*11 &M A 68 kg crate is dragged across a fioor by pulling on
a rope attached to the crate and inclined 15° above the horizontal.
(a) If the coefficient of static friction is 0.50, what minimum force
magnitude is required from the rope to start the crate moving? (b)
If u;, = 0.35, what is the magnitude of the initial acceleration of the
crate?

-

*14 Figure 6-22 shows the cross section of a road cut into the side
of a mountain. The solid line AA’ represents a weak bedding plane
along which sliding is possible. Block B directly above the highway
is separated from uphill rock by a large crack (called a joint), so
that only friction between the block and the bedding plane pre-
vents sliding. The mass of the block is 1.8 X 107 kg, the dip angle 6
of the bedding plane is 24°, and the coefficient of static friction be-
tween block and plane is 0.63. (a) Show that the block will not slide
under these circumstances. (b) Next, water seeps into the joint and
expands upon freezing, exerting on the block a force F parallel to
AA’.What minimum value of force magnitude F will trigger a slide
down the plane?

Joint with ice

‘B A

A

Fig. 6-22 Problem 14.

Frictonless,
massless pulley

»27 Body A in Fig. 6-33 weighs
102 N, and body B weighs 32 N. The
coefficients of friction between A
and the incline are u, = 0.56 and
e = 0.25. Angle 6 is 40°. Let the
positive direction of an x axis be up
the incline. In unit-vector notation,
what is the acceleration of A if A is
initially (a) at rest, (b) moving up the incline, and (c¢) moving
down the incline?

Fig. 6-33
Problems 27 and 28.

=30 A toy chest and its contents have a combined weight of 180
N. The coefficient of static friction between toy chest and floor is
0.42. The child in Fig. 6-35 attempts to move the chest across the
floor by pulling on an attached rope. (a) If 8is 42°, what is the mag-

nitude of the force F that the child must exert on the rope to put
the chest on the verge of moving? (b) Write an expression for the
magnitude F required to put the chest on the verge of moving as a
function of the angle 6. Determine (c) the value of 6 for which Fis
a minimum and (d) that minimum magnitude.

Fig. 6-35 Problem 30.

Some Terminal Speeds in Air

Object Terminal Speed (m/s) 95% Distance® (m)
Shot (from shot put) 145 2500
Sky diver (typical) 60 430
Baseball 42 210
- Tennis ball 31 115
Basketball 20 ) 47
Ping-Pong ball 9 10
Raindrop (radius = 1.5 mm) 7 6
Parachutist (typical) 5 3

“This is the distance through which the body must fall from rest to reach 95% of its terminal speed.

Source: Adapted from Peter J. Brancazio, Sport Science, 1984, Simon & Schuster, New York.

=23 When the three blocks in Fig.
6-29 are released from rest, they ac-
celerate with a magnitude of 0.500
m/s2. Block 1 has mass M, block 2
has 2M, and block 3 has 2M. What is
the coefficient of kinetic friction be-
tween block 2 and the table?

Fig. 6-29 Problem 23.

«38 Assume Eq. 6-14 gives the drag force on a pilot plus ejection
seat just after they are ejected from a plane traveling horizontally
at 1300 km/h. Assume also that the mass of the seat is equal to the
mass of the pilot and that the drag coefficient is that of a sky diver.
Making a reasonable guess of the pilot’s mass and using the ap-
propriate v, value from Table 6-1, estimate the magnitudes of (a)
the drag force on the pilot + seat and (b) their horizontal deceler-
ation (in terms of g), both just after ejection. (The result of (a)
should indicate an engineering requirement: The seat must in-
clude a protective barrier to deflect the initial wind blast away
from the pilot’s head.)



=39 Calculate the ratio of the drag force on a jet flying at 1000
km/h at an altitude of 10 km to the drag force on a prop-driven
transport flying at half that speed and altitude. The density of air is
0.38 kg/m? at 10 km and 0.67 kg/m? at 5.0 km. Assume that the air-
planes have the same effective cross-sectional area and drag coeffi-
cient C.

«51 §ilgl W An airplane is flying in a horizontal circle at a
speed of 480 km/h (Fig. 6-41). If its wings are tilted at angle 6 = 40°
to the horizontal, what is the radius of the circle in which the plane is
flying? Assume that the required force is provided entirely by an
“aerodynamic lift” that is perpendicular to the wing surface.

/N

Fig. 6-41 Problem 51.

«57 @ A puck of mass m = 1.50
kg slides in a circle of radius
r =20.0cm on a frictionless table
while attached to a hanging cylinder
of mass M = 2.50 kg by means of a
cord that extends through a hole in
the table (Fig. 6-43). What speed
keeps the cylinder at rest?

Fig. 6-43
Problem 57.

«58 & Brake or mrn? Figure
6-44 depicts an overhead view of a
car’s path as the car travels toward a
wall. Assume that the driver begins
to brake the car when the distance
to the wall is d = 107 m, and take
the car’s mass as m = 1400 kg, its
initial speed as v, = 35 m/s, and the
coefficient of static friction as pu, =
0.50. Assume that the car’s weight is
distributed evenly on the four
wheels, even during braking. (a)
What magnitude of static friction is
needed (between tires and road) to
stop the car just as it reaches the
wall? (b) What is the maximum pos-
sible static friction f; ..,? (c) If the
coefficient of kinetic friction between the (sliding) tires and the
road is p, = 0.40, at what speed will the car hit the wall? To avoid
the crash, a driver could elect to turn the car so that it just barely
misses the wall, as shown in the figure. (d) What magnitude of fric-
tional force would be required to keep the car in a circular path of
radius d and at the given speed v, 5o that the car moves in a quar-
ter circle and then paraliel to the wall? (e) Is the required force
less than f; ,,,, so that a circular path

is possible?

Wall

Fig. 6-44
Problem 58.

82 In Fig. 6-57, a stuntman drives a car (without negative lift)
over t!le top of a hill, the cross section of which can be
approximated by a circle of radius R = 250 m. What is the greatest

speed at which he can drive without the car leaving th
top of the hill? e e roadat the

Fig. 6-57

Problem 82.



‘\ 93\‘3 Q\)ov’( '\\q_ Moktnow  stakie
Suderton case

o

e = RSN N Ry
& N« mq- Fo‘,‘.se.\G

F“ﬂ' el dy? E‘“’J “Fw“"@]

O : Fap €536 %F.ffskg —pAmo

o - F“ff (:cm@ -i-/an‘hng_l m My

O =

. — M . 6.5 (68388
o CasB-;/,{s.\“@f A6 + 05 st

[24

30\‘\ NewXews

0 :ﬁ' F‘ ('; }o\-l Ncw-\'.v-,’ awd hewd
Lvi&s Losse = 5B what

¥ dhe  accelevatto 2

S'Qa-r\ “\W'\\'\ O 0
— S
ma, ° F‘th‘ass—'-f mfi‘: Na ".;‘, -m3

/ N = M%—-F‘,Pﬁ\\p
k F:Hcos&—,,ckf\l

ma, : F‘\'f coslS - /uk[m% -F.‘,fs&»S]
Fugp [ sppins ] -pymey
6¥aq, - 304 Bo$ 74 635 saIE) - 035 (GDA2

0, > L2% ")



NO '
|CE

Mm> l.‘!raw1 kq

b,\"f 9:. 2%’
. ps'— a.b?’
A L
Pf" WITH L
TCE W
N 2f
F;t‘
L
’ e \G
g e v™ X )
- F.
ma,> ZF ™Moy~ ZFy Mma,* ¥, ™may® pRD X
ma, = Ma‘ﬁhlg"f M\f/,ss N"W\%cas'e ma_ = FrL¢+M%$§\G‘“ S— mgc N- me“casG
= g
(o] _ &, N = m% cos
= S
N= mgce ™4y = R+ mqeMD - N
DSko €

A’Powk GB Q‘S&S us ke Afvvwvvs*vo.&c
‘Y\r\oﬁ'( 4\&{ \ﬁsc\ci doviy sQ?ie.

TL‘\S gecvuvy &F
mjs'\n& & Less ‘Y\'\ak max s‘l'a{'kf

/ o

Ms M3
(0.63) mj

mg §n W
w\'ﬁ h g svX +»
\Oe Nrve

O = F.‘cc * mg [‘i\‘vsp —,Mgcoso']
__ms
lee Mg cos £ - S

(18x %) Q.3
85D cos 10— g\ 2¥°

: oS xiot Newkrs



pe

— ™ -
23 I T
(0( m, 2M
SO, Xowed ™Ma > 2 M
gy SO B ?
‘ *\st “\Ll\h‘\ 5 a;: D'g
.0:_\—\1 % *\‘ \
) ! N
T T2
\ T s ¥
- —-— K‘
f m \
¢ M'% x 7—% m3°3
; |
v tR
?\\C\‘ a Cﬂ“‘ l\skf\ﬂ’\ c,\,-}\\vo*e 7\J ’*ev"‘ .
: T -1 - = -T.
M‘Qx —r‘_m‘ﬁ mqu T?. l' ‘y’ m?’qx- Y“-sﬂ 2
B T?.— - N
0‘ 'cﬂ\'
v s
:k$m~\'\“’“

pdd ALL %-—eﬁw&\w&

(Fmpam Da = T MG T UmLg M9
(MazmazM)a, = = Mq-pm 2Mg+ZMg
Soy = ~4-p29+2g
P 3,_ /A’Zﬁ
Soay = 5(1-2/4)
S(65) = 1’8 (l’z,ud
(-3 20355 5 u= 6312



PR

m&j 2 |02 Neavtws Mp= 1OMY leg

.27}

myq > 32 My 3.7% by &) Blode A movvg doon e
M = o.56 N ’j" -+
M, 028 l\/f.
T‘;lé ‘h} CLUOS«"» + ¥ ur l\"\c\\\"‘-e- 7 //v
g L”‘ Mg
P 09

1

é‘) Whe B accele adion vecks M bleck B

ot vest?

\‘1-{7\

0
Mnay = T-\'-S: ’Mﬁ%‘:“\“@ Mﬁﬁz N -%\%c,.;ﬂ msq’ H W%f

- -Pul H—% 2evo Opz0 ay=0O
t

N = mﬁgctfl} ’-r
Q Bladc A I’V\@V:-) Ur !\"\C\§\~€,, Mhayz T‘fﬂuN_Mh%S\\V\Gb/
N 1 T .
T

mga" - T—rM‘mH%cosG—mn%sh\Q

£
S . m_q Aod ERVATIEND
R ]
vy -
o (Mpamp)ay = Meq+ i, m qeesld L R
\2 v . \\oe
R N oo (0413327 ) Gy = 32 + 025 (162) s ~WOL 30>
YY\“Q,L— T myq- -g MA[‘&_ N M“gC&Sp mpqx- MR% T (
' 3.8 a, ° -1407

N: m c&sg
9% a$: —I.O% mls"l,

9
. 4
Mp, = T- MA%"WuN J
Mmya, =T ‘5”9
AT "WV.‘MA‘S"‘”@ /
o
ADD COUATIIND
o
- s‘\'\
(M‘)"MR> ax - MQ‘J - mﬂ‘j ‘/M“ ml}ﬂ cos&
U
©
(eM1+3.3 )0, = 32 - 10277 .25 [ 102) cosM®

13,63 o, = Y. -S3,10
“ AL OAANE 3 A9 m\‘;v



M%Tn I%O Newions
pg= M2

o
MA'— Tﬁi‘hp‘l'N—Mﬂ
N = mgst.\uP

Mai: Téo,b—f

reoximvem o
W\'/x = Tewsbd '/,4,\, /
(o)
0 - Ta:al?-—/u [’“9"7;?\4&]
O = Teso -k)j_smts ~pamg
O - T [C&s 67-1-,145*“8] —‘,umZ

T= _fama
556 +mstnl

D T 6=u7°
T. Mma— 42 Lise]
Cos O tpsmP cos P4 842 TN
- 3.3 N-evikgws

L) Whek s ‘\Le besk av\s\a ) ’wn?

1= cos B tugenl

best amde acevva when ‘ch Jevsrmcton
$

N max imuna S fm«)\«*T.

Lek 2: cosl J-Iuﬁng)
e 92 20 £ ~506 +puces

ot é ‘i,’} Ne«dj‘lws

[ - oy 129° + oML Fn2238°



(oD% Q’@ v | \ g =o3s i
Vo 0 T‘TQ P\N\o €\N\\ "’f”j (O‘gq A Cﬂsso leco '%: = leoo ’3%;:
o - ,\/& Us 4v  calovlate « 237,85
[/5 W ﬁ 2 f) ";‘w YCr3§ g2 .47 Lsfw
g U B Kost we heve 5‘00‘-‘{: Sov ‘3?:;:
o vse Table 1 + = 13237k
ge‘l" l\“{oVMa.'\'\\m a'aav"’ l’\'P .
\/OL\VQS £ C avd A 1 C pAV? ' )
" : 2 v 3 3% A (2RY)
'\\7TF¢LM ?’ﬂ s S zC(A\J LC oowr AlIBE
md - F -
0?4 o 1/(‘3 ) deag TG - 2.2t
N ax fewive
iy ipee
0= Fa,usfm?
O- % C fﬂ\l‘z-—m
T cheose Yo vee o= 80 1q {

O0:=1% Coh & = 503
e f"’"s‘”f CehA= 0430

Mgy 165 kg
Yo -
- =>+.év -
@ a9 mﬂav' dv“‘3
\x I3oo‘-‘f;‘ > é_cfp N
|oed » P2
< 1360 Syses 10 ay > 2 (o36) BeD
> 36\ MI": L6 ax : 2,%'-[-)((0“‘ Newtywg

o 19373 "s?

- l%,, \535“



L,‘_g ¥ 16w

(DCS‘ V= 44$o k—l:{': 4% :{ceos
= 1333
|yt b
N
- V(iqé-‘a‘)
™
— . VF
ma, = 2 K .. "a, - T'hy
[/
©
Mam\ > Lstmlye® VV\%;: L. ces Ho ..mj
v? q
— B - Mm
" = L stYHo — L= o5t

v? my
Mm 2 - 65 Y4e°

\17' o
Ti o r%q ‘(Taw Yo

5 ™ "Mo

2
(’——"3?;> = Q.S' "éc(v\ qoo

Rz 216] m

V-2 6.20w

M > 25)!3

ots vwass
—1"

:‘c Ne Va‘k\(oc)
m\/cww"'



9

(05% i d: 163 im

4

Vo . Mz ued l‘j
- I&"% -~ {" \ru’/ ’SSN‘S ~ '_}_l\m()\\
\"‘L\"‘ ﬂ‘._a'g

0«\ V\’\»\L‘\' aC(f\tva’f\\av- ¥ L"ea\‘}"\ ‘Fﬂ-\'c-c Ue'&)f
nek 4 A ey

Vée '&V- vs\r\”’f vt evv PR P sc"’ ALttt

T 2
vi-y" = 2a Arx
,F

L

_ac*:2a (o3+)
a» -saz ~ls

We .w-\‘ \r\vvth...:\‘q\ -va e o~ '\’\N. Ca~
:S glmﬂ\- ‘E\r}c‘\‘\'ov\

Mo, :"Fr s
(o0 (- SA = Faus
F;,M-— ‘cs‘,oli—txn;5 Newrs. 3
(ot Sitiond frmce  arvaly oo AN forge ¢

-

®)

Grone  © Y\l Ma m% OS(HN)“’
wer - (.36 x (0% Nawtows

Arwswes 2 NO W\ nek b able w stop

. Q . \dv&x\‘s Ve Se “’/\“\'
O Sugpese S;é n’ i‘tk\ﬂ o Lo 3z 6w
e e v

ma, - sF—Y\‘e'ch,.--

- - /A“N
MOy = _f"‘w Mo
’; .m0 Mo (A=
wWhak ')tgf) e;s e lr\ ASam vse
é«ow*w\ -e%vs

\ _\]-L L 2& AY
vz-(Ss)z 2-389) 107
’ v el HY mph
0\\ 6\: we '\'VvB tTuv e B iy
WQ% wal (wl, 50y . Whek T3

’ 'y ev\) 154 ’(4\ ‘c"\l'\\“"‘\

{ir S ®

\!D ™M o‘vgk Zl ‘—vc‘\
\\2 -
W /"‘2- ’5\'3\»"
g
3 Sz T

Heo == = .

Y T A2

\ 1 b o “ \o = F -
Nedprs 4"3’2,0 "

e\ '\\,\L Mapined ™ SoNEG S—v-\ Lm*u\

'§s~fu. Co~ ey QC(&N‘TAGSW«
)}(‘\\,) \(agd\\-' €t X QTQ\‘QJ



- %
/12

Ylahk @) ’\\4 +° \ = 250w
4 \fo

L

AR

May = 2 R
2
W < g
W\\em &—-7 0 | we "No Qwre_-f \'\av'e

& Gvilar  mshen lov.’\o\(w - ——
2

\|
W\"i_ = m%__D

~N

M :Mg
v
z "9
N
’\'I"‘ }Qt%
AV



