Math 100 - WORKSHEET 2
LIMIT LAWS

1. EXISTENCE OF LIMITS AND BLOWUP

(1) Let f(z) = ij_;EH.
(a) (Final 2014) What is lim,_,5 f(x)?

(b) What about lim,_o f(z)? What about lim,_, o+ f(z), lim,_,o— f(z)?

(c¢) (Final, 2014) Evaluate lim, , 3+ %
(2) Evaluate
(a) limg (le)z

1

(b) 1imz_>7|—+ Sinlﬁ’ limm_,w_ m

(3) Either evaluate the limit or explain why it does not exist. Sketching a graph might be helpful.
N2 0<z<l1
(a) limg 1 f(z) where f(z) =<1 x=1
2-22 z>1

Vv 0<z<l1
(b) limg—; f(z) where f(z) =41 r=1
4—22 z>1
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2. LimiT Laws

Fact. Limits respect arithmetic operations and standard functions (e®, sin, cos, log, ...) as long as
everything is well-defined.

(beware especially of division by zero)

(4) Evaluate using the limit laws:

(a) limg,_o % =

(b) lim,1 S =

(5) Evaluate:
(a) lim,_,o Y222,

(b) limg,_,o YiFe—vifz®

x

(¢) limgy_ox?sin (Z).

(d) (Final, 2014) Suppose that 8z < f(z) < 22 + 16 for all x > 0. Find lim,_4 f(z).
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