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ler elders might have caulioned
you against touching an electrical
appliance with wet hands. But
do you know why Il Is dangerous Lo
totich an electrical appliance with wel
hands?

We have learnt earlier that the
malerials, which allow electric current
to pass through them. are good
conductors of electricity. On the other
hand, materials, which do not allow
electric current to pass through them
easlly, are poor conductors of electriclty.

In Class V1, we made a tester to test
whether a particular material allows the
electric current to pass through It ar noL.
Do you recall how the tester helped us
n deeiding that?

We found that metals such as copper
and alumintum conduct eleciricity
whereas matertals sueh as rubber,

Cuemicar EFFeECTS OF
EiLecTrRic CURRENT &

Fig.11.1 : Alesier
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plastie¢ and wood do not conduct
electricity. However, so far we have used
our tester to tesl materials which were
in solid state. But what about lgulids?
Do liquids also conduct electricity? Let
us {ind out.

ﬁ&m | and Boojiio want (o

remind your thal one
should not experiment
- with the electric supply
Trom the mains or a

gesierator or an lnverter.

Use pnly electric cells for £ A

all the activities suggested m
L} here. @

11.1 Do Liguids Conduct
Electricity?
To test whether a liquid allows electric

current to pass through it or noi, we
can nse the same tester (Fig, 1 1.1}
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However, replace the cell by a battery.
Also, before using the tesier we
should check whether it I1s working
or not.

Activity 11.1
Jotn the free ends of the tester

together for a moment. This
completes the cireuit of the tester
and the bulb should glow. However,
if the bulb does not glow, It means
that the tester s not working. Can_
you think of the posstble. ﬁmsma?'
Is It possible that the connections
are loose? Or, the bulbi s fused? Or.
your ¢ells are used up? Cheek that
allthztmmcﬁmsamﬂghhlrtﬁw
are, then replace the bulb with
anothier bulb, Now test if the tester
l&miﬂng or nnt. lf It 1s. m not (
ﬁmhaﬂls.

Now thal our tester is working. let
us use it to test the various lHguidds.

[(Caution: While checking Ljour fesier,
do nol foin {is _Jree erwds Jor mywe than
Jew seconds. Othenvise the cells of the
bailery will drain very quickdy.)

Activity 11.2
W‘;‘a rwm;n_;; e

mmmmm& nmsiuamﬂh'
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When the lquid between the two
ends of the tester allows the elec¢iric
current Lo pass, the circuil of the tester
becomes complete. The current flows In
the cireutl and the bulb glows. When
the Nquid does not allow the eleciric
current to pass. the cirentt of the tester
Is not complete and the bulb does not
glow.

In some situations even though the

liguid Is conductng, the bulb may not

glow, [t may have happened In
Activity 11.2. What can be the reason?

Do yvou remember why the bulb
glows when the electric current passes
through 1t? Due to the heating eftect
of current, the {llament of the bulb gets
heated to a high temperature and 1t
starts glowing. However, il the current
through a clreult = too weak, the
fiament does nol get heated
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suffictently and it does not glow. And
why Is the current in the ctreatl weak?
Well, though a material may conduct
electriclty, 1L may not conduct It as
easlly as a metal. As a result, the
cireu! of the tester may be complete
and yet the current through It may be
loo weak to make the bulb glow. Can
we make another tester which can
detect a weak current?

We can use another effect of an electric
current to make another kind of tester.
Do vou recall that electrie current
produces a magnetic effect? Whalt
happens to a compass needie kept nearby
when current flows in a wire? Even il
the current is small, the deflection of the
magnetic needle can be seen. Can we
make a tester using the magnetic
effect of currents? Let us find out in
Activity 11.3.

You may use an LED [Fig. 11.3] In
place ol the electric balb In the tester
of Fig. 11.2, LED glows sven when a
weak electrle eurrent flows through
It

There are fwn wires [called leads)
attached to-an LED, Onc lead is
slightly longer than -the othen
Remember that while connectng to
a eircult, the longer lead Is always
connected 1o the positive terminal of
the battery and the sharter lead 1s
connected to the negative terminal of
the battery.

I

Fig. 11.3 : LEDs

Activity 11.3

Take the MMMH.M-
‘matchbox. Wrap an electric wire a few
times around the tray. Mlace a small
compass needle Inside 1. Now
connect one free. dmti ufiﬁn wire (o
the tmnlﬂaluf& . Leave the

nthm‘erﬂﬁue.‘rhkuamﬂhnrmmdi
mmanﬁﬂnnnmu mf&emhm'

ﬁw ﬂm ends uli tl:w-.ftee!m* tn lemm-
from the lemon Juice, dip them in
water and then wipe them dry.
: it the activity with other lquids.
m&lwﬁpmwmm
honey. [Remember (o weash arsd s
oy the ends of lester wler festing
ot liguid), In each case observe
whether the magnetic needle al‘msk
deflection or not. Record your
: vations in Table 11.1.
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Table 11.1 : Good/Poor Conducting Liquids

S.No.| Material Compass Needle Shows Good Conductor/
Deflection Yes/No Poor Conductior
l. Lemon julce Yes Good Conductor
2. Vinegar
3. Tap Water
4. Vedgetable oll
a. Milk
5. Honey
B,
B.
10.

From Table 11.1, we find that some
liquids are good conductors ol electriclty
and some are poor conductors.

When the free ends of the
tester do not touch: ﬁﬂ[,
~ other. there is an alr gap
between them. ’thetl“:k‘rm
that alr is a poor conductor ol
vlectricity. Eutahchasa!mrmd
.mmuunngugjimmg. an eleciric
current passes through alr. She
wonders If alr 1s tndeed & poor
amuiudmundﬂ&ﬂmdtﬂm
mmmakmﬁnqhunskwhﬂﬂﬁr

Actaally, under certialn conditions
most materials can conduct. That 1s why
it is preferable to classify materials as
good conductors and poor conduclors
instead of classifying as conductors and
insulators.

We have tested the conduction of
electricity through tap water. Let us now
test the conduction of electricity through
distilled water:

A;ctwlty 114

F!_’nh-almﬁt two teaspoonfuls of
distilled water In a clean and dry
rubber cap of a bottie. Tou
y abtain distilled ualer from gour
"\ school sclence lab, You mmy also get
distilled water from a medical stone
o adoioror aonursel, Use the tester
to test whether distilled water
nun:hmlhe]enhiﬂty or not. What do-
you flnd? Does distilled water
muﬁuetglzcuﬂetﬁ'? Now dissolve &
pinch of common salt in distilled
water. Again test. Whal do you
conclude this tme?

When sall is dissolved In distilled
wialer, we obtain salt solutlon. This is a
conductor of electricity.

The water that we get from sources
such as taps, hand pumps. wells and
ponds Is not pure. |{ may contaln
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several salts dissolved In If. Small
amounts of mineral salts are naturally
present in It. This water Is thus a good
conductor of electricity. On the other
hand, distilled water 1s free of salts and
is a poor conductor.

amounis of mineral salls
present paturally In walter are
beneliclal for human health.
However, these salts make water
agmdmm‘iucmn So, we should
never handle electrical
applances with wet hands or
while standing on a wet foor.

We have found thai common salt,
when dissolved in distilled water, makes
it a good conductor. What are the other
substances which, when dissolved In
distilled water, make it conducting? Lel
us find out.

Caution: Do the next activity under the
supervision of your teacher/parent or
some elderlv person. because the use of
acld 1s involved In 1L

Activity 11.5
']hlmﬂ:rmﬂmnpimﬂﬂm

Most liquids that conduct electricity
are solutions of acids; bases and salis.

When an electric current flows
through a conducting solutton, does 1L
produce an effect on the solution?

11.2 Chemical Effects of
Electric Current

In Class VII. we have learnt some eflects
of electric current. Can you list these
effects? What eflect does the current
progduce when 1t flows through a
conducting solution? Let us find out.

Activity 11.6

mepmcmm&' arefully from
two dlmrﬂ@eﬂﬁs. Cle&n thﬂr'

Fig.11.5 *Ihmﬂngmﬂmgﬁmmr

SoENE
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carbion rods, Yo may lake (izo fron
nails about 6 om fang-i Pour a
mpﬁ:l of water o a ﬁm}ym
bowl. Add a
fewdrqﬂnfhmmjulmtuwatﬁrm:
make It more conducting, Now
tmmerse the electrodes tn this
solution. Make sure that the metal
n@aﬂmemmﬂaﬂemldﬂe
the water. Wait for 3-4 minutes.
Observe the electrodes carefully. Do
you notice any gas bubbles near the
electrodes? Can we call the ch
taking place in the solution a
chemical change? Recall the
ﬂaﬂnlﬂnmut‘asnhemlmlmthul
you leamni in Class VI

In 1800, & British chemnsist, William
Nicholson [1753-1815), Had shown
that 1f electrodes
were fmmersed
in water, and a
current was passed,
bubbles of oxygen
and hydrogen wers
produced. Oxygon
bubbles  formed
on the electrode
connected to the positive terminal of
the battery and hydrogen bubbles
formed an the other electrode.

The passage ol an electric current
through a conducting solution ¢auses
chemiteal reactions. As-a result, bubbles
of a gas may be formed on the electrodes.
Deposits of metal may be seen on
electrodes. Changes of colour of
solutions may occur, The reaction would
depend on what salution and electrodes
are used. These are some ol the chemical
effects of the eleciric current.

Boojhp decided to test
whether some frulis and
vegetables also conduct
clectrioity or not, He cut
a potale Inio two halves and
inseried the copper wires of a tester
into it. Just then his mother cialled
him and he forgot to take out the
wires of the tester inserted into the
potato. When he came back after
hallian hour, hie noticed that there
was i greenish blue spol on the
potato around one wire whereas
there was no such Spot I::dund the
other wire {Fig. 11.6)¢

Fig. n.s-:wagpqu

He was surprised . with this
observation and dlong witly Pahell
repeated this activity inany Hmes. They
found that It was always the wire
connected 1o the positive terminial,
which had n greenish bhue spot around
it. They felt that this discovery was very
useful because it could be used for
Identifying the positive terminal of a
cell or a baitery concealéd In & box.
Thty decided 1o report thetr finding (o
a children’s magazine.

Remember that Boolho set out to
test whether potato: conducted

Cmzapear Ervects of ExecTric CrumEsT |
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electricily or not. What he found was
that current produced a chemical
effect 11 the potato. To him this was
very excliing. In fact, this Is how
sclence sometimes works. You are
looking for spmething and yon
discover something else. Many
Important discoveries have been
made In this manner

11.3 Electroplating

You know that a brand new bicycle has
shiny handlebar and wheel rims.
However, I these are accldentally
scratched. the shiny coating comes off
reveallng a nol so shiny surtace beneath.
You might have also seen women using
omaments, which appear to be made ot
gold. However, with repealed use, the
gold coating wears off, revealing siiver or
some other metal beneath.

In both these cases, a metal has a
coating of another metal. Do you wonder
how a layer of one metal ean be
deposited on top of another? Well. let
us iry dong i ourselves.

ﬂctiﬁty 11.7

mmpger plntmu[uﬁzu
10 em x 4 em. Takeiﬁpniﬂot‘

wamr and :hy l:hm cmmﬁ the
CﬂPPm']i‘l&tt!i to the terminals of a
battery and immerse them in

sulphate solutton (Fig. 11.7).

Fig.11.7 : A simple cirouit s}mnmrg-.-
electroplating '

Aﬁ@w the Ement rnr:

Aﬁmrdnh:gtheeimtmpl&tmg
activity, Pehell In

the electrodes and. mpmtnd
the activity. What do you think
she wuulduhaﬁwﬂm tme?

When electric current Is passed
through the copper sulphate solution,
copper sulphate dissoclales into
copper and sulphate. The free copper
gets drawn to the elecirode connected
to the negative terminal ol the battery
and gets deposiled on 1. Bul whal
about the loss of copper from the
salution?

From the other electrode, a copper
plate, an equal amount of copper geis
dissolved In the solution. Thus. the
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loss of copper from the solutlon is
restored and the process continues.
This means that copper gets
transferred from one eleclirode to the
other.

‘Boojho could get only one
copper plate. So he
performed Activity 11. ?h}
cormecting a carbon rod 1o
place of the copper plate
whichwm cannected to
the regative erminal of
the battery. I:lcmmmﬂ&d
in obtalning a coating of
“HppET on carbon rod,

The process of depositing a layer of
any destred metal on another material
by means of electricity is called
electroplating. It s one ol the most
common applications of chemical eflects
of electric current.

Electroplating 1s a very useful
process. I Is widely used in indusiry
for coating metal objects with a thin
layer of a different metal (F1g.11.8). The
layer of metal depostied has some
desired property, which the metal of the
object lacks. For example, chromfum
plating Is done on many oblects such
as car parts. bath taps, kitchen gas
burners, bleyele handlebars, wheel ims
and many others.

Chromium has a shiny appearance.
It does not corrode. It resists scratches.
However, chromium s expensive and i
may not be economical to make the
whole object out of chromium. So the
object 15 made Irom a cheaper metal and
orily a coating of chromium over il Is
depostted, Jewellery makers electroplate

Fig. 11.8: Some electroploted objects

silver and gold on less expenstve melals.
These ornaments have the appearance
of silver or gold but are much less
expensive.

Tin cans. used for storing food. are
made by electroplating tin onto fron. Tin
Is less reactive than lron. Thus, food
dees not came into contact with tron and
Is protected from getting spollt.

Iron 1s used In brildges and
automobiles to provide strength.
However, iron tends to corrode and rust.
So, a coating of zine Is depostied on lron
to protect it from corrosion and
[ormation of rusl.

In the electroplating factories the
disposal of the used conducting
solution Is a major concern, It is a
polluting waste and there are specific
disposal guldelines to protect the
environment,
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= Some lguids are good conductons of electricily
und Some 4re poor conduciors.
Most lquids that conduet eléciriolly are
solutions of aokds. bases and saius.
The passige ol an clectrie cument thongh
pondictm i crises dliemical reactions,
The resulting cifects are called chemieal effects
ol earrents,
S The process of depositing a Eyver of any destred
metal on anpther materiil, by means of
shestricy. \seasied lectropiating. K}

L)

(1)

o

Exercises
I, Flm the blimks.

(@l  Most Bgaids that condoct electriclly are solations of
ard

fb) The passage ol an eleelric current through & solullon canses
clieets.

(el 1i you pass eurrent through copper sulphate solation, copper gets.
deposited on the phite conneeded to the terminal of the
latlery. '

(f) The process of depostting a layer ol any destred metal on another
malerial by means of electricily s called

2, When the (ree etids of o lester are dipped milb 3 solutton. e magnetlc
necille shows defleetion. Can you explain the reison?

3. Name three Hguids, which
when testsd i the manner
shown th FI1g.11.9, may-
st e mignelic peedic
to deflect

Fig-11.9

«.m—_-d__ 3

02438



4.

1.
12,

The bulb does nol glow i Lhe setup shown in Flg.1 110, List thie pessible
repsons. Expialn your answer.

@
l i

ﬁgilldjo

A teslers Is used 1o clieck e conduction ol eleetriclty through o Hgulds.
kabeled Aaned T 0L 1S found [hal the bulb ol the Lester glows Brighidly for
Hepend A while #t glows very dimly for Hghatd B, You wonld conclude thal
(1 Hgesd Ats a better conduetor thag gad B,
() Dguid B s a belier conductorthan pnd AL
) ol Bgulds e ecqgually eondiciing,
vi  conducting properites of Bguid campol be comgired o this manner

Does pure waler conduct clemricly? I nol. what can we do o make 1t
eedue trg?

In case of a fire, betore the Uremen use the waler hoses. they shut olf Lhe
maiin clectrica! supply for the arct, Explam why they do this.

A child staying in a coasial region tests the drinking waler amd aiso the
seawaler wilh hus lester: Fle (nds that the compass needle dellects morne
i the casé of seawater, Cali you explatn the reason?

Is 11 siele for the electrckm (o cammy oul elecitieal tepairs ontdoors during
heavy downpour? Explatn.

ahedl lmd heard hal ralnweler 8 a8 good as distiled wales, So shie
colleeied some mlitwaler tnea clean glass lumbler ard tesied 1 using a
tester. To her surprise she jound thal (he compass necdle showed
deflection. Whiat could be the reasons?

Pregare a lisi ol objects around you thal are cleetroplated.

The process thal you saw i Activity 11,7 1s used for punlicalion of copper.
A thin plate of poure copper and a thick md ol impiire copper are used as
cleciroles. Copper from tmpore rod te soughl o be trnsiered (o the Hin
ropper plate. Which clectrode should be attached {o the positive terminal
of {he battery and why? '

s of ELECTRIC CIRRENT |
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Extended Learning — Activities and Projects

ii.

Test e condicton ol eleelrieity tirough varlous [Fulls arid
viegelzables, Display vour resull in 3 abalar lorm.

Repeat Activity 11.7 with a zine plate o plice ol the copper plaie
connecied to the negalive termdnal of the battery. Now replace zine
plale will sonye olher melallie objeel and agila repeal e activily.
Which melal gels deposiied over which ollier metal'? Disouss your
fAndings with your friends.

Find out If there 15 a comimereial electroplating unil i your [owrL
Whal obijects are cleciroplaled there and lor whal purpese? (Tlie
process of electroplating in A commeretal unil s much more complex
than what we did tn Activity 11.7). Find oui how they dispose off the
cliepileals hey discard.

Imigine that you are an 'enf{reprencur and have been provided a
loam by a bank (o sef up o small electroplabing unttc What object
windd vou Hke (o eleciroplate and orwhat purpose? (Look up the
mesng ol erirepreacns I dellonary).

find oul the healllh voncerns assotlaled wilth chrominm
electrophiling. How are peaple Wrying (o resotve Hhem?

You can maike a fun pen lor yoursell. Take a conducting metal plate
antl spread a molst paste of potissiom lodide and starch. Conmect
the plale (o a batlery as shown 1o Flg. 11.1). Now using the free
end of the-wire, wrile a few lellers on the paste, What do you sec?

[ ——

Fig. 11.11
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For more Informialon on this topic visit:
o glectrontes. howsiufworks comTed i

Did You Enow?

LEDs [Light Emitting Diodes) are available in
many colours such as red. green, yellow, blue,
white and are Increasingly belng used for many
applications, for example in traflic signal lghts.
LEDs are increasingly being used for lighting. A
cluster of white LEDs grouped together forms a
LED light soumce. LED lght sources consume
less electricity and have longer lifetime than
light bulbs and fluorescent tubes. Hence these
are gradually becoming the prelerred llghting
SOUICE,
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