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_ Smile 1905

Sert the trlangles in thls pack lnto sets
~of S|m|lar tnangles. -

’7.

e -Wh_at isls'pecial about similar triangles?



. 0046
You will need 2cm squared paper. we

A domino is the shape made by joining 2 squares,
edge to edge.

A domino is a special sort of rectangle. Make some
dominoes.

1) Fit 2 dominoes together to make a 2 X 2 square.
Draw this square in your book.

2) Fit dominoes together to make some larger squares.
Which squares can you make? Draw them.
Which squares can’t you make? Why not?

3) Dominoes are always twice as long as they are wide.
Things which are the same shape but a different
size are called similar.

1X2 2 X 4 3X6 4% B

/JVW'\’\I.'/\'\

(a) How long is this domino? =

(b) If a domino is 10cm wide, how long is it?

' 4) How many small dominoes do you need to make the
similar larger ones, which are drawn above?
Draw sketches to show your answers.

How many small dominoes would you need to make a
similar 5 X 10 domino? A similar 6 X 12 domino?




You will need cm squared paper

Double Up

Double the lengths of the sides of a square ... .. .

1. Copy these and write down the areas

Area =4 cm?2

Smile 1388

.....Yyougeta bigge( square!

Area = B cm?

Copy these shapes. Next to each one draw the shape with sides twice as long.

[]
Area = Bl cm?2

Area = B cm?
l l [

T T T

6. Istheareaof each big shape doublethe

Area = B cm?
1

area of the small shape?

7. Cut out some squares like the smaller
one inq.1. How many do you need to
cover the larger square?

8. How many small rectangles do you
need to cover the large rectangle in
g.2? Cut some out to check your
answer.

Repeat for the shapes in .3, 4 and 5.

9. Try doubling the lengths of some

Area = B cm?2

A@aﬁlcm2

shapes of your own.

Copy and complete: -

“When | double the sides of a shape,
the area becomes B times as big.”

What happens to the area if you treble
the sides of these shapes?



Smile Worksheet 1759

Shapes that can grow

Putting four small squares together to make a large square is easy.

Try these:

Turnover



Now try these:
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Smile 1559

Areas of Similar Shapes

has been enlarged by scale factors,
3, 13,2 23, 3, 3
to give a set of similar trapezia.

[0 Use a rotagram to check the corresponding angles of each trapezium are equal.

[0 Copy and complete this table. .
b) c) d) e)

a)
Scale foctor | prigipal ; comgiponding | originl o | mew o) A R
7 1.3 = 2.1 4 ] 41 |
1 1:13 = 23 4 9 4:9
2 }i2 4 16 4:16=1:4
9% 1:23 = 2:5 4 E (E:E
3 1:3 4 [ EE-E:N
32 1:37 - m:H 4 E (E:E

[0 What do you notice about the ratios in columns b) and e)?



This triangle has an area of 8cm?.

4cm
< o
dem
00 Enlarge it by scale factors 3, 13, 2, 23, 3, 33.
You may wish to use MicroSMILE TRANSFORM.
O Complete atable of results.
a) b) c) d) e)
Scolefactor | figinal : soneponding | orginal ) | new ()l SR 2 TG
: 42 = 21 8 | 2 |82 =4

What do you notice about the ratios in column b) and €)?

This shape has an area of 4cm?.

[0 What would its area be if it was
enlarged by scale factor a) 2
b) 2

c} 337

This shape has an area of 6cm?.

[0 What would its area be if it-was %
enlarged by scale factor a) 2 :
b) 4 S
c) 312 2

[0 Copy and complete this summary:
When a shape is enlarged by scale factorn  « the corresponding angles are [N
* the ratio of the sides is 1: [l
* the ratio of the areasis 1: Il

© RBKC SMILE 1885,
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Smile 1259

Lengths of Similar Objects

A scale model or scale drawing is similar to the original object.

Two objects.are similar when: B all the lengths of one object are a fixed
number of times the corresponding lengths

of the other object.

B corresponding angles are equal.

1. A scale drawing of a bedroom
uses a scale of 1 to 100 (1:100). \
~
The length of the bedroom
on the drawing is 4.3cm. =
The length of the real bedroom ol |
is 100 x 4.3cm = 430cm < BEDROOM
= 4.3m
, | .

The width of the bedroom — N
on the drawing is 3.9cm. 3.9cm
What is the width of the real bedroom?

P T

2. An architect’s model of a g:‘é l:‘
block of flats is 40cm tall. EE-.;:J : g
. =TT T

It was made using a scale 40cm *’-‘i-.!iﬁfi':‘ g i
of 1 to 50 (1: 50). ""‘E!'."";l" i
How tall is the real block of flats? | ’.%,_l_g.;'i 1t

:-.._‘. 4 . .- - .

The drawings are not to scale.



3. Copy and complete this table of corresponding lengths
of a real object and a scale model.

The ratio of the real object scale model

real object : scale model. 320m

is 200:1

4. Abusis 4.8m long.

This scale model is 4cm long.
The corresponding lengths are
4cm to 4.8m

(ISMILE. (od®

The ratio of the
model length : bus length

is 4:480 =1:120 5/ () ST (O |

)%0-'-\’5-'ﬂ'-\.'llb'o-rl:.!-.\.--..oc-‘cl‘.'l-'.\'
fairbe S Sk g i Py S i i |
5

3

—— N

oy "

- - -

The bus is 3.6m high. 4cm
The model is 3cm high.

Is the model bus similar to the real bus?

5. Another model of the same bus is made on a scale
of 1 to 80 (1: 80).

What are the dimensions of this model if it is similar to
the real bus?

6. Calculate the dimensions of the following models:

cuboid 60cm by 50cm by 35cm 1to 10

b | rectangle 1.8m by 0.8m 11010

¢ | cuboid 24mby 2.5mby 1m 110 20

4

3cm



7. A painting is 20cm long f =
and 16cm wide. A %5'? S'c\g?;-:.

20cm _'.: EY: "

a) A similar postcard of the
painting is Scm long.

What is its width?

b) A similar stamp features the ;ggé

painting. It is 2cm wide. 3 ‘
3o \_ 1’2“‘- 3

X

Ha

f".-.. e

What is the length of the stamp? e

8. A map of a recreation centre
has a scale of 1 to 1000.

IS
What is the size on the map Wi o
of: [ Sl oy - A
a) the gym 10m by 12m? ' ' '
b) the sports hall 66m by 20m?

c) the playing field 120m by 100m?




9. a) Some ordnance survey maps use a scalé of 1 to 50 000.

What distance in kilometres is represented on these
maps by i) 1cm?
i) Scm?

b) Other maps use a scale of 1 to 20 000.

What distance in kilometres is represented by 8cm on
these maps?

10. These two triangles are similar.

50°
10cm

5cm

What are size of the angles of the smaller triangle?

© RBKC SMILE 1995.
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Nine pentominoes

You will need a set of 12 wooden pentominoes and 2cm squared paper.

Select one pentomino.

Use nine of the other pen’rominoes
to make an enlargement of if.
Draw your resulf.

Try some more.

® BKC SMILE
1991 RBKC SMI P
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Similarity Problems

When a shape is enlarged by a scale factor n, the original
shape and the new shape are similar.

B The ratio of each original side to the corresponding
new side is 1: n.

B The ratio of the original area to the new area
s,

B Tl R OO
P R R S

1. A circle with radius 2cm is enlarged by scale factor 2.

@ Calculate the diameter, circumference and area of
each circle.

@ Do your results agree with the summary in the box?



Drawings are not to scale.

2. The area of this postcard is 60cm?2,

ANYAY A
e Y

6cm
Y
A similar version of the NV 1IN 71
same postcard has a “‘}’t((*)
height of 3cm. em| |\ ANYZAYZ
(FAYAYAS

® What is the area of the small version?

3. A photograph is 20cm long
and 15cm wide.

20cm

A
:

The length of a similar, B M
smaller photograph is 5cm. :

a. What is the width of the smaller photograph?
b. What is the area of the smaller photograph?




4. One square metre of paper weighs 90g.

@ How many kilograms would a 10 metre by 10 metre
square of paper weigh?

5. 18 square fioor tiles each 30cm long are needed to
cover a floor.

30cm

30cm

e How many tiles would be needed if square
tiles of 7.5cm long are used?




6. This is the map of a deciduous forest.

Scale

1:50 000

@ Calculate the area of the forest in km?.

© RBKC SMILE 1995
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Volumes of Similar Objects

A

All cubes are similar.

1. Copy and complete the table Side Length | Surface Area| Volume
for cubes A, B and C. . A icm [Feiced R

B 3cm EEEr R

C S5cm sy HAt2

e

2. Copy and complete the table Side Length | Surface Area| Volume
of ratios of measurements. AtoB 1:3 T frize i

AtoC i - 1:25 il
CtoB . R I 125: 27

3. Wirite down the ratios of side
length, surface area and volume
for cubes D and E.

Calculate the surface areas and
volumes to check whether you were correct.




Make a solid with four cubes.

Make a similar solid which is an enlargement of scale factor 2.
e How many cubes did you use?

The ratio of the corresponding side lengths is 1: 2.
e What is the ratio of the corresponding surface areas?
e What is the ratio of the corresponding volumes?

If you made a similar solid which is an enlargement scale factor 3.
e What would be the ratio of the corresponding side lengths?

e What would be the ratio of the corresponding surface areas?

e What would be the ratio of the corresponding volumes?

© RBKC SMILE 1905,
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Matlrices and Ared

5T
4 e
2,3 ;
5 1 (2.3) (4,3)
J
T @ (4,1)
0 1 2 3 4 5
2 0
1. Transform this square using the matrix C} 3]

SN R -

What is the area of the original square?
What is the area of the new shape?

What is the ratio New Area : Original Area?

Turn over



2. Transform the same square using the following matrices:
1 0 0 3 0 1 3
o s 1 12 1 0
1 -1 3 1 3 1 1 0
1 1 1 2 2z 2 0 1

=

3. Can you find a connection between a matrix and the effect it
has on the area of a shape?
It may help fo tabulate your results.

4. Try some more examples 1o test your hypothesis.

Will it work for other shapes ?

© 1991 RBKC SMILE



