
APPM 1360 Final Exam part II July 27, 2001

On front of your bluebook, write your NAME and a GRADING TABLE.

SHOW YOUR WORK: Correct answers with no work shown will receive no credit!

Incorrect answers with correct work shown will receive partial credit. When determining

convergence or divergence, state clearly what test you are using.

1. (20 points)

(a) Simplify the following expression: 2 cosh(lnx)

(b) Find
dy

dθ
for y(θ) = 1

2
ln (sec2 θ)

2. (30 points) Evaluate the following integrals. If an integral is improper, determine

whether it converges or diverges.

(a)

∫ 2

0

1

(z − 1)2
dz

(b)

∫ ∞
0

1

ex + x
dx

(c)

∫ 3

2

3t2 + 2

t3 − t2
dt

(d)

∫
dv

v2
√

1 + v2

(e)

∫ 1

0

tan−1(y) dy

3. (25 points) Consider the region that is bounded above by y =
√
x, below by the

x-axis and to the right by the line x = 1. This region is rotated about the line

y = 2. Find the volume of this solid.

4. (25 points) Find the area of the region that is bounded below by y = 1, to the

left by y = 3x+ 1, and to the right by y = 5− x2.

5. EXTRA CREDIT (5 points) Find

∫
csc x dx

♣ GOOD LUCK! ♣



APPM 1360 Final Exam Formula Sheet

1. A short table of integrals. In the following, a 6= 0.

(a)
∫

du√
a2 − u2

= sin−1(u/a) + C for u2 < a2

(b)
∫

du

a2 + u2
= (1/a) tan−1(u/a) + C

(c)
∫

du

u
√
u2 − a2

= (1/a) sec−1 |u/a|+ C for u2 > a2 + C

(d)
∫

du√
a2 + u2

= sinh−1(u/a) + C for a > 0

(e)
∫

du√
u2 − a2

= cosh−1(u/a) + C for u > a > 0

(f)
∫

du

a2 − u2
=

 (1/a) tanh−1(u/a) + C if u2 < a2

(1/a) coth−1(u/a) + C if u2 > a2

(g)
∫

du

u
√
a2 − u2

= −(1/a) sech−1(u/a) + C for 0 < u < a

(h)
∫

du

u
√
a2 + u2

= −(1/a) csch−1|u/a|+ C for u 6= 0

2. Some trig identities.

(a) sin2 x+ cos2x = 1 (d) sin2 x = (1− cos(2x))/2

(b) cos2 x = (1 + cos(2x))/2 (e) cosh2 x− sinh2 x = 1

(c) sin(A±B) = sinA cosB ± cosA sinB (f) cos(A±B) = cosA cosB ∓ sinA sinB

3. Some useful trig substitutions.

x = a tan θ replaces a2 + x2 by a2 sec2 θ x = a sin θ replaces a2 − x2 by a2 cos2 θ

x = a sec θ replaces x2 − a2 by a2 tan2 θ

4. Some useful limits.

(a) lim
n→∞

lnn
n

= 0 (b) lim
z→0

sin z
z

= 1 (c) lim
n→∞

n
√
n = 1

(d) lim
n→∞

n
√

ln(n) = 1 (e) lim
n→∞

n
√
x = 1 for x > 0 (f) lim

n→∞

(
1 +

x

n

)n
= ex for any x

(g) lim
n→∞

xn = 0 for |x| < 1 (h) lim
n→∞

xn

n!
= 0 for any x (i) lim

n→∞

n!
nn

= 0

Note: in (e) - (h), x remains fixed as n→∞.

5. Frequently used Maclaurin series

(a)
1

1− x
=
∞∑
n=0

xn for |x| < 1 (e) ex =
∞∑
n=0

xn

n!
for |x| <∞

(b) sinx =
∞∑
n=0

(−1)nx2n+1

(2n+ 1)!
for |x| <∞ (f) cosx =

∞∑
n=0

(−1)nx2n

(2n)!
for |x| <∞

(c) ln(1 + x) =
∞∑
n=1

(−1)n−1xn

n
, for −1 < x ≤ 1 (g) tan−1 x =

∞∑
n=0

(−1)nx2n+1

(2n+ 1)
, for |x| ≤ 1

(d) (1 + x)m = 1 +
∞∑
k=1

(
m

k

)
xk for |x| < 1


