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~  angles.are cofigruent. |

GEOMETRY YOU SHOULD KNOW FROM MATH 10 _ '

CO’\IGRUENT TRIA'\IGLES

If2 tnanglcs are dctcnmncd congruent by SSS, SAS,
or ASA then-the remammg corresponding 51dcs or o

- AB=AC - . given

{BAD=[CAD = given '
~ AD=AD" same
| AABD 'z AACD  SAS
~ then R
"BD=CD " corresponding parts’
LABD = LACD of congruent triangle
o /.ADB__ LADC. are congruent :
- MIDPOINT | o
) B A “ z ﬁ - ..: T
* Bis midpoint AC<=—=> AB=BC
'MEDIAN

‘A median of a triangle is the segment from a vertcx '
to the midpoint of the opposuc side.

R

QT is median <<= PT =TR

An altitude of a triangle is the segment from one

‘vertex perpendicular o the line contammg the
opposxtc side. :

ANGLE BISECTOR

PERPENDICULAR BISECTOR -

PQ is the perpendicular " AN=NB gn_ii,
| bisector of AB —— [ ANP=90
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GEOMETRY YOU SHOULD KNOW FROM MATH 8

4 ' _ Ac.ute L ll__ nght L
\/ Obtusc L _7 \\ Straxgh_t [

Complementary L s add 10 90*

(. \NGLE PRO EERIES TRIANGLE PROPERTIES

Lsum of a tnangle is 180° o |

. , -Isoscelcs wmangle

Scalene mangle
*- no sides equal.
- no [s-cqual

Suppr:mf:marj,r L s add to 180° - at least 2 sides equal

i S opposite the equal - o

B Angles on & line add 10 180 ‘sides are equal

Angles at a point add o 360"  Equilateral triangle

s

Intérior £ s on the same

o . . - 3 sidesequal | - o
SAS Vertically opposite Ls are equal -3 Ls equal (each 60 )
o L _ ' Right mang!c 5
Parallel lines and transversal . - lrightangle
. S T - hypotenuse is opposite .
Corresponding Ls:. " theright angle R
L1r=1[17 [8 = 7[. 6-,. ~ - Property of Pythagoras'_
L2=[4, [3 =[5 a2+b2—c2 7 E
Alternate interior Ls: _- ‘ CLE PR PERTIE
=17, La=1Ls

. Radms . Dxameter' -

side of the transversal: .
L8+L7=180", L3+[4=180".

OUADRILATERAL PROPERTIES
{ sum of a quadnlateral is 360"

. Trapezoid Q
Parallelogram |

= opposite sides equal and] I
Rectangle 1 “><7 | cach Lis90"
s diagonals are equal and bisect -
.each other . T

parallelogram with 4 equal sides - " RECTANGLE +
diagonals bisect at right Ls - B H—
diagonals bisect the Lsc of the

[.formcd by two. radu
.1 pair of |1 51des

L1+l2=180",[3+L4=180" /i ; |
{interior L s on same side of transversgl) " :
opposite sides equal and | | - / TRAPEZOIDN

opposite L s are equal
consecutive Ls add to 180°

diagonals bisect-each other - . %)

}

B _ thombus : L g
~ : . . . ARE
. N rhombus withdright Ls,or ] SQUARE |
quare T 7 - rectangle with 4 equal sides ' "
—1// \\I;. . al 1




Lines are parallel if
- alternate interior L s are- cqual

" - : comesponding L s areequal

- interior Ls on the same suic of the transvcrsal are’
supplemcntary ' : :

If Ls5=1Le,

then GH l I EF altemate interior £s 5 and 6 are |
cqual SR '
i1 Li= L4,
' .thcn AB ! l CD - corresponding Ls 1 and 4 are.

equa.l
_.}Ifl_2+|{ = 180" o
" then GH -fEF . interior Ls on the same side of the
o . ‘ransversal AB are supplementary

NGR IDE
2sidesof a mangle are congruent if
-the Ls opposite the sides are equal

GEOMETRY YOU SHOULD KNOW FROM MATH 9

g:QNQRL]ENT TRIANGLES -
- §§8 ~ 3sides '

- _SAS 2 sides and the contained anglc .
- ASA 2 [sandthe contamcd side
’ A . 1 )

(S
S
&
0
iR

'+ ACDA (555)

Bl

\)?/AJKL AMNL(ASA)

N

- | NOTE: S
i l,lf2 L s of one A are equa] to2 Lsof anotherA

- then the 3rd £ s of each A will be equal. ( [ sum of
= 180')

D

[C = LE 3d Lsofa

2, f 2 sides of aright A are équal 10 2 corresponding
sides of another right A, then the 3rd sides of each A ™

will be equal. (Property of Pythagoras)

ATRS (SAS)

I (B=/[C, .
then AB = AC sides opposite equal Ls
are equal '

2 figures are similar if

- corresponding [ s are equal
- corresponding sides are in proportion

AABC~ADEC AAA

corresponding sides
of similar figures
are in propordon

AB _ BC _ AC
DE EC DC
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“REVIEW

i~ iind the measure of each angle. Write areason for

~ eachanswer.
1.

[3=

5=

[ CBF = —

L1-
[2=

La=

-4.. Find the measure of each angle in the diagram. -
~Then identify any pairs of equal segments, Write
areason foreach answer. CoL

5. Find the measure of each angle in the diagram.
Then identify any pairs of parallel segments.
Write a reason for each answer. -

C
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- --C'oihplctc lhc'fbl}owing; . L |
. }6- .

Given: DA = DE,
DE| |AC
- _Prave: AE bisects LBAC|
statement o reason .
DA=DE
LDAE=
_ given
[ CAE =
LDAE = LCAE
=

statement reason

LPAB =

- radii

L's opposite equal sides

“.LpBA= [OCA

Given: PR I I v

Prove: BP || CO-

Prove: AQSR = UST |-

Uv=VYy
" Prove: XV=UZ

AZVU = AXYV

statement _reason
XY=YZ=VZ
lzvy =
' szu: Lxyv

given

Given: AD is a median,

statement reason
given
alternate interior £ s
RS =TS8
ASA

180

AE =EB-
Provc:. AD 1 BC |
€ statement reason
AD is a median ‘
CD=DB | definition of median
LEAC =_ |
| sides 6ppositc equal L s
» ' given
EC=EB
- ‘same side
[CDE= CPCTC
[ CDE+/BDE=___"
LCDE=___* 2 equal L s adding to 180" |

definition of L

Given: XY =YZ= VZ, '

[EAC= [ ACE’




IRCLE - CH RDPR PER

radxus QA d1ametcr BC
chord DE o arc FG (FS)

~ INDUCTI VEREASQNINQ

_ Scwnnsts often use thc results of their experiments to

~ write probable conclusions or Jpgt_h_q_gg_s This is

called mdmu;massm_ug

o To use mducnvc reasomng

2) Conduct experiments for a number of dxffercnt
- cases.
b) Maike a hypothesm bascd on the results of these
cxpenmems ' '

" Inductive r rcasomng will be used to discover some of
the properties of the circle.

 EXPERIMENT 1

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

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?

m the outcomes of thc next two expcnrnems
~ Then conduct the expcnmcnt to gh;gk your
hypothcsxs .

EXPERIMENT’; .

a) Draw a segment Jjoining thc rmdpomt ofa chord o

the centre of the circle.

{ b) What hypothesis can you make?

a) Draw a segment- through the centre of a circle and
_perpendicular to a chord. :
b) What hypothesis can,\)j/ou makt_:_? .

A
If2 c1rclcs pass thmugh points A and B, whcrc
do the centres of the 2 cxrcles lie?

C, D and E are points on the arc of a circle.
Describe how to find the centre S0 that you
could complete the cu'clc

G.

F ' ' H

Describe how you could find the centre of the
circle which passes through the three vertices of
A FGH.
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Fmd the length of PQ
6. How far from the centre of a circle with radms '
:10cmisa chord of lcngth 7 cm" '
7.
F
The maximum depth of water in a circular pipe |
of radius 25.cm is 18 cm. Find the width of the
of the water surface across the pipe.
8. _
A
36cm. 4
v
In a circular log 2 36 cm long cut is made 8 cm
from the edge of the log. What is the diameter of
the log? -
9. Chords AB and CD are pérallél and 35 cm apart.

If AB is 30 cm and CD 15 40 cm, find the rachus
of the circle.

182

10,

" 1f AB = 10 cm, CF = 21 cm and AE = 8 ¢,

mn

- find the length of CD and AC.

An isosceles ma.nglc with lcgs 13 cm long is’

_ inscribed in a circle. If the altitude to the base of

- ~ the triangle is- -5 cm, find the radius of the circle.

o 12

13,

14,

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)

A ball with diameter 20 cm rests on top of a
square box 16 ¢ 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? -

Find the depth of water in a cu‘cular pipe of
radius 10 cm, if the width of the water surface is -
12 cm more than the depth of the water. (T‘nere
are more than 2 answers)




: CENTRAL AND INSCRIBED ANGLES

g;ENTRAL ANGLE

. intersect the circle)

-LCEDis an inscribed angle
(Vertex on the c1rc1c. both’

" a) In a circle, draw 2 equal chords. -

b) Draw and measure thecentral angles whxch
" contain each chord.

¢} What hypothesis can you make?

 LAOBis a_éél-l:ﬁ'a-l‘éngle._ ‘

(Vertex at centre, both sides |

- sides intersect the cu‘cle) S

EXPERIMENT &

a) In acircle, draw a chord,

b) Draw and measure 3 inscribed angles whlch
contain the chord.

d) What hypothesis can you make?

-

.. — . T,

EXPERIMENT 7

a) In acircle, draw a chord.

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

¢) Repeat for a different circle.

- d) What hypothesis can you make?

The central a}zgle is twice the inscribed angle

- containing the same chord.

{or insc angle = 1/2 central angle)

up a goalie before a game,
Explain why each player has the
same shooting angle.

Three soccer players are warming

a) Namc all the central angles and thc chord or.4r¢

cach contams (Thcrc are 3)

b) Name all the inscribed angles and the chord or arc

each contams ('I’hcrc are 4)

Find the measure of each indi¢atcd_ angle.

/_'1;
L2=
4.
L3= -
la=
> Ls=
L6=
7=
6.
_L8—=
Lo=_
1=

| g
W
Sl







L

YCLIC QUADRILATERAL . = 5.

» f A
EXEERIMENTS

a) Draw 2 circles with different radii. ' 6.
b) In-each circle draw an irregular cyclic quadnlateral
€) Measure each angle of the quadrilaterals.

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

e) What hypothems can you rnake"

All 4 vertices of 2 CYCLIC | .
or INSCRIBED quadrilateral
- lieon the circle.

Find the measure of each indicated angle or segment.

radius =
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#

~ b) Mark 3 points on the circle.

o f) What hypothesis can you make?

" EXPERIMENT 10

/«*b) Mark a point P outside the circle.”

- Tangents from an external point are egual.

‘A tangent is a line which
- intersects a circle at exactly
one point.-

, .Tangem PQ

a) Draw a circle with centre C.

¢). Draw a.tangent at each point.

) Draw the radius to each point. : ,

e) Measure the anglc made by the radJus and the
tangent.

The rdngenr is perpendicular 1o the radius at the _

point of tangency.

a) Draw a circle.

c) Draw 2 tangents from P to the circle.

~ d) Measure the tangents from P.to the point of
 contact with the circle. -

&) Repeat for a different circle.

f) What hypothesis can you make?

. ABisatangent. AC=5cmand AB=8cm. 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 is 10 cm, find the radius of the largc
circle,

187

B Z 4 T cC

" BC=6cm, ZC =4cmand AX = 3cm Fmdthc

penmetcr of A ABC.

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

A circular mirror40 cm
- in-diameter is suspended .
by 2 wires each 15 cmlong
and tangent to the circle. -

. How far above the top of
the mirror should the hook

be pIaccd'? :

Find the length of tangent BC if BD =DC,
AB=8cmand AD =10 cm.

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




EXPERIMENT 11

~ a) Draw a circle with chord AB.
‘b) Draw atangent CAD atA. -
¢) Mark E onthe circle on the opposite side of the
© -.chordtoD. I |
" d) Measure { DABand L AEB.

" &) Repeat for a second circle, this time making LDAB |

obtuse. S ,
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.
¥ L — '
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]

1. The pcrpendicﬁlar Eiscctor ofa éhOrd passes

. "The line joining the midpoint of a chord to the -

. The line through the centre, pcrpéndi'culaf toa
- chord bisects the chord.

. Central angles containing equal chords or arcs are .

. Inscribed angles containing the same or cqﬁal chords

. An inscribed angle equals half the central angle

* chord or arc.

o

IR:

through the centre of the circle. -

m B AB passes through the

centre of the circle.

centre is perpendicular to the chord.

. i "

equal.

|
>

containing the same chord or arc, or an equal

189

7. An inscribed angle in a semicircle measures 90° -

Ny

- 8. Opposite angles of a cyclic (inscribed)

Quadrilateral are supplementary.

a+C= lSO"'
b+d =180

9. Atangentis perpeh‘dicdlz_lr,to the radius at the

. point of contact.

10. Tangents from an external point arc'-equal__. -

11. The angle between a chord and tan_‘g_cnt-équals'
the inscribed angle on the opposite side of the
chord. ‘

9 Q

Note: The converse statements are also mue for
‘properties 4 1o 9 and 11, and are often used in
calculations and proofs. '
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Given: GH is tangentto|

both circles

Prove: BC I | FE

T

. statement .Teason
GH is a tangent 1 given
L CBD=_
L FED = _
' | vertically opposite [s_
14, w
. : “ Given: WZ 1 AE
; R ; T A
B C 4 Prove: WX =YZ
. B A o
statement reason
WZ L AE
- WC=
XC=
WC-_ =CZ-

15.

T

- statement

~ Given: TR 1 AD

Prove: CARTisa
cychc quadrilateral .

réason

L ‘
iACD—
[. ACD+[

=90°

Gwcn A KLN is cquxlateral ,

KLLM

Prove: MNxsatangcnt o

_Statement | reason ﬁ
A KLN is et;uii_étcrai
- [KIN=__ *
L NLM=__ -
— given
KL =NL |
both = equal KL
[iNM = |
L KNL = ’
LKNM=____ " ’
7. Given: EB = EC

statement

Prove: AB=DC

reason

L EBC =

statement

Given: FG is a tangent

" Prove: MJ l l LK™

reason

FGis a tangent

L FGM =

{ FGM =




o RN
Givén: 0S biscét_s RN o R I
" OQbisects RP Given: [DAE= LA‘DE:
prove: SO L QO o Prove: AC=DB -
) statement .- . reason -
- ,stﬁtement S 1l'c-aso“n__ » B _ g'i;.rén
~.0s biSCc.tsRN:_ given : / BAE = LEBC
L_=00" L ) lapE=L_
' given | ‘eBc=1t
. AE=
L =90 BE =
LTOU =_ -
420, | : - . B
Given: UV and UW Given: QP = QR
are tangents , o
: : ‘ - Prove: S isthe midpoim
Prove: UXI | VY - of PR
£
statement réason o ' statement . . - Teason
giw-an | |
LQPS ="
| LQSR= -
[Qsp= _____*
AXWU = AXVU . | Losr=tLqsp |
wxu= | cpcrC
LvYw =112 [VXW
LWXU =12 [VXW
Lvyw= [wWXU
196 6TOP HERE



'CHORD, SECANT. TANGENT PROPERTIES
- ~ ASECANT is a line which ~
~ intersects a circle at 2 points.

The followmg propcmes can bc used o caIculate the 7
- lengths of segments. Proofs of the propcmes follow

i thequcsnons L R E 7 : -Sta'temgnt - _reéson:,.-
INTERSECTH\IG CHORDS | |

Prove: PA+PB=PX+py’ -

Join AY and

l o e LABX =
X . PA+PB=PX.PY , -
' SRR [BXY =

B .
- LBXP=

. TWO SECANTS FROM AN EXTERNAL POINT -

|- same angle

APBX ~APYA AAA
BB _
PY

' POINT

2
Prove: PA.« PB = PX

statement - 1 reason
1. Complete the following proofs '
a) Iom .
L | [ AXP = LPBx
Prove: PA « PB =PX « PY
: LAPX = [BPX
[ PAX = " | 3d L s of Asare equal

 statemient reason o __|aaa

' Join AX and BY
- [XAP=
LAXP=
LAPX =
 APX ~AYPB | AAA
- PA _PX corresponding sides are
PY ~ PB proportional

: equation property of
PA+PB=PX *PY | mulplication
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.. 2. Find the value of x in cach giri'agrar'n'-.r

e

e)

AB =21,CD = 15,
ED=6.

Find AE.

FG = 10,JG = 20.

Find JH.

"AB=6,BC=9,

AE = 18.

Find AF.

10.

s

200

a_

24cm

JK=10,JL=3,MN=4,PN=8.
Find JP. ‘ R

For the two concentric circles shown, find y to 2
decimal places. : '

Part of a circular plate has
the measurements given on

.thc diagram. Sho-w"two_ways'

to calculate the radius of the

plate.




#

“Lerl BAC = x", L DFE =y"
L"CD-B =% . -
DCE =y

L CHD =180"x" -y’

~ L CHB = 180" -(180" -x” -y")

‘[CHB;X'&-y'
[ cHB = [ BAC + / DFE

i.

Prove:

 [BHC=[BAC+/DFE

insc £ onsame arc BC |~

insc £ on same arc DE
Lsum ofA .

supp Ls.

stmplify

substitute

Given: QS is a tangent
RP bisects
LQPT.

Prove: PQ L QR

Prove: FK =GK,
MK bisects
[ FKL

© 205

*

" Prove: MK || FG

‘Prove: OA_LOC,
- BCisatangent

Prove: DC=BC

- Given: TP bisects

L Qps

| Prove: L PTS 7= [QR_S

B Given: ABCDisa

paréilciogram

c Prove: BCEFisa

cyclic quadrilateral

¢ Given: GLand KJ are
tangents

Prove: L GJL =90 _

s i




A

Given: PR L MQ

_ B  Given: PB bisects
Q Prove: LMPR= L OPQ

L ABCy
'BCA, .-

_ Prt_)vc: LA _:.=60'_

~ Given: UT and UV Given: DF 1 EG

y  aretangents 7
B iy Prove: LDCGand
: PI'O\’C. L TUV = 2[ STV . L ECF are :
4 | ' .supplementary
9' -
13.
Given: [F =1L D
Prove: LF= 90"
10.
Given: GEisa tangent
Prove [F =90 .
(Hint: You may draw additonal lines on the
diagram)
Given: Glisatangent

~ Prove: LGKJand LGLJare supplementary

 QChbisects -~

B IR




