Kristen Basiaga

Phys 1230/1530 Quiz 1

January 29, 2009

A space ship rocket leaves the launching pad at time t = 0.  Its upward velocity vz is given by 
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Here the quantity 30 has dimensions of m/s and 0.7 has dimensions of s.  

a) Obtain an expression for the acceleration az as a function of time.
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b) Evaluate your result of (a) for the acceleration az
i) for t = 1 s
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ii) for t = 0 s
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c) Obtain an expression for the height z as a function of time t.  Consider the height of the launching pad to be at z = 0.

Using the fact that velocity is the derivative of position, we see that position can be written as the integral (or antiderivative) of velocity plus some additive constant, C.  
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Since the height of the launch pad is zero, the initial position of the rocket is 
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m.  Thus, the additive constant is determined to be
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Finally, the position as a function of time is
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d) In the time interval from 0 to 1 s, what is the average velocity?

The initial time is to = 0 s and final time is tf = 1 s.  Average velocity is defined as
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Using the solution from part (c)
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POINT BREAKDOWN
a) 
Recognize a = dv/dt

10 points


Calculate derivative

10 points


Correct answer

  5 points

b)
Calculate a(1)


10 points


Calculate a(0)


10 points


Correct answers

  5 points

c)
Position is integral of vz
10 points

Calculate integral

10 points


Use initial conditions

10 points


Correct answer

  5 points

d)
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10 points


Correct answer

  5 points


Correct units included

  5 points
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