
Name:
M511: Linear Algebra (Spring 2018)
Instructor: Justin Ryan
Unit I Exam: Chapters 3 and 4

Instructions. You must complete problems 1, 2, and 3. If you wish, you may omit one of prob-
lems 4, 5, or 6. If all 6 problems are to be graded, then each problem is worth 15 points and the
minimum score is 10. If you choose to omit a problem, then each problem is worth 20 points and
the minimum score is 0. Please initial one option below.

I would like all 6 problems to be graded.

I have omitted one of problems 4, 5, or 6.

Part I. True/False Neatly write T on the line if the statement is always true, and F otherwise. In
the space provided below the statement, give sufficient explanation of your answer.

1.a. Suppose {v1,v2,v3} forms a basis of a vector space V and x ∈ V . Then {x,v1,v2,v3}
also forms a basis of V .

1.b. The vectors cos(t ) and sin(t ) are linearly independent in C 1(R).

1.c. The subset S = {
(x, y)t ∈R2 | y = 2x

}
forms a subspace of R2.

1.d. The function defined by L(a +bi ) = a2 +b2 is a linear transformation L :C→R.

1.e. If {u1,u2,u3} form a spanning set for a vector space V , then the dimension of V is 3.
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Part II. Complete both problems, showing enough work.

Consider the functions u1(t ) = e t and u2(t ) = te t .

2. Show that u1 and u2 are linearly independent in C∞(R).

3. Consider the vector space S = span{u1,u2}. Find the matrix representations of the
linear transformations D : S → S and J : S → S defined by

D( f ) = f ′(t ), and

J ( f ) =
∫

f (t )d t .
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Part III. You may omit one of the following questions if you’d like, although you are not required
to do so. (See the instructions on page 1.) If you do choose to make an omission, clearly indicate
which problem you would like to be omitted.

4. Suppose L :R2 →R3 is given by

L

(
x1

x2

)
=

 −x2

x1

x1 +x2

 .

a.) Write the matrix A representing L with respect to the standard bases of R2 and R3.

b.) Find the row and null spaces of A.

c.) Verify that your answer to part b.) obeys the Rank-Nullity Theorem.
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5. Consider the matrix

A =
 1 2 3
−1 0 1
0 1 −1

 .

a.) Write down all minors of A. Clearly label each minor.

b.) Use the cofactor method to compute A−1. You must use the cofactor method to
receive credit.
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6. Let (V ,⊕,⊗) be a vector space. Prove the following statements.

a.) Any collection of vectors in V that contains the 0-vector is linearly dependent.

b.) Let v1, . . . ,vn ∈V . The subset S = span{v1, . . . ,vn} is a subspace of V .
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