Equation Sheet for PHYS-203A College Physics
(Last updated: August 18, 2020)

1. General mathematics:

(a) Units:
c=1072, m=1073, pu=1075, n=107"° p=10""2 (1a)
d=10% k=10% M =105, G =10° T = 10"
(b) Trigonometry:

(1b)
. opp. to angle adj. to angle opp. to angle
sin = ——=— cosf=———— tanf=——"—"7— (2)
hypotenuse hypotenuse adj to angle
(¢) Pythagorean theorem: A? = A2 4 A2,

(d) Quadratic equation: az® + bz +c=0

_ —b*x Vb —dac
B 2a ’
2. Kinematic equations:

(a) Constant speed (a = 0): Az = vAt.
(b) Constant acceleration:

1
vf = v; +aAt; Az = v;At + = a At?;
Ax vty
At 2

vfc:varQan;

(4a)

1 .
Az = v At — 3 a At (4b)
(c) Acceleration due to gravity: g = 9.80m/s?.

(d) Time of flight, horizontal range, and maximum height in projectile motion

T 20 sin G v3 sin 26,

7 0o vg sin? (90‘ (5)
g 9 29
(e) Relative velocity: Vap = Vac — Vs
3. Forces:
(a) Newton’s law:
Fi+F,+F;+...=ma (6)
1

(b) Gravitational force:

Gmyms
Fo =

T G =6.67x 107" Nm?/kg?.
(¢) Force due to friction:
Fy < pu,N, (static),
Fy = N,  (kinetic).
(d) Force due to a spring:
F=—kax.
(e) Circular motion:
wf,  f=1
v =wr w=2nf, [
) ; T
A 472
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4. Work and energy:
(a) Kinetic energy:
I
K = -mv?
(b) Work done by a force:
W = Fdcosf
(¢) Work-kinetic energy theorem:
Wi+ Wa+...=AK
(d) Potential energy due to gravity:
Uy =mgh
(e) Potential energy due to spring:
1
U, = Zka?
2
(f) Mechanical energy:
Ereeh = K + Uq + U
5. Linear momentum:

p =mv,

p;—pi = FAL
(a) Conservation of linear momentum:

MmyVy + MoVa; + ... = myVip +moVap + .. ..
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(b) Elastic collision in 1-D:

mip — Mo 2my
Uiy = v1; + Vi
my + my my + mo

2my My — My
Vo = | ———— Jv+ | ————— | vy
’ my + ms my + ma

T+ Mmeky + ..
my+me+ ...

(c) Center of mass:

6. Rotational dynamics:

(a) Kinematic equations:
i. Constant angular speed (a = 0): A = wAt.
ii. Constant angular acceleration:

1
wr = w; + aAt, Al = wiAt-&-iaAtz,
; . 1 A witw
2 _ 2 _ 2 _ i I
wi =w; +2aAd, Af)—wat—gaAt, AT g

(b) Rotational inertia (moment of inertia) of a point mass:

I=MR?.
(¢) Torque:
7= RFsinf.
(d) Rotational kinetic energy:
1 .
Ko = ilwz.
(e) Angular momentum:
L=1lw.



