	Friday September 16, 2005
	Physics 240 Test #1:Page 1
	Name: ___solutions__



Instructions: Answer each of the following questions completely, showing all details and including sketches as needed, together with correct SI units as required. You have a total of 50 minutes to complete this test.

 Time started: ________________ Time ended:_______________

Do not discuss this test with any person until after Wednesday September 21, 2005

Pledged: ____________________

Note: You may use the value for g near the surface of the earth to be 9.8 m/s2.
1. Consider three vectors: 
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. Answer the following questions for these vectors:
(a) What is the value of 
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(b) What is the value of 
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(c) What is the value of 
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(d) What is the value of 
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(e) What is the value of 
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2. Suppose a particle undergoes a time-dependent acceleration which is given by:
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 where the constant b has units of m/s3 and has the numerical value of 3. At t=0, the initial velocity vector is 
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 and the initial position is (x,y)=(0,0). 
(a) Find the velocity vector (with correct SI units) of the particle at t=10 s.

(a) If a particle starts from rest, find the velocity of the particle at t=10 s.
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Vectorially, 
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(b) Find the position of the particle at t=10 s assuming that at t=0, the particle was at (x,y)=(0,0).

As a function of time, for this particle, we have:
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where I have assumed that t=0 at the initial time and the initial velocity is zero. Now the velocity is defined by:
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The position at 10 seconds is then: x=0,y=-500 m

3. A particle is moving near the surface of the Earth. Suppose the initial velocity vector of the particle is given by: 
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when the particle is thrown upward from ground level.

(a) Find the maximum altitude of the particle.
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(b) Find the time the particle is in the air.

1 way: At the top, the vy=0. Use this in the second equation of motion:
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The total time of flight is then: 
[image: image21.wmf]1/2

t2t4.08s

==


2nd way: At the bottom, the velocity is: 
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. Thus for the total time you can solve: 
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3rd way: Solve:
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 for the case y=0. This then gives:
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(c) What is the range of the particle.

1 way: use the time from the equation above to obtain:
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2nd way: Use: 
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The angle is given by: 
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The initial speed is then given by 
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The range is then: 
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4. Two particles are connected by a string as shown below. A force F1 is applied to mass 1 while a force F2 is applied to mass 2. You may assume that F1>F2.\
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(1) Draw free body diagrams for each mass.
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(2) Apply Newton’s laws to find 4 equations involving the forces and accelerations.

fb1: 
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fb2: 
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(3) Find the acceleration of the system.


[image: image34.wmf](

)

12

12

11

22

FF

1212

mm

FTma

TFma

FFmmaa

-

+

-=

+-=

-------------

-=+Þ=


(4) Provide a numerical result together with the correct units for the case:
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