PHYS 1301 Equation Sheet

Vectors
A=Az+4y A= /sz +4,°
0 adj 0
sin9=ﬂ, c059=—], tanﬁzﬁ
hyp hyp adj

Vector Addition

A+B = (A, +B)X+ (4,+B,)y
V¢ = Vap + VUpce (Relative Motion)

General Definitions for Linear Motion

distance traveled

Ave.speed =

time
Ax . . .
Vxavg = 7, (motion along x-direction)
Av, . . .
Axavg = S (motion along x-direction)
S _ lim 2T 5= im &Y
v=lim—, a= lim—
At—0 At At—-0 At
g = 9.80 m/s> (on Earth’s surface)

Linear Motion at Constant Acceleration

Vy = Vo + ayt
Vel =2 + 2a,(x — X,)
1 2
X =Xo+ Vot + Eaxt
1
X =X, + E(Vx + Vo)t

Quadratic Equation Solver

_ —B+VBZ-4AC (A,B,C coefficients)

X
2A

Equations Associated with Newton’s Laws

1
fdrag = EC,DAUZ

PEgravity =mgy

PEspring = Ekspringx

Work, Energy., and Power Equations

W =F d cosf (for constant force)

1
KE = —mv? (for linear motion)

2
Wiot = ) W, Wyge = AKE,  Wgns = ~APE

(for constant g-acceleration)

! 2 (for ideal spring along x-axis)

Emecn = PE + KE, Whon cons = DEmech

P = Fvcos¢g (for constant force)

)

w
Pavg = AL

Universal Gravitation

mpym;

M
r? 9=06x

) T'Z

F=G
G =6.67 X 107N - m? /kg?

Mgaren = 5.97 X 10%*kg,  Rpgren = 6.38 X 103km

Mg, = 1.99 x 103%g

Uniform Rotational Motion

Y _ o 8
Wavg = 7p = A0 AL
s =710, V=rw

v? 2
W=7 T=7

Equations Associated with Linear Momentum

Psystem = 2 P

Impulse: I =Ap = Fopg - At

— =
p = my,

my—m 2mq

V1,i

2
Vi , U =
5 1,i » Y2 f my+m,

Elastic & v2;=0:

Rotational Motion and Torque

T=1Fygu, =71 F=rFsind

2?=1&, I=2miri2
7

Fspring = —Kspringx (deformation along x-direction)
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Rotational Motion at Constant Acceleration

Aw
At’

Aw

= lim —

a =
avg At—0 At

w=w,+at
w? = wy? + 2a(6 — 6,)
1
0 =90+a)0t+5at2
1
9=90+E(m+w0)t

a= /acpz + Apgn?

Angular Momentum and Energy

QAtan — TQ,

L=rmuvy,
L=18, AL =T,,At

— 2 — 2
Iparticle =mR , Ihoop = mR

2 1 2
Isphere = ng , gisk = EmR
KE = %I w?  (for rotational motion)
1 ,.1
KEiotar = Emv +Elco

Fluids

F

p=7 (uniformly distributed perpendicular force)
P = Prop + Pgh

Pair = 1.29 kg/m?, Pwater = 1000 kg/m?

Parm = 1.01 X 10° Pa, Pgauge = P — Patm

Fg = priiaVpoay 9

Simple Harmonic Oscillations

21
w=2nf =—

1
f_’ T

T
x = Acos(wt + @), v =— Awsin(wt + @)

a = —Aw?cos(wt + @)

’kspnng =2
=2m I
g

Espo =

(ideal spring)

kspnng
(simple pendulum)

1 2
E kspringA

Traveling Waves and Sound

v=Af

=343 m/s (in calm air at 20C)

Vsound

Vsound = (331 m/s)

273K

v i Vobserver
v+ Vsource

=f

f perceived

F m .
Viransverse = \/% , U= T (taut string)

Wave Intensity

[ = P
Y
=2 t distance 7 int
py— (at distance 7 from a point source)
I
B(dB) = (10 dB) log (1—)
0
Standing Waves
. n |F _
String: fn —E\/% , n=1,23,...
Open pipe:  f, = % ,n=1,23, ...
Closed pipe:  f, = % ,n=1,3,5,...



