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Aóg Aa¨vq 

imvqb I kw³ 
Chemistry and Energy 

jyBwM M¨vjfvwb (1737−1798) 1780 mv‡j †fvëvwqK †Kvl Avwe®‹vi 

K‡ib| hv M v̈jfvwbK †Kvl bv‡gI cwiwPZ| GB †KvlwU GKK ai‡bi Zwor 

ivmvqwbK †Kvl| Gi gva¨‡g ivmvqwbK kw³ n‡Z we ỳ¨r kw³ cvIqv hvq| 

†fvëvwqK ev M¨vjfvwbK †Kv‡l ¯̂Z:ù‚Z©fv‡e RviY-weRviY weµqv N‡U| 
 

 
cvV m¤úwK©Z ¸iæZ¡c~Y© welqvw` 

 
 ivmvqwbK eÜb : 

 

   
 

  ivmvqwbK wewµqvq Zvc 

 
 

 wewµqv Zvc :  

 `nb Zvc : 1atm 1 mole 

- 1 mole A_©vr 16g 

890 kJ Zvc wbM©Z nq| myZivs, 890 kJ/mole| 

CH4(g) + 2O2 (g) ⎯→ CO2(g) + 2H2O (g); H = − 890kJ 

 `ªeY Zvc : 
iv hvq| 

 wewµqvq Zvckw³i cwieZ©b : H H 

H H abvZ¥K| H Gi GKK kJ aiv nq| H 

cÖgvY ZvcgvÎv 25C ev 298K Ges cÖgvY Pvc 1 atm| 

  
q 

 Ges 
, 

 
   Zvcnvix wewµqv 
    
 Rxevk¥ R¡vjvwb : AZxZ h  

bvg| 
 we ỳ¨r cwievnx : 

 
 avZe cwievnx : 
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   

H2SO4, HCl, NaOH, KOH, 

NaCl, CuSO4, AgNO3 BZ¨vw`| 
  

 
 we ỳ¨r Acwievnx : 

 
   

  NaCl 
Na+ K¨vUvqb Ges Cl−  

  
 

 ZworØvi :  
hy³ Kiv 

 
  K 

 
  

 
 c 

K ª̀eY 
 

  
 

  

Av  
  

 
 

  
(

)  

  Z, 
MnO2 

MnO2 Gi fvix AveiY 
 1.5  

 wbDwK¬qvi wewµqv : wbDwK¬qvi 
83-  : 238(U) 

234Th 
 

 wMÖb nvDR M¨vm :  CO2, NO, 

CH4, CFC  

  
 

  u
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 wMÖb nvDR cÖfve : CO2, NO, CH4, CFC 

 
  wkí-KviLvbv, hvbevnb  : CO2, SO2, CO, N2 SO2 

SO2-  

 
Abykxjbxi enywbe©vPwb cÖ‡kœvËi 

1.  
 K GK  `yB 
 M wZb N Pvi 

 

SO
2

4
  

 
 

2. − 
 K    

 M  N  

3. − 
i. Ni ¶qcÖvß nq 
ii. Fe  
iii.  -  

 
 K i I ii L ii I iii 
  i I iii N i, ii I iii  
4.  ? 
 K Zn `Ê  MnO2 
 M Kve©b `Ê N NH4

+ 

 
¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

5.  
 K avZzi cvZjv AveiY L  
  i³ N  
6. Cl − Cl eÜb  
  244 L 326 
 M 414 N 431 
7.  
 K wbDwK¬qvi wdmb  wbDwK¬qvi wdDmb 
 M RviY-weRviY N cvigvYweK cybwe©b¨vm 
8.  
  B_vbj L  
 M wmGwR N  
9.  
  Zn `Ê L MnO2 
 M Kve©b `Ê N NH4

+ 

10.  
  891000 Ryj L 189100 Ryj 
 M 890100 Ryj N 89100 Ryj 
11. Cr Øviv Fe  

 
 K CuSO4 L FeSO4 
  Cr2(SO4)2 N NiSO4 

12. 
 

 K MgCO2 L Na2CO3 
  H2SO4 N MMnO4 
13. weªWvi PzwjøÑ 

 i. GKwU cvigvYweK Pzwjø 
 ii. GwU we`y¨r  
 iii.  
 bwU mwVK? 
 K i I ii  L i I iii 

 M ii I iii   i, ii I iii 
14. 238U   
 i. 234Th 
 ii. 4

2He2+ 

 iii. 206Pb 
 bwU mwVK? 
  i I ii  L i I iii 

 M ii I iii  N i, ii I iii 

 

H2SO4 Gi 
Rjxq `ªeY 

  

 
  15 I 16  
15.    
 i. H+ 

 ii. SO4
2− 

 iii. OH− 
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 bwU mwVK? 
 K i I ii  ii I iii M i I iii N i, ii I iii 

16. H2SO4 HCl 
 

 K 2Cl− − 2e− → Cl2 L 40H− − 4e− → 2H2O + O2 

  2H+ + 2e− → H2 N O2− − 2e− → O2 

 
AwZwi³ enywbe©vPwb cÖ‡kœvËi 

8.1 ivmvqwbK kw³ 

  †R‡b ivL : 
 

ivmvqwbK eÜb| 
 

- - -
ev  

 h_v : 
Zvc Drcv`x I Zvcnvix wewµqv| 

 

, 
 

 

 
 

 
 (E1) 

(E2) r E1  E2| Zvcnvix 
E1  E2| 

 O
-bZzb eÜb MwVZ nIqvi Rb¨ 

 
 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
17. 

  (Ávb) 
 ivmvqwbK eÜb L AóK m~Î 

 M  N  
18.   (Abyaveb) 

K    

 M cigvYymg  N  
19.   (Abyaveb) 

K   mvaviY jeY 

 M cvwb N  
20.  (Abyaveb) 

 eid  Rjxq ev®ú  cvwb L eid  cvwb  Rjxq ev®ú 

 M Rjxq ev®ú  cvwb  eid N cvwb  eid  Rjxq ev®ú 
21.   (Abyaveb) 

  L cvwb 

 M mvaviY jeY N  
22.   

 eid L cvwb 

 M ev®ú N evqy 
23.  (Abyaveb) 

K cv_i L  

 M   Kve©b WvBA·vBW 
24.   (Ávb) 

K gva¨vKl©Y L AwfKl© 
   N cvigvYweK kw³ 
25.    

  L AYyi web¨vm 

 M cigvYyi web¨vm N ivmvqwbK cwieZ©b 
26.    (Abyaveb) 

K KwVb  M¨vmxq 

 M Zij N  
27.  

   
K  L  

   N kw³i i  
28. 

   
K  L  

 M    
29. 

hvq? (Ávb) 
 `yB L wZb 

 M Pvi N cuvP 
30.   (Abyaveb) 

K CaCO3 L CaCl2 

 M Ca(OH)2  CaO 

31. CH3CH3(g) + Cl2(g) → CH3CH2Cl(g) + HCl(g) G wewµqvq C–

H, H–H, C–Cl, O–H, Cl–Cl, O = O I  H–Cl Gi eÜb kw³ 
414, 435, 326, 464, 244, 498  I  431 kJ/mole H 

   
K 315 kJ L – 425kJ 

 M –75 kJ  –99kJ 

32. Cl2 Cl − Cl  (Ávb) 
K 414  L 326  
 244  N 431 

33. 1 H–H 435kJ 1  O–O 

498kJ H2 + 
1

2
 O2 → H2O GB 

wewµqvi    
K 469 kJ  L 469 kJ  

  244 kJ  N 244 kJ  
34. 1g cvwbi ZvcgvÎv 1C 

nq?  (Ávb) 
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K GK Ryj  GK K¨vjwi 

 M vRyj N  
35.   (Ávb) 

K 10 C  L 273 K 

 298 K  N 288 K 

36. bv 
nq?  (Ávb) 
K A   H  
M Q  N T 

37. H – H   (Ávb) 
K 326 kJ  L 244 kJ  
 435 kJ  N 431 kJ 

38.   (Abyaveb) 
K ivmvqwbK eÜb fvOv L ivmvqwbK eÜb Mov 

  ivmvqwbK eÜb fvOv I Mov N -cÖ`vb 
39. 

   (Abyaveb) 
K Zvcnvix   

 M DfgyLx N GKgyLx 
40. 100 

   
K Zvcnvix  ZvcDrcv`x 

 M mgZvcxq N mgPvcxq 
41.   (Ávb) 

 Zvcnvix wewµqv L  

 M  N  
42. H-  (Abyaveb) 

 abvZ¥K L FYvZ¥K 

 M  N PvR©hy³ 
43.                 (Abyaveb) 

K  L cwie  

   N  
44. H FYvZ¥K?  (Abyaveb) 

K Zvcnvix   

 M cÖkgb N  
45. 

   
K  L  

 M    

46. ivmv
Kiv nq?   (Ávb) 
K  L K¨vjwi 

 M Ryj   
47.   (Ávb) 

K `nb Zvc L `ªeY Zvc 

 M cÖkgb Zvc  wewµqv Zvc 
48.    

K 1g  
 L 1 mole  
 M 1atm  
  1 atm  1 mole  
49. vU kw³i 

 (Ávb) 
K Zvc Drcv`x wewµqv  Zvcnvix wewµqv 

 M RviY-weRviY wewµqv  N cÖkgb wewµqv 

50.   (Abyaveb) 
K    

 M  N  
51. Pzb    

K cÖkgb  L Zvcnvix  
  Zvc Drcv`x N RviY-weRviY 
52.  Kx?  (Ávb) 

K Na2CO3 L H2CO3 

 M CH3COOH  NaHCO3 

53. 
   

 Zvcnvix L Zvc Drcv`x 
 M  N  
54. 

  (Ávb) 
 Zvc Drcv`x L Zvcnvix  

 M RviY-weRviY N cÖkgb  
55. mKj `nb wewµqv   (Ávb) 

 Zvc Drcv`x wewµqv L Zvcnvix wewµqv 
 M cÖkgb wewµqv N wµqv 
56.   (Abyaveb) 

    

L   kw³   

M   kw³   

N  =  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

57. -  (Abyaveb) 
i.  

ii.  

iii. H FYvZ¥K nq 
 

 K i I ii  i I iii M ii I iii N ii I iii 

58. C(s) + O2(g) → CO2(g); H = 394 kJ G wewµqvq-    
i. 1  C, 1 O2- 1 

 
ii. 394  
iii. GKwU Zvc Drcv`x wewµqv  

 

 K i I ii  i I iii M ii I iii N i, ii I iii 

59. - 
i.  

ii.  

iii. wewµqv w  
 

  i I ii L i I iii M ii I iii N i, ii I iii 

60. Zvc Drcv`x wewµqvi D`vniY−  (Abyaveb) 
i.C(s) + O2(g) → CO2(g) +  Zvc 
ii. CaO(s) + H2O(l) → Ca(OH)2(aq) +  Zvc 
iii. 2H2(g) + O2(g) → 2H2O(l) + Zvc 
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K? 

 K i I ii L i I iii M ii I iii  i, ii I iii 

61. Zvcnvix wewµqvi D`vniY− (Abyaveb) 
i. NaHCO3(aq) + CH3COOH(aq) → CH3COONa(aq) + 

CO2(g) + H2O(l) 

ii. N2(g) + O2(g) → 2NO 

iii. N2(g) + 3H2(g) → 2NH3(g) 

 

  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
 I 63  

 

 
62. -  (Abyaveb) 

 Zvc Drcv`x L Zvcnvix 
 M cÖkgb N  
63. wPÎ- −   

i.wewµqvq Zv  
ii. H-Gi gvb abvZ¥K 
iii.   

 

 K i I ii L i I iii M ii I iii  i, ii I iii 

 I 65  
 1 2 3 

 
64. -   ¶Zv) 

K    

 M  N  
65.  (Abyaveb) 

  L  

 M  N  
 

 

 
66.   

  

L  

 M  

 N  
67. UZ wewµqvi D`vniY-  

 i. C(s) + O2(g) ⎯→ CO2(g) 

 ii.  NaHCO3(aq) + CH3COOH(aq) ⎯→  

 CH3COONa(aq) + CO2(g) + H2O(l) 

 iii.  N2(g) + O2(g) L 2NO(g) 

 

 K i I ii L i I iii  ii I iii N i, ii I iii 

 I 69 i DËi `vI : 
CH4(g) + 2O2(g) → CO2(g) + 2H2O(g), H = –890 kJ 

68.    
 C – H C = O  
L C – O  C = O  

 M H – H  O – O   

 N C – O  C = O  
69. v?   

 Zvc Drcv`x L Zvcnvix 
 M  N cÖkgb 

8.2 ivmvqwbK kw³‡K Zvc, we`y¨r I 

Av‡jvKkw³‡Z cwieZ©b 

  †R‡b ivL : 
 

 
 

 
 

 
 

 
 

we`y¨r Drcv`b Kiv nq| 
 we WªvB 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

70.  ?   
K Kve©b-   

L Kve©b-Kve©b eÜb  

 M Kve©b-   

  Kve©b-  
71. `nb Kx?  (Abyaveb) 

K   O2 Øviv RviY 

 M  N O2  
72. C  I H   vM) 

K CO2, H2 L CO, H2O 

 M C6H6,H2O  CO2, H2O 
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73. CH4 Gi C-H 
nq?  (Abyaveb) 
K C−O L H−O 

  C−O I H−O N H−H I C−H 
74.   (Ávb) 

K Zvc   

 M  N kw³ 
75. 

   
K  L iÄb iwk¥ 

  Zwor-Pz¤̂Kxq iwk¥ N  
76.  Kx   

K ivmvqwbK kw³ L kã kw³ 

 M    
77. 

   
K  L  

  we`y¨r kw³ N Zvc kw³ 
78.   (Ávb) 

K  L  

 M    
79. -

     
  
L  

 M  
 N  
80.   (Abyaveb) 

  

L  

 M  

 N  
81. −  (Abyaveb) 

K    

 M  N  
82.   (Abyaveb) 

 CH4 + O2 ⎯→ CO2 + 2H2O +   
L CH4 + Cl2 ⎯→ CH3Cl + HCl 

 M CH4 + O2 ⎯→ CO + H2O + H2 

 N CH4 + O2 ⎯→ CO2 + H2O 
83. 

D`vniY?   
  

L  

 M w³ 

 N  

84. ov j   (Ávb) 
 Kve©b KYv L CO2 

 M we`y¨r N avZz 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

85. −   

i.  

ii.  

iii.  
 

  i I ii L i I iii M ii I iii N i, ii I iii 

86. −  (Abyaveb ) 
i. C(s) + O2(g) → CO2(g) + Zvc 
ii. CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)  + Zvc 
iii. 2H2(g) + O2(g) → 2H2O(l) + Zvc 

VK? 

 K i I ii L i I iii M ii I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 I 88  

 
 

87. -  
i.  
ii. CO2 I H2O  
iii.  

 

 K i I ii L i I iii M ii I iii  i, ii I iii 

88.   (Abyaveb) 
  ZvcDrcv`x  L Zvcnvix 
 M  N cÖkgb 

 I 90  
 CH4(g) + 2O2(g) → CO2(g) + 2H2O(l) + Zvc  
89.  (Abyaveb) 
 K PviwU C − H I `ywU C = O L PviwU C− H I `ywU H = O  
 M `ywU C = O I `ywU H = O  PviwU C−H I `ywU O = O 

90. −     

i. wewµqvwU ZvcDrcv`x 
ii.   
iii. CH4  

VK? 

 K i I ii L i I iii M ii I iii  i, ii I iii 

8.3 ivmvqwbK kw³ †_‡K cvIqv wewfbœ kw³ Kv‡R 

jvMv‡bv 

  †R‡b ivL 
 

 
 

Kiv nq| KjKv -B¯úvZ, 
wmivwgKm BZ¨vw` KviLvbvq GB Zvckw³ e¨envi Kiv nq| 

 (fossil fuel) -
 

 

D  
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 vc 
 

 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
91. ?  (Abyaveb) 
 K Kqjv L  

 M    
92.   (Abyaveb) 
 K jvKwo   Kqjv 
 M KvV  N  
93.   (Ávb) 
  LwbR R¡vjvwb L  

 M A  N  
94.   (Ávb) 
  we`y¨r kw³ L ivmvqwbK kw³ 

 M  N cvigvYweK kw³ 
95.  g~jZ Kx ?  (Ávb) 
  kw³  L ¶gZv 
 M Zvc  N mvg_©¨ 
96.   (Abyaveb) 
 K   Zvc kw³ 

 M Pz¤^K kw³ N kã kw³ 
97.  fossil fuel   (Abyaveb) 
 K Kqjv L  

 M    
98.  (Ávb) 
 K ivmvqwbK kw³  we`y¨r kw³ 

 M  N MwZ kw³ 
99.    
 K   

    

 M   

 N   
100.   

nq−   
   L  

 M  N  
101.  (Abyaveb) 
  C I H-Gi Rb¨ L C I N-Gi Rb¨ 
 M C,H I O-Gi Rb¨ N C, H, O I N-Gi Rb¨ 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

102. Zvckw³ e¨envi Kiv nq−   
i.  

ii.  

iii.  
 

 K i I iii L i I iii M ii I iii  i, ii I iii 

103. 
− (Abyaveb ) 

i.  
ii.  
iii.  

 

 K i I ii L i I iii  ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 I 105  
Kv  

 
104.    
 K Zvckw³ L  

   N we`y¨rkw³ 
105. Gme kw³i g~j Dcv`vb−  (Abyaveb) 

i. Kve©b 
ii.  
iii.  

  

  i I ii L i I iii M ii I iii N i, ii I iii 

 I 107  
 

106.  ( ) 
  ivmvqwbK kw³ L MwZkw³ 

 M AvYweK kw³ N  
107. -   

i.  
ii.  
iii. wmivwgKm KviLvbvq  

 

 K i I ii L i I iii M ii I iii  i, ii I iii 

8.4 ivmvqwbK kw³i h_vh_ e¨envi  
  †R‡b ivL 
 

 
 

K Rxevk¥ R¡vjvwb 
(fossil fuel)  

 

 
  
 Gme Rxevk¥ R¡vjvwbi mwÂZ ivmvqwbK kw³i cwiwgZ e¨q 

 
  

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
108. ?  (Ávb) 
 K Zvc kw³ L  

 M AvYweK kw³   
109.   (Abyaveb) 
 K ivmvqwbK c`v_© L  
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   N  
110. Rxev   
 K  L mxwgZ  

 M      
111. cvwb + Kve©b WvBA·vBW → 

Kx ?   
   L ivmvqwbK kw³ I MwZkw³ 

 M  N ̀ nb kw³ I Zvckw³ 
112. mÂq  (Ávb) 
 K k¦mb L  

   N e¨vcb 
113.   (Abyaveb) 
 K evqy L  

  Rxevk¥ R¡vjvwb N wbDwK¬qvi kw³ 
114. mvs¸ Kx?  (Ávb) 
   L KqjvLwb 

 M  N  
115. Rxevk¥ R¡vjvwbi gRy` AvbygvwbK KZ   (Ávb) 
  100  L 200  
 M 300  N 400  
116.   (Ávb) 
 K f~wgK¤ú   

 M  N K cwieZ©b 
117.   (Ávb) 
 K  L BgevBwekb 

   N  
118. hvIqvi KviY Kx?  (Abyaveb) 
 K  

 L  

   

 N  
119.    (Abyaveb) 
  LwbR R¡vjvwb L   
 M   N cvwb kw³ 
120. Avgiv weKí kw³i mÜvb KiwQ   
 K  

   

 M  

 N  
121.   (Ávb) 
 K S I O   L H I N   

  C I O  N P I S 
122.    
 K  

 L mylg e¨envi wbwðZ Kiv 
 M  

  cwiwgZ e¨q Kiv 
123.  (Abyaveb) 
 K  L  

  Rxevk¥ R¡vjvwb N evwigÊj  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
124. iv  `iKvi-  

i.  kw³i cwigvY wbw`©ó I AcwieZ©bx  

ii.   

iii.  
 

 K i I ii L i I iii M ii I iii  i, ii I iii 

125. −  (Abyaveb) 
i.  
ii.  
iii. ivmvqwbK wewµqvq cÖvß kw³ 

KvbwU mwVK? 

  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
c  

 
126. D³ R¡vjvwbi Dcv`vb Kx Kx?  (Ávb) 
   L  

 M  N  
127. D³ −   

i.  
ii. evqykw³ I cvigvYweK kw³ 
iii.  

 

 K i L ii  i I ii N i, ii I iii 

8.5 R¡vjvwb weï×Zvi ¸iæZ¡ 
  †R‡b ivL 
 v

 
 CO2 

welv³ CO   
 S I N 

S I 
N  

 H2SO4 I HNO3 
 

 CO, N2O I Ae¨eüZ CH4 

(Photochemical smog)  
 i 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
128. D   (Abyaveb) 
  CO2  L CO  
 M O2  N SO3 

129.   (Abyaveb) 
K CO   CO2  
M NO2  N N2O 

130.  K bv?  (Abyaveb) 
K CO  L CO2 

M N2O   NO2 

131.   (Ávb) 
  SO2  L CO2  
 M CO  N N2O 
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132.  
 (Ávb) 

 K     
 M   N  
133. hvbe   (Ávb) 
 K H2, CO, SO2 L CO2, CO, 

 M CaO, CO2, MgO  CO, CO2, SO2 

134.    
 K C   CO 
 M CO3  N H2O 

135.  (Abyaveb) 
 K CO, NO, CH  CO, N2O, CH4 

 M CO2, NO2, CH4 N CH4, CO2, N2O3 

136.    
 K    

 M GK AYy A·vBW N GK AYy cvwb 
137. ÖwZwµqv Kx?   
 K  
 L   

 M  
   
138.  (Abyaveb) 
 K CO2 I SO2  CO, N2O I CH4 

 M H2 I N2 N SO3 I H2SO3 

139.   (Ávb) 
  CO2 M¨vm, cvwb I Zvc L CO2 I CO M¨vm 
 M cvwb I Zvc N CO, CO2 I CH4 M¨vm 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

140. CO, N2O −  

i.  
ii.  
iii.   

U mwVK? 

 K i I ii  i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
 I 142  

SO2 I NO2 
H2SO4 I HNO3 G cwiYZ nq| 

 
141. ?   
 K  L  

 M    
142. D³ NUbvi −   

i.  
ii.   
iii.  

 

 K i  i I ii M iii N i I iii 

8.6 ivmvqwbK kw³ e¨env‡ii †bwZevPK cÖfve 

  †R‡b ivL 
   g~jZ 

hw`I d

 
 

CO2 
CO2 

CO2  
 CO2 

 
  

 CO2 

Ges CO2  
 

 
 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
143.   (Ávb) 
   L wMÖb nvDR M¨vm 

 M ¯Íi N AvKw¯§K wech©q 
144.   (Abyaveb) 
 K  
   

 M e O2-  
 N evqyi Av`ª©Zv n«vm cvq 
145.   (Ávb) 
 K O2  L N2  
  CO2  N NH3 

146. eZ©gvb 
?  (Abyaveb) 

  CO2  L O3  
 M N2O  N NH3 

147. 
  (Abyaveb) 

 K CO2  L N2O  
 M NH3   Í̄i bó Kiv 
148. Global warming-Gi Rb¨ CO2    
   L  
 M  N  
149.  Ultra-Violet ray   (Ávb) 
 K    

 M CO2 N O2 

150. CO2-   (Abyaveb) 
 K  L  
   N Gi ivmvqwbK mwµqZv AZ¨waK 
151.  (Abyaveb) 
 K CO   CO2 

 M SO2  N NO 

152.   (Abyaveb) 
  wMÖb nvDR M¨vm L  

 M wkívqb N Kve©b WvBA·vBW 
153.   (Ávb) 
 K CO2  L CO  
 M N2O   O3 

154.   (Abyaveb) 
 K f~wgK¤ú   
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 M AZ¨waK Liv N  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

155. − (  

i. CO2 I NO 

ii. SO2 I NH3 

iii. H2S  I P2O5 

 

 K i  i I ii M ii I iii N i, ii I iii 

156. wMÖb nvDR cÖwZwµqvi cÖfv e− (  

i. CO2  

ii.  

iii.  

 

 K i L ii  i I ii N i, ii I iii 

157. − (Abyaveb) 

i.  

ii.  

iii.  

 

 K i L i I ii M i I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

158 I 159 bs cÖ  
 

158.  (Abyaveb) 
 K O2   CO2 

 M O3  N N2 
159. −   

i.  
ii.  
iii.  

wVK? 

 K i L ii  i I ii N i, ii I iii 

8.7 B_vbj‡K R¡vjvwb wn‡m‡e e¨envi 

  †R‡b ivL 
 

  
 

 

 
 

 
 

 
 

- 
wb ejv nq| 

 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

160. 
 (Ávb) 

   L  
 M  N  
161.  (Abyaveb) 
  wg_vbj, B_vbj L  
 M  N A¨  
162. 

eva¨Zvg~jK? (Ávb) 
  25  L 15 

 M 10  N 5 

163.  (Ávb) 
 K cPb  MuvRb 
 M  N `nb 
164.  (Ávb) 
 K LwbR L Rxevk¥ 
   N  
165.   (Abyaveb) 
  C2H5OH- L C3H7OH- 
 M CH3OH- N CH3OCH3- 
166. 

?  
 K   Zvc 
 M we`y¨r N kã 
167. o 

B_vbj wgwkªZ K  (Ávb) 
 K 25%  L 15% 

 M 20%   10% 
168. Avjy, fz

hvq−  
  B_vbj L wg_vbj 
 M  N Rxevk¥ R¡vjvwb 
169.   
 K  
 L evqyi CO2  
   
 N  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

170. C2H5OH −   
i.  
ii. `vn¨ Zij ivmvqwbK c`v_© 
iii.  

 
 K i I ii  L i I iii 

 M ii I iii   i, ii I iii 

171. B_vbj Drcv`b Kiv hvq−  vM) 
i. Avjy, fz  
ii.  
iii.  

 
  i I ii  L i I iii 
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 M ii I iii  N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 I 173  : 
MuvRb
⎯→ X (Zij) 

172. X   
 K wg_vbj  L  
  B_vbj  N  
173. X −  

i.  
ii.  
iii. CO2 I H2O  

 
 K i I ii   i I iii 

 M ii I iii  N i, ii I iii 

8.8 ZworivmvqwbK †Kvl 

  †R‡b ivL : 
 Zwor

 
 M¨vjfvwb 

-
 

 

 
 

 
  
 Zwor -

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

174. -weRviY Kx  (Abyaveb) 
 K we`y¨rkw³ Øviv cÖfvweZ   
 M  N Am¤¢e 
175. Zwor

nq?  (Abyaveb) 
  ivmvqwbK, we`y¨r L we`y¨r, ivmvqwbK 
 M  N  
176. Zwor  (Abyaveb) 
 K jeY L  
  jeY-  N  
177.  (Abyaveb) 
 K MwjZ jeY L  
   jeY N  
178.  (Ávb) 
   L  
 M  N  
179. 

 (Abyaveb) 
 K  L cÖkgb wewµqv 

 M   RviY-weRviY wewµqv 
180. rk

 (Ávb) 
 K Zwor  L  
 M W¨vwbqv    
181. -

  
 K 1795  L 1790  
  1800  N 1805 
182.  (Ávb) 
   L ZworØvi 
 M  N  
183. s  ivmvqwbK 

 Kx ejv nq? (Ávb) 
 K    
 M Zwor Øvi N Uvi 
184.  (Abyaveb) 
 K RviY cÖwµqv L weRviY cÖwµqv 
  RviY-weRviY cÖwµqv N bb-  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

185. ivmvqwbK kw³ ⎯→  (Abyaveb) 
i.  
ii. RviY-weRviY  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

186. Zwor -  
i. ZworØvi I jeY-  
ii.  
iii.  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
87 I 188  : 

 
187. wU  (Abyaveb) 
  M¨vjfvwb L v 
 M  N  
188. -   

i. -  
ii. RviY-weRviY wewµqv msNwUZ nq  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

8.9 we ỳ¨r cwievnx I ZworØvi 

  †R‡b ivL 
  

 
 
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 

 
 

 :  
 

 
 , 

 
 

 
 

envi Kiv nq| 
 

avZz/avZe  
 ZworØvi wewµqv RviY ev weRviY wewµqv| 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
189. 

 (Ávb) 
 K   Zwor  
 M cwienb N  
190. 

 (Ávb) 
 K    
 M  N ZworØvi 
191.  (Ávb) 
  we`y¨r cwievnx L we`y¨r Kzcwievnx 
 M  N  
192. Uªbxq 

 (Ávb) 
 K abvZ¥K Zwor L FYvZ¥K Zwor 
  ZworØvi N A¨vwgUvi 
193.   (Abyaveb) 
  MÖvdvBU L weï× cvwb 
 M Kqjv N A¨vjywgwbqvg 
194.  (Ávb) 
 K    
 M  N ZworØvi 
195.  (Ávb) 
 K A¨vbvqb  K¨vUvqb 
 M Zwor  N ZworØvi 
196. I

fvM Kiv hvq? (Ávb) 
  `yB L wZb 
 M Pvi N cuvP  
197. 

 (Ávb) 
 K  L A¨vbvqb 
   N K¨vUvqb 
198. 

 (Ávb) 
 K  L K¨vU  

 M avZz cwievnx   
199.  (Ávb) 
  2  L 3 

 M 4  N 5 
200.  (Abyaveb) 
 K  L  
 M    
201.  (Abyaveb) 
  RviY-weRviY wewµqv L  
 M  N  
202.  (Abyaveb) 
 K abvZ¥K ZworØvi L  
  FYvZ¥K ZworØvi N A¨vwgUvi 
203.  (Abyaveb) 
 K or Pvjbv Kiv nq 
 L  
   
 N  
204. Ag Ag+(aq)  (Abyaveb) 
 K Ag+(aq) ⇋ Ag(s) L Ag(s) ⇋ Ag+(aq) 
  Ag(s) ⇋ Ag+(aq) + e- N Ag+(aq) + e- ⇋ Ag(s)  
205. avZz/avZe Avq  (Abyaveb) 
  Cu Cu2+(aq) L Cu2+(aq) Cu 
 M Cu Cu+(aq) N Cu+(aq) Cu 
206.   (Abyaveb) 
 K   jeY 
 M  N  
207. 

 (Ávb) 
 K KwVb  L  
 M    
208. 

Kiv nq? (Abyaveb) 
   L  
 M RviY wewµqvq N weRviY wewµqvq 
209.   
  RviY ZworØvi L weRviY ZworØvi 
 M  N  
210. -   
 K  
 L  
 M  
  -cÖ`vb nq 
211. Zn│Zn2+ (aq)  (Ávb) 
   L RviY-  
 M  N  
212.  (Ávb) 
 K GKgyLx  DfgyLx 
 M GKgyLx ev DfgyLx N AvqwbK 
213.   
 K Zworkw³ ivm  
   
 M  
 N  
214.  (Ávb) 
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 K    
 M abvZ¥K ZworØvi N cwievnx ZworØvi 
215. Zwor

e¨envi Kiv nq?  (Ávb) 
 K  L  
 M cøvwUbvg `Ê  MÖvdvBU `Ê 
216.   
 K  L  
  RviY-  N Ab¨  
217. avZz  (Abyaveb) 
 K Aa©cwievnx   
 M AvqwbK cwievnx N Kzcwievnx 
218.  (Ávb) 
  weRviY L RviY 
 M  N cwjgviKiY 
219.  (Ávb) 
 K weRviY   RviY  
 M cÖwZ   N  
220. Zwor i

 Kx ?  (Ávb) 
 K   L K¨vUvqb  
 M A¨vbvqb   K  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

221. Ag/Ag
+

(aq) ZworØvi−  
i.  
ii. AavZe we`y¨r cwievnx c`v_© 
iii.  

 
 K i I ii  i I iii M ii I iii N i, ii I iii 

222. Zn/Zn
++

(aq) −  
i.  
ii.  
iii.  

 
 K i I ii  i I iii M ii I iii N i, ii I iii 

223. Zwor − (Abyaveb) 
i.  
ii.  
iii.  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

224. Zwor − (Abyaveb) 
i.  
ii.  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

25 I 226  

 
225.  (Abyaveb) 
 K  L  
 M     
226. −  

i. X  
ii. Y  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

8.10 M¨vjfvwbK †Kvl 

  †R‡b ivL : 
 

 
 

w Cu Cu2+(aq) 
Zn Zn2+(aq)  avZz/ avZe Avqb ZworØvi e¨eüZ nq| 

   
 

q| 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

227.  (Ávb) 
 K AavZe c`v_©  
  Kg mwµq avZe ZworØvi 
 M  
 N  
228.  (Ávb) 
 K CuSO4   ZnSO4  
 M NaCl  N FeSO4 
229.  (Ávb) 
  Kcvi `Ê L wR¼ `Ê 
 M wmjfvi `Ê N MÖvdvBU `Ê 
230. Zn│Zn2+║Cu2+│Cu   
 K Kcvi ZworØvi µgk ÿqcÖvß nq 

 L wRsK  
   

 N  
231. Zn│Zn2+║Cu2+│Cu   
 K  Zn2+  

 L  Zn2+  
 M  Cu2+  

   Cu2+  
232.    
 K Ag/Ag+ L Cu/Cu2+ 
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  Zn/Zn2+ N Sn/Sn2+ 
233. 

 (Abyaveb) 
 K NaCl   KCl 

 M CuCl2  N ZnCl2 

234.   
 K Zn  
 L Cu  
 M Zn2+

(aq) + Cu(s)→ Zn(s) + Cu2+(aq)  
  Zn Cu  

235. Zn(s) + Cu2+ (aq)→ Zn2+(aq) + Cu(s) 
   

 K Zn(s)│Cu2+(aq)║Zn2+ │Cu(s) 
  Zn(s)│Zn2+(aq)║Cu2+ (aq)│Cu(s) 
 M Zn(s)│Cu2+(aq)║Zn2+ (s)│Cu(aq) 
 N Zn(s)│Zn2+(aq)║Cu2+ (aq)│Cu(s) 
236. ║  (Abyaveb) 
 K  L   
   N  
237. 

 (Ávb) 
   L jeY `Ê 
 M  N  
238. Cu │Cu2+ (aq) avZz/avZe Avqb 

Zn│Zn2+(aq) avZz/avZe Avqb 
  

  Cu2+ (aq) + 2e- → Cu(s) 

 L Zn(s) → Zn2+(aq) + 2e- 
 M Zn(s)+ Cu2+(aq) → Zn2+ (aq) + Cu(s) 
 N Zn2+(aq) → Zn(s) + 2e- 
239. vbwU? (Abyaveb) 
 K wRsK `Ê  Kcvi `Ê 
 M Kve©b `Ê  N  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

240. ZnZn2+
 (aq) ║ Cu2+

(aq) Cu −  
i.  
ii.  
iii. Cu/Cu2+

(aq) ZworØvi e¨envi Kiv nq 
 

  i I ii L i I iii M ii I iii N i, ii I iii 

241. −  
i. CuCu2+(aq) avZz/avZe Avqb ZworØvi 

e¨eüZ nq 
ii. ZnZn2+(aq) avZz/avZe Avqb ZworØvi 

e¨eüZ nq 
iii. RviY- -  

 
 K i I ii L i I iii M i I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

42 I 243 bs  

 

 
ZnSO4 `ªeY CuSO4 ª̀eY 

jeY 

 
242. −  

i. Zn2+  
ii. Cu2+(aq)  
iii. Cu Cu2+(aq)  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

243. U  (Abyaveb) 
 K CuSO4  L ZnSO4 

 M NaCl   KCl 

8.11 WªvB‡m‡ji MVb I B‡jKUªb ¯’vbvšÍ‡ii 

†KŠkj 

  †R‡b ivL : 
 

 
 

e¨envi Kwi| 
 

 
 

MnO2 
NH4Cl I ZnCl2 Gi jv

 
 

MnO2 Gi fvix AveiYhy³ Kve©b ̀ Ê e¨envi Kiv nq| 
 Zn2+ 

 
 MnO2 

 
 

 1.5  

   mvaviY enywbe©vPwb cÖ‡kœvËi 
244.  (Abyaveb) 
  Zn  L Cu  
 M MnO2  N NH4Cl 

245.  (Abyaveb) 
 K MnO2 L MnCl2 
 M ZnCl2  NH4Cl + ZnCl2 

246. i  (Abyaveb) 
 K MnO2   C  
 M NH4Cl  N ZnCl2 

247.  (Ávb) 
  MnO2  L MnCl2 

 M NH4Cl  N ZnCl2 
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248. i?(Ávb) 
  2  L 3 
 M 4  N 5 

249.  (Abyaveb) 
 K C  Zn 
 M MnO2 N NH4Cl + ZnCl2 

250.  (Abyaveb) 
   L  
 M  N  
251.  (Ávb) 
 K MnO2  NH4Cl I ZnCl2 
 M NH4Cl N ZnCl2 
252.  MnO2   
 K     
 M  N  
253. 

  
 K  
 L  
   
 N  
254.   
 K  L  
 M   RviY-  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

255. - −  
i. Zn(s) → Zn2+(aq)+2e- 

ii. 2NH4
+(aq) + 2MnO2(s) + 2e-→ 2NH3(aq) + 

Mn2O3(s) + H2O(l) 
iii. Wªv 1.5  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

256. - (Abyaveb) 
i.  

ii.  
iii. MnO2 I ÷vP© 

 
  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

57 I 258  

 
257.  (Abyaveb) 
 K Al2O3   MnO2 M PbO2 N ZnO2 
258. −  

i.  MnO2  
ii. Zn  
iii. NH4Cl, ZnCl2 

Kiv nq  
 

 K i I ii L i I iii M ii I iii  i, ii I iii 

8.12 ¯̂v ’̄¨ I cwi‡e‡ki Dci e¨vUvwii cÖfve 

  †R‡b ivL 
 

 
 Zn I MnO2 Zn I Hg2O

Pb I PbO2 CoO2 
 

 

 
 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
259.  (Abyaveb) 
  Hg2O  L HgO 

 M Hg2O2  N HgO2 
260. 

 (Abyaveb) 
 K CoO   CoO2 

 M PbO2  N MnO2 
261. e¨vUvw

 (Ávb) 
 K RwÛm  L  
 M eª¼vBwUm   K¨vÝvi 
262. 

 (Abyaveb) 
  MnO2  L PbO2  
 M CoO2  N Hg2O 
263.  -

 (Abyaveb) 
 K Zn I MnO2   Pb I PbO2   
 M Zn I Hg2O  N C I CoO2   

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

264.   
i.  
ii.  
iii.  
w  

  i I ii L i I iii M ii I iii N i, ii I iii 

265. - (Abyaveb) 
i. welv³  
ii.  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
66 I 267  

 
266. 

 (Abyaveb) 
 K MnO2  L Hg2O  
 M PbO2   CoO2 

267. I -  
i.  
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ii.  
iii.  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

8.13 we ỳ¨r e¨envi K‡i wewµqv msMVb 

  †R‡b ivL : 
 -

Kiv hvq| 
 

 
 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
268.  (Abyaveb) 
 K   
 L  
   
 N  
269.  (Abyaveb) 
    
 L  
 M  
 N  
270.  (Abyaveb) 
 K    
 M  N  
271. 

 (Ávb) 
 K j¨v  L  
 M    

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

272. Fe-Gi Ici Au −  
i.  
ii.  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

73 I 274  

 
273.   
   L M v̈jfv  
 L  N  

274. DwjøwLZ cÖwµqvq- (Abyaveb) 
i. RviY-weRviY wewµqv msNwUZ nq 
ii.  
iii. RviY msL¨v n«vm cvq  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

8.14 Zworwe‡kølY I Zworwe‡kø‡l¨i wewkøó 

nIqvi †KŠkj 

  †R‡b ivL : 
 Zwor

 
 Zwor  
 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
275. Zwor  (Abyaveb) 
   L  
 M -  N  
276.   (Ávb) 
 K  L  
  e¨vUvwi N  
277. i  (Ávb) 
 K    
 M  N wjw_  
278. 

  
 K Cl - (l) + e-  2Na+ + 2e-→2Na(l) 
 M Cl - (l) - e- → Cl N NaCl (l)→Na+ Cl-(l) 
279.  (Ávb) 
 K Avqb   K¨vUvqb  
 M A¨vbvqb  N  
280. NaCl   
  2Cl-→ Cl2(g)+2e- L 2Na++2e-→2Na(l) 
 M Cl-(l)+e- N Cl-(l)-e-→Cl 
281.  (Ávb) 
 K      
 M K¨vUvqb  N A¨vbvqb 
282.  (Ávb) 
 K K¨vUvqb  L A¨vbvqb  
 M     
283.  (Abyaveb) 
 K NH4OH L CH3COOH 
 M CH4  NaCl (MwjZ) 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

284. NaCl Na avZz I H2 −  
i.  wewkó 
ii.  
iii.  
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  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

285 I 286  : 
 

 

 
285. −  

i.  
ii.  
iii.  Na avZz Rgv nq 

 
 K i I ii  i I iii M ii I iii N i, ii I iii 

286. 
  

 K Cl2 L H2 M HCl  NaOH 

8.15 ZworivmvqwbK †Kv‡li cÖ‡qvM 

  †R‡b ivL : 
 Zwor

 
 

 
 Zwor

Kivi Rb¨ Zwor  

   mvaviY enywbe©vPwb cÖ‡kœvËi 
287.  (Ávb) 
 K Zwor     
 M  N  
288.  (Ávb) 
 K cvZjv avZzi AveiY L  
  i³ N  
289.  v) 
 K Zwor  
 L  
 M  
  e-  
290.  (Ávb) 
 K Zwor  L  
  Zwor   N Wªv  
291. 

 (Abyaveb) 
    L cUvwmqvg  
 M   N Kcvi 
292. Zwor

 (Ávb) 
   L  

 M  N  
293.  (Abyaveb) 
 K  
 L  
 M  
   
294.    (Ávb) 
 K H2 M¨vm   we`y¨r  
 M R¡vjvwb  N Zvckw³ 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
 295 I 296  

 
 

295. 
wbY©q Kiv hvq? (Abyaveb) 

   L jU 
 M  N  
296. 

 (Abyaveb) 
 K   GK wgwbU 
 M  N `k wgwbU 

8.16 cvwbi Zworwe‡kølY 

  †R‡b ivL 
 cvwbi AYy 2  I 1

MwVZ| 
 

 
 Zwor

nq| 
 cvwbi Zwor (Pt) cvZ 

 
 

-weRviY wewµqv msNwUZ nq| 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
297. 

 (Ávb) 
 K mgvb   wØ¸Y  
 M  N wZb ¸Y  
298.  (Abyaveb) 
 K  
 L  
   
 N  
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299. 
nq?  (Ávb) 

   L  
 M  N  
300. 

nq?  (Ávb) 
 K  L  
 M Kve©b WvBA·vBW   
301.  (Ávb) 
 K  L  
 M    
302.   
 K O + O → O2 L OH

−
 → OH + e 

  4H+ + 4e− → 2H2 N 4OH
−
→ 2H2O + O2 + 4e− 

303. Pt e¨eüZ nevi KviY Kx?  
 K Pt `vwg  L Pt  
  Pt  N Pt  
304.  (Ávb) 
  H2O  L O2  
 M H+  N H2

 

305. cvwbi Zwor  (Ávb) 
 K H2O   L O2 

 M O+   H− 

306.   
 K RviY wewµqv `ªæZ nIqv 
 L  
   

 N  
307. cvwbi Zwor   
 K O2  L H2 M¨vm Rgv nq 
  H2  N H2O  

308.  (Ávb) 
 K bvBwUªK GwmW  mvjwdDwiK GwmW 
 M  N dmdwiK GwmW 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

309. H2O(l) 
Zwor

⎯⎯⎯→H2(g) + O2(g) wewµqvq-  

i.  
ii.  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

310. 2H2O(l ) ⎯⎯⎯⎯→ 2H2(g) + O2(g); −  
i. 2H2O(l)→ O2(g)+ 4H

+
(aq) + 4e- 

ii. 4H+(aq) + 4e-→ 2H2(g) 
iii.  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 I 312  

 

 
311. A I B  (Abyaveb) 
 K    
 M Rjxq  N ev®ú 
312. wµqvq−  

i.  
ii.  
iii.  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

8.17 †mvwWqvg †K¬vivBW ª̀e‡Yi Zwor we‡kølY 

  †R‡b ivL 
 NaCl-  
 NaCl  b  
 

NaCl  
 NaCl NaCl- -

 
 NaCl  Na+ I Cl¯  
  
 

 
 NaCl Cl2 I H2 NaOH 

DcRvZ  

   mvaviY enywbe©vPwb cÖ‡kœvËi 
313. 

 (Ávb) 
   L  
 M  N  
314. 

 (Ávb) 
 K mvwWqvg    
 M   N Kve©b 
315. NaCl 

msNwUZ nq? (Abyaveb) 
 K  L  
  RviY-weRviY wewµqv N Av`ª©  
316. 

N   
  2H2O(l) + 2e− H2(g) + OH

−
(aq) 

 L Na+(l) + e−→Na(l) 
 M Cl

−
(l) - e−→Cl  

 N NaCl(l)→Na+Cl
−
(l) 
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317.  (Abyaveb) 
 K H2  L Cl2  
 M Na   NaOH  
318.  (Abyaveb) 
 K NaCl L NaCl(s) 
  NaCl(aq) N NaCl + H2O(g) 
319.  (Ávb) 
 K Na   Cl2 

 M HCl  N H2O 
320. NaCl  (Abyaveb) 
 K H+ L O2− 
 M OH−   Na+ I Cl−  
321. 

  
 K RviY nq L weRviY nq 
   N  
322.  (Abyaveb) 
 K Cl2  L H2  
  NaOH  N H2O 
323.  (Abyaveb) 
 K cvwb RvwiZ nq  cvwb weRvwiZ nq 
 M Cl

−
 RvwiZ nq N Cl

−
 weRvwiZ nq 

324.  (Ávb) 
 K CaCl2   NaCl 

 M KCl  N NaBr 
325. NaCl Gi Zwor  (Ávb) 
 K     
 M   N  

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
326. NaCl -  

i. 2Cl
−
 (aq) → Cl2(g) + 2e

−
 

ii. 2H2O(l) + 2e
−→H2(g) + OH−(aq) 

iii. Cl
−- e−  → Cl  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

327. NaCl -  
 i.  
 ii.  
 iii. Na2CO3 cvIqv hvq  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

328. NaCl- − (Abyaveb) 
i. NaOH  
ii.  Cl2 
iii. H2 

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
329 I 330  

  

kølY 

329.  (Abyaveb) 
 K Cl

−  L Na+  
  H+  N OH

− 
330.   
   L  
 M  N  

8.18 Zworwe‡køl‡Y Drcvw`Z c`v‡_©i 

evwYwR¨K e¨envi 

  †R‡b ivL 
 Zwor  

Kiv nq| 
  i 

 
 

 
 

 
 v  

R¡vjvwb| 
 

NaOH  

   mvaviY enywbe©vPwb cÖ‡kœvËi 
331.   e¨eüZ nq? (Abyaveb) 
  NaOH  L NaCl 
 M KOH  N Al2O3 

332.  (Ávb) 
 K O2  H2 
 M Cl2 N N2  
333.  (Ávb) 
 K Zvc L cvwb 
  cvwb I Zvc N R¡vjvwb 
334. Zwor  (Abyaveb) 
 K  L we`y¨r mycvwievnx 
 M D¾¡j  Kg mwµq 
335.  (Ávb) 
 K   B¯úvZ 
 M  N Fe3O4 
336. - bwU? (Ávb) 
 K Mg  L Cu   
 M Ni   Al 

337. 
nq?  (Abyaveb) 

 K Zn, Cu  Zn, Mg 
 M Mg, Al N Zn, Al 
338.  (Abyaveb) 
 K    
 M fvjKvbvBwRs N M¨vjfvbvBwRs 
339.  (Abyaveb) 
   
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 L  
 M  
 N  
340. 

  (Ávb) 
 K NaOH   Cl2 

 M NaCl  N ZnCl2 
341.   eûj e¨eüZ nq?  (Ávb) 
 K Ca L Al M Sn  Cu 
342.  (Abyaveb) 
 K  L  
   N Kg mwµq nIqvq 
343.    (Ávb) 
 K N2  L H2O  
  NaOH  N HCl 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

344. −  
i.  
ii.  
iii. avZzi D¾¡jZv n«vm Kiv nq 

 
  i I ii L i I iii M ii I iii N  i, ii I iii 

345. -  
i.  Kiv nq 
ii. v  

Kiv nq 
iii. NaOH  Kiv nq  

K? 
 K i I ii L i I iii M ii I iii   i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
-347  

H2 
 

346. -  ( ) 
i.  
ii. g~j¨evb R¡vjvwb  
iii. RviY-weRviY wewµqv   

 
 K i I ii L i I iii M ii I iii   i, ii I iii 

347.  (Abyaveb) 
 K   
  cvwbi Zwor  
 M   
 N   

8.19 wbDwK¬qvi wewµqv I we ỳ¨r Drcv̀ b 

  †R‡b ivL : 
 

 
   
 83-

 
 

, 

 
 

i b¨vq 

 
 -

235 2.0  1013 

 
 

 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
348.  (Ávb) 
    L Kve©b  
 M   N  
349. 

 (Ávb) 
 K ivmvqwbK kw³    
 M   N  
350. 

wewµqv?  (Ávb) 
 K wdmb   wdDmb  
 M wbDwK¬qvi  N  
351.  (Ávb) 
  wdmb  L wdDmb 
 M wbDwK¬qvi  N  
352. 210(Po) (Abyaveb) 
 K wmmv -204 L wmmv -205 
  wmmv -206 N wmmv -207 

353. (Ávb) 
 K   L bvMvmvwK 
 M UvwKI   dzKzwkgv 
354. -238  (Abyaveb) 
 K  -232   -234 
 M  -235 N  -236 

355. 15 wgwjqb C 
  

 K  L  
 M wUªwUqvg  wnwjqvg 
356. 

we ỳ¨r Drc  (Ávb) 
  wdmb  L wdDmb 
 M  N hyZ wewµqv  
357. 2.2  107  (Abyaveb) 
 K 2.24L L 44.8  107L 
  49.28  107L N 56.3  107L 
358. -235  

  
 K 10wU  L 20wU  
  30wU  N 40wU 
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359. 1 -235  

 (Abyaveb) 
 K 2.0  1013  2.2  107 
 M 6.023  1013 N 6.023  1023 
360. 1  (Abyaveb) 
 K 8910 L 89100 
  891000 N 891000 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
361. Svq- (Abyaveb) 

i. -  
ii.   

iii.  
 

 K i I ii L i I iii  ii I iii N i, ii I iii 

362. -235 -  
i. 30  

ii. Sr-90 I Xe-143  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

63 I 364  

U-235 + 
1

0
n →X - 90 + Y-143 + 3

1

0
n 

363. X-90  I Y-143  ( ) 
 K Kr I Sr  Sr I Xe M Rb I Xe N Cs I U 

364. − (Abyaveb) 
i. ZvcDrcv`x wewµqv 
ii. wbDwK¬qvi wkKj wewµqv 
iii. wbDwK¬qvi wdmb wewµqv  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

 
wbe©vwPZ enywbe©vPwb cÖ‡kœvËi 

365. 1 O = O  
K 244 kJ/mole L 241 kJ/mole  
 498 kJ/mole N 928 kJ/mole 

366. Cl – Cl  
 244 kJ  L 414 kJ  
M 326 kJ  N 431 kJ 

367. E2 Ges 
E1 

mwVK? 
K E2  E1  L E2 = E1  
 E1  E2  N E1  E2 

368. - 
i.  W  

ii.  

iii.  CO2  
 

 K i I ii  L i I iii  
 M ii I iii   i, ii I iii 

369. Fossil fuels  
 K  L Kqjv 
 M    
370.  
 K C L H 
 M O  S 

371.   
 K CO2   CO  
 M SO2  N CH4 

372. - 
i. NO2 
ii. CO2  
iii. SO2 

 

 K i I ii L i I iii  ii I iii N i, ii I iii 

373.  
 K CO   CO2 

 M SO2  N NO 

374.  
 K CO  L SO2 

 M NO2   CO2 

375.  
  Zvc L ZvcgvÎv 
 M  N  
376. 

Kiv nq? 
 K Rvcvb L evnvgv 
  eªvwRj N  
377. RviY-

 
 K  L  
   N  
378. cwievnx mvaviYZ KZ cÖKvi? 
  2 L 3 
 M 4 N 5 
379. ? 
 K wPwb L  
  MÖvdvBU N MwjZ jeY 
380.  
 K Ni Ni2+(aq)  Ag Ag+(aq) 
 M Zn Zn2+(aq) N Cu Cu2+(aq) 
381.  
  Cu(s) L Zn(s) 
 M Zn2+(aq) N Cu2+(aq) 
382.  
 K K¨vUvqb mieivn Kiv 
 L  
 M  
   
383.  
 K MnO2  L NH4Cl  
 M ZnCl2   AlCl3 

384.  
  1.5 Volt L 2.0 Volt 
 M 4.5 Volt N 6 Volt 
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385. e¨vUvwii Aci bvg Kx? 
   L AvBwcGm 
 M  N  
386.  
 K C  L Zn  
  MnO2  N NH4Cl 

387.  
 K Zvgv L `¯Ív 
  wmmv N cvi` 
388.  
 K H2  L C2H6  
  O2  N C2H5OH 
389. - 

i. Avqb 
ii.  
iii.  

 
  i I ii L i I iii M ii I iii N i, ii I iii 

390. - 
i.  
ii.  
iii.  

 
 K i I ii L i I iii  ii I iii N i, ii I iii 

391.  
 K Cu L Zn  Pt N H2SO4 

392. -235 wbDwK¬qvi wdmb wewµqvq KZ Ryj kw³ 
 

 K 2.2  107  L 2.2  1013 
 M 2.0  10   2.0  1023  
393. Z nq? 
  wdmb L wdDmb 
 M  N fvOb 
394.  
 K 82  83  M 92 N 72  
395. 

 
 K 10%   20%  
 M 30%  N 40% 

396. 235

 92
 U +

1

0
 n → 

144

 56
 Ba + 36A + 2wU wbDUªb + wecyj kw³; A Gi 

 
  90 L 92 
 M 96  N 94 
397. -234  
 K wmmv-206  -238 
 M -210 N -235 
398.  
 K cÖkgb L Zvcnvix 
  wbDwK¬qvi N  
399.  
 K cÖkgb L Zvcnvix 
  wbDwK¬qvi N  

 
G  A a ¨v‡q i  c vV  mg wš ^Z  e n ywb e ©vP wb  c Ö‡k œvËi  

 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

400. − (Abyaveb ) 
i. -  
ii. -  
iii.  

 

  i I ii L i I iii M ii I iii N i, ii I iii 

401.   
i.  
ii. cvigvYweK kw³ 
iii. we`y¨r kw³ 

 
  i I ii L i I iii M ii I iii N i, ii I iii 

402. -  
Ni Ni

2+
∥Ag Ag

+
  

i.  
ii. Ni

2+ waK¨  
iii. Ag

+  
 

 K i I ii L i I iii  ii I iii N i, ii I iii 

403. CH4 + Cl2 = CH3Cl + HCl wewµqvwU- (Abyaveb) 
i.  

ii. Zvcnvix 
iii. H = −99 kJ 

 

 K i I ii L i I iii   ii I iii N i, ii I iii 

404. −  
i.  
ii.  
iii.  

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

405. −  (Abyaveb) 
i. cvigvYweK Pzwj­i e¨envi 

ii. wkí-  
iii. Rxevk¥ R¡vjvwbi e¨envi 

 

 K i I ii L i I iii M ii I iii  i, ii I iii 

406.  nIqvi KviY-  
i. 

_vKvq 

ii.  

iii.  
 

  i I ii L i I iii M ii I iii N i, ii I iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −409  
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H – 

H

|

C

|

H

 – H + Cl – Cl → H – 

H

|

C

|

H

 – Cl + H – Cl 

 C – H eÜb kw³ : 414 kJ/mole 

 C – Cl eÜb kw³ : 326 kJ/mole 

 Cl – Cl  eÜb kw³ : 244 kJ/mole 

 H – Cl eÜb kw³ : 431 kJ/mole 

407.    
K 99 kJ  L 199 kJ 

 658 kJ  N 757 kJ 
408.    

  L Zvcnvix 
 M cÖkgb  N  
409. C– H   (Abyaveb) 

 C – Cl  L H – Cl  
M H – H  N Cl – Cl 

410 I 411  
1H + 1H → Drcv`  
410.  ( ) 
 K  L  
 M wUªwUqvg  wnwjqvg 
411. − ( ) 

i.  
ii. wbDwK¬qvi wdDmb wewµqv 
iii. wdmb wewµqv 

 
 K i I ii  i I iii M ii I iii N i, ii I iii 

 412 I 413  
y2(g) + z2(g) = 2yz(g) 

y−y, z−z I y−z 30 kJ /mole. 40kJ/mole  
I 36 kJ/mole  

412.  ( ) 
   L  
 M  N cÖYqb 
413. wewµqvwU − ( ) 

i.  
ii.   
iii.  

 
 K i I ii  i I iii M ii I iii N i, ii I iii 

414 I 415  

X Y  

414. X I Y  (Abyaveb) 
   L  
 M c  N  
415. X I Y -  

i. RviY-  
ii. Zwor ivmvqwbK wewµqv nq 
iii. M ⎯→ M+ + e- 

 
 K i I ii L i I iii M ii I iii  i, ii I iii 

 
Abykxjbxi m„Rbkxj cÖkœ I DËi 

 
-1   

i. + O2 → CO2 + H2O + kw³ 

ii. 238U + On1 → 56Ba + 36Kr + 3On1 + kw³ 
iii. Zn + CuCl2 → ZnCl2 + Cu + kw³ 

 

K.    
L. Zwor   
M.  wewµqv bqÑe¨vL¨v 

Ki|  
N. i) I (iii) Gi wewµqv Zzjbv Ki|   

  1bs cª‡kœi DËi   
K. Zwor

 

L. bZ ỳwU Kv
Kiv nq| 

 i.  
 ii.  

M.  GwU 
wbDwK¬qvi wkKj wewµqv, ivmvqwbK wewµqv bq| 

 ii -
56Ba I 36Kr 

-238 ev 56Ba I 36Kr 

 hZÿY 

 
 

ii  
by

, wØZxq wewµqvwU wbDwK¬qvi 
wewµqv| GwU ivmvqwbK wewµqv bq| 

N. i iii bs wewµqvq 
Zwor  

 i bs I iii bs Dfq Zvc Drcv`x wewµqv| i bs wewµqvq 

iii 
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-weRviY wewµqvi 
 

 i bs I iii 
cwiYZ Kiv nq| i bs wewµq

-Pz¤^Kxq iwk¥ 
ii bs wewµqvq Zwor ivmvqwbK 

cv`b Kiv 
nq| 

 i 

Kiv nq| iii 
cwiYZ nq| G -
weRviY wewµqv msNwUZ nq : 

 Zn(S) ⎯→ Zn2+(aq) + 2e¯ 

 
Cu2+(aq) + 2e¯⎯→ Cu(s)

 Zn(s) + Cu2+(aq) ⎯→ Zn2+(aq)+Cu(s)
 

 i 
iii bs wewµqvq ïay we ỳ¨rkw³ 

D , i bs I iii 
| 

-2   

  

 

K.  avZe cwievnx Kx?  
L. wievnx ejv nq 

¨vL¨v Ki|   
M.   
N. 

  
  2bs cª‡kœi DËi   

K. 
| 

L. 
Zwor  

 we ỳ¨r cÖevn hw` cwievnxi Avqb Øviv mvwa
 : MwjZ jeY, 
g (Pt) 

 Ges 
 

M. weMwjZ MgCl2 
mÿg| weMwjZ MgCl2, Mg2+ I Cl¯  

vq- 
 MgCl2(aq) ⎯→ Mg2+(aq) + 2Cl¯(aq) 

 

 
 A¨v 2Cl−(aq) - 2e− →2Cl (RviY) 
                     2Cl→Cl2(g)  
 

 
 Mg2+ + 2e− → Mg (weRviY) 

N. 
 

 2Cl−-2e− → Cl2  
 Mg2+ + 2e− → Mg 
 weMwjZ MgCl2 Mg

Zwor
Ab¨Zg kZ

-ve ve

MgCl2 Mg2+ 
Cl-) 

Mg I Cl2 cvIqvi Rb¨B we ỳ¨r 
 

 
¸iæZ¡c~Y© m„Rbkxj cÖkœ I DËi 
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-3  

FeSO4 `ªeY PbSO4 ª̀eY 

 

  

Fe 
e− e− 

Pb 
NO3

− 
NH4

+ 

 

 

 

K. COD Kx? 1 
L. vnx ejv nq 

 2 
M. − 

e¨vL¨v Ki| 3 
N. NH4

+ I NO3
−Gi MwZi w`K wecixZ nIqvi 
 4 

  3bs cª‡kœi mgvavb   
K COD 

e¨envi Kiv nq| 

L. 
 

 b (OH−) 

nvBWª·vBW Avqb (OH−) 

 
 KOH(s) + H2O ⎯⎯→ K+ + OH− 
 NaOH(s) + H2O ⎯⎯→ Na+ + OH− 
 

 
M. 

 
 Pb `Ê PbSO4-

Fe `Ê FeSO4-Gi 

(NH4NO3) U-

Fe 

Fe2+ 

Pb2+(aq) 

(Pb) 

 

N. (NH4NO3)-Gi AvqbØq wecixZag©x nIqvq Giv 

 
NH4

+ Ges NO3
-Gi MwZi ẁ K wecixZ| 

 
Fe2+(aq) 

(NH4
+) 

(NH4
+) 

avweZ nq| 
 Pb2+(aq) Avqb Pb 

(SO4
2−) 

abvZ¥K Avqb Fe2+(aq), 

NH4
+ Ges NO3

−  

-4   

 

+ − 

Cr3+ 

SO
2−

4

 

  

 

 

K.  1 
L. ÔBOD  2 
M. 

 3 
N. 

Ki| 4 
 4bs cª‡kœi DËi  

K. 
 

L. BOD Biological Oxygen Demand 

 

 
ZvB BOD| 

BOD  

M. 
 

 i. (NaOH) 

(H2SO4) 
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 ii. Cr2 (SO4)3 

 (Cr3+) 

 
 iii.  

 
  Cr2(SO4)3(aq) → Cr3+

(aq) + SO4
2−

(aq) 

  Crs → Cr3+
(aq) + 3e− 

  Fe
2+

(aq) + 2e− → Fe(s) 

N. 

  
  

(i) 

ejv nq| 

(i) M v̈jfvwb

 

(ii) we ỳ¨rkw³, ivmvqwbK 
 

(ii) 

we ỳ¨r 

 

(iii)  cÖwµqvq 
 Avqbmg~n 

 

(iii) 

RviY-weRviY wewµqvi 

Kiv nq| 

(iv) 

 
(iv) 

 

(v) 

e¨eüZ nq| 

(v) GwU kw³i GK cÖKvi 
Drm| 

-5    
 

 
(cøvwUbvg) 

 
(Kve©b) 

weMwjZ CaF2 

 

 

K.  1 
L.  2 
M.  3 
N. CaF2 

Ki| 4 
  5bs cª‡kœi mgvavb   

K 
(electroplating) ejv nq| 

L. 
 

 
cÖevwnZ 

 

M. 
− 

 CaF2 s Zwor 
CaF2 

CaF2, Ca2+ I F− c 
 

 CaF2 ⎯→  Ca2+(aq) + 2F−(aq) 

 

(F) 

 
  
 2F−(aq) − 2e− ⎯→  2F(RviY) 
 2F ⎯→  F2(aq) 
 

K¨vjwm
 

  Ca2+ + 2e− ⎯→  Ca (weRviY) 

N. CaF2 

 Dci| 
 

Na+ 

Av
nq| 

  Na++e− ⎯→  Na 

 Na + Hg ⎯→  Na−Hg ª̀eY 
 Na − Hg 

nq| mswkøó ivmvqwbK − 
 Na − Hg + H2O  ⎯→  NaOH + Hg + H2 

-6   ‘A’ 
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K.  1 
L. 

e¨vL¨v Ki| 2 
M. C−H, O = O, H−O 414, 498, 

464 KJ/mole 890 KJ 
C = O eÜb kw³ wbY©q Ki| 3 

N. 
Rb¨ ÿwZKi−  4 

  6bs cª‡kœi mgvavb   
K 

 

L.  

DfgyLx w
cv`x 

 

M. A 

 
 CH4(g) + 2O2(g) ⎯⎯→ CO2(g) + 2H2O(g); H = − 890 

kJ /mole 

 C-H O = O 

= 414 + (2  498) = 1410 kJ/mole 

..........(i) 

 C = O O-H eÜb 
 

  = [(C = O) + 2 (464)] kJ /mole 

  = [928 + (C = O)] kJ /mole........... (ii) 

  H = (cyivZb eÜb 
-bZzb eÜb MwVZ nIqvq 

Drcvw`Z kw³) 
 ev, 890 = 1410 − [928 + (C = O) 

 ev, 890 − 1410 + 928 = (C = O) 

 ∴ (C = O) = 408 kJ /mole 

 myZivs,  C = O eÜbkw³ 408 kJ/mole| 

N.  CO2 

CO2 

− 
 Kve©b WvB  

Iqv CO2 

CO2-

CO2 
CO2 i Zvc aviY- , A_©vr CO2 Zvc 

 
 Avevi, CO2 

CO2 

, CO2 M¨vm, 

 
 

 

 
A b yk xj b g ~j K  K v‡R i  A v‡j v‡K  m „R b k xj  c Ök œ I  D Ëi  

-7   

H - H, Cl - Cl I  C - Cl Gi eÜb 
435 kJ, 244 kJ I 431 kJ| 

 

K. kJ Kx? 1  
L. H Gi gvb FYvZ¥K 

 2 
M. 300 kJ 

bY©q Ki| 3 
N. - 

Dw³wUi h_v_©Zv hvPvB Ki Ges Zvc ivmvqwbK 
 4 

  7bs cª‡kœi DËi   
K. kJ  

L.  

H-
Gi gvb Aek¨B Ô-Õ nq| q 
H-Gi gvb FYvZ¥K|  

M. 
 

 H - H + Cl - Cl → 2H - Cl 

 H-H Cl-Cl 
, = (435 + 244)kJ  

   = 679 kJ. 

 Avevi, H-Cl kw³ 
= (431  2) kJ. = 862 kJ. 

 = (862 - 679) kJ = 183 kJ 

 GLb, 183kJ 71g  
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  300 kJ    „       „          „                „                 „    =  
71  300

183
  

                                            = 116.39g 

 300 kJ 
116.39g  

N. 
= 679 kJ = 862 kJ

eÜb fvOvi kw³   
 

H  
 H = (679 − 862)kJ = − 183 kJ. 

H 
− 

 H2(g) + Cl2(g) → 2HCl(g); H = −183 kJ 

 Zvc − 
 1 mole (= 2g) 1 mole (= 71g) 

2 mole (= 73g)  
183kJ 

ZvcgvÎvi cwieZ©b H vSvq|  

-8   

H2 + 
1

2
 O2 ⎯→ H2O  

H−H, O=O Ges O−H 435, 

498 Ges 464kJ/mole. 

 

K.  1 
L.  2 
M. 

wµ  3 
N. H 

 4 

  8bs cª‡kœi DËi   
K.  `ywU Zwor

KCl 
wefe b~¨bZg 

 

L. wU  
 i. 

 

 ii.  
M. v cvwb  

 
 

Pt

viv 
vW I 

ev
wewµqv msNwUZ nq| 

 2H2O(1) → O2(g) + 4H+(aq) + 4e- 

 4H+(aq) + 4e-→2H2(g)

 2H2O(1) → 2H2(g) + O2(g)
  

 

 
H2SO4  

N. H Gi gvb 
wnmve Kiv hvq|  

 H2 + 
1

2
O2 → H2O  

 H−H + 
1

2
 (O = O) → H−O−H 

  1 mole H−H eÜb I 1
2
  mole O = O 

2 mole O−H eÜb MwVZ nq| 
 1 mole H−H  = 435 kJ 

 1

2
 mole O = O  = 

498

2
 kJ = 249 kJ 

 eÜb f  = (435 + 249)kJ = 684 kJ 

 2wU O−H (464  2) kJ = 928 kJ kw³ wbM©Z nq| 
 < 

H FYvZ¥K|  
  H = (684 − 928) kJ 

  H = − 244 kJ  
 myZivs, wewµqvwUi H 244 kJ| 

 
AwZwi³ m„Rbkxj cÖkœ I DËi 

-9   
CH3Cl + Cl2 = CH2Cl2 + HCl G wewµqvq C-H,  

C-Cl, Cl-Cl Ges H-Cl  415, 327, 244 

Ges 431 kJ/mole| 

 

K. wewµqv Zvc Kx? 1 
L. M¨vj  2 
M. H Gi gvb wbY©q Ki| 3 

N. 
 4 

  9bs cª‡kœi DËi   
K.  
L. 
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Cu/Cu2+(aq) avZz/avZe Avqb ZworØvi I 
Zn/Zn2+(aq) 

MwVZ| 

M.  
 CH3Cl + Cl2 = CH2Cl2 + HCl 

   

 

 

 

H - C - Cl + Cl - Cl = H - C - Cl + H - Cl 

 

 

H 
| 

| 

H 

Cl 
| 

| 

H 
 

 C-H Cl-Cl 
, C-Cl Ges GK 

 H-Cl C-H eÜb Ges GK 
Cl-Cl = (415 + 

244) = 659 C-Cl I GK 
H-Cl = (327 

+ 431) = 758 Ryj| 
 H = cyivZb eÜb fvOvi 

⎯ bZzb eÜb MwVZ nIqvq wbM©Z 
= (659 - 758) - 99  

 A_©vr wewµqvq H Gi gvb 99  

N. 
H Gi gvb FYvZ¥K nq| 

 CH3Cl I Cl2 
CH2Cl2 I HCl Gi 

 
   (E2) -  
 (E1)  
 

 

-10  wPÎ jÿ Ki Ges vI : 

 

 

 

K. 1 mole  1  
L.  2 
M.  3 
N. wPÎ-1 wPÎ- Ñ 

 4 

  10bs cª‡kœi DËi   
K. 1 mole 891000 Ryj kw³ cvIqv hvq| 
L. CO2 

CO2 
CO2 CO2 M¨vm 

Dòvqb ejv nq|  
M. - -2 Zvcnvix 

wewµqv|  
 ZvcDr kw³ (E1) 

(E2) E1  E2| wewµqv 
 

 
 

(E1) 
(E2) E1  E2| 

g 

, wPÎ-
wPÎ-   

N. -1 G  
 

 
 wPÎ-

H Gi gvb abvZ¥K 
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, wPÎ-  

 

-11   
i. C(s)+O2(s) ⎯→ CO2(g)+393.5kJ mol−1 

ii. N2(g) + O2(g) ⎯→ 2NO(g)-180.6kJ mol−1 

 

K.  1 
L.  2 
M. 

 3 
N. 

 4 

  11bs cª‡kœi DËi   

K. 
 

L.  RviY-
 

 
 -w

 

M. 
nq| 

 C(s) + O2(g) ⎯→ CO2(g); H = -393.5 kJmol−1  

 C Gi cvigvYweK fi = 12 
  12g = 393.5 kJ 

  1g = 
393.5

12
 kJ 

                                                      = 32.79 kJ 

 A_©vr D 32.79 kJ| 

N. 
Zvcnvix| 

 i. C(s) + O2(g) → CO2(g) + 393.5 kJmol−1  
 ii. N2(g) + O2(g) → 2NO (g) - 180.6kJmol−1  

 
 

i. bs wewµqv ii. bs wewµqv 
1.  H 

FYvZ¥K|  
1. 

H abvZ¥K| 
2. 

 
2. wewµqvwU 

 
3. 

 
3. 

ZvcgvÎv n«vm cvq| 
4.  

Zvc aviY ÿgZv Kg| 
4. 

 Zvc aviY 
 

i. bs wewµqv ii. bs wewµqv 
 

 

 

 

-12  xcKwU co Ges  

 

 

K.   1  
L.  2 
M. i NUbvwU eY©bv Ki|  3 
N. 

 4 

  12bs cª‡kœi DËi   
K.  

L.  KvVv  
 

I | GwmW 

 

M. v qb, hv AwZwi³ CO2 Gi 
 

 
CO2 Gi 

CO2 evqyi Ab¨ 
CO2 

ewk, A_©vr CO2 
, CO2 

 
 CO2 

s CO2-  nvDR M¨vm ejv nq| 

 

N. 
 

 uvqvq 
CO, N2O 

MÖnY Kiv DwPZ- 
 1. KjKviLv

Kiv DwPZ| 
 2. 
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 3. 
 

 4.  
 5. 

 
 6.  
 7.  
 8.  CNG  
 9.  

-13  wPÎwU jÿ Ki Ges  
 

 

 

K.  1 
L.  2 
M. 

e¨vL¨v Ki| 3 
N. 

-Dw³wUi h_v_©Zv cÖgvY Ki| 4 

  13bs cª‡kœi DËi   
K. 

 

L. 
gvÎvi 

G 
 

M.  
  

`vb 

weMwjZ NaCl Zwor
 

 M+X−| 

  

N. 

M+X− M+X− 
(M) Ges AavZz (X) 

 

 Zwor M+  
X− 

Zworkw³i  

 2MX 


⎯→ 2M+ + 2X¯ 
  : 2X¯ ⎯→ X2 + 2e− 

                                   [X  
  : 2M+ + 2e− ⎯→ 2M 

 

 

-14   
C(s) + O2(g) → A + Zvc 
        Aí cwigvY 
C(s) + O2(g) → B + Zvc 
        AwZwi³ 

 

K.  1 
L. N Ges S 

e¨vL¨v Ki|  2 
M. B Global Warming-  3 
N. B A M¨vm Rxeb 

-Dw³wUi h_v_©Zv cÖgvY Ki| 4 

  14bs cª‡kœi DËi   
K. 

 

L. N Ges S  
CO2  ÿwZKi SO2, SO3 Ges NO2 

 
 

CO2 Ges Rjxqev®ú ev CO2 MÖnY 
CO2 

NO2 I SO2 

 

M. 
CO2 G cwiYZ nq| 

 C(s) + O2 (AwZwi³) → CO2 
 B CO2

cÖwµqvq CO2 
CO2 

CO2 

CO2 

CO2 

CO2 

CO2 

 
 B M¨vm Global Warming-  
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N. A CO|  
 

CO M¨vm 
B CO2

CO2  
 

 CO2, H2O 

CO2 

 
 , CO -

CO 
CO 

Z ü` vi m¤¢v
ÿwZMÖ Í̄ nq| 

 B A M¨vm Rxeb 
 

-15   

 MuvRb
⎯⎯→ X + CO2 

 

K.  1 
L.  2 
M. X 

e¨vL¨v Ki| 3 3 
N. 

-Dw³wUi 
h_v_©Zv cÖgvY Ki| 4 

  15bs cª‡kœi DËi   

K.  
L.   
  hv 

Gi 

 
 O2 → CO2 + H2O + kw³ (Zvc + A  

M. X  

 MuvRb
⎯⎯→ CH3CH2OH + CO2 

 we ỳ¨r kw³ cvIqv hvq| h_v : 
 i.  
 ii.  
 mj| 

¨ e¨envi Kiv hvq| GKmgq 

we ỳ¨rkw³ cvIqv hvq|   
  
N. CO2 G 

¨ 
e¨envi Kiv nq| G CO2 

CO2, H2O 
 

 CO2 + H2O ⎯⎯⎯⎯→ C6H12O6 + O2  

 G wewµqvq 
-

mg Í̄ cÖvYx  

-16  vI : 

M/M2+(aq) Ges N2+(aq)/N 

M Gi mwµqZv N  

 

K.  1 
L. 

 2 
M.  3 
N. 

Drcv`b m¤¢e wKbv-  4 

  16bs cª‡kœi DËi   
K.  
L.  
 

CO2, H2O  
 CH4 + O2 ⎯→ CO2 + H2O + kw³ 

 
GKwU ivmvqwbK cwieZ©b| 

M. M/M2+(aq) Ges 
N2+(aq)/N

 
weRviY nq| 

 -weRviY wewµqv 

 
  nq|  
 M-2e− ⎯→ M2+ 
 N2+ + 2e− ⎯→ N  
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N. 
m¤¢e| 

 

- 
 M/M2+(aq)∥N2+(aq)/N 

 - 
 M + N2+   M2+ + N 

 M Gi mwµqZv N M 
N2+ 

 
 

 

-17   

i.  U-235 + wbDUªb → Sr-90 + Xe-143 + wbDUªb (3wU); H1 

= 2  1013 J mol−1  

ii. H2(g) + 
1

2
 O2(g)→H2O(l); H2= -285850 J mol−1    

 

K. we ỳ¨r cwievnx Kx? 1  
L. S? 2 
M. 

H2  3 
N. 

R¡vjvwb cvIqv m¤¢e?  4 

  17bs cª‡kœi DËi   
K. 

 
L. 

Z 
 

 Íc~Y© 
 U-235 

Sr-90 Ges Xe -143  
 U-235 + wbDUªb → Sr - 90 + Xe -143 + wbDUªb + wecyj kw³ 

M. 2  1013 J 

mol
−1 285850J 

mol
−1  

 i.  U-235 + wbDUªb → Sr-90 + Xe-143 + wbDUªb (3wU); 
H1 = 2  1013 

 ii. H2(g) + 
1

2
 O2(g) → H2O(l);H2 = - 285850Jmol−1    

 GLb cÖ_g wewµqvq wØZ H1 H2 
 

  = 
21013

 285850
 mol 

                                       = 69.97  106 mol  
 69.97  106 mol 

N. R¡vjvwb cvIqv m¤¢e|  
 ©Z nq| G 

H2 Ges O2 Drcv`b Kiv hvq| 
 

 
 wbDwK¬qvi wewµqv → Zvckw³ → Zworkw³ 

 2H2O 
Zworkw³  
⎯⎯→
H2SO4

2H2  + O2   

 mswkøó wewµqv : 4H2O
H2SO4

 ⎯⎯⎯→ 4H+ + 4OH¯ 

 4OH¯ - 4e− → 2H2O + O2 

 4H+ + 4e− → 2H2 

 H2 
R¡vjvwb|  

-18  xcKwU co Ges  

  

 

K. ZworØvi Kx? 1 
L. Zwor

 2 
M. 

- e¨vL¨v Ki| 3 
N.  4 

  18bs cª‡kœi DËi   
K.  avZe ev AavZe 

we ỳ¨r cwievnx c`v_©|  

L. 

wePiY 
 

M.  Lvevi jeY A_©vr NaCl 
 

 NaCl H2 Ges 
Cl2 M¨vm wbM©Z nq| 

 
ivBW (Cl–) 

 
 Cl−  → Cl + e− 

 Cl + Cl → Cl2(g) 

 
(Na+) Rb 

Avqbmg~n (H+) 
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  Na+ + e− → Na 

  H+ + e− → H 

  2H → H2 

  Na + H2O(l) → NaOH(aq) + H2(g) 

N. 

 
 2H2O(l) → 2H2(g) + O2(g) 

 vjbv 
H+ OH− 

 
 1. Zwor

(H) (H2) 

 
   H+ + e– → H 

  H + H → H2 

  A_©vr 4H+ + 4e− → 2H2(g) 

 2. 
(OH

–
) (SO4

2–) Avqb DfqB 
OH

–
 

 
  OH

–
 → OH + e– 

  OH + OH → H2O + O 

  O + O → O2 

  A_©vr 4OH– → 2H2O(l) + O2(g) + 4e– 
 

 

-19  wP Îi  
 

 

 

K. Zwor  1 
L. 

 2 
M. B  3 
N. 

 4 

  19bs cª‡kœi DËi   
K. 

 

L. A  
 A 

A 
Kiv wb Í̄woZ nq| 

M. B   
 

 MwjZ  
 PbBr2 → Pb2+ + 2Br- 

 Br- Avqb B 

Br 

Br Br2
  

 2Br- → Br + e 

 2Br → Br2  

N. 
 

  ZZÿY 

 
, 

 
 

 

-20  xcKwU co Ges  
wmivRyj Bmjvg GKwU Pvg

Pvg Dci iæ
nq Zv Kg©Pvix  

 

K.  1 
L.  2 
M.  3 
N. 

 4 

  20bs cª‡kœi DËi   
K.  

L. 
- Pb I PbO2 Øviv, wjw_qvg 

e¨vUvwi CoO2 
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M. 
e¨envi  

 1. 

bv, ÿqcÖvßI nq bv| 
 2. 

 
 3. Gi Øviv c`v_© AwaK |   

N. g
Dci iy `Iqv nq :  

 1.  

  
 2.  AgNO3-

Pvg -

envi Kiv nq|  
 3.  

Pvg vW I 
 

 

 
 Zwor AgNO3(aq) ⎯→ Ag+(aq) + 

NO3
¯(aq) 

  Ag(s) ⎯→ Ag+(aq) + 2e− 

 Ag+(aq) + e− ⎯→ Ag(s)   

-21  xcKwU co Ges  

vkb, we ỳ¨r kw³i 
 

 

 

K.  1 
L.  2 
M.  vR 

  3 
N. 

 4 

  21bs cª‡kœi DËi   

K. KCl Gi Rjxq ª̀eY e¨envi Kiv nq| 
L. 

we ỳ¨r Drcv`b |  
 

 

M.  ©q Kivi 
Rb¨ Zwor  

 

 

 

wewµqvq AskMÖnYKvix AYyi  
 

 -

-

  

N.  
- 

 
  

 iv Í̄v

vnvi cwie

-
nuvwo-   

 i 

i 

ci 

-
J  
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v

ÿvi cÖPzi e¨envi Kiv nq|  

-22  xcKwU co Ges  
Kqjv (S Ges N O2 ⎯→CO2 + NO2 + SO2 + heat 

 

K. e¨vUvwi Kx? 1 
L.  2 
M. 

 
e v̈L v̈ Ki| 3 

N. 
-Dw³wUi h_v_©Zv cÖgvY Ki| 4 

  22bs cª‡kœi DËi   
K.  

L. 
ÿwZKi c  

 

CO 
 

M. ZbwU M¨vm h_v CO2, SO2 
Ges NO2 CO2 

 
 CO2 

 

 

CO2 + H2O ⎯⎯⎯→ C6H12O6 + O6                              
kK©iv 

 
N. S Ges N 

CO2 SO2 Ges NO2 
NO2 Ges SO2  

 

 
 NO2 + O2 + H2O → HNO3 

 SO2 + O2 → SO3 

 SO3 + H2O → H2SO4 [SO2  SO3-G cwiYZ nq] 

 

 
 i.   
 ii.   
 iii.  i hvq| 
 iv.  MvQcvjvi e¨vcK ÿwZ mvab nq| 
 myZivs,  NO2 Ges SO2 M¨vm ỳwU 

 

-23   
Ag+(aq)/Ag(s) 

Zn(s)/Zn2+(aq) 

wR¼ (Zn) wmjfvi (Ag  

 

K.  Rxevk¥ R¡vjvw
 1 

L. Trapping of heat S? 2 
M. 

 3 
N. 

-
 Ki| 4 

  23bs cª‡kœi DËi   

K. CO2 Gi cwigvY 
 

L. Trapping of heat  
 CO2 

CO2 fvix M¨vm nIqvq 
c ,  ZvcaviY 

Trapping of heat| 

M. Zn  
 RviY-

Ab¨
(Zn) Ges wmjfvi (Ag)| 

Zn Zn 
Ag+ 

 
 Zn − 2e− ⎯→ Zn2+  

 Zn Zn2+ 
 

N. 
 Kiv m¤¢e|Ó- Dw³wU 

h_vh_ hyw³m½Z| 
 Ag+/Ag Ges Zn/Zn2+

i mwµ Zn/Zn2+ 
Ag+/Ag 
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 Zn(s)/Zn2+(aq)∥Ag+(aq)/Ag(s); 

 Ges Gi mswkøó ivmvqwbK mgxKiY : 
 Zn(s) + 2Ag+(aq) ⎯→ Zn2+(aq) + 2Ag(s) 

 DcwiD Ag+ 
Ag 

 
   

-24  wPÎØq jÿ Ki Ges  

 

 

 

K.  1 
L.  2 
M. DÏ

 3 
N. 

Drcv`b m¤¢e wKbv-  4 

  24bs cª‡kœi DËi   
K. CO2  

L. kw³i AcwiwgZ 
AcPq nq|  

 - 

R¡vjvwbi AcPq| 

M.  RviY wewµqv 
 

 vq 

, 
ZnSO4 

 
 Zn(s) - 2e− ⎯→ Zn2+ 

 AZGe, wRsK  

N.  
 

Zn(s)/Zn2+(aq) Cu2+(aq)/Cu(s)

 wRsK Zn 

 
 

 cve| 
  
 Zn(s)/Zn2+(aq) ∥Cu2+(aq)/Cu(s) 

 Dw  
 Zn(s) - 2e− ⎯→ Zn2+(aq) 

 Cu2+(aq) + 2e− ⎯→ Cu(s) 
 Zn(s) + Cu2+(aq) → Zn2+(aq) + Cu(s) 
 

-25   

 

 

 

K. `nb Kx? 1 
L. UV 

 2 
M. 

 3 
N. 

K
 4 

  25bs cª‡kœi DËi   
K.  

L. UV iwk¥ 
evav cvq| 

 UV iwk¥i A_© Ultraviolet iwk¥ ev AwZ 

20−50km (O3) 
UV 

iÿv  

M. 
GwmW wgwkªZ cvwb| weï× cvwb we ỳ¨r 

h H+ Ges OH− 
 

 H2O 
H2SO4

⎯⎯→ H+ + OH− 

 
O2 H2 M¨vm cvIqv hvq| 

 4OH− − 4e− ⎯→ 4OH 
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                              4OH ⎯→ 2H2O + O2 
 v : 4H+ + 4e− ⎯→ 2H2  

    2H2O 
Zwor  
⎯⎯⎯⎯→

H2SO4

 2H2+ O2 

 
2 

1 
A_©vr, 2 1 

 
 

  

N. 
 

  GKwU 

Na+ Ges Cl− 
 

 NaCl → Na+ + Cl− 

 H2O → H+ + OH− 

 
NaCl 

NaOH 
 

 2Cl− - 2e− → Cl2(g) 
 2H+ + 2e− → H2(g)  
 Na+ + OH− → NaOH(l) 
 Cl2 Cl2 

Yi NaOH 
K¬viv  

 NaOH + Cl2→NaCl + H2O + NaOCl  

-26   
+ O2 → A + B +  

A Gi AvYweK fi B  

 

K.  1 
L.  2 
M. 

-e¨vL¨v Ki| 3 
N. Ò A Ges B wMÖb 

-Dw³wUi 
h_v_©Zv g~j¨vqb Ki| 4 

  26bs cª‡kœi DËi   
 

K. 
gva¨  

L. kK© qj cvIqv hvq| 
 

 

 C6H12O6 
 

   C6H12O6 ⎯⎯→ 2CH3−CH2OH + 2CO2 

M. 
Ges KwVb c`v_©| 

 
  CO2, 

H2O 

qwbK cwieZ©b| 

 


⎯→  
 +O2→CO2 + H2O + kw³ = ivmvqwbK 

cwieZ©b  
 myZivs 

  

N. 
A_©vr M¨vmmg~n 

CO2, 

H2O(g), CH4, CFC wMÖ
Avi, G M¨v b nvDR 

 
 CO2 Ges 

H2O(g) A CO2 Avi B H2O(g)| 
A Gi AvYweK fi B 

myZivs, A   

ebf CO2 Gi cwigvY 

  
 myZivs, A M¨vmwU wMÖb nvD

 

-27  wPÎwU jÿ Ki Ges  
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K.  1 
L. MnO2 Gi KvR Kx? 2 
M.  3 
N. 

 4 

  27bs cª‡kœi DËi   
K.   

L. MnO2 iv|  
  

NH4Cl, 

ZnCl2 Ges ÷v
MnO2 Gi AveiY| MnO2 wRsK cÖ`Ë 

 Mn2O3- MnO2 
 

M.  
 

WvBA·vBW (MnO2) I Zwor køl¨ `ªe Øviv c~Y© Kiv nq| 
Zwor NH4Cl) I 

ZnCl2

WvBA·vBW Gi fvix AveiYhy³ Kve©b `Ê e¨envi Kiv nq| 

 

N.  
Av`vb-

(RviY-  
 

 
 Zn(s) → Zn2+(aq) + 2e− 

  

 

 

2NH4
+(aq) + 2MnO2(s) +2e− → 2NH3(g) + Mn2O3(s) + H2O(l) 

Zn(s)+2NH4
+(aq) + 2MnO2(s) → Zn2+(aq)+2NH3(g) + Mn2O3(s)+H2O(l) 

 

 
we wf b œ ¯ ‹z‡j i  wb e ©vwPZ  m „R b k xj  c Ök œ I  D Ëi  

 
-28  wPÎ jÿ Ki Ges  

    we`¨jq] 
 

 

 

K.  1 
L.  2 
M. 

e¨vL¨v Ki| 3 
N. 

 4 

  28bs cª‡kœi DËi   
K. B_v  : CH3-COOH| 
L.  

H   

 wewµqK ⎯→ Drcv`; H = (±) 
 ev, wewµqK ⎯→ Drcv` ± heat.  

M.  DÏ
 

 
 

 
NaHCO3 wecixZag©x nIqvq 

 
 CH3COOH + NaHCO3 ⎯→ CH3COONa + CO2 + H2O 

  NaHCO3 Gi 
CH3COONa, CO2 

 

N. 
ivmvqw H FYvZ¥K Ges 

H  
 

bvg B_vbwqK GwmW (CH3COOH

NaHCO3 
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H Gi gvb abvZ¥K 
nq| 

 CH3 - COOH + NaHCO3 → CH3COONa + CO2 + H2O; H = (+) Ve  

 , CH3COOH 
H Gi gvb abvZ¥K nq|  

-29  (i) Zn + CuSO4 → ZnSO4 + Cu;  

 (ii) 
1

1
H + 

3

1
H → 

4

2
He  

 

K.  1 
L.  

Ki| 2 
M. 

 3 
N.  DÏ i l msNwUZ nq Zvi 

MVb I Kvh©cÖYvwj  4 

  29bs cª‡kœi DËi   
K. 

 

L. 

  

 

H2C = CH2 + H2O + [O] 
jNy

⎯⎯→ 
KMnO4

  H2C    −   CH2

    |         |

    OH      OH

Bw_wjb     MøvBKj
  

 

M. (i) bs wewµqv (ii) bs 
wew  wewµ

 
 ivmvqwbK wewµqv I wbDK¬xq wewµqvi cv_©K¨ : 

ivmvqwbK wewµqv wbDK¬xq wewµqv 

1. 
 

1. wbDK¬xq wewµqvq bZzb 
 

2. 

 

2. wbDK¬xq wewµqvq 

cwiewZ©Z nq|  

3. ivmvqwbK wewµqvq 

 

3. wbDK¬xq wewµqvq 

 

4. ivmvqwbK wewµqvq kw³i 

 

4. wbDK¬xq wewµqvq kw³i 

 

5. ivmvqwbK wewµqv 

  

5. wbDK¬xq wewµqv wbDwK¬q 

 

N. (i)  
 Zn + CuSO4 ⎯→ ZnSO4 + Cu 

 

 
 CuCu2+ avZz/avZe Avqb Ges 

ZnZn
2+ avZz/avZe Avqb e¨envi Kiv nq| 

wR KCl ª̀eYc~Y© 
U-  

 
wRsK (Zn) 

 

Kcvi (Cu) 

 
 

(Salt bridge) 

K→ C
l 

e- e- 

ZnSO4 ª̀eY CuSO4 `ªeY  
 

 
 Zn(s) ⎯→ Zn2+(aq) + 2e−   
 Cu2+(aq) + 2e− ⎯→ Cu(s) 

  Zn(s) + Cu2+(aq)⎯→Zn2+(aq) + Cu(s) 

 A_©vr Zn(s) Zn2+(aq) 

Cu2+(aq) 

 

 
 Zn2+

(aq)
 

Cu2+(aq) 

{K+(aq)} I FYvZ¥K {Cl−(aq)} 

AmgZv ~̀i nq|  

-30  H2SO4 SO3 I 
H2O 
ÿwZKi| Avevi ¯úk© 

 

 

K. AvKwiK Kx? 1 
L. ÔmKj LwbR AvKwiK bqÕÑ e¨vL¨v Ki| 2 
M. 

 3 
N. 

e¨vL¨v Ki| 4 
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  30bs cª‡kœi DËi   
K. 

 
L. 

 
 

b avZz ev AavZz cvIqv hvq, 
 

  
 myZivs mKj LwbR AvKwiK bq|  

M. 

A·vBW  
 

 
 S + O2 ⎯→ SO2 

 2SO2 + O2 ⎯→ 2SO3 

 

 
 SO2 + H2O ⎯→ H2SO3 

 SO3 + H2O ⎯→ H2SO4 

 

 

 

N. 

400 – 450C vwWqvg 

 
 2SO2(g) + O2(g) 440–500CPt/V2O5

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→  2SO3(g) 

 SO3 98% H2SO4 

 
 H2SO4      +    SO3 ⎯→ H2S2O7 
    (l)     (g)         (l) 

 H2O H2SO4-G cwiYZ Kiv nq|  
 H2S2O7   +    H2O L 2H2SO4 
    (l)     (l)         (l) 

 SO3 evZv
r 

H2SO4 evÜe|  

-31   

H2(g) + 
1

2
 O2→ H2O(g); H = (−) 244 kJ 

 

K. eªvBb Kx? 1 
L. Zvc-  2 
M. H−H, O = O Ges O−H 

435, 498 I 643 kJ/mole 
H  3 

N.  H 
e¨vL¨v Ki| 4 

  31bs cª‡kœi DËi   
K.  

L. 
¨ 

 

M.  

 H2(g) + 
1

2
 O2 ⎯→ H2O(g) 

  
 eÜb eÜbkw³ (kJ/mol)  

 H − H 435 

 O = O 498 

 O − H 643 

 wew 1 mole H−H eÜb Ges 1

2
 mole O = O eÜb 

2 mole O−H eÜb MwVZ nq|  
  H = eÜb fvOvi Rb¨ 

− bZzb eÜb MwVZ nIqvq wbM©Z 

kw³ = ( )1  435 + 
1

2
  498  – 2  643 kJ/mole 

         H = –602 kJ/mole 

 H Gi gvb −602 kJ/mole| 

N. H = eÜb 
− bZzb eÜb MwVZ nIqvq 

wbM© ................... (i) 

   

  = ( )1  435 + 
1

2
  498  

  = 684 kJ/mole 

 Ges 
 bZzb eÜb MwVZ nIqvq wbM©Z kw³ = 2  643 = 1286 kJ/mol 

  < bZzb eÜb MwVZ 
nIqvq wbM©Z kw³ 

  (i) → H = (684 – 1286) kJ/mol 

  = – 602 kJ/mol 

 myZivs, H Gi gvb FYvZ¥K|  
 

-32  

 

 

K. Zwor  1 
L.  2 
M. 
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e¨vL¨v Ki| 3 
N.   

vmn e¨vL¨v Ki| 4 
  32bs cª‡kœi DËi   

K. 

Kiv  

L. 
  

 C(s) + O2(g) ⎯→ CO2(g) + Zvc 
 

 
 H2(g) + I2(g) ⎯→ 2HI(aq) − Zvc  

M. 
(Na+) (Cl−) 

 

 
 Na

+
 + e

−
 = Na (weRviY) 

 q Zv FYvZ¥K 

 
  Cl− − e− = Cl  
  Cl− = Cl + e− 
  2Cl = Cl2 

  

N. 

 
wewµqvq Na+ Avqb weRvwiZ nq Ges Drcvw`Z Na 

 
 Na+ + e− ⎯⎯→ Na 

 Hg + Na ⎯⎯→ Na − Hg ª̀eY|  
 Na−Hg 

 
 Na − Hg + H2O ⎯→ NaOH + H2 + Hg   

-33   

eÜb 
eÜbkw³ 
kJ/mole 

eÜb 
eÜb kw³ 
kJ/mole 

C − H 414 Cl− Cl 244 

C − Cl 326 H − Cl 431 
 

 

K.  1 
L.  2 
M. CH4 + Cl2 → CH2Cl2(g) + 2HCl wewµqvwUi H 

 3 
N.  NaCl  4 

  33bs cª‡kœi DËi   
K. me Y kw³ Øviv ci¯úi 

 

L.  
v`x wewµqv Zvcnvix wewµqv 

1. H 

FYvZ¥K| 
2. 

 
3. 

ÿgZv Kg| 

1. H 

abvZ¥K| 
2. 

n«vm cvq|  
3. 

 

M. CH4(g) + 2Cl2(g) → CH2Cl2(g) + 2HCl 

  

 H − 

H

|

C

|

H

− H(g) + 2Cl − Cl(g) → H − 

Cl

|

C

|

H

− Cl(g) + 2H − Cl(g) 

 C − H eÜb 
Cl − Cl 

C − Cl H − Cl eÜb MwVZ nq| 
 

 C − H eÜb kw³ = 414 kJ/  
 Cl − Cl eÜb kw³ = 244 kJ/  
 C − Cl eÜb kw³ = 326 kJ/  
 H − Cl eÜb kw³ = 431 kJ/  
 = (2  414 + 2  244) kJ 

  = (828 + 488) kJ 

  = 1316 kJ 

        = (2  326 + 2  431) kJ 

  = (652 + 862) kJ 

  = 1514 kJ 

 −  
  = (1316 – 1514) kj 

  = –198 kj 

 A_©vr GB wewµqvq 198 kj Zvckw³ wbM©Z nq|  

N.  

-34  A 1.6g G C 1.2g Ges H 0.4g| 
8| 
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K.  1 
L. 2g MgO Mg  2 
M. A 

wbY©q Ki| 3 
N. 235U Gi 1  kw³ wbM©Z 

A (C − 

H, O = O, C = O I O − H 
414, 498, 843 I 464 KJ)| 4 

  34bs cª‡kœi DËi   
K. 

 

L. 2Mg(g) + O2(g) ⎯→ 2MgO(s) 

 2 AYy 2 AYy 
 2  24  2(24 + 16) 

 = 48g  = 80g 

 80g   MgO 48gMg 

  2g   „          „          „           „   
48  2

 80
 " 

  = 1.2g Mg 

M.  A = 1.6g 

  C  = 1.2g 

  H    „         „    = 0.4g 

 myZivs,  A  

  C  = 
1.2

1.6
  100 

   = 75% 

  H  = 
0.4

1.6
  100  

   = 25% 

 A C = 75% I H = 25% 

 

fvM KwiÑ 

 C = 
75

12
  = 6.25 H = 

25

1
 = 25  

  

 C = 
625

625
 = 1 H = 

25

625
 = 4  

 C I H Gi AbycvZ 1 : 4 

 = CH4 

 = (CH4)n 

 = 8 

             = 8  2 

   = 16 

 (CH4)n = 16 

 ev, (12 + 1  4)n = 16 

 ev, 16n = 16 

 ev, n = 
16

16
  

  n = 1 

 = (CH4)1 = CH4 

N. A CH4| 
 235U Gi 1 2.0  1013

  
 CH4  
 CH4 + 2O2 ⎯→ CO2 + 2H2O 

  

 H −

 H

 |
 C

 |
 H

 − H + 2(O = O) ⎯→ O = C = O + 2(H − O − H) 

 D³ wewµqvq 4 C − H I 2 O = O  

  = 4(C−H) + 2(O = O) 

  = 4  414 + 2  498 

  = 1656 + 996 

  = 2652 kJ. 

 Avevi, 2  C = O I 4- O − H bZzb eÜb MVb 
 = 2(C = O) + 4 (O − H) 

  = 2  843 + 4  464 

  = 1686 + 1856 

  = 3542 kJ 

  
 H = (2652 – 3542) kJ 

  = –890 kj 

  = –890000 j 

 −235 

 
  = (2.0  1013  890000) 

  = 225  106  

myZivs, 225  106  A  (CH4) 

  

-35   

NaCl Gi 
jNy `ªeY 

 

 

 

K. AvKwiK Kx? 1 
L. Fe2+  2 
M. 

vL¨v Ki| 3 
N.  Pt 

Ges Mvp NaCl 
wKbv hyw³ `vI| 4 

  35bs cª‡kœi DËi   
K.  

  

L. FeCl2 Ges Cl2 Gi wewµqvq Fe2+ Avqb e¯ 
Fe3+  

 m¤ú~Y© wewµqv : FeCl2 + Cl2 ⎯→ FeCl3  
 RviY wewµqv : Fe2+ + e¯ ⎯→ Fe3+  
 FeO, C Fe  
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 m¤ú~Y© wewµqv : FeO + C ⎯→ Fe + CO  
 weRviY wewµqv : Fe2+ + 2e¯ ⎯→ Fe  
 A_©vr, Fe2+ Avqb RvwiZ I weRv  

M.  
  

 

K¨vUvqb A¨vbvqb 
H+ 

Na+ 

OH¯ 
Cl¯ 

 

 
 H+, Na+ 

H2  

NaCl Gi 
jNy `ªeY 

Pt 

 

 
 2H+ + 2e¯ ⎯→ H2  
 mwµqZv wmwiR 2H+, Cl¯ 

O2  
 4OH¯ + 4e¯ ⎯→ O2 + 2H2O  

N. Pt 
Mvp NaCl  

  

 

K¨vUvqb A¨vbvqb 
H+ 

Na+ 

OH¯ 
Cl¯ 

 

 

 
 Na+ I Cl¯ 

Na+ Na Cl¯ 
Cl2  

 Na+ + e− -⎯→ Na (weRiY) 
 2Cl− − 2e¯ -⎯→ Cl2 (RviY) 
 Na, 

 
 Na + Hg ⎯→ Na − Hg 

-36  (i) CH4 + 2O2 → CO2 + H2O;  H = − 890 kJ 

C = O, C − H, O = O 843 
kJ/mole, 414 kJ/mole Ges 498 kJ/mole. 

(ii) N2 + 3H2 → 2NH3;  H = − 92 kJ 

 

K.  1 
L. 3 Ges 5 

 2 
M. (i) O−H Gi eÜbkw³ wbY©q 

Ki| 3 
N.  (i) bs wewµqvi AvswkK Drcv` Ges (ii)bs wewµqvi 

 

`vI| 4 

  36bs cª‡kœi DËi   

K. -

 
L. (P) cvigvYweK msL¨v = 15  
 P(15) ⎯→ 1s22s22p63s23p33d0  
 P 3wU AhyM¥ 

d 
P 3 P Gi 3s 

 1  d 

msL¨v nq 5| A_©vr P 5  

M. (i)  
 CH4 + 2O2 ⎯→ CO2 + H2O; H = − 890 kJ  
  

 

eÜb eÜbkw³, 
kJ/mole 

C = O 

C − H 

O = O 

O − H (x) 

843 

414 

498 

? 

 

 

 
 H = eÜb fv½vi Rb¨ - bZzb eÜb 

 
 ev, - 890 = (4  414 + 2  498) - (2  843 + 2  x) 

 ev, - 890 = 2652 - 1686 - 2x  
 ev, 2x = 2652 - 1686 + 890  
 ev, 2x = 1856 

  x = 928 kJ/mole 

N. (i) bs wewµqvi AvswkK Drcv` CO2 (Kve©b WvBA·vBW) Ges 
(ii) bs wewµqvi Drcv` NH3 
Ges 130°−150°C 
Kiv nq| 

 CO2 + 2NH3 ⎯→ (NH2)2C = O + H2O  
 

NH3 I CO2 G cwiYZ nq| NH3 

NH4
+ Avqb I OH¯ 

NH4
+ Avqb 

 

 (NH2)2C = O + H2O  ⎯⎯⎯→ 2NH3 + CO2  
 NH3 + H2O == NH4OH 

 NH4OH + H2O == NH4

+
(aq) + OH

−
(aq) + H2O  

-37   
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K. Zwor  1 
L.  2 
M. 

hvq-eY©bv Ki| 3 
N. 

mgZv A  4 

  37bs cª‡kœi DËi   
K. 

 

L. Cu/Cu2+(aq) avZz/ avZe Avqb 
Zn/Zn2+(aq) avZz/avZe Avqb 

-
 

  : Zn(s) → Zn2+(aq) + 2e− 

  : Cu2+(aq) + 2e− → Cu(s)

 Zn(s) + Cu2+(aq) → Zn2+(aq) + Cu(s)
  

M. 

 
 

 

 (KCl) 
U-  

 Zn Zn2+(aq) 

Cu2+(aq) Avqb 
Cu 

u

 
  

N. A 
 

 Zn2+(aq) 
Cu2+(aq) Avqb Cu 

Zn2+(aq) 
Cu2+(aq) 

Zn2+(aq) 
 

 Cu2+(aq) Avqb Cu 

abvZ¥K Avqb {Zn2+(aq)

 
 -

{K+(aq)} I FYvZ¥K {Cl¯(aq)  I 
-  

 
m„Rbkxj cÖkœe¨vsK 

-38    
 

C
u

 

SO2−

4
 

 
K.  1 
L. wdDmb wewµqv Kx? D`vniY `vI| 2 
M. i (i NaCl CaCl 

h wewµqv msNwUZ nq, Zv e v̈L v̈ Ki| 3 
N. 4 

-39   CO2(g) + H2O(l) → X + Y– Zvckw³ 

X-Gi AvYweK fi Y 
 

K. Drm Kx? 1 
L.  2 
M. -

e¨vL¨v Ki|  3 
N. X 

−   4 

-40   kªveY | 
c
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GKw`b kªveY
| 

Zwor  
K.  1 
L. W¨vw

e¨vL¨v Ki| 2 
M. evev kªveY jL| 3 
N. kªveY wj eY©bv Ki| 4 

-41   

  GKwU cvÎ Mig I 
 

K. Zvc Kx? 1 
L.  ?  2 
M. H KLb abvZ¥K I 

FYvZ¥K nq e¨vL¨v Ki|  3 
N. ivmvqwbK wewµqvi Zv

 4 
-42  29 I 30 P I Q|  

P P Ges Q 
Q 

 
K.  1 
L.  2 
M.  3 
N. -weRviY 

 4 

-43  

i. 238U 
Fission
⎯⎯→ x 

ii. 235U 
Fission
⎯⎯→ 90P + 143R 

iii. Po 
Fission
⎯⎯→ y 

K.  1 
L.  2 
M. y  3 
N. x I y 

 4 

c -44  H2 O2 
  

K.  1 
L.  2 

M. hw` H − H, O = O Ges O − H 
435, 498 Ges 464 kJ/mole 
H-Gi gvb wbY©q Ki| 3 

N. 
 4 

-45  
  

K.  1 
L. weï× H2SO4 we ỳ   2 
M. 

e¨vL¨v Ki| 3 
N. 

wµqv e¨vL¨v Ki| 4 

-46   
Zn (s) + Cu2+ (aq) ⎯⎯→ Zn2+

(aq) + Cu(s) 

K. weRviY Kx? 1 
L.  2 
M. DÏ  3 
N. 

 4 

-47  
 

K. Zij LwbR Kx? 1 
L. vS? 2 
M. 

 3 
N. 

 4 

-48   

Ag(s) + Au3+
(aq) ⎯→ A (Mnbv) 

K.  1 
L. KCl  2 
M. 

e¨vL¨v Ki| 3 
N.  4 

-49  CO2 
 

K.  1 
L.  2 
M. - 

e¨vL¨v Ki| 3 
N. 

wewµqvwU cw
 4 
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Aa¨vq mgwš^Z m„Rbkxj cÖkœ I DËi 

 

-50   
2XO2(g) + O2(g) L 2XO3

(g)
; H = −197 kJ.mol−1

  

X 16 

 

K.  1 
L. MgCl2  2 
M. 

Ki| 3 
N. XO2 

 4 

 50bs cª‡kœi DËi  

K. 
 

L. MgCl2 

MgCl2 -G 
AvqbØq Mg

2+ Ges Cl− wec

MgCl2  

M. X msL¨v 16 myZivs, 
(S)

 

2SO2(g) + O2(g) L 2SO3(g); H = − 197kjmol−1 

 

H-  
H-Gi gvb abvZ¥K nq| myZivs, 

 
 DfgyLx wewµqvi m¤§yLgyLx AskwU Zvc Drcv`x Ges wecixZ 

SO2 I 
O2 

SO3 wUi 
 

N. XO2 SO2 
Rb¨ ÿwZKi| 

 SO2 

wU 
mvjwdDivm GwmW (H2SO3) 

− 
 SO2(g) + H2O(l) → H2SO3(aq) 
 SO2 

 
SO2 

SO2 SO2 

SO2 
 

-51   
(i) CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g) 

(ii) N2(g) + O2(g) → 2NO(g), H = 180.6KJ 

 

K.  1 
L. v hvqÓ− e¨vL¨v Ki| 2 
M. 20gm 

(ii) 

Ki| 3 
N. C − H, C − Cl, Cl − Cl I H − Cl eÜbkw³mg~n 

414, 326, 244, 431 kJ/mole (i) bs 
H 

wewµqvi kw  4 

 51bs cª‡kœi DËi  
K. 5 − 10%  

L. 
 

 - (CaCO3) 
vwU DfgyLx nq| CaCO3(s) L CaO(s) 

+ CO2(s) CO2 M¨vm 
CaO 

CaCO3 

iv hvq|  

M. (ii) - 
 N2(g)

 + O2(g) → 2NO(g) ; H = 1806 KJ 

 28gm   32gm    60gm 

  
 60 gm Drcv` (NO) 32 gm 
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  1 gm  Ó             Ó        Ó           Ó     32

60
 gm 

  20 gm  Ó            Ó        Ó          Ó   32  20

60
 gm 

  = 1067 gm 

 (ii) bs wewµqvq 20gm NO 1067 

gm  

N. (i) bs G msNwUZ ivmvqwbK - 
 CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g) 

 C − H Cl − Cl eÜb 
C − Cl H − Cl bZzb eÜb 

MwVZ nq| 
  C − H I GK Cl − Cl eÜb fvOvi Rb¨ 

= (414 + 244) 658 
 

 C − Cl H − Cl bZzb eÜb 
= (326 + 431) 757 

 
  H = (cyivZb eÜb fvOvi Rb¨ 

-  

  = (658 − 757)  
  H = − 99  
 (i) bs wewµqvwU Zvc Drcv`x I (ii) bs 

(E1), 
nq, A_©vr E1 > E2

(E1) 
nq| A_©vr E1 > E2| 

 

E1 

E2 

E2 

E1 

Drcv` 

Drcv` 
wewµqK 

wewµqK 

kw
³ 

kw
³ 

 
wPÎ : Zvc-Drcv`x wewµqvi kw³wPÎ         wPÎ : Zvcnvix wewµqvi kw³wPÎ 

E1 > E2                                         E2 > E1 

 
Abykxj‡bi Rb¨ `ÿZv¯Í‡ii cÖkœ I DËi 

 Ávbg~jK cÖkœ I DËi  
\ 1 \  

Kiv nq? 
DËi :  1 Ryj ev 1 kJ 

cÖKvk Kiv nq|  
\ 2 \ 

 
DËi : 

 
\ 3 \  

DËi : Zij Zwor
 

\ 4 \  
DËi : 

Z  
\ 5 \  

DËi : 25C ev 298K 

Ges cÖgvY Pvc 1 atm evqyPvc| 
\ 6 \  

DËi :  ZnSO4 I CuSO4 G ª̀eY ỳwU e¨eüZ nq| 
\ 7 \ we ỳ¨r cÖevn Kx? 

DËi : 
 

\ 8 \ Zwor  
DËi : 

 
\ 9 \  

DËi : 
`Ê Ges wR¼ `Ê| 

\ 10 \ 
 

DËi : ỳwU we ỳ¨r cwie  iæcv I A¨vjywgwbqvg| 
 KvV I KvP| 

\ 11 \ ỳwU Zwor wor
 

DËi : ỳwU Zwor  (NaCl) 
(CuSO4) 

`ywU Zwor  weï× cvwb I wPwbi Rjxq ª̀eY| 
\ 12 \ Zwor  

DËi : 
 

\ 13 \  



beg-  330 

DËi : ỳwU ZworØvi Ges Zwor
MwVZ nq

 
\ 14 \  

DËi :  
\ 15 \  

DËi : 
 

\ 16 \  
DËi : 

 
\ 17 \ ? 

DËi : jv R¡vjvwb   
\ 18 \ wbDwK¬qvi wdmb Kx?  

DËi : 
 

\ 19 \ 
cigvYy  
DËi : 15 wgwjqb C| 

\ 20 \   
DËi :   

\ 21 \ uvKwb ejv nq? 
DËi : uvKwb ejv nq| 

\ 22 \ Ultraviolet ray Kx? 
DËi : Ultraviolet ray 

 
\ 23 \  

DËi :  
\ 24 \ wbDwK¬qvi wkKj wewµqv Kx? 

DËi : 
 

\ 25 \ wdm  
DËi :  

\ 26 \  
DËi :  

\ 27 \  
DËi : bxq cvwb I 

 
\ 28 \  

DËi : (LiCoO2) 
e¨eüZ nq| 

\ 29 \  
DËi : W  

\ 30 \  
DËi : 

 

\ 31 \ Acwievnx c`v_© Kx? 
DËi : 

 
\ 32 \  

DËi :  
\ 33 \ M¨vj  

DËi :  
\ 34 \ wMÖb  

DËi : CO2  

 Abyavebg~jK cÖkœ I DËi  
\ 1 \ cvwbi Zwor

cvZ KZ? 
DËi :  

 

, 
2 t 1| 

\ 2 \  
DËi : Zwor

 we ỳ¨r cÖevn e¨vUvwi 
, 

 
\ 3 \ K¨vUvqb I A¨vbvqb Kx? 

DËi : 

Na+, Cu++, Ca++ | Avi Cl−, SO4
− −, 

S− −  
\ 4 \  

DËi : 
 

 
\ 5 \  

DËi : 1atm 1 mole 

 
 

i. CH4(g) + 2O2 (g) ⎯→ CO2(g) + 2H2O (g); H = −890 kJ 

ii. H2(g) + 
1

2
  O2 (g) ⎯→ H2O (l); H = −242 kJ 

C−H, H−H 

O = O 

C = O, O−H 

©`v kw³ wbM©Z nq| 
\ 6 \ 2H2 + O2 = 2H2O +  
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DËi : cvwb 
 

cvwb Gi g~j Dcv v̀b 

nq| Avi,  
\ 7 \ H2 + I2 = 2HI − 

 
DËi :  
GwmW Gi g~j Dcv`vb H2 Ges I2- q Ges Kg 

, GRb¨ wewµqvwU GKwU Zvcnvix wewµqv| 
\ 8 \ C(s) + O2(g) ⎯→ CO2(g); H = − 394 kJ G Zvc 

 
DËi:  

394 kJ Zvc 
wbM©Z nq| 

\ 9 \ 
 

DËi : 

H-  
- 2H2(g) + O2(g) ⎯→ 2H2O(l); H = − 572kJ 

, 
AviI K  

- 2H2(g) + O2(g) → 2H2O(g); H = − 484kJ 

myZivs, 
 

\ 10 \ 
 

DËi :   
ivmvqwbK eÜb we`¨gvb| Gme eÜbB Zvckw³i Avavi| GKwU 

 
\ 11 \ NaCl-

 
DËi : NaCl- Na+, H

+
, Cl− Ges OH− Avqb 

 
NaCl   Na+ + Cl

− 

H2O   H
+
 + OH

−
 

Pt 
H

+ OH
− Avqb gy³ nq| 

KviY H
+
 Na+ 

OH
− Cl− 

NaCl- H2 Ges 
Cl2 wbM©Z nq| 

\ 12 \ avZe cwievnx Ges Zwor
 

DËi : avZe cwievnx Ges Zwor  

avZe cwievnx  
i. 

cwieZ©b nq bv| 

i. 

 

ii. 
cwievnxi we ỳ¨r cwievwnZv 

 

ii. 
Zwor

 
\ 13 \ weï× cvwbi Zwor ? 

DËi : 
 

(H
+
) (OH−) 

 
H2O   H

+
 + OH− 

wK (H2SO4 ev  HCl) ev ÿvi ª̀eY 
(NaOH ev KOH) 

H+ Ges OH− 
ZvB weï× cvwbi Zwor  

\ 14 \ Zwor  
DËi : Zwor

worØvi ejv nq| myZivs, Zwor 
 

\ 15 \ MnO2-Gi KvR Kx? 
DËi : 

cÖevn evavcÖvß nq| G Amyweav ~̀i Kivi Rb¨ MnO2 e¨envi Kiv 
nq| MnO2- H2 

H2  
2MnO2 + H2 ⎯⎯→ Mn2O3 + H2O 

\ 16 \ Zwor  
DËi : Zwor  
1. 

 
2.  
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3. 

 
4. Zwor gy`ªvÿi 

Kiv nq| 
5.  

Zwor  
\ 17 \ 

 
DËi : Ê e¨eüZ nq Zv weï× bq| 

RsK `Ê wRsK 

 

 
CuSO4 Cu2+ Avqb 

q| 
myZivs W¨vwb

 
\18\ Zn/ZnSO4|CuSO4/Cu  

DËi : Zn/ZnSO4|CuSO4/Cu 

 Kvl 
 

  Zn(s) → Zn2+(aq) + 2e– (RviY) 
 Cu2+(aq) + 2e– → Cu(s) (weRviY) 

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
Zn + Cu2+ L Zn2+ + Cu (RviYÐweRviY)  

 Zn + CuSO4 J ZnSO4 + Cu 
\ 19 \ Zn/Zn2+ Ges Ag/Ag+ 

 
DËi : Zn/Zn2+ Ges Ag/Ag+ 
myZivs, Zn/Zn2+ Ag/Ag+| 

Zn/Zn2+ || Ag/Ag+ 

Zn(s) ⎯→ Zn2+(aq) + 2e– (RviY) 
2Ag+(aq) + 2e– ⎯→ 2Ag(s)  (weRviY) 

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
  Zn(s) + 2Ag+(aq) L Zn2+(aq) + 2Ag(s) 

ev, Zn(s) + 2AgCl(aq) J ZnCl2(aq) + 2Ag(s) 

\ 20 \ Aweï× R¡vjvwb ej  
DËi : hme 
c`v_©  

SO2 I NO2 
 SO2 

   
\ 21 \  

DËi : 
CO2 

Kzj GB kw³ MÖnY 

qvg Kqjv I 
,  

\ 22 \  
DËi : e¨vUvwi

, gvwU I cvwbi 

Zwi nq| 
myZivs, bv  

 


