ECONOMICS 207
SPRING 2006
LABORATORY EXERCISE 3 KEY

Problem 1. Solve the following equations for x.

2z+5 _ 13
a r—:_S - 7
22+5 13
r+3 7
= 72z +5)=13(z+3)
= 1l4x+35=13z+ 39
= 14xr—13x=39—-35
= =4
2z—4 __ =5
b 8—2zx — T
2v—-4 ;5
8§—2z T
= 7(2z—4)=-5(8-2x)
= 14x — 28 = —40+ 10x
= 4xr=-12
= x=-3
6x—2 __ 8x—6
C 13 = "D
6x—2  8x—06
13 B 19
= 19(6z —2) = 13(8z — 6)
= 1142 — 38 = 104x — 78
= 10x = —40
= z=-4
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22x+26
z+3

2 + 4

5 —25
10-3z  42-6
= 5(4x —6) = —25(10 — 3x)
= 202 — 30 = —250 + 75z
= —5bxr = —220
= x=4
2 1
- 271
22x + 26 w44
T+ 3

L N S S

227 + 26 = (22 + 4)(x + 3) = 22 + 10z + 12
222 — 120 —14=0
2x—T)(x+1)=0
r=7 or x=—1.
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Problem 2. Solve the following equations for x.

al82 +3x—-6=0

b —8x2 4+ 26z — 15 = 0

—8z% + 262 — 15

c 622 + 7Tlz — 50 = 0

6x2 + Tlz — 50

dz?2 +42+13=0

edz? — 92 —9 =0

1822 4+ 3z — 6

22 + 4z + 13

422 — 9z — 9

— 0
= 32 -1)Br+2) =0
S o=t or x=22
= 0
S _(2e—5)(4r—3)=0
= ZC:§ or .'L':Z
= 0
= (32— 2)(2¢+25) =0
= or -2
r = - = —.
3 7 TT
= 0

= (x+2)4+9=0
= (z+2)*=-9

No solution.

= 0
(z—3)4x+3)=0

=
= x=3 or r=—
4
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Problem 3. Solve the following equations for x;.

a 6x;1/2

b 10z, - 5 =

c 6x;1/2

d 4052;*° — 5 =

- 12 =0

4 =

1

6oy /% — 12
10z;'% — 5
6y % — 4
—4/5 g
=
=
=

I

4

4

4ol

4
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- 0
~1/2

= 6x; " =4
e 42

= =53

2\ 9

= I = § :1

0

40527° =5

a5 51,
:7:——3

1 405~ 81

zy = (37477 =37 = 243
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e 3432,%° — 1 =0

343:,7°° — 1 = 0
= 3432;°° =1
-3/5 1 _
= CL’l / = % = 8
=z = (77373 =75 = 16807
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Problem 4. Solve the following equations for x;.

a 1Ox}/2 = I

Obviously 1
If x 1

SO, T

b 102)/% = 22,

Obviously 1
If » 1

SO, T

c 32077 = 21

322, /°

AN

4

I W

ol

4

0 is a solution to this equation.

0, then 1027/ = 2,

1 1/2
10=—7 = 1
Ty
1 = 102 = 100
0 or x; =100

0 is a solution to this equation.

0, then 10z1/% = 2,
10

U T 12
SRR
x1/2:5
r; =5=25
0 or r1 =25

211

32_ _ s
2 $;1/3 1
2% =16 = 24

x = (24)3/4 _ 23 =8
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d 4052;%° = 522/°
40527 %/
e 63:?/3 = 12x‘;’/3
Obviously 1
If I

SO, T

SPRING 2006
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537?/5
405 o .Il/ _4/5
B g
45 405
A — =81=3

xy = (3%)°/4 =35 =243

0 is a solution to this equation.

0, then 6:5?/3 = 1295‘;’/3
6 x?/s
—_— = —— = xl
2/3

12 JUl/

1
xr1 = 5
0or z;=-
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Problem 5. Solve the following systems of equations for x; and x; using the method of substitution

a

51‘1 + 2%2

1
Tr1+ 3 X 5(8 — 521)

Substitute z;
5% 2+ 29

SO, T

8r1 + 4xo

4r1 + 3 X (5—21‘1)

Substitute z;
8 x 2 + 4$2

SO, I

Pl

4o

U

5I1 + 21‘2 :8
Tx1 + 3zo =11

8
1
2090 =8 — Bx1 = X9 = 5(8 — 51‘1)
1
Substitute x5 = 5(8 — 5x1) into equation 2.

11 = 14z + 3(8 — 5ay) = 22

14zy + 24 — 152 = 22
—y =22-24=-2
$1:2

2 into equation 1.

8

209 =8 —10 = -2
x9 = —1

2 xo=-—1.

8r1 + 4x9 =20
41 + 3x9 =11

20

4xo = 20 — 81

To =5 — 21,
Substitute above equation into equation 2.
11

41+ 15— 621 =11
21 =—4=x1 =2
2 into equation 1.

20

4y =20 - 16 =4

To =1

2 xzo=1.
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1 + 3xy =12
41’1 + 12.’E2 =48

1+ 3y = 12
= x1 =12 — 329
Substitute above equation into equation 2.
4x (12 —3x9) + 1229 = 48
= 48 — 1225+ 122 =48 =0=0
This is a true statement, but provides no information about the values of z; and x5 that solve

the system. So, this system has infinite solutions. Any x;. 3 which satisfies z; = 12 — 3zz is a
solution to this system.

21‘1 + 3%2 =6
433‘1 + 6.732 =7

2x1 + 3%2 = 6

1
= I = 5(6— 3:132)

1
Substitute x; = 5(6 — 3z2) into equation 2.
1
4 x 5(6—33:2)4—63:2 = 7

= 12—-6x24+6x2=7=12=7

Obviously, this is an inconsistent system. There is no solution for this system.
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e
xr1 + 229 =8
3.’E1 + 41’2 =20
x1+2r9 = 8
= 1 =8—2x9
Substitute x; = 8 — 25 into equation 2.
3(8—2xw9) +4x, = 20
= 24— 6x9 +4x5 =20
= —21’2:—4:>.’E2:2
Substitute z; = 2 into equation 1.
1+ 2x2 = 8
= x1=8-4=4
SO, ry = 4 To = 2.
f
2%1 + 31‘2 =6

1221 + 18z9 =36

2561 + 31‘2 = 6

1
= I1 = 5(6 — 33;‘2)

1
Substitute x; = 5(6 — 3z2) into equation 2.

1
12 % 5(6 - 3.’11‘2) + 18z = 36
= 36 — 18z3 4 18z = 36 = 36 = 36

This is a true statement, but provides no information about the values of z; and x5 that solve
the system. So, this system has infinite solutions. any z;. z2 which satisfies 1 = %(6 —3x9)isa
solution to this system.
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2x1 + 3x2 =6
8xr1 + 1229 =21

2014+ 3x9 = 6
1
= I = 5(6 — 31‘2)

1
Substitute z; = 3 (6 — 3z2) into equation 2.
1
8% 5(6—3wy) +12y = 21

= 24 —-1229 4+ 1229 =21 = 24 =21

Obviously, this is an inconsistent system. There is no solution for this system.

11
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Problem 6. Solve the following systems of equations for x;, x2, and x3 using the method of substi-

tution
a

X +2£L’2 +4CE3 :1

3(E1 + 7%2 + 10%3 =7

201 + 3x0 + 1lxs = — 3

Ty + 279 + 43

Substitute 1

3(1 — 2zg — 4x3). + Txg + 1023

2(1 — 25 — 4a3) + 370 + 1l

Simplify these two equations we will have
To — 2x3

—z9 + 323

Substitute 2

—(4 + 23) + 323

Substitute 3

T2

Substitute x4
x1+2x2+4x(-1)

SO, T

1

1 =1—2x9 —4x3

1 — 25 — 43 into equation 2 and equation 3.
7

-3

4= 129 =4+2z3

-5

4 4 23 into the second equation .

)

Tz=—-95+4=-1

—1 into the equation =5 = 4 + 2x3, we obtain,
442x(-1)=4-2=2

2, z3 = —1 into equation 1.
1

r1=14+4—-4=1

1 29=2 z3=-1
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-2z, —
41,‘1 -

2.131 -

—2x1 — 219 + 223

Substitute z;

4 x (=1 — 29+ 2x3) — 322 + 223

2x (=1 — 9+ xz3) — 229 — 323

Simplify these two equations we will have
—Txo + 623

—4x5 — 13

Substitute x3

—Txo 4+ 6 X (—4xe — 7)

Substitute x4

T3

Substitute zo

—2r1 —2x (—=2)+2x1

SO, I

2:172
3%‘2

2$2

LABORATORY EXERCISE 3 KEY 13
+ 223 =2
+ 21}3 =16
— 3%‘3 =5
2
T = -1 — ZTo + X3

—1 — x5 + 3 into equation 2 and equation 3.
16
5

20
T=x3=—4xy — 7
—4x9 — 7 into the first equation .

20
—31%2 =62 = XTo = -2
—2 into the equation 23 = —425 — 7. We obtain

—4Ax(-2)-7=1

—2, 3 = 1 into equation 1

2

201 =44+2-2=4=2; =2
2 x9o=-2 23=1
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{-Tl = _%7

zy = -1, 23 = 3}

r1 — 5(E2 + 31’3 =9

261 — x2 + 43 =6

3r1 — 229 + 3 =2

xry — 51‘2 + 31‘3

Substitute z;

2(9 4+ bxg — 3x3) — 9. + 43

3(9+ bxo — 3x3) — 229 + X3

Simplify these two equations we will have
9xy — 213

1325 — 8x3

Substitute z3

1
1315 — 8(5 (92 + 12))

Substitute x4
T3

Substitute x5
3

$1—5X—1+3X§

SO, T

= 9

= x1 =94 5ry — 373

= 9+ 5z2 — 3x3 into equation 2 and equation 3
= 6

= 2

1
= 12525 = (972 +12)
= -25

1
= 5(9@ + 12) into the second equation .

= =25
= —231,=23= 1y =—1
1
= —1 into the equation z3 = 5(9332 + 12) . We obtain

1 3
= —(9x-1+12)=2
2(>< +12) 5

3. .
= -1, z3= 3 into equation 1.

9 1

= 9= =9-5-5=—
3

= —5’1}2:—171;3:5
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T1 — X9 — x3 =1

—x1 + 2x9 — 3x3 = —4

3x; — 219 — Twg =0

Tr1 — Ty — T3

Substitute x;

—(14 29+ z3) + 222 — 323

3(1 4+ 22+ x3) — 209 — T3

Simplify these two equations we will have
To — 4T3

xo — 4xs

Substitute o

—3 +4xs — 4z

This is a true statement, but provides no information about the values of z; 5 and x3 that

4

1

Ty =142+ 23

1+ 22 + z3 into equation 2 and equation 3
—4

0

—3= 1o = -3+ 4z3

-3

—3 + 4x3 into the second equation .
3= -3=-3

15

solve the system. So, this system has infinite solutions. For any value of z3, o = —3 + 4x3 and
x1 = —2 + 5x3 will be a solution to this system.
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Problem 7. Solve the following systems of equations for x; and x; using the method of substitution.

a
4027 23® — 10
Substitute zo
2022/°(47523)~4/5 _ 5
Substitute z
T2
SO, X
b

6x;2/5xé/5 -3

Substitute x5

35w (27522) 45 — 9

2z

Substitute z;
Z2

SO, T

40x
20

—3/5 1/5
1 L2

— 10 =0

xf/sx;l/s —5=0

=0
= 402)/° = 1023"°
1 1 _
= xé/5 = Zw?ﬁ = x9 = (Zazf/5)5 =453
= 47°2% into the second equation. We obtain,
= 0
= 20x4*xa7%=5
5

-2 -5
= = =

ST
= x;=4"2=2"=32

32 into the equation zo = 4~ %%
= 475 x 21 =2710x 215 — 95— 39
= 32, 29 = 32
6z, /%2y — 3 =0
2xi/5x2_4/5 -2=0
= 0

1
6x§/5 = 3:0?/5 = zé/s = §x§/5

gy

4

Ty = 27523

27°z7 into the second equation. We obtain,
0

xf1:2_4:>x1:24:16

16 into the equation zo = 27 %273

270 x (212 =23=8

16, o = 8



