
Humic
radius r decreasing at a

rate of 1.2cm / Sec

a 1.) How fast is volume dcu . when r= 10cm

✓ = ¥ yr 3

d¥= % after })
= 5- i. 31 r } . 8¥
= % IT . 3 1 10 )

≥
. 1.2

= 4T . 10 . 12

= 480A cm
?
/ Sec



Lesson 15 : Related rates
.

x2 + y2 = zz
Y

Pythagorean Thm

\
• length of ladder is 58m
• The base of

ladder is
moving%

away from
won at a rate of

% Mls

ground
• How fast is the head of ladder

moving
down when the base is

2m
away from the wall?

x2 +
y
'
= (G)

2

= 8 d¥= % m Is

¥ / sie y
' ] = ¥+18]

.

¥412m
away from
?

well

21×2%+21g)
• 4ft = 0

When we are 2m

2x . % + 2
if %- = 0 away from wall

✗ = 2

dug =
-2"'%-

(2)
2
+

y
'
= 8

2

y y
2=4

=

- =- y = 2



head of ladder is
moving

down at a

rate of 3h0m1s
.

%ᵈ . This square
w/ side length 90ft

②

sr¥g+ • Player is running at a rate of 12ft/sea

• At what rate is the players dirt.

from home inc . when they are

half btw 1ˢᵗ and 2nd
.

1905 + y
'
= & ¥d= 12ft/sea ¥3_ ?

¥1902 +

y
' ]=d¥fj]

0+21g)
• f- = 21 g) • 8¥

2g
. 12 = 2g Ig
did
IT = IT = ¥

✓
¥
45 2g
•

"+

f- = 1905+1455 ¥d= '

2 ftlseo
Thome & = 10 1 25

y
= ✓10127



③ • A balloon at a height of 50m is

rising at a rate of 5m /see
.

- Dg
,

• the boilermaker special driving
towards balloon at a speed of

§ i
,

10 m Is
.

-

• How fast is dist
.
b/w

-÷ Bms
.

and the balloon .

changing 10 seconds latter
.

x2 + yz = 22
d dx

A- =5 , -d+= 10,8+1=7.

See last page for Salm
-



Ñ"* • water is being drained
at a rate of

""".

• How fast is the height of water dec ?

V = * rzh = 192 ah d¥= -15 , %ˢ= ?
d¥ = 192m¥ / h ) = 192m dʰ

dt

- is = Igi . ᵈ dd- = _,q¥* cm 1sec

speed the height dea at is ¥7
,

an / see



Lesson 15 : Related rates

y
Pythagorean Tim :

K2 +yz = gz
K

• We have a ladder of length 58m

away from
wall at a rate of:*:÷¥÷÷:÷:÷÷:3110 m Is

moving
down when the base

is 2m from the wall?

x2 +
y
'
= (F)2=8 , d¥= % mis

, :# = ? ?

1-+1×2 +

y
'

] = ¥+18 ]
21 >c) • 4%+21 g)

. :# =

2x . % + 2g . ¥
.

= 0 YÉ
did = -

%y 22 + g- = 8

y
'
= 4

=

_ "
=

-

% y
= 2



Speed at which the head of the ladder

falls is % m Is

② 2•
"

• This a square of side length 90ft.

3rd.¥•+
•

player is
running

at a rate of

90ft 12ft /S .

Frome
•At what rate is the dish

. b/w

the player and home
increasing

when the player is half b/w
1st and 2nd

.

902 + y2 = z2 , ¥7 = 12 ftp..de?- = ? ?

1-1-1902 +

y
' ] = fj ]

%:0+21 g)
• 17--2 (g)

•¥

y
= 45d¥ = Egg

y2= 902+452
= 10125

=
/

y = riot



③ • A balloon is at a height of 50m and

rising at a rate of 5m Is
.

↑ '
• The boiler maker special is

8
-

% driving towards balloon at

ii. a rate of 10m Is
.

I
p

i¥ • How fast is the dirt . btw
1--1 the two inc

.

10 seconds later?
2C

* Note at time f- 0 the balloon is 50m above the

ground and the train is directly below the balloon.

x2 + y2=z2 ,
¥+=5m1s , ¥, = 10mA ,

¥+= ??

↑
d1-+1×2 +g) = It /j] for ease of

calculations
zxᵈd÷ + 2g kit = 228¥ assumepositire.my
at 1-= 0 see i at 1- = 10sec

I & Since the balloon is rising at8
I 8,4 a rate of 5 mis , then50¥

.gg

\

. if 10sec. later the height of'

, ◦I•I _ ¥ balloon y = 50+5110
) = 100m .

7C

Similarly since train has speed
10mIs

,
✗ = 10 ( lo ) = 100 m

Thus
z = Izi+y= = 10052 m



Thus 2x &÷ + 2g ¥, = 2g 8¥
will simplify to

2 / 100 ) . ( lo) + 2 ( too ) . (5) = 2 - 10025 ¥8

id¥=2°°%o÷m#


