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Homeworks are important as they help solidify concepts discussed in class. You learn by doing, so you should try
these first using your class notes. However, feel free to consult me, other students, your TAs, or the text for help.
These problems will be discussed in your recitation sessions, and you will benefit more if you work on them before
you go to recitation. Remember to use The Ten Steps to Problem Solving when constructing your answers.

1. Basic vector operations. Let’s define the two vectors A and B such that |A| = 12.0 and makes an angle of 37◦ with
respect to the horizontal (x-axis); and |B| = 10.0 and tilts 45◦ counterclockwise from the vertical (y-axis). Each
vector lies in the xy-plane.

(a) Graph these two vectors on an x, y coordinate system.
(b) Resolve each vector into components.
(c) Find their sum R = A + B.
(d) Find their scalar product P = A · B.
(e) Find their cross product C = A × B.
(f) If instead you do each operation in (c), (d) and (e) in reverse order (eg, R = B + A), will you get the same

answer? Identify any differences.

If the result of an operation is a vector, be sure to indicate that in your answer.

2. Calculating the cross product using the determinant of a matrix. We discussed in class how to calculate the
magnitude and direction of the cross product of two vectors given their magnitude and direction. If one has the
components of the two vectors, one can calculate the cross product as a determinant:
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From the component form of A and B found in Problem 1(b), calculate A × B by taking the determinant of the
matrix. Do you get the same answer as Problem 1(e)?

3. Getting out of the woods. Sally, a physicist and avid bird watcher, takes a walk in the woods. From her starting
point, she walked 5.0 km directly south (S), then 3.5 km due west (W), and finally 2.0 km north by north east
(NNE).

(a) Graph her journey.
(b) How far is she from her starting point?
(c) It’s getting dark. Which direction should she walk to return to her starting point?

4. The volume of a parallelepiped. A parallelepiped is defined as “a three-dimensional figure formed by six par-
allelograms” (see Figure 1). Three of the edges are formed by three non coplanar vectors originating from one
vertex. The volume of such a figure can be calculated as the absolute value of the the so-called ‘triple-scalar
product’ defined as A · (B × C) for three vectors A, B, C. Suppose that one has the vectors u = 8.0ı̂ + 1.0 ̂ + 2.0k̂,
v = 3.0ı̂+9.0 ̂+1.0k̂ and w = 2.0 ̂+10.0k̂ that define a parallelepiped. Calculate the volume of this parallelepiped.
(Question: Does it matter how I do this triple product? Maybe try it two different ways? Do you get the same
answer?)

Figure 1: An illustration of a parallelepiped. From Wikipedia.


