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1  Welcome to Nail it!

2 Knowledge check W

Number
6 Indices and surds

& Accuracy and bounds

Algebra

10 Brackets and factorising
12 Straight-line graphs

14 Parallel and perpendicular
16 Quadratic equations

186 Sequences

20 Completing the square
22 Simultaneous equations
24 Equation of a circle

26 Quadratic inequalities
28 Transforming graphs

30 lteration

32 Algebraic fractions

34 Functions

36 Algebraic proof

38 Estimating gradients
40 Areas under curves

42 Using algebra

Ratio and Proportion
44 Ratio and proportion

46 Growth and decay

48 Proportionality formulae

A small bit of small print

ontents

Use this guick quiz to check that you are
confident with the core skills and knowledge
you need for the Fearson Edexcel GCSE (9-1)
Mathematics Higher exam.

Geometry and Measures
50 Trigonometry

52 Sine and cosine rules
54 Sectors of circles

56 Triangles and segments
5& 3D lengths and angles
60 Transformations

62 Congruent triangles

64 Similar shapes 1

66 Similar shapes 2

68 Volume and surface area
70 Using circle theorems
72 Proving circle theorems
74 Vectors

76 Geometry and algebra

Probability and Statistics
786 Cumulative frequency graphs

&0 Histograms

&2 Representing probabilities

&4 Probability and algebra

Check your understanding with
complete worked solutions to all
the Exam practice guestions.

Pearson Edexcel publishes Sample Assessment Material and the Specification on its website. This is the
official content and this book should be used in conjunction with it. The questions in the Exam practice
sections have been written to help you revise topics and practise answering exam questions. Remember — the

real exam questions may not look like this.
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This book provides revision and practice to help you nail down a top grade in your
Pearson Edexcel GCSE (9-1) Mathematics exam. Designed for students aiming

for a grade 7, & or 9, it’s packed with exam tips, support for tricky topics, and
exam-style practice questions to make sure you are ready to tackle the toughest
questions and achieve top marks.

[}
H'GE':‘}‘V _ Had a look D Nearly there D Nailed it! E

Track your progress by ticking these boxes.
Parallel and perpendicular

What's it all about?

For more help, check out these pages in |_~® I you know the gradient of a line you can find the gradient of a line parallel or
perpendicular to that line.

the Revise Fearson Edexcel GCSE (9-1) Paralll lines have the same gradient.  Perpendicular means at right angles.
Mathematic5 Higher Revision Guide These three lines all have a gradient of 1. If a line has gradient m then any line 4

perpendicular to it will have gradient =g

Revise the key facts for this topic. |

. o de;i;;\ le
Worked exam-style questions show you T Berec TS

. . Aline L passes through the points (=3, 6) and (5, 4). dient of line L.
exactly how to tackle those trickier S| Anothcrline, P, is perpendicular to Land passes. | | 21 e [ lepes down 20the
. through the point (0, 7). gradient is negative.
questions and how to set out your answer. Find the equation of line P. @marks) 3. Use — to calculate the
Gradient of line L gradient of P.
| 2 1

If mis a fraction. you can
just find its reciprocal and
change the sign.

4. You know P passes through
(0, =7). Use m = 4 and

6 4 (-3
Gradient of line P
1

—— = ¢ = —7 to write the
P passes through (O, —7) G € puation of e P.
Equation of P is: y = 4x — 7 Check it}

If two lines are perpendicular
| | the product of their gradients

61— g x4=-17
ST
Hadago [ | Nearly there [ | Naileain [ | | ALGEBRE
Check that you are on track for a top
1. Solve (2x - 5 = 5x @marks) oo —— . .
| e 1 grade with these exam-style questions.
equation into the form L— o R
a4 bx+c=0. There are fully worked solutions at the
back of the book.
. AV o |

If you can't see how to
factorise, use the
.......................... Quadratic formula.

2. The diagram shows two right-angled triangles.
)Knowledge
check

e The formula for the
i et A A

% x base X height

Top tips for exam success.

2 fem Sem

) ) Reminders of key information and core
The ratio of the area of triangle A to the area of triangle
e = skills — you need to be confident with
L | ind the value of x. Give your answer correct to Problem =
SR these to help you achieve that top grade.

3 significant figures. (4 marks)
Area A:Area B = 3:1
S0AeaA =3 x Area B,
Use this information

Bl \ Super strategies to help you master
problem-solving questions.
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®Knowledge check

If you’re aiming for a top grade, you
need to be confident with core skills
and knowledge, such as solving linear
equations or working with fractions,
decimals and percentages. Take this
quick quiz to find out which skills you
might need to brush up on before
tackling the topics in this book. Tick

the correct answer for each question.

The answers are on page 66.

1. Express 600 as a product of its
prime factors.

[]A 22x52x6
[]B 22x32x5
[]C 22x3x3
[]D 2x3x10?

10X73

2. Write 7

DA 729
DC 723

D B 72
D D 713

3. Round 0.0473508 to 3 significant figures.

[]A 0.047
[]C 0.0474

[[]B 0.0473

[]D 005

8 75

3 9
|:|A6§ |:|B4§

Revise core skills

Use the Revise Pearson
Edexcel GCSE (9-1)
Mathematics Revision Guide

if you need to revise any of the core
skills covered in this quiz. The green
arrow next to each question tells you
which page to look at for more help.

7 —asa single power of 7.

6. The length of a carrot is 20cm,
rounded to the nearest cm. What is
the upper bound for this length?

[]A 205cm

[]C 25cm

7. This combination lock uses two
letters from A to Z and two digits
from 0 to 9.

[]B 20.49cm
|:| D 19.5cm

Work out the total

cClXx|(0]5

number of possible combinations.

[]A 67600 []B 72
[]cC 6760 []D 260

8. Simplify (x?y)?
D A x2y3
I:I C x)°

9. Expand and simplify
3(4a + b) — 2(a — 2b)

I:l B %)
D D x6y3

\
T

7 1
[]c 35 [ID 53

5. Write 736000 in standard form.
[]B 736 %103
[]D 736x10°

[]A 10a-b

[]C 9a+7b

[]B 10a+7b

[]D 5a+b

10. Expand and simplify (2x + 3)? «

[]A 42+9 [ ]B 22+6x+9
[]C 42+12x+9 [ ] D 42+6x+9

[]A 736x10°
[]cC 736x10°

94. Work out 1Z X 32



Dll. Factorise x> — 4x — 12

[]A 4x(x-3)
[]B (x-4(x+3)
[]C x-6)x+2)
[]D (x-4y

DIZ. Solve 6x +2 =8x — 1
[]A x=075 []B x=2
[Jc x=-1  []D x=15

»13. P=50>-20R
Find the value of P when Q =4
1 and R=-3

1 []A 76 []B 104
[]cC 112 []D 56

»14. Find an expression for the nth term

of this sequence.
8 11 14 17 20

[]A 3n+5 []B 5n+3
| []C 8n+3 []D 20-3n

»15. Find the equation of this straight line.

4

17.

18.

19.

20.

Copyrighted Material
16.

Match this graph to y
the correct equation.

I:lA y=3-x?
|:|B y=x*-3 0
|:|C y=x*+3

|:| D y=x3

Solve the equation x> — 10x + 16 =0

I:I C x=8orx=2
|:|D x=—-8orx=-2

Solve the simultaneous equations
Sx+6y=5

x—2y=9

[]A x=-3,y=15

DB x=4,y=-25

I:I C x=25,y=5

|:| D x=-3,y=-15

Solve the inequality 3x + 1 <x—5

M =6R-20
Rearrange the formula to make R
the subject.

_M+20
[]a r=Mt20

[]B R=6M+20

[Jc r=%+2

(1D R=¢(M-20)
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f(x) = (2x — 3)?
Find f(-1).

[]A -25 []B 1
[]c -1 []D 25

Work out 15% of £900

[]A £145 [ ] B £1035
[]cC £135 []D £180

The ratio of juice to water in a
drink is 3:2

The total amount of drink is 600 m/.
How much juice is in the drink?

[]A 200m/ [ ]B 360m/
[] c 400m/ []D 450m/

In a sale, prices are reduced by 20%.
The sale price of a phone is £144.
Work out its original price.

[]A £180 []B £172.80
[]cC £192 []D £115.20

A cyclist travels 84 km at an average

speed of 15km/h.
Work out the total time taken.

|:| A 4.5 hours |:| B 0.18 hours
[ ] C 1260 hours [_] D 5.6 hours

The diagram shows a solid
brass cuboid.

S5cm

4cm 12cm

The density of brass is 8.6 g/cm?.
Work out the mass of the cuboid.

[]A 498¢ []B 279¢

[]C 2064g []D 143ke

27. Work out the size of the angle
marked x.

B

Y
Y

41°

N
A CWE

D
[]A 52

[]B o
[]c s7 []D 93

28. A is a regular octagon and B is a
regular pentagon.

[]A ur []B 135
[]c 108 []D 243

29. Work out the length of BC in this
right-angled triangle, correct to
1 decimal place.

4 18cm B

23cm L‘

C
[]A 50cm []B 143cm
[]C 292em  [] D 205.0cm

30. Work out the size of the
angle marked x in this
right-angled triangle, to
the nearest degree.

[]A 55
[]c 46

28 cm

[]B 35
[]D 44

Work out the size of the angle marked x.

I

40cm C
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Work out the area of this trapezium.

7.2m

4.(im

8.4m
(1A 33.6m []B 624m?
[]c 3t2m>  []D 372m?
Work out the w
volume of this T
cylinder, to the 10cm
nearest cm?. l
[]A 377em®*  [] B 1131cm?
[]C 360ecm® [ ] D 1885cm?

Describe fully the single
transformation that maps triangle P
onto triangle Q.

VA

IS N

s}
VvV

1
T

il 4

| 10 4

A
4L 7

|:| A Reflection

I:l B Rotation

[ ] C Rotation 180° about (2, 2.5)
I:l D Reflection in the line x = 2

The bearing of point P from point
Qs 208°.
Find the bearing of point Q from

point P.
[]B 28°

[]A o1
[]C o2¢° [] D 388°

35.

36.

37.

38.

_ (-2 _(3
p=(7)anda=(2)
Work out the vector p — 2q
4 -1
Oa (&) Os (5)
-4 -8
Oc () Ov ()
The table shows the number of goals
scored by a team in 40 matches

Goals of112(3]4
Frequency IfIs{8 5|1

Work out the mean number of goals
scored per match.

|:| A 2 goals |:| B 8 goals
|:| C 1.25goals |:| D 2.5 goals

The table shows the probability of
each score on a biased dice.

Score 1 213(4]15]|6

Ol x| x| x| x

Probability 2x

Ravi rolls the dice. Work out the
probability that it lands on 6

[]A 02 []B 03
[]c 036 []D 12

The two-way table shows the number
of boys and girls in a class who are
left- and right-handed.

Boys | Girls
Right-handed 11 12
Left-handed 3 4

A girl is picked at random. Work out

the probability that she is left-handed.

1
|:|B§
e
0

1
DAZ

2
DCE

[l
o
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Indices and surds

What’s it all about?

Learn the index laws for dealing with powers of numbers or letters.

amxan=am+n

43x47=43+7=410

(am)n —_— amn

Surds

You can use surds to write exact values using square roots.

) Vab =va x Vb VB =4 x 2 = 22

¢ [2 _ ¥a 3 V3 V3
v E-f Bt

Worked example
—R)2 3 .
| Show that (3 — V8)2 can be ertten in the form { 9 Knowledge
p + ¢qV2, where p and g are integers. (3 marks) check

- (83-VB8)(3—8) =9 —-3V8 - 3V8 +V&8V& ,  Use FOIL to multiply

Ul \\ m :
| = ‘\\\\\\\\L g o'ut brackets:
First: 3 x 3
7 =17 -6 X 22 ~ Outside: 3 x —/&
=17 — 122 Inside: —/8 x 3

1  Last: V8 x VB =8
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Hadago | | Nearly there | | Nailed it! [ | NUMBER
Exam practice

o 27 % Work out the powers
- 1. (a) Work out the value of (6_4> (2 marks)  one step at a time.

Remember (%)—1 = %

x_ 1 P | :
(b)2" =+ 2 =42 =1
1 2 V2 O Problem
Work out the value of x +y + z (2 marks) OO solved!

Write each expression
as a power of 2 to find
the values of x, y and z

| 20 + 12 o ~ i
2. Show that Bl can be written in the form a3 — b, \ou need to rationalise |

where a and b are integers. (3marks)  the denominator in this
| expression. You can do
this by multiplying the
7 top and the bottom of
the fraction by V3 — 1

| Po\ Exainers

Check that you have

written your final

4 answer in the form
asked for in

1 the question.
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ccuracy and bhounds

What’s it all about?

When amounts are rounded, the actual amounts could be greater or less than
the recorded values. You can show the range of possible actual values using an

error interval. Here are two examples:

If x = 4.7 to 1 decimal place, then the error interval for x is
4.65 < x<4.75

If y = 840 to 2 significant figures, then the error interval for y is
835 < y < 845

This value is called the This value is called the
lower bound for y upper bound for y

To give an answer to an appropriate degree of accuracy:

Calculate the Calculate the Choose the most accurate ‘
lower bound upper bound value that both bounds |
| |

for the answer. | for the answer. | would round to. |

Worked exain

- A cylinder has a volume of 115cm?, to the nearest / OO ggfblgvm
- cm’. Its radius is 2.3 cm, correct to 1 decimal place. (O VEC

0 3 0 0 h@l@ht = \/O'Um@
Find the height of the cylinder to an appropriate T X radius?
- degree of accuracy. You must explain why your To find the upper bound
answer is to this degree of accuracy. (4marks) for the height, use the
upper bound for the
Upper bound | Lower bound ! volume and the lower
Volume 115.5 cm? 114.5 cm? g Pound for the radius,
Radius 2.35cm 2.25cm To find the lower bound

for the height, use the

| UB for height = — 1122 = 706218..  lower bound for the
7 X 2252 vol
ume and the upper

| . _ 114.5 _ bound for the height.
LB for height 7 X 2352 6.59963... 9

Height = 7cm (1 s.f)
UB and LB both round to 7cm to 1 s.f.

8



Copyright aterial

Had a go D Nearly there

Exam practiQeJ
1 b

a = 20m to the nearest metre.
b = 17m to the nearest metre.

Calculate the lower bound for c. (4 marks)

2. Poppy is riding her bike to school. She travels a distance
of 0.85km, at an average speed of 7.1 m/s.
Both figures are correct to 2 significant figures.

By considering bounds, work out the time taken for
Poppy to complete her journey. Give your answer to a
suitable degree of accuracy.

You must show your working and give a reason for your
final answer. (5 marks)

| Nailed it! [ |

NUMBER

1\ iiners R

It you are using bounds
in a question, it'’s a |
good idea to write

the upper and lower
bounds for each value
before you start,

Knowledge

check
Use Pythaq)oras’
theorem: a2 = b? + ¢?

Knowled
sy ledae |
Learn the formula

triangle for speed,
distance and time:

AN

Make sure your units
are consistent before
using the formula.

You need to work out
the upper and lower
bounds for the time,
then choose the most
accurate value that both
of these bounds would
round to.
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What’s it all about?

Expanding triple brackets

Cap_ﬁrighted Material
Nearly there

[ | Nailed itt [ |

rackets and factorising

Follow these two steps to expand the product of three factors:

Choose two of the factors.
Expand and simplify them,
then write brackets around
the result.

Factorising ax® + bx + ¢

If the coefficient of x? is more than 1,
find two numbers that add up to band
multiply to make ac. For example:

8x%2 + 22x + 15
ac =120 =12 X 10, and 12 + 10 = 22
so 8x% + 22x + 15

= 8x%2 + 10x + 12x + 15

= 2x(4x + 5) + 3(4x + 5)

= (4x + 5)(2x + 3)

KNorked exa

~ Show that
- (x+52Bx—2)=3x*+28x2+ 55x — 50
- for all values of x.

Multiply every term in this
expression by each term in
the third factor. Then simplify
by collecting like terms.

Difference of two squares

You can factorise expressions that are
written as

(something)? — (something else)?
Use this rule:
a2 —b2=(a+ b)(a—b)
x> — 36 = x> — (6)?
=(x+ 6)(x — 6)
36 is a square number.
36 =6%2s0a=xandb=6 |

(3 marks)

(x+ 5)x + 5)3Bx — 2) = (x2 + 10x + 25)(3x — 2)
= 3x3 + 30x2 + 75x — 2x2 — 20x — 50
= 3x3 + 28x%2 + 55x — 50

.
OEm
X+ 52 = (x+ 5)x + 5)

=x"+10x+ 25

10

N

In a ‘show that’ question
You must show each step
of your working clearly.
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Had a go D Nearly there | | Nailed it! D ALGEBRA
Exam practicej
1. Factorise 5x2+ 13x + 6 (2 marks) 7

2c=30and b=13,
50 look for two numbers
that add up to 13 and
multiply to make 30.
| Use these numbers to
split the x term into [
two terms.

2. Show th3at (2x + 1)(x — 5)(4x — 3) can be written in the
1 form ax3 + bx? + c¢x + d where a, b, ¢ and d are ()% ng‘})elg'm

| the number term to
check your answer:

2x X X X 4x = Ex3

soa=38

20 @ = 15

- 3. F ise x? — y?
(a) Factorise x* — y (2 marks)

1 (b) Hc;:nce, or otherwise, simplify fully _
N i Gmarks)  ANF et

If a question says
1 ‘Hence, or otherwise’
you can save time by
| using your earlier
answer. In this case,
set x = p? + g% and
y = p? — g% and use
the answer to part (a).

11
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Straight-line graphs

What’s it all about?

You need to be able to find the equations of straight lines confidently.

Given one point and the gradient: Given two points:

Substitute the gradient for miny = mx + ¢ Draw a sketch showing the two points“
v

Substitute the x- and y-values given into Work out the gradient of the line

the equation using a triangle ‘

f 4 . 4

Use method 1 (on the left) and one of |

the points given to find the equation l

Solve the equation to find ¢

f L 4

Write out the equation

Mid-points =3 +5 8+(-3)
A line segment is a short section of \ /

1

a straight line. (=3, 5)x‘\x%
You can find the mid-point of a line segment Mid-point (5, —3)

if you know the coordinates of the ends.
Coordinates of mid-point = (average of x-coordinates, average of y-coordinates)

Worked example "

A line passes through the points with
coordinates (1, 5) and (2, 7).

i Drawing a sketch will
~ help you check that your

~ Find the equation of the line. (3 marks) /
O

! answer makes sense.
~ Gradient, m = T 2 S
Equatm?n ofline:y=mx+c—-y=2x+c¢ b Knowledge
For point (1,5), x=1,y =05 2

' Substitute these values into the equation: The equation of a
5=24+c—-c=3 WY straight line is
The equation is y = 2x + 3 Y = mx + ¢ where mis
| K 4 - the gradient and (0, ¢)
12 is the y-intercept.
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Exam practiceJ
1. The line L has gradient 3 and passes through the point (2, 1). m

You can find the
y-intercept by ‘counting
back’. The gradient is 3,
50 for each unit across,
the line goes 3 units

up. The line passes
through (2, 1) and
T—(2x3)= -5,

S0 it will pass through

(O, —5).

Find the equation of the line. (2 marks)

2. A straight line passes through the points (2, 7) and (8, —1). Find the equation in
the form y = mx + ¢,
then multiply through
by a suitable number
and rearrange.

Find the equation of the line. Give your answer in the
form ax + by = ¢, where a, b and ¢ are integers. (3 marks)

3. A straight line passes through the points with coordinates

- 1 |
(=5,2), (1, k) and (3, 2k). 0% |

Find the equation of the line. (4 marks) The gradient between

each pair of points must
be the same. Use this

fact to find the value of

k, then find the equation.

13
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icular

Parallel and perpenc

What’s it all about?

If you know the gradient of a line you can find the gradient of a line parallel or
perpendicular to that line.

Parallel lines have the same gradient. Perpendicular means at right angles.

These three lines all have a gradient of 1. If a line has gradient m then any line
perpendicular to it will have gradient —4;

%7

1. Draw a sketch to find the
A line L passes through the points (=3, 6) and (5,4). gradient of line L. ,
Another line, P, is perpendicular to L and passes 2. The line slopes down so the
- through the point (0, =7). ¢ gradient is negative.
~ Find the equation of line P. (Bmarks) 3. Use —% to calculate the
Gradient of line L gradient of P.
| = %2 = _71 I¥ mis a fraction, you can
- f ind i i | and
! : : just find its reciproca
Gradlint of line P change the sign.
=g =4 4. You know P passes through

Z (0, =7). Use m = 4 and

| P passes through (O, —7) e= =7 te Write the
| ‘ equation of line P.
Equation of Pis: y = 4x — 7 " Check it!

If two lines are perpendicular
the product of their gradients

15—1:‘%X4=—1‘/

14
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Exam practiQeJ

1. The diagram shows a parallelogram.

Knowled
Qrolede

A parallelogram has
two pairs of parallel
sides, so CD is parallel

A C to AB.
1Y 10" x

y

1 18

Sketch the line on the
7 diagram, and check
that the equation looks
Find the equation of the line that passes through C and is roughly correct.

perpendicular to AD. (4 marks)
1 Probl r
........................... B e
2. The point 4 has coordinates (p, 2p) Start by writing an |
- The point B has coordinates (7, 4) expression for the [
The line with equation 5y — 2x = 3 is parallel to the line gradient of AB in terms
| segment AB. of p.
Find the value of p. (4 marks)
| Knowledge
check
| To find the gradient
of the line with
- equation 5y — 2x =3,
rearrange it into the
| | form y = Mmx aF @
D= e

15
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Quadratic equations

What'’s it all about?

Quadratic equations can have two real solutions, one real solution or no
real solutions. To solve a quadratic equation, write it in the form:

ax® +bx+c=0

If you can, factorise the You can use the quadratic formula:
left-hand side then set each —b+b2 — 4ac
factor equal to zero and solve X = 22

to find the solutions.

;Norked: example

The diagram shows a rectangle. The measurements are A
- given in cm. _ You might need to
form and solve a
4 __ quadratic equation
& N 5 solve a problem.
2x + 1 "~ Set the area of
the rectangle
equal to 60, then
 Find the perimeter of the rectangle. (5 marks) rearrange and |
@2x+ Nx + 4) = &0 solve the equation.
2x2+ 8x+ x+ 4 =60 '

2x2 4+ 9x — 56 =0 ]
- Method 1 Method 2 , o%

x+4

- The area of the rectangle is 60 cm.

(X 7+ 8 L —9 +4/92 -4 x 2 x(—=56) Lengths must be
oy 27— O\ 0 9403 2 X2 \\\\ positive numbers.
| 7 L 'bfo);hzd‘_é o
-7 _ _ ime
X=5 Xx==8 = 3.5 or 7/5 ot nsions
length = 8, width = 7.5, so - negative, so
perimeter = 2 X 8 + 2 X 7.5 = 31cm you can ignore

LAl s Ao nA A P W . S~ this solution.

16
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Had a go D Nearly there | | Nailed it! D ALGEBRA
%
* 1. Solve (2xx = 5)° = Sx (3 marks)

Expand the brackets,
then rearrange the

7 equation into the form
ax? + bx + ¢ = 0.

* 1\ iiner

If you can’t see how to
7 factorise, use the r

........................... quadratic formula.

Knowledge
check

| X+ 2cem The formula for the
1 A S area of a triangle is:
1

2x — lem 5cm > X base X height

2 The diagram shows two right-angled triangles.

The ratio of the area of triangle A to the area of triangle
1 Bis3:1. i

1 Find the value of x. Give your answer correct to {) -
3 significant figures. (4 marks) ~ O{FENTY

Area A:Area B = 3.1 |

soArea A = 3 X Area B,

Use this information
| to set up and solve a
quadratic equation.

17
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Seguences

What’s it all about?

In an arithmetic sequence the difference In a geometric sequence the ratio

between consecutive terms is constant. between consecutive terms is constant.
-2.5 25 -25 -2.5 X3 X3 X3 X3
4 1.5 -1 —-3.5 -6 3 9 27 &1 243 ...

Quadratic segquences

The nth term of a quadratic sequence
can be written as

Finding nth terms

You can find the nth term of a quadratic
sequence by looking at the second
U = an® + bn + ¢ differences. The sequence with nth
" term an® + bn + c will have second

where a, b and c are numbers and a # O. differences equal to 2a.

- The first five terms of a quadratic sequence are

3 11 25 45 71
| Find an expression, in terms of #, for the nth term
of this sequence. (3 marks) The second difference is
S 1M1 25 45 71 || icient of n®
A \\\\\\\\\\\\\\\\\\\\\\\\ +'6,b503:che coefficient or 1
+& +14 +20 +26 -~ will be 5.
N AN AN S

1 +6 +6 +6
Pa=6s0a=3
U =3 +bn+c

Work out v — 3n? for

n 1 2 3 4 5 \‘\\\\\\\\\\\\\\\\\\\\\* each term. This will be an
U 3 | 11 |25]|45 | 71 - arithmetic sequence.
3n? 3 12 | 27 | 485 | 75 ¢
v—3n | O | -1 |-2|-3|—-4
u — 3 =—n+1

750Um:3l72—l’7+1

18
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" Exam practice

- 1. The first three terms of a geometric sequence are

8 2p p+12
where p is a positive constant.

(a) Find the value of p. (3 marks)

(b) Find the 5th term of the sequence. (2 marks)

. Here are the first five terms of a sequence.
3 10 21 36 55

Find an expression, in terms of #, for the nth term of
this sequence. (3 marks)

. The rule to get from one term to the next term in a
sequence is:

Add 3 then multiply by &

where k is a positive constant. The second term is 19 and
the fourth term is 145.

Find the first term in the sequence. (5 marks)

| Nailed it! | |

ELGEBRA

—_

S
Q,O solved!

The sequence s
geometric so the ratios
between consecutive
terms are constant:

2/7_/94-12
B8 2p

This is a quadratic
sequence. Find the
second differences
then draw a table like
the one in the Worked
example opposite.

Use the second term
to find an expression
for the fourth term in
terms of k.

Don't assume that
answers will be integers.
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ompleting the sguare

What’s it all about?

You can use completed square form (x + p)? + g or a(x + p)® + g to solve
quadratic equations and find the turning points of graphs. Use this identity to help
you complete the square when the coefficient of X2 is 1:

b\? _ (b)\?
x2+bx+cz(x+—) —(—) + c
/ 2 \2 .
Halve the x-coefficient to find the number in

the brackets. Then subtract the square of this
number outside the brackets.

2
_(E) + ¢ are number terms
s0 you can combine them.

Turning peints \ Ya y=x
The graph of y = (x — a)2 + b has a turning |
point at (a, b). You can think of it as a
translation of the graph of y = x? by

the vector (Z)

y=Kx—3a*>+b

(a,b)
There is more about transformations of graphs >
on page 28. o X
orked example

| . . ¢ Probl

(a) Show that 3x + 24x — 1 can be written in the 0%

form a(x + p)> + ¢ where a, p and ¢ are integers. o
u
(3 marks) can complete the

square in ax* + bx + ¢
when a # 1 by taking a
factor of a out of the
first two terms.

3¢ 4 24x — 1= 3(¢ + 8x) — 1
= 3((x + 42 — 16) — 1
= 3(x + 42 — 48 — 1
= 3(x + 4)2 — 49

| (b) Hence write down the coordinates of the
turning point on the graph with equation

y= 3Ix2+24x — 1. (1 mark) |
The turning point will

(=4, =49) ¥ occur when (x + 4)2 = O.
S ot Mttt et Sl . I S This happens when x = —4.
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