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1.1,.‘. A circalar f"’“ of radius B has a circular piece of radrus RIZ removed
frem obe side . Clearly, the center of qravity hos moved from € +o C' along the
£ aais . Show Ahat ¥he distance from € o €' s RI/G.

The hole we can tount g5 ne!qﬁce mass
T X -z X3
xt‘ m, ~-mz
Call & the mass of ecoch unit of pizza agree,
- TyR*0 - v x (R{z)2("R/2)
Kes * = gy Ri- erw(-Riz)?
R/S __ __RIS . _R
1- 1/4 5/4 6

Xce =

22, Relative 4o 4he hinge cnd of t+he
bridge , the cabie is attached
herizendiatly out a distance

X= (5.00 m)cps 20° “4.70m gqnd
vertically down a drstance
y=(5.00mYain 20° =1, 7im, The
cable then makes the Jollowin
angle with the horfzental

. tan’ Uz.0+|.1|)m]: v
0= tan 3. 70m Tr

:_:""-‘Iﬁ' _;._ —

20490+ 8- |80
g = 74

%6 kh

{o) Pedermine the tensvon in the cable.
Take torques about the hinge end of Jhe bridge -
Re(0) + Ry(0) ¢+ 1.6 kN(4.06m) sin(70) ~ + (Teos 7L LTI m}sin"%0
* Ton-NM-3)(4,70m) + 9.8 kN(T.Om) sin (70) - = O
9.6{a)sin (70) + T(LTDcos 7.3 ¢+ TWU. D) siaCTA)e $.8(F) sin (70 ) =0
T= 35,5 kN o _
(b) Determine the horizental component acting en The bridge ot +he hinge.
TFs =0
Rx - Tees(T0}) =0
Rx= (355 kN)ees 703 * 1.5 kN righ+
te) vertical component
2 F‘ =9
Ry -IL.6 KN -9.8KN ¢ Tsin 7.7 = - 4.19 &N

I




I |

12,22, Twe identreal, uniform bricks of leagth L are Plltedi-in @ stacw over |}
+he t-ige of a horizontel surface such thed the meax pessibie over han,“ s
with oud -Fnlh'ﬂ1 is achieved . Find +he distance x. 3

'I.{ +he (M of the 2 brrcks does not h‘f _’5:3 '

y over the efqe, then the bricks balance. i

-

. | J | - ¥; the tower britk s p'!ttd L4 over the E
__._J_ . edqe , then the second berek moy be r[“gd i
: L . st that its end prefrades 3L/4 over L‘__‘

tht edqe, K = -:‘:_ L -

{a) Drow a Free-body diagram for the ladder,

(b} Find +he +ension in the rope whep the

menkey s 1/7  the woy up the ledder. 'i
ZFe =2 Fy =ZT =0 ne lincor gnd
Zfy = -hz =0 . angular acrrfrrnﬂ'nn.'
_ 2 Fy "Ny - 218N =@
N T Z7Ua=(98N)¥)sin(90+53) + (120N} (Li2)sin (90453)
o (h:}l_.l;)s_in_.t-'f'lio'SB)]='D _ ' ' |
. When  x = LIS, the equation gives ]
T (X10)crs 53 4 120(k/2dtos 83 ¢ T¥sm (-127) =0
TI= ¢9.% N

(¢) Find the maximum drstance d  thet +he wionkey can climb up the lodder
before  the rope breaks.

The repe breaks wheo T=ll0N = n2 _ ; ‘
2%a = LA8)X S0 (104 53) + (120)(LI2) sin (Y01 53) + OjpXt)sin(-127): = O

x = = n (7i27) — cos 83 - 09,877 L
9¢ cos 53
12,52, S {n) Prove thes i Bi=62 then Ty = Ta.
T, Tk ZFx =0 qives _
' % 4 C o, ~Ticos 0 ¢+ Tzcos B2 =0 .
b - 3 1 - &
B e AP - o IS
| L 6182  then Tz =T, bl




three +ensrons

[(b) Determine +he T, Tz, qndm Tz f B ~ﬂz ,3 po°’
Since B = Bz 1 = T
EF\; IVE S ZzFyx =0 Hx'ves
Tt $in"8.00 - mq =0 ET s ¥. 009 4z =0
T, = 200 AN T3 =(1.44 kN) cos £-00 = 1.92 kN
sinissi00. 7
T2 = T,=1.49¢4 kN
12.69. (a) Find the vertical component of P in terms of the given
Farome’rrrs‘
| L i Px = ma
Ay /I
| { PY tn —F =0
= l 9
: d r | Taking the origin a+ the cenfer of gravity,
i : Jhe forque equation gives
I 6 I P 1. 1
) Fag ] PT(L d)sin 90 + Pxhsin 90 + ndsin (-90)=0
| ] hli/ PyCL-d) * Pxh-nd = 0
: : Py{L d)*(ma)h‘*ley Fg)
qu *muh )
?k‘l) l Py = —5 By (4 - :
7
(b) I 0=2.00m/s* and h= 1.50m, what musi be the valve of d so that
Py = 0 (+hat is, ho vertical load on +he vehrele ) ?
g e
d oc—gh - (200m(s®)L50m) _ o346 p,
- g 9.8 mils> '

(c) Find +he values o ¥ Px qnd F'y given that Fﬂ =1,500N, d=0.800m,
[=300m h=1.50m, and 0= -2.00 mis?
_ )L,500N (-2.00mis2)(.5m)
i OOy, 8-m-—= -
i s s SR i 9.8 m /s 2 TS
Px = ma= Foa _ (1500 N )(-2.00m/ls2) &
:5 1.8 wmis? 106N
14,5 The force exerted on the 4 ko mass by the
:} ({}‘3},-" 21-:9' mass vs directed upwurd and tal'ue'n by
| F =36 M4z J"
E) 2.00 kS 2= r.qu
< (pggaior Nem® Y (# ky)(2Zka) o
kq'z. / (3m}2
“4,0)m T Fas = 5934107 N
The force exerted on the 4kgq mass by the 6 kg
, F . /
/ } {M f'/-\ mass 1s directed fo the lef+t
| m gt
e N ao0ks Wereba i t)
00 kg e e Txp" H-mz) (4 ka)(6 kg ) 2
(-6.67410 ) )
.__'. 5 3 =00 L N
Eal= flagt 4l Fagl =0 (C10100 + 5980 )0t N




