[image: image1.jpg]12174, Determine the constant speed at which the
cable at A must be drawn in by the motor in order to

hoist the load at B 15 ftin 5 s.

s o
dsy +s, =1 . T
445y = -43, S
Ay = -y,
P —

1%

Vo= 12805 A





[image: image2.jpg]12:178. Determine the displacement of the block at B
if A is pulled down 4 ft.

25, +25c =}
Asy = - Ase

st =h

2083, = Ase
Thus,

2088y = - A3,
285 = -4

Ay =-20=20T





[image: image3.jpg]12-182. If block A is moving downward at 6 ft/s while
block C is moving down at 18 ft/s, determine the relative
velocity of block B with respect to C.

Sut 25 +5c =1

64205 +18=0

=12 fus = 12 fs

= +ugc M

' s, 3
=08 4]+ [vs/c 11 iL S ic

¢ =30 fis Ans





[image: image4.jpg]12-195. Sand falls from rest 0.5 m vertically onto a
chute. If the sand then slides with a velocity of ve = 2 m/s
down the chute, determine the relative velocity of the
sand just falling on the chute at A with respect to the sand
sliding down the chute. The chute is inclined at an angle
of 40° with the horizontal.

(+T) A =al+2aca —5a1)
Vi =0+2(-9.81)(0.5-0)
va=-3.1321 m/s
Vo= VetV
~3.1321) = 2 cosd0°% = 2 5ind0% + (varc)e i+ ey §
0= 2c0840° + (vasc)e
~3.1321 = =2 5ind0° + (varc )y

Solving,

(varc), =~1.8465

Varc = {(~1.5321)" + (~1.8465)! = 2.40 m/s Ans

(1.8465

e:w‘km):sn * 7 Ams

Ye

1582 myye

1. P4L5wmy




[image: image5.jpg]12198. At the instant shown, cars A and B are traveling
at speeds of 30 mi/h and 20 mi/h, respectively. If A is
increasing its speed at 400 mi/h? whereas the speed of B oy ey,
is decreasing at 800 mi/h% determine the velocity and

acceleration of B with respect to A. = 13333) + (8001 = (400] + [(Gyia),) + [(@pu0),)

A il 4 - 1
(5) 13333 cos30° + 800 sin30° = — 400 + (dy0),
30°
B (Gara), = 19547
03 mi
72 =20 miM (+T) 13333 5in30° - 800 cos30° = (aga),
3 (@gra), = —26154 = 26.154 L

) = 30 mifh +—f

(agn) = /(95477 + (26.158)

Gyya = 1955 mim’ Ans

128154
0 = w353 =0T Ans




[image: image6.jpg]*12-208. A man can swim at 4 ft/s in still water. He
wishes to cross the 40-ft-wide river to point B, 30 ft
downstream. If the river flows with a velocity of 2 ft/s,
determine the speed of the man and the time needed to
make the crossing. Note: While in the water he must not
direct himself towards point B to reach this point, Why?

Relative Velocity :

v,

Vs
PR Sy ]
50n i+ 50 = 2 dsin B+ dcos 6]

Equating the i and j components, we have

)]

2
Sobving Eqs. 1] and [2] yiekds
0=13.29°
vy = 4.866 s = 4.87 fUs Ans
Thas, the time ¢ cequired by the boat 0 ravel from point A 1 B is
R e Ans

4866

In oder for the man to reached point B, the man has o direct himself at an angle 6
=13.3° with  axis.





[image: image7.jpg]*13-4. The van is traveling at 20 km/h when the 20 knvh
coupling of the trailer at A fails. If the trailer has a mass of et
250 kg and coasts 45 m before coming to rest, determine
the constant horizontal force F created by rolling friction
Wwhich causes the trailer to stop.

20(10%)

km/h —
4 3600

5.556 m/s 250981 N

(€) v =13 + 2a,(s — 50)

3 N
5.556 + 2(a) (45 — 0) Q U?U

a=-03429 m/s* = 0.3429 m/s? —

0

SLF =ma; F=2500.3429) =857 N Ans




[image: image8.jpg]13-7. The 500-kg fuel assembly for a nuclear reactor
is being lifted out from the core of the nuclear reactor
using the pulley system shown. It is hoisted upward with a
constant acceleration such that s = 0 and v = 0 when 1 =
0, and s = 2.5 m when 1 = 1.5 5. Determine the tension
in the cable at A during the motion.

par

1
(1) s =50+ ut + 5. 1

“t
25=0+0+ %(a)u.sﬂ
500(9.81) N
a=2222 mis’

+t L F,=ma,: 2T — 500(9.81) = 500(2.222)

T = 3008 N =3.01 kN Ans




[image: image9.jpg]13-10.  The crate has a mass of 80 kg and is being towed
by a chain which is always directed at 20° from the
horizontal as shown. Determine the crate’s acceleration
int =2 s if the coefficient of static friction is p, = 0.4
and the coefficient of kinetic friction is s, = 0.3 and the
towing force is 7 = (9012) N, where ¢ is in seconds.

Equations of Equilibrium: At t =25, T = 90(2°) = 360 N. From
FBD(a)

++ 3 F, N +3605in20° - 80(9.81) =0 N =66167 N

3YF 360c0s20° — F, =0 Fy =33829N

Since  Fy > (Fy)max = 11N = 0.4(661.67) = 264.67 N, the crate
accelerates.

Equation of Motion: The friction force developed between the crate
and its contacting surface is F; = uN = 03N since the crate is
moving. From FBD(b),
+1 L Fy =may; N —80(9.81) + 360sin20° = 80(0)
N = 66167 N
LY Fo=ma; 360c0s20° — 0.3(661.67) = 80a

a =175 ms Ans





[image: image10.jpg]13-17. The speed of the 3500-Ib sports car is plotted
over the 30-s time period. Plot the variation of the traction
force F needed to cause the motion.

Kinematics: For 0 <t <10 s.

= {61) fis. Applying equa-

dv
tion @ = —, we have
dr

dv
a=—=61fUs
=5 s

For 10 <t <30s, v ={r+50) fs. Applying

=10~ 30-10

. dv
equation a = -, we have

dv A
— =11us
a= o 5

Equation of Motion:
For0<t<10s

+ 3500
o e it —652
S Fo=ma; F (32‘2)1(\) 6521b Ans

For10<t<30s

b 3500
- = v F=|5= =109 Ib
LFo=ma, (32_2)“) Ans

109

1s)
10 30




[image: image11.jpg]13-22. The 10-b block A is traveling to the right at
4 = 2 ft/sat the instant shown. If the coefficient of kinetic
friction is . = 0.2 between the surface and A, determine
the velocity of A when it has moved 4 ft. Block B has a
weight of 20 Ib.

Block A i) lofb
EEF =ma:  -T+ m i

D.207)= 20
Weight B N=1olb

T T

+LZF =ma,; 20-2T @
Kinematics

% :
Sa+2sp =1
w=-2 (3 20/

Solving Eq.s (1)~ (3)

a,=-17.173 s’ 0y =8.587fUs’ T=7331b

V= +2,(s-5)
V= (27 +2017.173)4-0)

v=119fs  Ans





[image: image12.jpg]13-29. The 400-kg mine car is hoisted up the incline using
the cable and motor M. For a short time, the force in the
cable is F = (32001%) N, where  is in seconds. If the car has
an initial velocity v, = 2m/sats = Oand/ = 0, determine
the distance it moves up the plane when 1 = 25,

AEE. =ma.; 32000 -400(981) () =400a  a=87- 4616

& =adt
Avo(9.8)

av=. (88 -4s16) &t Mg

"5

=2.667° - 461642

Jods=1 (2667 -4616042) ar

s=543m Ans




