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                                                FULL LENGTH 2 

 

Date: 10/6 /2015                                    Timing: 3:00 H   
Maximum Marks: 440   

 
Instructions  

 
1. This test paper has a total of 145 questions carrying 440 marks. The entire question paper is divided in 

two sections, A and B. All sections are compulsory. Question in each section are different type. 
 

2. Part-A. This section has 20 Questions of 2 Marks carries a total of 40 marks. 
 

 

3. Part-B. This section has 50 Questions of 2 Marks carries a total of 100 marks  

 

4. Part-C. This section has 75 Question of 4 Marks carries a total of 300 marks  
 

5. Read the Questions carefully and mark your appropriate response to the OMR sheet 

 

6. There is Negative marking of 1/4 for Each wrong answer    

 

7. Mark the response by Black or Blue Ball Pen only  

 

8. Any other belongings like Book/ Notes / Electronic device etc are not permitted in the examination hall. 

 

9. Submit your answer sheet (OMR Sheet) to the invigilator before leaving the examination hall 

  TEST SEREIS # 5 
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   PART-ȬAȭ 
 

1. Out of 200 musicians in a club 5% can play all the three instruments. i.e. guitar, violin and flute. Each 

musician can play at least one among three instruments. Number of musicians who can play exactly two 

instruments is 70. The number of musicians who can play the guitar alone is 90. What is the total 

number of musicians who can play exactly one instrument out of violin and flute? 

(1) 48   (b) 36   (3) 44   (4) 30 

 

2. óXô, óYô and óZô are 3 runners who start running simultaneously around a square track ABCD of 

perimeter 70 meters from the point óAô. óXô and óYô run anti-clockwise at speeds of 5 m/sec and 7 

m/sec, respectively, whereas óZô runs clockwise at a speed of 9 m/sec. The ratio of the time taken by 

them to meet for the first time at the starting point to that of their first meeting anywhere on the track is: 

(1) 2:1   (2) 3:1   (3) 3:2   (4) 1:9 
 

3. How many 5 digit numbers can be formed by using the first 9 natural numbers, such that all the 5 digit 

of the numbers are formed in ascending order and at the hundredth place, the digit in ó5ô? 

(1) 31   (2) 34   (3) 36   (4) 37 
 

4. Arjun started a business by investing Rs. 2 lakh for 3 months after which he invested Rs. 4 lakh more 

and after 5 more months, he withdraw Rs. 5 lakh from the business. Pandit joined Arjunôs business 4 

months after Arjun had started it and he invested Rs. 5 lakh initially. After 3 more months he added Rs. 

5 lakh more in the business. Khan joined few months after Pandit and invested Rs. 12 lakh but after 2 

more months he withdraw Rs. 5 lakh from the business. If at the end of the year they divide the profit in 

ratio 8:13:9, then how many months after Arjun and started the business did Khan join it? 

(1) 6 months   (2) 7 months  (3) 5 months   (4) 4 months  
 

5. There are 17 coins in a bag numbered from 1 to 17. Raju picks up a coin at random and puts it back in 

the bag. He continues this process until he gets a coin which shows an odd number. What is the 

probability that the coin shows a prime number when he stops? 

(1) 
1

2
   (2) 

1

3
   (3) 

2

3
   (4) 

4

5
 

 

6. A point is randomly selected inside a rectangle and perpendiculars are drawn on each of the each of the 

4 sides of the rectangle from this point. The sum of the length of these perpendiculars in 24 cm. What is 

the perimeter of the rectangle? 

(1) 24 cm  (2) 48 cm  (3) 12 cm       (4) cannot be determined  

 

7. Jackie is twice as good a workman (i.e. twice as efficient) as Chan and takes 20 days less than Chan to 

complete a job. Find the time in which they can complete the job while working together. 

(1) 
2

6 days
3

  (2) 
1

13 days
3

  (3) 
2

15 days
3

  (4) 
1

16 days
3
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8. Equation of a straight line óLô is 4 7 28 0x y+ - =out of the points (1,4) and (4,1) 

(1) Both lie on the same side of the straight line L 

(2) Both lie on the opposite sides of the straight line L 

(3) Both lie on the straight line L 

(4) Exactly one of the points lies on the straight line L  
 

9. Sajidôs and Ankitôs present ages are in the ratio 5:6. Three years ago their ages were in ratio 9:11. What 

will be the ratio of their ages after 6 years from now? 

(1) 1:2   (2) 3:4   (3) 6:7   (4) 7:8 
 

10.  Rahul had scored twice the marks the scored in an exam, his percentage score would have gone up by 

30 % points. Rahul had scored 12 marks less than what he got how, he would have scored 3% less 

marks. What is Rahulôs score? 

(1) 90   (2) 108   (3) 120   (4) 140 
 

11. A carpenter designs a table such that the shape of the table is a right angled triangle whose hypotenuse is 

10 m more than one of the sides. If the area of this table is 150 m
2
 and the length of each side (in meters) 

of the table is an integer, then what is the perimeter of this table? 

(1) 45 meters  (2) 50 meters  (3) 60 meters   (4) 75 meters  
 

12. There are M people in the group ( )13M ² .Out of these M people, 40% are from India and the 

remaining are from Pakistan. What is the minimum number of people in the group from Pakistan? 

(1) 3   (2) 6   (3) 9   (4) 12 
 

13. If 321 137 623 743 221123 371 326 347 112A= ³ ³ ³ ³ . Find the unit digit of A  

(1) 2   (2) 4   (3) 8   (4) 6 
 

14. Which of the following is the largest? 

(1) 
3

1

7
   (2) 

2

1

6
   (3) 

4

1

8
   (4) 

6

1

5
 

15. What is the ratio of ( )a b+ to ( )?a b-  

(1) (a-b):(a+b)  (2) a
2
 : b

2

  
(3) a:b   (4) b:a 
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Directions for question 36 to 38 
 

Study the given pie chart carefully and answer the following questions. 

Editing
18%

Proof
reading
12%

Printing
36%

Paper
cost 16%

Miscellaneous

8%

Royalty
10%

 
The pie chart represents the cost analysis of book (Managing Radical Charges) 
 

16. Which of the following is the central angle (in degrees) for paper cost? 

(1) 42.8
o
  (2) 32.6

o
  (3) 36.8

o
  (4) 57.6

o
 

 

17. If the cost of printing is Rs. 23,400, what would the cost of óRoyaltyô be? 

(1) Rs. 6,500  (2) Rs. 2,340  (3) Rs. 4,680  (4) Rs. 7,840 

 

18. If Miscellaneous expenditure amounts is Rs. 18,000 then what is the expenditure on óEditingô 

(1) Rs. 8,000  (2) Rs. 14,400  (3) Rs. 46,800  (4) None of these  

 

19. Two scooters are sold at Rs. 20,000 each. One of the scooters is sold at a profit of 10% while the other is 

sold at a loss of 10%. What is the overall profit or loss? 

(1) Loss of Rs. 404    (2) Profit of Rs. 202 

(3) Loss of Rs. 202    (4) No profit, No loss 

 

20.  What is the value of: 
2 5 6 4 8

of
5 3 7 13 13

å õ
³ · ³æ ö

ç ÷
=? 

(1) 
169

56
  (2) 

8

7
   (3) 

28

15
   (4) 

22

13
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Part -B 

21. Which of the following has largest heat of hydration? 

(1) F-              (2) Na+             (3) 
3Al +               (4) 

2Sr + 

22. Which molecule/ion has planar shape? 

1) 4BF-             (2) 4XeF              (3) 4SF                (4) 4CCl  

23. Which of the following is non-linear according to VSPER theory? 

1) 2CO              (2) [ ]3N
-

              (3) []3I
-

               (4) [ ]+
2

ClF  

24. A nodal plane containing the inter nuclear axis is  

1) bondsp-             (2) bondss-               (3) bondsd-  (4) Anti-bonding orbitalp-  

25. Which of the following diatomic molecules would be stabilized by the removed of an electron? 

1) 2C              (2) CN                           (3) 2N   (4) 2O  

26. Which of the following is not a Lewis acid? 

1) 5SbF             (2) 2SO               (3) 3AlCl              (4)CN- 

27. Which of the following oxide of nitrogen is paramagnetic 

1) 2N O              (2) 2NO               (3) 2 3N O                 (4) 2 5N O   

28. Maximum oxidation state is shown by 

(1) Mn              (2) Cr               (3) Co               (4) Os 

29. Non ïstoichiometric is shown  

(1) Due to defect in solid structure 

(2) Due to variable valency of transitions element  

(3) Both (a) and (b)  

(4) None of the above 

30. The increasing order of LMCT energy of following complexes are  

(1)  4 4 4ReMnO TcO O- - -> >    (2) 4 4 4ReO TcO MnO- - -< >  

(3)  4 4 4ReMnO TcO O- - -< <    (4) All the metal have same LMCT as they  

       belong to same group and having  
       same oxidation state  

31. Which of the following is most acidic  

1) ( )
6

Cr CO
             

 (2) ( )
5

Fe CO                 (3) ( )
4

Ni CO  (4) ( )
6

V CO  
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32. ( )( )3Fe III L where L = N, N dialkyldithiocarbamato ligand shows a magnetic moment of 2.1 BM 

Cat law temp and 4.5 BM at room temp this is due to fact that  
(1)  0 PD º  (P = pairing energy) 

(2)  0 PD >  

(3)  0 PD <  

(4)  None of above  
 

33. Which of the following form stable +4 oxidation states. 

1) La                 (2)  Ce    (3) Eu  (4)  Sm 

34. The structure of ( )3 12
Fe CO  shows 

(1) No bridging and twelve terminal CO group 

(2) One bridging and eleven terminal CO group 

(3) Two bridging and ten terminal CO group  

(4) Three bridging and nine terminal CO group  

35. In oxygen transport element which involved- 

(1) Cu&Fe                 (2) Co&Fe   (3) Mg&Fe   (4) Mn&Fe  

36. The nature of carbon in schrock and Ficher Carbene is 
(1)  Electrophilic, Nucleophilic respectively  
(2)  Nucleophilic, Electrophilic respectively  
(3)  Both carbon are Nucleophilic in nature  
(4)  Both carbon are Electrophilic in nature  

37. If n represent the number of eigen state of a H-atom then its discrete energy level are proportional to  

1) n                (2) 2n                (3) 
1

n
                (4) 

2

1

n
   

 

38. In the given figure shows the plot of the wave nfx  ónô for an electron contained is a box, from x=0 to 

x=L, the Quantum number n of the above state n is 

  

  

 

 

  

(1) 2                             (2) 1                           (3) 5                           (4) 3 

 

 

 

 

 

 

 

n 

 

X=0              X=L 
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39. Consider the coordination compound ( )( )3 22
Co en NH Clè ø
ê ú 

(1)  The trans isomer is optically active and resolved into d-l form   
(2)  The Cis isomer is optically active and resolved into d-l isomers. 
(3)  Both the geometrical isomer is optically inactive.  
(4)  Cis isomer is optically active but cannot be resolved.  

40. The molecule which is IR- inactive but Raman active is   

(1) 2N                (2) HCl  (3) 2SO               (4) Protein  

41. In a heat engine the maximum heat that can be converted into mechanical work 

(1) Depends upon friction 

(2) Depends upon working temperature 

(3) Is 100%  

(4) Depends upon working 
 

42. Kinetic chain length is the ratio of  
(1)  No of monomer unit consumed to number of activated centre produced  
(2)  No of monomer unit produced to number of activated centre produced  
(3)  No of monomer unit consumed to number of activated centre decomposed  
(4)  None of above  

43. The energy of photon gas is propositional to  

(1) T               (2) 
2T         (3) 

4T                  (4) 
3T  

44. If  VE
FeFe

441.00

/2 -=+  
and  

   0.771VE0

/FeFe 23 =++   

The standard E.m.f of the reaction 

3 2Fe 2Fe 3Fe+ ++   Will be  

1) 0.33V               (2) 1.653V (3) 1.212V                 (4) 0.111V 

45. Electrolysis of dilute (aq) NaCl solution was carried out by passing 10mA current, the time required to 

liberate 0.01mol of 2H gas at the cathode is  

1) 49.65x10 s                (2) 419.3x10 s            (3) 428.95x10 s              (4) 438.6x10 s 

46. The rate constant of a 1
st
 order reaction at o27 C is 3 110 min- -. The temp coefficient of this reaction is 2. 

What is the rate constant at o17 Cfor this reaction   

1) 3 110 min- -
               (2) 4 15x10 min- -

      (3) 3 12x10 min- -
            (4) 2 110 min- - 

47. The Gibbôs function G in thermodynamics is defined as ,TSHG -= (where =H Enthalpy; T = Temp; 

S= Entropy) 

In an isothermal, isobaric reversible process  

(1) Remains constant but not zero  

(2) Varies linearly  

(3) Varies non-linearly  

(4) Is zero 
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48. In a F.C.C arrangement of A and B atom where óAô atom at the corner of the unit cell and óBô atom at 

the face centers, one of the óAô atom is missing from one corner in each unit cell, the simplest formula of 

the compound is  

1) 3 4A B           (2) 
6

AB   (3) 2 3A B   (4) 7 24A B  

49. Para dichlorobenzene and naphthalene belongs to which point groups? 

(1) 
3h2h

D,D  respectively   (2) 
2h3h

D,D respectively  

(3) Both 
2h

D    (4) Both 
3h

D  

50. Raman effect is  

(1) Emission of light   (2) Absorption of light  

(3) Elastic scattering of light   (4) Inelastic scattering of light   
   

51. The freezing point constant for 2H O  is ( )
1

1.86k mol / kg
-

. The freezing point when 0.01 mol of glucose 

is added to 1kg of 2H O  is  

(1) 1.86 K               (2) -1.86 K     (3) .0186 K                    (4) -0.0186K 

52. If 
12200 -

¹
= cm

NC
u  Calculate the 

NC-
u  

(1) 1270 cm
-1               (2)  1240 cm

-1     (3)1350 cm
-1         (4) 1290 cm

-1 

53. The Hp of the buffer solution containing 34x10-  and 0.4 mol of acetic acid ( )Kap 4.76=  and sodium 

acetate respectively will be 

(1) 6.76                (2) 4.76      (3) 2.76           (4) 0.76 
 

54. The major product [A] is   
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55. In the reaction given below, the orientation of two bromine substituents in the product is  

 
(1) Equatorial at both C-1 and C-2 

(2) Equatorial of C-1 but axial at C-2 

(3) Axial at C-1 and equatorial at C-2 

(4) Axial at both C-1 and C-2     

56. Label the following pairs correctly 

  
(1) Enantiomers, Diastereomers 

(2) Homomers, enantiomers 

(3) Homomers, Diastereomers 

(4) Constitutional isomers, enantiomers 
 

 

57. The major product [A] is  

 

 
 

58. The major product [A] is  
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59. Identify the end products in the following reaction 

 
 
 

60. Order of reactivity of the following dienes X, Y and Z in Diels-Alder reaction is     
 

  

(1) X >  Z > Y  (2) Y > X > Z  (3) Y > Z > X  (4) X > Y > Z 
 

61.  The major product formed in the following reaction is   

 

 

62. The major product [A] is  
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63. The following reaction is an example of   
 

 

O

+

O
Base

-H2O

O

 

  

(1) Robinson Annelation reaction    (2) Dieckmann condensation 

(3) Stobbe condensation     (4) Aldol condensation  

64. The major product [A] is  

 

 
65. For the given reaction  

 

The product is  

(1) Racemic  mixture   (2) Hexan-2-ol 

(3) Hexan-1-ol  (4) Hexane 

66. In the following reaction 

C

O

N

OMe

OMe
i) DIBAL , OoC

ii) H2O/ H+

Product

 

Product is  
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67. What is the product of following reaction  
 

  

 

  

 

68. Identify the major product óPô in the following reaction.  
 

  

  
 

69. The major product formed on nitration N,N- dimethyl aniline with 2 4 3Conc.H SO HNO+  is  
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70. In the proton decoupled 
13

C-NMR spectrum of 7-norbornanone, the number of signal obtained is  

(1) 7   (2) 3   (3) 4   (4) 5 

      

      PART-C 

71. Match column I and II  

              I                   II  

A. 4XeF  

B. 4SeF  

C. 3XeO  

D. 4XeO  

I. Tetrahedral 

II. Square planer 

III.  Pyramidal 

IV. Triangular planer 

V. Distorted tetrahedral  

 

 Code A B C D 

(1)   III  I IV V 

(2)   II  V III  I 

(3)   III  V IV I 

(4)   II  I III  V 

72. Reduction of ( )( )( )
3

3 5
isonicotinamideRu NH

+
with ( )

2

2 6
Cr H O

+
è ø
ê ú

occurs by inner sphere 

mechanism and the rate of reaction is determined by dissociation by the successor complex. It is 
due to  
(1)  Inert Ru bridged to Inert Cr centre   
(2)  Inert Ru bridged to labile Cr centre   
(3)  labile Ru bridged to Inert Cr centre   
(4)  labile Ru bridged to labile Cr centre   

 

73. ( )6 17
Ru C CO and ( )5 14

Ru N CO
-

adopts  

(1)  Nido, Closo  
(2)  Closo, Nido  
(3)  Arachno, Closo 
(4)  Closo, Arachno  
 

74. Stabilization of highest oxidation state of transition metal by strong electronegative ligands is due to 

(1)  dˊ(M)          dˊ(L) bonding 

(2)  dˊ(M)          pˊ(L) bonding 

(3)  pˊ(L)          dˊ(M) bonding 

(4)  dˊ(L)          dˊ(M) bonding 
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75. Match the following   

 

 Complex Colour 

P  

 

Q 

 

R  

 

S 

( )
3

2 6
Fe H O

+
è ø
ê ú

 

( )
2

2 6
Zn H O

+
è ø
ê ú

 

[ ]
2

4CoCl
-

 

( )
2

2 6
Ni H O

+
è ø
ê ú

 

I Green  

 

II Blue  

 

III Red 

 

IV Colourless 

 

(1) P-III,  Q-IV,  R-I, S-II  

(2) P-II, Q-IV, R-III, S-I 

(3) P-III, Q-IV, R-II, S-I 

(4) P-II, Q-IV, R-I, S-III  

76. The symmetry element that are present is 3BF are 

(1) 3 v h 2C , , ,3Cs s
  (2) 3 2 2 vC ,3C ,S ,s

 

(3) 3 2 h 2C ,3C , ,Ss
  (4) 3 h vC , , , is s

  

77. The spinelôs Co42OFe   and 3 4Fe O respectively are  

(1) Inverse and inverse  

(2) Inverse and normal 

(3) Normal and normal 

(4) Normal and inverse 

78. Select the correct statement.  

(1) Cu(I) is diamagnetic while Cu(II) is paramagnetic  

(2) +3

62 ])([ OHTi   is coloured while +3

62 ])([ OHSe is colourless  

(3) Ionization energies of 5d-elements are greater than those of 3d & 4d elements  

(4) Transition element cannot form colourless complexes  
   

79. A 1:2 mixture of 2 2 2 2 2Me NCH CH CH PPhand KSCNwith [ ]2 4k PdCl give a square planar complex. 

A identity the correct pair of donor atoms trans to each other in complex A from the following 

combinations 

(1)  P, N   (2) N, S  (3) P, S  (4) N, N  
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80. Match the oxidation state and geometry with most probable example of lanthanide ions and choose the 

correct answer using the codes given below  

 O.S. & Geometry   

A +3, Octahedral P -2

53 ])([ NOCe  

B +3, distorted square antiprism  Q -3

6])([ NCSEr  

C +3, bicapped dodecahedron  R 
62CeClCS  

D +4, Octahedral  S OHacac 233)(  
  

Codes  A B C D 

(1)    Q S P R 

(2)    Q S R P 

(3)    S Q R P 

(4)    S Q P R 

 
 

81. Crystal  field energy level for ñLINEARò complex is  

(1) dyzdxzdzdxyydx ,, 222 >>-  

(2) dxyydxdyzdxzdz ,, 222 ->>   

(3) dxyydxdzdyzdxz >->> 222,  

(4) dyzdxzdxyydxdz ,,222 >->  

82. Total number of fine and hyperfine EPR lines expected for octahedral high spin Mn(II) complexes are 

respectively (I=5/2 for Mn ) 

(1) 3 and 30   (2) 5 and 33 

(3) 5 and 30  (4) 4 and 24 

 

83. The most important are of lanthanide element are monazile sand and from that are the 
lanthanides are separated by ion exchange technique which uses a resin dowex-50. The order of 
elution of these elements are  

(1)  3 3 3 3PrLa Ce Nd+ + + +> > >  

(2)  3 3 3 3PrLa Ce Nd+ + + +< < >  

(3)  3 3 3 3Cu Yb Tm Er+ + + +< < <  
(4)  None of above  

 

84. Although Fe(II) is a better Lewis compound to Zn(II),  most hydrolytic enzymes contain Zn(II) at the 

active site become 

(1) Fe(III) is a redox active ion 

(2) Fe (III) has less abundance compared to Zn(II) 

(3) Fe(III) generally makes octahedral complex while Zn(II) makes tetrahedral complex  

(4) Zn(II) makes kinetically labile complex  
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85. ( ) ( ) ( ) ( )( )
33 2 2

3 3 3 36 6 6 6
* *Co NH Co NH Co NH Co NH

++ + +
è ø è ø è ø+  +ê ú ê ú ê ú

 

The above electron transfer reaction occurs though outer sphere e-transfer mechanism but the 

rate constant for this reaction is found to be 6 1 110 mol l S- - -the slow nature of this reaction is due 

to  

A. e-is transfer from *s of oxidant to *p of  

B. e-is transfer from *p of oxidant to *p of reductant  

C. e-is transfer from *p of oxidant to *p of reductant  

D. Oxidant is low spin while reductant is high spin  

The correct option is  

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

86. ( )( ) ( )( )4

2

2 4 2 24 4
Re &Cl PMe Ph Mo HPO

-

has  

A. Bond order 3.5 and 3.0 respectively  
B. Both have bond order 3.0  
C. Diamagnetic and paramagnetic respectively  
D. Both are diamagnetic in nature  
The correct option is  
(1)  A, D  (2) B, C  (3) B, D  (4) A, C 

 

87. Adsorption chromatography is preferred for the separation of mixtures whose compounds  

(a) Differ in polarity    (b) Differ in structure  

(c) Are very close in polarity   (d) Have almost similar structure  

Which statement is correct? 

(1) Only a  (2) a, b & d  (3) c & d  (4) a & b 
 

88. Met-Myoglobin and Met-haemoglobin are  

(1) Oxidized forms and do not have 2O  binding capacity  

(2) Reduced forms and do not have 2O  binding capacity  

(3)  Oxidized form and have 2O binding capacity  

(4)  Reduced form and have 2O binding capacity  
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89. Match the following  

Column I  Column II  

A. Oxyhaemoglobin (i) 141-a residues; 146-b  Residues  

B. Deoxyhaemoglobin (ii)  161-a residue  

C. Haemoglobin (iii)  Low spin and diamagnetic  

D. Myoglobin (iv) Fe-Not present in the plane of the ring 

Codes 

  A B C D 

(1)  (iv) (iii)  (ii)  (i) 

(2)  (iii)  (iv) (i) (ii)  

(3)  (ii)  (iv) (iii)  (i) 

(4)  (i) (iii)  (ii)  (iv) 

90. The electronic transition belongs to Highest energy band in the absorption spectra of ( )
3

6CrF
-

 

(1)  ()2 24 4A g T g F  

(2)  () ()2 14 4A g F T g F  

(3)  () ()1 23 3T g F A g F  

(4)  () ()2 14 4A g F T g P  

91. A radioactive atom has general formula 238
92X undergo a-particle emission, the number of 

neutron, mass number and atomic number of the product atom respectively is  
(1)  144, 90, 234  
(2)  140, 92, 232 
(3)  142, 90, 234 
(4)  142, 92, 236 

92. The CFSE in KJ/mol for ( )
3

2 6
Ti H O

+
è ø
ê ú

ion for which d-d transition is single broad absorption peak 

with a maximum at 492.6 nm 
(1)  97.12 /KJ mol-  
(2)  97.12 /KJ mol 
(3)  80.12 /KJ mol-  

93. 80.12 /KJ molIn which one of the following pair the species have similar Geometry  

(1) 22 & SOCO  (2) -- 2

3

2

3 & SOCO  (3) 33 & BHNH  (4) 
--

4

2

4
& ClOSO  

 

 

 



 

 

H.O:  27 -G 2ND FLOOR, JIA SARAI, NEAR IIT, NEW DELHI - 110016                                                    

South Campus Centre:  297, GROUND FLOOR, OPP. VENKY COLLEGE, 
SATYA NIKETEN  Tel: 011 -26521410, Mobs: 09654680505, 07503646974                                                                       
E-mail: info@ugcpoint.in         Website: www.ugcpoint.in |    

 
 

94. Total no of NMRH1 - peaks in the following complex  

 

  
(1) 8 peak   (2) 1 peak    (3) 42 peak   (4) 3 peak  

 

95. The Hydroformylation for Alkene is  

 
(1) (i) is major  

(2) (ii) is major  

(3) (i) &  (ii) are not the product of this reaction  

(4) (i) & (ii) both are equal amount  

 

96. The average value of Px, for the box normalized wave function  

ö
÷

õ
æ
ç

å
=

L

x

L
x

p
y

3
sin

2
)(    

(1) 
L

218p
  (2) 1

6
-

L

p
  (3) 0  (4) 

2

218

L

p
 

97. Which of the following plots of radial probability density )( 2y  versus distance from nucleus is are 

correctly labelled? 

 

98. In a reversible cycle the value of the integral ñT

dQ
 is  

(1) 0>ñT

dQ
  (2) 0<ñT

dQ
  (3) 0=ñT

dQ
  (4) constant =ñT

dQ
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99. For a particle equilibrium, chemical potential 1ɛmay be defined as  

(1) 
VU

i

ni ,

ö
÷

õ
æ
ç

å

µ

µ
=
s

t

m
 (2) 

VUi ni ,

ö
÷

õ
æ
ç

å

µ

µ
=
s

m

t
  (3) 

VU

i

ni ,

ö
÷

õ
æ
ç

å

µ

µ
=-
s

t

m
 (4) 

VUi ni ,

ö
÷

õ
æ
ç

å

µ

µ
=-
s

m

t
 

100. One of the most efficient engine ever developed operates between 2100K and 700K. It  

 actual efficiency is 40%. What percentage of its maximum possible efficiency in this  

(1) 50.5%  (2) 60.6%  (3) 66.6%  (4) 78.2% 

101. 30 ml of HCl
M

3
, 3

2
20 HNO

M
ofml  and 40ml of NaOH

M

4
solutions are mixed and volume was made 

up to
31dm . The p

H 
of the resulting solution  

(1) 2   (2) 1   (3) 8   (4) 3 

102. In X-ray diffraction pattern if the reflections from the crystal planes 100, 110, 210 & 211 are absent, 

then crystal lattice is  

(1) Primitive   (2) BCC  (3) F.C.C  (4) Triclinic  

103. For the two gaseous reactions, following data are given  

  
T

T

ekDC

ekBA
/2460612

2

/2000010

1

10;

10;
-

-

=½½

=½½
 

The temperature at which 1k becomes equal to2k  is  

(1) 400K  (2) 1000K  (3) 800K  (4) 1500K 

104. Match the following  

Column I  Column II  

A. BrH792  P. 11300 -cm  

B. BrH801  Q. 11243 -cm  

C. BrH802  R. 1743 -cm  

D. BrH 791  Q. 1787 -cm  
  

(1) QDSCRBPA ½½½½½½½½ ,,,  

(2) SDRCQBPA ½½½½½½½½ ,,,  

(3) PDRCQBSA ½½½½½½½½ ,,,  

(4) SDPCRBQA ½½½½½½½½ ,,,  

105. Calculate  the ratio of absorbance of compound x & y under a path length ratio 5:3 the molar 

absorbance coefficient is in ratio 2:3 and concentration is same  

(1) 10:9  (2) 9:10  (3) 5:10  (4) 10:5 

106. Mossbauer effect will occur when   

(a) The ray-g  energy is equal  

(b) The temperature of the crystal source is small   

(c) The Debye temperature of the crystal lattice is high  

(1) a and b  (2) b and c  (3) a and c   (4) a, b and c 
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107. For 4CH  character table is  

Td dSCCE s6638 423    

1A  

2A  

E  

2

1

T

T
 

 

11103

11103

00212

11111

11111

---

--

-

--

 

 

 

 

 

zyx

RRR zyx

,,

),,(
 

zxyzxy

yxyzz

zyx

,,

,2 22222

222

---

++

 

irred
t  

 

311015 --    

Calculate total no. of vibrational mode  

(1) 21 3TEA ++     (2) 121 TEAA +++  (3) 21 2TEA ++  (4) 211 3TTEA +++  
  

108. A zinc rod is dipped in 0.1 M solution of 4ZnSO . The salt is 90% dissociated at this dilution the 

electrode potential of 4ZnSO is ( )2
0

/
0.76

Zn Zn
E + =     

(1)  0.790V-   (2) 0.790V+   (3) 0.76V-   (4) 0.76V+  
 

109. Entropy of a system of N classical harmonic oscillator frequency wand at temperature   

 T is given by  

1) 
kT

Nk n
å õ
æ ö
wç ÷

  (2) 
kT

Nk In 1
è øå õ

-æ öé ùwç ÷ê ú
 

3) 
kT

Nk In 1
è ø

+é ùwê ú
  (4) Nk

kT

wå õ
æ ö
ç ÷

 

110. Match the following  

           Column-I            Column-II  

A. Conductance 

B. Resistivity 

C. Conductivity  

D. Molar conductivity  

E. Cell constant  

F. Resistance  

1. 2 1Sm mol-  

2. 1m-  

3. Volt per ampere 

4. S 

5. 1Sm-  

6. mW  

     Code A B C D E F 

(1)   4 6 5 1 2 3 

(2)   6 5 4 3 2 1 

(3)   5 6 4 3 1 2 

(4)   2 3 5 1 4 6 
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111. In an experiment to determine the quantum yield of a photochemical reaction the absorbing 
substance was exposed to 490 nm, light from a 100wsource to 2700  s with 60% of the incident 

light being absorbed. As a result of irradiation 0.344 mol of the absorbing substance decomposed. 
The primary quantum yield is  
(1)  0.52 
(2)  0.42 
(3)  0.32 
(4)  0.62 

112. The term symbol for the ground state configuration of NO is 

(1) 
m
p2   (2) 

g
p2   (3) 

m
p1   (4) 

g
p1  

113. The rotational constant of 
14

N2 is 12cm- the wave number of incident radiation in a Raman 

spectrometer is 20487 1cm- . What is the wave number of first scattered stocks line (in1cm-) of 2

14N ? 

(1) 20479  (2) 20475  (3) 20499  (4) 20495 

114. The vibrational energy level v=0 and v=1 of a diatomic molecule are separated by 2143 1cm- . Its 

anharmonicity constant (
ee

xw ) is 14 1cm- . The value of 
e
w  ( in cm

-1
) and first overtone (cm

-1
) of the 

molecule are respectively 

(1) 2143 and 4286 (2) 2157 and 4286 (3) 2157 and 4314 (4) 2171 and 4258 

 

115. The enzyme catalyze reduces the activation energy for the decomposition of 2 2H O from 

176kJmol- to 18kJmol- . Assuming that the pre exponential factor is the same in both cases the ratio 

of rate constant is ( 25 )oT C=  

(1)  98.3 10³  

(2)  118.3 10³  

(3)  78.3 10³  

(4)  168.3 10³      
 

116. The first order correction to energy for the ground state of a particle in a box due to a perturbation  

(1) L / 2l   (2) Ll    (3) 2 Ll   (4) 2 

 

117. Which of the following pairs of operator commute? 

1) 
d

x &
dx

             (2) 
2

2

d d d
and

dx dxdx
+  

3) 
2

2

2

d d
x and

dx dx
 (4) 3 d

x and
dx
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118. For the reaction 2ABBA
22
½½+ ,  Rate = [ ][ ]b

2

a

2
BAk  

Initial [ ]2A    Initial [ ]2B    Rate  

0.2    0.2    0.04 

0.1    0.4    0.04 

0.2    0.4    0.08 

Order of reaction with respect to 2A & 2B are respectively  

(1) a=1, b=1  (2) a=2, b=0  (3) a=2, b=1  (4) none  
 

 

119. The energy level for allyl radical and allyl anion are respectively )2(2 ba+ , ,a  and )2(2 ba+ ,

a2 . The delocalization energy for the  allyl radical and allyl anion are respectively  

(1) ba 414.1&828.0      (2) bb 828.0&828.0  

(3) bb 2&828.0     (4) bb 828.0&2  
 

120. A metal crystallize into two cubic forms, F.C.C and B.C.C whose unit cell length are 3.5 and 3.0 oA

respectively. The ratio of densities of FCC and BCC is  

(1) 0.26  (2) 1.26  (3) 2.26  (4) 1.76 
 

121. The set of allowed electronic transition among the following  

a) PS 24  

b) PS 33  

c) DD 11  

d) 2 2P P  

e) DS 33  

1) a , b,  e  2) a, c, e 3) b, c, d  4) c, d, e  
 

122. The major product [B] is  
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123. Match of following  

 

                Column I              Column II  

A. Perkin reaction  

B. Beckmann rearrangement 

C. Refermatsky reaction  

D. Claisen rearrangement    

i. b-hydroxyl ester 

ii.  RCOOQas base 

iii.  Reversal of allylic chain 

iv. Caprolactum 

 

 

  

   A B C D 

(1) iii  ii  i iv 

(2) ii  i iv iii  

(3) ii  iv i iii  

(4) iv iii  ii  i 

 

124. The major product [B]  

 
 

 

 

 

 



 

 

H.O:  27 -G 2ND FLOOR, JIA SARAI, NEAR IIT, NEW DELHI - 110016                                                    

South Campus Centre:  297, GROUND FLOOR, OPP. VENKY COLLEGE, 
SATYA NIKETEN  Tel: 011 -26521410, Mobs: 09654680505, 07503646974                                                                       
E-mail: info@ugcpoint.in         Website: www.ugcpoint.in |    

 
 

125. The major product formed in the following reaction sequence is 

  

 
 
 

126. Match the following properties with their respective molecules as given below  

(a) Achiral  

(b) Chiral due to chiral centre  

(c) Chiral due to chiral axes 

(d) Chiral due to chiral plane  

CN Cl

P

CH3

H

Cl

HOOC

tBu

R

CH3

Cl

H3C

Cl

H3C

H
H

CH3

H

CH3S

Q

T

 

(1) a-Q, b-S, c-P, d-R              (2) a-T, b-Q, c-S, d-P 

(3) a-T, b-S, c-P, d-R             (4) a-Q, b-R, c-T, d-S   

127.  Major product (P) is  
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128. In the broad bond decoupled 
13

C-NMR spectrum, the number of signal appearing for the bicyclic 

compounds, A-C respectively are 

 
(1) 5,4 and 8  (2) 3,2 and 5  (3) 5,4 and 5  (4) 3,2 and 8 
 

 

129. The following tetraene upon photolysis gives   
 

  

  

130. The major product [B] is  
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131. The major product [B] is  

 

 

132. The major product formed when (3R,4S)-3,4-dimethyl hexa-1,5-diene is heated at o250 Cis  

(1) (2Z,6Z)- octa -2,6-diene            (2) (2E,6E)- octa-2,6-diene 

(3) (2E,6Z) ïocta 2,6-diene           (4) (3Z,5E) ïocta -3,5-diene 

 

133. Which one is the correct intensity ratio for compound ClCH2CHBr2 in its mass spectrum 

(1) 27:27:9:1  (2) 3:7:5:1  (3) 1:3:3:1  (4) 9:15:7:1 
 

 

134. Given reaction  

 
Data for compound óAô is  

),3(3.1);,3(3.2);,2(5.3),,2(20.4)(

29%),100.(43,85,87;130)/(

1725;1710

245.

1

max

tHSHqHSHHNMR

zMMass

IR

nmUV

=

=

=

=

d

l

 

The structure for óAô will be  
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135. The major product [A] is  
 

 

  

 

136. The major product [G] is  

 
 

 
 
 

137. The major product [B] is  
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138. The reaction  

 

The major product A will show the 1

0 1765 -

= = cmCu   

 
 

139. In the following reaction the major product óBô is  

 

 

140. The major product [B] is  

 


