
.-------, ._----------------~,I--

1

1
~-~!/'v1

Gt-JG \\D5

r-I~ A ~"f X AMI t-J A Tf 0 tJ
SOL- (j rIo i'J 5

lo·8w.
IV

Nj+
----~

FIES 'D _ E •..•-h.f<:,- t ('lA ~J~---
-+~ z:- r-t 4 ::. " /

2 I\J~ x 2.L'- - 2. ~N )( 2. ~ _ '2..~t-J x S 8 - 2- \(.t0 x. &.1 - 7..\( IJ ( t o, B

-8k,.;)( (0.8 -::. 0

al, (. 10 'j. _ 5,Lt - 1o~8 _ 1" 1 2 - 2 \. Go - 8"·y -=.. a

'2..L" t-.J J -:;.1 Lot o· ~
., ~d -::. \~o''L -:. (",,Ç Kt-j t Ag.J~,

'2,.l,(,

1 +t [ç'a :: ~)

A ~ + ~~ - 8 K~ :: .a

A'J+ ~,S-KN-aI(N::O 1

~E.ç:x:..-:::'~

_ A:J- ..•. 1 \( ~-j -+ 2.. 1:::.."; + 2. t: r-,) + 2., ~.t0 +21' tJ ::',.::J

A ;1:..:: 9 k~ .<t-- A t.Js.



_. -- - ._ .... --- .._. ._--_._-- _ .. ~_.---~ ---------- --_. - - ... -_.__ .

,.=_ (Co >1tdl __-- ---- ------ -.--- -.----.-..---._- -----..------------------------.--.--
b ) __ E_ f2 1) --".._'=--_~_t-L->_1 ~-- -- -.---- --- --;z:------ 4?4------- -.--

2. 1(. t-J D F' E: 1> r: 1

•• ---- •• - __ o. -- .-.-- -- .-------- ••• --. ----. -- •• --.-----.-----.--- ----.------------- -- -'--~~F----···----·

. __:t~.t.0o--:-.::2 --- - .------- - ----:---------'2.-"-~--B--- --- ~~.;@L---------- -.
____:= l,5" k!-J x..3.'-....... __ '1k.t-J .l(._5:.Jim____ ___ >" .0_. G ._.----- -----

-_. ---. -+ I_Lo k t0 JC. $',1.{. WI- '* 2.J;:.b!.~.2..:-.t~-- -------1 \<. '" -tt" m_ __mm ---- -- -
_.. :1.__+ rCE)(-.t)(--b .•7.m---~~----.------- . __ .~LO-C- :::-. -----------

_______ ._.~__-_':> ~'1--- 'd 8A>....*--.5.!H.-.,..S-,-"1-+-- 2.-Jt·r=--O----------------·---

... _ _. 2, E'c~-=--- .Lf.:S-" 1..-. ------------------.- .. -.-.------- .--.-.-- ..- ---------------- ..--.-

________ • __ _ .0_ . _ _ .. _ _ .'. __ ~C~.-~- y J_.h-_~ __Z.-Lc..-~ -~ r:.).----- --------.-.----- --/hJ-S-T • .0-
'2....

~.-_. -_ .. _._~_._.- -.' .- ... - ~-_._- _o. ... - __._ .. . ... --_._- ---'

rJ-) t 1-'1 E'~"'--=>- -- - -- - -~ - -- - -------- - - -- --- ,,- - ..- - - - ...

_. __ -.- L_S _&r:::?._~_1,.'2...~ 9~~ )( '::>.2..~~ + 1 \(t:J.t. 5!~_~_*-_2.~·_$.·~.:"7·"'1 -~-------. -

_ _ _____ _ _ _ .. -- . - """.--FO-ç' x. ~ ,,---s· '- w~· ::.- 0--- -- - -..-
S"

~ 1.0. •.-8 --:.--'-t B .b.. ..-;. ~. "4 ->+- 5'.. 'i--_. 2.. .1-'-'-- .~ i= -:;..o· -------.-- -- - ------ ----- .

2~tb- F1Jf::--=-j,....ld8...•.b. - - -- ----- -.._- - ------- -..-.-----.----- ---.

• Poo ••• rD 1=_-~ ._ 4 g-~~ -:: :...."2. S: KM.. __'~,>2-2...~.ck).J -( C.)- ---. A 'N s .
2..' b

.... -.- -~- ... -- -_ ..- . _...._-_. _.-.-" ._- - -----_.- .. ---- _ .. ----

\~~:~:~t.'"-~~~~-~~~N~2.1-~-)<~--=2~:t-;~;~~~~-...~..
~ ---4 + 7-_+7...+4/_7.28- _1& + ~~Ë·:: 0- . _.--.-

. ., '"..'- FD E"- =- -~ ,(1.. KU.tTj . - .--.--- -.-------..-. -ft ~ L



3

. 0\) ...F ~ D __ S-e...c.... d i~JfOt~_-

.. b)-_.

e~L.LCL\ Cr'(~[' 51 -: 1 -J' 4· ~ t 0 t (.fO
1 J I.J

( I) : - o. B.r 1è j) - 0 ' 8.r r~i) -t J 1-L{ --=- -o. ) E<.W.-u..J-.- '6 SI v.-u·"'.- e,f1 1(5 0~ 7~P

Ll()T~D -:.11'1
LI T 1- _ /7'--1
F/-<-Vl-u..../ 13/) -:.. 1 (. D - - -

1:7 0 =~===-



-------- ---------------_. ----- ------------------

- - - -- -, K. -1.- J L. ~ ~
[t1~ ~ 1 )(

r"f30 X 'e-D _ 0 .ç <ï? k )(3<:) el~
-1 D 4- - -+ ~I + .1D ~2.-.S '1 2·1 '-{..•.z. - '".1 - 0+1 , +'2. - 0.1 --

, _'2..<WD
..........
t~~y

~Î,~. + /7 t.f = 0

L. J'1

- ~ 8\' r13D - 0 -8 \' TC. D + '7 'i-::Q

0.3-0 -:..rC. D ~ ~. - .\ .1'::> '~t>-=- \? '-/
L\ f 17t.! ?...-
n t.,lI'-k, 61>':'" TcO::' - -::...I,:;J 2- • .-::.~ IV

).1-,-",

.. - {)·71BD -f "(31)
l..-'S '-( 2...-1-;

-+ o -1 Tt... D
2 -3, '{

- .0

_ ~ TB-~ -+ 1- I<:..l?..
'2.-:)'-( 1..·3'i

- -. .-~ _.> )



2._ cCo ••.t 'd) ~.

lJ):

lJj :

o . J 13 D + 0, '-1 '3 ~o- + 0 .~ ~ D - 0 V:S 'cD :; 0

0- j 3 7ë,f5 ~ 0, 15 ~D :;..0 -_. -

. ", '8 0 ::: rC. D -./ - c kk. '

- 0, Br TED + 0, 5r ~ D':: 0

1,] D ~ TG-f) v_ c..h-t..-d::..,

CO\f'VLe~v'1..-<..."",r>- 4- v~ûc-t; n cv.t f}

e r.x ::
,--;-\ 1 ,\0 T 1,1)
lU, A;;c-r --)C(~D-- - >(-~D :: .0.

Z. '3 '1 2. -5 'f

t •

(j ) A 2..0 -
d+-x'Gn+

1. -3 '-1
2:0 T ..••-x CD - ~O 0 ~ ~ 0z..·3 \of

A ~ + _2_._.0_ X r: {.. s (+ 2. -0 x 1 0 2. S ( _ 10 a z: a
L3'-1 2·1'-1

0·7 J""••• 1 :: 0
-z...3'i et:

TI !;J.? ?- (J.? 1 27.-t1:t-- _xI02...~\- __ )l.":; -.)J =...:J
2.-)'-( 7.... f. '1



----------------------------------------------------~.~/+7----

3--- _. . . ,", /.1.....,
A~I.o'"

ANS. _

bJ.F 13.1). - ~<"'(II\ b ~:<:'.fi B.L. 'D-

_C E ~J CL ? - Ça 1'" cc: YYLe.~bc.\C

t.

A,..Js_

~ L-fx.-:: 0

3X + 0 . ;- k. 0 - 1. '-{ :5 X -~ - ::..,:)

'!3x...+I.O.j- l .» 1 = .o ~ • ~ f3x... -= O. 5\ kw~~
f·.e;- C _

-IlL '0 _0

B ~ + 0, r kN - 1c LI 3 X ~ :::..-::>r.~
f3, '"j -+ t!) • f - l , 0 1 -.:: 0 ? 13 (J - _c: . S- 1 lS "J t



PROBLEM 8.60
A 100 wedge is forced under an 80-kg cylinder as shown. Knowing that
the coefficient of static friction at ail surfaces is 0.25, determine the force
P for which motion of the wedge is impending.

SOLUTION

FBD Cylinder:

note d = _r_ =.J3r
tan 30

FBDWedge:

p
~

Iz.Q.-ZS-N
10 <,

''''''1. 7:rJb N

W = (80 kg)(9.81 rn/s2) = 784.8 N

z.

:. slip impends first at B. FB = u; NB = 0.25 NB

x. NB = 1.01828W = 799.15 N

FB = 0.25NB = 199.786 N

784.8 N
From (2) above, NA = 799.15 N + .J3 = 1252.25 N

From (1), rÀ = FB = 199.786 N 1

/ IFy = 0: Ne - (1252.25 N)coslO° + 199.786 N sinlO° = 0

Ne = 1198.53 N

Impending slip Fe = f-ls Ne = 0.25(1198.53 N) = 299.63 N

"-.. IF. = O·x . P - 299.63 N - (199.786 N) cos 100 1

-(1252.25 N)sinlO° = 0

P = 714 N ~ 20.00
••••

L.

(1)

(2)
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