NJIT Physics 121 Formula Sheet

Fundamental Constants

Electron:
Proton:
Electromagnetic constants:

Acceleration due to gravity:

e=-1.6x10"* C, m, = 9.11 x 1073 kg
my, = 1.67 x 10727 kg

€0 = 8.85 x 10712 C? /(N-m?)

1/(4mep) = k =9 x 10° (N-m?)/C?

po = 41 x 1077 T-m/A

g =9.8 m/s?

Vector magnitude:

Vector direction:
Dot product:
Cross product:

Quadratic formula:
Integrals:

Circumference:
Sphere area, volume:
Cylinder and cone volume:

\

Preliminaries: Vectors, General Mathematics

|/T|:\/A,2E+A§ or \/A3:+A§+A§
A

tanQ:A—z

A-B=A,B,+ A B, + A.B, = |A||B| cos

ixj=k jxk=i kxi=]j

ixi=jxj=kxk=

Ax B=(AyB.—A.B,)i+ (A.B, — A,B.) ]
+(A.By — AyB.) k

|A x B| = |A||B|sin6
az? +br+c=0, z = (—b+ Vb — dac) /(2a)
[dz/z =Inz; [dx/Va? + 22 =In(z + Va? + 22)
s
[dz (a* +2?) 2 =/ (a®Va? + 2?)
Z3
[z (a®+2%) % dv=-1/Va® +a?
C=21R
A=47R? V= %ﬂ'R?’
V =mR?h (cylinder), V= 17w R%h (cone)

Physics 111

Chapter 21: Coulomb’s Law and the Electric Field

Coulomb’s Law:

Force on a test charge qo:

Field of a point charge:

Charge density:

— 1

F= ‘%QQ‘f
47T€() 7"2

F_: = qu

-, 1 ¢

EFE=—=r
47eq ’I“QT

A= Q/L (linear)
o =Q/A (area)
p=Q/V (volume)

Solid insulating sphere, radius R,
with charge @ distributed
uniformly throughout volume:

Kinematics:

Newton’s Laws:

Uniform circular motion
Work and power:

Kinetic energy:
Work-Energy Theorem
Potential energy (conservative forces):

vr =g + at

Ax = vot + %at2

Uf2 =03 + 2alAz

vp v = 2Ax/t

ﬁnet = 0 «— ¥ = constant

Foot = mad

Fiy = —Fyn

w=v/R, ac =v*/R=w’R
W= ['F.df, P=W/t=F .7
K= %mv2

AK = Wyet

Wi, = U, — Uy = —AU

A
Field of an infinite line of charge: =
2megr
Field of an infinite nonconducting plane of charge: FE = 21
€0
Chapter 22: Gauss’s Law
Flux of a uniform field through a flat surface: ®g = FAcos¢
Flux of a nonuniform field: ®p = ¢ E.dA
Gauss’s Law ¢ E-dA = ene
€0
Field at the surface of a conductor: E = 2
€0

1

E = m% (OutSide, r > R)
1

E= pr— % (inside, r < R)






