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Worked Example Your Turn
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A number ', when rounded to the nearest 100, is equal to 
6700. Find the upper and lower bound of '.

A number ', when rounded to the nearest 10, is equal to 740. 
Find the upper and lower bound of '.

Dr Frost 310a
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A number $, when rounded to 3 decimal places, is equal to 
0.007. Find the upper and lower bound of $.

A number $, when rounded to 2 decimal places, is equal to 
0.03. Find the upper and lower bound of $.

Dr Frost 310b
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A number $, when rounded to 3 significant figures, is equal to 
612000. Find the upper and lower bound of $.

A number $, when rounded to 2 significant figures, is equal to 
35000. Find the upper and lower bound of $.

Dr Frost 310c
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A number ., when rounded to 1 decimal place, is equal to 8.2. 
Find the error interval for ..

A number ., when rounded to the nearest 10, is equal to 680. 
Find the error interval for ..
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Worked Example Your Turn

Page 33

The number of people on a bus is given as 50, correct to the 
nearest 10. What is the lowest and highest possible number of 
people on the bus?

There are 9500 red pandas left in the wild. This number is 
accurate to the nearest 500. What are the smallest and largest 
number of red panda that can be left? 



Worked Example Your Turn

Page 34

0 = 523
2 = 0.709 correct to 3 significant figures.
3 = 0.071 correct to 3 decimal places.
Work out the lower bound for the value of 0
Give your answer correct to 3 decimal places when 
appropriate.

5 = 567
6 = 0.124 correct to 3 decimal places.
7 = 98000 correct to 2 significant figures.
Work out the lower bound for the value of 5
Give your answer correct to 3 decimal places when 
appropriate.

Dr Frost 384a



Worked Example Your Turn
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0 = 42 + 23
2 = 907000 correct to 3 significant figures.
3 = 8.88 correct to 2 decimal places.
Work out the lower bound for the value of 0
Give your answer correct to 3 decimal places when 
appropriate.

5 = 46 + 37
6 = 55.4 correct to 1 decimal place.
7 = 3.1 correct to 2 significant figures.
Work out the lower bound for the value of 5
Give your answer correct to 3 decimal places when 
appropriate.

Dr Frost 384b
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0 = 52 − 53
2 = 0.003 correct to 1 significant figure.
3 = 1.93 correct to 2 decimal places.
Work out the lower bound for the value of 0
Give your answer correct to 3 decimal places when 
appropriate.

5 = 36 − 27
6 = 98.9 correct to 1 decimal place.
7 = 26.5 correct to 3 significant figures.
Work out the upper bound for the value of 5
Give your answer correct to 5 decimal places when 
appropriate.

Dr Frost 384c
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0 = 22
3

2 = 0.9 correct to 1 significant figure.
3 = 0.075 correct to 3 decimal places.
Work out the lower bound for the value of 0
Give your answer correct to 3 decimal places when 
appropriate.

5 = 46
7

6 = 78.4 correct to 1 decimal place.
7 = 4150 correct to 3 significant figures.
Work out the lower bound for the value of 5
Give your answer correct to 3 decimal places when 
appropriate.

Dr Frost 384d
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0 = !
"#$

2 = 5 correct to 1 significant figure.
3 = 0.002 correct to 1 significant figure.
: = 0.645 correct to 3 decimal places.
Work out the lower bound for the value of 0
Give your answer correct to 3 decimal places when 
appropriate.

$ = .
' − ;

. = 0.786 correct to 3 decimal places.
' = 702 correct to 3 significant figures.
; = 0.5 correct to 1 significant figure.
Work out the lower bound for the value of $
Give your answer correct to 5 decimal places when 
appropriate.

Dr Frost 384f
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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)



Worked Example Your Turn
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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)



Worked Example Your Turn
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Use Pythagoras’ Theorem to find the LB and UB of the missing 
sides below.
All lengths have been rounded as shown in brackets.

Use Pythagoras’ Theorem to find the LB and UB of the missing 
sides below.
All lengths have been rounded as shown in brackets.

3.18cm
(2dp)

2.6cm
(1dp)

6.36cm
(2dp)

5.2cm
(1dp)
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Use Pythagoras’ Theorem to find the LB and UB of the missing 
sides below.
All lengths have been rounded as shown in brackets.

Use Pythagoras’ Theorem to find the LB and UB of the missing 
sides below.
All lengths have been rounded as shown in brackets.

5.2cm
(1dp)

6.36cm
(2dp) 0.2cm

(1dp)

7.36cm
(2dp)
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Worked Example Your Turn

Page 55

5 = 6
7

6 = 0.24 correct to 2 decimal places.
7 = 57.2 correct to 3 significant figures.
By considering bounds, work out the value of 5, giving your 
answer to a suitable degree of accuracy.

5 = 6
7

6 = 0.359 correct to 3 significant figures.
7 = 0.64 correct 2 decimal places.
By considering bounds, work out the value of 5, giving your 
answer to a suitable degree of accuracy.

Dr Frost 384g
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Worked Example Your Turn

Page 59

Truncate 41.53681 to:
a) 1 decimal place
b) 2 decimal places
c) 3 decimal places

Truncate 11.95291 to:
a) 1 decimal place
b) 2 decimal places
c) 3 decimal places

Dr Frost 383a
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A number z, when truncated to 2 decimal places, is equal 
to 4.97. Find the upper and lower bound of z.

A number x, when truncated to 3 decimal places, is equal 
to 0.545. Find the upper and lower bound of x.

Dr Frost 383b and 310d
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2 Basic Circle Theorems
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Parts of a Circle

Page 66

Dr Frost 317a
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Circle Theorems 1

Page 73

Dr Frost 442c, 442a and 442b
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Circle Theorems 2

Page 78

Dr Frost 442d, 442g and 442e
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Circle Theorems 3

Page 84

Dr Frost 442f
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Circle Theorems Summary
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Geometric Reasoning

Page 90



Worked Example Your Turn
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Find the value of $ Find the value of .

Dr Frost 442i



Worked Example Your Turn
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Find the value of $ Find the value of .

Dr Frost 442j
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BCD is a straight line.
EFD is the tangent to the circle at F

Find the value of $

GCH is a straight line.
IJH is the tangent to the circle at J

Find the value of .

Dr Frost 442k
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JH and HI are tangents to the circle at J and I

Find the value of $

BFD is the tangent to the circle at F

Find the value of .

Dr Frost 442l
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FD and DE are tangents to the circle at F and E

Find the value of $

JH and HI are tangents to the circle at J and I

Find the value of .

Dr Frost 442m
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Find the values of $ and . Find the values of $ and .

Dr Frost 442n
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Find the value of $ Find the value of $

Dr Frost 442o
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Find the value of $ Find the value of $

Dr Frost 442p



Worked Example Your Turn
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IK is a tangent to the circle at H

Find the value of $

IK is a tangent to the circle at H

Find the value of .

Dr Frost 442q



Worked Example Your Turn
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EL is a tangent to the circle at D

Find the value of $

EL is a tangent to the circle at D
BD = BF

Find the value of $

Dr Frost 442r
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EL is a tangent to the circle at D

Find the value of ∠DFB

IK is a tangent to the circle at H

Find the value of ∠JHN

Dr Frost 442s
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EL is a tangent to the circle at D

Find the value of ∠OBD

IK is a tangent to the circle at H

Find the value of ∠JHN

Dr Frost 442t
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EL is a tangent to the circle at D

Find the value of $

EL is a tangent to the circle at D

Find the value of $

Dr Frost 442u
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B, D and F are points on a circle, centre C

Angle BDF = 35
Angle BCF = 5 + 171

Work out the value of 5

B, D and F are points on a circle, centre C

Angle BEF = 36
Angle BCF = 6 + 129

Work out the value of 6

Dr Frost 442w
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B, D, F and E are points on a circle.
BD is a diameter of the circle.
EF is parallel to BD
Angle	BDF = 61°

The tangent to the circle at F meets the line BE extended at K

Calculate the size of angle BKF

B, D, F and E are points on a circle.
BD is a diameter of the circle.
EF is parallel to BD
Angle	BDF = 63°

The tangent to the circle at F meets the line BE extended at K

Calculate the size of angle BKF

Dr Frost 442z
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Worked Example Your Turn
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The sides of triangle GHJ are tangents to a circle.
The tangents touch the circle at the points B, D and F
JB = 1.5 cm
GB = 1.7	cm

The perimeter of the triangle GHJ is 10.6 cm
Work out the length of HD

The sides of triangle GHJ are tangents to a circle.
The tangents touch the circle at the points B, D and F
GF = 1.7	cm
FH = 1.9	cm

The perimeter of the triangle GHJ is 10.4 cm
Work out the length of JB

Dr Frost 442y
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Find the value of $ Find the value of $

Dr Frost 442h
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3 Direct and Inverse Proportion

Page 120



Direct Proportion

Page 121

. is directly proportional to $

. is proportional to $

. varies directly to $

. ∝ $

. = R$
R is called the constant of proportionality 



Worked Example Your Turn
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. is directly proportional to $
When . = 20, $ = 2
a) Find . when $ = 5
b) Find $ when . = 200

6 is directly proportional to 5
When b = 30, 5 = 5
a) Find 6 when a = 2
b) Find 5 when 6 = 3000

Dr Frost 386a
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. is directly proportional to the square of $
When . = 36, $ = 3
a) Find . when $ = 5
b) Find $ when . = 400

6 is directly proportional to the square of 5
When b = 12, 5 = 2
a) Find 6 when a = 3
b) Find 5 when b = 300



Worked Example Your Turn
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. is directly proportional to the cube of $
When . = 32, $ = 2
a) Find . when $ = 5
b) Find $ when . = 108

6 is directly proportional to the cube of 5
When b = 54, 5 = 3
a) Find 6 when a = 4
b) Find 5 when b = 16



Worked Example Your Turn
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. is directly proportional to the square root of $
When . = 36, $ = 16
a) Find . when $ = 25
b) Find $ when . = 900

6 is directly proportional to the square root of 5
When b = 36, 5 = 144
a) Find 6 when a = 49
b) Find 5 when b = 256

Dr Frost 386b and 386e
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$ is directly proportional to .+
Complete the table.

. is directly proportional to 0
Complete the table.

Dr Frost 386i and 176f 
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Worked Example Your Turn
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. is directly proportional to $ + 2
When . = 20, $ = 2
Find . when $ = 5

. is directly proportional to $ + 2
When . = 12, $ = 2
Find . when $ = 8



Worked Example Your Turn
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. is directly proportional to $, + 4
When . = 52, $ = 3
Find . when $ = 5

. is directly proportional to 2$,
When . = 36, $ = 3
Find . when $ = 5



Inverse Proportion

Page 139

. is inversely proportional to $

. varies inversely or indirectly to $

. ∝ 1
$

. = R
$

R is called the constant of proportionality 
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. is inversely proportional to $
When . = 5, $ = 2
a) Find . when $ = 5
b) Find $ when . = 0.5

6 is inversely proportional to 5
When b = 10, 5 = 3
a) Find 6 when a = 5
b) Find 5 when b = 0.25

Dr Frost 386c



Worked Example Your Turn

Page 143

. is inversely proportional to the square of $
When . = 6, $ = 10
a) Find . when $ = 5
b) Find $ when . = 1.5

6 is inversely proportional to the square of 5
When b = 6, 5 = 5
a) Find 6 when a = 10
b) Find 5 when b = 6



Worked Example Your Turn
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. is inversely proportional to the cube of $
When . = 8, $ = 10
a) Find . when $ = 2
b) Find $ when . = 15.625

6 is inversely proportional to the cube of 5
When b = 5, 5 = 2
a) Find 6 when a = 10
b) Find 5 when b = 0.625



Worked Example Your Turn

Page 145

. is inversely proportional to the square root of $
When . = 4, $ = 25
a) Find . when $ = 4
b) Find $ when . = 2.5

6 is inversely proportional to the square root of 5
When b = 4, 5 = 9
a) Find 6 when a = 16
b) Find 5 when b = 6

Dr Frost 386d and 386f
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Given that $ is inversely proportional to the square root of '
Complete the table.

Given that 6 is inversely proportional to .+
Complete the table.

Dr Frost 386j and 176o 
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. is inversely proportional to $ + 3
When . = 52, $ = 3
Find . when $ = 5

. is inversely proportional to 2$ + 1
When . = 30, $ = 4
Find . when $ = 7
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Dr Frost 386k and 176p
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$ is inversely proportional to .,
. is directly proportional to ! '
Given that $ = 10 and ' = 512 when y = 7 find a formula 
for $ in terms of '

$ is directly proportional to .+
. is inversely proportional to '
Given that $ = 10 and ' = 36 when y = 5 find a formula for $ 
in terms of '

Dr Frost 386l
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2 is proportional to =+
= is decreased by 30%
Work out the percentage decrease in 2

. is proportional to ',
' is decreased by 80%
Work out the percentage decrease in .
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= is inversely proportional to '+
' is decreased by 50%
Find the percentage increase in =

. is inversely proportional to 0,
0 is decreased by 50%
Find the percentage increase in .

Dr Frost 386m
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3 is inversely proportional to :,
3 = 34	when : = 3W
Find	3	when : = W

. is inversely proportional to $+

. = 99 when $ = 27
Find	.	when $ = 37

Dr Frost 386n
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Perpendicular Bisector

Page 175

Draw two points on your page and label them A and B.
Join them with a straight line.
Construct its perpendicular bisector.

1) Draw two equal arcs.
2) Connect the intersections with a straight line.
3) This line is the perpendicular bisector and contains all the points equidistant from A and B.



Worked Example
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Construct the perpendicular bisector of the line:

Dr Frost 284c



Your Turn
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Construct the perpendicular bisector of the line:



Fluency Practice
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Perpendicular Line at a Point 1

Page 188

M is a point on the line AB.
Construct a line perpendicular to AB through M.

1) Use your compass to find two points on the line equidistance from M.
2) Construct a perpendicular bisector of these two points.



Worked Example
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Construct a perpendicular to the line which passes through the marked point:

x

Dr Frost 284f
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Construct a perpendicular to the line which passes through the marked point:

x



Perpendicular Line at a Point 2

Page 192

Construct a line perpendicular to AB through C, which is a point not on AB.

1) Use your compass to find two points on the line equidistance from C.
2) Construct a perpendicular bisector of these two points.
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Construct a perpendicular to the line which passes through the marked point:

x

Dr Frost 284e
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Construct a perpendicular to the line which passes through the marked point:

x
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Angle Bisector

Page 199

Draw an acute angle on your page.
Construct its angle bisector.

1) Draw an arc from the vertex.

2) Draw two more equal arcs from the intersections.

3) Join the new intersection up to the vertex.

4) This line is the angle bisector and contains all points equidistant from both arms of the angle.



Worked Example
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Bisect angle BAC:
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Bisect angle BAC:



Fluency Practice
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Constructing Triangles
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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)



SSS

Page 209

Using a ruler and compass only, construct the following SSS triangle accurately.

1) Draw a 6cm line with a ruler.
2) Draw two arcs with lengths 4cm and 5cm from each end of the line.
3) Join the ends of the line to the intersection.



Worked Example
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Construct a triangle with:
• A side length of 10 7<
• A side length of 6	7<
• A side length of 8	7<



Your Turn
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Construct a triangle with:
• A side length of 5 7<
• A side length of 3 7<
• A side length of 4	7<



SAS
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Using a ruler, compass and protractor, construct the following SAS triangle accurately.

1) Draw a 7cm line with a ruler.
2) Draw an arc with length 8cm.
3) Measure an angle of 40o.
4) Draw a line through the angle to the arc.
5) Join up the end of the lines.



Worked Example
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Construct a triangle with:
• A side length of 10 7<
• An angle of 30°
• A side length of 8	7<



Your Turn

Page 216

Construct a triangle with:
• A side length of 5 7<
• An angle of 30°
• A side length of 4	7<



ASA

Page 217

Using a ruler, compass and protractor, construct the following ASA triangle accurately.

1) Draw a 7.3cm line with a ruler.
2) Measure both angles.
3) Draw a feint line through each angle and label them.
4) Draw a solid line over each feint line up to the intersection.



Worked Example
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Construct a triangle with:
• An angle of 30°
• A side length of 10 7<
• An angle of 45°
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Construct a triangle with:
• An angle of 30°
• A side length of 5 7<
• An angle of 60°



Loci
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Worked Example
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Construct the locus of points 1	7< away from a point.



Your Turn
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Construct the locus of points 2	7< away from a point.



Worked Example
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Construct the locus of points which is:
• More than 3 7< from A



Your Turn
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Construct the locus of points which is:
• More than 5 7< from B



Worked Example
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Construct the locus of points equidistant from two points.



Your Turn
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Construct the locus of points equidistant from two points.



Worked Example
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Construct the locus of points which are:
• Closer to B than A
• Closer to C than D



Your Turn
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Construct the locus of points which are:
• Closer to C than B
• Closer to D than A



Worked Example
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Construct the locus of points equidistant from two intersecting lines.



Your Turn
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Construct the locus of points equidistant from two intersecting lines.



Worked Example
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Construct the locus of points which is:
• Closer to AD than AB



Your Turn
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Construct the locus of points which is:
• Closer to BC than DC



Worked Example
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Construct the locus of points 1	7< away from the line.



Your Turn
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Construct the locus of points 1	7< away from the line.



Worked Example
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Construct the locus of points equidistant from a line.



Your Turn
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Construct the locus of points equidistant from a line.



Worked Example
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Construct the locus of points which are:
• More than 3 7< from AB
• More than 4 7< from AD



Your Turn
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Construct the locus of points which are:
• More than 5 7< from AB
• More than 3 7< from AD



Worked Example
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Construct the locus of points which are:
• Closer to B than C
• More than 3 7< from B



Your Turn
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Construct the locus of points which are:
• Closer to C than A
• Less than 5	7< from D
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