
Formula sheet for Math 152, Exam 2∫
du
u = ln |u|+ C ;

∫
dx

1+x2 = tan−1 x+ C ;
∫

dx√
1−x2 = sin−1 x+ C .

ln(ab) = b(ln a) ; tanx = sin x
cos x ; limx→0

sin x
x = 1 .

lim
n→∞

n1/n = 1 ; lim
n→∞

xn

n!
= 0 ; lim

n→∞

(
1 +

1
n

)n
= e ; lim

n→∞

nk

an
= 0 if a > 1.

limn→∞ cn = 0 when |c| < 1 ;
∑∞
n=0 c

n = 1
1−c when |c| < 1.∑∞

n=1
1
np converges if p > 1 (and diverges if p ≤ 1).

If the statement lim
n→∞

an = 0 is false, then
∑∞
n=1 an diverges.

If 0 ≤ an ≤ bn then: (a) If
∑∞
n=1 bn converges then

∑∞
n=1 an converges, (b) if

∑∞
n=1 an

diverges then
∑∞
n=1 bn diverges.

If an > 0 , bn > 0 , 0 < limn→∞
an
bn
<∞, then the two series

∑∞
n=1 an and

∑∞
n=1 bn both

converge or both diverge.
If f(x) is a positive decreasing continuous function and an = f(n) then∫∞

n+1
f(x) dx ≤ an+1 + an+2 + an+3 + · · · ≤

∫∞
n
f(x) dx.

If bn > 0, b1 ≥ b2 ≥ b3 ≥ · · · and lim
n→∞

bn = 0 then
∑∞
n=1(−1)nbn converges.∑

an converges absolutely when
∑
|an| converges.

∑
an converges conditionally when

it converges, but does not converge absolutely. If
∑
an converges absolutely, then

∑
an

converges.

If an 6= 0 and lim
n→∞

|an+1|
|an|

= L then

{ ∑
an converges absolutely if L < 1,∑
an diverges if L > 1,

the test is inconclusive if L = 1.

If lim
n→∞

|an|1/n = L then

{ ∑
an converges absolutely if L < 1,∑
an diverges if L > 1,

the test is inconclusive if L = 1.

The nth Taylor polynomial of f(x) with center a is Tn(x) =
n∑
k=0

f (k)(a)
k!

(x− a)k. The nth

remainder term is Rn(x) = f(x)− Tn(x).

If |f (n+1)(x)| ≤M for |x− a| ≤ d, then |Rn(x)| ≤ M

(n+ 1)!
|x− a|n+1 for |x− a| ≤ d.

The Taylor series of f(x) with center a is
∞∑
n=0

f (n)(a)
n!

(x− a)n.

ex =
∞∑
n=0

xn

n!
; sinx =

∞∑
n=0

(−1)n
x2n+1

(2n+ 1)!
; cosx =

∞∑
n=0

(−1)n
x2n

(2n)!
;

(1 + x)k = 1 +
∞∑
n=1

(
k(k − 1)(k − 2) · · · (k − n+ 1)

n!

)
xn if |x| < 1.


