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thin steel plate |

is cut and bent to ‘_L

form the machine part
shown. Determine X
of the centroid of this
machine part.

2.[44] The uniform and
homogeneous wire ABCD is
bent into a circular arc and a
straight section as shown and
is attached to a hinge at A.
Determine by analysis the
value of # for which the wire

; D
is in equilibrium for the
indicated position.
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5.[87] A homogeneous body of revolution shown was
obtained by joining a hemisphere and a cylinder and
carving out a cone. A& 2 Wi 2800 kg/m’o]t.
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(b) @ AHzt &

A = (200 mm)(160 mm) = 32,000 mm?, =z = 100 mm
@ 9% 4

A= -7 (50 mm)? = -7,854 mm? , z = 100 mm
® u @
4 = %w (80 mm)? = 10,053 mm? z =0,

34 = 32,000 + (-7,854) + 10,053 (mm?) = 34,199 mm”
S(zA) = (100)(32,000) + (100)(=7,854) + (0)(10,053) = 2,414,600 mm’
v - @A) _ 2,414,600 mm’

= 70.60 mm = X = 70.6 mm
YA 34,199 mm?
= —, sina = 1
o R « 9
My, =0 = XL=0 = X(xL) =0
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—7r — rcosb
T

7= sina _ sin30° 3

=T T Ak T
z = —r sina - rcosf
- (3 L) - - .3
= (WT)(Q) r cost 27Tr r cost
— 1 2
2@L) = (=1 cost) r + (AL = cos®) mr - (=1 + rcos)Er = 0
2 T 2w 3
1 ™ 1
= (=r + + = = - =
(2r T 3r) cosf = 2r 57
2*% % 3
= cosf = 1 1T i - 3 = 0.3199
§+7T+§ 5“!‘57‘(’ 1+§7T

= # = cos 1(0.3199) = 71.34° = 6 = 71.3°



3. uy, = 0.30, a =35° W =0600N

(@) S vl 227k & o), vz, A AR

(b) A; ¢, = tan"'p, = tan"'0.30 = 16.70°
8 =a+ ¢, = 35° + 16.70° = 51.70°
P A7l H4& = PLR = ~=90°
#° = 180° - v — p = 180° - 90° - 51.70° = 38.30°

= 6 =90° - 0 =90° - 38.30° = 51.70° force triangle
= 0 = 51.7°

P = W cosf = (600 N) cos38.30° = 470.9 N
= P=471 N = P =471 N ~251.7°

(R = W cosp = (600 N) cos51.70° = 371.9 N)

() REAA ] 8§34 A=) 5 7HE, g A9 el o8 Ha p I of A48
TCAZRe] ofn] =) 5 7k, Pok Re] 24w W7F %9, P9 Re| 58470
(470.9 N) c0s38.30° + (371.9 N) c0s51.70° = 600 N
(470.9 N) sin38.30° - (371.9 N) sin51.70° = 0
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Fd, 4 = (0.750 m)(1.250 m) = 0.9375 m?

%(0.750 m) = 0.375 m

T

®
r]I.
b

4 = —%ﬂ(0.375 m)? = -0.2209 m?,

z = (0.750 m) - %(0.375 m) = 0.5908 m
>A = 0.9375 + (-0.2209) m® = 0.7166 m?
s(zA) = (0.375)(0.9375) + (0.5908)(-0.2209) m® = 0.22105 m°

Y(zA) 0.22105 m®

X = = = 0.3084 m = X = 0.308 m
YA 0.7166 m>
b) I, = %(o.750 m)(1.250 m)* = 0.4883 m*
L, = 7 20375 m' + (0.2209 m®) (0.750 m)” = 0.13202 m'
I, =1, - I,=0.4883-0.13202 m" = 0.3563 m" = I, = 0.356 m"'
I, . 4
k, = 4|~ = ,/M“lz = 0.7051 m = k, = 0.705 m
A 0.7166 m
(©) 1, = %(1.250 m)(0.750 m)® = 0.17578 m*
I, = £ ™0.375 m)* - (0.2209 m?) [—— (0.375 m)]?
y2 2 47 : 3r
+ (0.2209 m? [0.750 - i(0.375) ml? = 0.07929 m*
I, =1, - I;=0.17578 - 0.07929 m* = 0.09649 m* = I, = 0.0965 m*

Jo = I, + I, = 0.3563 + 0.09649 m' = 0.4528 m’ = Jy = 0.453 m*



. (@ a =0.400 m, b = 0.600 m, = 2,800 kg/m’

P
_ _ 14 30_ 2 53 _ 2 3 3
DOH my =pVy =0p (5 gﬂ'a) = gmap = o (0.400 m)*(2,800 kg/m>)
= 375.3 ke
@ A%, my = pVy = p (wa®b) = wa®bp = 7 (0.400 m)*(0.600 m)(2,800 kg/m?)
= 8445 kg
@ AL m, =V, = p (%m%) = %m%p = %w (0.400 m)*(0.600 m)(2,800 kg/m?)
= 2815 kg
I, = %ml @ = %(375.3 ke)(0.400 m)* = 24.02 kg - m’
_ 1 2 _ 1 9 _ 2
Ly = 5mya® = 5 (844.5 kg)(0.400 m)? = 67.56 kg - m
Ly = srmyd® = (2815 ke)(0.400 m)? = 13512 ke - m?
I =1,+ I,- I,=2402+ 67.56 - 13.512 kg - m* = 78.07 kg - m*
= I =781 kg - m®
I, = %ml @ = 2402 kg - m?

hy = pmad + S myb = (8445 ke)(0.400 m) + 5 (8445 kg)(0.600 m)’

= 33.78 + 101.34 kg - m? = 135.12 kg - m°

(32, = m, (3a>+48%) = <5(844.5 ke)[3(0.4007 + 4(0.600)° m’] = 135.12 kg -
I, = %m3(%a2+ b2) = (2815 ke) [ (0.400 m)? + (0.600 m)] = 67.56 kg - m”
I, =1, + I, - Iy =24.02 + 135.12 - 67.56 kg m® = 91.58 kg - m*
= 1, = 91.6 kg - m®
2 2 3 3
(b) ],;/'1 = '[yl - m1 d1 + m1 d2 dl = ga = §(04OO m) = 0.150 m

dy =d, + b =0.150 + 0.600 m = 0.750 m
= (24.02 kg - m? - (375.3 kg)(0.150 m)? + (375.3 kg)(0.750 m)?

= 24.02 - 8.444 + 211.1 kg - m® = 226.7 kg - m°

= 1, = 135.12 kg - m?
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- 2
- 1,5 + my d; = %mg(aQ-F%bQ) + my (%b) = %myf + %m3b2

%(281.5 kg)(0.400 m)* + %(281.5 kg)(0.600 m)*

6.756 +10.134 kg - m” = 16.890 kg - m*

(B, = %m3(3a2+2b2) = %(281.5 kg)[3(0.400)* + 2(0.600)* m*] = 16.890 kg -

I, = Iy + Iy — I = 2267 + 13512 - 16.890 kg - m? = 344.93 kg - m?
= I, = 345 kg - m®



