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The angle between a line and a plane (3)
	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:
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Learning unit: More about 3-D Figures – The angle between a line and a plane (3)
The angle between a line and a plane (3)
Question 1
In each of the following figures of the right rectangular pyramid VABCD, M and N are respectively the mid-points of AB and CD, and O is the centre of the base ABCD, VO is the altitude of the pyramid. Draw the right-angled triangle formed by the line segment in the figure and its projection on the plane ABCD, and mark its right angle. Name the projection and angle between the line and the base plane in the space provided. If you need help, open the PowerPoint file “Pyramid.pps” (see the following figure). The red point in the file can be dragged along AB and AD. 
[image: image1.png]S 2 1 Hold down the right mouse button and drag to change the view angle.
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Projection of VA on the plane ABCD:         

Angle between VA and the plane  ABCD:         
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Projection of VM on the plane ABCD:         

Angle between VM and the plane ABCD:         
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Projection of VB on the plane ABCD:         

Angle between VB and the plane ABCD:         
	(d)
	[image: image5.emf]�

N

�

M

�

O

�

D

�

C

�

B

�

A

�

V


Projection of VN on the plane ABCD:         

Angle between VN and the plane ABCD:         

	(e)
	[image: image6.emf]�

N

�

M

�

O

�

D

�

C

�

B

�

A

�

V


Projection of VD on the plane ABCD:         

Angle between VD and the plane ABCD:         
	
	


Question 2
Open the PowerPoint “Pyramid.pps”, press “Q2”, the following figure is shown. 
[image: image7.png]Q Hold down the right mouse button and drag to change the view angle.





In the figure, OABC is a triangular pyramid, in which ( AOB = 90( and CO is the altitude. P is a point on AB. The red point can be dragged along AB. 
In each of the following figures, draw the right-angled triangle formed by the line segment in the figure and its projection on OAB, and mark its right angle. Name the projection and angle between the line and the base plane in the space provided.
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Projection of CA on the plane OAB:         

Angle between CA and the plane OAB:         
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Projection of CP on the plane OAB:         

Angle between CP and the plane OAB:         
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Projection of CB on the plane OAB:         

Angle between CB and the plane OAB:         
	(d)
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Projection of CA on the plane OAB:         

Angle between CA and the plane OAB:         


Question 3
Press “Q3”, the following figure is shown.
[image: image12.png]S !2 Hold down the right mouse button and drag to change the view angle.





(a)
Drag the red point along AB back and forth, observe the length of the projection of the line segment joining V and the red point on the plane ABCD, and the angle between the line segment and the plane ABCD.


(i)
Which line segment has a shortest projection on the plane ABCD? 
(ii)
Name the largest angle between the line segment and the plane ABCD.
(b)
Drag the red point along AD back and forth, observe the length of the projection of the line segment joining V and the red point on the plane ABCD, and the angle between the line segment and the plane ABCD. 

(i)
Which line segment has a shortest projection on the plane ABCD? 

(ii)
Name the largest angle between the line segment and the plane ABCD.
Learning unit: More about 3-D Figures – The angle between a line and a plane (3)
The angle between a line and a plane (3) (Answer)
Question 1

In each of the following figures of the right rectangular pyramid VABCD, M and N are respectively the mid-points of AB and CD, and O is the centre of the base ABCD, VO is the altitude of the pyramid. Draw the right-angled triangle formed by the line segment in the figure and its projection on the plane ABCD, and mark its right angle. Name the projection and angle between the line and the base plane in the space provided. If you need help, open the PowerPoint file “Pyramid.pps” (see the following figure). The red point in the file can be dragged along AB and AD. 
[image: image13.png]S 2 1 Hold down the right mouse button and drag to change the view angle.





	(a)
	[image: image14.emf]�

N

�

M

�

O

�

D

�

C

�

B

�

A

�

V


Projection of VA on the plane ABCD: OA  

Angle between VA and the plane ABCD:  (VAO 
	(b)
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Projection of VM on the plane ABCD:   OM    

Angle between VM and the plane ABCD: (VMO  
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Projection of VB on the plane ABCD:     OB    

Angle between VB and the plane ABCD:   (VBO  
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Projection of VN on the plane ABCD:  ON  

Angle between VN and the plane ABCD:  (VNO 
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Projection of VD on the plane ABCD:   OD
Angle between VD and the plane ABCD:  (VDO    
	
	


Question 2

Open the PowerPoint “Pyramid.pps”, press “Q2”, the following figure is shown. 

[image: image19.png]Q Hold down the right mouse button and drag to change the view angle.





In the figure, OABC is a triangular pyramid, in which ( AOB = 90( and CO is the altitude. P is a point on AB. The red point can be dragged along AB. 

In each of the following figures, draw the right-angled triangle formed by the line segment in the figure and its projection on the plane OAB, and mark its right angle. Name the projection and angle between the line and the base plane in the space provided.
	(a)
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Projection of CA on the plane OAB:   OA  

Angle between CA and the plane OAB:  (OAC 
	(b)
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Projection of CP on the plane OAB:  OP    

Angle between CP and the plane OAB:   (OPC    
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Projection of CB on the plane OAB:   OB  

Angle between CB and the plane OAB:  (OBC    
	(d)
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Projection of CA on the plane OAB:  OC    

Angle between CA and the plane OAB:  (OCA


Question 3

Press “Q3”, the following figure is shown.

[image: image24.png]S !2 Hold down the right mouse button and drag to change the view angle.





(a)
Drag the red point along AB back and forth, observe the length of the projection of the line segment joining V and the red point on the plane ABCD, and the angle between the line segment and the plane ABCD.


(i)
Which line segment has a shortest projection on the plane ABCD? 


VM

















(ii)
Name the largest angle between the line segment and the plane ABCD.

(VMO















(b)
Drag the red point along AD back and forth, observe the length of the projection of the line segment joining V and the red point on the plane ABCD, and the angle between the line segment and the plane ABCD. 


(i)
Which line segment has a shortest projection on the plane ABCD? 


VN

















(ii)
Name the largest angle between the line segment and the plane ABCD.

(VNO













    

The teacher distributes the worksheet “The angle between a line and a plane (3)”. 


In each of the given figures of pyramids, students are required to draw the right-angled triangle formed by the given line segment and its projection on the base plane, and mark its right angle, and name the projection and angle between the line and the base plane in the space provided. If they need help, they can use the PowerPoint file “� HYPERLINK "Pyramid.pps" ��Pyramid.pps�” to complete the worksheet. �(Cabri 3D Ver 2.0 (or above) must be installed first. A free evaluation copy can be downloaded.)


Finally, students drag a line segment on the slant face to different positions and observe its projection on the base plane, and name the shortest projection and the largest angle between the line and the base. 
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