Unit 6 Lesson 2 — Optimization Problems

Investigation #1: The Horticulture Club at AFHS is building a community garden. They have enough funds to purchase
12 feet of material to build a raised garden.

i the Horticulture Club uses the all of their materials, what are some of the possible dimensions for their raised garden?
Hint: It Sy be helpful to draw some possible optlons
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2. Hypothesis: If the Horticulture Club wants garden with the largest possible area, what dimensions should they use for the sides?
Justify your answer.
3teet oy 3fecet vavudo iamrs’r Qrco of 9 <9, feet.

3. Wri{e a model for the area of the rectangular pen in terms of the length of one side.
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4. What kind of function is this (linear, quadratic, exponential)? Explain how you know! @ uadiatic > \(\ \g he S-‘- C}( POhCh'l'

5. Use technology to graph your model from question #3 above. If the club is looking for the largest possible area, Whlch “key
feature” of the graph should we look at?
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6. Use technology the answer to questton #5. Does your answer match your hypothesis from question #2 above?
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Yivestigation #2: The Hortlculture Club at AFHS is building a community garden They have enough funds to purchase

12 feet of material to build a raised garden. When they build their garden they plan to use the side of the
school as one side of their garden.

7. If the Horticulture Club uses the all of their materials, what are some of the possible dimensions for their raised garden?
Hint: It may be helpful to draw some possible options.
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8. Hypothesis: If the Horticulture Club wants garden with the largest possible atea, what dimensions should they use for the sides?

Justify your answer. 3 'FCC’i-’ \7\,\ \9 -—fcc«r—% PY\)V.id.CS ‘(W« \GW]CS"‘ aVvco 0{" |& H‘z,

9. Werite a model for the area of the rectangular pen in terms of the length of one side.
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10. What kind of function is this (linear, quadratlc exponential)? Explain how you know! &u ad ‘/ﬂ'h:(« ‘3; hi _{ﬂhcﬂ— C)(P(mch{-

11. Use technology to graph your model from question #3 above If the club is looking for the largest possible area, which “key
feature” of the graph should we look at?

= 12x- 2X* 3 Vaximum

12. Use technology the answer to quesuon #5. Does your answer match your hypothesis from question #2 above?
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I. Maximizing the Area

-2
1. A farmer has 300 feet of fencing available to make a corral. (f) (:') X M X ('i )
2

2
A. What is the latgest area his corral can be? Suw2s '[i’
(5, 5019) 1S0-x (157
B. What dimensions will produce a corral with the largest area? Ovca = X (150~ X )

Making the corval s feet by 1T et =SOK — K2

2. The farmer in question 1 above changed his mind and decided to use the side of his barn as one side of the corral.

A. What is the largest area this corral can be? ii ) 250 f‘i’ 2

11250, (%@(nr)

B.What dimensions will produce a corral with the largest area? 300 —2% (iS?) )

rl5 ‘ftt+_\m1 ISo fect Oycg = X(3006-22)
= 300k =21 *
3. The farmer in the previous two questions realized that he needs to split his one corral into two with a common side. If he still has
300 feet of fencing, now what dimensions will create a maximum area? -~ A =

Ovca = X( 300-2 ) Maving the (S0) x (9 X(50)
= 200X —3x2 Cowat B fect™
( \Sv feet v
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4. Farmer Brown built a rectangular pen for his chickens using 12 meters of fence. (1sv)
-®  He used part of one side of his barn as one length of the rectangular pen.
e He maximized the area using the 12 metets of fence. F{S
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= armer Johnson build a rectangular pen for her chickens using 16 meters of fencing. ;
"o She used part of one side of her barn as one length of the rectangular pen. U iQVI 6‘ th=t+= 2

e The length of her pen was 2 meters more than the length of Farmer Brown’s pen. Wid+h =3+
e The width of her pen was 1 meter more than the width of Farmer Brown’s pen. iz-2x o e
How much larger is Famer Johnson’s rectangular pen than Farmer Brown’s? a \fCﬂ::‘ ;:(( ‘fz;zz( ) i {_‘:;Ctj“—
32 % "’ig’i'i'z":w (3,19 Grea of 3247
III. Optimization of Profit/Cost 3 ‘PCC/i’ io ‘i’tc‘i’
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1. The Big Brick Bakery sells more bagels when it reduces its prices, but then its profit changes. The function

P(x) = —1000(x — 0.55)2 + 300, where x is the price of a bagel in dollars models the bakery’s daily profit (in dollats) from
selling bagels. The bakery would like to maximize their profits.

A. Can the value of x be negative? Explain. NO ':—> Ca hho"i' SC“ baqc‘ 'i:'i\/ G hcj C\'i"'\\r('_. o (}(’ \&‘
B. Find the daily profit for selling bagels for $0.40 each J

PL4o) = ~fpop (40, 55)* +300 = $2M50
C. What price should the bakery charge to maximize its profit from bagels? G cll -FW f, S5 0y 55 (Cenis.

Vertex fivm = MaX e (55 300)

D. What will their maximum profit be?
g $30D
_The profit from selling local ballet tickets depends on the ticket price. Using past receipts, it has been found that the profit can be
:E;éﬁhodeled by the function, p(x) = —15x2 + 600x + 60 where x is the price of each ticket. ( 20} UOL@ O)

A. Find the ticket price that gives the maximum profit. QLF 20

B. Find the maximum profit. ‘35 (0 0Lo
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