
Name Class

Because mass, force, and accelerat ion are related by an equat ion, they are pr()p()r-
t ional.  You have learned that an increase in one of the values in a proport i t rni i l
relat ionship wi l l  cause one or more of the other values to increase or to decrease.
These relat ionships between proport ional values are often seen in the natur.r l
world.  For this reason, they have special  names.

Direct ly proport ional:  When accelerat ion increases, force also increases. Any trvo
values that increase or decrease in the same way are direct lv proirurt ior-ral .  In thi .s
case, to increase the accelerat ion of an object,  you increase.thc rorct
on i t .  Figure I  shows a graph of this relat ionship.

Inverselyproport ional:  whenever an increase in one value rcsLrl ts in
a decrease in another value (and vice versa),  the trvo values are ,
inversely proport ional.  Figure 2 shows an inverse relat ionship be nveen ;
accelerat ion and mass. Note, however,  that the mass of any object is +
general ly constant;  i t  cannot be changed by changing i ts accelcrat ion i
or the force appl ied to i t .  Therefore, as accelerat ion increases, objects
of lesser mass must be used to maintain constant force.

Now explore the relationship between mass and force wherr ctcceleration
does not change.
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lf acceleration is: and mass is: force must be:
I  m/s2 0.1  kg o .  r N
I  m/s2 ( ) . , \  P* 0.2 N

I  m/sr 0.s kg c)- 5 N
I  misr 0 - ' 7  K L 0 .7  N

I  m/s: 1 .0  kg t . o  N
l. Fill in the blank squares in the table above.

2. on graph paper, plot each pair of values for mass and force from
the table. Let the horizontal axis represent mass, and the vertical
a-xis represent force. Connect the points with lines.
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3. When acceleration is held constant and objects of different mass are observed,
are mass and force directly proportional or inversely proportional? Fxplain.

4. You are in a room with only one light bulb lit. As you approach the light, it
appears brighter. As you move away, it appears dimmer. Are the brightness and
distance from the bulb directly proportional or inversely proportional?
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