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 (ii) ¯ Ö Ï¿ ®Ö -ÃÖÓÜµÖ Ö  1 ÃÖê 5 ŸÖ Û ú †× ŸÖ »Ö‘ Öã-ˆ ¢Ö ¸üß µÖ  ¯ ÖÏ¿ ®Ö  Æ ïü … ¯ ÖÏŸµÖ êÛ ú ¯ ÖÏ¿ ®Ö  Ûêú × »Ö ‹  1 †ÓÛ ú Æîü …  
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• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 11 Æïü …  

• ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¤üÖ×Æü®Öê ÆüÖ£Ö Ûúß †Öȩ̂ ü ×¤ü‹ ÝÖ‹ ÛúÖê›ü ®Ö´²Ö¸ü ÛúÖê ”ûÖ¡Ö ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü ¯Ö¸ü ×»ÖÜÖë …  

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 26 ¯ÖÏ¿®Ö Æïü …  

• Ûéú¯ÖµÖÖ ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ×»ÖÜÖ®ÖÖ ¿Öãºþ Ûú¸ü®Öê ÃÖê ¯ÖÆü»Öê, ¯ÖÏ¿®Ö ÛúÖ ÛÎú´ÖÖÓÛú †¾Ö¿µÖ ×»ÖÜÖë …  

• ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌü®Öê Ûêú ×»Ö‹ 15 ×´Ö®Ö™ü ÛúÖ ÃÖ´ÖµÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖ ×¾ÖŸÖ¸üÞÖ ¯Öæ¾ÖÖÔÆËü®Ö ´Öë 10.15 ²Ö•Öê 
×ÛúµÖÖ •ÖÖµÖêÝÖÖ … 10.15 ²Ö•Öê ÃÖê 10.30 ²Ö•Öê ŸÖÛú ”ûÖ¡Ö Ûêú¾Ö»Ö ¯ÖÏ¿®Ö-¯Ö¡Ö ¯ÖœÌëüÝÖê †Öî̧ ü ‡ÃÖ †¾Ö×¬Ö Ûêú ¤üÖî̧ üÖ®Ö ¾Öê ˆ¢Ö¸ü-
¯Öã×ÃŸÖÛúÖ ¯Ö¸ü ÛúÖê‡Ô ˆ¢Ö¸ü ®ÖÆüà ×»ÖÜÖëÝÖê …  
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title page of the answer-book by the candidate. 

• Please check that this question paper contains 26 questions. 
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question paper and will not write any answer on the answer-book during this period. 
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¯Ö¸ü †¾Ö¿µÖ ×»ÖÜÖë … 
Candidates must write the Code on 

the title page of the answer-book. 
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 (vi) ¯ Ö Ï¿ ®Ö -ÃÖÓÜµÖ Ö  24 ÃÖê 26 ŸÖ Û ú ¤üß‘ ÖÔ-ˆ ¢Ö ¸üß µÖ  ¯Ö Ï¿ ®Ö  Æ ïü … ¯Ö ÏŸµÖêÛ ú ¯ ÖÏ¿ ®Ö  Ûêú × »Ö ‹ 5 †ÓÛ ú Æïü …  

 (vii) µÖ×¤ü †Ö¾Ö ¿ µÖ Û úŸÖÖ  Æ üÖ ê, ŸÖ Öê »Ö Ö òÝÖ  ™êü²Ö »Ö Ö ë Û úÖ ¯ ÖÏµÖ Ö êÝÖ  Û ú ȩ̈ü … Ûîú»Ö Û ãú»Ö ê™ü¸üÖ ë Ûêú ˆ ¯ Ö µÖ ÖêÝÖ  Û úß †®Öã́ Ö × ŸÖ  ®ÖÆüà Æ îü …  
General Instructions : 

 (i) All questions are compulsory.  

 (ii) Questions Number 1 to 5 are very short answer questions and carry 1 mark each.  

 (iii) Questions Number 6 to 10 are short answer questions and carry 2 marks each.  

 (iv) Questions number 11 to 22 are also short answer questions and carry 3 marks 

each.  

 (v) Question number 23 is a value based question and carry 4 marks.  

 (vi) Question Number 24 to 26 are long answer questions and carry 5 marks each. 

 (vii) Use log tables, if necessary. Use of calculators is not allowed.  

 
1.  ÃÖÖÓ¦ü HNO3 Ûêú ÃÖÖ£Ö ÛúÖò̄ Ö¸ü ÜÖ¸üÖ¤ü®Ö ÛúÖê ÝÖ´ÖÔ Ûú¸ü®Öê ¯Ö¸ü ³Öæ̧ êü ¸ÓüÝÖ Ûúß ÝÖîÃÖ ×®ÖÛú»ÖŸÖß Æîü •ÖÖê šÓü›üÖ ÆüÖê®Öê ¯Ö¸ü 

×«ü†ÖÞÖ×¾ÖÛú ÆüÖê •ÖÖŸÖß Æîü … ÝÖîÃÖ Ûúß ¯ÖÆü“ÖÖ®Ö Ûúß×•Ö‹ …  

 On heating Cu turnings with conc. HNO3, a brown coloured gas is evolved which on 

cooling dimerises. Identify the gas. 

 

2.  ×¤üµÖê ÝÖµÖê µÖÖî×ÝÖÛú ÛúÖ †Ö‡Ô.µÖæ.¯Öß.‹.ÃÖß. ®ÖÖ´Ö ×»Ö×ÜÖ‹ … 

  CH3 – CH2 – CH2 – C
||
O

 –   

 Write the IUPAC name of the given compound. 

  CH3 – CH2 – CH2 – C
||
O

 –   

 

3. ÛúÖê»ÖÖò‡›üß ÃÖÖò»Ö Ûúß ×Ã£Ö¸üŸÖÖ ÛúÖ ´ÖãÜµÖ ÛúÖ¸üÞÖ ×»Ö×ÜÖ‹ …  

 Write the main reason for the stability of colloidal sols. 

 

4. ¯ÖÏÖ“Öß®Ö Ã´ÖÖ¸üÛúÖë Ûêú ¿Öß¿Öê ¬ÖãÑ¬Ö»Öê ÆüÖê •ÖÖŸÖê Æïü … ŒµÖÖë ?  

 Glass from ancient monuments appears milky. Why ? 
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5.  ×®Ö´®Ö ´Öë ÃÖê ÛúÖî®Ö †×³Ö×ÛÎúµÖÖ SN1 ¾ÖÖ»Öß Æîü ?  

 (i) 

C H52

H

CH3
X

→
Y

C H52

Y
CH3

H  

 

 (ii) 

C H52

H

CH3
X

→
Y

C H52

H

CH3
Y

 

 Which of the following reactions is SN1 type ? 

 (i) 

C H52

H

CH3
X

→
Y

C H52

Y
CH3

H  

 

 (ii) 

C H52

H

CH3
X

→
Y

C H52

H

CH3
Y

 

 

6.  †ÖÞÖ×¾ÖÛú ÃÖæ¡Ö C4H8O ¾ÖÖ»ÖÖ ‹Ûú †ÖÝÖì×®ÖÛú µÖÖî×ÝÖÛú ‘X’ 2, 4-DNP †×³ÖÛúÖ¸üÛú Ûêú ÃÖÖ£Ö ®ÖÖ Ó̧üÝÖßü-»ÖÖ»Ö Ó̧üÝÖ 

ÛúÖ †¾ÖõÖê̄ Ö ¤êüŸÖÖ Æîü … µÖÆü ™üÖ»Öê®Ö †×³ÖÛúÖ¸üÛú ÛúÖê †¯Ö“Ö×µÖŸÖ ®ÖÆüà Ûú¸üŸÖÖ »Öê×Ûú®Ö NaOI Ûêú ÃÖÖ£Ö ÝÖ´ÖÔ Ûú¸ü®Öê ¯Ö¸ü 

†ÖµÖÖê›üÖê±úÖ´ÖÔ ÛúÖ ¯Öß»ÖÖ †¾ÖõÖê̄ Ö ¤êüŸÖÖ Æîü … µÖÖî×ÝÖÛú X, LiAlH4 Ûêú ÃÖÖ£Ö †¯Ö“ÖµÖ®Ö ¯Ö¸ü µÖÖî×ÝÖÛú ‘Y’ ¤êüŸÖÖ Æîü •ÖÖê 

ÃÖÖÓ¦ü H2SO4 Ûêú ÃÖÖ£Ö ×®Ö•ÖÔ»ÖßÛú¸üÞÖ Ûú¸ü®Öê ¯Ö¸ü ²µÖæ™ü-2-‡Ô®Ö ²Ö®ÖÖŸÖÖ Æîü … µÖÖî×ÝÖÛú X †Öî̧ ü Y Ûúß ¯ÖÆü“ÖÖ®Ö Ûúß×•Ö‹ …  

 An organic compound ‘X’ having molecular formula C4H8O gives orange-red ppt. 

with 2, 4-DNP reagent. It does not reduce Tollens’ reagent but gives yellow ppt. of 

iodoform on heating with NaOI. Compound X on reduction with LiAlH4 gives 

compound ‘Y’ which undergoes dehydration reaction on heating with conc. H2SO4 to 

form But-2-ene. Identify the compounds X and Y. 

 

7.  ×®Ö´®Ö Ûúß ÃÖÓ̧ ü“Ö®ÖÖ‹Ñ ×»Ö×ÜÖ‹ :  

 (i) H2SO3 

 (ii) XeF4 

 Write the structures of the following : 

 (i) H2SO3 

 (ii) XeF4 
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8.  •Ö²Ö ‹Ûú ˆ¯ÖÃÖÆüÃÖÓµÖÖê•Ö®Ö µÖÖî×ÝÖÛú CoCl3 ⋅ 4NH3 ÛúÖê AgNO3 ÃÖê ×´Ö»ÖÖµÖÖ •ÖÖŸÖÖ Æîü, ŸÖÖê µÖÖî×ÝÖÛú Ûêú ‹Ûú ´ÖÖê»Ö 
Ûêú ¯ÖÏ×ŸÖ AgCl ÛúÖ 1 ´ÖÖê»Ö †¾ÖõÖê×¯ÖŸÖ ÆüÖêŸÖÖ Æîü … ×»Ö×ÜÖ‹ : 

 (i) ÛúÖò́ ¯»ÖêŒÃÖ ÛúÖ ÃÖÓ̧ ü“Ö®ÖÖ ÃÖæ¡Ö  

 (ii) ÛúÖò́ ¯»ÖêŒÃÖ ÛúÖ †Ö‡Ô.µÖæ.¯Öß.‹.ÃÖß. ®ÖÖ´Ö  

 When a co-ordination compound CoCl3 ⋅ 4NH3 is mixed with AgNO3, 1 mole of AgCl 

is precipitated per mole of the compound. Write 

 (i) Structural formula of the complex 

 (ii) IUPAC name of the complex 

 

9. µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ‹Ûú ¯ÖÏ£Ö´Ö ÛúÖê×™ü Ûúß †×³Ö×ÛÎúµÖÖ Ûêú 99.9% ¯ÖæÞÖÔ ÆüÖê®Öê ´Öë •ÖÖê ÃÖ´ÖµÖ »ÖÝÖŸÖÖ Æîü ¾ÖÆü †×³Ö×ÛÎúµÖÖ Ûúß 
†¬ÖÔ †ÖµÖã (t½) ÛúÖ ¤üÃÖ ÝÖã®ÖÖ ÆüÖêŸÖÖ Æîü …  

†£Ö¾ÖÖ 

 ¯ÖÏ£Ö´Ö ÛúÖê×™ü †×³Ö×ÛÎúµÖÖ Ûêú ¤ü¸ü ×Ã£Ö¸üÖÓÛú Ûêú ×»ÖµÖê ÃÖ´ÖÖÛú×»ÖŸÖ ¤ü¸ü ÃÖ´ÖßÛú¸üÞÖ ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ …   

 Show that in a first order reaction, time required for completion of 99.9% is 10 times 

that of half-life (t½) of the reaction. 

OR 

 Derive integrated rate equation for rate constant for a first order reaction. 

 

10.  Æêü®Ö¸üß ×®ÖµÖ´Ö ÛúÖ Ûú£Ö®Ö Ûúß×•Ö‹ … ‡ÃÖÛúÖ ‹Ûú †®Öã̄ ÖÏµÖÖêÝÖ ×»Ö×ÜÖ‹ … ¦ü¾ÖÖë ´Öë ÝÖîÃÖÖë Ûúß ‘Öã»Ö®Ö¿Öß»ÖŸÖÖ ¯Ö¸ü ŸÖÖ¯Ö´ÖÖ®Ö ÛúÖ 
ŒµÖÖ ¯ÖÏ³ÖÖ¾Ö ¯Ö›ÌüŸÖÖ Æîü ?  

 State Henry’s law. Write its one application. What is the effect of temperature on 

solubility of gases in liquid ? 

 

11.  ×®Ö´®Ö Ûêú ‹Ûú»ÖÛúÖë Ûêú ®ÖÖ´Ö ŸÖ£ÖÖ ˆ®ÖÛúß ÃÖÓ̧ ü“Ö®ÖÖ‹Ñ ×»Ö×ÜÖ‹ :  

 (i) ²Öæ®ÖÖ-N 

 (ii) PVC 

 (iii) ×®Ö†Öê̄ ÖÏß®Ö 

 Write the name of monomers and their structures in the following : 

 (i) Buna-N 

 (ii) PVC 

 (iii) Neoprene 

 

12.  (i) Ý»ÖæÛúÖêÃÖ Ûúß ¯ÖÖµÖ¸üÖê®ÖÖê•ÖÌ ÃÖÓ̧ ü“Ö®ÖÖ †Ö ȩ̂ü×ÜÖŸÖ Ûúß×•Ö‹ …  

 (ii) ¯ÖÏÖê™üß®Ö ´Öë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ÛúÖ Ø»ÖÛêú•Ö ÆüÖêŸÖÖ Æîü ? 

 (iii) •Ö»Ö ´Öë ‘Öã»Ö®Öê ¾ÖÖ»Öê †Öî̧ ü ¾ÖÃÖÖ ´Öë ‘Öã»Ö®Öê ¾ÖÖ»Öê ×¾Ö™üÖ×´Ö®ÖÖë Ûêú ‹Ûú-‹Ûú ˆ¤üÖÆü¸üÞÖ ¤üß×•Ö‹ …  

 (i) Draw the pyranose structure of glucose. 

 (ii) What type of linkage is present in proteins ? 

 (iii) Give one example each for water-soluble vitamins and fat-soluble vitamins. 
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13.  (a) ÛúÖò́ ¯»ÖêŒÃÖ [Fe(CO)5] Ûêú ×»ÖµÖê ÃÖÓÛú¸üÞÖ, “Öã́ ²ÖÛúßµÖ Ã¾Ö³ÖÖ¾Ö †Öî̧ ü ÛúÖò́ ¯»ÖêŒÃÖ Ûúß ×Ã¯Ö®Ö ×»Ö×ÜÖ‹ …  

  (¯Ö¸ü´ÖÖÞÖã ÛÎú´ÖÖÓÛú : Fe = 26) 

 (b) ×ÛÎúÃ™ü»Ö ±úß»›ü Ã¯»ÖßØ™üÝÖ ‰ú•ÖÖÔ ÛúÖê ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Ûúß×•Ö‹ …  

 (a) For the complex [Fe(CO)5], write the hybridization, magnetic character and spin 

of the complex. (At. number : Fe = 26) 

 (b) Define crystal field splitting energy. 

 

14.  ×®Ö´®Ö Ûúß ³Öæ×´ÖÛúÖ ×»Ö×ÜÖ‹ : 

 (i) ¯Ö×¸üÂÛú¸üÞÖ Ûúß ¾Öî®Ö †ÖÛìú»Ö ×¾Ö×¬Ö ´Öë †ÖµÖÖê›üß®Ö Ûúß  

 (ii) ‹ê»Öã×´Ö×®ÖµÖ´Ö Ûêú ×®ÖÂÛúÂÖÔÞÖ ´Öë ÛÎúÖ‡µÖÖê»ÖÖ‡™ü Ûúß  

 (iii) ×ÃÖ»¾Ö¸ü Ûêú ×®ÖÂÛúÂÖÔÞÖ ´Öë ŸÖ®Öã NaCN Ûúß  

 Write the role of 

 (i) I2 in the van Arkel method of refining. 

 (ii) Cryolite in the extraction of aluminium. 

 (iii) Dilute NaCN in the extraction of silver. 

 

15.  ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ†Öë ´Öë ¯ÖÏŸµÖêÛú Ûêú ´ÖãÜµÖ ˆŸ¯ÖÖ¤ü ×»Ö×ÜÖ‹ :  

 (i) 
PCl5

 → ? 

 
(ii)

 
 

HBr
 →  ? 

 (iii) CH3CH2Cl 
KNO2

 →  ? 

 Write the major product(s) in the following reactions : 

 (i) 
PCl5

 → ? 

 
(ii)

 
 

HBr
 →  ? 

 (iii) CH3CH2Cl 
KNO2

 →  ? 
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16.  ¯ÖÏ£Ö´Ö ÛúÖê×™ü Ûúß ‰úÂ´ÖßµÖ ×¾Ö‘Ö™ü®Ö †×³Ö×ÛÎúµÖÖ Ûêú ×»ÖµÖê ×®Ö´®Ö †ÖÑÛú›Ìêü ¯ÖÏÖ¯ŸÖ ×ÛúµÖê ÝÖ‹ :  

  C2H5Cl(g) → C2H4(g) + HCl(g) 

  ÃÖ´ÖµÖ/sec Ûãú»Ö ¤üÖ²Ö / atm 

          0       0.30 

          300       0.50 

 ¤ü¸ü ×Ã£Ö¸üÖÓÛú ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 

 (×¤üµÖÖ ÝÖµÖÖ : log 2 = 0.301, log 3 = 0.4771, log 4 = 0.6021) 
 

 For the first order thermal decomposition reaction, following data were obtained : 

  C2H5Cl(g) → C2H4(g) + HCl(g) 

  Time/sec Total pressure / atm 

   0  0.30 

   300  0.50 

 Calculate the rate constant. 

 (Given : log 2 = 0.301, log 3 = 0.4771, log 4 = 0.6021) 

 

17.  ÛúÖ¸üÞÖ ¤üß×•Ö‹ : 

 (i) ‹ê×»›üÆüÖ‡›üÖë †Öî̧ ü Ûúß™üÖê®ÖÖë Ûêú α-ÆüÖ‡›ÒüÖê•Ö®Ö ¯Ö¸ü´ÖÖÞÖã Ã¾Ö³ÖÖ¾Ö ´Öë †´»ÖßµÖ ÆüÖêŸÖê Æïü …  
 (ii) HCN Ûêú ÃÖÓÝÖãÞÖ®Ö Ûêú ¯ÖÏ×ŸÖ ‹£Öê®ÖÖò»Ö Ûúß †¯ÖêõÖÖ ¯ÖÏÖê̄ Öî®ÖÖê®Ö Ûú´Ö ×ÛÎúµÖÖ¿Öß»Ö Æîü …  
 (iii) ²Öê®•ÖÌÖê‡Ûú †´»Ö ±Ïúß›êü»Ö-ÛÎúÖ°™ËüÃÖü †×³Ö×ÛÎúµÖÖ ®ÖÆüà ¤êüŸÖÖ Æîü …  
    †£Ö¾ÖÖ 
 †Ö¯Ö ÛîúÃÖê ºþ¯ÖÖÓŸÖ×¸üŸÖ Ûú¸ëüÝÖê ?  
 (i) ™üÖò»Öæ‡Ô®Ö ÛúÖê ²Öê®•Öî×»›üÆüÖ‡›ü ´Öë  
 (ii) ‹£Öî®ÖÖê‡Ûú †´»Ö ÛúÖê 2-Œ»ÖÖȩ̂ üÖê‹£Öî®ÖÖê‡Ûú †´»Ö ´Öë  
 (iii) ‹êÃÖß™üÖê®Ö ÛúÖê ¯ÖÏÖê̄ Öê®Ö ´Öë  
 Give reasons : 

 (i) The α-hydrogen atoms of aldehydes and ketones are acidic in nature. 

 (ii) Propanone is less reactive than ethanol toward addition of HCN. 

 (iii) Benzoic acid does not give Friedal-Crafts reaction. 

    OR  

 How can you convert ? 

 (i) Toluene to Benzaldehyde  

 (ii) Ethanoic acid to 2-chloroethanoic acid  

 (iii) Acetone to Propane  

 

18.  ‹Ûú ŸÖ¢¾Ö f.c.c. •ÖÖ»ÖÛú ´Öë 400 pm ÛúÖê×ÂšüÛúÖ ÛúÖȩ̂ ü Ûêú ÃÖÖ£Ö ×ÛÎúÃ™ü×»ÖŸÖ ÆüÖêŸÖÖ Æîü … µÖ×¤ü ‡ÃÖ ŸÖ¢¾Ö Ûêú 200 g ´Öë 

2.5 × 1024 ¯Ö¸ü´ÖÖÞÖã ÆüÖë, ŸÖÖê ‡ÃÖÛúÖ ‘Ö®ÖŸ¾Ö ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ …  
 An element crystallizes in a f.c.c. lattice with cell edge of 400 pm. Calculate the 

density if 200 g of this element contain 2.5 × 1024 atoms. 
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19.  ×®Ö´®Ö ¯Ö¤üÖë ÛúÖê ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Ûúß×•Ö‹ :  

 (i) ¿ÖÖêÂÖÞÖ (¿ÖÖ¯ÖÔ¿Ö®Ö)  

 (ii) •Öß™üÖ ×¾Ö³Ö¾Ö  

 (iii) ÛÎîú°™ü ŸÖÖ¯Ö´ÖÖ®Ö  

 Define the following terms : 

 (i) Sorption 

 (ii) Zeta potential 

 (iii) Kraft temperature 

 

20.  µÖ×¤ü 50 g •Ö»Ö ´Öë Na2SO4(M = 142 g mol–1) ÛúÖ 2 g ‘Öã»ÖÖ ÆüÖê, ŸÖÖê ×¾Ö»ÖµÖ®Ö ÛúÖ ×Æü´ÖÖÓÛú ¯Ö×¸üÛú×»ÖŸÖ 
Ûúß×•Ö‹ … µÖÆü ´ÖÖ®ÖÛú¸ü “Ö×»Ö‹ ×Ûú Na2SO4 ¯ÖæÞÖÔŸÖ: †ÖµÖ×®ÖŸÖ Æîü …  

 (Kf •Ö»Ö = 1.86 K kg mol–1) 

 Calculate the freezing point of solution when 2 g of Na2SO4(M = 142 g mol–1) was 

dissolved in 50 g of water, assuming Na2SO4 undergoes complete ionization. 

 (Kf for water = 1.86 K kg mol–1) 

 

21.  ÛúÖ¸üÞÖ ²ÖŸÖ»ÖÖ‡‹ : 

 (i) PCl3 Ûúß †¯ÖêõÖÖ PCl5 †×¬ÖÛú ÃÖÆüÃÖÓµÖÖê•ÖÛú Æîü …  

 (ii) S-S †Ö²Ö®¬Ö Ûúß ×¾ÖµÖÖê•Ö®Ö ‹®£Öî»¯Öß Ûúß †¯ÖêõÖÖ O-O Ûúß ×¾ÖµÖÖê•Ö®Ö ‹®£Öî»¯Öß Ûú´ÖŸÖ¸ü Æîü …  

 (iii) Cl2 Ûúß †¯ÖêõÖÖ F2 ¯ÖÏ²Ö»ÖŸÖ¸ü ˆ¯Ö“ÖÖµÖÛú Æîü …  

 Give reasons : 

 (i) PCl5 is more covalent than PCl3. 

 (ii) O-O bond has lower bond dissociation enthalpy than S-S bond. 

 (iii) F2 is a stronger oxidizing agent than Cl2. 

 

22.  ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ†Öë ÛúÖê ¯ÖæÞÖÔ Ûúß×•Ö‹ :  

 (i) C6H5 – COO– NH
+

4  
∆

→  A  
Br2/KOH

 → B  
CH3COCl/×¯Ö×¸ü›üß®Ö

 →  C 

 (ii) C6H5N
+

2BF
–

4 
NaNO2/Cu

 →
∆

  A   
Sn/HCl

 →  B   
CHCl3 + alc⋅KOH

 →
∆

  C    

 Complete the following reactions : 

 (i) C6H5 – COO– NH
+

4  
∆

→  A  
Br2/KOH

 → B  
CH3COCl/pyridine

 →  C 

 (ii) C6H5N
+

2BF
–

4  
NaNO2/Cu

 →
∆

  A   
Sn/HCl

 →  B   
CHCl3 + alc. KOH

 →
∆

  C    
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23.  †ŸµÖÓŸÖ ¾µÖÃŸÖŸÖÖ Ûêú ÛúÖ¸üÞÖ ×´Ö. †¾ÖÃ£Öß ®Öê †¯Ö®ÖÖ •Öß¾Ö®Ö ²Ö›ÌüÖ ŸÖ®ÖÖ¾Ö¯ÖæÞÖÔ ²Ö®ÖÖ ¸üÜÖÖ £ÖÖ … ˆ®ÆüÖë®Öê ŸÖ®ÖÖ¾Ö ÃÖê ²Ö“Ö®Öê 
Ûêú ×»ÖµÖê ®Öà¤ü Ûúß ÝÖÖê×»ÖµÖÖÑ »Öê®ÖÖ ¯ÖÏÖ¸ü´³Ö Ûú¸ü ×¤üµÖÖ ×•ÖÃÖÛêú ×»ÖµÖê ˆ®ÆüÖë®Öê ›üÖòŒ™ü¸ü Ûúß ³Öß ÃÖ»ÖÖÆü ®ÖÆüà »Öß …                  
×´Ö. †¾ÖÃ£Öß Ûêú ‹Ûú ×´Ö¡Ö ×´Ö. ¸üÖòµÖ ®Öê ˆ®Æëü ®Öà¤ü Ûúß ÝÖÖê×»ÖµÖÖÑ ®Ö »Öê®Öê Ûúß ÃÖ»ÖÖÆü ¤üß †Öî̧ ü ÃÖÖ£Ö Æüß ˆ®Æëü µÖÖêÝÖ, ¬µÖÖ®Ö 
»ÖÝÖÖ®Öê †Öî̧ ü ÛúÃÖ¸üŸÖ Ûú¸ü®Öê Ûúß ÃÖ»ÖÖÆü ¤üß … üÁÖß †¾ÖÃ£Öß †¯Ö®Öê ×´Ö¡Ö Ûúß ÃÖ»ÖÖÆü ¯Ö¸ •Öß¾Ö®Ö ×²ÖŸÖÖ®Öê »ÖÝÖê †Öî̧ ü £ÖÖê›Ìêü 
Æüß ×¤ü®ÖÖë ´Öë ¾ÖÆü †“”ûÖ ´ÖÆüÃÖæÃÖ Ûú¸ü®Öê »ÖÝÖê …  

 ˆ¯Ö¸üÖêŒŸÖ †®Öã“”êû¤ü ÛúÖê ¯ÖœÌüÛú¸ü ×®Ö´®Ö Ûêú ˆ¢Ö¸ü ¤üß×•Ö‹ : 

 (i) ×´Ö. ¸üÖòµÖ «üÖ¸üÖ ×Ûú®Ö (¤üÖê) ´Öæ»µÖÖë ÛúÖê ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ Æïü ?  

 (ii) ›üÖòŒ™ü¸ü Ûúß ÃÖ»ÖÖÆü Ûêú ×²Ö®ÖÖ ®Öà¤ü Ûúß ÝÖÖê»Öß ŒµÖÖë ®ÖÆüà »Öê®Öß “ÖÖ×Æü‹ ? 

 (iii) ™Òïü×Œ¾Ö»ÖÖ‡•Ö¸ü ŒµÖÖ Æïü ? ¤üÖê ˆ¤üÖÆü¸üÞÖ ¤üß×•Ö‹ …  

 Due to hectic and busy schedule, Mr. Awasthi made his life full of tensions and 

anxiety. He started taking sleeping pills to overcome the depression without consulting 

the doctor. Mr. Roy, a close friend of Mr. Awasthi, advised him to stop taking sleeping 

pills and suggested to change his lifestyle by doing Yoga, meditation and some 

physical exercise. Mr. Awasthi followed his friend’s advice and after few days he 

started feeling better. 

 After reading the above passage, answer the following : 

 (i) What are the values (at least two) displayed by Mr. Roy ? 

 (ii) Why it is not advisable to take sleeping pills without consulting doctor ? 

 (iii) What are tanquilizers ? Give two examples. 

 

24.  (a) ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ†Öë Ûêú ¯ÖÏŸµÖêÛú Ûêú ´ÖãÜµÖ ˆŸ¯ÖÖ¤ü ÛúÖê ×»Ö×ÜÖ‹ :  

  (i) CH3 – 

C
|

C
|

C

H3

 –

H3

O – CH3 + HI  → 

  (ii) CH3 – CH2 – C
|

O

H

H

 – CH3  
Cu/573 K

 →  

  (iii) C6H5 – OH   
(i)   CHCl3 + •Ö»ÖßµÖ⋅NaOH

 →
(ii)  H+

 

 (b) ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ†Öë ÃÖê ÃÖÓ²ÖÓ×¬ÖŸÖ ¸üÖÃÖÖµÖ×®ÖÛú ÃÖ´ÖßÛú¸üÞÖÖë ÛúÖê ×»Ö×ÜÖ‹ : 

  (i) ÛúÖê»²Öê †×³Ö×ÛÎúµÖÖ  

  (ii) ‹×®ÖÃÖÖê»Ö ÛúÖ ±Ïúß›êü»Ö-ÛÎúÖ°™ËüÃÖ ‹êÃÖß×™ü»ÖßÛú¸üÞÖ 

†£Ö¾ÖÖ 
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 (a) ŒµÖÖ ÆüÖêŸÖÖ Æîü •Ö²Ö  

  (i) ±úß®ÖÖò»Ö ²ÖÎÖế Öß®Ö •Ö»Ö Ûêú ÃÖÖ£Ö †×³Ö×ÛÎúµÖÖ Ûú¸üŸÖÖ Æîü … 

  (ii) CH3COCl/×¯Ö×¸ü›üß®Ö Ûêú ÃÖÖ£Ö ‹£Ö®ÖÖò»Ö †×³Ö×ÛÎúµÖÖ Ûú¸üŸÖÖ Æîü …  

  (iii) HI Ûêú ÃÖÖ£Ö ‹ê×®ÖÃÖÖê»Ö †×³Ö×ÛÎúµÖÖ Ûú¸üŸÖÖ Æîü …  

  ˆ¯Ö¸üÖêŒŸÖ †×³Ö×ÛÎúµÖÖ†Öë ´Öë ¿ÖÖ×´Ö»Ö ¸üÖÃÖÖµÖ×®ÖÛú ÃÖ´ÖßÛú¸üÞÖÖë ÛúÖê ×»Ö×ÜÖ‹ … 

 (b) ×®Ö´®Ö Ûêú ²Öß“Ö †ÓŸÖ¸ü Ûúß×•Ö‹ : 

  (i) ‹£Ö®ÖÖò»Ö †Öî̧ ü ±úß®ÖÖò»Ö ´Öë  

  (ii) ¯ÖÏÖê̄ Öê®Ö-2-†Öò»Ö †Öî̧ ü 2-´Öê×£Ö»Ö¯ÖÏÖê̄ Öê®Ö-2-†Öò»Ö ´Öë  
  

 (a) Write the major product(s) in each of the following reactions : 

  (i) CH3 – 

C
|

C
|

C

H3

 –

H3

O – CH3 + HI  → 

  (ii) CH3 – CH2 – C
|

O

H

H

 – CH3  
Cu/573 K

 →  

  (iii) C6H5 – OH   
(i)   CHCl3 + aq ⋅ NaOH

 →
(ii)  H+

 

 (b) Write the chemical reaction involved in the following reactions : 

  (i) Kolbe’s reaction 

  (ii) Friedal-Crafts acetylation of anisole 

             OR 

 (a) What happens when 

  (i) phenol reacts with Bromine water ? 

  (ii) ethanol reacts with CH3COCl/pyridine ? 

  (iii) anisole reacts with HI ? 

  Write the chemical equations involved in the above reactions. 

 (b) Distinguish between : 

  (i) Ethanol and phenol 

  (ii) Propan-2-ol and 2-methylpropan-2-ol 
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25.  (a) 298 K ¯Ö¸ü ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ Ûêú ×»ÖµÖê ∆G° †Öî̧ ü log Kc ÛúÖ ¯Ö×¸üÛú»Ö®Ö Ûúß×•Ö‹ :  

  2Cr(s) + 3Fe2+(aq) → 2Cr3+(aq) + 3Fe(s)  

  ×¤üµÖÖ ÝÖµÖÖ : E°
cell

 = 0.30 V 

 (b) A †Öî̧ ü B Ûêú E° ´ÖÖ®ÖÖë ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú ü̧ŸÖê ÆãüµÖê ¯ÖÏÖÝÖã×ŒŸÖ Ûúß×•Ö‹ ×Ûú †ÖµÖ ü̧®Ö [E° (Fe2+| Fe) = –0.44 V] 

Ûúß ÃÖŸÖÆü ÛúÖê •ÖÓÝÖ ÃÖê ²Ö“ÖÖ®Öê Ûêú ×»Ö‹ü »Öê̄ Ö®Ö Ûú¸ü®Öê Ûêú ×»ÖµÖê ÛúÖî®Ö •µÖÖ¤üÖ ˆ¯ÖµÖÖêÝÖß Æîü †Öî̧ ü ŒµÖÖë ?  

  ×¤üµÖÖ ÝÖµÖÖ : E°(A2+ | A) = –2.37 V : E°(B2+| B) = –0.14 V 

†£Ö¾ÖÖ 

 (a) CH3COOH Ûêú 0.001 mol L–1 ×¾Ö»ÖµÖ®Ö Ûúß “ÖÖ»ÖÛúŸÖÖ 3.905 × 10–5 S cm–1 Æîü … ‡ÃÖÛúß ´ÖÖê»Ö¸ü 

“ÖÖ»ÖÛúŸÖÖ †Öî̧ ü ×¾ÖµÖÖê•Ö®Ö Ûúß ×›üÝÖÏß (α) ÛúÖ ¯Ö×¸üÛú»Ö®Ö Ûúß×•Ö‹ …  

  ×¤üµÖÖ ÝÖµÖÖ : λ° (H+) = 349.6 S cm2 mol–1 †Öî̧ ü λ° (CH3COO–) = 40.9 S cm2 mol–1. 

 (b) »Öê›ü Ã™üÖȩ̂ êü•Ö ²Öî™ü¸üß ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ûúß ²Öî™ü¸üß Æîü ? »Öê›ü Ã™üÖȩ̂ êü•Ö ²Öî™ü¸üß ´Öë ÆüÖê®Öê ¾ÖÖ»Öß ÃÖ´¯ÖæÞÖÔ †×³Ö×ÛÎúµÖÖ ÛúÖê 
×»Ö×ÜÖ‹ …  

 (a) Calculate ∆G° and log Kc for the following reaction at 298 K :  

  2Cr(s) + 3Fe2+(aq) → 2Cr3+(aq) + 3Fe(s)  

  Given : E
°
cell

 = 0.30 V 

 (b) Using the E° values of A and B, predict which is better for coating the surface of 

iron [E° (Fe2+ | Fe) = –0.44 V] to prevent corrosion and why ? 

  Given : E°(A2+ | A) = –2.37 V : E°(B2+| B) = –0.14 V 

OR 

 (a) The conductivity of 0.001 mol L–1 solution of CH3COOH is 3.905 × 10–5 S cm–1. 

Calculate its molar conductivity and degree of dissociation (α). 

  Given : λ° (H+) = 349.6 S cm2 mol–1 and λ° (CH3COO–) = 40.9 S cm2 mol–1. 

 (b) What type of battery is lead storage battery ? Write the overall reaction 

occurring in lead storage battery. 

 

26.  (a) ×®Ö´®Ö ÛúÖê ÛúÖ¸üÞÖ ÃÖ×ÆüŸÖ ÃÖ´Ö—ÖÖ‡‹ : 

  (i) Mn2O7 †´»ÖßµÖ Æîü •Ö²Ö×Ûú MnO õÖÖ¸üßµÖ Æîü …  

  (ii) µÖª×¯Ö ÛúÖò̄ Ö¸ü ´Öë d-†ÖÙ²Ö™ü»Ö (d10) ¯Öæ̧ üß ŸÖ¸üÆü ³Ö¸üß Æïü ×±ú¸ü ³Öß µÖÆü ‹Ûú ÃÖÓÛÎú´ÖÞÖ ¬ÖÖŸÖã ´ÖÖ®ÖÖ •ÖÖŸÖÖ    
Æîü …  

  (iii) ‹ê×Œ™ü®ÖÖêµÖ›ü ²Ö›Ìüß ÃÖÓÜµÖÖ ´Öë ˆ¯Ö“ÖµÖ®Ö †¾ÖÃ£ÖÖ‹Ñ ¯ÖÏ¤üÙ¿ÖŸÖ Ûú¸üŸÖê Æïü …  

 (b) ¯ÖÖ‡¸üÖê»ÖãÃÖÖ‡™ü †µÖÃÛú (MnO2) ÃÖê ¯ÖÖê™îü×¿ÖµÖ´Ö ¯Ö¸ü´ÖïÝÖ®Öê™ü Ûêú ×®Ö´ÖÖÔÞÖ ÛúÖê ×»Ö×ÜÖ‹ …  

†£Ö¾ÖÖ 
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 (a) 3d ÃÖÓÛÎú´ÖÞÖ ÁÖêÞÖß Ûêú ŸÖ¢¾Ö ®Öß“Öê ×¤üµÖê •ÖÖŸÖê Æïü : 

  Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn 

  ×®Ö´®Ö ˆ¢Ö¸ü ¤üß×•Ö‹ : 

  (i) ÛúÖî®Ö ÃÖÖ ŸÖ¢¾Ö ˆ““ÖŸÖ´Ö ¦ü¾ÖÖÓÛú ¾ÖÖ»ÖÖ Æîü †Öî̧ ü ŒµÖÖë ? 

  (ii) ÛúÖî®Ö ÃÖÖ ŸÖ¢¾Ö +3 †ÖòŒÃÖßÛú¸üÞÖ †¾ÖÃ£ÖÖ ´Öë ¯ÖÏ²Ö»Ö ˆ¯Ö“ÖÖµÖÛú Æîü †Öî̧ ü ŒµÖÖë ? 

  (iii) ÛúÖî®Ö ÃÖÖ ŸÖ¢¾Ö ÛúÖế Ö»Ö Æîü †Öî̧ ü ŒµÖÖë ? 

 (b) ÃÖÖê×›üµÖ´Ö ÛÎúÖế Öê™ü (Na2CrO4) ÃÖê ¯ÖÖê™îü×¿ÖµÖ´Ö ›üÖ‡ÛÎúÖế Öê™ü Ûêú ×®Ö´ÖÖÔÞÖ ´Öë ¿ÖÖ×´Ö»Ö ÃÖ´ÖßÛú¸üÞÖ ÛúÖê ×»Ö×ÜÖ‹ …  

 (a) Account for the following : 

  (i) Mn2O7 is acidic whereas MnO is basic. 

  (ii) Though copper has completely filled d-orbital (d10) yet it is considered as a 

transition metal. 

  (iii) Actinoids show wide range of oxidation states. 

 (b) Write the preparation of potassium permanganate from pyrolusite ore (MnO2). 

OR 

 (a) The elements of 3d transition series are given as : 

  Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn 

  Answer the following : 

  (i) Which element has the highest m.p. and why ? 

  (ii) Which element is a strong oxidizing agent in +3 oxidation state and why ? 

  (iii) Which element is soft and why ? 

 (b) Write the equations involved in the preparation of Potassium dichromate from 

Sodium chromate (Na2CrO4). 
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