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Lines and 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
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Introduction：
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Learning unit: More about 3-D Figures – Lines and Planes

Lines and Planes
Open the Cabri 3D file “Projection.cg3”, you can see the following figure:
[image: image1.png]#. Cabri 3D - [Projection cg3]
72 File Bt Display Document Window Help

N ﬂ"L‘ oy & 4 T

The projection of a line segment on a plane
Hold dovn the right mouse bution to change the view angle.
Drag P to rotate the line segment.

Top view





The figure shows a line segment PQ intersects a plane ABCD at Q. Drag P to rotate the line segment PQ. 
(a) Choose the tool [image: image2.png]3]
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 (perpendicular).
Click P and then the plane ABCD to draw a line passing through P and perpendicular to the plane, as shown in the following figure.
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(b)
Press and hold the tool  [image: image4.png]


 (point), and choose the ‘Intersection Point(s)’ tool as shown in the following figure. 
[image: image5.png]



Click the plane ABCD and the constructed perpendicular line to find the point of intersection.
(c)
Choose the tool [image: image6.png][XEEERC -lo/x|
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 (manipulation). Click the intersecting point and press “F” to label the intersecting point as F (see the figure). F is called the foot of perpendicular from P to the plane ABCD.
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(d)
Right-click the perpendicular line, choose ‘Hide/Show  Ctrl M’ to hide the perpendicular line.
(e)
Press and hold the tool [image: image8.png]=18l
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 (line), and choose the segment tool as shown in the figure.
[image: image9.png]



(f)
Click Q and F to join them by a line segment. Click F and P to create the line segment PF (see the figure).
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QF is called the projection of PQ on the plane ABCD, and the angle between PQ and the plane ABCD is the angle between PQ and its projection.
Name the angle between PQ and the plane ABCD.
(f)
Consider the top view of the 3-D figure.

Will the line segment PQ coincide with its projection in the top view?
 Yes (
No (
(g)
Drag P, observe the projection of PQ.

Would the length of the projection of PQ become zero?
Yes (
No (
When the length of the projection on the plane becomes zero, what is the relationship between PQ and the plane?
(h)
In each of the following figure, draw the projection QF of PQ on the plane ABCD, where Q and F are points on the plane. Use to label the angle between PQ and the plane, and label the right angle related to the projection.
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Learning unit: More about 3-D Figures – Lines and Planes

Lines and Planes (Answers)
Open the Cabri 3D file “Projection.cg3”, you can see the following figure:

[image: image14.png]#. Cabri 3D - [Projection cg3]
72 File Bt Display Document Window Help
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The Projection of a line segment on a plane
Hold dovn the right mouse bution to change the view angle.
Drag P to rotate the line segment.

Top view

C

N





The figure shows a line segment PQ intersects a plane ABCD at Q. Drag P to rotate the line segment PQ. 

(b) Choose the tool [image: image15.png]3]
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 (perpendicular).
Click P and then the plane ABCD to draw a line passing through P and perpendicular to the plane, as shown in the following figure.
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(b)
Press and hold the tool  [image: image17.png]


 (point), and choose the ‘Intersection Point(s)’ tool as shown in the following figure. 
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Click the plane ABCD and the constructed perpendicular line to find the point of intersection.
(c)
Choose the tool [image: image19.png][XEEERC -lo/x|
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 (manipulation). Click the intersecting point and press “F” to label the intersecting point as F (see the figure). F is called the foot of perpendicular from P to the plane ABCD.
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(d)
Right-click the perpendicular line, choose ‘Hide/Show  Ctrl M’ to hide the perpendicular line.
(e)
Press and hold the tool [image: image21.png]=18l
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 (line), and choose the segment tool as shown in the figure.
[image: image22.png]



(f)
Click Q and F to join them by a line segment. Click F and P to create the line segment PF (see the figure).
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QF is called the projection of PQ on the plane ABCD, and the angle between PQ and the plane ABCD is the angle between PQ and its projection.

Name the angle between PQ and the plane ABCD.
(PQF

















(f)
Consider the top view of the 3-D figure.


Will the line segment PQ coincide with its projection in the top view?
 Yes (
No (
(g)
Drag P, observe the projection of PQ.

Would the length of the projection of PQ become zero?
Yes (
No (
When the length of the projection on the plane becomes zero, what is the relationship between PQ and the plane?
PQ is perpendicular to the plane ABCD。










(h)
In each of the following figure, draw the projection QF of PQ on the plane ABCD, where Q and F are points on the plane. Use to label the angle between PQ and the plane, and label the right angle related to the projection.
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The teacher distributes the worksheet “Lines and Planes”.  


Students use the Cabri 3D file “� HYPERLINK "Projection.cg3" ��Projection.cg3�” to complete the activities in the worksheet.�(Cabri 3D Ver 1.2.1 (or above) must be installed first. A free evaluation copy can be downloaded.)


In the Cabri 3D environment, students construct the projection of a line segment on the plane. Students then observe from the top view the relationship between the line segment and its projection.


Students rotate the line segment to observe the variation of its projection. 


In different position of the line segment, students draw the line segment and its projection.


In conclusion, the teacher and students summarize the definitions of the following terms or phrases:�i.	foot of perpendicular;�ii.	projection;�iii.	a line perpendicular to a plane;


iv.	angle between a line and a plane.
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