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The angle between a line and a plane (2)
	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 (2) 
The angle between a line and a plane (2)
Question 1
Open the Cabri 3D file “Prism.cg3”, the following figure is shown:
[image: image1.png]The angle between a line and a plane (2)
Hold down the right mouse button and drag to change the view angle





The figure shows a triangular prism ABCDEF in which (ADE = 90(. L, M and N are the mid-points of AB, CD and EF respectively. The red point and the green point can be dragged along EF and AB respectively.

Hold down the right mouse button and drag to change the view angle. 
Fix the red point at E.
(a)
Drag the green point to A.
(i)
Name the projection of EA on ABCD.
(ii)
Name the angle between EA and ABCD.
(iii)
In Fig 1, draw the right-angled triangle formed by EA and its projection on ABCD, and mark its right angle. 

(b)
Drag the green point to L. 
(i)
Name the projection of EL on ABCD.
(ii)
Name the angle between EL and ABCD.
(iii)
In Fig 2, draw the right-angled triangle formed by EL and its projection on ABCD, and mark its right angle. 

(c)
Drag the green point to B 
(i)
Name the projection of EB on ABCD.
(ii)
Name the angle between EB and ABCD.
(iii)
In Fig 3, draw the right-angled triangle formed by EB and its projection on ABCD, and mark its right angle. 
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Fig 1




Fig 2




Fig 3

(d)
Fix the red point at E, drag the green point along AB back and forth, observe from the top view the projection of the line segment joining the green point and E on ABCD. 
(i)
Which line segment has a shortest projection on ABCD?
(ii)
What is the relationship between this line segment and AB: 

(iii)
Name the largest angle between the line segment and ABCD.
Question 2
Fix the red point at N.
(a)
Drag the green point to A.
(i)
Name the projection of NA on ABCD.
(ii)
Name the angle between NA and ABCD.
(iii)
In Fig 4, draw the right-angled triangle formed by NA and its projection on ABCD, and mark its right angle. 

(b)
Drag the green point to L. 
(i)
Name the projection of NL on ABCD.
(ii)
Name the angle between NL and ABCD.
(iii)
In Fig 5, draw the right-angled triangle formed by NL and its projection on ABCD, and mark its right angle. 
(c)
Drag the green point to B. 
(i)
Name the projection of NB on ABCD.
(ii)
Name the angle between NB and ABCD.
(iii)
In Fig 6, draw the right-angled triangle formed by NB and its projection on ABCD, and mark its right angle. 
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Fig 4




Fig 5




Fig 6

(d)
Fix the red point at N, drag the green point along AB back and forth, observe from the top view the projection of the line segment joining the green point and N on ABCD. 
(i)
Which line segment has a shortest projection on ABCD?
(ii)
What is the relationship between this line segment and AB:

(iii)
Name the largest angle between the line segment and ABCD.
Question 3
Fix the red point at F.
(a)
Drag the green point to A.

(i)
Name the projection of FA on ABCD.
(ii)
Name the angle between FA and ABCD.
(iii)
In Fig 7, draw the right-angled triangle formed by FA and its projection on ABCD, and mark its right angle. 

(b)
Drag the green point to L. 

(i)
Name the projection of FL on ABCD.
(ii)
Name the angle between FL and ABCD.
(iii)
In Fig 8, draw the right-angled triangle formed by FL and its projection on ABCD, and mark its right angle. 

(c)
Drag the green point to B. 

(i)
Name the projection of FB on ABCD.
(ii)
Name the angle between FB and ABCD.
(iii)
In Fig 9, draw the right-angled triangle formed by FB and its projection on ABCD, and mark its right angle. 
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Fig 7




Fig 8




Fig 9

(d)
Fix the red point at F, drag the green point along AB back and forth, observe from the top view the projection of the line segment joining the green point and F on ABCD. 
(i)
Which line segment has a shortest projection on ABCD?
(ii)
What is the relationship between this line segment and AB:

(iii)
Name the largest angle between the line segment and ABCD.
Question 4
Are the largest angle between the line segment and ABCD in (d)(iii) of Question 1, 2 and 3 the same?












Yes (
No (
Learning unit: More about 3-D Figures – The angle between a line and a plane (2) 
The angle between a line and a plane (2) (Answer)
Question 1

Open the Cabri 3D file “Prism.cg3”, the following figure is shown:

[image: image11.png]The angle between a line and a plane (2)
Hold down the right mouse button and drag to change the view angle





The figure shows a triangular prism ABCDEF in which (ADE = 90(. L, M and N are the mid-points of AB, CD and EF respectively. The red point and the green point can be dragged along EF and AB respectively.

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

Fix the red point at E.
(a)
Drag the green point to A.

(i)
Name the projection of EA on ABCD.

DA
















(ii)
Name the angle between EA and ABCD.

(DAE
















(iii)
In Fig 1, draw the right-angled triangle formed by EA and its projection on ABCD, and mark its right angle. 

(b)
Drag the green point to L. 

(i)
Name the projection of EL on ABCD.

DL
















(ii)
Name the angle between EL and ABCD.

(DLE
















(iii)
In Fig 2, draw the right-angled triangle formed by EL and its projection on ABCD, and mark its right angle. 

 (c)
Drag the green point to B 

(i)
Name the projection of EB on ABCD.

DB

















(ii)
Name the angle between EB and ABCD.

(DBE
















(iii)
In Fig 3, draw the right-angled triangle formed by EB and its projection on ABCD, and mark its right angle. 
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Fig 1




Fig 2




Fig 3

(d)
Fix the red point at E, drag the green point along AB back and forth, observe from the top view the projection of the line segment joining the green point and E on ABCD. 
(i)
Which line segment has a shortest projection on ABCD?

AE

















(ii)
What is the relationship between this line segment and AB: 

AE is perpendicular to AB.













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

(DAE















Question 2

Fix the red point at N.
(a)
Drag the green point to A.

(i)
Name the projection of NA on ABCD.

MA

















(ii)
Name the angle between NA and ABCD.

(MAN
















(iii)
In Fig 4, draw the right-angled triangle formed by NA and its projection on ABCD, and mark its right angle. 

(b)
Drag the green point to L. 

(i)
Name the projection of NL on ABCD.

ML

















(ii)
Name the angle between NL and ABCD.

(MLN
















(iii)
In Fig 5, draw the right-angled triangle formed by NL and its projection on ABCD, and mark its right angle. 

 (c)
Drag the green point to B. 

(i)
Name the projection of NB on ABCD.

MB

















(ii)
Name the angle between NB and ABCD.

(MBN
















(iii)
In Fig 6, draw the right-angled triangle formed by NB and its projection on ABCD, and mark its right angle. 
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Fig 4




Fig 5




Fig 6

(d)
Fix the red point at N, drag the green point along AB back and forth, observe from the top view the projection of the line segment joining the green point and N on ABCD. 
(i)
Which line segment has a shortest projection on ABCD?

NL

















(ii)
What is the relationship between this line segment and AB:

NL is perpendicular to AB.












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

(MLN
















Question 3

Fix the red point at F.
(a)
Drag the green point to A.

(i)
Name the projection of FA on ABCD.

CA















(ii)
Name the angle between FA and ABCD.

(CAF
















(iii)
In Fig 7, draw the right-angled triangle formed by FA and its projection on ABCD, and mark its right angle. 

(b)
Drag the green point to L. 

(i)
Name the projection of FL on ABCD.

CL
















(ii)
Name the angle between FL and ABCD.

(CLF
















(iii)
In Fig 8, draw the right-angled triangle formed by FL and its projection on ABCD, and mark its right angle. 

 (c)
Drag the green point to B. 

(i)
Name the projection of FB on ABCD.

CB

















(ii)
Name the angle between FB and ABCD.

(CBF
















(iii)
In Fig 9, draw the right-angled triangle formed by FB and its projection on ABCD, and mark its right angle. 
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Fig 7




Fig 8




Fig 9

(d)
Fix the red point at F, drag the green point along AB back and forth, observe from the top view the projection of the line segment joining the green point and F on ABCD. 
(i)
Which line segment has a shortest projection on ABCD?

FB
















(ii)
What is the relationship between this line segment and AB:

FB is perpendicular to AB.













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

(FBC















Question 4

Are the largest angle between the line segment and ABCD in (d)(iii) of Question 1, 2 and 3 the same?












Yes(
No (
The teacher distributes the worksheet “The angle between a line and a plane (2)”. 


Students use the Cabri 3D file “� HYPERLINK "Prism.cg3" ��Prism.cg3�”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 prism, and observe its projections on the base plane. Students then name the projections and the angles between the segment and the plane. Students are also required to observe when the largest angle between the line and the base plane. 
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