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Outcomes:
Grade 8 -9

Angle relationships

Recognize and describe pairs of angles formed
by:

1. Perpendicular lines

2. Intersecting lines

3. Parallel lines cut by a transversal

Solving problems
Solve geometric problems using the relationships
between pairs of angles described above

Classifying 2D shapes

* Identify and write clear definitions of triangles in
terms of their sides and angles, distinguishing
between:

1. Equilateral triangles

2. Isosceles triangles

3. Right-angled triangles

Similar and congruent 2D shapes

* Identify and describe the properties of congruent
shapes

* Identify and describe the properties of similar
shapes

Solving problems

* Solve geometric problems involving unknown
sides and angles in triangles,

using known properties and definitions.

Grade 10

(@) Investigate line segments joining the midpoints of two sides of a triangle.
(b) Properties of special quadrilaterals.
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Grade 11

(@) Investigate and prove theorems of the
geometry of circles assuming results from
earlier grades, together with one other
result concerning tangents and radii of
circles.

(b) Solve circle geometry problems, providing
reasons for statements when required.

(c) Prove riders

Grade 12

Prove (accepting results established in

earlier grades):

e that a line drawn parallel to one side

of a triangle divides the other two

sides proportionally (and the Midpoint Theorem as a special case of this
theorem);

e that equiangular triangles are similar;

e that triangles with sides in proportion

are similar;

e the Pythagorean Theorem by similar

triangles; and
e riders.

(SOURCE: 1. CURRICULUM AND ASSESSMENT POLICY STATEMENT(CAPS)SENIOR PHASE GRADES (7 —9) MATHEMATICS
2. CURRICULUM AND ASSESSMENT POLICY STATEMENT(CAPS)FET PHASE GRADES (10 — 12) MATHEMATICS )
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SECTION1:ALGEBRA NEEDED (NOT LIMITED TO)

Order of operations

B — Brackets
O — Orders (exponents, powers, roots)

D

} Division or Multiplication (from left to right)

M

A
} Addition or Subtraction (from left to right)
S

Examples

1. 5+3-1x2 2. 10=5+3-1x2 3. 10+5+(3-1)x2
=5+3-2 =2+3-2 =10+5+2x2
=8-2 =5-2 =2+4
=6 =3 =6

4. 20+22+(3—1)><2
=20+2%24+2x2
=20+4+2x2

Addition and subtraction of Like Terms

Examples

1. 3+2x-5-7x 2. a+a-b+3+b+c-3c 1. 3+2x-5-7x
=-5x-2 =2a-2c+3 =-5x-2

Products: Monomial by Monomial

1. axb=ab 2. axbc=abc

Products: Monomial by Binomial

b(c+d) = bc+ bd
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Products: Binomial by Binomial

(a+b)(c+d)=a(c+d)+b(c+d)
=ac+ad+ bc+ bd

Products: Binomial by Trinomial

(a+b)(c+d+e)=alc+d+e)+b(c+d+e)
=ac+ad+ ae+ bc+ bd + be

Products: Trinomial by Binomial

(a+b+c)(d+e)=a(d+e)+b(d+e)+c(d+e)
=ad + ae + bd + be + cd + ce

Fractions

Examples

4 1o
2

Linear equations

Examples

Solvefor x:

1. x+3=5 2. 3+x=2x-2
X=5-3 X—2X=-2-3
X=2
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Literal equations (Changing subject of the formula)

Examples
2. Solveforl: 3. Solveforc:

1. Solvefora:
F —ma P=2b+2l a=b+%

—2l=2b-P 2a=2b+cC

a:E I:—b+E 2a—-2b=c
m 2

c=2a-2b

Equations with fractions

Examples

Solvefor x:

2. E:—5—x
X

restriction (x # 0)
6=-5x—Xx°

X +5x+6=0
(x+3)(x+2)=0
X+3=00rx+2=0
X=-30r x=-2
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ACTIVITIES:

1. Calculate:

11 4+2-3x3

12 8+2+2-2x2
13 822+(2-3)x3
1.4 100+52 +(4-1)x3

Simplify:

2.1 5x—-3y+Xx-8x+9y

5 3 5
22 —X——VY+X—8X+—
2 4y 3y

2.3 2(x+3)—4(5x-54)
2.4  2x(x+3)—4x(5x—54)
25 (x+3)(2x-5)
2.6 (X+3)(X*+6Xx+6-X)
27 (X*=x+2)(2-x)
Solve for x:
3.1 5x=x-8
3.2 Ex—8x=3

2
3.3 2(x+3)—4(5x-54)=1

3.4 x+4:—§
X

4.1 Solveform: 4.2 Solveforb: 4.3 Solveforb:

F —ma P=2b+2l a=b+%
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SECTIONZ2: LINES, ANGLES, TRIANGLES, AND
QUADRILATERALS

Definitions

Angles: an angle is “the amount of turn between two lines around their common point (the vertex)” —

(www.mathisfun.com)

<)
P

«— Vertex

Types of angles

R S

right obtuse

(www.mathisfun.com)

Acute angle = an angle between 0° and 90°
Right angle = an angle equal to 90°

Obtuse angle = an angle between 90° and 180°
Straight angle = an angle equal to 180°

Reflex angle = an angle between 180° and 360°

Full rotation (Revolution) = an angle equal to 360°
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Naming angles

B, =cCBA4
¢ B, = ABD
B, +B,=CBpD

m is equal to CED

. is equal to AED

Lines

Parallel lines - lines on the same plane and that can never intersect as they are extended.

—

—>

Perpendicular lines - lines that intersect at right angles (90°)

Triangles: a triangle is shape made of 3 straight lines, the shape is closed. It has 3 sides and 3 angles.

G
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Types of triangles

By Side By Angle

A&;materal Triangle /f ,;:- Acute triangle
has three equal sides /’ has three angles < 90°
sosceles Trtang!e / Right triangle
has two equal sides / has one angle = 90°
- Scalene Triangle 4" Obtuse triangle
has no equal sides f has one angle > 90°
'

. -

(www.curemath.com)

Theorem Statements

N.B All the theorem statements were taken from 2021 grade 12 mathematics examination guidelines.

(Angles and lines)

Theorem statement The adjacent angles on a straight line are supplementary

Diagram

45°

Mathematical statement a+45°=180°
a=180°-45°
a=135°

Reason Zsonastrline
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Theorem statement

If the adjacent angles are supplementary, the outer arms of these
angles form a straight line

Diagram

Mathematical statement

D,+D, =59° +121° =180

Reason

adj Zs supp

Theorem statement

The adjacent angles in a revolution add up to 360°

Diagram

/

Mathematical statement

C +110° + 75°+50° + 63° = 360°
C =62°

Reason

/s around a pt

Theorem statement

Vertically opposite angles are equal

Diagram

Mathematical statement

x=105° and y=75°

Reason

vert opp £s =
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Theorem statement

If AB || CD, then the alternate angles are equal

Diagram

Mathematical statement

D,=E, and D, =E,

Reason

alt /s ; AB|| CD

Theorem statement

If the alternate angles between two lines are equal, then the lines

are parallel

Diagram

Mathematical statement

If ﬁg = El or B4 = EZ then AB || CD

Reason

alt £s=
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Theorem statement

If AB || CD, then the corresponding angles are equal

Diagram

Mathematical statement

A

b,-E,.0,-E, D,-E,and D, -E,

Reason

corresp £s ; AB || CD

Theorem statement

If the corresponding angles between two lines are equal, then the

lines are parallel

Diagram

Mathematical statement

If 53 = E3; 54 = E4,, 51 = E‘l, or 52 = Ez, then AB || CD

Reason

corresp £s =
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Theorem statement

If AB || CD, then the co-interior angles are supplementary

Diagram

Mathematical statement

D,+E,=180° and D, +E,=180°

Reason

co-int Z/s; AB || CD

Theorem statement

If the co-interior angles between two lines are supplementary,

then the lines are parallel

Diagram

Mathematical statement

If D; + £, = 180° or D, + E; = 180° then AB || CD

Reason

co-int s supp
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(TRIANGLES)

Theorem statement The interior angles of a triangle are supplementary

Diagram

Mathematical statement a+b+c=180°

Reason

sumof Zsin A

Theorem

statement

The exterior angle of a triangle is equal to the sum of the interior
opposite angles

Diagram

2 opposite

Exterior Angle interior angles

(https://www.google.co.za/search?q=exterior+angle+of+a+triangle&sxsrf=ALeKk03ixL hT157jKazMF3
jbVcdYdRskFw:1610695669220&source=Inms&tbm=isch&sa=X&ved=2ahUKEwioz9H5tJ3UAhXLTM
AKHTH4CcYQ AU0AXOECBAQAW&E=1362&bih=636#imgrc=L8L 9eu-YE6qviM)

Mathematical

statement

d=a+b

Reason

ext Z of A
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Theorem statement

The angles opposite the equal sides in an isosceles triangle are

equal

Diagram

Mathematical statement

If GH=GI, then H=1

Reason

Zs opp equal sides

Theorem statement

The sides opposite the equal angles in an isosceles triangle are
equal

Diagram

H

Mathematical statement

If H=1, then HG = GI

Reason

sides opp equal £s
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Theorem statement

In a right-angled triangle, the square of the hypotenuse is equal to

the sum of the squares of the other two sides

Diagram

r

b

Mathematical statement

¢’ =a*+b’

Reason

Pythagoras

Theorem statement

If the square of the longest side in a triangle is equal to the sum
of the squares of the other two sides, then the triangle is right-

angled.

Diagram

Mathematical statement

If b> =a® + c?, the AABC is right-angled

Reason

Converse Pythagoras

Theorem statement

If three sides of one triangle are respectively equal to three sides

of another triangle, the triangles are congruent

Diagram

A

B ¢ E

Mathematical statement

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

Reason

SSS
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Theorem statement

If two sides and an included angle of one triangle are respectively
equal to two sides and an included angle of another triangle, the

triangles are congruent

Diagram

A B
B i” ; E< ’
[ F

Mathematical statement

If C=F , AC=DF and BC=EF, then AABC = ADEF

Reason

SAS

Theorem statement

If two angles and one side of one triangle are respectively equal
to two angles and the corresponding side in another triangle, the

triangles are congruent

Diagram

A B
54 E‘
[ F

Mathematical statement

If C=F, B=E and AC=DF, then AABC = ADEF

Reason

AAS
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Theorem statement

If in two right-angled triangles, the hypotenuse and one side of
one triangle are respectively equal to the hypotenuse and one side
of the other, the triangles are congruent

Diagram

A

[

C

Mathematical statement If AC=DF and AB=DE, then AABC = ADEF

Reason

RHS
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| WORKED EXAMPLES

Example 1
Sum of adjacent angles on a straight line equals 180° { # on straight line = 130%)

Calculate the size of B2

A+ 5 =180° (£ % on straght line =180%)

£y =110° {given)
110°+.-?:?2 =18&0°
:5‘; = 180°-110°
%‘2 =707

Example 2

Vertically opposite ~ ¢
Given that 0, =100°
Calculate the wvalue of x

Oy =0 (vertically opposite £ %)
2x = 100°
x=350°
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Example 3

Given: AC ||DG, Ei=120and F1=40°
Calculate the sizes of 51 and 53

Solution:

Bi+E =180°  ( codnterior Z¢, AC DG
EHE'1=12EI° {miven)
- Bib120° = 180°
By = 60°

Bs=F (alternating £, AC |DG)
Fy=40° {miven)
Bz =40°

Example 4

Given: EB || AC and B =5y
Caleulate the sizes of 51 and &

Solution: D
A =5 (alternating 25, EB || AC)
A =700 {given)

LB =00

B =5y
B =700

=5 (corresponding %, EB ” AT

o Co=700
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Example 5

Prove that AHDI = AKD]

[
Solution

In AHDI and AKDJ

H=K (altss;HI | JK)
D, =D, (vertoppZs=)
ID=DJ (given)

~.AHDI =AKDJ (AAS)
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| ACTIVITIES: GIVE REASONS FOR YOUR STATEMENTS

Find the size of the angles a, b, ¢c,d and e

A

D

Calculate x, if B, =108 and B, = 2x—10°

>
Prove that triangle ADEF is a right-angled triangle. Show which angle is = 90°
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Prove that DE = DF

0
E 35 F

B and C are alternating angles equal to x. Is AB || CD? Give a reason for your answer.

D

b
el

Given that: ABD = 30° and DBC = 150° .Prove, giving reasons, that ABC is a straight line

A

9.1 Ifthe corresponding angles between two lines are equal, then the lines are
9.2 Ifthe angles between two lines are supplementary, then the lines are parallel
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PROPERTIES OF QUADRILATERALS

Quadrilateral Shape Properties
Parallelogram - b - Opposite sides parallel

h / Opposite sides equal
Opposite angles equal

Diagonals bisect each other

Rectangle All properties of parallelogram
All angles are right angles
Diagonals are equal in length

All properties of rectangle

All sides are equal

Diagonals bisect at right angle
Diagonals bisect corner angles

All properties of a parallelogram
All sides are equal

Diagonals bisect at right angle
Diagonals bisect corner angles

Two pairs of adjacent sides are
equal

One pair of opposite angles are
equal

One diagonal bisect the other at
right angle

One diagonal bisects corner
angles

Trapezium One pair of opposite sides parallel

1
5% (@+b)xh

JENN TRAINING AND CONSULTANCY; GRADE 12 EUCLIDEAN GEOMETRY




Download digital material on our website www.jenntc.co.za

SECTIONS: CIRCLE GEOMETRY

Figure 1

Some definitions related to the circle:

minor major segment

3
@
5
=

segment
\/ Figure 2

minor
arc

C

o Figure 3

Chord

A line segment connecting two points on a circle.

Diameter

The distance from one point on a circle through the center to another point on
the circle.

Radius

The distance from the center to the circumference of a circle.

Secant

A line that intersects two points on a circle.

Tangent

A line that just touches a circle at a point, and when extended it will not cut
the circle.

Circumference

The distance around the edge of a circle.

Arc

Part of the circumference of a circle.

Segment

A segment of a circle is the area enclosed by an arc of a circle and a chord

(mathsisfun.com)
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Theorems focused on the Centre.

Theorem statement: The line drawn from the Center of the circle perpendicular to the
chord bisects the chord.

Diagram

Mathematical Statement: if OB L AC then AB=BC

Acceptable Reason: Line from center L to chord

Theorem statement: The line segment joining the center of the circle to the midpoint of
the chord is perpendicular to the chord.

Diagram

Mathematical Statement: if AB=BC then OB L AC

Acceptable Reason: Line from center to the midpoint of chord

Theorem statement: The perpendicular bisector of a chord passes through the center of the circle.

/a
\_

Mathematical Statement: SQ L TR and PR = PT (Given)
~ SQ passes throughthe center
~ SQ is a diameter

Acceptable Reason: perp bisector of chord
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Theorem statement: The angle subtended by an arc at the centre of a circle is double the size of
the angle subtended by the same arc at the circle.

e
A) (o

Mathematical Statement:

Acceptable Reason: £ at Center = 2 X £ at Circumference

Theorem statement: The angle subtended by the diameter at the circumference of the
circle is 90°.

Diagram

~

C

Mathematical Statement: C = 90°

Acceptable Reason: zs in semi — circle

Theorem statement: If the angle subtended by a chord at the circumference of the circle is 90°,
then the chord is a diameter.

Diagram

Mathematical Statement: if B = 90°, then -~ AC is a diameter

Acceptable Reason: converse £s in semi — circle
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WORKED EXAMPLES

Example 1
1.1 Solution

A is the center, Calculate the 1.1.1 AB? = AD? + DB?*(Pythagoras)
following with reasons: (5)? = (3)*+ DB*

25—9 =DB?

V16 = JDB?

DB =4

1.1.2 AD 1 CB(Given)

CD = DB(Linefromcenter L tochord)
CB = 2DB

CB=2x4=8

Example 2
2.1 Ais the center CB = 12, Solution

AD = 8.Calculate the length of the radius DC = DB (Given)
CD = 6 units

AD 1 BC(Linefrom center to midpoint of chord)
In A ADC

AC? = CD? + DA? (Pythagoras)

AC? = (6)% + (8)?

VAC? = V100

AC = 10 units
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Example 3

O is the Centre of the circle.Calculate x with reasons in each case.

3.1 Solution

x = 2 x 25%(zatCenter = 2 X catCircumference)

x = 50°

Solution
73° =2x X (£ at Center = 2x / at Circumference)

75 _

2
36.5° = x

Solution

x =2 x110° = 220°(zatCenter = 2 X catCircumference)
A

B
e
c
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Example 4

Calculate x with reasons in each case. 0 is the Center.

Solution

M =90° (Zinsemi —circle)

In LMN

x+90° +33° =180° (sumof Zsof 0=180°)
x=57°

C,R

Solution

inJ PQR

X+47° =90° (£insemi —circle)
X =43°
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ACTIVITIES

1.1 O isthe center,OD = 4 units,DC =
6 units

1.1.1 Calculate OH with reasons

1
Calculate FH if 0G = EOH'

1.2 O isthe centre of the circle.Calculate the value of x in each of the following:

121
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Calculate the value of x in each of the following. O is the center.
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Theorems focused on the Tangents

Theorem statement: The angle between the tangent to a circle and a chord drawn
from the point of contact is equal to the angle in the alternate
segment.

Diagram

B
CD is a tangent CD is a tangent

Mathematical Statement: B, = F

Acceptable Reason: tan chord theorem

Theorem statement: If a line is drawn through the endpoint of a chord, making with the
chord an angle equal to an angle in the alternate segment, then
the line is a tangent to the circle.

Diagram

D A E

Mathematical Statement: DAE is a tangent

Acceptable Reason: Converse of tan chord theorem
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Theorem statement: Two Tangents drawn to a circle from the same point outside the
circle are equal in length

Diagram
A

Mathematical Statement: AB=AC
Acceptable Reason: Tans from same point

Theorem statement: The tangent to a circle is perpendicular to the radius/diameter of
the circle at the point of contact.
Diagram

O

B tangent

Mathematical Statement: OB L. AB
Acceptable Reason: tan L radius
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Theorem statement: If a line is drawn perpendicular to a radius/diameter at the point
: where the radius/diameter meets the circle, then the line is a
: tangent to the circle.

Diagram

Radius

\

A B

Mathematical Statement: OB 1| AB (given)
: ABC is a tan to the circle with center O
Acceptable Reason: conversetan 1 radius
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WORKED EXAMPLES

Calculate the values of x,y and z with reasons in each of the following.

Example 1

1.1 MNisatan genttocircle DEF Solution
0 F=E (tan chord theorem)
x =30°

1.2 Solution

Oisthecenter, MN isatan genttocircleGHI I, =G (tan chord theorem)
M X = 40°

JENN TRAINING AND CONSULTANCY; GRADE 12 EUCLIDEAN GEOMETRY




Download digital material on our website www.jenntc.co.za

1.3 MNisatan genttocircle ABC Solution

B=A (tan chord theorem)
x =102°

Example 2

2.1 PQand PR aretan gents. Solution

PQ=PR (tans from same point)
thusR, =Q,=x (Lsopp=sides)
Inl PQR
X+x+40°=180° (Int Lsof[)
2x =180° - 40°

140°
X=

2

=70°
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Example 3

3.1 Solution

Oisthecenter, MN isatan gent tocircle DEF E,=E,

x+25° =90° (tan L radius)
x =90° - 25° = 65°

D=E, (tan chord theorem)
y = 25°
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ACTIVITIES

1.4 Calculate the values of x,y and z with reasons in each of the following.

1.4.1 ABisatangenttocircle NML

A

14.2
Oisthecenter and MN isatan genttocircle PQR

M
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143
MN isatan genttocircle DEFand DE || MN

L&

1.4.4 RPand PQ aretan gentstocircle ABC
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145
Oisthecenter, MN isatan gentand MN || OE

N
Y

146
Oisthecenter and MN isatan genttocircle PQR

1.4.7 PN isadiameter, MT isatan gent
tocircleMPNRand PM ||OR. O is the

center
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Theorems focused on the Cyclic Quadrilateral

Theorem statement: The opposite angles of a cyclic quadrilateral are supplementary.
Diagram

J

Mathematical Statement: J + [ =180°
M +K =180°
Acceptable Reason: opp £sof acyclicquad

Theorem statement: If the opposite angles of a quadrilateral are supplementary then
the quadrilateral is cyclic.

Diagram

180° - x
o— @

- E

Mathematical Statement: D+ B = x + (180 — x) =180 (Given)
~ DCBEiscyclic

Acceptable Reason: converseopp Zsof cyclic quad
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Theorem statement: The exterior angle of a cyclic quadrilateral is equal to the interior opposite
angle.

Diagram

Mathematical Statement: B, = E

Acceptable Reason: ext Zof cyclicquad

Theorem statement: If the exterior angle of a quadrilateral is equal to the interior
: opposite angle of the quadrilateral, then the quadrilateral is
: concyclic.

Diagram

Mathematical Statement: CEF = D
~ BEFD is a cyclic quadrilateral

Acceptable Reason: ConverseextZof cyclicquad
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WORKED EXAMPLES

Example 1

Calculate the values of x,y and z with reasons in each of the following.

1.1 Solution

x+102° =180° (opp «sof cyclicquad)
X =180° -102° = 78°

Solution
x = 70%exts of cyclic quad)
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ACTIVITIES: Calculate the x and y

1.5.1 Oisthecenter of circle DEFG
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1.5.3 RT||QP, SPisatan genttocircleTRQP
andTQ =TP.

JENN TRAINING AND CONSULTANCY; GRADE 12 EUCLIDEAN GEOMETRY




Download digital material on our website www.jenntc.co.za

Theorems that are classed under the keyword SUBTEND

Theorem statement: Angles subtended by a chord/segment of a circle, on the same
: side of the chord/segment are equal.

Diagram

Mathematical Statement:
B

Acceptable Reason: Zsinthe same segment

Theorem statement: If a line segment joining two points subtends equal angles at two
points on the same side of the line segment, then the four points are concyclic.

Diagram
D

Mathematical Statement: If B = D
then A, B, D, and Careconcyclic

Acceptable Reason: converse £sinthe same segment
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Theorem statement: Equal chords subtend equal angles at the circumference of the
circle.

Diagram
B

Mathematical Statement: AB = EF (given)
~C=D

Acceptable Reason: equal chordsequal £s

Theorem statement: Equal chords subtend equal angles at the center of the circle.

Diagram
Oisthecenter
A

e

c

Mathematical Statement: AB = CD(given)
o 01 = 02

Acceptable Reason: equal chordsequal £s
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WORKED EXAMPLES

Calculate the values of x,y and z with reasons in each of the following.
Example 1

Solution
X = 40° (£sopp=sides)
y =x=40° (£sinthe same segment / arc)

Solution
Z=20° (Alternating £s,WX || ZY)

x=27 =20 (£sinthe same segment / arc)
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Example 2

2.1 Solution
X =25 (equal chords; equal £s)

Solution
x=y=22 (equal chords; equal £s)
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Example 3

3.1 0isthecenter of circle ABCD

Solution

x = 48° (equal chordsequal £s)
InOCD

y=C (£sopp=sides; radii)
x+y+C =180° (sumof ssinall)

48° +y+y=180°

2y =180° — 48°

132°
=22 66°
y 2
D,=y=66"  (vertoppZs)

Z= If)2 =66° (Zsinthe same segment / arc)
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ACTIVITIES

Calculate the values of x,y and z with reasons in each of the following.

1.5.5 MNisatan genttocircle DEFG
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1.5.7 MNisatan gent
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Proofs of examinable theorems:
source (Mind Action Series Mathematics Grade 11 Text Book)

1. The line drawn from the centre of a circle perpendicular to a chord bisects the chord;

Given: Circle with centre O with
OM 1L AB. AB is a chord
Required to prove: AM=MB.

Proof

Join OA and OB.

In AOAM and AOBM :

(a) 0OA=0B ewr. radii

(b) I\:‘I] = l\ﬁf‘l2 =90°..... given
(c) OM =0M cee.. COMMON
SAOAM=A0OBM ... RHS

.. AM =MB

2. The line drawn from the centre of the circle to the midpoint of the chord is perpendicular the
chord.

Given: Circle with cenire O,
Required to prove: OM L AB

Proof

Join OA and OB

In AOAM and AOBM :

(a) 0OA=0B

(b) AM =BM

(c) OM = 0OM common

S AOAM = AOBM

=N =,

But AMB 15 a straight line

I*';Il = I":fi1 =90° Adjacent supplementary s
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3. The angle subtended by an arc at the centre of a circle is double the size of the angle

subtended by the same arc at the circle

Given: Circle with centre O ;
Required to prove: AOB = 2ACB

Proof:

Join CO and produce to N.
0,=C +A ... ExtZ of AOAC

But C,=A ... OA=0C,Radii
-0, =2C,

Similarly, in AOCB O, =2C,

.'.ﬁl + (ﬁ}z = ?.{ﬁil + 2611

.'.fll + f’)z = ?.(ﬁ, +(§3)

~.AOB = 2ACB

4. The opposite angles of a cyclic quadrilateral are supplementary

Required to prove: A+C=180° and
B+D=180°
Proof
Join AQ and OC.
. - veeee £ oatcentre = 2x / at circum

£ atcentre = 2x ./ at circum
£'y at a point

~180°=D+B
Similarly, by joining BO and DO, it can be proven that A+C=180°
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5. The angle between the tangent to a circle and the chord drawn from the point of contact is equal
to the angle in the alternate segment;

Given: Tangent ABC

Required to prove: CBD = BED
Proof:

[i}rawhdiarnr:ler BOF and join EF

B, +B,=90" ..... tan Ll rad

E +E,=90° ... £ insemi-circle

But ﬁl = E] covee FDsubt=rg

-

- CBD =BED
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SECTION4: SIMILARITY AND PROPORTIONALITY

Ratios and Proportionality

Ratios
Consider line segment PQ. If R divides line segment PQ in a ratio 2:5,
7 parts

7t TN

¢

2t

2 parts Proportionality
5 parts

let PR = 2t, RQ = 5t and PQ = 7t. Therefore:

Proportion — the mathematical concept that
tells us that the two ratios are equal. e.g. %

PR 2t 2 )
@ o=%=7
RQ _ 5t _
(b)PQ_7t_
PQ _ 7t _
(C)RQ_st_

PQ _ 7t _
@ P =2 =

Ratios

NIl glun

\

Theorem Statements

N.B All the theorem statements were taken from 2021 Grade 12 mathematics examination
guidelines

1. Theorem statement The line segment joining the midpoints of two sides of a
triangle is parallel to the third side and equal to half the
length of the third side

Diagram

B

I-\.r'

Mathematical statement | |f AD = DB and AE = EC, then DE || BC and DE = % BC

Reason Midpt Theorem
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Theorem statement The line drawn from the midpoint of one side of the triangle,

parallel to another side, bisects the third side

Diagram A

B >

Mathematical If AL=LB and LM || BC, then AM = MC

statement

Reason Line through midpt || 2" side

Theorem statement A line drawn parallel to one side of a triangle divides the

other two sides proportionally

Diagram A

Mathematical

if LM||BC, then
LB

statement

Reason Prop theorem; LM||BC
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Theorem statement If a line divides two sides of a triangle in the same

proportion, then the line is parallel to the third side

Diagram

AL=k

LB =2k
AM =t

MC =2t
Mathematical AL _AM

If —=——,thenLM || BC
statement LB MC

Reason Line divides two sides of A in prop

Theorem statement If two triangles are equiangular, then the corresponding sides

are in proportion (and consequently the triangles are similar)

Diagram
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Mathematical

statement

AB _AC _BC

IfA=N,B=0,and C =P, then— = —

NO NP OP

andAABC|||ANOP

Reason

1As

Theorem statement

If the corresponding sides of two triangles are proportional,

then the triangles are equiangular (and consequently the

triangles are similar)

Diagram

7

Mathematical

statement

If

AB AC BC

thenA=N,B=0,andC =P

NO NP OP

and AABC ]| ANOP

Reason

Sides of A in prop
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Theorem statement If triangles (or parallelograms) are on the same base (or on

bases of equal length) and between the same parallel lines,

then the triangles (or parallel grams) have equal areas.

Triangles with same base

Diagram

height

by ===

Mathematical statement | Area AEGF = Area AFGH

Reason same base; same height

Triangles with bases of equal length

Diagram

height

Mathematical statement
Area AIJK = Area ALMN

Reason equal bases; equal height
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Area of Triangles

Right angled triaangle (original or by construction)

1
Area = Ex base x perpendicular height

Azlbh
2

b b

(SOURCE: https://www.google.co.za/imgres?imgurl=https%3A%2F%2Fwww.onlinemathlearning.com%2Fimage-files%2Farea-
triangle.png&imgrefurl=https%3A%2F%2Fwww.onlinemathlearning.com%2Farea-triangles.html&tbnid=-
8Usqt8fWQBhM&vet=12ahUKEwidzYil_aTuAhVYgqQKHYBtCOYQMygBegUIARDHAQ. .i&docid=Xkrjbsh1QY 110M&w=648&h=359&0q=
area%?200f%20triangles&ved=2ahUKEwidzYil_aTuAhVYgqQKHYBtCOYQMygBegUIARDHAQ)

Area Rule
A

1
Area of A ABC = Ea. b.SinC

_1 SinB
=ya.c.Sin

= %b. c.SinA
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Proofs of examinable theorems:

1. Aline drawn parallel to one side of a triangle divides the other two sides proportionally.

If KL||YZ, prove tha %z&

LZ
X

y & > hy
Constr: Join KZ and LY and draw A from K L XL and A,
from L L XK

Proof :

1
area AXKL EXK XM

area ALYK éKY < B KY

XK

|
area AXKL 3 0% xp

area AKLZ %LZX!@,_ LZ

area AXKL =area AXKL [common ]

But area ALYK =area AKLZ [same base & height ; LK || YZ ]

carea AXKL  area AXKL
“area ALYK  area AKLZ
XK XL
"KY LZ
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2. The corresponding sides of two equiangular triangles are in the same proportion and
therefore the triangles are similar

If in A LMN and A FGH it is given that L.=F and M =G, prove the theorem that

G

Draw a point P on FG such that FP = LM and a point  on FH
such that FQ = LN.

In AFPQ and ALMN
1. F=L (given)
2. FP=1LM (construction)
3. FQ=LN (construction)
S AFPQ =ALMN (SAS)

FPQ=LMN (=As)
But FGH=LMN (given)
FPQ = FGH
PQ || GH (corresponding angles =)
FP  FQ
—=—= (PQ||GH;Prop Th
TG FH (PQIl rop Th)
LM LN
FG FH

JENN TRAINING AND CONSULTANCY; GRADE 12 EUCLIDEAN GEOMETRY




Download digital material on our website www.jenntc.co.za

WORKED EXAMPLES

Example 1
1 Complete the following statement of the theorem in the ANSWER BOOK:

If a line divides two sides of a triangle in the same proportion, then ...

In the diagram ABC is a triangle with F on AB and E on AC. BC || FE.

3
D ison AF with //:_[P):g AE =12 units and EC =8 units.

12
2.1 Prove that DE || FC.

2.2 If AB =14 units, calculate the length of BF.
Solution:

 then the line is parallel to the third side

2.1 AE 123
AC 20 5
AD 3
AF 5
_AE _AD

(line divides two sides of A in prop)

(prop theorem BC | FE)
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Example 2

In the diagram C is the centre of the circle DAP. BA is a tangent to the circle
at A. CD is produced to meet the tangent to the circle at B. DP and DA are

drawn. E isa point on BA such that EC biscets DCA. Let C,=x.

Prove that ABAD ||| ABCE.

If it is also given that AB =8 units and AC = 6 units, calculate:
(a) The length of BD

(k) The length of BE

(c) The size of x
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Solution:

i DCA =2x  (EC bisector)

P=x (£ at centre = 2 =7 at circumference )

;‘1, =P=x (tangent-chord theorem )
[n ABAD and ABCE:

B=B (common )

.";LI = é] (proven above)

SJABAD || |ABCE  (£22)

BAC =90° (tangent | radius)

S BCZ=8+6"=100 (Pythagoras theorem/ )
BC = 10
AC=DC=68 (radii)

. BD=10-6=4 units

BA _BD
BC BE
8 4
10 BE
.. BE = 5 units

(ABAD || | ABCE)

CAE=3
In AACE:

3
tinx= —
fi

s =126,57°
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ACTIVITIES

QUESTION 1

In the figure below, PQ) is a diameter to circle PWRQ. SP is atangentto the circle at P.
Let P=x

5

Why is PRQ =90°7

-

Prove that f". =5.
Prove that SEWT is a cylic quadrilateral.

Prove that AQWER / AQST.

If QW=35cm, TW=3cm, QR =4 cm and WR =2 cm, calculate the length of:
1.5.1 TS

1.52 SR
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QUESTION 2

In the figure below, AABC has D and E on BC. BD=6cmand DC =9 cm.
AT:TC=2:1and AD | TE.

Write down the numerical value of ——
ED

Show that D is the midpoint of BE.
If FD =2 cm, calculate the length of TE.
Calculate the numerical value of:

Areaof AADC

2.4.1 —_—
Areaof AABD

Areaof ATEC
Areaof AABC
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QUESTION 3

AB
In the figure below, GB || FCand BE || CD. AC =6 cmand = =2.

Calculate with reasons:
3.1.1 AH :ED

BE

312 ——
cD

IfHE = 2 cm, calculate the value of AD = HE.
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QUESTION 4

In the figure below, AB is a tangent to the circle with centre O. AC = AO and BA || CE. DC
produced, cuts tangent BA at B.

-

Show C

Prove that AACF ||| AADC.

Prove that AD =4AF.
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QUESTION 5

5.1 ED is a diameter of the circle, with centre . ED is extended to C. CA is a tangent to
the circle at B. AO intersects BE at F. BD || AD. E=x.

c

Write down, with reasons, THREE other angles equal to x.

Determine, with reasons, CBE in terms of x.

Prove that F is the midpoint of BE.
Prove that ACBD ||| ACEB.

Prove that 2EF.CB = CE.BD.
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Solutions to Algebra activities

44+2-3x3=4+2-9
=-3
8+2+2-2x2=4+2-4
=2
8+2+(2-3)x3=8+2+(-1)x3
=4-3
=1
1.4 100+5%+(4-1)x3=100+25+(3)x3
=4+9
=13

5X—=3y+Xx—8x+9y =6x+6Yy
—x——y+x—8x+§y——gx+Ey
2 4 3 2 12

2(x+3) — 4(5% —54) = 2X+6— 20X + 216 = —18x + 222
2X(x +3) —4x(5x —4) = 2x* + 6x — 20x° +16Xx = —18x* + 22x
(x+3)(2x—5) = 2x* —=5x+6Xx —-15=2x* +x—15
(x+3)(X* +6X+6—X) = (x+3)(x* +5x +6)
= x> +5%* +6X+3x* +15x +18
= x> +8x* +21x+18
(X2 =Xx+2)(2—X) = (=X+2)(X* =X+ 2) = —X> + X* = 2X+ 2x* - 2X+4

= x> +3x* —4x+4
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3.1 5x=x-8
4x =-8

2(x +3) - 4(5x—54) =1
2X + 6+ 20X +216 =1
22x =215
L2517

22 22

3.4 x+4:—§
X

X =

(x#0)

X +4x+3=0
(x+1)(x+3)=0
x=-1 or x=-3

4.1 Solveform: 4.2 Solveforb: 4.3 Solveforb:

P=2b+2l
—-2b=-P+2l

b=—-I

P
2
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Solutions to Lines activities

GBE =GEB (soppequal sides)
sa=b

a+b+48°=180° (sumof ZsinA)
buta=Db

s.a+a+48° =180°

2a=132°

a=166°

b =66°

34° +a+c=180° (ZLsonstrline)
34° +66° + ¢ =180°
c=80°

34°+a=d (altZs;AC| DF)
34° +66° =d
d =100°

b+e=c (altZs;AC| DF)
66° +e=80°
e=14°

C=D (<soppequal sides)

A

. D=2x-10°
B,=C+D

B, = 2x—10° +2x 10’
108° = 4x—20°
x=32°
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(4) +(BC) =(5)
16+(BC)’ =25

+(EF)’ =64+49=113
~.(DE)’ +(EF)" =(DF)’
ADEF is right-angled, and E = 90°

D+E+F =180 (sum of Zsin A)
110°+35°+F =180"

F=35

..DE=DF (sides opp equal £s)
Yes

alt /s =

120° +3x+31"+ x+35°+2x =360 (s round a pt)
6x =174°
X=29

B, + B, =30° +150°

=180°

.. ABC is a straight line  (adj Zs supp)
9.1 Parallel

9.2 co-interior
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Solutions to Circle Geometry activities

111

OD LCE (line from center to midpo intof chord)
InJODC

OC? = DC? + OD?
OC? = (6)% + (4)?
Joc? =52
OC =213
butOC =OH =213  (radii)

1.1.2

OG:%OH :%szl_szJﬁ

InJ OGH

OH?=0G’ +GH?
(213)° = (\/13)* + GH?
52-13=GH?

J39 =/GH?

GH =+/39

butOG L FH (given)
thus FG = GH =+/39 (line fromcenter L tochord)

1.2.1

JENN TRAINING AND CONSULTANCY; GRADE 12 EUCLIDEAN GEOMETRY




Download digital material on our website www.jenntc.co.za

2x =120° (£ atcenter = 2x Zat circumference)

0
X:120 _60°
2

1.2.2

x =2x105° = 210° (£ at center = 2x / at circumference)

1.2.3

X =2x20° =40° (< at center = 2 x / at circumference)

(£ atcenter = 2x £ at circumference)

(alternating s, AO || BC)
(£ at center = 2x £ at circumference)
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OX =0Z (radii)
Z, =40° (£sopp=sides)
InC] OXZ
Z,+40°+0,=180° (IntZs[))
40° +40° + O, =180°

—40° -40°

(Revolution)
0O, +100° = 360°

0, =360° —100°

(£ at center = 2x £ at circumference)

(Zsopp=sides)
x+Q, =90° (Zinsemicircle)
x+18° =90°
x=90°-18° =72°

1.3.2

2B, = 60° (£ atcenter = 2x Zat circumference)

0
B = 807 a0
2

X+ B, =90° (Zinsemicircle)
x+30° =90°

x =90° —30° =60°

141

x=98"  (tanchord theorem)
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1.4.2

z=28 (tan chord theorem)
y =90° (Zinsemicircle)
X+Yy+z=180° (Int Zsof 1)
x+90° +28° =180°

x =180° —90° — 28°

x=62°

1.4.3

x =20° (alternating s, DE || MN)
y =20° (tan chord theorem)
20°+20° +2=180° (Int Zsof [1)
z=180°-20°-20°

7 =140°

1.4.4

x+35°=90° (tan L radius)
X =90° —35° =55°
z=35° (tan chord theorem)

(54 =35’ (tan's fromsame point)
InOPBC

y+C, +35° =180° (Int Zsof )
y +35° +35° =180°

y =180° —35° — 35"

y =110°

145

x=22° (alternating s, EO || ND)
y =90° (tan L radius)
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1.4.6

2x=70° (£ at center = 2x £ at circumference)
0
X= o 35°
2

y =X (tan chord theorem)
y =35°

z+y=90° (tan L radius)
z+35° =90°

z=90°-35° =55

14.7

X = 66° (tan chord theorem)
y =90° (£insemicircle)
InNONMP

z+x+y=180° (IntLsofJ)

7 +66° +90° =180°

z=180° -66° —90°

7=24°

15.1

2x=112° (£ atcenter = 2x Zat circumference)

0
X=112 _ 50
2

y+x=180° (opp Zsof cyclicquad)
y +56° =180°
y =180° —56° =124°

1.5.2

2x =80° (£ at center = 2x Zat circumference)

0
x:ﬂ:400
2
y =x+20° (ext Z =intopp )

y =40° +20° = 60°
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153

x=70° (Alternating s, RT || QP)
INIQTP

T,=x (£sopp=sides)

T,=70°

y+x+T,=180° (Int Zsof [1)

y+70° +70° =180°

y =180° —70° — 70°

y =40°

z=y (tan chord theorem)
z=40°

154

x =90° (line from center to midpo intof chord)

y+30° =180° (opp Zsof cyclicquad)
y =180° —30° =150°

(tan chord theorem)
(Zsinthe same segment)

(£sinthe same segment)

(tan chord theorem)

(equal chord;equal £s)
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y=x=48° (equal chords; equal £s)

Solutions to Similarity and Proportionality activities

Question 1
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1.1 f{. =00° ...( angle in a semi-circle)

1.2

P:=90°-x ...[ angle between radius and tangent)

3 =90° —1:‘3 ...[ ext. angle of Triangle)(sum of angles of triangle)
=00°"—({90°- x)=x

" 1:;|:S:.‘{'

1'..5';"3 = 15| =x ...[ angles in the same segment)

Also S: x o proved 9.2)

W:=S§
o SRWT 1s a cvelic quad...(ext angle = int. opposite angle)

In AQWR ; AQST
‘l.’n, =5 ool proved 9.3)
l:i), 1s common

WﬁQ = Tz ...\ remaining angles)
AQWER ||| A QST (AAA) or (L2 or equiangular

IS _QT A QWR||AQST
RW QR

IS8
24
4TS5 =16
LTS =4em

SQ TS
WQ RW
g
$Q=2"3 _10em
2
SR =8Q = RQ

=6 cm
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Question 2

From 0.1

But DC =9 cm
S DE =6em
= BD.
- D is the midpoint of BE.

FD _BD
TE BE

2 6
TE 12
6x TE =24

TE =4cm
ALTERNATIVE

D is the midpoint of BE. (from 10.2)
Then F is the midpoint of BT. ... (sides in proportion)

S TE=2FD (midpoint theorem)
=4 cm
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ATEC  ATEC N ATBC
AABC ATBC AABC

iy

area ATEC _ +.TC.EC.sin C
area AABC 1 AC.BC.sinC
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QUESTION 3

3.1.1
(GHB || FEC)

(BE || CD)

Lh

(AAEB ||| AADC)

wa | b O] e |

HE=2cm (given)
AH=4cm
ED=3cm
ADHE = (AH + HE+ ED).HE
=4+2+3).(2)
=18

QUESTION 4

4.1 fjnl - _5..4 (tan-chord theorem)
=C, (alt £'s, BA || CE)
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[n AACF and AADC

1. A, is common
2. l’i'z = f), (proved)
AACEF ||| AADC (££2)

OR

In AACF and AADC
1. !3|.3 1§ common
tz'z = L:J, (proved)
3. 1"7, =ACD (remaining /s in triangles)
AACF ||| AADC

AF _AC

—=— (sim A’s .. sides in proportion)
AC AD

_AC.AC
AD

1

;AD (2radius = diameter)
_$ADJAD
~ AD

AF

AC=A0=

AF

_AD
4
4AF= AD

AF

AAOC 1s equilateral
L AOC=A, =60°

(2radius = diameter)
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QUESTION 5

(tan chord theorem)
Note:

If start with A = xand
do not wse tan ch th;

(corres < BD || AQ)
max 2 marks

(BO = EO = radii)

DBE =90° (£ in semi-circle)
CBE=90°+ x

OR
CBO =90° (rad L tan)
CBE=90°+ x

OR
), =2x (£ cire cent)
=D, =90°-x (radii)
CBE = x+(90°—x)+x
=00°+x

0
B

3

DBE =90° (proved in §.2.2

BFO =90° (co-int angles supp: BD || AO)

BF =FE (line from circ cent L ch bisect ch)
F is the midpoint of EB
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OR

OD=0E (radii)

BF = FE (BD || AO)
F is the midpoint of EB

OR

BFO =EFO=90° (BD| AQ)
OF 18 commaon

BO = 0OE (radii)
ABOF = AEQF (90°HS)
BF = FE (= As)

OR

B,=A=x (proven)
(:)Eis COTITON

AAOB ||| ABOF (AAA)
ABO =BFO
ABO=90° (proven)
ABO =BFO =90°

BF =FE (line from circ cent L ch bisects ch)

In ACBD and ACEB

1. E= ]"311 =x (provenin 8.2.1)

2. C is common
3. D, =CBE =90°+x
ACBD ||| ACEB (AAA)

EB_CE
BD CB
EB.CB=CE.BD

but EB = 2EF (F is the midpoint of BE)
2EF.CB=CE.BD

(sim As .. sides in proportion)
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QUESTION 6

6.1 | MEC =90° (tan Lrad)

MDC =90° (line from cent bisects ch)

MEC +MDC = 180°

- MDCE a cycelic quad (opp £s of quad supplementary)

OR

MEC =90° (tan L rad)

MDA =90° (line from cent bisects ch)

MEC = MDA

- MDCE a cycelic quad (ext £ quad = int opp)

MD”=MB” - DB” (Pythagoras; AMBD)

MC?=MD*+DC> (Pythagoras; AMDC)
=MB?- DB?+DC?

DB =30 (given)

MB = 40 (radii)

MC? = (407 + (500 = (30)°

3200

MC = 40+/2=356,57
MC?=ME?+ CE? (Pythagoras)
CE?=3200- 1600

CE?=1 600

CE = 40 mm
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QUESTION 7

(tan ch th) v A=x
(tan ch th) OR (Zs in same seg) ¥ tan ch th

vE. =
(alt Zs; CA || DF) Ey=x
v reason

v D, =x
v alt /s; CA || DF
(6)

In ABHD and AFED
1. B, =F (s in same seg) v B, =F
2. Dy =D, (= chs subt = /) Y ZLsinsame seg
v Dy=D
ABHD || AFED (££2) v = chs subt = /s
v LS

(5)

FE FD FE FD
—== (89 e

BH BD BH BD
But FE=AB (given) v FE=AB
AB _FD
BH BD
AB.BD =FD.BH
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Appendix A: Examinations Guideline

THEOREM STATEMENT ACCEPTABLE REASON(S)
LINES
The adjacent angles on a straight line are supplementary. 25 0n a str line

If the adjacent angles are supplementary, the outer arms of these | adj s supp
angles form a straight line.

The adjacent angles in a revolution add up to 360°, Zsround a pt OR Zs inarev
Vertically opposite angles are equal. vert opp Zs =

If AB || CD, then the alternate angles are equal. alt #5; AB || CD
If AB || CD, then the corresponding angles are equal. corresp £s; AB || CD

If AR || CD, then the co-interior angles are supplementary. co-int 3; AB || CD

If the alternate angles between two lines are equal, then the lines are | alt /5=
parallel.

If the corresponding angles between two lines are equal, then the | corresp £s =
lines are parallel.

If the cointerior angles between two lines are supplementary, then | coint £s supp
the lines are parallel.

TRIANGLES
The interior angles of a triangle are supplementary. Zsumin AORsumof £sin A
ORInt £s A
The exterior angle of a triangle is equal to the sum of the interior | ext ~ of A

opposite angles.

The angles opposite the equal sides in an isosceles triangle are | /s opp equal sides
equal.
The sides opposite the equal angles in an isosceles triangle are | sides opp equal Zs
equal.
In a right-angled triangle, the square of the hypotenuse is equal to | Pythagoras OR

the sum of the squares of the other two sides. Theorem of Pythagoras
If the square of the longest side in a triangle is equal to the sum of | Converse Pythagoras

the squares of the other two sides then the triangle is right-angled. OR
Converse Theorem of Pythagoras
If three sides of one triangle are respectively equal to three sides of | 8588

another triangle, the triangles are congruent.
If two sides and an included angle of one triangle are respectively | SAS OR S8
equal to two sides and an included angle of another triangle, the
triangles are congruent,

If two angles and one side of one triangle are respectively equal to | AAS OR /8
two angles and the comesponding side in another triangle, the
triangles are congruent,

If in two right angled triangles, the hypotenuse and one side of one | RHS OR 90°T18

triangle are respectively equal to the hypotenuse and one side of the
other, the triangles are congruent
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THEOREM STATEMENT

ACCEPTABLE REASON(S)

The line segment joining the midpoints of two sides of a triangle is
parallel to the third side and equal to half the length of the third side

Midpt Theorem

The line drawn from the midpoint of one side of a triangle, parallel
to another side, bisects the third side.

line through midpt || to 2™ side

A line drawn parallel to one side of a triangle divides the other two
sides proportionally.

line || one side of A
OR
prop theorem; name || lines

If a line divides two sides of a triangle in the same proportion, then
the line is parallel to the third side.

line divides two sides of A in prop

If two triangles are equiangular, then the corresponding sides are in
proportion (and consequently the triangles are similar).

||| As OR equiangular As

If the cormresponding sides of two triangles are proportional, then the
triangles are equiangular (and consequently the triangles are
similar).

Sides of A in prop

If triangles (or parallelograms) are on the same base {or on bases of
equal length) and between the same parallel lines, then the triangles
{(or parallelograms) have equal areas.

same base; same height OR
equal bases; equal height

THEOREM STATEMENT

ACCEPTABLE REASON(S)

Equal chords in equal circles subtend equal angles at the
circumference of the circles.

equal circles; equal chords; equal s

Equal chords in equal circles subtend equal angles at the centre of
the circles.

equal circles; equal chords; equal s

The opposite angles of a cyclic quadrilateral are supplementary

opp £s of cyclic quad

If the opposite angles of a quadrilateral are supplementary then the
quadrilateral is cyclic.

opp <5 quad supp OR
converse opp £s of cyclic quad

The exterior angle of a cyclic quadrilateral is equal to the interior
opposite angle.

ext .~ of eyclic quad

If the exterior angle of a quadrilateral is equal to the interior
opposite angle of the quadrilateral, then the quadrilateral is cyclic.

ext < =intopp £ OR
converse ext 2 of cyclic quad

Two tangents drawn to a circle from the same point outside the
circle are equal in length

Tans from common pt OR
Tans from same pt

The angle between the tangent to a circle and the chord drawn from
the point of contact is equal to the angle in the alternate segment.

tan chord theorem

If a line is drawn through the end-point of'a chord, making with the
chord an angle equal to an angle in the alternate segment, then the
line is a tangent to the circle.

converse tan chord theorem OR
Z between line and chord
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QUADRILATERALS

The interior angles of a quadrilateral add up to 360°,

sum of £s in quad

The opposite sides of a parallelogram are parallel.

opp sides of ||m

If the opposite sides of a quadrilateral are parallel, then
quadrilateral is a parallelogram.

opp sides of quad are ||

The opposite sides of a parallelogram are equal in length.

opp sides of ||m

If the opposite sides of a quadrilateral are equal , then

quadrilateral is a parallelogram.

*

opp sides of quad are =
OR
converse opp sides of a parm

The opposite angles of a parallelogram are equal.

opp s of [m

If the opposite angles of a quadrilateral are equal then
quadrilateral is a parallelogram.

opp £ of quad are = OR
converse opp angles of a parm

The diagonals of a parallelogram bisect each other.

diag of |m

If the diagonals of a quadrilateral bisect each other, then
quadrilateral is a parallelogram.

diags of quad bisect each other
OR
converse diags of a parm

If one pair of opposite sides of a quadrilateral are equal and parallel,

then the quadrilateral is a parallelogram.

pair of opp sides = and ||

The diagonals of a parallelogram bisect its area.

diag bisect area of [|m

The diagonals of a rhombus bisect at right angles.

diags of rhombus

The diagonals of a rhombus bisect the interior angles.

diags of thombus

All four sides of a rhombus are equal in length.

sides of Thombus

All four sides of a square are equal in length.

sides of square

The diagonals of a rectangle are equal in length.

diags of rect

The diagonals of a kite intersect at right-angles.

diags of kite

A diagonal of a kite bisects the other diagonal.

diag of kite

A diagonal of a kite bisects the opposite angles

diag of kite
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Appendix B: Information Sheet

—bbE -

2a

dac

xXx=
A=P(l+ni)  A=P(l-ni) A= P(l-iy A= P(l+iy
T =a+(n-1)d S, =§[2a +(n—1)d]

:M : r=l

-1
F:M P:M

FE+HR) = f(2)
h

} k — ]
A >0

2 2 XXy P4 P |
(f:'\jlf.'fz —X }“+[}12 -1 M| 2l 4 ;}] V3
2 2
Y2~

y=mi+c y— 1y =mlx—x) m= 4 m=tan#
Xy =X,

(x=af +(y=h) =»

a b c

In A4BC: = = a2 =p24c2 —2hecos A area MBC =~ ab.sin C
sind sinf sinC 2

sin(e + ) = sin er.cos f + cos e.sin 3 sine — ) = sin ee.cos f — cos e.sin 3

cos|@+ A} =cosa.cos f —sin a.sin A cos(e — B} = cos @.cos f +sina.sin 8

cos® @ —sin® @
. 2 a a
cosZo =4q1l=2s8in" sin 2o = 28INcx.COS ¥

2
2eos o=

P(4 or B) = P(A) + P(B) — P(4 and B)

_ 2 x-Ffy-7)
(-7
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