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1- Solve the problems on this question booklet in the given space.
2- Use the scratch booklet before writing on the question booklet.
3- The scratch booklet will not be collected and will not be graded.
4- Neatness and clarity are important in grading.

PROBLEM 1: 20% X
A particle of mass m moves with negligible friction on a horizontal surface and is connected to a e
light spring fastened at O. At position 4 the particle has the velocity v4 = 4 m/s and direction as _ . hJJ
shown. At position B the particle has the velocity vy as shown. The spring constant is 120 N/m. 19

1. Draw the impulse and momentum diagrams for the particle. (10 pts.)
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PROBLEM 2: 25%

The 3000-kg anvil 4 of the drop forge is mounted on a nest of heavy coil springs having a
combined stiffness of 2.8 X 10° N/m. The 600-kg hammer B falls 500 mm from rest and strikes
the anvil, which suffers a maximum downward deflection of 24 mm from its equilibrium
position.

1. Find the initial deflection of
the springs at equilibrium
due to anvil weight.
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4. Find the height 4 of rebound of the hammer and the coefficient of restitution e which
applies. (10 pts. @ 5 pts. each)
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PROBLEM 3: 25%
PART I (12 pts.@ 2 pts. each)
' A car mechanic “walks” two wheel/tire units across a horizontal floor as shown. He walks with
: constant speed v and keeps the tires in the configuration shown with the same position relative to
his body. If there is no slipping at any interface and the radius of both tires is », determine (in
terms of v and r the following:

1. The angular velocity of the lower tire (magnitude and direction)

va =V SWrA . W= v Q Ans. Cw
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The angular velocity of the upper tire (magnitude and direction)
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3. The velocities of points 4, B, C, and D. (magnitude and direction)
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PROBLEM 3 CONTINUED:

PART II (I8 pts.)

The rear driving wheel of a car has a diameter of 650 mm and has an angular speed N of 200
rev/min on an icy road. If the instantaneous center of zero velocity is 100 mm above the point of
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contact of the tire with the road:

1. Determine the velocity v of the car.(B pts.) l/
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PROBLEM 4: 30%
The triangular plate ABD has a clockwise angular velocity of 3 rad/s and link O4 has zero
angular acceleration for the instant represented.

1. On the given figure locate the I C of zero velocity of plate ABD.(Spts.) (=) point C .
2. Find velocity of points 4 and B.(5pts.)

VA= wpasp YAlre = 'B(ﬂ'\ = J'!Z.w/;/’{ Py

Ve = W Fe/re = .3) ,n/j — s

3. Find the angular velocity of links OA4 and BC. (Spts.)
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5. Determine the angular acceleration of the plate ABD for this instantm L_J/} %
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