Forces Lab

Planet Holloway

Station 1 – Hanging Masses
Observe the hanging masses on the ring stand.  Calculate the tension in each of the three strings.  Show you work.

Now check you work by replacing the strings with spring scales and measure the actual tension.  Remember to check the measurements on the spring scale, you may need to covert from kg to Newtons by multiplying by 9.8 m/s/s.
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Station 2 – Cart on a Ramp

Determine the force applied to the cart by measuring its acceleration at a given angle.  Then complete an appropriate diagram and compare against the theoretical acceleration.

Measure the mass of the cart using a balance.  (Record in kg).

Set up the ramp at an angle between 10° and 20°.  (Record the angle).

Find the average velocity the cart has rolling down the ramp using a meter stick and a stopwatch.  (Record time and distance)

Determine the final velocity using the average velocity and kinematics equations.

Determine the acceleration using the final velocity and kinematics equations.  This is considered the experimental acceleration.  Use this acceleration to determine the force applied to the cart along the ramp.

Draw a free body diagram and solve for the theoretical acceleration of the cart and the force applied along the ramp.

Compare your results.  Explain why there is a difference. 
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Station 3 – Cart on a Table with a Pulley and a mass

Determine the force applied to the cart as it accelerates across the table (the tension in the cord).  Then complete the appropriate free body diagram and calculate the force and acceleration that the cart should have theoretically.  Compare the experimental and theoretical results for force on the cart and its resulting acceleration.

Measure the mass of the large cart using a balance.  (Record in kg).

Attach string to the cart and pass over the pulley.  Place a 0.050 kg mass (50 g) on the end of the string that hangs over the table.  Release the cart and time its movement.  (Record time and distance).  Remember to find the distance and time only while the cart is being pulled by the mass.

Determine the average velocity of the cart using your distance and time measurements and kinematics.

Determine the final velocity of the cart using your average velocity and kinematics.

Determine the acceleration of the cart using your final velocity and kinematics.  This is considered the experimental acceleration.  Use this acceleration to determine the force on the cart (the tension in the cord).

Draw a free body diagram and solve for the theoretical acceleration of the cart and the force applied along the table.

Compare your results.  Explain why there is a difference. 
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