ECONOMICS 207
SPRING 2006
LABORATORY EXERCISE 5 KEY

Problem 1. Solve the following equations for x.
S — 2 9

3r+8 10

dr — 2 9 -8
= — =105z — 2)=9(3 8 —
318 10 (52 = 2) =9@x+8), 2 # -
= 50x —20 =27z + 72
= 23xr=92
= =4

b 822 — 22z + 15 = 0

8z%2 — 22¢ + 15 0

(2x — 3)(4x —5) =

Tr = orxr =

57
c 2022 + 14z — 24 = 0

202% + 14z — 24 = 0
= (4x46)(5z—4)=0
I 4
T = 2,0r:c—5

Date: 28 December 2006.
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Problem 2. Solve the following systems of equations for x; and x; using the method of substitution.

a
{z1 = 81, 2z = 16}

14427 22)/* — 32 =0

722120, — 81 =0

Take the ratio of these two equations, we have,

144z, 22}/ 32 2wy 32 16
- = = J— _ = — XTo = —2
720120y 81 " xp 81 7T st
16
Substitute ro = 8—1331 into the first equation, we obtain,
e (16 \ V4
14427 /2 (811;1> = 32

24
31

2\ _
= 144 (3) ot =32

_1/4_32><3 1

= o] ()4 =32

= = = —
1 144 %2 3
1 —4
N x1=(3> =3'=81
64 64
To 81l‘1 31 X 8 6

SO, 1 = 81,%2 = 64.
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15.%1_1/21'5/5
Jo.1/2 —3/5
1227 "4

Substitute xo

—1/2 lw 25
1 9 1

T2

SO, T

152,222 — 5 =0

1221/225%% — 36 =0

Take the ratio of these two equations, we have,
5 1524 5

= = = =T

— = —
36 127, 36 279

1 . . . .
§:c1 into the first equation, we obtain,

_ 1 1,._ 1
x 1/10_7><( ) 4/5:(7)1/5

! 373 3
(1/5)x—10
1 1.,
= = (= :9
1 1
§$1 = § X 9=
97$2:1
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Problem 3. Solve the following systems of equations for x; and x; first using the method of substi-
tution and then using the method of elimination.

a
{.Z‘l = —2, To = —3}

2%1 — 31‘2 =5
dry + 3x9 = — 17
Method of substitution

By the first equation, we can get,

T = (5 + 3!1)2)/2
5
Substitute z; = w into the second equation, we obtain,
gx OF322) L ig

2
10 + 622 + 329 = —17

=
= 9xg =27
=

To = -3
(5+3z2) (5-09)
= E = -2
o 2 2
So, the solutionisz; = -2, z9 = —3.

Method of elimination

Multiply the first equation by -2 and add it to the second equation. This gives,

—2(2x1 —3x3) = —-2x5= —dxy+6xy=-10
4y + 39 = —17
= —4x1 +6x9 +4x1 + 310 = —27
= Qx99 =-27T=29=-3

Multiply the above equation by 3 and add it to the first equation. This gives,
3rs = -9
201 —3x9 = b
201 = —4 = x1 = —2.

4

So, the solutionisz; = -2, 5 = —3.



Method of substitution

T

Substitute z;
3 X (2.’)3‘2 — 6) + 6332

T1
So, the solution is z;
Method of elimination

—3(E1 + 6%2
3:171 + 6£E2

—6x2
3ZE1 + 61’2

So, the solution is z;
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4

—2.’E1 + 41’2 =12
3.I1 + 6I2 =30

By the first equation, we can get,

12 -4
(2-4w2) _» 6
-2
2x9 — 6 into the second equation, we obtain,
30

6x9 — 18 4+ 629 = 30
12290 =48 = 29 =4
200 —6 =2

2, 1o = 4.

Multiply the first equation by g and add it to the second equation.

18

30

1229 = 48 = x5 = 4.

Multiply the above equation by — 6 and add it to the second equation.
—24

30
3r1=6=>x1 =2
2, .7;2:4.
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Problem 4. Solve the following system of equations for x;, x, and x3 first using the method of
substitution and then using the method of elimination.

{{El = 2, Ty = —1, Ir3 = 3}
T, + 2x9 + 63 =18
—21‘1 — 3.%'2 — 10333 = —31
2x1 + 3zo + 1llzz =34
By the first equation we have, x;1 = 18 — 2z, — 6x3

Substitute the above equation into the second equation, we have,
—2(18 — 21‘2 — 6$3) — 3$2 — 101‘3 = =31

= To+2x3=95=29=05—2x3
= 1 =18—-2(5 —2x3) — 63 = 8 — 2x3
Substitute the above two equations into the third equation, we have,
2(8 — 2w3) + 3(5 — 2w3) + 1wy = 34
= 16 —4x3+ 15 — 623+ 113 = 34
= x3=23
Ty = 8—223=8—-6=2
To = H—2x3=5-—-6=-1
So, the solutionisxz; = 2, 29 =-1, z3 = 3

Method of elimination:
Multiply the first equation by 2 and add it to the second equation. This gives,

2($1 + 2o + 6173) = 2x18= 2x1 + 425+ 1223 = 36
—21’1 - 31’2 - 10%3 = —31
= T2+ 2:63 =5

Second equation plus the third equation, we get,

—2!171 - 3{E2 - 10%3 = —31
21‘1 + 3I2 + 11363 = 34
= z3=3

Multiply the above equation by -2 and add it to the equation x5 4- 223 = 5. This gives,

72$3 = *6
To+2x3 = b
= x9=-—-1
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Multiply the above equation by -2, multiply the equation 3 = 3 by -6 and add it to the
first equation, we obtain

—2x9 = 2
—6x3 = —18
T, + 229+ 63 = 18
= 11 =2

So, the solutionis 1 =2, z9 = —1, 3 = 3
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Problem 5. Find the derivatives of each of the following functions with respect to x.

ay = 22> + 423

b f(z) = 223 + 4e®

c f(x) = 32? — 4log[z]

d f(z) = =322 + 122 — 4*

@ = 4z + 1222
dxr

() =622 +4¢"

fw)=60—2

f(z) = =6z 4 12 — log[4] x 47

e f(z) = 3zY/2 + 1223 — 4272

f f(x) = 4273 — 2z e”

f (x) = gafl/Q + 4273 4 873

/

f(x)=—122"%—2¢e" — 2z¢"
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g f(z) = 921/ + 2% log[x]

2 2
fx) = 32723 4 4zxlogla] + il
x

= 32723 4 4xloglz] + 2z
h f(z) = (22 + 5)° Find in two different ways.

fl@) = (2z + 5)® =82% + 602” + 1502 + 125
f(x) = 242+ 1202 + 150
Also, f (z) = 32z + 5)® x 2 = 2422 + 120z + 150
. z2
1 f(])) = w§+2w
42 4z
fl) = 224+2r x+2
’ 4(x +2) — 4x 8
f (JJ) - (m+2)2 - (x_|_2)2

(@) = (6x + 2)(42® +5) — (8x)(32? +22)  —8z® 4 30z + 10
f )= (422 4 5)? (422 +5)2

k f(z) = —2z* + 2%

f(z) = =823 + 2% x 2 = —82% 4 4¢**
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L f) = 355
’ (6ze® + 322 e®)(2? + 3) — 22(32%e®)  e*(18x + 3z + 92?%)

o= (a7 + 3P GRS

Problem 6. Find the derivatives of each of the following functions with respect to x.
a fa) = (a® + 20)?

/

f (@) = 2(2% 4 22) (22 + 2) = 42® + 1222 + 8z

b f(z) = (bx — 2)(3z + 4) Show two ways.

fx) = (5bz — 2)(3z + 4) = 152% + 14a — 8
f(x) = 30z+14
Also, f'(z) = 53z + 4) +3(5z — 2) =30z + 14

’

f(z)= 4™ 2wy ew2+2$(2x +2) x 4o = (4 + 82° + 83:)@””2"'2I

d f(.l?) — 19¢ 62m2+3z

’

f(x)= In'2 x12% x ¢22°+32 + 20’ +3e (4z + 3)12% = 127 20’3 (ln12 +4x + 3)
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f(z)= 2?5 4 (2005w (4 — 5)2? = 2w —oe (423 — 52® + 27)

622 —8

x 2(x3 — 4x) x (322 —4) = i)

2z

g flx) = 2;0212

f(@) = (3€*” + 6z e**)(42? + 2) — (8z)(3x e*®)  €**(24x® — 122 + 122 + 6)
N (422 + 2)2 B (422 + 2)2

%]

h f(fL') — 3I10g[2$

2 + 22
/ _ (3log[22?] + 3z x 3% )(z? + 2x) — (2 + 2)(3x log[227])
G (2 + 22)?
~ (3log[22?] 4 6)(2* + 2x) — (2 + 2)(3x log[22?])
N (2 + 22)2

Problem 7. For each of the following, take the derivative with respect to x1, set the derivative equal
to zero and solve the resulting equation for x;.
a {z; = 256}

f(z) = 256275 — 32,
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dZZ?1
=
=
flx) = 12821/* — 4ay
df (x)
dl‘l
c flz) = 32px}/4 — 4y
df (z)
dml
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3 _
256><§x15/8—3:0

s 38 2
Y 256x 3 256 28

x; = 275%55 — 98 — 956

1
= 128><Zx13/4—4:0

128 x

8

= x1:27?’xfi3 =24=16

=

= 1827 °y/° —6=0
a5 1
N 12/5_5302 1/5

13



