Midterm 2 Review Questions

There will be seven multiple-choice questions and three work-out problems in Midterm 2.

For a review of material about the concepts covered in Midterm 2, please refer to the pdf named “Formula
sheet Midterm 2" in the content folder. Below are some selected questions from the past final exams. You can
find more exercises and answers from the past exam archive.
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. Spring 2019: #13.

2. Spring 2019: #16.

3. Spring 2019: #18.

4, Spring 2018: #11.

5. Spring 2018: #13.

6. Spring 2018: #20.

o Related question: Fall 2018 #18 from MA266

7. Spring 2017: #3.

8. Fall 2019: #14.
9. Fall 2018: #13.

10. Fall 2012: #23.

We list the above questions here for convenience. The complete notes for solving these questions will be
posted on Thursday, March 31.

1. Spring 2019: #13.

Keywords: eigenvalue, invertible, diagonalizable.

Which of the following statements are true?

(i) If Xis an eigenvalue for A, then —\ is an eigenvalue for —A.

(i) If zero is an eigenvalue of A, then A is not invertible.

(i) If an n X m matrix A is diagonalizable, then A has n distinct eigenvalues.
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(iv) Let A = {0 2} , then A is both invertible and diagonalizable.
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2. Spring 2019: #16.

Keywords: graph of x' = Ax

1 1
Consider the dynamical system x’ = Ax, where A = l2 0] - Then the origin is

A. an attractor

B. a repeller &} %\ﬁ icies  Ho CA@CL the &;ﬂﬂl’)m hes 7L0V A
a saddle point
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E. none of the above
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Trajectories for the System x’ = Ax:

e attractor: A has distinct negative real eigenvalues.
e repeller: A has distinct positive real eigenvalues.

e saddle point: A has real eigenvalues of opposite sign.

e spiral point: A has complex conjugate eigenvalues with nonzero real parts.

e center: A has purely imaginary eigenvalues.



3. Spring 2019: #18.

Keywords: subspaces of R"

Related questions: Fall 2018 #10, Fall 2017 #8, Fall 2012 #7.

Which of the following subsets of the vector space R? are subspaces of R3 ?

T

(i) The set of all vectors v = |y | with the property 2zyz = 0.

z
(i) The set of all the solutions of the equation  — by + 2z = 0.

A: 2 3 2 X 0
(iii) The set of all solutions for the system [ & 2 8| [y| = [0].
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(iv) The set of all the solutions of the equation = 4 3y = 2z + 1.
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4, Spring 2018: #11.

Keywords: subspaces of P, or M[,,,,

Related questions: Fall 2015 #5, Fall 2015 #6, Spring 2017 #19, Spring 2007 #8, Fall 2019#9

Let P5 be the real vector space of polynomials of degree less than or equal to 3, together with the zero
polynomial. Let W be the subspace of P3 consisting of all the polynomials p(t) € Ps satisfying
p(0) = p(1). What is the dimension of W?
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5. Spring 2018: #13.

Keywords: Rank Theorem, Row A, Nul 4, Col A

Let A be ad X 7 real matrix such that the dimension of its column space is equal to 5. Which of the

following statements is true? C TfMe
A. The dimension of the null space of A4 is equal to 0 K ' ‘
B. The columns of A are linearly independent 7( Cj,‘m POW A = CIJ‘VV' (ol A
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D. The rank of A” is equal to 7 % mnla AT = vom ILA RDM/D\ A
E. The dimension of the row space of A is 274

ollm(/o,A:TomlkA:-S =3

()

Rink. Thm : ~onk A + m//Hy A - /ﬁw/,umm o«f A
(]

S ~+ by = A]
> WA“Hy Az dim MulA =2



6. (1) Spring 2018: #20.

Keywords: Solutions to x’ = Ax

Related question: Fall 2018 #18 from MA266
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Let [ ] be the solution of the following initial value problem:
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6. (2) Fall 2018 #18 from MA266

1
Thereal 2 x 2 matrix A has an eigenvalue A1 = 3 4 2 with the corresponding eigenvector vi = <2>
1
Then the general solution of the system of differential equations

x'(t) = Ax(t)
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7. Spring 2017: #3.

Keywords: singular, similar, solution to Ax = b

Let A, B be two 4 X 4 matrices. Which of the following statements is ALWAYS true?
A.If A 4+ B is singular, then either A or Bis singular.

B. If AB is symmetric, then BA is also symmetric.

C.If A and B are similar matrices, then det(A) = det(B).

D.If AB = AC, then B = C.

E. If Ax = b is consistent for some b # 0, then A is non-singular.
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8. Fall 2019: #14.

Keywords: subspace of M, ,,

Let M3, 3 be the space of 3 X 3 matrices. Let H be the subspace of M35 consisting of all matrices

a b c 1 0
A= 1|d e f| suchthatA |—2| = |0]|.Whatis the dimension of H ?
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9. Fall 2018: #13.

Keywords: eigenvalue

2 0 0 0
1 -1 0 0 , , . . .
let A = 3 5 _9 _9 . Which of the following values is a multiple eigenvalue of A?
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10. Fall 2012: #23.

Keywords: diagonalization

let A = E _2}. For which matrix P is it true that P~ AP = D, where D is a diagonal matrix?
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