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"01.} Alloy of Cu - 5n is called:

(a) Brass {b) Bronze e} Monel (d) Bell metal
| 02.) Which one is Alloy?
" (a) Graphite (b) Mercury (c) Steel (d) Water
(03.} Value of 1 Faraday is equal to:
~ (a) 9.65C (b) 9650C (c} 96500 C (d) 965C
IE Which one is non—electrolyte? '
(a) Aqueous HCL (b) Aquedus NaCl  (g) Molten KCI (d) Urea
(05.) Which one is oxidizing agent?
fa) Al . © (b) HS (c) C; (d) NaH
Cﬂij *Which one is a reducing agent? ' -
(a) H;50, (b) HNO, (c) Al (d) 1,
(07.] Which one forms a weak electrolyte solution with water?
" (a) HCl (b) KOH (c) NaCl (d) CH,COOH
’;ﬁ"] In Daniel celi, it is used as a cathode. -
~ (a) In (b) Cu (€ Sn (d) Pb
'E 1 g equivalent weight of Al is equal to:
(0 9e (b) 27g (c) 54¢ (d) 1g
| 10. ) Which one is a correct statement?
{a) Oxidation occurs at the cathode. {b) Reduction occurs at the anode
{c) Reduction occurs at cathode (d) lons lose electrons at cathode

| 11.} Electrochemistry deals with the conversion of:
{a) electrical energy into chemical energy (b) chemical energy into electrical energy

~_ (c) Bothof ‘a’and ‘b’ {d) HMone of them
| 12, _; From a chemical substance, oxidation may involve:
fa) introduction of oxygen {b) removal of hydrogen
{c) Both 'a' & 'b' {d) Mone of these
fii_ﬁf From a chemical substance, reduction may involve:
{a) removal of oxygen {b) addition of oxygen
() removal of hydrogen {d} All of them
| I'_-!'._ | The electrochemical reaction in which atom, molecule or ion loses electrons is called:
' {a) reduction reaction {b) aoxidation reaction
{c) electrolytic reaction {d) cathodic reaction
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In oxidation reaction, oxidation number:

{a) becomeszero (B} remains the samefc) decreases {d) increases
The electrochemical reaction in which atom, molecule or ion accepts electron is called:
fa) reduction reaction {b) oxidation reaction

fe) electrolytic reaction (d) cathodic reaction

In reduction reaction, oxidation number:

(a) becomeszero  (b) remains the same(c) decreases {d) increases
Which one of these is a reducing agent?

fa} Cl; {b) KEmMnO, (e} H.S50, {d) In

Which one of these is NOT a reducing agent?

{a) In {b) HHNO, fc) Al fd) KH

The reaction occurs at each electrode is called:

{a) zero cell reaction (b) quarter cell reaction

(¢) half cell reaction y {d) full cell reaction

Types of electrochemical cells are:

fa) two (b) three {c) four {d) five

Which of the following is a strong electrolyte?

fa) H,CO, (b) NH,OH {c) AgCl (d) MacCl

Which of the following is NOT an electrolyte?

{a) Benzene (b) Glucose {c) Both of *a’ & ‘b' (d} Mone of these
The substance used for electrolysis is called:

(a) electrolyte {b) cell (c) electricity {d) Mone of them

The device that canverts chemical energy into electrical energy or electrical energy into
chemical energy is called:

{a) electrochemical cell {b) electrolytic cell

{c} photocell {d) pencil cell

In which type of cells, oxidation (loss of electrons) occurs at anode and reduction (gain of
electrons) occurs at the cathode? . -

{a) Electrochemical (b) Electrolytic {e) Primary _ {d) Secondary

Faraday’s First Law of Electrolysis states that the amount of any substance that is
deposited or liberated at an electrode during electrolysis is directly proportional to the:
fa) charge deposited on electrodes

(b} mass of the substance ar electrolyte

({c) their chemical equivalent masses

(d} quantity of electricity passed through the electrolyte

¢ Coulomb (C) =:
{a) Ampere (A) + time (t) {b) Ampere (A) - time (t)
{c} Ampere (A) = time (t} (d) Ampere (A) + time (t)
The mass of the substance liberated or deposited per unit charge that passes is called:
{a) electrochemical eguivalent {b) mass equivalent
{c) physio-chemical equivalent fd) volume equjvalent
Equivalent mass =:
{a) Atomic mass = Valency ib) SUENIC NS
Valency
{c) Atomic mass + Valency (d) Atomic mass = (Valency)'

e S— - — T T P
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31,  According to Faraday’s Second Law of Electrolysis, the amount of different substances
deposited or liberated due to passage of the same guantity of current through different
electrolysis are proportional to:

{a) charge deposited on electrodes
{b) mass of the substance or electrolyte
{c) their chemical equivalent masses
{d) quantity of electricity passed through the electrolyte
32. Quantity of charge which deposits or liberates 1 gm eguivalent weight of a substance js

called:

{a) 1Farad {b) 1 Ampere {c) 1 Coloumb (d) 1 Faraday
33, Dry cell is also called:

fa) Leclanche cell {h) secondary battery

(c) lead storage battery (d) MNone of these

34. Dry cell uses:

{a) magnese dioxide as anode & zinc as cathode

{b) zinc as anode & magnese dioxide as cathode

(c) lead as anode & lead oxide as cathode

(d) lead oxide as anode & lead as cathode
35. Inadry cell, this is used as an electrolyte.

fa) NH,Cl paste {b) ZnLCl, paste fc) either ‘a®or'b’ (d) Both‘a’ & 'b’
36. Lead storage battery is an example of:

fa) Leclanche cell (b) secondary battery(c) primary battery (d) MNone of them
37. Lead storage battery uses:

(a) magnese dioxide as anode & zinc as cathode

(b) zinc as anode & magnese dioxide as cathode

fc) lead as anode & lead oxide as cathode

(d) lead oxide as anode & lead as cathode
38. Inlead storage battery, this is used as electrolyte.

{a) NH,CL paste (b) ZnCl, paste (c) solution of H,SO, (d) MNone of these
39.  Number of allays, used for different purposes, are;

{a) 70 (b} 700 {c) 7000 fd) 70000
40. Brass is an afloy of:
fa) Cu-12In {B) Cu-5n fe) Cu-In-5n {d) Ag-Cu !
41. Alloy of iran and carbon is called:
fa) Brass {b) Bronze {c) Duralumin fd) Steel
42, It is colled 100% pure gold.
fa) 24 karat (b} 22 karat {c) 18 karat fd) 10 karat
43. To make stainless steel, iron is mixed with:
fa} Cu-2In (b} Cu-5n fc) Cr—Ni {d) Ag - Cu
44. The coating of metal at the surface of other metal by the electrolytic process is called:
fa) electrolysis (b} electrolyte {c) galvanizing {d) electroplating
45. The process in which zinc is electrolytically coated at the surface of other base metal is
called:
fa) electrolysis {b) electrolyte {c) galvanizing fd) electroplating
46. In W= ZAt, ‘I'is called: I
fa) constant {b) product

(c) electrochemical equivalent fd} None of them
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m' 19.] (8) zs (o) | ‘"‘i (e) | 37.| fe)

oL fd) | 07| () |13 43| fo)
, fo (08| (b) | 24| (b) | 20.| fc) WORE- mlsa (c) |44.| ()
03 () |08 fa) |15 () |21 fa) |zr rnul 3.| (a) |39.| () | 45| fo)
‘04| (d) |20.{ fc) | 16.| fa) | zz| (d) | 28. (c) .s-u|rw 40.| fa) | 46.| fc)
{05 | fe) fe) | 17. fc,lf | fe) 29! fa) | 351 fc) | 41| (d)

06. | fd) (c) 28| (d) | 241 (a) |30.0 (b) 36,1 o) {42! fa) )

"Short & Detailed Answer Questions

m What is electrochemistry? |

Ans: In our daily life we use digital watches, calculators, cars and mobile phones. powered by
batteries or dry cells. Extraction of metals like aluminium, copper and El.ectruplating of metals
are few applications of electrochemistry.

Definition: It can be defined as the branch chemistry which deals with electrochemical
reactions, electrolyte and electrochemical cells is called electrochemistry. OR

It deals with the conversion of electrical energy into chemical energy and chemical energy
into electrical energy. '

 Define electrochemical reactions. 0

Ans: Electrachemical Reactions: The chemical reactions in which chemical energy changes into
electrical energy or vice versa are called electrochemical reactions.
Oxidation and reduction reactions are electrochemical reactions. In electrochemistry oxidation
and reduction, reactions involve the transfer of electrons.

Define oxidation and reduction reactions with exumpfes _}
Ans: Mﬂgﬁ Oxidation may invalve the intreduction of nxy-gen or the removal af
hydrogen fram a chemical substance.
Examples:
C+ 0, —= (], (burning of coal)
2C,H,, + 250, ——» 16C0, + 18 H,0 (combustion of octane)
HH, + 0y ———— N, + 2H,0 {removal of hydrogen from hydrazine)

The electrachemical reaction in which atom molecule or ion loses electron and its oxidation
number increases is called oxidation reaction.

Example: Cu—— Cu" + 128 {Oxidation)

Reduction Reactions: Reduction may involve the addition of Hydrugen ar removal of oxygen
from a chemical substance.

Examples;
Cud+C —  Cu+CO {reduction of copper oxide)
CH, = CH, + H, *ET-':T" CH, - CH, (reduction of ethene)

Fe,0, + 24l ———» AL, + 2Fe + Heat (reduction of iron oxide)
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The electrochemical reaction in which atoms, molecule or jon accepts electron and its
oxidation number decreases is called reduction reaction.

Example: S+ 28 ——» gF {reduction reaction)

@m oxra'lzmg und reducmg agents.

Ans: Oxidizing and Reducing Agents: Oxidation occurs due to oxidizing agent. Oxidizing agents are
substances that accept electrons and a reducing agent is responsible for the reduction.
Similarly reducing agents are substances that lose electrons.

Example: Th #f); = + InCl
Zinc undergoes oxidation by losing electrons and acts as a reducing agent while chlorine
undergoes reduction by accepting electrons and act as an oxidizing agent. '
~ Atable of oxidizing agents and reducing agents are given below.
| oOxidizing Agent ] Reducing Agnet
H,50,, HNO;, KMnO,, K Cr 0, Cls, E!rl, 5, BLC. ‘Alkali metals, Al, H.S, Zn, NaH, KH etc.

E_Whnt are El'ertmchﬂmml' cv-'.'s?‘ Defme hr.lif crl'l' rmcﬂans

Ans: E_EEM_E: The device which converts chemical energy into electrical energy or
vice versa using redox reaction is called electrochemical cells.
The electrochemical reactions are carried out in electrochemical cells. It consists of two
electrodes at which a redox reaction occurs. The electrode at which oxidation takes place is
called Anode and the electrode at which reduction occurs is called Cathode. Each electrode is
in contact with the battery and electrolyte is present in a cell.
Half Cell Reaction: The reactions that occur at each electrode is called half cell reaction, The
overall cell reaction is the mmhinatinn of two half cell reactions.

How many Ei'ectrochmim.' cn'.‘s are thfre? Writt I.‘herr names.

Ans: Types of Electrochemical Cells: EI.Eﬂt’nl:herml:al cells are of two types.
(i} Electrolytic Cells {ii} Galvanic Cells or Voltaic Cells

Iﬂeﬁne—ﬁeﬂm&tﬁ and nmrerectrnrytes

Ans: Electrolytes: An electrolyte consists of free-rnmring ions and conducts electricity. Acids, bases
and salts in molten or in agueous solution form are electrolytes.
Non—Electrolytes: The substances which are unable to conduct electricity in molten state or
agqueous solution form are called non-electrolytes.
Examples: Benzene, Glucose, Sucrose and Urea etc are non—electrolytes.

m Describe d!]:l’rrenr typls nr :In:tm!yte:

Ans: Types of Electrolytes:
{i) Strong Electrolytes; Strong electrolytes are fully ionized and undergo electrolysis.
When a strong electrolyte is dissalved, a large portion of the solute exists as ions e.g,
Sodium chloride is a strong electrolyte. All the dissolved sodium chloride in a solution
exists as Na+ and Cl- fons.
Examples: HCl, H,S0,, HHO,, NaOH, KOH, etc.

NaCl(s) + H0 ————— Na'(aqg) + Cl (aq)
{ii) Weak Electrolyte: A weak electrolyte is partially ionized but undergoes electrolysis. In
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salution, only a fraction of the solute exists as ions. In a solution of mercuric chl-::r1de
most of the solute exists as unionized HgCl,.

Examples: H,C0O,, NH,OH, etc.
CH,COOH + H;0 —=——===CH,C00 (ag) + H'(aq)

(iii)  Non-Electrolyte; Compounds that do not conduct an electric current in aqueous
solution or the molten state are non-electrolytes. Many molecular compounds are
non-electrolytes because they are non-ionic. Substances which do conduct electricity
but are not decomposed by it, e.g. mercury, are also non-electrolytes.

Examples: Sugar, Petrol, Benzene, etc,
Some strong and weak electrolytes are shown below:

Strong Electrolyte Weak Electrolyte
Acids HC1, HNO,, HI, H,50, H,S, H,CO,, CH,CO0H
Bases KOH, MaOH, LiOH NH,OH, Ca(OH),, Mg(OH),
Salts Kl, NaCl, CusO0, Pbl, KHCO,, AgCl

Q.9 Deﬁne ef&ti*o.'ysfs.

Ans: Electrolysis: The electrolysis involves redax reactions carried out in the electrolytic cell. In
electrolysis current passes through an electrolyte, due to this migration of positive and
negative ions towards cathode and anode takes place. As result ions are discharged at their
respective electrodes.

mmt is an lh:tm!ytic cell?

Ans: Electrolytic Cell: The type of cell which uses electricity for a non- spontaneum reaction to
occur is called electrolytic cell. e e,
An electrolytic cell consists of electrolyte in a i
vessel, electrodes and a battery.
The sketch of an electrolytic cell is shown in the | reduction
given figure. '
The figure shows that electrons from the battery
enter through the cathode at which positive
fons are reduced by accepting electrons, At the
anode, negative jons lose electrons and undergo
oxidation. It means at cathode reduction occurs |
and oxidation takes place at the anode. =
At Cathode M +a —= M {Reduction = Gain of electron)

At Anode {— X+ {Dxidation = loss of electron)

mwme are the uppfrcatmns af elcctrniytfc ci'ﬁ's.? |

Ans: M{n{x{ﬁﬂk lmportanl: uses uf electrolytic cells are given below.
{i) It is used to prepare sodium metal from molten sodium chleride using the down's cell.
{ii) - It is used to prepare caustic soda (NaOH) from aqueous sodium chloride by Melson's
cell. It is also used to obtain chlorine gas.
(iii} It is used to extract the aluminium metal.
(ivl It is used in the electro refining of copper.
{v) Electrolytic cell is used far electroplating of metals.

[*’BFa State and expimn Faruday's mw of e!ectmi‘y:rs. !

Ans: Faraday's Law of Ergtrgfy_s_;. Micheal Faraday was a British chemist who greatly contributed
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to the field of electrochemistry. He cbserved the quantitative relationship between current
and the amount of substance collected at electrodes.

He conducted several experiments regarding electrolysis and put forward twao laws of
electrolysis based on his observation.

Faraday's First law of Electrolysis: It states that the amount of any substance that is
deposited or liberated at an electrode during electrolysis is directly proportional to the
quantity of electricity passed through the electrolyte.

WxAxt
ar W= Zat
In this equation, W = weight of the substance deposited or liberated at the electrode,
A = Current in Ampere and t=Time in second

Ampere (A) % timeit) = Coulomb (C)
If A=1amp, t= 1 sec then W = Z (Electrochemical equivalent)

Electrochemical Equivalent: Electrochemical equivalent is the welght of the substance
collected at the electrodes when one coulomb of electric charge is passed through the
electrolyte.

Fdraday's Second Law of Electrolysis: The amount of different substances deposited or
liberated due to passage of the same guantity of current through different electrolytes are
proportional to their chemical equivalent masses.

Far an element

Equivalent mass = - MW-IE-WEEE“
valency
Example: Chemical equivalent of Al = 2; =9g
, , 108
Chemical equivalent of Ag =~ = — = 108g

Example: If we take three electrolytic solutions of silver nitrate, copper sulphate and
aluminium nitrate in three electrolytic cells and the same quantity of current (96,500
coulombs) s passed through them. As a result, 108 gm of silver, 31.75 gm of copper and % gm

-of aluminium are collected at their respective electrodes.

Deﬂne the um‘t Faradur

s ————— -

Quantity of charge which deposits or liberates 1 gm equivalent weight of a substance is called

1 Faraday (F).

iF = %EUDCcul{:mbﬁ

P - T

MNMI' are batteries? How mnny- types u,f hatterfes are them? 1

Ans:

YRR What is a dry cell?

Ans:

Batteries: We use a lot of electrical deviczs hawlng I:naueries as a source of El«e«:l'.nf:ltmr A

‘battery consists of a group of galvanic cells connected in a series. Examples of batteries

include dry cell, lead storage battery, mercury battery etc,

Ivpes of Batteries: Batteries are classified as primary (non-rechargeable) and secondary
(rechargeable) batteries.

Sclentists are working for enhancing the high energy, safety, cyclability of batteries for mobile
phones, transportation, computer technology etc.

Dry Cell: It is also known as Leclanche cell. It is a type of primary cell which produce
electricity using a redox reaction between the chemical substances placed in it. It uses zinc as

“*an anode, manganese dioxide as cathode and agqueous ammonium chloride (NHCI) or zinc

chloride (ZnCl,) as electrolyte.
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A copper cap is fixed on the top of the carbon rod for the otie
conduction of electricity. 1 spece
Zinc and graphite are then connected by a metal wire as a result of g e
5 " Fargus
‘following chemical reactions take place, e ::}
InCl,, MHLI
. and T
Reaction at Anode:  In Int + 28 o vring
Reaction at Cathode: ZNH™ + ZMnO, + 28 Mn,0, + ZNH, + HO Zine can
jamde)
It produces a potential of 1.5 volt, et
Hegaive  Inmdater

[¢R 1.3 Describe the lead Storage battery. uer=ine|

Ans: Lead Storage Battery: A battery is a device that produces electricity through electrochemical
reactions. The lead storage battery is an example of a secondary cell 'in which chemical
changes can be reversed. |t has several voltaic cells connected in series. It contains lead
plates which serve as anode and lead oxide (PbO,) which acts as a cathode. These electrodes
are immersed in an electrolytic solution of dilute sulphuric acid (H,50,). Chemical changes
during charging and discharging processes can be shown as

Discharge

Pb + PbO, + 2H,50, - 2Pb50, + 2H,0
Charge :
3 &rode
= e e Carmade
Dilce | I | !
m;u-u-cn-c':-.,u | 1%
Lead - - —— | s OHiDE
uw!-mr.n’tllrmr;
b .' T o B L
B ey By gy B
L, ATl T3 7 . 5
ka:' I [ Fh: '-! el i =y 3 | i Cathedn [
1 --.H-E ‘I L !- m R . :n‘.l:. gl
|P‘|-.': :'.'!‘.":T"h | pyl, - =M st 4 f:um i
WY T e R T e
- b SR i
rR Yy gy Define alloy. How is an alloy formed? Explain its classification.
Ans:  Alloy: Alloy is the mixture of metal Alley Formation
with met_al or metal with non-metal. 000000 900008 oTIn
There are about 7000 alloys that are el 111 ) with ethery of
used for different purposes in the g:. o
world, m.&u'.'.ﬁ

Alloy Formation: Brass is an alloy of COPPEr o sm Bath atsm
(Cu) and Zinc (Zn), Steel is a alloy of iron ‘e i %=§= exzhungs ind
and carbon. Alloy can be prepared by mixing ™™ ) PR Ece )
elements in different proportions. In alloy,  *** %ﬁ :
it becomes difficult for layers of metal interuzitial alley fﬂllgw::.r :
atoms to slide over each other. So alloy is : ke

harder and stronger than the pure metal.

Some impartant alloys are summarized below:

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 167 of 192)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
CHEMISTRY (EM) NOTES FOR CLASS 9™ (FOR SINDH)

LM - 2 ClETLIOCIEmIS iy

_ Humr uf Allﬂy " Components ' appﬂcatfnns N
Bell metal Cu-5n Casting of bell
1 Door knobs and hand rails due to antibacterial nature, hose

Dirass Cu-Zn nozzles, stamping dies.
Bronze Cu-In-5n Ceins, medals tools, etc.
Monel Mi-Cu-Fa Cerrosion resistant containers
Duralumin Al-Cu—Mg-Mi Boat, Air craft etc -
Solder Sn—Pb—Cu-5b Joining electrical components into circuits.
Alnico Fe-aAl Ni-Co Magnets used in loud speakers
' Amalgam He-Ag-Cu-In Lental filling
Cupronickel Cu-Ni-Mn Cains
Pewter Sn-Cu-Pb-5b-B Ornaments
Sterling silver Ag-Cu Cutlery set, Medical toals
m‘:ﬁiﬁd Au-Pb-ag—Cu Jewelry
Classification of Alloys: Alloys are usually classified as substitutional or interstitial alloys,

depending on the atomic arrangement that forms the alloy. They can be further classified as
homogeneous (consisting of a single phase), or hetercgeneous [con:-n:'.t:ng of two or more
phases) or intermetallic.

Whén a molten metal is mixed with another substance two mer_hanisrns can cause an alloy to
form, called atom exchange and the interstitial mechanism. The relative size of each element

in the mix plays a primary role in determining which mechanism will occur. When the atoms

are relatively similar in size, the atom exchange method usually happens, where some of the
atoms composing the metallic crystals are substituted with atoms of the other constituent.

This is called a substitutional allay. Examples of substitutional alloys include bronze and brass,

in which some of the copper atoms are substituted with either tin or zinc atoms respectively.

In the case of the interstitial mechanism, one atom is usually much smaller than the other and

can not successfully substitute for the other type of atom in the crystals of the base metal.
Instead, the smaller atoms become trapped in the spaces between the atoms of the crystal
matrix, called the interstices. This is referred to as an interstitial alloy. Steel 15 an example of

an interstitial alloy because the very small carbon atoms fit into the interstices of the iron
matrix. i
Stainless steel is an example of a combination of interstitial and substitutional alloys because

the carbon atoms fit into the interstices, but some of the iron atoms are substituted by nickel |
and chromium atoms. [

S,

m: is pun.- gofd? Bnnﬂy dnscrrbe r_he a.l'rays of gn[d?

Ans: 24 karat gold is called 100% pure gold. Addition of metals to gold forms different colour.
Alloys of Gold:
Yellow Gold {22 Karat gold]: It contains 91.67% gold with Ag, Cu, Zinc as other compaonents.
Red Gold (18 Karat gold): It contains 75% gold with Cu as other components.

White Gold (18 Karat gold): |t contains gold with Cu, Ag as other components.
m What is corrosion o,l' metm‘s?

Ans: Corrosion: Metals react with oxygen in presence of meisture and can form harmful metal oxide.
These metal oxide layers are porous and expose metal for further reaction with oxygen to form
harmful metal oxide. It is called corrosion of metal.
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mscrfbe rusting of iron.
Ans: - Rusting of fron: Corrosion of iron is an electro-chemical process. Iron undergoes a redox

reaction in presence of air or water to form iron {Ill) oxide {Fe,0,. nH,0) called rusting of iron.
The rusted surface of iron does not protect the underlying iron and eventually convert whaole

iran into reddish-brown rust, Rusting occurs at different places on the metal surface. A metal
surface area of less moisture acts as an anode and oxidizes iron in this region.

Fe,, - ~ -+ Fe'l, +26
Metal surface with high moisture contents ack as a cathode and reduces atmospheric oxygen to
OH™ ions. _

0, + 2H,0 + 4& « 40H™

The Fe™ jons further react with oxygen to form rust iren (lil) oxide (Fe,0,. nH,0).
mﬂ_m the nwthad; whi_ch r.a-'re used m.pra;ect the metal from corrosion.

Ans: Prevention From Corrosion: All metals can be prevented from corrosion by following methods.

{i) Alloying: Formation of alloy prevents metal from corrosion by reducing its ability of
oxidation,

Example: Iron (Fe) can be changed into stainless steel by mixing with chromium (Cr}
and Mickle {Ni). Thus iron (Fe) is prevented from corrosion.

(i) Metallic Coating (Electroplating): All metals can be protected from _corrosion by
coating their surface with other metal like tin (Sn) or zinc {Zn). The coating of metal
at the surface of other metal by an electrolytic process is called electroplating. Metals
like iron can be electroplated with chromium {(Cr), Nickle (N} and silver (Ag).

(1) Cathodic Protection: It is applied to protect underground pipes tanks, oil rigs etc from
corrosion by making these materials as a cathode. The active metal like magnesium
(Mg) or aluminium (Al) is used as Anode and connected with iren (Fe). These active
metals itself oxidizes and prevent other metal from corrosion,

_ . Electron Fiow (67 7
F r— LT || c— —_—

— o nliang | Curnen Fiiw == s - |
| SRS S . T Positive Current Flow | |

e

Electrolybe

Fhé chirge warvies i< bhe slectrolyde i ke scd fecinen

{iv) Coating with Paint: A metal is commonly coated with paint to protect it from
corrosion. Paint prevents the reaction of metal with oxygen moisture and other
harmful chemical agents.
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e ¥y What is electroplating?

Ans: Electroplating: The process of deposition of metal at the surface of other metal through
electrolysis is called electroplating.

(P XY Describe the process of tin plating on steel.

Ans: Tin F:'ating. : A steel spoon can be tin-plated by using acidified tin sulphate as an electrolyte.
Tin (5n) metal is used as anode and steel spoon is used as cathode. When current passes

through electrolyte tin ions (Sn”) deposits at the cathode as tin (Sn) metal. The tin (Sn) |
electrode is then changed into a tin ion (5n™).

ammeter Battery

—®—

g l -
P

rheastat

© o Anode: Cathode:
PFure plating metal -4 = ____7,.-.-'-"" object to be electroplated
Example: Copper

o Exampie: [ron spaon

= ==t Electrolyre:
C— a solution of plating metal lon
y, Example: r (i) suiphate solution

’||||5/|

Tin plating of a steel spoon

550, 5n” + 50,
Sn Sn” +2e {Anode reaction)
Sn'" + 28 Sn (Cathode reaction) !

Describe the process of Tinc plating OR galvanizing.

Ans: Zinc Plating: The process in which zinc is electrolytically coated at the surface of other base
metal is called galvanizing. Potassium zinc cyanide is used as an electrolyte to produce zinc
ions (Zn™). Zinc (Zn) metal serves as an anode and steel object is used as cathode. During
electrolysis Zn"~ deposits at cathode and Zinc (Zn), the anode is then changed into zinc ion Zn'".
Following reactions occur during zinc electroplating,

Zn In™ + 28 (Reaction at anode)
In?+ 28 In {Reaction at cathode)

s W Describe the process of electroplating silver.

Ans: Electroplating of Silver: In this process, silver (Ag) 15 coated electrolytically at the surface of
steel or other metal. It is called silver plating. In this process, an agueous solution of silver
chloride (AgCl) is used as an electrolyte to produce silver (Ag’) ions. Silver (Ag) metal is used
as ancde and steel object like spoon used as cathode, Silver (Ag') ions are reduced at-the

cathode by accepting electrons. Silver anode loses an electron and oxidized to silver (Ag') ion.
Following chemical changes takes place.
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AgCl Ag +Cl {Reaction at cathode)
At cathode: Ag+ v e - = Ag _
At anode: Ag Ag +e” ' LT

e Wl B Describe the process of chromium plating.

Ans: Chromium Plating: The process in which chromium (Cr) is coated electrolytically at the
surface of other base metal is called chromium plating. Acidified chromium sulphate Cr,(50,),

is taken as an electrolyte to produce chromium (Cr') ion. Chromium metal serves as an anode
and another metal object is used as a cathode.
Following chemical changes take place in chromium plating.

C!’;I:SQJ;M, ] ch]'u,m + 3501,“
Reaction at anode:  Cr - cr”+3e

Reaction at cathode: Cr' + 3e + Cr
Chromium-plated objects are used in auto parts industries.

[eWr¥d What are the advantages of electrochemistry?

Ans: Iron is reactive metal. It can react with food items and can spoil food.
Tin is non-toxic, less reactive and resistant to corrosion. Tin can not react with organic acids
or salt present in food so tin-plated cans are used for beverages and for storing foods.
Silver is lustrous white metal. Many metal objects are silver-plated to enhance their beauty
and strength against corrosion.
A thin layer of silver an the metal surface form durable layers. A thick coating of silver on the
metal surface is soft and gradually turns black, due to the formation of silver sulphide (Ag,5).

Concept Map
Elecrrochemistry
deals with
. o, : o -
Electrochemical Cells Electrochemical React ions " E-Khﬂﬂﬂ i
i\ 1 g : i R
| Electrolytic Cell voltaic (Galvanic) cell .« These reactions convert "= It consists of jons and
rermsre) - electrical energy into : conduck electricity.
chemical energy or vise veria. For example,
¥ ; + It involve redox reactions agueocus solutions of aclds,

« it convert elecerical - e it convert chemical ) bases or salts are electrolytes,
energy into energy inta o e
chermical erergy. electrical energy

For example, For example,

# Dorwen cell, » Daniel cell,

-_Eag_tner-h{ellnzr cell - s Eatte-ﬂe_s

Electrochemical cell contain electrodes Onidation Reactin Reduction Reaction
i ¥ ¥
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Differences

il et

{f. Differentiate between oxidation and reduction reactions.
Ans:  Difference Between Oxidation and Reduction Reactions

Oxidation Reduction
Addftiun DI; cl;xygén - Addition of hydrogen
Removal of hydrogen Removal of oxygen
Loss of electron by a substance Gain of electrons by a substance

Increase in the oxidation number of a substance Decrease in oxidation number of a substance

{: 4 Differentiate between Electrolytes and Non-electrolytes:

Ans:
Eféctmlyres Mon-electrolytes
'Th-e;r conduct electricity in aqueols or molten They do not conduct electricity in aqueous or
state. molten stata,
oo They do not decompaose on the passage of
They decompose on the passage of electricity. cléctrifity
-el lar covalent
Electrolytes are ionic or polar compounds. SPO-REHSIYIRS BOW 10N RS .
compounds.

o

1 3 Differentiate between Primary Cell and Secondary Cell:

Ans:
Primary cell Secondary Cell
It mnwrrfs ch-ernlcal E'nergy into electricity energy. It converts chemical energy into electrical energy.
It is irreversible. It is reversible.
It can not be recharged, It ean be recharged.
Tﬁeyr are thrown away when chemicals are used The electrical energy can be stored as chemical
up. energy whenever it stops working.

.Eﬁa_rlﬁlﬁ.. Voltaic cell, Daniel cell, Dry cell etc. Examples, Car battery or lead sterage battery.

('4‘ Differentiate between Electrochemical Cell and Electrolytic Cell:

Ans:
| Electrochemical Cell Electrolytic Cell
.it'c;;;erts_a;mical energy iﬁ;:o e_llé.i:trical energy  Electrolytic cells carry chemical change through
or electrical energy inta chemical energy. electrical energy. -
At Eﬁ;ﬁﬁ_cli{dﬁi'iuﬁ'{aiié;blace and at cathode At anode oxidation takes place and at cathode
reduction takes place. reduction takes place.
'Electr.m.:h emiv:al cell undergoes spontaneous redox  Electrolytic cell undergoes non-spontaneous redox
reaction. reaction.
Cathode is the positive electrode and anode is the Cathode is the negative electrode and anode is the
negative electrode, positive electrode.
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Reasons =

( 1. Photosynthesis is an example of a redox reaction.

Ans:  Photosynthesis produces glucose,
6C0, + 6H,0 + sunlight - - =-= - ——-w»= CH .0, + 60,
Water (H,0) undergoes oxidation by losing electrons and form hydrogen jons. Carbon dioxide (CO,)
accepts electrons and hydrogen ions to form glucose (CH.0,).
{' 2z, Metals are conductors but nat electrolytes. '

Ans:  Metals are conductors because they can conduct electricity and electrolytes are also able to
conduct electricity. However, metals do not decompose when electricity passes through them while
electrolytes decompose when electricity passes through them, so metals are not electrolytes.

3, In a dry cell, cathode is positive and anode is negative, while in a electrolytic cell cathode Is
negative and anode is pasitive.

Ans:  Anode and cathodes are not determined by charges. Anode is that electrode on which axidation
occurs and cathode fs that electrode on which reduction occurs.

| 4, Pure water does not conduct electricity.

Ans:  Pure water does not dissociate in ions. It fonizes only slightly so it can not conduct electricity.
However, on adding a little acid, base or salt, it can start conducting electricity due to ionizing of
water,

5 lonic compounds do nat conduct electricity in the solid state.

Ans:  lonic compounds do not conduct electricity in the solid state because their fons are tightly packed
through electrostatic forces of attraction between positive and negative fons. However, in molten
ar aqueous state, the ions are free to move and they can conduct electricity.

Section .
D Numericals:

Solved xumpfs a the Textbook -

T Identify the oxidizing and reducing agents from the following:

(1) Al (2) Na (3) HS (4) HSO, (5) KMnO, () In
Ans: (1] Al Reducing agent (Z) Na "Reducing agent

{3y HS Reducing agent (4) H50, Oxidizing agent

{5) KMnO,  Oxidizing agent (6) In reducing agent

2. Identify the oxidizing and reducing agents for the following reaction.
H, + Cl, —— ZHCI
Ans:  H, is a reducing agent and CL, is an oxidizing agent.

3. Identify strong and weak electrolytes from the following:
(1) HCl,, (2) Ki (3) NaOH,,
(4) HS,.., (5) CH,COOH,,, (6) NH,OH,.,

Ans: 1] HCl,, Strong electralyte (2) Kl Strong electrolyte
(3} NaOH,, Strong electrolyte (4) HS,, Weak electrolyte
{5) CH,COO0H,, Weak electrolyte &) NHOH., Weak electrolyte

4. fi} Sketch electrolytic cell for electrolysis of molten potassium chloride.
{il) Mentify cathode and anode, oxidation-reduction reaction, movement of electrons from
the following sketch of an electrolytic cell.
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Oxidation is the loss of electrons by a chemical substance,

Reduction is the gain of electrons by a chemical substance.

An electrolyte consists of free-maving ions and conducts electricity.

An electrode is an electrical conductor.

The electrode at which oxidation occurs is called an anode.

The elactrode at which reduction occurs is called a cathode.

Electrolysis is a process of migration of ions towards cathede and anode when current
passes through an electrolyte.

An oxidizing agent helps in oxidation by accepting electrons.

A reducing agent helps in reduction by losing electrons.

A galvanic cell converts chemical energy into electrical energy.

An electrolytic cell uses electrical energy to derive a non spontaneous reaction.

Corrosion of iron is called rusting,

Corrosion of metal can be prevented by alloying, paint or electroplating metal with zinc,
tin, silver, chromium etc.

* An alloy is @ mixture of metal with metal or metal with non-metal

* * * % * * B

* * ®* # # &

== Solution of Textbook Exercise

SECTION-A: MULTIPLE CHOICE QUESTIONS
Tick Mark (¥') the correct answer:
See “Multiple Choice Questions (M.C.Qs)" - (i) to ()

SECTION-B:  SHORT QUESTIONS:
Define oxidation, reduction reactions with examples,

wee ‘short & Detailed Answer Questions' - Q.3

Why fonic compounds conduct electricity in molten or in aqueous solutions only?
See ‘Reasons’ - Q.5

What is an electrolytic cell? Explain with diagram.

See “Short & Detailed Answer Questions' - Q.10
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4. Define oxidizing ond reducing agent with examples.
Ans:  See 'Short & Detailed Answer Questions’ - Q.4
5. Examine the following chemical equations and identify them.

i) Oxidizing agent {ii) Reducing agent
(iif) Substance undergoes oxidation {iv) Substance undergoes réduction
T Zn + Cl, « ZnCly *
r Br,+ H,5 ZHBr + 5
3. 2Ca + 0, 2Ca0
4. 2Li+S Li,S
A Substaace und
Oxidizing Agent Reducing Agent “b“‘;ﬁ;ﬂ‘:ﬁn"’"’“ g i
el In Zn C Ee cl
Br, HS 5 Br
g, Ca Ca 0
Li Li 5
8. identify the Allay.
Ans: Components Alloy
Cu-In Brass
Cu-Al-Mg—Hl - Duralumin
Cu-Zn-5n Bronze-

SECTION - C: DETAILED QUESTIONS:

1. Describe the dry cell with a diagram.
Ans:  See 'Short & Detailed Answer Questions® - Q.15
2, What is a battery? How lead starage battery works?
Ans:  See 'Short & Detailed Answer Questions” - Q.14 & Q.16
3. Explain the process of electrolysis in an electralytic cell.
Ans:  See ‘Short & Detailed Answer Questions' - Q.10
4, What is Alloy? Explain its classification with exampies,
Ans:  See 'Short & Detailed Answer Questions’ - Q.17
5 What is rusting? How it can be prevented.
Ans:  See '‘Short & Detailed Answer Questions' - 0.20 & Q.21
é. What is electroplating? How steel object can be electroplated with Tin, Zinc and Silver?
Ans:  See ‘Short & Detailed Answer Questions' - (.22, 23, 24, & 25
7. State and explain Faraday first and the second law of electrolysis.
Ans:  See ‘Short & Detailed Answer Questions® - Q.12
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