picturing first and second derivatives

Assume we have a (big, big, big) barrel and a water faucet that empties into it. To keep everything simple we'll assume that although we are putting water into the barrel it never fills up and no water leaks.  Let V(t) = volume (liters) of water at time t (minutes).

1.  Give the units of V'(t) and V''(t). 

2. Suppose the faucet has already been turned on and water is pouring into the bucket. For this question we will not touch the faucet. 

a.  Is V positive or negative?  Is V increasing or decreasing?  

b.  Is V' positive or negative or zero?  Is V' increasing or decreasing or constant?  

c.   Is V'' positive, negative, or zero? 

3. Now suppose someone starts turning the faucet off.  

a.  Is V positive or negative?  Is V increasing or decreasing?  

b.  Is V' positive or negative or zero?  Is V' increasing or decreasing or constant?  

c.   Is V'' positive, negative, or zero? 

4. Now suppose someone turns the faucet up.

a.  Is V positive or negative?  Is V increasing or decreasing?  

b.  Is V' positive or negative or zero?  Is V' increasing or decreasing?  

c.   Is V'' positive, negative, or zero? 

5. Suppose water is pouring into the barrel and leaking out of it at the same time.     What would it mean if V' = 0?  What would it mean if V' < 0? 

