Lesson 7

GCSE Mathematics
Ratio and Similarity
7.1 Superimposed Triangles
Similar triangles are often encountered in situations where one triangle is on top of
the other. In the following diagram, the left hand figure can be thought of as being

made up from the two triangl@sOAB andAOXY placed one upon the other.

o) o] o
= +
B B
A A
v Y
X X

The two separated triangles amilar becaus@B is parallel taxYy.
So although they are of different sizes, they have the same shape.
In fact AOXY is an enlargement @afOAB.

Example

LetOA =12 cm,AX =30 cm andAB =10 cm.
AB is parallel withXY.

Find the length oKY.
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The trap for the unaware in this question is to think that the length scale factor
between the two similar triangles%% or %. Itisn't!
This is because the length of the larger triangle's longest side is not 30 cm.

What is the length of the larger triangles longest side ?
[ 1mark ]



Having turned the page, | hope you first answered, 42 cm.
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length scalefactor = 42 = — = —
12 6 2

- length XY = 10 x %
= 35cm
[ 3marks]
7.2 Exercise
Marks Available : 40
Question 1
LetOP =10 cm,PS=15cm andPQ =8 cm.
PQ is parallel withST.
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(1) Draw the two superimposed triangles separately in the space above.
[ 2marks]
(i) Find the length scale factor, greater than 1, between the two triangles.
[ 2marks]

(iii)  Find the length oST.

[ 2marks]



Question 2
LetOD =36 cm,OE =45 cm,DE = 27 cm andEN = 55 cm.
DE is parallel withMN.
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(1) Draw the two superimposed triangles separately in the space above.

[ 2marks]
(i) Find the length scale factor, greater than 1, between the two triangles.
[ 2marks]
(iii)  Find the length oMN.
[ 1 mark ]
(iv)  Find the length 0OM.
[ 1mark ]
(v) Find the length oDM.
[ 1 mark ]
Question 3
AXTC andALUV are similar with lengtih.U shorter than lengthV.
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(1) Use the theorem of Pythagoras to find the length of Blen AXTC.

[ 2marks]
(i) Hence find length&U andLV in ALUV.

[ 2marks]



Question 4

LetAC=15cm,BC =12 cm, anE = 20.
BC is parallel withDE.

DY >> E
(1) Draw the two superimposed triangles separately in the space above.
[ 2marks]
(i) Use the Theorem of Pythagoras to calculate leABth
Think : If your answer is more than the 15 cm hypotenuse you've done
something wrong !
[ 2marks]
(i)  What is the length scale factor, greater than 1, between the two triangles
[ 2 marks]
(iv)  What is the area scale factor, greater than 1, between the two triangles ?
[ Lmark ]
(v) What is the area AAABC ?
[ 1mark ]
(vi) Whatis the area afADE ?
[ 1mark ]
(vii) What is the area of the trapeziBDEC ?

[ 2marks]



Question 5
Find x andy.

[ 6 marks]



Question 6

Sid and Fred are having an argument.
Sid says that the castle tower is more than 100m high.
Fred says it's less than 100m high.
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The castle tower is a ruin and locked. So Sid and Fred can't get to the top of
it to dangle a rope to the ground and simply measure the length of the rope.
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With a £250 bet riding on the outcome they offer to pay a well known
mathematician, (that's you by the way!) £50 to answer the question, "Is
the Tower more or less than 100 metres high ?"

You advise them to place a stick in the flat, level ground such that when viewed f
a ditch, the top of the stick and the top of the tower line up as shown in the diagre

Everything is now measured carefully with you, Sid and Fred agreeing on the
measurements taken. These are;

Top of stick is precisely 2.15 metres above the ground.

DistanceA is 2.5 metres exactly.

DistanceB is 115.5 metres without any doubt what-so-ever.

So, is the Tower more or less than 100 metres high ?
You will need to provide clear working otherwise Sid and Fred will continue to arg



[ 6 marks]
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