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(27) 3.9 Related rates(B)

Example 6 | Thevolume of acubeisincreasing at arate of 30 cm®/sec. How fast isthe
44 December | total surface area of the cube increasing when the length of each edge of the
21, 2008 cubeis10 cm long ?

Solution

2230 ) a:lo
dt
v=ad
dv_32da
atl [ at

a

- 2_ = = = = e R

30 = 3(10) = )
da_ 30 i 1 )
dt  3(100) 10 -
s = 6a?
ds—12 da
dat . ‘% ar

1
= (12) (10) Jag 12 cm?/sec

Ex amnl e 7 A coneof ice cream whose dtitude isthreetimesits base radius, is melting, without
loosing shape, at arate of 0.3 cm3/min. Find the rate at which its altitude is changing
34 July 22, 2004 | whenitsradiusis 2 cm..
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P2

Example 8

A water tank has the shape of an inverted circular cone with base radius

47 Dec. 22 2m and height 4 m. If water is being pumped into the tank at rate of
2009 2 m3/ min .Find therate at which the water level is rising when the water
IS 3m deep
Solution
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A spherical ball madein stedl is heated. If the surface area A of the ball (in cm?) after
Example9 |%¥ )

43 July 19, 2008

Time t (inhours) isgivenby A = Vt2 + t — 4 . Find the rate at which the radius of
ball is changing after four hours.

A=t?+t—4

Solution

,t=4

A=VI6+d—d=Vi6=4

4mtr? = 4
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P3

dx
A point P movesonthecurve y = x + 5 suchthat — = 3 units/sec. Find the rate

Example 10 dt
41 July 19, 2007 | of change of the distance between P and the point (2, 0) when Pisat (-5, 0)
Solution Y
L= (x-2)*+(@y—-0)
y=x+5
L= (x—2)?+ (x + 5)? /
ol G, 1300, )2 ) -
Eran s, 5+ lss A
Atthepoint(=5, 0) - x=-5, y= , L=7
dL — \ x
(2)(7)E =2(=7)(3)+0 (5.0) (2.0
il
il
[ 4 Points] Thelength L of arectangleis decreasing at the rate of 2 cm/esc while
Example 11 the width W isincreasing at therateof 1 cm/esc .
52 July 23, Find the rate of change of the area A of the rectangle
2011 A when L =12cm and W =5 cm.
Solution
aL = ad | =1 L=12 W=5
dat dt B B
A=L-W
da_ aw . dL
dt = dt dt

dt
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Homework

46 August 1, 2009

9 | A snow ball ismelting in such away that its surface areais decreasing at arate of
1 cm?/ min . Find the rate of change of its volume when the radius of the ball is2 cm
27 August 2, 2001
10 A cone of metal whose atitude istwiceits base radius, is heated so that its base radius
== Increases at arate of 0.01 cm/min . Find the rate at which its volume is changing
when the base radiusis 10 cm
36 Dec 15, 2005
11 A plate in a shape of asquare is heated . If the area A of the plate (in cm?)
TN after time { (in hours) isgiven by A = V1 + t3. Find the rate at which the sides of the plateis
changﬂg after two hours
21 May 27. 2001
Sand isfalling into aconical pile at arate of 2m3/ sec. The height of the coneis
2
12 aways 3 the radius of its base. Find the rate of change of the radius of the pile when
it contains 48w m3 of sand
24 August 3, 2002
13 Thevolume V of aright circular cylinder of radius r and height h ischanging. If ris
== |increasing at arate of 1cm/sec and hisdecreasing at rate of 1cm/sec. How fast isV
changingwhen r = 10 cm and h = 6 cm.
26 June 7, 2003
14 | Theareaof acircular region increases at arate of 6 cm?*/ sec. Find the rate at which
its radius changes, when its areais 9 cm?.
50 22 December 2010
: : dx
15 (4 pts.) A point P(x,y ) movesontheliney = 2x — 1. Sothata =5cm/sec.
11 Find the rate at which the distance between Pand Q(—1,1)
Ischangingwhen Pisat (0,—1)
51 8 May 2011
16 [3 pts] A point P(x,y ) ismoving onthecurvey = x? — 3, such that the x — coordinate

isincreasing at rate of 7 cm/ sec. what isthe rate of change of the y — coordinate
when thepoint P reaches(3,6) ?
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