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6. Congruent triangles
Triangle congruency can be determined in SIX ways:

1) SSS - (side — side — side)
L B E

A H C D. I F

H
-+t L)

If AB=DE, AC=DF, BC =EF, then AABC = ADEF by SSS

m

2) SAS = (side — angle — side)

B ~ E
A/:::\C D/“:\F

If AB=DE, LA =«D , AC=DF, then AABC = ADEF by SAS

3) ASA - (angle - side — angle)

B E
A;Q\c D;Q\n

If £ZA=4£D,AB=DE, ZB = ZE, then AABC = ADEF by ASA

4) AAS = (angle — angle — side)
*do not get ASA and AAS mixed up. In ASA the side is between the two
given angles. In AAS the side is not between the two given angles.

B E
Afm\c D/{QI::\F

If ZA=4D,«ZB=ZE, AC=DF, thenl AABC = ADEF by AAS

5) HL - (hypotenuse — leg) *the triangle must be a right triangle
A D
B&C E&F
If AC = DF, AB = DE (in a right triangle), then AABC = ADEF by HL

6) HA — (hypotenuse — angle) *the triangle must be a right triangle

A D
Bmc Emp
If AC =DF, ZA = £D (in a right triangle), then AABC = ADEF by HA

Note: When you have a triangle congruent to another triangle, then and only then can you say the
triangles have three equal angles and three equal sides. The reason for making any of these
six statements is CPCTC (corresponding parts of congruent triangles are congruent).
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7. Similar triangles

a) If two angles of one triangle equal two angles of another triangle, then the triangles are similar.

E
A/\\C

If ZA = /D and £C = £F ,then AABC ~ ADEF by AA or AAA
(Remember, if two angles are equal, the third angle is also equal by third angle of a triangle)

b) Similar triangles have sides that are proportional.

AB_AC_BC

If AABC ~ ADEF , then S ,
DE DF EF

b) Similarity properties in right triangles

The altitude to the hypotenuse of a right triangle forms two triangles that are similar to each
other and to the original triangle.

A
D

AABC ~ ABDC ~ AADB

B C

C
e
a ¢ h e a e b
A d —m—y ===, =S

h d a c¢ b d

8. Definitions

Bisector of a segment — the midpoint of a line segment.
Bisector of an angle — the ray in the interior of an angle that divides the angle into two
equal angles.
e Median of a triangle — the segment connecting a vertex of the triangle to the midpoint
of the opposite side.
e Perpendicular — two rays, segments or lines such that the lines containing them form a right angle.
The symbol L means “is perpendicular to.”
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9. Circle terminology.

e Circumference — the perimeter of a circle.
e Arc — a part of a circle connecting two points on the circle.

o Radius — a segment connecting the centre of a circle with a point on
the circle.

e Diameter —a segment connecting two points on the circle and
containing the centre of the circle.

e Chord — a segment whose endpoints are on a given circle.

e Secant - a line that intersects the circle in two points.

Tangent — a line that intersects the circle in exactly one point.

10. Circle formulas.

Circumference of acircle: C=27r =nd
(r = radius, d = diameter)

Areaofacircle: A= r?
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Exploring Geometry for w.c.p. Math 10 GEOMETRY EXERCISES

Draw a conclusion from each statement. Your conclusion should be based only on the data

,( 7 that is given.

Given: BD is a median

Conclusion: AD=DC

s
B

Cl.

Given: Z1 and £2 are complementary angles

Conclusion:

/>
V.

C 2.
Given: BD bisects AC

A
D
C
D
C
C Conclusion:
B
E C
D
B
B
E
C
D

(¥

(3.

Given: AC 1 bisector of BD

2
A
C4
A

A \|/\> Conclusion (give two)
A Given: C is the midpoint of AB
“ Conclusion:
Given: ZABC is aright angle
Conclusion:
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Exploring Geometry for w.c.p. Math 10 GEOMETRY EXERCISES

Ce.

A
e Given: AC L BD
) Conclusion:
B C
C17.
D .
\ Given: ZABD and ZDBC are supplementary angles
Conclusion:
A B c |
C 8.
B
/K Given: AD=DC
Conclusion:
A D C
Co.
A
F /\E D Given: AC bisects FD
B/ \c/ Conclusion:
C 10.

(1

Given: AC and BD bisect each other

Conclusion: (give two)

B
Given: ZABD = ZCBE
Conclusion:
A E D C
| /T\
A\Vﬂ
D
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Exploring Geometry for w,c.p. Math 10 GEOMETRY EXERCISES
C12.
)\

7 B
(i
; Given: E and D trisect AC
+
N Conclusion:
A E D C
C13.
B
Given: BD is an altitude of AABC
Conclusion:
A D C
C 14.
C
Given: ZA =57°and £B =33°
Conclusion:
(k_,: A B
C1s.
B
Given: BD =DC and ZADB = ZADC
D
Conclusion:
A C
" 16.
C 5
/\ Given: ZA = /ZC
A C Conclusion:
C 17.
A
D Given: ZABD and ZDBC are complementary angles
= Conclusion:
B C
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GEOMETRY EXERCISES

Triangle congruency — Are the following pairs of triangles congruent? If congruent, state one of

D1

D 3.

Ds.

EA

the following six congruencies: SSS, SAS, ASA, AAS, HL, HA.

> g AN

D2.

Da.

De.

D s.

D 10.

N
AN
a
0

=
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Exploring Geometry for w.c.p. Math 10 GEOMETRY EXERCISES

P D1t
(t <f i7
¥

D 12.

D 13. 0 14.

D 1s. | D 1.

D 17. D 18.

>
=g
N N —
<7 A_
LN
A
w_

D 21

N7
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GEOMETRY PROOFS

PROOFS
— A . . . t —
E 1L Siven; é:;élsl Eemplemetitasy c2. Given: Z1 is supplementary to £4
1? : Z4 is complementary
t0 £2 Prove: £2=/3
: AD bisects ZBAC
A 3\C
Prove: £3 = /4
BL3 L 2\¢ V *X
Proof Proof
- A B
‘:- E Given: BC LCD &
: ACLCE Given: AC 1BD
213 : BD bisects ZEBF
< ] . Prove: £1=/3 N
Prove: Z1=/4
Proof
Proof
L)
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Exploring Geometry for w.c.p. Math 10 GEOMETRY PROOFS
-~ B 3

{ € Given: £2= /3 Cs. a/) D )

z 5 Given: Z1= /.3

e — : AB||CD
Prove: CD bisects

' 3 £BCE 8/2 3 Prove: AD||BC
A . - L—g C
/ Proof Proof
Given: AB||CD

: BE bisects ZABC
: CF bisects ZBCD Given: Z1=22
Prove: £2=/3 Prove: Z3=/4

Proof
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GEOMETRY PROOFS
6-9. Given: B isthe &lo. B
D E
midpoint of AC Given: L1 =242

c L1=/Z4 T L3 = /4

L £2=13 / )
1 s 2\/3 4 A\ 77°C Prove: AABD = ACBD
A B C /

Prove: AADB = ACEB
D Proof
Proof
C 11. A

Given: AD is the L bisector
of BC

Prove: £1=242
1 2
E B D C F
Proof

AB 1 BE
: AD LDE
: BC=CD

Ll=/2
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GEOMETRY PROOFS

e, Given: AD = AE €14, Given: AD ||BC
- :BE=DC , : AD=BC
A cL1=22 E : AE L DB
t : CF LDB
| ¥ Prove: AABD = AACE
5 E ¢ D C Prove: AADE = ACBF
) Proof Proof
\\
- B
€ 15. A B Given: AELAB ¢ ivens 1 22
E : CF LDC ven: £1=
. AE=CF + AB=CH
3 : DE=BF Prove: AD =CD
D c Prove: AB =DC D C
Proof Proof
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Exploring Geometry for w,c.p. Math 10 GEOMETRY PROOFS
€17. £18.
Given: AB=CB Given: BC=DC
A : AD=CD : BE=DE
A
Prove: ZA=/C Prove: AB=AD
Proof Proof
E 19. B C {‘.:20.
Given: AB=CD Given: AB=AD
: AC=BD : BC=DC
E A C
Prove: ZA= /D Prove: AE L
D bisector of BD
Proof Proof
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Overlapping Triangles
A€ B -
21 Given: CD 1L AB 22, o B
. AE L BC A - Given: Z1=/4
c L1=2/2 1 L2=/3
E
Prove: AAEC = A CDA Prove: ZA=/D
Proof Proof
g 23. B C
v Given: Z1=/4 Given: AE=CF
: L2=/3  L1=22
1 L3=/4
144 3 Prove: Z5=/.6
A D Prove: £5=/.6
Proof Proof
-
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c 25. Similar Triangles
V¢ A Z A E-ZG v
' Given: AB || DE Given: AB LBC
D E : DE LAC
Prove: AABC ~ ADEC
Prove: AABC ~ ADEC
B E P ¢ . B D C
T00 Proof
c 2% . A B E ;? 28 + B

¥ Given: ABE
: parallelogram ABCD

Prove: ACDF ~ ABEF
Proof

Given: AB=BC
: EF L AB
: FD L BC

Prove: AAEF ~ ADFC
Proof
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