Key Questions 
1. How many milligrams are there in one kilogram? 
1,000,000 milligrams are in one kilogram
2. How many meters are in 21.5 km? 
Solution


3. Is it possible to answer this question: How many mg are in one km? Explain.
No. This is because the mg is used to measure the mass of a substance while km is used to measure length. 
4. a.) What is the difference between a Mm and a mm? 
Mm refers to megameters and mm refers to micrometers.
b.) Which is larger 1.0 Mm or 1.0 mm? Explain.
1.0 Mm is larger than 1.0 mm. This is because 1.0 Mm is equivalent to 1,000,000,000 mm.
5. Complete the table below by indicating what physical quantity each measurement is measuring
	Measurement
	Physical Quantity Measured
	Measurement
	Physical Quantity Measured

	1.33 m3
	Volume
	22.8 oC
	Temperature

	298.6 K
	Temperature
	2.0 M
	Length

	3.47 L
	Volume
	3.8 atm
	Pressure

	44 mg
	Mass
	78.4 mL
	Volume

	8.75 mm
	Length
	18.3 cm
	Length

	760 torr
	Pressure
	44.8 ng
	Mass



6. What in the numerator of a conversion factor must be equivalent to what is in the denominator of the conversion factor. Explain why. 
This is because you want to convert from one unit to another and in this case, you are multiplying by one. 
7. Consider the exercise: “How many seconds are there in 50 minutes?” Suppose it was 
solved in the following way: 


a.) Is the answer reasonable? Explain
The answer is not reasonable because the units corresponding to minutes do not cancel.
b.) Comment on how the units were handled. What “rule” of the model (the factor-label method) was broken in the above solution? 
The units above violated the rules of the factor-label method, this is because the resulting units of seconds is wrong. When done that was, the units should have been squared minutes per second which is not the desired units. The individual should use seconds in the numerator and minutes in the denominator.
Exercises 
Instructions: Show your work using the factor-label method. Circle your answers and use correct units and significant figures for all questions—no work, no credit. Use the table of SI – English conversion factors on the inside back cover of your text as needed. 
8. Perform the following unit conversions Show your work in each case using the factor-label method. Circle your answers and use correct sig figs.
a.) 15.60 cm = ?? m
Solution



b.) 41.0 kg = ?? 
Solution



c.) 9.2 mL = ?? L
Solution


d.) 9.16 x 10-5 m = ?? nm
Solution


9. The distance between two adjacent peaks on a wave is called the wavelength. The wavelength of visible light determines its color. 
a.) The wavelength of a beam of green light is 545 nm. What is its wavelength in meters? 
Solution


b.) The wavelength of a beam of red light is 683nm. What is its wavelength in inches? 
Solution


10. A home fashions designer from Europe comes to the United States and decides to purchase 
some gorgeous fabric that she knows she cannot find back in her home town. She asks the salesperson at the fabric store to cut 36 m2 of the material. The salesperson unfortunately does not have a measuring tape that gives meters, but she has one that measures yards 
(1 yd = 3 ft). How many square yards does the salesperson need to cut?
Solution


11. One manufacturer boasts that their car offers a gas mileage of 32 mi/gal. A European manufacturer advertises that their car has a gas mileage of 15 km/L. Which car would be more economical to operate on the basis of gas mileage? Justify your answer with the appropriate calculation(s). 
Solution


The car with a gas mileage of 15 km/L is more efficient as compared to 32 mi/gal. This is because 32 mi/gal is equivalent to 13.6061km/L which means it will use more gas for a short distance.
12. The volume of a certain bacterial cell is 1.72 x μm3. 
a.) What is the cell’s volume in cubic millimeters, mm3? 
Solution


b.) What is the volume in liters of 1.0 x 105 of these bacterial cells? 
Solution

[bookmark: _GoBack]
13. An Olympic-size pool is 50.0 m long and 25.0 m wide. 
a.) How many gallons of water (assume dwater = 1.00 g/mL) are needed to fill the pool to an average depth of 4.8 ft? 
Solution




b.) What is the mass in kg of water in the pool? 


14. Nutritional tables give the potassium content of a standard apple (about 3 apples per pound, lb.) as 159 mg. How many grams of potassium are in 4.25 kg of apples?
Solution


But,
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