Chapter 1

Measurements in Chemistry
Multiple Choice:

1. According to current theories, what event marks the beginning of time and space?

a. Yucatan meteorite

b. Formation of our solar system

c. The big bang

d. The Tunduska event

Answer:  C

2. What is the first step of the Scientific Method?

a. propose a hypothesis

b. develop a theory

c. establish a law

d. make reproducible observations

Answer:  D

3. Under standard pressure (1 atmosphere) the normal boiling point of water (H2O) is 100oC.  This statement is an example of a

a. reproducible observation.

b. hypothesis.

c. theory.

d. scientific law.

Answer:  A

4. The leaves of some trees turn from green to brown in the fall because it rains less during this part of the year.  This statement is an example of a 

a. reproducible observation.

b. hypothesis.

c. theory.

d. scientific law.

Answer:  B

5. The leaves of some trees turn from green to brown in the fall because the chlorophyll chemically breaks down and the green color disappears.  This statement is an example of a 

a. reproducible observation.

b. hypothesis.

c. theory.

d. scientific law.

Answer:  C

6. Heat energy flows from a region of high temperature to a region of cooler temperature spontaneously.  This statement is an example of a

a. reproducible observation.

b. hypothesis.

c. theory.

d. scientific law.

Answer:  D

7. While performing an experiment in lab, a student records a physical measurement as 4.45 in the lab notebook.  This value is best described as

a. highly precise.

b. accurate.

c. meaningless.

d. imprecise.

Answer:
C

8. A meteorologist predicts that tomorrow’s high temperature will be 37 degrees.  Which one of the following best describes tomorrow’s weather, based on the previous information?

a. chilly

b. hot

c. very cold

d. not enough information

Answer:
D

9. When measuring the length of an automobile, which unit of length would be the most appropriate?

a. inch

b. feet

c. millimeters

d. mile

Answer:
B

10. When measuring the “curb weight” of an automobile, which unit of mass would be the most appropriate?

a. kilograms

b. grams

c. milligrams

d. kiloliters

Answer:
A

11. Which one of the following units of volume would be the most appropriate to use when considering the volume of liquid in a hypodermic needle?

a. milliliters

b. cubic centimeters

c. liters

d. Both a and b

Answer:
D

12. The following values were obtained by measuring the length of an object three separate times.  Which one of the following best describes this data?

5.432
5.392

5.486

a. precise

b. accurate

c. Both a and b

d. meaningless, not enough information

Answer:
C

13. The following values were obtained by measuring the length of an object three separate times.  Which one of the following best describes this data?

5.432 cm

5.427 cm

5.436 cm

a. precise

b. accurate

c. both a and b

d. meaningless, not enough information

Answer:
A

14. The density of lead is 11.35 g/mL.  The experimental values obtained for the density of lead are 11.3, 11.3, and 11.4 g/mL.  Which one of the following best describes this collection of data?

a. accurate

b. precise

c. Both a and b

d. Not enough information

Answer:
C

15. The density of lead is 11.35 g/mL.  The experimental values obtained for the density of lead are 10.9, 11.5, and 11.8 g/mL.  Which one of the following best describes this collection of data?

a. accurate

b. precise

c. Both a and b

d. Not enough information

Answer:
A

16. Which of the following numbers has the fewest number of significant figures?

1235
0.30001
12000

0.00800

a. 1235

b. 0.30001

c. 12000

d. 0.00800

Answer:
C

17. How many significant figures does 0.00800 possess?

a. 1

b. 2

c. 3

d. 6

Answer:
C

18. The length of a single bond joining two carbon atoms together is approximately 0.00000000015 m.  This number in scientific notation is expressed as

a. 1.5x10-10 m

b. 1.5x10-9 m

c. 1.5x1010 m

d. 1.50x10-10 m

Answer:
A

19. The speed of light in a vacuum in about 299800000 m/sec.  This number in scientific notation can be expressed as

a. 3.0x108 m/sec

b. 2.998x108 m/sec

c. 0.2298x109 m/sec

d. Both b and c
Answer:
B

20. Using the appropriate number of significant figures, calculate the answer to the following mathematical equation; 10 + (16.6 + 38.606).

a. 550

b. 600

c. 552.1

d. 552.06

Answer:
B

21. Using the appropriate number of significant figures, calculate the answer to the following mathematical equation; (10.0 * 8.606) - (12.6801 / 0.0061).

a. –2014

b. –1990

c. –1993

d. –1994

Answer:
A

22. A laser beam travels a distance of 52120 m in 0.0002 seconds.  Which one of the following is the best expression (scientific notation) for the velocity of the beam?

a. 2.61x108 m/sec

b. 3.84x10-9 m/sec

c. 3.8x10-9 m/sec

d. 3x108 m/sec

Answer:
D
23. Five students obtain the following grades on an exam.  What is the average score on this exam for these students?  (88, 69, 81, 92, 79)

a. 81.8

b. 82

c. 68

d. 81.80

Answer:
B

24. Which one of the following is the best answer to (4.306)*(.530)(298-278)?

a. 46

b. 45.6

c. 45.64

d. 46.0

Answer:
A

25. A laboratory procedure suggests that a certain reaction be conducted in a flask at 50.0oC.  What is this temperature in units of oF?

a. 28oF

b. 60oF

c. 122oF

d. 58oF

Answer:
C

26. A laboratory procedure suggests that a certain reaction be conducted in a flask at 50.0oC.  What is this temperature in units of Kelvin?

a. 273.2 K

b. 320 K

c. 323 K

d. 323.2 K

Answer:
D

27. The melting point for aspirin is 408 K.  What is its melting point in oC?

a. 135oC

b. 681oC

c. 209oC

d. 426oC

Answer:
A

28. The melting point for aspirin is 275oF.  What is its melting point in oC?

a. 135oC

b. 333oC

c. 257oC

d. 121oC

Answer:
A

29. The Titan, the largest US intercontinental ballistic missile (ICBM), has a range of about 1.5 x 104 km.  What is the range of this missile in miles?

a. 9300 miles

b. 24000 miles

c. 2400 miles

d. 930 miles

Answer:
A

30. Which one of the following measurements possesses the greatest accuracy?

a. 90. ± 1

b. 900. ± 1

c. 1.80 ± 0.02

d. 9.000 ± 0.001

Answer:
D

31. Which one of the following measurements is least accurate?

a. 90. ± 1

b. 1.50 ± 0.01

c. 25.0 ± 0.1

d. 1.2 ± 0.1

Answer:
A

32. The metric system is based on multiples of what number?

a. 3

b. 5

c. 10

d. 2

Answer:
C
33. Which one of the following prefixes is used in the metric system?

a. penta-

b. meta-

c. deci-

d. hepta-

Answer:
C

34. Which one of the following prefixes is not used in the metric system?

a. kilo-

b. tetra-

c. nano-

d. mega-

Answer:
B

35. Which one of the following is a derived unit?

a. mass

b. density

c. temperature

d. time

Answer:  B

36. Which one of the following is a fundamental unit?

a. volume

b. energy

c. mole

d. pressure

Answer:  C

37. The base unit for volume in the metric system is which one of the following?

a. oz.

b. lbs.

c. L

d. mL

Answer:
C

38. The base unit in the metric system for length is which one of the following?

a. feet

b. meters

c. centimeters

d. kilograms

Answer:
B

39. The price of gasoline in a typical US city is advertised as being $3.85/gal.  What is the cost of gasoline per liter?

a. $14.6/L

b. $1.02/L

c. $0.0650/L

d. $5.22/L

Answer:
B

40. It is recommended that a football be inflated to about 9 psi (pounds per square inch).  Convert this pressure into mmHg (millimeters of mercury) using the following information.  1 atm = 14.7 psi and 1 atm = 760 mmHg

a. 0.2 mmHg

b. 470 mmHg

c. 1.0x105 mmHg

d. 8.1x10-4 mmHg

Answer:
B

41. Your local power company has charged you $56.83, at a rate of $0.0264/Watt, for a month’s use of electricity.  How many watts (W) of electricity did you use?

a. 1.50 W

b. 56.9 W

c. 2150 W

d. 215 W

Answer:
C

42. A textbook has mass of 2.33 lbs.  What is the mass of the text in units of milligrams?  1 lb. = 454 g

a. 1.06 mg

b. 5.13 mg

c. 1.06x103 mg

d. 1.06x106 mg

Answer:
D
43. The distance from home plate to the center field fence is 404 feet.  What is this distance in kilometers?

a. 1030 km

b. 1.23x104 km

c. 123 km

d. 0.123 km

Answer:
D
44. The chemical bond that holds two carbon atoms together has a length of about 1.5Å, where 1 Å = 1 x 10-10 m.  Convert this value into inches.

a. 1.5x10-8 in.

b. 3.8x10-8 in.

c. 5.9x10-9 in.

d. 3.8x10-12 in.

Answer:
C

45. Which one of the following corresponds to the greatest mass?

a. 0.75 lbs

b. 0.75 kg

c. 500 g

d. 6.5x105 mg 

Answer:  B

46. A typical piece of paper has a width, or thickness, of 0.00371 inches.  How many pieces of paper would be required to make a book that is 5.64 in. thick (neglecting the front and back cover)?

a. 0.0209 pages

b. 564.3 pages

c. 1520 pages

d. 5.64 x 102 pages

Answer:  C

47. The average for the three numbers below is read off of a calculator as 24.85186667.  What answer should you report, considering the proper number of significant figures?  25.66
24
24.8956 

a. 24

b. 24.9

c. 24.8

d. 25

Answer:
D

48. If your heart beats 75 times per minute, how times will your heart beat in one day?

a. 1.1 x 105
b. 30 x 106
c. 4.5 x 103
d. 9.9 x 104
Answer:
A

49. An individual earns $7.75/hr and must pay $550 per month for rent.  If he/she works 10 hours per week, how many days will it take to earn enough money to just pay the rent?

a. 71.0 days

b. 35.5 days

c. 7.10 days

d. 355 days

Answer:
B

50. Iodine pentoxide (I2O5) decomposes into I2 and O2 at 275oC.  What is this in oF?

a. 185oF

b. 527oF

c. 333oF

d. 217oC

Answer:
B

51. A large glass jar contains 1248 jellybeans, each of which occupies a volume of 435 mm3.  What is the volume of the jar in units of liters, assuming no space between the jellybeans?

a. 5.43 L

b. 2.87 L

c. 0.543 L

d. 28.7 L

Answer:
C

52. A major league pitcher can throw a fastball at 43 m/sec.  How fast is his fastball in miles per hour?

a. 96 mph

b. 62 mph

c. 75 mph

d. 89 mph

Answer:
A

53. A rectangular swimming pool has the following dimensions (l x w x h), 5.3 m x 3.6 m x 2.5 m.  What is the volume of the pool in milliliters?

a. 48 mL

b. 4.8x107 mL

c. 4800 mL

d. 4.8x10-5 mL

Answer:
B

54. In planning a party, you have $50.00 to purchase the 11.0 kg of beef required to feed everyone.  If the cost of beef is $2.49 per pound, how much beef can you purchase?

a. 125 lbs

b. 20 kg

c. 9.1 kg

d. 44 kg

Answer:
C

55. A major league baseball player is considered to be successful if he hits for an average of 0.300 or better.  Assuming 683 at-bats in one year, how many hits will be required for a player to hit 0.335?

a. 2039

b. 229

c. 205

d. 2277

Answer:
B

56. What are the symbols for the SI units of mass, length, volume, temperature, and time?

a. g, in., qt., oF, min.

b. kg, m, L, K, sec

c. m, l, v, t, ts
d. kg, cm, mL, oC, hrs.

Answer:
B

True/False:

57. (T/F)  A measured value reported to be 8.762 g is a precise value.  T
58. (T/F)  A measured value reported to be 8.762 g is an accurate value.  F
59. (T/F)  Units of grams are appropriate to use when discussing the mass of a human hair. F
60. (T/F)  The value obtained by multiplying 4.732 times 45.0000 has 4 significant figures.  T
61. (T/F)  The metric system enables one to easily convert from grams to pounds using multiples of 10.  F
54. (T/F)  Performing dimensional analysis enables one to convert from one set of units to another.  T

55.  (T/F) One milligram is one million times smaller than one gram.  F
56.  (T/F) One liter is 1000 times larger than one cubic centimeter (cm3).  T
57. (T/F) The digits in an answer that your calculator produces are all significant.  F
58. The 


 of a series of measurements describes the reproducibility of the experiment.  precision
59. Rather than writing the number 775 million with all of its zeroes, you can write in a shorthand known as 




.  scientific notation
60. The temperature scale that is based on absolute zero is the 


 scale.  Kelvin
61. The 


 of a series of measurements is dependent upon how close these measured values are to an accepted (book) value.  accuracy
62. The relationship between centimeters and inches (2.54 cm = 1 inch) is an (exact/inexact) 


 relationship.  inexact
Short Answer:

63. A meteorologist informs the public that tomorrow’s temperature will be 35oC.  Should you plan on dressing warmly?  Explain.

Answer:


Dress for warm weather.  The temperature is predicted to be ~ 95oF.

64. Calcium carbonate, CaCO3, does readily dissolve (is ‘insoluble’) in water under room temperature conditions.  In terms of the Scientific Method, is this statement representative of a hypothesis, theory, reproducible observation, or a law?

Answer:

This is an example of a reproducible observation since the insolubility of calcium carbonate is reproducibly observed under the given conditions.  Also, an explanation is not provided to explain why calcium carbonate does not dissolve.
65. Since the interaction (forces) between calcium carbonate, CaCO3, particles is stronger than the interactions between CaCO3 and water, it will not dissolve in water under room temperature conditions.  In terms of the Scientific Method, is this statement representative of a hypothesis, theory, reproducible observation, or a law?

Answer:

An explanation is provided to explain why calcium carbonate does not dissolve in water without supporting experimental information.  Therefore, this statement is a hypothesis.
66. NASA’s Phoenix Mars Lander was launched on August 8, 2007 and landed on the surface of Mars 299 days later on May 25, 2008.  How many years did it take Phoenix to reach Mars?  How many seconds?
Answer:  

299 days (1 year/365 days) = 0.819 years


299 days (24 hrs/day)(3600 sec/hr) = 2.58x107 s

67. The density of iron was experimentally determined in the laboratory.  Given that the accepted density for iron is 7.87 g/mL and the following experimental results (7.25 g/mL, 8.10 g/mL, 8.33 g/mL, and 7.89 g/mL), are the results accurate?  Are the data precise?

Answer:  

The average of the experimental data is 7.89 g/mL.  Therefore, the average of the data is accurate, but since there is a comparatively large difference between the data (a difference of over 1 g/mL at the extreme) the data could be considered to not be precise.

68. The distance separating an organic monolayer and the surface of a metal is 3.16 Angstroms (Å), where 1 Å = 1x10-8 cm.  What is this distance in units of inches?

Answer:


3.16 Å (1x10-8 cm/A)(1 inch/2.54 cm) = 1.24x10-8 inches

69. The length of a carbon-carbon double bond (C=C) is 134 pm.  Use this information to complete the following table. (1 pm = 1x10-12 m)
	Picometer
	Centimeter
	Meter
	Feet

	134
	
	
	


Answer:

	Picometer
	Centimeter
	Meter
	Feet

	134
	1.34x10-8
	1.34x10-10
	6.33x10-8


70. Use the “unit map” technique to illustrate how you would convert from units of miles per hour (mph) to units of m/sec.

Answer:


mph → km/hr → m/hr → m/min → m/sec, or some variation thereof.

71. At closest approach, the distance between Earth and Mars is approximately 100 million kilometers.  NASA’s Phoenix Mars Lander required about 299 days to travel from Earth to a polar region on Mars.  Assuming that the distance between Earth and Mars remained constant and that Phoenix traveled at a constant velocity, address the following items.

a. Use the “unit map” technique to illustrate how you would convert from days to seconds.
b. What was the average velocity of Phoenix in units of km/sec?

c. What was the average velocity of Phoenix in units of miles/hr?

Answer:

a. days → hours → minutes → seconds

b. 100x106 km ÷ 2.58x107 sec = 3.88 km/sec

c. 100x106 km (mi/1.609 km) ÷ 7180 hr = 8660 mi/hr

72. “Flipping” a light switch results in a glowing bulb “immediately”.  However, there is a time delay between “flipping the switch” and observing the light.  If you, and the light switch, are 8.00 ft. from the light bulb, how long (in microseconds) will it take the light to travel from the bulb to where you are standing?  (speed of light = 3.00 x 108 m/sec)
Answer: 

Convert 8.00 ft. into meters (1 ft.= 12 in.; 1 in.=2.54 cm; 1 cm=0.01 m), then divide this distance (in m) by the speed of light to obtain the time in units of seconds.  Finally, convert from seconds to microseconds by multiplying by the conversion factor, 1 sec = 1.0 x 106 sec.
8.13 x 10-3 sec
73. In planning a party, you need to provide 11 kg of beef in order to feed everyone.  The cost of beef at the grocery store is $2.49 per pound.  If you have a $50.00 budget, can you provide a sufficient amount of beef?
Answer:

Determine the number of pounds of beef $50 can buy (20.1 lbs) and convert into kilograms (9.13 kg) and compare to requirements.  Therefore, you must re-evaluate budget due to a shortage of beef.

74. The world record in the 200-m dash is 19.32 seconds.  What was this person’s average velocity in miles per hour?

Answer:


Convert 200 m into miles (0.124 miles) and seconds into hours  



(5.367x10-3 hr) to obtain 23.1 mph.
75. During a laboratory experiment, a student measures the density of iron three different times, obtaining the following values: 6.98, 8.35, and 8.22 g/mL.  If the accepted value for the density of iron is 7.87 g/mL, how would you describe this data set?

Answer:


The average of the three values for three density values is 7.85 g/mL.  Therefore, the data is accurate but not very precise.
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