ECONOMICS 207
SPRING 2008
LABORATORY EXERCISE 3

KEY

Problem 1. Solve the following equations for x.

a.

2z45 __ 19
z+7 T 14
2x—5 _ =9
11-3z ~— 17
3z+4 _  —8x+5
-13 19
Tz—12

2246 __ 1
4x—9 4
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2z+5
x+7

(2x 4+ 5)14
28z + 70
9z

X

2z—5
11-3z

(2 — 5)17
34x — 85
Tx

3z+4
—13

3z +4)19

57x +76 =

—4Tx

Tr =

19
14

(x+T7)19
192 + 133

= 63
= T.

—8x+5
19

—13(—8z + 5)
104z — 65
—141

3.
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I I

28z — 48
28z — 48

8x? — 221 — 6
42% — 11z — 3
(dx 4+ 1)(x —3)

—_1
T ="y

or

(22 4 6)(4x — 9)

82 + 62 — 54
0

0

0

x=3
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Problem 2. Solve the following equations for x.
a. 322 —20x+12=0

b. 42?2 — 27z +18 = 0

c. 3622 —-3524+6 = 0

d. 2?2 — LBz +10

0

4

322 — 20z + 12

(x —6)(3z — 2)
=206

4x% — 27z 4+ 18
(x —6)(4x — 3)
=206

3622 — 352 +6

(4x — 3)(9z — 2)
r=

x2—12—3x+1()

%(x —4)(2z — 5)

_ 2
=3

or

or

or

or
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0
0
_ 2
r=3
0
0
r=3
0
0
_ 2
T=3
0
r=4
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Problem 3. Solve the following equations for x;.

a. 12xf1/2—6 =0

b. 252, %/% 16 = 0

c. 40962 * —64 =

d. 343z,%% — 1 =

R

4

4

¢G4y
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=0
= 6
= 1/2
2
= 4
0
16/25
25/16
(25/16)3/2
(5/4)° = &
0
7006 =
64
64%/3 = 256
0
1/343
343%/3 = 49
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Problem 4. Solve the following equations for x;.

a. 253:1/2

b. 1222

c. 272 '/% =

d. 25627/¢

T1

61‘1

1/6
le/

= SxI/G

A e LR

4

1/2
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252" = @
25x}/27x1 =0
w1/2(25—x}/2) =0
x}/Q = Oor25
1 =0 or z1 =625
12212 = 6y
12212 62, = 0
21?12 -621%) = 0
x}/2 = 0Oor2
1 =0 or 1 =4
272, = 3/
2727 /% — 341/ = 0
a7 P27 - 3217 = 0
(27—321%) = 0
r, = 81
2562,/% = 8a1/°
2562,/% — 821/ = 0
821/°(32—21) = 0
1 =0 or z1 =32
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Problem 5. Solve the following systems of equations for x; and x5 using the method of substitution

a.
xr1 + 2I2 =7
Tx1 + 2x5 = 13
I +2(E2 =17

= x1 = T—21

Then substitute 1 = 7 — 2z5 into the second equation.
= 7(7 — 2%2) + 2z, = 13
= 49— 1dao+225—13 = 0
= 36 —1225 = 0
= x2 = 3

Then substitute x5 = 3 into the first equation.
= 1 = 7—2x9
= x = 7—-6=1

So,
xr, = 1
T2 = 3

b.
xr + 81’2 =4
3r1+2x9 = — 10
1+ 8xy = 4

= r1 = 4— 8xo

Then substitue z1 = 4 — 825 into the second equation.

= 3(4—8x3)+2z2 = —10
= 12 —-24z9 4+ 222 = —10
= —22x9 = —22
= Ty = 1

Then substitue x5 = 1 into the first equation.

= x1+8 =4
= 1 = —4
So,

xry = 74

.2?221
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2x1 + 315 = 14
6.’E1 — 2.’E2 =20
21 +3x9 = 14
= 2x1 = 14 — 3xo
Then subsitute 2x1 = 14 — 3x5 into the second equation.
= 3(14 —3x3) —2z2 = 20
= 42 — 11z = 20
= Tg = 2
Then subsitue x5 = 2 into the first equation.

= 2r1+3x2 = 14

= T, = 4

So,

xr1 = 4

To = 2
IE1+3I2 =7
2x1 + 60 = 12

.’E1+3$2 =7
= Ty = T7T—3x9

Then substitude x; = 7 — 3z5 into the second equation.

= 2(7 — 3%2) + 6z, = 12
= 14 — 629 + 622 = 12
= 14 = 12

So there is no solution since 14 # 12.
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201 — 319 =7
3z; —dxg = 12
2]}1 —333‘2 =7
= Ty = (7+3$2>/2
Substitute 21 = (7 + 3z3)/2 into the second equation.
= 3(7T+322)/2 —bay = 12
= 214922 — 102y = 24
= To = -3

Substitue zo = —3 into the first equation.

= 2z +9 =7

= r, = —1
So,
xry = -1

l‘2=—3
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Problem 6. Solve the following systems of equations for x;, x2, and x3 using the method of substitution.
a.
{IE1:1, $2:3, 563:2}

2 + 1 + 2 7
—2x e T3 = —
1 5 T2 3 5
6.’E1 — X9 — 5553 = -7
201 — 2x9 — 4x3 = — 12
Solve the first equation for x; as a function of x5 and x3 as follows
7T 1
—2331 = 5 — 5332 — 2$3
-7 1 )
= 1 = T + 11}2 + x3 First formula for x;
Now substitute the formula for z; into the second equation and get a formula for zs in terms of x3.
6931 — T2 — 5583 = -7
SNy U Sry = —7
1 4=T2 T3 T2 €r3 =
é%+§xg+6x37m275x3 -7
= L = -7+ 21
272 = g 3
= T2 _—14+21—2£L'3

7 —2x3 Formula for x5

Now substitute the formula for x5 into the formula for x; to get a formula for z; that only depends on
xIs.

— 1
1 277—&—1(3:2)—&—@3 First formula for x;
—;7+7(7—2x)+9c
=71 t1 3 3

1
= 53 Second formula for x;

Now substitute the formulas for x; and x5 into the third equation.
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{r1 =2, 23 =-1, 23 =2}
T, + 229 + 4z3 =8

3x1 + Txg + 10x3 =19

2x1 + 3z9 + llzg = 23

Solve the first equation for x; as a function of x5 and x3 as follows.
1+ 229 +4x3 = 8
= T, = 8—2x9 —4x3 First formula for z;.
Now substitute the formula for z; into the second and get a formula of x5 in terms of x3.
3x1+ Txe + 1023 = 19
= 3(8 — 21’2 — 4£U3) + 7%2 —+ 10:133 = 19
= 24— 6x9 — 1223+ Txs + 1023 = 19

= To = 2x3—5H Formula for z.

Substitute the formula for zo into the formula for x; to get a formula for z; depending only on x3.

rp = 8 — 2%2 - 4(E3
= 8 — 2(21‘3 - 5) - 41‘3
= 18 — 8x3 Second formula for z;.

Now substitute the formula for x; and x5 into the third equation.

2561 + 31‘2 + 11.1’3 = 23
= 2(18 — 8x3) +3(2x3 — 5) + 1lag = 23

= r3 = 2
Then,
To = 2x3—95
= x5 = —1
r1 = 18 —8x3
= x1 = 2

So the solution is

£C1:2, 1’2:—1, 1'3:2
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{r1 = 2, 290 = 2, z3 = —1}
r1 — 229 + 423 = —6
2¢1 — dx9 + 923 = —15
3r1 — 229 + Txs = —5

Solve the first equation for x; as a function of x5 and x3 as follows.
T, — 229 +4x3 = —6
= T, = —6+4 2x9 —4x3 First formula for z;.

Now substitute the formula for z; into the second and get a formula of x5 in terms of x3.

2x1 — 5x0 4+ 923 = —15
= 2(—6+42xy —4x3) —bxe + 923 = —15
= —12 4+ 4x9 — 8x3 — bxo + 923 = —15
= 9 = x3+3 Formula for x,.

Substitute the formula for zo into the formula for x; to get a formula for z; depending only on x3.
1 = —6+ 2z — 43
= —6+2(z3 +3) — 43
= —2x3

Now substitute the formula for x; and x5 into the third equation.

3581 — 2$2 + 7933 = -5
= —06xg — 2(1‘3 +3)+Tes3 = =5
= s = —1

Then,
To = x3+3=2
T, = —2x3=2
So the solution is

331:2, x2:2, 3}3:—1

11
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Problem 7. Solve the following systems of equations for x; and x5 using the method of substitution.

a.

9z ak/® —9 =0
6:0}/2:02_2/372 =0

9272t —9 = 0
= xfl/Qxé/B =1
- AT
Substitute x}/Q = xé/g into the second equation.

6xi/2x2_2/372 =0

= 6m§/3x2_2/3—2 =0
= 6, % —2 = 0
= o = 13
= ro = 27

Substitute x3 = 27 into x}/Q = x§/3.

x%/2 _ xé/?’
= x}/2 =3
= 1 = 9
So,
xrpT = 9

$2=27
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482722kt —32 =0
24272253 —9 =0

a8a7 22kt —32 = 0
= a8a7 2l = 32

= 3x1_1/2x;/4 = 2
= 3;13;/4 = 235}/2

Substitute 2x1/2 = 3x§/4 into the second equation.

(a1 ?2;¥* —9 = 0

= 1232y Ha?* =9 = 0
= 36z, /% = 9
N x;1/2 — 1/4
= x%/z = 4
= r9 = 16

Substitute x5 = 16 into 2:0}/2 = 3x§/4.

2901/2 = 33:;/4
= 22?7 = 3x2
= :ci/Q =3
= 1 = 9
So,

1 = 9

562:16

KEY
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