P.37. The coefficient of friction between the
block and the rai] are are ps = 0.30 and py =
0.25. Knowing that g = 65°, determine the
smallest value of P required (a) to start the block

up the il (b) to keep it from moving down

500 KN

P.38. The coefficients of friction are pus = 0.30

and px = 0.25 between all surfaces of contact.

Determine the smallest force P required to start

block D moving if (a) block C is restrained by

cable AB as shown, (b) cable AB is removed.



P.ax b @
o G‘L,\,réh: MS: 0‘2/ M’L;O’Z-gﬁ

Fd © (a) Spalleat valon of P Ao
500 kN (b) Snallest valia

P ke
o y o w @W»\ wu:-»m:a L\x,

M
4 2R Peszp — S sEC o 0N =0
?L

| 2 F"it N— SDen3C + Psan30 =0
F=AN “spy

Ui B N

&

P = 663y 4033 L Lp3o kN
Cos0 + 043 5.,30
07) TA&VFQ’\'QQLJJ OQ_OWMQJJ /{QLT , o GLV\Ltw\ el
Loectin e, F= —AyN s above (o 5= =02,

J
= pr SUD (~i35 =023 25) = 22Q-9 kN.
o520 — 0-3 geyn 20

y ¢ e e b

U P<dO = wthedk P (‘\e P‘:’CD ok WM
}jﬁM 5 ek W«W”Q‘MJ A’Lw’wdj J™ ‘
Con st ek thot for 1=0 Aavnua o Made

ol s T N= v ey et
(ST0 43S — A N) >0
Mg =100
P3E ey eI 9 : F-—F,'VFL:M(N&N’-)
> F= AN
Mg =073 N, Y Ry=rg
/15’ b2 = p Np= Mt eag =bsn)y
k> )

m, g =110y P=nms (‘Lml+m)_);} h

= 1020- OGN

g I
Ne ot “Q"Y"‘ F)_T- /""gf\]z,
Wbt TN N, P N,

b T=0 = F=0 = P=H(= 4Nz lormyg
=% P o o e ff




Px (&Kt’\ﬁ-—noaﬂ«dixﬁ ({W"[CL/"‘(LJL

¥
N ;(7 Y= fpx
SF: Pen ¥ —W sk + MN=0
MN &
W {zﬁg; N Wersw 4+ P58 = ©
é:—» Pe W~ Mons) loecd aﬁujoe
(v = Msex) S

(r)It9P>O Ko, This VUZ«««QP'SMOLM
(§) 3¢ <0 & Whe dees thor ”

Whe, teu w > M, XtamY>M; —= Caae @
oy tana < gy & TERY ST — @il

%M(ij/(i'ﬁn\i?{b%{)>( = ‘@>\_/\E
fr case (by , (o wtan¥)<( = p< T
A%%’M—u %:}QA 'S Ca’l/u*‘—»\.————?So Mwﬂ‘ﬂw
K CM(L)
Fovr cane (b), foun « < M, = o P=0 U &gl
. e 5 rell b resckE
=7l (TEE 1)
e Wy = Shonsy block asA e
cc-===—==7 & Wsux=F, N = bJnygo-(

] § Fueh> 15 || fe dew — F
<= (S ¥=41,"p=bo" b N
gwe 70 dpslodd. -1 R WM\{MQ

— —ee — = — —_ -

‘\)olf \\)'H\n,,j( AJnJ'\r—Q obbw;k adsy w= Ca.,_ L,,,\/-e, ’féuﬁ
wn fata) Poupwerd - & o Pt %f! P (s /

.4 .
m Ww@f’m



P39. A &) kg cabinet is mounted on casters,

Vo

!
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which can be locked to prevent their rotation. The
coefficient of static friction is 0.35. If & = 600
mm, determine the magnitude of force P required
to move the cabinet to the right (a) if all casters
are locked, (b) if the casters at B are locked and
the casters at 4 are free to rotate, (c) if the casters

at A are locked and the casters at B are free to

rotate.

P.40,

A 60 kg cabinet is mounted on casters,

which can be locked to prevent their rotation.
The coefficient of statjc friction between the
floor and each caster js 0.35. Assuming that the
casters at both 4 and B are locked, determine (a)
the force P required to move the cabinet to right,
(b) the largest allowable value of h if the cabinet

is not to tip over.

P3q Fy F
& ’K)( KK:O‘
Fo F=0 ‘[
N N
Locked captr,  Wodnched caole-
—Qo—-f @ Botk cexle A foofuta(.
F P: Ak '{_gx L MS
OO0 g lma = D-3¥V x 603:
Ax TABx I b Gut, A b,

b

P= By = /L{Sgk}

M 6,

J
(
".P) Ab)g‘}

So Ak V\.V‘(_ F"{M"\—k‘

> p=(rs my/a]/

Plboe) + g (-5)

= /L(_g

PR

gl
' (5)] [4+4+

Mmi:e:r»\
U by
ik s ©) Carts A locked , B
‘—\?’%'(,/?zf 9:3‘0}-‘71- So B, naot
=) g»&<m2(:3‘@€’-é”) P=Ac = M Ag

\ JL*:
= A’j>(a /‘SOOK. — P -:_q-‘).’S-B U (ﬂ\g
o dectho, - P>o. P> %

q(\rcg |

fw%j;: [—P o)+ mg (W)J

500
= 2032 >0, §> 8

]

b
N



i
FFU0 @) Secnt @y 29y, 1e P= 20( 0] @

= = 25 mg/2,06~oz = Pl L,

P Lk \ P.41. Two large cylinder, each of radius r = 500

mm, rotates in the opposite directions and form

/“-j': F 2 F__ _ r\ the main elements of a crusher for stone
- W -~ o =
s ® S - ) aggregate. The distance d is set equal to

I/ % e k__“” i g : maximum desired size of crushed aggregate. If d

\ . , A ;ér { =20 mmand g = 0.30, determine the size s of

\\ - K = 7V \'\ . . ! the largest stones which will be pulled by
=== ? il crusher by friction alone.
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P.42. The movable bracket shown may be
placed on the 60 mm diameter pipe. If the
coefficient of static friction between the pipe

and bracket is 0.25, determine the minimum

distance x at which the load W can be supported.
Neglect the weight of the bracket.
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P.43. The friction tongs shown are used to lift a
350 kg casting. Knowing that # = 864 mm,
determine the smallest allowable value of the
coefficient of static friction between the casting and

blocks Dand D".
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P LY P.44. A pulley requires 200 Nm torque to getit 7, ¢

rotating. The angle of wrap is « radians, and i is

known to be 0.25. What is the minimum
horizontal force F required to create enough
tension in the belt so that it can rotate the pulley?
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= P.45. A flat belt connects pulley A, which drives
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By

a machine tool, to pulley B, that it connected to
shaft of an electric motor. The coefficients of
friction are ps = 0.25 and px = 0.20 between
both pulleys and the belt. If the maximum

allowable tension in the belt is 3 kN, determine

the largest torque that can be exerted by the belt

on pulley A.
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P.46. If the coefficient of static friction is 0.25 B 5

between the rope and the horizontal pipe and
0.20 between the rope and the vertical pipe,
determine the range of values of P for which

.
equilibrium is maintained. ¢
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?- K‘1'} P.47. A band brake is used to control the speed
of a flywheel as shown. The coefficient of
friction are puy = 0.30 and px = 0.25. What
couple should be applied to the flywheel to keep
it rotating counterclockwise at a constant speed

when P = 50 N?
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pLg P A bushing of 75 mm outside diameter ] o
‘—L'L— fits loosely on a horizontal 50 mm diameter
shaft. If a force P forming an angle of 30° with 30°
the horizontal and having a magnitude P = 800
N is required to start raising the 45 kg load, P
determine the coefficient of static fric'tion g 45k
between the shaft and the bushing. Assume that -

the rope does not slip on the bushing.
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