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(2) Is the power generated by Amanda’s car while speeding up greater than, less than, or the
same as the power generated by Bertha's car while speeding up?

Explain.
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NT6F-BCT48: Box PULLED ON SMOOTH SURFACE—BASsIC ENERGY BAR CHART
A 100-N box is initially at rest at point A on a smooth (frictionless) horizontal surface. A student
applies a horizontal force of 80 N to the right on the box as shown.
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Complete the qualitative energy bar chart below for the earth-box system before and after
the box has moved a horizontal distance of 5.0 m. Put the zero point for the gravitational
potential energy at the surface.
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Initial Energy + Work = Final Energy
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NT6F-BCT50: LIFTED Box MoviNG UPWARD |—BAsIC ENERGY BAR CHART
A 100-N box is initially 0.40 m above the surface of a table and is moving upward
with a kinetic energy of 80 J. A man is applying a constant upward vertical force
of 80 N with his hand to the box as shown.

Complete the qual energy bar chart below for the earth-box system
before and after the box has moved upward a distance of 1.0 m. Put the zero
point for the gravitational potential energy at the surface of the table.
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NT6F-BCT57: Box ATTACHED TO A SPRING |—ENERGY BAR CHART
A 40-N box initially held at rest is pulled a distance of 2 m upward by a
constant upward vertical force of 90 N. The box is attached to a spring with
a stiffness of 20 N/m that is initially not stretched or compressed.

Complete the energy bar chart for the earth-box-spring system for this
process.
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NT6E-RT38: BLOCKS ON STRETCHED HORIZONTAL SPRINGS—POTENTIAL ENERGY

In each figure below, a system consisting of a block attached to the end of a spring is resting on a
frictionless surface. The blocks are moved to the right so that the springs are stretched by the
distance given in the figure. The mass and spring constant are also given for each system.
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:ms on the basis of the potential energy of the stretched spring-block

Greatest 1 2 3 4 5 6 Least

OR, The potential energy of the spring-block systems will be the same but not zero. _
OR, The potential energy of the spring-block systems will be zero for all these systems. ~ __
OR, We cannot determine the ranking for the potential energy of the spring-block systems. __

Plea

explain your reasoning.
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NT6E-RT36: STACKED BLOCKS SETS V—GRAVITATIONAL POTENTIAL ENERGY

Shown below are stacks of various blocks. The masses are given in the diagram in terms of M, the
‘mass of the smallest block. Each block has the same height and has its center of mass in the
center of the block. Consider the zero point for the gravitational potential energy to be at the
height of the center of mass of the lowest block.
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Rank the gravitational potential energy of each stack.
Greatest 1 2 3 4 s Least

OR, The gravitational potential energy of each stack is the same. _

OR, The ranking for the gravitational potential energy of the stacks cannot be
determined. _

Explain your reasoning.
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NT6D-QRT30: SIGNS OF KINEMATIC QUANTITIES—LOCATION, VELOCITY, & KINETIC ENERGY

Eight possible sign combinations for the instantaneous position, velocity, and acceleration of an object are
iven in the table below. Above the table is a coordinate axis that shows the origin, marked 0, and that
indicates that the positive direction is to the right. The three columns on the right-hand side of the table
are to describe the location of the object (either left or right of the origin), the direction of the velocity of
the object (either toward or away from the origin), and what is happening (o the kinetic energy of the
object (either increasing or decreasing) at the given instant. The appropriate descriptions for the first case
are shown.

Complete the rest of the table for the location, direction of the velocity, and Kinetic energy of the
object.
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NT6F-CT43: BLOCK WITH COMPRESSED SPRING ON A RAMP—HEIGHT UP RAMP

Two blocks are placed on a frictionless ramp and held against a spring that is compressed one-
half meter. (The mass of the blocks and force constant of the springs are also given for each
system.) The blocks are then released from rest, and the compressed spring causes the blocks to
accelerate up the ramp while in contact with the blocks. At the instant shown, the blocks are just
about to lose contact with the end of the spring.

CaseB 5.

Is the height that the block travels up the ramp greater in Case A, greater in Case B, or the
same in both cases?

Explain.
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NT6F-RT39: ARROWS SHOT FROM BUILDINGS—FINAL SPEED

In each case below, an arrow has been shot from the top of a building either up at a 45° angle,
straight out horizontally, or down at a 45° angle. All arrows are identical and are shot at the same
speed, and the heights of the buildings and the direction the arrows are shot are given. Ignore air
resistance.
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Rank these arrows on the basis of their speeds just before they hit the ground below.
Greatest 1 2 3 4 s 6 Least

OR, The speed is the same for all these arrows but not zero.

OR, The speed is zero for all these arrows.

OR, We cannot determine the ranking for the speeds of the arrows.

Please explain your reasoning.
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NT6G-CT69: CAR RACE—WORK AND POWER
Amanda and Bertha are in a car race. Their cars have the same mass. At one point in the race,
they both change their speeds by 10 m/s in 2 seconds. Tgnore air friction.
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(1) Is the work that Amanda’s car does while speeding up greater than, less than, or the
same as the work that Bertha’s car does while speeding up?

Explain.




