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NTSE-CT49: PERSON IN AN ELEVATOR MOVING UPWARD—SCALE READING

In the two cases shown below, a person is standing on a scale in an elevator. The elevators are identical,
and the person weighs 500 N. In both cases the elevator is moving upward, but in Case A it is
accelerating upward and in Case B it is accelerating downward.

‘Will the scale reading in Case A be greater than, less than, or the same as the scale reading in
Case B?

Explain.
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NTSD-WWT45: TENNIS BALL AND RACQUET—FORCE

A tennis player returns a serve. A physics student watching the match makes the following contention:
“While the ball s in contact with the racquet, the racquet exerts a larger force on the ball than the
ball does on the racquet because the racquet has to stop the ball and then reverse its motion.”

‘What, if anything, is wrong with this contention? If something is wrong, explain the error and how

to correct it. If this contention is correct, explain why.
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NTSF-RT55: BOXES ON ROUGH VERTICAL SURFACE—NORMAL FORCE ON WALL
Boxes are held at rest against rough vertical walls by forces pushing horizontally on the boxes as shown.

A B c
200N 200N 100N
— 10N — SON — 0N
D E F
150N 150N 150N
— 10N — 0N — 5N

Rank the magnitude of the normal force exerted on the walls by these boxes.

Greatest 1 2 3 4 5 6 Least
OR, The magnitude of the normal force exerted on the wall by these boxes is the same
but not zero. —

OR, The magnitude of the normal force exerted on the wall by these boxes is zero. .
OR, The ranking for the magnitudes of the normal forces cannot be determined. -

Explain your reasoning.
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NTSB-WWT23: PULLING A BLOCK ACROSS A ROUGH SURFACE—FORCE RELATIONSHIPS
A person pulls a block across a rough horizontal surface at a

constant speed by applying a force F at a slight angle as shown. A2
A free-body diagram s drawn for the block. The arrows in the v
diagram correctly indicate the dircctions, but not necessarily the v F

‘magnitudes of the various forces on the block. A student makes  fi - & —
the following claim about this free-body diagram:

“The velocity of the block is constant, 5o the et force acting on W
the block must be zero. Thus the normal force F, equals the v

weight W, and the force of friction f, equals the applied force F.”

‘What, if anything, is wrong with this statement? If something is wrong, identify it and explain how
to correct it. If this statement is correct, explain why.
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NT5B-RTO: TIME-VARYING FORCE ON A CART—ACCELERATION
‘The graph below shows the net force in the x-direction acting on a cart as a function of time.

A Force in x-direction

Time

/

Rank the acceleration of the cart at the labeled times.
Greatest Positive | 2 3 4 H 6 Greatest Negative
OR. The acceleration of the cart is the same but not zero for all these times. —
OR. The acceleration of the cart is zero for all these times. —
OR, The ranking of the acceleration of the cart cannot be determined. _

Explain your reasoning.
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NT5B-CCT19: BLOCK MOVING AT CONSTANT SPEED—FORCES ON BLOCK
A student uses a string to pull a block across a table at a constant

speed of 2 meters per second. The string makes an angle & with the

horizontal. A second student makes a free-body diagram of the block, 5
and then uses this free-body diagram to generate a vector sum
diagram as shown. —

Ton block by sring
Non block by table pystring

Ton block by siing

—— Won block by earth
Jomtioc vy bt N,
on iock vy e

Won block by earth

Jon block by tavle

‘Three students are comparing the magnitudes of the forces in the vector sum diagram:

Anja:  The vector sum diagram allows us to compare the magnitudes of all four forces: The weight is
the largest, then the tension, then friction, then the normal force.

Barb:  Well, the weight is definitely greater than the normal force. But there should be a net force to
the right in the vector sum because that’s the way the block is moving, and there isn'r. I don’t
think we can use it to rank the other forces.

Cole:  I'think we can use it to say that the weight is greater than the normal force. Also, the tension is
‘greater than the friction, since the friction is the same length as the dashed line, and this is
equal to the tension times the cosine of theta (6). But we can’t compare the vertical forces with

the horizontal ones.
‘Which, if any, of these students do you agree with?
Anja Barb Cole None of them.

Please explain your reasoning.
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NTSB-WWT20: VELOCITY Vs. TIME GRAPHS—NET FORCE

‘These graphs below show the velocity versus time for two identical train engines on a straight track. A
positive velocity indicates that the engine was traveling east. The scales on both axes are the same for the
‘eraphs. On each graph a point is marked with a dot.

A gvelocin B pveleiny

Time Time

A student who is asked how the net force acting on the engine in graph A at the identified point compares
to the net force acting on the engine in graph B states:

“I think that B has the larger net force since the net force on A at the identified point s zero.”

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

entify
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NT5B-CT21: BLOCKS MOVING AT CONSTANT SPEED—FORCE ON BLOCK

In both cases shown, a block is moving to the right across a rough
table with a constant speed of 2 m/s. The tables and the blocks are —
identical. In Case A, the block is pushed with a stick and in Case
B, the block is pulled with a string. The angle that the applied -
force makes with the horizontal is the same in both cases.

the magnitude of the force on the block by the stick in Case A

Case A be greater than, less than, or equal fo the tension on the

block by the string in Case B? 2mis T
e T

Explain. —=__-10__
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NTSF-CCT56: PULLING BOX OVER ROUGH HORIZONTAL SURFACE—NORMAL FORCE BY SURFACE

A rope that makes an angle of 30" with the horizontal is attached to a 50N 4ON,
box that is moving along the floor. The force applied by the rope is 40 N. /

‘The coefficient of static friction between the box and the floor is 0.6 and

the coefficient of kinetic friction is 0.4. Four students are discussing the SoN

‘normal force exerted on the box by the rough floor for this situation:

Aiko:  “The normal force is 50 N since that is the weight of the box.
The normal force makes a Newton’s Third Law pair with the weight.

Bahit:  “But in this case there is also an upward force of 40 N by the rope. The normal force is
only I0N.”

Chloe:  “Actually it is only a part of that 40 N force that i acting upward. We'd have to use
trigonometry to figure out how much, and then subtract this from the weight o get the
normal force.”

Delbert:  “We can't figure out the normal force until we know the acceleration. The greater the
acceleration, the less the normal force will be.”

Which, if any, of these students do you think is right?

Aiko Bahir Chloe Delbert None of them

Explain your reasoning.
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NTSE-CT50: PERSON IN AN ELEVATOR MOVING DOWNWARD—SCALE READING

In the two cases shown below, a person is standing on a scale in an elevator. The elevators are identical,
and the person weighs 500 N. In both cases the elevator is moving downward, but in Case A it is
accelerating upward and in Case B it is accelerating downward.

A B

$oesos T
Py o—

the scale reading in Case A be greater than, less than, or the same as the scale reading in
Case B?

Explain.




