Math 161: Stewart exercises: 2.5 9 Sept 2019

1. From the graph of , state the numbers at which is discontinuous and explain why.

2. For each of the numbers stated in part (a), determine whether is continuous from the right, or
from the left, or neither.
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3. From the graph below, state the intervals on which is continuous.
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4. From the graph below, state the intervals on which is continuous. Classify the points of
discontinuity.
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5. Explain why each function is continuous or discontinuous.
1. The temperature at a specific location as a function of time

2. The temperature at a specific time as a function of the distance due west from New
York City




3. The altitude above sea level as a function of the distance due west from New York
City

4. The cost of a taxi ride as a function of the distance traveled

5.The current in the circuit for the lights in a room as a function of time

17,18, 19, 20, 21 and 22 Explain why the function is discontinuous at the
given number & Sketch the graph of the function.
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39 and 40 Show that f is continuous on {—oo, co).
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41, 42 and 43 Find the numbers at which § is discontinuous. At which of these
numbpers is f continuous from the right, from the left, or neither? Sketch the
graph of f.
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44_ The gravitational force exerted by the planet Earth on a unit mass at a
diztance ¢ from the center of the planet is
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where M is the mass of Earth, R is its radius, and & is the gravitational
constant. I1s F a continuous function of »?

45 For what value of the constant ¢ is the function f continuous on (—oo, oo)?
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46_ Find the values of a and & that make f continuous everywhere.
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47. Suppose F and g are continuous functions such that g (2) = 6 and

lim,_,3 [3f () + f (z) g (x)] = 36. Find £(2).



48. Let f(x) =1/z and g(z) = 1/x*.
a. Find I{‘fﬂg] [:r:]
b. 15 f o g continuous everywhere? Explain.

49. Which of the following functions f has a removable discontinuity at 4? If the
discontinuity is removable, find a function g that agrees with fforz £ g andis
continuous at a.
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50. Suppose that a function f is continuous on [0, 1] except at 0.25 and that
f(0)=1and f(1) = 3. Let v = 2. Sketch two possible graphs of f, one
showing that § might not safisfy the conclusion of the Intermediate Value
Theorem and one showing that £ might still satisfy the conclusion of the
Intermediate Value Theorem (even though it doesn’t satisfy the hypothesis).

51 If f{x) = z* + 10 sin z, show that there is a number ¢ such that f (c) = 1000.

52. Suppose §f is continuous on [1,5] and the only solutions of the equation
flz)=6arez =1and z =4 I f(2) = 8. explain why f(3) > 6.

73. Tibetan monk leaves the monastery at 7:00 Am and takes his usual path to
the top of the mountain, arriving at 7:00 pm. The following morning, he starts
at 7:00 Am at the top and takes the same path back, arriving at the monastery at
7:00 p™m. Use the Intermediate VValue Theorem to show that there is a point on
the path that the monk will cross at exactly the same time of day on both days.
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