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ivmvqwbK wn‡me 
Chemical Calcualtion 

f‚wgKv 

ivmvqwbK MYbv g~jZ ivmvqwbK †hŠM m¤úwK©Z MYbv| imvqb kv‡ ¿̄ ivmvqwbK †hŠM‡K cÖZxK (Symbol) 
ev ms‡KZ Gi mvnv‡h¨ cÖKvk Kiv nq| ivmvqwbK †hŠM cÖKv‡ki Rb¨ ms‡KZ ev cÖZxK wPý¸wj‡K ỳBwU 
†kªYx‡Z fvM Kiv nq| h_v (1) ’̄yj ms‡KZ Ges (2) AvYweK ms‡KZ| GB BDwb‡U †hŠ‡Mi ’̄yj ms‡KZ I 
AvYweK ms‡K‡Zi wfwË‡Z ivmvqwbK †hŠM m¤úwK©Z welq wb‡q Av‡jvPbv Kiv n‡e| 
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cvV 1 ¯’~j ms‡KZ I AvYweK ms‡KZ 

 

f‚wgKv 

ivmvqwbK MYbv m¤úwK©Z welqwU‡K PviwU cv‡V Dc ’̄vcb Kiv n‡q‡Q| cvV-1 G ivmvqwbK MYbvi g~j 
wfwË h_v- †hŠ‡Mi g~j ms‡KZ I AvYweK ms‡KZ wb‡q Av‡jvPbv Kiv nj| 

D‡Ïk¨ 
● ’̄yj ms‡KZ I AvYweK ms‡KZ msÁvwqZ Kiv hv‡e| 

● AvYweK ms‡K‡Zi Zvrch© eY©bv Kiv hv‡e| 

● ’̄~j ms‡KZ I AvYweK ms‡K‡Zi cv_©K¨ Kiv hv‡e| 
 

4.1.1 ’̄~j ms‡KZ (Empirical Formulae): †h ms‡KZ AYy‡Z eZ©gvb wewfbœ †gŠ‡ji cigvYyi mij 
AbycvZ cÖKvk K‡i Zv‡K ’̄~j ms‡KZ e‡j| 

D`vniY¯̂iƒc, nvB‡Wªv‡Rb cviA·vBW (H
2
 O
2
 )-Gi AYy‡Z ỳwU nvB‡Wªv‡Rb cigvYy I ỳwU Aw·‡Rb 

cigvYy Av‡Q Ges cigvYy¸‡jvi msL¨vi AbycvZ n‡”Q 1t1| myZivs nvB‡Wªv‡Rb cviA·vB‡Wi ’̄~j ms‡KZ 
HO| Abyiƒcfv‡e †ebwRb I GwmwUwj‡bi ’̄yj ms‡KZ CH| 

c`v‡_©i AYy‡Z wewfbœ †gŠ‡ji kZKiv cwigvY I Zv‡`i cvigvYweK fi †_‡K ’̄~j ms‡KZ MYbv Kiv nq| 
 

4.1.2: ¯’~j ms‡KZ wbY©‡qi wbqg 

wb¤œwjwLZ wbqg¸‡jv AbymiY K‡i ’̄~j ms‡KZ wbY©q Kiv nq| 

(1) cÖ_‡g cÖwZwU †gŠ‡ji kZKiv cwigvY †hvM K‡i †`Lv nq †hvMdj 100 ev Zvi Lye KvQvKvwQ  nq 
wK bv| Giƒc n‡j g‡b Kiv nq AYy‡Z Avi Ab¨ †gŠj bvB| wKšÍz †hvMdj 100 n‡Z h‡_ó Kg n‡j †hŠMwU 
†h mKj cigvYy wb‡q MwVZ Zv‡`i †hwUi D‡jøL Kiv nq bvB we‡qvMdj‡K ZviB kZKiv nvi aiv nq| 

(2) cÖwZwU †gŠ‡ji kZKiv cwigvY‡K wbR wbR cvigvYweK fi w`‡q fvM K‡i †hŠMw ’̄Z  †gŠjmg~‡ni 
cigvYy¸‡jvi Av‡cw¶K AbycvZ †ei Kiv nq| 

(3) Av‡cw¶K AbycvZwU‡K A‡c¶vK…Z mij Kivi Rb¨ ¶z ª̀Zg msL¨vwU w`‡q cÖ‡Z¨K msL¨v‡K fvM 
Kiv nq| Gfv‡e cÖvß fvMdjB wfbœ wfbœ †gŠ‡ji cigvYy¸‡jvi msL¨v wb‡ ©̀k K‡i| †h‡nZz †Kvb †hŠ‡MB 
cigvYy fMœvsk _vK‡Z cv‡i bv, Kv‡RB cigvYy¸‡jvi msL¨v‡K c~Y© msL¨vq cwiYZ Kiv Rb¨ Zv‡`i 
cÖ‡Z¨K‡KB †Kvb myweavRbK msL¨v (mvaviYZ ¶z ª̀Zg msL¨v) w`‡q fvM Kiv nq| cigvYyi GB c~Y© msL¨vB 
n‡jv †hŠ‡Mi ’̄~j ms‡K‡Zi †gŠjmg~‡ni wbR wbR cigvYy msL¨v| 
 

D`vniY-1: GKwU ˆRe †hŠ‡M  6.67% H Ges 53.33% O Av‡Q| †hŠMwUi ’̄~j ms‡KZ wbY©q Kiæb| 

mgvavb t †hŠMwUi AYy‡Z nvB‡Wªv‡Rb I Aw·‡Rb †gŠ‡ji kZKiv cwigvY = (6.67+53.33) = 60 

∴ †hŠMwU‡Z Kve©‡bi kZKiv cwigvY = (100-60) = 40 
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†gŠj kZKiv cwigvY cvigvYweK fi Øviv fvMK…Z 
†gŠjmg~‡ni AbycvZ 

¶z ª̀Zg msL¨v w`‡q fvM 
Kivi ci cÖvß AbycvZ 

’̄~j ms‡KZ 

C 

H 

O 

40 

6.67 

53.33 

40÷12 =3.33 

6.67÷1=6.67 

53.33÷16 =3.33 

3.33÷3.33=1 

6.67÷3.33=2 

3.33÷3.33=1 

 

CH
2
 O 

 

D`vniY-2: wb‡P D‡jøwLZ kZKiv mshyw³ n‡Z †hŠwMK c`v_©wUi ’̄~j ms‡KZ wbY©q Kviæb| 
 Mg = 21.52, O = 50.45, P = 27.93 
 

mgvavb: †gŠj¸‡jvi kZKiv cwigv‡Yi †hvMdj = 21.62+50.45+27.93=100 

†gŠj kZKiv fi †gŠjmg~‡ni AbycvZ Abycv‡Zi ¶z ª̀Zg msL¨v w`‡q 
fvM Kivi ci cÖvß AbycvZ 

c~Y© msL¨vi AbycvZ 

Mg 

 

O 

 

P 

21.62 

 

50.45 

 

27.93 

21.62

24
  = 0.9 

50.45

16
  = 3.15 

27.93

31
  = 0.9 

0.9

0.9
  = 1.0 

3.15

0.9
  = 3.5 

0.9

0.9
  = 1.0 

2 

 

7 

 

2 

 

†hŠMwU‡Z †gŠj¸‡jvi AbycvZ nj Mg:P:O = 2:2:7 

AZGe †hŠMwUi ’̄~j ms‡KZ n‡e Mg
2
 P
2
 O
7
  

 
4.1.3: AvYweK ms‡KZ (Molecular formula) 

†Kvb †hŠ‡Mi AYy‡Z Dcw ’̄Z Dcv`vb †gŠjmg~‡ni cigvYyi cÖK…Z msL¨v mn Dc ’̄vcbv‡K AvYweK ms‡KZ 
e‡j| 
†hgb, nvB‡Wªv‡Rb cviA·vB‡Wi GKwU AYy‡Z ỳwU nvB‡Wªv‡Rb cigvYy I ỳwU Aw·‡Rb cigvYy Av‡Q| 
myZivs nvB‡Wªv‡Rb cviA·vB‡Wi AvYweK ms‡KZ H

2
 O
2
  n‡e| 

AvYweK ms‡KZ ’̄~j ms‡K‡Zi mij ¸wYZK| ’̄~j ms‡KZ hw` CH nq, Z‡e AvYweK ms‡KZ CH, C2H2, 

C3H3, C4H4, C5H5, C6H6 BZ¨vw` n‡Z cv‡i| AvYweK fi Rvbv _vK‡j g~j ms‡KZ †_‡K AvYweK 
ms‡KZ †ei Kiv hvq| 
e Í̄zi AvYweK fi‡K ’̄yj ms‡KZ Abymv‡i e Í̄zwUi fi Øviv fvM K‡i †h msL¨v cvIqv hvq Zv e Í̄zwU‡Z 
eZ©gvb †gŠjmg~‡ni cigvYyi msL¨vi cwigvY wb‡ ©̀k K‡i| †m Abyhvqx AvYweK ms‡KZ wjL‡Z nq| †hgb 
†ebwR‡bi AvYweK fi 78| ’̄yj ms‡KZ Abymv‡i fi 13| myZivs †ebwRb eZ©gvb Kve©b I nvB‡Wªv‡Rb 
cigvYyi msL¨v 76÷13=6. AZGe †ebwR‡bi ’̄yj ms‡KZ CH n‡jI AvYweK ms‡KZ C6H6| 
 

4.1.4: AvYweK ms‡K‡Zi Zvrch© 
AvYweK ms‡K‡Zi Avw½K Ges gvwÎK Dfq cÖKv‡ii Zvrch© i‡q‡Q| GKwU c`v‡_©i AvYweK ms‡KZ 
wb¤œwjwLZ  A_© cÖKvk K‡i- 
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(1) GwU GKwU wbw ©̀ó c`v_© 
(2) c`v‡_©i GKwU AYy| 
(3) c`v_©wU‡Z wK wK †gŠj Av‡Q| 
(4) cÖwZwU †gŠ‡ji KZ¸‡jv cigvYy wb‡q c`v_©wUi AYy MwVZ|  
(5) cÖwZwU †gŠ‡ji cvigvYweK fi (atomic weight) Gi Av‡cw¶‡K c`v_©wUi AvYweK fi (Molecular 

weight)| 
(6) c`v_©wUi AvYweK f‡i Dcv`vb †gŠj¸‡jvi wbR¯̂ fi| 

D`vniY¯̂iƒc Lv`¨ je‡Yi AvYweK ms‡KZ NaCl; Gi Øviv eySvq 

(1) GwU GKwU wbw ©̀ó c`v_©, †mvwWqvg †K¬vivBW, (2) GwU †mvwWqvg †K¬vivB‡Wi GKwU AYy| (3) GwU 
†mvwWqvg I †K¬vwib †gŠj Øviv MwVZ| (4) †mvwWqvg †K¬vivB‡Wi GKwU AYy‡Z GKwU †mvwWqvg cigvYy I 
GKwU †K¬vwib cigvYy Av‡Q| (5) †mvwWqvg †K¬vivB‡Wi AvYweK fi nj †mvwWqvg I †K¬vwi‡bi cvigvYweK 
f‡ii mgwó| †mvwWqvg I †K¬vwi‡bi cvigvYweK fi h_vµ‡g 23 I 35.5| myZivs †mvwWqvg †K¬vivB‡Wi 
AvYweK fi = 23+35.5 = 58.5| (6) 58.5 fvM †mvwWqvg †K¬vivB‡Wi g‡a¨ 23 fvM †mvwWqvg I 35.5 
fvM †K¬vwib Av‡Q| 

4.1.5| ¯’~j ms‡KZ I AvYweK ms‡K‡Zi g‡a¨ cv_©K¨ 

’̄~j ms‡KZ AvYweK ms‡KZ 
1| ’̄~j ms‡KZ †hŠ‡Mi AYy‡Z eZ©gvb cÖwZwU 
†gŠ‡ji cigvYyi msL¨vi AbycvZ eySvq, cÖK…Z 
msL¨v eySvq bv| 

1| AvYweK ms‡KZ me©`vB †hŠ‡Mi Aew ’̄Z cÖwZwU 
†gŠ‡ji cigvYy¸‡jvi cÖK…Z msL¨v I AbycvZ eySvq| 
 

2| ’̄~j ms‡KZ KL†bv KL‡bv AvYweK ms‡K‡Zi 
mgvb nq| 

2| AvYweK ms‡KZ me©`vB ’̄~j ms‡K‡Zi mgvb ev 
Zvi mij ¸wYZ‡Ki mgvb nq| 

3| †hŠ‡Mi ’̄~j ms‡KZ wbY©‡qi Rb¨ ïay Gi AYy ’̄ 
cÖwZwU †gŠ‡ji cigvYy¸‡jvi kZKiv wn‡me RvbvB 
h‡_ó, AvYweK fi Rvbvi cÖ‡qvRb †bB| 

3| †hŠ‡Mi AvYweK ms‡KZ wbY©‡qi ’̄~j ms‡KZ I 
AvYweK fi Aek¨B Rvbv cÖ‡qvRb| 

4| ’̄~j ms‡KZ ïay †hŠ‡Mi †¶‡Î n‡Z cv‡i| 4| AvYweK ms‡KZ †hŠM I †gŠj Df‡qi †¶‡Î 
n‡q _v‡K| 

5| GKvwaK †hŠ‡Mi Rb¨ GKB ’̄~j ms‡KZ n‡Z 
cv‡i| 

5| mgvbyZvi †¶Î Qvov me©`v wfbœ †hŠ‡Mi AvYweK 
ms‡KZ wfbœ n‡q _v‡K| 

4.1.6: AvYweK ms‡KZ MYbvi wbqg 
(1) †gŠ‡ji kZKiv cwigvY I cvigvYweK f‡ii mvnv‡h¨ †hŠ‡Mi ’̄~j ms‡KZ wbY©q Kiv nq| 
(2) ’̄~j ms‡KZ Abyhvqx fi (X) I †hŠ‡Mi AvYweK f‡ii (M) Gi m¤úK© wb‡P †`Lyb 
 M = nX †_‡K 
 n -Gi gvb †ei K‡i †hŠMwUi AvYweK ms‡KZ wbY©q Kiv nq| 

D`vniY-1| GKwU †hŠ‡M 82.66% Kve©b, 17.34% nvB‡Wªv‡Rb Av‡Q Ges †hŠMwUi AvYweK fi 54 n‡j 
Gi AvYweK ms‡KZ wbY©q Kiæb| 
mgvavb: †hŠ‡M †gŠj¸‡jvi kZKiv cwigv‡bi †hvMdj = (82.66+17.34)=100%, myZivs G‡Z Z…Zxq 
†Kvb †gŠj bvB| 



imvqb 

BDwbU Pvi   c„ôv ◗ 85 

†gŠj kZKiv cwigvY cvigvYweK fi Øviv 
fvMK…Z dj 

¶z ª̀Zg cvigvYweK 
AbycvZ 

c~Y© msL¨vi 
AbycvZ 

C 82.66 
82.66

12
  = 6.88 

6.88

6.88
  = 1 2 

H 17.34 
17.34

1
  = 17.34 

17.34

6.88
  = 2.5 5 

 myZivs †hŠMwUi ’̄~j ms‡KZ = C
2
 H
5
  

 cÖkœ Abymv‡i †hŠMwUi AvbweK fi = 54 
 ∴ (C

2
 H
5
) n = 54 

 ev, (12 × 2 + 1 × 5) n = 54   ∴ n = 2 
AZGe †hŠMwUi AvYweK ms‡KZ nj (C2H5)2

  = C
4
 H
10
 | 

 

D`vniYÑ 2| GKwU AvYweK †hŠ‡Mi kZKiv mshyw³ nj: S = 24.24%, N = 21.21%, H = 6.06% Ges 
Aewkó Aw·‡Rb| †hŠMwUi ’̄~j ms‡KZ wbY©q Kiæb| †hŠMwUi ’̄~j ms‡KZ I AvYweK ms‡KZ Awfbœ| Gi 
cvwbi ª̀eY‡K HNO

3
  w`‡q A¤øxq K‡i BaCl

2
 ª̀eY †hŠM Ki‡ji mv`v Aa:†¶c c‡o| G †hŠMwUi 

AvYweK ms‡KZ wK? 

mgvavb: †hŠMwU‡Z Aw·‡R‡bi cwigvY = [100-(24.24+21.21+6.06)]% = 48.49% 

†gŠj kZKiv fi kZKiv nvi ÷ cigvYy fi Abycv‡Zi ¶z ª̀Zg msL¨v w`‡q fvM 
Kivi ci cÖvß msL¨v 

S 24.24 
24.24

32
  = 0.75 

0.75

0.75
  = 1 

N 21.2 
21.21

14
  = 1.5 

1.5

0.75
  = 2 

H 6.06 
6.06

1
  = 6.06 

6.06

0.75
  = 8 

O 48.49 
48.49

16
  = 3.03 

3.03

0.75
  = 4 

AZGe, †hŠMwUi ’̄~j I AvbweK ms‡KZ = N
2
 S
1
 H
8
 O
4
  

ms‡KZ †_‡K Abym„Z †hŠMwU‡Z SO2−
4
  Avqb Av‡Q Ges †hŠ‡Mi Aci Avqb NH

+
4  n‡e| 

∴ †hŠMwUi AvYweK ms‡KZ (NH
4
)
2
SO

4 

 

mvims‡ÿc 
● †Kvb †hŠ‡Mi ’̄~j ms‡KZ Rvbv _vK‡j ej‡Z cviv hvq †h H †hŠ‡M cigvYy¸‡jv wK Abycv‡Z Dcw ’̄Z 

Av‡Q| Avi AvYweK ms‡KZ †_‡K †hŠMw ’̄Z cigvYy¸‡jvi cÖK…Z msL¨v eySv hvq| ’̄~j ms‡KZ ïay gvÎ 
†hŠ‡Mi †¶‡Î, wKšÍz AvYweK ms‡KZ †hŠM I †gŠj Df‡qi †¶‡ÎB cÖ‡hvR¨| 
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cv‡VvËi g~j¨vqb 
 

eûwbe©vPbx cÖkœ 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| ’̄~j ms‡KZ †_‡K Rvbv hvq †hŠMw ’̄Z †gŠ‡ji cigvYyi 
 (K) cÖK…Z msL¨v (L) mij AbycvZ 
 (M) cÖK…Z msL¨v I mij AbycvZ DfqB (N) G‡`i †KvbwUB bq| 
2| AvYweK ms‡KZ †_‡K Rvbv hvq †hŠMw ’̄Z †gŠ‡ji cigvYyi 
 (K) cÖK…Z msL¨v (L) mij AbycvZ 
 (M) MvVwbK ms‡KZ (N) G‡`i †KvbwU bq| 
3| wb‡Pi †KvbwUi AvYweK fi 35? 
 (K) HCl, (L) NH

4
 OH, (M) PH

3
 (N)  Na

2
 CO

3
  

4| ’̄~j ms‡K‡Zi A_© †KvbwU? 
 (K) AYy‡Z cigvYyi msL¨v (L) AYy‡Z wewfbœ cigvYyi msL¨v 
 (M) GKwU †gŠ‡ji cigvYyi me©wb¤œ msL¨v (N) G‡`i †KvbwUB bq|    
5| dmdwiK Gwm‡Wi AvYweK ms‡KZ nj- 
 (K) H

3
 PO

3
  (L) H

3
 PO

2
  

 (M) HPO
4
  (N) H

3
 PO

4
  

 

iPbvg~jK cÖkœ 
1| ’̄~j ms‡KZ ej‡Z wK eySvq e¨vL¨v Kiæb| 
2| AvYweK ms‡KZ ej‡Z wK eySvq e¨vL¨v Kiæb| 
3| ’̄~j ms‡KZ MYbvi wbqg¸‡jv wjLyb| 
4| AvYweK ms‡KZ MYbvi wbqg¸‡jv eY©bv Kiæb| 
5| D`vniYmn AvYweK ms‡K‡Zi Zvrch© eY©bv Kiæb| 
6| ’̄~j ms‡KZ I AvYweK ms‡K‡Zi g‡a¨ cuvPwU cv_©K¨ D‡jøL Kiæb| 
 

MvwYwZK mgm¨v 
1| GKwU A‰Re Gwm‡Wi g‡a¨ nvB‡Wªv‡Rb = 1.6%; bvB‡Uªv‡Rb = 22.23% Ges Aw·‡Rb = 76.16% 

Av‡Q| GwmWwUi mij ms‡KZ wn‡me Kiæb| D: [HNO
3
] 

2| GKwU e Í̄z‡Z 40% Kve©b, 6.6% nvB‡Wªv‡Rb Ges 53.4% Aw·‡Rb Av‡Q| Gi AvYweK fi 180 n‡j 
Gi AvYweK ms‡KZ wn‡me Kiæb| D: [C

6
H
12
O
6
] 

3| Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb ms‡hv‡M MwVZ GKwU †hŠ‡M 42.10% Kve©b I 6.43% nvB‡Wªv‡Rb 
Av‡Q| Gi AvYweK fi 342 n‡j †hŠMwUi AvYweK ms‡KZ wbY©q Kiæb| D: [C

12
H
22
O
11
] 
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cvV 2 A¨v‡fvMv‡Wªv msL¨v I †gv‡ji aviYv: 
 Avogadro Number & Concept of Mole 

 
f‚wgKv 

GKB ZvcgvÎv I Pv‡c mgvb AvqZ‡bi me M¨v‡m mgvb msL¨K AYy _v‡K| G‡K A¨v‡fvMv‡Wªv nvBc‡_wmm 
e‡j| AYyi msL¨vi aviYv †_‡K wewfbœ ai‡bi ivmvqwbK wewµqvi gvwÎK wn‡me Kiv hvq| Z ỳcwi †gv‡ji 
aviYv ivmvqwbK MYbv‡K mnRZi K‡i‡Q| AvqZb we‡køl‡Y wewfbœ c`v‡_©i cÖgvY ª̀eY cÖ Í̄zwZ‡Z †gv‡ji 
aviYv mnvqK f‚wgKv cvjb K‡i| GB cv‡V A¨v‡WvMv‡Wªv nvBc‡_wmm, A¨v‡WvMv‡Wªv msL¨v, †gŠ‡ji aviYv 
Ges Gme m¤úwK©Z ivmvqwbK MYbv wb‡q Av‡jvPbv Kiv n‡e| 

   
D‡Ïk¨ 

G cvV †k‡l 

● A¨v‡fvMv‡Wªv msL¨v e¨vL¨v Kiv hv‡e 
● †gv‡ji msÁv eY©bv Kiv hv‡e 
● A¨v‡fvMv‡Wªv msL¨vi cÖ‡qvM eY©bv Kiv hv‡e 
● †gŠ‡ji ¸iæZ¡ e¨vL¨v Kiv hv‡e| 
 
4.2.1: A¨v‡fvMv‡Wªv msL¨v 

A¨v‡fvMv‡Wªvi m~Î Abymv‡i GKB ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi AvqZb mgvb Ges GKB ZvcgvÎv 
I Pv‡c mgvb AvqZ‡bi mKj M¨v‡m mgvb msL¨K AYy _v‡K| AZGe mKj M¨v‡mi 1 †gv‡j mgvb msL¨K 
AYy Av‡Q| †hgb 2 MÖvg nvB‡Wªv‡R‡b hZ msL¨K AYy Av‡Q, 32 MÖvg Aw·‡Rb ev 44 MÖvg Kve©b WvB 
A·vB‡WI ZZ msL¨KB AYy _v‡K| A¨v‡fvMv‡Wªv m~‡Îi G wm×všÍ KwVb ev Zij c`v‡_©i †¶‡ÎI cÖ‡hvR¨| 
GB msL¨v‡K A¨v‡fvMv‡Wªv msL¨v ev A¨v‡fvMv‡Wªv aªæeK e‡j| G‡K N Øviv mywPZ Kiv nq| N Gi gvb = 
6.023×1023| 

myZivs, †Kvb e Í̄z‡Z Zvi 6.023×1023 wU AYy _vK‡j G e Í̄zi cwigvY n‡e GK †gvj| GK †gvj Na-G 

6.023×1023  msL¨K Na cigvYy Av‡Q| Gi fi n‡e Na-Gi cvigvYweK fi ev 22.99 MÖvg| Gfv‡e GK 
†gvj Aw·‡Rb = 32 MÖvg Ges 32.0 MÖvg Aw·‡R‡b AYyi msL¨vI 6.023×1023| 

M¨v‡mi †¶‡Î cÖgvY Pv‡c I ZvcgvÎvq GK †gv‡ji AvqZb 22.414 wjUvi (L) ev 22.414 †Wwm.wg3| 

Av‡fvMv‡Wªv msL¨vi mvnv‡h¨ †h †Kvb †gŠwjK ev †hŠwMK c`v‡_©i h_vµ‡g GKwU cigvYy I GKwU AYyi fi 
wbY©q Kiv hvq| 

†hŠwMK c`v‡_©i GKwU AYyi fi = 
D³ c`v‡_©i GK †gv‡ji fi

A¨v‡fvMv‡Wªv msL¨v   

Ges †gŠ‡ji c`v‡_©i GKwU cigvYyi fi = 
D³ c`v‡_©i GK †gv‡ji fi

A¨v‡fvMv‡Wªv msL¨v   
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4.2.2: MvwYwZK mgvavb 

D`vniY-1| Aw·‡R‡bi AvYweK fi n‡Z GKwU AYyi fi wbY©q Kiæb| 

mgvavb: Aw·‡R‡bi MÖvg AvYweK fi = 32 MÖvg| 

∴ 1wU Aw·‡Rb AYyi fi  = 
32

6.022×1023
  MÖvg 

 = 5.32×10-23  MÖvg| 

D`vniY-2| cÖgvY ZvcgvÎv I Pv‡c 2 MÖvg wg‡_b M¨v‡m KZwU AYy _vK‡e? 

mgvavb: wg‡_b (CH4) Gi AvYweK fi  = 12+1×4 = 16 

AZGe 16 MÖvg wg‡_b M¨v‡m AYy Av‡Q  =  6.032×1023  wU 

∴ 2 MÖvg wg‡_b M¨v‡m AYyi msL¨v  =  
6.023×1023×2

16
  wU 

   = 7.527 × 1022 wU 

DËi : cÖgvY ZvcgvÎv I Pv‡c 2.0 MÖvg wg‡_b M¨v‡m 7.527 wU AYy _vK‡e| 
 

4.2.3: †gv‡ji ¸iæZ¡ 
imvqb kv‡ ¿̄ †gv‡ji e¨vcK e¨envi cÖPwjZ| ivmvqwbK wewµqvq Dcv`vb¸‡jv Zv‡`i †gv‡ji mij 
Abycv‡Z wewµqv K‡i Ges Ask MÖnYKvix c`v‡_©i †gv‡ji msL¨vi mv‡_ Drcbœ c`v‡_©i †gv‡ji msL¨vi 
GKwU mij AbycvZ me©`vB eRvq _v‡K| †mRb¨, ivmvqwbK MYbvi eû‡¶‡Î †gv‡ji e¨envi Ki‡j Zv‡`i 
mgvavb mnRmva¨ nq| GQvov, c`v‡_©i eû †fŠZag© c`v_© KwYKvi msL¨vi Dci wbf©ikxj| G me a‡g©i 
mwVK ch©v‡jvPbvq †gvj m¤úwK©Z Áv‡bi cÖ‡qvRb nq| †gv‡ji aviYv n‡ZB wewfbœ e Í̄z-KwYKvi cÖK…Z fi 
MYbv Kiv hvq| 
 

4.2.4. MvwYwZK mgvavb 
D`vniY-1| 3.00 †gvj cvwb‡Z KZ MÖvg cvwb Av‡Q  wn‡me Kiæb| 
mgvavb: cvwbi MÖvg AvYweK fi 18 MÖvg| 
∴ 18 MÖvg cvwb‡Z nq 1 †gvj cvwb 

AZGe 3.00 †gvj cvwb‡Z nq 3 ×18 = 54 MÖvg cvwb| 
DËi : 3.00 †gvj cvwb‡Z 54 MÖvg cvwb Av‡Q| 
 

D`vniY-2| GK MÖvg mvjwdDwiK Gwm‡W KqwU AYy Av‡Q? 
mgvavb: GK †gvj mvjwdDwiK GwmW (H

2
 SO

4
 ) 

 = (1×2+32×1+16×4) = 98 MÖvg 

∴ GK MÖvg mvjwdDwiK Gwm‡W H
2
 SO

4
  AYyi msL¨v = 

6.02×1023

98
  

 = 61.45×1020 wU| 

DËi: GK MÖvg mvjwdDwiK Gwm‡W 61.45×1020 wU AYy Av‡Q| 
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mvims‡ÿc 
● GKB ZvcgvÎvq I Pv‡c mgvb AvqZ‡bi me M¨v‡m mgvb msL¨K AYy _v‡K| A¨‡fvMv‡Wªv msL¨vi ev 

aªæe‡Ki gvb = 6.02×1023 | cÖgvY ZvcgvÎv I Pv‡c 1.0 †gvj M¨v‡mi cwigvY = 22.414 wjUvi| 

1.0 †gvj cwigvY mKj c`v_© N (A¨v‡WvMv‡Wªv msL¨v) msL¨K ev 6.02×1023  wU KYv _v‡K| 

 
 
cv‡VvËi g~j¨vqb 
 

eûwbe©vPbx cÖkœ 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| A¨v‡fvMv‡Wªv msL¨vi gvb KZ? 

 (K) 6.023×1023  (L) 6.032×1023  

 (M) 63.43×1023  (N) 3.062×1023  

2| 6.023×1023  wU Aw·‡Rb AYyi fi MÖv‡g KZ n‡e? 
 (K) 16 MÖvg (L) 4 MÖvg 
 (M) 32 MÖvg (N) G ¸‡jvi GKwUI bq| 

3| A¨v‡fvMv‡Wªvi m~Î c`v‡_©i †Kvb Ae ’̄vi Rb¨ cÖ‡hvR¨ 
 (K) KwVb (L) Zij 
 (M) M¨vmxq (N) G wZb Ae ’̄vi †¶‡ÎB 

 

iPbvg~jK cÖkœ 

1| A¨v‡fvMv‡Wªv msL¨v ej‡Z wK eySvq- e¨vL¨v Kiæb | 
2| A¨v‡fvMv‡Wªv msL¨vi mv‡_ †gv‡ji AvqZ‡bi †Kvb m¤úK© _vK‡j Zv e¨vL¨v Kiæb| 
3| †gvj m¤ú‡K© msw¶ß aviYv w`b| 
4| imvqb kv‡ ¿̄ †gv‡ji ¸iæZ¡ e¨vL¨v Kiæb| 
5| †gv‡ji msÁv w`b| Gi mv‡_ A¨v‡fvMv‡Wªv msL¨vi †Kvb m¤úK© Av‡Q wK? 

 

MvwYwZK mgm¨v 

1| GKwU †mvwWqvg cigvYy fi wn‡me Kiæb (Na = 23)|  
2| cÖgvY ZvcgvÎv I Pv‡c GK wg.wg. Aw·‡Rb M¨v‡m Aw·‡R‡bi KqwU AYy _v‡K?  

3| 4.00×10-3  †gvj Møy‡Kv‡R KZ cigvYy Kve©b Av‡Q? 

4| cÖgvY Ae ’̄vq 1.0 †W.wg3  evZv‡m Aw·‡R‡bi AvqZb 21.0% n‡j G‡Z KZ †gvj Aw·‡Rb Av‡Q? 

5| cÖgvY Ae ’̄vq 1.2 †Wwg3  AvqZ‡bi Aw·‡Rb M¨v‡mi fi wn‡me Kiæb | 
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cvV 3 ivmvqwbK mgxKiY I AvqZb 
Chemical Equation and Volume 

 

f‚wgKv 

imvqb kv‡ ¿̄i †K› ª̀ we› ỳ ivmvqwbK wewµqv| ivmvqwbK wewµqvq GKwU e Í̄z Ab¨ †Kvb e Í̄zi ms‡M GKwU 
mywbw ©̀ó Abycv‡Z AskMÖnY K‡i| G AbycvZ mg~n KL‡bv f‡i, KL‡bv AvqZ‡b, KL‡bv †gvj msL¨vq 
cÖKvk Kiv nq| G cv‡V GKwU wbw ©̀ó cwigvY (fi, AvqZb A_ev †gvj) e Í̄zi ms‡M Aci GKwU e Í̄z 
wewµqv K‡i wK cwigvY Drcv` Drcbœ Ki‡e BZ¨vw` welq wb‡q Av‡jvPbvi ci GZ`msµvšÍ wKQy MvwYwZK 
mgm¨v mgvavb Kiv n‡e| 
 
D‡Ïk¨ 
● ivmvqwbK mgxKiY e¨envi K‡i fi Ges AvqZb m¤úK©xZ MYbv Kiv 
● GKwU wbw`ó cwigvY †Kvb e Í̄zi mv‡_ Aci †Kvb e Í̄zi KZ cwigvY Ask MÖnY Ki‡e Zv Rvbv hv‡e| 
 
4.3.1: ivmvqwbK mgxKiY 
cÖZxK, ms‡KZ ev wP‡ýi mvnv‡h¨ GKwU ivmvqwbK wewµqv‡K ms‡¶‡c cÖKvk Kivi c×wZ‡K ivmvqwbK 
mgxKiY ejv nq| Ab¨fv‡e, ivmvqwbK wewµqvi cÖZxwK cÖKvk‡K ivmvqwbK mgxKiY e‡j| A_©vr GKwU 
wewµqvi wewµqK I Drcv‡`i g‡a¨ m¤úK© cÖKv‡ki mnRZg Dcvq n‡jv ivmvqwbK mgxKiY| 
 
4.3.2: fi msµvšÍ MYbv 
†Kvb ivmvqwbK wewµqvi mwVK ivmvqwbK mgxKi‡Yi mvnv‡h¨ wewµqvq AskMÖnYKvix wewµqK ª̀‡e¨i fi 
n‡Z Drcbœ ª̀‡e¨i fi wbY©q Kiv hvq ev †Kvb wbw ©̀ó cwigvY ª̀e¨ Drcbœ Ki‡Z wK cwigvY wewµq‡Ki 
cÖ‡qvRb n‡e Zv wbY©q Kiv hvq| G ai‡bi ivmvqwbK MYbvi †¶‡Î wewµqK ª̀e¨ ev Drcbœ ª̀‡e¨i 
Av‡cw¶K fi Zv‡`i AvYweK fi mgwb¦Z Ávb n‡Z Rvbv hvq| D`vniY ¯̂iƒc Kve©b evZv‡m m¤ú~Y©fv‡e 
cy‡o Kve©b WvB A·vBW Drcbœ K‡i| G wewµqvwU‡K ivmvqwbK mgxKi‡Yi mvnv‡h¨ wb¤œiƒ‡c cÖKvk Kiv 
hvq- 

C(s)        +    O
2
(g) = CO

2
(g)  

12 fvM f‡ii Kve©b + 32  fvM f‡ii Aw·‡Rb = 44  fvM f‡ii Kve©b WvB-A·vBW 
 

GLv‡b †`Lv hvq, 12 fvM f‡ii Kve©b 32 fvM f‡ii Aw·‡R‡bi mv‡_ wewµqv K‡i 44 fvM f‡ii Kve©b 
WvB-A·vBW Drcbœ K‡i| GB fi¸‡jv Av‡cw¶K Kv‡RB G‡`i‡K MÖvg, wK‡jvMÖvg cÖf…wZ †h †Kvb GK‡K 
cÖKvk Kiv hvq| 
 
4.3.3: MvwYwZK mgvavb 
D`vniY-1| 5 MÖvg Aw·‡Rb ˆZwi Ki‡Z wK cwigvY cUvwmqvg †K¬v‡iU (KClO

3
)-Gi cÖ‡qvRb n‡e? 

 [K = 39.10 I Cl = 35.55] 
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mgvavb: KClO3 †_‡K Aw·‡Rb ˆZixi wewµqvwU wb¤œiƒc: 

 2KClO
3
                   = 2KCl     +  3O

2
 

 2(39.1+35.5+3×16) 3(2×16) = 96.0 

 = 245.2 

AZGe 96.0 MÖvg Aw·‡Rb ˆZix Ki‡Z KClO3 Gi cÖ‡qvRb n‡e 245.2 MÖvg| 

∴ 5 MÖvg Aw·‡Rb ˆZix Ki‡Z KClO
3
  Gi cÖ‡qvRb = 

245.2×5
96

  = 12.8 MÖvg 

D`vniY-2| 10 MÖvg gv‡e©j (CaCO
3
)-†K D”P Zv‡c we‡qvwRZ Ki‡j KZ MÖvg Pyb ev KzBKjvBg (CaO) 

cvIqv hv‡e? [Ca = 40] 

mgvavb: 
CaCO

3
 =  CaO        + CO

2
 

40+12+3×16 = 100     40+16=56  

AZGe 100 MÖvg gv‡e©j †_‡K Pyb (CaO) cvIqv hv‡e 56.0 MÖvg 

∴ 10 MÖvg gv‡e©j †_‡K CaO cvIqv hv‡e  
56×10
100

  MÖvg ev 5.6 MÖvg| 

 
4.3.4 : fi I AvqZb msµvšÍ MYbv 
Avgiv Rvwb †h, ivmvqwbK mgxKi‡Yi AvqZb gvwÎK (volumetric) I figvwÎK (gravimetric) GB Dfq 
cÖKv‡ii Zvrch© Av‡Q| D`vniY ¯̂iæc 

H
2                   

+     Cl
2
              =   2HCl 

22.4 wjUvi 22.4 wjUvi 2×22.4 (meB cÖgvY Ae ’̄vq) 
1 AvqZb 
2 fvM fi 

1 AvqZb 
71 fvM fi 

2 AvqZb 
73 fvM fi 

(1) AvqZbgvwÎK wnmve Abymv‡i 22.4 dm3  nvB‡Wªv‡Rb 22.4 dm3  †K¬vwi‡bi mv‡_ wewµqv K‡i 

(2×22.4) dm3  ev 44.8 dm3  HCl M¨vm Drcbœ K‡i (cÖgvY Ae ’̄vq)| 

(2) figvwÎK wnmve Abymv‡i 2 fvM f‡ii nvB‡Wªv‡Rb 71 fvM f‡ii †K¬vwi‡bi mv‡_ wewµqv K‡i 73 
fvM f‡ii HCl M¨vm Drcbœ K‡i| 

(3) Avevi, hy³fv‡e AvqZbgvwÎK I figvwÎK wnmve Abymv‡i, 2 MÖvg nvB‡Wªv‡Rb 71 MÖvg †K¬vwi‡bi 

mv‡_ wewµqv K‡i (2×22.4) dm3  ev 44.8 dm3  HCl M¨vm Drcbœ K‡i (cÖgvY Ae ’̄vq)| 

(4) 22.4 dm
3
  nvB‡Wªv‡Rb 22.4 dm3  †K¬vwi‡bi (cÖgvY Ae ’̄vq) mv‡_ wewµqv K‡i 73 MÖvg HCl Drcbœ 

K‡i| 

GLv‡b D‡jøL¨ †h- 
(K) ivmvqwbK wewµqv cÖKvkK mgxKiYwU ï×fv‡e wjL‡Z n‡e| 
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(L) cÖgvY ZvcgvÎv I Pv‡c 1 †gvj †h †Kvb M¨v‡mi AvqZb 22.4 dm3  ev 22.4 wjUvi 

(M) GB AvqZbgvwÎK MYbv ïaygvÎ M¨v‡mi Rb¨ cÖ‡hvR¨ wKšÍz KwVb ev Zij c`v‡_©i †¶‡Î 
cÖ‡hvR¨ n‡e bv| 

(N) cÖgvY ZvcgvÎv I Pv‡c 1dm3  nvB‡Wªv‡R‡bi fi  1.008×2 ÷ 22.4 = 0.09 MÖvg| 

 
D`vniY-1| 5 MÖvg cUvwmqvg †K¬v‡iU (KClO

3
 )-‡K m¤ú~Y©iƒ‡c we‡qvwRZ Ki‡j cÖgvY ZvcgvÎv I Pv‡c 

KZ dm3  Aw·‡Rb cvIqv hv‡e? [K = 39 ] 
mgvavb: 

2KClO
3
  = 2KCl + 3O

2
  

2(39+35.5+3∞16) 

= 245 

=   3×22.4dm3 = 67.2 dm3  

(cÖgvY Ae ’̄vq) 

myZivs 245 MÖvg KClO3 †K m¤ú~Y©iƒ‡c we‡qvwRZ Ki‡j cÖgvY ZvcgvÎv I Pv‡c Aw·‡Rb cvIqv hv‡e 
67.2 dm3 

∴ 5.0 MÖvg KClO3 †K we‡qvwRZ K‡i cÖgvY ZvcgvÎv I Pv‡c = 
67.2×5

245
  = 1.37 dm3 Aw·‡Rb 

cvIqv hv‡e| 

DËi : 5.0 MÖvg KClO3 †K we‡qvwRZ K‡i cÖgvY ZvcgvÎv I Pv‡c 1.37dm3 Aw·‡Rb cvIqv hv‡e| 
 

D`vniY: 2| cÖgvY ZvcgvÎv I Pv‡c 2.2 dm3 M¨v‡mi fi 6 MÖvg| 270 †m ZvcgvÎvq I 86.84 k Pa Pv‡c 

H M¨v‡mi 500 cm3  Gi fi KZ n‡e? 

mgvavb: g‡b Kwi 270 †m. ZvcgvÎvq I 86.84 k Pa Pv‡c 500 cm3
 M¨v‡mi AvqZb cÖgvY ZvcgvÎvq 

V
1
cm

3
  n‡e|   

Avgiv Rvwb,  
P
1
V
1

T
1

   = 

P
2
V
2

T
2

  

∴  V1 = 

P
2
V
2

T
2

  × 
T
1

P
1
  

∴ V
1
  = 

86.84 k Pa × 500 cm
3
 × 27

101.325 k Pa × (273+27)  = 389.95cm
3 

GLv‡b- 

P1 = 101.325 k Pa (cÖgvY Pvc) 

V1 = ? 

T1 = 273K (cÖgvY ZvcgvÎv) 

P2 = 86.84 k Pa 

T2 = 27+273 = 300K 

GLb 2.2 dm3 A_©vr 2.2×1000 cm3
 M¨v‡mi fi 6 MÖvg 

∴  389.95 cm3 M¨v‡mi fi  = 
6×389.95
2.2×1000

 MÖvg = 1.0635 MÖvg 

DËi : 1.0635 MÖvg| 
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4.3.5| AvqZb msµvšÍ MYbv 
H
2
(g)  +          Cl

2
(g)  = 2HCl(g) 

2 MÖvg 

22.4 wjUvi 

(cÖgvY Ae ’̄vq) 

        2×35.5 MÖvg 

        22.4 wjUvi 

    (cÖgvY Ae ’̄vq) 

 2(1+35.5) MÖvg 

2×22.4 wjUvi 

(cÖgvY Ae ’̄vq) 

Dc‡ii mgxKiY n‡Z †`Lv hvq hvq, 1.0 †gvj nvB‡Wªv‡Rb 1.0 †gvj †K¬vwi‡bi mv‡_ hy³ n‡q 2 †gvj 
nvB‡Wªv‡Rb †K¬vivBW M¨vm Drcbœ K‡i, A_ev 22.4 wjUvi nvB‡Wªv‡Rb 22.4 wjUvi †K¬vwi‡bi mv‡_ hy³ n‡q 
(2×22.4) wjUvi nvB‡Wªv‡Rb †K¬vivBW M¨vm Drcbœ K‡i (me M¨vm cÖgvY ZvcgvÎv I Pv‡c cwiwgZ)|  

ivmvqwbK wewµqvq Ask MÖnYKvix M¨vmmg~‡ni AvqZb Zzjbv Kivi Rb¨ Zv‡`i cÖK…Z AvqZb Rvbvi 
cÖ‡qvRb c‡o bv, ïay Zv‡`i AvqZwbK m¤ú‡K©i cÖ‡qvRb| G D‡Ï‡k¨ me M¨v‡mi †gvjvi AvqZb‡K 1.0 
AvqZb aiv nq| D‡jøL¨ †h 1.0 AvqZb me©`vB cÖgvY ZvcgvÎv I Pv‡c 22.4 wjUvi eySvq| Kv‡RB Dc‡ii 
mgxKiYwU eySvq- 

 1 AvqZb H
2
   +  1 AvqZb Cl

2
   =   2 AvqZb HCl 

 

4.3.6 MYbvi cÖYvjx 

ivmvqwbK wewµqv cÖKvkK mgxKiYwU ï× K‡i wjLyb Ges M¨v‡mi AvqZb MYbvi mgq g‡b ivLv cÖ‡qvRb 
†h- 

(K) cÖgvY ZvcgvÎvq I Pv‡c 1 †gvj †h †Kvb M¨v‡mi AvqZb 22.4 wjUvi/†Wwm.wg3 

(L) ivmvqwbK wewµqvq M¨v‡mi AvqZb Zzjbv Kivi †¶‡Î †h †Kvb M¨v‡mi †gvjvi AvqZb‡K 1 AvqZb 
aiv nq| Ab¨ †¶‡Î Gi cÖK…Z AvqZb 22.4 wjUvi (cÖgvY ZvcgvÎvq I Pv‡c) aiv nq| 

(M) M¨vmxq wewµqvi †¶‡Î mgxKiY me©`vB cÖgvY ZvcgvÎv I Pv‡c msNwUZ wewµqv cÖKvk K‡i| 

 
4.3.7: MvwYwZK mgvavb 

D`vniY-1: cÖgvY ZvcgvÎv I Pv‡c 20mL Aw·‡Rb 75mL nvB‡Wªv‡R‡bi mv‡_ wgwk‡q we‡õviY NUv‡bv 
nj| †Kvb M¨vm Aewkó _vK‡j Zvi AvqZb KZ? 

mgvavb: 
2H

2
(g)   + O

2
(g)   =  2H

2
 O (l) 

2 AvqZb 1 AvqZb  cvwb 
 

GB mgxKiY n‡Z Avgiv cvB- 
1 mL Aw·‡Rb 2 mL nvB‡Wªv‡R‡bi mv‡_ hy³ nq| 

∴ 20 mL  Aw·‡Rb 2×20 = 40 mL nvB‡Wªv‡R‡bi mv‡_ hy³ nq| 
myZivs Aewkó nvB‡Wªv‡R‡bi cwigvY = 75-40 = 35 mL 
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mvims‡ÿc 
● ivmvqwbK wewµqvi cÖZxwK cÖKvk‡K ivmvqwbK mgxKiY e‡j| mwVK ivmvqwbK mgxKiY wj‡L 

wewµqvq Drcbœ c`v‡_©i mv‡_ wewµqK c`v‡_©i gvwÎK m¤úK© †ei Kiv hvq| wm.wR.Gm. GK‡K 

AvqZ‡bi GKK dm3 -G cÖKvk K‡i AvqZwbK MYbv mgvav Kiv nq| 

 

cv‡VvËi g~j¨vqb 
 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| ivmvqwbK wewµqvi cÖZxwK cÖKvk‡K wK ejv nq? 
 (K) AvYweK ms‡KZ (L) cÖZxK 
 (M) ivmvqwbK mgxKiY (N) GLv‡b mwVK DËi †`qv †bB| 

2| ỳB fvM fi nvB‡Wªv‡Rb KZ fvM fi †K¬vwi‡bi mv‡_ hy³ n‡e? 
 (K) 35.5 fvM fi (L) 71 fvM fi 
 (M) 36.5 fvM Ki (N) 73 fvM fi 
 
iPbvgyjK cÖkœ 

1| ivmvqwbK mgxKiY ej‡Z wK eySvq? 
2|  fi msµvšÍ ivmvqwbK MYbvi wbqg wjLyb| 
3| AvqZb msµvšÍ ivmvqwbK MYbvi †¶‡Î wK wK welq we‡klfv‡e j¶¨ Ki‡eb- D‡jøL Kiæb| 
4| AvqZb msµvšÍ MYbvi cÖYvjx ms‡¶‡c D‡jøL Kiæb| 
 
MvwYwZK I mgm¨vg~jK cÖkœ 

1| 8.15 MÖvg weï× wRsK A·vBW n‡Z Kve©b weRviY c×wZi gva¨‡g KZ MÖvg weï× wRsK cvIqv hvq? 
2| 25 MÖvg Pybvcv_i (CaCO

3
 )- †K we‡qvRb Ki‡j KZ f‡ii CO

2
  cvIqv hv‡e? 

3| 95% weï× 200 MÖvg Pybv cv_i‡K m¤ú~Y©iƒ‡c we‡qvwRZ Ki‡j wK cwigvY P~b cvIqv hv‡e? [ Ca = 
40 ]  

4| Cu
2
 O I CuO-Gi GKwU wgkª‡Y 80% Cu Av‡Q| wgkªYwUi kZKiv mshyw³ wn‡me Kiæb| [Cu = 

63.5 ] 
5| 1.0 †KwR Pybvcv_i jNy nvB‡Wªv‡K¬vwiK Gwm‡W ª̀exf‚Z Ki‡j cÖgvY Ae ’̄vq KZ AvqZb CO

2
  M¨vm 

cvIqv hv‡e? [ Ca = 40, Cl = 35.5 ] 
6| 1.5 MÖvg Kve©b‡K evZv‡m †cvov‡j †h cwigvY Kve©b WvB-A·vBW Drcbœ nq Zvi AvqZb cÖgvY 

ZvcgvÎv I Pv‡c KZ n‡e?  

7| 10 MÖvg mvjdvi UªvB-A·vBW‡K DËß K‡i cÖgvY ZvcgvÎv I Pv‡c KZ AvqZb Aw·‡Rb cvIqv 
hv‡e? 
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cvV 4  `ªe‡Yi NbgvÎv I GwmW-¶vi UvB‡Uªkb 
 Concentration of Solution and Acid-Base Titration 

 

f‚wgKv  
GKwU wbw`ó© cwigvY ª̀eY A_ev ª̀ve‡K †h cwigvY ª̀e ª̀exf‚Z _v‡K Zv‡K ª̀e‡Yi NbgvÎv e‡j| GKwU 
e ‘̄i cwigvY wewfbœ GK‡K ev wewfbœ fv‡e cÖKvk Kiv nq| †hgb MÖvg, wK‡jvMÖvg, †mwg3, wjUvi, †Wwmwg3, 
†gŠj msL¨v, Z‚j¨ fi BZ¨vw`| ª̀veK, ª̀eY Ges ª̀‡ei cwigvY cÖKv‡ki Gme wfbœZvi Dci wbf©i K‡i 
wewfbœ ª̀e‡Yi NbgvÎvi wewfbœ GKK Av‡Q| G cv‡V ª̀e‡Yi Gme GKK mµvšÍ welq wb‡q Av‡jvPbv Kiv 
n‡e| 

 
D‡Ïk¨ 
G cvV †k‡l 

● ª̀e‡Yi NbgvÎv cÖKv‡ki GKK eY©bv Kiv hv‡e| 

● A¤ø-¶vi UvB‡Uªk‡bi †KŠkj I cÖkgb wewµqvi DcvË ev Z_¨ †_‡K A¤ø-¶v‡ii ARvbv ª̀e‡Yi 
NbgvÎv wbY©‡qi c×wZ e¨vL¨v Kiv hv‡e| 

● UvB‡Uªkb msµvšÍ MvwYwZK mgm¨vi mgvavb Kiv hv‡e| 

 
4.4.1: `ªe‡Yi NbgvÎv cÖKv‡ki wewfbœ GKK 

ª̀e‡Yi NbgvÎv cÖKv‡ki wewfbœ c×wZ cÖPwjZ Av‡Q| †hgb- bigvwjwU, †gvjvwiwU, †gvjvwjwU, †gvj-
fMœvsk, kZKiv (W/W), kZKiv (W/V) cÖf…wZ| G mKj c×wZi g‡a¨ †gvjvwiwU µgk AwaKZi e¨eüZ 
n‡”Q| Avgv‡`i Av‡jvPbvq cÖavbZ †gvj I †gvjvwiwU e¨eüZ n‡e| 
 
4.4.2: †gvjvwiwU (Molarity) 

†gvjvwiwU GK‡K ª̀e‡Yi cwigvY‡K wjUvi (L) ev †Wwg3-G Ges ª̀‡ei cwigvY‡K †gvj ev MÖvg †gvj-G 
cÖKvk Kiv nq| A_©vr 1.0 Lev 1.0 dm3 ª̀e‡Y 1.0 MÖvg †gvj cwigvY ª̀e ª̀exf‚Z _vK‡j Zv‡K 1.0 †gvjvi 
ª̀eY ejv nq| †h‡nZz †gvjvwiwU GK‡K ª̀e‡Yi cwigvY wjUvi/ †Wwg3 A_©vr AvqZ‡b cÖKvk Kiv nq Ges 
ª̀e‡Yi AvqZb ZvcgvÎv cwieZ©‡bi mv‡_ cwiewZ©Z nq ZvB ª̀e‡Yi †gvjvwiwU GKK ZvcgvÎvi Dci 

wbf©ikxj| ª̀e‡Yi †gvjvwiwU GKK †K M cÖZxK Øviv wPwýZ Kiv nq| 

Dc‡i cÖ`Ë msÁv Abymv‡i 0.1M ª̀eY A_© 1.0 L ª̀e‡Y 0.1 MÖvg †gvj ª̀e ª̀exf‚Z Av‡Q| 
 
4.4.3: MvwYwZK mgvavb 
D`vniY-1| 30   †m ZvcgvÎvq 200 cm3  ª̀e‡Y 5.3 MÖvg Na

2
 CO

3
  ª̀exf‚Z _vK‡j ª̀eYwUi †gvjvwiwU 

KZ? 
 
mgvavb: 

GK †gvj †mvwWqvg Kve©‡bU (Na
2
 CO

3
 ) = (2×23+12+3×16) = 106g 
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∴ 200 cm3 ª̀e‡Y i‡q‡Q 5.3g Na2CO3 ( ª̀e) 

∴ 1000 cm3 ª̀e‡Y Na2CO3    ª̀exf‚Z Av‡Q  
5.3 ×1000

200
 = 26.5g 

GLb 26.5g  NaCO3 =  
26.5

106
  = 0.25 MÖvg †gvj| 

myZivs 1000 cm3 ev 1.0 dm3 ª̀e‡Y ª̀exfzZ Na2CO3 Gi cwigvY 0.25 MÖvg †gvj 

AZGe ª̀eYwUi †gvjvwiwU 0.25| 

DËi: ª̀eYwU 0.25 M 
 

4.4.4 : bigvwjwU (Normality) 

ª̀e‡Yi bigvwjwU GKK‡K 'N' cÖZxK Øviv cÖKvk Kiv nq| GB GK‡K ª̀e‡Yi cwigvY‡K wjUvi ev †Wwg3 
G Ges ª̀exf‚Z ª̀‡ei cwigvY†K MÖvg Z‚j¨f‡i †bqv nq| 

msÁvbymv‡i hLb †Kvb wbw ©̀ó ZvcgvÎvq 1.0 L ev 1.0 dm3 ª̀eY 1.0 MÖvg Z‚j¨fi cwigvY ª̀e ª̀exf‚Z 
Ae ’̄vq aviY K‡i ZLb H ª̀eY‡K 1.0 bigvj ev 1.0N ª̀eY ejv nq| 

MÖvg Z‚j¨ fi MYbvi mgq e Í̄zi fi (MÖv‡g) †K Z‚j¨fi Øviv fvM Ki‡Z nq| A_©vr xg e Í̄zi MÖvg Z‚j¨ fi 

n‡e 
x

 Z‚j¨fi  | 

 

wfbœ wfbœ ai‡Yi e Í̄zi Z‚j¨ fi wbY©‡qi mgq wewfbœ wbqg AbymiY Kiv nq| †hgbÑ 

GwmW ev A¤øxq e Í̄zi Z‚j¨fi MYbvi mgq e Í̄zwUi AvYweK fi‡K e Í̄zwUi AvYweK ms‡K‡Z hZwU AcmviY 
†hvM¨ †cÖvUb Av‡Q wVK ZZ w`‡q fvM Ki‡Z nq| 
 

D`vniY : HCl-G GKwU, H2SO4-G ỳBwU Ges CH3COOH-G GKwU AcmviY‡hvM¨ †cÖvUb Av‡Q| 

AZGe HCl Gi Z‚j¨fi = 
AvYweK fi

1.0
 , H2SO4-Gi Z‚j¨fi =  

AvYweKfi
2.0

   Ges   CH3COOH   Gi    

Z‚j¨fi = 
AvYweK fi

1.0  , 

RviY-weRviY wewµqvq AskMÖnYKvix RviK I weRvi‡Ki †¶‡Î Z‚j¨ fi MYbvi mgq e Í̄zi AvYweK 
fi‡K e Í̄zwU wewµqvq AskMÖn‡Yi mgq cÖwZ †gv‡j KZwU B‡jKUªb MÖnY ev Z¨vM K‡i wVK ZZ w`‡q fvM 
Ki‡Z nq| 
 
D`vniY: A¤øxq gva¨‡g KMnO4 Gi 5wU B‡jKUªb Ges K2Cr2O7 6wU B‡jKUªb MÖnY K‡i| myZivs 

KMnO4 Gi Z‚j¨fi = 
AvYweK fi

5   Ges K2Cr2O7 Gi Z‚j¨fi = 
AvYweK fi

6  |  

 
ª̀e‡Yi bigvwjwU MYbv: 

D`vniY-1: 100mL ev 0.1 †Wwmwg3 H2SO4-Gi Ö̀e‡Y 0.49 MÖvg H2SO4 ª̀exf‚Z Av‡Q| ª̀eYwUi 
bigvwjwU KZ? 
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mgvavb: 

cÖkœ Abymv‡i 100mL ª̀e‡Y H2SO4 ª̀exf‚Z Av‡Q  0.49g 

 ∴ 1000mL ev 1.0 L Ö̀e‡Y H2SO4 ª̀exf‚Z Av‡Q  0.49×10 = 4.9g 

GLb H2SO4 Gi Z‚j¨fi = 
H2SO4 Gi AvYweK fi

AcmviY †hvM¨ †cÖvU‡bi msL¨v  = 
98

2
 = 49 

AZGe 4.9 MÖvg H2SO4 = 
4.9

49
  = 0.1 MÖvg Z‚j¨ fi 

myZivs ª̀eYwUi NbgvÎv = 0.1 N 

DËi: H2SO4 ª̀eYwUi bigvwjwU 0.1 

 
D`vniY-2| 40. mL 0.05 M A·vwjK Gwm‡Wi ª̀eY‡K cÖkgb Ki‡Z 12.0 mL NaOH ª̀eY jvM‡j 
NaOH ª̀e‡Yi †gvjvwiwU KZ? 

mgvavb: cÖ‡kœ cÖ`Ë cÖkgb wewµqvwUi mgZvK…Z mgxKiY n‡jvÑ 

 

CO  H 
| 
CO  H

(aq) + 2NaOH(aq) > (aq) + 2H  O (l)

CO  Na 
| 
CO  Na

2

2

2

2
2

 

A·vwjK GwmW (1)  (†mvwWqvg nvB‡Wªv·vBW-2) 

Dc‡ii cÖkgb wewµqv †_‡K Avgiv wjL‡Z cvwiÑ 

 b (M1×V1) = a (M2×V2) 

∴ 2×0.05×40 = 1×12.0×M2 

∴ M2 = 
2×0.05×40

12.0
 = 0.33 

DËi: NaOH ª̀e‡Yi †gvjvwiwU = 0.33 

GLv‡b b = NaOH Gi mnM = 2.0 
a = A·vwjK Gi mnM = 1.0 
M1 = A·vwjK GwmW ª̀e‡Yi †gvjvi NbgvÎv = 0.05 

V1 = A·vwjK Gwm‡Wi AvqZb 40.0 mL 

M2 = NaOH ª̀e‡Yi †gvjv NbgvÎv = ? 

V2 = NaOH ª̀e‡Yi AvqZb = 12.0  mL 

 
4.4.5: †gvjvwjwU (Molality) 

†gvjvwiwU GK‡K ª̀ve‡Ki cwigvY‡K 1000 MÖvg ev wK‡jvMÖv‡g Ges ª̀exf‚Z ª̀‡ei cwigvY‡K †gvj msL¨vq 
cÖKvk Kiv nq| myZivs GK nvRvi MÖvg ª̀ve‡K ª̀exf‚Z ª̀‡ei †gvj msL¨v‡K H ª̀e‡Yi †gvjvwjwU e‡j| 
†gvjvwiwU‡K 'm' cÖZxK w`‡q cÖKvk Kiv nq| 

†Kvb ª̀e‡Yi †gvjvwjwU (m) =  
ª̀e‡Yi †gvj msL¨v

wK‡jvMÖv‡g ª̀ve‡Ki fi  

†hgb, 5 †KwR cvwb‡Z 2 †gvj NaCO
3
 -†K ª̀exf‚Z K‡i GKwU ª̀eY ˆZwi Kiv nj| myZivs H ª̀e‡Yi 1.0 

†KwR cvwb‡Z Na
2
 CO

3
 -Gi cwigvY nj 

2

5
  = 0.4  †gvj| AZGe H ª̀e‡Y Na

2
 CO

3
 -Gi †gvjvj 

NbgvÎv ev †gvjvwjwU nj 0.4| 
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GB GKK‡K ª̀veK Ges ª̀e Df‡qi cwigvY h_vµ‡g wK‡jvMÖvg Ges MÖvg †gv‡j cÖKvk Kiv nq hv 
ZvcgvÎvi Dci wbf©ikxj bq| 

ZvB †gvjvwjwU GKKwU ª̀e‡Yi ZvcgvÎv cwieZ©‡b cwiewZ©Z nq bv| 

 

4.4.6: kZKiv nvi (Percentage Composition) 

†h c×wZ‡Z ª̀e‡Yi AšÍM©Z Dcv`vb¸‡jv‡K we‡kl K‡i ª̀e‡K ª̀e‡Yi †gvU fi ev AvqZ‡bi kZKiv Ask 
wn‡m‡e cÖKvk Kiv nq, Zv‡K kZKiv nvi e‡j| fi‡K w Øviv Ges AvqZb‡K v Øviv cÖKvk K‡i Pvi 
ai‡bi kZKiv cwigvY cÖKvk Kiv nq| kZKiv nvi‡K Ô%' cÖZxK Øviv cÖKvk Kiv nq| 

†hgb- 

(K) ª̀‡ei fi‡K ª̀e‡Yi †gvU f‡ii kZKiv wn‡m‡e (w/w)% 

(L) ª̀‡ei fi‡K ª̀e‡Yi †gvU AvqZ‡bi kZKiv wn‡m‡e (w/v)% 
(M) ª̀‡ei AvqZb‡K ª̀‡ei †gvU AvqZ‡bi kZKiv wn‡m‡e (v/v)% 
(N) ª̀‡ei AvqZb‡K ª̀e‡Yi †gvU f‡ii kZKiv wn‡m‡e (v/w)% 

 

4.4.7: cÖgvY `ªeY (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? 

 

4.4.8 cÖkgb (Neutralisation) 

†h ivmvqwbK cÖwµqvq mgZ~j¨ cwigvY GwmW I ¶v‡ii g‡a¨ wewµqvi d‡j GwmW I ¶vi Df‡qB Zv‡`i 
¯̂ ¯̂ ag© m¤ú~Y©fv‡e nvwi‡q wbi‡c¶ jeY I cvwb‡Z cwiYZ nq Zv‡K cÖkgb wewµqv e‡j| 

AvqwbK ZË¡vbymv‡i cÖkgb wewµqvq Gwm‡Wi nvB‡Wªv‡Rb Avqb (H+ ) Ges ¶v‡ii nvBWª·vBW Avqb 

(OH- ) hy³ n‡q cvwb Drcbœ nq| †hgb- 

 H
+
  + Cl

-
  + Na

+
  + OH

-
  = Na

+
  + Cl

-
  +H

2
 O 

 

4.4.9 : wb‡`©kK (Indicators) 

†h me (AwZ Aí cwigvY) c`v_© wb‡R‡`i ag© cwieZ©‡bi gva¨‡g AvqZbgvwÎK we‡køl‡Y ivmvqwbK 
wewµqvi †kl we› ỳ ev mgvwß we› ỳ wb‡ ©̀k K‡i Ges eY© cwieZ©‡bi Øviv †Kvb ª̀e‡Yi A¤øxq ev ¶vixq ev 
wbi‡c¶ cÖK…wZ wb‡ ©̀k K‡i Zv‡`i‡K wb‡ ©̀kK ejv nq| D‡jøL¨ †h AwaKvsk wb‡ ©̀kKB ˆRe †hŠM| †hgb- 
wjUgvm, †db&d_¨vwjb, wg_vBj A‡iÄ, wg_vBj †iW BZ¨vw`| wb‡ ©̀kK wewfbœ ai‡bi n‡q _v‡K| †hgb 
(K) A¤ø-¶viK wb‡ ©̀kK, (L) RviY-weRviY wb‡ ©̀kK, (M) †kvlY wb‡ ©̀kK BZ¨vw`| 
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4.4.10: UvB‡Uªkb (Titration) 

GKwU wbw ©̀ó AvqZ‡bi †Kvb cix¶vaxb ª̀e‡Yi mv‡_ GKwU cÖgvY ª̀e‡Yi gvwÎK wewµqv NwU‡q cÖgvY 
ª̀e‡Yi Z~j¨ AvqZb wbY©‡qi gva¨‡g cix¶vaxb ª̀e‡Yi NbgvÎv wbY©‡qi c×wZ‡K UvB‡Uªkb e‡j| 

 
4.4.11 `ªe‡Yi NbgvÎv MYbv (Calculation of the concentration of a solution) 

†gvjvi ª̀e‡Yi 1.0 wjUv‡i 1.0 †gvj ª̀e ª̀exf‚Z _v‡K| Kv‡RB †Kvb wbw ©̀ó AvqZ‡bi ª̀e‡Y KZ MÖvg ª̀e 
ª̀exf‚Z Av‡Q Zv Rvbv _vK‡j H ª̀e‡Yi NbgvÎv wbY©q Kiv hvq| Avevi ª̀e‡Yi NbgvÎv Rvbv _vK‡j †Kvb 

wbw ©̀ó AvqZb ª̀e‡Y wK cwigvY ª̀e ª̀exf‚Z Av‡Q ZvI wbY©q Kiv hvq| †gvjvwiwU e¨envi K‡i G ai‡bi 
MYbvi wbqg GLv‡b Av‡jvPbv Kiv n‡”Q- 

Avgiv Rvwb, 

†gvjvwiwU = 
1000 mL ª̀e‡Y ª̀‡ei cwigvY (MÖvg)

ª̀‡ei †gvjvi fi   

ÁvZ †gvjvi gvÎvi ª̀eY‡K jNyKiY Kiv n‡j wb¤œwjwLZ mgxKiYwU Abym„Z nq| 

†gvjvwiwU × AvqZb = †gvjvwiwU × AvqZb 

(g~j ª̀eY ) (jNyK…Z ª̀eY) 

ev M
1
V
1
 = M

2
V
2 

wewfbœ ai‡bi wewµqvi †¶‡Î †gvjvwiwUt 

(K) g‡b Kwi GKwU wewµqvq 1.0 †gvj GwmW 1.0 †gvj ¶v‡ii mv‡_ wewµqv K‡i| †hgb- 

HCl(aq) + NaOH(aq) → NaCl(aq) + H
2
O(l) 

H
2
 SO

4
(aq)  + Na

2
 CO

3
(aq)  → Na

2
 SO

4
(aq)  + H

2
 O(l) + CO

2
(aq)  

1000 mL 1.0M GwmW ≡  1000 mL 1.0M ¶vi 

 

AZGe, 
Gwm‡Wi †gvjvwiwU × AvqZb
¶v‡ii †gvjvwiwU × AvqZb

 = 
1×1000
1×1000

 = 1  

 
(L) g‡b Kwi, GKwU wewµqvq 2.0 †gvj GwmW 1.0 †gvj ¶vi ev Kve©‡b‡Ui mv‡_ wewµqv K‡i| †hgb- 

 2HCl + Na
2
 CO

3
  → 2NaCl + H

2
 O + CO

2
  

GLv‡b 2000 mL M GwmW ≡ 1000 mL M ¶vi 

AZGe, 
Gwm‡Wi (†gvjvwiwU × AvqZb)
¶v‡ii (†gvjvwiwU × AvqZb)

  = 
2000

1000
  = 

2

1
 =2 

(M) g‡b Kwi, GKwU wewµqvq 1.0 †gvj GwmW 2.0 †gvj ¶vi ev Kve©‡b‡Ui mv‡_ wewµqv K‡i| †hgb- 
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 H
2
 SO

4
(aq)   +    2NaOH(aq) → Na

2
 SO

4
(aq)  + 2H

2
 O 

GLv‡b 1000cm
3
 M GwmW ≡  2000 cm3 M ¶vi 

AZGe, 
Gwm‡Wi (†gvjvwiwU × AvqZb)
¶v‡ii (†gvjvwiwU × AvqZb)

  = 
1000

2000
  = 

1

2
   

mvaviYfv‡e g‡b Kwi GKwU wewµqv †hLv‡b a †gvj GwmW b †gvj ¶vi ev Kve©‡b‡Ui mv‡_ wewµqv K‡i| 

 GwmW    +  ¶vi ev Kve©‡bU → jeY + cvwb 
 a  †gvj        b †gvj 

 
Gwm‡Wi (†gvjvwiwU × AvqZb)

¶vi ev Kve©‡b‡Ui (†gvjvwiwU × AvqZb)
  = 

a

b
  

 

M
1
×V

1

M
2
×V

2

 = 
a

b
   ev b(M1×V1) = a (M2×V2) 

GLv‡b M
1
  I V

1
  n‡jv Gwm‡Wi †gvjvwiwU I AvqZb Ges M

2
  I V

2
  nj h_vµ‡g ¶vi ev Kve©‡b‡Ui 

†gvjvwiwU I AvqZb| 

 
4.4.12: MvwYwZK mgvavb 

D`vniY-1| 250 cm3  0.2 M NaOH ª̀eY ˆZix Ki‡Z KZ MÖvg NaOH Gi cÖ‡qvRb n‡e? 

mgvavb: 1.0 †gvj NaOH = 23+16+1 = 40g 

∴ 0.2  †gvj NaOH  = 8g 

 250 cm
3
    = 

1

4
  wjUvi 

∴ cÖ‡qvRbxq NaOH = 8 × 
1

4
  MÖvg 

  = 2 MÖvg 

DËi : 250 cm3 0.2M NaOH ª̀eY ˆZix Ki‡Z 2.0 MÖvg NaOH cÖ‡qvRb n‡e| 

 
D`vniY 2| 20% (W/V) Na

2
 CO

3
  ª̀e‡Yi †gvjvwiwU KZ? 

mgvavb: 

msÁvbymv‡i 20% (W/V) NaCO3 ª̀e‡Yi 100mL ª̀eY aviY K‡i 20 MÖvg Na2CO3 

∴ 1000mL ª̀eY aviY K‡i 
20 × 1000

100   = 200 MÖvg 

 Na2CO3 Gi AvYweK fi = 23.0 × 2+12.0 ×1+16.0 × 3 = 106 
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∴ 200 MÖvg Na2CO3 =  
200

106
  = 1.89 MÖvg †gvj Na2CO3 

 

AZGe 20% (W/V) Na2CO3 ª̀e‡Yi †gvjvwiwU 1.89 

DËi : ª̀eYwUi NbgvÎv 1.89M 

 

 

mvims‡ÿc 
● AvqZbgvwÎK we‡køl‡Y UªvB‡Uªkb GKwU ¸iæZ¡c~Y© welq| UvB‡Uªk‡b wewfbœ ª̀e‡Yi gvÎv wewfbœ 

GK‡K cÖKvk Kiv †h‡Z cv‡i| Z‡e eZ©gv‡b †gvjvwiwU GKKwU e¨vcKfv‡e e¨eüZ n‡”Q| A¤ø-
¶viK UªvB‡Uªk‡b wewfbœ wb‡ ©̀kK e¨eüZ nq †hgb wjUgvm, †dbd_¨vwjb, wg_vBj A‡iÄ cÖf…wZ| 

 

 

 

 

cv‡VvËi g~j¨vqb 
 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b 

1| ª̀e‡Yi NbgvÎv cÖKv‡ki Rb¨ †Kvb GKK eZ©gvb we‡klfv‡e cÖPwjZ| 
 (K) bigvwjwU (L) †gvjvwjwU 
 (M) †gvjvwiwU (N) kZKiv nvi| 

2| †gvjvi ª̀e‡Yi 1.0 wjUv‡i KZ †gvj ª̀e ª̀exf‚Z _v‡K? 
 (K) 1 †gvj (L) 2 †gvj 
 (M) 4 †gvj (N) 5 †gvj 

3| †Kvb ª̀eY ỳwUi †¶‡Î ZvcgvÎvi mv‡_ NbgvÎv cwiewZ©Z nq- 
 (K) bigvwjwU I †gvjvwjwU (L) bigvwjwU I †gvj fMœvsk 
 (M) †gvjvwiwU I †gvj fMœvsk (N) bigvwjwU I †gvjvwiwU| 

4| †Kvb ª̀eY ỳwUi †¶‡Î ZvcgvÎvi cwieZ©‡bi mv‡_ NbgvÎv cwiewZ©Z nq bv? 
 (K) †gvjvwiwU I †gvj fMœvsk (L) bigvwjwU I †gvjvwiwU 
 (M) bigvwjwU I †gvjvwjwU (N) †gvjvjvwU I †gvj-fMœvsk 
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iPbvg~jK cÖkœ : 

1| ª̀e‡Yi NbgvÎv cÖKv‡ki wewfbœ GK‡Ki bvg D‡jøL Kiæb|  

2| ‡gvjvwiwU ej‡Z wK eySvq?  

3| D`vniYmn †gvjvwiwUi e¨vL¨v w`b|  

4| †gvjvwiwU I kZKiv nvi e¨vL¨v Kiæb| 

5| cÖgvY ª̀eY Kv‡K ejv nq? cÖgvY Kiæb †h, †gvjvi ª̀eY GKwU cÖgvY ª̀eY|  

6| UxKv wjLyb : (i) cÖkgb, (ii) UªvB‡Uªkb I (iii) †gvjvwiwU  

7| †gvjvwiwU‡Z ª̀e‡Yi gvÎv MYbv e¨vL¨v Kiæb| 

 

MvwYwZK mgm¨v 

1| 250 cm
3
   †gvjvi mvjwdDwiK GwmW ª̀e‡Y KZ MÖvg I KZ †gvj GwmW Av‡Q|  

2| wKfv‡e 100 cm3  0.5 M Na
2
CO

3
  ª̀eYwU‡K mwVK 0.1M ª̀e‡Y cwiYZ Kiv hv‡e?  

3| 4.9 MÖvg H
2
 SO

4
  1.0 dm

3
  ª̀e‡Yi g‡a¨ Av‡Q| GB ª̀e‡Yi H

2
 SO

4
 -‡K 10% Na

2
 CO

3
  ª̀eY 

Øviv cÖkwgZ Ki‡Z wK cwigvY Na
2
 CO

3
   cÖ‡qvRb n‡e?  

4| H
2
 SO

4
  ª̀e‡Yi 2 wjUv‡i 28 MÖvg H

2
SO

4
 ª̀exf‚Z Av‡Q| H ª̀e‡Yi Nb gvÎv †gvjvwiwU‡Z cÖKvk 

Kiæb| 

5| 5% KwóK †mvWv ª̀e‡Yi 40 cm3  nvB‡Wªv‡K¬vwiK Gwm‡Wi 50 cm3  †K c~Y© cÖkwgZ K‡i| GwmW 
ª̀e‡Yi †gvjvwiwU MYbv Kiæb|  

 
 
 

 


