REF practice worksheet MATH 1210/1300/1310

Instructions: Solve each of the following systems by using Gauss-Jordan elimination.

1. 7.
—2ry — 20 + 203 = =6 —Axy — 3Ty — x5 + 204 + dus — 206 = T1
Ay =y + vy = 32 —3wy — Az + 314 + 205 + dag = 69
.%'1—1'2—513'3:1 3x1+2x2+x3+3x4:9
—3.%'1 - 41’2 + 3133 =-10 8.
2. —4[)31 — 41‘2 — X3 — 21‘4 + 31‘5 - 31’6 =18
x1 —3r2=0 4, — 29 + T3+ 44 — 225 + 26 = 0
—2x1 + 319 =3 9.
—41’2:4 —$1—3$2—2$3—2$4:36
2.’L‘1 + 41’2 — 3373 + 3%4 = -7
2 dxy = —10
frr A 21 — 225 — das + 224 = 30
dzy — 39 = —11
e 10.
3. T+ 31172 — 2ZE3 =38
—21 + 229 + 323 = —36 3r1 — 3x9 — 223 = —38
—$1—4I2—2I3—I4+4I5:2 —1'1—1'2—41'3:30
5 9 93 —3.171 + 31’2 =54
T3+ 204 = —
5 : —433'1 + 3513'3 =38
4 11.
—x1 + 223 + 314 — 225 — 2204 = 19 %o — T3 = 8
—2x1 — 229 — 3x3 — 4wy + 325 = —18 3ry — 32 + 23 = —25
—3131+2.T2—134—I6:5 —ZE1—|—4{L‘2+41‘3=—3
—T9 — 31’3 =10
D. 19
207 — 2 2 4y = —48 '
T T A sy A 3wy + day — dzy — 205 = 21
—dxy —4dxy — 203 — 204 = —22 211 — 4wy + 43 + 424 + 325 =5
35(]1 + 21’3 — 2%4 =17 3?[71 - 4ZE2 + 31‘3 - 2I4 + 2375 =48
- — T3+ 3[E4 = —26 13.
—Xy — 21‘3 =7
6. - + 21’2 + 41’3 =-20
—31‘1 + 2{L‘2 + 2ZL‘3 + 31’4 =3
Ty — 2.’E3 =16
$1+2$2—4$4:—12 —I2+ZE3:—8
2$1+3I2—3I3+3l‘4:—77 I1+$2+I3:4
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REF practice worksheet

14.

4x1 + 315 = 61
—3xy = —21
4y —x9 = 33
T, + 4xy = 38
—3r1 +4x9 = —2
15.
—2x1 — 229 + 314 — 425 = 81
—4x1 4+ x9 + 3x3 — 4y = —26
—4x; — 319 — 323 + 224 + 25 = 51
16.

201 — 229 — 43 = 32
3x1 — 229 + 313 + 204 = —49
—4x1 4+ x3 — 4x4 = 56
17.
—4xr; + 19 — 43 = —9
—2x1 — 4wy — 43 = 14
—Tot+x3="7
209 — 223 = —14
3xy —x3 = —17
18.
3r1 + 4xy — 43 = 85
4o + 2253 = 28
3x1 4+ 3z9 = 51
—2x1 — 31y = —44
—4x1 — 31y — 13 = —52

19.
31’1 —35172+3ZL’3+I4—2175—4[L'6 =35

20.

21.

22.

23.

24.

—2£L'1 + 29 +3ZE3+3ZL’4+25L‘5 — Tg = —8

25.

MATH 1210/1300/1310

—4x1 4+ 229 — 33 — 314 = DT
4y + 3x3 = 22
41 + 223 + 204 = —46
4r1 — 4dx9 + 223 + 224 = —62

201 + 19 — 313 =2
dxq + 329 — 223 = —11
—4xy =12
—2x1 + 29 + 3x3 = —8
2r1 — 229 + 313 = =7

T —3ZE2 +2ZL‘3 +4l’4 —4JZ5+41'6 =23

41’1 —41'2—{—21'3 —3374—1'5 —2376 =19

—2x1 4+ 229 + 3x3 — 4y — 225 = 19

3.1'1—3513'2—31'3—1'4"—31'5:—

—2332 - 3374 - 2%5 =19

—2272 + 3I3 + x4 = 16
3[E1+$2—ZL‘3+21‘4:26

14

41‘1 — 3ZL’2 + 31‘3 — 31’4 =15

21’1 — 2333 — 2£E4 = —12

4r1 — 4dxy = —64

—3x1 + 4x9 = 56
T — T9g = —16
—2x1 + 4xy = 48
2x1 + 19 = —8
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REF practice worksheet

Solutions:

1.
—2561 — 2$2 + 2.’£3 =—6

41’1—1’2+.’E3:32
1'1—1'2—.%3:1
—3901 —4$2+31'3 =-10

-2 -2 2| —6
4 -1 1 32
1 -1 -1} 1

-3 -4 3 | -10

-1
Rl — 7R1

1 1 —-1] 3
4 -1 1 32
1 -1 —-1] 1
-3 -4 3 |-10

Ry «+— Ry — 4Ry
R3 — R3 - Rl
Ry — R4+ 3R,
(1 1 —1] 3
0 -5 5 |20
0 -2 0 |-2
|0 -1 0 | -1 ]
-1
RQ — ?RQ
(1 1 —1] 3 ]
0O 1 -—-1|-4
0O -2 0 |-2
|0 -1 0 | -1 ]

Rl — R1 — RQ
R3 «— R3+ 2R,
Ry +— R4+ Ry
1 0 0 7
01 —-1| —4
0 0 —-2|-10
0 0 —-1| =5

-1

Rg — 7R3
1 0 O 7
01 —-1|—-4
0 0 1 5
0 0 —1|-5
Ry «— Ry + R3
Ry < Ry + R3

MATH 1210/1300/1310

1 0 07
01 0|1
0 0 115
00 0]0
$1—7
332—1
$3—5

1 — 319 =0
—2x1 4+ 322 =3
—4xy =4
2r1 + 4x9 = —10

41‘1 — X9 = —11

1 3] 0
-2 3 3
0 —-4| 4
2 4 | —-10

4 —-1|-11
Ry — Ry + 2R,
R4 — R4 — 2R1
Rs — Rs — 4R,

1 -3 0

0 —-3| 3

0 —4| 4

0 10 | —-10

0 11 | —11

—1

RQ — ?RQ

1 -3] 0

0 1 —1

0 —4| 4

0 10 | —10

0 11 | —11
Rl — Rl + 3R2
R3 — R3 + 4R,

R4 — R4 — 10R2
Rs «— Rs — 11R5
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1 0] -3
0 1]-1
0 0] O
0 0] O
0 0] O
xr1 = -3
o = -1

—I1 + 2%2 + 3353 = —-36
—x1 — 4xo — 2w3 — 14 + 45 = 2

21’3 —+ 21’4 = —28

-1 2 3 0 0]-3617
-1 -4 -2 -1 4| 2
| 0 0 2 2 0|-28]
R1<——R1
[ 1 -2 -3 0 0] 36 ]
-1 -4 -2 -1 4| 2
| 0 0 2 2 0|-28]

Ry +— Ry + Ry
1 -2 -3 0 0] 36

0O -6 -5 -1 4| 38
0 O 2 2 0] —28
-1
fiz = gt
1 -2 -3 0 0] 36
5 1 —2 —19
0 1 5 5 3|3
0 0 2 2 0 | -28
Ry «— Ry +2Rs
—4 1 —4 70
Lo 5 35 5| 3%
5 1 —2 —19
01 § § 3|3
o0 2 2 0 ]|-28
1
R3<—§R3
—4 1 —4 70
Lo 5 35 5| %
5 1 —2 —19
01 § 5§ 5|3
00 1 1 0|-14
4
R1<—R1+§R3
5
RQHRQ*ERg

MATH 1210/1300/1310

5 —4 14
oo 3 5|3
—2 —2 16
010 32 2|1
001 1 0]-14
4 14
TLtgTa T gl = o
2 2 16
To— -Tg — —T5 = —
273 T3 T3
r3+ x4 =—14
14 5 +4
Ty =——-r+ -8
1773 3 73
6 2 2
To=—+r+:s
273 "3 "3
1‘3_—14—1"
Tyg =T
s = S
r,s € R

—x1 + 223 + 324 — 225 — 226 = 19
—2x1 — 225 — 3wz — 4ay + 3w5 = —18
—3x1+2x9 — T4 — T =5
-1 0 2 3 -2 =21 19
-2 -2 -3 —4 3 0 | —18
-3 2 0 -1 0 -1| 5
Ry — — Ry

1 0 -2 -3 2 2 |-19
-2 -2 -3 -4 3 0 |-18
-3 2 0 -1 0 —-1| 5
Ry — Ry + 2R,
1 0 -2 -3 2 2|-19
0 -2 -7 —-10 7 4| -56
0 2 -6 —-10 6 5| —52

3
RQ <—R2+§R3

10 -2 -3 2 2|-19

0 1 —-16 -25 16 2% |-134

02 -6 -10 6 5 | —52
R3 «— Rs — 2Ry

10 -2 -3 2 2 |-19
0 1 —-16 -25 16 2 | —134

0 0 26 40 —-26 —18| 216
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1
Rz %R?,

-2 -3 2 2] -19
—-16 —25 16 2 | —-134

2
20 _ =9 108
1 13 1 13 13

Ry — R + 2R3
Ry «— Ry + 16R3

o O =
o = O
w

13 13

11 —14
0 % |13

—9 | 108
-1 33
N L8 ~31
X —X — g — ———
P33T 13

0 8 =31

[l

1 00
0 1 0
0 01

=
w

_S5,,.n -1
T2 3T T 9670 T 13

L2 9 108
T3+ STy — T — —=Tg = —
T 1377 13

—31 1 8

3 BB
45 1
13 13" 2%

Tr] =

Trog =

T *@f@rJrergt
5T 13 13 13

Ty =T

2x1 — 229 + 223 + 4wy = —48
—4xy —4dxy — 203 — 2004 = —22
3x1 + 223 — 2x4 = 17
—r1 — 23+ 34 = —26

2 -2 2 4 | —48
-4 -4 -2 -2\ =22
3 0 2 =2 17
-1 0 -1 3 |-26

1
R1 — iRl

1 -1 1 2 | —24
-4 -4 -2 -2\ =22
3 0 2 =2 17
-1 0 -1 3 |-26

O O O S oo
co o - OO O SO O

S oo

MATH 1210/1300/1310

Ry +— Ry + 4R,
R3<—R3—3R1
Ry — R4+ Ry

-1 1 2 | =24 ]
-8 2 6 | —118
3 -1 -8 8§89

-1 0 5 | =50

R2 — R2 +3R3

-1 1 2 | —24 ]
1 -1 -—18| 149
3 -1 -8 89
-1 0 5 | —a0

R1<—R1+R2
R3<—R3—3R2
Ry — R4+ Ry

0 0 -—16]| 125
1 -1 —-18| 149
0 2 46 | —358
0 -1 —-13| 99

1
R3 — §R3

0 —16| 125
-1 -—18| 149
1 23 | =179
-1 -13] 99

Ry — Ry + R3
Ry — Ry + R3

0 0 —16] 125
1 0 5 -30
0 1 23 |-179
0 0 10 | —80

SO = O

1
R4 — TORAL

0 0 —-16] 125
1 0 5 —30
0 1 23 | -179
00 1 -8

Ry «— Ri +16R,
Ry < Ry —5Ry
R3 < R3 — 23Ry
10 0 0]-3

01 0 0] 10

0 0 1 0] 5

0 0 0 1]-=8
T = -3
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1}2:10
1'3:5
1‘4:—8

—3x1 4+ 222 + 223+ 314 = 3
T, + 209 — 4y = —12
2x1 + 3x9 — 3x3 + 334 = =77

-3 2 2 3 3
1 2 0 —-4)|-12
2 3 =3 3 |-T7

Ry — Ry +4R,

1 10 2 —-13|—-45
1 2 0 -4 | —12
2 3 -3 3 -7

R2 — R2 - R1

R3 — R3 — 2R1
1 10 2 —13| —45
0o -8 -2 9 33
0 —-17 -7 29 13

-1
R2 — ?RQ

1 10 2 —13| —45
o1 bR

0 —-17 -7 29 13
Rl — R1 - 10R2
Rs «— R3+ 17R>

—1 -7 —15
Lo = | =
1 -9 —33
01 3 5|5
—11 79 —457
00 =& %]
4
RBHHR3
—1 -7 —15
Lo 5 |7
1 -9 —33
01 3 5|5
—79 457
0 0 1 55 Sy
1
R1<—R1+§R3
1
RQHRQ*ZRg

MATH 1210/1300/1310

—39 73
—5 —205
01 0 35 |=205
79 457
0 01 22 22
39 73
TR
5 205
To— =-%T4 = —(—
27997 g9
9 45T
13T 5T T 99
73 39
T =-—+ —r
Y1
~205 5
To=——+ —T
27 799 T 29
457 79
T3 = ——+ =T
37 99 T 29
Tyg =T
reR

—4xy — 3x9 — 13 + 224 + 45 — 2006 = 71
—3x1 — 4x3 + 3x4 + 225 + 46 = 69
31+ 229+ 23+ 34 =9

-4 -3 -1 2 4 =271
-3 0 -4 3 2 4 |69
3 2 1 3 0 019

5
Ry <—R1+§R3

1+ 2 7 4 —2|86
-3 0 -4 3 2 4 ]69
3 2 1 3 0 019
R2 — R2 + 3R1
Rg — Rg - 3R1
— 1 2 —_
13 2 7 4 -2| 8
01 -2 24 14 =2 327
L0 1 -1 —-18 —-12 6 | —249 |
R2 — 1R2
r1 o3 27 4 —2| 8
0 1 -2 24 14 -2 327
L0 1 -1 —-18 —-12 6 | —249 |

1
R1 <—R1 — gRQ
R3 — R3 — 1R,
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4 =2 —4
10 4 -1 £ F|-23 R2<—1—21R2
01 -2 24 14 -2 327 0 e 0 i
L = 5 -7 5 = |18
00 1 —42 -26 8 |—576
o 1 2 2 F$ 2 |-6
R3 < 1R;3 11
-2 = —R
10 4 -1 2 | -2 Ry = R+ Ry
01 -2 24 14 -—2| 327 10 2 F 5 #7|3
00 1 —42 -26 8 |-576 01 2 2 F 3]-6
4 5 3 11 7 3
RlHlegRg xl_ﬁx3_§x4+ﬁx5_ﬁm6:§
2 5 4
Ry Ry + 2R3 x2+§x3+2z4—§x5+§x6=—6

1 0 0 55 34 12| 745

01 0 —60 —38 14 | —825 s s 3 1 7
0 0 1 —42 —26 8 |—576 TL=5t Tt T Rt t g
1 + 5534 + 3dxs — 1226 = T45 x2:767§7ﬂ725+§t,§k
X9 — 60xy — 385 + 14 = —825 T3 =r
r3 — 42x4 — 265 4+ 8xg = —H76 Ty =S
rs =1
re =k
xr1 = 745 — 55r — 34s + 12t stk eR

To = —825 + 60r + 385 — 14¢
T3 = —576 + 42r 4+ 265 — 8t

Ty =T
9.
T5 =S —x1 — 319 — 223 — 224 = 36
reg =1 2x1 +4x9 — 3x3 + 314 = —7
r,s,teR —x1 — 2x9 — 4x3 + 224 = 30

-1 -3 -2 -2 36
2 4 -3 3 |-7
-1 -2 —4 2130
) R1<——R1

' 1 3 2 2|-36
2 4 -3 3| -7

—4xy —4xe — 13 — 2004 + 375 — 316 = 18

—4x1 — 2o +x3 +4x4 — 225 + 26 =0 -1 -2 -4 2| 30
4 —4 -1 -2 3 -3]18 Ry« Ry — 2R,
[—4 11 4 -2 1 0} Ry o Ryt Ry
5 _

By I = Ry (1) —32 —27 —21 6:;6

1 _TH _Tg _7 L21 —T17 18 0o 1 -2 4 —6
[—4 11 4 -2 1 o] Ry = Rz + 38,

1 3 2 2 | —36

Ry — Ry + 4Ry 0 1 —13 11| 47
— -9 11 —17
1= 3 -7 5 T8 01 -2 4]-6
0 —12 -8 —24 20 —161 72 Ry — Ry — 3R,
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R3<—R3—R2

o
—_

—-13 11 47

1
R3 — ﬁRs

o

1 —-13 11 47

=7 —53
L0 0 T i | 57

Rl — Rl — 41R3

Ry «— Ry + 13R;3

—54 226
L0 0 57| 57

30 =172
01 0 3 |=lm2

1
7 —53

10.
Ty + 3rg — 223 = 38

3r1 — 3x9 — 2x3 = —38
—x1 — X2 — 4x3 = 30
—3x1 4+ 3x2 =54
—4x1 + 3x3 =8

1 3 =21 38
3 =3 -2|-38
-1 -1 -4 30
-3 3 0| 54
-4 0 3 8

R2 — R2 - 3R1

1 0 41 =31]|-1771

00 11 -7 -53

1 0 41 -31]|-177 ]

MATH 1210/1300/1310

Rg — R3 + Rl
R4 — R4 + 3R1
Rs «— Rs +4R;
1 3 -=2] 38
0 —-12 4 | —152
0 2 —6| 68
0 12 -6 168
0 12 —5| 160

13
Ry +— Ry + ?Rzz

1 3 -2 | 38
0 1 -351290
0 2 —6 | 68
0 12 -6 | 168
0 12 -5 | 160
R1 — R1 — 3R2
R3 — R3 — 2R,

Ry «— Ry —12R5
R5 — R5 - 12R2

(1 0 103 | —832 ]
0 1 —=35| 290
0 0 64 | —512
0 0 414 | —3312
| 0 0 415 | —3320 |
R 1R
3 64 3
(1 0 103 | —832 ]
0 1 —35| 290
00 1 -8
0 0 414 | —3312
| 0 0 415 | —3320 |

Ry < R; — 103R3
Ry «— Ry + 35R3
Ry «— R4 — 414R3
Rs «— Rs —415R3

1 0 0]-8
0 1 0]10
0 0 1|-8
0 0 0] O0
0 0 0] O0
T = -8
To = 10
I3 = —8
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11. 1 0 0]-5
21‘2—563:8 010 2
0 0 1|—4
3x1 — 3x92 +x3 = —25 0 0 0] O
—x1 + 4xo + 4dag = —3 T, = -5
—932—31‘3:10 :172:2
[0 2 -—1] 8 ] oy = —4
3 -3 1 |-25
-1 4 4| -3
0 -1 =3 10
Ry < Ry
[ 3 3 1 25 ] 12.
- N - Ay — dxg — 225 = 21
0 9 1 8 3x1 + 4o Ty Ts5
-1 4 4 —3 2501 - 4.’,E2 +4933 + 41‘4 + 3175 = 5
| 0 1 =310 ] 3x1 — 4xo + 33 — 24 + 225 = 48
Ry = By + 2R3 3 4 0 -4 —2|21
1 5 9 |-31]7 2 —4 4 4 3|5
0 2 -1 8 3 —4 3 -2 2 |48
-1 4 4| -3
0 -1 =31 10 Ry — Ri + 2R,
i b 1 —4 8 4 4131
Ry =Ryt Ih 2 -4 4 4 3|5
1 5 9 |-31 3 —4 3 —2 2|48
0 2 -1 8
0 9 13|-34 Ry« Ry — 21,
0 -1 3| 10 | Rs «— R3 — 3R,
Ry — Ry + Ry [1 —4 8 4 4 31
} 0 4 —-12 -4 -5 |—57
1 5 9 |-31
0 1 -4 18 | 0 8 —21 —14 —10|-45
0 9 13| -34 1
0 -1 -3| 10 | Ry = e
Ri — R1 —5Ry [1 —4 8 4 4 | 31
_ _ -5 | =57
R3<—R3—9R2 0 1 3 1 4 4
0 8 —21 —14 —10]| —45
R4<_R4+R2 L
1 0 29|-121 Ry « Ry +4R;
0 1 —4| 18 Ry < R3 — 8Ry
8 8 497 _2156 1 0 -4 0 —-1]-26
- L -3 -1 P =
48
10 29|-121 Rs — ‘Rs
0 1 —4]| 18 3
00 1| —4 10 -4 0 -—-1]-26
0 0 —7| 28 01 -3 -1 F$|=
Ry — Ry — 29R; 00 1 -2 0/ 23
Ry «— Ro +4R;5 Ry — Ry +4R3
Ry — R4+ 7R3 Ry «+— Ry + 3R3
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1 0 0 -8 —1] 66
010 -7 3|22
0 01 -2 0|23
$1—8£L'4—.’E5:66
gy O = 29
To T4 4I5 1
.’L‘3—2$4:23

r1 =664+ 8+ s

To = 1 r 48

13.
—To — 2563 =7

—x1 —+ 21’2 + 4253 = —20
T, — 2!173 =16
—x9 + 13 = —8

T1+To+x3=4

0 -1 2| 7 ]
-1 2 4 | —-20
1 0 -2\ 16
0 -1 1 -8
11 1| 4 |
R1 — R2
[ -1 2 4 | —20 ]
o -1 -2| 7
1 0 -2\ 16
0 -1 1 -8
11 1| 4 |
R1 — R1 + 2R3
1 2 0 | 12
0o -1 —-2| 7
1 0 =216
0 -1 1 |-=8
1 1 1 4
Rg — R3 - R1
R5 — R5 - Rl

MATH 1210/1300/1310

1 2 0 |12
0o -1 -2 7
0 -2 -2| 4
0 -1 1 |-8
0 -1 1 |-8]
R2 — R2 — Rg
1 2 0 |12
0 1 0 3
0 -2 —-2| 4
0 -1 1 |-8
0 -1 1 |-8]
R1 — Rl — 2R2

Rz «— R3 + 2Ry

R4 — R4 + RQ
R5 — R5 + RQ
1 0 0 6
01 0 3
0 0 =210
00 1|5
00 1|5
-1
R3 — 7R3
1 0 0| 6
01 0] 3
0 0 1|-5
0 0 1|5
0 0 1|-5
R4 — R4 — R3
R5 — R5 - R3
1 0 0] 6
01 0] 3
0 0 1|-5
00 0] O0
0 0 0] O
xr1 = 6
To — 3
I3 = -5
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14.

4581 + 3562 =61
—3$2 =-21
4331 — T2 = 33
T, + 4x9 = 38
—3x1 + 410 = —2
4 3 61
0 -3]-21
4 -1 33
1 4 38
| -3 4| -2 |
R1 — R1 - 3R4
[ 1 -9]-53
0 —-3]-21
4 =11 33
1 4 38
| -3 4| -2 |
R3 — Rg — 4R1
R4 — R4 — R1
R5 — R5 + 3R1
1 -9 | =53
0 -3 | -21
0 35 245
0 13 91
0 —-23|-161

-1

R2 — ?RQ
1 -9 | =53
0 1 7
0 35 245
0 13 91
0 —23|-—-161
Rl — R1 + 9R2

R3 «— R3 — 35R;

Ry — Ry — 13Ry

Rs «— Rs + 23R,
1 0]10

MATH 1210/1300/1310

15.
—2$1 — 21‘2 + 3:174 — 41’5 =281
—4x1 + o + 33 — 4wy = —26
—4xy — 3x9 — 33 + 224 + x5 = 51
-2 =2 0 3 —4| 81
-4 1 3 —4 0 |—-26
-4 -3 -3 2 1 51
-1
R1 — 7R1

11 0 F 23

-4 1 3 —4 0] —-26
-4 -3 -3 2 1| 51
Ry «— Ry +4R,

R3 «— R34+ 4R,

—3 —81
0 5 2| =

1

5 3 —-10 8| —188

1 -3 -4 9|-111
Ry — Ry — 4R35

TSN

11
0 1 15 6 —28| 256
01 -3 -4 9 |-111
Ry — R — Ry
R3 — R3 — Ry

1 0 —-15 =5 30 | =52

0 1 15 6 —28 | 256
0 0 —-18 —-10 37 | =367

oo =

10 —15 =2 30 | =52
01 15 6 —28] 256
5
9

=37 | 367
18 18

Ry — Ry + 15R;5
R2 — R2 - 15R3

Loo g 3| %
010 5 & =22
001 3 Fu|aw
N 5 28
T —~X4 — =Ty = —
T T 6T 3
R —299
Ty — =Ty + —Ts = ——
2o g grs 6
L5 37 367
T3+ =Ty — —=Ts = ——
BT 9™ T 1877 T 18
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16.

:c—@—i“—i—?s
773 6 "6
Z‘_7_299 ZT—HS
2 6 3 6
pa 307 5 37
5718 9 T8
Ty =T
s = S
r,s € R

2581 — 2:62 - 41’3 =32
3r1 — 2x0 + 3x3 + 224 = —49
—4x1 + x3 — 4x4 = 56

2 -2 -4 0 32
3 -2 3 2 | —-49
-4 0 1 -4 56

1
R1 — §R1

1 -1 -2 0 16
-2 3 2 | —49
-4 0 1 -4 56

RQ — R2 — 3R1
R3 «— Rz +4R;

1 -1 -2 0 16
1 9 2 | =97
0 -4 -7 —4]120

R1<—R1+R2
R3 «+— R3 +4R»

10 7 2| -81
1 9 2| =97
0 0 29 4| -268

1

o

o

RgH@Rg
107 2]|-81
019 2|-97
00 1 4| =5=
Ry« Ry —TR3
Ry« Ry —9R3
100 55|52
010 32| =3¢
00 1 4| =28

17.

[ —4 1 —4] -9

MATH 1210/1300/1310

30 —473
T+ ?9$4 = W
22 —401
T2 g™ T
4 —268
TR
=473 30
T g T
401 22
2T g Ta”
—-268 4
T 9 Tag”
Tyg =T
relR

—4x1 + 1o —dx3 = —9
—21’1 — 41’2 — 4%3 =14
—x9+a3=7
2(E2 — 21‘3 =-14
31’2 — X3 = —17

-2 —4 -4 14

0o -1 1 7

0 2 2| -14
0 3 —-1|-17
)
R1 — Rl - §R2

1 11 6 | —44 ]
-2 -4 4| 14

0o -1 1 7
0 2 =2|-14
0 3 -1 -7
Ry +— Ry + 2R,
1 11 6 | —44 T
0 18 8 | —-74
0 -1 1 7
0o 2 -2 -14
0 3 —1|-17 |

Ry «+— Ry + 17R3

(1 11 6 | —44 T
0 1 25| 45
0 -1 1 7
0o 2 -2|-14

i 0o 3 -—-1]|-17 i
Ry — Ry —11Ry
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REF practice worksheet MATH 1210/1300/1310

0 4 2| 28
Ry Ry — 2Ry 3 3 0] 51
2 -3 0 | —44
R _
o s =3l 4 -3 —1]|-52
1 0 —269 | —539
01 25 | 45 Ry Ry — 3
00 26 52 R, « R, + 2R,
0 0 —52 |—104
00 —76 |—152 o B Bt
1 2 —4] 51
Ry — — Ry 0 4 2 | 28
26 0 -3 12 | —102
1 0 —269| 539 0 1 -8 58
01 25 | 45 0 5 17| 152 |
00 1 2 Ry < Ryt R
0 0 —52 | —104 L, )
0 0 —76|—152 -4 5l
0 1 14 | —74
Ry « Ry + 269R; 0 —3 12 | —102
0 1 -8/ 58
Ry = Ip = 258, 0 5 17| 152
Ry — R4 +52R3 Ri — R; — 2R,
Rs «— Rs + 7T6R3 Rs «— R3 + 3R>
1 0 0]-1 Ry« Ry — Ry
01 0/]-=5
00 1|2 Rs «— Rs — 5Ry
00 0|0 1 0 —32| 199
00 0|0 0 1 14 | —74
o1 0 0 54 |—324
e 0 0 —22| 132
Ty = —5 0 0 —87| 522
_ 1
r3 = 2 R3 - QR?)
1 0 —32| 199
0 1 14 | -74
00 1 | -6
18. 0 0 —22| 132
3x1 +4xs — 4x3 =85 0 0 —-87| 522
4£82 —+ 21’3 = 28 R1 — R1 + 32R3
3x1 4+ 3x9 =51 Ry «— Ry — 14R3
—2x; — 39 = —44 Ry — Ry +22Rs
—41‘1 — 331‘2 — X3 = —5H2 R5 - R5 T 87R3
10 0|7
3 4 -4 8 o 1 ol 10
0 4 2| 28 00 1|6
3 3 0] 51 00 olo
2 -3 0 | —44 00 olo
4 -3 1] -52
T = 7
2
Ry By — SRy 29 =10
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REF practice worksheet

l‘3:—6

19.
3x1 —3x2 +3x3 + x4 — 205 — 46 =5

—2x1 4+ 22 + 3x3 4+ 314 + 205 — x5 = —8

3 -3 3 1 -2 4|5
-2 1 3 3 2 -1|-8

Ry~ R+ Ry

[1—2640—5

-3
-2 1 3 3 2 —-1|-8

Ry — Ry + 2R,
1 -2 6 4 0 -5 -3
0O -3 15 11 2 -—-11|-14
-1
RQH?RQ
[1 -2 6 4 0 -5 —3}
—11 -2 11 14
0 1 -5 3 5 5

—10 —4 7
[1 0 -4 5 3 3
—11 —2 11
0 1 -5 n

10 4 7 19

.’171—4‘%3—?1]4—5375—"-5!1}6:?
11 2 11 14
$2—5I3—§1‘4—§I5+§$6:§
19 10 4 7
— D s Ly,
nE g Ayt gieg
_14+5 +11 —|—2f, 11](;
T TR T
T3 =T
XTyg = S
$5—t
JC6—]C
r,s, t,keR

20.

MATH 1210/1300/1310

—4x1 + 2x9 — 3x3 — 314 = 57
4o 4 33 = 22
4xy 4 23 + 224 = —46
4ry — 4dxo + 223 + 224 = —62
-4 2 -3 =3 57

0 4 3 0 22
4 0 2 2 | —46
4 -4 2 2 | —62
5

R1 — Rl + 1R3
L2 5 3|3
0 4 3 0 22
4 0 2 2 | —46
4 —4 2 2 | —62

R3 — R3 - 4R1

R4 — R4 - 4R1
L2 3 S5
0 4 3 0 22
0 -8 4 4 | —44
0 —-12 4 4 | —60

1

R2 — R2 + ZR4
L2 5 S5
0 1 4 1 7
0 -8 4 4 | —44
0 -12 4 4 | —60

R1 — R1 — 2R2

R3 — R3 + 8R2

R4 — R4 + 12R2

1 0 =7 =5| =29
2 2 2
0 1 4 1 7
0 0 36 12| 12
0 0 52 16| 24
R 1 R
-
3 36 3
1 0 = =5]| =29
2 2 2
0 1 4 1 7
1 1
0 0 1 5 3
0 0 52 16| 24
17

Ry — Ry + ?RS
Ry «+— Ry —4R3
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REF practice worksheet

R4 — R4 — 52R3

oo b=
010 F| 4
001 & | 3
000 5|2
R4<—_T3R4
100 & |2
010 F| 4
001 & | 3
000 1]-5
R1<—R1—%R4
R2<—Rz+%R4
R3<—R3—%R4
100 0[-10
01004
00102
000 1|5
1 = —10
Ty =
T3 =2
T4 =—5

21.
21‘1 + X2 731’3 =2

4z + 3x9 — 2203 = —11
—4x3 =12

—2x1 + 29 4+ 3x3 = —8

2y — 229 4+ 3x3 = -7

2 1 -3] 2

4 3 —-2]-11
0 0 -4 12
-2 1 3 | =8
2 -2 3| -7

1
R1 — §R1

-2
2

MATH 1210/1300/1310

O |

—11
—4 | 12
3 | =8
-2 3 | =7

= O W =
|
[\

R2 — R2 —4R1
Ry« R4+ 2R,
R5 — R5 - 2R1

oo oo

R’

1

1
2
1 —15
0 -4 12
2 0| -6
-3 6 | -9

=3
2
4

1
— Ry - 532

R4 — R4 — 2R2
R5 — R5 +3R2

SO OO =

[l el il

R

-7 17
0 5| %

4 | —-15
-4 12
-8 | 24
18 | =54

o oo

S oo+~ O

7
HR1+§R3

R2 — Rz —4R3
R, — R4+ 8R3

Rs
1

o O o o

— R5 - 18R3
0] -2
0] -3
1] -3
0 0
0 0

$1:—2

OO OO

‘TQZ*?)

1‘3:—3
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REF practice worksheet

22.

23.

T, — 3Tg + 223 + 4x4 — 4y + dxg = 23
4ry — 4dxo + 223 — 34 — x5 — 226 = 19
1 -3 2 4 —4 4 |23
19

4 —4 2 -3 -1 -2
{1—32 4 -4 423]

RQ — R2 - 4R1

0 8 -6 —-19 15 —18|-73
1
R2<—§R2
[1 3 2 4 -4 4 23}
-3 —19 15 -9 —73
0 1 5 = 5 7|3
R1<—R1+3R2
1 0 =l =2 13 11| =3
4 8 8 4 8
[O 1 =3 =19 15 =9 73‘|
4 8 8 4 8
oot 2% 3 1 -3
1 43 ] 4 ] 5 4 6 — ]
2Ty R T T g
P P P
T8 T4 T 8 4
x *;73+§7“+§571—5t+9k
T8 T4 T8 8 4
3 =T
Ty =S
.565—t
l’@zk
r,s,t,k € R

—2x1 + 229 + 3x3 — dxy — 225 = 19
311 — 372 — 3x3 — x4 + 325 = —14
—23?2 - 3184 — 2.1‘5 =19

-2 2 3 —4 =21 19
3 -3 -3 -1 3 |-14
0o -2 0 -3 -2| 19

Ry — R+ Ry

1 -1 0 -5 1 )
-3 -3 -1 3 |-14
0o -2 0 -3 -2 19

w

0

[ 1

0
0

MATH 121

R2 — R2 — 3R1

-1 0 -5 1] 5
0 -3 14 0 |-2

-2 0 -3 -2| 19

R2<—>R3
-1 0 -5 1 5

-2 0 -3 -2| 19

0O -3 14 0 |-2
-1
R2H7R2

-1 0 -5 1| 5

0/1300/1310

9

9_

0 0 -3 14 0]-29

Ry — Ry + Ry
10 0 3 2|
01 0 2 1]=2
00 -3 14 0|-29

7 —_
,’E1—§$4+2£L’5:7

3
$2+§$4+$5:T

14 29
T3 — T4 = —
3737 3

r,s € R
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REF practice worksheet

24.

—21‘2 + 3ZE3 + x4 = 16

3$1+I2—I3—|—2$4:26

4r1 — 3x9 + 323 — 314 = 15
2%1 — 256‘3 — 21‘4 =—-12

0

DN s W

N O W

cCo o OO O oo o oo O

o O O

-2 3 1 16
1 -1 2 26
-3 3 =3 15
0 -2 —2|-12
R1 — R2
1 -1 2 26
-2 3 1 16
-3 3 =3| 15
0 -2 —2|-12 |
R1 — R1 — R4
1 1 4 38
-2 3 1 16
-3 3 -=3]| 15
0 -2 —2|-12
Rg — R3 - 4R1
R4 — R4 — 2R1
1 1 4 38
-2 3 1 16
-7 -1 -—-19| —137
-2 -4 —10| —88 |
3
RQ — RQ — §R4
1 1 4 38
1 9 16 148
-7 -1 —-19| —137
-2 -4 -10| —88 |
R1 — R1 - R2
Ry — Ry + 2R,
0 -8 —12| —110
1 9 16 148
0 62 93 899
0 14 22 208
R ! R
—
3 62 3
0 -8 —-12| —-110
1 9 16 148
0 1 % 229
0 14 22 208
Rl — R1 + 8R3

25.

MATH 1210/1300/1310

R2 — R2 — 9R3
R4 — R4 — 14R3

1 00 6
35
2

= N ot O

o o o
o O =
o = O

29
2
5

&
T

&
I
N | Ot
=

&

R3 HRg* ;R4

S o o
o O = O

dxq — 49 = —64

—3x1 + 4x9 = 56
Tr1 — T9 = —16
—2x1 +4x9 =48
2r1 +x9 = —8
[ 4 —4|—-64 ]
-3 4 56
1 —-1]-16
-2 4 48
i 2 1 —8 ]
Ry — R+ Ry

1 0] -8 ]
-3 4 56
1 —1| —16
-2 4 48
2 1] -8
R2 — R2 + 3R1
R3 — R3 - Rl
Ry — Ry + 2R,
Rs — Rs — 2R,
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REF practice worksheet MATH 1210/1300/1310

1 Ry« Ry — 4Ry
0 4 |32

0 —1|-8 Rs « Rs — Ry
0 4 |32

- L 0 1| 8
RzHiRz 0 0] O
i i 0 0| 0
1 0 |-8 0 0| 0
0 1|8

0 —1]-8 T = —8
0 4 |32

0 1] 8 T2 =8
RgHR3+R2
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