1. ExaM 1 INCLASS SOLUTIONS

Problem 1
Evaluate the integral
/ 2?4 +4 J
—dx
3+ 4z
Solution: Write the integrand as
202 + o + 4
z(x? +4)

The partial fractions expansion has the form
20° +x+4 A L Bre
x(x? 4+ 4) xr  x2+4
Multiplying both sides by z(2? + 4) we get
20 +x +4 = A(2* +4) + (Bz + C)(x)
20 + 2+ 4 = 2*(A+ B)+ Cx +4A

Equating the coefficients of like powers of x leads to the system of
equations

2: A + B = 2
T c =1
const . 4A = 4

From the last two equations, C' = 1 and A = 1. Substituting A = 1
into the first equation gives B = 1 so the expansion is

2x2+x+4_1+x+1_1+ x n 1
r(z2+4) z 22+4 oz 224+4 22+4
then
/Qx —I—:L‘+4d /dac / / dx
-
(22 +4) 2 + r? 4 22
= ln]:c|+§ln]$2+4\+§tan’1 <§>+C
Problem 2

Find the volume obtained by revolving the area under the curve
y = :L_Zex

from = 0 to x = 1 around the y — axis
1



2

Solution: This is a standard cylindrical shells problem, so the volume

is
1 1

V:27r/ z-rletdr = 27r/ z3e”
0 0

The integral can be evaluated with integration by parts. The table is:

+ 2% e
— 322 €”
+ 6x €
) e’

and the integral is:
21 [e”(2® 4 32® + 6z + 6)](1) = 27(16e — 6)
Problem 3 Find the volume obtained by revolving the area under the
curve

Y = CoST
from x = 0 to z = 7 around the x — axis

Solution: The cylindrical disk method gives:
V=nm / cos® x dx
0
Using the identity

1
cos’r = 5(1+cosx)

by substitution we get

V:g/o (14 cos2x)dr = g{$+—sin2x] = %



