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[3]

ntâÆaÈ‹ mo¥gil¡ fU¤J¡fŸ 

k‰W« ntâ¡ fz¡ÑLfŸ01
myF

1.1 ntâÆaš - thœ¡ifÆ‹ ika«

1.2 gU¥bghU£fis tif¥gL¤Jjš

1.2.1 ïa‰ÃiyikÆ‹ mo¥gilÆš gU¥bghU£fË‹ thŒ¥ghL

1.2.2 ntâ¤j‹ikÆ‹ mo¥gilÆš tif¥ghL 

1.3 mQ k‰W« _y¡TW ÃiwfŸ

1.3.1 mQ Ãiw

1.3.2 _y¡TW Ãiw

1.4 nkhš g‰¿a nfh£ghL

1.4.1 mtfhlnuh v©

1.4.2 nkhyh® Ãiw

1.4.3 nkhyh® fd msî

1.5 »uh« rkhd Ãiw nfh£ghL

1.5.1 mÄy«, fhu«, M¡á#nd‰¿ k‰W« M¡á#‹ xL¡»Æ‹ rkhd Ãiwaid 

fz¡»Ljš

1.5.2 M¡á#nd‰w - xL¡f ÉidfË‹ tiffŸ

1.6 vËa É»j thŒghL k‰W« _y¡TW thŒghL

1.6.1 jÅk§fis¡ f©l¿í« gF¥ghŒî juî fËÈUªJ vËa É»j thŒ¥gh£oid¤ 

Ô®khÅ¤jš

1.6.2 vËa É»j thŒ¥gh£oÈUªJ _y¡TW thŒgh£oid¡ fz¡»Ljš :

1.7 ntâ Éid¡ TWfË‹ É»j« (stoichiometry)

1.7.1 ntâÉid¡ TWÉ»j¡ fz¡ÑLfŸ

1.7.2 Éid¡f£L¥gh£L¡ fhuÂ

1.8 M¡á#nd‰w - xL¡f ÉidfŸ

1.8.1 M¡á#nd‰w v©

1.8.2 M¡á#nd‰w - xL¡f ÉidfË‹ tiffŸ

1.8.3 M¡á#nd‰w - xL¡f Éid¡fhd rk‹ghLfis rk‹ brŒjš

F¿¥ò¢ r£lf«
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4 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

fU¤J tiugl«

 

 

 

ntâÆaš - thœÉ‹ ika«

ntâ¥ bghU£fŸ (gU¥bghU£fŸ)

jÅk§fŸ nr®k§fŸ
nkhš nfh£ghL

nkhyh® Ãiw

nkhyh® fdmsî

rjåj ïiaò

vËa É»j thŒ¥ghL

_y¡TW thŒ¥ghL

M¡á#nd‰w - xL¡f ÉidfŸntâÉid¡TW É»j«

Éid f£L¥gh£L 
fhuÂ

rkhd Ãiw 
nfh£ghL

M¡á#nd‰w v© M¡á#nd‰w - xL¡f 
ÉidfË‹ tiffŸ
1. ïizí« ÉidfŸ
2. áijtilí« 
 ÉidfŸ
3. ïl¥bga®¢á 
 ÉidfŸ
4. É»j¢áijî 
 ÉidfŸ
5. vy¡£uh‹ gÇkh‰w 
 âw‹ ÉidfŸ

1. mÄy«
2. fhu«
3. M¡á#nd‰¿, 
 xL¡»Æ‹ rkhd 
 Ãiw

M¡á#nd‰w - 
xL¡f 
Éidfis 
rk‹gL¤Jjš
1. M¡á#nd‰w 
 v© Kiw
2. maÅ - 
 vy¡£uh‹ 
 Kiw

ntâÉidfŸ

mQÃiw

»uh« mQÃiw
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RuhÉ‹  ntâÆaš ➠  myF  01 ➠ ntâÆaÈ‹ mo¥gil¡ fU¤J¡fŸ k‰W« ntâ¡ fz¡ÑLfŸ 5

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

1.  mQ Ãiw = 
mQÉ‹ Ãiw

(1/12) × C12 mQÉ‹ Ãiw

2.  x¥ò mQ Ãiw (Ar) = 
mQÉ‹ ruhrÇ Ãiw

xUik gL¤j¥g£l mQ Ãiw

3.  _y¡TW thŒ¥ghL = n × RU¡»a É»j thŒgh£o‹ vil

4.  x¥ò _y¡TW Ãiw = n × mQÉ‹ x¥ò mQ Ãiw

5.  nkhyh® Ãiw = 
Ãiw

nkhš

6.  »uh« rkhd Ãiw = 
nkhyh® Ãiw

rkhd fhuÂ

7.  mÄy¤â‹ nkhyh® rkhd Ãiw = 
mÄy¤â‹ nkhyh® Ãiw

mÄy¤â‹ fhu¤Jt«

8.  fhu¤â‹ nkhyh® rkhd Ãiw = 
fhu¤â‹ nkhyh® Ãiw

fhu¤â‹ mÄy¤Jt«

9.  M¡á#nd‰¿Æ‹ rkhd Ãiw = 
M¡á#nd‰¿Æ‹ nkhyh® Ãiw

xU nkhš M¡á#nd‰¿ V‰W¡bfhŸS« 

vy¡£uh‹fË‹ nkhšfË‹ v©Â¡if 

10.  M¡á#‹ xL¡»Æ‹ rkhd Ãiw = 
M¡á#‹ xL¡»Æ‹ nkhyh® Ãiw

xU nkhš M¡Ì#bdhL¡» ïG¡F« 

vy¡£uh‹fË‹ nkhšfË‹ v©Â¡if 

11.  KG v© (n) = 
nr®k¤â‹ nkhyh® Ãiw

vËa É»j thŒ¥gh£oid¡ bfh©L 

fz¡»l¥gL« Ãiw 

12.  nkhšfis »uh«fshf kh‰w« brŒjš.  

 x »uh«  = 
A

A
1 nkhš

»uh«
     

13.  »uh«fis, nkhšfshf kh‰W« Kiw, 

 
A 1 A×

x
»uh«  nkhš

»uh«

14. É»j thŒ¥gh£oÈUªJ, _y¡TW thŒ¥gh£oid¡ fz¡»Ljš,

 n = 
_y¡TW vil

RU¡»a É»j thŒgh£o‹ vil

15. _y¡TW thŒ¥ghL fz¡»Ljš

 _y¡TW thŒ¥ghL = RU¡»a thŒ¥ghL × n
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6 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

f£lha« bjÇªJ bfhŸs nt©oa tiuaiwfŸ

1. gU¥bghUŸ : 

 � ÃiwíŸs, ïl¤ij mil¤J¡bfhŸS« j‹ikíila mid¤J«, gU¥bghU£fŸ vd 

tiuaW¡f¥gL»‹wd.

2. fyitfŸ :  

 � x‹¿‰F« nk‰g£l ntâ c£bghU£fŸ, mt‰¿‰»ilna v¤jifa ïilÉidfSÄ‹¿ 

fhz¥gLgit.

3. öa bghU£fŸ :  

 � vËa mQ¡fŸ mšyJ _y¡TWfshš M¡f¥g£lit.

4. jÅk« :  

 � xnu xU tif mQ¡fis k£Lnk cŸsl¡»ait jÅk« vd¥gL«. 

5. nr®k« :  

 � ïu©L mšyJ mj‰F nk‰g£l bt›ntW jÅk mQ¡fis¡ bfh©l _y¡TWfis cŸsl¡»aJ 

nr®k§fshF«.

6. x¥ò mQ Ãiw :  

 � xU mQÉ‹ ruhrÇ mQÃiw¡F«, xUik¥gL¤j¥g£l mQ Ãiw¡F« ïilnaahd É»j«.

7. x¥ò _y¡TW Ãiw :  

 � xU _y¡T¿‹ Ãiw¡F«, xUik¥gL¤j¥g£l mQ Ãiw¡F« ïilnaahd É»j«.

8. nkhš : 

 � 12g fh®g‹ -12 Inrhnlh¥ãš fhz¥gL« fh®g‹ mQ¡fË‹ v©Â¡if¡F¢ rkkhd mo¥gil¤ 

JfŸfis¥ bg‰WŸs xU mik¥ãš cŸs bghUË‹ msî xU nkhš vd¥gL«.

9. mtfh£nuh v© :  

 � xU nkhš msîila vªjtbthU nr®k¤âY« fhz¥gL« c£bghU£fË‹ v©Â¡if  

6.022 × 1023 ¡F rkkhF«. ïªj v© mtfh£nuh v© vd¥gL»wJ.

10. nkhyh® fdmsî :  

 � 1 nkhš msîŸs xU bghUË‹ ÃiwahdJ mj‹ nkhyh® Ãiw vd tiuaW¡f¥gL»wJ.

11. nkhyh® fd msî :  

 � xU F¿¥ã£l bt¥gÃiy k‰W« mG¤j ÃiyÆš, xU nkhš nr®k« mj‹ thí ÃiyÆš 

mil¤J¡bfhŸS« fdmsî, nkhyh® fdmsî vd¥gL«.

12. »uh« rkhd Ãiw :  

 � 1.008g iA£u#‹ mšyJ 8g M¡á#‹ mšyJ 35.5g FnshÇ‹ ït‰nwhL nru¡Toa mšyJ 

ït‰iw ïl¥bga®¢á brŒa¡Toa xU jÅk« mšyJ nr®k« mšyJ maÅÆ‹ Ãiwna, mj‹ 

»uh« rkhd Ãiw vd tiuaW¡f¥gL»wJ.

13. vËa É»j thŒ¥ghL :  

 � nr®k¤â‹, xU _y¡T¿š ml§»íŸs bt›ntW jÅk§fË‹ v©Â¡ifÆ‹ vËa É»j¤âid 

m¤jÅk¤â‹ F¿p£o‰F Ñœ x£lhf vGJtjhš bgw¥gL« thŒ¥ghL vËa É»j thŒ¥ghL 

vd¥gL«.

14. ntâÉid¡ TWfË‹ É»j« :  

 � xU rk‹gL¤j¥g£l ntâ¢ rk‹gh£oš, ÉidgL bghU£fŸ k‰W« ÉidÉis bghU£fŸ 

M»at‰¿‰F ïilnaahd `nkhš' v©Â¡if bjhl®ãid ntâ Éid¡TW É»j« v‹»nwh«.
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RuhÉ‹  ntâÆaš ➠  myF  01 ➠ ntâÆaÈ‹ mo¥gil¡ fU¤J¡fŸ k‰W« ntâ¡ fz¡ÑLfŸ 7

15. Éid¡f£L¥gh£L¡ fhuÂ :  

 � ntâÉid¡ TW É»j mo¥gilÆš mikahj msÉid¡ bfh©l ÉidgLbghU£fis¡ 

bfh©L, Éid Ãfœ¤j¥gL« nghJ, cUthF« Éis bghUË‹ msthdJ, vªj ÉidgL bghUŸ 

KjÈš KGtJ« ÉidgL»wnjh, mªj ÉidgLbghUis¢ rh®ªJ mikí«. 

 � ï›ÉidgL bghUŸ Éid bjhl®ªJ Ãfœtij¡ f£L¥gL¤J»wJ, ïJ Éid¡f£L¥gh£L¡ fhuÂ 

vd miH¡f¥gL»wJ.

16. M¡á#nd‰w v© :  

 � xU nr®k¤âš cŸs xU F¿¥ã£l mQÉid¤ jÉ®¤J, ãw mQ¡fis, mt‰¿‹ tH¡fkhd, 

M¡á#nd‰w v©iz¡ f©l¿tj‰fhd ÉâfË‹go Ã®za« brŒa¥g£l M¡á#nd‰w ÃiyÆš 

maÅfshf Ú¡»a ã‹d®, m¡F¿¥ã£l mQÉ‹ ÛJ vŠáÆU¥gjhf¡ fUj¥gL« Ä‹Rikna 

mªj mQÉ‹ M¡á#nd‰w v© vd¥gL«.

17. ïizí« ÉidfŸ :  

 � ïu©L ÉidgLbghU£fŸ ÉidòÇªJ xU nr®k¤âid jU« ÉidfŸ.

18. áijtilí« ÉidfŸ :  

 � xU nr®k«, ïu©L mšyJ mj‰F nk‰g£l TWfshf ãÇí« Éid.

19. ïl¥bga®¢á ÉidfŸ :  

 � xU nr®k¤âš cŸs xU mQ mšyJ maÅ k‰bwhU mQ mšyJ maÅahš gâäL brŒa¥gL« 

ÉidfŸ.

20. É»j¢áijî ÉidfŸ :  

 � xnu nr®k«, M¡á#nd‰w« k‰W« xL¡f« ïu©o‰F« c£gL»wJ. ï¤jifa ÉidfËš, xnu 

jÅk¤â‹ M¡á#nd‰w v© mâfÇ¡fî«, Fiwaî« brŒ»wJ.

21. M¡á#nd‰w« :  

 � g©ila bfhŸif :  M¡á#id nr®¤jš  

 (mšyJ)  

 iA£u#id Ú¡Fjš

 � vy¡£uh‹ bfhŸif :  vy¡£uid ïH¤jš  

 (mšyJ)  

 M¡á#nd‰w v© mâfÇ¤jš

22. xL¡f« :  

 � g©ila bfhŸif :  iA£u#id nr®¤jš  

 (mšyJ)  

 M¡á#id Ú¡Fjš

 � vy¡£uh‹ bfhŸif :  vy¡£uid V‰wš  

 (mšyJ)  

 M¡á#nd‰w v© Fiwjš

23. _y¡TW thŒ¥gh£L vil :  

 � xU nr®k¤â‹ _y¡TW thŒ¥gh£oš fhQ« mid¤J mQ¡fË‹ mQ ÃiwfË‹ T£L¤ 

bjhifna m¢nr®k¤â‹ _y¡TW thŒ¥gh£L vil.

24. mtfh£nuh v© (NA) :  

 � 12 » (C-12) - š fhQ« mQ¡fË‹ v©Â¡ifna mtfh£nuh v© (NA) MF«.
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8 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

25. mtfh£uh v©Â‹ kâ¥ò :  

 � mtfh£uh v©Â‹ kâ¥ò 6.023 × 1023  MF«.

26. xU nkhš :  

 � C−12 Inrhnlh¥ãš , 12 » ÃiwÆš fhz¥gL« fh®g‹ mQ¡fË‹ v©Â¡if¡F¢ rkkhd 

msî JfŸfis¡ bfh©LŸs bghUË‹ Ãiwna xU nkhš vd¥gL«.

 � xU nkhš mQ mtfh£nuh v©Â¡if mQ¡fis¡ bfh©lJ.

27. nkhyh® Ãiw :  

 � xU nkhš bghUË‹ Ãiwna mj‹ nkhyh® Ãiw MF«.

28. nr®k¤â‹ É»j thŒ¥ghL :  

 � xU nr®k¤â‹ É»j thŒghL v‹gJ, m¢nr®k¤â‹ xU _y¡T¿š ml§»íŸs gšntW 

jÅk§fË‹ mQ¡fË‹ v©Â¡ifÆ‹ RU¡»a É»j« MF«.

29. _y¡TW thŒ¥ghL :  

 � xU nr®k¤â‹ _y¡TW thŒ¥ghL v‹gJ, mj‹ RU¡»a É»j thŒ¥gh£o‹ bgU¡F¤ bjhif 

MF«.

30. rk‹brŒjš :  

 � xU ntâÉidÆš <LgL« Éid¥gLbghU£fŸ k‰W« Éis¥bghU£fË‹ msîfis 

fz¡»Ltnj rk‹brŒjš MF«.

31. rk‹ brŒa¥g£l rk‹ghL :  

 � xU rk‹ brŒa¥g£l rk‹ghL, xU ntâ ÉidÆid RU¡»a m¿Éaš KiwÆš F¿¥ãLtjhF«.

32. M¡á#nd‰w« :  

 � M¡á#id nr®¤jš mšyJ  iA£u#id Ú¡Fjš M¡á#nd‰wkhF«.

 � xU ntâÉidÆš <LgL« mQ, x‹W mšyJ mj‰F nk‰g£l vy¡£uh‹fis ïHªjhš mJ 

M¡á#nd‰w« MF«.

 � xU _y¡T¿š, ãw všyh mQ¡fS« maÅfshf btËna¿a ã‹, mQÉ‹ ÛJŸs vŠáa 

Ä‹}£lnk, jÅk¤â‹ M¡á#nd‰w v© MF«.

 � xU ntâÉidÆš, xU jÅk¤â‹ M¡á#nd‰w v©, mâfÇ¤jhš mJ M¡á#nd‰wkhF«.

33. xL¡f« :  

 � iA£u#id nr®¤jš mšyJ M¡á#id Ú¡Fjš xL¡f« MF«.

 � xU ntâÉidÆš g§FbgW« mQ mšyJ mQ bjhFâfŸ x‹W mšyJ mj‰F nk‰g£l 

vy¡£uh‹fis¥ bg‰W¡ bfh©lhš mJnt xL¡f« MF«.

 � xU ntâÉidÆš, xU jÅk¤â‹ M¡á#nd‰w v© Fiwªjhš, mJ xL¡f« MF«.
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RuhÉ‹  ntâÆaš ➠ myF  01 ➠  ntâÆaÈ‹ mo¥igl¡ fU¤J¡fŸ k‰W« ntâ¡ fz¡ÑLfŸ 9

kâ¥ÕL

I.  rÇahd Éilia bjÇîbrŒf:

1. 40 Ä.È Û¤nj‹ thíthdJ 80 Ä.È M¡á#id¡ 
bfh©L KGikahf vÇ¡f¥gL»wJ. miw 
bt¥gÃiy¡F FË®É¡f¥g£l ãwF vŠáíŸs 
thíÉ‹ fdmsî  

m) 40 Ä.È CO2 thí 

M) 40 Ä.È CO2 k‰W« 80 Ä.È H2O thí

ï) 60 Ä.È CO2 k‰W« 60 Ä.È H2O thí 

<) 120 Ä.È CO2 thí  

 [Éil. (m) 40 Ä.È CO2 thí]

2. jÅk« X ‹ Inrhnlh¥òfË‹ ïiaò 
ã‹tUkhW mik»wJ. 200X = 90%,  
199X = 8%, 202X = 2%  ïa‰ifÆš »il¡F« 
jÅk« X ‹ njhuha mQ Ãiw kâ¥ò

m) 201 u   M) 202 u
ï) 199 u   <) 200 u  

 [Éil. (<) 200 u]

3. T‰W (A) :  ïU nkhš FS¡nfhÌš 12.044 × 1023 
FS¡nfh° _y¡TWfŸ cŸsd. 

fhuz« (R) :  xU nkhš msîŸs vªj xU 
bghUËY« cŸs c£bghU£fË‹ 
v©Â¡if 6.02 × 1022

m) T‰W (A) k‰W« fhuz« (R) ïu©L« 

rÇ, nkY« fhuz« (R) MdJ T‰W  

(A) ¡fhd rÇahd És¡f«

M) T‰W (A) k‰W« fhuz« (R) ïu©L« 

rÇ, nkY« fhuz« (R) MdJ T‰W  

(A) ¡fhd rÇahd És¡fkšy

ï) T‰W (A) rÇ k‰W« fhuz« (R) jtW

<) T‰W (A) k‰W« fhuz« (R) ïu©L« jtW

[Éil. (ï) T‰W (A) rÇ k‰W« fhuz« (R) 
 jtW]

4. fh®g‹, fh®g‹ nkhdh¡i[L fh®g‹ ilah¡i[L 
vD« ïu©L M¡i[Lfis cUth¡F»wJ. 
vªj jÅk¤â‹ rkhd Ãiw khwhkš cŸsJ? 

m) fh®g‹   [CRT-'22]

M) M¡á#‹

ï) fh®g‹ k‰W« M¡á#‹

<) fh®g‹, M¡á#‹ ïu©LÄšiy  

 [Éil. (M) M¡á#‹]

5. ïizâw‹ _‹W bfh©l cnyhf¤ jÅk¤â‹ 
rkhd Ãiw 9g.eq–1 mj‹ Úu‰w M¡i[o‹ 
_y¡TW Ãiw [QY-'24]

m) 102 g   M) 27 g 
ï) 270 g   <) 78 g  

 [Éil. (m) 102 g]

6. 0.018 »uh« vilíŸs Ú®¤JËÆš cŸs Ú® 

_y¡TWfË‹ v©Â¡if 
 [First Mid-'18; July-'23; Mar-'24]

m) 6.022 × 1026  M) 6.022 × 1023

ï) 6.022 × 1020  <) 9.9 × 1022  

 [Éil. (ï) 6.022 × 1020]

7. 1g khR fyªj bk¡ÜÎa« fh®gnd£ khâÇia 

(bt¥g¢áijî milahj khR¡fis¡ bfh©lJ) 

KGikahf bt¥g¢áijÉ‰F c£gL¤J«nghJ 

0.44g fh®g‹ilah¡i[L thíit jU»wJ. 

ï«khâÇÆYŸs khR rjåj«.

m) 0% M) 4.4% ï) 16% <) 8.4%  

 [Éil. (ï) 16%]

8. 6.3g nrhoa« ig fh®gnd£il , 30g má£o¡ 

mÄy fiurYl‹ nr®¤jã‹d® vŠáíŸs 

fiurÈ‹ vil 33g. ÉidÆ‹nghJ btËna¿a 

fh®g‹ilah¡i[o‹ nkhš v©Â¡if

m) 3 M) 0.75 ï) 0.075 <) 0.3

 [Éil. (ï) 0.075]

9. STP ÃiyÆš cŸs 22.4 È£l® H2(g) thí,  

11.2 È£l® Cl2 thíl‹ fy¡f¥gL«nghJ cUthF« 

HCl(g) thíÉ‹ nkhš v©Â¡if  [CRT-'22]

m) 2 nkhšfŸ HCl (g) 
M) 0.5 nkhšfŸ HCl (g)
ï) 1.5 nkhšfŸ HCl (g) 

<) 1 nkhš HCl (g)  
 [Éil. (<) 1 nkhš HCl (g)]
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10 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

16. SO SO S O S O4
2

3
2

2 4
2

2 6
2− − − −, , ,    M»a vâuaÅfËš 

ršgÇ‹ M¡Ì#nd‰w v©fË‹ mo¥gilÆš 

rÇahd VWtÇir vJ?

m) SO SO S O S O3
2

4
2

2 4
2

2 6
2− − − −< < <

M) SO S O S O SO4
2

2 4
2

2 6
2

3
2− − − −< < <

ï) S O SO S O SO2 4
2

3
2

2 6
2

4
2− − − −< < <

<) S O S O SO SO2 6
2

2 4
2

4
2

3
2− − − −< < <   

 [Éil. (ï) S O SO S O SO2 4
2

3
2

2 6
2

4
2− − − −< < < ]

17. bg®u° M¡rny£o‹ rkhd Ãiw

m) 
bg®u° M¡rny£o‹ nkhyh® Ãiw

1

M) 
bg®u° M¡rny£o‹ nkhyh® Ãiw

2

ï) 
bg®u° M¡rny£o‹ nkhyh® Ãiw

3
<) nk‰f©l vJîÄšiy.

 [Éil. (ï)
bg®u° M¡rny£o‹ nkhyh® Ãiw

3 ]

18. mtfh£nuh v© kâ¥ig 6.022 × 1023 ÈUªJ 6.022 
× 1020 ¡F kh‰w¥gL»wJ. ïjdhš khWtJ

m) xU rk‹ brŒa¥g£l rk‹gh£oš Éid¥ 

bghU£fË‹ É»j«

M) xU nr®k¤âYŸs jÅk§fË‹ É»j«

ï) »uh« my»š ÃiwÆ‹ tiuaiw

<) 1 nkhš fh®gÅ‹ Ãiw  

 [Éil. (<) 1 nkhš fh®gÅ‹ Ãiw]

19. 22.4 L fdmsî bfh©l bfhŸfy‹fŸ  

A k‰W« B Æš Kiwna 8g O2 k‰W« 8g SO2 

thí¡fŸ STP ÃiyÆš Ãu¥g¥g£LŸsJ. vÅš

m) A k‰W« B fy‹fËYŸs _y¡TWfŸ rk«.

M) B fyÅYŸs _y¡TWfË‹ v©Â¡if 

A š cŸsij Él mâf«.

ï) A k‰W« B fy‹fËYŸs _y¡TWfË‹ 

v©Â¡if¡F ïil¥g£l É»j« 2:1
<) B fyÅYŸs _y¡TWfË‹ v©Â¡if 

A š cŸsij nghy _‹W kl§F mâf«. 

[Éil. (ï) A k‰W« B fy‹fËYŸs _y¡TWfË‹ 

 v©Â¡if¡F ïil¥g£l É»j« 2:1]

10. Nlhd ml® fªjf mÄy« xU Äjkhd M¡á#nd‰¿, 

ã‹tU« ÉidfËš vJ M¡á#nd‰w¥ g©ig¡ 

F¿¥ãlÉšiy ?

m) Cu + 2H2SO4 
     →  CuSO4 + SO2 +  2H2O

M) C+ 2H2SO4 
     →  CO2 + 2SO2 + 2H2O

ï) BaCl2 + H2SO4 
     →  BaSO4 + 2HCl

<) ït‰¿š vJîÄšiy

[Éil. (ï) BaCl2 + H2SO4 
     →  BaSO4 + 2HCl]

11. ã‹tU« M¡á#nd‰w xL¡f ÉidfËš 
vJ É»j¢áijî Éid ?

m) 3Mg(s) + N2(g)      →  Mg3N2(s)
M) P4(s) + 3 NaOH + 3H2O      →  PH3(g)   

 + 3NaH2PO2(aq)
ï) Cl2(g) + 2KI(aq)      →  2KCl(aq) + I2
<) Cr2O3(s) + 2Al(s)      →  Al2O3(s)  

 + 2Cr(s)
[Éil. (M) P4(s) + 3 NaOH + 3H2O      →  

 PH3(g) + 3NaH2PO2(aq)]

12. fhu Clf¤âš bgh£lháa« bg®kh§fnd£o‹ 
rkhd Ãiw kâ¥ò

 MnO H O e MnO OH4 2 22 3 4− − −+ +  → +( )
m) 31.6 M) 52.7 ï) 79
<) ït‰¿š vJîÄšiy [Éil. (M) 52.7]

13. ã‹tUtdt‰WŸ, 180 g ÚÇš cŸsJ vJ? 
  [Qy-'19; Sep-'21]

m) 5 nkhšfŸ Ú® M) 90 nkhšfŸ Ú®

ï) 
6 022 10

180

23. × molecules of water Ú® _y¡TWfŸ

<) 6.022 × 1024 Ú® _y¡TWfŸ  

 [Éil. (<) 6.022 × 1024 Ú® _y¡TWfŸ]

14. 0° C k‰W« 1 atm mG¤j¤âš 7.5g thí 5.6 L 
fdmsit mil¤J¡ bfhŸ»wJ vÅš, mªj 
thí [Hy-'18; May-'22; Qy-'23]

m) NO M) N2O ï) CO <) CO2  

 [Éil. (m) NO]

15. 1.7g m«nkhÅahÉš cŸs vy¡£uh‹fË‹ 
v©Â¡if [First Mid-'18; Mf°£-'22; Hy-'23]

m) 6.022 × 1023  M) 
6 022 10

1 7

22.
.
×

ï) 
6 022 10

1 7

24.
.
×

 <) 
6 022 10

1 7

23.
.
×

 [Éil. (m) 6.022 × 1023]
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20. 50 ml 8.5% AgNO3 fiuriy 100 ml. 1.865% 
bgh£lháa« FnshiuL fiurYl‹ nr®¡F« nghJ 
»il¡F« åœgoÉ‹ vil v‹d?

m) 3.59 g M) 7 g ï) 14 g <) 28 g  
 [Éil. (m) 3.59 g]

21. 1.1 g thí, miw bt¥gÃiy k‰W« mG¤j¤âš 
(25°C k‰W« 1atm mG¤j«) 612.5ml fdmsit 
mil¤J¡bfhŸ»wJ. mªj thíÉ‹ nkhyh® Ãiw

m) 66.25 g mol–1 M) 44 g mol–1

ï) 24.5 g mol–1  <) 662.5 g mol–1  

 [Éil. (M) 44 g mol–1]

22. ã‹tUtdt‰WŸ vJ 6 g fh®g‹ -12 š cŸs 
mQ¡fS¡F rkkhd fh®g‹ mQ¡fis 
bfh©LŸsJ?

m) 7.5 g <¤nj‹ M) 8 g Û¤nj‹

ï) (m) k‰W« (M) <) vJîÄšiy  

 [Éil. (ï) (m) k‰W« (M)]

23. ã‹tUtdt‰WŸ v¤âäÅš (C2H4) fhz¥gL« 
fh®g‹ rjåj¤â‰F rkkhd fh®g‹ rjåj¤ij 
bg‰WŸsJ vJ? [Mar-'19 & '23 & Qy-'19; Sep-'21]

m) òu¥Õ‹  M) <¤ij‹

ï) bg‹Ó‹  <) <¤nj‹  

 [Éil. (m) òu¥Õ‹]

24. fh®g‹ -12 bghW¤J ã‹tUtdt‰WŸ vJ  
c©ikahd T‰W?

m) C -12 ‹ x¥ò mQÃiw 12 u
M) fh®gÅ‹ mid¤J nr®k§fËY« mj‹ 

M¡á#nd‰w v© +4
ï) 1 nkhš fh®g‹ –12 š 6.022 × 1022 mQ¡fŸ 

cŸsd.

<) mid¤J« 

 [Éil. (m) C -12 ‹ x¥ò mQÃiw 12 u]

25. mQÃiw¡F Ãakkhf ã‹tUtdt‰WŸ 
ga‹gLtJ vJ? [Govt. MQP-'18; July-'24]

m) 6C
12 M) 7C

12 ï) 6C
13 <) 6C

14 

 [Éil. (m) 6C
12]

II. ã‹tU« Édh¡fS¡F RU¡fkhf ÉilaË :

26. x¥ò mQ Ãiw tiuaW.  [July-'24]

Éil. x¥ò mQ Ãiw v‹gJ, xU mQÉ‹ ruhrÇ mQ 

Ãiw¡F«, xUik¥gL¤j¥g£l mQ Ãiw¡F« 

ïilnaahd É»j« vd tiuaW¡f¥gL»wJ.

x¥ò mQ Ãiw (Ar) =

 

mQÉ‹ ruhrÇ Ãiw

xUik¥gL¤j¥g£l mQ Ãiw

27. nkhš vD« th®¤ijÆÈUªJ v‹d òÇªJ 

bfh©lhŒ ? [June-'19; CRT-'22; July-'23 & '24]

Éil. �  bghUË‹ msit¡ F¿¥ãl eh« nkhš vD« 

myif¥ ga‹gL¤jyh«.

 � 12g fh®g‹ –12 Inrhnlh¥ãš fhz¥gL« 

fh®g‹ mQ¡fË‹ v©Â¡if¡F¢ rkkhd 

mo¥gil¤ JfŸfis¥ bg‰WŸs bghUË‹ 

msî `xU nkhš'  vd¥gL«.

28. rkhd Ãiw tiuaW.  

 [Govt. MQP-'18; Qy-'18 & '19; May-'22; Mar-'24]

Éil. 1.008g iA£u#‹ mšyJ 8g M¡á#‹ mšyJ 

35.45g FnshÇ‹ ït‰nwhL nru¡Toa mšyJ 

ït‰iw ïl¥bga®¢á brŒa¡Toa xU jÅk« 

mšyJ nr®k« mšyJ maÅÆ‹ Ãiwna, mj‹ 

»uh« rkhd Ãiw vd tiuaW¡f¥gL»wJ.

29. M¡á#nd‰w v© vD« th®¤ijÆÈUªJ v‹d 

òÇªJ bfh©lhŒ? [Hy-'23]

Éil. �  xU nr®k¤âš cŸs xU F¿¥ã£l mQÉid¤ 

jÉ®¤J, ãw mQ¡fis, mt‰¿‹ tH¡fkhd, 

M¡á#nd‰w ÃiyÆš f©l¿tj‰fhd 

ÉâfË‹go Ã®za« brŒa¥g£l M¡á#nd‰w 

ÃiyÆš maÅfshf Ú¡»a ã‹d®, m¡F¿¥ã£l 

mQÉ‹ ÛJ vŠáÆU¥gjhf¡ fUj¥gL« 

Ä‹Rikna mªj mQÉ‹ M¡á#nd‰w 

v© vd¥gL«. 

 � M¡á#nd‰w - xL¡f Éidfis M¡á#nd‰w 

v©iz¥ ga‹gL¤â e‹F És¡f Koí«.

30. M¡á#nd‰w«, xL¡f« ntWgL¤Jf.

Éil.  [Hy-'19; Sep-'21; Mar-'23]

M¡á#nd‰w« xL¡f«

(i) M¡á#id nr®¤jš 
k‰W« iA£u#id 
Ú¡Fjš

iA£u#id 
nr®¤jš k‰W« 
M¡á#id 
Ú¡Fjš.

(ii) vy¡£uhid 
ïH¤jš

Fe2+      →  Fe3+ + e–

vy¡£uhid V‰wš

Cu2+ + 2e–      →  Cu

(iii) M¡á#nd‰w v© 
mâfÇ¤jš

M¡á#nd‰w v© 
Fiwjš
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12 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

31. ã‹tUtdt‰¿‹ nkhyh® Ãiwfis¡ fh©f.

i) ôÇah [CO(NH2)2]    ii) má£nlh‹ [CH3COCH3]

iii) nghÇ¡ mÄy« [H3BO3]
iv) fªjf mÄy« [H2SO4]

Éil. (i) ôÇah [CO(NH2)2] : 
C : 1 × 12.01 = 12.01
O : 1 × 16 = 16.00
N : 2 × 14.01 = 28.02
H : 4 × 1.01 =   4.04

                             60.07 g mol–1

(ii) má£nlh‹ [CH3COCH3]
C : 3 × 12.01 = 36.03
H : 6 × 1.01 =   6.06
O : 1 × 16 = 16.00

                             58.09 g mol–1

(iii) nghÇ¡ mÄy« [H3BO3] : 
H : 3 × 1.01 =   3.03
B : 1 × 10 = 10.00
O : 3 × 16 = 48.00

                              61.03 g mol–1

(iv) fªjf mÄy« [H2SO4] :
H : 2 × 1.01 =   2.02
S : 1 × 32.06 = 32.06
O : 4 × 16 = 64.00

                              98.08 g mol–1

32. STP ÃiyÆš fh®g‹ ilah¡i[L thíÉ‹ 
ml®¤â 1.965 Kgm–3 CO2 thíÉ‹ nkhyh® 
Ãiwia¡ fh©f.

Éil. CO2 thíÉ‹ nkhyh® Ãiwia fz¡»Ljš

bfhL¡f¥g£lit: 

273 K k‰W« 1 atm mG¤j¤âš (STP Ãiy) CO2 

É‹ ml®¤â = 1.965 kgm–3

CO2 É‹ nkhyh® Ãiw = ? 

Ô®î :  

273 K k‰W« 1 atm mG¤j¤âš, 1 nkhš 

CO2 thíthdJ  22.4 l fdmsit 

mil¤J¡bfhŸS«

1 nkhš CO2 É‹ Ãiw

 = 
1 965

1
22 43

. .Kg
m

l×

 = 
1 965 10 22 4 10

1

3 3 3

3

. .× × × −g m

m
 

 =  44.01g

CO2 É‹ nkhyh® Ãiw = 44 gmol–1.

33. vJ mâfg£r nkhš v©Â¡ifÆyhd M¡á#‹ 

mQ¡fis bfh©LŸsJ?

(i) 1 nkhš v¤jdhš (ii)  1 nkhš gh®Ä¡ mÄy« 

(iii) 1 nkhš H2O
Éil. 

nr®k«
bfhL¡f¥g£l  
nkhšfË‹ 

v©Â¡if

M¡á#‹ 
mQ¡fË‹ 
v©Â¡if

v¤jdhš (C2H5OH) 1 1 × 6.022 × 1023

~gh®Ä¡ mÄy« 
(HCOOH)

1 2 × 6.022 × 1023

Ú® (H2O) 1 1 × 6.022 × 1023

 � nk‰f©l m£ltizÆš ïUªJ ~gh®Ä¡ 

mÄy« mâfg£r nkhš v©Â¡ifÆyhd 

M¡á#‹ mQ¡fis bfh©LŸsJ v‹gJ 

bjËth»wJ.

34. ã‹tU« juîfis¡ bfh©L, ïa‰ifÆš 

fhz¥gL« bk¡Üáa¤â‹ ruhrÇ mQ 

Ãiwia¡ fh©f.

Inrhnlh¥ò Inrhnlh¥ò mQ Ãiw ts« (%)
Mg24 23.99 78.99
Mg25 24.99 10.00
Mg26 25.98 11.01

Éil.  ruhrÇ mQ Ãiw,

= 
78 99 23 99 10 24 99 11 01 25 98

100
. . . . .×( ) + ×( ) + ×( )

 

= 
2430 9

100
.

 = 24.31u.

35. ã‹tU« Éid¡fyitfis¡ bfh©L 

Ãfœ¤j¥gL« Éid x + y + z2 
     →  xyz2 ïš 

f£L¥gL¤J« fhuÂfis¡ fh©f.

m) 200 x mQ¡fŸ + 200 y mQ¡fŸ + 50 Z2 

_y¡TWfŸ

M) 1 nkhš x + 1 nkhšfŸ y + 3 nkhšfŸ Z2

ï) 50 x mQ¡fŸ + 25 y mQ¡fŸ + 50 Z2 
_y¡TWfŸ

<) 2.5 nkhšfŸ x + 5 nkhšfŸ y + 5 nkhšfŸ 

Z2
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RuhÉ‹  ntâÆaš ➠ myF  01 ➠  ntâÆaÈ‹ mo¥igl¡ fU¤J¡fŸ k‰W« ntâ¡ fz¡ÑLfŸ 13

Éil. Éid : x + y + z2 
     →  xyz2

Édh

ÉidòÇa mDkâ¡f¥g£l ÉidgL 
bghU£fË‹ nkhšfË‹ v©Â¡if

ÉidÆ‹ bghGJ Éid¥g£l 
nkhšfË‹ v©Â¡if

Éid 
f£L¥gh£L¡ 

fhuÂx y z2 x y z2

(m) 200 
mQ¡fŸ

200 
mQ¡fŸ

50 
_y¡TWfŸ

50 
mQ¡fŸ

50 
mQ¡fŸ

50 
_y¡TWfŸ

z2

(M) 1 nkhš 1 nkhš 3 nkhš 1 nkhš 1 nkhš 1 nkhš x k‰W« y

(ï) 50 
mQ¡fŸ

25 
mQ¡fŸ

50 
_y¡TWfŸ

25 
mQ¡fŸ

25 
mQ¡fŸ

25 
_y¡TWfŸ

y

(<) 2.5 nkhš 5 nkhš 5 nkhš 2.5 nkhš 2.5 nkhš 2.5 nkhš x

36. xU jÅk mQÉ‹ Ãiw 6.645 × 10–23 g MF«. 0.320 kgš cŸs m¤jÅk¤â‹ nkhš v©Â¡ifia¡ 
fz¡»Lf.

Éil. Ô®î : 

bfhL¡f¥g£lit : xU mQÉ‹ Ãiw    = 6.645 × 10–23 g
\ 1 nkhš mQÉ‹ Ãiw 

 = 6.645 × 10–23 g × 6.022 × 1023  = 40 g

\  0.320 kg cŸs jÅk¤â‹ nkhšfË‹ v©Â¡if = 
1

40
0 320 mole

g
kg× .

 = 1 320
40

 mol g
g

×  = 8 mol.

37. _y¡TW Ãiw¡F«, nkhyh® Ãiw¡F« ïilna cŸs ntWghLfŸ ahit? fh®g‹ nkhdh¡i[o‹ 
_y¡TW Ãiw, nkhyh® Ãiwfis¡ fh©f.

Éil. 

_y¡TW Ãiw nkhyh® Ãiw

(i) x¥ò _y¡TW ÃiwahdJ, xU 

_y¡T¿‹ Ãiw¡F« xUikgL¤j¥g£l 

mQ Ãiw¡F« ïilnaahd É»j« vd 

tiuaW¡f¥gL»wJ.

1 nkhš msîŸs xU bghUË‹ ÃiwahdJ 

mj‹ nkhyh® Ãiw vd tiuaW¡f¥gL»wJ.

(ii) xU nr®k¤â‹ x¥ò _y¡TW ÃiwÆid, mâš 

ml§»íŸs mQ¡fË‹ x¥ò mQ ÃiwfË‹ 

TLjš _y« fz¡»l ïaY«.

xU nr®k¤â‹ nkhyh® Ãiw v‹gJ mâš ml§»íŸs 

jÅk§fË‹ x¥ò mQ ÃiwfË‹ TLjiy gmol–1 

v‹w my»š F¿¥ãLtjhF«.

(iii) ïj‹ myF u mšyJ amu ïj‹ myF g mol–1

CO ‹ _y¡TW Ãiw :

(1 × C ‹ mQÃiw) + (1 × O ‹ mQÃiw)
C = 1 × 12.01 amu        
    = 12.01 amu
O = 1 × 16.00 amu  
    = 16.00 amu
    = 28.01 amu

CO ‹ nkhyh® Ãiw :

C = 1 × 12.01  
    = 12.01
O = 1 × 16.00  
    = 16.00
    = 28.01 g mol–1
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14 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

38. ã‹tUtdt‰¿‹ vËa É»j thŒ¥ghLfŸ v‹d? [First Mid-'18; Qy-'18; Sep-'21; July-'24]

i) njÅš cŸs ~ãu¡nlh° (C6H12O6)   ii) njÜ® k‰W« Fs«ãÆš cŸs fh~ã‹ (C8H10N4O2)
Éil. vËa É»j thŒ¥ghLfŸ : 

nr®k« _y¡TW thŒ¥ghL vËa É»j thŒ¥ghL

~ãu¡nlh° C6 H12 O6 CH2O

fh~ã‹ C8 H10 N4 O2 C4 H5 N2 O

39. mYÄÅa¤â‰F«, bg®Ç¡ M¡i[o‰F« ïilna ÃfG« Éid 3273K msÉ‰F bt¥g¤ij cUth¡F»wJ, 
ïJ cnyhf§fis bt£lî«, x£lî« ga‹gL»wJ. (Al ‹ mQ Ãiw = 27u, O Å‹ mQ Ãiw = 16u  
2Al + Fe2O3 

     →  Al2O3 + 2Fe; ïªj ÉidÆš 324 g mYÄÅa¤ij 1.12 kg bg®Ç¡ M¡i[Ll‹ 
Éid¥gL¤J«nghJ  [Govt. MQP-'18]

i) cUthF« Al2O3 ï‹ Ãiwia¡ fh©f

ii) ÉidÆ‹ KoÉš ÉidòÇahkš vŠáíŸs "mâf¥goahd Éid¥bghUŸ" v›tsî?

Ô®î : 2Al + Fe2 O3 
     →  Al2O3 + 2Fe

ÉidgLbghUŸ ÉidÉisbghUŸ

Al Fe2O3 Al2O3 Fe
ÉidòÇa mDkâ¡f¥gL« ÉidgL 
bghUË‹ msî

324 g 1.12 kg - -

ÉidòÇa mDkâ¡f¥gL« nkhšfË‹ 
v©Â¡if

324
27

12= mol 1 12 10
160

7
3. × = mol - -

ntâÉid¡ TW É»j Fzf« 2 1 1 2
ÉidÃfG« nghJ vL¤J¡bfhŸs¥g£l 
nkhšfË‹ v©Â¡if

12 mol 6 mol - -

ÉidòÇahkš vŠáíŸs ÉidgL 
bghUË‹ nkhšfË‹ v©Â¡if k‰W« 
cUthd ÉidbghUŸfË‹ nkhšfË‹ 
v©Â¡if

- 1 mol 6 mol 12 mol

cUthd Al2O3 ‹ nkhyh® Ãiw

 = 6 mol × 102 g mol–1    
Al O

g2 3

2 27 3 16 54 48 102
612

×( ) + ×( ) = + =








 =

 = 612 g
ÉidòÇahkš cŸs mâf¥goahd Éid¥bghUŸ = Fe2O3

ÉidÆ‹ ïWâÆš ÉidòÇahkš cŸs mâf¥goahd Éid¥bghUË‹ msî   

= 1 mol × 160 g mol–1

 = 160 g      
Fe O

g2 3

2 56 3 16 112 48 160
160

×( ) + ×( ) = + =








 =

40. <¤nj‹ vÇjš ÉidÆ‹ KoÉš 44 »uh« CO2 (g) thíit cUth¡f¤ njit¥gL« <¤njÅ‹ nkhš 
v©Âifia¡ fz¡»Lf. [First Mid-'18; Qy-'19]

Éil. <¤njÅ‹ vÇjš Éid¡fhd rk‹gL¤j¥g£l rk‹ghL

 C2H6 + 
7
2

O2 
     →  2CO2 + 3H2O
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RuhÉ‹  ntâÆaš ➠ myF  01 ➠  ntâÆaÈ‹ mo¥igl¡ fU¤J¡fŸ k‰W« ntâ¡ fz¡ÑLfŸ 15

⇒ 2C2H6 + 7O2 
     →  4CO2 + 6H2O

4 nkhšfŸ CO2 I cUth¡f 2 nkhš <¤nj‹ 

njit¥gL»wJ.

1 nkhš (44g) CO2 I cUth¡f njit¥gL« 

<¤njÅ‹ nkhšfË‹ v©Â¡if.

 = × 1 nkhš CO2

2 nkhš <¤nj‹

4 nkhš CO2

 = 
1
2

 nkhš <¤nj‹ = 0.5 nkhš <¤nj‹.

41. iA£u#‹ bguh¡i[L xU M¡á#nd‰¿, ïJ 
mÄy Clf¤âš bg®u° maÅia bg®Ç¡ maÅahf 
M¡á#nd‰w« brŒJ, Úuhf xL¡fkil»wJ. 
ïj‰fhf rk‹brŒa¥g£l rk‹gh£il vGJf.

Éil. 

1 H2O2 + 2Fe2+      →  Fe3+ + H2O ⇒  H2O2 + 
2Fe2+ + 2H+      →  2Fe3+ + 2H2O

42. 76.6% fh®g‹ 6.38% iA£u#‹ , Ûj rjåj« M¡á#idí« bfh©l nr®k¤â‹ vËa É»j thŒ¥ghL, 
_y¡TW thŒ¥ghL M»at‰iw¡ fh©f. nr®k¤â‹ MÉ ml®¤â 47.

  [Mar-'19; Sep- 2020; Aug-'22; Qy-'23]

Éil. 
jÅk« rjåj« mQÃiw x¥ò mQ¡fË‹ v©Â¡if vËa É»j« KG v©

C 76.6 12 76 6
12

6 38. .= 6 38
1 06

6.
.

= 6

H 6.38 1 6 38
1

6 38. .= 6 38
1 06

6.
.

= 6

O 17.02 16 17 02
16

1 06. .= 1 06
1 06

1.
.

= 1

  vËa É»j thŒ¥ghL = C6H6O

  n = 
nkhyh® Ãiw

fz¡»l¥g£l vËa É»j thŒ¥gh£L Ãiw
 = 

2 × MÉ ml®¤â

94  = 
2

94
2 47

94
1× = × =vapour density

_y¡TW thŒ¥ghL (C6H6O) × 1 = C6H6O.

43. jÅk gF¥ghŒÉš xU nr®k« ã‹tU« juîfis jU»wJ. Na = 14.31%, S = 9.97%, H= 6.22%,  
O = 69.5% nr®k¤âYŸs iA£u#‹ KGtJ« M¡á#Dl‹ nr®ªJ gof Úuhf ïU¡»wJ, vÅš nr®k¤â‹ 

_y¡TW thŒ¥gh£il¡ fh©f. nr®k¤â‹ _y¡TW Ãiw 322. [Mar-'23]

Éil. 
jÅk« % mQ¡fË‹ x¥ò v©Â¡if vËa É»j«

Na 14.31 14 31
23

0 62. .= 0 62
0 31

2.
.

=

S 9.97 9 97
32

0 31. .= 0 31
0 31

1.
.

=

H 6.22 6 22
1

6 22. .= 6 22
0 31

20.
.

=

O 69.5 69 5
16

4 34. .= 4 34
0 31

14.
.

=

 vËa É»j thŒ¥ghL = Na2 S H20 O14
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16 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

 n = 
nkhyh® Ãiw

fz¡»l¥g£l vËa É»j thŒ¥gh£L Ãiw

  = molar
Calculated

 mass
 empirical

formula mass
= =322

322
1     

Na SH O2 20 14

2 23 1 32 20 1 14 16
46 32 20 224
322

= ×( ) + ×( ) + ×( ) + ( )
= + + +
=



















 _y¡TW thŒ¥ghL  = Na2 S H20 O14

nr®k¤âYŸs mid¤J iA£u#D« Ú® _y¡TWfshf cŸsjhš.

_y¡TW thŒ¥ghL  Na2 SO4.10H2O MF«. 

44. M¡á#nd‰w v© KiwÆš ã‹tU« Éidfis¢ rk‹ brŒf. 

i) K2Cr2O7 + KI + H2SO4 
     →  K2SO4 + Cr2(SO4)3 + I2 + H2O

ii) KMnO4 + Na2SO3 
     →  MnO2 + Na2SO4 + KOH [Mar-'23]

iii) Cu + HNO3 
     →  Cu(NO3)2 + NO2 + H2O [Qy-'19; Mar-'23]

iv) KMnO4 + H2C2O4 + H2SO4 
     →  K2SO4 + MnSO4 + CO2 + H2O

Éil. (i) 
( )

6 1 3 0
22 22 7 2 4 2 4 4 23K Cr O K I H SO K SO Cr SO I H O

+ − +
+ + → + + +

2 3e−× 1e−

 K2Cr2O7 + 6KI + H2SO4 
     →  K2SO4 + Cr2(SO4)3 + I2 + H2O

 K2Cr2O7 + 6KI + H2SO4 
     →  K2SO4 + Cr2(SO4)3 + 3I2 + H2O

 K2Cr2O7 + 6KI + 7H2SO4 
     →  4K2SO4 + Cr2(SO4)3 + 3I2 + 7H2O

(ii) 7 4 4 6

4 2 3 2 2 4KMnO Na S O MnO Na S O KOH
+ + + +

+ → + +

3e− 2e−

 ⇒ 2KMnO4 + 3Na2SO3 
     →  MnO2 + Na2SO4 + KOH

 ⇒ 2KMnO4 + 3Na2SO3 
     →  2MnO2 + 3Na2SO4 + KOH

 ⇒ 2KMnO4 + 3Na2SO3 + H2O      →  2MnO2 + 3Na2SO4 + 2KOH
(iii) 

( )
0 5 2 4

3 3 2 22Cu HNO C u NO NO H O
+ + +

+ → + +

2e− 1e−

 Cu + 2HNO3 
     →  Cu(NO3)2 + NO2 + H2O

 Cu + 2HNO3 + 2HNO3 
     →  Cu(NO3)2 + 2NO2 + 2H2O

 Cu + 4HNO3 
     →  Cu(NO3)2 + 2NO2 + 2H2O

(iv) 7 3 2 4
24 2 4 2 4 2 4 4 2 2KMnO H C O H SO K SO MnSO CO H O

+ + + +
+ + → + + +

5e− 1e 2− ×
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 2KMnO4 + 5H2C2O4 + H2SO4 
     →  K2SO4 + MnSO4 + CO2 + H2O

 2KMnO4 + 5H2C2O4 + H2SO4 
     →  K2SO4 + 2MnSO4 + 10CO2 + H2O

 2KMnO4 + 5H2C2O4 + 3H2SO4 
     →  K2SO4 + 2MnSO4 + 10CO2 + 8H2O

45. maÅ vy¡£uh‹ KiwÆš ã‹tU« Éidfis¢ rk‹ brŒf .

i) KMnO4 + SnCl2 + HCl      →  MnCl2 + SnCl4 + H2O + KCl
ii) C2O4

2– + Cr2 O7
2–      →  Cr3+ + CO2 (mÄy Clf¤âš)

iii) Na2S2O3 + I2 
     →  Na2S4O6 + NaI

iv) Zn +NO3
–      →  Zn2+ + NO (mÄy Clf¤âš)

Éil. (i) miu ÉidfŸ : 

  M nO Mn
+

− + →
7

4
2     ......(1)

 k‰W« Sn2+      →  Sn4+   ......(2)

 ( )

( )

1 8 5 4

2
4

2
2⇒ + +  → +

⇒

− + − +MnO H e Mn H O

S                        nn Sn e2 4 2+ + − → +

 
( )

( )

1 2 2 16 10 2 8

2 5

4
2

2× ⇒ + + +  → +

× ⇒

− − +          

       

MnO H e Mn H O

               5Sn                   5Sn

       

2 4 10+ + − → + e

              2MnO⇒ + +  → + +− + + + +
4

2 2 4
25 16 2 5 8Sn H Mn Sn H O

(ii) miu ÉidfŸ :

 C O C O
+

−
+

 →
3

2 4
2

4

2  ......(1)

 C r O Cr
+

− + →
6

2 7
2 3  ......(2)

 (1) ⇒ C2O4
2–       →  2CO2 + 2e–  ......(3)

  Cr2O7
2– +14H+      →  2Cr3+ + 7H2O ......(4)

          

( )3 3 3 62 4
2

2× ⇒  →−                                      C O CO ++ −6e                           ......(5)

                                Cr                2 7
2 3 214 6 2 7O H e Cr H O− + − ++ +  → +           ......(4)

                    Cr⇒ + +− −
2 7

2
2 4

23 14O C O HH Cr CO H O+ + → + +2 6 73
2

2

(iii) miu ÉidfŸ :

   S2O3
2–      →  S4O6

2–    ......(1)
                   I2  

     →  I–     ......(2)

 

( )1 2 22 3
2

4 6
2⇒  → +− − −                                  S O S O e         ......(3)

                       2I   ( )2 22⇒ +  →− −I e                               ......(4)

(3) + (4)        2⇒ SS O2 3
2

2 4 6
2 2− − −+  → +I S O I

(iv) miu ÉidfŸ :

 Zn Zn
0

2 → +       ......(1)

 NO NO
+

−
+

 →
5

3

2
      ......(2)

 (1) ⇒             Zn      →  Zn2+ + 2e–   ......(3)
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18 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

 (2) ⇒ NO3
– + 3e– + 4H+      →  NO + 2H2O  ......(4)

        

( )3 3 3 3 62× ⇒  → ++ −                                     Zn Zn e           ......(5)

      O   ( )4 2 2 6 8 2 43 2× ⇒ + +  → +− − +NO e H NO H           ......(6)

                      3 2 8 33Zn NO H+ +  →− + ZZn NO H O2
22 4+ + +

j‹ kâ¥ÕL

1. ntâ¤j‹ik mo¥gilÆyhd tif¥gh£L 

m¿Éid ga‹gL¤â, ã‹tU« x›bth‹iwí«, 

jÅk«, nr®k« mšyJ fyit vd tif¥gL¤Jf.

(i) r®¡fiu

(ii) flšÚ®

(iii) thiytoÚ®

(iv) fh®g‹il M¡i[L

(v) jhÄu f«ã (Copper wire)
(vi) rhjhuz c¥ò

(vii) btŸË¤ j£L (Silver plate)
(viii) eh¥jä‹ cU©ilfŸ.

Éil. (i) jÅk« - fh¥g® f«ã,btŸË¤ j£L

 (ii)  nr®k« - r®¡fiu, thiy toÚ®, fh®g‹ 

il M¡i[L, rhjhuz c¥ò, eh ~¥jä‹ 

cU©ilfŸ

 (iii) fyit - flš Ú®

2. ã‹tUtdt‰¿‹ x¥ò _y¡TW ÃiwÆid¡ 
fz¡»Lf.  

i) v¤jdhš (C2H5OH)
ii) bgh£lháa« bg®kh§fnd£ (KMnO4)
iii) bgh£lháa« ilFnuhnk£ (K2Cr2O7)
iv) R¡nuh° (C12H22O11)

Éil. (i) v¤jdhš [C2H5OH] : 

 C : 2 × 12 = 24
 H : 5 × 1 =   5
 O : 1 × 16 = 16
 H : 1 × 1 =   1
                             46 g

(ii) bgh£lháa« bg®kh§fnd£ [KMnO4]
  K     : 1 × 39 = 39
  Mn : 1 × 55 = 55
  O  : 4 × 16 = 64
                            158 g

(iii) bgh£lháa« ilFnuhnk£ [K2Cr2O7] 
  K  : 2 × 39 = 78
  Cr : 2 × 52 = 104
  O  : 7 × 16 = 112
                             294 g

(iv) R¡nuh° [C12H22O11 ]
  C : 12 × 12 = 144
  H : 22 × 1 =   22
  O : 11 × 16 = 176

                             342 g

3. m)  9 »uh« <¤njÅš fhz¥gL« nkhšfË‹ 
v©Â¡if ia¡ fz¡»Lf.

Éil. <¤njÅ‹ nkhyh® Ãiw C2H6
 = (2 × 12) + (6 × 1)
 = 24 + 6 = 30 g mol–1

 M)  273K k‰W« 3atm mG¤j ÃiyÆš, 224mlfd 
msÉid mil¤J¡bfhŸS« M¡á#‹ 
thíÉš fhz¥gL« M¡á#‹ _y¡TWfË‹ 
v©Â¡ifÆid¡ fz¡»Lf.

Éil. 273 K k‰W« 1 atm mG¤j¤âš 1 nkhš thí 

mil¤J¡ bfhŸS« fd msî = 22.4 l 
vdnt, 273 K k‰W« 3 atm mG¤j¤âš 224 ml 
fdmsit mil¤J¡ bfhŸS« M¡á#Å‹ 

nkhšfË‹ v©Â¡if

= × × ×

=

1
273

0 224 273 3

0 01

 mole
 K × 1 atm × 22.4 l
mole

.

.

l K atm

1 nkhš M¡á#Åš 6.022 × 1023 _y¡TWfŸ 

cŸsd.

0.03 nkhš M¡á#Åš = 6.022 × 1023 × 0.03
= 1.807 × 1022 M¡á#‹ _y¡TWfŸ.
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4. m)  0.456g cnyhfkhdJ 0.606g mj‹ cnyhf¡ 
Fnshiuoid¤ jU»wJ. cnyhf¤â‹ rkhd 
Ãiwia¡ fz¡»Lf.

Éil. cnyhf¤â‹ Ãiw = 0.456 g
cnyhf Fnshiuo‹ Ãiw = 0.606 g
0.456 g cnyhfkhdJ 0.15 g FnshÇDl‹ 

ïizªJŸsJ.

35.5 g FnshÇDl‹ ïizí« cnyhf¤â‹ Ãiw 

= × = −0 456
0 15

35 5 107 92 1.
.

. . . g eq

 M)  bgh£lháa« il Fnuhnk£o‹ rkhd ÃiwÆid¡ 
fz¡»Lf. mÄy Clf¤âš xL¡f miuÉid

Cr2O7
2– + 14H+ + 6e–      →  2Cr3+ + 7H2O

Éil. M¡á#nd‰w Éid¥bghË‹ rkhd Ãiw

= 
nkhyh® Ãiw

1 nkhš M¡Ì#nd‰¿ahš V‰¡f¥g£l  

vy¡£uh‹fË‹ nkhšfË‹ v©Â¡if

= 
294 2

6
49 0

1

1
1. . g mol

 eq mol
 g eq

−

−
−=

5. xU nr®k« gF¥ghŒÉš ã‹tU« rjåj ïiaig¡ 
bfh©LŸsJ. C = 54.55%,  H = 9.09%,  
O = 36.36% m¢nr®k¤â‹ vËa É»j thŒ¥gh£oid¡ 
f©l¿f.    [First Mid-'18; CRT-'22; QY-'24]

Éil. 

jÅk«
rjåj 
ïiaò

mQÃiw

x¥ò mQ¡fË‹ 
v©Â¡if

= 

rjåj«

mQÃiw

vËa É»j«

C 54.55% 12 54 55
12

4 55. .= 4 55
2 27

2.
.

=

H 9.09% 1 9 09
1

9 09. .= 9 09
2 27

4.
.

=

O 36.36% 16 36 36
16

2 27. .= 2 27
2 27

1.
.

=

 vËa É»j thŒ¥ghL = C2H4O

6. X, Y, Z M»a jÅk§fis¡ bfh©LŸs xU nr®k¤â‹ gF¥ghŒî KoîfËÈUªJ ã‹tU« juîfŸ 
bgw¥g£LŸsJ. X = 32%, Y = 24%, Z = 44% X, Y k‰W« Z ‹ x¥ò mQ¡fË‹ v©Â¡if Kiwna 
2, 1 k‰W« 0.5 MF«. (nr®k¤â‹ _y¡TW Ãiw 400g)
i) jÅk§fŸ X, Y k‰W« Z ‹ mQ Ãiwfis¡ fh©f.

ii) nr®k¤â‹ vËa É»j thŒ¥ghL k‰W«

iii) nr®k¤â‹ _y¡TW thŒ¥gh£oid¡ f©l¿f.
Éil. 

jÅk« rjåj ïiaò

x¥ò mQ¡fË‹ 

v©Â¡if = 
rjåj«

mQÃiw

mQ Ãiw = 
rjåj«

x¥ò mQ¡fË‹ 

v©Â¡if

vËa É»j«

X 32% 2 16 4
Y 24% 1 24 2
Z 44% 0.5 88 1

vËa É»j thŒ¥ghL (X4 Y2 Z).
 fz¡»l¥g£l vËa É»j thŒgh£LÃiw = (16 × 4) + (24 × 2) + 88 = 64 + 48 + 88 = 200

 n = 
nkhyh® Ãiw

fz¡»l¥g£l vËa É»j thŒ¥gh£L Ãiw

	 \n = 
400
200

 n = 2
_y¡TW thŒ¥ghL (X4Y2Z)2 = X8Y4Z2.
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7. xU ÉidÆ‹ rk‹gL¤j¥g£l rk‹ghL ÑnH 

bfhL¡f¥g£LŸsJ 2x + 3y      →  4l + m  
8 nkhš x MdJ 15 nkhš y cl‹ ÉidòÇa 

mDkâ¡f¥gL« nghJ,  [CRT-'22]

i) Éid¡f£L¥gh£L fhuÂ vJ?

ii) cUthF« ÉidÉis bghU£fË‹ msÉid¡ 

fz¡»Lf.

iii) ÉidÆ‹ ïWâÆš, ÄFâahf 

vŠáÆU¡F« ÉidgLbghUË‹ msÉid¡  

fz¡»Lf. 

Éil.
bghUsl¡f«

ÉidgL 
bghUŸ

ÉidÉis 
bghUŸ

x y l m
ntâ Éid¡TW 

É»j Fzf«
2 3 4 1

ÉidòÇa 

mDkâ¡f¥gL« 

nkhšfË‹ 

v©Â¡if

8 15 – –

Éidg£l ÉidgL 

bghU£fŸ 

k‰W« cUthd 

ÉidÉis 

bghU£fË‹ 

nkhšfË‹ 

v©Â¡if

8 12 16 4

ÉidòÇahj 

ÉidgL 

bghU£fË‹ 

nkhšfË‹ 

v©Â¡if 

k‰W« cUthd 

Éis bghUË‹ 

nkhšfË‹ 

v©Â¡if

– 3 16 4

i) Éid¡f£L¥gh£L fhuÂ : x
ii)  cUthd ÉisbghUŸ : 16 nkhšfŸ l k‰W« 

4 nkhšfŸ m
iii)  TLjyhf vŠáíŸs ÉidgL bghUŸ :  

3 nkhšfŸ y.

8. M¡á#nd‰w v©iz¥ ga‹gL¤â ã‹tU« 

rk‹gh£oid rk‹ brŒf.

As2S3 + HNO3 + H2O      →  H3AsO4 + H2SO4+NO

Éil. 

As S H NO H AsO H SO
+ − +5+ +6 +2

+ → + +
3 2 5

3 3 4 2 42 3

2×2e–

4e– +  24e–

28e–

3e–3×8e–

N O

ÉidgL bghUŸ cŸs gFâÆš vy¡£uh‹fË‹ 

v©Â¡ifia rk‹gL¤Jf.

⇒ 3 As2 S3 + 28 HNO3      →  H3AsO4 + 

 H2SO4 + NO

ÉidgL bghU£fSŸs gFâÆ‹ mo¥gilÆš 

ÉidÉis bghUis rk‹gL¤Jf

⇒ 3 As2 S3 + 28 HNO3      →  6H3AsO4 +  

 9 H2SO4 + 28 NO

ÉidÉis bghUŸ gFâ : 36 iA£u#‹ mQ¡fŸ 

& 88 M¡á#‹ mQ¡fŸ 

ÉidgLbghUŸ gFâ : 28 iA£u#‹ mQ¡fŸ 

& 84 M¡á#‹ mQ¡fŸ

ntWghlhdJ 8 iA£u#‹ mQ¡fŸ & M¡á#‹ 

mQ¡fŸ

\ ÉidgL bghUŸ gFâÆš 4H2O _y¡TWfis 

nr®¡f.

rk‹gL¤j¥g£l rk‹ghlhdJ,

3 As2S3 + 28 HNO3 + 4H2O      →  6H3AsO4 +  

 9 H2SO4 + 28NO
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6. v¤jdhÈ‹ x¥ò _y¡TW Ãiw : [Sep-2020]

(m) 0.46 g  (M)  4.6 g (ï) 460 g 
(<)    46 g  [Éil. (<) 46 g]

gFâ - II
FW»a ÉilaË : 2 kâ¥bg©fŸ

1. vy¡£uh‹ bfhŸif¥go M¡á#nd‰w xL¡f 
ÉidfŸ v‹whš v‹d?  [Qy & Hy-'18]

Éil. xU ntâ ÉidÆ‹ nghJ vy¡£uh‹fis 

ïHªjhš M¡á#nd‰w« Fe2+      →  Fe3+ + e–  
vy¡£uh‹fis V‰W¡bfh©lhš M¡á#‹ý 

xL¡f« Cu2+ + 2e–      →  Cu.

2. fhu¤Jt« tiuaW. M®¤njh-gh°ghÇ¡ mÄy¤âš 
fhz¥gL« fhu¤Jt¤ij f©l¿f.

  [Sep-2020; Qy-'23]
Éil. (i)  fhu¤Jt« v‹gJ 1 nkhš mÄy¤âš cŸs 

maÅíW« H+ maÅÆ‹ nkhšfË‹ 

v©Â¡if MF«.

 (ii) M®¤njh-gh°ghÇ¡ (H3PO4) mÄy¤âš fhu¤Jt«:

                             

O

OO

O
P

H

H
H

3. mtfh£nuh v© tiuaW. [QY-'24]

Éil. xU nkhš msîila vªjbthU nr®k¤âY« 

fhz¥gL« c£bghU£fË‹  v©Â¡if  6.022 
× 1023 ¡F rkkhF«. ïªj v© mtfh£nuh v© 

vd miH¡f¥gL»wJ. ï¤jhÈa ïa‰ãaš m¿P® 

mÄnlh mtfh£nuh v‹gtuJ bgauhš ïªj v© 

miH¡f¥gL»wJ.

gFâ - III
RU¡fkhd ÉilaË : 3 kâ¥bg©fŸ

1. T‰W 1 :  ïU nkhš FS¡nfhÌš   

12.044 × 1023 FS¡nfh° 

_y¡TWfŸ cŸsd.
T‰W 2 :  xU nkhš msîŸs vªj xU bghUËY« 

cŸs c£bghU£fË‹ v©Â¡if  

6.02 × 1022.
nk‰f©l ïUT‰WfS« c©ikah? ïªj ïu©L 

T‰WfS¡F« ïilna VnjD« bjhl®ò cŸsjh?

 [Govt. MQP-'18]
Éil. T‰W 1 k‰W« T‰W 2 c©ikahd T‰WfshF«. 

Mdhš ï›Éu©o‰F« ïilna vªj bjhl®ò« 
ïšiy.

muR nj®î Édh ÉilfŸ

gFâ - I

rÇahd Éilia nj®ªbjL¤J vGJf:  

 1 kâ¥bg©

1. ïizâw‹ ïu©L bfh©l cnyhf¤ 
jÅk¤â‹ rkhd Ãiw 10g eq–1. mj‹ Úu‰w 
M¡i[o‹ _y¡TW Ãiw [Govt. MQP-'18]

(m) 46 g   (M) 36 g 

(ï) 52 g   

(<) ït‰¿š vJîÄšiy [Éil. (ï) 52 g]

2. 0.456g cnyhfkhdJ 0.606g mj‹ cnyhf¡ 
Fnshiuoid¤ jU»wJ. cnyhf¤â‹ rkhd 
Ãiwia¡ fz¡»Lf. [First Mid-'18]

(m) 107.92g eq–1 (M) 106.92g eq–1

(ï) 105.92g eq–1 (<) 104.92g eq–1 

 [Éil. (m) 107.92g eq–1]

3. g£oaš I k‰W« II M»at‰iw bghU¤â rÇahd 
F¿p£il nj®ªbjL. [Qy-'18]

g£oaš - I
(nkhšfË‹ v©Â¡if)

g£oaš - II
(msî)

A 0.1 nkhš 1 4480 ml CO2

B 0.2 nkhš 2 200 mg H2 thí

C 0.25 nkhš 3 9 ÄÈ Ú®

D 0.5 nkhš 4 1.51 × 1023 M¡á#‹ 
_y¡TWfŸ

A B C D
(m) 1 2 3 4
(M) 2 1 4 3
(ï) 4 3 1 2
(<) 3 1 2 4 [Éil. (M) 2 1 4 3]

4. CH2F2 v‹w nr®k¤âš fh®gÅ‹ M¡á#nd‰w 
v© : [June-'19]

(m) +4 (M) – 4 (ï) 0 (<) +2 

 [Éil. (ï) 0]

5. FS¡nfhÌ‹ vËa É»j thŒ¥ghL :   [Hy-'19]

(m) CH2O   (M) CHO
(ï) CH2O2  (<)   CH3O2 

 [Éil. (m) CH2O]
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22 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

2. 17g m«nkhÅahÉš cŸs bkh¤j vy¡£uh‹fË‹ 
v©Â¡ifia fz¡»L. [Govt. MQP-'18]

Éil.  xU m«nkhÅah _y¡T‰¿š cŸs vy¡£uh‹fË‹ 

v©Â¡if (7 + 3) = 10
NH3‹ nkhšfË‹ v©Â¡if 

  = 
Ãiw

nkhyh® Ãiw
 

Mass
Molar mass mol

mol= =−
17

17
11

g
g 

 

xU nkhš NH3 š 6.022 × 1023 _y¡TWfŸ cŸsd

10 nkhš NH3 š  =  10 × 6.022 × 1023

= 6.022 × 1024 vy¡£uh‹fŸ cŸsd.

3. 10 nkhš m«nkhÅahit cUth¡f v¤jid nkhš 

iA£u#‹ njit? [Hy-'18]

Éil. m«nkhÅah cUthjY¡fhd rk‹gL¤j¥g£l 

rk‹ghL

N2(g) + 3H2(g) 
     →  2NH3(g)

nk‰f©LŸs rk‹gL¤j¥g£l rk‹gh£o‹ 

mo¥gilÆš,

2 nkhš m«nkhÅahit cUth¡f 3 nkhš 

iA£u#‹ njit¥gL»wJ.

\ 10 nkhš m«nkhÅahit cUth¡f.

3 nkhš H2
2 nkhš NH3

 × 10 nkhš NH3
5

= 15 nkhš iA£u#‹ njit.

4. 32 g Û¤nj‹ vÇ¡f¥gL« nghJ cUthF« ÚÇ‹ 

msÉid¡ fz¡»Lf. [Qy-'18]

Éil. CH4(g) + 2O2(g) 
     →  CO2(g) + 2H2O(g)

rk‹gL¤j¥g£l rk‹gh£o‹ mo¥gilÆš, 1 nkhš 

(16 g) CH4 vÇjÈ‹ nghJ 2 nkhš  (2 × 18 = 36 
g) ÚÇid¤ jU»wJ.

 

        CH4

(12) + (4 ×1)  = 16 g 

       H2O

(2×1) + (1 ×16) = 18 g 

nkhš−1

nkhš−1

\ 32 g Û¤nj‹ vÇjÈ‹ nghJ

36
16

322

4

 g H
 g CH

 g CH4
O

×
2

 = 72 g Úiu¤ jU»wJ.

5. H2SO4 ‹ rkhd Ãiwia fz¡»Lf.  
 [Mar-'19]

Éil. H2SO4 ‹ fhu¤Jt« = 2 eq mol–1

H2SO4 ‹ nkhyh®Ãiw 

 =  (2 × 1) + (1 × 32) + (4 × 16) =  98 g mol–1

H2SO4 ‹ rkhd Ãiw = 
98

2

1

1

 g mol

 eq mol

−

−
 

  = 49 g eq–1

6. ïizí« Éidfis vL¤J¡fh£Ll‹ És¡Ff.
 [HY-'19; QY-'24]

Éil. ïu©L Éid¥ bghU£fŸ ÉidòÇªJ xU 

nr®k¤âid¤ jU« ÉidfŸ, ïizí« ÉidfŸ 

vd miH¡f¥gL»‹wd.

vL¤J¡fh£L :

C + O2        CO2

+40

0 -2

7. É»j¢áijî Éidia vL¤J¡fh£Ll‹ 
És¡Ff. [June-'19; Qy-'23]

Éil. �  xnu nr®k«, M¡á#nd‰w« k‰W« xL¡f« 

ïu©o‰F« c£gL»wJ. 

 � ï¤jifa ÉidfËš, xnu jÅk¤â‹ 

M¡á#nd‰w v© mâfÇ¡fî«, Fiwaî« 

brŒ»wJ. 

 � ï¤jifa ÉidfŸ É»j áijî ÉidfŸ 

vd¥gL»‹wd.

2H2O2          2H2O     +  O2

-1 -2 0

8. ã‹tU« nr®k§fËš, mo¡nfho£l jÅk¤â‹ 
M¡Ì#nd‰w v©iz¡ fz¡»Lf. [CRT-'22]

  (i) SO2

  (ii) CH2F2

   (iii) OF2 [QY-'24]

Éil. i) SO2 = X+2(–2)0 ⇒ x = +4 ⇒ S = +4

        ii)   CH2F2= X+2(+1)+2(–1) = 0 ⇒ x = 0  ⇒ C = 0

        iii)  OF2 = X+2(–1) = 0  ⇒ x = +2 ⇒ O = +2
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9. nfho£l jÅk§fË‹ M¡Ì#nd‰w v©iz 
fz¡»Lf.  [May-'22]

(i)  CO2      (ii) H2SO4 [QY-'24]

Éil.  (i)  x + 2(–2) = 0      ;              x = + 4
        (ii)  2 (+1) + x + 4 (–2) = 0

2 + x – 8  = 0    ;   x  = +6
10. ã‹tUtdt‰¿‰fhd rk‹ghLfis vGJf.

cnyhf ïl¥bga®¢á Éid [ Qy-'23]

Éil. cnyhf ïl¥bga®¢á Éid : 

CuSO4 (aq) + Zn(s)       Cu(s) + ZnSO4 (aq)
0+2 0 +2

11. áijtilí« Éidfis j¡f rh‹Wl‹ És¡F.
 [ QY-'24]

Éil.  xU nr®k«, ïu©L mšyJ mj‰F nk‰g£l 

TWfshf ãÇifailí« ÉidfŸ áijtilí« 

ÉidfŸ vd miH¡f¥gL»‹wd. ï›ÉidfŸ 

ïizí« ÉidfS¡F ne®khwhdit. ï›tif 

ÉidfËš, xU nr®k¤âš cŸs ïu©L bt›ntwhd 

jÅk§fË‹ M¡á#nd‰w v©fËš kh‰w« 

V‰gL»wJ.

vL¤J¡fh£L:

2KClO3                                   2KCl  + 3O2

0Δ
-1+5 

-2

gFâ - IV
ÉÇthf ÉilaË : 5 kâ¥bg©fŸ

1. M¡á#nd‰w v©id tiuaW. ã‹tU« rk‹gh£il 

M¡á#nd‰w v© Kiwia ga‹gL¤â rk‹brŒf.

 [Govt. MQP-'18]

As2S3 + HNO3 + H2O  →  H3AsO4 + H2SO4 + NO
Éil. M¡á#nd‰w v© :  xU _y¡T¿š ãw všyh 

mQ¡fS« maÅfshf btËna¿a ã‹ mQÉ‹ 
ÛJŸs vŠáa Ä‹}£lnk, jÅk¤â‹ M¡á#nd‰w 
v© MF«.

 go 1 : As2S3 + HNO3 + H2O  →  H3AsO4 + 
 H2SO4 + NO
 go 2 : As Æ‹ M¡á#nd‰w v© 2 mâfÇ¡»wJ

         N Æ‹ M¡á#nd‰w v© 3 Fiw»wJ

As2S3 + H N O3 + H2O  →  H3AsO4 + H2SO4 + NO
+3 –2 +1 +5 –2 +1 –2 +1 +5 –2 +1 +6 –2 +2 –2

3 - Fiw»wJ

2 mâfÇ¡»wJ

 go 3 : As2S3 ia _‹whY«, HNO3 ia 

ïu©lhY« bgU¡Ff.

3As2S3 + 2HNO3 + H2O  →  H3AsO4 +  H2SO4 + 
 NO
 go 4 : H k‰W« O it jÉu ãw mQ¡fis¢ 

(As, S, N) rÇ rk‹ brŒf.

3As2S3 + 2HNO3 + H2O  →  6H3AsO4 +  9H2SO4 
 + 2NO

 go 5 : ïUòwK« O k‰W« H ‹ FiwghLfis¡ 

f©l¿ªJ rk‹ brŒf.

3As2S3 + 28HNO3 + 4H2O  →  6H3AsO4 + 
 9H2SO4 + 28NO

2. tiuaW : f£L¥gL¤J« fhuÂ. (mšyJ) 

Éid¡f£L¥gh£L¡ fuÂ v‹whš v‹d?

  [Govt. MQP & Qy-'18; Aug-'22]

Éil. ntâÉid¡ TW É»j mo¥gilÆš 
mikahj msÉid¡ bfh©l ÉidgL 
bghU£fis¡ bfh©L, Éid Ãfœ¤j¥gL« 
nghJ, cUthF« Éis bghUË‹ msthdJ, 
vªj ÉidgLbghUŸ KjÈš KGtJ« ÉidgL»wnjh, 
mªj ÉidgLbghUis¢ rh®ªJ mikí«. 
ï›ÉidgL bghUŸ Éid bjhl®ªJ Ãfœtij¡ 
f£L¥gL¤j»wJ. ïJ Éid f£L¥gh£L¡ fhuÂ 
vd miH¡f¥gL»wJ.

3. fh®g‹ 80%, iA£u#‹ 20% rjåj ïiaòfŸ 
cila nr®k¤â‹ RU§»a É»j thŒ¥ghL v‹d? 
ï¢nr®k¤â‹ _y¡TW Ãiw 30 vÅš _y¡TW 
thŒ¥ghL fh©f. [Qy.2019]

Éil. 
C 80% 12 80/12 = 6.67 6.67 / 6.67 = 1 1

H 20% 1 20 / 1 = 20 20 / 6.67 = 3 3

  vËa thŒghL = CH3
  _y¡TW vil = 30

vËa thŒgh£o‹ vil CH3 = (1 × 12) + (3 × 1) = 15

 n = 
_y¡TW vil

vËa thŒgh£o‹ vil
       = 

30
15

 =  2

 _y¡TW thŒghL = (CH3)n = (CH3)2 = C2H6
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24 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

4. ÉÅfÇš fhz¥gL« xU fÇk¢nr®k« 40% fh®g‹, 6.6% iA£u#‹ k‰W« 53.4% M¡á#id¡ 
bfh©LŸsJ. m¢nr®k¤â‹ vËa É»j thŒ¥gh£oid¡ f©l¿f. [Mar-'24]

Éil. 

jÅk« rjåj« nkhyh® 
Ãiw

x¥ò 
nkhšfË‹ 

v©Â¡if
vËa É»j« KG v©

C 40 12 40
12

3 3= . 3 3
3 3

1.
.

= 1

H 6.6 1 6 6
1

6 6. .= 6 6
3 3

2.
.

= 2

O 53.4 16 53 4
16

3 3. .= 3 3
3 3

1.
.

= 1

TLjš Édh¡fŸ

1 kâ¥bg© Édh¡fŸ

I.  rÇahd Éilia nj®ªbjL¤J vGJf:

1. Ñœ¡f©lt‰iw ftÅ : 

I. mG¤j«  II. bt¥gÃiy

ït‰WŸ, gU¥bghUis mj‹ xU ïa‰ 
ÃiyikÆÈUªJ k‰bwhU Ãiyik¡F kh‰w 
nk‰f©l vij kh‰¿aik¡f nt©L«?

(m) I. k£L«   

(M) II. k£L« 

(ï) ïu©L«  

(<) ïu©L« ïšiy 

 [Éil. (ï) ïu©L«]

2. ã‹tU« T‰WfËš jtwhdij¤ nj®ªbjL

(m) gU¥bghU£fis mt‰¿‹ ntâ¤j‹ik 
mo¥gilÆš öabghU£fŸ k‰W« fyitfŸ 
vd tif¥gL¤jyh«

(M) fyitfŸ v‹git vËa mQ¡fŸ mšyJ 
_y¡TWfshš M¡f¥g£lit.

(ï) xnu xU tif mQ¡fis k£Lnk cŸsl¡»ait 
jÅk« vd¥gL«

(<) ïu©L mšyJ mj‰F nk‰g£l bt›ntW 
jÅk mQ¡fis bfh©l _y¡TWfis 
cŸsl¡»aJ nr®k§fshF«.

[Éil. (M) fyitfŸ v‹git vËa mQ¡fŸ 

mšyJ _y¡TWfshš M¡f¥g£lit.]

3. nr®k§fË‹ g©òfŸ mt‰¿š ml§»íŸs 
jÅk§fË‹ g©òfËÈUªJ khWg£oU¡F«. 
ã‹tUtdt‰WŸ vJ nr®k«?
(m) nrhoa«  (M) FnshÇ‹

(ï) fh®g‹ il M¡i[L

(<) mid¤J« [Éil. (ï) fh®g‹ il M‹i[L]

4. ã‹tUtdt‰WŸ 1 amu ¡F rkkhd kâ¥ò vJ?

(m) 1.6605 × 1027 kg (M) 1.6605 × 10–27 kg
(ï) 0.16605 × 1027 kg (<) 0.16605 × 10–27 kg  

 [Éil. (M) 1.6605 × 10–27 kg]

5. iA£u#‹ _y¡TW Ãiw v‹d?
(m) 1.66 u   (M) 2.016 u
(ï) 3.14 u   (<) 4.56 u  

 [Éil. (M) 2.016 u]

6. mtfh£nuh v©Â‹ myF
(m) g mol–1  (M) kg/mol
(ï) amu   (<) myF ïšiy

 [Éil. (<) myF ïšiy]

7. T‰W - I :  xU _y¡T¿‹ Ãiw¡F«, 
xUik¥gL¤j¥g£l mQ Ãiw¡F« 
ïilnaahd É»j« x¥ò _y¡TW 
ÃiwahF«.

T‰W - II :  x¥ò _y¡TW ÃiwÆid, mâš 
ml§»íŸs mQ¡fË‹ x¥ò mQ 
ÃiwfË‹ TLjš _y« fz¡»l 
ïaY« 

ït‰WŸ, rÇahdJ vJ?

(m) I k£L« rÇ  (M) II k£L« rÇ

(ï) ïu©L« rÇ (<) ïu©L« jtW 

 [Éil. (ï) ïu©L« rÇ]
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8. ã‹tUtdt‰WŸ rÇahd T‰iw¤ nj®ªbjL.

(m) bghUË‹ msÉid F¿¡f SI myF KiwÆš 

ga‹gL¤j¥gL« mo¥gil myF ̀nkhš' MF«.

(M) 6.022 × 1023 c£bghU£fis¡ bfh©l bghUË‹ 

msit¡ F¿¥ãl nkhš vD« myif¥ 

ga‹gL¤jyh«

(ï) 12g C-12  Inrhnlh¥ãš fhz¥gL« fh®g‹ 

mQ¡fË‹ v©Â¡if¡F¢ rkkhd mo¥gil¤ 

JfŸfis¥ bg‰WŸs xU mik¥ãš cŸs 

bghUË‹ msî xU nkhš vd¥gL«.

(<) nk‰f©l mid¤J« rÇ  

 [Éil. (<) nk‰f©l mid¤J« rÇ]

9. ã‹tUtdt‰iw bghU¤Jf.

(A) 298 K k‰W«1 atm 1. 22.71
(B) 273 K k‰W« 1 atm 2. 22.4
(C) 273 K k‰W« 1 atm 3. 24.5

A B C
(m) 1 2 3
(M) 2 3 1
(ï) 3 2 1
(<) 2 1 3 [Éil. (ï) 3 2 1]

10. mÄy¤j‹ik k‰W« beŠbrÇ¢riy Fz¥gL¤j 

bghJthf mÄy Ú¡»fŸ kUªjhf ga‹gL¤j¥gL»wJ. 

ït‰¿š ml§»íŸs ntâ¥bghU£fŸ ahit?

(m) bk¡Üáa« iA£uh¡irL k‰W« mYÄÅa« 

iA£uh¡i[L

(M) bk¡Üáa« iA£uh¡irL k‰W« fhšáa« 

iA£uh¡i[L

(ï) bk¡Üáa« ršng£ k‰W« fhšáa«  fh®gnd£

(<) bk¡Üáa« iA£uh¡irL k‰W« fhšáa« 

fh®gnd£  

 [Éil. (m) bk¡Üáa« iA£uh¡irL 

 k‰W« mYÄÅa« iA£uh¡i[L]

11. ã‹tU« T‰Wfis¡ ftÅ : 

I. rkhd Ãiw¡F myF ïšiy

II. »uhk rkhd Ãiw g eq–1 v‹w myfhš 

F¿¥ãl¥gL»wJ.

ït‰WŸ, rÇahdJ vJ?

(m) I k£L« rÇ  (M) II k£L« rÇ

(ï) ïu©L« rÇ (<) ïu©L« jtW 

 [Éil. (ï) ïu©L« rÇ]

12. ã‹ tUtdt‰WŸ rÇahdij¤ nj®ªbjL.

m) jÅk§fis¡ f©l¿í« MŒÉ‹ _y« xU 

nr®k¤âš ml§»íŸs jÅk§fË‹ Ãiw 

rjåj¤âid¡ f©l¿ayh«.

M) Ãiw rjåj¤âid¥ ga‹gL¤â vËa É»j 

thŒ¥gh£oid Ô®khÅ¡f ïaY«.

ï) nkhyh® ÃiwÆid ga‹gL¤â, vËa É»j 

thŒ¥gh£oÈUªJ _y¡TW thŒ¥gh£oid¡ 

f©l¿ayh«.

<) nk‰f©l mid¤J« rÇ.

 [Éil. (<) nk‰f©l mid¤J« rÇ]

13. ã‹tU« rk‹gh£il ftÅ :

S F SF+  →3 2 6

ïâš, Éidf£L¥gL¤J« fhuÂ vJ?

(m) S (M) F (ï) SF6

(<) vJîÄšiy [Éil. (m) S]

14. ã‹tU« Éidfis ftÅ :

I. 4 3 22 2 3Fe O Fe O+  →

II. Fe Fe e2 3+ + − → +

III. H S Cl HCl S2 2 2+  → +

IV. CuO C Cu CO+  → +
ït‰WŸ khWg£l x‹iw¤ nj®ªbjL.

(m) I  (M) II (ï) III (<) IV  
 [Éil. (<) IV]

15. ã‹tU« T‰Wfis ftÅ : 
I. xU jÅ¤j jÅk¤â‹ M¡á#nd‰w v© 

ó{akhF«.
II. XuQÉid¡ bfh©l maÅÆ‹ M¡á#nd‰w 

Ãiy v‹gJ mªj maÅfŸ ÛJŸs Ãfu 
Ä‹Rik¡F rk«.

III. cnyhf iA£iuLfËš iA£u#‹ +1 
M¡á#nd‰w Ãiyia¡ bfh©LŸsJ.

IV. mid¤J nr®k§fËY« òqÇdhdJ –1 
M¡á#nd‰w Ãiyia¡ bfh©LŸsJ.

ïâš jtwhdij¤ nj®ªbjL.
(m) I  (M) II (ï) III (<) IV
 [Éil. (ï) III]

16. ÃiwíŸs, ïl¤ij mil¤J¡bfhŸS« 
j‹ikíila mid¤J«  
m)  JfŸ   M) mD

ï) gU¥bghUŸ  <) miy

 [Éil. (ï) gU¥bghUŸ]
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17. ã‹tUtdt‰iw ftÅ:
I.  gU¥bghU£fis mt‰¿‹ ïa‰ ÃiyikÆ‹ 

mo¥gilÆš öa bghU£fŸ k‰W« fyitfŸ 
vd tif¥gL¤jyh«.

II.  gU¥bghU£fis mt‰¿‹ ntâ¤j‹ikÆ‹ 
mo¥gilÆš â©k«, âut« k‰W« thí vd 
tif¥gL¤jyh«.

ït‰WŸ, 
m) I k£L« rÇ  M) II k£L« rÇ
ï) ïu©L« rÇ <) ïu©L« jtW.  

 [Éil. (<) ïu©L« jtW]

18. xnu xU tif mQ¡fis k£Lnk cŸsl¡»ait
m) _y¡TW  M) jÅk«

ï) nr®k«  <) fyit  
 [Éil. (M) jÅk«]

19. ã‹tUtdt‰¿š jtwhdJ vJ?
m) nrhoa« xU gsgs¥ghd mnyhf«

M) FnshÇ‹ X® vÇ¢rÿ£L« thí

ï) nrhoa« FnshiuL gof¤j‹ikíila â©k«

<) nk‰f©l mid¤J« jtW.

[Éil. (m) nrhoa« xU gsgs¥ghd mnyhf«]

20. FnshÇ‹ mQ ïa‰ifÆš 17Cl35 k‰W« 17Cl37 
M»a ïU Inrhnlh¥òfis 77 : 23 v‹w É»j¤âš 
bfh©LŸsJ. vdnt, FnshÇÅ‹ ruhrÇ x¥ò 
mQ Ãiw

m) 35.00 u  M) 37.00 u
ï) 36.46 u  <) 35.46 u 

 [Éil. (<) 35.46 u]

21. ã‹tU« T‰W k‰W« fhuz¤ij ftÅ¤J 
rÇahd Éilia¤ nj®ªbjL.

T‰W (A) :  vËa É»j thŒ¥gh£o‹ xU 
F¿¥ã£l KG v© kl§F _y¡TW 
thŒ¥gh£oid¤ jU»wJ.

fhuz« (R) :  KGv© (n) = 
nr®k¤â‹ nkhyh® Ãiw

vËa É»j thŒ¥gh£oid¡ bfh©L fz¡»l¥gL« Kiw

i)  (A) k‰W« (R) ïu©L« rÇ. nkY« (R) MdJ 
(A)¡fhd rÇahd És¡f« MF«.

ii)  (A) k‰W« (R) ïu©L« rÇ. nkY« (R) MdJ 
(A)¡fhd rÇahd És¡f« mšy.

iii) (A) k‰W« (R) ïu©L« jtW

iv) (A) rÇ (R) Mdhš jtW.

m) (i) M) (ii) ï) (iii) <) (iv)
 [Éil. (m) (i)]

22. FS¡nfh° nr®k¤â‹ x¥ò _y¡TW Ãiw 
(C6H12O6)

m)  2.016 u  M) 72.00 u
ï) 96.00 u  <) 180.096 u
 [Éil. (<) 180.096 u]

23. ã‹tUtdt‰iw bghU¤Jf.

A) Mg - 1) 63.55
B) Mn - 2) 39.10
C) K - 3) 54.94
D) Cu - 4) 24.3

A B C D
(m) 1 2 3 4
(M) 2 3 1 4
(ï) 4 3 2 1
(<) 3 1 4 2 [Éil. (ï) 4 3 2 1]

24. Ñœf©lt‰WŸ vJ bgh£lháa« ilFnuhnk£o‹ 

jÅ¤j mQ (m) _y¡T¿‹ Ãiw (»uhÄš)

m) 29.89 × 10–23 M) 26.242 × 10–23

ï) 48.851 × 10–23 <) 1.9926 × 10–23

 [Éil. (ï) 48.851 × 10–23]

25. ã‹tU« rk‹ghLfis ftÅ.

I.  3HCl + Al(OH)3 
     →  AlCl3 + 3H2O

II.  2HCl + Mg(OH)2 
     →  MgCl2 + 2H2O

ït‰WŸ, eLÃiyah¡fš Éid vJ?

m) I k£L«   M) II k£L« 

ï) ïu©L«   <) ïu©L« mšy.  

 [Éil. (ï) ïu©L«]

26. ã‹tU« T‰W k‰W« fhuz¤ij ftÅ¤J 

rÇahd Éilia¤ nj®ªbjL.

T‰W (A) :  M¡á#nd‰w - xL¡f ÉidfS¡F, 

»uh« rkhd Ãiw nfh£gh£oidí« 

mjid jÉ®¤j ãw ÉidfS¡F 

n k h š  n f h £ g h £ o i d í « 

ga‹gL¤J»nwh«.

fhuz« (R) :  nkhš nfh£gh£oid ga‹gL¤â 

xU ntâÉidÆš <LgL« 

Éid¥bghU£fË‹ msÉid¡ 

f©l¿a m›ÉidÆ‹ rk‹gL¤j¥g£l 

rk‹ghL njit¥gL»wJ. Mdhš, 

»uh« rkhd Ãiw nfh£gh£o‰F ïJ 

njitÆšiy.
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m) T‰W (A) rÇ, fhuz« (R) jtW

M) T‰W (A) jtW, fhuz« (R) rÇ

ï) T‰W (A) jtW, fhuz« (R) jtW

<) T‰W (A) rÇ, fhuz« (R) rÇ  
[Éil. (<) T‰W (A) rÇ, fhuz« (R) rÇ]

27. mo¥gil¤JfŸ v‹gJ

m) _y¡TWfŸ M) maÅfŸ

ï) vy¡£uh‹fŸ <) ïit mid¤J« 

 [Éil. (<) ïit mid¤J«]

28. mQ¡fŸ k£Lnk ïl«bgW« ÃiyÆš, xU nkhš 

v‹w th®¤ij¡F gâyhf ga‹gL¤j¥gL« th®¤ij

m) xU »uh« nkhš M) xU »uh« mQ 

ï) xU »uh« _y¡TW

<) ïit mid¤J« 

 [Éil. (M) xU »uh« mQ]

29. jÅk§fis¡ f©l¿í« MŒÉ‹ _y« xU 

nr®k¤âš ml§»íŸs jÅk§fË‹ _______ 

f©l¿ayh«.

m) jÅk«  

M) Ãiw rjåj«

ï) _y¡TW thŒghL 

<) mid¤J« 

 [Éil. (M) Ãiw rjåj«]

30. Ãiw rjåj¤âid ga‹gL¤â Ô®khÅ¥gJ.

m) _y¡TW thŒghL 

M) vËa É»j thŒ¥ghL

ï) »uh« rkhd Ãiw 

<) nkhš nfh£ghL 

 [Éil. (M) vËa É»j thŒ¥ghL]

31. vËa É»j thŒ¥gh£oš ïUªJ _y¡TW 

thŒ¥gh£o‹ f©l¿a ga‹gL¤jtJ.

m) nkhyh® Ãiw 

M) »uh« rkhd Ãiw

ï) nkhš nfh£ghL 

<) ït‰WŸ VJîÄšiy 

 [Éil. (m) nkhyh® Ãiw]

32. má£o¡ mÄy¤â‹ vËa É»j thŒ¥ghL

m) C2H4O2  M) CH2O 
ï) CH3COOH  <) ït‰WŸ VJîÄšiy

 [Éil. (M) CH2O]

33. xU rk‹gL¤j¥g£l ntâ¢ rk‹gh£oš, ntâ 

Éid¥ bghU£fS¡F ïilnaahd v©Âaš 

bjhl®ãid¤ jUtJ.
m) vËa É»j thŒ¥ghL 

M) _y¡TW thŒ¥ghL

ï) »uh« rkhd Ãiw

<) ntâÉid¡ TWfË‹ É»j«

 [Éil. (<) ntâÉid¡ TWfË‹ É»j«]

34. nr®k¤âš cŸs jÅk§fË‹ x¥ò nkhšfË‹ 

v©Â¡ifia f©l¿a
m) x›bthU jÅk¤â‹ ÃiwÆidí«, mj‹ 

_y¡TW Ãiwahš tF¡f

M) x›bthU jÅk¤â‹ ÃiwÆidí«, mj‹ 
mQ Ãiwahš tF¡f

ï) m) k‰W« M)
<) ït‰WŸ VJîÄšiy

[Éil. (M) x›bthU jÅk¤â‹  

ÃiwÆidí«, mj‹ mQ Ãiwahš tF¡f]

35. ã‹tU« T‰Wfis ftÅ:

I.  nr®k¤â‹, xU _y¡T¿š ml§»íŸs 
bt›ntW jÅk§fË‹ v©Â¡ifÆ‹ 
vËa É»j¤âid m¤jÅk¤â‹ F¿p£o‰F 
Ñœ x£lhf vGJtjhš bgw¥gL« thŒ¥ghL 
vËa É»j thŒ¥ghL.

II.  nr®k¤â‹ xU _y¡T¿š cŸs mid¤J 
jÅk§fË‹ rÇahd v©Â¡ifÆid, 
m¤jÅk¤â‹ F¿p£o‰F Ñœ x£lhf F¿¥ã£L 
vGJtjhš bgw¥gL« thŒ¥ghL _y¡TW 
thŒghL.

ït‰WŸ, 

m) I k£L« rÇ  M) II k£L« rÇ

ï) ïu©L« rÇ <) ïu©L« jtW.  

 [Éil. (ï) ïu©L« rÇ]

36. vËa É»j thŒ¥gh£o‹ xU F¿¥ã£l KG v© 

kl§F jUtJ

m) nkhyh® Ãiw M) »uh« rkhd Ãiw

ï) _y¡TW thŒ¥ghL 

<) ïit mid¤J«  

 [Éil. (ï) _y¡TW thŒ¥ghL]

37. M¡á#nd‰w - xL¡f Éid¡fhd ntâ¢ 

rk‹ghLfis rk‹ brŒí« KiwfŸ
m) ïu©L  M) _‹W

ï) eh‹F   <) MW  

 [Éil. (m) ïu©L]
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38. ënkhFnshãÅ‹ totik¥ò
m) eh‹K»  M) rJu js«

ï) v©K»  <) xG§f‰w v©K»

[Éil. (ï) v©K»]
39. ïl¥bga®¢á ÉidfË‹ tiffŸ

m) 2 M) 3 ï) 4 <) 6  
 [Éil. (m) 2]

40. ã‹tU« T‰W k‰W« fhuz¤ij ftÅ¤J 
rÇahd Éilia¤ nj®ªbjL.

T‰W (A) :  Éid Ãfœ¤j¥gL« nghJ, cUthF« 
Éis bghUË‹ msthdJ, 
vªj ÉidgLbghUŸ KjÈš 
KGtJ« ÉidgL»wnjh, mªj 
ÉidgLbghUis¢ rh®ªJ mikí«.

fhuz« (R) :  ÉidgLbghUŸ Éid bjhl®ªJ 
Ãfœtij¡ f£L¥gL¤J»wJ, ïJ 
Éid f£L¥gh£L¡ fhuÂ vd 
miH¡f¥gL»wJ.

m) (A) rÇ, (R) rÇ, nkY« (R) v‹gJ (A) É‰F 

rÇahd És¡f«

M) (A) rÇ, (R) rÇ, nkY« (R) v‹gJ (A) É‰F 

jtwhd És¡f«

ï) (A) jtW, (R) rÇ

<) (A) rÇ, (R) jtW  
[Éil. (m) (A) rÇ, (R) rÇ, nkY« (R) 

v‹gJ (A) É‰F rÇahd És¡f«]

41. jÅk§fË‹ M¡Ì#nd‰w v© v¥nghJ 
kh‰wkil»wJ?

Éil. M¡Ì#nd‰w - xL¡f ÉidfË‹ nghJ

42. XuQÉid¡ bfh©l maÅÆ‹ M¡á#nd‰w 
Ãiy v‹gJ
m) maÅÆ‹ ÛJŸs Ãfu mQ¡fU Ä‹Rik¡F 

ne®jfî

M) maÅÆ‹ ÛJŸs Ãfu Ä‹Rik¡F rk«

ï) mQÉ‹ ÛJŸs Ä‹Rik¡F rk«

<) ït‰¿š vJîÄšiy 

[Éil. (M) maÅÆ‹ ÛJŸs  

Ãfu Ä‹Rik¡F rk«]

2 k‰W« 3 kâ¥bg© Édh¡fŸ

II.  RU¡fkhd ÉilaË :

1. gU¥bghUŸ - tiuaW.  
Éil. �  ÃiwíŸs, ïl¤ij mil¤J¡ bfhŸS« 

j‹ikíila mid¤J« gU¥bghU£fŸ 
vd tiuaW¡f¥gL»‹wd.

 � gU¥bghU£fS« mQ¡fshš M¡f¥g£lit.

2. “nr®k§fË‹ g©òfŸ mt‰¿š ml§»íŸs 
jÅk§fË‹ g©òfËÈUªJ khWg£oU¡F«” 
ï¡T‰iw jFªj cjhuz¤Jl‹ És¡Ff.

Éil. �  nrhoa« xU gsgs¥ghd cnyhf«

 � FnshÇ‹ X® vÇ¢rÿ£L« thí.

 � Mdhš ïªj ïu©L jÅk§fËš ïUªJ 

cUthF« nr®kkhd nrhoa« FnshiuL, 

gof¤ j‹ikíila â©kkhF«.

 � ï¢nr®k« cÆÇaš brašghLfS¡F 

K¡»akhdjhF«.

3. nkhyh® Ãiw tiuaW.

Éil. 1 nkhš msîŸs xU bghUË‹ ÃiwahdJ 

mj‹ nkhyh® Ãiw vd tiuaW¡f¥gL»wJ. xU 

nr®k¤â‹  nkhyh® Ãiw v‹gJ mâš ml§»íŸs 

jÅk§fË‹ x¥ò mQ ÃiwfË‹  TLjš kâ¥ig 

g mol−1 v‹w my»š F¿¥ãLtjhF«.

4. vËa É»j thŒ¥ghL tiuaW.

Éil. nr®k¤â‹, xU _y¡T¿š ml§»íŸs bt›ntW 

jÅk§fË‹ v©Â¡ifÆ‹ vËa É»j¤âid 

m¤jÅk¤â‹ F¿p£o‰F Ñœ x£lhf vGJtjhš 

bgw¥gL« thŒ¥ghL vËa É»j thŒ¥ghL vd¥gL«.

5. M¡á#nd‰w v© tiuaW. 

Éil. xU nr®k¤âš cŸs xU F¿¥ã£l mQÉ‹ 

M¡á#nd‰w v© v‹gJ, m›tQÉid¤  

jÉ®¤J, ãw mQ¡fis, M¡á#nd‰w  v©iz¡ 

f©l¿tj‰fhd ÉâfË‹go Ã®za« brŒa¥g£l, 

mt‰¿‹ tH¡fkhd M¡á#nd‰w ÃiyÆš, 

maÅfshf Ú¡»a ã‹d®, m¡F¿¥ã£l mQÉ‹ 

ÛJ vŠáÆU¥gjhf¡ fUj¥gL«  f‰gidahd 

Ä‹Rik vd tiuaW¡f¥gL»wJ.

6. áijtilí« Éidfis j¡f rh‹Wl‹ És¡F.

Éil. �  xU nr®k«, ïu©L mšyJ mj‰F nk‰g£l 

TWfshf ãÇifailí« ÉidfŸ áijtilí« 

ÉidfŸ vd miH¡f¥gL»‹wd. 

 � ï›ÉidfŸ ïizí« ÉidfS¡F 

ne®khwhdit. 

 � ï›tif ÉidfËš, xU nr®k¤âš cŸs 

ïu©L bt›ntwhd jÅk§fË‹ M¡á#nd‰w 

v©fËš kh‰w« V‰gL»wJ.
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vL¤J¡fh£L:

2KClO3                                   2KCl  + 3O2

0Δ
-1+5 

-2

7. ã‹tUtdt‰¿‰fhd rk‹ghLfis vGJf.

mnyhf ïl¥bga®¢á Éid

Éil. mnyhf ïl¥bga®¢á Éid

Zn + 2HCl       ZnCl2  + H2
00 +2+1

8. ïa‰ ÃiyikÆ‹ mo¥gilÆš gU¥bghU£fis 
v›thW tif¥gL¤JthŒ? gU¥bghU£fis xU 
ïa‰ÃiyikÆÈUªJ k‰bwhU Ãiyik¡F 
v›thW kh‰WthŒ?  

Éil. �  gU¥bghU£fis mt‰¿‹ ïa‰ÃiyikÆ‹ 

mo¥gilÆš,

(i) â©k«,  (ii) âut«,

(iii) thí vd tif¥gL¤jyh«  

 � mG¤j« k‰W« bt¥gÃiyÆid jFªjthW 

kh‰¿aik¥gj‹ _y« gU¥bghU£fis mj‹ 

xU ïa‰ÃiyÆÈUªJ k‰bwhU Ãiyik¡F 

kh‰w ïaY«.

9. ã‹tUtdt‰¿‹ x¥ò _y¡TW ÃiwÆid 
fz¡»Lf.

(i) iA£u#‹ (ii) FS¡nfh°

Éil.  (i)  iA£u#‹ _y¡T¿‹ x¥ò _y¡TW Ãiw 

(H2)
= 2 × (iA£u#‹ mQÉ‹ x¥ò mQ 

 Ãiw)
= 2 × 1.008 u = 2.016 u.

(ii) FS¡nfh° nr®k¤â‹ x¥ò _y¡TW Ãiw 

(C6H12O6)
= (6 × 12) + ( 12 × 1.008) + (6 ×16)
= 72 + 12.096 + 96 = 180.096 u.

10. fh®g‹ mQÉ‹ xU nkhš bghUËš fhz¥gL« 
c£bghUË‹ v©Â¡ifia¡ fz¡»Lf.

Éil. bghUË‹ bga® : fh®g‹ - 12
vL¤J¡bfhŸs¥g£l bghUË‹ Ãiw : 12 »uh« 

xU jÅ¤j mQ (m) _y¡T¿‹ Ãiw) :   

 1.9926 ×10–23

mQ (m) _y¡TWfË‹ v©Â¡if :   

(bghUË‹ Ãiw) ÷ (jÅ¤j mQ (m)   

 _y¡T¿‹ Ãiw)

=
×

= ×−
12

1 9926 10
6 022 1023

23

.
.

11. KOH »uh« rkhd Ãiwia fz¡»Lf.

Éil. KOH ‹ mÄy¤Jt« = 1 eq mol–1

KOH ‹ nkhyh® Ãiw = (1 × 39) +  
 (1 × 16) + (1 × 1)    
  = 56 g mol–1

KOH »uh« rkhd Ãiw = 
56
1

1

1
 g mol

 eq mol

−

−

  = 56 g eq–1

12. òËÆš fhz¥gL« xU mÄy« gF¥ghŒÉš ã‹tU« 
rjåj ïiaãid¡ bfh©LŸsJ. 32% fh®g‹, 
4% iA£u#‹ 64% M¡á#‹. m¢nr®k¤â‹ 
vËa É»j thŒ¥gh£oid¡ f©l¿f.

Éil. 

jÅk« rjåj« mQÃiw
x¥ò 

nkhšfË‹ 
v©Â¡if

vËa 
É»j«

KG 
v©

C 32 12
32
12

2 66= . 2 66
2 66

1.
.

= 2

H 4 1
4
1

4= 4
2 66

1 5
.

.= 3

O 64 16
64
16

4= 4
2 66

1 5
.

.= 3

 vËa É»j thŒ¥ghL = C2H3O3

13. â£l bt¥g mG¤j ÃiyfËš 50 g fhšáa« 
fh®gnd£il K‰¿Ykhf vÇ¥gjhš cUthF« 
fh®g‹ ilM¡i[o‹ fdmsî v›tsî?

Éil. rk‹gL¤j¥g£l rk‹ghL

CaCO CaO COs s g3 2( ) ( ) ( )
∆ → +

nk‰f©l rk‹gh£o‹ go

1 nkhš (100g) CaCO3 I bt¥g¥gL¤J« nghJ 1 

nkhš CO2 cUth»wJ.

           CaCO3

(40) + (12) + (3 × 16) = 100 g nkhš–1
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30 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

â£l bt¥g mG¤j ÃiyfËš, 1 nkhš CO2 MdJ 

22.7 È£l® fdmsit mil¤J¡ bfhŸS«.

∴ â£l bt¥g mG¤j ÃiyfËš, 50 g CaCO3 I 

bt¥gL¤J« nghJ

= 
22.7 È£l® CO2
100g CaCO3

 × 50 g CaCO3
2

= 11.35 È£l® CO2 it¤jU»wJ.

14. Ñœ¡f©l nr®k§fËš cŸs M¡á#Å‹ 
M¡á#nd‰w v©iz¡ fh©f.

(i) Ú® (ii) iA£u#‹ bguh¡irL

(iii) KO2 (iv) OF2

Éil. (i) Ú® (H2O) 
 2 (+ 1) + x = 0
 +2 + x = 0
 x = –2
(ii) iA£u#‹ bguh¡irL (H2O2) 
 2 (+ 1) + 2x = 0
 +2 + 2x = 0
  2x = –2
 x = –2/2
 x = –1
(iii) KO2 
 + 1 + 2x = 0
 2x = –1
 x = –1/2
(iv) OF2 
 x + 2(–1) = 0
 x – 2 = 0
 x = +2

5 kâ¥bg© Édh¡fŸ

III.  ÉÇthf ÉilaË :

1. vËa É»j thŒ¥gh£oid Ô®khÅ¥gâš cŸs 
Ãiyfis g£oaÈLf.  

Éil. Ãiy 1 : jÅk§fË‹ ïiaghdJ rjåj¤âš 

F¿¥ãl¥gLtjhš, nr®k¤â‹ bkh¤j ÃiwÆid 

eh« 100g vd vL¤J¡bfhŸtJl‹, jÅk§fË‹ 

Ãiw rjåj¤âid mt‰¿‹ ÃiwÆid (»uhÄš) 
F¿¥ãLtjhf¡ bfhŸsyh«.

Ãiy 2 : x›bthU jÅk¤â‹ ÃiwÆidí«, 

mj‹ mQ Ãiwahš tF¡f. ïJ nr®k¤âš cŸs 

jÅk§fË‹ x¥ò nkhšfË‹ v©Â¡ifÆid¤ 

jU»wJ.

Ãiy 3 : Ãiy 2š bgw¥g£l x¥ò nkhšfË‹ 

v©Â¡ifÆid, mt‰¿‹ cŸs á¿a v©zhš 

tF¤J, vËa É»j¤âid¥ bgwnt©L«.

Ãiy 4 : (njitbaÅš) Ãiy 3š bgw¥g£l v©fŸ 

KG v©zhf ïšyhkš ã‹d v©zhf ïU¥ã‹, 

jFªj v©iz¡bfh©L bgU¡Ftj‹ _y« KG 

v©zhf kh‰Wf.

2. M¡á#nd‰w v©iz¡ f©l¿tj‰fhd 

Éâfis vGJf.

Éil. (i)  xU jÅ¤j jÅk¤â‹ (mjhtJ ntbwªj 

jÅk¤JlD« ãizªâU¡fhj ÃiyÆš) 
M¡á#nd‰w v© ó{akhF«.

  vL¤J¡fh£L : H2, Cl2, Na, S8 M»adt‰¿š 

fhz¥gL« mQ¡fË‹ M¡á#nd‰w v© 

ó{akhF«.

(ii)  XuQÉ maÅÆ‹ M¡á#nd‰w Ãiy 

v‹gJ mªj maÅÆ‹ ÛJŸs Ãfu 

Ä‹Rik¡F¢ rk«.

 vL¤J¡fh£L :

 �  Na+ maÅÆš cŸs nrhoa¤â‹ 

M¡á#nd‰w v© +1 MF«.

 �  Cl– maÅÆš cŸs FnshÇÅ‹ 

M¡á#nd‰w v© –1
(iii)  xU _y¡T¿š cŸs mid¤J mQ¡fË‹ 

M¡á#nd‰w v©fË‹ TLjš ó{akhF«, 

maÅfis¥ bghU¤jtiuÆš ï¡ TLjš 

kâ¥ò maÅÆ‹ ÛJŸs Ãfu Ä‹Rik¡F¢ 

rk«.

 vL¤J¡fh£L :

 �  H2SO4š, (2 × H - ‹ M¢á#nd‰w 

v©) + (S - ‹ M¡á#nd‰w v©) +  

(4 × M¡á#Å‹ M¡á#nd‰w v©) = 0
 �  SO4

2– š (1 × S-‹ M¡á#nd‰w v©) 
+ (4 × O-‹ M¡á#nd‰w v© ) = –2

(iv)  cnyhf iA£iuLfis¤ jÉu ãw mid¤J¢ 

nr®k§fËY« iA£u#Å‹ M¡á#nd‰w 

v© +1, cnyhf iA£iuLfËš iA£u#‹ 

–1 M¡á#nd‰w Ãiyia¡ bfh©LŸsJ.
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 vL¤J¡fh£L :

 �  iA£u#‹ Fnshiuoš (HCl), 
iA£u#Å‹ M¡á#nd‰w v© +1

 �  nrhoa« iA£iuoš (NaH), iA£u#Å‹ 

M¡á#nd‰w v© –1
(v)  mid¤J¢ nr®k§fËY« òqÇdhdJ –1 

M¡á#nd‰w ÃiyÆid¡ bfh©LŸsJ.

(vi)  bgU«ghyhd nr®k§fËš M¡á#‹ –2 

M¡á#nd‰w ÃiyÆid¥ bg‰WŸsJ. 

bguh¡i[LfŸ, N¥g® M¡i[LfŸ, 

òqÇÅ‹ nr®k§fŸ M»ad ïj‰F 

ÉâÉy¡fhf mik»‹wd.

  vL¤J¡fh£LfŸ : M¡á#Å‹ 

M¡á#nd‰w v©

 �  ÚÇš (H2O) [2 (+ 1) + x = 0;  
x = –2]

 � iA£u#‹ bguh¡i[oš (H2O2) 
  H2O2
  2 (+ 1) + 2x = 0;
  ⇒ 2x = –2 ;
  ⇒ x = –1

 �  KO2 ngh‹w N¥g® M¡i[LfËš 

  +1 + 2x = 0 ;

  2x = – 1 ; x = − 1
2

 � M¡á#‹ ilòqiuoš (OF2) 
  x + 2 (–1) = 0; x = + 2
(vii)  mid¤J¢ nr®k§fËY«, fhu cnyhf§fŸ 

+1 M¡á#nd‰w ÃiyÆidí«, fhuk© 

cnyhf§fŸ +2 M¡á#nd‰w ÃiyÆidí« 

bg‰WŸsd.

3. M¡á#nd‰w v© Kiw ÉÇthf És¡Ff.

Éil. M¡á#nd‰w v© KiwÆš, ÉidòÇtj‰F 

K‹dU«, Éid Ãfœªj ãwF«, jÅk§fË‹ 

M¡á#nd‰w v© f©l¿a¥gL»wJ. ïj‹ _y« 

ÉidÆš, V‰W¡bfhŸs¥g£l mšyJ ïHªj 

vy¡£uh‹fË‹ v©Â¡ifÆid fz¡»lyh«. 

mÄy Clf¤âš bgh£lháa« bg®kh§fnd£lhš 

bg®u° ršng£ M¡á#nd‰w« milí« ÉidÆid¡ 

fUJnth«. ï›Éid¡fhd rk‹ brŒa¥glhj 

rk‹ghL,

FeSO4 + KMnO4 + H2SO4  →  Fe2(SO4)3 + 
MnSO4 + K2SO4 + H2O

go 1 :  M¡á#nd‰w v©iz¥ ga‹gL¤â, 

M¡á#nd‰w« k‰W« M¡á#bdhL¡f« 

milí« Éid¥bghU£fis (mQ¡fŸ) 
f©l¿f.

FeSO4 + KMnO4+H2SO4→Fe2 (SO4)3 
+2 +7 +3

+ MnSO4+ K2SO4+H2O
+2

 � IªJ vy¡£uh‹fis V‰gjhš, KMnO4 š 

cŸs Mn ‹ M¡á#nd‰w v© +7ÈUªJ 

+2 Mf¡, Fiw»wJ.

 � xU vy¡£uhid ïH¥gjhš, FeSO4 š cŸs 

Fe ‹ M¡á#nd‰w v© +2 ÈUªJ +3 Mf 

mâfÇ¡»wJ.

go 2 :  V‰f¥gL« vy£uh‹fË‹ v©Â¡if, 

ïH¡f¥gL« vy¡£uh‹fË‹ v©Â¡if¡F 

rk« v‹gjhš, ã‹tUkhW bjhl®òila 

nr®k¤â‹ thŒ¥gh£oid jFªj v©zhš 

FW¡F bgU¡f« brŒJ vy¡£uh‹fis 

rk¥gL¤Jf. ÉidÉisbghUŸ Fe2(SO4)3 

MdJ ïU nkhš ïU«ig¡ bfh©LŸsjhš, 

1e– k‰W« 5e– fis ïu©lhš bgU¡fî«

FeSO4 + KMnO4+H2SO4→ Fe2(SO4)3
+2 +7 +3

5e- × 21e- × 2

102

+ MnSO4

+ K2SO4+H2O

+2

10 FeSO4 + 2KMnO4 + H2SO4  →  Fe2(SO4)3 + 
MnSO4 + K2SO4 + H2O

go 3 : M¡á#nd‰w«/M¡á#bdhL¡f« milªj 

/ ÉidÉisbghUis rk‹ brŒjš.

  FW¡F bgU¡f« brŒj ã‹, ÉidgL 

bghU£fË‹ mo¥gilÆš ÉidÉis 

bghUis (M¡á#nd‰w« / M¡á#bdhL¡f« 

milªjit) rk‹ brŒaî«. nk‰f©LŸs 

rk‹ghL ã‹tUkhW kh‰wkil»wJ.

10FeSO4 + 2KMnO4 + H2SO4  →  5Fe2(SO4)3 
+ 2MnSO4 + K2SO4 + H2O

go 4 : H k‰W« O it¤ jÉ®¤J ãw jÅk§fis rk‹ 

brŒf. ïªj nj®Éš, eh« K k‰W« S I rk‹ 

brŒa nt©L« Mdhš K nk‰f©LŸsthW 

jhdhfnt rk‹ brŒa¥g£LŸsJ.
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32 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

  ÉidgL bghUŸ : 10 'S' mQ¡fŸ   

(10 FeSO4)

 ÉidÉis bghUŸ : 18 'S' mQ¡fŸ

5 2
15

2 4 3 4 2 4Fe SO MnSO K SO
S

( ) + +
              +       2S      +      1S       = 18S

  vdnt, ÉidgL bghUŸ gFâÆš 8-S 

mQ¡fŸ Fiwthf cŸsJ. vdnt, H2SO4 
I '8' Mš bgU¡Ff.

10FeSO4 + 2KMnO4 + 8H2SO4  →  5Fe2(SO4)3 
+ 2MnSO4 + K2SO4 + 8H2O

go 5 :  'H' k‰W« 'O' mQ¡fis rk‹ brŒjš.

  ÉidgL bghUŸ gFâ '16'-H mQ¡fŸ 

(8H2SO4 i.e. 8 × 2H = 16 'H')

  ÉidÉis bghUŸ gFâ '2' - H mQ¡fŸ 
(H2O i.e. 1 × 2H = 2 'H')

  vdnt Éis bghUŸ H2O _y¡Tiw  

'8' -Mš bgU¡F

10 2 8

5 2 8

4 4 2 4

2 4 3 4 2 4 2

FeSO KMnO H SO

Fe SO MnSO K SO H O

+ +

↓
+ + +( )

  M¡á#‹ mQ jhdhfnt rk‹ 

brŒa¥g£LÉ£lJ. ïJnt rk‹gL¤j¥g£l 

rk‹ghlhF«.

4. maÅ - vy¡£uh‹ Kiwia g‰¿ ÉÇthf vGJf.

Éil. maÅfŸ ïl«bgW« M¡á#nd‰w - xL¡f 
ÉidfS¡F ï«Kiw ga‹gL¤j¥gL»wJ.

go 1 :  M¡á#nd‰w v© nfh£gh£oid¥ ga‹gL¤â, 
M¡á#nd‰w« k‰W« M¡á#‹ xL¡f« 
milí« Éid¥ bghU£fis¡ f©l¿f.

go 2 :  M¡á#nd‰w« k‰W« xL¡f¤â‰F, 
jÅ¤jÅna ïU miuÉidfis vGJf.

M¡á#nd‰w v© KiwÆid¥ ga‹gL¤â rk‹ 

brŒa vL¤J¡bfh©l mnj Éidia¡ fUJnth«.

KMnO FeSO H SO

MnSO Fe SO K SO H O

4 4 2 4

4 2 4 3 2 4 2

+ +

↓
+ ( ) + +

 ï›ÉidÆ‹ maÅ tot«

+7
MnO-

 + Fe 2+ + H+ 
        Mn2+ + Fe3+ + H2O4

 ïU miuÉidfŸ Kiwna

 Fe2+  →  Fe3+ + 1e– (1)
 k‰W«

 MnO4
– + 5e–  →  Mn2+ (2)

  miuÉidfË‹ ïUòwK« mQ¡fŸ k‰W« 

Ä‹ RikÆid rk‹ brŒf.

 rk‹ghL (1) kh‰w« VJÄšiy

 Fe2+  →  Fe3+ + 1e– (1)
  rk‹ghL (2) ⇒	ÉidgLbghUŸ gFâÆš 4'O' 

cŸsJ.

  vdnt, ÉisbghUŸ gFâÆš 4H2O nr®¡fî«. 

'H' I rk‹ brŒa, ÉidgLbghUŸ gFâÆš 

8H+ nr®¡fî«.

 MnO−
4 + 5e− + 8H+ → Mn2+ + 4H2O---- (3)

go 3 :  ïHªj vy¡£uh‹fË‹ v©Â¡ifí«, V‰W¡ 

bfhŸs¥g£l vy¡uh‹fË‹ v©Â¡ifí« 

rkkhFkhW, ïU miuÉidfisí« 

rk¥gL¤Jf.

ã‹d®, ïU miuÉidfisí« T£Ltjhš 

rk‹gL¤j¥g£l rk‹ghL (6) »il¡»wJ

(1) × 5 ⇒     5Fe2+  → 5Fe3+ + 5e- --------------------- (4)

(3) × 1 ⇒  MnO−
4
    + 5e- + 8H+  → Mn2+ + 4H2O ------------------(5)

(4) + (5) 5Fe2++ MnO−
4
    + 8H+ → 5Fe3+ + Mn2+ + 4H2O------------(6)

5. 273 K k‰W« 1 atm mG¤j¤âš, 11.2 l È£l® 

HCl I cUth¡f¤ njitahd FnshÇÅ‹ fd 

msit¡ f©l¿f.

Éil. HCl cUthtj‰fhd rk‹gL¤j¥g£l rk‹ghL,

H2(g) + Cl2(g)      →  2HCl(g)
bfhL¡f¥g£l bt¥g mG¤j ÃiyÆš,

2 nkhš HCl I cUth¡f, 1 nkhš FnshÇ‹ thí 

njit¥gL»wJ.

mjhtJ 44.8 È£l® HCl I cUth¡f, 22.4 È£l® 

FnshÇ‹ thí njit¥gL»wJ.

\ 11.2 È£l® HCl I cUth¡f,

= 222.4  Cl
44.8  HCl

È

È
11.2  HCl× È

  4
= 5.6 È£l® FnshÇ‹ thí njit¥gL«.
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6. Û¤njÅš vÇjš ÉidÆid fU¤â‰ bfh©L ntâÉid¡ TWÉ»j¡ fz¡Ñ£il fh©.

Éil. 

ÉidgL bghU£fŸ ÉidÉis bghU£fŸ

CH4(g) O2(g) CO2(g) H2O(g)

ntâÉid¡ TW É»j 

Fzf§fŸ
1 2 1 2

nkhš - nkhš bjhl®ò 1 nkhš 2 nkhšfŸ 1 nkhš 2 nkhšfŸ

Ãiw - Ãiw bjhl®ò = 

nkhšfË‹ v©Â¡if × 

nkhyh® Ãiw

1 mol × 16 g mol–1 
16 g

2 mol × 32 g mol–1 
64 g

1 mol × 44 g mol–1 
44 g

2 mol × 18 g mol–1 
36 g

Ãiw - fdmsî bjhl®ò 

ÉidgL bghU£fË‹ Ãiw 

= nkhš × nkhyh® Ãiw & 

ÉisbghUË‹ fdmsî  

(273 K k‰W« 1 atm mG¤j¤âš 

1 nkhš msîila vªj xU 

thí« mil¤J¡ bfhŸS« 

fdmsî 22.4 È£l® MF«).

16 g 64 g 22.4 l 44.8 l

fdmsî - fdmsî 

bjhl®ò

1 × 22.4 l 
22.4 l

2 × 22.4 l 
44.8 l

1 × 22.4 l 
22.4 l

2 × 22.4 l 
44.8 l

7. ã‹tUtdt‰¿‹ xU nkhš bghUË‹ fhz¥gL« c£bghU£fË‹ v©Â¡ifÆid¡ fz¡»Lf.

i) fh®g‹ mQ ii) Fq¡nfh° iii) bgh£lháa« ilFnuhnk£ 

iv) bgh£lháa« bg®kh§fnd£
Éil. 

 bghUË‹ bga®

vL¤J¡ 

bfhŸs¥g£l 

bghUË‹ Ãiw  

(gram) š

xU jÅ¤j mQ (m) 

_y¡T¿‹ Ãiw 

(gram) š = 
mQÃiw (m) nkhyh® Ãiw

mtfh£nuh v©

mQ (m) _y¡TWfË‹ 

v©Â¡if = bghUË‹ 

Ãiw ÷ xU jÅ¤j mQ (m) 

_y¡T¿‹ Ãiw

(i) fh®g‹ mQ (C – 12) 12 1.9926 × 10–23 12
1 9926 10

6 022 1023
23

.
.

×
= ×−

(ii) Fq¡nfh° (C6H12O6) 180 29.89 × 10–23 180
29 89 10

6 022 1023
23

.
.

×
= ×−

(iii) bgh£lháa« ilFnuhnk£ 

(K2Cr2O7)
294.18 48.851 × 10–23 294 18

48 851 10
6 022 1023

23.
.

.
×

= ×−

(iv) bgh£lháa« bg®kh§fnd£ 

(KMnO4)
158.03 26.242 × 10–23 158 03

26 242 10
6 022 1023

23.
.

.
×

= ×−
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34 RuhÉ‹  XI M« tF¥ò - ntâÆaš  bjhFâ I

8. bk¡Üáa« fh®gnd£oš ml§»íŸs jÅk§fË‹ 
rjåj ïiaãid¡ f©l¿f. 90% öŒikahd 
1 kg CaCO3 I bt¥g¥gL¤J« nghJ cUthF« CO2 
‹ Ãiwia »nyh»uhÄš fz¡»Lf.

Éil. rk‹gL¤j¥g£l rk‹ghL

Mg CO MgO CO 3 2
∆ → +

MgCO3 ‹ nkhyhÇ‹ Ãiw = 84 g mol–1.

84 g MgCO3 š 24 g bk¡Üáa« cŸsJ.

\ 100 g of MgCO3 š

= ×

=

24
84

100

28 57
3

3
 g Mg

 g MgCO
  MgCO

 g Mg

g

.

mjhtJ bk¡Üáa¤â‹ rjåj« = 28.57.

84 g MgCO3 š 12 g fh®g‹ cŸsJ

          MgCO3

(24) + (12) + (3 × 16) = 84 g nkhš–1

\ 100 g MgCO3 š

= ×12
84

100
3

3
 g C

 g MgCO
  MgCOg

= 14.29 g fh®g‹ cŸsJ

\ fh®gÅ‹ rjåj« = 14.29.

84 g MgCO3 š 48 g M¡á#‹ cŸs J

\ 100 g MgCO3 š

= ×48
84

100
3

3
 g O

 g MgCO
  MgCOg

= 57.14 g M¡á#‹ cŸsJ

\ M¡á#Å‹ rjåj« = 57.14.

rk‹gL¤j¥g£l rk‹gh£o‹ go,

100% öŒikahd 84 g MgCO3 MdJ 

bt¥g¥gL¤J« nghJ 44 g CO2 I¤ jU»wJ.

\ 90% öŒikahd 1000 g MgCO3 I 

bt¥g¥gL¤J« nghJ

=
×

× ×44
84 100

90 1000g
g

g
%

%

= 471.43 g CO2 I jU»wJ.

= 0.471 kg CO2 cUth»wJ.

  
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mQÉ‹ Fth©l« ïa¡fÉaš 

khâÇ02
myF

2.1 mQ khâÇfis¥ g‰¿a m¿Kf« : 2.5 Fth©l« v©fŸ

2.1.1 ngh® mQ khâÇ 2.5.1 M®ã£lhšfË‹ tot§fŸ

2.1.2 ngh® mQ khâÇÆ‹ tu«òfŸ 2.5.2 M®ã£lhšfË‹ M‰wšfŸ

2.2 gU¥bghU£fË‹ <Çašî¤ j‹ik 

JfŸ k‰W« miy¤ j‹ik 

2.6 M®ã£lhšfË‹ Ãu¥g¥gLjš

2.2.1 nfhz cªj¤ij Fth©lh¡fš 

k‰W« o ãuh¡Ë bfhŸif

2.6.1 M~ghj¤Jt«

2.3 bAŒr‹g®¡»‹ Ã¢rak‰w¤ j‹ik 

nfh£ghL

2.6.2 bgsÈ jÉ®¡if j¤Jt«

2.4 mQÉ‹ Fth©l« ïa¡fÉaš 

khâÇ - Znuho§f® rk‹ghL

2.6.3 A&©£ Éâ

2.4.1 mQÉ‹ Fth©l« ïa¡fÉaš 

khâÇÆ‹ K¡»a¡ TWfŸ

2.6.4 mQ¡fË‹ vy¡£uh‹ mik¥ò

2.6.5 rÇghâasî k‰W« KGtJ« 

Ãu¥g¥g£l  M®ã£lhšfŸ Ãiy¥ò¤ 

j‹ik

F¿¥ò¢ r£lf«
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36 RuhÉ‹  XI M« tF¥ò -  ntâÆaš  bjhFâ I

fU¤J tiugl«

 

mQ

Jiz mQ¤ JfŸfŸ
(vy¡£uh‹, ònuh£lh‹, 

Ãô£uh‹....)

gU¥bghUË‹ <Çašò¤ j‹ik 
oãuh¡Ë nfh£ghL, bAŒr‹g®»‹ 

Ã¢rak‰w nfh£ghL j‹ik

mQ khâÇfŸ

J.J jh«r‹, %j®~ngh®L,
Úš° ngh® k‰W« Fth©l«

ïa¡fÉaš khâÇ

Znuho§f® rk‹ghL 

Ô®î k‰W« M‰wš (If‹ kâ¥ò)

mQ M®ã£lhšfŸ vy¡£uhid¡ 
fh©gj‰fhd Ãfœjfî

mQ M®ã£lhšfËš
vy¡£uh‹ Ãu«òjš

Mu g§ÑL
nfhz
g§ÑL

mQ M®ã£lhÈ‹
tot§fŸ

s - M®ãlhš - 
     nfhs«
p - M®ãlhš - 
      l«bgš tot«
d - M®ãlhš - 
       Fnsht® 
       ïiy tot«

rÇghâasî k‰W« KGtJ«
Ãu¥g£l M®ã£lhšfË‹

Ãiy¥ò¤ j‹ik

1. M~gh j¤Jt«
2. bgsÈ jÉ®¡if 
 j¤Jt«
3. A&©£ Éâ

1. Kj‹ik¡ Fth©l« v© (n)
2. nfhz cªj¡ Fth©l« v© (l)
3. fhªj Fth©l« v© (m)
4. j‰RH‰á Fth©l« v© (s)a

Fth©l« v©fŸ

H E
∧

ψ = ψ

( )ψ

2ψ
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RuhÉ‹  ntâÆaš ➠ myF  02 ➠ mQÉ‹ Fth©l« ïa¡fÉaš khâÇ 37

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

1.  ãsh§»‹ Fth©l« bfhŸif, E = hv
2. �I‹°O‹�rk‹ghL, E = mc2

3. �o-ãuh¡Ë�rk‹ghL,� λ = h
mc

h
mv

h
p

(or) (or) (m) λ = h
mv

 (m) λ = h
p

4.  ïa¡f M‰wš, K E. = 1
2

2mv

5. �bAŒr‹g®¡»‹�Ã¢rak‰w¤�j‹ik�bfhŸif�D D ≥x p h.
4π

6. �Znuho§f®�miy¢�rk‹ghL�
∂
∂

+ ∂
∂

+ ∂
∂

+ − =
2

2

2

2

2

2

2

2
8 0ψ ψ ψ π ψ

x y z
m

h
(E V)

7. �nghÇ‹�mQ�khâÇ

 (i) n-�tJ�M®ã£lhÈš�cŸs�vy¡£uhÅ‹�M‰wš,�(En)  =  
−2 2 2 4

2 2
π mz e
n h

 (ii) n-�tJ�M®ã£lhÈš�nfhz�cªj«,�mvr  =  
nh
2π

8. �o-ãuh¡Ë�miy�Ús«,� λ = =h
mv

h
p

9. �neh£fË‹�v©Â¡if�= n – 1
10. �Ãiyahd�Ãiy¡fhd�nghÇ‹�Fth©l«�Ãgªjid�2πa = nλ
11. �iA£u#‹�mQî¡fhd�vy¡£uh‹�M‰wš�rk‹ghL

E KJ mol  or  E J atom1
n nn n

= − ( ) = − ×−
−

−1312 2 18 10
2

18

2
1.

12. �Znuh�rk‹gh£o‹�bghJthd�tot«

 E Hψ ψ= �

13. �ãiz¥ò¤�ju«�f©l¿a

� ãiz¥ò¤�ju«�= 
N Nb a−

2
14. �mâ®bt©�ν��fhz,

 
n

l
= c

15. 1 kv = 1000 nthš£

16. 1eV = 1.609 × 10−19 J
17. �ãsh§¡�kh¿È�kâ¥ò�h = 6.626 × 10−34 Js (or) h = 6.626 × 10−34 kgm2 s−1

18. �vy¡£uh‹�Ãiw m = 9.11 × 16−31 kg
19. �mtfh£nuh�kh¿È�NA = 6.0237 × 1023 mol−1

20. �ãsh§¡�Fth©l«�rk‹ghL,�E = hν
21. �I‹°O‹�rk‹ghL�E = mc2

22. 1Å = 1 × 10−10 m (or) 10−10 m
23. 1MeV = 106 ev
24. pm = 10−12 m
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38 RuhÉ‹  XI M« tF¥ò -  ntâÆaš  bjhFâ I

f£lha« bjÇªJ bfhŸs nt©oa tiuaiwfŸ

1. mQ : 

 � ntâ�ÉidfËš�g§F�bgW«�Äf¢�á¿a�JfŸ�mQ�vd¥gL«.

2. jh«r‹ mQ khâÇ :  

 � mQthdJ�ne®Ä‹Rikíila�nfhs«�ngh‹w�mik¥ãš�cŸsJ.

 � m¡nfhs¤âš�vâ®Ä‹Rikíila�vy¡£uh‹fŸ,�j®órÂÆš�ÉijfŸ�bghâªâU¥gij¥�nghy,�

bghâ¤J�it¡f¥g£LŸsJ�v‹gJ�jh«rÅ‹�mQ�khâÇ.

3. bAŒr‹g®¡»‹ ÃiyÆšyh¡ nfh£ghL :  

 � E©JfŸ�x‹¿‹�Ãiy�k‰W«�cªj«�M»a�ïu©oidí«�xnu� neu¤âš,�Äf�JšÈakhf¡�

f©l¿a�ïayhJ.

D D ≥x p h.
4π4. Fth©l« ïa¡fÉaš :  

 � bAŒr‹g®¡»‹� Ã¢rak‰w¡� bfhŸif� k‰W«�E©JfË‹� <Çašò¤� j‹ik�M»at‰iw�

mo¥gilahf¡�bfh©L,�Fth©l«�ïa¡fÉaš�v‹w�xU�òâa�ïa¡fÉaš�cUth¡f¥g£lJ.

5. Kj‹ik¡ Fth©l« v© (n) :  
 � mQ¡fUÉid¢� R‰¿� vy¡£uh‹fŸ� RH‹W�tU«�M‰wš� k£l¤âid�ï¡Fth©l«� v©�

F¿¥ãL»wJ.

6. nfhz cªj¡ Fth©l« v© (l) :  
 � M®ã£lhš�nfhz�cªj¤âid�fz¡»l�ï¡Fth©l«�v©�ga‹gL»wJ.

7. M~gh j¤Jt« :  

 � mo�M‰wš� ÃiyÆš�cŸs�mQÉ‹,�M®ã£lhšfŸ�mt‰¿‹�M‰wÈ‹� VWtÇirÆš�

Ãu¥g¥gL»‹wd.

8. bgsÈ jÉ®¡if j¤Jt« :  

 � xU�M®ã£lhÈš�mâfg£rkhf�ïU�vy¡£uh‹fis�k£Lnk�Ãu¥gKoí«.�mit�ïu©L«�vâbuâ®�

RH‰áíilait.

9. A&©£ Éâ :  

 � rk�M‰wYila�M®ã£lhšfËš�vy¡£uh‹fŸ�Ãu¥g¥gL«�nghJ,� Ãu¥g¥gLtj‰F�thŒ¥òŸs�

mid¤J�rkM‰wYila�M®ã£lhšfS«�x‰iw�vy¡£uhdhš�Ãu¥g¥g£l�ã‹dnu�,�vy¡£uh‹�

ïu£ilahjš�ÃfG«.

10. mQ¡fË‹ vy¡£uh‹ mik¥ò :  

 � xU�mQÉš�cŸs,�bt›ntW�M®ã£lhšfËš�mªj�mQÉ‹�vy¡£uh‹fŸ�g§»l¥g£LŸsij��

F¿¥ãLtJ�vy¡£uh‹�mik¥ò�vd¥gL«.

11. n#.n#. jh«r‹ :  

 � mQÉš� fhQ«� ne®Ä‹Dh£l¤� JfŸfS¡F¢� rkkhf� vy¡£uh‹fŸ� gâ¡f¥g£LŸsd.��

ï¡fhuz¤â‹�Éisthf�mQthdJ�eLÃiy¤�j‹ikia¥�bg‰WŸsJ�vd¡�T¿at®�n#.n#.�

jh«r‹

12. %j®ngh®o‹ mQ¡fU khâÇ :  

 � fâÇa¡f�_y¤âš�ïUªJ�bgw¥g£l�Mšgh�JfŸfŸ�bkšÈa�cnyhf¤�jf£o‹�ÛJ�V‰gL¤J«�

ájwšfŸ�_y«�bgw¥g£l�Koî,�%j®ngh®o‹�mQ¡fU�khâÇ.

13. %j®ngh®L mQ khâÇ :  

 � X®�mQ�v‹gJ�ne®Ä‹}£lKila�c£fUî«,�mjid¢�R‰¿�mikí«�t£l�ghijfËš�R‰¿tU«�

vy¡£uh‹fisí«�bfh©lJ�MF«.

14. ngh® mQ khâÇ :  

 � X®�vy¡£uh‹�xU�F¿¥ã£l�M‰wš�k£l¤âš�ïUªJ�k‰bwhU�M‰wš�k£l¤â‰F¤�jhî»‹w�bghGJ,�

fâ®å¢R�V‰gL»wJ�v‹gJ�ngh®�mQ�khâÇ.
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RuhÉ‹  ntâÆaš ➠ myF  02 ➠  mQÉ‹ Fth©l« ïa¡fÉaš khâÇ 39

15. Fth©l« v©fŸ :  

 � X®�mQÉš�fhQ«�vy¡£uhid�F¿¥ãl¤�njit¥gL«�F¿¥òfns�Fth©l«�v©fshF«.

16. <Çašò¤ j‹ik :  

 � ïa§F«�bghUŸ�(bghU©ik)�JfŸ�j‹ikiaí«,�miy¤�j‹ikiaí«�bg‰¿U¥gJ�<Çašò¤�

j‹ik�vd¥gL«.

17. bAŒr‹g®¡»‹ ÃiyÆšyh¡ nfh£ghL :  

 � xnu�neu¤âš�Äfî«�JšÈakhf�E©JfŸfË‹�Ãiy�k‰W«�âirntf«�(�cªj«)�M»at‰iw�

msÉl�KoahJ�v‹gJ�bAŒr‹g®¡»‹�ÃiyÆšyh¡�nfh£ghL.

18. Znuho§f® rk‹ghL :  

 � mQÉ‹�cŸns�cŸst‰¿‹�miy¥g©ã‹�ïa¡f¤ij�És¡F«�X®�mo¥gil� rk‹ghL�

Znuho§f®�rk‹ghL�MF«.

19. Ãiy¥ò¤ j‹ik bg‰wit :  

 � rÇghâ�msî�Ãu«ãa�M®ã£lhšfŸ�k‰W«�KGikahf�Ãu«ãa�M®¥ã£lhšfŸ�mâf�Ãiy¥ò¤�

j‹ik�bg‰wit.

20. Ãiy¥ò j‹ik m‰wit :  

 � Xusnt�Ãu«ãa�mšyJ�gFâasî�Ãu«ãa�M®ã£lhšfŸ�Ãiy¥ò�j‹ik�m‰wit.

kâ¥ÕL

I.  rÇahd Éilia bjÇîbrŒf:

1. M2+ maÅÆ‹ vy¡£uh‹ mik¥ò 1s2 2s2 
2p6 3s2 3p6 3d6 mj‹ mQ Ãiw 56 vÅš 
M v‹w mQÉ‹ mQ¡fU bg‰¿U¡F« 
Ãô£uh‹fË‹ v©Â¡if

m) 26 M) 22 ï) 30� <) 24  

 [Éil. (ï) 30]

2. 45 nm miyÚs« cila xËÆ‹ M‰wš  
 [Hy-'18]

m) 6.67 × 1015J  M) 6.67 × 1011J
ï) 4.42 × 10–18J  <) 4.42 × 10–15J
 [Éil. (ï) 4.42 × 10–18J]

3. ïU fâ®å¢á‹ M‰wšfŸ E1 k‰W« E2 Kiwna 
25 eV k‰W« 50 eV mitfË‹ miyÚs§fŸ l1 
k‰W« l2 M»at‰¿‰F ïilnaahd¤ bjhl®ò

m) 
λ
λ

1

2
1=   M) λ1 = 2λ2

ï) λ λ1 225 50= ×   <) 2λ1 = λ2

 [Éil. (M) λ1 = 2λ2]

4. Ä‹òy¤âš Ãwkhiy¡ nfhLfŸ ãÇifailí« 
Éisî [Mar-'19; CRT & May-'22]

m)� Ók‹�Éisî� M)� kiw¤jš�Éisî

ï)� fh«gl‹�Éisî� <)� °lh®¡�Éisî�  

 [Éil. (<) °lh®¡ Éisî]

5. E = – 2.178 × 10–18J 
z
n

2

2





  v‹w rk‹gh£o‹ 

mo¥gilÆš, áy KoîfŸ ju¥g£LŸsd. 
mt‰WŸ rÇahf ïšyhjJ vJ? [NEET]
m)� vy¡£uhdhdJ� xU� M®ã£oÈUªJ�

k‰bwhU�M®ã£o‰F� khW«nghJ,�M‰wš��

khWgh£oid� fz¡»l� ï¢rk‹gh£oid¥�

ga‹gL¤jyh«.

M) n=6� t£l¥ghijÆš� ïU¥gij¡� fh£oY«� 

n=1�š�vy¡£uhdhdJ�mâf�vâ®F¿�M‰wiy¥�

bg‰¿U¡F«.� ïj‰F� vy¡£uhdhdJ� á¿a�

mDkâ¡f¥g£l�t£l¥ghijÆš�(M®ã£)�cŸsnghJ�

tÈik¡Fiwthf�ãiz¡f¥g£LŸsJ�vd�

bghUŸ.

ï)� ï¢rk‹gh£oš�cŸs�vâ®F¿ahdJ,�mQ¡fUnthL�

vy¡£uh‹� ãiz¡f¥g£LŸsnghJ� cŸs�

M‰wyhdJ,�vy¡£uh‹fŸ�mQ¡fUÉÈUªJ�

<¿yh¤�bjhiyÉš�cŸsnghJ�bg‰WŸs�

M‰wiy¡�fh£oY«�Fiwî�v‹w�bghUis¤�

jU»wJ.

<) n�‹�kâ¥ò�mâfkhf�ïU¥ã‹,�M®ã£lhš�

Mu�kâ¥ò«�mâf«.�

[Éil. (M) n = 6 t£l¥ghijÆš ïU¥gij¡ 

fh£oY« n = 1 š vy¡£uhdhdJ mâf 

vâ®F¿ M‰wiy¥ bg‰¿U¡F«. ïJ 

vy¡£uhdhdJ á¿a mDkâ¡f¥g£l 

M®ã£oš cŸsnghJ tÈik¡Fiwthf 

ãiz¡f¥g£LŸsJ vd bghUŸgL«.]
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40 RuhÉ‹  XI M« tF¥ò -  ntâÆaš  bjhFâ I

6. ngh® mQ¡bfhŸifÆ‹ mo¥gilÆš, iA£u#‹ 
mQÉ‹ ã‹tU« vªj¥ gÇkh‰w« Fiwthd 
M‰wYila ngh£lhid¤ jU«.
m) n = 6�ïš�ïUªJ�n = 1 

M) n = 5�ïš�ïUªJ�n = 4
ï) n = 5�ïš�ïUªJ�n = 3 

<) n = 6�ïš�ïUªJ�n = 5  
 [Éil. (<) n = 6 ïš ïUªJ n = 5]

7. T‰W :  He+ ‹ ÃwkhiyahdJ, iA£u#Å‹ 
ÃwkhiyÆid x¤âU¡F«.

fhuz« :  He+ « xU vy¡£uhid¡ bfh©l xU 
mik¥ghF«. [Hy-'23]

m)� T‰W�k‰W«�fhuz«�ïu©L«� rÇahdJ.�

fhuzkhdJ,�T‰¿‰F�rÇahd�És¡fkhF«.

M)�T‰W�k‰W«�fhuz«�ïu©L«� rÇahdJ.�

Mdhš,� fhuzkhdJ,� T‰¿‰F� rÇahd�

És¡fkšy.

ï)� T‰W�rÇ�fhuz«�jtW

<)� T‰W�k‰W«�fhuz«�ïu©L«�jtW.

[Éil. (m) T‰W k‰W« fhuz« ïu©L« 

rÇahdJ. fhuzkhdJ, T‰¿‰F rÇahd 

És¡fkhF«.]

8. ã‹tU« d M®ã£lhš ïizfËš vy¡£uh‹ 
ml®¤âÆid m¢RfË‹ tÊna bg‰¿U¥gJ vJ?
m) dz2, dxz   M) dxz, dyz 
ï) dz2, dx2–y2  <) dxy, dx2–y2

 [Éil. (ï) dz2, dx2–y2]

9. xnu M®ã£lhÈš cŸs ïU vy¡£uh‹fisí« 
ntWgL¤â m¿a cjîtJ [July-'23; QY-'24]
m)� nfhz�cªj¡�Fth©l«�v©

M)�j‰RH‰á¡�Fth©l«�v©

ï)� fhªj¡�Fth©l«�v©

<)� M®ã£lhš�Fth©l«�v©  
 [Éil. (M) j‰RH‰á¡ Fth©l« v©]

10. Eu (mQ v© 63), Gd (mQ v© 64) k‰W« Tb 
(mQ v© 65) M»at‰¿‹ vy¡£uh‹ mik¥òfŸ 
Kiwna [NEET-Phase II]
m)  [Xe] 4f6 5d1 6s2, [Xe] 4f7 5d1 6s2 k‰W« [Xe] 

4f8 5d1 6s2

M) [Xe] 4f7 , 6s2, [Xe] 4f7 5d1 6s2 k‰W« [Xe] 4f9 
6s2

ï) [Xe] 4f7 , 6s2, [Xe] 4f8 6s2 k‰W«  
[Xe] 4f8 5d1 6s2

<) [Xe] 4f6 5d1 6s2, [Xe] 4f7 5d1 6s2 k‰W« [Xe] 
4f9 6s2

[Éil. (M) [Xe] 4f7 , 6s2,  
[Xe] 4f7 5d1 6s2 k‰W« [Xe] 4f9 6s2]

11. xU Jiz¡T£oš cŸs mâfg£rkhd 
vy¡£uh‹fË‹ v©Â¡ifÆid F¿¥ãLtJ

m) 2n2  M) 2l + 1  [Mar-'24]

ï) 4l + 2� � <)����nk‰f©LŸs�vJîÄšiy 
 [Éil. (ï) 4l + 2]

12. d- vy¡£uhD¡fhd, M®ã£lhš nfhz cªj 
kâ¥ghdJ

m) 
2

2
h

π
   M)  

2
2

h
π

ï) 
2 4
2
× h
π

  <)    
6

2
h

π
 [Éil. (<) 

6
2

h
π

]

13. n = 3, l = 1 k‰W« m = –1 M»a Fth©l« 
v©fË‹ bjhF¥ãid mâfg£rkhf v¤jid 
vy¡£uh‹fŸ bg‰¿U¡f Koí«?

m) 4 M) 6 ï) 2� <) = 10 

 [Éil. (ï) 2]

14. T‰W :  3p M®ã£lhY¡fhd Mu k‰W« nfhz 
fQ¡fË‹ v©Â¡if Kiwna 1, 1

fhuz« :  Mu k‰W« nfhz fQ¡fË‹ 
v©Â¡if Kj‹ik¡ Fth©l« 
v©iz k£Lnk bghW¤J mikí«

m)� T‰W�k‰W«�fhuz«�ïu©L«� rÇahdJ.��

fhuzkhdJ,�T‰¿‰F�rÇahd�És¡fkhF«.

M)�T‰W�k‰W«�fhuz«�ïu©L«� rÇahdJ.�

Mdhš,� fhuzkhdJ,� T‰¿‰F� rÇahd�

És¡fkšy.

ï)� T‰W�rÇ�fhuz«�jtW

<)� T‰W�k‰W«�fhuz«�ïu©L«�jtW.

[Éil. (ï) T‰W rÇ fhuz« jtW]

15. n = 3 v‹w Kj‹ik¡ Fth©l« v©iz 
bg‰¿U¡F« M®£lhšfË‹ bkh¤j v©Â¡if
 [CRT & Aug-'22; Mar-'23]

m) 9 M) 8 ï) 5� <) 7
 [Éil. (m) 9]

16. n = 6 vÅš, vy¡£uh‹fŸ Ãu¥g¥gL« rÇahd 
tÇir

m) ns      →  (n – 2) f      →  (n – 1)d      →  np 
M) ns      →  (n – 1) d      →  (n – 2) f      →  np
ï) ns      →  (n – 2) f      →  np      →  (n – 1) d
<)� ïit�vJî«�rÇašy

[Éil. (m) ns      →  (n – 2) f      →  (n – 1)d      →  np]
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22. oô£Ça¤â‹ âirntf«, a - Jfis¡ fh£oY« 
IªJ kl§fhf ïU¡F«nghJ, oô£Ça« mQÉ‰F« 
a - JfË‰F« ïilnaahd Oãuh¡Ë miyÚs§fË‹ 
É»j«

m) 4 M) 0.2 ï) 2.5� <) 0.4 

 [Éil. (<) 0.4]

23. iA£u#‹ mQÉ‹ _‹wh« t£l¥ghijÆ‹ 
(orbit) M‰wš kâ¥ò –E mj‹ Kjš t£l¥ghijÆ‹ 
(orbit) M‰wš kâ¥ò [Qy-'18; June-'19]

m) –3E M) 
−E
3

 ï) 
−E
9

 <) –9E  
 [Éil. (<) –9E]

24. fhy¤ij¢ rh®ªJ mikahj Znuho§f® miy¢ 
rk‹ghlhdJ [July-'24]

m) H E
∧

=ψ ψ   

M) ∇ + +( ) =2
2

2
8 0ψ π ψm

h
E V

ï) 
∂
∂

+ ∂
∂

+ ∂
∂

+ −( ) =
2

2

2

2

2

2 2
2 0ψ ψ ψ ψ

x y z
m

h
E V

<)� ïit�mid¤J«� [Éil. (m) H E
∧

=ψ ψ ]

25. ã‹tUtdt‰WŸ, bAŒr‹ g®»‹ Ã¢rak‰w¤ 
j‹ikÆid¡ F¿¥ãlhj rk‹ghL vJ?

m) D D ≥x p h.
4π

  M) D D ≥x v h
m

.
4π

ï) D D ≥E t h.
4π

�� <) D D ≥E x h.
4π

 [Éil. (<) D D ≥E x h.
4π

]

II. ã‹tU« Édh¡fS¡F RU¡fkhd ÉilaË :

26. M®ã£lhÈ‹ tot«, M‰wš, âiraik¥ò, cUtsî 
M»at‰¿id F¿¥ãL« Fth©l« v©fŸ vit ?

Éil. 

Fth©l« v© F¿¥ãLtJ

(i) Kj‹ik�Fth©l«�v© cUtsî�k‰W«�M‰wš

(ii) nfhz�cªj¡�Fth©l«�v© tot«

(iii) fhªj¡�Fth©l«�v© âiraik¥ò

27. n = 4 ¡F rh¤âakhd M®ã£lhšfË‹ 
v©Â¡ifÆid F¿¥ãLf.  [May-'22; July-'24]

Éil. n = 4, vÅš�l = 0, 1, 2, 3
\ eh‹F�Jiz¡TLfŸ�cŸsd.�mit,�  

 s, p, d, f MF«.

l = 0 vÅš�ml = 0 ⇒ xU 4s M®ã£lhš.

17. ã‹tU« Fth©l« v©fË‹ bjhF¥ãid¡ 
fUJf.

n l m s

(i) 3 0 0 + 1
2

(ii) 2 2 1 − 1
2

(iii) 4 3 –2 + 1
2

(iv) 1 0 –1 + 1
2

(v) 3 4 3 − 1
2

ã‹tU« vªj Fth©l« v©fË‹ bjhF¥ò 
rh¤âak‰wJ?
m) (i), (ii), (iii)�k‰W«�(iv) 
M) (ii), (iv)�k‰W«�(v)
ï) (i)�k‰W«�(iii) 
<) (ii), (iii)�k‰W«�(iv)  

 [Éil. (M) (ii), (iv) k‰W« (v)]

18. mQ v© 105 cila mQÉš cŸs v¤jid 
vy¡£uh‹fŸ (n + l ) = 8 v‹w kâ¥ãid bg‰¿U¡f 
Koí«.
m) 30   M) 17
ï) 15� � � <)� Ô®khÅ¡f�ïayhJ

 [Éil. (M) 17]

19. 3dxy M®ã£lhÈš yz js¤âš vy¡£uh‹ ml®¤â
m)� ó{a«�� � M)  0.50 

ï) 0.75� � � <)    0.90
 [Éil. (m) ó{a«]

20. Ãiy k‰W« cªj¤â‹ Ã¢rak‰w¤ j‹ik 
rk« vÅš, mj‹ âirntf¤â‹ Fiwªjg£r 
Ã¢rak‰wj‹ik 

m) 
1
m

h
π

  M) 
h
π

 

ï) 
1

2m
h
π

  <) 
h

4π
 [Éil. (ï) 

1
2m

h

π
]

21. 100cms–1 ntf¤âš ïa§F« 100g Ãiwíila 
E©JfŸ x‹¿‹ o-ãuh¡Ë miyÚs«
m) 6.6 × 10–29 cm M) 6.6 × 10–30 cm 
ï) 6.6 × 10–31 cm <) 6.6 × 10–32 cm 

 [Éil. (ï) 6.6 × 10–31 cm]
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42 RuhÉ‹  XI M« tF¥ò -  ntâÆaš  bjhFâ I

l = 1 vÅš� ml = –1, 0, +1 ⇒ _‹W 4p 
M®ã£lhšfŸ.
l = 2 vÅš�ml = –2, –1, 0, +1, +2 ⇒ IªJ 4d 
M®ã£lhšfŸ.
l = 3 vÅš� ml = –3, –2, –1, 0, +1, +2 , +3  
⇒ VG 4f M®ã£lhšfŸ.

ï›thwhf�bkh¤j«�16�M®ã£lhšfŸ�rh¤âa«.

28. 2s, 4p, 5d k‰W« 4f M®ã£lhšfS¡F v¤jid 

Mu¡ fQ¡fŸ (radial node) fhz¥gL»‹wd? 

v¤jid nfhz¡ fQ¡fŸ (angular nodes) 
fhz¥gL»‹wd.

Éil. 

M®ã£lhš n l Mu¡fQ
n – l – 1

nfhz¡fQ
l

2s 2 0 1 0
4p 4 1 2 1
5d 5 2 2 2
4f 4 3 0 3

29. rÇghâasî Ãu¥g¥g£l M®ã£lhšfŸ 

Ãiy¥ò¤j‹ik bgWjš p- M®ã£lhiy¡ 

fh£oY« d - M®ã£lhÈš mâfkhf cŸsJ. 

V‹?

Éil. �  rÇghâ� Ãu¥g¥g£l� d� -� M®ã£lhyhdJ,� 

p-�M®ã£lhiy�Él�mâf�Ãiy¥ò¤j‹ik�

cilaJ.

 � VbdÅš,�d�-�M®ã£lhÈ‹

 (i) mâf�gÇkh‰w�M‰wš�k‰W«

 (ii) rk¢Ó®�j‹ik

30. ã‹tU« d5 vy¡£uh‹ mik¥òfis¡ fUJf.

⥮ ⥮ ↿ ↿ ↿ ↿ ⥮   ↿ ↿ ↿ ↿ ↿
  (m) (M) (ï)

(i) ït‰WŸ áWk M‰wš Ãiyia F¿¥ãLtJ 

vJ?

(ii) mâfg£r gÇkh‰w M‰wiy¥ bg‰WŸs mik¥ò 

vJ?

Éil. (i)� mo�M‰wš�Ãiy�:

 ↿ ↿ ↿ ↿ ↿

(ii) mâfg£r�gÇkh‰w�M‰wš�:

 ↿ ↿ ↿ ↿ ↿

31. bgsÈ jÉ®¡if¤ j¤Jt¤âid¡ TW.  
 [Hy-'18 & '23; Mar-'19 & '23]

Éil. �		xU�mQÉš�cŸs�vªj�ïU�vy¡£uh‹fS¡F«,�

mt‰¿‹�eh‹F�Fth©l«�v©fË‹�kâ¥ã‹�

bjhF¥ò«�x‹whf�ïU¡fhJ�v‹w�jÉ®¡if¤�

j¤Jt¤âid� bgsÈ� T¿dh®.� mjhtJ�

x›bthU� vy¡£uhD«� mj‰bfd� jÅ¤j�

eh‹F�Fth©l«�v©fË‹��(n,l, m��k‰W«�

s) kâ¥ãid�bg‰¿U¡f� nt©L«� v‹gnj�

ïj‹�bghUshF«.

 � iA£u#Åš�cŸs�xU�jÅ¤j�vy¡£uhÅ‰F,�

eh‹F�Fth©l«�v©fË‹�kâ¥òfŸ,�n = 1;  
l = 0; m = 0�k‰W«�s = + ½.�ëÈa¤â‹�cŸs�

ïU�vy¡£uh‹fËš�xU�vy¡£uh‹�iA£u#id¥�

nghynt,�n = 1, l = 0, m=0 �k‰W«�s = – ½.  
kâ¥ãidí«,�k‰bwhU�vy¡£uhid¥�bghU¤j�

tiuÆš,�eh‹fhtJ�Fth©l«�v©�k£L«�

khWg£L�fhz¥gL»wJ.�mjhtJ�n = 1, l = 0, 
m=0 �k‰W«�s = + ½.

32. M®ã£lhš tiuaW. 3px k‰W« 4dx2–y2 M®ã£lhÈš 
cŸs vy¡£uhD¡F n k‰W« l kâ¥òfis¡ 
TWf. [First Mid-'18; Qy-'18; June-'19; July- '23; Mar-'24]

Éil. X®�mQÉš�mQ¡fUit�R‰¿íŸs�gFâÆš�

mâfg£r�ml®¤âia�bfh©LŸs�vy¡£uhÅ‹�

Ãfœjfî�MF«.

M®ã£lhš n l

3px 3 1

4 2 2dx y−
4 2

33. fhy¤ij¢ rh®ªJ mikahj Znuho§f® miy¢ 
rk‹gh£oid RU¡fkhf És¡Ff. [Qy-'19]

Éil. �   v®É‹�Znuho§f®�vy¡£uhÅ‹�miy¥g©ãid,�

xU�tif¡bfG¢�rk‹gh£o‹�mo¥gilÆš�

F¿¥ã£lh®.

 � vy¡£uh‹�ïa§f¡Toa�ÉirÆ‹�òy¤âid�

bghW¤J�òwbtËÆš�miy¢�rh®ãš�V‰gL«�

khWgh£oid�ï¢rk‹ghL�Ô®khÅ¡»wJ.�

 � fhy¤âid� rh®ªJ� mikahj� Znuho§f®�

miy¢�rk‹gh£oid�ã‹tUkhW�F¿¥ãlyh«.

 H E
∧

=ψ ψ  .......(1)
 � ï§F,

 H
∧

 = AhÄšnlhÅa‹�braÈ

 ψ =  miy¢� rh®ò.� ïJ� JfË‹� Ãiy�

m¢RfË‹� rh®ghF«.� ïJ� ψ (x, y, 
z)� vd� F¿¥ãl¥gL»wJ.� E v‹gJ�

mik¥ã‹�M‰wyhF«.
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 H h
m x y z

V
∧

= − ∂
∂

+ ∂
∂

+ ∂
∂







+













2

2

2

2

2

2

2

28π
 .......(2)

 rk‹ghL�(1)�ã‹tUkhW�vGjyh«

 
− ∂

∂
+ ∂

∂
+ ∂

∂







+













=h
m x y z

V E
2

2

2

2

2

2

2

28π
ψ ψ ψ ψ ψ   

 .......(3)

  −
8 2

2
π m
h

�Mš�bgU¡»,�

 
∂
∂

+ ∂
∂

+ ∂
∂

+ −( ) =
2

2

2

2

2

2

2

2
8 0ψ ψ ψ π ψ

x y z
m

h
E V   

 .......(4)
 � nk‰f©LŸs�Znuho§f®�miy¢�rk‹gh£oš,�

fhy«(t)� xU� rh®ghf� ïl«� bgwÉšiy�

v‹gjhš�ï¢rk‹ghL�fhy¤ij¥�bghU¤J�

mikahj�Znuho§fÇ‹�miy¢� rk‹ghL�

vd�miH¡f¥gL»wJ.�

 � bkh¤j�M‰wÈ‹(E)�F¿¥ã£l�kâ¥òfS¡F�

k£Lnk�ï¢rk‹gh£o‰F�Ô®îfhz�ïaY«.

34. Dv = 0.1% k‰W« V = 2.2 × 106 ms–1 Mf  cŸs 
vy¡£uh‹ x‹¿‹ Ãiyia msÉLtâš 
cŸs Ã¢rak‰w¤ j‹ikÆid¡ fz¡»Lf.

Éil. Dx. Dp ≥ 
h

4π
Dx. Dp ≥ 5.28 × 10–35 kgm2 s–1

Dx. (mDv) ≥ 5.28 × 10–35 kgm2 s–1

bfhL¡f¥g£LŸsit

 Δv = 0.1%
 v = 2.2 × 106 ms–1

 m = 9.1 × 10–31 kg

 Δv = 
0 1
100

2 2 106 1. .× × − ms

  = 2.2 × 103 ms–1

\ Δx ≥ 

 Δx ≥ 2.64 × 10–8 m.
35. O-mQÉš cŸs 8tJ vy¡£uh‹ k‰W« Cl - 

mQÉš cŸs 15tJ vy¡£uh‹ M»adt‰¿‰fhd 
eh‹F Fth©l« v©fË‹ kâ¥òfisí« 
Ô®khÅ¡fî«.

Éil. M¡á#Å‹�vy¡£uh‹�mik¥ò = 1s2 2s2 2p4

⇌ ⇌
 

⇌⇌⇌

 2s2 1s2 2p4

2px2py2pz

\ 8 - tJ�vy¡£uh‹ 2px M®ã£lhÈš�cŸsJ�

k‰W«�Fth©l«�v©fŸ,

n = 2 
l = 1 
ml = +1 mšyJ –1 Mf�ïU¡fyh«

s = –1/2
FnshÇÅ‹�vy¡£uh‹�mik¥ò

⇌ ⇌ ⇌⇌ ⇌ ⇌⇌
 

⇌ ↿

21s 22s 62p 23s 53p

x y z3p 3p 3p

\ 15 - tJ�vy¡£uh‹�3PZ M®ã£lhÈš�cŸsJ.

Fth©l«�v©fŸ,
n = 3 
l = 1 
ml = 0
ms = +1/2

36. Fth©l« ïa¡fÉaÈ‹ mo¥gilÆš iA£u#‹ 
mQÉ‹ M‰wš kâ¥ò

E
n

evn = − −13 6
2

1.  atom

i) ïjid¥ ga‹gL¤â n = 3 k‰W« n = 4¡F 
ïilnaahd M‰wš ntWghL DE ia¡ f©l¿f.

ii) nk‰f©LŸs gÇkh‰w¤â‰F cÇa miy 
Ús¤âid¡ fz¡»Lf.

Éil. (i) DE ia f©l¿jš :

 En = 
− −13 6

2
1.

n
eV atom

 n = 3 �vÅš,

 E3 = 
−13 6

32
.

 =
−13 6

9
.

= –1.51 eV atom–1

 n = 4 vÅš,

 E4 = 
−13 6

42
.

 = 
−13 6

16
.

  = –0.85 eV atom–1

 DE =  (E4 – E3) 
  = (–0.85) – (–1.51) eV atom–1

  = (–0.85 + 1.51) eV
  = 0.66 eV atom–1

 ( 1eV = 1.6 × 10–19 J)

 DE = 0.66 × 1.6 × 10–19 J

	 DE = 1.06 × 10–19 J.
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(ii) miyÚs« (λ) fz¡»Ljš :

 hv = 1.06 × 10–19 J  DE = hv

 
hc
λ

 = 1.06 × 10–19 J  v = c/λ

 \ λ = 
hc

J1 06 10 19. × −

  = 
6 626 10 3 10

1 06 10

34 8 1

19
.

.
× × ×

×

− −

−
Js ms

J
 λ = 1.875 × 10–6 m.

37. 5400 Å g¢ir Ãw xËÆ‹ miy Ús¤â‰F rkkhd 
oãuh¡Ë miyÚs¤âid¥ bgw 54g bl‹Å° 
gªJ v›tsî ntf¤âš gaÂ¡f nt©L«? 
 [First Mid-'18]

Éil. Ô®î�:�bfhL¡f¥g£lit�:�xU�bl‹Å°�gªâ‹�o�

ãuh¡Ë�miyÚs«�5400 Å
λ = 5400 Å (m) 5400 × 10–10 m  
  1Å = 10–10 m 
m = 54 g
v = ?
o�-�ãuh¡Ë�rk‹ghL

λ = 
h

mv

v = 
h

mλ

v = 

v = 2.27 × 10–26 ms–1.

38. ã‹tU« x›bth‹¿‰F«, Jiz¡T£o‹ F¿pL, 
mDkâ¡f¥g£l m kâ¥òfŸ k‰W« M®ã£lhšfË‹ 
v©Â¡ifÆid¤ jUf.

(i)  n = 4, l =2, (ii) n = 5, l = 3 
(iii) n = 7, l = 0

Éil. 

n l Jiz 
M‰wš Ãiy

ml  
kâ¥òfŸ

M®ã£lhšfË‹  
v©Â¡if

4 2 4d –2, –1, 0, 
+1, +2

IªJ 4d  
M®ã£lhšfŸ

5 3 5f –3, –2, –1, 0, 
+1, +2, +3

VG 5f  
M®ã£lhšfŸ

7 0 7s 0 xU 7s  
M®ã£lhš

39. Mn2+ k‰W« Cr3+ M»adt‰¿‹ vy¡£uh‹ 
mik¥òfis¤ jUf. [Qy-'18,'19,'23&'24;Aug-'22; Hy-'23]

Éil. 

maÅfŸ vy¡£uh‹fË‹ 
v©Â¡if

vy¡£uh‹ 
mik¥ò

Mn2+ 23 1s2, 2s2, 2p6, 3s2, 
3p6, 3d5

Cr3+ 21 1s², 2s², 2p6, 3s², 
3p6, 3d3

40. M~gh j¤Jt¤âid ÉtÇ¡f . [Govt. MQP-'18]
Éil. �  b#®k‹�bkhÊÆš�M~gh�v‹w�brhšY¡F�

f£lik¤jš�v‹gJ�bghUshF«.

 � ïašò�M‰wš�ÃiyÆš�cŸs�mQÉ‹,�

M®ã£lhšfŸ�mt‰¿‹�M‰wÈ‹�VWtÇirÆš�

Ãu¥g¥gL»‹wd.�

 � mjhtJ,�vy¡£uh‹fŸ,�mit�Ãu¥g¥gLtj‰F�

thŒ¥òŸs�M®ã£lhšfËš,�vªj�M®ã£lhš�

Fiwªj�M‰wYilanjh��mªj�M®ã£lhÈš�

KjÈš�Ãu«ò«.�

 � Fiwthd�M‰wYila�M®ã£lhš�KGikahf�

Ãu¥g¥g£l�ã‹dnu,�vy¡£uhdhdJ�mL¤j�

ca®�M‰wYila�M®ã£lhÈDŸ�EiHí«.
n 

=1 1s

2s

3s 3p

4s

3d

4d 4f

6s 6p

7s

4p

5s 5p 5d 5f

6d

7p

2pn 
=2

n 
=3

n 
=4

n 
=5

n 
=6

n 
=7

 � nkny�cŸs�gl«�M~gh�j¤Jt¤â‹�mo¥gilÆš,�
gšntW�M®ã£lhšfË‹�Ãu¥g¥gL«�tÇir�
ju¥g£LŸsJ.�

 � ï›tÇir�(n + l) Éâ¥go�mikªJŸsJ.

41. xU mQthdJ 35 vy¡£uh‹fŸ k‰W«  
45 Ãô£uh‹fis¡ bfh©LŸsJ.
i) ònuh£lh‹fË‹ v©Â¡if 
ii) jÅk¤â‹ vy¡£uh‹ mik¥ò
iii) filá vy¡£uhÅ‹ eh‹F Fth©l« 

v©fË‹ kâ¥ò M»adt‰iw f©l¿f.
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