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Unit 12: Ratio and proportion, Lesson 6

ew Some rectangles have been enlarged by different scale factors. The table
shows what happens to the length of the rectangles. Complete the table.

. Scale factor of

Rectangle Original length enlargement New length
A 6 cm 4

B 5 60 cm
C 18 cm 3

D 18 cm 15

E 5cm 5m

ew Find the scale factor of enlargement.
a) 8cm b)
- 5 o 12 am
20 cm 8 cm
2cm

The scale factor is D . The scale factor is .
[ Reflect

Explain what it means for a shape to be enlarged by a scale factor of ;.
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1) In each example, shape A has been enlarged by a different scale factor to create shape B. Write the
scale factor enlargement of each shape.

a) b)

2) Is Odion correct? Explain why.

Not to scale

4 T have enlarged shape A by a scale factor of 3.5.

2.8cm

oo

1.2cm 4.2cm

3) Shape B has been scaled from shape A. Find the missing side length and height.

Not to scale 6.3cm
1.8cm

cm
Tem

2.4cm cm
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length of the smaller rectangle is 3cm.
Draw both rectangles and describe the scale factor enlargement.

1) A rectangle has a perimeter of 8cm. An enlargement of this rectangle has a perimeter of 12cm. The

2)
I think that triangles B and C are
similar to triangle A.

Not to scale

lcm
1.5cm

A

1lcm

Do you agree with Michael? Use reasoning to explain your answer.

3cm

1.5cm

that squares B and C are enlargement of square A.

3) Square A s the original shape. Two friends discuss the possibility of completing a scale factor table, knowing

S & Jurgen

You cannot complete the table because Square | Length of Side | Scale Factor
you don't know the length of square B.
A Tem
It is possible because you know that B 7
square B has been enlarged by a scale
factor of 7. c 35cm

- Josie

Which child is correct? Complete the missing boxes in the table to help you explain your answer.
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1) Rectangle A has been enlarged to create rectangle B.

Use the following clues to identify the scale factor enlargement from rectangle A to rectangle B.

+ The perimeter of rectangle A is 10cm.
+ The length of rectangle A is 3cm.
- Shape B has an area of 54cm?.

Scale factor enlargement =

Not to scale

1 have enlarged shape A to create shape B. If I used
the same scale factor to enlarge shape B to create
shape C, shape C would have a length of 8.1cm.

2)

2.0cm

Do you agree with Raul? Use reasoning to explain your answer.

Not to scale

3) The area of this rectangle is 28cm? and the perimeter is 32cm.
When enlarged, the length of the longest side increases to 35cm.

What scale factor has the rectangle been enlarged by? Use reasoning to justify your answer.

4) Enlarge this shape in three different ways, each time using a scale factor less than one whole.

Not to scale

5cm

10cm
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Lesson 6: Scale factors

-» pages 168-170

1a)9mx2
Mo’s line is 2 times longer than Zac’.
So, the scale factor of enlargement is 2.
b) 9x5=45
Olivia's line is 5 times as long as Zacs.
So, the scale factor of enlargement is 5.

2. Each side of the new shape is twice the length of each
side of the old shape.
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 [Rectante [l T5cleectr o oo
A 6cm 4 24em
8 2em |5 60.cm
c 18 cm i dem
D 18 cm 13 27 em
3 5cm 100 5m

5. a) The sale factoris 2.
b) The sale factor is 1.

When a shape is enlarged by a scale factor of 1,
each length on the shape is halved (multiplied by 1),
5o each new side is half the length of the old side.
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1) a) Enlarged by a scale factor of 2.
b) Enlarged by a scale factor of 2.

2) Odion is correct.
1.2x3.5 = 4.2em
0.8 x 3.5 = 2.8cm

3) 6.3+ 1.8=3.5cm
The shape has been enlarged by a scale factor of 3.5.
To calculate the length of the base:
2.4 % 3.5 = 8.4cm
To calculate the missing height: 6.3cm
1x3.5 =3.5cm

B 3.5cm

84 cm

1) Smaller rectangle = Shape A (Perimeter of 8cm)
4.5cm

3cm

A Tcm B 1.5cm

The perimeter has increased from 8cm to 12cm.
12 + 8 = 1.5cm. This means that Shape A has been enlarged by a scale factor of 1.5.

2) Michael is correct. Triangles B and C are both enlargements of triangle A.
Triangle B is an enlargement of triangle B by a scale factor of 1.5.
Triangle C is an enlargement of triangle C by a scale factor of 3.

3) Josie is correct. It is possible to calculate the length of the side of square B, knowing that the shape is an
enlargement of square A by a scale factor of 7.

Square A has a length of 7cm so multiply this by 7 Square Length of Side | Scale Factor
to find the length of the side.

7% 7 = 49cm A Tem 1
Square C has a length of 35cm. Use the inverse to B 49cm 7
calculate the scale factor.

35 + 7 = 5 (scale factor of 5) c 35cm s
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1)

2)

3)

4)

3cm

- zem

9cm

6cm

The scale factor enlargement from rectangle A to rectangle B is 3.

3.6cm + 2.4cm = 1.5

A scale factor enlargement of 1.5 has been applied.

If the scale factor enlargement of 1.5 was applied to shape C, 3.6 would need to be multiplied by 1.5 to find
the correct length.

3.6cm x 1.5 = 5.4cm

Raul is incorrect. Shape € would have a length of 5.4cm (and a height of 4.5cm).

The rectangle must have sides 14cm and 2cm.

35+14=25

The rectangle has been enlarged by a scale factor of 2.5.
l4cm

_ 2em

Enlarging by fractional scale factors results in the dimensions of any shape becoming smaller,
even though we still refer to this as an enlargement.

Examples of possible answers:

With a scale factor of 0.5 side lengths are

Scm and 2.5cm.

With a scale factor of 0.25 side lengths are

2.5¢cm and 1.25¢m.

With a scale factor of 0.1 side lengths are

1cm and 0.5cm.

Also accept scale factors written in using the equivalent fractions and percentages:
0.5=50% =}

0.25=25% =}

0.1-10% =%
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Scale factors

Discover

° a) Kate is 130 cm tall. Her shadow is 260 cm long.

What is the scale factor?

b) How tall is the tree?

228
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" Ifound the difference \ )
between Kate's shadow

a) What do you need to multiply 130 and Kate. The shadow is

by to get to 260? 130 cm longer than Kate.
Is 130 the scale factor?
130 x 2 =260
=\ [Fr
130 x 2 = 260 \§
N\
130cm x ?

5 : 1
[ Bocm Bocm |
L 260 cm J

Scale factor means how
many times bigger the
shape is. I think you

need to multiply.

Kate's shadow is two times longer than her.

The scale factor is 2.

b) The tree’s shadow is two times longer than the tree.

Height of tree x 2 = height of shadow

?x2=68m Length of shadow
1
68m=+2=34m f
| 68 m |
- ]
—
Height of tree

The tree is 3-4 m tall.
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Think together

o Class 5 measure the length of the shadow of a pole at different times of
the day.

The pole is 60 cm tall.

a) What is the scale factor when the shadow measures 120 cm?

60x(_J=120 60 cm x ?
120 + 60 = |'
60 cm 60 cm
The scale factor is D . l 20
cm

b) What is the scale factor when the shadow measures 180 cm?

60x(_]=180

The scale factor is _ .
60cm x ?

r

[ 60 cm

( 180 cm

¢) What is the scale factor when the shadow measures 420 cm?

The scale factor is n .

I will draw a bar model to help
me work out the answer.

220
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a A tower is 8 cubes tall.

a) Complete the table to show the height of the tower after these scale
factor enlargements.

Scale factor 2 3 4 5 I-5

Number of cubes tall | 16

b) What is the scale factor when the tower is 60 cubes tall?

¢) What is the scale factor when the tower is 4 cubes tall?

The small rectangle has been enlarged by a scale factor of 2.

a) What does it mean to enlarge a shape by a scale factor of 2?
b) What does it mean to enlarge a shape by a scale factor of 3?
¢) What does it mean to enlarge a shape by a scale factor of %?

Draw some examples to explain your answers.
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Unit 12: Ratio and proportion, Lesson 6 Textbook 68 p228

Scale factors

a Zac draws a line 9 cm long.

a) Mo draws a line 18 cm long.

How many times longer is Mo’s line than Zac’s?

sone()

J
l 9cm 9cm J

( )

Mo’s line is times longer than Zac's.

So, the scale factor of enlargement is .

b) Olivia draws a line 45 cm long.

How many times longer is Olivia’s line than Zac's?

qcm 9cm

Olivia’s line is times as long as Zac's.

So, the scale factor of enlargement is .
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Unit 12: Ratio and proportion, Lesson 6

o The rectangle has been enlarged by a scale factor of 2.

Explain what it means for a shape to be enlarged by a scale factor of 2.

9 Enlarge each of these shapes by a scale factor of 2.
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