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Electrochemical Cells Practice- Voltaic Cells Name:

Direlsctions: Fo?' each of the given cell diagrams
_\. Determine which of the 2 metals will be oxidized 4. Write a balanced net ionic redox equation

2, Lal?el the cathode and the anode 5. Show the direction of electron flow
3. Write the chemical half reactions for each cell
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Electrochemical Cells Practice- Comparing Cells

Name:

Compare the two types of electrochemical cells by filling in the applicable information for each below.

** Remember:

— The anode is always oxidized and the cathode is always reduced.
— Electrons always flow from anode to cathode (alphabetical order - A - C)

Voltaic Cells
LY

Q) Switch

—

&

Yoltmeter

AL
3\
Co-

RON — i

281(s) + 3NI** (ag) — > 213" .+ 3Ni(s)

Parts: \/
‘ pontaneous or Requires Energy ?

1 OR 2 Solutions?
Salt Bridge? 2 €5
1 or 2 cells?

Table J:

Naturally occurring so electrons must spontaneously
flow from anode to cathode. The most reactive metal
(most likely to be oxidized) is actually being oxidized.

Anode: H\ (AlorNi) Actsasa (+or-)

Cathode: N |  (AlorNi) Actsasa (+ or-)

— Label the anode and cathode in the cell above !?)

&) * @«
D
Electron Flow: (from {D[ \iﬂ" fo Nl )

nergy Conversion: (from C\¢ Mo eieg“h iL)

\ Jsed for:
| 3attery; Fuel Cells

Electrolytic Cells

Parts: \/
Spontaneous or Requires Energy_\V_ ?
1 OR 2 Solutions? _1_

Salt Bridge? _ND

1 or 2 cells? I

Table J:

Not naturally occurring so electrons must be forced to
flow. This means the most reactive metal (most
likely to be oxidized) is actually reduced. So the
location on Table J must be opposite.

Anode: CUL (Zn or Cu) Actsas a (+or-)

Cathode: ﬁ | (Zn or Cu) Acts as a (+or-)

— Label the anode and cathode in the cell above.

2] )
Energy Conversion: (from m&g _C,Mﬂl)

Used for:
Battery Chargers; Electroplating

Electron Flow: (From CU— to

29



Electrochemical Cells Regents Practice Name: M—t \1 a_

L.~ Given the balanced eqyulinn representing the reaction occurring in a voltaic cell:

Zn(s) + Pb**(aq) — Zn**(aq) + Pb(s)
In the completed external circuit, the electrons flow from

(1) Pb(s) to Zn(s) —— O 2065) to Pb(s)
(2) Pb**(aq) to Zn**(aq) (4) Zn>*(aq) to Pb**(aq)
2. A student collects the materials and equipment below to construct a voltaic cell.
* two 250-mL beakers * one strip of copper
* wire and a switch * 125 mL of 0.20 M Mg(NOs)»(aq)
* one strip of magnesium * 125 mL of 0.20 M Cu(NO3)2(aq)
Which additional item is required for the construction of the voltaic cell?
(1) an anode 3) a cathode
(2) a battery @a salt bridge

electrical energy (3) mechanical energy

3. A véiic cell spontaneously converts chemical energy to
geothermal energy (4) nuclear energy

4. Given the balanced equation representing a reaction occurring in an electrolytic cell:
2NaClI(l) —» 2Na(l) + Cla(@)  Nad™ — Na ()

Where is Na(l) produced in the cell? 2 eﬂu&d
(1) at the anode, where oxidation occurs J at the cathode, where oxidation occurs
(2) at the anode, where reduction occurs (:ock’ho &/ at the cathode, where reduction occurs

'. Reduction occurs at the cathode in
’ (1) electrolytic cells, only @both electrolytic cells and voltaic cells
(2) voltaic cells, only (4) neither electrolytic cells nor voltaic cells

6. Which statement describes electrolysis?
(1) Chemical energy is used to produce an electrical change.
(2) Chemical energy is used to produce a thermal change.
p Electrical energy is used to produce a chemical change.
4) Thermal energy is used to produce a chemical change.

7. 'Which energy conversion occurs during the operation of an electrolytic cell?
(1) chemical energy to electrical energy (3) nuclear energy to electrical energy
@electrical energy to chemical energy (4) electrical energy to nuclear energy

8. What occurs at one of the electrodes in both an electrolytic cell and a voltaic cell?
1) Oxidation occurs as electrons are gained at the cathode.
Oxidation occurs as electrons are lost at the anode.
(3) Reduction occurs as electrons are gained at the anode.
(4) Reduction occurs as electrons are lost at the cathode.

9. Which statement describes one characteristic of an operating electrolytic cell?

(1) It produces electrical energy. (3) It uses radioactive nuclides.
It requires an external energy source. (4) It undergoes a spontaneous redox reaction.

G



10. The diagram below represents an operating electrochemical cell and the balanced ionic equation for the
reaction occurring in the cell.
—% Wire N Wire
¢ r ol st Which statement identifies the part of the cell that conducts electro
'y and describes the direction of electron flow as the cell operates?
(1) Electrons flow through the salt bridge from the Ni(s) to the Zr}(s).
Nits) (2) Electrons flow through the salt bridge from the Zn(s) to the Ni(s).
(3) Electrons flow through the wire from the Ni(s) to the Zn(s).
éEleCtrons flow through the wire from the Zn(s) to the Ni(s).

Zn(s) + Ni¥*(aq) — Zn**(aq) + Ni(s}

oxidzed =ar oA

Base your answers to questions 11 through 13 on the information below.

The diagram below shows a system in which water is being decomposed into oxygen gas and hydrogen gas.
Litmus is used as an indicator in the water. The litmus turns red in test tube 1 and blue in test tube 2.

Water containing
an electrolyte
and litmus

Testtube Test tube
1 2

The oxidation and reduction occurring in the test tubes are represented by the balanced equations below.
Test tube 1: 2H,0(€) — Oq(g) + 4H*(aq) + 4¢~

Test tube 2: 4H,0O(€) + 46~ — 2Ho(g) + 40OH(aq)

11. Identify the information in the diagram that indicates this system is an electrolytic cell.

K AN et nal Dowéer sowce Cba‘HMHJD
& Enly | solution

12. Determine the change in oxidation number of oxygen during the reaction in test tube 1.
=3 o
O"—> 0 -3 —7 0

13. Explain, in terms of the products formed in test tube 2, why litmus turns blue in test tube 2.

N test +uoe Z OH™ (basic) ic a Product
and Ldmus Hurns blul W bases (pkﬁ Eg\
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Base your answers to questions 14 through 16 on the information below.

¥ The diagram below represents an operating voltaic cell at 298 K and 1.0 atmosphere in a laboratory investigation.
‘he reaction occurring in the cell is represented by the balanced ionic equation below.

14. Identify the anode in this cell. -V)—
Voltmeter
Ncle (\f\\g\\cr onla WU) i

1S. Determine the total number of moles of Ni* *(aq) ions Agls) As)

produced when 4.0 moles of Ag* (aq) ions completely
react in this cell.

3 moles | Adea) | | NP

16. Write a balanced half-reaction equation for the reduction 4 . 2%
that occurs in this cell. RAg (ol + Nifs) = Zhaind + 5™ N

[ _ o gmplee X rrale S
fAg" +le — FAg

Base your answers to questions 17 and 18 on the information below.

Underground iron pipes in contact with moist soil are likely to corrode. This corrosion can be prevented by
applying the principles of electrochemistry. Connecting an iron pipe to a magnesium block with a wire creates an

ectrochemical cell. The magnesium block acts as the anode and the iron pipe acts as the cathode. A diagram of
this system is shown below.

Cross-Sectional View of
Underground Pipe Protection System

o~

~
~ V4
~ p 7 //4/
T —— P

___Ground
level

(-] i
Moist sand s Fe pipe Moist soil
and gravel Mg block Py

17. State the direction of the flow of electrons between the electrodes in this cell.
e

18. Explain, in terms of reactivity, why magnesium is preferred over zinc to protect underground iron pipes. Your
response must include both magnesium and zinc.

Tﬂg S W (nore (eochve “thon Fe (U awm) on)
\C\\)\Q‘j)

ongd 2N 1S ovw(\j autle more yeackiye,
Hron (& away on Table T 33
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Base your answers to questions 19and 20 on the information below.

Electroplating is an electrolytic process used to coat metal objects with a more expensive and less reactive metalq)
The diagram below shows an electroplating cell that includes a battery connected to a silver bar and a metal
spoon. The bar and spoon are submerged in AgNO;(aq).

An Electroplating Cell

19. Explain why AgNO; is a better choice than AgCl for use in this
electrolytic process. i

Battery

Becawse AqCl is insoluble e

and S Ne ﬁg’” would be
Tl

i S0t
20. Explain the purpose of the battery in this cell.

o Fm\“dﬂ on wc\-‘m‘cd Ag(S)-?
Ll () 4o force L |
reaction 1O occur

—- Metal spoon

g : & : AQ&Qa(aqf
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