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Answers

an—an—1

A App1 = p = =t
we can use the statement (proven in the class):

If |apt1 — an| < Clay, — ap—1| for some 0 < C < 1 then the sequence converges. (This follows from Cauchy
criterion.)

Once we know that the system converges, one can take the limit: L = lim a1 = v L + 3. Thus L = HT\/E
n—oo

. Note that for n > 1: a, > 0. Thus for n > 2: |ap41 — an| < % Now

(Note that the limit does not depend on the value of a1, and the convergence holds for any a; > —3).

b. Apply twice I'Hopital’s rule.

Alternatively present the limit in the form (lim ! +)2 and apply 'Hopital just once.

rz—0e2

1
a. Note that the function goes to 00 as x — 1. Thus we should check the convergence of the integrals [ (...)
1—e¢
14+e€
dz

and [ (...). In both cases one compares to 77+ Thus in both cases the integrals diverge. Therefore the
1

2
initial [(...) diverges as well.
0
1 _1 oo
b. Use the formula Vol = 27 [z f(z)dz. To get: Vol = 2r [ 2~ 2|sint|dx = [ |sin(t)|dt. The later integral
0 1

diverges. Thus the body has no well defined volume.
a. Follows from convexity of f(z) = In(x).
b. Apply Lagrange’s theorem. Note that f(z) is not nec. bounded, e.g. f(z) = In(x).
b. The direct application of ’'Hopital does not help here. Rather present the limit in the form:

1
lim — zsin— =1-0
z—0sin(x) T

A counterexample: f(z) = z3 with ¢ = 0.



