Homework 8 - Solution
MATH 1100-2 - SPrING 2002

. 12.1.1. If f'(x) = 423, in order to find f, we have to increase the power of z and
also divide by the increased power, that is, a possibility is f(z) = z*. In fact, all the
possible solutions are f(z) = z* 4+ C for some constant C.

. 12.1.3. If f'(z) = 2°, in order to find f, we have to increase the; power of z and
also divide by the increased power, that is, a possibility is f(z) = %. In fact, all the

possible solutions are f(x) = % + C for some constant C'.

. 12.1.5. Using the rule fx"dx = z;—J: + C we have: fﬂdm = % +C.
Verification: (%8 +C) = (’%—8)’ +0= % 8.7 =27,

. 12.1.11. We first split and then use the rule [z"dz = f::ll +C:

5/2 9.4:5/2
/(3—$3/2)d$:/3d$—/x3/2dx=3/d:r—:g%:3:5— “"”5 +C.

Verification: (3z — 2‘”;/2 +C) = (3x) — (%)' +0=3—2.35%2

.,L.n+1

. 12.1.15. We first split and then use the rule [ 2"dz = 75

+C:

23/2

/(2+2\/a?)dx=/2dx+/Qﬁda;:2/dx+2/m1/2dx=2x+2-m+c

4

Verification: (2z + 52°/% + O)' = (2z)' + (32%%)' + 0 =2+ 1 - 321/2 = 2 4 221/2,

. 12.1.27.

/(x +5)%zdz = /(a:2 + 10z + 25)xdx = /(x3 + 102° + 257)dx

xt N 1023 N 2512
4 3 2

+C.

. 12.1.43. Since MR(z) = R'(z), we have R(z) = [MR(z)dz = [(3z + 1)dz =
3 [zdz+ [ dz = 32°+2+C. But, we know that R(0) = 0, so that 0 = R(0) = 0+0+C
and C' = 0. Therefore R(z) = 322 + z.

The revenue produced by z = 50 units is computed by R(50) = 2(50)? + 50 = 3800.

. 12.2.1. Using the substitution u = 22 + 3, so that du = 2zdx we have

4 2 4
/($2+3)32$dac:/u3du:%4-0:@4_0_
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Verification:

d (z? 4+ 3)* d (% +3)* d%  d(z* +3) 3 9 5
—(— ~ = =4 .22 TY o= 2.
dx( 4 +0) = dx( 4 ) +0 du dz w 2w =(o"+3)2
N——
u=x2+3

12.2.7. We use the substitution u = z? + 5 so that du = 2zdz. We see that we have
to multiply by %:

32 1 1 1 ut 1
/(x2+5)3xdx = /(:E +5)3 —:vd:v = / §u3du =3 /u3du = 5-%-1—0 = é-(x2+5)4+0.

Verification:

d 1 9 4 1d 2 4 1d1)4 d($2+5) 1 3 2 3
. - = .~ = _Qy°-2r = €.
(8 (z+5)*+C) 3 ((z° +5)%)+0 3 do 3 v°-2x = (x°+5)

v=x2+5

12.2.9. We use the substitution v = 4x — 1 so that du = 4dz. We see that we have to
multiply by %:

4 7 4z — 1)
/7(435—1)6dx=7/(4x—1)61dx:z/uﬁdu:Z-%+C=M+C.

4 4
Verification:
d  (4z —1)7 1d . ldv" ddz—1) 1_, 6
—(— =——((4x -1 0= —n > =-T-4="T4x —1)".
dac( 4 +C) 4dx(£_x\,_)/)+ 4 dv dz 4 v (4 )

12.2.17. We use the substitution v = z* + 6 so that du = 4x3dx. We see that we have
to multiply by %:

4 3/2
/7x3\/x4+6dx = 7/x3(x4+6)1/2—dx 7/ u?duy = _ 7 u__|_0— L (a*+6)32+C.

4 4 4 3/2 6
Verification:
d 7 3/2 7d 3/2 Tdv’? d(@'+6) T 3, g
= . = —_._. -4
B +0°+0) = (@ + 6Y) +0= = dz 6 2V M

v=z4+6
= 7(z" +6)"/%2>.

12.2.27. We use the substitution © = 22° — 5 so that du = 10z*dz. We see that we
have to multiply by %

/ 3rtdx _3/10 ztdz du 3 iy — 3 u__?’_i_c
(225 — 5)* 10 (225 — 5)* 10 ut T 10 10 -3
=— . Y L O0=—__—(22°—5 C.
0 3 TR
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Verification:

d, 1 1 d 1 dv™? d(2z° —5)

___25_ -3 - - 25_ -3 - _ .

a1 Y O = g (B 5 0=y du

v=2z5-5
1
=1 (=3)v™* - 10z* = 3(22° — 5) "z,

12.2.39. Given the marginal revenue M R(x) = ﬁ + 30, we find the total revenue
by integration. We will use the substitution v = 2z + 1, with du = 2dz:

R(x) :/MR(x)dx:/(ﬁ—i-BO)dx:/%;daﬁ—l—/%dx

-1

= —15/u2du + 30z = _15u__1 +302+C =152z +1) '+ 30z + C.

To determine C' we impose the condition R(0) = 0, so that 0 = R(0) = 15(2-0+1)"*+
30-0+C =15-1+C =15+ C, so that C = —15. Thus, the total revenue function
is R(z) =152z + 1) ' + 30z — 15.

12.3.1. We use the substitution v = 2% + 4, which leads to du = 3z%dx:

312 1 5
$3+4dx= Edu:ln(\u|)+C=1n(\x +4)) +C.

12.3.3. We use the substitution v = 4z 4+ 1, which leads to du = 4dz. Along the way,
we multiply the integrand by %:

dz 4 dz 1 fdu 1 1
_[4 _ L fdu_ 1, = “In(|4z + 1)) + C.
/4z+1 /4 r1 1) w - am(ulFO=gin(z1)+0

12.3.17. We use the substitution v = 3x, which leads to du = 3dx:

/363zdx:/e”du:e“—i-C’:e?’m—f—C.

12.3.19. We use the substitution © = —x, which leads to du = —dx. Along the way,
we multiply the integrand by :—}:

/e‘xdxz/e_”-%dxz—/e“duz—e“—i—Cz—e‘”—i—C.

12.3.31. We first split and then use the substitutions © = 4z and v = —z/2, which
lead to du = 4dz and dv = —%d:v:

3 4 -2
4z 4z —z/2 4z —z/2
/(6 e—w/Q)dx—/e d:v—/3e dx —/6 —4d$—/3€ —2d$

1 1 1
=1 /eudu —3-(-2) /6”dv = et +6e’ +C = Ze‘lw +6e /% + C.
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12.4.1. The total cost is the integral of the marginal cost:

C(z) = /MC’(x)daﬁ = /(Qx—l— 100)dz = /2xdx+/100dx = Q/xdx—i- 100/d$

=224+ 100z + K.

To determine the constant K we use that the fixed costs are 100, that is, 100 = C(0) =
0+ 0+ K, so that K = 100 and the total cost function is C(z) = z? + 100z + 100.

12.4.7. We start by finding the total revenue R(z):

/MRx /(44—5x)dx=/44dx—/5xdx=44/dm—5/xdx

=44 — - K
x 2:r—|—

To find K we use that R(0) =0, so that 0 = R(0) = 0— 0+ K and K = 0. Therefore
R(z) = 44z — 522,

Next we find the total cost:

/MC’ /(3x+20)dm=/3xdx+/20dx:3/xdx+20/dx

533 + 20z + K.

To find K we use that R(80) = 11400, so that 11400 = R(80) = 280% +20-80 + K, so
that 11400 = 11200 + K, and K = 200. Therefore, C(z) = 322 + 20z + 200.

The profit function is P(z) = R(z) — C(z) = 44z — 32? — (32? + 20z + 200) =
—42” + 24z — 200.

The maximum profit is achieved when P’(x) = 0, that is, when —8x+24 = 0,0orz =3
(actually, since P"(3) = —8 < 0, we know that z = 3 is a maximum).

Finally, the maximum profit is P(3) = —164 < 0, so that there is a loss at the optimum
level.



