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CHEMICAL EFFECT OF CURRENT

INTRODUCTION

Your parents and teachers always warmn you not to touch the electrical switches with wet hards, as you are likely
to et a severe electric shodk.

Tt is just possible that a drop of water may tridkle inside the electric switch and meke aontact with electric wire.
The water an our hards always cantains small amount of salt dissolved in it. This mekes the water good conductor
of electricity. Thus, the electric current from the switch flows through the water and enters your body. The flow
of electric aurrent in your body gives an electric shodk.

CAUTION : Do not touch the electric switch with wet hands, just for the fun or to check the

above statement. It can be highly dangerous.

Let us perform the following activities to find cut which of liquids conduct electricity and which of them donot
aaduct electricity.

ACTIVITY
To find out whether distilled water conducts electricity or not.
Materials required :

® A dry cell. @ Three insulated aopper wires A, Band. C with bare ends ®a 1 volt bulb fixed in a bulb holder
® 3 beaker @ distilled water ® cellotape.

Copper
Bulb vire @Bulb
—

Copper wire

./__,(_:...... —_ + _
= A

Distilled water
Distilled water

Method : Half fill the beaker with distilled water. Comect the bare ends of the copper wires A, B and C
through a ulb with the help of cellotape.

Touch the bare ends of the wires B and C with ane another. We will doserve that bulb glows, thereby showing
that all the parts of cirauit are caducting electricity.

Dip the bare ends of the wires B and C in the distilled water. We will doserve that the bulb does not glow.
Thus, the activity clearly proves that distilled water does not conduct electricity.
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ACTIVITY

To show that the addition of salts, acids or alkalis, make the distilled water a conductor of

MATERTALS REQUIRED : All materials as in activity 1 and ® common salt ® sulphuric acid @ sodium
hydroxide. ® a glass rod and a dropper.

Bulb Coppw;iéeréﬁé/Bdb
Copper wire u M
e NS v A B
— ’ B
o &
) _ o+
- ca ¢ =]
Common salt solution - 1 salt
solution

METHOD: Proceed as in Activity 1 and confirm that distilled water does not conduct electricity. Now take a
spomful of camm salt and add it into distilled water. Dissolve the commn salt by stirring it with a glass rod.

Dip the bare ends of the wires B and C in the above solution. Youwill doserve that bulb lights up. Thus, the
activity proves that addition of camm salt inwater mekes it a conductor of electricity.

Pour off the commm salt solutian and rinse the beaker with distilled water. Half £i1l the beaker with distilled
water and add to it about 10 drops of sulphuric acid. On dipping the bare ends of wire B and C in the above
solution youwill doserve that bulb lights up. This proves that acids an dissolving in distilled water neke it a
cardictar of electricity.

Similarly, if we repeat the activity by adding 10 drops of sodium hydraxdde solution in distilled water, the
bulb will light up, thereby proving that alkalis on dissolving in distilled water make it conductor
of electricity.

ACTIVITY
To find electrically conducting liquids and non-conducting liquids.

Materials required : ® A dry cell. ® three insulated copper wire A, Band C with bare ends.
® cellotape @1 volt bulb fixed in a bulb holder. ® 100 cc beaker containing distilled water. ® tap water
® conmon salt solution. @ vinegar solution @ lemon juice solution. ® alcohol petrol. @ kerosene oil @
mustard oil and dilute hydrochloric acid solutim.

Method : Set up the apparatus as in Activity 1 or 2. Dip the bare ends of the wires Band C in the above
mentioned solutions ane by ane, and record in which solutions the bulb lights up and in which solutions the
oulb does not light up.

We will doserve that ulb lights up in case of tap water, camm salt solution, vineger soluticon, lemm juice
solution and dilute hydrochlaric acid solution. Thus, these liquids caduct electricity. Wewill also doserve that
Joulb does not light up in case of distilled water, alcohol, petrol, kerosene oil and mustard oil. Thus, these
liquids do not conduct electricity.
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ACTIVITY

To show chemical reaction takes place when electric current is passed through common salt solution inwater.

Materials required : ® A cup shaped voltameter with platinum electrodes. ® common salt solution in
distilled water. ® amatchbox. ® 6 volt battery ® a switch.

(\ Y
Hydrogen Oxygen

gas gas

~——\Voltameter

Platinum
electrodes

Water containin
I dissolved scdlulgn
Chloride

(+)

Wooden base

6V Battery Switch
—Ai—C

Method : Take the given voltaneter. It consists of a cup-shaped glass vessel from the bottom of which arise
two platimm electrodes. These electrodes are camected to brass terminals fixed on the wooden base.

Fill 3/4 of the voltaneter with water containing dissolved cammon salt. The dissolved comon salt mekes
the water electrically caducting.

Fill each of the test tube of the voltameter with camonsalt solution and then invert them over the platirum
electrodes as shown in Fig., taking care that no water flows out of them. This can be achieved by placing the
thurb on, the mouth of test tubes and then removing the thumb under the comon salt solution in the
voltareter.

Put the switch in off position and then comect the terminals of 6-volt battery to the voltmeter as shown in
Fig. . Now put the switch in cnposition.

We will doserve that timy buldbles of colourless gases arise framboth the electrodes and collect in the test
tubes. Furthermore, the gas collected at the platimm terminal comected to the negative terminal of the
battery is twice in volure as compared to the gas collected at the platimum terminal commected to the
positive termiral of the kattery.

The gas collected on the platimum terminal comected to the negative terminal of the battery is hydrogen
gas. This gas can be easily tested by bringing a burming matchstick near the mouth of test tube. The gas
catches fire with a loud pop sound and the matchstick goes off.

The gas collected on the platirum terminal commected to the positive temminal of the battery is axygen
gas. This gas can be easily tested by introducing the glowing end of the matchstick in the test tube, when the
matchstick bursts into flame.

electric current

Water —————— > Hydrogen gas + Oxygen gas

~\
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PROBLEMS

Match The Following :

Column-A Column-B
Distilledwater Good conductor
Tap water Chromium
Electroplating Electroplating with nickel silver
EPNS Bad conductor
Fill In The Blanks :
1 Mest liguids thet cadct eledricityaresohtiasof ... A0 .
i} DistledWateriSa coeeene e eiee e eenaannes codctar of eledtricity.
) HE o)1)= wciah F= T N aadtarof eledtricity.
&r Tre passace of an electric arrat thrasha soluricn causes dhamical ... e ie it
o Qopper gets deposited anthe plate camected tO .o v e v i i it terminal of the kattery
L] The process of depositing a layer of arty desived metal an another metallic doject, by means of electricity,

Write True Or False For The Following Statements :

a Distilled water is a good caductar of electricity.

b Tron is used far electroplating.

o EP\S is written an dojects plated with silver.

a Chramium is used for electroplating because it is a cheap metal.
Select The O0dd One Out Giving Reason :

a @ld, silver, irm.

b Distilledvater, saltsolutim, acid.

¢ Sulphuric acid, sodium hydro axide, distilled water

Tick The Correct Option :

Aled canductor of electricity is

(@) Distilledwater (b) copper sulphate (© silvernitrate (d sulghrdcacid.
Electroplating is not dome with
(@) silver b zirc © gold @ iron.

Artificial jewellery isusually coated with

(@) Gold b zirc (c) chromium (@) cogoer.
Chromium plating is done because, chromium

(@) Is expensive (b) has a shiny appearance

(c) gets corroded (d) does ot resist scratdhes.
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ELECTRICAL CONDUCTIVITY

Materials that allow electricity to flow through them easily are called conductors. Materials that donot allow
electricity to flow through tham easily are called insulators.

Examples of conductors:
Metals, graphite (a form of carbon)

Examples of insulators:

Rubber, plastic, wood, glass Switch

The difference between conductors and insulators is explained by a term called electrical conductivity.
Electrical canductivity is ameasure of the ability of a substance to carry electric arrent.

Substances that are good conductors of electricity have high electrical conductivity as compared to substances
that are poor electrical caxuctors (also called insulatars) . Sare liquids, but not all, are also good conductors of
Semi conductor : Those substance whose conductivity lies between the conductor and insulators are called
semi conductor. e.g. Silioon, germenium are semi canductors, semi canductor may become conductor by increasing
its tenperature.

CONDUCTIVITY OF WATER

We are often advised to avoid handling electrical appliances withwet hands. Do you know wihy?

By itself, pure water is a poor canductor of electricity. But the water that we use in our houses is not pure water.
Gererally, water (tap water, padwater, well water, etc.) amtains a lot of inpurities, most of which are usually
dissolved salts. The presence of even a small amount of impurity mekes water a good conductor of electricity.

Touching an electrical appliance with wet hands could, therefore, be dangerous. We are more likely to get an
electric shock if you touch an electric appliance with wet hands than with dry hands because wet skin has meny
times more conductivity than dry skin. Remember, getting an electric shock can be a very seriocus matter. Should
an electric current pass through cur body, it could result in very serious consequences, even death. So, always
take care while handling electrical plugs and gadgets.

LIGHT EMITTING DIODE (LED)

In electric bulb is used in the electric circuit to confirm the flow of
current in the circuit. However, the electric bulb may not glow if the
electric curent is weak. We use an LED in place of the electric bulb in
case of weak electric current. In other words, LED glows even when a
weak electric current flows through it. 2n LED has two wires attached
to it. These wires are called leads. Ore lead is slichtly lager then the
other. It must be kept in mind that while comecting to a circuit the

shorter lead is always camected to the negative terminal of the battery
ard the lager lead is camected to the positive terminal of the battery.
It must be ensured that the free ends of the LEd do not touch each
other. IEDs are available in many colours such as red, green, yellow,
I EDs

blue, white ard are increasingly being used for marty applications. IEDs
are increasingly being used for lighting.
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ACTIVITY
ELECTRICITY CONDUCTS THROUGH LEMON JUICE

Take an old used cell. Tear off a piece of zinc strip and carbon rod from
it. Wash the strip of zinc you tore fromthe cell and clean it with a sand
paper. Comect a wire to one end of the zinc strip. Now take a juicy
lamm, aut a slit in it and push the zinc strip in it. Qut another slit and
push in the carbon rod. Your cell is ready. now test this oell with the tip
of your tangue as shown in fig. What do you feel? You will feel a slight
tidklingbecause your tagee is caducting electricity. The activity suggests
that electricity coducts through lemm juice, anacidic solutian.

MAKING A TESTER USING THE MAGNETIC
EFFECT OF CURRENT

We have leamt that an electric current produces a megnetic field. What
happens to canpass needle when it is kept near a wire carrying electric
curent? The magnetic needle will show deflection. The deflection is
dbserved even if the current is weak. Thus, we can meke a tester using
the megnetic effect of current.

Take the tray from inside a discarded matchioox. Now wrap an electric
wire 4-5 times around the tray. Gently place a small compass needle
inside it. Join ane free end of the wire to the terminal of a battery and
the other erd of the wire is left free. Now take another wire and join it
with the other terminal of the battery.

The free ends of the two wires P and Q are joined momentarily. The
compass needle shows some deflection. We have prepared a tester
which can be used to detect the current flowing through a circuit.

MAKING AN ELECTRIC PEN
Heve you even thought of writing with the help of electricity? Arazing,
isn't it? let us perfamthe following activity.
You would need potassium iodide solutian, starch solution (ooth available
in your school laboratory), filter paper or tissue paper, metal sheet
(copper) , a battery ard two camnecting wires. Mix potassium iodide and
starch solution and soak the filter peper in it. Spread the filter paper
an the metal sheet. Attach the camecting wires to the terminals of the
battery. Connect the wire coming from the positive terminal of the
battery, to the metal plate (as shown in the fig.) and leave the othre
wire (camected with the negative terminal) free.
Now write a word an the filter paper with the free end. You can see blue
colour ink will appear at the places where it has been written. This is
because the cirauit is aarpleted anly when the wire toudhes the filter pgper.
This touching lesds to the dissociarion of KT (potassivm iodide) whichprodices
iodine. n reactimwith starch, iodine farms blue-black colarr. Tre electric
pen was develgeed during BEdism's research into telegraphy.

N
Juicy LEMON.
Conduction of electricity through
lernon juice
s L
Filter paper soaked in
Metal Potassium lodide and
pi?te starch solution
Free end
J

ELECTRICITY THROUGH DIFFERENT SUBSTANCES

All substances are made up of atans, which have charged particles called electrons and protons. We know that
electricity in all forms is due to the charges on these particles. When charged particles move in an orderly

fashion, we get an electric current.
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CONDUCTION IN SOLIDS

Amnang solids, metals are good conductors of electricity. ITnmetals, sare electrans are not very tightly bound to
the atans. They move albout randomly in different directions within the metal. When a voltage is applied across
apiece of ametal, these electrons move in an orderly fashion in one direction. This flow of electrans is the
arrrent in the metal . Tnmost other solids, electrans are tightly bourd to the atars ard are not easily available to

flow. So, they donot conduct electricity well.
TG T Qo - @ -o
en [+ ; o
O -o o © [+ s 0 e

The randomly moving electrons in a metal bar start moving in an orderly fashion in one direction
when a voltage is applied.

CONDUCTION IN LIQUIDS

Molten metals and mercury (a liquid metal) conduct electricity. The current through them is constituted by the
flow of electrans. Other liquids canduct electricity because they have ians.

Under some conditions, an atommay lose one or more electrons, which get added to another atom. The atom
that loses an electran (or electrans) has more protans than electrans. So; it becares positively charged. And the
atom that gains the electrons has more electrons than protons. So, it becores negatively charged.

An atom or a radical that becames charged by losing or gaining one or more electrons is called an

im.

K - e — K’ (positively charged potassium icn)
(loses electra)

I + e — I (negatively charged iodide ian)
(cpins electran)

Ca - 2" — ca” (positively charged calcium ian)

0 + 27 —— 0 (necptively charged axide ian)

Tons carrying opposite charges tend toattract and hold on to each other. This may lead to the formation of
compounds called ionic compounds. For example, a sodium atom may lose an electron, which is gained by a
chlorine atom. Thus, a positively charged sodium ion (Na') and a negatively charged chloride ion (CT) are
formed. These come together to form the ionic compound NaCI.

+

Na - e —_— Na

a + e — CI

Na“ "+ cr ——  NaCI
HElectron

Fig. : The formation of sodium chloride

Similarly, potassium iodide and calcium axide are formed when their gopositely charged ions core together.
K’ + I — KL

2+ 2-

Ca + O e CaO

Some more examples of ions and the compounds they form are given in Table.
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IONS AND SOME COMPOUNDS THEY FORM

Positive ions Negative ions Compounds
CI, I, 0%, OH".NO5". NaCl, KClI, KI, CaO, Na,O, KOH,
8042_,0032_ NaOH, KNO3, CUSO4, N32003

Na* K*, Ca®', cu®*

When an ionic conpourd is dissolved inwater, it splits into its carponent ians. A liquid or a moist paste that has
ians in it is called an electrolyte. When camon salt (NaCl) is dissolved inwater, it splits intoNa+ and CT ians.
A solution of camm salt is therefore an exanple of an electrolyte. Ingeneral, acids and solutions of salts and
bases are electrolytes.

NaCl __inwater . Ng'+ Cl~
The ians are free tomove about in an electrolyte. When a voltage is applied across electrodes placed in the electrolyte,
the ians start moving in an arderly fashion. The positive ions move towards the cathode (necative electrode) ard the
negative ians nove towerds the anode (positive electrode) . Their flow amstitutes a arrent through the electrolyte.
That iswhy liquids ther have ians, suchas acids and solutians of salts andbases, cadict electricity.

HOW THE ELECTRIC CURRENT BRINGS ABOUT CHEMICAL CHANGE IN WATER

Avery, very small amount of water decamposes on its own to form positively charged hydrogen (H') ions and
negatively charged hydroxyl (OH) ions. However, there number remains same and hence the water remains
eledrical ly rautral .

When electric current is passed through water, the hydrogen (H) ions are attracted towards negatively charged
platimm terminal . Here, they gain electric charges to form neutral hydrogen atams. The hydrogen atams subsequently
join to form hydrogen molecule.

Coversely, an the passage of electric current, the hydraxyl (CH) ians are attracted towards positively charged
platinum terminal . Here, they lose electric charges to formneutral hydroxyl ians, which unite to form axyoen gas.

GENERAL TERMS ASSOCIATED WITH THE PASSAGE OF CURRENT THROUGH SOLUTIONS

Electrolyte : A solution of a chemical campound which conducts electric current and at the same time undergoes
a chamical change is called electrolyte.

Examples :

1 Aqueous solutions of all acids, such as HCT, HNO,, H,SO, etc.

ki Aquecus solutians of all alkalis, . such as NaCH, KOH, etc.

il Pauecus solution of salts, such as comon salt, aopper sulpate, sodiumnitrate, zinc chloride, etc.
Non-electrolyte : A solution of a chemical compound which does not conduct electric current and hence does
not undergo arty chemical change is called non-electrolyte.

Examples : Petrol, kerosene oil, diesel oil, vegetable oils, chloroform, carbon tetrachloride, alcdl, ether,
benzere, distilledwater, etc.

Electrolysis : The process due to which a solution of a chemical canpound conducts electric current and at the
sae time undergoes a chemical change is called electrolysis.
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Electrodes : The metal wires/plates/rads through which the arrent enters or leaves an electrolyte are called electrodes.
Cathode : The electrode camected to the negative terminal of a cell/battery is called cathode.
Anode : The electrode camected to the positive terminal of a cell/battery is called ancde.

Ions : The electrically charged atoms/group of atoms formed when a chemical campound is dissolved in water
are called ins.

Cations : The positively charged ions formed when a chemical compound dissolves in water are called cations.
During electrolysis, the cations are discharged at cathode by taking electric charges fram it.

Anicns : The negatively charged ions formed, when a chemical compound dissolves in water are called anions.
During electrolysis, the anions are discharged at anode by losing electric charges to it.

Voltameter : An apparatus in which electrolysis is carried aut, such that it consists a vessel, two electrodes ard
electrolyte is called voltareter.

ELECTROPLATING

One of the uses of chemical effect of an electric current is electroplating. During electroplating the metal
surface of a given article is coated with a thin layer of superior metal with the help of e€lectric current.

Let us perform the following activity in order to show electroplating of an iron doject.

g

ACTIVITY

To electroplate an article of iron with copper.

Materials required : ® A glass container or 500 cc beaker. ® aopper sulphate crystals. ® distilled water
® concentrated sulphuric acid ® a copper plate ® a 6 volt battery. ® a switch
® three insulated copper wires with bare ends. ® aglass rod. @ an iron doject.

Insulated copper wire
A4

Copper _*
plate (= :[ ]:I

l¢— Iron

stand
()
L—iis w N— | r-\

6V battery Switch Saturated copper
sulphate solution

object

Copper plating of an iron object.

METHOD

Half fill the given glass vessel with distilled water. To the distilled water add agoper sulphate crystals and stir
withglass rad, till the crystals stop dissolving. The solution so dotained is saturated aogeer sulphate solutian.
In the above solution place a aopper plate comected to an insulated copper wire through a switch. Tie the
bare end of another cogper wire to iron doject and then immerse it in copper sulphate solution. Corplete the
electrical cirauit as shown in Fig.

Switch on the current and wait for 5-15 mimites.

Switch off the current and take the iron doject ocut from aopper sulphate solution.

Youwill notice that its surface is coated with a thin layer of agoper which is reddish in colaur.
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HOW IS THIN LAYER OF COPPER METAL DEPOSITED ON THE GIVEN OBJECT?

The saturated aopper sulphate solution aontains the following cations and anians.

Cations : The positively charged cations are copper ions (Cu™) from copper sulphate and hydrogen ions (H)
fromwater.

Anions : The negatively charged anions are hydroxyl ions (OH) from water and sulphate ions (soj’) from
aopper sulphate.

When the electrical current is switched on, the cations start migrating towards the cathode and the anions
towards the ancde.

At the cathode the positively charged oopper ions gain electrical charges to form copper atams which deposit
themselves an the surface of iron doject. Ttus, a thin layer of aopper is deposited an iron dojects.

The hydrogen ion do not discharge. Why? You will learm more about it in higher classes.

At anode, nare of the negatively charged anians (hydraxyl and sulphate ians) discharge: Instead, the aogper atars
on the cooper plate lose their charges to form cgoper ians (QU) which enter in the cogper sulphate solution.

Thus, on the whole the anode loses copper atoms to form copper ions and the cathode gains same number of
copper ions to form copper atoms,

ELECTROLYSIS AND ELECTROLYTIC CELL

It was found by Sir Humphry Davy that when electric current was passed through certain substances, they
uderwent a chemical change to give new substances. This is called electrolysis.

Thus, the production of a chemical reaction by passing an electric current through an electrolyte is called
eletralysis.

Let us now understand the mechanism by which electric current passes through an electrolytic cell and how
electrolysis ooaurrs.

Figure shows how an electrolytic cell works. We dip two plates or rods made of a conducting material (like
graphite, aggper, ete.) in the liquid (called the electrolyte) . These plates are called electrodes. Qe of themis
called the cathode (comnected to the negative terminal of the cell), and the other one is called the ancde
(comected to the positive terminal of the cell) . The ends of the two electrodes are camected to a cell/battery.

fﬂx The electrode connected to

the positive terminal Anode
ofthe cellis called the anode.

A4
y

Cathode - Anode

The electrode connected to the NaQl in water — —
negative terminal of the cell is H, gas Ahqndthatoomimtse]ectncniy
called the cathode. is called an electrolyte.
q, gas Examples of electrolytes are salt

— — solutions, dilute solutions of

\_B acids, etc.
Hectrolyte

When we switch on the electric current, the electrolyte dissociates into positive ions and negative ions. The
positive ions, called the cations, move towards the cathode and the negative ions, called the anions, move
towards the ancde.

At the cathode, the cations take up electrons and becore neutral. The anions move to the anode and give up

electras.
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USES OF ELECTROPLATING

Decoration purposes : Some metals give better lock and finish. Therefore, the dbjects of not so expensive
metals are generally electroplated with expensive metals such that they lock more attractive and beautiful . For
exanple, a flower vase of brass if electroplated with silver looks more decorative.

Protection against corrosion : More reactive metals terd to get rusted often. To protect the dojects made of such
reactive metals, they are electroplated with less reactive metals. For example, iron can be protected against
rusting by electroplating it with nickel and zinc. Brass dojects are protected against corrosion by chromium
electroplating.

Repairing Finer Machine parts : Finer (small and precisely made) parts of certain machines carmot be repaired
to ordinary methods irvolving welding, etc. Such like parts are repairved by depositing the desired metal at the
proper location electrolytically.

Some electroplated objects

LET US SUMMARIES

Materials are classified as good or poor canductors of electricity.
Distilled water does not aaduct electricity.

Most liquids that caduct electricity are solutians of acids, bases and salts.

When two metal rods, called electrodes, are placed in a solutian-called electrolyte-and aurrent is passed through
it, the current is conducted through the solution and the phenorenon is called electrolysis.

The positive electrade through which current enters is called ano0de the negative electrode is called cathode.
The phenammen of causing chemical changes by passing electricity is called chemical effects of current.

The method of purifying metals by using electricity is called electrorefining. metals such as zinc, oogeer, silver,
gold, nickel, aluninium, etc. are refined by electrical method.

The process of depositing a thin layer of a metal an arty conducting substance by the process of electrolysis is
known as electroplating.

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

EXERCISE - 1 CHEMICAL EFFECT OF CURRENT

10.

11.

12.

13.

14.

15.

CHOOSE THE CORRECT OPTION IN EACH OF THE FOLLOWING

When electric current is passed through acidulated water, the gases produced are :

(A) Hydrogen and oxygen (B) Hydrogen and ozone

(C) Oxygen and hydrogen peroxide (D) Nene of these

The doject to be electroplated is made :

(&) Cathode (B) anode (C) Cathode or anode (D) Anode anly
The method of purifying metals by passing electricity is called :

(®) Eledrolysis (B) Electroplating (©) Electrarefining (D) None of these
During purification of metals, the refinedmetal is dotained at the :

(n) Cathode (B) Anode (Q) Surface of electrolyte (D) Both @) & (B)
During electrolysis, the electrolyte undergoes :

(8) Aphysical change (B) A chemical change (@ Either @) ar B) (D) None of these

Which of the following is a nn-electrolyte?

@) sAlt salurian (B) Lemon juice (©) Distilledwater (D) Tap water
Which of the following is an electrolyte?

@) Alcdol (B) Benzene (O sulghric acid (D) Kerosene oil
Which of the following is used to carry aut electrolysis?

(&) Volteter (B) Ammeter (C) Voltameter (D) All of these
Inanelectrolytic cell, the electrode that is camected to the positive terminal of the battery is called :

@) CGatimn (B) Cathode (C) Anion (D) Anode

The process by which a chemical change takes place in a substance when electric current is passed through it is
called :

(@) Electrolysis (B) Electroplating (O) Electrodes (D) Thermionic conduction
2dding a soluble netallic salt towater :

() Incresses its electrical cadictivity (B) Decreases its electrical coductivity

(C) Never produces any change in the conductivity (D) Nene of these

Electroplating is a method of :

(2) Meking plates using electricity

(B) Plating ametal with another metal

(C) Coating any doject with an electrically canducting plate

(D) Coating ametal with another metal by passing an electric current

Inelectrolyte is :
@) Alight eledtriccell (B) Aliquid that coducts electricity
(C) Ametal (D) None of these

Aled caductor of electricity is :

(@) Distilledwater (B) Copper sulphate (© Silvernitrate (D) Sulphuric acid
Electroplating is not doe with :
@) Silver (B) zirc (Q) Gold D Irm
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16. Artifical jewellery isusually coatedwith
(B) Gold B) Zinc (C) Chromium (D) Copper
17. Chromium plating is done because, chromium :
@) Is expensive (B) Has a shiny appearance
(C) Gets corroded (D) Does not resist scratches
18. When camon salt is added to distilled water, the water becares a :
(A) Good conductor (B) Bad conductor (C) Moderate conductor (D) Both @) & (B)
19. Which of the following does not irvolve any chemical effects of current?
(@) Electroplating (B) Electrarefining (C) Dispersian (D) None of these
20. The process by which an electrolyte is decanposed with the help of electrcity is :
() Electroplating (B) Electrarefining (© Electiolysis (D) None of these
21. The doject tobe electroplated is mede :
(n) Cathode (B) Anode (C) Cathode or ancde (D) None of these
22. Themethod of purifying metals by passing electricity is called :
(®) Electralysis (B) Electroplating (O Electrarefining (D) Voltameter
23. TWhichof the following is used to test the flow of weak electric current through a circuit?
(A) LED (B) Battery (Q) Voltameter (D) Cathode
24. Negatively charged electrode is known as :
(B) Cathode (B) Anode @ Isulatar (D) Cathode or insulator
25. Duringpurification of metals, the refinedmetal is dotainedat the :
(n) Cathode (B) Anode (C) Surface of electrolyte (D) None of these
26. How many leads does an LED have?
@ 2 ® 3 © 4 D) 8
27. The lager edof IED is always camectedtothe .....ooeenn.t.. of the kbattery?
(&) Pesitive termiral (B) Negative terminal (C) Centre (D) Insulatar
28. PAnlED isa typeof :
(@) Resistar (B) Tester (Q) Battery (D) Balb
29. Jewellers electroplate silver asd gold an :
(8) Expensive metals (B) Less expensive metals (C) All alkali netals (D) All of these
30. Tincans, used for storing food, are made by electroplating tin onto :
(@) Lead (B) Gold © I (D) Chromium
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. A A C B B C C C D A A D B A D
Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. A B A C C A C A A A A A B B C
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EXERCISE - 2 CHEMICAL EFFECT OF CURRENT
FILL IN THE BLANKS

1. Wetermixedwithsaltsisa ..oooeveenenn., caoduxctar of electricity

2. For electricity to flow inamedium, weneed ... ..ot charges in the medium

3. Thpurities invaterggerally .oooveeeeeneen.n. its codrctivity.

4. Tnliquids, eledrical codtivity isgeerally At cove e ieeeeennnne

5. (€= mles' ez a ! AN derce

6. Miagsareatractedtotle ...l

7. N IS . uiiannns

8. The branch of science that deals with the interrelation between chemical phenomena and electricity is called

9. The method of coating ametal with a layer of anothermetal using electric arrent iscalled .. ooveiiie e

10, o isameasure of the ability of a substance to carry electric anreant.

11. Mot liguidsthet codrt eledricityaresolurdasaf .eeeeeeeeeeeeee.t PP adi i

12. Distilledwaterisa......c..coceeen... aoductar of eledtricity.

13. Topwaterisa...eeeeeeevnenenn. aaduxctar of electricity:.

14. Thepassace of anelectric arrent throgh a solution causes demical ... ene o iien. ..

15. Cooper gets depositedantheplate camectedto ovveevee et termiral of thelattery

16. The process of depositing a layer of any desired metal on ancther metallic doject, by means of electricity, is
@Elled. . eiiiiiiiieine

17. Tredmsancl effects of arrat imvolve transfametionof ... oo ieiii... [SaSice Yiniue IR erergy

18. Durirgelectrolysis, anelectrolyte Uergoesa ..o v v e viie e vons derce

19, i isused farmekirg artifical jenellery.

20. Liquids thet cardixct electricity are solutrias of acids, basesand ..o eeeeenel e

0 is the process by which an electrolyte is deconposed with the help of electricity.

22. Sltmekesdistilledwatera ...oeeeeeneennentn aoductar of electricity.

23. Ligudthet codrtselectricityiscalleda/an .. oo eeeennnn. .

24. Theprocess by which an electrolyte is decanposed with the help of electricity iskiomnas ..ooveeeveeinne....

25. Tre electrode carected to the necptive termiral isknomnas . oooeeveeeeiiao..e
WRITE TRUE OR FALSE THE FOLLOWING STATEMENTS

1. Electralysis is carrded ait inan electrolytic aell.

2. Cathode is a negative terminal .

3. Acidulated water conducts electricity.

4. The chemical effects of current irvolve transformation of electrical energy into themsel energy.

5. Addition of sodium hydraxdide in distilled water mekes it non-electrolyte.

6. Lemon juice carmot conduct electricity.

7. Distilled water is a good caductar of electricity.

8. Tron is used for electroplating.

9. EENS is written an dojects plated with silver.

10. Chromium is used for electroplating because it is a cheap metal.

11. Acids, bases and salts donot coduct electricity.

12. Electrode camected to positive terminal is called anode.

13. Ttems to e electroplated from the cathode.

14. Electrorefining isbased on chemical effects of aurrent.

15. Iemon juice isagood canductor of electricity.
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MATCH THE ITEMS IN COLUMN-A WITH THE ITEMS IN COLUMN-B

Column-A Column-B
1. ] Corrosion 1 Positive electrodke
B Anode i} Good conductor of electricity
Q Aluminium ] Negative electrode
(D) Distilledwater fiy Electroplating
B Cathode r Electroplaring
Column-A Column-B
2. a Negative electrode 1 Electrolyte
B Positive electrode il Artifical jenellery
0  @uso, (aq) i) Non-electrolyte
O Electroplating &y Cathode
B Kerosene &r Anode
Column-A Column-B
3. ] Distilled water 1 Good conductor
B Tap water i Chromium
Q Electroplating fi Electroplating with silver
O EPNS & Bad conductor
FIND THE ODD ONE OUT GIVING REASON
1. ®@ld, silver, irm.
2. Distilledwater, salt solutm, acid.
3. Sulghuric acid, sodiumhydro axdde, distilled water.
4. Electroplating, electrolysis, hydrolysis, refining of metal .
5. Salt water, tapwater, agpgper sulphate, distilled water.
6. Electrodes, cathode, anode, diode.

ANSWER KEY

® Fiin In TeE Branks :
1. Good 2. Free 3. Increase 4. Irons 5. Positive 6. Cathode 7. Cation 8. Electrochemistry 9. Electroplating
10. Electrical conductivity 11. acids, bases, salts 12. Bad 13. Good 14. reactions 15. Negative 16. Electroplating
17. Electrical, Thermal 18. Chemical 19. Gold sliver chromium 20. Salts 21. Electrolysis 22. Good
23. Electrolysis 24. Electrolysis 25. Cathode

@® WriTe TruE OrR FaLse For THE FOLLOWING :
1. T 2. T 3.T 4. T 5. F 6. F 7. F 8. F 9. T 10. T
11. F 12. T 13. T 14. T 15. T

@® MATCH THE FOLLOWING
@ @ —iv; B —1i; @Q—>il; O —>v; B —iil; B @ —»iv; B »v; O —i; O —1ii; B — iii;
© @®—-iv; ®—>1i; O —ii; O —>iid
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EXERCISE-3 FOR SCHOOL EXAM

SR A A A

[y
o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

»

P A L o o

11.
12.
13.
14.
15.
16.
17.
18.

SUBJECTIVE ANSWER TYPE QUESTIONS

SHORT ANSWER TYPE QUESTIONS

What do you call the liquids which conduct?

What do you call the liquids which do not conduct?

Name a liquid which conducts.

Nare a liquid which does not conduct.

Nare a metal which is used for electroplating.

Name the non-metal that is a good conductor of electricity.
What is the nae give to the positive electrode?

What is the name give to the negative electrode?

Name the gas that bums with 'pop' sound.

Give one exanple of a liquid that is a good conductor of electricity and name a liquid that is a poor conductor
of electricity and

Name the gases present inwater.  and

Neme the process by which water can be broken up into H, and O, by passing electricity.
Doall liquids coduct electricity?

What do you mean by electrolysis?

Distinguish between cathode and anode.

What is meant by an electrolytic solution?

What is acidulated water?

What do you mean by an electrolytic cell?

Distinguish between cathode and ancde.

What is meant by an electrolytic solution?

Answer THE Forrowine IN BRIEF

Distilled water does not conduct what we can do to meke it conducting.

When the free ends of a tester are placed in a liquid, the megnetic needle in it shows deflection. What can you
say about the canductivity of the liquid?

Wy firemen shut off the electricity comection of a house which has caught fire?

White deposite can be seen in oontainers used for storing water. Explain wiy these deposits occur.
What are anions and cations? Give exanples.

Wt is electrolysis? What is it useful in industry?

Defire the fallowing : (1) electralyte (i) eledtralysis (111) electroplating.

What are the use of electroplating?

Why do we get electric shock?

Apencil sharpened at both ends can be used as a conductor in laboratories. Why?

Wt is electrical conductivity?

We are advised to use nukdoer soled slippers while working with electrical goods. Why?

What do you mean by chemical effect of curent?

How can we get H, and O, from water?

Distinguish between electrolytes and non-electrolytes. Give exanples.

What is electrorefining? Briefly explain the process with the help of a labelled diagram.

What is electroplating?

What do you mean by an LED?
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Does pure water conduct electricity? If not, what can we do tomake it conducting?
TIs it safe for the electrician to carry aut electrical repairs cutdoors during heavy dowrpour? Explain.

Answer THE ForrowiNe IN APPROPIRATE DETAIL

Explain the electrolysis of water with the help of a labelled diagram. Also write the chemical reactions taking
place at the electrodes.

What is electroplating? What are the essential steps irvolved in the electroplating of an article? Draw a labelled
diagram to explain the process.

What do you understand by electrolysis? Briefly explain varicus terms irvolved in the process of electrolysis.
Briefly explain the applications of electroplating. Howwill you protect metals fram getting corroded?

Explain with the help of an experiment that electricity conducts through lemon juice.

Explain the electrolysis of water with the help of a labelled diagram. Also wire the chemical reactions taking
place at the electrodes.

What is electroplating? What are the essential steps irvolved in the electroplating of anarticle? Draw a labelled
diagram to explain the process.

What do you understand by electrolysis? Briefly explain varicus terms irvolved in the process of electrolysis.
Explain, with the help of a diagram, how electroplating of an doject is done:

A tester is used to check the oonduction of electricity through two liquids, lakeled Pard Q. it is fourd that the

megnetic needle of the tester defects by a small amount for anly liquid P. Which liquid is a better conductor of
electricity and wiy?
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EXERCISE-4 BASED ON NCERT

PP Pp N

d

PoF PP

b
L]

EacH QuesTioN 1 MaRrks

What are conductors?

Materials which allow electric current to flow through them are called conductors.

What are insulators?

Materials which do not allow electric current to flow through them are called insulators.

Is distilled water a caductor of an insulatar?

Distilled water is an insulator because there are rno salts dissolved in it.

Classify the following liquids into caductors ard insulators : lemm juice, distilled water, tapwater, milk.
Conductors : lemon juice, tap water.

TInsulatars : distilledwater, milk

Defire electroplating?

electroplating is the process of depositing a layer of any desived metal on another metallic doject by means of
Is air an insulator aor caductar of electricity?

Adr isan insulatar of electricity.

What is LED?

IED is light emitting dicde.

Nene the gases formed when electric current is passed in water containing a few drops of acid?

Hydrogen and Oxygen

What is CFL?

Campact Fluorescent lanmps.

What is an electric pen?

It is a device for writing an the surface with special corpounds and material using the electrical property of ians.
Eace QuesTioN 2 Marks

When the free ends of a tester are dipped into a solution, the magnetic needle shows deflection. Can you
explain the reason?

Yes, the solution does caxuct electricity. Conpass needle shows deflection due tomegretic effect of electric arrent.
Nene three liquids, which when tested in the marmer shown in figure, may causes the magnetic needle to deflect.

The conmpass needle will show deflection with tap water, lemon juice and sodium chloride solution.

Atester is used to check the caxduction of electricity through two 1iquids, labelled Aard B. It is fourd that the
Iulb of the tester glows brightly for liquids Awhile it glows very dimly for 1liquids B. You would aonclude that

1 LiguidA isbatter conductor then ligquid B.

Liquid B is a better conductor than liquid A.

Both liquids are equally conducting.

Conducting properties of liquids carmot be carpared in this memmer.
Liquid A is a better conductor of electricity because the ulb glows more in it.

e p e
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Does pure water conduct electricity? If not, what can we do to make it conducting?

As pure water is free of salts ard thus it is an insulator so to meke pure water condicting, we can add sare salts
aracidtoit.

In case of a fire, before the firamen use the water hoses, they shut off the main electrical supply for the area.
Explain wiy they do this.

Firvemen shut off the main electrical suply for the area because water is a good conductor of electricity and the
firemen can get electrocuted.

TIs it safe for the electrician to carry aut electrical repairs cutdoors during heavy dowrpour? Explain.

No, it isnot advisable for wiremen to carry aut electrical repairs during heavy dowrpour because water is a good
conductor of electricity and the person can get shock.

A child staying in a ccastal region tests the drinking water and also the seawater with his tester. He firds that the
compass needle deflects more in the case of seawater. Can you explain the reason?

The sea water amtains nore salts dissolved in it as canpared to the tap water. So, the deflection of the conpass
needle is more.

Paheli had heard that rairmater is as good as distilled water. So the collected sare rairwater in a clean glass
turbler and tested it using a tester. To her surprise the foud that the carpass needle showed deflection. What
could be the reasons?

The rairmater showed deflection with tester because it is not as pure as distilled water. Distilled water does not
have arty salts dissolved in it, but rain water may have sare impurities in it.

Wiy the ivon cans are electroplated with tin?

Tin is less reactive than iron. Thus food, stored in iron cans, is prevented frombeing spoilt by the iron by
electrplating it by tin.

What is the disadvantage of electroplating done in the factories?

The disposal of the used conducting solution is hazardous and can cause envirommental pollution. There are
specific disposal guidelines for enviramental protectian.

Eace QuestioN 3 Marks

The ulb does not glow in teh setup shownin figure. List the possible reasons. Explain your answer.

b

Tt carmot be said for sure that liquid does not aonduct electricity because :

8 may be the cells are weak

B  may be the current is so weak that it does not heat the filament of the bulb, so that it can glow.
How can you meke a tester for testing whether a given material is a conductor or an insulator?

A tester can be made by attaching one free end of the wire to a terminal of a battery and another wire from
other terminal of the battery to a bulb. The two free erds of wire are camected to the material to be tested.
Bulb

Mhaterial to be tested
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The bulb in the tester does not glow when current is passed through it. What can be the possible reasos for this?
The possible reasms for this are :

8 the comectios may be loose

D the bulb may be defective.

¢ the cells may be defective

The liquid is a conductor and the circuit is also conplete, but the bulb does not glow. Wiy?

The bulb does not glow even throuch the circuit is conplete because the current is too small. The filamen of the
bulb is heated due to current and then it glows.

If the axrrent in the circuit is smll, how canwe test its presence?

We can test the presence of the small current by using a IED instead of the bulb.

During electrolysis of water, why does hydrogen collect on cathode and axygen collect cn anode?

When electric current is passed in water hydrogen ions (H) move towards cathode and get collected over it.

Hydroxyl ions (OH ) move towards the anode and axygen is collected on it.

Give three applications of chemical effect of current.

(a) Electroplating (b) Refining of impure metals. (c) Refining of metal are for dotaining pure metal.

What is the dojective of electroplating?

8 Decoratio of articles by giving thema layer fore.g., silver plating an cutlery.

B Protection of the surface of bases metals which corrode for e.g., iron is plated with chromium.

¢ Irtifical jewellery isplatedwith silver ar gold.

Iran is a strong metal used for meking bridges. Can we do electroplating on it to protect is fram corrosion? Wiy?

We prefer not to do electroplating on iron used for bridges because it is very costly. Instead the iron canbe
galvanised or painted.

Which properties of chromiummeke it useful for electroplating on iron? Why we carmot meke the whole article
with chromium?

Chromium has a good shine, it resists scratches and is corrosion resistant. We cammot make the whole article
fram it because it is a very costly metal .

EacH QuesTioN 5 Marks

What is the basic principle of electric pen? Explain how it can be used for writing.

Electric charge an ians is used for writing with an electric pen.

Method :

1 Take a filter paper scaked in potassium icdide solution to which a pinch of starch is added.
i Place the filter paper cn ametal sheet.

f) Comect the negative terminal of battery to the metal sheet.

iy Write on the paper with the end of the wire comected to the positive terminal.

—IVetal sheet

~

~Filter paper

¥ 'Ihemtj.ngmarsmthepaper.'Itﬁ.sha;pensbecausethev&manentispassaithefionsaxeattxacted
to the metal sheet. The icdide ians (I') react with starch to tumm bilue black.
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Dinesh is wents to study the chemical effect of current at home. How can he do it?

Dinesh can study the chemical effect of current at hore very easily. Take two pieces of copper wire and iron
wire. Place them in fresh lemon fruit. Attach the free ends of the wires to a LED. LED glows showing the flow
of arrat.

Copper wire

lemon B Led

Tron wire
Give some uses of LED. How should LED be connected?

8 asimdicatars inelectrical gpliances.

D asapoint source of light in laser beam torches.

¢ LEDs emittingwhite light can be used instead of bulbs.

What is the difference between current flowing through metals and current flowing through 1iquids?

Inmetals electric arrrent is conducted by flow of electrans. in liquids, the novement of charged particles (ions)
carry current from anode to cathode terminals. Electrolytes conduct current at a slow rate than metals.
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EXERCISE-5 (COMPETITIVE EXAMINATION)
Tick (¥) the correct choice among the following :
Current is the flowof :
(@) Matter (B) Electrans (C) Protans (D) Charge
Tnelectrolytic solurians, carder of derce is :
(&) Protan (B) Electrm (C) Neutron D Im
Tsulatars :
(@) Caduct electricity (B) Dorot aonduct electricity
(C) Conduct electricity anly at low temperature (D) Conduct electricity at room temperature
Which of the following is an insulator?
(&) Wood B (C) Carbon D) Silver

10.

11.

12.

13.

14.

Inacell, electrons move fram :

(B) Positive electrode to negative electrode

(B) necptive electrode to positive electrode

(C) Both (&) ard (B)

(D) Electrons do not move and only negative charge moves from on place to another place
When an electron moves from negative electrode to positive electrode :

(B) Negative charge moves fromnegative electrode to positive electrode.

(B) Positive charge noves from positive electrode to negative electrode.

(C) No charge flows fram either electrode to other electrode.

(D) Both (B) and (B)
When the ends of metal wire are not comected to a battery :

(2) Electrans move fram positive electrode to negative electrode.

(B) Electrans move fram negative electrode to positive electrode.

(C) Electrons move in random directions

(D) Protons move in random direction in such a way that their net movement in a unit volure is zero.
Which of the following statements are true ?

(&) During electrolysis, dharge flows through electrolyte solution via electrans.

(B) The randomly moving electrons in a metal wire will start moving in a particular direction when a potential
eifference is goplied across it.

() Anegatively charged particle has higher electric potential than a positively charged particle
(D) Charge flows anly through negative charge carriers like electrons.

Acell cawerts :

(8) Electrical energy into chamical energy. (B) (hemical energy into electrical energy.
(C) Magretic energy into electrical energy. (D) Electrical energy into mechanical energy.
In electrolyte :

(3) Has positive charge (B) Has negative charge

(C) Should ke able to conduct dharge without dissociating (D) Should able to form positive and negative ions.
____present in the lemn juice acts as electrolyte :

(®) sulphuric acid (B) Nitricacid (Q) Hydrochlaric acid (D) Criticacid
Mnode is :

(&) Positively charged electrode (B) Negatively charged electrode

(C) Wire used to camect the electrodes (D) Electrolyte which coducts electricity
Cathode is

(B) Positively charged electrode (B) negatively charged electrade

(C) Apositively charged ion formed in the electrolyte (D) Anegatively charged ion formed in the electgrolyte
Copper electrode :

(B) Donates electrans to hydrogen ions (B) Accepts electrons from hydrogen ions
(C) Denctes electrans to sulphate ions (D) Accepts electrons from sulphate ians
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15. When coper rod donates electrons to hydrogen ions, it gains  charge.
(®) Rositive (B) Negative (C) No charge D) Can't say
16. Treelectrolyteindrycell is:
(A) Copper sulphate (B) Zinc sulphate (©) sulphuric acid (D) Ammonium chloride
17. Indrycell  actsaspositive terminal.
(8) Carbon rod (B) Manganese dioxide
(C) Manganese dioxide and powdered carbon (D) Metal cap on the carbon rod
18. The common dry cell produces a voltage of :
®) 1.5V (B) 30V (C) 60V (D) 3V
19. When electric current is flown through a conductor, sare amount of :
(2) Electrical energy is caverted into heat energy (B) Electrical energy is cawerted intomechanical energy
(C) Mechanical energy is cawerted into electrical energy (D) Heat energy is caverted into electrical energy
20. Nichrore is analloy made of :
(A) Nickel and chromium (B) Nitrogen and chromium
(C) Nitrogen, chlorine and chromium (D) Nickel, chromium and manganese
21. When current is passed through molten sodium chloride :
(A) Sodium is deposited at the positive electrode ard chlorine gas is formed at the negative electrode
(B) Sodium is evaporated and chloride ions are formed at the negative electrode.
(C) Scdium is deposite at the positive electrode and chlorine is deposited at the negative electrode
(D) Sodium is deposited at the negative electrode and the chlorine gas is formed at the positive electrode.
22. Splittinga copord using electricity is called :
®) Electrolysis (B) Electrolyte (© Electrddresis (D) None of these
23. Alulbinanelectric circuit glows due to :
(B) Megnetic effect of aurrent (B) Heating effect of current
(C) Chemical effect (D) Conduction of current
24. 1EDs are extensively used to replace bullbs because :
(@) Tt axsures less electricity (B) Have lager life
(C) Has more power (D) All of the above
25. TWhich of the following is a good-conductor of electricity?
(2) Teap water (B) Distilled water (C) Sea water (D) Rain water
26. A oarpass placed in an electric field wil be deflected due to :
(3) Heating effect of cuxrent (B) Magretic effect of current
(C) Conducting effect (D) Resistance of the needle to the electric field
27. The most camon industrial application of chemical effect of electric current is :
(@) Electroplating (B) Galvanising (C) Ancdising D) Electralysis
28. The process of depositing a layer of any desired metal an another material by passing electric current is called :
(®) Eledrolysis (B) Electroplating (C) Chromium plating (D) Galvanising
29. Tin cans, used for storing food are mede by electroplating :
(&) Chrare onto tin (B) Irmaito tin (O Tinaito irm (D) Chrome onto iron
30. Toprotect iron from corrosion ard rust, it is coatedby :
() Tin (B) Copper © zinc (D) Mercury
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. D D B A B D C B B D D A B A A
Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. D D A A A D A B D C B A B C C
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