (or dividing)

1 Expand positive and negative numbers, if the

signs are the same the answer is ‘+’;
if the signs are different the answer is

« 7




a 3(2x-1)
¢ —(Gxy—2y?)

2  Expand and simplify.

a 7(3x+5)+6(2x-8)
c 9(3s+1)-5(6s—10)

3  Expand.
a 3x(4x+38)

¢ —2h(6h?+11h-5)

4  Expand and simplify.

a 3(y"-8)-4(y*-5)
c  4p(2p-1)-3p(dp-2)

5 Expand %(Zy -8)

6 Expand and simplify.
a 13-2(m+7)

7 The diagram shows a rectangle.

o

8(5p—-2)-3(4p+9)
2(4x —3) — (3x + 5)

4Kk(5k2 — 12)

—3s(4s? — 7s + 2)

2X(X +5) + 3xX(x - 7)
3b(4b —3) —b(6b —9)

5p(p* + 6p) — 9p(2p — 3)

Write down an expression, in terms of x, for the area of
Show that the area of the rectangle can be written as

8  Expand and simplify.
a (x+4x+5)
c (x+7Nx-2)
e (2x+3)(x-1)
g (5x-3)(2x-5)
i

k

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

(2x — 7)?

Extend

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

10 Expand and simplify.

et

X+ 7)(x +

(X +5)(x-5)
(Bx—-2)(2x + 1)
(3x—2)(7 + 4x)
(x +5)°

(4x — 3y)?

—2(5pq + 4q?)

Tx

the rectangle.
21x2— 35X

3)



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, x/.')?, x/g, etc.

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

Jab=axb
\ﬁzﬁ
b b

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

. . a . .
To rationalise — you multiply the numerator and denominator by the surd \/B

Jb
b+c

To rationalise

Examples

Example 1  Simplify J50

you multiply the numerator and denominator by b—\/;

J50 =/25x 2

=\25x2
=5xﬁ
=52

Choose two numbers that are
factors of 50. One of the factors
must be a square number

Use the rule v/ab =+/a x+/b
Use E=5

Example 2 Simplify 147 212

J147 - 212
=/49%x3 -2/4x3

=J49 x\3-2J4 x3
=7x3-2x2x+[3
=73-43

=33

Simplify 147 and 2+/12 . Choose
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

Use the rule \/ab =+/ax+/b
Use xm=7 and ﬁ:Z

Collect like terms




Example 3

Example 4

Example 5

simplify (\/7 +2)(N7 -2)

(V7 +4E)(7 )

= a8 77 + 2T

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

2 Collect like terms:

=7-2
=5 T2 2T
=72 +7\2=0
Rationalise L
NG
1 ixﬁ 1 Multiply the numerator and
NERERNCIING] denominator by J3
1x+/3
= ngf 2 Use 9=3
-8
3
Rationalise and simplify £
J12
2 _ 2 X\/1_2 1 Multiply the numerator and
V12 12 iz denominator by J12
- V2 x[4x3 2 Simplify \/1_2 in the numerator.
12 Choose two numbers that are factors
of 12. One of the factors must be a
sgquare number
Use the rule v/ab =+/a x+b
= 2423 Use \ﬁz 2
12
5 Simplify the fraction:
_\2\3 2 o L
= — — simplifiesto —
6 1 6




3
Example 6 Rationalise and simplify
2+ \/§
3 _ 3 y 2-+5 1 Multiply the numerator and
2+5 2+J5 2-+6 denominator by 2—\E
3(2-5)
) (2 + \/5)(2 - \/g) 2 Expand the brackets
_ 635
" 4+25-2J5-5 3 Simplify the fraction
_6-35
-1 4 Divide the numerator by —1
Remember to change the sign of all
- 3%_6 terms when dividing by -1
Practice
1 Simplify. Hint
a */E b V125 One of the two
c <48 d 175 numbers you
hoose at the start
J300 f 28 ¢
¢ \/— must be a square
g \/ﬁ h 162 number.
2 Simplify. Watch out!
a 72+162 b 45-25 Check you have
¢ +J50-+8 d 75-+/48 chosen the
highest square
e 228+428 f o 2f12-V12+427 number at the
3 Expand and simplify.
a  (V2+V3)(V2-B3) b (3+3)(5-12)
¢ (4-\5)(\45+2) d  (5+2)(6-8)




4  Rationalise and simplify, if possible.

1
a — b
5
2
c — d
7
2
e — f
J2
24
5 Rationalise and simplify.
1
a —= b
3-\5
Extend

6 Expand and simplify (\/ﬁ\/?)(\/;—ﬁ)

7  Rationalise and simplify, if possible.
1

NN

a b

1

N



Rules of indices

A LEVEL LINKS

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

Key points
° am X an - am+n
a" _ ma
) —n:a
a
° (am)nzamn
e a°=1

1
e A" :Q/E i.e. the nth root of a

m

Examples

Example 1  Evaluate 10°

The square root of a number produces two solutions, e.g. \16 =+4.

10°=1

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

1
Example 2  Evaluate 92

N~

-

=3

9

1

Use the rule a" =%/a

2
Example 3 Evaluate 273

27 ()
32
9

m

1 Usetherule am :(Q/E)m

2 Useiﬁ=3




Example 4  Evaluate 47
-2 1 -m
4 =? 1 Usetherule a :a_'“
1 2
— 2 Use 4°=16
16
o BX°
Example 5 Simplify —
2X
5 m
6—X2 =3x° 6 + 2 = 3 and use the rule a_n: a"" to
2X a
X5
give 5 =x""?=x°
X
3 5
e XTXX
Example 6 Simplify v
3 5 3+5 8
X X4X —X4 :X_4 1 Usetherule a"xa" =a™"
X X X
am
=x8 4=x4 2 Usetherule —=a""
a
Example 7 Write 1 as a single power of x
1 1 _ 1
—=Zxt Use the rule — =a ™™, note that the
3x 3 a™
fraction 1 remains unchanged
. 4 .
Example 8 Write T as a single power of x
X
1
1 Usetherule a" =%a

-m

2 Use the rule —=a
a




Practice

1

Evaluate.
a 14° b
Evaluate.
1
a 492 b
Evaluate.
3
a 252 b
Evaluate.
a 572 b
Simplify.
2 3
a 3x2 sz b
X
3
c 3x2><§x d
X
2
e ly f
yixy
(2¢)
J 4x° h
Evaluate.
_t
a 4°¢? b
1
d 164x273° e

Write the following as a single power of x.

a b

< |~

o
o

>
N

D

30

643

4—3

10x°
2x% x X

&)

1

X7

1

I

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

5

w
N



8

9  Write the following in the form ax".

a 5& b %

X

2 4

d = -

Ix %
Extend

10 Write as sums of powers of x.

X

5
X ;1 b xz(x+1

C X5
3
f X 4
c L
3x*
f 3



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 — y)(x + y).

Examples

Example 1  Factorise 15x2y® + 9x%

15x2y3 + 9x%y = 3x2y(5y? + 3x?)

The highest common factor is 3x?y.
So take 3x?y outside the brackets and
then divide each term by 3x?y to find
the terms in the brackets

Example 2  Factorise 4x? — 25y?

4x2 — 25y? = (2x + 5y)(2x — 5y)

This is the difference of two squares as
the two terms can be written as
(2x)?and (5y)?

Example 3 Factorise x2 + 3x — 10

b=3,ac=-10

Sox?+3x—10=x*+5x—-2x-10
=X(x+5)—2(x +5)

=(x+5)(x-2)

Work out the two factors of

ac = —10 which add to give b =3

(5 and -2)

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

Factorise the first two terms and the
last two terms

(x + 5) is a factor of both terms




Example 4

Example 5

Factorise 6x2— 11x— 10

b=-11,ac=-60

So

1

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

6x? — 11x— 10 =6x2— 15x + 4x - 10 2 Rewrite the b term (—11x) using
these two factors
=3x(2x —5)+2(2x—5) | 3 Factorise the first two terms and the
last two terms
=(2x=5)(3x + 2) 4 (2x—5) s a factor of both terms
simplify X~ 4X~21
2X% +9x+9
%2 —4x—21 1 Factorise the numerator and the
%% 1 9%+ 9 denominator
For the numerator: 2 Work out the two factors of
b=-4,ac=-21 ac = —21 which add to give b = —4
(=7 and 3)
So
X2—4x—-21=x2—Tx+3x-21 3 Rewrite the b term (—4x) using these
two factors
=X(X—7)+3(x—7) 4 Factorise the first two terms and the
last two terms
=(X-7)(x+3) 5 (x—7)is a factor of both terms
For the denominator: 6 Work out the two factors of
b=9,ac=18 ac = 18 whichaddto giveb=9
(6 and 3)
S0
2X2+9X+9=2x2+6x+3x+9 7 Rewrite the b term (9x) using these
two factors
=2X(x +3) +3(x + 3) 8 Factorise the first two terms and the
last two terms
=(x+3)(2x+3) 9 (x+ 3) is afactor of both terms
S0
x*—4x=21 _ (x=7)(x+3) 10 (x + 3) is a factor of both the

2x2 +9x+9  (X+3)(2x+3)
_oX=7
2X+3

numerator and denominator so
cancels out as a value divided by
itself is 1




Practice

1 Factorise.
a  6x*%3—10x%y*
C  25x%y2 — 10x3y? + 15x%y°
2 Factorise
a X+7x+12
c x2—-11x+30
e x>-7x-18
g x2-3x-40
3  Factorise
a  36x2—49y?
c 18a%-—200b?%c?
4  Factorise
a 2x*+x-3
cC 2¢¢+7x+3
e 10x2+21x+9
5 Simplify the algebraic fractions.
2x% +4x
a 2
X~ —X
x> —2x—8
c 2
X —4x
x? —x-12
e 2
X —4x
6 Simplify
9x* -16
3x% +17x—28
4-25%°
10x? —11x -6
Extend
7 Simplify VX2 +10x + 25

o T O T

21ab® + 35a°h?

X2 +5x—14
X2 —5x — 24
X2 +x-20

X2 + 3x — 28

4x? — 81y?

6x2+ 17x+5
Ox2—15x+4
12x2—38x + 20

x? +3x
X2 +2x-3
x? —5x
x?-25

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

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

1 1 (X+2)% +3(x + 2)?
8 Simplify e=2’

Hint

Take the highest
common factor
outside the bracket.




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 + g)* + r

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

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

Examples
X? +6x—2
=(x+372-9-2
=(x+3)2-11

1 Write X2 + bx + ¢ in the form

SEE

Simplify

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

2x2—5x+1

Before completing the square write
ax? + bx + ¢ in the form

[+
a| xX“+—x [+c¢
a
Now complete the square by writing

X2 —gx in the form

Expand the square brackets — don’t

2
forget to multiply (gj by the

factor of 2

Simplify




Practice

1 Write the following quadratic expressions in the form (x + p)? + q

a xX2+4x+3 b x*-10x-3
c xX>-8x d x2+6x
e X2-2x+7 f x2+3x-2

2 Write the following quadratic expressions in the form p(x + q)2 + r
a 2x2-8x-16 b 4x2-8x-16
c 3x?+12x-9 d 2x*+6x-8

3 Complete the square.

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

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



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 + c = 0 where a z 0.
e To factorise a quadratic equation find two numbers whose sum is b and whose products is ac.
e When the product of two numbers is 0, then at least one of the numbers must be 0.
e If a quadratic can be solved it will have two solutions (these may be equal).

Examples

Example 1  Solve 5x2 = 15x

5x2 = 15x 1 Rearrange the equation so that all of
the terms are on one side of the

5x2—15x=0 equation and it is equal to zero.
Do not divide both sides by x as this
would lose the solution x = 0.

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

So5x=0o0r(x—3)=0 3 When two values multiply to make
zero, at least one of the values must
be zero.

Therefore x=00rx =3 4 Solve these two equations.

Example2  Solve x?+ 7x+12=0

X2+ 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)

X2+ 4x+3x+12=0 2 Rewrite the b term (7x) using these
two factors.

X(x+4)+3(x+4)=0 3 Factorise the first two terms and the
last two terms.

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

So(x+4)=0o0r(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.




Example 3

Example 4

Solve 92— 16=0

9> —-16=0
(Bx+4)(3x-4)=0

So(3x+4)=00r(3x—-4)=0

1 Factorise the quadratic equation.
This is the difference of two squares
as the two terms are (3x)? and (4)>.

2 When two values multiply to make

zero, at least one of the values must
be zero.

3 Solve these two equations.

Solve 2x? —5x—12=0

b=-5ac=-24

So2x2—8x+3x—-12=0
2X(X—4)+3x—4)=0

x-42x+3)=0
So(x—4)=0o0r(2x+3)=0

1 Factorise the quadratic equation.
Work out the two factors of ac = —24
which add to give you b =-5.

(-8 and 3)

2 Rewrite the b term (—5x) using these
two factors.

3 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

o~

3 be zero.
X=4 or x= 7 6 Solve these two equations.
Practice
Solve
a 6x2+4x=0 b 28x°-21x=0
c x2+7x+10=0 d x2-5x+6=0
e Xx°-3x-4=0 f x2+3x-10=0
g x2-10x+24=0 h x2-36=0
i x*+3x-28=0 j x2-6x+9=0
k 2x°-7x-4=0 | 3x2-13x-10=0
Solve
a x2-3x=10 b x*-3=2x Hint
C X°+5x=24 d x2-42=x
e X(x+2)=2x+25 f x2-30=3x-2 Get all terms
g x@x+1)=x+15 h o 3x(x—1)=2(x + 1) g::ﬁeone side




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 + g)>+r=0.

Examples

Example 5  Solve x? + 6x + 4 = 0. Give your solutions in surd form.

X*+6x+4=0
(x+3)2—-5=0
(x+3)?=5
x+3:i\/§

x=+J5-3

(x+3)*-9+4=

0

Sox= —/5-30orx=+5-3

1 Write X2+ bx + ¢ =0 in the form

3

Simplify.

3 Rearrange the equation to work out
X. First, add 5 to both sides.

4 Square root both sides.
Remember that the square root of a
value gives two answers.

5 Subtract 3 from both sides to solve
the equation.

6 Write down both solutions.

N

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

n surd form.

22 —T7x+4=0

Z(XZ—%XJ+4

=0

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

[
a Xx"+—XxX({+C
a

2 Now complete the square by writing

x? —gx in the form
2 2
e 2] [2
2a 2a
3 Expand the square brackets.

4 Simplify.

(continued on next page)




5 Rearrange the equation to work out

X. First, add % to both sides.

6 Divide both sides by 2.

7 Square root both sides. Remember
I iﬁ that the square root of a value gives
4 4 two answers.
wogp N7 7 8 Add -~ to both sides,
- 4
4 4
So x = % 3 \/411_7 oF X = % N Jf 9 Write down both the solutions.

Practice

3

4

Solve by completing the square.

a x*-4x-3=0
c X*+8-5=0
e 2x*+8x-5=0

Solve by completing the square.

a (x-4)x+2)=5
b 2x¢+6x-7=0
c x2-5x+3=0

b x2-10x+4=0
d x*-2x-6=0
f 5x+3x—-4=0

Hint

Get all terms
onto one side
of the




Solving quadratic equations by using the formula

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

Key points
_ , R , ~b++/b® - 4ac
e Any quadratic equation of the form ax? + bx + ¢ = 0 can be solved using the formula x = 2—
a
e If b>—4acis 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.
Examples
Example 7 Solve x? + 6x + 4 = 0. Give your solutions in surd form.
a=1b=6,c=4 1 Identify a, b and ¢ and write down
bz lb? _ 4ac the formula.
X= a Remember that —b ++/b® —4ac is
all over 2a, not just part of it.
2 2 Substitutea=1,b =6, c =4 into the
X = —6+6° —4M(4) formula.
2(1)
—6++20 3 Simplify. The denominator is 2, but
X= 5 this is only because a = 1. The
denominator will not always be 2.
X_—6i2\/§ 4 Simplify V20 .
2 \@=\}4x5:\ﬁxﬁ:2\/§
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.




Example 8  Solve 3x? — 7x — 2 = 0. Give your solutions in surd form.

a=3,b=-7,c=-2 1 Identify a, b and ¢, making sure you
_b+Jb2_4 get the signs right and write down
X= %aac the formula.
Remember that —b ++b? —4ac is
all over 2a, not just part of it.
2
X = —(N+ ‘/(_7) —403)(=2) 2 Substitutea=3,b=-7,c=-2into
2(3) the formula.
3 Simplify. The denominator is 6
7+73 . .
X= g/_ when a = 3. A common mistake is
to always write a denominator of 2.
S0 X = 7-73 or X= 74473 4 Write down both the solutions.
6 6

Practice

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

a+b
c

Give your solutions in the form , Where a, b and c are integers.

7 Solve 10x?+3x+3=5 Hint

Give your solution in surd form. Get all terms onto one
side of the equation.

Extend

8 Choose an appropriate method to solve each quadratic equation, giving your answer in surd form when necessary.
a 4x(x-1)=3x-2
b 10=(x+ 1)
c Xx(3x-1)=10



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
- X+y:]_
2X =4
Sox=2
Usingx+y=1
2+y=1
Soy=-1
Check:

equation1: 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.




Example 3 Solve 2x + 3y = 2 and 5x + 4y = 12 simultaneously.
(2x+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
7X = 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 x4+ 4 x (=2) =12 YES answers.

Practice

Solve these simultaneous equations.

1 4x+y=8
X+y=5

3 4x+y=3
3x-y=11

5 2x+y=11

x—3y=9

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




Solving linear simultaneous equations using the
substitution method

A LEVEL LINKS
Scheme of work: 1c. Equations — quadratic/linear simultaneous
Textbook: Pure Year 1, 3.1 Linear simultaneous equations

Key points

e The subsitution method is the method most commonly used for A level. This is because it is the method used
to solve linear and quadratic simultaneous equations.

Examples
Example 4  Solve the simultaneous equations y = 2x + 1 and 5x + 3y = 14
5x+3(2x+1) =14 1 Substitute 2x + 1 for y into the
second equation.
5x+6x+3=14 2 Expand the brackets and simplify.
11x+3=14
11x=11 3 Work out the value of x.
Sox=1
Usingy=2x+1 4 To find the value of y, substitute
y=2x1+1 x = 1 into one of the original
Soy=3 equations.
Check: 5 Substitute the values of x and y into
equation1:3=2x1+1 YES both equations to check your
equation2: 5x 1+3x3=14 YES answers.

Example 5  Solve 2x —y = 16 and 4x + 3y = —3 simultaneously.

y=2x—16 1 Rearrange the first equation.
4x + 3(2x — 16) = -3 2 Substitute 2x — 16 for y into the
second equation.

4x + 6x —48 =-3 3 Expand the brackets and simplify.

10x —48 =-3

10x =45 4 Work out the value of x.

Sox=41

Using y = 2x — 116 5 To find the value of y, substitute
y=2x4; -16 x = 41 into one of the original

Soy=-7 equations.

Check: 6 Substitute the values of x and y into

equation1:2x 43 —(-7)=16  YES both equations to check your

equation 2: 4 x 41 +3 x (~7) = -3 YES answers.




Practice

Solve these simultaneous equations.

7 y:x_4 8 y:2X—3
2Xx+ 5y =43 5x—-3y=11
9 2y=4x+5 10 2x=y-2
Ox + 5y =22 8x — 5y =-11
11 3x+4y=38 12 3y=4x-7
2x—-y=-13 2y=3x-4
13 3x=y-1 14 3x+2y+1=0
2y—-2x=3 4y =8 —x
Extend

15 Solve the simultaneous equations 3x + 5y —20 =0 and 2(x+Y) = w .



Solving linear and quadratic simultaneous
equations

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

Key points

o 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

X2+ (x+1)2=13 1 Substitute x + 1 for y into the second
equation.
XX+xX2+Xx+x+1=13 2 Expand the brackets and simplify.

22+ 2x+1=13

2X2+2x—12=0 3 Factorise the quadratic equation.
2x—-4)(x+3)=0

Sox=2o0orx=-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

equation1:3=2+1 YES and y into both equations to check
and—2=-3+1 YES your answers.

equation 2: 22+ 32=13 YES

and (-3)2 + (-2)?= 13 YES




Example 2 Solve 2x + 3y = 5 and 2y2 + xy = 12 simultaneously.
X = 5-3y 1 Rearrange the first equation.
2
5-3 -
2y? J{Ty) y=12 Substitute 5-3y for x into the
second equation. Notice how it is
a2 easier to substitute for x than fory.
2 Expand the brackets and simplify.
4y? +5y —3y? =24
' +5y-24-0 4 Factorise the quadratic equati
(y+8)y—-3)=0 actorise the quadratic equation.
Soy=-8ory=3 Work out the values of y.
Using 2x +3y =5 To find the value of x, substitute
Wheny=-8, 2x+3x(-8)=5, x=145 both values of y into one of the
Wheny =3, 2x+3x3=5 x=-2 original equations.
So the solutions are
Xx=145 y=-8 and x=-2,y=3
Check: Substitute both pairs of values of x
equation 1: 2 x 145+3 x(-8)=5 YES and y into both equations to check
and 2x(-2)+3x3=5 YES your answers.
equation 2: 2x(—8)? + 14.5x(—8) = 12 YES
and 2 x (3)°+(-2)x3=12 YES
Practice
Solve these simultaneous equations.
1 y=2x+1 2 y=6-—-x
X2 +y?2=10 X2 +y2=20
3 y=x-3 4 y=9-2x
x*+y?=5 X*+y?=17
5 y=3x-5 6 y=x-5
y=x>-2x+1 y=x2-5x—12
7 y=x+5 8 y=2x-1
X2 +y?=25 X2+ xy =24
9 y=2 10 2x+y=11
y2—xy=8 Xy =15
Extend
11 x-y=1 12 y—x=2

xX*+y*=3 xX*+xy=3



Quadratic inequalities

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

Key points

e First 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 x2 + 5x + 6 >0
X2+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* +5x +6>0 Y y=(x+3)(x+2)

3 Identify on the graph where
X2+ 5x+6>0,i.e wherey>0

=Y

-_422 0
This part of the graph is
not needed as this is
wherex* + 5x+ 6 <0

3 5 4 Write down the values which satisfy
X<=30rx>- the inequality x2 + 5x + 6 > 0

Example 2 Find the set of values of x which satisfy x> —5x <0

X2 —5x=0 1 Solve the quadratic equation by
x(x-5)=0 factorising.
x=0o0rx=5

J 2 Sketch the graph of y = x(x — 5)

3 Identify on the graph where
X2 —5x<0, i.e. wherey <0

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




Example 3 Find the set of values of x which satisfy —x? —3x + 10 >0
—x2-3x+10=0 1 Solve the quadratic equation by
(-x+2)(x+5)=0 factorising.
Xx=2o0rx=-5
YA
2 Sketch the graph of
y=(—x+2)(x+5 =0
3 Identify on the graph where
—x2—3x+10>0,i.e. wherey>0
_ / 0 \2 >
-5<x<2 3 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

7

8

X +X<6
X(2x—9) <-10

6x2>15+X




Straight line graphs

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

Key points

Examples

A straight line has the equation y = mx + ¢, where m is Y (e, )
and c is the y-intercept (where x = 0).
The equation of a straight line can be written in the form ¢ gradient m = H
0, where a, b and c are integers. y=mx+e
When given the coordinates (x1, y1) and (xz, y2) of two 0 *
line the gradient is calculated using the formula ey yy)
Example 1 A straight line has gradient —% and y-intercept 3.
Write the equation of the line in the form ax + by + ¢ = 0.
m=_Landc=3 1 Astraight line ha§ equation _
2 y = mx + c. Substitute the gradient
Soy= v+ and y-intercept given in the question
2 into this equation.
1v+ y—-3=0 2 Rearrange the equation so all the
2 terms are on one side and 0 is on

Example 2

the other side.

X+2y-6=0 3 Multiply both sides by 2 to
eliminate the denominator.

. 2
Gradient=m = §

. 4
y-intercept = ¢ = 3

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

Find the gradient and the y-intercept of the line with the equation 3y —2x + 4 =0.
y—2x+4=0 1 Make y 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 = ...

the gradient

ax+by+c=

pointson a

m:yz_Y1

X, =X




Example 3

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

m=3
y=3x+c

13=15+
c=-2

13=3x5+¢

c

y=3x—2

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

Substitute the coordinates x = 5 and
y = 13 into the equation.

Simplify and solve the equation.

Substitute ¢ = —2 into the equation
y=3x+c¢C

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

m=J2— % _1-4_
X, =% 8-2
y—1x+c
2
4=1><2+C
2
c=3
y=1x+3

olw

X\ =2, % =8,y =4andy,=7 1

N |-

Substitute the coordinates into the

Y271 46 work out

X=X
the gradient of the line.
Substitute the gradient into the
equation of a straight line
y=mx+c.
Substitute the coordinates of either
point into the equation.
Simplify and solve the equation.

equation m=

Substitute ¢ = 3 into the equation

1
y==X+C

Practice

1  Find the gradient and the y-intercept of the following equations.

a y=3x+5
c 2y=4x-3
e 2X-3y-7=0

b

d
f

= Ly
y= 2x 7
X+y=5
5x+y—-4=0

Hint
Rearrange the equations
to the formy=mx+c

2  Copy and complete the table, giving the equation of the line in the form y = 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)
C (-1,-7), (5,23) d 3,10, 47
Extend

7  Theequation of a line is 2y + 3x — 6 = 0.
Write as much information as possible about this line.



Parallel and perpendicular lines

A LEVEL LINKS

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

Key points

e When lines are parallel they have the same

e Aline perpendicular to the line with

mx + ¢ has gradient —l.
m

Examples

\ e — gradient = —%

> perpendicular
lines

/ i \i
parallel lines
gradient =m

Example 1  Find the equation of the line parallel to y = 2x + 4 which passes through

the point (4, 9).

y=2x+4
m=2
y=2x+c

9=2x4+¢c
9=8+¢c

c=1
y=2x+1

1 Asthe lines are parallel they have
the same gradient.

2 Substitute m = 2 into the equation of
a straight line y = mx +c.

3 Substitute the coordinates into the
equationy =2x + ¢

4 Simplify and solve the equation.

5 Substitute ¢ = 1 into the equation
y=2x+c

Example 2 Find the equation of the line perpendicular to y = 2x — 3 which passes through

the point (-2, 5).

y=2x—3
m=2
J1_1
m 2
y——1x+c
2
1
5=—=x(-2)+cC
5 (=2)
5=1+c¢
c=4
y=——X+4

1 Asthe lines are perpendicular, the
gradient of the perpendicular line

1
IS ——.
m

2 Substitute m = —% intoy =mx + c.
3 Substitute the coordinates (-2, 5)
into the equation y = —% X+C

4 Simplify and solve the equation.

5 Substitute c =4 into y =—%x+c .

equationy =




Example 3 A line passes through the points (0, 5) and (9, —1).
Find the equation of the line which is perpendicular to the line and passes through

its midpoint.
X=0,x%x=9,y=5andy,=-1 1 Substitute the coordinates into the
meY2~ % _~1-5 equation m=~2" to work out
X,—% 9-0 X=X
_6 2 the gradient of the line.
1 3 9 3 2 As the lines are perpendicular, the
=== gradient of the perpendicular line
m 2 1
is ——.
3 m
y=-Xx+cC 3 Substitute the gradient into the
2 equation y = mx + c.
Midpoint = 0+9 , 5+(-1 _ g, 5 4 W_ork out the coo_rdmates of the
2 2 2 midpoint of the line.
39 . .
2=—x—+C 5 Substitute the coordinates of the
2192 midpoint into the equation.
c= 1 6 Simplify and solve the equation.
3.1 7 Substitute c = —% into the equation
2 4
y—§x+c
5 :

Practice

1 Find the equation of the line parallel to each of the given lines and which passes through each of the given points.

a y=3x+1 (3,2 b y=3-2x (1,3)
C 2x+4y+3=0 (6,-3) d 2y-3x+2=0 (8,20)
Hint
2  Find the equation of the line perpendiculartoy = L ¥ _3which passes through a
. 2 If m= Db then the
the point (-5, 3). negative reciprocal
_1_b
m  a

3 Find the equation of the line perpendicular to each of the given lines and which passes through each of the given

points.
a y=2x—6 (4,0) b y= —%x+% 2,13)
c Xx-4y—-4=0 (5,15 d 5y+2x-5=0 (6,7)

4 Ineach case find an equation for the line passing through the origin which is also perpendicular to the line joining
the two points given.

a 4,3), (2,79 b (0,3), (-10,8)



Extend

5  Work out whether these pairs of lines are parallel, perpendicular or neither.

a y=2x+3 b y = 3x c y=4x-3
y=2x-7 2x+y-3=0 4y +x=2

d 3x-y+5=0 e 2x+5y-1=0 f 2X—-y=6
Xx+3y=1 y=2x+7 6x-3y+3=0

6  The straight line L passes through the points A and B with coordinates (-4, 4) and (2, 1), respectively.
a  Find the equation of L in the formax + by +c =0

The line L; is parallel to the line L; and passes through the point C with coordinates (-8, 3).
b  Find the equation of L in the formax + by + c=0

The line Ls is perpendicular to the line L; and passes through the origin.
¢ Find an equation of L



Answers

1 a 6x-3
C  —3xy+2y?
2 a
b
C
d 8x-6-3x-5=5x-11

3 a  12x%+24x
¢ 10h—12h3—22h?

4 a -y -4
c 2p-T7p?
5 y-4

6 a -1-2m
7 7X(3x—5) = 21x% - 35x

a x2+9x+20

c x2+5x-14

e 2x*+x-3

g 10x*-31x+15

i 18x%+ 39xy + 20y?
k  4x?—28x+49

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

—— > =~ a T

20k3 — 48k
21s%> — 21s® — 65

5x2 —11x
6b?

5p + 12p% + 27p

X2+ 10x + 21
x2—-25

6X2 — X — 2

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

1
X242+ —
X



Answers

1 a 35 b 55
c 43 d 57
e 1043 f o207
g 6V2 h 92
2 a 152 b 5
c 32 d 3
e 67 f 50
3 a -1 b 9-3
¢ 10J5-7 d 26-42
s 2 b5 p N1
5 11
¢ A7 g 2
7 2
e 2 f 5
3 3
s o 305 p 24—\B) o 66+\2)
4 13 23
6 Xx-—-y
7 a 3+242 b Xy



Answers

1 a 1
2 a 7
3 a 125
4 a 1
25
3
5 a 3i
2
c 3X
1
e y?
g 2x°
6 a l
2
qg 1
4
7 a xt
2
d X
8 a F
d Yx?
1
9 a 5x?
1
d 2x?2

10 a x+x°

2x73

4x 3

o5 w |



Answers

1 a 2x%3%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-7y)6x+7y)
c 2(3a—10bc)(3a+ 10bc)
4 a (x-1)(2x+3)
c (2x+1)(xx+3)
e (bx+3)(2x +3)
5 g 2(x+2)
x-1
X+ 2
C _—
X
X+3
e —_—
X
6 a 3Xx+4
X+7
25X
c
2x—3
7 (x+5)
3 4(x+2)

X—2

o —h QO T

7a%h?(3b® + 5a?)

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

(2x — 9y)(2x + y)

(3x +1)(2x + 5)
(3x—-1)(3x—4)
2(3x — 2)(2x -5)

X
x-1
X
X+5

X-5

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




Answers

1 a
c
e

2 a
c

3 a

o

(x+2)2-1

(x—4)2— 16
(x—1)2+6
2(x —2)2— 24

3(x +2)2 - 21

2
2(x+§j +§
4 8

2
5(x+ij S
10 20

4 (5x+3)2+3

(x—5)%— 28

(x+3)2-9

4(x —1)>-20

2
2(x+§j -2
2 2



Answers

1 a x=Oorx:—g b x=00rx=E
3 4
c x=-borx=-2 d x=2o0rx=3
e x=-lorx=4 f x=-5orx=2
g Xx=4o0orx=6 h x=-6o0orx=6
i x=-7Torx=4 j x=3
k x=-lorx=4 | x=-2orx=5
2 3
2 a x=-2o0rx=5 b x=-lorx=3
c x=-8orx=3 d x=-6orx=7
e x=-borx=5 f x=-4orx=7
g x=-3orx=21 h = Lorx=2
2 3

3 a x=2+J7Torx=2-7 b x=5++21 orx=5-+/21

¢ x=-4+\P2lorx=4-Y21 d x=1+J7 orx=1-7
e x=-2++65o0rx=-2-65 f x=%orx=¥

4 a x=1+ﬂorx=1—ﬁ b

5+413 o x = 5-J13

. —3+24E oy —3—2@

cC Xx=
2 2
5 a x=—1+£orx=—1—£ b x-l+£orx-1—ﬂ
3 3 2 2
6 x=7+\/ﬁorx=7_\'/H
2 2
. X=—3+J@Orxz—3—@
20 20
s o _7+J170r=7—J17

b x=-1+ 10 orx=-1- .10

C x=—1§ orx=2



Answers

l,y=4

X=

1

X=6,y=-1
X=-2,y=5

6

Xx=9,y=5

X=-2,y=-7

8

:_4,y:5

11 x

12 x=-2,y=-5

1 3
=1=
Y 2

13 x

4

21
2

14 x=-2,y

_el
1y_55

1

15 x=-2

2



Answers

10

11

12

x=1y=3
9 13

X:——’ = —_——

5 5

X=2,y=4
X=4,y=2

x=1y=-2
X=2,y=-1

x=4,y=1

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

X=7,y=2
X=-1,y=-6

x=0,y=5
x=-5y=0

8 ., _ 19
3 3
X=3,y=5

X=2,y=4

X=




Answers
1 -7<x<4

2 X<-=-20rx>6
3 1<x<3
2

4 x<—§ orx>l
2 2

5 3<x<4
6 -3<x<g2
7 2<x<2i

2




Answers

1 a m=3c=5 b =—%,c=—7
C m:2,c=—% d =-1,c=5
e m=3,c=—10r—2i f m=-5-c=4

3 3 3
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

5 y=_2x+7

3

6 a y=2x-3 b y=—%x+6

c y=5bx-2 d y=-3x+19

3 .3 . .
7 y= _EX + 3, the gradient is ) 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).



Answers

1 a y=3x-7 b y=-2x+5
' =3
c y= EX d y > X+8
2 y=-2x-7
3 a y=—%x+2 b y=3x+7
c y=-4x+35 d y=gx—8
4 a y= —% X b y=2X
5 a Parallel b Neither c Perpendicular
d Perpendicular e Neither f Parallel

6 a x+2y-4=0 b X+2y+2=0 c y = 2X



