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Congruent & Similar Triangles

Congruent & Similar Triangles

Two triangles are congruent if they are identical in all respects, i.e. their sides are
same length and their angles are the same size. It is not always necessary to measure
all these features of triangles to confirm that thay are congruent. There are several
tests that can be applied to provide sufficient information to classify triangles as being
congruent.

The following test for congruency can be applied depending on the type of
information given.

1.

Side Side Side (SSS)

If the three pairs of sides have the same length, then the triangles are
congruent.

Congruentif A=E,B=FandC=G
Side Angle Side (SAS)

If two pair of sides have the same length and the angles between the sides are
the same, the triangles are congruent.

=

Congruentif A=C,B=Dand6=a
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3. Angle Side Angle (ASA)

If two pair of angles are the same and the pair of the sides between the angles
has the same length, the triangles are congruent.

ANNE

Congruentif A=B,0=8 and a=y

Worked Examples

EG 1: Choose the pair of congruent triangles, giving reasons.

1
60°
2
80°
40° 1 2
2 \40°
1 800
A B C

The 3rd angle in triangle C can be found by: 180° - 60° - 40° = 80°
From inspection, triangle B is congruent to triange C because of Side Angle Side (SAS).

Similar Triangles

Two triangles are said to be similar if their three angles are the same. When this occurs all
their sides increase or decrease in the same ratio.

A
C
nC
The two triangles shown above are similar. The length of each side in the first triangle is
multiplied by the same number (n) to give the sides in the second triangle. This is a two-way
arrangement. if two triangles are similar, then every pair of corresponding sides is in the same
ratio as every other pair. Or, if two triangles have all their sides in a set ratio, then the triangles

are similar. This is useful, because if two triangles are proven to be similar, the lengths of the
unknown sides an be found.
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Worked Examples

EG 1: Find the value of x in the pair of similar triangles

15 8 45 X
10
30
1. locate corresponding sides
2. set up two ratios 45:15=x:8
3. solve the equation for x, where possible set up equations set up equations with
X as the numreator
45 _ X
1 8
A5 =
15 X8=X
360 _
5 X
24=X
EG 2: Find the value of x in the pair of similar triangles
18 6
f
X
25
X:25=6:18
X .6
25 18
X
X= 25 X 25
=25
X=3
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Surds - Multiplication and division of surds

Simplify these products.

a. V2 xV3 = &

¢« IxB= [}

e VExViT =32
g VIxz7= 9
1 N3 xaz = 24
k  WNZxnzZ= 4)

Simplify these divisions.

a. V2:\3= 2
¢« VBs2= 2
e V32:V8 =2
g 8s:\5=§
i. 507 =10¥7 = S
« VEss= A2

m  1oV@Besz=
Expand and simplify.

s VZU7T V3= Jwtle
¢ EWE-V5=S-Tis
e. V5(5-V3)= sys-Sis

e \E5vT-V3)=S]6-3

i VZ(VTis 27) =122 4214

h.

j.

Kk V3(V3-6V1i)= Zj?{" é—é_fﬁ} L
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V5 xV6 =13 O
Bxvo= 279
V5 xy20 = (o
V8 x\22 = ‘fJT‘

5V2 x6V3 = 30z
sV6x2V8 = 40,)_5

Vis 5= (3
i VE = 4

7 Nz= b

253253 =
18Y8 : 208 = {’
77 Vg = {3
28V =75 = 4

V305 +V3)= [ 2
V737 -2)= 21 -2]3
V2(3V2 -\V2)=4{~2 =4
V3 (2V5 -¥7) =2 g - [7
\fs_(\lfﬂf?)iv;&j—(}

V5(5+V3) = s+ s

= el
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Review of Equations

Equations can be solved by:
- adding the same number to both sides of the equation;
- subtracting the same number from both sides of the equation;
- multiplying both sides of the equation by the same number;
- dividing both sides of the equation by the same number.

Example: Solve

a. & *5=12 b.  9k-15=36-6k

Solution:  a. Ft5=12 b.  9k-15=36-6k
-g- = 7 [subtracting 5] 9k =51-6k [adding15]
n = 56 [multiplying 8] 15k=51 [adding 6k]

k=3.4 [dividing by 15]
We must remove any grouping symbols and collect any like terms before soling the equation.
Example: Solve

a. 7(2x + 5)-2(3x-1) =17 b. 6(4p-1)-5(p+4)=7(3p-2)
Solution: a. 7(2x +5) - 2(3x-1) =17 b. 6(4p-1)-5(p+4)=7(3p-2)

14x+35-6x+2=17 24p-6-5p-20=21p- 14
8x+37=17 19p-26=21p- 14
8x=-20 -2p-26=-14
x=-2.5 -2p =12
=-6

Equations involving fractions can be simplified by multiplying by the comon denominator.
Don't forget to mulitiply term. (Use brackets so that every part of each term is multiplied.)

Example:

a. 529—1 - 223+7 b. _273__5= t23
Solution: , 52-1 _ 2z+7 b £-5= t+3
’ 9 3 ’ 7 4

Sz—1=59’ 2z+7 4 2t =7 t+3

/9/)(7— X 7— }8/)( 7— 28 x5 }8/)( T

5z-1=3(2z+7)
5z-1=6z+21
-Z2=22

z =-22 [dividing by - 1]

8t-140=7(t+3)
8t-140=7t+21
8t=7t+161
t=161

Remember: -z means - 1z so, to solve -z = 22, we must divide both sides by - 1.
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1. Solve:

a. 3a+17=59
a=14
C. 5-9x =68

>t= —F

a —
e. e t19=37

a=loy

g 6t-13=4t+57

t=30

i. 7(4p-9)=3(p-11)
<&
S

2. Solve:

a. 7(3k + 2) - 4(5k - 1) = 19

fe=1
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b.

8k =3k + 95

Je= 19

d = -
7 21=-2

d=133

8y +15=5y-2y

1=z

2(5e + 2) + 3(2e-9) =5(8e - 7)
foe-23= €38

-1
e'z

213

e i






























































































































