








(A) The center of the central bright spot is

(B) The center of the central bright spot is

filled with an ideal gas. In different trials of an

following best describes how known quantities



held close to but does not touch one side of a

is removed. The rod is then moved far away

(C) The net charge is zero, and the sphere is

slope of the best-fit line is equal to

vertical intercept of the best-fit line is

vertical intercept of the best-fit line is



in the wire would induce a constant, clockwise





(A) The magnitude of the net force approaches zero as r decreases.
(B) The magnitude of the net force always increases as r increases.









their respective radii r. The capacitors have the
same plate separation d but have different
values of r. The student creates a graph that can

best indicates the quantities graphed and the



17. The original setup is modified so that each

crystal. The new spacing between adjacent





21. Which of the following best describes the
motion of the piston and the average kinctic



23. Three charged spheres are placed at the corners



indicates the beam the student should use to

of the light as the light is ieflected from



the bottom of the tank. One side of the tank has

approximately equal to the speed of the water
exiting the tank at the instant shown?

respectively. The average kinetic energies of the





(B) Correct, because the pressure due to molecular collisions on the bottom surface of the block increases

(C) Incorrect, because the pressure difference due to molecular collisions on the top and bottom surfaces of

(D) Incorrect, because the pressure difference due to molecular collisions on the top and bottom surfaces of



that could be plotted to create the graph?







36. At the instant shown, a proton and an alpha

into the page in the -z-direction. The
magnitudes of the forces exerted on the proton

-and the alpha particle by the magnetic field









the center of an adjacent dark spot is y. Which



greater than the work function of the metal. Each of the following figures represents the cross section of the
sphere with a possible distribution of excess charge on the surface of and inside the sphere after the photons



45. The figure shows water that flows in a

with initial speed vy toward the ground. After the

water has fallen a distance h, the cross-sectional



the plate to ground immediately after the

(B) The plate and disk attract each other as the

(C) The plate has a net charge of zero when the

(A) The net force exerted on the sphere is zero.



added into the circuit? Select two answers.

statements are correct? Select two answers.

(C) The net charge of the atom changes by
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.

Matching supplied third-party answer material; not official scoring.



1D 2B 3D 4D 5B 6A 7A 8B 9D 10C 11B 12A 13B 14B 15D 16B
17B 18B 19B 20D 21D 22B 23C 24A 25D 26D 27B 28C 29A 30D
31C 32B 33C 34B 35B 36B 37D 38C 39B 40B 41D 42D 43C 44C
45D 131CD 132BC 133AB 134CD 135BD

1、（a）1 3 2

The wavelength is directly proportional to the speed of the wave。c>vf>vb,soλa>λf>λb

(b) (i)�b = 푎푟푐���(
��
푐
����푎) or sinθb =

vb
c sinθa

(ii)�� =
����푎
�����

(C)

2、

(a) 1 2 1
Because X Z is located in the trunk circuit, the trunk current is equal everywhere, and Y is
located in the branch circuit, and the branch current is less than the trunk current.

(b) （i）IX =
�
8R

（ii）�Y =
�
4�

（c）



（d）Incorrect,because PX=P1,butPY=2P1

3、

(a) The direction of the force can be judged according to the left-hand rule, the direction
of the current and the direction of the magnetic field, and the forces on the left and right
wires are balanced with each other.

(b) R = εωB
Fscale

(c) Connect the resistor R to the power supply and assemble it as shown in the figure.
Change the supply voltage, record the voltage and the corresponding F. When you make
an image of the voltageε about Fscale, the slope is the resistance of R.

(d)



(e) the slope is the resistance of R.

4、

（a）∆P = 5
9mv1

（b）

（c）�4 + �푔�+ 1
2��4

2 = �5 +�푔ℎ+
1
2��5

2

and H >h,�4 =
16
9 �5 ,so �4 < �5


	Section I - MCQs
	Written-response questions
	Appendix - answers and scoring

