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PR – converting a fraction into a decimal

Recall from earlier – definition of a RATIONAL NUMBER
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Terminating or Recurring? 
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Recurring Decimals to fractions
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Recurring Decimals Notation

Examples: how do we write the following using ‘dot’ notation: 
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Recurring Decimals to Fraction – Algebraic Proof

How do we ELIMINATE the recurring part of a decimal.

Take for example 𝑥 = 0. ሶ1 ሶ7 ( or 0.17171717171717….)

We can scale up 𝑥 to 10𝑥, 100𝑥, 1000𝑥 … .

Which if these would have the same recurring part after the decimal point?

So how do we eliminate the recurring part?

What about 𝑥 = 0. ሶ01 ሶ7 ( or 0.017171717171717….)

ACTIVITY: go back a page and do the above for all the questions
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Worked Example Thinking Your Turn

Express as a simplified fraction:
0.22222222…

0.8888888…

Express as a simplified fraction:
0.777777777…
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Worked Example Thinking Your Turn

Express as a simplified fraction:
0.4949494949…

0.5454545454…

Express as a simplified fraction:
0.2727272727…
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Worked Example Thinking Your Turn

Express as a simplified fraction:
0.365365365365…

0.279279279279…

Express as a simplified fraction:
0.837837837837…
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Worked Example Thinking Your Turn

Express as a simplified fraction:
1.4545454545…

2.3737373737…

Express as a simplified fraction:
4.747474747474… .
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Worked Example Thinking Your Turn

Express as a simplified fraction:
2.34545454545…

3.78989898989…

Express as a simplified fraction:
7.57979797979…
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Worked Example Thinking Your Turn

Express as a simplified fraction:
2.3456456456456…

3.7654654654654…

Express as a simplified fraction:
7.530930930930…
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Worked Example Thinking Your Turn

Write the fraction 0.1 ሶ3 ሶ6 × 0. ሶ5 as a 
fraction in its simples form

Write the fraction 0.6 ሶ8 ሶ1 × 0. ሶ1 as a 
fraction in its simples form
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Extra Notes
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Pre Requisite Work

See Skills and Exam Qs to check below:
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Bounds of Accuracy



BOUNDS OF ACCURACY



Upper and Lower Bounds (1)

I DO WE DO YOU DO

60 has been rounded to the nearest 10.

Use the number line to work out what the 
lowest and highest values could be.

1200 has been rounded to the nearest 100.

Use the number line to work out what the 
lowest and highest values could be.

Use the number line to work out what the 
lowest and highest values could be in each 

of the following cases.

60 has been rounded to the nearest 10.

2700 has been rounded to the nearest 100.

3.7 has been rounded to the nearest 0.1.

8.13 has been rounded to the nearest 0.01.

0.4 has been rounded to the nearest 0.1.

Use the number line to work out what the 
lowest and highest values could be.

2.73 has been rounded to the nearest 0.01.

Use the number line to work out what the 
lowest and highest values could be.





Upper and Lower Bounds (2)

I DO WE DO YOU DO

For each of the following:
a) Use the number line to work out what the lowest and highest values could be.
b) Write your answer to part a) as an inequality (error interval)

4.3 rounded to 1 dp. 10.36 rounded to 2 dp. ANSWER IN YOUR BOOKS

a) 4.8 rounded to 1 dp

b) 5.8 rounded to 1 dp.

c) 11.6 rounded to 1 dp.

d) 11.61 rounded to 2 dp.

e) 11.16 rounded to 2 dp.

f) 14.16 rounded to 2 dp.

g) 14.162 rounded to 3 dp.

h) 14.160 rounded to 3 dp.

Extension: Determine the error intervals (as an inequality) for each of the I Do, We Do, You Do questions in Upper and Lower Bounds (1)



Upper and Lower Bounds (3)

I DO WE DO YOU DO

For each of the following:
a) Use the number line to work out what the lowest and highest values could be.
b) Write your answer to part a) as an inequality (error interval)

8 rounded to 1 sf. 8.2 rounded to 2 sf. ANSWER IN YOUR BOOKS

a) 6 rounded to 1 sf

b) 6.4 rounded to 2 sf.

c) 6.8 rounded to 2 sf.

d) 3.4 rounded to 2 sf.

e) 13.4 rounded to 3 sf.

f) 1.34 rounded to 3 sf.

g) 0.134 rounded to 3 sf.

h) 0.1034 rounded to 4 sf.



Intelligent practice







Calculating with Upper and Lower Bounds (1)

I DO WE DO YOU DO

Two numbers 𝑎 and 𝑏 have been 
rounded.

𝑎 is 300 to the nearest 100.
𝑏 is 80 to the nearest 10.

Complete the table below.

What would the LB and UB be for

𝒂 + 𝒃

Two numbers 𝑐 and 𝑑 have been 
rounded.

𝑐 is 6000 to the nearest 1000.
𝑑 is 50 to the nearest 10.

Complete the table below.

What would the LB and UB be for

𝒄 + 𝒅

ANSWER IN YOUR BOOKS

Four numbers 𝑒, 𝑓, 𝑔 and ℎ have been 
rounded.

𝑒 is 4000 to the nearest 1000.
𝑓 is 200 to the nearest 100.
𝑔 is 120 to the nearest 10.
ℎ is 70 to the nearest 10.

Copy and complete the table below

Calculate the LB of:
𝑒 + 𝑓 𝑔 + ℎ 𝑒 + 𝑔 𝑔 + 2𝑓

Calculate the UB of:
𝑒 + ℎ ℎ + 𝑒 2𝑒 + 𝑔 3𝑒 + 4𝑔

LB UB

𝑎

300

𝑏

80

LB UB

𝑐

6000

𝑑

50
LB UB

𝑒

𝑓

𝑔

ℎ



Calculating with Upper and Lower Bounds (2)

I DO WE DO YOU DO

Two numbers 𝑝 and 𝑞 have been 
rounded.

𝑝 is 320 to the nearest 10.
𝑞 is 7.4 to the nearest 0.1.

Complete the table below.

What would the LB and UB be for

𝒑 − 𝒒

Two numbers 𝑟 and 𝑠 have been 
rounded.

𝑟 is 700 to the nearest 100.
𝑠 is 3 to the nearest integer.

Complete the table below.

What would the LB and UB be for

𝒓 − 𝒔

ANSWER IN YOUR BOOKS

Four numbers 𝑡, 𝑢, 𝑣 and 𝑤 have been 
rounded.

𝑡 is 8000 to the nearest 1000.
𝑢 is 70 to the nearest 10.
𝑣 is 8.3 to the nearest 0.1.

𝑤 is 2.78 to the nearest 0.01.

Copy and complete the table below

Calculate the LB of:
𝑡 − 𝑢 𝑢 − 𝑡 2𝑡 − 𝑣 𝑣 − 𝑤

Calculate the UB of:
𝑡 − 𝑢 𝑣 − 𝑤 3𝑡 − 𝑤 𝑤 − 3𝑡

LB UB

𝑝

320

𝑞

7.4

LB UB

𝑟

700

𝑠

3
LB UB

𝑡

𝑢

𝑣

𝑤



Calculating with Upper and Lower Bounds (3)

I DO WE DO YOU DO

𝑥 is 6200 to the nearest 100.
𝑦 is 20 to the nearest 10.

Complete the table below.

What would the LB and UB be for

𝒙𝒚

𝒙

𝒚

𝑥 is 1200 to 2sf.
𝑦 is 0.75 to 2dp.

Complete the table below.

What would the LB and UB be for

𝒙𝒚𝟐

𝒙

𝒚

𝑥 is 170 to the nearest 10.
𝑦 is 0.6 to 1dp.

Complete the table below.

What would the LB and UB be for

𝒙𝒚

𝒙

𝒚

LB UB

𝑥
6200

𝑦
20

LB UB

𝑥
1200

𝑦
0.75

LB UB

𝑥
170

𝑦
0.6



Upper and Lower Bounds with Geometry

I DO WE DO

The height and width of the triangle below have been 
rounded to 1dp.

Work out the LB and UB for the area of the triangle.

The dimensions of the cuboid below have been rounded 
to 2dp.

Work out the LB and UB for the volume of the cuboid.

4.5cm

10.2cm

1.56cm

3.61cm
0.47cm



Upper and Lower Bounds with Geometry

YOU DO 1 YOU DO 2

The height and width of the rectangle below have been 
rounded to the nearest whole number.

Work out the LB and UB for the area of the rectangle.

The height and width of the triangle below have been 
rounded to 1dp.

Work out the LB and UB for the area of the triangle.

3.5cm

7.2cm

8cm

12cm



Upper and Lower Bounds with Geometry

YOU DO 3 YOU DO 4

The height and width of the triangle below have been 
rounded as shown in brackets.

Work out the LB and UB for the area of the triangle.

The height and width of the triangle below have been 
rounded as shown in brackets.

Work out the LB and UB for the area of the triangle.

8.3cm
(1dp)

12cm
(Whole number)

830cm
(2sf)

1000cm
(1sf)



Upper and Lower Bounds with Geometry

YOU DO 5 YOU DO 6

The dimensions of the cuboid below have been rounded 
as shown in brackets.

Work out the LB and UB for the volume of the cuboid.

The dimensions of the cuboid below have been rounded 
as shown in brackets.

Work out the LB and UB for the volume of the cuboid.

1.8cm
(1dp)

7.6cm
(1dp)

3.2cm
(1dp)

2.74cm
(2dp)

11.315cm
(3dp)

0.53cm
(2sf)



Upper and Lower Bounds with Geometry – Pythagoras’ Theorem

WE DO YOU DO

Use Pythagoras’ Theorem to find the UB of the 
hypotenuse below.

All lengths are correct to 1dp.

Use Pythagoras’ Theorem to find the LB and UB of the 
missing sides below.

All lengths have been rounded as shown in brackets.

3.1cm

2.6cm

3.18cm
(2dp)

2.6cm
(1dp)

6.36cm
(2dp)

5.2cm
(1dp)

5.2cm
(1dp)

6.36cm
(2dp) 0.2cm

(1dp)

7.36cm
(2dp)

2cm
(1sf)

17cm
(2sf) 2.73cm

(3sf)

0.07036cm
(3sf)





Truncation

When we truncate a number, we find an estimate for the number without doing any rounding. To 
truncate a number, we miss off digits past a certain point in the number, filling in zeros if necessary to 
make the truncated number approximately the same size as the original number.

• To truncate a number to 1 decimal place, miss off all the digits after the first decimal place.

• To truncate a number to 2 decimal places, miss off all the digits after the second decimal place.

• To truncate a number to 3 significant figures, miss off all the digits after the first 3 significant figures 
(the first non-zero digit and the next two digits). Fill in any spaces with zeros to make the number 
approximately the same size as the original value.

Examples

Truncate 3.784 to 1 decimal place and 2 decimal places
• 3.784 truncated to 1 decimal place is 3.7
• 3.784 truncated to 2 decimal places is 3.78

Truncate 63,854 and 0.04988 to 3 significant figures
• 63,854 truncated to 3 significant figures is 63800
• 0.04988 truncated to 3 significant figures is 0.0498



Worked Example Your Turn
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A number, 𝑥, when truncated to 1 decimal place, 
is equal to 123.4.

a) Write the upper bound.

b) Write the lower bound.

c) Write the error interval.

A number, 𝑥, when truncated to 1 decimal 
place, is equal to 567.8.

a) Write the upper bound.

b) Write the lower bound.

c) Write the error interval.



Worked Example Your Turn
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A number, 𝑥, when truncated to 2 decimal 
places, is equal to 12.34.

a) Write the upper bound.

b) Write the lower bound.

c) Write the error interval.

A number, 𝑥, when truncated to 2 decimal 
places, is equal to 56.78.

a) Write the upper bound.

b) Write the lower bound.

c) Write the error interval.







[Edexcel GCSE(9-1) Mock Set 3 Autumn 2017 3H Q8] 
Kiera used her calculator to work out the value of a 
number 𝑥. She wrote down the first two digits of the 
answer on her calculator. She wrote down 7.3.
Write down the error interval for 𝑥.

𝟕. 𝟑 ≤ 𝒙 < 𝟕. 𝟒

A laser measures a distance and displays 3 metres to 
some given degree of accuracy. Find the lower and 
upper bound when the accuracy was:

To the nearest metre.   𝟐. 𝟓𝒎 𝟑. 𝟓𝒎
To the nearest cm.        𝟐. 𝟗𝟗𝟓𝒎 𝟑. 𝟎𝟎𝟓𝒎
To the nearest mm.       𝟐. 𝟗𝟗𝟗𝟓𝒎 𝟑. 𝟎𝟎𝟎𝟓𝒎

An Events Organiser planning a concert is told that a 
stadium has a capacity of 30,000, correct to 1 
significant figure. The organiser wants to ensure that 
anyone he sells tickets to is guaranteed a seat. How 
many tickets can he sell?  25000

A cube is 10m3 correct to 1 significant figure. What is 
the maximum and minimum possible side length? 

𝑼𝒑𝒑𝒆𝒓 𝒃𝒐𝒖𝒏𝒅 =
𝟑
𝟏𝟓 = 𝟐. 𝟒𝟔𝟔𝒎

𝑳𝒐𝒘𝒆𝒓 𝑩𝒐𝒖𝒏𝒅 =
𝟑
𝟗. 𝟓 = 𝟐. 𝟏𝟏𝟖𝒎

Exercise 1
1

2

3

4

N

If a time 𝑡 was 27 seconds correct to the 
nearest second, determine:
(a) The lower bound.   26.5
(b) The upper bound.   27.5
(c) The error interval.  𝟐𝟔. 𝟓 ≤ 𝒕 < 𝟐𝟕. 𝟓

If a time 𝑡 was 80 seconds correct to the 
nearest 10 seconds, determine the error 
interval of 𝑡.        𝟕𝟓 ≤ 𝒕 < 𝟖𝟓

[Edexcel GCSE(9-1) Nov 2017 3F Q23b, Nov 
2017 3H Q5b] Jess rounds a number, 𝑥, to 
one decimal place. The result is 9.8.
Write down the error interval for 𝑥.

𝟗. 𝟕𝟓 ≤ 𝒙 < 𝟗. 𝟖𝟓

[Edexcel GCSE(9-1) June 2017 3F Q23aii]
Harley’s house has a value of £160 000 
correct to 2 significant figures.
Write down the greatest possible value of 
the house.  £165000

A weight measurement 𝑤 is truncated to 
24.35kg to 2 decimal places. What is the 
upper bound of 𝑤? 24.36kg

5

6

7

8

?
?

?

?

?

?

?

?

?
?
?

?

?





Giving answer to “suitable degree of accuracy”

𝑚 =
𝑠

𝑡
𝑠 = 3.47 correct to 2 decimal places. 𝑡 = 8.132 correct to 3 decimal places. By 
considering bounds, work out the value of 𝑚 to a suitable degree of accuracy. You 
must show all your working and give a reason for your final answer.



Test Your Understanding

𝑞 =
𝑟2

𝑠
𝑟 = 2.87 correct to 2 decimal places. 𝑠 = 3.584 correct to 3 decimal 
places. Work out the value of 𝑞 to a suitable degree of accuracy, giving a 
reason for your answer.



Extra Notes
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Circle Theorems
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Circle Theorems

Parts of a Circle Non-Circle Theorems
These are not circle theorems, but are useful in 
questions involving circle theorems.
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Circle Theorems

Circle Theorems Involving Right Angles

Tip: Remember the wording in the black boxes, 
because you are often required to justify in 
words a particular angle in an exam.

Circle Theorems Involving Other Angles
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Circle Theorems

Circle Theorems Involving Other Angles Circle Theorems Involving Lengths

Page 92





Examples Non-Examples



Alternate Segment Theorem

This one is probably the hardest to remember and a particular favourite in the 
Intermediate/Senior Maths Challenges.

The angle between the 
tangent and a chord...


tangent



...is equal to the angle in the 
alternate segment

This is called the alternate 
segment because it’s the 
segment on the other 
side of the chord.



Check Your Understanding

z = 58?



Check Your Understanding

Angle ABC = 

Give a reason:

Angle AOC = 

Give a reason:

Angle CAE = 

Give a reason:

112

Supplementary angles of 
cyclic quadrilateral add up 
to 180.

136 68

Angle at centre is double 
angle at circumference.

Alternate Segment 
Theorem.

? ? ?

? ? ?

Source: IGCSE Jan 2014 (R)
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C

circle geometry and areas

12 cm
64o

26oC
C

A

B

D

A

B A

B

(1) (2) (3)

C

60o

30oC C

B
A

B A

B

(4) (5) (6)

A

D

D

E

40o
35o

30o

100o

C is the centre of a circle, radius 10 cm

area ABD ? area ABC ? area ABC ?

area ABDC ? area ABDE ?

ABD is an 

equilateral 

triangle 

D

E

area ABDE ?



C

circle geometry and areas

55o

52½o

C C

A

B
A

B A

B

(1) (3) (5)

C

15o

C

C

B A

B

A

B

(2) (4) (6)

A

D

D

25o

5o

C is the centre of a circle, radius 10 cm

area ABC ? area ABC ? area ABC ?

area ABDC ? area ABDC ? area ABDC ?

80o

D

45o



EXTENSION

check that:

sin(10o) + sin(50o) = sin(70o)

sin(15o) + sin(45o) = sin(75o)

sin(20o) + sin(40o) = sin(80o)

try to find other, similar results



EXAM STYLE QUESTIONS



EXAM STYLE QUESTIONS



EXAM STYLE QUESTIONS



Compass constructions and Loci

To ‘construct’ something in the strictest sense means to draw it using only two things:
• Compass
• Straight Edge (Apart from where a length is specified, you are not allowed to measure lengths)

• Bisect means cut into two equal parts.

• Equidistant means equal distance from
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Pre Requisite work – Standard constructions

Loci of Points a fixed distance from a given point

Instructions:
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Pre Requisite work – Standard constructions

Perpendicular Bisector of a line

Instructions:
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Common Losses of Exam Marks

A

B

Le Problemo:
Arcs don’t overlap enough, so 
points of intersection to draw line 
through is not clear.

A

B

Le Problemo:
Locus is not long enough. 
(Since it’s actually infinitely long, we 
want to draw it sufficiently long to 
suggest it’s infinite)



Pre Requisite work – Standard constructions

Drawing a Perpendicular to a Line through a Point

Instructions:
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Exercises:



Pre Requisite work – Standard constructions

Bisecting an Angle

Instructions:
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Exercises:



Angle bisectors
Q6 Construct the angle bisector of the following angles.

Q7 Construct the angle bisector of ∠ABC for each of the following shapes..

A

B

C

D

E

A

B

C

C

A

B
D

Q8 Construct a 90o angle. Q9 Construct a 45`o angle.

Perpendicular lines at a point
Q3 Construct the perpendicular bisector of the following lines through the given point.

Q4 Construct the perpendicular bisector of the following lines through the given point.

Q5 Construct the perpendicular bisector of the line AB through the given point.

A

B

C

D

E

A

B
C

C

A

B
D

Fluency Practice



Constructing Triangles

You can construct a unique triangle when you know:
Two sides and the angle between them (SAS)
Two angles and a side (ASA)
Three sides (SSS)

















• Construct triangles including an equilateral triangle 
• Construct the perpendicular bisector of a given line 
• Construct the perpendicular from a point to a line 
• Construct the perpendicular from a point on a line 
• Construct the bisector of a given angle 
• Construct angles of 60º, 90º , 30º, 45º 
• Construct a regular hexagon inside a circle 
• Construct: 

-a region bounded by a circle and an intersecting line 
- a given distance from a point and a given distance from a 
line
- equal distances from 2 points or 2 line segments 
- regions which may be defined by ‘nearer to’ or ‘greater 
than’ 

Everything in the GCSE specification



Extra Notes
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Loci
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! A locus of points is a set of points satisfying a certain condition.

Loci

Thing A Thing B

Loci involving:

Interpretation

A given distance 
from point A

Point

Resulting Locus

-
A

A given distance 
from line A

Line -
A

Equidistant from 2 
points or given 

distance from each 
point.

Point Point
A

B

Perpendicular bisector

Equidistant from 2 
lines

Line Line
A

B

Angle bisector

Equidistant from 
point A and line B

Point Line
B

Parabola

A

We can use our constructions from last lesson to 
find the loci satisfying certain conditions…



Regions satisfying descriptions

Loci can also be regions satisfying certain descriptions.

A goat is attached to a post, by a rope of 
length 3m. Shade the locus representing 
the points the goat can reach. 

Moo!

3m

A goat is now attached to a metal bar, by a rope of 
length 3m. The rope is attached to the bar by a ring, 
which is allowed to move freely along the bar. Shade 
the locus representing the points the goat can reach. 

3m

Common schoolboy 
error: Thinking the locus 
will be oval in shape.

A

B

Shade the region 
consisting of points 
which are closer to line 
A than to line B.

As always, you MUST show 
construction lines or you will 
be given no credit.



I’m at most 2m away from the walls of a building. Mark this region with 𝑅.

Scale: 1m : 1cm

Examples

Q



Scale: 1m : 1cm

Examples

I’m 2m away from the walls of a building.Q



My goat is attached 
to a fixed point A on 
a square building, of 
5m x 5m, by a piece 
of rope 10m in 
length. Both the 
goat and rope are 
fire resistant. What 
region can he 
reach?

5m

A

Examples

Q
Scale: 1m : 1cm

Bonus question:
What is the area 
of this region, is 
in terms of ?
87.5  ?











Extra Notes
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