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Boyle’s law for a gas at constant temperature is PV = c, where P is pressure, V isvolume and ¢ isa
constant. Assume that both P and ¥ are functions of time. (A) Show that % =— ;fz’ "
(B) Solve for P as a function of V. Treating V as an independent variable, compute P(V) . Compare P(V) lll
and -‘_:E—g from parts (A) and (B)? “)\J\“,:. b D \:',)L‘
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A dock is 6 feet above water. Suppose you stand on the edge of the dock and pull a rope attached to a boat at it at the constant
rate of 2 ft/s. Assume that the boat remains at water level. At what speed is the boat approaching the dock when it is 20 |

feet from the dock? 10 feet from the dock? Isn’t it surprising that the boat’s speed is not constant?

A S e Lo & 1) s\le) oy

)(2 = 2 - 36 .
IR 2.;&;@-)_51556) .M-AMI
WK = s <@ S
ol = s €% - oy (-9 M
Ny 80 20
W[ 262 -2 0s8)
L‘}QUJ\ = %20l =D 0L S = 6&
f) Not o Wam TN S = V738 '© |
Tre poftloas| Lo f)= sfe dpelY J[Taa3d
N sevemmr | ” e
20 5= \/_5,7—3—6‘ i
Jalshobaki.com @%;&&1@.&1 Juail) a3itall 12 ciual) Slaaly; 2022/2023 AEY Jualll dulgd oladal i gal




Lw=omls Page 147
.ubad.».aus 5m3/s wbd&qd.o_)“ i) 1) R ka8 Jalay Lol 51 g SSUEY ukwu,s(_,ad..)&\ wlud 22 |
Wz 2 "wﬁp&&u‘ﬂmhwuﬁﬂ glis
Sand is poured into a conical pile with the height of the pile equalling the diameter of the pile. If the sand is poured
ata constantrate of 5m3/s , at whatrate is the height of the pileincreasing when the height is 2 meters?
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The frequency at which a guitar string vibrates (which determines the pi_t_ch of the note we hear) is related to the tension T

to which the string is tightened, the density p of the string and the effective length L of the string by the equation f =

-zli ﬁ - By running his finger along a string, a guitarist can change L by changing the distance between the bridge and his |

finger. Suppose that L =-:- ft and \E = 220 ft/s that the units of f are Hertz (cycles per second). If the
guitarist’s hand slides so that L(t) = —4 ,find f(t) At this rate,

how long will it take to raise the pitch one octave (that is, double f )? I
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Suppose that you are blowing up a ballaon by adding air at the rate of 1 ft3/s . If the balloon fC! ey 3 il
maintains a spherical shape, the volume and radius are related by =

;71:1'3 . Compare the rate at

which the radius is changing when 7 =0.01 ft versus when r = 0.1 ft ? Discuss how this matches
the experience of a person blowing up a balloon?
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Water is being pumped into a spherical tank of radius 60 feet at the constant rateof 10 ft3/s .

(A) Find the rate at which the radius of the top level of water in the tank changes when the tank is half full?
(B) Find the height at which the height of the water in the tank changes at the same rate as the radius?
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