Thermochemistry Exam Review Questions

 

1. Using the data in the table, what is the order of changes that occur when the liquid acetone is cooled from 50.0(C to (98.0(C? 
	                     Acetone

	Melting Point                    Boiling Point

   (95.4(C                            56.2(C


A. phase change, temperature change

B. phase change, temperature change, phase change

C. phase change, temperature change, phase change, temperature change

D. temperature change, phase change, temperature change

 

2. What change occurs when the temperature of ice changes from (10(C to (5(C? 

A. kinetic energy of the molecules decrease

B. kinetic energy of the molecules increase

C. potential energy of the molecules decrease

D. potential energy of the molecules increase

 

3. If  11.5 kJ of heat energy is absorbed by 1000 g of water at 20.0(C, what is the final temperature of the water? 
A. 22.7(C

B. 31.0(C

C. 31.5(C

D. 66.0(C

 

4. In the reaction, 
                   C (s) + O2 (g) ( CO2 (g)                   (H(f = (393.5 kJ

Does the potential energy increase or decrease and do the reactants have more or less potential energy than the products?

A. increase; less

B. decrease; less

C. increase; more

D. decrease; more

 

5. Which statement is true for an endothermic reaction? 
A. Heat flows from the surroundings to the system, and (H is negative.

B. Heat flows from the surroundings to the system, and (H is positive.

C. Heat flows from the system to the surroundings, and (H is negative.

D. Heat flows from the system to the surroundings, and (H is positive.

 

6. Which of the following reactions is exothermic? 
A. 2H2O(g) ( 2H2(g) + O2(g) + 482 kJ

B. ½N2(g) + ½O2(g) (NO(g)     (H = +88 kJ

C. 2NH3(g) + 92 kJ ( N2(g) + 3H2(g)

D. 2NO2(g) ( N2(g) + 2O2(g)     (H = +68 kJ

 

7. In order to produce 972 kJ of heat, how many grams of H2 must burn? 

               H2(g) + ½ O2(g) ( H2O(g) + 243 kJ

A. 0.250 g

B. 4.04 g

C. 8.08 g

D. 16.0 g

 

8. Use these equations to answer the question below. 
                     C(s) + O2(g) ( CO2(g) + 394 kJ

                     CO(g) + ½ O2(g) ( CO2(g) + 283 kJ

      What is the heat produced in this reaction?

                     C(s) + ½ O2(g) ( CO(g) +  ?  kJ

A. 86

B. 111

C. 172

D. 677

 

9. Which statement is a basic assumption of the kinetic molecular theory? 
A. particles are in random motion.

B. particles lose energy when the temperature increases.

C. particles lose energy with an increase in velocity.

D. particles travel faster as the temperature decreases.

 

10. A substance increases in temperature by 255(C when a 983 g sample of it absorbs 83200 J of heat. What is the specific heat capacity of the substance? 

A. 0.332 J/(g (C)

B. 0.450 J/(g (C)

C. 21.6 J/(g (C)

D. 321 J/(g (C)

 

11. What is the (H value for an exothermic energy change? 

A. always negative

B. always positive

C. could be positive or negitive

D. depends one the potential energy of the reactants

 

12. How much heat is required to vaporize 15.8 g CH3OH (l) at its boiling point? ((Hvap = 38.0 KJ/mol) 

A. 2.41 kJ

B. 18.8 kJ

C. 77.0 kJ

D. 600 kJ

 

13. Which of the following statements is true? 

A. In an endothermic process heat is transferred from the surroundings to the system

B. In an exothermic process heat is transferred from the surroundings to the system.

C. The surroundings will feel cooler in an exothermic process

D. The surroundings will feel warmer in an endothermic process.

 

14. The enthalpy change for the following reaction is –184.6 kJ. 

H2(g) + Cl2(g) ( 2HCl(g)
What is the standard enthalpy of formation, (Hfº, for HCl(g)?

A. –369.2 kJ

B. –184.6 kJ

C. –92.3 kJ

D. +92.3 kJ

 

15. Which of the following processes is exothermic? 

A. ether evaporating

B. ice melting

C. steam condensing

D. water decomposing

 

16. Which phase change results in the release of energy? 

A. H2O(g) ( H20(l)
B. H2O(l) ( H20(g)
C. H2O(s) ( H20(l)
D. H2O(s) ( H20(g)
 

17. If the ΔH for a reaction is positive, which of the following statements is true? 

A. The kinetic energy is decreasing in the system.

B. The potential energy is decreasing in the system.

C. The products have less potential energy than the reactants.

D. The reactants have less potential energy than the products.

 

18. In experiments that use a simple calorimeter, what assumption is made? 

A. Distilled water is always used.

B. Heat is not transferred to the environment surrounding the simple calorimeter.

C. The final temperature is above room temperature.

D. The starting temperature is at room temperature.

 

19. At its boiling point, 20.7 kJ of heat is required to vaporize 53.2 g of sulfur dioxide, SO2(l).  What is the enthalpy of vaporization for SO2(l)?  (SO2 = 64.1 g/mol) 

A. 5.39 kJ/mol

B. 17.2 kJ/mol

C. 20.7 kJ/mol

D. 24.9 kJ/mol

 

20. How much heat is required to raise the temperature of 250.0 g of H2O(l) from 10.8(C to 31.1(C? 

A. 21.2 kJ

B. 43.8 kJ

C. 274 kJ

D. 523 kJ

 

21. Using only the information given below, which valid interpretation can be made?
K(s) + 1/2Br2(l) ( KBr(s)
ΔH = -393.8 kJ 

A. The decomposition of KBr(s) is an endothermic process.

B. The dissolving of KBr(s) is an exothermic process.

C. The equation represents a phase change.

D. KBr(s) is less stable than its constituent elements.

 

22. What is the enthalpy change for the following reaction?  (Refer to the standard heat of formation) 



2SO2(g) + O2(g) ( 2SO3(g)
A. –198 kJ

B. –99 kJ

C. 99 kJ

D. 198 kJ

 

23. Which statements are true? 

i) A thermochemical equation must include the physical states of all substances

ii) The coefficients in a thermochemical equation are interpreted as moles

iii) The sign of ∆H for an endothermic reaction is negative

 

A. i) and ii)

B. i) and iii)

C. ii) and iii)

D. i), ii), and iii)

 

24. Which one of the following processes is endothermic? 

A. C(s) + O2(g) ( CO2(g)

B. 2H2(g) + O2(g) ( 2H2O(g)

C. H2O(g) ( H2O(s)

D. H2O(s) ( H2O(l)

 

25. If the heat of formation for the chemical reaction, S8(s) + 12O2(g) ( 8SO3(g),
 is -395.7kJ/mole of SO3, how can the equation be rewritten to include the heat term? 

A. S8(s) + 12O2(g) ( 8SO3(g) + 3166 kJ

B. S8(s) + 12O2(g) ( 8SO3(g) – 395.7 kJ

C. S8(s) + 12O2(g) ( 8SO3(g) + 395.7 kJ

D. S8(s) + 12O2(g) + 3166kJ ( 8SO3(g)

 

26. Use the equations to answer the question below,
       2A + B (A2B 

            ∆H=-377.7 kJ
       2A + BC (A2B + C 

∆H=-475.6 kJ
What is the value of ∆H for the reaction B+C (BC? 

A. +853.3 kJ

B. +97.9 kJ

C. -97.9 kJ

D. -853.3 kJ

Solutions Review Questions

 

1. Solid sodium nitrate is added to water until no more solid can dissolve at that temperature, and some sodium nitrate crystals remain at the bottom of the flask. What does this experiment illustrate? 

A. a concentrated solution 

B. a heterogeneous solution 

C. an unsaturated solution 

D. a saturated solution 

 

2. What is the concentration of a solution containing 10.0g of NaOH in 200.0 mL of solution? 

A. 0.0500 mol/L 

B. 0.250 mol/L 

C. 0.800 mol/L 

D. 1.25 mol/L 

 

3. When a mixture of solid KNO3 and water is prepared, what is the KNO3 called? 

A. precipitate

B. solute

C. solution

D. solvent

 

Chemical Kinetics Review Questions

1. Why does increasing the concentration of the reactants in a chemical reaction increase the rate of the reaction?

A. The activation energy of the reaction decreases.

B. The average kinetic energy of the reactants increases.

C. The collisions become more effective.

D. The frequency of collisions increases.

 

2. As the temperature of a reaction is increased, why does the reaction rate increase?

A. The activation energy is lowered.

B. The reactant particles collide less frequently

C. The reactant particles collide with greater energy

D. The reactant particles collide less frequently but with greater energy

 

3. Which of the following will lower the activation energy for an endothermic reaction?

A. adding a suitable catalyst

B. decreasing the concentrations of products

C. increasing the concentrations of reactants

D. increasing the temperature of the reaction

 

4. Consider the following reaction mechanism.
NO2 + NO2 ( N2O4
      
N2O4 + CO ( NO + NO2 + CO2

     What would be a product in the overall reaction?

A. N2O4
B. CO

C. NO2
D. CO2
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5. The activation energy is represented by the difference between which two points on the above potential energy diagram?
A. A and B

B. A and C

C. A and D

D. C and D

 

6. Which of the following statements is true for the above potential energy diagram?
A. The reaction is endothermic because the reaction must possess a large amount of energy to go from A to B

B. The reaction is endothermic because the reaction at point A possesses more energy than the reaction at point D.

C. The reaction is exothermic because the difference in energy between point A and D is a negative value.

D. The reaction is exothermic because the transition state, B, is much higher in energy than the product, D.

 

7. The following equations illustrate a mechanism for the decomposition of hydrogen peroxide, H2O2.        

      

H2O2(aq) + I-(aq)( IO-(aq) + H2O(l)

      

IO-(aq) +H2O(l)( I-(aq) + H2O (l) + O2(g)

      

What would be a catalyst in this mechanism?

A. I-(aq)

B. IO-(aq)

C. O2(g)

D. H2O(l)

 

8. The activation energy for the reactant of NO(g) with ozone is 10 kJ. 


NO(g) + O3(g) → NO2(g) + O2(g)  ∆H= - 200kJ

What is the activation energy for the reverse reaction?

A. 10 kJ

B. 190 kJ

C. 200 kJ

D. 210 kJ

 

9. Consider the following reactions at 25(C. 



I
Ag+(aq) + Br-(aq) ( AgBr(s)



II
4Fe(s) + 3O2(g) ( 2Fe2O3(s)
Which of the following statements best describes the relative rates of the two reactions?

A. I and II are both fast.

B. I and II are both slow.

C. I is faster than II.

D. II is faster than I.

 

10. What effect does a catalyst have? 

A. increase the reaction rate by decreasing the heat of reaction

B. increases the reaction rate by increasing the activation energy of the reverse reaction

C. increases the reaction rate by lowering the activation energy of the forward reaction only

D. increases the reaction rate by providing an alternate pathway with a lower activation energy

 

11. According to the collision theory, what must happen in order for a reaction to occur? 

I. Molecules must collide.

II. Molecules must collide with the correct orientation.

III. The collisions of molecules must occur with enough energy.

A. I and II

B. I and III

C. II and III

D. I, II, and III

 

12. On the activation energy diagram, which letter labels the activated complex for the reaction? 
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A. a

B. c

C. e

D. f

 

13. A student wants the following reaction to go faster: 



2H2O2(aq) ( 2H2O(l) + O2(g)

Which action will give the greatest increase in reaction rate?

A. changing the initial concentration of H2O2(aq) from 3% to 6%

B. increasing the temperature from 20(C to 40(C

C. removing the O2(g) as it is produced

D. shaking the reaction mixture

 

14. The rate of a chemical reaction may depend upon which factor? 

I. Concentration of the reactants

II. Nature of the reactants

III. Temperature

A. I and II

B. I and III

C. II and III

D. I, II, and III

 

15. Which change increases the rate of formation of CO2 in this reaction? 

BaCO3(s) + 2H+(aq) (Ba2+(aq) + H2O(l) + CO2(g) + heat

A. adding water to the system

B. decreasing the temperature of the system

C. finely powdering the BaCO3(s)

D. increasing the concentration of Ba2+(aq)

 

16. The potential energy diagrams for the three given reactions are drawn using the same potential energy scale:  

[image: image3.jpg](kJimol)

BE.,

Reaction 1

Reaction 2

Reaction 3

Reaction Path




Which of the following statements is correct?

 

A. Reaction 1 is faster than reaction 3.

B. Reaction 2 is exothermic.

C. Reaction 3 is endothermic.

D. Reaction 1 is slower than reaction 2.

Equilibrium Review Questions

 

1. In a system at equilibrium, what can be said concerning the concentrations of the reactants and products?

A. They change in a random fashion.

B. They decrease and increase around an average value.

C. They do not change.

D. They equal each other.

 

2. The reaction by which yellow CrO4 2( (aq) ions are converted into orange      Cr2O7 2( (aq) ions is shown in the following equilibrium:


2H+(aq) + 2CrO4 2((aq) ↔ Cr2O72( (aq) + H2O(l)


yellow                  orange


Which statement concerning this equilibrium is correct?

A. The addition of H+(aq) changes the colour of the solution from orange to yellow.

B. The addition of OH((aq) has no effect on the colour of the solution.

C. The concentration of Cr2O7 2( (aq) is constant at equilibrium.

D. When a solution has an orange colour, all of the CrO42( ions have been converted to Cr2O72( ions.

 

3. In the reaction:   2SO2(g) + O2 (g)↔ 2SO3(g) + 190 kJ 
What will cause an increase in the concentration of SO3 at equilibrium?

A. adding a catalyst

B. increasing the volume of the container

C. lowering the temperature of the system

D. removing SO2 from the system

 

4. The numerical value of the equilibrium constant for the following reaction was determined to be 0.6 at 1000(C:   H2O(g) +CO(g) ↔ H2(g) + CO2(g) + 42 kJ 

If the reaction had to come to equilibrium at a temperature higher than 1000(C, what would the equilibrium constant have been?

A. equal to 0.6

B. larger than 0.6

C. less than 0.6

D. more information needed

 

5. A mixture of gases is placed in a one-litre container, and the gases react according to the equation:   4A(g) + 3B(g) ↔ 2C(g) 
At equilibrium, 2.0 mol of A, 3.0 mol of B, and 4.0 mol of C are present in the container. What is the value of the equilibrium constant?

A. 0.037

B. 0.37

C. 0.67

D. 0.80

 

6. According to Le Chatelier’s principle, which chemical system shifts to the right when pressure is increased?

A. CO2(g) + H2(g) ↔ CO(g) +H2O(g)

B. H2(g) +I2(g) ↔ 2HI(g)

C. N2(g) + 3H2(g) ↔ 2NH3(g)

D. PCl5(g) ↔ PCl3(g) + Cl2(g)

 

7. Consider the following equilibrium:

Cu2+(aq) + 4Br-(aq) + energy↔ CuBr42-(aq)
blue
green

Which change will cause this equilibrium to change from blue to green?

A. adding a catalyst 

B. adding NaBr(s)

C. decreasing the [Cu2+]

D. decreasing the temperature

 

8. Consider this reaction at equilibrium: 2CO(g) + O2(g) ↔ 2CO2(g)      (H = -566 kJ/mol
      What change would result in a larger equilibrium concentration of CO2?

A. adding a catalyst

B. decreasing the volume of the container

C. increasing the temperature

D. removing some O2(g)

 

9. The following equilibrium exists in a closed container: N2O4(g) ↔ 2NO2(g). The initial concentration of N2O4 is 0.0160 mol/L and the concentration at equilibrium is 0.0145 mol/L. what is the [NO2] at equilibrium?

A. 0.0015 mol/L

B. 0.0030 mol/L

C. 0.0145 mol/L

D. 0.0160 mol/L

 

10. What is the equilibrium constant expression for the following reaction?
2NaHSO3(s) ↔ Na2SO3(s) + H2O(g) + SO2(g)
A. K = [SO2]

B. K = [H2O][SO2]

C. K =           [NaHSO3]2       .  

[NaSO3][SO2][H2O]

D. K =  [Na2SO3][SO2][H2O]

[NaHSO3]2
 

11. The decomposition of hydrogen peroxide to produce oxygen and water is used in some contact lens cleaning procedures.    2H2O2(aq) ( 2H2O(l) + O2(g)   A small piece of platinum is used as a catalyst for this reaction.  Assuming a closed system, what is the purpose of the platinum catalyst? 

A. to change the equilibrium concentrations

B. to decrease the time required to reach equilibrium

C. to shift the equilibrium toward the product side

D. to shift the equilibrium toward the reactant side

 

12. The equilibrium constant of the following reaction equals 10.8 at a certain temperature.

2NO2(g) ( N2O4(g).        If the concentration of NO2 is 0.0191 mol/L, what is the concentration of N2O4? 

A. 0.206 mol/L

B. 4.21 x 10-2 mol/L

C. 3.94 x 10-3 mol/L

D. 1.77 x 10-3 mol/L

 

13. The following system has attained equilibrium at 100(C.

COCl2(g) ( CO(g) + Cl2(g)
Keq = 2.19 x 10-10
Which set of concentrations represents the system at equilibrium?
     [COCl2]
          [CO]


[Cl2] 

A. 2.19 x 10-1
      1.00 x 10-3

       1.00 x 10-3
B. 5.00 x 10-2
      3.31 x 10-6

       3.31 x 10-6
C. 8.57 x 10-2
      4.50 x 10-7

       5.73 x 10-6
D. 2.00 x 10-4
      1.48 x 10-5

       1.48 x 10-5
 

14. This reaction is allowed to come to equilibrium:       2NO(g) + 2CO(g) ( N2(g) + 2CO2(g)
Additional NO(g) is then added into the reaction chamber, and equilibrium is restored.  Which statement is true? 

A. All concentrations remain the same.

B. A new equilibrium is reached such that [CO] decreases.

C. A new equilibrium is reached such that [N2] decreases.

D. The numerical value of the equilibrium constant increases.

 

15. In this reaction, the concentrations of Ag+(aq) and Cl-(aq) are both equal to 1.3 x 10-5 mol/L.
   AgCl(s) ( Ag+(aq) + Cl-(aq)    What is the value of the equilibrium constant for the reaction? 

A. 1.7 x 10-10
B. 2.6 x 10-10
C. 1.3 x 10-5
D. 3.6 x 10-3
 

16. Which statement concerning equilibrium is true? 

A. It cannot exist between a liquid and its vapour.

B. It does not exist when the temperature is constant

C. It exists in a closed system

D. It occurs in all chemical reactions

 

17. Which of these equilibria will shift to the left as a result of a decrease in volume? 

A. H2(g) + Cl2(g) ↔ 2HCl(g)

B. N2(g) + 3H2(g) ↔ 2NH2(g)

C. 2SO3(g) ↔ 2SO2(g) + O2(g)

D. 4Fe(s) + 3O2(g) ↔ 2Fe2O3(s)

 

A. Which statement is true for this reaction if its equilibrium constant equals 1.6 x 106?
                             2CO(g) + O2(g) ↔ 2CO2(g) 

B. It goes essentially to completion at equilibrium

C. It goes only in one direction

D. It does not take place to a significant extent

E. It takes place very rapidly

 

Acid – Base Review Questions

1. An unidentified aqueous solution is a strong electrolyte that causes blue litmus to turn red. Which of the following could be the solution? 
A. CH3OH(aq)

B. HBr(aq)

C. KOH(aq)

D. NaCl(aq)

 

2. Which of the four statements are true? 
1. Acids increase the concentration of hydrogen ions in solution. 
2. Acids increase the concentration of hydroxide ions in solution. 
3. Acids increase the pH of a solution. 
4. Acids react with magnesium to produce hydrogen gas. 
 

A. 1 and 4

B. 2 and 4

C. 1, 2, and 4

D. 2, 3, and 4

 

3. Which equation represents the reaction of HSO3((aq) as an acid? 

A. HSO3((aq) + H+(aq) ( H2SO3(aq)

B. HSO3((aq) + H2O(aq) ( H2SO3(aq) + OH((aq)

C. HSO3((aq) + H3O+(aq) ( H2SO3(aq) + H2O(l)

D. HSO3((aq) + NH3(aq) ( SO32((aq) + NH4+
 

4. Which equation shows an acid-base neutralization reaction? 
A. Zn(s) + 2HCl(aq) ( H2(g) + ZnCl2(aq)

B. 2NaOH(aq) + CaCl2(aq) ( 2NaCl(aq) + Ca(OH)2(s)

C. H2CO3(aq) ( CO2(g) + H2O(l)

D. NaOH(aq) + HCl(aq) ( NaCl(aq) + H2O(l)

 

5. If egg whites have a hydroxide ion concentration of 3.3 ( 10( 7 mol/L, what is the hydrogen ion concentration? 
A. 3.3 ( 107 mol/L

B. 1.0 ( 10( 7 mol/L

C. 6.7 ( 10( 8 mol/L

D. 3.0 ( 10( 8 mol/L

 

6. A weak acid, HA, ionizes according to the equation: 
               HA(aq) ( H+(aq) + A((aq)

 If a 0.10 mol/L HA(aq) solution has [H+] = 0.0010 mol/L, what is the numerical value of Ka?

A. 1.0 ( 10( 1
B. 1.0 ( 10( 3
C. 1.0 ( 10( 5
D. 1.0 ( 10( 6
 

7. The Ka values of some monoprotic acids are shown in the table: 
	Acid
	Ka Value

	Acetic acid

Benzoic acid

Formic acid

Hydrocyanic acid
	1.8 ( 10( 5

6.4 ( 10( 5
1.8 ( 10( 4
6.2  ( 10( 10


A 0.1 mol/L solution of which acid would contain the most ions?

A. acetic acid

B. benzoic acid

C. formic acid

D. hydrocyanic acid

 

8. What is the concentration of NaOH(aq) solution, if 30.0 mL of 1.0 mol/L HCN(aq) neutralizes 25.0 mL of the NaOH(aq) solution? 
A. 0.25 mol/L

B. 0.83 mol/L

C. 1.0 mol/L

D. 1.2 mol/L

 

9. What is the pH of the equivalence point of a titration of HCl(aq) with NaOH(aq)? 
A. equals 7.0

B. greater than 7.0

C. less than 7.0

D. unknown

 

10. What is the pH of a solution of NaOH prepared by dissolving 0.10g of NaOH in enough water to make 1.0L of solution? 
A. 2.6

B. 7.0

C. 11.4

D. 13.0

 

11.  According to the Bronsted-Lowery theory, what is a characteristic of a base? 
A. accepts a hydrogen ion from an acid

B. donates a hydrogen ion to an acid

C. donates a hydrogen ion to its conjugate acid 

D. produces hydronium ions in aqueous solution

 

12. A soap solution is about ten times more basic then pure water. What would be the pH of the solution? 
A. 3.0

B. 6.0

C. 8.0

D. 12.0

 

13. According to the Arrhenius definition of acids and bases, what does a base do when it is dissolved in water? 
A. increases the hydrogen ion concentration

B. increases the hydroxide ion concentration

C. turns blue litmus paper red

D. turns red litmus paper blue

 

14. Which of the following is true for a basic solution? 
A. H3O+ is not present.

B. [H3O+] is equal to [OH-]

C. [H3O+] is greater than [OH-]

D. [H3O+] is less than [OH-]
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15. In the titration curve above, what is the approximate pH at the equivalence point? 
A. 3.3

B. 5.0

C. 9.0

D. 11.5

 

16. The Kb values for several bases are given below. Which value represents the strongest base? 
A. Kb = 3.2 x 10 –12
B. Kb = 6.2 x 10 –8
C. Kb = 4.5 x 10 –7
D. Kb = 2.9 x 10 –4
 

17. The titration curve below could represent which of the following combinations? 
A. HCl(aq) titrated with NaOH(aq)

B. HCl(aq) titrated with NH3
C. NaOH(aq) titrated with CH3COOH(aq)

D. NaOH(aq) titrated with HCl(aq)
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18. A 0.025 mol/L aqueous solution of a pure substance has a pH = 12.4.  How would this substance be classified? 
A. strong acid

B. weak acid

C. strong base

D. weak base

 

19. What is the best choice for an indicator to use to monitor a solution with a pH that must be maintained between pH values of 5 and 6?  (Refer to Data in class notes) 
A. bromocresol green

B. litmus

C. methyl red

D. phenolphthalein

 

20. Citric acid, which is extracted from citrus fruits and pineapple waste, is used extensively in the manufacture of candy and soft drinks.  Which of the following is a characteristic of citric acid solution? 
A. a bitter taste

B. a sour taste

C. the ability to neutralize vinegar

D. the ability to turn litmus from red to blue

 

21. Which characteristic is true of an Arrhenius base? 
A. accepts OH- in solution

B. accepts protons in solution

C. donates protons in solution

D. releases OH- in solution

 

22. Consider the following equilibrium: 


CH3COOH(aq) + OCl-(aq) ( HOCl(aq) + CH3COO-(aq)
Identify the stronger acid and predict whether reactants or products are favored at equilibrium.

A. CH3COOH stronger, products favored

B. CH3COOH stronger, reactants favored

C. HOCl stronger, products favored

D. HOCl stronger, reactants favored

 

23. Which statement is true for the following reaction? 


HCN(aq) + H2O(l) ( CN-(aq) + H3O+(aq)
A. HCN is an acid and CN- is its conjugate base.

B. HCN is an acid and H2O is its conjugate base.

C. H2O is an acid and HCN is its conjugate base.

D. H2O is an acid and H3O+ is its conjugate base.

 

24. What volume of 1.20 mol/L HBr(aq) is required to neutralize 50.0 mL of 0.350 mol/L KOH? 
A. 42.9 mL

B. 15.6 mL

C. 14.6 mL

D. 5.25 mL

 

25. The pH of 0.10 mol/L HCl is about 1.0 and the pH of 0.10 mol/L of H3PO4 is about 1.6.  Which of the following best explains the difference? 
A. HCl is more ionized than H3PO4 in water.

B. HCl is a weaker acid than H3PO4.

C. H3PO4 is amphoteric (amphiprotic) in water.

D. H3PO4 has more hydrogen atoms.

 

26. Which statements are true for an aqueous solution of an acid? 
I. Conducts electricity

II. Reacts with zinc forming hydrogen gas

III. Turns red litmus blue

 

A. I and II

B. I and III

C. II and III

D. I,II, III

 

27. What is true for an amphoteric (amphiprotic) substance? 
A. behaves as a weak acid in solution 

B. behaves as a weak base in a solution 

C. behaves as a weak acid or a weak base in a solution 

D. has a very low pH in a solution 

 

28. A 0.1 mol/L solution of an electrolyte has a pH of 6. How may the electrolyte be described? 
A. a strong acid 

B. a strong base 

C. a weak acid 

D. a weak base 

 

29. A sample ammonia (approximately 0.1 mol/L, Kb = 1.8 10-5) is titrated with 0.1 mol/L of HCl. Which indicator changes colour closest to the equivalence point? (See class notes on indicators) 
A. A alizarin yellow R

B. methyl red

C. methyl violet

D. phenolphthalein

 

30. Which information indicated the most acidic solution? 
A.  [H3O+] = 10-3 

B. [OH-] = 10-10 

C. pH = 6 

D. pOH= 12 

 

31. What is the effect of adding CH3COO-(aq) ions to a solution of acetic acid in water? 

CH3COOH(aq) + H2O(l) ↔ CH3COO-(aq) + H3O+(aq)

A. cause the Ka of acetic acid to decrease 

B. increases the concentration of CH3COOH molecules 

C. increases the degree of ionization of acetic acid 

D. reduces the pH of the solution 

 

32. If the pH of an aqueous solution is 11, what is the hydroxide ion concentration? 
A. 1 x 10-3 mol/L 

B. 1 x 10-7 mol/L 

C. 1 x 10-11 mol/L 

D. 1 x 10-14 mol/L 

 

33. What is the [H3O+] of seawater that has a pH of 8.10? 
A. 7.9 x 10-9 mol/L 

B. 1.0 x 10-8 mol/L 

C. 1.3 x 10-6 mol/L 

D. 8.0 x 10-1 mol/L 

 

34. Which is a strong acid as shown by Ka values? 
A. H3BO3 

B. H2CO3 

C. HNO2 

D. HNO3 

 

35. In which of the following equations is H2BO3- acting as a Bronsted-Lowry acid? 
A. H2BO3-(aq) + 2H2O(l) ( H4BO3+(aq) + 2OH-(aq) 

B. H2BO3-(aq) + H2O(l) ( H3BO3(aq) + H3O+(aq) 

C. H2BO3-(aq) + 2H2O(l) ( H3BO3(aq) + OH-(aq) 

D. H2BO3-(aq) + H2O(l) ( HBO32-(aq) + H3O+(aq) 

 

Organic Chemistry
1. The general formula of an alkane is

A) CnH2n - 4               B) CnH2n - 2.            C) CnH2n                D) CnH2n + 2
2. The CH3CH2CH2 ‑ group is called

A) a butyl group.               B) an ethyl group.

C) a propyl group.             D) a pentyl group.

 

3. A student incorrectly named a compound 3,4‑dimethylpentane. Its correct IUPAC name is most likely to be

A) 2,3‑dimethylpentane.                         B) 3,4‑methylpentane.

C) 3‑methyl‑4‑methylpentane.                D) 2‑methyl‑3‑methylpentane.

 

4. Give the IUPAC name of

 CH3                                         CH3
  |                                               |

 CH2 ‑ CH2 ‑ CH2 ‑ CH ‑ CH –C ‑ CH2 ‑ CH2
                                 |        |       |                |

                                CH3  CH3 CH3         CH3
A) 4,4,5,6‑tetramethyldecane                      B) 5,6,7,7‑tetramethyldecane

C) 1,4,5,6,6,8‑hexamethyloctane                D) 1,3,3,4,5,8‑hexamethyloctane

 

5. A compound whose formula is abbreviated as

      [image: image6.png]


is

A) an alkene.                              B) an alkyne.

C) an aromatic hydrocarbon.      D) a cycloalkane.

 

6. Alkenes

A) are saturated hydrocarbons.

B) contain only carbon‑carbon single bonds.

C) do not contain double bonds.

D) are unsaturated hydrocarbons.

 

7. The general formula of an alkene is

      A) CnH2n - 4.         B) CnH2n - 2         C) CnH2n          D) CnH2n + 2 

 

8. When bromine reacts with 2‑butene, the product is

A) CH3CH‑CHCH3                   B) CH3CH2CH‑CH2 

             |      |                                                  |      |

            Br   Br                                              Br    Br

 

                       Br

                        | 

C) CH3CH2 – C ‑ CH3              D) CH3C = CCH3
                        |                                       |      |

                       Br                                   Br    Br

 

9. A hydrocarbon that contains a carbon‑carbon triple bond is called an 

A) alkane.             B) alkene.             C) alkyne.           D) aromatic hydrocarbon.

 

10. The general formula of an alkyne is

A) CnH2n - 4.      B) CnH2n - 2.      C) CnH2n.      D)CnH2n + 2.

 

11. Carbon atoms can bond with each other to form

A) single bonds only

B) double bonds only

C) single and double bonds

D) single, double, and triple bonds

E) single, double, triple, and quadruple bonds
12. The three-dimensional shape around a single bonded carbon atom is

A) linear

B) trigonal planar

C) tetrahedral

D) pyramidal

E) bent
13. An alkane contains 5 carbon atoms. How many hydrogen atoms does it contain?

A) 5 hydrogen atoms

B) 8 hydrogen atoms

C) 10 hydrogen atoms

D) 12 hydrogen atoms

E) 14 hydrogen atoms
14. An alkyne contains 12 hydrogen atoms. What is its chemical formula?

A) C5H12
B) C6H12
C) C7H12
D) C8H12
E) C9H12
15. Which set of properties best describes a small alkane, such as ethane?

A) non-polar, high boiling point, insoluble in water, extremely reactive

B) non-polar, low boiling point, insoluble in water, not very reactive

C) polar, low boiling point, soluble in water, not very reactive

D) polar, high boiling point, insoluble in water, not very reactive

E) non-polar, low boiling point, soluble in water, extremely reactive
16. Which equation shows the complete combustion of propane?

A) 2C2H6 + 7O2 → 4CO2 + 6H2O

B) 2C2H6 + 5O2 → C + 2CO + CO2 + 6H2O

C) 2C3H6 + 9O2 → 6CO2 + 6H2O

D) C3H8 + 5O2 → 3CO2 + 4H2O

E) 2C3H8 + 7O2 → 2C + 2CO + 2CO2 + 8H2O
17. The length of a carbon-carbon bond in a benzene molecule is

A) halfway between a single bond and a double bond

B) halfway between a double bond and a triple bond

C) the same as a single bond

D) the same as a double bond

E) the same as a triple bond
18. The functional group of an alcohol is

A) -OH

B) –C=C-

C) -NR2
D) -C(O)NR2
E) –OR
19. The functional group of a carboxylic acid is

A) -OH

B) –C=C-

C) -NR2
D) -COOH
E) –OR
20. The compound CH3CH(CH3)CH2CH2OH has the IUPAC name

A) 1-pentanol

B) 1-butanol

C) 2-methyl-4-butanol

D) 3-methyl-1-butanol

E) 3-methyl-1-pentanol
21. Which carbon skeleton is different from the other three?

A) C – C – C
B)   C – C – C 
C)      C    C – C 
D)
  C – C 
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22. Structural isomers have:

A) the same molecular formula.


C) the same elemental composition.

B) different physical and chemical properties.
D) all of the above.

23. A structural isomer of hexane is:

A) 2,2 – dimethylbutane



C) benzene

B) cyclohexane




D) 2-methylpentene

24. The name of alkyl group that contains two carbon atoms is:

A) diphenyl

B) ethyl

C) dimethyl

D) proply







         CH3






          |
25. The IUPAC name for   CH2 – CH – CH2 – C – CH3
 is :





  |          |                    |





 CH3    CH3              CH2 – CH3 

A) 2-ethyl-2,4,5-trimethylpentane

C) 3,5,5-trimethylheptane

B) 2-ethyl-2,4-dimethylhexane


D) 3,3,5-trimethylheptane

26. The condensed structural formula for 2,2,3-trimethylbutane is :

A) CH3CH2(CH3)CH(CH3)2

C)   CH3C(CH3)2CH(CH3)2
B) CH3C(CH3)2C(CH3)3


D)   CH3CH2CH(CH3)C(CH3)3
27. Name this compound : CH3CH(CH3)C(CH3)3.

A) 2,2,3-trimethylbutane


C) 1,1,1,2-tetramethylpropane

B) tetramethylpropane


D) isoheptane

28. The carbon-carbon bonds in alkanes are :

A) double bonds



C) single bonds
B) quite polar



D) none of the above

29. A saturated continuous-chain hydrocarbon with seven carbons is :

A) hexane

B) octane

C) heptane

D) heptene

30. An organic compound that contains only carbon and hydrogen and a triple bond (all other bonds are single bonds) is classified as an :

A) alkane

B) alkene

C) alkyne

D) arene
