Math 127
Systems of Equations and Matrix Practice Problem Solutions

1. Solve the following systems of equations using substitution:

Tr+4y =29

(a) { 2@ — yy: 4
First, we solve the second equation for y. This gives y = 2x — 4.
Next, we substitute this into the first equation, yielding: 7z + 4(2x — 4) = 29
Solving this for x: 7z + 8z — 16 = 29, or 15x = 45. Thus = = 3.
Finally, y = 2(3) —4 = 6 — 4, so y = 2. Thus our solution is (3,2).
Check: 7(3) +4(2) =21 +8=29 and 2(3) —2=6—-2=4
{ 22 4+y =100 — 2z

2y — 162 = 50
First, we solve the second equation for y. This gives 2y = 16z 4 50, or y = 8x + 25.
Next, we substitute this into the first equation, yielding: 2? + (8 + 25) = 100 — 2z.
Simplifying, we have: x2 + 8z + 25 + 2z — 100 = 0, or 22 + 10z — 75 =0
This factors to give: (z + 15)(x —5) =0, so either z = =15 or x =5
If £ = —15, then y = 25+ 8(—15) = —95. If x = 5, then y = 25 + 8(5) = 65
Therefore our solutions are: (—15,—95) and (5, 65)
Check: (—15)2 4 (—95) = 225 — 95 = 130 while 100 — 2(—15) = 130
Check: (5)2 + (65) = 25 + 65 = 90 while 100 — 2(5) = 90

2. Solve the following systems of equations using elimination:

Tr—8y =9
(2) { 4x+3Z =10
We first multiply the first equation by 4 and the second by —7 yielding:
4[7x — 8y] = 4[9] 28z — 32y = 36
{ —T[x + 3y = —7]-10] ** { —928z — 21y = 70
Adding these gives: —53y = 106, or y = —2. Substituting back into the original first equation: 7z 4+ 16 = 9, or
Tx=—7,s0x=—1.
Therefore, our solution is (—1,—2). Check: 7(—1) — 8(—2) = =7+ 16 =9 and 4(—1) + 3(—-2) = —4 — 6 = —10.
3x—2y="7
(b) { 533+7Z: -5
We first multiply the first equation by 7 and the second by 2 yielding:
7[3z — 2y] = 7[7] 21z — 14y = 49
{ 252 + 7y) = 2[-5] { 10z + 14y = —10
Adding these gives: 3lx = 39, or x = %. Substituting back into the original first equation: 3(%) —2y =17, or

U7 7 107 _ 217 _ 100 _ 9 o 4 o 50
LT =2t -2l = 0 =2y 50y = —37.
31 31 31 31 Y, 31

L (39 50 . a(39Y _ o(_50\ _ 117 | 100 _ 217 _ 39 _ 50y _
Therefore, our solution is (57, —57). Check: 3(57) —2(—33) = 31 + 317 = 3¢ = 7 and 5(57) + 7(—37) =
195 _ 350 _ _155 _ _p
31 31 3l

3. Given that:

(a) Find 24 — B

(2 -10] [2 =3]_[0 -7
(b) Fir1[d6BC0 } [1 7 } [5 7}
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(c) Prove that DA = AD.
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A, LetA:{_QQ _22}FindA2.
A2_[—22 —22H—22 —22}_[((—441441) ((—44_+4i)}_[8 8]
. Use matrix row reduction to solve: { - i’i’y::_gl
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Therfore, the solution is:z = —5,y = 3.
Check: 2(—5) +3(3) = —10+9 = —1 and 6(—5) + 11(3)

-30+33=3

r+3y+2z=3
3r+8y+32=7
2z —3y+2z=-10

. Use matrix row reduction to solve:

We will solve this system by changing to matrix form and transforming the matrix form of this system:

1 3 1| 3 1 3 1| 3 1 3 1 3
3 8 3| 7 |®Es 10 -1 0| -2 (2, 0 -1 0| -2
2 -3 1|-10 2 -3 1|-10 0 -9 —-1|-16
1 0 1 3 10 1 3 1 0 1]-3
Ri+3R2 0 -1 0 -9 =R 0 1 0 2 R3+9Rs | 01 0| 2
0 -9 —-1|-16 0 -9 —-1]|-16 0 0 1|-2
1 0 -1
Bi-Hs . 10 1 0| 2
0 0 1|-2
Therefore, x = —1,y = 2, and z = —2 is the unique solution to this system of linear equations.
. . 11 3 1 .
. Given the matrix: A = 7 9 , find A=+, the inverse of A
. 1 3|1 0
Then the augmented matrix is: [ 7 9200 1]
. . |11 3|1 0 |3p 3R 1 012 =3 |gr_7r 1 0
We now reduce using row operations: [ 7 90 1} 1ot 7 900 1 21, 0 9
0 1|—-7 11
2 -3
-1 _
Therefore, A=" = { 7 11}
o113 2 -3 |[(@22-21) (-33+433) | |1 0
Check: [ 7 2“—7 11}_{(14—14) (—21+22) |~ |0 1



8.

10.

Use the inverse matrix A~! you found above to solve the system of equations: { ;ix++23y::175
. . . . 11 3 T -5
Translating this system to matrix form AX = B gives: 7 2| |y = 1
a1 x| | 2 =3 -5 | | -10-3 | | —13
Then, X =4 B’“{y]{—? 11“1}[35“1 | 46
Check: 11(—13) + 3(46) = —143 + 138 = —5 and 7(—13) +2(46) = 91 +92 =1
4 2 2
. Given the matrix: A= | —1 -3 4 [, find A~!, the inverse of A
3 -1 6
4 2 21 0 0 1 3 —-4]0 -1 0
We now reduce using row operations: 71 —3 4]0 1 0 | Fezfy 4 2 211 0 O
-1 6|0 0 1 3 -1 610 0 1
1 3 —4]0 -1 O 3 —4/0 -1 0
AR 0 —10 18 |1 4 —10 181 4 0
0 —-10 18 |0 3 01 1 -1
Since we reached a matrix that has a row whose left side is all zeros, this matrix has no inverse.
dx +2y + 2z = -3
Use the inverse matrix A~! you found above to solve the system of equations: —x—3y+42="7

3r—y+6z2=2

Since A has no inverse function, we cannot solve this system of equations using the inverse matrix method.



