PHYS 1020 — Physics of Energy Equation Sheet

Chapter 1: Introduction
In(2) 70 (unit of time)
r Y% growthrate

N =Ny +rt N = Nye™  Doubling time =t, =

Chapter 2: Motion

displacement  Ax change in velocity

Ax = xf —x; Speed = velocity = =— acceleration =
f= % oP y time At elapsed time
Fret ) ft
a= or Net Force = mass X acceleration a,=9g=32—=98—
m s s

Chapter 3: Energy
Work = Force X displacement W = A(KE + PE) W+ Q = A(KE + PE + TE)

. 1 o work done  energy used
PE; = mass X g X height KE = = mass X velocity Power = — = —
2 time taken  time taken
1 tt = 1joule E d= X ti [
watt = ———— nergy used = power X time in use

Chapter 4: Conservation of Energy
If the system is isolated (no outside influences), then

0=AE - Eyn=Eyn - KE +PE =KE;+ PE (E = KE + PE +TE + )

o useful energy or work output o
Efficiency = total energy input X 100% Overall ef ficiency = ef f; X effo X ...

Chapter 5: Heat and Work
15t Law of Thermodynamics: W+ Q =AE Qu=W+Q, - W =0Qy— Q¢

Q =mc(T; — T;) Q=mL
TF = §T°C +32 TC= g(T°F —-32) TK=T"+273

Eff = Q”Q—_HQC X 100%
Ty—-Tc
Ty

Maximum Efficiency:  Ef fax = ( ) X 100% (T isin K)

Chapter 6: Home Energy Conservation
Q A(T, — T;) R thickness
t R " thermal conductivity

Riotar = R1 + R + Rz + -+

Chapter 7: Solar Energy: Characteristics and Heating
Power

v=Af Intensity = c=3+108m/s

Area



Chapter 11: Electricity
Charge of one electron: 1.6 * 1071°C

V=IR P=1IV P,,=I°R

Chapter 12: Electromagnetism and the Generation of Electricity

N, |74
Pin = Poyt N_S=Vs
14 p

Chapter 13: Electricity from Solar, Wind, and Hydro
hc
v=2f E=hf=—  h=6626%10"*]:5=4136+10"%V s c=300,000,000 m/s

m
P = 0.000283 D%v3® kW (D in meters, v in?) = 0.00000236 D?v3 kW (D in ft, v in mph)

PE
PE =mgh Energy Density = = gh

Power Output = Energy Density * Flow Rate * ef ficiency
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Orange Green Violet
Infrared Red Yellow Blue Ultraviolet
. 800 700 600 500 400 300 4
Chapter 15: The Atom and its Nucleus (om)
2 MeV

m
lu=166+10"2"kg E=mc* c?=(3+10° ?) = 931494 —

In(2
N = Noe_rt Hallefe = t1/2 = n( )

Metals Atomic number
- Symbol
- Metalloids Atomic mass 18
2
[ Jnonmetais 13 14 15 16 17 | He
6

Transition Metals

6 7 8 9

Lanthanides

Actinides
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