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Physics C: Mechanics

Section I: Multiple-Choice Question-Part 1

X

1. The graph shows the position x as a function of time 7 of an object in linear motion. Which

of the following graphs best represents the velocity v of the object as a function of t?

A.
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2. The swing shown is attached to a rope that passes over an ideal pulley and then back down

to the hands of a child sitting on the swing. The tensions in the rope on the left and one the right

are 7, and 7, , respectively, and the weight of the child plus the swing is W. Which of the

following free-body diagrams best shows the child and the swing if they are to remain at rest

and in equilibrium?
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(N Block L
Block K

8 kg

4. Blocks K and L are initially at rest on a horizontal surface of negligible friction. A horizontal

force F is exerted on block K, as shown in the figure, and the blocks move to the right with an

acceleration of 23. The magnitude of the force exerted on block K by block L is
&

A. Zero
B.2N
_L"_ C. 12N
D. 16N
E. 28N
3. An experiment is performed to determine the unknown mass ofa sphere. A spring-loaded
launcher is used to launch the sphere. The launcher is set to exert a force with an average
magnitude of F on the sphere over a distance D. The sphere is launched vertically upward and : E X
takes a time t to reach a height H, as shown in the figure. Which of the following gives the O

minimum data needed to determine the mass of the sphere?
5. A particle P is located on the x-axis, as shown in the figure. A force exerted on the particle

A. F only
L . 3 N . .
B and is given by the equation F =kx”, where k¥ =4— . How much work is done by the force in
C. F,H, and ¢t m
D.H,t,and D moving the particle from x =2 m to x=1m?
E.F,D,and H A. 15]
B.281]
C.327]
D. 36]
E.60J
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Section II: Multiple-Choice Question-Part 2

1. A motor rated with power P is used to lift an object of weight at constant speed to a height
H in time 7. The work done in lifting the box is W. A motor rated with power 2P is used to lift

the same object to the same height H in time #,. The new work done in lifting the box is W,.

Which of the following claims correctly describes the relationships between the two times and
two values of work done and is supported with appropriate reasoning?

A. Wy>W and r.<t, because the more powerful motor can do more work and do the work faster.
B. W>W and r:<t, because whenever the work is done faster, more work will be done.

C. Wo=W and 1,<t, because the object is lifted to the same height and the more powerful motor
can do work faster.

D. W>W and 1,<t, because the object is lifted to the same height and the more powerful motor
can do work faster.

E. W,=W and 5,=t, because the object is lifted to the same height, and the work done and the

time to do the work will be the same.

(AP
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2. The velocity of a projectile at launch has a horizontal component v, and a vertical
component v,. Air resistance is negligible. When the projectile is at the highest point of its

trajectory, which of the following show the vertical and horizontal components of its velocity

and the vertical component of its acceleration?
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Questions 3 through 4 refer to the following. 202 1 Dlg Ital Exam PraCtlce AP GColle

Starting from rest, a vehicle accelerates on a straight level road at the rate of 4. 0 ﬂz for5.0s.
N

3. What is the speed of the vehicle at the end of this time interval?
A.1.3m/s

B. 10m/s

C. 20m/s

AP Physics C: Mechanics

E. 100 m/s

Scoring Materials for Digital Exam Practice

4. What is the total distance the vehicle travels during this time interval?

A.10m

B.20m e .

o5 Please note: the digital exam practice resource was developed for

- students to complete technology checks, experience the digital platform,
Ny and practice answering exam questions, including each type of multiple-

E. 50m

choice question they will encounter on exam day.

This digital exam practice is not a full-length exam, and it does not
represent the complete scope of content and skills that students will see
on the actual AP exam. This digital exam practice includes only content
that would typically be taught in the first half of the school year,
following the unit sequence in the AP Physics C: Mechanics Course and
Exam Description. For more information on the 2021 Exam
format, please visit: apcentral.collegeboard.org/pdf/ap-2021-
exam-formats.pdf

AP Exams are scored differently than traditional high school or college
exams. When an AP Exam is administered, psychometric analysis
determines the score ranges corresponding with each AP Exam score (5,
4,3, 2, and 1) based on a composite score scale that combines and
weights the different exam parts. Earning 40-50% of the available points
canresultin a score of 3 or better on many AP Exams. However, because
the number of points corresponding with each AP Exam score can vary
on different exams, students and teachers should not use the results of
the digital exam practice to predict performance on the 2021 AP Exam.

© 2021 College Board. Visit the College Board on the web: collegeboard.org
AP Central is the official online home for the AP Program: apcentral.collegeboard.org
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AP ) Physics C: Mechanics
Multiple-Choice Answer Key
WG Lo Section I: Multiple-Choice Question-Part 1
Question
,,,,,,,,,,,,,, 1. A
,,,,,,,,,,,,,, 2 ..D.. ILER: A
,,,,,,,,,,,,,, 3 E_
4 D . EZR Unit 1 Kinematics P x-t BEPEERE;
6 C BR: 1RIE x-« EgHlT v-« B,
7 E
8 s BB 7E x-t Bigh B SEE v EHZITERER, NEREHMERALERE— N EREE
9 E
(ORIE_ERIRIESE), AREHRNE 0 (WE x BREA), BHREEINENTRE,
FRLASE A,
2. E: D
e ZZ Unit 2 Newton’s laws of motion FRR9S 1734 ;
FR: NZAEKT L, RENTREFFIERRNZETEEP, HZNHiE;
FEHT: X/NEZAIRK TR Rk RIE (AR, SRIMTRIESD, DIRAMARNE T 53R
LaotiD, RAE CD &E. BIRESZS O, %A, + Tr =W, FTLAT, =T, = %W,
ROROZEBLCENSEIS, FTLi% D,
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3. R E

S5 ER Unit 3 Work, energy, and power FEITIRERE ;

HE: REIERSINR—MEA F. {ERIEE D (R L, 2A3E Bk REAN
BEAH, BEREINKREFTENRVLIE,

24T IREDREXR, NRIEIRERIIERES, REEER/NRMAIIS T/ NERIEMNY
HREE, BTRIRASEEEA o FTLUEIIRAEEREENBEE, BFD = Mg(H +

D), FTLAEE F. D. HHAILAKH/NBKRE, & E.,

Er3: % Unit 2 Newton’s laws of motion FEJFINES —ERMB=E;

BER: WM K L E500 FERTASEFHA—EAETERTE biEs), B0
RE, KL KA

fE: RIBFIE=EER, LA KRNANST KA LTS, AREFIETER, K
BLINES LIRETRLIMER, FrlAFox = FrroL = Mpa =8 kgx2m/s> =16 N,

# D,
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5 BE: A

P EER Unit 3 Work, energy, and power RS JI{DIA0ITEL ;

HR: BN FRATRYMAM x=2 m iE512 x=1 m 52 F HHh;

ARAT: ARIETHAORE X, TEOMTIENRIABEIRS , FTAW = [ kxdx = x4|% =-15J,

REBEANAGERIE A,
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Section I: Multiple-Choice Question-Part 2 4 B=:E

3. Unit 1 Kinematics FRISZRIEE;
1. E8: C
BR: EMIINBEHRNERE. INEREME, KEEE;
%3 22X Unit 3 Work, energy, and power FHITHBERZRFNTIERIEN ;
BRI TRIBATNAS = vot +5at? = 0+5x 4 X 52m =50 m, MEE,
BA: ER—EIELFHERSEERIFEEN 2, tHRIMAITHFIRTE);

BB ER—RSELHERSE, oIREAR. BINNEDERE MeH 8RR, FrLUR

EINRERRW = AERENIIER; IhEP = W/, ELTISEAETERARL, % C.,

2. R E

#: %2 Unit | Kinematics FRHIHINEED;

B Kz sEeANEEEE, KPERE. BEINEE,;

BT FIREEREHEEEERAA 0 (BUSME EF), Tk FEARIEMEER
REHFLAERB R ERER AR ERE, TR EEAREEENEIMN

EE g, 4EI%E.

3.BF: C
3. Unit 1 Kinematics PRISZTRIEE;
HEH: BMAIEEVLIERE. NEEMRE, KRRE;

B RIBAKv=v,+at=0+4x5m/s=20 m/s, i%&C,
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