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13-26, . ‘At the instant shown the 100-Ib block A4 is
moving down the plane at 5 ft/s while being attached to
the 50-Ib block B. If the coefficient of kinetic friction is
wr = 02, determine the acceleration of 4 and the
distance A slides before it stops, Neglect the mass of the
pulleys and cables.

Block 4 ¢
3y 7100
4/ Th =ma —T-0.28 + 1«)0(5) ‘(EZE)“‘
AN
AZE < ma; Ny-100(3 ] =0 102 1b

Thus, (\\W I'a

T, —44=-3.1056a4 () A~W<o,z Ny

Block B : 3 ,\/
50
+TEF,,:may; HwSO:(—-—)Hn

Tz —50=1.553as (2)

Pulleys at Cand D :

vtzr -0 m-m-0  Peguse Hhe mass 07[ Pul{qs

=% & 1% ZeyO

Kinematics :

s

S0l

sa+2sc =1

sp+(sp—sa)=1" Tad 4Ta
sc+d+sp=d'

Thus,

ay = -2ac Te Te
2ap =ag

ac =—ap,

sothat a4 =as 4)

Sulving Fgs. (1) — (4} :
a, - ap= —1.288 fu/s?
T, =T, =48.01h -3

Thus,

a, =1.29 ft/ss  Ans

STTTTTTTT7T 7777

i+) V=15 +2a.(s—sp)
0= (57 +2-1.288) (s~

s=970ft Ans
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13-34. The boy having a weight of 80 Ib hangs uni-
formly from the bar. Determine the force in each of
his arms in ¢ = 2 s if the bar is moving upward with
(a) a censtant velocity of 3 ft/s, and (b) a speed of v =
(4t2) ft/s, where t is in seconds.

a) T=401b Ans

by v=47

a =8t
12T

80
+1 S Fo=ma,; 2T -80= 3—23(31)
Alr =25

Txm
7 =5991b Ans b

The 10-kg block A rests on the 50-kg plate B in
the position shown. Neglecting the mass of the rope and .E_
pulley, and using the coefficients of kinetic friction
indicated, determine the time needed for block A to slide
0.5 m on the plate when the system is released from rest.

Block A :

NIF =ma; No-100.8Dcos3° =0 N, =84.96 N

o BE =mag; = T+0.2(84.96)+ 100.81)sind0° = 10a,
T-66.04=~10a, (1)

Block B :

NIF, =ma,; Ny -34.96—50(9.81)cas30° =0

Ny = 5097 N

+f T, =ma,; - 0.2(84.96)—0.1(509.7) T + 50(9.815in30%) = S0y

177.28-T=50a, (@

S48y =1
Asy =-Asp
dy, = ~dp (3) M‘ 0'1* T

Solving Egs. (1) - (3)+ ¢ /Aé 9
ay = 1.854 m/s i e

a, =-1.854 m/s? T =8458N 50{?&)‘4 /‘)3 /

In order 10 slide 0.5 m along the plate the block must move 0.25 m:. Thus, So 43

(4} sp =31 +Sanm

-~ Mgy =As; +0.5 A

Sa
Asy, =-0.25m

I ¥3
H) sa =so 4 sant

~0.25 =040+ %(—LBSA)P

1= 3.519s Ans
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13-41 Block B rest on a smooth surface. If the coefficients of static and kinetic friction
between Aand Bare =0.4and = 0.3 respectively, determine the acceleration of
each of each block if someone pushes horizontally on block A with a force of (aF=61b,
(b) F=501b.

To determine whether block A will slide on block B, we need to:

1) determine the maximum acceleration am,, of block B that can be provided by the
static friction between A and B;

2) determine the acceleration Atogether assuming A does not slide on B;

3) compare amay and agether: 10

If amax >= agogether » block A will not slide on block B —oup

If apax < agogetner » block A will slide on block B M 7“{
yectioah ¢ A
N=G,=20lb
The static friction f, = Nx u, =20x 0.4 =81b N
The maximum acceleration of block B: 4, = S8 =8.587 ft/sec’
mg  30/32.2
a)
F 6 2 . :
Qrogether = = =3.864 ft/sec” <a__ = A will not slide on B
my+mg (20+30)/32.2 ‘
5ol
blb |
N «—# , } ‘_“;ﬂ%g&ﬁif?’
f
.
b) I
F 50 50(b
pogether = = =322 fi/sec’ >a,_ => A will slide on B
m,+my, (20+30)/32.2
20lb
200k L1 300h
AN s fo
Yo Ty 230 X0 b
Lolb “jf 7 — (X B s
et ‘ A b
Lﬁgﬁi . L, Bl 2 0
AT Sz 20000 b T
M0 (4 "

oy
V1A

f, =Nxu, =20x0.3=61b

ay=T -6 a4 p/sec
m,  30/32.2
_F—f, _ 50-6

=70.84 f /sec’

a,

m,  20/32.2
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i (13-66_/The 150-1b man lies against the cushion for

wluch the coefficient of static friction is u, = 0.5. {f he
rotates about the 7 axis with a constant speed v = 30 ft/s,
determine the smallest angle @ of the cushion at which he
will begin to slip off.

hovtzonotod, :
seortieal

fmmfh\(ﬂt'ton )‘nm /me :fome,

150
+~Zf =ma,, “ 332

(30)z \

+1 Y F =0, — 150+ Ncosh — 0.5N sint =0

_ 150

" cosd —~0.55in 8

con
(0.5 cos € + sin 9)150 150 ((30)
{(cosd - 0.5simg) 322 ’TLWM
I501b

6

0.5¢0s6 + sin 6 = 3.49378 cos @ ~ 1. 74689 sin 8 —{/"}S €@u

/‘S\N g = 47.5° Ans
N IWU

0.5

13-67. Determine the constant speed of the passengers
on the amusement-park ride if it is observed that the
supporting cables are directed at 8 = 30° from the
vertical. Each chair including its passenger has a mass of
B0 kg. Also, what are the components of force in the #, 1,
and b directions which the chair exerts on a 50-kg
passenger during the motion?

L
| Tg4my

v T 39

LSE = ma; S A
TEh = ma 7 + 6si030°

Tsin30° = 80(

+TSF = 0 Tcos30™ — 8H(9.81) = b5
’ 30(9.31)
T = 9062 N
[£3
= 6.30 m/s Ans RPNE
I S
IFE = ma,; F 50((6'30) ) = 283 N Ans g
R T S 7 B F
IE = ma, F =0 Ans I
o, D2
e G F A .
I = ma, £ - 4905 = ’
F, = 490 N Ans
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13-82.y The 5-Ib packages ride on the surface of the

eyor belt. If the belt starts from rest and increases to
a constant speed of 2 ft/s in 2 5, determine the maximum
angle 6 so that none of the packages slip on the inclined
surface AB of the belt. The coefficient of static friction
between the belt and a package is u, = 0.3. At what angle
¢ do the packages first begin to slip off the surface of the

f: | beltafter the belt is moving at its constant speed of 2 ft/s?
+ Neglect the size of the packages.
H ' vev tacs  2=0+a.(2); a = 1 fust ! as tiths®
j‘ \3 5lb ,
= :\ZF;:M,'; N-S5cos6 =0 ) 5 A
4 5 ,
IF. = e} V3N - Ssi =
vd ma 0 sing 32‘2(1) 2)
038

Solving Egs.(1) and (2) yields :
Solving Eqgs.(3) and (4) yields :

8=15.0° Ans Sk
L] ¢ )
.| N=am 2 ¢=126 Ans
4 For circular motion M= JéL)" SN N=3.641b
!. K 3 / N
».e IF =ma: 5 - =_5__(}f_)
: Y SestN =0 e
$ /
) k NEF =ma,;  Ssing-0.3N=0 (4)

Dot how fo solve egs (1) and (2)
Sved) N=500sp , Subshtate uth O

0.3x5C050 ~5Sin g = &%

D 115056 =55mp t 507

spuwre both sile of tha abme By
2.25006'6 =256 — 155 Stf+0024
Sabshitute [« Sindg info cos’s

% 26~ 2.25510 255G - (.555np+ 0,024
Solve the q}mdm‘-tc &g uation about ShP

Sing = 02587
76=15°
¢ con be. solved from eguetin (3) ad (4 in dhe wme 2y
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*13-88.  The boy of mass 40 kg is sliding down the spiral
slide at & constant speed such that his position, measored
from the top of the chute, has components r = 1.5 m,
0 = (0.7¢) rad, and 7 = (—0.5r) m, where ¢ is in seconds.
Determine the components of force F,, ¥;, and F, which
the slide exerts on him at the instant # = 2 s. Neglect the
size of the boy.

T L S R A

£5 s

r=15 6 =0.7r z=--0.5¢ ?
Foeal =) 4 =07 2=—0.5
#=0 i=0

a, =7 —r@)? =0- L50.7 = ~0.735
49.81)N

g =ré £2¢9 =0
g, =%=0
L2 —

Y F =ma; F,=40(-0.735) = 204N Ans

L
P 2
&

Y F = may F =0 Ads
Y F emas F~409.81) =0

Fo=392 N Ans

13-89. 'The girl has a mass of 50 kg. She is seated on the
horse of the merry-go-round which undergoes constant

rotational motion § = 1.5 rad/s. If the path of the horse
is defined by r=4m, z = (0.5 sin 6) m, determine the
maximum and minimum force F, the horse exerts on her
during the motion,

8215 0=0 .
i S0@.90N
2=0.55i00  2=05c0s88 7 =—0.55in88 +0.500809

+TLF =ma;; E -50(9.81):50[—0.53in8(1.5)2+0] @

F, = 490.5-56.25sin8 %\
Max. when siné = -1, (F)max =547N  Ans Ié/{

Min. when sinf=1,  (FJma <434N  Ans R

13-90. The 0.5-Ib particle is guided along the circular  » = 2(0.5cos8) = I cos® ("“ﬂm QL . B
path using the slotted arm guide. If the arm has an . P()a\h\”\ md.o( 0.5 m
“angular velocity # = 4 rad/s and an angular acceleration r r=—sinfd A

9 = 8 rad/s? at the instant & = 30°. determine the force of ) . A-E) )
the guide on the particle. Motion occurs in the horizontal (e Ecesii gt inRs

. , e
plane. ALY =30°, & =4 rad/s and § = 8 rad/s’ \ 30° 7 (‘/z\,rc,{q
- _ B

e r = lcos 30" = O.R660 ft B F
~’/> = F = —sin30°(4) = -2 fus F;,'\fm ()M'( MM +O
@/ 0()95 § ¥ = — cos 30°(4)? — sin 30°(8) = —17.856 /s’ “H‘(L bw(
AC:: a, =F —r6® = —17.856 — 0.8660(4)" = —31.713 fus?
p— ay = 18+ 274 = 0.8660(8) — 2=2)(4) = ~9.072 (v’
05 .
AL man = Neon 30" = 55 (<3L713) N = 0.5686 1o L

0.5
+5 Y Fe = mag;  F - 0.56865in 307 = 5-2—5(—0.072)

F=01431b Ans
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The particle has a mass of 0.5 kg and is confined
to move along the smooth horizontal slot due to the
rotation of the arm OA. Determine the force of the rod
on the particle and the normal force of the siot on the
particle when 8 = 30°. The rod is rotating with a constant
angular velocity 6 = 2rad/s. Assume the particle
contacts only one side of the slot at any instant.

o s novmol 10 e
r= 05 = 0.5secO (h\ﬂdn‘rh‘dc,ﬂj }JOS)\'HWL WOA’) droM bw\,

cos@
<raayN
. %05(76‘) -
r=0.5sec Otan 06 F 3
F=0.5 {[(secetaneé) tam9+s.ec¢9(s.ec2 99)]9+sec0tan05}
1]
2 -2 3 -2 o i

=O.5[sec{9tan 06" + sec’ 06 +se(:01an00] K

R
When 0 =730°, 6 =2rad/s and 6 =0 -:fmm Mwﬂ Mrwvé‘fo
r=0.5sec30° = 0.5774 m %& Q&HL

r=0.5sec30°tan30°(2) = 0.6667 m/s
7= 0.5] sec30°tan’ 30°(2) +sec’30°(2) + sec30°tan30%(0) |

= 3.849 m/s”

4 == =3.849—0.5774(2)% = 1.540 m/s’
a4y = r6+ 270 = 0.5774(0) + 2(0.6667)(2) = 2.667 m/s’
BF =ma;  Ncos30°—0.5(9.81)cos30° = 0.5(1.540)
N=579N Ans
NEF, =mag;  F+0.5(9.81)sin30° - 5.79sin30° = 0.5(2.667)

F=178N Ans
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