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The angle between two planes 
	Key Stage
	：
	3

	Dimension
	：
	Measures, Shape and Space Dimension

	Learning Unit
	：
	More about 3-D Figures

	Basic Competency
	：
	KS3-MS8-5

Name

(i)
the projection of an edge on a horizontal/vertical plane

(ii)
the angle between a line and a horizontal/vertical plane

(iii)
the angle between 2 planes, one of the planes being horizontal/vertical


Introduction:
[image: image21.wmf] 

 

 

 

 

+

 


[image: image22.wmf] 

 

 

 

 

+

 

[image: image23.wmf] 

 

 

 

 

+

 




Learning unit: More about 3-D Figures – The angle between two planes 
The angle between two planes 
Question 1
Open the PowerPoint file “2Planes.pps”, press ‘Start’ and you can see the following figure:
[image: image1.png]m Hold down the right mouse button and drag to change the view angle.

c





The figure shows two overlapping rectangles ABCD and ABC’D’.
Hold down the right mouse button and drag to change the view angle.

Drag the green point C’ to rotate the plane ABC’D’ about AB. The angle marked in yellow is the angle between the two planes.

(a)
Name the line of intersection of ABCD and ABC’D’.
(b)
Name the angle between ABCD and ABC’D’.
(c)
Drag the red point to A. 

Name another angle between ABCD and ABC’D’.
(d)
In Fig. 1, P is a point on AB.

At P, draw the angle between ABCD and ABC’D’. Label this angle by , and mark the right angles involved. 
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Fig. 1
Question 2
Press ‘Q2’, the following figure is shown:
[image: image3.png]Q Hold down the right mouse button and drag to change the view angle.

B Draginthis direction





The figure shows two identical trapeziums ABCD and ABC’D’.

Hold down the right mouse button and drag to change the view angle.

Drag the green point C’ to rotate ABC’D’ about AB, observe the change of (CBC’ and  (DAD’.
(a)
(i)
Are (CBC’ and (DAD’ equal?





Yes (
No (

(ii)
Is (CBC’ the angle between ABCD and ABC’D’ ?

Yes (
No (

(iii)
Is ( DAD’ the angle between ABCD and ABC’D’ ?

Yes (
No (
(b)
Drag the blue point to any position between AB.
In each of Fig. 2 to Fig. 4, at the position of “×” draw the angle between ABCDand ABC’D’. Label the angle as , and mark the right angles involved.
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Fig. 2





Fig. 3




Fig. 4

Question 3
Press ‘Q3’, the following figure is shown:

[image: image7.png]Q3

Hold down the right mouse button and drag to change the view angle.





The figure shows a right rectangular pyramid with altitude VO, M and N are the mid-points of AB and AD respectively.
(a)
Name the line of intersection of ABCD and VAB.
(b)
Is VM perpendicular to AB? Why?
(c)
Drag the red point along AB back and forth. Name the angle between ABCD and VAB.
(d)
In Fig. 5, draw the angle between ABCD and VAB. Label the angle as , and mark the right angles involved. 
(e)
In Fig. 6, draw the angle between ABCD and VAD. Label the angle as , and mark the right angles involved. 
(If you need help, you can drag the black point at D).
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Fig. 6

Question 4
Press ‘Q4’, the following figure is shown:

[image: image10.png]S 24( a ! Hold down the right mouse button and drag to change the view angle.

A

Drag in tis direction





The figure shows a cuboid ABCDEFGH。

(a)
(i)
Name the line of intersection of ABHE and ABCD.
(ii)
Give TWO names of the angle between ABHE and ABCD. 
(If you need help, drag the red point.)
(b)
Press the “Q4(b)” button. 
(i)
Name the line of intersection of ABHE and CDEH.
(ii)
Give TWO names of the angle between ABHE and CDEH. 
(If you need help, drag the red point.)
(c)
Press the “Q4(c)” button. 

(i)
Name the line of intersection of ABHE and BCHG.
(ii)
Give TWO names of the angle between ABHE and BCHG. 
(If you need help, drag the red point.)
Learning unit: More about 3-D Figures – The angle between two planes 
The angle between two planes （Answer）
Question 1

Open the PowerPoint file “2Planes.pps”, press ‘Start’ and you can see the following figure:

[image: image11.png]m Hold down the right mouse button and drag to change the view angle.

c





The figure shows two overlapping rectangles ABCD and ABC’D’.

Hold down the right mouse button and drag to change the view angle.

Drag the green point C’ to rotate the plane ABC’D’ about AB. The angle marked in yellow is the angle between the two planes.

(a)
Name the line of intersection of ABCD and ABC’D’.

AB

















(b)
Name the angle between ABCD and ABC’D’.

(CBC’

















(c)
Drag the red point to A. 


Name another angle between ABCD and ABC’D’.

(DAD’

















(d)
In Fig. 1, P is a point on AB.

At P, draw the angle between ABCD and ABC’D’. Label this angle by , and mark the right angles involved. 
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Question 2

Press ‘Q2’, the following figure is shown:

[image: image13.png]Q Hold down the right mouse button and drag to change the view angle.

B Draginthis direction





The figure shows two identical trapeziums ABCD and ABC’D’.

Hold down the right mouse button and drag to change the view angle.

Drag the green point C’ to rotate ABC’D’ about AB, observe the change of (CBC’ and  (DAD’.

(a)
(i)
Are (CBC’ and (DAD’ equal?





Yes (
No (

(ii)
Is (CBC’ the angle between ABCD and ABC’D’ ?

Yes (
No (

(iii)
Is ( DAD’ the angle between ABCD and ABC’D’ ?

Yes (
No(
(b)
Drag the blue point to any position between AB.
In each of Fig. 2 to Fig. 4, at the position of “×” draw the angle between ABCDand ABC’D’. Label the angle as , and mark the right angles involved.
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Fig. 2





Fig. 3




Fig. 4

Question 3

Press ‘Q3’, the following figure is shown:

[image: image17.png]Q3

Hold down the right mouse button and drag to change the view angle.





The figure shows a right rectangular pyramid with altitude VO, M and N are the mid-points of AB and AD respectively.
(a)
Name the line of intersection of ABCD and VAB.

AB

















(b)
Is VM perpendicular to AB? Why?

Yes, because VAB is an isosceles triangle.








(c)
Drag the red point along AB back and forth. Name the angle between ABCD and VAB.

(VMO
















(d)
In Fig. 5, draw the angle between ABCD and VAB. Label the angle as , and mark the right angles involved. 

(e)
In Fig. 6, draw the angle between ABCD and VAD. Label the angle as , and mark the right angles involved. 
(If you need help, you can drag the black point at D).
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Question 4

Press ‘Q4’, the following figure is shown:

[image: image20.png]S 24( a ! Hold down the right mouse button and drag to change the view angle.

A

Drag in tis direction





The figure shows a cuboid ABCDEFGH。

(a)
(i)
Name the line of intersection of ABHE and ABCD.

AB
















(ii)
Give TWO names of the angle between ABHE and ABCD. 
(If you need help, drag the red point.)

(DAE and (CBH














(b)
Press the “Q4(b)” button. 

(i)
Name the line of intersection of ABHE and CDEH.

EH
















(ii)
Give TWO names of the angle between ABHE and CDEH. 
(If you need help, drag the red point.)

(AED and (BHC














(c)
Press the “Q4(c)” button. 

(i)
Name the line of intersection of ABHE and BCHG.

BH

















(ii)
Give TWO names of the angle between ABHE and BCHG. 
(If you need help, drag the red point.)

90(

















The teacher distributes the worksheet “The angle between two planes”.


Students use the PowerPoint file “�HYPERLINK "2Planes.pps"��2Planes.pps�” to complete the activities in the worksheet.�(Cabri 3D Ver 2.0 (or above) must be installed first. A free evaluation copy can be downloaded.)


In the dynamic 3D figures of the PowerPoint, students drag the red point and observe the angle between the two planes. Students then name the angle, and draw the angle between the two planes in the figures provided.
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