
Math250A Formula Sheet∫
xn dx = xn+1

n+1
+ C (n ̸= −1)∫

1
x
dx = ln |x|+ C∫

ex dx = ex + C∫
cosx dx = sinx+ C∫
sinx dx = − cosx+ C∫
sec2 x dx = tanx+ C∫
secx tanx dx = secx+ C∫
tanx dx = ln | secx|+ C∫
secx dx = ln | secx+ tanx|+ C∫
csc2 x dx = − cotx+ C∫
cscx cotx dx = − cscx+ C∫
cotx dx = − ln | cscx|+ C∫
cscx dx = − ln | cscx+ cotx|+ C∫
coshx dx = sinhx+ C∫
sinhx dx = coshx+ C∫

dx√
a2−x2

= arcsin(x
a
) + C∫

dx
a2+x2

= 1
a
arctan(x

a
) + C

cos2 θ = 1+cos 2θ
2

sin2 θ = 1−cos 2θ
2

sin 2θ = 2 sin θ cos θ

cos 2θ = 1− 2 sin2 θ = 2 cos2 θ − 1

1 + tan2 θ = sec2 θ

1 + cot2 θ = csc2 θ



sinα sin β = 1
2 [cos(α− β)− cos(α + β)]

cosα cos β = 1
2 [cos(α− β) + cos(α + β)]

sinα cos β = 1
2 [sin(α− β) + sin(α + β)]

If the integral contains
√
a2 − x2 then substitute x = a sin θ

If the integral contains
√
a2 + x2 then substitute x = a tan θ

If the integral contains
√
x2 − a2 then substitute x = a sec θ

dy
dx =

(dydt )

(dxdt )

d2y
dx2

=
d
dt [

dy
dx ]

(dxdt )

s =
b∫
a

√
(dxdt )

2 + (dydt )
2 dt

Sx = 2π
b∫
a

y(t)
√

(dxdt )
2 + (dydt )

2 dt

Sy = 2π
b∫
a

x(t)
√

(dxdt )
2 + (dydt )

2 dt

A = 1
2

β∫
α

[f(θ)]2 dθ

s =
β∫
α

√
r2 + (drdθ)

2 dθ



sinx =
∞∑
n=0

(−1)nx2n+1

(2n+1)! (−∞ < x < ∞)

cosx =
∞∑
n=0

(−1)nx2n

(2n)! (−∞ < x < ∞)

ex =
∞∑
n=0

xn

n! (−∞ < x < ∞)

1
1−x =

∞∑
n=0

xn (−1 < x < 1)

1
1+x =

∞∑
n=0

(−x)n (−1 < x < 1)

ln(1 + x) =
∞∑
n=0

(−1)nxn+1

n+1 (−1 < x ≤ 1)

arctan(x) =
∞∑
n=0

(−1)nx2n+1

2n+1 (−1 ≤ x ≤ 1)

(1+x)k = 1+kx+ k(k−1)
2! x2+ k(k−1)(k−2)

3! x3+. . . (−1 < x < 1),
where k is any real number

Rn(x) =
f (n+1)(z)
(n+1)! (x− c)n+1

r⃗ = [(v0 cos θ)t, y0 + (v0 sin θ)t− gt2

2 ]

aT (t) =
v⃗·⃗a
||v⃗||

aN(t) =
||v⃗×a⃗||
||v⃗||



SUMMARY OF TESTS FOR SERIES

Test Series Condition(s) 
of Convergence 

Condition(s) 
of Divergence

Comment

nth-Term ∑
∞

n=1

 an
lim

n→∞
 an ≠ 0

This test cannot be used 
to show convergence.

Geometric Series 
(r ≠ 0) ∑

∞

n=0

 arn ∣r∣ < 1 ∣r∣ ≥ 1 Sum: S =
a

1 − r

Telescoping Series ∑
∞

n=1

 (bn − bn+1) lim
n→∞

 bn = L Sum: S = b1 − L

p-Series ∑
∞

n=1

 
1

np
p > 1 0 < p ≤ 1

Alternating Series 
(an > 0) ∑

∞

n=1

 (−1)n−1an

an+1 ≤ an and

lim
n→∞

 an = 0

Remainder: 

∣RN∣ ≤ aN+1

Integral 
( f  is continuous, 
positive, and 
decreasing)

∑
∞

n=1

 an,

an = f (n) ≥ 0
∫∞

1

 f (x) dx converges ∫∞
1

f (x) dx diverges

Remainder:

0 < RN < ∫∞
N

f (x) dx

Root ∑
∞

n=1

 an
lim

n→∞
 n√∣an∣ < 1

lim
n→∞

 n√∣an∣ > 1 or

=∞

Test is inconclusive when

lim
n→∞

 n√∣an∣ = 1.

Ratio ∑
∞

n=1

 an lim
n→∞

 ∣an+1

an ∣ < 1
lim

n→∞
 ∣an+1

an ∣ > 1 or

=∞

Test is inconclusive when

lim
n→∞

 ∣an+1

an ∣ = 1.

Direct Comparison 
(an, bn > 0) ∑

∞

n=1

 an

0 < an ≤ bn

and ∑
∞

n=1

 bn converges

0 < bn ≤ an

and ∑
∞

n=1

 bn diverges

Limit Comparison 
(an, bn > 0) ∑

∞

n=1

 an

lim
n→∞

  
an

bn

= L > 0

and ∑
∞

n=1

 bn converges

lim
n→∞

  
an

bn

= L > 0

and ∑
∞

n=1

 bn diverges


