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1. (a) Since lim
x→∞

tan−1 x = π/2 and lim
x→∞

1 + x2 = ∞, it follows that lim
x→∞

tan−1 x

1 + x2
= 0.

(b) lim
x→∞

ln(f(x)) = lim
x→∞

(2x− 1) ln

(
x + 2

x + 3

)
= lim

x→∞
ln[(x + 2)/(x + 3)]

(2x− 1)−1
which has the indetermi-

nate form 0/0. Applying L’Hospital’s Rule and simplifying yields

lim
x→∞

ln(f(x)) = lim
x→∞

−1

2

(2x− 1)2

(x + 2)(x + 3)
= −2. Therefore, lim

x→∞
f(x) = e−2.

2. (a) The substitution x = 3 sin θ, dx = 3 cos θ dθ, yields
∫

x2

(9− x2)3/2
dx =

∫
tan2 θ dθ = tan θ − θ + C =

x√
9− x2

− sin−1 x

3
+ C

(b) The substitution u = tan x, du = sec2 x dx yields
∫

(sec6 x)
√

tan x dx =

∫
(u2 + 1)2

√
u du =

2

11
u11/2 +

4

7
u7/2 +

2

3
u3/2 + C,

where u = tan x.

(c) The substitution u2 = 5− cos x, 2u du = sin x dx, yields
∫

sin 2x√
5− cos x

dx = 4

∫
(5− u2) du = 20u− 4

3
u3 + C,

where u =
√

5− cos x.

(d) The partial fraction decomposition takes the form

2− 3x2

(2x + 1)(x2 + 2x + 2)
=

A

2x + 1
+

Bx + C

x2 + 2x + 2
,

where the constants are A = 1, B = −2 and C = 0. Therefore,
∫

2− 3x2

(2x + 1)(x2 + 2x + 2)
dx =

1

2
ln |2x + 1| − ln(x2 + 2x + 2) + 2 tan−1(x + 1) + C

(e) The substitution u = tan x
2
, yields

∫
dx

(1 + cos x) sin x
=

∫
1 + u2

2u
du =

1

2
ln |u|+ 1

4
u2 + C,

where u = tan x
2
.

(f) We write

∫
x(ln x + ex) dx =

∫
x ln x dx +

∫
xex dx and apply integration by parts to both

integrals to obtain

∫
x ln x dx =

x2

2
ln x − 1

2

∫
x dx and

∫
xex dx = xex −

∫
ex dx. The final

answer is then ∫
x(ln x + ex) dx =

x2

2
ln x− 1

4
x2 + xex − ex + C.
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