Fermi Estimates II	HL025 scoring rubric


Math Domain


�
(�
Number/Quantity�
�
Shape/Space�
�
Function/Pattern�
�
�
�
�
�
�
�
�
�
�
�
Chance/Data�
�
Arrangement�
�
�
�
Math Actions (possible weights: 0 through 4)


�
4�
Modeling/Formulating�
1�
Manipulating/Transforming�
�
�
�
�
�
�
�
�
3�
Inferring/Drawing Conclusions�
2�
Communicating�
�
Math Big Ideas


�
�
Scale�
�
Reference Frame�
(�
Representation�
�
�
�
�
�
�
�
�
�
�
�
Continuity�
�
Boundedness�
�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
(�
Use of Limits�
(�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
1a. Assumptions:


an average food intake: 5 lbs./day�an average weight of a person: 150 lbs.


	Computation:


150 lbs. / (5 lbs./day) = 30 days


	The answer is: about a month.


1b. Assumptions:


10 lbs. of garbage/week (for a family of 4)�10 lbs. of recyclable materials/week (for a family of 4)�total: 20 lbs. of trash/week (for a family of 4)


	Computation:


50 weeks/year · 20 lbs. of trash/week = 1,000 lbs. of trash/ year


	The answer is: about 1,000 lbs. of trash/year.


2a. Assumptions:


there are 80 home games/season�attendance: 35,000 people/game (usually sold out)�1 hot dog/person (some people buy more than one, some don’t buy any)


	Computation:


(80 games/season) · (35,000 people/game) · (1 hot dog/person) = �2,800,000 hot dogs/person


	The answer is: about 3,000,000 hot dogs/season.


�
2b.	Assumptions:


a heart beats about 60 times/minute�an average life span: 75 years


	Computation:


75 years · (60 heart beats/minute) = 75 years ·(31,536,000 heart beats/year) =�2,365,200,000 heart beats.


	The answer is: about 2,400,000,000 beats


3a. Assumptions:


the average capacity of a gas tank: 12 gallons/1 filling�1 filling/week�8 additional fillings/year for vacation times


	Computation:


(52 weeks/year) · (1 filling/week) · (12 gallons/filling) + (8 fillings/year) · �(12 gallons/filling) 


	The answer is: about 700 gallons/ year.


	Assumptions:


an average person drives: 15,000 miles/year�an average car’s efficiency: 20 miles/gallon


	Computation:


(15,000 miles/year) / (20 miles/gallon) = 750 gallons/year


	The answer is: about 700 gallons/year.


	Assumptions:


an average daily liquid intake: 1 gallon/day


	Computation:


(365 days/year) · (1 gallon/day) = 365 gallons/year


	The answer is: about 400 gallons/year


	The ratio between the volume of gasoline that a car uses in a year and the volume of liquid that a person drinks in a year is about 2 : 1.


�
3b.	Assumptions:


the thickness of a stack of 500 one-dollar bills is 2 inches (the thickness of 500 pages of a library �book whose pages have about the same thickness as the thickness of a dollar bill)


	Computation: 


1,000,000 bills · (2 in/500 bills) · 6.1 in · 2.6 in = 63,440 inch3


	The answer is: about 60,000 inch3.


	Assumptions:


If we treat a body as a rectangular box and take average dimensions �as 66 in · 18 in · 12 in ,�we’ll get the volume of 14,256 in3.


	The answer is: about 14,000 in3.


	The ratio between the volume occupied by one million dollars in single dollar bills and the volume of a person’s body is about 4 : 1.


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 4)�
Identify pertinent factors but give no calculations.�
Design a reasonable chain of operations whose result is the desired quantity.�
�
Transforming/�Manipulating


(weight: 1)�
Perform some, but not all of the computation correctly.�
Provide accurate computations for 1, 2 and 3.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Make a valid comparison in 3 ( preferably by giving the ratio of the two quantities).�
Express the answers with an appropriate degree of accuracy.


Scrutinize the validity of the answer (ideally by independent computation).�
�
Communicating


(weight: 2)�
Clearly state the assumptions and answers but give unclear calculations.�
Clearly designate all answers with calculations in proper units, and specify all assumptions. �
�
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