MATH 11012 Intuitive Calculus’ Spring 2011
Circle one:  8:50 5:30 Ms. Kracht

Name: KE\/

Quiz Score: /25

Quiz 3: Version A

Show your reasoning. Use standard notation correctly. Simplify your answers.
You may NOT share calculators or use a cell phone or any Internet device as a calculator.

1. An orange grower finds that if she plants 30 trees per acre, each tree will yield 70 bushels of oranges. She also
estimates that for each additional tree that she plants per acre, the yield of each tree will decrease by 5 bushels. We
wish to find how many trees she should plant per acre to maximize her harvest (total yield per acre).

Let « be the number of additional trees she plants per acre.

(a) (4 pts) Find an expression in terms of x for the number of trees per acre.
20t X tree/aure
(b) (4 pts) Find an expression in terms of z for the yield per tree.

T0 - b x bushele /tree

(c) (4 pts) Write a function Y (x) representing the total yield per acre. Simplify.

Y (x)= (3045 ) (Fv- Bx) = 2400 —E0X —5xZ bms%é(ﬁd%

(d) (6 pts) Use calculus to find the value of the variable which gives the absolute maximum value of your yield
function.

Mx)= —§0 —-lox

Foo]

— g0 -lox = O
—ox = 80D

x=—§

@

(e) (4 pts) Verify that this is the indeed the absolute maximum on the appropriate interval. Explain!
Y (%) = — 40 $o M hawo a velatioe max e
X ==8 LSince
N7(-9) = -40< 0 Thee (S on\j
Mg crhtcad nmnler,
Concave down . Wgo 4ty abS‘DLuw‘C wuuc

(f} (3 pts) Answer the question in a complete sentence.

Zo4+(-8§)= 22 threed Sacre

D Mas A 2 W&M/{c‘/ghg Showld W(a/rv{' 22 thees
174/1/ ame .
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Quiz 3: Version B

Show your reasoning. Use standard notation correctly. Simplify your answers.
You may NOT share calculators or use a cell phone or any Internet device as a calculator.

1. An orange grower finds that if she plants 40 trees per acre, each tree will yield 100 bushels of oranges. She also
estimates that for each additional tree that she plants per acre, the yield of each tree will decrease by 5 bushels. We
wish to find how many trees she should plant per acre to maximize her harvest (total yield per acre).

Let = be the number of additional trees she plants per acre.

(a) (4 pts) Find an expression in terms of z for the number of trees per acre.

401X Hreet/ncre

(b) (4 pts) Find an expression in terms of x for the yield per tree.

100 —5x lﬂué{’\d‘/’@‘f&

(c) (4 pts) Write a function Y () representing the total yield per acre. Simplify.

Tlx) = (4ot2) (100-5x ) = 4000 = 400K — x” bushele/pr e

(d) (6 pts) Use calculus to find the value of the variable which gives the absolute maximum value of your yield
function.

N (x)= —100 —(0x
t{/()d :”o}
—100—-(0X = ©O

— 0% = 10D

i

(e) (4 pts) Verify that this is the indeed the absolute maximum on the appropriate interval. Explain!

Y0=-10 <o = Wi avplahve mae oot

P X = A0 Cinre tthere € onl
N (~0)=-40<0 one cnchcal Numm ber, Ahis” i<
Concare oot . also He aloselide max .

(f) (3 pts) Answer the question in a complete sentence.

40+(-10) = 20 hees/acne

To mai mize her yreld, she shodd plant 20 trees
rP@V acve .
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Quiz 3: Version C

Show your reasoning. Use standard notation correctly. Simplify your answers.
You may NOT share calculators or use a cell phone or any Internet device as a calculator.

1. An orange grower finds that if she plants 20 trees per acre, each tree will yield 50 bushels of oranges. She also
estimates that for each additional tree that she plants per acre, the yield of each tree will decrease by 5 bushels. We
wish to find how many trees she should plant per acre to maximize her harvest (total yield per acre).

Let = be the number of additional trees she plants per acre.

(a) (4 pts) Find an expression in terms of x for the number of trees per acre,
20+x  Aveey/pove
(b) (4 pts) Find an expression in terms of x for the yield per tree.
G0 —5x  bushels/tree
(c) (4 pts) Write a function Y (z) representing the total yield per acre. Simplify.

Y(¢)= (20+x Y 50-5x) = 1000 = 50X —Sx~ Wsw[%wm

(d) (6 pts) Use calculus to find the value of the variable which gives the absolute maximum value of your yield
function.

N 1)= —50 -i0X

_Go-lox =0
—|o0x = 50
= —&

(e) (4 pts) Verify that this is the indeed the absolute maximum on the appropriate interval. Explain!
N7 ) = So X lav g relatire mas 4
(x) = —{D C rearire Az
) X = 5. Cince Ahere S omly e
Y7 (=)=~ <0 ot cad nyime v tiss (s aleo
So Camncaye Ao . Yte al-cplule vman

(f) (3 pts) Answer the question in a complete sentence.

20+ (-5) =S 3

To maximize her 36//@} che shantd p(cz,n‘l' (S Avees
P o
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Quiz 3: Version D

Show your reasoning. Use standard notation correctly. Simplify your answers.
You may NOT share calculators or use a cell phone or any Internet device as a calculator.

1. An orange grower finds that if she plants 40 trees per acre, each tree will yield 60 bushels of oranges. She also
estimates that for each additional tree that she plants per acre, the yield of each tree will decrease by 5 bushels. We
wish to find how many trees she should plant per acre to maximize her harvest (total yield per acre).

Let = be the number of additional trees she plants per acre.

(a) (4 pts) Find an expression in terms of x for the number of trees per acre.
40 +x dnees/aure

(b) (4 pts) Find an expression in terms of z for the yield per tree.
60 —Fx  buthels S,

(c) (4 pts) Write a function Y'(z) representing the total yield per acre. Simplify.

Y= (Ho+)(b0-5x) = 2400 —1HOX =T ’W"””‘%M

(d) (6 pts) Use calculus to find the value of the variable which gives the absolute maximum value of your yield
function.

NUe)= =140 — 0x

~l¢0 - 10X =0

x= — ¢

(e) (4 pts) Verify that this is the indeed the absolute maximum on the appropriate interval. Explain!
<
\(//(X)';~/(O So Y hav a velahive ymas at x=—4.

e _ Smee Hleve s onlgy e enpdrical
)= ~{p < 9 o
T)=~to<o wumber, this 2 alio He absolcdk Mac,

So Congave Ao

(f) (3 pts) Answer the question in a complete sentence.
o +(-14) = 20
To maimiz w/rtjraa/ she shaadd plant 26 trees per acre



