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MULTIPLE CHOICE: Choose the one most nearly correct and complete answer and insert
its letter into your answer sheet. (Note that a table of ten matching questions comprises items
#46 through #55 of this exam, and you may wish to sequence your work accordingly.)

1. Please enter the answer (A) or (B) into item 1 of your NCS sheet to answer question #1:
At the top line of this page on the left side it says:
a) “This is Version A of the Exam”
b) “This is Version B of the Exam”

2. A cyclist covers 160 miles between 2 PM and 6 AM. What was his instantaneous speed
at the halfway point?

a. 10 mph

b. 20 mph

c. 40 mph

d. 80 mph
ot enough information is given to be able to say.

3. On a trip to Philadelphia, you start your parked car, drive to Baltimore, stop for a one hour
coffee break and arrive and park in Philadelphia exactly two hours after leaving College Park.
If it is 120 miles to Philadelphia, your average speed would be 60 mph. Which of the
following statements about this trip is correct?

a. To average 60 mph the car, having started and ended at rest, must have exceeded g
120 mph for some portion of the trip.
b. The instantaneous speed was certainly equal to 60 mph at some point during this trip. T
c. Itis possible to average 60 mph even if the speed is zero for one half of the trip’s duration.
d. Since the car speeds up after each stop and slows down before each stop, it certain that -J*
the car traveled faster than 120 mph at some point in the tnp
(&) All of the above statements are correct.
f. None of the above statements is correct.

-4. What average speed, most nearly, is required to run a hundred yards in 10 seconds?

a1 m/s toogd’x stt lzufx TR0y AW, = 1™
ééolglmsec J10%¢c 1“' ‘}" foooRy Fee.

d. 30 m/s

e. 60.0m/s ‘ o fyd /108 os Lo ah/‘.’.
£ 1000 s ok (Quickg ™= 1y ""'L = Gagec

5. The acceleration of an object at a time, t, during a trip of duration, T, is defined to be ;
a. one half of the sum of the maximum and the minimum velocities divided by T.
b. the average velocity divided by T.
c. the total trip distance divided by T, on dimensional grounds.
d. the difference between the final velocity and the initial velocity divided by T. F
¢. the value of the velocity at the midpoint of the time interval divided by T £
one of the above,

6. Which of the following quantities could specify an accelemuon vector
a. 5 m/s’
@5 w's* downward
c.5 North
ds5 West
e. 5- East
f. None of the above could possibly specify a physical acceleration.
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7. An object is accelerating

a. only when its speed changes.
b. only when its direction changes.
@ when either its speed or direction changes.
if its velocity is large.
e.  whenever no net force is acting upon it, by Newton’s Il Law.
f.

In none of the above cases. (&““Ml'zﬁ. ’.)

8. If a go-cart requires 30 seconds to accelerate from 0 to 90 km per hour, ¢
its average acceleration is, most nearly,

3
a. 80 m/ sec? —_ U - o°m , 1I¥
b. 8.0 m/ sec? as K 1y = Fo-2 __L——' x;,;"”‘
'8 m/sed? %-% Jo—v hr-3ec e,
3 m/sec’
e. 30 m/sec? = 0. 833 gt
9. In the strobe diagram below the ball is moving from left to right. Which
statement best describes the motion? The ball is @
@ .00 0 0 o o....
a. not accelerating.
eeding up.
c. slowing down.
d. moving with a constant speed.

¢. none of the above.

10. A pitcher requires about 0.2 second to throw a baseball. If the ball leaves his hand with a speed
of 40 m/s how large is its average acceleration during the throw?

a. 20m/s .
b. 20 w/s? a = X0a 200my
200 m/s? o2
. 200 m/s
e. None of the above is both dimensionally correct and within 10%
of the true answer. !

11. When we said that light objects and heavy objects fall at the same rate, what
assumption(s) were we making?
a. They have the same shape.
b. They have the same size.
¢. They have surfaces with similar air resistances
They are falling in a vacuum.
€. They are made of the same material.
f. All of the above assumptions are required to make them fall at the same rate.
g. None of the above assumptions (a through e) suffices to yield the same rates

12. The motion of a block sliding down a frictionless ramp can be described as

motion with = /6 &
(@ )h constant acceleration less than 10 m/s? a= a‘,‘-"‘ﬂ <4 e

D. a constant speed that depends on the slope of the ramp.

c. an acceleration which increases as the block continues sliding,

d. a constant acceleration which is negative (i.e., slows the object down) due

to friction.
€. a constant speed, independent of the slope of the ramp.
f. None of the above.
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13. If aball is dropped from rest, it will fall 5 m during the first second. How far
will it fall during the sixth second, most nearly ?

b 29m d=9,2t* ded) - d(s)= ;‘z"" (3¢-25]= ST™
c.45m

55m
e.65m

f None of the above is correct within 10%.

14. A ball with a mass of 1.5 kg is thrown vertically upward with a speed of 35 m/s.
What are its speed and direction 5 seconds later?

a. 15 m/s upward _ — 108 = = 1S Wy,

b. 5 m/s upward A Vs g't = 135~/ s b 1‘/ J

C. ZE10

d 5 my's downward (1edewnin /
5 m/s downward

. None of the above is within 10% of the correct answer

15. If we use plus and minus signs to indicate the directions of velocity and acceleration
in one dimension, in which of the following situations does the object speed up?
a. negative velocity and negative acceleration.
b. positive velocity and positive acceleration.
¢. zero velocity and positive acceleration.
d. zero velocity and negative acceleration.
In all of the above cases the object speeds up.

. In none of the cases, a through d above, does the object speeds up.

16. The Center of Mass Point of a solid body

a. Is a definite fixed point in a coordinate system fixed to the body itself.

b. moves as though all of the forces applied to the body were applied at its location.
c. moves as though the entire mass of the body were concentrated at its location.
d. may be located outside the physical extension of the body.

Al of the above remarks (a through d) are true of the Center of Mass Point.
. None of the above answers is true and correct.

17. A car initially traveling north at 20 m/s has a constant acceleration of 0.5 m/s2
Northward. How far does the car travel in the first 10 s, most nearly?

a 25
b Som dit) = T ""{‘a-t‘ 226,
c. 125m = . Lfas)toe =
Y 20-10 + L s
225m
.. 250 m

7 None of the above is within 10% of the correct answer.

18. A circus clown plans to launch a ball vertically from a gun which gives it an initial
upward speed of 30 m/s. His partner is placed so that he can just put his hand out

and catch the ball at its maximum height. How many seconds after launch does
he catch the ball, most nearly?

a. l

<
W o .
b. 2 Ve — @tn'-'-'-*o => L‘W_, '%': 3%‘ ?ﬁ." 3 5ec

0

e s
f. None of the above is within 10% of the correct answer.
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19. If an object moves in a straight line with a constant speed, we can conclude that
a. theobject is unaccelerated. “T~
b. there is no net force acting on the object. “T™
¢. if there is any non zero force acting on the object, there must be two or more
forces acting on it. T~
d. there is no unbalanced force acting on the object. =T~
(&) Al ofthe above conclusions (a through d) are valid.
. None of the above answers is correct,

20. A train is moving with constant velocity along a level section of track. The net
force on the first car is the net force on the last car.

(-a,) equal to - )
b. much greater than (! Eﬂﬂ_o Fmee. Zam‘fﬂdao .
c. slightly greater than =
d. nmch less than
e. slightly less than
f.  None of the above completions, a through e, yields a correct answer.

21. If there is a constant net force acting on an object, its motion will be one with

v > ;::ﬁcm' ORIINARILY Y& constand noll fraca® 1540dontfo M el
a constant, non-zero ‘a Caustnal nor-2sne nefbnee’. Shil, tuda b
{ § TretiE A nelfacd Fons 1S indeed @ castnd nol fnec. Thea @)

d. a decreasing M
It is not possible to say from the information given. bf-mi o.perxl ‘MM *H

& Thes waber (6) He Saspree . Thardon o,
22. 'What is the magnitude, most nearly, of the net force acting on an object which™7 clecedsd 19 Aoy
is subject to a 5 N force acting south and a 5 N force acting east? all sntereds @"H

b. IN

c. 3N

d 5N
CEJIN
9N

g- None of the above is within 10% of the correct answer.

Zur 2 JasHass SVL =797

23. You are applying a 600-newton force to a freezer full of chocolate chip ice cream
in an attempt to move it across the basement. It will not budge. The weight of the
freezer (including ice cream) is 1500 N. The coefficient of static friction, s is !
a. equalto 0.4, exactly. Mix . leoe
b. greater than 0.4 but less than 0.6. F;nmc ;? Ks I”, 2 /,’
c. lessthan 04, —~
greater than or equal to 0.4 boad = lFl'lﬂa lFsutﬂl< T‘s,zg (ﬂr-/J"
less than 0.4 but greater than0.25
f. None of the above completions yields a true statement. Codhede 400< /,/)‘ /578
24. Which of the following is not a vector quantity? %5 a4 Cﬂf
a. force v
b. acceleration V'
c. weight
d. velocity v v
e . Displacement
el speed
2. None of the above is a vector quantity
h. All of these (a through f) are vector quantities.
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25. What acceleration, most nearly, is produced by an applied force of 90 N acting on

a mass of22 kg if its velocity is 20 m/s and the frictional force is 40 N? ) o

. 8 =
b 10me FMTa 90-40 = ma =2a =P a=T=¥2,
c. 12m/8
d. 14ms

26 nv/s?
. None of the above is correct within 10%.

26. An astronaut on a strange planet has a mass of 80 kg and a weight of 160 N. What is
the value of the acceleration due to gravity on this planet, most nearly ?

(E,_Zm/s2
b, 4m/s? W= Fg= 7"?& .
2 e’ - ™
S o 6o = 803s =7 Js= 2 free
e. 10m/s®

27. Ahball with a weight of 35 N is thrown vertically upward. What is the force on the ball
just as it reaches the top of its path, most nearly ? .
a. zero -
b." 10 N upward F.--...’: W= casf =354
¢. 10N downward
d. 20 N downward
e. 20 N upward
None of the above is within 10% of the correct answer.

28. A ball falling from a great height will reach terminal speed when its goes
to zero.
velocity ¥
gravity force X
weight X
speed )¢
mass X T e /, “u@v i
accejcraﬁon / q a » se m JWP 'ﬂf [ # ;
8. None of the above insertions yields a true statement.

@rpoos

29. You leap from a bridge with a bungee cord tied around your ankles. As you approach the
river below, the bungee cord begins to stretch and you begin to slow down. The force of
the cord on your ankles slowing you down is your weight?
a. much Jess than
b. slightly less than d
¢. just equalt - i
@ngterma: coo bocasse He we¥ frce (ch( W) 14 »p
e. There is not enough information to say for sure.

30. Terry and Chris pull hand-over-hand on opposite ends of a rope while standing on a
frictionless frozen pond. Terry's mass is 75 kg and Chris's mass is 25 kg, If Chris’s
acceleration is 3 m/s?, what is Terry’s acceleration?

1 m/s?
) 52 =2 [Fai= IF' = mrdar ,
P e 2Pl Rl
d. 9mss?

e. None of the above is within 10% of the correct answer.
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31. When a snowflake falls, it quickly reaches a constant terminal velocity. This
happens because
a. the gravity force stops acting on the snowflake as it falls
b. there is no force acting on it.
c. the snowflake has no weight.
d. the mass of the snowflake is smaller than its weight.

None of the above explanations is sufficient and correct. .
T facd i€ Roppons bovassoctlicdre &Aa pouiokly besmes
32. By what factor does the centripetal acceleration change if a cfir goes around
a corner four times as fast?
a 025 &_!)'- v;
b. It stays the same. X x4 /»,
d 4
(e 16
- None of the above is within 10% of the correct answer.
33. What net force acts on a 3 kg object moving in a circular path with a radius
of 20 m at a constant speed of 40 m/s?
a. 480N
G 240N Fa muin = S@p4 « 240
€. 120N
d. 8N
e 60N
f.  None of the above is within 10% of the correct answer.
34. A 20-kg child on a merry-go-round is traveling in a circle with a radius of 12 m
at a speed of 4 m/s. What is the acceleration experienced by this child, most nearly?
a. zero
b. 0.75 m/s? as YRz 12 133 Wpen
1.33 my/s”
d. 2.25m/s’
e. 4.75m/s’
f 5ms?
8- None of the above is within 10% of the correct answer.
35. A golf ball is hit with an initial vertical speed of 20 mv/s and an initial horizontal
speed of 30 m/s. How long will the ball remain in the air? (Neglect air resistance
and assume the course is flat.)
a 1s T‘ethe 2.% = z-%: 48‘(-
b. 2s 20
i {4
g 3s Y Smee Vg x 0= Uy ~gtar TR Dy
, 45 9
., 65

£ None of the above is within 10% of the correct answe.

Scenario 36-37
A gun is held horizontally and fired. At the same time the bullet Icaves the
gun’s barrel an identical bullet is dropped from the same height. Neglect air resistance.

36. Refer to Scenario 36-37. Which bullet will hit the ground with the greatest speed?

The bullet that was fired. because 12y vhady has beth verfredd

The bullet that was dropped. anls
c. It will be a tie. & hrem =
d. The question can't be answered with the information given. ‘27« v 1?4';};4

: Wlsstt Cioonead ¢ J2* =

ﬂ,<~$€~l

M b e l.?"r‘
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37. Refer to Scenario 36-37above. If the bullets were not identical, but rather
the dropped bullet had twice the mass of the one fired, which bullet would
hit the ground first?

a. The bullet that was fired.

@ I'It‘heWillJlu;l;ttl;:.twasdmpped. '?J‘ {Mﬂ.’ éb /MV,* E L, i mﬁt&.

The question can't be answered with the information given.

38. A 1kgball is thrown straight down from the edge of a tall cliff with a speed
of 30 m/s. At the same time a 2 kg ball is thrown straight up with the same
speed. If the 2 kg ball travels up, stops, and then drops to the bottom of the
cliff, which ball (if either) will be traveling faster when it reaches the ground below?
a. The kg ball, because its mass is smaller and it moves faster
b. The 2kg ball, because its mass is larger and it accelerates at a greater rate.
¢ The 1 kg ball, but not for the reason given in (a) above.

CID The two balls will be traveling at the same speed when they hit,

€. There i3 not enough information to say.

39. Which of the following statements about projectile motion is true
(neglecting air resistance)?
a. The horizontal and vertical motions are independent. “T”
b. The force on the projectile is constant throughout the flight. T~
c. The acceleration of the projectile is constant throughout the flight. T
d. The path depends upon the initial velocity, but not upon the mass of the projectile. T
All of the above statements are true=T™
. None of the above statements is correct X

40. In projectile motion the
a. acceleration is parallel (or antiparallel) to the velocity. [~
b. acceleration is perpendicular to the velocity.
acceleration is vertical, while the velocity can be in any direction.™ T
- acceleration is vertical and the velocity is horizontal. £
¢. The acceleration reaches its minimal value of zero at the top of the trajectory. R
f. None of the above.

41. A baseball player throws a ball from left field toward home plate. Assume that
you can neglect the effects of air resistance. At the instant the ball approaches
home plate, the ball's acceleration
a. reaches its maximal value
b. reaches its minimal value

. retains its constant value, zero.
@ Has the same magnitude as it had at the highest point of the ball’s trajectory.
e. There is not enough information to say.

42. If a small child stands on a spring scale at rest, it reads 100 N, which means his
mass is 10 kg. If instead he stands on the scale while accelerating upward in
an elevator at 4 n/s’, what force would the scale exert and register?

a. 104N

@ 10N becawse vicals madl Gomnesl Weipht B pogply 1N o2 b
d. 410N 'ﬁ:' Cauge “Mm



e. None of the above is correct within 10%.
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Figure 43-44

A 400 kg race car is moving counterclockwise on a circular path of radius 800 m as
shown in the diagram below. Suppose that at this instant, the car is at point P and
moving at a constant speed of 20 m/s in the upward direction on the page.

43. Refer to Figure 43-44. In what direction, precisely, does the net force point at the

instant described?
a 7T
b.
c. -
- Frwnds catn

€.  None of the above.

44. Suppose that the race track of Fig 43-44 is covered with a film of oil which reduces
the coefficients, (both static and kinetic) of friction on the tires to zero and that the
car is kept in its circular paths by cables attached to a post at the center of the track.
What, most nearly, is the tension in the cable attached to the car in Fig.38 at the

instant described above? N
xlO;N T= Ffo= Mm l’}"- (4"32(2")‘:_. Lo
. 4x10° N Qos

2x10°N

4x10°N

2x 10°N

4x10°N

None of the above is within 10% of the correct answer.

®mmopo

45. A mass, m= 0.900kg, hanging on a spring of spring constant , k= 10N/m, oscillates
with a period, T= 1.88 s. If another oscillator has a mass four times as large and a
spring constant one fourth as large, its period will be (most nearly)?

a. 0.12s Me . T2

b. 047s - "2‘1.. T, = a:sﬂ’ = 2 = =4 le

c. 094s Ta= 27 &, L Ka/g ke

d 188s

e. 3.76s = 72.825¢¢C
@7.523

g 30.08s

None of the above is within 10% of the correct answer.



Page 10 of 13: Exam I F07

Ten Matching Questions, #46 through #55 follow.
For each numbered item, fill in the circle on you NCIS answer sheet which
corresponds to the letter of the item on the right which correctly matches it.

Numbered Items Lettered Matching Items

46. Projectile Motion A-AFocuses attention on acceleration rather than velocity
47.Speed with direction |- B Encompasses and Replaces Galileo’s Principle of Inertia.
48. Acceleration ~€. Simultancous vertical motion with a, = ~g and horizontal

motion with a, = 0.

49. Period of a Harmonic AP Pairs equal and opposite forces
Oscillator

50.Newton’s First Law L Doubles when speed and radius of trajectory both double.

51.Newton’s Second Law [ Is greatest for largest mass among similarly shaped objects.

52. Newton’s Third Law -G Triples if mass is increased nine times,

53.Terminal Velocity B Velocity.

54.Centripetal Acceleration | I. Average speed over a very short time interval.

MNintlole) Y0

55. Instantaneous speed -9 Rate of change of velocity with time.
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Note: The following problems may require somewhat more calculation than the
average. You may wish to sequence your work accordingly.

56. A 40-kg crateis being pushed across a horizontal floor by a horizontal force of 240 N.
If the coefficient of sliding friction is 0.1 » What is the acceleration of the crate, most nearly?

bolmd [N = = (0A)40-10) = £s &

:‘:l: gll://:; Fﬂ" e F‘”-— F#‘. w-4, .324.4/-9 »m A
é;’ﬁ,’:ﬁ =D a= ég-az I ®fec?
g 6m/s’

h. None of the above is within 10 % of the correct answer.

57. Angel Falls in southeastern Venezuela is the highest uninterrupted waterfall in the world.
If the water is flowing borizontally at a speed of 3 m/s as it passes over the lip of the
falls, and the height of the falls above the pool is 1125 m, how far out from the lip does
the falling water hit the pool?

a Om - flla (2257 /S See
. ym .z.ﬁ(‘t“')‘ = N1z =p 5= (2237,
c. 15m 2 all = 25
45m dve 'l’cxf = 3/ =4
e 3375m '
f. None of the above is within 1§% of the correct answer.
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58. A red ball is thrown straight down from the edge of a tall cliff with a speed of 20 m/s.
At the same time a green ball is thrown straight up with the same speed. If the green
ball travels up, stops, and then drops to the bottom of the cliff, how long after the red

:.alliwillthegreenballhitth::'ound': S Wy 25ec (- 2{/,9)
b. 2s " J“a‘ MH‘I"#

@ - e RIS o 2 505 - R bell

e. 5s Jﬂd 'hl-m &“*""“’J Fosed a3 !

g None of the above is within 10% of the correct answer

£ 6s bat 4 fecands late.

59. A man stands on a large platform merry-go-round which is rotating at a constant
angular speed, @ = 1.0 radians/second. The normal force between his shoes and
the platform is equal to his weight, 500 N, and the coefficient of static friction is

S e ol T o o o
a Im R p il =fo. 2579 = 200 2 g o Aespy

b. 2m s . (1) IS yeglum

¢ 3m E"‘""ua m ta?x 2R

;‘2 Joum m;.., trcdi. Thaa 1¥f sOR > 299

f. 6m e, Roem

fg None of the above is within 10% of the correct answer.

hiw fom Flshay
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60. Suppose Newton lived on another planet and thought of launching his apple
horizontally at such a speed as to make it travel around that planet (presumed
smooth for the present discussion) in a circle at fixed height. What horizontal
speed must it have to have to stay at the same (small) height above the planet’s
surface? (Take the radius of the planet 10 be 2x10° m, and the planct’s gravitational

acceleration to be 8 m/s’) 4t acbuort Cneula Inetlon , 9‘”-06 feree wusst
e A

a 4X10°m/s

Q) 4X10mis  wgual  [ced b TR, Kok
c. 4X10°m/s R
d 2X10°ms ae ,/"z'a = {8_"_"'.,_”,‘
e 16X10°mss re = ’
f. None of the above is within 10% of the correct answer. 2 K«x/0 ’Vg(

END of EXAM



