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PV γ = const. (For an adiabatic process)

W = −d

2
(PfVf − P0V0)

(For an adiabatic process)

∮

~E · d ~A =
Qencl

ǫ0

∮

~B · d~l = µ0Iencl

~B =
µ0

4π

∫

Id~l × r̂

r2

E =

∮

~E · d~l = −dΦB

dt

~F = q( ~E + ~v × ~B)

~E = −~∇V

~∇f =
∂f

∂x
x̂+

∂f

∂y
ŷ +

∂f

∂z
ẑ

d~l = dxx̂ + dyŷ + dzẑ

(Cartesian Coordinates)

~∇f =
∂f

∂r
r̂ +

1

r

∂f

∂θ
θ̂ +

∂f

∂z
ẑ

d~l = drr̂ + rdθθ̂ + dzẑ

(Cylindrical Coordinates)

~∇f =
∂f

∂r
r̂ +

1

r

∂f

∂θ
θ̂ +

1

r sin(θ)

∂f

∂φ
φ̂

d~l = drr̂ + rdθθ̂ + r sin(θ)dφφ̂

(Spherical Coordinates)

y(t) =
B

A
(1− e−At) + y(0)e−At

solves
dy

dt
= −Ay +B

y(t) = ymax cos(
√
At+ δ)

solves
d2y

dt2
= −Ay

∫

∞

0

xne−axdx =
n!

an+1

∫

∞

0

x2ne−ax2

dx =
(2n)!

n!22n+1

√

π

a2n+1

∫

∞

0

x2n+1e−ax2

dx =
n!

2an+1

∫ π

0

sin3(x)dx =
4

3

∫

(1 + x2)−1/2dx = ln(x+
√

1 + x2)

∫

(1 + x2)−1dx = arctan(x)

∫

(1 + x2)−3/2dx =
x√

1 + x2

∫

x

1 + x2
dx =

1

2
ln(1 + x2)

∫

1

cos(x)
dx = ln

(
∣

∣

∣

∣

tan

(

x

2
+

π

4

)
∣

∣

∣

∣

)

∫

1

sin(x)
dx = ln

(
∣

∣

∣

∣

tan

(

x

2

)
∣

∣

∣

∣

)

∫

sin(x)dx = − cos(x)

∫

cos(x)dx = sin(x)

∫

dx

x
= ln(x)

sin(x) ≈ x

cos(x) ≈ 1− x2

2

ex ≈ 1 + x+
x2

2

(1 + x)α ≈ 1 + αx+
(α− 1)α

2
x2

ln(1 + x) ≈ x− x2

2

sin(2x) = 2 sin(x) cos(x)

cos(2x) = 2 cos2(x)− 1

sin(a+ b) = sin(a) cos(b) + cos(a) sin(b)

cos(a+ b) = cos(a) cos(b)− sin(a) sin(b)

1 + cot2(x) = csc2(x)

1 + tan2(x) = sec2(x)


