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Angles

page 137
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Measuring Angles (no angels please)

Types of Angle:

Page 138
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Angles

size my actual fred's actual my points
fred's
points

Take some scrap paper.
Fold to make a straight line.
Fold again to make a 450 angle.
Use that to help you estimate..

page 139 qu 4 bottom row only
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Perpendicular lines

Lines that are perpendicular 
are at...............to each other

Parallel Lines

Lines that are parallel never meet. They 
are like train tracks.
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Angles and straight lines

Angles on a straight line total 1800

Angles round a point total 3600.

page 139 ex 7.3
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Vertically opposite angles

In your book draw two intersecting lines. 
Measure all 4 angles.

Demonstrate on geometers sketchpad
p231
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Triangles

Can you name 4 different types of triangle?

Angles in a triangle

On scrap paper make a triangle..

Angles in a triangle total....

a

b c
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500

400 700

300 800
400

1000

Find the size of the missing angles

page 140 ­ 141
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Parallel lines

Measure all 8 
angles

Alternate angles are equal.

Page 143 Ex 7.6

Corresponding angles are equal

Page 145 Ex 7.7
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Constructing triangles

You will need: a protractor,  a ruler and pencil.

1. One side and 2 angles

AC
 = 1

2.4
cm
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2. 2 sides and an angle

AC 
= 12

.4cm
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Quadrilaterals

Working in pairs how many different ones can 
you name and draw? There are 7!

Which ones have parallel sides?

Which ones have 
right angles?                

                   ?
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Quadrilaterals

On paper draw a quadrilateral. Mark the 4 angles 
a,b,c,d. 
Tear them from the shape and put them together.

a b

c

d

Tear along the 
dotted lines!

Proof that the angle sum of a 
quadrilateral is 3600

Draw a pentagon. 
Find out the angle sum of a pentagon.Do the same for the other polygons:

Name no of 
sides

no of 
triangles

Angle
sum

3
4
5
6
7
8

Extension: p147 qu 6
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1350

Using Angle rules
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a rectangle

a rhombus



17

a rhombus

a kite
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St. Bede’s Mathematics Dept.

       Geometrical Reasoning; Y7SSM2




Year 7: Shape, Space and Measures 2

Geometrical Reasoning: Lines, Angles & Shapes


Core objectives for the unit:


		A   Use correctly the vocabulary, notation and labelling conventions for lines, angles and shapes.



		B   Identify parallel and perpendicular lines; know the sum of angles at a point, on a straight line and in a triangle and recognise vertically opposite angles.



		C   Begin to identify and use angle, side and symmetry properties of triangles and quadrilaterals.



		D   Use conventions and notation for 2-D coordinates in all four quadrants; find coordinates of points determined by geometric information.



		E   Use angle measure; distinguish between and estimate the size of acute, obtuse and reflex angles.





This is a 3-hour unit.


In Year 6 students should have:


· Recognise and estimate angles


· Use a protractor to measure and draw acute and obtuse angles to the nearest degree


· Check that the sum of the angles in a triangle is 180o, e.g. by paper folding or measuring


· Check angles in a triangle or around a point


· Read and plot co-ordinates in all four quadrants


		Objectives and key vocab

		Oral and Mental Starter

		Main Activity

		Plenary



		A, C, D, E


Angle


Acute


Obtuse


Reflex


Right angle


Protractor




		Resources: Plates


Plate activity.


Ask students to show examples of estimated angles using plates.  Emphasise key vocab of acute, obtuse and reflex.

Questions could include:


‘Show me an acute angle’


‘Show me an angle of about 100o.  What sort of angle is this?’ etc.

		Resources: Protractors.


Introduction:  Walking activity.  Position three students around the room. Ask fourth student to walk from one student to second to third.  Ask fifth student to illustrate this journey on the board ‘I’d like you to draw the journey as it happens’.  Label the points in the journey and ask students to describe journey, emphasising the angle turned through.  Draw out links to labelling conventions for angles and lines.


Model labelling conventions for angles and lines.


Activity sheet 1 using labelling conventions and estimating and measuring angles. (May need to model using a protractor).




		Ask students to shut their eyes.  Ask them to imagine a set of axes which go to 5 in each direction.  There is a triangle on these axes.  One of the points of the triangle is at (2, 0).  The next vertex is at (4, 0) and the final corner is at (3, 5).  What sort of triangle is it?  Estimate the angles in the triangle.  Now draw the triangle and measure the angles.  How accurate were your estimates? 



		A, B, E

		 Put up OHT1 The Tennis Court.  Ask students to give examples of names of lines which are parallel.  Ask for examples of lines which are perpendicular.  Ensure students use the correct notation for labelling.  Introduce convention for labelling parallel lines and lines of equal length.

		Ask the whole class to stand up and face the board, sticking their right arm straight out in front of them.  Ask them all to turn 90o to the right.  (Could ask for vocab of right angle.)  How many more degrees do they need to turn to face the back of the room?  Why?  Now ask them to face the front again.  Ask them all to turn 40o to the right.  (Could ask for vocab of acute angle.)  How many more degrees do they need to turn to face the back of the room?  Why?  How can they represent this in a diagram?  Ask one student to draw a plan of a classmate turning the appropriate number of degrees. Link to idea of angles on a straight line summing to 180o.


Now repeat the same idea but with angles around a point.  Encourage the students to see angles as a turn / dynamic concept rather than a static one (the diagrams are representations of this dynamic concept).


Draw an example question of vertically opposite angles on the board, giving one angle.  By strategically covering angles, encourage children to find all of the missing angles.  What do they notice about the vertically opposite angles?  Ask them what would happen to all of the angles if you rotated one of the lines (could use straws or sticks for this activity).  Establish that vertically opposite angles will always be equal.


Key Maths 71pg 222, Ch2 and Key Maths 72 pg 227 Ch2 has a range of exercises practising angles on a straight line, angles at a point, vertically opposite angles and miscellaneous practice.

		Ask students to summarise in their own words, what the key points of today’s lesson are.  If they could remember only one of the three angle facts which one would it be and why?  Encourage students to explain their reasons.


Homework: record examples of parallel and perpendicular lines in their environment.






		B, C, D

		Show OHT2, with x and y-axes from –5 to 5 and the points (-2, 1) and (2, 1) marked.  Tell students that these are two vertices of a quadrilateral.  What could the quadrilateral be and where would the vertices have to be to make this quadrilateral.

		Resources: Scissors, paper, (clock face for plenary)


Ask all students to draw a triangle on paper and cut it out.  Students to tear off corners and put together to form a straight line.  Ask students what they remember about angles on a straight line.  Discuss the fact that you have demonstrated that angles in a triangle sum to 180o.  Explain that this is true for all the triangles that they have drawn and that they have all drawn different triangles.  (They have not proved anything and it is important that the word proof is not used!)


Model an example of calculating angles in triangles.  Key Maths 72, pg 235, Ex 10:11 and Ex 10:12 and/or Key Maths 71, pg 229, Ex 10:11 and 10:12  (Encourage effective choice of using calculator where appropriate.)

		Show students a clock face.  Ask them to imagine that joining the numbers 1, 4 and 10 on the face has made a triangle.  Ask students if they can tell you the sizes of the angles in the triangle.


Which points could you join up to make an isosceles triangle?  What about an equilateral triangle?  What about scalene?








Appendix:


Additional resources:


Framework Supplement of Examples:
Objective A
Pg 178


Objective B
Pg 180, 182


Objective C
Pg 184


Objective D
Pg 218


Objective E
Pg 232


Key Maths 71



Section 10, pg 215, Angles





Key Maths 72



Section 10, pg 219, Angles


OHT 1


The Tennis Court


[image: image1.wmf]






Activity Sheet 1


How Well Can I Estimate?














 


		Angle

		Acute, right or obtuse?

		Estimate

		Measurement

		Points



		(ABC

		

		

		

		



		(CEF

		

		

		

		



		(JHK

		

		

		

		



		(KJH

		

		

		

		



		(LMN

		

		

		

		



		(MLN

		

		

		

		



		Score the following points for your estimate:


· 0 – 5 degrees out, score 10 points


· > 5 degrees but ≤ 10 degrees out, score 5 points


· > 10 degrees but ≤ 20 degrees out, score 2 points

· > 20 degrees out, score 0 points
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Angles and polygons







With a pencil and ruler 

make a polygon

-any polygon







With a pencil and ruler 

make a polygon

-any polygon







Extend all the sides, working either clockwise or anti-clockwise







Extend all the sides, working either clockwise or anti-clockwise







Measure the size of all the external angles

a

b

c

d

e







Find the total of all your angles

a

b

c

d

e







The external angles of a polygon add up to 3600









Now we are only going to look at regular polygons







Can you name regular polygons with

		8 sides

		6 sides

		5 sides

		4 sides

		3 sides









Below is a regular hexagon







We need to find the size of its interior and exterior angles



a







“a” is the interior angle



a







We find the exterior angle by extending one of the sides of the hexagon



a







We find the exterior angle by extending one of the sides of the hexagon



a







We find the exterior angle by extending one of the sides of the hexagon



a

b







“b” is an exterior angle



a

b







What do you know about a and b?





a

b







How could we find the size of a or b?

Could we add some construction lines to help?





a

b







How could we find the size of a or b?

Could we add some construction lines to help?





b







What information do we now have?





b







Now sketch an octagon in your book.

Find the sizes of the interior and exterior angles.







Sketch an n sided polygon in your book.

Find the sizes of the interior and exterior angles.







Sketch an n sided regular polygon in your book.

Find the sizes of the interior and exterior angles.







In a regular polygon:

		The angle at the centre = 360 / n

		The exterior angle = 360 / n

		The interior angle = 1800 _  the exterior angle















What do mathematicians call a missing parrot?

A poly-gon

The old ones are the best ones!
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