   Submit your solutions on separate paper.  Indicate your team name.

   One solution set only is required from each team. 
   Part marks are awarded for partial or incorrect solutions.
   The steps to a solution can be omitted if you are confident your final answer is correct,

   however the steps will be used for part marks for incomplete or incorrect solutions.

   Marks may be deducted for poor mathematical form.
Group Problem Set #1     Volume of Geometric Solids
1.
An open box is made from a rectangular piece of tin which measures 32 cm by 40 cm. The box is constructed by removing a square 6cm by 6 cm from each corner of the sheet of tin and folding up the sides (the corners cut out are not used in the newly formed box). Find the volume of the box constructed in this manner.
2.
A rectangular prism container with base 9 cm by 11cm has a height of 40 cm. If we assume that water expands 9% when it freezes, determine the depth to which water can be filled so that when it freezes, the ice exactly fills this container. Give your answer to the nearest 0.1 cm.
3.
Three tennis balls are stored linearly in a container in the shape of a circular cylinder. The diameter of each tennis ball is 7.2 cm. Assuming that the balls are packed tightly in this container, find the volume of the space around these tennis balls, inside the container (to the nearest 0.01 cm3).
4.
A pyramid has a triangular base with dimensions 15 cm by 20 cm by 25 cm. If the height (altitude) of this pyramid is 40 cm, find its volume. (Hint: consider the type of triangle that forms the base of this pyramid.)
5.
A circular cone has a base with diameter 15 cm and height (altitude) 24 cm. The top portion of this cone is cut off and removed by a slicing plane which is parallel to the base of the cone. If the diameter of the top portion which is removed (which is also a circular cone) is 5 cm, find the volume of the remaining figure (to the nearest 0.1 cm3).

6.
Gold is stored in a hollow container in the shape of a cone. Silver is stored in a hollow container in the shape of a pyramid with a square base and platinum is stored in a hollow container in the shape of a cylinder. The cone has inside dimensions of radius of the base 5 cm and height (altitude) 12 cm. The pyramid has inside dimensions of length of the side of the base 14 cm and height (altitude) 9 m. The cylinder has inside dimensions of circumference of the base 14 cm and height 18 cm. If gold sells for $39,000,000 per cubic metre, silver sells for $210,000 per cubic metre and platinum sells for $47,500,000 per cubic metre, find the difference between the most valuable and least valuable contents of these three containers (to the nearest dollar).

Solutions to Group Problem Set #1
1.
(5 marks)



(2 marks for diagram and/or obtaining the dimensions of the box)


The dimensions of the box are (32 – 12) cm by (40 – 12) cm by 6 cm  
	6 cm
	40 – 2(6) cm
	6 cm

	
	32 – 2(6) cm

	

	6 cm


	
	6 cm


V = lwh



(1 mark)
V = 20 ( 28 ( 6


(1 mark)
V = 3360 cm3



(1 mark)
 


(no mark awarded if units are missing or incorrect)
(5 marks for question 1.)

Award 5 Marks immediately if the answer is correct without examining the solution.

Award full marks immediately if the final answer is correct without regard to the details of their solution (for this and all other questions in this set).

2.
(7 marks)



Solution One:

Volume of container is V = lwh = 9 ( 11 ( 40 = 3960 cm3   
(1 mark)

Let V be the volume of the water placed in the container (before freezing).

We have 109% of V is 3960 cm3  or  1.09V = 3960

(2 marks – 1 mark for any 











incorrect at this eqaution)
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(1 mark)
But  V = Abaseh = 99h = 3633.028

(1 mark)
Thus  h = 
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(1 mark)

The water can be filled to a depth of 36.7 cm so that it exactly fills the container.   (1 mark)

Solution Two:


The only dimension that changes during freezing is the height (i.e., the length and width of the container are constant throughout freezing).
   


(2 marks)


Thus 109% of the height of the water most equal 40 cm.

(2 marks)

Let 1.09h = 40







(1 mark)
Thus  h = 
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(1 mark)

The water can be filled to a depth of 36.7 cm so that it exactly fills the container.   (1 mark)

(7 marks for question 2.)

3.
(10 marks)



(2 marks for diagram and/or obtaining the dimensions of the box and space around balls)




Find total volume of interior of cylinder container:
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(1 mark)
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  (where radius is 3.6 cm) 
(1 mark)


V = 879.445 cm3




  (1 mark)

Find the volume of the three balls:
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(1 mark)
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  (where radius is 3.6 cm) 
(1 mark)


V = 586.291 cm3




  (1 mark)

Find volume of space inside container (around the balls):

Volume of space = 879.445 – 586.291 = 293.154     
(1 mark)

Thus the volume of the space inside the container, around the three tennis balls, is approximately 293.15 cm3 (to nearest 0.01 cm3). 


(1 mark)
(10 marks for question 3.)

4.
(7 marks)



Consider the type of triangular base of this pyramid:

Test the numbers 15, 20, 25 in the Pythagorean Theorem (c2 = a2 + b2) 

or observe that 252 = 625 = 152 + 202  and conclude that the base is a right triangle.

(2 marks for determining that the base is a right triangle by any method)


Find area of triangular base:



[image: image8.wmf]1

2

Abh

=


(1 mark)
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Find volume of pyramid:
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(1 mark)
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(1 mark)


Thus the volume of the pyramid is 2000 cm3

  (1 mark)
(7 marks for question 4.)

5.
(11 marks)


 (2 marks for diagram and/or obtaining the dimensions of the two cones)





Find volume of larger cone (before cut is made):
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(1 mark)
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  (where radius is 7.5 cm) 
(1 mark)


V = 1413.717 cm3




  (1 mark)

Find height of top (cut off) portion of cone is 8 cm (use similar triangles of ratios)  (1 mark)
Find volume of top cone (cut off portion):
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(1 mark)
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  (where radius is 2.5 cm) 
(1 mark)


V = 52.359 cm3




  (1 mark)

(Note:  we could also have used the fact that the smaller cone is 
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and that 
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( 1413.717 = 52.359.)

Find volume of the remaining portion of the cone (called a frustum of a cone):


Volume of frustum = 1413.717 – 52.359 = 1361.357     
(1 mark)

Thus the volume of remaining portion of the cone is 1361.4 cm3 (to nearest 0.1 cm3).  (1 mark)
(11 marks for question 5.)

6.
(17 marks)



Award the following process marks:


The respective formulas for the volume of a cone, pyramid and cylinder are 
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(1 mark)

The height of the pyramid (containing silver) must be converted to 900 cm.    (1 mark)

There are 1 000 000 cm3 in one cubic metre.

(1 mark)


The area of the base of the pyramid is 14 ( 14 = 196 cm2.    

(1 mark)


The radius of the base of the cylinder must be obtained from the formula C = 2(r. 

Solving,  14 = 2(r  yields  r = 2.22817 (approximately)    

(2 marks – award 1 mark for any incorrect effort at determining the radius)
The volume and metal value calculations are shown in the table below. Award one mark for each correct figure.
	Shape
	Volume (in cm3)
	Metal
	Value (in $) per cm3
	Total value

	cone
	314.1593 
	gold
	39.00
	$12,252.21

	pyramid
	58800
	silver
	0.21
	$12,348.00

	cylinder
	280.7493
	platinum
	47.50
	$13,335.59


(A total of 9 possible marks for the figures in the table above)

We have:  $13.335.59 – $12,252.21 = $1,083.38. 


(1 mark)


Hence, the difference between the most valuable and least valuable contents (to the nearest dollar) is $1,083.






(1 mark)

(17 marks for question 6.)

Quick Mark Summary For This problem Set:

1. 5 Marks

2. 7 Marks

3. 10 Marks

4. 7 Marks

5. 11 Marks

6. 17 Marks

Total Possible Marks for Problems Set #1 is 57
Indicate Total Team Score Only on Blackboard Summary (Never give percentages)
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