
Calculus

18 Optimization
Name: DA'( \

ort.lr Per:

The most common applications of calculus involves finding max/min. This section is about applying
those concepts to real world problems.

Steps:

1) DRAW A PICTURE (if possible). Assign symbols to all given quantities and quantities to be

2)

3)

4)

sheet of paper that is -6 inches.

5) Find the max/min using calculus. i.e. first derivative test. On a closed interval a max/min always
exist' 

-QQ)<'v^#tz\

lxaqfarmer has f,9$$ugl{ggghg with which to build a reclgngular co[g]. what is the
maximum ared'yhe can enclose with the fencing? CLASSIC

Find the max/min:

A', /fr -LY
O -- L5o -Lx

X= \L5

4tfa
R€
A inc E#@.v=r

\-LgJ-tzs=\?-
rn&x A.." = (tz$(l

Feasible Domain: O< X<LW

r

Primary Equation:

h='L'I

Secondary Equation:

a:o sLxoLS
1-5o = X +-3

o!= L5o -X
Function to be optimized:

A- X Qm-V) "Zt+-x

A'= 25c - Lr
\5) b zSry

Variation L: The farmer uses a river as one side of the corral

5oo ='Lx + 1

Variation 2: The farmer wants to place two internal dividers in the corral so that there are three
sections.

5,oO. \ +'lt



la-z:=o
(z -Zxg
X=l.F

Example 2: What is a rectanslq with a base that lies on the x - axjs and the two
lie on the

Example 3: Anrcpen tqp !gl!!lq !g made from a rectansular piece of sheet metal that measures 12 in*gwnat@ f such a box? CLASSIC F
-\l\t/\a{

Diagram:

Feasible Domain:

OIXLR

?"ri

Primary Equation:

A'3J ,\atJ

Find the max/min:

A'= lL- llx'
O = \L- \2-x'

X'l\
A\+a
cP#
A 

oa*t. t, ,"'[u
. \) fno"X @

b= b - 2Lr\"'1

t^ax Asta = 2( \)(,{)
.18-l

X:

Secondary Equation:

t = b - Zxt-.'

Function to be optimized: \
A=Lx(b-2*>
A'lLx 1P

ia'*-
i

1w
T-,,t-9.

Feasible Domain:

Primary Equation:
tl

V = JL'w 'X
Find the max/min:

Vt= \2f - lZox t?-t

C - \L(6"- IOx *rg)

x. b tJl-T- - G
X=5-J?, b+rJ -/

uT-r
m41
x*?.b5

.!. =t0 - 2(?'+9-
\y'- l7- 212't6)

zL\\

Secondary Equation:

9=t8-2x
w = \2 'Lf,

Function to be optimized:

\ -- (te -Ax Xtt-zx) 'X
rJ = r1^1 6ox"+z\bx

(19)

= LLb,ltoz-



inimize the costl

3 ' bwr -'l ntY
4n elqoa, l-

J qtr =.J' '
Feasible Domain:-

o<rLP

Primary Equation:

3'2,rrrh 'b (1w)L

Secondary Equation:

3Cu>:;'"5* to ""
\= gcoo - ?nvb

Function to be optimized:

q -2tt /ryq) - tt P;
r- \ (trz /

+ Bwr'

S=toooo-9rf.t"- 3-' -8oY-l,
GOOo g _,t- 4ry -1o*'"?

ry "tTTrz

'?- ftO
oEtz yL

o = -10,'aD r;' 32rt

VLrt (a = l\aN
(=t l9,ooc.

?211

t

S. t4

3\
CP

dsc f r^c 
I\YVrrn@ r= 5.Q

\= L2.5

5 = \5lq ,81

= boN,r-t _
Example 5: Find two positive integers whose66ffii is a maximG)if the sum of those numbers is 56.

CLASSIC

Find the max/min:

?\ = 6ls -2-x

O =5Le-Zx
\--29

qrffi
P rnc lftna"a

\= 6to-Zt <Ug

Diagram:

ll, I l\
N l| l.r(
[\ | |.L

Feasible Domain:

O / X<5le

Primary Equation:

?= X.g

Secondary Equation:

5k" X+j
)5--Sb-X

Function to be optimized:

? = X(5b-X )
?= 5i.ox -Xz



Example 6: Find the point on the graph of y = Ji + 7

-s)

<a^

?2

)

Example 7, { t*l.ngg!1aqgg is to contain.lltrgglgfof print. rhe [qlg11: {f!" !oP_g.!d
bottomofthepagearetou.l*ss,andtheryghtaretobe1.inWhat
should the dimensions of the paptirbe so that th{east amount of paper }s used?U/

ctovvo.*')

Feasible Domain:

0t*g X>o

Primaralqglier-d_ffior=@
Find the max/min:

;i= jtt-r*noibl

Q=
2x'5

x'5/z
d'
cP-
, d d.t(- '? \nc
\ - ,-_\-fnrn a*) 5= l?*t = E-a

q= ff,
C,\,cne,o*oor,nf ( €. F

x

f.Secondary Equation:

t4={}+\
J-

Function to be optimized:

,trJ x'-bx +1 +(F[)'
o['fx"-ts;*1 tx+r
o[=J >f -ex

Diagram:

Feasible Domain:

O 1X 121

Primary Equation:

A =(rJ +e)(x.rz)
Find the max/min:

A'= b- ry
X"

'o -- b -g\f Y+
-- 

r 
;a/

O = 3*-19
)..2 = t\o

X -- ).1 (r{ nuf *,

A+
c?#fO-1 21

\A d* Lt',n J *=.1

\ ut 
= 

4q-(.0

[na.sf A^tr nAauoyt " (Lg

D
Secondary Equation:

L\= \'3

%=Lq.
X

Function to be optimized:

A = (+ tt)(xre)

A=5^nT +3o


