MA 111 – Hand-In #4 – Spring 2009
Due Tuesday, April 28 at 4:45 pm
1. a. Without using machines, sketch  f (x) = x2 + 1  on [0, 4]  and estimate the definite integral using left-hand Riemann sums with  n = 4 , showing your rectangles on your sketch. Is this an over- or underestimate?

b. Do the same with right-hand sums. (You may use the same graph.)

c. Average your two answers, hence obtaining a trapezoidal sum.

d. Use the Fundamental Theorem of Calculus to get the exact definite integral. 

e. Compare your answers in c and d. Which is larger, and why?

       2.  Find either the definite integral or the most general antiderivative, as indicated:
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3.  Sketch and find the exact area enclosed by  f (x) = (x  and  g(x) = x / 3 . 
     (Hint: Sketch it. Where do the two curves meet?)
      4. Suppose that a bacteria population starts at 6000 organisms at time t = 0 days and 
          that its rate of growth is known to be 100e0.02t organisms/day. Find a formula for 
          the bacteria population P after t days.
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