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Section 2.4 Maximum and Minimum Problems (Not Given the

Function)
v (») \'\ ¢
%)
Type Two _Max and Min Problems H\Zumx\ (f, pqcl
CX’C!‘(‘ ‘\jnul"\b@‘fS j’eigfr'
1. Find two numbers whose sim is 84 and whose product is a
maximum.

(To do this we need to set up a quadratic function and find the
maximum of the function - ie. the vertex).

Step 1: Create a Table

| | First Number () 1 2 3 4
Second Number 83 81, ¥ \ ?o
(84-1: 83) | (349 §2)/(84-3 = 81| (R4-4- &0)
Product (v)

Slistand| 83 ] 14 |43 | 330

AV v </

D,
Step 2: Determine what type of relationship is between the

first number (x) and the Product (y). F“\A bif reff!\(.fs

D2= - 9 — :2
Since D D 1s constant...relationship is G L\,\G\A rc}{ C

Step 3: Use TI-83 to determine the equation for the curve of
best fit (the parabola).
[Enter x in L1 and y in L2]. Perform a quadratic
regression.

Y= ax bx +¢

=-| C=0
b = {4

The equation of the curve of best fit is:
y== ‘11 + 8"\’-
b = —X1+ ™x
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Step 4: Use your curve of best fit to find the vertex of the
parabola.

x:_—b=—gq=—?q_—_ L’Q
2a Q"() -2
Therefore y = --27'_|, Y »

Y= = (4a) + €4(42)

Y= -1y + 352%
Y= 11064

The vertex is: ( L’Q . 17 Q,‘-, )
Whe n i+ — — MAX/MOV\
occurs va lwe
Step 5: Interpret your vertex.
Complete the statement:
The maximum product is , —' Q)LI (y -value of vertex) and
one of the numbers is 4 (x-coordinate of vertex).

How do I find the other number? 'ﬂ-u Sum , H‘ .')
Numbers 1S 84. So, If one numbi 1S 43
tho ofer number is’ €Y-yq.yy

Step 6: State your answer.

The hoo numbers ane 42 442 3 41
Max; pum Pradud- is 16Y.
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2. Two numbers differ by 30. Set up a quadratic function and
determine the two numbers if their product is a minimum.

Step 1: Create a Table

First No (x) 1 2 3 4
Second Number 3 [ 33 3‘3 Bq
(%0+1 = 3/)
J=1 = 34)
Product (1)
3
(st aong | D 6Y 92 | 1%¢

Step 2: Determine what type of relationship is between the
first number (x) and the Product (y).

Sequence for Minimum product:

64, \/ 99, 136,..} Is this a quadratic relationship?
™ Show!

J
vV . .
N - S}f\(e,\bz \ S (‘Of\S\'cu\-\)\\
IS q hadratic.
Step 3: Use TI-83 to determine the equation for the curve
of best fit (the parabola).

[Enter x in L1 and y in L2]. Perform a quadratic
regression.

A= ' ) b s 30
Therefore, the equation of the curve of best fit is: y :4\13"—301

b *+ 20
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Step 4: Use your curve of best fit to find the vertex of the
parabola.

Xe-b . -30 .36, -5

-
B mm—

2a A
z
g: X +3DDC
ALY 15)%+ 36 (-15)
Y= 2as - Y50

Y =-2285
(-15,-225) .

Step S: Interpret your vertex. Step 6: State your answer.

Complete the statement:

The minimum product is - 235 and it occurs atx = | S
Therefore, one numberis = |& and the other number is

=) .
(" (1§+230 = ’5)
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3. Zach has 150 m of fencing to fence a rectangular region.
Set up a quadratic function to determine the dimensions
that will yield the largest possible area.

Recall : Area = Lxw e
Perimeter= L+ AW |

150 m does 4 sic)rs, Qlwnjﬂs o Dwidths.
[SOm = =\0Sm

So 75m will do | fenqth | w ¥
@*U&J:’]g}—? use fo complete thatable.

Step 1: Create a Table

L, Length( 1 ewiee) 2 3 4 5
Widh Y 13 12 il 70

(15 -1=19| (75 -29) (75-3 MY (75 -4 |(75-5=19
Ly ¢om | T4 | M6 | Qlb | 984 | 3%D
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Step 2: Check to see if Area and length are a quadratic

relationship
Sequence for Area: {74 146 Al Y 2¢€9 | 350 .
A\
D1 = 7.’! 70 L8 bl
v v M
D2 = -2 =2

Quadratre because D, is constand.

Step 3: Use TI-83 to determine the equation for the curve of

best fit (the parabola).
[Enter x in L1 and y in L2]. Perform a quadratic

regression.

Equation of the curve of best fit is:

Y=oxitbric a--l

Y-t 5x '°Q" S
Y= - 452
Step 4: Use your curve of best fit to find the vertex of the
parabola.
X=-b _-15_ -5

A= -xk 15

Y= - (315¥ 4 15(315)
9 7140635 + A5
Y= 146(.95

The vertex s : <31-5, \L'O(DQS)

Step 5: Interpret your vertex.
Complete the statement:

UL

The maximum AREA is y = ]ﬂQ !, ply ';‘nd it occurs

at a length of x = 7), §we . What is the w1dth'7g| o
L4015 m
WA :=T15-31.5 = B).5m

Step 6: State your answer.
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4. A farmer has 400 m with which to enclose a rectangular
region along side of his barn. He plans on using one side of
the barn as a length in his rectangle. What are the dimensions
of the largest possible lot he can enclose? What is the maximum

P- 2w+ S
H00 :‘/—5 w + 2 . }F

Hoo —W = .Qj

Step 1: Create a Table

L| “ ’(x 1 2 3 4 <

LQ Area (4) 3938 793 ‘\?1 I156% | 1950

Q- 400 - &= H0p-

= LIOO "’l '—'-"/OO-‘{
= 9% = 394
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Step 2: Quadratic Equation of Curve of Best Fit =
Y= axlrbxrc  a:"2

\3=“31"'+‘loo¥ EZ?O

Step 3: Vertex =

X=-b _ Y60 . —H0 . o
Q- J-3) -4

“Js - Ax + 400 %

\a= —‘A(wg?-\- Hoo ('Db}

B L S '3(|°°°Q34 "/0 600

Y= -20 000+ Hb 000
Y= 20 000

\eckex (\2__(_) , 0 om\

Step 4: Interpret vertex. 2

The maximum AREA is y =Q0000 m  and it occurs
ata width of x = [DD wn . What is the length?

| 0-400 -Aw
W
- L-—l A = Yoo - 2((00)
L = 450-200

= 200wm )
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Format Sheet for answering Maximum and Minimum

Problems

1 Table:
x-variable
y-variable

2 Equation of Curve of Best Fit (Quadratic Function)
3 Vertex of Quadratic Function

4  Interpret your vertex.
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