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(36) 4.7 Optimization Problems(A)
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(36) 4.7 Optimization Problems (A) P2
Find the point (x,y) ontheline
y + 3x = 3 sothat thearea
Exampl el of the shaded rectangle is maximum '::"r--}r:]
(seethefigure)
Solution
y+3x=3
y=3-3x
A=xy
A=x(3—-3x)
A = 3x — 3x?
dA
3 5 mle| ol sk
ax
dA
—=-6 <0 Maxi
ax
dA
— =0
ax
3—6x=0
_ 1
*=3
QLY
3 <1 3)
Y= 32 P\22
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(36) 4.7 Optimization Problems (A) P3

e F
-
Example 2 | Find the dimensions of the rectangle of B
D - o
5 December | Maximumarea that can beinscribed the oF . X
1995 cuve x = 75— y? (seefigure) s / 3
3/ (75,0)
-
Solution
x =75 —y?
A=2yx

A=2y(75-y%)
A =150y — 2y3

dA-lSO 6y?
el i
dA

— = —12y <0 MAxi.
ax

dA

— =0

ax
150 — 6y% =0
, 150

y - 6 -

Yy =5

x=75—-25=750
a Dimension 50,1
p(50,5)

0

Exam[ )| e 3 (4 Points) Let A bethe area of asquare , and P be its perimeter .Find the minimum

40 August 7, 2011 | vaueof y=A—P
Solution

y =x?% —4x
dy
a =2x—4
&2 IGDAT it
dxz = 1nl.
dysd
dx
2x—4=0
X =
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(36)

4.7 Optimization Problems (A) P4

Example 4
16 June 6, 1996

If box with a square base and an open top isto have a surface area 300 cm?.
Find its maximum volume

s = x?+ 4xy
x%2 4+ 4xy =300
4xy = 300 — x?
300 — x?
Y=g
Yaesib el
2<300—x2>
=x ———
4x
V. =75 Lo
= X—ZX
Sl il
dx 4"
d*v 3
w2—5x<0 ]
dv
E—O
75—§x2=

Solution

x >0 Maxi.

X2 =75 (g) = (25)(4)
x= (5)(2) =10 —+»—— Maxi

300 - 100 200

y:

40 40

V =100(5) =500 cm?

Example 5

29 July 25th, 2002

Find two real numbers x and y of minimum product such that x + y? = 12.

Solution

—=—6y >0 ify <0 Mini

12-3y%2=0
gyr—="12

y? =4

y= -2
x=12—-4

5e =18

(x'Y) = (8:_2)

Mini.
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(36) 4.7 Optimization Problems (A)

Example 6

30 May 15th,
2003

Find two rea numbersxandy suchthat : x + y = 16
and P = xy3 is maximum.

x+y=16
y=16—-x -
p =xy®
= y*(16 —y)
= 16y3 — y*
dp

= =16(3)y% — 4y3
& 3y y

d*p
— = 16(6)y — 12y?

i =12y(8 —y)
a_,
dy
16(3)y2 — 4y3 =0
4y?(12-y)=0
y=0
y =12

2

d“p

2
dy y=12
x=16—-12=4

=12(12)(8=12) <0

Solution

x=16—y

Maxi.

the numbers are 4 and 12

Example 7

41 7 January
2012

[4 Pts.] Findthe point onthelinex —y = 40
for which P = x? + y2 isminimum .

x=y+40
P =x?%+y?

P = (y+40)? + y?
dp
— =2(y+40)+ 2y =4y + 80

dy
d?p
dy?
N )
dy -

4y +80 =0

y =—20
x=—20+40 =20
The point (20,—-20)

=4 >0 Mini
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(36) 4.7 Optimization Problems (A) P6
Homework
1 Find the dimens 1.7
. : ind the dimensions -
i hapaint (x, v) of the rectangle of EH'“‘
?r?atgt%}eJrar);a:o? i e um SESeEE \"u
1 shaded rectangle is . L 2 |canbe inscrl bed the2 /

i s cuve x =48-y
T L (see figure) [~
(seethefigure) oo 9 -~

R -':I:
A rectangleis be
inscribed inside
aright triangle of side
5cm,12cm, 13cm. 1301 W
Find the dimensions . v
3 | of the rectangle [aeme 4 | Find the dimensions of — -7
~ | positioned as the C Er — | the rectangle of :
figure so that its area . ':,: , maximum area that :
IS maximum. can inscribed the )
Curve '
5 o 16x% +y% =16 *
and having sides
Find the point 4 7 parallel to the
(x , y) onthecurve coordinate axes
y = 75 — x2 which
5 | make the area of
a The shaded Pl e
rectangle in the figure EET R A
maximum lff = "'\“-.}
3 December 30, 1991 h (}; j
15 February 1996 E,F
6 Find the dimensions of the rectangle of maximum /"'-T_- —
= | area that can inscribed the curve x2 + 4y? = 4 ; o
and having sides parallel to the coordinate axes ' . r
(seethefigure)
T :lr
1 January 1990
7 Find the point ( x , y) on the curve
= | y = 80 — x? which make the area of the shaded
rectangle in the figure maximum ..-"’f-_ _--"'-._
; v
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(36) 4.7 Optimization Problems (A) P7

Homework
8 August 28, 1993 {[] ctn
A rectangleis be inscribed inside aright triangle
§ of side6cm, 8cm, 10cm Find the dimensions P24 {1 I
of the rectangle positioned as the figure so that T v
its areais maximum .
B i
g Find the dimensions of the rectangle area 64 cm? whose perimeter is minimum
1=O If box with a square base and an open top is to have a surface area 48 cm?. Find its maximum volume
11 August 11, 1994 A
ﬁ_ A wire 20 cmlong is to be cut into two pieces. If each piece is bent into the shape of a square. Where
| should thewire be cut so that the sum of their areas is minimum?
5 July 13, 1992
1_2 A rectangular garden of area 75 ft? is bounded on three sides by awall costing $8 per ft and on the
| fourth sideby afence costing $4 per ft. What are the dimensions of the garden for minimum cost.
A farmer wants to enclose arectangular field by using a straight river asa side, it is known that the two
]__3 opposite sides cost 2 K.D per foot and the other side opposite to theriver cots 3K.D per foot.
| If hehas800 K.D for the project, what dimensions would enclose a maximum area ?
14 Find the dimensions of theright circular cylinder , with open top and closed bottom of maximum
== | surface areathat can be inscribed inside aright circular cone of radius 6 cm. and height 18 cm
15 A line having (negative ) slop m passes through (2 , 18) and intersects the coordinate axes at
== | (a,0) and (0, b).Findthevaueof mwhich makesa + b minimum.
1=6 Find the dimensions of the rectangle area 81cm? Whose perimeter is minimum
35 August 15, 2009
17 |Let x and y betwo positive numbers whose sumis4 . Find thevaluesof x and y
that minimize the function P = x? + y?2.
18 37 June 6, 2010
== | two positive numbers whose product is 100 and whose sum is minimum
39 5June, 2011
1=9 [4pts.] Findthevalueof m < 0 that minimizesthe area of the region bounded by
the x — axis , they — axis and theline y = mx +5—3m.
23 May 26. 2002
20 o

Find the minimum value of S = 9x + 8y?, where x(y? +1) = 2andx # 0. (4 pts))
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(36) 4.7 Optimization Problems (A) P8

1=7 Let x and y betwo positive numbers whose sumis4 . Find the values
35 Augustl1S, | of x and y that minimizethe function P = x2 + y2.
2009
Solution
x+y=4
y=4-—x
P =x?%+y?

P =4 (41— %)

d
£=2x—2(4—x)=2x—8+2x=4x—8
d’p g
Wzél- > (0 Mini.
dpill
dx
4x — 8 =
x =2 Mini
y=4-2 =2
(xy) = (22)

20 Find the minimum value of S = 9x + 8y?,
23 May 26.2002 |Where x(y*+1) =2andx # 0.  (4pts)

Solution

x(y?+1)=2
2 (ol
y ;x
2=__1
4 X
S =9x + 8y?

16
S=9x+——8

X
ds_9 16_9 =)
dx x2 *
d?s 32 _
W:F >0 ifx >0
ds_0
dx

16

9—x—2_0

16
MR
s Uiy
4 i e Maxi
X—§ 1nl. B x——§ axl
il Bl a8 2_ 1
(Al GBI S L 2
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