
Math 132 Exam 2 Solutions 3/26/09

1. [12%] For the Trapezoidal Rule with n = 4, we have ∆x =
2 − 0

4
= 1/2. Then:

∫

2

0

f(x) dx ≈ T4 =
∆x

2

[

f(0) + 2f

(

1

2

)

+ 2f(1) + 2f

(

3

2

)

+ f(2)

]

=
1/2

2

(

1 + 2 · 4

5
+ 2 · (−1) + 2 · 0 + 1

)

=
1

4
· 8

5
=

2

5

Or you could set this up using a table:

i xi f(xi) wi wif(xi)

0 0 1 1 1
1 1/2 4/5 2 8/5
2 1 −1 2 −2
3 3/2 0 2 0
4 2 1 1 1

∑

wif(xi) 8/5

And then:

∫

2

0

f(x) dx ≈ T4 =
∆x

2

4
∑

i=0

wif(xi)

=
1/2

2
· 8

5
=

2

5

2. [12%]

∫

(

x
√

x + 5e−5x
)

dx =

∫

(

x3/2 + 5e−5x
)

dx =
2

5
x5/2 − e−5x + C

3. [12%] Begin by using parts:

u = arctanx dv = dx

du =
1

1 + x2
dx v = x

∫

arctanx) dx =

= x arctanx −
∫

x

1 + x2
dx

In the last integral explicitly (or implicitly)
substitute:

u = 1 + x2

du = 2x dx

1

2
du = x dx

∫

x

1 + x2
dx =

1

2

∫

1

u
du

=
1

2
ln

(

|u|
)

+ C

=
1

2
ln

(

|1 + x2|
)

+ C

=
1

2
ln

∣

∣1 + x2
∣

∣ + C

(The absolute value may be removed inside ln because 1 + x2 > 0.) Then:

∫

x

1 + x2
dx = x arctanx − 1

2
ln

∣

∣1 + x2
∣

∣ + C

1



4. [12%] Factor x2 − 5x + 4 = (x − 1) (x − 4). Use partial fractions:

3x

(x − 1) (x − 4)
=

A

x − 1
+

B

x − 4

3x = A(x − 4) + B(x − 1)

x = 1 : 3 = −3A =⇒ A = −1

x = 4 : 12 = 3B =⇒ B = 4

∫

3x

x2 − 5x + 4
dx =

∫
( −1

x − 1
+

4

x − 4

)

dx

= − ln |x − 1| + 4 ln |x − 4| + C or = ln

∣

∣

∣

∣

(x − 4)4

x − 1

∣

∣

∣

∣

+ C

5. [12%] Method 1: keep in terms of sin and cos.

∫

sin3 x

cos5 x
dx =

∫

sin2 x

cos5 x
· sinx dx =

∫

1 − cos2 x

cos5 x
· sinx dx

Substitute:

u = cos x

du = − sinx dx − du = sinx dx

∫

sin3 x

cos5 x
dx = −

∫

1 − u2

u5
du = −

∫
(

1

u5
− 1

u3

)

du = −
∫

(

u−5 − u−3
)

du

= −
(

− 1

4
u−4 +

1

2
u−2

)

+ C =
1

4
u−4 − 1

2
u−2 + C =

1

4u4
− 1

2u2
+ C

=
1

4 cos4 x
− 1

2 cos2 x
+ C

Note: It would be confusing to write cos−4 x and cos−2 x.

Method 2: convert to tan and sec.

∫

sin3 x

cos5 x
dx =

∫

sin3 x

cos3 x
· 1

cos2 x
dx =

∫

tan3 x sec2 x dx

Substitute:

u = tanx

du = sec2 x dx

∫

tan3 x sec2 x dx =

∫

u3 du

=
1

4
u4 + C

=
1

4
tan4 x + C

2



6. [12%] Start with:

∫

x5

(x3 + 1)2
dx =

∫

x3

(x3 + 1)2
x2 dx

Substitute:

u = x3 + 1 =⇒ x3 = u − 1

du = 3x2 dx =⇒ 1

3
du = x2 dx

∫

x5

(x3 + 1)2
dx =

1

3

∫

u − 1

u2
du =

1

3

∫
(

1

u
− 1

u2

)

du

=
1

3

(

ln |u| +
1

u

)

+ C

=
1

3

(

ln
∣

∣x3 + 1
∣

∣ +
1

x3 + 1

)

+ C

7. [16%] Method 1: First find the indefinite integral.

Substitute:

u = lnx

du =
1

x
dx

∫

1

x(lnx)3/2
dx =

∫

1

u3/2
du =

∫

u−3/2 du

= − 2u−1/2 + C = − 2√
u

+ C

= − 2√
lnx

+ C

Then:

∫

∞

e

1

x(lnx)3/2
dx = lim

B → ∞

∫ B

e

1

x(lnx)3/2
dx

= lim
B → ∞

(

− 2√
lnx

)
∣

∣

∣

∣

B

e

= lim
B → ∞

(

− 2√
lnB

+
2√
ln e

)

= lim
B → ∞

(

− 2√
lnB

+
2√
1

)

= 0 + 2 = 2

Method 2: Work directly with definite integral.

∫

∞

e

1

x(lnx)3/2
dx = lim

B → ∞

∫ B

e

1

x(lnx)3/2
dx

Substitute:

u = lnx

du =
1

x
dx

x = B =⇒ u = lnB

x = e =⇒ u = ln e = 1

= lim
B → ∞

∫

ln B

1

1

u3/2
du = lim

B → ∞

∫

ln B

1

u−3/2 du

= lim
B → ∞

(

− 2u−1/2

)
∣

∣

∣

ln B

1

= lim
B → ∞

(

− 2√
u

)
∣

∣

∣

∣

ln B

1

= lim
B → ∞

(

− 2√
lnB

+
2√
1

)

= 0 + 2 = 2

3



8. [12%] Begin by completing the square:

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

Substitute:

u = x − 1,

du = dx.

∫

√

2x − x2 dx =

∫

√

1 − (x − 1)2 dx

=

∫

√

1 − u2 du

Use trig substitution there:

u = sin θ

du = cos θ dθ
√

1 − u2 =
√

1 − sin2 θ

=
√

cos2 θ = cos θ

=

∫

cos θ cos θ dθ =

∫

cos2 θ dθ

=

∫

1

2

(

1 + cos 2θ
)

dθ

=
1

2

(

θ +
1

2
sin 2θ

)

+ C

=
1

2

(

θ +
1

2
2 sin θ cos θ

)

+ C =
1

2
(θ + sin θ cos θ) + C

From

sin θ = u, cos θ =
√

1 − u2,

∫

√

2x − x2 dx =
1

2

(

arcsin u + u
√

1 − u2

)

+ C

=
1

2

[

arcsin(x − 1) + (x − 1)
√

1 − (x − 1)2
]

+ C

=
1

2

[

arcsin(x − 1) + (x − 1)
√

2x − x2

]

+ C

4


