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gƒj eBGqi AwZwiÚ Ask 
cçg AaÅvq: ivmvqwbK e®¬b 

 
cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi 

cÉk²1  

ˆgŒj A B C D 

cvigvYweK 6 9 16 35 

 [A, B, C ‰es D cÉZxKx AG Æ̂ eÅen†Z] 

AwkLbdj-1  

K. Zwor FYvñKZv KvGK eGj? 1 

L. gÅvMGbwmqvGgi ˆPGq KÅvjwmqvGg AvqwbKiY kwÚ Kg ˆKb? 2 

M. DóxcGKi ˆKvb ˆKvb ˆgŒGji ˆhvRÅZv BGjKUÇb ‰KB? 

eÅvLÅv KGiv| 3 

N. DóxcGKi ˆKvb ˆKvb ˆgŒj cwieZÆbkxj ˆhvRbx cÉ`kÆb 

KGi? DîGii h^v^ÆZv weGkÏlY Ki|  4 

1 bs cÉGk²i Dîi 

K  ˆKvGbv AYyGZ DcwÕ©Z `ywU cigvYyi gGaÅ ˆkqviK‡Z BGjKUÇb 

hyMjGK ‰KwU cigvYyi wbGRi w`GK AvKlÆY Kivi ÞgZvGK Zvi 

Zwor FYvñKZv eGj| A 

L  gÅvMGbwmqvg 3q chÆvGqi 2q MÉ‚Gci ˆgŒj| KÅvjwmqvg 4 Æ̂ 

chÆvGqi 2q MÉ‚Gci ˆgŒj| 

‰KB MÉ‚Gc hZ wbGPi w`GK hvIqv nq BGjKUÇGbi ‰KwU bZzb 

kwÚÕ¦i hyÚ nq| dGj wbDwKÑqvm ˆ^GK meÆewntÕ© KÞcG^i `ƒiZ½ 

ˆeGo hvIqvq wbDwKÑqvGmi mvG^ AvKlÆY KGg hvq| AvKlÆY KGg 

hvIqvq meÆewntÕ© kwÚÕ¦i nGZ BGjKUÇb ˆei KiGZ Kg kwÚi 

cÉGqvRb nq|  

ZvB gÅvMGbwmqvGgi ˆPGq KÅvjwmqvGgi AvqwbKiY kwÚ Kg|  A 

M  cÉ`î DóxcGKi ˆgŒjàGjv nGjv A, B, C I D| ‰G`i BGjKUÇb 

msLÅv h^vKÌGg 6, 9, 16 I 35| 

ˆgŒjàGjvi BGjKUÇb webÅvm wbGÁ²vÚfvGe ˆ`LvGbv hvq 

ˆgŒj BGjKUÇb webÅvm 
meÆGkl kwÚÕ¦Gi BGjKUÇb 

msLÅv 

6A 1s22s22p2 4 

9B 1s22s22p5 7 

16C 1s22s22p63s23p4 6 

35D 1s22s22p63s23p64s23d104p5  

= 1s22s22p63s23p63d104s24p5 

7 

DcGivÚ BGjKUÇb webÅvm nGZ ˆ`Lv hvq, B I D Dfq ˆgŒGji 

meÆGkl kwÚÕ¦Gi BGjKUÇb msLÅv 7| Avgiv Rvwb ˆKvGbv ˆgŒGji 

BGjKUÇb webÅvGm meÆGkl kwÚÕ¦Gi BGjKUÇb msLÅvB nGjv H 

ˆgŒGji ˆhvRÅZv BGjKUÇb| 

myZivs cÉ`î DóxcGKi B I D ˆgŒGji ˆhvRÅZv BGjKUÇb ‰KB| 

N  DóxcGKi A I C ˆgŒj ỳBwU cwieZÆbkxj ˆhvRÅZv cÉ`kÆb KGi|  
A I C ˆgŒj`ywU h^vKÌGg KveÆb (C) I mvjdvi (S)| 

ˆKvGbv ˆgŒGji meÆewntÕ© Õ¦Gii Ahy™Â BGjKUÇb msLÅvB H ˆgŒGji 
ˆhvRÅZv wbG Æ̀k KGi| 

 6C ‰i BGjKUÇb webÅvm: 1s22s22p1
x
2p1

y  

‰LvGb C ‰i meÆewntÕ© Õ¦Gi 2wU Ahy™Â BGjKUÇb we`Ågvb| ZvB 
‰LvGb KveÆGbi ˆhvRbx 2| 
DGîwRZ AeÕ©vq KveÆGbi BGjKUÇb webÅvm : 

 6C
*  1s22s12p1

x
2p1

y
2p1

z
 

‰LvGb Ahy™Â BGjKUÇGbi msLv 4 nIqvq KveÆGbi ˆhvRbx 4| 

mvaviY AeÕ©vq S ‰i BGjKUÇb webÅvm nGjv  

 16S  1s22s22p63s23p2
x
3p1

y
3p1

z
 

‰LvGb Ahy™Â BGjKUÇb 2wU| ZvB S ‰i ˆhvRbx 2| 

DGîwRZ AeÕ©vq S ‰i BGjKUÇb webÅvm nGjv  

 16S
*  1s22s22p63s23p1

x3p1
y3p1

z3d1
xy

 

 16S
**  1s22s22p63s13p1

x3p1
y3p1

z3d1
xy3d1

yz 

DcGii `ywU BGjKUÇb webÅvGm S ‰i meÆewntÕ© Õ¦Gii Ahy™Â 
BGjKUÇb msLÅv 4 I 6 nIqvq ‰LvGb S ‰i ˆhvRbx 4 I 6| 

myZivs A I C DfqB cwieZÆbkxj ˆhvRbx cÉ`kÆb KGi| 

cÉk²2  1g, 2q, 3q wZbwU ˆgŒj hvG`i KÞc^ h^vKÌGg 3, 3, 4 

Õ¦i wewkÓ¡ ‰es fi msLÅv h^vKÌGg 16, 17, 26|   wkLbdj-4 

K. ˆgvjvwiwU KvGK eGj? 1 
L. 0.1 ˆgvjvi Na2CO3 ejGZ Kx ˆevS? eÅvLÅv KGiv| 2 
M. 1g ˆgŒGji mvG^ 3q ˆgŒGji ˆhŒM MVb cÉK‡wZ eÅvLÅv 

KGiv|  3 
N. 3q ˆgŒGji mvG^ 2q ˆgŒGji ˆhŒM MVbKvGj AÓ¡K wbqGgi 

eÅwZKÌg NUGe Kxbv hvPvB KGiv|  4 
 [M I N ‰i Dîi BGjKUÇb webÅvGmi gvaÅGg DcÕ©vcb 

KiGZ nGe|] 
2 bs cÉGk²i Dîi 

K  wÕ©i Zvcgvòvq cÉwZ wjUvi `ËeGY `Ëexf„Z `ËGei MÉvg AvYweK 
fi ev ˆgvj msLÅvGK H `ËeGYi ˆgvjvwiwU eGj|  

L  wbw`ÆÓ¡ Zvcgvòvq 1L AvqZGbi ˆKvGbv `ËeGY `ËGei hZ ˆgvj 
`Ëexf„Z ^vGK ZvGK H `ËeGYi ˆgvjvwiwU eGj|  
Na2CO3 ‰i AvYweK fi = (23  2 + 12 + 16  3) g/mol 

 = 106 g/mol 

A^Ævr, 1 mol Na2CO3 = 106g Na2CO3 

    0.1 mol Na2CO3 = 10.6g Na2CO3 

myZivs, 0.1M Nbgvòvi Na2CO3 `ËeY ˆevSvq ˆh 1L Na2CO3 
`ËeGY Ë̀exf„Z Na2CO3 ‰i cwigvY 0.1 mol| 
Avevi, Na2CO3 ‰i 0.1 mol = 106  0.1 = 10.6g Na2CO3| 
myZivs, 1L 0.1M Na2CO3 Ë̀eGY Ë̀exf„Z Na2CO3 ‰i cwigvY 10.6 g| 



2 cv‡Äix gva¨wgK m„Rbkxj imvqb 

M  DóxcGKi 1g I 3q ˆgŒj `yBwUi BGjKUÇb webÅvGm h^vKÌGg 3 

I 4wU cÉavb KÞc^ iGqGQ ‰es ZvG`i cvigvYweK msLÅv h^vKÌGg 

16 I 26| 

myZivs, ˆgŒj `ywU h^vKÌGg S I Fe| S I Fe ‰i BGjKUÇb webÅvm 

wbÁ²i…c: 
 16S  1s2 2s2 2p6 3s2 3p4 

 26Fe  1s2 2s2 2p6 3s2 3p6 3d6 4s2 

BGjKUÇb webÅvm nGZ ˆ`Lv hvq, S ‰i ˆkl KÞcG^ 6wU BGjKUÇb 

I Fe ‰i ˆkl KÞcG^ `ywU BGjKUÇb we`Ågvb| Fe I S hLb 

ciÕ·Gii mw®²KGU AvGm, Fe Zvi ˆkl KÞcG^i 2wU BGjKUÇb 

ZÅvM KGi Fe2+ AvqGb cwiYZ nq| Aciw`GK, S, Fe KZÆ†K 

ZÅvMK‡Z H 2wU BGjKUÇb MÉnY KGi S2 AvqGb cwiYZ nq I 

wbKUÕ© wbwÓ˜q MÅvm Ar ‰i BGjKUÇb webÅvm ARÆb KGi Dfq 

cigvYy AÓ¡K wbqg ˆgGb PGj| abvñK Fe2+ Avqb I FYvñK S2 

Avqb wÕ©i Še ỳÅwZK AvKlÆGYi cÉfvGe ciÕ·i hyÚ nGq AvqwbK 

e®¬Gbi gvaÅGg AvqwbK ˆhŒM FeS MVb KGi| 
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wPò: FeS ˆhŒM MVb 

N  DóxcGKi w«¼Zxq ˆgŒjwU Cl I Z‡Zxq ˆgŒjwU Fe| Cl I Fe ‰i 

BGjKUÇb webÅvm wbÁ²i…c: 
 17Cl  1s2 2s2 2p6 3s2 3p5 

 26Fe  1s2 2s2 2p6 3s2 3p6 3d6 4s2
 

BGjKUÇb webÅvm nGZ ˆ`Lv hvq, Cl ‰i ˆkl KÞcG^ 7wU BGjKUÇb 

I Fe ‰i ˆkl KÞcGò 2wU BGjKUÇb we`Ågvb| Fe, Cl ‰i mvG^ 

`yB aiGbi ˆhŒM MVb KGi| ˆmàGjv nGjv FeCl2 I FeCl3| 

FeCl2 ˆhŒGMi ˆÞGò Fe Zvi ˆkl KÞcG^i 2wU BGjKUÇb ZÅvM 

KGi Fe2+ AvqGb cwiYZ nq| Aciw`GK `ywU Cl cigvYyi cÉGZÅGK 

Fe KZÆ†K ZÅvMK‡Z BGjKUÇGbi cÉGZÅGK ‰KwU KGi MÉnY KGi Cl 

AvqGb cwiYZ nq I AÓ¡K cƒiY KGi wbKUÕ© wbwÓ˜q MÅvm Ar ‰i 

BGjKUÇb webÅvm ARÆb KGi| abvñK Fe2+ I FYvñK Cl AvqwbK 

e®¬Gbi gvaÅGg wÕ©i Še ỳÅwZK AvKlÆGYi cÉfvGe hyÚ nGq FeCl2 

ˆhŒM ŠZwi KGi| ‰GÞGò ˆ`Lv hvq, Cl ‰i ˆÞGò AÓ¡K cƒiY 

nGjI Fe ‰i PZz^Æ kwÚÕ¦i ˆfGO hvIqvq Z‡Zxq kwÚÕ¦Gi AÓ¡K 

cƒiY nqwb KviY ˆmLvGb 14wU BGjKUÇb we`Ågvb| dGj AÓ¡K 

mÁ·ÉmviY nGqGQ| 

Avevi, FeCl3 ‰i ˆÞGò Fe, 4s AiweUvj ‰i BGjKUÇb ZÅvM Kivi 

cGi 3d ˆ^GK 1wU BGjKUÇb ZÅvM KGi| wZbwU Cl cigvYy ‰B 

wZbwU BGjKUÇb MÉnY KGi AvqwbK e®¬Gbi gvaÅGg FeCl3 ŠZwi 

KGi| ‰GÞGò cÉwZwU Cl cigvYyi AÓ¡K cƒiY nGjI Fe ‰i ˆkl 

KÞcG^ 13wU BGjKUÇb we`Ågvb ^vGK| A Æ̂vr, Fe ‰i AÓ¡K 

mÁ·ÉmviY NGU| 

myZivs, Fe ‰i mvG^ Cl ‰i ˆhŒM MVbKvGj Fe ‰i ˆÞGò AÓ¡K 

wbqGgi eÅwZKÌg NUGe|  

cÉk²3   

ˆgŒj chÆvq msLÅv  ˆhvRÅZv BGjKUÇb 

X 

Y 

Z 

2 

2 

3 

4 

6 

4 

wkLbdj-5 

K. wbtmã BGjKUÇb hyMj KvGK eGj?  1 

L. NaOH Þvi nGjI Al(OH)3 Þvi bq@ eÅvLÅv KGiv| 2 

M. XY ‰es ZY ˆhŒGMi e®¬b MVb I ‰i cÉK‡wZ eÅvLÅv KGiv| 3 

N. XY ‰KwU MÅvm nGjI ZY ‰KwU KwVb c`v Æ̂ ˆKb eÅvLÅv 

KGiv| 4 

3 bs cÉGk²i Dîi 

K  ˆKvb cigvYyi meÆewntÕ© Õ¦Gii ˆh BGjKUÇb hyMj e®¬b MVGb 

hyÚ ^vGK bv, ZvGK wbtmã BGjKUÇb hyMj eGj|  

L  NaOH ‰KwU ZxeË Þvi| KwVb AeÕ©vq Na+ I OH Avqb 

wÕ©i Še ỳÅwZK AvKlÆY eGji cÉfvGe hyÚ ^vGK bv| NaOH ˆK 

`Ëexf„Z Kivi mvG^ mvG^B mÁ·ƒYÆi…Gc AvqwbZ nGq gyÚ nvBWÈÝvBW 

Avqb Drc®² KGi|  

NaOH cvwbGZ mÁ·ƒYÆi…Gc AvqwbZ nq eGj ‰wU ZxeË Þvi: 

NaOH(s) + H2O(l)  Na+(aq) + OH(aq)| 

Aciw`GK Al(OH)3 ˆK cvwbGZ `Ëexf„Z KiGj ‰wU AvqwbZ nq bv| 

‰wU cvwbGZ A`ËeYxq| Al(OH)3 ˆhŒMwU ‰KwU DfagÆx ˆhŒM| ‰wU 

‰wmW I ÞvGii mvG^ wewKÌqv KGi| 

Al(OH)3(s) + 3HCl(aq)  AlCl3(aq) + 3H2O(l) 

Al(OH)3(s) + NaOH(aq)  NaAlO2(aq) + H2O(l) 

M  DóxcGKi X ˆgŒjwU nGœQ, KveÆb, Y ˆgŒjwU AwÝGRb ‰es Z 

ˆgŒjwU wmwjKb| 

X ev KveÆGbi BGjKUÇb webÅvm @ 1s2 2s2 2p2 = 2, 4  

Y ev AwÝGRGbi BGjKUÇb webÅvm @ 1s2 2s2 2p4 = 2, 6 

Z ev wmwjKGbi BGjKUÇb webÅvm @ 1s2 2s2 2p2 2s2 3p2= 2, 8, 4 

(i) XY ev CO2 ‰i MVb: KveÆGb meÆewntÕ©Õ¦Gi 4wU BGjKUÇb 

ˆcGZ nGj Zvi 4wU BGjKUÇb `iKvi| Aciw`GK AwÝGRGbi AÓ¡K 

cƒiGYi RbÅ ỳwU BGjKUÇb `iKvi| KveÆGbi 4wU BGjKUÇGbi RbÅ 

`iKvi AwÝGRGbi `ywU cigvYy| myZivs Dfq ˆgŒjB ZvG`i 

ˆhvRÅZv Õ¦Gii BGjKUÇb ˆkqvi KGi AÓ¡K cƒiY KGi| myZivs 

‰GÞGò mgGhvRx e®¬b MwVZ nq|  

 
8p 

O (2, 6) 

6p Cl 

 
C(2,4) 

 
O(2,6) 
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O


    O = C = O (CO2) 
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(iii) ZY ˆhŒMwU nGœQ, SiO2| wmwjKGbi (14Si) jyBm-WU KvVvGgvwU 

wbÁ²i‚c :  

 
Cl 

14 Si = 2, 8, 4 

 

wmwjKb Zvi ewntÕ©Õ¦Gii 4wU BGjKUÇb 2wU AwÝGRb cigvYyi 

mvG^ ˆkqvi KGi SiO2 MVb KGi| cÉwZwU wmwjKb cigvYy PviwU 

KGi AwÝGRGbi mvG^ ‰KK e®¬b MVb KGi| SiO2 ‰KK ˆKvGbv 

AYy MVb KGi bv, ‰wU AvYweK àœQ MVb KGi|  

|
 Si 

|
O
|

 Si 
|

|
O  Si  O

|
O
|

O  Si  O
|

|
 Si 

|
O
|

 Si  
|

 

N  KveÆb WvBAÝvBW ˆhŒGM `ywU AwÝGRb cigvYy ‰KwU KveÆGbi 

mvG^ w«¼-e®¬Gb hyÚ ^vGK| KvGRB CO2 ‰KwU wewœQ®² AYy| ‰B 

wewœQ®² AYyàGjv `ƒeÆj fÅvbWvi Iqvjm eGji mvnvGhÅ ciÕ·i hyÚ 

^vGK| ỳwU wewœQ®² AYyi gaÅKvi ‰B AvKlÆY kwÚ AGcÞvK‡Z 

`ƒeÆj| ZvB CO2 mvaviY Zvcgvòvq MÅvm wnGmGe weivR KGi| 

Aciw`GK, SiO2 ‰ cÉwZwU Si cigvYy PviwU KGi AwÝGRb cigvYyi 

mvG^ ‰KK e®¬Gbi gvaÅGg hyÚ nGq e†n`vKvi KvVvGgv MVb KGi| 

‰GZ cigvYyàGjv `†pfvGe mgGhvRx e®¬Gb Ave«¬ ^vGK| 

cigvYyàGjvi webÅvGmi dGj SiO2 wògvwòK AvKvi cvq| SiO2 

ˆKjvGmi ‰B wògvwòK MVb ˆKjvGmi gGaÅ meÆò ˆ`Lv hvq| ‰i 

dGj, SiO2 ‰i mÁ·ƒYÆ ˆKjvmwU AwZKvq AYyi gGZv eÅenvi KGi| 

‰B KviGY SiO2 mvaviY Zvcgvòvq KwVb c`v^Æ| 

cÉk²4   
 ˆgŒjmgƒGni chÆvq mviwY 

 
AwkLbdj-7 I 8   

K. wbwÓ˜q MÅvGmi msLÅv KqwU? 1 

L. AÓ¡K wbqg ejGZ Kx eyS? 2 

M. YB ˆhŒGM Kx aiGYi e®¬b MwVZ nq? e®¬b-MVb wPòmn 

eÅvLÅv KGiv| 3 

N. DóxcGKi X, A ‰es C ‰i gGaÅ ˆKvb ˆgŒjwU Zvi AYyGZ 

w«¼-e®¬b MVb KGi? hywÚmnKvGi weGkÏlY KGiv| 4 

4 bs cÉGk²i Dîi 

K  wbwÓ˜q MÅvGmi msLÅv nGjv 7wU|  

L  wewf®² ˆgŒGji cigvYymgƒn wbGRG`i gGaÅ BGjKUÇb Av`vb-

cÉ`vb ‰es ˆkqvGii gvaÅGg cigvYymgƒGni ˆkl kwÚÕ¦Gi ˆh AvUwU 

BGjKUÇGbi webÅvm jvf KGi ZvGK AÓ¡K wbqg eGj| 

ˆhgb, ˆmvwWqvg ˆKÑvivBW MVGbi mgq ˆmvwWqvg cigvYy ‰KwU 

BGjKUÇb ZÅvM KGi ‰es ˆKÑvwib cigvYy H BGjKUÇb MÉnY KGi| 

‰fvGe, Dfq ˆgŒGji cigvYyB meÆewntÕ© Õ¦Gi AÓ¡K KvVvGgv jvf 

KGi| 

AÓ¡K wbqGgi mvnvGhÅ ˆewkifvM ˆhŒGMi e®¬b eÅvLÅv Kiv hvq| 

ˆgŒjmgƒn AÓ¡K cƒYÆ Kivi DGóGkÅB ivmvqwbK e®¬Gb Ask ˆbq| 

M  DóxcGKi Y ˆgŒjwU nGjv, cUvwkqvg ‰es B ˆgŒjwU nGjv 

ˆdÑvwib (F)| cUvwkqvg MÉ‚c-1 ‰i ˆgŒj ‰es ‰KwU Þvi avZz| 

ˆdÑvwib MÉ‚c 17 ‰i ˆgŒj ‰es ‰wU ‰KwU AavZz| avZz ‰KwU Zwor 

abvñK ‰es  AavZz Zwor FYvñK ˆgŒj| avZz I AavZzi gGaÅ ZvB 

AvqwbK e®¬b MwVZ nq|  

K(19) ‰i BGjKUÇb webÅvm : 1s2 2s2 2p6 3s2 3p6 4s1 3d0|  

cUvwkqvGgi meÆewntÕ©Õ¦Gi ‰KwU gvò BGjKUÇb iGqGQ| cUvwkqvg 

mnGRB ‰B BGjKUÇbwU ZÅvM KGi Ar ‰i mywÕ©Z BGjKUÇb webÅvm 

jvf KGi| ‰i dGj, cUvwkqvg ˆgŒj (K) cUvwkqvg AvqGb (K+) 

cwiYZ nq| 

Aciw`GK ˆdÑvwiGbi cvigvYweK msLÅv nGjv 9|  

F(9) ‰i BGjKUÇb webÅvm : 1s2 2s2 2p5| ˆdÑvwiGbi 2q kwÚÕ¦Gi 

iGqGQ 7wU BGjKUÇb| myZivs ˆdÑvwib ‰KwU BGjKUÇb MÉnY KGi 

wbqGbi BGjKUÇb webÅvm jvf KGi ˆdÑvivBW (F) AvqGb cwiYZ 

nq| cUvwkqvg Avqb (K+) ‰es ˆdÑvivBW (F) Avqb ciÕ·i wÕ©i-

Še`yÅwZK AvKlÆGY hyÚ nGq KF AYy MVb KGi| wÕ©i-Še ỳÅwZK 

AvKlÆGY m†Ó¡ e®¬bGK AvqwbK e®¬b eGj| 
 K  K+ + e 

 F + e  F  
 

 K + F  K+ + F  K+F  KF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K+ + F  KF 

N  DóxcGKi X ˆgŒjwU nvBGWÈvGRb, A ˆgŒjwU AwÝGRb ‰es C 

ˆgŒjwU ˆKÑvwib| DGÍÏwLZ ˆgŒjàGjv w«¼-cigvYyK MÅvm wnGmGe 

cÉK‡wZGZ weivR KGi| 

ˆgŒjàGjvi BGjKUÇb webÅvm chÆvGjvPbv KGi ZvG`i AYyGZ e®¬b-

cÉK‡wZ mÁ·GKÆ aviYv jvf Kiv hvq| 

cÉmsMZ DGÍÏLÅ ˆh, AavZzmgƒn ZvG`i wbGRG`i gGaÅ BGjKUÇb 

ˆkqvi KGi (mgGhvRx e®¬b) AYy MVb KGi| 

K F 

+ K 

+ 

F 

 



4 cv‡Äix gva¨wgK m„Rbkxj imvqb 

(a) nvBGWÈvGRb AYyi m†wÓ¡ : nvBGWÈvGRb cigvYy 1s DcÕ¦Gi ‰KwU 

BGjKUÇb AvGQ| H2 AYy MVGi mgq 2wU H cigvYyi cÉGZÅKwU ˆ^GK 

1s1 BGjKUÇb ‰Gm ‰KwU BGjKUÇb hyMj MVb KGi Dfq cigvYyGK 

mgGhvRx e®¬Gb Ave«¬ KGi H2 AYy MVb KGi|  

‰B BGjKUÇb hyMjwUGK Dfq cigvYy mgvbfvGe ˆkqvi KGi eGj 

Dfq cigvYy He cigvYyi BGjKUÇb webÅvm jvf KGi| 

 
ev, H  H  H2                         

mgGhvRx ‰KK e®¬b 

H H H H 

 
(b) ˆKÑvwib AYyi m†wÓ¡ : Cl2 AYyi gGaÅ ỳwU Cl cigvYy ^vGK| cÉGZÅKwU 

ˆKÑvwib cigvYyi meÆGkl kwÚ Õ¦Gi 7wU KGi BGjKUÇb ^vGK| H ỳwU Cl 

cigvYyi cÉGZÅKwU ˆ^GK 1wU KGi BGjKUÇb ‰Gm 1wU BGjKUÇb 

cigvYyB H BGjKUÇb ˆRvoGK mgfvGe eÅenvi KGi BGjKUÇb ˆRvo ev 

‰KwU ‰KK e®¬b MVb ‰fvGe Dfq ˆKÑvwib jvf KGi| 

 



Cl cigvYy Cl cigvYy 
Cl2 AYyy 

Cl  Cl 

Cl2 

Cl Cl Cl Cl 

 
(c) AwÝGRb AYyi m†wÓ¡: AwÝGRb cigvYyi ˆkl Õ¦Gi 6wU BGjKUÇb 

AvGQ| AwÝGRb AYy MVGbi mgq cÉwZwU AwÝGRb cigvYy, ˆkl Õ¦Gii 

2wU KGi BGjKUÇb w`Gq 2wU BGjKUÇb ˆRvo MVb KGi, hvGK ỳwU O 

cigvYyB mgfvGe eÅenvi KGi| dGj cÉGZÅKwU cigvYyB wbwÓ˜q wbqb 

MÅvGmi KvVvGgv jvf KGi| 2wU BGjKUÇb ˆRvo MVb KGi eGj w«¼-e®¬b 

«¼viv AwÝGRb cigvYy ỳwU ciÕ·Gii mGã hyÚ nq|  
 

 

 

 

 

 

 

 

 

 
wPò: BGjKUÇb ˆkqvGii gvaÅGg O2 AYyi MVb 

 

 

A^Ævr, H, Cl I O ‰i gGaÅ O AYy ÷aygvò Zvi AYyGZ w«¼e®¬b MVb 

KGi| 

cÉk²5   

 

wPò-1   wPò-2    
wkLbdj-7 I 8 

K. wPò-1 ‰i ˆgŒjwUi bvg Kx? 1 

L. wPò-1 I wPò-2 ‰i wewKÌqvq Drc®² DrcvG` ˆKvb aiGbi 

e®¬b we`Ågvb? 2 

M. cvigvYweK msLÅv 19 wewkÓ¡ ˆgŒGji mvG^ DóxcGKi wPò-

1 ‰i e®¬b MVb ˆKŒkj wPòmn ˆ`LvI| 3 

N. DóxcGKi wPò-1‰es wPò-2 ‰i cwieGZÆ hw` bvBGUÇvGRb 

I nvBGWÈvGRb hyÚ Kiv nq ZGe ˆKvb aiGbi e®¬b MwVZ 

nGe? ‰i cÉK‡wZ weGkÏlY KGiv| 4 

5 bs cÉGk²i Dîi 

K  wPò-1 ‰i ˆgŒjwUi bvg nGjv ˆKÑvwib (Cl)| 

L  wPò-2 ‰i ˆgŒjwUi bvg ˆmvwWqvg (Na)| avZe Na I AavZe 

ˆKÑvwib «¼viv MwVZ NaCl ˆhŒMwUi gGaÅ AvqwbK e®¬b we`Ågvb| 
 Na+ + Cl  NaCl 

M  cvigvYweK msLÅv- 19 wewkÓ¡ ˆgŒGji bvg cUvwmqvg (K)|  
 19K  1s2 2s2 2p6 3s2 3p6 4s1 

 17Cl  1s2 2s2 2p6 3s2 3p5 

BGjKUÇb webÅvm ˆ^GK ˆ`Lv hvq, K ‰i meÆGkl kwÚÕ¦Gi BGjKUÇb 

msLÅv 1wU I Cl ‰i 7wU| ZvB Cl ‰i wbKUeZÆx wbwÓ˜q MÅvm Ar 

‰i BGjKUÇb webÅvm ARÆb KiGZ 1wU BGjKUÇb MÉnY KGi FYvñK 

AvqGb (Cl) cwiYZ nq| Aci cGÞ K, 1wU BGjKUÇb ˆQGo w`Gq 

abvñK K+ AvqGb cwiYZ nq| Cl, K ‰i ‰B ZÅvMK‡Z BGjKUÇb 

MÉnY KGi| ‰fvGe m†Ó¡ wecixZ agÆx K+ I Cl AvqGbi gGaÅ wÕ©i 

Še`yÅwZK AvKlÆY eGji dGj K+Cl ˆhŒM MwVZ nq| 

 

N  wPò-1 ‰es wPò-2 ‰i cwieGZÆ bvBGUÇvGRb I nvBGWÈvGRb hyÚ 

Kiv nGj N I H ‰i mg®¼Gq NH3 ˆhŒM MwVZ nGe| bxGP ‰i e®¬b 

MVb I cÉK‡wZ AvGjvPbv Kiv nGjvt 

N I H ‰i BGjKUÇb webÅvm wbÁ²i…c: 
 7N  1s2 2s2 2p3 

 1H  1s1 

N ‰i meÆGkl kwÚÕ¦Gi 3wU Ahy™Â BGjKUÇb iGqGQ| N ‰i wbKUÕ© 

wbwÓ˜q MÅvm Ne ‰i BGjKUÇb webÅvm ARÆGb ‰i AvGiv 3wU 

BGjKUÇb `iKvi| ZvB N Zvi AÓ¡KcƒiGYi RbÅ 3wU nvBGWÈvGRb 

‰i 1s1 ‰i mvG^ BGjKUÇb ˆkqvi KGi mgGhvRx e®¬b MVb KGi 

dGj mgGhvRx ˆhŒM NH3 MwVZ nq| 

 NH3  H  
½½
N
I

H

  H  

O O 

O O 
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+ 3  

H 

 
N H 

H 

 ½½
N 

H H 
H N H 

NH3  

cÉk²6  A, B, C ˆgŒj wZbwUi cvigvYweK msLÅv h v̂KÌGg 8,12, 13| 

wkLbdj-7 I 8 

K. ˆcvjvwiwU Kx? 1 

L. KveÆb ˆKb AvqwbK ˆhŒM MVb KGi bv| 2 

M. A ˆgŒjwU AvqwbK I mgGhvRx ˆhŒM MVb KiGjI B ˆgŒjwU 

÷ay AvqwbK ˆhŒM MVb KGi-D`vniYmn hywÚ `vI| 3 

N. AB I AC ˆhŒGMi gGaÅ ˆKvbwUi AvqwbK agÆ ˆewk eÅvLÅv 

KGiv| 4 

6 bs cÉGk²i Dîi 

K  mgGhvRx ˆhŒGMi AYyGZ WvBGcvj (‰K cÉvG¯¦ abvñK I Aci 

cÉvG¯¦ FYvñK) m†wÓ¡i agÆGK ˆcvjvwiwU eGj| 

L  KveÆb ˆgŒGji msGKZ C| cvigvYweK msLÅv 6 ‰es BGjKUÇb 

webÅvm 1s2 2s2 2p2| 

Avgiv Rvwb, cvigvYymgƒGni BGjKUÇb Av`vb-cÉ`vGbi dGj m†Ó¡ 

KÅvUvqb I AÅvbvqbmgƒGni gaÅKvi Še ỳÅwZK AvKlÆY ejB AvqwbK 

e®¬b|  

AvqwbK e®¬Gbi gvaÅGg C ‰i AÓ¡K cƒiY Z^v wÕ©wZkxjZv ARÆb 

KiGZ nGj 4wU BGjKUÇb MÉnY ev eRÆb KiGZ nq| cÉK‡ZcGÞ 4wU 

BGjKUÇb eRÆb ev MÉnY Kiv AGbK DœP kwÚ mvGcÞ ‰es AmÁ¿e| 

ZvB C AvqwbK ˆhŒM MVb bv KGi meÆ`v 4wU BGjKUÇb ˆkqvGii 

gvaÅGg mgGhvRx e®¬Gbi gvaÅGg wewf®² ˆhŒM MVb KGi| ˆhgb 

CH4, NH3| 

M  A ˆgŒjwUi cvigvYweK msLÅv 8 I B ˆgŒjwUi cvigvYweK 

msLÅv 12; myZivs A I B ˆgŒj ỳBwU h^vKÌGg AwÝGRb (O) I 

gÅvMGbwmqvg (Mg)| 

DóxcGKi A Z^v AwÝGRGbi ˆkl KÞcG^ 6wU BGjKUÇb ^vKvq 

‰wU 2wU BGjKUÇb MÉnY Kivi gvaÅGg w«¼-FYvñK Avqb (O2) MVb 

KGi I wewf®² avZe KÅvUvqGbi mvG^ AvqwbK ˆhŒM MVb KGi| 

Aciw`GK AwÝGRb cigvYyi ˆhvRÅZv Õ¦Gi 6wU BGjKUÇb ^vKvq 

BGjKUÇb ˆkqvi Kivi gvaÅGg ‰wU AÓ¡K cƒYÆ KiGZ cvGi I ‰fvGe 

mgGhvRx ˆhŒM MVb KGi| ˆhgb H2O ‰KwU mgGhvRx ˆhŒM ˆhLvGb 

AwÝGRb 2wU nvBGWÈvGRGbi mvG^ 2wU BGjKUÇb ˆkqvi Kivi gvaÅGg 

AÓ¡K cƒYÆ KGiGQ| 

Avevi B ˆgŒj Z^v Mg cigvYyi ˆkl KÞcG^ 2wU BGjKUÇb AvGQ, 

ZvB ‰wU DÚ 2wU BGjKUÇb ZÅvM KGi Mg2+ AvqGb cwiYZ nq I 

AavZe AÅvbvqGbi mvG^ ˆKej AvqwbK ˆhŒM MVb KGi| ˆhGnZz 

Mg avZe cigvYy, ZvB ‰wU mgGhvRx ˆhŒM ŠZwi KGi bv|  

Mg (1s2 2s2 2p6 3s2)  2e  Mg2+ (1s2 2s2 2p6  Ne) 

O (1s2 2s2 2p4) + 2e  O2 (1s2 2s2 2p6  Ne) 

 Mg + O  Mg2+ O2  MgO 

N  C ˆgŒjwUi cvigvYweK msLÅv ev ˆcÉvUb msLÅv 13, myZivs ‰wU 

AÅvjywgwbqvg| AZ‰e AB ˆhŒMwU MgO I AC ˆhŒMwU Al2O3| 

‰LvGb MgO I Al2O3 ‰i gGaÅ MgO ‰i AvqwbK agÆ ˆewk| 

dvhvGbi bxwZ Abyhvqx, ỳBwU KÅvUvqGbi gGaÅ hvi PvRÆ ˆewk I 

AvKvi ˆQvU nGe DÚ KÅvUvqbwU ZLb ‰KwU wbw`ÆÓ¡ AÅvbvqGbi 

mvG^ ˆh ˆhŒMwU MVb KiGe ‰i mgGhvRx Pwiò ˆewk nGe A^ev 

wecixZfvGe Zvi AvqwbK Pwiò Kg nGe| Al3+ I Mg2+ ‰i gGaÅ 

Mg2+ ‰i PvRÆ Kg ‰es AvKvi eo, ZvB ‰wU AwÝGRGbi mvG^ ˆh 

ˆhŒMwU ŠZwi KGiGQ (MgO) ˆmwU AwaK AvqwbK| Aciw`GK 

Al2O3  ‰i gGaÅ Al3+ ‰i AwaK PvRÆ I ˆQvU AvKvGii nIqvi 

KviGY ‰wU AwaK mgGhvRx Z^v Kg AvqwbK PwiGòi nq|  

cÉk²7   P(s) + 6Q(l)  2AlCl3(s) + 3H2O(l) 

wkLbdj-7 I 9 

K. Avqb Kx? 1 

L. cigvYy KxfvGe AvavbMÉÕ¦ nq? eÅvLÅv KGiv| 2 

M. "P" ˆhŒGMi e®¬b cÉK‡wZ eÅvLÅv KGiv| 3 

N. "Q" ˆhŒGM ˆcvjvwiwU m†wÓ¡ nGZ cvGi Kx? hywÚ DcÕ©vcb 

KGiv| 4 

7 bs cÉGk²i Dîi 

K  BGjKUÇb ZÅvM ev MÉnGYi dGj m†Ó¡ abvñK I FYvñK PvRÆhyÚ 

cigvYy ev cigvYyàœQ nGjv Avqb| 

L  cigvYyi wbDwKÑqvGmi abvñK ˆcÉvUb I KÞcG^ NƒYÆvqgvb 

FYvñK BGjKUÇGbi msLÅv mgvb| cigvYy mvaviYfvGe we`yÅr 

wbiGcÞ| ZGe `ywU cigvYyi gGaÅ ivmvqwbK msGhvMKvGj ˆKvGbv 

ˆKvGbv mgq ‰KwU cigvYy nGZ ‰K ev ‰KvwaK BGjKUÇb Aci 

cigvYyGZ mÁ·ƒYÆfvGe Õ©vbv¯¦wiZ nq| BGjKUÇGbi ‰i…c Õ©vbv¯¦Gii 

dGj cigvYyi gGaÅ ˆcÉvUb I BGjKUÇGbi msLÅvi ZviZgÅ NGU ‰es 

‰i dGj cigvYy AvavbMÉÕ¦ nq| 

M  DóxcGKi wewKÌqwU nGjv 

 Al2O3(s)

'P'

 + 6HCl(l)

'Q'

  2AlCl3(s) + 3H2O(l) 

A Æ̂vr DóxcGKi P ˆhŒMwU nGjv Al2O3| AÅvjywgwbqvGgi cvigvYweK 

msLÅv 13, ‰i BGjKUÇb webÅvm: 2, 8, 3| AwÝGRGbi cvigvYweK 

msLÅv 8, ‰i meÆewntÕ© Õ¦Gii BGjKUÇb webÅvm 2, 6| wbqGbi 

BGjKUÇb webÅvm ARÆGbi RbÅ cÉwZwU AÅvjywgwbqvg 3wU KGi 

BGjKUÇb ZÅvM KGi Al3+ KÅvUvqb ŠZwi KGi| Aciw`GK cÉwZwU 

AwÝGRb cigvYy 2wU BGjKUÇb MÉnY KGi O2 AÅvbvqb Drc®² 

KGi| Drc®² KÅvUvqb I AÅvbvqb cviÕ·wiK wÕ©i Še ỳÅwZK 

AvKlÆY eGji «¼viv hyÚ nGq AvqwbK ˆhŒM Al2O3 MVb KGi|  



6 cv‡Äix gva¨wgK m„Rbkxj imvqb 

  

Al O 

O2 Al3+ 

2 
+ 3 

 3 2 

Al 

Al O 

3+ 2– 

 
 2Al  2Al3+ + 6e 

 
3
2

 O2 + 6e  3O2 

 2Al3+ + 3O2  Al2O3 

wPò: Al2O3 ˆhŒM MVb cÉwKÌqv| 

N  DóxcGKi wewKÌqvwU nGjv 

 Al2O3(s)
'P'

 + 6HCl(l)
'Q'

  AlCl3(s) + 3H2O(l) 

A^Ævr DóxcGKi Q ˆhŒMwU nGjv HCl, hv ‰KwU mgGhvRx ˆhŒM| 

nvBGWÈvGRb I ˆKÑvwib DfGq ‰KwU KGi BGjKUÇb cÉ`vb KGi 

‰KGRvov BGjKUÇb ˆkqvGii gvaÅGg mgGhvRx HCl ˆhŒM MVb 

KGi| HCl AYyGZ nvBGWÈvGRb I ˆKÑvwiGbi gaÅKvi ˆkqviK‡Z 

BGjKUÇbGK Dfq cigvYyi wbDwKÑqvm mgfvGe AvKlÆY KGi ‰es 

ˆKÑvwib nvBGWÈvGRb AGcÞv AwaK Zwor FYvñK ˆgŒj weavq ‰B 

AvKlÆY Kivi ÞgZv nvBGWÈvGRb AGcÞv ˆKÑvwiGbi AwaK| ‰B 

AvKlÆGYi KviGY e®¬Gbi ˆkqviK‡Z BGjKUÇb hyMj ˆKÑvwib 

cigvYyi wbDwKÑqvGmi w`GK ˆewk AvK‡Ó¡ nq| hvi dGj ˆKÑvwiGb 

AvswkK FYvñK cÉvG¯¦i ‰es nvBGWÈvGRGb AvswkK abvñK cÉvG¯¦i 

m†wÓ¡ nq| ‰B NUbvGK mgGhvRx ˆhŒGMi ˆcvjvwiwU ejv nq| 

H+  Cl– 

wPò: HCl ˆhŒGM ˆcvjvwiwU| 

myZivs DóxcGKi Q ˆhŒM A Æ̂vr HCl ˆhŒGM ˆcvjvwiwU m†wÓ¡ nGZ cvGi| 

cÉk²8  (i) CCl4 ‰es (ii) KCl nGjv ỳwU wf®² ˆhŒM| 

wkLbdj-8 I 9 

K. NH3 AYyi AvK‡wZ Kxi…c? 1 

L. KCl cvwbGZ Ë̀eYxq ˆKb? 2 

M. DóxcGKi ˆhŒM `ywUi gGaÅ ˆKvbwUGK Zwor weGkÏlY Kiv 

hvGe eÅvLÅv KGiv| 3 

N. (i) bs ˆhŒGMi e®¬b MVb cÉwKÌqv eÅvLÅv KGiv| 4 

8 bs cÉGk²i Dîi 

K  NH3 AYyi AvK‡wZ  nGjv wòGKvYvKvi wcivwgWxq|  

L  KCl ‰KwU AvqwbK ˆhŒM| ZvB ‰GZ abvñK (K+) I FYvñK 

(Cl) cÉv ¦̄ we`Ågvb| mvaviYZ mKj AvqwbK ˆhŒM cvwbGZ Ë̀eYxq| 

cvwb (H2O) mgGhvRx ˆhŒM nGjI ‰GZ abvñK I FYvñK cÉv¯¦ 

we`Ågvb| AvqwbK ˆhŒMmgƒn cvwbi wecixZ Avqb «¼viv AvKwlÆZ 

nq| ZvB KCl cvwbGZ Ë̀exf„Z nq| 

M  DóxcGK ˆhŒM ỳwUi gGaÅ (ii) bs ˆhŒMwUGK A^Ævr KCl ˆK 

Zwor weGkÏlY Kiv hvGe| 

‰LGb KCl ‰KwU AvqwbK ˆhŒM| Avi mKj AvqwbK ˆhŒMB 

ZworweGkÏlÅ wnGmGe KvR KGi| KCl ‰i weMwjZ A^ev `ËeGY K+ 

KÅvUvqb ‰es Cl  AÅvbvqb DcwÕ©Z ^vGK| ‰Lb KCl ‰i weMwjZ 

A^ev Ë̀eGY AÅvGbvW ‰es KÅvG^vW `í Õ©vcb KiGj wbGÁ²vÚ NUbv 

àGjv NGU| 

‰LvGb K+ abvñK nIqvq ‰wU FYvñK `´£ KÅvG v̂W KZÆ†K AvK‡wÓ¡ nGe 

‰es ˆmLvGb wMGq BGjKUÇb MÉnGYi gvaÅGg K avZzGZ cwiYZ nGe| 

 KÅvG^vW wewKÌqv: K+ + e  K 

Avevi, ‰LvGb Cl FYvñK nIqvq Zv abvñK `´£ AÅvGbvW KZ‡ÆK 

AvK‡Ó¡ nGe ‰es ˆmLvGb wMGq BGjKUÇb ZÅvGMi gvaÅGg Cl cigvYy 

‰es `yBwU Cl cigvYy hyÚ nGq Cl2(g) AYyGZ cwiYZ nGe| 

 AÅvGbvW wewKÌqv: Cl  Cl + e 

ZvnGj ‰LvGb, KCl ‰i we`yÅr weGkÏlGYi dGj KÅvG^vGW K avZz 

‰es AÅvGbvGW Cl MÅvm Drc®² nGe| gƒjZ K avZz cvGò ^vKGe ‰es 

Cl2 MÅvm cvò nGZ AcmvwiZ nGe| ZvB KCl ˆhŒMGK Zwor 

weGkÏlY Kiv mÁ¿e|  

N  DóxcGKi (i) bs ˆhŒMwU nGjv CCl4| ‰LvGb C ‰es Cl Dfq 

AavZz| AavZz nIqvq ‰G`i gGaÅ AvqwbK e®¬b MVb mÁ¿e bq| 

ZvB ‰G`i gGaÅ mgGhvRx e®¬b MwVZ nGe| 

‰LvGb, CCl4 ˆhŒGMi ˆK±`Êxq cigvYy C | ‰i BGjKUÇb webÅvm, 
C(6) = 1s2 2s2 2p2   
ˆ`Lv hvGœQ C ‰i ˆhvRÅZv Õ¦Gi 4 wU BGjKUÇb iGqGQ| wbKUeZÆx 

wbwÓ˜q MÅvm Ne ‰i bÅvq wÕ©wZkxjZv ARÆGbi RbÅ ‰i AviI 4 wU 

BGjKUÇb cÉGqvRb | ZvB ‰Lb C I Cl ‰i gGaÅ e®¬b MwVZ nq 

ZLb 1wU C cigvYy 4wU Cl cigvYyi mvG^ e®¬Gb Ave«¬ nq| dGj 

C ‰i ˆhvRÅZv Õ¦Gi AÓ¡K cƒYÆ nq ‰es Cl cigvYyi I Ar ‰i bÅvq 

wÕ©wZkxjZv ARÆb KGi| 

‰fvGeB 1wU C cigvYy 8 wU Cl cigvYyi mvG^ BGjKUÇb ˆkqvi KGi 

mgGhvRx e®¬Gb Ave«¬ nq| ‰fvGeB CCl4 ˆhŒM MwVZ nq| 

 

C
+  

+ 4 

CCl4 ˆhŒM (mgGhvRx) 

Cl 

 

 

CCl  Cl  

Cl 

Cl cigvYy 

 

Cl 
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cÉk²9  ˆgŒj chÆvq ˆkÉYx 

 X 1 1 

 Y 2 16 

              (‰LvGb X I Y ˆgŒjmgƒGni cÉPwjZ cÉZxK bq)  
wkLbdj-8 I 9 

K. Zwor FYvñKZv Kx? 1 

L. Y ‰i ˆhvRbx I ˆhvRÅZv BGjKUÇb wf®² eÅvLÅv KGiv| 2 

M. X2Y ˆhŒGMi MVb eÅvLÅv KGiv| 3 

N. "X2Y ˆhŒMwU mgGhvRx nGjI AvqwbZ nq” AvGjvPbv KGiv| 4 

9 bs cÉGk²i Dîi 

K  ˆKvGbv AYyGZ DcwÕ©Z `y’wU cigvYyi gGaÅ ˆkqviK‡Z BGjKUÇb 

hyMjGK ‰KwU cigvYyi wbGRi w`GK AvKlÆY Kivi ÞgZvGK Zwor 

FYvñKZv eGj|  

L  ˆKvGbv ˆgŒGji meÆGkl cÉavb kwÚÕ¦Gii ˆgvU BGjKUÇb msLÅvGK 

ˆmB ˆgŒGji ˆhvRÅZv BGjKUÇb eGj| DóxcGKi Y ˆgŒjwU nGjv 

AwÝGRb hvi cvigvYweK msLÅv nGjv 8| BGjKUÇb webÅvm nGZ cvB, 
 O(8) 1s2 2s2 2p4 

ˆ`Lv hvGœQ meÆGkl kwÚÕ¦Gi ˆgvU 6wU BGjKUÇb we`Ågvb| ZvB ‰i 

ˆhvRÅZv BGjKUÇb nGjv 6| 

AavZe ˆgŒj AwÝGRb AÓ¡K cƒiGYi RbÅ `ywU BGjKUÇb MÉnY KGi| 

ZvB ‰i ˆhvRbx nGjv 2| 

A^Ævr AwÝGRGbi ˆhvRÅZv I ˆhvRbx nGjv wf®²|  

M  DóxcGKi Y nGjv AwÝGRb hvi cvigvYweK msLÅv nGjv 8 ‰es 

‰GZ 8wU BGjKUÇb iGqGQ| X ˆgŒjwU nGjv nvBGWÈvGRb hvi 

cvigvYweK msLÅv nGjv 1 ‰es ‰GZ 1wU BGjKUÇb iGqGQ| 

AwÝGRGbi 8wU BGjKUÇGbi gGaÅ meÆewntÕ¦Gii 6wU ‰es 

nvBGWÈvGRGbi meÆewntÕ¦Gii 1wU BGjKUÇb iGqGQ| X2Y ev H2O 

ˆhŒM MVbKvGj `yBwU nvBGWÈvGRb cigvYyi `yBwU BGjKUÇb ‰KwU 

AwÝGRb cigvYyi `yBwU BGjKUÇGbi mvG^ ˆkqvGi AskMÉnY KGi| 

‰GZ nvBGWÈvGRb cigvYyi meÆewntÕ© Õ¦Gi w«¼Z ‰es AwÝGRb 

cigvYyi meÆewntÕ© Õ¦Gi AÓ¡K cƒYÆ nq, ‰es ˆhŒMwU ‰KwU 

wÕ©wZkxj KvVvGgv ARÆb KGi| 
 

H 

H O 

2H        +              O 
 

wPò: `ywU (OH) mgGhvRx e®¬Gbi gvaÅGg  

cvwbi AYyGZ mgGhvRx e®¬b MVb|  

N  DóxcGKi X2Y ˆhŒMwU nGjv H2O, hv ‰KwU mgGhvRx ˆhŒM| 

cvwbi AYyGZ AwÝGRb cigvYy Zvi meÆGkl kwÚÕ¦Gii ‰KwU KGi 

BGjKUÇb cÉGZÅK nvBGWÈvGRb cigvYyi ‰KwU KGi BGjKUÇGbi mvG^ 

ˆkqvi KGi| ‰LvGb `yBwU (OH) mgGhvRx e®¬b MVb KGi| ‰B 

ˆkqviK‡Z BGjKUÇb Dfq cigvYyi wbDwKÑqvm AvKlÆY KGi| 

AwÝGRb nvBGWÈvGRb AGcÞv AwaK Zwor FYvñK ˆgŒj eGj e®¬b 

ˆRvo BGjKUÇbGK AvKlÆY Kivi ÞgZv nvBGWÈvGRGbi ˆPGq 

AwÝGRGbi AwaK nq| AvKlÆGYi KviGY e®¬Gbi ˆkqviK‡Z 

BGjKUÇb hyMj AwÝGRb cigvYyi wbDwKÑqvGmi w`GK ˆewk AvK‡Ó¡ 

nq| hvi dGj AwÝGRGbi AvswkK FYvñK cÉvG¯¦i ‰es 

nvBGWÈvGRGb AvswkK abvñK cÉvG ¦̄i m†wÓ¡ nq| ZvB ejv hvq X2Y 

ev H2O mgGhvRx ˆhŒM nGjI AvqwbZ nq| 
 

O


H             H 
+                   + 

wPò: + I  w`Gq AvswkK abvñK Avavb ‰es 

AvswkK FYvñK AvavbGK ˆevSvGbv nGqGQ|  

cÉk²10 P, Q ‰es R wZbwU ˆgŒj hvG`i cvigvYweK msLÅv 

h^vKÌGg 6, 14 ‰es 15|    wkLbdj-9   

K. ˆgvjvwiwU KvGK eGj? 1 

L. ˆjvnvi gwiPv cov ‰KwU ivmvqwbK cwieZÆb-eÅvLÅv KGiv|2 

M. ˆgŒj wZbwUi AvqbxKiY kwÚi KÌg eÅvLÅv KGiv|  3 

N. P ‰es Q  ˆgŒj `y’wU AavZz nIqv mGî½I ‰G`i ‰KwUi DœP 

Mjbvâ wewkÓ¡ KwVb c`v Æ̂ nGjI AbÅwUi AÝvBW MÅvmxq 

cÉK‡wZi nq Zv weGkÏlY KGiv|  4 

10 bs cÉGk²i Dîi 

K  wÕ©i Zvcgvòvq cÉwZ wjUvi `ËeGY `Ëexf„Z `ËGei MÉvg AvYweK 

fi ev ˆgvj msLÅvGK H `ËeGYi ˆgvjvwiwU eGj|  A 

L  gwiPv m†wÓ¡ ‰KwU ivmvqwbK cwieZÆb| we÷«¬ ˆjvnv Rjxq 

evGÓ·i DcwÕ©wZGZ evqyi AwÝGRGbi mvG^ ivmvqwbK wewKÌqvi 

gvaÅGg ˆjvnvi AÝvBW bvgK mÁ·ƒYÆ bZyb c`v Æ̂ Drc®² KGi| hv 

gwiPv bvGg cwiwPZ| gwiPvi agÆ ˆjvnv, AwÝGRb I cvwb nGZ 

mÁ·ƒYÆ wf®²| myZivs ˆjvnvi Dci gwiPv cov ‰KwU ivmvqwbK 

cwieZÆb| A 

M  DóxcGKi 6, 14 I 15 cvigvYweK msLÅvwewkÓ¡ ˆgŒj wZbwU 

h^vKÌGg C, Si I P| KveÆb I wmwjKGbi gGaÅ KveÆGbi AvKvi 

wmwjKGbi ˆPGq ˆQvU nIqvq ‰i AvqwbKiY kwÚi gvb Si ‰i ˆPGq 

ˆewk| Si I P ‰i gGaÅ Si- ‰i AvKvi ˆQvU ZvB ‰i AvqwbKiY 

kwÚ Si-‰i ˆPGq ˆewk| 

C, P I Si-‰i AvKvGii KÌg: C < P < Si| AvKvi e†w«¬i mvG^ 

mvG^ AvqwbKiY kwÚi gvb òvm cvq| 

 C-‰i AvqwbKiY kwÚ 1087 kJ 

 P    ”           ”          ”   1011 kJ 

 Si   ”           ”          ”   786 kJ 

ˆQvU AvKvGii cigvYyi wbDwKÑqvm I ˆhvRbx BGjKUÇGbi gaÅKvi 

AvKlÆY kwÚ ˆewk nIqvq AvqwbKiY kwÚi gvb ˆewk nq| 

AvqwbKiY kwÚi KÌg: Si < P < C| 

N  P ˆgŒjwUi cvigvYweK msLv nGjv 6 ‰es Q ˆgŒjwUi 

cvigvYweK msLÅv nGjv 14| AZ‰e, P I Q ˆgŒj«¼q h^vKÌGg KveÆb 

(C) ‰es wmwjKb  (Si)| A 
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KveÆb ‰es wmwjKb ˆgŒj ỳwU AavZz nIqv mGî½I wmwjKGbi AÝvBW 

(SiO2) DœP Mjbvâ wewkÓ¡ KwVb c`v Æ̂| Aciw`GK KveÆGbi AÝvBW 

CO2 MÅvmxq cÉK‡wZi| ‰i KviY nGjv CO2 ‰KwU ‰KK AYy| ‰B 

AYyGZ ‰KwU KveÆb cigvYyi mGã ỳwU AwÝGRb cigvYy ỳB ˆRvov 

BGjKUÇb ˆkqvi KGi w«¼e®¬b «¼viv hyÚ ^vGK| CO2 ‰i AvYweK 

AvK‡wZ mij‹iwLK ‰es ‰i AvYweK MVb, O = C = O| 

CO2 ‰i AYymgƒGni gGaÅ ˆKej `yeÆj fÅvbWvi Iqvjm& ej KvhÆKi 

^vGK ‰es mvaviY Zvcgvòvq CO2 MÅvm| ‰wU ‰KK mgGhvRx ˆhŒM 

nIqvq ‰i MjbvsK I Õ¹zUbvâ Kg| ‰i MjbvsK 56C| 

Aciw`GK wmwjKb WvBAÝvBW, SiO2 ‰KwU cwjgvi ˆhŒM (SiO2)n 

A^Ævr AmsLÅ SiO2 AYy ciÕ·i hyÚ nGq e†nr AvKvGii mywÕ©Z àœQ 

AYy m†wÓ¡ KGi| wmwjKb WvB AÝvBW cwjgvi (SiO2)n ‰i MVGb 

cÉwZwU Si cigvYy PviwU O cigvYyi mvG^ ‰es cÉwZwU  O cigvYy 

`ywU  Si cigvYyi mvG^ hyÚ nGq PZzÕ¦jKxq MVb m†wÓ¡ KGi| 

cÉwZwU PZzÕ¦jK O cigvYy «¼viv hyÚ nGq e†nr wkKj cwjgvi (SiO2)n 

MVb KGi| (SiO2)n ‰i MVb wbÁ²i…c: 
 
 
 O  Si  O  Si  O  Si  O  

 O  

|
O
|

Si
|

O
|

  O  

|
O
|

Si
|

O
|

  O  

|
O
|

Si
|

O
|

  O    

 O  Si  O  Si  O  Si  O  
 

e†nr cwjgvi ˆhŒM nIqvq wmwjKb WvB AÝvBGWi Mjbvâ I 

Õ¹zUbvâ AGbK ˆeGo hvq ‰es mvaviY Zvcgvòvq KwVb c`v Æ̂| 

cÉk²11   (i) CCl4    (ii) CH4    (iii) CaCl2   

wkLbdj-9 

K. chÆvq mviwYi gƒj wfwî Kx? 1 

L. mgvYyKiY ejGZ Kx ˆevS? 2 

M. C–Cl e®¬Gbi ˆcvjvwiwU ^vKGjI CCl4 ‰KwU AGcvjvi 

ˆhŒM ˆKb? eÅvLÅv KGiv|  3 

N. DóxcGKi (ii) I (iii) bs ˆhŒGMi `ËeYxqZv ‰es Zwor 

cwievnxKZvi Zzjbv KGiv| 4 

11 bs cÉGk²i Dîi 

K  chÆvq mviwYi gƒj wfwî nGjv ˆgŒjmgƒGni BGjKUÇb webÅvm|  

L  ˆKvGbv ivmvqwbK wewKÌqvq ˆhŒGMi cigvYymgƒGni cybweÆbÅvGmi 

gvaÅGg ‰KwU mgvYy ˆ^GK Aci mgvYy Drc®² nGj ZvGK mgvYyKiY 

wewKÌqv eGj| ‰B wewKÌqvq ‰KB AYyi gGaÅ cigvYymgƒn cybweÆbÅÕ¦ 

nq, ZvB ‰LvGb BGjKUÇGbi Õ©vbv¯¦i nq bv| 

AÅvGgvwbqvg mvqvGbU (NH4CNO) I BDwiqv (NH2-CO-NH2) 

ciÕ·Gii mgvYy| AÅvGgvwbqvg mvqvGbUGK Dîµ¦ KiGj Zvi mgvYy 

BDwiqv Drc®² nq| ‰B wewKÌqvwU ‰KwU mgvYyKiY wewKÌqvi 

D`vniY|  

 NH4CNO 


  NH2-CO-NH2 

M  DóxcGKi (i) bs ˆhŒMwU nGjv KveÆb ˆUUÇvGKÑvivBW ‰es CCl4 

‰KwU AGcvjvi ˆhŒM| KviY, 

KveÆb AGcÞv ˆKÑvwiGb Zwor FYvñKZv ˆewk nIqvq CCl e®¬Gbi 

ˆkqviK‡Z BGjKUÇb ˆRvo ˆKÑvwib cigvYyi cÉwZ AwaK AvK‡Ó¡ nq| 

dGj ˆKÑvwiGb AvswkK FYvñK cÉvG¯¦i ‰es KveÆGb AvswkK abvñK 

cÉvG¯¦i m†wÓ¡ nq| ‰B NUbvGK ˆcvjvwiwU eGj| myZivs CCl 

e®¬Gbi ˆcvjvwiwU we`Ågvb| wK §̄ Zv mGî½I CCl4 AGcvjvi ˆhŒM| 

‰i KviY nGœQ CCl4 ˆhŒGM cÉwZwU KveÆb cigvYy PviwU ˆKÑvwiGbi 

mvG^ hyÚ ^vGK| CCl e®¬Gbi ˆcvjvwiwU ^vKGjI PviwU ˆKÑvwib 

cigvYy ‰GK AGbÅi wKÌqvGK bvKP KGi ˆ`q| ZvB CCl4 ˆhŒGM 

ˆcvjvwiwU m†wÓ¡ bv nIqvq ‰wU ‰KwU AGcvjvi mgGhvRx ˆhŒM| 

ClC 
|
Cl

Cl
 |

Cl 

KveÆb ˆUUÇvGKÑvivBW 

N  DóxcGKi (ii) bs ˆhŒMwU nGjv wgG^b| ‰wU ‰KwU mgGhvRx 

ˆhŒM| Avevi DóxcGKi (iii) bs ˆhŒMwU nGjv KÅvjwmqvg ˆKÑvivBW| 

‰wU ‰KwU AvqwbK ˆhŒM| 

AvqwbK ˆhŒM CaCl2 Rjxq `ËeGY `Ëexf„Z nq| CaCl2 ˆhŒGMi 

abvñK Ca2+ Avqb cvwbi AvswkK FYvñK AwÝGRb «¼viv AvKwlÆZ 

nq ‰es CaCl2 ˆhŒGMi FYvñK Cl Avqb cvwbi AvswkK abvñK 

nvBGWÈvGRb «¼viv AvKwlÆZ nq| dGj CaCl2 ˆhŒM cvwbGZ `Ëexf„Z 

nq| cÞv¯¦Gi CH4 ‰KwU mgGhvRx ˆhŒM ‰es ‰GZ ˆKvGbv PvRÆhyÚ 

AvqGbi m†wÓ¡ nq bv| ZvB ‰wU cvwbGZ A`ËeYxq| 

Avevi, AvqwbK ˆhŒM CaCl2 Rjxq `ËeGY ev MwjZ AeÕ©vq Ca2+ 

KÅvUvqb I Cl AÅvbvqGb wewkÏÓ¡ nIqvq Avqb AvKvGi we ỳÅr 

cwienb KGi| Aciw`GK mgGhvRx ˆhŒM CH4 MwjZ ev `Ëexf„Z 

ˆKvb AeÕ©vGZB AvqGb wewkÏÓ¡ nq bv| ZvB ‰wU we`yÅr cwienb 

KGi bv|  
 

 

 
m†Rbkxj cÉk²eÅvsK 

 Dîi msGKZmn cÉk²   

cÉk²12   

ˆgŒj chÆvq MÉ‚c 
M 2 14 

N 3 2 

[‰LvGb M I N  cÉZxKx AG Æ̂ eÅen†Z bq] 
wkLbdj-1 I 7 

K. fÅvbWvi Iqvjm ej Kx? 1 

L. ˆgŒGji ˆhvRÅZv BGjKUÇb msLÅv ˆ^GK ˆhvRbx wbYÆÆq Kiv 

mÁ¿e eÅvLÅv KGiv| 2 

M. M I N ˆgŒj«¼Gqi cigvYyi BGjKUÇb webÅvGmi wPò 

ˆ`wLGq ZvG`i ˆhvRÅZv BGjKUÇb msLÅv wbYÆq KGiv| 3 

N. MH4  ˆhŒGMi Mjbvâ I Õ¹zUbvâ  NF2  ˆhŒM AGcÞv 

Kg ˆKb? 4 



ivmvqwbK eÜb 9 

12 bs cÉGk²i Dîi 

K  mgGhvRx ˆhŒGM cigvYymgƒn ˆh ej «¼viv AvK‡Ó¡ ^vGK ZvGK 

fÅvbWvi Iqvjm ej eGj| 

L  ˆKvGbv ˆgŒGji AÓ¡K cƒiY KiGZ hZ msLÅK BGjKUÇb MÉnY ev 

ZÅvM KiGZ nq ˆmB msLÅvB nGjv ˆmB ˆgŒGji ˆhvRbx| ˆgŒGji 

ˆhvRÅZv BGjKUÇb ˆ^GK BGjKUÇb ZÅvM ev MÉnGYi msLÅv wbi…cY 

Kiv hvq| ˆhgb : ˆmvwWqvGgi ˆhvRÅZv BGjKUÇb msLÅv ‰K| ZvB 

ˆmvwWqvg Zvi ˆhvRÅZv BGjKUÇbwU ˆQGo w`Gq AÓ¡K cƒiY KGi| 

‰RbÅ ˆmvwWqvGgi ˆhvRbxI ‰K| ZvB ejv hvq ˆh, ˆgŒGji 

ˆhvRÅZv BGjKUÇb ˆ^GK ˆhvRbx wbYÆq Kiv mÁ¿e|   

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  KveÆb I gÅvMGbwkqvg ˆgŒj«¼Gqi ˆhvRÅZv BGjKUÇb eÅvLÅv KGiv| 

N  CH4 I MgF2 ˆhŒM«¼Gqi Mjbvâ I Õ¹zUbvGâi Zzjbv 

weGkÏlY KGiv| 

cÉk²13 A, B, C wZbwU ˆgŒj, hvG`i cvigvYweK msLÅv h^vKÌGg 

9, 10 I 11; X, Y, Z wZbwU ˆgŒj hvG`i cÉGZÅGKi cvigvYweK 

msLÅv 1, wK §̄ fimsLÅv h^vKÌGg 1, 2, 3| wkLbdj-5 I 6 

K. ˆhvRbx BGjKUÇb Kx? 1  

L. cigvYy I AvqGbi gGaÅ 2wU cv Æ̂KÅ ˆjGLv| 2  

M. X ‰es A  ˆgŒj `ywU ˆh ˆhŒM MVb KiGe Zvi e®¬b MVb 

cÉwKÌqv wPòmn eÅvLÅv KGiv| 3  

N. A I C ˆgŒj ivmvqwbKfvGe mwKÌq nGjI B  ˆgŒjwU 

ivmvqwbKfvGe wbwÓ˜q ˆKb@ weGkÏlY KGiv| 4 

13 bs cÉGk²i Dîi 

K  ˆKvGbv ˆgŒGji cigvYyi meÆewntÕ© Õ¦Gi ˆh BGjKUÇb ev 

BGjKUÇbmgƒn ivmvqwbK e®¬Gb AskMÉnY KGi, ˆmB BGjKUÇb ev 

BGjKUÇbmgƒnGK ˆhvRbx BGjKUÇb eGj| 

L  cigvYy I AvqGbi gGaÅ 2wU cv Æ̂KÅ nGjv @ 

i. cigvYy Zwor wbiGcÞ KYv Aciw`GK Avqb abvñK ev 

FYvñK ZworMÉÕ¦ KYv| 

ii. cigvYy Õ¼vaxbfvGe ^vKGZI cvGi Avevi bvI cvGi wK ¦̄y Avqb 

Õ¼vaxbfvGe ^vKGZ cvGi| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  HF ‰KwU mgGhvRx ˆhŒM KviY eÅvLÅv KGiv| 

N  NaF ‰KwU AvqwbK ˆhŒM KviY WvqvMÉvgmn weGkÏlY KGiv| 

cÉk²14  X, Y, Z ˆgŒj wZbwUi cvigvYweK msLÅv h^vKÌGg 6, 12 

‰es 17| wkLbdj-7 

K. MÅvjfvbvBwRs ejGZ Kx eyS? 1 

L. Na ˆK Þvi avZz ejv nq ˆKb? 2 

M. DóxcK nGZ YZ2 ŠZwii e®¬b cÉwKÌqv eYÆbv KGiv| 3 

N. DóxcGK YZ2 ˆhŒMwU cvwbGZ Ë̀eYxq nGjI XZ4 ˆhŒMwU 

A`ËeYxq welqwU weGkÏlY KGiv| 4 

14 bs cÉGk²i Dîi 

K  ˆKvGbv avZzi Dci wRsK avZzi cÉGjc ˆ`IqvGK MÅvjfvbvBwRs 

eGj| 

L  ˆmvwWqvg chÆvq mviwYGZ MÉ‚c-1 ‰ AewÕ©Z| ‰wU cvwbi mvG^ 

wewKÌqv KGi nvBGWÈvGRb MÅvm I Þvi Drc®² KGi| ‰Qvov ˆmvwWqvg 

Zvi meÆewntÕ© kwÚÕ¦Gi we`Ågvb ‰Kgvò BGjKUÇbwU cÉ`vb KGi 

AvqwbK ˆhŒM MVb KGi| 

 Na + H2O  NaOH + H2 

  Þvi 

ZvB ˆmvwWqvgGK Þvi avZz ejv nq| 

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  MgCl2 ˆhŒGMi e®¬b MVb eYÆbv KGiv| 

N  MgCl2 cvwbGZ Ë̀eYxq nGjI CCl4 A`ËeYxq ˆKb weGkÏlY 

KGiv| 

cÉk²15 ˆgŒj chÆvq MÉ‚c 

 A 3 1 

 B 4 2 

 C 2 17 

AwkLbdj-7 I 8 

K. AvBGmvGUvc Kx? 1 

L. CH3OH ‰ nvBGWÈvGRGbi kZKiv mshywÚ KZ? 2 

M. DóxcGKi B I C ‰i gGaÅ MwVZ ivmvqwbK e®¬b 

WvqvMÉvgmn eYÆbv KGiv|  3 

N. A I C ‰i gGaÅ MwVZ ˆhŒMwUi cvwbGZ `ËeYxqZv 

AvGjvPbv KGiv|  4 

15 bs cÉGk²i Dîi 

K  ˆh mKj cigvYyi ˆcÉvUb msLÅv mgvb wK §̄ fimsLÅv I wbDUÇb 

msLÅv wf®², ZvG`iGK ‰GK AcGii AvBGmvGUvc eGj| A 

L  wg^vbj (CH3OH) ˆhŒGM nvBGWÈvGRGbi kZKiv mshywZ: 

CH3OH ‰i AvYweK fi = (12 + 1  4 + 16) g/mol  

 = 32 g/mol 

AZ‰e, 32g wg^vbGj nvBGWÈvGRb ^vGK 4g 

  1g         ”           ”        ” 
4
32

 g 

  100g (kZKiv) ”   ”        ” 
4  100

32
 g = 12.5% 

  nvBGWÈvGRGbi kZKiv cwigvY = 12.5% A 

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  CaF2 ‰i e®¬b cÉwKÌqv eYÆbv KGiv| 

N  HF KxfvGe cvwbGZ Ë̀eYxq nq eÅvLÅv KGiv| 
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cÉk²16   

 

 

 

 
wkLbdj-7 I 8 

K. KÅvUvqb Kx? 1 

L. mgGhvRx e®¬Gbi ˆcvjvwiwU ejGZ Kx eyS? 2 

M. DóxcGKi PQ ˆhŒGM ˆKvb aiGbi e®¬b we`Ågvb eÅvLÅv 

KGiv| 3 

N. P AvqwbK I mgGhvRx Dfq aiGbi ˆhŒM MVb KiGjI Q 

KLbI mgGhvRx e®¬b MVb KGi bv@ hywÚ DcÕ©vcb KGiv|4 

16 bs cÉGk²i Dîi 

K  abvñK PvRÆhyÚ cigvYyGK KÅvUvqb eGj| 

L  ˆh mgGhvRx ˆhŒGM ˆcvjvwiwU m†wÓ¡ nq, ZGK mgGhvRx e®¬Gbi 

ˆcvjvwiwU ejv nq|  

cvwb ‰KwU mgGhvRx ˆhŒM A^P ‰wU abvñK nvBGWÈvGRb Avqb ‰es 

FYvñK nvBGWÈvwÝj AvqGb wefÚ nq, ‰wUB mgGhvRx ˆhŒGMi 

ˆcvjvwiwU| mgGhvRx e®¬Gb ˆkqviK‡Z BGjKUÇbGK AvKlÆY Kivi 

ÞgZv «¼viv ˆcvjvwiwU ˆevSv hvq| 

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  MgO ‰i e®¬b MVb cÉwKÌqv eÅvLÅv KGiv| 

N  AwÝGRb AvqwbK I mgGhvRx Dfq aiGbi ˆhŒM MVb KiGjI 

gÅvMGbwkqvg ˆKvGbv mgGhvRx ˆhŒM MVb KGi bv ˆKb weGkÏlY KGiv| 

cÉk²17 
 

8+ + 

+ 
 

wkLbdj-7 I 8 

K. cvwbi AYy AvK‡wZ Kxi…c? 1 

L. wgG^b ‰i MVb PZzÕ¦jKxq eÅvLÅv KGiv| 2 

M. wPGò cÉ`wkÆZ ˆhŒMwUi MVb cÉwKÌqv eÅvLÅv KGiv| 3 

N. ˆK±`Êxq ˆgŒGji mGã Mg ‰i ˆh aiGYi e®¬b m†wÓ¡ nGe 

Zvi cÉK‡wZ weGkÏlY KGiv| 4 

17 bs cÉGk²i Dîi 

K  cvwbi AYyi ˆKŒwYK AvK‡wZi| 

L  wgG^b AYyGZ KveÆb cigvYyi Pviw`GK nvBGWÈvGRb cigvYy 

PviGRvov BGjKUÇb «¼viv e®¬Gb Ave«¬| 

KveÆb-nvBGWÈvGRb e®¬b m†wÓ¡Kvix BGjKUÇb ˆRvoàGjv PZzÕ¦jKxqfvGe 

KveÆb cigvYyi Pviw`GK webÅÕ¦ ^vKGjB ‰Kgvò ‰iv ciÕ·i ˆ^GK 

meGPGq `ƒGi ^vGK hvGZ weKlÆY meGPGq Kg nq| ZvB wgG^Gbi 

AvK‡wZ PZzÕ¦jKxq| 

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  cvwbi AYyi MVb eÅvLÅv KGiv| 

N  MgO ‰i MVb WvqvMÉvgmn weGkÏlY KGiv| 

cÉk²18  

ˆgŒj chÆvq MÉ‚c 

M 2 14 

Q 2 17 

R 3 2 

[‰LvGb M, Q I R cÉZxKx AG Æ̂ eÅen†Z]  
wkLbdj-7 I 9  

K. gwiPvi msGKZ ˆjGLv| 1 

L. B^vbj ‰KwU ˆcvjvi ˆhŒM eÅvLÅv KGiv| 2 

M. R ˆgŒGji mvG^ Q ˆgŒGji e®¬b MVb cÉwKÌqv eYÆbv KGiv|  3 

N. DóxcGKi M ˆgŒGji `ywU i…cGfG`i ‰KwU we`yÅr cwievnx 

nGjI AbÅwU bq wPòmn weGkÏlY KGiv|  4 

18 bs cÉGk²i Dîi 

K  gwiPvi msGKZ nGjv Fe2O3.n H2O| 

L  B^vbj ‰i msGKZ nGjv C2H5OH| B^vbj ‰i OH e®¬Gb 

we`Ågvb BGjKUÇb ˆgNGK Zwor FYvñKZvi cv^ÆGKÅi KviGY 

AwÝGRb wbGRi w`GK ˆUGb ˆbq| dGj AwÝGRb cigvYy AvswkK 

FYvñK ‰es H cigvYy AvswkK aYvñK cigvYyGZ cwiYZ nq| 

A^Ævr B^vbj ˆhŒGM ˆcvjvwiwUi (C2H5  
..
O  H+) m†wÓ¡ nIqvq 

‰wU ‰KwU ˆcvjvi ˆhŒM| 

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  MgF2 ‰i e®¬b MVb cÉwKÌqv eYÆbv KGiv| 

N  KveÆGbi `ywU i…cGfG`i gGaÅ ‰KwU we`yÅr cwievnx nGjI AbÅwU 

bq ˆKb weGkÏlY KGiv| 

cÉk²19  wbGP ‰KwU chÆvq mviwYi LwíZ Ask ˆ`Iqv nGjv : 

     He 

   X   

   Y   

wkLbdj-8 I 9 

K. ivmvqwbK e®¬b Kx? 1 

L. cvwbGZ WvBGcvGji DcwÕ©wZi KviY eÅvLÅv KGiv| 2 

M. DóxcGKi ˆgŒj«¼q wbGRG`i gGaÅ ˆhŒM MVGb ˆKvb 

aiGbi e®¬b MVb KGi? wPòmn eÅvLÅv KGiv|  3 

N. DóxcGKi ˆgŒj«¼Gqi nvBWÈvBGWi ˆfŒZ aGgÆi cv^ÆGKÅi 

ˆhŒwÚK KviY weGkÏlY KGiv|  4 

19 bs cÉGk²i Dîi 

K  ˆh AvKlÆY eGji gvaÅGg ‰KwU cigvYy AbÅ cigvYyi mvG^ hyÚ 

nq, ZvGK ivmvqwbK e®¬b eGj| 

Q P 

+ + 
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L  cvwb (H2O) ‰KwU ˆcvjvi ˆhŒM| cvwbGZ WvBGcvj DcwÕ©wZi 

cÉavb KviY nj, H I O ˆgŒj«¼Gqi gGaÅ Zwor FYvñKZvi cv Æ̂KÅ| 

H (2.1) ‰es O (3.5) ‰i Zwor FYvñKZvi cv Æ̂KÅ nj (3.5 – 2.1) = 

1.4.| mgGhvRx ˆhŒGMi ˆgŒj«¼Gqi gGaÅ Zwor FYvñÚZvi cv Æ̂KÅ 

0.5–1.9 ‰i gGaÅ nGj, AwaKZi Zwor FYvñK ˆgŒj KZ‡ÆK 

ˆkqviK‡Z BGjKUÇb AvK‡Ó¡ nq| cvwbGZ (H2O) AwÝGRGbi (O) Zwor 

FYvñKZv ˆewk eGj ˆkqviK‡Z BGjKUÇb Zvi w`GK AvK‡Ó¡ nq| dGj 

cvwbi (H2O) AwÝGRb (O) cÉv¯¦ AvswkK FYvñK ‰es nvBGWÈvGRb 

cÉvµ¦ AvswkK abvñK PvRÆ jvf KGi A Æ̂vr WvBGcvj m†wÓ¡ nq| 

 

 

  

mycvi wUc&m : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  ỳwU AavZz ciÕ·Gii mvG^ ˆh aiGbi e®¬b MVb KGi Zvi eYÆbv ̀ vI|  

N  H2O I H2S ˆhŒM«¼Gqi gGaÅ ˆfŒZ aGgÆi Zzjbv weGkÏlY KGiv| 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²20 7A I 1B ‰ msGhvGM Z Drc®² nq| hv mvi Drcv`Gb 

eÅen†Z nq| wkLbdj-4  

K. AÅvjywgbvi ivmvqwbK msGKZ Kx? 1 

L. mgGhvRx e®¬Gbi ˆcvjvwiwU ejGZ Kx ˆevS| 2 

M. Z- ˆhŒMwUGZ KZwU gyÚGRvo BGjKUÇb iGqGQ, eÅvLÅv KGiv| 3 

N. A I B AGcÞv Z ˆhŒMwU ZzjbvgƒjKfvGe AwaK 

wÕ©wZkxj, DwÚwU weGkÏlY KGiv| 4 

cÉk²21  X, Y, Z wZbwU ˆgŒj hvG`i cvigvYweK msLÅv h^vKÌGg 

1, 16, 7| wkLbdj-4 I 5 

K. Li cvwb ejGZ Kx ˆevS? 1 

L. mvjdvi WvB-AÝvBW ‰KwU AÁÏagxÆ AÝvBW@ eÅvLÅv KGiv| 2 

M. DóxcGKi Y I AwÝGRb cigvYyi gaÅKvi ivmvqwbK 

e®¬b wPòmn eÅvLÅv KGiv| 3 

N. X ÷ay ‰KK e®¬b MVb KGi wK §̄ Z ‰KK e®¬b, w«¼e®¬b 

I wòe®¬b MVb KiGZ cvGi DóxcK nGZ weGkÏlY KGiv| 4 

cÉk²22  

ˆgŒj cvigvYweK msLÅv 
X 5 

Y 11 

Z 9 

wkLbdj-4 I 5 

K. myµ¦ ˆhvRbx Kx? 1 

L. KCl cvwbGZ Ë̀eYxq ˆKb? 2 

M. X I Z ‰es Y I Z ‰i gaÅKvi ivmvqwbK e®¬b wPòmn 

eÅvLÅv KGiv| 3 

N. X I Z ‰i ˆhŒM AÓ¡K wbqg bv gvbGj Y I Z ‰i 

gaÅKvi ˆhŒM AÓ¡K ˆgGb PGj– welqwU weGkÏlY KGiv| 4 

cÉk²23 

 

 
 

 

 
 

 wkLbdj-7 I 8 

K. ˆcvjvi ˆhŒM Kx? 1  

L. mgGhvRx ˆhŒMmgƒn wbÁ² Mjbvâ wewkÓ¡ ˆKb ? eÅvLÅv KGiv|2  

M. Q ‰es R ‰i gGaÅ Kx aiGbi e®¬b mÁ¿e wPòmn eÅvLÅv KGiv|3  

N. R I R ‰i gGaÅ  Kx e®¬b MVb mÁ¿e? hw` mÁ¿e nq 

ZGe R I R ‰i gGaÅ m†Ó¡ e®¬b MVGbi cÉwKÌqv weGkÏlY 

KGiv| 4 

cÉk²24 P, Q, R ‰es S PviwU ˆgŒj hvG`i cvigvYweK msLÅv 

h^vKÌGg 6, 8, 9 ‰es 12| wkLbdj-7 I 8 

K. AvGcwÞK cvigvYweK fi KvGK eGj? 1 

L. wKQy wKQy mgGhvRx ˆhŒM cvwbGZ `Ëexf„Z nq ˆKb? 2 

M. P I Q ˆgŒj «¼viv MwVZ ˆhŒGMi e®¬b MVb eÅvLÅv KGiv| 3 

N. R I S ˆgŒj «¼viv MwVZ ˆhŒM cvwbGZ `Ëexf„Z nq ˆKb? 

weGkÏlY KGiv|  4 

cÉk²25 ˆgŒj ˆkl KÞ cG^i BGjKUÇb webÅvm 

 A ns1 

 M np3 

 T np4 

‰LvGb A, M, T ˆgŒGji cÉK‡Z cÉZxK bq|  

wkLbdj-7 I 8 

K. ˆZRwÕ˜q iwkÄ wPn×wUGK Kx ejv nq? 1 

L. ˆgvGgi `nGb c`vG^Æi wZb AeÕ©vB cwijwÞZ nq eÅvLÅv 

KGiv| 2 

M. n = 4 nGj A ˆgŒj I n = 2 nGj T ˆgŒj ciÕ·Gii mvG^ 

Kxi…c e®¬b MVb KiGe wPòmn eÅvLÅv KGiv| 3 

N. n = 3 nGj MCl5 ˆhŒGMi wÕ©wZkxjZv eÅvLÅvq AÓ¡K wbqg 

cÉGhvRÅ bq weGkÏlY KGiv| 4 

cÉk²26 i. NF3 ‰es ii. MgCl2 `ywU ˆhŒM| 

wkLbdj-8 I 9  

K. wjwgwUs wewKÌqK Kx? 1 

L. cvwb ‰KwU ˆcvjvi ˆhŒM-eÅvLÅv KGiv| 2 

M. i bs ˆhŒMwU ˆKvb aiGbi e®¬b «¼viv MwVZ? eÅvLÅv KGiv|  3 

N. ˆhŒM `ywUi gGaÅ ˆKvbwUGK Rjxq `ËeGY Zwor weGkÏwlZ 

Kiv hvGe? ˆZvgvi DîGii Õ¼cGÞ hywÚ `vI|  4 
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12 cv‡Äix gva¨wgK m„Rbkxj imvqb 

 
wbGRGK hvPvB Kwi 

 
 imvqb  welq ˆKvW : 1 3 7 

 

 mgq: 25 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-25 

1. `yBwU ˆgŒj ciÕ·i mshyÚ nGq A ˆhŒM MVb 
KGi hv DœP MjbvsK I Õ¹zUbvâ wewkÓ¡| 
A ˆhŒMwU Kxi…c? 

 K AvqwbK 
 L mgGhvRx 
 M avZe 
 N ivmvqwbK 
2. HCl AYyGZ KZ ˆRvov gyÚ BGjKUÇb 

we`Ågvb?  

 K 2 L 3 
 M 1 

 N ˆKvGbv gyÚ BGjKUÇb bvB 
3. wbGÁ²i ˆKvb ˆhŒGM ˆjGWi ˆhvRbx Pvi?  
 K PbO2 

 L PbCl2 

 M Pbl2 

 N PbO 

4. Na2SO4 ‰i ˆÞGò 

 i. Rjxq `ËeY wbiGcÞ 
 ii. S-‰i ˆhvRbx 6 

 iii. mvjdvGii kZKiv mshywÚ 22.5% 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 

5. wbGPi ˆKvbwU ˆhŒMgƒjK?  
 K H2SO4 

 L H2CO3 
 M NH4Cl 

 N HSO4
 

6. abvñK AvavbwewkÓ¡ ˆhŒMgƒjK  

 i. AÅvGgvwbqvg 
 ii. dmGdvwbqvg 
 iii. nvBGWÈvÝvBW 
 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 
7. wbGPi ˆKvbàGjv mwVK msGKZ?  

 K "O" I H2O  

 L O2 I H2O 

 M O2 I OH 

 N "O" I O3 
8. ˆmvwWqvg dmGdGUi msGKZ ˆKvbwU?  
 K Na2PO4 

 L Na3(PO4)2 

 M Na3PO4 

 N Na (PO4)2 
9. nvBGWÈvGRGbi wbKUZg wbwÓ˜q MÅvm 

ˆKvbwU?  
 K Ne L He 

 M Ar N Li 

10. BGjKUÇb MÉnY KGi ˆhvRÅZv Õ¦Gi AÓ¡K 

webÅvm jvf KGi  

 i. AwÝGRb ii. KÅvjwmqvg 
 iii. ˆKÑvwib 
 wbGPi ˆKvbwU mwVK? 
 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
11. N ˆkGj AvUwU BGjKUÇbwewkÓ¡ ˆgŒj 

ˆKvbwU ? 
 K Cd 

 L Ar 

 M Kr 

 N Cl 

12. AvqwbK I mgGhvRx Dfq ˆhŒM MVb KGi 
ˆKvbwU? 

 K Na L Al 
 M K N Mg 

13. AvqwbK ˆhŒM nGœQ  
 i. FeCl2 

 ii. CO2 

 iii. PbO2 

 wbGPi ˆKvb mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
14. SO2 ˆhŒMwU AGcvjvi mgGhvRx ˆhŒM 

KviY 
 i. `Ëexf„Z AeÕ©vq we`yÅr cwienb KGi 
 ii. wbÁ²Õ¹zUbvâ wewkÓ¡ 
 iii. mvaviY Zvcgvòvq MÅvmxq 
 wbGPi ˆKvbwU mwVK? 
 K i I ii L i I iii 

 M ii I iii N i, ii I iii 
wbGPi ˆhŒMwUi MVb ˆ`GL  15 I 16 bs cÉGk²i 
Dîi `vI: 

 
 
 
15. DcwiDÚ MVb ˆKvb AYyi? 
 K AÅvGgvwbqv 
 L cvwb 
 M AÅvwgb 
 N AÅvGgvwbqvg 

16. DcwiDÚ AYyGZ  

 i. e®¬b ˆRvo e 3 wU 
 ii. e®¬b ˆRvo e 2 wU 
 iii. gyÚ ˆRvo e 1 wU 
 wbGPi ˆKvbwU mwVK ? 
 K i I ii L i I iii  

 M ii I iii N i, ii I iii 

17. wbGPi ˆKvbwU we`yÅr cwievnx? 
 K MÉvdvBU 
 L mvjdvi 
 M dmdivm 
 N nxiK 
18. ˆKvb ˆhŒM meGPGq ˆewk ˆcvjvi nGe?  
 K CCl4 

 L H2O 
 M H2S 

 N HF 
wbGPi mgxKiYwU jÞ KGiv ‰es  19 I 20 bs 
cÉGk²i Dîi `vI: 
 X + 2H2  CH4 

19. DóxcGK X cigvYy Kvi BGjKUÇbwebÅvm 
ARÆb KGi? 

 K He 
 L Ne 
 M Ar 
 N Kr 
20. DóxcGK m†Ó¡ ˆhŒMwUi ˆÞGò 
 i. ˆhŒMwUi AYyi AvK‡wZ PZyÕ¦jKxq 

 ii. cigvYy«¼q e®¬b MVbKvGj AÓ¡K wbqg  
  AbymiY KGi 

 iii. gyÚ ˆRvo BGjKUÇGbi msLÅv 0 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
21. mçviYkxj BGjKUÇb cvIqv hvq ˆKvbwUGZ?  
 K NaCl 

 L Cu Zvi 
 M HCl 

 N MgCl2 
22. we`yÅr cwienb KGi ˆKvbwU?  
 K ivevi eÅv´£ 
 L KvP `í 
 M KvGVi UzKiv 
 N Kcvi Zvi 

23. HCl AYyGZ e®¬b ˆRvo BGjKUÇb msLÅv 
KZ? 

 K 2 L 4  

 M 3 N 1 
24. 5wU AÅvGgvwbqv AYyGZ cigvYy msLÅv KZ? 
 K 4wU 
 L 8wU 
 M 15wU 
 N 20wU 
25. mgGhvRx ˆhŒM ˆKvbwU? 
 K PCl3 

 L MgCl2  
 M NaCl 

 N HCN

H x N 

H 

H 
x 

x 
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 imvqb  welq ˆKvW : 1 3 7 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1.   

ˆhŒM we`Ågvb ˆgŒj cigvYy msLÅv 

I bs KÅvjwmqvg I ˆKÑvwib 3 

II bs KveÆb I AwÝGRb 2 

K. myµ¦ ˆhvRbx Kx? 1 

L. mvjdvi cwieZÆbkxj ˆhvRbx ˆ`Lvq ˆKb? 2 

M. cÉgvY AeÕ©vq II bs ˆhŒGMi 50g ‰i AvqZb wbYÆq KGiv| 3 

N. DóxcGKi ‰KwU ˆhŒM cvwbGZ `ËeYxq–weGkÏlY KGiv|  4 

2. 'A' Z‡Zxq chÆvGqi nÅvGjvGRb ˆgŒj| ‰i ỳ’wU AvBGmvGUvc 

iGqGQ ‰es chÆvµ¦Zvi w`K ˆ^GK ‰G`i kZKiv cwigvY h^vKÌGg 

75% I 25%| [‰LvGb 'A' cÉZxKx AG^Æ cÉPwjZ ˆKGbv cÉZxK bq]  

K. ivmvqwbK e®¬b Kx? 1 

L. HF ˆcvjvi mgGhvRx ˆhŒM eÅvLÅv KGiv? 2 

M. DóxcGKi ˆgŒjwUi AvGcwÞK cvigvYweK fi wbYÆq KGiv| 3 

N. ‰KB chÆvGqi 2bs MÉ‚Gci Aci ˆgŒGji mvG^ 'A'  ˆgŒj Kx 

aiGbi e®¬b MVb KGi? ˆZvgvi DîGii Õ¼cGÞ hywÚ `vI|  4 

3. AbyGœQ`wU co ‰es ‰i AvGjvGK wbGÁ²vÚ cÉk²àGjv Dîi `vI: 

 p  2q chÆvGqi VA MÉ‚Gci ˆgŒj 

 q  1g chÆvGqi IA MÉ‚Gci ˆgŒj 

 r  3q chÆvGqi VIIA MÉ‚Gci ˆgŒj 

[‰LvGb p, q, r cÉwZKx AG Æ̂] 

K. avZe e®¬b KvGK eGj? 1 

L. avZz we ỳÅr mycwievwn ˆKb eÅvLÅv KGiv|  2 

M. p ˆgŒjwU pr3 MVb KiGjI pr5 MVb KGi bv ˆKb@ weGkÏlY 

KGiv|   3 

N. p, q I r ‰ wZbwU ˆgŒj pq4r MVb KGi, ‰LvGb Kx Kx e®¬b 

iGqGQ weGkÏlY KGiv|  4 

4. AvqwbK I mgGhvRx ˆhŒGMi ˆfŒZ agÆ cixÞvq gxg cvwbGZ 

wPwb ‰es wgby cvwbGZ B^vbj ˆhvM KiGjv| ‰GZ Dfq ˆhvMB 

cvwbGZ `Ëexf„Z nGjv| Zvici Ë̀eYwUGK `xNÆÞY Zvc w`Gq gxg Zvi 

`ËewU wdGi ˆcGjI wgby ˆKvGbv AeGkl wdGi ˆcj bv|  

K. ˆhvRÅZv Kx? 1 

L. Þvi avZzi ˆhvRbx wbw`ÆÓ¡ ˆKb?  2 

M. DóxcGKi `ËeY«¼Gqi we ỳÅr cwievwnZv eÅvLÅv KGiv| 3 

N. meÆGkl chÆGeÞGY gxg I wgbyi wf®²Zv jÞ Kivi KviY 

ˆhŒwÚKfvGe weGkÏlY KGiv| 4 

5. XY ‰KwU ˆhŒM ˆhLvGb X cigvYy-w«¼Z½ wbqg AbymiY KGi| 

1g chÆvGq MÉ‚c-I ‰ AewÕ©Z ‰es Y cigvYy AÓ¡K wbqg AbymiY 

KGi ‰es 3q chÆvGqi MÉ‚c-17 ˆZ AewÕ©Z|  

K. ˆcvjvi ˆhŒM Kx? 1 

L. ˆcvjvwiwU ejGZ Kx ˆevS? D`vniYmn ˆjGLv| 2 

M. XY ˆhŒGM KxfvGe ivmvqwbK e®¬b MwVZ nq? cigvYyi 

BGjKUÇbxq KvVvGgv wPòmnKvGi ˆjGLv| 3 

N. XY ˆhŒGMi mvG^ CCl4 ‰i `ËveÅZv ‰es we`yÅr cwievnxZv 

Zzjbv KGiv| 4 

6. 7, 17 ‰es 19 cvigvYweK msLÅv wewkÓ¡ h^vKÌGg P, Q, R 

wZbwU ˆgŒj|     

K. KÅvUvqb Kx? 1 

L. MgCl2 ‰i Mjbvâ ˆewk ˆKb? 2 

M. Q I R «¼viv MwVZ ˆhŒMwUi Mjbvâ I Õ¹zUbvâ eÅvLÅv KGiv|3 

N. P ‰es Q «¼viv MwVZ ˆhŒMwUGZ gyÚGRvo I e®¬bGRvo 

BGjKUÇGbi msLÅv wf®² cÉgvY KGiv| 4 

7. (i) CCl4 ‰es (ii) KCl nGjv `ywU wf®² ˆhŒM| 

K. NH3 AYyi AvK‡wZ Kxi…c? 1 

L. KCl cvwbGZ Ë̀eYxq ˆKb? 2 

M. DóxcGKi ˆhŒM `ywUi gGaÅ ˆKvbwUGK Zwor weGkÏlY Kiv 

hvGe eÅvLÅv KGiv| 3 

N. (i) bs ˆhŒGMi e®¬b MVb cÉwKÌqv eÅvLÅv KGiv| 4 

8.  

 
+ 

wPò-A 

+ 

wPò-B  

[‰LvGb A I B cÉZxKx AG Æ̂; cÉPwjZ ˆKvGbv ˆgŒGji cÉZxK bq] 

K. mgGhvRx e®¬b KvGK eGj? 1 

L. N I N3– AvqGbi AvKvGii wf®²Zv ˆ`Lv hvq ˆKb? 2 

M. A I B KxfvGe e®¬b MVb KGi eÅvLÅv KGiv|  3 

N. A I B «¼viv MwVZ ˆhŒM mKj AeÕ©vq Zwor cwienb bv 

KiGjI A Zv KGi eÅvLÅv KGiv|  4

 
m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 

 

1 K 2 L 3 K 4 N 5 N 6 K 7 L 8 M 9 L 10 L 11 M 12 L 13 L 

14 M 15 K 16 L 17 K 18 N 19 L 20 L 21 L 22 N 23 N 24 N 25 K   
 


