" ANGLE

\/ Obtuse A ' \ Strgight é

Parallel lines an ransversal

'Aﬁglcs on é line add 10 180°

"Angles at a point add to 360°

o GEOMETRY
RTIE S

Acuie Z - ‘:I_ Right {

Cc)mpleﬁ‘lcnm'y Lsadd 1090

Supplermentary [saddio 180"

Verically opposite /s are equal

' 'TRIANQLE PROPERTIES

[ sum of a tangle is 180"

Scalene triangie
- 1o sides equal
- no [sequal

Isosceles triangle

- at least.2"sides equal
<X - L s opposite the equal
. - sides are equal - _
‘ Equilateral triangle
- 3 sides equal
-3 Ls cqual (each 60" )'

Ll3=1L7 L4 =Ls.

- ‘Interior /s on the same
side of the transversal:

L8+L7=180", L3+[a= - 180"

' Right triangle = -
7 - lrghtangle - '
. ‘ i \ - hypotenuse is opposite
Corresponding Ls: - the right angle - :
L1=[7, [8 =1Ls6 b - Propenty of Pythagoras
= [4, (3 =[5 - _atebl=c2
* Alternate interior Ls: CIRCLE PRQPERTIES

: @ Radius @ Diameter

Q UADRILATERAL PROPERTIES

[ sum of a quédrilateral is 360°

Trapezoid

| Paralielogram

Rectangle

Square

1 pair of | | sides
L1+02=180",[3+[4=
(interior { s on same side of transversal)
. ' /TRAPEZOID\

® L foﬁned by two radii

>

: opposite sides equal and | ]
opposite L s are equal
/ 7 consecutive s add 1o 180"
: | diagonals bisect.each other /A £LOGR 7
oy g opposite sides equal and I | '
~ ”~ . -
L X7 each £is 90" ,
A diagonals are equal and bisect :
each other [ H
' parallelogram with 4 equal sides T RECTANGLE —+ RHOMBUS o
diagonals bisect at nglht Ls ul 1 IJ ,
diagonals bisect the Ls of the "
) _ rhombus | \ : /L
rhombus with 4 right {s, or i SQUARE__

rectangle with 4 equal sides




__ Congruent Triangles

Congruent triangles can be determined by

88§ 3 sides
SAS 2 sides and the contained angle
ASA 2 /s and the contained side
A n B _
 AABC=ACDA (888)
D —i C
R T ‘
w APRQ=ATRS (SAS)
< . .

Q . )
/f/,\L M AJKL=AMNL ’ (ASA) | L

Note:

1.If 2 s of one A are equal 10 2 Zs of another A, then the 3rd Zs of each A will be equal.

(£ sum of A = 180°)
, 5
A .
&
. B C 4

/C=/E 31d LsofA .

2. If 2 sides of a right A are equal to 2 corresponding sides of another right A, then the 3rd side of
edch A will be equal. (Property of Pythagoras)

‘ AH VM
G J K o

Gi=LM Property of Pythagoras

Geometry I1 85




GEOMETRY . ...

-
. Congruent Triangles Altitude

An altitude of a triangle is the segment from one
vertex perpendicular to the line containing
the opposite side.

If 2 triangles are determined congruent by 8SS, SAS,
or ASA, then the remaining corresponding sides or
angles are congruent. B

|
-C [ h,

"AB=AC given ' h,
ZBAD = ZCAD given
AD=AD same side Angle Bisecto
~ AABD=AACD SAS B ‘
then -
BD=CD corresponding parts
ZABD = ZACD of congruent triangles
ZADB = ZADC are congruent
: L
R . : MK bisects LZJKLL. &= /JKM=/LKM
Midpoint
' \
A B c Perpendicular Bisector
‘B is midpoint AC == AB=BC P
A
.Median

A median of a triangle is the segment from a vertex to
the midpoint of the opposite side.

PQ is the perpendicular <= AN =NB and
bisector of AB ZANP =90°

-

P

o~
QT ismedian == PT=TR
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d) 2 straight Zs
e) an £ of 30°

) an £ of 150°

Name:

a) 3 acute Ls

' b) 3 obtuse £s

c) 2right /s

g)an £ of 120°

'1) an £ vertically opposite

to ZEFD

i) an ~ congruent 1o ZAFC

Q- P

Name:
a)an /£ compleméntary to ZPOQ
b} an £ supplementary to ZQOR

<) an £ supplementary to ZSOT

. d) an £ supplementary to ZROS

82 ' Geometry 8

e) an . vertically ;ipposite to £50Q

f) an £ vertically opposite to £ZQOP
g)an £ congruenf to ZROS
hyan £ of 110°

i) an £ of 70°

janzofl60° - - -

Name:

a) 2 pairs of vcrticaliy opposite Zs

Nt

b) 2 Zs supplementary to ZLJK

c) 2 straight /s

d) an £ congruent to ZGJL

4. Find the measure of each requireﬁ angle.

a)
32X
1

Z1

It

b)

579 22

k-




dy .

e)

29

h)

3

8

Ll=

22

Z3

n

/4 =

£3=

£6

ZBFD =

I

D

5. True or false?

-a) Vertically opposite angles

can be right angles.

b) Two acute angles can be
complementary.

c) Two obtuse angles can be
supplementary.

d) Two congruent angles-can
be complementary.

complementary and
a) LA=/B
b) ZA is twice £B
¢} ZA is 20° more than ZB

d) £A is 10° less than £B

£QPS =

6. Find the measures of £A and ZB if ZA and /B are

Geometry 8 - S3 '




PARALLEL LINES AND TRANSVERSALS

1.

Nameé an angle that is:
a) vertically opposite to £3
b) corresponding to £5

¢) alternate interior to £4

. . ]
d) interior on the same side of
the transversal to £7

- e) corresponding to £6

f) alternate interior to £5

g) interior on the same side of
the transversal to £4

Name an angle that is:

é) alternate interjor to £1
b) corresponding to £3
¢) supplementary to £1
d) supplementar; to £6

e) interior on the same side of
the transversal to £3

3. Find ihe measure of each required angle.

a)

by .

e)r

72°




£ ” '

h) .

b

2/1 14°

k)
6 L ZGLE =

ZGLU =

ZLUE =

£ZGEU =

ZGEL =

86 Geometry 8

Name: o o

¢) 2 Zs corresponding to £1

1) 3 £s congruent to L7

&

3

a) an £ vertically ;ﬁposite to £10 - '

b) 2 '£s altermnate interior to-£13

d) 2 interior Zs on the same side of
the transversal to Z6

e)3 s ‘sﬁpplementary to £8

.

it




16. .

17.

18.

19.

20.

21,

S10 Geometry 8

>

- For questions 26 to 35, you may have to find the

measures of other angles to determine the size of the
numbered angle,

26.
66°
: Ll=
41° 1
27.
£L2=
28.
58°

L3=




36. Find the mrieasures of the three angles of AABCif
L= a) LA is twice £B and £C is three times £B.
b) ZA = /B and £C is 36° more than ZA.
L=
| o) LB is twiee ZA and ZC is 10° less than £B.
L Le=
Li=
/8= | 7. Find the measures of £P and £Q if /P
‘ . and £ are supplementary and '
a) LP=,Q-
'b) £P is twice £Q
34, :
, ¢) £P is four times £Q
£9= S
d) £P is 46° less than £Q
/ 130° ' ) £P is 30° more than
, o twice ZQ -
o35, /
- 120° o '
F; 4 Ll=
50°
\

Geometry 8§ Si1



27

)

£8

£6=

i

LT

S8 Geometry 9

i0.

11.

b=

L=

L=

12,

1

Z2

L3 =

R
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U 10. _
A . .
‘ Given: ADisa
Given: XY =YZ=VZ, median,
UvV=VY. LEAC=/ACE
Prove: XV=UZ AE=EB
' Prove: AD L BC
B
X Y ya
C
statement reason statement reason
XY =YZ=VZ AD is a median
© ZZVY = CD=DB definition of median
LZVU=2XYV AE;A_C =
given sides opposite equal £s
AZVU=AXYV given
. EC=EB \
- same side
1. ZCDE= CPCTC
/CDE+ /BDE= °
ZCDE = o | 2equal s adding to 180°

Geomeiry 11§89




CIRCLE CHORD PROPER TIES

3 o | iy
E
: F. )

radius OA diameter BC

Inductive Reasoning

Scientists often use the results of their experiments
to write probable conclusions or hypotheses.
This is called inductive reasoning.

- To use inductive reasoning;
a) Conduct experiments for a number of different
- cases.
* b) Make a hypothesis based on the results of these
experiments. ‘

You will use inductive reasoning to discover some

of the properties of the circle.

Xperiment 1

a) Draw 3 circles of different sizes.
b) In each circle, draw a chord. 7
¢) Draw the perpendicular bisector of each chord.
-d) What hypothesis can you make about the
perpendicular bisector of the chord and the centre
of the circle?

. SN
chord DE are FG (FG)

Predict the outcomes of the next two experiments. Then

conduct the experiment to check your hypothesis.

Experiment 3

a) Draw a segment joining the rmdpo.nt of a chord 1o
the centre of the circle.
b) What hypothesis can you make?

Experiment 4

a) Draw a segment Ihrough lhe centre of a circle and
perpendicular to a chord.
b) What hypothes1s can you make?

Experiment 2

a} Draw 2 circles.

b) Draw 2 chords of different lengths in each circle.
¢) Draw the perpendicular bisector of each chord.
d} What hypothesis can you make"

B

If 2 circles pass through points A and B, where do the

centres of the 2 circles he'?

S510 Geometry 11




11.

N

An isdsceles triangle with legs 13 em long is
inscribed in a circle. If the altitude to the base of
the triangle is 5 cm, find the radius of the circle.

12. A spherical goldfish bowl has a radius of 15 cm. If
the width of the water surface is 24 cm, how deep

is the water? (Find both answers.)

- 13.

- A ball with diameter 20 cm rests on top of a
square box 16 cm wide and 9 cm deep. How far
from the bottom of the.box is the bottom of the
ball? What diameter ball would just touch the
bottom of the box?

14. Find the depth of water in a circular pipe of radius
.10 cm, if the width of the water surface is 12 cm
more than the depth of the water. (There are more
" than2 answers.)

812 Geometry i1 -




Central Angle

intersect the circle.)

Experimént 5

a) Draw 2 equal chords in 2 circle.
b) Draw and measure the central angles that contain
each chord.
"¢) What hypothesis can you make?

' CENTRAL AND INSCRIBED ANGLES

ZAOB is a central angle.
(Vertex at centre; both sides

Experiment 6

a) Draw a chord in a circle,
b) Draw and measure 3 inscribed angles that contain
the chord.
. ¢) What hypothesis can you make?

Experiment 7

a) Draw a chord in a circle.

b) Draw and measure the central angle and an
inscribed angle that contains the chord.

¢) Repeat pants a) and b) for a different circle.

d) What hypothesis can you make?

Inscribed Angle

L N\C

ZCED is an inscribed angle.
{Vertex on the circle; both
sides intersect the circle.)

o)

~Goal ™

ey,
/

. Three soccer players are warming up a goalie before a

game. Explain why each player has the same shooting
angle.

a) Name all the central angles and the chord or arc that
each contains. (There are 3.)

b} Name all the inscribed angles and the chord or arc
that each contains. {There are 4.)

Geometry 11 513




BEBODE
WEHY A6
(A

" Find the measure of each indicated angle.

35°

S14  Geometry 11



14

What statement can you make about the inscribed
angle in a semicircle?

Zl=

Y
l

L2 =

£3=

£5

Z6

]

it

Geomerry 11 815 |



g CYCLIC QUADRILATERALS -

A’ Ng

All 4 vertices of a cyclic or -
inscribed quadrilateral lie
on the circle.

p— €
Experiment 8

a) Draw 2 circles with different radii.

b) Draw an imegular cyclic quadrilateral in each circle.
c) Measure each angle of the quadrilaterals.

d) Find the sum of each pair of opposite angles.

€) What hypothesis can you make?

Find the measure of each indicated angle or segment.

Ll =

L2

Z4

5=

£6

1}

£

£8=

"~ 816 Geometry 11

o,

L= xP+2x+115
£2=3x+T71 =

ZADC =

£DBC =

ZFEH =

. £GEF =

ZEHG =

£ZBAC =

radius =




' TANGENT.

B— .
P

A tangent is a line that

intersects a circle at

exactly one point.

tangent PQ

- Experiment 9

a) Draw a circle with centre C.

b} Mark 3 points on the circle.

¢) Draw a tangent at each point,

d) Draw the radius to each point. .

) Measure the angle made by the radius and the
tangent.

f) What hypothesis can you make?

Experiment 10

a) Draw a circle.

'b) Mark a point P outside the circle.

¢) Draw 2 tangents from P to the circle.

d) Measure the tangents from P to the point of contact
with the circle, _

e) Repeat parts a) through d) for a different circle.

f) What hypothesis can you make?

AB is a tangent. AC =5 cm and AB = 8 cm. Find the
length of CB.

Chord AB, 48 cm long, is tangent to the smaller of
two concentric circles. If the radius of the small circle

1 - is 10 cm, find the radius of the large circle.

3

A :

z

BC=6cm, ZC =4 cm, and AX = 3 ¢cm. Find the
perimeter of A ABC.

PQ=5cm, PR =7 cm, and QR = 8 cm. Find the
length of PK.

Geometry 1] 817




A circular mirror 40 cm in diameter is suspended by
2 wires each 15 cm long and tangent to the circle.
How far above the top of the mirror should the hook
be placed?

6.

' Find the length of tangent BC if BD = DC,
AB =53 ¢m, and AD = 10 cm.

7.

Find the length of the common tangent PQ to 2 circles
of radius 25 cm and 9 cm.

S18  Geometry 11

Experiment 11

a) Draw a circle with chord AB.

b) Draw a tangent CAD at A.

¢) Mark E on the circle on the opposite side of the
chordtoD.

d} Measure ZDAB and ZAEB.

e) Repeat parts a) to d) for a second circle, this time
making ZDAB obtuse. 7

f) What hypothesis can you make about the angle
between a chord and tangent and the inscribed
angle on the opposite side of the chord?

Find the measure of each indicated angle. '

8 1 - 38¢
5 1=
£2=
9.
/3=
Z4=
£5= -




1 17
7~ 50° 30°£;/\’: ?
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PROPERTIES OF CIRCLES

B . ‘
Find the measure of each indicated angle or segment. Write a reason for each answer.
L. 4. N
R K
NG
Ll = Ll =
L= 2=
£3= £3=
2. E N T
G
F 50° 6,74
S v
Ld= L4 =
L5= Z5 =
£6 = £b6=
.0
6.
K
5
J
L] =
L] =
£8=
Z8 =
ZIKL =

820 Geomery 1



10.

D
24 =
ZABC =
5=
il
Q
£6=
L=
RS =
12. -
B
A
6cm
Y
XY =
XA =
AB = -

Geometry 11 821



13,

Ll=

2

i

£3=

Z4=

14. M

822 Geometry 11

i}

£l

H

£2

£3

L=

ZUVR =

L=

U




" PROPERTIES OF CIRCLES: GUIDED PROOFS

Complete the following guided proofs.
I.
Given: AB is a tangent,
AB || zy
‘Given: AB=BC Prove: XZ=XY
Prove: BD bisects
ZADC
‘statement reason
statement reason AB is a tangent
given LAXZ = £XYZ
ZADB = given
ZLAXZ = £XZY
both equal ZAXZ
L]
2.
4,
Q
v Given: PQ and RQ L | .
are tangents II Given: LN L PM
Prove: ZPOQ = /ROQ M Prove: ALMN is
Z ' isosceles’
N
statement reason statement reason
PQ= LP =PN
LLPM = /NPM = 90°
SSS
SAS
CPCTC .

Geometry 11§23




Given: CA and CE
are tangents
Prove: AB = ED_

Given: FD bisects ZCDE
Prove: ZFGE =9

statement | reason statement reason
ZCDE=  °

CA= : given

CB = . ZFDE = °

"CA-CB=__-___
4
6. 8
G

H Given: FG = HJ
Prove: AFGK = AJHK

‘Given: AC is a tangent
Prove: AC | | FE

F
J
statement reason statement reason
LFG) = AC is a tangent

given = ZBDG Z between chord and

tangent = inscribed £

£BDG + ZGDE= °

£ZGFE+ LGDE=  °

ZGFE = ZBDG

both equal L_BDG

524 Geamefry"l !




1.

tangent = inscribed £

7

w
Given: LMNP is a Given: YW bisects
parallelogram ZVWX
Prove: ALMO is X Prove: AWZV=_/WXY.
isosceles v
Y
statement reason statement .reason
given
ZIMN = ZLPN
= ZLLPN inscribed: s on same arc ZWVZ =
4
12.
H
Given: AD and CG E i Given: G is the mid-
are tangents K point-of FH'
Prove: BF =BE . Prove: GK | | HJ
statement reason statement reason
given
ZABG = £ between chord and

ZKGF = °

inscribed £ in semicircle

= ZBED

ZABG = ZCBD
both =to = /s

ILBFE = Z/BEF

[+

both equal

Geometry 11 825




