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2010 AP® PHYSICS B FREE-RESPONSE QUESTIONS {Form B)

(PO Y o p—"
&—@
:«_ SM —
Fe Fe
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Two small objects, each with a charge of —4.0 aC, are held together by 2 0.020 w length of insulating string as
showa in the diagram above. The objects are initiaily az rest on 2 kerizontal, nonconducting frictionless surface.
The effect of gravity on eack object due 1o the other is negligible.

{a) Calculate the tension in the string.

{b) Mustrate the electric ficid by .Es_uwn_\n field w;ow for &w two objects on the following diagram,
!Iu!mwr = q.

The masses of the objects are my =0 Qua kg and m, = 0.060 kg, .;n string is now cut.

(¢} Caiculate the magnitde of the initial acceleration of each object.

(d) On the axes below, qualitatively sketch 2 graph of the acceleration a of the object of mass m; versus the
distance d between the objects after the string has been cut.
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{e} Describe qualitatively what happens to the speeds of the objects as time increases, assuming that the objects
remain on the horizonial, nonconducting frictionless surface.
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GO ON TO THE NEXT FAGE.
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2010 AP® PHYSICS B FREE-RESPONSE QUESTIONS (Form B)

mmu Spring Scale
;

Object in Air Object in Water

. (3 points}

An object is suspended from a spring scale fisst in 2ir, then in water, as shown in the figure above. The spring
scale reading in air is 17.8 N, and the spring scale reading when the object is completely submerged i water

is 16.2 N. The density of water is 1000 ke/m® . E
2g-16l=

(d) How would the absolute pressure at the bottom of the water change if the object was removed?

(a) Calcutate the buoyant force on the object when it is in the water,
(b) Calculate the volume of the o,&.narw
(¢} Calculate the density of the object.

Rk would increase. It would remain the same.

Kﬁ would decrease
Z 178k
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Justify your answer.
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GO ON TO THE NEXT PAGE.
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