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Fluency Practice
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Purposeful Practice
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Fluency Practice

A1l Shape A is similar to shape B

4 cm xicm

42 cm

2.8 cm

Work out the value of x.

A2 Shape C is similar to shape D

9@ x c@
9.6 cm 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/ q
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
7 () @ 7

Calculate the area of F.

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

f
'f‘“@ \u/ e

Calculate the area of H.

B3 Shape M is similar to shape N
The height of M is 12 cm.

A

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.

o (o)

Ap =64 cm? Aqy =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.

>
—
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
S

Calculate the volume of A.

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

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

Ay B
>

8 cm 20 cm

Calculate the surface area of A.
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Purposeful Practice

Similar Shapes Revision

(a) (b) (c)
Triangles ABC and DEF are similar. Rectangles A and B are mathematically Find the .
Calculate similar. The area of A is 40 cm?. Work out | missing length “
the lengths C - the area of X. .,
of DE and E rectangle B. ~ <
AC. 2 g B a
A 5cm D - A 3
3cm 12cm
(d) (e) (f)
Cuboids A and B are similar. A has a

Cylinders A and B are similar. The volume
of cylinder B is

Find the missing
lengths x and y.

volume of 28 cm3 and B has a volume of

2080 cm3. Find —— 437.5 cm3.
the volume of —— 3 Find the
cylinder A. P ;1 g length L. A B
3
) 50 mm oem Lem
(9) (h) (i)
Pentagons A and B are similar. The scale

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 cm3. Find its surface area.

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

factor of their lengths is x. The area of A is

12 cm?. 1f the area of '

B is (16x + 3) cm?,
find the value of x.
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Fluency Practice
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Purposeful Practice
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Fluency Practice

4 ¢WD 9EST = AwnjoA (WD T8

SCT - LT

awn|oA N\
ealy aJjepns

WD QT = ealy 3depns ,Wd

- ®

cWd = awWn|oA ¢Wd ot
WD 7L = eaiy adepns /W2 0§

awnjopn
ealy deuns

oney awnjop
oney ealy ~ @
oney yisdual

Wd 67 = ealdy ajelinsg Wd 9T ealy aJelng

oljey awnjoA
oley ealy @
oney Yidua

wd

¢WD = dWN|OA Wl 6 = SWN|OA

oney awnjop

oney yiduaq  WOE

W2 = Balyadeuns WD (Q/ = Baly depns

oljey sawn|oA wo G wo €
—

<>
ST 6 oney ealy ~ @
Amgm:_om;

oney yi18ual-(aqn))

wn
on
1]

"(dpT) sauswaunseaw uissiw 9yl pulj 03 onjed ajeldoadde ayrasn (€
‘solles Suipuodsauiod ay3 puly olieyiasn (¢
"Ol1eJ DWIN|OA J0 eaJe ‘Yi3ud| ayl ssaltdx3 (T

3|eds 0} UMeIP JON | sadeyg Jejiwis JO SSWN|O '8 Sealy 'syisua] )

Page 28



Fluency Practice

Similar Shapes: Length, Area & Volume Ratios ° —
Here are pairs of shapes —a model & the real-life object (not shown to scale). =[ala
Complete each table with measurements & ratios. .
Answers to 1 dp
where necessary. ’
Shape A | Shape B Ratios Shape C | ShapeD Ratios Shape E | Shape F Ratios

lcm 3cm Length 2cm Length 6cm Length
5cm? Area 8 cm? 18 cm? Area 20 cm? Area 4:25
3cm3 Volume 108 cm? Volume 40 cm? Volume

A J ‘
Shape G | ShapeH Ratios Shapell Shape J Ratios Shape K | Shapel Ratios
9cm Length 12 cm Length 84 cm 120cm | Length
144 cm? Area 7 cm? Area 5m? Area
3cmd Volume 1:216 15cm3 Volume |125:216 15m3 Volume
Simplify these ratios first. /
@ N 2D
Shape M | ShapeN Ratios Shape O | Shape P Ratios ShapeQ | ShapeR Ratios
2.5cm Length 24 cm Length 25cm Length
13 cm? Area 18:50 45 cm? Area 0.2 m? Area 128:242
3cmd Volume 120 cm3 Volume |250:686 13 cm?3 Volume |
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Fluency Practice
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2 Arcs, Sectors and Segments
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Fluency Practice
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Purposeful Practice

Find the arc length.
cm

<

Find the arc length.

20 mm

Arc Length and Perimeter of a Sector

Find the arc length.

Find the arc length.

Find the arc length.

)

(f)

(9)

(h) (i)

¢))

Find the perimeter.

Find the perimeter.

Find the perimeter.

Find the perimeter.

Find the perimeter.

>

(k)

(m)

(n)

Find the perimeter.

—>
wo 1T

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?

NE

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?

Page 47




Fluency Practice

Each of these pictures contains circles or parts of circles. Calculate the total perimeter of
cmcum‘feﬂence: matcu tmee! each shape. Find your answer in terms of Pi and as a decimal in the list below.

A B c : Perimeter in : Perimeter : A
| terms of & : 2dp) :
|
. 451+ 6 i 18.42 i B
|
|
o 1974 1 ©
D 6 E ] : : : D
I I :
z : 412 20.14 ! E
i | 3657 1 F
4.5 ; L6 |
w [ ) T T e
1 |
L 3mE9 1 957 | H
| |
. +
J AR R TY /R
60° < 4 : 1.5t +6 : '
|
ArE24 o g4
I I 1 K
\—/ 3 | s ' S |
(4
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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Purposeful 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
() 70m
60m

in a 40° (college)

) C
RN

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

69.031cm

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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Purposeful Practice

lengths of arcs (ii)

(1)

©)

A

(2)
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?

| whatisthe

\ the arcs are
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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Purposeful Practice

Al Find the length of the arc

6.3 cm

A2 Work out the perimeter

3cm 3cm
\/

A3 Find the length of the arc

n

A4 Work out the perimeter

<>

1327

B1 Arc length is 32 mm, find x

13 mm

B2 Perimeter is 25 cm, find x

>

8.2 cm

B3 Arclength is 9 cm, find »

108°

B4 Perimeter is 40 cm, find r

C1 Find the perimeter of the
shaded shape.

C2 Find the perimeter of the
shaded segment.
6.7 cm

46°
6.7 cm

C3 OB =BC. Find the perimeter of
the shaded shape.

C4 Find length of the band that
goes around the circles.

T

2m

|
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Fluency Practice
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Fluency Practice

aRéa: MatCH tHrRee! Shomo. Find your ancwer in torma of Pl ant a5 & decimaln e It belaw o

i Area in terms : Area i A

| (2dp.) |
45p | 1414 | °
| ! 4378 i|c

E 6.75m 5 |
D I
U 28.27 15
32+8n | ' .

89.13

H , a z
: | |G
. 64+8m | H

T  31.01 |

! lé6n :

. | iR

A) | D . G
/—\ 8 . 21+7.25% 5 oy

i . 21.21 :

. 6.751 i i
- 3 ; g 707 X

2.25m
7 50.27
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Purposeful Practice

Area of a Sector

Find the area. Find the area.

'8%‘ Find the area. Find the area. _ 4, i Find the area.

<

125

(f) (9) (h) (i) (6))
Find the area. Find the area. Find the area. Find the area. . Find the area.
10 cm ‘
(k) m (m) (n)
Find the area. Find the area. Tia wants a fan-shaped mirror, as Pablo has a sector-shaped swimming
shown in the diagram. Mirrored glass | pool with dimensions shown. He wants
N 520 costs £82.50 per m2. How much will to fill his pool to a depth of 1.8 m.
g Tia’s mirror cost to make? How many litres of water will he need?
3
—>
20cm
@
7% «—
42m
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Purposeful Practice
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Purposeful 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
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Fluency Practice

Find, to two decimal places, the:

Answers

area of a circle with radius 10 cm

circumference of a circle with radius 10 cm

area of a circle with diameter 8 cm

circumference of a circle with diameter 8 cm

area of a half-circle with radius 6 cm

perimeter of a half-circle with radius 6 cm

area of a quarter-circle with diameter 4 cm

perimeter of a quarter-circle with diameter 4 cm

V|iwN|lao|lun|p|lwWw|IN|R|O

area of a sector of a circle with diameter 12 m and an angle of 60° subtended at the centre

=
o

perimeter of a sector of a circle with diameter 12 m and an angle of 60° subtended at the centre

Y
Y

radius of a circle where the numerical value of the area and circumference of a circle are equal

[
N

algebraic expression for the difference between the magnitude of the area and circumference of a
circle of radius r
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Fluency Practice

Q | Find, leaving your answer in terms of m, the: Answers
1 | Area of a sector with a radius of 6 cm and an angle of 120° subtended at the centre

2 | Arc length of a sector with a radius of 6 cm and an angle of 120° subtended at the centre

3 | Area of a sector with a diameter of 6 cm and an angle of 60° subtended at the centre

4 | Arc length of a sector with a diameter of 6 cm and an angle of 60° subtended at the centre
5 | Area of a sector with a radius of 8 cm and an angle of 90° subtended at the centre

6 | Arc length of a sector with a radius of 8 cm and an angle of 90° subtended at the centre

7 | Area of a sector with a diameter of 8 cm and an angle of 90° subtended at the centre

8 | Arc length of a sector with a diameter of 8 cm and an angle of 90° subtended at the centre
9 | Area of a sector with a radius of 12 cm and an angle of 30° subtended at the centre

10 | Perimeter of a sector with a radius of 12 cm and an angle of 30° subtended at the centre
11 | Area of a sector with a diameter of 16 cm and an angle of 45° subtended at the centre

12 | Perimeter of a sector with a diameter of 16 cm and an angle of 45° subtended at the centre
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Fluency Practice

nd the perimeter of the shaded section in ea

Find the area a
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Purposeful Practice

areas of sectors (i)

(1) A
6cm &

@)

6cm
C

(5)  which sector (E or F)
has a bigger area?

explain your answer

(2)
what is the area
of sector A ?

(4)

sector C is to have
an area of

60.0044cm? m

what angle must it
have?

X (¢

radius = 23cm
angle = 305°

v/

what is the area
of sector B ?

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

what angle must it
have?

radius = 46cm
ngle = 76.25°
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Purposeful Practice

areas of sectors (ii)

(1)

(2)

©)

4cm

5cm

\2/

A
B the two sectors Aand B are to
have exactly the same area

12cm

p

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

what angle must sector B have?

(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? ?
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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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Purposeful Practice
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Purposeful Practice

Al Find the area. A2 Find the area. A3 Find the area. A4  Find the area.
S
> 0212]
6\
6
115°
9.1 cm
Bl The areais 75 cm?, find x B2 The areais 20 cm2, Find r B3 The area is 65 cm?, Find r B4 The area is 8 cm?, find x
S
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
12 cm® Find the value of x.
5cm Scm
2m 2m
60° / N\ mgo
\ \ N
5cm 4 cm «— 10cm — ‘
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Fluency Practice

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

(a) (b) 3km (c) (d)
5cm ; /

6ft

(e) (f) (8) (h)
- 1.5mm m

8yd
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Purposeful Practice

2 Use m = 3.14 to work out the area of a sector, to two decimal
places, with radius, r and angle, @ given as:

(@) r=11m, 8 =82° (b) r = 4km, 6 = 20°

(c) r=18yd, 6 = 18° (d) r =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 i, with radius,  and angle,
0 given as:

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

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

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

-

(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.

11yd

n
11yd

Find the area of the shaded region below, correct to one
decimal place.
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Fluency Practice
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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?2, r = 12km
(c) A =54yd? r =8yd (d) A =85in2, 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)

Area=52mmm? Area=18myd? Area =450 km? Area = 447 ft2

(e) (f) (g) (h)

Area =27 m? Area = 760 cm?

Area = 240m m? Area = 1694w km?

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
=Z757rmm = 80m yd =44 km =2 ft
(e) (f) (g) (h)
80°
| ‘ ’
Arc length Arc length Arc length Arc length
=15mm =40 cm =68 mm =200 km

7| The perimeter of shaded section the sector below is,

6+20
3 T em

Find the angle, 6, in the sector.

8 OAB is 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 7.
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Purposeful Practice
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Purposeful Practice
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Purposeful 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
s g
n .S‘ o™
14 cm & ~ 9
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.
N '
A |
& = '
8cm o 8 ! 73
3 |
1
|
1
10cm
(6)) (k)
Work out The area of the sector is 247 cm?. Find the A circular lawn is surrounded
the area of perimeter of the sector in terms of 7. by a path of constant W'dth
the shaded 2 m. The area of the path is
region. 30m m?2. Find the area of the
lawn in terms of 7.
> 2o
7cm <,
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Purposeful Practice

Calculate the area and perimeter of each shape, giving your answers correct to 1 decimal place.

(a) (b) (c)

6cm

8cm

(d) (e)

14 mm

16 cm

(f) (9) (h)
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Fluency Practice
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Problem Solving

anJy

anuy Jand ani) shem SieUeus
¢ N Sawlljawos 1 v 128u0) s1 pioyd ¢
anJil awes
anJy JaASN anJ) shem|y 2y 51 pioyd € jo
SawRAWOS ApIS Yoea Jo ease Ay
anl
aniy Jan3N L any) skem|y g
sawijawos Sa550J2 Juaduey vy
onil awes
anJ] JaASN anJ) shem|y ay) sy 1a32wep e Jo
sawpawos IPIS YOrD JO BAJE Y]
ani
anJj JaAdIN v ani) shempy | ewBeseueyieae
Sawliawos 1981e) B SRy J0YIBS W
onJ
anJjy JanaN L ani) shempy | ‘@WePejo pdud)
Soulljawosg Ayl jjey s| psoyd y
ani] “Juiod
onlij] 19ASN onil m>ﬂ3_< 3uo Ajjoexs e 3212
sawawos e sayanoy Jualuey y
onl
anJy JaAdN L ani) shem|y snipes ay) ueyy
sawijawos Ja8uo) st pioyd y
onJ
anJ] 19A3N : anay shem|y a.wem_u ayy ueyy
saw|Pwos 1280 $1 pIOYI Y
anl
anJ] JaA3N L anJ) shem|y s 5
sawijowos uey) Jaduoj st e uy
ani) 22UBIWINID Y)Y
anijl 13A3N anJ) shem|y ueyy Ja8uo| s1 3P
SOUNINIOS € JO Jajlawelp ay)
oni} Jnadwep ay
anJ] JOASN SoWRAWOS anJ) shem|y jo yi8uaj aya jjey s

324 e jO snipes 3y

Page 111



Fluency Practice

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

(a) (b) ()

7cm
30° /\

7cm Scm 22cm

(e) ®

(d)

4 145°
0.96cm el 2.1m

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

@ 20cm ()
6cm

20cm

8cm

9cm
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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3 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
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Fluency Practice
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Purposeful Practice

volume of a sphere  volume of a sphere = %nr3

(1) 2)

a standard tennis ball has a

a regulation football must have a
diameter of 6.7 cm

circumference of between 68 cm and 70 cm

what is the volume of the tennis ball? what are the limits of the football’s volumes?

@) (4)

the Earth has

a volume of 1,083,206,916,846 km3
how much larger (approximately) is

the volume of a 14” (diameter) how wide is a time zone if there are 24 of
balloon to an 11” balloon? them around the circumference?
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Fluency Practice
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Fluency Practice

Ex3 The following sphere has a volume of Q5 The following sphere has a volume of
972min3. Find the length of its radius, rin. 4500mm3. Find the length of its radius, rm.

Volume
4500 m3

Volume
972min3

Q6 Work out the radius of the following spheres Q7 The following cylinder and sphere have
given their volume. the same volume. Find the diameter of
[a] [b] the sphere. e

11cm

Volume
1000in3

Volume
23047mcm3

(
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Purposeful Practice
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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

Page 140




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?

Page 142




Fluency Practice
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Fluency Practice
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Purposeful Practice

Question 3: The formula for the surface area of a sphereis A = 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.
Is 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
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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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Purposeful 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

€

X i x|\ iy

wyz wog wo9

wg'T

WIGQ9 = 2WN|oA cW9GZ = Wn|oA cW9E = aWnjoA

X woT =9

wogGr Ewm &

) C)) ()

"UDAIS ST [oBd JO dWIn[oA Y,
‘sprwrelAd 9say3 Jo Yoea 10} X pul :6 uonsand)

wog

Wo0T1

adeys ayj Jo sawnjoa ay3 purq
‘'spiwelAd paseq a1enbs om) dururo( Aq pajeaud st adeys pijosy  :g uonsanp

wg'2 Wo4 wo/

..............................................................

jure; g s wog wog

o) . @ T @

*sp1jos a31sodwiod Jo Yoes Jo SWN[0A 3y} pulj :/ uonsanp

w02 woer

(a) (e)

"J€? JO JWN[OA dY3 pUl]
‘sprure1Ad paseq-Iem3uery omj aIe MO[aq UMOYS :9 uonsand)

Page 161



Purposeful 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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Purposeful Practice

@ Calculate x @ Calculate x to 2 d.p. @ Calculate x to 1 d.p Calculate x, leave asa
fraction
X 4 8cm
15¢cm
X 10cm X 1.3cm
14em
12em
@ 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
4em
A B
12cm —
8cm
B ¢ 10cm
@ E _ Calculate the volume of Both shapes have the The perimeter is 56cm.
ABCDIsa the coneto 2d.p. same perimeter 4 Calculate the areato 2 d.p.
square with
an area of
A D
36cm?2. Fom

Calculate the

perimeter of L c b

shape ABCDE Veone = —3—
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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Purposeful 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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Purposeful Practice
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Fluency Practice
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Fluency Practice

Ex3 The following pyramid has a base area of 24m?2.
Given that the volume of the pyramid is

112m3, find its height, h m.

hm

A ————————

Q3 The following pyramid has a base area of

33cm?2. Given that the volume of the pyramid

is 132cm3, find its height, h cm.

A ———————

hcm

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

[a] Volume = 105m3

D T T =
>
3

[b] Volume = 168in3

hin

Grcncccccccccccccccad

[c] Volume = 108mm?3

hmm

B e
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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
9in

€ —————————

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.

Volume
192ft3

€y
2
([ dd

[ ft

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

[a] Volume = 100cm3 [b] Volume = 128yd3 [c] Volume = 500m3

€ mmmmcccccccccceep
R
N
o)
3

D
()}
<
o

D e EE e
[EEY
Ul
3
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Purposeful 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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Purposeful Practice
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Purposeful 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

6cm

12cm

3D View

IScm

Halved Cross-Section

5cm

3cm

5cm

6 cm

Volume of Large Cone =

Volume of Small Cone =

Volume of Frustum =

10 cm

® 3D View

Finding the Volume of Frustums using Similar Triangles

5cm
«— >

6cm

Halved Cross-Section

Volume of Large Cone =

Volume of Small Cone =

Volume of Frustum =

®

2cm
<>

10cm

3D View

12cm

Halved Cross-Section

18 cm

3D View

3cm

20cm
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Fluency Practice
Volume of Pyramids The apex is above the centre of a square base unless stated.
10 cm 3cm l \
15cm 6cm 12 cm /
Y SV e
8cm
6cm
Volume = Volume = Volume = Volume =
® ® @
/ 4cm
\ G >
N : S 5cm
A 11 cm 3cm I o s
13 cm \“;‘." 12cm
2 cmi 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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Purposeful 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
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Purposeful Practice
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Fluency Practice
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Purposeful Practice
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Fluency Practice

3D View

IGcm

Halved Cross-Section

7cm

14 cm

6cm

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
12cm

Halved Cross-Section

5cm

/]

Curved Surface Area of Large Cone =

Curved Surface Area of Small Cone =

Curved Surface Area of Frustum
+ Top & Base =

®

D Vi
4em 3D View

<>

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

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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Surface Area of Pyramids

Fluency Practice

The apex is above the centre of a square base unless stated.
10cm 3cm l \
15cm 6cm 12 cm /
/N e
8cm
6cm
Surface Area = Surface Area = Surface Area = Surface Area =
® ® @
/ 4cm
\ III <>
N o S 5cm
A # [11em 3cm I A
13 cm \“:‘4"” 12 cm
2em i 6cm I
6cm
6cm 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

8 cm

Volume =

Surface Area =

5cm

5cm

10 cm

Finding the Volume & Surface Area of Frustums using Similar Triangles

® 3D View

15cm
—

S—

Halved Cross-Section

/]

Volume =

Surface Area =

®

5cm
<

30cm

3D View

30cm

Halved Cross-Section

10 cm

3D View

3cm

12cm
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice
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Exam Questions
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Exam Question

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

2m

A
v

Il m

1.3m

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 ¢cm 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 Question

23 The diagram shows a container for grain.

m Diagram NOT
& A accurately drawn

hm

- -

>«

4m

The container is a cylinder on top of a cone.
The cylinder has a radius of 3m and a height of hm.
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 h.
Give your answer as a fraction in its simplest form.
You must show all your working.
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Exam Question

1 1 Diagram NOT
accurately drawn
10 cm
v

11 cm

12 cm

35cm

A rectangular contamner 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.

Page 239




Exam Question

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

Diagram NOT 18 m

Accurately drawn

3m : /9m

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.

(1m3 = 1000litres)

You must show all your working.
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Exam Question

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

Diagram NOT

Accurately drawn

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?

1cm® = 0,001 litres

1 gallon = 454609 litres

You must show all your working.
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Exam Question

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

4m Diagram NOT
———1 Accurately drawn
12m
l L l 3m
S .
- A m

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 to the nearest minute.

You must show all your working.
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Exam Question
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Exam Question
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Exam Question
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Purposeful Practice
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Fluency Practice

22.4cm

smface aRea Calculate the surface area of these solids.

Match your answers to the ones below. There is

one missing answer. Complete this yourself.

3 4'

15cm

26 cm 6 cm

\ 8 cm
8cm Careful! The units

are not the same.
6

52cm

0.625m

This is a regular
\ hexagonal prism.

12cm

1

942.5cm?

646.5cm?>

5300cm?

452 .4cm?

304cm’

42223cm’

936cm?

792cm?
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Fluency Practice

Q | Work out the: Answers

1 | Surface area of a cube of side length 5 cm

2 | Volume of a cube of side length 5 cm

3 | Surface area of a cuboid measuring 3 cmby 4 cm by 5 cm

4 | Volume of a cuboid measuring 3 cm by 4 cm by 5 cm

5 | Surface area of a cylinder with a radius of 5 cm and a height of 12 cm

6 | Volume of a cylinder with a radius of 5 cm and a height of 12 cm

7 | Surface area of a cone with a radius of 5 cm and a height of 12 cm

8 | Volume of a cone with a radius of 5 cm and a height of 12 cm

9 | Surface area of a sphere with a radius of 5 cm

10 | Volume of a sphere with a radius of 5 cm

11 | Surface area of a triangular prism. The cross-section of the prism is a right-angled triangle with a base of
5 ¢cm and a perpendicular height of 12 cm. The length of the prism is 4 cm.

12 | Volume of a triangular prism. The cross-section of the prism is a right-angled triangle with a base of 5 cm
and a perpendicular height of 12 cm. The depth of the prism is 4 cm.

13 | Surface area of a square-based pyramid. The square base has a side length of 10 cm. The perpendicular
height of the pyramidis 12 cm

14 | Surface area of a square-based pyramid. The square base has a side length of 10 cm. The perpendicular

height of the pyramidis 12 cm
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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, @ =5 cm
6 cm 9 cm 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 cm 8 m 15m 11 cm

10 cm

6m

14 cm

C1
Calculate the surface area.

" 11 cm

C2
Calculate the volume.

e 17 mm

C3

Calculate the total surface area of
the hemisphere.

C4
Calculate the total surface area.

8.5m
6m
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Fluency Practice

Al  Volume is 340 cm®

>
12 cm

Calculate the height, x.

A2 Volume is 1500 cm®

>

24 cm

Calculate the radius.

A3 Surface area is 180 cm?

S

Calculate the radius, .

A4 Volume is 140 cm®

Calculate the height, x.

B1 Volume is 540 cm®

Calculate the radius, 7.

B2 Curved surface area is 90 m?

-+
r

Calculate the radius, .

B3 Volume is 300 cm’

dcm

Calculate the diameter, d.

B4 Total surface area is 540 cm?

)

\_/

—>
dcm

Calculate the diameter, d.

C1 Volume is 268 cm’

Find the surface area.

C2 Volume is 770 cm®

'14cm

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
320 cm3. Its height is 16 cm and
the length is 5 cm. Find the
width of the cuboid.

Find the surface area of a cube
with side length 8.5 cm.

The volume of the prism is
264 cm3.Find x.

Find the surface area of this

prism.
8 cml

17 cm

¢

(e)

(f)

(9)

(h)

Find the volume of the cylinder,
giving your answer to 3
significant figures.

12 cmy
N ]

9cm

Find the total surface area of
the cylinder, leaving your
answer in terms of m.

73m

The volume of a sphere is
288m cm3. Find the radius of
the sphere.

Find the total surface area of
the hemisphere, giving your
answer to 3 significant figures.

O)

)

(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 60r cm?. Find the volume
of the cone, giving your answer to 3 significant

figures.

o
o,
>

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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Purposeful Practice

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 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 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 cone with slanted height
25 cm 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 r 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.

. 3
A cone has a radius of 3X 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 sphere is 4 : 1.
Find the value of k as a
fraction 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 r.

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 2737. Find the
volume of the compound
shape.
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Purposeful Practice

Each of these common 3D shapes has a volume of one litre.
Find the missing length in each case.

10 cm > 5cm
hcm C —> -
- h cm h cm
5cm 10 cm
10 cm
<« 7 cm
m
10 cm
X cm
10 cm Y cm
r cm
-
f
X cm hcm
X cm v
4+—>

10 cm
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Fluency Practice

Complete this table:
7 (try to be accurate to within 5°)
N\ e
\\ N

Bearing
.
\

/ atob
\

atoc
.
.
\

atod
. N
\ e
\

ctof

atog
j AN -7 atoh
s - ftog
1 \:: R b//iL ~<_ N
N ’ =

atoi
N N7 =
/

ctoj
~ e

ftoj
_ ]
’ \\ )r_——“
\

ktoa
7 1
V R A
4 N

k from a
1
N \
// 7

| d ifrom k
\
’/ // \\ \ !
7 A

cfrome
\ \ -
Y
________ N \

e from f
;-
N .
A 4
\ /V

gfromd
‘l NN LT !
1
\ -
1
( 1

h from c
\ 1

L Point X is on a bearing of 050° from b,
b f and a bearing of 330° from e.
B - ’ Mark the position of point X.

/7

Point Y is on a bearing of 215° from e,
/ and a bearing of 115° from a.
- , Mark the position of point Y.
g ‘

Point Z is on a bearing of 282° from h,
/ and a bearing of 187° from i.
J Find the bearing of Z from point j.
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Fluency Practice

A1l Find the bearing of B from 4

North
North

45° B

A2 Find the bearing of B from 4

North

North

285°

A3 Find the bearing of B from 4

North
North
105°

A4 Find the bearing of B from 4

North
North

255° B

B1 Find the bearing of 4 from B

North
North
B
230°
A

B2 Find the bearing of 4 from B

North

B3 Find the bearing of 4 from B

North
North

)
280°

B4 Find the bearing of 4 from B

North
North

80°

N

C1 Find the bearing of 4 from B

North
North
105°

C2 Find the bearing of B from 4
North

North 110°

B

C3 Find the bearing of B from A4

North
North
B
230°
A

C4 Find the bearing of 4 from B

North

North

285°
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Fluency Practice

A1l Find the bearing of 4 from B

North
North

280°

A2 Find the bearing of 4 from B

North North

959
B

A3 Find the bearing of B from 4

North

A

B

A4 Find the bearing of B from 4

North North
B
A
260°

B1 Find the bearing of B from 4

North
North
105°

B2 Find the bearing of 4 from B

North
North
A
230°
B

B3 Find the bearing of B from 4

North North

959
B

B4 Find the bearing of 4 from B

North
North

70°

C1 Find the bearing of 4 from B

North North
B
A
260°

C2 Find the bearing of B from 4

North
North

255° B

C3 Find the bearing of 4 from B
North

rth
No 110°

C4 Find the bearing of B from 4

North
North
A
230°
B
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A1l Find the bearing of B from 4

North

North
105¢

A2 Find the bearing of B from 4

North

North
120°

A

A3 Find the bearing of 4 from B

North

North
B
245° 4

A4 Find the bearing of 4 from B

North
North

70°

B1 Find the bearing of 4 from B

North
North

B 240°

B2 Find the bearing of B from 4

North
North

50° B

B3 Find the bearing of 4 from B

North

North
105¢,
A

B4 Find the bearing of B from 4

North

North
120°

A

C1 Find the bearing of 4 from B

North
North

280°

C2 Find the bearing of B from 4

North

North
B
245° 4

C3 Find the bearing of B from 4

North
North

B 240°

C4 Find the bearing of B from 4

North
North
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A1l Find the bearing of 4 from B

North

57°

A2 Find the bearing of 4 from B

North

B

277°

A3 Find the bearing of B from 4

North

67>

A4 Find the bearing of B from 4

North

T
284°

B1 Find the bearing of B from 4

North

h 293°

B2 Find the bearing of B from 4
North

1039
A

B3 Find the bearing of 4 from B
North

y 238°

B4 Find the bearing of 4 from B

North

C1 Find the bearing of 4 from B

North

87°

C2 Find the bearing of B from 4

North

249° B

C3 Find the bearing of 4 from B

North

76°

C4 Find the be bearing of 4 from B

North

118°
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A1l The bearing of S from L is 285°.

Find the bearing of L from §
North
S
C L

A2 The bearing of S from C is 76°.

Find the bearing of C from S
North
S
C L

A3 The bearing of L from S'is 118°.

Find the bearing of S from L
North
S
C L

A4 The bearing of C from S'is 252°.

Find the bearing of S from C
North
S
C L

B1 The bearing of S from C is 68°.

Find the bearing of C from §
North
S
C L

B2 The bearing of L from S is 106°.

Find the bearing of S from L
North
S
C L

B3 The bearing of S from L is 289°.

Find the bearing of L from §
North

C L

B4 The bearing of C from S'is 258°.

Find the bearing of S from C
North
S
C L

C1 The bearing of S from L is 294°.

Find the bearing of L from §
North

C2 The bearing of C from S is 248°.

Find the bearing of S from C
North

C3 The bearing of S from L is 289°.

Find the bearing of L from §

S

— T

C4 The bearing of C from S is 241°.
Find the bearing of S from C

S

— T
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Calculating Bearings How can you label the diagrams to help? not to scale
@) north north ® ® ®@
120°
A B
A 5 B B
A A

AtoB=090° BtoA= AtoB=100° BtoA= AtoB=080° BtoA= AtoB= Bto A=

® ® @
A
A
A £ 281° A
B
B B B

AtoB=112° BtoA= BtoA=340° AtoB=" AtoB=180° BtoA= AtoB= Bto A=

® @) ®@
. _ BN&]\ A
A B B .\.
A B A

AtoB=089° AfromB-= AtoB= AfromB= BfromA=163° BtoA= AtoB=272° AfromB=

® ®
B
B B C
130° 120° v? A
A 140 C A C A : .
B from A = 065° Bto A=072°
CtoB=290" BtoA= BfromC=305" AtoB= BtoC= B from C= AfromC=094° Anglea=
000° 160° 260° 292° 075° 079° 292° o
15 Answers 280° 269° 250° 240° 259° 270° 112° 060
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Calculating Bearings

Diagram NOT drawn to scale

N

N

-7
_--35¥
70°\ .-~ N \,'

A :500 /7

C

(a)

(b)

(c)

Find the bearing of C from A

Find the bearing of B from A

Find the bearing of A from C

(d)

(e)

(f)

Find the bearing of C from B

Find the bearing of A from B

Find the bearing of B from C

Diagram NOT drawn to scale

N

N

(9)

(h)

(i)

Find the bearing of D from F

Find the bearing of F from D

Find the bearing of E from D

6))

(k)

)

Find the bearing of E from F

Find the bearing of D from E

Find the bearing of F from E
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Work out the bearings

N N N
N 113°
N N
68° C
242°

Give the bearingto Afrom n  Give the bearingto B Give the bearing to A from

B N from A N B
244
N A
EVL C“L\IN
A B

315°

Give the bearing of B from AC is straight line. Give
the bearing of B from A

N What is

the

bearing of
D from C?

N 117°-C
N B
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Intelligent Practice

A A B Each
N question
contains
5. 6. 7. 8. point A,
52° point B and

520
B E B A directions
@ indicated
A A B with an

arrow.

In each

9. 10. E 11. S 12. case,
N B find the
52° _ B 52 , B B 52° bearing

52° of B

from A.
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( )
1) The bearing from A
to B is 060°. What
is the bearing to A

With words

-

2) The bearing from C
to D is 100°. What
is the bearing to C

~N

[

3) E is on a bearing of
300° from F. What
is the bearing of F

~N

from B? from D? from E?
. J J
(" N\ )
4) G is southwest from 5) Aboat is equidistant from two lighthouses. It is
H? What bearing is on a bearing of 80 from lighthouse A and a
H from G? bearing of 300 from light house B. What is the
' bearing from lighthouse A to lighthouse B?
/ J
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the bearing of P from Q and the bearing of Q from P

(1 (2)

140° what is the bearing
of P from Q7?
P
75°
what is the bearing
of P from Q?
P
what is the bearing
) (4) of P from Q?
o
260 Q
Q 300°

what is the bearing
of P from Q?
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Fluency Practice

(1) )

what is the relationship
between angle A and
angle B ?

what is the relationship
between angle A and
angle B ?

D

@) (4)

B

what is the relationship what is the relationship
between angle A and between angle A and
angle B ? angle B ?
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what is the bearing of Q from P?

(1) (2)

C
A 600
S C

Q —
‘ 300 PC =CQ
P PC=CQ=QP

P
3) (4)
C 1200
30¢,
Q
P PC=CQ

what are the bearings of P from Q?
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right-angles triangles

(1)

triangle ABC is right-angled at A
(Vv BAC =90°)

the bearing of B from A is 050°
the bearing of C from B is 180°
what is the bearing of A from C?

triangle ABC is right-angled at B
(vABC = 90°)

v CAB = 25°
the bearing of B from A is 130°

the bearing of C from B is 220°
what is the bearing of A from C?

triangle ABC is right-angled at A
(Vv BAC = 90°)

the bearing of B from A is 050°
the bearing of C from B is 200°
what are the angles in the triangle?

(4)

triangle ABC is right-angled at B
(v ABC = 90°)

the bearing of B from A is 010°
the bearing of C from B is 100°
what is the bearing of C from A?
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a square
(1) (2)
150°
300

what do the what do the
four bearings four bearings
add up to? add up to?

3) (4)

. what do the what do the
four bearings four bearings
add up to? add up to?
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Purposeful Practice

The organisers decide that the course ABC below is too long. They make a new
course ABM, where M is halfway between A and C.

a) Calculate the internal angles A, B and C in the original course and hence explain
why the turn at M must be exactly 90 degrees.

b) Find the two new bearings needed to complete this course, i.e.
i. thebearing of M from B
ii. the bearing of A from M

a) Sketch a clockwise triangular course where the first leg is on a bearing of 040°
and all three legs are the same distance. Calculate the other two bearings.

b) State the second two bearings if the first leg is instead on a bearing of 051°.

A particularly mathematical sailing club want a course in the shape of an isosceles
triangle. If the first leg is on a bearing of 040° and the second leg is 188°, sketch
two possible courses and calculate the bearing of the third leg.
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Purposeful Practice

@ Point B is 400 km away from point A.
Point B is 350 km east of A.
Find the bearing of B from A.

2

350 km

400 km
A

Finding Bearings using Trigonometry

@ Point B is 12 km north of point A.
Point B is 150 km from A.
Find the bearing of B from A.

(3 Point B is 18 km east of point A.
Point B is 7 km north of A.
Find the bearing of B from A.

EDDD
oo0|
0

Buckford is 60 km east of Adley. The cities
are 70 km away from each other.
Find the bearing of Buckford from Adley.

N

S>)

Adley
City

70 km

Buckford
City

@ Flight AN-898 is 58 km from
its destination airport. The plane is
40 km west of the airport.
What bearing does the plane need to fly on
to reach the airport?

Flight
AN-898

Airport

@ A plane flies 100 km south and a strong
wind also pushes the plane 8 km east.
On what bearing does
the plane actually travel?

@ A boat will travel 77 km direct to its harbour.
The boat is currently 56 km east of the harbour.
On what bearing should the boat travel?

Harbour N

0 Boat

5 Answers

A cruise ship heads 12 km south but an
ocean current from the east pushes the
boat west. In total the cruise ship
travels 16 km. On what bearing did the
ship actually travel?

121.0
061.0

3133
085.4

@ Delia hikes from Whitclif to Mardsden.
At the end of the day they are
4 times further south than they are west.
What bearing did they hike on?

175.4
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Purposeful Practice

@ A ship travelson a
bearing of 070° for 400 km.
How far west does it travel (x)?

2

070°
400 km

Trigonometry with Bearings

A plane flies 250 km on a
bearing of 062°.
How far west does it travel (x)?

062°
250 km

A boat sails on a bearing of 048°
for 120 metres.
How far north does it travel?

48°
048 120 m

not to scale

—
[s[a/aTa)
o0

5550
Point B is 217 metres away
from point Aon a
bearing of 075°.
How far north is point B from
point A?

— &

A

(B Asatellite travels 370 km on a
bearing of 110°.
How far east does it travel (x)?

110°
X
A —

370 km

@ A runway is 158 km from flight
GA-226 on a bearing of 140°.
How far south is the runway?

140°
158 km

@ Middleford is 87 km north,
and 121 km east of Gredwich.
What is the distance between
the two cities?

Yarmud is 87 km away from
Hilltown on a bearing of 240°.
How far east is

Yarmud from Hilltown?

87 km 240°

@ A ship travels 116 km on a
bearing of 262°.
How far west does it travel?
How far south does it travel?

116 km
262°

8 Answers

Point B is 150 m north of

point A and on a bearing of 065°.

How far east is point B from
point A?

Drekham is 300 km west of
Greyford on a bearing of 251°.
How far south is

Drekham from Greyford?

G
A D
221 103 102
149 348 115

Waypoint ZOLOT is 400 km east
of BETTA on a bearing of 075°.
How far north is

ZOLOT from BETTA?

80
376
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Purposeful Practice

An airplane heads (aims) 12 km directly east but a northerly wind pushes
the plane 2 km south. What bearing does the plane actually travel on?

wind &&&

12 km

The pilots must steer into the wind to
make sure the plane goes directly east.

-
-
-
-
-
-

actual flight path

Over 20 km a northerly wind will
push a plane 4 km south.

On what bearing should the pilots

> . .
20 km fIY (their he_adl.ng) so the
flight path is directly east?
3 km
2) N Memphis airport is 30 km directly north of flight
N | 30 km AT-808 but a westerly wind will push the plane 3 km

\ east. On what bearing should the pilots fly to reach
the airport?

3) Dallas airportis 58 km away from flight AX-377 on a
bearing of 270°. The wind is at 180° and will push the
plane 7 km off course. Find the required heading to
reach the airport.

4) A plane heads directly south for 17 km, but the wind pushes
the plane 3 km west. What bearing does the plane actually fly on?
How far does the plane travel above the ground?

A motorboat travels up a river. The engines push the boat forward 10 km,
but the current of the river pushes the boat backwards by 2 km.
How far does the boat actually travel?

10 km
b
2 km
5) On the open ocean a motorboat heads 27 km due east but
is pushed 8 km north by the current. Find the direction and
distance of the boat’s path.

If the boat uses 100 ml of
fuel per km. How much
fuel does it use?

-—
<« current

6) Aboat’s safe harbour is 24 km due west. The current will push the boat
2 km off course to the south. Find the required heading to reach safety.

The boat uses 2 litres of fuel per kilometre.
How much fuel will it use to reach the harbour?

7) A speedboat heads south at 10 m/s. The current pushes the boat
east at 1 m/s. On what bearing does the boat travel? How far does the
boat travel in 3 seconds?

8) Aboat heads east but is pushed 3 km north by the current. In total
the boat travels 31 km. On what bearing did the boat travel?

9) Aboat’s engines propel it at 10 m/s west. With the current pushing the
boat north it actually travels at 14 m/s.
On what bearing does the boat travel?
How fast is the current?
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