ChaBter 5—The Laws of Motion

TR . MULTIPLE CHOICE

1.

3.

In the figure, if the tension in string 1 is 34 N and the tension in string 2 is 24 N, what is the mass of

the object shown?
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If M = 2.0 kg, what is the tension in string 1?

a. 12N
b. 1IN
c. 34N
d. 35N
e. 40N
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If M = 6.0 kg, what is the tension in string 1?
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39N
34N
29N
44 N
51N

ANS: E PTS: 3 DIF: Challenging
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. If M=1.1 kg, what is the tension in string 1?
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. An object of unknown weight is suspended as shown. The tension in rope 1 is 25 Ib, and the tension in
rope 2 is 31 [b. What is the weight of the suspended object?
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ANS: D PTS: 3 DIF: Challenging
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. Ifa=40° F=60° and M= 4.0 kg, determine the tension in string 1.

ISN
22N
17N
20N
36 N

ANS: D PTS: 2 DIF: Average
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. If a=40° and the tension in string 2 is 30 N, determine M.
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- Two forces are the only forces acting on a 3.0-kg object which moves with an acceleration of 3.0 m/s*

in the positive y direction. If one of the forces acts in the positive x direction and has a magnitude of
0 N, what is the magnitude of the other force? T
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ANS: A PTS: 2 DIF: Average

9. The horizontal surface on which the block siides is frictionless. If F =20 N and M = 5.0 kg, what is the
magnitude of the resulting acceleration of the block? Y
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d. 4.7 m/s’
e. 3.2m/s
ANS: C PTS: 2 DIF: Average

10. The only two forces acting on a body have magnitudes of 20 N and 35 N and directions that differ by
80°. The resulting acceleration has a magnitude of 20 m/s>. What is the mass of the body?
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11. Ifthe only forces acting on a 2.0-kg mass are ﬁz = (3i- 8j)N and Fg = (51 +3jIN, what is the
magnitude of the acceieratlon of the pxrticle?
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ANS: C PTS: 2 DIF: Average

12. At an instant when a 4.0-kg object has an acceleration equal to (51 + 35) m/s’, one of the two forces
acting on the Ob.l/gt is known to be (121 + 22§)N. Determine the magnitude of the other force acting
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13. If F=4.0N and m = 2.0 kg, what is the magnitude a of the acceleration for the block shown below?
The surface is frictionless.
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i4. A block is pushed up a frictionless 30° incline by an applied force as shown. If F=25 N and M =3.0
kg, what is the magnitude of the resulting acceleration of the block? P
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15. A5.0-kg objéct is suspended by a string from the ceiling of an elevator that is accelerating downward
at a rate of 2.6 m/s®. What is the tension in the string?
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16. The tension in a string from which a 4.0-kg object is suspended in an elevator is equal to 44 N, What is
the acceleration of the elevator? _,(-
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17. A 5.0-kg mass is attached to the ceiling of an elevator by a rope whose mass is negligible. What force
does the mass exert on the rope when the elevator has an acceleration of 4.0 m/s® upward?
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69 N downward
b, 29 N downward
c. 49N downward
d. 20N downward
e. 19N downward

ANS: A PTS: 2 DIF: Average

18. A 5.0-kg mass is suspended by a string from the ceiling of an elevator that is moving upward with a
speed which is decreasing at a constant rate of 2.0 m/s in each second. What is the tension in the string

supporting the mass? —_— — i (U - U b AL
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19. A person weighing 0.70 kN rides in an elevator that has an upward acceleration of 1.5 m/s>. What is
the magnitude of the force of the elevator floor on the person? n\% 't \LN _,i} cd N
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ANS: B PTS: 2 DIF: Average

20. A 3.0-kg block slides on a frictionless 20° inclined plane, A force of 16 N acting parallel to the incline
and up the mclme is applied to the block. What is the acceleration of the block?
a. 2.0 m/s* down the incline ) 7

b. 5.3 m/s2 up the incline F =1 gﬁ"\ 26T w ’f
2.0 m/s” up the incline \6 2 Kg (BBS\ R o

3.9 m/s® down the incline

. 3.9 m/s* up the incl; é;
e m/s” up the incline fw\é )
ANS: C PTS: 2 DIF: Average

21. A 2.0-kg block slides on a frictionless 25° inclined plane. A force of 4.6 N acting parallel to the incline
and up the incline is applied to the block. What is the acceleration of the block? e
a. 1.8 m/s* up the incline e <

b. 2.3 m/s® up the incline _k o G
n S
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22. A 2.0-kg block slides on a frictionless 15° inclined plane. A force acting parallel to the incline is
applied to the block. The acceleration of the block is 1.5 m/s* down the incline. What is the applied

force? i
a. 8.1 N down the incline V& S\b\\{-— F.- N G&
b. 3.0 N down the incline
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d. 3.0 N up the incline
e. 8.1 N up the incline

ANS: C PTS: 2 DIF: Average

23. A 1.5-kg object has a velocity of Sj: m/s at ¢ = 0. It is accelerated at a constant rate for five seconds
after which it has a velocity of (6i+ 12i) m/s. What is the magnitude of the resultant force acting on

the object during this time mterval‘? - ~ A A
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24. A 1.5-kg object has a velocity of 55 m/s at #= 0. It is accelerated at a constant rate for five seconds
after which it has a velocity of (61 + 12_]?) m/s. What is the direction of the resultant force acting on the

object during this time interval?
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25. A 2.0-kg object has a velocity of 4.0im/s at t=0. A constant resultant force of (2.01 + 4.0_1) N then
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acts on the object for 3.0 s. What is the magnitude of the object's velocity at the end of the 3.0-5 =
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26, A 1.5-kg mass has an acceleration of (4. 0i-3. Oj) m/s. Only two forces act on the mass. If one of the

forces is (2. 0i-1. 4_]) N, what is the magnitude of the other force? ’\
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27. Only two forces act on a 3.0-kg mass. One of the forces is 9.0 N east, and the other is 8.0 N in the
direction of 62° north of west. What is the magnitude of the acceleration of the mass?




2.9 m/s?
= 5.7 m/s*
ANS: D PTS: 2 DIF: Average

28. A book is placed on a chair. Then a videocassette is placed on the book. The floor exerts a normal
force
a. on all three.
b. only on the book.
only on the chair.
d. upwards on the chair and downwards on the book.
e. only on the objects that you have defined to be part of the system.

ANS: C PTS: 1 DIF: Easy

29. The apparent weight of a fish in an elevator is greatest when the elevator
a. moves downward at constant velocity.
b. moves upward at constant velocity.
accelerates downward.
d. /accelerates upward.,
e. is not moving.

ANS: D PTS: 1 DIF: Easy

30. The vector sum of three co-planar forces
a. must be zero.
b. must be perpendicular to one of the three.
c. must be parallel to one of the three.
d. must be perpendicular to the plane.
may have any direction in the plane.

ANS: E PTS: 1 DIF: Easy

31. When the vector sum of three co-planar forces, E, Band E, is parallel to :‘i, we can conclude that B
and C
a. must sum to zero.
b. must be equal and opposite.
é must have equal and opposite components perpendicular to A
d. must have equal and opposite components parallel to A
€ must have equal and opposite components parallel and perpendicular to A

ANS: C - PTS: 1 DIF: Easy

32. A constant force is applied to a body that is already moving. The force is directed at an angle of 60

degrecs to the direction of the body's velocity. What is most likely to happen is that

a. the body will stop moving.

b. the body will move in the direction of the force.

¢ the body's velocity will increase in magnitude but not change direction.
the body will gradually change direction more and more toward that of the force while
speeding up.

e. the body will first stop moving and then move in the direction of the force.

ANS: D PTS: 1 DIF: Easy




33. A juggler throws two balls up to the same height so that they pass each other halfway up when A is
rising and B is descending. Ignore air resistance and buoyant forces. Which statement is true of the two
balls at that point?

a. There is an residual upward force from the hand on each ball.
b. There is a greater residual force from the hand on A than there is on B.
c. Only gravity acts on B but there is an additional residual force from the hand on A.
d. There is an additional downwards force besides gravity on each ball,
@ The only force acting on each ball is the gravitational force.

ANS: E PTS: 1 DIF: Easy

34. A bumper car is moving at constant velocity when another bumper car starts to push on it with a
constant force at an angle of 60 degrees with respect to the first car's initial velocity. The second
bumper car continues pushing in exactly that direction for some time. What is most likely to happen is
that
a. the first car will stop moving.

b. the first car will move in the direction of the force.
c.  the first car's velocity will increase in magnitude but not change direction.
(d.) the first car's velocity will gradually change direction more and more toward that of the
force while increasing in magnitude.
e. the first car's velocity will gradually change direction more and more toward that of the
force while decreasing in magnitude.

ANS: D PTS: 1 DIF: Easy

35. You have a machine which can accelerate pucks on frictionless ice. Starting from rest, the puck travels
a distance x in time ¢ when force F is applied. If force 3F is applied, the distance the puck travels in
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ANS: C PTS: 1 DIF: Easy

36. A constant force F is applied to a body of mass m that initially is headed east at velocity vo until its
velocity becomes —vg. The total time of travel is 2¢ The total distance the body travels in that time is
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37. The first of two identical boxes of mass m is sitting on level ground. The second box is sitting on a
ramp that makes a 20° angle with the ground. The normal force of the level ground on the first box is
N, the normal force of the ramp on the second box is Nz. Which statement is correct?




a. Np=N,=mg. N ‘}
b. N, =mg; Np=mg sin 20°. S ,

Ni = mg; Ng = mg cos 20°. N 28wl ‘\;ﬁod »
d. N;=mg; Np=—-mg cos 20°. Mﬁ : 5
e. Np=-N_,=-mg.
ANS: C PTS: 1 DIF: Easy

38. The first of two identical boxes of mass m is sitting on level ground. The second box is sitting on a
ramp that makes an angle with the ground. When a force of magnitude F is applied to each box in a
direction parallel to the surface it is on, upwards on the box on the ramp, neither box moves. Which
statement comparing the friction force on the box on the level, f7, to the friction force on the box on the
ramp, fp, is correct?

a. fr=f.
b. fr>fi.
c. fe<fi
~The coefficient of static friction is needed to determine the correct answer.
@Depending on the values of the coefficient of static friction, the angle of elevation of the
ramp, the mass of the boxes, and the applied force, answers (a), (b), and (c) are each a
possible correct answer.

ANS: E PTS: 3 DIF: Challenging

39. The total force needed to drag a box at constant speed across a surface with coefficient of kinetic

friction w is least when the force is applied at an angle & such that Q_ .
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40, A heavy weight is supported by two cables that exert tensions of magnitude 7 and 75, Which
statement is correct?
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a. T1=T2.
b. T;;,ﬁ sz.
T1> T
. T1<Ts.

e. We need the mass of the box in order to determine the correct answer.

ANS: C PTS: 2 DIF: Average
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Two people, each of 70 kg mass, are riding in an elevator. One is standing on the floor. The other is
hanging on a rope suspended from the ceiling. Compare the force F the floor exerts on the first

person to the force F the rope exerts on the second person. Which statement is correct?

They are equal and opposite in direction.
@ They are equal and have the same direction.

a
c. F z Is greater than FF, but they have the same direction.
d

F  is greater than i‘:F, but they have opposite directions.

e F  is less than F}, but they have the same direction.

ANS: B PTS: 1 DiF: Easy

Two people, each of 70 kg mass, are riding in an elevator. One is standing on the floor. The other is
hanging on a rope suspended from the ceiling. Compare the acceleration @ of the first person to the

acceleration @ of the second person. Which statement is correct?

a. They are equal and opposite in direction.
@ They are equal and have the same direction.

¢. The acceleration 3 2 16 greater than "EF, but they have the same direction.
d.
e.

The acceleration a z 18 greater than EF, but they have opposite directions.
The acceleration @ is less than EF, but they have the same direction.

ANS: B PTS: 1 DIF: Easy

The horizontal surface on which the objects slide is frictionless. If M = 2.0 kg, the tension in string 1 is

12 N. Determine F. S Q"\ N .u\,( *_g_m') Oz 5 MO ———‘>©
£@r sk 264 ¢
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ANS: B PTS: 2 DIF: Average

Th_e horizontal surface on which the objects slide is frictionless. If F = 12 N, what is the tension in

string 1? gﬁ{ M g 2 __’—-—1" — 2™ Qo
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e. 25N
ANS: B

PTS: 3 DIF: Challenging

45. The surface of the inclined plane shown is frictionless. If 7= 30 N, what is the magnitude of the force
exerted on the 3.0-kg block by the 2.0-kg block?

@ 18N
. 27N

¢. 24N
d. 21N
e. I5N
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46. If P=6.0 N, what is the magnitude of the force exerted on block 1 by block 27

- For as ﬂb:@ﬂwﬂ&

a. 64N
b. 56N
48N

T 72N
e. 84N

ANS: C
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47. If F=5.0 N, what is the magnitude of the force exerted by block 2 on block 1?
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d. 23N
e. 50N

ANS: A PTS: 2 DIF: Average

48. An astronaut who weighs 800 N on the surface of the earth lifts off from planet Zuton in a space ship.
The free-fall acceleration on Zuton is 3.0 m/s* (down). At the moment of liftoff the acceleration of the
space ship is 0.50 m/s* (up). What is the magnitude of the force of the space ship on the astronaut?

2 41N _ _Gea
(b)) 029 KN cordl w5 e

(3
c. 024KkN —ad = QL _
d. 020kN v A _ 8_93»(0.:;% 1) = 0-29kw (
e. 0.37kN F= m%*-"‘\f’*- a.8

ANS: B PTS: 2 DiF: Average

49. The horizontal surface on which the objects slide is frictionless. If M = 1.0 kg and the magnitude of the
force of the small block on the large block is 5.2 N, determine F.

fraly 2 o =0
Eer \args- block g

T2 =AM 5 &z S‘_'(_f,
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o Hon ©) cenl
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78N - e
. 48N = (‘7« (75{;;;3 Ries
e. 41N
ANS: C PTS: 2 DIF: Average

" 50. The horizontal surface on which the objects slide is frictionless. If F= 6.0 N and M = 1.0 kg, what is
the magnitude of the force exerted on the large block by the small block?

luwale 2 -F=5+Q
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a. 77N - 2F-3IM &
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e. 6.5N
ANS: D PTS: 2 DIF: Average

51. A 6.0-kg object is suspended by a vertical string from the ceiling of an elevator which is acceleratmg
upward at a rate of 1.8 m/s>. Determine the tension in the string.
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d. 59N
e. 62N

ANS: B PTS: 2 DIF: Average

52. An 8.0-kg object rests on the floor of an elevator which is accelerating downward at a rate of 1.3 m/s™.
What is the magnitude of the force the object exerts on the floor of the elevator?

a. 59N _ _ NG

b. 10N w\%—"\\—“"a , N=mG

c. 89N Moo L% _.O) R a=\-3
68N EYERY "

s’ 78N - ¢(&a-%-

ANS: D PTS: 2 DIF: Average

53. A 70-kg stunt artist rides in a rocket sled which slides along a flat inclined surface. At an instant when
the sled's acceleration has a horizontal component of 6.0 m/s* and a downward component of 2.8 m/s?, /%
LY

what is the magnitude of the force on the rider by the sled?

a. 0.83kN "L _ - o Y ALL, - £
b 098 kN Faope | poodile ntly AR 0y
c. 0.65kN 2 .

d. 0.68kN ,_éi

e. 0.72kN :

ANS: C ~ PTS: 3 DIF: Challenging

54. If F=40 N and M = 1.5 kg, what is the tension in the string connecting M and 2M? Assume that all

surfaces are frictionless.
:ﬁw 28K
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¢ 23N il

c. 36N - <
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c. 28N —V:(F*Mo&/g =2.3.\N

ANS: B - PTS: 2 DIF: Average -

55. The system shown is released from rest and moves 50 ¢m in 1.0 s. What is the value of M? All
surfaces are frictionless.




a. 0.42kg

{ 0.34 kg
c. 0.50kg rl = ,3/—" '7-9'34’162
d. 0.59kg = -d
e. 0.68kg
ANS: B PTS: 2 DIF: Average

56. If F=40N and M = 2.0 kg, what is the magnitude of the acceleration of the suspended object? All
surfaces are frictionless, foy £5 A%
£ ..

_\J.__

Fles3o-Tz2Ma>0 g5,

= = 2. wrpr
a 12m/s Feszo 0= 34 & 5 (= 25wy

b 2.0mis’ M) Qves
c. 1.5m/s’
@’ 2.5 m/s*
e. 5.6m/s’

ANS: D PTS: 3 DIF: Chailenging

57. If M=2.2 kg, what is the tension in the connecting string? The pulley and all surfaces are frictionless.
MASiazo T=ma—>0
M% - N=tMa—> Q)

M%ﬂnSg %Mﬂf—m 14
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@5.41\1
~ 69N
e. 83N

ANS: C PTS: 3 DIF: Challenging

58. A 5.0-kg mass sits on the floor of an elevator that has a downward acceleration of 1.0 m/s”. On top of
the 5.0-kg mass is an object of unknown mass. The force of the elevator on the 5.0-kg mass is 80 N up.

}Eiete;rglil?ge the unknown r-nﬁlass. M(% _ %Cb sl V44| N
e (Sae)g- o=k} J%’ L&
I L T e '
ANS: D PTS: 2 L =*ﬂ;’efage m =4 ‘"’6

59. Ifthe tension, 7, is 15 N and the magnitude of the acceleration, a, is 3.0 m/s’, what is the mass, m, of
the suspended object? Assume that all surfaces and the pulley are frictionless.

"~ “\ = moL |
‘N\% - < :m(g) *\‘\'

W\L%—‘;}: '\ 5 tlw\_(
™ ,-_2-10&6 W

a. 3.1lkg
b. 2.5kg
c. 2.8kg
d22kg

3.7kg

ANS: D PTS: 2 DIF: Average

60. If F=8.0 N and M = 1.0 kg, what is the tension in the connecting string? The pulley and all surfaces
are frictionless.

- . @4 w A — @ e\

F -z ud

o ML == S,
a. 41N @*‘@9 ) T“M% fin Lo X0 ‘—D@
@g;g k- M%Q‘Mw: MO, A= 2V
o 48N MmO Tz A - 3#1(\3(1.\)

ANS: C PTS: 2 DIF: Average = 3+8




61.

In the figure, if F = 2.0 N and M = 1.0 kg, what is the tension in the connecting string? The pulley and

all surfaces are frictionless. ﬁu 2406,
F | T et ema O

L N aNatX . IR

" M%ﬁa 30"V=pd NS
=0
- € R
@ \_!Maff,‘n
+ Q) NIy,
ﬁ'-’ 26N F*M Y:’\g(_, =3
MG

b LIN
¢. 21N o = ’2-3,,\/5»
d 16N _ _
e. 37N %@%u,/j =g 20K T— 21 - £
ANS: A PTS: 2 DIF: Average =2-6 N

62. A 4.0-kg block slides down a 35° incline at a constant speed when a 16-N force is applied acting up

63.

64.

‘m;zlgdme? Wl W ia 3t -§-f=o "fp\yﬁw |

and parallel to the incline. What is the coefficient of kinetic friction between the block and the surface

b. 0.23 . il =

c. 026 NTAIT AN 16 = S 7 K
d. 033 o B & o

. 041 W‘Oési.o 3(-—})&&1\%&535 \ 6 1<

ANS: A PTS: 3 DIF: Challenging AN =020

A block is pushed across a horizontal surface by the force shown. If the coefficient of kinetic friction
between the block and the surface is 0.30, =20 N, 8= 30°, and M = 3.0 kg, what is the magnitude of

the acceleration of the block? <
e " Fone-£ = mo—0 e
NT Fs.r\eww\% =2 £ 7 e

£ AN {»J\/%m@

a. 2.8m/s? _ L

b. 2.3 m/s’ FCos6 - M"*N (_Q‘ nb %W\%) l
@l.Sm/sz o Q:’Q,;,Se-»Mm sin - \- B /§

d. 3.3m/s T —~

e. 5.4m/s’

ANS: C PTS: 2 DIF: Average

A 3.0-kg block moves up a 40° incline with constant speed under the action of a 26-N force acting up
and parallel to the incline. What magnitude force must act up and para]le] to the incline for the block to
move down the incline at constant velocity? 7 s '

a. 14N %‘L e -

4G
E- g m%?f\@ G ogij’éN:W%ﬂdsé
“““Qﬂﬂ\{-“}"\‘\\ w‘%g“\ ﬂkﬂ.—' w\ﬁQo\;ﬁ




Q-F':"’oeirwériae &

(b 12N : .
B L At AR
L o o —pnp b eas ¢
ANS: B PTS: 2 DIF: Average

65. The block shown is pulled across the horizontal surface at a constant speed by the force shown, If M =
5.0 kg, F=14 N and 6= 35°, what is the coefficient of kinetic friction between the block and the

horizontal surface? -
"'— Cos@® — g =0 Kl ;—F‘f_\/g
¢ forwo S
N

Y
(ﬂ =\& 0oe 35

)

-;./J N - ( ._-( "G
a. 0.44 £ MW\% : ng,\ 3§’}
Lo dets§ pfSyag - W7

0.28 _ ﬁ'aiggg/ =0

g 0.17 M= A 14@.,\2(
ANS: D PTS: 2 DIF: Average

66. A box rests on the (horizontal) back of a truck. The coefficient of static friction between the box and
the surface on which it rests is 0.24. What maximum distance can the truck travel {starting from rest
and moving horlzontaliy with constant acceleration) in 3.0 s without having the box slide?

a. l4m [ ,{,Ly\ O& "'JU‘ A0 24
(oD 11m =W L % ?fl GJ*AO_H

o 29m ~ (o 143(9 2)(8) = g S8

ANS: B PTS: 2 DIF: Average

67. Ina game of shuffleboard (played on a horizontal surface), a puck is given an initial speed of 6.0 m/s.
It slides a distance of 9.0 m before coming to rest. What is the coefficient of kinetic friction between

puck and the surface? _ Cg — o Cf = JA N . c
0.20 - ~ i _=50 L am
> g}g \ Uo —bl&?( - (A 2_0‘\(93 —> O\ - ST 2 e
1 —Q -
d. 0.13 c - =
e. 027 cﬁ WA = JMM M"/’\%’ > M= % - 5.4
ANS: A PTS: 2 DIF: Average

68. A 2.0-kg block slides on a rough horizontal surface. A force (magnitude P = 4.0 N) acting parallel to
the surface is applied to the block. The magnitude of the block's acceleration is 1.2 m/s% IfPis
increased to 5.0 N, determine the magnitude of the block's acceleration.

2
boasme R, pofoe0 g ,_.;,ﬁ‘i;
S NG A G
_.4"*‘1‘{\ -0 - 6\ %

})\ - T
) i ) 5/,@1_\,7:}&5_8,) =t g
- }-kl\k‘:.a\(l P o= 2




e. 3.2m/s°
ANS: D PTS: 2 DIF: Average

69. A 4.0-kg block is pushed up a 36° incline by a force of magnitude P applied parallel to the incline.
When P is 31 N, it is observed that the block moves up the incline with a constant speed. What value
of P would be required to lower the block down the incline at a constant speed?

a. 27N &___“\ @ G R — Ce O l
® 1 U L dansnma® L
c. 13N ’P“‘“\ PPN - = =0 _4(a3 a3 G

d. 17N _ e 4(G-2Ysthz 6 QZ
e. 19N =2 i nc =025 . Qi
ANS: B PTS: 2 DIF: Average

+m%2:mé-—£-c ’ ? #w‘}g&‘é

70. A 1.8-kg block is released from rest at the top of a rough 30° inclined plane. As the block slides down

the incline, its acceleration is 3.0 m/s* down the incline. Determine the magnitude of the force of ®2 / - &
friction acting on the block.
2 o E m%gm@w g -mou , N =nd (8

(&) 34N mQsinG - = 5

d. 38N £ Kc%g:-,\@..&} =342 N

ANS: C PTS: 2 DIF: Average

71. A 1.8-kg block is prOJected up a rough 10° inclined plane. As the block slides up the incline, its
acceleration is 3.8 m/s* down the incline. What is the magnitude of the force of friction acting on the

block? -

SN mSing+ & =m0 NS e tro
8N - ne - >

12N -£- (8 a) ﬂgﬁ“zg\_\a

d. 46N _£: -3 11N e g

e. 65N £ -1 3an

ANS: B PTS: 2 DIF: Average

72. A 2.0-kg block slides on a rough horizontal surface. A force (P 6.0 N) is applied to the block as
shown. The magnitude of the block's acceleration is 1.2 m/s’, What is the magnitude of the force of
friction acting on the block?

, "P%s%&*f TS
_:’Z“’f_\« 'S Qbsg@r-g:m(\”-}
g: 6 G306 —10'15

a. 20N = 2.9
b. 14N

1.6 N
@ 28N
€.

34N

ANS: D PTS: 2 DIF: Average




73. A 3.0-kg block slides on a rough horizontal surface. A force of 8.0 N acting parallel to the surface is
applied to the block. The coefficient of kinetic friction between the block and the surface is 0.15. What
is the magnitude of the block's acceleration?

2 - M
& i Bofeed s Vg e g
o S .
. 15mfs
e. 2.9 m/s? /u“\ = i \g /S
ANS: B PTS: 2 DIF:  Average

74. A 1.0-kg block is pushed up a rough 22° mclmed plane by a force of 7.0 N acting parallel to the
incline. The acceleration of the block is 1.4 m/s” up the incline. Determine the magnitude of the force

af friction acting on the block.
Frgsing o emes

5. 2.2N

c. 13N g:‘f‘--w»%?lz\@w NN
d 16N o

e 33N = 92N

ANS: A PTS: 2 DIF: Average

75. Inthe figure shown, the coefficient of kinetic friction between the block and the incline is 0.29. What
is the magnitude of the acceleration of the suspended block as it falls? Disregard any pulley mass or

friction in the pulley. ﬁ) ___{.: N4, M% ==tk — @ X
ﬁa PR Y | \
gt“‘\k: .//LD—M%QES 2‘}(
Tearqgoing -2peag Csd=2ma 505
: @" 6 =73 0~
Ces {
t sS4 ‘\7(% A ‘L?(%S ng ~ 1—# % M%

b. 5.2m/s
(3) tsl.gm;si %-&-L% 3;‘\@“2#%0@3&7 =30
. 56m/s
e. 7.9m/s’ o= 489 w /o™
ANS: C PTS: 2 DIF: Average

76. In the figure shown, the coefficient of kinetic friction between the block and the incline is 0.40. What
is the magnitude of the acceleration of the suspended block as it falls? Disregard any pulley mass or
friction in the pulley.

for 2049 2‘«(%-—“(‘ zw(o:——éo

for 1% T_f_qoin8= ma —>Q)

@-ﬂc@ AT\ ——f-—M%RM@ =300
Tz gl el , o

27«(% M}A%us@ ?chsmé, =301 A




3.4 m/s’
b, 3.7 m/s*
¢. 42m/s?

d. 3.9m/s?
e. 5.4 m/s

ANS: A PTS: 2 DIF: Average
77. The three blocks shown are released from rest and are observed to move with accelerations that have a

magnitude of 1.5 m/s>. What is the magnitude of the friction force on the block that slides JN
horizontally? Disregard any pulley mass or friction in the pulley and let A/ = 2.0 kg. DGR b

&r Qw.‘ wd‘aija \oddis ’-\-ﬁm

‘T‘_.T?__Q M0 + S

£ =T -\~ 2&4&-—3@@ ﬁ E%!
204

Lor Vert el 5 et b 2049

Q.M%:"\"\ - LN\O\_

a. 6.0N

b. 5.IN Cor tas, - (%%65 Ny

55N T, ~tAQ =M — T ol
DI o @ Az (g0 (42007
ANS: D PTS: 2 DIF: Average :Q’L:AV'&M

78. Two blocks in contact with each other are pushed to the right across a rough horizontal surface by the
two forces shown. If the coefficient of kinetic friction between each of the blocks and the surface is
0.30, determine the magnitude of the force exerted on the 2.0-kg block by the 3.0-kg block.

30 —10 -4 =Ham = ona)a
o= 20- 14 (-2} Lok

/g
3 A e Wy
a. ISN for wit 3"'”“"&2: (O
o N 20032y (A8) -, = 2 (146D

RN

F%?_: 2o




79.

80.

81.

e. 33N
ANS: D PTS: 2 DIF: Average

Two blocks are accelerated across a horizontal frictionless surface as shown. Frictional forces keep the
two blocks from sliding relative to each other, and the two move with the same acceleration. IfF F = 1.2
N and M = 1.0 kg, what is the horizontal component (frictional force) of the force of the large block on

the small block?
for Q\\ 00

a. 0.40 N to the left -2 _
b. 0.80 N to the right e £- 7( (T) = o4 Ao e
c.) 0.40 N to the right

A :
Cc? 0.80 N to the left Y 3&

e. 1.20Nto the left
ANS: C PTS: 2 DIF: Average

The coefficient of kinetic friction between the surface and the larger block is 0.25, and the coefficient
of kinetic friction between the surface and the smaller block is 0.40. If F = 22N and M = 1.0 kg in the
figure, what is the magnitude of the acceleration of either block?

Fomang) - (ang)

= /F i
oo 22-0-4( 2149 - 0 2§ (319)
a. 1.8m/s S
b, ?jﬁg = 1-3C2 mA™
T 2.2 m/s?
e. 3.7m/s
ANS: C PTS: 2 DIF: Average

In the figure, the coefficient of kinetic friction between the surface and the larger block is 0.20, and the
coefficient of kinetic friction between the surface and the smaller block is 0.30. If F=14 N and M =
1.0 kg, what is the magnitude of the acceleration of either block?

& - 02 (34 g)-T =3aMa=0
Ty ama =@
T20c - oalawg) o3 (a)bua

Bt o = \h-0-2(3mg) -0-3(4a)
Attt

— 285 W\/SL




¢. 1.5m/s
d. 1.8m/s’
e. 3.5m/s?

ANS: B PTS: 2 DIF: Average

82. Two blocks are accelerated across a horizontal frictioniess surface as shown. Frictional forces keep the
two blocks from sliding relative to each other, and the two move with the same acceleration. IfF = 1.2
N and M = 1.0 kg, what is the horizontal component (frictional force) of the force of the small block

on the large block? _
Lo :@M 3 S N

a. 0.48 N to the right _ A
@ 0.72 N to the right — 031 4o —’réw—r;zéj
c. 0.72N to the left

d. 0.48 N to the left
e. 0.65N to the left

ANS: B PTS: 2 DIF: Average
83. Two blocks connected by a string are pulled across a horizontal surface by a force applied to one of the

blocks, as shown. The coefficient of kinetic friction between the blocks and the surface is 0.25. If each
block has an acceleration of 2.0 m/s* to the right, what is the magnitude F of the applied force?

for 3‘1(?]% rﬂﬂ’&o —g-—T = A0
Feslo- N T = 3 g‘""“i—c
s o-pr (g -Fsin6 e -T:B&@M
o —
Topmg =0 =Gy wy
= (9@ i
d.

11N < Flsgo w&U\% BRSNS —/“*ML% =4 (0
7N E (6o usinbe) —pmdf - g <da

ANS: A PTS: 3 DIF: Challenging _F_: 24 .84 N

84. Inthe figure, the coefficient of kinetic friction between the surface and the larger block is 0.20, and the
coefficient of kinetic friction between the surface and the smaller block is 0.30. IfF F=10 N and M =
1.0 kg, what is the tension in the connecting string?

for Mo [ _T-p¥q =ra ) OO
L6-T- pag = +1a —>© | 0-03mg -0-4Mg
Coy 2040, To p264G -5 = 300

. £ .04 wm /5
- 0-202mq) = 2mx —2 @) QSKM"@‘@ T:gg.oul




b. /6.0N
c. 6.7N
d 87N
e. 30N
ANS: B PTS: 2 DIF:  Average

~ 85. The frictional force of the floor on a large suitcase is least when the suitcase is ~
a. pushed by a force parallel to the floor.
b. dragged by a force parallel to the floor. f TN E /J‘ "‘"%
pulled by a force directed at an angle & above the floor.
d. pushed by a force directed at an angle & into the floor.
e. turned on its side and pushed by a force parallel to the floor.

ANS: C PTS: 1 DIF: Easy

86. A 60-kg person rides down an icy hill of 20° slope while standing on a 3.0-kg flat-bottomed bathroom
scale. Assume there is no frictional force between the bottom of the scale and the hill. The static
iction force the scale exerts on the person is
on.
b. 201 N.
c. 21IN.
d. 553N.
e. 580N.
ANS: A CPTS: 1 DIF: Easy

87. A chair is placed on a rug. Then a book is placed on the chair. The floor exerts a normal force
a. on all three.
b. only on the book.
&> only on the rug.
d. upwards on the rug and downwards on the chair.
¢. only on the objects you have defined to be part of the system.

ANS: C PTS; 1 DIF: Easy

88. Two identical springs with spring constant 50 N/m support a 5.0 N weight as in the picture below.
What is the tension in spring A?

T30 =6
— - 2-39 N

— 5.

2.3 ©

rr—

a. 145N




b. 2.50N
289N
375N
e. 500N
ANS: C PTS: 2 DIF: Average
89. A book is placed on a chair. Then a videocassette is placed on the book. The floor exerts a normal
force
a. on all three.

b.

only on the book.

¢ only on the chair.

d. upwards on the chair and downwards on the book.
¢. only on the objects that you have defined to be part of the system.
ANS: C PTS: 1 DIF: Easy

90. Two bodies, A and B, collide as shown in Figures I and 11 below.

1

Which statement is true?

a. They exert equal and opposite forces on each other in I but not in IL
b. They exert equal and opposite force on each other in IT but not in I.
@ They exert equal and opposite force on each other in both I and IL

d. The forces are equal and opposite to each other in [, but only the components of the forces
parallel to the velocities are equal in I1.

e. The forces are equal and opposite in I, but only the components of the forces
perpendicular to the velocities are equal in I

ANS: C PTS: 1 DIF: Easy

91. You throw a ball up in the air and hold your hand under it to catch it when it comes down. The reason
why the ball stops is because

a. your hand is there: your hand exerts no force on the ball.

b. your hand exerts a force on the ball perpendicular to its velocity.

¢.. vour hand exerts a force on the ball in the direction of its velocity.

your hand exerts a force on the ball in the direction opposite to its velocity.
¢. your hand and the ball exert forces in the same direction on each other.
ANS: D PTS: 1 DIF: Easy
92, You held a tennis racket in your hand. On top of the racket you have balanced a ball. Which statement

is true?

a. The force of your hand on the racket and the force of the ball on the racket are equal and
opposite.

b. The force of the racket on your hand and the force of the ball on the racket are equal and
opposite.

¢. The force of your hand on the racket and the force of the racket on the ball are equal and
opposite.

d. The force of the racket on your hand and the force of the racket on the ball are equal and




93.

94,

95.

96.

97.

. opposite.
The force of your hand on the racket and the force of the racket on your hand are equal
and opposite.

ANS: E PTS: 1 DIF: Easy

When you drag a toy teddy bear along the floor by a force that is parallel to the floor, the magnitude of
the force of friction

is independent of velocity or acceleration.
i’

increases when the velocity increases.

c. is proportional to the acceleration.

d. decreases when the force parallel to the floor increases.
e. increases when the force parallel to the floor increases.
ANS: A PTS: 1 DIF: Easy

In order to jump off the floor, the floor must exert a force on you
a. in the direction of and equal to your weight.
b. opposite to and equal to your weight.
¢. in the direction of and less than your weight.
d. opposite to and less than your weight.
@ opposite to and greater than your weight.

ANS: E PTS: 1 DIF: Easy

When an acrobat hangs motionless from a pair of rings

a. she has no measurable weight.

b. her weight depends on the angles the ropes make with the ceiling.

¢. her weight is reduced by the upward force the rings exert on her.

d. her weight is increased by the upward force the rings exert on her.

she exerts a gravitational force on the Earth that is equal to the sum of the forces the rings
exert on her.

ANS: E PTS: 1 DIF: Easy

Three boxes slide on a frictionless horizontal surface when pulled by a force of magnitude F. When we
compare the tensions Ty and 7, with the force F, we find that

a. T1=T2=F.

b. Th=F>T,

‘¢, F>T1=T.

d, F>T>T,.

e. F-T1<T-Tm.

ANS: D PTS: 1 DiF: Easy

Three boxes are pushed across a frictionless horizontal surface as shown. When we compare the
normal force N, s that mass 2m exerts on mass 5m with the normal force Ns o that mass 5m exerts on
mass 10m, we find that




a. Nos=Nsio=F.
b. Ng,s =F> Ns,m.
c. F>Nys5=Nsp.
@ F>Nys> Nsqo.
e. F> N5,10 > Nz,s.

ANS: D PTS: 1 DIF: Easy

98. Given the equation (2.00 kg) [5. i Eg] = 20.00 N - 10.00 N, which answer or answers provide(s) the
5

best description of a possible physical situation?
a. A 20.00 N tension pulls a 2.00 kg mass. The 2.00 kg mass pulls another 2.00 kg mass.
b. A 20.00 N force pushes a 2.00 kg mass. The 2.00 kg mass pushes another 2.00 kg mass.
c. A 2.00 kg mass on a flat surface is acted on by gravity while another 2.00 kg mass sits on
top of it.
d. All of the situations above are possible.
@ Only (a) and (b) above are possible.

ANS: E PTS: 2 DIF: Average

99. Given the equation (3.00 kg)[S.SS E}] - (3.00 kg)[EJ.SD %] ~(2.00 kgj[ﬂ.ES -ﬂ—;] which answer
g 3 5

provides the best description of a possible physical situation?

a. A 3.00 kg mass is suspended from the ceiling.

b. A 2.00 kg mass hanging over a pulley drags a 3.00 kg mass along a frictionless horizontal
surface.

@ A 3.00 kg mass hanging over a pulley drags a 2.00 kg mass along a frictionless horizontal

surface.

d. A 3.00 kg mass hanging over a pulley drags a 5.00 kg mass along a frictionless horizontal
surface.

e. A 5.00 kg mass hanging over a pulley drags a 3.00 kg mass along a frictionless horizontal
surface.

ANS: C PTS: 2 DIF: Average

100. Two experiments are performed. In (A), an 18.0 N force pushes horizontally on a 2.00 kg block that
then pushes on a 4.00 kg block. In (B), an 18.0 N force pushes on a 4.00 kg block that then pushes ont a
2.00 kg block. Which statement is correct?

The acceleration is 3.00 m/s” in both (A) and (B).

The acceleration is 4.50 m/s” in both (A) and (B).

The acceleration is 6.00 m/s® in both (A) and (B).

The acceleration is 9.00 m/s? in both (A) and (B).

The 2.00 kg block has a 9.00 m/s” acceleration. The 4.00 kg block has a 4.50 m/s’

acceleration.

ANS: A PTS: 1 DIF: Easy

oo o)




101.

102.

103.

104.

A catcher arranges to catch a baseball dropped from a height 50 m above his glove. However, his
friends substitute a soft 250 g red grapefruit, so that it will smash apart when he catches it. His glove
stops the grapefruit in 0.010 s. What force does the glove exert on the grapefruit?

a,. 0.0783N Y e, o

783 N \} Ca ‘e\) U &(q ﬁ'}(g('.») /S

c. 2450N Ot = 0~V . o)
d. 24500 N \ 5 Fzmal = 420 1@ )¢

e. 78300N c-¢ 0 /—53‘\"’/
ANS: B PTS: 2 DIF: Average —7%2.60

Exhibit 5-1

A 2.30 kg mass is suspended from the ceiling and a 1.70 kg mass is suspended from the 2.30 kg mass,
as shown. The tensions in the strings are labeled T, and F,.

Use this exhibit to answer the following question(s). i/
M,
Refer to Exhibit 5-1. A hand exerts an upward force of 6.70 N on the 1.70 kg mass. The magnitudes of
the tensions are -0
a. T;=158N;T,=10.0N. @T M‘ - L=
b. 7=158N; T;=16.7N. ( __fl‘go%fzfl o — @
c. T1=225N;=100N. Q , R
d. :r1 22.5N; I3 = 16.7N. * fr-’\‘v,v—Mq_% 0 —>
=32.5N; I>=10.0N.

i O+ klw‘ljg +Q—-i4g =©

ANS: E PTS: 2 DIF: Average Q 2 A\ ﬂ\ {9 3\ et = KN

Refer to Exhibit 5-1. The string supporting the 1.70 kg mass is cut. The magrntudes of the tension in

string 1 before and after string 2 is cut are ‘
a In=225N;Ti=580N. ¢ 0 T\, "m'% T,=o Crom () T, =9-9N
b. T;=392N; T ,=5.80N. .

c. T;=225N;T,=22.5N. — 'L =0 @

(A T1,=392N; Tr;=22.5 N, JQ. T, = o \mbm,_\% -39 .2

e. T1,=392N;T,=392N. [;@Le/ ~\ - AN %_
ANS: D PTS: 2 DIF: Average _kz 3')((-} 8"3 22.-54N

A 6.00 kg block is placed on a 30.0° incline and connected to another block on a 36.87° incline.
Although the surfaces are frictionless the blocks do not move. What is the mass in kilograms of the
block on the 36.87° incline?

6.00 kg m="7
2. 1.80 for W< “\OOL'S?’\Q —{=°
b. 3.00 ~ %;a\@ —> ©

ﬁ’[ 64@&% \.-W\ S add = 4
%%9 A = 6(? \335,;\39)'7,2‘%-4 Mj




Wom @ . 1 36-3 )

e. 6.00

190 o4
6. =4 99y

105.

106.

107.

108,

ANS: D PTS: 2 DIF: Average

Exhibit 5-2
A 4.00 kg block is suspended from the roof of an elevator. A 2.00 kg block is suspended from the 4.00

kg block. The tensions in strings 1 and 2 are labeled E’i and _i";.

— T A
2
Ueh

Use this exhibit to answer the following question(s).

Refer to Exhibit 5-2. When the elevator accelerates upwards with an acceleration of 2.20 m/s®, the
i 7, and T, TA e | 4 : \
magiudes of [yt Tyare: Lo & ) 37T, — 4(3-5) =4 (0200 =0

b. 392N;19.6N. G 2igs T, - 2(9-8)= z(ﬁ-ﬁé TG‘

c. 456N:152N. ‘ N S,
d. 48.0N:24.0N. Mo, T,z 2(8-%%1 2)

72O A, Gor© Tratamaladrata) =Jon

ANS: E PTS: 2 DIF: Average

Refer to Exhibit 5-2. When the elevator accelerates downwards with an acceleration of 2.20 m/s?, the
magnitudes of I’y and T, are gm" & wa s Ty & 4(4 ,g\ -\, = 4(1-1.) ——;@
a. 304N;152N

b, 392N, 19.6N. & LGS ')_(9-&\ - = 20.1} \/L'Ol;

456 N; 152 N. - Laa\ s 152 N
7 48.0N;24.0N. » = 2(1-% 9.. )
e. 72.0N;240N. ‘e,é,w@ T,z A(22) + 0 Y9-8

ANS: C PTS: 2 DIF: Average — 45 -G6

Aline and Charlie are arguing as to whether or not it is possible in principle for an elevator to have an
acceleration of magnitude greater than g. In the course of their discussion they come up with the
statements below. Which one is correct?
a. No, because once jE| reaches g, the elevator is in free fall.
b. No, because an acceleration greater than g is not possible.
¢. Yes, because it can reach an acceleration greater than g when the cable breaks.
@‘ Yes, because it can reach an acceleration greater than g if the motor is strong enough.
e. No, because it cannot exceed its terminal acceleration.

ANS: D PTS: 1 DIF: Easy

Which type of force would be the equal and opposite force to a gravitational force?
a. j gravitational

- electromagnetic
c. strong




d. weak
e. It could be any one of the above or some combination of them.

ANS: A PTS: 1 DIF: Easy

109. A book is resting on a table. How many forces would be in the free-body diagram of the book?

110.

111.

a. one

b. two of the same type

.y two of different types % N
d. three or more of the same type .
e. three or more of at least two different types 3
ANS: C PTS: 1 DIF: Easy

Which of the following is not a fundamental force?
a. the gravitational force

b. the electromagnetic force

¢._ the strong force

@ the force of forward motion also known as the inertial force

e. Choose this answer if two of the named forces are not fundamental.

ANS: D PTS: 1 DIF: Easy

An object on the flat bed of a truck that is accelerating along a straight horizontal road. The coefficient
of static friction is 0.300 in this case. Of the following choices, which is the lowest value of
acceleration that would result in the object sliding on the bed of the truck?

a. 0.280 m/s® ;? N
b. 0.310mjs S = O g
¢ 2.93 m/s’ (\L"“\Q'\ v a':‘)

2 99 m/s’

3.02 m/s* 7‘% /4 Vo #%

ANS: D PTS: 2 DIF: Average

PROBLEM

112. A high-diver of mass 70.0 kg jumps off a board 10.0 m above the water. If, two seconds after entering

113.

the water, his downward motion is stopped, what average upward force did the water exert on him?

woekeye, w\%nf,—: e . E - w\ - O —-@

ANS: She o \0

LIBON Vb Uimud ey ol_augq e qa&»»/s )
wakers = ok -

PTS: 2 DIF: Average ¥l NI ROE, o= cal) @ woder
On= —Emfs2, ef"“‘ @ €J = W35 N '

A 2 000-kg sailboat experiences an eastward force of 3 000 N by the ocean tide and a wind force
against its sails of magnitude 6 000 N directed toward the northwest (45° N of W). What is the
magnitude and direction of the resultant acceleration? 1247, 6 N K
—E( Jcce _§ oce 0656(5- fr; = Hoee §abl _

—r

ANS: Z4,
2.2m/s*at 74° N of W ‘F: = ) d2-{
= 'y e %_j = W\O\ = 2poee &
PTS: 3 DIF: Challenging Q I\?(Q
Kzzrmw/at . xag. 2 =7
Ap Weqy

ty

tom e -
x

W

6 :«14:2




114. A box is dropped onto a conveyor belt moving at 2 m/s. If the coefficient of friction between the box
and the belt is 0.3, how long before the box moves without slipping?

ANS:

0.7s
-*f: LN

PTS: 2 DIF: Average




