
Math 2530: Review Topics for Exam #3

General comments:

You’ve done the homework, so you know the material on this is harder than the previous two.
You have been warned!

If you want to show something is a vector space or subspace, you must address what a generic
element looks like and prove it is true all the time. If you want to show something is not a
vector space or not a subspace, you much show me one specific example where an axiom does
not hold.

Any time you perform one of the three row operations for any reason on a test, you must tell
me which one you are doing.

Remember the decimal rule: no decimals in the question means no decimals are allowed in your
answer!

Using a calculator is not an excuse for not showing any work. You will not receive credit for
steps you skip or do not write down. Use the examples from class as a guide for how much
work I expect.

Be able to do problems involving the Mega-Theorem of Death.

Section 3.1: Vectors in 2-Space, 3-Space, and n-Space

1. know the vocabulary as related to parts and properties of vectors

2. be able to add 2 vectors algebraically and geometrically

3. same for scalar multiples of a vector

4. find the components of a vector that doesn’t start at the origin

5. when are two vectors equal?

6. properties of vector operations

Section 3.2: Norm, Dot Product, and Distance in R
n

1. be able to find the norm/length of a vector in R
n

2. properties of the norm

3. converting a vector to a unit vector in the same direction

4. what are standard unit vectors?

5. how do we think of the distance between two vectors?

6. algebraic properties of the dot product



7. finding the angle between two vectors

8. checking the Cauchy-Schwarz Inequality

9. the triangle inequality theorem

10. be able to express the dot product as a product of matrices

Section 3.3: Orthogonality

1. orthogonal means perpendicular in more than three dimensions

2. when are two vectors orthogonal, and how do you check?

3. be able to find orthogonal projections and vector components along a

Section 4.1: Real Vector Spaces

1. be able to determine what is a vector space and what isn’t

2. for things which are vector spaces, identify the zero vector and negatives of vectors

3. if an example is not a vector space, show one axiom does not hold with a specific example

4. look over our examples of vector spaces to get a feel for how they work or don’t work

5. we have some vector properties at the end of the section which follow from the 10 axioms

Section 4.2: Subspaces

1. what is a subspace?

2. be able to use Theorem 4.2.1 to decide if W is a subspace of V

3. understand the notions of “closed under addition” and “closed under scalar multiplication” (axioms
#1 and #6)

4. what are the only possible subspaces of R
2 and R

3?

5. what can you say about the intersection of subspaces?

6. look over our examples of subspaces

7. what is the solution space to a system of linear equations?

8. the set of solution vectors of a homogeneous linear system is a subspace, is this true for non-
homogeneous systems?

9. we revisit the crucial idea of a linear combination

10. understand and be able to work with the idea of span(S) if S is a non-empty set of vectors

Section 5.3: Linear Independence

1. understand the idea of linear independence vs. dependence



2. be able to determine if a set of vectors is independent or dependent

3. how does this idea work with the coefficients of a linear combination?

4. when is a set of TWO vectors dependent?

5. a set with the zero vector is automatically dependent, why?

6. what about when no vector in S is expressible as a linear combination of the other vectors in S?

7. how does this idea work in R
2 or R

3?

8. what happens if you have r vectors in R
n with r > n?

9. we skipped the stuff about the Wronskian


