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- Curriculum Expectation: demonstrate an understanding of vectors in two-space and three-space by representing them
algebraically and geometrically and by recognizing their applications; perform operations on vectors in two-space and three-
space, and use the properties of these operations to solve problems, including those arising from real-world applications.

Solutions must be complete and well presented for full marks. Use methods learned in class. Unless otherwise stated,
algebraic solutions are required. Be sure to include diagrams in your solutions, as appropriate.

[5] 1. Congruent cubes are shown in the diagram to the right. Vectors EA, EH and EF represent the unit vectors

i,j and k, respectively. M N
a) Determine each of the following, in terms of 7,] and k. :
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[3] 2. Determine the single vector that makes each statement true. (Not related to diagram, above)
a) AC+CF=_AF
- — — ——
b) AC -GE+CE=AG

-
o) EA-cB+ B+aD=EC

(5] 3. a) Point P has coordinates (p,, p,, p;) - If the vector AP =(b,,b,,b,) , what are the coordinates of point A?
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b) Given A(3,5,2), B(-1,6,5) and AB+BC =(-2,1,-3) , determine C.
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(3] 4. Serena says that subtracting two vectors creates a trlangle congruent to the one created by adding the same
vectors . Is her statement always, sometimes or never true? Make your thinking visible.
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[5] 5. Vectors a and b have magnitude 9 and 13, respectively. Given that the angle between them is 78°, determine
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[4]®6. ’a)""A“p'a_SEEhgerjet is heading due east. Without wind, the speed of the jet is 500 mi/h. A strong 80 mi/h wind
is blowing. What will the actual speed and direction of the jet be, if the wind is a tailwind?

b) The jet changes course so it is now heading S43°E. What will the actual speed and direction of the jet be if the
wind is coming from S21°W?
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(4] 7. Given the vectors e, =(1,1,0) e,=(2,-1,0) and e, =(0,1,1), determine scalars u, v and w such that
VA 1

’ ue, +ve, +we, =(6,-2,3)
w2 a(2)rw(o) =6
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[2] 8. Kara says the dot product is useless. Diane disagrees. Who is right? Make your thinking visible.
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[4] 9. Two ropes are attached to the front of a wagon. Steven and Locky are pulling one of the ropes at a 74° angle
to the front of the wagon. C(argﬁne and Ashley are pulling the other rope at a 79° angle to the front of the wagon. If
Caroline and Ashley are pulling 1.3 times as hard as Steven and Locky, in what direction will the wagon move?
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[3] 10. a) Determine the area of the parallelogram defined by u=(-4,5,1) and v = (8,11,-2) .

b) Determine the angle between vectors uandv.
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