Perimeter 100

Perimeter of Square =4-x Perimeter of Circle =2-n-»  Total Perimeter =2- - r+4-x

Given wire =100

2 2 2, 2

Area of Square =x= Area of Circle =n-r= Total Area =n-r~+x

1-18-19 Wire problem 100.ths 10f 13



Steps in the process of maximizing area when given perimeter allowed

1) Write perimeter function
2) solve for missing variable in area formula
3) replace constraint from perimeter formula in area formula

4) write area formula in terms of single variable. either A(r) or A(x)

dA dA
5) find — or —
dx dr
dA dA
6) solve —=0or—=0
dx dr

7) find feasible domainfor x orr
8) Maximum or minimum will occur at
x or r = minimum of feasible domain, or
X or r= maximum of feasible domain, or
X = solutions to a“. 0 or a. 0

dx dr

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 100.ths
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Steps in the process of maximizing area when given perimeter allowed

1) Write perimeter function
Total Perimeter =2- - r+4-x  Given wire =100
100=2mr+4-x

2) solve for missing variable in area formula

50 2- :
This leads to r=———— or x=25———
T W 2

3) replace constraint from perimeter formula in area formula

Total Area =7~ r2 +x2
2

-7
Area formula in terms of radius = - r2 +(25—L)
2

50 2-x 2
Zan (=)
T T

Area formula in terms of square side = x

1-18-19 Wire problem 100.ths
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Steps in the process of maximizing area when given perimeter allowed

4) write area formula in terms of single variable. either A(r) or A(x)

2

Area formula in terms of radius = - r2 +(25—L)
2

TE2 2
A(r) = I"'TE cr- =257 r+625

2
Area formula in terms of square side = a_s +n(r_1)

(m+4)- x%=200- x+2500

Ax) =
U
dA  dA dA 727
5) find — or — A'(r)=—= +2-m-r—25'1
dx dr dr 2
dA 8- 200
A'(x)=—-= A P
oI o

1-18-19 Wire problem 100.ths
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Steps in the process of maximizing area when given perimeter allowed

2.

dA dA
6) solve — =0  A'(F)=—— =——+2- 1 725+ 7
dr dr 2
dA 7y 50 50
= A2 =251 =0 at ——— I =———<r2.229
dr 2 n* (n+4) n* (n+4)
dA dA 8- 200
6) solve —=0  A'(X)=—— =t D x—
dx dx © g
dA 8-x 200 100 100
—_— - Do Y =() gt —— X = ~14.0025
d« © g n+4 n+4

1-18-19 Wire problem 100.ths 5 of 13



Steps in the process of maximizing area when given perimeter allowed

7) find feasible domainfor x orr

50

A(r) has a feasible domain of 0<r<— Why? The maximum radius means no square
T

A(x) has a feasible domain of 0=<x<25 Why? The maximum side means no circle

8) Maximum or minimum will occur at

50 50
A(r) will maximize or minimize at r =0, r = —, or r=
s T (m+4)
50 . 1250- \n+1 50 625
A0)=625 A(—)= (1) A(———)=625—————
T T ne (JI+4) e (JT+4)
100

A(x) will maximize or minimize at x = 0, x = 25, or x=
n+4

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 100.ths
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Steps in the process of maximizing area when given perimeter allowed

8) Maximum or minimum will occur at

50 50
A(r) will maximize or minimize at r =0, r = —, or r=
s T (JI+4)
A(0)=625
50 . 1250 \n+1
A(=—)= 61 o A(15.92 )=1647.89
T T
50 _ 625
A(————)=625————— also A(2.229)=597.143
o (n+4) o (]1:+4)

A(x) will maximize or minimize at x = 0, Xx = X_smax , or x=x_solve

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 100.ths

7 0of 13



Steps in the process of maximizing area when given perimeter allowed

8) Maximum or minimum will occur at

100
A(x) will maximize or minimize at x = 0, x = 25, or x=
n+4
2500
A(0)= also A(0)=795.775
T
A(25)=625 also A(25.)=625.
100 . 2500 _
A( )= also A(14.0025 )=350.062
n+4  7wt+4

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 100.ths
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5141.96

(15.9155,1647.89)

(0,625) 1 (2.22856,597.143)
C200f .
-934.33 |

Given length of wire 100

312 2
—t1 | r =251 r+625
4

A(r) =
dA
dr
2
d .
expand(—(alr)) .z r+2-n-r—25'n
dr 2
nor 50
= +2-mr—25-1 =0 at
dr 2 7+ (n+4)
50
r=———=2.229
T (J‘E+4)
A(r) has a feasible domain of
50
0<r=—
T

A(r) will maximize or minimize at

<

1-18-19 Wire problem 100.ths
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2964.23 | A(X) Given length of wire 100

(n+4)- x2-200- x+2500

A(X) =

dA _8x 200 100
— =42 x———=0 at —

dx L T n+4

100
| x = — ~14.0025
0.,795.775) +4

—

A(x) has a feasible domain of

0=x<25

(25,625)

| 14.0025,350.062
200 ( ’ ) A(x) will maximize or minimize at

._1.2..().7. + "2: L e B B S B B e :4:0:.]i4 100

x=0,x =25, 0r x=
n+4

-1087.2 |

1-18-19 Wire problem 100.ths 10 of 13



When r = 5find rate of change in area

This really depends on which function you use to answer this question
2

. . T *Fr
The intent is to use = +2-m-r—25'1
dr 2

dA
Find — atr =2 A'Q)=n2+4-1-25 = -2.564

dr

dA 8-x 200

You can also use A'(x)=—= +2+x——— but indirectly

T TU

dA
Find E at r = 2 which implies x =25—7

A'(25-1)=42-2-1~ 35.72

1-18-19 Wire problem 100.ths 11 of 13



187.64 |

'175.21 A'x

(21.8584,35.7168)

20 7 20
’ ’ ’ ’ ;(-2:. _Z .516-402—) ’ : ’ ; ; ; {
-12.94 |22 19.9 68.44
-181.12 |
1-18-19 Wire problem 100.ths 12 of 13



1o_s 4*x a_Tlr (TtA2/4+1T0)*rA2-25*1T*r+625
20b C 2*10*r a_ls ((Tt+4)*xA2-200*x+2500)/(T7)
3a_s X2 X_smax 25|
48_C TT*rA2 r_cmax 50/(tr)
5o 1T 2*TTr+4*x a_r A 2/4+TT
6a_1 T rA2+x72 b_r -25
7 x_1 25-T11*r/2 c_r 625
8 b_given 100/d_r ~625*Tt*2-2500*1T+625
9r 1 50/(1t)—-2*x/(17) r_solve |50/(1t*(1t+4))
10r_given 2/a_sq (Tt+4)/(17)
11k_implied |25-1t b_sq ~200/(TT) |
<] — @
falp_s
1-18-19 Wire problem 100.ths 13 of 13



Perimeter 200

Perimeter of Square =4-x Perimeter of Circle =2-n-»  Total Perimeter =2- - r+4-x

Given wire =200

2 2 2, 2

Area of Square =x= Area of Circle =n-r= Total Area =n-r~+x

1-18-19 Wire problem 200.ths 10f 13



Steps in the process of maximizing area when given perimeter allowed

1) Write perimeter function
2) solve for missing variable in area formula
3) replace constraint from perimeter formula in area formula

4) write area formula in terms of single variable. either A(r) or A(x)

dA dA
5) find — or —
dx dr
dA dA
6) solve —=0or—=0
dx dr

7) find feasible domainfor x orr
8) Maximum or minimum will occur at
x or r = minimum of feasible domain, or
X or r= maximum of feasible domain, or
X = solutions to a“. 0 or a. 0

dx dr

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 200.ths

20f 13



Steps in the process of maximizing area when given perimeter allowed

1) Write perimeter function
Total Perimeter =2- - r+4-x  Given wire =200
200=2mr+4-x

2) solve for missing variable in area formula

100 2- :
This leads to r= 22 or x=50_n_r
T T 2

3) replace constraint from perimeter formula in area formula

Total Area =7~ r2+x2
2

-7
Area formula in terms of radius = - r2 +(50—L)
2

100 2-x 2
24 (—)
T T

Area formula in terms of square side = x

1-18-19 Wire problem 200.ths
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Steps in the process of maximizing area when given perimeter allowed

4) write area formula in terms of single variable. either A(r) or A(x)

2

Area formula in terms of radius = - r2 +(50—L)
2

2
A(r) =| =—+7| 2 =50+ 7 742500
4

2
Area formula in terms of square side = a_s +n(r_1)

(m+4)- x%=400- x+10000

Ax) =
T
dA  dA dA 727
5) find — or — A'(r)=—= +2-m-r—50-7
dx dr dr 2
dA 8- 400
A'(x)=—-= Z 2y
oI o

1-18-19 Wire problem 200.ths
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Steps in the process of maximizing area when given perimeter allowed

2

dA dA .
6) solve — =0  A'(F)=—— =———+2- 1 750+ 7
dr dr 2
2
dA : 100 100
== 12 n 507 =0 at ——— r=————~4.457
dr 2 n* (n+4) n* (n+4)
dA dA 8- 400
6) solve —=0  A'(X)=—m =t D x—
dx dx © g
dA 8-x 400 200 200
—_— - Do Y =() gt —— X = ~28.005
d« © g n+4 n+4

1-18-19 Wire problem 200.ths 5 of 13



Steps in the process of maximizing area when given perimeter allowed

7) find feasible domainfor x orr

A(r) has a feasible domain of 0<r<—— Why? The maximum radius means no square
T

A(x) has a feasible domain of 0=<x<50 Why? The maximum side means no circle

8) Maximum or minimum will occur at

. .. e . 100 100
A(r) will maximize or minimize at r =0, r = ——, or r=
s T (JI+4)
100 . 5000 (n+1 100 2500
A(0)=2500 A(—)= (n+1) A(—— )=2500- ———
T T m* (JI+4) T (:II+4)
200

A(x) will maximize or minimize at x = 0, x = 50, or x=
n+4

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 200.ths

6 of 13



Steps in the process of maximizing area when given perimeter allowed

8) Maximum or minimum will occur at

. _ .. 100 100
A(r) will maximize or minimize at r =0, r = ——, or r=
s e (Jt+4)

A(0)=2500

100 . 5000+ \m+1
A(—)= 1) o A(31.83)=6591.55

T T
100 2500

A(————)=2500———— also A(4.457 )=2388.57

o (n+4) T (31:+4)

A(x) will maximize or minimize at x = 0, Xx = X_smax , or x=x_solve

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 200.ths
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Steps in the process of maximizing area when given perimeter allowed

8) Maximum or minimum will occur at

200
A(x) will maximize or minimize at x = 0, x = 50, or x=
n+4
10000
A(0)= also A(0)=3183.1
T

A(50)=2500 also A(50.)=2500.
200 . 10000
A(—)=

m+4 +4

also A(28.005 )=1400.25

(this is a consequence of EVT Extreme Value Theorem)

1-18-19 Wire problem 200.ths
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6838.26 | (34.831 16591.55)

(0,2500)

(4.45713,2388.57)

20.95 |5

57.35

Given length of wire 200

A(r) =

312 2
—t1 | = =50 7 r+2500
4

+2+mr—507

2
d Ty
expand ( 2 (a_lr )) ;

100
oI (TE+4)

= .r+2~n'r—50'n =( at
dr 2
100
— 4,457
T (J‘E+4)

A(r) has a feasible domain of

I':

A(r) will maximize or minimize at

100 100
——, OF rI=———

r=0,r=

<

1-18-19 Wire problem 200.ths
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{

500 7

0.,3183.1)

(50.,2500.)

(28.005,1400.25)

— — — Jg
-29.6 110 134.16
927.63 |

Given length of wire 200

(n+4) x2—400- x-+10000

A(X) =
T
dA 8-x 400
— e D ——
dx L T
dA 8-x 400 200
—_— =t x—— =0 at ——
dx oL T n+4
200
X = — 28,005
n+4

A(x) has a feasible domain of

0=x<50

A(x) will maximize or minimize at
200

n+4

x=0,x =50, or x=

1-18-19 Wire problem 200.ths
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When r = 5find rate of change in area

This really depends on which function you use to answer this question
2

: : nor
The intent is to use = +2- 1 r—50- 7
dr 2
. dA 32 _
Find — atr=3 A'G)= +6-71-50 = -16.35
dr
dA 8- 400
You can also use A'(x)=—= a +2+ x——— but indirectly
T T
dA 37
Find — at r = 3 which implies x =50——
dx 2

37
A'(B0——)=88-3-1 = 78.58
2

1-18-19 Wire problem 200.ths 11 of 13



187.64 |

'175.21 A'x

(45.2876,78.5752)

20 1
_' ' ' ! / ' ! ! ' ) + + —»
12.94 _ 2 (3..-16.346) 19.9 68.44
-181.12 |
1-18-19 Wire problem 200.ths 12 of 13



To_s 4*x a_lr (TtA2/4+10)*rA2-50*1t*r+2500
20b C 2*10*r a_ls ((t+4)*xA2-400*x+10000)/(1T)
3 a_s xA2 X_Smax 50
48_C TT*rA2 r_cmax 100/(1v)
5o 1T 2*TTr+4*x a_r A 2/4+TT
6a_1 T rA2+x72 b_r -50
7 x_1 50-T1t*r/2 c_r 2500
8 b_given 200(d_r -2500*1t*2-10000*1T+2500
9 1 100/(1t)—2*x/(TT) r_solve |100/(Tt*(Tr+4))
10r_given 3|a_sq (Tt+4)/(17)
11 k_implied |50-3*1t/2 b_sq ~400/(TT) |
<] — @
farlps
1-18-19 Wire problem 200.ths 13 of 13



