Related Rates Quiz Solutions Name: Block: Seat:

Based on HW 1-16, 2.6 (p157) 11, 13, 17

1. (6 points) (Block B common question) The radius of a sphere is increasing at a constant rate of 3
centimeters per minute. At the instant when the radius of the sphere is 444 centimeters, what is the

rate of change of the volume? The volume of a sphere can be found with the equation V = %777“3.
av
(a) Find: — (in cm? /min)
dt r=444cm

(b) Given: % = 3 cm/min

¢) Connection: V = 4773
(c) 3

- o [ dr
(d) Diff: »r = 4mr (dt)

(e) %/ = 4m(444)2(3)

The rate of change of the volume is is increasing at the rate 236, 5327 cubic cm per minute when
the radius of the sphere is 444 centimeters.

2. (6 points) (Block F common question) A cup shaped like a cone has a radius of 2 cm and measures 6
cm from top to bottom. Water leaks out of the bottom at a rate of 2 cubic cm per second. How fast is
the water level dropping when the height of the water is 3 (Hint the volume of a cone is V' = %777“2 - h).

dh
(a) Find: — (in cm/sec)
dt h=3cm
b) Given: il = —2 cm?/sec
dt
(c) Connection: V = 17r?-h and because r = 2 when h = 6 similar triangles tells us r = 1 when h = 3,
iLer=12sowehave V=21n(2)2 -horV=Z2h3
av 7 dh
Dift: £ = Tp2 (22
(d) Dif: 5 = gh (dt)
o T2y (4R
© 2= (%)
dh
i cm/sec

2
The rate of change of height is decreasing at the rate — cm per second when the height of the
™

water in the cup is 3 cm.
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3. (6 points) The area of a circle is decreasing at a constant rate of 60 square inches per second. At the
instant when the radius of the circle is 11 inches, what is the rate of change of the radius? (Hint A = 7r?)

(a)

Find: ﬁ

o (in inch/sec)

r=11in

Given: A = —60 in?/sec

dt

Connection: A = 7r

. dA dr
Diff: i 2mr (dt)

—60 = 27(11) (‘Z)

dr _ 60
dt ~  2og /5

2

60
The rate of change of the radius is decreasing at the rate of 22n inches per second when the radius
s

is 11 inches.

4. (6 points) The radius of a circle is increasing at a constant rate of 8 centimeters per minute. At the
instant when the area of the circle is 497 square inches, what is the rate of change of the area? (Hint
A=1r?)

(a)
(b)

dA
Find: —

o (in cm? /min)

A=4971 cm?

d
Given: — =8 cm/min

dt

Connection: A = 772, and r = 7 when the Area is 497

. dA dr
Diff: i 2mr (dt)

dA

i 2m(7)(8) = 1127 cm? /min

The rate of change of the area of the circle is increasing at the rate of 1127 ¢m per minute when
the area is 497 square cm.
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5. (6 points) The volume of a sphere is increasing at a constant rate of 3062 cubic feet per second. At the
instant when the volume of the sphere is 653653 cubic feet, what is the rate of change of the radius?

The volume of a sphere can found with the equation V = %ﬂ"/‘?’
d
(a) Find: & (in ft/sec)
dt |y _g53653 f13

(b) Given: (%/ = 3062 ft3/second

(c) Connection: V = 27r® and

1/3 1/3

1

= (W) = ( 92059> when the volume is 653653 cubic feet.
T T

(d) Diff: v _ 4mr? (dr)

dt dt

196059\ %/® [ dr
2—14 il
o stz 1 (125020 (1)

dr 4r (196059 )
dt ~ 3062\ 4 wee

The rate of change of the radius is increasing at the rate of

47 (196059
3062 4n

2/3
> feet per second
when the volume is 653653 cubic feet.

St. Francis High School AP Calculus AB



