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A container must hold 400 cubic inches of sand.  Accurately sketch and label the dimensions of a 
rectangular prism, sphere, and cylinder which will each hold the 400 cubic inches of sand with 
the least amount of wasted space.  Show the calculations that verify that each container will hold 
400 cubic inches. 
 
Show your work and explain the steps you used to justify your answer.  Do all work for this 
problem in the box below.  Remember you must show all the steps you used to solve the problem 
even if you have used a calculator.  To receive the highest score, all calculations steps must be 
shown and explained in writing.  Numeric answers must always be labeled. 
 
 
 
Problem Solution: 
 
Rectangular Prism:  An infinite number of solutions are possible.  Some sample solutions are
 V=lwh = 400 
 V = (10)(10)(4) 
 V = (10)(8)(5) 
 V = (20)(4)(5) 
 V = (40)(10)(1) 
 V = (20)(10)(2) 
 
Cylinder:  An infinite number of solutions are possible.  Some sample solutions areV= πr2h 
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400 = 
3
4
πr3                   

 
π4

)400(3
=   r3 

95.493 = r3 

4.571 = r 
  

Sphere:  For a 5 or 4,    4.571 ≤ r ≤ 4.572 
  For a 3,    4.571 ≤  r ≤ 4.601 
 
 
 
5 ADVANCED UNDERSTANDING 

(Correct solution for all three parts with all work shown explained resulting in a volume 400 
≤ V < 400.5 in3 on all parts [see solution sheet]. Sketches are correct and labeled. "Why" 
statements are given. Units are required on all parts.) 

 
4 SATISFACTORY UNDERSTANDING 

(Correct method resulting in a volume 400 ≤ V <  400.5 in3 on all parts. Units are required on 
at least one part.) 

 
4A       Correct solution with all work shown and some explanation 
 
4B       Correct solution, sketches may be slightly flawed.  All work shown or  

explained. 
 
3 ALMOST UNDERSTANDING 
 (Correct method resulting in volume 400  ≤ V ≤ 408 in3. Units are required on at least one 

part.) 
 
       3A      Correct solution for all three parts with some work and some explanation  
 
       3B       Incorrect solution due to one calculation or rounding error 
 
       3C      Correct solution with work and explanation, sketches omitted 
 
       3D      2 out of 3 correct solutions with sketches and all calculations shown and explained 

(no errors) 
 
       3E      Incorrect solution due to one calculation error and no verification of volume 
 
2     PARTIAL UNDERSTANDING 
  (At the 2 level, sketches are not required unless stated otherwise.) 
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       2A      Correct solution with minimal work or some explanation 
 
       2B      Incorrect solution due to multiple calculations errors (including approximations that 

cause V > 408 in3) 
 
  2C      Incorrect answer due to a conceptual error such as use of a pyramid or other prism or 

volume less than 400 in3 on at least one part 
 
       2D      Finding 2 out of 3 solutions and values correct within rounding, some work and 

explanation, may contain a calculation error 
 
       2E      Find 1 out of 3 correct solutions with all work shown, explanation and sketch 
 
1 MINIMAL UNDERSTANDING 
       1A       Correct solution with no work or explanation 
 
       1B        Sketches of the 3 correct figures only 
 
       1C        1 out of 3 correct answers (no explanation and no work but formulas) 
 
       1D        1 correct answer and an attempt at another part (r = 4.57 in. for sphere OK) 
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5 – Holistic explanation.  Discusses when guessed (forced to) and when didn’t.  All 
answers within acceptable ranges.  Units listed. 
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5 – All answers within acceptable range.  Step-by-step explanation of procedure. 
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 4A – “Why” step listed.  Some checks shown (not for sphere).  No units on cylinder or 
sphere.  (Guesses not shown). 
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2B – Volume of prism is 4000 (calculation error).  Approximated Π as 3 (not acceptable).  
V=418 in3 too big sphere, V=424 in3 too big cylinder. 
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2C – Undershot volume of cylinder.  No explanation, but all work shown. 
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 2C – Correct formulas.  Correct sketches.  Rounding error for Γ sphere.  (4.7 not 4.57). 
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2D – No units with answers.  Incorrect algebra for cylinder (conceptual error) and no check. 
(V=40 in3 for cylinder).  
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1B – Surface area (prism, sphere, cylinder).  Correct formulas listed for both volume 
and surface area.  Sketches correct. 

Grade 11 – Question 73  12 



 
1B – Correct sketches only. 
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1D – Correct sketches.  Only correct=prism, but no units, no explanations, no work. 
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1D – Undershot volume of sphere.  No final answer for cylinders.  Conceptual error for 
rectangular prism. 
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0 – Incomplete solution (one figure, 2 dimensions for prism). 
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0 – Surface area for only rectangular prism.  Incorrect algebra indicated.  No correct 
solutions.  
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