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Question 1 (6 points) 
Consider the plane : 2 2 0x y zπ − + = .  Find 1wG ,  the orthogonal projection of  on 
the plane 

( )6, 4,7u = −
G

π , as well as  the component of 2wG uG  orthogonal to π . 
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Question 2 (6 points) 
Consider the points , , ( )2, 1,3A − ( )1,1,2B C

a) Find the volume of the tetrahedro
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b) Find the equation of the plane π  
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(in general form) containing the points A, B and C. 

(3,2,1)   : 3 2 7x y zπ + + =  
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Question 3 (17 points) 
Consider the plane : 2 4 3 1x y zπ − + =  and the point ( )3,6, 9P − − . 

a) Find the equation of the line l (in symmetric form) perpendicular to π and passing 
through the point P.   

( )2, 4,3u n= = −
G G  

3 6 9:
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x y zl + − +
= =  

b) Find the point Q on the plane π closest to the point P. 
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Hence ( )1, 2, 3Q − −  
R 

Q 
nG  
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c) Find the distance between the point P and the plane π. 
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d) Find the equation of the plane π in vector form. 
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  ( ) ( ) ( ) ( )31
2 2: , , ,0,0 2,1,0 ,0,1x y z s tπ −= + +  

e) Find the equation of the plane 2π  (in general form) parallel to the plane π and 
passing through the point P. 
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Question 4 (13 points) 

Consider the lines 1
12: 3

2
x 1L y z+

= + = −  and 2

2
: 9 5

13 7

x
L y t

z t

=⎧
⎪ = −⎨
⎪ = − +⎩

. 

a) Find the relationship between lines L1 and L2.  That is, are they parallel and distinct, 
identical, intersecting or skew?   If they are intersecting, find the point of intersection. 
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( ) ( ) ( )1 : , , 12, 3,1 2,1, 1L x y z t= − − + −  

( ) ( ) ( )2 : , , 2,9, 13 0, 5,7L x y z s= − + −  
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7t =  ,  1s =
( ) ( ) ( ) ( ), , 2,9, 13 0, 5,7 2,4, 6x y z = − + − = −  

Thus ( ){ }1 2 2,4, 6L L∩ = −  

b) Find the point Q on the line  that is closest to the point P(2,7,-9). 1L
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c) Find the angle θ  between L1 and L2. 
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Question 5 (8 points) 

Consider the lines 1
3 2: 1

2 3
x yL z− −

= = +  and 2
1 1 3:

4 6 2
x y zL − + −
= = . 

a) Find the equation of the plane π  (in general form), if any, containing the lines L1 and 
L2. 
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Hence L1 and L2 are parallel and distinct. 
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b) Find the distance between L1 and L2. 
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