Max Vol of can given SA = 200

You are trying todesign a can that
maximizes the volume ofa right cylinder
a.k.a. can.

You are allowed 200 square cm of sheet
metal to create this can.

Things you need to committo memory
SA=CH+2B =277 ht2-m-r 2

SA=surface area ofcylinder

C =circumference ofa circle
r =radius ofa circle

H = height of cylinder
B=Base =circle's area

V=BH =277 21

V=volume ofa cylinder

B,H, same as above
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T h eight(x]

2

200 = CH+2B=2-7mt*r-ht2-m-r
200 = 2-mex b2 7 x2
200 —2-7-x% =2-m-x-

200 —25- x2 200 21 X2

h\x)= = -
2T X 27 X 27 X
. 100.
! _ h(x)= - X
x=radius ‘ T X
|1 (5.642,0)
_ { Feasibility of h
0<h< 100. 0<h< 5.642
o

Step 1:Letx =radius find hinterms of SAand x

Step 2: Determine where his feasible a.k,a positive
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- 100
N |50 | A .x=rfadf;ts> P R N .x=rfadi;ss>
(“5.642,0) (0'0) (5.642,0) (0,0) E (5.642.0)

9 Feasible Volume function
Volume Function = nr“+h

100. ) V(x)= 100. x— mx> for 0 <x < 5642
— X

Feasible roots of Volume Function
10

x=0 orx= ~ 5.642
[~ :

5 NOT feasible root of Volume function
V(X)ZX( 100. — T*°X ) _10

X = \/; ~ -5.642
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AV(X)
10-3 2000+ /3

'( 3fn o n

)

(0.100) (3.25735,217.157)
/,1-004 100 t
/) N3,257;0) x=radius . \ x=radius
—— B (V1) B S
\0.0) (5.642,0)
trly )
_ Volume Function = m*r~+h
)= 100. x — x>
| Derivative of Volume function
‘R el (x): 100. — 37+ x2

2nd Derivative of Volume Function'

V" (x) = —67 X
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6.515 u , 133.33 1 6.515 u

What we found!
The dimensions of the can that maximize volume of a can with surface area= 200
200 1 200 20+ /3
10-\3 h= : - - 23 6.515
_ 1200 _ - 2°T 200 67 \j_
rex= T o3[ T 3.257 3\
67 670
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133.33 v?

6.515 u

6.515 u

33.33 w?

What we found!

Exact Volume

Approximate Volume (

20003 —

o-\[n V=

The maximum volume of the can that maximize volume of a can with surface area of 200

10-\3 12 20-J§)
3 n 3 n
100 .20'\6 ~ 217.157

3 3-\/;
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6.515 u 133.33 2 6.515 u

33.33 12

What we found! The parts of the can that maximize volume of a can with surface area of 200

BaseArea:n-( lo'ﬁ )2= ﬂ ~ 33.33

. . 3
10-3 3.257 3
3\ 10"5).(20'\5): A0 | 13333

30z 3 3
height=" 20-\3 =~ 6.515

3. 400 100
fotal surface area = LA +2B = T +2( _3 )

Q

radius=

Lateral Area :211(

e

= 200
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