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NAME: SECTION:

1. (7 points each) Compute the following indefinite integrals.

(a)

∫
xex dx

Use integration by parts with u = x and dv = ex dx so that du = dx and v = ex. Thus∫
xex dx = xex −

∫
ex dx = xex − ex + C.

(b)

∫
tan3(x) sec(x) dx

Rewrite the integral as follows:∫
tan3(x) sec(x) dx =

∫
tan2(x)(tanx secx dx)

=

∫
(sec2(x)− 1)(tanx secx dx)

=

∫
(u2 − 1)(du) (u = sec(x), du = tanx secx)

=

(
u3

3
− u
)

+ C

=
sec3(x)

3
− sec(x) + C.
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(c)

∫
(cosx)(esinx) dx

Let u = sin(x) so that du = cos(x). Then∫
(cosx)(esinx) dx =

∫
eu du = eu + C = esin(x) + C.

2. (7 points) Suppose that

∫ 1

0
f(t) dt = 13. Calculate

∫ 0.2

0.1
f(10t − 1) dt. Choose the best

answer below.

A. 13 B. 1.3 C. 12 D. 1.2 E. 129

Let u = 10t − 1 so that du = 10 dt. Further, if t = 0.1 then u = 0 and if t = 0.2 then
u = 1. So ∫ 0.2

0.1
f(10t− 1) dt =

∫ 1

u=0
f(u)

(
du

10

)
=

1

10

∫ 1

0
f(u) du

=
13

10
= 1.3

Therefore B. is the best answer.

3



3. (7 points each) Compute the following indefinite integrals.

(a)

∫
ex sin(4x) dx

We will apply integration by parts twice. At first, let u1 = ex and dv1 = sin(4x) dx so
that du1 = ex dx and v1 = −1

4 cos(4x)∫
ex sin(4x) dx = ex

(
−1

4
cos(4x)

)
−
∫ (
−1

4
cos(4x)

)
ex dx

= −1

4
ex cos(4x) +

1

4

∫
ex cos(4x) dx

Now let u2 = ex and dv2 = cos(4x) dx so that du2 = ex dx and v2 = 1
4 sin(4x) yielding

= −1

4
ex cos(4x) +

1

4

[
ex
(

1

4
sin(4x)

)
−
∫ (

1

4
sin(4x)

)
ex dx

]
+ C

= −1

4
ex cos(4x) +

1

16
ex sin(4x)− 1

16

∫
ex sin(4x) dx+ C

Finally, we can add
1

16

∫
ex sin(4x) dx to both sides of the equality to obtain

17

16

∫
ex sin(4x) dx = −1

4
ex cos(4x) +

1

16
ex sin(4x) + C∫

ex sin(4x) dx = − 4

17
ex cos(4x) +

1

17
ex sin(4x) + C

(b)

∫
x2(x+ 5)25 dx

Let u = x+ 5 so that du = dx and x = u− 5. Then∫
x2(x+ 5)25 dx =

∫
(u− 5)2u25 du

=

∫ (
u27 − 10u26 + 25u25

)
du

=
u28

28
− 10u27

27
+

25u26

26
+ C

=
(x+ 5)28

28
− 10(x+ 5)27

27
+

25(x+ 5)26

26
+ C.
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4. (6 points each) Parts (a) and (b) refer to the following functions:

I. f(x) = −x3 + 3 II. f(x) = sinx+ 1 III. f(x) = ex

(a) For which of the functions is TRAP(8) an overestimate for the integral of the function
on the interval [0, 1]? Choose the best answer.

A) I
B) II
C) III
D) I and II
E) II and III
F) I and III
G) I, II, and III

Since, on [0, 1], I. is concave down, II. is concave down, and III. is concave up, TRAP(8)
is an overestimate for only III. Thus C is the best answer.

(b) For which of the functions is MID(8) an underestimate for the integral of the function
on the interval [−1, 0]? Choose the best answer.

A) I
B) II
C) III
D) I and II
E) II and III
F) I and III
G) I, II, and III

Since, on [−1, 0], I. is concave up, II. is concave up, and III. is concave up, MID(8) is
an underestimate for all three functions. Thus G is the best answer.
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5. (8 points each) Do the following integrals converge or diverge? Justify your answer.

(a)

∫ ∞
25

1√
z − 4

dz

Consider the function
1√
z

. On [25,∞),
√
z − 4 <

√
z so that

1√
z − 4

>
1√
z
.

Since integrals of the form

∫ ∞
a

1

zp
dz diverge for a > 0 and p ≤ 1,∫ ∞

25

1√
z
dz diverges.

Hence, by the comparison test,

∫ ∞
25

1√
z − 4

dz diverges.

(b)

∫ ∞
2

dθ√
θ3 + 1

Consider the function
1√
θ3

. On [2,∞),
√
θ3 + 1 >

√
θ3 so that

1√
θ3 + 1

<
1√
θ3
.

Since integrals of the form

∫ ∞
a

1

θp
dθ converge for a > 0 and p > 1,∫ ∞

2

1√
θ3
dθ converges.

Hence, by the comparison test,

∫ ∞
2

dθ√
θ3 + 1

converges.
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6. (10 points each) Find the following integrals.

(a)

∫ 1

0
3 lnx dx

As lnx diverges as x→ 0+,∫ 1

0
3 lnx dx = lim

a→0+

∫ 1

a
3 lnx dx

and integration by parts shows, with u = lnx and dv = dx,∫
3 lnx dx = 3

(
x lnx−

∫
x

1

x
dx

)
+ C = 3(x lnx− x) + C

we can use the Fundamental Theorem of Calculus to write∫ 1

0
3 lnx dx = lim

a→0+

∫ 1

a
3 lnx dx

= lim
a→0+

[3(x lnx− x)]1a

= lim
a→0+

3 [((1) ln(1)− 1)− (a ln a− a)]

as lima→0+(a ln a) is an indeterminate form, we rewrite and use L’Hôpital’s rule

= lim
a→0+

3

(
−1 + a− ln a

1/a

)
= 3(−1)− 3 lim

a→0+

(
1/a

−1/a2

)
= −3− 3 lim

a→0+
(−a) = −3.

(b)

∫ 1

−2

1√
5− 4x− x2

dx

The corresponding indefinite integral is found by completing the square and a sin sub:∫
1√

5− 4x− x2
dx =

∫
1√

−(x2 + 4x− 5)
dx

=

∫
1√

−(x2 + 4x+ 4) + 9
dx

=

∫
1√

32 − (x+ 2)2)
dx

=

∫
3 cos θ dθ√

32 − (3 sin θ)2)
(x+ 2 = 3 sin θ)

=

∫
dθ = θ + C = arcsin

(
x+ 2

3

)
+ C.

Hence, as the denominator of the integrand is zero when x = 1,∫ 1

−2

1√
5− 4x− x2

dx = lim
a→1−

∫ a

−2

1√
5− 4x− x2

dx = lim
a→1−

[
arcsin

(
x+ 2

3

)]a
−2

=

= lim
a→1−

arcsin

(
a+ 2

3

)
− arcsin

(
(−2) + 2

3

)
= arcsin(1)− arcsin(0) =

π

2
.
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7. (10 points) Compute the indefinite integral

∫
3x2 − 16x+ 6

(x+ 2)(x− 3)2
dx.

The partial fractions decomposition for the integrand is

3x2 − 16x+ 6

(x+ 2)(x− 3)2
=

A

x+ 2
+

B1

x− 3
+

B2

(x− 3)2

so that, multiplying both sides of the equality by the denominator of the right hand side,

3x2 − 16x+ 6 = A(x− 3)2 +B1(x+ 2)(x− 3) +B2(x+ 2)

If we let x take the values

x = −2 : 3(−2)2 − 16(−2) + 6 = A((−2)− 3)2 +B1(0) +B2(0) ⇒ 50 = 25A

⇒ A = 2

x = 3 : 3(3)2 − 16(3) + 6 = A(0) +B1(0) +B2((3) + 2) ⇒ −15 = 5B2

⇒ B2 = −3

x = 0 : 3(0)2 − 16(0) + 6 = (2)(−3)2 +B1(2)(−3) + (−3)(2) ⇒ 6 = 18− 6B1 − 6

⇒ B1 = 1

Therefore the integral can be written∫
3x2 − 16x+ 6

(x+ 2)(x− 3)2
dx =

∫ (
2

x+ 2
+

1

x− 3
+

−3

(x− 3)2

)
dx

= 2 ln |x+ 2|+ ln |x− 3|+ 3

x− 3
+ C.
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