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Determine:

lim nsin(2wen!).
n— oo

Hint: e=1+1+4 3+ &+ 4+ .
SOLUTION:

lim nsin(2wen!) = 2.
n— o0

Proof: Using the hint we see that:

n! n! 1 1
nle = integer + ————— + ———— + ... = integer + + +o
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Thus:
2mnle = 2w (integer) + 2 —+ I 4.
’ n+l (n+1)(n+2)

and since sin(z) is 27 periodic we see that:

sin(27rn'e)—sin< 2m <1+ ! + ! +-~-))—sin(27ﬂ-(1+5))
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Whereo<5—m+m+'“<m+m+m+"‘—m.
Next we recall:

sin(x)
m —— = 1.
x—0 €T
Thus for = sufficiently small we have:
sin(x)
1-— 1+e.

So for x = f—_{_’l(l + &) we have:

Thus:

2m
n

nsin(2mnle) = 2w <51n(nQ_:1(1—4-5))> — 9 <Sin(nz-~7-r 1+ 5))) n(l+ 6)‘

Also since 0 < § < %H we have:

1 1496
(1- ) < nl+9) <1
n+1 n+1
Thus for n sufficiently large we have:
1
2m(1 — )(1 —€) < msin(2mnle) < 2m(1 +€).
n—+1

Thus:

lim nsin(2wen!) = 2.
n—0o0



