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Chapter 12 Questions to Guide Your Review

1. When do directed line segments in the plane represent the same
vector?

2. How are vectors added and subtracted geometrically? Alge-
braically?

3. How do you find a vector’s magnitude and direction?

4. If a vector is multiplied by a positive scalar, how is the result re-
lated to the original vector? What if the scalar is zero? Negative?
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5. Define the dot product (scalar product) of two vectors. Which al-
gebraic laws are satisfied by dot products? Give examples. When
is the dot product of two vectors equal to zero?

6. What geometric interpretation does the dot product have? Give
examples.

7. What is the vector projection of a vector u onto a vector v? How
do you write u as the sum of a vector parallel to v and a vector
orthogonal to v?

8. Define the cross product (vector product) of two vectors. Which
algebraic laws are satisfied by cross products, and which are not?
Give examples. When is the cross product of two vectors equal to
zero?

9. What geometric or physical interpretations do cross products
have? Give examples.

10. What is the determinant formula for calculating the cross product
of two vectors relative to the Cartesian i, j, k-coordinate system?
Use it in an example.

11. How do you find equations for lines, line segments, and planes in
space? Give examples. Can you express a line in space by a single
equation? A plane?

12. How do you find the distance from a point to a line in space?
From a point to a plane? Give examples.

13. What are box products? What significance do they have? How are
they evaluated? Give an example.

14. How do you find equations for spheres in space? Give examples.

15. How do you find the intersection of two lines in space? A line and
a plane? Two planes? Give examples.

16. What is a cylinder? Give examples of equations that define cylin-
ders in Cartesian coordinates.

17. What are quadric surfaces? Give examples of different kinds of
ellipsoids, paraboloids, cones, and hyperboloids (equations and
sketches).
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