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STATE LEVEL PROFICIENCY TEST (SLPT) 

FEBRUARY 2015 

 

INSTRUCTIONS 

1  This Test Booklet contains 145 (20 Part ‘A’ + 50 Part ‘B’ + 75 Part ‘C’) Multiple Choice 
Questions (MCQs).  You are required to answer a maximum of 15, 35 and 25 questions 
from Parts ‘A’, ‘B’ and ‘C’, respectively.  If more than required number of questions are 
answered, only the first 15, 35 and 25 questions in Parts ‘A’, ‘B’, and ‘C’, respectively, 
will be taken up for evaluation. 

2. Answer sheet has been provided separately.  Please ensure that the booklet is intact and 
contains all the pages.  If the booklet is torn or mutilated, you may request the Invigilator 
for a new booklet.  Sheets for rough work have been appended to the test booklet. 

3. Write your Name, SLPT-2015 Registration Number, Institution name, Degree, Year 
of joining, Contact Number and E-mail ID in the space provided on the Answer Sheet.  
Also sign in the space provided for signature. 

4. Questions in Parts ‘A’, ‘B’ and ‘C’ carry 2, 2 and 4 marks, respectively.  Each wrong 
answer will attract a negative score (25% of the marks allotted to the particular 
question). 

5. Given below each question are four answers or alternatives.  Only one of these alternatives 
is the “correct” or the “best” option to the question.  Find the correct or the best answer for 
each question and mark your option A, B, C or D on the answer sheet by blackening the 
appropriate circle. 

  

6. Candidate should not write anything anywhere except on answer sheet or sheets provided 
for rough work. 

7. Use of calculator and logarithm book are permitted. 
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Part  A 
 

1. The average temperature of first three days of a week is 27 °C and of the next 3 days is  
29 °C.  If the weekly average is 28.5 °C, then the temperatures of the last day is  

 
(A)   31.5 0C (B)  28.5 °C  (C)  21 °C  (D)  26 °C  

 
2. A farmer built a fence around his land in a square shaped region.  He used 27 fence poles   

  on each side of the square.  How many poles are needed? 
 

(A)  108  (B)  106  (C)  104  (D)  102  
 

3. In a book containing ‘n’ number of pages, the digit 3 appears 16 times in the page numbers. 
The value of ‘n’ is 

 
(A)  43  (B)  63   (C)  53   (D)  39 

 
4. Two numbers are such that their difference, their sum and their product are in the ratio of   

  1:7:24. The product of the numbers is  
 

      (A)  48  (B)  36   (C)  24   (D)  12      
 

5. A clock is so placed that at 12 noon its minute hand points towards north-east.  In which   
  direction does its hour hand point at 1.30 pm? 
 

(A)   North  (B)  South  (C)  East  (D)  West 
 

6. Which of the following fractions is less than 1/3? 
 

(A)  22/63  (B)  4/11  (C)  15/46  (D)  33/38 
 

7. At what time after 4 o’clock, the hour and minute hands will lie opposite to each other? 
 

      (A)  4 50’ 31” (B)  4 52’ 51”  (C)  4 53’ 23”  (D)  4 54’ 33” 
 

8.   A bag contains 7 red balls and 5 white balls.  If 4 balls are drawn at random, the probability     
  of getting 2 red balls and 2 white balls is 
 

      (A)  7/33  (B)  14/33  (C)  28/33  (D)  21/33 
 

9. If the value of the area (in sq.cm) of a circle is equal to the value of the circumference (in   
  cm), then the diameter of the circle is   
 

(A)   2 cm  (B)  π cm  (C)  1 cm  (D)  4 cm  
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10. If the rent for grazing 40 goats for 20 days is Rs. 370/-, how many goats can graze for 30    
  days for Rs. 111? 
 

      (A)  5  (B)  11   (C)  8   (D)  14 
 

11.   A blacksmith has five iron articles I, II, III, IV and V each having a different weight.  I    
  weighs twice as much as II.  II weighs four and a half times as much as III.  III weighs half    
  as much as IV.  IV weighs half as much as V; V weighs less than I but more than III.  The    
  lightest article is  

 
      (A)  I  (B)  II   (C)  III   (D)  IV    
 

12.   There are 50 students admitted to a nursery class.  10 students can speak both English and   
  Hindi;   21 students can speak English;  The numbers of students speaking both Hindi and    
  English, only Hindi and only English, respectively, are          

       
      (A)  37, 27 & 13 (B)  39, 29 & 11 (C)  28, 18 & 22 (D)  21, 11 & 29 
 

13.   The missing character in the following table is 
                       

3 
C 

27 
D 

9  
E 

7 
 I 

21 
K 

 3 
M 

4 
D 

 
? 

7 
 J 

  
      (A)  28 E  (B)  28 G  (C)  11 I  (D)  11 F       
 

14.   Find the odd number out in the series 6, 9, 15, 21, 24, 28, 30 
 

(A)   28  (B)  21   (C)  24   (D)  30 
 

15. Four bells first begin to toll together and at intervals of 6, 7, 8 and 9 seconds,     
  respectively.  The number of times the bells toll together in two hours is  
    

      (A)  7  (B)  10   (C)  12   (D)  14   
 

16. In an election, one of the two candidates got 30% of the total votes polled but he lost by   
  210 votes.  The number of votes polled is  
 

(A)   143  (B)  153  (C)  163  (D)  525 
 

17.   The ratio between two numbers is 3:5.  If each number is increased by 4, the ratio becomes    
  2:3.  The numbers are  
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(A)  12, 20  (B)  9, 15  (C)  15, 25  (D)  18, 30  
 

18.   The relative sweetness of glucose, lactose and maltose are, respectively, 0.74, 0.16 and   
  0.32.  The ratio of glucose to lactose in a mixture as sweet as maltose is 

 
(A)   1: 3  (B)  3: 2  (C)  8: 21  (D)  16 : 9     

 
19.   The distance from P to Q is 25 km; 6 km of which is uphill, 12 km downhill and the rest in   

  ground level.  The time in which a man would go from P to Q and back again is (His speed  
  in uphill -2 km/hour; downhill - 3 km/hour; on ground level -3 ½ / hour) 

 
      (A)  10  (B)  15   (C)  18   (D)  19      
 

20.   If 2xy +3y = 5 and xy = 1/3, then 8x3 +  27y3 is  
 

(A)   -95  (B)  95   (C)  105  (D)  85  

 

Part B 

 
21. The correct d-electron configuration showing spin-orbit coupling is 
 

      (A)  t2g
6 eg2 (B)  t2g

6 eg0  (C)  t2g
4 eg0  (D)  t2g

3 eg2 

 
22. The pair of lanthanides with the highest third-ionization energy is 
 

      (A)  Eu, Gd (B)  Eu, Yb  (C)  Dy, Yb  (D)  Lu, Yb 
 

23. The correct statement regarding closo-[BnHn] species is 
 

      (A)  it always has -2 charge (B)  it always has +2 charge 
      (C)  it is a neutral species  (D)  it has -1 charge 
 

24. The complex that absorbs light of shortest wavelength is 
 

      (A)  [CoF6]3- (B)  [Co(H2O)6]3+ (C)  Co(NH3)6]3+ (D)  [FeF6]3- 

 
25. The correct order of the size of S, S2-, S2+, and S4+ species is, 
 

      (A)  S > S2+> S4+> S2-  (B)  S2+> S4+> S2-> S 
      (C)  S2-> S > S2+> S4+  (D)  S4+> S2-> S > S2+ 
 

26.   The correct order of stability is 
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      (A) GeF4> SiF4> CF4  (B) SiF4> CF4> GeF4 
      (C) CF4> SiF4> GeF4  (D) GeF4> CF4> SiF4 
 

27. Among the molecules NF3, BF3 and O3, permanent dipole moment is found in 
 

      (A)  NF3 and BF3   (B)  NF3 and O3 
      (C)  NF3, BF3 and O3  (D)  BF3 and O3  
 

28. As a ligand Cl- is 
 

      (A)  only a sigma donor 
      (B)  only a pi donor 
      (C)  both a sigma donor and a pi donor 
      (D)  a sigma donor and pi acceptor 
 

29.   In bisdimethylglyoximatonickel(II) the number of Ni-O, Ni-N, intermolecular hydrogen   
  bonds and intramolecular hydrogen bonds, respectively are, 
 

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

30. The oxidation state of Ni and the number of metal-metal bonds in [Ni2(CO)6]2- that are   
  consistent with the 18 electron rule are 
 

      (A)  Ni(-II), 1 bond  (B)  Ni(IV), 2bonds 
      (C)  Ni(-I), 1 bond   (D)  Ni(IV), 3 bonds 
 

31. The term symbol that is not allowed for the np2 configuration is 
 

      (A)  1D  (B)  3P   (C)  1S   (D)  3D 
 

32. Which among the following nuclides are capable of undergoing fission by thermal     
  neutrons?       
                   1) 233U   2) 235U   3) 239Pu      4) 232Th 
 

      (A)  2 and 4 (B)  1, 3 and 4  (C)  2, 3 and 4  (D)  1, 2 and 3 
 

33.   The 31P NMR spectrum of P4S3 consists of 
 

     (A)  a singlet   (B)  a doublet and triplet 
      (C)  a doublet and quartet  (D)  two doublets 
 

34. The structure of O3 and N3
- are  

 
     (A)  linear and bent respectively  (B)  both linear   

      (C)  both bent                            (D)  bent and linear respectively 
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35. Which of the following species has two non-bonded electron pairs on the central atom 
 

      (A)  TiCl4  (B)  ClF3  (C)  ICl2-  (D)  PCl3 

 
36. The complex [Mn(H2O)6]2+ has very light pink colour.  The best reason for it is 

      (A)  The complex does not have a charge-transfer transition 

      (B)  d-d transitions here are orbital-forbidden but spin-allowed 

      (C)  d-d transitions here are orbital- allowed but spin-forbidden 

      (D)  d-d transitions here are both orbital-forbidden but spin-forbidden 

37.   The expected apparent mass of the metastable ion produced when m/z 77 decomposes by       
  loss of acetylene to m/z 51 will be  
 

(A)   43.4  (B)  33.4  (C)  66.8  (D)  51.0 
 

38.   The percentages of a constituent A in a compound AB were found to be 48.32, 48.36, 48.23, 
48.11 and 48.38 %.  What is the mean deviation in it?  

 

(A)  0.09  (B)  1.9  (C)  0.9  (D)  9.0 

39.   Using the following electrochemical reactions, the value of Ksp for AgCl at 298K will be 

 AgCl (s) + e                          Ag+(s) +  Cl- (aq)       E0  =  +0.222 V 
            Ag+ (aq) + e                          Ag(s)        E0 =   +0.799 V 
 

(A)  1.0 X 10-8 (B)  1.7 X 10-9  (C)  1.0 X 10-10 (D)  1.0 X 10-11 

 

40. One mole of an ideal gas is compressed reversibly from 100 lits to 10 lits at a constant 
temperature of 27°C.  ∆S of isolated system is   

 
      (A)  0     (B)  R X 300 X ln(100/10)   
 (C)  R X 30 X ln(10/100)      (D)  R X 27 X ln(10/100) 
 

41. Which of the following curve denotes the catalytic hydrogenation and/ or enzyme reaction? 
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42. What will be the theoretical number of vibrational degrees of freedom in benzene, carbon 
dioxide and sulphur dioxide, respectively? 

 
(A)  12, 4, 3 (B)  3, 4, 12  (C)  30, 4, 3  (D)  30, 3, 3 
 

43. An aqueous solution of a coloured compound has a molar absorptivity (ε) of 3200 at 525 
nm. If a 1.00 cm cell is used, the absorbance and % transmittance of a 3.40 X 10-4 solution, 
respectively, are  

      (A)  1.09, 0.91 % (B)  1.09, 8.1 % (C)  1.09, 9.1 % (D)  1.09, 2 % 

44. What will be the ESR frequency in a magnetic field of 25000 Gauss if g = 2 and β = 9.273 
X 10-24 JT-1? 
 

      (A)  6000 MHz (B)  7000 MHz    (C)  25000 MHz (D)  600000 Hz  
 

45. When 2 moles of HCl are added to one litre solution of an acidic buffer, its pH changes    
  from 3.4 to 2.9.  The buffer capacity of the resulting solution is 
 

(A) 2  (B)  0   (C)  4   (D)  8     
 

46. Which of the following is a soft acid according to Pearson’s concept of hard and soft acids? 
 

(A) Ag+  (B)  I7+   (C)  Sr2+  (D)  Al3+ 
 

47. The standard EMF, in volts, produced by the cell given below is 
        Zn/Zn2+//Ag+/Ag  (E0 for Zn2+ = - 0.761 V and E0 for Ag+ = 0.799 V) 

       (A)   1.180  (B)  0.038  (C)  0.076  (D)  1.560 

48. The potential of a half cell consisting of zinc electrode in 0.01 M ZnSO4 solution at 25°C is 
(E0= 0.763 V) 

 
(A)  0.8221       (B)  0.604             (C)  - 0.822         (D)  - 0.604 
 

49. The carbon-14 activity of an old wood sample is found be 14.2 disintegrations min-1g-1.     
  Calculate the age of the old wood sample,  if the fresh wood sample of carbon-14   
  activity is 15.3 disintegrations min-1g-1 (half life period of carbon-14 is 5730 years) is 
 

      (A)  5000 years (B)  4000 years (C)  875 years  (D)  617 years 
 

50. The point group symmetry, Td, of [PO4]3- is lowered to C2v when 
 

(A)   One of its oxygen is linked to another atom. 
(B)   Two of its oxygens are linked to another atom 
(C)   Three of its oxygens are linked to three other atoms 
(D)   All the four oxygens are linked to four other atoms 
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51.   An electron travels with a velocity of υ ms-1.  For a photon to have the same de-Broglie   
  wavelength, the velocity will be approximately 
 

(A) υ/1840  (B)  1840/υ  (C)  1840 υ  (D)  υ 
 

52. The uncertainty in position of an electron is zero.  The uncertainty in its movement   
  would be 
 

      (A)  Zero  (B)  > h/2π  (C)  < h/2π  (D)  Infinity 
 

53. PF3 belongs to the point group  
 

(A)  D3h  (B)  D2d  (C)  D2h  (D)  C3v 

54.   A C5H12O2 compound has strong infrared absorption at 3300 to 3400 cm-1.  The 1H NMR 
spectrum has three signals at δ 0.9, δ3.45 and δ3.2 ppm; respective relative areas 3:2:1.   
Addition of D2O to the sample eliminates the lower field signal.  The 13C NMR spectrum 
shows three signals all at higher field than δ100 ppm.  Which of the following compounds 
best fits this data?  

 A)  1,5-pentanediol   B)  1,3-dimethoxypropane 

 C)  2,2-dimethyl-1,3-propanediol D)  2,4-pentanediol 

55.   Find the possible product from the following reaction 

O

CH3

H+

OH
H3C

CH3

HO

CH3

HO

OH

H3C

(A) (B) (C) (D)

 
56.   The reaction given below will go via                  

           

57.   Which of the following is NOT an example of secondary structure found in     
proteins? 

   (A) β-pleated sheet    (B) α-helix   (C) hydrophobic folding   (D) random coil 
58.  The major product in the following reaction is 
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O
C

   PhBr

Pd(OH)2, K2CO3

O

H

 
 

           

O
C

O

H
O

C

O

H

O
C

O

H

O
C

O

Ph

Ph Ph

Ph

(C)

(A) (B)

(D)

 

59.   Which is expected to be the major product for the following reaction? 

 

     
          (A)                      (B)                      (C)                       (D) 

 
60.   Which is the correct statement? 

             

                 I                II                  III                   IV                    

(A) I and IV – antiaromatic, II-aromatic, III - nonaromatic      
(B) I – nonaromatic, II and IV- antiaromatic, III - aromatic 
(C) I and II - aromatic, III- nonaromatic, IV - antiaromatic 
(D) I and III - aromatic, II- nonaromatic, IV – antiaromatic 
 

61.  The given reaction is an example of 

Ph

O
N

Ph

Me

N
Ph

OH
Phh

(A) Norrish type I reaction
(B) Barton reaction
(C) Paterno-Buchi reaction
(D) Norrish type II reaction  
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62.   An organic liquid, A, (C5H10O) gives a black precipitate on warming with Tollen's Reagent. 

Upon treatment with dilute alkali, A is converted into a dimer which readily loses water to 
form an alpha,beta-unsaturated carbonyl compound, B (C10H18O). The liquid A is :  

          (A) pentan-3-one  (B) pentan-2-one  
          (C) 2-methyl-butanal  (D) pentanal  

63.   Which reaction is not appropriate for the synthesis of the following? 

              

(A)      

(B)      

(C)      

(D)      
 
64.   Rank the following amino acids in the decreasing order of migration towards anode     
        when separated by electrophoresis at a pH of 7.3.  
        I. Alanine (pI = 6.02)   II. Glutamic acid (pI = 3.2)    III. Aspartic acid (pI = 5.95)                                            

 
(A)  III > II >I        (B)  II> III > I   (C)  I >III>II             (D)  I> II > III 

 

65.   In which compound the Ha and Hb protons can be differentiated by 1H-NMR? 

Me Me

Ha Hb
Me

Ha Hb
Et

HO H Ph Me

Ha Hb

1 2 3

(A) 1
(B) 2
(C) 3
(D) 2 and 3  

66.  How many NMR signals are found in cis-dimethylcyclopropane and trans- 
dimethylcyclopropane? 

 
      (A)  2, 3  (B)  3, 4  (C)  1, 2  (D)  4, 3  

      67.  Which molecule is (R,Z)-7-methoxy-2,7-dimethyl-4-propylnona-1,4-diene?                               
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MeO OMe MeO OMe

(A) (B) (C) (D)

 

68.   Which of the following molecules is optically inactive? 

 

C

H

CH3H

H3C
OHH

COOH

OH

HHOOC

OHH

COOH

COOH

HHO

I II III III

Me H

Me H

 
 
 (A)  I             (B)  II                 (C)  III                (D)  IV 

 
69.   The product/products formed in the following reaction is/are 

 

  H

H3C

H

Cl

OH-
?

 
CH3

H

OH

H

CH3

H

H

OH

CH3

H

I II III  
 

         (A)  I                     (B)  II                       (C)  I & II               (D)  III  
 
70.   What is the final product of the following intramolecular condensation? 
 

 

            
 
    (A)                             (B)                        (C)                         (D) 

     O

H

O

               HO

H

O

              

H

O           

H

O  
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Part C 
 

71.   Oxymyoglobin Mb(O2) and oxyhemoglobin Hb(O2), respectively, are 
 

      (A)  paramagnetic and paramagnetic 
      (B)  diamagnetic and diamagnetic 
      (C)  paramagnetic and diamagnetic 
      (D)  diamagnetic and paramagnetic 
 

72.   Hapticity of cycloheptatriene in Mo(C7H8)(CO)3 is 
 

      (A)  4  (B)  5  (C)  6  (D)  7 
 

73.   For the titration of a 10 mL (aq) solution of CaCO3, 2 mL of 0.001 M Na2EDTA  is required      
  to reach the end point.  The concentration of CaCO3 (assume molecular weight of CaCO3 =    
  100) is 
 

      (A)  5 x 10-4 g/mL   (B)  2 x 10-4 g/mL  
      (C)  5 x 10-5 g/mL              (D)  2 x 10-5 g/mL 
 

74.   In the isoelectronic series, VO4
3-, CrO4

2- and MnO4
-, all members have intense charge   

  transfer (CT) transitions.  The INCORRECT statement is  
 

 (A)  CT transitions are attributed to excitations of electrons from ligand (sigma) to  
         metal (e) 
 (B)  MnO4- exhibits charge transfer at shortest wavelength among the three 
 (C)  the wavelengths of transitions increase in the order VO4

3-< CrO4
2-< MnO4

- 
 (D)  the charge on metal nucleus increases in the order VO4

3-< CrO4
2- < MnO4

-
 

 
75. The incorrect statement regarding inverse spinel structure is  
 

      (A)  oxide ions are arranged in cubic close packed type of arrangement 
      (B)  divalent metal ions are present in ¼ of the octahedral holes 
      (C)  trivalent metal ions are present in ½ of the octahedral holes 
      (D)  trivalent metal ions are present 1/8 of the tetrahedral holes 
 

76. The number of B-H-B and B-B bonds present in B4H10 are 
 

      (A)  4, 1  (B)  4, 2  (C)  2, 2  (D)  2, 1 
 

77. The correct order of CO stretching frequency for the compounds  
 1) [Mo(CO)3(NMe3)3],                                2) [Mo(CO)3(P(OPh)3)3] 
 3) [Mo(CO)3(PMe3)3],                                 4) [Mo(CO)3(PCl3)3] in the IR spectrum is 
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      (A)  1 > 2 > 3 > 4   (B)  2 > 1 > 4 > 3 
      (C)  4 > 2 > 3 > 1   (D)  3 > 4 > 1 > 2 
 

78.   The composition of a sample of iron oxide is Fe0.93O.  What is the percentage of Fe3+    
  ions? 
 

      (A)  7.1%  (B)  14.1%  (C)  30.1%  (D)  15.1%  
 

79.   Identify the pairs in which the covalent radii of elements are almost similar 
  1) Nb, Ta   2) Mo, W    3) La, Lu     4) Sc, Y 
 
      (A)  1 and 2 only   (B)  1 and 3 only 
      (C)  2 and 3 only    (D)  all except 4 
 

80.   Consider following lanthanide(III) ions 
 1) Nd            2) Gd                   3) Dy 

        The magnetic moment closest to the spin only value is/are  
 

      (A)  2 only    (B)  1 and 2 only   
      (C)  1 and 3 only   (D)  2 and 3 only 
 

81. Conversion of boron trifluoride to tetrafluoroborate accompanies 
 

      (A)  increase in symmetry and bond elongation 
      (B)  increase in symmetry and bond contraction 
      (C)  decrease is symmetry and bond contraction 
      (D)  decrease is symmetry and bond elongation 
 

82.   The correct statement with respect to the bonding of the ligands, Me3N and Me3P with   
  metal ions Be2+ and Pd2+ is, 
 

 (A)  the ligands bind equally strong with both the metal ions as they are dicationic 
 (B)  the ligands bind equally strong with both the metal ions as both the ligands are   
        pyramidal 
 (C)  the binding is stronger for Me3N with Be2+ and Me3P with Pd2+ 
 (D)  the binding is stronger for Me3N with Pd2+ and Me3P with Be2+ 

 

83.   The catalyst and co-catalyst used in the Wacker process, respectively, are 
      (A)  PdCl2 and Cu   (B)  CuCl2 and [PdCl4]2- 
      (C)  Pd and CuCl   (D)  [PdCl4]2- and CuCl2  
 

84.   In the trans-PtCl2(CO)L complex, the CO stretching frequency for L = NH3,   
  pyridine(py), NMe3 decreases in the order 
 

      (A)  py > NH3 > NMe3   (B)  NH3 > py > NMe3 
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      (C)  NMe3  > NH3 > py   (D)  py > NMe3> NH3 
 

85.   In the titration of 50 ml of 0.1 M HCl with 0.1 M NaOH using methyl orange as an     
  indicator, the end point (color change) occurs as pH reaches 4.2.  The titration error is 
 

      (A)  -0.2%  (B)  -84.7%  (C)  0.2%  (D)  84.7% 
 

86.   Which among the following pairs, both the species have similar structures? 
 1) N3

-, XeF2    2) [ICl4]-, [PtCl4]2-   3) [ClF2]+, [ICl2]-      4) XeO3,SO3 
 
      (A)  1 and 2 only    (B)  1 and 3 only 
      (C)  1, 2 and 3 only   (D)  2, 3 and 4 only 
 

87.   The standard electrode potentials (E0) of Fe3+/Fe2+ and Fe2+/Fe electrodes are +0.77 V    
  and –0.44 V respectively at 300 K.  The E0 of Fe3+/Fe electrode at the same temperature   
  is 

      (A)  1.21 V (B)  0.33 V  (C)  -0.11 V  (D)  -0. 04 V 
 

88.   A radioisotope 41Ar initially decays at the rate of 34,500 disintegration per minute, but    
  decay rate falls to 21,500 disintegration per minute after 75 minutes.  The t1/2 for 41Ar in    
  minutes is 
 

      (A)  90  (B)  110  (C)  180  (D)  220 
 

89.   Three bands in the electronic spectrum of [Cr(NH3)6]3+ are due to the following    
   transitions:  1) 4A2g ----- > 4T1g        2) 4A2g ---- >4T2g     3) 4A2g ------ >2Eg 

        Identify the correct statement about them. 
 

      (A)  intensity of 1 is lowest  (B)  intensity of 3 is lowest 
      (C)  intensities are similar for all  (D)  intensities of 2 and 3 are similar  
 

90.   For the following outer sphere electron transfer reactions,  
        [Co(NH3)6]2+ + [Co*(NH3)6]3+  →  [Co(NH3)6]3+ + [Co*(NH3)6]2+   

        [Ru(NH3)6]2+ + [Ru*(NH3)6]3+  →  [Ru(NH3)6]3+ + [Ru*(NH3)6]2+   

        the rate constants are 10-6 M-1s-1 and 8.2 X10-26 M-1s-1 respectively. This difference in the            
        rate constant is due to  
 
              (A)  a change from high spin to low spin in Co* and high spin to low spin in Ru 

  (B)  a change from high spin to low spin in Co* and low spin to high spin in Ru* 
  (C)  a change from low spin to high spin in Co* and low spin state remains unchanged   
         in Ru 
  (D)  a change from low spin to high spin in Co* and high spin to low spin in Ru* 
 

91.   According to VESPR theory, the shapes of [SF2Cl]+ and [S2O4]2- should be  
 

      (A)  Trigonal planar for [SF2Cl]+ and trigonal pyramidal for [S2O4]2- 
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      (B)  Both trigonal planar 
      (C)  Both trigonal pyramidal 
      (D)  Trigonal pyramidal for [SF2Cl]+ and trigonal planar for [S2O4]2- 

 

92.   The correct order of acidity in the following species is  

      (A)  [Na(H2O)6]+    > [Ni(H2O)6]2+ > [Mn(H2O)6]2+ > [Sc(H2O)6]3+ 

      (B)  [Sc(H2O)6]3+   > [Ni(H2O)6]2+ > [Mn(H2O)6]2+  > [Na(H2O)6]+ 

      (C)  [Mn(H2O)6]2+ > [Ni(H2O)6]2+ > [Sc(H2O)6]3+   >  [Na(H2O)6]+ 

      (D)  [Sc(H2O)6]3+  > [Na(H2O)6]+ >  [Ni(H2O)6]2+   >  [Mn(H2O)6]2+ 

93.   The number of metal – metal bonds in the dimers, [CpFe(CO)(NO)]2 and [CpMo(CO)3]2   
  respectively, are 

      (A)  Two and two    (B)  Two and three 

      (C)  One and two    (D)  Zero and one 

94.   For a given nuclear fission reaction of 235U 
 235U +1

0n 142Ba + 91Kr + 31
0n 

        the amount of energy (in KJ/mol) released (during this process) is (given 235U =    
        235.0439amu, 142Ba = 141.9164amu, 91Kr =90.9234amu, neutron = 1.00866amu) 
 

      (A)  3.12 x 1012 (B)  2.8 x 1011  (C)  1.0 x 109  (D)  1.68 x 1010 

 
95.   The electronic spectrum of [CrF6]3- shows three bands at 14,900cm-1, 22400cm-1, and    

  34800cm-1.  The value of crystal field splitting energy in cm-1 is   
 

      (A)  19900  (B)  14900  (C)  22400  (D)  34800 

96.   The root-mean-square distance between the ends of a polymer chain was found to be 6.2   
        nm.  Estimate the number of monomers in the chain, given that the length of each monomer   
        unit is 2.1 Å. 
 
                    (A)  870  (B)  30   (C)  6   (D)  17 
 
97.   Which of the following represents the best resonance structure for N2O? 
 
 
 
 
 
 
 
 
 

(A)                                                  (B)   
 
 
(C)                                  (D) All three are equally good 
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98.   The following reaction coordinate diagram represents... 
 

                    
 
                    (A)  an endothermic reaction. 
                    (B)  an exothermic reaction. 
                    (C)  a reaction that is neither endothermic nor exothermic. 
                    (D)  a reaction in which a catalyst is used. 
 
99.   Water has a specific heat of 4.184 J/g deg while glass (Pyrex) has a specific heat of 0.780   

J/g deg.  Which of the following statements will correctly depict the change taking place 
when 10.0 J of heat is added to 1.00 g of each of these? 

                    (A)  Water will experience the larger increase of temperature 
                    (B)  Glass will experience the larger increase of temperature 
                    (C)  They both will experience the same change in temperature since only the 

amount of a substance relates to the increase in temperature. 
                    (D)  It depends on the mode of heat transfer. 
 
100.  Control rods in nuclear reactors are commonly made of boron and cadmium because these 

two elements have the ability to 

                    (A)  decrease the speed of neutrons. 
                    (B)  emit neutrons. 
                    (C)  increase the speed of neutrons. 
                    (D)  absorb neutrons.  
 
101.  In the photoelectron spectrum of neon gas given below, A, B and C show the binding  

energies of 1s, 2s and 2p electrons, respectively. Which of the following statements best  
accounts for peak C being three times the height of peak B? 
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                    (A)  The intensity of the photoelectron signal at a given energy is a measure of the   
                           number of electrons in that energy level. 
                    (B)  Electrons represented by peak B have approximately triple the binding energy 

than those represented by peak C. 
                    (C)  In a photoelectron spectrum, as binding energy increases the relative number of  
                           electrons decreases. 
                    (D)  The height of peaks in a photoelectron spectrum does not have any relation to 

the structure of an atom. 
 
102.  When a nuclear magnetic resonance signal is shifted from the reference in a 400 MHz      

NMR spectrometer by 529 Hz, its chemical shift is 

                    (A)  5.29  (B)  1.32 (C)  7.56 (D)  1.76 

103.  The two fine-structure components of a nuclear magnetic resonance transition are            
observed at chemical shifts of 2.142 ppm and 2.208 ppm in a 300 MHz NMR  
spectrometer.  Calculate the coupling constant. 

                    (A)  66.0 Hz (B)  19.8 Hz (C)  33.0 Hz (D)  6.6 Hz 

104.  The standard enthalpy of sublimation of carbon dioxide is 26.2 kJ K-1 mol-1 at 298.15 K.  
Calculate the standard entropy of sublimation at this temperature. 

                    (A)  87.9 J K-1 mol-1  (B)  78.1 J K-1 mol-1 

                    (C)  26.2 J K-1 mol-1  (D)  1048 J K-1 mol-1 

105.  The molar heat capacity at constant volume of argon, Ar, is 12.47 J K mol-1.  What is the 
value of the molar heat capacity at constant pressure? 

                    (A)  4.15  J K-1 mol-1  (B)  8.31  J K-1 mol-1 

                    (C)  12.47 J K-1 mol-1  (D)  20.78 J K-1 mol-1 

106.  For a galvanic cell, which of the following statements is NEVER true? 

                    (A)  The potential of the cathode is higher than that of the anode 
                    (B)  The electrons flow in the external circuit from the anode to the cathode 
                    (C)  Reduction takes place at the cathode 
                    (D)  Oxidation takes place at the anode 
 
107.  The standard cell potential for the reaction  
                           2 NO + ½ O2 + H2O → 2 HNO2 
         was measured to be +0.240 V. For this 2 electron process, calculate the standard     
         reaction.  Gibbs energy.( E°cell= 96485 C mol-1 ) 
 
                    (A)  -11.6 J K-1 mol-1  (B)  -23.2  J K-1 mol-1 
                    (C)  -46.3 J K-1 mol-1  (D)  -96.5 J K-1 mol-1 
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108.  The diffusion coefficient for diffusion of collagen through water at 20°C has been     
         measured to be 0.069 × 10-10 m2 s-1.  Use the Einstein relation to calculate the effective 

radius of a collagen molecule, given that the viscosity of water at this temperature is 8.9 × 
10-4 kg m-1 s-1. ( k = 1.381 x 10-23 JK-1).  

 
                    (A)  23.9 Å (B)  35.6 nm (C)  0.0165 nm (D)  39.8Å 
 
109.  Band theory predicts that magnesium is an insulator.  However, in practice, it acts as a   
        conductor due to  
 
                  (A)  presence of filled 3s orbitals  
                  (B)  overlap of filled 2p and 3s orbitals   
                  (C)  overlap of filled 3s and empty 3p orbitals 
                  (D)  presence of unfilled 3p orbital 
 

110.  The E  E direct product in a D3 point group contains which of the following irreducible   
representations? 

 
 
 
 
 
 
                  (A)  2A1 + E (B)  2A2 + E     (C)  2A1 + 2A2 (D)  A1 + A2 + E  
 

111.  What are the Miller indices of the following planes? 
 
 
 
 

 

 

                 

  (A)  010  (B)  020 (C)  202 (D)  101 

112.  How many nearest neighbours are there for an atom in a hexagonal close-packed crystal                             
structure? 

                    (A)  6  (B)  12  (C)  18  (D)  24 

113.  How many normal modes of vibrational energy are possible for a benzene molecule? 

                    (A)  6  (B)  30  (C)  12  (D)  31 

D3 E 2C3 3C3 
A1 1 1 1 
A2 1 1 -1 
E2 2 -1 0 

Plane 2 
Plane 

Plane 1 
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114.  What is the degeneracy of the rotational energy level with J = 4 for a heteronuclear     
diatomic molecule? 

                    (A)  1  (B)  2  (C)  4  (D)  9 

115.  What terms can arise from the configuration 2p13p1? 
 
                  (A)  3P, 3D, 3S   (B)  3P, 3D, 1S 
                  (C)  1P, 1D, 1S, 3P, 3D, 3S   (D)  3P, 1D, 1S 
 
116.  The ground state term symbol of which of the following ions will be 3F4 
 
                  (A)  Cu 2+  (B)  Co2+  (C)  Fe 2+  (D)  Ni 2+ 
 
117.  Which of the following is an accurate statement concerning the simple harmonic  
         oscillator? 
 
                  (A)  The potential energy varies linearly with displacement from equilibrium. 
                  (B)  The spacing between energy levels increases with increasing energy.  
                  (C)  The spacing between energy levels decreases with increasing energy. 
                  (D)  The number of nodes of the wave function increases with increasing energy. 

118.  How does the probability of an electron tunneling through a potential barrier vary with  
         the thickness of the barrier? 
 
                  (A)  It decreases inversely with thickness. 
                  (B)  It decreases sinusoidally with thickness. 
                  (C)  It decreases linearly with thickness. 
                  (D)  It decreases exponentially with thickness. 
 
119.  How many nodes does a 4d orbital possess?  Identify the correct statement regarding nodes  

of a 4d orbital. 

                  (A)  3,of which 2 are angular nodes and 1 planar node. 
                  (B)  3, of which 2 are angular nodes and 1 radial node. 
                  (C)  3, of which 2 are spherical nodes and 1radial node. 
                  (D)  3,of which2spherical nodes and 1 planar node. 
 
120.  In which of the following pairs, both the molecular orbitals are gerade or ungerade? 

           (A)  σ2s, π2px (B)  σ2s*, π*2px (C)  σ2 px, π2px           (D)  π2px,  π*2py 

121.  The product formed in the following reaction is    
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122.  The major product formed in the following reaction is 
 

            

OSiMe3

OH COOH CH2OHOH HO COOH
O

H
HOOC

1.  O3, CH2Cl2

2.  NaBH4

3.  5% aq. HCl

(A) (B) (C) (D)  
    

123.  The product formed in the following reaction is 
 

 
 
124.  A hydrocarbon (X) is reduced by sodium in liquid ammonia to a single C8H16 product (Y).  

Both of these compounds undergo hydrogenation (Pt catalyst) to give 2,5-dimethylhexane.  
Ozonolysis of Y with an oxidative workup produces a single C4H8O2 carboxylic acid.  
Reaction of Y with perbenzoic acid (C6H5CO3H) gives a chiral C8H14O product, but 
reaction with bromine gives an achiral C8H14Br2 product.  What are X and Y? 

      (A) X is 2,5-dimethyl-3-hexyne ; Y is cis-2,5-dimethyl-3-hexene. 
      (B) X is 2,5-dimethyl-3-hexyne ; Y is trans-2,5-dimethyl-3-hexene. 
      (C) X is 2,5-dimethyl-3,5-hexadiene ; Y is trans-2,5-dimethyl-3-hexene. 
      (D) X is 2,5-dimethyl-3,5-hexadiene ; Y is cis-2,5-dimethyl-3-hexene. 
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125.  Identify the major product in the following reaction.              
OH

1. Acetone, TsOH

2. PDC, CH2Cl2, RT
HO

OH

 

O

O

CHOO

O

COOH

O O

OHC

O O

HOOC

A B C D  

126.  Choose the possible product formed with appropriate stereochemistry in the given reaction  

     

127.  The major product Y in the following reaction is  
 

              Ph H

O

+

H3C CH3

O
NaOH, H2O

H3O+
X

mCPBA
Y

 
 

                

OPh COCH3
OPh COCH3

A). B).
 

 

                  

Ph O

OH O

CH3
Ph

O

OH

CH3

O

C). D).

 
 
128.  A C7H9N base reacts with sodium nitrite and hydrochloric acid at 0 ºC, giving a clear 

solution.  On heating with KCN and Cu2(CN)2 a gas evolves, and continued heating 
with conc. HCl yields a C8H8O2 crystalline acid.  Heating this acid with aqueous 
KMnO4 produces a C8H6O4 product, which dehydrates on strong heating to give a 
crystalline C8H4O3 compound.  What is the C7H9N base?  

 
   (A) benzylamine 
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   (B) N-methylaniline 
   (C) para-toluidine (the toluidines are aminotoluenes) 
   (D) ortho-toluidine 
 

129.  Two aldopentoses X and Y give the same osazone derivative.   X is oxidized to an 
optically active aldaric acid by dilute nitric acid.  Ruff degradation of Y gave a tetrose 
which was similarly oxidized to an optically active aldaric acid.   

         Assign the structures of X and Y from the following list. 

                      
  A)  X=1 & Y=4  B)  X=4 & Y=1 
    C)  X=2 & Y=3  D)  X=3 & Y=2 

130.  Choose the best answer.  

     

131.  The product formed in the following reaction is  
 

              

CH3

OH

CH3
OCOCH3 CH3 OCOCH3 CH3

CH3OCO

CH3 OCOCH3

1) H2SO4 , Heat 

1) B2H6

2) H2O2, OH- 1) p-TsCl, NEt3

2) CH3COO-

(A) (B) (C)   (D)  
 
132.  The possible product with appropriate stereochemistry is 
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133.  Choose the possible product formed in the following reaction. 

 
 

134.  Consider the following reaction sequences and identify the products X, Y and Z 

              

135.  The product in the following reaction is  

 

 

         

       

Me

H

Me

H

H

Me

H

Me

Me

Me

H

H

H

H

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

A). B). C). D).

 

Me

Me

Me

H

H

Me

70oC
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136.  Choose the final product formed in the following reaction sequence.  

 

              

NH2

O

OEt

N

O

COOEt
N

O

N

O

COOEt

COOEt

N

O

COOH

NaOEt H3O+2 moles

(A) (B)

(C) (D)  
137.  Identify the correct statement. 

               OTs

base

OH

base

O

Y.X.

 

               

O O

I II III IV  
 

(A)  Major product in X is II; Major product in Y is III 
(B)  Major product in X is II; Major product in Y is IV 
(C)  Major product in X is I; Major product in Y is III 
(D)  Major product in X is I; Major product in Y is IV 

 
138.  The major product B in the following reaction is 

                

I

+

CH2OH

Pd(OAc)2

NaHCO3, DMF
A MnO2

DCM
B

 

             

CHO COOH

CHO COOH

A). B).

C). D).

 

139.  The correct statements about the following reaction are 
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O OH

S-(-)-CBS

BH3

OH

+

I II  

a.  Major product in the above reaction is II 
b. The carbonyl group is attacked in the Si face 
c. The reaction is enantioselective 

(A)  a and b                 (B)  a, b and c                (C)  b and c                   (D)  a and c 

140.  The product formed in the reaction given below is 
 

             

141.  The possible products X and Y formed in the reactions given below are 
 

         
 
142.  The major product in the following reaction is 
 

                

O O 1.CH2I2

2. H3O+

3. NaIO4  
 

               

A). B).

H3C CHO H3C CHO
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H3C CHO H3C CHOC). D).

 
 
143.  How could one prepare 3,5-dibromophenol from para-nitroaniline?   
       Note: HNO2 = NaNO2 + 10% H2SO4  

(A)  (i) 2 Br2 in ether (ii) HNO2 0ºC (iii) H3PO2 (iv) 3 H2 & Pt or Ni catalyst (v) HNO2 0ºC, ∆ 
(B)  (i) 3 H2 & Pt or Ni catalyst   (ii) HNO2 0ºC   (iii) excess Cu2Br2 + HBr   (iv) KOH & ∆ 
(C)  (i) HNO2 0ºC, ∆  (ii) 2 Br2 in ether  (iii) 3 H2 & Pt or Ni catalyst  (iv) HNO2 0ºC        

(v) Cu2Br2 + HBr 
(D)  (i) 2 Br2 in ether   (ii) HNO2 0ºC   (iii) Cu2Br2   (iv) 3 H2 & Pt or Ni catalyst 

 (v) HNO2 0ºC, ∆ 

144.  Product B in the following reaction is  

             

OH

Ti(iPrO)4

(CH3)3C OOH

(+)-diethyl tartrate

A
mCPBA B

OH OH

O O

O O

OH OH

O O

O O

A). B).

C). D).

 

145.  Identify the correct statement for the following reaction. 

                    B
H

X
NaOH

H2O2

OH

Me

+

 
 

(A)  Major product is R,R isomer  (B)  Major product is S,S isomer 
(C)  Equal amounts of R,R and S,S isomers (D)  Major product is R,S isomer 
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