Math 141 Worksheet 3 Name: Kd;/

In this worksheet, we return to the concept of instantaneous rate of change. Now that you are adept
at computing limits, you will be able to compute this without guesswork.

Recall our definition of the average rate of changé of a function f(z) over an interval [d, t:
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Average rate of change of f is — —

The instantaneous rate of change of f(z) at « = a is the limit of the average rates of change as the
interval shrinks to the point £ = a. Now that we’ve studied limits, we can make this more precise:

Instantaneous rate of change of f at a is }im fit 1 = £(a)

This is good news! We no longer need to compute lots of average velocities, make a table of values,
and then guess the instantaneous velocity. Instead, we can use our new skills at computing limits
to determine the instantaneous rate of change.
1. Let f(z) = 22 + 3.
(a) What is the average rate of change of f(z) over the interval [2,t]?
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(b) What limit do you need to compute to find the instantaneous rate of change of f (z) at
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(c) Find the instantaneous rate of change of f(z) at = = 2 (without any guesswork!)
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2. Let f(z) =Tz —5.

(a) Find the instantaneous rate of change of f(z) at z =1 by computing %1_1)1% f(ti—:{(i)
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(b) Find the instantaneous rate of change of f(x) at = = 4 by computing %1_1)12 &1:%4)

(c) Explain your answers to (a) and (b) using our graphical interpretation of instantaneous
rate of change. Remember, ezplain with complete sentences.
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3. Let g(z) = %

(2) What is the average rate of change of g(z) over the interval [3,]?

9(3)-5¢4 3 -7 -3

& ~ !
3-¢ -+

4

3~ 3£

(b) Find the instantaneous rate of change of g(x) at z = 3.
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4. Let h(z) = va F 1.

(a) What is the average rate of change of h(z) over the interval [2,¢]?
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(b) Find the instantaneous rate of change of h(x) at z = 2.
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