Homework 5
Secfion 2.6

14) Consider the problem of finding the dimensions of +he rectangular garden of
area 100 square meters for which the amount of fencing needed to Surround
the garden is as small as possible.
0) Draw a picture of a rectangle and select appropriate letters for he
dimensions.
b) Determine the objective and constraint equations
O Find the optimal valves for the dimen sions
a)x{ Y

b) constraint: 100= Xy
objechve: Fencnng =§=2X+2y

Q) 100=Xy => y= |00 _ _ 100N _ 200
N =Y 52 = #()O-’Z)HI( x)-2x+ <
\ _ 200
?(x)~2—%

0=2- &)(9 => 2:% = 2x*= 200 =7 X*= 100 => X=10
Check 81§ a Mmin: g _,D+ Y

mm O X=10m => y= 180 _\p
10

20) Find +he dimensions of he rectangular garden of greatest area +hat Can be fenced
off (all four sides) with 300 meters of fencing.

*i y constraint: 2x+2y= 300

———| obechive: A=xy
2%+2y =300 => 2y= 300-2X =7 y= 3002—2x = 150- X

=> A=\2D¥-x?
A'(X)=150-2x
O0=190-2X =2150=2X=> X=1%
Check ¥his 1S max: p'_*, — J
15

max ot X=15m => y=190-15=15m



sechion 2.6

18) A supermarket is 1o be designed as a vectangular building with fleor area 12,000
Square feet. The front of Hne building will be mostly glass and will cost 870 per running
foot for moderials. The other three walls will be constructed of brick and cement block,
ot a cost of 850 per running foot. Ignore all other costs Clabor | cost of foundahon and
roof ; and the like) and find e dimen sions of the base of the bmldmg that will
m\mm&e the cost of the materials for +he four walls of +he building.

4

X

constraint: Xy= 12000
Objective: C=70X+ 50 (2y+X)
000

Xy=12000=7y= |2+.OO => C=70)%+ |OO(|7-J1£Q>+SOX = 120% + \'ZOOX

C'(x)=120- 1200800

0= 120- 1200000 —, BOOOLO - 1362 206000 =120X*=> X*= 10000 =3 X= 100
Check S ISAMIN: _— , +

= 12000 100
Y= Yoo - 120

[looft % Rof+

Section 2

12)The average ticket price for a concert at +he opera hovse was 3%0. The average
attendance was HooO. wnen +he ficket price was raised 10 362, attendance declined o
an aerage 380D persons per performance. what shovld the tcket price be to
maximize the revenve for +he opera house? (AsSume a linear demand corve.)
two ponts: (4ooD, ©0Y and (3800,52)
. 52-80  _-2 _ -]
'3800 4ooO 200 ~ 100

(X-40DO) = p-50= ——

PSO‘ Ioo Io X +40 = p= —x+qo *

IZ()O-_ x+QOX

o-—+qo )——QO—-? X= 4500
PLHSOOI= L (4500) +90 = -4 5+qD =

Classwork problem graded: 4 (out of Y pts)



