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2.[473 1 The coefficients of friction between the block
0.30 and y, = 0.25.

The mass of the block is 40 kg and the inclination

and the inclined surface are p, =

angle of the surface is 50°. In order to keep the

block from moving down, a force P is exerted as
shown. Draw a free-body diagram and determine the
smallest magnitude of P required to maintain in

equilibrium. (Hint: Use the angle of friction.)
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g8 3= 2013 sh7|2Ad (ORh) o '/

(b) A= [ @ w3 WY, Mo ]

(c) A= [ @ 31d &5, Mo ]

2. W = (40 kg)(9.81 m/s?) = 392.4 N
p, = 0.30, = 0.25
= ¢, = tan 1(0.30) = 16.70°
Po =77 AA

= P 1R
B3 =6 =90° - (40° + 16.70°) = 33.30°
P = W siné
= (392.4 N) sin33.30° = 2154 N = P =215N

3. p4, =030, =025  W=225N, a=0.8
o

m
@ % 24, 77 29, A2 28 > FAFA 94 = 24 9%

SL = 6a + %(%a) = (6 + g)a = 7571 a = 7571 (0.8 m) = 6.057 m
Sz L) = 2(% (a)+ (a)(2a) + a—%‘z) %m) = (2 + %)aQ = 3.571 (0.8 m)? = 2.285 m?
T 2
(2+—)a
x - Zel) _ 2] 204717 a = 04717 (0.8 m) = 0.377 m
3L m
(6+—)a
2
y a
«<—>
(b) FA:/’LSNA’ FB:/'LSNB (NAiNB)
'SF, =0, Ny + Ny- W=0 P
/[ lW a
= Ny, + Ng=W X
SXF, =0, P~ F, - Fy=0 N --
= P:FA+FB=N’8NA +/J“SNB ?
a
=us (NA+ NB)=:u’s w
B

(0.30)(225 N) = 67.5 N F:—T— ‘—T‘FB
N Ni

(o) FolAel= &3+ N, =0, F; =0

S h= (a— })% — (0.8-0.377 m) ngNN

-\ W < W a— X 0.8—0.377Tm
Hs

= 1.410 m hya = 1410 m

= m = 0.30 = 1.410 m)




4. ¢ = 20 mm

(a) A4 = (4a)® + 2

— l71'&2) = (16 — 7)a*
2
= 12.86 ¢ = 12.86 (20 mm)? = 5,144 mm?

S(yA) = (0)(4a)* + (o)(_ %mg) + (94 — %G)(_ %Mz) _ _(W B ;)ag

= -2.475 ¢® = -2.475 (20 mm)® = -19,800 mm®

Sy 16— = -0.19248 a = -0.19248 (20 mm) = -3.85 mm
—7)a

(b) Iy = 5 (a)a)® = Sa' = 21.333 o' = 21.333 (20 mm)' = 3.413x10° mm'

Ly = gma' = 03927 o' = 0.3927 (20 mm)" = 62.832x10° mm’"

_ 1 4_(l 2)(i)2+ 1 2)( A)Q
1.5 Ta ma a 5 Ta 2a 37

e [ - (e8] - (- 8
87ra + 27ra (4a%) 27ra 37ra 87r 3 a
= 4.009 o* = 4.009 (20 mm)* = 641.440x10° mm*
o =%4_i4_(1_7_§)4=(_2)4= i
I, =1, - 1, - L4 3 @ gna g™ 3)a 24 1 7|a 16.93 a

= 16.93 (20 mm)* = 2.71x10° mm*

A . 4
(© k, = | = = [P _ 147 0 = 1147 (20 mm) = 22.9 mm
A 12.86 a

A 2.709 x 10° 4
(= k, =\ = \/ 709 03 mm2 = 22.9 mm)
A 5.144 < 10° mm

i




5. @ #EWA|, @ 971%
(@ @ V, =abe = (0.05 m)(0.05 m)(0.15 m) = 0.3750<107° m®

-1 _1 -
y = 5¢ 2(0.15 m) = 0.075 m

@ V, = nr* L = 7(0.025 m)* (0.076 m) = 0.1492x107° m?

y = 0.075+0.050 m = 0.125 m
SV = (0.3750 + 0.1492)<107% m® = 0.5242x107° m®
>(y V) = [(0.075)(0.375) + (0.125)(0.1492)]x107 m*

(yv) 46.78 10" % m*

Y = = . = 0.0892
XV 524.2x10 % m?® m

524.2x107% m?
46.78<107% m*

(b) m; = p V; = (7,500 kg/m®) (0.3750x107° m®) = 2.8125 kg
my = p V, = (7,500 kg/m?) (0.1492x107° m?) = 1.1190 kg

L= i+ %mlcz = (P +4¢) = -(2.8125 ke) (005 m)? + 4(0.15m)’]
= 21.68%x107° kgm?

I, = %mQ 2+ myd? = m, (%ﬁ + d?) = (1.1190 kg) [%(0.025 m? + (0.125 m)?]
= 17.83%x107% kgm?

I, =1, + I, =(21.68 + 17.83)x107% kgm*® = 39.51x107 kgm?

= I = 39.5%107"° kgm?

b= om0+ 1) = %(2.8125 kg) [(0.05 m)* + (0.05m)?]

(c) T

~
I
|
E
IS
+
|
3

= 1.1719x107® kgm?

1 1 1 1

1, = [Em2L2 + ZmQTZ] + de; = my (EL2 + ZTZ + dyz)
= (1.1190 kg) [%(0.076 m)* +% (0.025 m)* + (0.025+0.038 m)?]
= 5.1548%107 kg'm?

I, = I, + I, = (1.1719 + 5.1548)x10™ kgm® = 6.3267x10"° kgm’

= I =6.33x10"° kgm®



