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“ Write a volume function.

A Use the figure to help you write expressions for the length,
width, and height of the box.
Length of box: 10 — 2x
Width of box: §-2x
Height of box: X

B The volume of the box is the product of the length, width,
and height. Use the expressions you wrote above to write a
function V(x) that models the volume of the box.
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a Determine the domain of the volume function.

A" To find the domain of the vol fi
of the box must be positive.

, use the fact that each dimension

Find the constraint on the values of x for the length of the box.
10—-2x>0

X<5

Find the constraint on the values of x for the width of the box.

Write an inequality stating that the length of the box
must be positive.

Solve the inequality.

>0 Write an inequality stating that the width of the box must
be positive.

Find the constraint on the values of x for the height of the box.

X220

Solve the inequality.

Write an inequality stating that the height of the box
must be positive.

3& For a value of x to be in the domain of V(x), it must simultaneously satisfy all three

of the inequalities you wrote.
So, the domain of V(x) is all x such that O <x< —l‘k

-

1a. What units are iated with the exp
What are the units for the volume of the box?
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1b. How can you uscé'ly’obul.rc'ﬁu‘xguo&lr’i%/(x) to find the volume of the box when squares

with sides of length 3 inches are cut from the corners of the cardboard? What are the
dimensions of the box in this case?

Sibshhdng 3 for 2, V(3= 3(4N = 24 i’
duvensions 2in X 4in x 2in.

for the length, width, and height?

M
2a. What would happen to the volume if x took on either of the endpoint values in the
domain inequality? Explain why this makes sense in the context of the problem.

h)hm)n =0, V©)= QUMD =0; whin x=1, VA)=Y4Yd=0.

2b. Explain why the domain of V(x) isnot 0 < x < 5.

If wsu, Hhe width is regetvie ¢ when 1= the width

(s 0.




E’ Write and solve an equation.

‘A Multiply the factors in V(x) to write V(x) as a polynomial in standard form.
v =_ 45> -3b2+30x

B’ To find the value of x that results in a box with a volume of 48 in.3, set the
polynomial V(x) equal to 48. Write the resulting equation.

4% = 4%3- Sb)cl + 80x

‘Write your equation in the form p(x) To maé \fgauons easner, divlde both
sides of your equation by the greatest common factor of the coefficients of p(x).

A9 +20x-12=0

D Solve the equanon First termme the possible rational zeros of p(x) N
1(1,2,%,4,6, | ‘1 20 14
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Use synthetic substitution to find a zero of p(x). Then factor p(x) completely to find

the remaining zeros. 2 -x+13=0

The zeros of p(x) are I] > G } 2 \)(— QX(’Z):O
"EInterpret the results. Which of the zeros are in the domain of V(x)? X( 0 'ZX )(‘6 -] X)

C L Ziny G x\in
ij Sach \())fath'}e\ée Xz‘r}s, wﬁat arf%'n% co&respbnd‘x{lg mensnons ét 1he box?

' Graph the volume function and determine the local maximum.

A

Use a graphing calculator to graph the volume function V(x). \f‘"gg y
p . . Y 3 %+ 30
Step 1: Enter V(x) in the equation editor. X X7t X @ PN
N

Step 2: Use the domam of V(x) and the fact that the volume can be a0 /

at least 48 in.” to help you choose an a propnate viewing 5 / i

window. X -3¢ y-&l 10 3
Step 3: Graph the function. Sketch the graph on the coordinate plane 20 / \

at right. w0l
Find the value of the fi within the d: ‘Imin

CALC

Step 1: Press , then select 4smaximum. X r;fr‘ 2 3 "
Step 2: Use the arrow keys to move along the graph to select a left bound, a right

bound, and a guess. Press [l after each of these.

At what point does the maximum value occur? Round the coordinates to the,

nearest tenth. < [ 5 ;’3,,) %

3a. Check that the values of x that you found above result in a box with a volume
of 48 in*

when x=1,

waJ:%:}F

When 1= 2 Gx4x2 = Y%in®

3b. Given that it’s possible to create a box with a volume of 48 in.?, do you think it's
possible to create a box with a volume of 24 in.>? Explain.

Yes, when % = 3in Jor the haght, 3 x 4xa= 24

4a. Interpret the result. What do the coordinates of the point where the maximum
value occurs represent in the context of the, Mproblem’

sPR2.5 2 an

of the bor.

4b. How does your graph of V(x) support the domain you found earlier?

4c. You know that V(x) has a maximum value on the domain 0 < x < 4, but does V(x)
have a maximum value when the domain is not restricted (that is, when x can be any
real number)? Explain.




