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5.28 S; A + REEZ M;

S Al Rk RAFEA, AAe] B y
XM, =0 = XL=0 r cost

= X(zL) =0 N
r| |ON
A AR B FAFD o HE \

_ - __1
DL =r, x = 27“COS.19 /®

8|
|

= 2r _
- r cosf _/

@ L=nxr,
o 2r i s
Y(zL) = (_ET cosf) r + (7 - rcosh) nr =0
1
= (574 + 7r) cosf = 2r
_ 2 _ 4 _
= cosf = 1 = Trer = 0.5492
—+7
2
= # = cos 1(0.5492) = 56.69° = 6 = 56.7°

1o,
Ned
Y
=3
rlr
e
e,
fo

RGMES) B AE); (ha, BA%A

T(A7] o] AR): (1, 97 49 W F 4, = 0)

(20204)



[5.44]

5.120 p, = 8,470 kg/m® = 8.47x107° kg/mm®, p, = 2,800 kg/m® = 2.80<107° kg/mm?®
hy, = 62.5 mm, h, = 100 mm,

Yy
d, = 75 mm, d, = 40 mm wn

SsATE X =2=0 M;
W=mg=pVg = m=pV
v - 2w _ 2lym)
zw m
A @O LFvE A71F + @ B35 98
O V= %df h, = %(40 mm)? (100 mm) = 125,664 mm® = 125.664<10° mm®

m = p, V= (2.80x107° kg/mm*)(125.664x<10” mm®) = 0.3519 kg

y = %ha = %(100 mm) = 50 mm

@ V= %(df—df)hb = % [(75 mm)? - (40 mm)?] (62.5 mm) = 197.577>x10° mm?
m = p, V = (8.47x107° kg/mm®)(197.577x10° mm®) = 1.6734 kg

y = %hb = %(62_5 mm) = 31.25 mm

>m = (0.3519 + 1.6734) kg = 2.025 kg
S(ym) = [(50)(0.3519) + (31.25)(1.6734)] kghim
= 69.89 kghm

— _ X(ym) _ 69.89 kg - mm
) - - > 4= .
Y Xm 2.025 kg 34.51 mm C (0, 34.5 mm, 0)

R (H4 9 834 A8) U1, 99 79 3 A At 34)

T; (239 ov] AE) UFE, s4e |2
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8.18 W=480 N, p, =030, d=06m

(20204)

Fp

S; known W, p,, d, unknown P, h_,. M;
S fe) WA, Ao 4A v
P
—_—
A;
(a) M1 efAe & o, Hof ZA|npze
h
Fy = ps Ny, Fp = p, Np
TZFy =0
Ny, + Ny - W=20 FA:A
= Ny, + Np=W
A B N,
—XF, =0
P - FA - FB = O
= P:FA+FB:M5NA +/U‘SNB
:NS(NA-'- NB):IU‘S w
= (0.30) (480 N) = 144 N
P=1440 N —
(b) dolx¥ & o, N, =0, Fy =0
=Mz =0
he - L ow=o
2
_d W _ 06m 480N _ _
= h = 5 P 5 4N 1m hmax = 1.000 m

Ry (A4 B34 AE) O, mngAes e3t 3 3
= e E

HojA 2

T; (A¥e] on AE) (7}E, M2 A5 +3)




8.9 W =600 N, « =35° p, =0.25 u =0.20, 6 =060°
Si known W, «, p,, ., 0, unknown P = "EZ; ¢ ¢, 9 A7E, AW

A; vHEZE ¢, = tan'(0.25) = 14.04° M:
¢, = tan"1(0.20) = 11.31°

(a) M11814 &7k & o)
B = a+t¢, = 35° + 14.04° = 49.04°
§” = 90° - 4 = 90° - 60° = 30°
v =180° - 3 - ¢’
= 180° - 49.04° - 30° = 100.96°

P w sin49.04 °
= ———— = 4615 N = P =462 N
sinf siny sin100.96 6 6
P

(b) Wmelx Ze7ka s o
68 = at¢, = 35°+ 11.31° = 46.31° W
0" =90° - 6 = 90° - 60° = 30° \ R
o . o ¢k
v =180° - 8 - 0 W

= 180° - 46.31° - 30° = 103.69°

P _ W
sinf sin7y

= p= w8 - 600 N
siny

7ie

sin46.31°
sin103.69 °

v

= 4465 N = P =447 N

= p= w8~ (500 N
sinvy
P

(c) m1zefx Weizke 2 o
8 = a-¢, = 35° - 14.04° = 20.96°

w| \R
6" =90° - 9 = 90° -~ 60° = 30° \
v =180° - 3 - ¢ W \% 0/ P
A / 9

= 180° - 20.96° - 30° = 129.04° R A

P W po wsinB ooy SI02096 _oopga Ny 5 p= 276 N
sinf siny siny sin129.04

Ri(#Age] 834 AE) UFH, FAdgE R vz o 3y RS Eet% ol F U+ o)

T;(Axe] o] HE) (74, 462 N > 447 N = evpzee] Axnpze Ak vt 23)
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[9.14]
9.4&8 y = kz°, (a, ) = b =kd
b b 5
= k -, = —z
a’ 4 a’
b 3
dA = ydz = — 2" dv
a
=] “b 3
(FEA 9 4 = dA = — =" dx
0 a
b |1 4}“ b |1, ] 1
L AL JLAyH | )
L4 1y & L4 4
9.4 dI, = 2> dA 2y d 2 b sy b
. L, =T Yy dx T S @ dr

6" = i[l 6 _ ] _ 13
0a3 16 L = 6(a 0) 6ab
= I = 0.1667 d’b
1 3
—a' b
I 6 2 2
2 Y _ 2 2 _
(‘E‘Xﬂ 9’] ky j 1 = ga = ky ga = 0.816 a )
—ab
4
9.8 dI, §y3dx

1[0 10 [L wr 1o
3 s, 25T (107 ], T 30
= I = 0.0333 ab’
1 3
—ab
I, 30° 2 2

,E__ Q] 2 = 2 - = = p? = = .
GEAl 9 K, 4 1 b = k, b 0.365 b )

4



| |
s =
| 1 27 27 A = |
= — 3 = — 3 = — = — :
I, 12bh T (3a) (3a) T 1 (20 mm) 5 \ |
= 1,080,000 mm* = 1,080%x10* mm* g ] =
1 1 | \‘ ‘/ |
I,=1,= gﬂaﬁl = §77(20 mm)* = :
= 62,830 mm* = 62.83x10° mm* e — E
L, = 1, = Ly = Iy ! 3a :

= (1,080 - 62.83 — 62.83)<10° mm* = 954.3%<10° mm*

I, = %bz”h = l(3a)3(3a) =27 o' = 27 (20 mm)*

3
= 4,320,000 mm* = 4,320x10° mm?*
1 1
Iy, = §7TCL4 = gw(QO mm)*

= 62,830 mm' = 62.83x10° mm*

-1 4_(i 2) A)Z(i 2)( _ 4
1, g7e 5 @ 3@ 5 @ 3a 3. @

o8 L omf, 4V
B [8” or 2(3 37r)
= (10.530) (20 mm)* = 1,684,800 mm* = 1,684x10% mm*

- I, - Iy = (4320 - 62.83 - 1,684)x10° mm* = 2,573%10° mm*

Y yl

= [ = 954x10° mm* = 0.954%10° mm*
I, = 2,570<10° mm* = 2.57x<10° mm*



[9.54]

9.142

m

(a)

(b)

p = 7,850 kg/m®
O A7, @, vr7Es, @ 97]s, ©® 7] T
=pV

m; = (7,850 kg/m*) [(0.24 m)(0.14 m)(0.04 m)]
(7.85%10° kg/m?) (1.344>x107% m?)

Y

of,

= 10.550 kg
m, = my = (7,850 kg/m") [ (0.07 m)* (0.04 m)] )
= (7.85%10° kg/m®) (0.3079%107 m®) o 0%
_ 2.417 kg 1mensions m mim
my = my = (7,850 kg/m?) [z (0.044 m)* (0.04 m)]

(7.85x10° kg/m®) (0.2433x107° m®) = 1.9098 kg

_ 1 2 2
A 12m1(b +¢*)

= 110550 ke)[(0.14 m)* + (0.04 m)’] = 18.638x10° kg - m’

1
E my (3 7"22 + LZZ)

Ly = I3 =
= 11—2(2.417 kg)[3 (0.07 m)? + (0.04 m)?] = 3.283x107° kg - m*

1

= 12 my (31“42 + L42) + my df

- (1.9098 ke) {%[3 (0.044 m)? + (0.04 m)?] + (0.04)%} = 4.234x10°% kg - m?
.= L (3r2+ L2
5 19 M5 975 5

= 11—2(1.9098 kg)[3 (0.044 m)?> + (0.04 m)?] = 1.179x107° kg - m?

I, = [:r,l + [:1:2 + [;L‘3 + [1:4 - ]a:5

= [(18.638) + 2 (3.283) + (4.234) - (1.179]1x107* kg - m*
= 28.259%107 kg - m? = I, = 28.3x107 kg - m?

1
[yl = ﬁml (a2+b2)

) 11_2(10-550 ke)[(0.24 m)? + (0.14 m)?] = 67.87x107 kg - m?

1 2 2 2
Ly = Iy = 5 MaTy = my dy, + My dy,

= (2417 kg) {20007 m)? - [=2(0.07 m1? + [(0.12 m) + ——(0.07 m)]%}
2 37 37
— 57.96x10 kg - m?
1

_ _ 2 2
Iy = s = 5 myrg tomydy

= (1.9098 kg) [%(0.044 m)? + (0.12 m)?] = 29.34x107% kg - m?



Ly =1, * Ly + Ly + L, — Iy

= [(67.87) + 2 (57.96) + 0]x107° kgm*
= 183.79%107° kgm* = I = 183.8x107° kg - m*

) m=my + my + mg + my - ms
= (10.550 kg) + 2 (2.417 kg) + 0 = 15.384 kg

I, 28.259 <10 * kg - m* )
2 = - = g m = X 3 2
k -~ 15381 ke 1.8369%x107° m

= k, = 0.0429 m = 42.9 mm

I 3.2 ‘
R= L= SBTXIKEIM ) 947x10 m?

y - 15.384 kg
= k, = 0.1093 m = 109.3 mm



