31 January 2007
Quiz 3: Math 135, Sections 20-22

Evaluate the following limits - if it does not exist, explain why.

1. limy_ 322 +3x+5

2242z—8

r—2

2. hmeQ

4. lim,_,o l;i—oix
) z if z is rational
5. limg—o f(z), where f(z) = { —z if z is irrational
Solutions.

1. lim, 52243245 = (lim,_5 )’ +3 (lim,_3 z)+lim, 35 = 33+3-3+5 =
23.

2. Since, when x # 2, we have

ZL‘2+2:E—8: (x —2)(z +4)

= 4
r— 2 Tz —2 T

then the limit is 2 +4 = 6.

3. This limit does not exist because we shoot off to negative infinity from
the left, and we shoot off to positive infinity from the right. A simple
plot of the function would show this.
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: l—cosxz __ 713 l—cosxz 14cosx __ 1; l—cos“x __7; sin“ _
4. limg_o sinz lim,_o sinz  l+cosx lim,_g sinz(l+cosx) lim,_g sinz(l4cosz)

: sing  __ _sin0 __ 0 _

hmx—’o l+cosz = 14cosO ~ 2 0

5. This function is bounded from above by the function fi(z) = |
and it is bounded from below by fao(x) = —|z|. Since lim, o fi(z)
lim, o fo(z) = 0, then by the squeeze rule we have lim,_o f(z) = 0.
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