Fermi Questions


1 . 
Estimate the mass of the head of a pin. 

2. 
Estimate in cm the thickness of a sheet of paper in your physics text.

3. 
Assuming you live to a ripe old age, how many seconds do you have left?

4. 
How many red blood cells do you estimate you have in your blood?

5. 
A faucet is dripping at a rate of about one drop per second. How many seconds would it take to fill a pan 30 cm in diameter to a depth of 5 cm?

6. 
Estimate the number of gallons of gasoline used annually by all the cars in the United States.

7.
King Hiero of Syracuse, Sicily, had a crown made of gold some 2200 years ago. What happened next developed into a famous case of possible fraud, which was solved by the discovery of a physics principle by Archimedes. Assuming that the crown was comfortable to wear and actually made of pure gold (atomic mass 197), how many atoms were in the crown?

8. 
When you start a car, electrons move through the wire from battery to starter motor. The charge on an electron is 1.6 x 109 coulomb. How many electrons enter the starter motor?

9. 
The electromagnetic energy reaching Earth's orbit from the Sun is 1.3 kW/m2 (solar constant). Earth is 93 x 106 miles from the Sun. How many kg/s does the Sun lose due to this radiation?

10. How many cm3 of ice water (negative calories) would you have to drink to offset a meal of 3000 diet calories? (1 cal = 1000 diet calories).

11.
How many liters of water are used for drinking purpos​es each year in the United States?

12.
How many cups of water are needed to fill a standard bathtub?

13.
How long would it take a person to walk a distance equal to that from Earth to the Moon?

14.
What is the volume, in cm3, of 1 mole of aluminum? (The density of aluminum is 2.7 g/cm3. The mass number is 27.)

15.
What is the cost in dollars of 1 kW‑h provided by a D-cell flashlight? (The power company cost for I kW‑h is about 15 cents.)

16.
How many students are enrolled in U.S. schools and colleges?

17.
What is the volume of an adult U.S. male in cm3?

18.
How many stars are there in the universe?

19.
How many breaths would Julius Caesar have taken if he were still living today?

20.
How many postage stamps would be required to cover a football field?

21. How much space (in cubic kilometers) would be required to fit the entire population of the earth, assuming that no space is wasted? 

22.
How many standard size power plants would it take to run all the electric clocks in the country? 

23.
How long would it take for a man to crawl to the moon (in days)? 

24.
How many grains of rice are eaten in China during a typical day?)

25.
If you had a tight stack of new $100 bills, bow much would this stack be worth (in dollars) , if it were as high as Mt. Everest? 

26.
Given a candle that is the diameter of a small birthday candle, but five miles high, how long would it burn (in days)? 

27.
Estimate how many home runs were hit in all regular season major league baseball games last year. 

28.
Estimate the number of iron atoms in the head of a pin. 

29.
How many hairs are covering the body of a typical human being? 

30.
How much land area (in square meters) is found on the earth? 

31.
How many liters of air does an adult inhale in a 24‑hr day? 

32. What is the weight in newtons of one liter of air at 0 C and 1 atm? 

33.
How many revolutions will a 14‑inch tire make during a trip across the continental U.S.? 

34.
How many gallons of water flow over Niagara Falls (American & Canadian sides) in one second? 

35.
A penny starts from rest at the top of the Empire State Building. Ignoring air resistance, estimate the speed in m/s with which it would strike the street below. 

36. As the Voyager spacecraft flew by Saturn recently, it sent signals back to Earth. How many hours did it take such signals to reach Earth? 

37.
If our national debt were distributed uniformly among the citizens of this country, what would be the amount in dollars that a typical family would have to assume? 

38.
Estimate the force in newtons that the atmosphere exerts on an average person

39.
How many drops of water (medicine dropper size) are there in Long Island Sound? 

40.
How many milk cows are there in the United States? 

41.
How many electrons are in an adult human body? 

42.
What is the ratio of kinetic energy of the earth in orbit to its kinetic energy of spin on its axis?

43.
How many ants placed end to end would it take to go around the earth at the equator?

44.
How many revolutions will a standard tire make during its lifetime?

45.
How many drops of alcohol in a barrel of Old Grandad Burbon? (86 proof)

46.
How many atoms of carbon are there in a million kilograms of carbon?

47.
How many beats will a heart make in an average lifetime?

48.
What is your age in seconds?

49.
How many revolutions does a wheel on an automobile make if it is driven from Kalamazoo to Detroit by the shortest route? 

50.
How many Upjohn Unicaps (Vitamin pills) are required to fill an average size semi trailer? 

51.
How many jelly beans are there in a cubic meter? 

52.
How many points are scored by all of the high school varsity basketball teams in all of the regularly scheduled games in the 1982-1983 season in Michigan? 

53.
How many dollar bills placed end to end would reach from the earth to the sun

54.
What is the area of the state of Michigan in square centimeters? 

55.
How many electrons are there in one drop of pure water? 

56.
If a teacher speaking at a normal rate gives the same one-hour lecture every period of the school day, how many words does he/she speak? 

57.
How many liters of water will fill the average-size gym? 

58.
How many words does a skilled secretary type in one year? 

59.
How many calories of heat are required to raise the average temperature of Lake Michigan one Celsius degree? 

60.
How much space (in miles3) would be required to fit the entire population of the earth, assuming no space wasted? 

61.
How many sheets of notebook paper would it take to cover I-75 from Cincinnati, OH to Tampa, FL? 

62.
How long would it take for a man to crawl to the moon (in days)? 

63.
How many grains of rice are eaten in China in a typical day? 

64.
How high would a tight stack of $100 bills be to equal the weight of the earth? 

65.
A candle, the size of an ordinary candle is 5 miles high. How long in days will it burn? 

66.
How many revolutions does a tire make in its lifetime? 

67.
How many atoms of carbon are there in 106 kilograms of carbon? 

68.
How many ants would it take if they are end to end to go around the earth at the equator? 

69.
How many Newtons of force does the atmosphere exert on an average person at sea level? 

70.
What is the mass of air in a standard bedroom? 

71.
How many hairs are there in a non-bald human head? 

72.
How many words in an average physics text? 

73.
What is the number of individual spots of color are possible on the face of a standard TV tube? 

74.
What is the number of home runs hit in the major league last year? 

75.
What is the number of iron atoms on the head of a pin? 

76.
What is the land area (in m2) found on the earth? 

77.
What is the number of gallons of water flow over Niagara Falls on both the American and Canadian sides in one sec? 

78.
What is the number of red blood cells in the human body? 
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