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FORCE ANALYSIS 
Analyze the situation for 

each device and develop 
the forces involved. Don’t 
forget that gravity pulls 
down on EVERYTHING.  

Can you explain the 
observed motion by the 
forces?  



Foam Ball or Foam Rocket Launcher 

DROP THROW 

HELD 

WHAT FORCES ARE ON THE BALL? (neglect air resistance)   

Normal 
Force 

Gravitational 
Force 

Gravitational 
Force 

Gravitational 
Force 

Velocity Velocity 

Velocity = 0 



Leaky water bottle 

DROP 

WHAT FORCES ARE THERE ON THE WATER?  
WHAT DOES THE WATER DO?  

TOSS 

HOLD 

Normal 
Force 

Gravitational 
Force Gravitational 

Force 

Gravitational 
Force 

Velocity 

Velocity 

Velocity = 0 



Astronaut in a bottle 

WHAT FORCES ARE ON THE BOTTLE? AND ON THE ASTRONAUT?  
WHAT FALLS?  WHY?  WHAT DOES THE ASTRONAUT DO INSIDE?  

RELEASE 
STRING 

& BOTTLE 
HOLD RELEASE 

ONLY 
STRING 

Normal 
Force 

Gravitational 
Force 

astronaut 

bottle 
Velocity 

Bottle 
velocity is 

zero. 

Bottle & 
astronaut 
velocities 
are zero. 



HOLD 

Magnet Shish-ka-bob 

More diagrams to draw where the magnets are and the forces at 
different times (i.e. held, dropped, or tossed). Neglect stick mass.   

Dynamic 
condition 

DROP or 
TOSS 
steady 
state 

Mechanical 
Force 

Gravitational 
Force 

Magnetic 
Force 

Note larger  
magnetic 
force at 
lower gap.  



HOLD 
w/o rubber band 

HOLD 
with rubber band 

Balloon popper 

DROP 
WITHOUT 
RUBBER 

BAND 

DROP 
WITH 

RUBBER 
BAND 

WHAT FORCES ARE INVOLVED? (Neglect balloon mass.)  
HOW DO THE ARMS MOVE?  WHY?  

Mechanical 
Force 

Gravitational 
Force 

Velocity 



Candle flames in 1-g 
and on Shuttle 

What forces are acting on the air and the flame when the 
box is held and when it is dropped? 

Cool air 

Hot air 

Box 
Held Dropped 

Mechanical 
Force 

Gravitational 
Force 

Gravitational force is stronger 
for cool air than for hot air 
because of the density 
difference.  Hot air then rises.  

Velocity 


