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The angle between a line and a plane (1)
	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 (1)
The angle between a line and a plane (1) 
Question 1
Open the PowerPoint file “Cuboid.pps”, press ‘Start’ and you can see the following figure:
[image: image1.png]Hold down the right mouse button and drag to change the view angle.





The figure shows a cuboid ABCDEF. The green point P can be dragged along AB. Hold down the right mouse button and drag to change the view angle. 
(a)
A line perpendicular to the plane ABCD is drawn from E, the intersection between the perpendicular line and the plane ABCD is called the foot of perpendicular from E to the plane ABCD. 
(i)
Name the foot of perpendicular from E to the plane ABCD.
(ii)
Name the projection of EP on the plane ABCD.
(iii)
Name the angle between EP and the plane ABCD.
(b)
Drag the green point P to the position of A, and then drag it slowly towards B, observe the change of the projection of EP on the plane ABCD and the angle between EP and the plane ABCD. 
(i)
When P is dragged from A to B, does the projection of EP on the plane ABCD change?

Yes (
No (
(ii)
When P is dragged from A to B, does the angel between EP and the plane ABCD change?

Yes (
No (
Question 2
Press ‘Q2’, the following figure is shown:
[image: image2.png]Q Hold down the right mouse button and drag to change the view angle.





The figure shows a cuboid ABCDEFGH. The red point and green point can be dragged along EH and AB respectively. M is the mid-point of CD, and N is the mid-point of EH.
Hold down the right mouse button and drag to change the view angle.
(a)
Drag the red and green points to E and A respectively. 
(i)
Name the foot of perpendicular from E to the plane ABCD.
(ii)
Name the projection of EA on the plane ABCD.
(iii)
Name the angle between EA and the plane ABCD.
(b)
Keep the red point at E, drag the green point to B. 
(i)
Name the foot of perpendicular from E to the plane ABCD.
(ii)
Name the projection of EB on the plane ABCD.
(iii)
Name the angle between EB and the plane ABCD.
(iv)
In the following figure, draw the right-angled triangle formed by EB and its projection on the plane ABCD, and mark its right angle. 
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(c)
Drag the red and green points to H and A respectively.
(i)
Name the foot of perpendicular from H to the plane ABCD.
(ii)
Name the projection of HA on the plane ABCD.
(iii)
Name the angle between HA and the plane ABCD.
(iv)
In the following figure, draw the right-angled triangle formed by HA and its projection on the plane ABCD, and mark its right angle. 
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(d)
Drag the red point to N, keep the green point at A. 
(i)
Name the foot of perpendicular from N to the plane ABCD.
(ii)
Name the projection of NA on the plane ABCD.
(iii)
Name the angle between NA and the plane ABCD.
(iv)
In the following figure, draw the right-angled triangle formed by NA and its projection on the plane ABCD, and mark its right angle. 
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Question 3
Press ‘Q3’, the following figure is shown:
[image: image6.png]@ Hold down the right mouse button and drag to change the view angle.





(a)
Drag the green point and the red point to E and A respectively.

(i)
Name the foot of perpendicular from A to the plane CDEH.
(ii)
Name the projection of EA on the plane CDEH.
(iii)
Name the angle between EA and the plane CDEH.
(b)
Keep the green point at E, drag the red point to B. 
(i)
Name the foot of perpendicular from B to the plane CDEH.
(ii)
Name the projection of EB on the plane CDEH.
(iii)
Name the angle between EB and the plane CDEH.
(iv)
In the following figure, draw the right-angled triangle formed by EB and its projection on the plane CDEH, and mark its right angle. 
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(c)
Drag the green point and the red point to H and A respectively. 
(i)
Name the foot of perpendicular from A to the plane CDEH.
(ii)
Name the projection of HA on the plane CDEH.
(iii)
Name the angle between HA and the plane CDEH.
(iv)
In the following figure, draw the right-angled triangle formed by HA and its projection on the plane CDEH, and mark its right angle. 
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(d)
Drag the green point to N, keep the red point at A. 
(i)
Name the foot of perpendicular from A to the plane CDEH.
(ii)
Name the projection of NA on the plane CDEH.
(iii)
Name the angle between NA and the plane CDEH.
(iv)
In the following figure, draw the right-angled triangle formed by NA and its projection on the plane CDEH, and mark its right angle. 
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Question 4
In each of the following figures, draw the right-angled triangle formed by the given line segment and its projection on the shaded plane, and mark its right angle. Write down the names of the projection and the angle between the line and the shaded plane in the space provided. If you need help, you may use the figures of the PowerPoint in Question 4 (see the following figure).

[image: image10.png]% Hold down the right mouse button and drag to change the view angle.
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Projection of DG on the plane ABCD:         
Angle between DG and the plane ABCD:           
	(b)
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Projection of DG on the plane BCHG:         
Angle between DG and the plane BCHG:         
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Projection of DG on the plane CDEH:         
Angle between DG and the plane CDEH:         
	(d)
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Projection of FC on the plane ABCD:         
Angle between FC and the plane ABCD:         

	(e)
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Projection of FC on the plane CDEH:         
Angle between FC and the plane CDEH:         
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Projection of FC on the plane BCHG:         
Angle between FC and the plane BCHG:         
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Projection of EC on the plane BCHG:         
Angle between EC and the plane BCHG:         
	(h)
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Projection of EC on the plane ABCD:         
Angle between EC and the plane ABCD:         

	(i)
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Projection of EB on the plane BCHG:         
Angle between EB and the plane BCHG:         
	
	


Learning unit: More about 3-D Figures – The angle between a line and a plane (1)
The angle between a line and a plane (1) (Answer)
Question 1

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

[image: image20.png]Hold down the right mouse button and drag to change the view angle.





The figure shows a cuboid ABCDEF. The green point P can be dragged along AB. Hold down the right mouse button and drag to change the view angle. 

(a)
A line perpendicular to the plane ABCD is drawn from E, the intersection between the perpendicular line and the plane ABCD is called the foot of perpendicular from E to the plane ABCD. 
(i)
Name the foot of perpendicular from E to the plane ABCD.

D

















(ii)
Name the projection of EP on the plane ABCD.

DP

















(iii)
Name the angle between EP and the plane ABCD.

(DPE
















(b)
Drag the green point P to the position of A, and then drag it slowly towards B, observe the change of the projection of EP on the plane ABCD and the angle between EP and the plane ABCD. 

(i)
When P is dragged from A to B, does the projection of EP on the plane ABCD change?

Yes(
No (
(ii)
When P is dragged from A to B, does the angel between EP and the plane ABCD change?

Yes (
No (
Question 2

Press ‘Q2’, the following figure is shown:
[image: image21.png]Q Hold down the right mouse button and drag to change the view angle.





The figure shows a cuboid ABCDEFGH. The red point and green point can be dragged along EH and AB respectively. M is the mid-point of CD, and N is the mid-point of EH.
Hold down the right mouse button and drag to change the view angle.
(a)
Drag the red and green points to E and A respectively. 
(i)
Name the foot of perpendicular from E to the plane ABCD.

D

















(ii)
Name the projection of EA on the plane ABCD.

DA

















(iii)
Name the angle between EA and the plane ABCD.

(DAE
















(b)
Keep the red point at E, drag the green point to B. 
(i)
Name the foot of perpendicular from E to the plane ABCD.

D

















(ii)
Name the projection of EB on the plane ABCD.

DB

















(iii)
Name the angle between EB and the plane ABCD.

(DBE
















(iv)
In the following figure, draw the right-angled triangle formed by EB and its projection on the plane ABCD, and mark its right angle. 
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(c)
Drag the red and green points to H and A respectively.
(i)
Name the foot of perpendicular from H to the plane ABCD.

C

















(ii)
Name the projection of HA on the plane ABCD.

CA

















(iii)
Name the angle between HA and the plane ABCD.

(CAH
















(iv)
In the following figure, draw the right-angled triangle formed by HA and its projection on the plane ABCD, and mark its right angle. 
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(d)
Drag the red point to N, keep the green point at A. 
(i)
Name the foot of perpendicular from N to the plane ABCD.

M











    




(ii)
Name the projection of NA on the plane ABCD.

MA

















(iii)
Name the angle between NA and the plane ABCD.

(MAN
















(iv)
In the following figure, draw the right-angled triangle formed by NA and its projection on the plane ABCD, and mark its right angle. 
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Question 3

Press ‘Q3’, the following figure is shown:
[image: image25.png]@ Hold down the right mouse button and drag to change the view angle.





(a)
Drag the green point and the red point to E and A respectively.

(i)
Name the foot of perpendicular from A to the plane CDEH.

D
















(ii)
Name the projection of EA on the plane CDEH.

DE

















(iii)
Name the angle between EA and the plane CDEH.
   (DEA
















(b)
Keep the green point at E, drag the red point to B. 
(i)
Name the foot of perpendicular from B to the plane CDEH.

C
















(ii)
Name the projection of EB on the plane CDEH.

CE

















(iii)
Name the angle between EB and the plane CDEH.

(CEB
















(iv)
In the following figure, draw the right-angled triangle formed by EB and its projection on the plane CDEH, and mark its right angle. 
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(c)
Drag the green point and the red point to H and A respectively. 
(i)
Name the foot of perpendicular from A to the plane CDEH.

D

















(ii)
Name the projection of HA on the plane CDEH.

DH

















(iii)
Name the angle between HA and the plane CDEH.

(DHA
















(iv)
In the following figure, draw the right-angled triangle formed by HA and its projection on the plane CDEH, and mark its right angle. 
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(d)
Drag the green point to N, keep the red point at A. 
(i)
Name the foot of perpendicular from A to the plane CDEH.

D
















(ii)
Name the projection of NA on the plane CDEH.

DN

















(iii)
Name the angle between NA and the plane CDEH.

(DNA
















(iv)
In the following figure, draw the right-angled triangle formed by NA and its projection on the plane CDEH, and mark its right angle. 
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Question 4

In each of the following figures, draw the right-angled triangle formed by the given line segment and its projection on the shaded plane, and mark its right angle. Write down the names of the projection and the angle between the line and the shaded plane in the space provided. If you need help, you may use the figures of the PowerPoint in Question 4 (see the following figure).

[image: image29.png]% Hold down the right mouse button and drag to change the view angle.
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Projection of DG on the plane ABCD: DB    

Angle between DG and the plane ABCD: (BDG     
	(b)
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Projection of DG on the plane BCHG: CG    

Angle between DG and the plane BCHG: (CGD  

	(c)
	[image: image32.wmf]H

F

G

E

D

C

B

A


Projection of DG on the plane CDEH: DH     

Angle between DG and the plane CDEH:  (HDG   
	(d)
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Projection of FC on the plane ABCD: AC    

Angle between FC and the plane ABCD: (ACF   
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Projection of FC on CDEH: ：EC     

Angle between FC and CDEH: (ECF     
	(f)
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Projection of FC on BCHG: GC     

Angle between FC and BCHG: (GCF   

	(g)
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Projection of EC on the plane BCHG: HC   

Angle between EC and the plane BCHG: (HCE   
	(h)
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Projection of EC on the plane ABCD: DC    

Angle between EC and the plane ABCD: (DCE      

	(i)
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Projection of EB on the plane BCHG:  HB  

Angle between EB and the plane BCHG: (HBE   
	
	


The teacher distributes the worksheet “The angle between a line and a plane (1)”. 


Students use the PowerPoint file “�HYPERLINK "Cuboid.pps"��Cuboid.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.)


Students drag a line segment to different positions of the cuboid, and observe its projections on different planes. Students then name the projections and the angles between the segment and the planes. 


The teacher conclude with students that a line segment has different projections on different planes. 
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