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Q PROPERTIES OF QUADRILATERALS <8
Programme for the GTEN workshop Saturday 25 March 2023
| = gdary ; 11. Summary
When you see this symbol, 10. Learning objectives
and you see a question in green, L 9. Table of properties.
do th? activity and answer the Defining properties by diagonals.
question on the worksheet. ndary o Areas of quadrilaterals
Download the worksheet. 7. Minimum number of properties
to define a shape
Today we are working.on: 6. Card sorting of properties of
° P.ror:)erFles of quadrilaterals quadrilaterals and sketching
* Similarity 5. Helixes and curvature.
) Congrue.nce 4. Identifying and naming
* Tessellation .
quadrilaterals.
* Symmetry ( .
« Area 3. Properties of parallelograms.
ears 2. Is a square a rectangle?
1. Tessellation of quadrilaterals
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o LIFELONG LEARNING

o
Build sk|IIs and understandlng ona splral path 'ﬁ:

There is always more to Iearn.

Our learning experience

is like being on an infinite spiral ramp
that goes round and round,

on and on for our entire lifetime.

£ WHAT DO WE KNOW ABOUT QUADRILATERALS? jﬂf

https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/

o PROPERT!ES OF QUADRILATERALS

Sketch the
quads.

Do all
quadrilaterals
tessellate?

/N

How can you

be sure?

Sort the cards.

Make a poster.

Cut out some identical
(congruent)
quadrilaterals by cutting
through several layers of

scrap paper at the same
time.

Try to make a tessellation
pattern using your
quadrilaterals.

Is it possible?

Explain your answer!

4/1/26


https://aiminghigh.aimssec.ac.za/wp-content/uploads/2026/03/WORKSHEET-FOR-GTEN-WORKSHOP-Properties-of-Quadrilaterals.pdf
https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/
https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/
https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/
https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/
https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/

4/1/26

£ WHAT DO WE KNOW ABOUT QUADRILATERALS? ?*

Sk
©  ISASQUARE A RECTANGLE? -
https:/faiminghigh.aimssec.ac.za/is-a-square-a-rectangle/ : q 5
Vo eean o gomseetesci Notice that, at ACTIVITY EOR ALL rectangle?
\ \ Ry \ every vertex of the Answer the question
".‘ '______{7;,‘__‘ v 4:’ | tessellation, the 4 :'e‘i‘t‘;‘:;:gmn Txes:’r no
oo . TR e \ . : umbs up =
/ | e \ ~---..___)vertices of the you see in this or Thumbe Dgwn‘ .
! \ \ / quadrilateral meet. diagram? L
| G \ / (use REACTIONS
—— "D T 4 d
e D l\A s O - The 4 angles There are more on Zoom).
. 4 \ y \ than 10. RECTANGLE . .
\ i \ / i always add up to - List the properties of
} ---- e VT __;'L ___________ A'.ih“‘h-h_ \ 360°so the Is a square a s R a rectangle.
I‘t‘ A i "= quadrilaterals rectangle? and what is 2. Does a square
] ! &
i '\l / ‘1‘ J.,’ tesse“ate the different about have all those
el b e e s L r these two shapes? PR
DRt T S FERRALS o plane. properties?
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@ Sk
- " 5. Sort the rectangles in boxes 1-14 into sets
; | that contain copies of the same rectangle.
The frame is a 4 by 3 ‘ | ‘ } : | I'E b | &
| | id de uo of | | Use language like 1 by 3 rectangle.
gridma P I 6. What do we call ‘the same’ in
squares. 1 2 3 + s mathematics? That is shapes with all
— - N corresponding angles and all corresponding
‘ ‘ ‘ ‘ 3. Using this template [ ] | l lengths equal. _
record all possible o “~ | Two shapes that are the same in all respects
1 1 | . P : I R Sz are called CONGRUENT.
different rectangles. S ) )
& 7 8 9 10 7. Sort the rectangles in boxes 1-14 into sets
. that contain copies of similar rectangles.
4. Explain how you [ . ‘ l . B 8. Give properties of SIMILAR shapes
‘ ‘ ‘ ‘ know that you have - i.e. ENLARGEMENTS of each other.
l J found all the ] SIMILAR shapes have all pairs of
rectangles? 'n A '” iy correspond!ng lengths in the same ratio and
corresponding angles equal.
8




ANSWERS

1%

5. Sort the rectangles in ﬁ
boxes 1-14 into sets that
contain copies of the same

or congruent rectangles.

{3} {5, 8,10, 12}; {1, 4}; {2};
{6, 11}; {7}; {9}; {13}; {14}

7. Sort the rectangles in
boxes 1-14 into sets that
contain copies of similar
rectangles.

{3, 6,11, 13};
{5,7,8,10,12}.

SIMILARITY AND ENLARGEMENT

|

[]

.

12 13 14

9. For pairs of similar rectangles,
compare the lengths of the edges
and decide on the scale factors of
the enlargements.

e.g. {3, 11} The edge lengthsin 11
are double the edges lengths in 3.
The scale factor of the enlargement
from 3 to 11 is 2.

The scale factor of the enlargement
from 11 to 3 is %.

{5, 7} The edge lengths in 7 are
double the edges lengths in 5.

The scale factor of the enlargement
from5to 7 is 2.

The scale factor of the enlargement
from 7 to 5 is %.
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SIMILARITY AND TRANSFORMATIONS

Ty

10. Describe the transformations that

|

move one congruent shape to
another.

Rotation of 90° clockwise about the
marked point

1to 4 andalso 8 to 10 MM
Translation 1 unitup | i
5to8

Translation 2 units up

11

13

0

6to 11

Rotation of 90° and translation
5to10and also 5 to 12;

and 8 to 12 (which can be a single
rotation).

Translation or Reflection

10to 12

61011

¢ Whatcan you discover about parallelograms?
3 C.ac. i

iminghigh.aim:

Use two rulers to draw a
parallelogram.

Then make a copy on tracing
paper.

Try to discover which lengths
and angles in a parallelogram
are equal by matching lengths
and angles in the copy to
lengths and angles in the
original.

11

12
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Sort the
quadrilaterals
into sets and
name them

N

13

d

10.

14.

[
I

—
e
S

[ ]

F _l_-i,
Squares

{1,6,8,11}

Rectangles
{7, 13, 14, 16}
Kites

{3, 4,5}
Trapezia
{2,9,12, 15}
Non-convex
quadrilateral
sometimes
described as
an arrowhead
{10}

OO

These pictures show a
parallelogram made from
the core of a toilet roll.

What can you deduce from
these diagrams?

What is the curvature of
the helix shown as a pink
line on the diagrams?
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SELF ASSESSMENT AND LEARNING IN A GROUP — FASMED RESEARCH

15

Al A2 A3 Ad Ab
The diagonals | The shape has | The diagonals | The shape has | The shape has
of the shape are | at least one of the shape 4 equal angles | two pairs of
equal side that is Bem | bisect each parallel sides

long other at right

angles
Bl B2 B3 B4 BS Name the quadrilaterals
The shape has | The diagonals | The shape has | Opposite sides | The shape has .
at least one of the shape 4 equal angles | of the shape are | at least one described by each set of cards.
side that is 4em | bisect each equal side that is Gem R
long ather long Sketch the quadrilaterals.
Decide on the minimal

1 c2 c3 C4 Cs number of properties required
The diagonals | The shape has | The shape has | The shape Opposite sides to define the quadrilateral.
of the shape are | at least one at least one contains at of the shape are
not equal side that is side that is Tem | least one 55° parallel

12em long long angle
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@ MINIMAL SET OF PROPERTIES THAT DEFINE THE SHAPE ;g:
SELF ASSESSMENT AND LEARNING IN A GROUP — FASMED RESEARCH
Al A2 A3 Ad Ab
sm  SQUARE ‘The diagonals | The shape has | The diagonals | The shape has | The shape has D1 [3E] D3 D4 1
Generic A3 A4 of the shape are | at leagt one of the shape 4 equal angles | two pairs of The dia ) R
: - e X % e diagonals | All four sides The shape Opposite sides | The shape has
Dimensions A2 oqual ;“‘i“ that is bem '";;" "t“.h i parsliel sides of the shape are equal contains at of the shape are | at least one
] I ong i righ bisect each least one 70° | parallel side that is Tem
b other at right angle long
angles
Bl B2 Ba B4 B5
4 RECTANGLE : s Bl 2 (5] F4 5
Generic B2 B3 The shape has | The diagonals | The shape has | Opposite sides | The shape has
imensions B1 B3 BS | | At least one of the shape 4equal angles | of the shape are | at least one The shape has | One diagonal | The shape has | The diagonals | The shape has Name the quadrilaterals
side that is 4em | biseet ench oqual side that is Gem at least one bisects the two pairs of of the shape at least one .
[ long sthier long side that is Sem | other diagonal | equal sides intersect each | side that is 4em described by each set of
o long into two Zom other at right | leng .
segments angles properties.
B S T = = . — -
= g c1 c2 [ C4 C5 ¥l 2 F3 F4 ¥5 Sketch the quadrilaterals.
/ {, JARALLELOGRAM)| | The diagonals | The shape has | The shape has | The shape Opposite sides The shape The shape has | The shape The shape has | The shape . .
T T Generic C5 «of the shape are | at least one at least one containg at i of Lllcud:spe are contains exactly | more than one | contains at a side that is containg a pair Decide on the minimal
/ C2C3Ca not equal side that is gide that is Tem | least one 55 parallel ome pair of side that is least one G0° 6em long of opposite . .
- =) 12em long long angle parallel sides 10em long angle sides that are number of properties rEqu"ed
e Squal to define the quadrilateral.
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PROPERTIES OF QUADRILATERALS e d O saee  AREAS RHOMBUS
o RECTANGLE KITE
=%
What can you deduce PARALLELOGRAM AREA= % PRODUCT OF LENGTHS OF DIAGONALS
RHOMBUS D1 D2 D3 D4 D5 from these diagrams? AREA = BASE X HEIGHT Area =49 sin 70°%cm24 117
Generic D2 The diagonals | All four sides | The shape Opposite sides | The shape has Jem
Dimensions D3 D5 of the shape are oqual contains at of the shape are | at least one - 2
wisoet ench loast ome 70° | parnllel side that is Tem ] ,Area=25cm @ &
other at right angle lomg e
KITE angles
i ] [ g —_
Dimensions£1 €25 ™ > o o } | a2 o Py e
The shape has | One dingonal The shape has | The diagonals | The shape has 1 Area = 24cm? 3
__________ at least ane bisects the two pairs of of the shape at least one ) O :
side that is Sem | other diagonal | equal sides imtersect each | side that is dem :
long into two 2em other at right long aom 3
segments angles T T 1
b :
F1 ¥z F3 ¥4 5 0 . s ;
TRAPEZIUM The shape The shape has | The shape The shape has | The shape P TRAPEZIUM
contains exactly | more than ane | contains at a side that is containg a pair Area = % Sum of lengths of parallel sides x distance betweer]
10cm (TRAPFZOID) one pair of side that is least one 60° Gem long of opposite h = L e : Sci P
Generic F1 parnllel sides | 10cm long angle sides that are / ]
P ISOCéLES 'I?RlA:iEFZZIUM equal :_‘_J. _:jh, Area= % x 22 x 5v/3
i eneric f |Area = Base x Height 10 =55V3 em?
Dimensions F2 F3 F4 F5 1= s :3;," =12 x (7 sin55°) cm?
w2em =84 s5in55° cm?
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[ [ DEFININGPROPERTIES [ OTHERPROPERTES _ _ __ _____ ]
Opposite Opposite At least one 4 equal angles Exactly 2 pairs At least one
edges are edges are pair parallel equal angles  diagonal is

- parallel equal edges (not all equal) perpendicular

to the other
Diagonals equal
and bisect each

h other at right \/ J \( J «

angles

RECTANGLE Diaggonals equal

- and bisect each v v

other
Diagonals bisect
each other at
“ right angles « ‘/ «
One diagonal >~
bisects the other r —

-at right angles <:, g v

S Diagonals bisect

-each other \/ \/ \/ «

[+ B v v

T " Sggeezair parallel [T v
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%} PROPERTIES OF QUADRILATERALS LEARNING OBJECTIVES e
To embed and reinforce knowledge about quadrilaterals.
In doing this activity students:
¢ Name and classify quadrilaterals according to their
properties
¢ |[dentify the minimal information required to define a
guadrilateral. This develops critical thinking — a generic skill.
e Sketch quadrilaterals with given conditions.
23

| PARALLELOGRAMS |

RECTANGLES TRAPEZIA

CONVEX
QUADRILATERALS

RHOMBUSES

KEY: The arrows show one-way mappings

SQUARES are special cases of PARALLELOGRAMS and also of RHOMBUSES
RECTANGLES are special cases of PARALLELOGRAMS

RHOMBUSES are special cases of KITES

PARALLELOGRAMS are special cases of TRAPEZIA

KITES, and all the other shapes in the chart, are special cases of CONVEX QUADRILATERALS

22
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O PROPERTIFS OF QL_JADRILATERALS SUMMARY ﬂ
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% AI M S ‘ Mathematical Sciences —1 Mathematical Sciences
S SCHOOLS ENRICHMENT CENTRE 5‘..',-? SCHOOLS ENRICHMENT CENTRE
i Care o nouTH Armea \\‘ y ;
“IMSSEC s #E7 [0) 21 AT 8228 "
PROPERTIES OF QUADRILATERALS AND RELATED RESOURCES
AN AIMING HIGH LEARNING PACK IS A WEBPAGE CONTAINING Properties of Parallelograms
A learning activity with links to: https://aiminghigh.aimssec.ac.za/properties-of-parallelograms/
a. PDF of the worl'(sheet . . Properties of Quadrilaterals
b. Te(rinplates and instructions for making resources https://aiminghigh.aimssec.ac.za/properties-of-quadrilaterals/
c. Videos L . )
. f i : H Is a square a rectangle? https://aiminghigh.aimssec.ac.za/is-a-square-a-rectangle/
d. Notes for Teachers with - solutions ‘ https.//almmgh!gh.almssec.ac.zg[ ‘ Bendq Quads htt, s-g//aimin high.aimssec.ac.za/bendy-quads/
* curriculum links and learning objectives \ ps: ighign.al — y-q
« diagnostic quizzes Kite in a Square https://aiminghigh.aimssec.ac.za/kite-in-a-square/
: i”ggeSti‘if‘s f°tr tea?g‘”ﬁ ) Circle Inscribed in a Quadrilateral
. fsﬁot:isplgilsz%'“ikseammg https://aiminghigh.aimssec.ac.za/circle-inscribed-in-quadrilateral/
e. Inclusion Guides for School and Home Learning with Wholesome Rectangles https://aiminghigh.aimssec.ac.za/wholesome-rectangles/
* astarter activity for a mixed—age group to do together .
* acollection of learning activities to suit all ages from 4 to 18+ AIMSSEC Y(_,UTUbe Channel https://www.youtube.com/@MathsToys
*  Solutions with suggestions for teaching and assessment. GTEN website https://gtenmaths.org/
25 26

African Institute for
Mathematical Sciences
SCHOOLS ENRICHMENT CENTRE

\\\'.W
5.2 AIMS

Thanks for coming to this workshop.

Use the AIMSSEC ideas
on AIMING HIGH and add comments.

Share what you have learned
with other teachers.

Try to help all your learners to have a

‘YES | CAN’

attitude to mathematics.

27
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