ECONOMICS 207
SPRING 2008
LABORATORY EXERCISE 4
KEY

Problem 1. Solve the following equations for x.
a. 2622 —43x+6 = 0

2612 — 43z +6 = 0
= (2z-3)(13z—2) = 0

= xz% or T =13
b. 28822 — 300z +72 = 0
28822 — 300z +72 = 0
= 24x% — 252 4+6 = 0
= 8x—3)3z—2) = 0
= :c:% or x:%.
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Problem 2. Solve the following equations for x;.

a. 1282777 —2 = 0

b. 34327%* 1 = 0
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Problem 3. Solve the following equations for x;.

a. 233?/3 = x?/ﬁ
2$?/3 = a:i)/ﬁ
= Qx?/?’—ac?m =0
= °2-u/) =0
= 1 =0 or (Q—m}/G)zO
= xz1 =0 or xi/6:2
= z1 =0 or z =064
b. 233:;’/4 = xi/ﬁ
Qxi’/‘l = wf/ﬁ
= 2x§/4—aci’/6 =0
= xi’/4(2—x}/12) =0
= 1 =0 or (2—m}/12)20
= 21 =0 or z; =212
= x1 =0 or x; = 4096
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Problem 4. Solve the following systems of equations for x; and x5 using the method of elimination.

a.
xr1 + 2.1?2 =4
201 4+ 52 =9
Multiply the first equation by —2.
—2.%1 —4£E2 = -8 (1)
=
2$1 +5I2 =9 (2)
Add above equation (1) to equation (2).
= —2x1 —4x9 +2x1+5x9 = —8+9
= x2 = 1
Substitute 2 =1 into the second equation.
= 2r;+5x1 =9
= T, = 2
So the solution is
r1 = 2
To = 1
b.

xr1 + 5(£2 =14
2r1 + 919 = 25

Multiply the first equation by —2.

—2I1 — 10%‘2 = 28 (1)
= 221 + 925 = 25 (2)
Add above equation (1) to equation (2).
= —2x1 — 1029 + 221 + 922 = —28+25
= x2 = 3

Substitute x5 =3 into the second equation.

= 21 +9x3 = 25

= r1 = —1
So the solution is

xr1 = -1

.1’2:3
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—x1+2x9 =4
3$1—5.’E2 = -9

Multiply the first equation by 3.

*31‘14’3‘%2 = 12 (1)
= 333‘1—5.732 = -9 (2)

Add above equation (1) to equation (2).

= —3x1+3x2+3x1 —bxy = 12-9

= Ty = 73/2
Substitute z9 = —3/2 into the second equation.
= 3z1-5x(-3/2) = -9

= 2 = —11/2

So the solution is

T, = —11/2
Ty = —3/2

5r1 4+ 222 =3
201+ 19 =2
Multiply the first equation by —2 and
multiply the second equation by 5.
—101’1 —41’2 = —6 (].)
T 10214510 = 10 (2)
Add above equation (1) to equation (2).
= —10x; — 422 + 10x1 + 522 = —6+ 10
= T2 = 4
Substitute x5 =4 into the second equation.
= 2x1+4 = 2
= T, = -1
So the solution is
xr1 = -1

1'2:4
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T+ 29 =7
7.’E1+2.’E2 =13

Multiply the first equation by —7.

7wy —1dwy = —49 (1)
= Tx1+ 2z = 13 (2)
Add above equation (1) to equation (2).
= —Tx1—1das +Tx1 4+ 220 = —49+ 13
= To = 3

Substitute x5 =3 into the second equation.

= Tz +2x3 = 13

= zp = 1
So the solution is

xr1 =

$2:3
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Problem 5. Solve the following systems of equations for x;, x2, and x3 using the method of elimination.
a.
{1’1 = 1, o :2, Tr3 = 71}
1 + 229 + 4dz3 =1
3x1 + Txog + 1023 =7
2$1 + 31‘2 + 11.’,83 = — 3

Multiply the first equation by —3 and this gives.
—3x1 — 6y — 1223 = —3. (1)
Add (1) to the second equation and this gives.
—3x1 — 6w — 1223 + 321 + 729 + 1023 = —3 + 7.
That is,
xg9 — 2x3 = 4. (2)

Multiply the first equation by —2 and this gives.
—2x1 — dag — 83 = —2. (3)
Add (3) to the third equation and this gives.
—2x1 — 4xo — 823 + 221 + 320 + 113 = -2 — 3.
That is,
—x3 + 3x3 = —5. (4)

Add equation (2) to (4) and this gives.

Il
I
=

Ty —2x3 —x2+3x3=4—95= 13

Add equation (2) multiplied by 3/2 to (4) and this gives.

3 3
51‘2—31‘3—1‘2+3LL‘3:4X5—5:>£L‘2:2.

Substitute zo = 2, x3 = —1 into the first equation.

T1+2x244x (1) =1= 2, =1.

So the solution is

1‘1:1, 5132:2, 1’3:71.
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{r1 = 1, 20 = =3, z3 =
T, — 229 +4x3 = 15
21 —bxo + 923 =35
3x1 — 229 + Txg = 23

Multiply the first equation by —2 and this gives.
—2x1 4 49 — 8x3 = —30.
Add (5) to the second equation and this gives.

—2z1 + 429 — 8x3 + 2z — dx2 + 923 = —30 4 35.

That is,

—xo + x3 = 5.

Multiply the first equation by —3 and this gives.
—3x1 + 6xo — 1203 = —45.
Add (7) to the third equation and this gives.

—3x1 + 6xo — 1223 + 31 — 29 + Txz = — 45 + 23.

That is,
4562 - 51’3 = —22.

Add equation (6) multiplied by 4 to equation (8).

—4xo + 4wz + 4r9 — Bz = 20 — 22 = 13 = 2.

Add equation (6) multiplied by 5 to equation (8).

—5xo + bxs + 4xe — Bz = 25 — 22 = x5 = —3.

Substitute zo = —3, x3 = 2 into the first equation.

21 —2x (=3)+4x2=15=2; = 1.

So the solution is

Ilzl, .’1?2:—3, 1‘3:2.
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{$1:1,$2:2,.’E3:1}

1
—2x; + im + 223 =1
61‘1 — X — 5l‘3 = —1

2%‘1 — 2.732 — 4$3 = —06

Add the first equation to the third equation.

1
—2x1 + 5:52 + 223 4+ 221 — 229 — 423 =1 —6.
That is,

75172 — 2$3 = 75

Multiply the first equation by 3 and this gives.
3
—6x1 + 572 + 623 = 3.
Add (10) to the second equation and this gives.

3
_6$1+§$2+6$3+6$1—.’IJ2—5$3:3—1.

That is,

1
51’2 +I‘3 = 2

Add (11) multiplied by 3 to (9).

1 3
3><§$2+3$3—§l‘2—21}3:6—5:>$3=1.

Add (11) multiplied by 2 to (9).

1 3
2)(51624—21‘3—5%2—2,%3:4—5?%2:2.

Substitute zo = 2, x3 = 1 into the third equation.

200 —2Xx2—4x1=-6=x1=1.

So the solution is

1’1:1,952:2, $3:1.

(10)
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Problem 6. Solve the following systems of equations for x; and x5 using the method of substitution.

a.
722, P2/ —8 =0

4522523 —15 =0
From first equation,
72072yt —8 = 0
_ 1
= , 3/533;/4 =3
1
= x%/4 = §ac:1)’/5 and x1 #0
14
= Ty = (9) x}z/s and 1z #0

4
1
Substitute xo = (9) xiz/s (z1 # 0) into the second equation.

X ~3/4
45227 ((9) x}2/5> ~15 =0
= 45227° . 932 7% = 15
= ey P = 1598 =37
= @1 = 35 =243

14
Substitute x1 = 243 into x9 = <9) x?/s

4
T = (;) 243'2/5 = 378 x 312 = 3¢
= 81.
So the solution is

T = 243
To = 81.
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=0

48027 P25 1% — 320 =0

From the second equation,

48027725 '/* — 320 = 0
= a1 Pay P = 320/480
N x51/3 _ %x;1/5
2/3 _ [3\2 2/5
= zy” = (3) =) and z; #0

Substitute xg/s = (%)2 x?/‘% (1 # 0) into the first equation.

4a M (8)2 2 —81 = 0

= x1_4/5~%:17?/5 = 2
-2/5 _ 81 4 _
= x?/s = 4
= Ty = 32
Substitute x; = 32 into xg/g = (%)2 x?/s
2/3 2 2/5
552/ = (3) xl/
= a3 = 9(32)25 =9
= o = 27
So the solution is
T = 32

Ty = 27.

PN
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