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PART A (18 marks)

NOTE: YOUR ANSWERS TO THE PROBLEMS IN PART A MUST BE
INDICATED ON THE SCANTRON SHEET. YOU SHOULD ALSO CIRCLE
YOUR ANSWERS IN THIS BOOKLET.

Use the following for questions 1, 2 and 3.
Let u=(1,-2,3) and v = (3, —2,2).

1 1. Find u — 2v.
mark
A: (—5,4,1) B: (—2,0,1) C: (5,-2,1) D: (—5,2,—1) E: (4,—4,6)

1 2. Find ||u—v]|.
mark
A: /14 — /17 B: -3 C: V5 D: 1 E: 0
1 3. Finduev.
mark
A: (3,4,6) B: (4,—4,5) C:5 D: V14V/17 E: 13
1 4. Find the value of k for which the vectors u = (2,—2,4,3) and v = (1,3,—-2,k) are
mark orthogonal (perpendicular).
A: 4 B: —4 C:0 D: 2 E: -1
1 " 5. Find cosf where 6 is the angle between the vectors u = (3, —-2,1,3) and v = (1,3, -2, 3).
mar.
4 2 4 3
A —— B: - C:0 D: — E: —
2v/5 5 23 13
1 6. Which one of the following is not a unit vector?
mark
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A (1,0,0) | B (0,-1,0) | C: (%%o) D:(
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Use the following for questions 7, 8 and 9.
Consider the points P(1,—2,3), Q(2,1,3) and R(0,1,1).

1 . 7. Find the vector that is equivalent to the directed line segment JTQ
mar.

A: (1,3,0) B: (3,-7,4) C: (1,2,-3) D: (4,-5,1) E: (4,0,-3)
1 . 8. Which one of the following vectors is parallel to the line through the points @2 and R?
mar.

A: (1,0,4) B: (1,0,1) C: (1,3,0) D: (1,2,1) E: (2,2,4)
1 . 9. Find the area of the triangle with vertices P, @) and R.
mar.

A: E B: 3 C: > D: @ E: @

2 2 2 2 2

1 " 10. Find the area of the parallelogram determined by the vectors j and k.
mar.

A: 0 B: C: V2 D: + E: 1
1 , 11. Which one of the following vectors is a normal for any line parallel to the line 4z —3y = —17
mar.

A: (1,3) B: (3,4) C: (4,-3) D: (1,1) E: (—-1,-1)
1 12. Which one of the following vectors is a normal for any line perpendicular to the line
mark dr — 3y =17

A: (1,3) B: (3,4) C: (4,-3) D: (1,1) E: (—-1,-1)
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1 " 13. Consider the lines /1 and f2 with parametric equations shown below.
mar.
bh: x = 1+t and lo: x = 5H—2s
y = —4—1t y = 3+3s
If (a,b) is the point of intersection of lines ¢; and /3, find the value of b.
A: =30 B: -3 C:2 D: 3 E: 27
1 14. Which one of the following is an equation of the line through the point (1,2,0) which is
mark perpendicular to both of the vectors i and j?
A: (2,y,2) = (0,0,—1) +1(1,2,0) | B: (2,9, 2) = (1,2,0) +(1,0,0)
C: (x,y,2) = (1,2,0) +£(0,1,0) | D: (z,y,2) = (1,2,0) +¢(1,-1,0)
E: (x,y,2) =(1,2,0) +¢(0,0,—1)
1 15.  Which one of the following is an equation of the line through the point (4, —1,5) which is
mark parallel to the line (z,y,2) = (5,2, —1) + s(0,—1, 3)7
A: (z,y,2) =(0,—1,3) +t(4,—1,5) | B: (z,y,2) = (4,—1,5) +¢(0,1,—3)
C (ZE’, Y, Z) = (47 _17 5) + t(Ov 37 1) D: (ZE’, Y, Z) = (47 _17 5) + t(Ov _17 _3)
E: (ZE’, Y, Z) = (47 _17 5) + t(47 07 2)
1 16. Consider the line (z,y,z) = (1 —t)(1,2,—-3) + t(3,—7,4). Which one of the following
mark vectors is perpendicular to this line?
A: (0,7,9) B: (—4,0,3) C: (0,3,2) D: (0,4,7) E: (1,-1,1)
1 " 17. Which one of the following points lies on the plane 3x — y + 2 = —67?
mar.
A: (1,2,—1) B: (1,7,1) C: (0,-8,2) D: (2,14,2) E: (0,3,3)
1 " 18. Consider the planes 3z + (1 + k)y + z = 5 and 9z + 2ky + 3z = 4. For what value of k are
mar.

these planes parallel?

A: =2

B: 2

C: -3

D: 3
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PART B (7 marks)
YOU MUST SHOW YOUR WORK FOR ALL QUESTIONS IN PART B.

3 19. Let £ be the line with point-parallel form equation (z,y, z) = (1

=(1,0,1) +¢(2,-1,1) and let
marks 1

,0,1
7 be the plane through point R(1,3, 1) with normal vector n = (1,2, 3). Find the point of
intersection of line ¢ with plane 7.

Show your work.

Answer:
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2 20. Find the distance from the point (2, —3,1) to the plane x +y — z = 4.
marks Show your work.

Answer:

2 21. Find the volume of the parallelepiped determined by the vectors u = (0, —2,1),
marks 1 3 5

v=(1,2—1)and w = (——, -, ——).
22 2

Answer:
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