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

e ; 2 -8 2x-3  3y+1
- Sovelorx y, z ald w0 1T 5,01 —2w—5

=25 x=25 x==-25 x=-25

X

y=-3 y=-3 y=-3 y=-3

@ _ 7 O _ T ©._ . @’ _ " (9NOTA
z=-1 z=-1 z=-1 z=1
w=1 w=1 w=-1 w=1

6 -1 -16 5
2. Evaluate: |-8 3 |+| 4 -4
13 7 9 8

10 4 ~10 4 ~10 4 ~10 4
@@|-4 1| b | -4 1| @©|-4 -1 | -4 1| ()NOTA
2 15 2 15 2 15 2 15

10 7 3 5 4 -7
-5 2 -11 -6 -9 4

3. Evaluate: -
6 -5 8 7 0 2
4 1 15| |3 2 -11
5 3 10 5 3 10 5 3 10 5 3 10
111 —15 1 11 —15 111 15 111 —15
@ s 6| O s 6@ 25 6| DIy 5 6
7 -1 26 7 -1 26 7 -1 26 7 1 26

(e) NOTA



4 Eval 3x+y x-2y 2x 2x -3y Sx+y
. te:

vatate 2x=5y 3x-2y x+y " 3x+2y x-4y 2x

[ Sx+y  x+y  Tx+y] b [ Sx+y  x-=5y Tx+y]|
@) | Sx—3y 4x-6y 3x+y ®) | Sx+3y 4x—-6y 3x+y]|

[ Sx+y  x-5y Tx+y]| q [ Sx+y  x-5y Tx+y]
© |Sx—3y 4x+6y 3x+y] ()_5x—3y 4x—-6y 3x+y|

(e) NOTA

) 3 —11 -1 7 -2 8 )
5. Given: A:[ }and B:[ 5] Find 24-3B.

6 4 9 2 4 -
[-15 —-16 -26 X -15 -16 -26 -15 -16 26

@118 20 33| ®]1s 2 33| @18 20 33

o156 —a6)

@] 18 20 33| ©

3 2 6 13
6. Solve forA4: 34+| 4 -7 |=|-8 2
-2 5 1 -1

15 15 15 315
@@|-4 3| ®)|4 3| @4 3| @]|-12 9 | (e)NOTA
1 2 1 -2 1 2 3 -6

Xy y oz
7. Solve for x, y, and z in the matrix equation 4 = 2 +2
Z —
x=-3 x=3 x=3 x=-3
(@y=2 () y=2 ()y=2 (d)y=2 (¢)NOTA

z=1 z=-1 z=1 z=—1



1 -1 711 1 2
g. Evaluate: [2 -1 &8 |2 1 1
31 —-111 -3 2

6 —21 15 6 —-21 15
(@) |8 -23 19| (b)|8 —-23 19

4 7 =5 4 7 5
(e) NOTA

2 x 3|3 1 5

6 -21 15

6

() |8 —-23 19| (d)|8

4 7 9

9. Evaluate: |-1 2 7 |3 -3 -1

z 5 =202 0 y

[3x+12 3x+2 —x+3y+10
@@ | 17 -7 Ty—17 (b)
| 3z+11 z—-15 -2y+5z-5

4

-21 15
-23 19
1 -5

3x+12 3x+2 —x+3y+10
Ty-=17
3z+11 z-15 2y+5z-5

17 7

3x+12 -3x+2 —x+3y+10 3x+12 —3x+2
| 17 —7 Ty—1 (d| 17 —7
| 3z+11  z—15  2y+5z+5 3z+11 z-15

(e) NOTA
1 2 3
10. Find the trace of 4=|0 -2 4.
3 1 3

(a) 15 (b)4 (c)3 (d)2 (¢) NOTA

2
} , then calculate 4°.

1
11.IfA:{
x -1

1 8 2x+1  4x+2
@ x -1 ®) 2x° +x —2x+1 ©

(e) NOTA

2x+1 4x+2
¢ 2x* +x 2x+1

-x+3y+10
Ty-=17
—2y+5z-5

ol

2x+1 4x+2

2x%+x 2x-1

|



-7 11 12
12.1f 4=| 4 -3 1 |,thencalculate A”.

6 -1 3
7 —-11 -12 7 11 12 -7 4 6 7 4 6
a|-4 3 -1 ®1|4 3 1| @1l =3 —-1] @11 3 1
-6 1 -3 6 1 3 12 1 3 12 1 3
(e) NOTA
1 1 1
13.If X=|2|,Y=|0|,and Z=|4|, then find scalars a and b such that Z = aX +bY.
3 2 4

a=2 a=-2 a=-2 a=2

b d NOTA
(a)b: ()b:_1 (C)b:1 ()b:_1 (e)
1 0 0
14.1f A={0 —1 0 |, then calculate 4"".
0 0 -1
1 0 0 1 00 1 0 0 1 0 0
@ |0 -1 0| |0 1 0[(@]|0 1 0| (@]|0 -1 0| (¢) NOTA
0 0 -1 0 0 1 0 0 —1 0 0 1
111
15. Find the inverse of |3 5 4.
365
11 1 1 1 -1 1 1 -1 1 1 -1
@3 + 4/ ®|I3 2 -1 @©@|-3 2 1] @@|-3 2 -1
Tt % 3 -3 2 3 -3 2 3 3 2
() NOTA



1

1 1 3 1 2 x 1
3x|—x ()2+3x 2 ()2 3x|-3 1 (d)2+3x—

(e) NOTA

-2 2 -3
16. For x # 3 find the inverse of .
X

@ 5

X

3} is equal to its own inverse.

3
17. Find x such that the matrix [_ )
(@a)-4 (b)2 (¢)4 (d)5 () NOTA

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

3 4
(a)[

1 2 4 8 -4 -1 1
5 O e ol ©O_¢ 5| @ FR! () NOTA

19. If 23X ° h Icul
. 1 4]y =110 , then calculate x - y.

(a)1 (b)5 (c)-1 (d)—5 () NOTA

20. Solve for A T
.OVCOI'.3_2 —_21

-+ -] [+ ]
(a) [_ _2} (b)[ 1 _4 (c) {_;

X
21. Find all x such that the matrix L )

W N|—

m|»— m|w

ol

3x| . |
. is singular.

ﬂ (e) NOTA

Blon Nfw
Bl v

(a)—6 (b)—60r0 (c)0 (d)0or6 (¢) NOTA




22. 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

-3 2 1
23. Evaluate: | 4 5 6
2 =31

(a)— 107 (b) =75 (c)—31 (d) 107 (¢) NOTA

x y 1
24. 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

x-1 -4

25. Find the value(s) of x for which
-2 x+1

(aA)—3 (b)0 (¢)3 (d)—3o0or3 (e) NOTA

2
26. If

. 4 , then calculate the value of x.

-1 3

11 11
@75 () -5 ©1 (@ -1 ()NOTA

27.If A is a 4 x 4 matrix such that | 4] = =3, then calculate the value of |24].

(a)— 6 (b)—48 (c) 6 (d)48 (¢) NOTA



28. After applying Cramer's Rule to solve a linear system of equations, it was calculated

2 -3 -1 1 -3
0 0 1 2 0 1
2 -4 4 2 4
that x=7——— and y = . Calculate the value of z.
-1 2 -3 -1 2 -
2 0 1 0 1
3 -4 4 3 -4 4

4 3 8 8
@73 -7 ()7 (-7 (NOTA

—X

5 1},ﬁnd |47

-3 3
29. For xi; and 4=

(b) lx (c) 3-2x (d) 3+2x () NOTA

3+2

2 5 7 -3
30.I1f 471 = {_7 6} and B™' = {2 0 ] then calculate (AB)fl.

35 17 24 -6 ~35 17 24 6
(a)[4 10} ®) {_37 21} (C){ A 10} (d) [_37 21} () NOTA

Work the following tiebreaker in the white space on the back on the scantron sheet
and circle your answer.

-1 3 2
Bonus: Find the adjointof A= 0 -2 1
1 0 -2
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Bonus:
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w O
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