Quotient and product rule with applications:

A.  Differentiate the following.  

1.  g(t) = 
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2.  h(s) = 
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3.  s(t) = 
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     (g, vo, and so are constants)

4.  F(L) = 
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    (K is a positive constant)

5. F(u) = -3(u5 -2u -1/3 + (2)(
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6.  Dt(x2 + t3 - 4x2 t3)

7. Dx(x2 + t3 - 4x2 t3)

8.  
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   (k is a positive constant)


9. 
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   (k is a positive constant)

B.  Consider the function F(L) = 
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, where K is a positive constant.  Keep in mind that you differentiated this function in part A.

1. What is the domain of F?

2. For what values of L is F'(L) = 0?  For what values of L is F'(L) undefined?

3. For what values of L is F'(L) > 0?  For what values of L is F'(L) < 0?

4. On what intervals is F an increasing function?  On what intervals is F a decreasing function?

C.  From a general chemistry class we know that the pressure of an ideal gas P is related to the gas' volume V and temperature T (measured in Kelvin - keep in mind that T is thus always positive) via the relationship P = 
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1.  You computed 
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 up above.  For what values of V is this derivative negative?  For what values of V is the derivative positive?  Give an interpretation in English as to what this derivative is measuring and the consequences of its sign.  

2.  You computed 
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 up above.  For what values of T is this derivative negative and for what T is it positive?  Give an interpretation in English as to what this derivative is measuring and the consequences of its sign.  

D.  The position s (m) of an object at time t (sec) is given by the function 

s(t) = .74t3 - 3t + 14,  for t >0.

1. Find both the velocity and the acceleration functions.  Include units in your answer.

2. What is the object's initial velocity?  Does its motion begin in the forwards or backwards direction?

3. When is the velocity of the object zero?

4. When is the object moving backwards?

5. When is the velocity increasing? 
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