DIMENSIONAL ANALYSIS  SUPPLEMENTARY PROBLEMS

13.
(a) Express 3.69 meters in kilometers, in centimeters, and in millimeters.


(b) Express 36.24 millimeters in centimeters and in meters.

14.
Determine the number of (a) millimeters in 10 inches, (b) feet in 5 meters, (c) centimeters in 4 ft 3 in. 

15.
Convert the molar volume of 22.4 liters to milliliters, to cubic centimeters, to cubic meters, and to cubic feet. 

16.
Express the volume of 50 gallons of gasoline in (a) liters, (b) cubic meters. 

17.
Express the weight (mass) of 32 g of oxygen in milligrams, in kilograms, and in pounds (avoir.). 

18.
How many grams in 5.00 lb of copper sulfate? How many pounds in 4.00kg of mercury? How many milligrams in 1 lb 2 oz of sugar? 

19.
Convert the weight of 500 lb. of coal to (a) kilograms, (b) metric tons, (c) U.S. short tons. 

21.
Determine the number of (a) cubic centimeters in a cubic inch, (b) cubic inches in a 

liter, (c) cubic feet in a cubic meter. 

22. The density of water is 1.000 gram per cubic centimeter (g/cm3) at 40C. Calculate the density of water in pounds per cubic foot at the same temperature. 


MEASUREMENTS

27.
The silica gel, which is used to protect sealed overseas shipments from moisture seepage, has a surface area of 6.0x 106 cm2 per gram. What is this surface area in square feet per gram?

30.
An average man requires about 2.00 mg of riboflavin (vitamin B2) per day. How many pounds of cheese would a man have to eat per day if this were his only source of riboflavin and if the cheese contained 5.5x 10‑6 gram of riboflavin per gram? 

33.
The bromine content of average ocean water is 66 parts by weight per million. Assuming 100% recovery, how many gallons of ocean water must be processed to produce one pound of bromine? Assume that the density of seawater is 1.0 g/cc. 

DENSITY AND SPECIFIC GRAVITY--SUPPLEMENTARY PROBLEMS

13.
Find the density and specific gravity of ethyl alcohol if 80.0 cc weighs 63.3 g. 

14.
Find the volume of 40 kg of carbon tetrachloride (sp gr. 1.60). 

16.
The heaviest solid (osmium) and the lightest room temperature liquid (butane) have specific gravities of 22.5 and 0.6 respectively. Calculate the density of osmium in lb/ft3 and of butane in kg/1. 

17.
Air weighs about 8 lb per 100 cubic feet. What is its density in grams per cubic foot and in grams per liter? 

16. If you put 8 gallons of gas in your car and it cost you a total of $9.20, what is the cost of gas per liter?

18. A student made the 27.0 kilometer drive to school in 16 minutes.

a. How many miles did the student drive? 

b. If the speed limit is 55 mph, was the student speeding?   How fast was the student driving?

20. A radio station broadcasts at a frequency of 107.9 megahertz (MHz), (cycles per second).

a. How many seconds per cycle are there in 107.9 MHz? 

b. What is the broadcast frequency in gigahertz (GHz)?

21. During a recent baseball game, a pitcher threw a fastball that had a velocity of 93.7 mph.

a. Calculate the velocity in meters/second. 

b. Calculate how long it took this pitch to travel from the mound to home plate (60 ft 6 in.)

25. Perform the following temperature conversions:

a. 16oC to oF
c. 0.0017 K to oC
e. –45oC to K

b. 305 K to oF
d. 150oF to K
f.   920 K to oC

26.
A sample of motor oil with a mass of 440 g occupies 500 mL. What is the density of the motor oil?

27.
The density of an object is 16.3 g/mL. Its volume is 0.27 L. What is the mass of the object?

30.
Which of the following is less:

a. 8.7 g/mL or 6.1 pg/pL? 

b. 4 x 105kg/cm3  or  4 x 10‑l Mg/cm3 ?

23.  For each of the following liquids calculate (1) the density, (2) the specific gravity, (3) the weight of 250 mL of the liquid, (4) the volume in milliliters of 1.0 g of the liquid.

(a) liquid A: 100 mL weighs 79 g

(b) liquid B: I L weighs 1.1 kg

24.  What is the density of mercury if 15.0 mL weighs 204 g? What is the weight in kilograms of 250 mL of mercury?

25.  A sample of water has a mass of 455 g at 25oC. The density of water at 25oC is 0.997 g/mL. What is the volume of this sample of water in milliliters? In liters?

26.  Your laboratory partner measures the length of a bar of iron (approximately 10 in.) as accurately as possible using a meterstick marked in millimeters. Which of the following measurements do you accept: 25.65 cm, 25.6 cm, 25 cm, 256.5 mm, 256 mm?

27.  A sign on the freeway outside San Francisco reads "Los Angeles, 412 miles." How many kilometers is that?

29.  Optical fibers 0.1 mm thick can be inserted into a patient's vein and maneuvered to the heart, where they deliver laser light that breaks up blood clots. What is the thickness of these optical fibers in inches?

30.
The prescribed dose of an injected drug is 1.5 mL. If the syringe is graduated in cubic centimeters, to what mark do you draw the drug?

31.
Wine is sold in bottles marked 750 mL. How many liters of wine are in 750 mL? How many quarts?

32.
How many liters of water completely fill a swimming pool that measures 6.0 ft X 40 ft x 12 ft?

35.
The sperm whale has the largest brain (about 9 kg) of any animal that has ever lived. This whale can dive to depths of more than 1.5 km while holding its breath for over 1.5 h.

(a) What is the approximate weight of a sperm whale's brain in grams? In pounds? 

(b) What is the depth to which the whale can dive in meters? In miles?

37.
A weather forecaster on the television news states that it is 22oC in Paris and 32oC in Rome. What are the temperatures in Paris and Rome in degrees Fahrenheit?

39.
A California couple was found dead in their hot tub, victims of hyperthermia (or heatstroke). Doctors and hot tub manufacturers recommend heating a tub to no more than 40oC; the water in the couple's tub was 46oC. What is the maximum recommended tub temperature and the couple's tub temperature in kelvins?

41.
One gallon of milk weighs 8.09 lb. Calculate the density of milk in grams per cubic centimeter

42.
The daily dosage of ampicillin for treating an ear infection is 100 mg per kilogram of body weight. What is the dosage for a 22‑lb baby with an ear infection?

44.
The cells of Clostridium botulinum produce the toxin responsible for the vomiting and dizziness (and occasionally death) people experience who eat canned goods contaminated with this microorganism. A 200‑lb person may suffer mild botulism poisoning from ingesting a dose of the toxin as small as 16 ng. Express this dose in milligrams per kilogram.

46. A nurse is to give a patient 3 L of fluids over a 24‑hour period. How many cubic centimeters of fluid must he give each hour?

47. A circus fat lady, "Dolly Dimples," was suffering from a life‑threatening heart condition and had to lose weight. She went from 553 lb to 152 lb in a 14​month period. What was her average weight loss in kilograms per month?

48. A car is rated with a highway driving mileage of 35 miles per gallon. How many liters of gasoline are needed for a highway trip of 850 km?

