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Geometry (Grades 171 & 12)\‘,\

o Theorems
o Point of intergection theorems™
o Summary of reasons

o Method

o Proofs of theorems
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Geometry theorems: Grades 8 & 9
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Geometry theorems: Grade 10

Quadrilaterals

e  The sum of the interior £s of quadrilateral = 360°

Properties Rectangle  Rhombus Parm Square ‘ Kite Trapezium Quadrilateral

One pair of // sides

Two pairs of // sides

Z5=90°

All sides equal

Two pairs of adjacent
sides equal

Diagonals equal

Diagonals bisect each
other
Diagonals bisect each
other rectangularly
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Geometry Theorems: Grade 11
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Point of intersection theorems *

. Point of
Definition . . Sketch Property
Intersection
A median is a line drawn Third
. from the vertex of a . . splitting
Median triangle to the centre of Median point point of
the opposite side. median
An altitude of a triangle
is a line drawn from the Divides A in
Altitude vertex of the triangle Orthocentre 3 cyclic
perpendicular to the quadrilaterals
opposite side.
A perpendicular bisector
. of a line segment AB is a
Perpendicular . . Centre of Centre of
. perpendicular line . . . :
bisector oo . circumcircle circumcircle
dividing the line segment
AB.
Bisector of an | A bisector of an angle is Centre of Centre of
angle a line halving the angle. incircle incircle

Theorem 10 *:

Theorem 11 *:

Theorem 12 *:

Theorem 13 *:

The medians of a triangle intersect at one point, namely the
median point.
(Medians of A)

The bisectors of the angles intersect at one point, namely the
centre of the incircle.

(Bisectors of Zs of A)

The perpendicular bisectors of a triangle intersect at one point,
namely the centre of the circumcircle.
(Perpendicular bisectors of sides of A)

Altitudes of a triangle intersect at one point, namely the
orthocentre.
(Altitudes of A)
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Geometry theorems: Grade 12

Proportionality & parallelism

Proportionality & similarity

Pythagoras’ theorem
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Reasons for geometry theorems

Lines of
intersection

Triangles

Parallelism

Congruence

Area of A

Angles & chords
Theorem 1la:
Theorem 1b:
Theorem 2:
Theorem 3a:
Theorem 3b:
Theorem 4a:
Theorem 4b:

Vertically opposite £s
Zs on a straight line
Revolution (Zs around point)

/s opposite equal sides
Equilateral A: Zs = 60°
Pythagoras’ theorem

Sum of interior angles of A
Exterior £ of A

Corresponding s
Alternate s
Co-interior £s

side, side, side

Z, Z, side

side, included Z, side
90°, hypotenuse, side

Same base & same // lines
Same base & areas equal
Centre theorem

Line from centre & // lines

Line through centres of O and chord
Line from centre L chord

/ at centre =2 x / at circumference

Z in semi O

Chord spans 90°Z

/s at circumference in same O segment
AD spans equal Zs

Cyclic quadrilaterals

Theorem 5a:
Theorem 5b:
Theorem 6a:
Theorem 6b:

Opposite £s of cyclic quadrilateral
Opposite £s supplementary
Exterior £ = interior opposite £
Exterior £ = interior opposite £

Tangents to circles

Theorem 7a:
Theorem 7b:
Theorem 8§:

Theorem 9a:
Theorem 9b:

Tangent L radius

Line L radius

Tangents from the same point
Z between tangent & chord
Z between line & chord

Point of intersection theorems (HG only)

Theorem 10:
Theorem 11:
Theorem 12:
Theorem 13:

Medians of A intersect at 1 point
Bisectors of £s of A intersect at 1 point

)\

HG&S(R

HG
HG & SG

HG & SG

HG

HG & SG
HG

Perpendicular bisectors of sides of A intersect at 1 point/

Altitudes of A intersect at 1 point

Similarity and proportionality

Theorem 1la:
Theorem 1b:
Theorem 2a:
Theorem 2b:
Theorem 3:

Theorem 4a:

Line | to side of A

Line divides 2 sides of A proportionally
Equiangular As

Sides of As proportional

Uniform right-angled As

Pythagoras

HG & SG
HG
HG & SG
HG
HG
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Method to solve problems

Step 1: Mark all given information on the sketch.
e Make parallel lines and tangent lines different colours.

Step 2: Expand on the given information.
e Centre of a circle = line from centre on chord

- 40 -

= radius L tangent

= isosceles A with radii
= / at centre = 2 x /£ at circumference
= /in semi O

e Parallel lines = alternate £s

= corresponding /s
= interior £s
= sides of As proportional (Gr 12)

e Cyclic quadrilateral = opposite £s of quadrilateral supplementary

= exterior £ of cyclic quadrilateral
= /s at circumference in same O segment

e Tangents = tangent L radius

= / between tangent and chord
= two tangents from point

Step 3: Examine question: Write in abstract form.
Abstract form means to express what is required in terms of angles in the sketch.

If the following is required:

Prove that two lines are parallel, then prove:
= alternate /s are equal
= corresponding /s are equal
= interior £s on the same side are supplementary

Prove that a triangle is isosceles, then prove:
= the opposite angles are equal

Prove that a quadrilateral is a cyclic quadrilateral (concyclic), then prove:
= opposite angles of quadrilateral are supplementary
= exterior £ of quadrilateral is equal to interior opposite £
= line segment spans equal £s

Prove that a line is a tangent, then prove:
= line L radius
= / between line and chord is equal to opposite £

Step 4: Perform proof.
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Proofs: Grade 11 geometry theorems
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Proofs: Grade 12 geometry theorems
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