ACDB4011: Practice/Revision questions:
Energy
1. What is the SI unit of energy?
2. The maximum ground speed of Challenger 2 tank is 37 mph. Calculate the kinetic energy of the tank of mass 62 tonnes (1 tonne = 1000 kg) moving across the training range at its maximum speed. Express your answer in scientific notation and with the correct number of significant figures. 
3. A military supply crate with a mass of 250 kg is lifted by a crane onto a platform 12 metres above the ground. Calculate the gravitational potential energy of the crate relative to the ground. (Use g = 10.0 m/s²)
Periodic Table
4. What is an element?  Choose the best answer.
a. Any substance containing multiple atoms of any type
b. Any substance that readily reacts with another substance
c. A substance consisting of only one type of atom
d. A substance consisting of more than 2 types of atom
5. What is the atomic number of an atom?  Choose the best response.
a. The number of electrons it contains
b. The number of protons it contains
c. The row of the Periodic Table to which it belongs
d. The number of naturally occurring isotopes it has
6. How many protons, neutrons and electrons are present in:
a. An atom of nitrogen-15
b. An atom of iron-56
c. An atom of hydrogen-1
7. Name the following elements: Pb, Hg, Si, N. List their group and period number and identify each as metal, nonmetal or metalloid.  
8. Consider the following four atoms and state which could be isotopes of each other:
a. Atom 1 has 22 protons in its nucleus
b. Atom 2 has a mass of 40 and contains 22 neutrons
c. Atom 3 has a mass of 40 and contains 20 protons
d. Atom 4 is an argon atom

ATOM …………… and ATOM …………….. are the isotopes
Atomic structure
9. What is the wavelength of light that has an energy of 3.2 x 10-20 J given that c = 3 x 108 m/s and h = 6.6 x 10-34 Js?
a. 3.85 x 1013 m			
b. 161,000 m		
c. 6,200 nm
d. 6.2 x 10-7 m			
e. 6.2 x 10-5 m
10. Green light has a wavelength of 550 nm. What is the energy of a photon of green light in joules?
a. 3.61 x 10-19 J			
b. 1.80 x 10-19 J		
c. 2.77 x 1018 J
d. 3.64 x 10-22 J			
e. 1.20 x 10-23 J
11. Using carbon atom as an example, explain the 
1. Aufbau Principle
1. Hund’s Rule
12. Describe the two models of atoms, Bohr model and orbital model. What are the advantages and disadvantages of each of them?
13. Where does the fireworks colour come from? Explain the origin of absorption and emission spectra.
14. Select the correct electron configuration for Te:
a. [Kr]5s24d105p4
b. none of these
c. [Kr]5s25p64d8
d. [Kr]5s25d105p4
e. [Kr]5s24f14
15. Select the correct electron configuration for Cu. 
a. [Ar]4s24p63d3 			
b. [Ar]4s24d9		
c. [Ar]4s14d10
d. [Ar]4s13d10
e. [Ar]4s23d9
16. An atom has a valence shell electron configuration of s2p5. To which group in the periodic table does it belong?
a. transition metals 		
b. alkali metals	 	
c. halogens
d. boron group			
e. noble gases
17. How many unpaired electrons are there in a sulphur atom? Use the Lewis structure to explain your answer.
a. one	
b. two
c. three
d. four		
e. five
18. Write long and shorthand electron configuration for the following atoms. How many valence electrons are there? How many unpaired electrons are there in valence shells?
a. Nickel
b. Magnesium
c. Selenium
d. Silicon
e. Copper 


Mol, Molar Mass and Molarity
19. What is the formula and find molar mass in g/mol of:
a. Potassium nitrate
b. Ammonium chloride
c. Calcium nitrate
d. Strontium perchlorate 
e. Aluminium oxide
20. Which of the following statements is false?
a. A mole is 6.02 x 1023
b. The molar mass of a substance is the relative mass in grams
c. 1 mole of oxygen gas (O2) weighs 32 grams
d. 1 mole of oxygen gas contains 6.02 x 1023 oxygen molecules
e. 1 mole of oxygen gas contains 6.02 x 1023 oxygen atoms
21. Calculate the number of moles in 35.6 g of magnesium hydroxide.
a. 6.56 			
b. 4.64 			
c. 1.220 
d. 0.610 	
e. 0.882
22. Calculate the mass in grams of 1.67 x 1023 molecules of CBr4.
a. 0.0434 g
b. 0.278 g
c. 42.4 
d. 14.4 g			
e. 92.0 g
23. The number of atoms in 14.0 g of nitrogen gas is the same as the number of atoms in:
a. 8.1 g of magnesium.			
b. 18.0 g of magnesium.
c. 9.0 g of magnesium.			
d. 24.3 g of magnesium.
e. 12.15 g of magnesium.
24. Calculate the number of oxygen atoms in 29.34 g of sodium sulfate, Na2SO4.
a. 1.244  1023		
b. 4.976  1023		
c. 2.915  1024	
d. 1.166  1025		
e. 6.02  1023
25. A 0.100 mole sample of ethene, C2H4, contains how many atoms?
a. 6.02  1022		
b. 3.61  1023		
c. 3.61  1022
d. 3.61  1024		
e. 6.02  1023
26. What is the mass in grams of one water molecule?
a. 18.0			
b. 2.66 x 10-23
c. 2.99 x 10-23
d. 18.0 x 10-23		
e. 3.32 x 10-24
27. Convert the following quantities:
a. 1 cm3 = _______________ dm3
b. 22 dm3 = _______________L
c. 25 mL = _______________L
d. 0.1 mL = ________________ dm3
28. What is the concentration in mol/L of the solution prepared by dissolving 2.54 g of sodium chloride in water to make up 100 cm3 solution?
a. 0.584  mol/L			
b. 0.258 mol/L		
c. 45.7 mol/L
d. 0.435 mol/L			
e. 0.229 mol/L 
29. 43.7 g of copper (II) sulphate (CuSO4) were dissolved in water and the solution was made up to 2.00 dm3. What is the molarity of this solution?
a. 0.273  mol/L			
b. 0.137 mol/L		
c. 0.080 mol/L
d. 0.218 mol/L			
e. 0.160 mol/L 
30.  What mass of sodium carbonate (Na2CO3) must be dissolved in water to give 75.0 cm3 of a solution with a concentration of 2.05 mol/L?
a. 0.1538 g			
b. 21.7 g			
c. 16.3 g
d. 6.705 g				
e. 0.444 g
Balancing Chemical Equations
31. When the following equation is balanced using the smallest possible integers, what is the coefficient of O2(g)?
C8H18O3(l) + O2(g)  H2O(g) + CO2(g)
a) 9		
b) 25	
c) 12.5	
d) 11	
e) 8
32. When the following equation is balanced, what is the coefficient of C:  

Ca3(PO4)2(s) + SiO2(s) + C(s)  CaSiO3(s) + CO +  P4
a. 1		
b. 2	
c. 4	
d. 6	
e. 10
33. Balance this equation using the smallest possible integers. What is the coefficient of the water?
S + HNO3   H2SO4 + NO2 + H2O. 
a. 1	
b. 2	
c. 4	
d. 6	
e. 10
34. After the following equation is balanced with the smallest possible integers, what is the sum of the four coefficients?
NO2(g)  + H2(g)  NH3(g)  +  H2O
a. 4			
b. 10		
c. 15		
d. 17
e. 21
35. Titanium oxide, TiO2, reacts with bromine trifluoride to form titanium fluoride, bromine and oxygen as shown in the equation.  How many moles of bromine trifluoride are needed to react with 4.84 mol of titanium oxide?
3 TiO2 + 4 BrF3  3 TiF4 + 2 Br2 + 3 O2
a. 6.45 mol		
b. 4.84 mol		
c. 3.63 mol
d. 1.62 mol		
e. 19.4 mol
36. A reaction between Na2O and P4O10 forms Na3PO4. How many grams of Na3PO4 will be produced from the reaction of 0.200 mol of Na2O with P4O10? 
a. 21.9 g			
b. 32.8 g			
c. 43.8 g
d. 131 g			
e. 12.4 g
37. How many grams of aluminium chloride can one obtain from 6.00 mol of barium chloride according to the equation: Al2(SO4)3 + 3 BaCl2  3 BaSO4 + 2 AlCl3 
a. 1250 g			
b. 801 g			
c. 534 g
d. 134 g			
e. 173 g
38. According to the reaction C + O2  CO2, what mass of CO2 will 15 g of carbon produce? 
a. 11 g			
b. 22 g			
c. 44 g
d. 55 g			
e. 15 g
39. Lead(II) sulfide (PbS) was once used in glazing earthenware. It will also react with hydrogen peroxide (H2O2) to form lead(II) sulfate and water. How many grams of hydrogen peroxide are needed to react completely with 53 g of lead(II) sulfide?
a. 30.2 g			
b. 24.6 g			
c. 75.4 g
d. 18.8 g			
e. 53 g
40. What mass of iron(III) sulfide [Fe2S3] is produced from the reaction of 11.6 g of iron(III) nitrate [Fe(NO3)3] with sodium sulfide:
2 Fe(NO3)3 + 3 Na2S  Fe2S3 + 6 NaNO3
a. 4.99 g				
b. 6.75 g			
c. 9.97 g
d. 11.6 g				
e. 23.2 g
Gases
41. What will be the final volume when 2.4 L of a gas is heated from 50 °C to 200 °C at constant pressure?
a. 9.6 L		
b. 0.60 L		
c. 1.64 L		
d. 3.51 L
42. A gas sample in a flexible container is maintained at constant pressure while its temperature is increased from 25 ˚C to 75 ˚C. If the initial volume of the gas is 4.2 m3, what is the change in volume due to the temperature increase?
a. 4.9 m3 				
b. 8.4 m3				
c. 12.6 m3
d. 0.7 m3				
e. 3.5 m3
43. A sample of C2H6 gas initially at 720 kPa and 50 °C is heated to 100 °C in a container of constant volume.  What is the new pressure in kPa.
a. 626 kPa		
b. 360 kPa		
c. 1440 kPa		
d. 831 kPa
44. A sample of an ideal gas has a volume of 0.500 L at 25 °C and 1.20 bar pressure. What is its volume at 75 °C and 3.60 bar?
a. 0.195 L		
b. 0.500 L		
c. 0.143 L		
d. 1.75 L
45. Which of the following amounts of gas will have the greatest volume at STP?
a. 7.0 mol of Cl2				
b. 22 g He
c. 2.01 × 1024 atoms of neon			
d. 112 L of methane gas
46. Which of the following is not contained or implied from the ideal gas law?
a. Graham's law		
b. Charles' Law		
c. Gay-Lussac's law
d. Avogadro's hypothesis	
e. Boyle's Law
47. Calculate the volume occupied by 25.4 g of nitrogen gas at 25.0 oC and 69.9 kPa pressure.
a. 0.0322 L			
b. 900 L			
c. 32.2 L
d. 0.900 L			
e. 2.70 L
48. A container with volume 71.9 mL contains water vapor at a pressure of 10.4 atm and a temperature of 465oC. How many grams of the gas are in the container? (R = 0.0821 L atm mol-1 K-1)
a. 0.0123 g			
b. 0.130 g			
c. 0.140 g
d. 0.222 g			
e. 0.312 g
49. Air bags of automobiles use the following reaction to generate N2O(g) and N2(g):  
6 NaN3(s) + Fe2O3 (s) → 3 N2O(g) + 2 Fe (s) + 6 N2 (g) + 6 Na. 
What mass of NaN3 is needed to provide 75.0 L of nitrogen gas at 25 °C and 1.00 bar?
a. 21.5				
b. 32.7 g				
c. 42.4
d. 84.7 g				
e. 197 g
50. Beginning with 84.0 g CaH2 and 18.0 g H2O, how many liters of H2 at STP can be produced in this reaction, CaH2(s) + 2H2O(l) → 2H2(g) + Ca(OH)2(s)
a. 11.2 L				
b. 22.4 L				
c. 44.8 L
d. 67.2 L				
e. 89.6 L
Solids and Liquids
51. Which type of intermolecular/interparticle force exists in all solid substances?
a. dispersion forces				
b. dipole-dipole forces
c. ionic bonds				
d. covalent bonds
52. Which of the following is not matched with the appropriate dominant form of interparticle force present in the solid?
a. Cu - London Dispersion		
b. hexane - London Dispersion
c. SiO2 - covalent bonds		
d. CH3F – dipole dipole
e. NH4NO3 - ionic bonds
53. As heat is added to the system, what occurs from point (a) to point (b)?
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a. a solid is melting				
b. a liquid is boiling
c. a liquid is increasing in temperature	
d. a gas is decreasing in temperature
54. Rank the various "heats" of water in order of decreasing size (out of heat of fusion ΔfusH, heat of sublimation ΔsubH, heat of vaporization ΔvapH. 
55. For solid substances of the same approximate formula mass, the lowest molar heat of fusion is to be expected for
a. Ionic substance			
b. Polar covalent substance
c. Non-polar covalent substance	
d. Metallic substances
e. Network covalent structures
56. The later members of group VIA form hexafluorides: SF6, SeF6, and TeF6. At a given temperature, one of these is a solid, one a liquid and one a gas. Specify which is which.
57. Which of ethane and ethanol experience London Dispersion forces in the solid and liquid states?
58. Which of the following correctly lists the compounds in order of increasing strength of intermolecular forces?
a. H2S, H2O, NO			
b. CH3CH3, CO2, CH4
c. CH4, H2S, NH3			
d. NH3, HF, H2S
59. Which of the following has the lowest boiling point?
a. HF			
b. HCl			
c. HBr			
d. HI
60. Which of the following substances should have the highest heat of vaporization? 
a. SiH4	
b. NH3		
c. HCl		
d. PH3		
e. H2S
61. Which of the following should have the highest boiling point?
a. SiO2
b. Ar		
c. CO2		
d. Hg		
e. H2O
62. Which of the following substances would be expected to have the highest melting point?
a. CH3CH2CH2OH			
b. CH3OCH3			
c. CH3CH2CH2CH2CH3
d. HOCH2CH2OH			
e. CH3CH2OH
63. For a pure substance, three phases are present simultaneously at ……………………………….
64. Which of the following statements is true? 
a. Both the triple point and the critical point of a substance are dependent on the substance only, but not on temperature or pressure.
b. Both the triple point and the critical point of a substance increase with a decrease in temperature.
c. The triple point of a substance increases when the pressure increases.
d. The critical point of a substance decrease when the temperature increases.
65. Which of the following is false concerning sublimation?
a. The reverse process of sublimation is deposition
b. At pressures below the triple point, substances can sublime.
c. Dry ice (frozen CO2) can be liquified at pressures above the triple point pressure
d. Ice cannot sublime
66. Consider the phase diagram shown. Which of the following statements is incorrect? 
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a. The path A to A" through A' represents melting and then vaporization.
b. O represents the triple point of the substance.
c. P represents the critical point of the substance.
d. The path B to B' represents sublimation.
e. The substance for which this is the phase diagram cannot be water.
67. According to the phase diagram of methanol shown, which statement is correct?  
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a. Solid, liquid, and gaseous methanol can only coexist at pressures above 1 atm.
b. Solid methanol sublimes at atmospheric pressure.
c. At 200 ºC and 1 atm pressure, methanol is a supercritical fluid
d. Water and methanol have the same relationship between freezing point and pressure as they both have hydrogen bonding
e. At 1.25 atm pressure, the boiling point of methanol is greater than 64.7 ºC
68. Which one of the following properties is least characteristic of substances composed of small, covalently-bonded molecules?
a. low melting point			
b. low boiling point
c. weak bonds				
d. poor electrical conductor when solid
e. poor electrical conductor when molten
69. Which of the following properties is least characteristic of metals?
a. high melting point			
b. high boiling point	
c. brittleness				
d. good electrical conductor when solid	
e. good electrical conductor when molten
70. Which of the following properties is least characteristic of ionic compounds?
a. high melting point			
b. high boiling point	
c. brittleness				
d. poor electrical conductor when solid
e. poor electrical conductor when molten	
71. Explain the importance of phase diagram for safe storage and handling chemicals, including explosives

Oxidation - Reduction
72. Find the oxidation number of:
a. Sulfur in H2S and SO32-
b. Phosphorus in P4O6
c. Nitrogen in NO3- and NH4+
d. Chlorine in HClO3
73. Which do you expect to be the stronger oxidising agent? Explain your reasoning:
a. Cl2 or Cl-,
b. N2O5 or N2O
c. KBrO or KBrO3
d. MnO4- or Mn2+
74. In each of the following reactions identify the substance oxidised and the substance reduced. Also identify the oxidising agent and the reducing agent:
a. Cl2 (g) + 2 I- (aq)   I2 (aq) + 2 Cl- (aq) 
b. Cl2 (g) + 2 NaOH (aq)  NaCl (aq) + NaOCl (aq) + 2 H2O (l)
c. NO (g) + O3 (g)   NO2 (g) + O2 (g)
d. 2 Al (l) + Cr2O3 (s)   Al2O3 (s) + 2 Cr (l)
Thermochemistry
75. Which process is endothermic?
a. vaporisation	
b. solidification	
c. condensation	
d. freezing
76. The combustion of 1.00 mole of methane, CH4, produces carbon dioxide and water and releases 802 kJ/mol. When 3.00 mol of oxygen react with a stoichiometric quantity of methane, what is ΔH for the reaction?
a. -2406 kJ		
b. -1203 kJ		
c. 802 kJ		
d. 2406 kJ
77. When 25.0 g of ethane are burned in oxygen, 1.30 × 103 kJ of heat is released.  Using this information, determine the enthalpy change for the reaction,
2 C2H6(g) + 7 O2(g) → 4 CO2(g) + 6 H2O(l).
a. 542 kJ		
b. -542 kJ		
c. -3120 kJ		
d. -1610 kJ
78. For which reaction is ΔH equal to ΔHf° for CuSO4(s)?
a. Cu(s) + S(s) + 2 O2(g) → CuSO4(s) 
b. CuS(s) + 2 O2(g) → CuSO4(s)
c. CuO(s) + SO3(g) → CuSO4(s)
d. Cu2+(aq) + SO42-(aq) → CuSO4(s)
e. CuSO4(aq) → CuSO4(s)

79. For which of the following substances is the standard enthalpy of formation not zero under standard conditions?
a. Hg(l)	
b. H2O(l)	
c. Na(s)	
d. H2(g)	
e. Fe(s)
80. Consider the thermochemical equation below.  Based on this equation. what is the standard enthalpy of formation of Fe2O3(s): 2 Fe2O3(s) → 4 Fe(s) + 3 O2(g), ΔH° = 1644 kJ
a. 822 kJ		
b. 3288 kJ		
c. -3288 kJ		
d. -822 kJ
81. During an experiment 10.00 g of ethanol is completely burned in air to release CO2(g) and H2O(g). During the combustion, 296.6 kJ of heat energy is released. What is the molar enthalpy of combustion, ∆combH˚?
a. (A)  -296.6 kJ mol-1	
b. (B)  -1362 kJ mol-1	
c. (C)  -64.5 kJ mol-1	
d. (D)  -2966 kJ mol-1
82. Which relationship is correct given: 
NO(g) → 1/2 N2(g) + 1/2 O2(g) 		ΔH1º
NO(g) → N2O(g) + 1/2 O2(g) 		ΔH2º
a. ΔHf° for NO(g) = ΔH1°			
b. ΔHf° for N2O(g) = ΔH2°
c) ΔH2° = 2 x ΔH1°				
d) ΔHf° for N2O(g) = ΔH2º - 2 ΔH1°
e)  ΔH1° = ΔH2°
83. Given the reactions and values of ΔH below, determine ΔH for D + A → 4 C
A → 2B   	ΔH = 40 kJ
B → C   		ΔH = -50 kJ
2C → D  	ΔH = -20 kJ
a. (A)  40 kJ		
b. (B)  -30kJ		
c. (C)  -40 kJ		
d. (D)  50 kJ
84. Two nasty pollutants that are present in car exhaust are CO and NO.  A important area of research is to find ways to convert them to less harmful gases, according to:
CO(g)  + NO(g) → CO2(g) + 1/2 N2(g)
Given the following information, calculate ΔHrxn for this reaction.
CO(g)  + 1/2 O2(g) → CO2(g)   	ΔH = -283 kJ
N2(g) + O2(g) → 2 NO(g) 	 ΔH = 180.6 kJ
a. (A)  -373.3 kJ		
b. (B)  -102.5 kJ		
c. (C)  463.6		
d. (D)  -193.3 kJ
85. Given the following thermochemical equations, what is the standard enthalpy of formation for propane, C3H8
C(s) + O2(g) → CO2(g) 		∆Hº = -393 kJ mol-1 
H2(g) + 1/2 O2(g) → H2O(l) 		∆Hº = -286 kJ mol-1 
C3H8 + 5 O2 → 3 CO2(g) + 4 H2O(l) 	∆Hº = -2452 kJ mol-1
a. (A)  -3131 kJ mol-1	
b. (B)  22 kJ mol-1	
c. (C)  -129 kJ mol-1	
d. (D)  129 kJ mol-1
86. Calculate the ∆H˚ value for the reaction HNO2(l) + NaCl(s) → HCl(g) + NaNO2(s) using the information below:
NO(g) + NO2(g) + Na2O(s) → 2NaNO2(s) 	∆H˚ = -427.0 kJ
NO(g) + NO2(g) → N2O(g) + O2(g) 		∆H˚ = –43.0 kJ
2NaCl(s) + H2O(l) → 2HCl(g) + Na2O(s) 		∆H˚ = 507. kJ
2HNO2(l) → N2O(g) + O2(g) + H2O(l) 		∆H˚ = 34.0 kJ
a. (A)  -71 kJ mol-1	
b. (B)  78.5 kJ mol-1	
c. (C)  35.5 kJ mol-1	
d. (D)  71 kJ mol-1
87. The standard enthalpy of formation of ammonia (NH3) is -46.1 kJ/mol. Calculate the value of ΔH in kJ for the reaction: 2 NH3 → N2 + 3 H2.
a. (A)  -46.1		
b. (B)  -92.2		
c. (C)  92.2		
d. (D)  41.1
88. Use the data in the table below to calculate the standard enthalpy change, ∆H˚, for the reaction CH4(g) + 2 Cl2(g) → CH2Cl2(g) + 2  HCl(g)
	Substance
	CH4(g)
	CH2Cl2(g)
	HCl(g)

	∆Hf˚, kJ mol-1
	-74.6
	-95.4
	-92.3


a. (A)  205.4 kJ		
b. (B)  -205.4 kJ		
c. (C)  -113.1 kJ		
d. (D)  -262.3
89. Given the standard formation enthalpies below, calculate ΔrxnH for
2 FeS2(s) + 8 HCl(g) → 2 FeCl3(s) + 4 H2S(g) + Cl2(g).
FeCl2(s) = -341.8 kJ mol-1     HCl(aq) = -167.1 kJ mol-1	FeCl3(s) = -399.5 kJ mol-1
HCl(g) = -92.3 kJ mol-1	      FeS2(s) = -178.2 kJ mol-1  	H2O(g) = -271.8 kJ mol-1
H2S(g) = -20.6 kJ mol-1
a. 213.4 kJ		
b. -385 kJ		
c. 811.8 kJ		
d. -149.6 kJ
90. What is ΔH˚ for this reaction in kJ, PCl5(s) + 4H2O(l) → H3PO4(aq) + 5HCl(aq), given the following heats of formation (ΔHf˚):
PCl5(s) = –443.5 kJ mol-1
H2O(l) = –285.8 kJ mol-1
H3PO4(aq) = –1284.4 kJ mol-1
HCl(aq) = –167.1 kJ mol-1
a. -732.2 kJ		
b. +732.3 kJ		
c. +533.2 kJ		
d. -533.2 kJ
91. The ΔHf° value for H2O(g) is -242 kJ mol-1. Calculate the heat change for the combustion of 11.2 L of hydrogen gas, measured at 273 K and 1 atm pressure to form H2O(g). (R = 0.0821 L atm mol-1 K-1)
a. -484 kJ		
b. -242 kJ		
c. -121 kJ		
d. 242 kJ
92. Hydrogenation of double and triple bonds is an important industrial process. Calculate the standard enthalpy change (ΔH° in kJ) for the hydrogenation of acetylene to ethane: H-C≡C-H(g) + 2 H2(g) → H3C-CH3? 
	Bond
	C-C
	C≡C
	C-H
	H-H

	BE (kJ mol-1)
	 347
	839
	413
	432


a. -296 kJ		
b. -728 kJ		
c. 196 kJ		
d. 788 kJ
93. Hydrazine, N2H4, contains an N-N single bond and 4 N-H bonds. Use the bond energies below to calculate ΔH in kJ for the reaction: N2 + 2 H2  → N2H4.
	Bond
	Energy kJ mol-1

	N-N
	159

	N=N
	418

	N≡N
	941

	H-H
	436

	N-H
	389


a. 1265 kJ		
b. -1265 kJ		
c. -161 kJ		
d. 98 kJ
Kinetics
94. At 290 °C, nitrogen dioxide decomposes to nitric oxide and oxygen, 2 NO2(g) → 2 NO(g) + O2(g).  In one experiment, the concentration of NO2(g) decreased from 0.0100 M to 0.0050 M over the course of 100. s. What was the average rate of reaction of NO2(g)?
a. -5 × 10-5 M/s 	
b. 5 × 10-5 M/s 	
c. -5 × 10-1 M/s	
d. 5 × 10-1 M/s
95. Consider the equation, 4 NH3 + 5 O2 → 4 NO + 6 H2O. If the water is being made at a rate of 0.60 M s-1, how quickly is the concentration of ammonia decreasing?
a. (A)  0.40 M 		
b. (B)  -0.40 M s-1		
c. 0.90 M s-1		
d. -0.90 M s-1
96. The rate law for the reaction, H2O2(aq)  + 2 H+(aq) + 3 I-(aq) → I3-(g) + 2 H2O(l), is
 rate = k[H2O2][I-].  What is the order of the reaction in terms of  H+ and what is the overall order of the reaction?
a. 2nd and 6th 	
b. 1st and 3rd 		
c. 0th and 1st		
d. 0th and 2nd 
97. The rate law for the reaction, 2 H2(g) + 2 NO(g) → N2(g) + 2 H2O(g), is
rate = k[H2][NO]2. At a given temperature, what is the effect on the reaction rate if the concentration of H2 is doubled and that of NO is halved?
a. increased by a factor of 8			
b. increased by a factor of 4
c. decreased by a factor of 2		
d. no change
98. What are possible units of k if the rate law of a reaction if rate = k[X][Y]2?
a. sec-1		
b. mol L-1 sec-1		
c. L mol-1 sec-1	
d. L2 mol-2 sec-1
99. Which of the following is/are reason(s) why reaction rates increase as temperature increases?
I. A greater fraction of collisions have sufficient energy to exceed Ea at higher temperatures.
II. Reactant concentrations are higher at higher temperatures.
III. Collisions are more frequent between molecules at higher temperatures.

a. I only				
b. II only				
c. I and II
d. III only				
e. I and III
100. The rate constant of a reaction at 400.0 K is 3.2 x 10-2 s-1. Calculate the rate constant at 410 K if the activation energy for the reaction is 41.0 kJ/mol.
a. 0.024 sec-1		
b. 0.043 sec-1		
c. 0.032 sec-1		
d. 0.078sec-1
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