ECONOMICS 207
SPRING 2008
LABORATORY EXERCISE 5
KEY

Problem 1. Solve the following systems of equations for x; and x5 using the method of substitution.
a.
{1’1 = 647 To = 32}

202, ?22/° —5 =0
24213253/° —12 =0

From the second equation,

242,257 12 = 0

= 2?0 = 12/24 = 1
= z)/* = Labf®
= x;2/3 = 4x;6/5

/3 4x2_6/5 into the first equation.

202, 222/° =5 = 0

Subsitute x;

= 20-42,%%22° = 5

= ;7 = 5/80=1/16
= 23 = 16

= Ty = 16°/4

= To = 32

Subsitute x5 = 32 into xl_2/3 = 4%_6/5‘

x1—2/3 _ 4$2—6/5
= 2% = 4x 3276/
= @ = 1x320/
= 227 =16
= T, = 64

So the solution is
x1 = 64, xo = 32.
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{Il = 49, T2 = 32}

7027 222/° — 40 =0
5621 205 %/° —49 =0

From the second equation,

562120, — 49 = 0

= 21?23 = 49/56 = 7/8
= z? = Tadl®
- x;l/Q _ %I;S/B

Substitute ml_l/Q = 2%—3/5 into the first equation.
7027 223/% —40 = 0

= 70-82,°%23° 40 = 0

= 80z, /° = 40
= $§/5 = 2
= Ty = 32
Substitute x5 = 32 into xfl/Q = $$;3/5~
x1—1/2 _ §x2—3/5
= x1—1/2 — % .32*3/5 = %
= Ty = 49

So the solution is
Tr1 = 49, To = 32.
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Problem 2. Solve the following systems of equations for x; and xo first using the method of substitution
and then using the method of elimination.

a.
{1'1 = —].7 To = —5}
Try — 3172 =14
3$1 — 101‘2 =47

Methods of substitution

From the first equation,
1 —3x9 =14 = x1 = 3z + 14.
Substitute 1 = 3x2 + 14 into the second equation.
3x1 — 102y = 47
= 3(3zy+14) — 10z, = 47
= 9x9 4+ 42 — 10xy = 47
= To = =5
Substitute zo = —5 into 21 = 3zo + 14.
T = 3z0 + 14
=-3x5+14=-1

So the solution is z; = —1, z9 = —5.

Methods of elimation

Multiply the first equation by —3 and add it to the second equation.

=321+ 922 +3x1 — 1022 = —3 x 14447
= —Ty = 5
= Tz = —5

Multiply the first equation by —10 and add it to the second equation multiplied by 3.

—1021 + 3025 + 927 — 3029y = —14 x 10447 x 3
= —r1 = 1
= zp = -1

So the solution is 1 = —1, o = —5.
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{.’171 = 10, To = 3}

31’1 + 161’2 =178
41‘1 + 211‘2 =103

Methods of substitution

From the first equation,
321 4+ 1620 = 78 = 1 = (78 — 1622) /3.
Substitute x; = (78 — 1623)/3 into the second equation.
41 + 21z, = 103
= 4(78 — 1622)/3 + 21zo = 103
—~  4(78 — 1612) + 63z2 = 309
= 312 — 64wy + 63z, = 309
= To = 3
Substitute x2 = 3 into x; = (78 — 16x3)/3.
o1 = (78 — 1622)/3
— (78 —48)/3 =10

So the solution is z1 = 10, x5 = 3.

Methods of elimation

Multiply the first equation by —4 and add it to the second equation multiplied by 3.

—12x1 — 64z + 1227 + 6320 = 78 x (—4) + 103 x 3

= —r9 = —3
= T9 = 3
Multiply the first equation by —21 and add it to the second equation multiplied by 16.
—63x1 + (16 x 21)xo + 6421 — (21 X 16)z2 = —78 x 21 4+ 103 x 16
= 1 = —1638 4 1648
= z1 = 10

So the solution is z; = 10, x5 = 3.
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Problem 3. Solve the following system of equations for x;, x2, and x3 first using the method of substitution
and then using the method of elimination.

{1‘1 = 2, Ty = 2, Tr3 = —1}

—x1 + o — 3x3 =3

I

|
—_
'y

4ry — dxo + 1223
6x1 — 2z9 + 1923 = —11

Method of substitution

From the first equation,
—x1+ 22 —3x3=3= 11 =22 — 313 — 3.
Substitute 1 = x9 — 3x3 — 3 into the second and third equation.
4x1 — g + 12223 = —14
{ 6x1 — 229 + 1923 = —11

xg - 3553 - 3) - 5(E2 + 12%3 = —14
6(xg —3x3 —3) — 229 + 1923 = —11

12—29 = —14
4x2+x3 =7

=

4

=

Then,
T1 =22 —31x3—3=24+3—-3=2.

So the solution is
3?1:2, 33‘2:27 373:—1.
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Method of Elimination

Multiply the first equation by 4 and add it to the second equation.
—4xy + dxo — 1223 + 421 — S0 + 1223 = 12 — 14
That is,
—X9 = —2 = 1o =2.
Multiply the first equation by 6 and add it to the third equation.
—6x1 4+ 62 — 1823 + 621 — 225 + 1923 = 18 — 11
That is,
drg + 13 =17 (1)
Multiply z2 = 2 by —4 and add it to (1).
—4xo +4x9 + 213 = —84+7
= T3 = —1
Then, add x5 = 2 multiplied by —1 and x3 = —1 multiplied by 3 to the first equation.
-1+ 29 —3x3 —x2+ 323 = 3—2+4+(-3)

= xy = 2

So the solution is
£E1:2, .%‘2:27 1'3:—1.
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Problem 4. Find the derivatives of each of the following functions with respect to x.
a. y = 322 4+ 224

d
9 _ 6z + 8z°.
dz

b. f(z) = 32% + 5e®

f(z) = 6z + 5e”

c. f(x) = 52® — 2log[z]

f(z) = 1522 — -

d. f(z) = —32* + 223 + 37

f'(x) = =122 + 62% + 3" In 3

e. f(x) = 622 + 92/3 — 3272

f(z) =322 4327 4 6273

f. f(x) = 4272 — 3xe®

fl(x) = —8273 — 3¢” — 3ze®
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g f(z) = 1222 + 22°log[z]

1
f' = 6272 4 622 log[z] + 22°—
x

= 6272 + 622 log[z] + 222

h. f(z) = Bz + 2)3 Find in two different ways.

Method 1
f'(x) =3(3z+2)*-3
=93z +2)?
Method 2
f(x) = 92723 + 3 x (9$2) X2+3x(3x)x4+8
= 272> + 5422 + 36z + 8.
Then,
f'(z) = 812 + 108z + 36
=9(92% 4+ 12z + 4)
=9(3z +2)?
w2+2w
1 f(x) 412
vy (2 +2)- (42?) — (2® + 22) - (8x)
f ('r) - 16!E4
_ 8x3 + 8x? — 8% — 1627
o 1624
_ — 82
1624
_ -t
o2
. 4z?
.]’ f(x) = 242z
42 4x 8
@)= o = vr2 Y 212
) =8 (———)
o (x4 2)?
8
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Problem 5. Find the derivatives of each of the following functions with respect to x.
a. f(x) = (2% + 42)?

() = 2(z® + 4z) - (2z + 4)
=dx(z+4)(z+2)

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

Method 1
f(z) = (5z — 3)(2x + 4) = 102 + 14z — 12
f/(z) =20z + 14
Method 2
() =52z +4)+ (bz — 3) -2 =10z + 20 + 10z — 6
=20z + 14
c f(x) 3€2x2+3x
f/(di) _ 3e2z2+31 . (4,1E 4 3)
— 962.’162-‘1-336 + 12$621'2+3IL'
d. f(z) = 3222 +32

f/(l') _ 61,62I2+3$ + 31,262:E2+3:1: . (41, + 3)

= Gze® 3T 4 32 (4z + 3)€2x2+3x
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e. f(z) = 1202 +32

F(x) = (127 In12) - 27437 4 12727437 . (4 4 3)

= (In12)12%e2 137 4 197 (4g 4 3)e20 +37

£ f(x) = logl(a® — 427

/ _ 1 2
fi(x) = m : [2($3 —4z) (377 — 4)]
_2(32% —4)
T3 —Ax
622 —8)
Tl —dx

_ (3e* 4 6xe®) (42 4 2) — 3we” (8x)
B (422 + 2)2

3e2® 4 Gxe” 24x2e2®

422 42 (422 + 2)2

B 32 n 6re2® 24x2e2®
42242 42242 (422 + 2)?
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h fz) = esle]

_ 3zlog[22?]
fle) = 2 4 22

_ 3log[22?]
o r+2

L 75 - (42) - (z + 2) — 3log[22?]
/(@) =32 (v +2)

6 3log[222
x(x+2) (r+2)?

i f(z) = 22 + 223

F(x) = 823 + 265 + 2263 - (62)

= 8z + 2¢37” + 1222637

(6ze® + 3z%e®) (2% + 3) — 3x2%e” - (27)
(@7 32

_ Gze” + 3z2e” B 62e”

2?43 (22 + 3)2

f'z) =
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Problem 6. For each of the following, take the derivative with respect to xi, set the derivative equal to
zero and solve the resulting equation for x;.

a. {xr1 = 256}
flx) = 2563:?/8 — 31

3 _
f'() = 256 x T /8 _3
=962,/ - 3
fll@) =0
= 962,75 -3 =0
= a7 = 3/96 =1/32
= 225 = 32
= x, = 328/°
N @1 = 256
b {xl = %}
f(z) = 108z/* — 8z,
1
f'(@) =108 x o} 343
=272,/ — 8
fll@) =0
= 272" -8 = 0
= 2727 = 8
= 2 = 27/8
= r = (27/8)%/3
= T = 8L

16



c. f(z)
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1 _
f'(x) =175 x 3P 23 _y

= 25pa; % — 4

fl(xz) =0
Wpa; 2P —4 = 0
v = 4/(25p)
z1 = (4/(25p))73/2

_ 125,3/2
no= Y

U

KEY

13



