
MATH 2300 - Fall 2008

Exam 1 Solutions

1. (a)
d

dx
[ln(coshx)] =

1

coshx
· sinhx =

sinhx

coshx
= tanhx.

(b) ∫
ex coshx dx =

∫
ex

(
ex + e−x

2

)
dx

=
1

2

∫
e2x + 1 dx

=
1

2

(
1

2
e2x + x

)
+ C

=
1

4
e2x +

1

2
x+ C.

2.

u = lnx v =
1

3
x3

du =
1

x
dx dv = x2 dx

∫
x2 lnx dx =

1

3
x3 lnx−

∫
1

3
x3 · 1

x
dx

=
1

3
x3 lnx−

∫
1

3
x2 dx

=
1

3
x3 lnx− 1

9
x3 + C.

3. ∫
sin2 x cos3 x dx =

∫
sin2 x

(
1− sin2 x

)
cosx dx

=

∫
u2
(
1− u2

)
du

=

∫
u2 − u4 du

=
1

3
u3 − 1

5
u5 + C

=
1

3
sin3 x− 1

5
sin5 x+ C.



4. ∫ √
π

2

0

x3 sin(x2) dx =

∫ √
π

2

0

1

2
x2 sin(x2)2x dx

=

∫ π
4

0

1

2
y sin y dy

u =
1

2
y v = − cos y

du =
1

2
dy dv = sin y dy

=

[
−1

2
y cos y

]π
4

0

+

∫ π
4

0

1

2
cos y dy

=

[
−1

2
y cos y +

1

2
sin y

]π
4

0

= −1

2
· π
4
·
√

2

2
+

1

2
·
√

2

2
+ 0− 0

=

√
2

16
(4− π) .

5.

f(x) =

∫ cos x

sin x

et2 dt

f
(π

4

)
=

∫ √
2

2

√
2

2

et2 dt = 0

f ′(x) = ecos2 x (− sinx)− esin2 x (cosx)

f ′
(π

6

)
= e

(√
3

2

)2
(
−1

2

)
− e(

1
2)

2

(√
3

2

)
= −1

2
e

3
4 −
√

3

2
e

1
4 = −e

1
4

2

(√
e+
√

3
)

f
(π

4

)
+ f ′

(π
6

)
= 0 +−e

1
4

2

(√
e+
√

3
)

= −e
1
4

2

(√
e+
√

3
)
.



6.

L =

∫ 4
√

2
3

2
√

3
3

√(
d

dt
[t2]

)2

+

(
d

dt
[t3 + 1]

)2

dt

=

∫ 4
√

2
3

2
√

3
3

√
4t2 + 9t4 dt

=

∫ 4
√

2
3

2
√

3
3

t
√

4 + 9t2 dt

=

∫ 36

16

1

18

√
u du

=

[
1

27
u

3
2

]36

16

=
1

27

(
63 − 43

)
=

8

27

(
33 − 23

)
=

152

27
.

7. (a) ∫
secx dx =

∫
secx

(
secx+ tanx

secx+ tanx

)
dx

=

∫
sec2 x+ secx tanx

secx+ tanx
dx

=

∫
secx tanx+ sec2 x

secx+ tanx
dx

= ln | secx+ tanx|+ C.



(b)

L =

∫ π
3

0

√
1 +

(
d

dx
[ln(cosx)]

)2

dx

=

∫ π
3

0

√
1 + (− tanx)2 dx

=

∫ π
3

0

√
1 + tan2 x dx

=

∫ π
3

0

√
sec2 x dx

=

∫ π
3

0

| secx| dx

=

∫ π
3

0

secx dx

= [ln | secx+ tanx|]
π
3
0

= ln
(
2 +
√

3
)
− ln(1 + 0)

= ln
(
2 +
√

3
)
.

8.

u = tan−1(2x) v = x

du =
2

1 + 4x2
dx dv = dx

f(x) =

∫
f ′(x) dx

=

∫
tan−1(2x) dx

= x tan−1(2x)−
∫

2x

1 + 4x2
dx

= x tan−1(2x)−
∫

1

4y
dy

= x tan−1(2x)− 1

4
ln |y|+ C

= x tan−1(2x)− 1

4
ln
(
1 + 4x2

)
+ C.

f

(
1

2

)
= −1

4
ln 2⇒



−1

4
ln 2 =

1

2
tan−1(1)− 1

4
ln

(
1 + 4

(
1

2

)2
)

+ C

−1

4
ln 2 =

1

2
· π
4
− 1

4
ln 2 + C

0 =
π

8
+ C

−π
8

= C

f(x) = x tan−1(2x)− 1

4
ln
(
1 + 4x2

)
− π

8
.


