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PHYS 1021:  Chap. 10, Pg 2 

1)  Yes 
2)  No 
3)  Not enough information is 

given? 
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PHYS 1021:  Chap. 10, Pg 3 

Energy is conserved so the 

ball just touches his chin.  

1)  Yes 
2)  No 
3)  Not enough information is 

given? 

PHYS 1021:  Chap. 10, Pg 4 

•  200 MPa is the greatest material stress that bone can take before breaking 
•  Bones for large animals have to be huge and eventually, they can’t even 

support their weight while running 
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PHYS 1021:  Chap. 10, Pg 5 

•  What is the resolution?  Animals change their stride. 
•  Humans, horses, and elephants are more upright 
•  Fleas and mice use high accelerations to jump … for a flea to jump a few 

inches, it needs an acceleration of 140 times gravity or 50 times the space 
shuttle  

PHYS 1021:  Chap. 10, Pg 6 

•  Heat generated is proportional to 
the number of cells … the mass or 
volume of an organism … 
1,8,27,64 

•  Heat loss is proportional to surface 
area 1,4,9,16 

•  Ratio of volume to surface area  
~ r3/r2 ….  

•  For a given rate of cellular activity,  
 a smaller  animal loses more 

heat 
 Needs a higher metabolism to 

replace heat 
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PHYS 1021:  Chap. 10, Pg 7 

•  Graph is a log-log plot 
 log(mass)~log(metabolism) 
 log(metabolism) = A x log(mass) 

     (A = 4/5.5 ~1/1.1) 
 From the slope … 

metabolism ~ mass0.7 

What is the metabolic rate 
per unit volume? 

•  Good agreement with scaling  
laws 

PHYS 1021:  Chap. 10, Pg 8 

•  Considering the conversion of energy 
from one form to another potential to 
kinetic simplifies many problems 

•  Energy – chemical, work, electrical – 
is essential to life. 

•  Energy efficiency is a major fitness 
criterion for evolution 

•  Energy efficiency makes better 
machines 
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Phys 1021: Chapter 10, Pg 9 

•  Energy Conservation 

•  Kinetic Energy 
•  Kinetic-Energy Principle  

•  Potential Energy 
•  Gravitational 
•  Elastic 

New Topic 
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  Conservative force:   work does not depend on path taken 
 example:  gravity, spring, electric force  
 such a force can be related to a potential energy 

  Nonconservative force:   work does depend on path taken 
 example:  friction  (work is proportional to path length) 
 potential energy cannot be defined € 

Fx = −
dU
dx

U(x) =  - Fxdx∫
U(x) = − -mgdy∫ = mgy = mgh
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ΔEcons  =  ΔK + ΔU  =  0 

i.e. heat 

Both K and U can change, but their sum, 
Econs  =  K + U  remains constant 

K  =  1/2 mv2 

1)  0  →  30 mph 

2)  30  → 60 mph 

3)  both the same 
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1)  0  →  30 mph 

2)  30  → 60 mph 

3)  both the same 

1)  half the height 

2)  the same height 

3)  √ 2  times the height 

4)  twice the height 

5)  four times the height 
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1)  Paul 

2)  Kathleen 

3)  both the same 
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A particle with the potential energy shown in the graph is 
moving to the right. It has 1 J of kinetic energy at x = 1 m. At 
what distance does it stop? 

U(J) 
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A pendulum is formed from a small ball of mass m on a 
string of length  L. As the figure shows, a peg is height  
h   above the pendulum's lowest point. From what 
minimum angle  θ must the pendulum be released in 
order for the ball to go over the top of the peg without 
the string going slack?  

A roller coaster car may be approximated 
by a block of mass m. The car, which 
starts from rest, is released at a height h 
above the ground and slides along a 
frictionless track. The car encounters a 
loop of radius R , as shown. Assume that 
the initial height, h, is great enough so 
that the car never loses contact with the 
track.  What is the minimum height, h, 
which will allow the car to execute a 
successful loop? 


