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No of Questions : 30   Zm‘m§H$

No of Pages : 3    

‘mÜ¶{‘H$ narjm, 2019

{dkmZ

‘m°S>b nona 2

g‘¶ … 4
13  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. {dQ>m{‘Z E H$s H$‘r go H$m¡Zgm amoJ hmoVm h¡? 1

2. g§daUr no{e¶m| H$m ³¶m H$m‘ h¡? 1

3. à{Vajr ³¶m h¡? 1

4. A a³V g‘yh dmbo ì¶p³V Ho$ a³V ‘| H$m¡Zgr à{Vajr CnpñWV hmoVr h¡? 1

5. àW‘ a³VmYmZ H$~ Am¡a {H$gHo$ Ûmam {H$¶m J¶m? 1

6. dëH$ZrH$aU H$s n[a^mfm Xr{OE& 1

7. J{VO D$Om© go Amn ³¶m g‘PVo h¢? 1

8. AZdrH$aUr¶ Ordmí‘ BªYZ Ho$ H$moB© Xmo Zm‘ {b{IE& 1

9. Xmo Am¡fYr¶ nmXnm| Ho$ d¡km{ZH$ Zm‘ {b{I¶o& 1
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10. Ymam H$m SI ‘mÌH$ ³¶m hmoVm h¡? 1

11. AmZwdm§{eH$ {d{dYVm ³¶m hmoVr h¡? 1

IÊS>-~

12. {H$g I{ZO H$s H$‘r Ho$ H$maU JbJ§S> amoJ hmo OmVm h¡? VWm BgHo$ à‘wI ñÌmoV ³¶m hmoVo h¢? 3

13. AgNO KCl AgCl KNO3 3$+ +
Cnamo³V A{^{H«$¶m {H$g àH$ma H$s h¡? Zm‘ {bI| VWm g‘PmBE& 3

14. ’w$barZ H$s H$moB© Mma {deofVmE§ ~VmB¶o& 3

15. Ob g§ajU d à~§YZ Ho$ VrZ Cnm¶ {b{IE? 3

16. O¡d VWm AO¡d {ZåZrH$aUr¶ nXmWm] H$mo n[a^m{fV H$aVo hþE g‘PmBE? 3

17. Ádmbm‘wIr H$s KQ>ZmE± A{YH$Va H$hm± hmoVr h¢ d BgH$m à^md ~VmBE& 3

18. gwnaZmodmAm| Ho$ bmb {dñWmnZ H$mo ‘mnZo go ³¶m VÏ¶ gm‘Zo Am¶m? 3

19. d¡km{ZH$ OJV ‘|, AÝV[aj ‘| OrdZ Ho$ {bE ³¶m gmoM h¡? 3

20. MaH$ g§{hVm na boI {b{IE& 3

21. EëH$mohb H$m godZ H$aHo$ dmhZ MbmZo na ³¶m XÊS> {X¶m OmVm h¡? 3

IÊS>-g

22. ‘oÊS>b Ho$ AmZwd§{eH$Vm {Z¶‘m| H$m ‘hÎd {b[I¶o& 4

23. 1. (a) à~b Aåb Ho$ Zm‘ {b{IE& 2 2+
(b) jma H$m Am°ao{Z¶g {gÕmÝV {b{IE&

2. (a) {H«$ñQ>bZ Ob go ³¶m VmËn¶© h¡? CXmhaU Xr{OE&
(b) Xhr H$mo YmVw Ho$ nmÌ ‘| ³¶m| Zht aIZm Mm{hE?

24. {ZåZ n[anWm| ‘| A d B  Ho$ ‘Ü¶ Vwë¶ à{VamoY kmV H$amo- 4

(a)

(b)
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25. EH$ Ka ‘| 5 ¶wp³V¶m± à{V{XZ 10 KÊQ>o VH$ Cn¶moJ ‘| br OmVr h¢& ¶{X BZ‘| go 2 ¶wp³V¶m± 200 W H$s hm| Ed§ 
VrZ ¶wp³V¶m± 400 W  H$s hm| Vmo BZHo$ Ûmam EH$ {XZ ‘| ì¶¶ H$s JB© D$Om© {dÚwV ¶y{ZQ>m| ‘| kmV H$s{O¶o&  4

26. bmI H$sQ> CËnmXZ H$s {d{Y¶m| H$m dU©Z H$s{OE? 4

27. H¥${f d dm{ZH$s ‘| ì¶mdgm{¶H$ àd¥{Îm H$m O¡d {d{dYVm na ³¶m à^md n‹S>oJm? 4

AWdm 

27. O¡d{d{dYVm g§ajU Ho$ àH$ma {b{IE&

IÊS>-X

28. 1. Ý¶yamoZ (V§{ÌH$m H$mo{eH$m) H$m Zm‘m§{H$V {MÌ ~ZmB¶o& 2 2 1+ +
2. V§{ÌH$m V§Ì H$s H$m{¶©H$s H$mo g‘PmBE&
3. {gZ¡pßQ>H$ Zmo~ ³¶m hmoVr h¡?

AWdm 

28. 1. ‘mZd nmMZ VÝÌ H$m Zm‘m§{H$V {MÌ ~ZmB¶o& 2 2 1+ +
2. AmhmaZmb Ho$ VrZ à‘wI H$m¶© {b{IE&
3. nmMZ {H$go H$hVo h¢?

29. VËdm| Ho$ {ZåZ{b{IV JwU AmdV© gmaUr ‘| {H$g àH$ma Amd{V©Vm Xem©Vo h¢? 1 2 11
2

1
2+ +

1. {dÚwV G$UmË‘H$Vm
2. Am¶ZZ EÝW¡ënr
3. na‘mUw {ÌÁ¶m

AWdm 

29. 1. AmdV© gmaUr ‘| CnpñWV CnYmVwAm| Ho$ Zm‘ {b{IE& 1 2 2+ +
2. AmdV© ‘| ~m¶| go Xm¶| OmZo na na‘mUw AmH$ma {H$g àH$ma ~XbVm h¡?
3. {ZåZ VËdm| H$mo CZHo$ na‘mUw AmH$ma Ho$ ~‹T>Vo H«$‘ ‘| ì¶dpñWV H$amo?
 Na, Cs, Li, K

30. AndV©Z go Amn ³¶m g‘PVo h¢? AndV©Z Ho$ {Z¶‘ {b{I¶o Ed§ H$m§M Ho$ ñb¡~ H$s ghm¶Vm go àH$mím {H$aU 
Ho$ AndV©Z H$mo g‘PmB¶o& 1 1 3+ +

AWdm 

30. ‘mZd ZoÌ Ho$ ZoÌ boÝg H$s ’$moH$g Xÿar H$mo n[a^m{fV H$s{OE VWm ‘mZd ZoÌ H$s g‘§OZ j‘Vm ’$moH$g Xÿar go 
{H$g àH$ma gå~pÝYV hmoVr h¡? g‘PmBE& 2 3+


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amOñWmZ ~moS>© narjm 2019
10dt H$jm

{dkmZ
‘m°S>b nona-2

g‘¶ : 3 4
1  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. {dQ>m{‘Z E H$s H$‘r go H$m¡Zgm amoJ hmoVm h¡? 1

CÎma : 
{dQ>m{‘Z E H$s H$‘r go aVm¢Yr Zm‘H$ amoJ hmo OmVm h¡&

2. g§daUr no{e¶m| H$m ³¶m H$m‘ h¡? 1

CÎma : 

g§daUr no{e¶m± (Sphincters) ̂ moOZ, nm{MV ̂ moOZ ag d Ad{eîQ> 
H$s J{V H$mo {Z¶§{ÌV H$aVr h¢&

3. à{Vajr ³¶m h¡? 1

CÎma : 
n«{Vajr ßbmÁ‘m H$mo{eH$mAm| Ûmam {Z{‘©V Jm‘m ½bmo~w{bZ àmoQ>rZ h¡ Omo 

àm{U¶m| Ho$ a³V AWdm Vab nXmWm] ‘| nm¶o OmVo h¢&

4. A a³V g‘yh dmbo ì¶p³V Ho$ a³V ‘| H$m¡Zgr à{Vajr CnpñWV hmoVr 

h¡? 1

CÎma : 

A a³V g‘yh dmbo ì¶p³V Ho$ a³V ‘| Anti-B à{Vajr CnpñWV 

hmoVr h¡&

5. àW‘ a³VmYmZ H$~ Am¡a {H$gHo$ Ûmam {H$¶m J¶m? 1

CÎma : 
àW‘ a³VmYmZ 15 OyZ, 1667 H$mo S>m°. OrZ-~opßQ>ñQ> S>oZrO Ho$ 

Ûmam ^o‹S> go 15 dfu¶ b‹S>Ho$ ‘| {H$¶m&

6. dëH$ZrH$aU H$s n[a^mfm Xr{OE& 1

CÎma : 
àmH¥${VH$ a~a H$s JwUdÎmm, VZZ gm‘Ï¶© Ed§ àË¶mñWVm ~‹T>mZo Ho$ {bE 

Bgo gë’$a (s) Ho$ gmW J‘© H$aVo h¢, Bg à{H«$¶m H$mo dëH$ZrH$aU 
H$hVo h¢&
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7. J{VO D$Om© go Amn ³¶m g‘PVo h¢? 1

CÎma : 

{H$gr dñVw ‘| CgH$s J{V Ho$ H$maU {Z{hV D$Om© H$mo J{VO D$Om© 

H$hVo h¢& O¡go-C‹S>Vm hþAm hdmB© OhmO, ZXr ‘| ~hVm hþAm nmZr Am{X 

‘| H$m¶© H$aZo H$s j‘Vm CZ‘| {dÚ‘mZ J{VO D$Om© Ho$ H$maU h¡&

8. AZdrH$aUr¶ Ordmí‘ BªYZ Ho$ H$moB© Xmo Zm‘ {b{IE& 1

CÎma : 

H$mo¶bm, noQ´>mo{b¶‘&

9. Xmo Am¡fYr¶ nmXnm| Ho$ d¡km{ZH$ Zm‘ {b{I¶o& 1

CÎma : 

1. hëXr- Hw$aHw$‘m bm¢J&

2. AXaH$- {OpÝOda Am°{’${gZob&

10. Ymam H$m SI ‘mÌH$ ³¶m hmoVm h¡? 1

CÎma : 
Ymam H$m SI ‘mÌH$ Eoånr¶a h¡&

 1 Eoånr¶a 
1
1
goH$ÊS
Hy$bm‘

=

11. AmZwdm§{eH$ {d{dYVm ³¶m hmoVr h¡? 1

CÎma : 
AmZwdm§{eH$ g§KQ>Z Ho$ H$maU àOm{V¶m| ‘| {d{^ÝZVm, AmZwdm§{eH$ 
{d{dYVm H$hbmVr h¡&

IÊS>-~

12. {H$g I{ZO H$s H$‘r Ho$ H$maU JbJ§S> amoJ hmo OmVm h¡? VWm BgHo$ 
à‘wI ñÌmoV ³¶m hmoVo h¢? 3

CÎma : 
Am¶moS>rZ H$s H$‘r Ho$ H$maU JbJ§S> amoJ hmo OmVm h¡& BgHo$ à‘wI 
ñÌmoV g‘wÐr Z‘H$, ^moOZ, hao nÎmm| dmbr gpãO¶m±, bdU, Obr¶ 

‘N>br d Om‘wZ Am{X&

13. AgNO KCl AgCl KNO3 3$+ +  3

Cnamo³V A{^{H«$¶m {H$g àH$ma H$s h¡? Zm‘ {bI| VWm g‘PmBE&
CÎma : 

¶h EH$ {Û[dñWmnZ A{^{H«$¶m h¡ {Og‘| XmoZm| A{^H$maH$m| Ho$ na‘mUw 
¶m na‘mUw g‘yh Amng ‘| {dñWm{nV hmo OmVo h¢ VWm Z¶o ¶m¡{JH$ 
~ZVo h¢& A{^{H«$¶m-

AgNO KCl AgCl KNO3 3$+ +
‘| AgNO3 Ho$ NO3

− Am¶Z KCl Ho$ Cl Am¶Zm| H$mo {dñWm{nV 

H$a aho h¢ {Oggo {gëda ³bmoamBS> (AgCl) VWm nmoQ>o{e¶‘ ZmBQ´>oQ> 

( )KNO3  ~Z aho h¢&

14. ’w$barZ H$s H$moB© Mma {deofVmE§ ~VmB¶o& 3

CÎma : 

’w$barZ H$s Mma {deofVmE§ {ZåZ h¢-

1. ’w$barZ H$s g§aMZm EH$ ’w$Q>~m°b H$s Vah hmoVr h¡&

2. ’w$barZ Jmob Jwå~X Ho$ g‘mZ bJVr h¢&

3. ’w$barZ Ho$ AUw ‘| 60, 70 ¶m A{YH$ H$m~©Z na‘mUw hmoVo h¢&

4. ’w$barZ CÀM Vmn na A{VMmbH$ hmoZo Ho$ H$maU H$m~©Z H$m 

‘hÎdnyU© Anaê$n h¡&

15. Ob g§ajU d à~§YZ Ho$ VrZ Cnm¶ {b{IE? 3

CÎma : 

Ob g§ajU d à~§YZ Ho$ VrZ Cnm¶ {ZåZ{b{IV h¢-

1. Ob H$mo ~hþ‘yë¶ amîQ´>r¶ gånXm Kmo{fV H$a CgH$m g‘w{MV 

{Z¶moOZ H$aZm Mm{hE&

2. Kaoby Cn¶moJ ‘| Ob H$s ~~m©Xr H$mo amoH$Zm Mm{hE&

3. ^y-Ob Ho$ XmohZ na {Z¶§ÌU H$aZm Mm{hE&

16. O¡d VWm AO¡d {ZåZrH$aUr¶ nXmWm] H$mo n[a^m{fV H$aVo hþE 
g‘PmBE? 3

CÎma : 
O¡d {ZåZrH$aUr¶ - do nXmW© {OZH$m O¡{dH$ àH«$‘ Ûmam AnKQ>Z 
hmo OmVm h¡, O¡d {ZåZrH$aUr¶ H$hbmVo h¢& ¶h H$m¶© OrdmUwAm| VWm 
‘¥VOr{d¶m| Ûmam {H$¶m OmVm h¡& BZ gyú‘ Ordm| H$m Aga g^r nXmWm] 
na Zht hmoVm h¡ AV… Hw$N> nXmW© hr O¡d {ZåZrH$aUr¶ hmoVo h¢& 
CXmhaU Ho$ {bE emH$-gpãO¶m|, ’$bm| Am{X Ho$ Adeof VWm ‘b-‘yÌ 
Am{X nXmWm] H$mo gyú‘ Ordm| Ûmam AnK{Q>V H$a {X¶m OmVm h¡&
AO¡d {ZåZrH$aUr¶ - do nXmW© {OZH$m O¡{dH$ àH«$‘ Ûmam AnKQ>Z 
Zht hmoVm h¡, AO¡d {ZåZrH$aUr¶ H$hbmVo h¢& ¶o nXmW© gm‘mÝ¶V… 
A{H«$¶ (inert) hmoVo h¢ VWm bå~o g‘¶ VH$ n¶m©daU ‘| ~Zo ahVo 
h¢ AWdm n¶m©daU Ho$ AÝ¶ gXñ¶m| H$mo hm{Z nhþ±MmVo h¢& ßbmpñQ>H$, 
S>r.S>r.Q>r. ‘mZd {Z{‘©V ~hþV go Eogo nXmW© h¢ Omo gyú‘ Ordm| go 

Aà^m{dV ahVo h¢ AV… BZH$m AnKQ>Z Zht hmoVm h¡&

17. Ádmbm‘wIr H$s KQ>ZmE± A{YH$Va H$hm± hmoVr h¢ d BgH$m à^md 
~VmBE& 3

CÎma : 

àemÝV ‘hmgmJa Ho$ Ûrnm| Am¡a CZHo$ Mmam| Amoa VQ>r¶ ^mJm| ‘| 
Ádmbm‘wIr A{YH$ nm¶o OmVo h¢& d¡go Ádmbm‘wIr g§gma Ho$ ha ^mJ 
‘| nm¶o OmVo h¢& Ádmbm‘wIr go hm{Z ^r hmoVr h¡ naÝVw AZoH$ bm^ 

^r hmoVo h¢& BZHo$ Ûmam ~Zr {‘Q²>Q>r CnOmD$ hmoVr h¡ Am¡a Bg‘| AZoH$ 

Cn¶moJr amgm¶{ZH$ nXmW© O¡go-J§YH$, ~mo[aH$ Aåb Am{X H$s‘Vr 
YmVwE± bmdm Ho$ gmW ~mha Am OmVr h¢& J‘© nmZr Ho$ PaZo ^r BgHo$ 
H$maU hr ~ZVo h¢&

18. gwnaZmodmAm| Ho$ bmb {dñWmnZ H$mo ‘mnZo go ³¶m VÏ¶ gm‘Zo Am¶m?

 3
CÎma : 

gwnaZmodmAm| Ho$ bmb {dñWmnZ H$mo ‘mnZo go ¶h VÏ¶ gm‘Zo Am¶m 
h¡ {H$ ~«÷mÊS> Ho$ ’¡$bZo H$s J{V ~‹T> ahr h¡& ~«÷mÊS> H$m AÝV ³¶m 
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hmoJm Bg {df¶ ‘| A^r EH$ am¶ Zht ~Z nmB© h¡& EH$ {dMma h¡ {H$ 

¶h {ZaÝVa ’¡$bVm hr OmEJm Am¡a R>ÊS>m hmoH$a O‘ OmEJm& A^r hmb 

hr ‘| ~«÷mÊS> ‘| ~‹S>r ‘mÌm ‘| Yyga Ðì¶ d Yyga D$Om© (S>mH©$ ‘¡Q>a d 

S>mH©$ D$Om©) CnpñWV hmoZo H$s OmZH$mar àmá hþB©& ~«÷mÊS> ‘| Yyga 

Ðì¶ H$s ³¶m ^y{‘H$m h¡, BgH$mo OmZZm A^r ~mH$s h¡&

19. d¡km{ZH$ OJV ‘|, AÝV[aj ‘| OrdZ Ho$ {bE ³¶m gmoM h¡? 3

CÎma : 

d¡km{ZH$ OJV ‘| ‘mZm Om ahm h¡ {H$ AÝV[aj ‘| OrdZ àMwa g§»¶m 

‘| CnpñWV h¡& e{ZJ«h Ho$ CnJ«h Q>mBQ>Z na CnpñWV Ðd ‘rWoZ Ho$ 

gmJa ‘| OrdZ hmoZo H$s gå^mdZm àH$Q> H$s JB© h¡& AnZo gm¡a‘ÊS>b 

Ho$ ~¥hñn{V J«h Ho$ CnJ«h ¶yamonm na ^r OrdZ ImoOm Om ahm h¡& ¶h 

OrdZ gyú‘ Ordm| Ho$ ê$n ‘| {ZaÝVa n¥Ïdr na AmVm ahVm h¡& ¶h ^r 

‘mZm OmVm h¡ {H$ OrdZ H$s CËn{Îm n¥Ïdr na Zht hþB© Wr& n¥Ïdr na 

OrdZ gyú‘ ê$n ‘| ~mha AÝV[aj go Am¶m h¡& AZoH$ ~ma AÝV[aj go 

AmE OrdZ H$mo àmá H$aZo Ho$ Xmdo {H$¶o J¶o h¢ naÝVw do Xmdo nyar Vah 

go à‘m{UV Zht hmo gH$Vo h¢&

20. MaH$ g§{hVm na boI {b{IE& 3

CÎma : 
MaH$ Ûmam {bIm J¶m J«ÝW MaH$ g§{hVm AmO ^r {M{H$Ëgm emñÌ 
‘| gå‘mZ H$s ÑpîQ> go XoIm OmVm h¡& ¶h g§ñH¥$V ^mfm ‘| àmMrZV‘ 
J«ÝW h¡ VWm JÚ d nÚ XmoZm| ê$nm| ‘| {b{IV h¡& MaH$ AmZwdm§{eH$s 
Ho$ ‘yb {gÕmÝVm| Ho$ kmVm Wo& do nhbo {M{H$ËgH$ Wo {OÝhm|Zo öX¶ H$mo 
eara H$m {Z¶§ÌU Ho$ÝÐ ~Vm¶m Omo eara go ‘w»¶ Y‘{Z¶m| Ûmam Ow‹S>m 
hmoVm h¡& MaH$ Zo MaH$ g§{hVm ‘| {M{H$ËgH$m| d {M{H$Ëgm {dkmZ Ho$ 
{dÚm{W©¶m| Ho$ {bE Hw$N> {ZX}em| d à{VkmAm| H$m ^r CëboI {H$¶m h¡&

21. EëH$mohb H$m godZ H$aHo$ dmhZ MbmZo na ³¶m XÊS> {X¶m OmVm h¡? 3

CÎma : 
¶{X dmhZ MmbH$ Ho$ a³V ‘| {ZYm©[aV gr‘m go A{YH$ EëH$mohb 
nm¶m OmVm h¡ Vmo dh XÊS>Zr¶ AnamY hmoVm h¡& ‘moQ>a ìhrH$b E³Q> Ho$ 

AZwÀN>oX 185 Ho$ AZwgma Cg MmbH$ H$mo <2000 H$m Ow‘m©Zm ¶m 

6 ‘mh H$s Oob H$s gOm H$m àmdYmZ h¡ VWm VrZ df© Ho$ ^rVa hr 
AnamY XmohamZo na H$mamdmg H$s Ad{Y 2 df© Am¡a Ow‘m©Zm <3000 
VH$ ~‹T>m¶m Om gH$Vm h¡&

IÊS>-g

22. ‘oÊS>b Ho$ AmZwd§{eH$Vm {Z¶‘m| H$m ‘hÎd {b[I¶o& 4

CÎma : 
‘oÊS>b Ho$ {Z¶‘m| H$m ‘hÎd {ZåZ{b{IV h¡-

1. ‘oÊS>b Ho$ {Z¶‘m| H$s ghm¶Vm go CÝZV d g§H$a àOm{V¶m| H$mo 

CËnÝZ {H$¶m OmVm h¡&
2. BZ àOm{V¶m| ‘| A{YH$ CËnmXZ, A{YH$ AZwHy$bZVm, amoYH$ 

j‘Vm Am{X JwU nm¶o OmVo h¢&
3. àOZZ {dkmZ ‘| ‘oÊS>b Ho$ {Z¶‘m| H$m ~‹S>m ¶moJXmZ h¡&

4. AgmÜ¶ amoJm| H$s nhMmZ H$aZo d CnMma ‘| ghm¶H$ h¡&

5. ‘oÊS>b Ho$ H$m¶m] go O¡d VH$ZrH$ Am¡a O¡d A{^¶m§{ÌH$s H$mo ^r 

~b {‘bm&

6. gwOZ{ZH$s ‘| ‘mZd Ed§ AÝ¶ Ordm| ‘| OrdZ ñVa JwUdÎmm d 

loîR> O‘©ßbmÁ‘ g§ajU H$mo ~‹T>mdm XoZo ‘| ‘oÊS>b Ho$ {Z¶‘ 

Cn¶moJr h¢&

7. gOrdm| ‘| à^m{dVm Ho$ bjU H$m nm¶m OmZm AË¶ÝV ‘hÎdnyU© 

h¡ ³¶m|{H$ AZoH$ hm{ZH$maH$ Ed§ KmVH$ OrZ Aà^mdr hmoZo Ho$ 

H$maU à^mdr OrZ H$s CnpñW{V ‘| AnZo AmnH$mo A{^ì¶³V 

Zht H$a nmVo h¢&

23. 1. (a) à~b Aåb Ho$ Zm‘ {b{IE& 2 2+
(b) jma H$m Am°ao{Z¶g {gÕmÝV {b{IE&

2. (a) {H«$ñQ>bZ Ob go ³¶m VmËn¶© h¡? CXmhaU Xr{OE&

(b) Xhr H$mo YmVw Ho$ nmÌ ‘| ³¶m| Zht aIZm Mm{hE?
CÎma : 

1. (a) à~b Aåb HCl VWm H SO2 4 h¡&

(b) Am°ao{Z¶g Ho$ AZwgma jma dh nXmW© h¡ Omo Obr¶ {db¶Z 

‘| hmBS´>m°³gmBS> Am¶Z XoVm h¡&

2. (a) {H$gr bdU {db¶Z Ho$ {H«$ñQ>brH$aU Ho$ Xm¡amZ bdU 
Ho$ EH$ AUw go Ow‹S>Zo dmbo Ob Ho$ AUw H$s g§»¶m 
{H«$ñQ>b Ob H$hbmVr h¡& CXmhaUmW©- H$m°na gë’o$Q> Ho$ 
{H«$ñQ>brH$aU Ho$ Xm¡amZ H$m°na gë’o$Q> Ho$ EH$ AUw go Ob 
Ho$ 5 AUw Ow‹S>Vo h¢ AV… H$m°na gë’o$Q> {H«$ñQ>b H$m gyÌ 

CuSO H O54 2$  hmoJm&
(b) Xhr ‘| b¡p³Q>H$ Aåb CnpñWV hmoVm h¡ O~ Bgo YmVw Ho$ 

nmÌ ‘| aIm OmVm h¡ Vmo b¡p³Q>H$ Aåb YmVw go {H«$¶m H$a 
boVm h¡ Am¡a Xhr Iam~ hmo OmVm h¡&

24. {ZåZ n[anWm| ‘| A d B  Ho$ ‘Ü¶ Vwë¶ à{VamoY kmV H$amo- 4

(a)

(b)

CÎma : 

1. ¶hm± na h‘| A d B  Ho$ ‘Ü¶ Vwë¶ à{VamoY kmV H$aZm h¡&

 gabV‘ ê$n ‘| n[anW ~ZmZo na,
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 ( )2 2Ω Ω+  g‘mÝVa 2 Ω  Ho$ h¢&

 Rl R R1 2= +

     ̀  Rl 2 2Ω Ω= +  4 Ω =
 g‘mÝVa H«$‘ Ho$ {bE (A VWm B  Ho$ ~rM Vwë¶ à{VamoY H$m 

‘mZ)

 R
1  

R R
1 1

2
= +

l
 go

 R
1  4

1
2
1

4
1 2= + = +  4

3=

     ̀  R 3
4 Ω =

2. g‘mÝVa H«$‘ Ho$ {bE,

 R
1  R R R

1 1 1
1 2 3

= + +  go

 ‘mZ aIZo na,

 R
1  3

1
3
1

3
1

3
1= + + =  1=

     ̀  R 1 Ω =
 n[anW AmaoI nwZ… ~ZmZo na,

 AV… A d B  Ho$ ~rM Vwë¶ à{VamoY H$m ‘mZ,

  1 1 1Ω Ω Ω= + +  3 Ω =

25. EH$ Ka ‘| 5 ¶wp³V¶m± à{V{XZ 10 KÊQ>o VH$ Cn¶moJ ‘| br OmVr h¢& 
¶{X BZ‘| go 2 ¶wp³V¶m± 200 W H$s hm| Ed§ VrZ ¶wp³V¶m± 400 W  

H$s hm| Vmo BZHo$ Ûmam EH$ {XZ ‘| ì¶¶ H$s JB© D$Om© {dÚwV ¶y{ZQ>m| ‘| 

kmV H$s{O¶o& 4

CÎma : 

Hw$b ep³V, P  W W2 200 3 400# #= +

  W W400 1200= +  W1600=

  kW1000
1600=  . kW1 6=

g‘¶, t  h10=

D$Om©, E  P t#=  . kW h1 6 10#=

  kWh16=  16=  ¶y{ZQ>

My±{H$, kWh1  1=  ¶y{ZQ>
AV… EH$ {XZ ‘| ì¶¶ H$s JB© D$Om© {dÚwV ¶y{ZQ>m| H$s g§»¶m 16 

¶y{ZQ> hmoJr&

26. bmI H$sQ> CËnmXZ H$s {d{Y¶m| H$m dU©Z H$s{OE? 4

CÎma : 

bmI CËnmXZ Ho$ {bE {ZåZ Xmo {d{Y¶m± àM{bV h¢-

1. nwamZr Xoer {d{Y - Am{Xdm{g¶m| Ûmam Cn¶moJ ‘| br OmZo dmbr 

¶h {d{Y ~hþV àmMrZ VWm Ad¡km{ZH$ h¢& Bg‘| bmI Ho$ nm¡Yo 

H$mo H$mQ>H$a hr bmI EH${ÌV H$s OmVr h¡& H$sQ> ZîQ> hmo OmZo Ho$ 

H$maU Bg {d{Y go AmJm‘r ’$gb H$mo ^mar hm{Z hmoVr h¡&

2. AmYw{ZH$ {d{Y - ¶h EH$ d¡km{ZH$ {d{Y h¡ {Og‘| AmJm‘r 

’$gb H$s Á¶mXm hm{Z Zht hmoVr h¡ ³¶m|{H$ bmI EH$ gmW 

Z {‘bH$a ~mar-~mar go {ZH$mbr OmVr h¡& BgH$m AZwg§YmZ 

^maVr¶ bmI AZwg§YmZ Ho$ÝÐ am§Mr, {~hma (Indian lac 

research institute, Ranchi, Bihar) ‘| {H$¶m OmVm h¡&

27. H¥${f d dm{ZH$s ‘| ì¶mdgm{¶H$ àd¥{Îm H$m O¡d {d{dYVm na ³¶m à^md 

n‹S>oJm? 4

CÎma : 

h[aV H«$m§{V go nyd© {H$gmZ AnZo IoVm| ‘| {d{^ÝZ {H$ñ‘m| Ho$ AZmO, 
’$b, gãOr Am{X CJmVo Wo VWm {d{^ÝZ Zñbm| Ho$ ‘doer aIVo Wo, 
{H$ÝVw H$‘ g‘¶ ‘| A{YH$ CËnmXZ àmá H$aZo Ho$ bmbM ‘| AmO 
{H$gmZ CÝZV ~rOr Hw$N> àOm{V¶m| H$mo hr CJmVm h¡ VWm A{YH$ 
CËnmXZ XoZo dmbo ‘doer H$s g§H$a Zñbm| H$mo hr aIVm h¡ {Oggo 
AmZwdm§{eH$ O¡d {d{dYVm VoOr go ZîQ> hmo ahr h¡& BÊS>moZo{e¶m ‘| JV 
15 dfm] go 80 à{VeV {H$gmZ A{YH$ CËnmXZ XoZo dmbr Mmdb H$s 
Hw$N> g§H$a {H$ñ‘| hr CJm aho h¢ {Oggo dhm± Mmdb H$s bJ^J 1500 
ñWmZr¶ {H$ñ‘| {dbwá hmo MwH$s h¢& ¶h ^{dî¶ Ho$ {bE EH$ ~hþV ~‹S>m 
IVam h¡ ³¶m|{H$ H$^r ‘hm‘mar ’¡$br Vmo g^r ’$gbo EH$ gmW ZîQ> 
hmo OmE±Jr VWm ^yIm| ‘aZo H$s Zm¡~V Am OmEJr&

AWdm 

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

CÎma : 

O¡d{d{dYVm g§ajU go VmËn¶© h¡ {H$ {OZgo OrÝg, àOm{V, Amdmg 

VWm B©H$mo-{gñQ>‘ H$m g§ajU hmo& O¡d{d{dYVm g§ajU {ZåZ Xmo 
{d{Y¶m| Ûmam {H$¶m OmVm h¡-
1. ñd…ñWmZo g§ajU - Eogm g§ajU Omo àmH¥${VH$ Amdmg ‘| hr 

‘mZd Ûmam àXÎm AZwajU go {H$¶m OmVm h¡, ñd…ñWmZo g§ajU 

H$hbmVm h¡& {Og g§H$Q>J«ñV àOm{V H$mo g§a{jV H$aZm hmoVm 
h¡, CgHo$ AZwgma M¶{ZV àmH¥${VH$ Amdmg ‘| hr AZwHy$b 
n[apñW{V¶m± Ed§ gwajm CnbãY H$amB© OmVr h¡& BgHo$ AÝVJ©V 

Ord‘ÊS>b [aOd©, amîQ´>r¶ CÚmZ, Aä¶maÊ¶ VWm g§ajU [aOd© 

Am{X H$s ñWmnZm H$s OmVr h¡&
2. ~{hñWmZo g§ajU - Bg‘| àOm{V¶m| H$mo CZHo$ àmH¥${VH$ Amdmg 

go ~mha H¥${Ì‘ Amdmg ‘| g§ajU àXmZ {H$¶m OmVm h¡& BgHo$ 

{bE dmZñn{VH$ CÚmZ, ~rO ~¢H$, D$ÎmH$ g§dY©Z à¶moJembm 

Am{X H$s ñWmnZm H$s OmVr h¡&
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28. 1. Ý¶yamoZ (V§{ÌH$m H$mo{eH$m) H$m Zm‘m§{H$V {MÌ ~ZmB¶o&

2. V§{ÌH$m V§Ì H$s H$m{¶©H$s H$mo g‘PmBE&

3. {gZ¡pßQ>H$ Zmo~ ³¶m hmoVr h¡? 2 2 1+ +
CÎma : 

1. Ý¶yamoZ (V§{ÌH$m H$mo{eH$m) H$m Zm‘m§{H$V {MÌ-

2. V§{ÌH$m V§Ì H$s H$m{¶©H$s - h‘mao eara ‘| Xmo àH$ma H$s V§{ÌH$m 
H$mo{eH$m¶| nmB© OmVr h¢& àoaH$ V§{ÌH$m H$mo{eH$m d g§doXr V§{ÌH$m 
H$mo{eH$m& g§doXr V§{ÌH$m¶| ~mø dmVmdaU go gyMZm¶| EH${ÌV H$a 
d¡ÚwV amgm¶{ZH$ AmdoJ (V§{ÌH$m AmdoJ) Ûmam Ho$ÝÐr¶ V§{ÌH$m 
V§Ì (‘pñVîH$ d ‘oéaÁOw) VH$ nhþ±MmVr h¡& ~rM ‘| H$‘Omoa hþE 
V§{ÌH$m AmdoJ H$mo ep³Vembr ~ZmZo H$m H$m¶© Ý¶yamoQ´>m§g‘rQ>a 
H$aVo h¢&

Ho$ÝÐr¶ V§{ÌH$m V§Ì ‘| {díbofU go àmá g§Xoe àoaH$ 

V§{ÌH$m Ûmam gå~pÝYV CÔrnZ joÌ VH$ AmVr h¡ Am¡a eara H$s 
‘m§gno{e¶m|, H§$H$mb Am¡a J§«{W¶m| g~ g{H«$¶ hmo OmVo h¢&

3. V§{ÌH$mj (E³gm°Z) H$s àË¶oH$ emIm ’y$bH$a Jmob KwÊS>rZw‘m 

g§aMZm ~ZmVr h¡, {Ogo {gZ¡pßQ>H$ Zmo~ H$hm OmVm h¡& BZ‘| 

{gZ¡pßQ>H$ nw{Q>H$mE± hmoVr h¡, {OZ‘| Ý¶yamoQ´>m§g‘rQ>a nmE OmVo h¢ 
Omo V§{ÌH$m AmdoJ H$mo ep³Vembr H$aZo Ho$ gmW-gmW CZHo$ 
gåàofU ‘| ghm¶H$ hmoVo h¢&

AWdm 

28. 1. ‘mZd nmMZ VÝÌ H$m Zm‘m§{H$V {MÌ ~ZmB¶o&
2. AmhmaZmb Ho$ VrZ à‘wI H$m¶© {b{IE&
3. nmMZ {H$go H$hVo h¢? 2 2 1+ +
CÎma : 

1. ‘mZd nmMZ VÝÌ H$m Zm‘m§{H$V {MÌ-

 

2. AmhmaZmb Ho$ VrZ à‘wI H$m¶© {ZåZ{b{IV h¡-

(a) ^moOZ H$mo O{Q>b go gab AUwAm| ‘| Vmo‹S>H$a CgH$m nmMZ 

H$aZm&

(b) n{MV ^moOZ H$m AdemofU H$aZm&

(c) ^moOZ H$mo ‘wI go ‘bÛma VH$ nhþ±MmZm&
3. ^moOZ Ho$ ê$n ‘| AÝVJ©«hU {H$E JE O{Q>b nXmWm] H$m EÝOmB‘m| 

Ho$ ‘mÜ¶‘ go gab nXmWm] ‘| ~XbH$a CgH$mo D$Om© ‘| ~XbZm 
nmMZ H$hbmVm h¡&

29. VËdm| Ho$ {ZåZ{b{IV JwU AmdV© gmaUr ‘| {H$g àH$ma Amd{V©Vm 
Xem©Vo h¢? 1 2 11

2
1

2+ +

1. {dÚwV G$UmË‘H$Vm
2. Am¶ZZ EÝW¡ënr
3. na‘mUw {ÌÁ¶m
CÎma : 
1. {dÚwV G$UVm ¶m {dÚwV G$UmË‘H$Vm - ghg§¶moOH$ ¶m¡{JH$m| ‘| 

Xmo Ag‘mZ na‘mUwAm| Ho$ ‘Ü¶ ~Zo hþE ~§Y Ho$ Bbo³Q´>m°Z ¶w½‘ 
H$mo na‘mUw Ûmam AnZr Amoa AmH${f©V H$aZo H$s àd¥{Îm H$mo hr 

{dÚwVG$UVm H$hVo h¢&
{H$gr AmdV© ‘| ~m¶| go Xm¶| OmZo na na‘mUw AmH$ma N>moQ>m 

hmoVm OmVm h¡ AV… Zm{^H$s¶ AmH$f©U ~b ~‹T>Vm h¡ Bg{bE 

VËdm| H$s {dÚwV G$UVm ̂ r ~‹T>Vr OmVr h¡& EH$ hr dJ© ‘| D$na go 

ZrMo OmZo na na‘mUw AmH$ma ~‹T>Zo Ho$ H$maU Zm{^H$s¶ AmH$f©U 
~b H$‘ hmoVm h¡ AV… {dÚwV G$UVm H$m ‘mZ KQ>Vm OmVm h¡&

2. Am¶ZZ EÝW¡ënr - J¡gr¶ AdñWm ‘| {H$gr VËd Ho$ EH$ CXmgrZ 

na‘mUw go Bbo³Q´>m°Z H$mo {ZH$mbZo Ho$ {bE Xr OmZo dmbr D$Om© 

H$mo Am¶ZZ EÝW¡ënr H$hVo h¢&
AmdV© gmaUr Ho$ {H$gr AmdV© ‘| ~m¶| go Xm¶| OmZo na 

na‘mUw AmH$ma H$‘ hmoVm h¡ VWm à^mdr Zm{^H$s¶ Amdoe H$m 

‘mZ ~‹T>Vm h¡ {OgHo$ H$maU na‘mUw go Bbo³Q´>m°Z H$mo n¥WH²$ 

H$aZm H${R>Z hmoVm h¡& AV… AmdV© ‘| Am¶ZZ EÝW¡ënr H$m ‘mZ 
~‹T>Vm h¡&

AmdV© gmaUr Ho$ {H$gr dJ© ‘| D$na go ZrMo OmZo na 
H$moem| H$s g§»¶m ~‹T>Vr h¡ {Oggo na‘mUw AmH$ma ~‹T>Vm h¡ VWm 

à^mdr Zm{^H$s¶ Amdoe H$‘ hmoZo Ho$ H$maU ~møV‘ Bbo³Q´>m°Zm| 

na AmH$f©U ~b H$‘ hmoVm OmVm h¡& AV… CXmgrZ na‘mUw go 
Bbo³Q´>m°Z H$mo n¥WH²$ H$aZm gab hmoVm h¡& Bgr H$maU dJ© ‘| D$na 
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go ZrMo OmZo na VËdm| H$s Am¶ZZ EÝW¡ënr H$m ‘mZ H$‘ hmoVm h¡&

3. na‘mUw {ÌÁ¶m - {H$gr na‘mUw Ho$ Zm{^H$ go ~møV‘ H$moím Ho$ 

~rM H$s Xÿar H$mo na‘mUw {ÌÁ¶m H$hVo h¢& AmdV© gmaUr Ho$ {H$gr 

AmdV© ‘| ~m¶| go Xm¶| OmZo na na‘mUw {ÌÁ¶m KQ>Vr h¡ ³¶m|{H$ 

Zm{^H$s¶ Amdoe (àmoQ>m°Zm| H$s g§»¶m) ~‹T>Zo Ho$ H$maU ~möV‘ 

H$moe ‘| CnpñWV Bbo³Q´>m°Zm| na Zm{^H$s¶ AmH$f©U ~b ~‹T>Vm h¡& 

BgHo$ {dnarV dJ© ‘| D$na go ZrMo OmZo na na‘mUw {ÌÁ¶m ~‹T>Vr 

h¡ ³¶m|{H$ Z¶m H$moe Ow‹S>Vm OmVm h¡ {Oggo à^mdr Zm{^H$s¶ 

Amdoe H$‘ hmoVm h¡ AV… Zm{^H$s¶ AmH$f©U ~b H$‘ hmoVm OmVm 

h¡&

AWdm 

29. 1. AmdV© gmaUr ‘| CnpñWV CnYmVwAm| Ho$ Zm‘ {b{IE&

2. AmdV© ‘| ~m¶| go Xm¶| OmZo na na‘mUw AmH$ma {H$g àH$ma 

~XbVm h¡?

3. {ZåZ VËdm| H$mo CZHo$ na‘mUw AmH$ma Ho$ ~‹T>Vo H«$‘ ‘| ì¶dpñWV 

H$amo?
 Na, Cs, Li, K 1 2 2+ +
CÎma : 
1. AmdV© gmaUr ‘| CnpñWV Xmo CnYmVwE± {ZåZ{b{IV h¡- 

Am{g©ZrH$ (As) VWm EÝQ>r‘Zr (Sb)&
2. {H$gr AmdV© ‘| ~m¶| go Xm¶| OmZo na H$moem| H$s g§»¶m g‘mZ 

ahVr h¡ bo{H$Z Zm{^H$s¶ Amdoe ~‹T>Vm h¡ n[aUm‘ñdê$n ~møV‘ 
Bbo³Q´>m°Z VWm AmÝV[aH$ Bbo³Q´>m°Z na à^mdr Zm{^H$s¶ AmH$f©U 
~‹T>Vm h¡ Am¡a Bg àH$ma ~m¶| go Xm¶| OmZo na na‘mUw AmH$ma 
KQ>Vm OmVm h¡&

3. Li Na K Cs< < <  Cnamo³V H«$‘ H$m H$maU ¶h h¡ {H$ 
O~ h‘ br{W¶‘ go gr{O¶‘ H$s Amoa OmVo h¢ Vmo EH$-EH$ 
A{V[a³V H$moe Ow‹S>Vm OmVm h¡ VWm Zm{^H$s¶ Amdoe ^r ~‹T>Vm 
OmVm h¡& Zm{^H$s¶ Amdoe Ho$ ~‹T>Zo Ho$ H$maU na‘mUw AmH$ma ‘| 
hþB© H$‘r, H$moe H$s d¥{Õ Ho$ H$maU AmH$ma ‘| hþB© d¥{Õ go H$‘ 

hmoVr h¡& Bg àH$ma Hw$b {‘bmH$a br{W¶‘ go gr{O¶‘ VH$ 

OmZo na na‘mUw AmH$ma ‘| d¥{Õ hmoVr h¡&

30. AndV©Z go Amn ³¶m g‘PVo h¢? AndV©Z Ho$ {Z¶‘ {b{I¶o Ed§ H$m§M 
Ho$ ñb¡~ H$s ghm¶Vm go àH$mím {H$aU Ho$ AndV©Z H$mo g‘PmB¶o&

 1 1 3+ +
CÎma : 
O~ àH$me {H$aU EH$ ‘mÜ¶‘ go Xÿgao ‘mÜ¶‘ ‘| àdoe H$aVr h¡ Vmo 

XmoZm| ‘mÜ¶‘m| Ho$ n¥ÏWH$mar n¥îR> go, dh AnZo ‘mJ© go {dM{bV hmo 

OmVr h¡& àH$me H$s Bg {H«$¶m H$mo AndV©Z H$hVo h¢& AndV©Z àH$me 
Ho$ EH$ nmaXer© ‘mÜ¶‘ go Xÿgao ‘| àdoe H$aZo na àH$me H$s Mmb ‘| 
n[adV©Z Ho$ H$maU hmoVm h¡&

AndV©Z Ho$ {Z¶‘ {ZåZ{b{IV h¡-

1. àW‘ {Z¶‘ - Amn{VV {H$aU, And{V©V {H$aU VWm XmoZm| 
‘mÜ¶‘m| H$mo n¥WH²$ H$aZo dmbo n¥îR> Ho$ AmnVZ {~ÝXþ na A{^bå~ 

VrZm| EH$ hr Vb ‘| hmoVo h¢&
2. {ÛVr¶ {Z¶‘ - àH$me H$s {H$gr {ZpíMV a§J VWm {ZpíMV 

‘mÜ¶‘m| Ho$ ¶w½‘ Ho$ {bE AmnVZ H$moU H$s Á¶m ( )sin i  Ed§ 

AndV©Z H$moU H$s Á¶m ( )sin r  H$m AZwnmV pñWa ahVm h¡&

 sin
sin

r
i  = {Z¶Vm§H$

¶h AndV©Z H$m Xÿgam {Z¶‘ h¡, {Ogo ñZob H$m {Z¶‘ 

H$hVo h¢& 

H$m±M H$s ñb¡~ H$s ghm¶Vm go àH$me {H$aU H$m AndV©Z-

AndV©Z Ho$ àW‘ {Z¶‘ H$s nwpîQ> Ho$ {b¶o {MÌmZwgma H$m±M H$s EH$ 

Am¶VmH$ma {Pëbr ABCD  boVo h¢& {gëbr H$mo g’o$X H$mJO na 

aIVo h¢&

PQ  àH$me H$s EH$ {H$aU h¡ Omo {gëbr Ho$ EH$ ’$bH$ AB  

na (H$mJO Ho$ Vb H$mo ñne© H$aVr hþB©) Amn{VV h¡& O~ {~ÝXþ Q  

na ¶h H$m±M ‘| àdoe H$aVr h¡ V~ AnZr ‘yb {Xem go {dM{bV 

hmoH$a QR {Xem ‘| And{V©V hmo OmVr h¡, VXþnamÝV RS  {Xem ‘| 

{gëbr go ~mha {ZH$b OmVr h¡& QR Am¡a RS  H$mo H«$‘e… And{V©V 

Ed§ {ZJ©V {H$aU H$hVo h¢& h‘ XoIVo h¢ {H$ Amn{VV {H$aU PQ , 

And{V©V {H$aU QR VWm A{^bå~ QN  VrZm| {d{^ÝZ Vb ‘| Z 

hmoH$a H$mJO Ho$ EH$ Vb ‘| hr h¢& AWm©V² Amn{VV {H$aU, And{V©V 

{H$aU VWm A{^bå~ VrZm| EH$ hr Vb ‘| hmoVo h¢& ¶hr AndV©Z H$m 
nhbm {Z¶‘ h¡&

H$m±M H$s Am¶VmH$ma {gëbr go àH$me H$m AndV©Z

Q  H$mo R go {‘bmZo na And{V©V {H$aU QR àmá hmoVr h¡& A~ 

{gëbr H$s gVh na Q  {~ÝXþ go A{^bå~ ItMH$a AmnVZ H$moU i  

Am¡a AndV©Z H$moU r  H$m ‘mZ kmV H$aVo h¢& {gëbr na àH$me H$s 
{H$aU AbJ-AbJ H$moU na Amn{VV H$aVo hþE i  Am¡a r  Ho$ {d{^ÝZ 
‘mZ kmV H$aVo h¢& JUZm H$aZo na h‘ XoIVo h¢ {H$ /sin sini r  H$m 
‘mZ gX¡d {ZpíMV ahVm h¡& Bgo pñWam§H$ μ  {bIVo h¢& ¶hr AndV©Z 

H$m Xÿgam {Z¶‘ h¡, {Ogo ñZob H$m {Z¶‘ H$hVo h¢& Bgo ‘mÜ¶‘ 2 H$m 
‘mÜ¶‘ 1 Ho$ gmnoj AndV©Zm§H$ 21μ  H$hVo h¢&

 21μ  sin
sin

r
i=

¶{X àH$me {Zdm©V go {H$gr ‘mÜ¶ ‘| àdoe H$aVm h¡ Vmo Cg 
‘mÜ¶‘ Ho$ {Zdm©V Ho$ gmnoj AndV©Zm§H$ H$mo {Zanoj AndV©Zm§H$ H$hVo 

h¢& Bgr àH$ma {H$gr ‘mÜ¶‘ Ho$ hdm Ho$ gmnoj AndV©Zm§H$ H$mo àH$me 
Ho$ hdm ‘| doJ Ed§ àH$me Ho$ Cg ‘mÜ¶‘ ‘| doJ Ho$ AZwnmV go ^r 

Xem©¶m OmVm h¡&

 21μ  
àH$me H$m ‘mÜ¶‘ ‘o§ doJ
àH$me H$m hdm ‘o§ doJ=
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  v
v

2

1=

 waμ  
àH$me H$m nmZr ‘o§ doJ
àH$me H$m hdm ‘o§ doJ=  v

v
w

a=

AndV©Zm§H$ ‘mÜ¶ H$s àH¥${V KZËd Ed§ àH$me Ho$ a§J (Va§JX¡¿¶©) 

na ^r {Z^©a H$aVm h¡& ¶h Ü¶mZ aho {H$ ~¢JZr a§J Ho$ àH$me Ho$ {bE 

AndV©Zm§H$ g~go A{YH$ hmoVm h¡ d bmb a§J Ho$ àH$me Ho$ {bE 

AndV©Zm§H$ g~go H$‘ hmoVm h¡&

AWdm 

30. ‘mZd ZoÌ Ho$ ZoÌ boÝg H$s ’$moH$g Xÿar H$mo n[a^m{fV H$s{OE VWm 

‘mZd ZoÌ H$s g‘§OZ j‘Vm ’$moH$g Xÿar go {H$g àH$ma gå~pÝYV 

hmoVr h¡? g‘PmBE& 2 3+

CÎma : 

‘mZd ZoÌ Ho$ ZoÌ boÝg go ao{Q>Zm Ho$ ‘Ü¶ H$s Xÿar H$mo ZoÌ boÝg H$s 

’$moH$g Xÿar H$hVo h¢& ZoÌ boÝg H$s ’$moH$g Xÿar n[adV©Zerb hmoVr h¡&

‘m§gno{e¶m| Ûmam ZoÌ boÝg H$s ’$moH$g Xÿar H$mo Amdí¶H$VmZwgma 

n[ad{V©V H$aZo H$s j‘Vm H$mo ZoÌ H$s g‘§OZ j‘Vm H$hVo h¢&

O~ ‘m§gno{e¶m± {e{Wb hmoVr h¢, Vmo ZoÌ boÝg Am¡a ao{Q>Zm Ho$ 

‘Ü¶ H$s Xÿar {ZpíMV hmoVr h¡ VWm AZÝV Xÿar na pñWV dñVwAm| Ho$ 

à{V{~å~ ao{Q>Zm na ñnîQ> ê$n go ’$moH$g hmoVo h¢& O~ dñVw H$mo ZoÌ 

Ho$ {ZH$Q> bm¶m OmVm h¡, Vmo ao{Q>Zm na CgH$m à{V{~å~ àmá H$aZo Ho$ 
{bE ‘m§gno{e¶m± ZoÌ boÝg na X~md S>mbH$a boÝg H$s dH«$Vm {ÌÁ¶m 
H$mo Bg àH$ma g‘m¶mo{OV H$aVr h¢ {H$ boÝg H$s ’$moH$g Xÿar H$‘ hmo 
OmVr h¡ VWm à{V{~å~ ao{Q>Zm na hr àmá hmoVm h¡&


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