QUESTION BANK
CLASS 12™

QUESTION BANK

CHEMISTRY
UNIT-2

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

forder -
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1. 9% 9T H T FY(A) 3 T FROT (R) Gam = &1

2. 379! QAT HUAT HT AEAULNYGD fIATOT leh FE IR AT AAA HTeAT 8
A) A3R R TEr g, 31T R, AFr TEr carEedr Far gl

B) AR RaT @& & AfheT R, AT &Y =arEar g S

C) ATEr §, aifsheT R 3Teld g

D) AJTeld g, oifehel R TET Bl

Assertion (A): Galvanic cell converts chemical energy into electrical energy.
Reason (R): In a galvanic cell, oxidation occurs at the cathode, and reduction occurs at the anode.

Assertion (A): WWWWﬁWWﬁWﬁHW%I
Reason (R): Stedfaier Tol &, 3iTereeror 31fATRar F2as w gidr & 31K 3ro=aa fafrar wars
Wedrgl

Assertion (A): The EMF of a cell decreases with an increase in temperature.
Reason (R): The Nernst equation shows that the temperature dependence of EMF is related to
entropy change.

Assertion (A): el el T fae g aTgeh Fo (EMF) ATIHT Sgol TR TeT g |
Reason (R): Nernst GHIEUT &21TAT & fF EMF ST ar9#d el R f39Rar verdy aRads & Gefad g

Multiple-choice Questions (01 Mark)

1- TFafaf@a & & SId-AT SelFcIs AT Selarels &7HdT (Standard Electrode Potential) 3T #ATIe o
fore wrarfAe w9 @ a3t fhar srar g2
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(a) ATST SIFEIS (b) BISSISTo SAIFAIS () SIEAT SIS (d) AT SelFels

Which of the following electrodes is primarily used to measure standard electrode potential?
(a) Copper electrode (b) Hydrogen electrode (c) Zinc electrode (d) Silver electrode

SoIFeIh S Tel Sl EMF foh I fAsR swedr &2
(a) ATIHTT (b) SIS ol Tehfdl (c) faerdeT T AigdT (d) STRrer Teft

The EMF of an electrochemical cell depends on?
(a) Temperature (b) Nature of electrodes (c) Concentration of solution (d) All of the above

fArATA T & O FlT-AT THIHIUT SlFIS T THTSTAT I ITUTAT el oh folT FAT fohT ST
8?

(a) TATT-BI THINIOT (b) aREC THINRIT (c) FTeT-gergiocst THIHIUT (d) ATShorg-Heed
HHIRIOT

Which of the following equations is used to calculate electrode potential?
(a) Van’t Hoff equation (b) Nernst equation (c) Gibbs-Helmholtz equation (d) Michaelis-Menten
equation

AP AT 7, Selarcial o1 varg g e & grarg?
(a) ToAIS A H2AS FT 31X (b) HATS A TAIS &1 31 () SelFeisll T TdTg sTg1 81T (d) il Selaels
R T FHT

In a Galvanic cell, the flow of electrons occurs in which direction?
(a) From anode to cathode (b) From cathode to anode (c) No electron flow (d) Equally on both
electrodes

TREY SAIFCIS T ATAS SoIFeIs &THAT ol Tohdch HTUET HTIT SATAT &2
(a) BTSSISTT SIS (b) STEAT FFLIS (c) TTeT SIS (d) W3 Selarals

Standard electrode potential of an electrode is measured relative to?
(a) Hydrogen electrode (b) Zinc electrode (c) Copper electrode (d) Sodium electrode

A FHIHIUT & ITAN, Tl gIerels T selereis aTHd ford IR AR el 82
(a) ATIHT (b) 3T 2RI (c) [T T ThRIAT (d) IINFd THY

According to Nernst equation, electrode potential of an electrode depends on?
(a) Temperature (b) Gas constant (c) Solution concentration (d) All of the above

Flogl3y  l fgH fhed dafra e
(a) GETHATET TIETUT (b) FSHTITTCIR (c) Tt TTereT (d) YSTFE HTATHIATT

Kohlrausch’s law is related to?
(a) Law of mass conservation (b) Thermodynamics (c) Electrical conductivity (d) Redox reactions

AT # @ hleT-ar faeg e 3r9ees (Electrolysis) T Ueh 3&TE0T&?
(a) STeT T TAEET (b) ATET M (c) ATSTH FelRT$S T deFd HTECH (d) STRIF Fofr
Which of the following is an example of electrolysis?

(a) Water decomposition (b) Copper purification (c) Electrolysis of sodium chloride (d) All of the
above

fAFfaf@d & @ Hl-ar1 ey I faish def I Teh 3eTg0T &7
(a) oI5 TTAS d (b) BTSSISTA-3HTFH TSI S¢1eT T (c) 3TS T (d) SR Tl

Which of the following is an example of an electrochemical cell?
(a) Lead-acid battery (b) Hydrogen-oxygen fuel cell (c) Dry cell (d) All of the above

HETROT (Corrosion) ﬂ@'@ﬁﬁmﬁ?wmg?
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(a) TFHIRTOT ITRTHAT (b) ITTTT ITRTHAT (c) AT ITFEHIOT 3T 39T (d) ThaeT FHifaw
gRadsT

Corrosion mainly occurs due to?
(a) Oxidation reaction (b) Reduction reaction (c) Both oxidation and reduction (d) Only physical
change

One word answer questions (01 Mark)

Which standard reference electrode is used to measure electrode potential? (Sﬁﬁgﬁmaﬁ
AT & TIT leT AT AT TG Solarels FAET [hadT SITAT 8 ?)

In which direction do electrons flow in a Galvanic cell? (W@Hﬁ'séqﬁ,\fﬁ\i 1 varg foha fgem &
BT &?)

Which electrode is positive in a Galvanic cell? (3tedfaier Tl & HisT IT séqu\ls ATCHS gIdT 67?)

Which equation expresses the relation between Gibbs energy change and EMF of a cell? (Eﬁ?-rFIT
FHIOT [TTed St aRaciet 3N AT & Taggd argeh Sof o ol el el AT 6 ?)

Which equation represents the dependence of electrode potential on concentration? (WWUT
GART Solargls &THAT I HigdT IR fsRdr gaifg S §7)

Which scientist proposed the laws of electrolysis? (ﬁagamé:ﬁmﬁmémﬁ
gfaarfed e 27)

On what does electrical conductivity in a solution depend? (ﬁ@ﬁmﬂﬁﬁagammﬁmw
fAeR A7)

Which cell can be recharged? (aﬁﬂ'mﬂﬂ'gﬂ': WWTETWT%?)

Which gas is used in fuel cells? (aﬁaﬁrﬂvé‘aﬁm ﬁ'ﬂﬁ@?ﬁ'%’?)

Which electrode is the cathode in a Galvanic cell? (edfeieh el H FieT AT SlFCIS FAS BT ?)
Which substances are used as electrodes in a lead accumulator? (FET AT Tl sfrs?)a—agas
9 H it TS TIFAT 8 ©7)

Corrosion is a result of which process? (F&TRUT fh& TfehaT AT RO 87?)

Kohlrausch’s Law is related to what? (EF\IJWBQT 1l fraa gaftiag?)

Which elements are used in an ideal fuel cell? (T WT%‘U?TW ﬁaﬁ;r-aﬁ?rﬂaﬁqgwm%?)
Which compound is used as the electrolyte in a dry battery? (Ql'ﬁl'? Sl & éaga 9gcy +
& H et 71 AR G gl §7)

Which type of battery is used in cars? (PR & ﬁmw@réﬁwﬁ%‘?)

At which electrode does a cation move during electrolysis? (ﬁagﬁmaﬁrmﬁumﬁﬁm
SeIFEIS W AT 6?)

What is the unit of conductivity? (Wﬁ%ﬁ'w%?)

Which instrument is used to measure cell potential? (8ol 39 1 ATIS & foIT it @1 3gHoT
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TANIT TR SATAT §7?)
Which gas is evolved at the cathode during electrolysis of water? (aa%ﬁagaawﬁ%zﬂ-s'w
et T A 3T I 87)

T g SR 939 (Very short answer questions (02 Marks)

Explain how redox reactions are involved in corrosion. Write the oxidation and reduction half-
reactions for rusting of iron.

Eierd TARATT FaTROT # & AfA Il §, TASTSU| olig & ST ofeled & fol T JHTriaioT 3R
3T Y- fAfRare faf@w)
How does the EMF of a galvanic cell change with temperature? Justify using the Nernst equation.

A T HT EMF ATIHTA & TTY FH Feoldl g2 ToiTe (Nernst JTHIHIOT T STAT Flh 58
3Td SIS T

Define standard electrode potential. How is it measured for a metal electrode?

ATl goldrels fasta ! aReNd RIS 38 fordt arq geierels o fore a AT Sirar &2
Derive the relation between Gibbs free energy change (AG) and EMF of a cell.

TaTeH Herd ot IRac (AG) I AT & EMF o & Feiey T1ie HifSiw |

What is Kohlrausch’s law? How is it used to determine the molar conductivity at infinite dilution?

PIGERISN T TTIH FAT? S/ 3ol el TR Ao DTelehal e slet & forw 3@ suiar famar
ST g?

Why does the conductivity of electrolytic solutions decrease with dilution? Explain.

degd 3quey  faerget Y dlelehd [Aordsl 1 de] el T FAT Tl §? U1 ISV |
State and explain Faraday’s first law of electrolysis with a suitable mathematical expression.
thirs &1 fdegd 3T9ere e &l Ugell fAgd IdTsv 3R 3uFerd IO o Afgd THASSU|
Explain how fuel cells are more efficient than conventional galvanic cells. Give an example.

SUe Aol IR Nedfaieh Aol & JoreaTr 7 it ga7 FA A 82 Teh 3ereeor dfae|

What is the role of electrolyte in a lead accumulator? Explain the working of a lead storage battery.

T e Aol H A Iqucy hr am AT gIch &2 WET Harreh el & B S
[EIBKE IR

Define molar conductivity and specific conductivity. How do they vary with concentration?

Ao Aretehar 3R fafrse ararerdr s aRena HITFT| sAFT Tigar & 1Y T IRTIT grar g?
iy AR v WStarg fARAT & Fe2* @ Fed* & IRad=T 81 WT &1 T 0.01 AT Fe?* i Fex* &
3HTerEiehel Toham SITeT 8, A Febcl ST TiRecieT i 0T &Y oTe E°(Fe®*/Fe?*) = 0.77 V&

(Redox Reactions: In a redox reaction, Fe?* is oxidized to Fe3*. Calculate the free energy change if 0.01
mol Fe?* is oxidized, given that E°(Fe3*/Fe?*) = 0.77 V.)
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ol EMF: 25°C TR Cu?* | Cu 3R Zn?* | Zn T & foIT AT EMF ATT Y TTE Cu?* 3R zn?+ i Figar sheAer:
0.1M 31 0.01M &T|

(EMF of a Cell: Calculate the EMF of a Cu?*|Cu and Zn?*|Zn cell at 25°C, given that the concentrations
of Cu?* and Zn** are 0.1M and 0.01M, respectively.)

AT Soieers fa91a: et ded X T AT Solarels [a8d -0.76V § | 3TehT 372 TUSE & 3R §aT0 fh
Tcd X Teh 370 3T9ATIh ¢ AT e |

(Standard Electrode Potential: The standard electrode potential of an element X is -0.76V. Explain its
significance and whether X is a good reducing agent.)

FoIEC (Nernst) HHIAIOT: 0.01M Ag* 3Tl Higll W Ag| Ag* Selereis h faege faera &l 1ot o STel
E°(Ag*/Ag) = 0.80V &

(Nernst Equation: Calculate the electrode potential of Ag|Ag* when the Ag* ion concentration is
0.01M, given that E°(Ag*/Ag) = 0.80V.)

fared Fiatt 3 EMF: 298 K TR Tt faeger Tramaferes Aot & T Herd Soll TREc #ATd Y IS Al

FMEMF 1.1V § 3R aa 3TATRAT 39 9 § Zn(s)+Cu**(aq) —» Zn**(ag)+ Cu(s)
(Gibbs Energy and EMF: Calculate the Gibbs free energy change for an electrochemical cell at 298 K if
the cell EMF is 1.1Vand cell reaction is Zn(s)+Cu**(aq) = Zn"*(aq)+ Cu(s)

Short answer questions (03 Marks)

e et aRadet 3 EMF & S ey iy s &Y 3 T fore Jen I Aot T Faegeran
(spontaneity)aI FHTITIT FIATE |

Explain the relation between Gibbs free energy change and EMF of a cell. How does it affect the
spontaneity of the cell reaction?

Tl fafRrse crosTeT o forell faeg e raerest 3fifsham & forT snlgerier &1 fg# foe JerR ofre giar
&? 3eTeX0T igd TaeC X |

How does Kohlrausch's Law apply to an electrolysis reaction at a specific temperature? Explain with an

example.
Teh w7dIeT $UT Aol T3ATS Y ST 3TReh GaTclT HeTel 9 Heh | SHA TgeFdl Solerels 3R degd
39ECT FT AERUTE|

Design a new fuel cell that can provide higher efficiency. Describe the electrodes and electrolyte
used in your model.

dtearieier At 3R deFd AT Ao T HRVOTCN H HET HRT &l [aeavor i |

Analyze the key differences in the working principles of galvanic cells and electrolytic cells.

I\ AT (Lead accumulator) T S&TAT T T&Te) & oI -l A e SFFACR A &2 d&
afRa 3w
What factors contribute to improving the efficiency of a lead accumulator? Justify your answer.

Teh fegc T GfshaT Sl hetsil i 3R SHAT IUINT 39T H H& 6T ST FehdT &, SHHT



guieT Y|

Imagine an electrolysis process and describe how it can be applied in the industry.

<" Swikig U Long answer questions (04 Marks)

Eierd JTTATSHAT3HT 7 3HTereientoT R 3TTerret sh LT &l TUSE HY | Teh HJ ol TSI
TTRSHIT T 3eTERUT S §U 3TH JATY Sfael # Heguraer Fqse AT

Explain the concept of oxidation and reduction in redox reactions. Provide an example of a balanced
redox reaction and illustrate its real-life application.

faegd Tamafae Aol & EMF &1 01T & TgeFd FHIOT T Feafd HITFT 3R 30
faffiesl el &1 Hedished RIAT ST EMF AT F3IfIdT I &

Derive the equation used to calculate the EMF of an electrochemical cell and evaluate the various

factors that influence it.

Al Zolaels fAHT I JHTURTT &7 ATlddlcAS AT RITAT| SH AT hr Yiohar &r
3eredr afgd Tose FIfST HR 3adr ARt | aaf fHifew|

Critically analyze the concept of standard electrode potential. Explain the method of its measurement
with an example and discuss its limitations.

aﬁwwwmmgmﬁmmwﬁmﬁﬂmmﬁmﬁ
fIEaR ¥ GASSU| 5@ 9fhar & Figarl & T 3T dr9A=T & gRade & SR {wg &
gl aTel STl WX Tl HIfeIv|

Explain the process of determining the potential of a specific cell using the Nernst equation. Discuss
the effect of concentration and the changes in potential with temperature variations during this
process.

fred 3o 9Rade 3R EMF& dg Fe Tuifia fIfST| 57 @&y & e dor Sfaw
aﬂq'ahﬁwaa‘rﬁﬁml

Establish the relationship between Gibbs free energy change and EMF. Discuss its industrial and
biological applications.

degd AUy ol # Hielehal AU 1 fafer 1 qouiey Hifw| fafRise Arerrar 3R
HAIe TTeTehcll & 3 I Teh ATh GaRT FISC HiTaT|

Describe the method of measuring conductance in electrolytic solutions. Differentiate between

specific conductivity and molar conductivity using a graphical representation..

foel degd 3rqacy & Areehar H Figdl & Y Ao arel IRacdal 1 fagervor Hfw|
FIogl3A & TH 3H TR N [hF YR TASC HIdT &2

Analyze the change in conductivity with concentration for an electrolyte. How does Kohlrausch’s law

explain this behavior?
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faega smues & 9fshadr 1 faear & aasse| s & fAgal fr @grdr @ g8 Tase
HITAT & faegd URT varg & Rie fohdl qerd & STAT AT fohel el W 38R sl
¢l TogAfags fashyur & faegd 3raees & {ffehr I TaEiee FHleor dfgd
HASST|

Explain the process of electrolysis in detail. Using Faraday’s laws of electrolysis, clearly state the

factors on which the amount of substance deposited depends during the passage of electric current.
Explain the role of electrolysis in the extraction of aluminium along with the chemical equations
involved.

ISk Tl 3N Al AT & TR, ThdTcHs TUT TIWeACHD AT T ol HSAT|
deafes da & Fifafr & Rftea sm@ aftd e Hifaw)

Compare the chemical, functional, and structural differences between a dry cell and a galvanic cell.
Explain the working of a galvanic cell with a labeled diagram.

Har gue A T T UG HIRAVOTAl- Sl JHSIST| AT dT AT $r
GEATT F gl arell TEAI ATRFHATN FF Tuse ST 57 gITaRofiT gamar $r ofr
Ferer HifAT| Explain the construction and working of a lead storage cell. Describe the chemical

reactions occurring during the charging and discharging processes. Also, review its environmental
effects.

gl Jell T GTIAT TAT FRIVUTEN T JUIT HITSTT| 3eThl FolT gaTaT Tg JATaRoiT e -
& Ted H TuT HITAU| 3ugFd 3eE0T Higd IR AT

Describe the construction and working of fuel cells. Discuss their energy efficiency and environmental

advantages. Support your answer with a suitable example.

H&TROT (corrosion) FAT §? HW@'WﬁE’H@WQTWWI H&IROT &1 qagfas
gfshdT T quled HIfaT| $Hh T THRI HT fARETOT HIA §U HATROT T Ashel Y
smyferes et 1 ==t Aoy

Describe the chemical process of corrosion. Analyze its major types and discuss modern methods
used for corrosion prevention.

fre e TraTafereh ST h TR 1 HHHAT §U, T6 TAI3T o TSI JTATHATT o TohR A
Soiders fasra & A R AR A g2

Explain the concept of the electrochemical series and describe how redox reactions depend on the

difference in electrode potentials.

faega Taafas da A Feite THIRIUT HT FAgcd FAT §2 TR 3UANT FIh fohalt
Ay qor & fA7T 1 HTATA HQ FIMAT SITAT §? SATEAT HITAT| What is the

significance of the Nernst equation in an electrochemical cell? How is the potential of a specific cell
determined using it? Explain.

g3 & A HT Al KA aU1 Ig TI5¢ FAT oF Fg 37eicl dofdl (infinite
dilution) 9 el T HIeR =Terhell T H8 HUIRT Fet # Fergeh gIar &1 38 af

7
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HEcAYUT 3o & faaeer s
Explain Kohlrausch’s Law and elucidate how it helps in determining the molar conductivity of an
electrolyte at infinite dilution. Discuss any two significant applications

dreraferen Gl 3R ey JuEee AT F HEY W@ IERAS T e AR FT JelellcAn
faeevor AT s T A v & FRIA™T F1 T afed Tase Hifav)

Compare and analyze the major chemical and physical differences between a galvanic cell and an
electrolytic cell. Explain the working of any one of them with a labelled diagram.

fornel fafase dega svee it Alor Arehal # Fiadl # IRade & @ g are
aRaEcHT @ faRANoT HIfAT| 3uged IR H Ferddl & 37 IRac & HRON HT (Ih)
qrEaT FIfSv|

Analyze the changes in molar conductivity with variation in concentration for a given electrolyte.
Explain the reasons for this behavior using a suitable graph.

deafeieh dor &1 HTURUM & MUR W Ig TASC HIFST foh a1t & FeIRor H1 gishar Ha
g &1 39 ufehar & AIfRa &= & 3urt &1 off guia fifau)

Explain how the process of corrosion occurs in metals based on the concept of a galvanic cell. Also
describe the methods used to control it.

T T el T ST 1 faeelwor RIS qur aia= o 7 g6h T W Ggad

dhfeush ddheilehl T SEOIEED Hodhal AT

Analyse the working mechanism of a lead accumulator and evaluate its alternatives used in modern
applications.

SUeT A & F FAeyid &1 favewor ffT qur aRIRE Fet @dl H Jelolr 7 sHS
Srdeprfoieh Tl &1 Hediched TEd IV

Analyse the working principle of fuel cells and evaluate their long-term advantages over conventional

energy sources.

fasq HFa Foil IRAAT (AG) IR aegd e & fdegd aegsh o Eo & ST Faer TA1i0d
ATl 58 Ty TMAT FA §U, 78 ARAvor R &% 78 qer JfAfohar A woeqelar
(spontaneity) ST ThT JHR THTTAT Xl &1 5T IFTaRed, [Affieer dar & foT saer
Hc\cvi-licho-l HL P gU I ddigv fr fooa Rufa & da Af&GRar qu_('fr (non-spontaneous)
g Fehell &

Establish the relation between Gibbs free energy change (AG) and the electromotive force (E.) of a

cell. While establishing this relation, analyze how it affects the spontaneity of the cell reaction.
Additionally, evaluate this relationship for different types of cells and explain under which conditions
the cell reaction may become non-spontaneous.

21- 4T3 & faegd 3rues & fAgaAt i qoT saredr HIfGT 3R & gt & T g
I AT 3ETeR0T FE HIfST|

Explain the Faraday’s laws of electrolysis in detail and provide an example of their practical

8
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33-

application.
s Al (Dry Cell) T H [Hetid FASIST| S8 Iagdl & e TARTAS HATHIIHT
&7 gufd Y 3N aa F T HAFAT AT & ST F F AeEe S 2

Explain the working principle of a dry cell. Describe the chemical reactions between its components
and explain how these reactions contribute to the functioning of the cell.

Hlelh 3919 (Standard Electrode Potential) FIT &2 T YR ATIT ATATE? THSST|
< S1E)

What is standard electrode potential? How is it measured?Explain.

HETROT T Vool & T 9l faffet TRl &1 Jeretiess fageivor Hifsw 3K sase &
AR e FAMAN & fow i fafer 3w sugeFa gl 3R F4il-

Explain and compare the various methods used to prevent corrosion. Also, analyze which method
would be more suitable for heavy industrial machinery and explain why.

FeTEC HHIRIOT T TEIIAT H pH HIEX o I RAGHTd Hl TASTST|
Explain the working principle of a pH meter using the Nernst equation.
ﬁ?ﬂ?{m(ﬁectrolysis) *Wﬁﬁwwwﬁl

Discuss the industrial applications of electrolysis.

faferse arererdr 3R AR ATelehdl H AT AT §?

Differentiate between specific conductivity and molar conductivity.
faege 3raees # 3TN g1 aTel SolFelst T Yehid T Hged HASSU|
Explain the importance of the nature of electrodes used in electrolysis.
T deafele Hol 7 SoIeIst o ofHeT T gidil 67 Ueh 3a1e0T GITaT |
What is the role of electrodes in a galvanic cell? Give an example.
ATelhdT (Conductance) 3T THTTAT &¥sY aTel hREhT T JUTT Y|
Describe the factors affecting conductance.

Taeg Trarafeieh Aol hr gaTar 1 Ferfac et arel faffieet gol3il T carear |

Explain the various factors affecting the efficiency of an electrochemical cell.

Teh J ATl Solfohgeh aTgel H, Soll Al Teh dedieleh Aol IdT ¢ | TTe Aol I faegdl argen erfeha
(EMF) 1.5 V & 3R 38 10 ¢ do 2A e & T HATTeId [T STaT &, o I8 fAeTtRa &Y 6 foraer
f3Teq FaT (AG) T IRGcTT 19T | (AT of T 1 S = 96500 C)

In a battery-powered electric vehicle, the energy source is a galvanic cell. If the EMF of the cell is 1.5

V and it operates at a current of 2A for 10 hours, determine the Gibbs energy change (AG). (Assume 1
Faraday = 96500 C)

we 3 ufshar A, ve Tmafaes ufafshar & e A sewrers fasa (E°) 0.8 v AT I/
T Ig T TehdT TG T el B191? S e ST IR (AG) 31 AeTee FHIHIUT T Hgr AT &
HASATST|

In an industrial process, the standard electrode potential (E°) of a reaction is measured to be 0.8 V.
Will this reaction be spontaneous? Justify using Gibbs energy change (AG) and the Nernst equation.
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Teh FRTETA H 3YINT T ST dTell I SolarercaltedT TishaT & fort 9RT 5A 31X 2 € &1 g7 fear
ST & | 379 IO & 3TTIAT T SAFEIS TR ToIE Fled b TolT Cu?* + 2e~ > Cu TTshaT &7 3T fohar
ST 8, oY STH aTel Al T Ged# TeT JATel Y | (Cu ohT TRATI] GedHTH = 63.5 u, 1 TS = 96500 C)

For a copper electroplating process used in an industrial factory, a current of 5A is applied for 2

hours. If the deposition reaction follows Cu?* + 2e~ = Cu, calculate the mass of copper deposited.
(Atomic mass of Cu =63.5 u, 1 Faraday = 96500 C).

U Tre QATerehl 7 GTSgroTet-3iTerdToTeT SteT ol T SUATIT FohdT ST | 38 Aol & Yo HET
HATRaT3T @ faf@v | 58 F1 X & Rigurd S sarear #i

Hydrogen-oxygen fuel cells are used in petroleum refineries. Write the main reactions occurring in

this cell and explain its working principle.

T faeg el JTTEesT el &, UTell & el ITEes & SNl ScdTice Jierdlstel 3 T AT 500 mL
AT 1S | I 1 TS 96500 € & SIS &, AN TE ITUTAT Y Toh ool ToheTd oI JTTART T STATIT FohaT
ITT |

In an electrolytic cell, the volume of oxygen gas produced during the electrolysis of water is measured

as 500 mL. If 1 Faraday is equal to 96500 C, calculate the total charge used in the process.

Teh S Sedl T O G TTat et & FoIT 6V 31 10A 1 &R &Y STl § 1 IfE Fe &6t 61 et ol
Wsd‘&%ﬁmg@g(pb)aﬂwbozwmmﬁl

A car battery is charged using a voltage of 6V and a current of 10A. If the charging time is 5 hours,
calculate the mass of lead (Pb) and PbO, deposited during the process.

THG o I T8 ol & AT & 597 Il F giel §1 56 9ishar & foIT 3raeges Tarf=ieh
wfafsrart fAf@T 3R 58 Aehvel & 31T JHTST|

Iron structures near the sea corrode faster. Write the chemical reactions involved in this process and
suggest measures to prevent it.

HIESA &I [T Tagd HTEeH Hlell T ATelehdl & Hatl H FAT gl o2 TRl Teh TGS
3CTEXUT o ATETH U SHRT SATEIT < |

What does Kohlrausch’s Law state about the conductivity of electrolytic solutions? Explain with a
practical example.

T deafae Tar & zn 3R cu SAFCISH T 3TN HAT STAT § 1 TS Zn FT ATAS Selaels fasra -
0.76V 3R Cu T 0.34V 8, Y el Y faeg T argeh A (EMF) AT |

A galvanic cell consists of Zn and Cu electrodes. Given that the standard electrode potential of Zn is -
0.76V and that of Cu is 0.34V, calculate the EMF of the cell.

I Hethe & STel (et # SHehT Ao dTefehdl hal deelcll § STa faerdel i ole] fonam SiTelr &7
FIogU3 P [oTTH T 3TN T HhT SATEIT Y |

How does the molar conductivity of an aqueous solution of copper sulfate change when the solution
is diluted? Explain using Kohlrausch’s law.
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Case Study based questions
CASE_STUDY-1

A farmer uses iron pipes for irrigation. Over time, he notices rust formation on the pipes.

A chemistry student explains that rusting is a redox reaction where iron reacts with oxygen and water,
forming hydrated iron(lll) oxide.

The student also explains that the standard electrode potential of iron determines its tendency to lose
electrons.

T T R & AT ol Y argal 1 3TET T ¥ PO TAY 16, I§ @ § F¥ a5 &
ST 9T I B
T AR T F faeardt THsar § & ST e v iterdieor-3raage (YEte) sifafar
g, ToTaa aigT 3iTerdield 3R Stor & ary ATRTRAT e 3IRRT AFarss(ill) &7 gBac
(Fe;04.xH,0) =TT gl
ﬁa}’IIT?ﬁ' Ig Y gHSTAT g fop g &1 A 3@3@3 ICEC] (Standard Electrode Potential) 3&ehT
Soleelel A 1 ggfad 1 et & 3
Question
1- e o ST o3TeT Shl FTohT Fohd TehX <hY AITRTHATE7 (1 37h)

What type of reaction is the rusting of iron? (1 Mark)
2- HATeTeh Solarels faaTa (E°) T ATATHIATT T T IR 1T T3719 93T 82 (1 37R)

How does standard electrode potential (E°) affect the direction of reactions? (1 Mark)

3- Fe > Fe?* + 2e~ Ufafehdl & foIT AT Solaels AT -0.44 V&1 I Zn FTE° = -0.76 V &), O HST i
el AT 1] 3T AT &1 (2 37eh)

For the reaction Fe - Fe?* + 2e7, the standard electrode potential is -0.44 V. If Zn has E° = -0.76 V, explain
which metal is more reactive. (2 Marks)

CASE STUDY-2

A student working in a chemistry lab constructs a Daniel cell using Zn and Cu electrodes. They measure the

cell potential and compare it with the theoretical value obtained using the Nernst equation.

Teh T AT H F X QT T faeardt e (zn) 3R A (Cu) & Solergls &1 39aer
S T 3T AT FATT g

g8 Aol Ta%d & AT § AR TR Jolell Foiee  FHIGROT GanT Yo deenifde AT & adr
gl

9T | Question
1- SIS Aol H hleT-shist A SIS T Blcd 62 (1 37eh)

Which electrodes are used in a Daniel cell? (1 Mark)
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2- Ol AT 1 ford HHTROT SaRT ATAT ST HehelT &7 (1 37eh)
Which equation is used to measure cell potential? (1 Mark)
3- Zn* +2e” > Zn (E° =-0.76 V) IR Cu?* + 2e~ - Cu (E° = 0.34 V) & folv O fadra a1a HIfarv| (2 31h)

Calculate the EMF of a cell for Zn** + 2e™ > Zn (E° =-0.76 V) and Cu?* + 2e” - Cu (E°=0.34 V). (2
Marks)

CASE STUDY-3

A scientist is  studying the  conductivity of strong and weak electrolytes.
She notices that the conductivity of a solution decreases as the concentration decreases.
She explains this using Kohlrausch’s Law.

T deAMfeeh Y9eT 3R geer fdegd Jvuedi B uielehal @ HEIAT w @B
g <@l ¢ [ SOo faode #r degdr gcdr g, 3Tl dlelehal 8 gl STdr gl
dg sd d¥u T IEAT FegU3AT T FIH (Kohlrausch’s Law) & AT ¥ HAT gl

9T | Question

1- TohE Yoh & de gl Jqacdl i Tershell 3118 gIci &7 (1 3ieh)
Which type of electrolytes have higher conductivity? (1 Mark)
2- FIEX3A H o fohas Fafd 82 (1 37)
What does Kohlrausch’s Law relate to? (1 Mark)
3- 0.1M NaCl 31T 0.01M NaCl [aerasT T IredehdT H IR FATEIAT 872 (2 37h)

Why is there a difference in conductivity between 0.1M NaCl and 0.01M NaCl solutions? (2 Marks)
CASE STUDY-4

An industry uses electrolysis to extract pure copper from impure copper ore. They apply a specific voltage
and time to obtain a defined amount of pure copper.

U e fegd 3vees (Electrolysis) & UihaT &I SUAIET 3RIEY did & ¥ did & forsshior &
T &1 ey g T ARET A ged e & fov @A e 3R dH7F (Time)@! v a3d g1

9T | Question
1- TS &1 9UH AT FI7 SATAT R (1 37h)

What does Faraday’s first law state? (1 Mark)

2- e I YISl A oh ToIT shlet AT fafer sgerct gl 872 (1 37R)
Which method is used to obtain pure copper? (1 Mark)

3- e ey degd 3Taey & 5A URT 1000 Yehs cfeh FaTRcT I ST, oY fohctal Aol Cu?* STATE1I? (2
37h)
If a 5A current flows through an electrolyte for 1000 seconds, how many moles of Cu?* will be
deposited? (2 Marks)
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CASE STUDY-5
A bridge made of iron starts corroding due to environmental exposure. Engineers suggest galvanization

to prevent further corrosion.
e O1q ¥ T T T RARONT HF & FROT HEIRA €T S E1 SNPRR I HeRT
Ushet o fAT Foaelientor (STEcdihd =) HT goird & ¢
9T | Question
1- T3 & HeTROT foh g ehX hr 31TATHATR? (1 37R)
What type of reaction is corrosion in metals? (1 Mark)
2- TETRUT Uehed o ToIT ahisT TY TATEAT 379118 ST &2 (1 37h)
Which methods are used to prevent corrosion? (1 Mark)
3- JreaciiuTe ST Ifshar FATE, 3R Tg oilg ol TETROTH ohdl ddTdl o7 (2 37h)

What is the process of galvanization, and how does it protect iron from corrosion? (2 Marks)
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