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-1  wb‡Pi wPÎwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
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	K.		NO2 M¨v‡mi eY© Kx?
L.	Pz‡bi cvwbi pH-Gi gvb 7 †_‡K †ewk bv Kg n‡e? e¨vL¨v Ki|
M.	‘X’ M¨vmwUi Rjxq `ªe‡Yi GKwU ivmvqwbK ag© e¨vL¨v Ki|
N.	Avqib je‡Yi Rjxq `ªe‡Yi g‡a¨ ‘X’ M¨vm Pvjbv Ki‡j Kx NU‡e? mgxKiYmn wjL|


  1bs cª‡kœi DËi  
K.	NO2 M¨v‡mi eY© ev`vwg|
L.	Pz‡bi cvwbi pH Gi gvb 7  †_‡K Kg bq †ewk n‡e|
	†hme `ªeY A¤­xq Zv‡`i pH-Gi gvb 7 A‡c¶v Kg Ges †hme `ªeY ¶vixq Zv‡`i pH-Gi gvb 7 A‡c¶v †ewk| Pzb Z_v K¨vjwmqvg A·vB‡Wi mv‡_ cvwb †gkv‡j K¨vjwmqvg nvBWª·vBW Drcbœ nq|
	CaO(s) + H2O(l)  Ca(OH)2(aq)
	†h‡nZz avZzi nvBWª·vBWmg~n ÿvi, myZivs Pz‡bi cvwb ¶vixq n‡e| ZvB Pz‡bi cvwbi pH-Gi gvb 7  †_‡K †ewk n‡e|
M.	X M¨vmwUi Rjxq `ªeY ÿvixq|
	DÏxcK n‡Z †`Lv hvq †h, NH4Cl Ges CaO Gi wewµqvq X M¨vmwU Drcbœ nq| NH4Cl Ges CaO  Gi wewµqvi mgxKiYwU wbgœiƒc :
	2NH4Cl(aq) + CaO(s)  CaCl2(aq) + NH3(g) + H2O(l)
	myZivs, X Øviv NH3 M¨vm‡K †evSv‡bv n‡q‡Q|
	NH3 cvwb‡Z m¤ú~Y©iƒ‡c `ªexf‚Z nq| A_©vr, G M¨v‡mi Rjxq `ªeY GKwU ¶vi| NH3 M¨v‡mi Rjxq `ªe‡Y NH Avqb Ges OH– Avqb we`¨gvb| NH3 M¨v‡mi Rjxq `ªeY ¶viag©x nIqvq A‡¤­i mv‡_ wewµqv K‡i GwU jeY (NH4Cl) Ges (H2O) Drcbœ K‡i| wewµqvwU wbgœiƒ‡c †`Lv‡bv †h‡Z cv‡i : 
	NH(aq) + OH–(aq) + HCl(aq)  NH4Cl(aq) + H2O(l)
N.	ÔMÕ †_‡K Rvbv hvq X Øviv NH3 M¨vm‡K cÖKvk Kiv n‡q‡Q Ges NH3 M¨vmwU GKwU ÿvixq M¨vm| Avqib jeY †hgb : FeCl3 Gi Rjxq `ªeY X M¨v‡m Z_v A¨v‡gvwbqv M¨vm (NH3)  Gi mv‡_ wewµqv K‡i, NH4Cl jeY I Fe(OH)2  Gi jvj‡P ev`vwg Aat‡¶c Drcbœ K‡i| †Kbbv Rjxq `ªe‡Yi ms¯ú‡k© A¨v‡gvwbqv M¨vm A¨v‡gvwbqvg Avqb  (NH)  Ges  OH– Avqb ˆZwi K‡i| jNy ¶v‡ii mv‡_ avZe Avq‡bi wewµqvq Aat‡¶c Drcbœ nq| AwZwi³ ¶vi `ªeY †hvM Ki‡j D³ Aat‡¶c `ªexf~Z nq| wewµqvwU wb‡gœv³ mgxKi‡Yi mvnv‡h¨ †`Lv‡bv †h‡Z cv‡i : 
	FeCl3 + NH3(g) + Rjxq `ªeY  (H+ + OH–)  NH4Cl(aq) + Fe(OH)3(s)
	jvj‡P ev`vwg Aat‡¶c|
cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
†U·UvBj wgj I Wvwqs wkí, is I mvjwdDwiK GwmWhy³ eR©¨ mivmwi wbKU¯’ Rjvk‡q †dj‡Q| d‡j H mKj Rjvkq RjR cÖvYxi emev‡mi Abychy³ n‡q co‡Q|
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	K.		†ZuZz‡j †Kvb GwmW _v‡K?
L.	DÏxc‡Ki Rjvk‡qi pH gvb m¤ú‡K© †Zvgvi aviYv e¨³ Ki|
M.	†U·UvBj wgj I Wvwqs wk‡íi `~lY wbqš¿Y c­v‡›U GwmW `~lY wbqš¿‡Y †hŠw³K civgk© `vI|
N.	†U·UvBj wgj I Wvwqs wk‡íi Avkcv‡k GwmWe„wói m¤¢vebv wewµqvmn we‡k­lY Ki|


  2bs cª‡kœi DËi  
K.	†ZuZz‡j UviUvwiK GwmW _v‡K|
L.	DÏxc‡K Dwj­wLZ Rjvk‡qi pH gvb 7 †_‡K Kg n‡e| †Kv‡bv Rjvk‡qi pH-Gi gvb wbf©i K‡i G‡Z `ªexf~Z GwmW ev ¶v‡ii cwigv‡Yi Ici| `ªexf~Z Gwm‡Wi cwigvY †ewk n‡j D³ Rjvk‡qi cvwb A¤­xq nq| d‡j Gi pH- gvb 7 A‡c¶v Kg nq| DÏxc‡Ki Rjvk‡q †h‡nZz †U·UvBj wgj I Wvwqs wkí n‡Z is I mvjwdDwiK GwmWwgwkªZ eR©¨ †djv n‡”Q, ZvB Gi pH- gvb 7 A‡c¶v Kg n‡e|
M. 	†U·UvBj wgj I Wvwqs wk‡íi `~lY wbqš¿Y cøv‡›U GwmW `~lY wbqš¿‡Y cÖ‡qvRb Rbm‡PZbZv Ges mvgwMÖKfv‡e cÖkvmwbK D‡`¨vM I e¨e¯’vcbv|
	†U·UvBj I Wvwqs wkí n‡Z †hme eR©¨ I is mivmwi Rjvk‡q †djv n‡”Q Zv g~jZ H2SO4 wgwkªZ| GB GwmW Øviv mswk­ó Rjvk‡qi cvwb `~lY GKwU wbZ¨ ˆbwgwËK e¨vcvi n‡q `uvwo‡q‡Q|
	wb‡P GwmW `~lY wbqš¿‡Y cÖ‡qvRbxq c`‡¶cmg~n Zz‡j aiv n‡jv :
1.	cÖwZwU †U·UvBj wgj I Wvwqs wk‡íi Rb¨ wbR¯^ eR©¨ †kvabvMvi ˆZwi Ki‡Z n‡e|
2.	cÖwµqvKiY I cwi‡ek Dc‡hvMx bv K‡i wkí eR©¨mg~n mivmwi Rjvk‡q †djv eÜ Ki‡Z n‡e|
3.	cÖ‡Z¨K wkí-KviLvbvi Rb¨ eR©¨ †kvabvMvi ¯’vcb eva¨Zvg~jK Ki‡Z n‡e|
4.	GwmW `~lY m¤ú‡K© msMwVZ Rbm‡PZbZv I msNe× RbgZ M‡o Zzj‡Z n‡e|
	AZGe, †U·UvBj wgj I Wvwqs wk‡íi `~lY wbqš¿Y c­v‡›Ui m‡e©v”P e¨envi wbwðZKi‡Yi gva¨‡g GwmW `~lY wbqš¿Y Kiv m¤¢e|
N.	†U·UvBj wgj I Wvwqs wk‡íi Avkcv‡k GwmWe„wói m¤¢vebv A‡bK †ewk|†U·UvBj wgj I Wvwqs wk‡íi Avkcv‡ki evqy‡Z mvjdvi WvBA·vBW ev bvBwUªK A·vBW wegy³ nq| wegy³ A·vBWmg~n GwmWe„wói Rb¨ `vqx| mvjdvi WvBA·vBW evqygÊ‡ji Aw·‡Rb I I‡Rv‡bi mv‡_ wewµqv K‡i mvjdvi UªvBA·vBW Drcbœ K‡i| mvjdvi UªvBA·vBW evqygÊ‡ji cvwbi mv‡_ wewµqvq mvjwdDwiK GwmW Drcbœ K‡i|
	SO2(g) + H2O(l)  H2SO3(aq)
	SO3(g) + H2O(l)  H2SO4(aq)
	Avevi, bvB‡Uªv‡Rb WvBA·vBW evZv‡m Dcw¯’Z cvwbi mv‡_ wewµqvq bvBUªvm GwmW I bvBwUªK GwmW Drcbœ K‡i|
	2NO2(g) + H2O(l)  HNO2 + HNO3(aq)
	Drcbœ HNO2 AZ¨šÍ ¶Y¯’vqx| GwU evZv‡mi Aw·‡R‡bi Øviv RvwiZ n‡q HNO3-†Z cwiYZ nq| DcwiD³ GwmW¸‡jv (H2SO4 I NHO3) e„wói cvwbi mv‡_ f~c„‡ô cwZZ nq| d‡j GwmWe„wói m„wó n‡Z cv‡i|
412		 gva¨wgK imvqb 	



cÖkœ-3   ch©vq mviwYi MÖæc-16 Gi GKwU †gŠj‡K evqy‡Z †cvov‡j GKwU A·vBW A cvIqv hvq| A·vBWwU SuvSv‡jv MÜhy³ AZ¨šÍ welv³ M¨vm| jv-kv‡Zjx‡q bxwZ cÖ‡qvM K‡i wkí‡ÿ‡Î A †_‡K GKwU GwmW B ˆZwi Kiv hvq|
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	K.	AvKwiK Kv‡K e‡j?	1
L.	A A·vBWwU A¤øag©x e¨vL¨v Ki| 	2
M.	DÏxc‡Ki bxwZ‡Z B GwmWwU ˆZwi Kivi cÖwµqv eY©bv Ki|	3
N.	DÏxc‡Ki B GwmWwUi Mvp‡Z¡i Dci RviY ag© wbf©i K‡i hyw³ Øviv cÖgvY Ki|	4


  3bs cª‡kœi mgvavb  
K	†hmKj LwbR †_‡K jvfRbKfv‡e avZz wb®‹vkb Kiv hvq, Zv‡`i‡K AvKwiK e‡j|
L.	DÏxc‡Ki A A·vBWwU n‡jv mvjdvi WvBA·vBW| mvjdvi WvBA·vBW AZ¨šÍ myw¯’Z †hŠM, †hwU SuvSv‡jv MÜhy³ AZ¨šÍ welv³ M¨vm| mvjdvi WvBA·vBW cvwbi mv‡_ hy³ n‡q mvjwdDivm GwmW Drcbœ K‡i| mvjdvi WvBA·vBW M¨vm GwmW e„wói Ab¨Zg KviY| GwU GKwU cÖavb evqy `~lK c`v_©| cvwbi ms¯ú‡k© G‡m mvjwdDivm GwmW Drcbœ K‡i weavq mvjdvi WvBA·vBW (SO2) Z_v DÏxc‡Ki A-Gi A·vBWwU‡K A¤øag©x ejv nq| mswkøó ivmvqwbK wewµqvwU wbgœiƒc :
	SO2(g) + H2O(l)    H2SO3(aq)
M.	DÏxc‡K DwjøwLZ B GwmWwU n‡jv mvjwdDwiK GwmW| mvjwdDwiK GwmW mKj ivmvqwbK `ª‡e¨i g‡a¨ me‡P‡q †ewk cwigv‡Y Drcvw`Z I e¨eüZ nq|
	mvaviY Ae¯’vq SO2, evZv‡mi Aw·‡Rb Øviv RvwiZ nq bv| ¯úk© †P¤^v‡i 400450C ZvcgvÎvq cøvwUbvg P‚Y© cÖfve‡Ki Dcw¯’wZ‡Z Aw·‡Rb Øviv RvwiZ n‡q mvjdvi UªvBA·vBW Drcbœ K‡i| mswkøó ivmvqwbK wewµqvwU wbgœiƒcÑ
	2SO2(g) + O2(g)  2SO3(g); 
	H =  197 kJ mol1
	wewµqvwU DfgyLx cÖK…wZi| jv kv‡Zwjqvi bxwZ e¨envi K‡i GB wewµqvi mvg¨ve¯’vq SO3 Gi cwigvY e„w× Kiv hvq| m¤§yLgyLx wewµqvwU Zv‡cvrcv`x| myZivs, wewµqv Zvc †ewk n‡j Drcv` †ewk n‡e| GLv‡b, 450C ZvcgvÎv‡K AZ¨vbyK‚j ZvcgvÎv aiv n‡q‡Q| G ZvcgvÎvq A_©‰bwZKfv‡e jvfRbK cwigv‡Y SO3 Drcbœ nq|
	Avevi, wewµqvwU‡Z evg †_‡K Wvbw`‡K AYyi msL¨v Kg| D”PPvc GB wewµqvi Rb¨ AbyK‚j n‡jI wewµqvwU ¯^vfvweK 
	evqyPv‡c msNwUZ Kiv nq| m¤§yLvwfgyLx wewµqvq Drcbœ Zvc wewµqK M¨vm‡K DËß K‡i| G‡Z Zvckw³ A_©vr A‡_©i mvkªq nq|
N.	DÏxc‡K D‡jøwLZ B GwmWwU n‡iv mvjwdDwiK GwmW| mvjwdDwiK GwmW mKj ivmvqwbK `ª‡e¨i g‡a¨ me‡P‡q †ewk cwigv‡Y Drcv`b I e¨eüZ nq| GKwU †`‡k mvjwdDwiK GwmW Drcv`b I e¨env‡ii cwigvY‡K H †`‡ki A_©‰bwZK w¯’wZkxjZv ev wkívq‡bi gvb`Ê wn‡m‡e we‡ePbv Kiv nq| cÖwZ eQi wek¦e¨vcx K‡qK wgwjqb Ub mvjwdDwiK GwmW Drcv`b Kiv nq| GB GwmW imvqb wk‡í eû `ªe¨ Drcv`‡b KuvPvgvj wn‡m‡e e¨eüZ nq|
	mvaviYZ †hmKj c`v_© RviY-weRviY wewµqvq weRviK †_‡K B‡jKUªb MÖnY K‡i weRvwiZ nq, Zv‡`i‡K RviK c`v_© e‡j| A_ev, †hmKj c`v_© Ab¨ †Kv‡bv c`v_©‡K RvwiZ K‡i, ZvivB RviY ag© cÖ`k©b K‡i| Aw·‡Rb n‡jv me©vwaK cÖPwjZ RviK c`v_©|
	Mvp H2SO4 GKwU Ab¨Zg RviK c`v_©| †Kbbv, GwU RviY-weRviY wewµqvq B‡jKUªb MÖnY K‡i Ab¨ c`v_©‡K RvwiZ K‡i Ges wb‡R weRvwiZ nq| Avi, Mvp H2SO4-Gi GB RviY ag© GwmWwUi NbZ¡ ev Mvp‡Z¡i gvb e„w×i mv‡_ mv‡_ e„w× cvq| myZivs, ejv hvq †h, mvjwdDwiK Gwm‡Wi Mvp‡Z¡i Dci Zvi RviY ag© wbf©ikxj|


cÖkœ -4  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Zzwnb mv‡n‡ei  †c‡U cÖvqB wewfbœ mgm¨v nq| Wv³v‡ii Kv‡Q †M‡j wZwb wKQy cix¶v Kiv‡Z e‡jb| cix¶vi wi‡cv‡U© †`Lv †Mj, cvK¯’jx‡Z pH 1.6 Ges agwbi i‡³ 7.5| wi‡cvU© wb‡q evmvq †divi mgq †m Zvi `yB gv‡mi ev”Pvi Rb¨ GKwU †jvkb wKb‡Z PvBj hvi pH 5.5| wKš‘ †`vKvwb Zv‡K ev”Pvi Rb¨ Ab¨wU wb‡Z ej‡jb|
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	K.	A¨v‡gvwbqvg mvj‡d‡Ui ms‡KZ †jL| 	1
L.	wf‡bMvi‡K †Kb `ye©j GwmW ejv nq? 	2
M.	†`vKvwb †jvkbwU wb‡Z wb‡la Ki‡jb †Kb? e¨vL¨v Ki|	3
N.	Zzwnb mv‡n‡ei cvK¯’jx‡Z Ges i‡³ GwmW I ¶v‡ii cwigvY h_vh_ Av‡Q wK? bv _vK‡j Kxfv‡e mgvavb Ki‡Z n‡e gZvgZ `vI|	4


  4bs cª‡kœi DËi  
K.	A¨v‡gvwbqvg mvj‡d‡Ui ms‡KZ n‡jv (NH4)2SO4|
L. 	wf‡bMvi Rjxq `ªe‡Y AvswkK AvqwbZ nq e‡j Zv‡K `ye©j GwmW ejv nq|
	wf‡bMvi GKwU ˆRe GwmW| GwU g~jZ 4 †_‡K 5% A¨vwmwUK GwmW (CH3COOH) Gi Rjxq `ªeY| GwU cvwb‡Z cy‡ivcywi we‡qvwRZ bv n‡q AvswkKfv‡e   we‡qvwRZ nq| d‡j G‡Z hZ¸‡jv Gwm‡Wi AYy Av‡Q Zvi me¸‡jv nvB‡Wªv‡Rb Avqb (H+) ˆZwi K‡i bv| ZvB wf‡bMvi‡K `ye©j GwmW ejv nq|
M.	Zzwnb mv‡ne Zvi `yB gv‡mi ev”Pvi Rb¨ †h †jvkb wKb‡Z PvB‡jb Zv wQj eo‡`i| GRb¨ †`vKvwb Zv‡K †jvkbwU wb‡Z wb‡la Ki‡jb|
	eo‡`i Z¡K mvaviYZ GwmwWK nq Ges Gi pH 5.56.5 Gi g‡a¨ _v‡K| Z‡e RvZK wkï‡`i Z¡‡Ki pH 7-Gi KvQvKvwQ _v‡K| ZvB eo‡`i Rb¨ †hme cÖmvabx e¨eüZ nq, Zv wkï‡`i Rb¨ cÖ‡hvR¨ bq| Zzwnb mv‡ne †h †jvkb wKb‡Z PvB‡jb Zvi pH wQj 5.5| GwU Zvi ev”Pvi Z¡‡K e¨envi Kiv n‡j gvivZ¥K ÿwZ n‡Z cv‡i| Avgv‡`i ˆ`bw›`b Rxe‡bi e¨envh© `ªe¨mvgMÖx‡Z pH Gi gvb Rvbv I wbqš¿Y Kiv AZxe ¸i“Z¡c~Y©| Zv bv n‡j eo ai‡bi Amyweav ˆZwi nq| GRb¨ †`vKvwb Zv‡K †jvkbwU wb‡Z wb‡la Ki‡jb| 
N.	Zzwnb mv‡n‡ei cvK¯’jx‡Z Ges i‡³ Gwm‡Wi cwigvY h_v_© †bB|
	cvK¯’jx‡Z Lv`¨ nRg Kivi Rb¨ `iKvwi pH n‡jv 2 Avi i‡³i pH n‡jv cÖvq 7.4| Gi mvgvb¨ †ni‡di n‡j (0.4) gvivZ¥K wech©q, GgbwK g„Zz¨i KviYI n‡Z cv‡i|
	Zzwnb mv‡n‡ei cvK¯’jxi pH 1.6 Ges agwbi i‡³i pH n‡jv 7.5| A_©vr Zvi cvK¯’jx‡Z Gwm‡Wi gvÎv Ges i‡³ ÿv‡ii gvÎv cÖ‡qvR‡bi Zzjbvq †ewk| pH-Gi Giƒc gv‡bi Rb¨B Zzwnb mv‡n‡ei †c‡U cÖvqB wewfbœ mgm¨v nq|
	Zzwnb mv‡n‡ei pH-Gi gvb wbqš¿Y Kiv AZxe Ri“wi| GRb¨ wZwb Dchy³ Lv`¨ wbe©vPb K‡i Ges †m¸‡jv Avnv‡i GwmwWwUi nvZ †_‡K †invB †c‡Z cv‡ib| †hme Lv`¨`ªe¨ ev cvbx‡qi Kvi‡Y GwmwWwU nq, Zzwnb mv‡n‡ei †m¸‡jv AwZwi³ MÖnY bv K‡i cwiwgZ nv‡i MÖnY Ki‡Z n‡e Ges mvgwqKfv‡e IB me Lv`¨ MÖnY †_‡K weiZ _vK‡Z n‡e|
cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
XvKv †_‡K Avmv GK`j wk¶v_©x ajcyi MÖv‡gi GKgvÎ cvwbi Drm LvjwU‡Z cix¶v Pvwj‡q Rvbvq, G Lv‡ji cvwb AvswkK `~wlZ| Zviv MÖvgevmx‡K wbivc` cvwb e¨env‡i †ek wKQz civgk© †`q|
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	K.	5 ppm Kx?	1
L.	DËv‡c dzUv‡j cvwbi A¯’vqx LiZv `~i nq †Kb?	2
M.	†Kvb †Kvb cix¶vi gva¨‡g wk¶v_©xiv Lv‡ji cvwbi `~l‡Yi Aw¯ÍZ¡ hvPvB K‡i‡Q Zv eY©bv Ki|	3
N.	wkÿv_x©‡`i civgk©g‡Zv MÖvgevmxiv Kx Kx D‡`¨vM wb‡Z cv‡i? Av‡jvPbv Ki|	4


  5bs cª‡kœi DËi  
K.	5ppm n‡jv cÖwZ wjUvi `ªe‡Y 5 wgwjMÖvg `ªe| 
L.	cvwbi A¯’vqx LiZvi Rb¨ `vqx K¨vjwmqvg, g¨vM‡bwmqvg I Avqib avZzi evBKve©‡bU jeY †h¸‡jv cvwb‡Z `ªexf~Z _v‡K| Zvc w`‡j evBKve©‡bU jeY¸‡jv †f‡O Kve©b WvBA·vBW I avZz¸‡jvi A`ªeYxq Kve©‡bU Ges cvwb Drcbœ nq| †hgb :
	Ca(HCO3)2  CaCO3 + CO2 + H2O
	avZe AvqbwU Kve©‡bU je‡Yi Aat‡¶c wn‡m‡e `ªeY †_‡K †ewi‡q hvIqvq cvwbi LiZv `~i n‡q hvq|
M.	wk¶v_©xiv Lv‡ji cvwb‡Z `~l‡Yi Aw¯ÍZ¡ hvPvB Ki‡Z wb‡Pi wZbwU cix¶v K‡i‡Q 
	eY© I MÜ ch©‡e¶Y : wkÿv_©xiv Lv‡ji cvwbi eY© I MÜ ch©‡eÿY K‡i Zv‡Z `yM©Ü cvq I †Nvjv eY© †`L‡Z cvq| wKš‘ weï× cvwb eY©, MÜnxb ¯^”Q Zij c`v_©|  G‡Z mvgvb¨ cwigvY LwbR jeY `ªexf~Z _v‡K| †Kv‡bv LwbR jeY AwaKgvÎvq `ªexf~Z _vK‡j cvwb `~wlZ ejv hvq| mvaviY ch©‡e¶‡Y cvwb‡Z MÜ cvIqv †M‡j ev †Nvjv‡U fve †`Lv †M‡j A_ev wdëvi †ccv‡i QuvKv n‡j Zjvwb ev Ae‡kl cvIqv †M‡j cvwb `~wlZ|
	cvwbi pH gvb : cvwbi pH gvb 4.5 †_‡K Kg Ges 9.4 A‡c¶v †ewk n‡j Zv Rx‡ei Rb¨ cÖvYbvkK| pH †ccvi ev pH wgUvi e¨envi K‡i pH gvb wbY©q Kiv hvq|wkÿv_©xiv Lv‡ji cvwbi pH cixÿv K‡i‡Q hv cvwbi `~lY wb‡`©k K‡i| 
	weIwW : †Kv‡bv cvwb‡Z weIwW gvb †ewk n‡j IB cvwb `~wlZ| wkÿv_x©iv Rjvk‡qi cvwb‡Z Kx cwigvY Aw·‡Rb Av‡Q Zv †g‡c wbj| AZtci 100 wgwj AvqZ‡bi GKwU †evZj IB Rjvk‡qi cvwb w`‡q Ggbfv‡e c~Y© K‡i †evZ‡ji gyL eÜ Kij hv‡Z †evZ‡j †Kv‡bv evqy bv _v‡K| †evZjwU‡K 20 †m. ZvcgvÎvq 24 NÈv †i‡L w`‡q Gi Aw·‡Rb cwigvc K‡i| GB `yB gv‡bi cv_©K¨ †_‡K weIwW gvb Rvb‡Z cv‡i| Gme cixÿvi gva¨‡g wkÿv_x©iv Lv‡ji cvwbi `~l‡Yi Aw¯ÍZ¡ hvPvB K‡i‡Q|
N.	wkÿv_©x‡`i civgk©g‡Zv MÖvgevmxiv cvwb weï× Kivi Rb¨ wewfbœ D‡`¨v‡Mi gva¨‡g wb‡Pi †h †Kv‡bv GKwU cÖwµqvq cvwb weï× K‡i wb‡Z cv‡i
	†K¬vwi‡bkb : cvwb‡K RxevYygy³ Kivi me‡P‡q mnR Dcvq n‡jv †K¬vwi‡bkb| cvwb‡Z wbw`©ó cwigvY wewPs cvDWvi †hvM Ki‡j Drcbœ †K¬vwib RxevYy‡K RvwiZ K‡i †g‡i †d‡j|
	Ca(OCl)Cl(s) + H2O  Ca(OH)2 + 2[Cl]
	RxevYy + 2[Cl]  RvwiZ RxevYy
	Kv‡RB Lv‡ji cvwb‡Z weøwPs cvDWvi †hvM Kivi ci †Qu‡K wb‡j MÖvgevmx wbivc` cvwb cv‡e|
	dzUv‡bv : cvwb‡K A‡bK¶Y (15 – 20 wgwbU) a‡i dzUv‡j RxevYygy³ nq| D‡jL¨, Av‡m©wbKhy³ cvwb‡K dzUv‡j Zv AviI ¶wZKi n‡e| Z‡e Lv‡ji cvwb‡Z Av‡m©wbK †bB e‡j MÖvgevmx cvwb dzwU‡q weï× Ki‡Z cvi‡e|
	w_Zv‡bv : GK evjwZ cvwb‡Z 1 PvgP wdUwKwi [K2SO4. Al2(SO4)3.24H2O] ¸uov †hvM K‡i AvavNÈv †i‡L w`‡j cvwbi mKj Ac`ªe¨ w_wZ‡q evjwZi Zjvq Rgv nq| Gfv‡e cvwb †_‡K A`ªeYxq `~lK `~i Kiv hvq|
	QuvKb : eZ©gv‡b evRv‡i RxevYy, Av‡m©wbK I Ab¨vb¨ `~lY gy³ Ki‡Z m¶g wdëvi cvIqv hvq| GB wdëvi w`‡q †Qu‡K wb‡qI MÖvgevmx cvb‡hvM¨ weï× cvwb  †c‡Z cv‡i|


cÖkœ -6  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Aš‘ memgq gvsm, ˆZjv³ Lvevi I P‡Kv‡jU Lvq| GKw`b Aš‘ wewiqvwb LvIqvi ci Zvi e`nRg nq| Zvi gv Zv‡K †Kvgj cvbxq LvIqv‡j  †m my¯’ n‡q I‡V| Ab¨w`‡K Zvi †evb ˆkjx mqv`ya, mqvgvLb Ges djg~j †ewk cQ›` K‡i|
	[image: ]
	K.	AvPvi msi¶‡Y †Kvb GwmW e¨envi Kiv nq? 	1	
L.	`ye©j GwmW ej‡Z Kx †evSvq? 	2
M.	Aš‘ Kxfv‡e my¯’ n‡jv? e¨vL¨v Ki|	3
N.	Aš‘ I ˆkjxi Lvev‡ii g‡a¨ †KvbwU GwmwWwUi KviY? we‡k­lY Ki|	4


  6bs cª‡kœi DËi  
K.	AvPvi msi¶‡Y A¨vwmwUK GwmW e¨envi Kiv nq|
L. 	†h GwmW Rjxq `ªe‡Y AvswkK AvqwbZ nq Zv‡K `ye©j GwmW e‡j| 
	Rjxq `ªe‡Y †h Gwm‡Wi AYy¸‡jvi g‡a¨ Lye KgmsL¨K AYy Avq‡b we‡hvwRZ nq Ges `ªe‡Y KgmsL¨K H+ Avqb †`q, Zviv `ye©j GwmW| cÖvq mKj ˆRe GwmWB `ye©j GwmW| Avgiv Lvevi wn‡m‡e `ye©j GwmWB MÖnY  K‡i _vwK| †hgb : Kve©wbK GwmW (H2CO3), A¨v‡mwUK GwmW (CH3COOH) BZ¨vw`|
M.	†Kvgj cvbxq‡Z _vKv `ªexf~Z †ewKs †mvWvi Kvi‡Y Aš‘ my¯’ n‡jv| 
	mvaviYZ gvsm, †cvjvI, wewiqvwb BZ¨vw` Lvevi LvIqvi ci †ccwm, ¯cÖvBU ev †KvKv‡Kvjv RvZxq †Kvgj cvbxq cvb Kiv n‡j Avgv‡`i DcKvi nq|
	Lvevi nRg Kivi Rb¨ cvK¯’jx‡Z wbw`©ó gvÎvq nvB‡Wªv‡K¬vwiK Gwm‡Wi cÖ‡qvRb| GB gvÎvi †ni‡di n‡j e`nRg nq ev Lvevi nR‡g Amyweav nq| KviY †cÖvwUbhy³ Lvevi †L‡j cvK¯’jx‡Z Gwm‡Wi cwigvY †e‡o hvq| GgZve¯’vq †Kvgj cvbxq cvb Ki‡j G‡Z `ªexf‚Z †mvwWqvg evBKve©‡bU (NaHCO3) AwZwi³ Gwm‡Wi mv‡_ wewµqv K‡i| d‡j cvK¯’jx‡Z Gwm‡Wi gvÎv e„w×i d‡j e`nRg nq bv| D‡j­L¨, †ewKs †mvWvI wKš‘ GKwU GwmW| wKš‘ HCl A‡bK kw³kvjx GwmW e‡j G‡`i g‡a¨ wewµqv nq|
	NaHCO3 + HCl  NaCl + H2O + CO2
	†Kvgj cvbxq LvIqvi ci e`nR‡gi Kvi‡Y Aš‘i cvK¯’wj‡Z †h GwmwWwU ˆZwi n‡qwQj Zv cÖkwgZ n‡q hvq| GRb¨ †m my¯’ n‡q I‡V| 
N.	Aš‘ I ˆkjxi Lvev‡ii g‡a¨ Aš‘i Lvevi GwmwWwUi KviY|
	cvK¯’jx‡Z Gwm‡Wi cwigvY †e‡o hvIqvi Ab¨Zg KviY n‡jv Lv`¨`ªe¨| fvRv, †cvov, †Zjhy³ I Pwe©RvZxq Lvevi cvK¯’jx‡Z GwmwWwU evwo‡q †`q| wcuqvR, imyb, gwiP I Ab¨vb¨ AwZwi³ gmjvhy³ Lvevi, P‡Kv‡jU G¸‡jv GwmwWwU ˆZwii KviY|
	Avevi, wKQy wKQy Lv`¨ Av‡Q hviv GwmwWwU Kgv‡Z mvnvh¨ K‡i| mqv`ya, mqvgvLb Ges djg~j GwmwWwU Kgv‡Z f~wgKv iv‡L|
	Aš‘ cQ›` K‡i gvsm, ˆZjv³ Lvevi I P‡Kv‡jU| Avi Zvi †evb cQ›` K‡i mqv`ya, mqvgvLb Ges djg~j| Aš‘i Lvevi¸‡jv GwmwWwUi KviY n‡jI ˆkjxi Lvevi¸‡jv eis GwmwWwU Kgv‡Z mvnvh¨ K‡i|

cÖkœ -7  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
†g‡n`x GKwU weKv‡i 25 wm.wm. NaOH wb‡q K‡qK †duvUv †dbd_¨vwjb wgkv‡jv| Gevi G `ªe‡Y nvB‡Wªv‡K¬vwiK GwmW wgkv‡ZB `ªeYwU eY©nxb n‡q †Mj| Av‡iKwU weKv‡i 25 wm.wm. NaOH wb‡q Zv‡Z mgcwigvY HCl GwmW wgkv‡jv| Gici eY©nxb `ªeYwU Zvc w`‡q Av‡¯Í Av‡¯Í ev®úvwqZ K‡i †`Lj weKv‡ii Zjvq mv`v i‡Oi Zjvwb c‡o Av‡Q|
	[image: ]
	K.		jvj wjUgvm †ccvi †KvbwUi ms¯ú‡k© bxj eY© aviY K‡i?	1
L.	KOH †dbd_¨vwjb `ªe‡Y †Mvjvwc eY© aviY K‡i †Kb?	2
M.	msNwUZ ivmvqwbK wewµqvmn Drcvw`Z Zjvwb †cÖvWv‡±i cÖK…wZ wbY©q Ki|	3
N.	weKv‡ii Zjvq cÖvß Zjvwb †h GKwU jeY Zvi †hŠw³KZv cÖgvY Ki|	4


  7bs cª‡kœi DËi  
K.	jvj wjUgvm †ccvi ÿvi‡Ki ms¯ú‡k© bxj eY© aviY K‡i|
L.	cUvwmqvg nvB‡Wªv·vB‡Wi (KOH) `ªeY GKwU ÿvixq `ªeY| GB `ªe‡Y hLb †dbd_¨vwjb †hvM Kiv nq ZLb Gi eY© †Mvjvwc nq, KviY †dbd_¨vwjb ÿvixq `ªe‡Y †Mvjvwc eY© aviY K‡i|
M.	msMwVZ wewµqvwU n‡”Q-
	NaOH + HCl  NaCl + H2O
	ÿvi	GwmW	jeY	cvwb
	GLv‡b ÿvi †mvwWqvg nvB‡Wªv·vBW, nvB‡Wªv‡K¬vwiK Gwm‡Wi mv‡_ wewµqv K‡i jeY I cvwb Drcbœ K‡i| 
	DËv‡c cvwb ev®úxf‚Z nIqvi ci  Zjvwb wn‡m‡e Lvevi jeY, NaCl Drcbœ nq; †hLv‡b jeYwU wb‡`©kK wbi‡cÿ GKwU †hŠM| A_©vr, GwU wb‡`©k‡Ki i‡Oi †Kv‡bv cwieZ©b K‡i  bv|
N.	weKv‡ii Zjvq wbgw¾Z Zjvwb (NaCl) GKwU jeY| Gi †hŠw³K cÖgvY-
	1.	je‡Yi g‡Zv Gi g‡a¨ avZe g~jK [ †mvwWqvg (Na+)] I AavZz g~jK [†K¬vivBW (Cl-)] i‡q‡Q| 
	2.	GwU GwmW (HCl) I ÿvi‡Ki  (NaOH) wewµqvq Drcbœ n‡q‡Q| 
	3.	nvB‡Wªv‡K¬vwiK Gwm‡Wi mv‡_ cÖwZ¯’vcbxq nvB‡Wªv‡Rb‡K avZz Øviv cÖwZ¯’vwcZ K‡i GwU MwVZ nq| AwaKvsk jeY Gfv‡e Gwm‡Wi nvB‡Wªv‡Rb‡K cÖwZ¯’vcb K‡i  ‰Zwi K‡i|
	4.	GwU GKwU c~Y© jeY ev wbi‡c¶ †hŠM| KviY Gi Rjxq `ªe‡Y  jvj ev bxj wjUgvm †ccvi Wzev‡j e‡Y©i †Kv‡bv cwieZ©b nq bv|
cÖkœ -8  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
2wU weKv‡i `ªeY Av‡Q| 1g weKv‡ii `ªe‡Yi ¯^v` UK| GwU B¯úvZ ˆZwii KviLvbvq e¨eüZ nq| 2q weKv‡ii `ªe‡Yi ¯^v` KUz, hv mvevb ˆZwii g~j Dcv`vb| `ªeY `yBwU GK‡Î wgkv‡j ¯^v` wfbœ ai‡bi n‡e|
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	K.	bvBwUªK Gwm‡Wi ms‡KZ †jL|	1
L.	HCl I KOH Gi `ªeY `yBwUi g‡a¨ 2wU cv_©K¨ wbiƒcY Ki|	2
M.	cÖ_g weKv‡ii `ªeYwUi mv‡_ 3wU avZzi ivmvqwbK mgxKiY e¨vL¨v Ki| 	3
N.	`ªeY `yBwU GK‡Î wgkª‡Yi d‡j ¯^v‡`i ZviZ‡g¨i KviY we‡kølY Ki|	4


  8bs cª‡kœi DËi  
K.	bvBwUªK Gwm‡Wi ms‡KZ HNO3|
L.	HCl GwmW Ges KOH n‡jv ÿvi| G‡`i g‡a¨ cv_©K¨¸‡jv wbgœiƒc :
	GwmW (HCl)
	ÿvi (KOH)

	1.	`ªe‡Y nvB‡Wªv‡Rb Avqb (H+) †`q|
	1.	`ªe‡Y nvB‡Wªv·vBW Avqb (OH) †`q|

	2.	bxj wjUgvm‡K jvj K‡i|
	2.	jvj wjUgvm‡K bxj K‡i|


M.	DÏxc‡K cÖ_g weKv‡ii `ªeYwU wQj GwmW| Avevi nvB‡Wªv‡K¬vwiK GwmW B¯úvZ ˆZwii KviLvbvq e¨eüZ nq| avZzi mv‡_ Gwm‡Wi wewµqvq avZe jeY I nvB‡Wªv‡Rb M¨vm Drcbœ nq|  
	myZivs, cÖ`Ë Gwm‡Wi mv‡_I GKBfv‡e avZyi ivmvqwbK wewµqv msNwUZ n‡e| GwmWwUi mv‡_ 3wU avZzi Abyiƒc ivmvqwbK mgxKiY wbgœiƒc :
	i.	2Na + 2HCl  2NaCl + H2
	ii.	2K + 2HCl  2KCl + H2
	iii.	2Fe + 6HCl  2FeCl3 + 3H2
N.	DÏxc‡K cÖ`Ë `ªeY `yBwU wQj GwmW I ÿvi| GwmWwU wQj HCl| †Kbbv, HCl B¯úvZ ˆZwii KviLvbvq e¨eüZ nq| ÿviwU NaOH| †Kbbv mvevb ˆZwii g~j Dcv`vb NaOH | NaOH Gi mv‡_ HCl Gi msMwVZ wewµqvwU wbgœiƒc :
	NaOH + HCl  NaCl + H2O
	cÖ`Ë wewµqvwU‡Z †`Lv hvq wewµqvi d‡j jeY I cvwb Drcbœ n‡q‡Q| je‡Yi ag© A¤øagx© ev ÿviag©x †Kv‡bvwUB bq| Gi ¯^v`  UK ev KUz ¯^v`I bq| GwU GKwU wbi‡cÿ †hŠwMK c`v_©| Avevi, cvwbI GKwU wbi‡cÿ †hŠwMK c`v_© hvi KUz ev wZ³ ¯^v` †bB| myZivs, DÏxc‡Ki `ªeY `yBwU GK‡Î wgkª‡Yi d‡j wfbœ ¯^v`hy³ c`v_© Drcbœ nq| 	
cÖkœ -9  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
wkÿK K¬v‡m `ywU weKvi ÔKÕ I ÔLÕ-G `ywU †hŠ‡Mi cvZjv `ªeY ˆZwi K‡i ivL‡jb| weKv‡i †dbd_¨vwjb †hvM Kivq ÔKÕ `ªe‡Yi e‡Y©i †Kv‡bv cwieZ©b n‡jv bv| wKš‘ ÔLÕ weKv‡ii `ªeY †Mvjvwc eY© aviY Ki‡jv|ÔKÕ I ÔLÕ weKv‡ii `ªeY `yBwU GK‡Î wgwkªZ K‡i Ab¨ GKwU weKvi ÔMÕ-G Xvjv n‡jv|
	[image: ]
	K.	wb‡`©kK Kv‡K e‡j? 	1	
L.	KOH †hŠMwUi `ywU ˆewkó¨ †jL|	2
M.	ÔKÕ I ÔLÕ weKv‡ii `ªeY `ywU GK‡Î †hvM Ki‡j Kx NU‡e? Zv wewµqvmn e¨vL¨v Ki|	3
N.	ÔMÕ weKv‡ii `ªeYwUi cÖK…wZ ÔKÕ I ÔLÕ Gi `ªeY †_‡K wfbœ n‡e wKbv hyw³ `vI|	4


  9bs cª‡kœi DËi  
K.	 †hme ivmvqwbK c`v_© wb‡R‡`i eY© cwieZ©‡bi gva¨‡g †Kv‡bv `ªe‡Yi GwmWxq, ÿviKxq ev wbi‡cÿ cÖK…wZ wb‡`©k K‡i Zv‡`i‡K wb‡`©kK e‡j|
L.	KOH  †hŠMwU GKwU ÿvi| Gi `ywU ˆewkó¨ wbgœiƒc :
	1.	GwU cvwb‡Z `ªeYxq|
	2.	GwU Rjxq `ªe‡Y nvBWªw·j (OH) Avqb †`q|
M.	ÔKÕ I ÔLÕ weKv‡i †dbd_¨vwjb wb‡`©kK †hvM Kivq h_vµ‡g eY©nxb I †Mvjvwc eY© aviY K‡i|myZivs, ÔKÕ I ÔLÕ weKviØ‡q h_vµ‡g GwmW I ÿvi we`¨gvb| 
	GwmW I ÿv‡ii `ªeY GK‡Î †hvM Ki‡j jeY I cvwb Drcbœ nq| wewµqvwU wbgœiƒc :
	    GwmW         +     ÿvi = jeY + cvwb|
	[K weKv‡ii †hŠM]         [L weKv‡ii †hŠM]
N.	ÔMÕ weKv‡ii `ªe‡Yi cÖK…wZ Ab¨ weKv‡ii `ªe‡Yi cÖK…wZ †_‡K wfbœ n‡e| †Kbbv, ÔMÕ `ªeYwU jeY| ÔKÕ `ªeY GwmW  I ÔLÕ `ªeY ÿvi| Giv ci¯ú‡ii mv‡_ cÖkgb wµqvq wbi‡cÿ †hŠM jeY Drcbœ K‡i‡Q| ÔMÕ-Gi `ªeYwU wjUgvm †ccv‡ii ms¯ú‡k© †Kv‡bv eY© cwieZ©b Ki‡e bv| ZvQvov †Kv‡bv ai‡bi wb‡`©k‡KiB eY© cwieZ©b Ki‡e bv| ÔKÕ Gi `ªeY Gwm‡Wi g‡Zv `ªe‡Y H+ Ges ÔLÕ Gi `ªeY ÿv‡ii g‡Zv `ªe‡Y OH-  Drcbœ K‡i| ÔMÕ Gi `ªe‡Y G ai‡bi †Kv‡bv Avqb Rjxq `ªe‡Y Drcbœ Ki‡e bv| ÔKÕ Gi `ªeY ¯^v` UKhy³ Ges ÔLÕ Gi `ªe‡Yi ¯^v` KUz| wKš‘ ÔMÕ Gi `ªeY ¯^v` wbi‡cÿ|
	myZivs, ÔMÕ weKv‡ii `ªeYwUi cÖK…wZ ÔKÕ I ÔLÕ Ges `ªeY †_‡K wfbœ n‡e|
cÖkœ -10  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
miKvwi j¨ve‡iUwi ¯‹z‡ji imvqb cixÿvMv‡i wZbwU †evZ‡j wZbwU bgybv ivLv Av‡Q avZzi mwµqZv wmwi‡Ri| cÖ_gwU‡Z avZz mwµqZv wmwi‡Ri H Gi wVK wb‡Pi †K¬vivBW, wØZxqwU‡Z Pb Gi Dc‡ii †K¬vivBW Ges Z…ZxqwU‡Z ARvbv bgybv X ivLv Av‡Q| ARvbv bgybvwU KUz MÜhy³ Ges wcw”Qj cÖK…wZi|
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	K.	ÿvi Kx?	1
L.	jNy ÿv‡ii wjUgvm cixÿv ej‡Z Kx †evS?	2
M.	DÏxc‡Ki wØZxq †hŠ‡Mi mv‡_ ARvbv bgybvi Drcbœ c`v‡_©i `ªve¨Zv m¤ú‡K© wjL|	3
N.	j¨ve‡iUwi‡Z cÖ`Ë bgybv n‡Z Mvp bxj i‡Oi `ªeY cÖ¯‘Z Kiv Kx m¤¢e? DË‡ii ¯^c‡ÿ hyw&³ `vI|	4


  10bs cª‡kœi DËi  
K.	cvwb‡Z `ªeYxq ÿviK‡K ÿvi ejv nq|
L.	jNy ÿv‡ii wjUgvm cixÿv ej‡Z †evSvq jNy ÿv‡i jvj wjUgvm †ccvi Wzev‡j †mwU bxj is aviY K‡i| 
	jNy ÿvi NaOH Gi wfZ‡i `ªe‡Yi åvg¨gvY OH¯ Avqb we`¨gvb _vKvq, G‡Z jvj wjUgvm †ccvi Wzev‡j †mwU bxj n‡q hvq|
M.	ARvbv bgybvwU KUz MÜhy³ Ges wcw”Qj cÖK…wZi| myZivs, ARvbv bgybvwU GKwU ÿvi| mwµqZv wmwi‡R Pb Gi Dc‡ii †gŠj Fe| Fe Gi †K¬vivBW n‡jv FeCl2|
	†divm †K¬vivB‡Wi mv‡_ jNy ÿvi †mvwWqvg nvBWª·vB‡Wi  wewµqvq †divm nvBWª·vB‡Wi  meyR Aat‡ÿc c‡o|
	FeCl2 (aq) + 2NaOH(aq)  Fe(OH)2(s) + NaCl 	
		(meyR eY©)
	myZivs, Drcbœ c`v_©wU n‡jv †divm nvBWª·vBW hv GKwU ÿviK, ÿvi bq| ÿviK cvwb‡Z A`ªeYxq|
	myZivs, †divm †K¬vivB‡Wi mv‡_ ARvbv bgybvi wewµqvq Drcbœ c`v_©wU cvwb‡Z A`ªeYxq|
N.	wZbwU †evZ‡ji bgybvÎq h_vµ‡g wKDwcÖK †K¬vivBW, †divm †K¬vivBW Ges Z…Zxq bgybvwU KUz MÜhy³ Ges wcw”Qj cÖK…wZi nIqvq bgybvwU GKwU ÿvi|
	ÿvimg~n cvwb‡Z `ªeYxq Ges Zv cvwb‡Z OH- Avqb cÖ`vb K‡i| Aciw`‡K, ÿviKmg~n cvwb‡Z A`ªeYxq weavq Zv cvwb‡Z OH- Avqb cÖ`vb K‡i bv| ZvB Al –mn ga¨g mwµq avZz Ges Cu Gi jeY NaOH wKsev ÿv‡ii mv‡_ wewµqv K‡i wewfbœ e‡Y©i ÿviK Drcbœ K‡i|
	wKDwcÖK †K¬vivBW jNy ÿvi †mvwWqvg nvBWª·vB‡Wi mv‡_ wewµqv K‡i nvjKv bxj i‡Oi wKDwcÖK nvBWª·vBW Gi Aat‡ÿc Drcbœ nq| wewµqvwU wbgœiƒc :
	CuCl2(aq) + 2NaOH (aq)  Cu(OH)2(s) + NaCl(s)
		nvjKv bxj Aat‡ÿc
	c‡i wKDwcÖK nvBWª·vB‡Wi nvjKv bxj Aat‡ÿ‡ci wfZ‡i AwaK cwigvY †mvwWqvg nvBWª·vBW †hvM Ki‡j Mvp bxj `ªeY m„wó nq| wewµqvwU wbgœiƒc :
                AwaK NaOH
    	Cu(OH)2  Cu (OH)2
  	nvjKv bxj Aat‡ÿc          Mvp bxj `ªeY
	myZivs, j¨ve‡iUwi‡Z cÖ`Ë bgybv n‡Z Mvp bxj i‡Oi `ªeY cÖ¯‘Z Kiv m¤¢e|
cÖkœ -11  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
imvqb cixÿvMv‡i kwdDi ingvb m¨vi, iwdK‡K GKwU bgybv-X w`‡q GwU‡Z jvj I bxj wjUgvm †ccvi Wzwe‡q ch©‡eÿY Ki‡Z ej‡jb| iwdK m¨v‡ii wb‡`©kg‡Zv bgybvwU‡Z wjUgvm †ccvi Wzwe‡q ch©‡eÿY Kij| AZtci †m †KŠZ~njekZ mwµqZv wmwi‡R nvB‡Wªv‡Rb Gi Dci¯’ I wbgœ¯’ K‡qKwU avZzi mv‡_ bgybvwU‡K wewµqv Kiv‡bv ïiæ Kij| iwdK Aci GKwU bgybv Y wb‡q †gvUvgywU GKB iKg djvdj jÿ Kij|Y  †hŠMwU e¨vUvwi‡Z e¨eüZ nq Ges X  †hŠMwU gvby‡li cvK¯’jx n‡Z wbtm„Z nq| Dfq †hŠMB eY©nxb Zij c`v_©|
	[image: ]
	K.	GwmW Kx?	1	
L.	jNy Gwm‡Wi wjUgvm cixÿv ej‡Z Kx †evS?	2
M.	wjUgvm †ccv‡ii Abycw¯’wZ‡Z X Ges Y Gi ag© m¤ú‡K© Kxfv‡e wbwðZ nIqv hv‡e e¨vL¨v Ki|	3
N.	Kcvi X Gi mv‡_ wewµqv K‡i bv A_P Y-mv‡_ wewµqv K‡i hyw³mn we‡kølY Ki|	4


  11bs cª‡kœi DËi  
K.	UK ¯^v`hy³ †hme c`v_© bxj wjUgvm‡K jvj K‡i Ges Rjxq `ªe‡Y nvB‡Wªv‡Rb Avqb (H+) cÖ`vb K‡i Zv‡K GwmW e‡j|
L.	jNy Gwm‡W †fRv bxj wjUgvm KvMR Wzev‡j Zv jvj n‡q hvq| GwUB jNy Gwm‡Wi wjUgvm cixÿv| jNy nvB‡Wªv‡K¬vwiK Gwm‡W (HCl) åvg¨gvY H+ Avqb AwaK _vKvq, jNy HCl bxj wjUgvm KvM‡R Wzev‡j GwU jvj n‡q hvq| 
M.	gvby‡li cvK¯’jx n‡Z nvB‡Wªv‡K¬vwiK GwmW wbtm„Z nq| myZivs DÏxc‡Ki X †hŠMwU n‡jv nvB‡Wªv‡K¬vwiK GwmW| e¨vUvwi‡Z e¨eüZ nq mvjwdDwiK GwmW| myZivs, Y  †hŠMwU n‡jv mvjwdDwiK GwmW|
	†hme avZz avZzi mwµqZv wmwi‡Ri Dc‡i †mme avZz GwmW n‡Z nvB‡Wªv‡Rb cÖwZ¯’vcb Ki‡Z cv‡i| ZvB Gwm‡W H A‡cÿv mwµq avZz wgwkªZ Ki‡j H2  M¨vm Drcbœ nq| 
	mwµqZv wmwi‡R nvB‡Wªv‡R‡bi Dci¯’ avZz g¨vM‡bwmqvg jNy nvB‡Wªv‡K¬vwiK GwmW (X) Ges jNy mvjwdDwiK Gwm‡Wi (Y) Gi mv‡_ wewµqvq nvB‡Wªv‡Rb M¨vm Drcbœ K‡i| G‡Z cÖgvwYZ nq X Ges Y A_©vr jNy Gwm‡W nvB‡Wªv‡Rb Avqb Dcw¯’Z| wewµqvwU wbgœiƒc :
	Mg(s) + 2HCl (aq)  MgCl2 (aq) + H2(g)
	Mg(s) + H2SO4(aq)  MgSO4(q) + H2(g)
	myZivs, wjUgvm †ccv‡ii Abycw¯’wZ‡Z avZzi mv‡_ wewµqv Øviv X I Y Gi ag© A_©vr GwmwWwU m¤ú‡K© wbwðZ nIqv hv‡e|
N.	DÏxc‡K DwjøwLZ X  †hŠMwU n‡jv nvB‡Wªv‡K¬vwiK GwmW (HCl) Ges Y  †hŠMwU n‡jv mvjwdDwiK GwmW (H2SO4)| avZz nvB‡Wªv‡Rb A‡cÿv Kg mwµq Ges  HCl Rvib ag©nxb Gwm‡Wi mv‡_ wewµqv K‡i bv| 
	Kcvi X A_©vr  HCl  Gi mv‡_ wewµqv K‡i bv, wKš‘ Mvp Y A_©vr H2SO4 Gi mv‡_ wewµqv K‡i| GB wewµqvi KviY n‡jv Mvp mvjwdDwiK Gwm‡Wi RviY ag© Av‡Q| Mvp mvjwdDwiK GwmW wb‡gœv³fv‡e Rvqgvb Aw·‡Rb Drcbœ K‡i|
	H2SO4(aq) H2O + SO2 + [O]
		Mvp GwmW	Rvqgvb 
			Aw·‡Rb
	wewµqvq Drcbœ Rvqgvb Aw·‡Rb Kcvi‡K RvwiZ K‡i avZzi A·vBW Drcbœ K‡i| avZzi A·vBW mvjwdDwiK Gwm‡Wi mv‡_ wewµqv K‡i jeY I cvwb Drcbœ K‡i| 
	wewµqvwU n‡jv :
	Cu + [O]  CuO
	CuO + H2SO4  CuSO4 + H2O
	wKš‘ nvB‡Wªv‡K¬vwiK GwmW Gfv‡e Rvqgvb Aw·‡Rb Drcbœ Ki‡Z cv‡i bv weavq Kg mwµq avZz Kcv‡ii mv‡_ wewµqvq Ask †bq bv|
	myZivs, DcwiD³ Av‡jvPbv †_‡K ejv hvq, mKj avZz mKj ai‡bi Gwm‡Wi mv‡_ wewµqv K‡i bv|
cÖkœ -12  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
X(g) + H2O(l)  H2CO3(aq)
2NO2(g) + H2O(l)  Y(aq) + Z(aq)
A(g) + H2O(l)  H2SO3(aq)
SO3(g) + H2O(l)  B(aq)
	[image: ]
	K.	Li cvwb Kx?	1
L.	cvwbi A¯’vqx LiZv Kxfv‡e `~i Kiv hvq?	2
M.	wewµq‡K Dcw¯’Z X, A Ab¨vb¨ M¨vm¸‡jvi evqygÊ‡j Avmvi KviY e¨vL¨v Ki|	3
N.	ÔY, Z Ges B Gi  Dcw¯’wZ Rjvkq I gvwUi pH Kwg‡q †`qÕ Dw³wU we‡kølY Ki|	4


  12bs cª‡kœi DËi  
K.	mvaviYZ †h cvwb‡Z K¨vjwmqvg, g¨vM‡bwmqvg I Avqib avZzi evBKve©‡bU, †K¬vivBW ev mvj‡dU jeY `ªexf‚Z _v‡K, Zv‡K Li cvwb e‡j|
L.	cvwb‡Z avZzmg~‡ni evBKve©‡bU jeY `ªexf‚Z _vK‡j cvwbi LiZv A¯’vqx n‡q _v‡K| cvwb DËv‡c dzUv‡j cvwbi A¯’vqx LiZv `~i nq|
M.	DÏxc‡K DwjøwLZ X M¨vmwU Kve©b WvBA·vBW M¨vm Ges A M¨vmwU mvjdvi WvBA·vBW M¨vm| 
	gvbem„ó I cÖvK…wZK Kvi‡Y evqygÊ‡j wewfbœ M¨vm cÖ‡ek K‡i hv evqygÊj `~l‡Yi cvkvcvwk cÖvK…wZK cwi‡e‡ki Ici weiƒc cÖfve †d‡j|
	Kve©b WvBA·vBW M¨vm AwMœKvÊ, Av‡MœqwMwii AMœy¨rcv‡Z, RxeRM‡Zi k¦vmwµqvq, BUfvUv, KjKviLvbv n‡Z wbtm„Z nq| AšÍt`nb BwÄ‡b †c‡Uªvwjqvg †cvov‡bvi mgq CO2 Drcbœ nq| Av‡MœqwMwii AMœy¨rcv‡Zi mgq mvjdvi WvBA·vBW bvBwUªK A·vBWI Drcbœ nq| mvjdvi WvBA·vBW evqygÊ‡ji I‡Rv‡bi mv‡_ wewµqv K‡i mvjdvi UªvBA·vBW Drcbœ K‡i|
	Gfv‡e wewfbœ Drm †_‡K M¨vm evqygÊ‡j Qwo‡q c‡o|
N.	DÏxc‡K DwjøwLZ Y Ges Z  †hŠMØq h_vµ‡g bvBUªvm GwmW I bvBwUªK GwmW| 
	Kve©b WvBA·vBW I bvB‡Uªv‡Rb WvBA·vBW evZv‡m Dcw¯’Z cvwbi mv‡_ wewµqv K‡i GwmW Drcbœ K‡i|
	CO2(g) + H2O(l)  H2CO3(l)
	2NO2 (g) + H2O(l)  HNO2(aq) + HNO3 (aq)
	DÏxc‡K DwjøwLZ B †hŠMwU n‡jv mvjwdDwiK GwmW| Avevi mvjdvi WvBA·vBW evqygÊ‡ji cvwbi mv‡_ wewµqv K‡i mvjwdDivm GwmW Drcbœ K‡i Ges mvjdvi UªvBA·vBW cvwbi mv‡_ wewµqvq mvjwdDwiK GwmW Drcbœ K‡i|
	SO2(g)+ H2O(l)  H2SO3(aq)
	SO3(g) + H2O(l)  H2SO4(aq)
	myZivs, DÏxc‡Ki GwmW¸‡jv e„wói cvwbi mv‡_ f‚c„‡ô cwZZ n‡j Rjvkq I gvwUi pH gvb 4 ev 4-Gi †P‡q K‡g hvq|
	myZivs, ejv hvq †h, Y, Z Ges B Gi Dcw¯’wZ Rjvkq I gvwUi pH Kwg‡q †`q hv Rxe‰ewP‡Î¨i Rb¨ gvivZ¥K ûgwK¯^iƒc| 
cÖkœ -13  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
Na2CO3(s ev aq) + X(aq)  Na2SO4(aq) + H2O(l) + Z(g)
Y + HCl(aq)   CaCl2(aq)   + H2O(l)  + CO2(g)
	[image: ]
	K.	Gwm‡Wi AZ¨vek¨Kxq Avqb †KvbwU?	1
L.	jNy HNO3 Gi mv‡_ CaO Gi wewµqvq Kx Drcbœ nq wewµqvmn wjL|	2
M.	Z-Gi Dcw¯’wZ †`‡L X-Gi †Kvb ag©wU m¤ú‡K© aviYv cvIqv hvq?		3
N.	X-Gi mv‡_ Y Gi wewµqvq Kx cwijw¶Z nq? hyw³mn we‡k­lY Ki|	4


  13bs cª‡kœi DËi  
K.	Gwm‡Wi AZ¨vek¨Kxq Avqb n‡jv nvB‡Wªv‡Rb Avqb (H+)|
L.	jNy HNO3 Gi mv‡_ CaO Gi wewµqvq K¨vjwmqvg bvB‡UªU Drcbœ nq|
	HNO3(aq) + CaO(s)  Ca(NO3)2(aq) + H2O(l)
M.	Z-Gi Dcw¯’wZ A_©vr CO2 Gi Dcw¯’wZ †`‡L X A_©vr mvjwdDwiK Gwm‡Wi GKwU ag© m¤ú‡K© wbwðZ nIqv hvq| †mwU n‡jv jNy GwmW avZe Kve©‡b‡Ui mv‡_ wewµqvq AskMÖnY K‡i|
	jNy GwmW avZe Kve©‡b‡Ui mv‡_ wewµqvq Kve©b WvBA·vBW M¨vm Drcbœ K‡i| 
	avZe Kve©‡bU + jNy GwmW  jeY + cvwb + Kve©b WvBA·vBW 
	†h‡nZz Drcv` †mvwWqvg mvj‡dU, †m‡nZz, X n‡jv mvjwdDwiK GwmW Ges Z n‡jv Kve©b WvBA·vBW|
N.	DÏxc‡K Dwj­wLZ X †hŠMwU n‡jv mvjwdDwiK GwmW| †h‡nZz, Y †hŠMwU jNy HCl GwmW Gi mv‡_ wewµqv K‡i K¨vjwmqvg †K¬vivBW Drcbœ K‡i †m‡nZz Y †hŠMwU K¨vjwmqvg Kve©‡bU|
	X-Gi mv‡_ Y A_©vr jNy mvjwdDwiK Gwm‡Wi mv‡_ K¨vjwmqvg Kve©‡b‡Ui wewµqvq K¨vjwmqvg Kve©‡b‡Ui DcwiZ‡j A`ªeYxq K¨vjwmqvg mvj‡d‡Ui Av¯ÍiY m„wó nq e‡j wewµqv †kl ch©šÍ AMÖmi nq bv|
	CaCO3 + H2SO4   wewµqv †kl nq bv|
	myZivs, DÏxc‡Ki X Ges Y-Gi wewµqv Am¤c~Y© _v‡K|
cÖkœ -14  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
ï®‹ Pz‡b cvwb †hvM Kivq GKwU bZzb †hŠM Drcbœ n‡jv| Drcbœ †hŠ‡Mi mv‡_ †dbd_¨vwjb `ªeY †hvM Kivq `ªeYwU †Mvjvwc eY© aviY Kij| Gici G‡Z H2SO4 †hvM Kiv n‡jv|
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	K.	GwmW †Kvb wfUvwg‡bi Pvwn`v †gUvq?	1
L.	i‡³i ivmvqwbK ˆewkó¨ e¨vL¨v Ki|	2
M.	Drcbœ †hŠ‡Mi mv‡_ H2SO4 Gi †h wewµqv n‡e Zv mgxKiYmn †jL|	3
N.	H2SO4 Gwm‡Wi mv‡_ wewµqvq Drcbœ †hŠMmg~n wewµqK †hŠM `ywU †_‡K wfbœag©x e¨vL¨v Ki|	4


  14bs cª‡kœi DËi  
K.	GwmW wfUvwgb ÔwmÕ-Gi Pvwn`v †gUvq| 
L.	i³ GKwU Clr ¶vixq c`v_©| Gi pH gvb 7.35-7.45| i‡³i ˆewkó¨ n‡jv :
1.	cvwb‡Z nvBWªw·j Avqb cÖ`vb K‡i|
2.	jvj wjUgvm‡K bxj K‡i|
3.	`ªeY KUz ¯^v`hy³|
4.	Rjxq `ªeY wcw”Qj g‡b nq|
M.	Drcbœ †hŠM Ca(OH)2 GKwU ¶vi| Gi mv‡_ H2SO4 Gi wewµqvq jeY I cvwb Drcbœ n‡e| G‡Z wewµqK n‡jv Ca(OH)2 I H2SO4 Ges Drcv` cvIqv hv‡e CaSO4 jeY I cvwb| wewµqvwU wbgœiƒc :
	wewµqv :
	H2SO4               +         Ca(OH)2            CaSO4       +    H2O
	mvjwdDwiK GwmW	K¨vjwmqvg nvBWª·vBW	K¨vjwmqvg mvj‡dU                
		(A¤­)	(¶vi)	(jeY)	(cvwb)
	A_©vr Pz‡bi cvwb Z_v K¨vjwmqvg nvBWª·vB‡Wi ¶vi `ªe‡Y GwmW wgkv‡j Zxeª wewµqvi d‡j GwmW I ¶vi Df‡qi ag© wejyß n‡q bZzb †hŠM jeY I cvwb MwVZ nq|
N.	Pz‡bi cvwb n‡jv K¨vjwmqvg nvBWª·vBW [Ca(OH)2]| GwU GKwU ¶vi| ¶vi `ªe‡Yi g‡a¨ GwmW †hgb : H2SO4 (mvjwdDwiK GwmW) wgkv‡j Df‡qi g‡a¨ Zxeª wewµqv ïi“ nq| Giƒc wewµqvi d‡j GwmW I ¶vi Df‡qi ivmvqwbK ag© wejyß n‡q bZzb †hŠM jeY I cvwb cvIqv hvq|
	wewµqv :
H2SO4  +  Ca(OH)2    CaSO4  +  H2O
		(GwmW)	(¶vi)	(jeY)	(cvwb)
	Dc‡ii wewµqvq wewµqK †hŠM `ywU n‡”Q mvjwdDwiK GwmW Ges K¨vjwmqvg nvBWª·vBW hv ¶vi|
	Dc‡iv³ wewµqv‡Z [Ca(OH)2]-Gi Ca (K¨vjwmqvg) mvjwdDwiK Gwm‡Wi (H2SO4)  nvB‡Wªv‡Rb‡K mwi‡q w`‡q Gi ¯’vb `Lj K‡i CaSO4-G cwiYZ n‡q‡Q| Ab¨w`‡K, Gwm‡Wi AYyw¯’Z cÖwZ¯’vcbxq nvB‡Wªv‡Rb cigvYy ev cigvYymg~n‡K AvswkK ev c~Y©iƒ‡c †Kv‡bv avZz ev avZzi b¨vq wµqvkxj g~jK Øviv cÖwZ¯’vwcZ Ki‡j †h †hŠM Drcbœ nq Zv‡K jeY e‡j| ZvB Drcbœ †hŠM CaSO4 GKwU jeY hvi ˆewkó¨ GwmW I ¶v‡ii  †P‡q c„_K| mv‡_ mv‡_ DcRvZ Drcv` wn‡m‡e ˆZwi nIqv wbi‡c¶ag©x cvwb Avjv`v ˆewkó¨m¤úbœ | 
	myZivs, H2SO4-Gi mv‡_ Ca(OH)2-Gi wewµqvq Drcbœ †hŠMmg~n CaSO4 Ges H2O wewµqK †hŠM `ywU †_‡K wfbœag©x|
cÖkœ -15  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
bvwmgv ¯‹zj QzwUi w`‡b wUDeI‡q‡ji cvwb‡Z mvevb w`‡q Kvco †avqvi mgq †`Lj mn‡R †dbv n‡”Q bv wKš‘ wcw”Qj c`v_© ˆZwi n‡”Q| ZvQvov †avqv Kvco¸‡jvI fv‡jvfv‡e cwi®‹vi nqwb|
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	K.	wUDeI‡q‡ji cvwb †Kvb ai‡bi ˆewkó¨ enb K‡i?	1
L.	Li cvwb‡Z Kvco †avqvi mgq †dbv Drcbœ bv nIqvi KviY e¨vL¨v Ki|	2
M.	Kx e¨e¯’v MÖnY Ki‡j bvwmgvi c‡ÿ Kvco fv‡jvfv‡e cwi®‹vi Kiv m¤¢e n‡e?	3
N.	bvwmgv e„wói cvwb‡Z Kvco KvP‡j mvev‡bi AcPq n‡e wK bv gZvgZ `vI|	4


  15bs cª‡kœi DËi  
K.	wUDeI‡q‡ji cvwb Li cvwbi ˆewkó¨ enb K‡i|
L.	Li cvwb‡Z Ca, Mg, Al, Fe  cÖf„wZ avZzi evBKve©‡bU ev nvB‡Wªv‡Rb Kve©‡bU Ges Ca, Mg I Al cÖf„wZ avZzi mvj‡dU I †K¬vivBW RvZxq jeY `ªexf~Z _vKvi Kvi‡Y LiZv m„wó nq|
	G ai‡bi wewfbœ LwbR jeY `ªexf~Z _vKvi Kvi‡Y mvev‡bi †mvwWqvg Avqb `ªeYxq †mvwWqvg Kve©‡bU Drcbœ K‡i| †mvwWqv‡gi ¯’‡j mvev‡b cUvwmqvg _vK‡jI mvevb GKB wewµqv †`q| Li cvwbi g¨vM‡bwmqvg ev Avqib mvev‡bi mv‡_ Abyiƒc wewµqv K‡i| d‡j cÖPzi mvevb LiP K‡iI †dbv Drcbœ nq bv|
M.	g„`y cvwb e¨envi Ki‡jB bvwmgvi c‡ÿ Kvco fv‡jvfv‡e cwi®‹vi Kiv m¤¢e n‡e|
	bvwmgv Kvco KvPvi Rb¨ Li cvwb e¨envi KiwQj| mvevb n‡jv w÷qvwiK Gwm‡Wi †mvwWqvg jeY| Li cvwb‡Z Ca, Mg, Fe Gi  jeY eZ©gvb _v‡K e‡j G¸‡jv cvwb‡Z A`ªeYxq Ca, Mg, Fe Gi  w÷qvwiK jeY Drcbœ K‡i| GB A`ªeYxq je‡Yi Kvi‡Y Li cvwb‡Z AwaK mvevb cÖ‡qvRb nq| KviY, mvaviY ev g„`y cvwb‡Z `ªexf~Z Ae¯’vq w÷qv‡iU Avqb¸‡jvB cvwb‡Z mvev‡bi †dbv Drcbœ K‡i Kvco‡K cwi®‹vi K‡i| ZvB bvwmgvi Kvco fv‡jvfv‡e cwi®‹v‡ii Rb¨ †m cvwbi LiZv `~i K‡i Zv e¨envi Ki‡Z cv‡i| A_ev Licvwb eR©b K‡i Kvco †avqvi Rb¨ g„`y cvwb †hgb : cyKz‡ii cvwb, e„wói cvwb BZ¨vw` e¨envi Ki‡Z cv‡i| cvwbi A¯’vqx LiZv `~ixKi‡Yi e¨e¯’v MÖn‡Yi gva¨‡g A_ev g„`y cvwb e¨env‡ii gva¨‡g bvwmgv Zvi Kvco¸‡jv‡K Kg mvevb LiP K‡i AwaK cwi®‹vi Ki‡Z m¶g n‡e|
N.	bvwmgv e„wói cvwb‡Z Kvco KvP‡j mvev‡bi AcPq n‡e bv| 
	bvwmgv Kvco KvPvi Rb¨ e¨envi KiwQj wUDeI‡q‡ji Li cvwb| mvaviYZ cvwb‡Z K¨vjwmqvg, g¨vM‡bwmqvg ev mvj‡dU jeY `ªexf~Z _vK‡j cvwb Li nq| mvevb n‡jv w÷qvwiK Gwm‡Wi †mvwWqvg jeY| Li cvwb‡Z AwaK cwigv‡Y Ca, Mg I Fe Gi jeY Dcw¯’Z _v‡K| ZvB mvev‡bi mv‡_ wewµqv K‡i Hme avZe jeY cvwb‡Z A`ªeYxq Ca, Mg I Fe Gi A`ªeYxq w÷qv‡iU Drcbœ K‡i| †hgb :
	R-COONa + H2O  R-COO- + Na+ 
	mvevb                    w÷qv‡iU Avqb
	2R-COO- + Ca2+  (R-COO) 2Ca
	w÷qv‡iU Avqb	A`ªeYxq K¨vjwmqvg w÷qv‡iU
 	`ªexf~Z Ae¯’vq †mvwWqvg w÷qv‡iU Avqb¸‡jvB cvwb‡Z mvev‡bi †dbv Drcbœ K‡i| wKš‘ Li cvwb‡Z Ca, Mg I Fe Gi mv‡_ G¸‡jv A`ªeYxq jeY ˆZwi K‡i e‡j Zv †dbv Drcbœ K‡i bv| djkÖ“wZ‡Z Kvco KvP‡Z AwaK mvev‡bi cÖ‡qvRb nq| Ab¨w`‡K, g„`y cvwb‡Z Giƒc NUbv N‡U bv| A_©vr †h cvwb‡Z Aí mvev‡b mn‡RB cÖPzi †dbv Drcbœ nq Zv‡K g„`y cvwb e‡j| e„wói cvwb g„`y cvwbi Ab¨Zg D`vniY| ZvB bvwmgv wUDeI‡q‡ji Li cvwb e¨envi bv K‡i hw` e„wói cvwb A_©vr g„`y cvwb e¨envi K‡i Zvn‡j AwaK mvevb ¶q nIqvi nvZ †_‡K i¶v cv‡e| 
cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
†Kv‡bv †hŠ‡Mi A¤­Z¡ ev ¶viKZ¡ m¤ú‡K© aviYv cÖKv‡ki Rb¨ GKwU we‡kl †¯‹j e¨envi Kiv nq| †¯‹j Abymv‡i cÖ‡Z¨K e¯‘i Rb¨ G †¯‹‡ji 0 †_‡K 14 ch©šÍ †h †Kv‡bv GKwU wbw`©ó msL¨v _v‡K|
	[image: ]
	K.	ÿviK Kx?	1
L.	BDwbfvm©vj BwÛ‡KUi Kxfv‡e KvR K‡i?	2
M.	¯^v¯’¨ I †mŠ›`h©i¶vq DÏxc‡Ki †¯‹jwUi gv‡bi ¸i“Z¡ Zz‡j ai|	3
N.	cÖkgb wewµqvi djvdj Abygv‡b DwjøwLZ †¯‹jwUi f~wgKv we‡k­lY Ki|	4


  16bs cª‡kœi DËi  
K.	†h c`v_© GwmW‡K cÖkwgZ K‡i Gi ˆewkó¨m~PK ag© wejyß K‡i Zv‡K ¶viK e‡j| 
L.	wewfbœ GwmW ¶vi wb‡`©k‡Ki wgkªY n‡jv BDwbf©vmvj BwÛ‡KUi|
	GB BwÛ‡KUi wfbœ wfbœ pH gv‡bi Rb¨ wfbœ wfbœ eY© aviY K‡i| ARvbv †Kv‡bv `ªe‡Yi pH gvb Rvbvi Rb¨ G‡Z K‡qK †duvUv BDwbf©vmvj BwÛ‡KUi †hvM Kiv nq| Zvici, Drcbœ eY©‡K ÷¨vÛvW© Kvjvi Pv‡U©i mv‡_ wgwj‡q `ªe‡Yi pH gvb wba©viY Kiv nq|
M.	DÏxc‡Ki †¯‹jwU n‡jv pH| G †¯‹‡ji gvb‡K ejv nq pH gvb| wewfbœ †¶‡Î pH gv‡bi ¸i“Z¡ Acwimxg| ¯^v¯’¨ I †mŠ›`h© i¶vq pH †¯‹j Gi ¸i“Z¡ wb‡P Zz‡j aiv n‡jv:
	¯^v¯’¨i¶v : †cÖvwUb‡K nRg Kivi Rb¨ cvK¯’jx‡Z pH gvb 2 A_©vr GwmwWK Ae¯’v Ges Lv`¨‡K AwaKZi nRg Kivi Rb¨ ¶z`ªv‡š¿ pH gvb 4 A_©vr ¶viKxq Ae¯’v cÖ‡qvRb| cÖmªv‡ei pH gvb 6 I i‡³i pH gvb 7.35 †_‡K 7.45 _vKv cÖ‡qvRb| †ivM kbv³ Kivi Rb¨I pH gvb wbY©q Avek¨K|
	†mŠ›`h©i¶v : †`nZ¡‡Ki Rb¨ Av`k© pH gvb 5.5| Z¡‡Ki pH gvb 5.5 †_‡K 6.5 Gi g‡a¨ _vK‡j Z¡K wewfbœ Gjv‡R©b, e¨vK‡Uwiqv Ges cwi‡ek `~l‡Ki AvµgY cÖwZ‡iva Ki‡Z cv‡i| Z¡‡K pH gvb Av`k© mxgvi †P‡q †ewk ev Kg n‡j Z¡‡Ki †KvgjZv I †mŠ›`h© bó nq| pH gvb 4 †_‡K 6 Gi g‡a¨ n‡j Pz‡ji wKDwUKj¸‡jv gm„Y _v‡K| d‡j Pzj mgfv‡e Av‡jv wewKiY K‡i I Pzj D¾¡j †`Lvq| Pz‡ji pH gvb 6 †_‡K †ewk n‡j wKDwUKj¸‡jv gm„YZv nvwi‡q †d‡j I Aby¾¡j †`Lvq|
N.	DwjøwLZ pH †¯‹j e¨envi K‡i †h †Kv‡bv †hŠ‡Mi A¤­xq, ¶viKxq ev wbi‡c¶ Ae¯’v m¤ú‡K© aviYv cvIqv hvq| GKB mv‡_ GwU †hŠ‡Mi A¤­Z¡ ev ¶viK‡Z¡i gvÎvI cÖKvk K‡i| d‡j cÖkgb wewµqvq jeY I cvwb Drcv`b K‡i Zvi djvdj m¤ú‡K©I Abygvb Kiv hvq| †hgb : cÖkgb wewµqvq pH gvb  0–3 A_©vr Zxeª Gwm‡Wi mv‡_ pH gvb 11–14| G ¶vi‡Ki wewµqvi d‡j wbi‡c¶ jeY I cvwb Drcbœ n‡e| †hgb : mvjwdDwiK Gwm‡Wi mv‡_ Kw÷K †mvWvi cÖkgb wewµqv n‡jv : 
	H2SO4(aq) + NaOH(aq)  Na2SO4(aq) + H2O(l)
	 	wbi‡c¶ jeY
	pH gvb 0–3 A_©vr mej GwmW Ges pH gvb  7–11 A_©vr `ye©j ¶vi‡Ki cÖkgb wewµqvq A¤­xq jeY Drcbœ nq| †hgb : nvB‡Wªv‡K¬vwiK GwmW I A¨v‡gvwbqvg nvBWª·vB‡Wi cÖkgb wewµqv :
	HCl(aq) + NH4OH(aq)  NH4Cl(aq) + H2O(l)
		 A¤­xq jeY  
	pH gvb  3–7 A_©vr `ye©j GwmW I pH gvb 11–14 A_©vr Zxeª ¶vi‡Ki cÖkgb wewµqvq ¶viKxq jeY Drcbœ nq| †hgb : GwmwUK GwmW I Kw÷K †mvWvi cÖkgb wewµqv :
	CH3COOH(aq) + NaOH(aq)  CH3COONa(aq) + H2O(l)
		¶vixq jeY
	pH gvb  3–7 A_©vr `ye©j GwmW I pH gvb 7–11 wewkó ¶vi‡Ki cÖkgb wewµqvq wbi‡c¶ jeY Drcbœ nq| †hgb : GwmwUK GwmW I A¨v‡gvwbqvg nvBWª·vB‡Wi cÖkgb wewµqv :
	CH3COOH(aq) + NH4OH(aq)  CH3COONH4(aq)  + H2O(l)
		wbi‡c¶ jeY
cÖkœ -17  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU †U÷wUD‡e Avqib (III) nvBWª·vBW I mvjwdDwiK GwmW †bIqv n‡jv| Aci GKwU †U÷wUD‡e Kw÷K cUv‡ki mv‡_ B_vbwqK GwmW †bIqv n‡jv|
	[image: ]
	K.	†`nZ¡‡Ki Rb¨ Av`k© pH gvb KZ?	1
L.	isaby cix¶v Kxfv‡e Kiv nq?	2
M.	ˆ`bw›`b Rxe‡bi wZbwU †¶‡Î DÏxc‡K msNwUZ wewµqvi ¸i“Z¡ e¨vL¨v Ki|	3
N.	DÏxc‡Ki wewµqv¸‡jvi djvdj †_‡K cÖkg jeY Drcbœ Kiv hv‡e wKbv †Zvgvi gZvgZ `vI|	4


  17bs cª‡kœi DËi  
K.	†`nZ¡‡Ki Rb¨ Av`k© pH gvb n‡jv 5.5| 
L.	isaby cixÿvq g~jZ cÖkgb wewµqv msNwUZ nq| isaby cix¶vq GKwU †ewkifvM cvwb c~Y© †U÷wUD‡e GK UzK‡iv Kvco KvPv †mvWvi †Kjvm wb‡q Zv‡Z nvB‡Wªv‡K¬vwiK GwmW †hvM K‡i †U÷wUDewU cÖvq c~Y© Kiv nq| Zvici K‡qK †duvUv BDwbf©vmvj BwÛ‡KUi †hvM K‡i †U÷wUDewU `yw`b †i‡L †`Iqv nq| Gici BDwbf©vmvj BwÛ‡KU‡ii Kvjvi Pv‡U©i mv‡_ wgwj‡q †U÷wUD‡ei wewfbœ As‡ki A¤­Z¡ I ÿviKZ¡ cÖKvk Kiv nq|
M.	DÏxc‡Ki †U÷wUDeØ‡q A¤­ I ¶viK GK‡Î †bIqv n‡q‡Q| ZvB G¸‡jv‡Z cÖkgb wewµqv msNwUZ n‡e| ˆ`bw›`b Rxe‡bi wZbwU †¶‡Î cÖkgb wewµqvi ¸i“Z¡ wb‡P Zz‡j aiv n‡jv :
	cwicv‡K : cwicv‡Ki cÖ‡qvR‡b gv‡S gv‡S cvK¯’jx‡Z GwmW m„wó nq| cÖ‡qvR‡bi AwZwi³ GwmW cvK¯’jx‡Z A¯^w¯Í m„wó K‡i| G †_‡K cwiÎv‡Yi Rb¨ g„`y ¶vi †hgb g¨vM‡bwmqvg nvBWª·vBW †meb Kiv nq| Ab¨vb¨ †meb‡hvM¨ ¶vi n‡jv g¨vM‡bwmqvg Kve©‡bU ev †mvwWqvg evBKve©‡bU BZ¨vw`| GB ¶vi¸‡jv cvK¯’jxi GwmW‡K cÖkwgZ K‡i jeY, cvwb I Kve©b WvBA·vBW Drcbœ K‡i|
	`uv‡Zi h‡Zœ : gvby‡li gy‡L cÖPzi e¨vK‡Uwiqv _v‡K| GB e¨vK‡Uwiqv gvby‡li gy‡L †j‡M _vKv Lvevi Lvq Ges GwmW Drcbœ K‡i| GB GwmW `uv‡Zi Gbv‡gj‡K (K¨vjwmqvg †hŠM) AvµgY K‡i Ges `uv‡Zi ¶q nq| `uvZ eªvk Kivi mgq Uz_‡c‡÷i ¶vi gy‡Li GwmW‡K cÖkwgZ K‡i| d‡j `uv‡Zi myi¶v nq|
	†KK ˆZwi‡Z : †KK ˆZwi‡Z †ewKs cvDWvi e¨envi Kiv nq| G‡Z GwmW I ¶vi `y‡UvB _v‡K| ¶vi RvZxq c`v_© †mvwWqvg evBKve©‡bU Ges UviUvwiK Gwm‡Wi ï®‹ wgkªY n‡jv †ewKs cvDWvi| ï®‹ Ae¯’vq G‡`i g‡a¨ †Kv‡bv wewµqv nq bv| Z‡e cvwb †hvM Ki‡j cÖkgb wewµqv nq Ges Kve©b WvBA·vBW M¨vm Drcbœ  nq| Drcbœ Kve©b WvBA·vBW M¨vm gq`v‡K †dvjvq| †KK Pzjvq w`‡j DËv‡c Kve©b WvBA·vBW M¨v‡mi Drcv`b e„w× I AvqZb m¤cÖmviY N‡U| d‡j †KK A‡bK †dv‡j Ges big nq|
N.	DÏxc‡Ki cÖ_g †U÷wUD‡e `ye©j ¶viK Avqib (III) nvBWª·vBW I Zxeª GwmW mvjwdDwiK Gwm‡Wi g‡a¨ cÖkgb wewµqvq cvwb I A¤­xq jeY Avqib (III) mvj‡dU Drcbœ n‡e|
	2Fe(OH)3(aq) + 3H2SO4(aq)  Fe2(SO4)3(aq)    + 6H2O(l)
	Ab¨w`‡K, wØZxq †U÷wUD‡e, Zxeª ¶viK Kw÷K cUv‡ki mv‡_ `ye©j GwmW B_vbwqK Gwm‡Wi wewµqvq cvwb I ¶vixq jeY cUvwmqvg Gwm‡UU Drcbœ n‡e|
	KOH(aq) + CH3COOH(aq)  CH3COOK(aq)   + H2O(l)
	DÏxcK †_‡K cÖkg jeY Drcbœ Kiv m¤¢e| KviY, cÖ_g †U÷wUD‡e GKwU A¤­ag©x jeY I wØZxq †U÷wUD‡e GKwU ¶viag©x jeY Drcbœ n‡q‡Q| Giv cvwbi Dcw¯’wZ‡Z abvZ¥K I FYvZ¥K Avqbwewkó _v‡K|
	`yB †U÷wUD‡ei `ªeY‡K Avevi GKÎ Ki‡j GwmW I ¶viag©x jeY wewµqv K‡i cÖkg cUvwmqvg mvj‡dU mvevb I Avqib Gwm‡UU jeY Drcbœ Ki‡e|
	Fe2(SO4)3(aq) + 6CH3COOK(aq)  3K2SO4(aq) + 2(CH3COO)3Fe(aq)
	myZivs, DÏxc‡Ki wewµqv¸‡jvi djvdj †_‡K cÖ_g jeY Drcbœ Kiv hvq|
cÖkœ -18  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKRb ch©UK K·evRv‡i G‡m GK evjwZ mgy‡`ªi cvwb‡Z mvevb w`‡q Kvco ay‡Z wM‡q j¶ K‡ib, Rvgv cwi®‹vi nq Z‡e A‡bK †`wi‡Z| ¯’vbxq GK e¨w³i civg‡k© wZwb e„wói cvwb e¨envi K‡i G mgm¨v †_‡K gyw³ cvb| ZvB wZwb gšÍe¨ Ki‡jb, e„wói cvwb memgqB DcKvix| wKš‘ ¯’vbxq e¨w³wU Gi we‡ivwaZv K‡ib|
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	K.	BOD gv‡b Kx?	1
L.	†`‡ki wewfbœ ¯’v‡b wUDeI‡q‡ji gy‡L jvj is Kiv n‡q‡Q †Kb?	2
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N.	ch©UK I ¯’vbxq e¨w³i g‡a¨ Zzwg Kv‡K mg_©b Ki‡e? KviYmn we‡k­lY Ki|	4


  18bs cª‡kœi DËi  
K.	BOD gv‡b Biological Oxygen Demand  Z_v ˆRe ivmvqwbK Aw·‡R‡bi Pvwn`v| 
L.	Avgv‡`i †`‡ki wewfbœ ¯’v‡bi wUDeI‡q‡ji cvwb‡Z MÖnY‡hvM¨ gvÎvi (0.01wgMÖv/wj.) †P‡q AwZwi³ cwigvY Av‡m©wbK cvIqv †M‡Q hv GKwU welv³ c`v_©| `xN©w`b GB cvwb cvb Ki‡Z _vK‡j cÖ_‡g kix‡i ¶Z m„wó nq I †k‡l g„Zz¨I NU‡Z cv‡i| ZvB, G¸‡jv wec`RbK wn‡m‡e kbv³ K‡i gy‡L jvj is K‡i †`Iqv n‡q‡Q|
M.	DÏxc‡Ki NUbvq, GK evjwZ mgy‡`ªi cvwb‡Z mvevb w`‡q Kvco cwi®‹vi Ki‡Z `xN© mgq jv‡M †hLv‡b e„wói cvwb‡Z Zv Aí mg‡qB Kiv hvq| mvevb n‡jv D”PZi d¨vwU Gwm‡Wi †mvwWqvg (ev cUvwmqvg) jeY hv cvwb‡Z wbgœiƒ‡c we‡qvwRZ nq|
	RCOONa + H2O  RCOO + Na+; 
	mvevb		cwi®‹viK Avqb
	Drcbœ FYvZ¥K AvqbwUB Kvc‡oi gqjv `~i K‡i| wKš‘ mgy‡`ªi cvwb‡Z `ªexf‚Z K¨vjwmqvg, g¨vM‡bwmqvg ev Avqib Avq‡bi m‡½ wewµqvq A`ªeYxq avZzi jeY Drcbœ  Kivq gqjv cwi®‹vi bv n‡q eis Mv‡`i m„wó nq| `ªe‡Y mvevb †hvM Ki‡Z _vK‡j GKch©v‡q mKj K¨vjwmqvg, g¨vM‡bwmqvg ev Avqib Avqb wewµqv K‡i †kl nIqvi ci D³ FYvZ¥K Avqb Kvc‡oi gqjv `~i Ki‡Z cv‡i|
	2RCOO +   Ca2+      (R – COO)2Ca
	d‡j, mvevb w`‡q mgy‡`ªi cvwb‡Z Kvco cwi®‹vi Ki‡Z `xN© mgq a‡i mvevb w`‡Z nq Z_v A‡bK mgq jv‡M| Aciw`‡K e„wói cvwb Lye fv‡jv g„`y cvwb| G‡Z Li cvwbi †Kv‡bv Dcv`vb bv _vKvq mvevb w`‡q Kvco cwi®‹vi Ki‡Z mvev‡bi AcPq nq bv| d‡j, Zr¶Yvr gqjv cwi®‹vi n‡q hvq| A_©vr, Li Dcv`vb‡K wbt‡kl Kivi Rb¨ AwZwi³ mgq a‡i mvevb cÖ‡qvM Ki‡Z nq bv|
N.	Avwg DÏxc‡K Dwj­wLZ ¯’vbxq e¨w³‡K mg_©b Kwi Ges Avwg g‡b Kwi e„wói cvwb memgqB DcKvix bq| †hgb : GwmWe„wó| mvaviYZ e„wói cvwb wKQzUv GwmwWK| Gi pH gvb 5.6| KviY, e„wói cvwb‡Z Kve©b WvBA·vBW M¨vm I bvB‡Uªv‡Rb WvBA·vBW M¨vm `ªexf~Z _v‡K| G¸‡jv cvwbi mv‡_ wewµqvq Kve©wbK GwmW, bvBUªvm I bvBwUªK GwmW Drcbœ K‡i|
	CO2(g) + H2O(l)  H2CO3(aq)
	2NO2(g) + H2O(l)  HNO2(aq) + HNO3(aq)
	bvBUªvm GwmW AZ¨šÍ ¶Y¯’vqx Ges evZv‡mi Aw·‡Rb Øviv RvwiZ n‡q bvBwUªK Gwm‡W cwiYZ nq| ZvQvov RxeRM‡Zi mKj m`m¨ cÖwZwbqZ k¦vmwµqvi mgq evqygÊ‡ji Kve©b WvBA·vBW wbtmiY K‡i| Avevi, KjKviLvbv, Mvwoi BwÄb Pvjv‡bvi d‡j Kve©b WvBA·vBW, bvB‡Uªv‡Rb WvBA·vBW BZ¨vw` Drcbœ nq| Gfv‡e, wewfbœ Dcv‡q evqygÊ‡j Gme M¨v‡mi cwigvY †e‡o hvIqvq m„ó Gwm‡Wi cwigvYI †e‡o hvq|
	GQvov wkí KviLvbv I wewfbœ Drm †_‡K wbM©Z mvjdvi WvBA·vBW evqygÊ‡ji Aw·‡Rb I I‡Rv‡bi mv‡_ wewµqvq cÖ_‡g mvjdvi WvBA·vBW I c‡i evqygÊj¯’ cvwbi mv‡_ wewµqvq welv³ mvjwdDwiK GwmW Drcbœ K‡i|
	SO2  SO3(g)
	SO3(g) + H2O(l)  H2SO4(aq)
	DcwiD³ GwmW¸‡jv e„wói cvwbi mv‡_ f~c„‡ô cwZZ nq| GB GwmWe„wói d‡j Rjvkq I gvwUi pH gvb 4 ev 4 Gi †P‡q K‡g hvq| A_©vr gvwU I cvwb GwmwWK n‡q hvq| G‡Z Rxe‰ewP‡Î¨i e¨vcK ¶wZ nq| eûRxe wejyß nq| Kv‡RB ch©U‡Ki K_v Avwg mg_©b Kwi bv|
cÖkœ -19  wb‡Pi wewµqv wZbwU ch©‡eÿY Ki-
S + O2  X
NO + O2  Y
C + O2  Z
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	K.	me‡P‡q kw³kvjx ÿviK †KvbwU?	1
L.	Al avZz Ca avZz‡K cÖwZ¯’vwcZ Ki‡Z cv‡ibv †Kb?	2
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N.	cÖvK…wZK cwi‡e‡ki Dci X Ges Y M¨v‡mi cÖfve Av‡jvPbv Ki|	4


  19bs cª‡kœi DËi  
K.	†mvwWqvg nvB‡Wªv·vBW (NaOH) me‡P‡q kw³kvjx ÿviK|
L.	mwµqZv wmwi‡R Zzjbvg~jKfv‡e Dc‡ii w`‡K Aew¯’Z K¨vjwmqvg (Ca) GKwU AZ¨šÍ mwµq avZz|
	GRb¨, A¨vjywgwbqvg jeY n‡Z Ca avZz Al avZz‡K cÖwZ¯’vwcZ Ki‡Z cv‡i| wKš‘, mwµqZv wmwi‡R Al avZz wb‡P Aew¯’Z nIqvq K¨vjwmqvg jeY n‡Z Al avZz Ca avZz‡K cÖwZ¯’vwcZ Ki‡Z cv‡i bv|
M.	DÏxc‡Ki Z M¨vmwU n‡jv Kve©b WvBA·vBW, †hwU e„wói cvwbi mv‡_ ivmvqwbK wewµqvi gva¨‡g Kve©wbK GwmW ˆZwi K‡i|
	cvwb P‡µi GKwU D‡jøL‡hvM¨ mg‡q e„wói cvwb f‚-c„‡ôi Dci w`‡q cÖevwnZ nq| Gmgq cÖevngvb cvwb wewfbœ avZe je‡Yi ms¯ú‡k© Av‡m †h¸‡jv gvwU‡Z Dc¯’wZ _v‡K| e„wói cvwb‡Z Dcw¯’Z Kve©wbK GwmW Pzbvcv_i (CaCO3), W‡jvgvBU (CaCO3.MgCO3) cÖf…wZ LwbR mg„× wkjvi Dci w`‡q Mwo‡q hvIqvi mgq ax‡i ax‡i wewµqv K‡i| msNwUZ ivmvqwbK wewµqvmg~n wbgœiƒcÑ
CO2(g) + H2O (l)  H2CO3(aq)
CaCO3(s) + H2CO3(aq)  Ca(HCO3)2(aq)
MgCO3(s) + H2CO3(aq)  Mg(HCO3)2 (aq)
	Avevi, G ai‡bi avZe jeYmg~n cvwb‡Z `ªexf‚Z _vK‡j cvwb Li cÖK…wZi nq| myZivs ejv hvq †h, cvwbi LiZv e„w×‡Z CO2 M¨vm ¸iæZ¡c~©Y f‚wgKv cvjb K‡i|
N.	DÏxc‡Ki X Ges Y M¨vmØq n‡jv h_vµ‡g mvjdvi WvBA·vBW (SO2) Ges bvB‡Uªv‡Rb WvBA·vBW (NO2)|
	mvjddvi WvBA·vBW evZv‡mi Rjxqev‡®úi mv‡_ wewµhv K‡i mvjwdDivm GwmW Drcbœ K‡i| GwU Avevi evqygÊ‡ji Aw·‡Rb I I‡Rv‡bi mv‡_ wewµqvq mvjdvi UªvBA·vBW (SO3) Drcbœ K‡i hv cvwbi mv‡_ wewµqvq mvjwdDwiK GwmW Drcbœ K‡i| mswkøó ivmvqwbK wewµqv¸‡jv wbgœiƒcÑ
SO2(g) + H2O (l)  H2SO3(aq)
SO2 (g) + O2(g)  SO3 (g)
SO3 (g) + H2O (l)  H2SO4 (aq)
	Avevi, bvB‡Uªv‡Rb WvBA·vBW (NO2) evqygÊ‡ji Aw·‡Rb I cvwbi mv‡_ wewµqvi gva¨‡g bvBwUªK GwmW (HNO3) Drcbœ K‡i| mswkøó ivmvqwbK wewµqvwU wbgœiƒcÑ
4NO2 + O2 + 2H2O  4HNO3
	Gfv‡e, e„wói cvwb wKQzUv GwmwWK nq| GwmW e„wói d‡j Rjvkq I gvwUi PH-Gi gvb 4 ev 4-Gi †P‡q K‡g hvq A_©vr gvwU I cvwb A¤øxq nq| Giƒc, GwmW e„wói Kvi‡Y cÖvK…wZK cwi‡ek gvivZ¥K ÿwZKi cwiw¯’wZ m¤§yLxb nq|
cÖkœ -20  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
SO3(g) + H2O (l)  P(aq)
P (aq) + CuO  CuSO4(aq) + H2O(l)
Q (aq) + P (aq)  Na2SO4 (aq) + 2H2O (l) + R (g)
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	K.	†jey‡Z †Kvb GwmW _v‡K?	1
L.	pH-Gi `ywU ¸iæZ¡ D‡jøL Ki|	2
M.	DÏxc‡Ki 'P' †hŠMwU weï× Ae¯’vq we`y¨r cwienb K‡i bv †Kb? e¨vL¨v Ki|	3		
N.	DÏxc‡Ki 'P' †hŠ‡Mi mv‡_ `ywU wfbœ wewµq‡Ki wewµqvq Drcbœ 'R' †hŠMwUi Pz‡bi cvwb‡K †Nvjv K‡iÕ- Dw³wU we‡kølY Ki|	4


  20bs cª‡kœi DËi  
K.	†jey‡Z mvBwUªK GwmW _v‡K|
L.	pH-Gi ¸iæZ¡ wb‡gœ D‡jøL Kiv n‡jv :
	i. K…wl‡ÿ‡Î wbw`©ó dm‡ji Rb¨ gvwUi wba©vwiZ pH gvb eRvq ivLv ¸iæZ¡c~Y©|
	ii. wPwKrmv‡ÿ‡Î KZ¸‡jv †ivM kbv³ Kivi Rb¨ pH gvb wbY©q Avek¨K|
M.	DÏxc‡Ki cÖ_g ivmvqwbK wewµqvwU †_‡K cvB,
SO3(g) + H2O (l)  H2SO4 (aq)
	myZivs, DÏxc‡Ki P †hŠMwU n‡jv H2SO4 ev mvjwdDwiK GwmW| mvjwdDwiK GwmW weï× Ae¯’vq we`y¨r cwienb K‡i bv| we`y¨r cwienb Kivi Rb¨ gy³ Avqb Abycw¯’Z _vKvi `iæY weï× Ae¯’vq mvjwdDwiK GwmW we`y¨r cwienb Ki‡Z cv‡i bv|
N.	DÏxc‡Ki P †hŠMwU n‡jv mvjwdDwiK GwmW|
	mvjwdDwiK GwmW, †mvwWqvg Kve©‡b‡Ui (Na2SO4) mv‡_ wewµqv K‡i †mvwWqvg mvj‡dU, cvwb Ges Kve©b WvBA·vBW ˆZwi K‡i| mswkøó ivmvqwbK wewµqvwU wbgœiƒcÑ
Na2CO3 + H2SO4  Na2SO4 + CO2  + H2O
	Aciw`‡K, K¨vjwmqvg Kve©‡b‡Ui mv‡_ wewµqv K‡i K¨vjwmqvg mvj‡dU, cvwb Ges Kve©b WvBA·vBW ˆZwi K‡i| mswkøó ivmvqwbK wewµqvwU wbgœiƒcÑ
CaCO3 + H2SO4  CaSO4 + CO2  + H2O
	Gfv‡e, wewµqvq Drcbœ CO2 M¨vm Pz‡bi cvwbi mv‡_ ivmvqwbK wewµqvi gva¨‡g A`ªeYxq K¨vjwmqvg Kve©‡bU Drcbœ K‡i hvi d‡j cvwb †Nvjv‡U †`Lvq|
Ca(OH)2(aq) + CO2(g)  CaCO3(s) + H2O (l)
cÖkœ -21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
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	K.	ev‡qvwW‡MÖ‡Wej c`v_© Kx?	1
L.	`uvZ Kxfv‡e ÿqcÖvß nq?	2
M.	DÏxc‡Ki wPÎ (i)-G Na2CO3-Gi cwigvY wbY©q Ki|	3		
N.	DÏxc‡Ki `ªeYØq wgwkªZ Ki‡j wgkªYwU A¤øxq bv ÿvixq n‡e? we‡kølY Ki|	4


  21bs cª‡kœi DËi  
K.	†h mKj c`v_© wewfbœ ai‡bi AbyRxe (†hgb- e¨vK‡Uwiqv) Øviv we‡hvwRZ nq Zv‡`i‡K ev‡qvwW‡MÖ‡Wej c`v_© e‡j|
L.	gvbyl gy‡Li wfZi cÖPzi e¨vK‡Uwiqv _v‡K| GmKj e¨vK‡Uwiqv gvby‡li gy‡L †j‡M _vKv Lvevi Lvq Ges GwmW Drcbœ K‡i|
	GRb¨, hw` Uz_‡có w`‡q fv‡jvfv‡e eªvk bv Kiv nq Z‡e Drcbœ GwmW `uv‡Zi Gbv‡gj‡K (K¨vjwmqvg †hŠM) ÿwZMÖ¯Í K‡i Ges `uvZ ÿqcÖvß nq|
M.	DÏxc‡Ki wPÎ-(i) G †`Iqv Av‡Q,
	Na2CO3-Gi AvqZb = 400mL
	Ó        Ó    NbgvÎv = 01M
	Avgiv Rvwb, Na2CO3 -Gi AvYweK fi = 106
		 1 mol Na2CO3 = 106 g
	GLb, 1000ml 1M  Na2CO3 `ªeY ˆZwii Rb¨ cÖ‡qvRb 106g Na2CO3
	   400 ml  01M   "       "                "         "         "  
		= 424g Na2CO3
	myZivs DÏxc‡Ki wPÎ (i)-Gi `ªe‡Y 424g Na2CO3 we`¨gvb|
N.	DÏxc‡Ki wPÎ (i) I wPÎ- (ii)-Gi `ªeYØq wgwkªZ Ki‡j wbgœiƒc ivmvqwbK wewµqv msNwUZ nqÑ
Na2CO3 + HCl  2NaCl + CO2 + H2O
	Zzj¨ cwigvY GwmW I Zzj¨ cwigvY ÿv‡ii wewµqvq jeY I cvwb Drcbœ nq| je‡Yi GKwU Ask GwmW †_‡K Ges Aci Ask ÿvi †_‡K Av‡m| GRb¨, cÖwZwU je‡Y GKwU A¤øxq g~jK Ges GKwU ÿvixq g~jK _v‡K|
	mvaviY jeYmg~n cÖkg ev wbi‡cÿ cÖK…wZi nq| mgvb ZxeªZvi GwmW I ÿv‡ii wewµqvq Drcbœ jeY cÖkg| Z‡e, Zxeª GwmW (HCl) I `ye©j ÿv‡ii (Na2CO3) wewµqvq Drcbœ jeY †mvwWqvg †K¬vivBW (NaCl) GwmwWK cÖK…wZi nq| jeYmg~n Rjxq `ªe‡Y mvaviYZ abvZ¥K I FYvZ¥K Avq‡b wewkøó nq| myZivs DÏxc‡Ki wPÎ (i) Ges wPÎ-(ii) Gi `ªeYØq‡K wgwkªZ Ki‡j Drcbœ `ªe‡Yi cÖK…wZ wKQzUv A¤øxq nq|
cÖkœ -22  wb‡Pi wewµqvwU jÿ :
Ca (OH)2 + 2NH4Cl  CaCl2 + X + Y
	[image: ]
	K.	ÿviK Kx?	1
L.	cvwbi weï×Zv Kxfv‡e cixÿv Kiv nq?	2
M.	DÏxc‡Ki Drcv` X †hŠMwUi ivmvqwbK ag© e¨vL¨v Ki|	3		
N.	mvev‡bi mv‡_ DÏxc‡Ki Y †hŠMwUi wµqv‡KŠkj we‡kølY Ki|	4


  22bs cª‡kœi DËi  
K.	ÿviK n‡jv H mKj c`v_© hv GwmW‡K cÖkwgZ K‡i Gi ˆewkó¨mg~PK ag© wejyß K‡i|
L.	weï× cvwb eY©nxb I MÜnxb, ¯^”Q Zij c`v_©, G‡Z mvgvb¨ cwigvY LwbR jeY `ªexf‚Z _v‡K|
	†Kv‡bv LwbR jeY AwaKgvÎvq _vK‡j cvwb‡K `~wlZ ejv hvq| Z‡e, mvaviYfv‡e cvwb‡Z MÜ cvIqv †M‡j ev †Nvjv‡U †`Lv †M‡j ev Zjvwb cvIqv †M‡j cvwb `~wlZ aiv nq| Gfv‡e, cvwbi weï×Zv cixÿv Kiv nq|
M.	DÏxc‡Ki Drcv` X †hŠMwU n‡jv A¨v‡gvwbqv (NH3)| A¨v‡gvwbqv M¨v‡mi ivmvqwbK ag© wb‡gœ e¨vL¨v Kiv n‡jvÑ
	A¨v‡gvwbqv AYyi mgwó n‡jv A¨v‡gvwbqv M¨vm| A¨v‡gvwbqv‡K cvwb‡Z `ªexf‚Z Ki‡j A¨v‡gvwbqv M¨vm Ges cvwbi wewµqvq A¨v‡gvwbqvg Avqb I nvB‡Wªv·vBW Avqb Drcbœ nq|
NH3(g) + H2O (l)  NH4+(aq) + OH(aq)
	myZivs, A¨v‡gvwbqv `ªe‡Y A¨v‡gvwbqv AYy, cvwbi AYy Ges LyeB Aí msL¨K A¨v‡gvwbqvg Avqb I nvB‡Wªv·vBW Avqb Dcw¯’Z _v‡K| †h‡nZz åvg¨gvb nvB‡Wªv·vBW Avq‡bi Dcw¯’wZi Dci ÿvi `ªe‡Yi ˆewkó¨ wbf©i K‡i, A_©vr A¨v‡gvwbqv GKwU `ye©j ÿv‡ii b¨vq ivmvqwbK ag© cÖ`k©b K‡i|
N.	DÏxc‡Ki Y †hŠM Z_v cvwbi (H2O) mv‡_ mvev‡bi wµqv‡KŠkj wbgœiƒc :
	cvwb‡Z we`¨gvb K¨vjwmqvg Avqb, mvev‡bi (ˆRe Gwm‡Wi †mvwWqvg ev cUvwmqvg jeY) mv‡_ wewµqv K‡i w÷qv‡iU Avqb Drcbœ K‡i|
	RCOONa + H2O  R-COO + Na+
		(mvevb)	(w÷qv‡iU Avqb)
	2RCOO + Ca2+  (RCOO)2Ca
		(w÷qv‡iU Avqb)	(A`ªeYxq K¨vjwmqvg w÷qv‡iU)
	mvev‡bi †mvwWqvg Avqb `ªeYxq †mvwWqvg Kve©‡bU Drcbœ K‡i| †mvwWqv‡gi ¯’‡j mvev‡b cUvwmqvg _vK‡jI mvevb GKB wewµqv †`q| Li cvwbi g¨vM‡bwmqvg ev Avqib avZz mvev‡bi mv‡_ Abyiƒc wewµqv K‡i| d‡j, K¨vjwmqvg, g¨vM‡bwmqvg I Avqib avZzi Kve©‡bU, †K¬vivBW I mvj‡dU jeY `ªexf‚Z _vK‡j cvwb‡Z mvev‡bi †dbv Drcbœ nq bv|
	cÿvšÍ‡i, g„`y cvwb‡Z `ªexf‚Z K¨vjwmqvg, g¨vM‡bwmqvg I Avqib avZz _v‡K bv| d‡j, g„`y cvwb‡Z mvev‡bvi cÖPzi †dbv nh| mvaviYZ e× Rjvkq †hgbÑ cyKzi, †Wvevi cvwb g„`y nq| GQvov, e„wói cvwb Lye fv‡jv g„`y cvwb| g„`y cvwb‡Z Zvc w`‡j †Kv‡bv Zjvwb R‡g bv|



cÖkœ -23  wb‡Pi wewµqvØq jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
A(aq) + CuO  CuSO4(aq) + H2O
B(s) + A (aq)  Na2SO4(aq) + H2O + C(g)
	[image: ]
	K.	pH Kx?	1
L.	HNO3 †K ev`vwg e‡Y©i †evZ‡j msiÿY Kiv nq †Kb?	2
M.	A †hŠMwU Kx? weï× Ae¯’vq GwU we`y¨r cwienb K‡i bv †Kb e¨vL¨v Ki|	3
N.	A-Gi mv‡_ wfbœ wewµq‡Ki wewµqvq Drcbœ C Pz‡bi cvwb‡K †Nvjv K‡i †Kb?	4


  23bs cª‡kœi DËi  
K.	pH n‡jv nvB‡Wªv‡Rb Avq‡bi (H+) ÿgZv|
L.	Av‡jvi Dcw¯’wZ‡Z HNO3 we‡hvwRZ n‡q hvq e‡j G‡K ev`vwg e‡Y©i †evZ‡j msiÿY Kiv nq|
	Mvp bvBwUªK Gwm‡Wi †evZ‡ji gyL Lyj‡j nvjKv Kzqvkv m„wó nq Ges Zxeª SuvSv‡jv MÜ cvIqv hvq| we‡hvwRZ n‡q ev`vwg e‡Y©i bvB‡Uªv‡Rb WvBA·vBW M¨vm Drcbœ Kivi cÖeYZvi Kvi‡Y G¸‡jv‡K ev`vwg e‡Y©i †evZ‡j ivLv nq| Zv bv n‡j Av‡jvi Dcw¯’wZ‡Z GB we‡hvRb nvi †e‡o hvq|
M.	A †hŠMwU n‡jv mvjwdDwiK GwmW (H2SO4)| KviY Drcbœ †hŠM CuSO4 (Kcvi mvj‡dU) GKwU jeY I H2O n‡jv cvwb| Avi wewµqK n‡jv CuO (Kcvi A·vBW) hv GKwU ÿviK| 
	Avgiv Rvwb, jeY I cvwb Drcbœ nq ÿvi‡Ki mv‡_ Gwm‡Wi wewµqvq| cÖ`Ë wewµqvwU †_‡K †h jeY Drcbœ n‡q‡Q Zv n‡jv mvj‡dU jeY (CuSO4)| GB mvj‡dU g~jK (SO) G‡m‡Q wewµqvq AskMÖnYKvix GwmW †_‡K| myZivs, A n‡jv mvjwdDwiK GwmW (H2SO4)| 
	mvjwdDwiK GwmW weï× Ae¯’vq we`y¨r cwienb K‡i bv| Z‡e Rjxq I cvwb‡Z `ªexf‚Z Ae¯’vq we`y¨r cwienb K‡i| weï× mvjwdDwiK GwmW eY©nxb Zij c`v_©| G‡Z nvB‡Wªv‡Rb Avqb Dcw¯’Z †bB e‡j weï× mvjwdDwiK GwmW we`y¨r cwienb K‡i bv| G‡K cvwb‡Z `ªexf‚Z Kiv gvÎ nvB‡Wªv‡Rb Avqb Drcbœ K‡i Ges Gwm‡Wi ˆewkó¨m~PK ag© cÖ`k©b K‡i| GB nvB‡Wªv‡Rb Avqb åvg¨gvY _v‡K e‡j GwmW we`y¨r cwienb K‡i|
	H2SO4(l) + cvwb  H2SO4(aq) 
	H2SO4(aq)  2H+(aq) + SO(aq)
	†`Lv hv‡”Q †h, we`y¨r cwien‡bi Rb¨ g~jZ cÖ‡qvRb nq gy³ nvB‡Wªv‡Rb Avqb (H+)| weï× Ae¯’vq H2SO4-G Zv _v‡K bv e‡jB A †hŠM Z_v H2SO4 we`y¨r cwienb K‡i bv|  
N.	ÔMÕ †_‡K †`Lv †Mj A †hŠMwU n‡jv H2SO4| GwU †mvwWqvg Kve©‡bU (B) Gi mv‡_ wewµqvq Kve©b WvBA·vBW (C) M¨v‡mi ey`ey` Drcbœ K‡i| 
	(B)Na2CO3 (s) + (A) H2SO4(aq)  Na2SO4(aq) + H2O(l) + (C)CO2(g)
	wewµqvq Drcbœ Kve©b WvBA·vBW (C) M¨vm Pz‡bi cvwb‡K †Nvjv K‡i| cwi®‹vi Pz‡bi cvwbc~Y© GKwU †U÷wUD‡ei g‡a¨ CO2 M¨vm Pvjbv Ki‡j wKQzÿ‡Yi g‡a¨ †`Lv hvq cvwb †Nvjv‡U n‡q †M‡Q| Pz‡bi cvwb n‡jv K¨vjwmqvg nvBWª·vBW| G K¨vjwmqvg nvBWª·vBW Kve©b WvBA·vB‡Wi mv‡_ wewµqv K‡i A`ªeYxq K¨vjwmqvg Kve©‡bU I cvwb Drcbœ K‡i| 
	Ca(OH)2(l) + CO2(g)  A`ªeYxq CaCO3(aq) + H2O(l) A`ªeYxq K¨vjwmqvg Kve©‡bU Drc‡bœi Kvi‡Y CO2 M¨vm A_©vr C Pz‡bi cvwb‡K †Nvjv K‡i| 
cÖkœ -24  wb‡Pi wewµqvwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
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	K.	`ye©j GwmW Kv‡K e‡j?	1
L.	pH cwigv‡ci Rb¨ wb‡`©k‡Ki cÖ‡qvRbxqZv eY©bv Ki|	2
M.	Aatwÿß X   †hŠMwUi ivmvqwbK ag© e¨vL¨v Ki|	3
N.	X  †hŠM‡K NH4Cl  Gi mv‡_ DËß Ki‡j †h M¨vm wegy³ nq Zv w`‡q A¨v‡gvwbqvg jeY ˆZwi Kiv hvq wKbv-we‡kølY Ki|	4


  24bs cª‡kœi DËi  
K.	†h GwmW Rjxq `ªe‡Y AvswkK AvqwbZ nq Zv‡K `ye©j GwmW e‡j|
L.	pH cwigv‡ci Rb¨ wb‡`©k‡Ki cÖ‡qvRbxqZv Acwimxg| †Kv‡bv e¯‘‡Z GwmW I ÿv‡ii Dcw¯’wZ Ges gvÎv wbY©q Ki‡Z wb‡`©kK e¨eüZ nq| Avi, GwmW I ÿv‡ii Dcw¯’wZ I gvÎv Rvbv hvq Zvi pH †_‡K| pH gvb 7 Gi †ewk n‡j e¯‘ ÿviKxq, 7 Gi Kg n‡j A¤øxq I 7 n‡j wbi‡cÿ nq| wewfbœ wb‡`©kK †hgb- pH †ccvi, BDwbfvm©vj BwÛ‡KUi, pH wgUvi BZ¨vw` e¨envi K‡i `ªe‡Yi eY© cwieZ©b I Ab¨vb¨ wP‎ý †`‡L pH gvb Rvbv hvq| AZGe, pH cwigv‡ci Rb¨ wewfbœ wb‡`©k‡Ki cÖ‡qvRbxqZv Ab¯^xKvh©| 
M.	Aatwÿß X †hŠMwU n‡jv Ca(OH)2| KviY cÖ`Ë wewµqvwU n‡jv-
	CaCl2(aq)+2NaOH(aq)Ca(OH)2(s)+NaCl(aq)
		mv`v e‡Y©i Aat‡ÿc
	GwU n‡jv K¨vjwmqvg †K¬vivBW (CaCl2) Z_v avZzi jeY I †mvwWqvg nvBWª·vB‡Wi (NaOH) ivmvqwbK wewµqvi gva¨‡g avZe nvBWª·vB‡Wi Aat‡ÿc Drcv`b wewµqv| G‡K wb‡gœv³ AvqwbK mgxKiY Øviv cÖKvk Kiv hvq :
	Ca2+(aq) + 2OH¯(aq)  Ca(OH)2(s)
				          mv`v e‡Y©i Aat‡ÿc
	Drcbœ G †hŠMwU A_©vr Ca(OH)2 g~jZ Pzb hv mv`v e‡Y©i Aat‡ÿc iƒ‡c cvIqv hvq| GwUI GKwU avZe nvBWª·vBW| Gi ag© wb‡P eY©bv Kiv n‡jv :
	AwaKvsk avZe nvBWª·vBW cvwb‡Z A`ªeYxq n‡jI Ca(OH)2(s) cvwb‡Z AvswkK `ªeYxq| K¨vjwmqvg (Ca) avZzi jeY ev Avq‡bi `ªe‡Y jNy †mvwWqvg nvBWª·vBW `ªeY †hvM Kiv n‡j `ªe‡Y Dcw¯’Z Ca avZzi nvBWª·vBW Aatwÿß nq| AwZwi³ †mvwWqvg nvBWª·vBW `ªeY †hvM Kiv n‡j Aat‡ÿc `ªexf‚Z nq Z‡e `ªe‡Yi eY© cwieZ©b nq bv| 
N.	ÔMÕ †_‡K Rvbv hvq, X †hŠMwU n‡jv Ca(OH)2 (K¨vjwmqvg nvBWª·vBW)| GB †hŠMwU‡K NH4Cl Gi mv‡_ DËß Ki‡j wb‡gœv³ wewµqv nq :
	2NH4Cl(aq) + Ca(OH)2(aq)  NH3(g) + CaCl2(aq) + H2O(l)
	GLv‡b g~jZ wbgœiƒc wewµqv nq :
	NH(aq) + OH¯(aq)  NH3(g) + H2O(l)
	A¨v‡gvwbqvg †K¬vivB‡W (NH4Cl) A¨v‡gvwbqvg Avqb Dcw¯’Z| d‡j D³ wewµqvq A¨v‡gvwbqv M¨vm wegy³ nq| GB A¨v‡gvwbqv M¨vm Avevi mn‡RB †h‡Kv‡bv avZz ev je‡Yi mv‡_ wewµqv K‡i A¨v‡gvwbqvg jeY Drcbœ K‡i| †hgb :
	NH3(g) + NaCl(aq) + H2O(l)  NH4Cl(aq) + NaOH(aq)
	AZGe, X †hŠM‡K NH4Cl Gi mv‡_ DËß Ki‡j †h M¨vm wegy³ nq Zv w`‡q A¨v‡gvwbqvg jeY ˆZwi Kiv hvq|  
cÖkœ -25  evsjv‡`‡k b`x, Lvjwej, cyKzi BZ¨vw` Rjvk‡qi cvwb bvbvfv‡e `~wlZ n‡”Q| cvwb‡Z avZe je‡Yi Dcw¯’wZ‡Z cvwb Li nq| GB cvwb‡Z mvevb †ewk e¨envi Ki‡jI †dbv Drcbœ nq bv|
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	K.	wRcmv‡gi ms‡KZ †jL|	1
L.	†Kvgj cvbxq Kxfv‡e cwicv‡K mnvqZv K‡i? 	2
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  25bs cª‡kœi DËi  
K.	wRcmv‡gi ms‡KZ CaSO4.2H2O|
L.	†Kvgj cvbxq n‡jv cvwb‡Z Kve©b WvBA·vB‡Wi `ªeY| Kve©b WvBA·vBW M¨vm cvwb‡Z `ªexf‚Z n‡q Kve©wbK Gwm‡W cwiYZ nq| 
	CO2(g) + H2O(l)  H2CO3(aq)
	Kve©wbK GwmW GKwU g„`y GwmW hv GbRvB‡gi wµqv‡K Z¡ivwš^Z K‡i cwicv‡K mnvqZv K‡i| 
M.	mvevb Li cvwb‡Z `ªexf‚Z K¨vjwmqvg, g¨vM‡bwmqvg, A¨vjywgwbqvg I Avqib je‡Yi mv‡_ wewµqv K‡i A`ªeYxq K¨vjwmqvg, g¨vM‡bwmqvg, A¨vjywgwbqvg I Avqib w÷qv‡iU jeY Drcbœ K‡i e‡j †dbv Drcbœ K‡i bv|
	w÷qv‡iU jeY¸‡jv GK cÖKvi wcw”Qj c`v_©iƒ‡c cvwb †_‡K c„_K n‡q hvq| d‡j mvevb ÿq n‡q _v‡K, wKš‘ †dbv mn‡R Drcbœ nq bv| hZÿY ch©šÍ cvwb‡Z Dcw¯’Z Ca, Mg, Al I Fe Gi jeY mvev‡bi mv‡_ wewµqv K‡i Aatwÿß bv nq ZZÿY ch©šÍ mvev‡bi AcPq N‡U| mvev‡bi mv‡_ LiZv m„wóKvix je‡Yi wewµqv wbgœiƒc :
	R   ONa   + CaCl2  2NaCl + 
		mvevb	K¨vjwmqvg	K¨vjwmqvg w÷qv‡iU
			 †K¬vivBW	(A`ªeYxq)	
N.	evsjv‡`‡ki `~wlZ cvwb wewfbœ Dcv‡q weï× Kiv hvq| †hgb :
	†K¬vwi‡bkb : cvwb‡K RxevYygy³ Kivi me‡P‡q mnR Dcvq n‡jv †K¬vwi‡bkb| cvwb‡Z wbw`©ó cwigvY weøwPs cvDWvi †hvM Ki‡j Drcbœ †K¬vwib RxevYy‡K RvwiZ K‡i †g‡i †d‡j| 
	Ca(OCl)Cl + H2O  Ca(OH)2 + 2[Cl]
	RxevYy + 2[Cl]            RvwiZ RxevYy
	cvwb‡Z weøwPs cvDWvi †hvM Kivi ci †Qu‡K wb‡j cvwb cvb‡hvM¨ nq| 
	dzUv‡bv : cvwb‡K A‡bÿY (15–20 wgwbU) a‡i dzUv‡j RxevYygy³ nq| D‡jøL¨, Av‡m©wbKhy³ cvwb‡K dzUv‡j Zv Av‡iv ÿwZKi n‡e| 
	w_Zv‡bv : GK evjwZ cvwb‡Z 1 PvgP wdUwKwi {K2SO4.Al2(SO4)3.24H2O} Muyov †hvM K‡i AvavNÈv †i‡L w`‡j cvwbi mKj Ac`ªe¨ w_wZ‡q evjwZi Zjvq Rgv nq| Gfv‡e cvwb †_‡K A`ªeYxq `~lK `~i Kiv hvq| 
	QuvKb : eZ©gv‡b evRv‡i RxevYy, Av‡m©wbK I Ab¨vb¨ `~lYgy³ Ki‡Z mÿg wdëvi cvIqv hvq| GB wdëvi w`‡q †Qu‡K wb‡q cvb‡hvM¨ weï× cvwb cvIqv hvq| 
cÖkœ -26  imyjcyi MÖv‡g wKQz msL¨K BUfvUvq R¡vjvwb wn‡m‡e KvV Gi cvkvcvwk e¨vcKfv‡e Kqjv e¨envi Kivq wKQz w`‡bi g‡a¨ Av‡k cv‡ki Rwg Abvev`x n‡q DVj| ¯’vbxq Rjvk‡q cvwb `~lY †`Lv w`j| ¯’vbxq cwi‡ek weÁvbx G mgm¨v mgvav‡b Kqjvi e¨envi Kgv‡bvi cvkvcvwk gvwU‡Z ÿvixq †hŠM e¨env‡ii civgk© w`‡jb|
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	K.	weï× R¡vjvwb Kv‡K e‡j?	1
L.	AvswkK cvZb c×wZi myweav Kx?	2
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  26bs cª‡kœi DËi  
K.	†hmKj R¡vjvwb †cvov‡bvi d‡j ¯^v¯’¨ I cwi‡e‡ki Rb¨ ÿwZKviK c`v_© ˆZwi nq bv, Zv‡K weï× R¡vjvwb e‡j| 
L.	AvswkK cvZ‡bi myweav¸‡jv n‡jv :
	1.	Gi mvnv‡h¨ †c‡Uªvwjqvg we‡kvab Kiv nq|
	2.	†iKwUdvBW w¯úwiU Drcv`b Kiv nq|
	3.	AvjKvZivi Ask cvZb Kiv nq|
	4.	jNy †Zj †_‡K †ebwRb, UjyBb, RvBwjb cÖf…wZ c„_KxKi‡Y AvswkK cvZb we‡kl f‚wgKv iv‡L| 
M.	DÏxc‡K we`¨gvb MÖvgwUi cwi‡ek `~l‡Yi cÖavb KviY n‡jv BUfvUvi R¡vjvwb wn‡m‡e KvV I Kqjvi e¨envi|
	KvV I Kqjvi e¨env‡ii d‡j evqy‡Z CO2 Gi cwigvY e„w× cvq| GLv‡b D‡jøL¨ †h mv‡jvKms‡kølY cÖwµqvq CO2 e¨eüZ nq e‡U wKš‘ MvQ †K‡U †cvov‡bvi d‡j GKw`‡K †hgb Mv‡Qi wbab nq Ab¨w`‡K cwi‡e‡k CO2 Gi cwigvYI e„w× nq| d‡j w`‡b w`‡b evqy‡Z CO2 Gi cwigvY evo‡Q hv evqyi Ab¨ Dcv`v‡bi mv‡_ wewµqv K‡i bv| CO2 M¨v‡mi ZvcaviY ÿgZv †ewk A_©vr, CO2 M¨vm Zvc †kvlY K‡i a‡i ivL‡Z cv‡i| Avevi, CO2 M¨vm IR‡b fvwi nIqvq c„w_ex c„‡ôi KvQvKvwQ Ae¯’vb K‡i| G‡Z w`‡b w`‡b c„w_exi ZvcgvÎv †e‡o hv‡”Q, hv‡K ˆewk¦K Dòvqb ejv nq| CO2 M¨v‡mi G ai‡bi NUbv wMÖb nvDm cÖfve bv‡g cwiwPZ| myZivs ejv hvq †h, CO2 M¨v‡mi Kvi‡Y MÖvgwUi cwi‡ek `~wlZ nq| 
N.	DÏxc‡Ki BUfvUvi R¡vjvwb wn‡m‡e KvV I Kqjv e¨eüZ nq| d‡j BUfvUv †_‡K Kve©b WvBA·vBW (CO2), mvjdvi WvBA·vBW (SO2) I bvB‡Uªv‡Rb WvBA·vBW (NO2) wbM©Z nq|
	1.	Kve©b WvBA·vBW evZv‡m Dcw¯’Z cvwbi mv‡_ wg‡k GwmW Drcbœ K‡i|
		CO2(g) + H2O(l)  H2CO3(aq)
	2.	bvB‡Uªv‡Rb WvBA·vBW evZv‡m Dcw¯’Z cvwbi mv‡_ wewµqv K‡i bvBUªvm I bvBwUªK GwmW Drcbœ K‡i|
		NO2(g) + H2O(l)  HNO2(aq) + HNO3(aq)
	3.	mvjdvi WvBA·vBW evZv‡m Dcw¯’Z cvwbi mv‡_ wewµqv K‡i mvjwdDivm GwmW ˆZwi K‡i|
		SO2(g) + H2O(l)  H2SO3(aq)
	mvjdvi WvBA·vBW evqyi Aw·‡Rb I I‡Rv‡bi mv‡_ wewµqv K‡i mvjdvi UªvBA·vBW Drcbœ K‡i hv cvwbi mv‡_ wewµqv K‡i mvjwdDwiK GwmW Drcbœ K‡i|
	SO3(g) + H2O(l)  H2SO4(aq)
	Drcbœ H2CO3, HNO2, HNO3, H2SO3 I H2SO4 cwi‡e‡ki Rb¨ LyeB ÿwZKi| KviY, Drcbœ GwmWmg~n e„wói cvwbi mv‡_ wg‡k GwmW e„wó m„wó K‡i| hv Rjvk‡q cvwb‡K `~wlZ K‡i| Rwgi gvwUi A¤øZ¡ e„w× K‡i Rwgi Avev`‡hvM¨Zv n«vm K‡i| MÖv‡gi my¯’ cwi‡ek I Rwg Avev`‡hvM¨ Ki‡Z n‡j BUfvUvmg~n‡K MÖvg †_‡K `~‡i ¯’vcb Ki‡Z n‡e| BUfvUvi wPgwbi D”PZv A‡bK †ewk Ki‡Z n‡e| Gfv‡e, Avev`‡hvM¨ Rwgi gva¨‡g MÖvgwUi cwi‡ek my¯’ ivLv m¤¢e|
cÖkœ -27  wb‡Pi QKwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
	4P
	12Q
	20R
	24S
	38T


GLv‡b P, Q, R, S Ges T cÖPwjZ †Kv‡bv †gŠ‡ji cÖZxK bq|
	[image: ]
	K.	cvigvYweK msL¨v Kv‡K e‡j?	1
L.	†ZRw¯Œq AvB‡mv‡Uv‡ci ÿwZKi cÖfve e¨vL¨v Ki|	2
M.	DÏxc‡Ki †Kvb †Kvb †gŠ‡ji me©‡kl ¯Í‡i mgvb msL¨K B‡jKUªb we`¨gvbÑ e¨vL¨v Ki|	3
N. 	Dc‡ii †Kvb †gŠ‡ji B‡jKUªb web¨vm ¯^vfvweK wbq‡g Kiv hvq bv-hyw³mn e¨vL¨v Ki|	4


  27bs cª‡kœi DËi  
K.	†Kv‡bv †gŠ‡ji GKwU cigvYyi wbDwK¬qv‡m hZwU †cÖvUb _v‡K, †cÖvU‡bi †m msL¨v‡K H †gŠ‡ji cvigvYweK msL¨v e‡j|
L.	†ZRw¯Œq AvB‡mv‡ci A‡bK ÿwZKi cÖfve i‡q‡Q| †ZRw¯ŒqZv K¨vÝvi nIqvi we‡kl GKwU KviY|
	†K‡gv‡_ivwc‡Z †ZRw¯Œq c`v_© e¨envi Kiv nq| †K‡gv‡_ivwci d‡j Pzj c‡o hvq, ewg ewg fve nq| A‡bK mgq Avgv‡`i Rb¨ cÖ‡qvRbxq e¨vK‡Uwiqv‡KI aŸsm K‡i| Pv ˆZwi‡Z e¨eüZ Kb‡WÝW wg‡éi KwZcq eªv‡ÛI †ZRw¯ŒqZv cvIqv †M‡Q| hv ¯^v‡¯’¨i Rb¨ ÿwZKi|   
M.	DÏxc‡K we`¨gvb †gŠj¸‡jvi B‡jKUªb web¨vm wbgœiƒc :
	†gŠ‡ji cÖZxK
	†gŠ‡ji B‡jKUªb web¨vm
	me©‡kl Kÿc‡_ B‡jKUª‡bi msL¨v

	4P
	1s22s2
	2

	12Q
	1s22s22p63s2
	2

	20R
	1s22s22p63s23p64s2
	2

	24S
	1s22s22p63s23p63d54s1
	1

	38T
	1s22s22p63s23p63d104s24p65s2
	2


	DÏxc‡K 4P, 12Q, 20R, 38T †gŠj PviwUi B‡jKUªb web¨vm †_‡K †`Lv hvq G‡`i me©‡kl ¯Í‡i mgvb msL¨K B‡jKUªb we`¨gvb|
N.	DÏxc‡K 24S †gŠ‡ji B‡jKUªb web¨vm ¯^vfvweK wbq‡g Kiv hvq bv|
	KviY, mgkw³m¤úbœ AiweUvjmg~n wVK Aa©c~Y© n‡j ev m¤ú~Y©iƒ‡c B‡jKUªb Øviv `LjxK…Z n‡j †m B‡jKUªb web¨vm AwaKZi myw¯’wZ AR©b K‡i| A_©vr np3, np6, nd5, nd10, nf7 Ges nf14 B‡jKUªb web¨vm me‡P‡q myw¯’Z nq| Aa©c~Y© ev m¤ú~Y©fv‡e c~Y© AiweUv‡ji cÖwZmgZvi Kvi‡Y myw¯’wZ jvf K‡i| Gi d‡jB d4s2 Gi cwie‡Z© d5s1 Ges d9s2 Gi cwie‡Z© d10s1 web¨vm AwaKZi ¯’vqx| G Kvi‡Y 24S Gi B‡jKUªb web¨vm 1s22s22p63s23p64s23d4 Gi cwie‡Z© 1s22s22p63s23p64s13d5 n‡e Ges 24S = 1s22s22p6 3s23p63d54s1 B‡jKUªb web¨vm AwaKZi ¯’vqx n‡e|
cÖkœ -28  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
FeCl2(aq) + X (aq)  Fe(OH)2 + NaCl
                                    (meyR Aat‡ÿc)
Y(aq) + 3NaOH (aq)  Z(s) + NaCl
                            (jvj‡P ev`vwg Aat‡ÿc)
	[image: ]
	K.	cÖkgb wewµqv Kv‡K e‡j?	1
L.	cwicv‡K cÖkgb wewµqvi ¸iæZ¡ e¨vL¨v Ki|	2
M.	Avqi‡bi wVK Dc‡ii †gŠj †K¬vivB‡Wi mv‡_ X Gi wewµqvq wKfv‡e eY©nxb Zij cvIqv hvq?	3
N.	ÔXÕ we`y¨r cwienb K‡i A_P Z we`y¨r cwienb K‡i bvÕ-Dw³wU we‡kølY Ki|	4


  28bs cª‡kœi DËi  
K.	†h wewµqvq GwmW I ÿviK GK‡Î wgkv‡j cÖkg ag© wewkó jeY I cvwb Drcbœ nq, †m wewµqv‡K cÖkgb wewµqv ejv nq| 
L.	cwicv‡Ki cÖ‡qvR‡b cvK¯’jx‡Z HCl GwmW m„wó nq| cÖ‡qvR‡bi AwZwi³ GwmW n‡Z cwiÎv‡Yi Rb¨ g„`y ÿvi Mg(OH)2, MgCO3, Mg(HCO3)2 BZ¨vw` †meb Kiv nq| GB ÿvi¸‡jv cvK¯’wji GwmW‡K cÖkwgZ K‡i jeY, cvwb I Kve©b WvBA·vBW Drcbœ K‡i|
M.	DÏxc‡K DwjøwLZ X  †hŠMwU n‡jv †mvwWqvg nvB‡Wªv·vBW| avZzi jeY †divm †K¬vivBW jNy ÿvi  NaOH Gi mv‡_ wewµqv K‡i †divm nvBWª·vB‡Wi meyR Aat‡ÿc †d‡j|
	FeCl2+ 2NaOH  Fe(OH)2 + 2NaCl
	                               meyR e‡Y©i Aat‡ÿc
	avZzi mwµqZv wmwi‡R Avqi‡bi wVK Dc‡ii †gŠj n‡jv wRsK| wRsK †K¬vivB‡Wi `ªe‡Y X A_©vr †mvwWqvg nvBWª·vBW †hvM Ki‡j wRsK nvBWª·vB‡Wi mv`v Aat‡ÿc c‡o|
	ZnCl2(aq) + 2NaOH(aq)  Zn(OH)2(s) + NaCl 
                                       mv`v e‡Y©i Aat‡ÿc
	c‡i wRsK nvBWª·vB‡Wi wfZ‡i AwZwi³ †mvwWqvg nvBWª·vBW †hvM Ki‡j mv`v Aat‡ÿc `ªexf‚Z n‡q eY©nxb Zi‡j cwiYZ nq| wewµqvwU n‡jv Ñ
	Zn(OH)2  Na2Zn(OH)4
	mv`v Aat‡ÿc          eY©nxb Zij
N.	DÏxc‡K DwjøwLZ X †hŠMwU n‡jv †mvwWqvg nvBWª·vBW| †dwiK †K¬vivBW jNy ÿvi NaOH Gi mv‡_ wewµqv K‡i jvj‡P ev`vwg e‡Y©i †dwiK nvBWª·vBW Gi Aat‡ÿc †d‡j| myZivs, Z †hŠMwU n‡jv †dwiK nvBWª·vBW|
	FeCl3 (aq) + 3NaOH   Fe(OH)3(s) + NaCl
	(Y)                                (Z) jvj‡P ev`vgx|
	ÿvi Rjxq `ªe‡Y OH– Avqb wn‡m‡e åvg¨gvY _v‡K hv Zwor cwievnx| wKš‘ ÿviK cvwb‡Z `ªexf‚Z nq bv e‡j OH– åvg¨gvY Avq‡bi cwigvY Kg _v‡K|
	X A_©vr †mvwWqvg nvBWª·vBW n‡jv ÿvi| Acic‡ÿ, Z A_©vr †dwiK nvBWª·vBW n‡jv ÿviK| ÿv‡i nvBWª·vBW Avqb Dcw¯’Z _v‡K| åvg¨gvb nvBWª·vBW Avq‡bi Dcw¯’wZi Rb¨ ÿvi we`y¨r cwienb K‡i|
	myZivs X-Gi Rjxq `ªe‡Y åvg¨gvY nvBWª·vBW Avqb w`‡Z cv‡i hv Z-Gi c‡ÿ m¤¢e bv| GRb¨B X-we`y¨r cwienb K‡i A_P Z- we`y¨r cwienb K‡i bv|
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