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Chapter 5 Homework
Due: 8:00am on Monday, Getober 28, 2013

You wilf receive no credit for items you complete after the assignment is due. Grading Policy

Hanging Chandelier

Description: Given a chandelier hanging from two nonsymmetric cables, find the tension in one cable.

A chandelier with mass m is attached fo the ceiling of a large concert hall by two cables.
Because the cailing is cowred with intricate architectural decorations (not indicated in the figure,
which uses a humbler depiction), the worlers who hung the chandefier couldn't aitach the cables
{o the ceiling directly above the chandelier. Instead, they attached the cables to the ceiling near
the walls. Cable 1 has tension 77 and makes an angle of 8, with the celling. Cable 2 has
tension T and makes an angle of 8, with the celling.

i

PartA : *Z> MM {/()DW/ - j_gfy§(h¢l—§:gyi_amu}g}ﬁﬂﬂ gfé;{,wé_ @i;

Find an expression for 17, the te%sion in cable 1, that doesthot depend on 175 .

Express your answer in terms of some or all of the variables ™, &1, and 42, as well as the magnitude of the acceleration due to gravity g.

Hint 1. Find the sum of farces in the x direction

The chandelier is static; hence the vector forces on it sum to zero. Type in the sum of the x components of the forces acting on the chandelier,
using the coordinate systerm shown. .
Typesetting math: 64%
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Hint 2. Find the sum of forces in the v direction

Now type the correspending equation relating the y components of the forces acting on the chandelier, again using the coordinate system
shawn.

Express your answer in terms of some or all of the variables m, T}, T}, 81, and 62, as welf as the magnitude of the acceleration

due to gravity g. T’L =T

ANSWER: leRe
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Hint 3. Putting it all together " C,CJ‘S 9' =tn (9 - ’ (I? /

There are two unknowns In this problem, 7} and T3 . Each of the previous two hints leads you to an equation invohing these twe unknowns.

Eliminate 75 from this pair of equations and solve for 77 .

ANSWER:
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PhET Tutorial: The Ramp - @ J e it es (At foﬂ;{?{?}’—p

Description: Students use the PhET simulation "The Ramp" to understand how ti{g forces exerted on an object on an inclined plane affect tha object’s

motian.
Leaming Goal:

To understand how the forces exerted on an object on an inclined plane affect the object's motion.

For this tutorial, use the PAET simulation The Ramp. This simulation allows you to place a variety of objects on an inclined ramp and look at the resulting
#orces and motion.

& A ke |
Starf the simulation. When you click the simulation link, you may be asked whether to run, open, or sawe the file. Choose to run or open it.

Select an object to place an the ramp by clicking on any object under the Choose Object saction of the right panel. To change the ramp angle, you can
adjust the Ramp Angle slider bar in the right panel or you can click on the ramp and drag it up or down. To turn off fricticn, you can click on the
Frictionless apticn that is abowve the Position setting. You can hawe the person pushing on the object by setting an Applied Faorce that is nonzero {you
can type in a value in the Applied Force box on the left, drag the big vertical slider bar to the left of the parallel-force graph, or you can click and drag on
the object). While the simulation is running, a graph shows the paraltel forces (i.e., the components of the forces along the ramp) as a function of time.

Feel free to play around with the simulation. When you are done, click Reset before beginning Part A.

Part A

The first thing you will investigate is static friction. The force of static friction is the parallel force axerted on a stationary object by the ramp. This force
is always directed opposite the direction the object would slide if there were no friction.

Select the crate as the object for the ramp. Then, siowly Increase the ramp angle. The Individual forces acting on the crate are shown. They'li look
something like this:

ey
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WM

’W (f,wz)‘
o T C@S‘@ 'T'c@géL | ] 5,,19 + / “”%97:/”9,

'T wg@ S .

\
@ Sout Qor CoS@z

@ Sw\DS&‘ FAL{ T’L l.\ §econd .Cwmu\CL,
m‘w o S T\ Cosg . é - PRELATES
ol N 1+TS‘,\@‘,W\5
g (Qﬁ@i) - oo C"SQZ o o

@ Cowm»an ' Oen OM N?O\-&( o£ 605(97.

T Cos@ 9«91 -r 9{«\91 |

SR S CuS@ : +,._--—-—--——- ftdtiv]
S { R COS@ QV\@*L + 1 Sa-\ci’r COSB'L s
= | o Lu$@L ahnT mﬁ

_ @ Mml ‘\9\“:) C@S 91,
T COS@ 9‘ 91, xT, g ne C(JS@L E wxgtosa
@ t’adror | | | o

(CUSG S:m@q, + 9\ 8, cus@q fmgaosé"-,,

% 5 ’\Q\CQSQ—L -\' c,wSQ gmev_

@ use _uﬁemlr»hj Sm@ﬂa\ o /wsB . c"usM {3

S W‘Eﬁ (ws P
= Yy TR
T YN EA



10713 MasteringPhysics: Print View with Answers

Watch what happens to the force of friction {the red vector in the picture or the red plot in the graph) before the crate starts to slide down the ramp.

As the ramp angle increases, the force of static friction

ANSWER:

#increases. :

ey
{3 decreases.

% remains the same.

[n order for the crate to remain at rest, the force of static friction must be equal in magnitude to the component of the force of gravity parallel to the
ramp. As the ramp angle increases, this campanent of the force of gravity increases.

Part B
With the crate stationary on a horizonfal ramp, the force of static fiction is
ANSWER:

T} directed to the left.

@ ZEero.

% directad to the right. :

Since the force of gravity is vertical, it has no component paraliel to the horizontal ramp. This means that there is no force along the ramp that
friction has to oppose.

Part C
What is the maximum ramp angie that still allows the crate to remain af rest? (Make sure the coefficient of friction is 0.7.)

Express your answer to the nearest degree.

Hint 1. Howic approach the problem

Slowly increase the ramp angle, and look at the value of the angle once the crate begins to slide. Your graph will iook something like this, and
the slipping occurs when the red curs fiattens out:
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ANSWER:
{ 1
§=35 ° ;

The crate accelerates when the component of the force of gravity along the ramp is greater than the maximum force of static friction. The
component of the force of gravity along the ramp is mg sin(G), where g is the weight of the object and # is the ramp angle. The maximum

force of static fiction |s un = g cos(@), where n s the normal force and p is the coefficient of static friction. The maximum angle can be

datermined by equating these two forces, which gives sin{f) = g cos(8), or 8 == atan(u) = 35°.

Part D

In the previous part, you determined the maximum angie that stilt allows the crate to remain at rest. If the coefiicient of fiction is less than 0.7, what
happens to this angle? {Note that you can adjust the coefficient of friction by clicking on the More Features tab near the tap of the window and then
using the slider bar in the right panel.)

Hint 1. How to approach the problem
Tha maximum force of static friction is given by fs, max — M7, where n is the nomal force acting on the crats and p is the coefiicient of static

friction. Think about what happens to this maximum force whan the coefficient of friction decreases.

ANSWER:

f@ The maximum angle decreases.
{3 The maximum angle remains the same.
1 The maximum angle increases.

Since the maximum force of static fiction decreases due to the smaller coefficient of fiction, a smaller component of the force of gravity along the
ramp is required to make the crate accelerate.

L

Part E

The mass of the crate can also be adjusted by clicking on the More Features tab and then using the slider bar in the right panel.

How does the maximum angie for which the crate can remain at rest on the ramp depend on the mass of the crata?

Hint 1. How to approach this part

Think about how the maximum force of static friction depends on the mass of the object, and compare that to how the force of gravity depends
on the mass. Keep in mind that the file cabinet will begin slipping when the maximum force of static fiction is equal to the component of the
force of gravity along the ramp.

ANSWER:

session.mastering physics.com/myct/assignmentPrintView?assignmentiD=2570025 4114
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{7 The maximum angle decreases as the mass increases.
!@ The maximutm angle does not depend on the mass.
{7} The maximum angle increases as the mass increases.

Although the nomal force and thus the maximum force of static friction increases with increasing mass, the component of the force of gravity
parallel to the ramp increases at the same rate. The maximum angle is therefore independent of the mass.

Part F
Click Reset, and then adjust the ramp angle to 15°. Compare the force of static fiction when there is no applied force ta when there is an applied
force of 100 N (pushing up the ramp).
How do the two farces of static friction compare?

ANSWER:

i* The force of static friction when thers is no applied force is less than the case when there is an applied force.
The force of static friction when thers is no applied force is equal to the case when there is an applied force.

@ The force of static friction when there is no applied force is greater than the case when there is an apgplied force.

H

-
In order for the crate to be stationary, the sum of the applied force and the force of static friction must hawe the same magnitude as the component
of granity parallel to the ramp (so that the net force is zero). Thus, the force of friction decreases by 100 N when the applied force goes from zero

to 100 N.

For a stationary crate (with a coefficient of friction of 0.7) on the 15° ramp, can the farce of static friction ever be zere?

Hint 1. Howto approach the problem using the simulation

Adjust the applied force while watching the force of static fiction in the parallel-force graph. Determine if you can make the force of static friction
go o zero.

Hint 2. How to approach the problem using physics reasoning

Think about what would be required for the cabinet to b at rest on a frictonfess surface. In which direction is the force of gravity? In which
direction would the applied force have to be exerted to balance the force of gravity along the ramp?

ANSWER:

# Yes, bhut only for a specific applied force directed down the ramp.

i
@ Yes, but enly for a specific applied force directed up the ramp. ;
i

When the applied force has the same strength as the component of the force of gravity parallel {o the ramp, then the net force on the crate would
ba zero if the surface were frictionless, This means friction doesn't have to help, and so the force of friction is zero (this is similar to Part B, where
the crate is sitting on a horizontal surface with no applied forces). Notice that if the applied force is greater than this value, the force of static
friction is directed down the ramp.

Part H

Slowly adjust the applied force (pushing both up and down the ramp) until the crate begins to mows, Determing the minimum strength of the pushing
force needed to accelerate the crate up the ramp and the minimum strength of the pushing force needed to accelerate the crate down the ramp.
How de these two minimum strengihs compare to each other?

ANSWER:

sesston.mastering physics comimyctassignmentPrintView?assignmentiD=2570025 5114
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£33 The minimum push needed to get the crate to shide up the ramp fs less than that ta get the crate to slide down the ramp, i
2% The minimum push needed to get the crate to slide up the ramp is the same as that to get the crate to slide down the ramp.
@ The minimum push needed to get the crate to slide up the ramp Is greater than that to get the crate to slide down the ramp.

When pushing up the ramp, the applied force is opposing not only the static friction force {which is directed down the ramp) but also the
component of the force of gravity along the ramp. When pushing down the ramp, the applied force is being helped by the component of the jorc
gravity down the ramp in opposing the friction force {directed up the ramp}, and so doesn’t need to be as strong.

This should be consistent with your own expesiences trying to move things up and down slopes,

e of

PhET Interactive Simulations
University of Coforado
http://iphat.colorade.edu

Problem 5.17: Air-Bag Safety.

Description: According to safety standard for air bags, the maximum acceleration during a car crash should not exceed B0 g pnd should last for no
more than 36 ms. {2) In such a case, what force does the air bag exert on @ #Hf kg person? Start with a free-body...

Part A

In such a case, what force does the air bag exert on a 85.0kg person? Start with a free-body diagram, _»-1—“\’5)---‘--“9
o

ANSWER: Pair Egma

[ F= By =5.00x10° N i F = moo.

=

S LT T }(fd(\ﬁ% fs;

=Y 00 0
= Sty

Part B

Express the force in part (A} in terms of (he person's ‘\"{Jéight.‘v"‘y: AN
e .
ANSWER: e

| F= 600 Whsnen O

H

T Lo (A &)= Y

According to safety standard for air bags, the maximum acceleration during a car crash should not exceed 60 g and should last for ne more than 36 ms,

Probiem 5.29

Description: Two boxes (m1=## kg and m2=## kg) are connected by a light string that passes over a light, frictionless pulley. One box rests on a
frictionless ramp that rises at 30.0 degree(s) above the horizontal {see the figure below}, and the system is released...

Two boxes {ml = 53.0kg and m2 = 40.5kg ) are cannected by a light string that passes over a light, fictionless pulley. One box rests on a frictionless

session.mastering physics.com/miyct/assignmentPrintView?assignmentiD=2570025
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ramp that rises at 30.0° above the horizontal (see the figure below), and the system is released from rest.

- Qxé—ftﬂ&m' “r/’ﬁZ? AN

Part A
o YV, O i O =m.
Which way will the 53.0kg box mowe, up the/glarze or down the plane? Or will it even move at all? 2 " ,V:} o ”53%,
o | e
Select the correct answer, i b ! R J CHIL LS {LQQ S R
/ , . - e 5 vt U
ANSWER: ; }(, Qﬁ C% !JWLQ%QS , by e i}' B _f( N e
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Part B

Find the acceleration of each box.

T =mar ”Fﬁ v Fu® F:%u,}: \77 mzf}”‘@ﬁ“é

i N Tem Mgm%a B 50
o- sgzgai;;} =147 m/s? T My A 3 Sm&m tg 7:1\/ ﬁms‘{}ﬂ,‘g&

‘ o0
A Friction Experiment Lﬁi‘j}fgi

Description: Shart guantitative problem relating a puiling force to a frictional force and acceleratlon Requires that students interpret graphical data.
This problem is based on Young/Geller Quantitative Analysis 5.2

measured. The vector F has & component along the x directlan of magnitude F,,. The
axperiment is repeated severat times, with different values of F, each time, whiie maintaining a

sonstant valus for, £, the vertical component of F',

Part A

session.mastering physics.com/myct/assignmentPrintView?assignmentiD=2570025 714
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Create a plot of the force of static friction, f,, versus the x component of the pulling force, Fy, for the experiment. Let the point Fluy , along the

horizontal axis, represent the minimum force required to accelerate the crate. Choose the graph that most accurately depicts the relationship among

Hint 4. Charactetistics of static friction

There are two important charactenstics to keep in mind about the the force of static fiction:

« Only a stationary object can be acted upon by the force of static fiction,
» f. < pn, whers 1, is the coeflicient of static friction and 7 is the magnitude of the normal force. This inequality means that the

actual force of static friction can have any magnitude between zero and a maximum value of 4, n

Hint 2. Find the forece of static friction 7[; m@%_ ~{ .(;U ’,‘

A honzontai force of magnitude Fiy is exerted on a stationary crate. The maximum EEG of stat%(i% mazx» between the crate and the

—

_.——“_"_—‘“_
ﬂﬁ is 15 N. Asgume that FH 19 the only force, besides that of static frictia WZOﬂtaily on the crate.

'T'

4

Enter your answers numerically in newto} Separa/ie each answer with a comma. For example if the answers are 100, 200, and —
506 N enter 100,260,-56.

Hint 1. Applying Newion's 2nd law
A horizontal force F is applied o the crate. However, the force of static friction, £, apposes this force and causes the crate to remain

stationary, meaning that a; = @, From Newton's 2nd law wa know that
3N F, =mag.
This yislds
S F, =F~ f,=ma, =0

when applied to this specific problem.

ANSWER:

i

fic o 1015 N |

Now use what you have leamed about the fore of static fiction in the previous hint to determine the correct graph.

ANSWER:

session.mastering physics.com/myct/assignmentPrinView?assignmentID=2570025
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Natice that until the pulling force F; exceeds fs, max 1 [he force of static fiction is exactly equal in magnitude to the pulling force.
L

Part B

Create a plot of the force of kinetic friction, f)., versus the x component of the pulling force, Fy, for the experiment. Let the point Fy,, along the
horizontal axis, represent the minimum force required to accelerate the crate. Choose the graph that most accurately depicts the refationship among
fk,Fw, and Fyin . )

A A B 5
i F LR
Firta * Fiatise

¢ ki D

Hirt 1. Characteristics of kinetic friction
There are three important charactetistics to keep in mind about the force of kinetic friction:

. O_'nly an ohject that is sliding with respect {0 a surface can be acted upon by the force of kinetic fiction.
s fk points in a direction that is paralial to the surface of contact and opposes the motien of the object.
s fi =m0, where 1, is the coefficient of kinetic fiiction and IV is the magnitude of the normal force.

ANSWER:

o

9]

§o

The most important things to keep in mind when dealing with kinetic friction are the following:

« Only an object that is sliding with respect to a surface can be acted upon by the force of kinetic friction.
= f points in a direction that is paralle! to the surface of contact and opposes the mation of the object.

« fi = mn, where py is the coefficient of kinetic friction and IV is the magnitude of the nomal force.

Part C

After all the trials are completed, a graph of acceleration a,, as a function of force F,, is plotted. Assuming the presence of both static and kinetic
friction, which of the following graphs Is most nearly correct?

session.masteringphysics.comimect/assignmentPrintView?assig nmentiD=2570025 914
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ANSWER:

Contact Forces introduced

Description: Conceptual problem explaining contact forces, particularty the difference between static and kinetic friction. {multiple chaice) (version for
algebra-based courses)

l.earning Goal:

To introduce contact forces: the normal force and the force due to friction..

Two types of contact forces operate in typical mechanics problems: the nomal foree (Usually designated by 7i) and frictional forces (designated by F). The
normal force is always perpendicular to the plane of contact, whereas the force due to fiiction is parallet to the plane of contact.

When two surfaces slide against each other, experiments show three things about the resulting kinetic frictional force f k-
1. The fictional force opposes the ralative motion of the two surfaces at their point of contact.

2. The magnitude of the kinetic frictional force, fi, is proportional to the magnitude of the nommal force, 7t.

3. The ratio of fi ten is faidy constant over a wide range of speeds.

The constant of proporticnality is called the cosfiicient of kinetic fiction and is often designated ;. As Jong as the sliding continues, the frictional force is
f_fim k} = \mu_{irm K} n.

When there is no relative motion of the two surfaces, the magnitude of the static frictional force can assume any value from zero up to @ maximum
mu_{im s}n, where \texttipfimu _{\rm s}{mu_s} is known as the coefficient of static friction; \texttip{imu _{irm s}{mu_s} is, invanably, larger than

texttipfimu _{irm K}}mu_k}. The frictional force for surfaces that do not move relative to each cther is therefore £ f\irm s} \leg \mu_{irm sin. The equality
£ {irm s} = \mu_{irm s} n holds onfy when the surfaces are on the verge of sliding.

The following questions will help reinforce the ideas of kinetic and static friction,

Part A
When two objecis slide against one another, which of the following statements about the force of friction between them is true?

ANSWER:

i
i

' The magnitude of the frictional force is always equal fo \my_{irm kin.
i} The magnitude of the frictional force is always less than \mu_{irm Kin.
1 The magnitude of the frictional force is determined by other forces on the objects so It can be sither equal to or less than \mu_{irm Kin,

Part 3

When two objects are In contact with no relative motion, which of the following statsments about the frictional force between them is true?

ANSWER:
session.mastering physics.commyct/assignmentPrintView?assig nmentiD=2570025 10114
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£ The magnitude of the frictional force is always equal to \mu_{\rm sk,
£} The magnitude of the Metional force s always less than \mu_{um s
@ The magnitude of the fHctional force may be either equal to or less than \mu_{\m s}n, ;

For static friction, the actual magnitude of the friction force is such that it, together with any other forces present, will cause the object to hawe
zera acceleration. The magnitude of the force due to static friction cannot, however, exceed \mu_{\rm s} n. If the magnitude of static friction

needed to keep the acceleration equal to zero exceeds \mu_{irm s} n, then the object will stide and will be subject to the force of kinetic friction.
Do not automatically assume that {_{irm s} = \mu_{wm s}n unless you are considering a situation in which an object is just on the verge of

slipping.

.

Part C

When a board with 2 box on it is slowly tilted to a larger and larger angle, common experience shows that the box will at some point "break loose" and
start to accelerate down the board. The box begins to slide once the component of its weight parallel to the board, \texttipfw_{wm {}}{w_[}, equals the
maximum force of static friction. Which of the fallowing is the most general explanation for why the box accelerates down the board after it begins o
slide {rather than sliding with constant speed)? '

ANSWER:

@ The coefficient of kinstic friction is less than the coefficient of static friction.

{1} Once tha box is moving, texttipfw_{irm |BHw_{} is less than the force of static friction but greater than the force of kinetic friction.

7% Once the box is movng, \texttipfw {um [B}w ||} is greater than the force of static friction but less than the force of kinetic fiction.

£ When the box is stationary, \texttipfw_{irm |}H{w_i[} equals the force of static friction, but once the box starts moving, the sliding reduces the
= nomal force, which in tum reduces the fiction.

At the point when the box finally does "break loose," the component of the box's weight that is parallel to the board, texttipfw_{irm |[IHw_1}}, is
equal to Ymu_{\rm s}n (the maximum force of static fiction). For the box to then accelerate, there must be a nonzero net force acting on the box
parallel to the board. In other words, \texttipfw_{im |{J}{w_|[} must be greater than the force of kinetic friction, { k = \mu_{irm &} n. Therefore the
force of kinetic fiction, \mu_{irm k} n , must be less than the force of static friction, \mu_{irm 8} n, which implies \mu_{irm k} < \mu_{\rm s}, as

expected,

Problem 5.76

Description: Block A in the figure weighs ## N and block B weighs ## N. The coeflicient of kinetic friction between all surfaces is ##. (@) Find the
magnitude of the hotizontat force F_vec_a necessary fo drag block B to the left at a constant speed of #f cm/s...

Biock A in the figure weigh€ @m}’ N;:bnd block B weigh§ 4.400m N/}). The coeflicient of kinetic friction between all surfaces gsf
] " ) o ; R

Frosiem

Part A
. OnS
Find the magnitude of the horizontal force \vec F_a necessary to drag block B to the |sft at a constant spead 6f 2,5@{\rm cmy/s}ifA rests on B and
T [

moves with i {figure a).
ANSWER:

session.mastering physics.com/myct/assignmentPrintView?assignmentiD=2570025 11114
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Fa= filwa+wa) =285 pmN

string {figure b).
ANSWER:

Fp= fe{w0a+w5) =350 pm N} _ <5 WW 7 § 6%‘* A

e R R — T-:% . . e
Part C Cg/}‘—:\{ e D j:c D(::;[y@,uj%-

In part (A}, what is the friction force on block A?

ANSWER: - F + ’Qf.\n g "9\?‘ powed 7 o , § ( gﬁ){_f,(f/ [
F_{ymficl= 0 {wm N} e Qm * ’{ EM“ S’“&J
§ ; — ’[i > " 1

I's

N

Problem 5.82 A fractured tibia. 15 A /iag) ! T g of

Description: While a fractured tibia (the larger of the-two &S Tower leg bones in mamf‘nais) is healing, it must be held herizontal and kept under
some tension so that the bones will heal properly to prevent a permanent limp. One way to do this is to support the...

While a fractured tibia (the larger of the two major lower leg bones in mammals) is healing, it must be held hatizontal and kept under some tension so that
the bones will heal properly to prevent a permanent limp. One way to do this is to support the [eg by using & variation of the Russel! traction apparatus.
See the figuré) The lower leg (ihcluding the foot) of & particular patient wesghs 48.80um N} , all of which must be supporfed by ihe tractlon apparatus

ZF\f Ty

Ty Ty =T =D
Ny h&

Sl e Ty = S Wl te T

OnSwes i neot F~- M{
W\i@*c,e’s‘s«i/"l\

Part A

What must be the mass of W, shown in the figure?

ANSWER:

H

U BG00E
mWs= ""‘——-‘-5"“-““‘ = 40.6 fim kg}

H
H
!
i

Part B
What traction force doas the apparatus provide along the direction of the leg?

ANSWER:

F= k708w = 595 Am N}

i
i
i
i
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Solution to Problem 82 in Chapter 5: Applications of Newton’s 2™ T aw

82. A fractured Tibia. While a fractured tibia (the larger of the
two major lower leg bones in mammals) is healing, it must be held
horizontal and kept under some tension so that the bones will heal
properly to prevent a permanent limp. One way to do this is to
support the leg by using a variation on the Russell fraction
apparatus. See figure. The lower leg (including the foot) of a
particular patient weighs 51.5 N, all of which must be supported
by the traction apparatus.

(a) What must be the mass of W, shown in the figure?

(b) What traction force does the apparatus provide along the
direction of the leg?

Constraints:

1. The tension, T, in the line is constant from the ceiling to the hanging weight. If it was not
constant, then the pulleys would turn until the tensions became constant on either side of the
pulleys. Thus, the tension in the line is simply equal to the weight # hanging on the end of the
line.

2. The net force on the foot must be totally horizontal. T-cos(46°)

Free Body Diagram centered on the pulley just off the foot.

T-sin(46°)

Force Balance Equations

Horizontal: F}, =T cos(46")+T cos(37") T
Vertical:  T'sin(46°) = T'sin(37°) + Wy, 2
w T-cos(37°} |

The only unknowns in the two equations above are T'and Fr., Soa B

solution is possible for the two simultaneous equations. Substitute W

for Tand 51.5 N for Wi, Solve for Wand Fi.,.

Wsin(46") =W sin(37°}+51.5N and F . =W cos(46™) + W cos(37")

w[sin(46° )-sin(37°)|=51.5 N and Fray =W [c0s(46") + cos(37)|

S W=4385N S, =6544N

Note the weight of a 175 Ib person is 778 N. So the force of extension on the leg is large but less than the
weight of the person. So this answer is not alarmingly out of being reasonable.
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Problem 5.87

Description: A block is placed against the wertical front of a cart as shown in the figure. (a8) What acceleration must the cart hawe in order that block A
does not fall? The coefficient of static friction between the block and the cart is mu_s. /(/L <

A block is placed against the verlical front of a cart as shown in the figure.

kM|

gj,_, F n F ' FI\J ﬂ? o=
B
w gy = m%

Nt
s (e

What acceleration must the cart have in order that block A does not fall? The coefficient of static friction between the block and the cart is
Mexttiplimu _{irm s}i{mu_s}.

PartA M«a

ANSWER:

Problem 5.66: Atwood's machine.
Description: A laad of bricks with mass m_1 hangs from one end of a rope that passes over a small, frictionless pulley. A counterweight of mass m_2

is suspended fram the other end of the rope, as shown in the figure. The system Is released from rest. (a) What is...

A load of bricks with mass \texttip{m_{rm 17Hm_1} @ hangs from one end of a rope that passes over a small, frictionless pullay. A
countarweight of mass Mtexttip{m_{irm 2}{m_2} = 28 kg¥is suspended from the other end of the rape, as shown in the figure. The system is released

from rest. W\{"Z/ 1< LDt.,% M ) = lg((a

T % =iy o My e

=T

P o e, } = =N o MG

mfa, My b = 'mz_%fm,og(

What is the magnitude of the upward acceleration of the load of bricks? SSYRCIARS

- ({j’”g 4'"”*?9 o M“}} & %Lm2«~m ) W@l

/2
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ANSWER:

¢ s

Pl e Bl =579 {

} Mz +mg #7479 wmimfsA2Y

t

Part B
What is the tension in the rope while the load is movng?

ANSWER:

L Omgmg
oy by

§=198 pm N}
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