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13. Two forces ]7“] & Fz are acting on a 3.0 kg box in the x-y plane. Fig. 3 shows only

F, and the acceleration & of the box. Find F,

a=16m/s? m=3.0kg

30°

-
Lm 1 g -30N

Fig.3
A) (-721 +24])N
B) (-72i-24f)N i =
) (72i +24j)N e talory
D) (-36f -48j)N Calculus
E) (-36i +48])N Physics
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14. A block of mass m;=5.7 kg on a frictionless 30° inclined plane is connected by a
cord over a massless, frictionless pulley to a second block of mass m,=3.5 kg
hanging vertically as shown in Fig 4. The acceleration of m; is:

Fig.4

A) 0.69 m/s’ downward
B) 0.54 rn/s2 upward
C) 0.36 m/s* downward
D) 0.78 m/s upward
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15. Fig.5 shows a block A of mass 6.0 kg and block B of 8.0 kg connected by a rigid
rod of negligible mass. Force F, = (16N)i acts on block A; force F, = ~(30N)i
acts on block B. The tension (T) in the rod is: (Neglect friction)

Fo=-(30 N}i T

d(—-——— B A ”‘}Faz(16N)i

Fig. 5 Pty

A) 22N
B) 30N Calculus
C) 16N -
D) 46N Physics
E) 14N :
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A & B

16. A 5.0-kg mass is held at an angle 8 from the vertical by a horizontal force F=15 N as
shown in Fig 6. The tension (T) in the string supporting the mass (in Newton) is:
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A) 51
B) 2/cos©
C) cosH/2
D) cos®
E) 0
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Q4.

To measure your weight, you stand on a spring scale on the floor of an elevator. Among the
following situations, select the one that gives the highest reading on the scale:”

—~+4)  The elevator moves upward with increasing speed.
B) The elevator remains stationary.
6} The elevator moves downward at constant speed.
D) The elevator moves upward with decreasing speed.
E) The elevator moves downward with increasing speed.

“The SCOLIG gives Mgkes‘/" Vecxo[u\g
wl«en '{Ll\e e/e vater mavesS UPW

U\Q\KQQJ(H S[’lflee, ) +I‘\_CL"L Mmeans -f-/\er(

ard With

18 (a) 5 wheve

W= m(g+a) ¥YAans @

Qg. . . .
A 7.0 kg block and a 3.0 kg block are connected by a string as shown in Fig 5. If the pulley is

massless and the surface is frictionless, the magnitude of the acceleration of the 3.0 kg block
is: ’

A 49m/s
B) . 3.3 m/§

~—6) 2.9 m/ :
D) 9.8ms 7.0kg—
E)  67m/s :
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Ql4.
An elevator cab with a total mass of 2000 kg is pulled upward by a cable. If th& elevator
accelerates at 2.00 m/s” upward, find the tension in the cable..
A) 156 x10°N
B) 0.00N
C) 325x10°N

_B) 236x10'N
E) 9.80N
= ™ ( % . i 0\»
Z 2000 < 9.8 4+ )
= 23400
= 2.2 L
Xflo NV ﬁ'/ﬂhf(:)

QIo.

A4.0kg b.l_ock is pushed upward a 30° inclined frictionless plane with a constant horizontal
force F (Fig 4). If the block moves with a constant speed find the magnitude of the force F.

A) ON
B) 33N
C) 98N
D) 40N
_-E) 23N
YT
Calculus

Physics
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Q1s.

Two blocks of masses m; = 4.00 kg and m, = 2.00 kg are connected by a string passing over a
massless and frictionless pulley and placed on a frictionless horizontal table as shown in Fig.
3. A force of F=10.0 N at an angle of 60.0° with the horizontal is applied to m,. The

magnitude of acceleration of the system is: F<tor -~
_\» (oS 50 <\ )
Fig#
m,;=4.00kg
Nf\ mz=2.00 kg
60.0
...... m’
_Em( b‘oCk M1
my
I —loCesfa =40
T—S 24 a
Figure 3
A) 2.83 m/st" (—or block ma
B) 9.80 m/s’
C) 3.27 m/s* —
D) 10.84 m/s® \ = Ma Cﬁ’“)
E) 1.36 m/s* s 2(99—~9) = 9.6 ~2a

:—"—> \q'l§ "ZQ/S ;_‘L[
\9V. 4 = 6 &
X2 T3 ow [r?

a



Q19.

Two boxes, one of mass m = 5.00 kg and the other with an unknown mass M are connected
with a string passing over a massless frictionless pulley and are placed on frictionless planes
as shown in Fig. 5.What must be the mass M, if it goes down the plane with an acceleration
ofa=2.45 m/s?

Figh

m=5.00kg

0 =45.0° o

¢ =30.0° S2

Figure 5
A) 19.1 kg -

B) 8.70 kg
C) 135kg
D) 2.50 kg
E) 10.0 kg

Fof' Glack B T

S

V- m3 SHSt = mog
T4 a)sdnst 245305
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16 -89 v
for Blck M |
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Two boxes 4 and B (ma = 3.0 kg and mg =1.0 kg) are in contact on a horizontal frictionless
surface and move along the x-axis (see Fig. 4). A horizontal force F =10.0 i N is applied on

Box A. The net force acting on 4 is F, and on B is F,. Which one of the following statements

1s correct?

Fig#
mA=3.0 kg .
mg=1.0kg JT
. X
F=100i N
e A

- Figure 4
A) F=75iN andF, =25 N
B) F =50i N and F,=-5.0{ N
C) F=25i{N andF,=75i N
D) F=0N and F, =0 N
E) F=25{N andF,=-25i N

F= (max Mg ) O

lo = @—\w\o\ = A=z 25 m/S]

Fi " My o = (3)(2'5): A5 N

N

‘F—L = W\@O\ = (! y(2-5) = Z-Si/‘/

P eI
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Physics
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You stand on a spring scale on the floor of an elevator. The scale shows the highest
@ 2 reading when the elevator:

A) moves downward with decreasing speed
B) moves downward with increasing speed
C) remains stationary

D) moves upward with decreasing speed
E) moves upward at constant speed

acceleradiom 2o

w&fjkf —) W = M<2—~Q\
= ”\Cg—eﬂ)

clecreas.mg s/oeeo/ means  (—ve)

Qle.

03/?' A 70 N block A and a 35 N block B are connected by a string, as shown in Fig 3. If the
pulley is massless and the surface is frictionless, the magnitude of the acceleration of the
35 N block is:

Frictionless,
massless pl}ll(?y

Ao

Fig. 3

A) 3.3 m/s?
B) 1.5 m/s®
C) 4.9 m/s?
D) 6.7 m/s®
E) 9.8 m/s’
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= Mg (49-a)
3-((7.8——’61)
= 1Y o = g-or(q.& ‘-q)

1R

Z2.\4q=35.28 ~3.6a
Z\Ha 4 2.6ca =z 39.28
\o-FH a - 35.2%
cA - 2.29 M/_f2

o QI7.
When a 25.0 kg crate is pushed across a frictionless horizontal floor with a force of 200
N, directed 20" below the horizontal, the magnitude of the normal force of the floor on

the crate is:
A) 313N
B) 680N
C) 180N .
D) 250 N ~Ne Mj 4 2Zoo SMAQe
E) 210N

A ;

2oae \:‘: Y SM.\Z%Q
/N - mg 4 T W 20 A
1
\

s ™3
= (B)42) x 2o5 S o

— 33 Vv




Q13.
In the system shown in Figure 6, a horizontal force F acts on the 8.0-kg object. The

horizontal surface is frictionless. What is the magnitude of F if the 5.0-kg object has a
downward acceleration of 1.0 m/s?

A) 54 N
B) 9.6 N
C) 3.6 N
D) 84 N
E) zero

Figure 6

50kg { .

- Q17
" Figure 7 shows four possible choices for the direction of ONE force of magnitude F to be
applied to a block on an inclined plane of angle 30°. The directions are either horizontal or
vertical. (for all choices, we assume that the block remains on the inclined plane). Rank the
choices according to the magnitude of the normal force on the block from the plane,
greatest first. _

Choice 2
A) choice 4, choice 3, choice 1, choice 2 T o
B) choice 3, choice 4, choice 1, choice 2 Choice | ¢———l 5 Choke 3
C) choice 1, choice 3, choice 4, choice 2 ;
D) choice 2, choice 3, choice 1, choice 4
E) (choice 3 and choice 4) tie, (choice 1 and choice 2) tie

30° Choice 4
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QI8.

A block of mass 2.0 kg is being pushed by a force F parallel to the ground as shown in
Figure 8. The block is observed to have an acceleration of 1.0 m/s*> down the incline. Assume

the incline is frictionless. Calculate the magnitude of the forceF.

A) 90N
B) 11N
C) 65N
D) 19N
E) 14 N

Figure 8

m - 2/<J

C(o:, /M/5'1 o{ownwo(oA
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Ql4.

EF = ma

[-Cs30 — Mmysinze = ma

Fesza — ()Y = -@) )

Fes20 = 7.8

A constant force in the xy-plane pushes a 2.0 kg object across a horizontal frictionless

floor on which an x-y coordinate system is drawn. The x and y components of the

velocity of the object as a function of time are shown in Figure 4. The magnitude of the

force is:

.
] ;
0 1 2 3
time {s) time {g}
A) 45N
B) 60N
C) 22N

D) 40N
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Q1e6.

The system shown in Figure 6 is in equilibrium. If the spring scale is calibrated in N,
what does it read?

—\
N o 7N
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Ql7.

A 500 N man is riding in an elevator. At a certain instant his feet push against the floor
with a force greater than 500 N. At this instant, the elevator may be (Choose the
CORRECT Answer):

A) Moving downward but decreasing in speed
B) Moving upward but decreasing in speed
C) Moving downward but increasing in speed
D) Not moving (Standing still)
E) Moving at a constant speed

A}

in D, £ ke Force (S SeesV

°

in @/ al —/7:42 f-orcg /f’sg +AQV| Soce v

Ql4.

- As shown in Figure 3, a 2.0-N rock slides down on a frictionless inclined plane. Which
one of the following statements is TRUE concerning the magnitude of the normal force
that the plane exerts on the rock?

Fig#

A) The normal force is less than 2.0 N.

B) The normal force is zero.

C) The normal force is 2.0 N.

D) The normal force is greater than 2.0 N.

E) The normal force increases as the angle of inclination, 0, is increased.

On an wnclened plane
Nz mg Cos &

from  3reph Cso < | —
N L 2 N




Qle6.
With what force will the feet of a person of mass 60.0 kg press downward on an elevator
floor when the elevator has an upward acceleration of 1.20 m/s*?

A) 660 N
B) 600N
C) 516N
D) 588 N
E) 980N

Q17.

- 6°<C\.$'+ l.l)
= €6 Va'd

As shown in Figure 5, two masses rest on opposite sides of a frictionless pulley on
frictionless inclines. What is the mass m; if the system remains at rest?
Fig#

my =40 kg
35°
550

(9
Il

A) 28 kg
B) 25kg
C) 63 kg
D) 57 kg
E) 46 kg
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Yo St 3§
= .94

Fov Block wma

( = M™maq S/(‘M 61
= ma Smss
. 22.99 = wma w ss’

M1z 23 kg

Ql5.

As shown in Figure 4, a 4.0-kg block and a 2.0-kg block move on a horizontal

" frictionless surface while being accelerated by a 12-N force. In unit vector notation,

determine the force that the 2.0-kg block exerts on the 4.0-kg block.
Fig#

U— 4.0 kg e
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Figure 3 shows the velocity versus time curve for a car traveling along a straight line.
Which of the following statements is False?

(‘.‘é t"‘-}?' N Figure 3
Calculus = ==
Physics 2 |

0502010680 Time (5

> magnitude of the net force acting during interval A is less than that .—"
during interval C
B) Net forces act on the car during intervals A and C
C) Opposing forces may be acting on the car during interval B
D) Opposing forces may be acting on the car during interval C
E) No net force acts on the car during interval B

e I e
Fatc < Feta [Eemay

Find the resultant force exerted by the two cables supporting the traffic light as shown
in Figure 2.

Figure 2

A) 84.9 N vertically upward
B) 60.0 N vertically upward

C) 84.9 N vertically downward 6.0 N //z:m N
D) 120 N vertically upward S S e
E) 120 N vertically downward v'

A 71.0 kg man stands on a bathroom scale in an elevator. What does the scale read if

the elevatox;is moving upward with an increasing velocity and at constant acceleration
of 3.00 m/s*?

A) 909 N

& 699N Fv e mCgea) Oz Fm)
D) 833 N =~ 7l (C"?’"”) Z i

E) 999 N =~ 909



A 40.0 kg mass is pulled up by a rope along an inclined frictionless surface which
makes an angle of 18.5° with the horizontal. The pulling rope is parallel to the incline
and has a tension of 140 N. Assume that the mass starts from rest at the bottom of the
incline; find its velocity after moving 80.0 m up the incline?

N7ms Oz et mssme

B) 3.90 m/s wA v A
0) 139ms  _ \tle ~ He(l8) S™M1e-S
D) 0 = e
E) 9.80m/s c.Y mygt

S 2

E— 7 \fl'; N 11 a0y

N = O ?»(‘0."\)(30) ::6’2"-/:;'- :7 \/:l_q

Figure 1 shows two constant forces F1= 60 N and F2= 30 N applied to a box of mass
10 kg and it slides with a constant velocity on a horizontal frictionless surface. Find
the magnitude of the normal force.

Figure 1
A) 46 N _md-~-Frsme Fy  Fisin®
B) 98 N S:"/ - j F A F
C) 49 N
D) 9.8N . :
E) 53 N F, O > .
-3 7 \ois 3 Cos
S S\ e, S

—> (2= [ st
o = b Co) @

3 © ’_‘ é [\ \\

—r @3- Cos (%) = 6° mg

=) F,\/;- |0H"b)"{°3/‘;"‘g°/"{(a/\/

Figure 3 shows three connected blocks by two cords and being pulled across a horizontal
frictionless surface by a constant horizontal force F = 100 N. Find the tension in the cord
between the 5 kg and 10 kg blocks.

Figure 3
A) 50N
B) 10N F=100N

5.0 Kg 50Kg =  10Kg |——>

C) 90N
D) 20N Fast oo 7
) A= T2 = A = 5“1/J'
E) 0 Em Te

SN T (Ema = Bas)s 5.
Calculus

Physics
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_A 75 ke person lowers himself from rest to the ground by means of a rope that passes

over a frictionless pulley and is attached to a 60 kg box, as shown in FIGURE 6. The
person and the box move along vertical lines. What is the magnitude of the acceleration

of the person?

Figure # 6

s

N

A. 10 kg block is connected to a 40-kg block through a massless rope, as shown in
Figure 5. A force of 90 N pulls the blocks to the right on a frictionless surface. What

is the magnitude of the tension T in the rope that connects the two blocks?

A) 18N
B) 11N
C) 22N
D) 23N
E) 12N

o =

—
E m ge

Figure 5

it T

[ ret = 1° - 1.8 myst =2 T

- 10(1.%) = | 3NV

Two blocks with masses m; = 2.0 kg and my = 6.0 kg are in contact on a frictionless
horizontal surface. The blocks are accelerated by a horizontal force F applied to the

block m, as shown in Figure 8. Find the magnitude of the force F if the contact
force between the blocks is 1.1 N.

A) 15N
B) 1.IN
C) 32N
D) 23N
E) 3.IN

Figure 8

FC@«\’\'QCT s M2d

\»]C{C’A

ot

'F »

—/ F: (éw\)Ol

= 8(LL) = Lug4= )5 v




A block, of mass m = 4.0 kg, is pulled upward an inclined rough plane with a constant

force F parallel to the incline (See Figure 5). The incline makes an angle € =30°
with the horizontal and the coefficient of the kinetic friction between the plane and the

block is 0.35. What value of Fis required to move the block up the incline at
constant velocity?

A) 315N
B) 28.0N
C) 200N
D) 444N
E) 13.1N

Prez mgcszo= 1(a®) Cos¥e = .88
Y . = .
c q(a.2) w3 F [I-2% = R1.5 ~
A block is initially at rest at the top of a rough inclined plane. The coefﬂycients of
friction between the block and the incline are 44 = 0.500 and 4 = 0.400. The angle 6

between the incline and the ground is gradually increased. At what value of © will the
block start sliding down the incline?

¢ & ==
- o F
A) 266° Loe WA e 1w > y
B) 21.8° /v X Y
C) 63.4° s maX<o mq ooz
D) 68.2° 3 e
E) 45.0°

Ms MICesG = Mg Sm 8 =D HamBc M <
_) 1
G- dan (Ms) =z +ai(s8)z26.565¢ = 26.6

A 55.0 kg man drives his car through a flat circular track of radius 300 m with a
constant speed of 80.0 km/h. What is the magnitude of the net force exerted by the
seat of the car on the man at the moment shown in Figure 4?

N= 22,2 (S Figure 4
1 x
A) 546.5N Cc e m a% - ss(z2.1)
B) 402.4N _ Y Ten
C) 300.0N £ 96.35
D) 600.0 N ;
E) 354.4N Cr = mq = 55(‘?.%) f
r =53 %
P eI T

Calculus ¢ = JF'+ €« 4
PhYSiCS = (010.35) 1+C5?¢{)L

0502010680 - 54452 e

2 e



A 40.0 .kg c.hild swings in a syving supported by two chains, each 3.00 m long, as
shown in Figure 7: The tension, T, in each chain at the lowest point of his swing is
350 N. Find the child’s speeds at the lowest point of his swing.

=z e Figure 7
TA (7 |
A) 4.8 m/s v
— Mg = MmN
B) 5.3 m/s F j o Y
C) 2.3 m/s

D) 6.6 m/s 2T~ Mj = m Mj
E) 1.0/
) 1.0m/s Foe ~ l‘(o(‘j.ﬁ)il.io_\_/il

=7 J =2Y4.3 Mo C

ﬁ] jbngnkig]jb]pC]]( staﬁs Jiom rest at the top of a 30.0° incline and slides a distance of 2 00
e icti -
e Inchine i 1.50 s. Calculate thelmagmtude of the frictional force acting on the
A) 937N d =NeC+ ot
B) 135N L 2
010N 2 =6+ za(ls)
D) 147N o - d
E) 898N =138 mys
S \
— Mj stma - FEre - a

2 (42 siuzo - .3 ¢)

A small block of mass m; = 1.0 kg is put on the top of a large block of mass m, = 4.0 kg. The
large block can move on a horizontal frictionless surface while the coefficients of friction
between the large and small blocks are p,= 0.60 and H= 0.4. A horizontal force F = 5.0 N is
applied to the small block (See Figure 5). Find the acceleration of the large block ms.

.
—
—
—

Figure 5

B) 2.7m/s? ﬂs MQX/(- /é{f W}g F——e‘ my j

A) 1.0 m/s?

C) 9.8m/s? = 036'())(7*&] J 3

D) 4.6 m/s? - 6", 28

—

P E) 1.3m/s? ,__:7 FS 7 P
e 4 . o -
—A)”L//}/E/}/ M %}\LU’ A 52 W\:{\J,'\U),\jﬂfu/ijdj
) Fe; (W\V\"W\")q _/JJJ

5 = (1+9) e
~ m [ C

=7

0 \\\

\“7 b



17. A 0.20-kg stone is attached to a string and whirled in a circle of radius r = 0.60 m on
a horizontal frictionless surface as shown in Fig. 7. If the stone makes 150
revolutions per minute, the tension (T) in the string is:

C Yy

Fig.7

A) 30 N
B) 020 N
C) 090 N
D) 1.96 N
E) 0.03 N

s
W = 5N @
oA

= 5T

e - (~-2)( 57 )(@.g)

18. A block of mass M slides on a horizontal surface. Which of the following would
increase the magnitude of the frictional force on the block?
A) Increasing M
B) Keeping M constant but decreasing the surface area of contact
C) Keeping M constant but increasing the surface area of contact

D) Decreasing M

E) None of the other answers
g4l 1

fk 2umg Cos 6

0502010680

So (i /)fcpor'zfl'o'na/ + » /"/



19. A box of mass m is sliding down a rough inclined plane (which makes an angle of
30° with the horizontal and has a coefficient of kinetic friction = ) at a constant
acceleration g/4 (where g =9.8 m/s?). Find Pk -

A) 0.29 :
B) 0.16
C) 2.15
D) 0.11
E) 0.64

20. A 5.0 kg block is sliding on a rough horizontal plane (ju=0.10) under the effect of a
horizontal force F. Fig. 8 shows the velocity (v) of the block as a function of time (t).

Calculate F.
v (m/s)

A

B e S

t(s)

A) 15
B) 5.0
C) 10
D) 1.0
E) 30

2 24 ZZ



F—raw\ 3rapl\ 5 A =

F +Fc = ma
F«Mk'\nj = m q
F = M Mg +ma

= 9.9 N

= . 1(s)Ca-8)+ ()2 )

Q2.
An 8.0 kg block is pushed against a vertical wall by a horizontal force F as shown in Fig 7. If
the coefficients of friction between the block and the wall are p; = 0.60 and i = 0.30 then the

minimum value for (F) that will prevent the block from slipping is:

A) 260N
_B) 130N

C 78N

D) 24N

E) 87N

mg = HMs
(8)98) = -4

~ = |30.67

F=Ne (3082 N

can round this curve without slipping is:

A) 4.9 m/s
B) 3.0m/s
) 16 /s
D) 9.8 m/s
E) 12 m/s

Q5.
A 1000 kg car moves on a level horizontal circular road of radius 56 m. The coefficient of
static friction between the tires and the road is 0.50. The maximum speed with which this car

P eI

Calculus

Physics

0502010680

Figure 7
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QI2.

A box with a weight of 50 N rests on a horizontal surface with p;=0.40. A person pulls
horizontally on it with a force of F;=10 N and it does not move. To start it moving, a second

person pulls vertically upward on the box with a force Fy (see Fig 6). What is the smallest
vertical force (F;) for which the box starts moving?

—H) 25N
B) I0N
C) 35N
D) 50N
E) 14N

Ms NV - €
/\/’ £ Ms v <___II/M.__——> £-
M 'LSO n
- lo '2_5' /\/
oY
W = FIr4+n

€. 25 | f"’”@



Ql17.

A 2.0 kg block is released fiom rest the iop of a ramp (point A) as shown in Fig 8. The
coefficient of kinetic friction between the block and the inclined surfacc is 0.20. The speed hy

which the block hits the bottom (point B) is:

A)  2.0m/s \ -
B) 0.0m/s I
Cy  lim/s
D) 13 m/s
—EB) 6.6 m/s
EF = ma

Ky sa _ pg ph9 o6 = X

" Figure8

2Ky, bk
™M 'er@/;f
95““/
5M

¢

q s

q = 3‘9;“6 -JCQ—JG/%: 9(3(;«6~C0J6‘)

@8y (2 - 624
= L‘-B\Z

\/ ‘V.+20 sX
Vit (23 Y.312)C 5 )
- Y3.1=
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Ql4. -

A 500 kg car moves in a vertical roller coaster of radius 10.0 m at a constant speed of 18.0
m/s (see Fig. 2). The magnitude of the force exerted by the track on the car at the bottom of
the circle is:

Fig#

Figure 2
A) 2.11x 10°N
B) 6.80x 10° N
C) 1.13x 10°N
D) 3.47x 10° N

E) 5.19 ‘N
) 5.19x 10 Pl

F = P——"“r"l + mg

N

(505)( 18)" + (5N 4-8)
| o
— 211 Xlo' N

Ql6.

A car takes a round turn on a flat circular track at a speed of 8.00 m/s. The coefficient of
static friction between its tires and the track is 0.300. If the car is at the verge of slipping out
of the track at this speed, the radius of the track is:

A) 21.8m
GRt Mo = M0
B) 7.50 m i’;
(o3)(28) = 2

r




Ql7.

A box of mass M is placed on a 30° inclined plane. The box is sliding with an acceleration
equals g/2 (g is the free fall acceleration). What is the magnitude of the force of friction
between the box and the plane?

A) zero

B) Mg/2

C) Mg

D) 0.866 Mg
E) 2Mg

2.
-k ://g- ;@ ‘
s N
// O
«}E‘-‘-Q?‘
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Ql6.

The coefficient of kinetic friction:

A) is a dimensionless quantity

B) is greater than the coefficient of static friction
C) is the ratio of force to area

D) can have units of Newtons

E) is in the direction of the frictional force

WMo dimensians ﬂa’r Einetic Eriction

A 5 kg block is placed on top of a 10 kg block which is lying on a frictionless horizontal
surface, as shown in Fig. 4. A horizontal force F of 60 N is applied to the 10 kg block.
Find the static frictional force on 5 kg block from the 10 kg block such that the 5 kg
block does not slip.

A) 20 N to the right
B) 20 N to the left
C) 16 N to the right
D) 16 to the left

E) ON

F - (54—/0)&4 =D od=Ym/st
Floom; - Maz §(4) =20 NV

/o
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Q19. -
A crate is sliding down an incline that is 35" above the horizontal. If the coefficient of
kinetic friction is 0.4, the acceleration of the crate is:

A) 2.4 m/s?
B) 0.0 m/s®
C) 5.8 m/s’
D) 8.8 m/s’
E) 9.3 m/s®

EF = ma
mgsimw'- My Mg Co3 35 = ma

(a-8) (swm3s=) — Q.‘l)(‘l.z) Gs 3§ = g
2. Y = ¢

-

Q20.

An automobile moves on a level horizontal road in a circle of radius 30 m. The
coefficient of static friction between tires and road is 0.5 . The maximum speed with
which this car can travel round this curve without sliding is:

A) 12 m/s
B) 49 m/s
C) 9.8 m/s
D) 3.0 m/s
E) 15m/s

Msmg o m¥ — Nz [Y¥ M54
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Q20.

A pilot of mass 75.0 kg in a jet aircraft executes a loop-the-loop, as shown in Figure 10. In
this maneuver, the aircraft moves in a vertical circle of radius R = 3.00 km at a constant speed
of 250 m/s. Determine the magnitude of the force exerted by the seat on the pilot at the
bottom of the loop.

A) 230 x10°N
B) 828 N
C) 735N

D) 520 x10°N

E) 1.50 x10° N

m = ?Ské

R 2k m

Figure 10

Bottom

Vs 7.5‘“”‘/;
/,}t Bdﬁos«/\

F/\/ - M\l"*

=t "3
. 75 (;54 +q.9

- 92.2493 xlo

Q109.

A block of mass 3.0 kg is pushed against a rough wall (coefficient of kinetic friction is 0.20)
by a force P =30 N that makes an angle of 50° with the horizontal as shown in Figure 9.
Assuming the block is sliding down, find the magnitude of its acceleration.

A) 0.85 m/s> ]
B) 9.8 m/s>
C) 1.8 m/s’
D) 0.17 m/s* 3.0kg
E) 2.1 m/s?
P Figure9 ||




Ma;g_p

meae = ma?"_ (st'»«\;, +FA>

ma = (3)(9.6) —( 3o smse +(-2)(32)(Cm5.))

3 o0 - Zq. ", — 25.311
CA Co 1’5£
2

- 0.85 VA%

Q18.

As shown in Figure 7, a block weighing 5.0 N is held at rest against a vertical wall by a
horizontal force of magnitude 10 N. The coefficient of static friction between the wall
and the block is 0.60, and the coefficient of kinetic friction is 0.40. In unit vector
notation, find the force on the block from the wall.

ca

A) =107 +50 ] , A
B) +10 l'A -5.0 f

G -10 i -5.0 j
D) -10/{ -6.0 f 3
~ fudad B I
E) +10 { +6.0 / Pl ow
Calculus
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I Jhe bLlsck is held at | T
res t . (o nm I =

—4 prf_°

loi + Fwx =o =
» N

_— Sy = o
- sJ-+ p“"(j = o
Fudj - 5J

Q19.

- A 20.0 kg block is initially at rest on a rough, horizontal surface. A horizontal force of
75.0 N is required to set the block in motion. After it is in motion, a horizontal force of

60.0 N is required to keep the block moving with constant speed. Find the coefficients of
static and kinetic friction.

A) 0.383; 0.306
B) 0.450; 0.306
C) 0.330;0.286

D) 0.432; 0.185
E) 0.234;0.123

=7 s maX 2 2€
M Mj -~ 5
Ms (e)(a) = F5

Mg ~ 0383
i ﬁ
f— 60 — Flc -~ O a Wil ~—9{a N
€e - Lo (LA
Mk m c bo
Mk = 6o c 0-.306

(2-)(.a)

; P i G
( )




Q20. ~ _

A car rounds a flat curved road (radius = 100 m) at a speed of 25.0 m/s aﬁnd is about to
slide at this speed. What is the coefficient of static friction between the tires of the car
and the road?

A) 0.638
B) 0.250
C) 0.753
D) 0.800
E) 0.105
2
Ms m < M N_
g %
2
Ms = N __
R3
_ sz)l
(leo)(a-%)
- 0.6333
Ql8.

A box rests on the flatbed of a truck that is initially traveling at 15 m/s on a level
road. The driver applies the brakes and the truck is brought to a stop in a distance of
38 m. If the deceleration of the truck is constant, what is the minimum coefficient of

static friction between the box and the flatbed of the truck that is required to keep the
box from sliding?

T 1
A) 0.30 N 2N x2a sy
B) 0.20 O = (15)2
C) 0.10 (7). za(zp)
D) 0.59 A =
E) 0.49 = Er%

74 - 2.9€ ““\/‘{L

. 2-46 Fi————{\-\—\\\\ﬂ Mé\

a




Q19.
As shown in Figure 6, a boy pulls a box of total mass m = 5.0 kg with a rope that
makes an angle of 60° with the horizontal. The boy pulls on the rope with a force of

10 N; and the box moves with constant velocity. What is the coefficient of kinetic
friction between the box and the surface?
Fig#

A) 0.12
B) 0.090
C) 0.060
D) 0.18
E) 0.24

o - b Fe = Me( mg— Tsinds)

= Me ((5)(93) — losiné)

= Mo.34q Mg
At Constaudt vels city

e = T ¢ 65 'l"siauxé"E

TCos 4o

“$o.34 M = [o Coy b Cr “m\ 055
M oz —
“e.3Y

~o.|?
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Q20.
A 0.250-kg ball attached to a string is rotating in a vertical circle of radius 0.500 m. Find

the magnitude of the tension in the string at the bottom of the circle where its speed is
4.00 m/s.

A) 104N )
B) 7.34 N
C) 2.50 N
D) 5.65N
E) 154N

/) ’£—' é I\e 130#‘0%

- ozs(a.3 4+ A
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