Chapter 10 Measurement, scale and similarity
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Testing understanding
14 Round 35.8997 to three decimal places.
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15 Which is the smallest number?
A 787x107" B 2.0x 10" € 05x107"
D 321x107 E 0.00067 x 10°
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16  Write the following numbers:
i to the number of significant figures indicated in the brackets.
ii to the number of decimal places indicated in the brackets.

a 421389 (2) b 64031 (3) © 5090.0493 (3)
d 70549 (2) e 04573 (2) £0.405 (2)





image8.png
Exercise 10B

Building understanding
1 a Write Pythagoras’ theorem for a right-angled triangle
with sides a, b and ¢, where ¢ is the hypotenuse.
b Complete: Leta =5and b =
© Substitute the values of a and b into the rule for

Pythagoras’ theorem from part a. 7

d Find the value of a2 + b2, then take the square root to find the value of ¢ to one
decimal place.
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2 Find the length of the unknown side in each of these triangles to one
decimal place.
54 cm.

a b
s cem
4.2cm 631@%
c d 3.3 mm
» 2.3mm
26mm xmm
10 mm
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Developing understanding
3 Determine the length of the unknown side in each of these triangles to one decimal
place.

a 15.7 mm b

22.3 mm & mm. xem 3.9cm

63cm
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4 A farm gate that is 1.4 m high is supported by a =
diagonal bar of length 3.2 m. Find the width of the gate 14m
to one decimal place. o
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5 A ladder rests against a brick wall, as shown in the diagram on
the right. The base of the ladder is 1.5 m from the wall, and the
top reaches 3.5 m up the wall. Find the length of the ladder to

one decimal place.
1L5m
6 The base of a ladder leaning against a wall is 1.5 m from
the base of the wall. If the ladder is 5.5 m long, find how
high the top of the ladder is from the ground to ssm
one decimal place.
1.5m
7 A ship sails 42 km due west and then 25 km due N
south. How far is the ship from its starting point?
Answer to two decimal places. w oo

25
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8 A flying fox on a school camp starts from a tower 25 m high and finishes on the
ground, 100 metres from the base of the tower. What is the distance travelled along
the flying fox to the nearest metre?

9 Follow the steps below to find the length of —
the diagonal AD in the given diagram to one :
decimal place.

a The right-angled triangle ABC has sides
AC.AB and BC. Draw the right-angled 4
triangle ABC, then write Pythagoras™
theorem for the sides AC. AB and BC.

b Substitute the values for sides AB and BC into your equation from part a.

© Calculate the value of AB® + BC, then take the square root to find the length AC.
Keep the value in your calculator to use in part e.

‘The right-angled triangle ACD has sides AC, CD and AD.

d Draw the right-angled triangle ACD, then write Pythagoras’ theorem for the sides
AD,AC and CD.

e Substitute the values for sides AC and CD into your equation from part c.

f Calculate the value of AC2 + CD?, then take the square root to find the length AD
t0 one decimal place.
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10  The cube shown in the diagram has sides of 3 cm.

H G
Find the length of:
a AC to three decimal places £ 3em
b AG to two decimal places. /A ¢
- 3em
A 3em B
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11 For this cuboid, calculate, to two decimal
places, the lengths:
a DB b BH © AH

10cm

S5cm

4 cm
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12 Find the sloping height, s, of each of the following cones to two
decimal places.

a / b e—simn
smm
/ -
13 The slant height of this circular cone is 10 cm and the /

diameter of its base is 6 cm. Calculate the height of the cone
to two decimal places. 10 cm

A

|~—6 cm—>]
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14 For each of the following square-based pyramids, find to one decimal place:
the length of the diagonal on the base
the height of the pyramid.

A
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15 Find the length of the longest pencil that will fit inside a cylinder
with height 15 cm and a diameter of 8 cm.
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16

17

18

Chris wants to use a rectangular pencil box. What is
the length of the longest pencil that would fit inside
the box shown on the right? (Answer to the nearest

centimetre.) 12em

20 cm

A broomstick is 145 cm long. Would it be able to fit in a cupboard measuring
45 cm by 50 cm and height 140 cm?

In the primate enclosure at the oo, a rope is to be attached from the bottom corner
of the enclosure to the opposite top corner for the monkeys to swing and climb on.
If the enclosure measures 8 m by 10 m by 12 m, what is the length of the rope?
Give your answer to two decimal places.
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Testing understanding
19 Find the value of x to one decimal place.

15
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20 a Inright-angled triangle WXZ, find an expression
for (XZ)? in terms of a and b.
b In right-angled triangle X¥Z, find an expression
for (XY)? in terms of (XZ)? and (YZ)2.
© Hence, find an expression for the length XY in
terms of a,band c.
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Building understanding

1 Follow the steps to find the arca Co-p sm E
of the shape ABDEF to one decimal place. |
a Find the area of the rectangle ACEF. B‘ 7em
b Find the length of the side BC and the side CD. 3 cm|
© Find the area of the triangle BCD. 4 Tre r

d Find the area ABDEF by subtracting the answer
to part ¢ from the answer to part a.

2 Acircle has a radius of 7 cm. Substitute r = 7 and complete the following:

a Find, to two decimal places, the b Find, to two decimal places, the area of
circumference. the circle.
Use C =2mr Use A =m?

=2a(.)
cm
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Developing understanding
3 For each of the following shapes, find to one decimal place:
i the perimeter
a b

3.3 cm

15em

78 cm
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4 Find the areas of the given shapes to one decimal place where appropriate.

) = A=

Ty 157cm
4sm

d e 9.5 cm f
2em

104cm

45em
15.7 em .
2em 6.9cm

8 h

1L8m
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10em

10 cm.

10em

1m

7 m

9m
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5 A50m swimming pool increases in s0m
depth from 1.5 m at the shallow end to
2.5 m at the deep end, as shown in the
diagram (nof to scale). Calculate the
area of a side wall of the pool.

15m

6 A dam wall s built across a valley .
that is 550 m wide at its base and e —
1.4km wide at its top, as shown in ‘w
the diagram (not to scale). The wall
is 65 m deep. Calculate the area of
the dam wall.
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Ray wants to tile a rectangular area measuring 1.6 m by 4 m outside her holiday house.
‘The tiles that she wishes to use are 40 cm by 40 cm. How many tiles will she need?

Oneltre of paint covers 9 m?. How much paint is needed to paint a wall measuring
3mby 12m?

Find the area of the following composite shapes.
a Lem b
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10

11

A driveway, as shown in the diagram, is to be paved. 35m
What is the area of the driveway to two decimal places?

6.5 m|

4m

Alocal council plans to fence a ~— 0I5 —>

rectangular piece of land to make a

children’s playground and a lawn,

as shown. (Not drawn to scale.)

a What is the area of the children’s
playground?

b What is the area of the lawn?
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12 For each of the following circles, find:
i the circumference to one decimal place
i the area to one decimal place.
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13 For each of the following shapes, find:
i the perimeter to two decimal places
the area to two decimal places.

28 mm

495 mm
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14  Find the shaded areas in the following diagrams to one decimal place.

a b

115y
(s,

1275m

15 A fence needs to be built around a sports field that has two parallel straight sides,
400 m long, and semicircular ends with a diameter of 80 m.
a What length of fencing, to two decimal places, is required?
b What area will be enclosed by the fencing to two decimal places?
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16  Three juggling rings cut from a thin sheet are to be painted. The
diameter of the outer circle of the ring is 25 cm and the diameter of
the inside circle is 20 cm. If both sides of the three rings are to be
painted, what is the total area to be painted? (Ignore the inside and
outside edges.) Round your answer to the nearest cm?.
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17 A path 1.2 m wide surrounds a circular garden bed whose diameter is 7 metres.
‘What is the area of the path? Give the answer to two decimal places.

Testing understanding
18  An equilateral triangle with sides of 12 cm fits inside a

square which also has sides of 12 cm.
What fraction of the square does the equilateral triangle
occupy? Answer to three decimal places.

12em

19 A sphere with a radius of 30 cm is sliced horizontally,

10 em below the top of the sphere.
What is the circumference of the circle formed? @

Answer to one decimal place.
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Exercise 10D

Building understanding
1 What fraction of a circle is each sector?
a Angle at the centre is 90°. b Angle at the centre is 270°.
© Angle at the centre is 30°. d Angle at the centre is 120°.

e Angle at the centre is 60°. f Angle at the centre is 150°.
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Developing understanding
2 Find the arc length of each sector. The radius is 10 cm. Answer to two decimal places.

a 0 b C
0 =45
R
P B, |4
c d
7,
E
F
7 H

3 Findthe arc length of the following arcs where the radius of the circle (given in cm) and
the angle subtended at the centre are given. Give your answer to two decimal places.
ar=150=50 b r=20,0=15 © r=30,0=150°
d r=16, 0= 135 e r=40,0=175 £ r=30,0=210°
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Find the perimeter of a sector that makes an angle of 58° in a circle with a radius of
3 metres. Answer to one decimal place.

Find the area of each of the following sectors, to one decimal place. The radius of the
circle is 10 cm.
a 0 b c

l0=45°
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c d,

E
F r H

6 Find the area of each sector where the radius of the circle (given in cm) and the angle
subtended at the centre are given. Give your answer to two decimal places.
a r=10,0=150° b r=40, 0 =35 © r=450=150°
d r=16, 0 =300° e r=50,0=108 £ r=30,0=210°

7 Find, to two decimal places, the size of the angle subtended at the centre of a circle
of radius length 30 cm, by:

a anarcoflengthS0cm b an arc of length 25 cm.
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Testing understanding

8 Find the area of the region between an equilateral triangle of side length 10 cm and
the circle that passes through the three vertices of the triangle.

9 A person stands on level ground, 60 m from the nearest point of a cylindrical tank
of radius length 20 m. Calculate to two decimal places:

a the circumference of the tank

b the percentage of the circumference that is visible to the person when viewed from
ground level.

10 The minute hand of a large clock is 4 m long.
a How far does the tip of the minute hand move between 12:10 p.m. and 12:35 p.m?
b What is the area covered by the minute hand between 12:10 p.m. and 12:35 p.m?
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Building understanding

1 Find the volumes of the following solids. Give your answers to one decimal place
where appropriate.

Sem Stem

189 cm|
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Developing understanding

2 Acylindrical plastic container is 15 cm high, and its circular end surfaces each have
aradius of 3 cm. What

volume, to the nearest cm*?

3 Whatis the volume, to the nearest cm?, of a rectangular box with dimensions
5.5 cmby 7.5 cm by 12.5 cm?
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4 Find the volume, to two decimal places, of the cones with the following dimensions.
3.50 cm, height 12 cm

b Base radius 7.90 m, height 10.80 m

< Base diameter 6.60 cm, height 9.03 cm

d Base diameter 13.52 cm, height 30.98 cm

a Baser:

5 Find the volumes, to two decimal places, of the following balls.

a Tennis ball, radius 3.5 cm b Basketball, radius 14 cm
¢ Golf ball, radius, 2 cm
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Find the volumes, to two decimal places, of the following hemispheres.
a b

How many litres of water does a fish tank with dimensions 50 cm by 20 cm by 24 cm
hold when full?

a What is the volume, to two decimal places, of a cylindrical paint tin
with height 33 cm and diameter 28 cm?

b How many litres of paint would fill this paint tin? Give your answer to
the nearest litre.

A chocolate bar is made in the shape of an equilateral
triangular prism. What is the volume of the chocolate
bar if the length is 26 cm and the side length of the
triangle is 4.5 cm? Give your answer to the nearest cm’.
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10  What volume of crushed ice will fill a snow cone level to the top if the snow cone has
atop radius of 5 em and a height of 15 cm? Give your answer to the nearest cm.




image45.png
11 What is the volume, to two decimal places, of a cone with height 2.6 m and diameter
of 3.4 m?

12 How many litres of water can be poured into a cone with a diameter of 2.8 cm
and a height of 10 cm?

13 A solid figure is rruncated when a portion of the
bottom is cut and removed. Find the volume,
to two decimal places, of the truncated
cone shown in the diagram.

10 cm
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14 A plastic cone of height 30 cm and diameter 10 cm is truncated to make a rain gauge.
The rain gauge has a height of 25 cm. What is its capacity? Give your answer to the
nearest millilitre.

15 Len wants to serve punch at Christmas time in his new hemispherical punch bowl
with diameter of 38 cm. How many litres of punch could be served, given that
1 millilitre (mL) is the amount of fluid that fills 1 cm’? Answer to the nearest litre.

Testing understanding

16 The area of each face of the rectangular prism is shown.
a Find the volume of the rectangular prism.
b If the area of each face shown was X m, ¥ m? and Z m?,

6m?

what would be the volume of the rectangular prism?
15 m?|

10m*
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17 A flat-bottomed silo for grain storage was constructed as a cylinder with a cone on top.
‘The cylinder has a circumference of 53.4 m and a height of 10.8 m. The total height of
the silo is 15.3 m. What is the volume of the silo? Give your answer to the nearest m*.
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18 A cylindrical water tank with a base of 250 cm? had enough water in it so that when
a sphere with a volume of 500 cm® was lowered into the tank it was completely
submerged in the water. How much did the water level rise?
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ing understanding
1 Find the volumes of the following right pyramids to two decimal places.

a b
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Developing understanding

‘The first true pyramid in Egypt is known as the Red Pyramid. It has a square base
approximately 220 m long and is about 105 m high. What is its volume?

Find the volumes of these composite objects to one decimal place.
a b
5.8cm
55|
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Testing understanding

4 Calculate the volume of the following
truncated pyramid to one decimal place.
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Building understanding
1 To find the surface area of a cuboid (box), its net could

g
be drawn as a useful aid. Alternatively, you could ! sem
directly calculate the different faces. -
2 Find the total area of the top and bottom faces. , foem

,

b What is the total area of the two side faces?
« Find the total area of the front and back faces.
d Calculate the total surface area.

20em
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Developing understanding
2 Find the surface areas of these prisms and pyramids to one decimal place.

20 cm
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3 Find the surface area of each of these solids with curved surfaces to two decimal
places.

a b c
- ) /‘
.

\-
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Exercise 10A

Building understanding
1 By counting the number of places after the decimal point, state how many decimal
places the following numbers have?
a 3473 b 40.15 © 678.098
d 6.02 e 0.0005

2 Round the following to the nearest whole number.
a 38 b 121 © 67.02 d 556.73

3 How many places to the right does the decimal point need to move to change the
following scientific notation numbers to basic numerals?

a 643x10° b 4.01x10° ¢ 7.1x10*

4 How many places to the left does the decimal point need to move to change the
following scientific notation numbers to basic numerals?

a 8.14x1073 b 501x10°" ¢ 62x102
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4 A tennis ball has a radius of 3.5 cm. A manufacturer wants to provide sufficient
‘material to cover 100 tes

answer to the nearest cm?.




image56.png
5 A set of 10 conical paper hats are covered with material.
‘The height of a hat is 35 cm and the diameter is 19 cm.
a What amount of material, in m?, will be needed?
Give your answer to two decimal places.
b Tinsel is to be placed around the base of the hats.
‘How much tinsel, to the nearest metre, is required?

Testing understanding

& When the curved surface of a cone was cut along the sloping
edge, S, and laid flat on the table, it formed a semicircle with a
radius of 20 cm. s
Find the height & of the cone to one decimal place.
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Exercise 10H

Building understanding
1 The following pairs of figures are similar. For each pair, find:
i the scale factor of their side lengths ii the scale factor of their areas.

a 9cm

6 cm|
2cm-
12 cm
Al““‘“
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Developing understanding
2 Which of the following pairs of figures are similar? For those that are similar,

find the scale factor of their sides.
a 10em
B3 em
30cm
-qm
b
com 7 cm
4em Sem
2em

6cm

1.5cm
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3 The following triangles are similar.
a Find the scale factor.
b Find the value of x.
© Find the ratio of their areas.

9cm

2em 6em

4 The two rectangles shown right
are similar. The area of rectangle

Sem
Adis 28 cm?. Find the area of 4c-m-
rectangle B.
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A photo is 12 cm by 8 cm. It s to be enlarged and then framed. If the dimensions are
tripled, what will be the area of the new photo?

What is the scale factor if a photo has been enlarged from 15 cm by 9 em, to
25 em by 15 cm? Give your answer to two decimal places.
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Testing understanding [ ]
7 Ascale onamapis 1:500000.
a Whatis the actual distance between two towns if the distance on the map is 7.2 cm?
Give your answer in kilometres.

b If the actual distance between two landmarks
on the map in cm. B

15 km, find the distance represented
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Building understanding

1 Three pairs of similar triangles are shown below. Explain why each pair of triangles
are similar.

a ﬁcmh"

9cm z

10 2
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Developing understanding

2 Calculate the missing dimensions, marked x and y, in these pairs of similar triangles
by first finding the scale factor.

yem,

\I8 cm

Xem
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A triangle with sides 5 cm, 4 cm and 8 cm is similar to a larger triangle with a longest
side of 56 cm.

a Find the scale factor.
b Find the lengths of the larger triangle’s other two sides.
¢ Find the perimeter of the larger triangle.




image2.png
Developing understanding

Round to the nearest hundred.

a 482 b 46770 c 79399 d 3134

Round to the nearest dollar.

a $689.79 b $20.45 c $927.58 d $13.50

Use a calculator to find answers to the following. Give each answer to the number of

decimal places indicated in the brackets.
a 3.185x 049 @ b 0.064:2536 3)
© 0474x0.0693  (2)  d 12943:6876  (4)

Calculate the following to two decimal places.
a Vi ie b V3974267 © VRT12 29

‘Write these numbers in scientific notation.
a 792000 b 14600000 © 500000000000 d 0.0000098
e 0.145697 £ 0.00000000006 g 2679886 h 0.0087
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4 Atree and a one metre vertical stick cast their shadows at a particular time in the day.
‘The shadow lengths are shown in the diagram below (o drawn to scale).
2 Give reasons why the two triangles shown are similar.
b Find the scale factor for the side lengths of the triangles.
© Find the height of the tree.
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5 John and his younger sister, Sarah, are standing side by side. Sarah is 1.2 m tall
and casts a shadow 3 m long. How tall s John if his shadow is 4.5 m long?

John's shadow 4.5 m

Sarah's shadow 3 m.
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6 The area of triangle A is § cm?. Triangle B is similar to triangle A. What is the
area of triangle B?

sl

Triangle A Triangle B
Testing understanding

7 Given that the area of the small triangle in the following diagram is 2.4 cm?,
find the area of the larger triangle to one decimal place.

9cm
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Exer

e 10J

Building understanding

1 Two cylindrical water tanks are similar such that the height of the larger tank is 3 times
the height of the smaller tank. How many times larger is the volume of the larger tank
compared to the volume of the smaller tank?

2 Two cylinders are similar and have radii of 4 em and 16 cm, respectively.
2 Whatis the ratio of their heights?
b Whats the ratio of their volumes?
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Developing understanding
3 Find the ratio of the volumes of two cuboids whose sides are in the ratio 3.

4 The radii of the bases of two similar cylinders are in
the ratio 3. The height of the larger cylinder is 45 cm.
Caleulate: 45 em
a the height of the smaller cylinder
b the ratio of the volumes of the two cylinders. B u
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5 Two similar cones are shown at right.
‘The ratio of their heights is 3.
2 Determine whether the smaller cone has been
scaled up or down to give the larger cone.
b What s the volume scale factor? &gm
© The volume of the smaller cone is 120 em®.

Find the volume of the larger cone.

6 The radii of the bases of two similar cylinders are in the ratio 3 : 4. The height of the
larger cylinder is 8 cm. Calculate:
a the height of the smaller cylinder
b the ratios of the volumes of the two cylinders.
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Testing understanding

7

A pyramid has a square base of side 4 cm and a volume of 16 cm®. Calculate:

a the height of the pyramid

b the height and the length of the side of the base of a similar pyramid with a volume
of 1024 cm?.

Two spheres have diameters of 12 cm and 6 em respectively. Calculate:
a the ratio of their surface areas
b the ratio of their volumes.
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10  Write these scientific notation numbers as basic numerals.
a 53467 x 10* b 3.8x10° c 7.89x10° d 921x 107
e 1.03x 107 f2.907 x 10° g 38x1072 h 2.1x10"°
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11

12

Express the following approximate numbers using scientific notation.
a The mass of the Earth is 6000000 000 000 000 000 000 000 kilograms.
b The circumference of the Earth is 40 000 000 metres.

© The diameter of an atom is 0.000000000 I metre.

d The radius of the Earth’s orbit around the Sun is 150000000 kilometres.
Wite the following to the number of significant figures indicated in each
of the brackets.

a 48736 @ b 007874  (3)

c 1506862 (5) d 5523 )

Calculate the following and give your answer to the number of significant figures
indicated in each of the brackets.

a 43968x0.0007438 (2 b 06113541119 (5
© 3.4572=0.0109 3) d 50042 x 0.0067 3)





