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Video Example )
Tutorial

Online Textbook (a) What is the velocity of the ball after 5 seconds?
(b) How fast is the ball traveling when it hits the ground?

EXAMPLE 3 Suppose that a ball is dropped from the upper observation deck of a building, 350 m above the ground.

SOLUTION  We will need to find the velocity both when t = 5 and when the ball hits the ground, so it's efficient to start
by finding the velocity at a general time t = a. Using the equation of motion s = f(t) = 4.9t2, we have
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(a) The velocity after 5 s is v(5) = 9.8( )= m/s.

(b) Since the observation deck is 350 m above the ground, the ball will hit the ground at the time t; when s(t;) = 350,
that is,

4.9t,% = 350

This gives t;2 = 350/4.9 and t; =

u

s. The velocity of the ball as it hits the ground is therefore

350
v(t1) = 9.8t =9'8’/ﬁ = m/s
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If a ball is thrown into the air with a velocity of 33 ft/s, its height (in feet) after t seconds is given by y = 33t - 16t2. Find the velocity when t = 2.
ft/s
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2.08
~ | Use the given graph to estimate the value of each derivative. (Round all answers to one decimal place.)

(a)f'(0)

(b) £' (1)

(©f'(2)

(d)F'(3)

(e)f'(4)

(f) ' (5)
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You are given the following function.

T+ x
f) ==

(a) Find the derivative of the function using the definition of derivative.

flix) =

(b) Select the domain of the function.
R
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(c) Select the domain of its derivative.
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You are given the following function.

1,1
f(X)—4x yy

(a) Find the derivative of the function using the definition of derivative.

flix) =

(b) State the domain of the function.
. ?

(
[ te the domain of its derivative.

? , 2
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You are given the following function.
f(x) = x + Vx

(a) Find the derivative of the function using the definition of derivative.

f'(x) =

(b) State the domain of the function. (If you need to use -o or o, enter -INFINITY or INFINITY.)

vt ) , B

[

ate the domain of its derivative. (If you need to use -o or o, enter -INFINITY or INFINITY.)
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The cost (in dollars) of producing x units of a certain commodity is given below.

C(x) = 5000 + 5x + 0.1x?2

(a) Find the average rate of change of C with respect to x when the production is changed from x = 100 to the given value.

(i) x = 102
$ per unit
(ii) x = 101
$ per unit

(b) Find the instantaneous rate of change of C with respect to x when x = 100. (This is called the marginal cost.)
$ per unit
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If a rock is thrown upward on the planet Mars with a velocity of 15 m/s, its height (in meters) after t seconds is given by H = 15t — 1.86t2.

(a) Find the velocity of the rock after two seconds.
m/s

(b) Find the velocity of the rock when t = a.

m/s

(c) When will the rock hit the surface? (Round your answer to one decimal place.)
t= s

(d) With what velocity will the rock hit the surface?
m/s
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A roast turkey is taken from an oven when its temperature has reached 185°F and is placed on a table in a room where the temperature is 75°F. The graph shows how the temperature of the turkey

decreases and eventually approaches room temperature. By measuring the slope of the tangent, estimate the rate of change of the temperature after an hour.
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s
Find f'(a).

_8t+6
fit) = t+7

f'(a) =
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Consider the following curve.

y =5+ 5x2 - 2x3.

(a) Find the slope of the tangent to the curve at the point where x = a.

m=

(b) Find the equation of the tangent line at the point (1, 8).

fix) =

(c) Find the equation of the tangent line at the point (2, 9).

g(x) =
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