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Friction WS


Friction

For each question below, draw the free-body diagram and resulting formula.
1. Determine the static frictional force when a 100 N force is placed on a 25-kg crate in the positive x-direction.  
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2. Determine the kinetic frictional force on a 25 kg crate when a 75 N force causes it to move at a constant speed in the positive x-direction at 1 m/s.  What is (?
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3. A wood crate with a mass of 25 kg is accelerated along a floor at 2 m/s2 with a force of 100 N.  Determine the frictional force.
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4. Determine the coefficient of friction in the previous question.
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Base your answers to question 5 through 9 on the information and diagram below.

A horizontal force of 8.0 newtons is used to pull a 20.-newton wooden box moving toward the right along a horizontal, wood surface, as shown.
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5. Starting at point P on the diagram, use a metric ruler and a scale of 1.0 cm = 4.0 N to draw a vector representing the normal force acting on the box. Label the vector FN. [1]
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6. Calculate the magnitude of the frictional force acting on the box. [Show all work, including the equation and substitution with units.] [2]

7. Determine the magnitude of the net force acting on the box. [1]

8. Determine the mass of the box. [1]

9. Calculate the magnitude of the acceleration of the box. [Show all work, including the equation and substitution with units.] [2]

10. Determine the rate of acceleration of a 25 kg wooden crate as it slides down a wooden ramp with a coefficient of friction, ( = 0.2.  The angle the ramp makes with the horizontal is 30(.  Draw the free-body diagram and clearly label all forces.



Determine the static frictional force when a 100 N force is placed on a 25-kg crate in the positive x-direction.  Clearly identify all forces acting on the crate.  
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11. Determine the kinetic frictional force on a 25 kg crate when a 75 N force causes it to move at a constant speed in the positive x-direction at 1 m/s.  What is (?
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12. A wood crate with a mass of 25 kg is accelerated along a floor at 2 m/s2 with a force of 100 N.  Determine the frictional force.
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13. Determine the coefficient of friction in the previous question.
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Solution to problem #10.






Fnet = Fg(||) - Ff

Fnet = Fg(||) - ( FN
Fnet = Fgsin( - (Fgcos(
Fnet = mgsin( - (mgcos(
Fnet = mg(sin( - (cos()

ma = mg(sin( - (cos()

a = g(sin( - (cos()

a = 9.81 m/s2(sin30( - 0.2cos30()

a = 3.2 m/s2

Note: The mass of the object and its rate of acceleration are independent of one another.  Consequently, the mass of does not affect the rate of acceleration of the object
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Fnet(y) = FN – Fg = 0 N


FN = Fg = mg = (25 kg)(9.81 m/s2) = 245 N





Fnet(x) = FA – Ff = 0 N


FA = Ff = 100 N
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Fnet(y) = FN – Fg = 0 N


FN = Fg = mg = (25 kg)(9.81 m/s2) = 245 N





Fnet(x) = FA – Ff = 0 N


FA = Ff = 75 N





Ff = (FN


( = Ff/FN = 75N/245N = 0.31
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Fnet(y) = FN – Fg = 0 N


FN = Fg = mg = (25 kg)(9.81 m/s2) = 245 N





Fnet(x) = FA – Ff 


ma = FA – Ff


Ff = FA - ma


Ff = 100N – (25kg)(2 m/s2)


Ff = 50 N
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Ff = (FN


( = Ff/FN = 50N/245N = 0.20
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