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Balanced Forces
1. What is the equation for the force due to gravity (Fg)?

Fg = mg = (mass)x(gravitational field strength) = (mass)x(10 N/kg)
2. If an object is moving at a constant speed, we can infer that the forces acting on the object are balanced.  True or false?  
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3. A chandelier of mass 50kg hangs from the ceiling.  Calculate all the forces acting on the chandelier.
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4. A bucket is being raised up from a well at a constant speed of 0.7 m/s.  If the mass of the bucket and water is 45 kg, calculate all the forces acting on the bucket.
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5. You wake up from your bizarre sleep walking tendencies to find yourself hanging from a telephone wire.  Thankfully, it is strong enough to hold you up.  If the wire makes a 15° angle from the horizontal, and your mass is 70kg, determine the force due to tension the wire is holding you up by.
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6. A man sweats profusely as he lugs an 87 kg box at constant speed across the floor. He applies a 400 N force at an angle of 30°.  Draw an FBD and calculate each force acting on the box.


7. Here is a tram hanging on a cable.  The cable to the left of the tram is horizontal and the cable to the right of the tram is pointing up at a 75° angle from the vertical.  Because the tram is attached to the cable, the tension in the left cable may not necessarily be equal to the tension in the right cable. The cable on the left exerts a 25,000 N force.  What is the weight of the tram?






8. You pull your younger siblings on a sled.  Easily amused, you only have to move at a constant velocity to please them.  If the combined mass of their bodies and sled is 80kg and the force due to friction is 80N, determine the force due to tension that you must pull. 
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9.
Tarzan prepares to swing and much to his dismay, gets his loincloth stuck on a branch. He's left hanging with the vine pulling upward at a 40-degree angle and his loincloth pulling him horizontally to the right.   Tarzan’s mass is 80 kg.   Draw a force diagram for Tarzan. Determine all the forces acting on Tarzan.  His loincloth can tolerate a maximum of 800 N of force before ripping.  According to your calculations, will Tarzan be spared the mortification?
 

 




 
10. In the space at right, draw the force diagram for a bear climbing a hill at constant speed.  If the mass of the bear is 500kg, determine the value of all the forces acting on the bear.


 

 







11.
A 950 kg car is driving up a hill at constant velocity of 7 m/s, where 1200 N of friction and drag oppose its motion.  Determine the value of all the forces acting on the car.
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FT = 500 N





Fg = mg


    = (50kg)(10N/kg)


    = 500 N





FT = 450 N





Fg = mg


    = (45kg)(10N/kg)


    = 450 N
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FTy = 350 N





FTy = 350 N





FT = 1352 N
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sin (15°) = FTy


	       FT


0.26 = 350 N


   FT


FT = 350 N


         0.26


FT = 1352 N





Fg = 700 N





FT = 346 N





FT = 400 N





FN = 670 N





Step 3: cos 30° = FTx


 		     FT


	   0.866 = FTx


		  400 N


	      FTy = 346 N


Step 4: Ffr = FTy = 346 N


Step 5: FN + FTy = Fg


        FN + 200 N = 870 N


           FN = 670 N





Step 1: Fg = mg


	     = (87kg)(10 N/kg)


	     = 870 N


Step 2: sin 30° = FTy
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	       0.5 = FTy


		  400 N


	      FTy = 200 N





30°





FTy = 200 N





Ffr = 346 N





Fg = 870 N





FT =  25882 N





FT =  25000 N





Fg = 6699 N





FN = 771 N





FT = 85.1 N





FTx = 80 N





FTy = 29 N





Ffr = 80 N





20°





Fg = 800 N





Yes, he will be spared.





FT = 1044 N





FT = 671 N





Fg = 800 N





FN = 4782 N





Ffr = 1462 N





Fgy = 4782 N





Fg = 5000 N





Fgx = 1462 N





FN = 8808 N





Fgy = 8808 N





Fgx = 3559 N





Ffr = 4759 N





Fg = 9500 N





Ffr + Fdrag = 1200 N








