
ADVANCED CALCULUS MAA4102FIRST HOUR EXAMFALL 2006 Name:No 
al
ulators permitted during the exam.Ea
h problem is worth 20 points.Explain all answers!1. a. Give a 
areful de�nition of what it means for a sequen
e to 
onverge toa number L:
b. Using the DEFINITION of limit show that limn!1 7n+25n+3 = 75 :(You will re
eive zero 
redit for using any limit theorems.)


. Using limit theorems 
ompute limn!1(p4n+ 7�p4n):
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2. a. State the square root algorithm of Ar
himedes/Heron.

b. Use the square root algorithm of Ar
himedes/Heron to 
ompute threeapproximations of p11: (i.e. If x0 = 1; then 
ompute x1; x2; and x3:)


. IfK > 0 and xn denotes the nth term in the Ar
himedes/Heron algorithmto approximate pK and x0 = 1; then show that xn+1 � xn:

2



3. a. Give a 
areful statement of the least upper bound prin
iple.

b. Determine the least upper bound of the set S = fx 2 < : x3 < 5g:
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4. a. Prove: If limn!1 xn = L and limn!1 yn =M; then limn!1(xn+yn) =L+M:

b. Prove: If a sequen
e fxng1n=1 
onverges to a number L; then it isbounded.
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5. a. Give a 
areful de�nition of what it means for a sequen
e to be Cau
hy:

b. Determine whether or not the sequen
e xn = (�1)n n+1n is Cau
hy.Explain your answer.
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