F200X Calculus I: Worksheet 3

February 12, 2008

Let
o) = {\/2—;5 forz <1

202 —x forx >1

1. Sketch the graph of f(x).

Solution:

2. Compute lim, ;- f(z).

Solution:

lim, .- f(z) =lim, - V2 —2=1.
3. Compute lim, .1+ f(z).

Solution:
lim, i+ f(x) = lim,_+ 222 —x = 1.

4. Does lim,_,; f(z) exist? If so, what is the limit equal to?

Solution:
Yes, and lim,_; f(z) = 1.

5. Is f(z) continuous at z = 1?

Solution:
Yes. We see lim,_; f(z) = f(1) = 1, so f is continuous at z = 1.

sin(z) _

For the problems below, you may use the fact that lim, o == = 1.

tan(z)

1. Compute lim, .o —
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Solution:

2. Compute lim,_.

Solution:

3. Compute lim,_,+

Solution:

4. Compute lim, .

Solution:
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Now, let u = 7z. We can see that as + — 0, v — 0 as well. Therefore,

sin(7x) sin(u)

!
S Tx

x—0

= lim
u—0 u

= 1.
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Thus,

Consider the function

where ¢ and b are constants.

1. Sketch the graph of g(z) whena = 1 and b = 2.

Solution:

2. Determine all values of a and b such that g(x) is continuous at z = 0.

Solution:
We see that g(z) will be continuous if [a(z + 1)]*> = x + b, at z =
where a? = b.

0. In other words,



