Physics 12 – Friction and Tension ANS
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Two 10.0 kg masses are hanging from the ceiling of an elevator that is accelerating upward at 2.00 m/s2.  What is the tension in each rope?
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Add together:
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A  250.0 kg  crate is being pulled across the floor at a constant velocity with a rope that makes an angle of 22.0( to the horizontal.  If the force applied is equal to 875 N, what is the coefficient of kinetic friction?
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A boy pulls a 47.5 kg crate with a rope.  The rope makes an angle of 28.0( to the horizontal.  The coefficient of kinetic friction for the crate and the deck is 0.300. The boy exerts a force of 185 N.  What is the acceleration of the crate?
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Two masses are connected by a light string which passes over a frictionless pulley as shown.  (a) What is the acceleration of the system? (b) What are the tensions in the string? 
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Add ‘em up: 
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(b)   
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You pull on a 98.0 kg bag of wild bird seed and drag it across the deck.  If the coefficient of  friction for the bag on the deck is 0.445, what force must you apply to move the thing at a constant speed?
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A retired policewoman pushes on a 77.2 kg crate with a pole.  The pole makes an angle of 32.0( to the horizontal.  The coefficient of friction for the crate and the deck is 0.350. The policewoman exerts a force of 535 N.  What is the acceleration of the crate?
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7) A 20.0 kg cart with very low friction wheels sits on a table.  A light string is attached to it and runs over a low friction pulley to a 0.0150 kg mass.  What is the acceleration experienced by the cart?
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FBD’s:

We shall choose the direction of motion to be positive.  So for the cart, positive is to the right and for the weight positive will be down.  Okay?

Sum the forces on each object:

Cart: 
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Note that there is only one force acting on the cart in the 





horizontal direction.
Hanging mass:
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Two forces act on the hanging mass.

Both bodies experience the same acceleration.

We can add the two equations together.
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Note how the unknown tension canceled out, leaving us with a single equation with only one unknown, a thing we can now solve.
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8) 3 masses hang as shown, they are connected by light strings and your basic frictionless pulley.  (a) Find the acceleration of each mass and (b) the tensions in the 2 strings.
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FBD’s:

Key point:  the magnitude for the acceleration for each mass is the same.

For falling masses (left side) down is positive.  Up is positive on the upper mass.


m1 :          
m1g – T1 = m1a

m2 :          
m2g  + T1 – T2 = m2a

m3 :
  
T2 –  m3g = m3a

Add the equations and solve for the acceleration:

m1g  + m2g  – m3g  = m1a  + m2 a  +  m3a
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Find the tensions:
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