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Question (15min)

Problem
Water pours into a hemispherical tank with a radius of 3 cm at a rate
that increases the water height by 2 cm per second. When the water
level is h cm, the volume of the hemisphere tank is given by
V = π(3h2 − 1

3h3).

1. When h = 1, how fast does the water volume change?
2. When h = 1, compute dx

dt using the following figure.
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1 ) What We should find Is fhe change of Water Volume : ,

Fom the given ondifion, We hare 섭 = α

Andsince V=π ( 3 h- 황 b
3

) , (: Because we differentrate

문 = 파칩 ( 3h-
해

) = 파 ( 6nm)뿜
h byt ! )

= π [bh -ha 3 ∞ ( : = 2
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, STnce h = 의
'

… We have
dt

= π (1-
지

)=π이다.
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2 ) When We ompute
법
, Weneedtoseea friangler

Note that a friangle DABC is a right friangle ,

K Since fhe given tank Ts a hemisphere , cD isa radius too
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3-M Tnus . Since BC + BD = BC +n = 3 ; Bc = 3-)
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Next, Use the Pyfhagorean theorem for DABC

ㅡ T B 3= (3- W
)

' +
x
= ( h= 6hta )=9 + x
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호 ; 9 - ( hz -bhta ) =6 h-
h
= x2

임 > x = 6h -hz (: since the length has a positrve valne )

[ Chain Rule )
Wnen n = ts We have
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h
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2 ( Implicit Differentiation)
Fromtheequation6h
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bz=
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[ RHS) :맵x
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= < 6 -재 )분
> 2가 뿐= ( 6- 2b) ㄴ; Whenn =y ,

U =5by fthepythagoreanfheorem. E 3는x 4( 3-1 )
로

= xrt 4 )
80 We bare … 25= ( 6 -2) 분= 42=8

… 뛴 섬마름


