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Test covering Oxidation, Reduction, Electrochemical Cells and Redox Titrations.

Part A

1. The oxidation number of chlorine in KClO4 is

	A.  -1
	B.  -3
	C. +3
	D.  +7


2. Which of the following is an example of an oxidation-reduction reaction?

A. 2 K2CrO4   +  H2SO4  →  K2Cr2O7   +  K2SO4   +  H2O

B.  CaC2  +  2 H2O   →   Ca(OH)2   +   C2H2
C.  2 Na    +   Cl2      →    2 NaCl

D.  BaSO3   +   2 HCl   →   BaCl2   +    H2O    +   SO2
3. The equation for the reaction between permanganate ions and sulfite ions in acid solution is

            2 MnO4▔   +   5 SO32▔   +  6 H+    →   2 Mn2+    +   5  SO42▔     +   3 H2O

Which of the following statements is true?

A. The sulfite ions are oxidised in this reaction.

B. The permanganate ion is behaving as a reductant in this reaction.

C. As the reaction proceeds the pH of the solution decreases.

D. The hydrogen ions are oxidised in this reaction.

4. Four metallic elements (G , L , M , R)  were tested to determine their relative activities. Each metal was added to a 2 M HCl solution, two of them were added to cold water, and two were added to an aqueous solution of R+. The observed results are summarised in the table below.
	
	G
	L
	M
	R

	Reaction with cold water
	No reaction
	Slowly dissolved
	Not tested
	Not tested

	Reaction with 

2 M HCl
	Dissolved and gas formed
	Dissolved and gas formed
	No reaction
	No reaction

	Reaction with R+(aq) solution
	Dissolved and precipitate formed
	Not tested
	Dissolved and precipitate formed
	Not tested


The order of decreasing activity (most reactive first) for these four metals is

A. L, G, R, M.

B. G, L, M, R.

C. L, G, M, R.

D. L. R, G, M.
5. When hydrogen sulphide gas is passed into a solution of iron (III) nitrate, a pale yellow precipitate is formed and the solution becomes pale green.

      The equation for this reaction is

A.    H2S(g)  +   Fe3+(aq)  + 3 H2O(l)   →  H2​(g)   +  S(s)  +  Fe(OH)3​(s)   +  3 H+(aq)   
B.    H2S(g)   +   2 Fe3+(aq)       →   S (s)   +   2 Fe2+(aq)       +   2 H+(aq)   
C.    3 H2S(g)   +   2 Fe(NO3)3(aq)       →     Fe(OH)3 (s)   +   3 HNO2(aq)      +   3 S(s)
D.    3 H2S(g)   +      2 Fe3+(aq)         →   Fe2S3(s)   +   6 H+(aq) 

6. The activity of the metal barium is between that of sodium and potassium. It is likely that

A. Barium would displace potassium from potassium chloride solution.

B. Barium would displace hydrogen gas from cold water.

C. Barium would displace sodium from sodium chloride solution.

D. Barium ions in solution would readily oxidise zinc metal into zinc ions.

7. A small piece of silver is placed in a solution containing both magnesium nitrate and copper (II) nitrate. Which one of the following is expected to occur?

A. Nothing.

B. The silver dissolves and only copper is precipitated.

C. The silver dissolves and only magnesium is precipitated.

D. A mixture of magnesium and copper forms on the silver.

8. A salt bridge in an electrochemical cell allows

A. Passage of electrons through the salt bridge to the cathode.

B. Free mixing of the reactants in each of the half cells.

C. Migration of ions towards different half cells.

D. The formation of oppositely charged solutions in the half cells.

9. A cell with and emf of 0.40 Volts has an overall cell reaction 

                         2 H+(aq)    +   2 Cr2+(aq)    →   2 Cr3+(aq)   +   H2(g)

           If the concentrations of ions were 1 M and the pressure of the H2 were 101325 Pa, 

           then the Eo for the half reaction   Cr3+(aq)    +  e▔   →   Cr2+(aq)     would be

A. -0.40V

B. -0.20V

C. +0.20V

D. +0.40V

The next two questions refer to the following information
The half equations below represent the reduction of three substances A3+, B2+, and C2.

                                      A3+(aq)     +   e▔    →    A2+(aq)

                                      B2+(aq)     +  2 e▔    →    B(s)

                                      C2(aq)     +   2 e▔    →    2 C▔(aq)

Pairs of the six species [ the oxidised and reduced forms seen in the equations above] were mixed in test tubes and any observable reactions were noted. Some of the results are given in the table below. The combinations indicated by I, II, and III in the table are “hidden”.
                                                                            REDUCTANT

	
	
	A2+(aq)
	B(s)
	2 C▔(aq)

	
	A3+(aq)
	Not tested
	Reaction 
	I

	OXIDANT
	B2+(aq)
	II
	Not tested
	III

	
	C2(aq)
	No reaction
	Reaction 
	Not tested


10. In which of the following would it be expected that an observable reaction would occur?
A. I only

B. II only

C. I and II only

D. All three.

11. Which of the following gives the correct order of strength of the oxidants from weakest to strongest?

A.    C2  <   B2+  <   A3+
B.    B2+  <   C2  <   A3+
C.    A3+ <   B2+ <   C2  
D.    C2  <   A3+ <   B2+  
12. In an electrochemical cell formed by coupling a Ni2+(aq)// Ni(s) standard cell with a S(s)//S2▔(aq)  standard cell which of the following reactions would occur at the cathode? 
A.   S(s)   +   2e▔    →   S2▔(aq)
B.   S2▔(aq)    →    S(s)   +   2e▔   
C.   Ni2+(aq)   +    2 e▔  →  Ni(s)
D.   Ni(s)  →  Ni2+(aq)   +    2 e▔
13. Given the standard reduction potentials

	Half reaction
	Eo / volts

	Sn2+(aq)    +    2 e▔  →   Sn(s)
	― 0.14

	Sn4+(aq)    +    2 e▔  →   Sn2+(aq)    
	+ 0.15

	Fe2+(aq)    +    2 e▔  →   Fe(s)
	― 0.44

	Fe3+(aq)    +     e▔  →   Fe2+(aq)    
	+ 0.77


 Indicate which of the following cells would generate the greatest emf if the concentrations of all the ions is 1 M.
A. An Sn/Sn2+ // Fe/Fe2+ cell.

B. An Sn2+/Sn4+ // Fe/Fe2+ cell.

C. An Sn2+/Sn4+ // Fe2+/Fe3+ cell. 
D. An Sn/Sn2+ // Fe2+/Fe3+ cell.
14. Car batteries of the lead-acid type when providing electricity have the overall reaction 

           Pb(s)   +   PbO2(s)   + 4 H+(aq)  +  2 SO42▔(aq)  →  2 PbSO4(s)  +  2 H2O(l)

            In the recharging process it follows that

A. The pH of the solution in the battery increases.
B. All Pb2+ ions in the battery are oxidised to Pb4+ ions.

C. The lead plates in the battery dissolve as Pb2+ ions are produced.
D. Pb2+ ions are either oxidised or reduced depending on electrode they collide with.

15. Which of the following statements best describes the function of a hydrogen/oxygen fuel cell?

A. It converts thermal energy from a chemical reaction into electrical energy.

B. It stores electrical energy produced from the reaction between H2 and O2.

C. It converts energy from the oxidation of H2 directly into electrical energy.

D. It promotes the reaction between H2 and O2 using an external energy source.

16. In redox titrations a standard solution is one which 
A. Has an accurately known concentration if used soon after making it.
B. Does not react with the atmosphere nor deteriorate over time.

C. Uses a volumetric flask in its preparation and then stored in a labelled jar. 

D. Is prepared from an accurately weighed mass of solute.

17. Potassium permanganate crystals would not be suitable for use as a primary standard in a redox titration for which of the following reasons. 

A. The end point for the titration is difficult to pick.

B. It needs heat to make the reaction proceed.

C. Its oxidising power makes its purity questionable.

D. It needs an acid present to control its reduction to Mn2+(aq).
The next two questions refer to the following information.

Pure iron dissolves in dilute sulphuric acid according to the equation below

                 Fe(s)   +    2 H+(aq)   →    Fe2+(aq)    +    H2(g)

      The iron (II) ions can then be oxidised to iron (III) ions using a satndardised solution of KMnO​4 and react according to the following equation

    MnO4▔   +   5 Fe2+   +  8 H+    →    Mn2+    +   5 Fe3+     +   4 H2O

18.  If 0.10g of iron in the acid and all of it reacted with 0.020M KMnO4 solution what volume, in ml, of the purple liquid is required for complete oxidation of the iron (II) ions?

A. 1/5 X (0.10/55.8) X (1000/0.020)

B. 5  X (0.10/55.8) X (1000/0.020)

C. 1/5 X (0.10/55.8) X (0.020/1000)

D. 5 X (0.10/55.8) X (0.020/1000)

19. Another iron sample weighing 1.00 g is dissolved in acid and made up to 100ml in a volumetric flask and four 25 ml volumes are  titrated against 0.020 M KMnO4 and the expected titre is 21.51 ml for pure iron. 

         The results for the titration are tabled below

	Titration Trial
	1
	2
	3
	4

	Titre Volume
	20.8 ml
	19.8 ml
	20.1 ml
	19.9 ml


Based on this data what is the percentage purity of the iron sample?

A. 79.7%

B. 92.3%

C. 92.7% 
D. 93.7%

20. A titration is carried out to determine the purity of some crystals labelled as FeSO4.7H2O. Firstly 6.834g of the crystals are weighed out and dissolved in distilled water, acidified with H2SO4, and made up to250 ml in a volumetric flask. When 25.00 ml aliquots are titrated against some previously standardised KMnO4 the titre average was 22.13 ml. On the basis of the mass of salt taken the expected is 23.10 ml.

   Which is the best explanation for this difference between the observed and 
   expected result?

A.  The potassium permanganate had become diluted, possibly due to water   in the burette (Incorrect procedure).

B. The Iron (II) sulfate was partially dehydrated. (Possibly heated too much while in storage).

C. Between the time of standardisation and its use in the titration, the KMnO4 had become partially reduced and this caused it to be less concentrated than it was meant to be. 
D. The Iron (II) sulfate was partially oxidised. (Possibly an old sample).
End of Part A.

ANSWERS to Part A
	#
	Answer
	#
	Answer
	#
	Answer
	#
	Answer

	1
	D
	6
	B
	11
	B
	16
	A

	2
	C
	7
	A
	12
	D
	17
	C

	3
	A
	8
	C
	13
	D
	18
	A

	4
	C
	9
	A
	14
	D
	19
	C

	5
	B
	10
	A
	15
	C
	20
	D
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