General, Organic, and Biological Chemistry, 4e (Frost)

Chapter 1   Chemistry Basics — Matter and Measurement

1.1   Multiple Choice Questions

1) Which of the following is an example of a heterogeneous mixture?

A) Sugar water

B) Trail mix

C) Air

D) Vodka

Answer:  B

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

2) Which of the following is a pure substance?

A) Sugar

B) Sand

C) Gold

D) Maple syrup

Answer:  C

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

3) Which of the following represents a homogeneous mixture?

A) Vinegar

B) Chocolate chip ice cream

C) Methane (natural gas)

D) Muddy water

Answer:  A

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

4) Which of the following represents a homogeneous mixture?

A) Gasoline

B) Chocolate macadamia nut cookies

C) Vegetable soup

D) An apple

Answer:  A

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

5) Which of the following is not a pure substance?

A) Gasoline

B) Ammonia

C) Iodine crystals

D) Steam

Answer:  A

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

6) All the different kinds of substances that make up all of the material of the universe are known collectively as:

A) elements

B) compounds

C) matter

D) electrolytes

Answer:  C

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

7) Which of the following is an element?

A) Carbon dioxide

B) Sodium

C) Ammonia

D) Sand

Answer:  B

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

8) Which of the following is an element?

A) Brass

B) Mercury

C) Air

D) Water

Answer:  B

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

9) Which of the following is a homogeneous mixture?

A) A cup of black coffee

B) Salt — sodium chloride

C) Iron filings and sulfur

D) Oil and vinegar salad dressing

Answer:  A

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

10) What is the correct symbol for the element copper?

A) Ca

B) Cr

C) Co

D) Cu

Answer:  D

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

11) Which element is in period 4 and group 7B in the periodic table?

A) Mn

B) Tc

C) Br

D) I

Answer:  A

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

12) Which element is in period 5 and group 3A in the periodic table?

A) In

B) Ga

C) Tl

D) Y

Answer:  A

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

13) What is the correct element symbol for palladium?

A) P

B) Pa

C) Pd

D) Pm

Answer:  C

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

14) Which one of these combinations represent only alkali metals?

I. Li

II. Ba

III. Rb

IV. Ca

A) I + II

B) III + IV

C) I + III

D) II + IV

Answer:  C

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

15) Which one of these combinations represents only alkaline earth metals?

I. Sr

II. Na

III. Rb

IV. Ba

A) I + IV

B) III + IV

C) II + III

D) I + II

Answer:  A

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

16) Which one of these combinations represent only halogens?

I. O

II. He

III. I

IV. Br

A) I + II

B) III + IV

C) II + III

D) I + IV

Answer:  B

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

17) Which one of these combinations represent only noble gases?

I. F

II. H

III. Ne

IV. Ar

A) I + II

B) III + IV

C) II + III

D) I + IV

Answer:  B

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

18) Which one of these combinations represent only macronutrients?

I. O

II. I

III. K

IV. P

A) I + II

B) III + IV

C) II + III

D) I + IV

Answer:  B

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

19) Which one of these combinations represent only micronutrients?

I. N

II. Cl

III. Fe

IV. Se

A) I + II

B) III + IV

C) II + III

D) I + IV

Answer:  B

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

20) Which one of these micronutrients has an important role in thyroid hormones?

A) F

B) Se

C) I

D) Cu

Answer:  C

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

21) Which one of these micronutrients is found in hemoglobin?

A) Cu

B) Zn

C) Fe

D) F

Answer:  C

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

22) Which one of these micronutrients has an important role in teeth and bones?

A) Mn

B) I

C) Se

D) F

Answer:  D

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

23) Which of the following is a metal?

A) Chlorine

B) Silicon

C) Magnesium

D) Hydrogen

Answer:  C

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

24) Which of the following is a metal?

A) Boron

B) Aluminum

C) Germanium

D) Phosphorus

Answer:  B

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

25) Which of the following is a nonmetal?

A) Chlorine

B) Magnesium

C) Sodium

D) Aluminum

Answer:  A

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

26) Which of the following is a metalloid?

A) Bromine

B) Silicon

C) Iron

D) Copper

Answer:  B

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

27) Which of the following is a nonmetal?

A) Tellurium

B) Germanium

C) Antimony

D) Selenium

Answer:  D

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

28) Which of the following is a noble gas?

A) Radon

B) Radium

C) Iodine

D) Astatine

Answer:  A

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

29) Which of the following combinations represent compounds rather than elements?

I. O2
II. CCl4
III. S8
IV. H2O

A) I + II

B) III + IV

C) I + III

D) II + IV

Answer:  D

Diff: 2

Section:  1-2

Global:  G1

LO:  1.2

30) How many O atoms are in the formula unit GaO(NO3)2?

A) 3

B) 4

C) 5

D) 7

Answer:  D

Diff: 1

Section:  1-2

Global:  G2

LO:  1.2

31) How many H atoms are in the molecule C6H3(C3H7)2(C2H5)?

A) 10

B) 15

C) 22

D) 27

Answer:  C

Diff: 2

Section:  1-2

Global:  G2

LO:  1.2

32) How many H atoms are in the molecule CH3(CH2)7(C3H7)?

A) 12

B) 17

C) 21

D) 24

Answer:  D

Diff: 2

Section:  1-2

Global:  G2

LO:  1.2

33) Which of the following is not a physical change?

A) Boiling water

B) Dissolving kool-aid

C) Frying an egg

D) Liquefying oxygen

Answer:  C

Diff: 1

Section:  1-3

Global:  G1

LO:  1.3

34) Which of the following is a chemical reaction?

A) Rusting of iron

B) Slicing a ham

C) Liquefying oxygen

D) Melting ice

Answer:  A

Diff: 1

Section:  1-3

Global:  G1

LO:  1.3

35) An example of a chemical reaction is:

A) TNT is explosive

B) water turns to steam at 100°C

C) zinc reacts with hydrochloric acid to produce hydrogen gas

D) Both TNT is explosive and zinc reacts with acid to produce hydrogen gas

Answer:  D

Diff: 1

Section:  1-3

Global:  G1

LO:  1.3

36) What is the coefficient of HClO4 when the following equation is balanced with smallest whole numbers?

Cl2O7 + H2O → HClO4

A) 1

B) 2

C) 3

D) 4

Answer:  B

Diff: 1

Section:  1-3

Global:  G2

LO:  1.3

37) What is the coefficient for O2 when this equation is balanced with the lowest whole number coefficients?

C2H6 + O2 → CO2 + H2O

A) 3

B) 4

C) 6

D) 7

Answer:  D

Diff: 3

Section:  1-3

Global:  G2

LO:  1.3

38) What is the coefficient for O2 when this equation is balanced with the lowest whole number coefficients?

C3H8 + O2 → CO2 + H2O

A) 3

B) 4

C) 5

D) 6

Answer:  C

Diff: 2

Section:  1-3

Global:  G2

LO:  1.3

39) What is the coefficient for O2 when this equation is balanced with the lowest whole number coefficients?

C3H7OH + O2 → CO2 + H2O

A) 4

B) 5

C) 9

D) 10

Answer:  C

Diff: 3

Section:  1-3

Global:  G2

LO:  1.3

40) Which answer choice represents the lowest whole number coefficients when the following equation is balanced?

N2H4 + H2O2 → N2 + H2O

A) 1, 4, 2, 8

B) 1, 2, 1, 4

C) 2, 4, 2, 4

D) 2, 3, 2, 3

Answer:  B

Diff: 3

Section:  1-3

Global:  G2

LO:  1.3

41) Balance the following equation with the correct coefficients for VCl3 and Mg respectively.

________ VCl3 + ________ Mg → 2 V + 3 MgCl2

A) 2, 3

B) 3, 2

C) 2, 2

D) 3, 3

Answer:  A

Diff: 1

Section:  1-3

Global:  G2

LO:  1.3

42) Which answer choice represents the lowest whole number coefficients when the following equation is balanced?

________ C4H8 + ________ O2 → ________ CO + ________ H2O

A) 1, 4, 4, 4

B) 1, 2, 2, 2

C) 1, 6, 4, 4

D) 1, 4, 2, 4

Answer:  A

Diff: 3

Section:  1-3

Global:  G2

LO:  1.3

43) Which of the following is a mass unit?

A) cg

B) mL

C) dm

D) yd

Answer:  A

Diff: 1

Section:  1-4

Global:  G1

LO:  1.4

44) Which of the following is a correct unit for measuring length?

A) cg

B) mL

C) dm

D) gal

Answer:  C

Diff: 1

Section:  1-4

Global:  G1

LO:  1.4

45) Which of the following conversion factors is correct for converting from grams to kilograms?

A) 1 g = 1000 kg

B) 1000 g = 1 kg

C) 100 g = 1 kg

D) 1 g = 100 kg

Answer:  B

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

46) Which of the following is the correct conversion factor to convert mL to L?

A) 1000 L = 1 mL

B) 10 L = 1 mL

C) 1 L = 1000 mL

D) 1 L = 100 mL

Answer:  C

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

47) How many mL of solution are there in 0.0500 L?

A) 50.0 mL

B) 0.50 mL

C) 500. mL

D) 0.0000500 mL

Answer:  A

Diff: 1

Section:  1-4

Global:  G4

LO:  1.4

48) How long is 1 cm?

A) 0.01 mm

B) 1 mm

C) 10 mm

D) 100 mm

Answer:  C

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

49) Convert 152 miles into kilometers, using proper significant figures, given that 1 mile = 1.609 km.

A) 94.5 km

B) 94 km

C) 244.57 km

D) 245 km

Answer:  D

Diff: 2

Section:  1-4

Global:  G4

LO:  1.4

50) How many significant figures are there in the following number: 53,000 pounds?

A) 1

B) 2

C) 3

D) 4

Answer:  B

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

51) How many significant figures are there in the following number: 0.00458 grams?

A) 1

B) 2

C) 3

D) 4

Answer:  C

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

52) Round the following number to 3 significant figures: 546.85 grams

A) 546

B) 547

C) 546.9

D) 540

Answer:  B

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

53) Round the following number to 2 significant figures: 105,006

A) 100,000

B) 1.1 x 105

C) 1.0 × 105

D) 1.1 × 106

Answer:  B

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

54) Write the numerical value for 56,000 ÷ 789 with the correct number of significant figures:

A) 70.976

B) 71

C) 70.98

D) 71.0

Answer:  B

Diff: 2

Section:  1-4

Global:  G4

LO:  1.4

55) Write the numerical value for 47.462 + 22.53 + 0.11443 with the correct number of significant figures:

A) 70.10643

B) 70.106

C) 70.11

D) 70.1

Answer:  C

Diff: 2

Section:  1-4

Global:  G4

LO:  1.4

56) Which of these samples has the smallest mass?

A) 160 μg (mcg)

B) 0.016 g

C) 0.00016 mg

D) 0.000000016 kg

Answer:  C

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

57) Which of these samples has the largest volume?

A) 2.0 L

B) 25 dL

C) 250 mL

D) 2500 μL

Answer:  B

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

58) What is the percent by mass of salt in a mixture that contains 150 g of salt, 1.2 kg of flour and 650 g of sugar? 

A) 0.075%

B) 7.5%

C) 8.1%

D) 19%

Answer:  B

Diff: 1

Section:  1-4

Global:  G4

LO:  1.4

59) Which of the following is the correct relationship between °C and °F?

A) °C = (°F — 32 °F) × [image: image1.jpg]1.:48°F




B) °F = (°C — 32 °.C × [image: image2.jpg]



C) °C = (°F — 32 °F) × [image: image3.jpg]1.8%





D) °F = °C × [image: image4.jpg]1°%¢



 - 32 °F

Answer:  A

Diff: 1

Section:  1-5

Global:  G3

LO:  1.5

60) Which of the following statements bests describes a liquid?

A) Definite shape and volume

B) Indefinite shape and volume

C) Indefinite shape but definite volume

D) Definite shape but indefinite volume

Answer:  C

Diff: 1

Section:  1-5

Global:  G1

LO:  1.5

61) Which of the following statements bests describes a solid?

A) Definite shape and volume

B) Indefinite shape and volume

C) Indefinite shape but definite volume

D) Definite shape but indefinite volume

Answer:  A

Diff: 1

Section:  1-5

Global:  G1

LO:  1.5

62) Which of the following statements bests describes a gas?

A) Definite shape and volume

B) Indefinite shape and volume

C) Indefinite shape but definite volume

D) Definite shape but indefinite volume

Answer:  B

Diff: 1

Section:  1-5

Global:  G1

LO:  1.5

63) Matter is nearly incompressible in which of these states?

A) Gas

B) Liquid

C) Solid

D) Solid and liquid

Answer:  D

Diff: 1

Section:  1-5

Global:  G1

LO:  1.5

64) Which quantity measures the amount of space occupied by an object?

A) Mass

B) Weight

C) Area

D) Volume

Answer:  D

Diff: 1

Section:  1-5

Global:  G1

LO:  1.5

65) Identify the correct ordering of attractions (strongest to weakest) among particles in the three states of matter.

A) Solid < liquid < gas

B) Solid > liquid > gas

C) Gas < solid < liquid

D) Solid < gas < liquid

Answer:  B

Diff: 2

Section:  1-5

Global:  G2

LO:  1.5

66) Which of the following substances has the lowest density?

A) A mass of 1.5 kg and a volume of 1.2 L

B) A mass of 25 g and a volume of 20 mL

C) A mass of 750 g and a volume of 70 dL

D) A mass of 5 mg and a volume of 25 uL (mcL)

Answer:  C

Diff: 2

Section:  1-5

Global:  G3

LO:  1.5

67) Which of the following substances has the highest density?

A) A mass of 2.5 kg and a volume of 2.2 L

B) A mass of 55 g and a volume of 45 mL

C) A mass of 850 g and a volume of 65 dL

D) A mass of 8.5 mg and a volume of 35 uL (mcL)

Answer:  B

Diff: 2

Section:  1-5

Global:  G3

LO:  1.5

68) Using Table 1.6 in the text, determine which of these substances would show the largest temperature increase, if equal masses of each were heated with the same quantity of energy.

A) Air

B) Gold

C) Iron

D) Paraffin wax

Answer:  B

Diff: 2

Section:  1-5

Global:  G2

LO:  1.5

69) Convert 125 Calories into joules.

A) 523 J

B) 5.23 kJ

C) 125 kJ

D) 523 kJ

Answer:  D

Diff: 2

Section:  1-5

Global:  G4

LO:  1.5

70) Convert 236 kilojoules into calories.

A) 56.4 cal

B) 987 cal

C) 56.4 kcal

D) 987 kcal

Answer:  C

Diff: 2

Section:  1-5

Global:  G4

LO:  1.5

71) What is the total dose required for a 140 lb patient if the amount required is 28 mg/kg bodyweight?

A) 1.8 mg

B) 1.8 g

C) 3.9 mg

D) 3.9 g

Answer:  B

Diff: 3

Section:  1-6

Global:  G4

LO:  1.6

72) The adult dose for a new drug has been calculated to be 360 mg. If the dose for a 25 lb child is recommended to be 26 % of the adult dose, what should the dose be?

A) 9.4 mg

B) 14 mg

C) 94 mg

D) 9.4 g

Answer:  C

Diff: 2

Section:  1-6

Global:  G4

LO:  1.6

73) An antacid tablet weighs 1.36 g. If the percent active ingredient of calcium carbonate is 38.2 %, what is the mass of calcium carbonate in the tablet?

A) 28.1 mg

B) 52.0 mg

C) 281 mg

D) 520 mg

Answer:  D

Diff: 1

Section:  1-6

Global:  G4

LO:  1.6

74) Calculate the mass percent of fat in a candy bar that contains 12 g fat, 26 g carbohydrate, 6 g protein, and 4 g of other material.

A) 25 %

B) 0.25 %

C) 2.5 %

D) 27 %

Answer:  A

Diff: 1

Section:  1-6

Global:  G4

LO:  1.6

75) Calculate the total amount of drug required for a patient that weighs 160 lb if the dose is 25 mg/kg body mass.

A) 1.8 mg

B) 4.0 mg

C) 1.8 g

D) 4.0 g

Answer:  C

Diff: 3

Section:  1-6

Global:  G4

LO:  1.6

76) Calculate the time required to deliver 2.0 L of solution through an IV that as a drop factor of 50 gtt/mL if the drip rate is 120 gtt/min.

A) 0.78 minutes

B) 2.0 hours

C) 14 hours

D) 833 hours

Answer:  C

Diff: 3

Section:  1-6

Global:  G4

LO:  1.6

1.2   True/False Questions

1) Air is a pure substance.

Answer:  FALSE

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

2) Steam is a mixture.

Answer:  FALSE

Diff: 1

Section:  1-1

Global:  G1

LO:  1.1

3) Selenium is a nonmetal.

Answer:  TRUE

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

4) A group is a vertical column on the periodic table.

Answer:  TRUE

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

5) Radon is a noble gas.

Answer:  TRUE

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

6) Antimony is a metal.

Answer:  FALSE

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

7) Iron is an example of a micronutrient.

Answer:  TRUE

Diff: 1

Section:  1-2

Global:  G1

LO:  1.2

8) 1 m = 10-6μm (mcm)

Answer:  FALSE

Diff: 1

Section:  1-4

Global:  G3

LO:  1.4

9) Kinetic energy is stored energy.

Answer:  FALSE

Diff: 1

Section:  1-5

Global:  G1

LO:  1.5

10) A Calorie is equivalent to 1000 calories.

Answer:  TRUE

Diff: 1

Section:  1-5

Global:  G3

LO:  1.5
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