EML 3013

Dynamic Systems I

Lab-4


Spring 2007

Due March 1, 2007 in lab period
The ball has a mass of 1 kg is attached to a weightless cord (2 m long).  It is released from rest from =0° until the string strikes a horizontal rod placed at the middle of the cord when =30° as shown.  Determine 
(a) The speed of the ball when the ball reaches its lowest point.  
(b) The tension along the cord.

(c) The force acting on the horizontal rod.  

You have to calculate this problem using two approaches: 
(1) Using the tangential/normal equation of motion and integrate with respect to  first, then with respect to 
(2) Using the concept of work and energy.
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[image: image4]
After the cable hits the rod, we should define a different angle  as shown, where  varies from 0° to 60° until the ball reaches its lowest point.
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[image: image6]
From the FBD, the force on the rod is necessary to counterbalance the tension force on the cord:
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We can also use the work-energy concept:

From =0° to 30°
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From =0° to 60°


[image: image9.wmf])

/

(

43

.

5

)

43

.

4

(

))

30

sin(

1

)(

1

)(

8

.

9

(

2

)

sin

(

2

2

1

2

1

2

2

1

2

2

2

2

2

2

1

2

1

s

m

V

R

R

g

V

mgz

mV

mgz

mV

=

+

°

-

=

+

-

=

+

=

+

q



[image: image10]
2 m





1 m


























t





n





W=mg

















t





n





W=mg





°











60°





60°-





Ry





Rx





T





T





°











60°





R2sin





R2-R2sin





°








[image: image1]_1234038070.unknown

_1234038785.unknown

_1234073258.unknown

_1234038260.unknown

_1234037607.unknown

