Redox: Quest

1. Which of the following definitionsis TRUE?

a. Theoxidizing agent causes reduction.

b. A negativeioniscalled acation.

c. Theanodeisthe electrode where reduction takes place.

d. The hdf-reaction in which thereisagain of electronsis called reduction.
|dentify the FALSE statement.

a. Theanode isthe electrode where reduction takes place.

b. A cationisapositively charged ion.
c. A reducing agent is an atom, amolecule or anion, which loses electrons.
d. Oxidationisthe half-reaction in which electrons are lost.
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Given three definitions:
i. A reactioninvolving aloss of electrons
ii. A negatively charged ion
I B iii. An electrode where reduction takes place
Which of the following terms match definitionsi, ii, and iii respectively?

a. oxidation ------ cation ------ anode
b. reduction ------ anion------ cathode
c. reduction ------ cation ------ anode
d. oxidation ------ anion ------ cathode

Five strips of different metals are placed in solutions containing different metallic ions. The results
arelisted in table below. An “X” indicates that a reaction has occurred.

Pb™ (g Mg (ag) CU ' (eg) 21" (g Ni*' (e
X
X X X X
X X X
X X

Place these metalsin decreasing order of their tendency to undergo oxidation.

a.  Cu, Ni, Po, Zn, Mg
b. Cu, Pb, Ni, Zn, Mg
¢c. Mg, Zn,Ni, Pb, Cu
d. Mg, Zn, Pb, Ni, Cu

Using the following table:

Sn(s) + Al.]3+(aq) > Reactl on
A|(S) + S|'12+(aq) - Reaction
Cu + AU¥ o) > Reaction
Cu + Pb* o > Reaction
Pb(s) + Sr12+(aq) - Reaction

a Al,Sn, Pb, Cu, Au
b. Al, Sn, Cu, Pb, Au
c. Au, Cu, Pb, Sn, Al
d. Au, Pb, Cu, Sn, Al

Classify these elementsin decreasing order of their tendency to undergo oxidation.




6. Determine the oxidation number of carbon in HC,O,
a 1+ c. 4+
b. 3+ d 6+

7. Hydrogen telluride, H,Te, reacts with Ni*?ions but not with Al ions.
Hydrogen sulphide, H,S, reacts with Ag* ions but not with Ni%* ions.

Ag, H,S, Ni, H,Te, Al
Ni, H,Te, Al, Ag, H,S
Al, H,Te, Ni, H,S, Ag
H,S, Ag, Al, H,Te, Ni
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Identify the balanced reduction equation for Sré*

m Arrange these substances in decreasing order of their tendency to undergo oxidation.
a S > 2+
b. S +2e > s

c. S +2e->Sn

W E g st>2e+m

*iven the oxidation potentials for two elements:

Magnesium Mgy > Mg +26 E°=237V

Cobalt Cog > Co%'my +26  E°=028V

Which of the following substances can most easily be reduced?
a C02+(aq) c M 92+(aq)
b. CO(S) d. Mg(S)

The diagram below represents an electrochemical cell.
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Sy > S (o + 26 E°=0.13V
Ags) > Ag+(aq) le E°=-0.80V




10. Which of the following statementsis FALSE?
a. Electrons move through the write from the Sn electrode to the Ag electrode.
b. The Sn electrode isthe cathode.
c. Silver metal forms on the Ag electrode.
d. The NOs 4 ions move through the porous barrier towards the Sn electrode in the
solution.

Determine the E° value for a Cr — CU?* cell.

Cr> 3e+Cr* E°=+0.74V
Cu- 2e +Cv#* E°=-0.34V
a +040V c. +1.08V
b. +0.46V d. +250V

12. Calculate the E° value of acell formed by the following two half-reactions:

S>Cr¥*+3 E°=074V
> Pb®* +26¢ E°=013V

}1/

061V c. 119V
b. 087V d 187V

. Determine the coefficients which correctly balance the following oxidation-reduction equations:

MnO; + H,S +H' > S + Mn* +H,0

11 61 11 1 C. 2, 5, 6, 5, 8
312!31 1 d 3 2,4,2 8

a
b. )
When the following oxidation-reduction equation is balanced, what will be the values of a, b, c, d,
eand f?

aSOZ(g)+ bNOS-(aq) + CH20(|) 9 dSO42-(aq) + eNO(g) + fH+(aq)

2,3,1,322
3,2

a c. 2,3,2,3,2,4
b. 3,211,322 d 3,223,2,

Given the following oxidation-reduction equation:

3'||ede

aFeZ'(aq) + bNOg_(aq) + CH+(aq) ->d F83+(aq) + ENO(Q) + 2H20(|)

What isthe value of “d” when the equation is balanced?
a 2
b. 3
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16. According to the following diagram, which of the following statementsis FALSE?

v
2n Co
g Znci, Co(NO;) 2
R Zng > 2t +26  E°=076V
B Coy > Co¥ +2¢  E°=028V

The Zn electrode acts as the anode.

The electrons move through the wire from the Zn electrode to the Co electrode.
The NOs (5 ions move towards the Zn €l ectrode through the salt bridge.

The oxidation half-reaction takes place at the Co electrode.

}
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Calculate the E° value for the following cell.

®

Ag Au
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O \ J \_ )
1,0 mol/L 1,0 mol/L
Agy > Adia +1€ E°=-0.80V
Aug > AU¥ ) +3€ E°=-150V
a 030V c. 090V

b. 0.70V d 230V



18. Thefollowing diagram represents the apparatus used for the electrolysis of PbCl».

Battery
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If 200 A of current run through the apparatus for 16 minutes, what mass of Pb will be deposited at
I ie cathode? (1 mole of electrons = 96 000 C)

” a 34g c. 207g
b. 103g d 414
If 2 amperes of current pass through an eectrolytic cell containing Zn(NOs), for 800 minutes,

what mass of Zn will be deposited at the cathode?
(96 000 C =1 moleof €)

a 1.08g c. 654¢g
b. 32.7¢g d 1319

A current of 40 amperes flows through an electrolytic cell for 2 hours. Calculate the number of
moles of electrons that circulate during thistime.
(1 mole of eectrons = 9.6 x 10* coulombs)
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3.0x 10 moles
1.0x 107 moles

3.0mole

1.7 x 10® moles
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