The properties of angles related with parallel lines

Key stage: 3
Dimension: Measures, Shape and Space
Learning Unit: Angles related with Lines and Rectilinear Figures
Basic Competency:
KS3-MS7-2: Students can use the angle properties associated with intersecting lines/parallel lines to solve simple geometric problems.

Learning target:
Students can recognize the properties of the angles related with parallel lines including corresponding angles, alternate angles and interior angles on the same side of the transversal.

Teaching suggestions:
	Session
	Teaching sequence
	Teaching materials

	Introduction
	1. Review the definition of corresponding angles, alternate angles and interior angles on the same side of the transversal. Then show the results of the classification game again. (The game mentioned can be found in the lesson plan “Recognition of corr. angles, alt. angles and int. angles on same side”)
2. Students are asked to observe the three types of angles: corresponding angles, alternate angles and interior angles on the same side of the transversal. For each type of angles, they need to find out the difference between the angles related with parallel lines and non-parallel lines, and then explore the properties of angles related with parallel lines.

	Result of the classification game

	Discussion
	1. 4 students in a group. Each group has 3 word cards (corresponding angles, alternate angles, interior angles on the same side of the transversal) and a set of 12 picture cards with different types of angles.
* Those 12 picture cards of angles are used in the 
	lesson plan “Recognition of corr. angles, alt. angles 
	and int. angles on same side” before. 
	Picture cards:
Different types of angles
(with dotted-line version)
Word cards:
Name of different type of angles


	Session
	Teaching sequence
	Teaching materials

	
	Teachers can use transparencies to make those picture cards this time, so that students can overlap the cards for easy comparison. Teachers may also use the dotted-line version of the cards instead of transparencies.
2. According to the word cards, each group of students re-categorize the 12 pairs of angles.
3. Students discuss about their observations with each other, finding out the properties of each type of angles related with parallel lines. They should think of a method to verify those properties.
Example
Property: Pairs of corresponding angles formed by the intersection of two parallel lines and their transversal are equal.
Verification: Cut a pair of corresponding angles, overlap the cards to compare.
After discussion, students in each group can divide their work on verification.
4. 3 groups of students are chosen for reporting their findings, with each group reporting the property of one type of angles related with parallel lines. Students should explain how they carry out the verification.

	Scissors

	Consolidation
	1. The powerpoint “properties of angles related with parallel lines” is shown to the students as a summary. Other methods of verification are also shown.
2. Show examples to students with the same powerpoint, introducing how the properties of corresponding angles, alternate angles and interior angles on the same side of the transversal related with parallel lines can be applied to solve geometric problems.

	Powerpoint:
“properties of angles related with parallel lines”


	Session
	Teaching sequence
	Teaching materials

	
	3. Students complete worksheet (1), then check the answers with the teacher.
* Worksheet (2) includes more challenging questions. 	Teachers can distribute to students when it is 	suitable for them.
	Worksheet
(1) and (2)

	Conclusion
	When a pair of parallel lines AB and CD intersect their transversal PQ, the corresponding angles, alternate angles and interior angles on the same side of the transversal formed have the following properties:
a) The corresponding angles are equal.
(Abbreviation: corr.∠s, AB//CD)
b) The alternate angles are equal.
(Abbreviation: alt.∠s, AB//CD)
c) The interior angles on the same side of the transversal are supplementary. 
(Abbreviation: int.∠s, AB//CD)
[bookmark: _GoBack]* Supplementary: The sum of the two angles is 
	180.
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Picture cards: different types of angles
	[image: ]Corresponding angles
(Fig.4)

	[image: ]Corresponding angles
(Fig.8)


	[image: ]Alternate angles
(Fig.1)

	[image: ]Alternate angles
(Fig.7)


	[image: ]Interior angles on the same side of the transversal
(Fig.2)

	[image: ]Interior angles on the same side of the transversal
(Fig.5)






Picture cards: different types of angles
	[image: ]Corresponding angles
(Fig.12)

	[image: ]Corresponding angles
(Fig.13)


	[image: ]Alternate angles
(Fig.10)

	[image: ]Alternate angles
(Fig.15)


	[image: ]Interior angles on the same side of the transversal
(Fig.9)

	[image: ]Interior angles on the same side of the transversal
(Fig.16)




Picture cards: different types of angles (dotted-line version) 
	[image: ]
Corresponding angles
(Fig.4)

	[image: ]
Corresponding angles
(Fig.8)


	[image: ]
Alternate angles
(Fig.1)

	[image: ]
Alternate angles
(Fig.7)



*Please cut along the dotted line.
	[image: ]
Interior angles on the same side of the transversal
(Fig.2)

	[image: ]Interior angles on the same side of the transversal
(Fig.5)


	[image: ]
Corresponding angles
(Fig.12)

	[image: ]
Corresponding angles
(Fig.13)



Picture cards: different types of angles (dotted-line version)

Picture cards: different types of angles (dotted-line version) 
	[image: ]
Alternate angles
(Fig.10)

	[image: ]
Alternate angles
(Fig.15)


	[image: ]
Interior angles on the same side of the transversal
(Fig.9)

	[image: ]
Interior angles on the same side of the transversal
(Fig.16)
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Word Cards

	Corresponding Angles
	Alternate Angles

	Interior Angles
 on the same side of
the transversal
	





 Result of the sorting gameFig. 9


	Corresponding AnglesFig. 13
Fig. 4
Fig. 12
Fig. 8

	Alternate AnglesFig. 7
Fig. 1
Fig. 10
Fig. 15

	Interior Angles 
on the same side of the transversalFig. 2
Fig. 5
Fig. 16

	None of themFig. 3
Fig. 6
Fig. 14
Fig. 11
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