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cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi  
cÉk²1  ‘M’ ˆhŒMwU cvwbGZ (H+) ŠZwi KGi| ˆhŒMwUi Rjxq 

`ËeY bxj wjUgvmGK jvj KGi| ˆhŒMwUi Rjxq `ËeGY pH ‰i gvb 
7 ‰i Kg|   wkLbdj-2 I 3 [Xv. ˆev. 2016]  

K. pH Kx? 1 
L. wfGbMviGK `yeÆj ‰wmW ejvi KviY Kx? 2 
M. DóxcGKi ˆhŒMwU ˆh ˆkÉwYi ivmvqwbK c`v Æ̂, cÉvZÅwnK 

RxeGb H ˆkÉwYi ˆhŒMmgƒGni eÅenvi wjL| 3 
N. DóxcGKi ˆhŒMwUi AceÅenvi ˆivGa Kx aiGbi c`GÞc 

ˆbIqv DwPZ? ˆZvgvi gZvgZmn weGkÏlY KGiv| 4 
1 bs cÉGk²i Dîi 

K  pH nGjv ˆKvGbv Rjxq `ËeGY nvBGWÈvGRb AvqGbi Nbgvòvi 
ˆbGMwUf jMvwi`g| 

L  kwÚkvjx ‰wmWmgƒn cvwbGZ cyGivcywi weGqvwRZ nGq nvBGWÈvGRb 
Avqb (H+) ŠZwi KGi| ZGe ŠRe ‰wmWmgƒn cvwbGZ cyGivcywi 
weGqvwRZ nq bv| wfGbMvi ‰KwU ŠRe ‰wmW| ‰ ‰wmW cvwbGZ 
AvswkK weGqvwRZ nq A^Ævr hZàGjv ‰wmGWi AYy ^vGK Zvi 
meàGjv nvBGWÈvGRb Avqb (H+) ŠZwi KGi bv| ‰ KviGY 
wfGbMviGK `yeÆj ‰wmW ejv nq| 

M  DóxcGK ‰wmW mÁ·GKÆ ejv nGqGQ| Š`bw±`b RxeGbi bvbv 
ˆÞGò ‰wmGWi eÅenvi iGqGQ| A 

AvgvG`i cvKÕ©jxGZ Lv`Å nRGgi RbÅ nvBGWÈvGKÑvwiK ‰wmW KvR 
KGi| ˆjey, ˆcqviv, Kgjv, AvGcj, AvgjwK cÉf‡wZ dGj we`Ågvb 
ŠRe AÅvwmW ˆ`Gni ÞZ wbivgGq I ˆivM cÉwZGivGa gyLÅ f„wgKv 
cvjb KGi| RjcvB, ˆcqviv cÉf‡wZ dGji AvPvi msiÞGY wfGbMvi 
ev AÅvwmwUK AÅvwmW eÅenvi Kiv nq | wewf®² Drme I AbyÓ¤vGb `B 
ev ˆevinvwb LvIqvi gvaÅGg ZvGZ ^vKv jÅvKwUK AÅvwmW nRGg 
mnvqZv KGi| ˆeKvwiGZ ˆKK, weÕ•zU ev cvDi‚wU ˆdvjvGbvi RbÅ 
ˆewKs ˆmvWv eÅenvi Kiv nq hv cvKÕ©jxi AÅvwmGWi gvòv wbq¯̈GY 
mnvqZv KGi| evmvevwoGZ AvBwc‰m PvjvGbvi RbÅ I MvwoGZ 
eÅvUvwi eÅenvi Kivi RbÅ mvjwdDwiK AÅvwmGWi cÉGqvRb nq| 
UqGjGUi RxevYy `ƒi KiGZ kwÚkvjx nvBGWÈvGKÑvwiK AÅvwmW, 
bvBwUÇK AÅvwmW I mvjwdDwiK AÅvwmW eÅenvi Kiv nq| K‡wlKvGR 
RwgGZ cÉGqvMK‡Z wewf®² ivmvqwbK mvGii gƒj Dcv`vb wnGmGe bvbv 
aiGbi AÅvwmW eÅenvi Kiv nq| 
myZivs AvgvG`i Š`bw±`b RxeGb ‰ÅvwmGWi eÅenvGii ài‚Z½ 
Acwimxg| 

N  DóxcGK ‰wmW mÁ·GKÆ ejv nGqGQ| ‰wmGWi AceÅenvi eÅwÚ 
Rxeb, cwievwiK Rxeb, mvgvwRK Rxeb, ivÓ¡Ìxq Rxeb Z^v 
gvbeRxeGbi RbÅ ÞwZKi ‰es ügwKÕ¼i…c| ZvB ‰i cÉwZKvi 
AbÕ¼xKvhÆ| Avi ‰i DGÍÏLGhvMÅ Dcvqmgƒn wbÁ²i…c : 
i.  ‰wmGWi mnRcÉvcÅZv ˆiva KiGZ nGe, ˆhb ˆKvGbv m¯¨vmx 

BGœQ KiGjB msMÉn KiGZ bv cvGi| ‰GÞGò ‰wmW 
eÅenviKvixG`i AwaK mGPZb nGZ nGe| 

ii.  ‰wmW m¯¨vGmi kvwÕ¦ wbwøZ KiGZ nGe| 
iii.  meÆÕ¦Gi wkÞvGK evaÅZvgƒjK KiGZ nGe| wkÞvi cvVÅKÌGg 

‰wmW wbGÞcGK ‰KwU gvbeZvweGivax Aciva wnGmGe wPwn×Z 
KGi ‰i wei‚G«¬ ˆRvivGjv c`GÞc MÉnY KiGZ nGe| 

iv.  ‰wmGWi fqvenZv ˆkÉwYKGÞ AvGjvPbv KiGZ nGe| ‰ welGq 
mvgvwRK AvG±`vjb MGo ˆZvjv ‰es ZvGZ mwKÌqfvGe 
AskMÉnY wbwøZ KiGZ nGe| mKjGK Abyaveb KiGZ nGe 
“‰wmW m¯̈vm ‰KwU wbK‡Ó¡Zg Aciva”| 

v.   ˆKvGbv eÅwÚ ‰wmW m¯¨vGmi wkKvi nGj ZvrÞwYK AvKÌv¯¦ 
Õ©vGb h^vmÁ¿e cvwb XvjGZ nGe ˆhb ‰wmWwU jNy ˆ^GK 
jNyZi nGq hvq| dGj Kg ÞwZmvab nGe| 

‰K K^vq Avgiv ˆkÉwYKÞ ˆ^GK ÷i‚ KGi meÆò ‰wmW AceÅenvGii 
fqvenZv mÁ·wKÆZ RbgZ MGo ZzGj Zv ˆiva KiGZ cvwi| 

cÉk²2  ‰wmGWi bvg ÷bGj Avgiv fGq KwÁ·Z nGq DwV| KviY 

eZÆgvGb ‰i AceÅenvi AvgvG`i gGb fGqi mçvi nGqGQ| wK §̄ 
cÉvZÅwnK RxeGb ‰wmGWi AGbK cÉGqvRbxqZv iGqGQ|  

 wkLbdj-5 [w`. ˆev. 2016] 
K. Uz^GcÕ¡ Kx? 1 
L. wbG`ÆkK ejGZ Kx ˆevSvq? 2 
M. Lv`Å nRGg DóxcGK DwÍÏwLZ ˆhŒGMi f„wgKv eÅvLÅv 

KGiv| 3 

N. DÚ ˆhŒGMi AceÅenvi fGqi KviY weGkÏlY KGiv| 4 
2 bs cÉGk²i Dîi 

K  Uz^GcÕ¡ nGjv ‰K cÉKvi Þvixq mvevb hv ùvZ cwiÓ•viK 
wnGmGe eÅenvi Kiv nq|  

L  wbG Æ̀kK nGjv ‰gb c`v Æ̂ hv eYÆ cwieZÆGbi gvaÅGg Ë̀eGY ‰wmW ev 
ÞvGii DcwÕ©wZ wbG Æ̀k KGi| ˆhgb- wjUgvm KvMR, wg^vBj AGié, 
ˆdbjd^Åvwjb BZÅvw`| cixÞvMvGi mvaviYZ ‰wmW, ÞviK I wbiGcÞ 
Ë̀eY kbvÚKiGY wewf®² wbG Æ̀kK eÅenvi Kiv nq|  

M  DóxcGK DwÍÏwLZ ˆhŒMwU nGjv ‰wmW| cvKÕ©jxGZ Lv`Å 
nRGgi ˆÞGò ‰wmW ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
cvKÕ©jxGZ Lv`Å cwicvGK gƒj f„wgKv ivGL nvBGWÈvGKÑvwiK ‰wmW 
ev HCl| MÉnYK‡Z LvG`Åi ˆfZi ˆKvGbv AwbÓ¡Kvix eÅvKGUwiqv 
^vKGj HCl Zv ˆgGi ˆdGj| ‰B ‰wmW wbwÓ˜q ˆccwmGbvGRbGK 
mwKÌq ˆccwmGb cwiYZ KGi ‰es cvKÕ©wjGZ myÓ¤z AÁÏxq cwiGek 
m†wÓ¡ KGi| 

wbwÓ˜q ˆccwmGbvGRb HCl
 mwKÌq ˆccwmb 

‰fvGeB cvKÕ©wji AfÅ¯¦Gi ‰wmW Lv`Å nRGg f„wgKv ivGL| 

N  DóxcGKi ˆhŒMwU nGjv ‰wmW| wKQy gvivñK ‰wmW AvGQ 
ˆhàGjv gvbeG`Gni Z½GKi ÞwZmvab KGi| ‰ aiGbi ‰wmW eÅenvi 
KGi AGbK `ye†Æî gvbyGli ÞwZmvab KGi ^vGK| 
AvgvG`i kixGii ˆKv^vI ‰wmW jvMGj ˆm Õ©vb cyGo hvq I Mfxi 
ÞZ m†wÓ¡ KGi| AvgvG`i mgvGR wKQy Lvivc PwiGòi ˆjvK AvGQ 



2 cv‡Äix gva¨wgK m„Rbkxj weÁvb 

hviv wewf®² Kz-Õ¼v^Æ nvwmj Kievi RbÅ ev cÉwZGkva wbGZ ‰wmGWi 
AceÅenvi KGi ^vGK| ˆewkifvM mgq ˆ`Lv hvq AÍ̧ eqmx 
Zi‚bxG`i gyL ‰wmW ˆgGi SjGm ˆ`qv nq, hv MwnÆZ I Þgvi 
AGhvMÅ Aciva| ‰i dGj ˆ`Lv hvGœQ, ˆh ‰wmW-m¯¨vGmi KviGY 
AGbK mÁ¿vebvgq I ˆgavex Qvòxi covGjLv e®¬ nGq hvGœQ| M†neaƒ 
‰i wkKvi nGj cwievGi ˆbGg AvGm AKÍ¸bxq ỳtL| 
AvGjvPbv ˆ^GK ˆ`Lv hvGœQ, ‰wmW m¯̈vmxG`i ‰wmGWi AceÅenvGii 
KviGY cvwievwiK, mvgvwRK I RvZxq RxeGb cvkvcvwk eÅwÚRxeGbI 
ˆNvi wechÆq ˆbGg AvGm| ZvB ejv hvq, ‰wmGWi AceÅenvi fGqi 
KviY| 

cÉk²3  jÅveGiUwiGZ Škjx ‰KwU weKvGi wKQy cwigvY ˆmvwWqvg 

nvBGWÈvÝvBW wbGq ZvGZ ‰KwU jvj wjUgvm KvMR WzweGq w`Gj 
KvMRwU bxj eYÆ aviY KiGjv| ‰ici ˆm WÈcvGii mvnvGhÅ weKvGi 
AÍ¸ AÍ¸ KGi nvBGWÈvGKÑvwiK ‰wmW ˆhvM Kij| wK §̄ cieZÆxGZ 
wjUgvm KvMGRi is Avi cwieZÆb nGjv bv|   

 wkLbdj-7 I 13 [Kz. ˆev. 2016] 
K. gvbeG`Gni agwbi iGÚi pH ‰i gvb KZ? 1 
L. KvGeÆvwbK ‰wmW ŠRe ‰wmW bv nGjI ‰wU ‰KwU `yeÆj 

‰wmW@ eÅvLÅv KGiv| 2 
M. Škjx cÉ^Gg weKvGi ˆh ˆhŒM ˆiGLwQj Zvi ŠewkÓ¡Å eÅvLÅv 

KGiv| 3 
N. DóxcGK Drc®² ˆhŒM wkÍ-̧KviLvbvi wewf®² KvGRi RbÅ 

AcwinvhÆ@ ˆZvgvi gZvgZ `vI| 4 
3 bs cÉGk²i Dîi 

K  gvbeG`Gni agwbi iÚi pH nGjv cÉvq 7.4| 

L  `yeÆj ‰wmWmgƒn Rjxq Ë̀eGY cyGivcywifvGe weGqvwRZ nq bv 
‰es Kg H+ Avqb cÉ`vb KGi | 
cvwbGZ KveÆb WvBAÝvBW Ë̀exf„Z nGq KvGeÆvwbK ‰wmW ev H2CO3 
‰wmW ŠZwi nq| ‰i MVGb KveÆwÝwjK MÉ‚c ^vGK, hv ‰GK cvwbGZ 
AvqwbZ nGZ ˆ`q bv, eis `ËeGY Avjv`v nGq hvq| dGj chÆvµ¦ H+ 
Avqb cÉ`vb Kiv mÁ¿e nq bv| ‰ KviGYB KvGeÆvwbK ‰wmW ŠRe 
‰wmW bv nGqI `yeÆj ‰wmW| 

M  DóxcGK Škjx cÉ^Gg weKvGi ˆh ˆhŒM ˆiGLwQj Zv nGjv 
ˆmvwWqvg nvBGWÈvÝvBW, hv ‰KwU Þvi| wbGP ÞvGii ŠewkÓ¡ÅàGjv 

ˆ`Iqv nGjv 
i. ‰wU jvj wjUgvmGK bxj KGi| 
ii. ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| 
iii. ‰iv cvwbGZ `ËeYxq| Rjxq `ËeGY weGqvwRZ nGq OH– Avqb 

cÉ`vb KGi| 
iv. ˆZj ev PweÆi mvG^ wewKÌqv KGi mvevb Drc®² nq| 
v. Õ·GkÆ mKj Þvi wcwœQj Abyf„Z nq| 

N  DóxcGK Drc®² NaCl ˆhŒMwU jeY, hv ˆmvwWqvg 
nvBGWÈvÝvBGWi (NaOH) mvG^ nvBGWÈvGKÑvwiK ‰wmW (HCl) ‰i 
wewKÌqvi dGj Drc®² nq| wewKÌqvwU wbÁ²i…c: 
 NaOH + HCl  NaCl + H2O 

Drc®² NaCl jeYwU wkÍ-̧KviLvbvi wewf®² KvGRi RbÅ AcwinvhÆ 

eGj Avwg gGb Kwi| jeY wewf®² KvGR eÅenvi nGq ^vGK 
i. Pvgov wkGÍ̧ Pvgovi UÅvwbs KiGZ jeY eÅen†Z nq| 
ii. gvLb I cwbGii wkGÍv̧rcv`b KiGZ ‰wU eÅen†Z nq| 

iii. Kvco KuvPvi ˆmvWv I Lvevi ˆmvWv ŠZwii gƒj DcKiY wnGmGe 
eÅen†Z nq| 

iv. ˆmvwWqvg nvBGWvÝvBGWi Zwor weGkÏlGY eÅen†Z nq| 

v. wkÍ-̧KviLvbvq cÉfveK wnGmGe eÅen†Z nq| ˆhgb ZzuGZ, 
gviwKDwiK ‰wmW (HgSO4), wmjfvi mvjGdU (HgSO4) BZÅvw`| 

vi. ˆUÝUvBj I is ŠZwii KviLvbvq is wdÝ Kivi KvGR 
cÉGqvRb nq| 

vii. avZz we÷«¬KiGYI jeGYi cÉGqvRb| 

viii. ivevi cÉÕ§wZGZ iveviGK jÅvGUÝ ˆ^GK Avjv`v Kiv nq jeY 
eÅenvi KGi| 

ix. Jla KviLvbvq wewf®² Jla ŠZwiGZ jeY eÅen†Z nq| 

x. wWUviGR´Ÿ ŠZwiGZ wdjvi wnGmGe jeY AZÅvekÅK| 
myZivs, wkÍ-̧KviLvbvi wewf®² KvGRi RbÅ jeY AcwinvhÆ eGj Avwg 
gGb Kwi| 

cÉk²4   Mg(OH)2 HCl     NH4NO3 CuSO4 NaCl   

       PvUÆ-A            PvUÆ-B 
 wkLbdj-5 I 11 [wm. ˆev. 2016] 

K. `yeÆj ‰wmW Kx? 1 
L. gvwUi pH Rvbv Ri‚ix ˆKb? 2 
M. cwicvGK PvUÆ-A-‰i c`v Æ̂àGjvi KvhÆKvwiZv eÅvLÅv 

KGiv| 3 
N. Š`bw±`b RxeGb PvUÆ-B ‰i c`v Æ̂àGjvi f„wgKv weGkÏlY 

KGiv| 4 
4 bs cÉGk²i Dîi 

K  ˆhme ‰wmW Rjxq `ËeGY AvswkK weGqvwRZ nq ˆmàGjvB `yeÆj 
‰wmW| 

L  pH «¼viv ˆKvGbv Ë̀eGYi ‰wmW ev ÞvGii gvòv wbYÆq Kiv hvq| 
gvwUi Õ¼vfvweK pH nGjv 4-8| me pH-‰i gvwUGZ me dmj fvGjv 
R¯Ãvq bv| ˆhme dmj AÁÏxq gvwUGZ RG¯Ã ˆmàGjv Þvi gvwU mnÅ 
KiGZ cvGi bv| Avevi Þvixq gvwUGZ R¯ÃvGbv dmj AÁÏZv mnÅ 
KiGZ cvGi bv| ZvB dmj mwVKfvGe Drcv`Gbi RbÅ gvwUi pH 

gvb Rvbv Ri‚ix| 

M  DóxcGKi PvUÆ A-ˆZ ^vKv Mg(OH)2 nGjv Þvi, Avi HCl nGjv 
‰wmW| cvKÕ©jxGZ Lv`Å cwicvK ev nRGg ‰ ỳwU eÕ§iB f„wgKv 
iGqGQ| 
cvKÕ©jxGZ Lv`Å nRg Kivi RbÅ cÉGqvRb nvBGWÈvGKÑvwiK ‰wmW ev 
HCl| ˆKvGbv KviGY hw` ‰B ‰wmGWi gvòv ˆeGo hvq, ZLb H 
AeÕ©vGK cvKÕ©wji ‰wmwWwU ejv nq| cvKÕ©wjGZ bvbv KviGY 
‰wmGWi cwigvY ˆeGo ˆhGZ cvGi, hvi gGaÅ AbÅZg nGjv 
Lv`Å Ë̀eÅ| gƒjZ AwZwiÚ ˆcÉvwUb mg†«¬ Lvevi ˆLGj cvKÕ©wjGZ 
‰wmGWi cwigvY ˆeGo hvq| ‰wmwWwU ˆeGo ˆMGj ˆcGU eÅ^v Abyf„Z 
nq| ‰GÞGò ‰´ŸvwmW RvZxq Jla ˆLGj mydj cvIqv hvq| ˆKbbv 
‰´ŸvwmW AvmGj gÅvMGbwmqvg nvBGWÈvÝvBW ev Mg(OH)2 bvGgi 
Þvi| ‰B Þvi ‰wmwWwU wbwÓ˜q KGi jeY I cvwb Drc®² KGi| 
wewKÌqvwU wbÁ²i…c: 

2HCl + Mg (OH)2  MgCl2 + 2H2O 

‰fvGeB DóxcGKi PvUÆ A-ˆZ ^vKv HCl I Mg(OH)2 cwicvGK 
f„wgKv ivGL|  
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N  DóxcGKi PvUÆ B ‰i c`v Æ̂àGjv nGjv NH4NO3, CuSO4 I 
NaCl| ivmvqwbKfvGe ‰ c`v Æ̂àGjv nGjv jeY| cÉvZÅwnK RxeGb 

jeGYi eÅenvi wbGP AvGjvPbv Kiv nGjv 
Avgiv Lvevi wnmvGe jeY eÅenvi Kwi hv ZiKvwii Õ¼v` evwoGq 
ˆ`q| cvDi‚wU, AvPvi, PvbvPzi ŠZixGZ jeY eÅenvi Kiv nq| Kvco 
KvPvi RbÅ ˆh ˆmvWv eÅenvi Kwi Zv gƒjZ ˆmvwWqvg KveÆGbGUi 
jeY| RxevYybvkK wnmvGe jeY eÅenvi Kiv nq| K‡wl RwgGZ 
gvwUi ‰wmwWwU wbwÓ˜q KiGZ jeY eÅenvi Kiv nq| Avevi Avgiv 
gvwUi DeÆiZv e†w«¬i RbÅ ˆh mvi eÅenvi Kwi, ZvG`i ˆewki fvMB 
jeY| K‡wlRwgi fvBivm I eÅvKGUwiqv cÉwZGivGa jeY LyeB 
KvhÆKix| Pvgov wkGÍ̧ Pvgovi UÅvwbs KiGZ, gvLb I cwbGii 
wkGÍ̧vrcv`Gb jeY AcwinvhÆ| ZvQvov ˆUÝUvBj I is ŠZixi 
KviLvbvq is wdÝ Kivi KvGR jeY AcwinvhÆ|  
DcGii AvGjvPbv nGZ ˆ`Lv hvq AvgvG`i cÉvZÅwnK RxeGb jeGYi 
eüj eÅenvi cÉPwjZ| 

cÉk²5  wbGPi ivmvqwbK wewKÌqvwU jÞ Ki ‰es cÉk²àGjvi Dîi v̀I: 
NaHCO3 + HCl   wkLbdj-5 I 11 [h. ˆev. 2016] 

K. NaHCO3 Kx RvZxq c`v Æ̂? 1 
L. CuSO4.5H2O ˆK jeY ejv nq ˆKb? 2 
M. nRGg wewKÌqK c`v^ÆàGjvi f„wgKv eÅvLÅv KGiv| 3 
N. Š`bw±`b RxeGb Drc®² c`v^ÆàGjvi ài‚Z½ weGkÏlY KGiv|4 

5 bs cÉGk²i Dîi 
K  NaHCO3 ev ˆewKs ˆmvWv nGjv jeY wK §̄ ‰i Rjxq Ë̀eY 
‰wmGWi gGZv wKÌqv KGi|  

L  CuSO4.5H2O-ˆK jeY ejv nq| KviY ‰wU mvjwdDwiK 
‰wmGWi nvBGWÈvGRb ÞviK Cu(OH)2 ‰i avZe Ask «¼viv 
cÉwZÕ©vcGbi gvaÅGg ŠZwi| ‰wU wjUgvm ˆccvGii eGYÆi ˆKvGbv 
cwieZÆb KGi bv| 

M  DóxcGKi wewKÌqvq wewKÌqK c`v Æ̂mgƒn nGjv ˆmvwWqvg 
evBKvGeÆvGbU (NaHCO3) ‰es nvBGWÈvGKÑvwiK ‰wmW (HCl)| nRGg 
‰ c`v^ÆàGjvi f„wgKv wbGP eÅvLÅv Kiv nGjv@ 
Lvevi nRg Kivi RbÅ AvgvG`i cvKÕ©wjGZ wbw`ÆÓ¡ gvòvq 
nvBGWÈvGKÑvwiK ‰wmGWi cÉGqvRb| ‰ gvòvi ˆniGdi nGj AvgvG`i 
e`nRg nq ev Lvevi nRGg Amyweav nq| Avevi NaHCO3 ev Lvevi 
ˆmvWv ‰KwU jeY| wK §̄ ‰i Rjxq `ËeY wKQyUv ‰wmwWK| ˆKvgj 
cvbxq ŠZwiGZ ‰wU eÅenvi Kiv nq| ZvB ˆKvgj cvbxq wKQyUv 
‰wmwWK nq| ‰RbÅB ài‚cvK Lvevi ci ˆKvgj cvbxq Z^v 
NaHCO3 nRGg mvnvhÅ KGi| 
‰fvGeB HCl  I NaHCO3 nRGg f„wgKv cvjb KGi|  
N  DóxcGKi wewKÌqvwU mÁ·®² KiGj Drc®² c`v Æ̂ wnGmGe ˆmvwWqvg 
ˆKÑvivBW (NaCl), cvwb (H2O) ‰es KveÆb WvBAÝvBW (CO2) 
cvIqv hvq| Š`bw±`b RxeGb ‰B wZbwU c`vG^Æi ài‚Z½ Acwimxg| A 

AvgvG`i LvG`Å jeGYi eÅenvi AvekÅK| jeY Qvov myÕ¼v`y Lvevi 
AKÍ¸bxq| wewf®² aiGbi ZwiZiKvwi, cvDi‚wU, AvPvi, PvbvPzi 
cÉf‡wZi Õ¼v` e†w«¬GZ NaCl jeY eÅen†Z nq| 
Drc®² c`v Æ̂àGjvi gGaÅ ^vKv CO2 ˆKK ev cvDi‚wUGK dzwjGq 
ZzjGZ, ˆmvWv IqvUvi ŠZwiGZ, Kvco cwiÓ•viK Na2CO3. 10H2O 
cÉÕ§wZGZ ‰es ÷Ó• ev Zij CO2 kxZjKviKi…Gc cÉPzi cwigvGY 
eÅen†Z nq| AbÅvbÅ Drcv` cvwb RxebaviGYi ‰KwU AZÅvekÅKxq 

Dcv`vb wnGmGe KvR KGi| Avgiv mKvjGejv Nyg ˆ^GK IGV nvZ-
gyL ˆavqv ˆ^GK ÷i‚ KGi ˆMvmj, iv®²v Kvco cwiÓ•vi Kiv ‰es 
mGeÆvcwi LvIqvi RbÅ cvwb eÅenvi Kwi| 
myZivs Š`bw±`b RxeGb DóxcGKi wewKÌqvwU ˆ^GK Drc®² c`v Æ̂àGjv 
AZÅ¯¦ ài‚Z½cƒYÆ| 

cÉk²6  

 
 
 
 
 
 

  wkLbdj-2 I 7  [Xv. ˆev.-2015] 
K. ˆewKs ˆmvWvi msGKZ Kx? 1 
L. MÅvwÕ¡ÈGKi eÅv^vq Avgiv ‰´ŸvwmW LvB ˆKb? 2 
M. B weKvGi iwÞZ ˆhŒGMi ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. A weKvGi iwÞZ ˆhŒMwU eÅenvGi AvgvG`i hG^Ó¡ 

mZKÆZv I mveavbZv AejÁ¼b Kiv cÉGqvRb ‰i KviY 
weGkÏlY KGiv| 4 

6 bs cÉGk²i Dîi 

K  ˆewKs ˆmvWvi msGKZ nGjv- NaHCO3|  A 

L  cvKÕ©jxGZ AwZwiÚ nvBGWÈvGKÑvwiK ‰wmW ŠZwi nGj MÅvwÕ¡ÈGKi 
eÅ^v Abyf„Z nq| ‰gZveÕ©vq Avgiv ‰´ŸvwmW LvB| ‰´ŸvwmW nGjv 
gÅvMGbwmqvg nvBGWÈvÝvBW I AÅvjywgwbqvg nvBGWÈvÝvBW bvgK ÞvGii 
wgkÉY| ‰iv cvKÕ©jxi AwZwiÚ nvBGWÈvGKÑvwiK ‰wmGWi mvG^ wewKÌqv 
KGi ‰GK wbwÓ˜q KGi ‰es MÅvwÕ¡ÈGKi eÅ^v Dckg KGi| A 

M  ‘B’ weKvGi iwÞZ ˆhŒGMi Rjxq Ë̀eY jvj wjUgvmGK bxj KGi|  

A Æ̂vr B weKvGii ˆhŒMwU Þvi| ÞvGii ŠewkÓ¡àGjv wbGP ˆ`Iqv nGjv 
i. jvj wjUgvmGK bxj KGi| 
ii. ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| 
iii. ‰iv cvwbGZ Ë̀eYxq| 
iv. mvaviYZ cvwbGZ ̀ Ëexf„Z nGq nvBGWÈvwÝj Avqb (OH) Drc®² KGi| 
v. ˆZj ev PweÆi mvG^ wewKÌqv KGi mvevb Drc®² nq| 
vi. Õ·GkÆ mKj Þvi wcwœQj Abyf„Z nq| 

N  ‘A’ weKvGi iwÞZ ˆhŒMwUi Rjxq `ËeY bxj wjUgvmGK jvj 
KGi| myZivs ˆhŒMwU ‰KwU ‰wmW| ‰wmW eÅenvGi AvgvG`i hG^Ó¡ 
mZKÆZv I mveavbZv AejÁ¼b Kiv cÉGqvRb| wbGÁ² ‰i KviY 
weGkÏlY Kiv nGjv : 

wKQy wKQy ‰wmW, weGkl KGi kwÚkvjx ‰wmWmgƒn (ˆhgb H2SO4, 

HNO3, HCl) gvbeZ½GKi RbÅ gvivñK ÞwZKi| ‰Qvov ‰wmW 
AvgvG`i AGbK cÉGqvRbxq I wbZÅeÅenvhÆ wRwbmcGòiI Þqmvab 
KGi| AvgvG`i kixGi ˆKv^vI ‰wmW jvMGj ˆmB Õ©vb cyGo hvq I 
wQ`Ë nGq hvq| ‰KBfvGe avZe c`v^Æmgƒn ‰wmGWi msÕ·GkÆ AvmGj 
ZvI Þq nGq hvq| wewf®² MGelYvi KvR ev AGbK Ri‚ix `ËeÅ 
mvgMÉx Drcv`Gb Avgiv ‰wmW eÅenvi KGi ^vwK| ‰KUz 
AmZKÆZvGZB ‰wmW ˆh KviI eo aiGbi ÞwZi KviY nGZ cvGi| 
‰gbwK gvbyl gvivI ˆhGZ cvGi| ‰RbÅB ‰wmGWi eÅenvGi 
AvgvG`i LyeB mveavb nGZ nGe| A 

bxj 

weKvi - A weKvi - B 

bxj jvj 

jvj 



4 cv‡Äix gva¨wgK m„Rbkxj weÁvb 

cÉk²7  wgGmm Bmjvg Nb Nb Pv cvb KGib| wK §̄ Lvevi wVKgZ 

Lvb bv| gkjvhyÚ I Svj, fvRvGcvov Lvevi ˆewk cQ±` KGib| 

B`vwbs Zvi ˆcGU R¾vjvGcvovmn wewf®² mgmÅv nGœQ| WvÚvi ZvGK 

‰´ŸvwmW RvZxq Jla ˆLGZ ‰es Lv`ÅvfvGmi cwieZÆb AvbGZ 

eGjb|  wkLbdj-9  [iv. ˆev.-2015] 

K. ZzuGZi msGKZ Kx? 1 

L. ˆgŒgvwQ üj dzUvGj cÉPí R¾vjv KGi ˆKb? 2 

M. WvÚvGii ˆ`qv JlawU KxfvGe wgGmm BmjvGgi mgmÅv 

`ƒi KiGe eÅvLÅv KGiv| 3 

N. wgGmm BmjvGgi Lv`ÅvfÅvGmi Kx aiGbi cwieZÆb Avbv 

cÉGqvRb eGj Zzwg gGb Ki? ˆZvgvi gZvgZ `vI| 4 
7 bs cÉGk²i Dîi 

K  ZzuGZi msGKZ nGjv- (CuSO4.5H2O)| A 

L  ˆgŒgvwQ üj dzUvGj diwgK ‰wmW, ˆgwjwUb I AÅvcvwgb bvgK 

‰wmwWK c`v Æ̂ wbtm†Z nq, hvi KviGY R¾vjv ˆcvov nq ‰es AvKÌv¯¦ 

Õ©vb dzGj hvq| A 

M  wgGmm BmjvGgi ˆcGU m†Ó¡ mgmÅvi bvg cvKÕ©jxi ‰wmwWwU| 

ˆhme cvbxq AÁÏxq Zv ˆewk gvòvq cvb KiGj ev Lvwj ˆcGU cvb 

KiGj Zv ‰wmwWwU m†wÓ¡ KGi| Pv, Kwd ev g`RvZxq cvbxqmgƒnI 

cvKÕ©jxGZ ‰wmwWwU evovq| fvRvGcvov, ˆZjhyÚ I PweÆRvZxq 

LveviI cvKÕ©jxGZ ‰wmwWwU evovq| ˆcqvR, imyb, gwiP I 

AbÅvbÅ gmjvhyÚ Lvevi, PKGjU BZÅvw` ‰wmwWwUi KviY| WvÚvi 

wgGmm BmjvgGK ‰´ŸvwmW RvZxq Jla ˆLGZ eGjb hv AvmGj 

gÅvMGbwmqvg nvBGWÈvÝvBW I AÅvjywgwbqvg nvBWÈvÝvBW bvGgi 

Þvi| ‰B Þvi ‰wmwWwU wbwÓ˜q KGi jeY I cvwb Drc®² KGi| 

wewKÌqv wbGP ˆ`Iqv nGjv@  
2HCl + Mg(OH)2  MgCl2 + 2H2O 

3HCl + Al(OH)3  AlCl3 + 3H2O 
ZvB ejv hvq, WvÚvGii ˆ`qv Jla ‰wmwWwU wbwÕ˜q Kivi gvaÅGg 

wgGmm BmjvGgi mgmÅv ƒ̀i KiGe| A 

N  ‰wmwWwUi mgmÅv ˆ^GK ˆinvB ˆcGZ nGj wgGmm BmjvgGK 

DchyÚ Lv`Å wbeÆvPb KiGZ nGe A^Ævr Zvi Lv`ÅvfÅvGmi cwieZÆb 

KiGZ nGe| ˆhgb ˆhme Lv`Å`ËeÅ ev cvbxGqi KviGY ‰wmwWwU 

nq, ˆmàGjv AwZwiÚ cwigvY MÉnY bv KGi cwiwgZ cwigvGY MÉnY 

KiGZ nGe ‰es mvgwqKfvGe H Lv`Å MÉnY ˆ^GK weiZ ^vKGZ 

nGe| wKQy wKQy Lv`Å AvGQ ˆhàGjv ÞviagÆx dGj ‰wmwWwU wbwÓ˜q 

KiGZ cvGi| ˆhgb eËKwj, cyuBkvK, MvRi, wkg, exU, ˆjUzmcvZv 

BZÅvw`| AbÅw`GK ÞviagÆx djgƒj ˆhgb wKkwgk, ˆLRyi, ˆcGc, 

wKDwi, bvmcvwZ, ZigyR, Õ¡ÈGewi ‰àGjv ZvGK ‰wmwWwU KgvGZ 

mvnvhÅ KiGe| wKQy wKQy Lv`ÅkmÅ ˆhgb Wvj, wgwÓ¡, fzëv, ˆ`qv 

avb cÉf‡wZ ‰wmwWwU KgvGZ mvnvhÅ KGi| `ya RvZxq LvevGii gGaÅ 

mqv gvLb, QvMGji `ya nGZ ŠZwi gvLb, mqv ỳa, ev`vg `ya ‰àGjv 

ÞviagÆx hv ‰wmwWwU nËvm KGi| bvbv iKg ev`vg, nvievj Pv, Av`v 

Pv ˆLGqI wZwb AwZwiÚ ‰wmW KgvGZ cvGib| ZvB ejv hvq, wgGmm 

Bmjvg hw` Zvi Lv`Å ZvwjKvq DwÍÏwLZ Lv`Å`ËeÅ ivGLb ZGe wZwb 

‰B mgmÅv ˆ^GK ˆinvB cvGeb|  A 

cÉk²8  Rjxq Ë̀eGY HCl ‰es KOH wbGÁ²vÚ wewKÌqv cÉ`kÆb KGi| 

i.  A   H+ + Cl 

ii.  B   K+ + OH   wkLbdj-1 I 7  [w`. ˆev.-2015] 

K. Pzbvcv^Gii ivmvqwbK msGKZ wjL| 1 
L. gvwUi ‰wmwWwU KxfvGe ƒ̀i Kiv hvq? 2 
M. ii bs wewKÌqvi B-‰i ŠewkÓ¡Å wjL| 3 

N. i bs wewKÌqvi A ‰KwU ‰wmW cÉGqvRbxq wewKÌqvmn 
weGkÏlY KGiv| 4 

8 bs cÉGk²i Dîi 

K  Pzbvcv^Gii ivmvqwbK msGKZ nGjv- CaCO3. A 

L  gvwUi pH mvaviYZ 4-8 nGq ^vGK| gvwUi pH 3-‰i Kg 

A^Ævr ‰wmwWK nGj gvwUi AGbK `iKvwi Dcv`vb ˆhgb 
KÅvjwmqvg (Ca), gÅvMGbwmqvg (Mg) gvwU ˆ^GK PGj hvq| dGj 
gvwUi DeÆiZv KGg hvq| ‰wmwWK gvwUi RbÅ KÅvjwmqvg I 
gÅvMGbwmqvg hyÚ mvi eÅenvi KGi pH-‰i gvb wbq¯̈Y Kiv hvq| 
‰GÞGò eüj eÅen†Z ˆhŒMàGjv nGjv Pzb (CaO), wgÍ• Ae jvBg 
[Ca(OH)2], Pzbvcv^i (CaCO3)| A 

M  ii bs wewKÌqvi B nGjv Þvi| 
i. jvj wjUgvmGK bxj KGi| 
ii. ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| 
iii. ‰iv cvwbGZ Ë̀eYxq| 
iv. mvaviYZ cvwbGZ ̀ Ëexf„Z nGq nvBGWÈvwÝj Avqb (OH) Drc®² KGi| 
v. ˆZj ev PweÆi mvG^ wewKÌqv KGi mvevb Drc®² nq| 
vi. Õ·GkÆ mKj Þvi wcwœQj Abyf„Z nq| 

N  (i) bs wewKÌqvi A ‰KwU ‰wmW| A ‰i msGKZ HCl ‰es hv 

nvBGWÈvGKÑvwiK ‰wmW bvGg cwiwPZ| ‰wU ˆh ‰KwU ‰wmW ‰i 
Õ¼cGÞ wbGÁ² cÉGqvRbxq wewKÌqvmn weGkÏlY Kiv nGjv : 
i. HCl cvwbGZ Ë̀exf„Z nevi ci cyGivcywi weGqvwRZ nGq cÉPzi 
msLÅK H+ Avqb Drc®² KGi| hv ‰wmGWi weGkl agÆ| 
HCl  H+ + Cl 
ii. HCl Rjxq `ËeGY ÞvGii mvG^ wewKÌqv KGi jeY I cvwb Drc®² 
KGi| ‰ eÅvcviwU mKj ‰wmGWi ˆÞGòB cÉGhvRÅ| 
HCl + NaOH

Þvi
  NaCl

jeY
 + H2O 

DchÆyÚ ivmvqwbK agÆàGjv ÷aygvò ‰wmWB cÉ`kÆb KGi| myZivs 
DóxcGKi (i) bs wewKÌqvi A ‰KwU ‰wmW| A 

cÉk²9  mygb Õ•zGj hvIqvi cG^ ivÕ¦vi cvGki ˆSvc ˆ^GK ‰KwU 

ˆevjZv Zvi KuvGa ‰es nvGZ üj dzwUGq ˆ`q| mygGbi üj dzUvGbv 
Õ©vGb cÉPí R¾vjv KiGZ jvMj| ‰ AeÕ©v ˆ`GL Zvi e®¬z bqb 
ˆKvgj cvbxq eÅv^v Õ©vGb w`j| ‰GZ mygb wKQyUv Õ¼wÕ¦ Abyfe 
Kij|   wkLbdj-8  [Kz. ˆev.-2015] 

K. ‰´ŸvwmW UÅveGjGUi ivmvqwbK bvg Kx? 1 
L. pH ejGZ Kx ˆevSvq? 2 
M. bqGbi ˆ`qv cvbxq mygGbi eÅv^v Õ©vGb KxfvGe Õ¼wÕ¦ ‰Gb 

w`j? eÅvLÅv KGiv| 3 
N. AwZwiÚ ˆcÉvwUb MÉnGYi ÞwZ ˆivGa DÚ cvbxq ˆKvGbv 

f„wgKv ivGL wK? gZvgZ `vI| 4 



AÁÏ, ÞviK I jeGYi eÅenvi 5 

9 bs cÉGk²i Dîi 

K  ‰´ŸvwmW UÅveGjGUi ivmvqwbK bvg nGjv- gÅvMGbwmqvg 
nvBWÈÝvBW + AÅvjywgwbqvg nvBWÈÝvBW| A 

L  ˆKvGbv ‰KwU Rjxq `ËeGYi nvBGWÈvGRb AvqGbi Nbgvòvi 
ˆbGMwUf jMvwi`gGK pH eGj| ˆKvGbv c`vG^Æi Rjxq `ËeY pH = 7 
nGj Zv wbiGcÞ, wK §̄ pH ‰i gvb 7 ‰i ˆewk nGj Zv Þvixq ‰es 
7 ‰i Kg nGj Zv AÁÏxq| A 

M  ˆgŒgvwQ üj dzUvGj diwgK ‰wmW, ˆgwjwUb I AÅvcvwgb bvgK 
‰wmwWK c`v Æ̂ wbtm†Z nq, hvi KviGY R¾vjvI ˆcvovI nq Avevi 
AvKÌv¯¦ Õ©vb dzGjI hvq| ˆhGnZz ‰me ˆÞGò R¾vjv-ˆcvovi KviY 
nGœQ ‰wmW, ZvB Avgiv ‰wmWGK wbwÓ˜q KiGZ cvGi ‰iKg gjg 
ev ˆjvkb eÅenvi KiGZ cvwi| ˆewKs ˆmvWv eÅenvi KGiI fvGjv 
dj cvIqv hvq| ˆKvgj cvbxqGZ ˆewKs ˆmvWv wgwkÉZ ^vGK eGj Zv 
ˆevjZvi Kvgo nGZ wbtm†Z ÞwZKi Dcv`vGbi mvG^ wewKÌqv KGi 
‰GK wbwÓ˜q KGi ˆ`q| ‰ KviGYB bqGbi ˆ`qv ˆKvgj cvbxq 
mygGbi eÅv^v Õ©vGb Õ¼wÕ¦ ‰Gb w`j| A 

N  DóxcGKi wewKÌqvq wewKÌqK c`v Æ̂mgƒn nGjv ˆmvwWqvg 
evBKvGeÆvGbU ev NaHCO3 ‰es nvBGWÈvGKÑvwiK ‰wmW ev HCl| 
nRGg ‰ c`v^ÆàGjvi f„wgKv wbGP eÅvLÅv Kiv nGjv@ A 
Lvevi nRg Kivi RbÅ AvgvG`i cvKÕ©wjGZ wbw`ÆÓ¡ gvòvq 
nvBGWÈvGKÑvwiK ‰wmGWi cÉGqvRb| ‰ gvòvi ˆniGdi nGj AvgvG`i 
e`nRg nq ev Lvevi nRGg Amyweav nq| gvsm, ˆcvjvI, wewiqvwb, 
fzbv wLPzwi BZÅvw` ˆewk KÅvjwi ev ˆewk ˆcÉvwUbhyÚ Lvevi ˆLGj 
cvKÕ©wjGZ ‰wmGWi cwigvY ˆeGo hvq| ‰ AeÕ©vq ˆKvgj cvbxq 
cvb KiGj ‰wmGWi gvòv KGg hvq| ˆKbbv ˆKvgj cvbxqGZ ˆewKs 
ˆmvWv ev NaHCO3 `Ëexf„Z ^vGK| NaHCO3 ev ˆmvwWqvg 
evBKvGeÆvGbU ÞviK RvZxq c`v Æ̂| ‰ ˆmvwWqvg evBKvGeÆvGbU ev 
ˆewKs ˆmvWv AwZwiÚ nvBGWÈvGKÑvwiK ‰wmGWi mvG^ wewKÌqv KGi 
wbiGcÞ c`v Æ̂ jeY ‰es cvwb Drc®² KGi| dGj cvKÕ©wjGZ 
‰wmGWi gvòv e†w«¬ ˆcGjI e`nRGgi m†wÓ¡ nq bv| ‰GÞGò 
wbÁ²wjwLZ wewKÌqvwU msNwUZ nq– 

NaHCO3 + HCl  NaCl + H2O + CO2 
myZivs AwZwiÚ ˆcÉvwUb MÉnGYi ÞwZ ˆivGa DóxcGK DGÍÏwLZ ˆKvgj 
cvbxq ài‚Z½cƒYÆ f„wgKv ivGL| A 

cÉk²10 

 
 
 
 

 
 
 

 wkLbdj-7 I 8  [P. ˆev.-2015] 
K. ˆUwej jeGYi msGKZ Kx? 1 
L. cÉkgb ejGZ Kx ˆevSvq? 2 
M. P ˆhŒMwUi ivmvqwbK ŠewkÓ¡Å eÅvLÅv KGiv| 3 

N. Š`bw±`b RxeGb DÚ ˆhŒMwU eÅenvGi mveavbZv Ri‚ix 
weGkÏlY KGiv| 4 

10 bs cÉGk²i Dîi 

K  ˆUwej jeGYi msGKZ nGjv- NaCl. A 

L  ‰wmW ‰es Þvi ev ÞviGKi wewKÌqvq jeY Drc®² nIqvGK cÉkgb 
eGj| ‰ mgqI wKQy cvwbI Drc®² nq| cÉkgb wewKÌqv wbÁ²i…c : 
NaOH + HCl  NaCl + H2O 

cÉkgb wewKÌqvq gƒjZ nvBGWÈvGRb Avqb (H+) ‰es nvBWÈwÝj 
AvqGbi (OH) gGaÅ wewKÌqv NGU| A 

M  DóxcGKi P ˆhŒMwU nGjv Þvi|  
i. jvj wjUgvmGK bxj KGi| 
ii. ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| 
iii. ‰iv cvwbGZ Ë̀eYxq| 
iv. mvaviYZ cvwbGZ ̀ Ëexf„Z nGq nvBGWÈvwÝj Avqb (OH) Drc®² KGi| 
v. ˆZj ev PweÆi mvG^ wewKÌqv KGi mvevb Drc®² nq| 
vi. Õ·GkÆ mKj Þvi wcwœQj Abyf„Z nq| 

N  Š`bw±`b RxeGb P ˆhŒM Z^v Þvi eÅenvGi mveavbx nIqv DwPZ| 
ˆgŒgvwQ ev wcucov KvgovGj ‰K cÉKvi ‰wmW wbtm†Z nq, ZvB 
R¾vjvGcvov KGi| ‰B ‰wmWGK wbwÓ˜q KiGZ ÞviagÆx ˆjvkb I gjg 
eÅenvi Kiv nq| gvwUi ‰wmwWwU ˆeGo ˆMGj Zv cÉkgb Kivi RbÅ 
Pzb, ÕÏÅvK jvBg, Pzbvcv^i ‰ mKj ÞviK eÅen†Z nq| Uz^GcÕ¡ ev Uz^ 
cvDWvi AvgvG`i wbZÅw`Gbi ‰KwU AZÅ ¦̄ cÉGqvRbxq eÕ§, hv Þvixq| 
Avevi ^vjv-evmb cwiÓ•vi Kivi RbÅ ˆh kÚ mvevb, Zij mvevb 
BZÅvw` eÅenvi Kiv nq, ˆmàGjvGZI ÞviK ^vGK| ‰gbwK Avgiv ˆh 
Kvco KvPvi mvevb eÅenvi Kwi, Zv ŠZwi Kiv nq ˆmvwWqvg 
nvBWÈÝvBW I PweÆ ˆ^GK| MÅvwÕ¡ÈGKi eÅ^v ev ‰wmwWwUi KviGY Avgiv 
ˆh ‰´ŸvwmW LvB Zv nGjv gÅvMGbwmqvg nvBWÈÝvBW I AÅvjywgwbqvg 
nvBWÈÝvBW bvGgi Þvi| ZvnGj ˆ`Lv hvGœQ ˆh, ÞviK ev ÞviKmgƒn 
AvgvG`i cÉvZÅwnK RxeGb AGbK KvGR jvGM| ZvB ‰àGjv eÅenvGi 
AvgvG`i mZKÆ ^vKGZ nGe ‰es AcPq ˆivGa mevBGK mGPZb nGZ 
nGe| ˆhgb ‰KUz ˆewk Kvco ‰KmvG^ cwiÓ•vi KiGj ˆ`Lv hvq, 
nvGZi Zvjy ˆ^GK ˆQvU ˆQvU Pvgov DGV hvq| ‰i RbÅ `vqx nGjv 
mvevGb ^vKv Þvi| ‰wmW ˆhgb gvbyGli kixGi QyoGj ÞwZ nq, 
ˆZgwb ÞviI kixGii ÞwZ KGi| ZvB Þvixq Ë̀eÅvw` wbGq KvR Kivi 
mgq nvGZ ˆgvRv I MvGq AÅvGcÉvb cGi ˆbIqv Dîg| A Æ̂vr Š`bw±`b 
RxeGb DÚ ˆhŒMwU eÅenvGi mveavbZv Ri‚ix| A 

cÉk²11 
Kjvg-A  Kjvg-B 

CaO 
NaOH 
KOH 

NH4OH 

 HgSO4 
AgSO4 

CuSO4. 5H2O 
Na2CO3. 10H2O 

 wkLbdj-7 I 11  [wm. ˆev.-2015] 
K. we÷«¬ cvwbi pH gvb KZ? 1 
L. cvDi‚wU ŠZwiGZ ˆewKs ˆmvWv eÅenvi Kiv nq ˆKb? 2 
M. A KjvgfzÚ ˆhŒMàGjvi mvaviY ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. AvgvG`i wkÍ ̧ KviLvbvq B KjvgfzÚ ˆhŒMàGjvi ài‚Z½ 

weGkÏlY KGiv| 4 
11 bs cÉGk²i Dîi 

K  we÷«¬ cvwbi pH gvb 7| A 

L  ˆewKs ˆmvWvi msGKZ nGjv NaHCO3 A^Ævr ˆmvwWqvg 
evBKveÆGbU| DîvGc ‰wU weGqvwRZ nGq KveÆb WvB-AÝvBW Drc®² 
KGi hv cvDi‚wU ˆdvjvGZ mvnvhÅ KGi| ZvB cvDi‚wU ŠZwiGZ ˆewKs 
ˆmvWv eÅenvi Kiv nq| A 

bxj is 

jvj wjUgvm 

P 
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M  DóxcGKi A KjvgfzÚ ˆhŒMàGjv nGjv Þvi| 
i. jvj wjUgvmGK bxj KGi| 
ii. ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| 
iii. ‰iv cvwbGZ Ë̀eYxq| 
iv. mvaviYZ cvwbGZ ̀ Ëexf„Z nGq nvBGWÈvwÝj Avqb (OH) Drc®² KGi| 
v. ˆZj ev PweÆi mvG^ wewKÌqv KGi mvevb Drc®² nq| 
vi. Õ·GkÆ mKj Þvi wcwœQj Abyf„Z nq| 

N  DóxcGKi B KjvgfzÚ ˆhŒMàGjvi nGjv jeY| 
iv®²v Ni ˆ^GK kyi‚ KGi wkÍ¸ KviLvbv chÆ ¦̄ Avgiv AGbK ài‚Z½cƒYÆ 
KvGR jeY eÅenvi Kwi| AvgvG`i Õ¼v` evwoGq LvIqvi DcGhvMx 
KGi ˆZvjvi RbÅ Avgiv ˆmvwWqvg ˆKÑvivBW jeY (NaCl) eÅenvi 
Kwi| Zwi-ZiKvwi QvovI AvGiv AGbK Lvevi ˆhgb– cvDi‚wU, 
AvPvi, PvbvPzi BZÅvw`GZ Lvevi jeY eÅenvi Kiv nq| LvevGii Õ¼v` 
e†w«¬i RbÅ AvGiKwU jeY ˆmvwWqvg ™ÏyUvGgU eÅenvi Kiv nq hv 
ˆUwÕ¡s mÎŸ bvGg cwiwPZ| Avevi, Avgiv Kvco KvPvi ˆh mvevb 
eÅenvi Kwi Zv nGjv gƒjZ ˆmvwWqvg wÕ¡qvGiU (C17H35COONa) 
Avi ˆmwfs ˆdvg ev ˆRGj ^vGK cUvwmqvg wÕ¡qvGiU 
(C17H35COOK)| Kvco KvPvi ˆmvWv wnGmGe Avgiv ˆh ˆmvwWqvg 
KvGeÆvGbU eÅenvi Kwi ZvI ‰KwU jeY| Avevi, RxevYybvkK 
wnGmGe Avgiv ZuyGZ ev wdUwKwi eÅenvi Kwi Zv nGjv KcvGii 
jeY| K‡wlGÞGò eÅen†Z Pzbvcv^i, AÅvGgvwbqvg bvBGUÇU, 
AÅvGgvwbqvg dmGdU, cUvwmqvg bvBGUÇU meB jeY| wkÍ̧ 
KviLvbvq, Pvgov wkGÍ̧, gvLb I cwbi ŠZwiGZ, ˆmvwWqvg 
nvBGWÈvÝvBGWi Zwor weGkÏlGY ˆmvwWqvg ˆKÑvivBW jeY eÅenvi Kiv 
nq| ZuyGZ, gviwKDwiK mvjGdU, wmjfvi mvjGdU, cÉf‡wZ jeY 
cÉfveKi…Gc eÅenvi Kiv nq| ‰Qvov ˆUÝUvBj I is ŠZwii 
KviLvbvq, ivevi cÉÕ§wZGZ, Ilya KviLvbvq jeGYi eÅenvi iGqGQ| 
wWUviGR´Ÿ ŠZwiGZI wdjvi wnGmGe jeY eÅenvi Kiv nq| A^Ævr 
AvgvG`i RxeGbi ‰gb ˆKvGbv chÆvq ˆbB ˆhLvGb cÉZÅÞ ev 
cGivÞfvGe jeGYi eÅenvi ˆbB| 

cÉk²12 RvwnG`i Ṏx KvKwj| Rvwn` cÉvqkB KvKwji evevi wbKU 

ˆ^GK ˆhŒZzGKi UvKv Avbvi RbÅ wewf®²fvGe Pvc cÉGqvM KGi| wK¯§ 
KvKwj ‰GZ ivwR bv nIqvq Rvwn` ivMvw®¼Z nGq KvKwji Dci Zij 
RvZxq c`v Æ̂ wbGÞc KGi| ‰GZ KvKwji kixi SjGm hvq ‰es 
ˆPnviv weK‡Z AvK‡wZ aviY KGi| B  wkLbdj-2 I 3 [h. ˆev.-2015] 

K. wfGbMvi Kx? 1 
L. `yeÆj ‰wmW ejGZ Kx ˆevSvq? 2 
M. DóxcGK DGÍÏwLZ Zij c`v Æ̂wUi evwYwRÅK eÅenvi eYÆbv 

KGiv| 3 
N. KvKwji RxeGbi ỳNÆUbvi cybive†wî ˆivGa KiYxq Kx? 

gZvgZ `vI| 4 
12 bs cÉGk²i Dîi 

K  AÅvwmwUK ‰wmGWi 5% Rjxq Ë̀eYGK wfGbMvi eGj|  A 

L  ˆhme ‰wmW cvwbGZ cyGivcywifvGe weGqvwRZ bv nGq 
AvswkKfvGe weGqvwRZ nq A^Ævr hZàGjv ‰wmGWi cigvYy ^vGK 
Zvi meàGjv nvBGWÈvGRb Avqb (H+) ŠZwi KGi bv, ZvG`iGK `yeÆj 
‰wmW ejv nq| mKj ŠRe ‰wmW `yeÆj ‰wmW| ˆhgb- ‰wmwUK 
‰wmW, AÝvwjK ‰wmW BZÅvw`| 

M  DóxcGK DGÍÏwLZ Zij c`v Æ̂wU nGjv ‰wmW| ‰i evwYwRÅK 
eÅenvi wbÁ²i…c : A 
i.  UqGjU cwiÓ•vGii RGbÅ ˆhme cwiÓ•viK eÅenvi Kiv nq 

ˆmàGjv ŠZwiGZ H2SO4, HNO3 I HCl eÅen†Z nq|  
ii.  ˆmŒi we`yÅr ŠZwiGZ ˆmŒi cÅvGbGji RGbÅ ev evmvevwoGZ 

AvBwc‰m PvjvGbvi RGbÅ ev MvwoGZ ˆh eÅvUvwi eÅenvi Kiv 
nq ZvGZ mvjwdDwiK ‰wmW (H2SO4) eÅen†Z nq| 

iii.  dmj Drcv`Gbi RGbÅ mvi ŠZwii AbÅZg Dcv`vb nGjv 
AÅvGgvwbqvg bvBGUÇU (NH4NO3), AÅvGgvwbqvg mvjGdU 
[(NH4)2SO4] I AÅvGgvwbqvg dmGdU [(NH4)3PO4]|  

iv. mvi KviLvbvq ‰àGjv ŠZwiGZ bvBwUÇK ‰wmW (HNO3), 
mvjwdDwiK ‰wmW (H2SO4) I dmdwiK ‰wmW (H3PO4) 
eÅen†Z nq|  

N  KvKwji RxeGbi `yNÆUbvwU nGjv ‘‰wmW wbGÞc’ ev ‰wmGWi 
AceÅenvi| 

‰wmW ˆQvovi KviGY RvwnG`i mGeÆvœP kvwÕ¦ wnGmGe g†ZzÅ`í cvIqvi 
ˆhvMÅ eGj Avwg gGb Kwi| 
‰wmW ˆQvov ‰KwU gvivñK Aciva| evsjvG`Gki AGbK ‰jvKv 
AvGQ, ˆhLvGb KGqK MÉvg RyGo nqGZv ‰KwU fvj Qvòxi m®¬vb 
cvIqv hvGe| hw` H QvòxwU KLbI ‰wmW-m¯¨vGmi wkKvi nGq 
g†ZzÅi ˆKvGj XGj cGo ev evbÆ BDwbGU weK‡Z ˆPnviv wbGq QUdU 
KGi, ZGe ˆmwU gƒjZ H cwievi, H Açj ev ˆ`Gki RbÅ AcƒiYxq 
ÞwZ| ‰wmW m¯¨vGmi KviGY ‰Kw`GK Zvi covGjLv e®¬ nGq hvq 
AbÅw`GK cwievGi ˆbGg AvGm ‰K `yweÆmn Rxeb|  
evsjvG`k bvix I wk÷ wbhÆvZb AvBb 1995 Abyhvqx ‰wmW ˆQvovi 
kvwÕ¦ hveäxeb Kviv`í ˆ^GK g†ZzÅ`í nGZ cvGi| ZvB DÚ AvBb 
Abyhvqx ‰B N†bxZ AcivGai RbÅ RvwnG`i mGeÆvœP kvwÕ¦ wnGmGe 
g†ZzÅ`í nIqv DwPZ| 

cÉk²13 2HCl + Mg(OH)2   X  + 2H2O  

 wkLbdj-9 I 11 [e. ˆev.- 2015] 
K. pH Kx? 1 
L. Þvi eÅenvGi AvgvG`i mZKÆ ^vKGZ nGe ˆKb? 2 
M. DóxcGKi wewKÌqvq mswkÏÓ¡ ‰wmWwU KxfvGe cÉkwgZ nq? 

eÅvLÅv KGiv| 3 

N. X-‰i gGZv Dcv`vbàGjv AvgvG`i RbÅ AZÅvekÅK 
gƒjÅvqb KGiv| 4 

13 bs cÉGk²i Dîi 

K  ˆKvGbv ‰KwU Rjxq Ë̀eGY nvBGWÈvGRb AvqGbi Nbgvòvi 
ˆbGMwUf jMvwi`gGK pH eGj| A 

L  ‰KUz ˆewk Kvco ‰KmvG^ cwiÓ•vi KiGj ˆ`Lv hvq, nvGZi 
Zvjy ˆ^GK ˆQvU ˆQvU Pvgov DGV hvq| ‰i RbÅ `vqx nGjv mvevGb 
^vKv Þvi| ‰wmW ˆhgb gvbyGli kixi QyoGj ÞwZ nq, ˆZgwb 
ÞviI kixGii ÞwZ KGi| ZvB Þvixq Ë̀eÅvw` wbGq KvR Kivi mgq 
nvGZ ˆgvRv I MvGq AÅvGcÉvb cGi ˆbIqv Dîg| A 

M  DóxcGK HCl nGjv ‰KwU ‰wmW hv Mg(OH)2 bvgK ÞvGii 
mvG^ wewKÌqv KGi jeY (X) I cvwb Drc®² KGi| mvaviYZ  
cvKÕ©wji ‰wmwWwUi RbÅ ˆcGUi eÅ^v nGj gÅvMGbwmqvg 
nvBWÈÝvBW Mg(OH)2 bvgK ‰´ŸvwmW ˆLGj eÅ^v ˆmGi hvq| 
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‰wmwWwUi RbÅ `vqx nvBGWÈvGKÑvwiK ‰wmGWi mvG^ gÅvMGbwmqvg 
nvBWÈÝvBGWi cÉkgb wewKÌqv NGU hvi dGj AwZwiÚ nvBGWÈvGKÑvwiK 
‰wmW wbwÓ˜q nGq hvq ‰es eÅ^v Avi ^vGK bv| wewKÌqvwU wbGP 

ˆ`LvGbv nGjv A 
2 HCl + Mg(OH)2  MgCl2 + 2H2O 

N  DóxcGKi X ˆhŒMwU nGjv gÅvMGbwmqvg ˆKÑvivBW hv ‰KwU 

jeY| jeY AvgvG`i RbÅ AZÅvekÅK| KviY  
i.  Lvevi jeGYi ivmvqwbK bvg ˆmvwWqvg ˆKÑvivBW ‰wU AvgvG`i 

LvG`Åi Õ¼v` e†w«¬ KGi Lv`ÅGK KGi ˆZvGj myÕ¼v`y| 
ii.   ˆUwÕ¡s mÎŸ bvGg cwiwPZ AvGiKwU jeY hvi ivmvqwbK bvg 

ˆmvwWqvg ™ÏyUvGgU| ‰wU ÷Ó• Lvevi ˆhgb cvDi‚wU, PvbvPzi 
cÉf†wZi Õ¼v` evwoGq ˆZvGj| 

iii.  dzU¯¦ cvwbi Zvcgvòv evovGZ NaCl eÅenvi Kiv nq| ZvQvov 
iv®²v  NGi wWGgi ˆLvmv QvovGZ, KvUv dGji eYÆ cwieZÆb ˆiva 
KiGZ, mewR ˆavqvi KvGR, mvjv` ŠZixGZ, Avjy wm«¬ KiGZ 
jeY cvwb weGkl myweav RbK| 

iv.  wewf®² ˆÞGò jeY cwiÓ•viK wnGmGeI eÅen†Z nq| ˆhgb, 
wcZj cwiÓ•viK, ŠZjvÚ `vM, ˆUweGji Dci Mig eÕ§ ivLvi 
RbÅ m†Ó¡ `vM, gwiPvi `vM, iGÚi `vM, PvGqi KvGci `vM, 
IGfb ev ˆiwdÌRvGiUGii `vM, wmsK ˆUÇGbi `vM cÉf‡wZ `ƒi 
KiGZ jeGYi eÅenvi iGqGQ| 

v.  KvcGoi njy`vfve ƒ̀i KiGZ, bvBjGbi eYÆ cwieZÆGbI jeY 
eÅen†Z nq| 

vi.  Õ¼vÕ©Å I Z½GKi hð wbGZI jeGYi eÅenvi ˆKvb AsGk Kg bq| 
ˆhgb@ jeY ùvZ cwiÓ•vi KiGZ mnvqZv KGi, ˆPvL cwiÓ•vi 
KiGZ ev ˆPvGLi ˆdvjv ˆivGa jeY cvwbi eÅenvi iGqGQ| 

‰Qvov, gvwUi ‰wmwWwU wbwÓ˜q Kivi KvGR, ˆh Pzbvcv^i eÅen†Z nq 
ZvI ‰KwU jeY| Avevi gvwUi DeÆiZv e†w«¬i RbÅ ˆh mvi eÅenvi 
KGi ^vwK ZvG`i ˆewki fvMB nGjv jeY|  
cvkvcvwk, wkÍ ̧KviLvbvq bvbv KvGR iGqGQ jeGYi hG^Ó¡ eÅenvi| 
ˆhgb Pvgov wkGÍ̧, Pvgovi UÅvwbs KiGZ, gvLb I cwbGii 
wkGÍ̧vrcv`Gb, Kvco KvPvi ˆmvWv I Lvevi ˆmvWv ŠZwiGZ, Zwor 
weGkÏlY c«¬wZGZ avZz we÷«¬ Kivi KvGR, c`vG^Æi BGjKGUÇvGµÏwUs 
KiGZ, ˆUÝUvBj wgGj is wdÝ Kivi KvGR, ivevi cÉÕ§wZGZ 
‰gbwK cÉfveK wnGmGeI iGqGQ wewf®² jeGYi eÅenvi|  

AZ‰e DcGii AvGjvPbv ˆ^GK Avgiv mnGRB ejGZ cvwi ˆh, 
Š`bw±`b RxeGb jeY ‰KwU AZÅvekÅKxq Dcv`vb| 

cÉk²14 ebÅv ˆKvgj cvbxq I dGji Rym ˆLGjB ˆcGU eÅ^v 

Abyfe KGi| ZvB ˆm WvÚvGii kiYvc®² nq| WvÚvi ZvGK DÚ cYÅ 
MÉnY ˆ^GK weiZ ^vKGZ eGj ‰es ˆewk ˆewk cvwb, ˆcuGc, 
gvki‚gmn mKj ỳa RvZxq Lvevi I kvKmewR ˆLGZ civgkÆ ˆ`q| 
  wkLbdj-5 

K. wbG`ÆkK Kx? 1 
L. cvKÕ©jxGZ nvBGWÈvGKÑvwiK ‰wmW cÉGqvRb cGo ˆKb? 2 
M. ebÅvi ˆcGU eÅ^v Abyfe Kivi KviY eÅvLÅv KGiv| 3 
N. WvÚvGii civgGkÆi ˆhŒwÚKZv wbi…cY KGiv| 4 

14 bs cÉGk²i Dîi 
K  ˆhme c`v Æ̂ ‰wmW I Þvixq gvaÅGg eYÆ cwieZÆb KGi ‰es 
`ËeYwU Þvixq bv ‰wmwWK Zv wbG Æ̀k KGi ZvivB nGjv wbG`ÆkK|  

L  cvKÕ©jxGZ AvgvG`i Lv`Å cwicvK nq| ‰RbÅ Lv`ÅGK 
Þz`ËvKvi AsGk cwiYZ Kivi `iKvi cGo| Avi ‰ KvGR 
nvBGWÈvGKÑvwiK ‰wmW ài‚Z½cƒYÆ f„wgKv cvjb KGi| ZvB AvgvG`i 
cvKÕ©jxGZ nvBGWÈvGKÑvwiK ‰wmGWi cÉGqvRb cGo|  

M  ebÅv ˆKvgj cvbxq I dGji Rym ˆLGjB ˆcGU eÅ^v Abyfe 

KGi| wbGP ‰i KviY eÅvLÅv Kiv nGjv 

AvgvG`i ˆ`Gni gyGLi jvjv nGZ ÷i‚ KGi cvKÕ©jx chÆ¯¦ meÆò 
‰KwU wbw`ÆÓ¡ pH gvb eRvq ivLGZ nq| cvKÕ©jxi pH ‰i 
Õ¼vfvweK gvb 2| wK §̄ ˆKvGbv KviGY hw` cvKÕ©jxi pH gvb 2 ‰i 
mvgvbÅ ˆniGdi (0.5) nq ZLb e`nRg mgmÅvi m†wÓ¡ nq| dGj 
ˆcGU eÅ^v Abyf„Z nq, hvGK Avgiv MÅvwÕ¡ÈGKi eÅ^v eGj ^vwK| 
ebÅvi cQ±`bxq ˆKvgj cvbxq ‰es dGji Rym ‰wmwWK cÉK‡wZi| 
‰àGjv cvb KiGj cvKÕ©jxGZ ‰wmGWi gvòv ˆeGo hvq ‰es eÅ^v 
Abyfe KGi| ZvB DÚ ˆKvgj cvbxq I dGji Rym cvb KiGj ebÅv 
ˆcGU eÅ^v Abyfe KGi|  

N  ebÅv ˆKvgj cvbxq I dGji Rym cvb KiGj ˆcGU eÅ^v Abyfe 
Kivq WvÚvGii kiYvc®² nq| WvÚvi ZvGK ZLb DÚ cYÅ cwinvGii 
civgkÆ ˆ`q ‰es ˆewk ˆewk cvwb I ˆcuGc ˆLGZ eGj| wbGP 

WvÚvGii ‰ civgGkÆi ˆhŒwÚKZv wbi…cY Kiv nGjv 

DóxcGK ebÅvi cvKÕ©jxGZ ‰wmwWwU m†wÓ¡i KviGY e`nRg nq 
‰es ˆcGU eÅ^v m†wÓ¡ nq| bvbv KviGY cvKÕ©jxGZ ‰wmGWi cwigvY 
ˆeGo ˆhGZ cvGi, hvi gGaÅ AbÅZg nGjv Lv`Å`ËeÅ| Avgiv ˆhme 
cvbxq I dGji Rym eÅenvi Kwi Zvi cÉvq meB AÁÏxq| KvGRB 
‰me cvbxq ˆewk gvòvq ˆLGj ev Lvwj ˆcGU cvb KiGj Zv ‰wmwWwU 
m†wÓ¡ KGi| dGj eÅ^v Abyfe nq| Avevi ˆek wKQy Lv`Å Ë̀eÅ AvGQ 
ˆhàGjv wKQyUv ÞviagÆxq ‰es dGj ‰wmwWwU wbwÓ˜q nGZ cvGi| 
Hme Lvevi ˆLGj Avgiv ‰wmwWwUi nvZ nGZ iÞv ˆcGZ cvwi| ‰ 
aiGbi LvG`Åi gGaÅ iGqGQ ˆewki fvM kvKmewR| ˆhgb- ˆjUzm 
cvZv, gvki‚g BZÅvw`| AbÅw`GK ÞviagÆx djgƒj, ˆhgb- wKmwgm, 
ˆLRyi, ˆcuGc, bvmcvwZ, ZigyR ‰àGjv ‰wmwWwU Kgvq| Avevi ỳa 
RvZxq Lv`Å, ˆhgb- mqv gvLb, mqv `ya, ev`vg, `ya, QvMGji `yGai 
ŠZwi gvLb BZÅvw`I ‰wmwWwU bÓ¡ KGi| ZvB WvÚvi ebÅvGK DÚ 
dGji Rym I cvbxq cwinvi KGi ˆewk ˆewk cvwb, ˆcuGc, gvki‚gmn 
mKj ỳa RvZxq Lvevi I kvK mewR ˆLGZ civgkÆ ˆ`q| 
ZvB ejv hvq, WvÚvGii civgkÆ mÁ·ƒYÆ ˆhŒwÚK wQj| 

cÉk²15 bymvBevi gvGqi ˆcGU eÅ^v nIqvq WvÚvi ZvGK wKQy cixÞv 

KiGZ eGjb| wiGcvGUÆ ˆ`Lv ˆMj Zvi cvKÕ©jxi pH 1.5 ‰es agbxi 
iGÚi pH 7.3| evmvq ˆdivi cG^ bymvBevi ˆQvU ˆevGbi RbÅ pH 5.4 
gvGbi ˆjvkb wKbGZ PvBGj ˆ`vKvbx ZvGK evœPvi RbÅ AbÅwU wbGZ 
eGjb|  wkLbdj-6 

K. AÅvGgvwbqvg dmGdU-‰i msGKZ wjL|  1 
L. kwÚkvjx I ỳeÆj ‰wmGWi gGaÅ `ywU cv^ÆKÅ wjL|  2 
M. ˆ`vKvbx ˆjvkbwU wKbGZ wbGla KGi, AbÅwU wbGZ ejvi 

KviY eÅvLÅv KGiv|  3 
N. bymvBevi gvGqi cvKÕ©jxGZ ‰es iGÚ pH-‰i gvb 

h^vh^ wK bv weGkÏlY KGiv|  4 
15 bs cÉGk²i Dîi 

K  AÅvGgvwbqvg dmGdGUi msGKZ nGjv (NH)3PO4|   
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L  kwÚkvjx I ỳeÆj ‰wmGWi gaÅKvi ỳwU cv Æ̂KÅ wbGP ˆ`Iqv nGjv : 

kwÚkvjx ‰wmW `yeÆj ‰wmW 

i. ˆhme ‰wmW cvwbGZ 

mÁ·ƒYÆfvGe weGqvwRZ nGq 

nvBGWÈvGRb Avqb H+ ŠZwi 

KGi ZvG`iGK kwÚkvjx 

‰wmW eGj|  

i. ˆhme ‰wmW cvwbGZ 

mÁ·ƒYÆfvGe weGqvwRZ bv nGq 

AvswkKfvGe weGqvwRZ nq 

A Æ̂vr, ‰wmGWi mKj AYy 

H+ Avqb ŠZwi KGi bv 

ZvG`iGK ỳeÆj ‰wmW eGj|  

ii. LwbR ‰wmWmgƒn mvaviYZ 

kwÚkvjx ‰wmW|   

ii. ŠRe ‰wmWmgƒn mvaviYZ 

ỳeÆj ‰wmW|    

M  bymvBevi gv Zvi ˆQvU ˆgGqi RbÅ ˆh ˆjvkbwU wKbGZ ˆPGqwQj 

Zvi MvGq pH ‰i gvb ˆjLv wQj 5.4| ZvB ˆ`vKvbx bymvBevi 

ˆevGbi RbÅ ‰ ˆjvkbwUi cwieGZÆ AbÅ ˆjvkb wbGZ ejGjb| 

eqÕ•G`i Z½K mvaviYZ ‰wmwWK nq ‰es ‰i pH 4 ˆ^GK 6 ‰i 

gGaÅ ^vGK| ZGe beRÁÃ ˆ`Iqv wk÷G`i Z½GKi pH 7 ‰i KvQvKvwQ 

^vGK| ZvB eoG`i RbÅ ˆhme cÉmvabx eÅen†Z nq, Zv wk÷G`i RbÅ 

cÉGhvRÅ bq| ‰GZ wk÷G`i gvivñK ÞwZ nGZ cvGi| 

‰ KviGYB ˆ`vKvbx bymvBevi gvGK 5.4 gvòvi pH mÁ·®² ˆjvkbwU 

wbGZ wbGla KGib|     

N  ‰wmW I ÞvGii gvòv mÁ·GKÆ pH gvb ˆ^GK myÕ·Ó¡ aviYv 

cvIqv hvq|  

ˆKvGbv `ËeGYi pH = 7 nGj, Zv wbiGcÞ Rjxq `ËeY nGe| ˆKvGbv 

`ËeGbi pH < 7 nGj, Zv AÁÏxq `ËeY nGe| ˆKvGbv `ËeGYi pH > 7 

nGj, Þvixq Ë̀eY nGe|  

WvÚvix cixÞvi wiGcvUÆ AbymvGi, bymvBevi gvGqi cvKÕ©jxGZ pH 

‰i gvb 5| Avgiv Rvwb, cvKÕ©jxGZ Lv`Å nRGgi RbÅ `iKvix 

pH nGjv 2| ‰B gvb 0.5 ‰i gGZv ˆniGdi nGj Zv e`nRg m†wÓ¡ 

KGi| ZvB ejv hvq, bymvBevi gvGqi cvKÕ©jxGZ ‰wmW I ÞvGii 

gvòv h^vh^ ˆbB|  

Aciw`GK, bymvBevi gvGqi agbxi iGÚ pH cvIqv ˆMj 7.3, hv 

Av`kÆ gvb (7.4) ‰i KvQvKvwQ| ZvB ejv hvq, bymvBevi gvGqi 

agwbi iGÚ ‰wmW I ÞvGii gvòv h^vh^ AvGQ| 

cÉk²16  
 

HCl ZnO NaOH 

 
  wkLbdj-1 I 7 

K. Þvi KvGK eGj? 1 

L. Þvi I ÞviGKi cv^ÆKÅ wjL| 2 

M. HCl ˆh ‰KwU ‰wmW cÉgvb KiGZ ‰i ˆKvb agÆàGjv 

cixÞv Kiv cÉGqvRb? 3 

N. ZnO ‰es NaOH ỳBwUi ÞviK nGjI Þvi bq-weGkÏlY KGiv|4 

16 bs cÉGk²i Dîi 

K  ˆh mKj ÞviK cvwbGZ mÁ·ƒYÆfvGe `ËeYxq ZvGK Þvi eGj| A 

L  Þvi I ÞviGKi gGaÅ cv^ÆKÅ nGjv@ A 

Þvi ÞviK 
i. cvwbGZ AwZgvòvq Ë̀exf„Z 

nq ‰gb avZzi AÝvBW ev 
nvBGWÈvÝvBWGK Þvi eGj| 

 
 

ii. Þvi gvòB cvwbGZ Ë̀exf„Z 
nGe| 

i. ˆhGKvGbv avZzi AÝvBW ev 
nvBGWÈvÝvBW hv ‰wmGWi mvG^ 
wewKÌqv KGi jeY I cvwb 
Drc®² KGi ZvGK ÞviK eGj| 

ii. ÞviK cvwbGZ `Ëexf„Z nGZI 
cvGi bvI nGZ cvGi| 

M  HCl ˆh ‰KwU ‰wmW Zv cÉgvY KiGZ wKQy ŠewkÓ¡ÅgƒjK cixÞv 
KiGZ nq| ˆhme agÆ cixÞv KGi wPwn×Z Kiv hvGe ˆh, 
nvBGWÈvGKÑvwiK ‰wmW ‰KwU ‰wmW, ˆmàGjv nGjv@ 
i. ‰wmWwU UK Õ¼v`hyÚ nGe| 
ii. `ËeY bxj wjUgvmGK jvj KiGe| 
iii. ‰wmW ‰i Rjxq Ë̀eGY H+ Avqb w`Ge| 
  HCl  H+ + Cl 

iv. ‰wU avZzi mvG^ wewKÌqv KGi jeY I nvBGWÈvGRb MÅvm Drc®² KiGi| 
  Zn + 2HCl  ZnCl2 + H2 

v. ‰wU ÞviGKi mvG^ wewKÌqv KGi jeY I cvwb ŠZwi KiGi| 
  NaOH + HCl  NaCl2 + H2O 

vi. ‰wmWwU KveÆGbU jeGYi mvG^ wewKÌqv KGi KveÆb WvB-AÝvBW 
Drc®² KiGe| 

  2HCl + Na2CO3  2NaCl + CO2 + H2O 

DcGii agÆàGjv cixÞv Kivi gvaÅGg wPwn×Z Kiv hvq ˆh, HCl ev 
nvBGWÈvGKÑvwiK ‰wmW ‰KwU ‰wmW| 

N  ZnO ‰KwU avZzi AÝvBW| Avevi, NaOH ‰KwU avZzi 
nvBGWÈvÝvBW| A 

avZzi AÝvBW, nvBGWÈvÝvBW I avZzi bÅvq wKÌqvkxj ˆhŒMgƒjGKi 
nvBGWÈvÝvBW hv ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb ŠZwi KGi 
ZvGK ÞviK eGj| ˆhgb: wRsK AÝvBW ‰KwU avZz wRsGKi 
AÝvBW ‰es ˆmvwWqvg nvBGWÈvÝvBW nGœQ ˆmvwWqvg avZzi 
nvBGWÈvÝvBW, DfqB ÞviK| ‰iv ‰wmGWi mvG^ wewKÌqv KGi jeY 
I cvwb ŠZwi KGi| ˆhgb 
ZnO + 2HCl  ZnCl2 + H2O 
NaOH + HCl  NaCl + H2O 
Avevi, cvwbGZ AwZgvòvq Ë̀eYxq avZe nvBGWÈvÝvBW I abvñK 
ˆhŒMgƒjGKi nvBGWÈvÝvBWGK Þvi eGj| wRsK AÝvBW avZzi 
nvBGWÈvÝvBW bq ‰es ÞvGii agÆ cÉ`kÆb KGi bv| wK §̄ ˆmvwWqvg 
nvBGWÈvÝvBW avZzi nvBGWÈvÝvBW hv ÞvGii me agÆ cÉ`kÆb KGi| ‰wU 
cvwbGZ AwZgvòvq Ë̀eYxq, Rjxq Ë̀eGY OH ˆ`q ‰es ‰wmGWi mvG^ 
wewKÌqv KGi jeY I cvwb ŠZwi KGi| ZvB NaOH ‰KwU Þvi| 
NaOH  Na+ + OH 
NaOH + HCl  NaCl + H2O 

myZivs ejv hvq ˆh, wRsK AÝvBW Þvi bq| ‰ ˆ^GK cÉgvwYZ nq 
ˆh, mKj ÞviB ÞviK wK §̄ mKj ÞviK Þvi bq| 
cÉk²17 (i) CaO + H2SO4  CaSO4 + H2O 

 (ii) CaO + H2O  A 
 (iii) SO3 + H2O  B 

 wkLbdj-1, 7 I 11  [mvgmyj nK Lvb Õ•zj ‰´£ KGjR, XvKv] 

K. pH Kx? 1 
L. ‰wmwWwUGZ ‰´ŸvwmW LvIqv nq ˆKb? 2 
M. DóxcGKi A I B RvZxq ˆhŒGMi ŠewkÓ¡Å eYÆbv KGiv| 3 
N. DóxcGKi (i) bs wewKÌqvq cÉvµ¦ 1g Drcv`KwU RvZxq 

ˆhŒGMi eÅenvi weGkÏlY KGiv| 4 
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17 bs cÉGk²i Dîi 
K  pH nGjv ˆKvGbv Rjxq `ËeGY nvBGWÈvGRb AvqGbi Nbgvòvi 
ˆbGMwUf jMvwi`g| A 
L  cvKÕ©wjGZ AwZwiÚ nvBGWÈvGKÑvwiK ‰wmW ŠZwi nGj ‰wmwWwU 
m†wÓ¡  nq| ‰´ŸvwmW nGjv gÅvMGbwmqvg nvBGWÈvÝvBW [Mg (OH)2] I 
AÅvjywgwbqvg nvBGWÈvÝvBW [Al (OH)3] bvgK ÞvGii wgkÉY| ‰iv 
cvKÕ©wji AwZwiÚ nvBGWÈvGKÑvwiK ‰wmGWi mvG^ cÉkgb wewKÌqv 
KGi ‰GK wbwÓ˜q KGi ‰es ‰wmwWwUi mgmÅv `ƒi KGi| ZvB Avgiv 
‰wmwWwUGZ ‰´ŸvwmW LvB| A 
M  CaO + H2O  Ca(OH)2 
 (A) 
 SO3 + H2O  H2SO4 
  (B) 

DchyÆÚ wewKÌqvàGjvi gvaÅGg ˆ`Lv hvq ˆh, DóxcGKi A I B nGjv 
h^vKÌGg Þvi ‰es ‰wmW| wbGÁ² ‰G`i ŠewkÓ¡Å eYÆbv Kiv nGjv@ 
Þvi mvaviYZ wcwœQjRvZxq ‰es Rjxq `ËeGY weGqvwRZ nGq  OH- 
Avqb Drc®² KGi| ‰i Rjxq `ËeY jvj wjUgvmGK bxj KGi| 
Þvixq `ËeGYi pH meÆ`v 7 AGcÞv Kg nq| cvwbGZ `ËeYxq ÞviK 
ev Þvi cvwbGZ nvBGWÈvÝvBW Avqb (OH-) Drc®² KGi| ‰wU 
‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi hv cÉkgb 
wewKÌqv bvGg cwiwPZ| ‰àGjvB ÞvGii ŠewkÓ¡Å| 
Avevi ‰wmGWi ˆhŒMàGjv bxj wjUgvm ˆccviGK jvj KGi| ‰wmW, 
ÞvGii mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| ‰wmGWi 
ˆhŒMàGjv Rjxq Ë̀eGY weGqvwRZ nGq ˆcÉvUb (H+) Avqb Drc®² KGi|  

N  DóxcGKi (i) bs wewKÌqvi cÉvµ¦ 1g Drcv`wU nGjv CaSO4 hv 
‰KwU jeY wbGÁ² ‰ RvZxq ˆhŒGMi eÅenvi weGkÏlY Kiv nGjv@ 
Lvevi jeY ev ˆmvwWqvg ˆKÑvivBW, AvgvG`i LvG`Åi Õ¼v` e†w«¬ KGi  
Lv`ÅGK myÕ¼v`y KGi ˆZvGj| ˆUwÕ¡s mÎŸ ev ˆmvwWqvg ™ÏyUvGgU ÷Ó• 
Lvevi ˆhgb cvDi‚wU, PvbvPzi cÉf‡wZi Õ¼v` evwoGq ˆZvGj| dzU¯¦ 
cvwbi Zvcgvòv evovGZ NaCl eÅenvi Kiv nq| ZvQvov iv®²vNGi 
wWGgi ˆLvmv QvovGZ, KvUv dGji eYÆ cwieZÆb ˆiva KiGZ mewR 
ˆavqvi KvGR, mvjv` ŠZwiGZ, Avjy ˆm«¬ KiGZ jeY cvwb weGkl 
myweavRbK| wewf®² ˆÞGò jeY cwiÓ•viK wnGmGeI eÅen†Z nq| 
ˆhgb, wcZj cwiÓ•viK, ŠZjvÚ `vM, ˆUweGji Dci Mig eÕ§ 
Lvevi RbÅ m†Ó¡ `vM, gwiPvi `vM, iGÚi `vM, PvGqi KvGci `vM, 
IGfb ev ˆiwdÌRvGiUGii `vM, wmsK ˆUÇi `vM cÉf‡wZ `ƒi KiGZ 
jeGYi eÅenvi iGqGQ| KvcGoi njy`vfve `ƒi KiGZ, bvBjGbi eYÆ 
cwieZÆGbI jeY eÅen†Z nq| Õ¼vÕ©Å I Z½GKi hð wbGZI jeGYi 
eÅenvi ˆKvGbv AsGk Kg bq| ˆhgb: jeY ùvZ cwiÓ•vi KiGZ 
mnvqZv KGi, ˆPvL cwiÓ•vi KiGZ ev ˆPvGLi ˆdvjv ˆivGa jeY 
cvwbi eÅenvi iGqGQ| 
AvGjvPbvi ˆcÉwÞGZ ejv hvq ˆh, AvgvG`i Š`bw±`b RxeGb jeY 
ài‚Z½cƒYÆ f„wgKv cvjb KGi ^vGK| A 

cÉk²18 AvÚvi jÅveGiUwiGZ ‰wmW I ÞviGKi wewKÌqvq jeY I 

cvwb ŠZwi Kij| ‰GÞGò ‰wmW wnGmGe mvjwdDwiK ‰wmW I 
ÞviK wnGmGe ˆmvwWqvg nvBGWÈvÝvBW wbGq wewKÌqv msNwUZ Kij| 

 A wkLbdj-9 [KzwgÍÏv gWvbÆ nvB Õ•zj] 

K. ˆewKs ˆmvWvi msGKZ Kx? 1 
L. wfGbMviGK `yeÆj ‰wmW ejv nq ˆKb? 2 

M. DcGivÚ wewKÌqvq Drc®² ˆhŒMmgƒn ˆKgb nGe eÅvLÅv KGiv| 3 
N. cÉvZÅwnK RxeGb DcGivÚ wewKÌqvi ài‚Z½ eÅvLÅv KGiv| 4 

18 bs cÉGk²i Dîi 
K  ˆewKs ˆmvWvi msGKZ nGjv NaHCO3| A 

L  ˆhme ‰wmW cvwbGZ cyGivcywifvGe weGqvwRZ bv nGq 
AvswkKfvGe weGqvwRZ nq ZvG`iGK `yeÆj ‰wmW ejv nq| 
wfGbMviI cvwbGZ cyGivcywi weGqvwRZ nq bv eGj wfGbMviGK `yeÆj 
‰wmW ejv nq| A 

M  DóxcGK mvjwdDwiK ‰wmW I ˆmvwWqvg nvBGWÈvÝvBW ‰i 
wewKÌqvi K^v ejv nGqGQ| wewKÌqvwU wbÁ²i…c 
 H2SO4         +        2NaOH               Na2SO4       +   2H2O 

mvjwdDwiK      ˆmvwWqvg     ˆmvwWqvg      cvwb 
 ‰wmW  nvBGWÈvÝvBW  mvjGdU  

‰B wewKÌqvq H2SO4 ‰es NaOH nGjv wewKÌqK| ‰LvGb H2SO4 
AÁÏagÆx ‰es NaOH nGjv ÞviagÆx, hviv ciÕ·Gii mvG^ cÉkgb 
wewKÌqv KGi Na2SO4 jeY I cvwb (H2O) Drc®² KGi| A^Ævr 
wewKÌqKmgƒn AÁÏxq I Þvixq nGjI Drcv` ˆhŒMmgƒn wbiGcÞ c`v Æ̂ 
jeY I cvwb| hvG`i agÆ wewKÌqKmgƒn nGZ wf®²| A 

N  DóxcGKi wewKÌqvwU nGjv cÉkgb wewKÌqv| KviY, wewKÌqvq AÁÏ 
I ÞviK wewKÌqv KGi jeY I cvwb Drc®² KGi| wbGP cÉkgb 
wewKÌqvi ài‚Z½ AvGjvPbv Kiv nGjv@ 
cvKÕ©jxi AÅvwmwWwUi RbÅ ˆcGUi eÅ^v nGj gÅvMGbwmqvg 
nvBGWÈvÝvBW ev AÅvjywgwbqvg nvBGWÈvÝvBW bvgK ‰´ŸvwmW ˆLGj 
eÅ^v ˆmGi hvq| KviY nGjv, AÅvwmwWwUi RbÅ `vqx nvBGWÈvGKÑvwiK 
‰wmGWi mvG^ gÅvMGbwmqvg nvBGWÈvÝvBW ev AÅvjywgwbqvg 
nvBGWÈvÝvBGWi cÉkgb wewKÌqv NGU, hvi dGj AwZwiÚ 
nvBGWÈvGKÑvwiK ‰wmW wbwÓ˜q nGq hvq ‰es Avi eÅ^v ^vGK bv| wbGP 
wewKÌqvwU ˆ`LvGbv nGjv: 
2HCl + Mg(OH)2  MgCl2 + 2H2O 
3HCl + Al(OH)3  AlCl3 + 3H2O 

Avevi, Pzb (CaO) I ÕÏÅvK jvBg [Ca(OH)2] w`Gq gvwUi ˆh  
‰wmwWwU `ƒi KGi DeÆiZv e†w«¬ Kiv nq, ˆmwUI nq cÉkgb wewKÌqvi 
gvaÅGg, hv wbGP ˆ`LvGbv nGjv: 
CaO + H2SO4  CaSO4 + H2O 
Ca(OH)2 + H2SO4  CaSO4 + 2H2O 

Avevi LvIqvi cGi AvgvG`i gyGL ˆh ‰wmW ŠZwi nq Zv Uz^GcÕ¡ 
w`Gq `uvZ eËvk KiGj ‰wmWRwbZ KviGY `uvGZi Þq ˆiva nq| 
BnvI ‰K aiGbi cÉkgb wewKÌqvi D`vniY| ZvnGj ˆ`Lv hvGœQ, 
cÉkgb wewKÌqv AvgvG`i RxeGb AZÅ¯¦ ài‚Z½cƒYÆ f„wgKv cvjb KGi 
PGjGQ| A 

cÉk²19  HCl +NaOH NaCl + H2O 

  wkLbdj-7 [BÕ·vnvbx cvewjK Õ•zj ‰´£ KGjR, KzwgÍÏv] 

K. cvwbi AYy Kx AvKvGi ^vGK? 1 
L. ‰wmwWwU ejGZ Kx ˆevSvq? 2 
M. DóxcGKi wewKÌqvwUGZ 2q wewKÌqK ‰KwU Þvi Zv KxfvGe 

cÉgvY KiGe? 3 
N. 2q Drcv`wU ƒ̀wlZ nGj RxeRMGZi Ici ‰i ÞwZKi 

cÉfve weGkÏlY KGiv| 4 
19 bs cÉGk²i Dîi 

K  cvwbi AYy wòGKvYvKvGi ^vGK| 

L  gvbyGli cvKÕ©wjGZ Lv`Å cwicvGKi RbÅ wbw`ÆÓ¡ cwigvY HCl 
‰wmGWi cÉGqvRb nq| ˆKvGbv KviGY cvKÕ©wj wbtm†Z ‰B ‰wmGWi 
cwigvY e†w«¬ ˆcGj nRGg Amyweav nq| ‰GÞGò ˆcGU eÅ^viI m†wÓ¡ 
nGZ cvGi| ‰B AeÕ©vGKB ‰wmwWwU ejv nq| 
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M  DóxcGKi 2q wewKÌqKwU nGjv NaOH| ‰wUGK Þvi cÉgvY 
KiGZ KGqKwU cixÞvi gvaÅGg cÉgvY Kiv ˆhGZ cvGi| Þvi wewf®² 
ŠewkÓ¡ÅcƒYÆ agÆ cÉ`kÆb KGi| ˆhgb@ 
i. NaOH GK ‰wmGWi mvG^ wewKÌqv KivGj NaCl jeY I H2O 

cvwb Drc®² nq| 
ii. NaOH cvwbGZ Ë̀exf„Z nq| 
iii. NaOH ‰i `ËeGY jvj wjUgvm WzevGj Zv bxj eYÆ aviY KGi| 
iv. cvwbGZ Ë̀exf„Z nGq NaOH nvBGWÈvwÝj Avqb (OH-) cÉ`vb KGi| 
v.  ˆZj ev PweÆi mvG^ wewKÌqv KGi NaOH mvevb Drc®² KGi|  
DÚ cixÞvàGjvi djvdj ˆ^GK mnGRB NaOH ˆh Þvi Zv cÉgvY 
Kiv nq|  

N  DóxcGKi wewKÌqvq 2q Drcvw`Z ˆhŒMwU nGjv cvwb| cvwb 
RxeRMGZi ˆeuGP ^vKvi ‰K AcwinvhÆ Dcv`vb| wK §̄ cvwb `ƒwlZ 
nGj ‰i ÞwZKi cÉfveI cÉZÅÞfvGe RxeRMGZi Ici ‰Gm cGo| 
RxeRMGZ cvwb ƒ̀lGYi ÞwZKviK cÉfve wbGÁ² AvGjvPbv Kiv nGjv A 

b`-b`x, cyKzi, Lvj-wej I f„-MfÆÕ© cvwb ƒ̀wlZ nGj Zv Dw«¿`, 
cÉvYx I gvbyGli Ici bvbviKg ÞwZKi cÉfve ˆdGj, ‰gbwK 
KLGbv KLGbv Zv gvivñK AvKvi aviY KiGZ cvGi| UvBdGqW 
R¾i, KGjiv, Avgvkq, msKÌvgK ˆncvUvBwUm we ‰meB cvwbevwnZ 
ˆivM| ‰B mKj Rxeb a»smKvix ˆivMmn AGbK ˆivM cvwbi 
gvaÅGg Qovq| ‰àGjv gnvgvix AvKviI aviY KiGZ cvGi| 
bvbvfvGe ‰me ˆivGMi RxevYy gvbyGli ˆ`Gn cÉGek KGi| weGkl 
KGi gjgƒò, cPv wRwbm| cvwbGZ ˆMvmj KiGj, cvb KiGj, H 
cvwb w`Gq Lvevi iv®²v KiGj ev ayGj A^ev ˆhGKvGbvfvGe `ƒwlZ 
cvwbi msÕ·GkÆ ‰Gj RxevYy gvbyl I AbÅvbÅ cÉvYxi ˆ`Gn msKÌwgZ 
nq| wKQy wKQy ivmvqwbK c`v Æ̂ AvGQ, ˆhgb- ˆMvei, MvQcvjvi 
a»smveGkl, Lv`Å`ËeÅ, weGkl KGi wPwb, ™ÏyGKvR BZÅvw` cvwbGZ 
`Ëexf„Z AwÝGRGbi mvG^ wewKÌqv KGi cvwbi `Ëexf„Z AwÝGRGbi 
gvòv KwgGq ˆ`q| dGj cvwbGZ emevmKvix gvQmn mKj cÉvYx 
AwÝGRb Õ¼Í̧Zvi KviGY gviv hvq| ‰B AeÕ©v ˆewkw`b PjGZ 
^vKGj ‰KchÆvGq H mKj b`-b`x, Lvj-wej cÉvYxkƒbÅ nGq covi 
mÁ¿veYv ^vGK|  
cvwbi ÞwZKi cÉfve ˆ^GK euvPGZ AvgvG`i wbGRG`i cÉGqvRGb cvwb 
`ƒlY ˆiva KGi RxeRMGZi ‰ AZÅvekÅKxq Dcv`vbGK msiÞY 
KiGZ nGe| 
cÉk²20 i. SO3 + H2  A 

 ii. CaO + H2O  B 
 iii. A + B  X + H2O 

 wkLbdj-9 I 11 

K. ŠkevGji Drcv`b eG®¬ ˆKvb jeY eÅen†Z nq? 1 
L. we÷«¬ ‰wmW ŠewkÓ¡ÅmƒPK agÆ cÉ`kÆb KGi bv ˆKb? 2 
M. DóxcGKi wewKÌqvàGjv mÁ·ƒYÆ KGiv|  3 
N. K‡wlGÞGò ‰es wkÍĶviLvbvq "X" aiGbi ˆhŒGMi ài‚Z½ 

eYÆbv KGiv|  4 
20 bs cÉGk²i Dîi 

K  ŠkevGji Drcv`b eG®¬ ZzuGZ ev CuSO4.5H2O eÅen†Z nq|  

L  ‰wmGWi ŠewkÓ¡ÅmƒPK agÆ cÉ`kÆGbi RbÅ ‰wmGW we`Ågvb 
nvBGWÈvGRbGK AvqGb i…cv ¦̄wiZ nIqv cÉGqvRb| hv Rjxq Ë̀eGY mÁ¿e| 
wK ¦̄y we÷«¬ ‰wmW AvYweK AeÕ©vq ^vGK| ‰GZ nvBGWÈvGRb cigvYy 
AvqGb i…cv ¦̄wiZ nq bv| A Æ̂vr we÷«¬ ‰wmGW nvBGWÈvGRb Avqb 
AbycwÕ©Z ^vGK| ZvB we÷«¬ ‰wmW ŠewkÓ¡ÅmƒPK agÆ cÉ`kÆb KGi bv|  

M  DóxcGK wZbwU wewKÌqv ˆ`Iqv AvGQ| cÉ^g ̀ ywU mÁ·ƒYÆ KiGj ùvovq 
 i. SO3 + H2  H2SO4 

 ii. CaO + H2O  Ca(OH)2 

A^Ævr (i) bs wewKÌqvi Drcv` 'A' nGœQ H2SO4 ‰es (ii) bs 
wewKÌqvi Drcv` 'B' nGœQ Ca(OH)2| DóxcGKi Z^Å ˆgvZvGeK, 
(iii) bs wewKÌqvwUi i…c `uvovq@ 
 iii. H2SO4 + Ca(OH)2  CaSO4 + 2H2O 

A^Ævr ‰ wewKÌqvq mvjwdDwiK ‰wmW (H2SO4) ‰es ÞviK 
KÅvjwmqvg nvBGWÈvÝvBW [Ca(OH)2] wewKÌqv KGi KÅvjwmqvg 
mvjGdU (CaSO4) jeY I cvwb Drc®² KGi, hv ‰KwU cÉkgb 
wewKÌqv| 

N  DóxcGKi (iii) bs wewKÌqvi Drcv` 'X' nGœQ CaSO4 
(KÅvjwmqvg mvjGdU) jeY| ‰wU K‡wlGÞGò ‰es wkÍĶviLvbvq 
ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
K‡wlGÞGò ài‚Z½: 

ˆh mKj Rwgi pH 7 ‰i AGbK Kg A^Ævr ˆh mKj Rwgi gvwU 
‰wmwWK, ˆm gvwUi ‰wmwWwU wbwÓ˜q Kivi KvGR ˆh Pzbvcv^i 
eÅen†Z nq, hv ‰KwU jeY| Avevi gvwUi DeÆiZv e†w«¬i RbÅ ˆh 
mvi eÅen†Z nq, ZvG`i ˆewki fvMB jeY| 
wkÍĢÞGò ài‚Z½: 

wkÍĢÞGò jeGYi AGbK f„wgKv iGqGQ| ˆhgb 
Pvgov wkGÍ̧ Pvgovi UÅvwbs KiGZ jeY cÉGqvRb| gvLb I cwbGii 
wkGÍ̧vrcv`Gb jeY cÉGqvRb| Kvco KuvPvi ˆmvWv I Lvevi ŠZwii 
gƒj DcKiY jeY| avZz we÷«¬KiGY jeGYi cÉGqvRb| ˆmvwWqvg 
nvBGWÈvÝvBGWi Zwor weGkÏlGY jeY eÅen†Z nq| ˆUÝUvBj I is 
ŠZwii KviLvbvq is wdÝ Kivi evGÝ jeGYi `ËeY cÉGqvRb| ivevi 
cÉÕ§wZGZ iveviGK jÅvGUÝ ˆ^GK Avjv`v Kiv nq jeY eÅenvi 
KGi| Jla KviLvbvq mÅvjvBb I AbÅvbÅ JlGaI jeY eÅen†Z nq| 
DcGii AvGjvPbv ˆ^GK ˆ`Lv hvq, K‡wlGÞGò ‰es wkÍĶviLvbvq 
jeGYi ài‚Z½ Acwimxg| 

cÉk²21  Zn(OH)2 + H2SO4 – ZnSO4 + H2O 
 wkLbdj-9 [D`qb DœP gvaÅwgK we`Åvjq, XvKv] 

K. pH Kx? 1 
L. Na2CO3 ‰KwU jeY nIqvi ciI ‰i Rjxq `ËeY jvj 

wjUgvmGK bxj KGi ˆKb? eÅvLÅv KGiv| 2 
M. DóxcGKi wewKÌqvwU ˆKvb aiGbi hywÚmn eÅvLÅv KGiv| 3 
N. “‰ aiGbi wewKÌqv gvbe RxeGb AwZ ài‚Z½cƒYÆ DwÚwU 

weGkÏlY KGiv| 4 
21 bs cÉGk²i Dîi 

K  pH nGjv ˆKvGbv Rjxq `ËeGY nvBGWÈvGRb AvqGbi Nbgvòvi 
FYvñK jMvwi`g| 

L  Na2CO3-‰i Rjxq `ËeY Þvixq ‰es Zv jvj wjUgvmGK bxj 
KGi ‰i KviY cvwbGZ ˆmvwWqvg KvGeÆvGbU, ˆmvwWqvg nvBGWÈvÝvBW 
I KvGeÆvwbK ‰wmW ŠZwi KGi| wK¯§ Drc®² KvGeÆvwbK ‰wmW `yeÆj 
nIqvq Zv AvswkK weGqvwRZ nq| wK §̄ ˆmvwWqvg nvBGWÈvÝvBW 
kwÚkvjx Þvi eGj mÁ·ƒYÆ weGqvwRZ nq| dGj `ËeGY nvBGWÈvÝvBW 
AvqGbi AvwaKÅ ^vGK Avi ˆm KviGYB `ËeY Þvixq nq ‰es jvj 
wjUgvmGK bxi KGi| 
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M  DóxcGK DwÍÏwLZ wewKÌqvwU nGjv cÉkgb wewKÌqv| ‰ wewKÌqvi 
wewKÌqK I Drcv` ˆ^GK ˆ`Lv hvq ˆh, wewKÌqGK ‰KwU ‰wmW I 
‰KwU ÞviK ‰es Drcv`GK ‰KwU jeY I cvwb| Avgiv Rvwb, ˆh 
wewKÌqvq ‰wmW I ÞviK wewKÌqv KGi jeY I cvwb Drc®² KGi ˆmwU 
cÉkgb wewKÌqv| ‰i wjwLZ wewKÌqv wbGP ˆ`LvGbv nGjv– 

‰wmW + ÞviK —— jeY + cvwb 
wjwLZ wewKÌqv ˆ^GK ejv hvq ˆh, cÉkgb wewKÌqvq jeY I cvwb 
Drc®² nq| ‰Lb DóxcGK wewKÌqK Zn(OH)2 ‰KwU ÞviK I 
H2SO4 ‰KwU ‰wmW| DfGq wewKÌqv KGi ZnSO4 jeY I cvwb 
Drc®² KGi| AZ‰e mGeÆvcwi AvGjvPbv ˆ^GK ejv hvq ˆh, 
DóxcGKi wewKÌqvwU ‰KwU cÉkgb wewKÌqv| 

N  DchyÆÚ wewKÌqvwU nGjv cÉkgb wewKÌqv| ‰ wewKÌqvi dGj jeY I 
cvwb Drc®² nq| AvgvG`i cÉvZÅwnK RxeGb ‰i ài‚Z½ Acwimxg| 
gvbeG`Gn cvKÕ©wji ‰wmwWwUi RbÅ ˆcGU eÅ^v nGj ‰´ŸvwmW 
ˆLGj ˆmGi hvq| ‰ ‰´ŸvwmW nGjv gÅvMGbwqvg nvBGWÈvÝvBW ev 
AÅvjywgwbqvg nvBGWÈvÝvBW| cvKÕ©wji ‰wmwWwUi RbÅ `vqx 
nvBGWÈvGKÑvwiK ‰wmGWi mvG^ gÅvMGbwmqvg nvBGWÈvÝvBW ev 
AÅvjywgwbqvg nvBGWÈvÝvBGWi cÉkgb wewKÌqvi dGj AwZwiÚ 
nvBGWÈvGKÑvwiK ‰wmW wbwÓ˜q nGq hvq ‰es eÅ^v Avi ^vGK bv| 
Avevi Pzb (CaO) I Õ²ÅvK jvBg [Ca(OH)2] w`Gq gvwUi ˆh 
‰wmwWwU `ƒi KGi DeÆiZv e†w«¬ Kiv nq, ˆmwUI nq ‰ wewKÌqvi 
gvaÅGg| Uz^GcÕ¡ w`Gq `uvZ eËvk KiGj ‰wmWRwbZ KviGY ÞqGiva 
nq| ‰GÞGò cÉkgb wewKÌqv NGU| myZivs ejv hvq ˆh, cÉkgb 
wewKÌqv AvgvG`i cÉvZÅwnK RxeGb AZÅ¯¦ ài‚Z½cƒYÆ f„wgKv cvjb 
KGi| 

cÉk²22 A 
H2O H+ (100%)  

pH-‰i gvaÅGg A ˆhŒMwUi kwÚgvòv I cÉK‡wZ Rvbv hvq| AGbK 
mgq A ˆkÉwYfzÚ ‰KwU ˆhŒGMi AvwaGKÅi KviGY ˆcU eÅ^v I eyK 
R¾vjv KGi|  wkLbdj-3 I 5  [ivRDK Dîiv gGWj KGjR, XvKv] 

K. cwjgvi Kx? 1 
L. ˆgjvgvBbGK cwjgvi ejv nq ˆKb? 2 
M. A ˆhŒMwUi AceÅenvi, kvwÕ¦ I mvgvwRK cÉfve 

AvGjvPbv KGiv| 3 
N. ‰wmwWwU m†wÓ¡GZ A ˆhŒGMi cÉfve I ‰i cÉwZKvi eYÆbv 

KGiv| 4 
22 bs cÉGk²i Dîi 

K  cwjgvi nGjv ‰KB aiGbi AGbK ˆQvU AYy cici hyÚ nGq m†Ó¡ 

e†nr AYy| A 

L  AGbKàGjv ‰KB aiGbi ˆQvU AYy ci ci hyÚ nGq ˆh e†nr AYy 
m†wÓ¡ nq Zv nGjv cwjgvi| ˆgjvgvBGbi ^vjvevmb nGjv ˆgjvgvBb 
ˆiwRb bvgK cwjgvi, hv ˆgjvgvBb I digvjwWnvBW bvGgi ỳwU 
gGbvgvi ˆ^GK ŠZwi nq| ‰fvGe `ywU gGbvgvGii mg®¼Gq ˆgjvgvBb 

ˆiwRb ŠZwi nq eGj ˆgjvgvBbGK cwjgvi ejv nq| A 

M  DóxcGKi A ˆhŒMwU nGjv ‰wmW| ‰wmGWi AceÅenvi, kvwÕ¦ I 

mvgvwRK cÉfve mÁ·GKÆ wbGP AvGjvPbv Kiv nGjv A 
AvgvG`i Š`bw±`b RxeGb ‰Kw`GK ˆhgb ‰wmGWi cÉGqvRbxqZv 
iGqGQ wVK ˆZgb ‰i AceÅenvi I ˆ`Lv hvq| ‰wmW QyGo gvivi 
dGj gvbyGli kixi mÁ·ƒYÆ SjGm hvq| ˆKvGbv eÅwÚi gyLgíGj 

‰wmW QyoGj Zv weK‡Z AvKvi aviY KGi| dGj hviv ‰wmW m¯̈vGmi 
wkKvi nb weGkl KGi bvixiv, Zviv RbmÁÃyGL AvmGZ Pvb bv| 
‰gbwK AGbGK AvñnZÅvi c^ ˆeGQ ˆbq| wewf®² ivmvqwbK 
c`vG^Æi ŠZwi ‰me ‰wmW gvbyGli kixi Õ·kÆ Kivi gvaÅGg 
Aãnvwb NUvGZ cvGi| ‰wmW ˆQvov ‰KwU gvivñK Aciva| 
evsjvG`k bvix I wk÷ wbhÆvZb AvBb 1995 Abyhvqx ‰wmW ˆQvovi 
kvwÕ¦ hveäxeb Kviv`í nGZ g†ZzÅ chÆ ¦̄ nGZ cvGi| ‰wmW m¯¨vGmi 
KviGY AGbK ˆgavex I mÁ¿vebvgq gvbyGli Rxeb AKvGj SGi 
cGo| ‰ aiGbi m¯¨vGmi KviGY ˆ`k, RvwZ I mgvR ÞwZMÉÕ¦ nq| 
ZvB RbMYGK mGPZbZvi cvkvcvwk ‰wmW m¯̈vGmi wei‚G«¬ ˆmvœPvi 
nGZ nGe ‰es ‰i mvG^ RwoZ eÅwÚG`i mGeÆvœP kvwÕ¦ wbwøZ KiGZ 
nGe| 
myZivs mgvGRi wKQy KzcÉe†wîi KGgÆi dGj ‰wmW m¯̈vm hvGZ 
weKwkZ bv nq ˆmRbÅ ˆ`Gk cÉPwjZ AvBb cÉGqvGMi ˆKvGbv weKÍ¸ 
ˆbB| 

N  gvbeG`Gn ‰wmwWwU m†wÓ¡GZ DóxcGKi A ˆhŒMwU A^Ævr ‰wmW 
cÉavbZ `vqx| 
nvBGWÈvGKÑvwiK ‰wmGWi gvòvwZwiÚ DcwÕ©wZ cvKÕ©jxGZ ‰wmwWwU 

m†wÓ¡ KGi| mvaviYZ dGji im, AÁÏxq cvwb, Pv, Kwd ev g`RvZxq 

cvbxqmgƒn cÉf‡wZ Lv`Å Ë̀eÅ MÉnGYi gvaÅGg cvKÕ©jxGZ ‰wmwWwU 

Drc®² nq| fvRv-ˆcvov, AwZwiÚ ˆZj ev PweÆ RvZxq Lvevi 

cvKÕ©jxGZ wecvKxq wKÌqvi gvaÅGg nvBGWÈvGKÑvwiK ‰wmW Drc®² 

nGq ‰wmwWwU m†wÓ¡ KGi| Avevi KLGbv KLGbv eÅvKGUwiqvRwbZ 

msKÌgGY cvKÕ©jxGZ AwZwiÚ ‰wmW Drc®² nq hv ‰wmwWwU m†wÓ¡i 
RbÅ `vqx| ÞviRvZxq Lv`Å`ËeÅ MÉnGYi gvaÅGg cvKÕ©jxi ‰wmwWwU 

ˆ^GK cÉwZKvi cvIqv hvq| ˆewk fvRv, ˆZjhyÚ I PweÆ RvZxq Lvevi 

cwinvi KGi ‰wmwWwUi gvòv wbq¯¨Y Kiv hvq| mvaviYZ ‰me 
Lvevi ‰wmwWwU m†wÓ¡i RbÅ cÉavbZ `vqx| ˆewkifvM kvKmewR 

ˆhgb eËKwj, cyuBkvK, cvjskvK, MvRi, wkg, ˆjUzmcvZv, 
AÅvmcvivMvm, gvki‚g, dzjKwc, fzëv BZÅvw` Lv`Å hvGZ ÞvGii 

AvwaKÅ ^vGK Zv MÉnY KGi ‰wmwWwUi nvZ ˆ^GK iÞv cvIqv hvq| 
`ya RvZxq LvG`Åi gGaÅ mqv gvLb, QvMGji `ya ˆ^GK ŠZwi gvLb, 

mqv `ya, ev`vg `ya BZÅvw` ÞviagÆx Lvevi ‰wmwWwU wbwÓ˜q KiGZ 

cvGi| ‰Qvov meyR Pv, nvievj Pv, Av`v Pv cÉf‡wZ wbqwgZ MÉnGY 

‰wmwWwUi gvòv wbq¯̈GY mnvqZv KGi| A 

myZivs ‰wmwWwUi RbÅ `vqx Lv`Å cwinvi KGi gvbyGli ˆ`Gn 

‰wmGWi gvòv wbq¯̈Y Kiv hvq| 

cÉk²23 nvwjgv ˆeMg wbqwgZ cvb Lvb| wZwb ‰Kw`b ‰KwU 

cvGò Pzb wfwRGq ivLGjb| wKQyÞY ci jÞÅ KiGjb cvòwU AGbK 

Mig nGq ˆMGQ| wZwb AviI jÞÅ KiGjb, cvò ˆ^GK Pzb ˆbIqvi 
mgq PzGbi cvwbGZ wbtk¼vm covq cvwb ˆNvjv nGq ˆMGQ| 

 wkLbdj-7 I 8 [nvmvb Avjx miKvwi DœP we`Åvjq, Puv`cyi] 

K. ˆUwÕ¡s mÎŸ Kx? 1 
L. PzGbi cvwb ˆNvjv nIqvi KviY eÅvLÅv KGiv| 2 
M. nvwjgv ˆeMGgi cvGò ˆfRvGbv ˆhŒMwU I Drc®² ˆhŒMwUi 

eÅenvi wjL| 3 
N. DóxcGK Drc®² 1g ˆhŒMwU Þvi I ÞviK Dfq agÆB 

cÉ`kÆb KGi weGkÏlY KGiv| 4 
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23 bs cÉGk²i Dîi 

K  ˆUwÕ¡s mÎŸ nGjv ˆmvwWqvg ™ÏyUvGgU ‰i jeY|  

L  PzGbi cvwbGZ Ca(OH)2 `Ëexf„Z ^vGK| PzGbi cvwbGZ wbtk¼vm 
covq ‰GZ wbtk¼vGmi CO2 ˆhvM nq| dGj Ca(OH)2 I CO2 
wewKÌqv KGi A`ËeYxq CaCO3 Drc®² KGi| dGj PzGbi cvwbi ˆNvjv 
nq| wewKÌqvwU wbÁ²i…c: 
Ca(OH)2 + CO2  CaCO3  

M  nvwjgv ˆeMGgi cvGò wfRvGbv ˆhŒMwU nGjv KÅvjwmqvg AÝvBW 

(CaO) ‰es Drc®² ˆhŒMwU nGjv KÅvjwmqvg nvBGWÈvÝvBW 

[Ca(OH)2]| ‰G`i eÅenvi wbÁ²i…c:  
CaO ‰i eÅenvi: 

i. cvb LvIqvi mgq Pzb wnGmGe eÅen†Z nq| 
ii. wmGg´Ÿ ŠZwii KuvPvgvj wnGmGe eÅen†Z nq| 
iii. Rwgi ‰wmwWwU `ƒi KiGZ eÅen†Z nq| 
iv. KvMR wkGÍ ̧eÅenvi Kiv nq| 
v. ˆcGUÇvwjqvg wkGÍ̧ cvwbi DcwÕ©wZ wbYÆGqi RbÅ eÅen†Z nq| 
Ca(OH)2

 ‰i eÅenvi: 

i. cvwb cwiGkvaGb eÅen†Z nq| 

ii. KvMR wkGÍ ̧eÅenvi Kiv nq| 

iii. evqygíGj CO2 ‰i cwigvY KgvGZ eÅen†Z nq| 

iv. Lv`Å wkGÍ ̧eÅenvi Kiv nq| 

v. `uvGZi i‚U KÅvGbj KiGZ eÅen†Z nq|  

N  DóxcGK Drc®² 1g ˆhŒMwU nGjv KÅvjwmqvg nvBGWÈvÝvBW ev 

Ca(OH)2| Avgiv Rvwb, avZzi AÝvBW ev nvBGWÈvÝvBW hv ‰wmGWi 

mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi ZvGK ÞviK eGj| 

Ca(OH)2 ‰wmGWi mvG^ wewKÌqv KGi jeY I cvwb Drc®² KGi| 

ˆhgb 
Ca(OH)2 + 2HCl  CaCl2 + 2H2O 

‰es ‰i Rjxq `ËeGY jvj wjUgvm KvMR ˆhvM KiGj wjUgvm 

KvMGRi eYÆ bxj nq| AZ‰e, Ca(OH)2 ‰KwU ÞviK| 

Avevi, ˆhme ÞviK cvwbGZ AwZgvòvq `ËeYxq ZvG`iGK Þvi eGj| 

Ca(OH)2 cvwbGZ AwZgvòvq `ËeYxq| AZ‰e, Ca(OH)2 ‰KwU 

Þvi| 

myZivs DóxcGK Drc®² 1g ˆhŒMwU Þvi I ÞviK Dfq agÆB cÉ`kÆb 

KGi| 

 
cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²24 NaHCO3  HNO3  Ca(OH)2   CH3COOH 

                   (i)          (ii)         (iii)            (iv) 

  wkLbdj-8 I 10 

K. mej ÞviK KvGK eGj? 1 

L. DóxcGKi ˆKvb ‰wmWwU mej ‰wmW ‰es ˆKb? 2 

M. ii  bs I iii bs ˆhŒGMi wewKÌqv ˆjL ‰es Drc®² c`v Æ̂àGjvi 

gGaÅ ˆKvbwU jeY I ˆKb?        3 

N. e`nRg `ƒi KiGZ ‰es gvwUi DeÆiZv iÞvq i bs I iii bs 

ˆhŒM KxfvGe AvgvG`i mnGhvwMZv KGi Zv wewKÌqvmn 

weGkÏlY KGiv|  4 

24 bs cÉGk²i Dîi 

K  ˆh mKj ÞviK Rjxq Ë̀eGY AwaKgvòvq weGqvwRZ nq ZvGK 

mej ÞviK eGj| 

L  DóxcGKi HNO3 ‰wmWwU mej| KviY CH3COOH nGjv ŠRe 

‰wmW wK §̄ DÚ HNO3 Rjxq `ËeGY CH3COOH ‰i ˆPGq AwaK 

weGqvwRZ nq| ZvB HNO3 nGjv mej ‰wmW| 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  jeGYi ŠewkÓ¡Å eÅvLÅv KGiv| 

N  e`nRg ƒ̀i KiGZ NaHCO3 ‰es gvwUi DeÆiZv iÞvq Ca(OH)2 

f„wgKv weGkÏlY KGiv| 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²25  

A 
‰wU ‰gb ‰KwU Dcv`vb hvi gvòv Kg ev ˆewk «¼viv ˆKvb 

eÕ§i AÁÏZ½ ev ÞviZ½ wbG`Æk Kiv hvq| 

B 
‰wU ‰gb ‰KwU Dcv`vb hv ˆgŒgvwQ ev wcucovi KvgGo 

wbtm†Z nq|  

 wkLbdj-2 I 6 [KÅvgweËqvb Õ•zj ‰´£ KGjR, XvKv] 

K. jeY Kx? 1 

L. evRvGi cÉvµ¦ cÉmvabx mvgwMÉi pH gvb 5.5 ivLv nq ˆKb?2 

M. DóxcGKi A Dcv`vbwUi gvb Rvbvi cÉGqvRbxqZv eÅvLÅv 

KGiv|  3 

N. AvgvG`i Š`bw±`b RxeGb B ‰i eÅenvi DGÍÏL KGiv|  4 

cÉk²26 i. Al(OH)3       

      ii. H2SO4 

 iii. NaHCO3 nGjv wZbwU ˆhŒM| 

 wkLbdj-9 [ewikvj wRjv Õ•zj, ewikvj] 

K. ˆdbjd^Åvwjb Kx?  1 

L. mvjwdDwiK ‰wmWGK kwÚkvjx ‰wmW ejv nq ˆKb?  2 

M. (i) I (ii) bs ˆhŒM«¼Gqi gGaÅ wewKÌqv mgxKiYmn wjL| 3 

N. DóxcGKi ‰KwU ˆhŒM Vvív cvbxqGZ eÅenvi Kiv nq| 

KviY weGkÏlY KGiv| 4 
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wbGRGK hvPvB Kwi 

 
 

ˆmU-1 

 weævb welq ˆKvW : 1 2 7 

 mgq: 30 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-30 

1. wbGPi ˆKvbwU mej ‰wmW? 
 K H2CO3 L CH3COOH 
 M C2H2O4 N H2SO4  
2. awgbi pH meÆwbÁ² KZ cwieZÆb nGj 

gvbyGli g†ZzÅ nq? 
 K 0.54 L 0.4 
 M 0.52 N 0.40  
3. cvKÕ©jxGZ Lvevi nRGgi RbÅ `iKvwi 

pH nGjv 

 K 2 L 2.2 
 M 2.4 N 2.5  
4. wbGPi ˆKvbwU `yeÆj ‰wmW? 
 K HCl L HNO3 
 M H2SO4 N HOOC-COOH  
5. ˆevinvbx ev `B ‰i gGaÅ ˆKvb aiGbi 

‰wmW ^vGK? 
 K ‰wmwUK ‰wmW L mvBwUÇK ‰wmW 
 M jÅvKwUK ‰wmW N AÝvwjK ‰wmW  
6. ˆKvbwU Þvixq cvbxq? 
 K cvwb L PzGbii cvwb 
 M g` N ZigyGRi im  
7. Kvco KvPvi ˆmvWvi msGKZ ˆKvbwU?  
 K Na2SO4. 10H2O L Na2CO3.10H2O 
 M Na2O3.5H2O N Na2CO3.H2O  
8. ÞviK jvj wjUgvmGK Kx KGi? 
 K jvj L bxj 
 M njy` N ˆeàwb  
9. ˆmvwWqvg wÕ¡qvGiU-‰i msGKZ?   
 K CuSO4.5H2O L C17H35COOH 
 M C17H35COONa N Na2CO3.10H2O  
10.  NaOH I HCl ‰i wewKÌqvi Kx Drc®² nq? 
 K Þvi L ‰wmW 
 M ÞviK N jeY  
11. Lvevi ˆmvWvi msGKZ Kx? 
 K Na2CO3 L CaCO3 
 M NaHCO3 N NaHSO4 

12. Kvco KvPvi mvevGbi gƒj Dcv`vb   

 i. PweÆ 
 ii. ˆmvwWqvg nvBGWÈvÝvBW 

 iii. ˆZj 

 wbGPi ˆKvbwU mwVK? 

 K i  L i I ii 
 M i I iii N i, ii I iii  

13. KÅvjvwgb nGœQ 
 i. ZnCO3 ii. ‰KwU Þvi 
 iii. ‰KwU ˆjvkb 

 wbGPi ˆKvbwU mwVK? 

 K i  I ii L ii I iii 
 M i I iii N i, ii I iii  

14. ˆKvbwU kwÚkvjx ‰wmW? 
 K CH3COOH 

 L H2CO3 
 M H2SO4 

 N H3PO45 
15. Pvgov UÅvwbs KiGZ wbGPi ˆKvbwU eÅen†Z 

nq? 

 K mvjwdDwiK ‰wmW 

 L wfGbMvi 

 M Lvevi jeY 

 N ‰mKiweK ‰wmW  

16. jÅvKwUK ‰wmW ^vGK 

 i.  Qvbvq ii. `BGq 

 iii. cwbGi 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 
wbGPi AybGœQ`wU cGo 17 bs cÉGk²i Dîi `vI: 

ivRy MvGQ ˆcqviv cvoGZ ˆMGj ˆm wcucovi 

KvgGo cGo| evmvq Avmvi ci Zvi gv 

KvgovGbv Õ©vGb Uz^GcÕ¡ jvwMGq w`Gj R¾vjv 

KGg| 

17. ivRyi eÅen†Z `ËeÅwU 

 i.  ‰wmW wbwÓ˜q KGi 

 ii. `uvZ ÞqGiva KGi 
 iii. `uvZ cwiÓ•vi KGi 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 
18. ÞviK ˆKvbwUGK cÉkwgZ KGi? 

 K Þvi L ‰wmW 

 M jeY N ˆmvWv  

19. UqGjU wKÑbvi nviwcK ‰i Dcv`vb 
 i.  NaHCO3 ii. HNO3 
 iii. H2SO4 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

20. ˆKvb ‰wmW ÞZ mvivGZ mvnvhÅ KGi? 

 K ‰mKiweK ‰wmW L AÝvwjK ‰wmW 

 M ‰wmwUK ‰wmW N gÅvwjK ‰wmW 

21. ÞZ mvivGZ wbGPi ˆKvb wfUvwgbwU LyeB 

mnvqK wnGmGe KvR KGi? 

 K wfUvwgb ‘‰’  

 L wfUvwgb ‘we’  

 M wfUvwgb ‘wm’ 

 N wfUvwgb ‘wW’ 

22. AvBwc‰m ‰i AZÅvekÅKxq Dcv`vb 

ˆKvbwU? 
 K HCl L HNO3 

 M H2SO4 N CH3COOH 

23. ˆevjZv I weœQzi üGj ^vGK 

 K wnÕ¡vwgb 

 L ‰wmwUK ‰wmW 

 M ˆgwjwUb 
 N diwgK ‰wmW 
wbGPi DóxcKwU cGov ‰es 24 I 25 bs cÉGk²i 

Dîi `vI: 

A, B I C wZbwU `ËeGYi gGaÅ wjUgvm ˆccvi 

ˆhvM KiGj A ‰i ˆÞGò bxj wjUgvm jvj nq, 

B ‰i ˆÞGò jvj wjUgvm bxj nq ‰es C ‰i 

ˆÞGò ˆKvGbv cwieZÆb nq bv| 
24. C `ËeYwUi pH KZ? 
A K 6 L 7 

 M 0 N 14  

25. DóxcGKi Ë̀eY wZbwUi ˆÞGò  

 i. A `ËeYwU AÁÏxq cÉK‡wZi 

 ii.  B Ë̀eGYi pH > 7 

 iii. C Ë̀eYwU nj cÉkg cÉK‡wZi  
 wbGPi ˆKvbwU mwVK? 

A K i I ii L i I iii 

 M ii I iii N i, ii I iii 
26. iGÚ pH ‰i cwigvY KZ ˆewk nGj Rxeb 

msKUvc®² nq? 
 K 0.4 L 0.5 

 M 0.9 N 1.5  
27. pH ‰i gvb KZ ˆewk nGj gvwUi DeÆiZv 

bÓ¡ nq? 
 K 7.4 L 9.5 

 M 6.6 N 7  

28. pH ˆÕ•Gji ˆÞGò 

 i. Þvixq `ËeGY pH mxgv: 7< pH  14 

 ii.  AÁÏxq `ËeGYi pH mxgv: 0  pH < 7 

 iii. cÉkgb `ËeGYi pH mxgv: 7< pH < 14 
 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  
29. ˆKvb mvevbwU big nGe? 
 K C17H35COONa 

 L CH3COONa 

 M C17H35COOK  

 N CH3COOK 
30. ̂ `nZ½GKi RbÅ Av`kÆ pH gvb KZ? 
 K 5.7 L 5.8 

 M 5.5  N 5.6 



14 cv‡Äix gva¨wgK m„Rbkxj weÁvb 

 

 weævb welq ˆKvW : 1 2 7 

mgq: 2 N¥Ÿv 30 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-70 

1. 
 

 
 
 
 
 
 

 

K. ˆewKs ˆmvWvi msGKZ Kx? 1 
L. MÅvwÕ¡ÈGKi eÅv^vq Avgiv ‰´ŸvwmW LvB ˆKb? 2 
M. B weKvGi iwÞZ ˆhŒGMi ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. A weKvGi iwÞZ ˆhŒMwU eÅenvGi AvgvG`i hG^Ó¡ mZKÆZv I 

mveavbZv AejÁ¼b Kiv cÉGqvRb ‰i KviY weGkÏlY KGiv| 4 
2. wgGmm Bmjvg Nb Nb Pv cvb KGib| wK¯§ Lvevi wVKgZ Lvb bv| 
gkjvhyÚ I Svj, fvRvGcvov Lvevi ˆewk cQ±` KGib| B`vwbs Zvi ˆcGU 
R¾vjvGcvovmn wewf®² mgmÅv nGœQ| WvÚvi ZvGK ‰´ŸvwmW RvZxq Jla 
ˆLGZ ‰es Lv`ÅvfvGmi cwieZÆb AvbGZ eGjb| 
K. ZzuGZi msGKZ Kx? 1 
L. ˆgŒgvwQ üj dzUvGj cÉPí R¾vjv KGi ˆKb? 2 
M. WvÚvGii ˆ`qv JlawU KxfvGe wgGmm BmjvGgi mgmÅv `ƒi KiGe 

eÅvLÅv KGiv| 3 
N. wgGmm BmjvGgi Lv`ÅvfÅvGmi Kx aiGbi cwieZÆb Avbv cÉGqvRb eGj 

Zzwg gGb Ki? ˆZvgvi gZvgZ `vI| 4 
3. mygb Õ•zGj hvIqvi cG^ ivÕ¦vi cvGki ˆSvc ˆ^GK ‰KwU ˆevjZv 
Zvi KuvGa ‰es nvGZ üj dzwUGq ˆ`q| mygGbi üj dzUvGbv Õ©vGb cÉPí 
R¾vjv KiGZ jvMj| ‰ AeÕ©v ˆ`GL Zvi e®¬z bqb ˆKvgj cvbxq eÅv^v 
Õ©vGb w`j| ‰GZ mygb wKQyUv Õ¼wÕ¦ Abyfe Kij| 
K. ‰´ŸvwmW UÅveGjGUi ivmvqwbK bvg Kx? 1 
L. pH ejGZ Kx ˆevSvq? 2 
M. bqGbi ˆ`qv cvbxq mygGbi eÅv^v Õ©vGb KxfvGe Õ¼wÕ¦ ‰Gb w`j? 

eÅvLÅv KGiv| 3 
N. AwZwiÚ ˆcÉvwUb MÉnGYi ÞwZ ˆivGa DÚ cvbxq ˆKvGbv f„wgKv ivGL 

wK? gZvgZ `vI| 4 
4. 

Kjvg-A  Kjvg-B 

CaO 
NaOH 
KOH 

NH4OH 

 HgSO4 
AgSO4 

CuSO4. 5H2O 
Na2CO3. 10H2O 

K. we÷«¬ cvwbi pH gvb KZ? 1 
L. cvDi‚wU ŠZwiGZ ˆewKs ˆmvWv eÅenvi Kiv nq ˆKb? 2 
M. A KjvgfzÚ ˆhŒMàGjvi mvaviY ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. AvgvG`i wkÍ̧ KviLvbvq B KjvgfzÚ ˆhŒMàGjvi ài‚Z½ weGkÏlY KGiv| 4 

5. 2HCl + Mg(OH)2   X  + 2H2O  

K. wnÕ¡vwgb Kx? 1 
L. Þvi eÅenvGi AvgvG`i mZKÆ ^vKGZ nGe ˆKb? 2 
M. DóxcGKi wewKÌqvq mswkÏÓ¡ ‰wmWwU KxfvGe cÉkwgZ nq? eÅvLÅv KGiv| 3 
N. X-‰i gGZv Dcv`vbàGjv AvgvG`i RbÅ AZÅvekÅK gƒjÅvqb KGiv| 4 
6. Š`bw±`b RxeGb ‰wmW, Þvi I jeGYi eÅenvi KÌgv®¼Gq evoGQ| ZGe 
‰me `ËGeÅi AceÅenvi ‰i KviGY mvgvwRK mgmÅv cÉKU nGœQ| 

K. ˆUwÕ¡s mÎŸ Kx? 1 
L. PzGbi cvwb ˆNvjv nIqvi KviY eÅvLÅv KGiv| 2 
M. DóxcGK cÉ`î cÉ̂ g Dcv`vbwUi eÅenvi eÅvLÅv KGiv 3 
N. DóxcGKi Dcv`vbàGjvi mvgvwRK cÉfve weGkÏlY KGiv| 4 
7. Avw`e beg ˆkÉwYi Qvò| Lye mKvGj Nyg ˆ^GK IGV Lvwj ˆcGU wKQy 
cwigvY ˆKvKvGKvjv cvb Kij| ‰i wKQyÞY ci Zvi ˆcGU AÕ¼vfvweK eÅ^v 
Abyfe Kij| ‰es cvbxq cvb Kivi K^v Avw`e Ii gvGK ejvGZ Ii gv wKQy 
wKmwgm, ˆLRyi LvBGq w`j ‰es ‰i KviY fvGjvfvGe eywSGq ejj|  
K. ‰wmwWwU Kx? 1 
L. AÁÏZ½ I ÞviKGZ½i gGaÅ cv^ÆKÅ wjL| 2 
M. Avw`e ˆKvKvGKvjv LvIqvi ci ˆcGU eÅ^vi KviY eÅvLÅv KGiv| 3 
N. Avw`Gei gv Avw`eGK wKmwgm, ˆLRyi LvIqvGbvi KviY@ hywÚmn 

AvGjvPbv KGiv| 4 
8. NaHCO3 + HCl  NaCl + H2O + CO2. 
K. Kcvi AÝvBW Þvi bq ˆKb? 1 
L. kwÚkvjx ‰wmW ejGZ Kx ˆevSvq? 2 
M. 2q wewKÌqKwU cvKÕ©jxGZ e†w«¬ ˆcGj KxfvGe wbq¯¨b Kiv hvGe? 

eÅvLÅv KGiv|   3 
N. Dw«¿` I cÉvYxi Rxeb iÞvq 2q DrcvG`i f„wgKv AvGjvPbv KGiv|  4 
9. wgGmm gwjbv cÉvqB ˆcGUi cxovq AvKÌv¯¦ nb| WvÚvGii KvGQ 
wPwKrmvi RbÅ ˆMGj WvÚvGii wbG`ÆwkZ cixÞvi gvaÅGg Rvbv ˆMj Zvi 
cvKÕ©jxGZ pH 2.8 ‰es agbxi iGÚ 7.8| wiGcvUÆ wbGq evmvq ˆdivi 
cG^ 4 gvm eqmx KbÅvi RbÅ pH 5.5 hyÚ ‰KwU ˆjvkb cQ±` KiGjb| 
ˆ`vKvbx ZvGK AbÅ ˆjvkb ˆKbvi civgkÆ w`Gjb| 
K. KveÆwbK ‰wmGWi ivmvqwbK msGKZ wjL| 1 
L. Lv`Å`ËeÅ gyLGivPK KiGZ eÅen†Z ˆUwÕ¡s mÎŸ ÞwZKi ˆKb eÅvLÅv 

KGiv| 2 
M. WvÚvix wiGcvUÆ Abyhvqx gwjbv ˆeMGgi pH ‰i gvb Av`kÆ gvb wbG`Æk 

KGi wKbv eÅvLÅv KGiv| 3 
N. ˆjvkb wKbGZ ˆ`vKvbxi civgGkÆi ài‚Z½ weGkÏlY KGiv| 4 
10. cÉK‡wZGZ Avgiv wewf®² ¬iGbi Dcv`vb ˆ`LGZ cvB hvG`i gGaÅ 
ˆKvbwU AÁÏaGgÆi Avevi ˆKvbwU Þvi aGgÆi| CH3COOH, H2SO4, HCl, 

H2CO3 nGjv KGqKwU AGÁÏi ev ‰wmGWi msGKZ| ‰me AÁÏGK Avevi ŠRe 
I LwbR ỳwU ˆkÉwYGZ fvM Kiv hvq| 
K. ŠRe ‰wmW KvGK eGj? 1 
L. ˆewKs ˆmvWv AvgvG`i cvKÕ©jxGZ KxfvGe KvR KGi? 2 
M. DóxcGK DGÍÏwLZ AÁÏmgƒGni gGaÅ `yeÆj LwbR AÁÏ ˆKvbwU ‰es ‰wU 

ˆKb? 3 
N. DóxcGK ˆh aiGbi ˆhŒM AvGjvwPZ nGqGQ gvbeRxeGb ‰me ˆhŒGMi 

ài‚Z½ weGkÏlY KGiv| 4 
11.  

 

 
 

K. wgÍ• Ae jvBg ‰i msGKZ Kx? 1 
L. Uz^GcÕ¡ ev Uz^ cvDWvi KxfvGe AvgvG`i `uvGZi Þq ˆiva KGi 

eÅvLÅv KGiv| 2 
M. RwgGZ A ‰i cwigvY ˆeGo ˆMGj Pzb cÉGqvM Kiv nq ˆKb? eÅvLÅv KGiv| 3 
N. A I B DfGqi AwZwiÚ gvòv AvgvG`i Rxeb I cwiGeGki RbÅ 

gvivñK ÞwZKi weGkÏlY KGiv|  4 
 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 N 2 L 3 K 4 N 5 M 6 L 7 L 8 L 9 M 10 N 11 M 12 N 13 M 14 M 15 M 

16 N 17 N 18 L 19 M 20 K 21 M 22 M 23 K 24 L 25 N 26 K 27 L 28 K 29 M 30 M 
 

pH <7 pH=7 pH >7 

bxj 

weKvi - A weKvi - B 

bxj jvj 

jvj 
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ˆmU-2 

 weævb welq ˆKvW : 1 2 7 

 mgq: 30 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-30 

1. wbGPi ˆKvbwU ‰wmwUK ‰wmGWi msGKZ?  
 K CH3COOH L  C6H8O7 
 M HNO3 N  HCl  
2. ˆmvwWqvg ™ÏyUvGgU wK bvGg cwiwPZ?  
 K ˆUwÕ¡s mÎŸ L ˆewKs ˆmvWv 
 M Õ²ÅvK jvBg N wfGbMvi  
3. wbGPi ˆKvb ‰wmWwU `yeÆj?  
 K H2CO3 L HNO3 
 M HCl N H2SO4  
wbGPi DóxcKwU co ‰es 4 I 5 bs cÉGk²i 
Dîi `vI : 

ˆhŒM ŠewkÓ¡Å 
H3PO4 A 
B Lv`Å jeY 
C nRGg mvnvhÅ KGi 

 

4. DóxcGKi B ˆhŒMwU ˆKvbwU? 
 K NaCl L NaHCO3 

 M NH4NO3 N (NH4)2SO4  

5. DóxcGKi C ˆhŒMwU  
 i. A ‰i bÅvq ŠewkÓ¡Å ˆ`Lvq 
 ii. mÁ·ƒYÆ weGqvwRZ nq 

 iii. DœP ˆcÉvwUb hyÚ Lv`Å MÉnGYi ci 
LvIqv DwPZ 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 
 M ii I iii N i, ii I iii  

6. DóxcGKi "B" ˆhŒGMi msGKZ Kx?   
 K NaCl L NaHCO3 
 M NH4NO3 N (NH4)2SO4 
7. ˆgŒgvwQ üj dzUvGj ˆgwjwUb bvgK ˆh 

c`v^Æ wbtm†Z nq Zv gƒjZ Kx agÆx?  

 K AÁÏagÆx   L ÞviagÆx   

 M wbiGcÞ   N jeY RvZxq   
8. ÞZ mvivGZ wbGPi ˆKvb wfUvwgbwU LyeB 

mnvqK wnGmGe KvR KGi?  

 K wfUvwgb ‘‰’  L wfUvwgb ‘we’  
 M wfUvwgb ‘wm’ N wfUvwgb ‘wW’ 

9. weœQyi üGj ˆKvbwU AvGQ? 

 K wnÕ¡vwgb  
 L ‰wWÈbvwjb 
 M wfbvBj ‰wmGUU 

  N ˆgwjwUb 
10. ˆccwm, ˆKvKvGKvjv RvZxq ˆKvgj 

cvbxq mgƒGn Kx ^vGK? 
 K CH3COOH 

 L HNO3 

 M NaHCO3 

 N H3PO4  
11. ˆKK ev cvDi‚wUGK dzwjGq ˆZvGj 

ˆKvbwU?  
 K CO L CO2 

 M Cl N HCl  

12. `yeÆj ‰wmGWi D`vniY nGjv 
 i. HOOC – COOH 

 ii. H2SO4 

 iii. H2CO3 

 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 

 M ii I iii N i, ii I iii 

13. dmdwiK ‰wmW 
 i.  ‰KwU `yeÆj ‰wmW 
 ii. mvi ŠZwiGZ eÅen†Z nq 

 iii. AÅvGgvwbqvg dmGdU cÉÕ¦ywZGZ eÅen†Z 
nq 

 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 
 M ii I iii N i, iiI iii 
14. X + HCl  NaCl + H2O + CO2; 

wewKÌqvwUGZ  
 i. Drc®² MÅvmwU cvDi‚wU dzwjGq ˆZvGj 
 ii.  X Þvixq RvZxq c`v^Æ 
 iii. ‰KwU wewKÌqK Lv`Å nRGg mnvqK 
 wbGPi ˆKvbwU mwVK? 
 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
15. ‰KwU eYÆnxb `ËeGY KOH wgkvGj 

`ËeYwU ˆMvjvcx nGq ˆMj| `ËeYwU Kx?  
 K ˆdbjd^Åvwjb 
 L wg^vBj ˆiW 
 M wg^vBj AGié 
 N jvj wjUgvm KvMR  
16. jvj wjUgvm bxj nq ˆKvbwUi ˆÞGò?  
 K Þvixq c`vG^Æ L ‰wmGW 
 M gayGZ N cvwbGZ 

17. ˆKvbwU cvKÕ©jxi ‰wmW? 
 K HCl L H2SO4 

 M CH3COOH N CH3COOCH3 
18. cvKÕ©jxGZ Lv`Å nRGgi RbÅ ˆKvbwU 

cÉGqvRb? 
 K ‰wmW L Þvi 
 M jeY N AwÝGRb 
19. ˆKvbwU ‰wmwWwUi KviY?  
 K fvGjv Nyg 
 L wbqwgZ Lvevi 
 M `ywø¯¦v 
 N ˆKvbwUB bq 

20. wbiGcÞ Rjxq `ËeGY ˆZuZyGji im ˆhvM 

Kivq pH ‰i gvb  
 i.  14-‰ D®²xZ nGe  

 ii. 7 AGcÞv KgGZ ^vKGe 

 iii. ‰K mgq 3-‰ D®²xZ nGZ cvGi 

 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 
 M ii I iii N i, iiI iii 

21. pH ‰i ˆÞGò  
 i. pH 14 chÆ¯¦ nGZ cvGi 
 ii.  pH > 7 nGj Þvixq nq 
 iii. pH > 14 nGj ‰wmwWK nq 
 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
22. NaOH ˆKvbwUGK cÉkwgZ KiGe? 
 K NaCl L KOH 

 M HNO3 N KCl 
23. cvwbGZ `Ëexf„Z ÞviKGK Kx eGj?  
 K Þvi L ‰wmW 
 M jeY N cvwb  
24. Õ·GkÆ wcwœQj Abyfe nq ˆKvb ˆhŒMwU?  
 K KOH L KCl 

 M HNO3 N NaCl  
25. ‰wmW I ÞviGKi wewKÌqvGK Kx eGj?  
 K cÉkgb wewKÌqv 
 L cÉwZÕ©vcb wewKÌqv 
 M msGhvRb wewKÌqv 
 N weGqvRb wewKÌqv  
26. cÉkgb wewKÌqvq ˆKvbwU Drc®² nq?  
 K jeY I cvwb 
 L ‰wmW I cvwb 
 M ÞviK I cvwb 
 N Þvi I cvwb 
27. UqGjU cwiÓ•viK nviwcK ‰i 

Dcv`vb@ 
 i. NaHCO3 

  ii. HNO3  
 iii. H2SO4 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L ii I iii 
 M i I iii N i, ii I iii 
28. MgO + HCl  A + H2O; 

wewKÌqvwUGZ A c`v^ÆwU 

 i. wbiGcÞ cÉK‡wZi 
 ii.  MgCl2 

 iii. Mg(OH)2  
 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 

29. Al (OH)3 - c`v^ÆwU wbGPi ˆKvbwUGK 
cÉkwgZ KiGe? 

 K Mg(OH)2 

 L Ca(OH)2 

 M HCl 

 N NaCl 
30. ˆKvbwU Lvevi jeY?  
 K Na2SO4 

 L NaCl 

 M Na2CO3 

 N AgSO4 



16 cv‡Äix gva¨wgK m„Rbkxj weÁvb 

 

 weævb welq ˆKvW : 1 2 7 

mgq: 2 N¥Ÿv 30 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-70 

1.  

 
 
 
 

 
 

 

K. ˆewKs ˆmvWvi msGKZ Kx? 1 
L. MÅvwÕ¡ÈGKi eÅv^vq Avgiv ‰´ŸvwmW LvB ˆKb? 2 
M. B weKvGi iwÞZ ˆhŒGMi ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. A weKvGi iwÞZ ˆhŒMwU eÅenvGi AvgvG`i hG^Ó¡ mZKÆZv I 

mveavbZv AejÁ¼b Kiv cÉGqvRb ‰i KviY weGkÏlY KGiv| 4 
2.  wgGmm Bmjvg Nb Nb Pv cvb KGib| wK¯§ Lvevi wVKgZ Lvb bv| 
gkjvhyÚ I Svj, fvRvGcvov Lvevi ˆewk cQ±` KGib| B`vwbs Zvi ˆcGU 
R¾vjvGcvovmn wewf®² mgmÅv nGœQ| WvÚvi ZvGK ‰´ŸvwmW RvZxq Jla 
ˆLGZ ‰es Lv`ÅvfvGmi cwieZÆb AvbGZ eGjb|  
K. ZzuGZi msGKZ Kx? 1 
L. ˆgŒgvwQ üj dzUvGj cÉPí R¾vjv KGi ˆKb? 2 
M. WvÚvGii ˆ`qv JlawU KxfvGe wgGmm BmjvGgi mgmÅv `ƒi KiGe 

eÅvLÅv KGiv| 3 
N. wgGmm BmjvGgi Lv`ÅvfÅvGmi Kx aiGbi cwieZÆb Avbv cÉGqvRb eGj 

Zzwg gGb Ki? ˆZvgvi gZvgZ `vI| 4 
3.  Rjxq Ë̀eGY HCl ‰es KOH wbGÁ²vÚ wewKÌqv cÉ`kÆb KGi| 

 i.  A   H+ + Cl 

 ii.  B   K+ + OH  

K. Pzbvcv^Gii ivmvqwbK msGKZ wjL| 1 
L. gvwUi ‰wmwWwU KxfvGe `ƒi Kiv hvq? 2 
M. ii bs wewKÌqvi B-‰i ŠewkÓ¡Å wjL| 3 
N. i bs wewKÌqvi A ‰KwU ‰wmW cÉGqvRbxq wewKÌqvmn weGkÏlY KGiv|4 
4.  mygb Õ•zGj hvIqvi cG^ ivÕ¦vi cvGki ˆSvc ˆ^GK ‰KwU ˆevjZv 
Zvi KuvGa ‰es nvGZ üj dzwUGq ˆ`q| mygGbi üj dzUvGbv Õ©vGb cÉPí 
R¾vjv KiGZ jvMj| ‰ AeÕ©v ˆ`GL Zvi e®¬z bqb ˆKvgj cvbxq eÅ^v 
Õ©vGb w`j| ‰GZ mygb wKQyUv Õ¼wÕ¦ Abyfe Kij|  
K. ‰´ŸvwmW UÅveGjGUi ivmvqwbK bvg Kx? 1 
L. pH ejGZ Kx ˆevSvq? 2 
M. bqGbi ̂ `qv cvbxq mygGbi eÅ̂ v Õ©vGb KxfvGe Õ¼wÕ¦ ‰Gb ẁ j? eÅvLÅv KGiv| 3 
N. AwZwiÚ ˆcÉvwUb MÉnGYi ÞwZ ˆivGa DÚ cvbxq ˆKvGbv f„wgKv ivGL 

wK? gZvgZ `vI| 4 
5.  

 
 
 
 

 
 
 
 

K. ˆUwej jeGYi msGKZ Kx? 1 
L. cÉkgb ejGZ Kx ˆevSvq? 2 
M. P ˆhŒMwUi ivmvqwbK ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. Š`bw±`b RxeGb DÚ ˆhŒMwU eÅenvGi mveavbZv Ri‚ix weGkÏlY 

KGiv| 4 

6.  
Kjvg-A  Kjvg-B 

CaO 
NaOH 
KOH 

NH4OH 

 HgSO4 
AgSO4 

CuSO4. 5H2O 
Na2CO3. 10H2O 

K. we÷«¬ cvwbi pH gvb KZ? 1 
L. cvDi‚wU ŠZwiGZ ˆewKs ˆmvWv eÅenvi Kiv nq ˆKb? 2 
M. A KjvgfzÚ ˆhŒMàGjvi mvaviY ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. AvgvG`i wkÍ¸ KviLvbvq B KjvgfzÚ ˆhŒMàGjvi ài‚Z½ weGkÏlY 

KGiv| 4 
7.  RvwnG`i Õ¨x KvKwj| Rvwn` cÉvqkB KvKwji evevi wbKU ˆ^GK 
ˆhŒZzGKi UvKv Avbvi RbÅ wewf®²fvGe Pvc cÉGqvM KGi| wK¯§ KvKwj ‰GZ 
ivwR bv nIqvq Rvwn` ivMvw®¼Z nGq KvKwji Dci Zij RvZxq c`v^Æ 
wbGÞc KGi| ‰GZ KvKwji kixi SjGm hvq ‰es ˆPnviv weK‡Z AvK‡wZ 
aviY KGi|  
K. wfGbMvi Kx? 1 
L. `yeÆj ‰wmW ejGZ Kx ˆevSvq? 2 
M. DóxcGK DGÍÏwLZ Zij c`v^ÆwUi evwYwRÅK eÅenvi eYÆbv KGiv| 3 
N. KvKwji RxeGbi `yNÆUbvi cybive†wî ˆivGa KiYxq Kx? gZvgZ `vI|4 

8.  2HCl + Mg(OH)2   X  + 2H2O  

K. pH Kx? 1 
L. Þvi eÅenvGi AvgvG`i mZKÆ ^vKGZ nGe ˆKb? 2 
M. DóxcGKi wewKÌqvq mswkÏÓ¡ ‰wmWwU KxfvGe cÉkwgZ nq? eÅvLÅv 

KGiv| 3 
N. X-‰i gGZv Dcv`vbàGjv AvgvG`i RbÅ AZÅvekÅK gƒjÅvqb KGiv|4 
9.  (i) 2HCl + X  MgCl2 + 2H2O 

(ii) Y + H2SO4  CaSO4 + 2H2O 

K. AvPvi msiÞGY ˆKvb ‰wmW eÅen†Z nq? 1 
L. mKj ÞviB ÞviK, wK¯§ mKj ÞviK Þvi bq eÅvLÅv KGiv| 2 
M. DcwiDÚ wewKÌqvàGjv cƒYÆ KGi ˆKvb ˆhŒMwU gvwUi ‰wmwWwU 

`ƒixKiGY eÅen†Z nq eÅvLÅv KGiv|  3 
N. DóxcGKi ˆKvb wewKÌqvi dGj cvKÕ©jxi ‰wmwWwU cÉkgb NGU Zv 

weGkÏlY KGiv| 4 
10.  
 
 
 
 

 
 

K. gyL ˆavqvi cÉmvabx mvgMÉxi gvb KZ? 1 
L. cvKÕ©jxGZ pH gvb 2 ^vKv `iKvi ˆKb? 2 
M. cvò-1 I cvò-2 ‰i Dcv`vb ciÕ·i wgwkÉZ KiGj Kx NUGe? eÅvLÅv 

KGiv| 3 
N. cvò wZbwUGZ wjUgvm ˆccvi ivLGj Zvi Kx cwieZÆb NUGe? 

KviYmn weGkÏlY KGiv| 4 
11.   

(1) n.P + nP 
O2 (–P–)3n; [‰LvGb P nGjv Bw^wjb] 

(2) HCl 
H2O H+ + Cl–  

K. ˆmwfs ˆdvGg ˆKvb Dcv`vb ^vGK? 1 
L. µÏvwÕ¡GKi ivmvqwbK agÆ eÅvLÅv KGiv| 2 
M. 1 bs cÉwKÌqvq O2 ‰i ài‚Z½ eÅvLÅv KGiv| 3 
N. 2 bs wewKÌqvq DGÍÏwLZ ‰wmWwU cvKÕ©jxGZ ‰wmWwUi RbÅ `vqx 

wKbv eÅvLÅv KGiv| 4 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 K 2 K 3 K 4 K 5 N 6 K 7 K 8 M 9 K 10 M 11 L 12 L 13 M 14 L 15 K 

16 K 17 K 18 K 19 M 20 M 21 K 22 M 23 K 24 K 25 K 26 K 27 L 28 K 29 M 30 L 

bxj 

weKvi - A weKvi - B 

bxj jvj 

jvj 

bxj is 

jvj wjUgvm 

P 

NaOH 

 cvò-1 

HCl 

 cvò-2 

H2O 

 cvò-3 
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ˆmU-3 

 weævb welq ˆKvW : 1 2 7 

 mgq: 30 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-30 

1. Lvevi ˆmvWvi msGKZ ˆKvbwU? 
 K Na2CO3 

 L CaCO3 
 M NaHCO3 

 N NaHSO4 

2. wnÕ¡vwgb ^vGK 

 i. ˆevjZvq 

 ii. weœQzGZ 

 iii. ˆevjZv I weœQzGZ 

 wbGPi ˆKvbwU mwVK? 

 K i L ii 
 M iii N i, ii I iii 
3. ˆKvbwU `yeÆj AÅvwmW? 
 K HCl L HNO3 
 M H2CO3 N H2SO4 
4. pH wbiGcÞ A^Æ Kx? 

 K pH ‰i gvb 7 
 L pH ‰i gvb 6 
 M pH ‰i gvb 8 
 N pH ‰i gvb 9 
QK ˆ^GK 5 I 6 bs cÉGk²i Dîi `vI: 

wbG`ÆkK wbG`ÆkGKi is 
Ca(OH)2 ‰ 
aviYK‡Z is 

ˆdbjd^Åvwjb eYÆnxb aviYK‡Z is A 

5. A «¼viv eySvGbv iswU nGjv 

 K jvj L bxj 
 M njy` N ˆMvjvcx 

6. DóxcGKi ÞviwU eÅen†Z nq 

 i. gvwUi ‰wmwWwU KgvGZ 

 ii. gyGLi ‰wmwWwU KgvGZ 

 iii. cvKÕ©jxi ‰wmwWwU KgvGZ 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
7. wbGPi ˆKvb wewKÌqvq jeY Drc®² nq? 

 K cÉwZÕ©vcb 
 L cÉkgb 

 M weGqvRb 
 N w«¼GhvRb 

8. ‰´ŸvwmGW ^vGK 
 i. Mg(OH)2 
 ii. Al(OH)2 
 iii. NaHCO3 

 wbGPi ˆKvbwU mwVK? 

 K i I ii 
 L i I iii 
 M ii I iii 
 N i, ii I iii 
9. AÁÏxq `ËeGYi RbÅ ˆKvbwU mwVK? 
 K pH > 9 L pH > 7 
 M pH < 7 N pH = 9 

10. wRcmvGgi ivmvqwbK msGKZ ˆKvbwU? 
 K Fe2O4.2H2O L FaCO3 
 M CaSO4.5H2O N CaSO4.2H2O 
11. cvKÕ©jxGZ ‰wmwWwU KgvGZ mvnvhÅ 

KGi 
 i. MvRi, wkg, cvjskvK 

 ii. meyR Pv, Avjy, dzjKwc 

 iii. ˆcuGc, bvkcvwZ, imyb 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
12. IPS-‰ ˆKvb ‰wmW eÅen†Z nq? 
 K HCl L HNO3 
 M H2SO4 N H2CO3 

13. wnÕ¡vwgb Kx aiGbi c`v^Æ? 
 K ‰wmW L jeY 
 M ÞviK N ˆcÉvwUb 

14. cvbxq I dGji im Kx aiGbi c`v^Æ? 
 K AÁÏxq L Þvixq 
 M wbiGcÞ N UK 
15. wbGPi ˆKvb LveviwU ‰wmwWwU Kgvq? 
 K PKGjU L dzjKwc 
 M imyb N ˆcquvR 
DóxcK ˆ^GK 16 I 17 bs cÉGk²i Dîi `vI: 

ˆccGmvGW´Ÿ

       A
 

mvevb

    B
 

16. B ‰i ivmvqwbK msGKZ ˆKvbwU? 
 K C12H35COOK 

 L C12H35COOCl 
 M C17H35COONa 

 N C16H35COONa 

17. A RvZxq c`vG^Æi agÆ nGjv 
 i. jvj wjUgvmGK bxj KGi 

 ii. cvwbGZ `ËeYxq 

 iii. cvwbGZ nvBGWÈvÝvBW Avqb Drc®² KGi 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
18. wcucov Kvgo ˆ`Iqvi mgq wbGPi ˆKvbwU 

wbMÆZ nq? 
 K diwgK ‰wmW 
 L NaOH 
 M H2SO4 N NaCl 
19. RxevYybvkK wnGmGe eÅen†Z nq ˆKvbwU? 
 K ˆUwej jeY 
 L ˆUwÕ¡s mÎŸ 
 M wdUwKwi 
 N ™Ïyevi jeY 
20. Uz^GcGÕ¡i pH mvaviYZ KZ nq? 
 K 3-5 L 5-6 
 M 7-10 N 9-11 

21. weÐwPs cvDWvGii msGKZ ˆKvbwU? 
 K H2SO4 L Ca(OCl)Cl 
 M HOOC–COOH N HNO3 
22. ̂ jeyGZ ˆKvb ‰wmW ^vGK? 

 K mvBwUÇK ‰wmW 
 L diwgK ‰wmW 
 M jÅvKwUK ‰wmW 

 N mvjwdDwiK ‰wmW 
23. wfGbMvGii ivmvqwbK bvg Kx? 

 K mvBwUÇK ‰wmW 
 L UviUvwiK ‰wmW 
 M ‰wmwUK ‰wmW 
 N mvjwdDwiK ‰wmW 

24. UqGjU cwiÓ•viK ŠZix gƒj Dcv`vb 
 i. HCl, HNO3 
 ii. HNO3, H2SO4 
 iii. H2CO3, NaHCO3 

 wbGPi ˆKvbwU mwVK? 

 K i L ii 
 M i I ii N ii I iii 
DóxcK ˆ^GK 25 I 26 bs cÉGk²i Dîi `vI: 

NaHCO3 
H2O Na+ + H+ + CO3

2–. 

25. DóxcGK cÉ`î wewKÌqvwUi wewKÌqK ˆKvb 

aiGbi? 

 K ‰wmW L Þvi 
 M jeY N wbiGcÞ 

26. wewKÌqKwUi cwiwPZ bvg 

 i. ˆewKs ˆmvWv 
 ii. Lvevi ˆmvWv 
 iii. ˆmvwWqvg ˆmvWv 
 wbGPi ˆKvbwU mwVK? 

 K i I ii L ii I iii 
 M i I iii N i, ii I iii 
27. wbGPi ˆKvbwU jeY? 
 K CO2 L CaO 
 M NH4OH N MgCl2 
28. ̂ mvwWqvg ™ÏyUvGgU Kx bvGg cwiwPZ? 

 K ˆUwÕ¡s mÎŸ 
 L ÕÏÅvKjvBg 
 M ˆewKs ˆmvWv 
 N KÅvjwgb 

29. ‰KwU eYÆnxb `ËeGY NaOH wgkvGj `ËeYwU 
ˆMvjvwc nGq ˆMj| `ËeYwU Kx? 

 K wg^vBj ˆiW 

 L wg^vBj AGié 

 M ˆdbjd^Åvwjb 
 N wjUgvm `ËeY 

30.  2 HCl + Mg (OH)2  MgCl2 + 2H2O 

  wewKÌqvwUGZ ˆKvbwU ‰wmwWwU Kgvq? 
 K HCl L MgCl2 

 M H2O N Mg(OH)2 



18 cv‡Äix gva¨wgK m„Rbkxj weÁvb 

 weævb welq ˆKvW : 1 2 7 

mgq: 2 N¥Ÿv 30 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-70 

1. beg ˆkÉwYi Qvòx AvGgbvi Õ•zGji mgq `ycyi 12 Uv ˆ^GK weKvj 

5Uv| wUwdGb ˆm cÉwZw`bB ˆ`vKvGbi Lvevi wKGb Lvq| wKQyw`b nGjv Zvi 

‰wmwWwU ˆeGo ˆMGQ| WvÚvGii KvGQ ˆMGj WvÚvi ZvGK wKQy Jla w`Gjb 

‰es Lv`ÅfÅvm cwieZÆb KiGZ ejGjb|  

K. cÉkgb wewKÌqv KvGK eGj? 1 

L. gvwUi ‰wmwWwU KxfvGe `ƒi Kiv nq? 2 

M. AvGgbvi ‰wmwWwU evovi KviY eÅvLÅv KGiv|  3 

N. WvÚvi AvGgbvGK Kx Jla w`GqGQb ‰es Kx Kx Lvevi ˆLGZ eGjGQb 

eGj Zzwg gGb KGiv| 4 

2.  (i) A bxj wjUgvm  jvj wjUgvm 

 (ii) B jvj wjUgvm  bxj wjUgvm 

K. ˆewKs ˆmvWvi msGKZ Kx? 1 

L. MÅvwÕ¡ÈGKi eÅ^vq Avgiv ‰´ŸvwmW LvB ˆKb? 2 

M. B ˆhŒGMi ivmvqwbK agÆ eÅvLÅv KGiv| 3 

N. A I B ‰i wewKÌqvq Drc®² wbiGcÞ c`v^ÆwU wkÍ¸KviLvbvi wewf®² 

KvGRi RbÅ AcwinvhÆ-ˆZvgvi gZvgZ `vI| 4 

3. ÷Ó• PzGbi gGaÅ cvwb ˆhvM Kivq ‰KwU bZzb ˆhŒM Drc®² nGjv| 

Drc®² ˆhŒGMi mvG^ ˆdbd^Åvwjb `ËeY ˆhvM Kivi ci `ËeYwU ˆMvjvwc eYÆ 

aviY Kij| ‰ici ‰GZ H2SO4 ˆhvM Kiv nGjv| 

K. Drc®² ˆhŒMwUi bvg Kx? 1 

L. Drc®² ˆhŒMwUi ŠewkÓ¡Å eÅvLÅv KGiv|  2 

M. Drc®² ˆhŒGMi mvG^ H2SO4-‰i wewKÌqv mgxKiYmn wjL| 3 

N. H2SO4 ‰i mvG^ wewKÌqvq Drc®² ˆhŒMmgƒn wewKÌqK ˆhŒM `yBwU ˆ^GK 

wf®²agÆxeÅvLÅv KGiv| 4 

4. HCl + NaOH  NaCl + H2O 

K. pH Kx? 1 

L. jeY ejGZ Kx ˆevSvq? 2 

M. mgxKiYwUi mvG^ AvgvG`i cwicvGKi mÁ·KÆ eYÆbv KGiv|  3 

N. mgxKiGY eÅen†Z ivmvqwbK c`vG^Æi cÉGqvRbxqZv weGkÏlY KGiv| 4 

5. NaHCO3  HCl ô NaCl  H2O  X(g) 

K. wbG`ÆkK Kx? 1 

L. NaCl ˆK jeY ejv nq ˆKb? eÅvLÅv KGiv| 2 

M. wewKÌqvq Drc®² X MÅvGmi Rjxq `ËeGYi cÉK‡wZ ˆKgb nGe? eÅvLÅv 

KGiv| 3 

N. nRGg wewKÌqK c`v^ÆàGjvi ài‚Z½ eÅvLÅv KGiv| 4 

6. CaCO3 + H2SO4  A + H2O + CO2 

K. ZzuGZi msGKZ wjL| 1 

L. wcucov KvgovGj KiYxq Kx?  2 

M. A ˆhŒGMi bvg DGÍÏL KGi ‰ RvZxq ˆhvGMi eÅenvi wjL|   3 

N. gvwUi ‰wmwWwU `ƒi KiGZ ÞvGii f„wgKv AvGjvPbv KGiv|   4 

7. 

CaO    NaOH       Hg(OH)2      

                                     A 

 CaSO4. 5H2O    Na2CO3. 10H2O       HgSO4    

                                     B 

K. weÐwPs cvDWvGii msGKZ wjL| 1 

L. wMÉb nvDm MÅvm ejGZ Kx ˆevSvq? 2 

M. A ˆkÉwYi ˆhŒGMi eÅenvi AvGjvPbv KGiv| 3 

N. A ˆkÉwYi ˆhŒM ˆ^GK B ˆkÉwYi ˆhŒGMi cÉÕ§wZ AvGjvPbv KGiv| 4 

8.  

A  H+ + Cl 

 

B  Na+ + OH 

K. PzGbi msGKZ Kx? 1 

L. ‰wmW ˆhvM KiGj ˆKvGbv `ËeGYi pH KGg hvq ˆKb? 2 

M. A ˆhŒMwUi ŠewkÓ¡Å wjL|  3 

N. A + B  cÉkgb wewKÌqv, mgxKiY mn weGkÏlY KGiv|  4 

9. (i)  A + CaO  CaSO4 + H2O 

 (ii) A + KOH  K2SO4 + H2O 

K. big mvevb ŠZwi Kiv nq Kx ˆ^GK? 1 

L. Avgiv ˆKvgj cvbxq cvb Kwi ˆKb? 2 

M. A wPwn×Z ˆhŒMwU DGÍÏLcƒeÆK ‰i eÅenvwiK w`K eYÆbv KGiv|  3 

N. A wPwn×Z ˆhŒM I (ii) bs wewKÌqvi ÞvGii gGaÅ ZzjbvgƒjK AvGjvPbv 

KGiv|  4 

10. ˆivnvb Zvi cvk¼ÆeZxÆ ˆKvb ˆgGqGK weGqi cÉÕ¦ve ˆ`Iqvq ˆgGqwU Zv 

cÉZÅvLvb Kivq ˆivnvb Zvi gyGL ‰KwU c`v^Æ QyGo ˆ`q dGj Zvi gyL cyGo 

hvq| 

K. mvjwdDwiK ‰wmGWi msGKZ wjL| 1 

L. pH ‰i ài‚Z½ wjL| 2 

M. ‰wmW m¯¨vGmi wei‚G«¬ AvgvG`i ˆmvœPvi nGZ nGe ˆKb? wjL| 3 

N. ˆivnvGbi mÁ¿veÅ kvwÕ¦i aib eÅvLÅv KGiv| 4 

11. Ca(OH)2 + X  CaSO4 + H2O 

K. Kvco KvuPv mvevGbi msGKZ Kx? 1 

L. NaCO3 ‰i Rjxq `ËeY Þvixq ˆKb? 2 

M. X GhŒMwU ˆKvb aiGbi c`v^Æ? DÚ c`vG^Æi ŠewkÓ¡Å wjL| 3 

N. wewKÌqvq AskMÉnYKvix ‰es Drc®² c`v^ÆàGjvi ŠewkGÓ¡Åi w`K w`Gq 

wf®² Zzwg wK ‰KgZ? ˆZvgvi gZvgGZi cGÞ kbvÚKvix ŠewkÓ¡Å 

eÅvLÅv KGiv|  4 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 M 2 M 3 L 4 K 5 N 6 L 7 L 8 K 9 M 10 N 11 K 12 M 13 M 14 K 15 L 

16 M 17 N 18 K 19 M 20 N 21 L 22 K 23 M 24 M 25 M 26 N 27 N 28 K 29 M 30 N 
 


