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25. In a region of space, there is an electric poten- —

tial field with isolines as shown in the figure.

Which of the following is the most accurate
description of the electric field in the region?

(A) An electric field is directed to the left with
a uniform strength of 3 V/m.
(B)) An electric field is directed to the left with

~y-€d

27. An electron of charge -¢ and mass m is
launched with a velocity of v, through a
small hole in the right plate of a parallel plate
- capacitor toward the opposite plate a distance

d away. The electric potential of both plates

are equal in magnitude, but opposite in sign

.. gﬁ a uniform strength of 75 V/m. = V'as shown in the figure. What is the kinetic
| ’f d (C) An electric field is directed to the left that energy of the electron as it reaches the left
increases-in-streneth from left to nght with plate:
3N an average value of 75 V/m. A oy 2V
. 0";{ 0 (D) An electric field is directed to the-sight-that (&) 2o '
Trcreases instrength from right to left with (B) Zmw,
an average ’.va.lue of -75 V/m. (S Ao, + W
A~ éw_ﬂrﬂmwmm - e (D) é"m?/o . 2 %
’ : 4 J - N =4V ="V =2y = Ly
< > < > < > < >
26. Which of the following correctly represents the |
relationship between the electric field strengths
at locations 4, B, and C? R @ =)
R
(A) EA > EB > EC "B & B Q.C’\ d ‘VOCSZ_WT‘ '
E,=Ez>E. ’ . | R .
(C) EB>EA>EC C & C@_ﬁu\ \r { 2)———
(D) Ez> E, = E. ’ |
A - 5&)&@6* 28. The circuit shown in the figure consists of three
“' identical resistors, two w0 ammeters, a battery, a
capacitor, and a switch. The capacitor is initially
uncharged and the switch is open.
What happens to the readings of the amme-
ters immediately after the switch is closed?
) ?)Q; b { Ay | A,
Qd 7 J 2% (A) decrease deerease_.
AN \(@ ';;6? | decrease sta:jf-fhﬁame
O : (C)Ndecrease increase
..c,%‘)’ D) stay-the-same stay-the-same
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Number of Resistors Power Delivered to
Connected to the Battery | the Resistors (W)
1 5.00 .
__ 2 250  ©
3 1.67
4 1.25
5 1.00

29. A student connects a single resistor to a 10-V bat-
tery and takes measurements to find the power
delivered by the battery to the resistor. The student
then adds another resistor to the circuit and meas-
ures the power delivered to both resistors. This

,’ﬁ.’; process is repeated, adding one resistor at a time,
Q-Q,? ‘& until the battery is connected to five resistors. The
NN dara from the experiment is given. Which of the
R following can be concluded from the data?
ﬁ‘{g &?7 /(A)/ The resistors are all identical and are con-
D nected in+parattet:
- (B) 'The resistors are all identical and are con-
" g nected in(series.>

X~ Q* _1H(C) The resistors are not identical, but they
& (') must be connected inCseries?
N\ q ! @ f'fB)f The resistors are nonohmic and how they
{7 1 % o are connected cannot be determined.

o €,

=

9 % 1 30, An electronics manufacturer needs a 1.2-£) resis-
(5 g 1 tor for a phone it is designing. The company has
%’Qé 7 ’{ ' calculated that it is less expensive to build the

1.2-Q resistor from cheaper 1-2 and 2-{2 resis-

tors than to purchase the 1.2-Q resistor from a

supplier. Which of the following resistor arrange-
ments is equivalent to 1.2 Q and is the most

effective method to construct the 1.2-£2 resistor:

2 £)
2 ()
(A) 1) 2 ()

31. Which of the following shown in the figure will

cause current flow in the wire loop?
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| }Pﬂ/ rotating a magnet along its vertical axis

above a loop of wire as indicated with arrow D
L

\-.-‘
movmg a magnet from above a loop of erex 'y,
"= 10 the right as indicated with arrow B

(C) moving a loop of wire to the right in a uni-

form magnetic field as indicated by arrow C

moving a loop of wire to the right along a

long current-carrying wire as indicated by

arrow D

,.r-’

32. Under which of the following conditions would
it be appropriate to neglect the gravitational

e i —

force on a charge in a magnetic field?

e ey I S

A) G << Mo X \"3@5\
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33. A child playing with two magnets places them
close together and holds them in place to keep

them from moving, as shown in the figure.

Magnet A hasa larger magnetic field and a larger
mass than magnet B. What will happen when
the magnets are released and free to move?

e ——

o

(A) Magnet A will not move, while magnet B
will accelerate away because magnet B is
smaller.

(B) Magnet A will accelerate away more slowly

" than magnet B because magnet B exerts a

=, smatlerforee-on magnet A.

) Magnet A will accelerate away more slowly

~ than magnet B because magnet A has a

larger mass,

Both magnets will accelerate away at the

same-rate-because the force between them

AT '—'m.‘_—m___._‘:______ A ——

will be the same magnitude. Fet |

(L7

(D)

o)

J| o

34. A charge +Q is positioned close to a bar magnet
as shown in the figure. If the charge is experienc-

o i, WA e e T

ing a force into the page, which way must the
charge be moving?

) to the right

| to the left
toward the top of the page
out of the page

©)
(D)
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35. You were absent when your AP Physics 2 class
performed a lens lab. When you return to
school, the teacher says to get the data from a
friend and complete the assignment of calculat-
ing the focal length of the lens used in the lab.
Your friend hands you the graph shown in the
figure where 4, and 4, are the object and image
distances. Which of the following is equal to the
focal length of the lens?

r——
e ———— =

) the y-intercept of the best-fit line

B) ) the inverse of the y-intercept of the best-fit
- line

(C) the slope of the best-fit line

(D) the inverse of the slope of the best-fit line
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36. A scientist is using an electron microscope to study

the structure of viruses ranging in size from 20 to
300 nm. The scientist must adjust the accelerating
potential of the microscope to create an electron

of the proper speed and wavelength to produce a
detailed image of the virus. Which of the following

graphs best depicts the relationship between accel-
erating voltage and the wavelength of the electrons?

(A) W. W

FMI’"
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37. A photon of wavelength A collides with a sta-

A

tionary electron glancing off at an an angle of 6,
while the electron moves off with an angle of ¢
measured from the original path of the photon
as shown in the figure. Which of the follow-
ing statements correctly states the effect on the
wavelength of the scattered photon and why?

| (A) The wavelength of the scattered photon
ke \:‘-'-('-—f deereases because the photon transfers
A

energy to the electron in the interaction.
(B) The wavelength of the scattered photon

LETH decreases because the photon transfers
momentum to the electron in the interaction.

(C) The wavelength of the scattered photon
remains—the—same because the photon is

aCtlng dsS d ParthIe dul‘lng the COI].ISIOI].
(€ ) ;The wavelength of the scattered photon

increases because the photon transfers
energy to the electron in the interaction.

Weight Water
Line
K~
Styrofoam

38. A mass is fixed to the top of a Styrofoam block
that floats in a container of water. The mass

is large enough to make the water line flush >
with the top of the Styrofoam as shown in the "é\%Q\} {
figure. What will happen if the Styrofoam is @}}2 v
inverted so that the mass is now suspended {Jcﬂﬁl .
under the block? i ““i‘(i\
m The whole contraption sinks. v

/QB‘)/ The contraptlon floats with the waterline \ \© 02‘(;_ >
(still | the topef the Styrofoam. o ‘DQ: g 2
@ The contraptlon floats with the waterline 4C

~ below the top of the Styrofoam. AP
" It is impossible to determine without know- ‘7&

ing the density of the mass and Styrofoam.

A A
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39. Three beakers of different sizes are filled with

water as shown. Each beaker has a rubber stop-
per of the identical size and shape fitted to a
drain hole in the side. Which correctly ranks
the force applied to the stoppers by the water?

(M) X=Y=2Z .
B) X>Y=2Z F=PA

C) X>Z>Y

D) Z>Y =X ?:EJ*PSh

30cm
30cm

15cm
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40. A person can stand outside on a cold day for
hours without ill effect, but falling into a cold
lake can kill a person in a matter of minutes.
Which of the following is the primary reason for
this phenomenon? “{ii‘

gt N

age, moving faster than those of the sur- {‘@tn

roundings. | 5\{5:"

. ({15" (B) Thermal energy moves from high concen-) 9+,

X X tration areas (hot) to low concentration @
GO

areas (cold).

(C) As heat flows out of the person and warms\
the fluid surrounding the person, the ¥

- warmer fluid rises, allowing fresh cool fluid “(a*?

to come in contact with the person and

~. Increasing the rate of heat transfer.

' Water has more molecules per volume than air,

 increasing molecular contact with the person.

| '(‘QQ-*
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41. A sample of gas can be taken from an initial
- pressure £ and volume Vj to a final pressure
and volume along either path 1 or 2 as shown

in the figure. Your lab partner states: “Moving
along either path won’t make any difference
because both paths start and end at the same
places. So, everything about the gases during
both processes 1 and 2 will be the same.”

- Which of the following is a proper analysis of

your lab partner’s statement?

,-—(ﬁ' The change in temperature is the same, but the
change in internal energies will be different.

@ The change in internal energies will be the
same, but the thermal energy transferred to
the gas will be different.

(C) The thermal energy transferred to the gas

will be the same, but the work done by the
gas will be different.

(D) The work done by the gas will be the same, but
the change in temperature will be different.

AN Sa, W= avee undey
¢ urve

A | move wﬂ“‘b

(A) The molecules of the person are, on aver}\ 333:“

o‘( N\ (:

42. A glass lens of focal length = 80 cm in air is

submerged in oil. How will submerging the lens
in oil affect the focal length of the lens and why?

) > 80 cm because there is now a smaller

change in velocity as light passes from oil
into the glass.

(B) 4= 80. cm because the index of refraction

of glass has remained unchanged by placing
the lens into the oil.

-
'.r
."'\1-‘

%;5:5} (C) £=-806-em because the shape of the lens has

remained unchanged by placing the lens
into the oil.

D) f < 80 cm because light travels slower in
oil.

| Card

|

Lens

|

Screen

43. A lens is placed between a doll and a white

sheet of paper in such a way as to produce an
image on the paper. On the side of the lens
facing the doll, a dark card is slowly lowered
to cover the lens as shown in the figure. Which
of the following correctly explains what will

happen to the image of the doll?

£ ,,(aé\f)"’ﬂs the descending card blocks more and
more of the lens, the focal-point-of-thelens
shifes This causes the image to become
Increasingly blurry until the image disap-
pears from the screen.

_,,.(—fB')’/The Image remains clear, but the head of
the doll in the image-disappears—first; fol-
lowed by the feet, as the light from the top

of the object is blocked before the light
_Jrom the feet.

AE) The image remains clear, but since the
" doll projects an inverted real image on the

~witldisappear—from-
the head last, as light
from the object is blocked.

‘ (D)\:\ As the card blocks light from the object, the

image remains clear but becomes increas-
ingly dim until the image disappears.

J

view first, followed

by
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2C+H->5N+7 Questions 46—50: Multiple-Correct ltems
44, Which of the following expressions correctly — Directions: Identiﬁz@&z@%f the four answer —~

relates the masses of the constituent particles  choices as correct, and mark the answers with a pencil
involved in the nuclear reaction shown? on the answer sheet. No partial credit is awarded;
both of the correct choices, and none of the incorrect

A. /{4 _I_ - — 0 a Ny . . .
(A) mc + my = my ) &;{"Db choices, must be marked to receive credit.
, 2 L
ﬁ bf / | ﬂ-’)i? ,S;\ g ﬂg\ Volume (cms) 5.0 5.0 5.0 5.0
@ me + My — My — T; =0 {\NGLR}\}}Z%EM Pressure (kP’a) 200 (210 |220 |[230
bf e Temperature (°C) 0 20 40 60
(D) me + my—my— = >0
46. A technician is experimenting with a sample of
45. In an experiment, monochromatic violet light gas in a closed container and produces this set |
shines on a photosensitive metal, which causes of data. What can be concluded from this data? N
| electrons to be ejected from the metal. Which (Select two answers.) . O o
C7 W of the following eraphs best depicts the number - ;. : =W o
o : . g grap B /LK{ Pressure is inversely proportional to the | o7
{&‘% of ejected electrons and the maximum energy of N — &
5 O . ‘ ’ : - '
e, & © tl}e ?JE?_‘?ﬁd eln_acFro_g_s versus the :ntensg_ty of the /M Volume is directly proportional to the tem-
A0 o violet light shining on the metal: perature. -
a0 " ) T ; _
ey )~ A% (A) (ECE\ Pressure is directly proportional to the tem
| __“Q-f\ . B3 _ perature.
i " S O _
P = 8 - ) The number of molecules of gas in the con-
(2’ {&‘rq;ﬁ) % % ~ tainer is 4.4 x 10" moles.
y & ) i 47, Tn which of the following cases would it be
< * 0 g 0 . . 2 . . ‘
! | = _ appropriate to ignore the gravirational force?
- Intensity 0 Intensity o = feamaresenec ey
(Select two answers.)
(B) . .
2 2 (A) A teacher charges a balloon with her hair
: o and demonstrates how the balloon can
ks = i .
= 2 be stuck to the ceiling by the electrostatic
g o force. | .
% - éﬁ i | W A scientist suspends a charged droplet of oil N ‘¢
0 Intensity 0 Intensity g./ between two charged horizontal capacitor <)
;,\\? plates.
: 5 \4\@%"‘“‘ @ Electrons move through a wire in an electri-
5 r-i __ cal circuit.
= = (D)) A physics student is asked to calculate the
E EE force between the proton and electron in a
* B~ 3 ¢ hydrogen atom.
0 Intensity 0 Intensity . _
Fe =2 Iy *Q:W’“ SO e
D) 2 ™ Porhices
: :
z 5
g =
= S
T g
o 3
) ;
* 0 = 0 ) N

0 Intensity 0 Intensity
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Figure 1 Figure 2 Figure 3

48. An electroscope is shown with its movable

metal leaves in a sequence of events. Originally
the electroscope is in a position with the leaves
at an outward angle as shown in Figure 1. A
negatively charged rod is brought close to the
electroscope and the leaves swing downward
as shown in Figure 2. Finally, the rod touches
the electroscope and the leaves spring outward
as shown in Figure 3. Which of the following
statements correctly describe this behavior?
(Select two answers.)

\b In Figure 1, the electroscope has a net posi-

tive charge.

/GB')/ In Figure 2, the leaves move closer together
®because the rod discharges the electroscope.
)

In Figure 2, negative charges are pushed

T —

toward the leaves at the bottom of the elec-
_ troscope. p
) In Figure 3, &Q_sigﬁefcﬁérge_s from the elec-
troscope migrat€ onto the rod, leaving the
electroscope negatively charged.
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49. The circuit shown has a battery of negligible

internal resistance, resistors, and a switch. There
are voltmeters, which measure the potential dif-
terences V}, and V,, and ammeters Ay, Ay, A,
which measure the currents 7,, 1, and [;. The
switch is initially in the closed position. With

the switchqjs:tﬂl closed, which of the following
relationships are true? (Select two answers.)

V.4V, = MNg

Vi > 1, V=V, v\C R,=2%¢ |
Mfzzja | KII;Z.R_».

Y Filament
O
-
= —
=

’0. An incandescent bulb is shown in the figure.

When connected to the same power source,

which of the following would make this bulb .
Ebrﬁig_hter? (Select two answers.)

) increase the length of the filament 4 ¥ |
(B)) increase the thickness of the filament 4,8 ,?Q,(L |
,LQ)’ connect two of the existing filaments in %

series
@ connect two Qf the existing filaments in o \.@
parallel | Qs ©

R> - T4 {R
A ..
(A 48

STOP: End of AP Physics 2 Practice Exam, Section 1 (Multiple-Choice)
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