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Chemistry 141: Final Exam Practice 
Question 1.
When measuring a solid metal block at constant temperature, which measurement will change in numerical value depending on the location where it is taken?

a) length

b) mass

c) volume

d) weight
e) none of the above 

Question 2.
Which of the following is the lowest temperature?

a) 37 °C

b) 54 °F
c) 313 K

d) all the temperatures are equal 

e) none of the above

Question 3.
Which of the following statements does not describe a physical property of chlorine?

a) chlorine combines with sodium to form table salt

b) it is a green gas

c) at STP its density is 3.17 g/L

d) freezing point is –101 °C

e) none of the above 

Question 4.
A gold ingot weight 5.50 lbs.  If the density of the gold is 19.31 g/cm3, and the length and width of the ingot are 12.0 cm and 3.00 cm respectively, what is the height of the ingot?

a) 6.50 x 10-3 cm

b) 3.59 cm
c) 10.2 cm

d) 1.34 x 103 cm 

e) none of the above

Question 5.
The measured mass of a sample of iron was 1.23 grams.  Which digit in the measurement has the least certainty?

a) the first digit, 1

b) the second digit, 2

c) the third digit, 3
d) all digits are certain

e) none of the above

Question 6.
A sample of pure calcium fluoride with a mass of 15.0 g contains 7.70 g of calcium.  How much calcium is contained in a 45.0 g of calcium fluoride?  

a) 2.56 g

b) 7.70 g

c) 15.0 g

d) 23.1 g
e) none of the above

Question 7.
Which of the following statements concerning ionic compounds is true?

a) Essentially all ionic compounds are solids at room temperature.
b) Ionic compounds do not contain any covalent bonds.

c) Ionic compounds contain the same number of positive and negative ions.

d) The chemical formula for an ionic compound must show a nonzero net charge. 

e) all of the above

Question 8.
An element has two naturally occurring isotopes.  One has an abundance of 37.4% and an isotopic mass of 184.953 amu, and the other has an abundance of 62.6% and a mass of 186.956 amu.  What is the atomic weight of the element?  

a) 185.702 amu

b) 185.954 amu

c) 186.207 amu 

d) 186.956 amu

e) none of the above

Question 9. 
The formula of dinitrogen trioxide is 

a) N(OH)3
b) (NO3)​2
c) N2O2
d) N3O2
e) none of the above
Question 10.
By analogy with the oxoanions of sulfur, H2TeO3 would be named 

a) hydrotellurous acid

b) pertelluric acid

c) telluric acid

d) tellurous acid
e) none of the above

Question 11.
Record the following measurement to the correct number of significant figures:
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a) 4.80 cm

b) 5.13 cm

c) 4.8 cm

d) 4.00 cm

e) none of the above

Question 12.
How many protons, neutrons, and electrons are in one atom of magnesium-23?    

a) 12, 12, 12

b) 12, 11, 12

c) 12, 23, 12

d) 23, 23, 23

e) none of the above

Question 13.
How many electrons are in the carbonate ion?

a) 16

b) 28

c) 30

d) 32

e) none of the above


**Question 14.
Which of the following statements is true about ionic compounds?

a) Essentially all ionic compounds are solids at room temperature.

b) Ionic compounds do not contain any covalent bonds.

c) Ionic compounds contain the same number of positive ions as negative ions.

d) The chemical formula for an ionic compound must show a negative charge.

e) all of the above

Question 15.
If 5.98 g of sodium metal and water react to form 0.26 g of hydrogen gas and 10.40 g of sodium hydroxide, what mass of water was involved in the reaction?

a) 4.68 g

b) 5.98 g

c) 10.14 g

d) 10.66 g

e) none the above

Question 16.
Name the compound FeSO4:

a) iron(II) sulfate

b) iron sulfate

c) ferrous sulfate

d) a and c only

e) all of the above

Question 17.
The chemical formula of potassium peroxide is:

a) KO

b) KO2
c) K2O

d) K2O​2
e) none of the above

Question 18.
8.0 g of iron is reacted with 8.0 g of water according to the chemical equation shown below.  Which one of the following statements is false?

3 Fe (s) + 4 H2O (l) ( Fe3O4 (s) + 4 H2 (g)
a) 11.1 g of Fe3O4 are produced

b) 4.56 g of H2O are left over

c) Mass is conserved in this reaction.

d) Iron is the limiting reactant.

e) none of the above
Question 19.
What mass of sulfur hexafluoride has the same number of fluorine atoms as 25.0 g of oxygen difluoride?  


a) 0.901 g

b) 8.33 g

c) 22.5 g
d) 203 g

e) none of the above

Question 20.
What is the concentration of nitrate ions in a solution prepared by dissolving 30.0 g of calcium nitrate in enough water to produce 300 mL?

a) 0.305 M

b) 0.609 M

c) 0.806 M

d) 1.22 M
e) none of the above

Question 21.
What is the empirical formula of a substance that contains 2.64 g C, 0.444 g H and 7.04 g O?

a) CH2O2
b) C2H4O2
c) C2H4O3
d) C3H4O4
e) none of the above

Question 22.
What is the atomic mass of 6Li, if the atomic mass of lithium is 6.941 amu, and 7Li is 92.58% abundant and weighs 7.015 amu?

a) 6.015 amu

b) 7.420 amu

c) 0.074 amu

d) not enough information

e) none of the above

Question 23.
The mixing of which pair of reactants will result in a precipitation reaction?

a) CsI (aq) + NaOH (aq)
b) HCl (aq) + Ca(OH)2 (aq)
c) K2SO4 (aq) + Ba(NO3)2 (aq)
d) NaNO3 (aq) + NH4Cl​ (aq)
e) all of the above

Question 24.
What is the oxidation half reaction in the chemical reaction:

Zn (s) + 2 H+ (aq) ( Zn2+ (aq) + H2 (g)
a) Zn (s) ( Zn2+ (aq) + 2 e-
b) Zn2+ (aq) + 2 e- ( Zn (s)
c) 2 H+ (aq) + 2 e- ( H2 (g)
d) H2 (g) ( 2 H+ (aq) + 2 e-
e) none of the above

Question 25.
Using the following portion of the activity series for oxidation half reactions, determine which combination of reactants will result in a reaction?

Na (s) ( Na+ (aq) + e-
  Cr (s) ( Cr3+ (aq) + 3 e-
a) Na (s) with Cr (s)
b) Na (s) with Cr3+ (aq)
c) Na+ (aq) with Cr3+ (aq)
d) Na+ (aq) with Cr (s)
e) none of the above

Question 26.
Based on the balanced chemical equation shown below, determine the mass percent of ferric ions in a 0.6450 g sample of iron ore, if 22.40 mL of a 0.1000 M stannous chloride solution is required to completely react with the ferric ions present in the ore sample.  Given:

2 Fe3+ (aq) + Sn2+ (aq) ( 2 Fe2+ (aq) + Sn4+ (aq)
a) 6.196%

b) 9.697%

c) 19.40%

d) 38.79%
e) none of the above

Question 27.
The absorption of light of frequency 1.16 x 1011 Hz is required for CO molecules to go from the lowest rotational energy level to the next highest rotational energy level.  Determine the energy for this transition in kJ/mol.  

a) 7.69 x 10-23 kJ/mol

b) 0.0463 kJ/mol
c) 46.3 kJ/mol

d) 949 kJ/mol

e) none of the above

Question 28.
Which of the following is not a valid set of quantum numbers?

a) n = 2, l = 1, ml = 0, ms = - ½  

b) n = 2, l = 1, ml = -1, ms = - ½  

c) n = 3, l = 0, ml = 0, ms = + ½ 

d) n = 3, l = 2, ml = 3, ms = + ½
e) all of the above   

Question 29.
Which element has the ground state electron configuration:

[Xe] 6s2 5d1 4f7?

a) Pt

b) Eu

c) Gd
d) Tb

e) none of the above

Question 30.
Of the following, which atom has the smallest atomic radius?

a) Mg

b) S
c) Sr

d) Te

e) none of the above

Question 31.
Calculate the energy change for the formation of the “ionic” ClF (s) from its elements in their standard states.

½ Cl2 (g) + ½ F 2 (g) ( Cl+F- (g)                  ?

F (g) + e- ( F- (g)

        -329 kJ/mol

½ F2 (g) ( F (g)

       +79 kJ/mol

Cl (g) ( Cl+ (g) + e-
       +1252 kJ/mol

½ Cl2 (g) ( Cl (g)

       +127 kJ/mol

ClF (g) ( Cl+ (g) + F‑ (g)
       +1126 kJ/mol

a) +2906 kJ/mol 

b) +3 kJ/mol
c) –326 kJ/mol

d) –1124 kJ/mol

e) none of the above

Question 32.
List the elements Cs, Ca, Ne, Na, Ar in order of increasing first ionization energy. 

a) Ar > Ca > Cs > Na > Ne


b) Ne > Ar > Ca > Na > Cs
c) Ne > Ar > Na > Cs > Ca

d) Ne > Na > Cs > Ca > Ar 

e) none of the above

Question 33.
An incorrect statement about the alkaline earth metals is: 

a) Boiling points decrease as one descends the group.

b) Densities are less that those of corresponding alkali elements of the same period.
c) Ionic radii of the M2+ ion increases as one descends the group.

d) The first ionization energy is less than that of the second ionization energy.

e) none of the above

Question 34.
Which ionic compound would be expected to have the highest lattice energy?  

a) Potassium oxide 

b) Calcium oxide

c) Gallium oxide
d) Carbon dioxide

e) none of the above

Question 35.
Compound A is a solid with a melting point of 125 °C, and compound B is a gas at 25 °C and one atmosphere.  Based on this data, one would expect

a) both compounds to be covalent 

b) compound A to be ionic and compound B to be covalent

c) compound A to be covalent and compound B to be ionic

d) both compound are ionic

e) none of the above

Question 36.
The phosphorus atom in phosphorus trichloride would be expected to have a  

a) partial positive charge
b) partial negative charge

c) 3+ charge

d) 3- charge

e) none of the above

Question 37.
Which of the following contains an atom that does not obey the octet rule?

a) potassium bromide

b) carbon dioxide

c) chlorine trifluoride

d) iodine monochloride

e) none of the above

Question 38.
The molecular geometry of BrF4- is:  

a) seesaw

b) octahedral

c) square pyramidal

d) tetrahedral

e) none of the above
Question 39.
 The C=O bond in COCl2 can be described as

a) a  bond and a  bond, both involving sp hybrid orbitals on C.

b) a  bond involving an sp hybrid orbital on C and a  bond involving a p orbital on C.

c) a  bond and a  bond, both involving sp2 hybrid orbital on C.

d) a  bond involving an sp2 hybrid orbital on C and a  bond involving a p orbital on C.
e) none of the above

Question 40.
Which of the following is expected to exhibit resonance?

a) ammonium ion

b) hydrocyanic acid

c) carbon dioxide

d) nitrite ion
e) none of the above

Question 41.
In which case is the work done on the system positive?

a) E > 0

b) V > 0

c) V = 0

d) V < 0
e) none of the above

Question 42.
For most chemical reactions

a) H is much larger than E

b) E is much larger than H

c) H is equal to E

d) difference between H & E is very small
e) none of the above

Question 43.
How much heat is absorbed/released when 20.00 g of ammonia gas reacts in the presence of excess oxygen gas?  Given:

4 NH3 (g) + 5 O2 (g) ( 4 NO (g) + 6 H2 O (l)   H°=+1168 kJ
a) 342.9 kJ of heat are absorbed
b) 349.9 kJ of heat are released

c) 1372 kJ of heat are absorbed

d) 1372 kJ of heat are released

e) none of the above

Question 44.
Calculate the total quantity of heat required to convert 25.0 g of liquid CCl4 from 25.0 °C to gaseous CCl4 at 78.6 °C (the normal boiling point for CCl4)?  The specific heat of CCl4 (l) is 0.857 J/(g °C), its heat of fusion is 3.27 kJ/mol, and its heat of vaporization is 29.82 kJ/mol.

a) 1.11 kJ

b) 1.64 kJ

c) 6.00 kJ
d) 6.49 kJ

e) none of the above

Question 45.
Coal gasification can be represented by the equation:

2 C (s) + 2 H2O (g) ( CH4 (g) + CO2 (g)      H=?

Using the following information to find H for the reaction above.

CO (g) + H2 (g) ( C (s) + H2O (g)                  H= -131 kJ

CO (g) + H2O (g) ( CO2 (g) + H2 (g)              H= -41 kJ

a) CO ​(g) + 3 H2 (g) ( CH4 (g) + H2O (g)          H = -206 kJ

b) 15 kJ
c) 116 kJ

d) –116 kJ

e) –372 kJ

f) none of the above

Question 46.
For the reaction:

I2 (g) ( I2 (s) ∆H° = -62.4 kJ at 25 °C

a) ∆H°vap = -62.4 kJ/mol

b) ∆H°vap = -62.4 kJ/mol

c) ∆H°sub = -62.4 kJ/mol

d) ∆H°sub = 62.4 kJ/mol

e) None of the above

Question 47.
When 50.0 mL of 0.400 M Ca(NO3)2 is added to 50.0 mL of 0.800 M NaF, CaF2 precipitates.  The initial temperature of both solutions is 21.0 °C.  Assuming that the reaction goes to completion, and that the resulting solution has a mass of 100.0 g and a specific heat of 4.184 J/(g °C), calculate the final temperature of the solution. 

Ca2+ (aq) + 2 F- (aq) ( CaF2 (s)                    H°= -11.5 kJ

a) 20.45 °C

b) 21.55 °C
c) 22.10 °C

d) 22.65 °C

e) none of the above

Question 48.
The pressure in the eye of a hurricane is less than atmospheric pressure.  Which one of the following could not have been taken in the eye of a hurricane?

a) 15 lbs/in2
b) 69 cm Hg

c) 690 mm Hg

d) 9.22 x 104 Pa

e) none of the above

Question 49.
Given three cylinders containing O2 gas at the same volume and pressure.  Cylinder A is at –20 °C, cylinder B is at – 15 °F, cylinder C is at 260 K.  Which cylinder contains the largest mass of oxygen?

a) cylinder A

b) cylinder B
c) cylinder C

d) cylinders A, B, and C

e) none of the above

Question 50.
A lungful of air (500 mL) contains 4.1% CO2 by volume.  How many grams of potassium hyperoxide, KO2 (s) is needed to remove the CO2 from a lungful of air at STP according to the following equation?

4 KO2 (s) + 2 CO2 (g) ( 2 K2CO3 (s) + 3 O2 (g)
a) 0.0651 g

b) 0.130 g
c) 0.260 g

d) 1.19 g

e) none of the above

Question 51.
How many liters of H2 gas, collected over water at an atmospheric pressure of 752 mm Hg and 21.0 °C, can be made from 1.566 g of Zn and excess HCl?  The partial pressure of water vapor is 18.65 mm Hg.

Zn (s) + 2 HCl​​​ (aq) ( ZnCl2 (aq) + H2 (g)
a) 0.0428 L

b) 0.573 L

c) 0.585 L

d) 0.599 L
e) none of the above

Question 52.
Which has the smallest dipole force? 

a) CH3F

b) HCl

c) N2
d) CO

e) all of the above

Question 53.
Which of the following substances has the highest boiling point?

a) CH3CH2CH2CH2CH3
b) Xe

c) CH3CH​2CH3
d) (CH3)4C

e) all have the same boiling point

Question 54.
A crystalline solid of unknown origin forms an aqueous solution that conducts an electrical current.  The solid has a high melting point and shatters when struck with a hammer.  The solid is likely to be 

a) a covalent network solid

b) an ionic solid
c) a metallic solid

d) a molecular solid

e) none of the above

Question 55.
Which transition could occur if a solid is heated at a pressure below the triple point?

a) condensation

b) deposition

c) melting

d) sublimation
e) none of the above

Question 56.
Which solution will have the lowest freezing point?

a) 0.0100 m NaCl

b) 0.0100 m Li2SO4
c) 0.035 m CH3CH2CH2OH

d) 0.015 m MgCl2
e) none of the above

Question 57.
In general, as the temperature increases, the solubility of gases in water _________ and the solubility of most solids in water __________.  

a) decreases, decreases

b) decreases, increases

c) increases, decreases

d) increases, decreases

e) not enough information

Question 58.
Sodium hydroxide is available commercially as a 50.0% by weight aqueous solution.  The density of the solution is 1.53 g/mL.  Calculate the molarity of this solution.  

a) 0.450 M

b) 19.1 M

c) 25.0 M

d) 125 M

e) none of the above

Question 59.
A solution of 1.085 g of naproxen in 25.00 g benzene has an osmotic pressure of 4.00 atm at 20 °C.  The density of benzene is 0.8787 g/mL at this temperature.  Calculate the molar mass of naproxen, assuming it remains intact upon dissolution and the density of the solution equals the density of pure benzene. 

a) 176 g/mol

b) 230 g/mol

c) 307 g/mol

d) 3.80 x 105 g/mol

e) none of the above

Question 60.
Although there are exceptions, which is most likely to be true for the dissolving of a solid in a liquid?

a) Hsolution is positive

b) Hsolution is negative

c) Ssolution is positive

d) Ssolution is negative

e) none of the above

Question 61.
Which statement about the equilibrium constant, Kc is true?

a) changes as product concentration changes

b) changes as reactant concentration changes
c) changes as temperature changes

d) never changes

e) all of the above

Question 62.
What is Kc for the forward reaction if the equilibrium concentration of NO is 0.200M, O2 is 0.100M, and NO2 is 0.250 M at 25 °C?

2 NO (g) + O2 (g)  2 NO2 (g)
a) 8.00 x 10-2
b) 6.41 x 10-2
c) 12.5

d) 15.6

e) none of the above

Question 63.
If Kc = 2.0 x 1033, for the following reaction, then find Kp at the same temperature.

H2 (g) + Cl2 (g)  2 HCl (g)
a) 8.2 x 1031 
b) 9.7 x 1032
c) 2.0 x1033
d) 4.9 x 1034
e) none of the above

Question 64.
What is the equilibrium constant, Kc, if the amounts of reactants and products are in equilibrium are 1.00 g of HgO (s), 2.00 mL of Hg (l), and 1.60 M O2?  (Density of HgO (l) is 1.10 g/cm3, and Hg (l) is 13.6 g/mL).

2 Hg (l) + O2 (g)  2 HgO (s)
a) 6.85 x 10-4
b) 4.66 x 10-2
c) 0.625 

d) 1.46 x 103
e) none of the above

Question 65.
At a certain temperature, K​c equals 1.4 x 102.  If a 2.50 L flask contains 0.400 moles of CO2 and 0.100 mol of O2 at equilibrium, how many moles of CO are also present?  

2 CO (g) + O2 (g)  2 CO2 (g)
a) 0.422 mol

b) 0.169 mol
c) 0.107 M

d) 0.0114 mol 

e) none of the above

Question 66.
Which of the following changes in reaction conditions will not alter the equilibrium concentrations?

a) addition of an inert gas to the reaction mixture
b) addition of reactant or products

c) decreasing the volume or pressure

d) increasing the temperature

e) none of the above

Question 67.
A crude type of disappearing ink is based on the following endothermic reaction:

[Co(H2O)6]Cl2 (aq)  [CoCl2(H2O)4] (aq) + 2 H2O (l)

If the reactant solution is used to write on a piece of paper and the paper is allowed to partially dry, what can be done to bring out the colored handwriting?

a) add water

b) decrease the volume

c) put the paper in the freezer

d) put the paper in the oven
e) none of the above

Question 68.
Phosphorus pentachloride decomposes to phosphorus trichloride at high temperatures.  At 250 °C, 0.250 M PCl5 is added to the flask, what are the equilibrium concentrations of each gas?

PCl5 (g)  PCl3 (g) + Cl2​ (g)          Kc = 1.80

a) [PCl5]=0.0280 M; [PCl3]=0.222 M; [Cl2]=0.222 M
b) [PCl5]=0.125 M; [PCl3]=0.474 M; [Cl2]=0.474 M

c) [PCl5]=1.80 M; [PCl3]=1.80 M; [Cl2]=1.80 M

d) [PCl5]=2.27 M; [PCl3]=2.02 M; [Cl2]=2.02 M

e) none of the above

Question 69.
Name the piece of equipment:


[image: image2.png]beaker

) evaporating dish
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Question 70. 
Name the piece of equipment:
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Answers:

1) d

2) b

3) a

4) b

5) c

6) d

7) a

8) c

9) e

10) d

11) e

12) b

13) d

14) a

15) a

16) d

17) d

18) e

19) c

20) d

21) a

22) a

23) c

24) a

25) b

26) d

27) b

28) d

29) c

30) b
31) b
32) b

33) b

34) c

35) a

36) a

37) c
38) e

39) d

40) d

41) d

42) d

43) a

44) c

45) a

46) d
47) b

48) a

49) b

50) b

51) d

52) c

53) a

54) b

55) d

56) d

57) b

58) b

59) b

60) c

61) c

62) d

63) c

64) c

65) b

66) a

67) d

68) a

69) b
70) a
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