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1. The two circles in the picture above are tangent to each other and the line L is tangent to both circles.  The radius of the larger circle is 6 and the radius of the smaller circle is 2. Determine the area of the shaded region – the region bounded by all three curves.  [Your solution should be of the form [(A(B) + C(] where A, B, and C are rational numbers].
2. Find a quadratic function f(x) whose graph opens upward, crosses the x-axis at x=1 and x=3 and for which the area bounded above by the x-axis and below by the graph of f(x) is 1.
3. Real-valued functions P(x) and Q(x) are said to “commute” if P(Q(x))=Q(P(x)) for all real x.
Suppose P(x) = ax+b is a linear polynomial and Q(x) = cnxn + cn–1 xn–1  + … + c1x + c0 is an nth degree polynomial (with n ( 2, a ( 0 and cn ( 0) for which P(x) and Q(x) commute.  First show that a = (1, and then show that if a=1, then b must be zero.
4. Consider the following sum: 1/(2!)  +  2/(3!)  +  3/(4!)  + … +  (n–1)/(n!).

4a. Evaluate the sum when n = 2, when n = 3, and when n = 4.  
4b. Guess the form of the general sum as a simple, rational expression, and prove your guess.
5. Let f(x) = sin(x2) – sin(x).  Show that the equation f(x) = 2 has no real solutions.  (Hint: You may assume that ( is an irrational number).
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6. Let F(r) = ( (  exy dx dy.  Determine a closed form (not involving integrals) for F’(r).
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7. In the real plane, let O denote the origin (0,0).  Let Pn denote the point (1,n).

For n=1, 2, 3, … let (n be the measure of the angle formed by Pn , O, and Pn – 1.  It is geometrically clear that limn ( ∞ (n =0.  First find a real number (>0 for which limn ( ∞ [n( (n] exists and is a positive real number.  Then, for this particular value, compute limn ( ∞ [n( (n].
