PHYS 1301 Equation Sheet

Vectors

A=AR+A)9 A= /sz +4,°

adj
s@ = —], tan @ = ﬂ
hyp adj

Vector Addition

0
sin9=ﬂ, C
y

A+B=(A,+B)x+(4,+B,)y

Uac = Uap + Ve (Relative Motion)

General Definitions for Linear Motion

distance
Ave. speed = ﬁ
1m
A . . .
Vyavg = A—’; (motion along x-direction)

Av,

Uxavg =, (motion along x-direction)

S AF - AV
V= = A
g =9.8m/s? (on Earth’s surface)

Linear Motion at Constant Acceleration

Vy = Vo + Ayt
V2 = Vo2 + 2a,(x — X,)
1 2
X =Xo Tt Vot + Eaxt

1
X =X, +E(Vx + Vo)t

Quadratic Equation Solver

_ —B+VBZ-2AC

x ” (A,B,C coefficients)

Equations Associated with Newton’s Laws

YE=md w= myg,
0<fs<usN, fio=mN
1 2
fdrag =ECPAU

Fspring = —Kspringx (deformation along x-direction)

Work, Energy, and Power Equations

W =F d cosO (for constant force)

1
KE = =mv? (for linear motion)

2
Wit = ) W, Wepe =AK,  Wygng = —AU

PEgravity = mgy
1

— 2
PEspring = Ekspringx

Emecn = PE + KE, Whon cons = DEmech

Pavg = %, P = Fvcos¢ (for constant force)

Universal Gravitation

mm
F:G12

M
rz ’ 9= Gr_z
G = 6.67 x 10~ 1IN - m?/kg?

Mgaren = 5.97 X 102*kg,  Rpgren = 6.38 X 103km

Mgyn = 1.99 x 103%kg

Uniform Rotational Motion

Y _ i 20

avg A_t' w _A%r—l:loA_t
s =716, V=rw
v? 21
=" T=7

Equations Associated with Linear Momentum

p=my, Psystem = Z p

—

Impulse: = AP = Fgpy - At

Rotational Motion and Torgue

T=71Fyqy,=71 F=rFsinf

2?=I&, I=Zmirl-2

i

(for constant g-acceleration)

(for ideal spring along x-axis)
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Rotational Motion at Constant Acceleration

_Aoo — i Aw
Gog =7 T %A
w=w,+at
w? = wy? + 2a(0 —6,)

1
9=90+w0t+§at2
1
9=90+§(w+w0)t

Aign = T, a= /acpz + argn?

Angular Momentum and Energy

L=rmvy,
Z = I(A_)), Az — _‘EnetAt

— 2 — 2
Iparticle = mR*, Ihoop = mR

2 2 1 2
Isphere = ng v Maisk = EmR

KE = %Iwz (for rotational motion)

1 2.1 5
KEtotal=Emv +Eloo

Fluids

=
P = Ptop + PGh

Pair = 1.29kg/m>,  pyqrer = 1000kg/m?

Patm = 1.01 X 10°Pa,  Pyauge = P — Patm

Fp = priaVpoayd

(uniformly distributed perpendicular force)

Simple Harmonic Oscillations

1
f—?, w—2nf—?

x = Acos(wt + @), v =— Awsin(wt + @)

a = —Aw?cos(wt + @)

Kspri . .
w= | T =g | (ideal spring)
m kspring
!

T = Zn\/; (simple pendulum)

E =1k ing A
SHO 2 spring

Traveling Waves and Sound

v=Af

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

T
Vsouna = (331 m/s) m

v i Vobserver

fperceived =f—=
V + Vsource

F m .
Viransverse = \/g’ K= (taut string)

Wave Intensity

. P
Y
I = i > (at distance r from a point source)
4nr
I
B(dB) = (10 dB) log (1—)
0
Standing Waves
ina: _r|E -
String: fn= 21\/; , n=1,23,..

nv

Open pipe:  f, = o n=1,23,...

Closed pipe:  f, = % ,n=135,...



