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6. In a laboratory experiment, Pb and an unknown metal Q were immersed in solutions containing aqueous ions of L
unknown metals Q and X. The following reactions summarize the observations.

Observation 1: Pb(s) + X*(ag) — Pv*(ag) + X(s)
Observation 2: Q(s) + X*(ag) — no reaction
Observation 3: Pb(s) + Q*'(ag) - Pb>*(ag) + Q(s)

(a) On the basis of the reactions indicated above, arrange the three metals, Pb, Q, and X, in order from least
reactive to most reactive on the lines provided below.

least reactive metal most reactive metal

The diagram below shows an electrochemical cell that is constructed with a Pb electrode immersed

in 100. mL of 1.0 M Pb(NO;),(ag) and an electrode made of metal X immersed in 100. mL of

1.0 M X(NOjy),(aq). A salt bridge containing saturated aqueous KNO; connects the anode compartment to the
cathode compartment. The electrodes are connected to an external circuit containing a switch, which is open.
When a voltmeter is connected to the circuit as shown, the reading on the voltmeter is 0.47 V. When the switch
is closed, electrons flow through the switch from the Pb electrode toward the X electrode.

Voltmeter

> \- »
Switch

1.0 M Ph(NOy), 1.0 M X(NO3),

(b} Write the equation for the half-reaction that occurs at the anode.

(c) The value of the standard potential for the cell, E°, is 0.47 V.
(i) Determine the standard reduction potential for the half-reaction that occurs at the cathode.
(ii) Determine the identity of metal X.

(d) Describe what happens to the mass of each electrode as the cell operates.
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Triathlon FRQ Assessment #2
	Fe2+ + 2e− ( Fe(s) 
	E° =  − 0.44 volt 
	
	
	
	
	 

	Ni2+ + 2e− ( Ni(s) 
	E° =  − 0.23 volt 
	
	
	
	
	 

	

	1. The standard reduction potentials for two half reactions are given above. The Nernst equation for a galvanic cell at 25° C in which Fe(s) reduces Ni2+ is the following:

	E = E° −0.059/2 log [Fe2+] / [Ni2+]

	What is the equilibrium constant for the reaction below?

	Fe(s) + Ni2+ ( Fe2+ + Ni(s)

	(A) 1.9 x 10−23       (B) 7.6 x 10−8       (C) 3.6 x 10+3       (D) 1.3 x 10+7       (E) 5.2 x 10+22


	2. Zn(s) + Cu2+ ( Zn2+ + Cu(s)

	An electrolytic cell based on the reaction represented above was constructed from zinc and copper half-cells. The observed voltage was found to be 1.00 volt instead of the standard cell potential, E°, of 1.10 volts. Which of the following could correctly account for this observation?

	(A) The copper electrode was larger than the zinc electrode.

	(B) The Zn2+ electrolyte was Zn(NO3)2, while the Cu2+ electrolyte was CuSO4.

	(C) The Zn2+ solution was more concentrated than the Cu2+ solution.

	(D) The solutions in the half-cells had different volumes.

	(E) The salt bridge contained KCl as the electrolyte. 


	Questions 3 refer to an electrolytic cell that involves the following half-reaction: 

	       AlF63− + 3 e− ( Al + 6F− 

	3. Which of the following occurs in the reaction? 

	(A) AlF 63− is reduced at the cathode.

	(B) Al is oxidized at the anode.

	(C) Aluminum is converted from the −3 oxidation state to the 0 oxidation state.

	(D) F− acts as a reducing agent.

	(E) F− is reduced at the cathode. 



Minutes to Finish FRQ:    17











