Equation Sheet for PHYS-203B College Physics

(Last updated: September 11, 2025)
This list will evolve during the semester.

1. Electrostatics:

(a) Charge and masses:

e=160x10""C, m,=911x10"kg, m,=1.67x10"kg.

(b) Coulomb’s law:
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(c) Electric fields:

(d) Electric flux and Gauss’ law:

(IDE:E-A:EACOSG, bp = )
€0

(e) Electric potential energy and electric potential:
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(f) Capacitance:

g = 8.85 X 10712F.



Equation Sheet for PHYS-203A

College Physics

(Last updated: August 19, 2025)

1. General mathematics:

(a) Units:
c=10"2, m=10"%, =10"°,
d=10% k=10°% M =10°,

(b) Trigonometry:
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n=10", p=10""2
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(c) Pythagorean theorem: A® = A2 + A?.
(d) Quadratic equation: az? +bx +c=0
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2. Kinematic equations:
(a) Constant speed (a = 0): Az = vAt.
(b) Constant acceleration:
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(c) Acceleration due to gravity: g = 9.80m/s?.

(d) Time of flight, horizontal range, and maximum height in projectile motion:
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(e) Relative velocity: Vap =Vac — Vpa-
3. Forces:
(a) Newton’s law:
Fi+F,+F;+...=ma
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(b) Elastic collision in 1-D:
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(c) Center of mass:
Keom =

MmyTy + Moy + ...

myp+mo+ ...

6. Rotational dynamics:

(a) Kinematic equations:

i. Constant angular speed (a = 0): Af = wAt.

ii. Constant angular acceleration:
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(b) Rotational inertia (moment of inertia) of a point mass:
I=MR%
(c) Torque:
7= RFsinf.
(d) Rotational kinetic energy:
Keow = 51w?
(e) Angular momentum:
L=1Iw

7. Gravitation:

(a) Gravitational constant: G = 6.67 x 107! Nm?/kg?

(b) Gravitational force versus gravitational field:

Fia = mugs,
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(c) Gravitational potential energy versus gravitational potential:

Uiy = my Vs,
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(b) Gravitational force:

Gmym: . _ p
F(;:% G =6.67 x 107" Nm?/kg?.
(c) Force due to friction:
Fy < pugN,  (static),
Fy = N,  (kinetic).
(d) Force due to a spring:
F = —kx.
(e) Circular motion:
T
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4. Work and energy:
(a) Kinetic energy:
K= 5771112
(b) Work done by a force:
W = Fdcosf
(c) Work-kinetic energy theorem:
Wi+ Wyt ... =AK
(d) Potential energy due to gravity:
U, = mgh
(e) Potential energy due to spring:
1
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(f) Mechanical energy:

Eean = K + Uy + U

5. Linear momentum:

p=mv,

(a) Conservation of linear momentum:

MV + MoV + ..

Br — B = FAL.

L= myVip A+ maVap .
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8. Waves and oscillations:
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(a) Simple pendulum:
L
T =2my|—.
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(b) Mass-spring system:
m
T =2my|—.
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(c) Speed of a wave on a string:
Fr
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9. Sound waves:
(a) Speed of sound in air:
v =331+ 0.67,

measured in m/s, where T is the temperature in °C. v = 343 m/s at 20°C.

(b) Resonance in strings and tubes:

A
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(c) Intensity in decibels:

8 =10log (%) R
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measured in decibels.

(d) Doppler effect:
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