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cwigvYMZ imvqb/ivmvqwbK MYbv 
Quantitative Chemistry/Chemical Calculations 

 

 

 

f~wgKv (Introduction) 

f‡ii wbZ¨Zv m~Î g‡Z ivmvqwbK wewµqv msMV‡bi d‡j †Kvb bZzb c`v‡_©i m„wó nq bv| wewµqvq AskMÖnYKvix 
c`v‡_©i AYyw ’̄Z cigvYymg~‡ni c~Y©web¨vm N‡U gvÎ| GKwU ivmvqwbK wewµqvi mswÿß cÖKvk n‡jv ivmvqwbK 
mgxKiY| myZivs mgZvK…Z ivmvqwbK mgxKi‡Y wewµq‡Ki AYyw ’̄Z †gvU cigvYy msL¨v Ges Drcv‡`i AYyw ’̄Z 
†gvU cigvYy msL¨v ci¯úi mgvb _v‡K| ZvB †gŠ‡ji cvigvYweK fi †R‡b †Kvb mgZvK…Z mgxKiY †_‡K wewµqK 
I Drcv‡`i g‡a¨ gvwÎK m¤úK© wbY©q Kiv m¤¢e| ivmvqwbK mgxKiY wfwËK MYbv‡K Avgiv ỳÕfv‡M Av‡jvPbv 
Ki‡Z cvwi| h_v- fi msµvšÍ MYbv I AvqZb msµvšÍ MYbv| Avevi †Kvb †hŠ‡Mi AvYweK ms‡KZ †_‡K kZKiv 
mshyw³ MYbv Kiv m¤¢e| A‰Re imvq‡bi wewµqvmg~‡ni GK wekvj Ask RviY-weRviY wewµqv| AvaywbK gZev‡`i 
Av‡jv‡K RviY-weRviY wewµqv g~jZ B‡jKUª‡bi ’̄vbvšÍi| ’̄vbvšÍwiZ B‡jKUª‡bi msL¨v MYbv K‡i RviY-weRviY 
wewµqvi mgxKi‡Yi mgZv mvab Kiv nq| G Qvov RviY-weRviY UvB‡Uªkb g~jZ cwigvYMZ imvq‡bi Ask 
we‡kl| G BDwb‡U wewfbœ cÖKv‡ii ivmvqwbK MYbv I mswkøó wel‡q Av‡jvPbv Kiv n‡jv| 
 

 
BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq 5 mßvn 

 
 

GB BDwb‡Ui cvVmg~n 
 

cvV-4.1 : ivmvqwbK MYbv I NbgvÎv| 

cvV-4.2 : ivmvqwbK mgxKiY wfwËK MYbv 

cvV-4.3 : †hŠ‡Mi Dcv`v‡bi kZKiv cwigvY  

cvV-4.4 : RviY-weRviY  

cvV-4.5 : RviY-weRvi‡Yi wewfbœ gZev` 

cvV-4.6 : RviY-weRviY UvB‡Uªkb  
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 ivmvqwbK MYbv I NbgvÎv 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  
• †gvj, †gvj msL¨v, †gvjvi NbgvÎv m¤ú‡K© ej‡Z cvi‡eb| 
• A¨v‡fvM¨v‡Wªv msL¨v I Gi eûj e¨envi Av‡jvPbv Ki‡Z cvi‡eb| 
• ª̀e‡Yi NbgvÎv cÖKv‡ki wewfbœ ixwZmg~n e¨vL¨v Ki‡Z cvi‡eb| 
• cixÿvMv‡i e¨eüZ jNy ª̀eY cȪ ‘Z Ki‡Yi cÖ‡qvRbxq MYbv Ki‡Z cvi‡eb| 

 
gyL¨ kã †gvj, †gvjvwiwU,  A¨v‡fvM¨v‡Wªvi mvsL¨v, †gvj msL¨v, ppm, kZKiv nvi 

 

c`v‡_©i cwigvY wbY©q ivmvqwbK MYbvi g~j DcRxe¨| KwVb c`v_©‡K f‡ii GK‡K cwigvc Kiv nq| 
Zij c`v_©‡K fi GK‡Ki cvkvcvwk AvqZb GK‡KI cwigvc Kiv hvq| †m‡ÿ‡Î ZvcgvÎv we‡eP¨ 

welq| M¨vmxq c`v_©‡K AvqZb GK‡K cwigvc Kiv nq| ZvcgvÎv I Pvc cwieZ©‡bi mv‡_ M¨v‡mi AvqZb D‡jøL 
†hvM¨fv‡e cwiewZ©Z nq| myZivs wbw ©̀ó cwigvY †Kvb M¨v‡mi AvqZb cÖKvk Ki‡Z n‡j M¨vmwUi ZvcgvÎv I Pvc 
Aek¨B D‡jøL Ki‡Z n‡e| GKwU ivmvqwbK wewµqvi wewµqK I Drcv`mg~n wewfbœ †fŠZ Ae ’̄vq _vK‡Z cv‡i| 
wewµqv mswkøó c`v_© KwVb, Zij ev M¨vmxq †h †Kvb Ae ’̄vq _vKzK bv †Kb, G‡`i cwigvY wbiƒc‡bi c×wZmg~n 
AbymiY Ki‡Z †M‡j KwZcq ¸iæZ¡c~Y© wel‡q my¯úó aviYv _vKv cÖ‡qvRb| D‡jøL‡hvM¨ †m me wel‡q wb‡¤œ 
Av‡jvPbv Kiv n‡jv| 
 

†gvj (Mole) : c`v‡_©i cwigvY cwigv‡ci Aaybv GKK nj †gvj| †Kvb c`v‡_©i †h cwigv‡Yi g‡a¨ 
6.023×10

23wU KYv (AYy, cigvYy, Avqb, B‡jKUªb BZ¨vw`) we`¨gvb _v‡K c`v_©wUi †m cwigvY‡K †gvj e‡j| 
†gvj‡K MÖvg-AYy, MÖvg-cigvYy, MÖvg-Avqb BZ¨vw` ejv nq| †hgb- 

1†gvj cvwb  = 6.023×10
23wU cvwb AYy = 18 MÖvg 

eZ©gv‡b Kv‡j †gvj kãwU e¨vcK A‡_© e¨eüZ nq| †hgb- 
1 †gvj AYy  = 6.023×10

23wU AYy 
1 †gvj cigvYy = 6.023×10

23wU cigvYy 
1 †gvj Avqb   = 6.023×10

23wU Avqb 
1 †gvj B‡j±ªb  = 6.023×10

23wU B‡j±ªb 
1 †gvj ‡cÖvUb  = 6.023×10

23wU ‡cÖvUb 
1 †gvj M¨vm  = 6.023×10

23wU AYy M¨vm 
  = STP †Z 22.4L M¨vm  
 

†gvj msL¨v (Mole number) : mvaviY A‡_©, †Kvb e ‘̄i fi‡K Zvi AvYweK fi Øviv fvM Ki‡j †h msL¨v cvIqv 
hvq Zv‡K H wbw ©̀ó cwigvY e ‘̄i †gvj msL¨v e‡j| 

‡gvj msL¨v,  n = 
�

�
   GLv‡b, 

 W−	e ‘̄i fi 
 M−		e ‘̄i AvbweK fi 

cvV-4.1 



imvqb 2q cÎ 

BDwbU Pvi  c„ôv-143 

M¨v‡mi †gvjvi AvqZb (Molar volume of gas) : †Kvb M¨v‡mi cÖwZ †gv‡ji AvqZb‡K †gvjvi AvqZb e‡j| 
cÖgvY ZvcgvÎv I Pv‡c (STP) GK †gvj cwigvY †h †Kvb M¨v‡mi AvqZb 22.4L| 

 

A¨v‡fvM¨v‡Wªv msL¨v (Avogadro’s number) : 12g Kve©b -12 AvB‡mv‡Uv‡c hZwU Kve©b cigvYy Dcw ’̄Z _v‡K, †m 
msL¨v‡K A¨v‡fvM¨v‡Wªv msL¨v e‡j| G †K N Øviv m~wPZ Kiv nq| N = 6.023×10

23| †h †Kvb c`v‡_©i 1 †gv‡j 
6.023×10

23wU KYv we`¨gvb| †hgb- 

1 †gvj Kve©b = 6.023×10
23wU C cigvYy 

1 †gvj cvwb (H2O) = 6.023×10
23wU H2O AYy 

1 †gvj B‡jKUªb     = 6.023×10
23wU B‡jKUªb 

 

A¨v‡fvM¨v‡Wªv msL¨vi e¨envi (Application of Avogadro’s number) : ivmvqwbK MYbvq A¨v‡fvM¨v‡Wªv msL¨vi 
¸iæZ¡c~Y© e¨envi wb¤œiƒc: 

i) wbw ©̀ó cwigvY c`v‡_© AYy msL¨v wbY©q Kiv hvq| 
ii) ‡Kvb c`v‡_©i GKwU AYyi fi wbY©q Kiv hvq| 
iii) wbw ©̀ó cwigvY †gŠwjK c`v‡_© cigvYy msL¨v wbY©q Kiv hvq| 
iv) ‡gŠ‡ji GKwU cigvYyi fi wbY©q Kiv hvq| 
v) STP ‡Z wbw ©̀ó AvqZb †Kvb M¨v‡m AYy msL¨v wbY©q Kiv hvq| 

†gvj I A¨v‡fvM¨v‡Wªv msL¨v msµvšÍ MYbv  
D`vniY-1 :11 g  Kve©b WvBA·vB‡W KZwU AYy we`¨gvb? 
mgvavb : Kve©b WvBA·vBW (CO�) Gi AvYweK fi = 12 + 16 × 2 = 44 

∴1 †gvj 	CO� = 44	g 
Avevi 1 †gvj CO� = 6.023 × 10�� wU CO�AYy 
A_©vr  44	gCO� = 6.023 × 10�� wU	CO�AYy 

∴ 11	g	CO2 = 
�.���×����×��

��
 = 1.506 × 10�� wU	CO� AYy 

 

AZGe 11	g	CO� G wb‡Y©q AYy msL¨v =1.506 × 10��wU 
 

D`vniY-2 : Aw·‡R‡bi GKwU AYyi fi KZ? 
mgvavb : Aw·‡Rb,O� Gi AvYweK fi = 32 

∴1 †gvj 	O� = 32	g 
Avevi 1 †gvj O� = 6.023 × 10�� wU O�AYy 
A_©vr  6.023 × 10�� wU	O� AYyi fi =32	g 

 ∴ 1		wU	O�AYyi fi = 
��

�.���×����
= 5.313 × 10!��g 

 

AZGe GKwU Aw·‡Rb AYyi wb‡Y©q fi = 5.313 × 10!��g 
 

D`vniY-3 :1.2g Kve©‡b cigvYy msL¨v KZ ? 
mgvavb : Kve©‡bi cvigvYweK fi = 12  

  ∴	1 †gvj Kve©b = 12 g 

  Avevi, 1 †gvj Kve©b = 6.023 × 10�� wU C cigvYy 
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  A_©vr, 12 g Kve©b = 6.023 × 10�� wU C cigvYy 

  ∴1.2 g Kve©b=
�.���×����×�.�

��
= 6.023 × 10�� wU C cigvYy 

AZGe, 1.2g Kve©‡b wb‡Y©q cigvYy msL¨v 6.023 × 10�� wU 
 
 

D`vniY-4 : STP †Z 250 mLN� M¨v‡m AYy msL¨v KZ ? 

mgvavb : 250 mL = 0.25 L 

1 ‡gvj N� M¨v‡m AYy msL¨v = 6.023 × 10��wU 

Avevi STP †Z 1 †gvj M¨v‡mi AvqZb = 22.4 L 

A_©vr STP †Z 22.4L	N� M¨v‡mi AYy msL¨v = 6.023 × 10��wU 

∴		STP†Z 0.25 L N�M¨v‡m AYy msL¨v =
�.���×����×$.�%

��.�
= 6.722 × 10�� wU 

AZGe, STP†Z 250 mL N� M¨v‡m AYy msL¨v = 6.722 × 10�� wU 
 

 

D`vniY-5 :	27�C ZvcgvÎvq I 740	mm Pv‡c 1	L		SO� M¨v‡m KZwU AYy _v‡K? 

mgvavb : Avgiv Rvwb, 
 PV = nRT   GLv‡b, 

  ev, n =
-.

/0
    Pvc, P						 = 740	mm= 740

760
= 0.974	atm 

  ∴ n =
�.45�×�

�.�6�×���
   AvqZb, V = 1L 

=	3.959 × 10!�   ZvcgvÎv, T = 27+273= 300 K 

‡gvjvi M¨vm aªæeK, R = 0.082	L	atm		K!�Mol!� 

†gvj msL¨v, n =	?     

Avevi, 1	mol	SO� M¨vm  = 6.023 × 10�� wU AYy 

∴ 3.959 × 10−2	mol	SO3  M¨vm = 	6.023 × 10�� × 3.959 × 10!� 

      = 23.845 × 10��wU AYy 

  AZGe, SO� M¨v‡mi wb‡Y©q AYy msL¨v = 23.845 × 10�� wU 
 

D`vniY-6 : 30�C ZvcgvÎvq I 750	mm	(Hg) Pv‡c  100	mL M¨v‡m AYy msL¨v KZ ? 

mgvavb  Avgiv Rvwb, 
P�V�

T�
=
P�V�

T�
 

 ev,	V� =
P1V1T2
P2T1

 

GLv‡b, cwiÿYxq Ae ’̄vq- 
Pvc,P� 		= 750	mm	(Hg) 
AvqZb, V� 	= 100	mL 
ZvcgvÎv, T� = 30 + 273= 303 K 
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=	
750 × 100 × 273

760 × 303
 

= 88.91	mL 

          cÖgvb Ae ’̄vq- 
Pvc, P� = 750	mm	(Hg) 
ZvcgvÎv, T� = 273	K 
AvqZb, V� =	? 

cybivq, Avgiv Rvwb- 
STP	‡Z 22.4	L	ev 22400	mL	M¨v‡m 6.023 × 10�� wU AYy _v‡K 

 ∴ 88.91	mL		M¨v‡m 
�.���×����×66.4�

�����
 = 23.907 × 10��	wU AYy _v‡K 

AZGe cÖ̀ Ë M¨v‡mi wb‡Y©q AYy msL¨v = 23.907 × 10�� wU| 
 

 
wkÿv_©xi 
KvR 

 

1| 12 g SO�G KZwU AYy we`¨gvb ? [ Dt1.129 × 10��	] 
2| N� M¨v‡mi GKwU AYyi fi KZ ? [ Dt	4.649 × 10!��	g] 
3| Kve©‡bi GKwU cigvYyi fi KZ ? [ Dt	1.992 × 10!��	g] 
4| 5 g cvwb‡Z nvB‡Wªv‡Rb I Aw·‡R‡bi cigvYy msL¨v wbY©q Kiæb|[ DtH − 3.346 × 10��	, O − 1.673 × 10��	] 

5| cÖgvY Ae ’̄vq 10	mL	NH� M¨v‡mi fi KZ ? [ Dt	759 × 10��	g	] 

6| STP‡Z 2 L wg‡_b M¨v‡m KZwU AYy Av‡Q ? [ Dt	5.78 × 10��	] 
 

ª̀e‡Yi NbgvÎv cÖKv‡ki ixwZmg~n : NbgvÎv ej‡Z †Kvb ª̀e‡Yi wbw ©̀ó AvqZ‡b ª̀‡ei cwigvY‡K eySvq| NbgvÎv 
wewfbœ GK‡K cÖKvk Kiv nq| ª̀e‡Yi NbgvÎv cÖKv‡ki wewfbœ cÖPwjZ ixwZ i‡q‡Q| †hgb- (1) †gvjvwiwU, (2) 
†gvjvwjwU, (3) bigvwjwU, (4) †gvj fMœvsk (5) kZKiv nvi BZ¨vw`| eZ©gv‡b †gvjvwiwUi e¨envi e¨vcK nv‡i e„w× 
†c‡q‡Q| 

†gvjvi ª̀eY (Molar solution) : w ’̄i ZvcgvÎvq †Kvb ª̀e‡Yi cÖwZ wjUvi AvqZ‡b GK †gvj ª̀e ª̀exf~Z _vK‡j 
†m ª̀eY‡K D³ `ª‡ei ‡gvjvi ª̀eY e‡j| †hgb- H�SO� Gi 1 †gvj = 98g| myZivs GKwU ª̀e‡Yi 1L AvqZ‡b 
98g H�SO� ª̀exf~Z _vK‡j †m ª̀eYwU H�SO� Gi †gvjvi ª̀eY| G‡K 1M H�SO� Øviv cÖKvk Kiv nq| 

†gvjvwiwU (Molarity) : w ’̄i ZvcgvÎvq cÖwZ wjUvi ª̀e‡Y ª̀exf~Z ª̀‡ei †gvj msL¨v‡K H ª̀e‡Yi †gvjvwiwU e‡j| 
†gvjvwiwU‡K ms‡ÿ‡c mol	L!�evM Øviv cÖKvk Kiv nq| 

g‡b Kwi, †Kvb ª̀e‡Yi AvqZb    = VL  
ª̀e‡Y ª̀‡ei fi   = w2 g  
ª̀‡ei AvYweK fi  = M2 

∴   ª̀‡ei †gvj msL¨v  = 
?�

��
 

  A_©vr VL ª̀e‡Y ª̀‡ei †gvj msL¨v = ��

��
 

  ∴	1L ª̀e‡Y ª̀‡ei †gvj msL¨v  = ��

��@.
 

  msÁvbymv‡i, ‡gvjvwiwU, M =
��

��.
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†gvjvi NbgvÎv welqK MYbv 
D`vniY-1 : 250	mL	Na�CO� ª̀e‡Y 10.6	g	Na�CO�	 ª̀exf~Z Av‡Q| ª̀eYwUi gvÎv †gvjvwiwU‡Z cÖKvk Kiæb| 
mgvavb : ‡gvjvwiwUi msÁv g‡Z, 

 M =
��

��.
    GLv‡b, 

∴ M = 	
10.6

106×0.25
= 0.4   Na�CO� Gi fi,W� = 10.6	g 

      Na�CO� Gi AvYweK fi, M� = 106 

  AZGe ª̀eYwUi wb‡Y©q gvÎv = 0.4 M  ª̀e‡Yi AvqZb = 250mL= 0.25 L 

ª̀e‡Yi †gvjviwU, M =	? 
 

D`vniY-2 : 500 mL ‡Wwm‡gvjvi H�SO� ª̀e‡Y KZ MÖvg H�SO� ª̀exf~Z _vK‡e ? 
mgvavb : †gvjvwiwUi msÁv g‡Z,  

 M =
��

��.
     GLv‡b, 

ev, W� = 	M	M�V    ª̀e‡Yi †gvjvwiwU, M = 0.1 
∴ 	W� = 0.1 × 98 × 0.5    ª̀e‡Yi AvqZb, V = 500 mL= 0.5 L 

   = 4.9 g     H�SO� Gi AvYweK fi, M2 = 98 

 AZGe  H�SO� Gi wb‡Y©q cwigvY = 4.9g   H�SO� Gi fi, W� =	? 
        

kZKiv nvi (Percentage) : cÖwZ 100 fvM ª̀e‡Y KZ fvM ª̀e ª̀exf~Z _v‡K Zvi cwigvYMZ cÖKvk‡K kZKiv nvi 
e‡j| fi‡K Ô	W Õ I AvqZb‡K Ô	VÕ Øviv cÖKvk K‡i wZb cÖKvi kZKiv nvi e¨eüZ nq| h_v- 

1. ª̀‡ei fi‡K ª̀e‡Yi †gvU f‡ii kZKiv iƒ‡c% w w⁄  

2. ª̀‡ei fi‡K ª̀e‡Yi †gvU AvqZ‡bi kZKiv iƒ‡c % w v⁄  

3. ª̀‡ei AvqZb‡K ª̀e‡Yi †gvU AvqZ‡bi kZKiviƒ‡c% v v⁄  

D`vniY 1:%	w
w⁄ ª̀eY :100	g		H�SO� ª̀e‡Y 10gH�SO�	 ª̀exf~Z _vK‡j Drcbœ ª̀eY‡K 10% w w⁄ 	H�SO�	 ª̀eY 

e‡j| 
 

D`vniY 2:%w
v⁄  ª̀eY : 100	mL	NaCl ª̀e‡Y 5g NaCl ª̀exf~Z _vK‡j Drcbœ ª̀eY‡K  5% w v	⁄ NaCl ª̀eY e‡j| 

D`vniY 3 :%v v⁄  ª̀eY : 10	mL		C�H�OH wb‡q Zv‡K cvwb †hv‡M 100	mL	 ª̀e‡Y cwiYZ Ki‡j Drcbœ ª̀eY‡K 
10% v v⁄ 	C�H%OH ª̀eY e‡j| 

 

ppm (Parts per million) GKK : †h mg Í̄ ª̀e‡Y ª̀‡ei cwigvY LyeB Kg ev cÖK…wZ‡Z †h me †gŠj Trace 

elements wn‡m‡e cwiwPZ Zv‡`i NbgvÎv cÖKv‡ki Rb¨ ppm GKK e¨envi Kiv nq| ppm GKK g~jZ kZKiv 
nv‡ii iƒcvšÍi| cÖwZ wgwjqb fvM ª̀e‡Y hZfvM ª̀e Dcw ’̄Z _v‡K, Zv‡KB ppm e‡j| 

Avgiv Rvwb, 1	million = 10,00000| ZvB kZKiv GK‡K cÖKvwkZ ª̀eY‡K 
��,�����

���
= 10,000 Øviv ¸Y 

Ki‡j Zv ppm GK‡K iƒcvšÍwiZ nq| A_©vr kZKiv ª̀eY × 10,000 =	ppm `ªeY| 
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 †gvjvwiwU‡K kZKiv nvi I ppm GK‡K iƒcvšÍi msµvšÍ MYbv 
D`vniY-1: 20%		Na�CO� ª̀e‡Yi NbgvÎv †gvjvwiwU‡Z cÖKvk Kiæb| 
mgvavb-1 : 20%	Na�CO� ª̀e‡Yi A_©- 
  100	mL	ev 0.1	L		 ª̀e‡Y 20	g	Na�CO� we`¨gvb  

†gvjvwiwUi msÁvbymv‡i, GLv‡b, 

  M =	
W2

M2V
     Na�CO� Gi fi, W� = 20	g 

  M =
20

106×0.1
     Na�CO�AvYweK fi, M� = 106 

  = 1.886      ª̀e‡Yi AvqZb,V = 0.1	L 

  AZGe, ª̀eYwUi wb‡Y©q NbgvÎv = 1.886 M  ‡gvjvwiwU, M =	? 
         

D`vniY-2 :0.1	M		NaOH ª̀e‡Yi gvÎv kZKiv nvi I ppm GK‡K cÖKvk Kiæb| 
mgvavb :100 mL ª̀e‡Y NaOH Gi cÖK…Z cwigvYB nj kZKiv nv‡i ª̀e‡Yi gvÎv| 

‡gvjvwiwUi msÁvbymv‡i, 

																																					M = 	
��

��.
     GLv‡b, 

  ev, W� = 	MM�V    ª̀e‡Yi †gvjvwiwU, M = 0.1	M 
  ∴ 	W� = 0.1 × 40 × 0.1    ª̀e‡Yi AvqZb, V = 	0.1	L 
  = 0.4 g      NaOH	AvYweK fi, M� = 40 

AZGe, kZKiv nv‡i `ªe‡Yi gvÎv = 0.4% NaOH	Gi fi, W� =	? 
Avevi,  ppm GK‡K ª̀e‡Yi gvÎv = kZKiv GK‡K gvÎv × 10,000 

      =0.4 × 10,000		= 4,000	ppm 
 

mviYx-4.1 :cixÿvMv‡i e¨eüZ KwZcq †gvjvi ª̀eY| 
ª̀e‡Yi bvg mvs‡KwZK cÖKvk 
‡gvjvi ª̀eY 

‡mwg‡gvjvi ª̀eY 
‡Wwm‡gvjvi ª̀eY 
‡mw›U‡gvjvi ª̀eY 

1.0 M 

0.5M 

0.1M 

0.01M 

 

 
wkÿv_©xi KvR  

1|	250	M			0.1M		Na�CO� ª̀eY cȪ ‘Z Ki‡Z Gi KZ MÖvg cÖ‡qvRb| [DËi: 2.65 g] 
2| O. 1	M	NaOH  ª̀e‡Yi gvÎv kZKiv nv‡i cÖKvk Kiæb| [ D t 0.4% ] 
3| GKwU †mvwWqvg Kve©‡bU bgybvq 98% weï× Na�CO� Av‡Q| D³ bg~ybvi 250 g cvwb‡Z ª̀exf~Z K‡i 

ª̀e‡Yi AvqZb 100 mL Kiv nj| ª̀eYwUi †gvjvwiwU KZ?[ Dt 0.231] 
4| 0.01	M			Na�CO�  ª̀e‡Yi NbgvÎv ppm GK‡K cÖKvk Kiæb|  [ Dt 1060ppm] 
5| i‡³ Møy‡Kv‡Ri NbgvÎv 0.001 M |  ppm GK‡K Gi gvb KZ n‡e? [ Dt 180 ppm] 
6| 5% 		Na�CO� ª̀e‡Yi gvÎv †gvjvwiwU‡Z KZ? [ Dt 0.472M] 
7| 500	mL ‡Wwm‡gvjvi H�SO� ª̀e‡Y KZ MÖvg H�SO� ª̀exf~Z _v‡K? [Dt 4.9 g ] 
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ª̀e‡Yi NbgvÎv jNyKiY : cixÿvMv‡i mieivnK…Z LwbR GwmW I Ab¨vb¨ Zij weKviKmg~n D”P NbgvÎv wewkó 
n‡q _v‡K| wewfbœ we‡kølYxq Kv‡R G me Nb ª̀eY‡K jNy ª̀e‡Y cwiYZ Ki‡Z nq| D”P NbgvÎv wewkó †Kvb ª̀e‡Y 
cÖ‡qvRbxq cwigvY ª̀veK ‡hv‡M jNy ª̀e‡Y cwiYZ Kivi cÖwµqv‡K jNyKiY e‡j| †Kvb ª̀eY‡K ª̀veK ‡hv‡M AvqZb 
e„w× Ki‡j Zvi NbgvÎv n«vm A_©vr ª̀e‡Yi NbgvÎv AvqZb cwieZ©‡bi mv‡_ wecixZ Abycv‡Z cwiewZ©Z nq| wbw ©̀ó 
ZvcgvÎvq †Kvb  ª̀e‡Yi †gvjviwU M I AvqZb V n‡j, MwY‡Zi fvlvq- 
   M	α	

�

.
 

ev, M	V = K (aªæeK)------------------(1) 

wewfbœ Ae ’̄vq  ỳwU ª̀e‡Yi †ÿ‡Î mgxKiY(1) ‡K wb¤œfv‡e wjLv hvq| 

M�V� = M�V�---------------------(2) 

GLv‡b, M�→ 1g Ae ’̄vq ª̀e‡Yi NbgvÎv 
 V�→ 1g Ae ’̄vq ª̀e‡Yi AvqZb 
 M�→	jNyK…Z ª̀e‡Yi NYgvÎv 
 V�→	jNyK…Z ª̀e‡Yi AvqZb 
 

ª̀e‡Yi jNyKiY msµvšÍ MYbv  
D`vniY-1: 1.28	M	H�SO�  ª̀e‡Yi KZ AvqZb‡K cvwb Øviv 500 mL Kiv n‡j ª̀e‡Yi gvÎv 0.1 M  n‡e? 
mgvavb : 

Avgiv Rvwb,			M�V� = M�V�    GLv‡b, 

ev, V� =
��.�

�I
     jNy ª̀e‡Yi AvqZb, V� = 	500	mL 

  ∴ 	V� =
500×0.1

1.28
    jNy ª̀e‡Yi gvÎv,   M� = 0.1	M 

   =  39.06	mL    cÖ̀ Ë ª̀e‡Yi gvÎv, M� = 1.28	M 
AZGe ª̀e‡Yi wb‡Y©q AvqZb = 39.06 mL		   cÖ̀ Ë ª̀e‡Yi AvqZb,	V� =? 

D`vniY-2:100mL	0.5 M Na2CO3  ª̀eY ‡_‡K KZ AvqZb †Wwm‡gvjvi  Na2CO3 ª̀eY ˆZix Kiv hv‡e? 
mgvavb : 

Avgiv Rvwb, M�V� =	M�V�    GLv‡b, 

  ev, V� =
�I.I

��
     cÖ̀ Ë ª̀e‡Yi gvÎv, M� 	= 0.5	M 

  ∴ 	V� =
0.5×100

0.1
= 	500	mL   cÖ̀ Ë ª̀e‡Yi AvqZb, V� = 100	mL 

        wb‡Y©q ª̀e‡Yi gvÎv, M� = 0.1	M 
  AZGe wb‡Y©q ª̀e‡Yi AvqZb = 500mL				  wb‡Y©q ª̀e‡Yi AvqZb, V� =? 

D`vniY-3 : 50	mL		0.15	M		H�SO� ª̀e‡Y wK cwigvY cvwb wgkv‡j ª̀eYwUi gvÎv 0.1	M n‡e ? 

mgvavb: g‡b Kwi, wgwkÖZ cvwbi AvqZb x	mL 
Avgiv Rvwb, M�V� = M�V�    GLv‡b, 
  ∴ 0.15 × 50 = 0.1 × (50 + x)  cÖ̀ Ë ª̀e‡Yi gvÎv, M� = 0.15	mL 

  ev,50 + x =
�.�%×%�

�.�
   cÖ̀ Ë ª̀e‡Yi AvqZb, V� = 50	mL 
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   = 75   wgwkÖZ ª̀e‡Yi gvÎv, M� = 0.1	mL 
  ∴ x = 75 − 50 = 	25	mL  wgwkÖZ ª̀e‡Yi AvqZb, V� = (50 + x)	m  

  AZGe wb‡Y©q cvwbi cwigvY = 25	mL 

D`vniY-4: GKwU M‡elYv Kv‡Ri Rb¨ 300	mL AvqZ‡bi 1M HCl GwmW cÖ‡qvRb| cixÿvMv‡i GKwU †evZ‡j 
6M HCl ª̀eY Av‡Q| D³ †evZ‡ji Gwm‡Wi mv‡_ wK cwigvY cvwb wgkv‡j M‡elYv KvRwU Kiv hv‡e? 
 

mgvavb :Avgiv Rvwb, M�V� =	M�V�   GLv‡b, 

   ev, V� =
�I.I

��
   cÖ‡qvRbxq GwmW ª̀e‡Yi gvÎv, M� = 1	M 

   ∴ 	V� =	
1×300

6
  cÖ‡qvRbxq GwmW ª̀e‡Yi AvqZb, V� = 300	mL 

    = 50mL  ‡evZ‡ji Gwm‡Wi gvÎv, M� = 6	M 
        AZGe wb‡Y©q cvwbi cwigvY = (V� − V�)  ‡evZ‡ji Gwm‡Wi AvqZb, V� =		? 

= 300-50 = 250mL    

D`vnib-5: 20	mL ‡mwg‡gvjvi HCl ª̀eY, 15	mL ‡gvjvi H�SO� ª̀eY Ges 60	mL †Wwm‡gvjvi HNO� ª̀eY 
GK‡Î wgwkÖZ Kiv nj| wgwkÖZ GwmW ª̀e‡Yi gvÎv KZ n‡e ? 
mgvavb : 

20	mL				0.5	M	HCl	 ª̀eY≡ 10	mL		1	M	HL ª̀eY 

15	mL				1.0	M	H�SO� ª̀eY≡ 30	mL		1	M	HL ª̀eY 

60	mL				0.1		M			HNO� ª̀eY≡ 6	mL		1	M		HL ª̀eY 

95	mL wgwkÖZ GwmW ª̀eY ≡ 46	mL		1	M	HL  ª̀eY 
ỳwU Z~j¨ ª̀e‡Yi †ÿ‡Î, M�V� = M�V� 

   ev,  M� =
M2V2
V1

 

GLv‡b, wgwkÖZ ª̀e‡Yi cÖK…Z AvqZb, V� = 95	mL 
wgwkÖZ ª̀e‡Yi cÖK…Z gvÎv, M� =	? 
Z~j¨ ª̀e‡Yi AvqZb, V� = 46	mL 
Z~j¨ ª̀e‡Yi gvÎv, M� = 1	M 

  ∴ M� =	
1×46

95
= 0.484	M 

AZGe Gwm‡Wi wb‡Y©q gvÎv = 0.484	M 
 

 
wkÿv_©xi KvR  

1| 200	mL			0.5	M		Na�CO� ª̀eY †_‡K KZ AvqZb †Wwm‡gvjvi Na�CO� ª̀eY cȪ ‘Z Kiv hv‡e| [Dt 1L] 
2| 1.5	M NbgvÎvi 250		mL		HCl ª̀eY cȪ ‘Z Ki‡Z 12	M	HCl ª̀e‡Yi KZ mL cÖ‡qvRb| [Dt 31.25	mL] 
3| 100		mL cvwb‡Z 1.6	g		Na�CO� ª̀exf~Z Kiv n‡jv| H ª̀eY‡K wKfv‡e †Wwm‡gvjvi ª̀e‡Y cwiYZ Kiv 

hv‡e? [Dt 50	mLcvwb †hv‡M] 
4| GKwU Gwm‡Wi AvYweK fi 63| H Gwm‡Wi 1.89 g cwigvY‡K 200		mL	 cvwb‡Z ª̀exf~Z Kiv n‡jv| G 

ª̀e‡Y Av‡iv Kx cwigvY cvwb wgwkÖZ Ki‡j Zv †Wwm‡gvjvi ª̀e‡Y cwiYZ n‡e ?[Dt 20	mL] 
5| 40		mL			0.5	M	H�SO� ª̀eY ;35		mL			02	M			H�SO� `ªeY Ges 10		mL1	M			H�SO� `ªeY‡K GK‡Î wgwkÖZ K‡i 

GKwU cwigvcK d¬v‡¯‹ cvwb †hv‡M 250		mL Kiv nj| wgwkÖZ GwmW `ªe‡Yi gvÎv KZ? [Dt 0.4	M] 
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mvi-ms‡ÿc :  

‡gvj :†Kvb c`v‡_©i †h cwigv‡Yi g‡a¨ 6.023 × 10�� wU AYy, cigvYy ev Avqb we`¨gvb _v‡K c`v‡_©i †mB 
cwigvY‡K †gvj e‡j| †hgb- 
1 †gvj cvwb = 6.023 × 10�� wU cvwb AYy =18 MÖvg| 

A¨v‡fvM¨v‡Wªv msL¨v : C − 12 AvB‡mv‡Uv‡ci 12	g cwigv‡Y hZwU Kve©b cigvYy Dcw ’̄Z _v‡K, †m msL¨v‡K 
A¨v‡fvM¨v‡Wªv msL¨v e‡j| A¨v‡fvM¨v‡Wªv msL¨v, N = 	6.023 × 10�� 

‡gvjvi AvqZb : GK †gvj cwigvY †Kvb M¨v‡mi AvqZb‡K †gvjvi AvqZb e‡j| STP- ‡Z AvqZb 22.4L 
 

‡gvjvwiwU : w ’̄i ZvcgvÎvq cÖwZ wjUvi ‡Kvb ª̀e‡Y ª̀exf~Z ª̀‡ei †gvj msL¨v n‡jv H ª̀e‡Yi †gvjvwiwU| G‡K 
ms‡ÿ‡c mol		L!� ev M Øviv cÖKvk Kiv nq| 

kZKiv nvi :  cÖwZ 100 fvM ª̀e‡Y KZ fvM ª̀e ª̀exf~Z _v‡K Zvi cwigvYMZ cÖKvk‡K kZKiv nvi e‡j| 
ppm : cÖwZ wgwjqb fvM ª̀e‡Y hZ fvM ª̀e Dcw ’̄Z _v‡K, Zv‡K ppm e‡j| 
 

 
cv‡VvËi g~j¨vqb-4.1 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 

1| 6.023 × 10�� wU H�OAYyi fi KZ ? 
    (K) 9 g   (L)22.4 g (M)39 g  (N) 18 g 
 

2| A¨v‡fvM¨v‡Wªvi msL¨v e¨envi K‡i †Kvb&wU m¤¢e bq ? 
(K) ‡Kvb c`v‡_©i GKwU AYyi fi wbY©q  (L) †gŠ‡ji cvigvYweK fi wbY©q  
(M) wbw ©̀ó cwigvY c`v‡_© AYy msL¨v wbY©q (N) STPG wbw ©̀ó AvqZb †Kvb M¨v‡mi AYy msL¨v wbY©q 

 

3| wb‡Pi †KvbwU ª̀e‡Yi NbgvÎv cÖKv‡ki GKK bq ? 
    (K) †gvj fMœvsk   (L) kZKiv nvi  (M) wcwcGg (N) ‡gvjvi AvqZb 
 

4| wb‡Pi †Kvb&wU cÖgvY ª̀eYbq ? 
    (K) 180ppm ª̀eY   (L) 5% Møy‡KvR ª̀eY  (M) jNy H�SO� ª̀eY (N) ‡Wwm‡gvjvi ª̀eY 
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 ivmvqwbK mgxKiY wfwËK MYbv 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• mgZvK…Z ivmvqwbK mgxKiY †_‡K Drcv` I wewµq‡Ki g‡a¨ cwigvYMZ m¤úK© eY©bv Ki‡Z cvi‡eb| 
• ivmvqwbK mgxKiY †_‡K wewµqK I Drcv‡`i  fi msµvšÍ MYbv Ki‡Z cvi‡eb| 
• wewµq‡Ki cwigvY †_‡K Drcv` M¨v‡mi AvqZb I †gvj msL¨v MYbv Ki‡Z cv‡eb| 

 

 
gyL¨ kã MÖvg AvYweK fi, MÖvg cvigvYweK fi, M¨v‡mi †gvjvi AvqZb, STP, A¨v‡fvM¨v‡Wªv m~Î 

 

GKwU ivmvqwbK wewµqvq hv N‡U, Zv wewµqv mswkøó c`v_©mg~‡ni cÖZxK I ms‡KZ Ges KwZcq 
mvs‡KwZK wP‡ýi mvnv‡h¨ ms‡ÿ‡c cÖKvk Kiv nq| Gfv‡e ivmvqwbK wewµqv‡K mswÿßfv‡e cÖKvk 

Kiv‡K ivmvqwbK mgxKiY e‡j| †h †Kvb mgZvK…Z ivmvqwbK mgxKiY n‡Z mswkøó wewµqvi wewµqK I Drcv‡`i 
fi I AvqZb wbY©q Kiv hvq| wewµq‡Ki cwigvY †R‡b Drcv‡`i cwigvY wbY©q Kiv‡K gvÎvwgwZ (Stoichiometry) 
e‡j| gvÎvwgwZi ev Í̄e cÖ‡qv‡M cÖ‡qvRbxq KwZcq wel‡q wb‡¤œ Av‡jvPbv Kiv n‡jv|  
 

MÖvg AvYweK fi ev MÖvg AYy ev †gvj (Mole) : ‡gŠwjK ev †hŠwMK c`v‡_©i AvYweK fi‡K MÖvg GK‡K cÖKvk Ki‡j 
†h cwigvY fi cvIqv hvq, c`v‡_©i †m cwigvY‡K MÖvg AvYweK fi ev MÖvg AYy e‡j| †hgb, cvwbi AvYweK fi 
18| myZivs GK MÖvg AYy cvwb = 18 g| 
 

MÖvg cvigvYweK fi ev MÖvg cigvYy (Gram-Atomic Mass) : †Kvb †gŠ‡ji cvigvYweK fi‡K MÖvg GK‡K cÖKvk 
Ki‡j †h cwigvY fi cvIqv hvq, c`v‡_©i †m cwigvY‡K MÖvg cvigvYweK fi ev MÖvg cigvYy e‡j| †hgb- Kve©‡bi 
cvigvYweK fi 12| myZivs GK MÖvg cigvYy Kve©b = 12 g| 
 

STP : STP Gi c~Y© iƒc n‡jv Standard Temperature and Pressure | STP Øviv g~jZ ZvcgvÎv I Pv‡ci wbw ©̀ó 
gvY cÖKvk Kiv nq| G‡ÿ‡Î ZvcgvÎv (T) = 00

C ev 273
0
K Ges Pvc (P) = 76 cm  ev 760mm ev 101.325 kPa = 

1 atm| 
 

A¨v‡fvM¨v‡Wªvi m~Î (Avogadro’s Law) : BZvjxq weÁvbx A¨vgvw`I A¨v‡fvM¨v‡Wªv (Amadeo Avogadro) 1812 
wLª÷v‡ã M¨v‡mi AvqZb I AYy m¤ú©Kxq GKwU m~Î cȪ Íve K‡ib| m~ÎwUi wee„wZ wb¤œiƒc: Òw ’̄i ZvcgvÎv I Pv‡c 
mgAvqZ‡bi mKj M¨v‡m mgvb msL¨K AYy _v‡K|Ó GB m~Î †_‡K cixÿvi mvnv‡h¨ mn‡RB cÖgvwYZ †h, w ’̄i 
ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi AvqZb mgvb Ges Zv STP ‡Z 22.4 L|  
 

myZivs A¨v‡fvM¨v‡Wªvi m~Î g‡Z,  
V &n  (hLb, ZvcgvÎv I Pvc w ’̄i) GLv‡b, V-M¨v‡mi AvqZb 

n-M¨v‡mi †gvj msL¨v 
 

ivmvqwbK mgxKiY wfwËK MYbv‡K cÖavbZ ỳÕfv‡M fvM Kiv hvq| h_v t 
K) fi msµvšÍ MYbv 
L) AvqZb msµvšÍ MYbv 
 

 

cvV-4.2 
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ivmvqwbK mgxKiY wfwËK fi msµvšÍ MYbv 

D`vniY-1 : 5 g Kve©b‡K evqy‡Z m¤ú~Y©iƒ‡c `nb Ki‡j Drcbœ Kve©b WvBA·vB‡Wi fi KZ ? 
mgvavb : mswkøó wewµqvi mgxKiY n‡jv- 

C + O�→CO� 

     12        12+16×2= 44 

mgxKiY g‡Z, 
12 g Kve©b `n‡b Drcbœ nq 44 g  CO� 

 ∴ 5 g Kve©b `n‡b Drcbœ nq 
��×%

��
= 18.33	g		CO2 

 

AZGe wb‡Y©q Kve©b WvBA·vB‡Wi fi = 18.33 g 
 

D`vniY-2: 25 g K¨vjwmqvg Kve©‡bU‡KD”P ZvcgvÎvq DËß Ki‡j KZ f‡ii Pzb cvIqv hv‡e? 
mgvavb : K¨vjwmqvg Kve©‡bU (CaCO�) n‡Z Pzb (CaO) Drcv`‡bi mgxKiY wb¤œiƒc : 

CaCO�																														CaO + CO� 

																																40 + 12 + 16 × 3 40+16 
= 100    = 56 

mgxKiY g‡Z, 
100 g CaCO� n‡Z cvIqv hvq 56 g  CaO 

 ∴	 25 g  CaCO� n‡Z cvIqv hvq    
%�×�%

���
= 14	g	CaO 

 

AZGe wb‡Y©q Pz‡Yi cwigvY = 14	g	CaO 

D`vniY-3:10 g weï× wRsK A·vBW n‡Z Kve©b weRviY c×wZ‡Z wK cwigvY weï× wRsK cvIqv hv‡e ? 

mgvavb : mswkøó wewµqvi mgxKiY n‡jv : 
   ZnO			 + 			C																										Zn + CO 

 65.4 + 16 65.4 

   = 81.4 

mgxKiY g‡Z, 

  81.4	g	ZnO	 n‡Z cvIqv hvq  65.4	g			Zn 

 ∴ 		10	g		ZnO n‡Z cvIqv hvq  
�%.�×��

6�.�
= 8.03 g Zn 

 

AZGe wb‡Y©q weï× wRs‡Ki cwigvY = 8.03 g 
 

D`vniY-4 : 95% weï× 150 g Pzbvcv_i‡K m¤ú~Y©iƒ‡c we‡qvwRZ Ki‡j wK cwigvY Pzb cvIqv hv‡e ? 
mgvavb t †`Iqv Av‡Q, Pzbvcv_‡ii weï×Zv 95% 

A_©vr 100 g  Pzbvcv_‡i we`¨gvb CaCO�	 = 	95	g 

∴150 g  Pzbvcv_‡ii we`¨gvb CaCO�	 =		
95×150

100
 = 142.5 g 

mswkøó wewµqvi mgxKiY n‡jv : 
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CaCO�	   CaO		 + CO�	  

   40+12+16×3     40+16 

  = 100   = 56 

mgxKiY g‡Z, 

100 g CaCO�	 n‡Z cvIqv hvq 56 g  CaO 

∴142.5 g CaCO�	n‡Z cvIqv hvq = 
%�×���.%

���
 = 79.8 g   CaO 

AZGe wb‡Y©q Pz‡bi cwigvY = 79.8 g 
 

D`vniY-5 :1O	g cUvwmqvg †K¬v‡iU n‡Z †h cwigvY Aw·‡Rb cvIqv hvq †m cwigvY Aw·‡Rb †c‡Z KZ MÖvg 
gviwKDwiK A·vB‡Wi we‡qvRb cÖ‡qvRb ? 
mgvavb : 

2KClO�    2KCl	 + 		3O� 
 2	(39 + 35.5 + 16 × 3)    3	(16 × 2) 
  = 245     = 96 

mgxKiY g‡Z, 

 245	g			KClO� n‡Z cȪ ‘Z nq = 96	g				O2 

∴ 10	g			KClO3 n‡Z cȪ ‘Z nq =
4�×��

��%
 = 3.92	g			O� 

gviwKDwiK A·vBW (HgO) n‡Z Aw·‡Rb cȪ ‘wZi mgxKiY n‡jv t 
  2	HgO																																					2	Hg					 + 			O� 

 2	(200.5 + 16)     16×2 

   = 433     = 32 

mgxKiY g‡Z, 
 32	g			O�  cȪ ‘wZ‡Z cÖ‡qvRb = 433	g			Hg	O 

∴ 3.92	g			O2 cȪ ‘wZ‡Z cÖ‡qvRb = 
���×�.4�

��
  = 53.04	g			HgO 

AZGe wb‡Y©q HgO Gi cwigvY = 53.04	g 

D`vniY-6 :6	g			H� I  40	g			O�n‡Z KZ MÖvg cvwb cvIqv hv‡e ? 

mgvavb : H�I 		O� n‡Z cvwb cȪ ‘wZi mgxKiY n‡jv- 
 2H�+ 							O�    2H�O 

 2(1 × 2)								16 × 2																																				2(1 × 2 + 16) 

 = 4												 = 32																																										 = 	36 

mgxKiY g‡Z, 

  4	g				H� Gi Rb¨ cÖ‡qvRb = 32	g			O
2
 

 ∴ 6	g		H� Gi Rb¨ cÖ‡qvRb =
32×6

4
= 	48	g		O2 
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myZivs †`Lv hv‡”Q, cvwb Drcv`‡bi Rb¨ AvbycvwZKfv‡e H� Gi Zzjbvq O� Gi cwigvY Kg †`Iqv Av‡Q| Drcbœ 
cvwbi cwigvY O� Gi cwigv‡Yi Dci wbf©ikxj| Kv‡RB O� Gi cwigvY‡K wfwË K‡i cvwbi cwigvY wnmve 
Ki‡Z n‡e| 
cybivq, mgxKiY g‡Z, 
  32	g				O� n‡Z Drcbœ nq= 		36	g	   cvwb 

 ∴ 40	g				O� n‡Z Drcbœ nq =
��×��

��
= 	45	g cvwb 

AZGe wb‡Y©q cvwbi cwigvY = 	45	g 

D`vniY-7 :2.1	g weï× g¨vM‡bwmqvg Kve©‡bU‡K DËß Ki‡j 1	g g¨vM‡bwmqvg A·vBW cvIqv hvq| 
g¨vM‡bwmqv‡gi cvigvYweK fi wbY©q Ki| 
mgvavb : 

g‡b Kwi MgGi cvigvYweK fi a| mswkøó wewµqvi mgxKiY n‡jv- 

  MgCO�       MgO						 + 			CO� 

 a + 12 + 16 × 3  a + 16 

 = (a + 60)    = (a + 16) 

mgxKiY g‡Z, 
 (a + 60)	g				MgCO� n‡Z cvIqv hvq  (a + 16)	g		MgO  

∴ 2.1	gMgCO
3
n‡Z cvIqv hvq 

(NL��)×�.�

(NL��)
gMgO 

cÖkœvbymv‡i, 

(a + 16) × 2.1

a + 60
= 1 

ev,  (a + 16) × 2.1			 = 		a + 60 

ev,  2.1	a		 − 		a	 = 	60	 − 	33.6 

ev,  1.1	a			 = 	26.4 

 ∴ a = 	
26.4

1.1
= 24 

AZGe  Mg Gi wb‡Y©q cvigvYweK fi = 24 

D`vniY-8 : cvZjv HCl  Gwm‡Wi mv‡_ Fe Gi wewµqvq29�C ZvcgvÎv I 1	atm  Pv‡ci 20 L nvB‡Wªv‡Rb cȪ ‘Z 
Ki‡Z wK cwigvY Fe cÖ‡qvRb ? [Fe Gi cvigvYweK fi 56	] 

 

mgvavb : Avgiv Rvwb,   GLv‡b,  

 
-I.I

0I
=		

-�.�

0�
  cixÿbxq Ae ’̄vq    cÖgvY Ae ’̄vq 

 ev		V� 	= 	
P1V1T2
P2	T1

  Pvc, P� = 1	atm    Pvc, P� = 1	atm  
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=
�×��×�5�

�×���
  ZvcgvÎv, T� = 29 + 273  ZvcgvÎv,  T� = 273	K 

 = 18.08	L         = 302	K      AvqZb, V� =	? 
AvqZb, V� = 20	L      

mswkøó wewµqvi mgxKiY n‡jv : 
  Fe + 2HCl																									FeCl� 	+ 	H� 
  56	g	    2	g = 	22.4	L		(STP †Z) 

mgxKiY g‡Z, 
 22.4	L		H� cȪ ‘wZ‡Z cÖ‡qvRb =56	g				Fe 

 ∴ 			18.08	L cȪ ‘wZ‡Z cÖ‡qvRb   = 
	%�×�6.�6

��.�
= 45.2	g		Fe 

AZGe wb‡Y©q Avqi‡Yi cwigvY = 45.2	g	Fe 
 

D`vniY-9: Pzbvcv_‡ii GKwU bgybvq 98%	CaCO� Av‡Q| 30�C ZvcgvÎvq Ges 780	mm Pv‡c 40	L	CO� M¨vm 
cȪ ‘Z Ki‡Z KZ MÖvg Pzbvcv_i cÖ‡qvRb ? 

mgvavb : 
P�V�

T�
	= 		

P�V�

T�
 

∴ 	V� =		
P�V�T�

P�	T�
 

=
780 × 40 × 273

760 × 303
 

			= 36.99	L 

GLv‡b, 
cixÿbxq Ae ’̄vq-                    cÖgvY Ae ’̄vq- 
Pvc, P� = 780	mm  Pvc, P� = 760	mm 
ZvcgvÎv, T� = 30 + 273 ZvcgvÎv, T� = 273		K 
																								= 303		K							 AvqZb,  V� =	? 
AvqZb, V� = 40	L 

 CaCO�	we‡qvR‡bi mgxKiY n‡jv- 

 CaCO�											      CaO								 +				CO� 

 40 + 12 × 16 × 3				   12 + 16 × 2 

 = 100	g			    = 44	g = 22.4	L	(STP‡Z) 

 mgxKiY g‡Z, 

 22.4L	CO�  Drcv`‡b cÖ‡qvRb 		= 100	g			CaCO3 

									∴ 		36.99	L	CO�  Drcv`‡b cÖ‡qvRb=
���×��.44

��.�
	g = 165.134	g		CaCO3 

†`Iqv Av‡Q, Pzbvcv_‡i 98%				CaCO�  _v‡K| 

A_©vr, 98	g	CaCO�  _v‡K 100	g Pzbvcv_‡i 

									∴ 			165.134	g	CaCO� _v‡K  
���×��%.���

46
= 168.5		g  Pzbvcv_‡i 

AZGe, Pzbvcv_‡ii wb‡Y©q cwigvY = 168.5		g 

∆ 
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ivmvqwbK mgxKiY wfwËK AvqZb msµvšÍ MYbv 
D`vniY-1 :	1.86	g Kve©b‡K evZv‡m m¤ú~Y© `nb Ki‡j †h cwigvY Kve©b WvBA·vBW M¨vm Drcbœ nq, cÖgvY 
ZvcgvÎv I Pv‡c Zvi AvqZb KZ wjUvi n‡e? 
 

mgvavb : mswkøó wewµqvi mgxKiY n‡jv- 
  C				 +					O�																CO� 
  12	g  12 + 16 × 2 

= 44	g = 	22.4	L	(	STP	‡Z) 
mgxKiY g‡Z, 12	g	C	 n‡Z Drcbœ nq  = 22.4	L		CO� 

 			∴ 1.86	g			n‡Z Drcbœ nq = 
��.�×�.6�

��
= 3.47	L				CO2 

 AZGe 	CO� M¨v‡mi wb‡Y©q AvqZb = 3.47 L 

D`vniY-2: GKwU Pzbvcv_‡ii bgybvq 95% CaCO� Av‡Q| D³ bgybvi 200	g ‡K DËß K‡i m¤ú~Y©iƒ‡c we‡qvwRZ 
Ki‡j Drcbœ CO�  M¨v‡mi AvqZb cÖgvY Ae ’̄vq KZ n‡e ? 
 

mgvavb : 95%  CaCO� wewkó Pzbvcv_‡ii - 
  100	g	G CaCO� _v‡K = 95	g 

 			∴ 								200	g	G CaCO� _v‡K =	
4%×���

���
= 190g 

mswkøó wewµqvi mgxKiY n‡jv t 

 CaCO�																	CaO			 + 			CO� 

 100	g	  44	g = 22.4	L	(STP	‡Z) 

mgxKiY g‡Z,  
 100	g	 CaCO� †_‡K Drcbœ nq  = 22.4	L			CO� 

								∴ 190	g	 CaCO� †_‡K Drcbœ nq = 
��.�×�4�

���
= 42.56	L			CO2 

AZGe wb‡Y©q CO� Gi AvqZb  = 42.56	 

D`vniY-3 : Pzbvcv_‡i 98%  CaCO� Av‡Q| 30�C  ZvcgvÎvq I 780	mm Pv‡c 40	L	CO� M¨vm cÖ ‘̄Z Ki‡Z 
KZ MÖvg Pzbvcv_i cÖ‡qvRb n‡e ? 
 

mgvavb : g‡b Kwi 30�C ZvcgvÎvq I 780	mm Pv‡c 40	L	CO� M¨vm  V� wjUvi AvqZb `Lj K‡i| e‡qj I 

Pvj©‡mi m~‡Îi mgšq̂ n‡Z, 
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-I.I

0I
=		

-�.�

0�
  

ev, V� =	
P1V1T2
P2	T1

 

							=
780 × 40 × 273

760 × 303
 

= 36.99	L 

GLv‡b, 
cixÿYxq Ae ’̄vq                      cÖgvY Ae ’̄vq- 
Pvc, P� = 780	mm   Pvc, P� = 760	mm 
AvqZb,	V� = 40	L				   ZvcgvÎv, T� = 273		K 
ZvcgvÎv, T� = 30 + 273 = 303	K AvqZb, V� =	? 

 

 CaCO�n‡Z  CO� cȪ ‘wZi wewµqvi mgxKiY n‡jv t 
  CaCO�																																CaO								 +			CO� 

  40 + 12 + 16 × 3  12 + 16 × 2 

  100	g	   44	g = 22.4	L		(STP †Z) 
 

mgxKiY g‡Z, 100	g	 CaCO� n‡Z cvIqv hvq =22.4	L			CO�	(STP‡Z) 

 A_©vr  22.4	L			CO� cȪ ‘wZ‡Z cÖ‡qvRb = 100	g	CaCO3 

		∴ 	36.99	L			CO� cȪ ‘wZ‡Z cÖ‡qvRb=
���×��.44

��.�
= 165.13	g			CaCO3 

 

‡`Iqv Av‡Q,Pzbvcv_‡i98%CaCO� Av‡Q| 

A_©vr,  98	g			CaCO� Av‡Q=100	g Pzbvcv_‡i 

 ∴ 		165.13	g		CaCO�Av‡Q =
	���×��%.��

46
= 168.50	g Pzbvcv_‡i 

AZGe, Pzbvcv_‡ii wb‡Y©q cwigvY = 168.50	g 
 

D`vniY-4 : Pzbvcv_‡i 95%CaCO� Av‡Q| jNy HClGwm‡W 160	g Pzbvcv_i ª̀exfyZ K‡i STP −†Z KZ wjUvi 
CO� cvIqv hv‡e ? 
 

mgvavb : †`Iqv Av‡Q, Pzbvcv_©‡ii weï×Zv 95% 

A_©vr, 100	g Pzbvcv_‡i CaCO� _v‡K =95	g 

	∴ 160	g  Pzbvcv_‡i CaCO� _v‡K =
4%×���

���
= 152	g 

mswkøó wewµqvi mgxKiY n‡jv t 

  CaCO� 							+ 										2HCl																							CaCl� 			+ CO� 				+ 			H�O 

  40 + 12 + 16 × 3    12 + 16 × 2 

  = 100	g	     = 44	g = 22.4	L	(STP‡Z) 

mgxKiY g‡Z, 100	g	CaCO� †_‡K cvIqv hvq	= 22.4		L	CO� 

	∴ 		152	g	CaCO� †_‡K cvIqv hvq = 
��.�×�%�

���
= 34.05		L	 

AZGe wb‡Y©q CO� Gi wb‡Y©q AvqZb  = 34.05	L 
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D`vniY-5 : Pzbvcv_‡i 6.25 g Pzbvcv_‡ii mv‡_ HCl Gi wewµqv Øviv 37�C ZvcgvÎvq I 750	mm Pv‡c 
1.265	L	CO� M¨vm cvIqv †Mj| H Pzbvcv_‡i weï× CaCO� Gi kZKiv cwigvY KZ ? 

 

mgvavb :g‡b Kwi 37�C ZvcgvÎvq I 750	mm Pv‡c 1.265	L	CO� M¨v‡mi AvqZb STP −‡ZV�	L e‡qj I 
Pvj©‡mi m~‡Îi mgšq̂ n‡Z, 

P�V�

T�
=		

P�V�

T�
 

 ev,V� =
P1V1T2
P2	T1

 

=
750 × 1.265 × 273

760 × 310
 

= 1.099	L 

GLv‡b, 

cixÿbxq Ae ’̄vq-                      cÖgvY Ae ’̄vq- 

Pvc, P� = 750	mm  Pvc, P� = 760	mm 

AvqZb, V� = 1.265	L  ZvcgvÎv, T� = 273		K 

ZvcgvÎv,  T� = 37 + 273 AvqZb,  V� =	? 

= 310	K 

 

mswkøó wewµqvi mgxKiY n‡jv t 
 CaCO� 																			+ 							2HCl																																						CaCl� 					+ 	 			CO� 				+ 								H�O 

 40 + 12 + 16 × 3      12 + 16 × 2 

 				= 100	g	      = 44	g = 22.4		L	(STP	‡Z) 

mgxKiY g‡Z, 
 22.4		L	CO� M¨vm cvIqv hvq = 100	g					CaCO3†_‡K  

 1.099		L	CO� M¨vm cvIqv hvq  =
100×1.099

22.4
CaCO3 †_‡K   

    = 4.906	g		CaCO�†_‡K   

Avevi, 6.25	g Pzbvcv_‡i _v‡K =4.906	g		CaCO� 

  ∴ 	100	g Pzbvcv_‡i Av‡Q = 
�.4��×���

�.�%
= 78.5	gCaCO3 

AZGe, Pzbvcv_‡i weï× CaCO� Gi cwigvY = 78.5% 
 

 
wkÿv_©xi KvR  

1| 10	g	Aw·‡Rb wbM©Z Ki‡Z KZ MÖvg KClO� †K DËß Kiv cÖ‡qvRb ?[	K = 39	O = 16		Cl = 35.5	] [Dt 
25.52 g] 

2| 0.5	g Kve©b Øviv Kcvi (II) A·vBW‡K weRvwiZ K‡i wK cwigvY Kcvi Drcbœ nq| [	RS = 63.5	] (Dt 2.646 g) 
3| GKwU Pzbvcv_‡ii bgybvi 200g ‡K Zvc cÖ‡qv‡M m¤ú~Y©iƒ‡c we‡qvwRZ Ki‡j106.4g Pzb cvIqv hvq| 

Pzbvcv_‡i CaCO� Gi kZKiv cwigvY KZ ? [Dt 95%] 

4| 2.02	g K¨vjwmqvg Ges 2.02	g nvB‡Wªv‡R‡bi GKwU wgkÖY‡K DËß Ki‡j wK cwigvY K¨vjwmqvg nvBWªvBW 
Drcbœ n‡e ?[	Ca = 40, H = 1.01	][D t 2.122 g] 
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mvi-ms‡ÿc :  

MÖvg-AvYweK fi : †gŠwjK ev †hŠwMK c`v‡_©i MÖvg GK‡K cÖKvwkZ AvYweK fi‡K MÖvg AvYweK fi ev MÖvg AYy  
e‡j| †hgb- CO� Gi AvYweK fi 44 | AZGe, CO� Gi MÖvg AvYweK fi  44	g. 
 

MÖvg-cvigvYweK fi : †Kvb †gŠ‡ji MÖvg GK‡K cÖKvwkZ cvigvYweK fi‡K MÖvg cvigvYweK fi ev MÖvg cigvYy 
e‡j| †hgb- CGi cvigvYweK fi 12| AZGe, C Gi MÖvg cvigvYweK fi =  12	g. 
gvÎvwgwZ : †Kvb ivmvqwbK wewµqvi mgZvK…Z mgxKiY †_‡K wewµqK ev Drcv‡`i fi wbY©q cÖwµqv‡K 
gvÎvwgwZ e‡j| 
ivmvqwbK mgxKiY : ivmvqwbK wewµqvi mswÿß cÖKvkB n‡jv ivmvqwbK mgxKiY| 

 

 
cv‡VvËi g~j¨vqb-4.2 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| mgZvK…Z ivmvqwbK mgxKi‡Yi †ÿ‡Î †KvbwU cÖ‡qvR¨ bq ? 
    (K)wewµqK I Drcv‡`i †gvj msL¨vi AbycvZ Rvbv hvq|     (L) Drcv‡`i fi wbY©q Kiv hvq| 
    (M) wewµq‡Ki cwiPq Rvbv hvq|        (N) wewµqv  msNU‡bi kZ© Rvbv hvq| 
 

2| 95%weï× Pzbvcv_‡ii 10 gcwigv‡Y K¨vjwmqv‡gi cwigvY n‡jv- 
    (K) 3.8		g  (L) 2.5		g  (M) 1.14		g   (N) 3.5		g 
 

3| 6		gH� I 6		gO� Gi g‡a¨ wewµqv msNU‡bi ci †Kvb wewµqKwU Aewkó _vK‡e ? 
    (K) H�   (L) O�   (M) H�O (N) ‡KvbwUB bv 
 

4| 0�C ZvcgvÎvq I 1	atmPv‡c 4		gH�M¨v‡mi AvqZb KZ ? 
    (K) 22.4		L  (L) 4		L  (M)  2	L   (N) 44.8		L 

5| 20	g K¨vjwmqvg Kve©‡bU‡K DËß K‡i cÖvß Kve©b WvBA·vBW Øviv wK cwigvY Kw÷K †mvWv‡K †mvwWqvg 
Kve©‡b‡U cwiYZ Kiv hv‡e ? [ Dt16 g	] 

6| †jŠn I jNy H�SO� Gi wewµqvq  27�C ZvcgvÎvq I 740	mm Pv‡c 50		LH� M¨vm cȪ ‘wZ‡Z wK cwigvY 
†jŠ‡ni cÖ‡qvRb n‡e ?[	Fe = 56	] [D t 110.76 g] 

7| Avqi‡Yi GKwU AvKwi‡Ki g‡a¨ 30%			Fe�O� Av‡Q| Kve©b weRviY c×wZ‡Z H AvKwi‡Ki 500 kg ‡_‡K 
wK cwigvY AvqiY Drcv`b Kiv hv‡e ?[ Dt105 kg	] 

8| 10	g		KClO� ‡K Zvc cÖ‡qv‡M m¤ú~Y©iƒ‡c we‡qvwRZ Ki‡j DrcbœO�M¨v‡mi AvqZb cÖgvb ZvcgvÎvq I Pv‡c 
KZ wjUvi n‡e|? [Dt27.428	L	] 

9| Pzbvcv_‡ii GKwU bgybvq 98%		CaCO�Av‡Q| 168.5	g D³ Pzbvcv_i †_‡K 30�R	 ZvcgvÎvq Ges 
780	mm		Pv‡c KZ AvqZb  CO� M¨vm cvIqv hv‡e? [Dt 40	L ] 

10|  200	g		KClO� ‡_‡K Drcbœ O� M¨v‡mi AvqZb 27�R ZvcgvÎvq I 1.5	atm Pv‡c KZ wjUvi n‡e? [Dt 
40.19	L] 
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 †hŠ‡Mi Dcv`v‡bi kZKiv cwigvY 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• ‡Kvb †hŠ‡Mi Dcv`vb †gŠjmg~‡ni kZKiv cwigvY wbY©q Ki‡Z cvi‡eb| 

• ‡hŠ‡Mi kZKiv cwigvY †_‡K mswkøó †hŠ‡Mi ’̄’~j ms‡KZ I AvYweK ms‡KZ wbY©q Ki‡Z cvi‡eb| 
• ’̄~j ms‡KZ I AvYweK ms‡K‡Zi g‡a¨ cv_©K¨ wbiƒcb Ki‡Z cvi‡eb| 

 

 
gyL¨ 
kã 

kZKiv mshyw³, ’̄~j ms‡KZ, AvYweK ms‡KZ, ev®ú NbZ¡ 
 

‡hŠ‡Mi kZKiv mshyw³ (Percentage composition of compound) 
‡Kvb †hŠ‡Mi 100 fvM f‡i Zvi Dcv`vb †gŠjmg~‡ni cÖ‡Z¨‡Ki KZ fvM fi we`¨gvb Zvi cÖKvk‡K 

H †hŠ‡Mi kZKiv mshyw³ e‡j| ‡hŠ‡M †Kvb †gŠ‡ji kZKiv cwigvY 

   ‡gŠjwUi cigvYy msL¨v ×†gŠ‡ji cvigvYweK fi 
‡hŠMwUi AvYweK fi 

           ‡gŠjwUi ‡gvU fi       
           ‡hŠMwUi AvYweK fi 

‡hgb, wg‡_b (CH4) Gi AvYweK fi 16 Ges Gi kZKiv mshyw³ wb¤œwjwLZfv‡e wbY©q Kiv nq| 
wg‡_b †hŠ‡M- 

C Gi kZKiv cwigvY  =
�×��×���

��
= 75 

H Gi kZKiv cwigvY  =
�×�×���

��
= 25 

AZGe wg‡_‡bi kZKiv mshyw³ t C =75% Ges H = 25% 
 

D`vniY : bvBwUªK Gwm‡Wi kZKiv mshyw³ wbY©q Kiæb| 
mgvavb : 

bvBwUªK Gwm‡Wi AvYweK ms‡KZ HNO� 

bvBwUªK Gwm‡Wi AvYweK fi = 1 + 14 + 16 × 3	= 63 

 

HNO� −G, H Gi kZKiv cwigvY =	
�×�×���

��
= 1.587 

HNO� −G, N Gi kZKiv cwigvY =	
�×��×���

��
= 22.22 

×100 = 

= ×100 

cvV-4.3 
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HNO� −G,O Gi kZKiv cwigvY =
�×��×���

��
= 76.190 

AZGe bvBwUªK Gwm‡Wi kZKiv mshyw³ t H = 1.587	%	; 			N = 22.22	%	; 		O = 76.19	% 
 

’̄~j ms‡KZ (Empirical formula) : †h mijZg ms‡KZ Øviv †Kvb †hŠ‡Mi AYyw ’̄Z wewfbœ Dcv`vb †gŠ‡ji 
cigvYy msL¨vi mij AbycvZ Rvbv hvq wKš‘ cigvYymg~‡ni mwVK msL¨v Rvbv hvq bv Zv‡K H †hŠ‡Mi ’̄yj ms‡KZ 
e‡j|KwZcq †hŠ‡Mi AvYweK ms‡KZ I ’̄~j ms‡KZ mviwY-4.1 G †`Lv‡bv n‡jv : 

mviwY-4.1 

‡hŠ‡Mi bvg AvYweK ms‡KZ ’̄~j ms‡KZ 

Møy‡KvR C�H��O� CH�O 

‡ebwRb C�H� CH 

B‡_b C�H� CH� 
 

’̄~j ms‡KZ wbY©‡qi wbqg (Rules for the determination of empirical formula)  
1| cÖ_‡g ‡hŠ‡Mi Dcv`vb †gŠjmg~‡ni cÖ‡Z¨‡Ki kZKiv cwigvY †ei K‡i G‡`i GK‡Î †hvM Ki‡Z n‡e| †hvMdj 

100 Gi †P‡q D‡jøL‡hvM¨ cwigv‡Y Kg n‡j Aewkó AskUzKz Kve©b ev Aw·‡R‡bi kZKiv cwigvY wn‡m‡e 
we‡ewPZ n‡e|  

 

2| cÖwZwU †gŠ‡ji kZKiv cwigvY‡K ¯̂ ¯ ̂cvigvYweK fi Øviv fvM K‡i †gŠjmg~‡ni Av‡cwÿK msL¨v MYbv Ki‡Z 
n‡e| 

 

3| cÖvß Av‡cwÿK msL¨v¸‡jv‡K ÿz ª̀Zg Av‡cwÿK msL¨v Øviv fvM K‡i †gŠ‡ji me©wb¤œ AvbycvwZK msL¨v †ei 
Ki‡Z n‡e| 

 

4| mvaviYZ wbKUeZx© c~Y© msL¨v g~jZ cvigvYweK AbycvZ| Z‡e c~Y© msL¨v bv cvIqv †M‡j cÖvß mKj msL¨v‡K 2, 

3, 4 BZ¨vw` msL¨v Øviv ¸Y K‡i c~Y© msL¨vq cwiYZ Ki‡Z n‡e| 
 

5| cwi‡k‡l Gfv‡e cÖvß c~Y© msL¨v¸‡jv‡K ¯̂ ¯̂ †gŠ‡ji cÖZx‡Ki Wvb cv‡k¦© mvgvb¨ wb‡P wj‡L †hŠMwUi ’̄~j ms‡KZ 
cvIqv hv‡e| 

 

’̄~j ms‡K‡Zi e¨envi (Applications of empirical formula) 
1| ’̄~j ms‡K‡Zi mvnv‡h¨ †hŠ‡Mi Dcv`vb †gŠjmg~‡ni cwiPq Ges G‡`i cigvYy msL¨vi Av‡cwÿK AbycvZ Rvbv 
hvq| 

 

2| †hŠ‡Mi AvYweK fi Rvbv _vK‡j ’̄~j ms‡K‡Zi mvnv‡h¨ †hŠMwUi AvYweK ms‡KZ wbY©q Kiv hvq| 
 

3| A‰Re †hŠ‡Mi ’̄~j ms‡KZ I AvYweK ms‡KZ mvaviYZ GKB| †m me †ÿ‡Î ’̄~j ms‡K‡Zi mvnv‡h¨ †hŠ‡Mi 
AYyi MVb I mshyw³ Rvbv hvq| 
 

AvYweK ms‡KZ (Molecular formula) : ‡h ms‡K‡Zi mvnv‡h¨ †Kvb †gŠwjK ev †hŠwMK c`v‡_©i AYy‡Z we`¨gvb 
†gŠ‡ji cigvYyi mwVK msL¨v cÖKvk cvq Zv‡K H c`v‡_©i AvYweK ms‡KZ e‡j| mviwY-4.2 G KwZcq c`v‡_©i 
AvYweK ms‡KZ †`Lv‡bv n‡jv| 
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    mviwY-4.2 

c`v‡_©i bvg AvYweK ms‡KZ 
Møy‡KvR C�H��O� 

WvB‡K¬v‡ivB‡_b C�H�Cl� 

nvB‡Wªv‡Rb H� 

WvBbvB‡Uªv‡ebwRb 							C�H�(NO�)� 
 

’̄~j ms‡KZ n‡Z AvYweK ms‡KZ wbY©q (Determination of molecular formula from empirical formula) 
‡Kvb †hŠ‡Mi ¯’~j ms‡KZ n‡Z AvYweK ms‡KZ wbY©‡qi Rb¨ wb‡¤œv³ avcmg~n AbymiY Kiv nq| 
1| †Kvb Dchy³ c×wZ‡Z mswkøó †hŠ‡Mi AvYweK fi wbY©q Kiv nq| G Qvov †hŠ‡Mi ev®ú NbZ¡ Rvbv _vK‡j 
AvYweK fi= 2×ev¯ú NbZ¡, G m¤úK© †_‡K AvYweK fi wbY©q Kiv hvq| 

2| AvYweK fi = ’̄~j ms‡KZ×n 

																∴		n = 

A_©vr †hŠ‡Mi AvYweK fi‡K Zvi ’̄~j ms‡KZ n‡Z wbY©xZ ’̄~j ms‡KZ fi Øviv fvM K‡i n MYbv Kiv nq| 

3| cwi‡k‡l ’̄~j ms‡KZ‡K n Øviv ¸Y K‡i AvYweK ms‡KZ wbY©q Kiv nq| A_©vr 

AvYweK ms‡KZ = ( ’̄~j ms‡KZ) n 
 

’̄~j ms‡KZ I AvYweK ms‡K‡Zi g‡a¨ cv_©K¨ 
’̄~j ms‡KZ I AvYweK ms‡K‡Zi g‡a¨ D‡jøL‡hvM¨ cv_©K¨mg~n mviwY-4.3 G †`Lv‡bv n‡jv| 

mviYx-4.3 
’̄~j ms‡KZ AvYweK ms‡KZ 

1| †hŠ‡Mi AYyw ’̄Z wewfbœ †gŠ‡ji cigvYy msL¨vi mij 
AbycvZ cÖKvk K‡i, cÖK…Z msL¨v cÖKvk K‡i bv| 
‡hgb- Møy‡Kv‡Ri ’̄~j ms‡KZ CH�O 

1| †hŠ‡Mi AYyw¯’Z †gŠjmg~‡ni cÖ‡Z¨KwUi cÖK…Z 
cigvYy msL¨v wb‡`©k K‡i| 
‡hgb, Møy‡Kv‡Ri AvYweK ms‡KZ C�H��O� 
 

2| ’̄~j ms‡KZ ïay †hŠ‡Mi †ÿ‡Î n‡Z cv‡i| 
‡hgb- †ebwR‡bi ’̄~’j ms‡KZ ÔCHÕ 

2| AvYweK ms‡KZ †hŠM I †gŠ‡ji Df‡qi †ÿ‡Î 
cÖ‡hvR¨| †hgb- B‡_b- C�H�, nvB‡Wªv‡Rb-	H� 
 

3| GKvwaK †hŠ‡Mi GKB ’̄~j ms‡KZ n‡Z cv‡i| 
‡hgb- B_vBb (C�H�) I †ebwRb (C�H�), Df‡qiB 
’̄~j ms‡KZ ÔCHÕ| 

3| mgvYyZv e¨wZZ GKwU AvYweK ms‡KZ Øviv 
GKwU gvÎ †hŠM‡K eySv‡bv nq| †hgb- B‡_b-
C�H� 
 

4| †Kvb †hŠ‡Mi kZKiv mshyw³ †_‡K ’̄~j ms‡KZ 
wbY©q Kiv hvq| †hŠ‡Mi AvYweK fi Rvbv cÖ‡qvRb nq 
bv| 

4| AvYweK ms‡KZ wbY©‡qi Rb¨ †hŠ‡Mi ’̄~j 
ms‡KZ I AvYweK fi DfqB Rvbv cÖ‡qvRb nq| 

 

  

AvYweK fi 
’̄~j ms‡KZ 
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†hŠ‡Mi kZKiv mshyw³ n‡Z ’̄~j ms‡KZ I AvYweK ms‡KZ wbY©q  
D`vniY-1: GKwU †hŠ‡M 26.7% Kve©b, 2.24% nvB‡Wªv‡Rb Ges 71.06% Aw·‡Rb Av‡Q| †hŠMwUi ev®úNbZ¡ 45 
n‡j Gi AvYweK ms‡KZ wbY©q Kiæb| 
mgvavb t ‡`Iqv Av‡Q, ‡hŠMwU‡Z- 

   C = 26.7% 

    H = 2.24% 

    O = 71.06% 
‡gvU   = 100.00% 

myZivs †hŠMwU‡Z Ab¨ †Kvb †gŠj †bB| 

GLb †gŠjmg~‡ni kZKiv cwigvY‡K ¯̂ ¯̂ cvigvYweK fi Øviv fvM K‡i cvIqv hvq- 

C =
��.5

��
= 2.225	; 						H =

�.��

�
= 2.24 I 				O =

5�.��

��
= 4.441 

cÖvß fvMdj¸‡jvi cÖ‡Z¨KwU‡K ÿz ª̀Zg fvMdj (2.224) Øviv fvM K‡i cvIqv hvq- 

C =
�.��%

�.���
= 1	; 						H =

�.��

�.���
= 1   I   O =

�.���

�.���
= 1.996 ≈ 2 

myZivs †hŠMwUi ’̄~j ms‡KZ = CHO� 

g‡b Kwi, †hŠMwUi AvYweK ms‡KZ = (CHO�)n 

†`Iqv Av‡Q, †hŠMwUi ev¯ú NbZ¡ = 45 

myZivs †hŠMwUi AvYweK fi= 45×2 = 90 

cÖkœvbymv‡i,  (CHO�)n Gi AvYweK fi =90 

ev, (12+1+16×2)×n = 90 

ev, 45×n = 90 

 ∴		n= 4�
�%

= 2 

AZGe †hŠMwUi AvYweK ms‡KZ = (CHO
2
)
2
	 = 	 C2H2O4 

D`vniY-2 : GKwU ˆRe Gwm‡W 32% Kve©b Ges 64% Aw·‡Rb Av‡Q| GwmWwUi ev¯ú NbZ¡ 75 n‡j Gi AvYweK 
ms‡KZ wbY©q Kiæb| 

mgvavb t †`Iqv Av‡Q, ‰Re Gwm‡W- C = 32% 

     O = 64% 
     ‡gvU =96% 

 ∴ Aewkó †gŠj, H = 100-96=4% 
GLb †gŠjmg~‡ni kZKiv cwigvY‡K ¯̂ ¯̂ cvigvYweK fi Øviv fvM K‡i cvIqv hvq- 

C =
32

12
= 2.66	; 						H =

4

1
= 4   I O =

64

16
= 4 
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cÖvß fvMdjmg~n‡K ÿz ª̀Zg fvMdj (2.66) Øviv fvM K‡i cvIqv hvq- 

C =
2.66

2.66
= 1	; 		H =

4

2.66
= 1.5   I   O =

4

2.66
= 1.5 

Gfv‡e cÖvß fvMdj mg~n‡K c~Y© msL¨vq cwiYZ Ki‡Z cÖ‡Z¨K‡K 2 Øvi ¸Y K‡i cvIqv hvq- 

C = 1 × 2 = 2	; 						H = 1.5 × 2 = 3  ;   O = 1.5 × 2 = 3 

myZivs GwmWwUi ’̄~j ms‡KZ = C�H�O� 

g‡b Kwi, GwmWwUi AvYweK ms‡KZ = (C�H�O�)n 

 †`Iqv Av‡Q, GwmWwUi ev¯ú NbZ¡ = 75  

∴  AvYweK fi = 75×2 = 150 

cÖkœvbymv‡i, (C�H�O�)n Gi AvYweK fi = 150 
ev, (12×2+1×3+16×3)n= 150 
ev 75 n= 150 

∴n = 
�%�

5%
= 2 

AZGe GwmWwUi AvYweK ms‡KZ = (C�H�O�)2 

    = C�H�O� 

 

 
mvi-ms‡ÿc :  

kZKiv mshyw³: †Kvb †hŠ‡M100 fvM f‡i Zvi Dcv`vb †gŠjmg~‡ni cÖ‡Z¨‡Ki KZ fvM fi we`¨gvb Zvi 
cÖKvk‡K H †hŠ‡Mi kZKiv mshyw³ e‡j| 
 

’̄~j ms‡KZ : †h ms‡KZ Øviv †Kvb ‡hŠ‡Mi AYyw ’̄Z Dcv`vb †gŠjmg~‡ni cigvYy msL¨vi Av‡cwÿK AbycvZ Rvbv 

 
wkÿv_©xi KvR  

 

1| wb‡¤œi †hŠM¸‡jvi kZKiv mshyw³ wbY©q Kiæb| 
   (K) Na�CO� (L)H�O   (M) H�SO� (N) C�H%OH 
  

2| eøy – wfwUªË‡j †Kjvm cvwbi kZKiv cwigvY KZ ? [ Dt	36.08%	] 
 

3| GKwU ‰Re †hŠ‡M 9.09% nvB‡Wªv‡Rb I 36.37% Aw·‡Rb we`¨gvb| †hŠMwUi ev®ú NbZ¡ 44| Gi AvYweK 
ms‡KZ wbY©q Kiæb| [ DtC�H6O�] 

 

4| GKwU †hv‡M 24.44% Kve©b 4.04% nvB‡Wªv‡Rb I 71.72% †K¬vwib Av‡Q| †hŠMwUi AvYweK fi 99 n‡j Gi 
AvYweK ms‡KZ  wbY©q Kiæb| [ DtC�H�Cl�] 

 

5| GKwU †hŠ‡Mi AvYweK fi 78| †hŠ‡M 58.97%	Na Ges 41.03% S  we`¨gvb| †hŠMwUi AvYweK ms‡KZ 
wbY©q Kiæb| [ DtNa�S] 

 

 6| GKwU ‰Re †hŠ‡Mi we‡køl‡Y †`Lv †Mj †h, †hŠMwU‡Z 40% C  I 6.67%	H we`¨gvb| †hŠMwUi AvYweK fi 
180 n‡j Gi AvYweK ms‡KZ wK n‡e? [ DtC�H��O�] 
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hvq, cigvYyi cÖK…Z msL¨v Rvbv hvq bv Zv‡K H †hŠ‡Mi ’̄~j ms‡KZ e‡j| 
 

AvYweK ms‡KZ : †h ms‡K‡Zi mvnv‡h¨ †Kvb c`v‡_©i AYy‡Z we`¨gvb †gŠj ev †gŠjmg~‡ni cigvYyi mwVK msL¨v 
cÖKvk cvq, Zv‡K H c`v‡_©i AvYweK ms‡KZ e‡j| 
 

 
cv‡VvËi g~j¨vqb-4.3 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| †hŠ‡M †Kvb †gŠ‡ji kZKiv mshyw³ wbY©‡qi Rb¨ ‡Kvb&wU Rvbv Avewk¨K bq? 
 (K) †gŠ‡ji cvigvYweK fi (L) †gŠ‡ji cigvYy msL¨v 
 (M) †hŠ‡Mi AvYweK fi  (N) †hŠ‡Mi ev®ú NbZ¡ 
 

2| ’̄~j ms‡K‡Zi †ÿ‡Î ‡Kvb DËiwU mwVK bq? 
 (K) ’̄~j ms‡KZ ïaygvÎ †hŠ‡Mi †ÿ‡Î cÖ‡hvR¨  
 (L) GKvwaK †hŠ‡Mi GKB ’̄~j ms‡KZ n‡Z cv‡i 
 (M) †hŠ‡Mi AvYweK ms‡KZ wbY©‡qi Rb¨ ¯’’~j ms‡KZ Rvbv cÖ‡qvRb, AvYweK fi Rvbv Avewk¨K bq| 
 (N) ’̄~j ms‡KZ †hŠ‡Mi ‡gŠjmg~‡ni cigvYy msL¨vi mij AbycvZ| 

3| wb‡Pi †Kvb&wUi ’̄’~j ms‡KZ I AvYweK ms‡KZ Awfbœ? 
 (K) Møy‡KvR (L) B‡_b      
 (M) Bw_b     (N)  †mvwWqvg mvjdvBW 

4| †Kvb& DËiwUmwVK bq? 
 (K) ’̄’~j ms‡K‡Zi mvnv‡h¨ †hŠ‡Mi Dcv`vb †gŠ‡ji cwiPq Rvbv hvq 
 (L) AvYweK fi Rvbv _vK‡j ’̄’~j ms‡KZ †_‡K †hŠ‡Mi AvYweK ms‡KZ wbY©q m¤¢e 
 (M) AvYweK ms‡KZ ïaygvÎ †hŠwMK c`v‡_©i †ÿ‡Î cÖ‡hvR¨ 
 (N) †ebwRb I B_vB‡bi ’̄’~j ms‡KZ Awfbœ 
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 RviY-weRviY 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• RviY-weRviY wewµqv e¨vL¨v Ki‡Z cvi‡eb| 
• RviK I weRviK‡K msÁvwqZ Ki‡Z cvi‡eb| 
• ‡Kvb †hŠ‡M we`¨gvb †gŠj ev Avq‡bi RviY msL¨v wbY©q Ki‡Z cvi‡eb| 
• RviY I weRvi‡Yi hyMcr NUbvi e¨vL¨v w`‡Z cvi‡eb| 

 

 
gyL¨ kã wiW· wewµqv, RvwiZ †gŠj, weRvwiZ †gŠj, RviK, weRviK, RviY msL¨v 

 

RviY-weRviY wewµqv (Redox reaction) 
‡h wewµqv‡Z B‡jKUª‡bi ’̄vbvšÍi N‡U, Zv‡K RviY-weRviY wewµqv ev wiW· wewµqv e‡j| †hgb-  

 Zn + Cu�L→Zn�L + 	Cu 

Av‡jvP¨ wewµqvwU‡Z wRsK cigvby 2wU B‡j±ªb Z¨vM K‡i‡Q Ges Kcvi (II) Avqb †m¸‡jv MÖnY K‡i‡Q| A_©vr 
GLv‡b B‡jKUª‡bi ¯’vbvšÍi N‡U‡Q| GwU GKwU wiW· wewµqv| 
 

RviY (Oxidation) : †h wewµqvq †Kvb c`v‡_©i m‡½ Aw·‡Rb ev Ab¨ †Kvb Zwor FYvZ¥K †gŠj ev g~j‡Ki 
ms‡hvM N‡U A_ev †Kvb c`v_© †_‡K nvB‡Wªv‡Rb ev Aci †Kvb Zwor abvZ¥K †gŠj ev g~jK AcmvwiZ nq Ges 
RvwiZ†gŠ‡ji abvZ¥K PvR© e„w× cvq Zv‡K RviY e‡j| 

 

D`vniY : Aw·‡Rb ms‡hvM : C + O�→CO� 

Zwor FYvZ¥K †gŠj ms‡hvM :	2Na + Cl�→		2NaCl 

nvB‡Wªv‡Rb AcmviY:	H�S + Cl�→S+ 2HCl 

Zwor abvZ¥K †gŠj AcmviY :2KI + Cl�→I� + 2KCl 
 

weRviY(Reduction): ‡h wewµqvq †Kvb c`v‡_©i m‡½ nvB‡Wªv‡Rb ev Ab¨ †Kvb Zwor abvZ¥K †gŠj  ev g~j‡Ki 
ms‡hvM N‡U A_ev †Kvb c`v_© †_‡K Aw·‡Rb ev Aci †Kvb Zwor FYvZ¥K †gŠj ev g~jK AcmvwiZ nq Ges Gi 
d‡j weRvwiZ †gŠ‡ji abvZ¥K PvR© n«vm cvq Zv‡K weRviY e‡j| 

 

D`vniY: nvB‡Wªv‡Rb ms‡hvM: Cl� + H�→	2HCl 
Zwor abvZ¡K †gŠj ms‡hvM : Cl� + 2Na→ 	2NaCl 

Aw·‡Rb AcmviY : CuO + C→ Cu + CO 

ZworFYvZ¡K †gŠj AcmviY : FeCl� + H�→FeCl� + 	HCl 
 

RvwiZ †gŠj (Oxidised element) : RviY-weRviY wewµqvq †h †gŠjwUi RviY msL¨v abvZ¥K w`‡K e„w× cvq 
Zv‡K, RvwiZ †gŠj e‡j| 

cvV-4.4 



imvqb 2q cÎ 

BDwbU Pvi  c„ôv-167 

D`vniY : C + O�→CO� 
Av‡jvP¨ wewµqvwU‡Z Kve©‡bi RviY msL¨v k~b¨ †_‡K e„w× †c‡q +4 G cwiYZ n‡q‡Q| G †ÿ‡Î Kve©b RvwiZ 
†gŠj| 
 

weRvwiZ †gŠj (Reduced element) : RviY-weRviY wewµqvq †h †gŠjwUi RviY msL¨v FYvZ¥K w`‡K e„w× cvq, 
Zv‡K weRvwiZ †gŠj e‡j| 

D`vniY : CuO + C → Cu +	CO� 

Av‡jvP¨ wewµqvwU‡Z Kcv‡ii RviY msL¨v +2 †_‡K n«vm †c‡q k~b¨ n‡q‡Q| G †ÿ‡Î Kcvi weRvwiZ †gŠj| 
 

RviK (Oxidizing agent): ‡h mKj c`v_© RviY wµqv NUvq Ges RviY wµqv †k‡l wb‡Riv weRvwiZ nq, Zv‡`i‡K 
RviK e‡j| †hgb-O�, O�, H�O�, MnO�, PbO�, HNO�,	Mvp H�SO�, X�, KMnO�, K�Cr�O5		,BK& †hŠMmg~n 
BZ¨vw`| 

 

weRviK (Reducing agent) : ‡h mKj c`v_© weRviY wµqv NUvq Ges weRviY wµqv †k‡l wb‡Riv RvwiZ nq, 
Zv‡`i‡K weRviK e‡j| †hgb-H�, C, CO, H�S, SO�, HBr, HI, avZzmg~n (Na, K, Hg), Avm& †hŠMmg~n 
BZ¨vw`| 

 

RviY I weRviY hyMcr N‡U- e¨vL¨v : Avgiv Rvwb RviK c`v_© Ab¨ c`v_©‡K RvwiZ Kivi ci wb‡R weRvwiZ nq| 
Aciw`‡K weRviK c`v_© Ab¨ c`v_©‡K weRvwiZ K‡i wb‡R RvwiZ nq| A_©vr RviY e¨wZZ weRviY Ges weRviY 
e¨wZZ RviY m¤¢e bq| 

 

D`vniY : †jvwnZ Zß Kcvi (II) A·vB‡Wi Dci w`‡q nvB‡Wªv‡Rb M¨vm Pvjbv Ki‡j Kcvi I ÷xg (H2O) Drcbœ 
nq| 

[O] ms‡hvM (RviY) 

 

CuO(RviK) + H2(weRviK) = Cu +    H2O 

 

       [O] AcmviY (weRviY) 
 

G wewµqvq weRviK H2 RviK CuO n‡Z Aw·‡Rb cigvby‡K AcmvwiZ K‡i CuavZz‡Z cwiYZ K‡i‡Q| GwU 
weRviY wewµqv| 

 

Avevi GKB mv‡_ weRviK H2 AcmvwiZ Aw·‡Rb cigvby‡K MÖnY K‡i H2O G cwiYZ n‡q‡Q| GwU RviY wµqv| 
myZivs Av‡jvP¨ wewµqvwU‡Z RviY I weRviY GKB mv‡_ N‡U‡Q| AZGe ejv hvq RviY I weRviY GKwU hyMcr 
NUbv| 
 

RviY msL¨v (Oxidation number) : B‡jKUªb Z¨vM ev MÖn‡Yi d‡j cigvYy ev g~j‡K m„ó abvZ¥K ev FYvZ¥K 
Avavb msL¨v‡K H †gŠ‡ji RviY msL¨v e‡j| 
 

A_©vr Avq‡b m„ó Avav‡bi msL¨v‡KB RviY msL¨v e‡j| †hgb- NaL, Ca�L, Al�L, Cl!, O�!, PO�
�! BZ¨vw` Avq‡bi 

RviY msL¨vi gvb h_vµ‡g +1, +2, +3, -1, -2, -3 BZ¨vw`| 
 

‡Kvb †gŠj B‡jKUªb cÖ̀ vb Ki‡j RviY msL¨vi gvb abvZ¡K nq Avevi B‡j±ªb M„nxZ n‡j RviY msL¨vi gvb 
FYvZ¡K nq| 
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D`vniY :NaClMV‡b Na cigvby GKwU B‡jKUªb cÖ`vb K‡i‡Q ; myZivs G †hŠ‡M Na Gi RviY msL¨v +1| 
Aciw`‡K Clcigvby GKwU B‡jKUªb MÖnY K‡i‡Q ; G †ÿ‡Î Cl Gi RviY msL¨v -1| 

 

RviY msL¨v wbY©q (Calculation of oxidation number): ‡Kvb cigvYy ev Avq‡bi RviY msL¨v wbY©‡qi Rb¨ 
wb¤œwjwLZ wbqg¸‡jv AbymiY Ki‡Z nq : 

(i) gy³ Ae ’̄vq mKj †gŠwjK AYy I †gŠ‡ji RviY msL¨v k~b¨| †hgb- H�, O�, Na, C  BZ¨vw` RviY 
msL¨v k~b¨| 

(ii) Avq‡bi RviY msL¨v Zvi Avav‡bi mgvb| †hgb-NaL, Ca�L, Al�L Gi RviY msL¨v h_vµ‡g +1,+2 

I +3 Ges Cl!, CO�
�! I PO�

�! Avq‡bi RviY msL¨v h_vµ‡g-1, -2I -3| 
(iii) ‡hŠ‡MiAYy‡Z Dcw ’̄Z †h †gŠ‡ji Zwor FYvZ¡KZv †ewk †mwUi RviY msL¨v FYvZ¡K Ges Aci 

†gŠjwUi RviY msL¨v abvZ¡K| 
(iv) GKwU wbi‡cÿ Aby‡Z Dcw ’̄Z me KwU cigvbyi RviY msL¨vi mvaviY †hvMdj me mgq k~b¨ nq| 
(v) avZe nvBWªvBW Qvov mKj †hŠ‡MH	Gi RviY msL¨v +1nq| avZe nvBWªvB‡W HGi RviY msL¨v -1| 
(vi) mvaviYfv‡e mKj †hŠ‡M Aw·‡R‡bi RviY msL¨v-2wKš‘ cviA·vBW †hgb- H�O�G Aw·‡R‡bi 

RviY msL¨v  -1| 
(vii) KwZcq †gŠ‡ji RviY msL¨vi gvb GKvwaK| †hgb- FeCl� Gi Fe Gi RviY msL¨v +2Avevi FeCl�G 

Fe Gi RviY msL¨v +3| 
(viii) mKj ÿvi avZzi RviY msL¨v +1 Ges g„rÿvi avZzi RviY msL¨v +2| †hgb- Na Gi RviY msL¨v 

+1 Ges Ca Gi RviY msL¨v +2 

Kcvi (II) mvj‡d‡U mvjdv‡ii RviYgvb :Kcvi (II) mvj‡d‡Ui AvYweK ms‡KZ nj :CuSO� 

GLv‡b,CuGi RviY gvb = +2 

GLv‡b, O Gi RviY gvb = -2 
g‡b Kwi SGi RviY gvb = x 

‡h‡nZz GKwU †hŠ‡M Dcv`vb †gŠjmgy‡ni RviY msL¨vi mvaviY †hvMdj k~b¨| 

∴(+2) + x + (−2) × 4 = 0 
ev, 2 + x − 8 = 0 

∴x = +	6 
AZGe Kcvi (II) mvj‡d‡U mvjdv‡ii RviY gvb = +6 

KwZcq †hŠ‡M †K› ª̀xq †gŠ‡ji RviY msL¨v wbY©q : 

1.					H�SO�(+1) × 2 + x + (−2) × 4 = 0		 ∴ x = 	+	6 

2.					Na�S�O�(+1) × 2 + x × 2 + (−2) × 3 = 0		 ∴ x = 	+	2 

3.					KMnO�(+1) + x + (−2) × 4 = 0		 ∴ x = 	+	7 

4.					K�Cr�O5(+1) × 2 + x × 2 + (−2) × 7 = 0		 ∴ x = 	+6 

5.					HClO�(+1) + x + (−2) × 4 = 0		 ∴ x = 	+7 

6.					HClO�(+1) + x + (−2) × 3 = 0		 ∴ x = 	+5 

7.					H�PO�(+1) × 3 + x + (−2) × 4 = 0		 ∴ x = 	+5 

8.					MnO�
!�							x + (−2) × 4 = −1		 ∴ x = 	+7 



imvqb 2q cÎ 

BDwbU Pvi  c„ôv-169 

RviY msL¨vi e¨envi : RviY msL¨vi D‡jøL‡hvM¨ e¨envimg~n wb¤œiƒc Ñ 

1) A‰Re †hŠ‡Mi bvgKiY| 

2) RviY-weRviY wewµqvq wewµq‡Ki †gvjvi AbycvZ wbY©q| 

3) RviY-weRviY wewµqvi mgxKi‡Yi mgZv mvab| 

 

 
mvi-ms‡ÿc :  

RviY t †Kvb ivmvqwbK wewµqvq wb‡¤œi †h †Kvb GKwU ˆewkó¨ cwijwÿZ n‡j Zv‡K RviY e‡j| 
  K) Aw·‡Rb ms‡hvM|  
  L) Zwor FYvZ¥K †gŠj ev g~jK ms‡hvM| 
  M) nvB‡Wªv‡Rb AcmviY| 
  N) Zwor abvZ¥K ‡gŠj ev g~jK AcmviY| 
  O) RvwiZ †gŠ‡ji RviY msL¨v abvZ¥K w`‡K e„w×| 
 

weRviY t †Kvb ivmvqwbK wewµqvq wb‡¤œi †h †Kvb GKwU ˆewkó¨ cwijwÿZ n‡j Zv‡K weRviY e‡j| 
  K) nvB‡Wªv‡Rb ms‡hvM|  
  L) Zwor abvZ¥K †gŠj ev g~jK ms‡hvM| 
  M)  Aw·‡Rb AcmviY| 
  N) Zwor FYvZ¥K †gŠj ev g~jK AcmviY| 
  O) weRvwiZ †gŠ‡ji RviY msL¨v FYvZ¥K w`‡K e„w×| 
 

RviK t RviK RviY wµqv NUvq Ges wb‡R weRvwiZ nq| 
 

weRviK t weRviK weRviY wµqv NUvq Ges wb‡R RvwiZ nq| 
RviY msL¨v t Avq‡bi Avavb msL¨v‡K RviY msL¨v e‡j|  

 
 
 
 

 
wkÿv_©xi KvR  

1| wb‡Pi wewµqvmg~‡ni g‡a¨ †KvbwU wiW· wewµqv bq Zv wPwýZ Kiæb| 
 K) NaCl + AgNO� → AgCl + NaNO� L)	2Na + Cl� → 2NaCl 
 M)	2FeCl� + Cl� → 2FeCl�                      N) 2H� + O� → 2H�O 
 

2| Dchy³ KviY D‡jøLc~e©K wb‡Pi wiW· wewµqvi RviK I weRviK mbv³ Kiæb| 
  CuO + H� → Cu + CO 
 

3| wb‡¤œv³ †hŠMmg~‡ni †K› ª̀xq †gŠ‡ji RviY msL¨v wbY©q Kiæb| 
  HNO�, 			H�S�O5,			K�CrO�,				KClO� 

  H�SO�,				ZnSO�, 			Na�Cr�O5,K�[Fe(CN)�] 
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cv‡VvËi g~j¨vqb-4.4 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| wb‡Pi †KvbwU RviY wµqv bq? 
 (K) Aw·‡Rb ms‡hvM  (L) Aw·‡Rb AcmviY 
 (M)  nvB‡Wªv‡Rb AcmviY   (N) †K¬vwib ms‡hvM 

2| wb‡¤œv³ ¸‡jvi †Kvb&wUweRviK? 
 (K)			O� (L) 		MnO�  (M)  		X� (N) HI  
 

3| wb‡Pi wewµqv‡Z weRvwiZ †gŠj †KvbwU? 
 			CuO + C → Cu + CO 

 (K)	Cu (L)	C  (M)  O  (N)  CO 
4| HClO� †hŠ‡M Cl Gi RviY msL¨v KZ? 

 (K) +2 (L) 5+  (M)  +7  (N) 0 
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 RviY-weRvi‡Yi AvaywbK gZev` 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• B‡jKUªbxq gZev‡`i Av‡jv‡K RviY I weRviY wewµqv e¨vL¨v Ki‡Z cvi‡eb| 

• Aa©-wewµqv m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 
• Avqb-B‡jKUªb c×wZ‡Z RviY-weRviY wewµqvi mgxKi‡Yi mgZvKiY Ki‡Z cvi‡eb| 

 

 
gyL¨ kã Aa©-wewµqv, RviY Aa©-wewµqv, weRviY Aa©-wewµqv | 

 

B‡jKUª‡bi ’̄vbvšÍi RviY-weRviY wewµqvi cÖavb we‡eP¨ welq| ZvB RviY I weRvi‡Yi B‡jKUªbxq 
gZev` AwaK MÖnY‡hvM¨ Ges AvaywbK gZev` wn‡m‡e cÖwZwôZ| B‡jKUªbxq gZev‡`i Av‡jv‡K RviY 

I weRviY wewµqvi e¨vL¨v cÖ̀ vb, mgxKi‡Yi mgZvKiY, RviY msL¨v wbY©q cÖf…wZ mnRZi n‡q‡Q| B‡jKUªbxq 
gZev‡`i Av‡jv‡K RviY, weRviY I Avbylw½K wel‡q wb‡P Av‡jvPbv Kiv n‡jv : 
 

RviY : †h wewµqvq †Kvb cigvYy ev Avqb n‡Z B‡jKUª‡bi Acmvib N‡U d‡j mswkøó cigvYy ev Avq‡bi abvZ¥K 
Avavbe„w× cvq A_ev FYvZ¥K Avavb  n«vm cvq Zv‡K RviY e‡j| 

‡hgb- Na→NaL + e 

  Fe�L→Fe�L + 	e 

  2Cl!→Cl� + 	2e 

weRviY: †h wewµqvi †Kvb cigvby ev Avqb B‡jKUªb MÖnY K‡i d‡j mswkøó cigvYy ev Avq‡bi FYvZ¥K Avavb e„w× 
A_ev abvZ¥K Avavb n«vm cvq Zv‡K weRviY e‡j|  

 

†hgb, Cl� + 2e	→ 2	Cl! 

  Fe�L + 	e→ Fe�L 

  Cu�L + 2e→ Cu 

B‡jKUªbxq gZev‡`i Av‡jv‡K RviK I weRviK: GKwU wewµqvq †h c`v_© B‡jKUªb `vb K‡i Zv‡K weRviK e‡j| 
Aci c‡ÿ †Kvb wewµqvq †h c`v_© B‡jKUªb MÖnY K‡i Zv‡K RviK e‡j| 
 

D`vniY :	Mg	→ 	Mg�L + 	2e G‡ÿ‡Î Mg weRviK 

  Cl� + 2e	→ 2Cl! G‡ÿ‡Î Cl� RviK 

‡hvM K‡i, Mg + Cl�→Mg�L + 2Cl!→MgCl� 

mvaviYfv‡e, avZe †gŠj †hgb-Na, K, Mg, Al cÖf…wZ Ges Avm& †hŠMmg~n B‡jKUªb `vZv ZvB Giv weRviK| 
Aci w`‡K AavZz †hgb-O, F, Cl, Br cÖf…wZ Ges BK& †hŠMmg~n B‡jKUªb MÖnxZv, ZvB Giv RviK| 
 

cvV-4.5 
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RviY I weRviY GKwU hyMcr cÖwµqv-B‡jKUªbxq gZev‡`i Av‡jv‡K e¨vL¨v : B‡jKUªbxq gZev` Abymv‡i †Kvb 
c`v_© KZ©„K B‡jKUªb Z¨vM Kiv‡K RviY Ges B‡jKUªb MÖnY Kiv‡K weRviY e‡j| Avevi †h c`v_© B‡jKUªb MÖnY 
K‡i Zv‡K RviK Ges †h c`v_© B‡jKUªb Z¨vM K‡i Zv‡K weRviK e‡j| myZivs weRviK B‡jKUªb Z¨vM Ki‡j 
RviK †m B‡jKUªb MÖnY K‡i Ges cÖwµqv ỳÕwU GKB mv‡_ msNwUZ nq| †h‡nZz B‡jKUªb Z¨vM RviY Ges 
B‡jKUªb MÖnY weRviY, ZvB RviY I weRviY GKB mv‡_ N‡U| A_©vr RviY I weRviYnj B‡jKUªb Av`vb-
cÖ̀ vbKvix †Kvb wewµqvi ỳwU Ask| 
 

D`vniY : †mvwWqvg I †K¬vwi‡bi wewµqvq †mvwWqvg †K¬vivBW Drcbœ nq| Zv wb¤œiƒ‡c †`Lv‡bv n‡jv :- 
RviY wewµqv :  2Na	→ 2NaL + 	2e 

weRviY wewµqv :  Cl� + 2e	→ 2Cl! 

RviY-weRviY wewµqv : 2Na + Cl�→2NaL + 2Cl! 

     = 2NaCl 

AZGe †`Lv hvq †h, RviY I weRviY wµqv hyMcr N‡U| 

Aa©-wewµqv : ‡h †Kvb RviY-weRviY wewµqv ỳwU As‡k wef³| Giƒc wewµqvi cÖwZwU Ask‡K Aa©-wewµqv e‡j| 
Aa©-wewµqv ỳÕcÖKvi| h_v - (K) RviY Aa©-wewµqv (L) weRviY Aa©-wewµqv| 
 

RviYAa©-wewµqv : †Kvb RviY-weRviY wewµqvi †h As‡k B‡jKUªb cÖ̀ vb N‡U A_©vr RviY N‡U, Zv‡K RviY Aa©-
wewµqv e‡j| 

 

D`vniY : Zn + Cu�L→Zn�L + Cu 

G wewµqvq Zn ỳwU B‡jKUªbZ¨vM K‡i w`‡q Zn�L G cwiYZ nq| myZivs G †ÿ‡Î RviY Aa©-wewµqvwU n‡jv : 

Zn→ Zn�L + 2e 

weRvib Aa©-wewµqv : †Kvb RviY-weRviY wewµqvi †h As‡k B‡jKUªb M„nxZ nq A_©vr weRviY N‡U, Zv‡K weRviY 
Aa©-wewµqv e‡j| 
 

D`vniY : Zn + Cu�L→Zn�L + Cu 

G wewµqvq Cu�L ỳwU B‡jKUªb MÖnY K‡i Cu cigvby‡Z cwiYZ nq| myZivs G †ÿ‡Î weRviYAa©-wewµqv n‡jv: 

Cu�L + 	2e→ Cu 
Avqb-B‡jKUªb c×wZ‡Z RviY-weRviY wewµqvi mgxKi‡Yi mgZvKiY : Rjxq ª̀e‡Y msNwUZ RviY-weRviY 
wewµqvi mgxKi‡Yi mgZvKi‡Y Avqb-B‡jKUªb c×wZ‡K wb¤œiƒ‡c e¨vL¨v Kiv hvq - 
 

1| RviK I weRviK wPwýZ K‡i Rvi‡Ki Rb¨ weRviY Aa©-wewµqv I weRvi‡Ki Rb¨ RviY Aa©-wewµqv wjL‡Z nq| 
2| wb¤œewY©Z Dcv‡q ỳÕwU Aa©-wewµqvi mgZv Ki‡Z nq|  
     K) H I O Qvov Ab¨ cigvYy msL¨vi mgZv mvab ; 
     L) RviY I weRviY Aa©-wewµqvq cÖ‡qvRbxq msL¨K B‡jKUªb eR©b I MÖnY D‡jøL Kiv ; 
     M) Rvi‡K O cigvby _vK‡j Zv‡K cvwb‡Z cwiYZ Ki‡Z cÖ‡qvRbxq msL¨K H+ †hvM Kiv| 
3| weRvi‡Ki `vbK…Z B‡jKUªb = Rvi‡Ki M„nxZ B‡jKUªb| G Rb¨ cÖwZwU Aa©-wewµqv‡K Dchy³ msL¨v Øviv ¸Y 

K‡i B‡jKUªb msL¨vi mgZv Avbqb Ki‡Z nq| 
4| mgZvcÖvß ỳÕwU Aa©-wewµqv‡K †hvM Ki‡Z nq| 
5| cÖ‡qvRbxq wecixZ Avqb mieivn K‡i mgxKiY c~Y© Ki‡Z nq| 
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KwZcq RviY-weRviY wewµqvi mgxKi‡bi mgZvKiY  
D`vniY-1 : †dwiK †K¬vivBW I †÷bvm †K¬vivB‡Wi wewµqv| 
GLv‡b, †dwiK †K¬vivBW (FeCl�) RviK Ges †÷bvm †K¬vivBW (SnCl�) weRviK| 
RviYAa©-wewµqv : Sn�L→Sn�L + 2e……………………… . . . (i) 

weRviY Aa©-wewµqv : ^Fe�L + e	→ Fe�L_ × 2	.............................(ii) 

              ‡hvM K‡i 2Fe�L + Sn�L→Sn�L + 2Fe�L................(iii) 

mgxKib (iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU nq ; 
2FeCl� + SnCl�→SnCl� + 2	FeCl� 

 

D`vniY-2 : †divm †K¬vivB‡Wi mv‡_ †K¬vwi‡bi wewµqv| 
GLv‡b, †divm †K¬vivBW (FeCl�) weRviK I †K¬vwib(Cl�)RviK| 
 

RviY Aa©-wewµqv : ^Fe�L→Fe�L + e_ × 2..................(i) 

weRviY Aa©-wewµqv : Cl� + 2e	→ 2Cl!	. . . . . . . . . . . . … . . . (ii)			 

‡hvM K‡i     2Fe�L + Cl�→2Fe�L + 2Cl!.......(iii) 

mgxiKY (iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxiKYwU nj - 
2FeCl� + Cl�→2FeCl� 

 

D`vniY-3: A¤øxq KMnO� ª̀e‡Yi mv‡_ †divm je‡Yi wewµqv| 
G wewµqvq A¤øxq ª̀e‡YKMnO� n‡Z Drcbœ MnO�

!  RviK I Fe�L  weRviK wn‡m‡e wµqv K‡i| 

RviYAa©-wewµqv : ^Fe�L→Fe�L + e_ × 5..............................................(ii) 

weRviY Aa©-wewµqv : MnO�
! + 8HL + 5e→Mn�L + 4H�O	..........................(ii) 

‡hvM K‡i  5Fe�L +	MnO�
! + 8HL→5Fe�L +Mn�L + 4H�O. . . . . (iii) 

H�SO� ª̀e‡Yi Dcw ’̄wZ‡Z mgxKiY (iii)	Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU 
nq- 

5FeSO� + KMnO� + 4H�SO�→
5

2
	Fe�(SO�)� +MnSO� + 4H�O+

1

2
	K�SO� 

ev, 10FeSO� + 2KMnO� + 8H�SO�→5Fe�(SO�)� + 	2MnSO� + 8H�O+ K�SO� 
 

 

 

D`vniY-4: jNy H�SO� ª̀e‡Y KMnO� Gi mv‡_ H�S Gi wewµqv| 

G wewµqvq  KMnO� ª̀eY n‡Z Drcbœ  MnO�
!  RviK Ges H�S n‡Z Drcbœ S�! weRviK wn‡m‡e wµqv K‡i| 

RviY Aa©-wewµqv: ^S�!→S+ 	2e_ × 5........................................................(i) 

weRviY Aa©-wewµqv : MnO�
! + 8HL + 5e→Mn�L + 4H�O_ × 2	....................(ii) 

      ‡hvM K‡i 2MnO�
! + 5S�! + 	16HL→	2Mn�L + 5S + 8H�O. . . . . . . (iii)	 

jNy H�SO� ª̀e‡Yi Dcw ’̄wZ‡Z mgxKiY (iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z 

mgxKiYwU nq ; 2KMnO� + 5H�S + 3H�SO�→2MnSO� + K�SO� + 5S + 8H�O 
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D`vniY-5 : A¤øxq KMnO� Gi mv‡_ H�C�O� Gi wewµqv| 

G wewµqvq ª̀e‡Y  KMnO� n‡Z Drcbœ MnO�
! RviK Ges  H�C�O� n‡Z Drcbœ  C�O�

�! weRviK wn‡m‡e KvR 
K‡i|  
 

RviYAa©-wewµqv   :  	^C�O�
�!→2CO� + 2e_ × 5.....................................................................(	ii) 

weRviY Aa©-wewµqv : ^MnO�
! + 8HL + 5e→Mn�L + 4H�O	_ × 2...........................................(	ii) 

‡hvM K‡i,    2	MnO�
! + 5C�O�

�! + 		16HL→	2Mn�L + 10	CO� + 8H�O	...................(iii) 

H�SO� ª̀e‡Yi Dcw¯’wZ‡Z mgxKiY (iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU 

nj: 2KMnO� + 5H�C�O� + 3H�SO�→K�SO� + 2MnSO� + 10CO� + 8H�O 

 

D`vniY-6 : A¤øxq 2KMnO� Gi mv‡_ H�O� Gi wewµqv| 
G wewµqvq ª̀e‡Y KMnO� n‡Z Drcbœ MnO�

!	RviK Ges H�O� n‡Z Drcbœ O�
�!weRviK wn‡m‡e KvR K‡i| 

RviY Aa©-wewµqv : ^O�
�!→O� + 2e	_ × 5...................................................................(i) 

weRviY Aa©-wewµqv: ^MnO�
! + 8HL + 5e→Mn�L + 4H�O	_ × 2...............................(ii) 

‡hvM K‡i,  2	MnO�
! + 5O�

�! + 		16HL→	2	Mn�L + 8H�O + 5O�...............(iii) 

H�SO� ª̀e‡bi Dcw ’̄wZ‡Z mgxKiY(iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU 

nj    2KMnO� + 5H�O� + 3H�SO�→K�SO� + 2	MnSO� + 8	H�O + 5	O� 
 

D`vniY-7: A¤øxq K�Cr�O5 Gi mv‡_ FeSO� Gi wewµqv| 
G wewµqvq ª̀e‡Y K�Cr�O5 n‡Z Drcbœ Cr�O5

�! RviK I FeSO� n‡Z Drcbœ Fe�L weRviK wn‡m‡e KvR K‡i| 

RviYAa©-wewµqv : ^Fe�L→Fe�L 	+ 	e_ × 6............................................................(i) 

weRviY Aa©-wewµqv : Cr�O5
�! + 14HL + 6e→ 2Cr�L + 	7H�O_	...............................(ii) 

‡hvM K‡i, 6Fe�L + Cr�O5
�! + 14HL→	6Fe�L + 2Cr�L + 7H�O.........(iii) 

H�SO� Gi Dcw ’̄wZ‡Z mgxKiY(iii)	Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU nj: 

K�Cr�O5 + 6FeSO� + 7H�SO�→K�SO� + Cr�(SO�)� + 3Fe�(SO�)� + 7H�O 
 
 

D`vniY-8 :  A¤øxq ª̀e‡Y		K�Cr�O5 Gi mv‡_ H�O� Gi wewµqv| 

G wewµqvq ª̀e‡Y K�Cr�O5 n‡Z Drcbœ Cr�O5
�! RviK I H�O� n‡Z Drcbœ O�

�! weRviK wn‡m‡e wµqv K‡i| 

RviYAa©-wewµqv : ^O�
�!→O� + 2e_ × 3…………………………… . . ……… (i) 

weRviY Aa©-wewµqv : 	Cr�O5
�! + 14HL + 6e→ 2Cr�L + 		7H�O……………… . . (ii) 

  ‡hvM K‡i,									Cr�O5
�! + 3O�

�! + 	14HL→2Cr�L + 3O� + 7H�	O……… . (iii) 

H�SO� Gi Dcw ’̄wZ‡Z mgxKiY (iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU nq: 
		K�Cr�O5 + 3H�O� + 4H�SO�→K�SO� + Cr�(SO�)� + 7H�O + 3O� 
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D`vniY-9: H�SO� ª̀e‡Y K�Cr�O5 Gi mv‡_ K1 Gi wewµqv| 

G wewµqvq ª̀e‡YK�Cr�O5 n‡Z Drcbœ Cr�O5
�!RviK I KIn‡Z Drcbœ I-weRviK wn‡m‡e KvR K‡i| 

RviYAa©-wewµqv : ^2I! →I� + 2e_ × 3………………………………………(i) 

weRviY Aa©-wewµqv : Cr�O5
�! + 14HL + 6e→ 	2Cr�L + 		7H�O………… . . . . (ii) 

‡hvM K‡i,								Cr�O5
�! + 6I! +	14HL→2Cr�L + 3I� + 7H�	O…… . . (iii) 

H�SO� Gi Dcw ’̄wZ‡Z mgxKiY(iii) Gi Dfq cv‡k¦© cÖ‡qvRbxq Avqb †hvM Ki‡j cÖvß mgZvK…Z mgxKiYwU nj- 
K�Cr�O5 + 6KI + 7H�SO�→4K�SO� + Cr�(SO�)� + 3I� + 7H�O 

 

 

 
mvi-ms‡ÿc  

RviY : †Kvb cigvby ev Avqb n‡Z B‡jKUª‡bi AcmviY‡K RviY e‡j| Rvi‡Yi d‡j RvwiZ †gŠ‡ji abvZ¥K 
Avavb e„w× cvq Ges FYvZ¥K Avav‡bi n«vm N‡U| 
 

weRviY : †Kvb cigvby ev Avqb KZ…©K B‡j±ªb MÖnY Kiv‡K weRviY e‡j| weRvi‡Yi d‡j weRvwiZ †gŠ‡ji 
abvZ¥K Avavb n«vm cvq Ges FYvZ¥K Avav‡bi e„w× N‡U| 
 

Aa©-wewµqv : †h †Kvb RviY-weRviY wewµqv ỳwU As‡k msNwUZ nq| Giƒc cÖwZwU Ask‡K c„_Kfv‡e Aa©-wewµqv 
e‡j| Aa©-wewµqv ỳB cÖKvi| h_v- 
  K) RviY Aa©-wewµqv I  (L) weRviY Aa©-wewµqv| 
RviK I weRviK : AvaywbK gZev‡`i Av‡jv‡K RviK n‡jv B‡jKUªb MÖnxZv Ges weRviK n‡jv B‡jKUªb `vZv| 

 
wkÿv_©xi KvR  

1| Dchy³ D`vniYmn AvaywbK gZev‡`i Av‡jv‡K e¨vL¨v Kiæb †h, RviY I weRviY GKwU hyMcr NUbv| 
2| Fe�L RviK I weRviK Dfq wn‡m‡e wµqv K‡i B‡jKUªbxq gZev‡`i Av‡jv‡K e¨vL¨v Kiæb| 
3| Aa©-wewµqv wK? wb‡¤œi wiW· wewµqv mg~‡ni Aa©-wewµqv¸‡jv wPwýZ Kiæb| 
 i)		2FeCl� + SnCl� → SnCl� + 2FeCl� 

 ii)		2FeCl� + Cl� → 2FeCl� 

 iii)		2KMnO� + 5H�S + 3H�SO� → 2MnSO� + K�SO� + 5S + 8H�O 

 iv)		K�Cr�O5 + 3H�O� + 4H�SO� → K�SO� + Cr�(SO�)� + 7H�O+ 3O� 

 v)		Zn + CuSO� → ZnSO� + Cu 
 

4| wb‡¤œi wiW· wewµqvi mgxKi‡Yi mgZv mvab Kiæb| 
 i) jNy mvjwdDwiK GwmW `ªe‡Y cUvwmqvg cvig¨v½v‡b‡Ui mv‡_ †divm mvj‡d‡Ui wewµqv| 
 ii) A¤øxq cUvwmqvg cvig¨v½v‡b‡Ui mv‡_ A·vwjK Gwm‡Wi wewµqv| 
 iii) jNy HClGwm‡Wi Dcw ’̄wZ‡Z cUvwmqvg WvB‡µv‡g‡Ui mv‡_ cUvwmqvg Av‡qvWvB‡Wi wewµqv| 
 iv) ‡mvwWqvg _v‡qvmvj‡d‡Ui mv‡_ Av‡qvwW‡bi wewµqv| 
 v) A¤øxq ª̀e‡Y cUvwmqvg WvB‡µv‡g‡Ui mv‡_ nvB‡Wªv‡Rb cviA·vB‡Wi wewµqv| 
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cv‡VvËi g~j¨vqb-4.5 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| wb‡Pi mgxKi‡Y cÖ̀ wk©Z wewµqvi Rb¨ †Kvb DËiwU mwVK bq? 
 2KMnO� + 5H�C�O� + 3H�SO� → K�SO� + 2MnSO� + 10CO� + 8H�O 

 (K) KL I  SO�
�! `k©K Avqb    (L) Mn weRvwiZ †gŠj 

 (M) KMnO�Gi g¨v½vwbR Avqb 5 wU B‡j±ªb Z¨vM K‡i (N) H�C�O� weRviK 

2| ‡KvbwU RviK ? 
 (K)Fe  (L)	Cl!  (M) HL  (N)	C  

3| wb‡Pi †KvbwUi RviY gvb k~b¨? 
 K) MnO�

!  (L)	Fe�L (M) CO� (N)	OH! 

4| wb‡Pi †Kvb wewµqvwUi Aa©-wewµqv †bB| 
 (K) HCl + NaOH → NaCl + H�O  (L)		Mg + Cl� → MgCl�  
 (M) Zn + H�SO� → ZnSO� + H�  (N)  FeCl� + H�S → FeCl� + HCl + S  
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 RviY-weRviY UvB‡Uªkb 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  
• RviY-weRviY UvB‡Uªk‡bi g~jbxwZ e¨vL¨v Ki‡Z cvi‡eb| 
• cÖgvY ª̀eY, cÖvBgvix ÷¨vÛvW© c`v_©, †m‡KÛvix ÷¨vÛvW© c`v_©, wb‡ ©̀kK I UvB‡Uªkb mswkøó wewfbœ 

welqvejx eY©bv Ki‡Z cvi‡eb| 
• RviY-weRviY UvB‡Uªkb msµvšÍ wewfbœ MvwYwZK mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 
gyL¨ 
kã 

cÖgvY ª̀eY, wb‡ ©̀kK, UvB‡Uªkb, gvwÎK we‡kølY| 
 

ivmvqwbK we‡kølY (Chemical Analysis)  
ivmvqwbK we‡kølY c×wZ cÖavbZ ỳwU †kÖwY‡Z wef³| h_v- 

1| Avw½K ev ¸YMZ we‡kølY (Qualitative analysis) 
2| gvwÎK ev cwigvYMZ we‡kølY (Quantitative analysis) 
 

Avw½K we‡kølY : †Kvb bgybv e ‘̄‡Z wK wK Dcv`vb we`¨gvb, Zv wbY©q Kiv Avw½K we‡køl‡Yi D‡Ïk¨| †hgb- 
ARvbv je‡Yi avivevwnK we‡køl‡Yi gva¨‡g g~jKmg~n kbv³KiY| 

 

gvwÎK we‡kølY : G ai‡Yi we‡kølY c×wZ‡Z bgybv e ‘̄i Dcv`vbmg~‡ni cwigvY wbY©q Kiv nq| gvwÎK we‡kølY 
mvaviYZ ỳÕDcv‡q m¤úbœ Kiv nq| h_v- 

(K) AvqZwbK we‡kølY (Volumetricanalysis)  
(L) IRbwgwZK we‡kølY (Gravimetric analysis)  
 

AvqZwbK we‡kølY (Volumetric analysis) : cÖgvY ª̀e‡Yi KZ AvqZ‡bi mv‡_ ARvbv gvÎvi ª̀e‡Yi KZ AvqZb 
wewµqv K‡i Zv †R‡b ARvbv gvÎvi ª̀eYwUi gvÎv wbY©q Kiv‡K AvqZwbK we‡kølY e‡j| ª̀e‡Yi AvqZb †R‡b gvÎv 
wbY©q Kiv nq e‡j G c×wZi Giƒc bvgKiY| 

 

UvB‡Uªkb (Titration) : UvB‡Uªkb n‡jv AvqZwbK we‡køl‡Yi Kg©c×wZ| Dchy³ wb‡ ©̀k‡Ki Dcw ’̄wZ‡Z cÖgvY 
ª̀e‡Yi KZ AvqZ‡bi mv‡_ wewµqv Ki‡Z ARvbv gvÎvi ª̀e‡Yi KZ AvqZb cÖ‡qvRb nq Zv wbY©q K‡i ARvbv 
gvÎvi ª̀e‡Yi gvÎv wbY©‡qi c×wZ‡K UvB‡Uªkb e‡j|UvB‡Uªkb cÖwµqvq GKwU ey‡i‡U M„nxZ bg~bv ª̀eY‡K cÖgvY ª̀e‡Y 
A_ev cÖgvY ª̀eY‡K bg~Yv ª̀e‡Y wbqwš¿Z Dcv‡q †hvM K‡i wewµqv NUv‡bv nq| wewµqvi mgvwß we› ỳ (end point) wbY©‡qi 
Rb¨ Dchy³ wb‡ ©̀kK e¨envi Kiv nq| 

 

ivmvqwbK wewµqvi cÖK…wZi Dci wfwË K‡i UvB‡Uªkb wewfbœ cÖKvi n‡q _v‡K| h_v- 
1| A¤ø-ÿviK UvB‡Uªkb 
2| RviY-weRviY UvB‡Uªkb 
3| Aa:†ÿcb UvB‡Uªkb BZ¨vw` 
 

cvV-4.6 
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cÖgvY ª̀eY (Standard solution) : †h ª̀e‡Yi NbgvÎv mwVKfv‡e Rvbv _v‡K Zv‡K cÖgvY ª̀eY e‡j| Ab¨ K_vq, 
†h ª̀e‡Y wbw ©̀ó cwigvY ª̀e wbw ©̀ó AvqZb ª̀e‡Y ev wbw ©̀ó cwigvY ª̀ve‡K ª̀exf‚Z _v‡K Zv‡K cÖgvY ª̀eY e‡j| 
mvaviYZ AvqZb gvwÎK we‡køl‡Y †gvjvi ª̀eY ev `kgvsk †gvjvi ª̀eY cÖgvY ª̀eY wnmv‡e e¨eüZ nq| †hgb-
1M		Na�CO� GKwU cÖgvY ª̀eY| KviY G ª̀e‡Yi 1L AvqZ‡b 1†gvj A_©vr 106	g f‡ii Na�CO�		we`¨gvb| 

 

wb‡ ©̀kK (Indicator) : AvqZwbK we‡køl‡Y e¨eüZ †h mKj e ‘̄ wb‡R‡`i eY© cwieZ©‡bi gva¨‡g wewµqvi mgvwß 
we› ỳ (end point) wb‡ ©̀k K‡i Zv‡`i‡K wb‡ ©̀kK e‡j| †hgb-wg_vBj A‡iÄ, wg_vBj †iW, wjUgvm †ccvi 
BZ¨vw`| 

 

RviY-weRviY UvB‡Uªk‡bi g~jbxwZ : †h †Kvb RviY-weRviY wewµqvq weRviK c`v_© hZwU B‡jKUªb Z¨vM K‡i 
RvwiZ nq, RviK c`v_© wVK ZZwU B‡jKUªb MÖnb K‡i weRvwiZ nq| myZivs RviY-weRviY wewµqvq AskMÖnYKvix 
RviK ev weRvi‡Ki †h †Kvb GKwUi cÖgvY ª̀e‡Yi wbw ©̀ó AvqZ‡bi mv‡_ ARvbv gvÎvi Aci ª̀eYwU ax‡i ax‡i 
†hvM K‡i mgvwß we› ỳ‡Z Gi AvqZb wbY©q Kiv nq| G wbYx©Z AvqZb, cÖgvY ª̀e‡Yi NbgvÎv I AvqZb n‡Z 
ARvbv gvÎvi ª̀eYwUi gvÎv wbY©q Kiv hvq| 
 

g‡b Kwi, a	 †gvj RviK A		I b	†gvj weRviK B Gi  g‡a¨ msNwUZ RviY-weRviY wewµqvi mgxKiY wb¤œiƒc : 

a	A + b	B	→ Drcv`............................................ (i) 
 

mgxKiY (i) n‡Z †jLv hvq, 

      ==
N

`
 

ev,  b × A Gi †gvj msL¨v = a×B Gi †gvj msL¨v----------------------(ii) 
Avevi †gvjvwiwUi msÁvbymv‡i, 

    A Gi †gvj msL¨v = Ma × Va………… . . (iii) 

B Gi †gvj msL¨v = Mb × Vb…………..(cd) 
GLv‡b, Ma→ Rvi‡Ki †gvjvi NbgvÎv 

  Va→ RviK ª̀e‡Yi AvqZb 
 Mb→	weRvi‡Ki †gvjvi NbgvÎv 

  Vb→ weRviK ª̀e‡Yi AvqZb 

GLb, mgxKiY (ii), (iii) I (iv) Gi mgšq̂ n‡Z cvIqv hvq,  
  b × Ma × Va = a × Mb × Vb − − − − − (v) 

mgxKiY (v) RviY-weRviY UvB‡Uªk‡bi g~jbxwZ| 

D`vniY : jNy H�SO� wgwkÖZ 15 mL AvqZ‡bi 0.3 M KMnO� ª̀eY Øviv 25 mL AvqZ‡bi H�O� Gi bg~bv‡K 
m¤ú~Y©iƒ‡c RvwiZ Kiv hvq| H bg~bvq H�O� ª̀e‡Yi †gvjvi NbgvÎv KZ ? 
 

mgvavb : mswkøó wiW· wewµqvi AvqwbK mgxKiY wb¤œiƒc : 
RviYAa©-wewµqv  t ^O�

�!→O� + 2e_ × 5 

weRviY Aa©-wewµqv  t ^MnO�
! + 8HL + 5e→Mn�L + 4H�O	_ × 2 

wiW· wewµqv  t 2MnO�
! + 5O�

�! + 8HL→2Mn�L + 5O� + 8H�O 

wiW· wewµqvi mgxKiY g‡Z,				2KMnO� 								≡ 				 5H�O� 
(RviK)  (weRviK) 

AGi †gvj msL¨v 
BGi †gvj msL¨v 
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wiW· UvB‡Uªk‡bi g~jbxwZ Abymv‡i,  GLv‡b, Rvi‡Ki †gvj msL¨v, a = 2 
b ×	Ma×	Va = a × Mb × Vb  Rvi‡Ki ‡gvjvi NbgvÎv, Ma = O. 3	M 

∴ 	Mb =	
`×�e×.e

a×.f
   RviK ª̀e‡Yi AvqZb, Va = 15	mL 

=
%×�.�×�%

�×�%
   weRviK ª̀e‡Yi †gvjvi AvqZb, Vb = 25	mL 

= 0.45	M   weRvi‡Ki †gvj msL¨v, b = 5 

AZGe cÖ̀ Ë 	H�O� ª̀e‡bi wb‡Y©q NbgvÎv 	= 0.45	M	 weRvi‡Ki †gvjvi NbgvÎv,Mb =	? 
   

RviY-weRviY UvB‡Uªk‡bi mvnv‡h¨ ª̀e‡Y KwZcq avZzi cwigvY wbY©q| 

K) cªgvY 	ghijk ª̀eb Øviv †divm Avqi‡bi cwigvY wbY©q  

g~jbxwZ : H�SO� Gi Dcw ’̄wZ‡Z KMnO�Gi mv‡_ †divm Avqi‡Yi wewµqvi AvqwbK mgxKiY wb¤œiƒc- 

RviYAa©-wewµqv  :	^Fe�L→Fe�L + e_ × 5 

weRviY Aa©-wewµqv :	MnO�
! + 8HL + 5e→Mn�L + 4H�O 

wiW· wewµqv   :MnO�
! + 5Fe�L + 8HL→5Fe�L +	Mn�L + 4H�O 

wiW· wewµqvi mgxKiY g‡Z, MnO�
! ≡	5Fe�L 

A_©vr 1 †gvj KMnO� ≡ 5		†gvj Fe�L 

ev,1000 mL 1M KMnO� ª̀eY ≡ 5		†gvj Fe�L = 5 × 55.85	g	Fe�L 

ev, 1 mL 1M KMnO� ª̀eY ≡ %×%%.6%

����
	g		Fe�L = 0.27925	g	Fe2+ 

∴ 		x		mL	y		M		KMnO�	 ª̀eY≡ x × y × 0.27925	g	Fe�L 
 

D`vniY: GKwU †divm mvj‡dU ª̀e‡Yi 25mL AvqZb‡K m¤ú~Y©iƒ‡c RvwiZ Ki‡Z 22.5 mL  0.15 M  KMnO� 

ª̀eY cÖ‡qvRb nq| †divm mvj‡dU ª̀eYwUi cÖwZ wjUv‡i Fe�LGi cwigvY wbY©q Kiæb| 
 

mgvavb: mswkøó wiW· wewµqvi AvqwbK mgxKiY wb¤œiƒc : 
RviYAa©-wewµqv  :	^Fe�L→Fe�L + e_ × 5 

weRviY Aa©-wewµqv  :MnO�
! + 8HL + 5e→ 	Mn�L + 4H�O 

wiW· wewµqv   :MnO�
! + 5Fe�L + 8HL→5Fe�L +	Mn�L + 4H�O 

wiW· wewµqvi mgxKiY g‡Z, 
MnO�

! ≡	5	Fe�L 

A_©vr 1 †gvj KMnO� ≡ 5		†gvj Fe�L = 5 × 55.85	g	Fe�L 

ev, 1000 mL 1M KMnO� ª̀eY≡ 5 × 55.85	g	Fe�L 

ev, 1 mL 1M KMnO� ª̀eY≡
%×%%.6%

����
= 0.27925	g	Fe2+ 
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∴ 22.5	mL	0.15	M	KMnO�  ª̀eY	≡ 22.5 × 0.15 × 0.27925	g	Fe�L = 0.9425	g	Fe�L 

A_©vr  25mL bg~bv ª̀e‡Y Fe�L	_v‡K = 0.9425	g 

∴ 1000	mL	(1L) bg~bv ª̀e‡Y Fe�L_v‡K =
�.4��%×����

�%
= 37.7		g 

AZGe cÖ̀ Ë ª̀e‡Yi cÖwZ wjUvi AvqZ‡b Fe�L Gi cwigvY = 37.7		g 
 

L) gmnomjp ª̀eY Øviv †divm Avqi‡bi cwigvY wbY©q 
 

 

g~jbxwZ : H�SO� Gwm‡Wi Dcw ’̄wZ‡Z K�Cr�O5 ª̀e‡Yi mv‡_ Fe�L wewµqvi AvqwbK mgxKiYwb¤œiƒc t 

RviYAa©-wewµqv  :	^Fe�L→Fe�L + e_ × 6	 

weRviY Aa©-wewµqv  :Cr�O5
�! + 14HL + 6e→ Cr�L + 7H�O 

wiW· wewµqv   :6Fe�L + Cr�O5
�! + 14HL→6Fe�L + Cr�L + 7H�O 

wiW· mgxKiY g‡Z, Cr�O5
�! ≡ 6Fe�L 

A_©vr 1 †gvj K�Cr�O5 			≡ 6		†gvj Fe�L 

ev, 1000 mL 1M K�Cr�O5 ª̀eY≡ 6	‡gvj  Fe�L = 6 × 55.85	g			Fe2+ 

ev, 1 mL 1M K�Cr�O5 ª̀eY											≡
6×55.85

1000
g		Fe�L = 0.3351		g			Fe2+ 

∴ 		x		mL	y		M			K�Cr�O5 ª̀eY      =	x × y × 0.3351	g				Fe�L 
 

D`vniY: 25mL †divm ª̀eY‡K UvB‡Uªkb K‡i m¤ú~Y©iƒ‡c RvwiZ Ki‡Z 10.5	mL	AvqZ‡bi 0.025	M	 
K�Cr�O5  ª̀eY cÖ‡qvRb nq| cÖwZ wjUvi D³ †divm je‡Yi ª̀e‡Y †divm Avqi‡Yi cwigvY wbY©q Kiæb| 
 

mgvavb :mswkøó wiW· wewµqvi AvqwbK mgxKiY wb¤œiƒcÑ 
RviYAa©-wewµqv   :	^Fe�L→Fe�L + e_ × 6	 

weRviY Aa©-wewµqv  : Cr�O5
�! + 14HL + 6e→ 2Cr�L + 7H�O 

wiW· wewµqv   : 6Fe�L + Cr�O5
�! + 14HL→6Fe�L + 2Cr�L + 7H�O	 

wiW· wewµqvi mgxKiY g‡Z, Cr�O5
�! ≡ 6			Fe�L 

A_©vr 1 †gvj K�Cr�O5 ≡ 6		†gvj Fe�L = 6 × 55.85	g	Fe�L 

ev1000	mL		1	M	K�Cr�O5 ≡ 6 × 55.85	g		Fe�L 

ev, 1 mL 1M 		K�Cr�O5 					≡
6×55.85

1000
	g		Fe�L = 0.3351	g	Fe�L 

∴ 10.5	mL	0.025	M	K�Cr�O5 ≡ 10.5 × 0.025 × 0.3351	g	Fe�L = 0.088	g	Fe�L 
 

A_©vr 25mL bg~bv ª̀e‡Y _v‡K = 0.088	g	Fe�L 

∴ 1	L			ev  1000mL bg~bv `ªe‡Y _v‡K =
�.�66×����

�%
g			Fe

2+
= 3.5185	g			Fe

2+ 

AZGe cÖ̀ Ë ‡divm je‡Yi ª̀e‡b cÖwZ wjUv‡i	3.5185	g			Fe�L _v‡K| 
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M) Av‡qv‡WvwgwZK UvB‡Uªkb c×wZ‡Z †mvwWqvg _v‡qvmvj‡dU ª̀eY Øviv Kcv‡ii cwigvY wbY©q  
 

g~jbxwZ t Kcvi (II) Avqb I Av‡qvWvBW Avq‡bi g‡a¨ wiW· wewµqvi mgxKib wb¤œiƒc : 
RviYAa©-wewµqv t  2I!→I� + 2e 

weRviY Aa©-wewµqv t 2Cu�L + 	2e→ 2CuL 

wiW· wewµqv t  2Cu�L + 2I!→2CuL+I�………… . . (i) 

Avevi _v‡qvmvj‡d‡Ui mv‡_ Av‡qvwW‡bi wiW· wewµqvi mgxKiY wb¤œiƒc : 

RviYAa©-wewµqv : 2S�O�
�!→S�O�

�! + 2e 

weRviY Aa©-wewµqv : I� + 2e→ 2I! 

wiW· wewµqv   		2S�O�
�! + I�→S�O�

�! + 2I!………… . . (ii) 

wiW· wewµqv (i) I (ii) n‡Z cvIqv hvq : 

   2Cu�L ≡		 I� 	≡ 	 2S�O�
�! 

ev, S�O�
�! 	≡ 	 Cu�L 

ev, 1	†gvj S�O�
�! ≡ 1	†gvj  Cu�L 

ev, 1000	mL			1	M		Na�S�O� ≡ 63.5	g	Cu�L 

    ∴ 1	mL		1	M		Na�S�O� ≡
63.5	g	

1000
	Cu�L = O. 0635	g		Cu�L 

    ∴ 		x		mL	y		M			Na�S�O� ≡ x × y × 0.0635	g	Cu�L 
 

D`vnib t Kcvi (II) je‡Yi GKwU ª̀e‡Yi 25mL AvqZb‡K m¤ú~Y©iƒ‡c UvB‡UªU Ki‡Z  0.1	M		Na�S�O� ª̀e‡bi 
15.5mL cÖ‡qvRb nq| Kcvi (II) je‡Yi cÖwZ wjUv‡i Kcvi (II) Avq‡bi cwigvY KZ ? 
 

mgvavb t G †ÿ‡Î Av‡qv‡WvwgwZK c×wZ‡Z Kcvi (II) Gi cwigvY wbY©q Kiv nq| 
Cu�LI I! Gi wiW· wewµqvi mgxKiYnj t 
RviY Aa©-wewµqv t 2I!→I� + 2e 

weRviY Aa©-wewµqv t 2Cu�L + 2e→ 2CuL 

wiW· wewµqv  t 2Cu�L + 2I!→2	CuL + I�………… . . (i) 

Avevi S�O�
�! Gi mv‡_I� Gi wiW· wewµqvi mgxKib nj,  

RviYAa©-wewµqv  t  2S�O�
�!→S�O�

�! + 2e 

weRviY Aa©-wewµqv  I� + 2e→ 2I! 

wiW· wewµqv   2S�O�
�! + I�→S�O�

�! + 2I!………… . . (ii) 

wiW· wewµqv mgxKiY (i) I (ii) n‡Z cvIqv hvq t 

2S�O�
�! ≡ 1� ≡ 2Cu�L 
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ev, S�O�
�! ≡ Cu�L 

        A_©vr 1	†gvj Na�S�O� ≡ 1	†gvj Cu�L 

 1000	mL			1	M		Na�S�O� ≡ 63.5	g	Cu�L 

∴ 1	mL		1	M		Na�S�O� ≡ 	63.5	g		Cu�L 

ev, 1000	mL			1	M		Na�S�O� ≡	
63.5		

1000
= 0.0635	g			Cu�L 

∴ 15.5	mL	0.1	M	Na�S�O� ≡ 15.5 × 0.1 × 0.0635	g			Cu�L = 0.0984	g			Cu�L 

A_©vr 25mL bg~bv ª̀e‡Y _v‡K = 0.0984	g	Cu�L 

∴ 1	L ev1000mL bg~bv ª̀e‡Y _v‡K = 
�.�46�×����

�%
= 3.936	g			Cu

2+ 

AZGe cÖ̀ Ë ª̀e‡Y cÖwZ wjUv‡i		Cu�LGi cwigvY = 3.936	g 
 

 

 

 
mvi-ms‡ÿc :  

cÖgvY ª̀eY:Rvbv NbgvÎvi ª̀eY nj cÖgvY ª̀eY|   †hgb t 1	M	Na�CO�  ª̀eY| 
 

cÖvBgvix ÷¨vÛvW© c`v_© : wb‡¤œ ewY©Z ˆewkó¨avix c`v_© cÖvBgvix ÷¨vÛvW© c`v_©- 
(K) weï× Ae ’̄vq cvIqv hvq ; (L) evqyi ms¯ú‡k© AcwiewZ©Z _v‡K ;  
(M) ivmvqwbK wbw³‡Z fi †g‡c ª̀eY cȪ ÍyZ Kiv hvq Ges cȪ ÍZ ª̀e‡Yi NbgvÎv `xN© mgq Acwie©wZZ _v‡K| 
 

‡m‡KÛix ÷¨vÛvW© c`v_© : wb¤œewY©Z ˆewkó¨avix c`v_© †m‡KÛvix ÷¨vÛvW© c`v_©Ñ 
(K) weï× Ae ’̄vq cvIqv hvq bv ;  (L) evqyi ms¯ú‡k© Rjxq ev®ú †kvlY K‡i; (M) ivmvqwbK wbw³‡Z fi †g‡c 
ª̀eY cȪ ‘Z Kiv m¤¢e nq bv Ges cȪ ‘Z ª̀e‡Yi NbgvÎv Aí mg‡qi g‡a¨B ax‡i ax‡i cwie©wZZ nq| 

 

wb‡ ©̀kK : UvB‡Uªkb cÖwµqv e¨eüZ e ‘̄mg~n hviv wb‡R‡`i eY© cwie©Z‡bi gva¨‡g  wewµqvi mgvwß we› ỳ wb‡ ©̀k 
K‡i| Zv‡`i‡K wb‡ ©̀kK e‡j| 
 

UvB‡Uªkb : AvqZwbK we‡køl‡Yi Kg©c×wZ| G c×wZ‡Z †Kvb ARvbv gvÎvi ª̀e‡Yi gvÎv wbY©‡qi Rb¨ D³ ª̀e‡Yi 
KZ AvqZ‡bi mv‡_ cÖgvY ª̀e‡Yi KZ AvqZb wewµqv K‡i Zv wbY©q Kiv nq| 
 

 
wkÿv_©xi KvR  

1| 25	mL	0.5	M			H�O� ª̀eY‡K m¤ú~Y©iƒ‡c RvwiZ Ki‡Z 20	mL		KMnO� ª̀eY cÖ‡qvRb nq| KMnO� ª̀e‡Yi 
†gvjvi NbgvÎv KZ? [DËi: 0.25M]		 

2| 100	mL †divm mvj‡d‡Ui GKwU A¤øxq ª̀eY‡K m¤ú~Y©iƒ‡c UvB‡UªU Ki‡Z 0.1	M		K�Cr�O5 Gi 
50	mLcÖ‡qvRb nq| †divm ª̀e‡Y Avqi‡bi kZKiv cwigvY KZ? [DËi: 1.676%] 

3| Kcvi mvj‡dU ª̀e‡Yi GKwU bgybvi 20	mL AvqZb‡K m¤ú~Y©iƒ‡c UvB‡UªU Ki‡Z 15mL0.1	M †mvwWqvg 
_v‡qvmvj‡dU ª̀e‡Yi cÖ‡qvRb nq| bgybv ª̀e‡Yi cÖwZ wjUv‡i Kcv‡ii cwigvb KZ?  [DËi: 4.7625 g] 



imvqb 2q cÎ 
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cv‡VvËi g~j¨vqb-4.6 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| wb‡Pi †KvbwU cÖgvY `ªeY bq? 
 (K) jNy GwmW ª̀eY (L) 10%		NaCl  ª̀eY 

 (M)   10	ppm Møy‡KvR ª̀eY   (N) 0.1	M Kw÷K †mvWv ª̀eY 

2| †m‡KÛvix ÷¨vÛvW© c`v‡_©i D`vniY n‡jv- 
 (K) K�Cr�O5 (L)  KMnO�   

 (M)Na�CO� (N)  C�H�O� 

3| Av‡qv‡WvwgwZK UvB‡Uªkb Øviv wb‡Pi †Kvb& avZzi gvwÎK we‡kølY Kiv nq? 
 (K) Avqib (L) Kcvi   

 (M) A¨vjywgwbqvg (N) †mvwWqvg 

4| RviY-weRviY UvB‡Uªk‡bi mv‡_ mswkøó bq †Kvb&wU? 
 (K) cÖgvY ª̀eY (L) RviK   

 (M) cÖgkb (N) Aa©-wewµqv 

 

 

P~ovšÍ g~j¨vqb 

m„Rbkxj cÖkœ 
1| GKwU M‡elYv Kv‡Ri Rb¨ 350	mL			0.5	M			HNO� cÖ‡qvRb| j¨ve‡iUix‡Z GKwU †evZ‡j 5	M			HNO� ª̀eY 

Av‡Q| 
(K) †gvjvwiwU Kx ?           
(L) Na�S�O� Gi †Kw› ª̀q cigvby S Gi RviY msL¨v wbY©q Kiæb|      
(M) M‡elYv Kv‡Ri Rb¨ e¨eüZ ª̀eYwU‡K ppm GK‡K cÖKvk Kiæb|      
(N) DÏxc‡Ki j¨ve‡iUixi ª̀eYwU‡K wKfv‡e M‡elYv Kv‡Ri Rb¨ e¨envi Dc‡hvMx Kiv hv‡e- we‡kølY Kiæb| 

2| 1.4	g f‡ii GK UzKiv †jvnv‡K jNy H�SO�G ª̀exf~Z K‡i cÖvß ª̀eY‡K UvB‡Uªkb Ki‡Z 0.5	M			K�Cr�O5	 
ª̀e‡Yi 20	mL cÖ‡qvRb nq| 

 

     (K) wb‡ ©̀kK Kx ?           
     (L) Fe�L RviK I weRviK Dfqiƒ‡c wµqv K‡i e¨vL¨v Kiæb|      
     (M)  DÏxc‡K DwjøwLZ RviY-weRviY wewµqvwU Avqb B‡jKUªb c×wZ‡Z mgZvweavb Kiæb|   
     (N) DÏxc‡Ki †jvnvi UzKivwU m¤ú~Y© weï× wKbv Zv we‡kølY Kiæb|  
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DËigvjv 

 
cv‡VvËi g~j¨vqb 4.1 t 1| N 2| L 3| N 4| M 
cv‡VvËi g~j¨vqb 4.2 t 1|N 2|K 3|K 4|N 
cv‡VvËi g~j¨vqb 4.3t 1|N, 2|M 3|N 4|M 
cv‡VvËi g~j¨vqb 4.4t 1|L 2|N 3|K 4|M 
cv‡VvËi g~j¨vqb 4.5t 1|M 2|M 3|M 4|K 
cv‡VvËi g~j¨vqb 4.6t 1|K 2|L 3|L 4|M   


