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Question 1 [5 marks]
Leta=214+j—2kand b=-214+2; - k.
a. Find a unit vector in the direction of a.

1 mark

Let IT be the plane passing through the origin, O, and containing the vectors g and b.
b. Find the cartesian equation of II.

2 marks

¢. Show that all vectors that are normal to IT are perpendicular to the vector ¢, where

¢ =ma+nb
and m,n € R\{0}.

2 marks
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Question 1 [5 marks]
Leta=214+j—2kand b=-214+2; - k.

a. Find a unit vector in the direction of a.

Jxg

1 mark
Solution:
o Find the magnitude of q.
ol = VEF 4 (27
la| =3
o Use the formula a = %
@=%(2£+[—2k)
Let IT be the plane passing through the origin, O, and containing the vectors g and b.
b. Find the cartesian equation of II.
2 marks

Solution:

o Find a normal vector to the plane I1

n=axb
ik

n=12 1 —2‘
-2 2 -1

n =31+ 6]+ 06k

o UsetheformulaQ-n=r-nwherer =x1+yj+zk

0=3x+6y+6z
SIE0=x4+2y+2z

&
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¢. Show that all vectors that are normal to IT are perpendicular to the vector ¢, where

¢ =ma+nb
and m,n € R\{0}.

2 marks

Solution:
o Define all vectors that are normal to IT.
n=A(31+6)+6k) = A(a X b) where A € R\{0}

o Use the dot product.

S

¢ = Maxb)-(ma+nb).

S
i}
I

Am(a X b)-a+ An(a X b) - b using properties of the dot product.

n-c= AmxX0+ An X0 using properties of the cross product.
n-c=0

Therefore, n L ¢

Note: For show that questions, make sure you clearly define your
parameters (such as 4 € R\{0} in the case above). Also — this is optional —
try to specify any particular properties or theorems you use to justify each

line of working.



