CANKAYA UNIVERSITY - MECHANICAL ENGINEERING DEPARTMENT

Due Date: 1°" Lecture Hour of Week 7

PROBLEM 3/43

-

ME 204 - DYNAMICS - SPRING 2013
HOMEWORK 2
KINETICS OF PARTICLES
With the blocks initially at rest, the force P is increased slowly from
zero to 260 N. Plot the acceleration of both masses as functions of P.
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T PROBLEM 3/45 The system is released from rest in the position shown. Calculate the
I tension T in the cord and the acceleration a of the 30-kg block. The
\[ small pulley attached to the block has negligible mass and friction.

i (Suggestion: First establish kinematic relationship between the
accelerations of the two bodies.)
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| A pilot Hies an airplane at a constant speed of GO0 ]
I PROBLEM 3/65 km/h in the vertical circle of radius 1000 m. Caleu- I
fo‘e, late the force exerted by the seat on the 90-kg pilot I
4 at point A and at point B 5
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\\ PROBLEM 3/74 The robot arm is elevating and extending simulta- H
| neously. At a given instant, ¢ = 30°, ¢ = 40 deg/s, ]
| i = 120 degis®>. | = 05 m, | = 04 mjs, and | = ]
| ~0.3 m/s”. Compute the radial and transverse forces ]
“ F, and F, that the arm must exert on the gripped H
“ part P, which has a mass of 1.2 kg. Compare with H
L, the case of static equilibrium in the same position. Pl
|

s\ ]
| ]
l ]
L ]
L ]
L ]
) ]
) ]
) ]
I g !
i |
) ]
1,[ / ]
| |
I o 6 = 30° [
I r . 1 ]
I \ - =40 ( m)'-' 0.698 radfs |

I \ it o
“ : P/G/ 6= |2°(—|§:)=2'03 md‘sz ]

| o €= L25 m ]

‘ r= 0.4mfs 1
] 1.2(2.80)= (LTIN -3 mis fﬂ
| z ]
| ZF=ma,: Fr = 111SIin30° =1.2]-0.3 - n.zs(o.ws)] ]
I

: ZFo=mag: Fo—11.77cog 30" = 1.2] 125 (2.0%) !

I |
I ]
Fs = 14.00 N ]
L \ l
I For sStaie cayy SE qg =a¢ =0 ¢ o taw

(F) = 5% N, (F)ge = 1010 N i

‘\ 4/12 oH




I PROBLEM 3/127

The 150-kg carriage has an initial velocity of 3 m/s down the
incline at A, when a constant force of 550 N is applied to the
hoisting cable as shown. Calculate the velocity of the carriage
when it reaches B. Show that in the absence of friction this
velocity is independent of whether the initial velocity of the
carriage at A was up or down the incline.
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PROBLEM 3/135 The 6-kg cylinder is released from rest in the posi-
tion shown and falls on the spring, which has been
initially precompressed 50 mm by the light strap
and restraining wires. If the stiffness of the spring
is 4 kN/m, compute the additional deflection § of
the spring produced by the falling cvlinder before it
rebounds.
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i The collar has a mass of 2 kg and is attached to the I
| PROBLEM 3/158 light spring, which has a stiffness of 30 N/m and an I
| unstretched length of 1.5 m. The collar is released |
“ from rest at A and slides up the smooth rod under ]
4 the action of the constant 50-N force. Calculate the s
:‘ velocity v of the collar as it passes position B. &
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‘ Calculate the maximum velocity of shder B if the H
I PROBLEM 3/166 syatem i8 released from rest with x = y. Motion is I
\\ in the vertical plane. Assume friction 1= neghmble. H
\\ The sliders have equal masses. H
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},% PROBLEM 3/199 The cart is moving down the incline with avelocity vp=20 m/s at A
‘ t=0, at which time the force P begins to act as shown. After 5 H
|

\‘ seconds the force continues at the 50-N level. Determine the H
\\ velocity of the cart at time t=8 s and caalculate the time t at H
\\ which the cart velocity is zero. H
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PROBLEM 3/213

The simple pendulum A of mass m, and length / is suspended
from the trolley B of mass mg.If the system is released from
rest at 6=0, determine the velocity vz of the trolley when

0=90°. Friction is negligible.
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\\ PROBLEM 3/228 The two spheres of equal mass m are able to slide %
I along the horizontal rotating rod. If they are ini- ]
| tially latched in position a distance » from the ro- ]
| tating axis with the assembly rotating freely with ]
“ ann augular velocity ey, deterimime tane new anguia H
“ velocity w after the spheres are released and finally I
%% assume positions at the ends of the rod at a radial &
\‘ distance of 2r., Also find the fraction n of the initial H
\‘ kinetic energy of the svstem which is lost. Neglect H
\‘ the small mass of the rod and shaft. T‘
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PROBLEM 3/238 The assembly of two 5-kg spheres iz rotating freely

about the vertical axis at 40 rev/min with @ = 90°. If
the force F which maintaing the given position is in-
creased to raise the base collar and reduce # to G0°,
determine the new angular velocity w. Also deter-
mine the work U done by F in changing the configu-

ration of the system. Assume that the mass of the
arms and collars 15 neginginle.
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