AP2 — Multiple Guess PREX #5 (COMPREHENSIVE) SOLUTIONS
Directions: Do this during class today; TRY NOT TO WORK TOGETHER. I'll forward solutions later today. We will review

this on Friday & your Comp Exam will be MONDAY 12/21/2015. NOTE: #’s out of order since ’'m C&Ping...
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1. A proton is traveling to the left when it enters the
space between two oppositely charged parallel
plates, as shown above. Which of the four labeled
paths will the proton take?

(A) A
(B) B
© C
(D) D

() | This option s correct. The motion is ssabogous to & ball trown ddeways. The

balls horirontal velocity stays comstant while the ball geim vertical velocity

ot 4 comstant eate dae b wnkfoem gravitatbonal fiehd, leading 1o & curved

trapectney. The same remsoning applics here, with the uniform dectric fikd
| making the protoo “lall” toward the upper plate
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Note: Figure not drawn 1o scale,

10. Water is flowing with a speed of 9.0 m/s through
a pipe of diameter 10 cm. The pipe widens to
30 cm as it goes up an 8.0 m step, as shown in
the figure above. If the pressure at point A is

2.0 = 10°Pa , what is the pressure at point B 7
(The density of water is 1.0 « 10° kg/m’.)

(A) 1.2 % 10°Pa
(B) 1.6 > 10°Pa
(C) 24 x10°Pa
(D) 32%10°Pa

() | T ot bs correct. From the onntinuity coquation (A v, = A,v, ), becasse the
diamweter of the pipe trighes between A and B, its croms-sectional ares lscronses
bry @ factor of 9, and bemor the water's speed st B bs ome niath it speed ot A,

samely 10 my/s, Feom Bernoullls equation, witing » = 0 in the lower pipe,
we then get 20« 10°Ps + 0 « (V24105 10" kg/m' J90 m/s)’
Po + (1000 &g/m” 10 m/s" im0 m) + (V210 < 100" kg/m" 1.0 m/s)

T soldviong foe 100 saves thne bo maghect the bast ferm om the right-hand slde,
while v b smaller tham the wther teems. and dis ibe everythimg thevgh by the
doniny of waser, (1.0« 10" kg/m’|

|
if
V)
|_| )

-
)
...Mf_.|

The circuit shown above contains four identical
lightbulbs with constant resistance, a capacitor C.
which is initially uncharged. and a switch §. The
switch is initially open.

5. Which of the following correctly ranks the
potential differences AV;, AV;. AV, and AV,
across the bulbs while the switch is open?

(A) AV, = AV, = AV, = AV,
(B) AV, = AV, = AV; = AV,
(©) AV, > AV, > AV; = AV,
(D) AV, > AV, = AV, > AV,

(© | This option is correct. Because the current through abulbis I = AV, /R,
where AV, ;. is the potential drop across that bulb, and because the
resistances are all equal, it follows that the bulb with the greatest current is the
bulb with the greatest AV, .. So, AV is greatest, by the reasoning of (A).
Similarly, because the same current flows through bulbs 3 and 4 in series, AV,
must equal AV, . Because the potential drop between the two junctions is
path-independent, the potential drop across bulb 2 must equal the combined
potential drop across 3 and 4: AV, = AV, + AV,. Therefore, AV, must be
greater than AV, and AV,.

12. A slab of metal and a slab of wood are placed in a
classroom and allowed to sit undisturbed for a
long time. A student then places one hand on the
metal and the other hand on the wood. Which of
the following describes the student’s perception of
the temperatures of the slabs and their actual
temperatures?

(A) The metal slab feels colder to the student
because it is at a lower temperature.

(B) The metal slab feels colder to the student
because it conducts thermal energy away
from the student’s hand faster, but the slabs
have the same temperature.

(C) The metal slab feels warmer to the student
because it conducts thermal energy to the
student’s hand faster, but the slabs have the
same temperature.

(D) Both slabs feel the same to the student
because they are at the same temperature.

(B)

This option is correct. The slabs are in thermal equilibrium with the room and

at the same temperature, but perception of temperature depends on the rate of
thermal energy transfer. Metal has higher thermal conductivity than wood, so

it feels colder when touched by the warmer hand of the student.




-

14. An object with charge +¢ passes to the right of
one pole of a magnet and at a particular instant is
moving with a velocity ¥ toward the bottom of
the page. as shown in the figure above. The force
exerted on the object by the magnet at that instant
is directed into the page. What is the direction of
the force exerted on the magnet by the object?

(A) Out of the page

(B) Toward the nght

(C) Toward the top of the page
(D) No direction: the force is zero.

B

(A} | This option is correct. The force exerted on the moving charged object by the

magnet and the foece exerted on the magnet by the moving charged object are
an interaction described by Newton's thind baw and have equal magnitudes snd

npposite directions.
A B c 19.
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19. The figure above shows three point ch 20.
located on an x-axis. Which of the following
ranks the magnitude of the net electric force, F,
on each point charge due to the other charges?
(A) F, =F,>Fy 31.

(B) Fy>F.=F,
©C) F,=F;>F,
D) F,>F.>F

20. A block is submerged in a container of liquid and
held under the surface of the liquid by a string
connected to the bottom of the container. as
shown in the figure above. The tension in the
string is not zero. How does the buoyant force Fy

exerted by the ligquid on the block compare to the

block’s weight w ?

(A) Fg<w

B) Fg=w

C) Fg>w

(D) Either Fy < w or Fg > w, depending on the
density of the liquid.
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18. The figure above shows a long conducting wire
that lies in the plane of the page and carries an
electric current [ toward the right. At the instant
shown, a positive point charge +g is in the plane
of the page and moving toward the bottom of the
page. What is the direction of the magnetic force
on the point charge at that instant?

(A) Into the page
(B) Out of the page
(C) Toward the right
(D) Toward the left

This option is correct. The magnetic fickd due to the clectric current is directed

Into the page at the location of the charged object. The force exerted on the
moving charge by the field bs perpendicular te both the field vectue and the
velovity vector and for & positive chargs is diroctod to the right.

This option i correct. Asuming force i the right bs posilive, the net force
w0 A bs <4007 /9 % 2007 /1, The et fomrce om 18 0 WA 4 = 24 /) sl the
wet Soece o C s =AD" /4 + 4AQ" /9. The question asks for imagnitude of net

force, o0 Iy = Fy = lJAQ‘ S Ak [ a1y = 0

Thin option is correct. Became the block is b static equilibrivm, the net force
o the bluck bs zera Net force bs the voctor sum of busvimt force upward and
both tenshon sod weight & 4. Therclore, the b force Bas b be
greater than cither of the individwal downwand furces.

in

Ihis option bs corvect, With the diresthon of current given, usdng # right hand
rule, e magnetic Beld nenr the smull object bs directed bt the page (in the
<x direction). Using a chight hand robe und Vg = v, B, movieg U object

{0 the y direction whll produce & magietic force on the obifect in the

~x direction, which the students shoukid be able to observe.
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(out of ;hc page)

31. The figure above shows a long, straight wire that
has a steady current [ in the +y-direction. A small
object with charge +¢ hangs from a thread near
the wire. A student wants to investigate the
magnetic force on the object due to the current but
is not able to observe or measure changes in the
tension in the string. Of the following actions that
the student can take, which will allow the student
to observe a reaction of the object due to the
magnetic force on 1t?

(A) Holding the object motionless

(B) Moving the object in a circle that is centered
on the wire and in the x-z plane

(C) Moving the object in the —x-direction

(D) Moving the object in the +y-direction




Questions 37-38 refer to the following material.
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In the circuit shown above, the current through the
ammeter 1s 20 mA and the voltmeter indicates 1.0 V.

37. What is the current through the 40 Q resistor?

(A) 75mA
(B) 10 mA
(C) 20mA
(D) 40 mA

((®)

Thin option is cnrrect. The 00 oban resistur s the smancter are located in
coqaivalent podtions i the clvmil. No mmather what the v ton of cuerom
thevugh the smucter. i will split 5t ane of the pumctions on esther side of the
and hone when it reaches the poading per i on exther
side of the 40 ahum resiitor. So the 40 ol resbator sl lus 5 current of 20 mA
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47. A sample of an ideal gas can be taken from state /

to state f via two processes, as shown in the
above graph of pressure P versus volume V. In
one process the gas goes through state X, and in
the other process the gas goes through state Y.
Which of the following will be the same for both
processes? Select two answers.

(A) The change in the internal energy of the gas

(B) The temperature of the gas at the end of the
process

(C) The thermal energy transferred to the gas by
heating

(D) The work done on the gas

Z

39. The figure above represents a section of a circuit
containing three resistors, X, ¥, and Z, of different
sizes but made of the same material. Which of the
following correctly ranks the current in the

resistors?

(A) I =1y > Iy
(B) IZ =Ix > Iy
D) I, >1,>1,

m

This option s cormect. Curment b propoctinnal to the crs sectomal srva of The
comluctor amd urvvrsely proportional b longth of the comductor  omdu bors
Xl ¥ ave the samme crons sectional secs and Y has Cenrty the samalier
Tongth. Conducton X snd Z have the same bength, but X b 2 bunger crome
sextional soon. Thin beuds bo the comchsion that | > 1 > |,
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48. Identical samples of gas initially have

pressure F,. volume V;. and temperature Tj,.

In some experiments, students take samples
through each of the processes shown in the graph
above. The final temperature is equal to the initial
temperature for which of the processes? Select
tWD answers. -

Al

This option is correct, The change in internal encegy of the gas depends only

on change in temperature (AU « AT). The ditference in temperature between

rdmlandl-ohllvdllbﬂh m.t\}udln-dfuh.

a

(L))

This option bs correct, Temperature st cach polist depends on the pressune
and volume ot that point (PV « aRT). The temperature st point f will be
determined by 1 and V at that polnt, not on the path daring the process,

This eption is carrect. Use the bval gas law, V' = ol T therefore T' = PV /nk.
Bocause o and K are constant for these camples, we oaly need to cramine the
product PV in cach case. For A, the initial product is PV, and the
sl product s (1/28, N2V, ), so the prodocts are equal and temperature
doecs mot change.

m

This optson & inceerest. For process B, the itial peoduct i BV, and the final
product i (37, 15V, |, so they are not equal and thas the lompersture changes.

This option is correct. Use the ideal gas law, PV = wBT w0 7 = PV/aR.
Bexause o and R are comstant for these samples. we cramine onhy the product
PV s cach case o soe i T s comatant. For proces C, the initisl product is
PV, snd the final product bs (130, )0V, L so the products see oqual and
femperature does not changs.




