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Maths A Level Summer Assigenment & Transition Work

The summer assignment element should take no longer than 2 hours to complete. Your summer
assignment for each course must be submitted in the relevant first lesson in September. As a
guideline, the transition work element will take 2 hours a week over the summer haliday.

This booklet has been produced to help you prepare for A-Level Maths. It is essential that you begin
the course having maintained and developed your skills in the higher-level algebra content from the
GCSE syliabus. You also need to understand the volume of work that will be required for A-level
Maths. Completion of this booklet will provide evidence that you have the commitment and work
ethic required. Additionally, this work will prepare you for the base line test in September.

INSTRUCTIONS: there are 2 parts to this onkiet. %

Part A: Summer Assignment (submitted in 1st lesson of the year)

This must be completed in full on A4 paper and handed in to your teacher during the first lesson of
the year.

You must show all workings and set your work out clearly and logically, clearly labelling each
question and sub-question. Do not attempt to complete this on a printout of the assignment — there
is not enough room for your full workings and solutions so it must be handed in on A4 paper.

The assignment will be marked by your teacher. It should take no more than 2 hours to complete,
once you have done any necessary revision in advance. The transition work in this booklet will
prepare you for your summer assignment.

You will also be given a 1-hour baseline test in the first lesson of the year.

Part B: Transition Work

This booklet has been produced by our exam board Pearson Edexcel to ensure that all A-Level Maths
students across the country begin A level with the algebra skills necessary for the course. You are
required to complete all of this work over the summer. As well as being com pulsory, it will help with
any necessary preparation for the summer-assignment-and-the baseline test in the first lesson.

s Complete the answers to the exercises on A4 squared paper, with each topic and question
number clearly labelled. You must show all working {final answers alone are not accepted).

* If you are stuck, use the Key Points and Examples to remind yourself of how to answer the
questions.

* Answers to all of the questions are at the back of this booklet. You should use these answers
to correct all of your work in a different coloured pen. If you have a different answer you are
expected to make corrections, again showing all of your methods. Correcting your work is a
vital skill in A-level mathematics as it contributes to improving your understanding in key
areas

To summarise, in September you will be assessed in 3 ways:
1. Part A: Summer Assignment will be formally marked and graded by your teacher.
2. Part B: Transition Work should be se!f-marked and handed in to your teacher.
3. 1-hour Baseline Test in your first lesson, which will be formally marked and graded by your
teacher. Parts A & B of this assignment will help you prepare for this.




Part A: Summer Assignment (2 hours work)

1 Show that (x — 3)(2x + 5) simplifies to ax’ + bx* + cx + d where a, b, ¢ and d are integers to
be found,

(3
12
2x+3

2) Functions £ and g are such that f{x} =4y — 5 and g(x) =

(a) Find the value of g(-5).

(1)

(b) Find gf(x) in the simplest form.
@)

© Find the inverse function g™'(x).
: @

3) Sketch the graph of f{x) = x* + 9x + 25, writing the coordinates of the turning point and
the coordinates of any intercepts with the coordinate axes.

(3)

4) By completing the square, write the function f(x} = 2x* — 3x — 8 in the form f{(x) = a(x + b) > + ¢

where &, b and ¢ are rational numbers to be found.

(3

5) The graph shows the speed, in metres per second, of a car as it approaches a set of traffic lights.
~
30
Speed 20
(m/s)
10
0 5 10 15 20 25

Time (seconds)

Use the graph to estimate the distance travelled by the car in the first 20 seconds.
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6).

7

8).

9)

10)

)

2
_ 3x,” +5 _ ‘ :
A computer uses the iteration x = ——55——- to find one solution for a quadratic equation.

(a) What quadratic equation is being solved?

(1
(b) Using this iterative formula, with xo= 0, find a solution to this quadratic equation to 3d.p.
(2)
2
x 16
Solve ' > 2x
(3)

If a city’s population grows by 20% every year, how many years will it take for this city to
double in population?
| )
The first 5 terms of a quadratic sequence are
4 -5 -2 5 16

Find the expression, in terms of », for the nth term of this sequence.

(3)
The following shows the results of a Higher Education Open Day survey of 100 people.

¢ 79 wanted to attend Maths.

¢ 53 wanted to attend Physics

e 32 wanted to attend Chemistry

¢ 43 wanted to attend both Maths and Physics
¢ 16 wanted to attend Physics and Chemistry
¢ |8 wanted to attend Maths and Chemistry

* 6do not want to attend any of these subjects (they want to choose different subjects
altogether)

Find the probability that a randomly selected person from the survey wants to attend ali three
of these subjects.

4)
Using the quadratic formula, find all the solutions to 2x* —x — 5=0.

2)
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12).  The graph shows the speed of a motorbike over a period of 1.5 minutes.

A
20
y
, 15 \.
Velocity
(ms) 1o M
N
5
A
0 20 40 60 80 140

Time (seconds)

(a) Between which times was the acceleration the greatest?

(1
(b) Find the value of this acceleration.
(2)
13) The graph shows the speed, in micrometres per second, of a snail crossing a garden path
during a hot summer day.
&
100
80§
60
Speed
( pmis)
40}
20
0 [ i >
0 100 200 300 400 500 600 700 8GO
Time (¢ seconds)
Work out the average deceleration of the snail in the first 600 seconds. {2)
4
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i
| QS
14. Show that V2 can be written as 2 — V2

3)
15, ABD is a right angled triangle.
Dragram NOT
aecurately drawn
]
g
3
¥l l
P V2 .
- T o
All measurements are given in centimetres.
N
Cisthe pointon BD suchthat CD= 3
V2
AD=BD= 2
Work out the exact area, in cm?, of the shaded region.
........................................................... cm?
(3)
16.  (a) Findthe value of  ¥¥x10°
i3 L
(b} Findthe value of 1447 x 64 3
Ll
(c) Solve 3% =§i
X T et e e e e
5
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(a) Simplify a*xa’

(b) Simplify  (b?Y

{c) Write down the value of 3"

(d) Write down the value of 4~
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Part B: Transition Work (Answers at end but
you must show working)

Expanding brackets & simplifying expressions

A LEVEL LINKS
Scheme of work: la. 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 cutside.

e When you expand two linear expressions, each with two terms of the form ax + b, where

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

Examples
Example 1  Expand 4(3x —2)

4(3x-2y=i2x—3§ 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 —402x+3) 1 Expand each set of brackets
=%+ 15~ 8¢ —12 separately by multiplying (x + 5) by 3
and (2x + 3) by -4

=3 —5x 2 Simplify by collecting like terms:
Ix—8x=—"Syand 15-12=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)byxand (x+2) by 3
=x2+2x+3x+6
— 50+ 6 2 Simplify by collecting like terms:

2x+3x=5x

Example4  Fxpand and simplify (x — 5)(2x -+ 3)

(x—5)2x +3) 1 Expand the brackets by multiplying
= x(2x¢ + 3) ~ 5(2x + 3) (2x+3)byxand 2x+3) by -5
=2x*+3x—10x~15
=22 — Ty — 15 2 Simplify by collecting like terms:

3x—10x=—7x
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Practice

1  Expand.
a 32x-1D b —2(5pg+ 4%
¢ (-2

2 Expand and simplify.

a 703x+5)+6{2x—8) b 85p-2)-3dp+9)

¢ 9(3s+1)-5(6s—10) d 2(4x-3)-(3x+5)
3  Expand.

a  3x(4x+8) b 4k(5k -12)

¢  2n6K +11h-3) d 3s(4s?-T75+2)

4  Expand and simplify.
a 3078 -4(p7-5) b 2x(x+5)+3xx-T7)
¢ 4p(2p-1)-3p(5p-2) d 3b6(4H-3)-b(6b-9)

5  FExpand % 2y - 8)

6 Expand and simplify.

a  13-2m+7) b Sp{(p +6p)—9p(2p—3)

7  The diagram shows a rectangle.

Write down an expression, in terms of x, for the area of

the rectangle. 3x-—35

Show that the atea of the rectangle can be written as
21x*—35x

8 Expand and simplify.

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

¢ (x+7Nx—2) d (x+5x-5)

e (2x+3)x-1 f o Bx-2Q2x+1)

g (5x-3)(2x-5) h  (3x-2)7+4x)

i (Bx+4p)(5y + 6x) i (x+3)

k (2x-7) 1 (4e—3y)
Extend

9  Expand and simplify (x + 3 + (x — 4)°

10 Expand and simplify.
1 1Y
a [x-&——)[x—zj b [x+——]
X X X
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Watch out!

When multiplying (or
dividing) positive and
negative numbers, if
the signs are the same
the answer is ‘+’; if the
signs are different the
answer is ‘-

Tx




11 Expand and simplify.
E+HE+2Hx+ D
xx+Dx-2)x-9)
(2% +3)x — 1)x - 2)
(x=3y

(x+Dx+ Dix—2)
(x-5)(x—4)¥x-2)

(3x - 2)}2x+ D(3x-2)
(x—3)*

R o 0 W
=2 = P =
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Surds and rationalising the denominator

A LEVEL LINKS

Scheme of work: la. 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, «/ST,Jg, etc.

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

Jab =ax[b
\[L;/.E_
b b

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

Jb
b +a\/5

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

To rationalise you multiply the numerator and denominator by b -fc

Examples

Example 1  Simplify /50

J50 =~f25%2 1 Choose two numbers that are
factors of 530. One of the factors

must be a square number
=252 2 Use the rule vab =Ja xJb
=5x2 3 Use A25=5

=52

Example2  Simplify 147 2412

J147 <22 1 Simplify +/147 and 2412 . Choose

two numbers that are factors of 147 and
=J49%x3 =24
49 2043 two numbers that are factors of 12, One

of each pair of factors must be a square
number

= 49x\/§—2 4><\/§ 2 Use the rule JE:Ja—x\/_b-
=7x~3-2x2x:3 3 Use /49 =7 and 4 =2
=743

=33 4 Collect like terms

10
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Example 3

Example 4

Exampie 5
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Simplify («ﬁ+ ﬁ)(ﬁ_ﬁ)

(V7 +2)(V7-2)
NN N PN

1 Expand the brackets. A common

mistake here is to write (ﬁ )2 =49

=7-2 2 Collect like terms:
-5 R
T =0
Rationalise -1—
B
b _1___ % ﬁ 1 Multiply the numerator and
CRNCRNE) denominator by 3
3
= 13‘({ 3 Use =3
= ﬁ
3

Rationalise and simplify %

\/5 - \/_2- « ‘\/E 1 Multiply the numerator and
J2o 1z Jiz denominator by \/‘;5
_ A2xfax3 2 Simplify V12 in the numerator.
12 Choose two numbers that are factors
of 12, One of'the factors must be a
square number
Use the rule ab = JE b J[;
— g._[%[g’._ Use .\/E:Q,
12
5 Simplify the fraction:
_2B 2, !
= — — simplifies to —
& 12 5




3
Example 6 Rationalise and simplify
2+ J§
3 3 x 2- \/g 1 Multiply the numerator and
2+ \/g 2+ \E 2- \/g denominator by 2— \/g
3(2-45)
(2 + \/75_ ) (2 - J§ ) 2 Expand the brackets
_ 6-345
B 44 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 Jg —6 terms when dividing by —1
Practice
1 Simplify. Hint
a 45 b 125 One of the two
¢ Af48 d J175 numbers you
choose at the start
€ /300 £ 28 must be a square
g J72 i} 162 number.
2 Simplify. Watch out!
a «ﬁg ++J162 b «/E ~2\/§ Check you have
hosen the highest
50 /8 1 J75-4/48 ¢ 5
e 50 v a 58 square number at
e 2428+428 I 2J12-J12+27 the start.
3  Expand and simplify.
a o (232 -4B) b (3+yB)5-412)
¢ (4-5)(45+2) d  (5+42)(6-+8)
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4  Rationalise and simplify, if possible.

a —~ b L
5 Y11
¢ 2 a2
7 Vg
¢ = ¢ 5
NG 5
B —
T Va5
5§  Rationalise and simplify.
a —-1— b 2
3-45 4+3
Extend

6 Expand and simplify (\/;+ \[;) (“\/; - -\/;)

7 Rationalise and simplify, if possible.

a

I3
o N
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Rules of indices

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

Key points
» amxﬂn:am+n
am nien
[ —_—
aﬂ
- (am)u = al’i‘f”
e aD =

1
s g"= -’\’/E i.e. the nthroot of

—iH 1

s a'=—

a
o The square root of a number produces two solutions, ¢.g. Ji6 =44,

Examples

Example |  Evaluate 10°

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

(
Example 2 Evaluate 9°

! !
92 = \/5 Use the rule a” =4a
=3

Lt

Example 3 Evaluate 27

27% :(3 27 )2 1 Use the rule a% = (" cz)m
=32 2 Use {E:f-z 3
=9
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Example 4

Example 5

Example 6

Example 7

Example 8
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Evaluate 47

mn

1 Usetherule g =—
a

2 Use 4°=16

6x5 (,Im .
e =33 6+ 2 =13 and use the rule — =" to
2x2 aﬂ
X 5-2 3
give =y =x " =x
x
3,5
. . X XX
Simplify —;
3 5 343 3
X X
* 4x _* : :x_4 1 Usetherule " xa” =a™™"
¥ X x
aﬂl
=yt =yt 2 Use the rule e

" =a
a

x
1 = 1 Use the rule L =g~ ", note that the
3x a”
fraction %— remains unchanged
4 .
Write T as a single power of x
X
4 4 L
T:T 1 Use the rule a"z(/c?
X xt
L 1 -
4y 2 2 Usetherule —=a™"

I
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Practice

1  Evaluate.
a 14°

2 Evaluate.
{

a 492

3  Evaluate.

3
a 25?2

4  Evaluate.

a 572
5  Simplify.
3t <1’
a 3
2x
Iex2x
< 3
2x
2
Y
€ 1
yoxy
3
(20}
& 450

7 Write the following as a single power of x.
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5° d 0
L !
1253 d 164
3 3
492 d 1let
23 d 67
Watch out!

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

1
9 22

N

5

16



8  Write the following without negative or fractional powers.

a x b %0 ¢ x?
2 1 2
d x? e x ? f v 4

9  Write the following in the form ax”.

N b = A
X ix
2 4
d — e e f 3
Jx ix
Extend

10 Write as sums of powers of x.

5
x +1 1
a - b % (x+—) ¢ x* [xz +—
x X

DBO/GAT 2018
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Factorising expressions

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

Key points

+ TFactorising an expression is the opposite of expanding the brackets.

¢ A quadratic expression is in the form ax* + bx + ¢, where a 2 0.

s To factorise a quadratic equation find two numbers whose sum is b and whose product is ac.
» An expression in the form x* —3? is called the difference of two squares, It factorises to (x -

YHxty).

Examples

Example 1  Factorise 15x%° + 9x'y

153 + 9xdy = 3x%p(5)% + 3x7) The highest common factor is 3x?.
So take 3x%y outside the brackets and
then divide each term by 3x% to find
the terms in the brackets

Example 2  Factorise 4x? —25)?

dx? — 25y% = (2x + 59)(2x — 5v) This is the difference of two squares as
the two terms can be written as
(2x)* and (5y)*

Example 3 Factorise x* + 3x — 10

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

ac = —10 which add to give =3

(5 and —2)

Sox*+3x - 10=x*+5x-2x-10 2 Rewrite the b term (3x) using these
two factors

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

={x+5}x-2) 4 (x+5)is afactor of both terms

18
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Example 4

Example 5
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Factorise 6x7 — 11x— 10

b=-11,ac=-60

S0
60— 1lx—10=6x*— 15x +4x - 10

=3x(2x -5 +2(2x—35)

= (2x = 5)(3x + 2)

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

2 Rewrite the b term (—1 Lx) using
these two factors

3 Factorise the first two terms and the
last two terms

4 {(2x—5)is a factor of both terms

P —4x-21

Simplify

plify 2x" +9x+9
xt—dx-21
2x° +9x+9

For the numerator:
b=—-4 ac=-21

So
d-dx-21=x-Tx+3x-21

=x(x—Ty+3{(x—7)
=(x—Tx+3)

For the denominator:
b=9,ac= 18

So
20+ 9+ 9 =2 +6x+3x+9

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

= (x+ 3N 2x+3)
S0

x*—4x=21  (x=T)x+3)
25 +9x+9  (x+3)(2x+3)
_ox-T
N 2x+3

1 Factorise the numerator and the
denominator

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

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

4 Factorise the first two terms and the
last two terms

5 (x— 7)is a factor of both terms

6 Work out the two factors of
ac= 18 which add to give 5 =9
(6 and 3)

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

8 TFactorise the first two terms and the
last two terms

9 (x-+3)is afactor of both terms

10 (x + 3} is a factor of both the
rumerator and denominator so
cancels out as a vaiue divided by
itselfis 1

19




Practice

1  Factorise,
a  6x% - 10y
¢ 25x%7 - 10x%? + 15537
2 Factorise
a x*+T7x+12
¢ x¥-1lx+30
e x*—Tx—18
g x*-3x-40
3 Factorise
a  36x"—497°
¢ 1847 —200h°¢*
4 Factorise
a 2x*+x-3
¢ 27+ Tx+3
e 10x*+21x+9
5  Simplity the algebraic fractions.
2% +4x
Xt x
£ —2x-8
Xt —4x
xt-x-12
xt—dx
6 Simplify
9x%* -16
3xt +17x-28
4-.25x5"
10x* —11x—6
Extend
7 Simplify ¥x° +10x+25
2 2
§  Simplify (x+2)" +3(x+2)

Xt -4
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21a3h% + 35507

xX*+5x—14
xr—5x-24
X +x =20

x*+35-28

4x° - 81)°

62+ 17x+ 5
o2 —15x+4
12x% - 38x + 20

x> +3x
X +2x-3
x*—5x
x* =25

257 +14x
2x% +4x 70

2x° -Tx—15
3xt =17x+10
6x* —x—1

25t +7x -4

Hint

Take the highest
commeon factor

outside the bracket.
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Completing the square

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

Key points

e Completing the square for a quadratic rearranges ax® + bx + ¢ into the form p(x + g)* + »
e [fa+# 1, then factorise using a as a common factor.

Examples

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

X+6ex-2 1 Write x? + bx + c in the form
pY (BY
=(x+3)72-9-2 x+—| - —] +c
2 2
={x+3¥-11 2 Simplify

Example2  Write 2x2 — 5S¢+ 1 in the form p{x + g)* + r

26— 5x+ 1 1 Before completing the square write
ax? + bx + ¢ in the form

2
al x*+=x|+c¢
a
= 2{,8 -"3- xJ +1 2  Now complete the square by writing

¥ - %x in the form

2 < 2 2
:{(x_z) {3 ]H 2] (Y]
4 4 5 3
sy _2 3 Expand th brackets — don’
Y IS i | xpand the square brackets — don’t
4 8 2
forget to multiply [%) by the
factor of 2
> 5y 17
STy T 4 Simplify

21
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Practice

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

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

2 Write the following quadratic expressions in the form p(x + g)* + 7
a 2x'-8x-16 b 4’ -8x-16
¢ 3+ 12x-9 d 2x*+6x-8

3  Complete the square,

a 2x*+3x+6 b 3¥-2x
¢ Sxt+3x d 3x2+5x+3
Extend

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

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

Key points

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

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 5x* = 15x

Example2 Solvex*+7x+12=0

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

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

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

So5x=00r{x—3)=0 3 When two values multiply to make
zero, at keast one of the values must
be zero.

Therefore x=0orx =3 4 Solve these two equations.

S+Tx+12=0 1 Factorise the quadratic equation.
Work out the two factors of ac =12

b=17 ac=12 which add to give youb=7.
(4 and 3)

PHbe+3x+12=0 2 Rewrite the & term (7x) using these
two factors.

x(x+4y+3x+4=0 3 Factorise the first two terms and the
tast two terms.

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

Sox+dH=0o0r(x+3)=0 5 When two values multiply to make
zero, at least one of the values must
be zero.

Therefore x =—4 orx =3 6 Solve these two equations.

23
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Example3 Solve 9x*—16=0
9 —16=0 1 Factorise the quadratic equation.
(Bx+4)3x-4)=0 This is the difference of two squares
as the two terms are (3x)? and (4)*.
SoGBx+4)=00r(3x—4)=20 2 When two values multiply to make
zero, at least one of the values must
4 4 be zero,
tEmyrEEy 3 Solve these two equations.
Example4 Solve 2 -5x—-12=0
b=-5ac=-24 1 Factorise the quadratic equation.
Work out the two factors of ac = —24
which add to give you & = -5,
(—8 and 3)
So2x? -8 +3x-12=0 2 Rewrite the b term (—5x) using these
two factors.
2x(x—4+3x—-4)=0 3 Factorise the first two terms and the
last two terms.
(x-H2x+3)=0 4 (x—4)is a factor of both terms.
So(x-4)=0o0r 2x+3)=0 5 When two values multiply to make
zero, at least one of the values must
_ 3 be zero.
x=4orx= 5 6 Solve these two equations.
Practice
1 Solve
a 6x*+4x=0 b 28x"—2ix=0
¢ X+ T7x+10=0 d x*-5x+6=0
e xX*-3x-4=90 f x*+3x-10=0
g xX-10x+24=0 h x*-36=0
i X +3x-28=0 j ¥-6x+9=0
k 2¥*-Tx-4=0 [ 3x*—13x-10=0
2 Solve
a x-3x=10 b ¥-3=2x Hint
¢ x*+35x=24 d x*-42=x
e x(x+2)=2x+25 f 2-30=3¢-2 Get all terms
, onto one side
g x(Bx+D=x+15 h 3x(x-1)=2x+1)
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Solving quadratic equations by

completing the square

A LEVEL LINKS

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

Key points

» Completing the square lets you write a quadratic equation in the form p(x + g)* +r=0.

Examples

Example 5  Solve x* + 6x + 4 = (. Give your solutions in surd form.

Pt+Hox+4=0

(x+3P2-9+4=0

(x+3)¢-5=0
(x+3Y7=35

x+32:tJ§
x=t\/§—3

Sox= —\/§—3 orxy= «F~3

1 Write x* + bx + ¢ =0 in the form

(x%—é}- —(2] +c=0
2 2

2 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.

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

2 Tx+4=0

Z(f —z:c)+4 ={
2

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

%)
ai X" +—x |+
a

2 Now complete the square by writing

X ——;—x in the form
bY (bY
X+— | —|—
[ 2a J ( 2(1)
3 Expand the square brackets.

4 Simplify.

fcontinued on next page)

S Rearrange the equation to work out

DBRO/GAT 2018
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x. First, add 1_81 to both sides.

6 Divide both sides by 2.

7 Square root both sides. Remember
that the square root of a value gives
w0 answers.

8 Add % to both sides.

9 Write down both the solutions.

-
4
x:i....ll_’_z
4 4
So )czz—J17 or rzv—-!-ﬁ
4 4 4
Practice
1  Solve by completing the square.

2

a x*—4x-3=0
¢ x*+8—-5=0 d
e 2x*+8x—5=0 f

Solve by completing the square.
a2 (x—dE+2)=3

b 2x*+6x-7=0

¢ xX*-5x+3=0

DBO/GAT 2018

b ¥*-10x+4=0
X¥—2x-6=0
5¢3+3yx—4=0

Hint

Get all terms
onto one side
of the equation.
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Solving quadratic equations by using the

formula

A LEVEL LINKS

Scheme of work: 1b. Quadratic functions ~ factorising, solving, graphs and the discriminaats

Key points

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

~b £ b —dac

2a

o If b* —4ac is negative then the quadratic equation does not have any real solutions.
s It is useful to write down the formeula before substituting the values for ¢, b and c.

Examples

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

a=1,b=6,c=4

—b b —4ac

2a

-6 ‘f62 —4(1)(4)

2(1)

6420
2

xX=

—6+25

2

x=_3i-J§
So x=—3—\/§ or x:J5_~3

X =

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

Remermber that ~b+b* —4ac is
all over 24, nat just part of it.

2 Substitwtea=1, 5=6, c =4 into the

formula.

3 Simplify. The denominator is 2, but

this is only because ¢ = 1. The
denominator will not always be 2.

4 Simplify 420.

V3D = i3 = A F =245

5 Simplify by dividing numerator and

denominator by 2.

6 Write down both the solutions.

DBOYGAT 2018
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Example 8  Solve 3x* — 7x — 2 = 0. Give your solutions in surd form.
a=3hb=-7¢c=-2 1 Identify a, b and ¢, making sure you
b+ B - get the signs right and write down
X = —;——462 the formula.
a
Remember that —b £ b* —4ac is
all over 2a, not just part of it.
z
x= ~(CNENED —40)-D) 2 Substitute ¢ =3, b=-7,c=—2 into
2(3) the formula.
3 Simplify. The denominator is 6
TEA73
X= J_ when @ = 3. A commen mistake is
6 to always write a denominator of 2.
7-473 7473 4 Wi .
So x= or x= rite down both the solutions.
6
Practice

1  Solve, giving your solutions in surd form.

a

I +6x+2=0 b

2 Solve the equation x* —Tx+2=10

Give your solutions in the form

aixfl;

4

3 Solve 10x*+3x+3=5
Give your solution in surd form.

Extend

22 —4x—7=0(

, where @, b and ¢ are integers.

Hint

Get all terms onto one
side of the equation.

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

a
b
¢
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dy{x—1)=3x-2

10=(x+1)

x(3x—1)=10
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Sketching quadratic graphs

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

Key points

The graph of the quadratic function

y = ax® + bx + ¢, where a # 0, is a curve
called a parabola.
Parabolas have a line of symmetry and fora>0 fora<9

a shape as shown.

To sketch the graph of a function, find the points where the graph intersects the axes,

To find where the curve intersects the y-axis substitute x = 0 into the function.

To find where the curve intersects the x-axis substitute y = 0 into the function.

At the turning points of a graph the gradient of the curve is 0 and any tangents to the curve at
these points are horizontal.

To find the coordinates of the maximum or minimum point (turning points) of a quadratic
curve (parabola) you can use the completed square form of the function.

Examples

Example 1  Sketch the graph of y =x%.

LA The graph of y = x? is a parabola.
Whenx=0,y=0.
- a =1 which is greater
r than zero, so the graph U
0 . has the shape:
Example 2 Sketch the graph of y =x* —x — 6.
Whenx=0,y=0"-0-6=-6 1 Find where the graph intersects the
So the graph intersects the y-axis at v-axis by substituting x = 0.
(0, -6)
Wheny=0,x*—x-6=0 2 Find where the graph intersects the
x-axis by substituting y = 0.
(x+2}x—3)=0 3 Solve the equation by factorising,
x=-2crx=3 4 Solve{(x+2)=0and{x—3)=10.
So, 8§ a=1 which is greater
the graph intersects the x-axis at (=2, 0) than zero, so the graph U
and (3, 0) has the shape:
(continued on next page)
2
Iyt ‘ i i
Py — 6= (x 3 _) 16 6 To find the turning point, complete
4 the square.

29
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1 T 25
= x — . v—
2 4
Wh Ly =0, x= 1 d
en|x o) T = P an 7 The turning point is the minimum
25 value for this expression and occurs
y=—""-, so the turning poiat is at the when the term in the bracket is
equal to zero,
point 1 —EJ
2" 4
s
N O 3 X
Tt -6

Practice
1 Sketch the graph of y = —x2,
2 Sketch each graph, labelling where the curve crosses the axes.
a y=(x+2)x—1 b v=2x{x—3) ¢ y={x+1)}{x+5)
3 Sketch each graph, labelling where the curve crosses the axes.
a y=x"-x-6 b y=x-5x+4 ¢ y=x-4
d y=x"+4x e y=9-x f y=x"+2x-3
4 Sketch the graph of y = 2x* + 5x — 3, labelling where the curve crosses the axes.
Extend
5  Sketch each graph. Label where the curve crosses the axes and write down the coordinates of the
turning point.
a y=x'—5x+6 b y=-x+Tx—12 c y=—x>+4x
6  Sketch the graph of y =x% + 2x + 1. Label where the curve crosses the axes and write down the

equation of the line of symmetry.

30
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Solving linear simultaneous equations
using the elimination method

A LEVEL LINKS
Scheme of work: lc. Equations — quadratic/linear simultancous

Key points

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

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

s 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

DBO/GAT 2018

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

3x+y=35
- xty=1

2x =4
Sox=2

Usingx+y=1
24+y=1
Soy=-1

Checke
equation 1: 3 x 2+ (—1)=5 YLS
equation 2: 2+ (1) =1 YES

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

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

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

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

x+2y=13
+ S5x—2y= 5

bx =18
Sox=13

Using x+2y=13
3+2y=13
Soy=35

Check:
equation 1: 3+2x5=13  YES
equation2: 5x3-2x5=35 YES

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

2 To find the value of y, substitute
x =3 into cne of the original
equations.

3 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 —
(5x +dy=12) x 3—

Sox=4

Using 2x + 3y =2
2x4+4+3y=2
Soy=-2

Check:

8x+12y= 8 | 1 Multiply the first equation by 4 and
15x +12y =36 the second equation by 3 to make

Tx = 28 the coefficient of y the same for
both equations. Then subtract the
first equation from the second
equation to eliminate the y term.

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

equations.

3 Substitute the values of x and v into

equation 1: 2 x 4+ 3 x (-2)=2 YES both equations to check your
equation 2: 5 x 4+ 4 x (=2) =12 YES answers,

Practice

Solve these simultaneous equations.

1 4dx+y=38
xty=5

3 4dx+y=3
x—-y=11

5 2x+y=11
x-—-3y=0

DBRO/GAT 2018

2 dxty=T7
3x+2y=5
4 3dx+4dy=7
x—4y=>5
6 2x+3v=11
Ix+2y=4
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Solving linear simultaneous equations
using the substitution method

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

Key points

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

Examples

Example 4  Solve the simultancous equations y = 2x + 1 and 5x + 3y =14

S5¢+32x+1)=14 1 Substitute 2x + 1 for y into the
second equation.

S5c+6x+3=14 2 Expand the brackets and simplify.

1lx+3=14

x=11 3 Work out the value of x.

Sox=1

Using p=2x+1 4 To find the value of v, substitute

y=2x1+1 x =1 info one of the original

Soy=3 equations.

Check: 5 Substitute the values of x and y into
equation 1:3=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+32x—16)=-3 2 Substitute 2x — 16 for y into the
second equation.

dy + 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=2x45 16 x= 4} into one of the original

Soy=-T equations.

Check: 6 Substitute the values of x and v into

equation 1: 2% 43 - (-7)=16  YES both equations to check your
equation 2: 4 x 43 +3x(-7)=-3 YES answers.
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Practice

Solve these simultaneous equations.

1 p=x-4 2 y=2x-3
2x+ 5y =43 Sx—3y=11
3 2y=4x+5 4 2x=y-2
Ox + 5y =22 8x—5y=-11
5 3x+4y=38 6 3y=4x-7
2x—p=-13 2y=3x—-4
7 3x=y-1 8 3x+2y+1=0
2y—2x=3 4y =8 -x
Extend

9 Solve the simultaneous equations 3x + 5y — 20 =0 and 2(x+ )= 3(—}}4:-39 .
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Solving linear and quadratic simultaneous
equations

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

Key points

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

Examples

Example 1  Solve the simultaneous equations y = x -+ 1 and Xt +yr=13

P+ 1)y=13 1 Substitute x + 1 for y into the second
equation.
AP txtxt1=13 2 Expand the brackets and simplify.

2+ 2x+1=13

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

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

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

Check: 6¢ Substitute both pairs of values of x

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

equation 2: 22+ 3% =13 YES

and (=3Y +(—2)>=13 YES

35
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Example 2 Solve 2x + 3y =5 and 2y* +xy = 12 simultanecusly.
x= > —23y 1 Rearrange the first equation.
5

2
2+ =W

2
4y +5y-3y* =24
y45y-24=0
y+8)y—3)=0

Soy=—8ory=3
Using 2x+ 3y =15
When y =3,
So the solutions are
Check:

equation 1: 2x 14.5+3 % (-8)=3
and 2x(=2)+3%x3=35

Wheny=-8, 2x+3x(-8)=5, x=14.3
2x+3x3=5 x=-2

x=145 y=-8 and x=-2,y=3

equation 2: 2%(—8)* + 14.5x(—8) = 12 YES

for x into the

2  Substitute 5—-23y

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

3 Expand the brackets and simplify.

4 Factorise the quadratic equation.

5 Work ouf the values of y.

6 To find the value of x, substitute
both values of y into one of the
original equations.

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

YES
YES

and 2% (3P +(=2)x3=12 YES

Practice

Seclve these simultanecus equations.

I v=2x+1 2 y=6-
x+y'=10 4yt =20

3 y=x- 4 p=9-2
¥ +yr=35 2ty =17

5 y=3x-5 6 y=x-5
y=x'—2x+1 y=x'—5x—12

7 y=x+5 8§ y=2x-1
¥+ =25 v+ xy =124

9 y=2x 16 2x+y=11
YV —xy=238 xy=15

Extend

11 x—y=1 12 y—x=2
XH+yt=3 ¥ +xy=3

DBO/GAT 203
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Solving simultaneous equations graphically

A LEVEL LINKS
Scheme of work: lc, Equations — quadratic/linear simultaneous

Key points

e You can solve any pair of simultaneous equations by drawing the graph of both equations and
finding the point/points of intersection.

Examples

Example 1  Solve the simultaneous equations y = 5x - 2 and x + y = 5 graphically.

y=5-x 1 Rearrange the equationx +y =35 to
make y the subject.
y=5 —xhas gradient —| and y-intercept 5. | 2 Plot both graphs on the same grid
y = 5x+ 2 has gradient 5 and y-intercept 2. using the gradients and
a y-intercepts.
?3\ ‘,f'_v= Sx+2
4 .*\\
RN
3 S xthy=35
2 N
/) AN
2 -l T 2 3 4 s
Lines intersect at 3 The solutions of the simultaneous
x=05y=45 equations are the point of
intersection.
Check: . o
First equation v = 5¢ + 2: 4 Check your solutions by substituting
45=5x0.5+2 YES the values into both equations.
Second equation x +y =15
05+45=35 YES

37
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Solve these pairs of simultaneous equations graphically.

a p=3x—landy=x+3
b p=x—Sandy=7—>5x
¢ y=3x+4dandy=2x

Solve these pairs of simultaneous equations graphically.

a x+y=COandy=2x+6
b 4x+2y=3andy=3x—-1
¢ 2xty+d4=0and2y=3x-1

Solve these pairs of simultaneous equations graphically.

a y=x—landy=x’—4x+3

DBO/GAT 2018

Example 2  Solve the simultaneous equations y = x — 4 and y = x* — 4x + 2 graphically.
STTI T3 T35 4 1 Construct a table of values and
X 5 T332 calculate the points for the quadratic
14 L= equation.

2 Plot the graph.

3 Plot the linear graph on the same
grid using the gradient and
y-intercept.
y=x— 4 has gradient 1 and

| y-intercept —4.

The line and curve intersect at 4 The solutions of the simultaneous
x=3, y=-landx=2,y=-2 equations are the points of

intersection.

Check:

First equation y = x — 4. 5 Check your solutions by substituting
~-1=3-4 YES the values into both equations.
—2=2-4 YES

Second equation y = x* — dx + 2
—1=3-4x3+2 YES
~2=22-4x2+2 YES

Practice

Hint

Rearrange the
equation to make
v the subject,

38



b y=i-3randy=x-3x-3
¢ y=3-xandy=x*+2x+S5

4  Solve the simultaneous equations x + y = I and x> +* = 23 graphically.

Extend

5 a  Solve the simultaneous equations 2x +y =3 and x* +y = 4
i graphically
ii algebraically to 2 decimal places.

b  Which method gives the more accurate solutions? Explain your answer.

DBO/GAT 2018
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Linear inequalities

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

Key points

» Solving linear inequalities uses similar methods to those for solving linear equations.
¢ When you multiply or divide an inequality by a negative number you need to reverse the

inequality sign, e.g. < becomes >.

Examples

Example 1

Example 2

Example 3

Example 4

Example 5
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Solve -8 <4x <16

-8 <dx <16
—2< x <4

Divide all three terms by 4.

Solve 4 <5x <10

4<5x<10
T <x«?

SRS

Divide all three terms by 5.

Solve 2x—5<7

2x~-5<7 1 Add 5 to both sides.
2x <12 2 Divide both sides by 2.
x<6
Solve2 —5x>-§
2—-5x>-§ 1 Subtract 2 from both sides.
—5x>-10 2 Divide both sides by —5.
x<2 Remember to reverse the inequality

when dividing by a negative
number.

Selve 4(x—2)>3{(9 —x)

4x-2)>3(9-x

dx—8>27-3x
Tx—8>27
Tx>35
x>35

o e DD e

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

1 Solve these inequalities,

a 4r>16 b S5x—-7<3 ¢ 1> 3x+4
d 5-2c<12 e Llzs f g<3.Z%
2 3

2 Solve these inequalities.

a %<—4 b 10>2c+3 e 7-3x>-3
3  Solve

a 2-4x>18 b 3<Tx+10<45 ¢ 6-2x>=4

d 4de+17<2-x e 4 —5x<-3x f ~dx > 24
4 Solve these inequalities.

a  Jr+1<tt6 b 2@n-1)zn+5
5 Solve.

a 32-x)>2(4-x)+4 b 5{d-x)>3(5-x)+2
Extend

6  Find the set of values of x for which 2x+ 1> 1{ and 4x ~ 2> 16 — 2x,
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Quadratic inequalities

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

Key points

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

Examples

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

P+ 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=0{x+3)(x+2)

3 Identify on the graph where
2+ 5x+6>0,i.e wherey>0

I N 0 x

This part of the graph is
not needed as this is

whergx?+ 5x + 6 <0

4 Write down the values which satisfy

<=3orx>-2
* o the inequality x* + 5x + 6> 0

Example2  Find the set of values of x which satisfy x* — 5x <0

xt=5x=0 1 Solve the quadratic equation by
x(x—5}=0 factorising.
x=0ctx=35

¥ 2 Sketch the graph of y =x(x —5)

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

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

DBO/GAT 2018



Example 3

Practice

Find the set of values of x which satisfy —x* —3x+ 1020

—*=3x+10=0 1 Solve the quadratic equation by
(~x+Dx+5=0 factorising.
x=2o0tx=-35

Ya

2 Sketch the graph of
y=(x+2)(x +5)=0

3 Identify on the graph where
~2=3x+10>0,i.e. wherey > 0

v

l
—

o
3 |

-

—5<x=2 3 Write down the values which satisfy
the inequality ~x* —3x+10>0

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* ~Tx+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 x*+x<6

7 x(2x-9H<-10

§ 6x*=15+x
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Sketching cubic and reciprocal graphs

A LEVEL LINKS
Scheme of work: le. Graphs ~ cubic, quartic and reciprocal

Key points

e The graph of a cubic function, fora < 0
which can be written in the
formy=ax® + bx* +cx +d,
where a # 0, has one of the ’

shapes shown here. jy = y=-2 \
/ 0 % 0 \ %

spacial casera = 1 special casei a = —1

fora=0

s The graph of a reciprocal fora>0 fora <0

. a
function of the form y =— has
X

8]
one of the shapes shown here, ?

e To sketch the graph of a function, find the points where the graph intersects the axes.

o To find where the curve intersects the y-axis substitute x = 0 into the function.

o To find where the curve intersects the x-axis substitute y = 0 into the function.

»  Where appropriate, mark and label the asymptotes on the graph.

¢ Asymptotes are lines (usually horizontal or vertical) which the curve gets closer to but never
touches or crosses. Asymptotes usually occur with reciprocal functions. For example, the

5
<
=

asymptotes for the graph of y = 2 are the two axes (the lines y= 0 and x = 0}.
X

¢ At the turning points of a graph the gradient of the curve is 0 and any tangents to the curve at
these points are horizontal,

» A double root is when two of the solutions are equal. For example (x ~ 3)°(x + 2) has a :
double root at x= 3,

¢ When there is a double root, this is one of the turning points of a cubic function.

44
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Examples
Example &

Sketch the graph of y = (x — 3)(x — I)(x +2)

To sketch a cubic curve find intersects with both axes and use the key points above

for the correct shape.

Example 2

Whenx=0,y={0-3)0-1}0+2)
=(-3) % (-) x2=6
The graph intersects the y-axis at (0, 6)

Wheny =0, (x—3}x—1Xx+2)=0
Sox=3,x=lorx=-2
The graph intersects the x-axis at
(—2,0),(1,0)and (3, 0)
Y4
6

Nz

](2 3]

1 Find where the graph intersects the
axes by substitutingx =0 and y = 0.
Make sure you get the coordinates
the right way around, (x, ).

2 Solve the equation by solving
x—3=0,x-1=0andx+2=0

3 Sketch the graph.
@ = 1> 0 so the graph has the shape:

fora »0Q

Sketch the graph of y = (x + 2)(x — 1)

To sketch a cubic curve find intersects with both axes and use the key points above

for the correct shape.
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Whenx=0,y=(0+20-1)
=2t x (-1)=—4
The graph intersects the y-axis at (0, —4)

Wheny =0, (x+2Px—-1)=0
Sox=-2orx=1

(=2,0) is a turning pointas x = -2 is a

double root,

The graph crosses the x-axis at {1,0)
YA

P

1 Find where the graph intersects the
axes by substitutingx=0and y=0.

2 Solve the equation by solving
x+2=0andx—-1=0

3 a=1>0sothe graph has the shape:

fora=0
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Practice

Sketch the following graphs

Here are six equations.

A yzg

e

D y=1-32-x

Here are six graphs.
i

y
normal

tangent,

=}

=

iv y

~

y=x*+3x-10

y=x"-3-1

ti y

C y=x'+37

iii

a  Match each graph to its equation.

5

tangent \\ /

Hint

Find where each
of the cubic
equations cross
the y-axis.

L

nosmai

7

uo\ x

b Copy the graphs ii, iv and vi and draw the tangent and normal each at point £.

2 y=2¢
4 p=(t D+ Ax-3)
6 y=@-3P+1)
8 . a
Y « Hint: Look at the shape of y= =
in the second key point.
Extend

16 Sketch the graph of v= LZ

DBO/GAT 2018

11 Sketch the graph of ¥

y=x(x—-2)x+2)

y=(e+ Dx =201 -x)

y=(r=1Dx-2)

y: _—

1
x—1
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Straight line graphs

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

Key points
o A straight line has the equation y = mx + ¢, where m is Y Gty 4o
the gradient and ¢ is the y-intercept (where x = 0).
¢ The equation of a straight line can be written in the form °f  gradlentm = ii: z:
ax -+ by + ¢ =0, where a, b and ¢ are integers. ymmete
e  When given the coordinates (xi, 1) and (xz, y2) of two o *
points on a line the gradient is calculated using the
Yy =y D)
formula m = =2
X, X,
Examples
Example 1 A straight line has gradient »% and y-intercept 3.
Write the equation of the line in the form ax+ by + ¢ =0.
m=-Lande=3 1 A straight line has equation
2 y = mx -+ c. Substitute the gradient
Soy= Leis and y-intercept given in the question
2 into this equation.
LR yp—3=0 2 Rearrange the equation so all the
2 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.
Example 2 Find the gradient and the y-intercept of the line with the equation 3y —2x + 4= 0.
Jp—2x+4=0 I Make y the subject of the equation.
Jy=2x—4
2 4 2 Divide all the terms by three to get
Y3y the equation in the formy = ...

2
Gradieni=m= -

y-intercept=c = -3

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

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

m=73
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 + ¢,

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¢

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

x=2,x=8,y=4and y,=7

m“_"yz_yl:m—7_4=§-:-l—
X-x 8-2 6 2

y==x+c¢

4=—x2+c

c=3

y==x+3

1 Substitute the coordinates into the
Ya— W
X, — X

to work out

equation m=

the gradient of the line.

2 Substitute the gradient into the
equation of a straight line
y=mx+ec.

3 Substitute the coordinates of either

point into the equation.

Simplify and solve the equation.

wn A

Substitute ¢ = 3 into the equation

|
=—x+c
Y 2

Practice

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

a

v

£

y=3x+5 b y=—15x—7
2y=4x-3 d x+y=35
2x-3y-7=0 f Sx+y—4=0

Hint
Rearrange the equations

to the formy=mx+¢

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

“Gradient | yointorcept | Equation of fhc linc
5 0
-3 2
4 -7
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Find, in the form ax + by + ¢ = 0 where a, b and ¢ 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

¢ gradient %, y-intercept 4 d gradient -1.2, y-intercept —2
Write an equation for the line which passes though the point (2, 5) and has gradient 4.

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

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)
e (~1,-7, (5,23) d (3,10), (4,7

Extend

The equation of a line is 2y + 3x~6=0.
Wirite as much information as possibie about this line.
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Parallel and perpendicular lines

A LEVEL LINKS

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

Key points

s  When lines are parallel they have the same
gradient.
¢ A line perpendicular to the line with equation

y=mx + ¢ has gradient L
m

i

\ r——- Ggradlent = —%

perpendlcular
Hines

ZE N\

parallel lines
gradient = m
Examples
Example 1  Find the equation of the line parallel to y = 2x + 4 which passes through
the point (4, 9).
y=2x+4 1 As the lines are parallel they have
m=2 the same gradient.
y=2x+c 2 Substitute m = 2 into the equation of
a straight line y =mx + ¢
9=2x4+¢ 3 Substitute the coordinates into the
equation y =2x +c
9=%+¢ 4 Simplify and solve the equation.
c=1
y=2x+1 5 Substitute ¢ =1 into the equation
y=2x+c

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

the point (=2, 5).

y=2x—73
m=2

1 1

" 2

1
=——xtc
Y T3

1
S5=——x({-2)+c
2 -2)

1

(%]

T

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

s ——.
m

. 1.
Substitute m = ~3 intoy=mx+ec.
Substitute the coordinates {(—2, 5)
. . |
into the equation y = —Ex +c

Simplify and solve the equation,

. . I
Substitute c =4 into ¥ = —-2nx+ c.

DBOGAT 2018
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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=9, y=5and y,=-1 1 Substitute the coordinates into the
moteon _o1-3 equation m = 227 45 work out
Xy — Xy 9-0 L =X
5 2 the gradient of the line.

2 As the lings are perpendicular, the

L3 gradient of the perpendicular line
m 2 1
is ——.
3 m
y==x+c 3 Substitute the gradient into the
2

gquation v = mx + c.

o {0+9 5+(-D) S 4 Work out the coordinates of the
Midpoint = | ——, =i =2 N, .
- 2 2 midpoint of the line.
39 . .
2==x=+c¢ 5 Substitute the coordinates of the
2 192 midpoint info the equation.
= vy 6 Simplify and solve the equation.
_ 3 r—g 7 Substitute ¢ = —% into the equation
27 4
=2 x+c
y=3%+c.

Practice

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

a y=3x+l (3,2) b y=3-2¢ (1,3)
¢ 2x+dy+3=0 (6,-3) d 2y-3x+2=0 (8,20)

T

Hint

Find the equation of the line perpendicular to y = «;«x - 3 which Tfm= " then the negative
b

passes through the poiat (-5, 3).

. 1 b
reciprocal ——=—=

i 44

Find the equation of the line perpendicular to each of the given lines and which passes through
each of the given points.
A y=2c-6 (4,0) b y- —%x-ﬂ-% 2,13)

¢ x-4y-4=0 (515} d Sp+2¢-5=0 (67)

In each case find an equation for the line passing through the origin which is alse perpendicular
to the kine joining the two points given.

a 4,3, -2,-9 b (0,3), (~10,8)
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Extend

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

a y=2x+3 b y=73x ¢ y=4x-3
y=2x-7 2x+y-3=0 dy+x=12

d 3x-y+5=0 e 2r+5y-1=0 £ 2x-y=6
x+3y=1 y=2x+7 bx~3y+3=0

6  The straight line L, passes through the points 4 and B with coordinates (—4, 4) and (2, 1},
respectively.

a  Find the equation of L in the form ax+ by +¢=0

The line L is parallel to the line Ly and passes through the point C with coordinates (-8, 3}.

b  Find the equation of L in the formax + by +c=0

The line T3 is perpendicular to the line Ly and passes through the origin.
¢ Find an equation of Ls
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The cosine rule

A LEVEL LINKS

Scheme of work: 4a. Trigonometric ratios and graphs
Texthook: Pure Year 1, 9.} The cosine rule

Key points A

s ¢ is the side opposite angle A.
b is the side opposite angle B. b
c is the side opposite angle C.

C p B

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

o To calculate an unknown side use the formula a® = 5% +¢* —2bccos 4.

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

1,2 2
o To calculate an unknown angle use the formula cos 4= %ﬁi—
C
Examples
Y
Example 4 Work out the length of side w.
Give your answer correct to 3 significant figures. 7 w
45
X &cm
1 Always start by labelling the angles
and sides.
a* =b* +c” —2bccos A 2 Write the cosine rule to find the
side.
W =B 7 2% 8% T xcos45° 3 Substitute the values «, b and A into
the formula.
wh=33.804 040 51... 4 Use a calcutator to find w? and
then w
= ,/33.80404051 :
e 3 5 Round your final answer to 3
w=35.81cm significant figures and write the
units in your answer.
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Example 5

Practice

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

b

a

DBO/GAT 2618

Work out the size of angle 8.
Give your answer correct to 1 decimal place.

15 ¢m,

Q 10em

B
15¢m
7 em\¢ a
g b
A/QT 10em /K;j
1,22
+ —
Il
2bc¢
COS‘9_10%73—153
2x10x7
cos¢9=:z-§-
140

§=122.878349...

§=122.9°

Always start by labelling the angles
and sides.

Write the cosine rule to find the
angle,

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

Use cos™! to find the angle.

Use your calculator to work out

cos™H{—76 + 140).

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

w 10 cm

Tem a

ld4cm




2 Calculate the angles labelled & in each triangle.
Give your answer correct to | decimal place.

a 9ecm
a
5 an
I2em
¢ T2cem
¢
T.6com
13 ¢m

3 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.
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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

a is the side opposite angle A.
b is the side opposite angle B.
¢ is the side opposite angle C.

C p B
You can use the sine rule to find the length of a side wher its opposite angle and another
opposite side and angle are given.
b ¢
sind sinB sinC
Altematively, you can use the sine rule to find an unknown angle if the opposite side and
another opposite side and angle are given.

To calculate an unknown side use the formula

sind sinB sinC

To calculate an unknown angle use the formula -
a c

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.
sind  sinkB
: L : 10 3 Substitute the values a, b, 4 and B
sin36°  sin75° into the formula.
10xsin36° )
T T amTse 4 Rearrange to make x the subject.
v =6.00 cm 5 Round your answer to 3 significant

figures and write the units in your
answer.
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1278

Example 7  Work out the size of angle 4. 8 em
Give your answer correct to 1 decimal place.
g
14 em
Always start by labelling the angles
and sides.
sind _sinB Write the sine rule to find the angle.
a b
singd  sinl27° Substitute the values «, b, 4 and B
8 14 into the formula.
gin g 3xsinl27? Rearrange to make sin 6 the subject.
0 =27.2° k4 Use sin! to find the angle. Round
) your answer to 1 decimal place and
write the units in your answetr.
Practice

1  Find the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

74 mm

359 110

DBO/GAT 2018
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2 Calculate the angles labelled & in each triangle,
Give your answer correct to 1 decimal place.

8 cm

S 6cm Bem

8 75°

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

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

¢ ¢ is the side opposite angle A.
b is the side opposite angle B.
¢ is the side opposite angle C.

¢ The area of the triangle is -;—ab sin(C.

Examples

Example 8 Find the area of the triangle.

A
5 c
[ = B
5em
Sem

gcom
_ 1 )

Area= EabsmC

Area = %xSxstinSZ"

Area=10.805361...

Area =19.8 cm?

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

2  State the formula for the area of a
triangle.

3 Substitute the values of @, b and C
into the formula for the area of a
triangle.

4 Use a calculator to find the area.

5 Round your answer to 3 significant
figures and write the units in your
ANSWer.
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Practice
1 Work out the area of each triangle.

Give your answers correct to 3 significant figures.

5.5em

7.5 cm . @
8em ‘
} T.5cm

38 mm

589

43 mm

z
2 The area of triangle XYZ is 13.3 cm?.
Work out the length of XZ.
Hint:
5 [64° Ny
Rearrange the formula to make a side the subject. 5.8 cm
Extend
Hint:

3  Find the size of each lettered angle or side. .
Give your answers correct to 3 significant figures. For each Onegde"lde lwhether
to use the cosine or sine rule.

9ecm
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The area of triangle ABC is 86.7 cm™.
Work out the tength of BC.
Give your answer correct to 3 significant figures,

DBOGAT 2018

16.5 cm
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Rearranging equations

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

Key points

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

Examples
Example 1 Make ¢ the subject of the formula v=1u + at,
v=u+tat 1 Get the terms containing ¢ on one
side and everything else on the other
v—u=at side.
fml® 2 Divide throughout by a.
a
Example 2 Make / the subject of the formula r = 2f — nt.

F=2t—t 1

F=H2 - 2
= !

2~

All the terms containing ¢ are
already on one side and everything
alse 1s on the other side.

Factorise as ¢ is a common factor.

Divide throughout by 2 — .

Example 3 Make ¢ the subject of the formula f—:-;—r = ) .
t+r 3t 1 Remove the fractions first by
') multiplying throughout by 10.
Y+ Iy =15¢ 2 (et the terms containing / on one
side and everything else on the other
2r=13¢ side and simplify.
. 2r 3 Divide throughout by 13,
13
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t
Example 4 Make ¢ the subject of the formula » = i—-———
3F+5 1 Remove the fraction first by
b= 1 multiplying throughout by ¢ — 1.
Ft—1)=3t+35 2 Expand the brackets.
pt—r=3t+5 3 Get the terms containing ¢ on one
=35 side and everything else on the other
side.
r—3=5+r 4 Factorise the LIIS as ¢is a common
54 factor.
t= d 5 Divide throughout by » — 3.
r-3
Practice

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

1 C=rd 4 2 P=2+2w [w] 3 D———-f: [T
4 p=‘1;’" 4] 5 Lt=at—-;—t [l 6 V=ax+dx [x]
y-Tx T-2y 2a-1 b-c
7 = 8 = 9 =l
= b " ) r=2=" ]
10 k= 78=9 (g] 11 e@+x)=2e+ 1 [e] 12 J2x+3 [x]
2+g 4-x
13 Make r the subject of the following formulae.
a A= b in%;frr3 < P=gmr+2r d V==arh
14 Make x the subject of the following formulae.
xy ab drex 3z
a — b - —-—?
z cd da py
. . b
15 Make sin B the subject of the formula —— = —
sind sinB
16 Make cos B the subject of the formula b* = a* + ¢* — 2ac cos B.
Extend

17 Make x the subject of the following equations.

a £(S,‘c+1‘}:;c~l b £(ax+2y)
q q
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Area under a graph

A LEVEL LINKS
Scheme of work: 7b. Definite integrals and areas under curves

Key points X chord

o To estimate the area under a curve, draw a chord between
the two points you are finding the area between and straight
lines down to the horizontal axis fo create a trapezium. /
The area of the trapezium is an approximation for the area

under a curve. e
0
7
. 1 < >
e The area of a trapezium = Eh(a +b)
h
—
Ty b -
Examples e
Example 1 Estimate the area of the region between the curve

¥={(3 —x)(2 +x) and the x-axis fromx = 0 to x = 3.
Use three strips of width 1 unit.

x 0 |1 12 13 1 Use a table to record the value of y

y=(3-x)2+x) |6 |6 (4 10 on the curve for each value of x.
Trapezium 1: 2  Work out the dimensions of each
4 =6-0=6, 5 =6-0=6 trapezium. The distances between

the y-values on the curve and the

Trapezium 2: L
P x-axis give the values for a.

a,=6-0=6, b,=4-0=4
Trapezium 3:
ay=4-0=4,a,=0-06=0

{rontinued on next page)
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1 1
ke +h) == x1(6+6)=6

1 1
_h 1+b-; =—xl(6+4)=5
5 {ay +b,} ZX( )

1 1
—hiay +b;}==x1(4+0)=2
5 ilay by == 1(4+0)

Area =6+ 5+ 2 = |3 units?

Work out the area of each
trapezium. 4 = 1 since the width of
each trapezium is | unit.

Work out the total area. Remember
to give units with your answer.

Estimate the shaded area.

Use three strips of width 2 units.

vy 17 1213 4

X 4 6 3 10

y 7 6 5 4

Trapezium 1:
aq=7-7=0, h=12-6=06
Trapezium 2:
a,=12-6=6, b, =13-5=8
Trapezium 3;
4, =13-5=8, oy =4-4=0

1 1
Eh(ﬂl +b]):§‘><2(0+6):6

%h(a2+b2):%x2(6+8)=14

1 1
~hlay tby)=—x2(8+0)=8

Area =6 + 14 + 8 = 28 units?

Use a table to record v on the curve
for each value of x.

Use a table to record y on the
straight line for each value of x.

Work out the dimensions of each
trapezium. The distances between
the y-values on the curve and the
y-values on the straight line give the
values for a.

Work out the area of each
trapezium. i = 2 since the width of
cach trapezium is 2 units.

Work out the total area. Remember
to give units with your answer.
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Practice

Hint:

1  Estimate the area of the region between the curve y = (5 —x)}{x + 2) and | For a full answer,
the x-axis fromx =1 tox = 3. remember to

Use four strips of width 1 unit. include “units®’.

LR s S wRenEn T seads
2 Estimate the shaded area shown 401 o : !__ - : :
on the axes. Lo ARESNERERBRERY T
Use six strips of width ! unit. 35t e e o
3010 e EsEa
AN - : ‘ ; e
25 SEEynn
20/ :
15 e & =
: 5 .;..__ § .
10 : ; 0 B ?—_
N R NSERERSCHE
- r aEast
1) ;

0 1 2 3 4 5 & 7 8 9 10 <

3 Estimate the area of the region between the curve y =x* — 8¢ + 18 and the x-axis
fromx=2tox=6.
Use four strips of width 1 unit,

" HEK ¥ C L
4  Estimate the shaded area. N »
Use six strips of width % unit. :“ o NN
0- i
SR By
- ]
Fi 2 :
I
It 1
EENENE T ot
66
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5  Estimate the area of the region between the curve y = —x* — 4r + 5 and the

x-axis fromx=~5tox=1.
Use six strips of width 1 unit.

6  Estimate the shaded area.

Use four sirips of equal width.

7  FEstimate the area of the region between the curve y = —x* + 2x + 15 and the

caxis fromx=2tox=3.
Use six strips of equal width.

&  Estimate the shaded area.

Use seven sirips of equal width. ] 'I-‘é_ . A
ol ot
NSO
| 7ﬁ/f \\i
o T2 33186 1\8%
N A
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Extend

9  Thecurve y = 8x— 5 —x? and the line y = 2
are shown in the sketch.
Estimate the shaded area using six strips
of equal width.

10 Estimate the shaded area using five
strips of equal width.

68
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ICT Task: Transtforming Graphs

Go to www.desmes.com and select “Start Graphing’

Type the Function
and when it asks
you to add sliders,
select “all’.

Now use the sliders
and explain how the
shape of the graph
changes for each
variable.

The screen shoutd
fook similar to the
screen shot here,

@ Flx)=asi{bx+c)+4d

a=1

Y

N

WANVIANVAN

5

Write descriptions for how the graph changes when you manipulate each slider. You can use the
words such as amplitude, wavelength and frequency

‘When it increases

When it decreases

When it is zero

When it doubles

Slider a

Slider b

Slider ¢

Sliderd
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Type the Function and
when it asks you to add
sliders, select “all’.

Now use the sliders and
explain how the shape of
the graph changes for
each variable.

The screen should look
similar to the screen shot
here.

r=1
a=-1
b=1

10

)

B} 0

Write descriptions for how the graph changes when you manipulate each slider. You can use the
words such as amplitude, wavelength and frequency

When it increases

When it decreases

When it is zero

When it doubles

Slider a

Slider b

Sliderr

Challenge — You can make up random functions and see what the graph looks like and how it changes
if you add constants and sliders. Here are some examples to exptore. Make up your own functions and

glue the graphs below.

plx—a)l+gly—by2=r

sin{x+a)+cos{v+d) =1

sin(x+a)+cos{v+b}= W\IT

sin(x+a)

1 L
cos(x+b} -

DBOGAT 2018
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Answers for Part B:

Expanding brackets and simplifying

eXpI'ESSlOHS

1 a 6x-3 b
¢ Bxy+2f

2 a 2lx+35+12x-48=33x-13
b 40p—16-12p—27=28p—43
¢ 275+9-30s+50=-35+59=59-13¢
d Bx—-6-3x-5=5x-11

3 a 1247+ 24x b
¢ 10h = 12h% = 2247 d

4 a -4 b
¢ 2p-7p° d

5 y-4

6 a -—-1-2m b

7 Tx(3x—5)=21x*-35x

—10pg — 84

20k — 48k
21s? - 2157 —6s

S5x*—1lx
6b%

5pP+12p* +27p

8 a xX*+9%+20 b 2+ 10x+21
¢ xP+5x-14 d x*-25
e 2¢¢+x-3 f o6xt-x-2
g  10x*-31x+15 h 12+ 13x—14
i 18X’ +39xy+ 207 i 10x+25
k  4x* —-28x+49 1 160 =24y + %7
9 2% -2x+25
0 a Pl b X2
X X
11 Expand and simplify.
a X+7x2+14x+8 b +6x*-9x-14
¢ xX-4x-59x+ 126 d  x*-11x*+38x-40
e 20°-3¢-5x+6 f 18 -15x2-4x+4
g x-9x2+27x-27 h  x%- 120 + 54x* - 108x + 81
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Surds and rationalising the denominator

1 a 35 b 53
¢ 43 d 57
e 1043 27
g 62 b 92
2 a 1502 b A5
c Sﬁ d \[g
e 67 £ 53
3 a -1 h 9-43
¢ 1045-7 d  26-42
4 a —J—g b ~{-1_-1-
5 11
i . 2
7 2
e «E f \/g
3 3
3445 2(4-+/3) 6(5++/2)
5 a . ¢ o Ne)
4 13 23
6 x-—y
7 & 3+242 b ity
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Rules of indices

1 a 1 b 1
2 a 7 b 4
3 a 125 b 32
4 a L b -1-
25 64
3
5 a 3—;- b 5¢
¢ x d LZ
2x
!
ey o
g 2 h x
6 a l b l
2 9
d l e i
4 3
7 a x! b X7
2 1
g X e x ?
1
8§ a — b 1
e
1
d U e —
Jx
1
9 a 5x? b 2x™
L _t
4 2x°? e 4x *
10 a X +x” b +x
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Factorising expressions

1

3

1

2

DBO/GAT 2018

“

2% (3x ~ 5p)
SeAH5 = 2x + 3p)

a  (x+3)x+4)
¢ {(x-5x-6)
e {(x—-9(x+2)
g (x=-8)x+5
a  (6x—"T)b6x+ 7y)
¢ 20a-10bc)(Ba+ 10be)
a  (x—1}2x+3)
¢ (2x+D{x+3)
e (5x+3)(2x+3)
. 2(x+2)

x-1

x+2
¢

X

x+3
e

X

3x+4
a

x+7

2-5x
¢

2x-3
(x+5)
Ax+2)

a

¢

€

a

2

(x+27 -1

(x—4) ~ 16

x-1¥+6

2v—2)" - 24

b

= =~ =

b

d

|

o

18b* (36 + 5a°)

(x+7)(x—2)
(x -8} x+3)
(x + 5)(x —4)
(x -+ Dix—~4)

{2x = 9)(2x + %)
(Bx+ D{2x+3)

(3x— D(3x-4)
2(3x — 2)(2x =5)

2x43
3x-2
3x+1
x+4

Completing the square

(x—5)*—28

{(x+3¥-9

( 3T 17
x+=| =
2) 4

Ax— 1) =20
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¢ 3x+2P-21 d 2(x+§) 3
2 2
3 a 2 ,‘c+—3—) +§?— B 3 x_.luJ _1
4 8 3 3
¢ 51:—3—)—i d 3\7+§—J+1—1~
10 20 6 12

4 (Sx+3¥+3

Solving quadratic equations by
factorisation

1 =a x=00r:c:—3 b x=00rx:z
3 4
¢ x=-Sorx=-2 d x=2orx=3
e x=-lorx=4 f x=-Sorx=2
g x=4dorx=6 h x=-6orx=6
i x=-Torx=4 j x=3
k x=—l orx=4 1 x:—3 orx=>5
Z 3
2 a x=-2orx=5 b x=-lorx=3
¢ x=-Borx=3 d x=-6orx=7
e x=-Sorx=35 f x=-dorx=7
g x=~?iorxz2L h x= - orx=2
2 3

Solving quadratic equations by
completing the square

1 a x=2+ﬁ0rx:2—ﬁ b x:5+«/iorx:5—x/ﬁ
¢ x:4+ﬂor,r=4~@ d x=1++7 orx=1-7

e x=-2++65 orx=-2-4f65 x:~3+\/@ 0rr=w3_\/@

10 ’ 10

ey

2 a x=1+14 orx=1-+14 b x=—3+24550rx=—3m2ﬁ3
5+13 5-13
2

orx=
2

c xXx=
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Solving quadratic equations by using the
formula

NE) B 32 W2

1 a x=-l+—orx=-1~— b x=1+-——orx=1-—
3 3 2 2

. 7+;/a e T2

2
—3+4/89 —3-4/89
3 x=——orx=
20 20
4 a x:7+ﬁorx=7_ﬁ

g
b x=—1+«/ﬁorx=—1ﬁx/m

2
¢ x=-—l§ orx=2

Sketching quadratic graphs

76
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5 a
¥
6
0 2713 X
(24, -9
YA

.

—!1 9] X

Line of symmetry at x = —1.
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[
v y
}
o p
o v 7
-4
f
o.1 J-
T
Y 3\ ¥
c
y
B4 Y4 2 4
: 2, &)
JA\N :
(3] é 2 I3

0

=Y
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Solving linear simultaneous equations
using the elimination method

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

3 x=2,y=-5

6 x=-2,y=5

Solving linear simultaneous equations
using the substitution method

I x=9vy=35

2 x=-2,y=-1

1
3 x=1L y=31

DBO/GAT 2018
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Solving linear and quadratic simultaneous
equations

1 x=1,y=3
9 13
X=—-—, = ——
5 5
2 x=2,y=4
x=4,y=2

t=2,y:—

4 x=4,y=
EUINE:
5077

5 x=3y=4

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

7 x=0,y=5
x=-5y=0
8 x= 3,y 3
x=3,y=5

1 x==,y=6

11 x= l+~f§ —1+J§

2 YT T
x= I_J;,yz 1=
2 2

1 = —1;\/7,}): 3-1-2\ﬁ

AT 34T
;7 2

79
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Solving simultaneous equations graphically

1 a x=2,y=5
b x=2,y=-3
x=-05y=25

2 a x=-2,v=12
b x=05y=05
x=—l,y=-2

3 a x=ly=0andx=4,y=3
b x=-2,y=7andx=2,yv=-5
¢ x=-2,y=5andx=-1,y=4

4 x=-3,y=4andx=4,y=-3

5 a i x=25y=-2andx=-05y=4
i x=24l, y=—-1.83 andx=—-0.41, y=3.83

b  Solving algebraically gives the more accurate solutions as the solutions from the graph are
only estimates, based on the accuracy of your graph.

Linear inequalities

1 a x>4 b x<2 ¢ <1
d x>-% e x>10 f x<-15
2 a x<=20 b x<3.5 ¢ x <4
3 a =x<-+4 b —-1<x=<5 c x=1
d x<=3 x>2 <6
4 a 1.‘<i b naz
2 5
3
5 a x<-6 b x<—2—

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

30
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Quadratic inequalities
1 7=x<4

2 x<-Zorx=z6

3 l<x<3
.

“

4 x<—E 01'Jc>l
2 2

5 I<x<4
6 -3<x<2
1
7 2<x<2=
2
8 rs—i orxz-s—

Sketching cubic and reciprocal graphs

1 a i-C
i1—E
it~ B
iv—A
v—F
vi—-D
b i iv

/ /snormat

15 \ X
tangent
N g 0
P
. nermal

vi Y4

\ Fasy

\ 3
DBO/GAT 2008 5\
tangent -~ X \

\
normal

Y




—

6 YA
fo "
0 "
10

=R
N|—=

-

232 Y
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:

;

:

1
=Ry

1

5

1

1
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Straight line graphs

1 a m=3c¢c=5 b m=ﬂ~2—,c=~7
— _ 3 = -
¢ m—2,c——; d m=-l,¢c=5
e m=ﬂ?5«,c=wlor—,.l f m=-5c=4
3 3 3

2
Gradient | y-intercept | Equation of the line-

5 0 y=15%
-3 2 y==-3x+2
4 =7 y=4x-7

3 a x+y+id=0 b 2x—y =10

¢ 2x-3y+12=0 d 6x+5y-+10=0
4 y=4x-3

5 y:—%x+7

6 a y=2x-3 b yz—%x+6
¢ p=5x-2 d y=-3x+19

3 3 )
7 y= —Ex +3, the gradient is -5 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 [l, %J or (4, —3).
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Parallel and perpendicular lines

The cosine rule

1

2

3

The sine rule

1

2

3

a y=3x-7
=-1

¢ y=-ox

y=-2x-"7

a y=—lx+2

2

¢ y=-4x+35

a y=—%x

a Parallel
d Perpendicular

a x+t2y—4=0

a 646cm
a 22.2°

a 137cm

a 433cm
a 42.8°

a 8.13cm
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o

y=-2x+35

3
= +8
¥ Zx

Neither
Neither

x+2y+2=0

926 cm
52.9°

76.0°

s

Perpendicular

Parallel

y=2x

70.8 mm

122.9°

452 mm

53.6°

970 cm

93.6°

6.39 e

28.2°
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Areas of triangles

1 a 181cm? b 18.7 cm?
2 510cm

3 a 62%cm b 84.3°

4 153cm

Rearranging equations

c 693 mm?
c 5.73 cm
3 =2
D
6 x= 4
a-+4

9 d:b—c
X

13 g3

24y

o3Py t2pgy | yB+29)

1 d:E 2 w=P_23
i 2
4 =177 s =2
r 2a-1
7 y=2+43x 8 _3xl
x+2
10 :2h+9 1" . 1
Tk x+7
A L1
13 a r=,— b F=3=
T dg
P R4
¢ i d =, -
T2 2mh
14 a2 x:abz b . 3dz
cdy drcpy
) bsi
15 sinB= sin 4
a
2 2 2
16 cosBza +0 b
2ac
17 2 x=4FP7 b
g-—ps 3p—apq
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3—aq

d

58.8°
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Area under a graph

1 34 units®
2 149 units?

3 14 upits®
4 25% units?
5 35 units?
6 42 units®

7 26% units®

8 56 units®

9 35 units?

10 6& units?
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