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No of Questions : 30   Zm‘m§H$ 

No of Pages : 3    

‘mÜ¶{‘H$ narjm, 2019

{dkmZ

‘m°S>b nona 8
g‘¶ … 

4

1
3  KÊQ>o nyUmªH$ … 80

narjm{W©¶m| Ho$ {bE gm‘mÝ¶ {ZX}e…-

1.  narjmWu gd©àW‘ AnZo àíZ-nÌ na Zm‘m§H$ A{Zdm¶©V… {bI|&

2.  g^r àíZ H$aZo A{Zdm¶© h¢&

3.  àË¶oH$ àíZ H$m CÎma Xr JB© CÎma nwpñVH$m ‘| hr {bI|&

4.  {OZ àíZm| ‘| Am§V[aH$ IÊS> h¢, CZ g^r Ho$ CÎma EH$ gmW hr {bI|&

5. 

IÊS> àíZ g§»¶m A§H$ àË¶oH$ àíZ
A 1-11 1
~ 12-21 3
g 22-27 4
X 28-30 5

6.  àíZ g§»¶m 27 go 30 ‘| Am§V[aH$ {dH$ën h¢&

IÊS>-A

1. A’$s‘ H$hm± go àmßV hmoVm h¡? 1

2. nmMZ V§Ì ‘| gpå‘{bV J«pÝW¶m| Ho$ Zm‘ {b{IE& 1

3. gd©XmVm a³V g‘yh H$m¡Zgm h¡? 1

4. H$m¡Zgm à{Vajr Amdb H$mo nma H$a ^y«U ‘| nhþ±M gH$Vm h¡? 1

5. à{VOZ H$m AmpÊdH$ ^ma {H$VZm hmoZm Mm{hE? 1

6. AmBgmoã¶yQ>oZ H$m IUPAC Zm‘ {b{I¶o& 1

7. ep³V {H$go H$hVo h¢? ep³V H$m ‘mÌH$ {b{I¶o& 1

8. g§H$Q>mnÝZ àOm{V¶m| go ³¶m VmËn¶© h¡? 1

9. ‘w{J©¶m| ‘| H$m¡Zgm amoJ {dfmUwAm| go hmoVm h¡? 1
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10. Kam| ‘| à¶w³V {H$¶o OmZo dmbo g§¶Ìm| H$mo {H$g H«$‘ ‘| Omo‹S>m OmVm h¡? 1

11. NBA H$m nyam Zm‘ {b{IE& 1

IÊS>-~

12. CÀM a³VMmn hmoZo go ~Mmd Ho$ ³¶m-³¶m Cnm¶ ¶m {ZXmZ H$aZo Mm{h¶o? 3

13. {ZåZ{b{IV A{^{H«$¶mAm| Ho$ {bE CZH$s AdñWm Ho$ g§Ho$Vm| Ho$ gmW g§Vw{bV amgm¶{ZH$ g‘rH$aU {b{IE- 3
1.  Ob ‘| ~o[a¶‘ ³bmoamBS> VWm gmo{S>¶‘ gë’o$Q> Ho$ {db¶Z A{^{H«$¶m H$aHo$ gmo{S>¶‘ ³bmoamBS> H$m 

{db¶Z VWm AKwbZerb ~o[a¶‘ gë’o$Q> H$m Adjon ~ZmVo h¢&
2.  gmo{S>¶‘ hmBS´>mo³gmBS> H$m {db¶Z (Ob ‘|) hmBS´>mo³bmo[aH$ Aåb Ho$ {db¶Z (Ob ‘|) go A{^{H«$¶m 

H$aHo$ gmo{S>¶‘ ³bmoamBS> H$m {db¶Z VWm Ob ~ZmVo h¢&

14. CNG H$m nyam Zm‘ {b{I¶o Ed§ BgHo$ à‘wI KQ>H$ H$s Bbo³Q´>m°Z {~ÝXþ g§aMZm ~ZmBE& 3

15. g§gmYZ g§ajU go ³¶m VmËn¶© h¡? g§ajU hoVw h‘| ³¶m Zht H$aZm Mm{hE& 3

16. An{eîQ> Ho$ àH$mam| H$m dU©Z H$s{OE& 3

17. gwZm‘r na g§{jßV {Q>ßnUr H$s{OE& 3

18. hmëS>oZ Zo n¥Ïdr H$s CËn{Îm Ho$ ~mao ‘| ³¶m H$hm h¡? 3

19. ³¶m n¥Ïdr Ho$ ~mha OrdZ ¶mo½¶ dmVmdaU H$m {Z‘m©U gå^d h¡? 3

20. S>m°. nr. ‘mhoídar Ho$ OrdZ d¥Îm na EH$ boI {bImo& 3

21. 10 df© go H$‘ Am¶w Ho$ ~ÀMm| H$mo dmhZ ‘| ¶mÌm H$aVo g‘¶ ³¶m {ejm XoZr Mm{hE? 3

IÊS>-g

22. 1.  EH$ g§H$aU {H$go H$hVo h¢? 4
2.  EH$ g§H$aU H«$m°g H$mo {MÌ Ho$ Ûmam g‘PmBE&

23. 1. (a)  gmo{S>¶‘ ~mBH$m~m}ZoQ> H$mo J‘© H$aZo na ³¶m hmoVm h¡? 4
(b)  YmdZ gmo‹‹S>o H$m gyÌ {bImo&

2. (a)  An‘mO©H$ ³¶m h¡?
(b)  gm~wZrH$aU ³¶m h¡?

24. 8 W  à{VamoY Ho$ {XE JE nXmW© Ho$ Vma H$s bå~mB© l  VWm AZwàñW-H$mQ> H$m joÌ’$b A h¡& Bgr nXmW© Ho$ 
AÝ¶ Vma H$s bå~mB© l2  VWm AZwàñW-H$mQ> joÌ’$b A

2
 hmoZo na CgH$m à{VamoY kmV H$s{OE& 4

25. v  doJ go Om ahr EH$ dñVw H$s J{V H$mo CëQ>m H$a {X¶m Om¶o Vmo BgH$s J{VO D$Om© Ed§ g§doJ ‘| ³¶m A§Va 
Am¶oJm? 4

26. newnmbZ ³¶m| Amdí¶H$ h¡? 4

http://www.rbseonline.com


n¥îR> g§»¶m 3

RBSE Science Model Paper 8 (Solution Attached)

27. O¡d {d{dYVm g§ajU Ho$ àH$ma {b[IE& 4

AWdm 

27. JmOa Kmg ñWmZr¶ O¡d {d{dYVm Ho$ {bE ~‹S>m IVam ~Z JB© h¡& H¡$go? g‘PmBE& 4

IÊS>-X

28. 1.  öX¶ Ho$ AZwX¡Ü¶© H$mQ> H$m Zm‘m§{H$V {MÌ ~ZmB¶o& 5
2.  öX¶ H$s g§aMZm H$m g§{já dU©Z H$s{OE&
3.  Y‘Zr d {eam ‘| AÝVa {b{IE&

AWdm 

28. 1.  Am‘me¶ ‘| nmMZ H$mo g‘PmB¶o& 5
2.  N>moQ>r Am±V ‘| nmMZ à{H«$¶m H$mo g§{jßV ‘| g‘PmBE
3.  h‘mao eara ‘| gdm©{YH$ nmMZ à{H«$¶m {H$g A§J ‘| hmoVr h¡?

29. 1.  aXa’$moS>© na‘mpÊdH$ ‘m°S>b Ho$ VrZ A{^J«{hV {b{IE? 5
2. aXa’$moS>© ‘m°S>b gm¡a ‘m°S>b Ho$ ‘m°S>b Ho$ ê$n ‘| ³¶m| OmZm OmVm h¡?
3.  {ZåZ VËdm| H$mo CZHo$ YmpËdH$ JwUm| Ho$ ~‹T>Vo H«$‘ ‘| ì¶dpñWV H$s{O¶o?
 Ca, Al, Na, Si

AWdm 

29. 1.  Mma ñnrerO ~VmB¶o Omo Na+ go g‘Bbo³Q´>m°{ZH$ h¡? 5
2.  h¡bmoOZ H$s Bbo³Q´>m°Z bpãY EÝW¡ënr gdm©{YH$ hmoVr h¡& g‘PmB¶o?
3. g‘PmB¶o {H$ Cl- H$m AmH$ma Cl na‘mUw go A{YH$ VWm Na+ H$m AmH$ma Na na‘mUw go H$‘ ³¶m| 

hmoVm h¡?

30. AndV©Z Ho$ {ZåZ CXmhaUm| H$mo {dñVma go g‘PmB¶o- 5
1.  A{J«‘ gy¶m}X¶ VWm {dbpå~V gy¶m©ñV,
2.  nyU© AmÝV[aH$ namdV©Z,
3. dU© {djonU&

AWdm 

30. 1.  J«h ³¶m| Zht {Q>‘{Q>‘mVo h¡? ì¶m»¶m H$s{OE& 5
2.  Vmao ³¶m| {Q>‘{Q>‘mVo h¡? ì¶m»¶m H$s{OE&


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{dkmZ
Z‘yZm àíZ nÌ-8

g‘¶ : 3 1 4  K§Q>o (nyUmªH$ : 80)

narjm{W©¶m| Ho$ {b¶o gm‘mÝ¶ {ZX}e :-

1.  narjmWu gd©àW‘ AnZo àíZ-nÌ na Zm‘m§H$ A{Zdm¶©V… {bI|&

2.  g^r àíZ H$aZo A{Zdm¶© h¢&

3.  àË¶oH$ àíZ H$m CÎma Xr JB© CÎma-nwpñVH$m ‘| hr {bI|&

4.  {OZ àíZmo§ ‘| AmÝV[aH$ IÊS> h¢, CZ g^r Ho$ CÎma EH$ gmW hr {bI|&

5. 

IÊS> àíZ g§»¶m A§H$ àË¶oH$ àíZ

A 1-11 1

~ 12-21 3

g 22-27 4

X 28-30 5

6.  àíZ g§»¶m 27 go 30 ‘| AmÝV[aH$ {dH$ën h¢&

IÊS>-A

1. A’$s‘ H$hm± go àmßV hmoVm h¡? 1

CÎma : 
A’$s‘ nmXn n¡noda gmo‘{Z’o$a‘ Ho$ H$ÀMo ’$b go àmßV XÿY H$mo gwImZo 
go ~ZVm h¡&

2. nmMZ V§Ì ‘| gpå‘{bV J«pÝW¶m| Ho$ Zm‘ {b{IE& 1

CÎma : 
nmMZ V§Ì ‘| gpå‘{bV J«pÝW¶m± {ZåZ h¡-
1. bma J«pÝW&
2. ¶H¥$V&
3. A½Zme¶&

3. gd©XmVm a³V g‘yh H$m¡Zgm h¡? 1

CÎma : 
‘O’ a³V g‘yh dmbo ì¶p³V gd©XmVm h¢&

4. H$m¡Zgm à{Vajr Amdb H$mo nma H$a ^y«U ‘| nhþ±M gH$Vm h¡? 1

CÎma : 
IgG à{Vajr Amdb H$mo nma H$a ^y«U ‘| nhþ±M gH$Vm h¡&

5. à{VOZ H$m AmpÊdH$ ^ma {H$VZm hmoZm Mm{hE? 1

CÎma : 
à{VOZ H$m AmpÊdH$ ^ma 6000 S>mëQ>Z AWdm Cggo Á¶mXm hmoZm 
Mm{hE&

6. AmBgmoã¶yQ>oZ H$m IUPAC Zm‘ {b{I¶o& 1

CÎma : 

7. ep³V {H$go H$hVo h¢? ep³V H$m ‘mÌH$ {b{I¶o& 1

CÎma : 
H$m¶© H$aZo H$s Xa H$mo ep³V H$hVo h¢& ‘mZm H$moB© ì¶p³V t  g‘¶ ‘| 
W  H$m¶© H$aVm h¡, Vmo ì¶p³V H$s ep³V P  {ZåZ gyÌ go Xr OmVr h¡-

 P  
t

W=

ep³V H$m ‘mÌH$ Oyb/goH$ÊS> ¶m dmQ> ep³V H$m ‘mÌH$ h¡&
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H$a|& 

8. g§H$Q>mnÝZ àOm{V¶m| go ³¶m VmËn¶© h¡? 1

CÎma : 
do àOm{V¶m± {OZHo$ g§ajU Ho$ Cnm¶ Zht {H$E JE Vmo {ZH$Q> ^{dî¶ 
‘| g‘mßV hmo OmE±Jr&

9. ‘w{J©¶m| ‘| H$m¡Zgm amoJ {dfmUwAm| go hmoVm h¡? 1

CÎma : 
amZrIoV&

10. Kam| ‘| à¶w³V {H$¶o OmZo dmbo g§¶Ìm| H$mo {H$g H«$‘ ‘| Omo‹S>m OmVm 
h¡? 1

CÎma : 
g‘mÝVa H«$‘ ‘|

11. NBA H$m nyam Zm‘ {b{IE& 1

CÎma : 
amîQ´>r¶ O¡d {d{dYVm àm{YH$aU (National Biodiversity 

Authority)

IÊS>-~

12. CÀM a³VMmn hmoZo go ~Mmd Ho$ ³¶m-³¶m Cnm¶ ¶m {ZXmZ H$aZo 
Mm{h¶o? 3

CÎma : 
{ZåZ ~mVm| H$m Ü¶mZ aIH$a h‘ nyd© ‘| hr CÀM a³VMmn hmoZo go ~M 
gH$Vo h¢-
1.  {S>ã~m ~§X ^moÁ¶ gm‘{J«¶m| H$m godZ Zht H$aZm Mm{hE&
2.  gmYmaU Z‘H$ H$m à¶moJ A[YH$ Zht H$aZm Mm{hE&
3.  ^moOZ ‘| H¡$pëe¶‘ Am¡a ‘¡½Zr{e¶‘ H$s ‘mÌm g§Vw{bV H$aZr 

Mm{h¶o VWm aoeo ¶w³V nXmW© H$m godZ Iy~ H$aZm Mm{hE&
4.  dgm ¶w³V VWm V¡br¶ nXmW© ImZo go ~MZm Mm{h¶o VWm {Z¶{‘V 

ì¶m¶m‘ H$aZm Mm{hE&

13. {ZåZ{b{IV A{^{H«$¶mAm| Ho$ {bE CZH$s AdñWm Ho$ g§Ho$Vm| Ho$ gmW 
g§Vw{bV amgm¶{ZH$ g‘rH$aU {b{IE- 3

1.  Ob ‘| ~o[a¶‘ ³bmoamBS> VWm gmo{S>¶‘ gë’o$Q> Ho$ {db¶Z 
A{^{H«$¶m H$aHo$ gmo{S>¶‘ ³bmoamBS> H$m {db¶Z VWm AKwbZerb 
~o[a¶‘ gë’o$Q> H$m Adjon ~ZmVo h¢&

2.  gmo{S>¶‘ hmBS´>mo³gmBS> H$m {db¶Z (Ob ‘|) hmBS´>mo³bmo[aH$ Aåb 
Ho$ {db¶Z (Ob ‘|) go A{^{H«$¶m H$aHo$ gmo{S>¶‘ ³bmoamBS> H$m 
{db¶Z VWm Ob ~ZmVo h¢&

CÎma : 
1. ( ) ( ) ( ) ( )BaCl aq Na SO aq NaCl aq BaSO s22 2 4 4$+ +

2. ( ) ( ) ( ) ( )NaOH aq HCl aq NaCl aq H O l2$+ +

14. CNG H$m nyam Zm‘ {b{I¶o Ed§ BgHo$ à‘wI KQ>H$ H$s Bbo³Q´>m°Z {~ÝXþ 

g§aMZm ~ZmBE& 3

CÎma : 
CNG - $g§nr{S>V àmH¥${VH$ J¡g
CNG H$m ‘w»¶ KQ>H$ ‘oWoZ CH4 h¡& BgH$s Bbo³Q´>m°Z {~ÝXþ g§aMZm 
{ZåZ h¡-

H

H

C

H

H$ #

$

#

#

$

# $  ¶m H

H

C

H

H

y

y

- -

15. g§gmYZ g§ajU go ³¶m VmËn¶© h¡? g§ajU hoVw h‘| ³¶m Zht H$aZm 
Mm{hE& 3

CÎma : 
g§gmYZ g§ajU go VmËn¶© h¡ {H$ g§gmYZm| H$m A{YH$m{YH$ g‘¶ 
VH$ A{YH$m{YH$ ‘Zwî¶m| H$s Amdí¶H$VmAm| H$s ny{V© hoVw A{YH$m{YH$ 
Cn¶moJ H$aZm& g§gmYZm| Ho$ g§ajU hoVw h‘| {ZåZ{b{IV H$m¶m] H$mo 
H$Xm{n Zht H$aZm Mm{hE-
1.  àmH¥${VH$ g§gmYZm| H$m AË¶{YH$ à¶moJ Z H$a CZH$s ajm H$s 

OmE&
2.  CZHo$ Cn¶moJ ‘| {‘Vì¶{¶Vm ~aVr OmE&
3.  CZH$s Amdí¶H$Vm Ho$ ~mdOyX CÝh| ̂ {dî¶ Ho$ {bE ~Mm H$a aIm 

OmE&
4.  h‘| {H$gr ^r g§gmYZ H$m bmnadmhr go à¶moJ Zht H$aZm Mm{hE 

³¶m|{H$ bJmVma Am¡a A{YH$ à¶moJ H$aZo go ¶o OëXr g‘má hmo 
OmE§Jo Am¡a AmZo dmbr nr{‹T>¶m± BZH$m à¶moJ Zht H$a nmE±Jr&

16. An{eîQ> Ho$ àH$mam| H$m dU©Z H$s{OE& 3

CÎma : 
An{eîQ> H$mo BgH$s àH¥${V Ho$ AmYma na R>mog, Vab d J¡gr¶ 
An{eîQ> ‘| dJuH¥$V H$a gH$Vo h¢ naÝVw AnKQ>Zr¶ {H«$¶mAm| Ho$ 
AmYma na An{eîQ> H$mo Xmo dJm] ‘| dJuH¥$V {H$¶m OmVm h¡- O¡d-
{ZåZrH$aUr¶ Am¡a AO¡d- {ZåZrH$aUr¶ An{eîQ>&
1. O¡d {ZåZrH$aUr¶ An{eîQ> (Biodegradable waste)- 

An{eîQ> nXmW© {OZH$m O¡{dH$ H$maH$m| Ûmam AnKQ>Z hmo OmVm 
h¡, O¡d {ZåZrH$aUr¶ An{eîQ> H$hbmVo h¢& O¡go Kaoby O¡{dH$ 
H$Mam, H¥${f An{eîQ> d O¡d {M{H$ËgH$s¶ An{eîQ> O¡go éB©, 
n{Q²>Q>¶m±, a³V, ‘m§g Ho$ Qw>H$‹S>o Am{X&

2. AO¡d {ZåZrH$aUr¶ An{eîQ> (Non-biodegradable 

waste)- do An{eîQ> nXmW© {OZH$m O¡{dH$ H$maH$m| Ho$ Ûmam 
AnKQ>Z Zht hmoVm h¡, do AO¡d {ZåZrH$aUr¶ An{eîQ> H$hbmVo 
h¢& O¡go ßbmpñQ>H$ H$s ~moVb|, nm°{bWrZ, H$m±M, gr[a¨O, YmVw Ho$ 
Qw>H$‹S>o Am{X&

17. gwZm‘r na g§{jßV {Q>ßnUr H$s{OE& 3

CÎma : 
AmÝV[aH$ {ddV©{ZH$ ep³V¶m| Ho$ H$maÊm CËnÝZ {dZmeH$ KQ>ZmAm| ‘| 
EH$ gwZm‘r ^r h¡& gwZm‘r Ho$ H$maU g‘wÐ ‘| CÀM D$Om© dmbr bha| 
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CR>Vr h¢& ¶o bha| VQ>r¶ joÌm| ‘| ^mar ZwH$gmZ nhþ±MmVr h¢& gwZm‘r 
OmnmZr ^mfm H$m eãX h¡, {OgH$m AW© ^yH§$nr¶ gmJar¶ bha| h¡& 
gwZm‘r Ho$ CËnÝZ hmoZo H$m à‘wI H$maU, gmJa Vb ‘| Am¶m 7 BH$mB© 
go A{YH$ H$m ^yH$ån hmoVm h¡& CËn{Îm Ho$ÝÐ go gwZm‘r Xmo {XemAm|-
Jha| g‘wÐ H$s Amoa VWm {H$Zmam| H$s Amoa MbVr h¡& gwZm‘r Ho$ gmW 
~hH$a AmZo dmbm ‘bdm Am{X VQ> Ho$ ~hþV AÝXa VH$ ‘ma H$aVo h¢& 
^dZm|, ‘mZd d OmZdam| Am{X H$mo ^mar ZwH$gmZ nhþ±MmVm h¡& A~ ZE 
gmYZm| Ho$ H$maU ~hþV nhbo hr gwZm‘r Ho$ AmZo H$m nVm Mb OmVm h¡&

18. S>mëS>oZ Zo n¥Ïdr H$s CËn{Îm Ho$ ~mao ‘| ³¶m H$hm h¡? 3

CÎma : 
hmëS>oZ Zo n¥Ïdr H$s CËn[Îm go boH$a gwHo$ÝÐH$s¶ H$mo{eH$m H$s CËn{Îm 
VH$ H$s KQ>ZmAm| H$mo AmR> MaUm| ‘| ~m±Q>m& hmëS>oZ Ho$ AZwgma, n¥Ïdr 
gy¶© go AbJ hmoH$a R>§S>r hþB©& A~ n¥Ïdr na H$B© àH$ma Ho$ VÎd hmo 
JE& ^mar VÎd n¥Ïdr Ho$ Ho$ÝÐ H$s Va’$ JE& hmBS´>moOZ, ZmBQ´>moOZ, 
Am°³grOZ, AmJ©Z H$m àmapå^H$ dm¶w‘ÊS>b ~Zm&

19. ³¶m n¥Ïdr Ho$ ~mha OrdZ ¶mo½¶ dmVmdaU H$m {Z‘m©U gå^d h¡?  3

CÎma : 
n¥Ïdr H$m dh H$m¡Zgm JwU h¡ Omo Bgo OrdZ ¶mo½¶ ~ZmVm h¡& n¥Ïdr na 
gy¶© (Vmao) go Z Vmo BVZm A{YH$ àH$me AmVm h¡ {Oggo gånyU© Ob 
dmîn ~ZH$a C‹S> Omdo Am¡a Z hr BVZm H$‘ AmVm h¡ {Oggo gånyU© 
Ob ~’©$ ‘| O‘H$a nËWa H$s ^m±{V H$R>moa hmo Omdo& n¥Ïdr H$m ¶hr JwU 
Bgo OrdZ ¶mo½¶ ~ZmVm h¡& AÝV[aj ‘| n¥Ïdr Ho$ A{V[a³V ¶{X OrdZ 
hmoJm Vmo dh {H$gr Eogo J«h na hmoJm Omo AnZo Vmao go n¥Ïdr {OVZr 
Xÿar na hmoJm AWm©V² {Og J«h na nmZr Ðd AdñWm ‘| ah gH$Vm hmo& 
Eogo J«h n¥Ïdr H$s O¡go hm|Jo& ¶Ú{n AÝV[aj ‘| AZoH$ n¥Ïdr O¡go J«h 
ImoO {b¶o J¶o h¢ {OZ na OrdZ h¡ ¶m Zht, Bg ~mV H$m nVm bJmZo 
Ho$ à¶mg {H$¶o Om aho h¢& A^r VH$ n¥Ïdr Ho$ ~mha H$ht ^r OrdZ 
Zht h¡ VWm Z hr dhm± na OrdZ ¶mo½¶ dmVmdaU H$m {Z‘m©U gå^d 
h¡& hmbm±{H$ emoY Mb aho h¢, gånyU© kmZ hmoZo na hr gå^mdZm ì¶³V 
H$s Om gH$Vr h¡&

20. S>m°. nr. ‘mhoídar Ho$ OrdZ d¥Îm na EH$ boI {bImo& 3

CÎma : 
S>m°. nr. ‘mhoídar H$m OÝ‘ 9 Zdå~a, 1904 H$mo O¶nwa ‘| hþAm Wm& 
dh EH$ ^maVr¶ dZñn{V {dkmZr Wo& CÝhm|Zo Bbmhm~mX {díd{dÚmb¶ 
go AnZr {ejm àmá H$s& CÝhm|Zo AnZm AÜ¶mnZ H$m¶© AmJam H$m°boO 
go Amaå^ {H$¶m& BÝhm|Zo Bbmhm~mX, bIZD$ d T>mH$m {díd{dÚmb¶m| 
‘| ^r AnZm AÜ¶mnZ H$m¶© {H$¶m&

S>m°. ‘mhoídar {Xëbr {díd{dÚmb¶ ‘| dZñn{V {d^mJ Ho$ AÜ¶j 
^r {Z¶w³V hþ¶o& {Q>ew H$ëMa à¶moJembm H$s ñWmnZm VWm Q>oñQ> Q²>¶y~ 
H$ëMa na emoY Ho$ {bE bÝXZ H$s am°¶b gmogm¶Q>r Zo CÝh| AnZm 
’o$bmo ~ZmH$a gå‘m{ZV {H$¶m&

21. 10 df© go H$‘ Am¶w Ho$ ~ÀMm| H$mo dmhZ ‘| ¶mÌm H$aVo g‘¶ ³¶m {ejm 
XoZr Mm{hE? 3

CÎma : 
~ÀMo H$mo {ZåZ{b{IV {ejm XoZr Mm{hE-

1.  ~ÀMo H$mo S´>mBqdJ grQ> Ho$ ~Jb dmbr grQ> na grQ> ~oëQ> ~m±YH$a 
~¡R>mZm Mm{hE&

2.  ~ÀMo Ho$ hmW ‘| H$moB© N>moQ>m {Ibm¡Zm XoZm Mm{hE& {Oggo {H$ dh 
amoE d {MëbmE Zht&

3.  ~ÀMo H$mo ß¶ma go g‘PmH$a ~¡R>mZm Mm{hE&
4.  AJa hmo gHo$ Vmo {H$gr AÝ¶ gXñ¶ H$mo gmW boH$a MbZm Mm{hE 

Vm{H$ dh ~ÀMo H$mo g±^mb gHo$&
5.  ~ÀMo H$mo {nN>br grQ> na AHo$bo Zht ~¡R>mZm Mm{hE ³¶m|{H$ 

CgHo$ Ûmam {nN>bo XadmOo ImobZo H$m IVam hmo gH$Vm h¡&

IÊS>-g

22. 1.  EH$ g§H$aU {H$go H$hVo h¢? 4
2.  EH$ g§H$aU H«$m°g H$mo {MÌ Ho$ Ûmam g‘PmBE&
CÎma : 
1.  g§H$aU à¶moJ ‘| O~ Ho$db EH$ hr JwU ¶w½‘ H$m AÜ¶¶Z {H$¶m 

OmVm h¡ Vmo Cgo EH$g§H$a H«$m°g H$hVo h¢&
2.  EH$ g§H$aU H«$m°g H$m {MÌ-

23. 1. (a) gmo{S>¶‘ ~mBH$m~m}ZoQ> H$mo J‘© H$aZo na ³¶m hmoVm h¡?  4
(b) YmdZ gmo‹‹S>o H$m gyÌ {bImo&

2. (a) An‘mO©H$ ³¶m h¡?
(b) gm~wZrH$aU ³¶m h¡?

CÎma : 
1. (a) O~ gmo{S>¶‘ ~mBH$m~m}ZoQ> H$mo J‘© {H$¶m OmVm h¡ Vmo 

gmo{S>¶‘ H$m~m}ZoQ> ~ZVm h¡&
 NaHCO Na CO H O CO2 3 2 3 2 2 -+ +T

(b) YmdZ gmo‹So$ H$m gyÌ h¡-
 .Na CO H O102 3  2

2. (a) An‘mO©H$ g’$mB© H$‘©H$ h¡ Omo agm¶{ZH$ ê$n go gmo{S>¶‘ 
EopëH$b gë’o$Q> VWm gmo{S>¶‘ EopëH$b ~oÝOrZ gë’$moZoQ> 
hmoVo h¢&
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H$a|& 

(b) gm~wZ {Z‘m©U Ho$ {bE dgr¶ Aåbm| Ed§ gmo{S>¶‘ 
hmBS´>m°³gmBS> Ho$ Obr¶ {db¶Z H$s A{^{H«$¶m gm~wZrH$aU 
H$hbmVr h¡ {Og‘| p½bgam°b ^r CnCËnmX Ho$ ê$n ‘| àmá 
hmoVm h¡&

24. 8 W  à{VamoY Ho$ {XE JE nXmW© Ho$ Vma H$s bå~mB© l  VWm AZwàñW-
H$mQ> H$m joÌ’$b A h¡& Bgr nXmW© Ho$ AÝ¶ Vma H$s bå~mB© l2  VWm 

AZwàñW-H$mQ> joÌ’$b A
2

 hmoZo na CgH$m à{VamoY kmV H$s{OE&   4

CÎma : 
{X¶m hþAm h¡-

 R1 8 W =  VWm bå~mB© l=  d joÌ’$b A=

 R2 ?= , bå~mB© l2=  d joÌ’$b A

2
=

h‘ OmZVo h¢ {H$,

 R P
A

l
#=  ¶hm± K  {d{eîQ> à{VamoY h¡&

AV… R1 P
A

l
#=

¶m 8 P
A

l
#=  ...(1)

Bgr àH$ma, R2 P
l2
A

2

#=  (a bå~mB© l2  d joÌ’$b A
2

 h¡)

¶m R2 P
A

l2 2
#
#=

 R2 
A

Pl4#=

g‘rH$aU (1) Ûmam,

 R2 4 8#=

AV… R2 32 W =

25. v  doJ go Om ahr EH$ dñVw H$s J{V H$mo CëQ>m H$a {X¶m Om¶o Vmo BgH$s 
J{VO D$Om© Ed§ g§doJ ‘| ³¶m A§Va Am¶oJm? 4

CÎma : 
1.  ‘mZm dñVw H$m Ðì¶‘mZ m=  h¡& Am¡a dñVw v  doJ go Om ahr 

h¡&

     ̀  àmapå^H$ J{VO D$Om© mv
2
1 2=

 A~ dñVw H$m doJ ( )v-  H$a {X¶m J¶m h¡&

 Bg{bE ~mX dmbr J{VO D$Om© ( )m v
2
1 2= -  mv

2
1 2=

 J{VO D$Om© H$m AÝVa = A§{V‘ J{VO D$Om©

            - àmapå^H$ J{VO D$Om©

  mv mv
2
1

2
12 2= -

  = eyÝ¶
 AV… dñVw H$s J{V H$mo CëQ>m H$a XoZo na J{VO D$Om© ‘| H$moB© 

AÝVa Zht AmEJm&

2.   àmapå^H$ g§doJ, ( )P1  mv=

     A§{V‘ g§doJ, ( )P2  ( )m v mv= - =-

     g§doJ ‘| AÝVa, PT  P P2 1= -  mv mv=- -

  mv2=-
 AV… dñVw H$s J{V H$mo CëQ>m H$a XoZo na CgHo$ g§doJ ‘| AÝVa 

mv2=- .

26. newnmbZ ³¶m| Amdí¶H$ h¡? 4

CÎma : 
~oamoOJmar H$s g‘ñ¶m Ho$ g‘mYmZ Ho$ {bE newnmbZ Amdí¶H$ h¢ 
dV©‘mZ ‘| ^r ^maV H$s A{YH$m§e OZg§»¶m Jm±dm| ‘| {Zdmg H$aVr 
h¡& g‘w{MV amoOJma Z {‘b nmZo Ho$ H$maU dh eham| H$s Amoa nbm¶Z 
H$aVr h¡& {Oggo eham| H$m AZmdí¶H$ ~moP ~‹T>Vm h¢ Eogr Xem ‘| 
~oamoOJmar go ~MZo hoVw newnmbZ EH$ CÎm‘ Cnm¶ h¡& Bggo Ohm± EH$ 
Amoa XÿY H$s àm{ßV hmoJr dht Xÿgar Amoa IoVm| Ho$ {bE O¡{dH$ ImX 
H$s àm{ßV hmo gHo$Jr&

27. O¡d {d{dYVm g§ajU Ho$ àH$ma {b[IE& 4

CÎma : 
O¡d{d{dYVm g§ajU Xmo àH$ma go {H$¶m OmVm h¡-
1. ñd… ñWmZo g§ajU - {Og g§H$Q>J«ñV àOm{V H$mo g§a{jV aIZm 

h¡, Cgr Ho$ AZwgma àmH¥${VH$ Amdmg ‘| hr AZwHy$b n[apñW{V¶m 
Ed§ gwajm CnbãY H$amB© OmVr h¡, {OgHo$ {bE H$B© Aä¶maÊ¶, 
amîQ´>r¶ CÚmZ Am{X ñWm{nV {H$E J¶o h¢&

2. ~{hñWmZo g§ajU - Bg‘| g§H$Q>J«ñV nmXn d OÝVw àOm{V¶m| 
H$mo CZHo$ àmH¥${VH$ Amdmg Ho$ ~mha H¥${Ì‘ Amdmg g§ajU hoVw 
dmZñn{VH$ CÚmZ, ~rO ~¢H$, CÎmH$ g§d©YZ à¶moJembm Am{X 
H$s ñWmnZm H$s JB© h¡&

AWdm 

27. JmOa Kmg ñWmZr¶ O¡d {d{dYVm Ho$ {bE ~‹S>m IVam ~Z JB© h¡& 
H¡$go? g‘PmBE& 4
CÎma : 
JmOa Kmg (Parthenium), gZ² 1950 ‘| A‘o[aH$m go Am¶mV 
{H$¶o JE Johÿ± Ho$ gmW ̂ maV AmB©& JmOa Kmg {díd Ho$ g~go IVaZmH$ 
IanVdmam| ‘| go EH$ h¡ {Ogo OmZda VH$ Zht ImVo& Bg nm¡Yo ‘| H$B© 
Eogo amgm¶{ZH$ nXmW© hmoVo h¢ Omo EbOu n¡Xm H$aVo h¢& JmOa Kmg 
h‘mar ñWmZr¶ O¡d {d{dYVm Ho$ {bE ~hþV ~‹S>m IVam ~Z JB© h¡&

IÊS>-X

28. 1.  öX¶ Ho$ AZwX¡Ü¶© H$mQ> H$m Zm‘m§{H$V {MÌ ~ZmB¶o& 5
2.  öX¶ H$s g§aMZm H$m g§{já dU©Z H$s{OE&
3.  Y‘Zr d {eam ‘| AÝVa {b{IE&
CÎma : 
1.  öX¶ Ho$ AZwX¡Ü¶© H$mQ> H$m Zm‘m§{H$V {MÌ {ZåZ h¡-
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2. öX¶ H$s g§aMZm - ¶h ‘m±gb, ImoIbm, ‘wQ²>R>r Ho$ AmH$ma H$m, 
bmb a§J H$m, öX¶mdaU go {Kam, dOZ-300 J«m‘ H$m hmoVm h¡& 
öX¶ ‘| Mma H$j hmoVo h¢-2 AmqbX d 2 {Zb¶& öX¶ Ho$ ~m§¶o 
^mJ ‘| ewÕ d Xm§¶o ^mJ ‘| AewÕ é{Ya nm¶m OmVm h¡& öX¶ Ho$ 
~m§¶o Am{bÝX d ~m§¶m {Zb¶ {ÛdbZr H$nmQ> (‘mBQ´>b dmëd), 
Xm§¶m AmqbX d Xm§¶m {Zb¶ {ÌdbZr H$nmQ> go AbJ-AbJ 
ahVo h¢& H$nmQ> go é{Ya {dn[aV {Xem ‘| Zht OmVm h¡& H$nmQ> 
Ho$ IwbZo d ~§X hmoZo go b~-S>n H$s Üd{Z CËnÝZ hmoVr h¡& 
öX¶ é{Ya H$mo eara ‘| nån H$aVm h¡& öX¶ ‘| é{Ya Xmo ~ma 
M³H$a bJmVm h¡, Bgo Xmoham n[ag§MaU V§Ì ^r H$hVo h¢& öX¶ 
noerÝ¶mg, öX¶ H$s J{V H$mo {ZYm©[aV H$aVm h¡, Bgo nog‘oH$a 
(J{V àoaH$) H$hm OmVm h¡&

3. Y‘Zr d {eam ‘| AÝVa -

Y‘Zr {eam

¶o é{Ya H$mo öX¶ go eara 
Ho$ {d{^ÝZ A§Jm| VH$ nhþ±MmVr 

h¢&

¶o eara Ho$ {d{^ÝZ A§Jm| go 
é{Ya H$mo öX¶ H$s Amoa bo 

OmVr h¢&

Y‘{Z¶m| ‘| H$nmQ> Zht hmoVo 
h¢&

{eamAm| ‘| AÕ©MÝÐmH$ma 
H$nmQ> hmoVo h¢, Omo é{Ya H$mo 
eara H$s Amoa CëQ>m ~hZo go 

amoH$Vo h¢&

Y‘{Z¶m| ‘| é{Ya AË¶{YH$ 
X~md ‘| ~hVm h¡&

{eamAm| ‘| é{Ya ~hþV H$‘ 
X~md Ho$ gmW ~hVm h¡&

Y‘{Z¶m| ‘| A{YH$Va 
Am°³grH¥$V é{Ya ~hVm h¡& 
AV… ¶o Jwbm~r ¶m M‘H$sbo 

bmb a§J H$s hmoVr h¢&

{eamAm| ‘| A{YH$Va 
AZm°³grH¥$V é{Ya ~hVm 
h¡& AV… ¶o Jhar bmb ¶m 
Zrbr-gr àVrV hmoVr h¢&

Y‘{Z¶m± eara ‘| JhamB© ‘| 
pñWV hmoVr h¢&

{eamE± ËdMm Ho$ g‘rn pñWV 
hmoVr h¢&

Y‘{Z¶m| H$s {^{Îm ‘moQ>r d 
bMrbr hmoVr h¡&

{eamAm| H$s {^{Îm nVbr 
hmoVr h¡&

Y‘{Z¶m| ‘| noer ñVa ‘moQ>m 
hmoVm h¡

{eamAm| ‘| noer ñVa nVbm 
hmoVm h¡&

AWdm 

28. 1.  Am‘me¶ ‘| nmMZ H$mo g‘PmB¶o& 5
2.  N>moQ>r Am±V ‘| nmMZ à{H«$¶m H$mo g§{jßV ‘| g‘PmBE
3.  h‘mao eara ‘| gdm©{YH$ nmMZ à{H«$¶m {H$g A§J ‘| hmoVr h¡?
CÎma : 
1. Am‘me¶ ‘| nmMZ - Am‘me¶ ‘| ^moOZ Aåbr¶ hmo OmVm h¡& 

J«mgZmb go ^moOZ ~mobg Ho$ ê$n ‘| Bg ’y$bo hþE noer¶ ^mJ ‘| 
AmVm h¡ Bg‘| H«$‘mHw§$MZ J{V hmoVr h¡& Am‘me¶ ‘| VrZ àH$ma 
Ho$ ñÌmd nmE OmVo h¡&
(a) íboî‘m J«rdm H$mo{eH$mAm| go íboî‘m H$m ñÌmdU - 

AmhmaZmb H$mo ñdnmMZ go ~MmVr h¡&
(b) OR>a ag - àmoEÝOmB‘ nopßgZmoOZ HCl H$s {H«$¶m go 

nopßgZ ‘| ~XbVm h¡ Omo àmoQ>rZ H$m AnKQ>Z H$aVm h¡&
(c) Am°³goo{Q>H$ H$mo{eH$mE± - HCl H$m ñÌmdU H$aZm, 

EÝOmB‘m| H$mo g{H«$¶ H$aZm, Q>m¶{bZ H$mo {ZpîH«$¶ H$aZm, 
^moOZ H$mo Aåbr¶ ~ZmZm& ({eewAm| ‘| nopßgZ Ho$ ñWmZ 
na ao{ZZ ~ZVm h¡ Omo Xþ½Y àmoQ>rZ H$m nmMZ H$aVm h¡&)

 (Bg àH$ma Am‘me¶ ‘| nmMZ Ho$ ~mX ^moOZ Omo J«hUr ‘| 
OmVm h¡& Cgo H$mB‘ H$hVo h¡&

2. N>moQ>r Am±V ‘| nmMZ- Am‘me¶ go H$mB‘ J«hUr ‘| AmVm h¡ 
Vmo Cg‘| {nÎm ag, A½Zme¶r ag AmH$ma {‘bVo h¡& J«hUr ‘| 
gdm©{YH$ nmMZ à{H«$¶m gånÝZ hmoVr h¡& ³¶m|{H$ Bg‘| ep³Vembr 
EÝOmB‘ {‘bVo h¡&

A½Zme¶r ag d {nÎm ag {‘bm ^moOZ N>moQ>r Am±V ‘| 
AmVm h¡ Ohm± H$m~m}hmBS´>oS>, àmoQ>rZ, dgm H$m nyU© nmMZ hmoVm h¡& 
A½Zme¶r ag ‘| CnpñWV EÝOmB‘ {ZåZ àH$ma O{Q>b AUwAm| 
H$mo gab AUwAm| ‘| ~XbVo h¡&

(a) ñQ>mM© E{‘boO  ‘mëQ>mog&
(b)  àmoQrZ noßQmBS > A‘rZmoAåb &

(H$mB‘mo{Q´ pßgZ H$m~mo} p³gnoßQ mBSo O)

{Q´ {nßgZ
^ h

(c) dgm 
bmBnog

 ‘moZmop½bgamBS>, dgm Aåb&

(d) DNA d RNA 
Ý¶yp³bEboO

 Ý¶yp³bAmoQ>mBS>&
 AmÝÌ ag ‘| CnpñWV EÝOmB‘ {ZåZ àH$ma go nmMZ H$aVo h¡&

 ‘mëQ>mog ‘mëQoO  ½byH$mog&

 bo³Q>mog b¡³Qog  ½byH$mog&

 gwH«$mog 
gwH« g

 ½byH$mog&
 dgm   dgr¶ Aåb, p½bgam°b&

 Ý¶yp³ëH$ Aåb, Ý¶yp³bAmoQ>mBS> 
Ý¶yp³bEOoO

 

Ý¶yp³bAmogmBS> d eH©$am S>mBnoßQ>mBS> 
S mBnoßQ mOoO

 
A‘rZmo Aåb&

 Ý¶p³bAmoQ>mBS> ’$mñ’o QoO  ZmBQ´>moOZ jma, amB~mog 
eH©$am&

 Bg àH$ma EÝOmB‘m| Ûmam O{Q>b AUw gab AUwAm| ‘| Qy>Q> OmVo 
h¡ Am¡a n{MV ^moOZ H$m AdemofU hmo OmVm h¡&

3.  gdm©{YH$ nmMZ à{H«$¶m dmbm joÌ = N>moQ>r Am±V&

29. 1.  aXa’$moS>© na‘mpÊdH$ ‘m°S>b Ho$ VrZ A{^J«{hV {b{IE? 5
2. aXa’$moS>© ‘m°S>b gm¡a ‘m°S>b Ho$ ‘m°S>b Ho$ ê$n ‘| ³¶m| OmZm OmVm 
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H$a|& 

h¡?
3.  {ZåZ VËdm| H$mo CZHo$ YmpËdH$ JwUm| Ho$ ~‹T>Vo H«$‘ ‘| ì¶dpñWV 

H$s{O¶o?
 Ca, Al, Na, Si

CÎma : 
1. aXa’$moS>© ‘m°S>b Ho$ A{^J«{hV - aXa’$moS>© Zo àñVm{dV {H$¶m {H$ 

na‘mUw Ho$ Xmo ^mJ hmoVo h¢-
(a) Zm{^H$s¶ ^mJ - Bg‘| Zm{^H$ nm¶m OmVm h¡ {Og‘| {H$ 

YZmdo{eV àmoQ>m°Z VWm CXmgrZ Ý¶yQ´>m°Z hmoVo h¢& na‘mUw H$m 
gånyU© Ðì¶‘mZ CgHo$ Zm{^H$ ‘| Ho$pÝÐV hmoVm h¡ {OgH$m 
AmH$ma ( )m10 15-  na‘mUw Ho$ AmH$ma ( )m10 10-  H$s 
VwbZm ‘| AË¶ÝV H$‘ hmoVm h¡&

(b) ~mø Zm{^H$s¶ ^mJ - aXa’$moS>© Ho$ AZwgma na‘mUw ‘| 
ImoIbm ^mJ hmoVm h¡& Bbo³Q´>m°Z Zm{^H$ Ho$ Mmam| Amoa 
d¥ÎmmH$ma nWm| ‘| M³H$a bJmVo h¢& Bbo³Q´>m°Z H$s J{V Ho$ 
Xm¡amZ Zm{^H$ Ûmam bJm¶m J¶m AmH$f©U ~b AnHo$pÝÐ¶ 
~b Ûmam g§Vw{bV hmo OmVm h¡&

2.  gm¡a ‘ÊS>b ‘| gy¶© Ho$ÝÐ na hmoVm h¡ VWm 8 J«h CgHo$ Mmam| Amoa 
M³H$a bJmVo h¢& na‘mUw ‘| ^r Bbo³Q´>m°Ýg Zm[^H$ Ho$ Mmam| Amoa 
Bgr àH$ma M³H$a bJmVo h¢& Bg H$maU na‘mUw Ho$ ‘m°S>b H$s 
VwbZm gm¡a ‘ÊS>b go H$s OmVr h¡&

3.  YmpËdH$ JwUm| H$m ~‹T>Vm H«$‘ {ZåZ h¢-
 Si Al Ca Na< <   <

AWdm 

29. 1.  Mma ñnrerO ~VmB¶o Omo Na+ go g‘Bbo³Q´>m°{ZH$ h¡? 5
2.  h¡bmoOZ H$s Bbo³Q´>m°Z bpãY EÝW¡ënr gdm©{YH$ hmoVr h¡& 

g‘PmB¶o?
3. g‘PmB¶o {H$ Cl- H$m AmH$ma Cl na‘mUw go A{YH$ VWm Na+ 

H$m AmH$ma Na na‘mUw go H$‘ ³¶m| hmoVm h¡?
CÎma : 
1. Na+ go g‘Bbo³Q´>m°{ZH$ ñnrerO {ZåZ h¢-
 , , ,O F Mg Al2 2 3- - +   +.
2.  dJ© 17 Ho$ h¡bmoOZ na‘mUw Ho$ ~møV‘ H$moe ‘| 7 Bbo³Q´>m°Z hmoVo 

h¢ Bg{b¶o BÝh| {ZH$Q>V‘ A[H«$¶ J¡g {dÝ¶mg àmá H$aZo Ho$ {b¶o 
EH$ Bbo³Q´>m°Z H$s hr Amdí¶H$Vm hmoVr h¡ Bg H$maU ¶h EH$ 
Bbo³Q´>m°Z Ho$ à{V AË¶{YH$ AmH$f©U aIVo h¢, ’$bñdê$n BZH$s 
Bbo³Q´>m°Z bpãY EÝW¡ënr gdm©{YH$ hmoVr h¡&

3. 

Cl $ Cl-

àmoQ>m°Z 17= àmoQ>m°Z 17=

Bbo³Q´>m°Z 17= Bbo³Q´>m°Z 18=
 ³bmoarZ ‘| 17 àmoQ>m°Z, 17 Bbo³Q´>m°Z H$mo AmH${f©V H$aVo h¢ 

bo{H$Z Cl- ‘| 17 àmoQ>m°Z, 18 Bbo³Q´>m°Z H$mo AmH${f©V H$aVo h¢, 
Bg{b¶o Cl- ‘| ~møV‘ H$moe Ho$ Bbo³Q´>m°Z na à^mdr Zm{^H$s¶ 
AmH$f©U Cl na‘mUw H$s VwbZm ‘| H$‘ hmo OmVm h¡& Bg{b¶o Cl- 
H$m AmH$ma Cl go A{YH$ hmoVm h¡&

Na $ Na+

P 11= P 11=

e 11= 0e 1=
 Na+ Am¶Z ‘| ~møV‘ H$moe Ho$ Bbo³Q´>m°Z na à^mdr Zm{^H$s¶ 

AmH$f©U gmo{S>¶‘ na‘mUw H$s VwbZm ‘| A{YH$ hmoVm h¡& Bg{b¶o 
Na+ H$m AmH$ma Na go H$‘ hmoVm h¡&

30. AndV©Z Ho$ {ZåZ CXmhaUm| H$mo {dñVma go g‘PmB¶o- 5

1.  A{J«‘ gy¶m}X¶ VWm {dbpå~V gy¶m©ñV,
2.  nyU© AmÝV[aH$ namdV©Z,
3. dU© {djonU&
CÎma : 
1. A{J«‘ gy¶m}X¶ VWm {dbpå~V gy¶m©ñV - dm¶w‘ÊS>br¶ AndV©Z 

Ho$ H$maU dmñV{dH$ gy¶m}X¶ go bJ^J 2 {‘ZQ> nhbo Am¡a 
gy¶m©ñV Ho$ Xmo {‘ZQ> ~mX VH$ h‘ gy¶© H$mo XoI gH$Vo h¢&

 O~ gy¶© j¡{VO go Wmo‹S>m ZrMo hmoVm h¡, Vmo H$‘ gKZ dm¶w go 
A{YH$ gKZ dm¶w ‘| Am ahm gy¶© H$m àH$me ZrMo H$s Amoa 
And{V©V hmoVm h¡& Bg dm¶w‘ÊS>br¶ AndV©Z Ho$ H$maU gy¶© 
{j{VO go D$na CR>m hþAm àVrV hmoVm h¡, O~{H$ dñVwV… dh 
{j{VO Ho$ Wmo‹S>m ZrMo hmoVm h¡, Bg{bE gy¶m}X¶ dmñV{dH$ gy¶m}
X¶ go bJ^J 2 {‘ZQ> nhbo XoIm Om gH$Vm h¡& Bgr àH$ma 
dm¶w‘ÊS>br¶ AndV©Z Ho$ H$maU {j{VO Ho$ ZrMo gy¶© Ho$ AñV 
hmoZo Ho$ ~mX ^r gy¶© H$mo bJ^J 2 {‘ZQ> VH$ XoI gH$Vo h¢&

2. nyU© AmÝV[aH$ namdV©Z - O~ àH$me {H$aU| gKZ ‘mÜ¶‘ go 
{dab ‘mÜ¶‘ ‘| OmVr h¢ Vmo do AndV©Z Ho$ níMmV² A{^bå~ go 
Xÿa hmoVr OmVr h¢ ( )r i>  ¶{X {H$aUm| Ho$ AmnVZ H$moU i  Ho$ 
‘mZ H$mo ~‹T>mVo OmE§ Vmo AmnVZ H$moU Ho$ EH$ {d{eîQ> ‘mZ, {Ogo 
Cg ‘mÜ¶‘ H$m H«$mpÝVH$ H$moU ^r H$hm OmVm h¡, na And{V©V 
{H$aU XmoZm| ‘mÜ¶‘m| Ho$ n¥W³H$mar n¥îR> Ho$ g‘mÝVa go JwOaVr 
h¡& Bg AdñWm ‘| AndV©Z H$moU r 90c=  hmoVm h¡&
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 A~ ¶{X àH$me {H$aUm| H$ AmnVZ H$moU H$mo Am¡a ~‹T>m¶m OmE 
Vmo àH$me H$s {H$aU {dab ‘mÜ¶‘ ‘| And{V©V hmoZo Ho$ ñWmZ 
na gKZ ‘mÜ¶‘ ‘| hr namd{V©V hmo OmVr h¡& Bgo nyU© AmÝV[aH$ 
namdV©Z H$hVo h¢& àH$me VÝVw (optical fiber) Ûmam g§Mma ‘| 
Bgr à^md H$m Cn¶moJ {H$¶m OmVm h¡&

3. dU© {djonU - O~ ídoV àH$me H$s {H$aU {H$gr nmaXeu {àÁ‘ 
‘| go JwOaVr h¡, Vmo dh AnZo ‘mJ© go {dM{bV hmoH$a {àÁ‘ Ho$ 
AmYma H$s Amoa PwH$ OmVr h¡ VWm gmV {d{^ÝZ a§Jm| H$s {H$aUm| 
‘| {d^m{OV ^r hmo OmVr h¡& BZ {H$aUm| go {àÁ‘ Ho$ Xÿgar Amoa 
aIo g’o$X nX} na EH$ a§JrZ nQ²>Q>r ~Z OmVr h¡&

 Bg àH$ma CËnÝZ {d{^ÝZ a§Jm| Ho$ g‘yh H$mo dU©H«$‘ ¶m ñno³Q´>‘ 
H$hVo h¢ VWm ídoV àH$me Ho$ AnZo Ad¶dr a§Jm| ‘| {d^³V hmoZo 
H$s KQ>Zm H$mo àH$me H$m dU© {djonU H$hVo h¢&

  

ídoV àH$me H$m dU© {djonU

 a§Jm| Ho$ Bg H«$‘ H$mo A§J«oOr Ho$ eãX VIBGYOR ¶m {hÝXr Ho$ 
eãX ~¢OZrhnrZmbm Ûmam ¶mX aIm Om gH$Vm h¡&

AWdm 

30. 1.  J«h ³¶m| Zht {Q>‘{Q>‘mVo h¡? ì¶m»¶m H$s{OE& 5
2.  Vmao ³¶m| {Q>‘{Q>‘mVo h¡? ì¶m»¶m H$s{OE&
CÎma : 
1.  ¶Ú{n Vmao amV ‘| {Q>‘{Q>‘mVo h¢ naÝVw J«h Zht {Q>‘{Q>‘mVo& BgH$m 

H$maU ¶h h¡ {H$ Vmao AË¶{YH$ Xÿa hmoVo h¢ Am¡a AË¶{YH$ N>moQ>o 
àVrV hmoVo h¡§ AWm©V² Vmao àH$me Ho$ {~ÝXþ òmoV ‘mZo Om gH$Vo 
h¢& n[adV©Zerb dm¶w‘ÊS>b {~ÝXþ AmH¥${VH$ Vmao go AmZo dmbo 
àH$me ‘| n[adV©Z H$aZo H$s j‘Vm aIVm h¡& {OgHo$ H$maU Vmao 
{Q>‘{Q>‘mVo àVrV hmoVo h¢ bo{H$Z J«h Vmam| H$s Anojm n¥Ïdr Ho$ 
~hþV {ZH$Q> h¢ Am¡a Bg{bE CÝh| {dñV¥V òmoV H$s ^m±{V ‘mZm Om 
gH$Vm h¡& ¶{X J«h H$mo {~ÝXþ-AmH$ma Ho$ AZoH$ àH$me òÌmoVm| 
H$m g§J«h ‘mZm Om¶o, Vmo g^r {~ÝXþ AmH$ma Ho$ àH$me òmoVm| go 
h‘mao ZoÌm| ‘| àdoe H$aZo dmbo àH$me H$s ‘mÌm ‘| Hw$b n[adV©Z 
H$m Am¡gV ‘mZ eyÝ¶ hmoJm& Bgr H$maU go J«h {Q>‘{Q>‘mVo hþE 
àVrV Zht hmoVo h¢&

2.  Vmam| Ho$ àH$me Ho$ dm¶w‘ÊS>br¶ AndV©Z Ho$ H$maU hr Vmao 
{Q>‘{Q>‘mVo àVrV hmoVo h¢& Vmam| go AmZo dmbm àH$me O~ n¥Ïdr 
Ho$ dm¶w‘ÊS>b ‘| àdoe H$aVm h¡, V~ {d{^ÝZ D±$MmB¶m| na dm¶w 
Ho$ n[adVu àH$m{eH$ KZËd Ho$ H$maU àH$me H$m AndV©Z hmo 
OmVm h¡& AV… n¥Ïdr Ho$ dm¶w‘ÊS>b ‘| àdoe H$aZo Ho$ níMmV² 
n¥Ïdr Ho$ n¥îR> na nhþ±MZo VH$ Vmao H$m àH$me {ZaÝVa And{V©V 

hmoVm OmVm h¡& Bg{bE h‘mar Am±Im| VH$ nhþ±MZo dmbm, Vm[aH$ 
àH$me, dm¶w‘ÊS>br¶ AndV©Z Ho$ H$maU, {ZaÝVa ê$n go ~‹T>Vm 
Am¡a KQ>Vm ahVm h¡ Am¡a h ‘| Vmao {Q>‘{Q>‘mVo àVrV hmoVo h¢&


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