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1.
a.
R
x cos(x)dx = cos (x) + x sin (x) + C

b.
R
x2 sin(x)dx =

¡
2− x2

¢
cos (x) + 2x sin (x) + C

c.
R
x2e−xdx =

¡−x2 − 2x− 2¢ e−x + C

d.
R
x1/3 ln(x)dx = 3

4x
4/3 ln (x)− 9

16x
4/3 + C

e.
R
sin2 (x) dx = −12 cos (x) sin (x) + 1

2x+ C

f.
R
cos2 (x) dx = 1

2 cos (x) sin (x) +
1
2x+ C

g.
R
cos3 (x) sin2 (x) dx = 1

3 sin
3 (x)− 1

5 sin
5 (x) + C

h.
Z

1

(x− 1) (x+ 3)dx =
1
4 ln |x− 1|− 1

4 ln |x+ 3|+ C

i.
Z

x

x2 + 9
dx = 1

2 ln
¡
x2 + 9

¢
+ C

j.
Z

1

x2 − 2x+ 5dx =
1
2 arctan

µ
x− 1
2

¶
+ C

k.
Z

x

(x2 + 1)2
dx = − 1

2 (x2 + 1)
+ C

l.
Z

2x2 + 7x

x2 + 6x+ 9
= 2x+

3

x+ 3
− 5 ln |x+ 3|+ C

2.

a.
Z ∞
1

e−xdx = e−1

b.
Z ∞
0

xe−xdx = 1

c.
Z ∞
0

cos (x) e−xdx = 1
2

d.
Z ∞
2

1√
x
dx diverges

e.
Z ∞
1

x

x2 + 4
dx diverges

f.
Z ∞
−∞

1

x2 + 9
dx =

π

3

g.
Z 3

1

1

x− 1dx diverges

h.
Z 4

2

1√
x− 2dx = 2

√
2

3. π
R 2
1

¡
x2 + 1

¢2
dx = π

µ
178

15

¶
4. 2π

R 3
1
x
¡
x2
¢
dx = 40π

5.
R π/2
0

p
1 + cos2 (x)dx

1



6.
R 2
1
2πx2

√
1 + 4x2dx

7. y (t) = −5t− 25 + 28et/5

8. y (t) =
25

1 + 4e−t/4

9.

a.
∞P
n=1

(−2)n
(n+ 1)

n converges

b.
∞P
n=1

n2

3n
converges

c)
∞P
n=1

10n

n!
converges

d)
∞P
n=1

n2

n3 + 1
diverges

e.
∞P
n=2

1

n ln2(n)
converges

10.
a.

∞P
n=1

(−1)n−1 1√
n
converges conditionally

b.
∞P
n=1

(−1)n 1

n3/2
converges absolutely

c.
∞P
n=2

(−1)n 1

n ln (n)
converges conditionally

d.
∞P
n=2

e−n sin (10n) converges absolutely

11. The radius of converges is 4. The open interval of convergence is (−1, 7).
12.

cos
¡
x3
¢
= 1− 1

2
x6 +

1

4!
x12 − 1

6!
x18 + · · ·

13.

arctan (x) =

Z x

0

1

1 + t2
dt =

Z x

0

¡
1− t2 + t4 − t6 + · · · ¢ dt = x− 1

3
x3 +

1

5
x5 − 1

7
x7 + · · ·

14.

F (x) =

Z x

0

e−t
2

dt =

Z x

0

µ
1− t2 +

1

2
t4 − 1

6
t6 + · · ·

¶
dt = x− 1

3
x3 +

1

10
x5 − 1

42
x7 + · · ·

15.

f (2) + f 0 (2) (x− 2) + 1
2
f 00 (2) (x− 2)2 + 1

3!
f (3) (2) (x− 2)3

= 1 +
1

2
(x− 2) + 3

8
(x− 2)2 + 5

16
(x− 2)3

2



9.
i)

7π/43π/25πι/43π/4 ππ/2π/4

3

−3

t

r

3-3

3

-3

x

y

3



ii)

π
cccc
6

5 π
cccccccc
6

2 π
θ

-1

1

r

-1 1
x

-3

-2

-1

y

4


