[

6)liall

Crooydl e 53500

e adad K& e gl candll il 3L coual: (1) s

[ 1 m =

1 m

13 Bacma i Al dis Aplaall paiall i LsLacll paiall
Ay x) aldlos|

éi).fa os dL quLLU|ﬁ4QJ| Jdies Q&qte}a—” ab:}j dLud!
dx ,dy oldlas

https://manara.edu.sy/



https://manara.edu.sy/

Since x = y°, then dx/dy = 2y. Therefore, expressing dL in terms
of y and dy, we have

dL = V(2y) + 1dy

As shown in Fig. 9-8, the centroid of the element is located at ¥ = x,
y =

: Je IS
I m I m
f“ﬂ f xVay' + 1dy f VVay? + 1dy
— _ oL _ 4D 0
e a I'm - I m
/; dL. f Vay* + 1dy f Vay: + 1dy
L) o
0.6063
=7 =0410m Ans.
1.479
I m
f’EJL f yVay? + 1dy
y= 2t = 20 _ 08488 s |
y= =149 % m Ans.

- I m
]; dL f Vay® + 1dy
1]
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6)liogJl
Segment  L(mm)  X(mm) y(mm) Z(mm)  XL(mm’) yL (mm?) zL (mn)
1 #60)=185 60  -382 0 11310 ~7200 0
2 40 0 20 0 0 800 0
3 2 0 40 -10 0 800 200
SL=2485 SIL=11310 35L=-5600 33L=-200
Thus,
_O3FEL 11310
x=—= =455 mm Ans.
L 485
X7 A
== 20 sem Ans.
L 485
so 2k M0 ~0.805 |
TR T mgs o0mm o

“I‘

21t [2)
#E TN LI
| I —x 15ft l'ﬂ
2 ft———3 ft— | A
(a) 15t |11t
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Ol dlasdle ae d bkl (a6 32 JSI 350 dguises 03 JSCATI 32 pjadl 853
- omdlu (3) 5 (2) o bueld x 59l 389 Cridl sl

JULNES]
Segment A (fP) X(fy ydy A VA (ft))
1 33)3) = 4.5 1 1 45 45
2 3)3) =9 =15 15 =13:5 13.5
3 -Qh)=-2 =25 2 5 -4
SA =115 SXA = -4 35A = 14
Thus,
S v —
xX= i = ! = —().348 ft Ans.
2A 11.5
34 14 ,
y = SA =”5= 22 ft \ns
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00 mm 25 mm
10() mm _ 55 mm
200 mm u T
25 mm

-
o .,@ =
Segment (kg) 7 (mm) Zm (kg - mm)
L 8(10)(1)m(50/%200) = 4.189 50 209.440
2 07)(3)m(50)* = 1.047 ~18.75 ~19.635
3 107%)(5) m(25)%(100) = -0.524 100 + 25 = 125 —65.450
4 —8(10*5};7( 25%(100) = -1.571 50 ~78.540
Sm=3.142 S7m = 45815
Thus, 7 = ZET = 4; 1%1125 = 146 mm Ans.
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: o] 2o Ls : Jdl

OLaly 27T glys lardius aa.bi BT RE éy]a O é“-‘“-" Ao L JSCETS
Z y9=ll Jg=

A =273l = 27[(2.5in.)(2in) + (3 in.}( V4 (1in)? + (1 in.}z)
+ (3.5m.)3 in.) + (3in.)(1 in.)]
= 143 in? Ans.
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25in. + ($)(1in.) = 3.1667 in.
|
il
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| L1 in.——|
1in
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. 2 in.
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(c)

V =273 = 2m{(3.1667 in.)B(l in.)(1 in.}] + (3in)[(2in)(1 in) }
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N

A=2737L
= 27[0.75(1.5) + 1.5(2) + 0.75V(1.5° + (2)*]
=377 m’ Ans.
V=2a3FA
= 27 0.75(1.5)(2) + 0.5(3)(1.5)(2)]
= 188 m’ Ans.
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bw‘xjﬁ é-p]a o JSaal | ezl E]a..w." 4o lus ceus! 1 (13 ) Wilie
Z y52bl Jg> &anys 360 g3y, alllal

A=2m37L
=27 [ 195V(09) + (12 + 24(15) + 19509) + 152.7)]
=715’ Ans
V = 2m37A
= 2m[18(3)09)(1.2) + 195(09)(1.5)
=226m’ Ans.
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298 Buyb e AL ey mlowd! A bus o ! 2 (14) Uluw
Z y92ll Jg> Aanys 360 Lglse Alllall dLud

30 in.
A = 273FL
= 2m[7.5(15) + 15(18) + 22.5V15% + 207 + 15(30) ]
= 8765 in.’ Ans.
V =2737A
= 277 7.5(15)(38) + 20(3)(15)(20) |
= 45710 in? Ans.
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an u:‘l
6)liogJl
Circle
I, = 7.(' + Ad;l
= %w(zsﬁ + 7(25)%(75)* = 11.4(10° mm*
Rectangle
I.\‘ g 7.:' o A‘{\z

11—2(100)(150)3 + (100)(150)(75)* = 112.5(10°) mm*

Summation. The moment of inertia for the area is therefore

I, = —11.4(10% + 112.5(10%
= 101(10°) mm?*

3SAL Gl Xy Gugd

—|  }=100 mm
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AB,C =dlulatus 230 ) 3oLk | s (S 2S5k 2 Ll
3 397 Jgo Ulatuneld Allanll aje : 45l 9al | soleed ) & ylas

: Jad!
1 3
I,=—.b.h
12
Rectangles A and D
y
100 mm | }_ I
200 mm IL=1.+Ad= E(nm)(mn)-” + (100)(300)(200)*

T4
300 mmf o =} |55 1.425(10") mm*
I , 1

- _ (300)(100)° + (100)(300)(250)*
{ ;
250 mm' /- o | 300 mm

| |-100mm Rectangle B

-]
|
—
Il
+
e
R
|

12

1.90(10%) mm*

I c
I, = —(600)(100)* = 0.05(10°) mm*
Fig. 10-9 12

1 c
I, = E(]i)[])(ﬁi]{})-‘ = 1.80(10%) mm*

Summation. The moments of inertia for the entire cross section
are thus
I = 2[].425(](]9)] + {l.ﬂﬂ{l()'})
= 2.90(10°) mm* Ans.
I, = 2[1.90(10%)] + 1.80(10%

https://manara.edu.sy/



https://manara.edu.sy/

[

e emm10 diSlewg 8000kg/m> 4idliS $rde (0,5 :(18) Ul
L0 dadillypayg dmiiall e g350s y95m0 Joor LS Wlaall a3

—0.125m
0.25m G @ 0.125m
_,-“-.\\ -_———

0 Thickness 0.0l m

(a) (b)

dia >gylan 250mm yad Caniy o8 onl jo o Amaiall alli: =
Bl aeag e 3o JSI ALSU Ulhaall aie wlus (S0 125mm jlad,y 10,3

_1 2 . (2 e o
IG_Em'r éylﬂluajaﬂﬂthﬂleﬁu!@|@‘lg}e
-gval

my = paVy = 8000 kg/m’ [7(0.25 m)*(0.01 m)] = 15.71 kg

(Ip)g = smarg + myd”

5(15.71 kg)(0.25 m)* + (15.71 kg)(0.25 m)’
= 1473 kg m’

.
:
-
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Hole. For the smaller disk (hole), we have
m, = p,V, = 8000 kg/m® [m(0.125 m)(0.01 m)] = 393 kg
(o = ymyry + myd”
= 3(3.93kg)(0.125 m)* + (3.93 kg)(0.25 m)*
= 0.276 kg * m’
The moment of inertia of the plate about the pin is therefore
lo = (Ip)g — o)
= 1473 kg m* — 0276 kg* m’
= 1.20kg - m’ Ans.

Ulac ceus!.10lb Loge JS 039 crind oo alae wlss (19 )adluwe
¢ G ST 38509 paygma - b O Al posygome -a 2 Jgoe aliSTI

i L

.’v"
oly

21t

OA il dlaall aze @ uzs QLS S S5 1s Jouzt! o -a: J!
10 Aadilly posg dmiall Jo 3908 1950 Jo>
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IO =—.m.13

1 3 _ (10lb
3\32.2

I(OA)O - 3m
1
I =E.m.lz‘,,u.>@yb¢:. Aol s e Jgmandd! 5Sas

: 319l gloed | 2yla5 Geddas o

) 22 = 0.414slug. (ft)?

Ioa) l P + md* - ( 10 (2 fv)> + SN —(1 ft)®
= ==mi PR B e —— o —_— r

e T 5 12\ 32.2 fi/s? 32.2 ft /s>

= 0.414 slug - ft’
For rod BC we have
1 - - 1 10 1b G 10 1b
D R | e - et = e— — > - —_—

U)o l2ml + md 12\325 ft/sz (2 fv)- + 322 fi/s2 =(2 ft)?

= 1.346 slug - ft’
The moment of inertia of the pendulum about O is therefore

Io = 0.414 + 1.346 = 1.76 slug - ft® An
0 abhall 4 WilLG AL ;S,a-b

CSim o 1(10/32.2) + 2(10/322) ,
j=—= = 150 fi
Smo (10/322) +(10/322)

E B PHUSTIEI TN PN
201b
322 fit/s?

I; = 0362 slug * i

Ip=1I;+ md" 1.76 slug'ﬂ2 =J; + ( )(l 50 ft)*
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