Alpha Matrices & Vectors MAB National Convention 2018
For all questions, answer choice “(E) NOTA” means that none of the above answers is
correct.

1 2 4 2 2 1
1. Suppose A=|-3 0 -1|and B=|-1 1 -3|,evaluate 2A—-3B.
2 1 2 0 1 2
-4 -2 -4 -2 5 -4 2 5 4 2 -5
(A) |-3 -3 7| B)|-3 -3 -7| (C)|3 -3 7| (D)|-3 3 -7| (E)NOTA
4 -1 4 1 =2 4 -1 2 -4 1 -2

2. Suppose A={3 0 and B=|-2 1 -1|,evaluate 3A+4B.

2 1 -2 2
(11 2 16 11 2 16 11 2 6 11 2 16
A1 4 -1 ®|1 4 -1 ©|1 4 -1 O]|1 4 -2| (E)NOTA

]
ST
|

10 -11 2 7 -5 14 10 -1 4

[ x z 4 X
3. If 4 y =2 Y +2 , evaluate x+y—2z.
-x 1 5 —X

(A) 3 (B) 2 (C) 0 (D) 1 (E) NOTA

1 2 4 1 .
4, If A= and B = , evaluate AB+B' A.
31 5 2

A {33 12} B {23 10} ©) {33 —8} D) {33 10} (E) NOTA

10 1 12 0 15 1 12 1
X, —2X, +2X; =7
5. Suppose{ X, —3X, +4x, =12 , evaluate X + X5 +xZ .

2%, —5X, +3X%, =13

(A) 2 (B) 3 (C) 4 (D) 5 (E) NOTA

1 2 b 2 1
6. If a = ,evaluate (a+b+c+d)>%
1 3||c d 4 3

(A) 0 (B) 4 (€) 9 (D) 1 (E) NOTA
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10.

11.

211
Suppose A=|0 2 1|, evaluate A
0 0 2
22 4 8 2 8 12 2° 12 18 22 6 14
(A) |0 2° 4 (B)|0 2° 8 (©|0 2° 12 (D)|0 2° 6| (E)NOTA
0o o 2 o o 2 o o 2 o o 2
COSX —sinXx cosy -—siny .
Suppose A=| . and B=| . , evaluate AB—BA. The answer is a
sinx  cosX siny cosy

matrix whose entries are all equal to what?

(A) sin(x+Y) (B)O (C) cos(x+Y) (D) sin(x—y) (E) NOTA
11,
2 2
. 11 1| . X,
Suppose vector X =(x, X,,X;)and matrix A= 33 3 satisfies XA= X , evaluate o
3
111
|4 2 4]
(A) 2 (B) 3 (C) 0 (D) 1 (E) NOTA
1 2 3
Suppose A=|4 5 6 |, evaluate Rank(A)
7 8 9
(A) 0 (B) 1 (C) 2 (D) 3 (E) NOTA
1 1
Suppose A=|1 2 |, evaluate 4A™
2 1
-1 -1 3 -1 1 3 1 -1 3 1 1 -3

(A |3 -1 -1| ®)|3 -1 -1| ©]3 -1 -1| O)|-3 1 1 (E) NOTA
1 3 -1 1 3 1 1 3 -1 1 -3 1
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12.

13.

14.

15.

16.

17.

18.

1 2 1
Suppose A=| 6 -1 0 [, find the transpose of the adjoint of A
-1 -2 -1
1 -6 13 1 6 -13 -1 6 -13 -1 6 -13
(A) |0 0 O B)|0 0 O ©j0 0 0| MD|O 0 O (E) NOTA
1 6 -13 1 6 -13 1 6 13 1 -6 13
1 0 2
Suppose A=|3 1 5|, evaluate characteristic polynomial of A
2 5 8
(A) —A°+104°-121+9 (B) —1°-104* +121+9 (C) —A*+104% +121+9
(D) —A°*+104%* +124-9 (E) NOTA
1 2 3 4
Suppose A= 2341 evaluate tr(A)
PROSER=13 4 1 2|
4 1 2 3
(A) 3 (B) 4 (©)6 (D) 8 (E) NOTA
1 21
Suppose A=|3 4 2 |haseigenvalues 4,4,,4,.Evaluate A, + 4, + 4,
4 8 2
(A) 2 (B) 3 (©)5 (D) 9 (E) NOTA
: 6 -1 _ L
Suppose 4, and A, are eigenvalues of A= > 3| If A4, =5, find the corresponding eigenvector
1 1 1 1
(A) H (B)[ } © |2 D) | 2 (E) NOTA
1 1
1 -1
Suppose V=(1 2 3)andU=(2 0 4).EvaluateV-U.
(A) (8 2 —4) (B) 14 ©) (8 -2 4) (D) 12 (E) NOTA

Suppose V=(1 2 4)andU=(3 0 2),evaluate V xU

(A) (4 -10 6) (B) 11 (C)(4 10 -6) (D) 14 (E) NOTA
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19.

20.

21.

22.

23.

24,

25.

26.

Suppose V =(a a-1 a+1) and V|=+14, which of the following is a possible value of a?

(A) 5 (B) 4 (C) 3 (D) -2 (E) NOTA

Suppose V =(2 3 -1)andU=(3 1 2),compute the smaller angle between V and U .
T T T T

A) — B) — C) — D) — E) NOTA

(A) 3 (B) 2 (©€) c (D) 5 (3]

Compute the orthogonal projection of V =(-1 4 2)ontoU=(1 0 3).

13 1 3 1 -3 1 . 3
(A) (7 0 Ej (B) (E 0 EJ (€) (E 0 7] (D) (E 1 Ej (E) NOTA

Computing the scalar projection of V =(1 2)ontoU =(-1 1).

(A) _—; (D) -2 (E) NOTA

2 1
B) — C)
= (),—2 (),—2

1 2 o
Suppose A= ) & , evaluate A

11 10 0 1 10
(A) [1 J (B) [1 J (€) (1 oj (D) [o 1] (E) NOTA

2 1
Suppose A= 2 3|, Evaluate det(A)
3 2

, O K

(A) 0 (B) 1 (C) 2 (D) 3 (E) NOTA

10
Let f(x)=x*>-5x+2and A=(2 SJ’ evaluate f(A).

-2 0 2 0 2 0 -2 0
(A [O 2] () (2 _zj () [_2 2] (D)(2 zj (E) NOTA

Let A be any square matrix that satisfying A —2A+5=0, evaluate A™*.

2I;A (B)% ©) 21 -A (D) 21 + A

(A) c c

(E) NOTA
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27.

28.

29.

30.

3
Suppose vector V =(3+y 1 x 4)andU =(2 y -1 X_Ej are orthogonal, evaluate x+y

(A) -1 (B) 0 (C) 2 (D) 1 (E) NOTA

Find the area enclosed by the triangle whose vertices are (1,0), (2,2) and (4,3)
(A) % (B) 1 ©o (D) 2 (E) NOTA

Suppose three points (1, ), (x,2) and (-1,2) are collinear, find value of y
(A) 2 (B) 1 ©) -1 (D)0 (E) NOTA

Suppose A, and|A/=4, evaluate [4A™|

(A) 2° (B) 2* (C) 2° (D) 2° (E) NOTA



