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Section 4.4 Overview
● Section 4.4 is all about using basic math, equations of 

volumes or areas, and your imaginations!!



Explanations
● This mathematics of this sections can run anywhere from simple 

linear/parabolic equations to equations of area and volumes



Fabricating a Box Part 1

Since the information given are: open-top box 
made by cutting congruent squares with length = 20 
and width = 25… read the informations carefully.

Sketch, draw, and label the figure.



Fabricating a Box Part II
1. once the sketch is done, now it is the time to find the mystery side between 

the x’s on the length and width.
2. -Since the length is 20in and there are two unknown length, students can 

set the middle mystery part: 20-2x
-Since the width is 25in and there are two unknown width as well, students 

can set the mystery part = 25-2x
4.    The volume for the cutted box would be V=X*L*W , therefore, 

V=X*(20-2x)*(25-2x)
5.    Now, use a calculator(or not) to find the highest point or a point in V’ in 
which the function changes sign from positive to negative/

# That is the critical point in which what you are looking for is max.
6.    Now plug in x in the original volume equation to find the resulting max 
volume:                  V=3.68(20-(2*3.68))(25-(2*3.68)) = 820.53in cubed.



Designing a Can Part I
First, read the question carefully.

Then, Sketch an image that is related to 
the question.

Next, prepare any equations that is apart of 
the equation. 



Designing a Can Part II
Q. You have been asked to design a 1000cm3 can shaped like a right circular 
cylinder. What dimensions will use the least material?

1. First you will need the necessary equations for the cylinder
a. Volume=πr2h

i. Volume is given so πr2h=1000
b. Surface Area=2πr2+2πrh

2. Now solve for the height using the equation for volume.
3. πr2h=1000

a. h=1000/πr2

4. Next, plug h into the equation for surface area
a. SA=2πr2+2πr(1000/πr2)
b. SA=2πr2+2(1000/r2)



Designing a Can Part III
5. Get the derivative

a. SA1=4πr+(-2000/r2)
6. Now set it equal to zero and solve for r

a. 4πr+(-2000/r2)=0
b. 4πr=(2000/r2)
c. r3=(2000/4π)
d. r=(2000/4π)(⅓)

e. r=5.42
7. Plug r into the equation for height

a. h=1000/πr2

b. h=1000/π(5.42)2

c. h=10.84



Using the Strategy Part I q
Q. Find 2 numbers whose sum is 20 and whose product is as large as possible

1. The first part is getting the equation for the 2 numbers that equal 20, 
represented by x+y=20

2. Next, solve for y
a. y=-x+20

3. The second part of the question is to find the largest product possible, 
represented by the equation: p=x*y

4. Plug in the variable “y” into this equation
a. p1=x(-x+20)
b. p1=-x2+20x

5. Calculate the derivative
a. p1=-2x+20



Using the Strategy Part II
6. Solve for x

a. 2x=20
b. x=10

7. To verify that it is a critical point and a max, one can make the 
equation p1=-2x+20 into a number line.
a. ← + 10 - → 
b. Positive to negative (concave up) means that it is a max

8. Now you can plug x into the first equation y=-x+20
a. y=-10+20
b. y=10



Inscribing Rectangles Part I
 

❖ A rectangle is to be 
inscribed under one 
arch of the sine curve. 
What is the largest area 
the rectangle can have?

π-2x



Inscribing Rectangles Part II
Identify: _   (π-2x) is the length of the rectangle 

_   Sin(x) is the height of the rectangle

_   The area of the rectangle is:
A(x) = (π-2x)Sin(x)

_  * Area = Base(height)         



Inscribing Rectangles Part III
Steps:
● Assume that 0 ≤ x ≤ π/2
● A = 0 at the endpoints x = 0 and x = π/2
● Because A is differentiable, the only critical points will occur at the first 

derivative of zeros.
● A’(x) = -2sin(x) + (π-2x)Cos(x)
● Solving algebraically is not possible when A’(x) = 0
● Using graphing calculator to graph the normal function, and find where the 

maximum values occur.   
● Or graph the derivative of the function to find where the derivative is 0, and 

evaluate the normal function to find the maximum value
● The 2 Values should be the SAME



Inscribing Rectangles Part IV
Results: 
➢ The rectangle has a maximum area of about 1.12 

square units when x ≈ 0.71
➢ At this point, the rectangle is (π-2x) ≈ 1.72 units long by  

Sin(x) ≈ 0.65 units high
➢ A = b(h)

A = 1.72 (0.65)
A = 1.12 units square



Tips for section 4.4
1. Understand the problem
➢ Read and Identify problem carefully

2. Develop a mathematical model of the 
problem
➢ Draw and Label pictures of the problem
➢ Using variables to represent the quantity 

of problem



3. Graph the Function
➢ Find the Domain and graph the Function

4. Identify the Critical points and Endpoints 
➢ Find where the derivative is 0, changes 

signs, or fail to exists



5. Solve the problem with different methods
➢ Support and Confirm the solution with 

another method

6. Interpret the Solution
➢ Check the problem result by translate the 

solution into the problem in first place


