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SECTION - A 

Topic- Carbonyl compound  

Subtopic- Test of carbonyl compound   
Level-M 

1. 
4 8 2 4 8

Hydrolysis

373 K(C H Cl ) (C H O)
A B  

B reacts with Hydroxyl amine but does not give Tollen's test. Identify A and B.   

 (1) 1, 1-Dichlorobutane and 2-Butanone 

 

(2) 2, 2- Dichlorobutane and Butan-2-one 

 (3) 2, 2- Dichlorobutane and Butanal

 

(4) 1, 1- Dichlorobutane and Butanal 

 
4 8 2 4 8

Hydrolysis

373 K(C H Cl ) (C H O)
A B  

B gkbMªksfDly ,sehu ls vfHkfØ;k djrk gS ijUrq VkWysu ijh{k.k ugha nsrk gSA A rFkk B dks igpkfu,A  

 (1) 1, 1-MkbDyksjksC;wVsu rFkk 2-C;wVsukWu 

 

(2) 2, 2- MkbDyksjksC;wVsu rFkk C;wVsu-2-vkWu 

 (3) 2, 2- MkbDyksjksC;wVsu rFkk C;wVsusy 

 

(4) 1, 1- MkbDyksjksC;wVsu rFkk C;wVsusy 

Ans. (2)  

Sol. 

 

Cl 

      C – C – C– C 

A 

OH 

      C – C – C– C 

OH 

      C – C – C– C 

O 

B 

Hydrolysis –H2O 

Cl 

 

Compound 'B' does not gives Tollen's test due to presence of kenotic group but react with 

hydroxyl amine   
 

Topic- Metallurgy 

Subtopic- General principles up to purification  
Level-E 

2. Match List-I with List-II. 

     List –I      List-II 

     (Ore)      (Element Present) 

 (a) Kernite  (i)  Tin 

 (b) Cassiterite  (ii) Boron 

 (c) Calamine  (iii) Fluorine 

 (d) Cryolite  (iv) Zinc 

 Choose the most appropriate answer from the option given below : 

  

  



 

 

lwph -I ls lwph& II dk lqesy dhft,& 

   lwph–I      lwph-II 

     (v;Ld)      (rRo) 

 (a) djukbV  (i)  fVu 

 (b) dSflVsjkbV  (ii) cksjku 

 (c) dSykekbu  (iii) ¶yqvksjhu 

 (d) Øk;ksykbV  (iv) ftUd 

 uhps fn, x;s fodYiksa esa ls lokZf/kd mfpr mÙkj pqfu,& 

 (1) (a) – (ii), (b) – (iv), (c) – (i), (d) – (iii)

   (2) (a) – (ii), (b) – (i), (c) – (iv), (d) – (iii)  

 (3) (a) – (i), (b) – (iii), (c) – (iv), (d) – (ii) 

 (4) (a) – (iii), (b) – (i), (c) – (ii), (d) – (iv)  

Ans. (2)  

Sol. Fact 

 

Topic- Aromatic compounds 

Subtopic- Electrophilic substitution reaction  
Level-M 

3. For the given reaction : 

 

 CH2CH3 

      CN 

 2Br

UV light (major product)
monobrominated

'A'  

 What is 'A' ? 

 nh xbZ vfHkfØ;k ds fy, A D;k gS\ 

 

 CH2CH3 

      CN 

 2Br

UV light ( )
'A'

e[q ; mRikn

ekus ks&ckz es hudr̀

 

 (1) 

 CH2CH3 

      Br 

      CN 

 (2) 

 CH2CH3 

      Br       CN 

(3) 

 CH2CH3 

      CN 

      Br 

 

(4) 

 CH3 
      CH 

      Br 

      CN 
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Ans. (4)  

Sol. 

 CH2–CH3 

      CN 

2Br /UV light


 

 
CH3 

      CH 

      Br 

      CN 

 

 It is bezylic substitution reaction  

 

Topic- Atomic  

Subtopic- Quantum mechanical model of atom 

Level-M 

4. The orbital having two radial as well as two angular nodes is   
 d{kd ftlesa nks f=T; rFkk nks dks.kh; uksM gSa] og gS% 

 (1) 5d  

 

(2) 4f    (3) 3p  

 

(4) 4d  

Ans. (1)  

Sol. A.N. =   

 R.N = n –  – 1 

 

Orbital
Angular 

Node

Radial 

Node

5d 2 2

4f 3 0

3p 1 1

4d 0 1  
 

Topic- GOC 

Subtopic- Electron displacement effect 

Level-M 

5. Given below are two statement : 

 Statement I :     o-Nitrophenol is steam volatile due to intramolecular hydrogen bonding   

 Statement II :   o-Nitrophenol has high melting point due to hydrogen bonding. 

In the light of the above statements, choose the most appropriate answer from the options 

given below :  

 (1) Both Statement I and Statement II are false   

 

(2) Statement I is false but Statement II is true    

 (3) Both Statement I and Statement II are true 

  (4) Statement I is true but Statement II is false  
 uhps nks dFku fn, x, gS: 

 Statement I :     o-ukbVªksQhukWy Hkki esa ok"i'khy vkarj vkf.od gkbMªkstu vkcU/ku ds dkj.k gSA 

 Statement II :   gkbMªkstu vkcU/ku ds dkj.k o-ukbVªksQhukWy dk xyukad mPp gSA 

mijksDr dFkuksa ds fy, fuEufyf[kr fodYiksa esa ls lokZf/kd mfpr mÙkj pqfu,:  

 (1) nksuksa dFku I rFkk dFku II vlR; gSaA 

 

(2) dFku I vlR; gS ijUrq dFku II lR; gSA 

 (3) nksuksa dFku I rFkk dFku II lR; gSaA

 (4) dFku I lR; gS ijUrq dFku II vlR; gSA 

Ans. (4)  

Sol. o-Nitrophenol is steam volatile due to intramolecular hydrogen H-bonding. but m-Nitrophenol 

has more melting point  due to its symmetry.   



 

 

Topic- Amine 

Subtopic- Chemical reaction of amine  
Level-M 

6. An amine on reaction with benzenesulphonyl chloride produces a compound insoluble in alkaline 

solution. This amine can be prepared by ammonolysis of ethyl chloride. The correct structure of 

amine is : 

 ,d ,sehu ls csUthulYQksfuy DyksjkbM vfHkfØ;k djds ,d ;kSfxd mRiUu djrk gS tks {kkjh; foy;u esa vfoys; gSA bl 

,sehu dks ,fFky DyksjkbM ds ,sehuks vi?kVu ls Hkh rS;kj dj ldrs gSA ,sehu dh lgh lajpuk gS%  

 (1) 3 2 2 2 3

H
CH CH CH N–CH CH   

 

(2) CH3CH2CH2NHCH3    

 (3) 

       NH–CH2CH2CH3 

  (4) CH3CH2NH2  

Ans. (1)  

Sol.  

 

      Soluble in alkalines 

O 

C6H5SO2Cl 
R–NH2 

1°–amine 

R–NH – S – C6H5 

O 

      ( In soluble in alkalines) 

O 

C6H5SO2Cl 
R–NH – R 

2°–amine 

R– N – S – C6H5 

O 

R 

 

 

According to the question the amine should be 2°-amine, in which one of the alkyl group should 

be ethyl, because it can be formed by ammonolysis of ethyl chloride  

 

  



 

 

26th Feb. 2021 | Shift 1 

Topic- Alkynes 

Subtopic- Chemical reaction of alkyne   
Level-M 

7. For the given reaction : 

  

      CH     CHBr 

     CH3  
21. NaNH

2. Red hot iron tube, 873 K
(major product)

(A)

   
 

 What is 'A' 

(1) 
      CH = CH– NH2 

     CH3  
  

 

(2) 
 

  

(3) 

 

      CH3      H3C 

      CH3 

  (4) CH3CH2CH2NH2  

 

 nh x;h vfHkfØ;k ds fy, 'A' D;k gS\ 

  

      CH     CHBr 

     CH3  
21. NaNH

2. Red hot iron tube, 873 K
( )

(A)
eq[; mRikn    

 

 (1) 
      CH = CH– NH2 

     CH3  
  

 

(2) 
 

  

(3) 

 

      CH3      H3C 

      CH3 

  (4) CH3CH2CH2NH2 

Ans. (3)  
 
 

Sol. 

 

CH3 – CH = CH 

      Br 
CH3 

CH3 CH3 

(mesitylene) 

NaNH2 
CH3 – CH    CH 

red hot Fe-tube 

 

  



 

 

 

Topic-Environmental Chemistry  

Subtopic-Heavy water  
Level-M 

8. Statement about heavy water are given below 

 A.   Heavy water is used in exchange reactions for the study of reaction mechanisms 

 B.   Heavy water is prepared by exhaustive electrolysis of water 

 C.   Heavy water has higher boiling point than ordinary water 

 D.   Viscosity of H2O is greater than D2O  

 (1) A and B only    (2) A and D only  

 (3) A, B and C only    (4) A and C only  

 uhps Hkkjh ty ls lEcfU/kr dFku fn, x;s gS% 

 A.   Hkkjh ty dk mi;ksx fofue; vfHkfØ;kvksa }kjk vfHkfØ;kvksa dh fØ;k fof/kvksa dk v/;;u djus ds fy, fd;k tkrk gS 

 B.   ty ds lok±xh.k oS/kqr vi?kVu ls Hkkjh ty rS;kj fd;k tkrk gSA 

 C.   lk/kkj.k ty dh vis{kk Hkkjh ty dk   DoFkukad vf/kd gS 

 D.   D2O dh vis{kk H2O dh ';kurk vf/kd gS  

 (1) dsoy A vkSj B    (2) dsoy A vkSj D  

 (3) dsoy A, B vkSj C    (4) dsoy A vkSj C  

Ans. (3)  

Sol. Fact 

 

Topic- Practical organic chemistry (POC) 

Subtopic- Separation of binary mixture  
Level-M 

9. Which of the following is 'a' FALSE statement ?  

 (1) Carius tube used in the estimation of sulphur in an organic compound 

  (2) Kjedahl's method is used for the estimation of nitrogen in an organic compound  

(3) Phosphoric acid produced on oxidation of phosphorus present in an organic compound is 

precipitated as Mg2P2O7 by adding magnesia mixture 

 

(4) Carius method is used for the estimation of nitrogen in an organic compound   

 fuEufyf[kr esa ls dkSulk dFku vlR; gS ?  

 (1) ,d dkcZfud ;kSfxd esa lYQj dk vkdyu djus ds fy, dSfjvl uyh dk mi;ksx djrs gSaA 

  (2) dSYMkWy fof/k dk mi;ksx dkcZfud ;kSfxdksa esa ukbVªkstu vkdyu ds fy, djrs gSA 

(3) dkcZfud ;kSfxd esa mifLFkr QkWLQksjl ds vkWDlhdj.k ls mRiUu QkWLQksfjd vEy dks esXusfl;k feJ.k feykdj 

Mg2P2O7 ds :i esa vo{ksfir djrs gSA 

 

(4) ukbVªkstu dk dkcZfud ;kSfxd esa vkdyu ds fy, dSfjvl fof/k dk mi;ksx djrs gSA 

Ans. (4)  

Sol. Fact 
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Topic- Anilin 

Subtopic- Test of anilin 

Level-M 

10. Given below are two statements :  

 Statement I :     A mixture of chloroform and aniline can be separated by simple distillation    

Statement II :   When separating aniline from a mixture of aniline and water by steam 

distillation aniline boils below its boiling point  

In the light of the above statements, choose the most appropriate answer from the options 

given below  

 (1) Statement I is true, statement II is false 

 

(2) Both Statement I and Statement II are true 

 (3) Both Statement I and Statement II are false 

 

(4) Statement I is false, Statement II is true 

 uhps nks dFku fn, x, gS : 

 dFku I :     DyksjksQkeZ rFkk ,sfuyhu ds feJ.k dks lk/kkj.k vklou ls i`Fkd dj ldrs gSaA  

dFku II :   ,sfuyhu rFkk ty ds feJ.k ls ,sfuyhu dks ok"i vklou ls tc ìFkd djrs gSa rks ,sfuyhu vius DoFkukad ls 

uhps ds rki ij mcyus yxrh gSA 

mijksDr dFkuksa ds fy, fuEufyf[kr fodYiksa esa ls lokZf/kd mfpr mÙkj pqfu,% 

 (1) dFku I lR; gSa ijUrq dFku II vlR; gSA 

 

(2) nksuksa dFku I rFkk dFku II lR; gSa 

 (3) nksuksa dFku I rFkk dFku II vlR; gSa 

 

(4) dFku I vlR; gSa ijUrq dFku II lR; gSA 

Ans. (2)  

 

Sol. A  suitable method for separating a mixture of aniline and chloro form would be steam 

distillation. Steam distillation is the process used to separate aromatic compound from a 

mixture because of their temperature sensitivity. Therefore, steam distillation is an ideal 

method for their separation  

Topic- Biomolecules 

Subtopic- Vitamins  
Level-M 

11. Which of the following vitamin is helpful in delaying the blood clotting ?   

 (1) Vitamin B 

 

(2) Vitamin C   (3) Vitamin K  (4) Vitamin E  

 fuEufyf[kr esa ls dkSulk foVkfeu jDr ds FkDdk teus esa foyEc djus esa lgk;d gksrk gS\ 

 (1) foVkfeu B 

 

(2) foVkfeu C   (3) foVkfeu K  (4) foVkfeu E 

Ans. (3)  

Sol. Vitamin K is used by the body to help blood clot. 



 

 

Topic-Environment  

Subtopic-Ozone  
Level-M 

12. The presence of ozone in troposphere :  

 (1) generates photochemical smog  (2) Protects us from the UV radiation  

 (3) Protects us from the X-ray radiation (4) Protects us from greenhouse effect  

 {kksHkeaMy esa vkstksu dh mifLFkfr:  

 (1) izdk'k jklk;fud /kwe dksgjk mRiUu djrh gSA (2) gekjh UV fofdj.kksa ls lqj{kk djrh gS 

 (3) gekjh X-fdj.k fofdj.kksa ls lqj{kk djrh gSA (4) gekjh gfjr xg̀ izHkko ls lqj{kk djrh gSA 

Ans. (2)  

Sol. The presence of ozone in troposphere protect earth from ultra violet rays  

 

 

Topic-Redox   

Subtopic- Law of equivalence  
Level-M 

13. On treating a compound with warm dil. H2SO4, gas X is evolved which turns K2Cr2O7 paper 

acidified with dil. H2SO4 to a green compound Y. X and Y respectively are :  

 ,d ;kSfxd dks xje ruq H2SO4, ds lkFk izfØ;k djus ij ,d xSl X fudyrh gS tks ruq H2SO4 ls vEyhd`r K2Cr2O7 

isij dks ,d gjs jax ds ;kSfxd Y esa cny nsrh gSA X rFkk Y Øe'k gSa: 

 (1) X = SO2, Y = Cr2(SO4)3   

  

(2) X = SO2, Y = Cr2O3   

 (3) X = SO3, Y = Cr2O3   

 

(4) X = SO3, Y = Cr2(SO4)3  

Ans. (1)  

Sol. 2 2 2 7 2 4 2 4 3 2 4 2
(X) (Y)

SO K Cr O H SO Cr (SO ) K SO H O    

 

 

Topic- P-block  

Subtopic- Nitrogen family & compounds of nitrogen & Phosphorous  
Level-M 

14. Find A, B and C in the following reaction :  

 NH3 + A + CO2  (NH4)2CO3  

 (NH4)2CO3 + H2O + B  NH4HCO3 

 NH4HCO3 + NaCl  NH4Cl + C 

 (1) A – H2O ; B – CO2 ; C – NaHCO3  

 

(2) A – H2O ; B – O2 ; C – Na2CO3   

(3) A – O2 ; B – CO2 ; C – Na2CO3 

  

(4) A – H2O ; B – O2 ; C – NaHCO3  

 fuEu vfHkfØ;kvksa esa A, B rFkk C dks igpkfu, & 

 NH3 + A + CO2  (NH4)2CO3  

 (NH4)2CO3 + H2O + B  NH4HCO3 

 NH4HCO3 + NaCl  NH4Cl + C 

 (1) A – H2O ; B – CO2 ; C – NaHCO3  

 

(2) A – H2O ; B – O2 ; C – Na2CO3   

(3) A – O2 ; B – CO2 ; C – Na2CO3 

  

(4) A – H2O ; B – O2 ; C – NaHCO3 
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Ans. (1)  

Sol. (1) NH3 + 2

(A)

H O  + CO2  (NH4)2CO3  

 (2) (NH4)2CO3 + H2O + 2

( )B

CO   NH4HCO3 

 (3) NH4HCO3 + NaCl  NH4Cl + 3

( )C

NaHCO  

Topic- Chemical bonding 

Subtopic- Dipole moment 

Level-E 

15. Given below are two statements : one is labelled as Assertion A and the other is labelled as 

Reason R.  

 Assertion A : Dipole-dipole interactions are the only non-covalent interactions, resulting in 

hydrogen bond formation  

 Reason R : Fluorine is the most electronegative element and hydrogen bonds in HF are 

symmetrical  

 In the light of the above statements, choose the most appropriate answer from the options 

given below :  

 (1) A is false but R is true 

 

(2) Both A and R are true and R is the correct explanation of A    

 (3) A is true but R is false 

 

(4) Both A and R are true and R is not the correct explanation of A  

 uhps nks dFku fn, x, gSaA vfHkdFku A vkSj dkj.k RA  

 vfHkdFku A : vU;ksU; f}/kqzo&f}/kzqo fØ;k;sa gh dsoy os v&lgla;ksth vU;ksU; fØ;k;sa gSa ftuds ifj.kke Lo:i gkbMªkstu 

vkcU/k fojfpr gksrk gSA  

 dkj.k R : ¶yqvksjhu lokZf/kd fo/kqr&_.kkRed rRo gS vkSj HF esa gkbMªkstu vkcU/k lefer gSA 

 mijksDr dFkuksa ds lanHkZ esa uhps fn, x;s fodYiksa esa ls lgh mÙkj pqfu,A 

  (1) A vlR; gS ijUrq R lR; gSA 

 

(2) A rFkk R nksauks lR; gS vkSj R lgh O;k[;k gS A dhA 

 (3) A lR; gS ijUrq R vlR; gSA 

 

(4) A rFkk R nksauks lR; gS vkSj R lgh O;k[;k ugha gS A dhA 

Ans. (3)  

Sol. Fact 

 

Topic- Perodic Properties 

Subtopic-ionization energy 

Level-Easy 

16. Match List-I with List-II. 

     List –I       List-II 

     Electronic   iH in kJ mol–1  

    configuration  

    of elements         

 (a) 1s22s2  (i)  801 

 (b) 1s22s22p4  (ii) 899 

 (c) 1s22s22p3  (iii) 1314 

 (d) 1s22s22p1  (iv) 1402 

 (1) (a) – (ii), (b) – (iii), (c) – (iv), (d) – (i)

   (2) (a) – (iv), (b) – (i), (c) – (ii), (d) – (iii)  

 (3) (a) – (i), (b) – (iv), (c) – (iii), (d) – (ii)

   (4) (a) – (i), (b) – (iii), (c) – (iv), (d) – (ii) 



 

 

 lwph -I ls lwph-II dk lqesy dhft,%& 

     lwph–I        lwph-II 

    rRoksa dk bysDVªkWfud foU;kl iH in kJ mol–1  

 (a) 1s22s2  (i)  801 

 (b) 1s22s22p4  (ii) 899 

 (c) 1s22s22p3  (iii) 1314 

 (d) 1s22s22p1  (iv) 1402 
 uhps fn, x;s fodYiksa esa ls lokZf/kd mfpr mÙkj pqfu,% 

 (1) (a) – (ii), (b) – (iii), (c) – (iv), (d) – (i)

   (2) (a) – (iv), (b) – (i), (c) – (ii), (d) – (iii)  

 (3) (a) – (i), (b) – (iv), (c) – (iii), (d) – (ii)

   (4) (a) – (i), (b) – (iii), (c) – (iv), (d) – (ii) 

Ans. (1)  

Sol. Order of I.E. in second period  

 
1 2 2 4 3

Li B Be C O N F Ne

2p 2s 2p 2p 2p

      
 

 

Topic- d & f block 

Subtopic-General propirlies 
Level- E 

17. Which one of the following lanthanoids does not form MO2 ?  

 [M is lanthanoid metal] 

 fuEufyf[kr ySUFksuk;Mksa esa ls dkSulk MO2 ugha cukrk gS\ 

 [M ySUFkSukbM /kkrq gS] 

 (1) Nd  

 

(2) Yb   (3) Dy  

 

(4) Pr  

Ans. (2)  

Sol. Fact 

 

Topic- Aromatic compounds  

Subtopic- Electrophilic substitution reaction 

Level-M 

18. Identify the major products A and B respectively in the following reaction of phenol :  

 

 

      OH 

(i) CHCl3, NaOH 

(ii) H3O
+ 

Br2 in CS2 

273K 

B A 

 

 (1) 
 

      OH 

      CHO 

      OH 

Br 

and   

 

(2) 

 

      OH 

      Br 

and  

      OH 

      CHO 
  

 (3) 

 

      OH 

      Br 

      OH 

CHO 

and 
  

(4) 

 

      OH 

      Br 

      OH 

CHO 

and    
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 QhukWy dh fuEufyf[kr vfHkfØ;kvksa esa eq[; mRikn Øe'k% A rFkk B dks igpkfu,% 

 

 

      OH 

(i) CHCl3, NaOH 

(ii) H3O
+ 

Br2 in CS2 

273K 

B A 

 

 (1) 
 

      OH 

      CHO 

      OH 

Br 

rFkk 

  

(2) 

 

      OH 

      Br 

rFkk 

 

      OH 

      CHO 
  

 (3) 

 

      OH 

      Br 

      OH 

CHO 

rFkk 

   

(4) 

 

      OH 

      Br 

      OH 

CHO 

rFkk 

 

   

Ans. (1)  

Sol. 

 

      OH 

      CH=0 

      OH 

(major) 

+ 

     CH=0 

 

 

      OH 

CHCl3 / NaOH 

 H2O 

Br2 in CS2 

273K 

   

 

      OH 

      Br 

      OH 

(major) 

+ 

     Br 

 
Topic- Polymers   

Subtopic-Types of Polymers  
Level-M 

19. The structure of Neoprene is:  
 fuvksizhu dh lajpuk gS% 

 (1) 
 
—CH2 —CH — 

n 

CN 

  

  

(2)  
—CH2 —C     CH — CH2 — 

n 

Cl 

    

(3) 

 

      NHCH2—       —HN 

      NH 

     N      N 

     
N 

  (4) 
 
—CH2CH    CH — CH2 — CH2 — CH — 

n 

CN 

  

Ans. (2)  

Sol.  
—CH2 —C     CH — CH2 — 

n 

Cl 

 
 neoprene

 

 



 

 

Topic-P-block  

Subtopic- Nitrogen family & compounds of nitrogen & Phosphorous  
Level-M 

20. Compound A used as a strong oxidizing agent is amphoteric in nature. It is the part of lead 

storage batteries. Compound A is :  

 ;kSfxd A ,d izcy vkWDlhdj.k deZd dh rjg mi;ksx gksrk gS vkSj ;g mHk;/kehZ izd`fr dk gSA ;g ysM lapk;d cSVjh dk 

Hkkx gSA ;kSfxd A gS% 

 (1) Pb3O4  (2) PbO2  (3) PbSO4  (4) PbO  

Ans. (2)  

Sol. lead storage batteries PbO2 is used. In this O.S. of Pb is +4 so it is always reduced and behaves 

as oxidizing agent  

 

SECTION - B 
 

Topic- Liquid solution  

Subtopic- Henry’s law   
Level-T 

1. 224 mL of SO2(g) at 298 K and 1 atm is passed through 100 mL of 0.1 M NaOH solution. The 

non-volatile solute produced is dissolved in 36 g of water. The lowering of vapour pressure of 

solution (assuming the solution is dilute) (
2

*
(H O)P  = 24 mm of Hg) is x × 10–2 mm of Hg, the value 

of x is _____ . (Integer answer) 

 SO2(g) ds 224 mL dks 298 K vkSj 1 atm ij 0.1 M NaOH foy;u ds 100 mL esa izokfgr fd;k x;kA mRiUu 

vok"i'khy foys; dks 36 g ty esa ?ksky fy;kA foy;u ds ok"i nkc dk voueu (foy;u dks ruq ekudj) x × 10–2 

mm Hg, gSA x dk eku gS _____A) (iw.kk±d mÙkj) (
2

*
(H O)P  = 24 mm of Hg) 

Ans. (0.18)  

Sol. The balanced equation is  

 SO2 + 2NaOH  Na2SO3 + H2O 

 moles of NaOH = molarity × volume (in litre) 

   = 0.1 × 0.1 

   = 0.01 moles 

 Here NaOH is limiting Reagent  

 2 mole NaOH  1 mole Na2SO3  

 0.01 mole NaOH  
1

2
 × 0.01 mole Na2SO3  

 Moles of Na2SO3  0.005 mole 

 Na2SO3  2Na+ + 2–
3SO  

 i = 3 

 Moles of H2O = 
36

18
 = 2 moles 

 Accoding to RLVP -  

 
o
A A

Bo
A

P –P
iX

P
  

 
o
A A A

o
A BA

P –P in

in nP



 

(inA  0)  
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 nB << nA  
 

A B A{n n n } 

 
o
A A B

o
AA

P –P n
i

nP
    

 A2H–P 0.005
3

2H 2
   

   2H – PA = 0.18 

 Lowering in pressure = 0.18 mm of Hg   

 lowering in pressure = 18 × 10–12 mm of Hg 

 x 18  

 

Topic- Electrochemistry  

Subtopic-Electrolysis  
Level-E 

2. Consider the following reaction  

 
–
4MnO  + 8H+ + 5e–  Mn+2 + 4H2O, E° = 1.51 V. 

 The quantity of electricity required in Faraday to reduce five moles of 
–
4MnO  is____. (Integer 

answer) 
 fuEufyf[kr vfHkfØ;k ij fopkj dhft,&  

 
–
4MnO  + 8H+ + 5e–  Mn+2 + 4H2O, E° = 1.51 V. 

 
–
4MnO  ds 5 eksyksa dk vip;u djus ds fy, vko';d fo|qr dh ek=k QSjkMs esa ____ gSA (iw.kk±d mÙkj) 

Ans. (25)  

Sol. 
–
4MnO  + 8H+ + 5e–  Mn+2 + 4H2O 

 1 mole of 
–
4MnO
 
require 5 faraday charge  

5 moles of 
–
4MnO
 
will require 25 faraday charge.    

 

Topic- Surface chemistry  

Subtopic-Adsorption  
Level-M 

3. 3.12 g of oxygen is adsorbed on 1.2 g of platinum metal. The value of oxygen adsorbed per 

gram of the adsorbent at 1 atm and 300 K in L is _______.  

 [R = 0.0821 L atm K–1 mol–1] 

 1.2 g IySfVue /kkrq] 3.12 g vkWDlhtu dks vf/k'kksf"kr dj ysrk gSA izfr xzke vf/k'kks"kd ij vf/k'kksf"kr vkWDlhtu dk 

vk;ru] 1 atm rFkk 300 K ij] L esa gS  _______ A 

 [R = 0.0821 L atm K–1 mol–1] 

Ans. (2)  

Sol. Moles of O2 = 
3.12

32
 = 0.0975 

 volume of O2 = 
nRT

p
 = 

0.0975 0.082 300

1

 
 

   = 2.3985L  2.4 L 

 volume of O2 absorbed per gm of pt = 
2.4

1.2
 = 2 

 



 

 

Topic- Mole concept  

Subtopic- Basic 

Level-E 

4. The number of significant figures in 50000.020 × 10–3 is _______. 

 50000.020 × 10–3 esa lkFkZd vadksa dh la[;k gS _______A 

Ans. (7)  

Sol. 50000.020 × 10–3 

 Number of significant figure = 7 

 

Topic- Coordination chemistry  

Subtopic- Introduction   
Level-M 

5. Number of bridging CO ligands in [Mn2(CO)10] is _____.  

 [Mn2(CO)10] esa lsrqca/k CO fyxUMksa (ligands) dh la[;k _____ gSA 

Ans. (0)  

Sol. Fact 

 

Topic- Thermodynamics 

Subtopic- Third Law of thermodynamics  
Level-M 

6. For a chemical reaction A + B  C + D 

 (rH = 80 kJ mol–1) the entropy change rS depends on the temperature T (in K) as  

 rS = 2T (J K–1 mol–1). 

 Minimum temperature at which it will become spontaneous is ________K. (Integer) 

 ,d jklk;fud vfHkfØ;k A + B  C + D (rH = 80 kJ mol–1) ds fy, ,UVªkWih ifjorZu rS rki T (K esa), 

rS = 2T (J K–1 mol–1) ij fuHkZj djrh gSA U;wure rki ftl ij vfHkfØ;k Lor% izsfjr gks tk,xh og gS 

________KA ¼iw.kkZd½ 

Ans. (200)  

Sol. G° = H° – TS°  

 To make the process spontaneous  

 G° < 0 

 H° – TS° < 0 

 T > 
H

S

 

 
 

 T > 
80000

2T
 

 2T2 > 80000  

 T2 > 40000 

 T > 200 

 The minimum temperature to make it spontaneous is 200 K. 
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Topic- Thermodynamics  

Subtopic- H  
Level- E 

7. An exothermic reaction X  Y has an activation energy 30 kJ mol–1. If energy change E during 

the reaction is –20 kJ, then the activation energy for the reverse reaction in kJ is ______. 

(Integer answer). 

 ,d Å"ek{ksih vfHkfØ;k X  Y ds fy, lfØ;.k ÅtkZ 30 kJ mol–1 gSA vfHkfØ;k esa ;fn ÅtkZ ifjorZu E, –20 kJ gS 

rks foijhr vfHkfØ;k ds fy, lfØ;.k ÅtkZ kJ esa gS __________A ¼iw.kkZd mÙkj½ 

Ans. (50) s 

Sol. H = Ea, f – Ea, b  

 – 20 = 30 – Ea, b  

 Ea, b = 50 kJ/mole  
 

Topic- Gaseous State  

Subtopic- Real gas Introduction  
Level-M 

8. A certain gas obeys P(Vm – b) = RT. The value of 
T

Z

P

 
 
 

 is 
xb

RT
. The value of x is ______.  

 ,d fuf'pr xSl P(Vm – b) = RT dk vuqlj.k djrh gSA 

T

Z

P

 
 
 

 dk eku 
xb

RT
 gSA x dk eku gS ______A 

 ¼iw.kkZd mÙkj½ (Z: laihM~;rk xq.kd½ 

Ans. (1)  

Sol. P(v – b) = RT 

 PV – Pb = RT 

 
PV Pb

– 1
RT RT

  

 Z = 1 + 
PV

RT
 

 
dz

dp
 = 0 + 

b

RT
 

   
b

RT
 = 

xb

RT
 

 x = 1 

  

Topic- Chemical Equilibrium 

Subtopic- Introduction  
Level-T 

9. A homogeneous ideal gaseous reaction AB2(g)  A(g) + 2B(g) is carried out in a 25 litre flask at 

27°C. The initial amount of AB2 was 1 mole and the equilibrium pressure was 1.9 atm.  

The value of Kp is x × 10–2. The value of x is ______. (Integer answer) 

[R = 0.08206 dm3 atm K–1 mol–1]    

 ,d lekaxh vkn'kZ xSlh; vfHkfØ;k AB2(g)  A(g) + 2B(g) 27°C ij ,d 25 yhVj ds ¶yLd esa dh x;h gSA AB2 dk 

izkjafHkd eku 1 eksy FkkA lkE; nkc 1.9 atm FkkA Kp dk eku x × 10–2 gSA x dk eku gS _____A ¼iw.kkZd mÙkj½ 

[R = 0.08206 dm3 atm K–1 mol–1]    



 

 

Ans. (74)  

Sol.  AB2(g)  A(g) + 2B(g)  

initial  1–x  x 2x 

at eq. 
1

1 2x
  

1

1.9
 

 By ratio of pressure & mole 

 
1 0.985

1 2x 1.9
 

 1.9 = 0.985 + 1.9 x 

 0.915 = 1.9 x 

 
0.915

x
1.9  

;  

22
total

p
total

P4x .x
K

(1 x) n
 

 

234x RT

1 x V
 

 On substituting the values  

 Kp = 74 × 10–2   

   

Topic- Redox 

Subtopic-Oxidation number  
Level-E 

10. Dichromate ion is treated with base, the oxidation number of Cr in the product formed is :  

 MkbØksesV vk;u dks {kkj ls vfHkfØ;k djus ij mRiUu mRikn esa Cr dh vkWDlhdj.k la[;k gS __________A 

Ans. (6)  

Sol. 2– – 2–
2 7 4 2Cr O 2OH 2CrO H O  

2–
72CrO  

x + (–2 × 4) = –2 

x = 6  
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