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Appendix J.1 and J.2

Todd Schrader

Problem Statements

1. (a) Find a vector from the point A(−2, 3) to the point B(5,−1).

(b) What is the magnitude of the vector?

(c) Find
−−→
BA.

(d) What is |
−−→
BA|?

(e) Plot the points A and B, and sketch vector
−−→
AB.

(f) Sketch the position vector of
−−→
AB in the same coordinate plane.
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2. Given vectors a = ⟨2,−5⟩ , b = 4i+ 2j, c = 6j, and d = ⟨−7, 1⟩, evaluate/find the following,
if possible.

(a) 3a− 4b

(b) d · c

(c) (3a) · d

(d) 3(a · d)

(e) b · c · d

(f) A unit vector in the direction of a

(g) The orthogonal complement of b
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(h) A unit vector perpendicular to d

(i) The scalar projection of b onto a

(j) The vector projection of b onto a

(k) compcd

(l) projcd
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3. Consider the vectors a = ⟨2,−5⟩ and b = 4i+ 2j from example 2.

(a) Sketch the vector 2a.

(b) Sketch the vector −a.

(c) Sketch the position vectors of a and b in a coordinate plane.

(d) Sketch the vector a+ b in the same coordinate plane.
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4. A drone flies through the air in the direction N 30◦ W at a (still-air) speed of 5 m/s. A wind
is blowing the kite N 45◦ E at a speed of 10 m/s.

(a) Determine the drone’s resulting velocity.

(b) Determine the drone’s speed through the air.

(c) Determine the drone’s direction of motion as an angle from the positive x−axis, assuming
the positive x−axis represents East.

(d) Determine the drone’s direction of motion as a bearing.
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5. Suppose a 30 pound piñata is supported by two ropes, as in the crudely drawn picture below.
Determine the magnitude of the tension in each rope.
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6. Consider the vectors a = ⟨1, 2⟩ , b = ⟨−4, 2⟩ , c = ⟨−3,−6⟩ , and d = ⟨2,−5⟩.

(a) Determine if a and b are parallel, perpendicular, or neither.

(b) Determine if a and c are parallel, perpendicular, or neither.

(c) Determine if a and d are parallel, perpendicular, or neither.
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7. A constant force with a vector representation F = 11i+15j moves an object along a straight
line from the point (−1, 2) to (4, 8). Find the work done if the distance is measured in meters
and the force is measure in newtons.
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8. Find the distance from the point (−4, 3) to the line x+ y = 5.
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9. (if time) Find the distance from the point (1, 5) to the line y = 3x− 8.
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Unit Circle Discussion
Any extra time will be devoted to discussing the unit circle/giving pointers on how to memorize it.
We will use the values from the unit circle throughout all of Calculus and your future Math courses.
You will be expected to simplify all expressions involving normal unit circle angles on exams.
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