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MATH 1B03 C01 and C02: Midterm 2 (Version 1)

Instructors: Adam Van Tuyl and Andres Zuniga
Date: November 6, 2019 T:00PM
Duration: 75 min.

Instructions:
(YOUR RESULTS DEPEND UPON PROPER ATTENTION TO THESE INSTRUCTIONS.)

« Fill in your name and student ID neatly in the box above.

o This test paper contains 16 multiple choice questions and 2 short answer questions printed on both
sides of the page. The questions are on pages 2 through 10. Page 11 is a blank page for calculation,
and Page 12 is the bubble sheet for the multiple choice questions. Scrap paper is also available for

rough work.

¢ For Questions 1 through 16, select the one correct answer to each question and enter that answer
on the bubble sheet.

e For Questions 17 and 18, write your answer directly in this test booklet.

e The midterm is graded out of 20. Questions 1 throngh 16 are worth 1 point each, Question 17 and
18 are worth 2 points.

¢« NO CALCULATORS ALLOWED.

e YOU ARE RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE TEST IS COM-
PLETE. LET THE INVIGILATOR KNOW OF ANY DISCREPANCIES.
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1. Which matrix is the vertex matrix of the directed graph given below?
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2. Let T : B21% _; B? be a linear transformation. If

T(e1) = [4:1 and T(e; + 2e2) = lll}]
0 6

what is T(e2)? (Here e; denotes the i-th standard vector of R*"9).

) [i] b) [ﬁ] c) [10} d) [ﬁ] e) Not enough information given.
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3. Compute the determinant of the matrix below:
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4. Let A be the matrix as in Question 3 above, and let B = adj(A). What is bs?

a) 3 b)-3 d}31 e) 3

. - C"\:llﬁ ANad w0 St e Sl weiisih A-L‘q‘
E)“VLF - ' S O 3 hay « cﬂluu-«\ Se
BARIES Z2<oed



McMaster University Math 1B03 Fall 2019 Page 4 of 12

5. Suppose that A is an invertible matrix with det(A) = 5, B is an invertible matrix with det(B) =
4, and C is an invertible matrix with det(C) = 2. Furthermore, each matrix has size 2 x 2.
Find the determinant of the matrix:
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7. What 2 x 2 matrix given below has characteristic polynomial
p(A) =A% —51—2

a) 10 b) 21 0) 1 -2 d) -1 -2 le] 1 2
01 1 2 0 1 3 4 3 4
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8. Let A be the matrix

2
Ifx= l.. 3} is an eigenvector of A, what is the value of k?
k

a) -2019 — r] 3 ) Not enough information given.
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9. For a given 3 x 3 matrix A, the following facts are known

RER AR

If D is the matrix that diagonalizes A, what are the diagonal entries of D?
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10. Compute (—1)%2%.
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11. Find a complex number z such that

1 0 0
2+ 2§ z 0 = 2019.
5—6i 201% 1-1
a) ot ELCCAUJ\- GuC et S ‘\'l'xﬁ-,g.«"\.-uf
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12. The following four commands are entered into Matlab:

—_ eq \
P = [2019 2019 2019 1 1 1 3 2 1] ta | it \ 5 3
T = reshape(P,3,3) 2ol
R = triu(T) e B - B
det (R)

- dolq
What is the output of the last command? Sa é-"'{ (R—\

a) -2.2393e-13 b)0 ¢)1 Id}zow l,e] 4038
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The following questions are all TRUE-FALSE questions.

13. Which of the following statements are true?

(1) If T : " — R™ is a linear transformation, then there exists an n x m matrix A such that

T(x) = Axforall x €R". FAYE: A pwst be mxn
(2) For all square matrices A and B of the same size, det(A + B) = det(A) + det(B).

\ "a) (1) is false and (2) is false | FALE, ©Ex

b) (1) is true and (2) is false. A=7 1o ok B= =1 0% o 3
c¢) (1) is false and (2) is true. GL_L

d) (1) is true and (2) is true. .
A+R=132%

Then dt( AR T # A +A = St () ¥dex(RD)

14. Which of the following statements are true?

(1) If X is an eigenvalue of A, then A? is an eigenvalue of A%,  [RME”
(2) If z; = r(cos(#) + isin(f)) and 22 = s(cos(y) + isin(y)) are complex numbers, then
z122 = (r8)(cos (6 + ¢) + isin(@ + ). TRUWE:

a) (1) is false and (2) is false.

b) (1) is true and (2) is false.

c) (1) is false and (2) is true.
[1} (1) is true and (2) is true. |

7
S._A?Pwt.. A‘iﬁ“—l}‘:{ TL“-'\

R AAARY) =AKGR)
AR - (AARY) = AAGI

- s AR)= ROy = VX,
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15. Which of the following statements are true?

(1) If a 5 x 5 matrix A has 5 distinct eigenvalues, then A is diagonalizable. 'Hz ul=
(2) If A'is a diagonalizable matrix, then A is invertible. FALSE

a) (1) is false and (2) is false. T a wedre Can W a4 2o ﬂﬁuwlw_,
| B) (1) 55 true and (2) is false.) L shill & Lca& relizc\G,

c) (1) is false and (2) is true. & =)

d) (1) is true and (2) is true. i\ = 01

16. Which of the following statements are true?

(1) If A is a 3 x 3 matrix with real entries, then A can have three eigenvalues that are all
complex numbers. 5A\_SE Cb'p\?"u\.\‘ el acnﬂ-:l‘--!-ﬂ Come \A Patly

(2) If A is an eigenvalue of a matrix A, then the geometric multiplicity of A is less than or
equal to the algebraic multiplicity of A.

a) (1) is false and (2) is false.
b) (1) is true and (2) is false.

@ (1) is false and (2) is true. |

d) (1) is true and (2) is true.
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The following two questions are SHORT ANSWER QUESTIONS. Write your answer
directly into the space provided. You will be graded for both your answer and your explanation.

Viang O 4 prove s, dods twe ™8

.,_( 17. [2pts] Let A = l;" g , and suppose that a + b=0 ¢ +d = 0. Show that det(A) = 0.
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18. [2pts] Let A be a matrix with eigenvalue A = 2019. Show that if w and y are both eigenvectors
of A corresponding to the eigenvalue A = 2019, then z = 2w — 3y is also an eigenvalue
corresponding to A = 2019. =

i
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This page is blank - you can use it for scrap

SERAR - SoRES

END OF TEST PAPER
(NEXT PAGE CONTAINS BUBBLE SHEET FOR MULTIPLE CHOICE)



