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a) For which of these, if any, is the position zero at the indicated point?

g b) For which of these, if any, is the position negative at the indicated pomt‘? \/
A B, > FH
¢) For which of these, if any, is the velocity zero at the indicated point?

e

d) For which of these, if any, is the velocity negative at the indicated point?

Dl’;,@“'é-

- e) For which of these, if any, is the acceleration zero at the indicated point?

A

f) For which of these, if any, is the acceleration negative at the indicated point?

C,E F H




5. The graph at right is of the motion of two children, Ariel and Byron,

-\\Nho are moving along a straight hallway. The vertical axis is not labeled
mtentionally. Arid 2 /
™ A
a) If the vertical axis is position, does either child ever change direction? ;‘;/
> >

If so, at what time or times does this change in direction occyr?

Explain, 5% O/ Z / / B R yrm—Time,s
K o A

b) If the vertical axis is position, are the two children ever at the same position along the hallway? If so, at what

time or times?
Explain. ﬁ : 29‘ “J 75’ /l‘ncs Clross

¢) If the vertical axis is position, do the two children ever have the same velocity? If so, at what time or times?

Explain. %/1 é sce M /
ajcarw— 3 Srletn g5 go/wé //V‘L(

s /o,zz

d) If the vertical axis is position, do the two children ever have the same acceleration? If so, at what time or

times? , A/ -
Explain. / 4
A e neve r' é‘CC I
/77/”* & Z/;
e) If the vertical axis is velocity, do either of the children ever change direction? If so, at what time or times
does this change in direction occur? —
Explain. /
3< 655

CnsSs  KGxS

i) If the vertical axis is velocity, do the two children ever have the same velocity? If so, at what time or times?

Explain. ,»&,’ 7. - “/ q;



6. Three students are discussing a situation where a bicyclist travels at a steady 18.0 m/s for 10 minutes, then at
-~6.0 m/s for 20 minutes and finally at 12.0 m/s for 15 minutes along a straight level road. Students make the
following contentions about the bicyclist’s average speed for the overall trip:

Aaron: “I think the average speed for the entire period is 18 m/s because to find an average you sum the
three values and divide by two.”

Bessie: “I disagree. The average speed is 12 m/s because you add the three velocities, but then you have to
divide by three.”

Cesar: “No, you are both wrong. The average speed is 10.7 m/s because that is what you get when you
' divide 28,800 m, the total distance traveled on the straight road, by 2700 seconds, the total time it
took.”

‘Which, if any, of these three students do you agree Wlth"
Aaron Bessie  Cesar- \Z None of them 3%
Please explain your reasoning.

1 (Io”“"“\) égﬂ) 20,500
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s zgSOOw
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b.0% (20m) (Q%.>7 oo w1800
2", (léwh> (é;‘?.ff"\ lo 8% w2 _te88s
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[gwi (%)« 7205/ T o0
7. A bicyclist moving at high speed on a straight road comes to a hill that Velocity, m/s
slopes upward gradually. She decides to coast up the hill. A physics student ’
observing the bicyclist plots the velocity-time graph for her trip up the hill as
shown.

— -

What, if anything, is wrong with this student’s graph? If something is Time, s

wrong, explain the error and how to correct it. If the graph is correct,

explain why. /‘Vg ) /, i %;}4 @ﬁ[aaﬁ/é
i/ // 1ol it ek

ZV‘W\ // /ﬂ///wm 04;/ 7&5//%

YA V7% f



8. The graphs below show the velocity versus time for six boats traveling along a narrow channel that runs east
- to west. The scales on both axes are the same for all of these graphs, and east is positive. In each graph, a point
(s marked with a dot.

A jpVelocity B A Velocity (04 A{/elocitv
N
] > > \ >
L~ Time Time \ Time
\/ \/ \/
D AVeloci : E AVeloci F AVeloci
A elocity A elocity Le\ogz T
- /*/V >
Time — Time Time
A\
\ \/ \/
A) Rank these

situations on the basis of the velocity of the boat at the point indicated.
Greatest 1 E 5 F 3 /4’ E C 5 E—. 6 D Least
OR, The velocity at the marked points is the same but not zero for all these boats. /3_" F
OR, The velocity at the marked points is zero for all these boats. /4_,_@
\ OR, We cannot determine the ranking for the velocity of these boats.

- Please explain your reasoning.

B) | Rank these
situations on the basis of the acceleration of the boat at the point indigated.
Greatest 1 A 2 B 3 4 F 5 ' 6 Least
OR, The acceleration at the marked points is the same but not zero for all these boats.ﬁ/; , Cavot I
OR, The acceleration at the marked points is zero for all these boats. Nouwe

OR, We cannot determine the ranking for the accelerations of these boats.

Please explain your reasoning.



9. A ball is thrown straight upward and falls back to the same height. A Speed, m/s
student makes the graph of the speed of the ball as a function of time. Three
students who are discussing this graph make the following contentions:

Akira: “I don’t think this can be correct because the sign of the >
acceleration changes on this graph, but the acceleration on the Time, s
ball will be constant.”

Burt: “No, I think this is right because it is only showing what happens to the speed, which will decrease
- to zero at the top and then increase as the ball falls. Since the slopes for both segments are the same
except for sign that means the acceleration is constant.”

Catalina:  “This graph makes sense to me because it shows the speed decreasing. I disagree with Burt, because
I think this means the acceleration is also decreasing until the ball gets to the top and stops. Then
both the speed and acceleration increase as the ball falls down again.”

Which, if any, of these three students do you agree with and think is correct?
Akira Burt Catalina None of them
Please explain your reasoning. ’

" 10. An object moves along the x-axis according to this expression (with x in meters and # in seconds):

A) Describe the motion of the object of that is represented by the equation below and draw a x-t and v-t
graph.

% -4 +¢
j - _ 2
A ,‘AW}._ to-2 x =10—4¢ +2¢

A = Y/

| \/o 1. \/.92{ * '4£
\/o = - L/
Yo— “V\l'AZ-/ oS ‘/'“‘

B) Y=o Describe the
motion of an object that is represented by the equation below and draw a x-t and v-t graph.

x=33.6m— (2.8 m/s)t

+
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b. On the boxes below that represent the elevator, draw a vector to represent the direction of the velocity and

acceleration at 6s, 9s, 12s, 19s, and 22s.
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- KEY

AP Physics 1:

}D Motion Review

1. During the 2009 Track and Field Championships, Usain Bolt set the world record in the 100m at 9.58s. Past
studies have shown that runners in such a race accelerate uniformly for a time a short time and then run at

constant speed for the remainder of the race.
Bolt’s reaction time during the sprint was 0.146s.
Below are the data from the race:

Position Time

0 0.00
10 1.89
20 2.88
30 3.78
40 4.64
50 5.47
60 6.29
70 7.10
80 7.92
90 8.75
100 9.58

A) Use the grid above to graph the appropriate data data
B) Determine the sprinter's constant acceleration during the first 2 seconds in two different ways.
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11. An object is dropped from rest from the top of a 400m cliff on Earth. If air resistance is negligible, what is
- ~the distance the object travels during the first 6s of its fall.

\/D ‘50 0.{ 4 M‘f éa f e

A tW],(S’”[ . 5&.

z

A7

£ <65 [
12. A car starts from rest and accelerates uniformly over a time of 5.21 seconds for a distance of 110 m.
Determine the acceleration of the car.

Ve qes ] ge st (o)

4
Z
11;15-7'/;' 6/: éﬁf‘- .\(S‘.oZI’)
y{ % IIOM o = -Z’:{
.7 t*
A7 |
13. A stoplight turns yellow when you are 20 m from the edge of the intersection. Your car is traveling at 12 \~§
m/s; you hit the brakes after 0.5s, the car's speed decreases at a rate of 6.0 m/s each second. Do you stop in -4
time? o = Z0m @ *‘”"f‘f’i'“ L f"“f" @ shoppis Ve Zedd 2
'\/aTIZm/f vslé hewt ZOw 6w J"S”'*?(,___,_l-zqw '_\/‘,ZQJ :,e\
£, :0.55 o V-t Nkl ; -WZ
oo ) -1z (0-5+) Vsee :
A 6.0 o 269 Z n/J-z,
0( S A J . - (s

—— S
Questions 14 through 16: Examine the equations below, which represent either the position or velocity of anZ (6%,

) object as a function of time. Choose the correct function(s) for each of the descriptions of motion below. You J o =12

-" may use a function more than once or not at all.

I x(®)=7m/s)t+1 /s 7

II x(H)=25(m)+ (-6 m/s)t

Ir  x@® =-3 )+ (-15m/s) t + (-1.8 m/s*) £

IV - v(t) = -4 (w/s)

Vo ov@) =5 w/s)+ (-1/2 m/s?) ¢t

14. An object is moving in the Bgsitive direction but is s_l/ov’vi_r;g; ( -G cccé.ﬁén)
A. II only \ _ / .
B. IV only + Veloo Y
@ V only

D. Both ITand IV
E. Both/ III,vand |4

15. An object is moving at a constant speed in the negative direction. _
A. Il only | /{4 \_ / ‘
B. IIl only ne & v /M6 ~ Veloe:

C. IV only —
@Both]]anle 1,

Both [I7and V

16. An object starts with an initial velocity and is speeding up. ;
B. IIonly dkae '
C. Tonly T \

fﬁ@

-



D. Vonly
E. Bothland III
Questions 17-18

The diagram below represents a toy car starting from rest and uniformly accelerating across the floor. The
time and distance traveled from the start are shown in the diagram.

Start ﬁcm 2dcm H4cm 96em
s .1Is 2s : s As

17. What was the acceleration of the cart durmg the first 0.4 seconds?
. (A25wss B)98ms”  (C) 50 mss® (D) 12 m/s® S (a6
V,: 06 a’(""létm Vi %l‘_ z it u-acm - -
&= oY / /j f (0"/)‘)—7'\‘ - ‘/L /SL
A= ? a = Zc YA
19. What was the instantaneous velocity of the cart at 96 centimeters from the start?
(A)0.6m/s (B)4.8m/s (C)l9m/s (D)60m/s (E)2.4m/s

Vs=Wtat
Vi (el et = U8 7h

19. Which of the following sets of graphs mlght be the correspondmg graphs of Position, Velocity, and
Acceleratlon Vs.. Tﬁe{ior a movmg pa a-g‘ e?

Vel o o : E IET - i E
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A car moves along o siraight toad. A tine pe D e car starts
o deip from the engine of the car. Coe doop of ofl is produced every 0805, Ol deops ans
left o the eoad. The position of the ofl deops ave deawe to scale on the geid below sus

i rove Tromm rest and off beging

by thai

-

1.0gm represents & D, The geid starls ab e fs, 2,4 -] i
T = _.__.}(M - —zéi’i’_ xe & W?
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(i} Bute the feamre of the diagrem above which indicates that, indtiafly, the car

iz seeelerating, Da"%cqf* S vZ r//fe ) “/ / / fnéo/ah/ JEi

iy On the grid dhowve, deow focther dots to chow wheee oil would hove deipped
if the deops had been produced from the tme when u}u car Bad started to
Ve, 25

(i} Determine the distonce moved by the car during the first 5.65 of its motion. o i1

Bt | aALY J_,%fafz

G =@
...... V{”7 _ ‘-‘-"Lq ?

Wsitye information from the grid above, determine

{3y the final constant speed. W é/ i 137
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