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Test 3

This test is graded out of 50 marks. No books, notes, graphing calculators or cell phones are allowed. You must show all your work, the
correct answer is worth 1 mark the remaining marks are given for the work. If you need more space for your answer use the back of the

page.
Question 1. Letu = (2,0, —1), v=(—4,2,0) and w = (1,2, 3).
a. (3 marks) Find the angle between u and v. b) (;— X\; = ( 0 2 _ 1 -4 [.2 - L'l)
b. (3 marks) Find a unit vector orthogonal to both v and v 2 -4 -1 0 1 f-1 o "[o 2
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Question 2. (5 marks) Using projections find the area of the parrallelogram defined by u = (1,0,3) and v = (0, -2, —3).
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Question 3. (2 marks) Find the equation of the line passing through the points: Py (2,—3,4) and P»(2,—1,1).
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Question 4. (3 marks) Find the equation of the plane passing through the points: P;(8, —3,4), P»(2,1,2) and P;(3,0,0)
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Question 5. (5 marks) Find the equation of the plane which contains the line (x,y,z) = (\lw +1(2,3,4) and the intersection of
x+5z=1and y+4z=3. P \3““/
Lets £ind the interee cbion o ° .
=[-5
| X
let 2=t s X +5b= - ]
[, o 3’] ’ yeit=3 46 (g 3740
O Z=t Z = 7

6

m(ﬂrsc&flﬁw at L. (x,y,2) = (l, 3. 0) + ¢ (-5,-4,1) t 64
s 2 ~—A e’

p‘ al
n = j,xo?, :(/3 -z/l—/z -5/ /2 _5_/)
2 -3 Y 1 | 9 1{, |3 -4
g 7
= (19, -22,7)

[9x -22y +72 =4

[

So la (1) - 22(0) + 7(-2) =d
19-14 =
5 =d

. . 10751*2347 +72:=5



Question 6.
a. (2 marks) Determine if the two planes are parallel: 3x+y —z =10 and x+ 3y — z = —101.
b. (2 marks) Determine if the two planes are perpendicular: 2x—z = 101 and y = —101.
¢. (2 marks) Determine if the line and the plane are perpendicular: (x,y,z) = (1,2,2) +7(2,—1,2) and —6x+ 3y —§z = 1.
d. (2 marks) Does the point (2,0, —4) lie on the line (x,y,z) = (—1,-2,2) +1(6, +4,—12).
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Question 7. (5 marks) Find the distance between the line (x,y,z) = (1, -2, —4)-+#(2,0,4) and the plane —2x+y+z=6.
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Question 8. (5 marks) Maximize P = 4x -+ 5y subject to
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Bonus Question. (3 marks) Prove: If u and a are non-zero vectors then
|| proj, ul| = [[u] {cos ]

where 6 is the angle between u and a.
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