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Net force in all these cases is zero because each cart has an acceleration of Zero and F = ma
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C > B = D > F > E > A since a proportional to Fnet acting on the cart
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Rank these stones on the basis of the magnitude of the force the thrower is exerting on them at the
instant shown.

Greatest | 2 3 4 5 6 Least

OR. The magnitude of the force by the thrower is the same for all the stones but not zero.
OR, The magnitude of the force by the thrower is zero for all the stones.
OR. We cannot determine the ranking for the magnitude of the forces.

Please explain your reasoning.




image7.png
: ‘since the masses are all identical the net forces are proportional (o the
accelesations. Since there isonly one horizonal force aciing on the sion in cach case, his is the n
Jorce,so F=ma. The ranking ofthe forces is therefore the same asthe ranking of he accelerations.
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NTSB-CT7: CURLER PUSHING STONE—FORCE ON STONE
“The figuresbelow show two identcal curlng stones(the playing piecesin the sport of curling) that are
being pushed horizontaly by th thrower. The instanlaneous speed and acceleration of the 0 tones arc
‘given. The positive direction is to the right. Ignore the friction between the stone and the ice.
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Is the magnitude of the force that the thrower is exerting on the stone in Case A greater than, less
than, or equal to the magnitude of the force that the thrower is exerting in situation B?

Explain.
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Answer: The force in Case A i less than force in Case B since the stones have the same mass and
Uhere s a larger acceleraton in B. Ignoring fiction from the ice during this time since i i small
compared to he horizontal orce the thrower exers on the (one, we can USe F, ... =m0
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NT5B-RT9: 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
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Rank the acceleration of the cart at the labeled times.

Greatest Positive | 2 3 4 5 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,

and then uses this free-body diagram to generate a vector sum —

diagram as shown.
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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’t. | don’t
think we can use it to rank the other forces.

Cole: 1 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 (0). 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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Cole s correct. From the vector su diagram, we can generate two equations:
N+ T5ing= W, and Tcos8= 1. But we cannol compare the vrticalforces 1o the lension or the frction
force without more information.
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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
torce makes with the horizontal is the same in both cases.

Will the magnitude of the force on the block by the stick in
Case A be greater than, less than, or equal to the tension on the
block by the string in Case B?

Explain.

2 m/s I
> /ﬁ'
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(reater in case 8. —r e
Thefore rom e tick n the bock has a downard o

component n case A, and for the nt force inthe vertical
directon 10 b zero the normal force must be greater than the weight. In cas B, the tension in the
string has an upward vertcal component, and since the netvertical force is again zeo, he normal
Jorce must be les than the weigh. Since the weight of both blocks s he same, the normal force on the
block in Case A must be greater than the normal force on the block in case B. Snce the normal force
in Case A s reater,the friction force on the block by the lable i greaterin Case A than in case B.
And since the netorizontal force s 2o in both cases, he force o the block by thestick in Case A
must b greater than the tension on the block by the siing in case B.
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NT5B-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.

A free-body diagram is drawn for the block. The arrows in the

diagram correctly indicate the directions, but not necessarily the
magnitudes of the various forces on the block. A student makes i -
the following claim about this free-body diagram:

“The velocity of the block is constant, so the net force acting on
the block must be zero. Thus the normal force F, equals the
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.




image21.png
Answer: The statement is wrong. Since the block is not accelerating, there is no et force, and the sum
ofthe vertical forces i therefore zero and the sum ofthe horizontal orces s also zer. Thus the
horizontal component of F must be equa to the frictional force (Feos =), and the weight must equal
the normal force plus the vertcal component of the applied force F (W= F, + Fsing).
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NTSA-RT2: CARTS ONINCLINES—MAGNITUDE OF THE NET FORCE.
In each of the six fgures below, a cart that has 2 motor an brakes i raveling either up or down an
incline a aconstant speed. The carts ar identcal but they carry eithe a2 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 these situations on the basis of the magnitude of the net force acting on the cart.

Greatest ] 2 3 4 3

6

OR, The net force 1s the same but not zero for all the carts.

OR, The net force is zero for the carts.

OR. We cannot determine the ranking for the net force on these carts.

Please explain your reasoning.

Least
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NTSB-RT4: CURLER PUSHING STONE—FORCE ON STONE
“The figures below show six ideatical culin stones (he playing pieces in th sportof culing) that are
being pushed Horizontaly along the e by the thrower. For each sone. he nstantaneous velocity and
‘acceleration of the stones are given. The positve direction is o the right. Assume the ce is fricionless
for the curling stones.
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