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Ðdm| H$s {dÚwV MmbH$Vm
AÜ¶m¶

9

{MÌMÌMÌMÌMÌ-1 : nXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$Vm
H$m H$m H$m H$m H$m ú∫yqmú∫yqmú∫yqmú∫yqmú∫yqm

Mm~r H$mo Iwbr AdñWm _| a{IE& Amn XoImoJo
{H$ ~ë~ Ob CR>Vm h¡& A~ Mm~r ({nZ) Ho$
ñWmZ na H$sbo H$mo a[IE& Š`m A~ ~ë~ OboJm&

Bgr {H«$`m H$mo AbJ-AbJ nXmWm}>>>>± Ho$ gmW
XmohamB©E O¡go H$mJO H$s nÅ>r, Mm°H$ H$m Qw>H$‹S>m, nò
nXmW© dmbr ñQ́>m, ßbm{ñQ>H$ H$m Qw>H$‹S>m, nona {Šbn,
a~a Am{X.

ZmoQ> H$s{OE H$s àË òH$ {ñW{V _| ~ëb
OboJm ̀ m Zht& AmnHo$ {ZarjU H$mo gm[aUr-1  _|
{b[IE&

H$^r-H$^r h_ g_mMmam| _| gwZVo ahVo h¢ {H$
{H$gmZm| H$mo nmZr H$s _moQ>a MbmVo g_` {~Obr
H$m PQ>H$m bJm Š`m|{H$ CÝhmooZo Jrbo hmWm| go {ñdM
H$mo Mmby {H$`m Wm& Š`m Amn BgH$m H$maU OmZVo
h¢?

h_mao ~wOyJ© h_| nmZr _| Sy>~o {dÚwV hrQ>a
H$mo hmW bJmZo go gmdYmZ H$aVo h¢& do h_| Cggo
Xÿa ahZo Ho$ {bE Š`m| H$hVo h¢? {dÚwV Ymam Ho$
àdmh H$m nmZr Ho$ gmW Š`m g§~§Y hmoVm h¡&

h_Zo {nN>bo AÜ`m` _| OmZm Wm {H$ {dÚwV
Ymam H$m g§dhZ Hw$N> YmVw O¡go Vm§~m Eë ẁ{_{Z`_
_| go gabVm go hmo gH$Vm h¡& Š`m Amn Hw$N> Am¡a
YmVwAm| Ho$ Zm_ ~Vm gH$Vo h¢ Omo {dÚwV MmbH$
h¡? M{bE h_ Bg {H«$`m Ûmam OmZ|Jo&

{H«$`m H$bmn{H«$`m H$bmn{H«$`m H$bmn{H«$`m H$bmn{H«$`m H$bmn-1

nXmWm] H$m n[ajU Omo {dÚwV Ymam H$mo àdm{hV
H$aZo _| ghm`H$ hmoVo h¢&

EH$ Q>mM© ~ë~ ̀ m Led Light Emitting
Diode), EH$ ewîH$gob, bH$‹S>r H$m V»Vm, Xmo
S´>mB§J {nZ, H$n‹S>o H$s {nZ Mm~r VWm Vma H$m
Qw>H$‹S>m Cgo {MÌ _| Xem©̀ o AZwgma ì`d{ñWV H$s{OE&
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120 Ðdm| H$s {dÚwV MmbH$Vm

Ü`mZ Xr{OE àË òH$ n[a{ñW{V _| ~ë~ H$mo
A[YH$ g_` VH$ _V ObZo X|§ {Oggo ewîH$ gob
H$s j_Vm H$mo A[YH$ Xoa VH$ ~ZmE aI gHo$&

Cn¶©wŠV {H«$`m go `h {gÕ hmoVo h¡ Omo
nXmW© {dÚwn àdm{hV H$aVo h¢ CÝh| {dÚwV gwMmbH$
H$hVo h¢&

gmYmaUV`m  g^r YmVwE§± {dÚwV H$s gwMmbH$
hmoVr h¡& Bgr àH$ma Omo nXmW© {dÚwn àdm{hV
Zht H$aVo CÝh| Hw$MmbH$ nXmW© H$hVo h¢&

 gmo{ME-MMm© H$s{OE

Š`m| Hw$N> nXmW© {dÚwV Ymam H$mo àdm{hV H$aVo
h¢ Hw$N> Zht H$aVo Š`m|?

{dÚwV MmbH$Vm nXmWm] H$mo JwU Y_© hmoVm
h¡& h_ CZ nXmWm] H$mo gwMmbH$ H$hVo h¢ Omo
{dÚwV Ymam H$mo gabVm go àdm{hV H$aVo h¢&

gmaUr-1

 H«$.g§. [^ÝZ àH$ma $nXmW© $~ëb OboJm $gwMmbH$/  $Hw$MmbH$
$H$s dñVwE± $hm±/$Zhr

1 $$$$$H$rbm bmohm hm± gwMmbH$

2 aã~a  aã~a Zht Hw$MmbH$

Ðdm| H$s {dÚwV MmbH$Vm

{H«$`m-H$bmn-1 _| h_Zo Hw$N> dñVwE± O¡go
H$sbm, H$mJO H$s nÅ>r, Mm°H$ nrg Am{X H$s
{dÚwV MmbH$Vm H$m n[ajU {H$`m Wm& ò g^r
R>mog dñVwE± h¢ Ðdm| Ho$ ~mao _| Amn Š`m H$h|Jo& Š`m
Ðd nXmW© {dÚwV Ymam H$mo àdm{hV H$aVo h¢?

M{bE A~ h_ A¡a EH$ {H«$`m Ûmam Bg
~mV H$m nVm bJmE§Jo {H$ Š`m Ðd  nXmW© {dÚwV
Ymam H$mo àdm{hV H$aVo h¢ `m Zht&

{H«$`mH$bmn-2

Ðdm| H$s {dÚwV MmbH$Vm H$m narjU

Ðdm| H$s {dÚwV MmbH$Vm H$m n[ajU EH$
boS>, ewîH$ gob, YmVw H$s {nZ aã~a, T>ŠH$Z Omo
B§OoŠeZ ~moVb na bJm hmoVm h¡, {dÚwV Vma H$mo
br{OE& CÝh| {MÌ-2 _| {XIm ò AZwgma ì`d{ñWV
H$s{OE&
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boS>

gob

a~a T>ŠH$Z _| AbJ-AbJ Ðdm| H$mo S>m[bE&
EH$ Ho$ ~mX EH$ Ðdm| H$mo S>mbH$a boS> H$m narjU
H$s{OE& Amg{dV nmZr go à`moJ ewê$ H$s{OE&
(Amn Amg{dV nmZr ~¡Q>ar H$s XþH$mZ `m {H$gr
_o[S>H$b XþH$mZ go bo gH$Vo h¢) aã~a T>ŠH$Z _|
CVZm Amg{dV nmZr S>m{bE  {Oggo XmoZm| {nZm|
_| g§nH©$ ~Z OmE& A~ boS> àH$m[eV hþAm Zht
CgH$s Om±M H$s{OE&

A~ nrZo H$m nmZr boH$a Cgr {H«$`m H$mo
XmohamB©E& Bg {H«$`m H$mo Zm[a`b Vob, Ho$amo{gZ,
Zt~y nmZr, dZñn{V Vob VWm eŠH$a Ho$ Kmob Ho$
gmW H$s{OE& ha EH$ Ðd Ho$ narjU Ho$ ~mX
T>ŠH$Z H$mo nm|N> H$a AÀN>r Vah go gyIm br{OE&
ha EH$ {ñW{V Ho$ {ZarjU H$mo gmaUr-2 _| {b[IE&

Bg {ZarjU go `h nVm MbVm bJmBE {H$
H$m¡Z-go Ðd {dÚwV gwMmbH$ h¡ VWm H$m¡Z go
Hw$MmbH$ h¡ gmaUr-2 _| Bgo ZmoQ> H$s{OE&

{MÌ…2  Ðdmo§ H$s {dÚwV MmbH$Vm H$m n[ajU

Xmo {nZm| H$mo a~a T>ŠH$Z _| bJmBE CZHo$
~rM {~ëHw$b H$_ AÝVa (bJ^J 2 {_._r.)
hmoZm Mm[hE {Ogo do EH$ Xÿgao Ho$ nmg hmo bo{H$Z
EH$ Xÿgao H$mo ñne© Z H$a gHo$&

O~ {nZm| _| Hw$N> A§Va hmo Vmo boS> àH$m[eV
Zhr hmoVm h¡&

A~ {nZm| Ho$ {ZMbo {gam| H$mo Hw$N> jUm| Ho$
{bE EH$ Xÿgao go Omo‹S> Xr{Oo VWm boS> àH$m[eV
hmoVr h¡ `m Zht BgH$m {ZarjU H$s{OE& O¡go hr
h_ {nZm| H$mo AbJ H$a|Jo X~ boS> àH$m[eV Zht
hmoJm ̀ hr Bg narjU  H$m gmYZ ~ZoJr& Bgr H$mo
h_ Ðdm| Ho$ narjU Ho$ {bE Cn`moJ H$a gH$Vo h¢&

aã~a
  H$¡n

{b{ŠdS>

gmaUr- 2

H«$.g§. Ðd nXmW© boS> àH$m[eV gwMmbH$/Hw$MmbH$
hm±/Zht

1 Amg{dV Ob Zht H$w$MmbH$
2 nrZo H$m nmZr
3 Zm[a`b nmZr
4 Zt~y nmZr
5 {dZoJa
6 Ho$amo{gZ ({_Q²>Q>r H$m Vob)
7 dZñn{V Vob
8 eŠH$a H$m Kmob
9
10

A
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122 Ðdm| H$s {dÚwV MmbH$Vm

Bg gmaUr Ho$ ~mao _| {dMma H$a|Jo&
z g^r {ñW{V`m| _| boS> àH$m[eV Š`mo§ Zht

hmoVm h¡? ̀ m boS> g^r {ñW{V`m| _| AàH$m[eV
Š`mo| Zhr hmoVm h¡?

{H«$`m _| h_Zo ~Vm`m {H$ O~ dñVwAm| _|
{dÚwV Ymam àdm{hV hmoVr h¡ V^r ~ë~ àH$m[eV
hmoVm h¡& Cgr àH$ma h H$h gH$Vo h¢ {H$ O~ XmoZm|
{nZm| Ho$ ~rM H$m Ðd nXmW© {dÚwV Ymam H$mo
àdm{hV H$aVm h¡ V^r boS> àH$m[eV hmoVm h¡&

Xÿgar Amoa O~ Ðd nXmW© `{X {dÚwV Ymam
H$mo àdm{hV Zht H$aVo h¢ V~ n[anW AnyU© hmoVm
h¡ Bg{bE boS> àH$m[eV Zht hmo gH$Vm h¡&

Bg{bE Hw$N> Ðd nXmW© {dÚwV Ho$ gwMmbH$
hmoVo h¢ VWm Hw$N> Hw$MmbH$ hmoVo h¢&

gmaUr-2 {dÚwV gwMmbH$m| H$s Vm{bH$m ~ZmBE

CnamoŠV {H«$`m go AmnZo XoIm {H$ {OZ
n[a{ñW{V`m| _| boS> àH$m[eV hmoVm h¡ Cg_| CgH$s
Vrd«Vm EH$ g_mZ Zht hmoVr h¡& H$^r-H$^r CgH$s
Xr{ßV _§X hmo OmVr h¡& Eogm Š`m| hmoVm h¡?

boS> Ho$ àH$me H$s Vrd«Vm n[anW go {dÚwV
Ymam Ho$ àdmh na {Z ©̂a H$aVr h¡& YmVw H$s Vah
Ðd {dÚwV Ymam H$mo gabVm go àdm{hV Zht H$aVo
h¢& Bgr H$maUde n[anW nyU© hmoZo na ^r Ymam
H$s jrUVm na ^r boS> àH$m[eV hmoVo h¢&

Hw$N> Ðdm| Ho$ [df` _| àH$me H$s Vrd«Vm
Xÿgao Ðdm| H$s Anojm H$_ hmoVr h¡&

Š`m Amn OmZVo h¢?

narjU _| h_Zo ~ëb Ho$ ñWmZ na boS>
H$m à`moJ Š`m| {H$`m? boS> {dÚwV Ho$ jrU
àdmh go ^r àH$m[eV hmo gH$Vm h¡ Bg{bE
{dÚwV àdmh Ho$ narjU _| BgH$m A[YH$Va
Cn`moJ hmoVm h¡&

Š`m|{H$ boS> n[anW _| {dÚwV jrU àdmh go
^r àH$m[eV hmoVo h¢ CZH$m Cn`moJ {dÚwV gyMH$
Ho$ ê$n _| _mo~mB©b \$moZ, Q>obr{dOZ, Q́>§mg\$m_©a
Am[X _| CZH$s H$m ©̀j_Vm H$mo Xem©Zo Ho$ {bE
{H$`m OmVm h¡&

boS> _| OñVo H$s Xmo Vma| Ow‹S>r hmoVr h¡& EH$
OñVm Xÿgao go bå~m hmoVm h¡ {MÌ-3 H$mo Xo{IE&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-3 (boS> boS> boS> boS> boS> )

O~ boS> H$mo n[anW go Omo‹S>m OmVm h¡ Xmo
bå~o OñVo H$mo ~¡Q>ar Ho$ YZmË_H$ N>moa go VWm
N>moQ>o OñVo H$mo ~¡Q>ar Ho$ F$UmË_H$ N>moa go Omo‹S>m
OmVm h¡&
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{_bmBE& Xÿgao nmÌ _| H$mna gë\o$Q> VWm Vrgao
nmÌ _| Zt~y H$m ag {_bmBE&

Xÿgar {H«$`m _| {Og n[ajH$ H$m Cnm òJ
{H$`m J`m Wm Cgr go `h {H«$`m ^r XmohamB©E&
AmnHo$ {ZarjU H$mo gm[aU-3 _| ZmoQ> H$s{OE&

(gmdYmZr go n[aajH$ Ho$ {nZm| H$mo ha EH$
Ðd n[ajU Ho$ ~mX AÀN>r Vah go YmoH$a gwIm
br{OE)

gmaUr- 3
H«$.g§. nXmW©                           boS> àH$m[eV hmoVm h¡? gwMmbH$/Hw$MmbH$

           hm±/Zht
1 Amg{dV nmZr             Zht           Hw$MmbH$
2 Amg{dV nmZr + Z_H$
3 Amg{dV nmZr + CuSO4

4 Amg{dV nmZr + Zt~y H$m ag

gmaUr-3 go h_ Š`m {ZîH$f© {ZH$mb|Jo&
Amg{dV nmZr {dÚwV Ymam H$mo àdm{hV Zht
H$aVo h¡& Amg{dV nmZr {dÚwV H$m Hw$MmbH$
hmoVm h¡& bo{H$Z O~ nmZr _§o Z_H$ `m Aåbr`
nXmW© {_bmVo h¢ Vmo do {dÚwV Ymam H$mo àdm{hV
H$aVo h¢ VWm {dÚwV Ho$ gwMmbH$ ~Z OmVo h¢&

Zb, h¢ÊS> nån, Hw$E± VWm Vmbm~m| go {b`m
J`m nmZr Amg{dV Ob Ho$ g_mZ nyU© ewÕ Zht
hmoVm h¡& Cg_| I{ZO VWm Z_H$ H$s Hw$N> _mÌm
Kwbr hmoVr h¡& BZ_| go Hw$N> I{ZO bdU h_mao
ñdmñÏ` Ho$ {bE ghm`H$ hmoVo h¢& `h nmZr
{dÚwV Ymam H$m gwMmbH$ hmoVm h¡&

Xÿgar Amoa Amg{dV nmZr I[ZO bdU VWm
Aåbm| go _wŠV hmoVm h¡& Bg{bE dh {dÚwV H$m
Hw$MmbH$ ~Z OmVm h¡&
z Š`m A~ AmnH$mo nVm Mbm {H$ Jrbo hmWm| go

{dÚwV CnH$aUm| H$mo Š`m| Zht Ny>Zm Mm[hE?

Z_H$ Kwbm hþAm nmZr {dÚwV H$m gwMmbH$
hmoVm h¡ VWm h_mao Kam| _| Cn`moJr {dÚwV CnH$aUm|
_| {dÚwV àdmh ~hþV A[YH$ hmoVm h¡ Bg{bE
H$^r ^r Jrbo hmWm| go Zht Ny>Zm Mm[hE&

Cnar {H«$`m _| nmZr O¡go hr Aåb, jma
VWm bdUr` Ðd nXmW© ^r {dÚwV MmbH$ hmoVo
h¢&

Ðd nXmW© {dÚwV dmhH$ H$~ ~ZVo h¢?
{nN>br {H«$`m _| h_Zo XoIm {H$ Amg{dV

nmZr {dÚwV dmhH$ Zht hmoVr h¡& Š`m h_ Amg{dV
nmZr O¡go {dÚwV Ho$ Hw$MmbH$ ~Zm gH$Vo h¢?
M{bE h_ à`ËZ H$a|Jo&

{H«$̀ m H$bmn-3
L¬zMb~Áz¬ÁFb ™ı uƒ˘Ïo N˛Á ÃÊYÁ¬å

VrZ {d[^ÝZ nmÌm| _| g_mZ _mÌm _| Amg{dV
nmZr br{OE& CZ_| go nhbo nmÌ _| Wmo‹S>m Z_H$
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LED

$$$$${dÚwV Ymam na amgm`{ZH$ à^md

Š`m {d[^ÝZ àH$ma Ho$ bdUr` VWm Am{åbH$
Kmob {dÚwV dmhH$ hmoVo h¢? g{ãO`m| VVm \$bm| Ho$
~mao _| Amn Š`m H$h|Jo? M{bE nVm bJm |̀Jo&

{H«$̀ mH$bmn- 4

Amby _| {dÚwV Ymam àdmh H$m narjU

EH$ Amby boH$a Cgo Xmo g_mZ ^mJm| _|
H$mQ>mo& boS> ~ë~ go Q>oñQ>a (narjH$) H$m {Z_m©U
H$amo& narjH$ Ho$ Xmo Vm±~o H$s Vmam| H$mo Amby _|
bJmB©E& {MÌ-4 _| Xemm©̀ o AZwgma CZ_| 1 go._r.
H$m AÝVa hmoZm Mm[hE&

{MÌ{MÌ{MÌ{MÌ{MÌ- 4

z  Š`m boS> àH$m[eV hmoVm h¡?
CZ Vmam| H$mo 20 go 30 {_ZQ> VH$ d¡go hr a[IE&

z Ambw H$s Cnar YamVb na Amn Š`m XoI|Jo?

Amby na Hw$N> hao Zrbo XmJ {XImB© n‹S>|Jo
{Og_| ~¡Q>ar H$m YZmË_H$ N>moa Ow‹S>m hþAm h¡&
{Og ^mJ _| F$UmË_H$ N>moa bJm hmoVm h¡ Cg na
H$moB© XmJ Zht {XImB© X|Jo& ̀ o hao Zrbo XmJ Amby _|
hmodo dmbo agm`{ZH$ {H«$`m Ho$ H$maU ~ZVo h¢&
z Bg n[adV©Z H$m Š`m HmaU hmo gH$Vm h¡?
z Š`m Xÿgao g{ãO`m± ^r Bg à^md H$mo àX[e©V

H$aVo h¢?

Bg {H«$`m H$mo Xygar g{ãO §̀m O¡go JmOa,
eŠH$aH§$X, H$H$‹S>r, _ybr, ~¢JZ VWm aVmby Ho$
gmW XmohamBE&

 gmo{ME-MMm© H$s{OE

`{X H$moB© ~¡Q>ar EH$ ~Šgo _| ~§X h¡ VWm
XmoZm| Vma Xmo {N>Ðm| go ~mha {ZH$mbo J`o hmo
Vmo Š`m CgHo$ YZmJ«Vm VWm F$UmJ«Vm H$mo
nhMmZ gH$Vo h¢&

{dÚwVr` gob

D$nar g^r {H«$`mAm| _| ewî H$ gob go ~Zr
~¡Q>ar H$m Cn`moJ {H$`m J`m h¡& h_Zo {nN>br
H$jmAm| _| ewîH$ gob Ho$ ~mao _| AÜ``Z {H$`m
Wm&

z  Š`m Amn {dÚwV Ymam H$mo Xÿgar {d[Y`m| _|
{Z{_©V H$a gH$Vo h¢&

z Š`m Amn OmZVo h¢ nhbr gob H¡$go ~Zm`r
J`r h¡?
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EH$ BQ>br Ho$ EbogmÝŚ>m| dmoëQ>m ̂ r Wo& CÝhm|Zo ̂ r
_oT>H$ Ho$ n¡a go `hr à`moJ {H$`m& CÝh| nVm
Mbm {H$ O~ _o§T>H$ Ho$ n¡a H$mo bmoho Ho$ Qw>H$‹S>o H$m
ñne© {H$`m OmE Vmo Cg_| H$moB© hbMb Zht
hmoJr& dmoëQ>m M{H$V hmo J ò&

`{X _|T>H$ Ho$ n¡a H$s hbMb CZHo$ eara
Ho$ Cn{ñWV {dÚwV Ho$ H$maU hmo Vmo CgH$s
hbMb Ho$ {bE Xmo AbJ àH$ma Ho$ YmVwAm| H$s
Amdí`H$Vm Š`m| n‹S> ahr h¡& do AM[å^V ah
J ò? ~hþV {dMma H$aZo Ho$ ~mX do Bg {ZîH$f©
na nhþ±Mo {H$ O~ Xmo {^ÝZ Vmam§| H$mo _|T>H$ Ho$
n¡a go ñne© H$aVo h¢ Vmo Cg_| {dÚwV àdmh
hmoVm h¡& bo{H$Z _|T>H$ Ho$ n¡a _| H$moB© {dÚwV
Zht nm`r OmVr h¡&

dmoëQ>m Z| Bg à`moJ H$mo Xÿgao Ðdm| Ho$ gmW
Xmoham`m {~Zm _|T>H$ Ho$ n¡a {b ò& CÝh| nVm
Mbm {H$ {dÚwV àdmh Ho$ {bE {H$gr OmZda Ho$
eara H$s Amdí`H$Vm Zht hmoVr h¡& Xmo AbJ
YmVwAm| H$mo Ðdm| _| Sw>~moH$a {dÚwV àdm{hV H$s
Om gH$Vr h¡&

Bg à`moJ Zo {dÚwV Ho$ {ñWa AmYma H$mo
àXmZ {H$`m& dmoëQ>m Zo gZ² 1800 B©. _| qOH$
VWm Vm±~o H$s n{Å>`m| H$mo gëâ ỳ[aH$ Aåb _|
Sw>~moH$a nhbm gob ~Zm`m& CZH$s ImoO CÝh|
{dkmZ OJV _| à{gÕ ~Zm`m& CZHo$ Ûmam
~Zm ò J ò gobm| H$mo CZHo$ gå_mZ Ho$ ê$n _|
dmoëQ>m gob Ho$ Zm_ go OmZm OmZo bJm& dmoëQ>oO
eãX H$mo ^r Cgr _| go ~Zm`m J`m h¡&

üs™üs™üs™üs™üs™     {dÚwVr` gob H$m {Z_m©U H¡$go hþAm?

400 df© nyd© ỳamonr` bmoJm| Zo {dÚwV na
à`moJ ewê$ {H$`m& CÝhm|Zo AZoH$ {d[Y`m| go {dÚwV
H$m {Z_m©U H$a AZoH$ à`moJ {H$ ò& CZHo$ gm_Zo
EH$ g_ñ`m I‹S>r hþB© Omo CÝh| {dÚwV H$mo JhamB© _|
g_PZo _| amoH$ ahr Wr& CZHo$ nma {dÚwV H$mo H$moB©
^r {ñWa VWm ñWmB© AmYma Zhr Wm& AmOH$b ̀ h
g_ñ`m ~hþV N>moQ>r bJVr h¡ bo{H$Z BgH$m hb
Ty>±T>Zo _| d¡km{ZH$m| H$mo bJ^J 200 df© bJ J ò&

dh hb h_o 1780  _| àmßV hþAm& Omo
AMmZH$ hr àJQ> hþAm& EH$ {XZ Ord d¡km{ZH$
{OZH$m Zm_ bwB©Or J¢bdoZr Wm Omo ~mobmoJZr
BQ>br Ho$ ahZo dmbo Wo& CÝhm|Zo XoIm {H$ EH$
_|T>H$ {OgH$m n¡a Vm§~o H$s hþH$ _| AQ>H$ J`m Wm
Xÿgao YmVw H$mo ñne© hmoVo hr ~war Vah go N>Q>nQ>m
ahm Wm& CÝh| Egm àVrV hþAm O¡go _|T>H$ Ho$ n¡am|
_| AMmZH$ àmU MoVZm Am JB© h¡&

J|bdoZr Zo _¥V _oT>H$ Ho$ n¡a go Hw$N> Am¡a
à`moJ {H$ ò& A§V _| CÝhm|Zo {ZîH$f© {ZH$mbm {H$
{dÚwV àdmh Ho$ H$maU _oT>H$ H$m n¡a CN>b ahm
Wm& CÝhmo§Zo gmoMm {H$ O¡d {dÚwV H$s ImoO H$s
h¡& CÝhm|Zo {díd Ho$ g_j `h {gÕm§V aIm {H$
g^r gOrd àm[U`m| _| {dÚwV nmB© OmVr h¡&  Omo
CZHo$ OrdZ H$mo _w»` AmYma hmoVr h¡&

CZHo$ à`moJ H$mo ñQ́>mo_ Zo nyao ỳamon _|
\¡$bm`m& AZoH$ d¡km{ZH$ Cgr à`moJ H$mo AbJ-
AbJ Ord OÝVwAm| na H$aZo _| bJ J ò& CZ_| go

Š`m Amn OmZVo h¢?
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{MÌ{MÌ{MÌ{MÌ{MÌ- 5
Cu   Zn Cu   Zn

EH$ boS> br{OE& CgHo$ Xmo {gam| H$mo Xmo Vma
Omo{‹S>E& EH$ {gao H$s Vma H$mo ßboQ> go Am¡a Xÿgao
{gao Ho$ Vma H$mo Vm§±~o H$s Vma go ñne© H$s{OE& Š`m
boS> àH$m[eV hmoVm h¡? `{X Zht Vmo Vmam| H$mo
{dn[aV H«$_ _| ~X{bE& Š`m boS> àH$m[eV hþAm?

VZw J§YH$måb H$s OJh Bg {H«$`m H$bmn Ho$
~mX EH$ Zt~y H$m ag, B_br H$m ag, Q>_mQ>a H$m
ag Cn`moJ H$a XmohamB©E&

z gob ~ZmZo Ho$ {bE Am¡a H$m¡Z go Ðdm| H$mo Cn`moJ
   {H$`m Om gH$Vm h¡?
z Š`m {S>Q>O}>Q> H$m {db`Z Cn`moJr hmoJm? ñd §̀
   kmV H$s{OE&

z `h gob {H$g àH$ma H$m ©̀ H$aVm h¡?
qOH$ Am¡a Vm±~o H$s Vmam| H$mo VZw J§YH$måb _|

{Z_ÁOZ Ho$ Hw$N> goH|$S> níMmV qOH$ Yrao-Yrao
VZw J§YH$måb _| Kwb OmVm h¡& Vm§~o H$s Vma na
~wb~wbo ~ZVo hþE {XImB© XoVo h¢&

Vm±~o H$s N>‹S> go qOH$ H$s ßboQ> H$s Amoa
{dÚwV H$m àdmh hmoVm h¡& `h N>‹S>  {dÚwVmJ«
H$hbmVo h¢& VZw J§YH$måb {dÚwV AnKQ²>̀  H$hbmVm
h¡&

`hm± na {dÚwV AnKQ>Z {d[Y Ûmam agm`{ZH$
D$Om± H$m {dÚwV D$Om© _§o n[adV©Z hmoVm h¡&

Š`m Amn Bg gob H$s VwbZm ewîH$ gob go
H$a gH$Vo hmo?

H$m¡Z gm AÀN>m h¡? Š`m|?

 gmo{ME-MMm© H$s{OE

{dÚwV AnKQ>Z Š`m h¡?

AmnHo$ AÜ`mnH$ Ho$ gmW MMm© H$s{OE
AmnHo$ {dÚmb` Ho$ nwñVH$mb` Ho$ nwñVH$m| go
{dÚwV AnKQ>Z {d[Y Ho$ ~mao _| OmZH$mar
EH$[ÌV H$s{OE&

dmoëQ>m Ûmam Cn ẁŠV YmVw Ed§ agm`Zm| go
EH$ gob ~ZmE&

{H«$̀ m H$bmn-5

ñd §̀ gob ~ZmBE

Xmo B§OoŠeZ H$r ~moVbo§ O_m H$s{OE& 5
go._r. b§~mB© Ho$ Vm±~o Vma Ho$ Xmo Qw>H$‹S>o br{OE&
Vma Ho$ XmoZm| {gam| go bJ^J 1 g|._r. naV aoJ_mb
H$s ghm`Vm go Iam|{ME&

Imbr ewîH$ gob H$mo ImobH$a CgH$m ~mhar
YmVwdr` AmdaU (qOH$ H$m ~Zm hþAm) {ZH$m{bE&
Bg qOH$ H$s ßboQ> go 2 {_.{_. Mm¡‹S>r Am¡a 5 go._r.
bå~r Xmo n{Q²>Q>̀ m± H$m[Q>E& {MÌ-5 _| Xem©E AZwgma
qOH$ H$s n{Å>`m§o Am¡a Vm±~o Ho$ Vmam| H$mo B§OoŠeZ
~moVbm| Ho$ a~ar T>ŠH$Z Ûmam A§Xa S>m{bE& Ü`mZ
a{IE {H$ Vm±~o Ho$ Vma Am¡a qOH$ H$s n{Å>`m± EH$
Xÿgao H$mo ñne© Zm H$a|&

A~ EH$ Vma boH$a EH$ ~moVb Ho$ Vm§~o H$s Vma
H$mo Xygar ~moVb Ho$ qOH$ ßboQ> go Omo{‹S>E& XmoZm| ~moVbm|
H$mo J§YH$måb go ^[aE& gmdYmZrnyd©H$ XmoZm| ~moVbm|
H$mo ~§X H$s{OE& AmnH$m gob V¡̀ ma h¡&

Amn Om±M H¡$go H$amoJo?

J§YH$måb

LED

g§MmbZ Vma

H$m°na    qOH$ H$m°na   qOH$SCERT TELA
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> {d[Y{d[Y{d[Y{d[Y{d[Y
ewÕ nmZr _| H$m°na gë\o$Q> Ho$ _[U_ KmobH$a

gmÝÐ {db`Z V¡̀ ma H$s{OE (JmT>m Zrbm a§J)&
Bg {db`Z H$mo ~rH$a _| S>mbH$a VZw J§YH$måb
H$s Hw$N> ~y±X| {_bmBE& (Aåb {_bmZo go {dÚwV
H$r MmbH$Vm _| d¥[Õ hmoVr h¡&

Ow‹S>Zo dmbr Vm±~o H$s Vma H$m EH$ {gam bmoho
H$r dñVw (Mm~r) Ho$ gmW ~m±Y Xr{OE {Og na
Vm±~o H$s naV MT>mZr h¡& BgH$m Xÿgam {gam ~¡Q>ar
H$o$ F$UmË_H$ {gjao go Omo[‹S>`o& ~±Ym hþAm bmoho
H$r Mm~r H$emo H$m°na gë\o$Q> {db`Z _| {Zb{å~V
H$r{OE& ~¡Q>ar Ho$ YZmË_H$ {gao H$r Amoa go ~¡Q>ar
H$o$ Vm±~o H$r ßboQ> H$m H$m°na gë\o$Q> {db`Z _|
{Zb{å~V H$r{OE& ({MÌ-6)

Ü`mZ aIZm Mm{hE {H$ Mm~r Am¡a ßboQ> EH$
Xÿgao H$mo ñne© Zm H$a| Am¡a EH$ Xÿgao go Hw$N> Xÿar
na hmo& 10 {_ZQ> Ho$ {bE {dÚwV àdm{hV H$s{OE&
n[anW H$m [ñdM ~§X H$s{OE Am¡a bmoho H$s Mm~r
~mha {ZH$m{bE&
{ZarjU
z Š`m bmoho H$s Mm~r na M_H$sbm ^yam a§J

Amd[aVm hmoVm h¡&?
z `h a§J {H$g H$maU h¡?
z `{X ~¡Q>ar Ho$ {gao Amng _| ~Xb {XE OmE

Vmo Š`m hmoJm?

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-6     uƒ˘Ïo H$m bonZH$m bonZH$m bonZH$m bonZH$m bonZ

${dÚwV bonZ (Electroplating)

Š`m AmnHo$ Amg-nmg H$s Hw$N> Eogr dñVwAm|
Ho$ Zm_ ~Vm gH$Vo h¢ Omo M_H$Vo ahVr h¡?
CXmhaU Ho$ {bE AmnHo$ {bIZo H$s n¡S> H$m {Šbn
`m ZB© gmB{H$b H$m {H$Zmam Vrd«Vm go M_H$Vm
h¡&

[\$a ̂ r ̀ {X BZ dñVwAm| H$mo OmZ-~yPH$a ̀ m
AZOmZo _| Iam|Mm OmE Vmo CZH$s M_H$ KQ>Vr h¡&
Eogr dñVwAm| H$mo IamoMZo na CZH$s gVh go Hw$N>
AmdaU {ZH$b OmVm h¡& Am¡a gmnojV… Yw§Ybr
gVh {XImB© XoVr h¡& ZB© goâQ>r {nZ Vrd«Vm go
M_H$Vr h¡& naÝVw nwZ… Cn`moJ H$aZo na {nZ H$m
AmdaU {ZH$b OmVm h¡ CgHo$ ZrMo H$m AM_H$sbm
YmVw AZmd¥Îm hmoVm h¡&

BZ CXmhaUm| _o§ ZrMo H$s gVh _| Cn{ñWV
nXmW© _| AÝ` YmVw H$m AmdaU hmoVm h¡& ̀ h H¡$go
àmßV hmoVm h¡? Š`m M_H$sbo YmVw H$mo JbmH$a
Yw±Ybr dñVw na S>mbm OmVm h¡ `m Š`m H$moB© AÝ`
{d[Y h¡&

ñd §̀ H$aHo$ XoI|&

CÔoí`CÔoí`CÔoí`CÔoí`CÔoí`: bmoho H$s Mm~r na {dÚwV bonZ {d[Y
Ûmam Vm±~o H$s naV MTmZm&

>Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©: 2 g|._r. x 5 go._r. n[a_mU
H$s EH$ Vm±~o H$s ßboQ>, Zrbo H$mna gë\o$Q> Ho$
_[U^, nmZr, J§YH$måb, ~¡Q>ar gob Am¡a Hw$N>
Vm±~o H$s Vma& (Amn EH$ _moQ>r Vm±~o H$s Vma
boH$a Cgo hWm¡‹S>o go MnQ>r ~ZmH$a Vm±~o H$s ßboQ> Ho$
ñWmZ na Cn ẁŠV H$a gH$Vo h¢&

n«¶moJembm
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z bmoho H$s Mm~r na Vm±~m Š`m| EH$[ÌV hmoVm
h¡?
H$m°na gë\o$Q> {db`Z _| {dÚwV Ymam àdm{hV

H$aZo na H$m°na gë\o$Q> H$m°na, Vm±~m Am¡a gë\o$Q>
Am`Z _| {dK[Q>V hmoVm h¡& _wŠV Vm±~m, ~¡Q>ar
F$UmË_H$ {gao go Ow‹S>o {dÚwVmJ« H$s Amoa OmH$a
Cg na EH$[ÌV hmo OmVm h¡&

Bg àH$ma EH$ YmVw Xÿgao Ûmam Amd[aV hmoVm
h¡& Bg {d[Y H$mo {dÚwV bonZ H$hVo h¢?

CuSO4  —›  Cu+2                  + SO4
-2

(goes to       (goes to
–ve terminal)    +ve terminal)

`{X Mm~r na H$m°na H$s OJh qOH$ `m
Eë`y{_{Z`_ H$s naV MT>mZm hmo Vmo D$nar à`moJ
_| h_| H$m¡Z go n[adV©Z H$aZo H$s Amdí`H$Vm
hmoJr?

{dÚwV bonZ _| EH$ {ZH¥$îR> YmVw (dmVmdaU
H$s AmÐ©Vm, H$m~©Z S>mB© Am°ŠgmBS> Am[X go erK«
à^m{dV hmoZo dmbo YmVw ) H$mo EH$ CËH¥$îQ> YmVw
(Eogo YmVw Omo AmÐ©Vm `m H$m~©ZS>mB© AmŠgmBS>
Ûmam Zhr hmoVo& go bonZ {H$`m OmVm h¡& ~ohVarZ
{dbonZ Ho$ {bE Amdí`H$VmE± {ZåZ h¡-
(a) {Og dñVw na {dÚwV bonZ H$aZm h¡ dh {MH$Zo

nXmW© go ñdV§Ì hmoZm Mm[hE&
(b) dñVw H$s gVh IwaXþar hmoZr Mm[hE Vm{H$

O_m hmoZo dmbo YmVw ñWm`r ê$n go {MnH$
OmE&

(c) {dÚwV AnKQ²>` H$m gmÝÐU Bg àH$ma
g_m`mo{OV hmoZm Mm{hE {H$ EH$ g_Vb
bonZ àmßV hmo&

(d) nyao g_` _| {dÚwV àdmh g_mZ hmoZm Mm{hE&

{dÚwV bonZ-Cn`moJ
YmVwdr` dñVwAm| na AÝ` YmVwAm| H$s nVbr

naV MT>mZo Ho$ {bE CÚmoJ _| {dÚwV bonZ H$m
{dñV¥V Cn`moJ h¡&

CXmhaU Ho$ {bE bmoho O¡gr dñVw Omo dmVmdaU
H$r dm ẁ, Z_r, H$m~©Z S>mB© AmŠgmB©S> Ûmam AmgmZr
go g§jm[aV hmo OmVr h¡ H$mo {ZŠH$b Am¡a H«$mo{_`_
H$o$ g§J«h go bonZ {H$`m OmVm h¡& Omo {dÚwV bonZ
Ûmam Bg àH$ma Ho$ g§jmaU Ho$ à{V A[YH$ à{VamoYr
hmoVr h¡& _erZm| Ho$ ̂ mJm| na àm`… H«$mo{_`_ bonZ
{H$`m OmVm h¡ Vm{H$ CÝh| g§jmaU go gwa[jV aIm
Om gHo$ Am¡a Cgr g_` CÝh| AÀN>r M_H$ ^r
àXmZ {H$`m Om gHo$&

H$^r-H$^r _erZm| Ho$ {Kgo hþE ^mJm| Ho$
gwYma H$mo Ñ[îQ> _| aIVo hþE {dÚwVbonZ {H$`m
OmVm h¡& Eogr {ñW{V`m| _| _erZ à^m{dV ^mJm|
na {dÚwV bonZ Ûmam YmVw g§J«{hV {H$`m OmVm h¡&

Am ŷfUm| Am¡a gOmdQ> Ho$ {bE {dÚwVbonZ
{H$`m OmVm h¡& CXmhaU Ho$ {bE Vm±~m `m CgHo$
{_l YmVw  go H$B© dñVwE± ~ZmB© OmVr h¡& O¡go
gOmdQ>r MrO|, _oOnmoe H$mo Mm±Xr `m gmoZo H$s
naV MT>mB© OmVr h¡& ({MÌ 8 Xo{IE)

{MÌMÌMÌMÌMÌ- 7
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‘w»¶ eãX

gwMmbH$, Hw$MmbH$, {dÚ^mJ«, {dÚwV AnKQ²>`, {dÚwV AnKQ>Z, {dÚwVbonZ

1. H$w$N> R>mogm| H$r Vah H$w$N> Ðd ^r {dÚwV g§Mm{bV H$aVo h¢&
2. Hw$N> Ðd {dÚwV Ho$ gwMmbH$ hmoVo h¢ Am¡a Hw$N> Hw$MmbH$ hmoVo h¢&
3. Amgw{dV Ob ñd §̀ go {dÚwV àdm{hV Zht hmoZo XoVm&
4. A[YH$m§e Ðd Omo {dÚwV g§Mm{bV H$aVo h¢ Aåb, jma Am¡a bdUm| Ho$ {db`Z hmoVo h¢&
5. nXmW© H$m {db`Z {Og_| go {dÚwV Ymam àdm{hV hmo gH$Vr h¡&
6. {dÚwV AnKQ>Z Ûmam {dÚwV bonZ g§̂ d h¡&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. R>mog Ed§ Ðd gwMmbH$m| Ho$ CXmhaU Xr{OE&(AS1)

2. R>mog Ed§ Ðd Hw$MmbH$m| Ho$  CXmhaU Xr{OE& (AS1)

3. {dÚwV AnKQ²>̀  Nz̨  tÁz GtÁ“∫m tyu\L@ (AS1)

4. {dÚwV Ãz¬ N˛Á uYfi GoÁ∫N˛∫ Ã™^ÁFL@ (AS5)

{MÌ-8
gm_mÝ`V… {d[^ÝZ à{H«$̀ mAm| go nH$mE JE ImZo

H$s MrO| ^r d§J bo{nV bmoho H$o nmÌm| _| g§{MV H$s
OmVr h¡& bmoho H$s Anojm d§J ImZo H$s MrOm| Ho$ gmW
H$_ {H«$̀ m H$aZm h¡& AV… `h nmÌ bmoho na d§J Ho$
{dÚwVbonZ go ~ZmE OmVo h¢& {MÌ- 9 Xo[IE)

{MÌ-9

O~ bmoho na qOH$ YmVw H$s naV MT>mB©
OmVr h¡ Vmo bmohm g§jmaU Ho$ à{V A[YH$
à{Vamo[YH$ hmo OmVm h¡& Am¡a O§J Zht bJVm&
AV… nwb ~m±YZo Ho$ {bE Am¡a _moQ>a Jm{‹S>`m| _|
qOH$ bo{nV bmohm Cn`wŠV hmoVm h¡&

h‘Zo ³¶m grIm?

E•ÆÁÃ ™ı ÃÏáÁ∫SCERT TELA
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II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. H$m¡Z gr COm© Bbop³Q´>H$ gob ‘| ~ë~ Ho$ àH$m{eV hmoZo H$m H$maU h¡?(AS1)

2. AmgwV Ob _§o Š`m {_bmZo na dh {dÚwV g§Mm{bV H$aoJm&(AS1)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. bmoho H$r Mm~r na Vm±~o H$r naV MT>mZo H$s {d[Y g_mPmBE& n[anW H$m {MÌ ~ZmBE&(AS3)

2. ³µ¶m ßbmpñQ>H$ bJmZm Bbo³Q́>moßboqQ>J H$s EH$ à{H«$¶m h¡? (AS2)

1. FÃ™ı Ãz uN˛ÃN˛Á GúÆÁzT EÁßÓ m EÁ{∫ Ã\Áƒb Nz˛ u¬L uN˛∫ÆÁ \ÁoÁ “{? [ ]

a) F¬zMb~Áz bÁFuúÊT b) F¬ÁzMb~Ázõ¬zubÊT c) F¬zMb~Áz uüÊubÊT d) T{¬ƒåÁFu\ÊT

2. ∆ÏtΩá úÁåy [ ]

a)  uƒtΩÆÏo N˛Á ÃÏYÁ¬N˛ b) EÁÊu∆N˛ ÃÏYÁ¬N˛ c) Eƒ∫ÁzáN˛ d) üuou§ÊáN˛

3. LzÃz útÁs| \Áz uƒtΩÆÏo ÃÊƒ“å å“y N˛∫oz [ ]

a)  uƒtΩÆÏo ÃÏYÁ¬N˛ b) Eƒ∫ÁzáN˛ c) uƒtΩÆÏo üuo∫ÁzáN˛ d) EÁÊu∆N˛ ÃÏYÁ¬N˛

4. uƒtΩÆÏo ¬zúå ÃÊßƒ “ÁzTÁ [ ]

a)  uƒtΩÆÏo EúVbå b) ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ c) VÏ¬å∆y¬oÁ d) ZÁååÁ

5. Få™ı Ãz LN˛ uƒtΩÆÏo EúVbΩÆ å“Î “{@ [ ]

a)  Ã¡°ÆÏu∫N˛ E©¬ b) uåÊ§Ï úÁåy c) F™¬y N˛Á úÁåy d) ugb\z˙b VÁz¬

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uƒtΩÆÏo ¬zúå tΩƒÁ∫Á ¬Áz“z N˛y YÁ§y ú∫ oÁÂ§z N˛y úo∫ YjÁåz N˛y uƒuá N˛Á üÆÁzT N˛∫ åÁzb o{ÆÁ∫ N˛yu\L@

2. ¸ƒ N˛y uƒtΩÆÏo ÃÏYÁ¬N˛oÁ Nz˛ ú∫yqm Nz˛ u¬L üÆÁzT N˛yu\L@

3. uƒtΩÆÏo EúVbΩÆ Nz˛ uƒtΩÆÏo ÃÏYÁ¬N˛oÁ Nz˛ ú∫yqm N˛Á üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. t{uåN˛ \yƒå ™ı uƒtΩÆÏo ¬zúå Nz˛ GúÆÁzT ú∫ uƒuƒá ÀfiÁzoÁz Ãz \ÁåN˛Á∫y LN˛ufio N˛∫ GÃ ú∫ LN˛ åÁzb o{ÆÁ∫
N˛yu\L@

2. FÃ EÜÆÁÆ Nz̨  uƒußãå uN¿̨ ÆÁN˛¬ÁúÁı ™ı “™åz LED Ãz §åz bzÀb∫ N˛Á GúÆÁzT uN˛ÆÁ “{ MÆÁ “™ LED N˛Áz ZÁzgN˛∫
N˛ÁzF| EÁ{∫ bzÀb∫ ¬z ÃN˛oz “{? \ÁåN˛Á∫y LN˛ufio N˛∫ LN˛ ™Á}g¬ o{ÆÁ∫ N˛yu\L@

Ã“y G∫ YÏuåL@
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