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For all questions below, the answer E. NOTA means “None of these answers”.

1. Write the system {zx_z;)y::_z as a matrix equation:
o 11 g e O Y| o i By 4] Y e B
o.[2 LIL1=15 E.NOTA

2. Determine the product [; ﬂ [_31 _24]

Ay ol ey il % S

D. [g 160] E.NOTA

3. Whatis [‘24 > ]_1?

—2

1 1 5

4 -5 i 05 I1 —l

A. B C. 2

2 = - 1 2
1

D.| * E.NOTA

0 J—
| 2

4. The determinant of an n x n matrix 4 is det(4) = k for some real value k. Consider the
matrix B = kAATA!. Which of the following equals det(B) in terms of k?

A K B. k" C. k1 D. k"2 E.NOTA

5. Which matrix is not singular?

1 2 3 2 0 —4 2 1 3
A |l-1 =2 —3] B.|-3 2 6 Cl|1 2 —3]
4 5 2 1 0 -2 3 3 0
-2 3 1
D.10 O O] E.NOTA
1 2 8




Alpha Matrices & Vectors Page 2 2019 MABO National Convention

6. Find the value of £ so that the system is inconsistent: { 2x +ky =4
—3x—2y =-6
A k=3 B.k=-3 c.k=§ D.k=—§ E.NOTA

7. The matrix 4 = [g _15] satisfies the quadratic equation A% + aA + BI = 0, where

« and f are integers and / is the 2x2 identify matrix. Determine the value of a + f3.

A.-14 B. 11 C. 14 D. 20 E.NOTA

8. Let A = [\/f _1]. What is A7?

V3
643 —64 —64V3 64 128vV3 —128
A. B. C.
64 643 —64 —643 128  128V3
D. [_128\/3 128 ] E. NOTA
—-128 —128V3
9. Which matrix is written in reduced row echelon form?
1 0 2 3 1 2 1 =2 5 2 -1 3
Alo o o o B.lo 1 3 9 C.lo 1 5 3
-2 1 -1 3 0 0 1 2 00 0 O
1 0 2 4
D.lo0 1 -1 -8 E.NOTA
0 0 0 0

10. Find the area of the triangle with vertices at (—2,1, 3), (1,5, 4), and (5, 2,5).

A. 5V3 B. %5 C.44 D. 88 E.NOTA

11. Find the sum of the solutions to the equation: =3 x+3|_ 8

2—x 2

A. -5 B.-1 C. 1 D.4 E.NOTA
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12.In M = [Ccl Z], each entry q, b, ¢, d is independently and randomly assigned a
value of 0 or 1 with equal probability. What is the probability that M is invertible?

A. B.

|
RS
| w

D. % E.NOTA

[—1 0 3 4
13. Solve for matrix 4: 2A+1-1 3 |=[|-3 -1

2 —4 8 —4
1 2 2 2] 4 4 2 2
A -2 2 B.|-1 -2 C.|-2 —4 D.|-1 -2 E.NOTA
5 —4 3 —4i 6 0 3 0

14. Let S be the set of all 2 X 2 matrices with real entries. Consider the following properties:
I.AB = BA II. (AB)C = A(BC) II. A(B+ C)=AB + AC.
Which of these properties are true for all matrices 4, B, C in S?

A. Tonly B. Il only C. Il and III only D. I and III only E. NOTA
2l
15. Using Cramer’s Rule, x = *51=* is the solution for x in a 2 X 2 system involving x and y.
15

What is this 2x2 system of equations?

A{2x+3y=3 {2x+3y=4 {2x—y=4 {4x+3y=2

—x+5y=5 —x+5y=1 3x +5y=1 x+5y=-1 E. NOTA

16. Which of the following 3-D vectors has a magnitude that is a positive integer?
-2 2 1 —6
A | 2 B.| -4 C.| 4 D.{ 7 E. NOTA
—4 6 -8 7
-1
17. Which of the following is a unit vector in the opposite direction of v = 2 |?
-2
1 1 _1 1
EATN AT G I
2 2 2 2
- = 2| =

S A O R Y |

E.NOTA

ulN
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-1 x -3

18. Find the sum of all values of x that make [ X 0 0 | not invertible.
3 -2 x+1

A1 B.0 C.-1 D. -6 E. NOTA

19. If 4 =< 2,—3 > is perpendicular to both ¥ =< x,—2 > and w =< —1, 2y >, find the
value of xy.

A. -2 B.-1 C.0 D.1 E.NOTA

20. Which matrix below is idempotent?

0 0 1 1 0 1 2 =2 -4 2 2 -1
Al0 1 0 B.{[2 0 0 Cl-1 3 4 D.|-1 3 4 E. NOTA
1 0 0 -1 1 1 1 -2 =3 -1 2 3
21. Which matrix below is nilpotent?
0 0 1 5 -3 2 1 0 1 5 1 2
A.]J0 1 0| B.Jj15 -9 6| C.|2 0 0| D. |5 1 -2 E. NOTA
1 0 O 10 -6 4 -1 1 1 51 0

22. Find the angle between the vectors =< 3,—1 > and ¥ =< 2,1 >.

A. 30° B. 40° C.45° D. 60° E.NOTA

3. Letu=<—-14>v=<32>w=<-21>. Ifau+bv+cw = 0 for some non-zero
a, b, c, compute the distance from the origin to the line ax + by = c.

AO B.1 C.\V2 D.2 E. NOTA

24, If the trace of a 4 X 4 matrix 4 is 3, what is the trace of 54?

A3 B. 12 C. 15 D. 240 E.NOTA

25. Given |¥ + W| = m and |V — W| = n, find the dot product, ¥ - w, in terms of m and n.

A& (m*-n%) B. %(m2 +n?) C. %(m —n) D. %(m —n)? E.NOTA
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26. Which vector is linearly independent to [_42] ?

1 -1 1 2
A. [_2] B. | 5 ] C. [2] D. | ° 4] E.NOTA
-2 3 7
27.1fA=|x 5 z ] is symmetric, find the sum x +y + z.
y -2 -1
A.S B.6 C.8 D. 10 E. NOTA
x+y=28
28. Find the product xyz in the system [x +z=11.
y+z=13
A. 88 B. 104 C. 143 D. 150 E.NOTA

29. Which of the following must be true for any two n X n matrices 4 and B with real entries?

A.(A+ B)? = A + 2AB + B? B.(A+B)'=4"1+B"1
C. tr(AB) = tr(A)tr(B) D. (AB)"! = A-1B-1
E.NOTA

30. Suppose [_21 :ﬂ [;] =c [;] and [;] is not the zero vector and ¢ is some real number.

Find the product of all possible values of c.

A. -6 B.-2 C.-1 D.1 E.NOTA



