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USE OF THE INSTRUCTOR’S MANUAL

The problem solution portion of this manual has been prepared for the instructor who
wishes to occasionally refer to the authors’ method of solution or who wishes to check the
answer of his (her) solution with the result obtained by the authors. In the interest of space and
the associated cost of educational materials, the solutions are very concise. Because the problem
solution material is not intended for posting of solutions or classroom presentation, the authors
request that it not be used for these purposes.

In the transparency master section there are approximately 65 solved problems selected to
illustrate typical applications. These problems are different from and in addition to those in the
textbook. Instructors who have adopted the textbook are granted permission to reproduce these
masters for classroom use.
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6le T
T—]ﬁ T\P\bmj \mpenols uinen Nﬂ-‘% .
S\—- 4 ZM B: mad *
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X o _ 2
mj > Sin 30° = MQA = Cos 30°

a= gtan3e®= 546 mfs*




6|7 | mg = 50(3.8))N

ZF—/xz ma 0'5N5=50Q'

EFy = o ¢ Ng+ Ne — 50 (7.8) =0
T Mg = Mad! 50(3.8))(0.7)- Nt(o.7)= 50a(0.215)

Simultaneous solution : {NB = 414N

Ne = 76.6 N
G = 4,14 m|s?®




é/8 ’ mea = 30(20) = oo A
30(g9.91) N -
B ) ) ZA//O— ma(é
F (1) -30(9.8/1) 2 cos 30°
= 600 (2 517 30°)
“Yo 2, /f;]—: /110 N or /g:/.///r,v‘

CRN Y
ER=may [ O, + IO 55 30° = Goo, Q= A
. _ i
Z/fy— °, O + 30(9.8/) - 7//0 cos 30°=0

Oy= 667 /\/4




T\'pP'mj at front unee) : Ng, Fg =0
2 = My=mad My (25 Cos 10° — 36 sinlo®)
= ma (35)
Selve T obtam A= 0.5l0g (16,43 $tfse)




Ly I As a Whele : 2 F, = ma: ‘80=(@>+4-)G) G=¢mls
Bar:

O T Me=mad s Ay (R tes 66°) + 4 (1.8)) %cosso"
= 32(‘(22: sinbo®) ) Hﬂ =-15,57T N

ZF3=O - —15.57 + 4(‘!31)‘751'nb0° =0
T=273 N

ZFy=wmay * Ax +27.3 cosbo® =33 Ax=13.34 N




FFE M= mad = 0 1 Ng(.4)-0.8Ng (0.4)-le.130")i2:0
Ng = 9.34(10%) N or Ng=1.34 kN
XFy=o: Na  9.34(0°) 16,13 (10%) =0
Ng = 685 (03)N or  Ng =6.85 kN




6//2 | ma = 60(5) =300 N

mg = 60(9.81)= 589N

B .
8= 7‘0)’)—/ M = 40.9°
Geos 60°+ 2
Joo N

SEIN

, Ay
ZM=mad; (T sin 40.9°)(2) ~-5849(1) = 300 (2 5in 60°)

J= £46 N

Z/-; =ma, 846 cos 40.9° -~ A, = Joo, Az 340 N
Z/—y: ma, =0, Ay-.f'?‘i— §46 sin 40.9°=0, Ay = /143 N

A=Y (3490)%+ (143)% = 1192 &




Zul, = mad

. 0.25
2 ra25(2)=

Je.2(rz)

a = /1332 . fsx’

or as= /6/ f#fsec?

a(z)



6[I4 | £ TMp=mad: - Tl = ~mbatsinat( L)

NG

{ .
A = T= =mba'sinat
Uz|| ma = (positive T 1s Fengion 0 \Nf.)
—mbism wt i ,
G- >
E
y
f2 /t? .
& Zmbo




6/ /5 I Curvilinear translation

— n

/ / T

/2, / / 2

600 6 0.5’600 II

L o~ L4 j

SF =ma,: 60 cos 60°=L22 q 757 | o~
¢ ¢ ° 32.2 ¢t \mar
a,= 16./ ft/sec? 60/b

& = at/rz /6.//2= &05 rod/sec?
(+2My = 0: 7 Sing0°x0.5- ] 5in0x1.520, 7 =
ZE=ma,=0: [+l -605inb0°=0 7 +T,=52.0/b
Combine &get T =/2.99 /b6, 7o =39.0 /b




6lle | 2F =ma,  §00-60(9.81)5in60° 60a

a= 4. .84 m/.ﬁz
¥ (8ooN ma=20(4.864)= 96.8 ¥

)

: *1_31610.7m\\\l 0.7m ‘

M

20(9.81) N

Lod. Z%: mad
M - 20(9.81)0.7 = 96.6(0.7 5/n 60°)
N=/96.0 NMrry

60(9.81) N
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V= 1.2 +09t% m]s
a=v= |3t m}sz
‘QZMQ = W\Q&‘-
mg 7= T ML =2

t=3.4) s




_(‘i/_'g_' CNTM,=Xmad.: Ko -3my (%sin@)
— > Ma —mj (Q Sin 6)= 3ma ("Q:i COSGB

+ Mo (Q Cos 6)

™
Sim?\i‘rj +o
Ke — %ms)fl s = %quuse
Iz
Ke With wm= 0.3 K9, 4= o m,
A= 29 ank 87 R K

15 Found to be K:%,g%"




&/19 I Static narmaly: Na = Ng = e =368 N

2
400N _ Hz | wz
s > 400 s (5°>0.4]75(1.81) + 400 5in \S"]

m - \g .
’75(‘1?8')N]‘(G—‘- = (Lji‘ T Q//Ar o Shppagt  acsvr
4 = :
N“ _iy_ + 2F’X mag ¢
0.2 9.ZN °
TNA BTNs A00 Cos I8°- O.Z(NmNo): 75a

Q)
4 XFy =0 Np +Ng - 400 sin|5° - 150%) =0 (@
P ZMa=mad 75 (‘2\,8\)(%) - NB(Q) + 400 (‘.05\5°(’gi

= 75a (9/4) (3)
Selution O'F L) -6) + Ny= 333 N, Ng= 50t N
(&= 241 m]s?)

100%)= ~ o = B0L-36E o) =
( 9. 52“1) Ng =G (100%)=37.77,

_ 333-33
36%

R




2
6/20| U‘2=Za.sl - 22 i (60/3.6) = 463 m)s2

25 2(30)
900(9.8/) N
I M =mad:
C J
6y

ma _ }
> iAy L2A, = 700 (4.63)(0-9-0.5)
R S g
S CONrT > | A= /3010
-

T

<~ /2m



m, g =1490(9.81) = /1373 N
m,g = 90(9.8/7)= 8§83 N

Z@zo
Zgg ,4), -/373-883 =0
Ay = 2256 N

IN=2Zmad | 883(0.4) + /373 (0. 3)=90a(0.75) +/40a (045)
765.2=/30.5a
a=5.86 m/s?

Zg{':zmaxl‘ /(4/2256) :[/4.0)"?0}5:?6
M= 0598



6/22 | vy trzas

2.9

190(7.81) kN m ﬂ
Qa" ‘L,;l‘iﬁc | JI X /

’8”’ a-= [:(200) - (60) ] 7.¢7%
. NT + A 2(42)

|'<‘——/5‘m—-* = 5,30 m/s*
M =mad] /5N - 190(7. g1)(24) = /40(3.30)(3- 1. 8)
AN = 257 kN




623 ] ag =aa= aq
@e)n = vo® = 08(3)=12 **\lSl) ma,=2(1.2) = 576 N
((le)t = ro = O.8U:~)= 4.8 mlsz) Mag = $(4.8)= 38,4 N
M2 M2
LB 6 -

Ft/“\ O6tm |\ Obm ?
F \

n

\ )

X\ may,

"0 mg= BOUE)N

FEMe = Zmad : M-8(2.8)(0.6) = 38.4(0.b Sin 30°) -
576 (0.6C0s 30°) M=287 N'm Cew
ZFe=ma T - %(3.8)) sin 30°= 384, FL =776 N
ZFa=mag - P+ g(q.g‘)mno“:m.a) Fn =10,37 N
F=F2+F* = "3%3




6/24-[ ma = 2000(3) = 6000 N or 6 kN

: : : W=mg=2000(9.8/)= /9 620 N
Dimensioms 1ri mm

or 19.62 N
-_\_. _fni/ D Z/WC: mad.
6“_2,—/"
o0 I v ;.;a_-_zéf_ F(2.6)+F, (0.6)~19.62 (1)
. W* —f‘ 1
1000 1000 600{ 2000 | = G6(o.2-0.4)
/] ‘s 2:6F +0.6F=33.77 ki-nm

ZM=o; /;(4.6)+g(z,s)—/9,62/3.6>=0
' 465 +26K5 =70.63  fMNom
Fo/ve Svemulraneonusl J gGer

— e o /




1§00 /b
/25 |
a
SR N
A0
a _V =
p— D,"Ta
D? A_ N¢ 8
500
/0
Far const acce/ | G=tan” _—J 7/°
—U' +Za.s '5/‘/2 332~2a(360)a 5’07/{/:“ clecel.
ma = jjazox907- 902 b, m, G = /s;ag X807 =457 /b
Traller: L = =ma, D -/800s5in57/° -45'/ ), =630 /b

M. - mad J’OD +530(/s) -/1800sin 5. 7//40) 45/40), D, =277 lb

Zf; o: M, - /500:05.5’7/ + 277 =0, M. = 15/4/b

Truck:

(ZM =mad’ 3600 cosS.7/°x58 ~3600sin 8.7/ %24 /ZON
+ 277(/6‘8’) ~€630(18) = 502 (24)

N, = 1773 I




w? = 25(0.600)(5%)= 375 N

SN = mad
600 Cn 3
— D,,{o.&ao)=375‘/o,:‘oo)
9:@7: 234 N
200 N-m
K
=5
rad/s Aé

AB; IM,R0, 0.600B,-200=0 B=333N

86D, ZE=md=rmiol = 333- 25(9.81) = 25 (0.6%)
(= 587 rad/s?




— m
'Q/Z,I Q/Z Y = :nm _ q z—g—B 2)
Zm m =

P . o
5¢ (@) For static equilibrium )

& s \/ert;caLLJ under P

59,
—tﬂf\ﬁ = ZQ/3 \ Q= 5|3°




_M& (@) For na "tendtncj
mj o S\l.P) {3 =0,

From diadram

R+e 5 ) 42
tTand = _m%: __u%/r
6 = 'th‘\ %:
m v
P~ _ ‘t(‘nr\ﬁ#-'toﬂe
voEgr tm((ﬁ@) — l—ltanle’ton@
Sties Fiest # p< M2 2 = tun
2 _ Ja+ tan
So \ = 3\‘ /I—-p'tﬂne

T\'ps st o F }1>‘bhE~' *—'Ecmﬁ':_zbj\‘:
%‘!"‘tane
I- %\‘tane

V= qr




=? Cos—-—) 9-—-sm”t

3
- it
2 ) 9 z Co.s

24 z
= /962N (@) For 6:=0 ¢ ¥t:0 &= -_. ’ rad/s 2
Fl§

ma = mré = zoo(y. 2)/77’/24}
| 480 mm =3/0N -

4’*\'6 'fz D=/714 AN /Com/are:s/o'.}
[}

Goomm % IM=ma.d, (1962-D)0.6 = 3/0(0.48)
\

- _ /7. . - ”2 o
IQ(:ZN ) Rr t=/s, 9“6_"9'/3 ""d/s, é=0
{ me, = mréz=200//..2)(”4//44)
G F = [62.9 N
P 5 ZM_=maG,d
£y MM .
o\ \ \ﬁ 1962(0.6) - (0.6 cos 30°)D
" My N gl =1/624(0.6 cos 30°- 0.48 5in 30°)
i \ |
E \‘ \Sl D= 2/178% A/ fCompre.JS/éﬂ)



6/30’, A - Sol. I

Z,‘;‘)z ma, =0 ; ,7; +7,_'3—8830 6055=00

®

A 200 mi = 2R y °-
vl 2K ma,  §8305in30"= 700 q,

\\ / / ZM:O
G
Y00

Gt/

s ’FTI E~A ma, 1, c0530°(0.45) + T, 51n 30°(0.45)
A
Jo°

~

qoo(a.9n) £~ T5€0530°(0.95) 7,51 30"(0.95)=0
SG8ION  sopve sim a//ar/eoasé, g get

- - 0= m
L=16/6 N, Ig=603/N @49/ 53

Sol. I BE =0.45(cos 30°+ sin30°) = 0.615 m
FE = 0.45- 0.6155/n 30°= 0.1426 m
DE = 0.90 ¢cos 306°= 0.779% m

EMz=0,8830(0.142¢) - 0.7717 I;= 0, [7=/616 N

Jrade off betfween geometry g Simultancous Sofs.



6/3/| | 0° Ty iy Z g o7 @Y
Py 2y o6 >
lU’;/ | (F H By x= 0, @20, 40
2/ = . = 2
75 ‘ Ol/' | 7/ 'ﬁiﬂm 2, = %go=f(0
' Al
1 AN 4 30"9-9') O-ém =04(.67)%1778
o~ md, NN S

— 52
ma, =20 (17.78) =756 ‘3\/
Zn, = mad: 88,+ 20(9.5/)1.0) = 356 cos 30°(1.0)

By=62./ N
ZR=ma, B, = 356 51n30°= 1778 N

B=YB2:+82 ; B=Y(177.8)+ (62.1)* =188 3 N



»6/32 200(s. 3/) {4_, Link €A, Ihgy= 0
\ :]‘ /t /.5_A_£—3000: o} A.t::ZOoOA/

'(\,f‘ 0v75m _
A G l Bar,; 2F = "z, i
A/ \A \\‘ }Ya 2000 ~ 200(9.81)cos 6 = 200 a;}
S TN d;‘/O-?é’/cosé’

/UdU' fa o

o.5m | /O wm

7z, 5(/09 9. e/smﬁ)
v'=3 (57 0L):5.93 4
t ;
2200(8.93)/15= 79 N, U=2.43 m/s
m& = 200 (/0 - 9.8/ cos 60°) = /019 N
ZM=0; 2000 (1.0)co8 60° — Ay (1.0)5in 60° ~ B, (0.75)51m60° 0
IR =ma, ' 200(9.8/))5in60°+ A, - B, = 79/
Solve & gel A,=270N, B,=1179 N
A= V(Z 79)2 4 (2000)% = 20/8 N or A=2.02kN




6/33 | 2%540(

20(9.81)(0.5) = 4(20)(1.6) "«

RT 2.8&m G 08m
¢ : ] oz 920 red/s?

AN,
20(7.81)N Z/L;:ma‘é =mra
. 20(9.8/) -R = 20(0:8)(9. 20)

R=4%90wn



6/34 lAssume bar remains O\
in line with the cord. To match \

the angular acceleration of 2

#he har fo that of the cord,

the finetic c‘//'d?f'a'm r‘egu/re,s

a CW moment about G which G

He assumed position will not

provide. Thus the assumption "9
/s inerror. A correct Free-
'595/7 A//Ia7ram woulel show \\ 7

\

\



/35| T.=3Fm F (100)(4)*

Jfn a 533 Kk
— — — ———-—-—p = ‘m
A - J
78 l3m 7 Fr XMa=Taa:
N
45° ‘ o) —
g 200 N 300 (3 sin 458°) = 533«
T4 A= L1933 rod [s*

L

ZFa= Mag A, + 300 Cos4S - 98|= 0, A= 769 N

2R =mdy Ay +3003m4S" = |0 (2}(\.\33)
Ar = =6.5 N

Fa= VAZ+ A = 769 N



6/36 | L Consiabring the bal to
N (% be rotating around 1t
o ) handal, the forcc on Fhe
G R handle 15 [east when
contact occurs at rhe
Center of percussiorr Q

N



721 IMp=Let, 7% = 2212),

3z.2'72
) CF - 3o , &
2 Sma) 30-T 7 525 (%)
Solve StrizcelFancously & J:f
200 15 7 =28.77 /b oc = 1.976 radlsec’
%7‘
,La:ro(a'
|
Y
30 /4
_ . _3' - 200,752 ‘
) IMELA | 3055 = 555(55)

o(,= 2.06 radfsee.”




©/38 Taa = 2(‘5§W\b1)+ mh = %mf{ ™= mass
Tog = rmb 4+ 2[Fimb 4 m(&)3(E)))

1 1
+ [11 M +w§'} = T mb-

of each side




6/39 Drum: ¥ XM, =1, «:

r=o. ~

s CT‘— 7_3(0.250&%2!5(0‘250)"'9( ()
\0‘kj C.\‘)\;hw P ZFEma

10(3.8) - T, = 10 (0.250x) (>

T T, )= T ) ®

T T %'\(3 QS\;NM( co+t ZF=m:

r T=- g (a8) = §(0.250) (3)
1 l Solition of B (N-G) ¢
o = 3.0 *—;i,) Ty = 904N, Tz =84.6N

@,= a= 0250(3.08)= 0.9 m]s"

10

}oYesole t o= 430 vedlst

Set To o Z=eo ¢

- = = <
G,= &= 0250 ((4.3L )= 1.9%0 m|s




6Ho H2ZMmIox For drum:
T, (0.R)- Ta(03)-2= 8(0.225)' ()
+ZF = ma for lz-kj cdh‘m\w:
2Q8))-T, = 2 (0.20'\5 )
MZF = ma for T- k9 Q@\\”hmi
T Te- 7080 = 7 (03w (3)
Solutn  of Bs. (1)«(3):

T\ = 116.2 N
g,)N TZ = T70.0N

0.622 vod[s®

B8
"




CHA ] «= % (H=huk 5 B= blodes)
T_," *zrf\Hrl + 4[ﬁm5f+ mg (v+ %_)7']
= L (Prema) "+ 4 (frat) [t vty vQ:r%]
Serd et 4 40t [ I8+ rl+ ]
£d [\Jim’ c* w4t (5004 0L +r1)]
T Mg = Tgp on

z _ wfd
M= = ﬁﬁrr* t+ 42t G{&lﬂhwfg

)

i
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6/42 |
Glb

L e e

Io=/'é'm1.l+mbl | . < \f/ 1-—-n
=_é_/(;2j+bz / { L/
32.2'12 16. /6] “~a=/6.1 rad/sec®
/o, b 2 I
=+ Jb-fé-sec ¢

SMy=Lot: [6.16=(F+2)16.1, 34*-6b+1=0
b= /4+yZ4/6 b=0./1835Ft (1.817 #1),
b=2.20 in.

— - . - _.'/61/ =
ZFh =mFe: /6./ R_ma/g.so’(/e./)/ R=/462 /b




©/43 X "
._J ( l,<_, Mg }{ L

OT q
T z T
—_ 2 —
I, = mx = it my = m( 12 X 5

Tt
— 1%
M, = Lox : Mg X = m(.-;_wf)x

o = I
B0 e
dak = a)g- gx@) _ _
—_—_ = = 0 -:-> /X._
dx (Tin—r'LLY' 243
Q
_  Juz ’—— N
X~ 4,2 Lt = 3 T
1205+ 128 _



b/44

blz 1+ bz
' b/
Lma o4
0 ;_I
Ig = _‘\mlb +(2)1] = A%Y“bl

T, = Igt m[( +'x] = —(Lo'mb?’-\— m:x?'
W ZIM T A Mmyx = <tm)°z +-h'\’xl> A

30(

A = J_b2+o(2,
do (b +x)3- Sx(2«3_b)> N= =
_dx IS ,r,xz,) Ve

b
- 3% /33
A b -_ 2 -—b—-

—h*+ Eb*



6/45 l m= 6000kg, From Takle D/4
L=:3 /6000)[//.5)2-/- r2.5)%]
= 4250 kg -m*
Z=Lrmd'
o ¢ 2
= 4250+ 6000(2.05)
2 = 29465 kg-m?

M=30 M-m
2My=L o Jo=27965 oL=/.018010%) red/s?

=Lyt -
6=zt Z=t/08(07%)t" 4= 39.285

Jotal Frme U= ztlrzﬁi



6/4¢6 l oo
(@) Pin 1n place ; M= Lo
50 = 43 (40.2]*# [0.28]%)

o= 846 fd‘d/;z

(b) Pin removed 3
> :_—0_.—
Arm. Ft'-M/r 0-25—/20/\/

Rofor: JE =mgq

¢ ¢

.25 120 = 43 (0. 25°)
ol = 11./6 red/s?




6/47 l leorlz)oc ;e 8/ )(0.450 cos 30°) =;’8/a, 900)%¢
o= /4./6 rad)s*?
ZE=mrol; 8(9.87)cos 30°- A,

= 8(0.9450)(14./6)
> A= 16.99 N

- 2, N o
Z//Z_:M/"a)/ /4,7-—6’/9. 9/)5/»-:.:30

VAR 7CX 7)Y,
i.
w=6=2 rad/s = &(o0.450) 2%

Ah= 53 64 A

A=ViET3E + 5762 553 u




6/48 | /n vertical position Rzo

P I smpact occurs at cenler of
percussion  So

2/-
$=k/7

P 2
0.600+b= {06;6::0)

/ 6=0.0407 m
« or $=40.7mm

F4(F.87) N
2N =0; 34(7.81)(0.040 7517 60°) - (0.6407 ) R =0
,?t= 18.35 N
3K = miw'=o; R, -34(7.8/)cos 60°:0
R,= 166.8N

R=Y166.8)* + (18.35)* = /67.8 N



6/49 | fa= 0Z%m
M=12 Nem | Kq = 1S m
\\\ F h\(_\ = 20 I(j
g~ 0,18 m
N N kB: C.lm
. Mg = \ij
F

WEMa=Taxg: 127 F(024)= 20(015)2 ey ())
F+ ZWMg =Tgog: F(ow) = \Q(“'\)Z *g (2)
—l'onjex\-t\m\ acCMratlons wnoteh : Fa%a = rydg
0.4 A = 0.1¥wg (3)
Solution of Egs. V- (F= |4l6 N
Ay = 19112 vedfs =(CW)
Xg = 5.5 redst(cew)

"




6/50 The  awvgulwr accelergtion of the \Welded
unit depends Upan L, and the  omint (due
4o e \M}W\&g 5 doset  O. Netther 9y w\#ﬂ»ﬁ

dQPQne\s upen The M'\QY\'t(ﬁ‘.\Oﬂ 9 0‘? e sbh.



14 2 5
o (L) pory = 5% 55 (21 1925 frotpose?
Z = 2 2000.436)/5)2
* 7=40 i ‘ 0)‘“"* s =5z z)

= 4231 fF-/6-5ec?
Jota/ _Z;: 1,925 + 423/ = §./57 fA-Ib-5ec?

ZAY= Lot 40 (152) =25 = 6.157 X, o= 406 radfn*




652 | Power unit C
L5 F=0:

N
< 307
T=3h Jq{oe N 3-Ncos 30°+0.tNSn30=0
—9'1 T T| N= 5.30 1}

Wheel B @2 TMg= Tea: 06(530) (%) =22 (BY«

< = 3.84 rad |sed

S‘teudg—s‘l'dtt Spesd

2497
wg= AUn % 1600 %5 |
Y
8 0
= |34.0 Y‘MUSEQ,

_ . o4 9 134.0
w = (}J ut ) = ___B__ - ——— = .



653 |w/ ZE=mrw’ 27 = pTr 2L W
77

2

F: ?ﬁ.’/‘ F{ G 7—:p/’ w
7 7
o c:.\ Z//Z": mrwz}' 27 sm %9=P"‘/g/”‘07

/\ F\d@ 27’3@ =/or2w25/<9
\l

]“:/or?wz



z5(9.8)  AO.8)N
(0/54‘ N o\ B I’Zi‘ T . - _]3__ <4) (0.3503’7_

= 01633 kj-ml

+ [;—2 4 (0.350) "+ 4 (0‘72+ 0.1’751)]
Ma = 67 kywm*®

DZMa= Taa: Mg —25(3.81)(0.350 Cos 45°)
~4(8))(0.700 +0.115) to3 4S° = 6.21(4)

Me Mo = 109.8 N'm

BAALS®
,'22,6‘. Mg — A4 (1.81) (0175 cas45%)=0.1633 (4)
Mg = 5651 N'm




6/s5 l ZA/O=Z;0</’ mgrcos @ =2mria
nes o= 2 cose

On w a2r o
dew = ’
w ado/ﬂodwz _9./40549467
, ar
o (o]
[

C(’ = 9 ' 9
/ /

= -9
Oé 3 cos @

2 .
Z,C‘:mra)/' 0”—/7475/'75 =mr(-,?.s/h@)

S,= 2mg sm 6




Njon

6/56 I Undeflected Spr{r\) ltnjt?\ I 1

S'Pf.\v\j \‘Unj“\ @ 3°° l'S !—‘—2?3':
5 So Pz ks: (-5

z
k. (Spr‘mj m th'Pressim>

b 2 <
* Lo= Tar m($)7= Bmls foml?
= ;7— A
)ZM°= I'OOU W\S%S‘msoo_k %_% %:;".@mﬁx

b 3 .,
x= T ~ %4 {5-3)




- 2
- . - . - / .
Z/f:, mrw ;. E-mg Siné = m dﬁf 3_; -—ﬁ s/né

., ~_ (6% y
67_"/—9—;;.2+/)m3 sn @ = /.7Z/mj\5/}7¢9

Zlf:mf"ot/‘ mycose—,ﬁ: mff_.&9C05¢9

- 72
€~ ( - —?—;z)mycose T 0.6490mgcos8




¢/58 | =
_ 120 300
From Table DM‘) m | mm
. 125
_— |
Ta=Fmr+izml o § 1 mm
. \
= Z Lga”
# 100 (ozs™r §037) IF \ 100 (381N
= | (4 K\j-mz
T,= Torrmd™ = LI+ loo(onzer 0.|So)?'='8'.43 k\c)'m2

My = Lok e 81 (0120 + 0,150) = % ,43 o
K = B4 vod st

2 Fz=ma, :

F—_-

F—-98] = 100 (-0.27)(31.4)
1327 N




6159 | , n

2.

T, =T+ mb 0

44—
= 5 m (R0)5+ mb" = Fmb?

Z2-My= okt : m&bcusﬂ = %‘-mb"d

A = 3. b Cos 8
gwdwr— fo(de :
0)
2

T2 33 _:
dew=jz%usee\6 " = Z¢ Sme
0 o

ZF=m3n 0 Op- mgsin® = mbw®

- 3 : 5 :
On= m5s‘n6+ mb %8\1\0 = —i'm\jsme

35 Cos @

PO

ZF.t-'z m&t‘.‘ mj s O~ 0Oy = mh

Ot = ‘}ng ces ©

| : .
0= \/ Onz + Otl = Z\Mj '\/Cosze + looswn?0




6/60 "~ o R,
4

b=tan”' S== 24.2 '\TX\
0.9 m ; ~._
_Z; =,Z.& +mr? Y NG 18
= ;5 (300)#%)+300 (2%+0.9%) Zm /él 2m
= /843 kg-m?* /1300651 N

Ved
ZM =L o: 300(2.81)(2)= /843 o o= 3,19 rad/s*

ZF =mFa: 300(4.81)cos 24,2°- R, =300 (2*+0.9%) 3.14,
Ry=382 N
ZF =mFw* R -300(9.81)sin 24.2°=300(0), B =/208 N
R=\/582%+/208* = /34/ N




- 6/61 M=-ZZ,-/'} 7= Zf;“):?oo /6

M= Lo,
700 (48 cos 60°)-600(365mm 6o°)
= L 600 552
"3 32274 %
o= 0.090 rad/sec?

/

Q1 700 cos 60°-600 Simr60°= €

oo
>3 2(36x0.090)

Oé: 129. 9" 1bh
Ifh=ma& 0" 900 $/m60°+ 600 cos 60°— Q=0
O,h_= 10794 /b
V7277 °+ 76794 %= 1097 7%

I\
n




6/6R | T, =T +md* | o

= 12 (R4)(0.) +R+H0.6 cos 3)*

= 1.2 k5~ m=

Q@ Mo = Toox:

24(3.81)(0.6 2 cosst )= 1.2

%= |2.0| radst

=Fnz MT, = mrwt:

(Fo + Fa) Cos 30°— 24(13)) as 45" = 24(0.6 cos3)2*
Fa+F= 250 N

L =mT = mfo :,

(Fa=To) cos b0® + 240E) x5 45 = 24 (040w 30) 2y
Fa—Fg = -333 N

Solve 1o obtam [ =108.3N) Fy=(+.6 N




2 2 ) _ /7 _\2
§/63| Z=Lme + (Eme ML)—/—Z—/a’)(o,:)Z
v kg m

Z/\/é: 'ZO-O(
0.25 0,25]|0.25 .
Ao Lm m |I'0 g 8/)(0 50 +0. 25)=/i-7/8')(o.5)o<

2
n 6(?:4‘./(20&'\ - d.2% dzzo'e ,,aa//sz,
-—-=7 3 v m B
. F(75/) Z/i:Zmat
t ~N

”2(9)(9.9/)—/%: 8(0.25)(20.8)
+€(0.50)(20.8)
R,=JI523 N
-, 2
2p=2ma, " g = 8(0.25)4 % + §(0.50)4 = %.0N

2=V 573 % 5%62°= jo1.3 N



€/64 SE =mrfw® A =10(0.500)(2m)%

h—'l w = 2r rad/s 7 ) Ant 1ol 2 i)/( /
n m - /97

M =mad, o.loor= 1974/, 500)

|
L
| e
// maT 7— 100 mm m
|

VA 1—6 ZE=mix =0; ,4: 987 N
N

An ,4:\/{/?7.4)2'*/737)2: /007 N
or Al =/.007 KN




£/24 KN ] A
A{- l,mFo( 'T‘/: /:§=/-12-,m£0( +o-mi,2
I S
A Bt Frmdigew)
72N n
X MW
o £
SE=mra A rmEx
¢ ; i 2 2 Lr 2), ., ¢ 2
Z/C;,=m “ee? An —'F:m‘—z_!w) Anzmi 3_-w)+m5.w

(@) w=0, £= mbla/s

B) AVATLAT < T TV o

€) F=0 when d/3 =6Uz or w:‘/;/—g




N
el
u
Sy
R
e
Y
/q/

a

n

._2”2 r wzx;Zr‘.S/'n ﬂ)
M=mriew?tanb

o
S
®




6/e7 | - mg Zhq= 2Tt +2mad = I

R,] o 2
m(.a_q“,\z'/_' T ouz(9.81)0.1 =(%L2 +0.571)0.2 et
AN ‘Z?-zd oL=706 req/s?
T e ]
A FO(

m = 0.20(0.6)=0./2 kg

my= r(o.20)(0,6)= 0.377 ky =0.377 2;3»2) ;06

=z 0339 N

Z@‘: Zma‘.y)' (o./2¢0.377)?,3/_@=0,,2 (0.1)7.06
Ry= 479 N



6/68 | m = 3000 Kg 4m
= -\/(gzi—zl = 6.32m

I \
\ bm

T = 72 (3000) @7+ 127) \n

= 40 000 ks'm7~ (/g—-}u ——
-l 2 _ 0 e \:‘/;— =

e: 'th\ _G— - l843 t// mT‘o( r ém

BN (),
Ta ¢R 8

& ZMez_I-o( + ALY
ATp = 40 000 = + 3000 (é,,szx) (6.32)

= 605 rodjs*
2_F,=may, =0: (FBBn - 2000 cos 18.43° = o
(Fe)n = 1837 N
Rz ma,: 200 sin 18,43°+ [ \t = 3000 ((,.32)(0.05)
(Fe)e = 3i6 N

Fa = 18977+ 31L" = 1924 N



669 INMy= Lot g d sino = $mbn
o= —{25/)76
w o 22
&
Jwdw = [ods w‘.-éz(.casa)
4 o

2—(/ cosb)

SIS ""&n,mgco.sa-/v-mfw

0
/\//F N = mg cosb - m! (/-cosa)

’

/ ' = m,[cos& --—[/-cos&)] __’({(050 -5)
Z/: /77at/' me Siné —F= ,.,,Z 33.5/;79 = ';-5/'19
(Q)J///bs al‘ é= 30) /6‘3 F//\/ = mg 5/’)300/4

295 eos 30°-3)

= 0/88

) Mo 5//,27.' N=0 whern cosb= 3/5: G=53,°



/70| "~
T,= L + mr*

= 50(3)“+ 5o (0.5)*
50 Kj‘mz

W

"

ZTM=Io: 50(9.81)(0.5 cos8) = 50«

dw “ o
XK= 4905 cos® = W T jwdw = S4“M5cosede
2 R ) o 0
W™= 9%\ s 8
{Z\:jc; mTy ' 50(a8) cos 8- N = 56(0.5)(4.%05 eosé)

ZFa= Me, F- 50(38) sine = 50(0.5) (9.]) sin @)
SVipeina 00CuUry When F = 0.30N

22 ey:  O.3N= 75(9.8)) s 0 Divde +o

| st eq . N = 2% (9.%) cose } obta\n =853



’6/’7' Using Table Dy T A ,zmbz ;-m/)

w 1:/2/1212 0
I ( [/ ]) .3322"303
= o 03/3W /b~ £t -sec? h=20

IMy=Lot: W(3%)sin 8 =0.0313 Wa
o= 26.6 sinB rad/sec?

W 10
2/'- mro: Wsinb -F = 9/204

F"W(Slng— /03 2x2665m9)
=0.3/2 W.S‘znaa n

w P N
/wd«) .-.-fo(c/ﬂ: 3’-—_—25,6/.&}79d8 w?=53.2(/-cos8)
va ) 2 ) P

ZE =mPa Weos& -N = g‘f ,’7053.2 (/-cos8)
N=W(2.38 cos& ~1376)
When 8=30° F=03/2Wsin30°=0.1560 W
N=W(2.38 cos 30°-1,376)= 0.6 82 W
So ps=F/N=0./560W/0.682W, u; =0.229
(b) Block leaves corner when A/=0'
S0 2,38 cosE -/.376=0

= -/ /376 =54 4°
8= cos ST G=54.6




>6/12 | g
o9

From solution to Prob. 6 /60
P=24.251 = 1843 kg-m} F=2.9m

0\

(2"/140 =.Z;0(—' FJOO(9.8I)(2 cos b - 0.9 sinb) f/ 6
=/843« /
&=/597(2cos8-0.95in8)

300@3.81) N

fwd&d /ddﬂ -—-—/.5?7//25059 0.G5n8)c/&

w? = 3/4(25”»{9 0.9[1-cos8])
‘://;J )—3 /4[24‘)55 09-51/’5] O for max ), B=tan -—-65‘8
dw?, =3.19(25inb5.8°- 0.9]/- cosé5.9°)) = 4,13 (,«44/5)
o= 0 /orw PS) max—2'03”““’/’

max

ZFE =mFw* B -300(9.91)sin(24.2+45,8°) = 300 (2.19) 4, 13

R =5660 N F0°
ZA; =mro: 300(59.8/)cos /242°+,65: 2°) -R, =300(0) R0
90

R=R =566 kN




]

I

ZFX"-'YY\T\,X:
=Ty = M—QL’S:
BII r TMg =T :
G"T x
b A\R
P
= Qg + OGglg = @+ R K¢
il Bk
ET R

Qx‘ 0

3|

= maj | a):

—

P= = TMBzog

3¢
My

Q
!
|

7’?7\6
+ 0 X(Wx(
B)G- /— /‘ -—B/&B

. b -
§+'—z‘l‘]



e

- = XXM _ - _(i\
x Zm ™
= - s

S'\m'\\w\j) S - - Q

T =22 3@ +(+)H
%-m&z

"




&)
i o
9o
A
' F
}
X
JSo ____F_r 3

o =L
7 mkl
25 =ma, ; —F=m(-4,)
ﬂo=F/m

2 2
(@, ), 70V, (@ay) = -rot == 202
4:-%4




_ _ 2
x)ﬂj" 2L x),a/- ?4-_
a=9/2 constanl




ZFxr m'dx C —F A+ Esin4y = 3 )

322 &
ZFy o ¢ N - ¥ces4’ = o (=)
N = A 1L 8 re\=
ZMg= T o (Tz)"' 2 322 (ﬁ> = (3)
Assume rolling with o slp t A= @)
Selstin o8 (V- @): F=1714 1 =138 e
N= 613 b o=z, 2%

Froag = psN = 0.3 (613) = 1839 Ib > =
Assumeton valid,



__Ié/?g "’/H mg = ¥ b, T=3mr?

4\\30" }‘$=Ot \S) }{K: Q.16
S 6 = 3a°
F
N mg = 3 Ib

- . 2
ZFy=may ' —F+ 8sin30’= 3,5, @ (1)
2Fy =9+ N-Fos® =o ®

oy LN - L 8 _6_32
IMg=T: F( \2> = 2 322\12) « ©)
Assume mnin\c) With o 5\\"0: a= Téi'c’( @_)

Solution of (Bh-H@): F=1333 b a= 1073 i—‘él
N= 613 16 =25 2%
Fma)f}lsN’ 0.15(6.93) = 1,037 1b < F = Slips

F= pN = 0.10(693) = 0.693 |b N
From Rqs. (0 4@): @= 1331 ftlsed) &= (115 e




6/79 | 1009.97) N

Z};:O: N-98.( cos 60°= 0 y\\

N=42,0 N Sk, -
F=pe N=0.30(49.0) = /4.72 N o./8m
ZF, =m5x : 1004, £1)sin 60°- 14, 72=/0a,, o

a, = 7.02 m/s? /5_00

ZMy =L: /4.72(0.2)=/0(0.8 %),
A = 908 rad/s*




F. = - .
ZMC =l +mad: mqrsiné = mé:au m(ra()r}‘
. grsing  9.8100.2)sin60°
kZ+rt | 0/80°+02% _
= 23.4 rad/s?* a=r‘a(/

F 9-‘-600
/ =
25 =ma, : mgsinb-Fz=mra«, X m=s0 kg
F=9815in60°-0(0.2)(23.4) mg=10(2.81)=98.] N
=390 N r=02m,k,=0/20 m

Z/E; =0 N-mgqg ces 4= o,
N= 98./ cos 60°= 49.0 N

s ’,’VE = 0.775 =(As)min




meg Z'A4;j:o</ but [=0 so ZA7=0
fHence rio Fricton Jorce g p=o0
Z'L)—szq)éj' mg S 8 =mrog

_ = 9 ;
_ o(A -;Sm&

8779 ZMC=.Z£.OC/' mMorsiné = 2mr2015

9 ’
o/ = L.
B 2,,‘.5//-70

Zhr =Tt F/‘=mr22-2r5//q:9

)
F’z-zimj\j/};a
Y . '
N /{f‘/\/"é—mj“sme/nﬁcasé
/4§=éif0n§







ZFy=0 = N=250981) = 245 N
ZFy=ma, @ 30-F = 25a )

TMg = Tot : 30(0.015)- F (0.2) =25 (0.175) %« (@)

Assume  relling Wit no Slip @ a=-rx  (3)

Solutwm ot KSs. Q)’(S) [ a=0.425 m|s*
R = -2 vad[s?
F = 19,38 N

P = N = 0.1 (245) = 245N >F (assumptin 0193



L84 |25(°l.8l) N T = 015 m

}(Sz o.\) /ukz 0.08

| Y
59__,(

ZF& =0 ¢ N-ZS(Q.%\)-r 50 Sin38® =4
N = 220 N
ZFx=mMu, 1 50 cos3e®-F = 25q 0)

Mg =T« 50(0.00 5) - F(0.2) = 25(oM5) % R)

Assume ﬂ\\\'nj With ne shyp @ &= -ra 3
Solution of (1)-G):[a=0.550 mlsl) A =-2.73 mcUs}'
F=294 N

me=psN= 0.1 (220)= 22.0 N < F :sljps )F=}4KN=!7,62-N
From Egs. (1)§ ®): a=10R7 m)s* == 0.295 rud/s?




25(9.81)N
|‘3)
P LY

r N ZXFy=o0: N—25(3.8l>+ 30 s 78" =0
N= XRIT N
ZF,X= mﬁ,x: 30 cosTo*— F = 25a (l)

Mg =Tt t 30(0.015)- F (8.2) = 25(0115) % (2)
Assumt Tsllg With e She ¢ a=-r« ()

Seltion  of  Egs. O)-@):{a= —0.0224 w|s*
o = 0.N2\ vud |s*
F = 10,82 N

Py ™ psN= 01 (R1T) = 217> F (assomptiv o)




6/86 | M= Iot +Emdd | [=m(k2-F¥

0= m (K2-FY)o + mFa-marsin®
arF siné

w
$UE ———
/roz
w /2
*\\ mFw® ﬁ.dé =/d A6
o 7}
y - - e
1y -
26‘32: ?'—g —cose) /2: 2/
A, k:
2ar




6 (87 | Re 15 loteral force ot both Front Wheels

| R, is Similer fore aC hoth rear whees
”_‘1 ; .:‘ Rf' Car ij\x\o\\f qccelera'hm 1S
d a
n--l-—e X = R CCwW
G 4
- 1.
[ ||<
="
@ v=o:
ZF,=ma, i Re +R, =0 (1)
:Mg';Ed ‘ (R{."Rr)d=i % _ (2)
. Ta T o
Selutin : Re = == R&~ =aw (a cougle)
By v#0: Eq. () remawmy e same
-
ZF=mag ¢ Re+R = m R (1)
Salution : R, = mud + Lo _ myvd-Ta

AR4 y " 2R




- ) 2
T e A =
Lot /sz

2/%:]70( +Zmad

£ _ 1 £al
— 3
Solve g g8t a= E-jjo(:%:;_f
ZF;:mdx
: 3
F=mg§ = 'f'"i




, A
: T + 26/
G v *.0*‘%4:/
q , D)
]
B mg A
tm
,I
C "’1 2
]:o( 2
v L

=7 — . L=ty )?
EME T+ mad ;| AL-mgkziomlio + m

2r 2



6/90 |

Ay

> A i}
¥ - mFw's 5(0.9)2%= 80N

0.4 m

Gl = -- !

U
'

)—->maA = 3(4)=20 N

L)

3
5(9.9/

(1.1 m ol
= 5(0.9a
= 2o
IMp= Lol + IMEA] 0202670 1 2.00(0.4)- 20 (0. 4)
X= 750 rad/s?

Z/;::MCZXJ' A= 20-2.0(7.50) = 5N

2K = ma, Ay=5(9.8)=¢ A75%/N

“Tot = 5(0.8)% = 0.26 7




6/ I Funkrnowns, T, a, o. Meonents about C
4 @/iminares tfwo of them.

73 mg ZIWC=fo( + mad

o / 2

6:\ 2/2 |G z/zﬁ mg‘;ewsz,?o = pmd o
“'_ 42 2 (2 .
"t P * mfet (Fcos30)

¢ ANy o= 127
mZ« /132 ‘
M, =T’ T4 o 1 zﬁz) 23

//’}dcpen/ehé of L



6/92 I 2=yt Qyu , %a/p= (dA/e)ff‘”
y




4(.81) N
2 _ N
Q= %% Thay ~uria, = 4k [67+ 011545,
+ (0.7~ 0.175) sin45°j |- 2> [07 v 0.7 eas45° ¢
+ (0770075 )51n45% = -3.% L + 0.9%; m)s?

iMcs: _I—ok 4+ Z_mad MB‘ 4(9&0 (0'1'75 slm4s°)=
2 @) (0,39 ™ (A) 1 4(6.9%) (075 cos45°)
—4(3.06) (475 51045*) | Mg = 3.55 Nom (cew)




- 4 B
=0
o\N 2l T

G P
£ m!a
m9 ma 2

2'/WA= T + Zmad

=L 2 rmiuad - £
(o] ,zmld+mzo(2 ma, % cos 6

2K =mdy

mgﬂh@ =m(aA-2£a( 6059/

FlLLL E//}n/'na/e 1% yjei‘
2 g S/né
A I/Z A /-2 cos 20
4
’
Alterndtivesolu Fron !

Pr C may be used as a moment
Center fhus eliminating reference
fo @y 8§ N Grwing onc cguwe Fon

mn .



6/75 |wug=0, (@) +(2)=(), Hlan), # (2ag),
(@),=0.1(2%)= 0.4 m/s*  (ay) = %y [O//z)}

= 2
(%), =0.1() < 0.4 m/s* 5 & oz “0&mh
Y : N (aA)t' o4 /77/5
| . "
Ay 4 L-—Xx 8 E\ , (43/;0 20,2
9./5 m 0.15m ¥ v Lt
A AX ‘75 _1’5 (05&-0.4»7/52:
Q \'(dg) =02 m/57
0.8(9.81) N ~ > "
£y é/3 OLAB: ————f/A)t= 9'_.2 = 667@
A8 0.3 7~ S2
ZQ/IA /10 +/>xma cw

(o.38 ~0.8[?.?/Jo.;5)/_\§ = 3’_0.8(0. a)z(—f_é—) K

#10.15()x 0.8(0.9/ +0.4¢)
0.38 = /.177 - 0.0/6 +0©0.048

B=BC=4.03 & (fenswn)




6/ | mg

—I_=3mrl m& T a
g - I <G
’"’\d\
0 P o a0 ©
R o
T M= - mar o=~§‘-mr2x-mir' a=?s;rq
0.=0_ +Q BT hrd T =g > o= 2%
lg = 25 + 2afy ¢ Sra - 1
| —
M T A
= Ay =G
P © o

R
ZMO-Io(+‘Em¢d mgrsm6~-mro«+mroa Marcosd
A= (35me +a cose)
WAW = (48 : fo wde = 7’, j (33m6+acue)do

Q) “\1 "jr'\/s(l-COsej +asin®




6/97 | Ua=0A W =0.94(4.5) = 1.8 m/s

Whz*Ya /ac <1.8/0.6 = 3rac/s

L5 % tRpL), + (2as ),

@7 0AW = 0.4(4.5)= §.10 %5

- p 2

From 67/‘0.9,/ (ngqt.‘::?_?:/z m/sz >
_ _ @ < N
OC‘KQGA)t JAB = 12/10 =2 rad/s? A s

Zx =7'2 10 (1.0)%(12) = 10 N
Ml@sm), = m (_Q.gé‘)tz 0 L2z 60 N

ma,=/0/(8./0) = 8/.0 N
ZA, = T tZmacl) /10(4.8/)(0.3)-0.68 = [0 + 60(0.5)

-8/ .
0.68=21.9 B8=364 N 1.0(o.4)



6/‘78 I Assumt Thot The cmer’. S present 0y B
Cleary The SV face 1o \I!x\\) small  and trak  Pre

sPeed of B is Conctant C\Jh'\\{ on sud‘a«ce).

Time £ behueen A 2 R leawirg surfoee @ £ = ,fT
T = 2m ("‘1‘)7— = wli/f

o
C—— Py 2
‘Q/z a 1/7_ Ib= m{"tZW\(gi) = YY\Qz
B
2mj
. — (N « 9 -
ZMg=Tg0 : Rmyz = mitag 8= (cm)

= 3x _ 3
T )

N0 .
W=0y T et



6/(7? l mé=m90 mag, =ma+ mrw® + mrd

a =3 ft/lsec? , F=6 ##

- J
ZMO=Io(+Zméd'
mg (6 sm8) =; mﬂzz)o( + M6 }(6) -m (3)6 cos®
o= —-(5 56 + 3cos6)

w dew =l db - /2
f / /605/‘0-—/55“4@ f}ws@)d@
w’= -(’; [ 32.2¢050 +3sm9] =F[s22¢3]= == 2.2

“):E"NS.Z = 2.97 rad/sec



ma‘x: /5(120)C0540° = 13.79 ¢ N
m5y=/5{/.24)5}ﬂ40’= /1. 57« N

z '-7’—2//5)(.?,4)75( = 72 MN-m

M = T +Zmad

147.2 (1.2 5/7 40°) - 0.3B(2.9 s1h 40°)
= 226 + 13,790 (1.2 cos 40°) +11.57 (1.2 5/n 40°)
Simplify o o=3.94-00/6078 ---())

Zﬁ:md;)‘ Bz /3.79¢ - - ¥ - - - - < (2)
Solve () § @) § get oL=3.23 raa/s’?
Qy= 2.40(co540°=2.4(3.23 )cos40° = $:93 m/s*



x=e | M rzmad
w=6 mgr‘s/ne=m(/roz-,‘-‘)ol

+mra(F) -ma,Fcos &
o - -
oL = /-g,(gr.s/na fgr Casa)

édé: 646

crew = ~—\GgF(1-cos8) + arsin@
e A Vg

For Fz0.45m rz0.2m, /5.-0.55,,,’9;4‘59) @104,

/
0. 8

0 VZ
ve —=2 V[ 9.21(0.25)(1 - Ya) + 10(2.80)(0.95) Uz = 11.73 m]s

( A//crna/r;'cé apply £¢. 6/7 with wmoment! center al O )



I= ’—m{bthz) *mg 4 [F;(: o So (QG) =0
5 ° Za
Al — €
A [ X \ \ Q@ - _d
N ):/ )ZO( N R GA'AG
\
ZF‘:ma’ ’ N=ma —
Y y) M3-N="% 6
mg -M=mba/; A,z AG o o3 &
= bo(/z
M =T N = 1 (%7 o
: 245 64
Eliminate N 8 get = = 7
n j 6‘7‘3‘(6“”72/ 461"/72
Q;a s AGX SN = ga( = 3bh3 or 4.2 j.?

4pent T A 48 + 4
5




)

= 0.566 lb &-S&z
Gg = Qs + (Gelo) @e%)t

= L = o( (GGA
Gal -
me, = 1. 241( N

r

0
ZMg =Tt = F + ‘?i
2 Fy = ma, 40 sm20° -

Simultanesuy Sslutien {

L B)*=2.25 Ft/set
Hx = 0.254

= ].035«
m@g/)n = 242 (2.25) =
m@%\t 1,247 (o ?.Sx\ = 0,3«

2.0 b

(= Fy = M, N-40ces20" = - 0.3

N = 0.566«

= 1,035« —2.%0
F=0.5%82 I
N= 32,% Ib

o = 15.35 rod)sect cow



L \ | 2 -
mj SsSmnmb = Tgml}o( + = Sn 6 Cm EO(>

=3 S B
x = -
~ 2y sia%e
- ' L /2R3 3o ) '
= . -N = = (T ————)Siné
ZF&] m&\‘)' ™9 N=m= R Lisin?e
mq




= 2, ,‘/_cz,a/a)é KQA/,) ABa,, -05/,7cezf-%

Qg= rass //ooﬂ) 13.98 (1)
£t [sec®
13.98(103%)

/a‘A/B)f: Stn 6. '7".#
N = /8.22(10% 2
o = /5.22(10%
A8 43/,2
= 42.5(10%) rad(sec®
ay= /3'73(/03)//14;7/3 cw
— {‘“T'Ax = 6.02(10%) Ff#/sec?

By Prsten ERrmay; Ay 526 02(10%) 2336 1
——ﬁi\ Rod, Z’V’a’f o P xmag (£9.6/3)

AX
1.20 2
s 236(1.7)-A,(3.95) = 555720 24 (1.3) J~42506
H .G . /.20
to—x \'\7, # 1.3 5y (2. 78)107) 12 sinfs
N3 A =856 16 A =)/ 85.6)% (336)?

\Pﬁy by = 247/



106
ﬂ__, 1 mj { ™ N

~
¥ 3, A ;S Yy 5
3 7 = << 3 Y
i 6% :_[0(*' E\MQA
; ? - "‘Gt“)
_ m i My 34
= £ :Lm =2 = N asS Shawn Qlpave
_ Q
T 2o Lo 1( ]2 = 48 ml®
PXMH =T + Z mad:
Q
mj(;gt> 4-8 Y“lok+MQC +m+
rras mponot o )
Selve S\m\x\—\me.\usb = ll%?; %’
14

~N

%)

X



Glren | On
V4 P 0
ZM = B+ Pxma, ¢+ t
- - - - ~

"YY\j\—' sin8 k = mk:é k
s ?ej\ X ma(‘COS Sec S Gg,‘>
é—m\3?5i'\6: W‘k:'é - Marcosd

5 = 1 : t2_ ARY .

6 = ko?' (atose-ﬁs\nex ) Q= T(:{LC\ s\ne-\:)(m.soi

=z
XF—t = mE,t'. Ot_"‘j sn®=m —\:_0’-(& oy ® "9 sw Gs-mq O
-2
= ) _ X
O’t W\[j Sin e-—&COSe]D koz]
- =2
2 Faz widy: On- g o3 6= m %[q S(n&-ﬁ(\-tms&ﬂ

+ ma s{n 9, On= W\E(j c\ssed-osin G)(Ifggg - 2‘71]

=3

O = Mag Wnon O =0 Qsiv\6~3 (l"Qose)‘: o

Sole For & wrhn 6= % : QMW=SS.I°




6108 | g,=0 so @ =0 %7 (2g), + (%), # (2gy),
(QBA) bo = U/r '

o= VVbr 1A 3"‘
l y '(“" ——— vt 2
”| e o | (Redm
/QG/J)V\L_;./Q ) = f \‘/
= ot 6l 8/ G a, Gl
| V), AN i

- > = U
ZE=ma, 0 m(e, -~

X ba !
r___- = —: U U _L
| QG Qy r  ryzv2

Y Jo = —Mézliz:

2 2
ZM [0( (A- 5)““6’”76‘?}50/4/@ /]=~';—7(9‘gz7{)
- ' mv ‘

3F=ma, mg - (A+0)




>./109 l ZF,X= ma,: Ka+6ces|S® + Rgsinis®=
3 —
32.2 Wy Q)

322 a‘j (2)

_ft} ey R/ 15° ~Ra (2 ¢0530° )+ R (2 cos45°)

| +6(2sn45)= 235, ()« (3)
Kinematics

—-— .

Q790 + Qg = Sxl ¥ Ty) TEXTppe — O gy
With  ¥pjq = R[-Sin30°; *Q“33°°:}_:{) We  awit
aqy = Eax - 2cos30%w - 2% (—23'm30°)] L
T Ean - 23n30x " 2%, (2C0330°)] \)
>0 = @, V3« +4 ‘. )
{Gﬁ: Gy - %X~ 4{3 (s)



Qg = Sa + g = O L +3y) *“Exfe/g‘l"l

-
/ ~%/a
Wiy rB/G = 2[ S 3()"_‘3 — QS 3005 ]) W hoaw
G COSIS®L = S ISy ] =
IG—\,X 4 R Cos3° - 22 (2sin 30"):\ i
+ [Eb T Zsie 3R - 22 chossu“)] A
${q600515‘=5«+3—3-04"4' (6)
~Qg Sin IS® = ay * o= ¥ 4{3 (7)
Selutisn  of £9s. (')"(’7)
4
Ra = |.1R¥ b %= |1%.19 vrod/ses
Re = —0.359 Ay = -p5.0 Ftfsect
< &, = R15 Ttfsec™  ap = 549 ] sect
L%y °

- 31.8 fsec™



Sin 3w ) — Yoy (2

£

S Cos 300 2 5 €0S 3

) ()

_ci,xg,_ =3 aj\j oo Kox 1[ Sm 30° L + QoS 30 \)l

Sl

~ .._Q_. 0
aj 4 25m30




»ofill | 120(10%)(4.81) N ., L5

= 427 m
— R[5
T= 12 [\8 +3z:|

=13 (l(ﬁ) Kj' m>

EFy=Mag,: ~FgCes45° = 129 (lo:)%x N0
ZFu = mag, : Py + Fgsim45°-120(10 )((]X'):I?O(lb )QGJ @)
3~ ey i . .

CEM= T 0 -Fa [AG o (30%+F)] +T5 tosis® (4)

- Fysinis® (1.5) = 73(10%)x )
Gp =~ Qg T Galg _
Gk = Aagl v hay ) + Xk x [-eos (30trp) -5 (33); ) A
Qa = Ggyxy + « AQ gin (30°+@> @)
0 = O(“j - « AG Cos (3% p) (s)
g ~ da * Oplg
06[003 45°( 4 Sin 45&} = Ggy L +GG\\,_J_

1 K% [Cos C30°-P)£ + Sin (30("@53} B&

Ll Gg Gy 4S°= ey — =BG sin <3°°-(3> (6)
3 G S AT dgy 4 A BR e (3-p) ()

‘C) & |-

Now 7 €38, Fg) Fb) QGX)QGJ )o() Qﬁ)qﬁ



Solukion :

Fa = Tl6 000 N X = —0.372 Nd/s"
Fg = 48] o000 N Gg = — 406 m(s?
Gax = — 283 mls™  ag = =264 mls*

Clc,\\) = "’l.ooq V"\ISL

FBD of truck Féw’ \

ZF,X':O: Fg Cos45°-F = o
F = Fgis4s°= 48]% = 340 kN



(Y2 (17d |




*Gondala, A = QX M, = Ty + Zma,d ¢
O=TXa + Mhixa ~ MRt h 50 O
But T 4mh® = To= mk®
So Tpcg = MRha sind or mqq?—mKY\us{v\e/kz
ZFs=mog: Ayt Mg Cos 0 = MR - mhxq sjﬂa
A= m (R - 9 Cose)-quC‘—sy‘\l‘i)z
* Gondola. B ~ % ZMg = EO(B r 2ZMAgd : ®
0= Tolg + mhzo\B — mRensing
So Tgxg= mRhasnd or Mog= MRhxsind /|2
(Wnre Ta=Tg = mkt ) o mkﬂt)
ZFo= Mm% By-mycasd® = mRat- mhextgnd
By = m (R + g cas®)—mRax ( bST“@_)z
- Whee| — PV Mo=Tox = @)
[F- X (ot Bo)]R = Tox @)

Subshtvie () £ (2) inhy (B
FR -‘Ezﬂém%f&&-)- QNK() LELLUR )” =

L * ( ke ]R‘I"o\
Simplify E‘\:‘SQ\‘((, For F

he /. - . I

F = {YY\R [ n- 2‘\2?(5!(\ 19‘-\— Sin &t ---szén/z\]+ 'ﬁe}d
(Y\:O Corresgands v 6=0; n/y_ Cormrespendg to 64’11)
Note : The aowe exffess\ofl Hor F S\h\r Hifies b

F= {mRn (- 22)+ ] =




i/”_'?_l Tit Uiz = T2
T,= % %(0.3)*+ ‘zlz(ovim)z( %.‘3531 0.955 J
Uz= 3(3800.5) -3(sZ) =952 7T
T,= w82 + -‘i\z(o.z\o)l('})iy?- 10,620 "

So ©0.955+ 952 = 1.629% U= 3,01 m]s




6/“4" U, = AT+ AVJ |
o= ‘%m (41—0) mJ(SXl cos @)
& = 33.2°




6/“5' J2.2 /6 8= 7‘Dn~’7/0‘ 51n&=0.0995

/B'—'é'/n. U=ar
P V=322 (0.0995)I0)
= 32,09 Ft-/b
_ Y 2
/0 S - A;‘.-?'mzf *z’fo“) -0
2
AT = 2322 %, L 322 5 2/ \2 2
25227 "7 32242 '2772) o =2y,
7, 2 g
Z Ui 8839, U= 2.97 ft/sec




é/ll6 -
/ | p v=4rT

U= m9)¢_~5/'/75

-—2 = 2
a7 = El-mv ff.l’w

)
2
“x Case A! AT=5mv " +0
. 2 V
case 8" A= Fmurr +Fmri(F)*
@ 2
= mU
5 ’ . / 2
CascA’ mgx snd = zm¥”
%':)/ij.ﬂbﬁ
.{7 Case 8. mij/)va = myz

yi.-.)/jx S8




O+ mab[
= 33
. Sb

@

b

O

X5k

/s

0(—,‘!
Y mj

'
b

=2

T = emlk®+@bY ] rm D2+ (RY

I



&/118 ~
U=AT: UU=M8=5(5)6(2r)= 94.2 #t-1b

Ar___zz_{]wz____z_i__n_/kzwz

__/_344/2 55) /«; 1422 2/4 W
232207z )% 2322

=0.216(1073)w*+ 0.602 (1073) w*

=0.818 (1073) w?

0‘7; /§ (10%) <1152 (10%) (r’da’/rec)

«w = 339 r'ac//.sec) N= %};ﬁé@: 3240 r‘ev/m/n



6fl19 Agr -200(9.8/)(1.25) = - 2453 J
Lacl J,br‘//;zj Thresescs a alstance OF /25 m

Jo that Ag=2[Lk(r25)-0]= 1563k U

-— : —_— —_— —2
AT= 3Ze0's £ 200 (4 25°4 7257)i5 = 469
A/'?—Aghéllé TO 467 -2953+/ 563k =0

k= 1270 Nfm  or k=/270 kA//m




6//20 - a’/Ene/gy) _ i&_'
Sower F T S

(ew,®,%) = L{1200)(0.4)([5000] % [7005]Y)(22) 2
= /6.84(10% J

P= w = /40'4//03 \/ or W
2(60) ) s

S0 p: /40,4 /‘rW or /D:

AE= 47

740.4(10%) _

A7y L5F A




/21| u' = AV + AVe + AT =0

AV = —15(38) (03) = — 441 T
AVe = = (YU KT = o*pz 7
S (0.6)T4% = 4403
So O= —44] + 0Th® 4+ |4.40

h= 545 mm

The distonce X hay ne effect on The

ener\i\) Q\r\omje_ é' Sa does not affect h,

The distonce X does influence the beqémj

fovrce dw\'nj The spr'mj Qbm?resmbn)hovmv.



/122 |y’ AT +4V, +4Y,
/ _ T _ .
Y., =M =FM=1.571M in-/b

/2
AT =4I -0 =3 (55575 %10%)4*=24.8 in-1b

AVg=Wh =12(-8) =~ 96 in~/b

4

(NN

=g hlei-x7) =L 3([30-15VZ ]*- 0)=1/5.5 in-Ib

Thus L.ET7IM=24.8-76+115.8 =248 |h=in.




6//23 I C= instant center for A3 Se
/,/1//////8 VB

“ Yo 2bsm0
05 =2 L Siné

]
6

12b SN0

': For 6 =7/2 =2y,
C 2

AB; AV =-pbgle/2):-Lpgb

Ai‘ Zw'z(zz”b */’biab])(zt,
pr‘

2

7 AV'-/J/26)56=—2/J962
fw -_/3 2pb(2b)} Z//2
pbu
AT+AV o, (—+~)/)60’ _(2+2)/J56 =0
= 4494, v‘-zV_—



Cl2A T, =T,

o= 2 5(=n) o
-0.
U\-Q_ = jMdG = 52(\-—3{ )de
' ° S(=n)

o

—a.1 (S)H(RY) )

= (7\6 + 20 Q—c.ne)l

)"

2(‘5\(2m’) ¥y 20 e 26

=437 T
T, = L Tw = —‘2__(50)(6'4_)-1'”?. = 4u?

Se 0+ 437 = 4’031) W= 3.3] rad|s




G125 Q = 2(8) ¢os 38° = 13,86 in,

£ 352 (T2
= 13272~ .
[\z (58 )+32ch ]

= 0,104 lb-sec*-ft

T+ U, =772

0+4(%)= L (0.1104)uw? i
W= 6.95 rad [sec




08, Dvy=-mg Lsmg

AT= gLw0 = fgmb () s g m
AB, Agr—mjg’s/ng
AT = Z-’fw1¢2’mﬁ :Zi/-—’émbz/z?—i)z+2’— (3v 2
7 2
U=0=AT ravg , 27””,
5, 0=(5+zg)mv- (L+£&)mgsing=o

z ) ;
U = 6565’”2 ; ?/'=}/695 sm %%




_(';/,_27_1 @ : horizonbl ot releaw 5 @* Vertical

T+ U, = T

U,

So

2

~mgh + IKOJG

T,=%(3 mlz) W
'N/z

Nz

= —6(‘3.8\)(0.4)0-1— J3oede

2% 0
o -

= -235+ |58 - —235 + IS (%)2’

= —-2385 + 37.0 =

O +

13. 47

(0\]

13,47 N'm
Jg(G)(O. 8)1 w®

4.59 rod s




(p//28 T+ U\-z =T,

Mg (_92__/)5 = % Yf{i"‘ £+ M(LZ"%Y} "

o = 3(%-x)
& _ . xE
e =z Ytz
Set duT _ 6 € obtmn X = 0.7399
A \ '
or X = 0,2l
. _;\/ ﬂz(‘ﬁ— o.2n9 -
max x=0.21\ A= _ oL (a.210)
G 2 vt =

= |8 |3 The solution &= 0.7890
= LeINT Would 3§e\d The Somt Wy,

only then e wetn 15 COW)




6/129 | /5 Are = = L7/2 FF-Ib

7277
/2 &
68
/12
145}

o = Wah = _Ly= -
mguy Alé 4h (1-7z)= 1172 £#-46
- £~ L[l 6 167?10 \?

B N A7= 2 Zé 2l/.z2 32,2[/21 )(6’//2
\—\Xw:_f,

8" AB = 3./06 SFr-/b

AC—= U,  AE = encrgy /Joss

U= AT+ 4G +AE £ = 4.7/2 -3.Jo5 - 1./72

= 0.435 S7-lb




6//30 ’ O =4V +A7, Jy = _200[ stir 30° L& (1= co5 309]

= - /40 2 Fr-/6
AT = $Z (e ), -0 ?)

—v

= 2 6 12
“ Jzog([/zJ [72] )=2. 24 1b-Hse
b w,= -67/" s 4 rag/sec

o = -
2 6//2 zv

o A7 =2z 24 (#vt 4%) = 24902 704
N Jhes

S0
Oz -r1do.z + 449v°-/7.94
vts g5.50,

U =594 Sflsec
> . 2oo
2k = mz, N =200 = 222

35 30
32,2

3530 N = F46 /6
/&h2 N



6/13] Acr‘/o— mass per anit fngth of bar
r7= 4oc +4pl26) = 4p(c+ 26)

U= m;écasE = 4plc+26) g6 cos g

By symmictry A& B move Verf/'calyl S0

cach leg /5 rofuting abowl 1ts borterm end
8,4 I ad the wpper ena's
> - ap,oroach the Floor.
= o7/ =
So Aaor/z rrembers = 2FPE v’ / v’

2
Aj;egs 4{2)[,,0/60 4/— p(ZU/Zé) (26)-—/’57-’

L

U= A/")‘ 4p/¢+26)jb CoS- :pCU‘ -f- —a-lob(/

525
=\/2 cos &
)/‘9 Jras 2




6//32 [ Power P= Mew = A1 224

N rev/min

/

e

mg mg_
- F z F

- 900 (60)

60 ! om(1725) - 22.14 Nm

Z‘%:O" ZF(O,Z)-ZZ./4=O) F:55-4 N

Fahkx x= 9954 .0 00369
) 1 51103) m

oim i e
. O.lm
= tarn ' X = ta -/__iif: °
§ 5 fan 00 2.1/

Motor shaft turns CW




G://33 U/ = AT + Avj —+ AVQ Foe entire &&S‘t@m

U' <o
ALl o r20\2 2
AT = =Tewt= 2|33, (2 ](1.5) =0.323 f-%

ANy = —Wh = - 10(f2) = —8.33 Ft-h
aVe = 2(Eka™) = k (F2)" = 0023k

Thus O= 0.323 - %33 + 9. 027k
k= 288 |b/ft or k=24.01%/j,




6//34! AV = L (1500) [(O./+ 2x0,05)° - 077'2]:22.5 J

2 7,2 4 z ’ 2 2
==(r50)U " Lis0)0.3) 1L
2 ) 2( Jie-3) (0.4)

= 7:5'sz 12.060% = $9.0¢6 2
A7 +4v + Aig=0, §r.06v*-735¢+22.5 =0
U= 0,573, Uz 0757 /s




A

(L) —
o 7\ r Cos &
(o)
A f
o

/i \4f
- G
e

{30
/ _
\/ * ‘Y'r

R YA A A A A A A A C 1 17 77 I 177707777

T (I-cos®)
U'= AT+AVs =0
J
'I —

T+ m(r-7) =(Z-mv )+ m(r-v)

= “-‘-,L_hr\( + Yy (\-57\.
= mr? %“%)
pT = =TI . w-0= ‘Jimr-L(i_—gg«T)m?‘
AV3 - my %%‘ (1= cos 0>
Qa 0= =

e (3 -

3ﬂ>wl’mj%-(l—u59)
G = 4_\/ (8(\—6056)

W =16




6/136 Total mass m = Ry + 2frf= zrf(nw)
r

whut P wass per unit Jength.
@ 7 = Z¥m _ Zef(r)+ 2urf (3r)

Z m Ryl + 2wrf

_ I+ 3
| - L+ v
Ry =

Tr Tee™ (2rf°)(2r) Ezﬁ’r(’( +217r{’(3r)J
44300 7

A ™M
___Bb__B - 3 (1)

1ﬂ~n = J§<2rf’)<2r)z + [Ji 2 fr® + 2w <3()2]
= oS 1’57 4t {-'Z.

6 (14%)
T +U,. = To
|+ 371 A B8 T .1
@) 0+ mgr l+1\‘ = Gluy) M7 Y
RT5TIW Y
|+3*( _ L _Z&r3W  a

Kb) O+ myr o 3(\HT) my ) &




6€//37 ' g ZFy=may=o, ,E‘z,c;,u/i:mjs:)oﬂ

r?\}f\%)/ —5 " For belt dU=d 7 o7=0
F

z.’\,\/z Frd@ —MNMdO -Aa8 =0

- M= Fr-m,
A,
/

But PsMew =rmgrewsind—~4w
A ?w”"//’, S50 ,D:mgvs/'na-/l//ov‘/,«
2 (mg simnd@— M Jr)v

=S MGrsing — M,

Sr2C frickion forces oo posstve work on belt
and riegalive work on carl‘) both of cgual ragrnstude



/
Transiationa s 2

1]

mY — O

2
—2/— (/0 pao)/.;%) -

200%)
= —Z‘/c() -eo )

rofae o

=Z‘{/5_00)/0'5)L w [4ooox277] )

= /87 5w, - 32.90x10%

AL = 0.1 (787.5w,*-32.90%10%) = /5’-75407_1— 7.29%10°
J
4115: mgh = /0000 (9.57,)( 20 )= /.96x/0

AE = A7”+Al§)'
/&, 75@2"‘— 3.29x 10%= 2x/0% 7 /187, 54027‘— 32.90x10°
2/.96x06

@, =2/52 000 (rad/s)?

- ' = 390x%60 .
a)?_ 390 rad/s or N = 2’7_--» = 3720 F'et//rn/r?

2
/63,75&()2 :25,65,\'/()6}




—

OA' A%=-mjb, = -8(9.8/1)(0.18 )=-/4.13 J
- ) 2,y \2 2
Ar= zIw" = £(0.22)°8[ %) = r21v
A8 AV =-mgh,= -/2(%.8/)(0.2)= - 23.59 J
AT = gmv = 3021Vt = gut
i System, (/éarwg
0= lLolvr6r ~/4.13-23.54

v S22 myst
U= 2.29m/s



6//4'ol LErch J‘,ar/;:j shrefehes X fA.
so di=2( k)= 2(750[41%)= 200 144

Ag: - 200 (?—4}-‘—/oao FE-14

4
UsATrAgrdig: 0:53 22y 000+ 500

(N —
U= 64.4/ U= S.o2 FHfsee



Mass center drps h=2 (% cosG) +(3mYsine

= l((‘.ose + 3% S;Y\G)
U'= ATy A\B U =0
T et = E(n ) (3] s bt
A\Tj = —mjh = = Mal (.Cos 8 4 31 sin e)

Sha o= t mv® — .hnjl (Qose + 3 sSm Q)

U= '\/ 69 (cos o + 3'\15'"\63




6/’4‘2| lLet x = distance moved hg center O /in m,
6= tan" T = IL31° | sin© = 0.I%I
AVg = mgah = mgxsin® = 10(9.8)x (0.19%!) = 19.24x
AVe =% k(/x:-/x'z) = %(e00) [(0.225 - %x)z—(o.zzs)l:]
- 567.2 x% - 185.6 «

AT = Zmu?+£T w= 4(0)v* +5 (o) (O.lzs)z(?;%i)z

= 695v*, For system, U= AT+AV3 +a Ve
O = 695v%+19.24x + 5(7.24-1¥5.6x

v%= 23.93%x—- .57 %

-u?.
Set j_'x =0 to get x= 0.14¢7 m for Vpmay

Vmay = 23.93(0.1%'7)—?1.57(0.|4¢.7Y') Upmart .325 2~




h\. =l P
CL/'i‘ '/—G—l—_f“’-@——————l’.' {\ V-S =0
/ ‘e ! XX Re
/ =~ '\/:3 >0
/
Rile/
/
/
+

For erbi“hmrg 8

Vq = Mg Ch-c) = mj [.Rasine - R(I- cose)]
= mJR(S S8 + Cos 0-1)

T Tt = Zpmile’

AT & AVS = 0: (T—o) + CO‘V&} = O) T= Vj

‘le\m)} w- = MJR (® s 8 4 cog e—\)

- = . \
W= "‘:‘\(65‘{ (9 sineg +Cose‘|>




AY =200 (2.5 5/ 8) = ~500S517 &
J A= 18

A= h(AB0) Zoussing)
750 sin°E  Ff-1b

2
FLw =% % 3%025%2: 259w Ff-lb

A7 +4v; +A1g =0, 25.9¢0°% - 500 5176 + 750 sl =0
2 . .
W= 1932 5/m0 - zaosng
2 ‘
—Z—g =)932 cos 8 - |L50 5/nE =0 Sor max, w?

_ -/ /9.32 _ o . . ¢
&= far TR T 53.1° 5/, 8=0. goo oml = 0,447

So w?=19.832(0 800) - 29.0(0.447)%= 9.¢6

W= 3.7/ ras/sec




.
N
N

3b_
W 21z

b
AB: AVJ ="MY=
BC * AV3 = T mg Q;b z)' T mg z( ‘\>

AR AT-‘"{IAQI-O 2“3‘ m\:b.\ ‘Jg'm\a

U
BC . Same a5 Fhr AR
System: U'= AT raVyq =0

. | . 2

0= R(Erest) -y s (F + )

W= _\/33 (272 -1)




b/f‘"él Pomnt C is the instentonesus <erter

A ot votatisn Just prir 4o Tmpect
@ Teo= 3wl +m[@z§1+@"can30°)z}
) = ZTml® (Note: tan3e®= Ié")
TV, =T ormgThs hsna] =
¢
| Cos 3o C J:Z[%NQQJNL
AIB N 30° i
S / S
EAR /Q tan30° Q =V
8 S
Q) bB’




6//4-7’ Us Mo l\\C

Ag= 2mg /—24 -f—casé) = mgb (/- cos &)

Bar BO /5 fofl'dflr‘rj cboc7 O So
= L 1y 2 Uuz\2
5 ™0 - 4 4ok %)

l\
i\-8
Fy
|
5 t
|
|
|
|
|

m,/
9

Bul n the Jimit as @0 ¢ = Lo
so AL =tpm oy , 2 27
- > A = L
8o ¢4 z 24”)%'
Also AB s r‘ofafmﬁ Gbou?# C so
2 A

R et

20\b

‘A
/
(/=A7—7‘—Al/)‘ M@ = —,7-mz/;2+2’2m1/52 * mgb (7-¢058)

U= ﬁ\/-%—e —jé[/—w.fﬁ)




[
4.,
o2z
Q
°97L)\1

. ()
33*0&/&

(2. 15

] 3.

O -—

| (]

O )

Eﬁ.




6//4‘? |

®
“rE\z by o <2)] N
= M)DZ b Ve AN
N 2 br?-_ 2 / 4 \\® /
Ty= Sms m () AL Bl B
/
= % rMb” N\ /
AN /7
~/

(@) A hes dropped distance & (Vg =0)
TV, = T, ¢ o+ mzb*=‘\i[%mbz]wl
_ - 12 A

w ‘535— )Ug bl&)r 3 [ b @
. b

(B) A nNas dro(zp*’d\ distonce 2 (“%:o)

T, + VU | |B>B

0+ hnjb = zi mb’ | | ®
123 - [ | l
5p ) UaT eI\ Fgb Al — 4

C



¢/Iso |
U, =AT+4V,

Replace P_bj a force Pat B
Fa couple M=/5 N-m
0.3m _ A
=0§'0 cos 8 dy + /52”-
where sin8= /0.3

0.3m S0 COSH:é-Q]/O.O‘?—gZ
=[ 200 2

=//.25n7 =35.3J

M=50x0.3
=/5 Nm

P=50 N

/

%

/-2

_._/. 2_ /) __/_ 2 U 2 2 2
AT= 7L =3 (5406 ) L)< 202 04870
Al/qzmghsl/x?,S’/XOJ://, 77 J

Thus 353206670+ 1177 s2=354 (m/s)*
=395 m/s




’PG//S/I Replace P by Sorce P ar 8 awd cowple
C M=Pb

dV= M(-d§ )+ Peos g (~dx)
.- ’-‘%—4549 ~P605§(6 Cos,:ze a8

=("—/2\—// - Pb coszgi)c/e

v
U= - (—é-é +Pb coszf)a’a
”
= Pbrr o ' o
= (94 'Pé ____,LS/»'?@ :&/Z— _’f,{’_/r..
' 2 [2 2 }77, 2 7 2 L= Pbr
/:b when =0, N7 = é/"/’”?}z?"é'/fw
|
=21
?{#—'ciea) VC/ :-ZLM/wa)z/-z/(;lém[zéjz)wz
- 78
/b 2 Lt
/<——~-B U=A7;' Pbr = /Bmé?'a.)z :]/6p/7-
% ) /3 b




'6/’52 U/ =A7+A4V, /P:t//b
-’7‘/20//2)— 467 H-lb

em‘/rc hoop =2 [2 sLw ) 7{
( 2950 )" o °
= 0 0390 o> ~

_ 1 0.8(10/12) 2 2
A§—2 72 (2v)
= 0.0414 u*
2_ 2 2 2
B peer =540 Fimlk,+r )}“’

=2_’3—/2£( ] [:2 )(273 =03360”

Fw’AV compare | with 443:
AV —0 2(20)(—— 605604- .sznéa) C
=-1777 #¢-1b /‘Zc" complete hoop —Zmr‘
Cam,odre 2 with3: =2[& XL 08”27’6 { =0.03%90
4y, = OSan)LQJméO —-ovo7mp | 32Z 2 2 b Hsec?

| V for wheel =-/5 ———-.rm 60°=-/0.83 Ft-/b
T/My -6,67= /0,0340+a,a4/4+a335)a‘_ (1.777+0.907+/0.83)
= /6.4 (Fthec )‘) U= 405 #t/sec




4153 | qu=dT
C=/nstantaneous center of

Zero Ve/oc/'r‘y For AO

di= ngd(‘—gi sin&)
= mgb CoSé 6’/9
d7=2d(47, w?)=2T wdw = £ mb'ads

S0 mqbcosb db = 32- mb*0dl where x =

ol

ot

. 3gcosd
o(=08 = 2y




6/154 C D

dU’'=dT+dY, "y 1

dU’= Pd(b8)= Pbdb [

U/Z;/a#m,, = a’/fmo (/’1)=mo vdv
rnzatc/s =m,a, bdb

dl, =d(FL,w?)=fmbwdw
=4 mb*udd

ATy =d(z Ly w?)=2d7), = :f-mbzxdﬂ

A, = dEmgh)=mygdlbsind)+mgd($sinb)
= (m, + %—)gb cos B8 d8

ThHus Pba’ﬂ-'-'j—/mbzo(a’ﬁﬂ*égmbzddﬁ +m, b*xd8
#(m,+ 2) b cos 48
=(m+m,) b*xd8 +(m,+3)gbcos8dE

w=d= P-—(—Z'-"—+mo)9605«9

i P>(2’2+mo)gcm€)-

b(m+my)
otherwise o=0.




6//5 5 I/:or the c7u/'/.'br/um position

the work done bj the .Spr/,yj ’s efual A

and opposite fo the work clone by
the weight, so that
adlV’=dT+dV, + G/Vg becomes
adV’=dTl”
U= M(-B), M Take o clockmise
AT=d($m?+ 41, w?) S0 oL=-6
=ma ds +_Z; 848
But s=bsinb, §=bbcosb,a =5=b6cosé -58"sin8
. =b8cos8 since 8=0

Thus M(-d8)=mbbcosb(beost db)+ tm26)é46

-Mz=mb(cos?8 + j)é; M= mb2(eos*6+4) o) cw

M

N =
m bz/éo.s g+ é)




¢/156 | dU'=0=dT+dV,+dV
dlg= 2(6)cl(8cos8)+10d (19 cos6)
=276 d(cos)=-276 sin8 d6 in.-lb
dl =d, gl‘muz) mudv=ma,ds
(18x)/8d8 = 8.37 ¢ dE /% B
where a,=ra, ds=rd8
/m/c.S 20/{ _Z'w) 2.[ cwdew ,ZIoldﬂ C:S'/A//‘}

/O)ozdﬂ 3. //ocdé’ 4

322 x/)2

= 2(32.2x;2

CA=2(18)c0s30°= 31.2 in; stretch x = 2(18) cas-— -/8,
. dx = 36{ .Sln_é- 4/9)
ay, = AMFkx?)= kxdx = ——-—/8(2 cosy £_1)36 .5m- 22
:—/4325/5 n.-/b
Thus O=(8,39+3.11)xd8 - /48.2 48 -276 sin60°c/6
A =33.7 rad/fsec®




ast] e w St

Szé-bé cos%
Y= 260 0s2-2bb%ng

- ) _
For 6\0 F(' ._..5

Q= - ‘Sibe COS%

dVU'= daT+ dV4
dU'= +2Pd (bcos ) = —Phsin & do
daT = d (Fmv®) = mudy = ma (-dy)
= —ma (S bcs $)de
dVg = d(-myy)=-my2b cos & do
Thus - Pbsin 3 48 = = 2 mal cas %de-%mjbcog%ao

—
—-—

=P Py
m t““’i -3




§//58| JU= &7 ¢ R AN

a7z madh = ma df26 51n8)
=2mba cos& O

dg: mg als = Zméj cos & &

Thus ANad8=2mbciosd(a+ts)d

a+g= M
2mb cos

5&41‘ Zb 5/}") 9:},

SO cos6 =Y 4b2-1r¥/ 24
== th/26)?

A7
SO0 a-= — -
2mb\/1-(h/26)* 7




dU’= dT + o\'\}j
dU’ = Mde
4T = d (ZTauw?)
= Tawdw = Toxdd

d\’a = 4 Lmjb sm O 4 a ey 6) = My Q) CsS e-qsiwe) 40
Thus Mdé= T, =dd ’\”mj<bcos e—qsir\e) 44

A= —i‘; [M" Mg (\;Cose‘qsinﬂ]




6/160 l 14=9/z U= 6T+ 5le

b=200 mm ”
Mg

§U'z 2mg (-6y)

2(2x9.97)(-8[bcos 9])

- 39.24 (0.200)(-5/n8)86
= 7.855mn& 88

n

= /962 §(bcosB)

—/6.62(0,200) 5/n & &6
=-3.92 51n 8 66

/30 (2b-2bcos6)6(26-2bcos &)

520 b*(/-cos6)sin 646

Thus 7855/m6& 60 = ~3.925/n888 v 5206 (1-cos 8)sinb 88

((7.95‘»‘-3.92) -6’20(0.200)2(/—5056)] S5m0 88 =0

170.77
520 (0,200)% '

n

Sve= /txék

/-cos @ = 056 = /- 0.5660 = 0.4340 8= ©c4.3°



6//6/ Replace P by torce Pat B

and couple M=Pb
dU=d7T
U= PcosBd(2bsinb)+ Pbdd
= Pb(anSzg-f /)6/19
C/[Z Smu i+ -'Iw )
—thfdlf +dew =2madx+Iodd
where x=2bsin 8 v= Zbacmé’) a=2b(0cosb-6%in6)
=266 cos@ since §=0
So c/T = Zm/2b9€059)a’(2bﬂn€)+-—/Zm)/,?b) s
—Zmb /4(0.:29+—)9dc9
AT =d(51,w?)= dew-.udarmb‘adg
50 C/r—»Zmb /40052€+3)9¢/€+—-m5290'9
~mb'z(8405‘¢9+/)<96/9
Pb(2cos*+1)dE=mb*(§cosb+1)8d8,

PCcos® +1)
mb(fcos?d+1)

9:0{:




@ﬂezl

-

3\>

\' b ﬁ
2 snd

dUl =dT 1 de

dU' = 2F4 15‘“'2) ZFoL( Z S z)
= R2Fd (bsm 3) = Fbcis$ds

dV3 = d(vrnj 44 sn %B = ijb Cos %o\e

AT = 4 (Zew) = mudi = mody

= ma (2% cos 2 de)

Thus Y-_BCOS 2 46 = 2m b Cos zclﬁ’rZrmbCoszde
o= _ Beth b and 9 cancel Sa Q
J s Independet of bsth b and 8,




5oy et

< _ z —
Kty =14 )/xd%—tjd\\j—o
For =457, X=3, dx=-dy

I =
dU 47T ¥ d\b

5 AV’ = Pdx
4T =

A (T +To+ Ta) = d(Zmuts S Tow+Zmi®)
2 mudy + Towdw = Xmadx + Teo |de)
S S S
O\VS = QL(V3\+.\I'SL+’V33>: o + my d%-\" ™y dx
= %Mj dx

Thas Pdy = =

—
—

q':




6//64 EOQ’/((S Zo cach we/jh/ /S 1= 025+/,55m8 /",

/2 0.2541.55/n0 2
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