Mu Alpha Theta National Convention 2002
Mississippi State University
Matrices Topic Test

Alpha Division
L Solve f q 2 -8 2x-3  3y+1
. Solveforx,y,zandw: | - 1= o | _, s
x=-25 x=25 x=-25 x=-25
y=-3 y=-3 y=-3 y=-3
GV ®° - © d° (e) NOTA
z=-1 z=-1 z=-1 z=1
w=1 w=1 w=-1 w=1
5 Eval 3x+y x-2y 2x 2x -3y S5x+y
. te: +
vatuate 2x-5y 3x-2y x+y 3x+2y x-4y 2x

Sx+y  x+y Ix+y Sx+y  x-=5y TUx+y
a 5x -3y 4x-6y 3x+y 5x+3y 4x-6y 3x+y

Sx+y x=5y TIx+y Sx+y x-=5y TIx+y
5x-3y 4x+6y 3x+y 5x-3y 4x-6y 3x+y

(e) NOTA

3 11 -1 7 -2 8
3. If 4= and B = ,find 24-3B.
-6 4 9 2 -4 -5

-15 =16 ~26] =15 ~16 26 ~15 —16 26
@1 18 20 3! ®1g 20 313|915 20 3

{—15 16 —26}
] () NOTA

18 20 33



3 2 6 13
4. Solve forA: 34+| 4 -7|=|-8 2
-2 5 1 -1

I 5 I 5 I 5 3 15

@) -4 3| |4 3| @©]4 3| @]|-12 9| (e)NOTA

1 2 1 -2 1 2 3 -6

: : . x ] y oz |4
5. Solve for x, y, and z in the matrix equation 4 = 2 ‘1 +2 5
Z —_— —_—

x=-3 x=3 x=3 x=-3
(@ y=2 (b)y=2 (¢)y=2 (dy=2 (¢)NOTA

z=1 z=-1 z=1 z=-1

2 x 3|13 1 5
6. Evalvate: |-1 2 7 |3 -3 -1
z 5 =202 0 vy

3x+12 3x+2 —x+3y+10 3x+12 3x+2
(a) 17 =7 Ty=17 b)y| 17 7
3z+11 z-15 -2y+5z-5 3z+11 z-15
3x+12 -3x+2 —-x+3y+10 3x+12 -3x+2
(| 17 7 Ty-=17 (d| 17 7
3z+11 z-15 2y+5z+5 3z+11 z-15
(e) NOTA
1 2 3
7. Find the traceof 4=|0 -2 4.
31 3

(a) 15 (b)4 (c)3 (d)2 (¢) NOTA

-x+3y+10
Ty-=17
—2y+5z-5

-x+3y+10
Ty="T
—2y+5z-5



e then calculate A°.

1 8 [ 2x+1  4x+2 2x+1 4x+2 2x+1 4x+2
@ | s (b) () (d){ }

1
8. IfA:{
X

-1 _2x2+x —2x+1 2x%+x 2x+1 2x+x 2x-1

(e) NOTA

) 2 -3
9. For x;t?,ﬁndthe inverse of c 1l

1 1 3 1 1 3 1 2 X 1 2 x
@ 530 o 2l ® s ox 2] @573 23 1] Daiae| o3

(e) NOTA

3 X

) 3} is equal to its own inverse.

10. Find x such that the matrix [
(@) -4 (b)2 (¢)4 (d)5 (¢) NOTA

1 2
11. Find 4 given that (24) =[ }

3 4
1 2 4 8 —4 -1 4
@1 | O | @ 5@ | @NoTA

12 Solve ford: | - laz| b
.Oveor.3_2 —_21

-+ -] 4] [ -3
(a) [_; _2} (b)[l _4 (c) L; _J (d){

X
-2

|

ﬂ (e) NOTA

Bl |

3x
13. Find all x such that the matrix { . } is singular.

(@) —6 (b)—60r0 (c)0 (d)0or6 (¢) NOTA



14. Evaluate:
valuate 4 x_1

x-3 2‘

(@) x> —4x+11 (b) x> —4x-5 (c) x> —4x—11 (d) x> —4x+5 (e) NOTA

x y 1
15. Evaluate: | 2 3 -1
-2 -1 3

(a) 8x—4y+4 (b) 8x+4y+4 (c)10x—4y+4 (d) 8x—4y—8 (e) NOTA

5

13 then calculate the value of x.

16If2 -3
x4

11 11
@ 5 ) -7 @1 (@ -1 ()NOTA

17.If A is a 4 x 4 matrix such that |4 = =3, what is the value of |2 4|.

(a) — 6 (b)—48 (c)6 (d)48 (¢) NOTA

18. Given x;t?. If 4= , then calculate |A* |

2 1

lx () 3-2x (d) 3+2x (e) NOTA

(®) 3+2

0 }, then calculate (4B) ™.

2 5 7
-1 _ -1 _
19.1f 4 —__7 6} and B —{2

35 17]  [24 -6]  [-35 17]  [-24 -6
(a)[4 0| ® {_37 21} (C){4 10} (d){_37 21} () NOTA

4 6 7
20. Suppose |A| =3 and the adjointof 4is {1 0 1. Find 4.
2 32

12 18 21 12 -18 -21 1 3 2 £ 2 1
@[3 0 3| ®|-3 0 3|@|0 =2 1| @]|: 0 L] (@NOTA
6 9 6 6 -9 -6 10 -2 2] 2



21. Find the area of the triangle having vertices (-1,2), (2,2), (-2.,4).

(a) 6 (b)3 (c)2 (d) 0.5 (e) NOTA

22. Ifu=2i-3j+k, v=-3i+5j+4k,and w=i-2j+3k, then calculate3u —2v+w.
(a) 13i+21j+2k (b) 13i—-21j+2k (c) 13i+21j—-2k (d) 13i—21j—2k (e) NOTA
23.1f v=3i-2j+ J7k , then calculate ||V|| .

(a) 23/5 (b) V62 (c) 43 (d) /54 () NOTA

24. Find a unit vector in the direction of v = 5i+3j—6k .

5 3 6 5 3 6 5 3 6
a i+ j+ k (b i— j+ k (c i+ k
@) \70 \/70J V70 ®) V70 \/70”l ©

70 Ot m

(d) \/i_oi—\;_oj—\/j_ok (e) NOTA

25. If u=2i-4j+k and v=-3i+2j+2k, then calculate u « v.

(a) 16 (b)4 (c)—-16 (d)—12 (e) NOTA

26. Find the distance between u=2i—3j+2k and v=— 5i—4j+6k.

(a) V60 (b) V122 (c) 34 (d) V66 (¢) NOTA

27.1f v =2i-j+ 3k, then what value(s) of ¢ makes ||cv|| =1?

nl

1 1 1
(a) Nl (b) N (©) iﬁ (d) 1 (e) NOTA

28. Find the angle @ (to the nearest tenth of a degree) between u = 6i —3j+ 2k and
v=2i+2j-5k.

(a) 84.3° (b) 95.7° (¢) 1.5° (d) 1.7° (e) NOTA
29. If u=6i-3j+2k and v=-2i+2j-3k, then calculate v x u.

(a) Si+14j+6k (b) 5i—14j+6k (c) Si+14j—6k (d) —5i—14j—6k (e) NOTA



30. Find the area of the parallelogram that has u=3i+2j—k and v=i+2j+3k as
adjacent sides.

(a) 4 (b) 6v/5 (c) 5v3 (d) 2414 (e) NOTA

Work the following tiebreaker on the white portion of the back of the scantron sheet
and circle your answer.

0 -3 5
Bonus: Find the eigenvalues of 4A={-4 4 -10].
0 0 4



Mu Alpha Theta National Convention 2002
Mississippi State University
Matrices Topic Test
Alpha Division

e Aol e

\O

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

CTAT O A0 OCcCAN OO0 ®» oo a0 oco0 oAt oY oc

Tiebreaker: -2,4,6






