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1. One of the statement given below is wrong? Identify 
RÌöPõkUP¨£mh J¸ uÁÓõÚ ÁõUQ¯zøu PshÔP. 

(i) TFM level of grade-I soap is 60% 
 •uÀuμ ÷\õ¨¦PÒ SøÓ¢u£m\® 60% TFM ©v¨ø£ öPõsi¸UP 

÷Ásk® 

(ii) Soaps are manufactured from fat acids derived only from 
plants and animals 

 uõÁμ[PÒ ©ØÖ® Â»[SPÎß öPõÊ¨¦ Aª»zv¼¸¢x ÷\õ¨¦ 
u¯õ›UP¨£kQÓx 

(iii) There are three types of detergents  
 ihºöásmPÒ ‰ßÖ ÁøP¨£k® 
(iv) Micelles are formed during cleansing of soap  
 ÷\õ¨¦ AÊUS }US®÷£õx ~söPõÊ¨¦¨ ö£õ¸Ò vÁø» 

E¸ÁõQÓx 

(A) (i) only  (B) (ii) only 

 (i) ©mk®   (ii) ©mk®   

(C) (iii) only  (D) (iv) only  
 (iii) ©mk®   (iv) ©ØÖ®   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

2. Compost is a   
Põ®÷£õìm Gß£x J¸ 

(A) Natural manure  (B) Synthetic manure 

 C¯ØøP Eμ®  ö\¯ØøP Eμ® 

(C) Reinforce manure (D) Green manure 
 EÖv¯õUP¨£mh Eμ®  £_ø© Eμ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



244-Chemistry 
 

4

3. The molecular formula of natrolite is  
÷|m÷μõø»miß ‰»UTÖ Áõ´£õk 

(A) O2H2SiOOAlONa 22322 ⋅⋅⋅   

(B) O2HSiOO4AlONa 22322 ⋅⋅⋅  

(C) O2HSiOOAlO4Na 22322 ⋅⋅⋅   

(D) O2H4SiOOAlONa 22322 ⋅⋅⋅  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

4. Flame temperature = 
heat)Specificproductsn(CombustioΣ

airofheatSensiblecombustionofHeat
×

+  is used to 

calculate  

_hº öÁ¨£® = G›uÀ öÁ¨£® + Áõ²Âß Enº öÁ¨£®   
GßÓ \©ß£õk

  
        Σ(G›uÀ ÂøÍö£õ¸ÒPÒ × uÛ öÁ¨£®) 

¤ßÁ¸® GuøÚ PnUQh £¯ß£kQÓx. 

(A) Calorific value   
 P÷»õ› ©v¨¦   

(B) Calorific intensity  
 P÷»õ› Ahºzv (P÷»õ› ö\ÔÄ) 

(C) Burning temperature   
 G›uÀ öÁ¨£{ø»  

(D) Coking quality 
 PÀP›¯õUSu¼ß ußø©  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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5. O7HNiSO 24 ⋅  is heated at a rate of 2.5°C per minute, the Thermo 
Gravimetric Curve (TG) shows one curve break corresponding to 
formation of  
öÁ¨£ Gøh¯ÔuÀ (TG) •øÓ°À O7HNiSO 24 ⋅ I J¸ {ªhzvØS 2.5°C 
•øÓ°À öÁ¨£¨£kzu J¸ ÁøÍÄ ö£Ó¨£iß Ax ––––––––––
E¸ÁõÁøu SÔ¨¤kQÓx. 
(A) 4NiSO  (B) O6HNiSO 24 ⋅  

(C) O1HNiSO 24 ⋅  (D) O2HNiSO 24 ⋅  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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6. The following conductometric titration curve corresponds to the 
titration between  

 

¤ßÁ¸® ªßPhzx uμ®£õºzuÀ Áøμ£h©õÚx CÆÂμsiØQøh÷¯¯õÚ 
uμ®£õºzuø»U SÔUQÓx. 

 

(A) Strong acid and strong base  

 Ã›¯ªUP Aª»® ©ØÖ® Ã›¯ªUP Põμ®   

(B) Strong acid and weak base 
 Ã›¯ªUP Aª»® ©ØÖ® Ã›¯® SøÓ¢u Põμ® 

(C) Weak acid and strong base  
 Ã›¯® SøÓ¢u Aª»® ©ØÖ® Ã›¯ªUP Põμ®   

(D) Weak acid and Weak base 
 Ã›¯® SøÓ¢u Aª»® ©ØÖ® Ã›¯® SøÓ¢u Põμ®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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7. In amperometry the potential applied between the indicator 
electrode and reference electrode ___________ 
B®¤÷μõö©m›°À SÔ±mk ªßÁõ´ ©ØÖ® ÷©ØöPõÒ ªßÁõ´ Cøh÷¯ 
ö\¾zu¨£k® ªßÚÊzu® 

(A) changes slowly   

 ö©xÁõP ©õÖ®   

(B) changes rapidly 
 ÷ÁP©õP ©õÖ® 

(C) is kept constant   
 ©õÔ¼¯õP C¸US®   

(D) changes first slowly and then rapidly  
 •u¼À ö©xÁõPÄ® ¤ßÚº ÷ÁP©õPÄ® ©õÖ®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

8. Which of the following does not involve in the primary coulometric 
titrations? 
¤ßÁ¸ÁÚÁØÔÀ •ußø© T÷»õö©m›U uμ®£õºzu¼À £¯ß£hõux 
Gx? 

(A) Silver metal   

 ]ÀÁº E÷»õP®   

(B) Silver/Silver halide amalgam 
 ]ÀÁº/]ÀÁº A¯Û Cμ\UP»øÁ 

(C) Mercury amalgam  
 £õuμ\ Cμ\UP»øÁ   

(D) Sodium amalgam  
 ÷\õi¯ Cμ\UP»øÁ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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9. Which of the following does not evolve oxygen at anode when 
electrolysis is carried out? 
ªßÚõØ£S¨¦ |øhö£Ö® ÷£õx, RÌUPsh G¢u ÷|ºªßÁõ°À BU]áß 
öÁÎÁμõx? 

(A) dilute 42SOH  with Pt-electrodes   

 }ºzu 42SOH À Pt ªßÁõ´PÒ   

(B) fused NaOH with Pt-electrodes  
 E¸Q¯ NaOHÀ Pt ªßÁõ´PÒ 

(C) acidic water with Pt-electrodes   
 Aª»[ P»¢u }›À Pt ªßÁõ´PÒ   

(D) dilute 42SOH  using Cu-electrodes  

 }ºzu 42SOH À Cu ªßÁõ´PÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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10. Which one of the following fact about polarography is wrong? 
RÌöPõkUP¨£mkÒÍ x¸ÁÂ¯À \®©¢u©õÚ uÁÓõÚ ÁõUQ¯zøu 
PshÔP. 

(i) Drop Mercury Electrode is used as cathode. 
 JÊS® £õuμ\® ªß•øÚ GvºªßÁõ¯õP £¯ß£kQÓx. 

(ii) It can be used for both qualitative and quantitative analysis.   
 uμ® ©ØÖ® AÍÄ £S¨£õ´ÄPÐUS £¯ß£kQÓx 

(iii) Ilkovic equation, CtmDnid
6/13/22/1607= .  

 CÀ÷PõÂU \©ß£õk CtmDnid
6/13/22/1607=  

(iv) Anode used in the polarography is polarisable electrode  
 x¸Á¨£kzu Ti¯ ÷|ºªßÁõ´ £¯ß£kzu¨£kQÓx 

(A) (i) only (B) (ii) only 

 (i) ©mk®  (ii) ©mk®   

(C) (iii) only (D) (iv) only  
 (iii) ©mk®  (iv) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

11. Which of the following is NOT the alternate name for Dropping 
Mercury Electrode? 
RÌPshÁØÖÒ ö\õmk® ö©ºUS› ªß•øÚø¯ (DME) SÔUPõu 
©õØÖ¨ö£¯º ¯õx? 

(A) Working electrode (B) Reference electrode  

 ö\¯Ø£k ªß•øÚ  ÷©Ø÷PõÒ ªß•øÚ 

(C) Indicator electrode (D) Micro electrode 
 Põmi ªß•øÚ   ~s ªß•øÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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12. In the estimation of amount of metal in Hair by AAS, the hair is 
digested in  
AAS ø¯ £¯ß£kzv, •i°À EÒÍ E÷»õPzvß AÍøÁ PshÔ¯ 
AuøÚ Pøμ¨£uØS £¯ß£kzu¨£k® Aª»® 

(A) HCl (B) H2SO4 

(C) HNO3 (D) H3PO4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

13. The purpose of the flame in flame atomic absorption spectroscopy is 
to  
_hº AqÁP EmPÁºÄ {Ó©õø» ©õÛ°À _hº £¯ß£kzxÁvß ÷|õUP® 

(A) Purify of the sample   

 ©õv› ö£õ¸øÍ y´ø©£kzu/y´ø©ø¯ AÔ¢xöPõÒÍ   

(B) Desolvate and atomize the analyte atoms in a sample 
 ©õv›ö£õ¸øÍ Pøμzx AqÁõP ©õØÓ  

(C) Excite the analyte atoms  
 ©õv› AqUPøÍ E¯º{ø»US öPõsk ö\À»   

(D) Ionize the analyte atoms  
 ©õv› AqUPøÍ A¯Û¯õP ©õØÓ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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14. Identify the wrong statement among the following  
RÌöPõkUP¨£mkÒÍÁØÖÒ uÁÓõÚ ÁõUQ¯zøu PshÔP. 

(i) In HPLC, the analytical performance improves when the 
particle diameter is reduced. 

 xPÒPÎß Âmhzøu SøÓzuõÀ HPLC&°ß vÓß AvP›US® 

(ii) Pressure of 20 and 200 atm is used in the column which is of 
25 cm length.  

 20 ©ØÖ® 200 atm AÊzu® 25 cm }Í® öPõsh £zv°À 
£¯ß£kzu¨£kQÓx 

(iii) All types of biological molecules can be purified. 
 AøÚzx ÁøP¯õÚ E°º ‰»UTÖPøÍ _zu¨£kzxÁuØS 

£¯ß£kQÓx 
(iv) The principle of gas-liquid chromatography (GLC) is 

completely different from HPLC. 
 GLC öPõÒøP²® HPLC°ß öPõÒøP²® öÁÆ÷ÁÖ  

(A) (i) only  (B) (ii) only  

 (i) ©mk®   (ii) ©mk®  

(C) (iii) only  (D) (iv) only  
 (iii) ©mk®   (iv) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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15. In Gas chromatography adsorption of gas molecules on the solid 
surface takes place according to ————— relation. 
Áõ² S÷μõ÷©÷hõQμõ¤°À Áõ² ‰»UTÖPÒ vh¨£μ¨¤ß «x 
£μ¨¦PÁºu¼ß ÷£õx _________ \©ß£õmiß Ai¨£øh°À {PÌQßÓx. 

(A) kc
m
x =  (B) 2kc

m
x =  

(C) nkc
m
x /1=  (D) 

k
c

m
x =  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

16. The role of guard column in HPLC is to  
HPLC À Põ¨¦¨ £zv°ß £[S 

(A) prevent the contamination of analytical column by the 
particulate matter in the sample  

 ©õv›°À EÒÍ xPÒPÍõÀ £S¨¦¨£zv ©õ\øhÁøu ukzuÀ  

(B) guarding the analytical column from accidental pressure 
bursts  

 AÆÁ¨÷£õx HØ£k® E¯º AÊzu[PÎ¼¸¢x £S¨¦¨ £zvø¯ 
PõzuÀ 

(C) guarding the analytical column from temperature variations  
 öÁ¨£{ø» ÷ÁÖ£õkPÎ¼¸¢x £S¨¦¨ £zvø¯ PõzuÀ   

(D) enhance the flow of suspended solids into the analytical 
column   

 £S¨¦¨ £zv°ÝÒ öuõ[PÀ xPÒPÎß ÷£õUS ÷ÁPzøu AvP›zuÀ

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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17. Match the following  : 
\›¯õP ö£õ¸zuÄ® : 
(a) Strong adsorbent    1. Magnesia, 3CaCO   

 Á¼ø© ªS¢u £μ¨¦ PÁº£øÁ  ö©UÜ]¯õ, 3CaCO  

(b) Weak adsorbent    2. Starch  
 Á¼ø© SøÓ¢u £μ¨¦ PÁº£øÁ  ìhõºa 
(c) Intermediate adsorbent  3. Alumina  
 Cøh{ø»°À £μ¨¦ PÁº£øÁ  A¾ªÚõ 

 (a) (b) (c)  

(A)  2  1  3    
(B)  1  2  3     
(C)  3  2  1    
(D)  1  3  2    
(E)  Answer not known 
       Âøh öu›¯ÂÀø» 

18. What is the technique used for separating the components of 
vapourized sample? 
BÂ¯õUP¨£mh ©õv›°À EÒÍ TÖPøÍ¨ ¤›¨£uØPõÚ ~m£® Gx? 

(A) Thin layer chromatography  

 ö©À¼¯ £iÁ Ásn¨¤›øP (TLC) 

(B) Column chromatography 
 £zv Ásn¨¤›øP 

(C) High pressure liquid chromatography  
 Av AÊzu vμÁ Ásn¨¤›øP (HPLC) 

(D) Gas chromatography 
 Áõ² Ásn¨¤›øP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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19. Which one of the following is not correct for a good adsorbent? 
RÌPshÁØÔÀ £μ¨¦ PÁ¸® ö£õ¸mPÒ £ØÔ uÁÓõÚx Gx? 

(A) Adsorbent must not react with the solute and solvent   

 Pøμö£õ¸Ò ©ØÖ® Pøμ¨£õÝhß ÂøÚ£h Thõx   

(B) Adsorbent should be preferably coloured  
 uS¢u {Ó® öPõshuõP C¸UP ÷Ásk®  

(C) Adsorbent should be non-catalytic   
 ÂøÚ³UP ußø©¯ØÖ C¸UP ÷Ásk®   

(D) Adsorbent should be insoluble in the solvent to be used 
 £¯ß£k® Pøμ¨£õÛÀ Pøμ¯UThõx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

20. The extractants lighter than water are  
}øμ Âh C÷»\õÚ \õÖ CÓUS® Pøμ¨£õßPÒ GøÁ? 

(A) 23 CS,CHCl   

 23 CS,CHCl    

(B) Benzene, Toluene 
 ö£ß^ß, öhõ¾Ãß 

(C) 4CCl , diethyl ether 

 4CCl , øhGzvÀ Duº   

(D) 4CCl , butanol   

 4CCl , ¤³mhÚõÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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21. With the rise in atomic number from 57 to 71 the colour of the 
tripositive lanthanon ion  
»õ¢uøÚk Á›ø\°À Aq Gs 57 À C¸¢x 71&US |P¸® ö£õÊx
‰ßÓõ® BUêá÷ÚØÓ {ø»°À EÒÍ »õ¢uÚ® A¯Ûß {Ó® 

(A) does not show any regular change  

 G¢u J¸ JÊ[PõÚ ©õÖu¾® CÀø»   

(B) gradually develops from colourless to deep red  
 ö©xÁõP {Ó® CÀ»õ©¼¸¨£x BÌ¢u ]Á¨¦ {Ózøu öPõkUQÓx 

(C) gradually fades from deep red to colourless   
 BÌ¢u ]Á¨¦ {Ó® ]Ôx ]ÔuõP ©øÓ¢u {Ó©ØÓuõP BQÓx   

(D) changes from colourless to black  
 {Ó® CÀ»õ©À C¸¨£x ]Ôx]ÔuõP P¸¨¦ {Ózøu u¸QÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

22. What is the normal range of Haemoglobin in blood in males?  
BsPÎß CμzuzvÀ EÒÍ ï÷©õS÷Íõ¤ß AÍÄ GßÚ? 

(A) 14-16 g/dl (B) 12-13 g/dl 

(C) 13-15 g/dl (D) 10-13 g/dl 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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23. Which part of human body is affected by the usage of cisplatin? 
]ì¤Íõmiß ©¸¢x £¯ß£kzxÁuõÀ ©ÛuÛß G¢u EÖ¨¦ 
£õv¨£øh²®? 

(A) Lungs (B) Kidney  
 ~øμ±μÀ  ]Ö}μP® 

(C) Heart  (D) Ears 
 Cu¯®  PõxPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

24. Match the following  : 
ö£õ¸zxP : 
(a) Arginase   1. Fe 
 Aºâ÷Úì    Fe 
(b) Carbonic anhydrase   2. Mn  
 Põº£õÛU Aßøím÷μì  Mn 
(c) Nitrogenase   3. Zn  
 ø|mμá÷Úì    Zn 

 (a) (b) (c)  

(A)  2  3  1    
(B)  3  1  2     
(C)  3  2  1    
(D)  2  1  3    
(E) Answer not known 
       Âøh öu›¯ÂÀø» 
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25. Match the following  : 
ö£õ¸zxP : 

(a) ++ − KNa   1. Maintaining of rythem of heart  

 ++ − KNa    C¸u¯z xi¨¤ß ^μõÚ C¯UP® 

(b) ++ − 22 MgCa   2. Transmission of nerve signals in  
     animals 

 ++ − 22 MgCa    Â»[SPÎß |μ®¦ \ªUøPPÒ 
Phzu¨£kuÀ 

(c) +2Ca   3. Enamel of teeth   

 +2Ca    £ØPÎß Dº 
(d) 2243 CaF)(PO3Ca ⋅   4. Transmission of electrical   
     impulses-contraction of muscles   
 2243 CaF)(PO3Ca ⋅    uø\PÒ _¸UP®&ªß \ªUøPPÒ 

Phzu¨£kuÀ 

 (a) (b) (c) (d) 
(A) 4 3 2 1    
(B) 3 1 4 2     
(C) 2 4 1 3    
(D) 2 1 3 4    
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

26. Which of the following metal is found in plants as the active site of 
urease? 
RÌPsh G¢u E÷»õP® uõÁμ[PÎÀ ö\¯ÀvÓß ªUP ³›÷¯ì ö|õvPÎÀ 
Põn¨£k®? 

(A) Ni (B) Fe 

(C) Mg (D) Cu 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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27. The effect of pH on oxygen affinity of Haemoglobin is described as 
————— effect. 
ï÷©õS÷Íõ¤Ûß BU]áß |õmh® «uõÚ pH ÂøÍÄ Gß£x _________
ÂøÍÄ GÚ¨£k®. 

(A) Root (B) Soret 

 ¹m  ÷\õμm 

(C) Bohr (D) Haldane  
 L÷£õº  íõÀ÷hß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

28. How many aminoacids are essential amino acids? 
Azv¯õÁ]¯©õÚ Aª÷Úõ Aª»[PÒ GzuøÚ? 

(A) 22 (B) 20 

(C) 15 (D) 10 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

29. How many mg of vitamin C intake per day is the requirement for 
human beings? 
J¸ |õøÍUS \μõ\›¯õP ©ÛuÝUS ÷uøÁ¨£k® øÁmhªß&C °ß AÍÄ 
GzuøÚ ªÀ¼Qμõ®? 

(A) 60-70 mg (B) 50-60 mg 

(C) 40-50 mg (D) 30-40 mg 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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30. The single Fe tetrathiolate protein is 
JØøÓ Fe&öhmμõu÷¯õ÷»m ¦μu©õÚx  

(A) Ferrodexin  (B) Rubredoxin  
 ö£º÷μõöhU]ß  ¸¨öμhõU]ß 

(C) Myoglobin (D) Nitrogenase  
 ©÷¯õS÷Íõ¤ß  ø|mμá÷Úì 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

31. In Haemoglobin, Soret band is due to the *)( ππ →  absorption in the 
————— range. 
ï÷©õS÷Íõ¤ÛÀ, ÷\õμm £møh Qøh¨£uØS, *)( ππ →  RÌUPsh G¢u 
Aø» }Í® EÔg\¨£kQÓx? 

(A) 400-600 nm (B) 600-660 nm 

(C) 600-730 nm (D) 600-810 nm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

32. Excess intake of which metal by Human Body produces Wilson 
Disease 
G¢u E÷»õP® ©Ûu Eh¼À AvP¨£i¯õP GkzxUöPõÒÐ® ö£õÊx 
ÂÀ\ß ÷|õ´ E¸ÁõQßÓx? 

(A) Cobalt (B) Manganese 

 ÷Põ£õÀm  ©õ[PÜì 

(C) Copper (D) Nickel  
 Põ¨£º  {UPÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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33. Mercury poisoning is treated by  
RÌPshÁØÔÀ Gx £õuμ\ |a_zußø©US ©¸¢uõS®? 

(A) Siderophore desferrioxamine (B) EDTA 

 ]h÷μõ÷£õº öhìö£º›BU\ªß  EDTA 

(C) DTPA (D) N-Acetyl penicillamine  
 DTPA  N&A]møhÀ ö£ß]»ªß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

34. The macrocyclic ring in chlorophyll is 
S÷Íõ÷μõ¤À¼À C¸US® ö£›¯ ÁøÍ¯® _________ BS®. 

(A) Pyrrole (B) Porphrin  
 ¤º÷μõÀ  L£õº¤›ß 

(C) Chlorin (D) Histidine  
 S÷Íõ›ß  îìiiß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

35. Organolithium compounds react with carbon dioxide gives   
P›© ¼zv¯® ÷\º©® Põº£ß&øh&BUøékhß ÂøÚ¦›¢x ——————
u¸QÓx. 

(A) Acid (B) Ketone 

 Aª»®  Rm÷hõß 

(C) Aldehyde (D) Alcohol  
 BÀiøík  BÀPíõÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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36. Which one of the following polynuclear carbonyls does not have 
bridging groups?  
¤ßÁ¸® £À AqUP¸ Põº£øÚÀPÎÀ G¢u JßÖ £õ»¨ ¤øn¨¦z 
öuõSvPÒ ö£ØÔ¸UPÂÀø»? 

(A) 124(CO)Co  (B) 123(CO)Os  

(C) 124(CO)Ru  (D) 92(CO)Fe  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

37. Which metal-carbon bond will be more ionic? 
RÌPshÁØÔÀ G¢u E÷»õP&Põº£ß ¤øn¨¦ AvP 
A¯Ûzußø©²øh¯x? 

(A) C-Mg (B) C-Zn 

(C) C-Li (D) C-Cd 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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38. Find out the incorrect statement(s) 
uÁÓõÚ ö\õØöÓõhº(PøÍ) ÷uºÄ ö\´P 

(I) 242 Cl(CO)Rh  has two bridging CO groups 

 242 Cl(CO)Rh  Cμsk CO °À öuõSvPøÍ²øh¯x 

(II) 242 Cl(CO)Rh  has two bridging chloro ligands  

 242 Cl(CO)Rh  Cμsk Cl °À DÛPøÍ²øhx 

(III) It obeys 16 electron rule by neutral atom count method  
 |k{ø» Aq•øÓ°À 16 G»Umμõß ÂvUS Em£kQÓx 

(A) (III) only (B) (I) only 

 (III) ©mk®  (I) ©mk® 

(C) (II) only (D) (II) and (III) only 
 (II) ©mk®  (II) ©ØÖ® (III) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

39. The number of bridged and terminal CO group present in 
102(CO)Mn  are ————— respectively. 

102(CO)Mn À Cøn¨¦ £õ» ©ØÖ® •øÚ¯ CO öuõSv°ß GsoUøP 
•øÓ÷¯ –––––––––– 

(A) 0 and 10 (B) 4 and 6 

 0 ©ØÖ® 10  4 ©ØÖ® 6 

(C) 2 and 8 (D) 3 and 7 
 2 ©ØÖ® 8  3 ©ØÖ® 7 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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40. Find out the correct statement(s) 
\›¯õÚ ö\õØöÓõhº(PøÍ) ÷uºÄ ö\´P. 

(I) Dialkylmagnesium compounds are highly susceptible to 
hydrolysis to yield alkanes and 2Mg(OH)   

 ö©UÜ]¯zvß øh¯ÀøPÀ ÷\º©[PÒ AvP÷ÁPzvÀ 
}μõØ£S¨£øh¢x AÀ÷PßPøÍ²® 2Mg(OH)  ø¯²® u¸QßÓÚ 

(II) ORMgCH3 −− (R = CH3 (or) C2H5) exists in two dimeric forms 

 ORMgCH3 −− (R = CH3 (or) C2H5) Cμsk C¸£iPÎÀ EÒÍx 

(III) Properties of organometallic compounds of group 12 elements 
is same from the same compounds of other group elements 

 öuõSv 12 uÛ©[PÎß P›© E÷»õP ÷\º©[PÎß £s¦PÒ ¤Ó 
uÛ©[PÎß P›© E÷»õP ÷\º©[PÎß £s¦PøÍÂh 
Âzv¯õ\©õ°¸US® 

(IV) Organo metallic compounds are good acids 
 P›© E÷»õP ÷\º©[PÒ |À» Aª»©õS®   

(A) (I) (B) (II) 

(C) (III) (D) (IV) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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41. In βα −  unsaturated aldehydes and ketones the expected position of 
the maxima can be calculated from   

βα ,  {øÓÄÓõu BÀiøík ©ØÖ® Rm÷hõßPÎß EÔg_ ö£¸©zvß 

(maxima) Ch® RÌPsh Âvø¯¨ £¯ß£kzv PnUQh¨£kQÓx. 

(A) Woodward rule   

 EmöÁºk Âv   

(B) Fisher rule  
 L¤è\º Âv 

(C) Selection rule  
 ÷uºÄ Âv   

(D) Woodward Fisher Scott rule 
 EmöÁºk L¤è\º LPõmi Âv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

42. The ESR spectrum of −NO)(SO 23  anion contains 
−NO)(SO 23  Gvº A¯Û ESR {μÀ {Ó ©õø»°À ¤ßÁ¸® 

GsoUøP°À ÷PõkPøÍz u¸QÓx. 

(A) Single line (B) 3 lines 

 JßÖ  ‰ßÖ 

(C) 4 lines (D) 6 lines  
 |õßS  BÖ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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43. Using Woodward's Fisher rule, maxλ  for 
 

EmÁõºmì ¤è\º Âvø¯ £¯ß£kzv,
 

US maxλ  ø¯

Psk¤i 

(A) 214 nm (B) 234 nm 

(C) 239 nm (D) 283 nm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

44. The expected maxλ  value for the following compound is  

¤ßÁ¸® ÷\º©zvß Gvº£õºUP¨£k® maxλ  GßÚ? 

 

(A) 239 nm (B) 231 nm 

(C) 244 nm (D) 280 nm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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45. How many ESR signal will be formed for −NO)(SO 23  anion? 
−NO)(SO 23 Gvº A¯ÛUS GzuøÚ ESR ø\øPPÒ QøhUS®? 

(A) 3 (B) 4 

(C) 6 (D) 9 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

46. In the following compounds which does not give IR signal at 
2960 cm–1 
¤ßÁ¸® ÷\º©[PÎÀ Gx 2960 cm–1 &À APa]Á¨¦ (IR) ø\øPPøÍ 
uμõx. 

(A) carbon tetra chloride (B) 3-methyl pentane 

 Põº£ß öhmμõ S÷Íõøμk  3&ö©zvÀ ö£ß÷hß 

(C) butane (D) pentane  
 ¤³m÷hß  ö£ß÷hß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

47. The finger print region in infrared spectroscopy is  
APa]Á¨¦ {Ó©õø»°À øP÷μøP¨ £v¨¦¨ £Sv GÚ¨£kÁx 

(A) 800 – 1300 cm–1 (B) 900 – 1600 cm–1 

(C) 700 – 1500 cm–1 (D) 900 – 1400 cm–1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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48. Which molecule do absorb in IR Region? 
G¢u ‰»UTÖ IR BØÓø» EÔg_®? 

(A) ClBr (B) N2 

(C) O2 (D) Br2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

49. In a mass spectrum we can see some broad peaks at non integer m/e. 
These peaks are called  
ö£õ¸sø© {Ó©õø» JßÔÀ •Ê m/e GsPÍÀ»õu ©v¨¦PÎÀ ]» 
AP»©õÚ •PkPøÍU Põn ÷|›k®. AøÁ —————— •PkPÒ 
GÚ¨£kQßÓÚ. 

(A) Base peak (B) Molecular ion peak 

 Ai¨£øh •Pk  ‰»UTÖ A¯Û •Pk 

(C) Metastable peak (D) Isotopic peak  
 ]ØÖÖv¯õÚ •Pk  K›hz uÛ© •Pk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

50. In an 18-annulene protons inside the ring are  
18&Aßq½ÛÀ EÒÁmhzvÀ EÒÍ ¦÷μõmhõßPÒ 

(A) Shielded (B) De shielded  
 ©øÓzuÀ {PÌÄUS Bm£k®  ©øÓzuÀ {PÌÄUS Bm£hõx

(C) No effect (D) Appear in down field  
 J¸ ÂøÚ²® HØ£kzuõx  Ax SøÓ¢u ¦»zvØS |P¸® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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51. In the PMR spectrum of furfural the signal for the ring protons will 
appear as  
¦÷μõmhõß Aø»©õø»°À £º¤³μõÀ GßÓ ÷\º©zvß ÁøÍ¯ 
¦÷μõmhõßPÒ GÆÁõÖ ÷uõßÖ®? 

(A) three triplets  

 ‰ßÖ ‰Á›PÍõP   

(B) three multiplets 
 ‰ßÖ £»Á›PÍõP 

(C) three quartets  
 ‰ßÖ |õÀÁ›PÍõP   

(D) three double-doublets  
 ‰ßÖ C¸&C¸Á›PÍõP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

52. Butanaldehyde mass spectrum give 
z
m

 peaks at 44=
z
m

  due to  

¤³mhÚõÀiøík ‰»UTÖ {øÓ C¯¼À (mass spectrum) 44=
z
m

 CÀ 

J¸ ÷Põk u¸QÓx HöÚÛÀ 

(A) Vicinal coupling  

 A¸Põø© CønuÀ   

(B) H transfer 
 H £›©õØÓ® 

(C) McLafferty rearrangement  
 ö©U»L£ºmi Ch©õØÓ®   

(D) Retro-Diel’s Alder reaction 
 Gvº jÀì BÀhº ©õØÓ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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53. k-band originates due to  
k-£møh Gv¼¸¢x E¸ÁõQÓx? 

(A) Conjugated π -system  

 JßÖ Âmh JßÖ π -Aø©¨¦   

(B) *π−n  transition  
 *π−n  ©õØÓ®  

(C) *ππ −  transition in an aromatic system   
 *ππ −  A÷μõ©õmiU Aø©¨¦ ©õØÓ®   

(D) non-conjugated π -system  
 JßÖÂmh JßÖ AÀ»õu π  Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

54. Nitrogen rule appeared in  
ø|mμáß Âv GvÀ £¯ß£kzu¨£kQÓx? 

(A) IR spectrum (B) UV spectrum 

 IR {Ó©õø»  UV {Ó©õø» 

(C) Visible spectrum (D) Mass spectrum 
 Pmi»ÚõS® {Ó©õø»  ö£õ¸sø© {Ó©õø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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55. Which one of the following is destruction techniques used in 
spectroscopy? 
RÌUPshÁØÖÒ Gx ]øuÄ ~m£ {μÀ©õø»°¯¼À EuÄQÓx? 

(A) NMR spectroscopy  

 EmP¸ Põ¢u Jzvø\Ä {μÀ©õø»°¯À    

(B) UV-Visible spectroscopy 
 ¦ÓFuõ – Pm¦» {μÀ©õø»°¯À 

(C) IR spectroscopy  
 AP]Á¨¦ {μÀ©õø»°¯À   

(D) Mass spectroscopy 
 ö£õ¸sø© {μÀ©õø»°¯À 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

56. How many NMRH1  signals would be given by the compound 

3223 CHCHCH)(CH  

3223 CHCHCH)(CH  GßÓ ÷\º©® GzuøÚ NMRH1  {Ó©õø» 
ø\øPPøÍ u¸®? 

(A) 3 (B) 4 

(C) 5 (D) 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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57. Which is false statement about microwave spectroscopy? 
RÌUPsh TØÖPÎÀ ~snø» {Ó©õø» £ØÔ¯ uÁÓõÚ TØÖ? 

(A) The resolution of the lines in the microwave spectroscopy is 
very much greater   

 ~snø» {Ó©õø»°À QøhUP¨ö£Ö® ÷PõkPÒ ªPÄ® 
öuÎÁõÚøÁ   

(B) It is an absorption spectrum 
 Cx J¸ EÔg_ {Ó©õø»¯õS® 

(C) The substance must be in the gaseous state in microwave 
spectroscopy  

 ~snø» {Ó©õø»ø¯ Áõ² {ø»°À EÒÍ ö£õ¸mPøÍ¨ £ØÔ 
B´Ä ÷©ØöPõÒÍ ©mk÷© £¯ß£kzu C¯¾®   

(D) The absorption spectrum in the microwave region is 
characteristic of the functional group present in the molecule 

 ~snø» {Ó©õø» ‰»UTÔÀ EÒÍ ÂøÚ£k öuõSv°ß 
ußø©ø¯¨ ö£õÖz÷u Aø©QÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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58. The structure of 125HC  which gives a singlet in PMR 

125HC  GßÓ Áõ´£õk EÒÍ ÷\º©zvß ¤ßÁ¸® G¢u Aø©¨¦ 

PMR {μÀ{Ó©õø»°À J¸ ÷Põmøh AÎUS® 

(A) C)(CH 43   

(B) 32223 CHCHCHCHCH −−−−  

(C)
 

3

323

CH
|

CHCHCHCH −−−
  

(D)
  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

59. Diphenyl picrylhydrazide has a g-value of  
øh¥øÚÀ ¤UøμÀ øímμø\iß g-©v¨£õÚx 

(A) 2.0022 (B) 2.0037 

(C) 2.0025 (D) 2.0023 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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60. What would be the effect of an increase in temperature on the 
IR spectrum of a hydrogen bonded compound? 
øímμáß Cøn¨¦ EÒÍ ÷\º©zvÀ Aa]Á¨¦ {Ó©õø»°À 
öÁ¨£{ø»ø¯ E¯ºzvÚõÀ GßÚ ÂøÍÄ HØ£k® 

(A) wave number move to greater values  

 Aø»Á›ø\ Gs AvP©õÚ ©v¨¦US ©õÖ®   

(B) wave number move to lesser values 
 Aø»Á›ø\ Gs SøÓÁõÚ ©v¨¦US ©õÖ®  

(C) no change will occur  
 G¢u ©õØÓ•® HØ£hõx   

(D) strength of hydrogen bond increases  
 øímμáß ¤øn¨¤ß \Uv AvP©õS® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

61. Choose the correct IUPAC name for ](CO))[Cr(PPh 53  from the 
following : 
RÌUPshÁØÔ¼¸¢x, ](CO))[Cr(PPh 53 –US \›¯õÚ IUPAC ö£¯øμ 
öu›Ä ö\´P. 

(A) pentacarbonyltriphenylphosphinechromium [III] 

 ö£ßhõPõº£øÚÀiøμ¤øÚÀ£õì¤ßS÷μõª¯® [III]   

(B) pentacarbonyltriphenylphosphinechromium [IV] 
 ö£ßhõPõº£øÚÀiøμ¤øÚÀ£õì¤ßS÷μõª¯® [IV] 

(C) pentacarbonyltriphenylphosphinechromium [O]  
 ö£ßhõPõº£øÚÀiøμ¤øÚÀ£õì¤ßS÷μõª¯® [O]   

(D) pentacarbonyltriphenylphosphinechromium [II] 
 ö£ßhõPõº£øÚÀiøμ¤øÚÀ£õì¤ßS÷μõª¯® [II] 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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62. Match List I with List II correctly and select your answer using the 
codes given below: 

£mi¯À I I £mi¯À II Ehß \›¯õP ö£õ¸zv, R÷Ç öPõkUP¨£mkÒÍ 
SÔ±kPÒ EuÂ²hß Âøh¯Î : 

 List I   List II 
 £mi¯À I   £mi¯À II 

(a) ][Ag(CN)2   1. Tetracarbonyl nickel (O)  

 ][Ag(CN)2    öhmμõPõº£øÚÀ {UPÀ (O) 

(b) ]K[BF4   2. Potassium Hexacyanoferrate (III)  

 ]K[BF4    ö£õmhõ]¯® öíUéõ\¯÷Úõö£º÷μm (III) 

(c) ][Ni(CO)4   3. Dicyanoargentate (I) ion  

 ][Ni(CO)4    øh\¯÷ÚõAºáß÷hm (I) A¯Û 

(d) ][Fe(CN)K 63   4. Potassium tetrafluoroborate (III)   
 ][Fe(CN)K 63    ö£õmhõ]¯® öhmμõ¦Ñ÷μõ ÷£õ÷μm (III)

Codes :    
SÔ±k :  

 (a) (b) (c) (d) 
(A) 3 4 2 1    
(B) 3 4 1 2     
(C) 3 1 2 4    
(D) 1 4 2 3    
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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63. Match List I with List II correctly and select your answer using the 
codes given below : 

£mi¯À I I £mi¯À II Ähß \›¯õP ö£õ¸zv R÷Ç öPõkUP¨£mkÒÍ 
SÔ±kPÒ EuÂ²hß Âøh¯Î : 

 List I   List II 
 £mi¯À I   £mi¯À II 

(a) 33BOH   1. Nidodecaborane (14) 

 33BOH    {÷hõöhPõ÷£õ÷μß (14) 

(b) 222 ONH   2. Tetraoxosilicic acid  

 222 ONH    öhmμõBU÷éõ]¼]U Aª»® 

(c) 1410HB   3. Trihydrogen trioxoborate   

 1410HB    iøμøímμáß iøμBU÷éõ ÷£õ÷μm

(d) 44SiOH   4. Dioxodinitric acid   

 44SiOH    øhBU÷éõøhø|mi›U Aª»® 

Codes :    

SÔ±k :  

 (a) (b) (c) (d) 
(A) 3 4 1 2    
(B) 3 4 2 1     
(C) 1 4 3 2    
(D) 1 4 2 3    
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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64. The solution used to determine Iodine value is ___________ 
A÷¯õiß ©v¨ø£ {ºn°US® Pøμ\À ___________ 

(A) ICl in glacial acetic acid   

 ICl Ehß Q÷Í]¯À A]miU Aª»®   

(B) IBr in glacial acetic acid 
 IBr Ehß Q÷Í]¯À A]miU Aª»®   

(C) IF5 in glacial acetic acid   
 IF5 Ehß Q÷Í]¯À A]miU Aª»®     

(D) None of the above 
 ÷©ØPsh JßÖªÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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65. Match List I with List II and select the correct answer using the 
codes given below the lists.  

Á›ø\ I Ehß Á›ø\ II øÚ¨ ö£õ¸zv Á›ø\PÐUS RÌ 
öPõkUP¨£mkÒÍ öuõS¨¤¼¸¢x \›¯õÚ Âøh°øÚz öu›Ä ö\´P.  

 List I   List II 

 Á›ø\ I   Á›ø\ II 

(a) −CN   1. Bleaching agent  
     ¤Ïa][ Göáßm 
(b) ICl  2. Pseudo halide  
     `÷hõíõø»´k 
(c) 3XeO   3. Interhalogen  
     íõ»áß Cøha÷\º©® 
(d) HClO  4. Trigonal pyramid   
     •U÷Põn ¤μªk 

 (a) (b) (c) (d) 
(A) 2 1 4 3    
(B) 2 4 1 3     
(C) 2 3 4 1    
(D) 2 3 1 4    
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

66. Which of the following reduces copper sulphate to cuprous hydride? 
RÌUPshÁØÖÒ Gx Põ¨£º \À÷£møh Põ¨£º øíiøμhõP JkUS®? 

(A) H3PO2 (B) HNO3
 

(C) H2SO4 (D) HCl 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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67. Which of the following units are linked together in 3 D silicates? 
RÊÒÍÁØÔÀ G¢u A»SPÍõÀ •¨£›©õÚ ]¼÷PmkPÒ 
CønUP¨£mkÒÍÚ? 

(A) 2SiO  (B) −2
3SiO  

(C) −4
4SiO  (D) −6

72OSi  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

68. The most important borane is  
ªPÄ® •UQ¯©õÚ ÷£õ÷μß GÚ¨£kÁx 

(A) B2H6 (B) B4H10
 

(C) B6H12 (D) B10H16 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

69. An example of a redox indicator is  
BUêá÷ÚØÓ&JkUP {Ó[PõmiUS Kº Euõμn® 

(A) Phenolphthalein (B) Methyl orange 

 ¤Úõ¨u¼ß  «zøuÀ Bμga 

(C) Diphenylamine (D) Fluorescein 
 øh¤øÚÀ A«ß  ¦Ñμ]ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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70. 

1)atm)(a(1

Pt;/H2H 2

=

+
, the standard reduction potential for this electrode 

is —————— volt. 

1)atm)(a(1

Pt;/H2H 2

=

+
 ªß •øÚ°ß vmh JkUP ªß•øÚ AÊzu® 

_________ ÷ÁõÀm. 

(A) 2 (B) 1 

(C) 0 (D) –1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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71. Which of the following is/are TRUE according to HSAB concept? 
HSAB öPõÒøPø¯¨ £¯ß£kzv ¤ßÁ¸ÁÚÁØÖÒ \›¯õÚøÁ 
Gx/GøÁ? 

(I) Hard acids prefer to combine with soft bases  
 PiÚ Aª»[PÒ ö©ßø© Põμ[PÐhß GÎvÀ Cøn²® 

(II) Hard acids prefer to combine with hard bases 
 PiÚ Aª»[PÒ PiÚ Põμ[PÐhß GÎvÀ Cøn²® 

(III) Soft acids prefer to combine with soft acids 
 ö©ßø© Aª»[PÒ ö©ßø© Aª»[PÐhß GÎvÀ Cøn²® 

(IV) Soft acids prefer to combine with hard bases 
 ö©ßø© Aª»[PÒ PiÚ Põμ[PÐhß GÎvÀ Cøn²® 

(A) (II) only  

 (II) ©mk®   

(B) (I) and (II) 
 (I) ©ØÖ® (II) 

(C) (II) and (III)  
 (II) ©ØÖ® (III)   

(D) (I), (II) and (IV) 
 (I), (II) ©ØÖ® (IV) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   244-Chemistry 
  [Turn over 

41

72. The pOH and pH of 0.1 M HCl solution is —————— 
0.1 M HCl Pøμ\¼ß pOH ©ØÖ® pH ©v¨¦PÒ •øÓ÷¯ —————— 

(A) 13, 1 (B) 1, 13 

(C) 14, 0 (D) 1, 1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

73. Which one of the following is a soft base? 
RÌPshÁØÖÒ Gx J¸ ö©ßPõμ®? 

(A) H2O (B) −Br  

(C) −CN  (D) 2SO  

(E) Answer not known 
 Âøh öu›¯ÂÀø»» 
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74. The Fe(III) -Cl bond length is 11 pm shorter than the distance 
observed in Fe(II)–Cl because 
Fe(III)–Cl Cøn¨¦ }Í® Fe(II)–Cl Cøn¨¦ }ÍzøuÂh 11 pm 
SøÓÁõÚx HöÚÛÀ 

(A) the increased cationic charge increases the size of the cation   
 A¯Û°ß AvP©õÚ A¯Û Gs Auß E¸Á AÍøÁ AvP›UQÓx 

(B) the increased cationic charge increases the size of the anion 
 A¯Û°ß AvP©õÚ A¯Û Gs Gvº A¯Û°ß E¸Á AÍøÁ 

TmkQÓx 

(C) the chloride ion is attracted to a ‘soft’ cation easily than a 
‘hard’ cation  

 S÷Íõøμk A¯Û PiÚ ÷|ºªß _ø©²øh¯ A¯Ûø¯Âh 
ö©ßø©¯õÚ C¸®¦ A¯Û¯õÀ DºUP¨£kQÓx   

(D) the increased charge on cation pulls the anion closer  
 A¯Û°ß AvP©õÚ A¯Û Gs Gvº A¯Ûø¯ ö|¸UP©õP 

CÊUQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

75. Which one is single covalent bond molecule? 
RÌPshÁØÔÀ G¢u J¸ ‰»UTÖ J÷μ J¸ \P¨ ¤øn¨¦ ‰»UTÖ? 

(A) Hydrogen molecule  
 øímμáß ‰»UTÖ 

(B) Oxygen molecule 

 BUêáß ‰»UTÖ 

(C) Nitrogen molecule  
 ø|mμáß ‰»UTÖ 

(D) Beryllium chloride molecule 
 ö£›¼¯® S÷Íõøμk ‰»UTÖ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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76. In molecular orbital energy level diagram, the number of electrons 
present in the antibonding molecular orbital of oxygen molecule is  
‰»UTÖ Bº¤mhõÀ BØÓÀ ©mh Áøμ£hzvÀ, BU]áß ‰»UTÔÀ 
Gvº¤øn¨¦ ‰»UTÖ Bº¤mhõ¼À EÒÍ G»UmμõßPÎß GsoUøP 

(A) 1 (B) 6 

(C) 7 (D) 8 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

77. The hybridization of −
5XeF  ion is  

−
5XeF  A¯Û°ß CÚUP»¨¦  

(A) d2sp3 (B) sp3d2 

(C) d3sp3 (D) sp3d3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

78. The angle between two covalent bonds is maximum in  
Cμsk \P¨¤øn¨¦PÐUQøh÷¯¯õÚ ÷Põn® CvÀ AvP©õP EÒÍx. 

(A) CH4 (B) H2O 

(C) CO2 (D) C2H4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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79. Mulliken-Jaffe scale of electronegativity is the most satisfying of all 
the scales because it  
•À¼Pß&áõ÷£ Gö»Um÷μõ ö|PmiÂmi AÍÄ÷PõÀ ªPÄ® 
v¸¨v²øh¯xÒÍuØPõÚ Põμn® 

(A) relates to nuclear attraction on the valence electrons  

 AqUP¸Âß, ÷Á»ßì G»UmμõßPÎß «uõÚ Dº¨÷£õk öuõhº¦ 
£kzxÁuõÀ   

(B) relates to nuclear attraction on the core electrons 
 AqUP¸Âß, ©zv¯ G»UmμõßPÎß «uõÚ Dº¨÷£õk öuõhº¦ 

£kzxÁuõÀ 

(C) is fundamental and basic and couples valence state ionization 
energy and electron affinity of different hybridized states   

 P»¨¤Ú Bº¤mhõÀPÎß, A÷¯õøÚ÷\åß \Uv ©ØÖ® G»Umμõß 
A¨¤Ûmi÷¯õk öuõhº¦£kzxÁuõÀ   

(D) depends on unhybridized orbital energies  
 P»¨¤Ú Bº¤mhõÀP÷Íõk öuõhº¤À»õu ÁøP°À 

PnUQh¨£kÁuõÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

80. The correct order of ionisation energy is  
A¯Û¯õUS® BØÓ¼ß \›¯õÚ Á›ø\ 

(A) Na > K > Cs (B) Cs > K > Na 

(C) K > Cs > Na (D) Na > Cs > K 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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81. Hydrogen-Oxygen fuel cells are used in spacecrafts to supply 
øímμáß & BUêáß G›ö£õ¸Ò ªßP»ßPÒ ÂsöÁÎU P»zvÀ GøuU 
öPõk¨£uØPõP £¯ß£kzu¨£kQÓx? 

(A) Oxygen (B) Hydrogen  
 BUêáß   øímμáß   

(C) Water (D) Illumination 
 }º  öÁÎa\® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

82. At high temperature, which one of the following metal is not getting 
oxidised? 
E¯º öÁ¨£{ø»°À, BU]á÷ÚØÓ® Aøh¯õu E÷»õP® Gx? 

(A) Sr (B) Au 

(C) Li (D) Ca 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

83. The equilibrium condition in a closed electrochemical system is  
J¸ ‰h¨£mh ÷ÁvUP»zvß \©{ø»ø¯ Aøh²® Aø©¨¤ß Áøμ¯øÓ 

(A) 0≠Σ iii μν  (B) 0=Σ iii μν  

(C) 0>Σ iii μν  (D) 0<Σ iii μν  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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84. The effective radius of the ionic atmosphere in water at 25°C is   
25°C öÁ¨£{ø»°À }›ß ‰»UTÖPÎß, A¯Ûa `Ç¼ß 
ö\¯ÀÂøÍÄøh¯ Bμzvß ©v¨¤ß AÍÄ 

(A) 9.6223 × 10–9 mI 1/2−
 (B) 9.6223 × 10–6 mI 1/2−

 

(C) 9.6223 × 10–8 mI 1/2−
 (D) 9.6223 × 10–7 mI 1/2−

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

85. Ostwald’s dilution law is applicable to which one of the following 
solutions?   
BìÁõÀm }ºzuÀ Âv ¤ßÁ¸ÁÚÁØÖÒ GuØS ö£õ¸¢x®? 

(A) NaOH (B) NaCl 

(C) KOH (D) CH3COOH 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

86. At 18°C, for KCl and NaCl 
mΛ  difference is  

18°C À KCl ©ØÖ® NaCl US 
mΛ  ÷ÁÖ£õk 

(A) 18.8 (B) 27.8 

(C) 20.8 (D) 21.1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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87. What is your inference when a chemical cell voltage (E) has dropped 
to zero? 
J¸ Cμ\õ¯Ú ö\À¼ß ÷ÁõÀm AÍÄ (E) §ä¯zøu PõmkÁuØS EÚx 
¦›uÀ GßÚ? 
(A) The concentration of the reactants has increased   
 ÂøÚ£kö£õ¸Îß ö\ÔÄ AvP›¨¦ 

(B) The concentration of the products has decreased 
 ÂøÚÂøÍ ö£õ¸Îß ö\ÔÄ SøÓ¨¦ 

(C) The cell reaction has reached equilibrium  
 ö\ÀÂøÚ°ß AÍÄ \©{ø»°À C¸US®   

(D) The cell reaction has completely stopped  
 ö\ÀÂøÚ •Êx® {ßÖÂmhx. 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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88. Which of the following reactions are feasible? 
RÌPshÁØÖÒ |øhö£Ó \õzv¯©õÚ ÂøÚPÒ ¯õøÁ? 

(1) 2eZn2 ++         Zn(E° = – 0.76 V) 

(2) 2eCu2 ++       Cu(E° = + 0.34) 

(3) eAg ++        Ag(E° = +0.80) 

(4) 2eCd2 ++       Cd(E° = – 0.40) 

(A) (1) and (2)  

 (1) ©ØÖ® (2) 

(B) (2) and (3) 

 (2) ©ØÖ® (3) 

(C) (3) and (4)  

 (3) ©ØÖ® (4) 

(D) (2) and (4) 

 (2) ©ØÖ® (4)  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

89. The over voltage of hydrogen over cadmium is ——————, if the 
current density is 2cm1mA −  

ªß÷Úõmh Ahºzv 2cm1mA − BP öPõsi¸US® ÷£õx, Põmª¯zøu 
J¨¤køP°À, øímμáÛß ªøP ªß AÊzuzvß ©v¨¦ 

(A) 0.99 V (B) – 0.99 V 

(C) 0.9 V (D) – 0.9 V 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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90. The standard reduction potential of /NiNi2+  and /ZnZn2+  is – 0.4 V 
and – 0.76 V in a cell set up. 

/NiNi2+  ©ØÖ® /ZnZn2+ ß JkUP ªß AÊzu® •øÓ÷¯ – 0.4 V, 
©ØÖ® – 0.76 V 

Statement I : In this, the Ni undergoes reduction and Zn 
undergoes oxidation   

TØÖ I: C¢u ªßP»zvÀ Ni JkUP©øhQÓx, Zn 
BUêáÚ÷©ØÓ©øhQÓx.  

Statement II : In this cell, Ni undergoes oxidation and Zn 
undergoes reduction 

TØÖ II:  C¢u ªßP»zvÀ Ni BUêáß HØÓ©øhQÓx Zn 
 JkUP©øhQÓx. 

(A) (I) and (II) is true  

 TØÖ (I) ©ØÖ® (II) \›    

(B) (I) and (II) is false 
 TØÖ (I) ©ØÖ® (II) uÁÖ 

(C) (I) is true (II) is false   
 (I) \› (II) uÁÖ   

(D) (I) is false (II) is true  
 (I) uÁÖ (II) \› 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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91. Complex oxides that exhibit superconductivity with x72x2 OBM −−

where, 
AønÄ BUø\kPÒ öPõsh x72x2 OBM −−  «Phzv°À 

(A) M - group I elements, B – halogens   

 M – öuõSv I uÛ©[PÒ B – íõ»áßPÒ   

(B) M – heavy metals, B – non metals 
 M – PÚ E÷»õP®, B – A÷»õP® 

(C) M – group IV elements, B – metals   
 M – öuõSv IV uÛ©[PÒ B – E÷»õP®  

(D) M – group I, group II elements, B – heavy d - metals  
 M – öuõSv I, öuõSv II uÛ©[PÒ B – PÚ d – E÷»õP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

92. The metals which are not deposited by CVD method is 
CVD •øÓ°À G¢u E÷»õP[PøÍ £i¯ øÁUP C¯»õx? 

(A) Molybdenum and titanium (B) Nickel and Tungsten  
 ©õ¼¨iÚ® ©ØÖ® øhmhõÛ¯®  {UPÀ ©ØÖ® h[ìhß 

(C) Aluminium and Copper (D) Tantalum and Silicon  
 A¾ªÛ¯® ©ØÖ® Põ¨£º  hõßh»® ©ØÖ® ]¼UPß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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93. Semi conductors in their pure form is  
y´ø© {ø» SøÓUPhzvPÒ Gß£x 

(A) p-type extrinsic   

 p–ÁøP ¦ÓÂ¯»õÚ   

(B) n-type extrinsic 
 n–ÁøP ¦ÓÂ¯»õÚ 

(C) intrinsic  
 EÒÍõº¢u   

(D) intrinsic and extrinsic  
 EÒÍõº¢u ©ØÖ® ¦ÓÂ¯»õÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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94. Use of high energy X-radiation in a diffraction of a crystal   
J¸ £iPzøu AvP \Uv öPõsh X&PvºPøÍU öPõsk PvºÂ»PÀ B´Ä 
ö\´²®÷£õx 

(A) enlarges the sphere of reflection and decreases the number of 
reflections  

 PvºÂ»UPU ÷PõÍzvøÚ Â›ÁõUSÁxhß SøÓÁõÚ 
GsoUøP°»õÚ Â»UPU PvºPøÍ öÁÎ°k®.   

(B) contracts the sphere of reflection and increases the number of 
reflections 

 PvºÂ»UPU ÷PõÍzvøÚ SÖUSÁxhß AvP GsoUøP°»õÚ 
Â»UPU PvºPøÍ öÁÎ°k® 

(C) contracts the sphere of reflection and decreases the number of 
reflections  

 PvºÂ»UPU ÷PõÍzvøÚ SÖUSÁxhß SøÓÁõÚ 
GsoUøP°»õÚ Â»UPU PvºPøÍ öÁÎ°k®   

(D) enlarges the sphere of reflection and increases the number of 
reflections 

 PvºÂ»UPU ÷PõÍzvøÚ Â›ÁõUSÁxhß AvP GsoUøP°»õÚ 
Â»UPU PvºPøÍ öÁÎ°k® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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95. In methane, hybridization from  
312p2s  to 43 )(2sp  will cost  

«z÷uß ‰»UTÔÀ, 312p2s  C¼¸¢x 43 )(2sp  P»¨¦ Bº¤mhõÀ 
©õØÓzvØPõÚ BØÓÀ ö\»Ä 

(A) no energy 

 JßÖªÀø»   

(B) half the energy required for the hybridization of electrons in 
phosphorus 

 £õì£μì AqÂÀ HØ£k® P»¨¦ Bº¤mhõÀ ©õØÓzvØPõÚ 
\Uv°À \›£õv¯õS® 

(C) twice the energy required for the hybridization of electrons in 
phosphorus  

 £õì£μì AqÂÀ HØ£k® P»¨¦ Bº¤mhõÀ ©õØÓzvØPõÚ 
\Uv°ß C¸©h[PõS®   

(D) a large quantum of energy equivalent to the first ionization 
energy of carbon 

 Põº£ß AqÂß •uÀ A¯Û¯õUS® \Uvø¯¨ ÷£õßÓ ªP AvP 
AÍÂ»õÚ JßÓõS® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

96. The transition temperature of the system is  
sulphur(Rhombic)            sulphur(Monoclinic) 

sulphur(Rhombic)    sulphur(Monoclinic) Aø©¨¤ß {ø»©õÖ öÁ¨£{ø» 
GßÚ? 

(A) 159.5°C (B) – 95.6°C 

(C) 95.6°C (D) – 159.5°C 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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97. Which of the following crystal has no plane of symmetry and no axis 
of symmetry? 
RÌUPshÁØÔÀ G¢u¨ £iP®, ^ºø© uÍzøu÷¯õ, ^ºø© Aaø\÷¯õ 
ö£ØÔ¸UPÂÀø»? 

(A) KCl (B) O5HCuSO 24 ⋅  

(C) ZnO (D) O2HCaSO 24 ⋅  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

98. The lengths cba ,,  and angles γβα ,, of tetragonal crystal system 
respectively are  
|õØ÷Põn £iP ÁøP°ß }Í[PÒ cba ,,  ©ØÖ® ÷Põn[PÒ γβα ,,
•øÓ÷¯ 

(A) cba ==  and 90≠== γβα   

 cba ==  ©ØÖ® 90≠== γβα    

(B) cba ≠=  and 90=== γβα  

 cba ≠=  ©ØÖ® 90=== γβα  

(C) cba ≠=  and  120,90 === γβα   

 cba ≠=  ©ØÖ®  120,90 === γβα    

(D) cba ≠≠  and 90=== γβα   

 cba ≠≠  ©ØÖ® 90=== γβα  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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99. Face centred unit cell contains the equivalent of —————— atoms.
•P¨¦ ø©¯ A»STk ———— \©õÚ AqUPøÍ øÁzv¸US®. 

(A) 4 (B) 3 

(C) 6 (D) 5 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

100. The Miller planes equivalent to (010) are listed below. Identify the 
correct listing. 
(010) ªÀ»º uÍzvØUS Cøn¯õÚ uÍ[PÒ R÷Ç öPõkUP¨£mkÒÍÚ. 
\›¯õÚ uÍ[PøÍU öPõsh Á›ø\ Gx? 

(A) (100), (001)  

(B) (100), (001), (– 110) 

(C) (– 100), (0 – 10), (00 – 1)  

(D) (100), (001), (– 100), (0 – 10), (00 – 1) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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101. Due to the lanthanide contraction the basicity decreases as 
»õ¢uøÚk SÖUPzuõÀ ö£ê]mi SøÓ¯ Põμn® 

(A) there is no change in ion size 

 A¯Û AÍÄ ©õÓõ©À C¸¨£x   

(B) the ion size decreases 
 A¯Û AÍÄ SøÓQÓx 

(C) the ion size increases 
 A¯Û AÍÄ AvP›UQÓx   

(D) the ion size increases first and then decreases 
 A¯Û AÍÄ •u¼À AvP›zx ¤ß SøÓQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

102. Which of the following factors make the separation of lanthanides a 
formidable task? 
RÌPshÁØÔÀ G¢u Põμo »õ¢uøÚk ¤›zuø» PiÚ©õUSQÓx? 

(A) similarity of Ionic size 

 Jzu A¯Û AÍÄ   

(B) identical charge of +3 
 J÷μ ©õv›¯õÚ +3 ªß_ø© 

(C) same charge to radius ratio 
 Jzu ªß_ø©/Bμ ÂQu®   

(D) all of the above 
 ÷©÷» SÔ¨¤mh AøÚzx® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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103. 3(OH) La   is most basic while ( )3OHLu  is least basic because 

La 3(OH)  AvP Põμzußø© Eøh¯x, BÚõÀ ( )3OHLu  SøÓ¢u 
Põμzußø© Eøh¯x, Põμn® 

(A) they are d-block elements  

 AøÁPÒ d–öuõSv uÛ©[PÒ   

(B) they belong to the same group 
 J÷μ öuõSvø¯a ÷\º¢uøÁ 

(C) of decreased covalent character  
 SøÓ²® \P¤øn¨¦z ußø©   

(D) of lanthanide contraction 
 »õßuøÚk SÖUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

104. Decrease in order of standard electrode reduction potential for the 
reaction 

( )
−+ + 3eM3

aq         M(s) (M = lanthanide) 

( )
−+ + 3eM3

aq      M(s) (M = ÷»¢uøÚk) GßÓ ÂøÚ°ß£i vmh JkUP 

ªßÚÊzuzvß CÓ[S Á›ø\. 

(A) ++++ >>> 3333 LuErCeLa   

(B) ++++ >>> 3333 LuLaErCe  

(C) ++++ >>> 3333 LaCeErLu   

(D) ++++ >>> 3333 CeLuLaEr  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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105. The Lanthanide contraction refers to 
»õ¢uøÚk SÖUP® Gøu SÔUQÓx? 

(A) Ionic radius of that series  

 A¢u Á›ø\°ß A¯Û Bμ®   

(B) Size of the hydrated +3M  ions 

 }÷μØÓ® ö£ØÓ +3M  A¯Û°ß E¸ÁÍÄ 

(C) Size of the unhydrated +3M  ions 

 }÷μØÓ® AÀ»õu +3M  A¯Û°ß E¸ÁÍÄ 

(D) Oxidation states 
 BU]á÷ÚØÓ {ø»PÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

106. 5d4f →  Laporte-allowed electron transitions observed in 
–––––––––––––– Lanthanide Ions.  
»¨£õº÷h – AÝ©vUP¨£mh 5d4f →  G»Umμõß £›©õØÓ® –––––––––––
»õ¢uøÚk A¯Û°À {PÌQÓx. 

(A) +3Tb  (B) +3Gd  

(C) +3Er  (D) +3Lu  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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107. In which pair 5f subshell is half filled? 
G¢u Cøn°À 5f  xønTk £õv {øÓ¢xÒÍx? 

(A) No and Lr  

 No ©ØÖ® Lr   

(B) Am and Cm 
 Am ©ØÖ® Cm 

(C) Am and No  
 Am ©ØÖ® No   

(D) Lr and Cm 
 Lr ©ØÖ® Cm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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108. For the ( )[ ]333 ClNHCo  and ( )[ ] +3
3enCo , which is the correct 

statement? 

( )[ ]333 ClNHCo  ©ØÖ® ( )[ ] +3
3enCo  CøÁPÐUS Gx \›¯õÚ TØÖ? 

(A) optical isomerism is possible in ( )[ ]333 ClNHCo  and not in 

( )[ ] +3
3enCo   

 ( )[ ]333 ClNHCo  –À JÎ _ÇØ] ©õØÔ¯® Põn¨£k® ©ØÖ® 

( )[ ] +3
3enCo  –À Põn¨£hõx   

(B) optical isomerism is possible in both 
 Cμsi¾® JÎ _ÇØ] ©õØÔ¯® Põn¨£k® 

(C) optical isomerism is possible in ( )[ ] +3
3enCo  and not in 

( )[ ]333 ClNHCo  

 ( )[ ] +3
3enCo –À JÎ _ÇØ] ©õØÔ¯® Põn¨£k® ©ØÖ® 

( )[ ]333 ClNHCo  –À Põn¨£hõx   

(D) optical isomerism is not possible in both 
 Cμsi¾® JÎ _ÇØ] ©õØÔ¯® Põn¨£hõx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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109. Choose the incorrect answer  
uÁÓõÚ Âøhø¯ ÷uº¢öukUPÄ®. 

(A) Bonding M.O are formed by the additive effect of the atomic 
orbitals  

 ¤øn¨¦ ‰»UTÖ Bº¨¤mhõÀPÒ Aq Bº¨¤mhõÀPÎß ÷\ºUøP 
ÂøÍÂÚõÀ E¸ÁõQÓx   

(B) The electron density in the internuclear region in bonding 
M.O. is very low 

 ¤øn¨¦ ‰»UTÖ Bº¨¤mhõÀPÎß AqUP¸UPÐUQøh÷¯ 
G»Umμõß AhºÄ SøÓÁõP C¸US® 

(C) Energy of the antibonding M.O. is higher than that of the 
combining atomic orbitals   

 Cøn²®  Aq Bº¨¤mhõÀPÎß BØÓø» Âh Gvº¤øn¨¦ 
‰»UTÖ Bº¨¤mhõÀPÎß BØÓÀ AvP®   

(D) Antibonding M.O. are represented by ∗∗∗ δπσ ,,  etc. 

 ∗∗∗ δπσ ,,  etc GßÖ Gvº¤øn¨¦ Bº¨¤mhõÀPÒ 
SÔUP¨£kQßÓÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

110. Decreasing order of 0Δ  values 

0Δ  ©v¨¦PÎß Ai¨£øh°À CÓ[SÁ›ø\ 

(A) ( )[ ] ( )[ ] ( )[ ] ( )[ ] ++++ >>> 2
62

3
62

2
62

3
62 OHVOHCrOHFeOHFe   

(B) ( )[ ] ( )[ ] ( )[ ] ( )[ ] ++++ >>> 2
62

3
62

3
62

2
62 OHVOHFeOHCrOHFe  

(C) ( )[ ] ( )[ ] ( )[ ] ( )[ ] ++++ >>> 2
62

3
62

2
62

3
62 OHFeOHFeOHVOHCr   

(D) ( )[ ] ( )[ ] ( )[ ] ( )[ ] ++++ >>> 3
62

3
62

2
62

2
62 OHFeOHCrOHFeOHV  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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111. Match the following : 
ö£õ¸zxP :  
 Complex   Dipole moment/Optical activity 
 AønÄ   C¸•øÚv¸¨¦zvÓß/JÎ _ÇØÖ® 

ußø© 
(a) Cis- ( )[ ]223 ClNHPt    1.  0=μ  

 J¸£UP ( )[ ]223 ClNHPt    0=μ  

(b) trans- ( )[ ]223 ClNHPt   2. Optically inactive 

 ©õÖ£UP ( )[ ]223 ClNHPt    JÎ _ÇØÓõx 

(c) planar-(meso-stilbene   3.  0≠μ   
 diamine) (isobutylene   0≠μ  
 diamine) Pd II 
 uÍÁiÁ («÷\õ ìiÀ¤ß  
 h¯ªß (I÷\õ ¤³mi¼ß  

 h¯ªß) Pd II      
(d) tetrahedral-(meso-stilbene 4. μ =  infinite 

 diamine) (isobutylene    μ  = •iÂÀ»õux 
 diamine) Pt II  
 |õß•Q («÷\õ ìiÀ¤ß  
 h¯ªß) (I÷\õ ¤³mi¼ß  

 h¯ªß) Pt II      

     5. Optically active 
      JÎ _ÇØÖ® 

 (a) (b) (c) (d) 
(A) 3 1 5 2     
(B) 4 1 5 2     
(C) 2 3 4 1    
(D) 3 5 1 4 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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112. Total number of ligand-to-metal charge transfer transitions and the 
number of such transitions observed in visible region of −

4MnO
respectively are 

−
4MnO  –ß DÛ¼¸¢x E÷»õP® G»Umμõß ©õØÓ Ch©õØÓ[PÎß ö©õzu 

GsoUøP ©ØÖ® CøÁPÎÀ Pm¦»ÚõS® £v°À Põn¨£k® 
Ch©õØÓ[PÎß GsoUøP •øÓ÷¯ 

(A) 3 and 1  

 3 ©ØÖ® 1   

(B) 3 and 2 
 3 ©ØÖ® 2 

(C) 4 and 1  
 4 ©ØÖ® 1   

(D) 4 and 2 
 4 ©ØÖ® 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

113. Which of the following complex ions involved Ligand →  Metal 
( )ML →  charge transfer? 
RÌPsh AønÄ ÷\º©[PÎÀ GÁØÖÒ DÛ →  E÷»õP ( )ML →
ªß_ø© |PºÄ {PÌQßÓÚ? 

(A) −2
6r ]Br[I   

(B) ( )6CoCr  

(C) [ ] −3
6(CN)Fe   

(D) ( )[ ] +3
6pyIr  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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114. Electronic configurations of [ ] −3
6CoF  and ( )[ ] −4

6CNFe  on the basis of 
crystal field splitting respectively are 

£iP ¦»¤Í¨¦ Ai¨£øh°À [ ] −3
6CoF  ©ØÖ® ( )[ ] −4

6CNFe PÎß 
G»Umμõß Aø©¨¦PÒ •øÓ÷¯ 

(A) 24
2 eggt  and 06

2 eggt   

 24
2 eggt  ©ØÖ® 06

2 eggt  

(B) 06
2 eggt  and 24

2 eggt  

 06
2 eggt  ©ØÖ® 24

2 eggt  

(C) Both have 24
2 eggt   

 CμsiØS® 24
2 eggt   

(D) Both have 06
2 eggt  

 CμsiØS® 06
2 eggt  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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115. Match the following : 
ö£õ¸zxP : 

(a) [ ] −2
4NiCl  (1) 3dsp   (i) square pyramidal 

 [ ] −2
4NiCl   3dsp   \xμ¤μªk 

(b) ( )[ ] −2
4CNCu  (2) 3sp   (ii) square planar 

 ( )[ ] −2
4CNCu   3sp   \xμ uÍ® 

(c) ( )[ ]5CoFe  (3)  2dsp  (iii) trigonal bipyramidal

 ( )[ ]5CoFe    2dsp   •U÷Põn C¸ ¤μªk 

      (iv) tetrahedral 
       |õß•Q  
       

(A) (a) – (3) – (ii)  (b) – (1) – (iii) (c) – (2) – (iv)  
(B) (a) – (2) – (iii) (b) – (3) – (ii) (c) – (1) – (iv)  
(C) (a) – (2) – (iv) (b) – (3) – (ii) (c) – (1) – (iii)  
(D) (a) – (3) – (iii) (b) – (1) – (iv)  (c) – (2) – (i) 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 

116. What is the effective atomic number of ‘Pd’ in tetrachloropalladium 
(II) ion? 
öhmμõ S÷Íõ÷μõ £À÷»i¯® (II) A¯Û°À EÒÍ ‘Pd’ –°ß BØÓÀªUP 

AqGs (EAN) GzuøÚ? 

(A) 52 (B) 59 

(C) 55 (D) 56 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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117. Pick out the inner orbital octahedral complex among the following 
R÷Ç öPõkUP¨£mkÒÍÁØÖÒ EÒ Bº¤mhÀ Gs•Q AønøÁU 
÷uº¢öuk : 

(A) ( )[ ] −3
62OHFe  (B) [ ] −3

6FeF  

(C) ( )[ ] +4
63NHPt  (D) ( )[ ] +2

63NHCo  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

118. What is the magnetic moment of the ( ) ( )[ ] +2
52 NOOHFe  complexion?

( ) ( )[ ] +2
52 NOOHFe AønÄ A¯Ûß Põ¢u v¸¨¦z vÓß GßÚ? 

(A) 2.82 B.M. (B) 3.89 B.M. 

(C) 5.91 B.M. (D) 4.32 B.M. 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

119. The number of possible geometrical and optical isomerism of 
( )[ ] °⋅⋅+

2356
2 COCHCHCoHCBe  tetrahedral complex is –––––––––– 

( )[ ] °⋅⋅+
2356

2 COCHCHCoHCBe  GÝ® |õß•Q AønÄ ÷\º©zvÀ 

Ch® ö£ØÖÒÍ ÁiÁ ©ØÖ® JÎ _ÇØ] ©õØÔ¯[PÎß GsoUøP 
––––––––––. 

(A) (0, 2) (B) (2, 2) 
(C) (0, 4) (D) (0, 0) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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120. Oxidation states of central metal ions in ( )[ ]4CONi  and ( )[ ] −2
4CNNi

respectively are 

( )[ ]4CONi  ©ØÖ® ( )[ ] −2
4CNNi CøÁPÎÀ ø©¯ E÷»õP A¯ÛPÎß 

BU]á÷ÚØÓ {ø»PÒ •øÓ÷¯ 

(A) +4 and +4 (B) 0 and –2 

 +4 ©ØÖ® +4  0 ©ØÖ® –2 

(C) 0 and +4 (D) 0 and +2 
 0 ©ØÖ® +4  0 ©ØÖ® +2   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

121. The reagent NBS is used for 
NBS Põμo°ß £¯ß£õk 

(A) preparing Gilmann reagents  

 QÀ÷©ß Põμo u¯õ›zuÀ  

(B) preparing Grignard reagents 
 Q›UÚõºk Põμo u¯õ›zuÀ 

(C) preparing alkenes from alkyl halide  
 AÀøPÀ íõø»i¼¸¢x AÀRß u¯õ›zuÀ   

(D) the bromination of allylic group 
 AÀø»¼U öuõSv ¦÷μõª÷ÚØÓ©øhuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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122. What is the correct number of π -electron for the disrotatory 
thermally allowed and photochemically forbidden electrocyclic 
reactions? 
Gvº _ÇÀ öPõsh öÁ¨£ÂøÚ¯õÀ AÝ©vUP¨£mh ©ØÖ® 
JÎ÷ÁvÂøÚ¯õÀ uøh ö\´¯¨£mh G»Um÷μõø\U¼U ÂøÚPÎÀ 
π & G»UmμõßPÎß GsoUøP GßÚ? 

(A) 4n + 0 (B) 4n + 4 

(C) 4n + 2 (D) 4n + 3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

123. Lithium aluminium Hydride is a much stronger reducing agent than 
4NaBH  because  

4NaBH I Âh ¼zv¯® A¾ªÛ¯® øíiøμk AvP Á¼ø©ªUP 
JkUS® Põμo¯õP ö\¯À£kQÓx, HöÚÛÀ 

(A) Al is less electronegative than Boran so more negative charge 
density on 4AlH Θ  

 ÷£õμõøÚ Âh Al SøÓ¢u G»Umμõß PÁºußø© öPõshx. 

Bu»õÀ, AvP Gvº ªß_ø© Ahºzv 4AlH Θ ÷©À EÒÍx  

(B) Al is a metal and Boran is a non metal 
 Al Gß£x E÷»õP® ©ØÖ® ÷£õμõß Gß£x A÷»õP® 

(C) Al can exhibit +3 oxidation State   
 Al, +3 BUêá÷ÚØÓ {ø»ø¯ ö£ØÖÒÍx   

(D) Al is alkaline earth metal 
 Al Gß£x Põμ©s E÷»õP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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124. Find the product of  
ÂøÚö£õ¸øÍ PshÔP 

 
 

 

(A)

   

(B)

  

(C)

  

(D)

  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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125. Select the correct statements with respect to osmium tetroxide  
Bìª¯® öhmμõUø\øh¨ ö£õÖzx \›¯õÚ Âøhø¯z ÷uº¢öukUPÄ® 

(1) Adds two OH groups to a double bond of an organic compound 

 P›©  ÷\º©zv¾ÒÍ Cμmøh¨ ¤øn¨¤À Cμsk OH öuõSvPøÍ 
÷\ºUQÓx  

(2) Oxidises aldehyde to alcohol  
 BÀiøíøh BÀPíõ»õP ©õØÖQÓx 

(3) Toxic  
 |a_zußø©²øh¯x 

(4) Reduces secondary alcohol to alkane 
 D›øn¯ BÀPíõø» AÀ÷PÚõP JkUSQÓx 

(A) (1) and (2) only  

 (1) ©ØÖ® (2) ©mk®   

(B) (1) and (3) only 
 (1) ©ØÖ® (3) ©mk® 

(C) (2) and (3) only  
 (2) ©ØÖ® (3) ©mk®   

(D) (3) and (4) only 
 (3) ©ØÖ® (4) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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126. In Perkin reaction, the acetate anion abstract an α -Hydrogen from 
the acid anhydride and form the intermediate 
ö£ºQß ÂøÚ°À A]m÷hm Gvº A¯Û¯õÚx Aª» }›¼°¸¢x α -
øímμáøÚ Dºzx E¸ÁõS® Cøh{ø» ö£õ¸Ò 

(A) Carbonium ion intermediate  

 Põº÷£õÛ¯® A¯Û Cøh{ø» ö£õ¸Ò 

(B) Carbanion ion intermediate 
 Põº÷£Û¯ß A¯Û Cøh{ø» ö£õ¸Ò 

(C) Radical intermediate  
 uÛ EÖ¨¦ Cøh{ø» ö£õ¸Ò   

(D) Ester intermediate 
 Gìhº Cøh{ø» ö£õ¸Ò 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

127. Find the product : 

ÂøÚÂøÍ ö£õ¸øÍU PõsP: 

HCl(ii)
ONaHC(i) 52

523 HCOOCCH2 ⎯⎯⎯⎯⎯⎯ →⎯  

(A) OHHCHCOOCCHCOCH 525223 +   

(B) OHCHHCCOOCHCOHC 352252 +  

(C) OHHCCHCOOCHCOHC 523252 +   

(D) OHCHCHCHCOOCHCHCOCH 223323 +  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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128. What are the self oxidation products of aromatic aldehydes that do 
not have α -hydrogen atoms in the presence of KOH? 
Põμ[PÎß •ßÛø»°À α -øímμáß CÀ»õu A÷μõ÷©miU 
BÀiøíkPÎß _¯ BUêá÷ÚØÓ ö£õ¸mPÒ ¯õøÁ? 

(A) COOHCOHCOHHC 5656 +   

(B) +−+ KCOOHCOHCHHC 56256  

(C) +−+ KCOCOOHCOHCHCHHC 562256    

(D) +−+− + KCOOHCKOHC 5656  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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129. Match the following : 
RÌPshÁØøÓ ö£õ¸zv GÊxP : 
 List I   List II 
 Á›ø\ I    Á›ø\ II 
(a) Osmium tetroxide  1. Woodward Hoffmann Rule 
 Bìª¯® öhmμõUøék  EmÁõºk íõ¨©õß Âv 
(b) Ketone to Lactone  2. Cannizzaro Reaction  
 Rm÷hõÛ¼¸¢x »õU÷hõß   
 ©õØÓ®   PõÛ\õ÷μõ ÂøÚ 
(c) Electrocyclic reactions  3. Baeyer Villiger reaction  
 G»Um÷μõø\UÎU ÂøÚPÒ ÷£¯º&ÂÀ¼Pº ÂøÚ 
(d) Reactions of aldehydes 4. Reducing agent   
 with no α -hydrogen  JkUPUPõμo 
 α -øímμáß CÀ»õu   
 BÀiøíkPÎß ÂøÚ   

 (a) (b) (c) (d) 
(A) 4 3 1 2    
(B) 3 4 1 2     
(C) 2 1 4 3    
(D) 1 4 3 2 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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130. Match the following : 
RÌUPshÁØøÓ ö£õ¸zxP : 
 Starting Compound/s  Rearrangement reaction 
 öuõhUPa ÷\º©®/[PÒ  Ch©õØÓ ÂøÚ 
(a) R CO N3  1. Schmidt  
 R CO N3   ìQªz 

(b) 1CONHOCORR   2. Hoffmann  

 1CONHOCORR    íõL¨ö©ß 

(c) R COOH + HN3  3. Lossen  
 R COOH + HN3   »õéß 
(d) 223 CONHCHCH −−  4. Curtius  

 223 CONHCHCH −−   Pºi¯ì 

 (a) (b) (c) (d) 
(A) 4 3 1 2    
(B) 2 4 1 3     
(C) 3 2 4 1    
(D) 2 1 4 3 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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131. Match the following : 
ö£õ¸zxP : 
(a) Amino-de-hydrogenation 1. Michael addition  
 Aª÷Úõ&øímμáß }UPÀ  ø©U÷PÀ ÷\º¨¦ ÂøÚ 
(b) Alkylation of Ketone  2. Stork-Enamine reaction  
 Rm÷hõøÚ AÀøP÷»ØÓ®   
 ö\´uÀ    ìhõºU&DÚø©ß ÂøÚ 
(c) Addition of ester group to 3. Friedel-crafts reaction   
 nitro alkane 
 ø|m÷μõ AÀ÷PÛß Gìhº  
 öuõSvø¯ ÷\ºzuÀ    L¨ŸhÀ QμõL¨m ÂøÚ 
(d) Alkylation of aromatic   4. Chichibabin reaction  
 compounds  
 A÷μõ÷©miU ÷\º©zvÀ   
 AÀøP÷ÚØÓ®    ]]£õ¤ß ÂøÚ 

 (a) (b) (c) (d) 
(A) 4 1 3 2    
(B) 2 4 1 3     
(C) 4 3 1 2    
(D) 4 2 1 3 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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132. The polarity produced in a molecule as a result of higher electron 
activity of one atom compared to another is termed as 
Cμsk AqUPÐUQøh÷¯¯õÚ G»Umμõß ö\¯À£õmhõÀ •øÚÄ 
öPõÒÍÀ E¸ÁõUP¨£kÁx 

(A) Inductive effect (B) Resonance effect 

 yshÀ ÂøÍÄ  EhÛø\Ä ÂøÍÄ 

(C) Mesomeric effect (D) Hyper conjugation 
 «÷\õö©›U ÂøÍÄ  ¤øn¨¤À»õ EhÛø\Ä 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

133. Due to electron deficiency carbonium ions behave as a 
G»Umμõß ö\ÔÄ SøÓÁõÀ Põº£ß ÷|º A¯Û ö\¯À£kÁx 

(A) Lewis base (B) Lewis acid 
 ¿°ì Põμ©õP  ¿°ì Aª»©õP 

(C) Strong base (D) Strong acid 
 Ã›¯® ªS¢u Põμ©õP  Ã›¯® ªS¢u Aª»©õP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

134. Which among the following carbonium ions is more stable? 
RÌPsh Põº÷£õÛ¯® A¯ÛPÎÀ Gx AvP {ø»¨¦ ußø© Eøh¯x? 

(A) Propyl carbonium ion   (B) Butyl carbonium ion 

 ¦μ¨ø£À ÷|ºªß A¯Û  ¤³møhÀ ÷|ºªß A¯Û 

(C) Benzyl carbonium ion (D) Ethyl carbonium ion 
 ö£ßø\À ÷|ºªß A¯Û  GzvÀ ÷|ºªß A¯Û 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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135. The hybridization of carbocation in 
⊕

3CR  is  
⊕

3CR  À ÷|ºªß _ø© öPõsh Põº£Ûß CÚUP»¨¦  

(A) sp3 (B) sp2 

(C) sp (D) dsp2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

136. When acetylene is treated with excess of hydrogen bromide the final 
product obtained is? 
A]mi¼÷Úõk AvP AÍÄ øímμáß ¦÷μõø©k ÂøÚ ¦›²®÷£õx 
CÖv¯õPU QøhUS® ÷Áv¨ö£õ¸Ò ‰»UTÖ 

(A) 1 – bromo ethane  
 1 – ¦÷μõ÷©õ D÷uß  

(B) 1, 1 – dibromo ethane 

 1, 1 – øh¦÷μõ÷©õ D÷uß 

(C) 1, 2 – dibromo ethane  

 1, 2 – øh ¦÷μõ÷©õ D÷uß 

(D) 1, 1, 2, 2 – tetra bromo ethane 
 1, 1, 2, 2 –  öhmμõ ¦÷μõ÷©õ D÷uß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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137. When arylnitrenes undergoes dimerisation gives –––––––––– 
AøμÀ ø|mŸøÚ Cμmøh¯õUSuÀ ÂøÚUS Em£kzx® ö£õÊx 
Qøh¨£x –––––––––– 

(A) azo benzene (B) azoxy benzene 

 A÷\õ ö£ß^ß  A\õUê ö£ß^ß 

(C) nitro benzene (D) nitroso benzene 
 ø|m÷μõ ö£ß^ß  ø|mμ÷\õ ö£ß^ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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138. Which of the following product will be formed for the reaction? 

 

 
GßÓ ÂøÚUS, ¤ßÁ¸® G¢u ÂøÍ 

ö£õ¸Ò E¸ÁõPU Tk®? 

(A)
  

(B)
  

(C)
   

(D)
  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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139. The correct statement about the stability of carbanion  
Põº£ß Gvº A¯Û°ß {ø»¨¦z ußø© ö£õ¸zx ¤ßÁ¸ÁÚÁØÖÒ Gx 
\›¯õÚ Põμo 

(A) Decrease in s-character at the carbonion carbon  

 Gvº Põº£ß A¯Û°ß s-ußø© SøÓuÀ   

(B) Presence of electron donating group 
 G»Umμõß ÁÇ[S® öuõSv £v¼mi¸zuÀ 

(C) Conjugation of the carbanion lone pair with a polarised 
multiple bond  

 JßÖ Âmh C¸¤øn¨¦PÒ Põº£ß Gvº A¯Û²® Cøn¢v¸zuÀ 

(D) Non Aromatisation 
 A÷μõ÷©miU ußø© CÀ»õv¸zuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   244-Chemistry 
  [Turn over 

81

140. Predict the products of the reaction 

 

 
GßÓ ÂøÚ°ß ÂøÍö£õ¸øÍ FQzx u¸P 

(A)
    

and
     

    
©ØÖ®

     

(B)
     

and 
    

     
©ØÖ® 

    

(C)
     

and
     

     
©ØÖ®

     

(D)
 ,     

and
     

 ,     
©ØÖ®

     

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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141. Acetone – water – diethyl ether at 1 atm and 30°C is a/an 
1 ÁÎ©sh» ©ØÖ® 30°C À A]m÷hõß – }º – øh GzvÀ Dzuº BÚx 
J¸ 

(A) One – component system  

 J¸ – TÖ Aø©¨¦   

(B) Two – component system 
 C¸ – TÖ Aø©¨¦ 

(C) Three – component system  
 •UTÖ Aø©¨¦   

(D) Multi – component system 
 £» TÖ Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

142. How many phases are present in the following equilibrium reaction 
RÌPsh \©{ø» ÂøÚ°À GzuøÚ {ø»PÒ EÒÍx? 
 

( ) ( )g2s OHFe +          ( ) ( )g2s HFeO +  

(A) 4 (B) 3 

(C) 1 (D) 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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143. An alloy of Pb and Ag contains 25% Pb. Find the mass of eutectic in 
1kg of alloy, if the eutectic system contains 40% Pb.  
öÁÒÎ°¯® ©ØÖ® D¯® P»¢u P»øÁ°À 25 \uÃu® D¯® EÒÍx. 
E÷»õPU P»øÁ°À 1 QQ |À¾¸Q ¦ÒÎ°ß 40 \uÃu ÂQu® D¯zvß
©v¨¦ 

(A) 625 g (B) 750 g  

 625 Q  750 Q 

(C) 500 g (D) 550 g 
 500 Q  550 Q 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

144. Match the following : 
\›¯õP ö£õ¸zuÄ® : 

 Equilibrium types    Kp/Kc is equal to 
 \©{ø» ÂøÚ ÁøPPÒ   Kp/Kc °ß ©v¨¦  

(a) ( ) ( )gOgN 22 +       ( )gNO2  1. ( ) 1RT −   

(b) ( ) ( )g3HgN 22 +       ( )gNH2 3  2. RT  

(c) ( )sClNH4       ( ) ( )gHClgNH3 +  3. 1 

(d) ( ) ( )gOg2SO 22 +  ( )g2SO3  4. ( ) 2RT −   

 (a) (b) (c) (d) 
(A) 1 2 3 4    
(B) 2 3 4 1     
(C) 3 4 2 1    
(D) 1 4 3 2 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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145. For a reaction 22 IH +      2HI at 721 K, the value of equilibrium 
constant is 50. If 0.5 moles each of 2H  and 2I is added to the system 
the value of equilibrium constant will be 

22 IH +      2HI GßÓ \©{ø» ÂøÚ°ß öÁ¨£{ø» 721 K BP C¸US® 

ö£õÊx A¢u ÂøÚ°ß \©{ø» ©õÔ¼ 50 BS®. C¢u \©{ø» 

ÂøÚ°À 0.5  ÷©õÀ 2H ©ØÖ® 0.5  ÷©õÀ 2I  °Ý® ÷\ºUS® ö£õÊx 
HØ£k® \©{ø» ©õÔ¼°ß ©v¨¦ 

(A) 40 (B) 60 

(C) 50 (D) 30 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

146. At 100°C, the specific volumes of water and steam are 1 C.C. and 
1673 C.C. respectively. The molar heat of vapourisation of water in 
this range may be taken as 40.584 kJ. What is the change in vapour 
pressure of the system by 1°C change in temperature? 
100°C öÁ¨£{ø»°À }º ©ØÖ® }μõÂ öuõSv°ß öPõÒÍÄ •øÓ÷¯ 

1 C.C ©ØÖ® 1673 C.C. }›ß ÷©õ»õº BÂ¯õUS® öÁ¨£® 40.584 kJ
GÚU öPõÒP. öÁ¨£{ø»°À 1°C  ©õØÓ® HØ£k® ö£õÊx BÂ AÊzu® 
GÆÁÍÄ ©õÖ®? 

(A) 270 mm of Hg by 1°C raise in temperature at 100°C  

 270 mm Hg À 1°C öÁ¨£{ø» E¯¸® ÷£õx @ 100°C   

(B) 2.7 mm of Hg by 1°C raise in temperature at 100°C 
 2.7 mm Hg À 1°C öÁ¨£{ø» E¯¸® ÷£õx @ 100°C 

(C) 0.27 mm of Hg by 1°C raise in temperature at 100°C  
 0.27 mm Hg À 1°C öÁ¨£{ø» E¯¸® ÷£õx @ 100°C   

(D) 27 mm of Hg by 1°C raise in temperature at 100°C 
 27 mm Hg °À 1°C öÁ¨£{ø» E¯¸® ÷£õx @ 100°C 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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147. The mouth feels cold, when the ice melts in the mouth. This action is 
in accordance with 
Iì BÚx Áõ°À E¸S® ÷£õx, Áõ°À J¸ ÁøP SÎº¢u EnºÄ 
HØ£kQÓx. CUTØÓõÚx •ØÔ¾® ———— ö£õ¸¢x Aø©QÓx. 

(A) First law of thermodynamics  

 öÁ¨£Â¯UPÂ¯¼ß •uÀ Âv   

(B) Second law of thermodynamics 
 öÁ¨£Â¯UPÂ¯¼ß Cμshõ® Âv 

(C) Zeroth law of thermodynamics  
 öÁ¨£Â¯UPÂ¯¼ß §äâ¯ Âv   

(D) Third law of thermodynamics 
 öÁ¨£Â¯UPÂ¯¼ß ‰ßÓõ® Âv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

148. Complete the reaction : 

 
ÂøÚø¯ §ºzv ö\´ : 

 

(A) CHOCH3  (B) 33OCHCH  

(C) OH2  (D) OHHC 52  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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149. Which one of the following is used as a rocket propellant and also as 
a by product of oxidative metabolism in living organism? 
R÷Ç öPõkUP¨£mkÒÍøÁPÎÀ Gx μõUöPmiÀ E¢x ö£õ¸ÍõPÄ®, 
E°›PÎÀ |øhö£Ö® BUêá÷ÚØÓ ÁÍº]øu ©õØÓzvß÷£õx QøhUS® 
£UPÂøÍ ö£õ¸ÍõPÄ® C¸UQÓx? 

(A) 22OH  (B) Hydrazine 

 22OH   øímμ^ß 

(C) Benzene (D) Propane 
 ö£ß^ß  ¦öμõ¨÷£ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

150. Calculate the number of moles of ( )gHCl produced by the absorption 

of one joule of radiant energy of wavelength 480 nm in the reaction 
( ) ( ) ( )gg2g2 HCl2ClH →+ ; if the quantum yield of photochemical 

reaction is 16100.1 ×  

( ) ( ) ( )gg2g2 HCl2ClH →+  GßÓ JÎ ÷Áv ÂøÚ°ß SÁõsh® 

ÂøÍa\À 16100.1 ×  GßÓõÀ, 480 nm Aø» }Í® EÒÍ Pvº Ãa]ß 1 J 
BØÓÀ EÔg\¨£mhõÀ EØ£zv ö\´¯¨£k® ( )gHCl  ÷©õÀPÎß 

GsoUøPø¯ PnUQk 

(A) 2 (B) 4 

(C) 8 (D) 16 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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151. Quantum yield is high for photochemical reaction between 
CÁØÔØQøh÷¯ JÎ÷Áv ÂøÚ°ß SÁõsh® ÂøÍa\À AvP® 

(A) 2H  and 2Cl  (B) 2H  and 2Br  

 2H  ©ØÖ® 2Cl   2H  ©ØÖ® 2Br  

(C) 2H  and HCl  (D) 2Br   and HBr  

 2H  ©ØÖ® HCl   2Br   ©ØÖ® HBr  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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152. 

 

(A)
  

(B)
  

(C)
  

(D)
  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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153. The effect of ionic strength on the rate constant of a reaction 
involving ions is known as 
A¯ÛPÒ £[S öPõÒÐ® ÂøÚ°ß ÂøÚ÷ÁP ©õÔ¼°ß ©v¨¤À 
HØ£kzx® ©õØÓ® ———— ÂøÍÄ GßÖ AøÇUP¨£kQÓx. 

(A) steric effect  
 öPõÒÎh ÂøÍÄ  

(B) kinetic effect 
 ÂøÚ÷ÁP ÂøÍÄ  

(C) primary effect  
 •ußø©¯õÚ ÂøÍÄ  

(D) kinetic salt effect 
 ÂøÚ÷ÁP E¨¦ ÂøÍÄ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

154. The unit of Michaelis constant in Michaelis-Menten equation for 
enzyme catalysed reaction is 
ø©U÷P¼ì&ö©ßöhß \©ß£õmiÀ EÒÍ ø©U÷P¼ì ©õÔ¼°ß A»S 
GßÚ? 

(A) mol 1L−  (B) mol 1Kg−  

(C) 1mol−  (D) ppm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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155. The Eyring equation for the rate constant of a simple bimolecular 
gaseous reaction is 
GÎ¯ C¸ ‰»UTÖ ÂøÚ°ß ÂøÚ÷ÁP ©õÔ¼UPõÚ I›[ \©ß£õk 

(Eyring equation) 

(A) ( ) ( ) ( ) /RTΔH/RΔS
B

##
eeThkk °−°=   

(B) ( ) RTHRSB ee
h
Tk

k /)(/ ## Δ−°Δ−





=  

(C) ( ) ( ) /RTΔH/RΔSB ##
ee

h
Tk

k °−°





=   

(D) ( ) ( ) /RTΔH/RΔSB ##
ee

T
hk

k °−°





=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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156. Consider the following reactions : 
¤ßÁ¸® ÂøÚPøÍ ÷|õUSP : 

Reaction
ÂøÚPÒ  

Rate Constant 
÷ÁP ©õÔ¼ 

Energy of  
activation  

QÍºÄ BØÓÀ

Frequency  
factor 

AvºöÁs Põμo

A → B k1 x A1 

C → D k2 2x A2 

Which among the following is true? 
CÆÂøÚPÐUS ¤ßÁ¸® GUTØÖ \›¯õÚx? 

(A) 
2

1

1

2

2








=

A
k

A
k

  

(B) 
2

2

1

2

1








=

A
A

k
k

 

(C) 
2

1
2

2

1

A
A

k
k =








  

(D) 
2

2

2

1

1








=

A
k

A
k

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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157. The 
2
1t  of a reaction is doubled as the initial concentration of the 

reactant is doubled. The order of the reaction is   
ÂøÚ£kö£õ¸Îß öuõhUP AhºÄ C¸©h[PõS® ÷£õx J¸ ÂøÚ°ß 

2
1t  C¸©h[PõS®. AÆÂøÚ°ß ÂøÚ¨£i, 

(A) Fractional  (B) First 

 ¤ßÚ®  •uÀ 

(C) Third (D) Zero 
 ‰ßÓõ®  §ä¯® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

158. Which among the following is an example of first order reaction? 
RÌPshÁØÖÒ •uÀ ÁøP ÂøÚUPõÚ GkzxUPõmøh u¸P.  

(A) OHHCCOONaCHNaOHHCOOCCH 523523 +→+   

(B) 22
Pt

22 O
2
1

OHOH +⎯⎯→⎯  

(C) 2(g)2(g)(g) 2NOO2NO →+   

(D) (g)2(g)(g) 2NOClCl2NO →+  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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159. Iodine is liberated, when an iodide is reacted with a nitrite solution 
according to the equation O2H2NOI2I4H2NO 222 ++→++ −+− . 
The experimental rate law for the reaction has been found to be 

2
2 ][H]][Ik[NOR +−−=  when ][NO2

− is doubled keeping the 
concentration of the other two reactants constant. The rate is equal 
to  
A÷¯õøhk, ø|m÷μm Pøμ\¾hß ÂøÚ¦›¢x A÷¯õiøÚ öÁÎ°kQÓx. 

AuØPõÚ ÷Áva \©ß£õk : O2H2NOI2I4H2NO 222 ++→++ −+−

ö\´•øÓ°ß ‰»® Psk¤iUP¨£mh A¢u ÂøÚ°ß ÂøÚ÷ÁP©õÚx 
2

2 ][H]][Ik[NOR +−−= . ][NO2
−  °ß ö\ÔøÁ Cμsk ©h[PõUQ ©ØÓ C¸ 

ÂøÚ£k ö£õ¸Îß ö\ÔøÁ ©õÓõ©À øÁUS® ÷£õx A¢u ÂøÚ°ß 
ÂøÚ ÷ÁPzvß ©v¨¦  

(A) R  

(B) 
2
R

 

(C) 2R  

(D) 4R 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

160. ⎯⎯ →⎯ k

a
A

)(
 product; if the order of the reaction is 

2
3

, what would be 

the unit of ‘k ’ 

⎯⎯ →⎯ k

a
A

)(
 product; GßÓ ÂøÚ°ß £i 

2
3

 BP C¸¢uõÀ ‘k ’Cß A»S 

GßÚ? 

(A) 131 sdmmol −−  (B) 13/21/2 sdmmol −−  

(C) 131/2 sdmmol −−  (D) 13/21/2 sdmmol −−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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161. The entropy change when two moles of an ideal gas are allowed to 
expand isothermally at 293 K from a pressure of 10 atm to a 
pressure of 2 atm is  
2 ÷©õÀ {øÓ²ÒÍ |À¼¯À¦ Áõ² öÁ¨£{ø» ©õÓõ, Â›uÀ •øÓ°À 

10 atm AÊzuzv¼¸¢x 2 atm AÊzuzvØS ©õÖ®ö£õÊx HØ£k® 
Gßm÷μõ¤ ©õØÓ©õÚx ——————  

(A) ΔS = 26.77 JK–1 (B) ΔS = – 26.77 JK–1 

(C) ΔS = 13.39 JK–1 (D) ΔS = – 13.39 JK–1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

162. Mean molar heat capacity )C( p  of an ideal gas is x  1kmolJ −− in the 

temperature range 1T  to 2T k. The entropy change when 4 moles of 
this gas are heated from 1T  to 2T  k at constant pressure is,  

1T  •uÀ 2T  k öÁ¨£{ø» Cøh÷¯, J¸ ^ºø© Áõ²Âß \μõ\› ÷©õ»õº 

öÁ¨£ HØ¦ vÓß )C( p  ©v¨¦ x  11 molJk −−  GÛÀ 4 ÷©õÀPÒ öPõsh 

C¢u Áõ² {ø»¯õÚ AÊzuzvÀ, 1T ¼¸¢x 2T  öÁ¨£{ø»US 
öÁ¨£¨£kzx® ÷£õx Gßm÷μõ¤ ©õØÓ® Gx?  

(A) 







=Δ

1

2ln4S
T
T

x  (B) 







=Δ

2

1ln4S
T
T

x  

(C) 







=Δ

2

1ln
4

S
T
Tx

 (D) 







=Δ

1

2ln
4

S
T
Tx

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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163. Identify the correct statement(s) given below : 
RÌ öPõkUP¨£mkÒÍ \›¯õÚ ÁõUQ¯[PøÍ PshÔP.  

(i) The residual entropy of carbon monoxide is 5.8 JK–1 mol–1  
 Põº£ß ÷©õÚõUø\k ‰»UTÔß Gg]¯ Gßm÷hμõ¤°ß ©v¨¦ 

5.8 JK–1 mol–1  

(ii) The order of absolute molar entropies at 298 K : 
(g)]O[NS[NO(g)]S(s)]O[NS 4252 <<  

 298 K &À AÖv ÷©õ»õº Gßm÷μõ¤°ß \›¯õÚ Á›ø\ : 

 (g)]O[NS[NO(g)]S(s)]O[NS 4252 <<  

(A) (i) only  

 (i) ©mk®  

(B) (ii) only 
 (ii) ©mk® 
(C) (i) and (ii) only  
 (i) ©ØÖ® (ii) ©mk®  

(D) Both (i) and (ii) are wrong 
 (i) ©ØÖ® (ii)k® ¤øÇ¯õÚ ÁõUQ¯[PÒ 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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164. One mole of an ideal gas undergoes reversible isothermal expansion 
from 1 litre to 10 litres at 300K. The value of FΔ is 
[R = gas constant] 
300K öÁ¨£{ø»°À, J¸ ÷©õÀ ^ºø© Áõ² 1 ¼mh›¼¸¢x 

10 ¼mh¸US öÁ¨£{ø» ©õÓõ «Ò Â›ÁõUP® Aøh²® ÷£õx, FΔ ß 

©v¨¦ GßÚ? [R = Áõ² ©õÔ¼] 

(A) – 300.0 R (B) – 690.9 R 

(C) – 345.5 R (D) – 600.0 R 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

165. The sign and magnitude of Joule-Thomson co-efficient depends on 
the  
áúÀ&uõ®éß SnPzvß SÔ²®, AÍÄ® (sign & magnitude) Gøua 
\õº¢x C¸US®? 

(A) Volume  

 PÚ AÍÄ   

(B) Pressure 
 AÊzu® 

(C) Temperature and Pressure  
 öÁ¨£{ø» ©ØÖ® AÊzu®    

(D) Temperature and Volume 
 öÁ¨£{ø» ©ØÖ® PÚAÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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166. Intensive properties are  
AP® \õº¢u £s¦PÒ Gß£x —————— BS®.   

(A) Additive (B) Non additive  
 TmkzöuõøP Eøh¯x  TmkzöuõøP CÀ»õux 

(C) Non multiplicative (D) Multiplicative  
 ö£¸USz öuõøP CÀ»õux  ö£¸USz öuõøP Eøh¯x 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

167. Write the relation between the terms Pq  and Vq  for the reaction 

(g)22(g)2(g) OH2O2H →+  in ideal condition  

(g)22(g)2(g) OH2O2H →+ ÂøÚ°À Pq  ©ØÖ® Vq  BQ¯ÁØÖUPõÚ 

öuõhº¤øÚ AÁØÔß |À¼¯À¦ {ø»°À GÊxP.  

(A) RTqq VP −=  (B) RTqq VP +=  

(C) RTqq VP 2
1−=  (D) RTqq VP 5−=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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168. Which one of the given fact(s) is wrong with regard to second law of 
thermo dynamics?  
RÌ öPõkUP¨£mkÒÍ öÁ¨£ C¯UPÂ¯¼ß Cμshõ® Âvø¯ £ØÔ²ÒÍ 
uÁÓõÚ uPÁø» PshÔP.  

(i) 
T
q

S =Δ  

 
T
q

S =Δ  

(ii) Thermodynamical efficiency = 
2

12

T
TT −

 

 öÁ¨£ C¯UPÂ¯À vÓß = 
2

12

T
TT −

 

(iii) Carnot cycle involves three processes  
 PõºÚõm _ØÖ ‰ßÖ ö\¯À•øÓPøÍ öPõshx 

(A) (i) only (B) (ii) only 

 (i) ©mk®  (ii) ©mk® 

(C) (iii) only (D) (i) and (iii) only 
 (iii) ©mk®  (i) ©ØÖ® (iii) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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169. Sudden bursting of a cycle tube is an example for ——————
process. 
ø\UQÎß h¯º vjöμÚ öÁi¨£x —————— ö\¯¾US J¸ 
GkzxUPõmhõS®.  

(A) Isothermal   

 \© öÁ¨£{ø»  

(B) Polytropic 
 ©õÓõ öÁ¨£HØ¦zvÓß (Polytropic) 

(C) Adiabatic   
 öÁ¨£®©õÓõ  

(D) Isochoric  
 ©õÓõU PÚAÍÄ   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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170. Match the following : 
For a particle in one dimensional box of width ‘a’ 
‘a’ AP»® öPõsh J¸ £›©õn ö£mi°À EÒÍ J¸ ö£õ¸ÐUS  

(a) x    1. 







−

22
2

2

1
3
1

n
a

π
  

(b) 2x   2. 0  

(c) px   3. 
2

22

8 ma

hn
  

(d) 2px   4.  
2
a

 

 (a) (b) (c) (d) 
(A) 2 3 1 4    
(B) 1 2 3 4     
(C) 4 1 2 3    
(D) 3 4 1 2 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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171. Schrodinger’s wave equation for a particle in three dimensional box 
is  
•¨£›©õn¨ ö£mi°À EÒÍ J¸ xPÐUPõÚ èμõi[Pº Aø»a 
\©ß£õhõÚx  

(A) 0)(
8

2

2

2

2

2

2

2

2
=−+++ ψπψψψ

VE
h

m
dz
d

dy
d

dx
d

   

(B) 0)(
8

2

2

2

2

=−+ ψπψ
VE

h

m

dx

d
 

(C) 0
4 2

2

2

2

2

=+ ψπψ
xP

hdx

d
  

(D) 02
2

2
=+ ψψ

k
dx

d
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

172. The wave function of 4th energy level in an one dimensional box is 
___________. 
J¸ £›©õn ö£mi°¾ÒÍ 4 Áx BØÓÀ ©mhzvØPõÚ Aø»a\õº¦

___________. 

(A) 
2

2

8

4

am

h

e

 (B) 
2

2

8

8

am

h

e

 

(C) 
2

2

8

9

am

h

e

 (D) 
2

2

8

16

am

h

e

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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173. Identify the correct statements regarding rigid rotator  
vh©õÚ _Ç¼ø¯ £ØÔ¯ \›¯õÚ ÁõUQ¯[PøÍ PshÔP. 

(i) The energy expression for rigid rotator is )1(
8 2

2
+= JJ

I

h
E

π
 

 vh©õÚ _Ç¼UPõÚ BØÓÀ \©ß£õk )1(
8 2

2
+= JJ

I

h
E

π
 

(ii) The total wave function of rigid rotator is the product of two 
wave functions 

 vh©õÚ _Ç¼UPõÚ ö©õzu Aø» ö\¯À£õk Gß£x Cμsk Aø» 
ö\¯À£õmiß ö£¸US öuõøP÷¯ 

(iii) 
π

ψ
2

1
)0,0( =  when 0=J ; 0=m  

 
π

ψ
2

1
)0,0( =  when 0=J ; 0=m  

(A) (i) and (ii) (B) (i) only 

 (i) ©ØÖ® (ii)  (i) ©mk® 

(C) (ii) and (iii) (D) (i), (ii) and (iii) 
 (ii) ©ØÖ® (iii)  (i), (ii) ©ØÖ® (iii) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

174. The average value of the total angular momentum of hydrogen atom 
is  
øímμáß AqÂß \μõ\› ÷Põn E¢u® Gß£x 

(A) 2  (B) 2  

(C) 
2

1
 (D) 

2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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175. The uncertainty involved in the measurement of the velocity of a 
ball weighing 10 g within a location of 1 m is  
1 « £Sv°À 10 Q Gøh²ÒÍ £¢vß ÷ÁPzøu {ºn°¨£vÀ HØ£hUTi¯ 
{a\¯©ØÓ ußø© (xÀ¼¯ªßø©) Gx? 

(A) 0.527 × 10–32 cm s–1 (B) 0.527 × 10–32 m s–1 

 0.527 × 10–32  ö\« Â
–1

  0.527 × 10–32 « Â
–1 

(C) 5.27 × 10–32 m s–1 (D) 5.27 × 10–32 cm s–1 
 5.27 × 10–32 « Â

–1
  5.27 × 10–32 ö\« Â

–1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

176. What is the condition for Hermitian property of an operator ‘A’ 
which has two complex eigen functions ψ  and φ ? 

ψ ©ØÖ® φ  ]UPÀ IPß \õº¦PøÍU öPõsh ‘A’ GßÓ ö\¯¼°ß 
öíºªæ¯ß £s¦UPõÚ {£¢uøÚ ¯õx? 

(A)  = dTAdTA *)(*)( φψφψ   

(B)  = dTAdTA )(**)( ψψφψ  

(C)  = dTAdTA φψφψ *)ˆ()ˆ(*   

 (D)  = dTAdTA φψφψ *)(**ˆ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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177. If 
dx
d

D ≡ˆ  then  

≡−+ )5)(3̂ˆ( 3xD  

dx
d

D ≡ˆ  GÛÀ  

≡−+ )5)(3̂ˆ( 3xD  

(A) 2033 23 −+ xx  (B) 1533 23 −+ xx  

(C) 1539 23 −+ xx  (D) 2093 23 −+ xx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

178. The ratio of the kinetic energy of an electron to that of a proton 
(assume their de Broglie wavelength are equal) 
G»Umμõß ©ØÖ® ¦÷μõmhõÛß C¯UP BØÓÀPÎß ÂQu ©v¨¦ 
(AøÁPÎß i–¤μõUÎ Aø» }Í® \©® GÚ Gkzx öPõÒÍ ÷Ásk®) 

(A) 183.6 (B) 1836 

(C) 
6.183

1
 (D) 

1836
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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179. The failure of Heisenberg’s uncertainty principle in the case of 
larger bodies, is due to the —————— value of ‘h ’. 
––––––––––‘h ’ ©v¨¤ß Põμn©õP, öí´\ß£ºUQß {ø»¯ØÓ öPõÒøPø¯ 
ö£›¯ ö£õ¸mPÐUS ©v¨¥k ö\´²® ÷£õx ÷uõÀÂ AøhQßÓx. 

(A) Small (B) High 

 SøÓÁõÚ  AvP©õÚ 

(C) Very small  (D) Very high  
 ªPUSøÓÁõÚ  ªP AvP©õÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

180. Which one of the following does not have quantum mechanical 
operator? 
RÌUPshÁØÖÒ G¢u JßÖUS £PÄ C¯UP•øh¯ ö\¯¼ C¸UPõx? 

(A) Position (B) Kinetic energy 

 {ø»  C¯UP BØÓÀ 

(C) Volume (D) Total energy  
 PÚ AÍÄ  ö©õzu BØÓÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

181. Select the one secreted by pancreas β -cells  

Pøn¯zvß β –ö\ÀPÎÀ _μUP¨£kÁx Gx GÚU PshÔP. 

(A) Insulin (B) Progesterone 

 Cß_¼ß  ¦÷μõöáìi÷μõß 

(C) Vasopressin (D) Corticotropin  
 Áõ÷éõ¨öμìêß  Põºi÷Põm÷μõ¤ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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182. Which of the following is Chromophore? 
¤ßÁ¸ÁÚÁØÔÀ GøÁ S÷μõ©÷£õº ÁøPø¯a ÷\º¢ux? 

(A) 2NO−  (B) HSO3−  

(C) – OH (D) – COOH 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

183. The chemical compounds produced by endocrine gland 
Gß÷hõUøμß _μ¨¤°À C¸¢x ö£Ó¨£k® ÷Áv ÷\º©® 

(A) Vitamin (B) Enzymes 

 øÁmhªß  Gßø\®PÒ 

(C) Hormones (D) Antigens  
 íõº÷©õß  Bßiöáß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

184. The colour of crystal violet in weakly acidic medium is  
Á¼ø© SøÓ¢u Aª» FhPzvÀ Q›ìhÀ Á¯»m \õ¯zvß {Ó® ––––––––
BP C¸US®. 

(A) Yellow (B) Green 

 ©g\Ò  £aø\ 

(C) Purple (D) Red  
 Fuõ  ]Á¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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185. The reagents used in Hopkin’s-cole reaction are  
íõ¨Qß–÷PõÀ ÂøÚ°À E£÷¯õP¨£kzu¨£k® PõμoPÒ ¯õøÁ? 

(A) Copper sulphate solution  

 Põ¨£º –\À÷£m Pøμ\À   

(B) Mercury in nitric acid 
 ø|m›U Aª»zvÀ £õuμ\® 

(C) 42SOHConc ⋅  and glyoxylic acid 
 Ahº  P¢uP Aª»® ©ØÖ® QøÍBU]¼U Aª»®   

(D) 42SOHConc ⋅  and 1-naphthol 
 Ahº P¢uP Aª»® ©ØÖ® 1–|õ¨uõÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

186. Insulin ————— the rate of oxidation of glucose and —————
the formation of glycogen in muscles. 
Cß_¼ß, SÐU÷Põì BUì]á÷ÚØÓzøu –––––––––– ©ØÖ® uø\PÎÀ 
QøÍ÷Põöáß E¸Áõuø» ––––––––––. 

(A) Increases, decreases  (B) Decreases, decreases 

 AvP›UQÓx, SøÓUQÓx  SøÓUQÓx , SøÓUQÓx  

(C) Increases, increases  (D) Decreases, increases   
 AvP›UQÓx, AvP›UQÓx  SøÓUQÓx, AvP›UQÓx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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187. Which one of the following is not an addition polymer? 
RÌUPshÁØÖÒ Gx Tmk £»£izuõÚ •øÓ°À u¯õ›UP¨£mh £õ¼©º 
CÀø»? 

(A) Poly acrylo nitrile  (B) Poly chloroprene  
 £õ¼ AU›÷»õ ø|møμÀ  £õ¼ S÷Íõ÷μõ¨›ß 

(C) Poly styrene  (D) Bakelite  
 £õ¼ ìøhŸß  ÷£UPø»m 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

188. Nylon is soluble in  
ø|»õß –––––––––– À Pøμ²® ußø© Eøh¯x. 

(A) Methylated spirit  (B) Phenol 

 ö©zv÷»ØÓ® ö\´u G›\õμõ¯®  ¥ÚõÀ 

(C) Benzene (D) Acetone  
 ö£ß^ß  A]m÷hõß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

189. Fructose contains the following number of secondary alcohol groups 
¤μU÷hõêÀ ¤ßÁ¸® GsoUøP²ÒÍ D›øn¯ BÀPíõÀ öuõSvPÒ 
EÒÍÚ. 

(A) 2 (B) 5 

(C) 3 (D) 4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   244-Chemistry 
  [Turn over 

109

190. Glucose on reaction with methyl alcohol in presence of dry 
HCl produce  
SÐ÷Põì ö©zvÀ BÀPíõ¾hß E»º¢u HCl •ßÛø»°À 
ÂøÚ¦›¢uõÀ u¸Áx 

(A) Sorbitol  (B) Mannitol 

 \õº¤mhõÀ  ÷©ÛmhõÀ   

(C) Glycollic acid  (D) Methyl glucoside 
 QøÍPõ¼U Aª»®   ö©zvÀ SÐU÷Põø\k  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

191. Which one of the following is a non-reducing sugar? 
RÌUPshÁØÔÀ Gx JkUPõu \ºUPøμ? 

(A) Glucose (B) Fructose  
 SÐU÷Põì  ¨μU÷hõì 

(C) Sucrose (D) Maltose  
 _U÷μõì  ©õÀ÷hõì 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

192. When a solution of fructose is treated with yeast, the zymase 
converts it to 
¤μU÷hõ_U Pøμ\ø» Dìmkhß ÂøÚ¨£kzx® ö£õÊx Av¾ÒÍ 
ø\÷©ì GßÓ Gßø\® ÂøÚ¦›¢x —————— ö£õ¸mPøÍz u¸QÓx. 

(A) Methanol + O2 (B) Glucose + CO2 

 ö©zuÚõÀ + O2  SÐU÷Põì + CO2 

(C) Ethanol + CO2 (D) Ethanol + O2 
 GzuÚõÀ + CO2  GzuÚõÀ + O2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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193. The structure of (s)-1,2-propanediol is   
(s)-1,2-¦μ¨÷£ßøhÀBÀ&ß Aø©¨¦ Áõ´¨£õk  

(A)
  

(B)
  

(C)
   

(D)
  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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194. Geometrical isomerism is not possible in the molecule of  
ÁiÁ ©õØÔ¯® \õzv¯® AØÓ ‰»UTÖ  

(A) 1,2-dimethyl cyclopropane   

 1,2-øhö©zvÀ ÁøÍ¯ ¦μ¨÷£ß   

(B) 1,2-dimethyl cyclobutane  
 1,2-øhö©zvÀ ÁøÍ¯ ¤³m÷hß 

(C) 1,2-dimethyl dibromo cyclo propane  
 1,2-øhö©zvÀ&øh&¦÷μõ÷©õ ÁøÍ¯ ¦μ¨÷£ß  

(D) 1,1-dimethyl cyclo propane 
 1,1-øhö©zvÀ ÁøÍ¯ ¦μ¨÷£ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

195. Which is the least stable conformation of n-butane among the 
following?  
¤ßÁ¸ÁÚÁØÔÀ  n-¤³m÷hÛß ªP SøÓ¢u {ø»zußø© öPõsh 
ÁiÁ Á\ Aø©¨¦ Gx? 

(A) Completely staggered  

 •Êø©¯õÚ Gvº ÁiÁ®   

(B) Partially staggered 
 £Sv¯ÍÄ Gvº ÁiÁ® 

(C) Partially eclipsed  
 £Sv¯ÍÄ ©øÓzuÀ ÁiÁ®    

(D) Completely eclipsed  
 •Êø©¯õÚ ©øÓzuÀ ÁiÁ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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196. Among the following which conformation is preferred for 
4-hydroxycyclohexane-1-carboxylic acid? 
RÌPshøÁPÎÀ 4-øímμõUê ø\U÷Íõ öíU÷\ß-1-Põº£õU]¼U 
Aª»zvÀ G¢u Aø©¨¦ GÎvÀ E¸ÁõQÓx? 

(A) 1,4 cis chair form  

 1,4 ]ì |õØPõ¼ Aø©¨¦   

(B) 1,4 tran chair form 
 1,4 trans |õØPõ¼ Aø©¨¦ 

(C) boat form  
 £hS Aø©¨¦   

(D) twist boat form 
 ¤ßÚÀ £hS Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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197. Pick out the correct relation of the following. 
\›¯õÚ öuõhºø£z ÷uº¢öukUP. 

(A) Specific rotation × molecular mass = molecular rotation 

 {¯©_ÇØ] × ‰»UTÖ{øÓ = ‰»UTÖ _ÇØ]   

(B) 
massMolecular

rotationSpecific
rotationMolecular=  

 
massMolecular

rotationSpecific
rotationMolecular=  

(C) 
massAtomic

rotationSpecific
rotationMolecular=    

 
massAtomic

rotationSpecific
rotationMolecular=    

(D) Molecular rotation × Molecular mass = Specific rotation 
 ‰»UTÖ _ÇØ] × ‰»UTÖ {øÓ = {¯© _ÇØ] 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

{¯© _ÇØ] 

Aq {øÓ 
‰»UTÖ _ÇØ]

‰»UTÖ _ÇØ]
{¯© _ÇØ] 

‰»UTÖ {øÓ 
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198. 

       

and

        

       

©ØÖ®

        

Isomers are examples of  
I÷\õ©ºPÒ GuØPõÚ GkzxUPõmk 

(A) epimer (B) anomer 

 G¤©º  B÷Úõ©º 

(C) enantiomer (D) geometrical isomer  
 Bi¨¤®£ ©õØÖPÒ  ÁiÁ©õØÔ¯ I÷\õ©ºPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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199. For a molecule with ‘n’ different asymmetric carbon, there will be 
————— pairs of enantiomers.  
‘n’ GsoUøP°»õÚ öÁÆ÷ÁÖ ^ºø©¯ØÓ Põº£ßPøÍU öPõsh J¸ 
‰»UTÖ —————— ÷áõi CÚß]÷¯õ©ºPøÍU öPõsi¸US®.  

(A) 12 +n  (B) 12 −n  

(C) 22 −n  (D) 22n  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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200. The energy barrier HΔ  to rotation about the C – C σ  bond in 
ethane is 3 Kcals/mol at rt. Calculate the distribution of staggard at 
eclipsed conformation assuming GΔ  is negligible 

 

                                      Eclipsed                       Staggard  

Dz÷uÛÀ EÒÍ C – C σ  ¤øn¨¦ _ÇØ]°ß ÷£õx HØ£k® BØÓÀ 

HØ¦zuøh 3 Q.P÷»õ›/÷©õÀ RÌUPõq® Á\ Aø©¨¦PÍõÚ ©øÓUP¨£mh 
©ØÖ® Gvöμv÷μ BQ¯ÁØÔUQøh÷¯¯õÚ £Qºu¼ß ©v¨ø£ 

GΔ  ¦ÓUPoUPzuUPx GÚU P¸v PnUQkP. 

 

                  •Êx® ©øÓ¢u Aø©¨¦      Â»Q¯ Aø©¨¦ 

(A) 
303.2
058.8

log=eqnk  (B) 
303.2
058.5

log=eqnk  

(C) 
303.1
058.5

log=eqnk  (D) 
303.2
058.10

log=eqnk  

(E) Answer not known 
   Âøh öu›¯ÂÀø» 
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