
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


