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Unit 7: Energy and Energy Transfer 
Summary: Since we’ve looked at force on an object, we can expand our thinking into force 
applied over a distance, which is Work. This unit covers Work and it’s relevant theorems and 

further applications like Power, and a short stint of the behavior of springs. 
Key Points/Topics 

●​ Work = a force applied to an object over some displacement, remember it’s a scalar 
quantity (no direction), use  𝑊 = 𝐹𝑥𝑐𝑜𝑠θ

○​ Positive work = force increases energy of object 
○​ Negative work = force decreases energy of object 

●​ Friction can do either positive or negative work, depending on the situation (i.e., a waiter 
carrying a serving tray with a drink on it vs. a box sliding on a rough surface) 

●​ Dot Product = type of vector multiplication, to find work if given work and displacement 
in i and j notation 

○​  (pretend those are vector arrows) or  𝐶 = 𝐴 • 𝐵 𝐶 = (𝐴
𝑥

• 𝐵
𝑥
) + (𝐴

𝑦
• 𝐵

𝑦
)

●​ If force on the object varies as distance changes (hint: they give you an equation for force 
instead of a value), use different strategies 

○​ 1st method:  𝑑𝑊 = 𝐹 • 𝑑𝑥  →   𝑊 =
𝑥

𝑖

𝑥
𝑓

∫ 𝐹 • 𝑑𝑥

○​ The equation above = total work on an object done by a force that varies with 
displacement 
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○​ 2nd method: if provided a graph of force over a distance(x), find the integral/total 
area under the curve to find Work 

●​ Hooke’s Law: shows behavior of springs where the force applied by the spring is linearly 
proportional and opposite to displacement 

○​  𝐹
𝑠𝑝𝑟𝑖𝑛𝑔

=  − 𝑘𝑥

○​ The negative means that the Force of the spring is opposite the direction of 
displacement x 

●​ Equilibrium position of spring system: , where a mass attached to a spring experiences 𝑥
0

0 net force, while  and  show areas with the highest force from the spring. 𝑥
𝑚𝑖𝑛

𝑥
𝑚𝑎𝑥

●​ Work Energy Theorem: a method relating energy using work 

○​ ,  or  𝑊 = 1
2 𝑚𝑣

𝑓
2 − 1

2 𝑚𝑣
𝑖
2 𝑊 = 𝐾

𝑓
− 𝐾

𝑖

○​ Positive work inrcreases the kinetic energy of object, while negative decreases 
●​ Power: how much Work done over time; the more quickly work is done, the more Power 

is needed to do Work 
○​  𝑃

𝑎𝑣𝑔
= △𝑊𝑜𝑟𝑘

△𝑡𝑖𝑚𝑒

○​  𝑃
𝑖𝑛𝑠𝑡

= 𝑑𝑊
𝑑𝑡

○​ (Force times velocity) 𝑃
𝑖𝑛𝑠𝑡

= 𝐹 • 𝑣

Important Equations: 
●​  𝑊 = 𝐹𝑥𝑐𝑜𝑠θ
●​                        OR 
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●​  𝑊 =
𝑥

𝑖

𝑥
𝑓

∫ 𝐹 • 𝑑𝑥

●​  𝐹
𝑠𝑝𝑟𝑖𝑛𝑔

=  − 𝑘𝑥

●​  𝑊 = 1
2 𝑚𝑣

𝑓
2 − 1

2 𝑚𝑣
𝑖
2

●​  𝑃
𝑎𝑣𝑔

= △𝑊𝑜𝑟𝑘
△𝑡𝑖𝑚𝑒

●​  𝑃
𝑖𝑛𝑠𝑡

= 𝑑𝑊
𝑑𝑡

●​  𝑃
𝑖𝑛𝑠𝑡

= 𝐹 • 𝑣

 
Practice 
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Answers 
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