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Given: 4 stiuctuval system modefed with 5 pont
masses in space , covr dinalRs with unit m
04Ky - (1,0,0) 5 04k3- (1.1,0)
04 ki ~(3,1,0) 5 04 k3 - (2,0,0)
1.0 k3 -(1.5.15,3)

Find = center of mass

SMTY

Mrtot

s a discrets system =

mtot = ém_\ =4.,(a4k3f 10ky= 26 K 1

smi¥i= 04kg(imy) +04k§()nd 1 1m))
1 04Ky (am? +1m}) +o4ky(2m7)
+ L0 K9 (507t ) Sm) + 30 K)

= 39KmT i &‘Skjmj +3 kjmf(\

S Yem= I yomt
Mrot
= (3454237 +3k) MK
6 K9 .
= 571 038)+ L5k m

Yo = 15740885+ 118 ﬁ@)

891 b Find the cemer of mass for the structure ,

ol the bars ove 0.2 1, long andl 05 x9. n
= _ i
Solution:
Choose the coordinales as T "
Niustralzd in the frgure “ p2m ) ,J\
then :
Y2017+ 007 m

= 017 +017 m
( 3 we olid'nt jgnore the ﬂu‘ckhes_é af t/lgbav h,
en h Should ~be aunted A1 1y and Y2 )

H=8
Met= 3x05k =h} K9
2 & - o o on
Yem = ZMiYy = 05 K9 (-0ami+0.|m)) +0.5k9 (0.)m+0jm;)
Mot -5 K9
Z0063 m)

T=006} 5 (m)
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a.f8d. Find the centey of mass of the following object

Soln:
I¥'s a continous a/sfem.-

7—%m= M

Mot

S Fino‘;‘na S ?o‘m

dm= 9ds = §rde .
7 = (ycose T +rsing J) = Y (o587 +5m07)
T=05m

§Fom= 3y J; (cose 14 5983 ) do

LIPS LEPN
= Yzfimme 2a- caseLj ) }
= Y8{ 1-(0-05)
= Y23 115)
a
Mot = fom = jlglgrolez Yy 6,‘,‘
T 3Tey
‘—‘>__\ 24 . AR
Yem = SY moo= T (1))
fdm IinfyY
=+ (4 m
203 (i) M
Yem S032(T45 ) m
IVem 1= 045 m
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Chap. 3+ 3.0, 3.2, 340, 348, 339
3.0 0% Hon does one hnow what forees and moments

o use )n the Statics force balante endl
momest balance eqns >

Solnz
By dmwindna free body ol mm.(Exquy the
forces & moments on' the VFBD ave wused.)

3.9 . Draw the F.B.D. for the structure

9a 159 |
87
/

é

5 a

Althogh the stucture is
complecols., theve're ong

three forces atted at
mass G .

3.00. Dyow the F.B.D of the clisk. There’s graviy
and heyh‘ﬁible friction,
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Tn = (N+I-h) m9
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3.3 Diow the F.B.D, assuminy the block is &uo&‘na 0 Cont. 237 \ , O/xa)o 4 42, 44, 43
the vight with coeflicieat of friction p o4 B
2b | FBD: 4.2
—b— Given: N small blocks eachofmass m )wx(f vertically
c f connected by N_in extensible stying .
é ' Find s fension To in String n
E ~
'J—> 2d =1 Tn ’E T._Q 1
N § m] $ -
E) n=2 1=
77gl/ TI77 777777 77777777777 mmj FBD Dfﬁie
n=> AT Stvpcture undey
F.B.D: F&D is ilushated above. | A n i nth strin
C T n=n b mmt‘a’. L J
At point D, we dave alf the three cam;oﬁhﬂmt& of . Wi
l — the ball and socket constraint, but wo moment ., h' m
n
¢ Al the three Ts Come from the teasion in string., Soln >
ié‘r —8b Tbeﬁ’re ay a/ané\ the striogs. From the F.B. D of the structure under nth Srnhj
N2 Fi
M There s acceleation of (o m/s* i kK direction F=0 . -
bt we don't add it o the F.B.D - S0 here’s D Tak + (NH-M MY(-K)=0
At point A, we have hQ friction force , because ho dmvivd fovY méss ot e cenfer v 2 [k + (NMi-n)m9-B)sK =0
Hls o Tdeal whee| v =

¥ Total of blocks under nth String is (NH-)

44. what force should be apph'ed +0 the end o)d the

3.39. Draw the F.B.D. The shelf Is /n a vochet with
In the K dlirection.

jo m/s>

an'ng ovey the pull

ey otc so that the pass Ok

A IS ok vest
E ¢

B
I'T

4m
3m

oo |—b
e 3

Soln

Draw the F B D of mass m:

SF =0 Fpp! F
= N ~ % k‘;'q.T
Fi = FAaclEF -2743) !
J22 432 )"3
= F h_—; (-2T+3))
-\ N 3?'*4/):. Il Ay /.\
Fa=TAag= T TE_?T;?N: T & (3M44))

T3

~
J

L,




Gnt. 4.4
B= m(-))
> $F= FyR(2143)1T % (3714) -mg]
=0
=
2 Ao
I(‘ ,,—27*55* )m‘ll,3 + 5T mg)) =0
K 3 5 :
2 - __ 22 - 101 =
gsT ‘T—sF"O QT“/Ef)F_ba—IT&'—
4 3 F -mg=
| #1 +2F -mg=0
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43, o o
Given: k= EN/m , §=10 N/m )
Find 2 6 for static egwilibriwm

method 0: use EFx =0, ZFyzo

if gou olont Lhe the vector, youcon simply
Set the Components be o

SFx= T-cosp- Feose

= 7. 3 _ 2
T 135 4% 137422
- 3 2
=2 ;-2 W
P2y T BF !
=0
SFy= TSm{S{' F 3in8-m9
=13 2+ F-ﬂ;*"\j
=0 (%)
10 .
Fromuy & T= 3 [,l—; F , Pugging 't ulp 2)
K 4
Jéo" ;—T_S' )15 F mj
EEY;
= 23
F=5""

Method |
F&.D:

swd(y structure AR .

—
L

m3
We have :
—-—
ZMa=0

—~— — - —
ZMA= YaBXx F + Vae x m§ (7))
Y N — ~
F al Aiag¢ Y=-47 m
(L0) Asc

x>
o~
)
>
(a}

XN x XN =~
Fh
L
>
L;j;z

-~
*
(2%

)
D
A

Lo=0

b

3!
~

TRTIE fr.n

~<
2

TR

-Ya) t Yax (mg7)
¢ 1 Yo 237y
n

5 X K

= Yax( kami +mg7)
Ya ~ (- aoNl’raoN\)
0]

E 'S arb»‘fmr&z!
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Also we need t) checkh =F=0 w equi Ubyium,
| IZzsalw'na it gou 0an pind hat T is a,(anaz ta
iYection of he bar and s F=p ot M&

 Method 3 : sruo!g e mass point arel fet T F =

. (3 =0 s alrexly auto matic sau‘g}da')

T is O’WIj Me bar (Tposs)_le"-o) befMSe |‘HS a
= ferce membher.

Soln+
Draw the F. B. D. o)“- mass m= zk(?
FoY static Prujubrium;

X
=F =0

N
TAsA - .
T (~Snp i -cosp 3)
T (= Cose; ~ 3nej)

- A
F = Kal Agc

T‘

Je 1R

|
. F:‘nob‘ng al 4 @
al= ’Y_éc] A 3 B
= | Yeel
= Yac = Yas]
= ~
Y =-4 m
~ N
I Yag = 3Aap M
= 3( 0056871065 ) m
2> ?ac = 7—’;:‘ 7:\5 = -4’ - 3(coso 1 amef) m

= (-4-3c030)T~-33m8F m

> al= | vac| ={@3%in6)* + (~4-300s6)2 M
=J25-24coss m
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OQont.. 4>
. F‘noljna F /n terms of 6

—N\
F,.

A
kal Agc k=5 NmMm

! » PR
= 5554056 T (€ 430056 ~ 358} )

:[(- R0- 150038 )’f -5 s.‘wf] N
. Usina 2?:3 ©w fl‘ho( &

=F= F+T 4+ mg}
= [€o0-15¢c0s8) T -15sm85) N
+{ T(-cose7 — 58 7)) X
+mg T

= (my —(ao-lSCc;so)N:Tcosa)T—-
_%T Sing+ I5ShON) )

IS
. F.‘no(ma Ab¢

—
)’\\u = Jee ’

WQ(.] :J>5‘24uso“ ~4-3(059 ) —33n6) j

[ >0 -15c05¢)N-Teos6 = ( 0)
1 TSN8 +15S06N= 0 (2)
From ) = T = =15 {N) (means vhe olirection shadd
be opposib )
plugg v'l\(? T=-15Nnt )
=
m§ -@o - I5¢050 +15c030) N =0 |
= 2x/0-90=D auromat{cal!d{ squ‘sf.‘ed /

Thus the reswlt s )‘ndepadeﬁf af 6.

E?w'la‘brium IS fndepefmfem‘ of 6! ‘




