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Fluency Practice
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Fluency Practice

Finding the Length of the Hypotenuse using Pythagoras’ Theorem

(a) Find x to 1 decimal place (b) Find x (c) Find y to 1 decimal place
x? =52+ 82 - x? =52 +12? yz=122+142
2 v?“o))z xZ = 89 x©
S x =89 S
x = 9.4 cm (1dp) 12 ¢y,
8cm
(d) Find x (e) Find y to 1 decimal place (f) Find x to 1 decimal place
M\ S}
I AV N
@ +’>2 * 3
3
15m, ycm 35mm
(g) Find x to 1 decimal place (h) Find y (i) Find y to 1 decimal place
e
g e, ycm 4
§ 72 < / & &
D~ ¥
LN N
89cm “n y mm

(j) Find x, leaving your answer as a surd

(k) Find y, leaving your answer as a surd

(1) Find x, leaving your answer as a surd
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Extension

which of these are isosceles triangles?
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Intelligent Practice

Justify whether or not the triangles below are right-angled.

3cm
4
1) 15cm )
15cm 7cm
2)
8cm
17cm 3) 39cm 1o
cm
18cm
10cm
5) 200cm
89cm 80cm
7)
72cm
10cm
10cm 6) Bdcm 97cm
91cm
60cm
35cm 10) 65
cm
8) 12cm
85cm
36cm ) 50cm 5cm
9
0.03m 0.37m 012m
77cm 11) '
40cm 35cm
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Fluency Practice
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Fluency Practice
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Fluency Practice

1) Determine if the angles x is acute, obtuse or a right angle.

72 59 13
L/
N xO\
7 o x°
X 11
65 97 61 37 35
23
88 i
41
13
o 11
M 9 * 9
40 89 5
2) For each triangle, find a possible value of the missing side if:
56 N 56 N 56 N
33 33 33
X is a right angle X is acute X is obtuse
85 85 85
36| 4o 36| 4o 36| 4o
x is aright angle x is acute X is obtuse

3) For which questions is there more than one answer? Explain.
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Fluency Practice

3) You are told that 10% + 24? = 262

Use this information to create four different questions where...

X is acute X is acute X is obtuse X is obtuse

4) Try and complete these questions using reasoning and only using calculations to check

a) For this question one is acute, one is obtuse and one is a right angle. Determine which is which, explain your reasoning.

6 6 6
L/ v, ./
9 10 7 ' 10 8 10

a) For this question two are obtuse and one is a right angle. Determine which is which, explain your reasoning.

3 4 3
W, [ |/
2 5 3 V 3 5
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Extension

Cristiano Ronaldo is jealous of Paul Pogba's dab, so
Pogba tries to demonstrate that his dab is perfect.
According to the book 'the Universal Declaration of the
Rights of the Dab', a dab is only perfect if both triangles
represented in the figure below are right angled.

Is Paul Pogba's dab perfect?
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Extension

Triangle Equations

Find triangles that satisfy these equations, with a < b < ¢.
Which ones are possible and which ones aren’t?

When are they right-angled / obtuse-angled / acute-angled?
When are integer sides possible and when are they not?

B2 2 i

a2+b2=c2+1 Ja++vb =+c

a’+b?=c*-1 a+b=c

o Eb’ = 2c° a+b=c+1
ahbh=c=1 1
i L L |

P
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Fluency Practice

Finding the Length of a Short Side using Pythagoras’ Theorem

(a) Find x to 1 decimal place (b) Find x (c) Find y to 1 decimal place
92 = x2 + 42 202 = x? + 162 72=yz+42
2 2 2 2 2 2 ym 2 2 2
9 x2=9%2_4 60«\ x* =20°—-16 ye=7“—4
g 2 2 _ 85 xcm R
S X" = 65
¥ _ V&S 2 3
x cm X = V65 20 cm
x=81cm (1dp)
(d) Find x (e) Find y to 1 decimal place (f) Find x to 1 decimal place
m
x ¢ ul 14 cm
S
Q& 3
¢
ANV ;
2

(g) Find x to 1 decimal place

(i) Find y to 1 decimal place

N &

wo x

17.2cm

12 em

X
ﬂc

(j) Find x, leaving your answer as a surd

(1) Find x, leaving your answer as a surd

xXmm

o
RN E
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Fluency Practice
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Fluency Practice

Find the missing lengths & simplify your answers.

Pythagoras’ Theorem with Surds

Diagrams not drawn accurately.

A B C D E
A ’ J o] TR~ .
] 9
5 6 10 V12
F V63 ’_‘ X G : ; Vi23 H ' V140 )
Vi5 V48 : V110 V250 V70
K L M N o Va3
e e 5V 10/ \8v3 w2
Calculate the area.
45
. 37 32 5V6 V34 2V23 55 5V3
213 411 2421 5v10 72 6V5 3v6
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Extension

generalising pythagoras surd families (i)

3V6

6
b

5

6
T
4
(o]

b 5V10
5v10 7V14

7\14
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More-Same-Less — Pythagoras

Instructions: Calculate the value of x. Then complete the remaining boxes trying to make the minimal change possible.
On each triangle, state the size of all three lengths. Where decimals are needed, round to 2 decimal places.

Value of hypotenuse

Less Same More
Q
| .
(@]
>
fd
N -
20
Q
£ 5cm
Q (]
< = xcm
«| &
[9)
Q
3 4cm
(]
>
(7)]
w
Q
—

Page 27




Problem Solving
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Fluency Practice

Round answers to 2dp

Question 1:  Calculate the length of the line joining the points A and B.
(@ (b) @]
y y y
6 6 e 6
B
5
5 5 / "
4 4 S B
3 3 3 \\\
2 2 2
AE 1/ ,
4 4 5 6% ol 1 4 5 6% o 4 6%
Question 2:  Calculate the length of the line joining the points A and B.
(@) (b) G _
? H H
3 B A 3 3
2 2 2
\ 1 . IR
4 3 2 -1 12 3 4F 4 3 2 a0 1 2 3 a*f 4 3 2 -1 0 12 3 4%
-1 -1 1
2 -2 2
A -3 -3 B 3
-4 -4 4
Question 3:  Calculate the length of the line joining the point A and B.
(@ (b) (9
y y A(7,12) y
B(7, 15)
B(6.5,5.2)
A(l, 4) 8(12,0) A2, 3.6)
X X

Question 4: Calculate the length of the line joining the points A and B
(@) (b) ©
Y Y Y
B(4,5)
B(4,.4)
A(-6, 3)
X x X
A(-9,-2) A(-3,-1)
B(3, -10)

Question 5:  Calculate the distance between the following pairs of coordinates

(a) (5,1)and (9,6) (b) (1,4)and (10,10) () (0,0) and (6, 8)

(d) (2.5,3)and (8,0) (e) (-6,2)and (8,3) (f) (-5,-9) and (-3, 8)

(g) (-5,7)and (-3,-2)

Apply

(h) (-9,-9) and (3,-20) (i) (-4, 0)and (0,-4)

Question 1:  Calculate the perimeter of triangle ABC.

Question 2:  The distance between the points (1, 2) and (16, p) is 17.
Find the possible values of p.

Question 3:  The distance between the points (-3, -4) and (q, 5) is 15.

Find the possible values of q.
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Intelligent Practice

Find the length of the line segments between
the given points. Give your answers as
simplified surds, where appropriate:

1)

(0,0) and (6, 8)
(0,0) and (—6,8)
(0,0) and (6, —8)
(0,0) and (—6, — 8)
(1,1) and (7,9)
(1,1) and (8,10)

(1,1) and (—8,10)

8) (1,1)and (8,—10)

9) (1,1)and (8,12)

10) (15,1) and (8,12)
11) (15,23) and (8,12)
12) (1,1) and (—16,20)
13) (1,1) and (—17,19)
14) (—8,10) and (—17,19)
EXTENSION

Point Ais at (1, 2). The distance between
Point A and Point B is 10 units.

Find all the possible co-ordinates of Point B.
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Fluency Practice
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Extension

equilateral triangle or not?

(2)

(1)

-10

-2
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2
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-2

-2 -10
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(4)

=2

=3
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Fluency Practice

Question 1 (1126 &

ABC is an isosceles triangle where AB = BC.

B

y 8.1cm

A A\ 4
3.3cm ¢

Work out the length marked y on the diagram.
Give your answer correct to 1 decimal place.

Question 4 [1[2H C

DEF is an isosceles triangle where DE = EF.

E

12.5cm 12 cm

Find the length marked q on the diagram.
Give your answer correct to 1 decimal place.

Question 2 (11218 C

PQR is an isosceles triangle where PQ = QR.

0

11.8cm 11.6 cm

Find the length marked z on the diagram.
Give your answer correct to 1 decimal place.

Question 5 AzE4 C

DEF is an isosceles triangle where DE = EF'.

z 10.5cm

16.3 cm

Work out the length marked z on the diagram.
Give your answer correct to 1 decimal place.

Question 3 (1128 Cc

DEF is an isosceles triangle where DE = EF'.

55cm 4.6 cm

Calculate the length marked x on the diagram.
Give your answer correct to 1 decimal place.
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Fluency Practice

Question 1 (¢

Work out the value of x.

M
4 cm 5cm

Give your answer correct to 1 decimal place.

Question 4 [1]2H &

Work out the value of x.

X 13 cm

4 cm 9.5¢cm

Give your answer correct to 1 decimal place.

Question 2 KV 3 E1 C

Work out the value of x.

X 9cm

9.5¢cm 7.5cm

Give your answer correct to 1 decimal place.

Question 5 (1128 C

Work out the value of x.

X 5.5cm

4.5cm 4 cm

Give your answer correct to 1 decimal place.

Question 3  [112H &

Work out the value of x.

X 9cm

8 cm 7.5cm

Give your answer correct to 1 decimal place.
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Fluency Practice

Question 1 [1]2E &

Determine the value of y.

18 cm

5cm
9cm

Give your answer correct to 1 decimal place.
Question 4 [12E C
Find the value of z.

17 cm

9cm

8 cm

Give your answer correct to 1 decimal place.

Question 2 3 C

Determine the value of z.

20 cm

12 cm

11 cm

Give your answer correct to 1 decimal place.

Question 5 (6

Work out the value of x.

11 cm

15 cm

5¢cm

Give your answer correct to 1 decimal place.

Question 3 (112 EX 4] C

Work out the value of x.

5cm

11 cm

-

5cm

Give your answer correct to 1 decimal place.
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Fluency Practice
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Fluency Practice

xcm
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Fluency Practice
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Fluency Practice

Question 1 [1[2[3 K] C

Find the value of x.

p al >
L
33 cm 18 cm 15 cm

Give your answer correct to 1 decimal place.

Question4 [123@| C

Find the value of y.
- - g

29 cm 19 cm 17 cm

Give your answer correct to 1 decimal place.

Question 2 [1[2[3E C

Find the value of y.
¢ b4

\/

30 cm 15 cm 14 cm

Give your answer correct to 1 decimal place.

Question 5 [1]2[3 C

Find the value of x.

L]

11 cm 17 cm~—29 cm

Question 3 1]2[3 C

Find the value of x.

pa X N

A

32 cm 20 cm 14 cm

Give your answer correct to 1 decimal place.

Give your answer correct to 1 decimal place.
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Intelligent Practice

Find the value of x in each instance to 2dp. Predict whether you think
each answer will be higher or lower than the one before it.

X
X
21cm
29cm 29¢m
| | | |
| |

21cm
* X
— 29cm 21em
29cm
21cm ll
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Intelligent Practice

21cm

Find the value of x in each instance to 2dp. Predict whether you think

each answer will be higher or lower than the one before it.

29cm

29cm

AN

21cm

\ 4

29cm

N

21cm

29cm

A

AN

21cm

\ 4

Page 53




Fluency Practice
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Fluency Practice

Using Pythagoras’ Theorem

Find each missing length.

d
8cm a 4cm b 3m 2m 6cm €
6cm 5cm ¢ 4 cm :l_
lcm
5cm
15cm 7
9cm 2cm}_‘ o 6 mm h i 18 cm j
)
f /[ T[] 9m
11cm
3 mm
11cm
9cm
7cm
l 8cm m 6cm 75¢cm 7cm
[]
12 cm
4 cm
6cm
5.7 12 5.2 18.9 6.1 4.0 3.6
14 Answers
14.2 6.4 4.9 10 8.5 7.5 6.7
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Fluency Practice

What method can you use to find the value of each letter? Lengths are cm.

NOT DRAWN ACCURATELY

4
6
b C
d 8
7
4
13
10 [
3
3 14
5 f 12
9
14
8
10
7
h
6 l
] 12 / 10
[
8
8
9
4.4 9.9 14.5
10 Answers 94 96 35
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Fluency Practice

What method can you use to find the value of each letter? Lengths are cm.

NOT DRAWN ACCURATELY

7
6
5
d
11
12
6
10 c —
8
10
12 g
h
> 6
-
13 12
€ 4
5
9
k
) 7 10
2

10 Answers 12.7 16.2 15.2 15.3 16.6
11.0 12.1 14 11.7 14.5
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Fluency Practice

Al Find length BC

A2 Find length AC

A3 Find length BC

A4 Find length AB

C C C C | 5.1 cm
6.8 cm B
4.1 cm 8.5 cm 3.5¢cm
A B A A
6.2 cm 4 53 em B 103 cm
B1 Find length BC B2 Find length AD B3 Find the area B4 Find the area
4 B 4 C B
I I
— — D
6.7 cm 9.8 cm 8.6cm 6.3 cm 6.3 cm
= I_D | - 7.2 cm . I
C .
12.5 cm B 11.4 cm C 6.5 cm 4 49em €
C1 Find length CD C2 Find length AC C3 Find length BC C4 Find length CD
C
B A 47cm B B
] B
53 cm 6.7 cm 10.7 cm 6.8 cm 6.7 cm
52 cm 4.2 cm

I [ 1 | I

4 38em C D C 84cm D A seem D 4 46cm C
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Purposeful Practice

PYTHAGORAS PILE UP

In each case, find the hypotenuse of the top triangle, correct to 1 decimal place.

All the triangles are right-angled. Not to scale. No rounding until the end!

15cm
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Purposeful Practice
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Purposeful Practice

Name:

Pythagorean

lcm
X

How long is this side?

G

a et

A

12cm

v

Stack

o
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Fluency Practice
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Fluency Practice

Pythagoras’ Theorem Worded Problems

(a)

(b)

(c)

A ladder which is 7.5 m long, leans against
a wall. The foot of the ladder is 1.8 m from
the foot of the wall. How far up the wall

A ship sails 150 km west, then turns and
sails 130 km south. How far from its
original position is the ship now, to the

A football pitch is 90 m by 50 m. Find the
length of the diagonal of the pitch to 1
decimal place.

does the ladder reach to nearest km? J 90 m
1 decimal place? 150 km g
2

£

o

™

i

1.8m

(d) (e) (f)

A snail starts at point A and travels 75 cm
east and then 60 cm north to point B. Find
the direct distance from A to B.

B

wo 09

75 cm

A ladder leans against a wall. The foot of
the ladder is 2.3 m from the foot of the
wall, and the ladder reaches 9 m up the
wall. How long is the ladder,

to 1 decimal place?

9m

23m

A farmer has a field in the shape of a
trapezium, as shown. He wants to put a
fence all the way around the field. How
long will the fence need to be, to 1 decimal
place?

14m
w0z

28m

(9)

(h)

(1)

A netball pitch is 15 metres wide and 30
metres long. Find the length of the
diagonal to 1 decimal place.

A bird flies from its nest 2 km due north,
then 3.5 km due east. Find the distance of
the bird from its nest after its flight.

A ladder of length 8.2 m leans against a
wall. The ladder reaches 6.9 m up the wall.
How far is the foot of the ladder from the
foot of the wall?
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Fluency Practice
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Fluency Practice

Practical Pythagoras Problems ‘x.

Mak tries to swim across this river from A to B.

40 m\J The riveris 40 m widg.
é\_ The current pushes him 30 m downstream to C.

How far did Mak actually travel in total?

1) 30m
C B
A
2) B
4\- \_
<~ <
A
3)
/
\ /
4) A
< <&
E <~
=
5)

Emily tries to swim across this river from A to B.
The river is 37 m wide & she actually travels 72 m.
How far downstream from B did Emily arrive?

Max tries to swim directly across a river from A.
In total he swims 108 m.

The current pushes him 84 m away from his target.

How wide is the river?

Pai tries to swim directly across a

32 m wide river, 238 m before a waterfall.

In total she travels 245 m.

Does Pai make it across before the waterfall?

Tran swims at 1.2 m/s perpendicular to a river’s current.
The river’s current has a speed of 0.8 metres per second.
What is Tran’s total speed?

6
) ‘ A runway is 8 km directly North from a plane coming to land.
The wind is coming directly from the East.
2 km If the pilot does not fly into the wind, the wind will push
the plane 2 km West & off course.
- How far must the plane actually fly to reach the runway?
m
a
7)
On approach, a crosswind will push a plane
7 km left of the runway. The plane must fly 45 km to
reach the runway. How far is the runway from the plane?
8)

A plane’s engine propels it forward at 300 m/s.
A perpendicular crosswind pushes the plane directly sideways at 50 m/s.
How far does the plane actually travel in one second?

9)

A plane’s engine propels it forward at 280 m/s.
In one second the plane actually travels 300 metres (its groundspeed).
What is the speed of the perpendicular crosswind?

10)

A pilot wants to land with a groundspeed of 352 m/s.
The crosswind is 22 m/s.
At what speed must the pilot fly into the crosswind?
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Fluency Practice
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Extension

diagrams are not drawn accurately
give your answers to 2 decimal places

missing sides

(a) calculate the length of the longest side (AB) of a

right-angled triangle ABC with shorter sides BC = 2cm
and AC = 5cm

(b) calculate the length of the side of a right-angled
triangle DEF with a hypotenuse EF = 15cm and
another side DE = 14cm

boat

a boat sails from the harbour to a buoy

which is 6km to the east and 4km to the north of
the harbour

calculate the shortest distance between the buoy
and the harbour

KS3 SAT questions (i)

ramp

a ramp that is 10m long must not have
a height greater than 0.83m
here is the side view for a ramp

is this ramp too high?
please show calculations to explain your answer

10m
height
9.85m
N buoy

harbour

land

Page 80




Extension

two triangles

ABC and ACD are both right-angled triangles
calculate the length of AD

trapezium

work out the size of length k

KS3 SAT questions (ii)

diagrams are not
drawn accurately

give your answers to
2 decimal places

D kcm
H|
6cm
22cm
c 20cm
6cm
30cm
A
B 8cm
perimeter
two right-angled triangles are joined together to
make a larger triangle ADC
(a) show that the perimeter of triangle ADC is 78 cm
(b) show that triangle ADC is right-angled
12cm
A 28.8cm B 5m ©
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Fluency Practice
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Fluency Practice
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Fluency Practice
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2 Properties of 3D Shapes
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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

Some sketches of 3D shapes have been started for you. Describing / (plural of ‘polyhedron’ — ‘many’ ‘bases’)
Complete each shape (no need to be accurate!) then Polyhedra
count the Faces, Edges & Vertices A 3D shape with flat sides.
plural of Triangular
vertex Prism
- Right-Angled
Triangular Prism
. Square-Based
F aces Faces Pyramid
: aces Edges
Cuboid Edges Vertices i Faces
uboi -
Vertices Vertices Edges
Vertices
Triangle-Based
Pyramid
(Tetrahedron) FEEEs Faces
Edges
- Edges
Vertices :
Vertices

. Pen nal
Trapezium-Based € ta_go @
. Prism
Prism
Faces
Faces Faces
Edges
Edges
Edges -
Vertices _
Vertices Vertices Octahedron

Pentagonal Pyramid
Is there a formula that connects the faces, edges & vertices of a polyhedron?
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Extens

ion

m<m

F
%
E

m<m

m<m

©)

(7)

m<m

m<m

4)

m<m

m<m
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Extension

(11)

m<m
nouon

(13) (15)

m<m

nmouon
m<m
nmouon

m<m

F
vV
E

(12)

(16)

F =
V =
E =
F =
V =
E =
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Extension

pair off the polyhedra with the same F, V, E values (i)

(1) ) ©) (4)

N
Q

F = F = F = F =
V = V = V = V =
E = E = E = E =
(5) (6) (7) (8)

i l
F = F = F = F =
V = V = V = V =
E = E = E = E =
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Extension

pair off the polyhedra with the same F, V, E values (ii)

(1) ) ©) “4)

7

%

F = F = F = F =

V = V = V = V =

E = E = E = E =
(5) (7) (8)

F = F = F = F =

V = V = V = V =

E = E = E = E =
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Fluency Practice
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Extension
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Fluency Practice

NETS

4cm

4cm

5cm

4cm

Create an appropriate scale on grid paper & draw nets for these 3D shapes.

10 mm

8 mm

6 mm

not to scale
d)
lcm
lcm
6cm
h) 3cm
1.5cm
5cm
2.5cm
3cm
- V15em
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Fluency Practice

3cm

g)

isosceles
base

4cm

Sketch the net for each 3D shape & label any missing lengths.

lcm

3cm
lcm

lcm

s . These solid shapes are prisms with a Right-Angled Triangle for a base.
A RAT Prisms

lcm

NOT DRAWN
ACCURATELY

3cm

scalene
base

4cm

1.5cm
4.5cm
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Fluency Practice

A O |
D M
G P
Net E F
Solid
Name?
Faces
Vertices
Edges
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Extension

Which four of these are not real nets of a cube?

T4 117
!kt
L f 47
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3 Plans and Elevations

The plan is the view from the top of a 3D solid.

Elevations are horizontal views of a 3D object:

*  Front elevation: The view from the front of an object.
*  Back elevation: The view from behind the object.

* Side elevation: The view from the side of an object.

front side back side
elevation elevation elevation elevation
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Extension

match the
solid to the
correct plan
and elevation

®) s
(7) s

@) (

(6) ~
(b)

(8) i “ [
(d)

(f)

(9)

(h)

(i)
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Fluency Practice
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Fluency Practice

Plan J
Cou nting : The plans & elevations for different shapes are shown.
Cubes @ <— Side How many cubes are in each shape?
2
Front
a) Plan Side Elevation Front Elevation b) Plan Side Elevation Front Elevation o) Plan Side Elevation Front Elevation
| [ ] ]
| [ ] L1
d) Plan Side Elevation Front Elevation e) Plan Side Elevation Front Elevation f) Plan Side Elevation Front Elevation
1] | ] |
[ ] [ ] | L1 |
g) Plan Side Elevation Front Elevation h) Plan Side Elevation Front Elevation i) Plan Side Elevation Front Elevation
[ [ ] [ ]
[ [ ] [ ]
) Plan Side Elevation Front Elevation k) Plan Side Elevation Front Elevation ) Plan Side Elevation Front Elevation
|
L |
m) Plan Side Elevation Front Elevation n) Plan Side Elevation Front Elevation o) Plan Side Elevation Front Elevation
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4 VVolume and Surface Area of Prisms
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Fluency Practice

Prism or Pyramid?

Cuboid

Cone

Pentagonal prism

Tetrahedron
(triangle based pyramid)

Square based pyramid

Hexagonal prism

Rhombic prism

Pentagonal pyramid

Hexagonal pyramid

Triangular prism
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Fluency Practice

This is a cube with 1 centimetre sides.

1ch
4

« s 1lcm
lcm

Its volume (inside space) is 1 cm3.

Volume @

These shapes are made from 1 cm3 cubes.
Calculate their volume.

Instead of counting each cube, are
there any shortcuts you can take?

®

In these shapes only some of the 1 cm?3 cubes are shown.

@
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Fluency Practice

re 1cm by 1cm by 1cm.

that each of the cubes in these pictures a

alculate the volume of each picture.

Assume
Calcul

how many cubes?
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Fluency Practice

8cm

15
The volume of this cuboid is 216cm?®.

What is the missing side length?

design +hree different
cuboids with a volume of
exacHy 20cm® .

can you make your cuboids
out of paper?

which cuboid uses +he least
amount of paper?

1icm

PRI S —

ch?’ Jumbled Up Answers 2 cm5

Veosaraon ceremaasenanessonoions®

L L T Ry

$

T, 140Cm? | 3gem | 112 cm?) (640em?

Broserenncatemansonaeniansoivnst

72 Cm5 PRI S st 30 cm?
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Interwoven Maths — Investigation into Factors and Volumes

Investigation into... Factors and Volumes

With 12 cubes, you can make 4 different cuboids:

1x1x12 1X2%6 1x3x4 2X2X3
12 has 4 non-prime factors: 1, 4, 6, and 12.

12 has the same number of non-prime factors as there are cuboids made from 12 cubes.

Investigation prompts:

a) How many cuboids can be made from 16 cubes? How many non-prime factors does 16 have?

b) Find numbers of cubes that can be made into exactly:
i) 1 cuboid ii) 2 cuboids iii) 3 cuboids iv) 5 cuboids v) 6 cuboids
How many non-prime factors do each of your answers have?

c) Itis not always true that the number of non-prime factors is equal to the number of possible cuboids.
Find an example that shows this.
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Fluency Practice

Find the volume of each of these cuboids. Include units with your answers.

o
3 8
3 3 m
6cm % < ’b&
5mm
N
I§ 14.9 m Tsem
<—>Am ‘/’:m
8cm —> 2
1.8m cm
o N
< ul
: ]
Iﬁ :
. ,,/,:(5(V & ‘A'S mm
30mm  ~° ST N 7.5 mm

Find the missing measurements in these cuboids.

Volume = 210 cm3

Volume = 507 m3

12m

Volume = 1331 m3
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Fluency Practice
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Fluency Practice
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Problem Solving
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Problem Solving

Using digits 0 to 9, without repetition, fill the blanks to
create two rectangular prisms with the same volume.
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Problem Solving

Using the numbers 1 to 9, without repetition, can you fill the
blanks so that the volumes of these cuboids are equal?
If not equal, how close can you get?

-----------
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Fluency Practice

Q9 Work out the volume | Q10 A leisure centre’s swimming pool is

of the following prism. shown below. The swimming pool is
empty. A tap is turned on and water flows

3cm 3cm into the swimming pool at a constant

o 47’ rate. After 20 hours, the water level is

g Scmi g 50cm below the top of the pool. Water
;20cm continues to flow into the pool at the

20cm; { same rate. Work out how much longer it
! 'gcm takes to completely fill the pool.
' < ~ "’/6’clm
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Fluency Practice

Find the volume of each of these prisms. Include units with your answers.

w N
o 3

>§g
[N

20cm

—
o
3
12 cm 24m
6cm
~
o
3 - w
5 o
<—>4“' e — \Qc‘m 36 §
8cm 12cm ey
Find the missing measurements in these prisms.
Volume = 900 mm3 Volume = 693 cm3

R
/@'
N2

=
—
bmm
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Fluency Practice

Volume of a Cuboid

Calculate the volume of these cuboids.

A
) B)
3cm 6 mm
5cm
6cm 2mm
7 mm
) —
D)
55 mm
24 m? 11m
The area of the face of this prism

H 2

is 24 m2, 8 cm
2cm

This is a cube.
What is its volume?

Complete the table for cuboids A to E.
Cuboid Width Height Length Volume
A 5cm 7cm 55cm
B 6cm 45 mm 189 cm3
C 6m 450 cm 94.5 m3
D 8.5 mm 7 mm 148.75 mm3
E 2.4cm 32 mm 0.067 m

F) These are the side lengths of cubes. G) These are the volumes of cubes.
Calculate their volumes.

a) 8cm

b) 5mm
c) 35m
d) 0.5cm

1)

Calculate their side lengths.
a) 64cm?d

b) 125m?
c) 343mm3
d) 729cm3

These two attached cuboids

£) are identical.
The volume of this cuboid is 105 mm3. 45 mm
What is the cuboid’s length? Calculate the volume of
. 70 mm
these 3 compound cuboids.
F)
6cm
H) 60 mm
0.3cm 2cm 25 mm
>mm 3cm 35 mm
G)
The volume of a cuboid is 64 m3. 6cm
Its height is twice its width. 7 em
Its length is twice its height. 11cm
What are the cuboid’s dimensions? 4cm
o 50 mm
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Extension

volume of a triangular prism

how much bigger
than 2 m3is the
volume?

(1) (2)

< > 240 cm

what is the volume?
100 cm

3) (4)

20 cm

16 cm

volume = 1200 cm? volume = 960 cm?3
what is a? what is b?
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Extension

[
1

1.2m

3.3m |

(2)

1.2m

N

m

guess the volumes of the sheds to the
nearest m3 and then work them out

4)

2.2m

2.5m
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Problem Solving
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

cH These solid shapes are prisms with a Right-Angled Triangle for a base. NOT DRAWN

2=\ RAT Prisms ACCURATELY
Calculate the surface area of each shape.

(Begin by finding the missing length to 1 dp. Use that figure in your calculations.)

o

a)
3cm
4cm
d)
i) scalene
h) base
8)
. 4cm
isosceles 3em
base
3cm
lcm
1.5cm
4.5cm
lcm
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Fluency Practice

Question 1:

(@ (b)
.
* 4 5cm
7cm 15¢m
9Cm vi ‘:V 6Cm /,"1
too :
v v 20cm 23cm
""" 0cm
(d) (e) 11cm
8cm R o
e\ 3cm)
12cm L 40em !
Bem] 18cm
—— — (0 1 D -
20cm 15cm
Question 1: Shown below is a prism. )
Find the surface area of the prism. 95cm%
Give your answer in m?,

Work out the surface area of each of the prisms below.

(c)

20cm

)

35cm
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Extension

surface area and volume of triangular prisms

(1)

12 cm

©)

4 cm

(2)

find the volume of
the triangular prism

also find the surface
area of the prism 24 om
make sure that you

state the units

show that the )
surface area is
always a multiple

of 12

find a

relationship

between the 12cm
surface area and

the volume

7 cm

6 cm

find the volume of
the triangular prism

and find the surface
area of the prism,
stating the units

show that the
surface area is

always a multiple
of 30

show that the
surface area
value is a always
a constant
number more
than the value for
the volume
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Fluency Practice
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Fluency Practice
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Completion Table

Volume and Surface Area of a Cuboic

A B C Volume Surface Area

a. 1cm 2 cm 10 cm

b.| 1cm 2 cm 10 cm3

c. 1cm 2 cm 10 cm?
d| 2cm 5cm 90 cm

e.| 2cm 5cm 90 cm3

f. 2 cm 5cm 90 cm?
9-| 4cm 400 cm3 400 cm?
h.| 4 cm 288 cm3 288 cm?
. 5cm 250 cm3 250 cm?
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Completion Table

Volume and Surface Area of a Cuboid with...

|
A B C Volume | Surface Area F t
: : : ractions
% 2 2 4
1 1 1
b. = = -
2 3 4
1 1 2
C. - - -
2 4 5
d. E E > C
2 5 70
1 1
=3 s 1
1 1
1 1 |1 B
> 2 8 A
1 1
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Completion Table

Volume and Surface Area of a Cuboid with...
A B C Volume | Surface Area .
a.| 0.25cm | 0.4 cm 10 cm DECImaIS
b.| 0.25cm | 0.6 cm 1 cm
¢ | 0.5cm 0.2 cm 2 cm
d. | 1.6cm 0.5 cm 4 cm3 C
e.| 1.5cm 1cm 5 cm?
f.1 0.75cm | 0.8cm 6 cm3
g-| 1.4 cm 2.5 cm 7 cm3
h.| 0.5 cm 2 cm 8 cm? A B
i. | 1.2cm 1.5 cm 9 cm?
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Completion Table

Volume and Surface Area of a Cuboid with...
Laws of Indices

Volume Surface Area
a X X X
b x? x? x?
c X X x? C
d X x? x?
o 611 611 611
f 2° e 26 B
g 432 434 434 A
h 1010 1011 1012
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Purposeful Practice
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Maths Venns

Volume = 30cm?

Create a cuboid
that could
belong in each
of the regions

Length, width
and height <4

If you think a
region is
impossible to
fill, convince
me why!

Area of one face
= 8cm?
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Maths Venns

Volume = 70cm? Length, width

and height <4

If you think a
region is
impossible to
fill, convince
me why!

Create a cuboid
that could All faces have an

belong in each

2
of the regions area 2 10cm
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Maths Venns

Volume < 50cm3

State the
dimensions of
a cuboid that
could belong in
each of the
regions

Surface Area
> 60cm?

If you think a
region is
impossible to
fill, convince
me why!

Height = 6cm
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Fluency Practice

(WD 7€ = aunjo/
wo 71

$A|V
cWD GZ'T9E = awnjo/g
wo X wo x
wo 01 >
\
wa x
(a) (e)

'sy3bus| buissiw ay3 puid

. . w9
/S
S
k:om §
ww QT (q) (e)

‘swisiud
9S9U3] JO BaJe 2DBLINS pUB SWN|OA 9Y3 puld

(9)

C)

A
v

(e)

‘'swisiud 3sayl Jo

yoea JO eale 2JBLINS pue aWn|oA 3y} puld

Page 209



Fluency Practice
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Fluency Practice
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Intelligent Practice
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Fluency Practice

Q3 Work out the height of each cylinder.
Give your answer to one decimal place.

[a]

h cm

Volume = 1600m3

ca

e s

[b] 10ft

N ”

h ft

Volume = 630ft3

hin

N o
Volume = 300in3
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Fluency Practice

Q4 Work out the radius of each cylinder.
Give your answer to one decimal place.

[a] rcm [b] [c] 2in
e B
rin
N o Volume = 900ft3

Volume = 300m?3 Volume = 250in3
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Intelligent Practice
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Fluency Practice

Find the volume of each of these cylinders. Give your answers to 1 decimal place and include units.

7 cm E

—
N ~
a
3 3
—>
1.1m

o em

wo ST
+—>
wy

13mm

wo 6°G

—>

18 mm

Find the missing measurements in these cylinders.

20 cm

@ Volume = 113 cm?2 ¥ Volume = 4084 cm? Volume = 236 m?
h D

—>

h
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Fluency Practice
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Extension

cylinder volume

(1)

the Subaru Impreza 2.0i
has four cylinder heads, each with a
diameter of 92mm and a stroke of 75mm

what is the total engine capacity?

awellis dug as a
cylinder with a
diameter of 3 ft

if the depth of the
water is measured to
be 150 ft, how many
gallons of water are
there in the well?

1 ft3 = 7.5 gallons

(2) double the diameter, half the height

60cm
—r
30cm

are the volumes the same?

(4)

the volume of a cylinder is 1391.1cm?3

| forgot to write down the radius but do
remember (since it was easy to
remember) that the height was 12.3cm

what was the radius? Q

12.3cm
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Fluency Practice
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Intelligent Practice
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Fluency Practice

Ex3
The following cylinder has surface
area 192mcm?. Find its length, lcm.

>
/
!

6cm

'
I
I
I
I
!
|
|
\
\

\
\

lcm

Q1

The following cylinder has surface
area 160mcm?. Find its height,

hcm.

lcm

- -~

Q2 Find the height of each cylinder.
[a] [b]

_6m

hm

-
- e

Surface area = 240mrm?

10ft

h ft

Surface area = 3807ft?

4in

hin

-———
- -~

Surface area = 176min?
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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 = 481 cm?

---~

-
i ~

N

xcm

v

Question 4

N

>

Nz A

SA = 901 cm?

A

xcam

Question 2

SA = 96m cm?

---~

Eead
” ~

N

xcocm

\4

Question 5

£ N

W

SA = 282.7 cm?

_--.~

g ~

N

A

xXcm

\4

Question 3

N

W

SA = 461 cm?

‘_--\

e S

—

A

xcm

\{

Question 6

N

SA = 565.4 cm?

‘_—-~

e ~

Nz ]

A

xXcm

N
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Completion Table

Volume and Surface Area of a Cylinder

d h Volume Surface Area
a. 2 10
b. 2 7
c. 6 3
d. 5 451
e. 4 321
f. 23 231
9. 1 361
h. 12 1188n
i 45 1620m
J- 0.5 36n
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Fluency Practice

Shape Volume | Surface Area
voume & SUrrdce ared == e em
A
Calculate the surface area and volume of each of these solids. C B
m -
A v C
B
2 D
o
7 =
0% E
4cm a A
CYeN _ % F
5cm & >
6cm
@
N 4cm
F
8cm %
D E 2
/ 7cm
O
&
oo™ / N
|
|
4cm
10cm
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Fluency Practice

(Volume & Surface Area of Cylinders & Prisms

Find the volume & surface area of these solid shapes. Units are centimetres.

1) A square-based prism 2) 3) 4)
8 5
14 12 2 11 4
9
5) A right parallelepiped 6) 7) A right-trapezium-based prism 8) A trapezium-based prism
11 18
7
15
14 5
7
11 4 N\
3 4 8 10 4
5 24
9) 10) 11) A half cylinder 12) A three-quarter cylinder
13
—
6 N
«—> ]
> 2 7
11 9 28
18
7
~— -
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Problem Solving
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5 Area and Volume Unit Conversions
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Extension

Question 1:

Question 2:

Question 3:

Shown below are three shapes (not drawn accurately).

List the shapes in order of area, from smallest to greatest.

400cm
3m Area
45,000cm?
2m 0.3m
Shape A Shape B Shape C

Tommy has been asked to changed 800cm? into m?

He says:

“since there are 100 centimetres in 1 metres, the answer is 8m?’

Explain why Tommy is incorrect.

Rebecca is tiling her kitchen floor.
The floor is a rectangle, measuring 8m by 6m.
Each tile is a square measuring 20cm by 20cm.

The tiles are sold in boxes of 10 and each box costs £8.50

Work out the total cost of the tiles needed for the kitchen floor.

)
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Interwoven Maths — Converting Units of Area with Standard Form

Calculate the following, giving all your answers in standard form.

1) a) Convert 0.4 mm? into km?.
b) Convert 8000 m? into km?.
c) How many tiles of area 0.4 mm? would it take to fill an area of 8000 m??

2) a) Calculate how many square centimetres there are in 2 km?
b) Calculate many square centimetres there are in 90 000 m?.
c) Afarmer hasfarms measuring 2 km? and 90 000 m?. Find the total area of her land in cm?.

3) a) Convert 3x10'2 mm? into square metres.
b) Convert 4x10~% km? into square metres.
A smallisland has an area of 3x1012 mm?. Each year, erosion reduces its area by 4x1072 km?.
c) What will the area of the island be one year from now in square metres?
d) How many years will it take for the island disappear entirely?

4) The Moon has a surface area of 1.44x107 km?. The sole of my shoe has an area of roughly 2.4x10* mm?.
By converting both areas to m?, approximate how many steps it would take to walk on the Moon’s entire surface.
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Intelligent Practice
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Fluency Practice

1) Convert 1900 litres tom 3 1) Convert 18300 cm 3 to litres
2) Convert 4000 litres tom 3 2) Convert 987000 cm 3 to litres
3) Convert 85.4 litres to cm 3 3) Convert 71500 cm 3 to litres
4) Convert 3100 litres tom 3 4) Convert 9.3 m 3 to litres

5) Convert 3900 litres tom 3 5) Convert 9.7 m 3 to litres

6) Convert 3400 litres tom 3 6) Convert 7.9 m 3 to litres

7) Convert 9000 litres tom 3 7) Convert 697000 cm 3 to litres
8) Convert 9.3 litres to cm 3 8) Convert 7.5 m 3 to litres

9) Convert 16.8 litres to cm 3 9) Convert 478000 cm 3 to litres
10) Convert 3500 litrestom 3 10) Convert 4.8 m 3 to litres
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Fluency Practice
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Extension

Question 1: Tommy has been asked to changed 2m? into cm?®
He says:

“since there are 100 centimetres in 1 metres, the answer is 200m>”

Explain why Tommy is incorrect.

Question 2: Shown below are three containers of water.
: : A B C
The amount of water in each is shown.

-]
List the containers in order, from greatest A
to least. -

90cm? 170ml 0.2 litres

IR S

Question 3:  Shown below is a fish tank.

12cm

20cm 50cm

The fish tank is emptied and then filled with clean water.
The water is poured in at a rate of 25ml every second.
How long will it take to fill the fish tank?

Question 4: A cube has a volume of 0.008m?
Work out the surface area of the cube.
Give your answer in cm?
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Fluency Practice

A1l Convert A2 Convert A3 Convert A4 Convert

15 metres into cm 23 cm into mm 29 metres into km 71 mm into metres
B1 Convert B2 Convert B3 Convert B4 Convert

2 m? into cm® 54 ¢cm? into mm?> 900 ¢cm? into m” 8 km? into m>
C1 Convert C2 Convert C3 Convert C4 Convert

15 ¢m’® into mm’ 12 m® into cm? 4 km® into m® 40 mm’ into cm®
D1 Convert D2 Convert D3 Convert D4 Convert

18 mm? into cm” 6 km into cm 250 ¢cm® into m’ 14 m? into mm?
E1 Convert E2 Convert E3 Convert E4 Convert

380 m? into km?

4.5 ¢cm’® into mm®

940 mm into km

3 km? into cm?
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Fluency Practice

Converting Units of Area and Volume

(a) (b) (c)
Which is the greater area? A rectangle measures 6 cm by 5 cm. Find Which is the greater volume?
2 2 the area of the rectangle:
5000 mm* or 5 cm i) in m? 0.08 m® or 8000 cm?
i) in
(i) in mm?
(d) (e) (f)

A fish tank has dimensions 80 cm by

60 cm by 35 cm. It is filled with water.
How many litres of water does it contain?

A cube has side length 6 cm. Find the
volume of the cube:

A kitchen floor has an area of 9 m?2. Charles
wants to varnish the floor. It costs £2.45
for a tin of varnish which covers 1500 cm?

g 3
(i) incm of floor. How much will it cost to varnish the
floor?
(ii) in m3
(g9) (h) (i)

Coco has 0.005 m?3 of orange juice. She
wants to fill as many glasses as possible
with juice. Each glass holds 210 cm3. How
many glasses can Coco completely fill?

A standard bin holds 240 litres of rubbish. A

refuse lorry can hold 26 m3 of waste. How
many full bins could be emptied into the
lorry before it is full?

Which has the greatest volume?

A cuboid with a capacity of 0.6 litres, a

prism with a cross section of 5000 mm?

and length of 6 cm, or a cube with side
length 0.08 m.
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Fluency Practice

Converting Areas & Volumes Find the area of each shape in both cm? and m2.
Find the perimeter and area of these shapes in cm. @ 5m 200em
@ 5m @ 300cm
100cm Im | 4m
5.4m 3.8m
§ 3m
S
o
™ 150cm 300cm 1.5m
Find the area of these shapes in both cm? and m?
@ @ 2m What is the volume of these objects in cm3?
50cm @ — .
5m 2500cm?
2m
4dm
Im 2m
3m
200cm Im 50cm
Im
A
5 1 e aD
@ 20 John wants to carpet 2 rectangular rooms. One room measures
3.5m cm 4 1.7m by 3m. The second room is 680cm by 4 %2 m. How many
m square meters of carpet will he need?
250cm
1 square meter of carpet costs £5.
2m { How much will he need to spend?
y
A/
N\
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6 Compound Measures

Compound measures are measures that rely on other measures:

Speed
Density
Pressure
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Fluency Practice

Question 11: Change the following speeds into metres per second.

(a) 360km/h (b) 18km/h (c) 36km/h (d) 72km/h
(e) 10 km/h (f) 40km/h () 2 km/h (h) 4.5km/h

Question 12: Change the following speeds into kilometres per hour.

(a) 45m/s (b) 15m/s (c) 20m/s (d) 4m/s
(e) 1m/s (f) 0.5m/s (g) 0.2m/s (h) 300m/s

Question 13: Change these speed into kilometres per hour

(a) 10mph (b) 40mph (c) 25 mph (d) 200mph
(e) 8mph (f) Zmph (g) 10.5mph (h) 24.6mph

Question 14: Change these speed into miles per hour

(a) 32km/h (b) 48km/h (c) 24km/h (d) 800km/h
() 16km/h (f) 0.64km/h (g) 16000km/h  (h) 2400000km /h
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Fluency Practice

Convert 54 km/h to m/s

Convert 90 km/h to m/s

Convert 45 km/h to m/s

Convert 126 km/h to m/s

54 km 1 hour 90 km 1 hour 45 km 1 hour 126 km 1 hour
54000 m 1 hour 90000 m 1 hour 1 hour
54000 m 60 minutes 60 minutes 60 minutes

900 m 1 minute 1 minute 1 minute

900 m 60 seconds 60 seconds 60 seconds

15m 1 second 1 second 1 second

54 km/h = 15 m/s

Convert 10 m/s to km/h

Convert 2.5 m/s to km/h

Convert 30 m/s to km/h

Convert 7.5 m/s to km/h

10 m 1 second 2.5m 1 second 30 m 1 second 7.5m 1 second
600 m 60 seconds 150 m 60 seconds 60 seconds
600 m 1 minute 150 m 1 minute 1 minute
36000 m 60 minutes 60 minutes 60 minutes
36000 m 1 hour 1 hour 1 hour
36 km 1 hour 1 hour 1 hour

10 m/s = 36 km/h
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Fluency Practice

Fred travels 21 km at a speed of 28 km/h.

Fred then travels 76 km at a speed of 40 km/h.
Work out Fred's overall speed for the entire journey.
Give your answer correct to 1 decimal place.

Tom travels 74 miles at a speed of 37 mph.
Tom then travels 58 miles at a speed of 29 mph.
Work out Tom's overall speed for the entire journey.

Dan travels 74 km at a speed of 37 km/h.

Dan then travels 55 km at a speed of 22 km/h.
Work out Dan's overall speed for the entire journey.
Give your answer correct to 1 decimal place.

Alice travels 86 miles at a speed of 43 mph.

Alice then travels 60 miles at a speed of 50 mph.
Work out Alice's overall speed for the entire journey.
Give your answer correct to 1 decimal place.

Francesca travels 84 miles at a speed of 24 mph.
Francesca then travels 104 miles at a speed of 65 mph.
Work out Francesca's overall speed for the entire journey.
Give your answer correct to 1 decimal place.
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Fluency Practice

Harder Speed Calculations

(a)

(b)

()

A tractor travels at 12 mph for 10 minutes
and then at 20 mph for 15 minutes.
Calculate the average speed of the tractor
across the whole journey.

A train travels 320 km from Manchester to
London in 2 hours 5 minutes. Initially, the
train travels at 180 km/h for 50 minutes. It

then travels at a constant speed s for the
rest of the journey. Find s in km/h.

Riya walks from home to school in 24
minutes at a speed of 4 km/h. She then
jogs back home and is 9 minutes quicker
than when she walked. What is Riya’s
average speed jogging home?

(d)

(e)

(f)

Liverpool is 120 km from Leeds. A car sets
off from Liverpool travelling at 80 km/h. A
lorry sets off from Leeds travelling at 70
km/h. How far from Liverpool are the two
vehicles when they pass each other?

Ayesha goes for the same run every
morning. She normally runs at 7.5 km/h
but finds that when she increases her
speed to 8 km/h, she completes the run 2
minutes quicker. How far does Ayesha run?

Train A leaves the station at 9.24 am
travelling at 126 km/h. Train B leaves the
same station at 9.32 am, travelling along
the same line at 140 km/h. At what time

will train B catch up to train A?

(9)

(h)

(1)

Theo travels from home to work at a
constant speed of 50 km/h. At the end of
the day, he travels from work to home at a
constant speed of 30 km/h. Calculate his

average speed across both journeys.

A taxi travels at x km/h for 15 minutes,
then at 3x km/h for 10 minutes and finally

at 2x km/h for 5 minutes. Find the average
speed of the taxi across the whole journey
in terms of x.

Yusuf runs a 400 m race. He sets off at x

m/s and runs at this speed for 50 seconds

before increasing his speed by 25% to run
for the remaining 30 seconds. Find the

value of x.
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speed 1

)

®)

A Peregrine Falcon flies 14 miles horizontally in 15 minutes.
Whatis the average speed in miles per hour?

Wheniit is diving the Peregrine Falcon goes much faster, at 4.5 miles in 1 minute.
How fast is this in miles per hour?

A Cheetah runs at an average speed of 72 mph for 20 minutes.
How far did it travel?

A Mako Shark takes 10 minutes to travel 10 miles.
Whatis the average speed?

A Sea Horse travels at 0.01 mph.
How long (in days and hours) will it take to travel a mile?

A Salilfish, the fastest fish, travels 22.73 miles in 20 minutes.
How fast does it travel in mph?

A snail works hard to travel 0.01 milesin 1 minute.
How fast does it go in mph?

Sound travels at nearly 1200 mph.
How far does it travel in 5 minutes?

A jet aircraft travels 36.5 miles every minute.
How fast is this in mph?

A car runs at an average speed of 42 mph on a fairly built up motorway.
How far will it go at this speed in 1 hour 10 minutes?
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Shrewsbury in Shropshire

~S
{

\
Sundorne Grove N

How far is Stoke on Trent away if an escaped horse, travelling at an average speed of 13 mph takes
3 hours to get there?

How far is it to London if it takes 3 hours at an average speed of 54 mph?

A runner goes to Chester, 40 miles away, at an average speed of 8 mph.

How long does it take them?

How long does it take a cyclist riding at an average speed of 12mph to travel to Aberystwyth, 72
miles away?

How long does it take to travel to Telford, 15 miles away at an average speed of 45 mph?

How long does it take to get to Hereford, 54 miles away at an average speed of 36 mph?

How long does it take to get to Wolverhampton, 32 miles away,

travelling at an average speed of 48 miles per hour?

What is the average speed of a truck that goes to Birmingham, 48 miles away, in 1hr 30 mins?
What is the average speed of a lorry which travels to Gloucester, 80 miles away, in 2.5 hours?

A very old car takes 3hours 18 mins to get to Liverpool, 66 miles away. What is the average speed of
the car? How long would it take at this speed to get to Manchester, 74 miles away?
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speed 3

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

speed = distance = time
1.6 km/h =1 mph
1 km/h = 0.62 mph
1 km/min= 37.2 mph
50 km/h =31 mph

m/sec x 60 = m/min

m/min x 60 = m/hr
m/hr + 1000 = km/hr
2 : | 2 km/hr x 0.62 = mph

use a calculator to work out the speeds, in mph, of the world records for:

Women'’s 2000m of 325.36 seconds.

Men’s 100m of 9.58 seconds.

Men’s 100 metres freestyle swimming competition of 46.91 seconds.
Women’s 100 metre Breaststroke competition of 64.45 seconds.
Men’s 20,000m walk of 4645.6 seconds.

Women'’s 100 metres hurdles of 12.21 seconds.

Men’s 200 metres butterfly of 111.51 seconds.

Men’s 10,000 metres of 26 minutes and 17.53 seconds.

Men’s 50km walk of 3 hours, 34 mins and 14 seconds.

Women’s 20km walk of 1 hour, 2 mins and 36 seconds.
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Fluency Practice

1)

2)

3)

4)

5)

Metal A has a density of 5.7 g/cm 3.

Metal B has a density of 14.24 g/cm 3.

149 g of metal A and 298 g of metal B are mixed to make an alloy.
Calculate the density of the alloy.

Give your answer correct to 2 decimal places.

Metal A has a density of 6.58 g/cm 3.

Metal B has a density of 13.21 g/cm 3.

183 g of metal A and 220 g of metal B are mixed to make an alloy.
Calculate the density of the alloy.

Give your answer correct to 2 decimal places.

Metal A has a density of 6.43 g/cm 3.

Metal B has a density of 11 g/cm 3.

116 g of metal A and 242 g of metal B are mixed to make an alloy.
Work out the density of the alloy.

Give your answer correct to 2 decimal places.

Metal A has a density of 6.66 g/cm 3.

Metal B has a density of 12.15 g/cm 3.

195 g of metal A and 274 g of metal B are mixed to make an alloy.
Calculate the density of the alloy.

Give your answer correct to 2 decimal places.

Metal A has a density of 7.45 g/cm 3.

Metal B has a density of 12.49 g/cm 3.

18 cm 3 of metal A and 175 cm 3 of metal B are mixed to make an
alloy.

Work out the density of the alloy.

Give your answer correct to 2 decimal pl:xrpc
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Fluency Practice

Density, Mass and Volume

(a)

(b)

(c)

A metal cube with side length 3 cm has a
mass of 62.1 g. Find the density of the
metal in g/cm3.

A solid cylinder has a radius of 5 cm and a
height of 8 cm. The density of the cylinder

is 1.25 g/cm3. Calculate the mass of the
cylinder in grams to 3 significant figures.

A spherical boulder has a radius of 1.2 m. If
the boulder has a mass of 15000 kg, find

its density in kg/m3. Give your answer to 3
significant figures.

(d)

(e)

(f)

A prism has a mass of 2.6 kg and a
density of 1.3 kg/m3. If the prism has a

cross sectional area of 0.8 m?, calculate
the length of the prism.

A wooden cuboid has dimensions 8 cm by
4 cm by x cm. The cuboid has density
1.1 g/cm3 and mass 228.8 g. Find the

value of x.

A cube of side length 6 cm and mass
561.6 g has the same density as a cylinder
of mass 1176 g. If the radius of the cylinder
is 3 cm, find its height.

(9)

(h)

(i)

120 g of aluminium and 380 g of copper
are melted down and mixed together to
form an alloy. Aluminium has density
2.7 g/cm3 and copper has density 8.9 g/
cm3. Find the density of the alloy.

Melted chocolate has a density of
0.71 g/cm3 and milk has a density of
1.03 g/cm3. 50 ml of melted chocolate is
mixed with 200 ml of warm milk to make
a drink. Find the density of the drink in

g/cm3.

A toy is made of a metal hemisphere with a
wooden cone on top. The hemisphere has a
radius of 4 cm. The cone also has a radius
4 cm, a height of 10 cm and density
1.5 g/cm3. If the average density of the toy
is 6.1 g/cm3, find the density of the metal.
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Extension

Could these two cuboids be
made of the same material?

4cm
( 2cm
6cm lem -/20m
3cm
Mass =60 g Mass =120 g
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Maths Venns

Volume > 600 cm?3 Density < 1g/cm?3

If you think a
region is
impossible to
fill, convince
me why!

Think of a 3D
shape that

could belong in Vol .
each of the Olume IS

regions irrational
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Fluency Practice

An object with a mass of m kg exerts a downward force of mg newtons.
g = the acceleration of gravity = 9.81 m/s?
For these questions, assume g = 10 m/s?

Calculate the pressure this
column exerts on its lowest surface.

A column of stone
(density = 1500 kg/m3).

1m
1m

Calculate the pressure this
cube exerts on the floor.

A cube of concrete
(density = 2000 kg/m3).

Mini-Stonehenge: 3 congruent sandstone cuboids
(density = 2.6 t/m?3)
Dimensions of one cuboid =50 cm x 50 cm x 2.5 m

Calculate the pressure this

trilithon exerts on its lowest surfaces.

Tom has fallen through the ice! .

With its thickness, the ice can
only resist a pressure of 14,500 N/m?2.

Humans have a density of 950 kg/m3.
Tom wears size 10 shoes with a contact area of 200 cm? each.

Estimate the volume of Tom’s body.
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Extension

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Find the pressure exerted by a force of 180 newtons on an area of 50cm?.

Give your answer in newtons,/m?

A cylinder is placed on a table.

The cylinder has a weight of 400N and has a diameter of 10cm.

Work out the pressure on the table in newtons/cm?

Two cubes are placed on a table.

One cube has a side length of 4cm and the other cube has a cube length of 10cm.
The weight of the smaller cube is 50N and the weight of the large cube is 250N

Which cube exerts a greater pressure on the table?

A microwave is placed on a worktop.

The area of the microwave in contact with the table is 600cm?.
The pressure of the microwave is 2450 Newtons/m?.

Work out the force exerted by the microwave on the worktop.

The pressure of a tyre is 32 pounds per square inch.

Given 1 pound = 0.4536 kilograms
1 inch = 2.54 centimetres

Work out the pressure in grams per square centimetre.
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Fluency Practice

(a)

(b)

(c)

(d)

Convert 725 c¢cm into metres.

Convert 1.3 litres into ml.

Change 13 m? into cm?.

Change 540 000 cm3 into m3.

(e)

(f)

(9)

(h)

A pressure of 60 N/m? is
exerted on a surface of area
1.5 m?2. Calculate the force on
the surface.

The density of a metal with a

mass of 56.84 g is 2.8 g/cm?.
Find the volume of the metal.

Tia sets off on a drive at
9.30am. She drives for 114 km
and arrives at her destination
at 11am. Find her average

A plane travels for 5 hours 45
minutes at an average speed of
625 km/h. Find the distance
travelled to the nearest km.

speed.
(M) ¢)) (k)
The Eurostar train travels 492 km from London to Paris at a Convert 18 m/s to a speed in | Convert 660 km/h to a speed
speed of 220 km/h. Find the time taken for the journey, in km/h. inm/s.
hours and minutes, to the nearest minute.
U (m)

Zeeshan sets off at 10.30am and drives from A to B at a speed
of 57 km/h. The distance from A to B is 38 km. He then travels

from B to C, a distance of 108 km. At what speed must Zeeshan
travel from B to C in order to reach C at 12.30pm?

A metal cylinder has a height of 15 cm and a mass of 768 g.

The density of the cylinder is 3.2 g/cm3. Find the radius of the
cylinder, to 3 significant figures.
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