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†gv‡ji aviYv I ivmvqwbK MYbv
      Concept of Mole and Chemical

¸iæZ¡c~Y© m„Rbkxj cÖkœ I DËi

cÖkœ -1  wb‡Pi wPÎwU jÿ Ki I cÖkœ¸‡jvi DËi `vI :
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  1bs cª‡kœi DËi  
K.	GK †gvj cwigvY c`v‡_©i AvqZb‡K †gvjvi AvqZb e‡j|
L.	CaCO3 Gi AvYweK fi = 40  1+12  1+16  3
	                               = 40 + 12 + 48
	                               = 100
	 1 mole CaCO3 = 100gm
	A_©vr, 100gm CaCO3 Gi †gvj msL¨v 1
	 1gm CaCO3 Gi †gvj msL¨v =
	 60gm CaCO3 Gi †gvj msL¨v = = 0.6
	myZivs, 60gm CaCO3 Gi †gvj msL¨v 0.6|
M.	wP‡Îi †ejy‡b we`¨gvb C2H4 M¨v‡mi AvqZb 5L| GLv‡b ZvcgvÎv 250C I Pvc 1 atm| Avgiv Rvwb, ivmvqwbK wewµqvi †ÿ‡Î 250C ZvcgvÎv Ges 1 atm evqygÊjxq Pvc‡K cÖgvY ZvcgvÎv I Pvc e‡j|
	C2H4 M¨v‡mi AvYweK fi = 12  2 + 1  4
                                     	= 24 + 4
                                     	= 28 
	 1 mole C2H4 = 28 MÖvg|
	Avgiv Rvwb, GK †gvj cwigvY c`v‡_©i AvqZb‡K †gvjvi AvqZb e‡j| cÖgvY Ae¯’vq †h †Kv‡bv M¨vmxq c`v‡_©i †gvjvi AvqZb 22.4 wjUvi|
	A_©vr, DÏxc‡Ki †ejy‡bi C2H4 M¨vmwUi †ÿ‡Î,
	22.4 wjUvi AvqZb M¨v‡mi fi = 28 MÖvg|
	 1 wjUvi AvqZb M¨v‡mi fi =  MÖvg
	 5 wjUvi AvqZb M¨v‡mi fi =  MÖvg
                                        	= 6.25 MÖvg
	AZGe, wP‡Îi †ejy‡b 6.25 MÖvg C2H4 aviY K‡i|
N.	DÏxc‡K cÖ`Ë †hŠMwU n‡jv C2H4 ev Bw_b| G †hŠMwU cwi‡e‡ki Rb¨ ûgwK¯^iƒc| GwU GKwU ˆRe †hŠM hv A¨vjwKb mg‡MvÎxq †kªwYi m`m¨|
	A¨vjwKb `vn¨ c`v_©| Gi AYy‡Z Kve©b-Kve©b wØeÜb (>C=C<) _vKvq GwU ivmvqwbKfv‡e AZ¨šÍ mwµq| KviY wØeÜ‡bi cÖ_g eÜbwU kw³kvjx n‡jI wØZxq eÜbwU Zzjbvg~jK `ye©j| Gi d‡j `nb A¨vjwK‡bi ˆewkó¨c~Y© wewµqv|
	A¨vjwKb AwZwi³ Aw·‡Rb ev evqyi mv‡_ wewµqv K‡i CO2 I H2O Drcbœ K‡i| GB wewµqvq ch©vß cwigvY Zvckw³ Drcbœ nq| A¨vjwKb Kg `vn¨| KviY, A¨vjwK‡b Kve©‡bi kZKiv cwigvY A¨vj‡K‡bi Zzjbvq Kg|
	C2H4(g) + 3O2(g)  2CO2(g) + 2H2O(g) + Zvckw³
	†`Lv hv‡”Q †h, C2H4 (Bw_b) M¨vmwU `n‡bi ci cwi‡e‡ki Rb¨ ÿwZKi M¨vm Kve©b WvBA·vBW (CO2) I cÖPzi cwigv‡Y Zvckw³ Drcbœ nq| GB Zvc c„w_ex‡Z †_‡K hvq Ges f‚c„ô I evqygÊ‡ji ZvcgvÎv e„w× cvq| GB ewa©Z ZvcB c„w_exi Rb¨ cÖvYbvkK cÖwµqv ˆewk¦K Dòvq‡bi Rb¨ `vqx| ZvQvov GB CO2 M¨vm evZv‡mi mv‡_ wg‡k evZvm‡K `~wlZ Ki‡Q| Dw™¢` I cÖvwYKzj aŸs‡mi gy‡L co‡Q| Dciš‘ CO2 evZv‡m Dcw¯’Z cvwbi mv‡_ wewµqv K‡i GwmW Drcbœ K‡i|
	CO2(g) + H2O(l)  H2 CO3(aq)
	                          (Kve©wbK GwmW)  
	GB GwmW Ab¨vb¨ Gwm‡Wi mv‡_ wg‡j evqygÊ‡j Ae¯’vb K‡i Ges e„wói cvwbi mv‡_ f‚c„‡ô cwZZ nq| G‡K GwmWe„wó e‡j| GwmWe„wói d‡j wewfbœ Rjvk‡qi cvwb I f‚c„‡ôi gvwU A¤øxq n‡q hvq| G‡Z Rxe‰ewP‡Î¨i e¨vcK ÿwZ nq| eû  Rxe wejyß n‡q hvq|
	C2H4 Gme ÿwZKi cÖwµqvi Ab¨Zg Dcv`vb| GB †hŠMwUi `nb Z_v e¨envi cwi‡e‡k gvivZ¥K cÖfve †d‡j|
	myZivs, G K_v Ab¯^xKvh© †h, DÏxc‡Ki †hŠMwU (C2H4) cwi‡e‡ki Rb¨ ûgwK¯^iƒc|

cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
5.84gm †mv`K CuSO4 †K cvwbk~b¨ K‡i †`Lv †Mj cvwbk~b¨ CuSO4 Gi fi 3.59gm. [Cu = 63.5]
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  2bs cª‡kœi DËi  
K.	†Kv‡bv †gŠwjK c`v‡_©i cvigvYweK msL¨v‡K MÖv‡g cÖKvk Ki‡j †h cwigvY nq, Zvi cigvYy msL¨v‡K 1 †gvj cigvYy e‡j|
L.	CuSO4 Gi AvYweK fi = (63.5  1) + (32  1) + (16  4)
	                          	= 63.5 + 32 + 64
			= 159.5
	1 mole CuSO4	= 159.5gm
	 0.1 mole CuSO4 = (159.5  0.1) gm
			= 15.95gm
	myZivs, 0.1M CuSO4 Gi fi 15.95gm
M.	DÏxc‡K DwjøwLZ avZzwU n‡jv Cu (Kcvi)| Gi cvigvYweK msL¨v 29 Ges B‡jKUªb web¨vm Cu(29) 2, 8,18,1
	 1s2 2s2 2p6 3s2 3p6 3d9 4s2	
	Avgiv Rvwb, †Kv‡bv †gŠ‡ji hZwU kw³¯Í‡i B‡jKUªb web¨¯Í _v‡K, kw³¯Í‡ii †mB msL¨vB n‡jv IB †gŠ‡ji ch©vq msL¨v| Cu Gi B‡jKUªb web¨vm †_‡K †`Lv hvq, Gi B‡jKUªb¸‡jv 4wU kw³¯Í‡i web¨¯Í _v‡K| A_©vr, Cu Gi ch©vq msL¨v 4|
	Avevi, ch©vq 4 †_‡K ch©vq 7 ch©šÍ †h mKj †gŠ‡ji B‡jKUªb d Dc¯Í‡i cÖ‡ek K‡i Zv‡`i †ÿ‡Î d Dc¯Í‡i cÖ‡ekK…Z B‡jKUªb Ges me©‡kl Kÿc‡_i B‡jKUªb msL¨vi mgwó Zvi MÖæc wb‡`©k K‡i| †h‡nZz, Cu ch©vq 4 Gi †gŠj Ges Gi B‡jKUªb d Dc¯Í‡i cÖ‡ek K‡i‡Q| AZGe, d Dc¯Í‡i cÖ‡ekK…Z B‡jKUªb 9wU I me©‡kl Kÿc‡_i B‡jKUªb 2 wU Gi mgwó = 9 + 2=11, hv Zvi MÖæc 11 wb‡`©k Ki‡Q| 
	myZivs, B‡jKUªb web¨vm Abyhvqx Cu ch©vq mviwY‡Z 4_© ch©v‡qi 11 MÖæ‡c Ae¯’vbKvix †gŠj| 
N.	ÔLÕ †_‡K cvIqv hvq,
	1 mole CuSO4 = 159.5 MÖvg|
	GwU ï®‹ CuSO4 Gi †ÿ‡Î| wKš‘ cvwbhy³ Kcvi mvj‡d‡U 5 AYy cvwb hy³ _v‡K| A_©vr, †mv`K Kcvi mvj‡dU = CuSO4.5H2O 
	  Gi AvYweK fi  	=	159.5 + 5(1  2+16)
		=	159.5 + (5  18)
		=	159.5 + 90
		=	249.5
	1 mole CuSO4. 5H2O = 249.5gm †`Lv hv‡”Q †h, 
	1 †gvj Kcvi mvj‡d‡U cvwb Av‡Q 90 MÖvg|
	18 gm H2O 	=	1 mole
	 1 gm H2O	=	mole
	 90 gm H2O	=	mole
		= 5 mole
	myZivs, 1 mole CuSO4 G 5 mole cvwb we`¨gvb| 

cÖkœ -3  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU †hŠM A Gi 6.75 MÖvg we‡kølY K‡i wb‡gœv³ †gŠj¸‡jv cvIqv †Mj|
	†gŠj
	cwigvY

	H
	0.45 MÖvg

	C
	2.7 MÖvg

	O
	3.6 MÖvg
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  3bs cª‡kœi DËi  
K.	GK †gvj Kve©b WvBA·vB‡Wi AvqZb 22.4 wjUvi|
L.	K2Cr2O7 †hŠMwU‡Z K Gi RviY msL¨v +1 I O Gi RviY msL¨v -2| †K›`ªxq †gŠj Cr wewfbœ RviY gvb cÖ`k©b K‡i e‡j GB †hŠ‡M Zvi RviY gvb wbw`©ó bq|
	awi, GB †hŠ‡M Cr Gi RviY msL¨v n|
	Avgiv Rvwb, †Kv‡bv †hŠ‡Mi †gvU RviY gvb 0|
	 K2Cr2O7 †hŠ‡Mi †ÿ‡Î,
	(+1)  2 + n  2 + ( 2)  7 = 0
	ev, 2 + 2n  14 = 0
	ev, 2n - 12 = 0
	ev, 2n = 12
	ev, n = 
	 n = + 6
	AZGe, K2Cr2O7 †hŠ‡Mi †K›`ªxq cigvYy Cr Gi RviY msL¨v + 6|
M.	A †hŠ‡Mi †gvU fi = 6.75 MÖvg| DÏxc‡K cÖ`Ë Q‡K †`Lv hvq, G‡Z we`¨gvb H, C I O †gŠj¸‡jvi cwigvY h_vµ‡g 0.45 MÖvg, 2.7 MÖvg I 3.6 MÖvg|
	 	H Gi kZKiv mshywZ 	=  100
				= 6.67%
			C Gi kZKiv mshywZ 	=  100
				= 40%
			O Gi kZKiv mshywZ 	=  100
				= 53.33%
N.	ÔMÕ †_‡K cvB A †hŠ‡Mi Dcv`vb †gŠjmg~‡ni kZKiv mshywZ, H = 6.67%,  C = 40% Ges  O = 53.33%
	welq
	H
	C
	O
	†hŠ‡Mi ¯’~j ms‡KZ

	†gŠ‡ji kZKiv mshywZ
	6.67
	40
	53.33
	CH2O

	
	
= 6.67
	
= 3.33
	
= 3.33
	

	†hŠ‡M H, C  I O cigvYy msL¨vi AbycvZ 
	6.67 t 3.33 t 3.33=2 t 1 t 1
(c~Y© msL¨vi Abycv‡Zi Rb¨ 3.33 Øviv fvM K‡i)|
	


	†hŠMwUi ¯’~j ms‡KZ CH2O| 
	Avgiv Rvwb, †hŠ‡Mi AvYweK ms‡KZ Zvi ¯’~j ms‡K‡Zi mij ¸wYZK|
	myZivs, CH2O ¯’~j ms‡KZ wewkó †hŠ‡Mi AvYweK ms‡KZ (CH2O)n †`qv Av‡Q| †hŠMwUi AvYweK fi 180|
	 †hŠMwUi AvYweK fi 	= (12  1 + 1  2 +16 1)n
			ev 180	= (12 + 2 +16)n
			ev 180	= 30n
			   ev n	= 
		        	      	= 6
	myZivs, cÖ`Ë A †hŠMwUi AvYweK ms‡KZ (CH2O)6 
			               = C6H12O6|
	AZGe, cÖ`Ë †hŠMwUi bvg Møy‡KvR|




cÖkœ -3  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
180 fiwewkó †hŠM M Gi 6.75g we‡kølY K‡i 045g nvB‡Wªv‡Rb, 27g Kve©b Ges 36g Aw·‡Rb cvIqv †Mj|
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 3bs cª‡kœi DËi 
K.	†Kv‡bv †hŠ‡Mi AYy‡Z we`¨gvb cigvYymg~‡ni cÖK…Z msL¨v cÖKvkKvix ms‡KZ‡K AvYweK ms‡KZ e‡j|
L.	¯’~j ms‡KZ I AvYweK ms‡K‡Zi g‡a¨ `yBwU cv_©K¨ wb‡gœ †`Iqv n‡jv
	¯’~j ms‡KZ
	AvYweK ms‡KZ

	(i) †hŠ‡Mi ¯’~j ms‡KZ wbY©‡q Gi mshywZ Rvbv cÖ‡qvRb, wKš‘ AvYweK fi Rvbvi cÖ‡qvRb nq bv|
	(i)  †hŠ‡Mi AvbweK ms‡KZ wbY©q Ki‡Z mshywZi mv‡_ mv‡_ AvYweK fi Rvb‡Z nq|

	(ii) †hŠ‡Mi ¯’~j ms‡KZ †Kv‡bv †Kv‡bv †ÿ‡Î AvYweK ms‡K‡Zi mgvb nq|
	(ii) †hŠ‡Mi AvYweK ms‡KZ nq Gi ¯’~j ms‡K‡Zi mgvb A_ev †Kv‡bv mij ¸wYZ‡Ki mgvb nq|


M.	DÏxc‡Ki we‡kølY Kv‡h© e¨eüZ †hŠM M-Gi cwigvY = 675g
	 nvB‡Wªv‡R‡bi mshywZ =   100 = 667%
	 Kve©‡bi mshywZ =   100 = 40%
	 Aw·‡R‡bi mshywZ =   100 = 5333%
N.	D³ fimg~n e¨envi K‡i M †hŠMwUi ¯’~j ms‡KZ wbY©q Kiv hvq|
	DÏxc‡Ki M †hŠ‡Mi ¯’~j ms‡KZ wbY©‡q wb‡Pi QKwU e¨envi Kiv nq|
	welq
	nvB‡Wªv‡Rb (H)
	Kve©b (C)
	Aw·‡Rb (O)
	 †hŠ‡Mi ¯’~j ms‡KZ

	†gŠ‡ji kZKiv mshywZ
	
667
	
40
	
5333
	






CH2O

	†gŠ‡ji kZKiv mshywZ 
	
 
= 667
	

= 333
	

= 333
	

	Av‡cwÿK cvigvYweK fi
	
	
	
	

	†hŠ‡M C I H cigvYy msL¨vi AbycvZ
	(667 : 333 : 333) = 1 : 2 : 1 (c~Y© msL¨vi Abycv‡Zi Rb¨ 333 Øviv fvM K‡i)
	


	A_©vr M †hŠ‡Mi ¯’~j ms‡KZ = CH2O
	Avgiv Rvwb, †Kv‡bv †hŠ‡Mi AvYweK ms‡KZ Zvi ¯’~j ms‡K‡Zi †h‡Kv‡bv mij ¸wYZK|
	 M †hŠ‡Mi AvYweK ms‡KZ = (CH2O)n
	 M †hŠ‡Mi AvYweK fi = (12 + 2 + 16)  n
		= 30n
	myZivs, 30n = 180 [M †hŠMwUi AvYweK fi = 180]
		ev, n = 
		 n = 6
	 †hŠMwUi AvYweK ms‡KZ = (CH2O)6
		= C6H12O6
	AZGe, cÖ`Ë MvwYwZK e¨vL¨v †_‡K †`Lv hvq †h, cÖ`Ë fimg~n e¨envi K‡i M †hŠMwUi AvYweK ms‡KZ wbY©q Kiv m¤¢e|
cÖkœ -4  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
10gm g¨vM‡bwmqvg‡K 5gm Aw·‡R‡bi mv‡_ wgwk‡q DËß Kiv n‡jv| G‡Z cÖZ¨vwkZ Drcv` (15gm) cvIqv †Mj bv|
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 4bs cª‡kœi DËi 
K.	weøwPs cvDWv‡ii ms‡KZ Ca(OCl)Cl|
L.	ch©vq mviwYi MÖæc 2 G Aew¯’Z Be †_‡K ïiæ K‡i Ra ch©šÍ †gŠjmg~n‡K g„rÿvi avZz (alkaline earth metal) ejv nq| G‡`i ag© A‡bKUv ÿvi avZzi b¨vq|
	g„rÿvi avZzmg~n me©ewnt¯’ kw³¯Í‡ii 2wU B‡jKUªb AavZz‡K cÖ`vb K‡i AvqwbK †hŠM ˆZwi K‡i| G‡`i A·vBWmg~n cvwb‡Z ÿvixq `ªeY ˆZwi K‡i| GB †gŠjmg~n wewfbœ †hŠM wn‡m‡e gvwU‡Z _v‡K| G‡`i ag© A‡bKUv ÿvi avZzi b¨vq|
M.	DÏxc‡K 5 MÖvg Aw·‡Rb e¨eüZ n‡q‡Q|
	Avgiv Rvwb, Aw·‡R‡bi AvYweK fi = 32gm
		 1 mole O2 = 32gm
	Avgiv Rvwb, †Kv‡bv c`v‡_©i GK †gv‡j 602  1023 wU
	AYy ev cigvYy _v‡K|
	32gm Aw·‡R‡bi AYyi msL¨v 602  1023 wU
	 5gm     "           "       "      wU
		= 941  1022 wU
	 DÏxc‡K e¨eüZ Aw·‡R‡bi AYyi msL¨v 941  1022 wU|
N.	DÏxc‡K msNwUZ ivmvqwbK wewµqvwU n‡jv
	2Mg(s) + O2(g)  2MgO(s)
	1mol g¨vM‡bwmqvg = 24gm g¨vM‡bwmqvg
	 10gm g¨vM‡bwmqvg =  = 042 mol g¨vM‡bwmqvg
	Avevi, 1mol Aw·‡Rb = 32gm Aw·‡Rb
		 5gm Aw·‡Rb =  = 0156mol Aw·‡Rb
	DÏxc‡Ki wewµqvwU‡Z 1mol Aw·‡R‡bi mv‡_ 2molMgO K‡i|
	 042mol g¨vM‡bwmqv‡gi Rb¨ (042  2) = 021mol Aw·‡Rb cÖ‡qvRb| wKš‘ GLv‡b †gvU Aw·‡R‡bi cwigvY 0156mol| Aw·‡Rb ZvB GLv‡b wjwgwUs wewµqK| †h‡nZz , wewµqvbymv‡i 1 †gvj Aw·‡Rb †_‡K 2 †gvj g¨vM‡bwmqvg A·vBW Drcbœ nq| ZvB Aw·‡Rb Gi †gv‡ji wØ¸Y MgO-Gi †gvj n‡e|
	 MgO-Gi †gvjmsL¨v = 0312 †gvj = (2  0156) †gvj
	Avgiv Rvwb, MgO-Gi GK †gvj = 40gm
	  MgO-Gi 042 †gv‡ji fi = (40  0312) gm
			= 1248gm
	GRb¨, cÖZ¨vwkZ 15gm MgO-Gi ¯’‡j 1248gm MgO Drcbœ n‡e|
	AZGe, Aw·‡Rb wjwgwUs wewµqK nIqvq wewµqvq cÖZ¨vwkZ Drcv` ˆZwi nq bv|
cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
`kg †kªwYi QvÎ ivwd` j¨ve‡iUwi‡Z Dchy³ cwi‡e‡k 30 MÖvg bvB‡Uªv‡Rb M¨v‡mi mv‡_ 20 MÖvg Aw·‡Rb M¨vm †gkv‡jv| wewµqvi d‡j cv‡Î NO M¨vm Drcbœ n‡jv|
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 5bs cª‡kœi DËi 
K.	avZe cigvYymg~n †h AvKl©Y ej Øviv ci¯ú‡ii mv‡_ Ave× _v‡K, Zv‡K avZe eÜb e‡j|
L.	†h wewµqvq †Kv‡bv †hŠM Zvi Dcv`vb †gŠjmg~‡ni cÖZ¨ÿ ms‡hv‡M Drcbœ nq, Zv‡K ms‡kølY wewµqv ejv nq|
	DÏxc‡K bvB‡Uªv‡Rb (N2) M¨vm I Aw·‡Rb (O2) M¨v‡mi ms‡hv‡M bvB‡Uªv‡Rb g‡bv·vBW (NO) M¨vm Drcbœ nq ms‡kølY wewµqvi gva¨‡g| mKj ms‡kølY wewµqv ms‡hvRb wewµqv| myZivs, DÏxc‡Ki wewµqvwU ms‡kølY wewµqv|
M.	DÏxc‡K msNwUZ ivmvqwbK wewµqvwU n‡jv-
	N2(g) + O2(g)  2NO(g)
	DÏxc‡K Drcbœ NO M¨v‡mi AvYweK fi = (14 + 16) = 30
	                               ∴ 1 mol NO M¨vm = 30 gm
	∴ DÏxc‡K Drcbœ M¨v‡mi cwigvY = 60 gm = 2 mol
	Avgiv Rvwb, †h‡Kv‡bv M¨v‡mi GK †gv‡j 602  1023 wU AYy we`¨gvb|
	60gm NO M¨v‡m AYyi msL¨v (2  602  1023) wU
	∴ 1 gm NO Ó     Ó    Ó   wU
	∴ 10 gm NO Ó     Ó    Ó   wU
		= 201  1023 wU
	∴ Drcbœ M¨v‡mi 10 MÖv‡g AYyi msL¨v 201  1023 wU|
N.	DÏxc‡K ivwd`‡`i j¨ve‡iUwi‡Z msNwUZ ivmvqwbK wewµqvwU wbgœiƒc-
	N2(g) + O2(g)  2NO(g)
	28gm   32gm    60gm
	Avgiv Rvwb, 1 mol N2 = 28 gm
	                ∴ 30 gm N2 =  mol
		= 063 mol
	wewµqvwU n‡Z †`Lv hvq †h, 1 mol bvB‡Uªv‡Rb, 1 mol O2 Gi mv‡_ wewµqv K‡i| myZivs, 107 mol bvB‡Uªv‡Rb, 063 mol Aw·‡R‡bi mv‡_ wewµqv K‡i| A_©vr Gici Avi Aw·‡Rb Aewkó _v‡K bv| ZvB, Aewkó bvB‡Uªv‡R‡bi †gvj msL¨v = (107  063) mol = 044 mol.
	 bvB‡Uªv‡Rb Aewkó _v‡K = 044 mol
		= (044  28) gm
		= 1232 gm
	AZGe, ivwd`‡`i †bqv M¨vm `ywUi wewµqvi ci bvB‡Uªv‡Rb wewµq‡Ki 1232 gm Aewkó _vK‡e|
cÖkœ -6  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Zn(NO3)2  A(s) + B(g) + C(g) (B †hŠwMK M¨vm)
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	K.	RxeweÁv‡b †gvj kã Øviv Kx eySv‡bv nq?	1
L.	wewµqvwU c~Y© K‡i mgZv weavb Ki|	2
M.	B Gi 10wU AYyi fi wbY©q Ki|	3
N.	wewµqvq Drcbœ M¨vm `ywUi †gvjvi AvqZb GKB n‡e wK? hyw³mn we‡kølY Ki|	4


  6bs cª‡kœi DËi  
K.	RxeweÁv‡b †gvj kã Øviv †jvgwewkó ¶z`ª cÖvY-†K †evSvq|
L.	Zn(NO3)2 (wRsK bvB‡UªU) †K DËß Ki‡j wRsK A·vBW, bvB‡Uªv‡Rb WvBA·vBW I Aw·‡Rb M¨vm Drcbœ nq|
	Zn(NO3)2  ZnO(s) + NO2(g) + O2(g)
	wewµqvi mgxKi‡Y bvB‡Uªv‡Rb cigvYyi msL¨v mgvb Kivi Rb¨ Drcv` NO2-Gi mv‡_ 2 Øviv Ges Aw·‡Rb cigvYyi msL¨v mgvb Kivi Rb¨ Drcv` O2-Gi mv‡_ Øviv ¸Yb Kiv nq| wewµqvi mgZvK…Z mgxKiY wbgœiƒc : 
	Zn(NO3)2(s)ZnO(s) + 2NO2(g) + O2(g)
M.	ÔLÕ †_‡K †`Lv hvq B M¨vmwU n‡jv bvB‡Uªv‡Rb WvBA·vBW (NO2)| Gi AvYweK fi =14 1 +16  2
      			= 14 + 32
      	 	= 46
	myZivs, NO2 Gi  1 mole = 46 gm 
	Avgiv Rvwb, mKj M¨v‡mi 1 mole-G A¨v‡fv‡M‡Wªv msL¨vi mgvb msL¨K A_©vr, 6.02  1023 wU AYy _v‡K|
	AZGe, NO2 Gi 6.02  1023 wU AYyi fi 46 MÖvg 
	 NO2 Gi 1 wU AYyi fi =  MÖvg
	 	     10 wU AYyi fi =  MÖvg 
		= 7.64  10−22 MÖvg
	myZivs, B Gi 10wU AYyi fi n‡jv 7.64  10−22 MÖvg|
N.	wewµqvq Drcbœ M¨vm `ywUi †gvjvi AvqZb GKB n‡e| ÔLÕ †_‡K †`Lv hvq, cÖ`Ë wewµqvq NO2 (bvB‡Uªv‡Rb WvBA·vBW) I O2 (Aw·‡Rb) `ywU M¨vm Drcbœ nq| Gi g‡a¨ B n‡jv NO2 hv GKwU †hŠwMK M¨vm I C n‡jv O2 hv GKwU †gŠwjK M¨vm|
	ÔMÕ †_‡K NO2 Gi AvYweK fi cvIqv hvq 46
	 NO2 Gi 1 mole = 46gm 
	 O2 Gi AvYweK fi = 16  2 = 32
	 O2 Gi 1 mole = 32 gm
  	Avgiv Rvwb, GK †gvj cwigvY c`v‡_©i AvqZb‡K †gvjvi AvqZb e‡j Ges cÖgvY Ae¯’vq †h‡Kv‡bv M¨vmxq c`v‡_©i †gvjvi AvqZb 22.4 wjUvi|
	A_©vr, 1 mole NO2 Gi AvqZb 22.4 wjUvi| Avevi, 1 mole O2 Gi AvqZbI 22.4 wjUvi| 
	myZivs, cÖ`Ë wewµqvq Drcbœ M¨vm `ywUi †gvjvi AvqZb GKB n‡e|  
cÖkœ -7  wb‡gœ GKwU †hŠ‡Mi kZKiv mshywZ †`qv n‡jv : 
C = 40%, H = 6.67%, O = 53.33% Ges AvYweK fi = 180	 
	[image: ]
	K.	mshywZ Kv‡K e‡j? 	1
L. 	†gŠ‡ji †hvR¨Zv ej‡Z Kx †evS? 	2
M.	DÏxc‡Ki DwjøwLZ †gŠj¸‡jvi kZKiv mshywZ †_‡K †hŠMwUi AvYweK ms‡KZ wbY©q Ki|	3
N. 	DÏxc‡Ki DwjøwLZ †hŠ‡Mi kZKiv mshywZ †_‡K ¯’~j ms‡KZ wbY©‡qi wbqg¸‡jv we‡kølY Ki|	4


  7bs cª‡kœi DËi  
K.	†hŠ‡Mi †gvU f‡ii g‡a¨ †Kv‡bv wbw`©ó †gŠ‡ji kZKiv fi‡K Zvi mshywZ e‡j| 
L.	†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl Kÿc‡_ hZ msL¨K B‡jKUªb _v‡K A_ev hZ msL¨K †e‡Rvo B‡jKUªb _v‡K Zv‡K †gŠ‡ji †hvRbx ev †hvR¨Zv e‡j| avZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i B‡jKUªb msL¨v Ges AavZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i †e‡Rvo B‡jKUªb msL¨v †gŠ‡ji †hvR¨Zv wb‡`©k K‡i|
	A_©vr †hvR¨Zv g~jZ †Kv‡bv †gŠ‡ji Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi mvg_©¨ ev ÿgZv|
M.	C, H I O Gi cvigvYweK msL¨v h_vµ‡g 12, 1 I 16 myZivs C cigvYyi †gvj msL¨v = 
	H cigvYyi †gvj msL¨v =  = 6.67
	O cigvYyi †gvj msL¨v =  = 3.33
	cÖvß fvMdj¸‡jv‡K G‡`i ¶z`ªZg msL¨v A_©vr 3.33 Øviv fvM K‡iÑ
	C =  = 1, H =  = 2, O =  = 1
	myZivs Møy‡KvR C, H Ges O cigvYyi msL¨vi AbycvZ
	= 1 t 2 t 1
	AZGe, Møy‡Kv‡Ri ¯’~j ms‡KZ ev mij ms‡KZ	= C1H2O1
			= CH2O
	Møy‡Kv‡Ri AvYweK ms‡KZ (CH2O)n n‡e| hw` Møy‡Kv‡Ri AvYweK fi 180 nq, Z‡e 
	(CH2O Gi AvYweK fi)n = 180
	ev, (12 + 1  2 + 16)n = 180
	ev, n = 6
	myZivs, Møy‡Kv‡Ri AvYweK ms‡KZ = (CH2O)6 = C6H12O6
N.	DÏxc‡Ki DwjøwLZ †hŠ‡Mi kZKiv mshywZ †_‡K ¯’~j ms‡KZ wbY©‡qi wbqg¸‡jv n‡jv :
	1.	†gŠjmg~‡ni kZKiv cwigvY‡K wbR wbR cvigvYweK fi Øviv fvM K‡i †hŠ‡Mi AYy‡Z we`¨gvb †gŠjmg~‡ni †gvj msL¨vi AbycvZ †ei Kiv nq| 
	2.	G fvMdjmg~n hw` mij I c~Y© msL¨vi bv nq Z‡e Zv‡`i‡K Zv‡`i ga¨w¯’Z ¶z`ªZg msL¨v Øviv fvM K‡i †gŠjmg~‡ni cigvYy msL¨vi AbycvZ †ei Kiv nq| 
	3.	wØZxq fvMdj¸‡jv hw` c~Y©msL¨v bv nq, Z‡e myweavRbK ¶z`ªZg msL¨v Øviv G‡`i cÖ‡Z¨K‡K ¸Y K‡i c~Y©msL¨vq iƒcvšÍwiZ Ki‡Z n‡e| hw` †Kv‡bv fvMdj ev ¸Ydj c~Y©msL¨vi KvQvKvwQ nq, Z‡e Zvi wbKUZg c~Y©msL¨v‡K MÖnY Ki‡Z n‡e| G c~Y©msL¨vmg~n n‡”Q †hŠ‡Mi ¯’~jms‡K‡Z we`¨gvb †gŠjmg~‡ni ¯^ ¯^ cigvYy msL¨vi AbycvZ|
cÖkœ -8  wb‡Pi wPÎwU †`‡L cÖkœ¸‡jvi DËi `vI :
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	K.	A¨v‡fv‡M‡Wªv msL¨v Kx? 	1
L.	A¨v‡fv‡M‡Wªv msL¨v wK‡mi Ici wbf©i K‡i bv? e¨vL¨v Ki|	 2
M.	3q cv‡Î H cigvYy Ges O cigvYyi msL¨v wbY©q Ki|	3
N.	cÖgvY ZvcgvÎv I Pv‡c 1g I 2q cv‡Îi M¨v‡mi AvqZb GKB bv wfbœ? †Zvgvi DË‡ii c‡ÿ hyw³ `vI|	4


  8bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘i 1 †gv‡j hZ msL¨K AYy _v‡K †mB msL¨v‡K A¨v‡fv‡M‡Wªv msL¨v e‡j|
L.	A¨v‡fv‡M‡Wªv msL¨v ZvcgvÎv I Pv‡ci Ici wbf©i K‡i bv| 
	ZvcgvÎv I Pv‡ci cwieZ©‡bi m‡½ M¨v‡mi AvqZ‡bi cwieZ©b nq wKš‘ fi Ges AYy msL¨vi †Kv‡bv cwieZ©b nq bv| 
M.	wP‡Îi 3q cv‡Î i‡q‡Q H2O (cvwb) hvi fi 1˙8 MÖvg| Avgiv Rvwb, cvwbi AvYweK fi = 18
	 1 †gvj cvwb = 18 MÖvg cvwb
	18 MÖvg cvwbi g‡a¨ AYyi msL¨v 6.02  1023 wU
	 1.8 MÖvg cvwbi g‡a¨ AYyi msL¨v =  wU
				= 6.02  1022 wU
	cvwbi GKwU AYyi g‡a¨ 2wU H cigvYy _v‡K|
	 6.02  1022 msL¨K H2O Gi AYy‡Z H cigvYyi msL¨v 
= 6.02  1022  2 = 12.04  1022 wU
	Avevi, 1wU H2O-Gi AYy‡Z 1wU O cigvYy Av‡Q|
	AZGe 6.02  1022 msL¨K H2O AYyi g‡a¨ O cigvYyi 
msL¨v = 6.02  1022|
N.	†`qv Av‡Q,
	1g cv‡Î 32 MÖvg Aw·‡Rb (O2)
	Ges 2q cv‡Î 28 MÖvg bvB‡Uªv‡Rb (N2)|
	Avgiv Rvwb,
	O2 Gi AvYweK fi = 16  2 = 32
	 O2 Gi 1 mole = 32gm
 	N2 Gi AvYweK fi = 14  2 = 28
	N2 Gi 1 mole = 28gm
	Avevi, mKj M¨v‡mi †gvjvi AvqZb mgvb Ges cÖgvY ZvcgvÎv I Pv‡c Zv n‡jv 224 Litre.
	A_©vr,
	32 MÖvg O2 Gi AvqZb = 224 Litre.
	 1 MÖvg O2 Gi AvqZb = Litre.
	 3˙2 MÖvg O2 Gi AvqZb = Litre.
		                            = 224 Litre.
	Ges
	28 MÖvg N2 Gi AvqZb = 224 Litre. 
	 1 MÖvg N2 Gi AvqZb = Litre.
	 28 MÖvg N2 Gi AvqZb = Litre.
                                       = 224 Litre.
 	†`Lv hv‡”Q †h, cÖgvY ZvcgvÎv I Pv‡c 1g I 2q M¨v‡mi AvqZb GKB, wfbœ bq|

cÖkœ -9  wb‡Pi wPÎ¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
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	K.		†gvjvi `ªeY Kx?	1
L.	NbgvÎvi mv‡_ †gvjvwiwU Kxfv‡e m¤úwK©Z?	2
M.	(1) bs cv‡Îi †hŠMwUi †gvjvi `ªeY ˆZwi‡Z cÖ‡qvRbxq `ªve‡Ki AvqZb †ei Ki|	3
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  9bs cª‡kœi DËi  
K.	cÖwZ wjUvi `ªe‡Y ev cÖwZ †W.wg.3 `ªe‡Y 1 †gvj `ªe `ªexf~Z _vK‡j †mB `ªeY‡K IB `ª‡ei †gvjvi `ªeY e‡j|
L.	†gvjvwiwU n‡”Q `ªe‡Yi NbgvÎv cÖKv‡ki GKwU ixwZ|
	wbw`©ó ZvcgvÎvq cÖwZ wjUvi `ªe‡Y `ªexf~Z `ª‡ei †gvj msL¨v‡K `ªe‡Yi †gvjvwiwU e‡j| Ab¨w`‡K, †Kv‡bv `ªe‡Yi GKK AvqZ‡b Kx cwigvY `ªe `ªexf~Z _v‡K, Zv Øviv H `ªe‡Yi NbgvÎv cwigvc Kiv nq| A_©vr, `ªe‡Yi NbgvÎv cwigvc I cÖKv‡ki mv‡_ †gvjvwiwU m¤úwK©Z| 
M.	cÖwZ wjUvi `ªe‡Y cÖ`Ë Na2CO3 Gi GK †gvj `ªe _vK‡j Z‡e Gi †gvjvi `ªeY cvIqv hv‡e| `ªeY cÖ¯‘Z Kivi mgq wewfbœ ai‡bi Zij c`v_© †hgb cvwb, A¨vj‡Kvnj, GwmW cÖf„wZ e¨envi Kiv nq| G¸‡jv‡K `ªveK e‡j| 
	(1) bs cv‡Î, 212g Na2CO3 †bIqv n‡”Q|
	Na2CO3 Gi AvYweK fi  = (23  2 + 12 + 16  3) 
			  = 106
	myZivs 106 MÖvg Na2CO3 = 1 †gvj  Na2CO3
	d‡j, 212 MÖvg Na2CO3 =    †gvj Na2CO3
			= 2 †gvj Na2CO3
	†h‡Kv‡bv †hŠ‡Mi †gvjvi `ªeY ˆZwi Kivi Rb¨ IB †hŠ‡Mi 1 †gvj cwigvY‡K 1 wjUvi ev 1000 wg.wj. `ªe‡Y `ªexf~Z Ki‡Z nq|
	myZivs, Na2CO3 Gi †gvjvi `ªeY ˆZwi Ki‡Z
	1 †gvj `ªe ev Na2CO3 Gi Rb¨ `ªveK `iKvi 1 wjUvi
	 2   Ó    Ó     Ó         Ó  Ó     Ó      Ó  1 2  Ó
			= 2 wjUvi|
	myZivs, (1) bs cv‡Îi †hŠM Z_v 212 MÖvg Na2CO3 Gi †gvjvi `ªeY ˆZwi Ki‡Z n‡j 2 wjUvi `ªveK `iKvi n‡e|
N.	†gvj wnmve K‡i Zv‡Z A¨v‡fv‡M‡Wªv msL¨v Abymv‡i AYymsL¨v wbY©q Kiv hvq| (2) I (3) bs cv‡Î h_vµ‡g 49 MÖvg H2SO4 Ges  159.5 MÖvg CuSO4 †bIqv n‡q‡Q|
	GLb, H2SO4 Gi AvYweK fi n‡”Q = (1  2 + 32 + 16  4)
			= 98
	 98 MÖvg H2SO4 = 1 †gvj H2SO4
	  49 Ó    Ó       =   †gvj H2SO4
			= 0.5 †gvj
	Avevi, CuSO4 Gi AvYweK fi = (63.5 + 32 + 16 4)
			  = 159.5
	 159.5 MÖvg CuSO4 = 1 †gvj CuSO4
	myZivs, (2) bs cv‡Î 0.5 †gvj (ev Avav‡gvj)  H2SO4 Ges (3) bs cv‡Î, 1 †gvj CuSO4 i‡q‡Q| Avgiv Rvwb, †h‡Kv‡bv c`v‡_©i GK †gv‡j A¨v‡fv‡M‡Wªv msL¨K  (6.02  1023) AYy _v‡K|
	myZivs (2) bs cv‡Î,
	H2SO4 Gi AYyi msL¨v = 0.5  NA = 
	Ges (3) bs cv‡Î CuSO4 Gi AYyi msL¨v = 1  NA = NA
	GLv‡b, NA Øviv A¨v‡fv‡M‡Wªvi msL¨v‡K †evSv‡bv n‡q‡Q|
	myZivs, ejv hvq (3) bs cv‡Î AYyi msL¨v (2) bs cv‡Îi AYyi msL¨vi wØ¸Y|
cÖkœ -10  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
2 wjUvi 0.1 †gvjvi Kcvi mvj‡dU (CuSO4. 5H2O) Gi `ªeY cÖ¯‘Z Kiv n‡jv|
	[image: ]
	K.	`ªe Kx?	1
L.	cÖgvY Ae¯’vq 1 wjUvi Cl2 M¨v‡mi fi wbY©q Ki|	2
M.	DÏxc‡Ki `ªeY cÖ¯‘Z Ki‡Z KZ MÖvg Zuy‡Z `iKvi n‡e?	3
N.	DÏxc‡Ki `ªeY Ges 49.9g H2SO4 hy³ mg AvqZb `ªe‡Yi NbgvÎv mgvb n‡e wKbv MvwYwZK hyw³ †`LvI|	4


  10bs cª‡kœi DËi  
K.	`ªve‡Ki g‡a¨ †h c`v_© `ªexf‚Z K‡i `ªeY cÖ¯‘Z Kiv nq, Zv‡K `ªe e‡j|	
L.	Cl Gi cvigvYweK fi = 35.5
	Cl2 Gi AvYweK fi = 35.5  2| 
	 GK †gvj Cl2 = 71 MÖvg
	Avgiv Rvwb, cÖgvY Ae¯’vq †h‡Kv‡bv M¨vmxq c`v‡_©i GK †gv‡ji AvqZb mgvb Ges GB gvb 22.4 wjUvi| 
	A_©vr, 22.4 wjUvi Cl2 M¨v‡mi fi 71 MÖvg
	 1 wjUvi Cl2 M¨v‡mi fi =  MÖvg
                                       = 3.17 MÖvg
	myZivs, cÖgvY Ae¯’vq 1 wjUvi Cl2 M¨v‡mi fi 3.17 MÖvg| 
M.	Zzu‡Z ev Kcvi mvj‡dU (CuSO4. 5H2O) Gi AvYweK fi
	= (63.5  1 + 32 1 + 16  4) + 5(1  2 +16 1)
	= (63.5 + 32 + 64) + 5(2 +16)
	= 159.5 + (5  18)
	= 249.5
	myZivs 1 mole CuSO4. 5H2O = 249.5gm
	 0.1 mole CuSO4. 5H2O 	= 249.5  0.1gm
				= 24.95gm
	1 wjUvi 0.1M `ªeY cÖ¯‘Z Ki‡Z 24.95gm Zzu‡Z `iKvi 
	 2 wjUvi 0.1M `ªeY cÖ¯‘Z Ki‡Z = 24.95  2gm Zzu‡Z `iKvi 
				= 49.9gm
	AZGe, DÏxc‡Ki `ªeY cÖ¯‘Z Ki‡Z 49.9gm Zzu‡Z `iKvi n‡e|
N.	DÏxc‡Ki `ªe‡Yi NbgvÎv wbY©q :
	ÔMÕ †_‡K cvB
	    249.5gm = 1 mole CuSO4. 5H2O
	 24.95gm = mole CuSO4. 5H2O
                             = 0.1 mole
	A_©vr, 
	2 wjUvi `ªe‡Y `ªexf‚Z †gvjmsL¨v 0.1 mole
	 1 wjUvi `ªe‡Y `ªexf‚Z †gvjmsL¨v  mole
	                                	= 0.05 mole
	myZivs, DÏxc‡Ki `ªe‡Yi NbgvÎv = 0.05 M
	Avevi, 49.9gm H2SO4 hy³ mgAvqZb `ªe‡Yi NbgvÎv wbY©q :
	H2SO4 Gi AvYweK fi	= 1  2 + 32  1 +16  4
		= 2 + 32 + 64
		= 98
	 98gm H2SO4	= 1 mole H2SO4
	 49.9gm H2SO4	=  mole
				= 0.509 mole
	A_©vr,
	2 wjUvi `ªe‡Y `ªexf‚Z `ª‡ei †gvjmsL¨v 0.509 mole
	 1 wjUvi `ªe‡Y `ªexf‚Z `ª‡ei †gvjmsL¨v  mole
				= 0.25 mole
	myZivs, 49.9g H2SO4 hy³ `ªe‡Yi NbgvÎv 0.25M
	AZGe, †`Lv hv‡”Q †h, DÏxc‡Ki `ªeY Ges 49.9g H2SO4 hy³ `ªe‡Yi NbgvÎv mgvb n‡e bv|
cÖkœ -11  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
kvIb I wiwg GK‡Î cixÿvMv‡i 2 wjUvi 0.1 †gvjvi (M) Zzu‡Z cÖ¯‘Z Kij| Zviv H2SO4 Gi GKwU 2 wjUv‡ii cÖ¯‘ZK…Z `ªeY †`L‡Z †cj| mygvBqv fi †g‡c †`Lj D³ H2SO4 Gi fi 49.9g|
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	K.	†mwg‡gvjvi `ªeY Kv‡K e‡j?	1
L.	†Kjvm cvwb ej‡Z Kx †evSvq?	 2
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  11bs cª‡kœi DËi  
K.	cÖwZ wjUv‡i 0.5 †gvj cwigvY `ªe `ªexf‚Z _vK‡j Zv‡K †mwg‡gvjvi `ªeY e‡j| 
L.	†h cvwb †Kv‡bv GKwU †hŠ‡Mi wbw`©ó †Kjvm MV‡bi Rb¨ Acwinvh©, wKš‘ †hŠ‡Mi ms‡KZ MV‡bi Rb¨ Acwinvh© bq Zv‡K †Kjvm cvwb e‡j| †hgb, Zzu‡Zi †Kjvm MV‡bi Rb¨ 5 AYy cvwb Acwinvh©| GRb¨, Zuy‡Zi ms‡KZ CuSO4. 5H2O.
M.	kvIb I wiwg †h Zzu‡Z cÖ¯‘Z K‡iwQj Zvi AvqZb 2 wjUvi| wKš‘ fi wbY©q Ki‡Z n‡j cÖ‡qvRb `ªe‡Yi †gvjvwiwU| 
	Avgiv Rwb, wbw`©ó ZvcgvÎvq cÖwZ wjUvi `ªe‡Y †Kv‡bv `ª‡ei hZ †gvj `ªexf‚Z _v‡K Zv‡K H `ªe‡Yi †gvjvwiwU e‡j| G‡K M Øviv cÖKvk Kiv nq| GK wjUvi `ªe‡Y ev GK †gvj cwigvY `ªe `ªexf‚Z _vK‡j †m `ªeY‡K GK †gvjvi (1M) `ªeY e‡j|
	myZivs, 1 wjUvi AvqZ‡bi 1M `ªe‡Yi Rb¨ `ªe cÖ‡qvRb 1 †gvj
	kvIb I wiwgi cÖ¯‘ZK…Z `ªe‡Yi †ÿ‡Î,
	2 wjUvi AvqZ‡bi 0.1M `ªe‡Yi Rb¨ `ªe cÖ‡qvRb 
(2  0.1) †gvj = 0.2 †gvj
	Zzu‡Z (Cu SO4. 5H2O)-Gi AvYweK fi 
		= {63.5 + 32 + (16  9) + (1  10)}
            	= 249.5
	 1 mole Zzu‡Z = 249.5g Zuy‡Z
	 0.2 mole Zuy‡Z = (249.5  0.2)g Zzu‡Z
		                  = 49.9g Zzu‡Z
	A_©vr, Zviv 49.9g Zzu‡Z cÖ¯‘Z K‡iwQj|

N.	ÔMÕ †_‡K DÏxc‡Ki cÖ_g `ªeY Zzu‡Zi NbgvÎv wbY©xZ n‡q‡Q 0.2 †gvj|
	wØZxq `ªeY H2SO4-Gi Av‡cwÿK AvYweK fi = 
(1  2) + 32 + (16  4) = 98
	 98g H2SO4 	= 1 mole H2SO4
	 49.9g H2SO4 =  mole H2SO4 
	                        	= 0.509 mole H2SO4
	msÁvbymv‡i,
	cÖwZ wjUvi `ªe‡Y `ªexf‚Z `ª‡ei †gvj msL¨v‡K †gvjvwiwU e‡j|
 	 2 wjUvi `ªe‡Y `ªexf‚Z H2SO4	= 0.509 †gvj
	 1 wjUvi `ªe‡Y `ªexf‚Z H2SO4	=  †gvj
	                                      	= 0.254 †gvj
 	†`Lv hv‡”Q †h, Zuy‡Z `ªe‡Yi NbgvÎvi †P‡q H2SO4 Gi NbgvÎv †ewk| myZivs, Zuy‡Z I H2SO4 Gi NbgvÎv GKB n‡e bv|
cÖkœ -12  wb‡Pi mgxKiY `ywU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
(i) H2 + O2  2H2O
(ii) CaCO3  CaO + CO2 
	[image: ]
	K.	A¨v‡fv‡M‡Wªv msL¨vi gvb KZ?	1
L.	1 MÖvg Kve©‡b KZwU Kve©b cigvYy Av‡Q?	2
M.	(i) bs wewµqvq 54 MÖvg H2O Drcbœ Ki‡Z KZ MÖvg Aw·‡R‡bi cÖ‡qvRb n‡e?  	3
N.	ÒDÏxc‡Ki (ii) bs wewµqvq 80 MÖvg Pzbvcv_i‡K DËß K‡i 39 MÖvg CaO cvIqv †MjÓ| Drcv‡`i kZKiv cwigvY wnmve Ki|	4


  12bs cª‡kœi DËi  
K.	A¨v‡fv‡M‡Wªv msL¨vi gvb n‡jv 6.02  1023|	
L.	Avgiv Rvwb, †Kv‡bv c`v‡_©i GK †gv‡j A¨v‡fv‡M‡Wªv msL¨vi mgmsL¨K AYy, cigvYy ev Avqb _v‡K|
	Kve©‡bi GK †gv‡ji fi = 12g
	myZivs 12g Kve©‡b Kve©b cigvYyi msL¨v = 6.02  1023 wU
	 1g Kve©‡b Kve©b cigvYyi msL¨v =  wU
			                     = 5.01671022 wU
	myZivs 1 MÖvg Kve©‡b 5.01671022 wU Kve©b cigvYy we`¨gvb|
M.	O Gi cvigvYweK fi 16|
	myZivs O2 Gi AvYweK fi = 16  2 = 32
	Ges H2O Gi AvYweK fi = (1  2 + 16) = 2 + 16 = 18.
	Avgiv Rvwb, cvigvYweK fi ev AvYweK fi‡K MÖvg GK‡K cÖKvk Ki‡j Zv‡K GK †gvj e‡j|
	myZivs DÏxc‡Ki (i) bs wewµqvq-
	 H2(g)   +   O2(g)  2H2O(l )
	2 †gvj  +  1 †gvj         2 †gvj
                      32 MÖvg       (2  18) MÖvg = 36 MÖvg
	36 MÖvg cvwb cÖ¯‘Z Ki‡Z Aw·‡Rb cÖ‡qvRb 32 MÖvg
	 1 MÖvg cvwb cÖ¯‘Z Ki‡Z Aw·‡Rb cÖ‡qvRb	=   MÖvg
	 54 MÖvg cvwb cÖ¯‘Z Ki‡Z Aw·‡Rb cÖ‡qvRb	=  MÖvg
			= 48 MÖvg
	myZivs 54 MÖvg cvwb cÖ¯‘Z Ki‡Z 48 MÖvg Aw·‡Rb cÖ‡qvRb|

N.	CaCO3 Gi AvYweK fi	= 40 + 12 + (16  3)
		= 52 + 48
 	                         	= 100
	 1 mole CaCO3 = 100 gm
	CaO Gi AvYweK fi = 40 + 16 = 56
	 1 mole CaO = 56gm
	myZivs DÏxc‡Ki (ii) bs wewµqvq, 
	CaCO3     CaO + CO2
	100g                56g
		100g Pzbvcv_i †_‡K cvIqv hvq	= 56g CaO 
		1g Pzbvcv_i †_‡K cvIqv hvq	=  g CaO
		80g Pzbvcv_i †_‡K cvIqv hvq	= g  CaO
	                             	= 44.8g CaO
	Drcv‡`i kZKiv cwigvY	= 
	= 
	= 87.05%
cÖkœ -13  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU Lwb †_‡K 150g Pzbvcv_i LwbR msMÖn Kiv n‡jv| G LwbR †_‡K cÖvß M¨v‡mi AvqZb gvcv n‡jv| Zv‡Z HCl †hvM Kiv n‡j Av‡iKwU jeY, CO2 I cvwb Drcbœ nq| 
	[image: ]
	K.	cÖgvY ZvcgvÎv I Pvc KZ?	1
L.	cÖgvY ZvcgvÎv I Pv‡c 1 MÖvg O2 Gi AvqZb KZ?	2		2
M.	msMÖnK…Z Lwb‡R HCl †hvM Ki‡j Kx wewµqv NU‡e, mgxKiYmn D‡jøL Ki|  	 3
N.	(M) †Z DwjøwLZ wewµqvq cÖgvY ZvcgvÎv I Pv‡c KZ wjUvi M¨vm Drcbœ nq?	4


  13bs cª‡kœi DËi  
K.	250C ZvcgvÎv I 1 evqygÊjxq Pvc n‡jv cÖgvY ZvcgvÎv I Pvc|
L.	cÖgvY ZvcgvÎv I Pv‡c †h †Kv‡bv M¨v‡mi †gvjvi AvqZb 22.4 wjUvi| 
	GK †gvj O2 Gi fi = 32 MÖvg|
	cÖgvY ZvcgvÎv I Pv‡c 32 MÖvg O2 Gi AvqZb = 22.4 wjUvi
	 cÖgvY ZvcgvÎv I Pv‡c 1 MÖvg O2 Gi AvqZb =  wjUvi 
			= 0.7 wjUvi
	myZivs cÖgvY ZvcgvÎv I Pv‡c 1 MÖvg O2 Gi AvqZb 0.7 wjUvi|
M.	msMÖnK…Z LwbRwU n‡jv Pzbvcv_i| Pzbvcv_‡ii ivmvqwbK bvg K¨vjwmqvg Kve©‡bU Ges ms‡KZ CaCO3|
	CaCO3-G HCl †hvM Ki‡j msNwUZ wewµqvi mgxKiY wbgœiƒc :
	CaCO3(s) + 2HCl(aq)  CaCl2(aq) + CO2(g) + H2O(l)
	A_©vr, KwVb K¨vjwmqvg Kve©‡bU nvB‡Wªv‡K¬vwiK Gwm‡Wi Rjxq `ªe‡Yi mv‡_ wewµqv K‡i K¨vjwmqvg †K¬vivB‡Wi Rjxq `ªeY, Kve©b WvBA·vBW M¨vm Ges cvwb Drcbœ K‡i|
N.	ÔMÕ †Z DwjøwLZ wewµqvwU wbgœiƒc :
	CaCO3(s) + 2HCl(aq)  CaCl2(aq) + CO2(g) + H2O(l)
	CaCO3 Gi AvYweK fi = (40 + 12 +16  3)
			= 100
	CaCO3 Gi 1 mole = 100 MÖvg
	Avgiv Rvwb, 
	cÖgvY ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi GK †gv‡ji AvqZb 22.4 wjUvi|
	Dc‡ii wewµqv †_‡K †`Lv hvq †h, 1 †gvj CaCO3 †_‡K 1 †gvj Kve©b WvBA·vBW M¨vm cvIqv hvq|
	100 MÖvg Pzbvcv_i †_‡K cÖgvY ZvcgvÎv I Pv‡c CO2 cvIqv hvq 22.4 wjUvi 
	 1 MÖvg Pzbvcv_i †_‡K cÖgvY ZvcgvÎv I Pv‡c CO2 cvIqv hvq =  wjUvi
	 150 MÖvg Pzbvcv_i †_‡K cÖgvY ZvcgvÎv I Pv‡c CO2 cvIqv hvq =  wjUvi = 33.6 wjUvi
	myZivs cÖgvY ZvcgvÎv I Pv‡c D³ wewµqvq 33.6 wjUvi M¨vm cvIqv hvq|
cÖkœ -14  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Ave`yjøvn 1.5g Kve©b‡K evZv‡m (Aw·‡R‡b) `nb K‡i cÖgvY ZvcgvÎv I Pv‡c x wjUvi CO2 Drcbœ Kij| Aciw`‡K evejy 1kg Pzbvcv_i (CaCO3) †K DËß K‡i cÖgvY ZvcgvÎv I Pv‡c y wjUvi CO2 Drcbœ Kij|
	[image: ]
	K.	†gŠ‡ji mshywZ wbY©‡qi m~ÎwU Kx?	1
L.	mgxKiYwU mgZv Ki : Al2O3 (s) + HCl (aq)  AlCl3(s) + H2O(l)  	 2
M.	x I y Gi gvb †ei Ki|  	3
N.	1.5g Kve©b I 1.5g Aw·‡Rb †_‡K KZ wjUvi CO2 Drcbœ n‡e? 	4


  14bs cª‡kœi DËi  
K. 	†gŠ‡ji mshywZ wbY©‡qi m~ÎwU n‡jv n  A  100/M%; GLv‡b n = †hŠ‡Mi AvYweK ms‡K‡Z †gŠ‡ji cigvYyi msL¨v, A = †gŠ‡ji Av‡cwÿK cvigvYweK fi Ges M = †hŠ‡Mi Av‡cwÿK AvYweK fi|
L.	A¨vjywgwbqv‡gi cigvYy msL¨v mgvb Kivi Rb¨ Drcv` AlCl3 Gi mv‡_ 2 Øviv, †K¬vwi‡bi cigvYy msL¨v mgvb Kivi Rb¨ wewµqK HCl Gi mv‡_ 6 Øviv Ges nvB‡Wªv‡Rb I Aw·‡R‡bi cigvYy msL¨v mgvb Kivi Rb¨ Drcv` H2O Gi mv‡_ 3 Øviv ¸Yb Kiv nq| wewµqvi mgZvK…Z mgxKiY wbgœiƒc :
	Al2O3(s) + 6HCl(aq)  2AlCl3(s) + 3H2O(l)
M.	Ave`yjøvni Kiv wewµqvq,
	C  +   O2     CO2 
	1 mole 1 mole 
     	12g     22.4L (cÖgvY ZvcgvÎv I Pv‡c)
	12g Kve©b †_‡K cÖgvY ZvcgvÎv I Pv‡c 22.4L CO2 Drcbœ nq|
	1.5g Kve©b †_‡K cÖgvY ZvcgvÎv I Pv‡c = L CO2 Drcbœ nq|
	 x = 2.8 wjUvi 
	evejyi Kiv wewµqvq,
	CaCO3  +  O2    CaO + CO2
	1 mole                        1 mole 
     	100g                    22.4L (cÖgvY ZvcgvÎv I Pv‡c)
	100g CaCO3 †_‡K cÖgvY ZvcgvÎv I Pv‡c 22.4 wjUvi CO2 Drcbœ nq|
	1000g CaCO3 †_‡K cÖgvY ZvcgvÎv I Pv‡c  wjUvi = 224 wjUvi CO2 Drcbœ nq
	 y = 224 wjUvi 
N. 	ÔMÕ †_‡K †`Lv hvq,
	C + O2 = CO2
	GLv‡b, 1 mole C I 1 mole O2 wewµqv K‡i 1 mole CO2 Drcbœ K‡i|
	C Gi AvYweK fi = 12
	 12 gm C = 1 mole C
	 1.5 gm C = mole C
		                  = 0.125 mole C
	O2 Gi AvYweK fi 16  2 = 32
	 32 gm O2 = 1 mole 
	 1.5 gm O2 = mole
		                     = 0.046875 mole O2
	cÖ`Ë kZ©g‡Z, 0.046875 mole O2 0.125 mole C Gi mv‡_ wewµqv Ki‡Z n‡e|
	G‡ÿ‡Î O2 Gi †gvjmsL¨v Kg e‡j GwU Av‡M †kl n‡e| myZivs Aw·‡Rb n‡e wjwgwUs wewµqK| Kv‡RB Drcv` CO2 Drcbœ n‡e O2 Gi †gv‡ji mgcwigvY|
	†h‡nZz,
	1 mole O2 †_‡K cÖgvY ZvcgvÎv I Pv‡c CO2 Drcbœ nq 22.4 wjUvi|
		 0.046875 mole O2 †_‡K cÖgvY ZvcgvÎv I Pv‡c CO2 Drcbœ nq (22.4  0.046875) wjUvi = 1.05 wjUvi|
	AZGe, 1.05 wjUvi CO2 Drcbœ n‡e| 

cÖkœ -15  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
ivqnvb cixÿvMv‡i Zzu‡Z I Na2CO3 wb‡q KvR KiwQj| †m `ywU †hŠ‡Mi wbw`©ó cwigvY wb‡q cixÿv ïiæ Kij|
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	K.	†Kjvm cvwb †Kvb †ÿ‡Î Acwinvh© bq?	1
L.	†Kv‡bv †hŠ‡Mi AvYweK ms‡KZ Kxfv‡e wbY©q Kiv hvq?	2
M.	DÏxc‡Ki wØZxq †hŠ‡Mi 1 wjUvi 0.1 †gvjvi `ªe‡Y Kx cwigvY `ªe `ªexf‚Z _v‡K?  	3
N.	ivqnvb Kxfv‡e 2 wjUvi 0.1 †gvjvi Zzu‡Zi `ªeY cÖ¯‘Z Ki‡e?	4


  15bs cª‡kœi DËi  
K.	†Kjvm cvwb †Kjvm MV‡bi Rb¨ Acwinvh© wKš‘ ms‡K‡Zi Rb¨ Acwinvh© bq| 
L.	†Kv‡bv c`v‡_© hy³ †gŠ‡ji fi †_‡K †gvj msL¨v wnmve K‡i AvYweK ms‡KZ wbY©q Kiv hvq|
	wewfbœ †gŠ‡ji kZKiv mshywZ‡K wbR wbR †gŠ‡ji Av‡cwÿK cvigvYweK fi Øviv fvM Ki‡j AYy‡Z cigvYyi msL¨v cvIqv hvq| AvYweK fi Rvbv _vK‡j cigvYyi msL¨vi AbycvZ e¨envi K‡i AvYweK ms‡KZ wbY©q Kiv hvq|
M.	DÏxc‡Ki wØZxq †hŠMwU n‡jv Na2CO3|
	Na2CO3 Gi GK †gvj = (23  2 + 12 + 16  3) MÖvg = 106 MÖvg
	Avgiv Rvwb,
	†Kv‡bv c`v‡_©i 1 wjUvi 1 †gvjvi `ªe‡Y †gvjvi f‡ii mgvb `ªe Dcw¯’Z _v‡K|
	myZivs, 1 wjUvi 1 †gvjvi Na2CO3 Gi fi = 106 MÖvg
	 1 wjUvi 0.1 †gvjvi Na2CO3 Gi fi = (106  0.1) MÖvg = 10.6 MÖvg
	ZvB 1 wjUvi 0.1 †gvjvi Na2CO3 `ªe‡Y 10.6 MÖvg Na2CO3 `ªexf‚Z _v‡K|
N.	Zuy‡Zi AvYweK ms‡KZ = CuSO4.5H2O
	Zuy‡Zi GK †gv‡ji fi = (63.5 + 32 + 16  9 + 1  10) MÖvg 
                                   = 249.5 MÖvg
	Avgiv Rvwb,
	†Kv‡bv c`v‡_©i 1 wjUvi 1 †gvjvi `ªe‡Y †gvjvi f‡ii mgvb `ªe Dcw¯’Z _v‡K|
	myZivs, 1 wjUvi 1 †gvjvi Zzu‡Z `ªeY cÖ¯‘Z Ki‡Z Zzu‡Z cÖ‡qvRb 249.5 MÖvg
	 2 wjUvi 0.1 †gvjvi Zzu‡Z `ªeY cÖ¯‘Z Ki‡Z Zzu‡Z cÖ‡qvRb (249.5  2  0.1) MÖvg = 49.9 MÖvg
		myZivs, cÖ_‡g 49.9 MÖvg Zuy‡Z wb‡q Zv‡Z cvwb wgwkªZ K‡i `ªe‡Yi AvqZb 2 wjUvi Ki‡j 2 wjUvi 0.1 †gvjvi Zzu‡Z `ªeY cÖ¯‘Z n‡e|

cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU †hŠ‡Mi kZKiv mshywZ n‡”Q Na = 14.31%, S = 9.97%,      H = 6.25%, O = 69.47%| †hŠMwUi ¯’~j ms‡KZ I AvYweK ms‡KZ GKB|
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	K.	cÖgvY Ae¯’v Kx?	1
L.	†hŠ‡Mi ¯’~j ms‡KZ †Kvb †Kvb †ÿ‡Î AvYweK ms‡K‡Zi mgvb nq e¨vL¨v Ki|	2
M.	DÏxc‡Ki †hŠMwUi ¯’~j ms‡KZ wbY©q Ki|	3
N.	hw` DÏxc‡Ki †hŠMwUi mKj nvB‡Wªv‡Rb cigvYy Aw·‡Rb cigvYyi mv‡_ hy³ n‡q †Kjvm cvwb MVb K‡i Z‡e †hŠMwUi bvg Kx n‡e?	4


 16bs cª‡kœi DËi  
K.	M¨vmxq Ae¯’vi †ÿ‡Î 0C ZvcgvÎv Ges GK evqygÊjxq Pvc‡K cÖgvY Ae¯’v e‡j| 
L.	hLb †hŠ‡Mi AYy‡Z we`¨gvb cigvYymg~‡ni msL¨v ci¯úi AwefvR¨ nq ev cigvYymg~‡ni msL¨vi AbycvZ ¶z`ªZi Kiv hvq bv, ZLb †hŠ‡Mi ¯’yj ms‡KZ I AvYweK ms‡KZ GKB n‡e| †hgb : H2O, NH3 I CH4 †hŠMmg~‡ni ¯’~j ms‡KZ I AvYweK ms‡KZ GKB| KviY GB †hŠMmg~‡n cigvYy msL¨vmg~‡ni M.mv.¸. = 1|
M.	DÏxc‡K cÖ`Ë Na, S, H I O Gi me©‡gvU kZKiv cwigvY 
	= (14.31 + 9.97 + 6.25 + 69.47)% = 100%
	A_©vr †hŠMwU‡Z Ab¨ †Kv‡bv †gŠj †bB| G‡`i cvigvYweK fi h_vµ‡g 23, 32, 1 I 16.
	†hŠ‡M †mvwWqvg (Na) Gi Av‡cwÿK cwigvY = 
			= 0.622
	mvjdvi (S) Gi Av‡cwÿK cwigvY	=  
			= 0.311
	nvB‡Wªv‡Rb (H) Gi Av‡cwÿK cwigvY	=  
			= 6.25
      	Aw·‡Rb (O) Gi Av‡cwÿK cwigvY 	=  
			= 4.34
	cÖvß PviwU msL¨vi g‡a¨ ¶z`ªZg msL¨v 0.311 Øviv fvMdjmg~n‡K fvM Ki‡j †gŠ‡ji ¶z`ªZg AbycvZ cvIqv hvq :
	Na =  =2; S =  = 1; 
	H =  = 20; O =  = 13.95 = 14
	 †hŠMwUi ¯’~j ms‡KZ Na2SO4. 10H2O
N.	Avgiv (M) bs cÖ‡kœvËi †_‡K cvB, †hŠ‡Mi ¯’~j ms‡K‡Z nvB‡Wªv‡Rb cigvYyi msL¨v = 20| DÏxc‡Ki †hŠMwUi g‡a¨ me nvB‡Wªv‡Rb cigvYy Aw·‡Rb cigvYyi mv‡_ hy³ n‡q †Kjvm cvwb MVb Ki‡j †hŠMwU‡Z †Kjvm cvwb hy³ nq| 
	†h‡nZz, mKj nvB‡Wªv‡Rb cigvYy Aw·‡Rb cigvYyi mv‡_ hy³ n‡q †Kjvm cvwb ˆZwi K‡i ZvB †Kjvm cvwbi AYy msL¨v = 10H2O †hLv‡b H Gi cigvYy msL¨v = 10  2 = 20 Ges O Gi cigvYyi msL¨v 10| Zvn‡j, Aewkó O Aw·‡Rb cigvYy msL¨v = 14 – 10 = 4
	 †hŠMwUi ms‡KZ Na2SO4. 10H2O
	AZGe, †hŠMwUi bvg †mvwWqvg _v‡qvmvj‡dU| 
 
cÖkœ -17  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
cvwb I bvB‡Uªv‡Rb WvBA·vB‡Wi wewµqvq bvBwUªK GwmW I nvB‡Wªv‡Rb M¨vm Drcbœ nq| bvBwUªK Gwm‡Wi AvYweK ms‡K‡Z Zvi Dcv`vb †gŠj¸‡jvi kZKiv mshywZ cÖKvk cvq| Avevi Zvi Dcv`vb †gŠj¸‡jvi kZKiv mshywZ †_‡K AvYweK ms‡KZ †ei Kiv hvq|
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	K.	ivmvqwbK wewµqvq wewµqK I Drcv` †Kvb m~Î †g‡b P‡j?	1	
L.	e­y wfwUªIj‡K DËß K‡i eY©nxb Kiv †M‡j Zv‡Z †Kjvm cvwbi kZKiv cwigvY wnmve Ki| 	2
M.	DÏxc‡K Drcvw`Z †hŠ‡Mi kZKiv mshywZ wbY©q Ki| 	3
N.	DÏxc‡Ki wewµqvwU‡K ivmvqwbK mgxKi‡Yi gva¨‡g cÖKvk Ki Ges mgZvKi‡Yi gva¨‡g ivmvqwbK mgxKiY mgZvKi‡Yi †KŠkj¸‡jv eY©bv Ki|	4


  17bs cª‡kœi DËi  
K.	ivmvqwbK wewµqvq wewµqK I Drcv` f‡ii msiÿY m~Î †g‡b P‡j|
L.	e­y wfwUªI‡ji AvYweK ms‡KZ CuSO4.5H2O Ges Gi AvYweK fi
		= (63.5 + 32 + 16  4) + 5 (1  2 + 16)
		= 159.5 + 90
		= 249.5
	 249.5 fvM f‡ii e­y wfwUªI‡j †Kjvm cvwbi cwigvY = 90 fvM
	 100 fvM f‡ii e­y wfwUªI‡j †Kjvm cvwbi cwigvY
			= % = 36.07%
		A_©vr, e­y wfwUªI‡j †Kjvm cvwbi cwigvY 36.07%|
M.	DÏxc‡K Drcvw`Z †hŠMwU n‡jv bvBwUªK GwmW| Gi AvYweK ms‡KZ HNO3| A_©vr, bvBwUªK Gwm‡Wi AYy‡Z 1wU nvB‡Wªv‡Rb, 1wU bvB‡Uªv‡Rb Ges 3wU Aw·‡Rb cigvYy we`¨gvb| nvB‡Wªv‡Rb, Aw·‡Rb I bvB‡Uªv‡R‡bi cvigvYweK fi n‡”Q 1, 16 I 14| 
	myZivs, bvBwUªK Gwm‡Wi AvYweK fi = 1 + 14 + 16  3
			= 63
	HNO3- †Z nvB‡Wªv‡R‡bi kZKiv cwigvY = (1  63)  100
		= 1.58%
	HNO3-†Z bvB‡Uªv‡R‡bi kZKiv cwigvY	= (14  63)  100
		= 22.22%
	HNO3-†Z Aw·‡R‡bi kZKiv cwigvY	= (48  63)  100 
			= 76.20%
N.	DÏxc‡K cvwb I bvB‡Uªv‡Rb WvBA·vB‡Wi wewµqvq bvBwUªK GwmW I nvB‡Wªv‡Rb Drcbœ nq| GB wewµqvwUi wewµqK cvwb (H2O) I bvB‡Uªv‡Rb WvBA·vBW (NO2) Ges Drcv` bvBwUªK GwmW (HNO3) Gi mwVK ms‡KZ e¨envi K‡i mgxKiYwU wb‡P †jLv n‡jv :
	H2O    +     NO2    HNO3     +     H2
	(cvwb)    (bvB‡Uªv‡Rb    (bvBwUªK GwmW) (nvB‡Wªv‡Rb)
                    WvBA·vBW)
	GB mgxKiYwU‡Z wewµqK c`v‡_©i Ges Drcbœ c`v‡_©i GKB †gŠ‡ji cigvYyi msL¨v mgvb †bB| †hgb : wewµqK wn‡m‡e H cigvYy i‡q‡Q 2wU wKš‘ Drcv‡` H cigvYy Av‡Q 3wU| Avgiv Rvwb, wewfbœ †gŠ‡ji cigvYyi msL¨v mgvb Kivi Rb¨ wewµqK Ges Drcv‡`i ms‡K‡Zi mv‡_ cÖ‡qvRbxq msL¨v (2, 3, 4 BZ¨vw`) Øviv ¸Yb Ki‡Z nq| ivmvqwbK mgxKiY‡K mgZv Kivi Rb¨ wbw`©ó †Kv‡bv wbqg bv _vK‡jI wKQz †KŠkj Aej¤^b Kiv nq| DÏxc‡Ki wewµqvwU‡K Gme †KŠkj Aej¤^b K‡i mgZvmvab Kiv n‡jv| 
	cÖ_‡gB H cigvYy msL¨v mgvb Kivi Rb¨ Drcv` HNO3 †K 2 Øviv I wewµqK H2O †K 2 Øviv ¸Yb Kiv nq| G‡Z H Gi cigvYy msL¨v Dfq w`‡KB nq 4| wKš‘ Drcv‡` N I O Gi cigvYy msL¨v e„w× cvIqvq wewµq‡K NO2 †K 2 Øviv ¸Yb Kiv nq| d‡j Dfq w`‡KB N Gi cigvYy msL¨v nq 2 Ges O Gi cigvYy msL¨v nq 6|
	wewµqvi mgZvK…Z mgxKiY wbgœiƒc :
	2H2O + 2NO2 = 2HNO3 + H2

cÖkœ -18  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Møy‡Kv‡Ri kZKiv mshywZ‡Z C = 40% I H = 6.67% Av‡Q| Gi AYy‡Z Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb cigvYy msL¨vi AbycvZ 1 : 2 : 1| G †_‡K ¯’~j ms‡KZ I AvYweK ms‡KZ wbY©q Kiv hvq|
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	K.	†hŠ‡Mi ¯’~j ms‡KZ Kx? 	1
L.	b`©gvq R‡g _vKv †Wª‡bi `~wlZ cvwbi mshywZ †Kgb n‡e?	2
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  18bs cª‡kœi DËi  
K.	†h ms‡KZ AYy‡Z we`¨gvb cigvYymg~‡ni AbycvZ cÖKvk K‡i Zv‡K ¯’~j ms‡KZ e‡j|
L.	b`©gvq R‡g _vKv †Wª‡bi `~wlZ cvwbi mshywZ mvaviY cvwbi kZKiv mshywZi Awfbœ n‡e|
	†hŠ‡Mi †gvU f‡ii g‡a¨ †Kv‡bv wbw`©ó †gŠ‡ji kZKiv fi‡K Zvi mshywZ e‡j|
	GB mshywZi mvgvb¨Zg ZviZg¨ ev wfbœZv n‡j †hŠMwU Ab¨ †Kv‡bv c`v‡_© cwiYZ n‡e| KviY, wbw`©ó †hŠ‡M †gŠ‡ji kZKiv mshywZ wbw`©ó nq| ZvB, we‡k¦i †h‡Kv‡bv ¯’vb †_‡KB cvwb †bIqv †nvK, Zv‡Z nvB‡Wªv‡Rb I Aw·‡R‡bi kZKiv mshywZ Awfbœ n‡e| 
M.	Avgiv Rvwb, M­y‡Kv‡Ri GKwU AYy‡Z Kve©b (C), nvB‡Wªv‡Rb (H) I Aw·‡Rb (O) cigvYy Av‡Q| †h‡nZz †Kv‡bv †hŠ‡M we`¨gvb †gŠjmg~‡ni kZKiv cwigv‡Yi †hvMdj 100 n‡Z n‡e|
	 Aw·‡R‡bi cwigvY	= {100  (40 + 6.67)}% 
			= 53.33% 
	Avgiv Rvwb, †h‡Kv‡bv †gŠ‡ji cigvYyi †gvjmsL¨v = 
	C, H I O Gi cvigvYweK msL¨v h_vµ‡g 12, 1 I 16  
	myZivs, C cigvYyi †gvj msL¨v = = 3.33 
	H cigvYyi †gvj msL¨v = = 6.67 
	O cigvYyi †gvj msL¨v = = 3.33 
	cÖvß fvMdj¸‡jv‡K G‡`i ¶z`ªZg msL¨v A_©vr 3.33 Øviv fvM K‡i- 
		C = = 1, H = = 2, O = = 1 
	myZivs, M­y‡Kv‡R C, H Ges O cigvYyi msL¨vi AbycvZ = 1 : 2 :1 
	AZGe, M­y‡Kv‡Ri ¯’~j ms‡KZ ev mij ms‡KZ = C1H2O1 
			= CH2O
N.	†hŠ‡Mi AYy‡Z wfbœ cÖKvi †gŠ‡ji cigvYyi msL¨vi g‡a¨ ¶z`ªZg AbycvZ m¤¢e e‡j Zvi ¯’~j ms‡KZ cÖKvk Kiv m¤¢e nq| Ab¨w`‡K †gŠj AYyi g‡a¨ GKB †gŠ‡ji cigvYy _vKvq †mLv‡b AbycvZ Kiv m¤¢e nq bv| 
	†hgb : Møy‡Kv‡Ri AvYweK ms‡KZ C6H12O6| G †hŠ‡Mi GKwU AYy‡Z Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb cigvYyi AbycvZ 6 t 12 t 6 Ges ¶z`ªZg AbycvZ 1 t 2 t 1| 
	myZivs †hŠMwUi ¯’~j ms‡KZ CH2O| wKšÍz †gŠj AYy H2 Gi †¶‡Î 2wU nvB‡Wªv‡Rb cigvYy we`¨gvb| †h‡nZz, GKwU msL¨v Øviv AbycvZ Kiv hvq bv myZivs nvB‡Wªv‡R‡bi †ÿ‡Î Gi ¯’~j ms‡KZ n‡Z cv‡i bv| Abyiƒc Aw·‡Rb I Kve©‡bi ¯’~j ms‡KZ n‡Z cv‡i bv| 
	AvYweK ms‡KZ †hŠwMK c`v‡_©i AYy‡Z we`¨gvb †gŠ‡ji cigvYymg~‡ni cÖK…Z msL¨v cÖKvk K‡i| †h‡nZz †hŠwMK c`v_© wfbœ †gŠ‡ji GK ev GKvwaK cigvYy _v‡K Ges †gŠwjK c`v‡_© GKB †gŠ‡ji GKvwaK cigvYy _v‡K ZvB AvYweK ms‡KZ Df‡qi †¶‡Î n‡Z cv‡i| 
	AZGe, DÏxc‡Ki Av‡jv‡K GUv cÖgvwYZ †h, ¯’~j ms‡KZ ïay †hŠ‡Mi †ÿ‡Î n‡Z cv‡i wKš‘ AvYweK ms‡KZ †hŠM I †gŠj Df‡qi n‡Z cv‡i|
cÖkœ -19  wb‡Pi wewµqvØq jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
1.	Ca CO3  + HCl  CaCl2 + CO2 + H2O
2.	Al2O3 + HCl  AlCl3 + H2O
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  19bs cª‡kœi DËi  
K.	ivmvqwbK wewµqv †hme c`v_© wb‡q ïiæ Kiv nq Zv‡`i‡K wewµqK e‡j|
L.	ivmvqwbK mgxKiY mgZv Kivi wbgœwjwLZ †KŠkj Aej¤^b Kiv nq-
	1.	wewµqK I Drcv‡`i mwVK ms‡KZ e¨envi K‡i wewµqvi mgxKiY †jLv|
	2.	wewµqK Ges Drcv` †hŠwMK c`v_© n‡j A_©vr ms‡K‡Z GKvwaK †gŠ‡ji cigvYy _vK‡j wewµqK A_ev Drcv` A_ev Df‡qi mv‡_ wewfbœ msL¨v ¸Yb Kiv|
	3.	wewµqK Ges Drcv‡`i cigvYyi msL¨v mgvb Kiv|
M.	1bs wewµqvwU n‡jv : 
	CaCO3  + HCl  CaCl2 + CO2 + H2O
	wewµqvq KwVb K¨vjwmqvg Kve©‡bU nvB‡Wªv‡K¬vwiK Gwm‡Wi Rjxq `ªe‡Yi mv‡_ wewµqv K‡i K¨vjwmqvg †K¬vivB‡Wi Rjxq `ªeY, Kve©b WvBA·vBW M¨vm Ges cvwb Drcbœ K‡i| GB wewµqvq cigvYy msL¨v mgvb Kivi Rb¨ wewµqK HCl †K 2 Øviv ¸Y Kiv nq| wewµqvi mgZvK…Z mgxKiY n‡jv : 
	CaCO3 (s) + 2HCl (aq)CaCl2 (aq) + CO2(g) + H2O (l)
	2bs wewµqvwU n‡jv : 
	Al2O3 + HCl  AlCl3 + H2O
	wewµqvq KwVb A¨vjywgwbqvg A·vBW nvB‡Wªv‡K¬vwiK Gwm‡Wi Rjxq `ªe‡Yi mv‡_ wewµqv K‡i KwVb A¨vjywgwbqvg †K¬vivBW Ges cvwb Drcbœ K‡i| G wewµqvq A¨vjywgwbqv‡gi cigvYy msL¨v mgvb Kivi Rb¨ Drcv` AlCl3 Gi mv‡_ 2, †K¬vwib cigvYy msL¨v mgvb Kivi Rb¨ wewµqK HCl Gi mv‡_ 6 Ges nvB‡Wªv‡Rb I Aw·‡Rb cigvYy msL¨v mgvb Kivi Rb¨ Drcv` H2O Gi mv‡_ 3 Øviv ¸Yb Kiv nq| wewµqvi mgZvK…Z mgxKiY n‡jv :
 	Al2O3(s) + 6HCl (aq) 2AlCl3(s) + 3 H2O (l)
N.	ivmvqwbK mgxKiY †jLvi wbqgvewj :
i.	ivmvqwbK wewµqv †hme c`v_© wb‡q ïiæ Kiv nq Zv‡`i‡K wewµqK Ges †hme c`v_© Drcbœ nq Zv‡`i Drcv` e‡j| ivmvqwbK mgxKi‡Y wewµqKmg~n‡K evgcv‡k Ges Drcv`mg~n‡K Wvbcv‡k wj‡L gvSLv‡b mgvb (=) A_ev Zxi () wPý ‎‎ †`qv nq| 1bs wewµqvq CaCO3 I HCl wewµqK Ges CaCl2, CO2 I H2O Drcv`| 
ii.	wewµqvq GKvwaK wewµqK Ges GKvwaK Drcv` _vK‡j Zv‡`i‡K †hvM (+) wP‎ý w`‡q †jLv nq| 1bs wewµqvq wewµqK CaCO3 I HCl Gi gv‡S Ges Drcv` CaCl2, CO2 I H2O Gi gv‡S  †hvM (+) wPý e¨envi n‡q‡Q|
iii.	mgxKi‡Yi evgcv‡ki wewfbœ †gŠ‡ji cigvYy msL¨v Ges Wvbcv‡ki GKB †gŠ‡ji cigvYy msL¨v mgvb Kiv nq| 1bs wewµqvq cigvYy msL¨v mgvb Kivi Rb¨ wewµqK HCl †K 2 Øviv ¸Y Kiv nq| 
iv.	wewµqK Ges Drcv‡`i †fŠZ Ae¯’v †hŠ‡Mi Wvbcv‡k cÖ_g eÜbxi g‡a¨ †jLv nq| †hŠ‡Mi †fŠZ Ae¯’v KwVb (Solid) n‡j (s), Zij (Liquid) n‡j (l) Ges M¨vmxq (Gaseous) n‡j (g) †jLv nq| wewµqK Ges Drcv` wn‡m‡e †Kv‡bv †hŠ‡Mi Rjxq `ªeY (Aqueous solution) _vK‡j (aq) †jLv nq| 1bs wewµqvq KwVb K¨vjwmqvg Kve©‡bU nvB‡Wªv‡K¬vwiK Gwm‡Wi Rjxq `ªe‡Yi mv‡_ wewµqv K‡i K¨vjwmqvg †K¬vivB‡Wi Rjxq `ªeY, Kve©b WvBA·vBW M¨vm Ges cvwb Drcbœ K‡i|
	A_©vr, CaCO3 (s) + 2 HCl (aq)  CaCl2 (aq) + CO2 (g) + H2O (l) 

cÖkœ -20  wb‡Pi ivmvqwbK mgxKiY jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
(i) Mg(s) + O2(g)  MgO(s)
(ii) H2(g) + O2(g)  H2O(l)
	[image: ]
	K.	ivmvqwbK c`v‡_©i weï×Zv wK‡mi Ici wbf©i K‡i?	1
L.	wjwgwUs wewµqK e¨vL¨v Ki|	2
M.	DÏxc‡Ki cÖ_g wewµqv †_‡K 40g MgO Drcbœ Ki‡Z cÖ‡qvRbxq Mg I O Gi fi †ei Ki|	3
N.	DÏxc‡Ki ÒDfq wewµqvq O2 Gi †gvj msL¨v mgvb bq|Ó Dw³wUi mc‡¶ hyw³ Dc¯’vcb Ki| 	4


  20bs cª‡kœi DËi  
K.	ivmvqwbK c`v‡_©i weï×Zv Zvi cÖ¯‘wZ I weï×KiY c×wZi Ici wbf©i K‡i|
L.	wewµqvi mgq GKvwaK wewµq‡Ki g‡a¨ †h wewµqK Aewkó _v‡K bv Zv‡K wjwgwUs wewµqK e‡j| 
	†hgb : 2Mg + O2  2MgO
	GB wewµqvq 2 cigvYy Mg avZzi mv‡_ wewµqvi Rb¨ 1 AYy Aw·‡Rb M¨vm cÖ‡qvRb| wKš‘ 4 cigvYy Mg  avZzi mv‡_ wewµqvi Rb¨ 4 AYy Aw·‡Rb M¨vm mieivn Ki‡j wewµqvi gva¨‡g 2 AYy Aw·‡Rb M¨vm Aewkó _vK‡e| GB Ae¯’vq Mg avZz‡K wjwgwUs wewµqK e‡j| 
M.	40g MgO Drcbœ Ki‡Z cÖ‡qvRbxq Mg I O2-Gi fi wbw`©ó Ges Zv Avgiv DÏxc‡Ki cÖ_‡gv³ wewµqv †_‡K wnmve Ki‡Z cvwi| wewµqvwU n‡”Q :
	Mg(s) + O2(g)  MgO(s)
	†h‡nZz GB wewµqvq Mg I O2-Gi mgš^‡q GKwU gvÎ †hŠM (MgO) Drcbœ nq| Mg I O-Gi Df‡qi †hvRbx 2| †m‡ÿ‡Î wewµqvi mgZvK…Z mgxKiYwU wbgœiƒ‡c †jLv †h‡Z cv‡iÑ
	2Mg(s) + O2(g)  2MgO(s)
	(2  24) (2  16)	2(24 + 16)
	DcwiD³ mgxKiY n‡Z †`Lv hvq †h,
	80 MÖvg MgO ˆZwi Ki‡Z Mg cÖ‡qvRb 48 MÖvg
	40  Ó  MgO  Ó      Ó       Mg   Ó  = MÖvg
			= 24 MÖvg
	Avevi, 
	80 MÖvg MgO ˆZwi Ki‡Z O2 cÖ‡qvRb 32 MÖvg
      40  Ó  MgO  Ó         Ó      O2   Ó  	=  MÖvg
			   	= 16 MÖvg
N.	`ywU wewµqvq Drcv` we‡ePbvq ejv hvq KZUzKz O2 e¨eüZ n‡q‡Q| DÏxc‡Ki wewµqv `ywUi mgZvhy³ mgxKiY wbgœiƒ‡c †jLv †h‡Z cv‡i :
	     2Mg(s) 	+  O2(g)     2MgO(s)
	   Ges H2(g)	+  O2(g)   H2O(l)
			= O2 =   16 2
			= 16 MÖvg
	Aw·‡R‡bi AvYweK fi = 32
	myZivs, 1 †gvj Aw·‡Rb = 32 MÖvg Aw·‡Rb|
	1g wewµqvq e¨eüZ Aw·‡R‡bi †gvjmsL¨v	= 32/32 = 1
	Ges 2q wewµqvq Ó       Ó         Ó    	= 16/32 = 0.5
	ZvB ejv hvq, DÏxc‡Ki wewµqv `ywU‡Z Aw·‡R‡bi †gvj msL¨v mgvb bq|

cÖkœ -21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Av‡bvqvi Dchy³ cwi‡e‡k 5 MÖvg nvB‡Wªv‡Rb I 100 MÖvg †K¬vwi‡bi g‡a¨ wewµqv NwU‡q nvB‡Wªv‡Rb †K¬vivBW Drcbœ Kij| †m jÿ Kij G‡Z K‡i GKwU †gŠ‡ji wKQz cwigvY Aewkó i‡q‡Q| Gi KviY m¤ú‡K© †m iwdK m¨v‡ii Kv‡Q Rvb‡Z PvBj|
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  21bs cª‡kœi DËi  
K.	me‡P‡q weï× ivmvqwbK c`v_©‡K A¨vbvjvi e‡j| 
L.	wewµqK †_‡K Drcv‡`i cwigvY wnmve Kivi mgq wjwgwUs wewµq‡Ki cwigvY †_‡K wnmve Kiv nq|
	ivmvqwbK wewµqvi GKvwaK wewµqK _vK‡j, †h wewµqKwU wewµqv †k‡l Aewkó _v‡K bv A_©vr Av‡M †kl n‡q hvq, Zv‡K wjwgwUs wewµqK e‡j| †h‡nZz wjwgwUs wewµqK †kl n‡j Avi Drcv` Drcbœ nIqv m¤¢e bq, ZvB wjwgwUs wewµq‡Ki Abycv‡Z Drcv` cvIqv hvq|
	AZGe, Drcv` wbY©‡q wjwgwUs wewµq‡Ki ¸iæZ¡ Acwimxg| 
M.	Av‡bvqv‡ii Drcvw`Z †hŠM HCl Gi Av‡cwÿK AvYweK fi		= (1 + 35.5)
	                                        	= 36.5
	H Gi Av‡cwÿK cvigvYweK fi 	= 1	Ges
	Cl Gi Av‡cwÿK cvigvYweK fi 	= 35.5
			 nvB‡Wªv‡R‡bi mshywZ 	= 
				= 2.74%
			     †K¬vwi‡bi mshywZ 	= 
			= 97.26%
	 nvB‡Wªv‡Rb †K¬vivB‡W nvB‡Wªv‡R‡bi mshywZ 2.74% I †K¬vwi‡bi mshywZ 97.26%|
N.	iwdK m¨vi Av‡bvqvi‡K †evSv‡jb †h, nvB‡Wªv‡Rb I †K¬vwi‡bi wewµqvq nvB‡Wªv‡Rb †K¬vivBW Drcbœ nq| wewµqvwU wbgœiƒc:
	H2(g) + Cl2(g)  2HCl(g) 
	H2 Gi AvYweK fi 2|
	 H2 Gi 1 †gvj = 2 MÖvg
	 5 MÖvg nvB‡Wªv‡Rb =  †gvj = 2.5 †gvj nvB‡Wªv‡Rb
	 Cl2 Gi AvYweK fi = 35.5  2 = 71
	myZivs Cl2 Gi 1 †gvj = 71 MÖvg
	100  MÖvg †K¬vwib =  †gvj = 1.4  †gvj
	wewµqvq †`Lv hvq, 1 †gvj nvB‡Wªv‡Rb 1 †gvj †K¬vwi‡bi mv‡_ wewµqv K‡i|
	myZivs, 1.4 †gvj †K¬vwib 2.5 †gvj nvB‡Wªv‡R‡bi mv‡_ wewµqv Kivi ci Avi †K¬vwib Aewkó _vK‡e bv|
	ZvB Aewkó nvB‡Wªv‡R‡bi †gvj msL¨v = (2.51.4) †gvj = 1.1 †gvj|
	 Aewkó nvB‡Wªv‡R‡bi fi = (2  1.1)g = 2.2g. 
	AZGe, wewµqv †k‡l 2.2gm †K¬vwib Aewkó _vK‡e| 
 
cÖkœ -22  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
2.02g K¨vjwmqvg I 2.02g nvB‡Wªv‡R‡bi GKwU wgkªY‡K DËß K‡i K¨vjwmqvg nvBWªvBW (CaH2) Drcbœ Kiv n‡jv| (K¨vjwmqvg I nvB‡Wªv‡R‡bi AvYweK fi h_vµ‡g 40 I 2.02) 
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  22bs cª‡kœi DËi  
K.	eøy wfwUªI‡ji ms‡KZ : CuSO4. 5H2O|	
L.	CaCO3  CaO + CO2 
	wewµqvq CaCO3 Gi AvYweK fi	= 40 + 12 +16  3
				= 52 + 48 =100
		          CaO Gi AvYweK fi 	= 40 +16 = 56
	A_©vr,
	100 MÖvg CaCO3  †_‡K Drcbœ nq 56 MÖvg Pzb 
	10 †KwR = (10  1000) MÖvg   [∵ 1 †KwR = 1000 MÖvg]
			= 10000 MÖvg
	 10000 MÖvg CaCO3  †_‡K Drcbœ nq =  MÖvg Pzb
				= 5600 MÖvg Pzb
				= †KwR
				= 5.6 †KwR
	myZivs, 10 †KwR Pzbvcv_i †_‡K 5.6 †KwR Pzb cvIqv hv‡e|
M.	Ca I H2 Gi AvYweK fi h_vµ‡g 40 I 2.02
	myZivs, 40g Ca = 1 mole
	 2.02g Ca = mole = 0.0505 mole 
	Abyiƒcfv‡e, 2.02g H2 = mole = 1 mole  
	Ca + H2  CaH2
	wewµqvq †`Lv hvq, 1 †gvj K¨vjwmqvg I 1 †gvj nvB‡Wªv‡Rb wewµqv K‡i 1 †gvj K¨vjwmqvg nvBWªvBW Drcbœ K‡i| DÏxc‡Ki K¨vjwmqvg = 0.0505 †gvj I nvB‡Wªv‡Rb = 1 †gvj| 0.0505 †gvj Ca, 1 †gvj H2 Gi mv‡_ wewµqv K‡i|
	myZivs, K¨vjwmqvg nvB‡Wªv‡R‡bi Av‡M †kl n‡e| ZvB K¨vjwmqvg wjwgwUs wewµqK|
	Aewkó nvB‡Wªv‡R‡bi cwigvY = (1  0.0505) †gvj
		                             = 0.9495 †gvj 
N.	Ca + H2  CaH2
	ÔMÕ †_‡K Avgiv Rvwb, DÏxc‡Ki K¨vjwmqvg wjwgwUs wewµqK| ZvB K¨vjwmqvg †kl nIqvi ci Avi †Kv‡bv K¨vjwmqvg nvBWªvBW Drcbœ n‡e bv|
	wewµqv †_‡K,
	1 mole Ca †_‡K Drcbœ nq 1 mole CaH2
	 0.0505 mole Ca = 0.0505 mole CaH2
	 CaH2 Gi AvYweK fi = (40 + 2.02)
			 = 42.02
	CaH2 Gi 1 mole = 42.02g
	 CaH2 0.0505 mole = (42.02  0.0505)g
			= 2.122g
	 m‡e©v”P K¨vjwmqvg nvBWªvBW Drcbœ n‡e 2.122g
 
cÖkœ -23  wb‡Pi mgxKiY `ywU †`L Ges cÖkœ¸‡jvi DËi `vI :
(i) Al2O3 + HCl  AlCl3 + H2O
(ii) 2Mg(s) + O2(g)  2MgO(s)
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  23bs cª‡kœi DËi  
K.	imvq‡b AYy, cigvYy, wewµqK, Drcv` BZ¨vw` wnmve-wbKvk Stoichiometry bv‡g cwiwPZ|	
L.	wewµqK Ges Drcv‡`i †fŠZ Ae¯’v †hŠ‡Mi Wvbcv‡k cÖ_g eÜbxi g‡a¨ †jLv nq| †hŠ‡Mi †fŠZ Ae¯’v KwVb n‡j (s), Zij n‡j (l) Ges M¨vmxq n‡j (g) †jLv nq| wewµqK Ges Drcv` wn‡m‡e †Kv‡bv †hŠ‡Mi Rjxq `ªeY _vK‡j (aq)       †jLv nq|
M.	DÏxc‡Ki (ii) bs wewµqvwU n‡jv :
	2Mg(s) + O2(g)  2MgO(s)
	O2 Gi 1 †gv‡ji fi = 32 MÖvg
	MgO Gi 1 †gv‡ji fi = (24 + 16) MÖvg
			= 40 MÖvg
	wewµqv †_‡K †`Lv hvq, 1 †gvj Aw·‡Rb †_‡K 2 †gvj g¨vM‡bwmqvg A·vBW Drcbœ nq| myZivs 32 MÖvg Aw·‡Rb †_‡K Drcbœ nq (40  2) = 80 MÖvg MgO. 
	80 MÖvg MgO Drcbœ Ki‡Z cÖ‡qvRb 32 MÖvg O2
	 10 MÖvg MgO Drcbœ Ki‡Z cÖ‡qvRb =  MÖvg O2 
			= 4 MÖvg O2 
	myZivs, 10 MÖvg MgO Drcbœ Ki‡Z cÖ‡qvRb 4 MÖvg O2
N.	2Mg(s) + O2(g)  2MgO(s)
	Mg Gi 1 †gvj = 24 MÖvg
	 4 MÖvg Mg = = 0.1667 †gvj
	Avevi, O2 Gi 1 †gvj = 32 MÖvg
	 4 MÖvg O2 = = 0.125 †gvj
	(ii) bs wewµqvq 1 †gvj Aw·‡R‡bi mv‡_ 2 †gvj g¨vM‡bwmqvg wewµqv K‡i 2 †gvj g¨vM‡bwmqvg A·vBW Drcbœ K‡i|
	 0.125 †gvj Aw·‡R‡bi Rb¨ 0.125  2 = 0.25 †gvj g¨vM‡bwmqv‡gi cÖ‡qvRb| wKš‘ GLv‡b †gvU g¨vM‡bwmqv‡gi cwigvY 0.1667 †gvj| Mg ZvB GLv‡b wjwgwUs wewµqK|
	Rvbv Av‡Q, wjwgwUs wewµq‡Ki Abycv‡Z Drcv` Drcbœ nq| †h‡nZz wewµqv Abymv‡i, 2 mole Mg †_‡K 2 mole MgO Drcbœ nq| ZvB Mg Gi †gv‡ji mgvb MgO Gi †gvj n‡e|
	 MgO Gi †gvj = 0.1667.
	MgO Gi 1 mole Gi fi = (1  24 +16) = 40 MÖvg
	 MgO Gi 0.1667 mole Gi fi = (40  0.1667) MÖvg = 6.668 MÖvg|
	myZivs, MgO Gi cwigvY 6.668 MÖvg cvIqv hv‡e| Aciw`‡K, 4 MÖvg Aw·‡Rb ch©vß cwigvY g¨vM‡bwmqv‡gi mv‡_ wewµqv Ki‡j 10 MÖvg g¨vM‡bwmqvg A·vBW Drcbœ nq| wKš‘ g¨vM‡bwmqvg wewµqvq Av‡M †kl nIqvq, wKQz †gvj Aw·‡Rb Ae¨eüZ Ae¯’vq _v‡K| ZvB cÖZ¨vwkZ 10 MÖvg MgO Gi RvqMvq 6.668 MÖvg MgO Drcbœ nq| 

cÖkœ -24  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
wZw_ cixÿvMv‡i 80g Pzbvcv_i‡K Zvc w`‡q 39g CaO Drcbœ Kij| GB WvUv †m Av‡e` fvBqv‡K †`Lvj| Av‡e` fvBqv ej‡jb, Pzbvcv_i cy‡ivcywi weï× bq| wZw_ fvBqvi Kv‡Q Gi e¨vL¨v Rvb‡Z PvBj|
	[image: ]
	K.	Zuy‡Zi ivmvqwbK bvg Kx?	1
L.	†mwg‡gvjvi †divm mvj‡dU `ªeY ej‡Z Kx eyS?	2
M.	weï× 80g Pzbvcv_i †_‡K m‡e©v”P KZ MÖvg CaO cvIqv m¤¢e?	 3
N.	DÏxc‡Ki Pzbvcv_‡i †fRv‡ji kZKiv cwigvY †ei Ki|	4


  24bs cª‡kœi DËi  
K.	Zuy‡Zi ivmvqwbK bvg nvB‡Wª‡UW Kcvi mvj‡dU|
L.	wbw`©ó ZvcgvÎvq cÖwZ wjUvi `ªe‡Y 0.5 †gvj cwigvY `ªe `ªexf‚Z _vK‡j Zv‡K †mwg †gvjvi `ªeY e‡j| myZivs, msÁvbymv‡i, wbw`©ó ZvcgvÎvq cÖwZ wjUv‡i 0.5 †gvj cwigvY †divm mvj‡dU `ªexf‚Z _vK‡j †mme `ªeY‡K †divm mvj‡d‡Ui †mwg‡gvjvi `ªeY e‡j|
M.	Pzb‡K Zvc w`‡j CaO I CO2 Drcbœ nq|
	CaCO3  CaO     +    CO2
	40 + 12 + (16  3)  (40 +16)g
	= 100g                      = 56g
	100 MÖvg Pzbvcv_i †_‡K CaO cvIqv hvq 56 MÖvg
	 80 MÖvg Pzbvcv_i †_‡K CaO cvIqv hvq  MÖvg
			 = 44.8 MÖvg
	 CaO Gi m‡e©v”P cwigvY = 44.8 MÖvg|
N.	hw` 80g Pzbvcv_i cy‡ivcywi weï× nZ, Z‡e 44.8g CaO cvIqv †hZ| wKš‘ cÖK…Zc‡ÿ 39g CaO cvIqv wM‡qwQj| Zvi gv‡b Pzbvcv_‡i wKQzUv †fRvj i‡q‡Q| wb‡gœv³ Dcv‡q †fRvj †ei Kiv hvq:
	CaCO3  CaO     +    CO2
	(40 + 12 + 16  3)g     (40+16)g
	= 100g                 	 = 56g
	56 MÖvg CaO Drcbœ nq 100 MÖvg CaCO3 †_‡K
	 39 MÖvg CaO Drcbœ nq  MÖvg CaCO3 †_‡K 
			= 69.64 MÖvg CaCO3 †_‡K 
	myZivs, †fRv‡ji cwigvY = (80  69.64) MÖvg
			 = 10.357 MÖvg 
	 †fRv‡ji kZKiv cwigvY =   100% 
			= 12.946%.
cÖkœ -25  AvgRv` cixÿvMv‡i Zzu‡Z I Ca(HCO3)2 wb‡q KvR KiwQj| †m `ywU †hŠ‡Mi wbw`©ó cwigvY wb‡q cixÿv ïiæ Kij|
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	K.	†gvjvwiwU ej‡Z Kx eyS? 	1
L.	ivmvqwbK c`v‡_©i weï×Zv Kx‡mi Ici wbf©i K‡i? e¨vL¨v Ki|	2
M.	Ca(HCO3)2 Gi †m. wg. †gvjvi `ªeY Kxfv‡e cÖ¯‘Z Ki‡e? MvwYwZKfv‡e e¨vL¨v Ki|	3
N. 	Zzwg Kxfv‡e 2 wjUvi 0.1 †gvjvi Zzu‡Zi `ªeY cÖ¯‘Z Ki‡e? ZzuZ †_‡K m¤ú~Y© cvwbi AYy AcmviY c×wZ eY©bv Ki|	4


  25bs cª‡kœi DËi  
K.	wbw`©ó ZvcgvÎvq cÖwZ wjUvi `ªe‡Y `ªexf‚Z `ª‡ei †gvj msL¨v‡K `ªe‡Yi †gvjvwiwU e‡j| 
L.	ivmvqwbK wewµqvq †h mKj wewµqK c`v_© e¨eün nq, Zviv 100% weï× _v‡K bv|
	ivmvqwbK c`v‡_©i weï×Zv Zvi cÖ¯‘wZ I weï×KiY cÖ¯‘wZi Ici wbf©i K‡i| me‡P‡q weï× ivmvqwbK c`v_©‡K A¨vbvjvi †MÖW c`v_© e‡j| A¨vbvjvi †MÖW c`v_©mg~n cÖvq 99% weï× nq, G‡`i M‡elYvi mgq we‡kølYx Kv‡R e¨envi Kiv nq|
M.	wbw`©ó ZvcgvÎvq cÖwZ wjUvi `ªe‡Y 0.5 †gvj cwigvY `ªe `ªexf‚Z _vK‡j Zv‡K †mwg †gvjvi `ªeY e‡j| 
	Ca(HCO3)2 Gi AvYweK fi = 40 + (1 + 12 + 16  3)  2 = 162
	1L  AvqZ‡bi 1 †gvjvi `ªeY ˆZwi Kivi Rb¨ `ªe cÖ‡qvRb 1 †gvj
	1 L    "      0.5   "      "      "      "    "   "    "   = (1  0.5) †gvj
		= 0.5 †gvj
	GLb,
	0.5 †gvj Ca(HCO3)2 = (0.5  162)g Ca(HCO3)2 = 81g
	cÖ_‡g 1L AvqZ‡bi GKwU cvÎ wbB| wnmveK…Z `ªe‡Yi cwigvY Z_v 81g `ªe‡K wbw³i mvnv‡h¨ †g‡c dv‡b‡ji gva¨‡g wba©vwiZ cv‡Î wbB| dv‡b‡ji Mv‡q †j‡M _vKv `ªe‡K cvwZZ cvwb ev weï× cvwb wb‡q wba©vwiZ cv‡Î ¯’vbvšÍi K‡i wKQz cwigvY cvwb w`‡q SuvwK‡q `ªeY cÖ¯‘Z Kiv nq| AZtci cvwb w`‡q `ªe‡Yi AvqZb wba©vwiZ gvc ch©šÍ c~Y© Ki‡j 1 L 0.5 †gvjvi Ca(HCO3)2 `ªeY cÖ¯‘Z n‡e|  
N.	Zuy‡Zi ivmvqwbK ms‡KZ = CuSO4.5H2O
	 Zuy‡Zi AvYweK fi = 249.5
	1 wjUvi AvqZ‡bi 1 †gvjvi `ªe‡Yi Rb¨ Zzu‡Z cÖ‡qvRb 1 †gvj

	2 wjUvi AvqZ‡bi 0.1M †gvjvi `ªe‡Y Zzu‡Z cÖ‡qvRb nq 
		= 2  0.1 †gvj
	Avevi, 1 †gvj = 249.5 gm CuSO4.5H2O
	 2  0.1 †gvj = 0.1  2  249.5 gm CuSO4.5H2O = 49.9 gm CuSO4.5H2O
	cvwbhy³ Kcvi mvj‡d‡Ui eY© bxj| cvwbwenxb Kcvi mvj‡d‡Ui eY© mv`v| bxj e‡Y©i Kcvi mvj‡dU‡K DËß Ki‡j cvwb ev®úxf‚Z nq Ges mv`v e‡Y©i Kcvi mvj‡d‡U cwiYZ nq| Zvc †`qvi c~‡e© I c‡i Kcvi mvj‡d‡Ui fi cwigvc K‡i DËv‡c nviv‡bv cvwbi fi wbY©q K‡i Zzu‡Zi †Kjvm cvwbi kZKiv cwigvY wbY©q Kiv nq| 
	CuSO4.5H2O CuSO4
	bxj eY©                             mv`v eY©
	1 †gvj = 249.5 MÖvg        1 †gvj = 159.5 MÖvg
	ZË¡xqfv‡e 1 †gvj (249.5 MÖvg) cvwbhy³ bxj e‡Y©i Kcvi mvj‡dU‡K DËß Ki‡j 90 MÖvg cvwb AcmvwiZ n‡q 159.5 MÖvg cvwbwenxb mv`v e‡Y©i Kcvi mvj‡dU Drcbœ nq| 
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