Max and Min Boxes                   
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Alanna’s mother has asked her to help with the organisation of her younger sister’s birthday party.  Alanna has been given the job of preparing ‘baskets’ of candy which will be given to the guests.  She was asked to make them as large as possible.

Alanna’s mother has some rectangles of coloured cardboard left over from another birthday party.  Each piece is exactly 16 centimetres long by 9 centimetres wide.  Alanna decides to cut squares out of the corners and then to fold up the sides.
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As can be seen in the picture on the right, the result is an open-top box which Alanna can use to hold the candy for her sister’s guests.

Alanna wondered if there was a ‘best size’ for the square she was cutting out at the corners.  She wanted the box to hold as much candy as possible.

[image: image8.wmf]Your task is to find out for her.

Through this sheet you will be investigating the maximum

volume for a box created as shown above. 

1. It is probably obvious that the smallest possible size for the square cut​​-out is 0 cm.  Is there a largest possible size?  What is it and why is it the largest possible?

2. What is your first estimate for the best size?  (Or, do you think that it will not matter?)

3. If Alanna cuts out a square of size 1 cm, what will be the height, length and width of the box, and the resulting volume?


Height = ________ cm.
Width = ________ cm.
Length = ________ cm.



Volume of box =  ___________ cm3.
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4. Fill out the table below.  The row for 1 cm has been filled in so that you can check your answers.

	Cutout (x cm)
	Width (cm)
	Length (cm)
	Height (cm)
	Volume (cm3.)

	0


	
	
	
	

	0.5


	
	
	
	

	1


	7
	14
	1
	98

	1.5


	
	
	
	

	2

	
	
	
	

	2.5


	
	
	
	

	3


	
	
	
	

	3.5


	
	
	
	

	4


	
	
	
	

	4.5


	
	
	
	


5. From the table above, what is the size that Alanna should use in order to have the largest possible volume for her box?



Size =   ________ cm

Volume of box =  ___________ cm3.
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On graph paper, plot the points on axes showing Cutout (horizontally) against Volume (vertically).

· Carefully draw a smooth curve through the points you have plotted.  (Don’t simply join them with straight lines!)

(i) What volume will result from a cutout size of 2.7 cm.?
________ cm3.

(ii) What cutout size is needed to give a volume of 80 cm3.?





________ cm  and 
________ cm

7. Alanna originally did not expect the volume to vary so much.  She was now quite interested in the problem and suspected that the answer she had obtained from the table was only approximately correct.  She decided to try to find a more accurate result by investigating the values near her earlier answer.  

Using scrap paper to work on, help her to find an answer accurate to one decimal place.



Size =   __________ cm

Volume of box =  ___________ cm3.

Tired of repeated calculations, Alanna decided to see if her calculator

could find the answer more efficiently...

8. If the size of the cutout is x, then find algebraic expressions in terms of x for:


Length:
L=__________________


Width:

W=__________________


Height:

H=__________________



Volume:
V=________________________________________

Check your answers with your partner or teacher before proceeding.

On your HP PRIME, enter the expression for the volume that you worked out in the previous question (in SOLVE APP).  
Press APP    SOLVE  enter equation  [image: image2.png](16-2+X)+(9-2+X )X




  

Evaluating it for X=2.

Press NUM and enter 2 for x                [image: image3.png]Enter value or press solve

R T




 Toggle up to V and press Solve menu

You should obtain an answer of 120.  If not, ask for help.

9. Using the Equation on the PRIME  you have stored, find the best size for the cutout, accurate to 3 decimal places.
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