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90 MnWTES OPEN BOOK QUJZ 
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% 2 
A particle of mass m moves with negligible friction on a horizontal surface and is connected to a 8 
light spring fastened at 0. At position A the particle has the velocity vA = 4 mls and direction as .f 
shown. At position B the particle has the velocity % as shown. The spring constant is 120 Nim. % 

1. Draw the impulse and momentum diagrams for the particle. (10 pts.) 
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PROBLEM 2: 25% 
The 3000-kg anvil A of the drop forge is mounted on a nest of heavy coil springs having a 
combined stiffness of 2.8 x l o6  Nlm. 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. 

the springs at equilibrium 

0 
r%c A** 

>-7 0 

2.Find the velocity of hammer B just before impact.(7 pts.) H+q = T z  +F 
2 

&w= kfpZ 

rlna me velocity ot anvll A just after impact.(8 pts.) 
O h P  
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I 
I 4. Find the height h of rebound of the hammer and the coefficient of restitution e which 
I 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 wheeytire 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 r, determine (in 
terms of v and r the following: 

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

2. The angular velocity of the upper tire (magnitude and direction) 

9 : s  *-~c2;3%Q d..g*-h-tc 

3. The velocities of points A, B, C, and D. (magnitude and direction) 
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PROBLEM 3 CONTINUED: 
PART I1 (Bpts.)  
The rear driving wheel of a car has a diameter of 650 mm and has an angular speed N of 200 
revimin on an icy road. If the instantaneous center of zero velocity is 100 mm above the point of 

contact of the tire with the road: 

k 1. Determine the velocity v of the car.( pts ) 

vc, =d rOkL 

Vc,= 4.712 X ---r s~..s:sI~,+ 
-'tR (4 

4*q12 ? ,/, ,+,, . 
2. Determine the slipping velocity v,of the tire on the ice.(5 pts.) 
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PROBLEM 4: 30% 
The triangular plate ABD has a clockwise angulax velocity of 3 radls and link OA has zero 
angular acceleration for the instant represented. 

1. On the given figure locate the I C of zero velocity of plate AE, 
2. Find velocity of points A and 

vfi = LJM~ r&jrc = 3 ~9 = I ~ Z - / ~  4 CJ. 
- 2  

v o = w ~ ~ t - r , r c = 3 ( . , ~ ) =  iWk- 

3. Find the angular velocity of links OA and BC 

1,L E W , 4 0 A :  ~ = ~ - ~ d s x - r v h A @ ~  &,+-L = - =  
P\3 4 - rb/J 

4. Draw the absolute acceleration diagram for the mechanisr 

l %  9 8 ~ = d ~ ~ ~  4- 
5 q (0.3] 

4bs 2-7 
'L 9th rq,, 
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5. Determine the angular acceleration of the plate ABD for this instant, 
- '  
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