
PHYS 1020 – Physics of Energy      Equation Sheet 

Chapter 1: Introduction 

𝑁 = 𝑁0 + 𝑟𝑡          𝑁 = 𝑁0𝑒𝑟𝑡         𝐷𝑜𝑢𝑏𝑙𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 = 𝑡2 =
ln(2)

𝑟
≈

70 (𝑢𝑛𝑖𝑡 𝑜𝑓 𝑡𝑖𝑚𝑒)

% 𝑔𝑟𝑜𝑤𝑡ℎ 𝑟𝑎𝑡𝑒
 

Chapter 2: Motion 

Δ𝑥 = 𝑥𝑓 − 𝑥𝑖     𝑆𝑝𝑒𝑒𝑑 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =
𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑖𝑚𝑒
=

Δ𝑥

Δ𝑡
          𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =

𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑒𝑙𝑎𝑝𝑠𝑒𝑑 𝑡𝑖𝑚𝑒
 

𝑎 =
𝐹𝑛𝑒𝑡

𝑚
   𝑜𝑟   𝑁𝑒𝑡 𝐹𝑜𝑟𝑐𝑒 = 𝑚𝑎𝑠𝑠 × 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛        𝑎𝑔 = 𝑔 = 32

𝑓𝑡

𝑠2 = 9.8
𝑚

𝑠2 

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

𝑃𝐸𝐺 = 𝑚𝑎𝑠𝑠 × 𝑔 × ℎ𝑒𝑖𝑔ℎ𝑡         𝐾𝐸 =
1

2
 𝑚𝑎𝑠𝑠 × 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦2         𝑃𝑜𝑤𝑒𝑟 =

𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
=

𝑒𝑛𝑒𝑟𝑔𝑦 𝑢𝑠𝑒𝑑

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
 

1 𝑤𝑎𝑡𝑡 =
1 𝑗𝑜𝑢𝑙𝑒

1 𝑠𝑒𝑐𝑜𝑛𝑑
          𝐸𝑛𝑒𝑟𝑔𝑦 𝑢𝑠𝑒𝑑 = 𝑝𝑜𝑤𝑒𝑟 × 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑢𝑠𝑒 

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

0 = Δ𝐸      →       𝐸𝑖𝑛 = 𝐸𝑜𝑢𝑡       →        𝐾𝐸𝑓 + 𝑃𝐸𝑓 = 𝐾𝐸𝑖 + 𝑃𝐸𝑖                    (𝐸 = 𝐾𝐸 + 𝑃𝐸 + 𝑇𝐸 + ⋯ ) 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑢𝑠𝑒𝑓𝑢𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑜𝑟 𝑤𝑜𝑟𝑘 𝑜𝑢𝑡𝑝𝑢𝑡

𝑡𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑝𝑢𝑡
× 100%           𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 = 𝑒𝑓𝑓1 × 𝑒𝑓𝑓2 × … 

Chapter 5: Heat and Work 
1st Law of Thermodynamics: 𝑊 + 𝑄 = Δ𝐸  𝑄𝐻 = 𝑊 + 𝑄𝐶       →        𝑊 = 𝑄𝐻 − 𝑄𝐶 

𝑄 = 𝑚𝑐(𝑇𝑓 − 𝑇𝑖)         𝑄 = 𝑚𝐿          

𝑇°𝐹 =
9

5
𝑇°𝐶 + 32        𝑇°𝐶 =

5

9
(𝑇°𝐹 − 32)        𝑇𝐾 = 𝑇°𝐶 + 273 

𝐸𝑓𝑓 =
𝑄𝐻 − 𝑄𝐶

𝑄𝐻
× 100% 

Maximum Efficiency: 𝐸𝑓𝑓𝑚𝑎𝑥 = (
𝑇𝐻−𝑇𝐶

𝑇𝐻
) × 100%   (𝑇 is in 𝐾) 

Chapter 6: Home Energy Conservation 
𝑄

𝑡
=

𝐴(𝑇2 − 𝑇1)

𝑅
          𝑅 =

𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠

𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦
          𝑅𝑡𝑜𝑡𝑎𝑙 = 𝑅1 + 𝑅2 + 𝑅3 + ⋯ 

Chapter 7: Solar Energy: Characteristics and Heating 

𝑣 = 𝜆𝑓     𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑃𝑜𝑤𝑒𝑟

𝐴𝑟𝑒𝑎
     𝑐 = 3 ∗ 108 𝑚/𝑠 



Chapter 11: Electricity 
Charge of one electron: 1.6 ∗ 10−19𝐶 

𝑉 = 𝐼𝑅        𝑃 = 𝐼𝑉        𝑃𝑙𝑜𝑠𝑠 = 𝐼2𝑅 

 

Chapter 12: Electromagnetism and the Generation of Electricity 

𝑃𝑖𝑛 = 𝑃𝑜𝑢𝑡        
𝑁𝑠

𝑁𝑝
=

𝑉𝑠

𝑉𝑝
 

 

Chapter 13: Electricity from Solar, Wind, and Hydro  

𝑣 = 𝜆𝑓        𝐸 = ℎ𝑓 =
ℎ𝑐

𝜆
         ℎ = 6.626 ∗ 10−34 𝐽 ⋅ 𝑠 = 4.136 ∗ 10−15𝑒𝑉 ⋅ 𝑠       𝑐 = 300,000,000 𝑚/𝑠 

𝑃 = 0.000283 𝐷2𝑣3  𝑘𝑊  (𝐷 in meters, 𝑣 in
𝑚

𝑠
)     = 0.00000236 𝐷2𝑣3  𝑘𝑊  (𝐷 in ft, 𝑣 in 𝑚𝑝ℎ) 

𝑃𝐸 = 𝑚𝑔ℎ        𝐸𝑛𝑒𝑟𝑔𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑃𝐸

𝑚
= 𝑔ℎ         

𝑃𝑜𝑤𝑒𝑟 𝑂𝑢𝑡𝑝𝑢𝑡 = 𝐸𝑛𝑒𝑟𝑔𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 ∗ 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒 ∗ 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 

 

 

Chapter 15: The Atom and its Nucleus 

1𝑢 = 1.66 ∗ 10−27𝑘𝑔        𝐸 = 𝑚𝑐2        𝑐2 = (3 ∗ 108
𝑚

𝑠
)

2

= 931.494
𝑀𝑒𝑉

𝑢
 

𝑁 = 𝑁0𝑒−𝑟𝑡         𝐻𝑎𝑙𝑓 𝐿𝑖𝑓𝑒 = 𝑡1/2 =
ln(2)

𝑟
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