
DAY 3 
  

Summary of Primary Topics Covered 

  

Newton’s Laws (with Mathematics) 

  

Newton’s 1
st
 Law:   0F  

Deals with cases where the 

net force on an object is 

zero.

Newton’s 2
nd
 Law: 
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Deals with cases where the 

net force on an object is 

not zero and the object 

accelerates. 

Newton’s 3
rd
 Law: 

2112
FF 

 

Deals with where forces come 

from. 

  

  

Acceleration and Velocity 
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Acceleration is change in velocity 

over elapsed time. 

  
Usual units are the mph per second 

(mph/s) or the meter per second per 

second (m/s/s or m/s2). 
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Velocity is change in position 

over elapsed time. 

  
Usual units are  

mph or m/s. 
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Average of two velocities. 
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Mass and Force 

  

Mass is a measure of inertia.  Mass unit in the SI metric system 

is the kilogram (kg) -- the mass of 1 liter of water.  One kg 

weighs about 2.203 lb at Earth’s surface.  There is no common 

mass measure in the English system of units. 



  

Force is measured in Newtons in the SI metric system.  1 Newton 

= 1 kgm/s
2
 (the force required to accelerate 1 kg at a rate of 1 

m/s
2
).  The common English force unit is the pound (lb).  1 lb = 

4.448 N. 

  

 
Example Problem #1 

  

A woman weights 130 lbs.  Determine her weight in N and her mass in kg. 

 

Solution:  

 

To find Newtons I need to do a conversion.  I know 1 lb = 4.448 N: 
 

N
lb

Nlbs 24578
1
4484130 .
.









 

 
To find her mass in kg, I remember that 1 kg weighs about 2.2 lb on Earth’s 
surface: 
 

kg
lb

kglbs 090959
22

1130 .
.








  

 
So my final answer is that her weight is 578 N and her mass is 59.1 kg. 
 

 

Example Problem #2 

  

Near the Jefferson Downtown Campus (along 1st street) there are a couple 

of lights where you can accelerate from a stop light right up an on-

ramp and get onto I-65 South.   

 

A driver is waiting at a light.  The light turns green, and she steps 

on the gas.  In 15 seconds she is speeding on I-65 going 75 mph.  

Calculate her acceleration in English and Metric units. 

 



Solution: 

 
 

 



Example Problem #3 

  

A worker has to load bottles of water into a cooler in a convenience 

store.  Suppose he has a cart containing 50 1-liter bottles of water.  

The mass of the cart itself is 20 kg.  By giving the cart a good shove 

he accelerates it from rest to 2 m/s in 0.75 seconds.  Calculate the 

force of his push, in Newtons and pounds. 

 

Solution:

 
  

  

Example Problem #4 

  

The 747 jet that carried the Space 

Shuttle weighed 710,000 lbs when fully 

loaded.  It had four engines, each of 

which generated 50,000 lbs of forward 

force (thrust).  [Data from D. Jenkins, 

Space Shuttle -- The History of 

Developing the National Space 

Transportation System.]   

 



(a) Determine the mass of the fully loaded jet.  If the jet must be 

moving at 150 mph to take off, determine (b) how long it takes the jet 

to go from being at rest on the runway to taking off when given full 

throttle, and (c) how far the jet moves in doing this (in both meters 

and feet).  
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Example Problem #5 

  

The position of an object that is propelled from rest by an engine that 

puts out a fixed amount of power is given by 

  

x = 10 + 5 t3/2 

  

Where x is in meters.   

 

(a) What is the position of the object at t = 0?  t = 10 s?  

(b) Obtain an equation for velocity (v) and acceleration (a) as 

functions of time.   

(c) Discuss whether the object’s acceleration is constant, 

increasing, or decreasing.  Use graphs in your discussion. 

 

 

 
  

  

 


