*13-24. At a given instant the 10-Ib block A4 is moving
downward with a speed of 6 ft/s. Determine jts speed
2 s later, Block B has a weight of 4 Ib, and the coefficient
of kinetic friction between if and the horizontaf piane is
M = 0.2, Neglect the mass of the pulieys and cord.

Block A :

+J'£F;=ma,: 10 - 2T = —q
Block B :

: : T 020 = —
—XEF = mg; =T+ -2.()—32‘2“:
25, 45y =1

2q, = —ay

Solving;

T=3138b “T‘D[ﬂ

10:403 fi/s®

LA

ay = —20.81 f's®

+hv, = (v,);, +a,r se

v, = 6+ 10403(2) = 268 ft/s Ans

Sa

13-25. Determine the required mass of block A so that
when it is released from rest it moves the 5-kg block B
0.75 m up along the smooth inclined plane in =2 s
Neglect the mass of the pulleys and cords.

1 .
Kinematic : Applying equation s =5y + vyr+ i"r‘z: we have

‘ 1
( +) 0.7smo+0+5as(2’) ag =0.375 m/s

Establish the position - coordinate equation, we have

sy +(50 ~sp) =1 3s,—s55 =1 T 7.7
Taking time derivative twice yields
3y -ag =0 o {n CZA
From Egq.[1],
3, ~0.375=0 g, = 0,125 m/s*
Equation of Motien : The tension T developed in the cord is the same
throughout the entire cord since the cord passes over the smooth pulicys. 3 o,
q.81 %
From FBD(b),
@)
+EE. =ma,;  T-5{9.81)sin 60° = 5(0375) T B98N
T=4435N P
&L
From FBD(a) , . ¥
+TEE =ma;  3(44.35) -9.8im, = m, (=0.125) )\> \a
m, = 13.7kg Ans Ng 4
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13-6%. The ball has a mass of 30kg and a speed v =
4m/s at the instant it is at its lowest poini, #=0°.
Determine the tension in the cord and the rate at which
the ball’s speed is decreasing at the instant 8= 20°.
Neglect the size of the bafl.

» '
+NEE, = ma,: 1—30(9.81)(:059:30[:

+/£F, = ma,; ~ 3¢9, 8)s5in0 = 30a,

a, = —9.81 sinf

a, ds = vdv Since df = 4 406, then

~9.81 [ sint (448 = v v
n X 4
o1 i
Lear doap
9.81(4) coseL S0 -5

I
39 24(cosf— 11+ 8= Svl

A =200 Zot§.7hMd
v=73.357 m/fs
& =~336mis* =336 mis’ Ams
T=361N Ans
13-70. The package has a weight of 5 b and slides down
the chute. When it reaches the curved portion AB, it is
traveling at 8 fi/s (6 = 0°). If the chute is smooth,
determine the speed of the package when it reaches the
intermediate point C (@ = 30°) and when it reaches the
horizontal plane {# = 45°). Also, find the normal force
on the package at C. :
VI mat seos = -
+/ I =ma. Scosg = o-q $
& = 3Z2cos¢ &5
3 ¥ &
AZE = ma,; N - Ssimg = i_i(ﬁ)
vdv = g dy 5l M
[vav = [* 3220088 20d8)
5 45"
E 2 1 8 = . inds5°
Iv_i() = 644(sing — sin43%)
Atg = 45° 4 P = TS,
ve = 19933 ftfs = 19.9 ft/s Ans
e =780 Ans

Atg = 45° + 45° = 90°

vy = 210 ftfs Ans




13.73. 'The {1.8-Mg car is traveling over the hill having the
shape of a parabola. If the driver maintains 2 constant
speed of 9 m/s, determine both the resultant rormal force
and the resultant frictional force that all the wheels of the
car exert on the road at the instant it reaches point A.
Neglect the size of the car, )

dx
A pointAis given by

&
Geometry : Her, 2 = ~0.00625x and H;-f- = —0.00625. The slope angle

tan &= %I =-{.00625(80) @=-2657°

xmi0m

and the radius of curvature at point A is

[+ @pid? TR 14000625277 .

Tdyidt]l 000625 amge  0IT

Egaation of Mofion : Here, g, = 0. Applying Fq.13~ 8 with § = 26.57° and
p = 323,61 m, we have

IF = ma,; 800(9.81)5in 26.57"-—1?= 800(0)
£w3509T3N = 351 kN - Ans
SE =ma,; BOO(9.81)cos 26.57° ~ N = 800{ .
n =M : - ="\ 261
N=gT206TN=6T3kN Ans

¥

=20(] - £
¥=20(- L0

—

8ooc9-g; N

1374 A girl having a mass of 25 kg sits at the edge of
the merry-go-round so her center of mass G s at a
distance of 1.5 m from the axis of rotation. If the anguiar
moiion of the platform is slowly increased so that the
girl’s tangential component of acceleration can be
neglected, determine the maximum speed which she can
have before she begins to slip off the merry-go-round.
The coefficient of static friction between the girl and the
merry-go-round is u, = 0.3,

vi
I;z}: = mag,; 03(24525) = 25(1—5)
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13-75. The 10-lIb suitcase slides down the curved ramp
for which the coefficient of kinetic friction is p = 0.2.1f
at the instant it reaches point A it has a speed of 5 ft/s,
determine the normal force on the suitcase and the
rate of increase of its speed.

I

v= o1
&
o angeir]  =-15 8=-56.31°
dy 4 Jxzeb
dv 1
e
{ et R
1+(—#):| 273
&) | [P LR
o= dz“"l = |1| =23.436
dxt 1

' 10y (5
s/ EF iy N 10005631 = ('ﬁi)(ﬁ“&s—s} )2
N=5.8783=5881 Ans /

10
NIE =ma ~0.2(5.8783) + 10sin36.31° = (?2""5)“’

4 =230fUss  Ans

$6, 207

*13.76. The 2-kg spool § fits loosely on the inclined rod
for which the coefficient of static friction is u, = 0.2. If
the spool is located 025 m from A, determine the
-minimum constant speed the spool can have so that it
does not slip down the rod. o= 025(55) - 02m

b
I

AHIBN
+ 3 4 Ll
1—2&1 =Mmg,, N,[E) - 0.2”,(-5) = 2(-63) o2ns ]
4 3 Mg
. +TER=mai N+ 02N -2A%ED =~ O '
27
- N, =2L3N
v = 0.969 mis Amns
13-77. The 2-kg spool § fits loosely on the inclined rod
for which the coefficient of static friction is p, = 02. If
the spool is located 0.25 m from A, determine the
maximum constant speed the spool can have so that it P N
does not slip up the rod. £ =035 =0
2 . ) 29.500 N
- : z oy =
CEE =mai N3+ 02N = Agz)
TEF s 4 3 ANS 4,
#1ZR =mag; N5~ 0.2N,(§) ~2%81) = 0 o.2M, ®

N, = 2885N

v = [ 48 m/s Ans
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13-103. The collar has a mass of 2 kg and travels aiong
the smooth horizontal rod defined by the equianguiar spi-
rai r = (e”) m, where 8 is in radians. Determine the tan-
gential force F and the normal force N acting on the
collar when & = 90°, if the force F maintains a constant
angular motion 6 = 2 radfs.

.‘
1l
ny
-

o 45°
=8

F =M + 8
AL6 = 90° Ne 4 F

8 = 2 radfs

.

=40

r = 4.8105

F=9.6210

F=19.242

@, =F —r(§)? = 19.242 — 4.8105(2)2 = 0

ay = rf + 246 = 0 + 29.6210)(2) = 38.4838 m/s?

w g fe" = |

.
’ [Ell]l,ﬂ' == ar
(%
¥ = 45°
+1 3 F =ma,; — Necosd5® 4 Feosd5® = 2(0)
LS Fy=mag: Fsind5" + Nesind5° = 2(38.4838)
Ne = 544N Ans

F=54N . Ans
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13-109. The collar, which has a weight of 3 Ib, siides
along the smooth rod lying in the horizontal plane and
having the shape of a parabola r = 4/{1 — cos #), where
8 is in radians and r is in feet. If the collar's angular rate
is constant and equals 8 = 4 rad/s, determine the
tangential retarding force P needed (o cause the motion
and the normal force that the collar exerts on the rod at
the instant & = 90°,

r=

4

" T-cos8

—4xing @
P —
(1 —cosd)?

L 4tin8 B —dooe@ (B)°  Bewi &
TS —emey (F—cos®)r  (I-cosfP
At@ =90, 8=4 6=0

re=4q

LT

Fo=128
& = F - r(8 = 128—4(4f = 64
g =0+ 2 = O+ 2A-16(4) = — 128

-

o

4

1—vosd

—Asind

98 " (1—coso?

my =

—_—m

[&5)

4
Tocme?
T

(eIl PYETS

wo= -45° = 1350

3
= . i d5® — = I,
+TEE = ma: P 3indg5° — N cos 4 3 {64)

=— = —f

W
+— IF, = md, —Pcosd5® — N sinds® = {~128)
322

Solving,

P=1281b

N=42hb

13-E10. The pilot of an airplane executes a vertical ioop
which in part follows the path of a cardioid, r = 600{1 +

cos 8) ft, where #is in radians. If his speed at 4 (8= 0°)

is a constant vp = 80 ft/s, determine the vertical force the

beit of his seat must exert on him to hold him to his seat

when the plane is upside down at A, He weighs 150 1b.

See hint related to Prob. 13-108,

7= 600K +cos M0 = L1200t

¥ = —600sin@8lg0- =0
: . 2 .2
r = ~600s5m 68 — 600cos 66 [hm = ~ 6008
2 a2
vf, =r +(r6)
. o
(80) = 0+(12009) 6 = 0.06667
v, = 1F +2(r9)[r9+ré)
C=0+0+2-98 8=0

) 2
a, =r—rf = —600{0.06667) — 120040.06667)% = -8 i/

ag=rf+2r6 =040 =0

+TEF = ma,; N—tS{l:G;%)(—S) N=1131b Ans
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