
Force

Purpose:  The purpose of this lab is to calculate the force of a fan-cart while empty 
and full.

Background:  Force can be calculated using the formula F=ma.  F is force, m is the 
mass in kilograms of the object in motion and a is the acceleration. The force of an 
object in motion is represented by the unit Newtons.  One Newton is equal to 
1kg·meter/second^2.  The mass of the fan cart was .5 kg,  the mass of the weight was 
also .5 kg,  the mass of the sail was 0.2 kg .  Making the total weight of the cart 0.7 kg 
empty, and the weight of the cart full 1.2 kg.  In each trial run we calculated the speed of 
the cart with and without a load while the fan was at high speed and low speed and on 
an inclined plane with low and high angles.  To calculate the acceleration of the fan-cart 
while using the fan the formula (1/2a)t^2 is used. The value of a is half of the cartʼs 
acceleration.  On the slope the acceleration is calculated by the formula 
Acceleration=gravity*sintheta.

Materials:    
• Fan Cart
• Computer with Logger Pro
• Sonic Ranger
• Ramp
• Weight (500 g)

Procedure:
Step 1: First set up your laptop and sonic ranger to record using logger pro. Then set 
the sonic ranger about 2 meters from the fan cart. Make sure the surface is flat and the 
sail is set up straight with the ranger.
Step 2: Turn the fan on low and let it go towards the sonic ranger, at the same time 
press record in logger pro. Repeat this step with the 500g weight on the cart. Then 
repeat it with the cart on high, first without the weight and then add the weight.
Step 3: Now stet up the ramp at a low height and the sonic ranger at the bottom.
Step 4: Let the cart roll down making sure it doesnʼt hit the ranger and record its 
velocity, and acceleration.
Step 5: Now raise the ramp up higher and repeat step 4
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Data:

Low No Weight

High No Weight
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Low With Weight

High With Weight
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Low Incline 5cm

High Incline 11cm
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Observations:  The Fan Cart seemed to move the fastest when there was no load 
on it.  While on high the fan cart moved the fastest.  When the fan cart looked like it was 
going the fastest when the incline was highest.

Analysis:   The process of finding the force of the Fan cart was successful.  Though 
the cart always seemed to merge the right, which couldʼve affected our results.  But 
when the cart was on the ramp there was no problem with the Fan Cart merging off 
course.

By using the formula F=ma the force of the fan cart on low with no weight is 0.2548 
Newtons.  0.2548 N= .7 kg*(0.182*2).

By using the formula F=ma the force of the fan cart on high with no weight is 0.24682 
Newtons.  0.24682 N= .7 kg*(0.1763*2).

By using the formula F=ma the force of the fan cart on low with weight is 0.226224 
Newtons.  0.226224 N= 1.2 kg*(0.09426*2).

By using the formula F=ma the force of the fan cart on high with weight is 0.30168 
Newtons.  0.30168 N= 1.2 kg*(0.1257*2).

By using the formula F=ma the force of the fan cart on a low incline of 2º is 0.2394 
Newtons.  0.2394 N= .7 kg*(0.342).  The acceleration is 0.342=(9.8)*sin(2).

By using the formula F=ma the force of the fan cart on a high incline of 5º is 0.5978 
Newtons.  0.5978 N= .7 kg*(0.854).  The acceleration is 0.854=(9.8)*sin(5).

Conclusion:  From these results we found that the cart accelerated the fastest and 
had more force when empty on an incline of 5º.  The cart was the slowest when full and 
with the fan on low.  If I could change anything I would have probably done the fan 
portion of the lab on the ramp at 0º so that the cart would stay on course.

Questions:
How was the acceleration of the inclined cart related to g? How should it be related? 

The acceleration was greater when the cart was at a greater angle. G affected the 
acceleration because G provided a force that allowed the cart to accelerate down the 
ramp.

Determine the force from the fan on low and high speeds.

The force of the fan cart on low with no weight is 0.2548 Newtons.  0.2548 N= .7 
kg*(0.182*2).  The force of the fan cart on high with no weight is 0.24682 Newtons.  
0.24682 N= .7 kg*(0.1763*2).  The force of the fan cart on low with weight is 0.226224 
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Newtons.  0.226224 N= 1.2 kg*(0.09426*2).  The force of the fan cart on high with 
weight is 0.30168 Newtons.  0.30168 N= 1.2 kg*(0.1257*2).

If you allowed the ramp to bounce, what would the v/t graph look like and why?

If the ramp was allowed to bounce then the v/t graph would be wavy because the cart 
would be accelerating and decelerating constantly.

If the fan cart had another identical cart hooked to it, what would this do to the three 
curves: x/t v/t a/t? 

The x/t graph would be longer because of the added weight.  The v/t graph would stay 
constantly at 0.  The a/t graph would probably look the same as the high with weight 
graph.
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