
Exam Midterm exam in GRA 6035 Mathematics
Date January 5th, 2018 at 1500 - 1600

This exam has 8 questions

Question 1.

Consider a homogeneous linear system A · x = 0, where the coefficient matrix A has a pivot position
in every column. Which statement is true?

(a) The linear system has a unique solution
(b) The linear system is inconsistent
(c) The linear system has one degree of freedom
(d) The linear system has two degrees of freedom
(e) I prefer not to answer.

Question 2.

Consider the vectors v1,v2,v3, given by

v1 =

1
1
1

 , v2 =

1
2
3

 , v3 =

1
4
t


Which statement is true?

(a) The vectors {v1,v2,v3} are linearly independent for all t
(b) The vectors {v1,v2,v3} are linearly independent exactly when t = 6
(c) The vectors {v1,v2,v3} are linearly dependent exactly when t = 6
(d) The vectors {v1,v2,v3} are linearly dependent exactly when t = 7
(e) I prefer not to answer.

Question 3.

Consider the matrix

A =

(
t 1 t
1 t 1

)
Which statement is true?

(a) There is exactly one value of t such that rk(A) = 2
(b) There are exactly two values of t such that rk(A) = 2
(c) There are no values of t such that rk(A) = 2
(d) There are infinitely many values of t such that rk(A) = 2
(e) I prefer not to answer.
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Question 4.

Consider the matrix

A =

−1 0 0
0 2 1
0 1 2


Which statement is true?

(a) A has three distinct eigenvalues
(b) A has an eigenvalue of multiplicity two, and another eigenvalue of multiplicity one
(c) A has an eigenvalue of multiplicity three
(d) A has one eigenvalues of multiplicity one, and no other eigenvalues
(e) I prefer not to answer.

Question 5.

Consider the matrix A given by

A =

1 s −s2
0 0 s
0 0 1


Which statement is true?

(a) A is diagonalizable for all s
(b) A is diagonalizable exactly when s = 1
(c) A is diagonalizable exactly when s = 0
(d) A is not diagonalizable for any s
(e) I prefer not to answer.

Question 6.

Consider the quadratic form

f(x, y, z) = −x2 + 4xy + 2xz − 4y2 + 4yz

Which statement is true?

(a) f is negative semidefinite but not negative definite
(b) f is negative definite
(c) f is positive definite
(d) f is indefinite
(e) I prefer not to answer.

Question 7.

Consider the function f(x, y, z) = 1− x4 − 2x2 − 4xz − y2 − z4 − 2z2. Which statement is true?

(a) f has a saddle point at (x, y, z) = (0, 0, 0).
(b) f has a global maximum point at (x, y, z) = (0, 0, 0).
(c) f has a global minimum point at (x, y, z) = (0, 0, 0).
(d) f has a local maximum point at (x, y, z) = (0, 0, 0), but no global maximum value.
(e) I prefer not to answer.
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Question 8.

Two firms compete in a market. Initially, Firm A has 60% of the market, leaving Firm B with 40%.
We model quarter-to-quarter changes in market shares as a Markov chain xt+1 = Axt, where

xt+1 =

(
xt+1

yt+1

)
=

(
0.77 0.17
0.23 0.83

)
·
(
xt
yt

)
= A · xt

and where xt and yt are the market shares of Firm A and Firm B after t quarters. In the long run,
the equilibrium market shares are given by

x =

(
x
y

)
= lim

t→∞
xt = lim

t→∞

(
xt
yt

)
Which statement is true?

(a) Equilibrium market share x of Firm A is at least 75%.
(b) Equilibrium market share x of Firm A is between 50% and 75%.
(c) Equilibrium market share x of Firm A is between 25% and 50%.
(d) Equilibrium market share x of Firm A is less than 25%.
(e) I prefer not to answer.

3



SVARARK TIL FLERVALGSEKSAMEN
ANSWER SHEET FOR MULTIPLE CHOICE EXAMINATION

Eksamenskode:
Examination code:

lnltialer:
Personal initials:

lD-nummer: (SKlAI fylles utl)

lD-number: be filled in!)

,J

Skriv tvdeliq!
Fvllut med El
Rnnuter kryss med I
Helt fylt rute blir ikke registrert

AIN

Write clearlv!

Record 
"nr*u, 

with El
cancel a cross with I
Compl. fílled boxes will not be registered

0

1

2
3
4
5
6
7

I
I

0

1

2

3
4
5

6
7

I
ô

Detts svararket leses kun av en maskin. lkke noe ôv det du sk?ivêr utonom

de deflnerte feltene bl¡r lesl elller tatt hensyn til'
lkke kluss pâ arket. Be heller om et nytt.

This answer sheet is only ?êad by a machine, Answqrs or commênts wr¡tton

on the oxaminat¡on paper or outsido the boxes will not be gtaded'

Do not scribble on this shset,

Please ask for a new answer sheet if you neod one.

6 ( ,{ b Ò 3 5 a' 0 1 L 4 5 ("

EX

tr
tr
tr
tr
tr
tr
EI

tr
tr

tr
EI

tr
tr
tr
tr
n
n
tr
tr

tr
tr
E
tr
tr
tr
tr
n
tr
tr

tr
tr
tr
tr
u
tr
fI
tr
tr
E

tr
tr
tr
n
EI
tr
tr
tr
tr
tr

n
E
tr
tr
tr
EI
u
tr
tr
tr

tr
tr
tr
tr
tr
tr
E
tr
tr
u

ABCDE
1 Eltrtrtrtr
2 EIEIENN
3 T]EIBE¡tr
4 EtrNE¡E]
5 EtrtrNtr
6 EtrL]tr[]
7 ET]EtrE
I nnEtrn
e trtrEIUtr

10 trE¡NtrEI
ABCDE

11 trT]EIEE]
12 trtrnEE
13 trEtrEIN
14 T][Itrtrtr
15 trtrtrEn
16 trUfttrtr
17 trtrEtrE
18 trEnEIE
1e EnElEn
20 trntrEE

ABCDE

BCDE
truEn
nnnE
trutrtr
Ertrtrtr
ntrtrtr

26 EltrEEn
27 trtrEILItr
28 trtrUtrtr
2s uutrtrE
30 trEltrE]f¡

ABCDE
31 trtrEltrf]
32 nnf¡Etr
33 trtrnL]tr
34 EtrENN
35 EnEInn
36 ntrnnn
37 EInnEn
38 nEtrfttr
3e utrtrtrtr
40 fttrE]trtr

ABCDE

ABCDE
41 tlEItrnE
42 nnntrn
43 trUtrUtr
44 trtrEtrtr
45 trtrtrtrtr
46 nEftntr
47 trENEtr
48 trtrtrtrtr
49 trI]LIDE
50 nntrnE

ABCDE
51 ntrntrft
52 trntrntr
53 trEtrftn
54 Etrntrn
55 trntrtrtr
56 trEltrtrn
57 NENEtr
58 trEtnnE
59 trtrEtrtr
60 Etrftnn

ABCDE

ABCDE
61 trtrnnEI
62 nEtrDu
63 trtrEtrtr
64 trtrtrtrtr
65 trtrEntr
66 ntrntrEI
67 trEltrEIu
68 nEEtru
6e trtrtrtrtr
70 Ennnn

ABCDE
71 EtrtrNtr
72 nnnnE
73 nDnnn
74 ntrtrtrtr
75 NNEEE
76 trtrntrtr
77 ntrtrtrn
78 nndnn
79 DtrENE
80 NtrEItrtr

ABCDE

ABCDE
8trtrNtr
ntrnnn
ENENN
trTlEItrEI
trtrutrtr
nntrEn
NtrEEIEI
NtrEtrN
nntrtrtr
ntrtrtr8
ABCDE
trtrnntr
EEENE
ÜEltrtrN
trtrtrtrn
NEEtrN
NEEtrT
NNtrEtr
trtrntrtr
8trtrtrI¡
trENtrE
ABCDE

A
21 fl
22n
23tr
24tr
25n

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100


	midterm-2018-01
	Question 1. 
	Question 2. 
	Question 3. 
	Question 4. 
	Question 5. 
	Question 6. 
	Question 7. 
	Question 8. 

	svarark

