Grossmont College                                                                            Name: ______________________
MA180        Homework      (section 3.7)                                        Class section no. : _____________
Each HW packet is worth 5 points. You will be graded upon your percentage of completion (not accuracy), but you have to show clear work to get full credit. The answers are either in the textbook or on instructor’s webpage.
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7. The position function of a particle is given by
s=1 =457 =T, 1= 0.
(a) When does the particle reach a velocity of 5 m/s?
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(b) When is the acceleration 0? What is the significance of
this value of 7?
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9. If a stone is thrown vertically upward from the surface of the
moon with a velocity of 10 m/s, its height (in meters) after
t seconds is h = 107 — 0.8372.
(a) What is the velocity of the stone after 3 s?
(b) What is the velocity of the stone after it has risen 25 m?
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. (a) A company makes computer chips from square wafers

of silicon. It wants to keep the side length of a wafer very
close to 15 mm and it wants to know how the area A(x) of
a wafer changes when the side length x changes. Find
A'(15) and explain its meaning in this situation.

(b) Show that the rate of change of the area of a square with
respect to its side length is half its perimeter. Try to
explain geometrically why this is true by drawing a
square whose side length x is increased by an amount Ax.
How can you approximate the resulting change in area
AAif Ax is small?
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.| A spherical balloon is being inflated. Find the rate of increase

of the surface area (S = 477r?) with respect to the radius r
when ris (a) 1 ft, (b) 2 ft, and (c) 3 ft. What conclusion can
you make?
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.| The quantity of charge Q in coulombs (C) that has passed

through a point in a wire up to time 7 (measured in seconds)
is given by O(r) = +* — 2¢* + 6t + 2. Find the current when
(a)t=10.5sand (b) = | s. [See Example 3. The unit of

current is an ampere (1 A = 1 C/s).] At what time is the cur-
rent lowest?
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29. The cost, in dollars, of producing x yards of a certain fabric is
C(x) = 1200 + 12x — 0.1x? 4+ 0.0005x°

(a) Find the marginal cost function.

(b) Find €’(200) and explain its meaning. What does it
predict?

(c) Compare C’(200) with the cost of manufacturing the
201st yard of fabric.
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33. The gas law for an ideal gas at absolute temperature T (in
kelvins), pressure P (in atmospheres), and volume V (in
liters) is PV = nRT, where n is the number of moles of the
gas and R = 0.0821 is the gas constant. Suppose that, at a
certain instant, P = 8.0 atm and is increasing at a rate of
0.10 atm/min and V = 10 L and is decreasing at a rate of
0.15 L/min. Find the rate of change of T with respect to time
at that instant if n = 10 mol.
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5. Graphs of the velocity functions of two particles are shown,
where t is measured in seconds. When is each particle speed-
ing up? When is it slowing down? Explain.
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