Worksheet # 9: Limits at infinity and Intermediate Value Theorem
1. (a) Describe the behavior of the function f(z) if Tlggo f(z) =L and xEIPoo f(x) =M.

(b) Explain the difference between “ limsf(a:) =0o0” and ¢ 1i_{n f(z)=-3".
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2. Evaluate the following limits, or explain why the limit does not exist:
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3. Find the limits zlggo f(z) and xEIEloo fz) if f(z) = <x 1 7o 1>,
4. Sketch a graph with all of the following properties:
. tlggo fity=2 . tlirgl* flt)=—o00
* Jim f(t)=0 o lim f(t) =3
* Jm ft) = oo .« f4)=6

5. Find the following limits;
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6. (a) State the Intermediate Value Theorem.
(b) Show that f(z) = 23 + 2 — 1 has a zero in the interval [0, 1].

7. Use the Intermediate Value Theorem to find an interval of length 1 in which a solution to the equation
223 + x = 5 must exist.

8. Show that there is some a with 0 < a < 2 such that a? + cos(ra) = 4.

9. Show that the equation In(z) = e~* has a solution between 1 and 2.

0 ifz<0
10. Let f(z) = 1 > pea piecewise function.
1 ifx>0
Although f(—1) =0 and f(1) =1, f(x) # 1/2 for all z in its domain. Why doesn’t this contradict to

the Intermediate Value Theorem?

11. Prove that z* = —1 has no solution.



