2.1 The Tangent ardl Ve/oo'rhj Hoblems

1. A tank holds 1000 gallons of water, which drains from the
bottom of the tank in half an hour. The values in the table show
the volume V of water remaining in the tank (in gallons) after
{ minutes.

¢ (min) 5 10 15 20 25 30
V(gal) 694 e 250 111 28 0

(a) If Pis the point (15, 250) on the graph of V, find the slopes
of the secant lines PQ when Q is the point on the graph
with £ = 5, 10, 20, 25, and 30.

(b) Estimate the slope of the tangent line at P by averaging the
slopes of two secant lines.

(c) Use a graph of the function to estimate the slope of the
tangent line at P. (This slope represents the rate at which the
water is flowing from the tank after 15 minutes.)
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7.1 The Limit &f @ Fonction

1. Explain in your own words what is meant by the equation

lim f(x) =5

x—2

Is it possible for this statement to be true and yet f(2) = 3?
Explain.
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2. Explain what it means to say that

lim f(x) = 3 and lim f(x) =17

x— 1 x—1

In this situation is it possible that lim,_.; f(x) exists?
Explain.
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5. For the function f whose graph is given, state the value of each
quantity, if it exists. If it does not exist, explain why.

(a) li_r)r} f(x) (b) lirgl_ f(x) (c) lir£1+ f(x)

(d) lim £(x) (e) £(3)
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8. For the function R whose graph is shown, state the following.

(a) li_rg R(x) (b) llng R(x)
(c) ,Elg_R(X) (d) ,Lir_r}jLR(X)

(e) The equations of the vertical asymptotes.
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1.3 Cdewlafng Limits vsing Limit Ldws
1. Given that

lim f(x) =4  limg(x) = -2 limA(x) = 0

find the limits that exist. If the limit does not exist, explain why.

(a) lim [ £(x) + 5¢(x)] (b) lim [g(x)]
(¢) lim 7(x) @ tim 1%
Xx—2 x—2 q(,\’)
. g(x) . g(x) h(x)
(e) lim = (0 m = )
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2. The graphs of f and g are given. Use them to evaluate each

limit, if it exists. If the limit does not exist, explain why.
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