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Learning objectives:

1. Applications of derivative in measuring rate of change of a quantity A relative

to the rate of change in a quantity B where B is related to A through some

equation.

2. Relation between A and B to be phrased in words and not as an explicit

equation.

Example 1. Air is being pumped into a spherical ballon so that its volume in-

creases at a rate of 100 cm
3/s. How fast is radius of the balloon increasing when the

diameter is 50 cm.

 

Given 11 100 rate of change of volume of the balloon
w v f time

Find If rate of change of radius of the balloon
w.tt time

when r 5 M
25cm

Need a relation between V and V

4,1v3 volume of a sphere

Differentiate both sides w.r.tt

1 45s r

f r 29b
100 2ps UI 382 4m off

1 41T
1001115of If F s cm

If depends our If It cms
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Problem solving strategy
1. Read the problem carefully. Draw a diagram if possible.

2. Introduce notation. Assign symbols to all quantities that are functions of time.

3. Express the given information and the required rate in terms of derivatives.

4. Write and equation that related the various quantities of the problem. Use

geometry, if necessary, to eliminate one of the variables by substitution.

5. Use the chain rule to di↵erentiate both sides of the equation with respect to t.
6. Substitute given information into the resulting equation and solve for the un-

known rate.

Example 2. A ladder 10 ft long rests against a vertical wall. If the bottom of the

ladder slides away from the wall at a rate of 1 ft/s, how fast is the top of the ladder

sliding down the wall when the bottom of the ladder is 6 ft from the wall?

I
Givens If 1

ftp.TI

y p
rate at which x is increasi

to

Tofind dye on the rate at
which y isFrom Pythagorastheorem

when

Iff
decreasing

x y 12 102

x y 100 62 92 102

Diff both sides w.v.tt 36 92 100
y 64 4 82 92 100 Yoo

a 11 82 0 2217 2411 0

24 1 221 dya 2 of dg effed
1

3,4s
8
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Example 3. A water tank has the shape of an inverted circular cone with base radius

2 m and height 4 m. If water is being pumped into the tank at a rate of 2 m
3/min,

find the rate at which the water level is rising when the water is 3 m deep.

Example 4. Car A is traveling west at 50 mi/h and car B is traveling north at 60

mi/h. Both are headed for the intersection of the two roads. At what rate are the

cars approaching each other when car A is 0.3 mi and car B is 0.4 mi from the

intersection.

14 is decreasing so dYdt 20

Let V be the volumeof water
and h be the height of waterI
are g 2m min

I
find 11 when h 3m

volume of a right circular cone of radius r and heighth is
V Tr h

Need a rulatiTnradn.FI fi ees
21 1 r 2y r 1 rate ofcortispondingsides

will
V IT 12h v IF h

be same

Diff
wir.tg.phy1f Faaf h3 2fnh31he m 11 11 1

2 dhat 11 mmin

go.tn
1 Given 17 50 men

sense60min 2 dyNg a
60mph 2 and y

are both
decreasing

Totind It when
inByPythagorastheorem

21 y 22 0.340.42 22 2

0.09 016 22 32185
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Example 5. A man walks along a straight path at a speed of 4 ft/s. A searchlight

is located on the ground 20 ft from the path and is kept focused on the man. At

what rate is the searchlight rotating when the man is 15 ft from the point on the path

closest to the searchlight?

Diff both sides of 22 42 22 w.r.tt

x2 9 22

2

1 192 1 122 1
22 1 24 1 22 1

2103 50 210.4 60

2 0.5 170.34 0410 ok
1 30 48 78mi

111fiFffd
It use

Ind off when 2 15 ft

Tano x 20 Tano

Diff wirt t

11 20Tano 20 Tano

20 Tano
2hL

If 20Seco of
4ft s

whatis secQ when 2 15

Tano 1 seco 1 Taro



seco 1 312 It 28

4 20 2.8 that

vats

rad s


