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3. From the starting height to the final height, the work done on Block A by the
gravitational force s

a) greater than the work done on Block B by the gravitational force.
b) less than the work done on Block B by the gravitational force.
©) equal o the work done on Block B by the gravitational force.

Explain.

(c) Since the dot product of the weight and the displacement is equal to the negative of the
weight times the change in height for both blocks, the work done on the two blocks is the
same.

4. The speed of Block A as it crosses the lower dashed line is

a) greater than the speed of Block B as it crosses the lower dashed line.
b) less than the speed of Block B as it crosses the lower dashed line.
) equal to the speed of Block B as it crosses the lower dashed line.

Explain.
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(c) Using the work-kinetic energy theorem, both blocks have the same work done by the earth,
the same net work, the same change in kinetic energy, and thus the same speed as they pass the
dashed line.

5. Block A will cross the lower dashed line

a) before Block B.

b) afier Block B.

) at the same time as Block B.
Explain.

(a) Block A will cross the lower dashed line before block B because there is a greater net force
on it and therefore a greater acceleration. Both blocks start at rest and reach the same final
speed so the one with the greater acceleration has to do so more quickly.
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NT6B-RT14: VELOCITY vS. TIME GRAPHS FOR IDENTICAL OBJECTS—WORK DONE
Shown below are graphs of velocity versus time for six identical objects that move along a
straight, horizontal, frictionless surface. A single external force acts on each object.
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Rank the work done on the objects by the external force during the 4
shown.

Greatest 1 2 3 4 5 6 Least

OR, The work done is the same but not zero for all these situations.

cond time interval

OR, The work done is zero for all these situations.
OR, We cannot determine the ranking for the work done for these situations.

Please explain your reasoning.

Answer:A>C=D=F>B=
From the work-kinetic energy theorem, the work done on the object is equal to the change in
kinetic energy of the object. So if we rank the change in kinetic energy of the objects, the
ranking of work done by the external agents will be the same. The change in kinetic energy
will be proportional to the change in the square of the velocity. The change in the square of the
velocity is the same for B and E but is negative.
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NT6B-RT15: VELOCITY Vs. TIME GRAPHS FOR DIFFERENT OBJECTS—WORK DONE

Shown below are graphs of velocity versus time for six objects that move along a straight,
horizontal, frictionless path. A single external force acts on each object. The mass of each object
is given.
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Rank the work done on the objects by the external force during the 4-second time interval
shown.

Greatest 1 2 3 4 5 6 Least

OR, The work done is the same but not zero for all these situations.
OR, The work done is zero for all these situations.
OR, We cannot determine the ranking for the work done for these situations.

Please explain your reasoning.

Answer: E=F>C>A=D>B.
From the work-kinetic energy theorem, the work done on the object is equal o the change in
kinetic energy of the object. So if we rank the change in kinetic energy of the objects, the
ranking of work done by the external agents will be the same. The change in kinetic energy
will be proportional to the change in the square of the velocity. The change in the square of the
velocity is zero for C, D, and F. The change in the square of the velocity is the same for B and
E but is negative so the larger mass will have the least work done.
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NT6B-CCT16: BLocks SLIDING DowN FRICTIONLESS RAMPS—WORK BY THE NORMAL
Force

Two identical blocks are released from rest at the same

height. Block A slides down a steeper ramp than Block B. -
Both ramps are frictionless. The blocks reach the same final Block A
height indicated by the lower dashed line. Three students
comparing the work done on the two blocks by the normal AN - Finish
force state:

Annika:  “1 think the normal force doesn’t do any work on
cither block. The force on the block by the ramp is perpendicular to the ramp, and the
displacement is parallel to the ramp. So the ot product is zero.”

BoBae:  “Work s force times displacement. The work done on Block A is negative, while the
work done on Block B is positive, because the displacement for B is in the positive
direction, while the displacement for A is in the negative direction.”

Craig:  “Since work is force times distance, and the distance the block travels is greater for
Block B, the work done is greater for Block B.”

Which, if any, of these students do you agree with?
Annika BoBae Craig None of them,

Please explain your reasoning.

Annika is correct. Work is a dot product of force and displacement, and if the force is
perpendicular to the displacement, the work done by that force is zero.
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NT6B-CCT17: BLOCKS SLIDING DOWN FRICTIONLESS RAMPS—WORK BY THE EARTH
Two identical blocks are released from rest at the same
height. Block A slides down a steeper ramp than Block B. Blocka - Start
Both ramps are frictionless. The blocks reach the same final

height indicated by the lower dashed line. Three students are
comparing the work done on the two blocks by the
gravitational force (the weight of the blocks):

Asmita:  “Work is the dot product of force and displacement, and the weight is the same since
the blocks are identical. But Block B travels further, so more work is done on Block B
by the gravitational force than on Block A.”

Ben: “Both blocks fall the same vertical distance, so the work done is the same.”

Cocheta:  “By Newton's Third Lavw, the force exerted on the block by the earth is exactly
cancelled by the force exerted on the earth by the block. The work done is zero.”

Danae:  “The dot product depends on the angle that the force makes with the displacement. If
we put the displacement and force vectors tail-to-tail, the angle is smaller for Block B
than for Block A, and so the work done is greater.”

Which, if any, of these students do you agree with?
Asmita Ben Cocheta Danae None of them

Please explain your reasoning.

Ben is correct. Work is the dot (scalar) product of force and displacement, and the force in
both cases here is straight down. The work done by the earth is equal to mgLcos8, where Bis
the angle that the ramp makes with the vertical and L s the distance traveled down the ramp.

But Leos@is also the vertical distance between the dashed lines, which is the same for both
blocks.
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NT6B-QRT18: BLOCKS SLIDING DOWN FRICTIONLESS INCLINES—WORK AND ENERGY
Two identical blocks are released from rest at the same height at
the same time. Block A slides down a steeper ramp than Block B. - - - Start
Both ramps are frictionless. The blocks reach the same final Block A
height indicated by the lower dashed line.

1. From the starting height to the final height, the work done
on Block A by the normal force from the ramp

a) is zero.

b) is negative.

<) is positive.

d) could be positive or negative depending on the choice of coordinate systems.

Explain.

(a) The normal force is perpendicular to the displacement, so the work done by the normal
Jforce is zero.

2. From the starting height to the final height, the work done on Block 4 by the
gravitational force (the weight)

a) is zero.

b) is negative.

<) is positive.

d) could be positive or negative depending on the choice of coordinate systems.

Explain.

(c) The angle between the weight and the displacement is less than 90°, so the work done by the
earth is positive.




