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B3-RT06: CARTS ON INCLINES—NET FORCE

Carts that have a motor and brakes are traveling either up or down inclines at constant speeds. The carts are identical
but they carry either a 2 kg or 4 kg load and are on one of two inclines. Incline angles, cart masses, and speeds are
given in each figure.
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Rank the magnitude of the net force acting on the cart.

OR

1 2 3 4 All All Cannot
Greatest Least the same  zero  determine

Explain your reasoning.
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B3-WWT43: BOX ON INCLINE—FORCES
A heavy box is sitting at rest on an incline. There is friction between the box and the incline, and a rope is pulling on
the box in a direction up and to the left, parallel to the incline. A physics student draws the free-body diagram below

right for the box.

Rope Ton box by rope Noaboxby incine

Toninclinebybox

Won box by Barth

‘What, if anything, is wrong with this student’s free-body diagram? If something is wrong, explain the error
and how to correct it. If this free-body diagram is correct, explain why.
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B3-CRT45: SUITCASE SLIDING DOWN RAMP AT CONSTANT SPEED—FORCES ON SUITCASE
A suitcase is moving at a constant speed as it slides down a ramp angled at 45° to the
horizontal.

Draw a free-body diagram below, labeling and defining all the forces on the suitcase.
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B3-RT51: CAR AND BOAT TRAILER ON AN INCLINE—FORCE DIFFERENCE
All the trailers and cars shown are identical, but the boat trailers have different loads. The inclines are all identical.
In each case, the accelerations and velocities are given for the instant shown.
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Rank on the difference between the strength (magnitude) of the force the car exerts on the boat trailer and
the strength of the force the boat trailer exerts on the car.

OR
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Explain your reasoning.
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B3-CT65: BLOCK HELD ON SMOOTH RAMP—WEIGHT AND NORMAL FORCE
A block is tethered to a frictionless ramp by a horizontal string as
shown. The block is at rest.

Is the normal force exerted on the block by the ramp (i) greater
than, (ii) less than, or (iii) equal to the weight of the block?

Explain your reasoning.
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B3-WWT66: TWo BLOCKS AT REST—NORMAL FORCE

The two blocks are identical and both are at rest. A student comparing
the normal force exerted on the block by the surface in the two cases
states:

“Since both blocks are identical. I think the normal forces are the same

because in each case the normal force will be equal to the weight.”

‘What, if anything, is wrong with this contention? If something is wrong, identify it and explain how to correct
it. If this contention is correct, explain why.




