
Math 272

Review/Outline for Exam #2

The second mid-term is on Thursday, February 14. You may have a calculator and two

sheets (A4 or 81
2
”× 11”) of handwritten notes, with notes on both sides.

Section 12.1 Vectors in the Plane: We introduced the language of vectors, and

you should be familiar with the geometric pictures as well as the algebraic point of

view for manipulating vectors. For example: what is the picture of vector addition or

scalar multiplication? Given the components of two vectors, what is their sum? What

are the components of the scalar multiple of a vector? You should know what it means

to say that two vectors are parallel, as well as be able to determine algebraically if two

vectors are parallel. You should know how to calculate the magnitude of a vector, as

well as be able to determine the components of the direction of a vector (the direction

of ~u is 1
‖~u‖~u). You should be able to calculate the components of a vector with a given

magnitude and direction.

Section 12.2 Vectors in Three Dimensions: We introduced the basic rectangu-

lar (Cartesian) coordinates (x, y, z) in three dimensions. You should know what the

different coordinate planes are, as well as their equations. In addition, you should be

able to use the distance formula to calculate the distance between two points in space

and you should know what the equation of a sphere in space is. We also generalized all

of our vector ideas to three dimensions, and you should be able to do all of the things

from 12.1 in three dimensions. We also introduced lines in space, and you should be

able to determine both parametric equations and a vector equation for a given line.

(Remember you need two ingredients: a point on the line, and a vector parallel to the

line.)

Section 12.3 The Dot Product: You should know how to calculate the dot product

~u ·~v of two vectors, as well as know the relation between the dot product and the angle

between the vectors ~u and ~v. You should understand the geometric significance of the

dot product and how to use the dot product to test two vectors for orthogonality. We

also defined the vector projection ~u‖~v of ~u onto ~v, and you should be able to calculate

the components of ~u‖~v given components of ~u and ~v. You should also know how to

write ~u as the sum of a vector parallel to ~v and a vector perpendicular to ~v. You should

be able to use the projection to find the distance from a given point to a given line.

Given a force vector ~F and a displacement, you should be able to calculate the work



done by ~F in moving an object by the given displacement: work = ~F · ~PQ, where ~PQ

is the displacement vector.

Section 12.4 The Cross Product: You should know the geometric description of

the cross product of two vectors: the direction (determined by the right-hand rule)

and the magnitude. You should be able to calculate the components of ~u×~v given the

components of both ~u and ~v. You should know the geometric interpretation of ‖~u×~v‖,
as well as be able to use it to find the areas of parallelograms or triangles.

Section 12.5 Planes in 3-Space: You should be able to determine the equation for

a plane from given information: three points in the plane, a point in the plane and line

in the plane, or two lines in the plane. (You will likely have to use the cross product

to determine a normal vector!) In addition, you should be able to find the intersection

point of a line and a plane, and you should be able to use projection to calculate the

distance from a point to a given plane.

Section 13.1 Vector-Valued Functions: You should know how to interpret a curve

~r(t) as the displacement vector for a point moving in space. You should know how to

parametrize circles and (segments of) lines.

Section 13.2 Calculus of Vector-Valued Functions: You should know how to

calculate ~r ′(t) as well as its geometric significance. You should be able to calculate

parametric equations for a line tangents to a given curve ~r(t).

Practice Problems

1. Calculate the work done by ~F = 2~ı − 3~ + ~k in moving an object from P (2, 1, 1) to

Q(−2, 2, 0).

2. Find an equation for the plane that is perpendicular to the vector ~u = −~ı − 2~ + 2~k

and contains (2,−1, 2).

3. Find three distinct points in the plane x + 2z = 3.

4. Is the point (1, 2,−1) in the plane x + 2y − z = 1? Why or why not?

5. Find the distance from the point P (−1, 2,−1) to the plane x− y − z = −3.

6. Find a vector parallel to the line of intersection between the planes x − y = 3 and

x + y − 2z = 4.

7. Find the area of the triangle with vertices at A(1, 2), B(2,−1) and C(3, 1).

8. Find parametric equations for the line that passes through (1,−1, 2) and is parallel to

the line ~r(t) = (2− t)~ı + (1− 2t)~ + (3 + 2t)~k.

9. Find a vector equation for the line perpendicular to the plane x + y − 3z = 6 that

passes through the point (2, 1, 1).



10. Find an equation for the plane that is perpendicular to the line ~r(t) = (2− t)~ı + (1−
2t)~ + (3 + 2t)~k and contains (2,−1, 2).

11. Find the distance from the point P (−1, 2,−1) to the plane x− y − z = −3.

12. Find parametric equations for the line of intersection between the planes x − y = 3

and x + y − 2z = 4.

13. Find parametric equations for the line tangent to the curve ~r(t) = 〈t2, sin t,−et〉 when

t = 0.

14. Find parametric equation for the line tangent to the curve ~r(t) = 〈t3− t, tet−1, arctan t〉
at t = 1.

15. Find the point of intersection between the line ~r(t) = (3 − t)~ı + 2t~ + (−4 + 2t)~k and

the plane 2x− 3y − 5z = 10.


