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Force diagrams with acceleration

A 20 kg mass is allowed to accelerate down a frictionless 15° ramp.
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Draw a force diagram for the biock.
Determine the value of force of earth that causes the b!ock {0 accelerate.
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What is the acceleration of the block down the ramp?
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Assuming the block starts from rest, h v(( ong will it take for the block {o slide 30 m?
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An applied 25 N force pushes on a 5.0 kg block restingon a fnct:oniess horizontal
surface. The force is directed downwards at an angle of 20°.

a. Draw a force diagram for the block.

b. Determine honzontai component of the applied force.
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c. Whatis the acceleraﬁcq of the biock? =
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d. What is the normal force on the block? 3
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3. A70.0 kg box is pulled by a 400 N force at an angle of 30° to the horizontal. The
force of kinetic friction is 75.0 K. Draw the force diagram for the box.
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What is the acceleration of the box?

Y. €, v me
TR TV TR i m e
Ty 4 =15 1o a —=

4. A block is pulled up a ramp as shown in the diagram below. Assume that the ramp is
frictionless. Draw the force diagram for the block on the ramp.
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What is the component of the force of earth acting against the tension force?
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What is the acceleration of fhe block?
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5. Repeat problem 4, except now, assume there is a frictional force acting on the block
on the block which is 25.0 N. '
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L. Using his hockey stick, a hockey player exerted a force of 80 N on a puck of mass 0.5 kg,
a. What will the acceleration of the puck be while the hockey stick is in contact with it?
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b. Ifthe stick applies that force for approximately seven tenths of a sccond, what will the speed
of the puck be as it loses contact with the hockey stick?
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2. Alady applies a 100 N force to lift a grocery bag weighing 75 N. What is the acceleration of that
grocery back as it is moves upward? , % R
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3. Ablock that weighs 2000N is accelerated uniformly on a horizontal surface at 8 m/s%. The force of
friction between the block and the surface is 27.4 N,

a. How much force is being exerted horizontally on the block?
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b. How much force would be required fo lift the block upward with an acceleration of 8 m/s*?
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4. Arocket is powered upward by an engine thrusting force of 12,000N. If the resulting upward
acceleration is 6.4 m/s®, what is the rocket’s mass?
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5. A person who has a mass of 75 kg is lowered with a rope dgwna well. The rope being used can

support a maximum of 595 N. What is the minimum rate the person must accelerate downward so
the rope does not break? o
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