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1.[3%] A A7) FE5o we} AMRE= Zo] vzt 641
AFH 2 (Sabre) Ze] @S AAZEH o= 73}

(Epee) Zro] @S Aiatztgom 33 u, o Zo] 3

ojx]7] oH XS WA FAHEA =
ok, (b = 2a/3Y'Y u] THA o] )

a b

(a) =4 (centroid)®] &% YE T3hole},

2.[4%4]1 FA7} 50 Nela #717F 443 ZA BAC7t
Z(radius) 0.2 m 9 915 Aoz AdA 53 Zo wje] | (b) 2Fol T WA APRWE [7Z Fatofe}

i CoA @A (hinge)= o AU
A () e FA7F 4 mmolzm BE7} 7,500 kg/m® olgtx

g, yFol B Y BARAE [0S oo,

681 283 Zo] F&(homogeneous) EFHFOE A
e 7)Aok A SHA 63”4 It Sl ¥71F 0l
2o ok 47 FdA deo] v EL2 30 mmolil 7] %
ol ¥e] TG A (EFvF e U—JE% 2,700 kg/m?)

(@ FA 4 9AE F F, & AC AFEA=
(free-body diagram)=S 13 &% ofwo]| 1}

(b) & ABo| Ael= 92 3 NP

3.[6%] The coefficients of friction are p, = 0.40 and

w. = 0.30 between all surfaces of contact. (The pulley

is frictionless.)

120 mm 120 mm
(@) YA ZA(centroid)®] #HFE X & T3z},

(b) yFoll A3 A AAEAE [ 5 Faloiel
(a) If the cable AB is removed, determine the
smallest force P required to start the blocks moving | (¢) 25l &3 AP AAPARANE [& T3l

together.

(b) If the cable AB is attached as shown, determine
the tension 7, when the motion of each block is

impending.

(c) If the cable AB is attached as shown, determine
the smallest force P required to start the 35-kg block
moving. (Use the result of (b).)
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1. Sabre Z- 9l : WA = @2 7, = %(a)(a)3 = 11—2a4 - 0.0833 o'
3 1 V3 V3 A 2
i3 N = X 3] = — . S, = X 2 = 2 =
Epee ZF &9 @ o] p Sob WH A = S(0)(50) PV =d 2 b= a
y = L 3 = L \/g ’ = \/g 4 = \/g(ﬁ 4) = \/g 4 = 4
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2. W=50N, r=0.20m

(@) 7 = %r . %(o.zo m) = 0.1273 m, FBD
b)) IEM,=0; -Tr+ Wr =20
2
— —r 2
5 r=Llw="—w=2w
T T Vs

= % (50 N) = 31.83 N

= 7 =2318N
W, = (25 kg)(9.81 m/s?) = 245.25 N
W, = (35 kg)(9.81 m/s?) = 343.35 N
(@ 1ZF, =05 N-(W+W,) =0 W
= N= W+ W, = (245.25 N) + (343.35 N) P X
= 588.6 N <+ v
-XF, =0; F-P=0 F_T;
= P=F=p,N=(040)588.6 N) = 235.4 N
= P = 235 N«
(b) ¢ &9 W,
1SF,=0; N - W, =0 = N =W =24525N @T
Fy = p, N, = (0.40)(245.25 N) = 98.1 N i TN
—-XF, =0: T-F =0 !
- T=F =981N > T, = 98.1 N - f‘f
— w1
(c) of&) =4

F T'
TZFy=O§ N, - N - W, =0
= N, = N + W, =1(245.25 N) + (343.35 N) = 588.6 N
F, = u, N, = (0.40)(588.6 N) = 235.44 N
->3F, =0, T+ F+ F,-P=0
= P=T+ F + F,=(981N) + (98.1 N) +(235.44 N) = 431.6 N
= P = 432 N«



4, (a) @ AHZ 3

A = (200 mm)(160 mm) = 32,000 mm? , y =0
@ 4% 79
A = -7 (50 mm)* = -7,854 mm” , y =0
@ W
A= 2w (80 mm)? = 10,053 mn® , y = (80 mm) = 33.95 mm

%4 = 32,000 + (-7,854) + 10,053 (mm? = 34,199 mm?
2(yA) = (0)(32,000) + (0)(=7,854) + (33.95)(10,053) = 341,299 mm®
S(yA) _ 341,299 mm’

? =
YA 34,199 mm?

= 9.980 mm = Y = 9.98 mm

(b) I = %(160 mm)(200 mm)® = 426.7x<10° mm*
15 = 1% + A, d? = %w(&so mm)* + (7,854 mm2(100 mm)? = 83.23%10° mm*

13 = 4780 mm)* = 16.08x10° mm'

et =14 - 1% + I% = (426.7 — 83.23 + 16.08)x10° mm* = 359.6<10° mm*
= ' = 360x10° mm* = 360x107° m*

(c)t =4 mm, p = 7,500 kg/m*

m, = pt A, = (7,500 kg/m*)(0.004 m)(32,000<10° m?) = 0.960 kg

-m 9
yl + mld

11—2(0.96 kg)[(200 mm)? + (160 mm)?] + (0.96 kg)(100 mm)?

14,848 kgmm®

my, = ptA, = (7,500 kg/m*(0.004 m)(7,854x10° m? = 0.2356 kg

Iy = Iy + myd® = %(0.2356 kg)(50 mm)* + (0.2356 kg)(100 mm)* = 2,651 kgmm®

my = pt Ay = (7,500 kg/m*)(0.004 m)(10,053x107° m?) = 0.3016 kg (¥rd H=F)

= Syt = £0.3016 ke)80 mm)? = 4825 kgmm®  (m = 2m, 4% )

=

Y3
(b2 W 1y = pt 1y = (7,500 kg/m? x 1077 mm¥/m*)(4 mm) %ﬂ(SO mm)’ = 482.5 kgmm?®)

M = oo oo+ Iy o= (14,848 — 2,651 + 482.5) kgmm® = 12,680 kgmm®
= " = 12,680 kgmm® = 12.68x107% kgm®



5. r =30 mm, h =50 mm, p = 2700 kg/m’
O A5EA, @ 9 7%F

(@) V, = abe = (240 mm)(200 mm)(50 mm) = 2.40x<10° mm® , z =0
V, = nr*h = 7 (30 mm)? (50 mm) = 0.1414<10° mm?® , z = -60 mm
SV =V, + V, = (2.40+0.1414)x10° mm® = 2.541x10° mm®
S(zV) = [(0)(2.40) + (-60)(0.1414)] x10° mm* = -8.484x10° mm*
x - 2@V _ Z8484x100mm’ _ g0 - X = -3.34 mm

XV 2.541 < 10° mm®

() m;, = pV, = (2,700 kg/m*)(2.40x10° m?) = 6.48 kg
(2,700 kg/m?)(0.1414<107° m®) = 0.3818 kg

my = pV,

1 2 1 2 1 2 2
= - + =
1, 5 M1 a 2m1b le(a +b°)

= 11—2(6.48 kg)[(0.240 m)? + (0.200 m)*] = 52.70x107% kgm®

Ly = Smyr® + myd? = (03818 ke) [-0.030 m)® + (0.060 m)’] = 1546310 ke’

I, = I, + I, = (52.70+ 1.5463)<107° kgm” = 54.246x107° kgm®
= I, = 54.2x107° kgm®

1 1 1
(C) [ﬂ = —m1a2 + gmlcQ = Eml (a2+4c2)

= %(6.48 kg)[(0.240 m)*> + 4 (0.050 m)?] = 36.50x107° kgm?

1 1
Ly = [ZszQ +Em2h2] + mydy

(0.3818 kg) {[%(o.oso m)? + %(0.050 m)?] + [(0.025 m)? + (0.060 m)?]}

(0.3818 kg) (4.658%107° m?) = 1.7786x107° kgm?
L =1L, + [,

= (36.50 + 1.7786)x107°% kgm?® = 38.28x107® kg:m®
= I = 38.3x107° kgm?



