
LwbR m¤•` avZy-AavZy 1 

gƒj eBGqi AwZwiÚ Ask 

`kg AaÅvq: LwbR mÁ·`: avZz-AavZz  

 

 
cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi 

cÉk²1  A, B ‰es C ‰i cvigvYweK msLÅv h^vKÌGg 8, 13 ‰es 

26| f„Z½GK A, B ‰es C ‰i cÉvcÅZv h^vKÌGg 46%, 8% ‰es 5%| 

A, B & C ‰i mvG^ hyÚ nGq h^vKÌGg B2A3 ‰es C2A3 MVb KGi| 

wkLbdj-3 

K. avZy Kx? 1 

L. KÅvjwmqvgGK gyÚ AeÕ©vq cvIqv hvq bv ˆKb? 2 

M. B2A3 DfagÆx c`v^Æ eÅvLÅv KGiv| 3 

N. B2A3 ‰es C2A3 ‰i gGaÅ ˆKvbwU ˆ^GK mswkÏÓ¡ avZy 

wbÓ•vkb mnRZi Zv weGkÏlY KGiv| 4 

1 bs cÉGk²i Dîi 

K  ˆh mKj c`v Æ̂ NvZ mnbxqZv, bgbxqZv, Dä½jZv, Zvc I Zwor 

cwievwnZv cÉf‡wZ ŠewkÓ¡Å cÉ`kÆb KGi ZvG`iGK avZz eGj| 

L  ˆhme avZy AwaK mwKÌq ZvG`iGK gyÚ AeÕ©vq cvIqv hvq bv| 

cÉK‡wZGZ ‰G`i ˆhŒM wnGmGe cvIqv hvq| ˆhGnZy KÅvjwmqvg mwKÌq 

avZy ZvB ‰GK gyÚ AeÕ©vq cvIqv hvq bv| KÅvjwmqvgGK ˆhŒM 

wnGmGe cvIqv hvq| CaCO3, CaCl2, CaSO4 BZÅvw` nGjv 

KÅvjwmqvGgi DGÍÏLGhvMÅ ˆhŒM| 

M  DóxcGK DwÍÏwLZ A ‰es B nGjv h^vKÌGg AwÝGRb ‰es 

AÅvjywgwbqvg| myZivs, B2A3 nGjv Al2O3| 

ˆhme AÝvBW ‰wmW ‰es Þvi DfGqi mvG^ wewKÌqv KGi jeY I 

cvwb Drc®² KGi ZvG`iGK DfagÆx AÝvBW eGj| 

Al2O3 ‰wmW ‰es Þvi DfGqi mvG^ wewKÌqv KGi jeY I cvwb 

Drc®² KGi| ZvB ‰GK DfagÆx AÝvBW eGj| 
 Al2O3 + 6HCl  2AlCl3 + 3H2O 

 ÞviK 
 Al2O3 + 2NaOH  2NaAlO2 + H2O 

 ‰wmW  

myZivs, Al2O3 ‰wmW I ÞvGii mvG^ jeY I cvwb Drc®² KGi| 

N  DóxcGKi Z^Åvbyhvqx B2A3 nGjv Al2O3 ‰es C2A3 nGjv Fe2O3| 

AÅvjywgwbqvg ‰es ˆjvnvi gGaÅ AÅvjywgwbqvGgi mwKÌqZv ˆewk| 

AÅvjywgwbqvGgi AvKwiK ˆ^GK AÅvjywgwbqvg wbÓ•vkb KiGZ nGj Zwor 

weGkÏlY cÉwKÌqv AejÁ¼b KiGZ nq hv ˆek KwVb I eÅqeüj| cÞv ¦̄Gi 

Fe ‰i AvKwiK nGZ Fe wbÓ•vkb KiGZ KveÆb weRviY cÉwKÌqvi mvnvhÅ 

wbGZ nq| ˆKbbv, Fe ‰i mwKÌqZv ZyjbvgƒjKfvGe Kg| KveÆb weRviY 

cÉwKÌqvq ˆKvK, KveÆb, ‰es weMvjK eÅenvi KiGZ nq| cÉwKÌqvwU mnR 

‰es Kg eÅqeüj ZvB Al2O3 AGcÞv Fe2O3 ˆ^GK avZy wbÓ•vkb 

mnRZi| 

Avqib wbÓ•vkbKvGj Fe2O3 ˆK ˆKvK-KveÆb I CaCO3 mn 

evZÅvPzwÍÏGZ Zµ¦ evqyi cÉfvGe weMjb Kiv nq| 

evZÅvPzwÍÏi wewf®² AsGki wewKÌqv ˆ`LvGbv nGjv:  

Õ¡K Kjvg : 3Fe2O3 + CO  2Fe3O4 + CO2 

 Fe3O4 + CO  3FeO + CO2 

 FeO + CO  Fe + CO2 

em& : CaCO3  CaO + CO2 

 CaO + SiO2  CaSiO3 

nv Æ̂ : Ca3(PO4)2  3CaO + P2O5 

 P2O5 + 5C  2P + 5CO 

 MnO2 + C  Mn + 2CO 

 SiO2 + 2C  Si + 2CO 

cÉk²2  wZbwU ˆgŒwjK c`v Æ̂ h^vKÌGg P, Q I R| ‰G`i gGaÅ P 

ˆgŒj Q I R AGcÞv AwaK mwKÌq| R ˆgŒjwU meGPGq Kg mwKÌq| 

f„Z½GKi cÉvq 8 kZvsk nGœQ P ‰es f„Z½GKi IRGbi kZKiv 4.15 fvM 

nGœQ R, Q ‰i ‰KwU AvKwiGKi bvg KÅvjvgvBb| wkLbdj -3  

K. ˆÕÃwÎŸs Kx? 1 

L. mwKÌqZv KÌGgi ˆKvb ˆKvb ˆgŒjGK Zwor weGkÏlY 

cÉwKÌqvq wbÓ•vkb Kiv hvGe ‰es ˆKb? 2 

M. P ˆgŒjwUi AvqGbi DcwÕ©wZ KxfvGe cÉgvY KiGe Zv  

ˆjGLv| 3 

N. Q ˆgŒjwUi wbÓ•vkb c«¬wZ weGkÏlY KGiv| 4 

2 bs cÉGk²i Dîi 

K  ˆKvGbv avZzi AvKwiKGK MwjGq Zv ˆ^GK avZz wbÓ•vkGbi 

cÉwKÌqvGK eGj ˆÕÃwÎŸs|  

L  avZzi mwKÌqZv KÌGg ˆh mKj ˆgŒGji AeÕ©vb Zn ‰i DcGi ˆm 

mKj ˆgŒjGK Zwor weGkÏlY cÉwKÌqvq wbÓ•vkb Kiv hvGe| 

K, Na, Ca, Mg, Al avZz mgƒn KveÆb AGcÞv AwaK mwKÌq ‰es 

kwÚkvjx weRviK| ‰ mKj ˆgŒjGK KveÆb weRviY c«¬wZGZ ‰ 

mKj avZzi AvKwiK nGZ avZz gyÚ Kiv mÁ¿e bq| ZvB KveÆb 

weRviY c«¬wZ AGcÞv AwaK kwÚkvjx weRviY cÉwKÌqv Zwor 

weGkÏlY nIqvq K, Na, Ca, Mg, Al avZz mgƒnGK Zwor weGkÏlY 

cÉwKÌqvq wbÓ•vkb Kiv nq| 

M  DóxcGKi P ˆgŒjwU nj AÅvjywgwbqvg| wbGÁ² Bnvi DcwÕ©wZi 

cixÞv ˆ`qv nGjv|  

AÅvjywgwbqvg jeGYi Ë̀eGY NH4Cl I NH4OH wKsev NaOH ˆhvM 

KiGj mv`v iGOi AvVvGjv AatGÞc cGo| ‰ AatGÞc AwZwiÚ 

ˆmvwWqvg nvBGWÈvÝvBGW I ‰wmGW `ËeYxq| wK §̄ AwZwiÚ NH4OH 

‰ A`ËeYxq|  
 AlCl3 + 3NaOH = Al(OH)3  + 3NaCl  

 Al(OH)3 + NaOH = NaAl(OH)4  

 Al(OH)3 + 3HCl = AlCl3 + 3H2O  



2 cv‡Äix gva¨wgK m„Rbkxj imvqb 

N  DóxcGKi Q ˆgŒjwU nGjv wRsK| wRsK ˆeÐ´£ I KÅvjvgvBb 

AvKwiK nBGZ KveÆb weRviY c«¬wZGZ Awe÷«¬ wRsK ev ˆmÎŸvi 

wbÓ•vkb Kiv nq| AvKwiK nBGZ wRsK wbÓ•vkb wbGÁ²vÚ `ywU Õ¦Gi 

mÁ·®²² nq| h^v ZvcRviY I weMjb| 

i. AvKwiGKi MvpxKiY I ZvcRviY : ˆdbv fvmgvb cÉYvwjGZ 

wRsK ˆeÐí AvKwiK nGZ ˆjW mvjdvBW PbS, evwj BZÅvw` 

`ƒi KGi AvKwiK MvpxKiY Kiv nq| MvpxK‡Z wRsK-ˆeÐ´£ 

A^ev KÅvjvgvBb AvKwiGKi àuovGK ‰KwU eüZvK wewkÓ¡ 

PzwÍÏGZ evqyi AwÝGRGb RvwiZ Kiv nq| dGj wRsK AÝvBW 

(ZnO) ‰ cwiYZ nq| 
  2ZnS + 3O2 = 2ZnO + 2SO2  

  ZnCO3  = ZnO + CO2  

ii. weMjb : Drc®² wRsK AÝvBW-‰i mvG^ ˆKvK P„YÆ wgwkËZ KGi 

‰KgyL e®¬ wmwj´£vi AvK‡wZi wiUGUÆ ˆbIqv nq (wPò)| ‰ 

wiUUÆwU Aw™²mn gvwUi ŠZwi| ‰i ˆLvjvgyGL gvwUi ŠZwi MËvnK 

bj RyGo ˆ`Iqv nq| ‰ bjwU wRsK evGÓ·i RbÅ KbGWbmvi 

ev kxZKi…Gc KvR KGi| KbGWbmvGii ˆkl gv^vq ˆjvnvi 

ŠZwi ‰KwU Þz`ËvKvi kxZK ^vGK, hvGK ˆcËvjs (Prolong) ev 

cËeaÆb ejv nq| cË^g KbGWbmvGi ˆh wRsKevÓ· Nbxf„Z nq 

bv, ZvGK mçq KivB  ˆcËvjs-‰i KvR|  

wRsK AÝvBW I ˆKvGKi wgkËYGK MÅvGmi mvnvGhÅ cËvq 24 N¥Ÿv 

Dîµ¦ Kiv nq| ‰ mgq wRsK AÝvBW weRvwiZ nGq wRsGK 

i…cv¯¦wiZ nq ‰es KveÆb RvwiZ nGq KveÆb gGbvÝvBW MÅvm Drc®² 

KGi, hv KbGWbmvGii gyGL R¾jGZ ^vGK| 

 

 

 

 

 

 
  

 

 

 

            ZnO + C  = Zn + CO 

Drcvw`Z wRsK wiUUÆ nGZ evÓ·vKvGi ˆei nGq AvGm ‰es ‰i eo 

Ask KbGWbmvGi Vvív nGq Zij wRsK wnGmGe Rgv nq ‰es wKQy 

mgq ci ci Zv mwiGq ˆbIqv nq| ‰fvGe Drc®² wRsK 97–98% 

we÷«¬ nq| cËGqvRbGevGa Zwor weGkvaGbi mvnvGhÅ ‰GK AvGiv 

we÷«¬ Kiv hvq|  

cÉk²3  NaAlO2 + 3H2O 


 X +  3NaOH 

 X 


 Y + 3H2O  wkLbdj-3 

K. weÐÕ¡vi Kcvi Kx? 1 

L. KveÆb weRviY cÉwKÌqvq AÅvjywgwbqvg avZz wbÓ•vkb Kiv 

hvq bv ˆKb? 2 

M. Y ˆhŒMwU DfagÆx eÅvLÅv KGiv| 3 

N. Y ˆ^GK Kx X-‰i KÅvUvqb gyÚ Kiv mÁ¿e? wewKÌqvi 

AvGjvGK weGkÏlY KGiv| 4 

3 bs cÉGk²i Dîi 

K  Awe÷«¬ KcviGK weÐÕ¡vi Kcvi eGj|  

L  KveÆb AGcÞv AÅvjywgwbqvGgi mwKÌqZv ˆewk eGj Al2O3  ˆ^GK 

KveÆb weRviY cÉwKÌqvq AÅvjywgwbqvg wbÓ•vkb Kiv hvq bv| 

 Al2O3 + C 


   ˆKvGbv cwieZÆb nq bv| 

ZGe 2000C Zvcgvòvq ‰ wewKÌqv nGjI gyÚ AÅvjywgwbqvg cvIqv hvq bv| 

M  DóxcGKi Y ˆhŒMwU nGœQ Al2O3 ˆKbbv, 

         Na3AlO3 + 3H2O 


 Al(OH)3 + 3NaOH 

 2Al(OH)3 


 Al2O3 + 3H2O 

ˆhme AÝvBW ‰wmW I Þvi DfGqi mvG^ wewKÌqv KGi jeY I cvwb 

Drc®² KGi ZvG`iGK DfagÆx AÝvBW eGj| Al2O3 ‰wmW I Þvi 

DfGqi mvG^ wewKÌqv KGi eGj ‰GK DfagÆx AÝvBW eGj| 

‰wmW wnGmGe Al2O3 ÞvGii mvG^ wewKÌqv KGi jeY I cvwb Drc®² 

KGi| 

 Al2O3 + 2NaOH  2NaAlO2 + H2O 

ÞviK wnGmGe Al2O3 ‰wmGWi mvG  ̂wewKÌqv KGi jeY I cvwb Drc®² KGi| 

 Al2O3 + 6HCl  2AlCl3 + 3H2O 

AZ‰e Al2O3 ‰KwU DfagÆx AÝvBW| 

N  DóxcGKi ˆgŒjwU nGjv AÅvjywgwbqvg| AÅvjywgwbqvGgi cÉavb 

AvKwiK nGjv eÝvBU ‰es msGKZ nGjv Al2O3. 2H2O ‰i mvG^ 

ˆfRvj wnGmGe TiO2, SiO2, Fe2O3 cÉf‡wZ wgwkÉZ ^vGK| eÝvBUGK 

P„YÆweP„YÆ KGi NaOH  ˆhvGM 150-200C Zvcgvòvq Dîµ¦ Kiv nGj 

eÝvBU Ë̀exf„Z nGq hvq wK¯§ ˆfRvjàGjvi ˆKvb cwieZÆb nq bv| 

Ë̀eYwU ˆQuGK LwbR gj ev` ˆ`Iqv nq|  

Al2O3 + 6NaOH 
150C–200C

  2Na3AlO3 + 3H2O  

cwikÉ‚ZGK cvwb ˆhvGM Dîµ¦ KiGj Al(OH)3 Aa:wÞµ¦ nq| ‰GK 

ˆQuGK 1500C Zvcgvòvq Dîµ¦ KiGj Al2O3 cvIqv hvq| 

Na3AlO3 + 3H2O  Al(OH)3 + 3NaOH 

2 Al(OH)3 
150C
 Al2O3 + 3H2O 

‰fvGe cÉvµ¦ Al2O3 ‰i mvG^ cÉGqvRbxq KÌvGqvjvBU I ˆdÑviÕ·vi wgwkGq 

weGkl aiGbi Zwor weGkÏlY ˆmGji gvaÅGg Al wbÓ•vkb Kiv nq| 

Al2O3  2Al3+ + 3O2– 

KÅvG^vGW weRviY wewKÌqv : Al3+ + 3e–  Al 

AÅvGbvGW RviY wewKÌqv : 2O2–  O2 + 2e– 

AÅvGbvW wnGmGe MÉvdvBU eÅenvi KiGj MÉvdvBGUi mvG^ O2 cybivq 

wewKÌqv KGi| 

2C + O2  CO 

C + O2  CO2 

wiUUÆ 

wRsK AÝvBW 
I ˆKvGKi 
wgkÉY 

kxZK 

GcÉvjs 

wPò : wRsK wbÓ•vkb 



LwbR m¤•` avZy-AavZy 3 

cÉk²4  ‰KwU LwbGZ eÝvBU I KÅvjvgvBb wgwkÉZ wKQy LwbGRi 

AwÕ¦Z½ cvIqv ˆMj| ‰KRb imvqbwe` DÚ LwbR ˆ^GK `ywU wf®² 

c«¬wZGZ avZz `ywU wbÓ•vkb KiGjb| wkLbdj-3 

K. BÕ·vZ ŠZwiGZ ˆjvnvi mvG^ Kx wgwkÉZ Kiv nq? 1 

L. Awjqvg KvGK eGj? ‰i cÉÕ§wZi wewKÌqvwU ˆjGLv| 2 

M. w«¼Zxq AvKwiKwUi weGqvRGb cÉvµ¦ AÝvBW«¼Gqi cÉK‡wZ 

eÅvLÅv KGiv| 3 

N. wf®² c«¬wZGZ avZz `ywUi wbÓ•vkGbi KviY hywÚmn weGkÏlY 

KGiv| 4 

4 bs cÉGk²i Dîi 

K  BÕ·vZ ŠZwiGZ ˆjvnvi mvG^ KveÆb wgwkÉZ Kiv nq| 

L  aƒgvqgvb mvjwdDwiK ‰wmWGK Awjqvg eGj| SO3 ˆK 98% 

H2SO4 ‰ ˆkvlY KGi Iwjqvg Drc®² Kiv nq| 
 H2SO4(l) + SO3(g)  H2S2O7(l) 

M  DóxcGK w«¼Zxq AvKwiKwU nGœQ KÅvjvgvBb hvi msGKZ 

ZnCO3| wbGÁ² ‰i weGqvRb cÉwKÌqv ˆ`LvGbv nGjv : 

 ZnCO3 


 ZnO + CO2 

‰B cÉwKÌqvq cÉvµ¦ AÝvBW«¼Gqi gGaÅ ZnO DfagÆx ‰es CO2 AÁÏxq 

wbGÁ² ‰i KviY eÅvLÅv Kiv nGjv : 

Avgiv Rvwb ˆh, ˆh mKj AÝvBW ‰wmW I Þvi DfGqi mvG^ wewKÌqv 

KGi jeY I cvwb Drc®² KGi Zviv DfagÆx AÝvBW| 

ZnO ‰i ‰wmW ‰i mvĜ  wewKÌqv :  
 ZnO + 2HCl  ZnCl2 + H2O 

ZnO ‰i ÞvGii mvG^ wewKÌqv :  
 ZnO + 2NaOH + H2O  Na2Zn(OH)4 + H2O 

Avevi ˆh mKj AÝvBW ÷aygvò ÞvGii mvG^ wewKÌqv KGi jeY I 

cvwb Drc®² KGi Zviv AÁÏagÆx AÝvBW| 

CO2 ‰i ÞvGii mvĜ  wewKÌqv : CO2 + 2NaOH  Na2CO3 + H2O 

AZ‰e, ZnO nGœQ DfagxÆ AÝvBW ‰es CO2 AÁÏagÆx| 

N  DóxcGK DwÍÏwLZ AvKwiK `ywU nGjv eÝvBW Z^v AÅvjywgwbqvg 

AÝvBW (Al2O3) I KÅvjvgvBb Z^v ZnCO3| ỳwU wf®² c«¬wZGZ 

avZz wbÓ•vkb Kivi KviY wbGÁ² eYÆbv Kiv nGjv : 

mvaviYZ `ywU c«¬wZGZ avZz wbÓ•vkb Kiv nq, Zwor weGkÏlY I 

KveÆb weRviY| ‰LvGb avZz wbÓ•vkb c«¬wZGZ Al I Zn wbÓ•vkb 

Kivi RbÅ ˆKvb c«¬wZ AejÁ¼b Kiv nGe Zv wbfÆi KGi mwKÌqZvi 

Dci| 

ˆh mKj avZz AwaK mwKÌq ZvG`i wbÓ•vkb ˆKvK-Kqjv ev KveÆb 

gGbvÝvBW «¼viv weRviY cÉwKÌqvq mÁ¿e bq| MwjZ AvKwiK ev ZvG`i 

jeGYi wbÓ•vkb mÁ¿e| ‰GÞGò ˆKvb KveÆb KÅvjvgvBb ˆ^GK cÉvµ¦ 

wRsK AÝvBGWi mvG^ wewKÌqv KGi wRsK gyÚ KiGZ mÞg nq| 
 ZnO + C  Zn + CO 

ZvB ‰B wbÓ•vkb Zwor weGkÏlY cÉwKÌqvi cÉGqvRb nq bv| Avi Zwor 

weGkÏlY cÉwKÌqv KveÆb weRviY c«¬wZ AGcÞv AGbK eÅqeüj nIqvq 

jvfRbK KveÆb weRviY c«¬wZ wRsK wbÓ•vkb c«¬wZ nGZ wf®²| 

cÉk²5     

ˆjvnvi AvKwiK, 
ˆKvK, Pzbvcv^i

Kvc I ˆKvY 

BÕ·vGZi AveiY 

Aw™²mn BU 

MwjZ avZygj 

Mig evqy 

evqy MwjZ Avqib 

 

 
wkLbdj-3  

K. Wzivjywgb-‰ AÅvjywgwbqvg ‰i kZKiv mshywZ KZ? 1 

L. wPGòi PzwÍÏGZ 9001000C Zvcgvòvq msNwUZ wewKÌqvmgƒn  

ˆjGLv| 2 

M. PzwÍÏGZ msNwUZ wewKÌqvmgƒn fvlvq I AvYweK msGKGZi 

mvnvGhÅ ˆjGLv| 3 

N. wewKÌqvi Drcv` DcwÕ©Z Avi KvGiv mvG^ wewKÌqv KiGZ 

cvGi wKbv? ˆZvgvi gZvgZ weGkÏlY KGiv| 4 

5 bs cÉGk²i Dîi 

K  Wzivjywgb ‰ AÅvjywgwbqvg ‰i kZKiv mshywZ 95%| 

L  900  1000C Zvcgvòvq Pzbvcv^i weGqvwRZ nGq Pzb (CaO) 

‰ cwiYZ nq| CaO cieZÆxGZ wmwjKvi (SiO2) mvG^ hyÚ nGq 

KÅvjwmqvg wmwjGKU MVb KGi| 
CaCO3  CaO + CO2 

CaO + SiO2  CaSiO3 

M  PzÍÏxGZ msNwUZ wewKÌqvmgƒn fvlvi I AvYweK msGKGZi mvnvGhÅ 

wbGÁ² ˆ`LvGbv nGjv 

ˆngvUvBU + KveÆb gGbvAÝvBW = gÅvMGbUvBU + KveÆb WvB-AÝvBW 
3Fe2O3 + CO = 2Fe3O4 + CO2 

gÅvMGbUvBU + KveÆbgGbv AÝvBW = ̂ divm AÝvBW + KveÆb WvB-AÝvBW 
Fe3O4 + CO = 3FeO + CO2 

ˆdivm AÝvBW + KveÆb gGbvAÝvBW = AvqiY + KveÆb WvBAÝvBW 
FeO + CO = Fe + CO2 

KveÆb + KveÆb WvB-AÝvBW = KveÆb gGbv AÝvBW 
C + CO2 = 2CO 

KÅvjwmqvg KveÆGbU = KÅvjwmqvg AÝvBW + KveÆb WvB AÝvBW 
 CaCO3 = CaO + CO2 

KÅvjwmqvg AÝvBW + wmwjKv = KÅvjwmqvg wmwjGKU 
CaO + SiO2 = CaSiO3 

N  evZÅvPzÍÏxGZ Avqib wbÓ•vkGbi mgq gaÅeZÆx Drcv` ˆdivm 

AÝvBW (FeO) ‰wmwWK dÑvÝ ˆhgb: SiO2 ‰i mvG^ wewKÌqv KiGZ 

cvGi| ‰GZ KGi ˆdivm AÝvBW (FeO) wmwjKb WvB AÝvBGWi 

(SiO2) mvG^ wewKÌqv KGi avZzi `ËeGY A`ËeYxq ˆdivm wmwjGKU 

(FeSiO3) avZe gj Drc®² KGi| 

FeO + SiO2  FeSiO3 

                        A`ËeYxq avZe gj 



4 cv‡Äix gva¨wgK m„Rbkxj imvqb 

‰GÞGò FeO nGœQ ÞviKxq AÝvBW| Avqib wbÓ•vkGY hw` FeO 

AwaK ÞviKxq AÝvBW we`Ågvb ^vGK ZGe FeO Avi SiO2 ‰i 

mvG^ wmwjGKU MVb KGi bv| dGj avZzgj wnmvGe AvqiGbi AcPq 

nq bv| ‰RGbÅ PzÍÏxGZ Pzbvcv^i ˆ`Iqv nq| 

‰GZ KGi Pzbvcv^i (CaCO3) DîvGc weGqvwRZ nGq KÅvjwmqvg 

AÝvBW (CaO) Drc®² KGi| ‰wU FeO AGcÞv AwaK ÞviKxq| 

‰wU SiO2 ‰i mvG^ wewKÌqv KGi avZe wmwjGKU ŠZwi KGi| 

CaCO3 


 CaO + CO2 

CaO + SiO2  CaSiO3 

                           A`ËeYxq avZzgj 

cÉk²6  wZbwU wf®² avZzi AvKwiK wbÁ²i…c: 

 (i) eÝvBU (ii) wRsK ˆeÐ´£ (iii) gÅvMGbUvBU  wkLbdj-3 

K. LwbR KvGK eGj? 1 

L. Al  ˆK KveÆb weRviY ‰i gvaÅGg wbÓ•vkb Kiv hvq bv 

ˆKb? eÅvLÅv KGiv| 2 

M. (iii) bs AvKwiK ˆ^GK avZz wbÓ•vkGb msNwUZ wewKÌqvmgƒn 

mgxKiYmn ˆjGLv| 3 

N. (i) I (ii) bs AvKwiK ˆ^GK avZz wbÓ•vkb cÉwKÌqv wf®²-

wewKÌqvmn DcÕ©vcb KGiv| 4 

6 bs cÉGk²i Dîi 

K  f„-c†GÓ¤i ev f„-c†GÓ¤i ˆh wkÍv̧Õ§Gc gƒjÅevb avZzmgƒn cÉPzi 

cwigvGY ˆhŒM ev ˆgŒji…Gc cvIqv hvq ZvG`iGKB LwbR eGj|  

L  LwbR i…Gc avZzmgƒn mvaviYZ AÝvBW i…Gc weivR KGi| Al ‰i 

AÝvBW (Al2O3.2H2O) eÝvBUi…Gc LwbGZ cvIqv hvq| wK §̄ 

AwÝGRGbi cÉwZ Al ‰i weGkl AvmwÚ ^vKvq KveÆb weRviY 

cÉwKÌqvq KveÆb AwÝGRbGK cÉwZÕ©vcb KiGZ cvGi bv| ZvB Al ˆK 

KveÆb weRviGYi gvaÅGg wbÓ•vkb Kiv hvq bv|  

M  DóxcGKi (iii) bs AvKwiKwU nGjv gÅvMGbUvBU hv ˆjvnvi 

AbÅZg cÉavb AvKwiK| ‰i msGKZ Fe3O4| gvÅvMGbUvBU 

AvKwiKGK Ac Ë̀eÅ ˆ^GK weGkvab Kivi ci ˆQvU ˆQvU (5-6 cm) 

UzKGiv KGi evZÅvPzwÍÏi gGaÅ ivLv nq| ZLb evZÅvPzwÍÏGZ DœPZvGc 

evqy cÉGek KivGbv nq| PzwÍÏi wbGPi AsGki Zvcgvòv meÆvwaK ^vGK, 

cÉvq 1500C| ‰ mgq gÅvMGbUvBU AvKwiK KveÆb «¼viv weRvwiZ nGq 

avZe Avqib m†wÓ¡ KGi| PzwÍÏi wbÁ²vsGk ˆKvK cyGo cÉ̂ Gg CO2 nq| 

cGi ‰B KveÆb WvB AÝvBW ˆjvwnZ Zvc ˆKvK ‰i mvG^ wewKÌqv KGi 

KveÆb gGbvAÝvBGW cwiYZ nq| 

 C + O2  CO2  

 CO2 + C  2CO  

‰B KveÆb gGbvÝvBW, gÅvMGbUvBUGK weRvwiZ KGi avZe ˆjvnvGZ 

cwiYZ KGi| 

 Fe3O4 + CO  Fe + CO2  

‰fvGeB gÅvMGbUvBU ˆ^GK KveÆb weRviGYi gvaÅGg ˆjvnv wbÓ•vkb 

Kiv nq|  

N  DóxcGKi (i) I (ii) bs AvKwiK«¼q nGjv h^vKÌGg eÝvBU I 

wRsK ˆeÐ´£| eÝvBU, AÅvjywgwbqvg ‰i AvKwiK ‰es wRsK ˆeÐ´£ 

nGjv wRsGKi AvKwiK| wRsK I AÅvjywgwbqvGgi wbÓ•vkb c«¬wZ 

wf®² eÝvBU (Al2O3.2H2O) nGZ AÅvjywgwbqvg avZzGK wbÓ•vkb Kiv 

nq| eÝvBUGK wewf®² cÉwKÌqvq we÷«¬ KGi Al2O3 cÉÕ§Z Kiv nq| 

cieZÆxGZ ‰GK MwjGq BÕ·vGZi ŠZwi MÉvdvBU Õ¦Gi Ave†Z ‰KwU 

UÅvsGK wbGq Zwor weGkÏlY Kiv nq| H mgq weMwjZ Al2O3 ‰i 

`ËeGY MÉvdvBU `´£ cÉGek KivGbv nq| hv AÅvGbvW wnmvGe wKÌqv KGi 

‰es MÉvdvBGUi Õ¦i KÅvG^vW wnmvGe wKÌqv KGi| weMwjZ AeÕ©vq 

Al2O3 KÅvUvqb (Al3+) I AÅvbvqGb (O2–) wefÚ nq| KÅvG^vGW Al3+ 

weRvwiZ nGq Al avZz Drc®² KGi|  

Al2O3 
Zwor weGkÏlY

 2Al3+ + 3O2– 

KÅvG^vGW wewKÌqv (weRviY) : Al3+ + 3e–  Al 

‰es AÅvGbvW O2– RvwiZ nGq O2 MÅvm Drc®² KGi 

AÅvGbvW wewKÌqv (RviY): 

 O2 + 2e

  O  

 O + O  O2  

‰B AwÝGRb MÉvdvGUi KveÆGbi mvG^ wewKÌqv KGi CO ‰es 

cieZÆxGZ CO2 Drc®² KGi| Aciw`GK, wRsK ˆeÐ´£ (ZnS) nGZ 

Ac`ËeÅ AcmvwiZ KGi Zvc RviGYi gvaÅGg wRsK AÝvBW Drc®² 

Kiv nq| 
 2ZnS + 3O2  2ZnO + 2SO2  

‰B ZnO ‰i mvG^ ˆKvK P„YÆ wgwkÉZ KGi ‰K gyL e®¬ wmwj´£vGi 

ˆiGL 24 N´Ÿv Dîµ¦ Kiv nq| ‰B mgq ZnO weRvwiZ nGq wRsGK 

cwiYZ nq ‰es KveÆb RvwiZ nGq KveÆb gGbvAÝvBW Drc®² KGi| 

Zn evÓ· gvwUi ŠZwi MÉvnK bGji gGaÅ Nbxf„Z nGq Rgv nq|  
 ZnO + C  Zn + CO 

 2CO + O2  2CO2 

cÉk²7  wkjvÕ¦Gi I f„Z½GK eÝvBU cvIqv hvq| P„YÆweP„YÆ 

eÝvBUGK DœP Zvcgvòvq NaOH mn Dîµ¦ KiGj eÝvBU ZiGj 

cwiYZ nq| ‰i mvG^ ˆh Ac Ë̀eÅàGjv ^vGK Zvi ˆKvb cwieZÆb nq 

bv| AvKwiK ˆ^GK mswkÏÓ¡ avZy wbÓ•vkGb KveÆb weRviY bq Zwor 

weGkÏlYB DchyÚ c¯©v| wkLbdj-3 

K. eÝvBGUi msGKZ ˆjGLv| 1 

L. eÝvBU MjvGZ Þvi eÅenvi Kiv nq ˆKb? 2 

M. DóxcGK DwÍÏwLZ AvKwiK nGZ AÅvjywgbv ˆcGZ 

cÉGqvRbxq wewKÌqvmgƒn ˆjGLv| 3 

N. DóxcGK ˆkGlvÚ DÚwUi h^v^ÆZv weGkÏlY KGiv| 4 

7 bs cÉGk²i Dîi 

K  eÝvBU nGjv AÅvjywgwbqvGgi AvKwiK hvi msGKZ nGjv Al2O3. 

2H2O| 

L  eÝvBGU we`Ågvb Al2O3 ‰KwU DfagÆx AÝvBW ‰es Ac Ë̀e 

Þvixq| Ac Ë̀e ˆ^GK Al2O3 ˆK Avjv`v Kivi RGbÅ NaOH eÅenvi 

Kiv nq ˆhb Al2O3 ‰i mvG^ NaOH wewKÌqv KGi Ë̀eYxq ˆmvwWqvg 

AÅvjywgGbU MVb KiGjI Ac Ë̀eàGjvi ˆKvGbv cwieZÆb nq bv | ‰i 

dGj wdÎŸvi KGi Lye mnGR Ac Ë̀e ƒ̀i Kiv nq| 



LwbR m¤•` avZy-AavZy 5 

M  DóxcGK DwÍÏwLZ AvKwiK nGjv eÝvBU, ‰wU nGjv 

AÅvjywgwbqvGgi AvKwiK| ‰i msGKZ nGjv Al2O3.2H2O ‰es ‰i 
mvG^ Ac Ë̀eÅ wnGmGe AvGQ Fe2O3, TiO2 I SiO2| ‰ weP„YÆ 

AvKwiGKi Dcv`vbàGjvi gGaÅ Al2O3 DfagÆx ‰es evwKàGjv gƒjZ 

ÞviKxq| ZvB Þvi ˆhvGM ‰ wgkÉY ˆ^GK eÝvBUGK DœP Zvcgvòvq 

I PvGc MjvGbv nq| ‰ cÉwKÌqvq Ac`ËeÅàGjvi ˆKvGbv cwieZÆb nq 

bv| wdÎŸvi KGi ˆfRvjàGjvGK ev` ˆ`Iqv ‰es AÅvjywgwbqvg MwjZ 
AeÕ©vq Ë̀eGY ˆ^GK hvq| 

 Al2O3.2H2O + NaOH 


 2NaAlO2 + 3H2O  

Mig ˆmvwWqvg AÅvjywgGbUGK cvwbi mvG^ wewKÌqv KivGj 

AÅvjywgwbqvg nvBGWÈvÝvBW ‰es ˆmvwWqvg nvBGWÈvÝvBW Drc®² nq| 
ˆmvwWqvg nvBGWÈvÝvBW cvwbGZ `Ëexf„Z ^vGK ‰es AÅvjywgwbqvg 

nvBGWÈvÝvBW cvGòi wbGP Zjvwb AvKvGi AawÞµ¦ nq| 
 NaAlO2 + 2H2O  Al(OH)3 + NaOH 

AÅvjygwbqvg nvBGWÈvÝvBWGK c††^K KGi ‰Gb ZvGK 1100C Zvcgvòvq 

Dîµ¦ KiGj we÷«¬ AÅvjywgwbqvg AÝvBW ‰es cvwb Drc®² nq| 

 2Al(OH)3 
1100C
 Al2O3 + 2H2O 

N  DóxcGK DwÍÏwLZ AvKwiKwU nGjv AÅvjywgwbqvGgi| ‰i msGKZ 

nGjv Al2O3. 2H2O| 

eÝvBU we`Ågvb avZywU ˆek mwKÌq| KveÆb weRviY cÉwKÌqvq ˆmme 
avZyGK wbÓ•vkb Kiv hvq hvG`i mwKÌqZv KveÆb AGcÞv Kg| ˆhgb, 

wRsK avZy wbÓ•vkGb KveÆb weRviY cÉwKÌqv AejÁ¼b Kiv nq| 
 2ZnO + C  2Zn + CO 

Avi hvG`i mwKÌqZv KveÆb AGcÞv ˆewk ZvG`iGK weGkl cÉwKÌqvq 

weMjb KGi Zwor weGkÏlGYi gvaÅGg wbÓ•vkb Kiv nq| ˆhGnZy Al 

‰i mwKÌqZv C AGcÞv ˆewk ZvB Al2O3  ˆ^GK Al  ˆcGZ nGj Zwor 
weGkÏlY KiGZ nGe| DœP Zvcgvòvq Al2O3  ˆK Na3AlF6  ‰es CaF2 

mn MwjGq Zwor weGkÏlY KiGj KÅvG^vGW AÅvjywgwbqvg Rgv nq| 
 Al2O3  2Al3+ + 3O2– 

AÅvGbvGW wewKÌqv: 2O2–  O2 + 4e– 

  O2 + C  CO2 

 O2 + 2C  2CO 

KÅvG^vGW wewKÌqv: Al3+ + 3e–  Al 

DóxcGKi ˆkGlvÚ DwÚwU h^v^Æ| A^Ævr eÝvBU ˆ^GK AÅvjywgwbqvg 

ˆcGZ Zwor weGkÏlYB DchyÚ c¯©v| 

cÉk²8  ZnS(s) 
cÉ^g avc
  ˆhŒM X 

w«¼Zxq avc
 Zn(S) 

Abyi…c cÉwKÌqvq Pb ˆK ‰i AvKwiK MÅvGjbv (PbS) ˆ^GK wbÓ•vkb 

Kiv hvq| wkLbdj-3 

K. KveÆb weRviY c«¬wZ KvGK eGj? 1 
L. wRsK jeGYi `ËeGY Kcvi avZz ˆhvM Kiv nGj Zv wRsKGK 

cÉwZÕ©vcb KiGZ cvGi bv ˆKb? 2 

M. DcwiDÚ c«¬wZGZ Zn avZz wbÓ•vkGb weRviY wKÌqvi mgvwµ¦ 
ˆevSvi Dcvq mÁ·GKÆ aviYv `vI ‰es ‰B wbÓ•vkGb Zvc 

RviGYi mgq DúZv I evqycÉevn wbqw¯̈Z Kiv nq ˆKb ? 3 

N. DGÍÏwLZ cÉwKÌqv AbymiY KGi ˆjWGK Zvi AvKwiK ˆ^GK 
wbÓ•vkGbi c«¬wZ eÅvLÅv KGiv ‰es ˆjW wbÓ•vkGbi 

cÉvØvGj àuov ˆjvnv I CaO ‰i wgkËY ˆhvM Kiv nq ˆKb ? 4 

8 bs cÉGk²i Dîi 

K  weGkl cÉK‡wZi PyÍÏxGZ Zvc RviGYi dGj Drc®² avZe 

AÝvBWGK, DœP DúZvq ˆKvK «¼viv weRvwiZ KGi avZzGZ cwiYZ 

Kivi c«¬wZGK KveÆb weRviY c«¬wZ eGj|  

L  mwKÌqZvi KÌg Abyhvqx ˆh avZzi AeÕ©vb hGZv DcGi Zv ZGZv 

AwaK mwKÌq| mwKÌqZvi KÌg Abyhvqx wRsGKi AeÕ©vb Kcvi avZzi 

DcGi| ZvB wRsK KcvGii ˆPGq AwaK mwKÌq| ‰ KviGY wRsK 

jeGYi `ËeGY Kcvi avZz ˆhvM Kiv nGj Zv wRsKGK cÉwZÕ©vcb 

KiGZ cvGi bv| wewKÌqvwU nGjv: 

ZnSO4 + Cu   ˆKvGbv wewKÌqv nq bv| 

M  DcwiDÚ cÉwKÌqvq Zn avZz wbÓ•vkGb ZnO ˆK ˆKvK «¼viv 

weRviY cÉwKÌqvq ZnO weRvwiZ nGq Zn ‰es KveÆb RvwiZ nGq 

KveÆb gGbvÝvBGW cwiYZ nq, KveÆb gGbvÝvBW KbGWbmvGii gyGL 

bxj wkLvmn R¾jGZ ^vGK| 

weRviY wKÌqv ˆkl nGj CO Drc®² nq bv, ZLb ˆcÉvjs ‰i gyGL CO 

AvmGZ cvGi bv| ‰B mgq DœP DúZvq ÷ay Zn-evÓ· Drc®² nq| 

‰B wRsK evÓ· mv`v wkLvi AvKvGi ˆcÉvjs ‰i gyGL R¾jGZ ^vGK| 

‰B wkLv ˆ`GLB ˆevSv hvq wewKÌqvwU mÁ·ƒYÆ nGqGQ| Zvc RviGYi 

mgq DúZv I evqy cÉevn ‰gbfvGe wbqw¯¨Z Kiv nq, ˆhb ZnS 

mÁ·ƒYÆfvGe ZnO ‰ cwiYZ nq| ˆKbbv, evqy cÉevGni cwigvY ˆewk 

‰es DúZv 850C ‰i Kg nGj, ZnS evqyi O2 «¼viv RvwiZ nGq 

ZnSO4 ‰ cwiYZ nq : 
 ZnS + 2O2  ZnSO4 

Zvc RviGYi mgq ZnS ˆhb ZnSO4-‰ cwiYZ bv nq, ˆmRGbÅ evqy 

cÉevn ‰es DúZv wbqw¯̈Z Kiv nq| 

N  ˆjW wbÓ•vkGbi cÉvØvGj ˆjW AvKwiK, MÅvGjbv (PbS) ˆK ˆfŒZ 

cÉwKÌqvq cwi÷«¬ Kiv nq| cwiGkvwaZ PbS ˆK evZvGmi DcwÕ©wZGZ 

Dîµ¦ Kiv nq, ZLb Zv RvwiZ nGq PbS ‰ i…cv ¦̄wiZ nq| 
 2PbS(s) + 3O2(g)  2PbO(s) + 2SO2(g) 

cieZÆxGZ ˆjW AÝvBGWi mvG^ MuyGov ˆKvK ev Kqjv wgwjGq ˆQvU 

evZÅvP„ÍÏxGZ Dîµ¦ Kiv nq, ZLb ˆjW AÝvBW KveÆb «¼viv weRvwiZ 

nGq ˆjW avZzGZ cwiYZ nq| 

 PbO(s) + C(s)  Pb() + CO (g) 

ˆjW wbÓ•vkbKvGj cÉ^g avGc wKQy ˆjW AÝvBW wewKÌqv bv KGi 

AcwiewZÆZ ˆ^GK ˆhGZ cvGi| ‰ KviGY ‰i mvG^ wKQy Avqib ˆhvM 

Kiv nq, hv ˆjW mvjdvBGWi mvG^ wewKÌqv KGi ˆjW avZzGK gyÚ 

KGi| 
 PbS (s) + Fe (s)  Pb () + FeS () 

AvKwiGKi mvG^ Ac Ë̀eÅ wnGmGe wmwjKv ^vGK| ‰KviGY KveÆb 

weRviGYi mgq wKQy KÅvjwmqvg AÝvBW ˆhvM Kiv nq, hv wmwjKvi 

mvG^ wewKÌqv KGi KÅvjwmqvg wmwjGKU ev avZzgj ŠZwi KGi| 

 CaO(s) + SiO(s)  CaSiO3 () 

DcwiDÚ mgmÅvàGjv ƒ̀i KiGZ we÷«¬ ˆjW avZz wbÓ•vkGbi RGbÅB 

ˆjvnvi àov I CaO  ˆhvM Kiv nq| 



6 cv‡Äix gva¨wgK m„Rbkxj imvqb 

cÉk²9  X ‰KwU eüj eÅen†Z avZz| fƒZ½GK ‰B avZz kZKiv 5% 

we`Ågvb| avZzwUi mwKÌqZv ˆewk nIqvq cÉK†wZGZ gyÚ AeÕ©vq 

cvIqv hvq bv| avZzwUi wewf®² AvKwiK ˆ^GK ‰GK evZÅvPzwÍÏGZ 

wbÓ•vkb Kiv nq| wkLbdj-3 

K. wcÉRviGfwUfm Kx? 1 

L. mKj LwbR, AvKwiK bq@ eÅvLÅv KGiv| 2 

M. X avZzwU wbÓ•vkb PzwÍÏGZ msNwUZ wewKÌqvàGjvi ˆjGLv| 3 

N. DóxcGKi avZzwU ‰es AÅvjywgwbqvg avZz wbÓ•vkb c«¬wZ 

wf®²-hywÚmn weGkÏlY KGiv| 4 

9 bs cÉGk²i Dîi 

K  ˆhme c`v Æ̂ LvG`Åi mvG^ cwiwgZ cwigvGY wgwkGq Lv`ÅGK 

wewf®² AYyRxe (eÅvKGUwiqv, ˆgvÎ£) ‰i AvKÌgY ˆ^GK iÞv Kiv nq 

ZvG`iGK wcÉRviGfwUfm eGj| 

L  cÉK‡wZGZ wewf®² avZz I avZe ˆhŒM cv^Gii gZ KwVb c`v Æ̂i…Gc 

f„Z½GK ev f„MGfÆ cvIqv hvq| ‰i…c c`v Æ̂ nGjv LwbR c`v Æ̂| Avi 

ˆhme LwbR c`v Æ̂ nGZ mnGRB myjGf cÉGqvRbxq avZz wewf®² 

c«¬wZGZ wbÓ•vkb Kiv hvq ZvG`iGK AvKwiK eGj| wK¯§ ˆhme 

LwbR nGZ avZz wbÓ•vkb eÅqeüj I AjvfRbK bq ˆmàGjv AvKwiK 

bq| A Æ̂vr mKj AvKwiK LwbR wK §̄ mKj LwbR AvKwiK bq| 

M  DóxcGKi X avZzwU nGjv Avqib (Fe)| ‰i wbÓ•vkGb 

evZÅvPzwÍÏGZ msNwUZ wewKÌqvmgƒn nGjv@ 

ˆngvUvBU + KveÆb gGbvÝvBW = gÅvMGbUvBU + KveÆb WvBAÝvBW| 
 3Fe2O3 + CO = 2Fe3O4 + CO2 
gÅvMGbUvBU + KveÆb gGbvAÝvBW = ˆdivm AÝvBW + KveÆb WvBAÝvBW 
 Fe3O4 + CO = 3FeO + CO2 
ˆdivm AÝvBW + KveÆb gGbvÝvBW = Avqib + KveÆb WvBAÝvBW 
 FeO + CO = Fe + CO2 
KÅvjwmqvg KvGeÆvGbU = KÅvjwmqvg AÝvBW + KveÆb WvBAÝvBW 
 CaCO3 = CaO + CO2 

KÅvjwmqvg AÝvBW + wmwjKv = KÅvjwmqvg wmwjGKU| 

 CaO + SiO2 = CaSiO3|  

N  DóxcGKi ‘X’ avZz A^Ævr Avqib avZz I Avjywgwbqvg avZz 

wbÓ•vkb c«¬wZ wf®²| KviY Al avZz Fe avZzi ˆPGq AwaK mwKÌq| 

Fe avZzwU evZÅvPzwÍÏGZ ˆKvK Kqjv ev KveÆb gGbvÝvBGWi mvnvGhÅ 

weRviY Kiv nq| ‰fvGe we÷«¬ Fe cvIqv hvq I CO2 Avjv`v nGq 

hvq|  
 3Fe2O3 + CO = 2Fe3O4 + CO2 

 Fe3O4 + CO = 3FeO + CO2 

 FeO + CO = Fe + CO2  

wK §̄ Al avZz AwaK mwKÌq nIqvq ‰GK KveÆb «¼viv weRviY mÁ¿e nq 

bv| ‰i AÝvWBGK MwjZ AeÕ©vq Zwor weGkÏlGYi gvaÅGg Al 

msMÉn Kiv nq| 

 2Al (OH)3   Al2O3 + 3H2O 

 Al2O3  2Al3+ + 3O2– 

 Al3+(aq) + 3e–  2Al(s) [KÅvG^vW wewKÌqv] 

myZivs DóxcGKi Avqib avZz I AÅvjywgwbqvg avZz wbÓ•vkb c«¬wZ 

wf®²|   

cÉk²10  

 

Awe÷«¬ Kcvi we÷«¬ Kcvi 

+     

Kcvi (II) mvjGdU `ËeY 

AÅvGbvW

eÅvUvwi

Ac`ËeÅ

KÅvG^vW 

 
wkLbdj-3 

K. Zwor weGkÏlÅ Kx? 1 

L. jeY ˆmZz ˆKb eÅenvi Kiv nq? 2 

M. avZz weGkÏlGY DGÍÏwLZ eÅeÕ©v MÉnGYi KviY eÅvLÅv KGiv| 3 

N. DcGivÚ cÉwKÌqvq Awe÷«¬ Kcvi avZzGK we÷«¬ Kiv hvGe 

wKbvDîGii cGÞ hywÚ `vI| 4 
10 bs cÉGk²i Dîi 

K  ˆh me ˆhŒM weMwjZ ev cvwbGZ `Ëexf„Z AeÕ©vq we`yÅr cwienb 

KGi ‰es ˆm mvG^ ivmvqwbK cwieZÆb NGU ZvG`iK Zwor weGkÏlÅ 

ˆhŒM eGj|  

L  Zwor ivmvqwbK ˆKvGl ev ˆWwbGqj ˆKvGl wbiwewœQ®²fvGe we ỳÅr 

cÉevwnZ Kivi RbÅ (Salt bridge) jeY ˆmZz eÅenvi Kiv nq| 

KviY, Zwor ivmvqwbK ˆKvGl Dfq AaÆGKvGli wbiGcÞZv eRvq 

ivLvi RbÅ jeY ˆmZzi gGaÅ KCl/NH4NO3 «¼viv msGhvM ˆ`Iqv 

nq| jeY ˆmZz ˆ^GK abvñK I FYvñK Avqb RviY AaÆGKvl I 

weRviY AaÆGKvGli gGaÅ AvqGbi wbiGcÞZv eRvq ivGL|  

M  avZz weGkÏlGYi RbÅ KveÆb weRviY AGcÞv Zwor weGkÏlY cÉwKÌqv 

cÉGqvM Kiv mnR| 

weMwjZ AvqwbK ˆhŒM ev cvwbGZ `Ëexf„Z AeÕ©vq Zwor weGkÏGlÅi 

gaÅ w`Gq Zwor cwienGbi mgq ˆmB ˆhŒGMi weGqvRGbi gvaÅGg 

ivmvqwbK cwieZÆbGK Zwor weGkÏlY ejv nq|  

avZz wbÓ•vkGb mvaviY c«¬wZ nGjv avZe AÝvBWGK KveÆb ev CO 

«¼viv weRvwiZ KGi avZzGZ cwiYZ Kiv| ‰B c«¬wZGK KveÆb 

weRviY eGj| KveÆb weRviY cÉwKÌqvq KveÆb AGcÞv DœP mwKÌq avZz 

ˆhgb Na, Mg, Al BZÅvw` avZzi Dci AwÝGRGbi AvmwÚ ˆewk 

nIqvq ‰B me avZe AÝvBWGK C ev CO «¼viv weRvwiZ Kiv hvq 

bv| ‰B me avZzi Mjbvâ I Õ¹zUbvâ ˆewk nIqvq KveÆb ev CO 

weRviY c«¬wZ cÉGqvM KGi avZz wbÓ•vkb wkÍĢÞGò AjvfRbK| 

ZvB DóxcGK DGÍÏwLZ eÅeÕ©v Zwor weGkÏlY cÉGqvM KGi mnGRB 

avZz wbÓ•vkb Kiv hvq| 
 +     

AÅvGbvW KÅvG^vW 
Na+ 

Cl 

 
 AÅvGbvGW RviY: 2Cl  2e  Cl2 

 KÅvG^vGW weRviY: 2Na+ + 2e  2Na 

myZivs, avZz wbÓ•vkGb/weGkÏlGY DGÍÏwLZ Zwor weGkÏlY cÉwKÌqv 

cÉGqvM Kiv KvhÆKi| 
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N  DcGivÚ Zwor weGkÏlY cÉwKÌqvq Awe÷«¬ KcviGK we÷«¬ Kiv 

hvq| 

weMjb cÉwKÌqvq cÉvµ¦ Awe÷«¬ KcviGK weÐÕ¡vi Kcvi eGj| weÐÕ¡vi 

KcvGii Zwor weGkÏlY cÉwKÌqvq 99.99% we÷«¬ Kcvi ŠZwi Kiv 

hvq| Zwor weGkÏlÅ ˆKvGl 15-20% CuSO4 `ËeY Zwor weGkÏlÅ i…Gc 

ˆbqv nq| ‰i gGaÅ we÷«¬ KcvGii KÅvG^vW ‰es Awe÷«¬ weÐÕ¡vi 

KcvGii AÅvGbvW WzevGbv nq| we`yÅr Pvjbv KiGj AÅvGbvGWi Kcvi 

cigvYy Cu2+ Avqbi…Gc Ë̀exf„Z nGq Kcvi mvjGdU Ë̀eGY AvGm ‰es 

`ËeY ˆ^GK Kcvi Avqb KÅvG^vGW weRvwiZ nGq we÷«¬ Kcvi i…Gc 

Rgv nq| AÅvGbvGW KcvGii mvG^ Ac`ËeÅ wnmvGe wewf®² ˆfRvj 

avZz ˆ^GK c†^K nGq ZjG`Gk Rgv nq| ‰fvGe AÅvGbvW KÌgk 

ÞqcÉvµ¦ nq ‰es KÅvG^vGW we÷«¬ Kcvi RgGZ ^vGK| 

 

 

 

 

 

 

 

 

 

 

 ˆKvl wewKÌqv: CuSO4(aq)  Cu2+(aq) + SO4
2(aq) 

 AÅvGbvGW RviY: Cu(s)  2e  Cu2+(aq) 

 KÅvG^vGW weRviY: Cu2+(aq) + 2e  Cu(s) 

cÉk²11   A3+  1s2 2s2 2p6 

 B2  1s2 2s2 2p6 3s2 3p6 

wkLbdj 3 I 5 

K. gÅvMgv Kx? 1 

L. fÕÃxKiY I ZvcRviGYi ỳwU cv Æ̂KÅ ˆjGLv| 2 

M. A ˆgŒjwUGK AvKwiK nGZ wbÓ•vkb ˆKŒkj eÅvLÅv KGiv|  3 

N. B ˆgŒjwU ˆ^GK AwÝ ‰wmW cÉÕ§wZi gƒjbxwZ ˆjGLv ‰es 

Drc®² AwÝ ‰wmWwU kwÚkvjx RviK eÅvLÅv KGiv|  4   

11 bs cÉGk²i Dîi 

K  f„-AfÅ¯¦Gii Dîµ¦ I MwjZ wkjvB nGjv gÅvMgv| 

L  fÕÃxKiY I ZvcRviGYi gGaÅ cv Æ̂KÅ wbGP DGÍÏL Kiv nGjv 

fÕÃxKiY ZvcRviY 

i. NbxK‡Z AvKwiKGK 

MjbvsGKi ˆPGq Kg 

Zvcgvòvq evqyi 

AbycwÕ©wZGZ Dîµ¦ Kiv 

nq| 

i. ZvcRviGY mvaviYZ 

mvjdvBW AvKwiKGK evqy 

cÉevGni DcwÕ©wZGZ 

MjbvsK Zvcgvòvi 

wbÁ²Zvcgvòvq Dîµ¦ Kiv 

nq| 

ii. ‰ cÉwKÌqvq AvKwiK ˆ^GK 

KveÆGbU, evBKveÆGbU, 

nvBGWÈvÝvBW BZÅvw`  

Dcv`vb I Rjxq evÓ· 

`ƒixf„Z nq| 

ii. ‰ cÉwKÌqvq LwbRgj ˆhgb 

mvjdvi, AvGmÆwbK 

dmdivm BZÅvw` D«¼vqx 

AÝvBWi…Gc ƒ̀ixf„Z nq|  

M  DóxcGKi (i) bs ˆgŒjwU nGjv AÅvjywgwbqvg| AvKwiK ˆ^GK 

AÅvjywgwbqvGgi wbÓ•vkb cÉwKÌqv eYÆbv Kiv nGjv: 

AÅvjywgwbqvGgi AvKwiK nGjv eÝvBU ev cvwbhyÚ AÅvjywgwbqvg 

AÝvBW Al2O3.2H2O| ‰GK wewf®² cÉwKÌqvq we÷«¬ KGi 

AÅvjywgwbqvg AÝvBW cvIqv hvq ‰es ‰i Zwor weGkÏlY nGZ 

we÷«¬ AÅvjywgwbqvg avZz wbÓ•vkb Kiv nq| 

eÝvBU nGZ wewf®² Ac`ËeÅ AcmvwiZ KGi ‰GK we÷«¬ Kiv nq, 

AZtci DîvGc ‰i cvwb AcmviY KGi Abv`ËÆ AÅvjywgwbqvg AÝvBW 

i…cv¯¦wiZ Kiv nq| AÅvjywgwbqvg AÝvBGWi Mjbvâ cÉvq 2050C| 

‰Z DœP Zvcgvòv ARÆb eÅqeüj; ZvB mivmwi AÅvjywgwbqvg 

AÝvBGWi cwieGZÆ ‰i mvG^ KÌvBIjvBU bvgK LwbGRi Ë̀eY 

wgkvGbv nq| KÌvBIjvBU (Na3AlF6) ‰i Mjbvâ 1000C| DfGqi 

wgkÉY 900 950C Zvcgvòvq MGj hvq| 

‰KwU BÕ·vGZi UÅvsGKi wfZGii Ask MÉvdvBGUi Õ¦i «¼viv Ave†Z 

Kiv nq| ‰ MÉvdvBU Õ¦i KÅvG^vW wnGmGe KvR KGi| AÅvGbvW 

wnGmGe KGqKwU MÉvdvBW `´£ eÅen†Z nq| ‰ UÅvsGK weMwjZ 

eÝvBGUi gaÅ w`Gq we`yÅr cÉevwnZ Kiv nq| ‰ Zwor cÉevGni 

KviGY AÅvjywgwbqvg AÝvBGWi Zwor weGkÏlY PjGZ ^vGK| 

KÅvG^vGW AÅvjywgwbqvg avZz mwçZ nGZ ^vGK| AÅvjywgwbqvg 

KÌvBIjvBU AGcÞv fvix nIqvq wbGPi w`GK RgGZ ^vGK| ‰es 

UÅvsGKi wbP w`GK wbMÆgb bGji µÏvM gvGS gvGS LyGj ‰B 

AÅvjywgwbqvg avZzGK ˆei KGi Avbv nq| Aciw`GK AÅvGbvGW 

AwÝGRb Drc®² nq, hv ‰ DœP Zvcgvòvq KveÆGbi mvG^ wewKÌqv 

KGi KveÆb gGbvÝvBW I KveÆb WvBAÝvBW Drc®² KGi| Zwor 

weGkÏlGY ivmvqwbK wewKÌqvmgƒn wbÁ²i…c 

 Al2O3 (l) 
Zwor weGkÏlY
 2Al3+ (l) + 3O2– (l) 

AÅvGbvGW RviY: O2– (l)  O + 2e–  

 2O  O2 (g) 

KÅvG^vW weRviY: Al3+ (l) + 3e–  Al (l) 

 

 
wPò: Zwor weGkÏlGYi gvaÅGg AÅvjywgwbqvg wbÓ•vkb| 

Awe÷«¬ Cu

AÅvGbvW
we÷«¬ Cu 

+      

Ac`Ëe
jNy H2SO4 wgwkÉZ CuSO4 `ËeY 

wPò: KcvGii Zwor weGkvab 



8 cv‡Äix gva¨wgK m„Rbkxj imvqb 

N  DóxcGKi B ˆgŒjwUi BGjKUÇb webÅvm nGZ ˆ`Lv hvq ˆh, ‰i 
cvigvYweK msLÅv 16| AZ‰e ˆgŒjwU nGjv mvjdvi| 
cÉ^Gg mvjdviGK AwÝGRGb RvwiZ KGi mvjdvi WvB-AÝvBW 
cÉÕ§Z Kiv nq|  
 S + O2  SO2  

Drc®² SO2 ˆK RvwiZ KGi SO3 ˆZ i…cv¯¦wiZ Kiv nq|  
 2SO2 + O2  2SO3  

cÉvµ¦ SO3 ˆK 98% H2SO4 ‰ ˆkvwlZ KGi 100% H2SO4 ŠZwi Kiv nq| 

 H2SO4 + SO3  H2S2O7 
cÉvµ¦ AwjqvGg cvwb ˆhvM KGi cybivq H2SO4 ‰ cwiYZ Kiv nq|  
 H2S2O7 + H2O  2H2SO4 
H2SO4 ‰wmW ‰KwU kwÚkvjx RviK wbGÁ² Zv eYÆbv Kiv nGjv: 
ˆh mgÕ¦ c`v Æ̂ AbÅGK RvwiZ KGi ‰es  wbGR weRvwiZ nq ZvGK 
ejv nq RviK H2SO4 ‰KwU RviK h^v: 
 1         +6                             + 4         0 
 2HI + H2SO4   2H2O + SO2  +  I2 

‰LvGb ˆ`Lv hvGœQ H2SO4 ‰i mvjdvi cigvYy BGjKUÇb MÉnY KGi 
weRvwiZ nGqGQ ‰es HI ‰i AvGqvwWb BGjKUÇb ZÅvM KGi RvwiZ 
nGqGQ| ‰LvGb H2SO4, HI ˆK RvwiZ KGiGQ| ZvB H2SO4 ‰KwU 
RviK| 
 1               +6                               + 4           0 
 HBr + H2SO4   H2O + SO2  +  Br2 

‰KBfvGe, ‰LvGb H2SO4, HBr ˆK RvwiZ KGiGQ ‰es wbGR 
weRvwiZ nGqGQ| ZvB H2SO4 ‰KwU RviK| 

cÉk²12  jvwg I bvRv ỳB e®¬y evRvGi wMGq ˆjvnvi ŠZwi `yBwU 

Nwoi ˆPBb KÌq KiGjv| jvwg Zvi NwoGZ wbGKj ‰i cÉGjc ‰es 
bvRv Zvi NwoGZ wmjfvi ‰i cÉGjc w`j| Dfq BGjKGUÇvGµÏwUs ‰i 
ˆÞGò 0.5 amp gvòvi we ỳÅr 20 min aGi Pvjbv Kiv nGjv|  

[Ni ‰i cvigvYweK fi = 52 ‰es Ag ‰i cvigvYweK fi = 108]  

wkLbdj-4 

K. AvBGmvGUvc Kx? 1 
L. ˆjvnv cwieZÆbkxj ˆhvRÅZv cÉ`kÆb KGi@ eÅvLÅv KGiv| 2 
M. DcGivÚ Zwor ivmvqwbK ˆKvl ‰ KÅvG^vGW msNwUZ 

wewKÌqvmgƒn ˆjGLv ‰es ˆ`LvI ˆh, KÅvG^vGW meÆ`vB weRviY 
msNwUZ nq| 3 

N. ˆKvb ˆPBbwU AwaKZi fvix nGe cwigvYmn wbYÆq KGiv| 4 

12 bs cÉGk²i Dîi 

K  wewf®² fimsLÅv wewkÓ¡ ‰KB ˆgŒGji cigvYyGK H ˆgŒGji 
AvBGmvGUvc eGj|  

L  Fe cigvYyi BGjKUÇb webÅvGm N ˆkj 2wU BGjKUÇb ^vKv 
mGî½I M ˆkj AmÁ·ƒYÆ nIqvq Fe cwieZÆbkxj ˆhvRbx cÉ`kÆb 
KGi| ˆjvnv cwieZÆbkxj ˆhvRÅZv 2 I 3 ˆcÉ`kÆb KGi|  
Avqib jNy mvjwdDwiK ‰wmGWi mvG^ wewKÌqv KGi nvBGWÈvGRb 
cÉwZÕ©vcb KGi ‰es FeSO4 MVb KGi|  
 Fe(s) + H2SO4 (aq) = FeSO4(aq) + H2(g)  

‰LvGb Avqib ˆhvRbx 2|  
Avevi Dîµ¦ AvqiY P„GYÆi Dci w`Gq ˆKÑvwib MÅvm Pvjbv KiGj 
cvwb kƒbÅ Avqib (III) ˆKÑvivBW Drc®² nq|  
 2Fe(s) + 3Cl2(g) = 2FeCl3(s)  

‰LvGb Avqib ˆhvRbx 3|  

M  BGjGÙÇvGµÏwUs ‰i ˆÞGò Zwor ivmvqwbK ˆKvGli KÅvG^vGW 

meÆ`v abvñK  Avqb mgƒn BGjKUÇb MÉnY KGi Avavb wbiGcÞ nq|  

ˆhmKj wewKÌqvq ˆKvb ivmvqwbK cÉRvwZ (Avqb, cigvYy) BGjKUÇb 

MÉnY KGi ZvGK weRviY wewKÌqv eGj| 1g ˆÞGò, wbGKj cÉGjc 

ˆ`qvi mgq Zwor ivmvqwbK ˆKvGl wbGKj `´£ AÅvGbvW ‰es Nwoi 

ˆPBbGK KÅvG^vW wnGmGe eÅenvi Kiv nq| KÅvG^vGW wbGKj Avqb 

BGjKUÇb MÉnY KGi weRvwiZ nq ‰es ˆPBGb wbGKGji cÉGjc cGo|  

 Ni2+ + 2e–  Ni (weRviY)  

Avevi 2q ˆÞGò AÅvGbvW wnGmGe wmjfvi `´£ ‰es KÅvG^vGW 

ˆPBbwU ivLv nq| ‰GÞGòI Ag+ Avqb KÅvG^vGW BGjKUÇb MÉnY 

KGi ‰es wmjfvi ‰i cÉGjc Nwoi ˆPBGb cGo| A Æ̂vr Ag+ Avqb 

weRvwiZ nq|  

 Ag+ + e–  Ag (weRviY)  

A^Ævr mKj ˆÞGòB KÅvG^vGW weRviY wewKÌqv msNwUZ nq| ‰ 

KviGY KÅvG^vWGK weRviY Zwor«¼viI eGj|  

N  Avgiv Rvwb,  KzjÁ¼ (C) = AÅvwÁ·qvi (I)   mgq (t)  

‰LvGb, I = 0.5 amp  

 t = 20 min = 20  60s = 1200 s  

 Q = 0.5  1200C = 600C  

 = 
600

96500
  F  = 6.218  10–3 F  

Avevi, 96500C = 1F  

wbGKGji BGjKGUÇvGµÏwUs wewKÌqv : Ni2+ + 2e–  Ni  

 2F we`yÅr Pvjbv KiGj 1 mol Ni Rgv nGe|  

  6.218  10–3 F we ỳÅr cÉevGn Rgv nGe = 
6.218  10–3

2
 mol Ni  

 = 3.109  10–3 mol Ni 

Ni ‰i MÉvg cvigvYweK fi = 52g  

 1 mol Ni = 52g  

 3.109  10–3 mol Ni = 52  3.109  10–3 g  = 0.162 g  

wmjfvGii BGjKGUÇvGµÏwUs wewKÌqv : Ag+ + e–  Ag  

1 F we`yÅr Pvjbv KiGj 1 mol Ag Rgv nGe|  

 6.218  10–3F we ỳÅr Pvjbv KiGj Rgv nGe 6.218  10–3 mol  Ag 

Ag ‰i MÉvg cvigvYweK fi = 108g  

 6.218  10–3 mol Ag = 6.218  10–3  108g  

 = 0.672g  

 ˆ`Lv hvGœQ wmjfvi ‰i fi Ni ‰i fGii ˆPGq ˆewk nGe|  

myZivs, wmjfvi ˆµÏwUs ˆ`qv ˆPBbwU AwaK fvix nGe| 

cÉk²13 mwKÌqZvi KÌg Fe > Pb > H> Cu wkLbdj-4 

K. avZzgj Kx? 1 

L. ‰K dÅvivGW ejGZ Kx ˆevS? 2 

M. hw` CuSO4 (aq) Drc®² nq ‰es Zwor weGkÏlGYi gvaÅGg 

2 AÅvwÁ·qvi gvòvi we ỳÅr cÉevwnZ KGi KÅvG^vGW 2.368 g 

Cu mwçZ Kiv nq ZvnGj KZÞY mgq jvMGe? 

[Cu=63.54] 3 

N. DóxcGKi Cu, Aci wZbwU ˆgŒjGK cÉwZÕ©vcb KGi ˆhŒM 

MVb KGi wK bv? ˆZvgvi gZvgZ eÅÚ KGiv| 4 
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13 bs cÉGk²i Dîi 

K  evZÅvPzwÍÏi gGaÅ ˆjŒn wbÓ•vkGbi mgq KÅvjwmqvg wmwjGKU 

(CaSiO3) ŠZwi nq hv AbÅvbÅ wmwjGKU I LwbGRi Ac`ËeÅ ˆkvlY 

KGi avZzgj Drc®² KGi|  
 

L  1 mol BGjKUÇGbi cÉevn KiGZ ˆh we`yÅr PvRÆ cÉGqvRb ev 1 

mol BGjKUÇGbi cÉevn «¼viv ˆh we`yÅr PvRÆ Drc®² nq ZviB bvg 

dÅvivGW|  

 1.0F we`yÅr = 96500C Avavb|  

M  Kcvi Mvp H2SO4 ‰i mvG^ wewKÌqv KGi Kcvi mvjGdU jeY 

ŠZwi KGi|  
 Cu + H2SO4  CuSO4 + H2  

ˆ`qv AvGQ, cÉevn I = 2amp  

 mwçZ Kcvi w = 2.68g  

 mgq t = ?  

Avgiv Rvwb, dÅvivGWi Zwor weGkÏlGYi mƒòvbymvGi W = ZIt  

 t = 
W
ZI

   

‰LvGb, Z = Zwor ivmvqwbK ZzjÅvâ = 
MÉvg cvigvYweK fi

ˆhvRbx  96500
  

Cu ‰i RbÅ Z = 
63.5

2  96500
  = 0.000329 g/C  

 t = 
2.368

.000329  2
   = 3598.78s = 59.98 min 

 

N  avZzmgƒnGK ZvG`i mwKÌqZv AbymvGi chÆvqKÌGg Dci ˆ^GK wbGP 

A^Ævr AwaK mwKÌq avZzGK DcGi ‰es Kg mwKÌq avZzGK wbGP Õ©vb 

w`Gq ˆh KÌg cvIqv hvq ZvGK mwKÌqZv KÌg eGj| mwKÌqZv AbymvGi 
Fe > Pb > H > Cu  

‰ KÌgvbymvGi AwaK mwKÌq avZz Zvi ˆ^GK Kg mwKÌq avZzi jeY 

ˆ^GK H avZzGK AcmviY KiGZ cviGjI Kg mwKÌq avZz Zvi 

DcGii avZzGK cÉwZÕ©vcb KiGZ cvGi bv| ZvB Cu DcGii wZbwU 

avZzGK cÉwZÕ©vcb KGi ˆhŒM MVb KiGZ cvGi bv| ˆhgb@  

 Fe + CuSO4  FeSO4 + Cu  

 Cu + FeSO4   ˆKvGbv wewKÌqv nq bv| 

cÉk²14 

 

 

 

 

 

 

 

 

 

 
 

wkLbdj-5 

K. AÝvBW Kx? 1 

L. mvjwdDwiK ‰wmW ˆKvb ˆKvb ˆÞGò eÅen†Z nq? 2 

M. B ‰KwU kwÚkvjx w«¼Þvixq ‰wmW; wewKÌqvi gvaÅGg cÉgvY 

KGiv| 3 

N. A MÅvm nGZ mivmwi (iii) bs avGci mvnvGhÅ B ‰wmW Drcv`b 

bv KGi (iv) I (v) bs avGci mvnvGhÅ B ‰wmGW hvIqv nq 

ˆKb? ˆZvgvi gZvgGZi AvGjvGK weGkÏlY KGiv| 4 

14 bs cÉGk²i Dîi 

K  AwÝGRb ‰es AbÅ ˆKvb ˆgŒj ciÕ·Gii mvG^ hyÚ nGq ˆh 

mKj ˆhŒM Drc®² KGi ZvG`iGK AÝvBW ejv nq| 

L  mvjwdDwiK ‰wmGWi eÅenvimgƒn wbGP ˆ`qv nGjv: 

e†nr wkGÍ¸: 

i. AÅvGgvwbqvg mvjGdU I mycvi dmGdU cÉf‡wZ mvi 

Drcv`Gb 

ii. ˆcGUÇvwjqvg weGkvaGb 

iii. Jla I ˆiqb wkGÍ̧ 

iv. Zwor weGkÏlY c«¬wZGZ Cu I Zn Drcv`Gb H2SO4 

weGklfvGe eÅen†Z nq| 

Þz`Ë wkGÍ:̧ 

i. we`yÅr ˆKvl cÉÕ§wZGZ 

ii. wewf®² cÉKvi is I iéb wkGÍ̧ 

iii. weGÕ¹viK cÉÕ§wZGZ H2SO4 eÅen†Z nq| 

cixÞvMvGi: 

 weKviK wnGmGe Mvp H2SO4 eÅen†Z nGq ^vGK| 

M  DóxcK ˆ^GK ˆ`Lv hvq ˆh, B ˆhŒMwU nGœQ mvjwdDwiK ‰wmW 

(H2SO4)| ˆKbbv 

S + O2  SO2 

SO2(g) + O2 (g)  SO3 (g) 

SO3 + H2SO4 (l) = H2S2O7 (l) 

H2S2O7 (l) + H2O(l) = 2H2SO4 (B) 

mvjwdDwiK ‰wmW (H2SO4) Rjxq `ËeGY `yB avGc weGqvwRZ nq:- 

H2SO4 = H+ + HSO4
–  ; HSO4

– = H+ + SO4
2– 

‰wU ÞviKGK cÉkwgZ KGi `yB cÉKvGii jeY, h^v nvBGWÈvGRb 

mvjGdU ev mvjGdU ‰es cvwb Drc®² KGi: 

NaOH(aq) + H2SO4(aq) (AwZwiÚ)= NaHSO4(aq) + H2O(l) 

2KOH (aq) + H2SO4 (Kg) = K2SO4(aq) + 2H2O (l) 

Avevi ˆh me avZz mwKÌqZv KGg nvBGWÈvGRGbi DcGi AewÕ©Z ˆm 

me avZz jNy mvjwdDwiK ‰wmGWi mvG^ wewKÌqv KGi ˆm avZzi 

mvjGdU jeY I nvBGWÈvGRb MÅvm Drc®² KGi| 

Zn(s) + H2SO4(aq) = ZnSO4(aq) + H2(g) 

myZivs DcGii AvGjvPbv ˆ^GK cÉZxqgvb nq ˆh, B A^Ævr 

mvjwdDwiK ‰wmW ‰KwU kwÚkvjx w«¼-ÞviKxq ‰wmW| 

B ‰wmW 

A MÅvm D ‰wmW 

S 

SO2 

+ 98% H2SO4 

(i) +O2 

(ii) +O2 

(iii) (iv) 

+H2O 

+H2O 

(v) 
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N  DóxcGKi M®¬K nGjv S, A nGjv SO2, B nGjv SO3, C ‰es D 

nGjv h^vKÌGg H2S2O7 ‰es H2SO4| 

myZivs QKwU ùvovq 
 

  S 
O2

   SO2

O2
 F SO3 

 

 
 
 

SO3 ‰GK mivmwi cvwb ˆhvGM H2SO4 ŠZwi Kiv ˆhGZ cvGi| ‰GÞGò 

cÉavb mgmÅv nGjv SO3 cvwbi mvG^ wewKÌqv KGi H2SO4 ‰i NbKzqvkv 

m†wÓ¡ KGi hv Nbxf„Z Kiv AZÅ ¦̄ KwVb| 

SO3 + H2O  H2SO4 ( ỳi…n) 

wK §̄ SO3 ˆK 98% H2SO4 ‰i ˆfZi w`Gq Pvjbv KiGj 

cvBGivmvjwdDwiK ‰wmW Drc®² nq| cGi ‰GK cvwbi mvG^ wgkvGj 

H2S2O7 ‰ hyÚ SO3 cvwbi mvG^ wewKÌqv KGi ỳB AYy H2SO4 ‰ 

cwiYZ nq| ‰GZ ˆKvb SvGgjvi m†wÓ¡ nq bv| A Æ̂vr cGivÞfvGe 

H2SO4 ‰i msÕ·GkÆ H2SO4 ŠZwiB Dîg c¯©v| 

H2SO4 + SO3  H2S2O7  

 cvBGivmvjwdDwiK ‰wmW 

H2S2O7 + H2O  2H2SO4 

AZ‰e, B  ˆhŒM nGZ D  ˆhŒM Drcv`Gbi RbÅ, B nGZ C ‰es C 

nGZ D A Æ̂vr cGivÞ cÉYvwjwUB Dîg c¯©v eGj weGewPZ| 

cÉk²15 A ‰KwU AavZzi AÝvBW| A AÝvBWwUi ŠewkÓ¡ÅcƒYÆ 

KGqKwU wewKÌqv wbÁ²i…c: 
 
 

A + O2  

 

 

 

wkLbdj-5 

K. A ˆhŒGMi msGKZ ˆjGLv| 1 

L. A ‰KwU weRviK eÅvLÅv KGiv| 2 

M. B ˆhŒGMi cÉÕ§Z cÉYvwj I eÅenvi ˆjGLv| 3 

N. C ˆhŒM cÉÕ§wZi mgq A  B  C cG^ bv ˆhGq ˆKb A  

B  D  C cG^ hvIqv nq@ KviY weGkÏlY KGiv| 4 

15 bs cÉGk²i Dîi 

K  A ˆhŒGMi msGKZ SO2 (mvjdvi WvB AÝvBW)| 

L  SO2 ‰KwU weRviK| KviY ‰wU Rjxq gvaÅGg nÅvGjvGRb, 

ˆdwiK ˆKÑvivBW, cUvwmqvg WvBGKÌvGgU, nvBGWÈvGRb cviAÝvBW 

cÉf‡wZ RviK c`v Æ̂GK weRvwiZ KGi ‰es mvG^ mvG^ wbGR 

mvjwdDwiK ‰wmGW cwiYZ nq| 
Cl2(g) + SO2(g) + 2H2O (l) = 2HCl (aq) + H2SO4 (aq) 

SO2(g) + 2H2O(l) + 2FeCl3(aq) = FeCl2(aq) + 2HCl (aq) + 

H2 SO4(aq) 

M  DóxcGKi B ˆhŒMwU nGjv SO3| ˆKbbv A ˆhŒMwU A^Ævr SO2 I 

O2 ‰i wewKÌqvq SO3 Drc®² nq| 

wkÍ ̧ ˆÞGò µÏvwUbvg ev fÅvbvwWqvg ˆc´ŸvÝvBWGK cÉfveK wnGmGe 

eÅenvi KGi 400C–500C Zvcgvòvq SO2 ‰i mvG^ evZvGmi 

AwÝGRb ‰i wewKÌqv SO3 cÉÕ¦yZ Kiv nq| 

SO2 + O2 
400 – 500C

  
Pt/V2O5

 SO3 

eÅenvi : Õ·kÆ cÉYvwjGZ H2SO4 ŠZwiGZ SO3 ‰KwU gaÅeZÆx ˆhŒM| 

Ilya I is wkGÍ̧ `ËveK I weKviK wnGmGe SO3 eÅen†Z nq| 

N  DóxcGKi C ˆhŒM A^Ævr H2SO4 cÉÕ¦ywZGZ A  B  C cG^ bv 

ˆhGq A  B  D  C cG^ hvIqv nq| ˆKbbv SO3  ˆK mivmwi 

cvwbGZ ˆkvlY KivGZ ˆMGj H2SO4 ‰i Nb Kzqvkv m†wÓ¡ nq| KviY 

ZLb Zij cvwbi DcwifvGM Rjxq evGÓ·i mvG^ SO3 wewKÌqv KGi 

H2SO4 ‰i Þz`Ë Þz`Ë KYv m†wÓ¡ KGi| ‰ Kzqvkv Nbxf„Z Kiv Lye 

KwVb ‰es Zv KviLvbvi cwiGek ƒ̀wlZ KGi| 

SO2 + O2  SO3

H2O
H2SO4

   H2SO4  H2S2O7

H2O
H2SO4

 (D) 

cÉk²16 Rjxq `ËeGY H2SO4 AÁÏxq agÆ cÉ`kÆb KiGjI Mvp 

H2SO4 RviK I wbi‚̀ K wnGmGe wKÌqv KGi| wkÍĢÞGò eüwea c`v^Æ 

ŠZwi KiGZ mvjwdDwiK AÅvwmW eÅen†Z nq|  wkLbdj-5 

K. wmwjKGbi AÝvBW ˆKvb agÆx? 1 

L. bvBGUÇvGRbGK wbwÓ˜q MÅvm ejvi KviY eÅvLÅv KGiv| 2 

M. DóxcGKi AÅvwmW AYyi gaÅwÕ©Z FYvñK Avqb kbvÚKvix 

cixÞv eYÆbv KGiv| 3 

N. DóxcGKi ‰wmWwUi eÅenvGii cwigvY «¼viv ˆKvGbv ˆ`Gki 

wkÍĢÞGò D®²wZ cwigvc Kiv hvq’ DchyÚ D`vniYmn 

DwÚwU weGkÏlY KGiv| 4 

16 bs cÉGk²i Dîi 

K  wmwjKGbi AÝvBW AÁÏagÆx| 

L  bvBGUÇvGRb (N2) ˆgŒGj bvBGUÇvGRGbi `ywU cigvYy ciÕ·Gii 

mvG^ kwÚkvjx wòe®¬b (N  N) «¼viv hyÚ| ˆhŒM MVb KiGZ nGj 

ˆh ‰B kwÚkvjx wòe®¬b fvOGZ nq, hvGZ AGbK kwÚi cÉGqvRb| 

ZvB bvBGUÇvGRb mvaviY AeÕ©vq wbwÓ˜q MÅvGmi bÅvq AvPiY KGi| 

M  DóxcGKi ‰wmW H2SO4 ‰ mvjGdU (SO4
2–) Avqb we`Ågvb| 

DÚ Avqb mbvÚKvix cixÞv wbGP ˆ`qv nGjv : 

SO4
2– AvqGbi cixÞv : 

mvjGdU jeGYi Rjxq Ë̀eGY ˆewiqvg bvBGUÇU ˆhvM KiGj ˆewiqvg 

mvjGdGUi mv`v AatGÞc cGo| 

Na2SO4 + Ba(NO3)2 = BaSO4  + 2NaNO3 

 (mv`v) 

‰ AatGÞc HCl I HNO3 ‰wmGW A Ë̀eYxq| ‰fvGe Ë̀eGY 

mvjGdU AvqGbi DcwÕ©wZ wbwøZ nq| 

H2SO4(C) 

B 
 

H2O 

D 

H2O 

H2SO4(C) 

(A) 

(B) 

(C) (C) 

98%H2SO4 
H2S2O7 

H2SO4 

H2O 
H2O 
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N  DóxcGKi ‰wmW Z^v mvjwdDwiK ‰wmW eü ivmvqwbK wkGÍ̧ 
wewf®² KvGR eÅen†Z nq| HNO3, HCl, mycvi mvjGdU, AÅvGgvwbqvg 
mvjGdU, dmdwiK AÅvwmW cÉf‡wZ cÉÕ¦yZ KiGZ, ˆcGUÇvwjqvg 
weGkvaGb, avZz wbÓ•vkGb, iéK wkGÍ̧, weGÓ¹viK cÉÕ¦ywZGZ, Av`ËÆ 
MÅvm ÷Ó•KiGY, wfmGKvl ˆiqb (K‡wòg ˆikg), wWUviGR´Ÿ cÉf‡wZ 
cÉÕ¦ywZGZ cÉPzi cwigvY mvjwdDwiK ‰wmW eÅen†Z nGq ^vGK| we`yÅr 
Drcv`Gbi RbÅ eÅen†Z ˆÕ¡vGiR ˆmj ŠZwi Kivi AcwinvhÆ Dcv`vb 
nGjv mvjwdDwiK ‰wmW| ‰LvGb DwÍÏwLZ wkÍ-̧KviLvbvàGjv QvovI 
AviI eü wkGÍ ̧ mvjwdDwiK ‰wmW eÅen†Z nGq ^vGK| ˆh ˆ`Gk 
wkÍv̧qb hZ ˆewk nGe ˆm ˆ`k wkGÍ ̧ZZ ˆewk D®²Z eGj cwiMwYZ 
nGe| Avi mvjwdDwiK ‰wmW eü msLÅK wkÍ-̧KviLvbvi RbÅ 
AcwinvhÆ Dcv`vb eGj ˆh ˆ`Gk hZ ˆewk msLÅK ivmvqwbK wkÍ ̧
Õ©vwcZ nGe ˆm ˆ`Gk ZZ ˆewk cwigvY mvjwdDwiK ‰wmW eÅenvi 
KiGe| myZivs eÅen†Z mvjwdDwiK ‰wmGWi cwigvY «¼viv ˆKvGbv 
ˆ`Gki wkÍ ̧ˆÞGò D®²wZ cwigvc Kiv hvq| 

cÉk²17  

 i) PzGbi cvwb + jNy mvjwdDwiK ‰wmW ? 

 ii) cUvwkqvg AvGqvWvBW + Mvp mvjwdDwiK ‰wmW ? 

 iii) wPwb + Mvp mvjwdDwiK ‰wmW ? wkLbdj-5 
K. Iwjqvg Kx? 1 
L. SO3 ‰i mvG^ cvwb ˆhvM Kiv nq bv ˆKb? 2 
M. DóxcGKi wewKÌqvàGjv mÁ·®² KGiv| 3 
N. DóxcGKi wewKÌqvàGjvGZ ˆh cwieZÆb mvwaZ nq ˆmàGjv 

ˆhŒwÚKfvGe weGkÏlY KGiv| 4 

17 bs cÉGk²i Dîi 

K  H2S2O7 ˆK Iwjqvg ejv nq| 

L  SO3 ‰i mvG^ cvwbi wewKÌqv AZÅ¯¦ ZvGcvrcv`x| ‰GZ cÉPzi 
Zvc wbMÆZ nq| ‰KviGY mvjdvi UÇvBAÝvBW (SO3) cvwbGZ ˆhvM 
KiGj ‰wmW evÓ· m†wÓ¡ nq| dGj ‰wU KviLvbvi cwiGekGK `ƒwlZ 
KGi ‰B evÓ·GK Zij Kiv ‰es wbq¯¨Y Kiv KÓ¡Ki| ‰RbÅ SO3 
ˆK 98% H2SO4 `ËeGYi gvGS PvwjZ KGi aƒgvqgvb mvjwdDwiK 
‰wmW Drc®² nq| ‰i msGKZ nGjv H2S2O7| cGi ‰i mvG^ 
cÉGqvRb gZ cvwb ˆhvM KGi H2SO4 cÉÕ§Z Kiv nq| 

M  DóxcGKi wewKÌqvòq wbGP DGÍÏL Kiv nGjv 

PzGbi cvwb ev KÅvjwmqvg nvBGWÈvÝvBW, jNy H2SO4 ‰i mvG^ 
wewKÌqv KGi CaSO4 I cvwb Drc®² KGi| 
 Ca(OH)2 + H2SO4 (ii)  CaSO4(aq) + 2H2O 

     PzGbi cvwb 

‰B wewKÌqvGZ H2SO4, ‰wmW wnmvGe KvR KGiGQ| 

(ii)    KI + H2SO4(conc.) 


 2KHSO4(aq) + 2HI(g) 

     cUvwkqvg  
    AvGqvWvBW 

2HI + H2SO4(conc.) 


 I2(g) + 2H2O(l) + SO2(g) 

‰LvGb, H2SO4 RviK wnmvGe KvR KGiGQ| 
(iii) C12H22O11(s) + 11H2SO4(conc)  12C(s) + 11H2O. H2SO4(l) 

         wPwb 
‰LvGb, H2SO4 wbi‚̀ K wnmvGe KvR KGiGQ| 

N  DóxcGKi (i) bs wewKÌqvwU nGœQ cÉkgb wewKÌqv| ‰B wewKÌqvq 

PzGbi cvwb Ca(OH)2 ˆNvjv AeÕ©vq AvGQ| hLb H2SO4 ˆhvM Kiv 

nGjv ZLb CaSO4 ŠZwi nq hv Ë̀eGY AvqwbZ AeÕ©vq ^vGK| dGj 

PzGbi cvwb ˆNvjv ˆ^GK cwiÓ•vi nGq hvq| 

(ii) bs wewKÌqvwUGZ H2SO4 RviK wnmvGe KvR KGiGQ| ‰B 

wewKÌqvGZ cÉ^g avGc HI Drc®² nq, hv cieZÆxGZ H2SO4 KZ‡ÆK 

RvwiZ nGq AvGqvwWb (I2) I mvjdvi WvBAÝvBW (SO2) Drc®² 

KGi| ‰B wewKÌqvi cvò nGZ ˆeàwb eGYÆi AvGqvwWb evÓ· ˆei nq| 

(iii) bs wewKÌqvGZ H2SO4 wbi‚̀ K wnmvGe KvR KGiGQ| ‰GZ wPwb ev 

myGKÌvR nGZ Mvp H2SO4 ‰Mvi AYy cvwb wegyÚ KGi KvGjv eGYÆi 

KveÆb Drc®² KGi| 

‰GZ cÉPzi cwigvY Zvc wbMÆZ nq| 

cÉk²18  
i. NaHCO3(s) + HNO3(aq)  NaNO3(aq) + H2O(l) + Q(g) 

ii. 2HNO3(Conc)  2B(g) + H2O(l) + [O] 

iii. H2SO4(Conc)  C(g) + H2O(l) + [O] 

iv. H2SO4(l) + P(g)  H2S2O7(l) 

wkLbdj-6 

K. BOD ‰i cƒYÆi…c Kx? 1 

L. ˆKK ŠZwiGZ ˆewKs cvDWvi eÅenvi Kiv nq ˆKb? 2 

M. DóxcGKi wewKÌqvàGjvi Q, B, C I P MÅvmàGjv KxfvGe 

‰wmW e†wÓ¡ ŠZwi KGi? eYÆbv KGiv| 3 

N. DóxcGKi wewKÌqvàGjvi Q, B, C I P MÅvmàGjv m†Ó¡ ‰wmW 

e†wÓ¡ Dw«¿` RMr I RjvkGqi Dci Kxi…c cÉfve weÕ¦vi 

KGi? weGkÏlY KGiv|  4 
18 bs cÉGk²i Dîi 

K  BOD ‰i cƒYÆi…c nGjv Biochemical Oxygen Demand|  

L  ˆmvwWqvg evB-KveÆGbU ‰es UviUvwiK ‰wmGWi ÷Ó• wgkÉY nGjv 

ˆewKs cvDWvi| cvwb ˆhvM KiGj ‰G`i gGaÅ cÉkgb wewKÌqv nq 

‰es KveÆb WvB-AÝvBW MÅvm Drc®² nq| ‰ KveÆb WvB-AÝvBW 

MÅvm gq`vGK ˆdvjvq| ˆKK Pzjvq w`Gj DîvGc KveÆb WvB-AÝvBW 

MÅvGmi Drcv`b e†w«¬ I AvqZGbi mÁ·ÉmviY NGU| dGj ˆKK 

AGbK ˆdvGj ‰es big nq| ‰RbÅB ˆKK ŠZwiGZ ˆewKs cvDWvi 

eÅenvi Kiv nq|  

M  DóxcGKi wewKÌqvàGjv mÁ·ƒYÆ KGi cvB, 
i. NaHCO3(s) + HNO3(aq)  NaNO3(aq) + H2O + CO2(g)

'Q'

 

ii. 2HNO3(Conc)  2NO2

'B'

 + H2 + [O] 

iii. H2SO4(Conc)  SO2

'C'

 + H2O + [O] 

iv. H2SO4 + SO3

'P'

  H2S2O7 

myZivs Q, B, C I P MÅvm PviwU nGjv h^vKÌGg CO2, NO2, SO2 I 

SO3| ‰ mKj MÅvm gƒjZ ‰wmW e†wÓ¡i RbÅ `vqx| KveÆb 

WvBAÝvBW I bvBGUÇvGRb WvBAÝvBW MÅvm evZvGm DcwÕ©Z cvwbi 

mvG^ wewKÌqvq KveÆwbK ‰wmW (H2CO3), bvBUÇvm ‰wmW (HNO2) I 

bvBwUÇK ‰wmW (HNO3) Drc®² KGi| 
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 CO2 + H2O  H2CO3 

 2NO2 + H2O  HNO2 + HNO3 

bvBUÇvm ‰wmW AZÅ¯¦ ÞYÕ©vqx| ‰wU evZvGmi AwÝGRb «¼viv 

cybivq RvwiZ nGq bvBwUÇK ‰wmGW cwiYZ nq| 

Aciw`GK mvjdvi WvBAÝvBW evqygíGji cvwbi mvG^ wewKÌqvq 

mvjwdDivm ‰wmW Drc®² KGi| Avevi mvjdvi WvBAÝvBW 

evqygíGji AwÝGRb I IGRvGbi mvG^ wewKÌqv KGi mvjdvi 

UÇvBAÝvBW Drc®² KGi| Drc®² SO3 evqygíGji cvwbi mvG^ 

wewKÌqvq H2SO4 ‰wmW Drc®² KGi| 
 SO2 + H2O  H2SO3 

 SO3 + H2O  H2SO4 

DchyÆÚ ‰wmWàGjv e†wÓ¡i cvwbi mvG^ f„-c†GÓ¤ cwZZ nq hv ‰wmW 

e†wÓ¡ bvGg cwiwPZ| 

ZvB ejv hvq, Q, B, C I D MÅvmàGjv ‰wmW e†wÓ¡i RbÅ `vqx|  

N  DóxcGKi Q, B, C I P A Æ̂vr CO2, NO2, SO2 I SO3 

MÅvmàGjvi RbÅ ‰wmW e†wÓ¡ ŠZwi nq hv Dw«¿` I RjR cwiGeGki 

Dci wei…c cÉfve ˆdGj| wbGP ‰B wei…c ev ÞwZKi cÉfve eYÆbv 

Kiv nGjv: 

Dw«¿G`i Dci cÉfve: ‰wmW e†wÓ¡i KviGY gvwUi pH KGg hvq| ‰GZ 

gvwUGZ emevmiZ AYyRxeàGjv gGi hvq, dGj gvwUi DeÆiZv 

eÅvcKfvGe nËvm cvq| ‰wmW e†wÓ¡i cÉfvGe gvwUi wewf®² avZz ‰es 

avZe jeYàGjvi `ËeYxqZvi cwieZÆb NGU; ‰GZ Dw«¿` Zvi 

cÉGqvRbxq cywÓ¡ Dcv`vb gvwU ˆ^GK mwVKfvGe MÉnY KiGZ cvGi 

bv| ˆh KviGY MvGQi cvZv SjGm I KzuKGo hvq, mvGjvKmsGkÏlY 

cÉwKÌqv eÅvnZ nq ‰es MvGQi e†w«¬ I ˆivM cÉwZGiva ÞgZv KGg 

hvq| DGÍÏLÅ, gvwUi pH 3 AGcÞv Kg nGj ˆmLvGb Avi dmj 

Drcv`b mÁ¿e nq bv| 

RjR RxGei Dci cÉfve: ‰wmW e†wÓ¡i KviGY cvwbi pH nËvm 

cvIqvq gvGQi Lvevi dvBGUvµÏvâUb I RyGqvµÏvâUb Drcv`b nËvm 

cvq, gvGQi cÉRbb I wWg Drcv`b KGg hvq| RjvavGii cvwbi 

AÁÏZ½ Lye ˆewk nGj cvwbGZ Al2(SO4)3 m†wÓ¡ nq| KviY, H2SO4 

RjvavGii gvwUi A`ËeYxq ÞviKxq Dcv`vb Al2(SO4)3 ‰i mvG^ 

wewKÌqv KGi Al3+ m†wÓ¡ KGi| RjvkGqi Al3+ gvGQi k¼vmZ¯̈ AvKÌgY 

KGi; dGj gvQ AwÝGRb Õ¼ÍZ̧vi KviGY gviv hvq| ‰K K^vq ‰wmW 

e†wÓ¡i KviGY RjgíGji BGKvwmGÕ¡g PigfvGe eÅvnZ nq|  
 

 

 
m†Rbkxj cÉk²eÅvsK 

 
 

 Dîi msGKZmn cÉk²   

cÉk²19 

   
X I Y f„Z½GKi Dcv`vb| X I Y eüj eÅen†Z ‰es ‰G`iGK gyÚ 

AeÕ©vq cvIqv hvq bv|  wkLbdj-3 

K. dviGgG´Ÿkb KvGK eGj? 1 

L. eÅvLÅv Ki wbDwKÑqvi wewKÌqv ‰KwU ˆPBb wewKÌqv (wewKÌqvmn)|2 

M. X avZz wbÓ•vkGb PzwÍÏGZ msNwUZ wewKÌqvmgƒn ˆjGLv| 3 

N. X I Y ‰i avZz wbÓ•vkb c«¬wZ wf®² hywÚmn AvGjvPbv 

KGiv| 4 

19 bs cÉGk²i Dîi 

K  Õ¡vPÆ (Pvj, Mg, Avjy I f„ëv) ˆ^GK ˆh cÉwKÌqvq AÅvjGKvnj 

cÉÕ§Z Kiv nq ZvGK dviGgG´Ÿkb eGj| A 

L  wbDwKÑqvi wewKÌqvGZ ˆKvb ‰KwU ˆgŒGji AbyGK AbÅGKvGbv 

wbDUb «¼viv AvNvZ KiGj ev Õ¼ZtÕ¹„ZÆfvGe ˆfGã AbÅ ‰K/‰KvwaK 

cigvYyGZ i…cv¯¦wiZ nq| ˆZRwÕ˜qZv nGjv wbDwKÑqvi wdkb wewKÌqv| 

U235 ˆZ DœPkwÚi wbDUÇb «¼viv AvNvZ KiGj wdkb wewKÌqvi dGj 

30wU wewf®² ˆgŒj m†wÓ¡ nq| ‰ wewKÌqvq cÉ^Gg Sr  90 I Xe  143 

‰es 2wU wbDUÇb wbMÆZ nq| Drc®² wbDUÇb ỳwU bZzb KGi U  235 

ˆK AvNvZ KGi I Sr  90 I Xe143 ŠZwi KGi| ‰fvGe wbDwKÑqvi 

wewKÌqv PjGZ ^vGK, hZÞY chÆ¯¦ wewKÌqvi gvaÅGg ˆfGã ˆQvU cigvYy 

nevi gZ cigvYy AewkÓ¡ ^vGK|  

AZ‰e, ejv hvq wbDwKÑqvi wewKÌqv ‰KwU k†›Lj ev ˆPBb wewKÌqv| 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe| 

M  Avqib avZz wbÓ•vkGb PzÍÏxGZ msNwUZ wewKÌqvmgƒn ˆjGLv| 

N  Avqib I AÅvjywgwbqvg avZzi wbÓ•vkb c«¬wZ wf®² KviYmn 

weGkÏlY KGiv| 

cÉk²20 Kcvi Zvc I we`yÅr mycwievnx ‰es ivmvqwbKfvGe Kg 

mwKÌq nIqvq cÉK‡wZGZ ‰GK gyÚ AeÕ©vq cvIqv hvq bv| AvKwiK 

nGZ weÑÕ¡vi Kcvi Drc®² nq| DGÍÏLÅ ˆh, Kcvi jeY ejGZ 

mvaviYZ Kcvi (ii) jeYGK ˆevSvGbv nq hw`I KcvGii `ywU ˆhvRbx 

1 I 2| wkLbdj-3 

K. Zwor cÉevwnZ nGZ cvGi ‰gb c`v^ÆGK Kx eGj? 1 

L. “avZz wbÓ•vkb ‰KwU weRviY cÉwKÌqv”eÅvLÅv KGiv| 2 

M. `ËeGY DÚ avZzwUi AvqGbi DcwÕ©wZ KxfvGe kbvÚ 

KiGe mgxKiYmn eÅvLÅv KGiv| 3 

N. Drcvw`Z avZzwUGK KxfvGe ˆkvab Kiv hvq wPòmn 

weGkÏlY KGiv| 4 

20 bs cÉGk²i Dîi 

K  Zwor cÉevwnZ nGZ cvGi ‰gb c`v^ÆGK Zwor cwievnx eGj| 
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L  avZz wbÓ•vkGbi mgq avZzi Avqb BGjKUÇb MÉnY KGi avZe 

cigvYyGZ weRvwiZ nq| ˆhgb: ˆjW ev wmmv AvqGbi weRviY 

cÉwKÌqvwU wbÁ²i…c@ 

 Pb2+ + 2e–  Pb(s) 

myZivs avZz wbÓ•vkb ‰KwU weRviY cÉwKÌqv| 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe|  

M  `ËeGY Cu2+ ‰i DcwÕ©wZ KxfvGe wbYÆq KiGe? eÅvLÅv KGiv| 

N  weÐÕ¡vi Kcvi nGZ Cu wbÓ•vkb c«¬wZ eYÆbv KGiv| 

cÉk²21  

 

Al2O3 PbO ZnO 
 

DcGii 3wU AÝvBW iGqGQ| ‰G`i AvGjvGK wbGÁ²i cÉGk²i Dîi `vI :  

wkLbdj-3 

K. Al2O3 nGZ Al wbÓ•vkGb Zwor weGkÏlÅ cvGò Kx Zwor«¼vi 

eÅen†Z nq? 1 

L. Zwor weGkÏlÅ ˆKvGl KÅvG^vGW avZz mwçZ nq ˆKb ? 2 

M. DóxcGKi AÝvBWàGjvi gGaÅ ˆKvbàGjv nGZ weRviK 

c`v Æ̂ «¼viv avZy wbÓ•vkb Kiv hvq bv? eÅvLÅv Ki| 3 

N. cÉ`î avZyi AÝvBW nGZ KxfvGe avZy wbÓ•vkb Kiv hvq? 

weGkÏlY Ki| 4 

21 bs cÉGk²i Dîi 

K  Al2O3 nGZ Al wbÓ•vkGb Zwor weGkÏlÅ cvGò AÅvGbvW ‰es 

KÅvG^vW wnGmGe MÉvdvBU `´£ eÅen†Z nq| 

L  Zwor weGkÏlÅ ˆKvGl KÅvG^vGW avZz mwçZ nq, KviY 

(i) KÅvG^vGW weRviY wewKÌqv NGU| 

(ii) KÅvG^vGW avZe Avqb cÉGqvRbxq BGjKUÇb MÉnY KGi avZe 

cigvYyGZ cwiYZ nq|  

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  mwKÌq avZzGK Zvi AvKwiK nGZ KveÆb weRviY c«¬wZGZ 

wbÓ•vkb Kiv hvq bv Zv mwKÌqZv wmwiGRi AvGjvGK eÅvLÅv KGiv| 

N  Al, Pb I Zn wbÓ•vkb cÉwKÌqv eYÆbv KGiv|  

cÉk²22  
 

 
eÝvBU MÅvGjbv wRsK ˆeÐ´£ 

A B C  
wkLbdj-3 

K. wewKÌqvi nvi KvGK eGj? 1 

L. CO2 ‰es NH3 ‰i gGaÅ ˆKvbwUi eÅvcGbi nvi ˆewk ‰es 

ˆKb? 2 

M. DóxcGKi B I C  ˆ^GK KxfvGe weRviK c`v Æ̂ «¼viv avZz 

wbÓ•vkb Kiv hvq eÅvLÅv KGiv| 3 

N. DóxcGKi A ‰i wbÓ•vkb c«¬wZ eYÆbv KGiv| 4 

22 bs cÉGk²i Dîi 

K  cÉwZ ‰KK mgGq ˆKvGbv ‰KwU wewKÌqvcvGò ˆh cwigvY 

DrcvG`i Nbgvòv e†w«¬ cvq A^ev wewKÌqGKi Nbgvòv ˆh cwigvY 

nËvm cvq ZvGK wewKÌqvi nvi eGj| 

L  CO2 I NH3 ‰i gGaÅ NH3 ‰i eÅvcb nvi ˆewk| eÅvcb nvi 

c`vG^Æi fGii eMÆgƒGji eÅÕ¦vbycvwZK| A Æ̂vr fi KgGj eÅvcb nvi 

e†w«¬ cvq| CO2 ‰i AvYweK fi 44 ‰es NH3 ‰i AvYweK fi 17, 

hv CO2 AGcÞv AGbK Kg| ZvB, CO2 I NH3 ‰i gGaÅ NH3 ‰i 

eÅvcb nvi ˆewk|   

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  weRviK c`v Æ̂GK KvGR jvwMGq KxfvGe PbS I ZnS ˆ^GK avZz 

wbÓ•vkb Kiv hvq weGkÏlY KGiv| 

N  Al2O3.2H2O AvKwiKwU ˆ^GK Al avZzi wbÓ•vkb c«¬wZ eYÆbv 

KGiv| 

cÉk²23 `yBwU ˆgŒwjK c`v Æ̂ h^vKÌGg X I Y| ‰G`i gGaÅ X ‰i 

cwigvY f„-Z½GKi cÉvq AvU kZvsk| Aciw`GK Y ‰i ‰KwU 

AvKwiGKi bvg KÅvjvgvBb| wkLbdj-3 

K. AvKwiK KvGK eGj? 1 

L. avZz wbÓ•vkb ‰KwU weRviY cÉwKÌqv eÅvLÅv KGiv| 2 

M. Y ‰i wbÓ•vkb c«¬wZ eYÆbv KGiv| 3 

N. DóxcGKi ˆgŒj `yBwUi ˆKvbwUB AeÕ©v¯¦i ˆgŒj bq ˆKb? 

KviY weGkÏlY KGiv| 4 

23 bs cÉGk²i Dîi 

K  ˆh mKj LwbR ˆ^GK jvfRbKfvGe avZz wbÓ•vkb Kiv hvq 

ZvGK AvKwiK eGj|  

L  avZzmgƒn cÉK‡wZGZ AÝvBW ev jeY wnGmGe ^vGK| ‰me ˆhŒGM 

avZz KÅvUvqb wnGmGe ^vGK| ZvB avZz wbÓ•vkGbi mgq avZe Avqb 

cÉGqvRbxq BGjKUÇb MÉnY KGi Zwor wbiGcÞ avZe cigvYyGZ 

cwiYZ nq| Avgiv Rvwb BGjKUÇb MÉnY nGœQ weRviY| ZvB avZz 

wbÓ•vkb ‰KwU weRviY cÉwKÌqv| Avevi wKQy wKQy avZyGK KveÆb «¼viv 

weRvwiZ KGiI wbÓ•vkb Kiv mÁ¿e| ˆhgb 
 ZnO + C = Zn + CO  

‰GK `yfvM KGi ˆ`LvGj weRviY cÉwKÌqvwU Õ·Ó¡ nGe| 
 O2–- + C = CO + 2e 

 Zn2+ + 2e = Zn 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 
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M  Zn avZyi wbÓ•vkb c«¬wZ eYÆbv KGiv|  

N  Al I Zn ‰i gGaÅ ˆKvbwUB AeÕ©v¯¦i ˆgŒj bq Zv BGjKUÇb 

webÅvm nGZ eÅvLÅv KGiv| 

cÉk²24 Õ·kÆ c«¬wZGZ H2SO4 ‰i wkGÍv̧rcv`b Kiv nq| ‰ 

ˆÞGò ivmvqwbK wewKÌqvmgƒn nGœQ 

2SO2(g) + O2(g) 
400C500C

 HooooooooooooooooooI
cÖfveK

  2SO3(g) ...................(i) 

SO3(g) + H2O()  H2SO4 () ................................(ii) 

wkLbdj-5 

K. Õ·kÆ c«¬wZGZ mvjwdDwiK AÅvwmW Drcv`Gbi AZÅvbyK„j 

Zvcgvòv KZ? 1 

L. wPwbi gGaÅ H2SO4 XvjGj Zv KvGjv nGq hvq ˆKb? 2 

M. DcwiDÚ c«¬wZGZ mGeÆvœP cwigvY H2SO4 Drcv`Gbi 

kZÆmgƒn ˆjGLv| 3 

N. (ii) bs wewKÌqvi mvnvGhÅ H2SO4 cÉÕ§Z bv KGi SO3 ˆK 

98% H2SO4 ‰ ˆkvlY KivGbv nq ˆKb? weGkÏlY KGiv| 4 

24 bs cÉGk²i Dîi 

K  Õ·kÆ c«¬wZGZ mvjwdDwiK AÅvwmW Drcv`Gbi AZÅvbyK„j 

Zvcgvòv 450C – 550C| 

L  H2SO4 ‰KwU wbi…̀ K| wewf®² ˆhŒM nGZ ‰wU cvwb ˆei KGi 

wbGq AvGm| wPwbi gGaÅ H2SO4 XvjGj Zv wPwb nGZ cvwb ˆei KGi 

wbGq wPwbGK KveÆGb i…cv ¦̄wiZ KGi| dGj wPwb KvGjv nGq hvq| 

C12H22O11 + H2SO4 = 12C + H2SO4 +11H2O 

 wPwb                     KvGjv KveÆb 
 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe| 

M  Õ·kÆ c«¬wZGZ mGeÆvœP cwigvY H2SO4 Drcv`Gbi kZÆvejx 

eYÆbv KGiv| 

N  H2SO4 Drcv`Gbi meGPGq myweavRbK c«¬wZ weGkÏlY KGiv| 

cÉk²25 ejq cixÞvi gvaÅGg bvBGUÇU AvqGbi DcwÕ©wZ wbwøZ 

Kiv hvq| ‰B bvBGUÇU AvqGbi mg¯¼Gq MwVZ ‰wmWwU ‰KwU A‹Re 

‰wmW ‰es ‰wU kwÚkvjx RviKi…Gc KvR KGi| wkLbdj-5 

K. evZvGm kZKiv KZ fvM bvBGUÇvGRb we`Ågvb? 1 

L. H2SO4 cÉÕ§ZKiGYi mgq SO3 ˆK cvwbi mvG^ mivmwi 

ˆgkvGbv nq bv ˆKb? 2 

M. DóxcGKi DwÍÏwLZ cixÞvi gvaÅGg cÉ`î Avqb Zzwg 

KxfvGe mbvÚ KiGe, mgxKiYmn ˆjGLv| 3 

N. DóxcGKi ‰wmWwU avZz, AavZz I ˆhŒGMi mwnZ KxfvGe 

RviY wewKÌqvq AskMÉnY KGi hywÚmn DcÕ©vcb KGiv| 4 

25 bs cÉGk²i Dîi 

K  evZvGm kZKiv 78 fvM bvBGUÇvGRb we`Ågvb| 

L  mvjdvi UÇvBAÝvBW cvwbi mvG^ hyÚ nq mvjwdDwiK ‰wmW 

Drc®² KGi| 

 SO3 + H2O  H2SO4 

cvwbi cÉwZ cÉej AvKlÆGYi KviGY DcwiDÚ wewKÌqvq cÉPzi ZvGci m†wÓ¡ 

nq| ZvB SO3 ˆK mivmwi cvwbGZ Ë̀exf„Z bv KGi Mvp H2SO4 ‰ 

Ë̀exf„Z Kiv nq| ‰GZ aƒgvqgvb mvjwdDwiK ‰wmW Drc®² nq| 

 H2SO4 + SO3 = H2S2O7 

‰i mvG^ cvwbi wewKÌqvq cGi H2SO4 cÉÕ§Z Kiv nq| 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ejq cixÞv «¼viv NO3
– gƒjK mbvÚ KGiv| 

N  HNO3 ‰wmWwU RviY agÆx ‰wmW, ‰i KviY weGkÏlY KGiv| 

cÉk²26 X ‰KwU ‰wmW hvi AvYweK fi 98| ‰wmWwU wkÍ ̧ˆÞGò 

cÉÕ§Z Kiv nq| mKj ivmvqwbK Ë̀GeÅi gGaÅ meGPGq ˆewk Drcv`b 

I eÅenvi Kiv nq| wkLbdj-5 

K. msKi avZz Kx? 1 

L. ‰wmWwUi msGKZ ˆjGL AvYweK fGii mZÅZv hvPvB KGiv| 2 

M. Õ·kÆ c«¬wZGZ ‰wmWwUi Drcv`b ˆKŒkj eYÆbv KGiv| 3 

N. Iwjqvg Kx? DóxcGKi ‰wmWwU Iwjqvg Drcv`Gbi gƒj 

Dcv`vb wewKÌqvi AvGjvGK weGkÏlY KGiv| 4 

26 bs cÉGk²i Dîi 

K  MwjZ AeÕ©vq ‰KvwaK avZzGK wgwkÉZ KGi ˆh avZz ŠZwi Kiv 

nq ZvGK msKi avZz eGj|  

L  DóxcGK we`Ågvb "X" ‰wmWwU nGjv H2SO4, hvi AvYweK fi 

nGjv 98|  

H2SO4 ‰i AvYweK fGii mZÅZv hvPvB:  

‰LvGb, H ‰i AvYweK fi = 1 

ˆhGnZz H ‰i `ywU cigvYyi cvigvYweK fi = 1  2 = 2  

S ‰i cvigvYweK fi = 32  

O ‰i PviwU cigvYyi cvigvYweK fi = 4  16 = 64 

 H2SO4 ‰i AvYweK fi, = 2 + 32 + 64 = 98 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  Õ·kÆ c«¬wZGZ H2SO4 ˆhŒMwUi Drcv`b c«¬wZ eYÆbv KGiv| 

N  Iwjqvg ejGZ Kx ˆevS ‰es ‰GK ‰i gƒj Dcv`vb H2SO4 

ˆ^GK KxfvGe Drcv`b Kiv hvq wewKÌqvi mvnvGhÅ ˆ`LvI|   
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 AbykxjGbi RbÅ AviI cÉk²² 
 

cÉk²27 MGelKMY evjygq Õ©vb nGZ AÅvjywgwbqvGgi ‰es KcvGii 

AvKwiK ˆcj| Õ©vbwUGZ AbÅvbÅ Ac Ë̀eÅ wQj bv| wkLbdj-3 

K. eËvm Kx? 1 

L. H2SO4‰KwU RviK c`v^Æ eÅvLÅv KGiv| 2 

M. DóxcGKi ˆKvb Dcv`vGbi mg®¼Gq avZzgj ŠZwi mÁ¿e Zv 

eÅvLÅv KGiv|  3 

N. DóxcGKi cÉ^g AvKwiK ˆ^GK AÅvjywgbv ˆcGZ Kx Kx 

c`GÞc wbGZ nGe? weGkÏlY KGiv|  4 

cÉk²28 Zwor weGkÏlÅ ˆKvGl nvBGWÈvGKÑvwiK ‰wmW wgwkÉZ cvwbi 

ˆfZi Zwor Pvjbv KiGj AYyàGjv ˆfGO bZzb c`vG^Æi m†wÓ¡ nq| 

Avevi, 'X avZzi ˆKÑvivBW jeGYi ˆfZi w`Gq Zwor Pvjbv KGi 'X' 

avZzwU wbÓ•vkb Kiv mÁ¿e| ('X' ‰i cvigvYweK msLÅv 20) 

wkLbdj-3 

K. cÉK‡wZGZ ˆjGWi cÉavb AvKwiK Kx? 1 

L. jNy H2SO4, Cu ‰i mvG^ wewKÌqv KGi bv ˆKb ? 2 

M. 'X' avZzwUi wbÓ•vkb cÉwKÌqv eYÆbv KGiv| 3 

N. DóxcGKi ‰wmW wgwkÉZ cvwbi Zwor weGkÏlGYi wKÌqv 

ˆKŒkj weGkÏlY KGiv| 4 

cÉk²29 (i) CuFeS2 

 (ii) Al2O3. 2H2O A 

wkLbdj-3  

K. Õ¼weRviY wK?  1 

L. Kcvi cvBivBUm AvKwiK nGZ Kcvi wbÓ•vkb KÓ¡Ki 

ˆKb? 2 

M. eÝvBU AvKwiK nGZ wKfvGe we÷«¬  Al2O3 cvIqv hvq-

ivmvqwbK mgxKiYmn ˆjGLv|  3 

N. (i) bs AvKwiK nGZ wKfvGe we÷«¬  Cu cvIqv hvq|  4 

cÉk²30 DchyÚ kGZÆ I ‰i ivmvqwbK wewKÌqvi mgxKiY wbÁ²i…c: 

(i)  A + H2SO4  ASO4 + H2 

(ii)  B + H2SO4  BSO4 + SO2 + H2O 

(iii)  A + BSO4  ASO4 + B 

wkLbdj-3 I 5 

K. avZy wbÓ•vkb Kx? 1 

L. ˆhŒMmgƒn cvwbGZ `Ëexf„Z nGj Zvc ˆkvwlZ ev Drc®² nq 

ˆKb? 2 

M. DóxcGKi ˆKvb mvjGdUwU cvwbi DcwÕ©wZ mbvÚKiGY 

eÅen†Z nq? Zvi cÉÕ¦ywZ eYÆbv KGiv| 3 

N. A I B bs ‰i gGaÅ ˆKvbwU AwaK mwKÌq? DóxcGKi 

AvGjvGK weGkÏlY KGiv| 4 

cÉk²31 (i) MÅvGjbv + O2(g)  avZzi AÝvBW + X(g) 

                (ii) avZzi AÝvBW + C(s)  avZz + Y(g) 

wkLbdj-3 I 7 

K. Kcvi cvBivBUGmi msGKZ ˆjGLv| 1 

L. ˆhvRbx ejGZ Kx ˆevSvq? eÅvLÅv KGiv| 2 

M. DóxcGKi avZz wbÓ•vkb ‰KwU RviY-weRviY cÉwKÌqv eÅvLÅv 

KGiv| 3 

N. X I Y MÅvm DfqwUB AvgvG`i RbÅ ÞwZKi weGkÏlY 

KGiv| 4 

cÉk²32  

 

 

 

 
‰LvGb, P, Q, R cÉPwjZ ˆgŒGji cÉZxK bGn|  wkLbdj-5 

K. wbDwKÑqvi wdkb Kx?  1 

L. weÐwPs cvDWvi w`Gq KxfvGe cvwb weGkvab Kiv hvq?  2 

M. AÁÏ R ŠZwiGZ ˆKvb c^wU myweavRbK@ wewKÌqvi mvnvGhÅ 

eÅvLÅv KGiv|  3 

N. Drc®² c`v Æ̂ R ‰KwU AÁÏ, wbi‚̀ K ‰es RviK wewKÌqvi 

mvnvGhÅ weGkÏlY KGiv|  4  

S P Q 

Re 

RviY RviY 

path-2 H2O 

+ H2O 

Acid 
+98% H2SO4 

Path-1 
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wbGRGK hvPvB Kwi 

 
 imvqb  welq ˆKvW : 1 3 7 

 

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

1. f„Z½GK mGeÆvœP cwigvGY cvIqv hvq ˆKvb 

ˆgŒj?  

 K Avqib L AÅvjywgwbqvg 

 M wmwjKb N AwÝGRb  

2. f„-MGfÆi wkjvÕ§Gc we Å̀gvb gƒjÅevb avZz ev 

AavZzGK ejv nq   

 K wkjv L AvKwiK 

 M LwbR N gÅvMgv  

3. wkjv   

 i. mvaviYZ ỳB cÉKvi 

 ii. wewf®² LwbR c`vG Æ̂i wgkÉGY MwVZ 

 iii. ‰i MwjZ i…cGK gÅvMgv eGj 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii  

 M ii I iii N i, ii I iii  

4. KÅvjvgvBb wbGPi ˆKvb avZzi AvKwiK? 

 K ˆjW L ˆmvwWqvg 

 M Avqib  N wRsK  

5. Kvmvq ˆKvb avZz ^vGK?  
 K Cu + Zn 

 L Cu + Sn 
 M Zn + Sn 

 N Cu + Cr  

6. ˆKvb avZzwU Õ¼-weRviY cÉwKÌqvi gvaÅGg 

wbÓ•vkb Kiv nq? 
 K Pb L Cu 

 M Al N Fe  

7. Kcvi avZz wbÓ•vkGb DcRvZ wnGmGe ˆKvb 

MÅvm wbMÆZ nq? 

 K SO2 L CO 

 M CO2 N SO3  
8. ˆKvbwU AÅvjywgbvi MjbvsK Kgvq?  

 K BGjKGUÇvjvBU 

 L KÌvGqvjvBU 

 M Õ•ÅvGfévi 

 N MÅvGjbv  

9. cÉK‡wZGZ ˆKvb AvKwiKwU we÷«¬ AeÕ©vq 

cvIqv hvq? 

 K AÝvBW 

 L i‚UvBj 

 M gÅvMGbUvBU 

 N Kcvi wcivBUm  

10. eÝvBGUi msGKZ ˆKvbwU? 
 K Al2O3.H2O 

 L Al2O3.2H2O 
 M Al2O3.3H2O 

 N Al2O3  

11. weMjb cÉwKÌqvq cÉvµ¦ Kcvi kZKiv KZ 

fvM we÷«¬? 
 K 90% L 98% 

 M 99% N 100%  

12. ˆPŒÁ¼K agÆ wewkÓ¡ AvKwiK ˆKvbwU?  

 i.  ˆKÌvgvBU 

 ii. DjdÌvgvBU 

 iii. i‚UvBj 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

DóxcGKi AvGjvGK 13 I 14 bs cÉGk²i Dîi 

`vI: 

PÅvjGKvmvBU ˆ^GK Kg mwKÌq ‰KwU avZz 

wbÓ•vkb Kiv nq, hvi cvigvYweK msLÅv 29| 

13. DóxcGKi avZzwUi Aci ‰KwU AvKwiK 

nGœQ@  

 K ˆngvUvBU 

 L wjGgvbvBU 

 M eÝvBU 

 N Kcvi cvBivBU  

14. DóxcGKi AvKwiK ˆ^GK avZzwU 

wbÓ•kGbi mgq ˆh MÅvm wbMÆZ nq Zvi 

bvg @ 
 K CO2 L SO2 

 M NO2 N SiO2  

15. gwiPvi agÆ ˆKvbwU? 

 K kÚ 

 L fãyi  

 M AvqiGbi ‰KwU i…cGf` 

 N KvGjv eGYÆi  

16. wMwb ˆmvbvi ˆKvb bgybvwU mGeÆvœP `†p? 

 K 18 KÅvGiU 

 L 21 KÅvGiU 

 M 22 KÅvGiU 

 N 24 KÅvGiU  

17. eËvm ŠZwiGZ ˆKvb avZy msKi eÅen†Z nq?  

 K Kvmv L wcZj 

 M BÕ·vZ N Wzivjwgb  
18. DGovRvnvGRi ewW ŠZwiGZ ˆKvbwU eÅenvi 

Kiv nq?  

 K ˆÕ¡BbGjm wÕ¡j 

 L eËvm 

 M ˆeËvé 

 N Wzivjwgb  

19. ZvgËgj ˆKvbwUGZ `Ëexf„Z nq? 

 K cvwb L ˆZj 

 M ŠRe ‰wmW N AÅvjGKvnj  

20. ˆeËvé-‰ ˆh mKj avZz we`Ågvb Zv nGjv 

 i. Kcvi 

 ii. wUb 

 iii. wRsK 

 wbGPi ˆKvbwU mwVK?    

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

21. MÅvjfvbvBwRs cÉwKÌqvq KxGmi cÉGjc ˆ`qv 

nq?  

 K wRsK 

 L Kcvi 

 M gÅvãvwbR 

 N wbGKj  

wbGPi DóxcKwU cGov ‰es 22 I 23 bs cÉGk²i 

Dîi `vI 

gxg Zvi evwoi Avwãbvq ‰KwU ˆjvnvi `í 

ˆiGL ˆ`qvi wKQyw`b ci Zv weeYÆ ˆMj| 

22. Drc®² weeYÆ c`v^ÆwUi msGKZ ˆKvbwU?   
 K Fe3O4 L Fe(OH)2 
 M Fe2O3 N Fe2O3.3H2O  

23. DóxcGKi msNwUZ cÉwKÌqvq   

 i. Avqib ‰i RviY NGUGQ 

 ii. RjxqevGÓ·i DcwÕ©wZ AvekÅK 

 iii. Fe(OH)3 gaÅeZÆx Drcv` 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii  

 M ii I iii N i, ii I iii  

24. ivevi fjKvbvBwRs cÉwKÌqvq ˆKvbwU 

eÅen†Z nq?  

 K fÅvbvwWqvg 

 L UvBGUwbqvg 

 M mvjdvi 

 N dmdivm  

25. mvjdvi eÅen†Z nq  

 i. ivevi fjKvbvBwRs KiGZ 

 ii. w`qvkjvB ŠZwiGZ 

 iii. Wzivjwgb ŠZwiGZ 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 
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 imvqb  welq ˆKvW : 1 3 7 

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

1.  

MvpxK‡Z mvMGii cvwb 
Zwor weGkÏlY
  A (KÅvG^vGW) + B 

 (AÅvGbvGW) + C ( Ë̀eGY) 
K. gÅvMGbUvBGUi msGKZ Kx? 1 
L. KveÆb weRviY ejGZ Kx ˆevS? 2 
M. DóxcGK DGÍÏwLZ wewKÌqvmgƒn eÅvLÅv KGiv| 3 
N. DóxcGKi Ë̀eGY cÉvµ¦ ˆhŒGMi avZyi c`v Æ̂GK gyÚ AeÕ©vq 

cvIqv hvq bv ‰es gyÚ AeÕ©vq ivLvI hvq bv@DwÚwU weGkÏlY 
KGiv| 4 

2. WzGevRvnvR bwUjvm cvwbi 300 wgUvi wbP w`Gq ‰KwU ‰jvKv 
w`Gq cvi nevi mgq jÞ Kiv ˆMGj ˆh, RvqMvwU SuvSvGjv MG®¬ 
cwicƒYÆ ‰es wKQy AsGk ˆhb cvwb UMeM KGi dzUGQ| DÚ cvwbi 
wKQy bgybv msMÉn Kiv nGjv ‰es ZvGZ ‰KwU AavZy ˆgŒGji 
DcwÕ©wZ jÞ Kiv ˆMGjv| ˆgŒjwUi AÝvBW meGPGq ài‚Z½cƒYÆ 
‰wmW ŠZwiGZ eÅen†Z nq|   
K. Wzivjwgb kZKiv KZ fvM AÅvjywgwbqvg ^vGK? 1  
L. avZy wbÓ•vkb RviY bv weRviY eÅvLÅv KGiv| 2  
M. AavZy ˆgŒjwUi Š`bw±`b RxeGb ivmvqwbK cÉGqvM ˆ`LvI| 3  
N. DóxcGKi ˆgŒGji evqyPvc cÉGqvGM wbÓ•vkb cÉwKÌqv weGkÏlY 

KGiv|  4  
3. Wt wdwjc&m dÌvsK I Wt ‰b&RvRyj ‰g nK LwbR c`v Æ̂ wbGq 
MGelYv Kivi mgq Zuviv Lwb ˆ^GK MÅvGjbv, PvjGKvmvBU I 
Pzbvcv^i cÉf‡wZ AvKwiK ˆcGjb| 
K. ZvgËgj Kx? 1 
L. Na avZz AGcÞv Al avZz AvGM wbÓ•vwkZ nq ˆKb? 2 
M. Z‡Zxq AvKwiKwU KxfvGe RxevYy a»sm KiGY mnvqZv KGi 

DchyÚ wewKÌqvmn Zv ˆ`LvI|  3 
N. cÉ^g `ywU AvKwiK nGZ wf®² c«¬wZGZ avZz wbÓ•vkGbi KviY 

weGkÏlY KGiv|  4 

4. Zwor weGkÏlÅ ˆKvGl nvBGWÈvGKÑvwiK ‰wmW wgwkÉZ cvwbi ˆfZi 
Zwor Pvjbv KiGj AYyàGjv ˆfGO bZzb c`vG Æ̂i m†wÓ¡ nq| Avevi, 
'X avZzi ˆKÑvivBW jeGYi ˆfZi w`Gq Zwor Pvjbv KGi 'X' avZzwU 
wbÓ•vkb Kiv mÁ¿e| ('X' ‰i cv:msLÅv 20) 

K. cÉK‡wZGZ ˆjGWi cÉavb AvKwiK Kx? 1 
L. jNy H2SO4, Cu ‰i mvG^ wewKÌqv KGi bv ˆKb ? 2 
M. 'X' avZzwUi wbÓ•vkb cÉwKÌqv eYÆbv KGiv| 3 
N. DóxcGKi ‰wmWwgwkÉZ cvwbi Zwor weGkÏlGYi wKÌqv ˆKŒkj 

weGkÏlY KGiv| 4 

5. ‘M' ‰KwU avZz| 'M' avZzi ewntÕ© kwÚÕ¦Gii BGjKUÇb 

webÅvm nGjv 
 ns2np1 ˆhLvGb n = 3  

K. gwiPvGivax BÕ·vGZi mshywÚ ˆjGLv| 1 
L. avZz cybtcÉwKÌqvRvZKiY ejGZ Kx ˆevS eÅvLÅv KGiv| 2 

M. DóxcGK DwÍÏwLZ avZzwUi AÝvBW DfagÆx AÝvBW-eÅvLÅv 

KGiv|  3 

N. DGÍÏwLZ avZzwUi we÷«¬ AÝvBW nGZ avZzwU wbÓ•vkGbi cÉwKÌqv 

eYÆbv KGiv| 4 

6.  

eÕ¦y ˆjvnv ˆKÌvwgqvg wbGKj KveÆb 
A 99% – – 1% 

B 73% 18% 7% 1% 

wkLbdj-3 I 4 

K. eËvm Kx? 1 

L. cvBGivmvjwdDwiK ‰wmW ejGZ Kx ˆevS? 2 

M. A ‰i cÉavb Dcv`vGbi wgkÉ AÝvBW nGZ KxfvGe mswkÏÓ¡ avZy 

wbÓ•kb Kiv hvq Zv eÅvLÅv KGiv| 3 

N. A ‰es B ‰i gGaÅ ˆKvbwU AwaK ˆUKmB? weGkÏlY KGiv| 4 

7. 

 

 

 

 

 

 

 

 

 
 

K. AÝvBW Kx? 1 

L. mvjwdDwiK ‰wmW ˆKvb ˆKvb ˆÞGò eÅen†Z nq? 2 

M. B ‰KwU kwÚkvjx w«¼Þvixq ‰wmW; wewKÌqvi gvaÅGg cÉgvY 

KGiv| 3 

N. A MÅvm nGZ mivmwi (iii) bs avGci mvnvGhÅ B ‰wmW Drcv`b bv 

KGi (iv) I (v) bs avGci mvnvGhÅ B ‰wmGW hvIqv nq ˆKb? 

ˆZvgvi gZvgGZi AvGjvGK weGkÏlY KGiv| 4 

8.  A3+  1s2 2s2 2p6 

 B2  1s2 2s2 2p6 3s2 3p6 

K. gÅvMgv Kx? 1 

L. fÕÃxKiY I ZvcRviGYi ỳwU cv Æ̂KÅ ˆjGLv| 2 

M. A ˆgŒjwUGK AvKwiK nGZ wbÓ•vkb ˆKŒkj eÅvLÅv KGiv|  3 

N. B ˆgŒjwU ˆ^GK AwÝ ‰wmW cÉÕ§wZi gƒjbxwZ ˆjGLv ‰es Drc®² 

AwÝ ‰wmWwU kwÚkvjx RviK eÅvLÅv KGiv|  4 

 
m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 

 

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

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

 

B ‰wmW 

A MÅvm D ‰wmW 

S 

SO2 

+ 98% H2SO4 

(i) +O2 

(ii) +O2 

(iii) (iv) 

+H2O 

+H2O 

(v) 


