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1. In rectangle ABCD the length of AP is 6, the length of BP is 11 and the length of CP is 10.  Determine the length of DP.  (Note: The figure is not drawn to scale).

2. A “set of triplet primes” are three positive integers  p, (p+2), (p+4) all of which are prime.  For example the trio {3,5,7} is a set of triplet primes.  Prove that this is the ONLY set of triplet primes.

3. Suppose f(x) is a differentiable function on the whole real line with the following properties: f(1) = 2;
f(2)=1;
    
f '(1) = 3;    
f '(2) = 5.

Let g1(x) = f(x) and inductively define gn(x) = gn–1(f(x)) for n ( 2.

Determine the value of gn’(1).

4. Let a1 = 0 and let a2 = 6.  Then, for n>2, let an be the average of the two previous terms.  That is an = [an-1 + an-2]/2.  Determine, with proof, the value of limn (∞ an.
                                                                                (
5. Let  S = (1/1)3 + (1/2)3 + (1/3)3 + (1/4)3 + … = ( (1/n)3

                                                                               n=1

Determine, as a function of S, the value of the following sum:

 (
( (–1)n+1 (1/n)3  =  (1/1)3 – (1/2)3 + (1/3)3 – (1/4)3 + …

n=1
You may assume (without proof) that both infinite sums do, in fact, converge.

6. A sequence of 10 letters chosen from among the set {A,B,C} subject to the following restrictions:
· No more than 2 As can occur.

· If an A occurs, it must be followed by a B.

So, for instance, CBCABBBCAB is an allowable sequence, but CBCACBBCAB is not (since an A appears not followed by a B) and neither is ABCCBBABAB (since more than 2 As appear).

How many such sequences are there?

7. Which is larger, ln(11) or [0.1 + ln(10)]?  Prove your claim.
