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Fluency Practice

Al Shape A is similar to shape B

4 cm xcm
A B

2.8 cm 4.2 cm

Work out the value of x.

A2 Shape C is similar to shape D

V] Y

9.6 cm

Work out the value of x.

A3 Do some calculations to

work out if the rectangles are
mathematically similar.

12 cm

6.4 cm

9.6 cm 8 cm

A4 The two triangles are similar

12 cm
4 C/ /’—l
x cm
9 cm

Work out the value of x.

B1 Shape E is similar to shape F
The area of E is 30 cm’

1
(e @ 7

Calculate the area of F.

B2 Shape G is similar to shape H
The area of G is 210 cm®

106cmE @
6 cm

Calculate the area of H.

B3 Shape M is similar to shape N

The height of M is 12 cm.

M N

Ay =54 cm?

Ay =24 cm?
Calculate the height of N.

B4 Shape P is similar to shape Q
The width of Q is 14 cm.

® (2

=64 cm? =100 cm?

Find the width of P.

C1 Cylinders A and B are similar

Cylinder B is 1.6 times as high as
cylinder A.

5
—
SA, =24 cm?

Calculate the surface area of B.

C2 Cylinders A and B are similar

Cylinder B is 1.4 times as high as
cylinder A.

3
<

Calculate the volume of A.

C3 Cuboids A and B are similar
The volume of A is 250 ¢cm”.

A

A B
>

12 cm 18 cm

Calculate the volume of B.

C4 Cuboids A and B are similar
The surface area of B is 1000 cm?.

[/

A B
>

8 cm 20 cm

Calculate the surface area of A.
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Fluency Practice

Similar Shapes Revision

(a) (b) (c)
Triangles ABC and DEF are similar. Rectangles A and B are mathematically Find the c
Calculate F similar. The area of A is 40 cm?. Work out | missing length Z
the lengths € - ° the area of X. {2
& = k4 C‘;)z
of DE and <, S <, rectangle B. o
AC. 2 o B tn
A= B S| 4 3
cm D E ™ =
3cm 12cm
(d) (e) ()
Cylinders A and B are similar. The volume | Find the missing x Cuboids A and B are similar. A has a

of cylinder B is

lengths x and y.

volume of 28 cm?2 and B has a volume of

2080 cm3. Find 437.5 cm3.
the volume of —— 3 Find the
cylinder A. 4 g § length L. A B
=1
" 50 mm oem Lem
(9) (h) (i)

Cones A and B are mathematically similar.
Cone A has a volume of 857.5 cm? and a
surface area of 73.5 cm?. Cone B has a
volume of 160 cm?3. Find its surface area.

The area of the
white triangle is
18 cm?. Find
the area of the
shaded region.

Pentagons A and B are similar. The scale
factor of their lengths is x. The area of A is
12 cm?. If the area of

Bis (16x + 3) cm?, @

find the value of x.
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Fluency Practice

Similar Shapes: Length, Area & Volume Ratios

Here are pairs of shapes —a model & the real-life object (not shown to scale).

Answers to 1 dp
where necessary.

Complete each table with measurements & ratios.

b 4

P,

Shape A | ShapeB Ratios Shape C | ShapeD Ratios
lcm 3cm Length 2cm Length
5cm? Area 8 cm? Area
3cm? Volume Volume
y }
Shape G | ShapeH Ratios Shape | ShapeJ Ratios
9cm Length 12 cm Length
144 cm? Area 7 cm? Area
3cm? Volume 1:216 15 cm3 Volume |125:216
Simplify these ratios first. »
i N
Shape M | Shape N Ratios Shape O | ShapeP Ratios
2.5cm Length 24 cm Length
13 cm? Area 18:50 45 cm? Area
3cm?3 Volume 120 cm3 Volume | 250:686

Shape E | ShapeF Ratios
6cm Length
20 cm? Area 4:25
40 cm? Volume
J Q
Shape K | Shapel Ratios
84 cm 120 cm | Length
5 m? Area
15 m3 Volume
/
P ¢
Shape Q | ShapeR Ratios
25cm Length
0.2 m? Area 128:242
13 cm?3 Volume
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2 Volume and Surface Area of Non-Prisms
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Intelligent Practice

Calculate the volume. Give your answers in terms of  and to 1 decimal place.

Question 1 Question 2 Question 3

‘—_——--~~\ ’—-_——--~~

-

‘ ' 2cm 2m

Question 4 Question 5 Question 6

———
- o~y

- ~

Im

Question 7 Question 8 Question 9

“»
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Intelligent Practice

Find x given the volume. Give your answers to 1 decimal place if required

Question 1 Question 2 Question 3
V = 4500 cm?®
mTTTTEENS
Question 4 Question 5 Question 6

V =113097.3 cm?

V =113097.3 cm?
‘_

- ——
~-~s -

X W

_———.~~

V =14137.2 cm?

—
"

S
-~ ~a

xcm

Question 8 Question 9

Question 7

V =113.0973 cm?

o,
-~ ~s

SN—en
V =113.0973 cm?

V = 339.2920 cm?
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Fluency Practice

volume of a sphere  volume of a sphere = %nr?’

(1)

a standard tennis ball has a
diameter of 6.7 cm

what is the volume of the tennis ball?

how much larger (approximately) is
the volume of a 14” (diameter)
balloon to an 11” balloon?

(@)

a regulation football must have a
circumference of between 68 cm and 70 cm

what are the limits of the football’s volumes?

the Earth has
a volume of 1,083,206,916,846 km3

how wide is a time zone if there are 24 of
them around the circumference?
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Fluency Practice

Ex3 The following sphere has a volume of
972min3. Find the length of its radius, rin.

Volume
972min3

Q5 The following sphere has a volume of

45007tm3. Find the length of its radius, rm.

Q6 Work out the radius of the following spheres

given their volume.

[a]

Volume
2304mcm3

[b]

Volume
1000in3

Q7 The following cylinder and sphere have
the same volume. Find the diameter of

the sphere.

3cm

>

(

11cm
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Purposeful Practice
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Intelligent Practice

Calculate the total surface area. Give your answers in terms of 7 and to 1 decimal place.

Question 1

\_

Question 4

__——---~

-

- -~

1m

Question 7

Question 2

-
- -~

- -~

Question 3

-
- ——

- ~

2cm

Question 5

-
- -~

-

2m

Question 6

- —

- ~

-

10m

Question 8

W

Question 9

/3
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Intelligent Practice

Find x given the total surface area. Give your answers to 1 decimal place if required.

Question 1

SA = 324m cm?

- —
- ——

-

Question 4

SA = 2827.4 cm?

o

- -~

xcm

Question 7

SA =113.097 cm?

o,
-~ S

xcm

Question 2

SA = 9001 cm?

R ——
-~ S

Question 5

SA =11309.7 cm?

-
— e~

Question 3

SA = 2827.4 cm?

-
- -~

- ~

Question 6

SA =11309.7 cm?

I ——
-~ S

xcm

Question 8

SA =113.097 cm?

SN—zem

Question 9

SA = 226.194 cm?
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Fluency Practice
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Fluency Practice

Question 3: The formula for the surface area of a sphereis A4 = 47‘(’7‘2
Make r the subject of the formula

Question 4: The diameter of a sphere is equal to the side length of a cube.

Peter says the surface area of the sphere is double the surface area of the cube.
[s Peter correct?

Question 5: A sphere has a radius of x.
A cylinder has a radius of x and height h.

The surface area of the sphere and cylinder are equal.

Show h =x
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Fluency Practice

Sphere A Sphere B
Radius Radius is three times Radius
=3 sphere A -
Surface area Surface area
=361 =
Volume Volume
=367 =
Sphere C Sphere D
Surface area is four Radius Volume is sixty-four Radius
times sphere A = times sphere A -
Surface area Surface area
Volume Volume

Radius
AxB sCz2D

Surface area
AzB C 3D

Volume
A:B:C2D
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Fluency Practice
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Intelligent Practice

Calculate the volume.

Question 1 Question 2 Question 3

5cm 15¢cm
5cm 5cm
Question 4 Question 5 Question 6
7.5 cm 75 cm
f6cm f30cm
ﬁ M
5cm 25cm
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Intelligent Practice

Find x given the volume.

Question 1 Question 2 Question 3

V =50cm?3 V =150 cm3 V =150 cm3

xcm 5 cm
5 cm xcm
Question 4 Question 5 Question 6
V = 75cm?3 V = 9.375 cm? V =9375cm?

xcm

5cm xcm
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Exam Question

The diagram shows a pyramud.

Diagram NOT
accurately drawn

10 cm

BCDE 18 a square with sides of length 10 cm.
The other faces of the pyranud are equilateral triangles with sides of length 10 cm.

(a) Calculate the volume of the pyranud.
Give your answer correct to 3 significant figures.
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Intelligent Practice

Calculate the volume. Give your answers in terms of w and to 1 decimal place.

Question 1 Question 2 Question 3
A A A
30 cm 60cm 15 cm
v v  /
Question 4 Question 5 Question 6
A
15 ecm 17 cm 34cm
\ 4
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Fluency Practice

@ Calculate x @ Calculate x to 2 d.p. @ Calculate x to 1 d.p Calculate x, leave as a
fraction
X 4.8cm
15cm
x EOEm® X 1.3cm
l4cm
12cm
@ Find x leave in exact form @ AB=12cm @ GhleiEa s se s34 Calculate the area to 1 d.p.
CB =18cm
X Calculate BD to 1 d.p. 14cm
4cm
A B
12cm —
8cm
D ¢ 10cm
@ _ Calculate the volume of Both shapes have the The perimeter is 56cm.
X ABLDIsa the cone to 2 d.p. same perimeter 4 Calculate the areato 2 d.p.
square with
an area of
A D
36cm?. {5

Calculate the

perimeter of L

shape ABCDE Vo= c B
B C to2d.p. r =radius AC:AB =9:4

h = height Calculate BCto 2 d.p.
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Intelligent Practice

Find x given the volume. Give your answers to 1 decimal place if required.

Question 1 Question 2 Question 3
F 3 F 3 r
xcm xXcm xXcm

v v v

V =40mem? V = 80m cm? V =80mcm?
Question 4 Question 5 Question 6
F N r F N

15cm 15cm 15 cm

v A 4 v

V =80m cm3 V =251.3 le V = 1005.3 ch
Question 7 Question 8 Question 9
xcm xcm xcm

V = 1005.3 ¢cm? V =8042.5 cm? V = 16889.2 cm?
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Fluency Practice

volume of a cone

what volume of lizard ' what vglgmg of slush
soup would fit inside would fit inside the
the witches’ hat? showkone?

11.3cm

17cm

1
volume of a cone = gnrzh

volume of a sphere = %nr"

what is the
volume of ice
cream if the top is
a hemisphere
(and the cone is
full)?

what is the height of
the teepee if the
volume is 35.6m3? T

[ 12cm

r 3
v

5.5m __ bem
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Ex3 The following pyramid has a base area of 24m2.| Q3 The following pyramid has a base area of
Given that the volume of the pyramid is 33cm?. Given that the volume of the pyramid
112m3, find its height, h m. is 132cm3, find its height, h cm.

Volume
132cm3

Volume
112m3

hm hcm

-
-
-

e
e

Q4 Work out the height of each of the following pyramids given their volume.

[a] Volume = 105m3 [b] Volume = 168in3 [c] Volume = 108mm3

hin hmm

D L T
G ccccccccccccccaad

DL T T e
>
3
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Fluency Practice

Ex4 The following square-based pyramid has a
height of 9in. Given that the volume of the
pyramid is 27in3, find the length of the base,
Lin.

-

Volume
27in3

P ——

lin

Q5 The following square-based pyramid has a
height of 9ft. Given that the volume of the
pyramid is 192ft3, find the length of the base,
[ ft.

D

[ ft

Q6 Work out the missing length of each of the following pyramids given their volume.

[a] Volume = 100cm3

€
'_\
N
e
3

[b] Volume = 128yd3

[c] Volume = 500m3

15m

P P
(e))]
<
[oX

¢ rrmmcccccccccccccand
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Fluency Practice
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Intelligent Practice

Calculate the total surface area. Give your answers in terms of 7t and to 1 decimal place.

Question 1 Question 2 Question 3
A

13 cm 26cm 24 om
A 4
Question 4 Question 5 Question 6
A A A

24 cm 24 cm 30cm
\ 4 4 \ 4
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Intelligent Practice

Find x given the total surface area. Give your answers to 1 decimal place if required.

Question 1 Question 2 Question 3
xXcm xXcm xXcm

SA = 90w cm? SA = 360m cm? SA = 1131.0 cm?
Question 4 Question 5 Question 6
A A A

xXcm xXcm xXcm
’——--~
v v - v
48 cm
SA =1131.0cm? SA = 703.7 cm? SA = 3694.5 cm?
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice

surface area of a cone
leaving 1 in the answer

(1)

find the total surface area, including
the circular base, for cones with:

(@) r=5,L=35
(b) r=4,L=46
(c) r=8,h=15

the total surface area, including the
circular base, for cones is 3001

what is L if:
(@) r=12
(b) r=10
(c) r=5
d) r= 4
(e) r= 1

total
surface area

the total surface area, including the
circular base, for cones is 1001

what is rif:
(a) L=15
(b) L=21
(c) L=48
(d) L=99

why these numbers for L?
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Fluency Practice
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Fluency Practice

6 cm

12 cm

3D View

IScm

Halved Cross-Section

5cm

5cm

6cm

Volume of Large Cone =

Volume of Small Cone =

Volume of Frustum =

10cm

Finding the Volume of Frustums using Similar Triangles

@ 3D View

5cm

Halved Cross-Section

Volume of Large Cone =

Volume of Small Cone =

Volume of Frustum =

®

2cm
<>

10 cm

3D View

12 cm

Halved Cross-Section

18 cm

3D View

20cm
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Fluency Practice
Volume of Pyramids The apex is above the centre of a square base unless stated.
10cm 3cm \L \
15cm 6cm 12 em /
Y AV o
8cm
6 cm
Volume = Volume = Volume = Volume =
® ® @
/ 4cm
| o «—>
AN 1 i 5cm
\‘\\ “\ ,l'/l 11cm 3cm // —
13 cm \“:‘."'” 12 cm
2em i 6cm I
6cm
6cm 12cm
9cm 10cm
A pyramid with its apex vertically
above a base corner.
Volume = Volume = Volume = Volume =
7 Answers 351 180 64 288 213.33 416 36
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

3D View

IGcm

Halved Cross-Section

7 cm

14 cm

6 cm

3.5cm| 12 cm

6cm

7 cm

Curved Surface Area of Large Cone =

Curved Surface Area of Small Cone =

Curved Surface Area of Frustum
+ Top & Base =

Finding the Surface Area of Frustums using Similar Triangles

)

3D View

12 cm
«—

L

Halved Cross-Section

5cm

Curved Surface Area of Large Cone =

Curved Surface Area of Small Cone =

Curved Surface Area of Frustum
+ Top & Base =

®

3DVi
4 cm 1ew

<>

30cm

28 cm
Halved Cross-Section

Curved Surface Area of Large Cone =

Curved Surface Area of Small Cone =

Curved Surface Area of Frustum
+ Top & Base =

20 cm 3D View

6cm

25cm

Halved Cross-Section

Curved Surface Area of Large Cone =

Curved Surface Area of Small Cone =

Curved Surface Area of Frustum
+ Top & Base =
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Fluency Practice
Surface Area of Pyramids The apex is above the centre of a square base unless stated
10cm 3cm \L \
15cm 6cm 12 em /
Y AV o
8cm
6 cm
Surface Area = Surface Area = Surface Area = Surface Area =
® ® @
/ 4cm
\ ! <«—>
oy S 5cm
S A | tem 3cm A
13 cm \\:V,:, 12 em

2 ¢em $ 6cm I
6cm

6 cm 12cm

9cm 10cm
A pyramid with its apex vertically
above a base corner.
Surface Area = Surface Area = Surface Area = Surface Area =
7 Answers 413.84 219.56 340.30 86.91 236.33 390.75 101.19
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Fluency Practice

8cm

16 cm

3D View

IScm

Halved Cross-Section

4 cm

8cm

Volume =

Surface Area =

5cm

5cm

10cm

Finding the Volume & Surface Area of Frustums using Similar Triangles

@ 3D View
15 cm

>
S ——
— o

Halved Cross-Section

[

Volume =

Surface Area =

®

5cm
©

30cm

3D View

30cm

Halved Cross-Section

10 cm

3D View

12 cm
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Exam Questions
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Exam Questions

17 Sumeet has a pond in the shape of a prism.

2m

A
v

I m

0.5m

1.3 m

Diagram NOT
accurately drawn

Y ———

The pond 1s completely full of water.
Sumeet wants to empty the pond so he can clean it.
Sumeet uses a pump to empty the pond.

The volume of water in the pond decreases at a constant rate.
The level of the water in the pond goes down by 20 ¢m in the first 30 minutes.

Work out how much more time Sumeet has to wait for the pump to empty the pond
completely.
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Exam Questions

23 The diagram shows a container for grain.

Diagram NOT
@ A accurately drawn

hm

- -

>«

The container is a cylinder on top of a cone.
The cylinder has a radius of 3m and a height of Am.
The cone has a base radius of 3m and a vertical height of 4m.

The container 1s empty.
The container is then filled with grain at a constant rate.

After 5 hours the depth of the grain 1s 6 metres above the vertex of the cone.
After 9 hours the container is full of grain.

Work out the value of A.
Give your answer as a fraction in its simplest form.
You must show all your working.
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Exam Questions

11 cm

12 cm

A rectangular container 1s 12 cm long, 11 cm wide and 10 cm high.
The container 1s filled with water to a depth of 8 cm.

A metal sphere of radius 3.5 cm 1s placed in the water.
It sinks to the bottom.

Calculate the rise 1n the water level.
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

35cm
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Exam Questions

1) James has a swimming pool in the shape of a prism.

Diagram NOT 18m

Accurately drawn

3m

v

The swimming pool is empty.

It is filled with water at a constant rate.

It takes 4 hours for the water to be 2 meters deep from the deepest
point.

a) How long will it take to completely fill the pool?

Give your answer in hours.

(Im3 = 1000litres)

You must show all your working.
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Exam Questions

2) Abigail has a fish tank in the shape of a cuboid.

Diagram NOT

Accurately drawn

90cm

180cm

The fish tank is filled with water at a constant rate.
It takes 6.35 seconds to fill 1 gallon.

The fish tank is empty.

a) How long will it take to fill the whole tank?

1cm3 = 0.001 litres

1 gallon = 454609 litres

You must show all your working.
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Exam Questions

3) Sachyham has built a new structure to store grain.

4m Diagram NOT

Accurately drawn

12m

15m

The structure is empty.

The structure fills with grain at a constant rate.

After 3 hours the structure is filled 5 meters above the centre of the
base.

a) How long will it take to fill the structure?

Round your answer fo the nearest minute.

You must show all your working.
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Exam Questions
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Fluency Practice
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Fluency Practice

22.4cm

sunface aRea Calculate the surface area of these solids.

2
304cm
2
. 0625m 42223cm
2
936cm
35cm
2
792cm
This is a regular
hexagonal prism.
12cm

Match your answers to the ones below. There is
one missing answer. Complete this yourself.

—~ 942.5cm’
15cm
646.5cm’

26cm 2
5300cm

Careful! The units

6 / are not the same. 4524cm2

52cm
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Fluency Practice

Al A2 A3 A4
Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the volume.
Hole, @ =5cm
6 cm 9cm 7 mm
3cm I
> > >
8 cm 12 cm 13 mm < >
9 cm
B1 B2 B3 B4
Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area.
12 em §m 15m 11 cm
- -— < > -
10 cm 6m 12 cm 14 cm
C1 C2 C3 C4
Calculate the surface area. Calculate the volume. Calculate the total surface area of Calculate the total surface area.
the hemisphere.
11 cm 17 mm /_\ 8.5m

\_/

>

28 cm
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Fluency Practice

Al  Volume is 340 cm®

X cm

>
12 cm

Calculate the height, x.

A2 Volume is 1500 cm®

-

24 cm

Calculate the radius.

A3  Surface area is 180 cm?

Calculate the radius, r.

A4  Volume is 140 cm’

Calculate the height, x.

B1 Volume is 540 cm®

Calculate the radius, r.

B2 Curved surface area is 90 m>

>
r

Calculate the radius, 7.

B3  Volume is 300 cm’

dcm

Calculate the diameter, d.

B4 Total surface area is 540 cm”

L)

N~

>
dcm

Calculate the diameter, d.

C1 Volume is 268 cm’

Find the surface area.

C2 Volumeis 770 cm’

14 cm

find the total surface area.

C3 Volume is 594 cm®

>
18 cm

Find the curved surface area.

C4 Total surface area is 100 cm?

4 cm

Find the volume.
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Fluency Practice

Volume and Surface Area Revision

(a) (b) (c) (d)
The volume of a cuboid is Find the surface area of a cube The volume of the prism is Find the surface area of this
320 cm3. Its height is 16 cm and with side length 8.5 cm. 264 cm3. Find x. prism.

the length is 5 cm. Find the
width of the cuboid.

17 cm

om

r/

|

cm 15cm

(e) (f) (9) (h)
Find the volume of the cylinder, Find the total surface area of The volume of a sphere is Find the total surface area of
giving your answer to 3 the cylinder, leaving your 288w cm3. Find the radius of the hemisphere, giving your
significant figures. answer in terms of . the sphere. answer to 3 significant figures.

9cm

7.3m

(i)

6)

(k)

Find the volume of the cone,
leaving your answer in terms
of m.

A cone has a slanted height of 10 cm and a
curved surface area of 60 cm?. Find the volume
of the cone, giving your answer to 3 significant

figures.

©
o
G

A cylinder has a height of 16 cm and a radius of
x cm. A sphere has a radius of 2x cm. The
volume of the cylinder and the sphere are equal.
Find the value of x.
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Mixed Volume and Surface Area Problems

(a)

(b)

(c)

(d)

The surface area of a sphere
with radius 10 cm is equal to
the curved surface area of a

cylinder with the same radius

as the sphere and height h cm.

Find the height h.

A cylinder with height h cm
and radius 6 cm has the same
volume as a sphere with radius
9 cm. Find the value of h.

A metal cylinder is to be melted
down and turned into spheres

with radius 3 cm. The cylinder
has a radius of 12 cm and a

height of 25 cm. How many
whole spheres can be made?

A cone with slanted height
25 c¢m and radius 8 cm has
the same curved surface area
as a hemisphere. Find the

radius r of the hemisphere.

(e)

(f)

(9)

(h)

A cylinder has a radius 1 and
height 157. A sphere has
radius 3r. Find the ratio of the
volume of the sphere to the
volume of the cylinder in its
simplest form.

A hemisphere with radius 2r
has the same total surface area
as a cylinder with radius r. Find
the height of the cylinder in
terms of 7.

. 3
A cone has a radius of;x and a

height of 3x. A sphere has a
radius of kx. The ratio of the
volume of the cone to the
volume of the sphereis 4 : 1.
Find the value of k as a
fraction in its simplest form.

A hemisphere of radius (r + 2)
is attached to the base of a
cone with radius (r + 2) and
slant height 57. The total
surface area of the compound
shape is 273m. Find the
volume of the compound
shape.
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3 Arcs, Sectors and Segments
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Fluency Practice

Arc Length and Perimeter of a Sector

(a)

(b)

(c) (d)

(e)

Find the arc length.
cm

\3/

Find the arc length.

20 mm

Find the arc length.

Find the arc length.

Find the arc length.

9cm

%

B
(f)

(9)

(h) (i)

6)

Find the perimeter.

>

A

\%

Find the perimeter.

Find the perimeter.

Find the perimeter.

> ’108°
Ry
VX

Find the perimeter.

<

(k)

(m)

(n)

Find the perimeter.

woTI1

Find the perimeter.

Farmer Jo wants to put a fence
around his sector-shaped field.
Fencing costs £18.99 per metre. How
much will it cost Farmer Jo?

N

—
15m

The pendulum of a clock is 48 cm long
and swings through an angle of 15°.
The pendulum swings back and forth
every two seconds. How far does the
end of the pendulum swing in a
minute?
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Fluency Practice

Each of th ict tai ircl rts of circles. Calculate the total perimeter of
CiRCUMfEREeNCEe: MAtCH tHREE!  -cruave. rina your answer in torms of P and as adecima n the st boow.

A : Perimeter in : Perimeter : A
I terms of : (2dp) :
|
| 45t+6 1 1342 ! °
I
I
T e 1974 1 C
D : I |
D
\/ ZD oz n :
1 : :
: ey | 2014 e
! 3657 1 F
I 6T : : '
o /\ | o | 1071 16
1
@ L 3mES s )y,
| : :
4 + '
J A X S
A K : | 15n+6 | |
. /\ 4 | 4342 o
I 1
I A N S WV
3 : | i
\—/ : 3n+6 1 1542 '
(4
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Fluency Practice

lengths of arcs (i)

1
(1) A
what is the length
of arc AB ?
7cm !
B
E
(3)
15cm the arc EF is to
have an length of
50cm
what is the angle?
F
(5) 70m
60m

in a 400 (college)

(2) C
69.031cm h
D

(4) the radius of the London
Eye is 60m

there are 32 equally
spaced capsules

how far is it between two
adjacent capsules?

discus throwing area

what is the difference
in arc lengths for the
60m and 70m arcs?

the length of the
arc CD is 100cm

what is the angle?
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Fluency Practice

lengths of arcs (ii)

(1)

3)

A

what is the
perimeter of the
shape if AB is a
diameter of the
larger circle, of
length 20cm?

perimeter of the
shaded shape if a

square has a

length of 4cm?

the arcs are

A drawn with

‘ centres on the
corners of the

square

the length of a
side of the
equilateral
triangle is 8cm

what is the total
distance around
the three arcs
(drawn with
centres on the
corners of the
triangle)?
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Fluency Practice

Al Find the length of the arc A2 Work out the perimeter A3 Find the length of the arc A4 Work out the perimeter
» 2
3cm 3cm <
' 132°
6.3 cm
B1 Arc length is 32 mm, find x B2 Perimeter is 25 cm, find x B3 Arc length is 9 cm, find B4 Perimeter is 40 cm, find
8.2 cm r -
108°
r ' r
13 mm

C1 Find the perimeter of the C2 Find the perimeter of the C3 OB = BC. Find the perimeter of | C4 Find length of the band that

shaded shape.

shaded segment.

6.7 cm

46°
6.7 cm

the shaded shape.

goes around the circles.

T

2m

|
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Fluency Practice

The radius is 5¢cm in every diagram. Find the area of each of the sectors.

4@ A

@
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Fluency Practice

aRea: MatcH tHree! oo, Find your anewor n tama of P ant 26 2 dotmal in o et oo o
i Area in terms Area i A
| of m @dp)

! B
5 450 14.14 |
i e
' 6.75m 43.78 i
| '|D
D e S
| 28.27 |E
i 32+ 8n ' e
y 89.13 ;
|G
‘ 60° 2121 |
64 + 8x I H
31.01 |
161 |
: | 57.13 |
K/\ 8 | 21+7.25m i
! 21.21 !
. 6.75m i
: 3 | 7.07 K
2251
7 50.27
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Fluency Practice

Area of a Sector

Find the area.

lan
)

Find the area.

Find the area. 401,
m

<

Find the area.

Find the area.

(f)

(9)

(h) (i)

\ %
G)

Find the area.

Find the area.

[

10 Cm

Find the area.

Find the area.

Find the area.

<

> "108°
vk
(k)

O)

(m)

Find the area.

Find the area.

wo g

52

—>
20cm

Tia wants a fan-shaped mirror, as
shown in the diagram. Mirrored glass
costs £82.50 per m%. How much will
Tia’s mirror cost to make?

n

Pablo has a sector-shaped swimming
pool with dimensions shown. He wants
to fill his pool to a depth of 1.8 m.
How many litres of water will he need?
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Fluency Practice

Question 2: These two sectors have the same area.
James says x is 2cm.
Is he correct?

48cm
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Fluency Practice

each sec

nd the perimeter of the shaded section in

Find the area a
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Fluency Practice

areas of sectors (i)

(1) A (2)
what is the area
6cm !

what is the area

of sector A ? of sector B ?

6cm

sector C is to have
an area of
60.0044cm?2

what angle must it
have?

sector D is to have
an area of
91.08m?2

what angle must it
have?

(5)  which sector (E or F)

has a bigger area? radius = 23cm radius = 46cm

angle = 305° angle = 76.25°

explain your answer

e
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Fluency Practice

areas of sectors (ii)

(1) A
B the two sectors A and B are to
4cm have exactly the same area
b 12cm

L

the sector (with a radius of 5cm) is to have an area of 40cm?

what angle must sector B have?

(@)

Scm (a) what angle must the sector have?

what angle do you need for an area of 40cm? for a
sector with radius (b) 4cm (c) 6cm ?

(give your answers correct to the nearest 0.1°)

?cm what radius must the sector have
so that the area of the sector is

\ 65cm?2 ?
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Exam Question

The diagram models a rectangular rear windscreen of a car.

The windscreen wiper can rotate through 160°

< 132 cm >

Area cleaned by the wiper

20 cm

What percentage of the rear windscreen is cleaned by the wiper?
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Fluency Practice

Al Find the area. A2 Find the area. A3 Find the area. A4 Find the area.
DY
> 0712]
@
6
‘ 115°

9.1 cm

Bl The area is 75 cm?, find x B2 The area is 20 cm?, Find r B3  The area is 65 cm?, Find r B4 The area is 8 cmz, find x
0N 7
r

82 cm

C1 Find the shaded area. C2  Find the shaded area. C3 Find the shaded area. C4 The area of the shaded shape is

5 cm

60°

5 cm

4 cm

<«— 10cm —

12 ¢m?. Find the value of x.

2m 2m
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Fluency Practice

1 Work out the area and perimeter of each sector,
correct to one decimal place.

(a) (b) (c) (d)
3km ’

8yd
6ft

(e) (f) (8) . (h)
1.5mm
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Fluency Practice

2 Use m = 3.14 to work out the area of a sector, to two decimal

places, with radius, r and angle, 8 given as:
(Q) r=11m, 0 =82° (b) r =4km, 8 =20°

(c) r=18yd, 0 =18° (d) » =9in, 8 =30°

(e) r =10cm, 8 = 45¢°
3| Use your calculator to work out the perimeter of a sector

leaving your answer in terms of 1, with radius, r and angle,
6 given as:

(a) r =6ft,0 =60° (b) r =9km, 8 = 160°

(c) r=15m, 0 =45° (d) r=18mm, 8 = 210°
(e) r=12cm, 6 =330°

4 Express the area of the red sector to the area of the yellow
sector as a ratio in its simplest form.

A

o
180°< 36cm 80

9cm

OAB is a sector of a circle, centre O.
The radius of the circle is 30cm.

The angle of the sector is 36°. A
Calculate the perimeter of the sector OAB.
Leave your answer in terms of 1. 30cm
36°
Y B

Calculate the perimeter of the shaded region, correct to three
significant figures.

11lyd

11yd

Find the area of the shaded region below, correct to one
decimal place.
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Fluency Practice

3| Usem = 3.14 to work out the angle of a sector, correct to one
decimal place, with area, A and radius, r given as:
(a) A=6m?r=6m (b) A =150km?, r =12km
(c) A =54yd? r =8yd (d) A =85inZ r =10in

(e) A=12cm?,r =2.5cm
4 Use your calculator to work out the angle of a sector, correct

to one decimal place, with arc length, L and radius, r given
as:

(a) L =6nrft,r =12m (b) L =10mkm, r =6m

(c) L=75m,r =15m (d) L =12.5mm,r =4.5m

(e) L =31.2cm,r =10m

5/ Work out the angle of each sector, correct to the
nearest whole number, given its area and radius.

(a) (b)

(c) (d)
{ 5 @

Area =52t mm?  Area=18mwyd?> Area =450 km? Area = 447 ft2

(8) (h)
:

Area = 240m m? Area = 16941 km?

(e) (f)

86°D G

Area=27m?  Area = 760 cm?

6 Work out the radius of each sector, correct to the
nearest whole number, given its arc length and angle.

(a) 2 (b) ; (c) (d)

Arc length Arc length Arc length Arc length
=2—25nmm =80m yd =44 km =21 ft
(e) (f) (g) (h)
80°
' ' ’
Arc length Arc length Arc length Arc length
=151 m =40m cm =68 mm =200 km

7 The perimeter of shaded section the sector below is,

6+20
3 T cm

Find the angle, 9, in the sector.

8 OAB s a sector of a circle, centre O.
The area of the sector is 10T cm?2.
The angle of the sector is 36°.
Calculate the perimeter of the sector OAB.
Leave your answer in terms of .
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Fluency Practice

Area and Perimeter Revision

(a) (b) (c) (d)
Find the area. Find the perimeter of the The area of the triangle is 7 mm Find the perimeter.
11cm triangle. 20 cm?. Find the area of the
3.3m rectangle.
§ \ g
A g
n ,& o™
14 cm N h <
3
3
5cm 12cm 13 mm
(e) (f) (9) (h)
Find the area of the semi-circle Find the perimeter to 3 Find the perimeter to 1 decimal Find the area, giving your
to 1 decimal place. significant figures. place. answer to 1 decimal place.
Q '
& |
[5=%
1
8cm (o& o ! fL,’?)m
3 |
1
[}
1
10 cm
(i) 6)) (k)
Work out The area of the sector is 24 cm?. Find the A circular lawn is surrounded
the area of perimeter of the sector in terms of 1. by a path of constant W'dth
the shaded 2 m. The area of the path is
region. 307 m2. Find the area of the
I : lawn in terms of 7.
: :
! Z
7cm 20;;?
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Fluency Practice

Question 1: Calculate the area of each segment.
Give each answer to 3 decimal places.

(a) (b) ()

30°

7cm 5cm 22cm

(d) (e) ()

>

15°
0.96cm 4cm 2.1m

Question 2: Calculate the area of each segment.
Give each answer to 3 decimal places.

(@) 20cm (b)
6cm
20cm
’ @ )
8cm 9cm
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4 Advanced Probability
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Fluency Practice
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Fluency Practice

Statement
1 € {odd numbers}
1 € {prime numbers}
2 ¢ {odd numbers}
Red € {colours}
Red & {colours}
9 € {prime numbers}
Chocolate & {fruits}
scalene € {types of triangle}

cylinder € {2D shapes}

True or false

True
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Fluency Practice

A =1{1,9,15,23,100}

B= B c A?

{1,9} Yes

{0,1,9}

(23,9}

{100, 1}

{9}

{23,9,1,100, 5}

{0}

{100, 23,15,9,1}
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Fluency Practice

For each of the following say if the statement is true or false.

A=1{1,4,9,16,25} B={1,4} C={1,8,27,64,125} D ={1,27} E = {4,1}

a)Bc A

d)B=E

g)27€cC

b)AcB

e)BccC

fYEcD

c)6 €A

fiDcC

h)25€ A
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Fluency Practice

1. §=1{4,5,6,7,8},
A=1{56,7}
B = {6,7,8}
Construct a Venn Diagram to show these sets.

2. §={1,234,5,,7,8}

A=1{1238},
B = {3,4,5,8}
¢ ={1,56,8}

Construct a Venn Diagram to show these sets.

3. §={12,..,10}
A = set of all primes
B = triangular numbers
C = 1 less than multiple of 4
Construct a Venn diagram for these sets.

4.

Xo

You have two sets A and B and B € A. Draw a
Venn Diagram (without any numbers) that
indicates the relationship between the sets.

You have three sets A, B and C and

A c C. Draw a Venn Diagram (without any
numbers) that indicates the relationship between
the sets.

The power set of a set is the set of all possible
subsets, including the empty set and itself. E.g.
P({1,2) = {8, {1},{2},{1,2}}
a. Determine P({1,2,3})

b. Determine how many members P(A) has
for a set of A of size n.
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Fluency Practice

@ 24 studentswere surveyed g
about their hair. M Curly Hair Long Hair
The results are below. ™ {{_)/
Curly Long Short
Chris Chris Edward
Fred Diana Anna
Anna Kris Viv
Tess Fred Lisa
Olly Noel Wwill
Mark Robert Tess
lona Yuna Ben
Jessica Zoe Olly If you pick a student at random, what is the probability...
Ben Shay Xena
Peter Jessica P(Curly Hair) = P(NOT Curly Hair) =
Mark
George P(Long AND Curly Hair) =
lona
Hanrah P(Long AND NOT Curly Hair) =

Complete the Venn diagram using

letters for the student’s names. P(Curly OR Short Hair) =

®

e

50 students were asked if they study
Geography or English.

e 5study Geography and not English.
* 25 study English and not Geography.

* 20 study English and Geography.

Geography

English

If | pick a student at random, what is the probability they...

P(study English) =

P(study Geography) =

P(study Geography AND English) =

Nas)

g& Science Drama
70 students were asked if they study

Science or Drama.

¢ 13 study Science and Drama.

¢ 37 study Science and not Drama.

¢ 8study Drama and not Science.

@ % E

45 people bought
one or two scoops of ice cream.

¢ 20 bought strawberry.

* 10 didn’t buy chocolate or strawberry.

* 30 bought chocolate.

Strawberry

Chocolate

If | pick a student at random, what is...

P(study Drama) =
P(study Science) =

P(don’t study Science OR Drama) =

How many people bought both flavours?

If | pick a person at random, what is...

P(strawberry) =
P(only chocolate) =

P(only one flavour) =
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Fluency Practice

I Draw a Venn diagram fo represent each sef of informafion

a: b- cr d-

There are 80 students. 0 chidren were eafing lunch I a group of 24 sfudents, There are 32 studenfs

9 students study French (F) and German (6) I students only had chips (C) 13 like only oranges (0) 24 students study History (H), Geagraphy (6) or both
35 studenfs only study French 20 students only had a burger (B) 2 ke only bananas (B) 15 students only sfudy Hstory

2 students do not study French or German 13 students had both chips and a burger. 4 don’t like oranges or bananas 5 students only study Geography

2+ Draw a Venn diagram tfo represent each set of information

a: b (o d

40 people were asked if they had a cat (C) 110 workers were asked if they liked tea (T) I a class of 24 sfudents, 100 people were asked if they had visited
or a dog (D) or coffee () 12 students play the piano (P) Rome (R) or Paris (P)

10 people owned both pets 90 workers liked tea 13 students play the guitar (6) 3% had been fo Rome

7 people owned a cat 41 worked lked coffee Y students play neither instrument 80 had been to Paris

14 people didn’t own either pet 25 worked like tea and coffee [I'had not been to either cify

3- Draw a Venn diagram to represent each sef of information

a b-

32 students were asked which club they belong to 00 people were asked which fruits they liked

6 sfudents are only part of the art club (A) 40 peaple said they liked melons (M)

2 students are only part of the chess club (C) 42 people said they lked pears (P)

3 students are only part of the drama club (D) 25 people said they iked strawberries (S)

5 students belong fo all three clubs 6 people said they liked all three fruifs

2 sfudents are part of the art and chess clubs, buf nof the drama club 20 people said they Iked melons and pears, buf not sfrawberries
5 student is part of the art and drama clubs, but not the chess club 10 people said they liked pears and strawberries, but not melons

7 students are nof part of any of the clubs 6 people said they iked melons and strawberries, but not pears

4- Find the value of x, and then find the frequency of each region

a ¢lF 0 b- $lc D
150 students were asked whether 30 people were asked whether
they studied French or German @ they had a dog (D) or a cat (C)

56 2x—3
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8. A person’s blood group is determined by whether or not it contains any of 3 substances
A, B and C. A doctor surveyed 300 patients’ blood and produced the table below.

Blood contains No. of patients

only C 100
A and C but not B 100
only A 30

B and C but not A 25
only B 12

A, B and C 10

A and B but not C 3

(a) Draw a Venn diagram to represent this information.

(b) Find the probability that a randomly chosen patient’s blood contains substance C.

Patients whose blood contains none of these substances are called universal blood donors.

(c) Find the probability that a randomly chosen patient is a universal blood donor.
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[JMC 2002 Q11] The Pythagoras School of Music
has 100 students. Of these, 60 are in the band and 20
are in the orchestra. Given that 12 students are in
both the band and the orchestra, how many are in
neither the band nor the orchestra?

[Edexcel S1 May 2010 Q4] The Venn diagram in
Figure 1 shows the number of students in a class who
read any of 3 popular magazines 4, B and C.

One of these students is selected at random.
(a) Show that the probability that the student reads

more than one magazine is % ?2)

(b) Find the probability that the student reads 4 or
B (or both). ?2)
(¢) Write down the probability that the student
reads both 4 and C. 1)

Given that the student reads at least one of the
magazines,

(d) find the probability that the student reads C.
@

3. [Edexcel S1 Jan 2010 Q4] There are 180
students at a college following a general course in
computing. Students on this course can choose to
take up to three extra options.

112 take systems support,
70 take developing software,
81 take networking,

35 take developing software and systems support,
28 take networking and developing software,
40 take systems support and networking,

4 take all three extra options.
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Fluency Practice

Creating Venns For each population of shapes, complete the 4 Venn diagrams.

w

b 2 a b
_ g . .
grey circle grey square . 4 grey circle white square
‘ . Is this a correct diagram?
d C d
_ mke O |t _ .
circle white circle square D D black square triangle white
b 4 a b
. : . Q < ¢ . .
white triangle grey circle D Q pentagon white black triangle
O [N O c d
q & not &| odd no. .
£ D square grey of sides triangle
black square polygon grey Q O @
pentagon white

* How else could we draw these last two Venn diagrams? *
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If'a shape s . Each diagram shows a different bag of coloured shapes.
picked from Creating Venns . -
this bag Complete the Venn diagrams & use them to calculate each probability.
1 a b

2 a b
O ¢ , : N : _ :
grey circle grey square O O grey circle

white triangle

: What is... p(arey shape) = <] Whatis... P(grey circle) =

I:' O P(grey circle) = 7 ; D P(not a white triangle) =
P(grey square) = ‘ P(not grey and not a circle) =

a b

O ‘A s grey circle s black

g g

square pentagon  white grey square

O
<46
A
O
A

What is..

I ‘ " P(a grey circle) =
D O P(not a black square) =
Q v A square has been picked from the bag.

What is the probability it is black?

As a percentage, what is...

P(not a white pentagon) =

(7
O
G
4

O

I Ao IR

. P(a grey shape is a square) =

P(a square is not grey) =
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quadrilateral

regular white

Shape
Venns

If a shape is picked randomly, what is:
P(a regular white quadrilateral)

P(a white quadrilateral)

A pentagon has been picked,
what is P(it is grey)?

A grey shape has been picked,
what is P(it is an irregular pentagon)?

v
*| ireguter ey SR |
Q9 e
O 4 (
DZTA
pentagon O .
¢
®

quadrilateral regular

grey

If a shape is picked randomly, what is:
P(a irregular grey quadrilateral)

P(a regular non-grey shape)

hexagon regular

white

What is...

P(the shape is white, given that it is regular)?

P(an irregular shape is not white)
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The General Addition Law

!I even rime @ v €| even square ® va & odd square
A fair spinner. A fair spinner. A fair spinner.
P(even) = P(prime) = P(even) = P(square) = P(odd) = P(square) =
P(even or prime) = P(even or square) = P(even or square) =
even >6 @ g prime <8 multiple of 5

O] '//// g

10 cards: 1to 10

4

P(even) = P(greater than 6) =

P(even or greater than 6) =

15 cards: 1to 15

P(prime) = P(less than 8) =

P(prime or less than 8) =

® &| multiple of 4

20 cards: 1to 20

You can complete
the Venn
diagram with totals.

P(multiple of 4) = P(multiple of 5) =

P(multiple of 4 or multiple of 5) =

@ g

A bag contains
50 spheres with
the numbers
1to 50.

P(multiple of 7 or even) =

g

A bag contains
100 spheres with
the numbers
1 to 100.

P(multiple of 4 or a multiple of 10) =

@g

30 students:

12 with blonde hair
13 with glasses

10 students without

blonde hair or glasses

If we pick a student that is blonde,
what is the probability they wear glasses?
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conditional probability
and venn diagrams

(1)

3)

30 students in a class

20 have a brother

16 have a sister

12 have a brother but not a sister

what is the probability of picking a
student at random that has a brother,
given that they have a sister?

50 students
went to an activity camp
38 did climbing
13 did climbing and canoeing
4 did neither climbing or canoeing

what is the probability of picking a
student at random that did canoeing,
given that they did not do climbing?

(@)

(4)

a survey of 125 students

asked whether they have a cat or a
dog in their home

61 had a cat

68 had a dog

13 had neither

what is the probability of picking a
student at random that has a cat,
given that they have a dog?

a discrete survey of 90 students
asked if they have a laptop or a
tablet, or both, or neither

40 had a laptop

57 had a tablet

23 had neither

what is the probability of picking a
student at random that has a laptop,
given that they own just one of these
devices?
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Fluency Practice

Venn Diagrams with Algebra

(a)

(b)

(c)

Some children are asked about
whether they have any sisters or
brothers. Six children said they had
both sisters and brothers. Eight
children said they had no sisters or
brothers. Seven children said they had
brothers but no sisters. x children said
they had sisters.

(i) Complete the Venn diagram, giving
numbers in terms of X where needed.

B S

(ii) Given that there are 30 children in
total, find the value of x using
algebra.

Some students are asked whether they study
French, German or Spanish. Four students
study all three languages. Six study both
French and German, and x students study

French and Spanish. No students study both

German and Spanish but not French. 21
students study French. 15 students study
Spanish. 18 students study German. All
students must study at least one language.

(i) Complete the Venn diagram, giving
numbers in terms of x where needed.

F G

S

(i) Given that there are 40 students in total,
find the value of x using algebra.

Some TV viewers are asked whether they
enjoy drama, comedy or sport programmes.
Six viewers enjoy none of them. x viewers
enjoy all three programmes. 15 viewers
enjoy both drama and sport. 30 viewers
enjoy both comedy and drama. 21 viewers
enjoy both sport and comedy. 43 viewers
enjoy comedy. 56 viewers enjoy sport. 38
viewers enjoy drama.

(i) Complete the Venn diagram, giving
numbers in terms of X where needed.

D C

S

(ii) Given that there are 90 viewers in total,
find the value of x using algebra.
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Shade +he regions corresponding +o the Sets

B

A

B

A

B

A

A AUB ANB B'
A 8 A B A 8 A B
AU B A'NB A'NB' (AuB)
A B A B A B A B
C
C' BuC ANC

ANC
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Fluency Practice

Shading Two Set Venn Diagrams

(a) (b) (c) (d)
Shade A’ Shade AN B Shade AU B Describe the region shaded
&l a B ¢l a B ¢l a B ¢l a B
(e) (f) (9) (h)
Describe the region shaded Shade AN B’ Shade A' N B’ Describe the region shaded
¢l a B £l a B ¢l a B ¢l a B
(i) (6)] (k) Q)
Shade A'U B Shade (AU B)’ Describe the region shaded Describe the region shaded
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D
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Fluency Practice

Sets and Venns Revision

(a) (b) (c) (d)
§=1{1,2,3,4,5,6,7,8,9,10} §=1{1,2,3,4,5,6,7,8,9,10} §=1{1,2,3,4,5,6,7,8,9,10} A=1{1,3,579}
A={1,2,3,4,5,6} A = {factors of 9} A = {factors of 9} AnB={1,3}
B = {even numbers} B = {multiples of 4} B = {multiples of 4} AUB={0,1,2,345,7,9}
List the members of AnB List the members of AUB Anna says that An B = @. Is she List the members of B
correct?
(e) (f) (9) (h)
Shade the region which Shade the region which Show in a Venn diagram. List the members of B’
represents A n B’ represents A'UB §=1{1,23,456,728,9, 10} and A'n B’
A=1{1, 4, 9 10}
Sl a B $la B B=1{24,68 10}
£l a B
(i) @)
In a group of 20 students, There are 32 students in a ]
11 like Maths and 10 like Maths English class. 21 students like Spanish Geography

English. 2 like neither
subject.
(a) Complete the Venn
diagram.
(b) How many students
like Maths but not English?

Spanish and 15 like
Geography. There are
twice as many students
who like both subjects as
like neither.

(a) Complete the Venn
diagram.

(b) How many students
like only Spanish?
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Fluency Practice

A shape is
picked from
this bag...

O

Creating Venns

Each diagram shows a different bag of coloured shapes.

Complete the Venn diagrams & use them to calculate each probability.
Shade the diagrams to show the areas defined by the notation.

e

a b 2
, g
Grey Circle Grey Square D
P(GUC)=
Square White
@ o
P(SUW)=
b 4
Back Targle | | o Circl O
ac riangle rey ircle O
P(T) =
Grey Square
@ o
PSUG') =

Jve

a b
Grey Circle White Triangle
C P(GNC)=
Black Square
@ o
P(BNS)=
a b
Pentagon  White Triangle Black
= P(P U W) =
Grey Square
@ o
P(G'NnS)=
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Fluency Practice

NN

m

P —

> O

.DQ.
U\ v

- Regul Whi Shape
egular ite Venns

Quadrilateral

Shade RNWNQ
If a shape is picked randomly, what is:

P(W) =

Jre

Irregular Grey

Pentagon

Shade GNP

What is the probability of randomly
picking a shape in the set (GNP)’ ?

Q Quadrilateral Regular
lﬁ ﬁ Grey
Q D Shade QUR
Q If a shape is picked randomly, what is:
P(QURUG) =
O . Hexagon Regular
<Z ‘ White

Shade RUW
4 Q ' What is the probability of randomly

picking a shape in the set (HUW)’ ?

Page 327




Fluency Practice

© § A
€={1,2,3,4,5,6,7,8,9, 10}
A={1,2,3,4,5,9, 10}
B={3,5,6,7 10}
Complete the Venn diagram.
If I pick a number at random what is...
P(A) = P(AAND B) =P(A N B) =

P(NOT A) = P(A') =

P(AORB)=P(AUB)=

P(B’) = P(AORNOTB)=P(AUB’) =
® B

50 students were asked @

about their lunch.

25 students had a burger (B)

35 students had fries (F)

15 students had both.

Complete the Venn diagram.

How many students had neither F or B?

If a student was chosen at random, what is... P(BNF)=
P(B) =

P(FUB)=

P(F) =
P(B) = P(F nB)=

@

A’ =NOT A
ANnB=AANDB
AUB=AO0ORB

True or Faise?

P(A) == T/F
(A) =2

P(B : T/F
)=

4
P(N) = — T/F
10

@ 100 students were asked
about their school subjects:

15 studied History (H), French (F) and Drama (D).

40 studied Drama and History.
25 studied History and French.
55 studied History.

22 studied French and Drama.
3 studied only Drama.

40 studied French.

Remember! E

3
P(ANB)=—
10

7
P(AUB)=—
10

PAUB 2
UB)=—
( )=y

T/F

T/F

Complete the Venn diagram with this information. F

P(H) =

p(D') = P(DNF)=

P(F) = PHNFND)=

P(HUD)=

PDUF) =

Page 329




Fluency Practice

venn diagrams 6

1. 60 people were asked if they read either of two local
newspapers, the Chronicle and the Echo.

2. 85 people were asked about whether they like tea or coffee.

67 like at least one of the drinks.
29 like tea, but not coffee.
22 like coffee, but not tea.

12 people read both newspapers.
36 people read the Chronicle.

25 people read the Echo. (a) Write the number of

people who belong in each
section of the Venn
diagram.

&

(a) Write the number of
people who belong in each
section of the Venn diagram.

@)
m
—
(@)

(b) One of the people is
chosen at random. Work
outP(TnC)=

(b) What proportion of
people read neither
newspaper?

3. At a school, all pupils study French, Spanish or both. 4. Students at a college can take part in different extra-curricular
' ’ activities, including Aerobics classes, Badminton and Chess club.
In a class of 30 pupils 21 pupils study French and 13 pupils

study Spanish.

In a group of 140 students,

7 do all three activities, &
34 do aerobics and badminton,
22 do aerobics and chess,

19 do badminton and chess,

76 do aerobics,

62 do badminton,

(v9)

(a) Write the number of &
people who belong in each
section of the Venn diagram.

T
w

(b) A pupil is picked at

random from the class. 46 do chess.

Work out:

PFNS)= (a) Complete the Venn diagram. C
P(F’) = (b) How many students do

none of the three activities?

L
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Fluency Practice

venn diagrams 6

1. The proportion of elements in three of the sections of a Venn
diagram are shown.

2. In a survey, people were asked about their pets.

cat, given that they have a dog.

1
1
1
: 34% had a pet cat (C) &
An element is chosen at 1 42% had a pet dog (D) C D
random. Work out: @ : 11% had both a cat and a
() P(AUB) = A B 909
 (a) Write the proportion of
(b) P(B) = 1 people who belong in each
: section of the Venn diagram.
(c) P(A) = L
3 1 (b) One of the people is chosen at random.
(d)P(B) = : Work out the probability that they have a
1
1

4. Students at a school can choose to study GCSEs in Art,

3. The proportion of elements in two of the sections of a Venn -
Geography and History. &z

diagram are shown.

In a group of students, G
12% study all of the subjects,
19% study Art and Geography,

4
|
|
|
|
I

Afifth of the elements are in neither A nor B. :

|

(a) Complete the Venn diagram. : 23% study Art and History,

|
|
|
1
|
|
|
1
|
|
|
|

() O fthe ol o & 27% study Geography and History,
ne of the elements is

A B 40% study Art,
chosen at random. 54% study Geography,

2% study none of the subjects.

Work out the probability that H

the element is in A, given
that it is not in B.

(a) Complete the Venn diagram.

(b) What proportion of the Art students also study History?
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Fluency Practice

. The numbers in the Venn diagrams show the
venn dIGgr‘GmQ 7 proportions of elements that belong in each
section. Use the clues to complete them.
P(A N B) =§ P(C)=0.5 P(CUD)=0.6 P(E’) = P(F) P(GNH)=0
P(G)=0.3 P(1UJ)=P(l) + P(J) P(K) = P(K’) P(L):P(L')=2:3
& & &
A B C D E F
7%
& & &
G H I J K L

A&B C&D E&F G&H | &J K&L
Put a tick in the

5 correct boxes. Exhaustive

Mutually Exclusive

Independent
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Exam Questions

The following results were obtained from a survey concerning the A group of 30 children are surveyed to find out which of the three sports cricket (C),
reading habits of students. basketball (B) or volleyball (V) they play. The results are as follows:
60 % read magazine P 3 children do not play any of these sports
50 % read magazine Q 2 children play all three sports
50 % read magazine R 6 play volleyball and basketball
30 % read magazines P and Q 3 play cricket and basketball
20 % read magazines Q and R 6 play cricket and volleyball
30 % read magazines P and R 16 play basketball
10 % read all three magazines 12 play volleyball.
(a)  Represent all of this information on a Venn diagram. (a)  Draw a Venn diagram to illustrate the relationship between the three sports
played.
(b)  What percentage of students read exactly two magazines?
(b)  On your Venn diagram indicate the number of children that belong to each region.
(¢)  What percentage of students read at least two magazines?
(¢)  How many children play only cricket?
(d)  What percentage of students do not read any of the magazines?

100 students were asked which television channel (MTV, CNN or BBC) they had watched the | The sports offered at a retirement village are Golf (G), Tennis (7) and Swimming
previous evening. The results are shown in the Venn diagram below. (S). The Venn diagram shows the numbers of people involved in each activity.

& &

MTV CNN

G

BBC

. . . ) (a)  How many people
From the information in the Venn diagram, write down the number of students who watched @) only play golf?

(@)  both MTV and BBC; (i)  play both tennis and golf?
(b) MTV or BBC; (iii)  do not play golf?

E% g/II}IFI;I/ andC]Ia\I]?\ICbbltlt n(t’tBl\éEV; (b)  Shade the part of the Venn diagram that represents the set G* N S.
or ut no .
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Exam Questions

In a club with 60 members, everyone attends either on Tuesday for
Drama (D) or on Thursday for Sports (S) or on both days for Drama
and Sports.

One week it is found that 48 members attend for Drama and 44
members attend for Sports and x members attend for both Drama and
Sports.

@ @ Draw and label fully a Venn diagram to illustrate this
information.
(i)  Find the number of members who attend for both Drama
and Sports.
(i)  Describe in words the set represented by (D N S)'.
(iv)  What is the probability that a member selected at

random attends for Drama only or Sports only?

The club has 28 female members, 8 of whom attend for both Drama

and Sports.
(b)  What is the probability that a member of the club selected at
random

1) is female and attends for Drama only or Sports only?

(i)

is male and attends for both Drama and Sports?

(2)

(b)

(©)

(d)

The sets 4, B and C are subsets of U. They are defined as follows:

& = {positive integers less than 16}

A = {prime numbers}
B = {factors of 36}
C = {multiples of 4}

List the elements (if any) of the following:

(1)
(i1)
(iii)
(iv)
»

(i)

4,
B,
G
ANBnNC.

Draw a Venn diagram showing the relationship between the sets U,
A, Band C.

Write the elements of sets U, 4, B and C in the appropriate places on
the Venn diagram.

From the Venn diagram, list the elements of each of the following

(1) An(BuU Q)

(i) (AN B);

(1iii)) AnNB'NC.

Find the probability that a number chosen at random from the universal set
& will be

1) a prime number;

(1)  a prime number, but not a factor of 36;

(iii)  a factor of 36 or a multiple of 4, but not a prime number;

(iv)  aprime number, given that it is a factor of 36.
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Exam Questions

(¢)

A group of 38 students were asked if they had ever been to France or Spain.
The number who had been to Spain only was 3 more than the number who had been to both

countries.
Twice as many had been to France as Spain.
4 students had not been to either country.

'Find how many had begn to botl) countrigs.

bttt 3 : . . - 1 T T N
R T EuEEe
| L | | | | | RN

- . e T S S e e S e B e o e e S
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Exam Questions

(b)

()

U=1{1,2,3,4,5.6,7.8,9,10, 11, 12} is the universal set.
P=1{3,56,810}, 0=1{2,4,6,8,10,12} and R={2,5,6,7,9, 12}
are three subsets of U.

(i) Represent the above information on a Veénn diagram.

Hence list the elements of

(i) (PuUQuUR

(iii) (PN Q) \R

U 1s the universal set and P and Q are two subsets of U.

#U=30, #P=16 and #Q=6.

(i) &5 Find with the aid of a Menn diagram the minimum value of # (P U Q).

(ii) £S5 Find with the aid of a Venn diagram the maximum value of # (P U Q)".

#U=u #P=p #0=qg and #(PUQ)=x.
(iii) £S5 Show with the aid of a Venn diagram, that if p > g and x is a maximum,

thenu=p+x.
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Fluency Practice

conditional probability
and venn diagrams

(1) (2)

n(E) = 30 n(E) = 125
n(B)=20  n(S)=16 n(C)=61  n(D)=68
3) 4)
n(E) = 50 n(E) = 90
n(cli) = 38 n(L)=40  n(T)=57
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Fluency Practice

Al A2 A3 A4
A=1{2,3,57,11} A = {factors of 100} A={c,h,i,n,a} A={s,u,p,e,r}
B=1{3,5,7,9} B = {multiples of 5} B={i,t,a,1,y} B={c,o,m,p,ut e, r}
ListAUB ListANB ListAUB ListANB
B1 B2 B3 B4
4=1{1,3,6,10,15} S={s.q.uare} £=11,2,3,4,56,7.8) M=1{2,4,6,8,10}
B=1{3,6,9,12} V={a,e, i,0,u} A=1{2,3,5} N=1{1,3,5,7,9}
Find n(4 U B) Find n(S n V) Find n(4") Find n(M N N)
C1 C2 C3 C4
4=12,4,6,8,10} A = {multiples of 5} £€=1{1,2,3,4,5,6,7,8,9, 10} £=1{1,2,3,4,5,6,7,8,9}
B=1{1,3,5,7,9} D = {prime numbers} A = {even numbers} A={1,3,5,7}

B = {multiples of 3} B=1{2,4,6,8}

Explainwhy A " B=O

Isittruethat AN D= ?

xeB and x¢ A4
What are the possible values of x?

xe& and x¢ AUB
What is the value of x?

D1
& = {even numbers}
A=1{2,4,6,8,10}

Bissuchthat A " B= {4, 8}
and n(B) = 3.
List a possible set B.

D2
€={1,2,3,4,5,6,7}
A=1{2,3,4,5}

Cissuchthat4 N C= {4, 5}
and n(C) = 4.

List a possible set C.

D3

E=12,4,6,8,10,12, 14}

A=1{2,6,8,12}
Cissuchthat AN C=¢
and n(C) = 3.

List set C.

D4
A=1{3,4,5}
AUB=1{1,2,3,4,5)

B has as few members as possible.
List set B.
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Fluency Practice

FPR
Frequency
Trees

1) Complete the frequency tree for this group of shapes. 2) Complete the frequency tree.

~N

square

square

circle

oot
oo

OO

OO000LINne
oooUleoe

square

J

. . 5
What fraction of the shapes are white squares? What fraction of the shapes are black?

Express the ratio  grey circles : white circles What percentage of the white shapes are squares?

w

~
S
~—

£

] O square A o Q O<> square
A A > e ©0o
m [ 34 S
A . oY oo .
] triangle O v O Q circle
O A A'® OOO
A n square o < O o O
] . b @ circle @) o
A 4 A O<> 0
u triangle PN S 0 DO circle
What percentage of the grey shapes are triangles? What percentage of the shapes are black? What fraction of the circles are white?
Express the ratio  white shapes : grey squares Express the ratio  circles : black triangles What % of the shapes are grey or circles?
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Fluency Practice

Frequency
Trees

circle

square

OO0000
|

If a shape is picked randomly from the group,

what is the probability it is a grey square?

3) Complete the frequency tree.

A A triangle

circle

triangle

What is... Probability (picking a black shape)?
Probability (picking a circle)?

1) Complete the frequency tree for this group of shapes.

white

10O
oo
o0
ool
oo
ot

... a White square?

4) Complete the frequency tree.

grey

square

black

A square is picked from the group.
What is the probability it is grey?

2) Complete the frequency tree.

What is the probability of picking...

... a grey circle?

5) Complete the frequency tree.

white

square

grey

A grey shape is picked from the group.
What is the probability it is a square?
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Fluency Practice

Frequency 1) complete the frequency tree for this group of shapes.

Trees

~

O
]

circle

triangle

Ve

As a percentage, what is...

What is the probability a

If we pick a shape at random, circle or a square is picked?

what is...

P(square)?

P(grey circle)?

P(white shape)?

A triangle is picked,
what is the probability it is grey?

A grey shape is picked,

2) Complete the frequency tree.

D‘VOQ..AO

grey

J

O

circle

O v

triangle

O @V QO
oV 7 e » o

A

P(triangle)?

P(white circle)?

P(a grey circle or a black triangle)?

P(a black shape given that it is a square)?

P(a square given that it is black)?

what is the probability it is a triangle? What is the probability a white shape or a triangle is picked?
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Fluency Practice

G) A shop recorded the customers it had over
the weekend.

2
g of the customers came on Saturday.

30% of Sunday customers were children.

Saturday

What fraction of the customers were adults?

Frequency Trees: FPR

b) A game company complied data on players.
The ratio of PC to console users was 4 : 5

3
E of console users were children.

25% of PC users were adults.

console

What fraction of the players were children?

~

c) Students were surveyed.

3
E of the students that studied German were male.

The ratio of male to female French students
was2:5

German

French

What percentage of the students studied French?

d) For a science test, the ratio of
passing students to failing students was 5 : 3

4
6 of the female students failed.

\What fraction of the students were male?

5
e) — of deluxe cinema tickets were sold to adults.

75% of standard tickets were sold to children.

The ratio of adult tickets to child tickets was 4 : 7

deluxe

What fraction of the tickets were deluxe?

f) 15% of trees surveyed were unhealthy oaks.
The ratio of healthy elms to healthy oaks was 7 : 10
The ratio beech:elm was 5:7

7
%0 of the beech trees were healthy.

Which species was healthiest? )

Page 371




Fluency Practice

@ Frequency Trees

1) Complete the frequency trees.

female

2) A computer game company
surveyed 40 players
about a game update.

7 adults liked the update.
14 of the 22 children asked
liked the update.

like

dislike
like
dislike

What fraction of the adults
\_ disliked the update?

3) A restaurant recorded if customers
ordered a soda with their meal.

A third of those that had pizza
had soda.
34 people ordered pasta with a soda.

What fraction of those surveyed
had pasta but no soda?

4) A clothes shop recorded the
gender & the money spent by
customers spent in a day.

Twice as many customers spent less
than £20, than spent over £40.

Of the customers that spent £20-£40,
three-quarters were female.

male

Less than £20
female

£20tof4p ~ Male

Over £40

female

What fraction of customers...

...were male?
...spent over £20?

J
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Fluency Practice

(1) A cake shop sells ‘standard’ (£2) & ‘luxury’ cakes (£3). Frequency 2) Mike recorded the meals 120 students had at lunch. h
On Sunday, a quarter of the customers ordered a luxury cake. Trees 14 students had a sandwich and no snack.
Over the weekend, a third of the customers ordered a luxury cake. @) Two-thirds of the students had a sandwich.
Three-quarters of the students had a snack.
How much more revenue did the shop make 24 students had a snack but no sandwich.
from standard cakes compared to
luxury cakes over the weekend? standard What fraction of students had no sandwich and no snack?

Complete a frequency tree to help.
Saturday

3) There are 3 types of seating at a concert A: £30 B:£20 C:£15

) A 4) A robot factory makes gears, circuits & fans.
Tickets bought early get a 20% discount.

After testing, two-thirds of the gears were faulty

Three-fifths of the 80 A tickets were bought early. & one-fifth of the circuits were faulty.

12 more people bought B tickets early than A tickets early. 60% of the items tested worked correctly.
133 people bought tickets early. 56 fans that were tested worked correctly.
For C tickets, the ratio of those bought early to on the door was 1 : 5 30% of the items tested were gears.

The ratio of gears tested to circuits tested was 2:3

Show that the concert made more revenue from
C tickets than A tickets. How many items were tested?

gears
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Fluency Practice

Takes
the bus

Female

Doesn’t take
the bus

Students

Doesn’t take
the bus

A frequency tree diagram shows the number of
students that take the bus to school and don’t.

Complete the table.

What fraction of students are male?

What fraction of females take the bus?

What fraction of students are females
that take the bus?

What fraction of males take the bus?

What fraction of students are males who
don’t take the bus?

What fraction of students don’t take the
bus?

What fraction of males don’t take the
bus?
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Fluency Practice

Meat

Ordered
pizza

Vegetarian

Students

Ordered
sandwiches

Vegetarian

A frequency tree diagram shows the number of students
that ordered meals and whether they are vegetarian or not.

Complete the table.

8
15
What fraction of students ordered
vegetarian pizza?
1
19
What fraction of those that ordered
sandwiches are not vegetarian?
15
19
What fraction of students that ordered
pizza are not vegetarian?

3
4
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Fluency Practice

A frequency tree diagram shows the number
Square of counters and their colour and shape.

Complete the table.

: What fraction of blue counters are
Triangle squares?
3
Counters %
What fraction of blue counters are
triangles?
13
20
What fraction of squares are green?
Triangle What fraction of greens are squares?
1
3
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Fluency Practice

'—ri]kes lhit A frequency tree diagram shows the number of students
chocolate

that like hot chocolate and like tea.

Complete the frequency tree and the table

Doesn’t like

hot chocolate

Students

Likes hot

chocolate

Doesn’t

like tea

Doesn’t like
hot chocolate

Wl N o] $|w g|w g|§ g“ﬂ g|w
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Fluency Practice

Not
broken

Long

The information below describes the number of short
and long tent pegs that are broken or not broken in
shop stockroom.

Complete the frequency tree
23 of the pegs are broken

150

155—10 of the of the pegs are long
and not broken

% of the pegs are long and
broken

There are 96 long pegs

216 of the short pegs are broken
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Fluency Practice

Red

Yellow

A company has ordered badges with their logo on.
There is a choice of two shapes and three colours.

Use the information below to
complete the frequency tree

% of the badges are circles L of the badges are red
4

% of the of the red logos are circles 4lof the circles are red
410f the squares are yellow i of the badges are yellow

%of the circles are yellow % of the blue logos are circles
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Fluency Practice

in a small school, all of the 440 students study just one modern foreign language
the ratio of numbers of students taking French, Spanish and Germanis 9:5:8 (respectively)
33%:% of the students that study French are female

40% of the students that study Spanish are male
55% of the students that study German are female

—C D
complete the frequency tree: M \O
Fr
r—C D
Caay—s0 —C_ D
n—C D
Ge
—C D
n—C D
what percentage of students in
the whole school are male? [round your answer to the nearest whole number]

Page 388




Fluency Practice

80 of the students in Y9 take part in an activity during their PE lesson

the same number of students play cricket as play hockey
twice the number of students play tennis than play cricket

45% of the students that chose tennis are male
35% of the students that chose cricket are female
45% of the students that chose hockey are male

complete the frequency tree:

Teg
O Ee.
k>

Ho

show that the numbers of girls and boys
in the school are equal
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Fluency Practice

Leesham United look at their
results since new owners took over.

A computer game company collects
data about players: ® @ ©)
their age & what platform they prefer to use. A driving school records the age of students
& their success when taking a driving test. Home Away Total
Adult Child Total Win
PC 17 21 Pass Fail Total Draw 6
Console 11 Under 25 Lose
Total 50 25+ 27 Total

Total 40

under 25

console

What fraction of the players played on console? What fraction of the students were What percentage of thetir
25 or over and failed? away games did they win?

What fraction of the children played on console? What fraction of those that failed were under 25? | What fraction of the draws were away games?
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Fluency Practice

&

A: Prime
Numbers

B: Factors
of 12

(D Place each element in the correct section
of the Venn diagram.

123456 !
78910 11 12

Elements &

(2 Shade the TRUE statements. (3) One of the numbers is chosen at random.

Choose the correct probabilities.
A has 5 elements B has the same number
of elements as B’ P(4) 1
‘ 75%
B has twice as many P(B)
B has 4 elements clements as A N B 7
There are 4 elements in ) 12
A N B has 9 elements A ! ,
P(B’) 5 0.5
: 12
A U B has 9 elements /4 of the elements are P(A n B)
outside both circles
P(A U B) 1- P(B)
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Fluency Practice

1.4 ={1,2,3,4,5,6,7,8,9,10} (b) An element is 2.%={8,9,10,11,12,13,14,15,16}  (b) An element is
A={2,3,5,6} picked at random. A = {even numbers} picked at random.
B ={1,3,5,7,9} Shade the TRUE B = {square numbers} Work out:
(a) Complete the Venn diagram. statements. (a) Complete the Venn diagram. P(A)
P(B’) =
P(ANnB)=2
P(ANnB)=
P(AuB)=0.7
P(A’):% P(AUB) =

3.4 ={56,7,89,10,11}

(b) An element is 4. In a class of 32 pupils,

A ={5,6,10} picked at random. 23 pup!ls have a brother, |
B ={6,8,10,11} Shade the TRUE 14 pu_p|IS have a brother and g sister,
AnB={8,11} statements. 6 pupils have no brothers or sisters.
(a) Complete the Venn diagram.
Write the number &
& P(A) <P(B) of pupils who brother sister

belong in each
section of the
Venn diagram.

P(A n B) = P(B)

P(B) = P(B’)

P(AUB)=P(AnB)

U
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Fluency Practice

Frequency Tree

The Venn diagram, Frequency Tree
and Two-Way Table all show the
same information. Complete them all.

Venn diagram — the number of elements
belonging to each section is labelled.

A: Male B: Right-
handed

Two-Way Table

Left-handed

15

Male

Female

Total

Right-handed

Left-handed

Total
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Fluency Practice

e.

0.1 A
0.35

\ B

C

f. Draw a probability tree for this
spinner.
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Fluency Practice

- Y2 N N/ )
m O] > [aa] O > aa] O > (] O >
) j - j = 6e . — | e /3/4. - 10
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Fluency Practice

Add or multiply probabilities?

Getting a 6 on a die and a T on a coin.

Hitting a bullseye or a triple 20.

Getting a HHT or a THT after three

throws of an unfair coin (presuming we've
already worked out P(HHT) and P(THT).

Getting 3 on the first throw of a die

and a 4 on the second. + X
Bart’s favourite colour being red and
Pablo’s being blue.

Shaan’s favourite colour being red or blue.
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Fluency Practice

Independent?

Throwing a heads Throwing a heads
on the first flip. on the second flip.

o
It rains tomorrow. It rains the day m -
Yes
after.
That | will choose That | will choose
maths at A Level. Physics at A Level. Yes
Have a garden Being called Bart.
Yes

gnome.
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Fluency Practice

It will rain. ' For Tim, what will happen tomorrow? Tim’s son will pass his
maths test.

Which of these events are independent of each other?

How might one event affect the probability of a different event?

( Tim will have pasta for lunch. J ( Tim will bump into Sarah. J

[ Tim will be late to work. ]

( Tim'’s car will break down. J ( Tim will feel unwell. j [ Tim will get a pay raise. J

Tim will start looking for
a new job.

( Tim will go to bed early. J

( Tim will be early for work. j

It will be sunny.

Tim will have dinner at
[ Tim will miss his ] a nice restaurant.

evening running club.

It will be cloudy.

Stockley United will win their ( Tim’s alarm clock will not work. J s wiill dhesEs
football match. coffee at the café.

)

Are any of the events mutually exclusive? (they cannot both happen)
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Problem Solving

Leyland picks a marble from each box.

Box A Box B

* Does it matter which box Leyland chooses from first?

*  Will the order affect the probabilities of the combined outcomes?
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Fluency Practice

1 5
The probability Mark passes his driving test is 3 The probability Diana passes is P

Complete the Tree Diagram and find the probability they both pass their tests.

7 4
The probability Jim passes his maths test is o The probability he passes English is =

a) Complete a Tree Diagram and find the probability he passes both tests.
K 5 b) What is the probability he fails both tests?
Mark Diana Results c) What is the probability he passes only one test?
4 N\
P
>
F
P
F
F
N\ J
. . 4 2 a, " e o "
The probability Sally passes her history test is— . The probability Jim passes is —. The probability Helen passes her English test is —. The probability she passes History is —.
5 3 9 7
a) Complete the Tree Diagram and find the probability they both fail their tests. Complete a Tree Diagram and find the probability she passes at least one test.
b) What is the probability at least one of them passes?
Sally Jim Results
4 N
N\ J
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Fluency Practice

Probability A cubeis picked at random from the box.
Trees It is replaced, then another cube is picked.

Complete the probability tree & the probability of each outcome.

Outcome
1 st i nd pi
) 15 pick 27 pick Probabilities
@ white
@ 2 white
grey
white
grey
grey

A cube is picked at random from the box.
It is not replaced before another cube is picked.
Complete the probability tree & the probability of each outcome.

Outcome
3 st i nd i
) 1 pick 27 pick Probabilities
@ white
white
grey
white
grey
grey

A cube is randomly picked from the box & replaced.
What is the probability 2 grey cubes are picked?
What is the probability 2 white cubes are picked?

) . Outcome
2) 1%t pick 27 pick Probabilities
@ white
@ white
@ grey
white
grey
grey

A cube is picked from the box, and not replaced before another is picked.
What is the probability 2 white cubes are picked?
What is the probability only 1 grey cube is picked?

4)
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Fluency Practice

A sphere is randomly picked from the box & replaced. ProTbability A sphere is randomly picked from the box & replaced.
What is P(two black spheres)? rees What is P(two spheres of the same colour)?
What is the probability 2 spheres of different colours are picked? What is P(at least one black sphere)?
1) 2nd pick 2)
15t pick
© black O black
5 black O black
O 9
; white white
black black
white white
white white
Two spheres are picked from the box (without the first being replaced). If two disks are picked from this box, what is P(different coloured disks)?

What is P(2 white spheres)?

. . : o dicke)?
What is the probability at least one of the spheres is white? If three disks are picked from the box, what is P(3 white disks)?

3) 2" pick 4) x 6
1%t pick %5
black
black
0 white
black
white
white
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Fluency Practice

1) Acube is picked at random
from the box, then replaced.

15t pick

2" pick

Calculate:

P(two white cubes)

P(not two grey cubes)

P(two cubes of the same colour)
P(a white & a grey cube)

P(at least one white cube)

Probability Trees 2) Two cubes are picked randomly and simultaneously from the box.
Outcome Outcome
Probabilities 2" pick Probabilities
15t pick
black
white
grey
Calculate:

P(two black cubes)

P(not two white cubes)

P(two cubes of different colours)
P(a grey cube & a black cube)

P(at least one black cube)
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Fluency Practice

1) A cube is picked at random from the box, replaced, 2) Three cubes are picked at random from the box.

then another is picked & replaced, then another is picked.

9x8x7 =504
(7x7x7 = 343) (98 )

w
W W
G
W
G G
G
Calculate: Calculate:
P(GGG) P(WWW)
P(WGW in order) P(2 or more white cubes)
P(3 cubes of the same colour) P(2 of the cubes are grey)
P(exactly 2 white cubes) If 4 cubes are picked, what is P((WWWW)?
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Fluency Practice

Probability
Trees

1)

)

A cube is picked at random from the box.
It is replaced, then another cube is picked.

Complete the probability tree & the probability of each outcome.

Outcome
st i nd pi
15 pick 27 pick Probabilities
white
white
grey
white
grey
grey

A sphere is randomly picked from the box & replaced.
What is P(two black spheres)?
What is the probability 2 spheres of different colours are picked?

3)

©
O

©

2"d pick
15t pick

black

white

A cube is randomly picked from the box & replaced.
What is the probability 2 grey cubes are picked?
What is the probability 2 white cubes are picked?

2) 1%t pick 2nd pick

white

m
&

grey

A sphere is randomly picked from the box & replaced.
What is P(two spheres of the same colour)?
What is P(at least one black sphere)?

4)

Outcome
Probabilities
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Fluency Practice

1) A cubeis picked at random Probability Trees — 2) Acubeis picked at.ran.dom from the box, replaced, o
from the box, then replaced. Outcome then another is picked, replaced, then another is picked.
2" pick Probabilities (8x8x8 = 512)
15t pick
black
W
white
G
grey
Calculate:
Calculate:
P(two white cubes) P(GGG)
P(not two grey cubes) P(WGW in order)

P(two cubes of the same colour)

P(3 cubes of the same colour)
P(a white & a grey cube)

P(at least one white cube) P(exactly 2 grey cubes)
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Fluency Practice

U

10 cards are numbered 1 to 10.
A card is picked randomly & replaced,
before another card is picked.

Complete the probabilities on
each branch of this tree diagram.

N
~

>7
>7<
<7

What is the probability
both cards have a value above 7?

Did we need to draw the entire tree diagram?

[—

fa[a]
00
o0

i A bag contains 3 black & 7 red cubes.
Cubes are picked and then replaced.

Use these two branches to calculate:
P(2 cubes of the same colour are picked)

&——0 B o—0 B

® ® R o ® R

Use two branches to calculate:
P(2 cubes of different colours are picked)

Tree Diagrams: One Branch

To find specific probabilities,
we can draw only one branch of a tree diagram.

10 cards are numbered 1 to 10.
A card is picked randomly & replaced,
before another card is picked.

What is the probability both cards have a value above 5?

[ o>5e0 ®>5

What is the probability both cards have a value over 8?

o0 >80—0>38

This tree diagram shows 3 picks from the same bag.

B<2
B<R<§
T

R<§

Calculate:

P(3 cubes of the same colour)

12 cards are numbered 1 to 12.
A card is picked randomly & replaced,
before another card is picked.

Complete single branches to calculate these probabilities:

P(both cards are odd)

° © Odd @ ® Odd

P(both cards have a value over 8)

—o>80—0>38

P(both cards are not greater than 5)

On the diagram highlight every branch where
only 1 of the 3 cubes picked is red.

Find: P(only 1 of the 3 cubes is red)

If 4 picks are made, calculate...
P(only 1 of the cubes is red)

P(exactly 2 of the cubes are red)
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Fluency Practice

Jim thinks about all the probabilities for the next day.
We can assume these events are independent.

~

\
. . 1
Jim’s bus to work will be late. =

Jim’s favourite coffee shop will
run out of Jim’s favourite coffee.

Jim’s alarm clock will not work.

10
. 3
It will be sunny after work. a
Jim’s football team will win 1
their mid-week match. 2
Jim’s partner will cook his 2
favourite meal for dinner. 3

Find the probabilities for these combined events (a tree-diagram can help):

a) Jim’s bus is late but he enjoys some sun after work.

b) Jim’s bumps into an old friend and his football team win their match.

c) Jim’s gets a rude email at work, but he gets his favourite meal in the evening.

d) Jim’s alarm clock will not work, he will get a rude email and
he will be disappointed with his new haircut.

Jim will be disappointed 2
with his new haircut. 7
L . . 3
Jim will bump into an old friend. 50
1
> 1
20 Jim will win the lottery. —_
1,000,000
. . . 4
Jim will get a rude email at work. e
. . . 5
Jim will get a pay raise at work. 3
. . . 5
Jim will get rained on. H
. g 3
Jim will find a £5 note on the street. —
100

e) Jim’s alarm clock works, but the bus to work is late.
f) Jim doesn’t get a pay raise, but he does win the lottery.
g) Jim’s will be happy with his haircut and he doesn’t get rained on.

h) While enjoying some sun after work, Jim will bump into
an old friend and then find £5 on the street.

Create possible good & bad days for Jim. How close to a 50% probability can you get?

Describe how tomorrow’s events may not be independent.
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Fluency Practice

Probability A cubeis picked at random from the box.
Trees It is not replaced before another cube is picked.
Complete the probability tree & the probability of each outcome.
Outcome
1 st pi nd pi 2
.)— 1+ pick 2™ pick Probabilities )

@ white

E white
4
grey
white
grey
grey

Two spheres are picked from the box.
What is P(2 white spheres)?
What is the probability at least one of the spheres is white?

3) 2" pick
J— 1 pick

A cube is picked from the box, and not replaced before another is picked.
What is the probability 2 white cubes are picked?
What is the probability only 1 grey cube is picked?

Outcome
st i nd pi
15t pick 27 pick Probabilities
white
white
grey
white
grey
grey

If two disks are picked from this box, what is P(different coloured disks)?

If three disks are picked from the box, what is P(3 white disks)?

4) x6

X7
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Fluency Practice

1) Two cubes are picked at random from the box.

2nd pick

"

15t pick

black

white

grey

Calculate:

P(two black cubes)

P(not two white cubes)

P(two cubes of different colours)
P(a grey cube & a black cube)

P(at least one black cube)

black

white

grey

black

white

grey

black

white

2) Three cubes are picked at random from the box.
Outcome (8X7x6 = 336)
Probabilities
W
G
Calculate:
P(WWW)

P(2 or more white cubes)
P(2 grey cubes)

If 4 cubes are picked, what is P(WWWW)?
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Fluency Practice
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Fluency Practice

Conditional Tree Diagrams

a) ooeee“‘ There are 5 red and 3 blue buttons in a sack. D) Oe."" . There are 2 red and 6 blue buttons in a sack.

A button is taken out and not replaced. Then another button is taken out. A button is taken out and not replaced. Then another button is taken out.
What is the probability both buttons are blue? What is the probability both buttons are red?
What is the probability of choosing at least one red button?
1% Event 274 Event Results
1% Event 27 Event Results
4 N 4 N
R R
R R
B B

el
el

\e 7 , J

) ) ) . )
C) o ooo ‘ . . . . There are 4 red and 5 green buttons in a sack. d) A science assessmenthas a praFtlcal and wnttep test. Students have an 80% change of passing the
written test. If they pass the written test there is a 60% chance they pass the practical test. If they

fail the written test, there is a 30% chance they will pass the practical test.

A button is taken out and not replaced. Then another button is taken out.
What is the probab[l{ty of choos!ng at least one red button? 1) Draw a Probability Tree to show these events.
What is the probability of choosing only one red button? 2) Whatis the probability a student passes both tests?

3) Whatis the probability a student passes only one of the tests?
1%t Event 2" Event Results P v
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Fluency Practice

Tree Diagrams Revision

(a)

(b)

(c)

Allie and Alex play two games of tennis.
The probability of Allie winning the game
is 0.45.

(a) Complete the tree diagram.

2nd Game
5 Allie
1st Game 0.4 wins
Allie
0.45 wins Alex
wins

Allie
wins
Alex
wins

Alex
wins

(b) Find the probability that Alex wins both
matches.

(c) Find the probability that Allie and Alex
win one match each.

Yusuf spins two fair spinners, A and B.
Spinner Acanland on a 1, 2 or 3. Spinner
B can land on a 2, 3 or 4.

(a) Draw a tree diagram.

(b) Find the probability that the total on
the spinners is an odd number.

There are 10 biscuits in a tin. 7 are
digestives and 3 are bourbons. Temi takes
a biscuit at random from the tin and eats
it. She does this two more times. Calculate
the probability that she has eaten at least
two digestives.
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Fluency Practice

3 5
The probability Mo passes his driving test isz . The probability Jane passes is ; @
Complete the Tree Diagram and find the probability they both fail their tests.

Mo Jane Results
> P ( PP )
7
3 _P
P FP
F
F FF
N\ J

Oo‘.“‘.‘ There are 2 red & 7 blue buttons in a sack. @

A button is taken out and not replaced. Then another button is taken out.
a) What is the probability both buttons are red?
b) What is the probability of choosing two buttons of the same colour?

7
The probability Latifa passes her Maths test is ; .

5
The probability she passes her English test is g

a) Complete a Tree Diagram and find the probability she passes both tests.
b) What is the probability she fails both tests?
c) Whatis the probability she passes only one test?

A science assessment has a practical & a written test. Kara has a 70% chance of passing
the written test. If she passes the written test there is a 80% chance she passes the
practical test.

If she fails the written test, there is a 30% chance she will pass the practical test.

a) Draw a Probability Tree to show these events.
b) What is the probability Kara fails both tests?
c) What is the probability Kara passes only one of the tests?
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Problem Solving

Laura picks a marble from Box A
and puts it into Box B.

She then picks a marble from Box B.

Box A Box B

VS

Laura picks a marble from Box B
and puts it into Box A.

She then picks a marble from Box A.

Box A Box B

* Does it matter which box Laura chooses from first?

* Will the order affect the probabilities of the combined outcomes?
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Problem Solving

Donna and James each arrange 36 square tiles into a quadrilateral.
They then calculate the area and perimeter of their quadrilaterals.

What is the probability that they both make quadrilaterals where
the value of the perimeter is greater than the value of the area?
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Exam Question
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Fluency Practice
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Fluency Practice

Question 8: There are x apples in a crate.
3 of the apples are bad.

Robert chooses two apples from the crate, without replacement
The probability that he selects two bad apples is 1/12 1st Apple 2nd Apple

(a) Using the tree diagram, prove x*-x-72=0 bad

(b) Find the number of apples in the crate, x. % bad
good
(c) Find the probability that both apples are good - bad
z good
good
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Fluency Practice

11. A pack of seeds tells me that each seed has a % chance of flowering (independent of each
other).

(a) If I plant three seeds, what is that probability that two of them flower?

(b) If I plant six seeds, what is the probability that four of them flower? [Here you don’t
want to draw the tree diagram, but visualise it and try to count the number of routes
through the diagram with the desired properties.]

12. There are r red beads and b blue beads in a bag. Two beads are taken from the bag with

replacement. The probability they are both different colours is 42. Find 2.
25 r
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é Frequency Trees
1A) A theme park recorded ticket sales on the
weekend & whether it was upgraded to a fastpass.

fastpass

Saturday

ordinary

P(A ticket was bought on Saturday) =
P(A ticket on Sunday was a fastpass) =

Probability Trees: Unconditional
1B) A dice is rolled twice.

T~
\X/6
\X

P(2 sixes) =
P(Exactly one six) =
P(1 or more sixes) =

Probability Trees: Conditional
1C) 10 cards are numbered 1-10.
Two cards are picked simultaneously.

0]

0]

_—
~__,

(0]

/
\E
/
\E

P(Both odd numbers) =
P(1 odd number & 1 even number) =
P(Both odd, or both even) =

2A) Ms Doolittle recorded end-of-year results
for Art, Drama & Music.

Did a greater proportion of Art students pass
compared to Music students?
P(A student failed) =

\P(A passing student took Drama) =

2B) Amir & Jo will both take a driving test.

Amir

Pass

Pass

\

F

AVAY

P(They both pass) =
P(Only one passes) =
P(They get the same result) =

2C) P(Sophie wins her first tennis match) = 0.7
If she wins that match, the probability she wins
her next match is 0.8 If she loses, that
probability changes to 0.4

P(Wins then loses) =
P(Wins or loses both) =
P(Wins at least 1) =
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@ Complete the frequency & tree diagrams (2 shapes are picked with replacement).

grey

triangle white
grey

square

white

white

hexagon
circle

hexagon

7
12 circle

hexagon

o

entagon
p 8 p

—

o

T

triangle

—

—

P(grey shape then
grey shape) =

P(two different shapes) =

P(at least one pentagon) =
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@)

a) Complete the frequency tree for

Here is a box of shapes.
the group of shapes.

Tim picks & replaces shapes
from this box.

black

triangle

AONE

Mary picks a
shape at random,
records it & replaces it.

b) Complete the probability tree to show the
probabilities if Mary picks a shape, replaces it, then picks another.

triangle

AIDA
[

square

Complete the frequency tree &
probability tree diagram.

square

white

square
Outcome
st i nd i
1+ pick 2" pick Probabilities
triangle
triangle
triangle
square
triangle
& What is the probability Tim picks...
square
a ...a grey square?
square

...a white shape?

Using the diagrams...
..two triangles in a row?

On her first pick, what is the probability Mary picks a white triangle? .two squares in a row?

What is the probability Mary picks a square, then picks another square? ...two of the same shape?
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@ Complete this frequency tree for a group of 20 shapes.

What is the % probability
a grey square is picked
randomly from the group?

triangle

What is
P(a grey shape is picked)?

square
A square has been picked,

what is the probability it is grey?

A shape is picked from the group and replaced before another is picked.
Complete this tree diagram.

grey
grey
white
grey
white
white

What is the probability a grey shape is picked before a white shape is picked?
What is P(2 white shapes are picked)?
What is P(2 shapes of the same colour)?

What is the probability a grey square is picked, then a white triangle is picked?

@ [

For her first pick she records the colour.
For her second pick she records the type.

)

black

1
3 triangle

Complete both
tree diagrams.

square

What is the probability Sue picks...
...a black triangle?
...a black shape?
...a black shape then a square?
...a grey shape then a square?
..a square, given the shape picked is grey?

...a triangle given the shape picked before was black?
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Fluency Practice

Multiple Event Probabilities: A

@ @) These are fair spinners. ® These are fair spinners. ®
. On a fair dice, what is the probability
Thisisa . .
v v o two sixes are rolled in a row?
|! fair spinner. v v ; v v i !‘
A l; A What is the probability
What is the percentage probability the If both spinners are spun, If both spinners are spun, what is... two ones are rolled in a row?
arrow lands on 1 or on 4? what is the probability the
resultsare 2 & E? P(1&A)? . .
What is the probability someone
P(2 & C)? rolls two sixes or
) two ones in a row?
® For a £4.49 ‘Meal Deal’ you can choose 1 drink, 1 main & 1 desert. ® @ AT
i ; A customer is chosen at random. By listing all the A phone’s security code is 4 digits long.
Drink | Main | Desert different possible ‘Meal Deals’ someone can order, A car company gives each car an
what is the probability the customer has | X | X | X | X | individual code using a letter and 2 digits.
Soda | Pie | Ice Cream | chosen ‘Juice-Pie-Cake’? For example, D-78
By Fhoosmg 4 dlg!ts randomly. How many cars can be produced before
. what is the probability someone can the code needs to be expanded?
Juice | Roll Cake guess the code in one try? p ’
Curry
These two fair spinners are spun and . . @ Kim has 2 sets of cards. The first set has the first 4 prime numbers on them.
their scores are multiplied. Wha.t is the pr9b32"'ty The second set has the first 3 positive square numbers on them.
e LLLLE RSt Kim takes one card from each set and sums the two numbers.
1% Spinner What is the probability the total is prime?
1 2 3 What is the probability the total is even or less than 6?
2
o 2 6 What is...
5 3| o
g
4 ‘a 3 P(even)?
(%]
g 4
P(above 7)?
5
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These are fair spinners.

H®

If both spinners are spun,
what is the probability the
resultsare 1 & A?

Multiple Event Probabilities: B

These are fair spinners.
Both spinners are spun & their scores are

multiplied. What is the probability the
total is 12?

Vb

WA,

<

®

A shoe company offers:
5 fabric colours, 4 sole colours &
7 colours for the laces.

How many different shoe
colour combinations are there?

@ A credit card PIN is 4 digits long.
Lx [ x [ x [ x|
Bo knows the PIN is odd,
he knows it starts with
a positive even digit,
he knows it does not contain any zeros.

What is the probability Bo
guesses the PIN correctly?

®

This fair spinner is spun twice &
the two scores are added.

&

What is the probability
the score is exactly 8?

their scores are added.

These two fair spinners are spun and

Complete the sample space.

What is the probability

4 2 1st Spinner
the final score is 7?
3 1 2 3 4
2 2 What is...
3 8
5 c
£ 3 i ?
4 2 P(prime)?
2| 4
P(less than 6)?
5

@ A bag contains 4 red disks,
3 black disks & 3 white disks.

&

Three times a disk is chosen at random &
then replaced.
What is the probability...

....3 red disks are chosen?

....3 disks of the same colour are chosen?

APl

How many ways can we
arrange these 6 cards?

If we pick 3 cards at random,
what is the probability we pick the
cards showing A & B & C?

@ 8 players are on a basketball squad.
Only 5 players play at once.

How many different options does
the manager have when choosing the
first 5 players to play?

A bag contains 6 green disks, 5 blue disks & 3 pink disks.

2 disks are taken at random.

What is the probability at least one blue disk is picked?
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A fair coin is flipped, and a
fair 6-sided die is rolled.

Calculate:

@ pP@HNE6)

(®) P(T n Even Number)

© pPan1)

@

Calculate the probability of
rolling three 1s on three fair
8-sided dice.

®

Charlie plays 2 games of
chance, the probability he
wins both gamesis 0.21.
The probability of winning
game A is 0.25.
Calculate the probability he
wins game B.

®

Chloe picks out two balls from
the bag. Calculate the
probability that both balls are
red.

@ A box contains pink, green and

purple counters in the ratio
2:4:7.

A counter is taken out of the
box and replaced, a second is
then taken out. Calculate the
probability at least one of the
counters is purple.

Starter:

Tomato Soup
Mozzarella Sticks
BeefNachos

Main:
Roast Chicken
Salad
Steak
Pesto Pasta

Dessert
Brownie
Lava Cake

@ Thefollowingisasetmealata
restaurant.

\_ lIceCream /

Calculate the
number of

combinations of

thesetmenu.

Assumingthe
items ofthe set
menu are chosen
randomly, what is
the probability a
vegetarian meal

setischosen.

@

There are n balls in a bag of
colours blue, red and green.
A ball is picked randomly, the
colour is recorded and
returned to the bad. Thisis
repeated a second time.

P(BNR)=0.07
P(RNG) =10.09
P(GnG) =02025

Calculate the least number of
balls the bag could contain.

A set of 10 counters labelled
1-10 are in a bag. A counter is
taken out of the bag, recorded
and returned. Another counter

is then taken.

Ali wins if the sum of the
numbers is even.

Grace wins if the product of
the numbers is odd.

Calculate the probabilities of
each player winning and
determine whether thisisa
fair game.
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