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WORKSHOP PROGRAM - GRADES 8 and 9
(on page 1 of the Participant’s Guide)

Session 1: GEOMETRIC CONSTRUCTIONS
3 hours Introduction
Welcome
Complete the Pre-workshop activity
1.1 What does the CAPS say?
Use Appendix 1 to answer questions about Geometric Constructions.
1.2 Skills that should have been taught in Grade 7
Revise the skills that should have been taught in Grade 7.
1.3 Grade 8 and 9 Constructions
Revise Grade 8 and 9 Constructions.
1.4 Constructing Triangles
Construct equilateral, scalene, and isosceles triangles.
1.5 Constructing Quadrilaterals
Construct a square, rectangle, parallelogram, rhombus and a kite and then answer
questions that teachers have when teaching constructions.

Session 2: STRAIGHT LINE GEOMETRY
3 hours 2.1 What does the CAPS say?
Use Appendix 6 to answer questions about the CAPS in Activity 1
2.2 Angles in a Revolution, in a Straight Angle, in a Right Angle and Adjacent
Angles
Revise these angles and work through Activities 2 and 3
2.3 Intersecting Lines
Revise these angles and work through Activity 4
2.4 Parallel Lines
Revise these angles and work through Activity 5
2.5 Using Angle Facts to Solve Problems
Use the angle facts revised so far to solve problems in Activity 6
2.6 Planning Session
Complete the Post workshop activity
Discuss the given guestions with the whole class.
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NOTE TO THE FACILITATOR FOR SESSION 1

(allow 3 hours for this session)

RESOURCES:

e Each educator will need a Pre-Workshop Activity, a copy of the Participants’ Handout and the
Resources Handout.

e Each group will need a maths set

INTRODUCTION AND PRE-WORKSHOP ACTIVITY

30 minutes | Welcome everyone

Discuss the Workshop Programme on Page 1 with them.

Each educator writes the Pre-Workshop Activity on the question paper. (allow 20 minutes)
Take the papers in.

o Before you start make sure that the Participants are sitting in equal sized groups

1.1: WHAT DOES THE CAPS SAY?

30 minutes | -  Briefly go through the Resources Handout with the Participants so that they know what
is in the Handout.

- Working with their group, the Participants use Appendix 1 given in the Resource
Handout to answer questions about Geometric Constructions in the CAPS.
e Discuss the answers with the Participants.

1.2: SKILLS THAT SHOULD HAVE BEEN TAUGHT IN GRADE 7

30 minutes | The Participants discuss the work with their Partner but work on the constructions on their
own. They measure the sizes of angles, lengths of sides and draw one line perpendicular to
a given line, one line parallel to a given line, and a circle diagram.

e Discuss with the Participants any problems they might have had.

1.3: GRADE 8 AND 9 CONSTRUCTIONS

30 minutes | The Participants discuss the work with their Partner but work on constructions on their
own. They bisect a line, bisect an angle, construct a perpendicular to a line, a
perpendicular from a point to a line and construct angles of 30° and 45° without using a
protractor

e Discuss the answers with the Participants.

1.4: CONSTRUCTING TRIANGLES

30 minutes | The Participants discuss the work with their Partner but work on constructions on their
own. They construct an equilateral triangle, a scalene acute-angled triangle, a scalene
right-angled triangle and an isosceles right-angled triangle

e Discuss the answers with the Participants.

1.5: CONSTRUCTING QUADRILATERALS

30 minutes | The Participants discuss the work with their Partner but work on constructions on their
own. They construct a square, rectangle, parallelogram, rhombus and a kite.
They answer questions that teachers have when teaching constructions.

e Discuss the answers with the Participants.
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SESSION 1: GEOMETRIC CONSTRUCTIONS

1.1. What Does the CAPS say? (p 3 in the Participant’s Handout)

® ® ® ® \\/ork with your group to answer the following questions.
Use THE CONSTRUCTION OF GEOMETRIC FIGURES — an Extract from the Senior
Phase CAPS in APPENDIX 1 (on pages 2 and 3 in the Resources Handout) to help you
with your answers.
Activity 1

1)  Which angles do Grade 7 learners have to measure and classify?
Acute angles

Right angles

Obtuse angles

Straight angles

Reflex angles

2)  The learners in Grades 7, 8 and 9 have to do geometric constructions
a) What constructions do Grade 7 learners have to do?

Constructing angles using a protractor

Constructing circles

Constructing parallel lines

Constructing perpendicular lines

b) What constructions do Grade 8 learners have to do?

Bisecting lines

Bisecting angles

Constructing a perpendicular line at a given point

Constructing a perpendicular line from a given point

Constructing triangles

Constructing quadrilaterals

Construct angles of 30°, 45°, 60° and their multiples without using a protractor

By construction investigate

- The sum of the angles in a triangle

- The size of the angles in an equilateral triangle

- The sides and the sizes of the angles in an isosceles triangle

- The sum of the angles of a quadrilateral

- The sides and angles of a parallelogram

c) What constructions do Grade 9 learners have to do?

Constructing geometric figures including bisecting angles of a triangle

Construct angles of 30°, 45°, 60° and their multiples without using a protractor

By construction investigate

- The size of the exterior angles of a triangle

- The lengths of the diagonals in rectangles, squares, parallelograms, rhombi
and kites

- The sum of the interior angles of polygons

- The minimum conditions for two triangles to be congruent
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1.2. Skills that should have been taught in Grade 7 (p 4 in the Participant’s Handout)

® ® Dijscuss the work with your partner but then do your own constructions
You will need to look at the Construction Skills Taught in Grade 7 in APPENDIX 2 (on pages 4
to 11 in the Resources Handout).
For Activity 2 you need to be able to
e Use a protractor to measure the sizes of angles
e Use a ruler to measure the lengths of sides
e Use a pencil, ruler and set square to draw perpendicular and parallel lines
e Construct circles

Activity 2
1) Study these two angles
a) Which angle do D
you think is bigger,
ABC or DEF?

DEF looks bigger

b) As accurately as possible, extend (produce) BA and ED and use your protractor to measure the
size of each angle.
ABC = 65°
DEF = 65°

c) Was your answer to a) correct?
No

d) Measure the lengths of line segments AB, BC, DE and EF in cm.
AB=27cm
BC=3cm
DE =4,1cm
EF=4,5cm

f)  Explain what these two diagrams illustrate.
Learners commonly think that angles with different arm lengths are different.

By doing this activity, the learners will hopefully see that the lengths of the arms

of an angle does not affect the size of the angle.
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Activity 2 (continued)
2) Use a pencil, ruler and set square to
a) Draw line segement XY perpendicular to AB

A

B
b) Draw line segment MN parallel to CD

C D
POSSIBLE ANSWERS
A
X b Y M N
C D
B
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3) a) Construct this shape as accurately as possible in the space below.

-_—

b) Write down the steps you went through when you constructed this shape

STEP 1: Draw a horizontal line segment that is 14 cm long in the middle of the page

STEP 2: Starting from the right-hand side of the line segment, mark off 3,5 cm, 7 cm and 10,5 cm and
14 cm

STEP 3: Open the compass so that the arms are 7 cm apart

STEP 4: Place the point of the compass on the 7 cm point, and draw a semi-circle above the line

STEP 5: Open the compass so the arms are 3,5 cm apart, put the point on the 3,5 cm mark and draw a
semi-circle above the line segment

STEP 6: Point the point on the 10,5 cm mark and draw a semi-circle below the line segment

STEP 7: Shade in the shaded area

2019 JiT 2 Grades 8 and 9 Facilitator’s Guide Page 6 of 38




1.3. Grade 8 and 9 Constructions (p 6 in the Participant’s Handout)

® @ Dijscuss the work with your partner but then do your own constructions

You will need to look at the Construction Skills Taught in Grade 8 and 9 in APPENDIX 3 (on

pages 12 to 16 in the Resources Handout).

For Activity 3 you need to be able to

e Bisect a line segment using a pair of compasses

Bisect an angle using a pair of compasses
Construct a perpendicular AT A POINT using a pair of compasses and a ruler
Construct a perpendicular FROM A POINT using a pair of compasses and a ruler
Construct angles of 60°, 30°, 90° and 45° without using a protractor

Activity 3
1) Use a pair of compasses and a ruler to bisect line segment AB

Possible Answer
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2) Use a pair of compasses and a ruler to bisect XY Z

POSSIBLE ANSWER
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3) Construct a perpendicular to CD at M

POSSIBLE ANSWER
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4) Construct a perpendicular from P to XY

POSSIBLE ANSWER

4) Construct a perpendicular from P to XY
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5) Construct the following angles using a ruler and a pair of compasses.
a) 30°
b) 45°

POSSIBLE ANSWER

(XY
Qa
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1.4. Constructing Triangles (p 8 in the Participant’s Handout)

® ® Discuss the work with your partner but then do your own constructions
You will need to look at Constructing Triangles in APPENDIX 4 (on pages 17 to 19 in the
Resources Handout).
For Activity 4 you need to be able to
e Construct a triangle when you know the length of all 3 sides
e Construct a triangle when you know the length of 1 side and the sizes of 2 angles
e Construct a triangle where you know the lengths of 2 sides and the size of the angle
between them
e Construct a triangle where you know the lengths of both sides and the size of a non-
included angle, where 2 triangles are possible
e Construct a right-angled triangle where you know the length of the hypotenuse and the
length of one other side

ACTIVITY 4
1) Triangle XYZ has each side 8 cm long.
a) Draw arough sketch in the space provided Rough Sketch
X
b) Construct triangle XYZ.
ch' gcn.w
Y %z
N R
o
1ol
\.\_,
4 \,
/ .\\
//‘ 5 \“.
- p_é_ e - g__L
Y Echet z

c) What type of triangle is XYZ? Equilateral triangle

d) Measure the sizes of the three angles in triangle XYZ and write them on the triangle
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ACTIVITY 4 (continued)
2) Triangle ABC has AB =5 cm, BAC =60°and AC = 4,5 cm
a) Draw arough sketch in the space provided

b) Use a ruler and a pair of compasses (no protractor) to
construct triangle ABC.

Rough Sketch
h

1] c
.\\. ,."/
Ve
/ \\
7%
/’ \
6‘) ‘/ \\
Vi \
/ / 0 \\\
}," (1) \|
1y

Scw

C) Use a protractor to measure the sizes of ABC and ACB

d) What type of triangle is ABC?
e) Hence calculate the sum of the three angles of AABC
f) Is the largest angle opposite the longest side?

g) Is the smallest angle opposite the shortest side?

ABC = 45° ACB = 75°

Acute-angled, scalene triangle

60° + 45° + 75° = 180°

Yes

Yes
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ACTIVITY 4 (continued)
3) APQR has PQ =7 cm, QPR =30°and PQR = 60°.

a) Draw arough sketch in the space provided Rough Sketch
e
b) Usea ruler and a pair of compasses (no protractor) to construct
APQR. Ten/af
0
a L22 (3
o\
3 | LAV
X
P 7 (Y

c) Calculate the size of PRQ and check your answer with a protractor
PRQ = 180° — (30° + 60°) = 90°

d) What type of triangle is POR?

APQR is a scalene right-angled triangle
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Activity 4 (continued)
4) AABC has AB =8 cm, BC =8cmand ABC = 90°

a) Draw arough sketch in the space provided Rough Sketch
A
b) Usea ruler and a pair of compasses (no protractor) to construct
APQR. (wers
B (.
AN
f
|
7 |
|
s & o | L
P2, e C

c) Which angle is opposite side AB? C or ACB
d) Which angle is opposite side BC? A or BAC

f)  Measure the sizes of these two angles. Write down what you notice about their sizes.

ACB = ACB = 45°

g) Which sides are equal?

The sides opposite the equal angles are equal

g) What type of triangle is ABC? ABC is an isosceles right-angled triangle
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1.5. Constructing Quadrilaterals (p 12 in the Participant’s Handout)

Discuss the work with your partner but then do your own constructions
You will need to look at Constructing Quadrilaterals in APPENDIX 5 (on pages 20 to 23 in the

Resources Handout).
For Activity 5 you need to be able to

e Construct a square using a pair of compasses and a ruler

Construct a rectangle using a pair of compasses and a ruler
Construct a parallelogram using a pair of compasses and a ruler
Construct a rhombus using a pair of compasses and a ruler
Construct a kite using a pair of compasses and a ruler

a)

9)

ACTIVITY 5
1) ABCD is asquare with sides 5 cm long.

Draw a rough sketch in the space provided

b) Usea ruler and a pair of compasses (no protractor) to construct

square ABCD.

Rough Sketch
A

Sem
2 c

F\_’\_‘ B ) *D
|
(% - S0
| |
J \
| |
71
6 ~ ¢

What is the sum of the four angles in the square?

90° + 90° + 90° + 90° = 360°

Join AC and BD. Call the intersection M. Measure the lengths of AM, MC, DM and MB

DM =3,5cm MB =3,5¢cm

AM =3,5cm MC =3,5cm
Does DB bisect D and B? Yes
Does AC bisect A and €? Yes

Do DB and AC meet at right angles? Yes
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ACTIVITY 5 (continued)
2) Rectangle KLMN has NM =8 cmand NK =5 cm
a) Draw arough sketch in the space provided

b) Use a ruler and a pair of compasses (no protractor) to
construct rectangle KLMN

K/__Li B Cwn
P
—
N

c) What is the sum of the four angles in the rectangle?

'
R
vl
N Zoam

Rough Sketch
(-

L=

% SC
|

,JM

90° + 90° + 90° + 90° = 180°

d) Join NL and KM. Call the point of intersection P. Measure the lengths of NP, PL, KP and PM.

NP =4,7cm PL=4,7cm KP =4,7cm PM=47cm
d) Does KM bisect K and M? No
e) Does NL bisect N and L? No
f) Do KM and NL meet at right angles? No
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ACTIVITY 5 (continued)

3)  Onthe next two pages construct the following quadrilaterals using a pair of compasses and a ruler:
Remember to first draw a rough sketch before doing the construction.

a) Parallelogram ABCD with AB =4 cm, AD =5 cmand 4 = 60°. ROUGH SKETCH

b' C-
— ¥ »— /-
P A
e
®
y e @1 95y
A Aepn, 7B
b) Rhombus KLMN with KL = 6 cmand K = 60° ROUGH SKETCH
N N
&:AAVL
N
X >> M
| \’7 \ | A othna
&0 1%’
—4-_4 ,f 3>+ X .
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ACTIVITY 5 (continued)
3)

c) Kite AZYL with AL =6 cm, AZ =7 cm and diagonal AY =8 cm.

ROUGHLSKETCH
bon,
ALIRN
Tem
Z
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Activity 5 (continued)

4) Study the three quadrilaterals that you constructed in (3) as well as the square and the rectangle and
then answer the following questions about them.

2)

b)

d)

Which of these quadrilaterals have diagonals that are of equal length
Square and rectangle have diagonals of equal length

Which of these quadrilateral have diagonals that bisect each other?
The diagonals of the square, rectangle, parallelogram, and rhombus bisect each other

Which of these quadrilaterals have diagonals that are of equal length AND bisect each other?
The square and the rectangle have diagonals that are of equal length and bisect each other

Which of these quadrilaterals have diagonals that cross each other at right angles?
The diagonals of a square, rhombus and kite cross each other at right angles

Which of these quadrilaterals have diagonals of equal length, that bisect each other AND cross
each other at right angles?

The diagonals of the square do all three

Which of these quadrilaterals bisect the corner angles of the quadrilateral?
The diagonals of the square and the rhombus bisect the corner angles
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Activity 6

According to the Extract from the CAPS in Appendix 1 on pages 2 and 3 of the Resource Material, the
learners in Grades 7, 8 and 9 do the following geometric constructions in the given time period:

GRADE 7 GRADE 8 GRADE 9
10 hours 8 hours 9 hours
«  Constructing angles using a » Bisecting lines » Bisecting angles
protractor » Bisecting angles »  Constructing angles of 30°,
»  Constructing circles »  Constructing a perpendicular 45°, 60° and their multiples
»  Constructing parallel lines at a point without using a protractor
«  Constructing perpendicular »  Constructing a perpendicular «  Constructing triangles
lines from a point «  Constructing quadrilaterals
»  Constructing angles of 30°,
45°, 60° and their multiples
without using a protractor
»  Constructing triangles
»  Constructing quadrilaterals

Work together with your group to answer one of the following
Teacher A, who teaches Grade 8 Maths, has only got 2 weeks to teach
constructions. She finds that the majority of the learners in her class didn't do
any constructions in their Primary School.
She asks how she can fit the Grade 7 constructions and the Grade 8

constructions in just 2 weeks.
What advice would you give her?

Teacher B, who teaches Grade 9 Maths, has only got 2 weeks to teach
constructions. She finds that the majority of the learners in her class didn't do
any constructions in Grades 7 and 8.

She asks how she can fit the Grades 7, 8 and 9 constructions in just 2 weeks.
What advice would you give her?

Write your advice on flip-chart paper and share your advice with the whole class

POSSIBLE ADVICE FOR THE GRADE 8 TEACHER:

It is important to stick to the time allocation in the CAPS.

- Itis not necessary to repeat all of the Grade 7 topics in Grade 8

- It is necessary for the Grade 8s to measure and draw angles using a protractor, so spend
time on that.

- The other Grade 7 topics are not really used again, so rather leave them out and concentrate
on the Grade 8 topics.

POSSIBLE ADVICE FOR THE GRADE 9 TEACHER:

It is important to stick to the time allocation in the CAPS.

- Itis not necessary to repeat all of the Grade 7 and 8 topics in Grade 8

- The Grade 9 syllabus lists a few of the Grade 8 topics, so rather focus just on those, and
spend the rest of the time concentrating on the Grade 9 topics.
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NOTE TO THE FACILITATOR FOR SESSION 2

(allow 3 hours for this session)

RESOURCES:
o Each educator will need a copy of the Participant’s Handout and the Resources Material

2.1: WHAT

DOES THE CAPS SAY?

20 minutes

Working with their group, the Participants use Appendix 6 given in the Resource Handout
to answer Activity 1.

e Discuss the answers with the Participants.

2.2: ANGLES IN AREVOLUTION, IN A STRAIGHT ANGLE, IN ARIGHT ANGLE AND
ADJACENT ANGLES

40 minutes

This should be revision for the Participants. Revise the meaning of a Revolution. Straight
Angle and Right Angle, work through the Worked Example with them, and then get them to
do Activity 2 with a partner.

e Discuss with the Participants any problems they might have had.
Go though the definition of Adjacent Angles with the Participants, and then get them to do
Activity 3 with a partner

e Discuss with the Participants any problems they might have had

2.3: INTER

SECTING LINES

30 minutes

Discuss Vertically Opposite Angles with the Participants, work through the Worked
Example with them and get them to do Activity 4 with a partner
e Discuss the answers with the Participants.

2.4: PARALLEL LINES

30 minutes | Discuss Parallel Lines with the Participants, dealing first with Alternate Angles, then
Corresponding Angles and finally Co-interior Angles. Go through Worked Examples 1 and
2 with the Participants and then get them to do Activity 5 with a partner.
e Discuss the answers with the Participants.
2.4: USING ANGLE FACTS TO SOLVE PROBLEMS
30 minutes | This section revises the work done so far in this Session. Go through Worked Examples 1

and 2 with the Participants and then get them to do Activity 6 with a partner.
e Discuss the answers with the Participants.

2.4: PLANNING SESSION

30 minutes

Complete the Post Workshop Activity.

Discuss, with the whole class, the planning guestions given.

2019 JiT 2 Grades 8 and 9 Facilitator’s Guide Page 22 of 38




SESSION 2: STRAIGHT LINE GEOMETRY

2.1 What Does the CAPS say? (p 17 in the Participant’s Handout)

® @8 @ \\orkwith your group to answer the following questions.

Use THE GEOMETRY OF STRAIGHT LINES — Extract from the Senior Phase CAPS
(on page 24 and 25 in the Resources Handout) to help you with your answers.

Activity 1

1)

2)

3)

The focus in Grade 7 is on defining the terms line, line segment, ray, straight lines, parallel lines and
perpendicular lines. The focus on Grades 8 and 9 is on angles.

Use the Phase Overview in Appendix 6 to answer the following

a) Some of the content studied in both Grade 8 and Grade 9 is the same. What is it?

- Angles formed by perpendicular lines

- Angles formed by intersecting lines

- Angles formed by parallel lines cut by a transversal

b) Some of the content studied in Grades 8 and 9 is slightly different. What is it?
- In Gr 8 the angle relationships are introduced, and the learners describe the angles

- In Gr 9 the angles are described, and the learners write clear descriptions

The Clarification of Content lists the angle relationships that the learners should know. List them
here.

The sum of the angles on a straight line is 180°

If lines are perpendicular, then the adjacent supplementary angles are each equal

to 90°

- If lines intersect, then vertically opposite angles are equal

- If parallel lines are cut by a transversal, then the corresponding angles are equal

- If parallel lines are cut by a transversal, then the alternate angles are equal

- If parallel lines are cut by a transversal, then the co-interior angles are

Supplementary.

Do Grade 8 and Grade 9 learners have to give reasons for their geometric statements, or do we wait
until the learners are in Grades 10, 11 and 12?

Both the Grade 8 and 9 learners have to give reasons and justify their solutions
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2.2 Angles in a Revolution, in a Straight Angle, in a Right Angle and Adjacent

Angles (p 18)

with your partner.

® @@ 8@ , Reyisethe meaning of a revolution, a straight angle, a right angle and an adjacent angle
with your group. Work with your partner on Activity 2.
o Discuss the description of adjacent angles with your group and then work on Activity 3

A REVOLUTION, STRAIGHT ANGLE AND RIGHT ANGLE

A full turn or revolution is 360°.

- So, angles in a full turn or revolution
add up to 360°.

- We also say the angles at a point add
up to 360°.

ﬁ?ﬁ

120° + 105° + 45° + 90° = 360° (angles in a revolution)

A half-turn or straight angle is 180°

- So, angles in a straight angle add up
to 180°

- We also say the angles on a straight
line add up to 180°

21° + 115° + 44° = 180° (angles on a straight line)

A quarter-turn or right angle is 90°.

- So, angles in a right angle add up to
90°.

- Remember that perpendicular lines
are at right angles to each other.

\ 55
)

550 + 352 = 90° (angles in a right angle)

Worked Examples

= 360° — 216°
= 1440

320+ b + 45° = 180°

™~ -
™ 7 b = 180° - 32° - 45°
— RN = 180° - 77°
=10

a + 70°+ 50° + 96° = 360°
a = 360°—70° — 50° — 96°

Calculate the size of each lettered angle in these diagrams.
Show your working clearly and given reasons for each statement.

(angles at a point add up to 360°)

(angles on a straight line add up to 180°)
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Worked Examples (continued)

e c +28°=90° (angles in a right angle add up to 90°)
| =N ¢ =90°— 28°
= 62°
. #__J ) 8d = 360° (angles at a point add up to 360°)
\”* i'&'}zl_ 4 = 360

fas]” oy 8

L _I'_?_! _gf-_

i
Activity 2

Calculate the size of each lettered angle in these diagrams. Show your working clearly and give reasons
for each statement. NOTE: The angles are not drawn accurately.

1) . a+50°=180° (angles on a straight line add up to 180°)

—~ a = 180° — 500

=130°

2) 90°+ b +72°=180° (angles on a straight line add up to 180°)

. 4 b = 180° — 90° — 729
., N e
\‘%éj = 180° — 162°

N =18°

3) d+44°+85°=180° (angles on a straight line add up to 180°)

d = 180° — 44° — 85°

=180°-129°

=51°

4) e +91°+ 39 + 112% = 360° (angles at a point add up to 360°)
\ e =360°-91°-39°-112°

@ = 360° — 242°
9 =118°
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ADJACENT ANGLES

Adjacent angles are formed when two A
lines meet. -
22°
Adjacent angles
- Have a common side or arm 39°
- Have a common vertex (corner D
point) B
- Lieon opposite sides of the ABC is adjacent to CBD because they
common side or common arm « Have a common side (line segment CB)

* Have a common vertex (point B)
» Lie on opposite sides of line segment CB

NOTE: The following are NOT adjacent angles.:

;: N
a b
a \ b
These angles have the same These angles have a common These angles have a common
vertex, BUT they don’t have a  side and lie on opposite sides of it side and a common vertex BUT
common side. BUT they don’t have a common  they don’t lie on opposite sides of
vertex. the common side. They overlap.

There are two special types of adjacent angles:
‘Adjacent complementary angles’ these are adjacent angles which add up to 90°

‘Adjacent supplementary angles’ these are adjacent angles which add up t0180° .

Adjacent complementary angles Adjacent supplementary

angles
g A 2 N 2
B,+ B,=90° ¢
o C,+ C,=180°

I:%l is the complement of Ié»z; C. is the supplement of C, ;
1 2’

éz is the complement of Iél. C, is the supplement of C
2 v
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Activity 3

1) State whether the following pairs of angles are adjacent or not. If they are not adjacent, give reasons.

2)

3)

a) 5 The two angles are NOT adjacent
4/ They do not have a common vertex
E
b) The two angles are NOT adjacent
FE They do not have a common vertex
G 1
c) H H, and H, ARE vertically opposite angles

They have a common vertex, common arm and lie on opposite sides

of the common arm

List the pairs of adjacent angles in the figure below:
J; and J, are adjacent angles

J» and J3 are adjacent angles

In the table below, give the complement and the supplement of each angle.

20° 30° 45° 90 26° 64°
Complement 70° 60° 45° 0° 64° 26°
Supplement 160° 150° 135° 90° 154° 116°
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2.3 Intersecting Lines (p 22)

o000
Revise vertically opposite angles with your group. Discuss the Worked Example with

your group and then work with your partner on Activity 4.

VERTICALLY OPPOSITE ANGLES

Vertically opposite angles are formed when two or more straight lines cross over each other.

The angles which lie opposite each other are vertically opposite angles. We call them vertically
opposite because they have the same vertex.

Four vertically opposite angles four vertically opposite angles

Marking (or imagining) an X-shape can help you spot vertically opposite angles. When you know one
angle in an X-shape, you can find the other three.

a and b are vertically opposite angles
¢ and d are vertically opposite angles

L ]
£ %

In the diagram above, the vertically opposite angles  vsertically opposite angles are equal only when two
are NOT equal. The line segments do not forman X straight line segments intersect:

shape.
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Worked Example

Find the sizes of a, b and c in this diagram. Give a reason for each answer.

The following is just ONE way of working out the angles. It uses the given
angle each time, just in case we made a mistake in the calculated angles.

The final check is useful.

SOLUTION )
.
e
105°+ b =180°
a=105° (vertically opposite angles) (angles on a straight line add up to 180°)
b = 180°—105°
=75°
~. Check .
c > b
e N
¢ +105° = 180° b=c=75° (vertically opposite angles)
(angles on a straight line add up to 180°) b=c=7%° (vertically opposite angles)

¢ =180°—-105°
=75°

Activity 4

Find the size of each lettered angle in these diagrams. Show your working clearly and give reasons for
each statement. NOTE: The angles are not drawn accurately.

1) a=85°

(vertically opposite angles)

b = 180° — 85° = 95°

(angles on a straight line add up to 180°)

c=95°

(vertically opposite angles)

2) f = 400

(vertically opposite angles)

e = 180° — 40° = 140°

(angles on a straight line add up to 180°)

d = 140°

(vertically opposite angles)

3) h = 38°

(vertically opposite angles)

i = 1800 — 38° = 142°

(angles on a straight line add up to 180°)

g = 1420

(vertically opposite angles)
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2.4 Parallel Lines (p 24)

® @ @ @ scyss the angles formed by parallel lines with your group and go through Worked
Examples 1 and 2 with them.
Work with your partner on Activity 5.

PARALLEL LINES

Parallel lines are always the same distance apart. \\\

They never meet, even if you make them longer.
On diagrams we mark parallel lines with matching arrows

A straight line which cuts parallel lines is called a transversal. |
Uans\.‘ﬁ!'sa

Some of the angles it makes with the parallels are equal or /
supplementary. /
These angles are called

e Alternate angles - /(\

e Corresponding angles -~ ™~
e Co-interior angles

Alternate Angles are formed when a transversal cuts parallel lines. Alternate angles are on alternate
sides of the transversal and between the parallel lines.

In the diagrams below, a and b are alternate angles, and x
and y are alternate angles.

.'. fz’ ,'.: ,1’ ’ . . ..
{ -~ j /,x._’ Marking (or imagining) a
¢ A+
,-'*’-gil- Z
,x <~ ora
- { _,‘f/ S

shape can help you to spot
alternate angles.
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Corresponding Angles are also formed when a transversal cuts parallel lines. Corresponding angles are
in corresponding or matching positions between the parallel lines and the transversal.

A pair of corresponding angles is marked on each diagram below.

— i —> - ;
I a/ t
— /
') I|I
/ /
+ |r _" o T
/5 Y Marking or imagining an
c=d For
shape can help you to spot
corresponding angles.

always ADD UP to 180°.

Something to help you remember which shapes to look for:

Co-interior angles are formed when a transversal cuts parallel lines. Co-interior angles exist in a C-shape
meaning both are on the left or the transversal or both on the right of the transversal. However, they

130° = 110°
50° 70°
-
/
50° + 130° = 180° 110° + 70° = 180°

Corresponding, Co-interior, Alternate

© o
o
o~ IR0 s
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Worked Example 1 A

Find the sizes of a and b in this diagram. BT
Give a reason for each answer. e <129 7hy
E &
‘ag
b
This is just ONE way of working out the lettered angles. There are others.
Solution
A _ f
By E.
C. P c Pa N
B & Pl &
‘-\A‘ A‘
b B
a = 51° (alternate angles, AB || CD) b = 129° (alternate angles, AB || CD)
Worked Example 2 8
Find the sizes of x and y in this diagram. " o
Give a reason for each answer. E .
v D
2 P
e
This is just ONE way of working out the lettered angles. There are others.
Solution
B
v® Ved
E _# - \E
X b /\ b
; 5 4 - \\\ v
* \\.‘F.{/,- * \}\F
J ~..’\'; /".'_ilji_;\.\,\
-~ c_ -
[ =]
x = 75° (corresponding angles, AB || CD) y = 105° (corresponding angles, AB || CD)
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Activity 5

Find the size of each lettered angle in these diagrams. Show your working clearly and give reasons for
each statement. NOTE: The angles are not drawn accurately.

1) \

N
X
C \F >
\1 :L-“-‘\ﬁ'j y|
N/
\
2) N .
‘j:?-ﬁ'-
e
'-.,.155=“EH |
™ | 3
B
& F 3
g ‘D
3)
\
A .
A 'um::é’*\
\
o @ Flu LI

X = 66° (corresponding angles, AB || CD)
y =114° (corresponding angles, AB || CD)
a=25° (corresponding angles, AB || CD)

b = 155° (corresponding angles, AB || CD)
c=120° (alternate angles, AB || CD)

d =180°-120° =60Q°

(angles on a straight line CFD add up to 180°)
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2.5 Using Angle Facts to Solve Problems (p 28).

o000
m Discuss Worked Examples 1 and 2 with your group and then work with your partner on

Activity 6.

Worked Example 1

Use the given information on the diagram
to find the values of the angles marked
with the letters a and b.

Give reasons for statements.

Looking at the diagram, there are straight lines which cross over each other so there will be vertically
opposite angles and angles around a point. Adjacent angles are also formed.

We can choose to find either a or b first as the results do not affect each other.

Solution
20° 4+ a + 110° = 180° (angles on straight line CMD add up to 180°)
a =180° —20° — 110°
=180°-130°
=50°
So, b = 20° (vertically opposite angles)
Worked Example 2 oy
Pr \ b

Find the values of a, x, b and c using the hhh"“ﬁa ) #f_ﬁf"

information given on the diagram

HINT: as you work out the value of a f,ﬁ B \ax —
variable, fill it in in pencil on the diagram. "f_:/f’ \ —_B
=

Solution
X +a+5x=180° (angles on straight line FD add up to 180°)
but a=3x (vertically opposite angles)
SoX+ 3x + 5x =180°
9x = 180°
x=20°
a=3(20°) = 60°
C=X (vertically opposite angles)
c=20° *
b =5x (vertically opposite angles)
=5(20°)
b =100°
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Activity 6

1) Determine the size of the small letters in each diagram. Give reasons for each statement.
a) x+ (x +100°) = 180°

< (angles on straight line ADB add up to 180°)
B 2x+100°=180°
x+100°
~ 2x =180°—100°
A ° = 80°
S0, x =% = 40°
2
b) 50° + x = 180° (angles on line APB add up to 180°)
x =180°—50°
= 130°

and y = 130° (vertically opposite angles are equal)

2) DC 1CB,ECD=10°ECA=x. DCB =90° (given)
Find the size of x.
x+10°+90° = 180°
D (angles on straight line ACB add up to 180°)
So, x = 180° —10° — 90°
= 80°
00
Al
A c B
3) Ml = 130°, Mg =X, M4 = 90° x +90°=130°

Find the size of x, M, and Ms

(vertically opposite angles, AB and UT intersect)

So, x = 40°

90° + x + M, = 180°

(angles on straight line UMT add up to 180°)

S0,90° + 40° + M, = 180°

MZ = 50°

M5=MZ =50°

(vertically opposite angles, AB and UT intersect)
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Activity 6 (continued)

4) f =100° (vertically opposite angles, AB and QP intersect)

A B g +100°=180° (angles on straight line PQ add up to 180°)
' ' D g = 180°—100° = 80°

e=g=80° (vertically opposite angles, AB and PQ intersect)

a = 100° (alternate angles, AB || CD)

c=a=100° (vertically opposite angles, CD and QP intersect)

HINT: Mark each angle thatyou 44 3= 180°  (angles on straight line PQ add up to 180°)

find on the diagram as you write it
down. d = 180° - 100° = 80°

b =d =100° (vertically opposite angles, CD and QP intersect)
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2.6 Planning Session (p 30)

o000
First complete the Post Workshop Activity and hand it in.
Then, work with the whole class on this Activity

The topics you asked for was Constructions and Straight Line Geometry.
However, as you can see, there is a lot of work under these topics.

Discuss with the class the following

1) Does the work covered today meet your needs?
2) What do you think should have been left out? And what still needs to be added in?
3) How are you going to manage your time with the teachers so that you cover everything in this handout?
4) The topics suggested for the JiT 3 are “Surface Area and Volume” and “Functions and Relations”.
- Are you happy with these topics?

- What particularly would you like to be covered?

2019 JiT 2 Grades 8 and 9 Facilitator’s Guide Page 37 of 38



