ECONOMICS 207
SPRING 2008
PROBLEM SET 4
KEY

Problem 1. Solve the following equations for x.
a. 822 - 22z +15 = 0
82 —-22x4+15 = 0
= (2z-3)(4z-5) = 0
= x=3/2 or x=5/4

b. 152% — 1452 +90 = 0

1522 — 1452 +90 = 0
= 322 —29x+18 = 0
= (x—9@Bzx—-2) = 0
= xr=9 or x=2/3

Date: August 25, 2008.
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Problem 2. Solve the following equations for x;.
—-27 =0

a. 81z, '/

b. 5027 %/° —

2 =
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27/81 =371
3

27

2/50 = 52

55 = 3125
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Problem 3. Solve the following equations for x;.

a. 233?/3 = x?/4
2/3 3/4
Qxl/ = zl/
2x§/3 - xf/‘l =0
x?/B(Q — x§/4_2/3) =0

x§/3(2—x1/12) =0
xf/gzo or xi/12:2

1 =0 or x = 22 = 4096

A T e

b. 221/% = 321/2

2:0}/3 = 3:31/2
x7(2 - 3x1/6) =0
xi/3:0 or 2—3x1/6=0
z1=0 or x}/6:2/3
T = or 1z =(2/3)% =64/729
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Problem 4. Solve the following systems of equations for x; and x» using the method of elimination.

a.
T, +ax9 = 1
3r1 +2x2 =4
Add the first equation multiplied by —2 to the second equation.
3581 —+ 2392 + (Il +IQ) X (72) = 4 —+ 1x (72)
= r = 2
Add the first equation multiplied by —3 to the second equation.
3r1 + 229 + (.131 —|—.T2) X (—3) = 441X (—3)
= —xo = 1
= x2 = —1
So the solution is
r1 = 2, Ty = -1
b.
r1 —3ry = —9
2:]]1 - 71132 = —22

Add the first equation multiplied by —2 to the second equation.

2@y — Txo + (1‘1 — 3.132) X (—2) = —-22-9x (—2)
= —Ty = —4
= T2 = 4

-7
Add the first equation multiplied by 3 to the second equation.

201 — Twg + (21 — 3m2) x 51 = —22—-9x
z
= —= = -1
3
= Ty = 3

So the solution is
T, = 3, To = 4



ECONOMICS 207 SPRING 2008 PROBLEM SET 4 KEY

—r1+ 59 =13
—I1 +4l’2 =10

Add the first equation multiplied by —1 to the second equation.

—x1 + 4z + (—331 + 5$2) X (—1) = 10413 x (—1)
= —To = -3
== To = 3

4
Add the first equation multiplied by —% to the second equation.

fx1+4x2+(fx1+5w2)><%4 = 10+13><%4
—X 2
= = = -z
5 5
= T = 2

So the solution is
Xr1 = 2, T = 3

201 + 39 =4
S5x1+7x2 =9

5
Add the first equation multiplied by —3 to the second equation.

5$1+7£L’2+(2£L‘1+31‘2)X_75 = 9-‘1-4><—75
—Iy
— = -1
- 2
= T2 = 2

7
Add the first equation multiplied by —3 to the second equation.

51 + Twg + (21 + 3x2) x 3L 944 x 3L

- X o 1
3 3
= T, = -1

So the solution is
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201 4+ 229 =8
5.’E1 +4.’E2 =17

5
Add the first equation multiplied by —5 to the second equation.

5$1+4$2+(21‘1+2I2)X%‘5 = 17—&-8)(775
= —x2 = —3
= x2 = 3

Add the first equation multiplied by —2 to the second equation.

5561 + 4I2 + (2I1 + 21‘2) X (—2) 17 + 8 X (—2)

= 1 = 1

So the solution is
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Problem 5. Solve the following systems of equations for x;, x2, and x3 using the method of
elimination.

a.
{Zl = 1, To = 3, I3 = —2}

Ty 4 2x9 — 223 =11
3331 + 71’2 — 10133 =44
3$1+4I£2+$3 = 13

Add the first equation multiplied by —3 to the second equation.

3I1 + 7I2 — 101‘3 + (1‘1 + 21‘2 — 2173) X (—3) =44+ 11 x (—3)
= T — 4.’1,‘3 =11 (1)
Add the first equation multiplied by —3 to the third equation.

3%1 + 4%2 + I3 —+ (CEl —+ 2%2 — 2.’33) X (73) = ].3 + 11 x (73)

= —2x9 + Tzg = —20 (2)
Add equation (1) multiplied by 2 to equation (2)
—2x9 + Txg + (22 —4x3) X 2 =—-20+ 11 x 2
= —x3 = 2
= r3 = —2 (3)

Add equation (1) multiplied by £ to equation (2)
7 7
—2xo + T3 + ((L‘z — 41}3)1 =—-20+11 x Z

= — =T = —

= To =3

Add x5 = 3 multiplied by —2 to the first equation; and add x5 = —2 multiplied by 2 to the
first equation.

(E1+2.’E2—2$3—2£E2+25L’3:11+3X(—2)—2X2

= xp =1

So the solution is
.le]., 1’2:3, :cngl
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{.’1?1 = 2, To = 2, r3 — —1}

1
51’1 + 2$2 +JC3 :4

2x1 + 10xs + 4x3 = 20
3r1 + 6x0 + Tz =11

Add the first equation multiplied by —4 to the second equation.

1
2()’]1 + ].OCEQ + 4%3 + <2ZL'1 + 212 —+ 1’3) X (74) =20+4x (74)
= 2132 =4
= T =2

Add the first equation multiplied by —6 to the second equation.

1
3x1 + 6xo + Txs + (2:131 + 229 —|—x3) x (—6) =11 +4 x (—6)

= *61’2 +x3 = —13

Add x9 = 2 multiplied by 6, i.e., 6z = 12, to equation (4).

—-13+12

—6x9 + x3 + 622

= r3 = —1

Add x5 = 2 multiplied by —2 to the first equation; and add x3 = —1 multiplied by —1 to the

first equation.

%x1+2x2+x3—2x2—x3 =4-4+1

1
= §x1:1
= x1 =2

So the solution is
T =2, x9=2, x3=-—1
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{3?1 :1, 1‘2:—1, x3:2}

20

1
31’1 + gfl?g + 21’3 3

6r1 + x2 + 4z3 =13

—3$1 — 21‘2 — 3563 = -7

Add the first equation multiplied by —2 to the second equation.

1 20
6.%1 + o + 435‘3 + (31’1 + gfﬂQ + 2563) X (72) =13+ ? X (72)
N 1 1
gy = ——
3777 3
= To = —1

Add the first equation to the third equation.

1 20
73561 - 21’2 - 31’3 + (3171 + gl‘g + 2$3) = -7 + ?
= —§m —x3=—=
37T 3
Add x5 = —1 multiplied by 2 to equation (5).
L5, 1.5
32T TR T Ty
= —Ir3 = —2
= I3 = 2

Add x5 = —1 multiplied by —1 to the second equation; and add z3 = 2 multiplied by —4 to

the second equation.

6x1 + 29 +4x3 — 20 — 423 =13+1-38
= 6x1 =6

= =1
So the solution is
.13121, Z‘QZ—L .7,‘3:2
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Problem 6. Solve the following systems of equations for x; and x5 using the method of substitution.

a.
242742} —9 =0

4827/ *2;1* —32 =0

From the first equation,

24x1_3/4x§/2 -9 =0

= 24x;3/4$§/2 =9
24 _ _
= 2 3/4 _ z; 1/2
9
_ 8 _
- z; /2 _ 2 3/4

_ 8 _
Substitute x, /2 _ gwl 3/4 into the second equation.

483:1/41‘271/2 -32 =0
8 _
= 4821/ (3x1 3/4) ~32 = 0
8 _
= zy/t (le 3/4> = 32/48
_ 2 3
N x11/2 _ §x§:4*1
= $}/2 = 4
= xrT = 16
Substitute 2; = 16 into %—1/2 = §$f3/4~
—1/2 8 —3/4
.’,Uz / = gfxl /
- I2—1/2 _ §1673/4
3
—1/2 1
N - =
T, 3
= Lo = 9

So the solutions is
r1 =16, z3=9
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12827 °2)/* —64 =0

8022/ %2, %% —5 =0

12827 °2/* —64 = 0

= x ry’” = 64/128
= xé/4 = 2_133‘3/5
= x;3/4 = 8x;9/5
Substitute x2_3/4 = 8x1_9/5 into the second equation.
8022°2;%* —5 = 0
= 802%/° (8x1‘9/ 5) =5
~7/5 _
= o = s =277
= Ty = 2% =32
Substitute 21 = 32 into z}/* = 2-12%/5,
s = 913/
= xyt = 2713285 =4
= 1z = 256
So the solution is
1 =32, xo =256

11
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Problem 7. Do the following problems from the book.

a. Section 3.6
1) 1a
2) 1b
3) 3
4) 5
b. Section 4.2
1) 3b
2) Ta
3) 7b
4) 13
c. Section 4.4

d. Section 4.5
1) 3
2) 5
e. Section 4.6 (Besides equation 2 on page 105 of the text, equation 5 on page 106 of the text is
useful.)
1) 3a
2) 3¢
3)
4) 3e
5) 3f



