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Exam Midterm exam in GRA 6035 Mathematics
Date  October 13th, 2017 at 1500 - 1600

This exam has 8 questions

(QUESTION 1.

Consider a 4 x 6 linear system A -x = b, where the coefficient matrix A has a pivot position in every
row. Which statement is true?
[ O

eI

»
-
r
- *
L

(a) The linear system has a unique solution
(b) The linear system is inconsistent \
¢) The linear system has one degree of freedom ~
The linear system has two degrees of freedom
€] I prefer not to answer.

(QUESTION 2.
Consider the vectors vy, vo,v3, given by
1 1 1
V1 = 1 ' Vg = 2 3 V3 = 3
1 4 t
Which statement is true? \

a) The vectors {v1, vy, v3} are linearly independent for all ¢

@The vectors {v1, vy, v3} are linearly dependent exactly when t = 7
(c) The vectors {vi, v, v3} are linearly independent exactly when ¢ = 7
(d) The vectors {v1, v, v3} are linearly independent exactly when ¢t = 9
(e) I prefer not to answer.

t{ ~= ..‘-L (QUESTION 3.

{

\&\ = )C i Kk.?_\\\

Consider the matrix -
RN PITAY t\\
A=[1 71 N
L1 2 AR & (.
-\
Which statement is true? Y (\—k\\k\' ‘\\ - & \
) W=
@Fhere is one value of ¢ such that rk(A4) = 2 = (x \\ E-& L 1
(b) There are two values of ¢ such that rk(4) = 2 = Ck=\\ (kl Ak =72 \ =Q
(c) There are no values of ¢ such that rk(A) = 2 -\ £=-2
(d) There are three values of ¢ such that rk(4) = 2 t=\, =N
(e) I prefer not to answer. )
1 /L: by ck=



QUESTION 4. ‘ &gi .
o 21X © = Q
l ~ & ]

3 5 2
=3l G (a2 =o
X=2 o A-aMe=o

a) A has three distinct eigenvalues A2, A =<
has an eigenvalue of multiplicity two, and another eigenvalue of multiplicity one
©

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.

Consider the matrix

Which statement is true?

QUESTION 5.

Consider the matrix A given by

I s 1 Q\\';'}\l:\ )g('g:—'"‘

A = 0 ]. S e —

0 0 -1 wava M L ks |

Which statement is true? 59
B — O\ 0\
oV ~—\

(a) A is diagonalizable for all s
A is diagonalizable exactly when s =1
is diagonalizable exactly when s =0 = o @ \
C

A is not diagonalizable for any s

(e) T prefer not to answer. 0o 0O —- &
Q = \o O % 3= Y
UESTION 6. —_—
O O \
gy Lree
Consider the quadratic form 2 t‘\r‘t{

flz,y, 2) = 2? + dzy + 22z + 4y° + 4yz .
Gite) v A NV

Which statement is true?

(a) f is positive semidefinite but not positive definite
(b) f is positive definite
(c) f is negative definite
(d) f is indefinite

(e) I prefer not to answer.

QUESTION 7.

Consider the function f(z,y,2) =1 — 2* — 222 + 4xz — y? — z* — 222. 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 (z,y, z) = (0,0,0), but no global maximum.
(e) I prefer not to answer.
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