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2r = h;

dV
dt
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3

min
;

dh
dt

= ? when h =15
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3

! r 2h =
1
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!
h
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1

12
! h3

  

dV
dt

=
1
4
πh2 dh

dt
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⎞
⎠⎟
⇒ 35 =

1
4
π 15( )2 dh

dt
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⇒ dh

dt
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4.35
225π
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min =
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dP
dt
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dP
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= 1
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dW
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v t( ) = 9 t ! 4( )2
" v# t( ) =18 t ! 4( ) = 0" t = 4

v 4( ) = 0

v 0( )= 324
v 10( )= 324

V = 43πr
3→ dV

dt = 4πr
2 dr
dt = 4π 10( )2 2( )= 800π

vave =
v b( )− v a( )
b− a =

v π 4( )− v 0( )
π
4 −0

= 3− 2π
4

= 4π

v t( )= te−2t −2( )+ e−2t 1( )= e−2t −2t +1( )= 0→ t = 12

d
dx
3x3 − 4xy− 4y2 =1⎡⎣ ⎤⎦→ 9x2 − 4x dydx + y −4( )− 8y dydx = 0

−4x− 8y( )dydx = 4y− 9x
2 → dy

dx =
4y− 9x2
−4x− 8y( )
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v t( ) = t ! 2( )2
1( )+ t ! 6( ) 2 t ! 2( )( ) = t ! 2( ) t ! 2+2t ! 12"# $%= t ! 2( ) 3t ! 14( )

a t( ) = t ! 2( ) 3( )+ 3t ! 14( ) 1( )= 6t ! 20

v t( ) > 0 a t( ) < 0

v t( )

dB
dt

= 0.2B 1! B
900
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( A= 900( A
2

= 450

x2 + y2 = z2 dy
dt

= 28mi
h

dx
dt

= 70mi
h

Car

Car

z
y

x

x 5( ) = 70!5= 350; y 5( ) = 28!5=140; z 5( ) = 3502 +1402 = 376.962

d
dx

x2 + y2 = z2⎡⎣ ⎤⎦⇒2xdx
dt

+2ydy
dt

= 2zdz
dt

⇒ 2 ⋅350 ⋅70+ 2 ⋅140 ⋅28 = 2 ⋅ 376.962( )⋅dzdt
dz
dt = 75.392

mi
h
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dy
dx =

1
x2 + y2

2x+ 2y dydx
⎛
⎝⎜

⎞
⎠⎟

0, 1( )→ dy
dx =

1
1+ 0 2+ 0 dydx

⎛
⎝⎜

⎞
⎠⎟
= 2

y t( )= sin 2t( )∫ dt = − 12 cos2t + c

π
2 , 3

⎛
⎝⎜

⎞
⎠⎟
→ 3= − 12 cosπ + c→ 3= 12 + c→ c = 2.5

y t( )= − 12 cos2t + 2.5→ y 0( )= − 1
2

cos0+2.5= − 1
2

1( )+2.5= 2

dI
dt

= 4I 1! I
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%
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( A=12,000
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v t( )= t2 sint 3 = 0→ t = 0,1.465, 1.845

v
t 0  1.465     1.845   ← →⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

0 +   0 −      0  +

v t( ) > 0→ t ∈ 0,1.465[ ]∪ 1.845, 2[ ]

a t( )= d
dt t

2 sint 3( )= t2 cost 3 3t2( )+ sint 3 2t( )= 3t 4 cost 3 + 2t sint 3

y t( )= t2 sint 3( )∫ dt = 13 sint 3( ) 3t2dt( )∫ = − 13cost
3 + c

0, 3( )→ 3= − 13cos0
3 + c = − 13+ c→ c = 103

y t( )= − 13cost
3 +103

y 1.465( )= − 13cos1.465
3 +103 =

11
3

r
h = 6

9
! r = 2

3
h ! V = 1

3
! 2

3
h"
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2

h= 4!
27
h3

V = 4π27 h
3→ dV

dt =
4π
9 h

2 dh
dt

23= 4π9 62( )dhdt
dh
dt = 0.458

a =πr2→ da
dt = 2πr

dr
dt r = 23h→

dr
dt =

2
3h
dh
dt
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da
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=
8!
9

h2 dh
dt

=
8!
9

62( ) 0.458( ) = 46

d
dx

x2 + 4xy+ y2 = −12⎡⎣ ⎤⎦→ 2x+ 4xdy
dx

+ y 4( )+2ydy
dx

= 0

4x+2y( ) dy
dx

= ! 2x! 4y" dy
dx

= ! x+2y
2x+ y

x+2y = 0! x = " 2y

x2 + 4xy+ y2 = ! 2y( )2
+ 4 ! 2y( )y+ y2 = ! 3y2 = ! 12" y= ±2

4, ! 2( ) and ! 4, 2( )

d2y
dx2

= d
dx

− x+ 2y
2x+ y

⎡

⎣
⎢

⎤

⎦
⎥ =

2x+ y( ) −1− 2 dy
dx

⎛
⎝⎜

⎞
⎠⎟
− −x− 2y( ) 2+ dy

dx
⎛
⎝⎜

⎞
⎠⎟

2x+ y( )2

d2y
dx2 4, −2( )

=
2 4( )+ −2( )( ) −1− 2 0( )( )− − 4( )− 2 −2( )( ) 2+ 0( )( )

2 4( )+ −2( )( )2
= 6
36 =

1
6

d2y
dx2 −4, 2( )

=
2 −4( )+ 2( )( ) −1+ 2 0( )( )− − −4( )− 2 2( )( ) 2+ 0( )( )

2 4( )+ −2( )( )2
= − 636 = −

1
6

4, − 2( ) dy
dx = 0

d2y
dx2

> 0

−4, 2( ) dy
dx = 0
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dx2
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