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ivmvqwbK wewµqv
Chemical Reaction

m„Rbkxj cÖkœ I DËi


cÖkœ -1  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Acy I †mZz Df‡qi evmvq ivbœvi Kv‡R cÖvK…wZK M¨vm e¨envi Kiv nq| Acyi evmvi cv‡Îi wb‡P Kv‡jv `vM co‡jI †mZzi evmvi cv‡Îi wb‡P †Kv‡bv `vM †bB|
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	K.	GKgyLx wewµqv Kv‡K e‡j?
L.	ivmvqwbK mvg¨ve¯’v ej‡Z Kx †evSvq?
M.	ivbœvi mgq Zv‡`i evmvq m¤úbœ wewµqvwU †Kvb ai‡bi? e¨vL¨v Ki|
N.	DÏxc‡Ki †Kvb evmvq ivbœvi Kv‡R M¨v‡mi AcPq nq e‡j Zzwg g‡b Ki? †Zvgvi DË‡ii mc‡ÿ hyw³ `vI|


  1bs cª‡kœi DËi  
K.	†h wewµqvq wewµqK c`v_© ev c`v_©mg~n ïay Drcv‡` cwiYZ nq Ges wecixZ wewµqv K‡i Drcv` Avi wewµq‡K cwiYZ n‡Z cv‡i bv Zv‡K GKgyLx wewµqv e‡j|
L.	†h Ae¯’vq †Kv‡bv DfgyLx wewµqvi m¤§yL wewµqvi MwZ‡eM wecixZgyLx wewµqvi MwZ‡e‡Mi mgvb nq †m Ae¯’v‡K ivmvqwbK mvg¨ve¯’v e‡j| 
	wewµqvi DfgywLZvi d‡j mvg¨ve¯’vi D™¢e N‡U| GKwU DfgyLx wewµqvi ïiæ‡Z m¤§yL wewµqvi †eM me‡P‡q †ewk _v‡K Ges wecixZ wewµqvi †eM Kg _v‡K| mg‡qi m‡½ wewµq‡Ki cwigvY Kg‡Z _v‡K I Drcv‡`i cwigvY evo‡Z _v‡K| GK mgq m¤§yL I wecixZ wewµqvi †eM mgvb nq| G Ae¯’v‡K e‡j ivmvqwbK mvg¨ve¯’v|
M.	ivbœvi mgq Zv‡`i evmvi m¤úbœ wewµqvwU n‡jv `nb wewµqv| 
	Acy I †mZzi evmvq M¨v‡mi Pzjvq cÖvK…wZK M¨vm e¨envi Kiv nq| A_©vr cÖvK…wZK M¨vm R¡vwj‡q ev cywo‡q †h Zvckw³ cvIqv hvq Zv w`‡q ivbœvi KvR Kiv nq|
	ivbœvi mgq cÖvK…wZK M¨vm A_©vr wg‡_‡bi `nb N‡U, hv wb‡gœv³ mgxKi‡Yi mvnv‡h¨ †`Lv‡bv †h‡Z cv‡iÑ
	CH4(g) + O2(g)  CO2(g) + H2O(g) + Zvc
	†h‡nZz wewµqvq Zvc Drcbœ nq ZvB GwU GKwU Zvc Drcv`x wewµqv| GB wewµqvq evqyi Aw·‡R‡bi Dcw¯’wZ‡Z wg‡_b‡K cywo‡q Zvc cvIqv hvq e‡j G‡K `nb wewµqv e‡j| 
N.	Acyi evmvq ivbœvi Kv‡R cªvK…wZK M¨v‡mi AcPq nq| 
	cÖvK…wZK M¨v‡mi cÖavb Dcv`vb n‡jv wg‡_b (CH4)| wg‡_b‡K cywo‡q ev `nb K‡i cÖPzi Zvc cvIqv hvq, hv ivbœvmn Ab¨vb¨ Kv‡R e¨envi Kiv nq| G‡ÿ‡Î wbgœiƒc wewµqv N‡U :
	CH4(g) + 2O2(g)  CO2(g) + 2H2O(g) + Zvc
	G‡ÿ‡Î cÖvK…wZK M¨vm Z_v wg‡_‡bi c~Y©`nb N‡U| wKš‘ Aw·‡R‡bi mieivn Kg n‡j wg‡_‡bi AvswkK `n‡bi d‡j Kve©b WvBA·vB‡Wi cwie‡Z© Kve©b Ges Kg Zvc Drcbœ nq|
	G‡ÿ‡Î, wbgœiƒc wewµqv N‡U :
	CH4(g) + O2(g)  C(s) + 2H2O(g) + kw³
	cÖvK…wZK M¨vm Z_v wg‡_‡bi Am¤ú~Y© `n‡bi d‡j, Drcbœ Kve©b cv‡Îi wb‡P Kv‡jv `vM wn‡m‡e Rgv nq| G `vM cÖvK…wZK M¨v‡mi Am¤ú~Y© `nb‡K wb‡`©k K‡i, hvi d‡j cÖvK…wZK M¨v‡mi AcPq N‡U|
	DÏxcK †_‡K †`Lv hvq †h, Acyi evmvq cv‡Îi wb‡P Kv‡jv `vM co‡jI †mZzi evmvq cv‡Îi wb‡P †Kv‡bv `vM c‡o bv| Kv‡jv `vM covi g~j KviY n‡jv cÖvK…wZK M¨vm ev wg‡_‡bi Am¤ú~Y© `nb| ZvB ejv hvq †h, Acyi evmvq ivbœvi Kv‡R M¨v‡mi AcPq nq|

cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Pb (NO3)2 + 2KI
Dc‡ii wewµqvi Av‡jv‡K wb‡Pi QKwU c~iY Kiv n‡jv [K = 39, I = 127] :
	Dcv`vb
	1g cvÎ
	2q cvÎ
	3q cvÎ
	4_© cvÎ
	e¨eüZ †gvU AvqZb (mL)
	Aat‡ÿc

	0.2 M Pb (NO3)2 Gi AvqZb (mL)
	1
	2
	3
	4
	10
	

njy`

	cvwbi AvqZb (mL)
	4
	3
	2
	1
	10
	

	0.5 M KI Gi AvqZb (mL)
	1
	1
	1
	1
	4
	

	cÖwZwU cv‡Îi `ªe‡Yi †gvU AvqZb (mL)
	6
	6
	6
	6
	-
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	K.	Zv‡cvrcv`x wewµqv Kv‡K e‡j?	
L.	†hvRbx I RviY msL¨v GK bq †Kb? e¨vL¨v Ki|	
M.	mviwY‡Z e¨eüZ †gvU KI Gi cwigvY KZ MÖvg? wbY©q K‡i †`LvI|	
N.	†Kvb cv‡Îi `ªeYwU AwaK njy` n‡e e‡j Zzwg g‡b Ki? hyw³mn e¨vL¨v Ki|	


  2bs cª‡kœi DËi  
K.	†h wewµqvq wewµqK †_‡K Drcv` Drcbœ nIqvi mgq Zvckw³ Drcbœ nq Zv‡K Zv‡cvrcv`x wewµqv e‡j|
L.	†Kv‡bv †gŠ‡ji †hvRbx ej‡Z Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi ÿgZv‡K †evSvq| Avi RviY msL¨v n‡jv B‡jKUªb MÖnY ev eR©‡bi d‡j m„ó ZworPv‡R©i msL¨v| 
	†hvRbx GKwU weï× msL¨v n‡jI RviY msL¨v abvZ¥K ev FYvZ¥K n‡Z cv‡i| RviY msL¨v KL‡bv KL‡bv k~b¨ n‡jI †hvRbx KL‡bvB k~b¨ nq bv| Avevi, RviY msL¨v fMœvsk n‡Z cv‡i wKš‘ †hvRbx memgqB c~Y© msL¨v| Gme Kvi‡YB RviY msL¨v I †hvRbx GK bq|
M.	mviwY †_‡K †`Lv hvq,
	e¨eüZ KI Gi †gvU AvqZb = 4 mL 
	KI Gi NbgvÎv = 0.5M
	KI Gi AvYweK fi = (39 + 127) gm = 166 gm = 1000 mL = 1 M KI Gi fi
	 1000 mL 1M KI Gi fi = 166 gm
	     4 mL 0.5 M KI Gi fi = 
		= 0.332gm
	 mviwY‡Z e¨eüZ KI Gi †gvU cwigvY = 0.332gm
N.	DÏxc‡K msNwUZ wewµqvi mgxKiYwU wbgœiƒc :
	Pb(NO3)2 + 2KI  2KNO3 + PbI2 (njy` Aat‡ÿc)
	myZivs, †h cv‡Î AwaK PbI2 Drcbœ n‡e †mB cv‡Îi `ªeY AwaK njy` n‡e| 
	mviwY †_‡K †`Lv hvq †h, PviwU cv‡Îi cÖ‡Z¨KwU‡Z 0.5M l mL KI `ªeY †bqv n‡q‡Q| wKš‘ cÖ_g, wØZxq, Z…Zxq, PZz_© cv‡Î h_vµ‡g lmL, 2mL, 3mL I 4mL 0.2M Pb(NO3)2 `ªeY †bqv n‡q‡Q|
	Pb(NO3)2 Gi AvYweK fi 
	= 208 + (14 + 16  3)  2 = 332
	KI  Gi AvYweK fi = (39 + 127) = 166
	 0.5 M l mL KI `ªe‡Y  KI  _v‡K =  MÖvg
		= 0.083 MÖvg
	1g cv‡Î,
	0.2M l mL Pb(NO3)2 `ªe‡Y  Pb(NO3)2  _v‡K 
		=  MÖvg
		= 0.0664 MÖvg
2q cv‡Î,
	0.2M 2mL Pb(NO3)2 `ªe‡Y  Pb(NO3)2  _v‡K 
		=  MÖvg
		= 0.1328 MÖvg
	3q cv‡Î,
	0.2M 3mL Pb(NO3)2 `ªe‡Y  Pb(NO3)2  _v‡K 
		=  MÖvg
		= 0.1992 MÖvg
	4_© cv‡Î,
	0.2M 4mL Pb(NO3)2 `ªe‡Y  Pb(NO3)2  _v‡K 
		=  MÖvg
		= 0.2656 MÖvg 
	†h‡nZz, PZz_© cv‡Î Pb(NO3)2 Gi cwigvY me‡P‡q †ewk| ZvB PZz_© cv‡Îi `ªeYwU AwaK njy` n‡e|



 cÖkœ -3  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI : 
	(i) 2SO2(g) + O2(g) 2SO3(g); H = 197kJ/mole;
	(ii) Zn + H2SO4 = ZnSO4 + H2
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	K.	gy`ªv avZz Kx?	1
L.	†gvg Gi `nb †Kvb ai‡bi cwieZ©bÑ e¨vL¨v Ki|	2
M.	DÏxc‡Ki (ii) bs wewµqvwU GKwU RviY-weRviY wewµqv e¨vL¨v Ki|	3		
N.	(i) bs wewµqvq jv-kv‡Zwjqv‡ii bxwZi cÖ‡qvM e¨vL¨v Ki|	4


  3bs cª‡kœi DËi  
K.	ch©vq mviwYi MÖæc 11 †Z Aew¯’Z †gŠj Zvgv (Cu), iæcv (Ag) I †mvbv (Au) †K gy`ªv avZz ejv nq| 
L.	†gv‡gi `n‡b †fŠZ I ivmvqwbK Dfq cwieZ©b msNwUZ nq|
	†gv‡gi cÖavb Dcv`vb wewfbœ nvB‡WªvKve©‡bi wgkªY| †gvg R¡vjv‡j Zvi wKQz Ask ïay †fŠZ cwieZ©‡bi gva¨‡g M‡j KwVb Ae¯’v †_‡K Zij Ae¯’vq iƒcvšÍwiZ nq Ges VvÊv n‡q cybivq KwVb Ae¯’vq cwiYZ nq| GKBmv‡_, †gv‡gi wKQz Ask Aw·‡R‡bi mv‡_ wewµqv K‡i Kve©b WvBA·vBW I Rjxq ev®ú ˆZwi K‡i| myZivs, †gv‡gi `n‡b †fŠZ Ges ivmvqwbK Dfq cwieZ©b msNwUZ nq| 
M.	DÏxc‡K (ii) bs wewµqvwU‡Z wewµqvmg~‡ni g‡a¨ B‡jKUª‡bi Av`vb-cÖ`vb I RviY msL¨vi n«vm-e„w× N‡U| Kv‡RB GwU GKwU RviY-weRviY wewµqv|
	GK ev GKvwaK wewµqK †_‡K bZzb †hŠM Drcbœ nIqvi mgq wewµqK we`¨gvb †gŠjmg~‡ni g‡a¨ B‡jKUªb Av`vb-cÖ`vb n‡j I wewµqK cigvYyi RviY msL¨vi n«vm e„w× NU‡j Zv‡K RviY-weRviY wewµqv e‡j|
	DÏxc‡Ki (ii) bs wewµqvq Zn Z_v avZe wRsK (`¯Ív) H2SO4 Gi mv‡_ wewµqv K‡i wRsK mvj‡dU I nvB‡Wªv‡Rb M¨vm Drcbœ nq| GwU GKwU RviY-weRviY wewµqv| RviY-weRviY wewµqvi `ywU AskÑ RviY I weRviY| 
			Zn + H2SO4  ZnSO4 + H2
	wewµqvq AvqwbK iƒc : 
			Zn + H+  Zn2+ + H2
	Dc‡ii wewµqvq wewµq‡K Zn-Gi RviY msL¨v k~b¨ (0) Ges Drcv`b ZnSO4 G Zn- Gi RviY msL¨v +2| A_©vr wewµqvq Zn `ywU B‡jKUªb AcmviY K‡i RvwiZ nq Ges ZnSO4-G cwiYZ nq| wewµqvi RviY Ask‡K wb‡gœi mgxKi‡Yi mvnv‡h¨ Dc¯’vcb Kiv nq| 
			Zn  2e Zn2+ 
	Avevi, wewµqK H2SO4  G OH Gi RviY msL¨v  +1 Ges Drcv‡` H Gi RviY msL¨v k~b¨ (0)| A_©vr wewµqvq H2SO4 `ywU B‡jKUªb MÖnY K‡i weRvwiZ nq Ges OH G cwiYZ nq| wewµqvi weRviY Ask‡K wb‡gœi mgxKi‡Yi mvnv‡h¨ Dc¯’vcb Kiv nq| 
			2H+ + 2e  H2
	wewµqvq H2SO4  `ywU B‡jKUªb MÖnY K‡i weRvwiZ nq Ges Zn †K RvwiZ K‡i| A_©vr RviY I weRviY GKBmv‡_ N‡U|


	AZGe, †`Lv hv‡”Q †h, DÏxc‡Ki (ii) bs wewµqvwU GKwU RviY-weRviY weµqv|
N.	(i) bs wewµqvwU n‡jvÑ
	2SO2 (g) + O2(g)  2SO3 ; H = 197/mole
	DfgyLx nIqvq G wewµqvi mvg¨ve¯’vq Drcv‡`i cwigvY jv kv‡Zwjqv‡ii bxwZ Øviv wbqwš¿Z nq| 
	jv kv‡Zwj‡q bxwZ Abyhvqx, DfgyLx wewµqvi mvg¨ve¯’vq wewµqvi †h‡Kv‡bv wbqvgK (ZvcgvÎv/Pvc/wewµq‡Ki NbgvÎv) cwieZ©b (n«vm/e„w×) Ki‡j wewµqvi mvg¨ve¯’v Ggbfv‡e cwieZ©b nq †hb wbqvgK cwieZ©‡bi djvdj cÖkwgZ nq| 
	DÏxc‡Ki (i) wewµqvq H Gi gvb FYvZ¥K| Kv‡RB GwU GKwU Zvc Drcv`x wewµqv|
	GB DfgyLx wewµqvwUi m¤§yLgyLx AskwU Zvc Drcv`x Ges wecixZ wewµqvwU Zvcnvix| GB wewµqvi mvg¨ve¯’vq ZvcgvÎv e„w× Ki‡j wewµqvi mvg¨ve¯’vq ZvcgvÎv e„w× Ki‡j wewµqvi mvg¨ve¯’v evg w`‡K AMÖmi n‡q wewµq‡Ki A_©vr SO2 I O2 cwigvY e„w× Ki‡e| A_©vr Zvcnvix wewµqv e„w×i gva¨‡g Zvc e„w×RwbZ djvdj cÖkwgZ Ki‡e| GKBfv‡e wewµqvi mvg¨e¯’vq ZvcgvÎv n«vm Ki‡j mvg¨ve¯’v Wvb w`‡K AMÖmi n‡e| A_©vr ZvcDrcv`x wewµqv e„w× cv‡e Ges Drcv` SO3 Gi cwigvY e„w× cv‡e| 
	(i) bs wewµqvq wewµqK wQj 3 AYy| wKš‘ Drcv` nq 2 AYy| A_©vr AYyi msL¨v n«vm cvq| d‡j GKB AvqZ‡b Pvc n«vm cvq| wewµqvi mvg¨ve¯’vq Pvc e„w× Ki‡j mvg¨ve¯’v Wvb w`‡K AMÖmi nq| A_©vr m¤§yLgyLx  wewµqv e„w×i gva¨‡g Pvc n«vm Ki‡e Ges Pvc e„w×RwbZ djvdj cÖkwgZ Ki‡e| wewµqvi mvg¨e¯’vq Pvc n«vm Ki‡j mvg¨ve¯’v evg w`‡K AMÖmi n‡q wewµq‡Ki SO2 I O2 Gi cwigvY e„w× Ki‡e| 
	AZGe, DcwiD³ Av‡jvPbv †_‡K (i) bs wewµqvq jv-kv‡Zwjqv‡ii bxwZi cÖ‡qvM e¨vL¨v Kiv hvq| 
cÖkœ-4  (i) NaOH(aq) + HCl(aq)  NaCl(aq) + H2O(l);
(ii)	2Mg(s) + O2(g) 2MgO(s);

(iii)	N2(g) + 3H2(g)   2NH3(g); H = 92 kJ.
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	K.	AvKwiK Kv‡K e‡j?	1
L.	wcucovi Kvg‡oi ÿZ¯’v‡b Pzb e¨envi Ki‡j †Kvb ai‡bi wewµqv N‡U? e¨vL¨v Ki|	2
M.	(i) I (ii) bs wewµqvi g‡a¨ †KvbwU wiW· wewµqv? e¨vL¨v Ki|	3
N.	DÏxc‡Ki †Kvb wewµqvq jv-kv‡Zwj‡qi bxwZ cÖ‡hvR¨? we‡kølY Ki|	4


  4bs cª‡kœi mgvavb  
K	†h mKj LwbR †_‡K jvfRbKfv‡e avZz wb®‹vkb Kiv hvq, Zv‡`i‡K AvKwiK e‡j|
L.	wcucovi Kvg‡oi ÿZ¯’v‡b Pzb e¨envi Ki‡j cÖkgb wewµqv N‡U|
	wcucovi Kvg‡oi ÿZ¯’v‡b wcucovi kixi †_‡K †h wel cÖ‡ek K‡i Zv‡Z A¤øxq Dcv`vb _v‡K| wcucovi Kvg‡oi R¡vjvhš¿Yv wbeviY Kivi Rb¨ ÿZ¯’v‡b Pzb ev K¨vjwmqvg A·vBW (CaO) e¨envi Kiv nq| Pzb GKwU ÿviag©x c`v_©, GwU A¤øxq Dcv`v‡bi mv‡_ cÖkgb wewµqv K‡i| 
M.	(i) I  (ii) bs G DwjøwLZ wewµqvØ‡qi g‡a¨ (ii) bs wewµqvwU GKwU wiW· wewµqv|
	wiW· k‡ãi A_© RviY-weRviY| RviY-weRviY wewµqv B‡jKUªb ¯’vbvšÍ‡ii gva¨‡g msNwUZ nq| `ywU wewµq‡Ki g‡a¨ RviY-weRviY wewµqv m¤úbœ n‡j wewµq‡Ki GKvwaK †gŠ‡ji g‡a¨ B‡jKUª‡bi Av`vb-cÖ`vb nq| Ab¨w`‡K B‡jKUª‡bi Av`vb cÖ`vb bv n‡j Zv‡K bb-wiW· wewµqv e‡j|
	(i) bs wewµqvwU GKwU cÖkgb wewµqv hv‡Z B‡jKUªb Av`vb cÖ`vb nq bv| G‡Z nvB‡Wªv‡K¬vwiK GwmW (HCl) I †mvwWqvg nvBWª·vBW (NaOH) Rjxq `ªe‡Y wewµqv K‡i †mvwWqvg †K¬vivBW (NaCl) I cvwb (H2O) Drcbœ K‡i|
	cÖK…Zc‡ÿ wewµqvq Gwm‡Wi nvB‡Wªv‡Rb Avqb (H+) I ÿv‡ii nvB‡Wªvw·j Avqb (OH) hy³ n‡q cvwb Drcbœ K‡i| †mvwWqvg †K¬vivBW Rjxq `ªe‡Y †mvwWqvg Avqb (Na+) I †K¬vivBW Avqb (Cl) wn‡m‡e _v‡K| Rjxq `ªe‡Y †mvwWqvg Avqb (Na+) I †K¬vivBW Avqb (Cl) wewµqvq AskMÖnY K‡i bv| 
	HCl(aq) + NaOH(aq)  Na+(aq) + Cl(aq) + H2O(l)
	A_ev, 
	H+(aq) + Cl(aq) + Na+(aq) + OH(aq)  Na+(aq) + Cl(aq) + H2O(l)
	H+(aq) + OH(aq)  H2O(l)
	G wewµqvq †Kv‡bv B‡jKUª‡bi ¯’vbvšÍi N‡U bv|
	Ab¨w`‡K, (ii) bs wewµqvwU  2Mg + O2  2MgO(l)
	2Mg  4e  2Mg2+ 
	O2 + 4e  O 
	A_ev, 2Mg   4e + O2 + 4e  2Mg2+O2
	†`Lv hv‡”Q †h, G wewµqvq B‡jKUªb ¯’vbvšÍi N‡U| 
	AZGe, DcwiD³ e¨vL¨v I mgxKiYmg~n †_‡K GUv ¯úófv‡e cÖZxqgvb nq †h, (i) bs I (ii) bs wewµqvi g‡a¨ (ii) bs wewµqvwU wiW· wewµqv|
N.	DÏxc‡K D‡jøwLZ (ii) bs wewµqvwUi †ÿ‡Î jv-kv‡Zwj‡qi bxwZ cÖ‡hvR¨|

[bookmark: _MON_1494752620]	DÏxc‡Ki (iii) bs ivmvqwbK wewµqvwU n‡jv N2(g) + 3H2(g)  2NH3(g); H =  92kJ; GwU DfgyLx wewµqv| 
	jv-kv‡Zwj‡qi bxwZ Abymv‡i, DfgyLx wewµqvi mvg¨ve¯’vq †h †Kv‡bv GKwU wbqvgK (ZvcgvÎv/Pvc/wewµq‡Ki NbgvÎv) cwieZ©b (n«vm/e„w×) Ki‡j wewµqvi mvg¨ve¯’v Ggbfv‡e cwieZ©b nq †hb wbqvg‡Ki cwieZ©‡bi djvdj cÖkwgZ nq|
	DÏxc‡Ki DfgyLx wewµqvwUi m¤§yLgyLx AskwU Zvc Drcv`x Ges wecixZ wewµqvwU Zvcnvix| GB wewµqvi mvg¨ve¯’vq ZvcgvÎv e„w× Ki‡j wewµqvi mvg¨ve¯’v evgw`‡K AMÖmi n‡q wewµq‡Ki A_©vr N2 I H2 Gi cwigvY e„w× Ki‡e Ges Drcv‡`i A_©vr A¨v‡gvwbqvi (NH3) cwigvY n«vm Ki‡e| A_©vr, Zvcnvix wewµqvi nvi e„w×i gva¨‡g Zvc e„w×RwbZ djvdj cÖkwgZ Ki‡e|
	Avevi, wewµqvwUi Drcv‡` wewµq‡Ki Zzjbvq AYyi msL¨v n«vm cvq| d‡j, GKB AvqZ‡b Pvc n«vm cvq| wewµqvi mvg¨ve¯’vq Pvc e„w× Ki‡j mv‡g¨i Ae¯’vb Wvbw`‡K AMÖmi nq| A_©vr, m¤§yLgyLx wewµqv e„w×i gva¨‡g Pvc n«vm Ki‡e Ges Pvc e„w×RwbZ djvdj cÖkwgZ Ki‡e| d‡j A¨v‡gvwbqvi (NH3) Drcv`b e„w× cv‡e| 
cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :

Zn + H2SO4    ZnSO4 + H2.
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	K.	mgvYyKiY wewµqv Kv‡K e‡j?	1
L.	DfgyLx wewµqv ej‡Z Kx †evS?	2
M.	Drcv` †hŠMwU‡Z mvjdv‡ii RviY msL¨v wbY©q Ki|	3
N.	DÏxc‡K DwjøwLZ wewµqvwU‡Z RviY-weRviY hyMcr N‡U we‡kølY Ki|	4


 5bs cª‡kœi DËi 
K.	†Kv‡bv ivmvqwbK wewµqvq †hŠ‡Mi cigvYymg~‡ni cybwe©b¨v‡mi gva¨‡g GKwU mgvby †_‡K Aci mgvby Drcbœ n‡j Zv‡K mgvbyKiY wewµqv e‡j|
L.	†h wewµqvq wewµqK c`v_©mg~n wewµqv K‡i Drcv‡` cwiYZ nq, GKB mv‡_ Drcbœ c`v_©mg~n †f‡O cybivq wewµq‡K cwiYZ nq, Zv‡K DfgyLx wewµqv e‡j|
	DfgyLx wewµqvq GKB mv‡_ `ywU wewµqv Pjgvb _v‡K| GKwU wewµqvq wewµqKmg~n wewµqv K‡i Drcv‡` cwiYZ nq, G‡K m¤§yLgyLx wewµqv e‡j| AciwU‡Z wewµqvq Drcbœ c`v_©mg~n wewµqv K‡i wewµq‡K cwiYZ nq, G‡K wecixZgyLx wewµqv e‡j| DfgyLx wewµqvi †ÿ‡Î wewµqK I Drcv‡`i g‡a¨ DfgyLx Zxi wP‎ý (L) e¨envi K‡i wewµqvi mgxKiY Dc¯’vcb Kiv nq|
M.	Drcv` †hŠMwU n‡jv wRsK mvj‡dU ZnSO4| G‡Z mvjdv‡ii RviY msL¨v cwieZ©bkxj| †hŠM MV‡bi mgq †Kv‡bv †gŠj hZ msL¨K B‡jKUªb eR©b K‡i abvZ¥K Avqb Drcbœ K‡i A_ev hZ msL¨K B‡jKUªb MÖnY K‡i FYvZ¥K Avqb Drcbœ K‡i Zv‡K †gŠ‡ji RviY msL¨v e‡j|
	awi, mvjdv‡ii RviY msL¨v = x
		wRs‡Ki RviY msL¨v = +2
		Aw·‡R‡bi RviY msL¨v = 2
	wbi‡cÿ †hŠ‡M cigvYymg~‡ni †gvU RviY msL¨v k~b¨ nq|
	A_©vr ZnSO4-G,
		2(+2) + x + 4(2) = 0
	ev, 4 + x  8 = 0
	ev, x  4 = 0
		 x = + 4
	 Drcv` †hŠM ZnSO4- G mvjdv‡ii RviYmsL¨v + 4|
N.	m„Rbkxj 4(N) bs DËi `ªóe¨|
cÖkœ-6   Zn + H2SO4  ZnSO4 + H2
	[image: ]
	K.	gwiPv Kx?	1
L.	wbtmiY ej‡Z Kx eyS?	2
M.	Drcv` †hŠMwU‡Z mvjdv‡ii RviY msL¨v wbY©q Ki|	3
N.	DÏxc‡Ki wewµqv‡Z RviY-weRviY hyMcr N‡UÑwe‡kølY Ki|	4


  6bs cª‡kœi mgvavb  
K	weï× †jvnv Rjxqev‡®úi Dcw¯’wZ‡Z evqyi Aw·‡R‡bi mv‡_ ivmvqwbK wewµqvi gva¨‡g †jvnvi A·vBW bvgK †h c`v‡_© cwiYZ nq, Zv‡K gwiPv e‡j|
L.	miæ wQ`ªc‡_ †Kv‡bv AYymg~‡ni D”PPvc †_‡K wbgœPvc AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j|
	GKwU cvKv KuvVvj N‡ii GKwU K‡ÿ †i‡L w`‡j Zvi MÜ KuvVv‡ji Z¡‡Ki wQ`ªc‡_ †ei n‡q wewfbœ K‡ÿ Qwo‡q c‡o| Z¡‡Ki wQ`ªc‡_ MÜ †ei n‡q Avmv‡K e‡j wbtmiY| wbtmiY e¯‘i fi Ges Nb‡Z¡i Dci wbf©ikxj|
M.	DÏxc‡Ki Drcv` †hŠMwU n‡jv ZnSO4 Z_v wRsK mvj‡dU|
	†hŠM MV‡bi mgq †Kv‡bv †gŠj hZ msL¨K B‡jKUªb eR©b K‡i abvZ¥K Avqb Drcbœ K‡i A_ev hZ msL¨K B‡jKUªb MÖnY K‡i FYvZ¥K Avqb Drcbœ K‡i Zv‡K †gŠ‡ji RviY msL¨v e‡j|
	ZnSO4-G S-Gi RviY msL¨v = x
	wRsK (Zn)-Gi RviY msL¨v = + 2 Ges
	Aw·‡Rb (O)-Gi RviY msL¨v=  2
	∵ ZnSO4 wbi‡cÿ AYy, AZGe cigvYymg~‡ni †gvU RviY msL¨v k~Y¨ nq|
	myZivs, (+2) + x + (2)  4 = 0
		ev, x  6 = 0
		∴ x = + 6
	DÏxc‡Ki Drcv` ZnSO4 †hŠMwU‡Z mvjdv‡ii RviY msL¨v + 6|
N.	m„Rbkxj cÖkœ 4 (M) bs DËi †`L| 



cÖkœ -7  (i) 2FeCl2 + SnCl4  2FeCl3 + SnCl2
		   (ii) 2Na + Cl2  2NaCl
	[image: ]
	K.	cÖwZ¯’vcb wewµqv Kx? 	1
L. 	†evi cigvYy g‡W‡ji 2wU mxgve×Zv wjL|	2
M.	(ii) bs wewµqvwU‡Z †KvbwU RviK I weRviK wPwýZ Ki|	3
N. 	(i) bs wewµqvwU‡Z RviY I weRviY GKB mv‡_ msNwUZ nq e¨vL¨v Ki|	4


  7bs cª‡kœi DËi  
K.	†Kv‡bv †hŠ‡Mi GKwU †gŠj ev †hŠMg~jK‡K Aci †Kv‡bv †gŠj ev †hŠMg~jK Øviv cÖwZ¯’vcb K‡i bZzb †hŠM Drcbœ Kivi cÖwµqvi bvg cÖwZ¯’vcb wewµqv| 
L.	†evi cigvYy g‡W‡ji 2wU mxgve×Zv n‡jv :
	1.	†evi cigvYy g‡Wj nvB‡Wªv‡Rb I nvB‡Wªv‡Rb m`„k GK B‡jKUªbwewkó Avqb ev Avqbmg~‡ni eY©vwj e¨vL¨v Ki‡Z cvi‡jI GKvwaK B‡jKUªbwewkó cigvYymg~‡ni eY©vwj e¨vL¨v Ki‡Z cv‡i bv| 
	2.	GK kw³¯Íi n‡Z Aci kw³¯Í‡i B‡jKUª‡bi ¯’vbvšÍi NU‡j, †evi cigvYy g‡Wj Abymv‡i eY©vwj‡Z GKwU K‡i †iLv m„wó nIqvi K_v| wKš‘ nvB‡Wªv‡Rb I Ab¨vb¨ cigvYymg~‡ni Avq‡bi †iLv-eY©vwj AwaKZi m~² hš¿ Øviv cixÿY Ki‡j †`Lv hvq, cÖwZwU †iLv K‡qKwU m~² †iLvq wef³ _v‡K| 
M.	DÏxc‡Ki (ii) bs wewµqvwU n‡jv :
	2Na + Cl2  NaCl
	wewµqvq Na cigvYy B‡jKUªb Z¨vM K‡i Na+ Avq‡b cwiYZ nq| 
	Na  e  Na+
	ev, 2Na  2e  2Na+
	†mB Z¨vMK…Z B‡jKUªb †K¬vwib M¨vm MÖnY K‡i Cl Avq‡b cwiYZ nq| 
	Cl2 + 2e  2Cl
	GLv‡b Na RvwiZ nq Ges Cl2 RviK| 
	Ab¨w`‡K Cl2 weRvwiZ nq Ges G‡ÿ‡Î Na weRviK| 
N.	DÏxc‡Ki (i) bs wewµqvwU n‡jv :
	2FeCl2 + SnCl4  2FeCl3 + SnCl2
	cÖ`Ë wewµqvq ÷vbvm Avqb `ywU B‡jKUªb Z¨vM K‡i ÷vwbK Avq‡b cwiYZ nq| 
	Sn2+  2e  Sn4+
	Ab¨w`‡K Fe3+ Avqb GKwU B‡jKUªb MÖnY K‡i Fe2+ Avq‡b cwiYZ nq| 
	Fe3+ + e  Fe2+
	A_©vr `ywU Fe3+ Avqb `ywU B‡jKUªb MÖnY K‡i `ywU Fe2+ Avq‡b cwiYZ nq| 
	2Fe3+ + 2e  2Fe2+ 
	÷vbvm Avqb KZ…©K Z¨vMK…Z B‡jKUªb `ywU †dwiK Avqb MÖnY K‡i| GLv‡b ÷vbvm Avqb RvwiZ nq Ges G‡ÿ‡Î †dwiK Avqb RviK| Aciw`‡K, †dwiK Avqb weRvwiZ nq Ges ÷vbvm Avqb weRviK| 


	Dc‡ii Av‡jvPbv †_‡K ejv hvq †h, RviY-weRviY wewµqv GKB mv‡_ msNwUZ nq| 

cÖkœ -8  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
PviwU †U÷wUDe ev ¯^”Q Kv‡Pi Møvm bvI Ges G¸‡jv‡K 1, 2, 3 I 4 b¤^i w`‡q wPw‎ýZ Ki| cÖwZwU †U÷wUD‡e mgcwigvY AvbygvwbK 0.5/1 wg.MÖvg †mvwWqvg Kv‡e©v‡bU (Na2CO3) A_ev KvcoKvPv †mvWv bvI| AZtci 1 I 2 b¤^i †U÷wUD‡e ¯^vfvweK cvwb Ges 3 I 4 b¤^i †U÷wUD‡e Mig cvwb †hvM K‡i 2 I 4 b¤^‡i †U÷wUD‡e 1 wg.MÖvg †jeyi im A_ev wf‡bMvi wgwkªZ K‡i wbgœwjwLZ cwieZ©bmg~n ch©‡eÿY Ki|


	[image: ]
	K.	Zvc-Drcv`x wewµqv ej‡Z Kx †evS?	1
L.	†cvKvi Kvg‡oi R¡vjvhš¿Yv wbevi‡Y Pzb e¨envi Ki‡j Dckg nq †Kb?	 2
M.	2 I 4 b¤^i †U÷wUD‡ei †KvbwU‡Z †ewk cwigv‡Y M¨vm wbM©Z nq Ges †Kb? e¨vL¨v Ki|	3
N.	wf‡bMv‡ii cwie‡Z© weï× A¨vwmwUK GwmW e¨envi Ki‡j Kx NU‡e we‡kølY Ki|	4


  8bs cª‡kœi DËi  
K.	†h wewµqvq wewµqK †_‡K Drcv` Drcbœ nIqvi mgq Zvckw³ Drcbœ nq Zv‡K Zvc-Drcv`x wewµqv e‡j| 
L.	†cvKvi Kvg‡oi ÿZ¯’v‡b †cvKvi kixi †_‡K †h wel cÖ‡ek K‡i Zv‡Z A¤øxq Dcv`vb _v‡K| gvbyl †cvKvi Kvg‡oi R¡vjvhš¿Yv wbeviY Kivi Rb¨ ÿZ¯’v‡b Pzb e¨envi K‡i| Pzb ÿviagx© c`v_©| GwU A¤øxq Dcv`v‡bi mv‡_ cÖkgb wewµqv K‡i|  
M.	wP‡Îi 2 I 4bs †U÷wUD‡e msNwUZ ivmvqwbK wewµqvwU wbgœiƒ‡c cÖKvk Kiv hvq :
	Na2CO3 + CH3COOH  CH3COONa + CO2 + H2O
		†jeyi im/wf‡bMvi 
	DwjøwLZ †U÷wUDe `ywU †_‡K D™¢~Z ey`ey` ch©‡eÿY K‡i †`Lv hvq †h GKwU wbw`©ó mg‡q (1 ev 5 wgwbU) †U÷wUDeØ‡q mgcwigvY CO2 M¨vm wbM©Z nq bv| G‡ÿ‡Î 4bs †U÷wUD‡e wbM©Z M¨v‡mi cwigvY GKB mg‡q 2bs †U÷wUD‡e †_‡K wbM©Z M¨v‡mi cwigv‡Yi †P‡q †ewk| Gi KviY n‡jv, 4bs †U÷wUDewU‡Z VvÊv cvwbi cwie‡Z© Mig cvwb †`qv n‡qwQj| G‡Z `ªe‡Yi ZvcgvÎv e„w× cvq| Avi ZvcgvÎv e„w× †c‡j wewµqK AYymg~‡ni g‡a¨ msNl© e„w× cvq| A_©vr ZvcgvÎv e„w×i Kvi‡Y wewµqvi nvi e„w× cvq| d‡j Drcv‡`i cwigvY e„w× cvq| ZvB CO2 M¨vm †ewk cwigv‡Y wbM©Z nq|  
	AZGe, 4 b¤^i †U÷wUD‡e †ewk M¨vm wbM©Z n‡e|
N.	wf‡bMv‡ii cwie‡Z© wewµqK wn‡m‡e weï× A¨vwmwUK GwmW e¨envi Ki‡j wewµqvi nvi e„w× cv‡e|
	wf‡bMvi n‡jv A¨vwmwUK Gwm‡Wi 6 - 10% Rjxq `ªeY|  wf‡bMv‡ii †P‡q weï× A¨vwmwUK Gwm‡Wi NbgvÎv †ewk| Avi wewµqvi nvi wewµq‡Ki NbgvÎvi Ici wbf©ikxj| ZvB weï× A¨vwmwUK Gwm‡Wi NbgvÎv †ewk nIqvi d‡j Na2CO3 AYyi mv‡_ weï× CH3COOH AYyi msN‡l©i cwigvY A‡bK e„w× cv‡e| 
	ZvB Drcbœ CO2 M¨v‡mi cwigvY A‡bK e„w× cv‡e Ges †U÷wUDe †_‡K ey`ey` AvKv‡i M¨vm wbM©Z n‡e|


cÖkœ -9  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
NUbv -1.	GKwU Kv‡Pi weKv‡i K‡qK LÊ eid wb‡q Zv‡Z Zvc cÖ‡qvM Kiv n‡jv|
NUbv -2.	GKwU †gvgevwZ R¡vwj‡q ivLv n‡jv| †gv‡gi wKQy MwjZ Ask VvÊv n‡q R‡g KwVb Ae¯’vq cwiYZ n‡jv| GB cÖvß †gv‡gi fi †gvgevwZi fi A‡cÿv Kg|
	[image: ]
	K.	†gv‡gi cÖavb Dcv`vb Kx?	1
L.	ivmvqwbK cwieZ©‡b wewµq‡Ki kZKiv mshywZi cwieZ©b N‡U †Kb?	2
M.	1bs NUbvwU †Kvb ai‡bi cwieZ©‡bi? e¨vL¨v Ki|	3
N.	2bs NUbvq †gv‡gi fi n«v‡mi KviY hyw³mn e¨vL¨v Ki|	4


  9bs cª‡kœi DËi  
K.	†gv‡gi cÖavb Dcv`vb wewfbœ nvB‡WªvKve©‡bi wgkªY|
L.	ivmvqwbK cwieZ©‡bi †ÿ‡Î GK ev GKvwaK wewµqK wewµqv K‡i bZzb c`v‡_©i m„wó nq e‡j Zv‡`i kZKiv mshywZi cwieZ©b N‡U|
	†h‡nZz ivmvqwbK cwieZ©‡b bZzb c`v‡_©i m„wó nq, ZvB bZzb c`v‡_©i AvYweK ms‡KZ wewµqK †_‡K wfbœ n‡e| myZivs, ivmvqwbK cwieZ©‡b wewµq‡Ki kZKiv mshywZi cwieZ©b nq|
M.	1bs NUbvwU †fŠZ cwieZ©b|
	†Kv‡bv c`v‡_©i kZKiv mshywZi cwieZ©b bv n‡j †h cwieZ©b nq Zv‡K †fŠZ cwieZ©b e‡j|
	eid‡K Zvc w`‡j Zv M‡j cvwb‡Z cwiYZ nq| GB cvwb DËß n‡Z _vK‡j 100C ZvcgvÎvq ev‡®ú cwiYZ nq|
	DÏxc‡K ïiæ‡Z cv‡Î eid _v‡K| GB ei‡d Zvc cÖ‡qv‡Mi d‡j Zv cvwb‡Z cwiYZ nq| Zvc cÖ‡qvM Ki‡Z _vK‡j GB cvwb 100C ZvcgvÎvq Rjxq ev‡®ú cwiYZ nq| ZvB wKQy mgq ci †`Lv †Mj weKv‡i wKQy †bB| GLv‡b msNwUZ cwieZ©bwU wbgœiƒc-
	H2O(s) J H2O(l) J H2O(g)
	†h‡nZz GLv‡b kZKiv mshywZi †Kv‡bv cwieZ©b n‡”Q bv| myZivs, GwU †fŠZ cwieZ©b|
N.	2bs NUbvq †gv‡gi fi n«v‡mi KviY n‡jv ivmvqwbK wewµqv I ivmvqwbK cwieZ©b|
	†Kv‡bv c`v_© †_‡K wfbœ mshywZi c`v_© Drcv`‡bi cÖwµqv‡K ivmvqwbK cwieZ©b e‡j|
	†gvgevwZ R¡vjv‡j †h Zvc Drcbœ nq Zv‡Z †gvgevwZi †gvg M‡j wb‡P co‡Z _v‡K Ges c‡i VvÊv n‡q KwV‡b cwiYZ nq| Avevi wKQyUv †gvg Aw·‡R‡bi mv‡_ wewµqv K‡i|
	Kve©b WvBA·vBW I Rjxq ev®ú Drcbœ nq| G wewµqvq Zvc Drcbœ nq|
	CxHy +  O2  xCO2 +  H2O + kw³
	GB Drcbœ Zvckw³ wewµqv¯’‡ji †gvg‡K Mwj‡q Zi‡j cwiYZ K‡i| GB Zij †gvg wb‡P c‡o Avevi kxZj n‡q KwV‡b cwiYZ nq|
	aiv hvK, †gvgevwZi †gv‡gi fi wQj x Ges 2 NÈv c‡i cÖvß †gv‡gi fi wQj y| Aek¨B x Gi gvb y Gi gvb A‡cÿv e„nËi n‡e| KviY wKQyUv †gv‡gi ivmvqwbK cwieZ©b n‡q CO2 I H2O(g) Drcbœ n‡q‡Q|
	awi,  x  y = a
	myZivs, ejv †h‡Z cv‡i a cwigvY †gv‡gi ivmvqwbK cwieZ©b N‡U‡Q e‡jB †gv‡gi fi n«vm †c‡q‡Q|

cÖkœ -10  wb‡Pi wewµqv `ywU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
i.	Zn + CuSO4 = ZnSO4 + Cu
ii.	Fe + H2SO4 = FeSO4 + H2
	[image: ]
	K.	Zvcnvix wewµqv Kx?	1
L.	H Gi Zvrch© Kx?	2
M.	DÏxc‡Ki wewµqv `ywUi wecixZ wewµqv m¤¢e wKbv e¨vL¨v Ki|	3
N.	(i) I (ii) bs wewµqv‡Z RviY I weRviY GKB mv‡_  N‡U‡Qwe‡kølY Ki|	4


  10bs cª‡kœi DËi  
K.	†h wewµqv‡Z Zvc †kvwlZ nq Zv‡K Zvcnvix wewµqv e‡j|
L.	H Gi Zvrch©© n‡jv GwU w`‡q ivmvqwbK wewµqvq Zv‡ci cwieZ©b Rvbv hvq|
	mvaviYZ Drcv‡`i Zvc †_‡K wewµq‡Ki Zvc we‡qvM K‡i H wnmve Kiv nq| GRb¨ Zvc Drcv`x wewµqvq H FYvZ¥K Ges Zvcnvix wewµqvq H abvZ¥K nq|
M.	DÏxc‡Ki wewµqv `ywU n‡jv :
i.	Zn + CuSO4 = ZnSO4 + Cu
ii.	Fe + H2SO4 = FeSO4 + H2
	mwµqZv †kªwY‡Z Cu Gi Dc‡i wRs‡Ki Ae¯’vb| ZvB Zn, Cu A‡cÿv kw³kvjx weRviK| GRb¨ (i) bs wewµqvq Zn, Cu Gi †hŠM †_‡K Cu-†K cÖwZ¯’vcb Ki‡Z cv‡i| wKš‘ wecixZfv‡e  Zn, Cu Gi †hŠM †_‡K wRsK‡K AcmviY Ki‡Z cv‡i bv|
	Cu + ZnSO4 = No reaction
	Avevi, mwµqZv †kªwY‡Z H Gi Dc‡i Fe Gi Ae¯’vb| ZvB Fe, H A‡cÿv kw³kvjx weRviK| (ii) bs wewµqvq H Gi †hŠM †_‡K H-†K Fe Øviv cÖwZ¯’vcb Kiv †M‡jI wecixZfv‡e Fe-Gi †hŠM †_‡K Fe-†K H Øviv cÖwZ¯’vcb m¤¢e bq| GRb¨, i I ii bs wewµqvi wecixZ wewµqv m¤¢e bq|
N.	(i) bs wewµqv n‡jv :
	Zn + CuSO4 = ZnSO4 + Cu...... (ii)
ev,	Zn + Cu2+ + SO42- = Zn2+ + SO42- + Cu
ev,	Zn + Cu2+ = Zn2+ + Cu...... (iii)
GLb, Zn - 2e = Zn2+ (RviY)...... (iv)
	Cu2+ + 2e = Cu(weRviY)...... (v)
(iv) I (v) bs †hvM Ki‡j (iii) Z_v (ii) bs mgxKiYwU cvIqv hvq| A_©vr GLv‡b RviY-weRviY GKB mv‡_ N‡U‡Q| Avevi, (ii) bs wewµqvwU n‡jv :
	Fe + H2SO4 = FeSO4 + H2...... (ii)
ev,	Fe + 2H+ + SO42- = Fe2+ + SO42- + H2
ev,	Fe + 2H+ = Fe2+ + H2...... (vi)
GLb, Fe  2e = Fe2+ (RviY)...... (vii)
	2H+ + 2e = 2H2(weRviY)...... (viii)
(vii) I (viii) bs mgxKiY `ywU †hvM Ki‡j (vi) bs mgxKiY Z_v (ii) bs mgxKiYwU cvIqv hvq| A_©vr GLv‡b RviY-weRviY GKB mv‡_ N‡U‡Q|
B‡jKUªb Z¨vM n‡jv RviY Ges B‡jKUªb MÖnY n‡jv weRviY| GB `yB cÖwµqv DÏxc‡Ki wewµqvØ‡q GKmv‡_ N‡U‡Q| A_©vr Dfq wewµqv‡Z RviY-weRviY GKB mv‡_ N‡U‡Q|
cÖkœ -11  wb‡Pi wewµqvØq jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
i.	NaOH +  HCl  NaCl + H2O
ii.	Zn +  CuSO4  ZnSO4 + Cu
	[image: ]
	K.	RviY msL¨v Kx?	1
L.	†iW· I bb-†iW· wewµqv ej‡Z Kx †evS?	2
M.	DÏxc‡Ki †Kvb wewµqvq B‡jKUª‡bi ¯’vbvšÍi N‡Uwb e¨vL¨v Ki|	3
N.	DÏxc‡Ki GKwU wewµqvq B‡jKUª‡bi ¯’vbvšÍi N‡U‡Q e¨vL¨v Ki|	4


  11bs cª‡kœi DËi  
K.	†hŠM MV‡bi mgq †Kv‡bv †gŠj hZ msL¨K B‡jKUªb eR©b K‡i abvZ¥K Avqb Drcbœ K‡i A_ev hZ msL¨K B‡jKUªb MÖnY K‡i FYvZ¥K Avqb Drcbœ K‡i Zv‡K †gŠ‡ji RviY msL¨v e‡j|
L.	†iW· wewµqv : GK ev GKvwaK wewµqK †_‡K bZzb †hŠM Drcbœ nIqvi mgq wewµq‡K we`¨gvb †gŠjmg~‡ni g‡a¨ B‡jKUªb Av`vb-cÖ`vb n‡j, Zv‡K †iW· wewµqv e‡j| †hgb :
	Na + Cl2  NaCl.
	bb-†iW· wewµqv : GK ev GKvwaK wewµqK †_‡K bZzb †hŠM Drcbœ nIqvi mgq wewµq‡K we`¨gvb †gŠjmg~‡ni g‡a¨ B‡jKUªb Av`vb-cÖ`vb bv n‡j, Zv‡K bb †iW· wewµqv e‡j| †hgb :
	CaO + CO2  CaCO3
M.	DÏxc‡Ki (i)bs wewµqvq B‡jKUªb ¯’vbvšÍi N‡Uwb|
	(i) bs wewµqvwU n‡jv : NaOH + HCl  NaCl + H2O G wewµqvq B‡jKUª‡bi ¯’vbvšÍi N‡Uwb| KviY D³ wewµqvi wewµq‡K †mvwWqv‡gi mwµq †hvRbx +1 Ges Drcv‡` †mvwWqv‡gi mwµq †hvRbx +1|
	wewµq‡K nvB‡Wªv‡R‡bi mwµq †hvRbx +1 Ges Drcv‡`I +1|
	Avevi, wewµq‡K nvB‡Wªv·vBW I †K¬vwi‡bi mwµq †hvRbx-1 Ges Drcv‡` nvB‡Wªv·vBW I †K¬vwi‡bi mwµq †hvRbx-1| myZivs wewµqvq B‡jKUª‡bi ¯’vbvšÍi N‡Uwb| ZvQvov wewµqvwU cÖkgb wewµqv| G‡Z ÿvi (NaOH) I GwmW (HCl) Gi wewµqvq jeY (NaCl) I cvwb (H2O) Drcbœ n‡q‡Q| cÖkgb wewµqv GKwU bb‡iW· wewµqv| †hme wewµqvq B‡jKUªb Av`vb cÖ`vb ev ¯’vbvšÍi nq †m¸‡jv‡K †iW· wewµqv e‡j| †h‡nZz (ii) bs wewµqv †iW· wewµqv bq, myyZivs GB wewµqvq †Kv‡bv B‡jKUª‡bi Av`vb-cÖ`vb N‡Uwb|
N.	DÏxc‡Ki (ii) bs wewµqvq B‡jKUª‡bi Av`vb-cÖ`vb N‡U‡Q| G wewµqvq wRsK Kcvi mvj‡dU Gi mv‡_ wewµqv K‡i Kcvi Ges wRsK mvj‡dU Drcbœ K‡i| 
	Zn + CuSO4  ZnSO4 + Cu
	CuSO4  Cu2+ + SO
	ZnSO4  Zn2+ + SO
	Zn  2e  Zn2+  [B‡jKUªb `vb ev RviY]
	Cu2+  + 2e  Cu  [B‡jKUªb MÖnY ev weRviY]
	D³ wewµqvq Zn cigvYy `ywU B‡jKUªb †Q‡o w`‡q RvwiZ n‡q‡Q| Avevi Kcvi Avqb `ywU B‡jKUªb MÖnY K‡i weRvwiZ n‡q‡Q| wewµqvq Zn-Gi `vbK…Z B‡jKUªb Kcvi Avqb MÖnY K‡i Cu cigvYy‡Z cwiYZ nq| Gfv‡e cigvYy ev Avqbmg~‡ni g‡a¨ B‡jKUª‡bi ¯’vbvšÍi N‡U| 
	myZivs, (ii)  bs wewµqvwU‡Z B‡jKUª‡bi ¯’vbvšÍi N‡U‡Q|

cÖkœ -12  wb‡Pi wewµqv `ywU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :

i.	PCl5(l) PCl3(l) + Cl2(g)

ii.	3Fe(s) + 2O2(g)  Fe3O4(s)
	[image: ]
	K.	Aat‡ÿc Kx?	1
L.	cÖkgb wewµqv GKwU bb †iW· wewµqv e¨vL¨v Ki|	2
M.	(i) bs wewµqvwUi Ici Pv‡ci cÖfve e¨vL¨v Ki|	3
N.	(i) I (ii) bs wewµqvi cÖK…wZ we‡kølY Ki|	4


  12bs cª‡kœi DËi  
K.	ivmvqwbK wewµqvq Drcbœ †hŠM `ªve‡K `ªexf‚Z bv n‡q KwVb c`v_© wn‡m‡e Rgv n‡j Zv‡K Aat‡ÿc e‡j|
L.	cÖkgb wewµqvq B‡jKUª‡bi Av`vb-cÖ`vb N‡U bv| ZvB  GwU bb-†iW· wewµqv| GwmW I ÿviK wewµqv K‡i jeY I cvwb Drcbœ Ki‡j Zv‡K cÖkgb wewµqv e‡j|
	    HCl + NaOH = NaCl + H2O
		ev, H+ + Cl- + Na+ + OH- = Na+ + Cl- + H2O
		ev, H+ + OH- = H2O.
	GLv‡b B‡jKUª‡bi Av`vb-cÖ`vb N‡U bv| 
	myZivs, cÖkgb wewµqv GKwU bb-†iW· wewµqv|
M.	(i) bs wewµqvwU n‡jv :

	PCl5(l)  PCl3(l) + Cl2(g)
	mgxKiYwU‡Z, wewµqK Zij c`v_© Ges Drcv‡`i GKwU Zij I Ab¨wU M¨vm| †h‡nZz Zi‡ji Ici Pv‡ci †Kv‡bv cÖfve †bB; ZvB ïay Drcv` †K¬vwib M¨v‡mi Ici Pv‡ci cÖfve wbf©i Ki‡e| wewµq‡K Cl5, wKš‘ Drcv‡` Cl2 nIqv‡Z GKB AvqZ‡b †K¬vwi‡bi Pvc K‡g| wewµqvwUi mvg¨ve¯’vq Pvc Kgv‡j wewµqvwUi mvg¨ve¯’v mvg‡bi w`‡K AMÖmi n‡q Pvc n«v‡mi cÖfve‡K cÖkwgZ Ki‡e| myZivs, Pvc n«vm Ki‡j PCl5 Gi we‡hvRb e„w× cv‡e|
N.	(i) bs mgxKiYwU n‡Z cvB, P+5Cl5-1 = P+3Cl3-1 + Cl02 
		P+5 + 5Cl- = P3+ + 3Cl- + Cl02
	ev,	P+5 + 2Cl- = P3+  + Cl02
		P5+ + 2e = P3+ (weRviY)
		2Cl - 2e = Cl2 (RviY)
	myZivs PCl5 = PCl3 + Cl2 GKwU †iW· wewµqv|
	Avevi (ii) bs mgxKiYwU n‡Z cvB, 3Fe + 2O2 = Fe3O4 
		3Fe + 2O2 = FeO, Fe2O3 A_©vr
		Fe  2e = Fe2+ Ges 2Fe - 3e = Fe3+ (RviY)
		O2 + 4e = 2O2 (weRviY)
		myZivs Fe  2e = Fe2+
		2Fe  6e = 2Fe3+
 Ges 2O2 + 8e = 4O2-
		3Fe + 2O2 = FeO.Fe2O3 RviY-weRviY wewµqv
myZivs, (ii) bs wewµqvwU †iW· wewµqv|
AZGe, (i) I (ii) bs †iW· wewµqv, Giv bb-†iW· wewµqv bq|

cÖkœ -13  wb‡Pi wewµqvØq jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
1. 	FeCl3 + SnCl2  FeCl2 + SnCl4
2.	2Na + Cl2  2NaCl
	[image: ]
	K.	weRviY Kx?	1
L.	CaO + CO2 = CaCO3 wewµqvwU †Kvb †kªwYi? e¨vL¨v Ki|	2
M.	1bs wewµqvi B‡jKUªwbK mgxKiY †`LvI|	 3
N.	2bs wewµqvq RviY-weRviY hyMcr N‡U- B‡jKUªbxq aviYv Abymv‡i we‡k­lY Ki|	 4


  13bs cª‡kœi DËi  
K.	RviY-weRviY wewµqvi mgq wewµqK KZ…©K B‡jKUªb MÖnY cÖwµqv‡K weRviY e‡j| 
L.	CaO + CO2 = CaCO3  GKwU ms‡hvRb wewµqv| `yB ev Z‡ZvwaK †hŠM ev †gŠj hy³ n‡q bZzb †hŠM Drcbœ nIqvi cÖwµqvi bvg ms‡hvRb wewµqv| ZvB cÖ`Ë wewµqvwU ms‡hvRb wewµqv, KviY GLv‡b CaO I CO2 GKwÎZ n‡q CaCO3 Drcbœ K‡i|
 M.	(1) bs wewµqvwU n‡jv FeCl3 + SnCl2  FeCl2 + SnCl4 .....(i)
	GLv‡b FeCl3 †_‡K Fe3+ Ges SnCl2 †_‡K Sn2+ Gi RviY msL¨vi cwieZ©b N‡U wKš‘ Cl Gi RviY msL¨vi †Kv‡bv cwieZ©b nq bv| 
	Sn2+ Sn4+ + 2e-............. (ii)
	Fe3+ + e- Fe2+ ............... (iii)
	B‡jKUª‡bi mgZv mva‡bi Rb¨ (iii) bs mgxKiY‡K 2 Øviv ¸Y K‡i (ii) bs mgxKi‡Yi mv‡_ †hvM K‡i cvB, 
	Sn2+ + 2Fe3+  Sn4+ + 2Fe2+ ........... (iv)
	mgxKiY (iv)  n‡jv DwjøwLZ (i) bs wewµqvi B‡jKUªwbK mgxKiY|
N.	B‡jKUªbxq aviYv Abymv‡i 2 bs wewµqvq RviY I weRviY hyMcr N‡U|
	RviY-weRvi‡Yi B‡jKUªbxq aviYv g‡Z RviY n‡”Q Ggb GKwU ivmvqwbK cÖwµqv, †hLv‡b †Kv‡bv cigvYy ev Avqb B‡jKUªb Z¨vM K‡i| Aciw`‡K, weRvi‡Y †Kv‡bv cigvYy ev Avqb B‡jKUªb MÖnY K‡i| †h‡nZz B‡jKUªb Z¨vM n‡jv RviY Ges MÖnY n‡jv weRviY| ZvB RviY I weRviY GKB m‡½ N‡U| †hgb : †mvwWqvg cigvYy I †K¬vwib AYyi g‡a¨ RviY-weRviY wewµqvq NaCl Drcbœ nqÑ
	2Na  2Na+ + 2e– ; RviY (G‡¶‡Î Na cigvYy  weRviK)
	2Cl + 2e–  2Cl– ; weRviY (G‡¶‡Î Cl n‡jv RviK)
	
	†hvM K‡i, 2Na + Cl2  2 (Na+ + Cl)  2NaCl 

cÖkœ -14  wb‡Pi mgxKiY¸‡jv jÿ K‡i cÖkœ¸‡jvi DËi `vI :
i.	2H2 + O2  2H2O
ii.	Zn + H2SO4  ZnSO4+ H2
iii.	2HCl + MgO  MgCl2 + H2O
iv.	C + O2  CO2
	[image: ]
	K.	ivmvqwbK cwieZ©b Kv‡K e‡j?	1
L.	ivmvqwbK wewµqv msNU‡bi KviY e¨vL¨v Ki|	2
M.	Dc‡i DwjøwLZ  ivmvqwbK wewµqvi †kªwYwefvM e¨vL¨v Ki|	3
N.	DÏxc‡Ki wewµqv¸‡jvi Av‡jv‡K ivmvqwbK wewµqvi cÖavb ˆewkó¨¸‡jv Av‡jvPbv Ki|	4


  14bs cª‡kœi DËi  
K.	†h cÖwµqvq GK ev GKvwaK e¯‘ cwiewZ©Z n‡q m¤ú~Y© wfbœ ag© wewkó GK ev GKvwaK c`v‡_© cwiYZ nq, Zv‡K ivmvqwbK cwieZ©b e‡j| 
L.	†hme Kvi‡Y ivmvqwbK wewµqvi cwieZ©b N‡U †m¸‡jv n‡jv-Zvc, Pvc, Zwor cÖevn, evqy cÖevn, Gwm‡Wi ms¯úk©, Av‡jvi Dcw¯’wZ BZ¨vw`| ivmvqwbK wewµqv †Kv‡bv KviY Qvov ¯^Ztù‚Z©fv‡e N‡U bv|
c`v‡_©i Pvc cÖ‡qvM Ki‡j, A‡bK mgq Zv‡ci cÖfv‡e ivmvqwbK cwieZ©b N‡U| Avevi A‡bK mgq c`v‡_©i g‡a¨ Zwor Pvjbv K‡iI ivmvqwbK cwieZ©b NUv‡bv nq| 
M.	DwjøwLZ (i) bs wewµqvwU GKwU ms‡kølY wewµqv| G wewµqvq `yB ev Z‡ZvwaK †gŠwjK c`v_© hy³ n‡q GKwU gvÎ †hŠM Drcbœ K‡i‡Q|
2 H2 + O2  2H2O
	
	DÏxc‡Ki (ii) bs wewµqvwU GKwU cÖwZ¯’vcb wewµqv| G wewµqvq GKwU †gŠj Ab¨ †hŠ‡Mi GK ev GKvwaK cigvYy mwi‡q wb‡RB Zvi ¯’vb `Lj K‡i bZzb †hŠM Drcbœ K‡i‡Q|
	Zn + H2SO4  ZnSO4 + H2
	DÏxc‡Ki (iii) bs wewµqvwU GKwU cÖkgb wewµqv| G wewµqvq GwmW I ÿvi‡Ki ms‡hv‡M jeY I cvwb Drcbœ nq|
	2HCl + MgO  MgCl2 + H2O
	DÏxc‡Ki (iv) bs wewµqvwU GKwU `nb wewµqv| G wewµqvq evqy ev Aw·‡R‡bi Dcw¯’wZ‡Z †Kv‡bv c`v‡_© AwMœms‡hvM Ki‡j Zv wfbœ c`v‡_© cwiYZ nq|
C + O2  CO2
N.	DÏxc‡Ki wewµqv¸‡jvi Av‡jv‡K ivmvqwbK wewµqvi cÖavb ˆewkó¨¸‡jv wbgœiƒc : 
1.	ivmvqwbK wewµqvi d‡j Drcbœ e¯‘i ag©vewj wewµqK c`v_©mg~‡ni ag© †_‡K wfbœZi nq| †hgb : DÏxc‡Ki i bs wewµqvi wewµqK I Drcv‡`i c`v_©mg~n ci¯úi †_‡K Avjv`v ai‡bi nq|
2.	ivmvqwbK wewµqvq Zv‡ci D™¢e ev †kvlY N‡U| †hgb : DÏxc‡Ki (iv) bs wewµqv‡K Aw·‡R‡bi Dcw¯’wZ‡Z `n‡b Zvc Drcbœ nq| C + O2  CO2|
	3.	ivmvqwbK wewµqvq wewµqKmg~n memgq GKB IRb Abycv‡Z _v‡K| †hgb : DÏxc‡Ki (ii) bs wewµqvq wewµqKmg~n memgq GKB IRb Abycv‡Z _v‡K|
	4.	ivmvqwbK wewµqvi c~‡e© wewµqK c`v_©mg~‡ni †gvU fi wewµqv †k‡l Drcv‡`i †gvU f‡ii mgvb| †hgb : DÏxc‡Ki (iii) bs wewµqvq-
			HCl + MgO  MgCl2 + H2O
		ev, 	2(1 + 35.5) + (24 + 16)  (24 + 35.5  2) + (1  2 + 16)
		ev,	73 + 40  95 + 18
		ev,	113  113
	A_©vr, ivmvqwbK cwieZ©b msNwUZ nq|

cÖkœ -15  wb‡Pi mgxKiY¸‡jv jÿ K‡i cÖkœ¸‡jvi DËi `vI :
i. Kve©b + Aw·‡Rb 
ii. Pzbvcv_i  
iii. nvB‡Wªv‡Rb + Aw·‡Rb 
iv. wR¼ + mvjwdDwiK GwmW  
	[image: ]
	K.	cvwb‡hvRb wewµqv Kx?	1
L.	gvbe‡`‡n Kx cÖwµqvq kw³ Drcbœ nq wewµqvi mvnv‡h¨ †`LvI|	2
M.	DÏxc‡Ki GKwU wewµqvq †gŠwjK M¨vm Drcbœ nq Ñ e¨vL¨v Ki|	3
N.	(i) I (iii) bs wewµqvi mv‡_ (ii) bs wewµqvi cv_©K¨ we‡k­lY Ki|	4


  15bs cª‡kœi DËi  
K.	AvqwbK †hŠM †Kjvm MV‡bi mgq GK ev GKvwaK msL¨K cvwbi AYyi mv‡_ hy³ nIqvi wewµqv‡K cvwb‡hvRb wewµqv e‡j|
L.	gvbe‡`‡n Lv`¨ †_‡K ivmvqwbK wewµqvi gva¨‡g kw³ Drcbœ nq| 
	kK©ivRvZxq Lv`¨, ÷vP© (fvZ, iæwU), wPwb, Møy‡KvR BZ¨vw` evqy †_‡K MÖnY Kiv kix‡ii Aw·‡R‡bi mv‡_ wewµqv K‡i Kve©b WvBA·vBW, cvwb I kw³ Drcbœ K‡i|
	C6H12O6(s) + 6O2(g)  6CO2(g) + 6H2O(g) + kw³ 
M.	DÏxc‡Ki wewµqv¸‡jv‡Z †hme c`v_© Drcbœ nqÑ
	i. C + O2 CO2
	ii. CaCO3 CaO + CO2
	iii. 2H2 + O2   2H2O
	iv. Zn + H2SO4   ZnSO4 + H2
	DÏxc‡Ki (i) bs G ms‡hvRb wewµqvi Øviv Kve©b WvBA·vBW M¨vm, (ii) bs G we‡hvRb wewµqvi Øviv Kve©b WvBA·vBW M¨vm Ges (iv) bs G cÖwZ¯’vcb wewµqvi Øviv nvB‡Wªv‡Rb M¨vm Drcbœ nq| A_©vr, G‡`i g‡a¨ (iv) bs wewµqvq †gŠwjK M¨vm Drcbœ nq|
N.	(i) I (iii) bs †K wewµqv ms‡hvRb Ges (ii) bs †K we‡hvRb wewµqv e‡j| G‡`i g‡a¨ wbgœwjwLZ cv_©K¨ we`¨gvb :
	†h ivmvqwbK wewµqvq `yB ev Z‡ZvwaK †gŠwjK ev †hŠwMK c`v_© ci¯úi wewµqv K‡i GKwU gvÎ †hŠM Drcbœ K‡i Zv‡K ms‡hvRb wewµqv e‡j| Avi †h wewµqvq †Kv‡bv †hŠM‡K †f‡O GKvwaK †hŠM ev †gŠ‡j cwiYZ K‡i Zv‡K we‡hvRb wewµqv e‡j| 
	(i) bs I (iii) bs wewµqvq †gŠwjK c`v_© hy³ n‡q GKwU †hŠM MVb Kivq G `ywU wewµqv‡K ms‡hvRb wewµqv ejv nq| 
	Ab¨w`‡K (ii) bs wewµqvq CaCO3 †f‡O CaO I CO2 G cwiYZ nq e‡j G‡K we‡hvRb wewµqv ejv nq| 
	AZGe, (i) bs I (iii) bs wewµqvi mv‡_ (ii) bs wewµqvi cv_©K¨ i‡q‡Q|

cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Aat‡ÿcY wewµqv †evSv‡bvi Rb¨ MvRx m¨vi GKw`b †kªwY‡Z wb‡Pi mgxKiYwU wj‡Lb-
XCl + YNO3  XNO3 + YCl 
	[image: ]
	K.	wUb †cøwUs Kx?	1
L.	wewµqvi nvi †Kvb †Kvb wel‡qi Ici wbf©ikxj?	2
M.	X Gi cwie‡Z© Na Ges Y Gi cwie‡Z© Ag ewm‡q wewµqvwU m¤ú~Y© Ki Ges wewµqvwU‡Z Kx N‡U-e¨vL¨v Ki|	3
N.	cÖvß wewµqv‡Z `k©K Avqb wPw‎ýZ Ki Ges wewµqvi Ici G‡`i cÖfve Av‡jvPbv Ki|	4


  16bs cª‡kœi DËi  
K.	GKwU avZzi Ici wU‡bi cÖ‡jc †`Iqv‡K wUb †cøwUs e‡j|
L.	wewµqvi nvi wewµqvi ZvcgvÎv, wewµq‡Ki NbgvÎv, wewµq‡Ki c„ôZ‡ji †ÿÎdj I wewµqvq e¨eüZ  cÖfve‡Ki Ici wbf©ikxj| 
	wewµqvi ZvcgvÎv, wewµq‡Ki NbgvÎv I wewµq‡Ki c„ôZ‡ji †ÿÎdj e„w×i mv‡_ wewµqvi nvi e„w× cvq| wewµqvq e¨eüZ cÖfve‡Ki Øviv wewµqvi nvi e„w× ev n«vm cvq| 
M.	wewµqvwUi mgxKiY n‡jv :
	XCl + YNO3  XNO3 + YCl 
	mgxKiYwU‡Z YCl Gi Aat‡ÿc Drcbœ n‡q‡Q| AZGe, GwU GKwU Aat‡ÿcY wewµqv| †Kv‡bv wewµqvi †Kv‡bv Drcv` †hŠM Aatwÿß n‡j Zv‡K Aat‡ÿcY wewµqv e‡j| 
	wewµqvwU‡Z X Gi cwie‡Z© Na Ges Y Gi cwie‡Z© Ag emv‡j wewµqvwUi mgxKiY n‡e :
	NaCl + AgNO3  NaNO3 + AgCl 
	G wewµqvi ivmvqwbK mgxKiY †_‡K ejv hvq †h, Rjxq `ªe‡Y wmjfvi bvB‡Uª‡Ui mv‡_ †mvwWqvg †K¬vivBW †hvM Ki‡j †mvwWqvg bvB‡UªU I wmjfvi †K¬vivBW Drcbœ nq| G wmjfvi †K¬vivBW Aat‡ÿc wn‡m‡e Drcbœ nq| GwU GKwU Aat‡ÿcY wewµqv|
N.	cÖvß wewµqvwU n‡jv : NaCl + AgNO3  NaNO3 + AgCl 
	G wewµqvq †Kv‡bv B‡jKUªb ¯’vbvšÍi N‡U bv, ZvB GwU bb-†iW· wewµqv| mvaviYZ bb-†iW· wewµqvq `k©K Avq‡bi Dcw¯’wZ jÿ Kiv hvq| Rjxq `ªe‡Y Dcw¯’Z †hme Avqb wewµqvq AskMÖnY K‡i bv Zv‡`i `k©K Avqb e‡j| GLv‡b we‡kølY Ki‡j †`Lv hvq|
	NaCl (aq) + AgNO3 (aq)  NaNO3 (aq) + AgCl 
	A_ev,  Na+(aq) + Cl-(aq) + Ag+ (aq) + NO (aq)  Na+ (aq) + NO (aq) + AgCl 
	GB wewµqvq wmjfvi Avqb (Ag+) I †K¬vivBW Avqb (Cl-) ci¯úi hy³ n‡q AgCl Gi mv`v Aat‡ÿc Drcbœ K‡i| Rjxq `ªe‡Y †mvwWqvg Avqb (Na+) I bvB‡UªU Avqb (NO3-) wewµqvq AskMÖnY K‡i bv| ZvB G wewµqvq †mvwWqvg Avqb I bvB‡UªU Avqb n‡jv `k©K Avqb| Rjxq `ªe‡Y G‡`i Ae¯’vi †Kv‡bviƒc cwieZ©b nq bv| `ªe‡Y Giv `k©K Avqb wn‡m‡e _v‡K, †Kv‡bv ivmvqwbK wewµqv m¤úbœ K‡i bv|
cÖkœ -17  CH4(g) + 2O2(g) L CO2(g) + 2H2O(g) 
C  H, O = O, C = O, H  O eÜbkw³ h_vµ‡g 430 KJ/mole, 498 KJ/mole, 724 KJ/ mole, 462 KJ/mole|
	[image: ]
	K.	ivmvqwbK mvg¨ve¯’v Kx?	1
L.	ivmvqwbK mvg¨ve¯’v MwZkxj Ae¯’v †Kb?	2
M.	DÏxc‡Ki wewµqvq 50g cvwb Drcbœ Ki‡Z Kx cwigvY Zvckw³ Drcbœ ev †kvwlZ n‡e?	3
N.	DÏxc‡Ki wewµqvwUi mvg¨ve¯’vq ZvcgvÎv I Pv‡ci cÖfve eY©bv Ki|	4


  17bs cª‡kœi DËi  
K.	†h Ae¯’vq †Kv‡bv DfgyLx wewµqvi m¤§yL wewµqvi MwZ‡eM wecixZgyLx wewµqvi MwZ‡e‡Mi mgvb nq †m Ae¯’v n‡jv ivmvqwbK mvg¨ve¯’v| 
L.	ivmvqwbK mvg¨ve¯’v GKwU MwZkxj Ae¯’v KviY ivmvqwbK mvg¨ve¯’vq GKB mv‡_ m¤§yL I cðvr `yB wewµqvB msNwUZ nq| GB Ae¯’vq m¤§yL wewµqv †h nv‡i N‡U cðvr wewµqv GKB nv‡i N‡U| AvcvZ`„wó‡Z †`L‡j GwU‡K w¯’i Ae¯’v g‡b n‡jI cÖK…Zc‡ÿ GwU GKwU MwZkxj Ae¯’v| 
M.	DÏxc‡Ki wewµqvq 1 †gvj wg‡_b 2 †gvj Aw·‡R‡bi mv‡_ wewµqv K‡i 1 †gvj Kve©b WvBA·vBW I 2 †gvj cvwb Drcbœ K‡i| 
	cvwbi (H2O) AvYweK fi	= 1  2 + 16
		= 2 + 16 = 18
	 1 mole cvwb = 18 gm
	 2 mole   "   = 18  2 gm
	                    	= 36 gm
	
	myZivs, eÜb fvO‡b cÖ‡qvRbxq kw³ = (4430+2498) KJ/mole
		= 2716 KJ/mole
	eÜb MV‡b wbM©Z kw³ = [2  724 + 2 (462 + 462)]KJ/mole
		= 3296 KJ/mole
	 wewµqvq wewµqv Zvc	= (2716 – 3296) KJ/mole
		= –580 KJ/mole
	A_©vr, GB wewµqvq 580 KJ Zvckw³ wbM©Z nq| 
	36g cvwb Drcbœ Ki‡Z Zvckw³ wbM©Z nq 580 KJ
	 1   "     "      "        "        "   "	=  "
	 50   "     "      "        "        "   "	=  "
		= 805.56 KJ
	AZGe, DÏxc‡Ki wewµqvq 805.56 KJ Zvc Drcbœ nq| 
N.	DÏxc‡Ki wewµqvwU Zvc Drcv`x wewµqv|
	ÔMÕ †_‡K †`Lv hvq, G wewµqvq cÖPzi cwigv‡Y Zvckw³ wbM©Z nq| ZvB G DfgyLx wewµqvq ZvcgvÎv e„w× Ki‡j mvg¨ve¯’vi Ae¯’vb cðvr w`‡K ev evg w`‡K hv‡e Ges wewµqK A_©vr CH4 I O2 Gi cwigvY e„w× Ki‡e Ges ZvcgvÎv n«vm Ki‡j Zv m¤§yL w`‡K ev Wvbw`‡K ¯’vbvšÍi nq Ges Drcv` A_©vr CO2 I H2O Gi cwigvY e„w× K‡i| 
	†h‡nZz wewµqvwUi wewµqK AYyi msL¨v Ges Drcv` AYyi msL¨v GKB A_©vr G wewµqvq M¨vmxq AYyi msL¨vi †Kv‡bv cwieZ©b nqwb, ZvB Gi mvg¨ve¯’vi Ici Pv‡ci †Kv‡bv cÖfve †bB| Pvc evov‡j ev Kgv‡j G wewµqvi †Kv‡bv cwieZ©b n‡e bv| 

cÖkœ -18  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
imvq‡bi e¨envwiK K¬v‡m 1, 2 Ges 3 wZbwU †U÷wUD‡e wb‡Pi QK Abyhvqx ivmvqwbK `ªe¨ ivLv n‡jv| AZtci wkÿK QvÎ-QvÎx‡`i ej‡jb ivmvqwbK `ªe¨¸‡jv e¨envi K‡i wKQz e¨envwiK cixÿv m¤úv`‡bi Rb¨|
	†U÷wUDe
	1
	2
	3

	ivmvqwbK `ªe¨
	CH3COOCH2CH3
	NH4CNO
	H2O



	[image: ]
	K.	wewµqvi nvi Kx?	1
L.	`nb wewµqv ej‡Z Kx †evS?	2
M.	2bs †U÷wUD‡e Zvc w`‡j Kx ai‡bi wewµqv N‡U eY©bv Ki|	3
N.	1bs Gi mv‡_ 3bs Gi wewµqvwU we‡kølY Ki|	4


  18bs cª‡kœi DËi  
K.	cÖwZ GKK mg‡q (cÖwZ †m‡KÛ/cÖwZ wgwb‡U/ cÖwZ NÈvq) †Kv‡bv GKwU wewµqvcv‡Î †h cwigv‡Y Drcv‡`i NbgvÎv e„w× cvq A_ev wewµq‡Ki NbgvÎv †h cwigv‡Y n«vm cvq Zv‡K wewµqvi nvi ev MwZ‡eM e‡j|
L.	†Kv‡bv †gŠj‡K ev †hŠM‡K evqyi Aw·‡R‡bi Dcw¯’wZ‡Z cywo‡q Zvi Dcv`vb †gŠ‡ji A·vB‡W cwiYZ Kivi cÖwµqv‡K `nb wewµqv e‡j| `nb wewµqvq mvaviYZ Zvc Drcbœ nq| †hgb :
	CH4(g) + 2O2(g)   CO2(g) + 2H2O(g) + Zvc
M.	2bs †U÷wUD‡e Av‡Q NH4CNO| G‡Z Zvc w`‡j NH4CNO cwiewZ©Z n‡q BDwiqv‡Z cwieZ©b nqÑ wewµqvwU wbgœiƒc :

[bookmark: _MON_1466151321][bookmark: _MON_1466151734][bookmark: _MON_1469457637][bookmark: _MON_1500387519][bookmark: _MON_1504429119]	
	GLv‡b A¨v‡gvwbqvg mvqv‡bU †hŠMwUi cigvYymg~n mgvYyKiY wewµqvi gva¨‡g cybwe©b¨¯Í n‡q mgvYy BDwiqv Drcv`b K‡i| †Kv‡bv ivmvqwbK wewµqvq †Kv‡bv †hŠ‡Mi cigvYymg~‡ni cybwe©b¨v‡mi gva¨‡g hw` GKB AvYweK ms‡KZ wewkó wfbœ a‡g©i Ab¨ GKwU †hŠM Drcbœ K‡i Zv‡K mgvYyKiY wewµqv e‡j| ZvB A¨v‡gvwbqvg mvqv‡bU I BDwiqv ci¯ú‡ii mgvYy| AZGe, (ii) bs †U÷wUD‡e Zvc w`‡j mgvYyKiY wewµqv N‡U|
N.	DÏxc‡K cÖ`Ë 1bs Gi mv‡_ 3bs †U÷wUD‡ei Dcv`vb Gi wewµqvwU wbgœiƒc :
	CH3COOCH2CH3 + H2O  CH3CH2OH + CH3COOH
	GB wewµqvq GKwU G÷vi †hŠ‡Mi `ywU Ask +CH2CH3 Ges CH3COO¯, cvwbi `ywU Ask H+ Ges OH¯ Gi mv‡_ wewbgq nq|
	†h‡nZz wewµqvq CH3COOCH2CH3 †hŠMwU cvwbi mv‡_ wewµqvq `ywU †hŠM Drcbœ K‡i ZvB GwU GKwU Av`ª©we‡kølY wewµqv|

cÖkœ -19  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
wKQz cwigvY Mg Ges AwZwi³ jNy HCl Gwm‡Wi g‡a¨ wewµqv NUv‡bv n‡jv| cÖ‡Z¨K wgwb‡U Drcbœ H2 M¨vm Gi AvqZb cwigvc Kiv n‡jv, hv wb‡Pi Q‡K mvRv‡bv n‡q‡Q|
	mgq (wgwbU)
	0
	1
	2
	3
	4
	5
	6
	7

	nvB‡Wªv‡Rb M¨vm AvqZb (cm3)
	0
	14
	23
	31
	38
	40
	40
	40
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	K.	U‡jb weKviK Kx?	1	
L.	CaCO3 †K gy³¯’v‡b I Ave× cv‡Î DËß Ki‡j Kx ai‡bi cwieZ©b NU‡e?	2
M.	Y Aÿ eivei cÖ`Ë M¨vm Gi AvqZb Ges X Aÿ eivei mgq‡K †i‡L GKwU †jLwPÎ A¼b Ki|	3
N.	5g wgwb‡U wewµqvi nvi (cm3/min) wbY©q Ki| 	4


  19bs cª‡kœi DËi  
K.	 U‡jb weKviK n‡jv ÿvixq wmjfvi bvB‡UªU `ªeY|
L.	CaCO3 †K gy³¯’v‡b DËß Ki‡j wewµqvwU GKgyLx I e×cv‡Î DËß Ki‡j DfgyLx n‡e| gy³¯’v‡b wewµqv n‡j CO2 evqy A‡cÿv nvjKv e‡j GwU D‡o hv‡e d‡j wecixZgyLx wewµqv msNwUZ n‡Z cvi‡e bv| wKš‘ Ave× cv‡Î  CaCO3 DËß Ki‡j CO2 D‡o hv‡e bv e‡j CaO I CO2 Drcbœ n‡e Ges Giv wb‡Riv cybivq hy³ n‡q wecixZgyLx wewµqv NUv‡e| d‡j wewµqvwU DfgyLx n‡e| 
M.	DÏxc‡K cÖ`Ë M¨vmwU n‡jv H2 (nvB‡Wªv‡Rb)| Y Aÿ eivei H2 M¨vm Gi AvqZb Ges X Aÿ eivei mgq‡K †i‡L MwVZ †jLwPÎ wbgœiƒc n‡e :


N.	cÖ‡Z¨K wgwb‡U wewµqvi nvi A_©vr 1 min G Drcbœ H2 M¨vm Gi AvqZb wbY©q Ki‡Z n‡j †m‡ÿ‡Î †h‡Kv‡bv `ywU wbw`©ó mg‡qi we›`y‡Z Drcbœ MÖvdwUi Xvj AuvK‡Z n‡e| wbY©qK…Z †m Xv‡ji GKK n‡e cm3/min ev AvqZb / wgwbU|


	5g wgwb‡U wewµqvi MwZ ev nvi wba©viY Ki‡Z n‡j, Av‡jvP¨ †jLwP‡Î 5g wgwb‡U ¯úk©K AuvK‡Z n‡e|
	4_© I 5g wgwb‡U Drcbœ H2 Gi AvqZb 38cm3 I 40cm3 A_©vr †jLwP‡Î Drcbœ XvjwUi gvb = 
		=  = 2 cm3/min
	 wewµqvi nvi 2 cm3/min| 

cÖkœ -20   wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :

N2O4(g)  NO2(g); H = + 58kJ mol¯1

H2(g) + CO2(g)  CO(g) + H2O(g); H = + 40kJ mol¯1

KCl(s) + H2O(l)  K(OH)2 + HCl; H = + 19kJ mol¯1
	[image: ]
	K.	wbi‡cÿ ev gy³ †gŠ‡ji RviY msL¨v KZ? 	1
L.	†jvnvq gwiPv m„wó GKgyLx bv DfgyLx wewµqv e¨vL¨v Ki|	2
M.	DÏxc‡Ki †KvbwU Kx ai‡bi wewµqv eywS‡q †jL|	3
N.	ZvcgvÎv e„w× Ki‡j Dc‡ii cÖ‡Z¨K †ÿ‡Î Kx Kx cwieZ©b N‡U? e¨vL¨v Ki| 		4


  20bs cª‡kœi DËi  
K.	wbi‡cÿ ev gy³ †gŠ‡ji RviY msL¨v 0|
L.	†jvnvq gwiPv m„wó GKgyLx wewµqv| †jvnv‡K Av`ª© evZv‡m ivL‡j gwiPv c‡o| G wewµqvwU wbgœiƒc : 
	4Fe(s) + 6H2O(l) + 3O2(g)  Fe2O3. nH2O(g)
	GB wewµqvwU GKgyLx KviY GLv‡b gwiPv †f‡O KL‡bv Fe I O2 ˆZwi nIqvi m¤¢vebv †bB|

M.	N2O4(g)  2NO2(g) ; H = +  58 kJmol¯1
	cÖ`Ë wewµqvwU n‡jv we‡hvRb wewµqv| KviY †h wewµqvq †Kv‡bv †hŠM Zvi mij Dcv`vbmg~‡n wef³ nq Zv‡K we‡hvRb wewµqv e‡j|

	H2(g) + CO2(g) CO(g) + H2O(g); H = +  40 kJmol¯1
	†h wewµqvq GKwU †gŠj ev g~jK GKwU †hŠM †_‡K †Kv‡bv †gŠj‡K AcmviY K‡i Zvi ¯’vb `Lj K‡i Zv‡K cÖwZ¯’vcb wewµqv e‡j|
	Dc‡i cÖ`Ë wewµqv n‡jv cÖwZ¯’vcb wewµqv|

	KCl(s) + H2O(l)K(OH)2 + HCl; H = +  19kJmol¯1
	cÖ`Ë wewµqvwU n‡jv cvwb‡hvRb wewµqv| †h wewµqvq cvwb †Kv‡bv †hŠ‡Mi mv‡_ wewµqv K‡i bZzb †hŠM ˆZwi K‡i Zv‡K cvwb‡hvRb wewµqv e‡j|
N.	ZvcgvÎv e„w× Ki‡j Dc‡ii cÖ‡Z¨K †ÿ‡Î AwaKZi Drcv` m„wó nq| DÏxc‡Ki wewµqv¸‡jv Zvcnvix| Zvcnvix me wewµqvq jv-kv‡Zwjqvi bxwZ Abymv‡i ZvcgvÎv e„w× Ki‡j ZvcgvÎv †hw`‡K †kvwlZ n‡e mvg¨ve¯’vI †mw`‡K cwiewZ©Z n‡e| G‡ÿ‡Î DfgyLx wewµqvi mvg¨ve¯’vI h_vm¤¢e Wvbw`‡K _vK‡e|
	ZvcgvÎv n«vm Ki‡j mvg¨ve¯’v h_vm¤¢e evgw`‡K m‡i Avm‡e|
	myZivs, ejv hvq Dc‡ii mKj DfgyLx Zvcnvix wewµqvi ZvcgvÎv e„w× Ki‡j mvg¨ve¯’v Wvbw`‡K Ges ZvcgvÎv n«vm Ki‡j mvg¨ve¯’v evgw`‡K m‡i hv‡e| 

cÖkœ -21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
N2, H2 Gi mv‡_ wewµqv K‡i NH3 Drcv`b K‡i Ges wb‡Pi wewµqvbyhvqx mvg¨ve¯’v ˆZwi K‡i-

N2 + 3H2  2NH3; H =   92 kJmol  
	[image: ]
	K.	jv-kv‡Zwjqv‡ii bxwZ Kx?		1
L.	ZvcgvÎv evov‡j wewµqvi MwZ ev‡o †Kb?	2
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  21bs cª‡kœi DËi  
K.	jv-kv‡Zwj‡q bxwZ n‡jvÑ
	Ô†Kvb DfgyLx wewµqv mvg¨ve¯’vq _vKvKv‡j hw` H Ae¯’vi GKwU wbqvgK †hgb, ZvcgvÎv, Pvc A_ev NbgvÎv cwieZ©b Kiv nq, Z‡e mv‡g¨i Ae¯’vb Wv‡b ev ev‡g Ggbfv‡e cwiewZ©Z n‡e, hv‡Z wbqvgK cwieZ©‡bi djvdj cÖkwgZ nq|Õ
L.	ZvcgvÎv evov‡j wewµqvi MwZ ev‡o| Gi KviY n‡jv :
	1.	ZvcgvÎv e„w×i mv‡_ wewµqK AYy ev Avqb¸‡jvi MwZ‡eM e„w× cvq|
	2.	AYy¸‡jvi g‡a¨ msN‡l©i nvi e„w× cvq|
	3.	AYy wewµqvi Rb¨ kw³ jvf K‡i _v‡K|
M.	DÏxc‡Ki wewµqvq M¨vmxq AYyi msL¨v cwiewZ©Z nq| ZvB wewµqvi MwZ I nv‡i Pv‡ci cÖfve c‡o|
	DÏxc‡Ki wewµqv Abyhvqx Pvi †gvj wewµqK c`v_© †_‡K `yB †gvj Drcv` c`v_© ˆZwi nq| A_©vr wewµqK A‡cÿv Drcv‡`i †gvj msL¨v Kg| ZvB wewµqvi d‡j M¨v‡mi †gvj msL¨v Kg‡Z _v‡K A_©vr †gvjvi AvqZb K‡g hvq; d‡j GKB AvqZ‡b M¨v‡mi Pvc K‡g| mvg¨ve¯’v AwR©Z nIqvi ci Pvc evov‡j wewµqv mvg‡bi w`‡K AMÖmi n‡q Drcv` Gi cwigvY evovq| †Kbbv Zvi d‡j wm‡÷‡g M¨vmxq †gvj msL¨v Kg‡e Ges †m mgq Pvc Kg‡e, hv Pvc evov‡bv‡K cÖkwgZ K‡i| Avevi Pvc Kgv‡j wewµqvwU †cQbw`‡K m‡i hv‡e A_©vr A¨v‡gvwbqv we‡hvwRZ n‡q bvB‡Uªv‡Rb I nvB‡Wªv‡Rb Drcbœ Ki‡e|
N.	DÏxcK Abymv‡i Drcbœ NH3 Gi m‡e©v”P cwigvY †c‡Z jv-kv‡Zwjqvi bxwZi cÖ‡qvM :
	ZvcgvÎv cwieZ©‡bi djvdj : DÏxcK Abyhvqx wewµqvwU Zv‡cvrcv`x| ZvB ZvcgvÎv e„w× Ki‡j wewµqvwU wecixZ w`‡K AMÖmi n‡e Ges ZvcgvÎv e„w×i djvdj cÖkwgZ K‡i wewµqvwUi Drcv`b n«vm cv‡e| Acic‡ÿ, ZvcgvÎv n«vm Ki‡j wewµqvwUi Drcv`b e„w× cv‡e| Z‡e wbgœ ZvcgvÎvq wewµqvi MwZ‡eM n«vm cvq e‡j m‡e©v”P cwigvY NH3 Drcv`‡bi Rb¨ GKwU AZ¨vbyK‚j ZvcgvÎv e¨envi Ki‡Z n‡e|
	Pvc cwieZ©‡bi djvdj : cÖ`Ë wewµqvi 1 †gvj N2 I 3 †gvj H2 M¨vm †_‡K 2 †gvj NH3 M¨vm Drcbœ n‡q‡Q A_©vr AvqZb K‡g †M‡Q| jv-kv‡Zwj‡q bxwZ Abyhvqx, G wewµqvq Pvc cÖ‡qvM Kiv n‡j AvqZb n«vm †c‡q cÖ‡qvMK…Z Pv‡ci cÖfve cÖkwgZ K‡i Ges mv‡g¨i Ae¯’vb Wv‡b m‡i hvq A_©vr Drcv`b e„w× cvq| ZvB D”P Pv‡c A¨v‡gvwbqvi Drcv`b e„w× cvq| mvaviYZ 200  250 evqyPvc cÖ‡qvM K‡i m‡e©v”P cwigvY NH3 Drcv`b Kiv nq|
	cÖfve‡Ki Dcw¯’wZ : wewµqv `ªæZ msNU‡bi Rb¨ G‡Z Fe cÖfveK e¨eüZ nq|
	NbgvÎv cwieZ©‡bi djvdj : m‡e©vcwi wewµqvwU DfgyLx| ZvB cðvrgyLx wewµqv †iva Kivi Rb¨ NH3 Drcv`‡bi m‡½ m‡½ Zv wewµqv¯’j †_‡K mwi‡q †bqv nq Ges NH3 Gi Drcv`b e„w× cvq|  
	Gfv‡e, DÏxc‡Ki NH3 Gi m‡e©v”P cwigvY †c‡Z jv kv‡Zwjqvi bxwZi cÖ‡qvM Kiv nq|
cÖkœ -22  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :

Avwgiæj Bmjvg A + B  C + D wewµqvwU cixÿv K‡i wb‡Pi wPÎwU Auv‡K| wewµqvwUi A I B Gi NbgvÎv I wewµqvi ZvcgvÎv cwieZ©b K‡i †`‡L †h wewµqv wKQzUv cwieZ©b n‡q‡Q|


	[image: ]
	K.	DfgyLx wewµqv Kx?	1
L.	H ms‡K‡Zi Zvrch© e¨vL¨v Ki| 	2
M.	Avwgiæj Bmjv‡gi cixÿvq NbgvÎvi cÖfve e¨vL¨v Ki|	3
N.	300 wgwb‡U Avwgiæj Bmjv‡gi cixÿvwU eÜ n‡q †M‡Q-K_vwUi mZ¨Zv hvPvB Ki|	4


  22bs cª‡kœi DËi  
K.	hw` †Kv‡bv wbw`©ó Ae¯’vq †Kv‡bv ivmvqwbK wewµqv GKm‡½ m¤§yL I wecixZ Dfq w`K †_‡K N‡U, Z‡e IB wewµqv‡K DfgyLx wewµqv e‡j|
L.	wewµqvi Zv‡ci cwieZ©b‡K H e‡j| Gi Zvrch© n‡jv : 
1.	hw` wewµqvq Zvc Drcvw`Z nq, Z‡e H FYvZ¥K Avi Zvc †kvwlZ n‡j H abvZ¥K| A_©vr, H Øviv wewµqvwU Zvc Drcv`x bv Zvcnvix Zv †evSv hvq| 
2.	†h‡Kv‡bv ivmvqwbK mgxKi‡Y wewµqKmg~n wewµqv K‡i Zvc †kvlY ev †ei K‡i †`q Zv H Gi gvb wb‡`©k K‡i|

[bookmark: _MON_1466230449]M.	DÏxcK †_‡K, A + B  C + D
	hw` †Kv‡bv wewµqK ev Drcv‡`i NbgvÎvi cwieZ©b Kiv nq, Z‡e jv-kv‡Zwjqv‡ii bxwZ Abymv‡i mvg¨ve¯’v Ggb w`‡K m‡i hv‡e, †hw`‡K †M‡j NbgvÎvi cwieZ©b cÖkwgZ nq| DcwiD³ wewµqvi mvg¨ve¯’vq A, B,  C I D PviwU Dcv`vbB Dcw¯’Z Av‡Q| jv-kv‡Zwjqv‡ii bxwZ Abymv‡i, ms‡hvMK…Z C I D -Gi As‡k A I B †Z iƒcvšÍwiZ n‡q C I D Gi ms‡hv‡Mi cÖfve cÖkwgZ Ki‡e A_©vr mvg¨ve¯’v evg w`‡K m‡i hv‡e| myZivs, mvg¨ve¯’vq †Kv‡bv Drcv` †hvM Ki‡j mvg¨ve¯’v evg w`‡K m‡i hv‡e| Avevi, A I B †hvM Ki‡j A_ev wKQz cwigvY C I D mwi‡q wb‡j wewµqv †ÿ‡Î A I B Gi NbgvÎv e„w× cvq| jv-kv‡Zwj‡qi bxwZ Abymv‡i, mvg¨ve¯’v ZLb Wvbw`‡K m‡i wM‡q NbgvÎvi e„w×i cÖfve‡K cÖkwgZ Ki‡e|
	myZivs, †`Lv hv‡”Q †h, mvg¨ve¯’vq †Kv‡bv wewµqK †hvM Ki‡j ev wewµqv¯’j †_‡K †Kv‡bv Drcv` mwi‡q wb‡j wewµqvi mvg¨ve¯’v Wvbw`‡K m‡i hvq Ges Drcv` †hvM Ki‡j ev wewµqv¯’j †_‡K wewµqK mwi‡q wb‡j mvg¨ve¯’v evg w`‡K m‡i wM‡q NbgvÎvi cwieZ©b‡K cÖkwgZ K‡i mvg¨ve¯’vi m„wó K‡i| AZGe, DÏxc‡Ki wewµqvi mvg¨ve¯’v NbgvÎv Øviv cÖfvweZ nq|
N.	Avwgiæj Bmjv‡gi cixÿvwU GKwU DfgyLx wewµqv| (i) bs †iLvwU wewµq‡Ki wewµqvi nvi I (ii) bs †iLvwU Drcv‡`i wewµqvi nvi| mgq hLb t = 0, ZLb wewµqvq Drcv‡`i cwigvY k~b¨| mgq evovi mv‡_ mv‡_ wewµq‡Ki cwigvY Kg‡Z _v‡K A_©vr wewµq‡Ki wewµqvi nvi Kg‡Z _v‡K| Avevi, Drcv‡`i cwigvY evo‡Z _v‡K Avi Drcv‡`i wewµqv nviI evo‡Z _v‡K| wewµqv Pj‡Z Pj‡Z 300 wgwb‡U wM‡q †cuŠQ‡j wewµq‡Ki wewµqvi nvi I Drcv‡`i wewµqvi nvi mgvb n‡q hvq| d‡j wP‡Îi wewµqvi nv‡ii `ywU †iLv GK n‡q hvq| 300 wgwb‡U Avwgiæj Bmjv‡gi wewµqvwU AvcvZ `„wó‡Z eÜ g‡b n‡jI cÖK…Zc‡ÿ Dfqw`‡Ki wewµqvwU mgvb MwZ‡Z Pj‡Z _v‡K| A_©vr wewµqvwU mvg¨ve¯’vq DcbxZ n‡q‡Q| 
	myZivs, Avwgiæj Bmjv‡gi wewµqvwU GKwU MwZkxj Ae¯’v, w¯’Zve¯’v bq|
cÖkœ -23  wb‡Pi wewµqvwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :

3A2(g) + B2(g)  2AB3(g); H =  92kJ/mol
	[image: ]
	K.	wewµqvi nvi Kv‡K e‡j?	1
L.	wewµqvi MwZ‡eM †hme wbqvg‡Ki Ici wbf©ikxj Zv e¨vL¨v Ki| 	2
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  23bs cª‡kœi DËi  
K.	cÖwZ GKK mg‡q †Kv‡bv GKwU wewµqv cv‡Î †h cwigv‡Y Drcv‡`i NbgvÎv e„w× cvq A_ev wewµq‡Ki NbgvÎv †h cwigvY n«vm cvq Zv‡K wewµqvi nvi ev MwZ‡eM e‡j|
L.	wewµqvi MwZ‡eM ev nvi wewµqvi ZvcgvÎv, wewµq‡Ki NbgvÎv, wewµq‡Ki c„ôZ‡ji †ÿÎdj I wewµqvq e¨eüZ cÖfveK BZ¨vw` wbqvg‡Ki Ici wbf©ikxj| 
	wewµqvi ZvcgvÎv, wewµq‡Ki NbgvÎv I wewµq‡Ki c„ôZ‡ji †ÿÎdj e„w×i mv‡_ wewµqvi nvi e„w× cvq| cÖfveK e¨env‡i wewµqvi nvi e„w× ev n«vm DfqB n‡Z cv‡i| wewµqvq e¨eüZ cÖfve‡Ki cÖK…wZi Ici wbf©i K‡i nvi ev MwZ‡eM e„w× A_ev n«vm cvq| 

M.	3A2(g) + B2(g)  2AB(g); H =  92kJ/mol
	wewµqvwU Zvc Drcv`x wewµqv| ZvB ZvcgvÎv evov‡j Drcv‡`i cwigvY K‡g hv‡e| jv-kv‡Zwjqvi bxwZi Øviv GwU wb‡gœv³fv‡e e¨vL¨v Kiv hvq : 
	jv-kv‡Zwjqvi bxwZ Abymv‡i DfgyLx wewµqvi mvg¨ve¯’vq wewµqvi †h‡Kv‡bv GKwU wbqvgK (ZvcgvÎv/Pvc/ wewµq‡Ki NbgvÎv) cwieZ©b (n«vm ev e„w×) Ki‡j wewµqvi mvg¨ve¯’v Ggbfv‡e cwieZ©b nq †hb wbqvgK cwieZ©‡bi djvdj cÖkwgZ nq| ZvcgvÎv wewµqvi GKwU ¸iæZ¡c~Y© wbqvgK| myZivs, Zvc Drcv`x M¨vmxq wewµqvi †ÿ‡Î ZvcgvÎv evov‡j †cQb w`‡K AMÖmi n‡q ZvcgvÎv e„w×i djvdj cÖkwgZ Ki‡e| d‡j Drcv‡`i cwigvY Kg cvIqv hv‡e|
	†h‡nZz DcwiD³ wewµqvwU Zv‡cvrcv`x wewµqv ZvB mvg¨ve¯’vq ZvcgvÎv evov‡j wewµqvwU †cQ‡bi w`‡K AMÖmi n‡e| A_©vr wKQz AB we‡hvwRZ n‡q A I B M¨vm Drcbœ Ki‡e| d‡j Drcv‡`i cwigvY Kg cvIqv hv‡e| 
N.	cÖvß Dcv‡Ëi wfwË‡Z D³ wewµqvwU NH3 Drcv`‡bi wewµqv| A_©vr 

	N2 + 3H2  2NH3, H =  92kJ/mol
	NH3 Drcv`‡bi wewµqvwU Zv‡cvrcv`x| ÔMÕ †_‡K Rvbv hvq, wewµqvi ZvcgvÎv evov‡j Drcv‡`i cwigvY K‡g hv‡e|
	myZivs jv-kv‡Zwjqvi bxwZ Abymv‡i wewµqvi ZvcgvÎv hZ Kg n‡e, A¨v‡gvwbqvi Drcv`b ZZ †ewk n‡e| Avevi, ZvcgvÎv †ewk Kg‡j wewµqvi †eM ev nviI K‡g hv‡e| ZvB Ggb GKwU me©wbgœ ZvcgvÎv †e‡Q wb‡Z n‡e hvi wb‡P ev Dc‡i cÖwµqv m¤úv`b jvfRbK bq| 
 	†h‡Kv‡bv cÖfveK ivmvqwbK wewµqvi MwZ e„w× K‡i| wKš‘ mvg¨ve¯’vi Ici Gi cÖfve †bB| G Kvi‡Y wk‡ívrcv`‡b AwaKvsk †ÿ‡Î cÖfve‡Ki mvnvh¨ †bqv nq| Z‡e NH3 Drcv`‡bi †ÿ‡Î Fe †K cÖfveK mnvqK wn‡m‡e e¨envi Kiv nq| Avevi, wewµqK AYy PviwU †_‡K Drcv` AYy `ywU nIqv‡Z cÖ`Ë wewµqvwU‡Z AvqZb n«vm cvq| d‡j D”P Pv‡c NH3 Gi D”P Drcv` Avkv Kiv m½Z| ZvB G wewµqvi Rb¨ 200  250 atm Pvc cÖ‡qvM Kiv n‡q _v‡K| 
	DcwiD³ cÖwµqv MÖn‡Yi gva¨‡g AB Z_v NH3 Gi m‡e©v”P Drcv` cvIqv m¤¢e| 

cÖkœ -24  wb‡Pi wewµqvØq jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
i. 2Mg + O2  2MgO
ii. N2(g) + O2(g)  2NO(g); H = 180 kJ mol¯1
	[image: ]
	K.	`k©K Avqb Kx?	1
L.	`nb wewµqv †Kb †iW· wewµqv?	2
M.	†`LvI †h, (i) bs wewµqvwU GKwU RviY-weRviY wewµqv|	3
N.	mvg¨ve¯’vq (ii) bs wewµqvwUi Ici Zvc I Pv‡ci cÖfve wKiƒc n‡e? we‡kølY Ki|	4


  24bs cª‡kœi DËi  
K.	Rjxq `ªe‡Y Dcw¯’Z †h mKj Avqb wewµqvq AskMÖnY K‡i bv Zv‡`i `k©K Avqb e‡j| 
L.	†Kv‡bv †gŠj‡K ev †hŠM‡K evqyi Aw·‡R‡bi Dcw¯’wZ‡Z cywo‡q Zvi Dcv`vb †gŠ‡ji A·vB‡W cwiYZ Kivi cÖwµqv‡K `nb wewµqv e‡j| `nb wewµqv B‡jKUªb ¯’vbvšÍ‡ii gva¨‡g N‡U| G‡Z wewµq‡Ki RviY msL¨vi cwieZ©b nq| GRb¨ `nb wewµqv‡K †iW· wewµqv ejv nq| 
M.	g¨vM‡bwmqvg I Aw·‡Rb wewµqv K‡i g¨vM‡bwmqvg A·vBW Drcbœ K‡i|
	2Mg(s) + O2(g)  2MgO(g)
	wewµqvwU RviY-weRviY ev †iW· wewµqv| 
	KviY, G‡Z RviY msL¨vi cwieZ©b N‡U‡Q| wewµq‡K Dcw¯’Z g¨vM‡bwmqvg I Aw·‡R‡bi RviY msL¨v k~b¨ wKš‘ Drcv‡` Dcw¯’Z g¨vM‡bwmqv‡gi RviY msL¨v +2 Ges Aw·‡R‡bi RviY msL¨v 2| †h‡nZz, g¨vM‡bwmqv‡gi RviY msL¨v †e‡o‡Q, myZivs g¨vM‡bwmqv‡g RviY N‡U‡Q| ZvB g¨vM‡bwmqvg weRviK| Avevi Aw·‡R‡bi RviY msL¨v K‡g‡Q, myZivs Aw·‡R‡bi weRviY N‡U‡Q| ZvB Aw·‡Rb RviK| †h‡nZz wewµqvwU‡Z RviY msL¨vi cwieZ©b n‡q‡Q, ZvB wewµqvwU RviY-weRviY wewµqv|
N.	†h‡nZz (ii) bs wewµqvwU GKwU Zvcnvix wewµqv ZvB, ZvcgvÎv evov‡j N2 I O2 Gi wewµqvq NO Gi Drcv`b gvÎv †e‡o hvq| d‡j mvg¨ve¯’v Wvb w`‡K AMÖmi nq| wewµqv‡Z AskMÖnYKvix M¨v‡mi †gvj Ges Drcbœ M¨v‡mi †gvj msL¨v mgvb e‡j mvg¨ve¯’vq Pv‡ci †Kv‡bv cÖfve †bB| DwjøwLZ wewµqvwUi gva¨‡g HNO3 (bvBwUªK GwmW) Drcv`b Kiv nq| cy‡iv Drcv`b cÖwµqvq wewµqvwU axi Ges cÖwµqvi MwZ wbqš¿YKvix avc| G av‡c hZ †ewk NO Gi Drcv`b n‡e ZZ HNO3 Gi Drcv`bI evo‡e|  
cÖkœ -25  wb‡Pi wewµqvØq jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
i. 2HCl + Na2CO3  2NaCl + H2O + CO2
ii. H2SO4 + Ca(OH)2  CaSO4 + 2H2O
	[image: ]
	K.	DfgyLx wewµqv Kx?	1
L.	RviK I weRviK Kx? e¨vL¨v Ki|	2
M.	(i) bs wewµqvq 5 gm HCl †K cÖkwgZ Ki‡Z Kx cwigvY Na2CO3 cÖ‡qvRb n‡e?	3
N.	Ò(ii) bs wewµqvwU GKwU cÖkgb wewµqvÓ †Zvgvi DË‡ii mc‡ÿ hyw³ `vI|	4


  25bs cª‡kœi DËi  
K.	†h wewµqvq wewµqK c`v_©¸‡jv wewµqv K‡i Drcv‡` cwiYZ nq Ges GKB mv‡_ Drcv` wewµqv K‡i cybivq wewµq‡K cwiYZ nq Zv‡K Dfgy~Lx wewµqv e‡j| 
L.	†h wewµqK B‡jKUªb MÖnY K‡i Zv‡K RviK Ges †h wewµqK B‡jKUªb eR©b K‡i Zv‡K weRviK e‡j| †hgb : Zn + Cu2+  Zn2+ + Cu GB wewµqvq wRsK B‡jKUªb eR©b K‡i Zn2+ G cwiYZ nq| ZvB wRsK GKwU weRviK| Avevi Cu2+ `ywU B‡jKUªb MÖnY K‡i Cu G cwiYZ nq| ZvB Cu2+ GKwU RviK|
M.	cÖ`Ë wewµqvwU n‡jv :
	2HCl + Na2CO3  2NaCl + H2O + CO2
	HCl Gi GK †gvj = 1+35.5
	                       	= 36.5 gm
	 G wewµqvi HCl Gi `yB †gvj = (36.5  2) gm
	                       	 = 73 gm
	Avevi, Na2CO3 Gi GK †gvj = (23  2 +12 +16  3) gm
			                  	= 106 gm
	DcwiD³ mgxKiY †_‡K †`Lv hvq 2 †gvj HCl †K cÖkwgZ Ki‡Z cÖ‡qvRb 1 †gvj Na2CO3|
	 73 gm HCl †K cÖkwgZ Ki‡Z cÖ‡qvRb 106 gm Na2CO3  
	 5 gm HCl †K cÖkwgZ Ki‡Z cÖ‡qvRb gm = 7.26 gm 
	 Na2CO3 Gi cÖ‡qvRbxq cwigvY =7.26 gm 
N.	DÏxc‡Ki (ii) bs wewµqvwU n‡jv :
	H2SO4 + Ca(OH)2  CaSO4 + 2H2O
	Rvbv Av‡Q, †h wewµqvq GwmW I ÿvi wewµqv K‡i jeY I cvwb Drcbœ K‡i, Zv‡K cÖkgb wewµqv e‡j| DwjøwLZ wewµqvwU‡Z mvjwdDwiK GwmW, K¨vjwmqvg nvB‡Wªv·vBW ÿv‡ii mv‡_ wewµqv K‡i K¨vjwmqvg mvj‡dU jeY I cvwb Drcbœ K‡i| ZvB GwU GKwU cÖkgb wewµqv| 
	†h‡Kv‡bv cÖkgb wewµqv: GwmW + ÿvi  jeY + cvwb|
	DwjøwLZ wewµqvwU : H2SO4(aq) + Ca(OH)2(aq)  CaSO4(aq) + 2H2O(1)
	Rjxq `ªe‡Y mvjwdDwiK GwmW I K¨vjwmqvg nvB‡Wªv·vB‡Wi wewµqvq jeY I cvwb Drcbœ nIqvi mgq `ªe‡Yi pH 7 Gi wbKUeZ©x nq| A_©vr cÖkgb wewµqv m¤úbœ n‡j pH Gi gvb 7 nq| cÖK…Zc‡ÿ G wewµqvq Gwm‡Wi nvB‡Wªv‡Rb Avqb (H+) I ÿv‡ii nvB‡Wªvw·j Avqb (OH¯) hy³ n‡q cvwb Drcbœ K‡i| H+(aq) + OH¯(aq)  H2O(1)  
	mvgwMÖK wewµqvwU n‡jv :
	2H+(aq) + SO42¯(aq) + Ca2+ + 2OH¯(aq)  Ca2+(aq) + SO42¯(aq) + H2O(1)
	AZGe, GwU GKwU cÖkgb wewµqv|

cÖkœ -26  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
†jvnv Ges A¨vjywgwbqvg‡K `xN©w`b evqy‡Z gy³ Ae¯’vq †i‡L w`‡j †jvnv ÿqcÖvß nq| wKš‘ A¨vjywgwbqvg ÿqcÖvß nq bv|
	[image: ]
	K.	†Kjvm cvwb Kx?	1
L.	H2SO3 G mvjdv‡ii RviY gvb wbY©q Ki| 	2
M.	DÏxc‡K DwjøwLZ NUbv `yBwU e¨vL¨v Ki|	3
N.	ÒA¨vjywgwbqv‡gi mv‡_ Aw·‡R‡bi wewµqvwU GKB mv‡_ ms‡hvRb Ges `nb wewµqvÓ Dw³wUi h_v_©Zv hvPvB Ki|	4


  26bs cª‡kœi DËi  
K.	AvqwbK †hŠ‡Mi mv‡_ hy³ cvwb‡K †Kjvm ev nvB‡Wª‡UW cvwb e‡j| 
L.	awi, S Gi RviY msL¨v = x,
	H Gi RviY msL¨v = + 1
	O Gi RviY msL¨v = 2
	†h‡nZz H2SO3 wbi‡cÿ AYy, AZGe †gvU RviY msL¨v k~b¨ nq|
	 (1)  2 + x + (2)  3 = 0
	ev, x = 6  2
			= +4
	A_©vr H2SO3 G S Gi RviY msL¨v = +4 
M.	†jvnv‡K evqy‡Z gy³ Ae¯’vq †i‡L w`‡j Zv Aw·‡Rb I Rjxqev‡®úi mv‡_ wewµqvq AskMÖnY K‡i| d‡j †jvnv evqyi Rjxq ev‡®úi mv‡_ wewµqv K‡i Avqi‡bi A·vBW ev gwiPv Drcbœ K‡i| d‡j †jvnv ÿqcÖvß nq| gwiPvi ivmvqwbK ms‡KZ n‡jv Fe2O3.nH2O| gwiPvi cÖwZ AYy‡Z hy³ cvwbi AYyi msL¨v AÁvZ| ZvB hy³ cvwbi AYyi msL¨v‡K n Øviv cÖKvk Kiv nq| gwiPv‡K FeO(OH) ms‡KZ wn‡m‡eI cÖKvk Kiv nq|
	4Fe(s) + 6H2O(l) + 3O2(g)  4Fe(OH)3(s) 

[bookmark: _MON_1466255657][bookmark: _MON_1466255719][bookmark: _MON_1166072097][bookmark: _MON_1483078566]	2Fe(OH)2(s) Fe2O3.nH2O(s)
	Avi †jvnvi g‡Zv A¨vjywgwbqvg avZz evqyi Aw·‡R‡bi mv‡_ wewµqv K‡i A¨vjywgwbqvg A·vBW Drcbœ K‡i hv avZe LÊ †_‡K AcmvwiZ nq bv| A_©vr A¨vjywgwbqvg ÿqcÖvß  nq bv eis A¨vjywgwbqvg A·vBW wb‡Pi ¯Í‡ii avZe A¨vjywgwbqvg‡K evqyi ms¯ú‡k© Avmv †_‡K †iva K‡i| wewµqvwU wbgœiƒc : 
	2Al + 3O2  Al2O3
N.	A¨vjywgwbqv‡gi mv‡_ Aw·‡R‡bi wewµqvwU GKB mv‡_ ms‡hvRb Ges `nb wewµqv| Dw³wU h_v_©|
	†h wewµqvq `yB ev Z‡ZvwaK †hŠM ev †gŠj hy³ n‡q bZzb †hŠM Drcbœ K‡i Zv‡K ms‡hvRb wewµqv e‡j| A¨vjywgwbqvg evqyi Aw·‡R‡bi mv‡_ hy³ n‡q A¨vjywgwbqvg A·vBW Drcbœ K‡i| AZGe, D³ wewµqvwU GKwU ms‡hvRb wewµqv|
	wewµqvwU wbgœiƒc :
	2Al + 3O2  Al2O3
	Avevi, `nb wewµqvi msÁvbyhvqx †h wewµqvq †Kv‡bv †gŠj ev †hŠM‡K evqyi Aw·‡R‡bi Dcw¯’wZ‡Z cywo‡q Zvi Dcv`vb †gŠ‡ji A·vB‡W cwiYZ Kiv nq Zv‡K `nb wewµqv e‡j| GLv‡b wewµqvwU‡Z A¨vjywgwbqvg evqyi Aw·‡R‡bi Dcw¯’wZ‡Z cywo‡q Al2O3 cwiYZ n‡q‡Q| AZGe, GwU GKwU `nb wewµqv|
cÖkœ -27  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
i. CaO + CO2  CaCO3
ii. CaCO3  CaO + CO2
iii. Zn + H2SO4  ZnSO4 + H2
	[image: ]
	K.	RviY msL¨v Kx?	1
L.	ms‡hvRb I we‡hvRb wewµqvi g‡a¨ `yBwU cv_©K¨ †jL|	2
M.	DÏxc‡Ki (i)bs wewµqvi m`„k wZbwU wewµqv D‡jøL Ki|	3
N.	mKj ms‡kølY wewµqvq ms‡hvRb wewµqv wKš‘ mKj ms‡hvRb wewµqv ms‡kølY wewµqv bq- Dw³wU we‡kølY Ki|	4


  27bs cª‡kœi DËi  
K.	†Kv‡bv †gŠj hZmsL¨K B‡jKUªb eR©b ev MÖnY K‡i abvZ¥K ev FYvZ¥K Avqb Drcbœ K‡i Zv‡K †gŠ‡ji RviY msL¨v e‡j|
L.	ms‡hvRb I we‡hvRb wewµqvi g‡a¨ `yBwU cv_©K¨ wb‡gœ †`Iqv n‡jvÑ
	ms‡hvRb wewµqv
	we‡hvRb wewµqv

	i.	`yB ev Z‡ZvwaK †gŠj ev †hŠM hy³ n‡q bZzb †hŠM Drcbœ nq|
	i.	†Kv‡bv †hŠM‡K †f‡O GKvwaK †hŠM ev †gŠ‡j cwiYZ Kivi cÖwµqvi bvg we‡hvRb wewµqv|

	ii.	ms‡hvRb wewµqvq Zvc cÖ‡qv‡Mi cÖ‡qvRb nq bv|
	ii.	we‡hvRb wewµqvi Rb¨ Zvc cÖ‡qv‡Mi cÖ‡qvRb nq|


M.	DÏxc‡Ki (i)bs G msNwUZ ivmvqwbK wewµqvwU ms‡hvRb wewµqv| Giƒc AviI wZbwU ms‡hvRb wewµqvi D`vniY wb‡gœ †`Iqv n‡jvÑ
	(a) Avqib (II) †K¬vivBW, †K¬vwi‡bi mv‡_ wewµqv K‡i Avqib (III) †K¬vivBW Drcbœ K‡i|
2FeCl2(aq) + Cl2(g)  2FeCl3(aq)
	(b) nvB‡Wªv‡Rb (H2) M¨vm, †K¬vwib (Cl2) M¨v‡mi mv‡_ wewµqv K‡i nvB‡Wªv‡Rb †K¬vivBW (HCl) M¨vm Drcbœ K‡i|
H2(g) + O2(g)  2HCl(g)
	(c) nvB‡Wªv‡Rb I Aw·‡R‡bi ms‡hv‡M cvwb Drcbœ nq|
2H2(g) + O2(g)  2H2O(l)
N.	mvaviYZ †h ivmvqwbK wewµqvq `yB ev Z‡ZvwaK †gŠj ev †hŠM hy³ n‡q bZzb †hŠM Drcbœ K‡i Zv‡K ms‡hvRb wewµqv e‡j| Avi, ms‡hvRb wewµqvq `yB ev Z‡ZvwaK †gŠwjK c`v_© hy³ n‡q bZzb †hŠM Drcbœ n‡j Zv‡K ms‡kølY wewµqv e‡j|
	†mvwWqvg (Na) I †K¬vwib (Cl2) ci¯ú‡ii mv‡_ wewµqv K‡i †mvwWqvg †K¬vivBW (NaCl) MVb K‡i|
2Na + Cl2  Nacl
	Avevi, DÏxc‡Ki cÖ_g wewµqvq CaO I CO2 ci¯ú‡ii mv‡_ hy³ nq CaCO3 Drcbœ K‡i, CaO + CO2 — CaCO3
	G‡ÿ‡Î, Dfq wewµqvB ms‡hvRb cÖK…wZi| wKš‘, †mvwWqvg †K¬vivBW MV‡b Zvi Dcv`vb †gŠj †mvwWqvg I †K¬vwi‡bi ms‡hvM N‡U‡Q| myZivs, GwU GKwU ms‡kølY wewµqv| cÿvšÍ‡i, CaCO3, Zvi Dcv`vb †gŠj K¨vjwmqvg, Kve©b I Aw·‡R‡bi cÖZ¨ÿ ms‡hv‡M Drcbœ nqwb| ZvB, cÖ_g ms‡hvRb wewµqvwU ms‡kølY n‡jI c‡iiwU bq|
	myZivs, mKj ms‡kølY wewµqvB ms‡hvRb wewµqv, wKš‘ mKj ms‡hvRb wewµqv ms‡kølY wewµqv bq, Dw³wU h_v_©|



cÖkœ -28  (i) Pzbvcv_i  Pzb + A(g)
		(ii) A(g) + NH3 + H2O  B
		(iii) B + eªvBb  C + wbkv`j
	[image: ]
	K.	digvwjb Kx?	1
L.	e¨vcb I wbtmi‡Yi g‡a¨ cv_©K¨ †jL|	2
M.	DÏxc‡Ki wewµqv wZbwUi mvnv‡h¨ C Gi cÖ¯‘wZ eY©bv Ki|	3
N. 	DÏxc‡Ki wewµqv wZbwU Kx ai‡bi wewµqv? hyw³mn we‡kølY Ki|	4


  28bs cª‡kœi DËi  
K.	wg_vb¨vj ev digvjwWnvB‡Wi m¤ú„³ (AvqZb wn‡m‡e 40%, fi wn‡m‡e 37%) Rjxq `ªeY‡K digvwjb e‡j| 
L.	e¨vcb I wbtmi‡Yi g‡a¨ cv_©K¨ :
	e¨vcb
	wbtmiY

	1.	†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq c`v‡_©i ¯^Ztù‚Z© I mgfv‡e cwie¨vß nIqvi cÖwµqv‡K e¨vcb e‡j|
	1.	miæ wQ`ª c‡_ †Kv‡bv M¨v‡mi AYymg~‡ni D”PPvc †_‡K wbgœPvc AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j|

	2.	e¨vcb ¯^Ztù‚Z©fv‡e nq|
	2.	wbtmiY Pv‡c wµqv K‡i|


M.	DÏxc‡K DwjøwLZ (i), (ii) Ges (iii) bs wewµqv Øviv C cÖ¯‘Z Kiv hvq : 
	(i) bs wewµqv :
	Pzbvcv_i (CaCO3) Gi Zvcxq we‡hvR‡b Avgiv Pzb (CaO) Ges CO2 M¨vm cvB| 
	Pzbvcv_i (CaCO3)CaO (Pzb) + CO2(g)
		(A)
	(ii) bs wewµqv :
	CO2 Gi mv‡_ A¨v‡gvwbqv I H2O Gi wewµqvq NH4HCO3 cvIqv hvq| 
	CO2(g) + NH3 + H2O  NH4HCO3
	 (A)	(B)
	(iii) bs wewµqv :
	NH4HCO3 Gi mv‡_ eªvBb (NaCl) Gi wewµqvq wbkv`j (NH4Cl) Ges NaHCO3 cvIqv hvq|
	NH4HCO3 + NaCl  NaHCO3(C) + wbkv`j (NH4Cl) 
N.	DÏxc‡Ki DwjøwLZ wewµqv¸‡jv n‡jv :
i.	CaCO3  CaO + CO2
ii.	CO2 + NH3 + H2O  NH4HCO3
iii.	NH4HCO3 + NaCl  NaHCO3 + NH4Cl
	GLv‡b 1g wewµqwU we‡hvRb wewµqv| KviY, CaCO3 †hŠMwU †f‡½ `ywU bZzb †hŠM CaO Ges CO2 Drcbœ nq| hv we‡hvRb wewµqvq ˆewkó¨ cÖKvk K‡i| 
	2q wewµqvwU GKwU ms‡hvRb wewµqv| KviY GLv‡b wZbwU †hŠM GK‡Î wgwjZ n‡q GKwU bZzb †hŠM NH4HCO3 Drcbœ K‡i Ges 3q wewµqvwU GKwU wØ-cÖwZ¯’vcb wewµqv| 
	KviY D³ wewµqvq NaCl Gi Na+ Avqb NH4HCO3 Gi NH4+ Avqb Øviv Ges Cl Avqb HCO3 Avqb Øviv cÖwZ¯’vwcZ nq| 
cÖkœ -29  (i) FeCl3  FeCl2 + Cl2
	(ii) NaOH + HNO3  NaNO3 + H2O
	[image: ]
	K.	KYvi MwZZË¡ Kx? 	1
L.	K Gi me©‡kl B‡jKUªbwU 3d AiweUv‡j bv wM‡q 4s AiweUv‡j hvq †Kb e¨vL¨v Ki|	2
M.	DÏxc‡Ki (ii)bs wewµqvwU †h †kÖwYi wewµqv Zvi e¨envi Av‡jvPbv Ki|	3
N. 	DÏxc‡Ki †Kvb wewµqvwU RviY-weRviY wewµqv Zv hyw³mn Av‡jvPbv Ki|	4


  29bs cª‡kœi DËi  
K.	KwVb, Zij A_ev M¨vmxq mKj Ae¯’vq c`v‡_©i KYvmg~n MwZkxj _v‡K| GwU n‡jv KYvi MwZZË¡| 
L.	K Gi B‡jKUªb web¨vm wbgœiƒc :
	K(19)  1s2 2s2 2p6 3s23p64s1
	B‡jKUªb w¯’wZkxjZv AR©‡bi Rb¨ cÖ_‡g wbgœ kw³i AiweUv‡j Mgb K‡i Ges AiweUvj c~Y© K‡i; c‡i D”P kw³i AiweUv‡j B‡jKUªb Øviv c~Y© nq| †h‡nZz 4s AiweUv‡ji kw³ 3d AiweUv‡ji kw³i †P‡q Kg| ZvB me©‡kl B‡jKUªbwU 3d AiweUv‡j bv cÖ‡ek K‡i 4s AiweUv‡j hvq| 
M.	DÏxc‡Ki ii bs wewµqvwU n‡jv :
	NaOH + HNO3  NaNO3 + H2O
	GB wewµqvwU GKwU cÖkgb wewµqv| wb‡gœ Gi e¨envi Av‡jvPbv Kiv n‡jv :
	1.	cwicv‡K : cwicv‡Ki cÖ‡qvR‡b cvK¯’wj‡Z GwmW m„wó nq| cÖ‡qvR‡bi AwZwi³ GwmW cvK¯’wj‡Z A¯^w¯Í m„wó K‡i| G †_‡K cwiÎv‡Yi Rb¨ g„`y ÿvi †hgb g¨vM‡bwmqvg nvB‡Wªv·vBW ev A¨vjywgwbqvg nvB‡Wªv·vBW †meb Kiv nq| G ÿvi¸‡jv cvK¯’wji GwmW‡K cÖkwgZ K‡i wbi‡cÿ †hŠM wn‡m‡e jeY I cvwb Drcbœ K‡i| 
	2.	`uv‡Zi h‡Zœ : gvby‡li gy‡L _vKv e¨vK‡Uwiqv n‡Z cÖPzi GwmW Drcbœ nq| Gme GwmW `uv‡Zi Gbv‡gj‡K AvµgY K‡i| Uz_‡c‡÷i ÿvi gy‡Li GwmW‡K cÖkwgZ K‡i| 
	3.	†KK ˆZwi‡Z : †KK ˆZwi‡Z †ewKs cvDWvi e¨envi Kiv nq| †ewKs cvDWv‡i cvwb †hvM Ki‡j cÖkgb wewµqv nq Ges CO2 Gi Rb¨ †KK big nq| 
	4.	K…wl †ÿ‡Î : ÿvixq gvwUi Rb¨ A¨v‡gvwbqvg mvj‡dU Ges GwmwWq gvwUi Rb¨ Pzb cÖ‡qvM K‡i gvwUi pH †K cÖkwgZ Kiv nq| 
N.	DÏxc‡Ki `ywU wewµqvi g‡a¨ (i) bs wewµqvwU RviY-weRviY wewµqv| 
	(i)bs wewµqvq FeCl3 G Fe Gi RviY msL¨v +3| Drcv` FeCl2 G Fe Gi RviY msL¨v +2| wewµqvq Fe3+ GKwU B‡jKUªb MÖnY K‡i Fe2+ G cwiYZ nq A_©vr weRviY wewµqv m¤úbœ nq| 
	Fe3+ + e  Fe2+ 
	wewµq‡K FeCl3 Gi Cl Gi RviY msL¨v 1 Ges Drcv` Cl2 G Cl Gi RviY msL¨v 0| GLv‡b Cl Avqb GKwU B‡jKUªb Z¨vM K‡i Cl2 M¨v‡m cwiYZ nq A_©vr RviY wewµqv m¤úbœ nq| 
	Cl  e  Cl2
	ev, 2Cl  2e  Cl2 
	Z¨vMK…Z B‡jKUªb Fe3+ MÖnY K‡i| Gfv‡e wewµqvwU‡Z RviY-weRviY m¤úbœ nq| 

[bookmark: _MON_1483436714][bookmark: _MON_1483441847][bookmark: _MON_1483694257]	
	Aciw`‡K, NaOH + HNO3  NaNO3 + H2O wewµqvq †Kv‡bv B‡jKUªb Av`vb-cÖ`vb nq bv| ZvB GwU RviY-weRviY wewµqv bq| 
	AZGe ejv hvq †h, (i) bs wewµqvwU RviY-weRviY wewµqv| 
cÖkœ -30  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
	i. H2S + Cl2  S + 2HCl
	ii. AlCl3(s) + 3H2O(l)  Al(OH)3(s) + 3HCl(aq)
	[image: ]
	K.	`k©K Avqb Kv‡K e‡j? 	1
L. 	†hvRbx I RviY msL¨v GK bq †Kb? 	2
M.	(i) bs wewµqvi Av‡jv‡K RviY-weRviY hyMcr N‡UÑ e¨vL¨v Ki|	3
N. 	DÏxc‡Ki (ii) bs wewµqvwU‡K Aat‡ÿcY I cvwb we‡kølY Dfq wewµqv ejv hv‡e wKbv? †Zvgvi DË‡ii c‡ÿ gZvgZ `vI|	4


  30bs cª‡kœi DËi  
K.	GKwU wewµqvq Dcw¯’Z †h †mKj Avqbmg~‡ni B‡jKUªb ¯’vbvšÍi N‡U bv, A_©vr Avqbmg~n wewµqvq AskMÖnY K‡i bv, Zv‡`i `k©K Avqb e‡j| 
L.	†hŠM MV‡bi mgq †Kv‡bv †gŠ‡ji Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi ÿgZv‡K Zvi †hvRbx e‡j| Aciw`‡K, †Kv‡bv †gŠ‡ji RviYmsL¨v n‡jv †gŠjwUi PvR©hy³ †hvRbx| wfbœ wfbœ †hŠ‡M GKB †hvRbx wewkó †gŠ‡ji RviYgvb wfbœ wfbœ n‡Z cv‡i| †hgb : CH4 Ges CCl4 Dfq †hŠ‡M C Gi †hvRbx 4, wKš‘ CH4 G C Gi RviYmsL¨v 4 I CCl4 Gi +4| A_©vr, †hvRbx I RviYmsL¨v GK bq|  
M.	DÏxc‡K cÖ`Ë (i) bs wewµqvwU wbgœiƒc :
	H2S + Cl2  S + 2HCl
	†gŠj
	wewµq‡K RviY gvb
	Drcv‡` RviY gvb

	H
	+1
	+1

	S
	–2
	0

	Cl
	0
	–1


	wewµqvwU‡Z H Gi RviYgvb AcwiewZ©Z Av‡Q| G‡ÿ‡Î, S2– Avqb, 2wU B‡jKUªb cÖ`vb K‡i RvwiZ n‡q S cigvYy‡Z cwiYZ nq| 
	S2  2e  S (RviY wewµqv)
	cÿvšÍ‡i, 2wU Cl cigvYyi cÖwZwU S2 Avq‡bi eR©bK…Z B‡jKUªb MÖnY K‡i weRvwiZ n‡q Cl Avqb Drcbœ K‡i| 
	Cl2 + 2e  2Cl (weRviY wewµqv)
	A_©vr, wewµqvwU‡Z RviYweRviY hyMcr N‡U| 
N.	DÏxc‡Ki (ii) bs wewµqvwU‡K Aat‡ÿcY I cvwb we‡kølY Dfq wewµqvB ejv hv‡e| 
	DË‡ii c‡ÿ gZvgZ wb‡P †`qv n‡jv :
	DÏxc‡K ewY©Z 2q wewµqvwU wbgœiƒc : 
	H2S + Cl2  S + 2HCl
	AlCl3(s)  + 3H2O(1)  Al(OH)3(s) + 3HCl(aq)
	wewµqvwU‡Z AlCl3 Gi Al3+ Ges Cl, cvwbi wecixZ Avavbwewkó OH Ges H+ Avq‡bi mv‡_ hy³ n‡q bZzb †hŠM Al(OH)3 Ges HCl Drcbœ K‡i| AZGe, msÁvbyhvqx, wewµqvwU Av`©ªwe‡kølY/cvwb we‡kølY wewµqv| Avevi, wewµqvwU‡Z Drcbœ Al(OH)3 cvwb‡Z A`ªeYxq weavq Zv cv‡Îi Zj‡`‡k Aatwÿß nq| 
	AZGe, †`Lv hv‡”Q †h, wewµqvwU‡K Aat‡ÿcY I cvwb we‡kølY Dfq wewµqvB ejv hvq| 
cÖkœ -31 	(i) NaCl(aq) + AgNO3(aq) 
	(ii) AgNO3(aq) + NaOH (aq) 
	[image: ]
	K.	RviY msL¨v Kv‡K e‡j? 	1
L.	DfgyLx wewµqvi mvg¨ve¯’vi Ici ZvcgvÎvi cÖfve e¨vL¨v Ki|	2
M.	(i) bs wewµqvwU †Kvb ai‡bi wewµqv e¨vL¨v Ki|	3
N. 	(ii) bs wewµqv †_‡K ïiæ K‡i U‡jb weKviK cÖ¯‘wZi avc¸‡jv eY©bv Ki Ges Gi mv‡_ A¨vjwWnvBW Gi msNwUZ wewµqv e¨vL¨v Ki|	4


  31bs cª‡kœi DËi  
K.	†hŠM MV‡bi mgq †Kvb †gŠj hZ msL¨K B‡jKUªb eR©b K‡i FYvZ¥K Avqb Drcbœ K‡i A_ev hZ msL¨K B‡jKUªb MÖnY K‡i abvZ¥K Avqb Drcbœ K‡i Zv‡K †gŠ‡ji RviY msL¨v e‡j| 
L.	†h mKj wewµqv GKB mv‡_ m¤§yL I cðvr Dfq w`‡K msNwUZ nq Zv‡K DfgyLx wewµqv e‡j| DfgyLx wewµqvi mvg¨ve¯’vq hw` ZvcgvÎv evov‡bv nq Z‡e mvg¨ve¯’v Ggb w`‡K m‡i hvq hv‡Z ms‡hvMK…Z Zvc wm‡÷g KZ…©K †kvwlZ n‡q ZvcgvÎv e„w×i djvdj mvg‡bi w`‡K AMÖmi nq| †Zgwb Zvc Drcv`bKvix wewµqvi †ÿ‡Î mvg¨ve¯’vq ZvcgvÎv evov‡j wewµqv †cQ‡bi w`‡K AMÖmi n‡q ZvcgvÎv e„w× djvdj cÖkwgZ K‡i| 
M.	DÏxc‡Ki (i) bs wewµqvwU wbgœiƒc :
	NaCl (aq) + AgNO3 (aq)  NaNO3(aq) + AgCl(s) 
	D³ wewµqvwU GKwU Aat‡ÿcY wewµqv| †Kbbv, †h wewµqvq Drcbœ Drcv` Aatwÿß nq, Zv‡K Aat‡ÿcY wewµqv e‡j|
	D³ wewµqvq Rjxq `ªe‡Y wmjfvi bvB‡Uª‡Ui mv‡_ †mvwWqvg †K¬vivB‡Wi wewµqvq †mvwWqvg bvB‡UªU I wmjfvi †K¬vivBW Drcbœ nq| G wmjfvi †K¬vivBW Aat‡ÿc wn‡m‡e Drcbœ nq| A_©vr, (i) bs wewµqvwU GKwU Aat‡ÿcY wewµqv| 
N.	DÏxc‡Ki (ii) bs wewµqvwU wbgœiƒc :
	AgNO3 (aq) + NaOH (aq)  AgOH(s) + NaNO3 (aq) A_©vr Rjxq `ªe‡Y wmjfvi bvB‡UªU †mvwWqvg nvB‡Wªv·vB‡Wi mv‡_ wewµqvq wmjfvi nvB‡Wªv·vBW Drcbœ K‡i| 
	Drcbœ wmjfvi nvB‡Wªv·vBW we‡qvwRZ n‡q wmjfvi A·vBW wn‡m‡e Aatwÿß nq| 
	2AgOH (s)  Ag2O (s) + H2O(l)
	wmjfvi A·vB‡W A¨v‡gvwbqvi Rjxq `ªeY †duvUvq †duvUvq †hvM Ki‡j mKj Aat‡ÿc `ªexf‚Z n‡q A¨v‡gvwbqv hy³ wmjfvi nvB‡Wªv·vB‡Wi `ªeY ev U‡jb weKviK Drcbœ nq| 
	Ag2O (s) + 4NH3 + H2O (l)  2 [Ag(NH3)2]+ (aq) + 2OH (aq)
	U‡jb weKvi‡Ki wmjfvi Avqb (Ag+) A¨vjwWnvB‡Wi mv‡_ wewµqv K‡i weRvwiZ nq Ges avZe wmjfvi wn‡m‡e Aatwÿß nq| GKB mv‡_ A¨vjwWnvBW RvwiZ n‡q ˆRe Gwm‡W cwiYZ nq| 
	CH3CHO(l) + 2Ag+ (aq) + 2OH (aq)  CH3COOH(l) + 2Ag  (s) + H2O(l)|
cÖkœ -32  FeCl2 + Cl2  FeCl3
	[image: ]
	K.	KYvi MwZZË¡wU †jL|	1
L.	kZfvM weï× mvjwdDwiK GwmW Gwm‡Wi ˆewkó¨m~PK ag© cÖ`k©b K‡i bv †Kb? e¨vL¨v Ki|	2
M.	eªvB‡bi Zwor we‡køl‡Y DÏxc‡K e¨eüZ M¨vmwU Drcv`‡bi wewµqvØq †jL|	3
N. 	DÏxc‡Ki wewµqvwU GKwU RviY-weRviY wewµqvÑ we‡kølY Ki|	4


  32bs cª‡kœi DËi  
K.	mKj c`v_©B ¶z`ªZg KwYKv Øviv ˆZwi Ges KwVb, Zij A_ev M¨vmxq mKj Ae¯’vq c`v‡_©i KYvmg~n MwZkxj _v‡K| 
L.	nvB‡Wªv‡Rb Avqb Dcw¯’Z _v‡K bv e‡j kZfvM weï× mvjwdDwiK GwmW Gwm‡Wi ˆewkó¨m~PK ag© cÖ`k©b K‡i bv|
	kZfvM weï× mvjwdDwiK GwmW eY©nxb Zij c`v_©| G‡Z †hŠMwU AvYweK Ae¯’vq _v‡K, AvqwbZ nq bv|
	d‡j GwU Gwm‡Wi ˆewkó¨m~PK ag© cÖ`k©b Ki‡Z cv‡i bv|  
M.	DÏxc‡K e¨eüZ M¨vmwU †K¬vwib (Cl2) hv eªvB‡bi Zwor we‡kølY †_‡K Drcbœ nq|
	†mvwWqvg †K¬vivB‡Wi (NaCl) m¤ú„³ Rjxq `ªeY‡K eªvBb e‡j| †mvwWqvg †K¬vivBW `ªeY‡K Zwor we‡kølY K‡i cÖavbZ †K¬vwib M¨vm Drcbœ Kiv nq| G M¨vm Drcv`‡bi wewµqvØq n‡jv A¨v‡bvW I K¨v‡_vW wewµqv| 
	A¨v‡bvW wewµqv : 2Cl(aq)          Cl2(g) + 2e
	K¨v‡_vW wewµqv : 2H2O(l) + 2e  H2(g) + OH(aq)
		                2H2O(l) + 2Cl(aq)  H2(g) + Cl2(g) + 2OH(aq)
N.	DÏxc‡Ki wewµqvwU GKwU RviY-weRviY wewµqv|
	AvaywbK ev B‡jKUªbxq aviYv Abyhvqx RviY weRviY wewµqv B‡jKUªb ¯’vbvšÍ‡ii gva¨‡g msNwUZ nq| RviY wewµqvq B‡jKUª‡bi Z¨vM Ges weRviY wewµqvq B‡jKUª‡bi MÖnY N‡U| 
	DÏxc‡Ki wewµqvwU n‡jv :
		2FeCl2 + Cl2 = 2FeCl3
	AvqwbK Ae¯’v : (2Fe2+ + 4Cl) + Cl2 = (2Fe3+ + 6Cl)
	Avjv`vfv‡e,	2Fe2+ 2Fe3+  [RviY]
		weRviK
		Cl2 2Cl [weRviY]
		RviK
		4Cl  4Cl
	GLv‡b Fe2+ Avqb B‡jKUªb `vb Kivq Fe3+ Avq‡b cwiYZ nq| GwU RviY wewµqv| Acic‡ÿ, Cl2 B‡jKUªb MÖnY K‡i Cl Avq‡b cwiYZ nq| GwU weRviY wewµqv| AZGe, GUv my¯úó †h, DÏxc‡Ki wewµqvwU GKwU RviY-weRviY wewµqv| 
cÖkœ -33  wb‡Pi wewµqvmg~n jÿ KiÑ
	(i) NaCl + KNO3  KCl + NaNO3
	(ii) Na2SO4 + 10H2O  X
	(iii) K + CaSO4  K2SO4 + Ca
	[image: ]
	K.	†iW· wewµqv Kx?	1
L.	Av`ª©we‡kølY wewµqv Kx D`vniYmn †`LvI|	2
M.	(ii) bs wewµqvwU †Kvb ai‡bi wewµqv Ges Gi Drcbœ X †hŠMwUi †Kjvm cvwbi kZKiv cwigvY wbY©q Ki|	3
N.	DÏxc‡Ki wewµqv¸‡jvi g‡a¨ †KvbwUi RviY-weRviY N‡U‡Q Ges †KvbwUi N‡Uwb Zv e¨vL¨v Ki|	4


  33bs cª‡kœi DËi  
K.	B‡jKUªb ¯’vbvšÍ‡ii gva¨‡g msNwUZ wewµqv n‡jv †iW· wewµqv|
L.	†h wewµqvq †Kv‡bv †hŠ‡Mi `yB Ask cvwbi wecixZ Avavbwewkó `yB As‡ki mv‡_ hy³ n‡q bZzb †hŠM Drcbœ K‡i, Zv‡K Av`ª©we‡kølY wewµqv e‡j| †hgb, A¨vjywgwbqvg †K¬vivBW cvwbi mv‡_ wewµqv K‡i A¨vjywgwbqvg nvB‡Wªv·vBW I nvB‡Wªv‡K¬vwiK GwmW Drcbœ K‡i| 
	AlCl3(s) + 3H2O(l)  Al (OH)3(s) + 3HCl (aq)
M.	(ii) bs wewµqvwU cvwb‡hvRb wewµqv| 
	Na2SO4 + 10H2O  Na2SO4.10H2O (X)
	cvwbhy³ X †hŠ‡Mi †Kjvm cvwbi fi 
		= (23  2 + 32 + 16  4) + 10 (1  2 + 16)
		= 142 + 180
		= 322 MÖvg
	322 MÖvg Na2SO4.10H2O Gi mv‡_ hy³ †Kjvm cvwbi fi 180 MÖvg
	 1 "         "       "    "    "     "      "     " = "
	 100 "         "        "     "     "     "     "     "  =  "
			= 55.90 MÖvg 
	AZGe, Drcbœ X †hŠMwU‡Z †Kjvm cvwbi kZKiv cwigvY 55.90 MÖvg
N.	DÏxc‡Ki wewµqv¸‡jvi g‡a¨ (iii) bs wewµqvq RviY-weRviY N‡U‡Q| (i) I (ii) bs wewµqvq RviY-weRviY N‡Uwb| G¸‡jv bb-†iW· wewµqv| 
	(iii) bs wewµqvi `ywU Ask-RviY I weRviY| 

[bookmark: _MON_1483539029][bookmark: _MON_1483703232][bookmark: _MON_1483703247][bookmark: _MON_1483703252]	
	RviY Ask‡K wb‡gœi mgxKi‡Yi mvnv‡h¨ Dc¯’vcb Kiv nq|
	2K  2e  2K+; 2K+ + SO4  K2SO4
	weRviY Ask‡K wb‡gœi mgxKi‡Yi mvnvh¨ Dc¯’vcb Kiv nq|
	Ca2+ + 2e  Ca
	†`Lv hv‡”Q †h, B‡jKUªb ¯’vbvšÍ‡ii gva¨‡g (iii) bs wewµqv msNwUZ nq| AZGe, GwU RviY-weRviY wewµqv| Ab¨w`‡K, i I ii bs wewµqvq B‡jKUªb ¯’vbvšÍi N‡Uwb| i bs I ii bs h_vµ‡g cÖkgb I cvwb‡hvRb wewµqv| 
cÖkœ -34  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
	(i) AlCl3(s) + 3H2O(l)  Al(OH)3(s) + 3HCl(aq)
	(ii) NaCl(aq) + AgNO3(aq)  NaNO3(aq) + AgCl
	(iii) MgCl2 + 7 H2O  MgCl2.7 H2O
	(iv) Mg + CuSO4  MgSO4 + Cu
	[image: ]
	K.	bb-†iW· wewµqv Kv‡K e‡j? 	1
L.	(iv) bs wewµqvwU †Kvb ai‡bi wewµqv? e¨vL¨v Ki|	2
M.	(i) bs I (iii) bs wewµqvi g‡a¨ cv_©K¨ †jL|	3
N. 	(ii) bs wewµqvwU bb-†iW· wewµqvÑ e¨vL¨v Ki|	4


  34bs cª‡kœi DËi  
K.	†h wewµqvq GK ev GKvwaK wewµqK †_‡K bZzb †hŠM Drcbœ nIqvi mgq wewµq‡K we`¨gvb †gŠjmg~‡ni g‡a¨ B‡jKUªb Av`vb-cÖ`vb nq bv †mB wewµqv‡K bb-†iW· wewµqv e‡j| 
L.	(iv) bs wewµqvwU n‡jv : Mg + CuSO4  MgSO4 + Cu
	cÖ`Ë wewµqvwU n‡jv cÖwZ¯’vcb wewµqv| GwU GK ai‡bi RviY-weRviY wewµqv| wewµqvq g¨vM‡bwmqvg avZz Kcvi mvj‡d‡Ui mv‡_ wewµqv K‡i g¨vM‡bwmqvg mvj‡dU Ges Kcvi Drcbœ K‡i| wewµqvq g¨vM‡bwmqvg avZz Kcvi mvj‡dU n‡Z Kcvi‡K cÖwZ¯’vcb K‡i| 
M.	(i) bs wewµqvwU n‡jv :
	AlCl3 + 3H2O  Al(OH)3 + 3HCl
	(iii) bs wewµqvwU n‡jv :
	MgCl2 + 7H2O  MgCl2.7H2O
	(i) bs (iii) bs wewµqvi g‡a¨ cv_©K¨ wb‡gœ †`qv n‡jv :
	1.	(i) bs wewµqvwU n‡jv Av`ª©we‡kølY wewµqv Ges (iii) bs wewµqvwU n‡jv cvwb‡hvRb wewµqv| 
	2.	(i) bs wewµqvq †hŠ‡Mi `yB Ask cvwbi wecixZ Avavb wewkó `yB As‡ki mv‡_ hy³ n‡q bZzb †hŠM Drcbœ K‡i| Aci w`‡K (iii) bs wewµqvq AvqwbK †hŠM †Kjvm MV‡bi mgq GKvwaK msL¨K cvwbi AYyi mv‡_ hy³ nq| 
	3.	(i) bs wewµqv wØ-cÖwZ¯’vcb wewµqvi Abyiƒc| Z‡e GB wewµqvq cvwb AskMÖnY K‡i Ges wewµqvq †Kv‡bv B‡jKUªb ¯’vbvšÍi N‡U bv| Aciw`‡K, (iii) bs wewµqvwU ms‡hvRb wewµqvi Abyiƒc| Z‡e ms‡hvRb wewµqvi b¨vq GB wewµqvq B‡jKUªb ¯’vbvšÍi N‡U bv| 
N.	(ii) bs wewµqvwU n‡jv :
	NaCl(aq) + AgNO3(aq)  NaNO3(aq) + AgCl(l)
	Dc‡ii wewµqvq †mvwWqvg †K¬vivBW I wmjfvi bvB‡UªU Rjxq `ªeY wewµqv K‡i †mvwWqvg bvB‡Uª‡Ui Rjxq `ªeY I wmjfvi †K¬vivB‡Wi Aat‡ÿc Drcbœ K‡i| 
	cÖKZc‡ÿ wewµqvq wmjfvi bvB‡Uª‡Ui wmjfvi Avqb (Ag+) I †mvwWqvg †K¬vivB‡Wi †K¬vivBW Avqb (Cl) hy³ n‡q wmjfvi †K¬vivB‡Wi Aat‡ÿc Drcbœ K‡i| †mvwWqvg bvB‡UªU Rjxq `ªe‡Y †mvwWqvg Avqb (Na+) I bvB‡UªU Avqb (NO3) wn‡m‡e _v‡K| Rjxq `ªe‡Y †mvwWqvg Avqb (Na+) I bvB‡UªU Avqb (NO3) wewµqvq AskMÖnY K‡i bv| G‡`i‡K `k©K Avqb e‡j| GB wewµqvq †Kv‡bv B‡jKUª‡bi ¯’vbvšÍi N‡U bv| 
	NaCl(aq) + AgNO3(aq)  Na+(aq) + NO3(aq) + AgCl(s)
	A_ev,
	Na+(aq)+Cl(aq) + Ag+(aq) + NO3(aq)  Na+(aq) + NO3(aq) + AgCl(s)
	†h‡nZz, DcwiD³ (ii) bs wewµqvq †Kv‡bv B‡j±ª‡bi ¯’vbvšÍi N‡U bv| AZGe, ejv hvq †h, GwU GKwU bb-†iW· wewµqv| 
cÖkœ -35  wewµqv¸‡jv †`L Ges wb‡Pi cÖkœ¸‡jvi DËi `vI :
	i. FeCl3 + SnCl2  2FeCl2 + SnCl4
	ii. NaCl(aq) + AgNO3(aq)  AgCl(s) + NaNO3(aq)
	[image: ]
	K.	mgvYyKiY wewµqv Kv‡K e‡j?	1
L.	el©vKv‡j e„wó n‡j Kjvi MvQ wb‡¯ÍR n‡q c‡o †Kb? 	2
M.	RviY-weRvi‡Yi B‡jKUªbxq gZev‡`i mvnv‡h¨ †`LvI (i)bs wewµqvq RviY-weRviY hyMcr msNwUZ nq| 	3
N. 	(ii) bs wewµqvi RviY-weRviY N‡U‡Q wK? †Zvgvi DË‡ii c‡ÿ hyw³ `vI|	4


  35bs cª‡kœi DËi  
K.	†Kv‡bv ivmvqwbK wewµqvq †hŠ‡Mi cigvYymg~‡ni cybwe©b¨v‡mi gva¨‡g GKwU mgvYy †_‡K Aci mgvYy Drcbœ n‡j Zv‡K mgvYyKiY wewµqv e‡j| 
L.	el©vKv‡j e„wó n‡j Kjv MvQ wb‡¯ÍR n‡q c‡o| KviY GwmW e„wói Kvi‡Y el©vKv‡j cvwb A¤øxq nq| KjvMv‡Q ÿvixq Dcv`vb _v‡K| cvwbi GwmW KjvMv‡Qi ÿvi‡K cÖkwgZ K‡i| d‡j KjvMvQ wb‡¯ÍR n‡q c‡o ev gviv hvq|
M.	DÏxc‡Ki (i) bs wewµqvwU wbgœiƒcfv‡e †jLv hvq :
	2Fe3+Cl3 + Sn2+Cl2 = 2Fe2+Cl2 + Sn4+Cl4
	DÏxc‡Ki (i) bs wewµqvq weRviK Sn2+ Ges RviK Fe3+ hyMcr RvwiZ I weRvwiZ nq|
	wewµqvwU n‡jv 2FeCl3 + SnCl2 = 2FeCl2 + SnCl4|
	weRviK RviY wewµqvq B‡jKUªb `vb K‡i RvwiZ nq| Aciw`‡K RviK, weRviK KZ…©K Z¨vMK…Z B‡jKUªb MÖnY K‡i weRvwiZ nq| 
	DÏxc‡Ki (i) bs wewµqvwU‡Z, weRviK Sn2+ `ywU B‡jKUªb Z¨vM K‡i RvwiZ nq Ges Sn4+ Avq‡b cwiYZ nq| wewµqvwU n‡jv, Sn2+  2e  Sn4+
	Avevi, RviK Fe3+ `ywU B‡jKUªb MÖnY K‡i weRvwiZ nq| 2Fe3+ + 2e  2Fe2+ 
	wewµqv¯’‡j weRviK Rvi‡Ki ms¯ú‡k© Avm‡j, weRviK RviK‡K weRvwiZ K‡i| AZtci RviK weRviK‡K RvwiZ K‡i RviY-weRviY wewµqv m¤úbœ K‡i| myZivs, ejv hvq RviYÑ weRviY hyMcr wewµqv| 
	A_©vr, DÏxc‡Ki (i) bs wewµqvq RviY I weRviY GKB mv‡_ msNwUZ nq| 
N.	DÏxc‡Ki (ii) bs wewµqvwU GKwU bb-†iW· wewµqv| A_©vr GB wewµqvq RviY-weRviY N‡Uwb| GB wewµqvwU wbgœiƒc :
	NaCl(aq) + AgNO3(aq)  AgCl(s)  + NaNO3 (aq)
	wewµqvwU Aat‡ÿcY wewµqv| A_©vr GLv‡b †mvwWqvg †K¬vivBW I wmjfvi bvB‡UªU wewµqv K‡i wmjfvi †K¬vivBW Aat‡ÿc I †mvwWqvg bvB‡UªU Drcbœ K‡i| †mvwWqvg bvB‡UªU Rjxq `ªe‡Y †mvwWqvg Avqb (Na+) I bvB‡UªU Avqb (NO3) wn‡m‡e _v‡K, Giv wewµqvq AskMÖnY K‡i bv| GB wewµqvq †Kv‡bv B‡jKUª‡bi ¯’vbvšÍi N‡U bv| †h‡nZz B‡jKUª‡bi ¯’vbvšÍi Qvov RviY weRviY m¤¢e bq, ZvB (ii) bs wewµqvq RviY-weRviY N‡Uwb| 
cÖkœ -36  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI : 
	i. Cu2O + O2  CuO
	ii. SiCl4 + H2O  Si(OH)4 + HCl
	iii. CuSO4 + 5H2O  CuSO4.5H2O
	[image: ]
	K.	M¨vm‡nvj Kx?	1
L.	M¨vjfvwbK †Kv‡l jeY †mZz e¨envi Kiv nq †Kb?	2
M.	DÏxc‡Ki †Kvb wewµqvwU wiW· wewµqvÑ e¨vL¨v Ki|	3
N. 	ii I iii bs wewµqv `ywU cvwb gva¨‡g NU‡jI Gi cÖK…wZ wfbœ Av‡jvPbv Ki|	4


  36bs cª‡kœi DËi  
K.	M¨vm‡nvj GK cÖKvi R¡vjvwb †hLv‡b †c‡Uªv‡ji mv‡_ 10-20% B_vbj wgwkªZ _v‡K| 
L.	M¨vjfvwbK †Kv‡l jeY †mZz e¨envi K‡i Zb¥‡a¨ Aew¯’Z abvZ¥K I FYvZ¥K Avq‡bi mvnv‡h¨ M¨vjfvwbK †Kv‡li K¨v‡_vW I A¨v‡bvW cv‡Î Avq‡bi AmgZv `~i Kiv nq| 
M.	DÏxc‡K DwjøwLZ (i) bs wewµqvwU wiW· wewµqv| wb‡gœ Gi e¨vL¨v Kiv n‡jv :
	Cu2O + O2  CuO 
	GLv‡b, Kcvi (I) Avqb RvwiZ n‡q Kcvi (II) Avq‡b cwiYZ n‡q‡Q| A_©vr RviY msL¨v + 1 n‡Z †e‡o +2 n‡q‡Q|
	Cu+ – e  Cu2+ [RviY]
	Aciw`‡K, O2 `yBwU e MÖnY K‡i‡Q Ges Gi RviY msL¨v k~b¨ n‡Z 2 †Z iƒcvšÍi n‡q‡Q|
	O2 + 2e  O2 [weRviY]
	A_©vr, wewµqvwU‡Z RviY-weRviY N‡U‡Q| 
N.	(ii) I (iii) bs wewµqv `ywU cvwb gva¨‡g NU‡jI Gi cÖK…wZ wfbœ| wb‡gœ Zv Av‡jvPbv Kiv n‡jv :
	(ii) bs wewµqvwU Av`ª© we‡kølY ev cvwb we‡kølY wewµqv †hLv‡b SiCl4 cvwbi Dcw¯’wZ‡Z Av`ª© we‡køwlZ n‡q wmwjKb nvB‡Wªv·vBW I nvB‡Wªv‡K¬vwiK GwmW Drcbœ K‡i|
	SiCl4 + H2O  Si(OH)4 + HCl
 	Aciw`‡K, (iii) bs wewµqvwU n‡jv cvwb‡hvRb wewµqv| GB wewµqvq CuSO4 †hŠ‡Mi mv‡_ cuvP †gvj cvwb hy³ _v‡K| †hŠ‡Mi mv‡_ hy³ cvwb‡K †Kjvm cvwb ev nvB‡Wª‡UW cvwb e‡j|
	CuSO4 + 5H2O  CuSO4.5H2O 
cÖkœ -37  wb‡Pi wewµqv¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
Zn + CuSO4 = ZnSO4 + Cu
	[image: ]
	K.	weRviK Kx?	1	
L.	weRviK RvwiZ nq †Kb?	2
M.	D³ wewµqvq †KvbwU RviK I †KvbwU weRviK Zv wba©viY Ki|	3
N.	B‡jKUªwbK gZev` Abymv‡i wewµqvq RviY I weRviY GKB mv‡_ msNwUZ n‡q‡QÑ hyw³mn eywS‡q `vI|	4


  37bs cª‡kœi DËi  
K.	RviY-weRviY wewµqvi mgq †h wewµqK B‡jKUªb eR©b K‡i Zv‡K weRviK e‡j|
L.	wewµq‡Ki RviY msL¨v cwieZ©b Kivi Rb¨ weRviK RvwiZ nq| RviY-weRviY wewµqv hyMcr N‡U| G wewµqvq weRviK B‡jKUªb Z¨vM K‡i RvwiZ nq Ges RviK B‡jKUªb MÖnY K‡i weRvwiZ nq| G‡Z wewµq‡Ki RviY msL¨vi cwieZ©b nq| GRb¨ weRviK RvwiZ nq|
M.	D³ wewµqvq CuSO4 `ywU B‡jKUªb MÖnY K‡i weRvwiZ nq Ges Zn †K RvwiZ K‡i; A_©vr CuSO4 GB wewµqvq RviK c`v_©| GKBfv‡e Zn `ywU B‡jKUªb cÖ`vb K‡i RvwiZ nq Ges CuSO4 †K weRvwiZ K‡i| A_©vr Zn GB wewµqvq weRviK|
	G‡ÿ‡Î wb‡gœv³ wewµqv `ywU N‡U : 
	Zn  2e Zn2+ (RviY)
	Cu2+ + 2e Cu (weRviY)
N.	Zn  2e Zn2+ (weRviY wewµqv) ............... (i)
	Cu2+ + 2e Cu (RviY wewµqv) .............. (ii)
	i bs I ii bs wewµqvi AvqwbK iƒc n‡jv 
	Zn + Cu2+  Zn2+ + Cu
	i bs wewµqvi wewµq‡K Zn Gi RviY msL¨v k~b¨ (0) Ges Drcv` ZnSO4 G Zn Gi RviY msL¨v + 2| A_©vr wewµqvq Zn  `ywU B‡jKUªb AcmviY K‡i RvwiZ nq Ges ZnSO4 G cwiYZ nq| 
	ii bs wewµqvi wewµqK CuSO4 G Cu Gi RviY msL¨v + 2 Ges Drcv‡` Cu Gi RviY msL¨v k~b¨ (0)| A_©vr wewµqvq CuSO4 `ywU B‡jKUªb MÖnY K‡i weRvwiZ nq Ges Cu G cwiYZ nq|
	myZivs, D³ wewµqvq RviY I weRviY GKB mv‡_ msNwUZ n‡q‡Q|
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