Simple Machine Lab

“The Ramp”

1) Finding :

a) Ff = -Fp = tan At vc the F = 0  = fp + Ff, therefore, Ff = -Fp, and  = Ff/FN = Fp/Fn = tan
b) Set up the ramp so that the block slides down the ramp at a constant speed (It’s okay if it stops sometime- it should go very slowly).  Record the length (remember to extend the ruler to the surface) and height of the ramp and calculate the angle it’s at using the sine function.  
                                                                                                         The tangent of this angle is .


















 







2)  Calculating Fp , Ff , FN
a) Measure the mass of the block       m = _________kg     Fw = ___________

b) Use sine and cosine to find Fp and FN’
b1)  Fp = Sine  Fw = __________N

b2)  FN’ = Cosine  Fw = ________N 

b3)  Ff =  FN’ = ______________N


3. Work gravity (Wg) does pushing block down ramp
Length of ramp is de and height of ramp is dr
a. Wg (Wi1)  = Fp x de  = ______N x ______m = ________J

i. Work gravity does is Wi1 for gravity (pushing block down ramp).

ii. Work friction (Wf) does should be the same as what gravity did (Wi1) because the block moved at a constant at speed (use Ff value from b3 above)
iii. Wf = Ff x de = ________N x _________m   = __________J

iv. How does Wg compare to Wf
1. Wg (Wi1) = __________J

2. Wf = __________J

                  b.  Work Output   “Wo”  remember that Fr is the weight of the object and dr is the height
i. Wo = Fr x dr  = _________N x _________m  =  _________J

                                    How does Wo compare to Wi1  ?  Do an error analysis:  diff. =  Wo - Wi1  = ___________



Wo = _________J




% diff = diff/Wo x 100



Wi1  = _________J




_____ = _____________________
4.  Pulling the block up the ramp at a constant speed:  Set up the ramp as shown.





Find the amount of mass necessary to cause the mass (block) to slide up the ramp at a constant speed.


mass = ________kg = __________N      This is now Fe for our new trial.  
Wi2 = Fe _______N x de _______m = ________J   
Wo = Fr​ ________N x dr _______m = ________J

Eff = (Wo _______J / Wi _______J) x 100 = ​​​​_____%

Double check:      -Wi1 (Wg from #3, work of gravity)  +  -Wf (from #3) = Wi2 (calc)





-Wi1
                                  +    -Wf                =  Wi2 (calc)


                







Error analysis



       _______J   +  ______J = ________J

diff. =  Wi2 (calc) - Wi2












diff. = _____ - ______
 % diff = (diff/ Wi2)  x 100











 _____ =(____/____) x 100
On your own!









Now that you know , increase the angle of the ramp so the block slides now the ramp with accelerated motion.  See if you can calculate the different works involved in accelerated motion.  Check your work by calculating what the acceleration of the block should be from the data about the ramp and block and then compare it to the actual acceleration of the block by using the computer to measure its acceleration.  You are responsible for all data tables and explanations!!!

Length = 


Height =


Sine  = height /length =  _____ o


Tan ____o = _______ = 
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The work to pull the box up the ramp at vc should be equal and opposite to the work gravity does (-Wi1) plus the work to overcome friction  (-Wf).  In #4 friction acts down the ramp.








