Ex 5.6: 11.

Solution:
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Find the volume of the solid formed by rotating the region R about the x-axis.
R is the region under the curve y = v/4 — 22 from z = =2 to x = 2

Since y = v/4 — 22 is an even function, the volume of the solid formed by rotating

the region R about x-axis is
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V= 2/ (V4 —22)*dr = 27 <4x— %)
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GROWTH OF AN ENDANGERED SPECIES Environmentalists estimate
that the population of a certain endangered species is currently 3,000. The popu-
lation is expected to be growing at the rate of R(t) = 10e”%" individuals per year
t years from now, and the fraction that survive ¢ years is given by S(t) = =097,

What will the population of the species be in 10 years?

To approximate the number of new individuals which will survive 10 years from now,
divide the interval 0 < ¢ < 10 into n equal subintervals of length At. Moreover
t; = j X At and the j-th interval is [¢;,¢;+1]. The new individuals grown in the j-th
interval is R(¢;)S(10 — t;)At. Therefore the new individuals grown in the 10 years

can be approximated by

Z 1000145 o =0.07(10—1;) A 4

J=1

which implies the population of the species in 10 years can be approximated by

P ~30005(10) + Z 10001t o —0.07(10—1;) A 4
j=1
Therefore .
P(10) = 30005(10) + 10e°7 / 008t gy
0

10

= 30007 + 10e™ 97 e
0.08

0
~ 1565.83(1566)
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Since the number of species should be integer, the population should be 1566 indi-

viduals.
Ex 6.1: 35. Use the table of integrals (Table 6.1) to find the integral of [(Inz)?dz.

Solution:

/ () dz = z(nz)® — 3 / (Inz)2dz

=z(lnx)® -3 (m(ln r)? — 2/1nxdx)
= z(Inz)® — 3z(Inx)* + 6 (:r Inx — / 1 d$)
=2(lnz)* - 3(Inz)* + 6xlnz — 62 + C

Ex 9.1: 25. Find the particular solution of the differential equation satisfying the indicated

condition. p
d—y =’V4— 12y =2 whenx =4
x
. . dy 2
Solution: Since =Y Vi —x,
x
1
/—Qdy:/\/él—xda:
()
That is
1 3
——=——4-x)24+C
Yy
Since y = 2 when x = 4 .
Z—C
2
Therefore the particular solution is
1 6
y = = 3
IEEERTE

Ex 9.2: 5,7. In Exercise 5 and 7, find the general solution of the given first-order linear differ-

ential equation.

d
5. xQ—y+xy:2

dx
2
Solution: This differential equation can be rewritten as d_y + v_ — - Therefore the integral
xr xr
factor is
ef TP dr _ T



The general solution is

1 2 21
T T

T

d 2 1

7—y+(x+ )y_e_zx
dx T

2z+1 . .
= dv = xe?®. The general solution is

Solution: The integral factor is I(z) = e/

1 242
y= {/Iem~e‘2"’“"dx—|—0}——:]C—F ¢

rer Qxer

Note that 2C or C' are of same meaning, so both of them are right.



