MIDTERM II-SOLUTIONS

MATH 109
Problem 1 a) Answer: %2
L . cos(m)—1 . cos(f)—1 cos(rz) — 1
limn?(cos(Z) — 1) = nglfoo % = lim % = lim 2
L’Hospital once lim,_.o % = lim,_.o ”i;i”)
L’Hospital twice lim,_,q %g(gm) = lim,_ M = 7’72

b) Answer: e~ !.

Logarithm: In(lim(1 — 1)") = limnIn(1 — 1) = lim 111(11/& lim w =
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Apply L’Hopital lim,_.q =lim, o == = —1
Conclusion lim(1 — %)"
Problem 2 Answer:
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Problem 3 Answer +00
This is the s, for > 1+1\/ﬁ
Compare > # v %
Justify: lim 1+f = lim 1}9 = lim ﬁ =1

(p-series, p =1 / 2) S 4 75 Is divergent, therefore 3~ - f is divergent.

Divergent and positive series= Y > | T +1\ﬁ 400, in other words lim s,, = +00

Problem 4 [20 pts] Answer: convergent; lima, =0

) Qn41 —
QAn (L‘H)n

A = lim 2241 = g
Hence A < 1 (smce e > 2) = convergent series
b) Application of the Basic divergence test.
Problem 5 Answer: true
The series is convergent, (p = 4)
[from the proof of the integral test] s, g 1+ "% =Y L =lims, <1+ [ &
Evaluate improper integral get < 1+ 3 g



