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Conditions for similarity

Two shapes are similar only when:
*Corresponding sides are in proportion and

Corresponding angles are equal

All rectangles are not similar to one
another since only condition 2 is true.
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If two objects are similar then one is an enlargement of the other

The rectangles below are similar:

Find the scale factor of enlargement that maps A to B

Not to scalel

Dcmpiiis

Scale factor = x2
Note that B to A

would be x

10 cm
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If two objects are similar then one is an enlargement of the other

The rectangles below are similar:

Find the scale factor of enlargement that maps A to B

Not to scalel

Dcmpiiis

Scale factor = x1%
Note that B to A
would be x 2/3
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If we are told that two objects are similar and we can find the
scale factor of enlargement then we can calculate the value of an
unknown side.

135 cm

The 3 rectangles are similar. Find the

unknown sides

Not to scalel Al

3 cm

T n 24 cm

Comparing corresponding sides in A and B: 24/8 =3 sox=3x3=9 cm

Comparing corresponding sides in Aand C: 133 /3 =45 soy=43 x8=36 cm
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If we are told that two objects are similar and we can find the
scale factor of enlargement then we can calculate the value of an
unknown side.

y cm

The 3 rectangles are similar. Find the

unknown sides

Not to scalel 7.14 cm

2.1 cm 26 88

cm

Sl e

Comparing corresponding sides in A and B: 7.14/2.1=3.4 sox=3.4x5.6=19.04 cm

Comparing corresponding sides in A and C: 26.88/5.6 = 4.8 soy=4.8 x2.1=10.08 cm
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Similar Triangles Q

Similar triangles are important in mathematics and their
application can be used to solve a wide variety of problems.

The two conditions for similarity between shapes as
we have seen earlier are:
-Corresponding sides are in proportion and

-Corresponding angles are equal

Triangles are the exception to this rule.

only the second condition is needed

Two triangles are similar if their

-Corresponding angles are equal


https://ecolebooks.com

Downl oad nore resources |i ke this on ECOLEBOOKS. COv


https://ecolebooks.com

Downl oad nore resources |ike this on ECOLEBOOKS. COv

These two triangles are similar since

they are equiangular. O
65°
700 45 700 45

Q° 55

These two friangles are similar since
they are equiangular.

@
=180 - 125 =55

If 2 triangles have 2 angles the
same then they must be equiangular
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Finding Unknown sides (1)

b 20 cm =t C

18 cm 12 cm
Since the triangles are equiangular they are similar.

So comparing corresponding sides.

b _18 c 12
6 12 20 18
bzwzgcm C=ZOX12=13.3cm

12 18
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"Success Criteria

~1.¢ Understand how the scale
factor-applies to similar
triangles with algebraic terms.

2. Solve problems using scale
factor ’rhaT contain algebmlc
Terms.! i
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Determining similarity

Triangles ABC and DEC are

similar. Why?

Angle ACB = angle ECD (Vertically Opposite)
Angle ABC = angle DEC (Alt angles)

D Angle BAC = angle EDC (Alt angles)

E

Since IV is similar 1o B2 We know that corresponding
- - sides are in proportion

The order of the lettering is important in order to show which
pairs of sides correspond.
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If BC is parallel o DE, explain why

A triangles ABC and ADE are similar
© Angle BAC = angle DAE (common to
both triangles)
B m . A C 7 4 ;
> ngle ABC = angle ADE (corresponding
/ angles between parallels)
D _ > A E Angle ACB = angle AED (corresponding

angles between parallels)

Triangles EBC and EAD are similar Triangles DBC and DAE are similar
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The two triangles below are similar:

Find the distance y.

C
B
420 cm
Y
A

B cm E 45 cm D

t A

£y AD 50 20
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The two triangles below are similar:

Find the distance y.

Alternate
approach to
the same
problem

_AD 50 _ 20
Esfede s a
H5x20
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In the diagram below BE is parallel to €D and all
measurements are as shown.

(a) Calculate the length €D

(b) Calculate the perimeter of the Trapezium EBCD
A A

i N\

4 / \ 7.5 cm

C 8 cm 8 cm
10 D 10 AC :
SF= = 3= =
(a) ST () Pt o= So perimeter
=3+8+4+438
CD=4'8X1028cm AC=4'5X10:7.5cm

=19.8 cm
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"Success Criteria

~1.. Understand how the scale

~ factor applies to-similar =
triangles with harder algebraic
terms. |

2. Solve problems using scale
factor that contain harder
algebraic terms. |
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In a pair of similar triangles the ratio of the corresponding sides is

constant, always producing the same enlargement or reduction.

Find the values of x given that the triangles are similar.

Corresponding sides are in proportion

AL <ER
AC TS 1De
- 4
\ 3+ X 6
5 3x6 = 4(3+X)
18 = 12 +4x
5 IS LE— e

R 0
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In a pair of similar triangles the ratio of the corresponding sides is

constant, always producing the same enlargement or reduction.

Find the values of x given that the triangles are similar.

T Corresponding sides are in proportion

PQoel PR

ST — PP

e = 18 - x
B v X
3x = H(18 - x)
3ix: = =4-90:519X
8x = 90

X B E


https://ecolebooks.com

=
O
m“
Bm
m.
s
n.
(@) |
i
=
N
e"
b=

Downl oad nore resources

il

15

ir i

.=

:

A
B oE Tt &

T o A

1 et

| L

L]
]
2 =
:
:
<
B L
2%
& 4
£ vl
:
A
B Tt o
1 |
-_1

.
i 5
=L My
! -

Fhiiies
- P - e
B NES T
it d h“u ]
TE 1 :
1 e
% o |
HI1X
B | i

]

1o |

&y RE
= b e |

:

P

B {
=E, iy

! -

Success Criteria

“Learning Tiitention

Understand how the scale

1.

Kescale
"':'61‘151er'

(6

':-_H _
i

w

QKPJQ:;

: 'T-F.o'

L

[ 2k

=

b
=l

1EE
.

Elc':

.—...I
- . be
B

#Ha

al_am

"

lar:

13
I} §

Rt
or-app

figures: =7

o
e L
T
o
M g
arbrp ]
e+
25 3 e

I} §
k

r

. .2. Solve problems using scale

Y

fiigeres =7

ot
es'T

4l
T

il

LB

[El=H s
!
|

RS

h

| ik
% ik
I

i 1
SE . il
11T
& -
e
B e T s
ot T : 1
Lgd .__: ] i
EE 1 | : Ll B
~ i .
% | IR
Y |
5 | | 1

- e gimilar

r
§ 8

= 5 #ly

-

" -

£y Lo
+. __“_._.“m ]
a4 | M
i1 4 i
PricH
i — -m.l Tl 1
L4

=8 N
= R

] i
ey L
.
i 5
EE. il
=3

= =eal .
FE
&y W
Tha Ty L
.
& %
EE. vl
=

g

g |

e

ey L

.

i 5

2L il
=3


https://ecolebooks.com

Downl oad nore resources |ike this on ECOLEBOOKS. COv

Scale Factor applies to ANY SHAPES that are
mathematically similar.

1.4 cm
2cm
0
Z P 3 cm

6 cm

Given the shapes are similar, find the values y and z ?

15

Scale factor = ESF = Fral 5 Scale factor = RSF = % =2

y is2x5=10 z is6x02=12
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Scale Factor applies to ANY SHAPES that are
mathematically similar.

10 cm

o
a 4 cm
o
o
3cm
o
2cme

Given the shapes are similar, find the values a and b ?

Scale factor = RSF = % =04

a s8x04=-32

Scale factor = ESF = % =25

b is2x2b=5H
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Another example of similar area ?

Work out the area of each shape
and try to link AREA and SCALE FACTOR

Connection ?
M e r—p 6cm

4cm

12cm
Small Area = 4 x 2 = 8cm?

Large Area= 12 x 6 = 72cm?

Scale factor = ESF = 172 =i

Large Area= (3)2x8 = 9x8 = 72cm?
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Example The following two shapes are said to be similar.
If the smaller shape has an area of 42cm?.
Calculate the area of the larger shape.

v

< >

3cm
Working ; dem
4
ESkt 3
4 2
So area S.F = (3)

Area of 2" shape = (j) x 42 = 196 x42 =74.67cm?
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Questions
1 Shapes A and B are SIMILAR.
If shape A has an area of 5.2 cmz, calculate
3 the area of shape B.  (lts NOT 10-4cmz2) !!
2cm
4.cm
2.

The 2 photographs of an ink blot are similar.
The area of the small one is 7cm2.
Calculate the area of the larger one.
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3.
Shape Q is an enlargement of shape P
If the area of shape Q is 45 mm2,
calculate the area of shape P. P

24 mm

4 The small box of Le Chic chocolates is similar in shape to the large box but its edges
*  are half as long.

Ze Chic,

CON TINENTAL CHOCOLATES

CONTINENTAL CHOCOLATES

LARGE BOX SMALL BOX

The area of the face shown of the large box is 320 cm?.

What is the area of the corresponding face of the small box?
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The same rule applies when dealing with Surface Area



https://ecolebooks.com

"Success Criteria

El Uncjersfrqnd _how ’r_he s_c_ale- |
factor applies to 3D - volume. -

2. Solve volume problems using
scale factor:.
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Another example of similar volumes ?

Work out the volume of each shape
and try to link volume and scale factor

5o Connection ? 4cm
—
2cm 4cm
3Cm 6cm
V=3x2x2=12cm3 V=6x4x4=96cm3
Scale factor = ESF = % =2

Large Volume = (2)3x12 = 8 x 12 = 96cm?
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Given that the two boxes are similar, calculate the
volume of the large box if the small box has a volume

of 15ml

2cm
6cm

6
ESF = 2-3

So volume of large box = 33 x 15 = = 405 ml
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Example

. The diagram below shows two jugs which are mathematxcally similar.

 The volume of the smaller jug is 0-8 litre.

| Fixid_ the volume of the larger jug.

e
ESkE= 20 =

Ak

So volume of large jug = (%)3 x 0.8= = x 0.8 =27 litres
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Shown are three SIMILAR Popcorn Packets

(a) Write down and simplify the ratio of the SUPER [/
sides of the Super Duper : Big, andthe | puper Ay
Super Duper : Medium.

(b) The Super Duper box needs 1600 cm2

of cardboard to make it.
How much will the Big Box need ?

(c) The Big one holds 2700 cm3 of Popcorn. How much will the Medium one hold ?

16 cm 12¢m 10cm

(a)SD:B=4:3 SD:M=8:5

(b)RSF= =  Area, =(3) x1600= 900cm?

4

i

(YRSF === Volume, =(£) x2700= 1562.5cm’

Z‘w B |w
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~

Walls make two sizes of “Comettos” which are similar. A

|
gcm

The small one costs 40p. What should the bigone cast ?
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The ratio of the volumes of 2 spheres is 110
What Is the ratio of their surface areas
answer to 1 decimal place in the form 1 ?)

(sFr=-2=10

SF = 2.1544

So surface area ratio = (SF)2= 2.1544° = 4,64

Ratio of their surface areais1:4.6 (to1d.p.)
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