
Total No. of Printed Pages: 21 
DO NOT OPEN THIS QUESTION BOOKLET BEFORE TIME OR UNTIL YOU 

ARE ASKED TO DO SO) 

A 

Time: 14 Hours 

Roll No. (in figures). 
Name 

Father's Name 

Date of Examination 

(Signature of the Candidate) 

PG-EE-July, 2024 
SUBJECT: Chemistry 

Max. Marks: 100 

1. All questions are compulsory. 

(in words) 

Date of Birth. 

Mother's Name. 

Sr. No. 

SET-Z 

10429 
Total Questions: 100 

CANDIDATES MUST READ THE FOLLOWING INFORMATION/INSTRUCTIONS BEFORE STARTING THE QUESTION PAPER. 

(Signature of the Invigilator) 

2. The candidates must return the question booklet as well as OMR Answer-Sheet to the Invigilator concerned before leaving the Examination Hall, failing which a case of use of unfair means / mis-behaviour will be registered against him/ her, in addition to lodging of an FIR with the police. Further the answer-sheet of such a candidate will not be evaluated. 

3. Keeping in view the transparency of the examination system, carbonless OMR Sheet is provided to the candidate so that a copy of OMR Sheet may be kept by the candidate. 

4. Question Booklet along with answer key of all the A, B, C & D code shall be got uploaded on the University Website immediately after the conduct of Entrance Examination. Candidates may raise valid objection/complaint if any, with regard to discrepancy in the question booklet/answer key within 24 hours of uploading the same on the University Website. The complaint be sent by the students to the Controller of Examinations by hand or through email. Thereafter, no complaint in any case, will be considered. 

PG-EE-July-2024/(Chemistry)(SET-Z)(A) 

5. The candidate must not do any rough work or writing in the OMR Answer-Sheet. Rough work, if any, 
may be done in the question booklet itself. Answers must not be ticked in the question booklet. 

7. Use only Black or Blue Ball Point Pen of good quality in the OMR Answer-Sheet. 

6. There will be no negative marking. Each correct answer will be awarded one full mark. 
Cutting, erasing, overwriting and more than one answer in OMR Answer-Sheet will be treated 
as incorrect answer. 

8. Before answering the questions, the candldates should ensure that they have been supplied correct 
and complete booklet. Complaints, if any, regarding misprinting etc. will not be entertained 30 
minutes after starting of the examination. 

SEAL 



A 

1. The quantum number of 20th electron of Fe (Z = 26) would be : 
(1) 3, 2, -2, - 1/2 

(3) 4, 0, 0, +1/2 

2. The number of orbitals in n 3 are : 

(1) 1 

(1) 0, N, S, P 

(2) 4 

(2) P, S, N, O 

3. Electronegativity of the following clements increases in the order : 

5. Pick out the incorrect statement : 

(2) 3, 2, 0, 1/2 

4. Predict the correct order of repulsion among the following: 

(4) 4, 1, -1, + 1/2 

(3) 9 

(1) lone pair - lone pair > lone pair - bond pair> bond pair - bond pair 

(2) lone pair - lone pair > bond pair - bond pair > lone pair - bond pair 

(3) bond pair - bond pair > lone pair - bond pair > lone pair -lone pair 

(4) lone pair - bond pair > bond pair - bond pair > lone pair - lone pair 

(1) sp'd hybridisation involves d' -y' orbital 

(3) P, N, S, O 

(1) SF, > SF, > SF6 (ionic character) 

(3) SF, mnolecule is more polar than CS. 

(2) Hybridised orbital form sigma-bond when overlaps with other orbitals. 

(4) o-nitrophenol is more volatile than p-nitrophenol. 

6. Which of the following order is not correct ? 

(1) C2 

(2) AIF; <Al,0, <AIN (covalent character) 

(3) CaCl,< SnCl, < CdCl, (covalent character) 

(2) N¬ 

(4) ZnCl, < CdCl, < HgCl, (ionic character) 
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(4) 16 

7. Which one of the following molecules is expected to exhibit diamagnetic behaviour ? 

(4) S, P, N, O 

(3) Oz (4) S 

1 

P. T.0. 



8. For which of the following molecule significant u 70: 

() 

CI 

C 

() Only (3) 

(2) 

Me;N, (Sill)P: 

CN 

CN 

(2) (3) and (4) 

(1) planar, pyramidal, planar 

(2) planar, pyramidal, pyramidal 
(3) pyramidal, pyramidal, pyramidal 
(4) pyramidal, planar, pyramidal 

(1) Pentaamminenitritocobalt (IV) ion 

10. The IUPAC name of [Co(NH);ONO ion is: 

(2) Pentaamminenitrocobalt (IV) ion 

9. The geometry with respect to the central atom of the following molecules are N(Si1;. 

(3) Pentaammincnitrocobalt (|11) ion 

(4) Pentaammincnitritocobalt (I1) ion 

(3) 

(1) [FeNojS0, (2) (FeNOjCI, 

OH 

OH 

(3) Only () 
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(4) 

SH 

(3) [FeSO,JNO; 

SH 

11. The chemical composition of brown ring produccd in the test of NO, is : 

(4) (1) and (2) 

A 

(4) [FeCi,JNO 

12. Under physiological condition, oxygen is binding to deoxy-hemoglobin and deoxy 
rnyoglobin, the binding curve and its pf dependence respectively are : 

(1) sigmoidal & pli dependent; hyperbolic and plH independent. 
(2) hyperbolic and pl1 indepcndenl; sigmoidal & pli dependent. 

(3) sigmoidal & plf independent; hyperbolic and pff dependent. 
(4) hyperbolic and pl I independent; sigmoidal & pli dependent. 



A 

13. The total number of isomers of (CMenyC1, (en ethylenediamine) is: 
() 4 

OC 

14. Arrange the following in decreasing order of axial CO bond length and increasing 
order of axial vy 

CO 

(i) 

cO 

() ii> iv> if >í 

CO 

(3) ií> Ív >í>ii 

Xe + PF% 

(2) 3 

Xelf, + Me,NI 

(i) 

co 

15. Identify the correct statement for the two reactions given below : 

(1) Xe and Xel, both act as acids 
(2) Xe and Xel, both act as bascs 

(1) Basicity of hydroxides 

(3) 6 

(3) Xe acts as an acid and Xel, act as base 

(4) Xe acts as a base and Xcf, act as an acíd 

(3) Size of the unhydrated íon 

(2) iv > i > iii>i 

16. The separation of lanthanides ín the ion-exchange method is based on: 

() A strong acid with a strong base 
(3) A wcak acid with a strong basc 

(iv) 
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(2) Size of the hydratcd ions 

17. Which one of the following conductomctríc títratíon will show a lincar increase of the 
conductance with volume of titrant added upto the break point and almost constant 

conductance alterwards ? 

(4) The solubility of their nitrates 

(2) A strong acid with a weak base 
(4) A weak acid with a weak base 

P.T.O. 
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18. The electronic contiguration of chromium is 4s 3d'. The clement tungsten (W) belongs 
to the samne group and has atomic number -74. The configuration of its valence shell 
is: 

() Ss 4d 

() Br 

19. The nephelauxetic paranncter (B) is highest for : 

(1) 7;2+, p3+ 

(3) T:*, p4+ 

(2) 6s Sd 

(2) CI 

, Crt, Mnt 

spectra : 

(1) Ga+ 

20. Among the following series of transition metal ions, the one where all metal ions have 
3d' clectronic contiguration is : 

M,7+ 

24. Cs0 has : 

21. Coordination number and geometry of (Ce(NO3)6]: 
(1) 6, octahedral (2) 12, octahedral (3) 8, octahedral 

(2) smallest 

(2) Py+ 

(3) 6s´sd 

(1) 14 pentagons and 18 hexagons 

(2) 10 pentagons and 20 hexagons 

(3) CN 

22. If an element has seven electrons in its outermost shell then it is likcly to have the 
atomic size among all the elements in the same period. 

(1) largest 

(3) 12 pentagons and 20 hexagons 

(4) 12 pentagons and 18 hexagons 

(2) T:, y2+ 

(1) -0.8 A, + 2P (2) -0.8 Ao 

23. The tripositive lanthanoid ion which does not show sharp peak in the absorption 
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(4) T;4+, yt, cj2t, Mnt 

(3) same 

0 6 
(4) 6s Sd 

(4) F 

(3) C3+ 

2+ 

(3) -1.8 At 3P 

(4) 12, icosaheral 

25. If A, is the octahedral splitting energy and P is the pairing energy, then the crystal field 
stabilization cnergy (CFSE) of [Co(NH;)6 is : 

(4) both (1) and (2) 

(4) P3+ 

A 

(4) -0.8 A+ P 



A 

26. Consider the following complex ions, P, Q and R, P = [FeF&] .Q = [V(H,0)% and 
R= [Fe(H,O)%|: The correct order of the complex ions, according to their spin-only 

magnetic momcnt values (in B.M.) is : 

(1) Q<P<R 

27. GIycerol is morc viscous than glycol, the reason is: 
(1) Higher molecular wt. 

(2) More covalent 

(3) More extent of hydrogen bonding 
(4) Complex structure 

(2) R<Q<P 

() Greater than I.30A 

(3) Equal to I.30A 

28. In BF,, the B-F bond length is 1.30 ¢, when BF: is allowed to be treated with Mc,N, it 
forms an adduct. |Me;N’ BF;] The bond length of B-F in the adduct is : 

(1) Lincar chain silicate 

(3) Pyrosilicate 

(1) Fe and 1 

29. Name the typc of the structure of silicate in which one oxygen atom of [SiO4] is 
shared ? 

31. Copper has rolc in : 

(1) Hb formation 

3 

(4) All of the above 

(3) R <P<Q 

30. Which of the following represents a set of hard acid and soft base respectively ? 

(2) Fe and $ 

(2) ATP production by reformation 

(3) Formation of fibres elastic 
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(2) Smaller than L.30Å 

(4) None of these 

(4) Q<R<P 

(2) Sheet silicate 

(4) Three dimensional 

(3) Ag and S (4) Ag and F 

P.T. O. 

5 
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32. Which among the following clectronic configurations represent the clerncnts with the 

maximum clcctron affinity ? 

() is2s 2p 
G) Is25 2p 3s 

33. Which onc of thc following is most casily reduced? 
(3) Ie(CO); (1) Ni(CO): 

34. The valuc ofd 

37. 

(1) 325.6 pm 

(1) 23 

(2) Cr(CO), 

-4 

in a cubic crystal is 325.6 prn. The valuc 

(2) 976.8 pm 

35. A metal crystallizes in FCC structure with a unít cell side of 500 prn. If the density of 

the crystal is i.33 glcc. the molar mass of the metal is close to : 

(2) 24 

(1) 10 and 500 scconds 
(3) 10 and 400 seconds 

(2) Is 2s2p'3s 3p 
(4) Is 25 2p 

36. The decomposition of gaseous acetaldchyde at T(K) follows second-order kinetics. The 

halí-life of this rcaction is 400 s when the initia! pressure is 250 Torr. What will bc the 

rate constant (in Torr's) and half-life (in seconds) respectively. if the initial pressure 

of the acetaldchy de is 200 Torr at the same termperature ? 

(|) Potassium chloride in hexane 

(3) Hydrochloric acid in water 

(1) 0.05 M 

(3) 108.5 prn 

M Na,s04 solution is : 

(1) 5.000 years (2) 4,000 years 

38. Kohlrausch's law is applicable to a dilute solution of : 

(3) 25 

(2) 0.067 M 
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(4) VCO)% 

The carbon-14 activity of an old wood sample is found to be 14.2 disintegrations 

ming. Calculate the age of the old wood sample. if for a fresh wood sample 

carbon-14 activity is 15.3 disintegrations ming (t2 carbon-14 is 5730 years). is : 

(3) 877 years 

of d3 is : 

(4) 625.6 prn 

(4) 26 

(2) 10 and 400 seconds 

(4) 10> and 500 seconds 

39. The concentration ofa MgSO, solution having the same ionic strength as that of a 0.1 

(3) 0.075 M 

(2) Acetic acid in water 

(4) Benzoic acid in benzene 

(4) 0.133 M 

(4) 617 years 



A 

40. The molar conduetivity A versus concentration (c) plot of sodium dodecylsufate in 
water is expected to look like: 

(1) 

(2) 

(3) 

(1) 

(4) 

(3) 

A 

8T 

C 

41. Indicate which onc of the following relations is not correct : 

C 

C 

GP 

oS y 
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(2) 

(4) 

oT 

OP s 
OS 

= 

= 

P 

P 

7 

P.T.O. 



42. When two moles of liquid A are mixcd with two moles of liquidB at 300K. the excess 
molar Gibbs energy of the solution is -1.5 kJ mol.The corresponding valuc of Gibbs 
energy ofmixing (in kJ) is closest to: 
(|) -12.9 

K to one at 300K is: 

(1) 5J 

(2) -6.0 

43. The minimum work required by an cngine to transfer 5 J ofhcat from a reservoir at 100 

(1) AB 

(2) 10J 

(2) BC 

44. The figure below describes how a reversible Carnot hcat engine works. It starts 
from the adiabatic compression step denoted by : 

(1) Gibb's-Hclmholtz equation 

(2) Gibb's-Duhem cquation 

(3) Joule-Thomson equation 

(1) Tetratomic 

V 

(4) Debyc-lHuckel equation 

B 

(3) -1.5 

(2) Triatomic 

A 

(3) 15 J 
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P 

45. A thermodynamic cquation that relates the chemical potential to the composition of a 
mixture is knoVn as : 

(3) DC 

D 

(4) -0.9 

C 

(4) 20 J 

46. The heat capacity of a species is independent of temperature ifit is : 
(3) Diatomic 

(4) AD 

A 

(4) Monatomic 



47. The phase diagram of a compound is shown below 

(1) 10 tan 

The slopcs of the lines OA. AC and AB are tan tan and tan respectively If 

melting point and AH of melting are 300K and 3 kJ mol'respectively. the change in 
the volume on melting is : 

(1) 1.3. 5 

(2) 10 tan 

(2) 1, 4, 5 

(1) (dE/AV| =0:jd´EJdv = 0 

(2) (dE/AV| -0:jd'E/dV>0 
(3) |dE/dV|>0:d Ed'v-0 

50. The Daniel cell is: 

(4) (dE/dV|>0:dE/dy >0 

P 

4 

48. The number of phases, components, and degrees of freedom, when Argon is added to 
an cquilibrium mixture of NO, 0, and NO, in the gas phase are. respectively 

2+ 

A 

2 

T 

49. For a potentiometric titration, in the curve of emf (E) Vs volume (V) of the titrant 
added. the equivalence point is indicated by : 

(1) Pu(s)Zn(s) Zn (aq)|Cu (aq)| Cu(s)P 

(4) Pi, (s) l,(s) lI,SO, (aq)i| Cu 

C 

(3) 10 cot 

(2) P, (s) Zn(s) Zn (aq)| Ag (aq)|Ag(s)Pl 

(3) Pi, (s) Fe(s)Fe (aq)|| Cu (aq)|Cu(s)|Pt 
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(3) 1,3, 4 

4 

(aq)|Cu(s)Pi 

6 

(4) 10 cot 

(4) 1, 4. 4 

P.I.0. 
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51. Tlcctrolvsis of an aqucous solution of | 0 MNa)if reults in 

) Na at the cathode and O, at the anode 
(2) |L at the cathede and 0, at the anode 
(3) Na and lI at the cathode, and ), at the anode 

56. 

(4) 0, at the cathode and Ii, at the anodc 

52. ldentify the specd distribution functions of Ncon, Areon ard Krypto 2s in fhe tnrec 
curves (A or B or C)in the graph given helw 

(1) Ne-A, Ar B. Kr-C 

(3) Ne-C. Ar B. Kr-A 

(1) I/T 
53. The root mcan square spced of the molecules of a perfect gas ís proportional to 

(1) H, 

(1) 20479 

F(V 

(2) T 

() Av = 0 only 

54. At room temperaturc, which molecule has thc maximum rotztional entropy? 

(3) Av = 12 only 

(2) O2 

Speed 

(2) Nc-B. Ar-C. Kr-A 

(2) 20475 

(4) Ne-C. Ar-A. Kr-B 

55. The rotational constantN, is 2cm. The wave nurnber of incident radiation in 2 
Raman spectromcter is 20487 cm. What is the wave number of first scattercd Sokcs 
line (in cm') ofN, ? 
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(3) T 

(3) D; 

(3) 20499 

For the vibrational Rarman spectrum of a homonuclear díatormic molecule. the sclection 
rule under harmonic approximation is : 

(4) 1/T 

(2) Av =tl only 
(4) Av -0. t1 

(4) 20495 
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57. The vibrational frequency and anharmonicity constant of an alkali halide are 300 cm 
and 0.0025 respectively. The positions (in cm) of its fundamental mode and first 
Overtonc are respcctively : 

(1) 300, 600 

(1) 0 

58. The energy levels for cyclobutadiene are a + 2ß, a, a and a - 2ß. The delocalization 
energy in this molccule is : 

(1) 

(2) 298.5, 595.5 (3) 301.5, 604.5 

(2) -4ß 

59. Identify which of the following operators is not Hermitian ? Herc i is iota. 

(2) 

(2) Vertical transitions (Kasha's rule) 

(3) High ISC rates (El Sayed rule) 

(1) 42.25 

(1) Low extinction cocfficients (Lambert-Beer law) 

(4) The Franck-Condon principlc 

60. Calculate the 1:SR frequency of an unpaired clectron in a magnetic ficld of 0.33 T 

given that for a frce clectron, g. = 2 and ta =9,273 x 10 

(1) 2.3 GHZ (2) 9.24 GHz 

(1) 17.77 mm 

(3) -8ß 

(3) 

(2) 55.55 

61. The fact that the fluorescence wavclength is often much longer than the iradiation 
wavelength (Stokes shift) is a consequence of which phenomenon ? 

(3) 1.15 GHz 

(2) 28.28 mm 

(4) 290, 580 
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(4) 4a 

62. The vapor pressure of pure benzene at a certain temperature is 640 mmHg. A 
nonvolatile nonclectrolyte solid wcighing 2.175 g is added to 39 g of benzene. 1The 
vapor pressure of the solution is 600 mmHg. The nolccular weight of the solid 

substance is : 

(3) 65.25 

(4) x? 

(3) 13.68 imm 

J/T. 

(4) 8.36 GH2 

63. What is the molal lowering of the vapor pressure ofwater is 100°C ? 

11 

(4) 72.25 

(4) 24.66 mm 

P.T. O. 
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64 thy lenc glycol a major component of permanent antifrecIe, effetively depresses the 
freezing point of water in automobile radiatry What minimum weight of thylene 
glycol must he mixcd with 6 eallons of water of orotcct it ron freezing at 7 

) 22 15 kg 

65. 2027gof Benzcne containing ) 2965 

(1) 72.34% 

of henzoic acid (mol t 122), frecres a 
O57C below the freezing point of pure henzene If Benzoic acid exists as 2 dimer in 
benzenc. find its degree of association. (Given K, for Benzene is 5 12°C m) 

(3) 96 24% (4) 66 34% 

66. The surfacc tension of 

(1) 34.2% 

water at 21°C is 72. 75 10 N/m. A 33.24% (v/v) olution of 
cthanol has 33. 24 10 N/m at the sarme tenperature. Given :IDensity of olution 

(1) g-a 

6 0°. Ilow much less will the alcohol solution risc in the sarne cap1llary ? 

(1) 

(3) 

H,C 

(2) 1815 kg 

68. The z-isomer among the following is : 

Ce 

67. Hyperconjugation involves overlap of the following orbitals: 

(2) 86 84% 

C 

CH, 

Ce 

Br 

(2) 47.4% 

H 

(2) G-p 

CH,CH; 

COOH 

(Given | allon 3 725 liter and K 

(4) 62 kg 3) 33 75 kg 

e 

(1) 2-methyl-2-pentene 

(3) 3-methyl-1-pentene 
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(3) 54.3% 

(3) p-p 

(2) 

(4) 

H;C 

H 
/ 

H,C 

H 

CHO 

H 

(4) 654% 

CH; 

69. Out of the following the molecule that cxhibits optical isomerism is: 

(4) TT-7. 

(2) 3-methyl-2-pentenc 

(4) 4-methyl-1-pentene 

-0.9614 x 10' kg/m'. density of water 0.9982 10' kgl m' and angle of contact 
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70. The stablest radical among the following is : 

(1) CH;CI, �Il, 

(3) CGHsCl,Cl, 

(1) ^N^Ce and ACe 
71. The alkyl halides required to preparc mby Wurtz reaction arc : 

(3) Y 

alkene is: 

Ce 

(3) 

(1) CH;-CIl =CH -CH, -CH, 

and Ce 

(1) 

(3) 

74. Diels-Alder rcaction is : 

72. Ozonolysis of' an alkene produces only one dicarbonyl compound. The structure of the 

(1) 4 +2 cycloaddition 

(2) 2 +2 cycloaddition 

(2) CH; �IICH; 

(3) Electrophilic addition 

(4) Csli; �H,CH, 

(4) Nucleophilic addition 
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(2) Y and Ce 

73. Which onc of hc following compound is aromatic in nature ? 

(4) 

(2) 

Ce 

Ce 

(2) 

andCe 

(4) All of the above 

(4) 

13 

-CH, 

P.I.0. 
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75. Which of the following cam be used as the halide component for Fricdel:Crafis 
reaction ? 

(1) Chlorobenzene 

(3) Chlorocthane 

(1) H;C-C 0 

76. Which of the following alcohol is resistant to oxidation ? 

(3) CH; -0l| 

Cl; 

77. The product of the following rcaction is: 
CH; 

H;C 

Cl3 

CH3CH,OH 

(1) H}C-C- CH,0H 

OCIl,CH3 

Cll; 

(3) H}C-C- CH)-0-CH,CH, 

(2) Bromobenzenc 
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(4) Isopropyl chloride 

(2) H,C-CH; 

OH 

(4) H�C-CH-0H 

CH3 

CH3 

(2) H,C-C-CH; -OH 

OH 

A 

(4) None of these 



78. Phenol reacts with bromine in CS, to give : 

(1) o-bromophenol 

(2) m- bromophenol 

(3) 0- and p-bromophenol 
(4) 2. 4. 6-tribromophenol 

79. The carboxylic acid that does not undergo Hell-Volhard-Zclinsky reaction is : 

() CH;COOI 

(2) (CH;),ClICOOH 

(3) CH;CH,( lI,C0OH 

(4) (CH;), CC001 

80. Which one of' the following is a reagent in Gabriel amine synthesis ? 

(1) an acyl or arylhalide 

(3) hydroxylamine 

81. The product of the following reaction is: 

(1) 

NH) 
(i) NaNOlHCI 

(ii) KCN 

(2) 

Cl 
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(2) phthalimide 

(4) sodium azide 

(3) 

N2 CI 

(4) 

CN 

15 

P.I. O. 
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82. The product |A| of the following reaction is: 

(1) 

NO, 
() Fe/ HCI 

(1) CrO_/lH, S04 

(3) PCC 

(i) NaOH 

(2) KMnO4 / KOII 

83. Thc most suitable reagent for the conversion of RCH,OH ’ RCHO is : 

(4) K,CnO, l l,S04 

(1) CH;CHO, HCHO 

(2) 

84. Which of the following combination of aldehy des give cross Cannizzaro reaction ? 

(2) CoHCHO, CU;CHO 

(4) All of these 

(3) CçH_CHO, 1ICHO 

(1) CH,0 

(2) CH,COCI; 

(o-NH; (3) 

85. Which of the following compound used alone will undergo an aldol reaction ? 

(3) CçH_CcOC;Hs 

(4) CH, =CICHO 

(4) 
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A6. lhe diasaccharide sucrose is conposed of monosaccharides 
() D-ghucose D-glucose 

(2) D-fructose D-fructosc 

(3) D-glucose D-galactose 

(4) D-glucosc D-fructose 

87. Which of thc following statements about anomers is true ? 

(1) Anomcrs are diastereoisomers 
(2) Anomers arc cnantiomers 

(3) Anomers arc constitutional isomer 

(4) All of these 

88. The reaction of CH;CH, MgBr with water yield : 

(1) CH;CH; 

(3) CH,CH,01| 

(1) reside in sp hybrid orbital 

(2) reside in sp hybrid orbital 

(2) CH, =CH 

(4) CH)-CH, 

89. Pyrrole is less basic than pyridine because the lone-pair of electrons on N-atom in 
pyrrole : 

OH OH 
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(3) is not part of the delocalized molecular orbital 

(4) is part of the delocalized molecular orbital 

17 

P.I. O. 
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90. Quinoline undergo nucleophilic substitution on heating with NuNIl, to give : 

() 6-Aminoquinoline 

(2) 2-Aminoquinoline 

(3) 3-Aminoquinolinc 

(4) 4-Aminoquinolinc 

91. Complete the following reaction |A| is : 

(1) 

(3)( 

SI NaO| ’ |A| 

Na 

(1) Claisen condensation 

32. Base-catalyzed condcnsation of two ester molecules to form an alcohol and B-keto 

ester is called : 

(2) Corcy-House rcaction 

(3) Aldol condensation 

(4) Kolbe's reaction 

(1) Benzoyl peroxide 

(2)o 

93. What is used to initiate a trec-radical polymerization ? 

(3) Benzyl alcohol 

(4) None of thesc 

PG-EE-July-2024/(Chemistry(SET-Z)/(A) 

(2) Benzoic acid 

(4) Benzil 

A 



A 

g4. The a-lelix is common form of: 

) Primary structure of protein 
(2) Sccondary strueture of protein 
(3) Tertiary structure of protein 
(4) Nonc of thesc 

95. An auxochrome is onc which is: 

(1) colour enhancing 

(2) a group or atom with lone pairs of clectron 
(3) extended conjugation 

(4) all of thesc 

96. The energy rcquircd for various transition follow the order : 

(1) I’ T* >n ’ T*> g ’ o*>n’o* 
(2) n’ *>o ’ o*>n ’ g*>n’I* 

(3) o’ o* >n ’ * >n’ T* >n’T* 

(4) o ’ o* > T ’ I*>n ’ g*>n ’ T* 

97. In infra-red spcctroscopy, the pair of isomers, which cannot be distinguished : 

(1) Cis-trans isomers 

(2) Functional isomers 

(3) Enantiomers 

(4) Position isomers 

PG-EE-July-2024/(Chemistry)(SET-Z/(A) 

19 

P.I. 0. 
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98. The cycloalkanones, the frequency of absorption for carbonyl group 1s: 

99. 

(1) 1000-1100 cm 

(3) 1580-1600 cm! 

(1) Two singlets (2) Two triplet 

(2) 1280-1300 cm 

The signal(s) for a compound like 4-CH, -CH, - B will be : 

(4) 1705-1 725 cm 

PG-EE-July-2024/(Chemistry) (SET-Z)/(A) 

(3) One singlet 

100. How many H NMR signal in case of benzene ? 
(1) Zero (2) One 

(4) One triplet 

(3) Three (4) Six 

63 
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lh¢ ._,_,,a 

( I (f-c • 

2 I oder 

4. Arrar,gc f ---..c , 
order o f ;;9' ;; • , I J 

00 x., ,,,,,,,,~ 
JI 

oc,,,,,,, l so 
?f-; 

(1) 

(I ) ii ,, r" .,... 11i .,... i 

0 )lf / fl,/f/ffl 

, , , 

'l,J 

QI'.., / ½ 
V 

% / 0-:, 

P11e.-i 

(ii) 

Xe - PtF~ _·.1-L"[Xe] [Ptf-d 

XeF-' - Mc: ,>i'f --? ·Me,:,..J ' Ze:-;J 

(I) Xe an.a Xc:f, hoti'. 2:1.:t ~: ~:c.: 
(2J Xe c:n<l Xd , (')l(f..n ~ ;::,, :Yt:..'A::r 

f , 

(3) Xe act'- z:._~ ,!_r: ;:,(,lC ~1c XeF- , ~ ~-, iY~~ 

( 4 J Xe ae ... '- ~~ ~ ~~~ z:rid Xd·, ~ ~ ~J1 ~-:d 
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6 1 lw , ep,11nt1n11 l,I l,rn tlrnnidl' '- in thl' Hlll c'<chnn~c method 1c; h,iq.•d on 

(I) Hn,1c1t, nl I" dnr\ltk, (2) S11c o l the h, clr'1tcd 1on, 

\ ,) S11c l,r 1hr unh~ d, atcd ion 
(4) I he ,olubiltl)' ofthc1r nitr,,tc, 

7. \\ h1ch nnc ll t" the fol lowing conductomctric tit rat ion wi ll "hov .. a lincM rncn.:«-.,c ' '
1 1

h· 

conductance " ith volume of tit rant added upto the brcal- point and alrn(,,t cpn-., •.in• 

conductance n lk r\\'ards ? 

( I ) A strong acid with a strong base 

(3) A weak acid with a strong base 

(2) ;\ strong acid with n ,, cnk OdSC 

( 4) ;\ weak acid "ith n weak ba'-C 

8. TI1c electronic configuration of chromium is 4s
1
3i . The clement tungsten (W) bclon~, 

to the same group and has atomic number = 74. The conligurntion of it~ , ,1lcncc -., hl· il 

IS : 

I I 
( I) 5s 4d 

I ~ 

(2) 6s 5d. 
2 " 

(3) 6s 5d 
ll t, 

(➔ ) 6s 5d 

9. The nephelauxetic parameter (P) is highest for : 

( 1) Br- (2) Cl (3) CN (4) F 

10. Among the fo llowing series of transition metal ions. the one where all metnl ions h,1, c 

3d2 electronic configuration is : 

(1) r/+. V31 , C,- 4+, Mn5+ 

(2) r;2+ r; 2 I (,' _3+ I.I 4+ 
, •· . I , 1vin 

(3) r;+ v 4+ c· -6+ M 7+ • • I • n 

(4) Ti4+, v3 1 . Cr 2+ , Mn3+ 

11 . Complete the fo llowing reaction [Al is: 

0 SH , NaOH ➔ [A] 

( I ) 0 
(3) Os Na

1 

PG-EE-J uly-2024/(C he mist ry)(S F.T-Z)/(0 ) 

(2) Qo11 

(4) Non~ of thCSl' 
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12. n.,~~•l;t1l1d;,1l d rnndrn!l,it ion or tw" <.:~lcr m,,lc<.ulcq ,,, form ~n :tk.otwt ~ '1 'i 

1,;~tc1 1!11 c.,dlu l 

(I ) ( lai"icn cnncl cnr,at1on 

(2 ) Corcy-l lo11'ic reacti on 

(3) /\Idol condcn<,clli on 

( 4) Kol he's rcaclinn 

13. What is used to iniliate a tree-radical polymcri1/~lion? 

( I ) Benzoyl peroxide 

(3) Den1.yl alcohol 

14. The o.-1 lelix is common form of: 

( 1) Primary structure of protein 

(2) Secondary structure of protein 

(3) Tertiary structure of protein 

(4) None of these 

15. An auxochromc is one which is : 

( 1) colour enhancing 

(2 ) Bcnzoic acid 

(4) Benzi! 

(2) a group or atom with lone pairs of' electron 

(3) extended conjugation 

(4) all of these 

PG-EE-J uly-2024/(C hcmistry)(S ET-Z)/( 0) f' . T, 0 . 
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16. I he l' ncrp.~ rl'q11 i1cd Int v n11 0 11 , t r:t 11 ,11ion foll ow lh( nrcln 

( I ) 7t > 7t ... n > 7l. ~ (1 ➔ n,., 11 > n"' 

(2) ll > 7l. ~ , n > n-"' 11 ➔ n• 7T > 7t .. 

t1 ) n -), CT ~ 11 > CT* ' 7t > n• 11 > n"' 

( ..t ) CT -} CT "' 7l. > 1t* 11 > o"' 11 > TT*-

17. In in rm-red spcctrn~cnpy . the pair or j<.,omcrc.. whi ch c..an nol he d1 <; I in.('IIJ \ hcd 

( 1) Ci s-trans i~nmcrs 

(2) Functional i~omcrs 

(3 ) Enantio1rn:rs 

( 4) Position isom~rs 

18. The cycloalkanoncs. the frequency or absorption for carhony l group i'> : 

( 1) 1000- 1100 l:111 - l 

(3) 1580-1600 cm 1 

(2) 1280- 1300 cm 

(4) 1705- 1725 cm 

19. The s ignal(s) for a compound like A - C!l2 -Cl/2 - B will be: 

( 1) Two singlets (2) Two triplet (3) One s inglet (4) O nctriplc;t 

20. How many 1 
// NMR signal in case or benzene ? 

( 1) Zero (2) One (3) Three (4) Si x 

21. The alkyl halides required to prepare AA by Wurtz reacti on a rc : 

( 1) /\Ace and Ace (2) y and / Cc 

(3) Y and A/Cc 
Ce 

PG-EE-July-2024/(Chcmistry)(SET-Z)/(D) 

Ce 

(4) +cc and_A Cc 

Cc 

D 
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22. < i1 011<ll\ <-1 ~ nf ,111 ,tllu:m: p, r,duct Ci only one dicc1rhonyl compound fhc itructurc of 

aJ l, LnL' 1c; 

(I) <II, <II <II <11 7 ( 11 1 (2 ) ( ) 

(3) ~ (4) All o f the above 

23. Which one of 1h~ lol lowing compound is aromat1c. m nature '' 

(I) Q 
(3) □ 

24. Dicls-Aldcr reaction is : 

(I) 4 + 2 cycloaddition 

(3) Elcctrophilic addition 

(2) ~ Cl/3 

(4) 0 
(2) 2 -L 2 cycloaddition 

(4) Nucleophilic addition 

25. Which of the lo llowing can be used as the halide component for Friedel-Crafts 

reaction ? 

(1) Chlorobenzenc 

(3) Chlorocthanc 

(2) Bromobenzene 

(4) Isopropyl chloride 

26. Which of the following alcohol is resistant to oxidation ? 

C!/3 

I 
( I ) H 3C - C - OII (2) 11-.C - CH -, 

.J -

I I 
C!/3 OH 

(3) CJ/3 -OJI (4) H3C- CH -OH 

I 
CH3 

PG-E E-J uly-2024/( Ch cmistry )(S ET-Z)/(D) P.T.O. 
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27. I he produd n1 thl' fnllm" i"IL rcacl1on ic, 

< II , 

111,~ 

( .,I , 

Cl/ J 

Off 

( ·r I 1 

(2 ) ll3C - C - Cll z - OII 

I 

Off 

(4) None of these 

28. Phenol reacts with bromine in CS2 to give : 

( I) o-bromophcnol 

(2) m- bromophcnol 

(3) o- and p-bromophenol 

( 4) 2, 4, 6-tribromophenol 

29. The carboxy lic acid that does not undergo Hell-Volhard-Zelinsky reaction is: 

(I ) CI-!3COOII 

(2) (CH3)zCIICOOH 

PG-EE-J uly-2024/(C hcmistry)(SET-Z)/(D) 
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30 \ \ h tt h nnc nl Ilic lnll1m. mp ,._ ,1 rt , IV,< nt ,n <, 1hr1cl tT""IOC ,. n•t-c , 

( I ) ,m ,H, 1 ,11 ,11, lh al,d c- <) I phtt , 1rn de 

( I ) 1cl111r J/ r 

3 1. I k t 1t nh ' '" nl ,in ;u p1co11 , , 0 l11t1on c, f 1 (J \,f '\i,1< >I I rc•rnlr~ 1n 

( 1) Nn 111 til l 1 ,1th rn k and < > ;11 the an11cl <. 

32. 

(2 ) 11 , at ti ll' L ;1t hndc and <> , at th<. ,innclc 

( ' ) Nn :111d 11 , ;11 the <.a tlloclc. nncl C) at the anode 

(4 ) O , at the L:t lhnde and 11 1 c1t the a node 

lcknt il)' th e , peed distributi on function,; of \ieon. /\rgori and K ..... ;:Ho,.. za,; 

curves (;\ or I \ rn C) in the graph gi ven helm,,, 

( I ) Ne- A , Ar B. Kr- C 

(3) Ne- C, /\r n. Kr- A 

A 

(2) Nc- 8. Ar-C. Kr- A 

(4) Ne- C. Ar- A. Kr- 8 

33. The root mean square speed o f the molecules of a perfect gas is propo rtional :o · 

(1) l/T
112 

(2) T (3) T
112 

(4 ) l T 

34. At room temperature, which molecule has the maxii:num rotational entrop~ ..., 

(1) H2 (2) 0 2 (3) 0 2 (4) ~ : 

35. T he rotationa l constant 14 N 2 is 2 cm - I . The wave number of incident radiatior: 1:: .::. 

Raman spectrometer is 20487 cm - I • What is the wave number of first scarrered Si:v !--.es 

line (in cm - I) or 14 N2 ? 

( 1) 20479 (2) 20475 (3) 20499 (➔) 20➔95 

PG-EE-July-2024/(Chcmistry)(SET-Z)/(D) P. T. 0 . 
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D 
36. l·nr the vihrnlinnnl Rnmnn spectrum or a homnnuc lear diatomic molecule. the selection 1 ulc under hill 111011ic npprn'-: i111111io11 is : 

( 1) t\v O rn,I~ (2) /\ v t I onl y 

(4) 1\ v 0. I I 

37. 1 he, ihrntinnnl lh :qt11.:ney nnd 11nhnrn,n11 il: ity con"lan l or an alkali halide arc 300 cm 
1 

nnd 0 .00? " rc .... pl'clivl'ly. l'hc positions (i11 cm 1 ) or ii, rundamcnlal mode and li r'>t n\'erlnnc nn: l'l'~pcct ivc ly : 
( 1) 100. (,00 (2) 298.5. 595 .5 (3) 301 .5. 604 .5 (4) 290. 580 

38. I he energy k\'els for cyclnbutadicnc arc a 1 2p, a . a and a - 2p . The dclocal i;ation energy in thi s nwkculc is : 
( 1) 0 (2) - 413 (3) - 8P (4) 4a 

39. ldcnti ly which or the following operators is not I Icrmitian ? I !ere i is iota. 

( 1) _!!__ ~ 
i2n ax 

2 
(2) i ~ 

ax2 

a2 
(3) 

2 ax 
(4) x 2 

40. Calculate the I ~SR l'requcncy of an unpaired electron in a magnetic field of 0.33 T given that for a !'rec electron, ~ = 2 and ~Lo = 9.273 x 10-
24 

J/T. 
( 1) 2.3 GHz 

41. Copper has role in : 

( 1) Hb formation 

(2) 9.24 GHz 

(2) ATP production by reformation 

(3) Formation or libres elastic 

(4) All of the above 

(3) 1.15 Gllz (4) 8.36 GHz 

42. Which among the following electronic configurati_ons represent the elements '' ilh lhc maximum electron affinity? 
2 2 (, 

(1) ls 2s 2p 
2 2 6 2 5 (2) l s 2s 2p 3s 3p 

2 2 <, I 
(3) ls 2s 2p 3s 

2 2 5 
(4) ls 2s 2p 

PG-EE-July-2024/(Chcmistry)(SET-Z)/(D) 
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43. Which om: or lhl· li)l lnwi 11g is 111os1 c:i 'l il y 1cd11 t:t'd '/ 

() ) Cr(( '0)1, 
( ti ) V ( < · < )),, 

44. l'hc v:1IUL' or d 111 i11 11 rnhh.: crys 111I is 12 c; ,(1 p11 1 I l1l' v11 l11c ol d 111 1·1 · 

( 1) ] 2 5 .(1 pill (2) 976.R p111 ( I ) IOH .1 r,1 11 ( ti ) r,?.~ f, pm 

45. /\ metal cryst,illi,.cs in FCC slruclure wilh H 1111i1 t:e ll -. idc ol 'HJO rrn. f I Ilic dcr1 ·.11 y cd 

the crystal is 1.33 glee. the molnr 111 11ss or lhe 111cl1il i-. clo'lc lo · 

( 1) 23 (2) 24 (1 ) 2c; 

46. The decomposition or gaseous ut:ctuldcliyde al 'l'(K) fo llow'-. 11ccond ordcr ki11cti c•1. 1111. 

half- life or thi s rc.iction is 400 s wht:n lh t: ini li itl prt:ssun; i-. 210 'I orr. Wfrn l w,11 ht: 1111: 

rate constant (in Torr 1s 1) and hull'-lilc (in seconds) respecti ve ly, ii the inili~d prc•,•11irc 

or the acctaldd1ydc is 200 Torr at th t: same lcmpc:ralure '1 

( I) I 05 and 500 seconds (2) IO 5 and 400 second ·~ 

(3) 1 o-4 and 400 seconds ( 4) IO 5 and 500 scc:oncJ 11 

47. The carbon-1 4 activity or an old wood sample is fo und Lo be 1 '1 .2 di '! inlegra li"n<i 

min- lg- 1. Calculate the age of the old wood sample, if for a fresh wood 11amrlc 

carbon-14 activity is 15 .3 disintegrations min I g- 1 (t112 carhon- 14 i11 5730 year'!), i~ : 

( I ) 5,000 years (2) 4,000 years (3) 877 years 

48. Kohlrausch's law is applicable to a dilute solution ol' : 

(1) Potassium chloride in hexane 

(2) Acetic acid in water 

(3) I Iydrochloric acid in water 

(4) Benzoic acid in benzene 

(4) 6 17 year'! 

49. The concentra ti on of a MgS0 4 solution having the same ionic strength as that or a 0.1 

M Na2S04 solution is : 

( 1) 0.05 M (2) 0.067 M 

(3) 0.075 M (4) 0.133 M 

PG-EE-July-2024/(Chcmistry)(SET-Z)/(O) P. T. 0 . 
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SO. I he ,110l11 1 C' (lllch,r tivity A vt.: r~u-i c:011 cc: 11 1rn ti o11 (c) plot of sodium dodccy lsufatc 111 

\\ ll l t ' 1 i-.. n pl'( k d I n look l ikl' 

( I ) 

C 

A 

C 

(3 ) 

(4) 

51. Coordination number and geometry ofrCe(N03) 6]
2
- : 

( I) 6, octahedra l 

(3) 8, octahedra l 

PG-EE-July-2024/(Chcmistry)(SET-Z)/(D) 

(2) 12, octahedral 

( 4) 12, icosaheral 
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52. I I 1111 c k111e..· 111 1111', -.l'Vt 11 l lc < 1r11n-. in 1h 1J11lcrm1,11 "h"ll fh-"'r, 1f I\ I ✓I.. I ti, % ,, , , 

t1l011 11L ,i1r a1llo11µ :ill 1h< d, 1rwnl " in 1h1 \ :1m1 f)"'rl1ttl 

( 1) lorgc'\l (7.) c., in;i lie qt 

53. n1e tr i PO'l i1 i \ C hi 11thn11oid 1011 wh kh d,,c,. "''' \ h(f.'I , hMr, v.~Y IT I(-:, ~rN ,"',"' ,,, .. 

spcctrn · 

54. Clio has : 

( I) 14 pentagons and I 8 hcxagon c., 

(2) IO pentagons and 20 hexagon~ 

(3) 12 pentagons and 20 hexagons 

( 4) 12 pentagons and 1 8 hexagons 

55. If ~o is the octahedral splitting energy and P i~ the pairing t"TlC..'T"t:'Y· th!..-"T, ihe cr;";t/4, f.,: :-: 

stabilization energy (CFSE) of fCo(NH3)rl• is: 

( \) - 0.8 ~o -t 2P (2) - 0.8 ~o (3) - 1.8 A,~ 3P f4J -''-~ !J, P 
' 

56. Consider the following complex ions, P, Q and R, P = fr-ch/ . (J j' / (H/J11r1 ;;;--.c 
,, 

R = [Fe(H20),J ; The correct order of the complex ion-3. according to tr.cir .._;;-1r.-<1,.:, 

magnetic moment values (in B.M.) is: 

( 1) Q < P < R 

(3) R < P < Q 

(2) R ,... Q,... P 

(4)Q_... R,... P 

57. Glycerol is more viscous than glycol. the reason is : 

( I) Higher molecular wt. 

(2) More covalent 

(3) More extent or hydrogen bonding 

( 4) Complex structure 

PG-EE-J uly-2024/(Chcmistry)(SET-Z)/(D) P.T. O. 
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hU 

111 Iii ; Iii , I I I h1111,I I, 11/dl, I I ir, /, Nhl ,, HI I l Irr ,, ,1 ,, 
11 111,1 ,. 111 1 11dd 111 I IM, 11 I , 11 1 , I I hi h11r1d 11 r,v1 h ,,I I~ I 

( I ) ( tit 11 11 I 1!1 1111 I H1A 

I I l I q11 1il 111 l 10;\ 

N1111 11 11 11 1v p1 ,1 1 '' " " ' " '' '"" ,,r '"'' ;111• ,,, 11h11 h 1,r,1 11,-'j?I r ,:'(, , (f 

1th111 I d 1 

( I ) I 11 11 ' h I l I I I If II ·~ j I j I II , , • 

(11) I II, l'l" dt lll t ' ll 'Hl lll lil 

/ 

, r 
I ) 

60. Which o l ll1 r l<1lletwi111•. 1cpn.:11cnl 1J ft !ICI ,,f hMd ~1dd i:lnd '.(>ft h~ ,<; rr;',pt;t~tr·, :1j ', 
1, 1 , ) 

(' I ( I ) Fl' 11 11 <1 I (;, ) I• c ;11 1(1 s ~) AH r1nd ~ ( 4 J / , ;t, t: ri t! I 

61. lmlic11tc wli icl, 011c o l' tl,c lc, 11 ,,winv rclr1 ti<,nl-l i<: nfJI c<>rrc:<..1 : 

( I ) ( )'/') :,v s 
( r!/' ) 

r>S V 
(?, ) (m· 

()/' J{,' 
(riv 

1J.~') (• 
(3) ( ns) 

1?/1 '/ 
( /)/') 

11'/' V 
(4) ( !JS J 

fJ/' 'l 

( oV 
ll/' J 1, 

62. Whc11 1wo 1111,lt.:~ "r liq ,iid /\ r1 rc rni xcd with LW<> mole:~ <,f liquid B at 3()(>V. , the c:-;1..c..:: . . 
111ol11 r ( iihh!-11.: 11crgy or the !-loluli<in i1-1 l .S kJ mc,l 1, '/ he: corrc~p(,nding value nf Cn01. 
cm;rgy or 111 ixi11 p, (i11 k.l ) i1-1 clc,!-lc~L 10 : 

( I ) 12. <J (2) 6.0 (3 J l.5 (4) - 0.9 

63. The 111 i11i11111111 work required by an engine le, tra.n~fc..-r 5 J (>f' heat from a reservoir a l [ (Jr, 
K l o one at 100 K is : 

( I ) 5 .I (2) I O .I (3) 15 J ( 4) 20 J 

PC;_ I<: E-,J uly-2024/(( 'ht·misl ry)(SET-Z)/(D) 
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(-l) AD 

65. .-\ at ... 'rn~ ... ~~ a.!tai'"· 1.'\.1u,n tl)ll th,H rdatt.·s thl' dll'tllirnl pntt:nt in I to the composition o 1· :i 

lilt'\n:rt' t~ k.111.'\\ -: l .l~ : 

l2) (,ihh\-Duh1.:m rquntion 

l-n Dl'by1.:- l luckd equation 

66. The he.!I cap~11..::ity l, f :i spl'~ies is ind1..'pl'ndcnt or kmprrn.turr i r it is : 

t l) Ten-,:nomi-.: l3) Diatomic ( 4) Monatomic 

67. The phase diagr..1m of a ( Ompottnd is sho,rn he-low : 

C 

The slopes or Lhc lines OA. AC and AB are tan 2: . tan 2: and tan 7t respective ly. 11· 
4 6 3 

melring point and ~ of melting are 300K and 3 kJ mol- 1 respectively, the change in 

the Yolume on melting is : 

( l ) l O tan ; 
.) 

7t 
(2) lOtan -

4 

PG-E E-J uly-2024/( C hemistry)(SET-Z)/(D) 

(3) 10cot2: 
3 

(4) 10 cot 2: 
4 

P. T. 0. 
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68. I he num~t' r t' l J'h,t'-t' '- . l't' lllp1)1\C11t, . ,,nd dqrrc:c, nl frc:t' cl om. \\ hen 1\ r~on 1' ,,dckcl 10 

.lll t' (l \lthb 11u111 1rn, tlll'\.' ,,r \ (>. O ,,tm.1 \ 0,111 the gn" phn,c nr<: . rc,pcc.t l\ clj 

69. r or d rl'll'11lh 'l\ll' lri ( li lr,Hion. in thr CUf\C nr cmr ()') , , ,olumc (V) or the lllrdnl 

addl'<l. thl' \.'I.J UI\ ,1k1Kc pnim is indicn1cd b: 
' ' 

\ 1) dF d\' 0 : tf F d-\' - O 

' ' 

( 2) dF d\' n : tfF d-\' , O 

' ' (3) dF d\ - ' 0: d-[ d-\ . = O 

' -
( 4) dE d \' ' 0 : d-E. d-\' 

1 
> 0 

70. The Daniel cell is : 
,_ , 

(1) Pt1(s)'Zn(s) Zn- (aq) l1Cu--(aq)!Cu(s)IPt
11 

(2) Pt1 (s) Zn(s) Zn
2
-(aq) I Ag

2
-(aq) Ag(s) Ptu 

(3) Pt1 (s) Fe(s) r /-(aq) 1Cu:.-(aq),Cu(s)!Ptu 
,_ 

(4) Pt, (s) H 2(s) l l2SO~ (aq)ll Cu- (aq)ICu(s)IPtn 

71. The fact that the fluorescence waYelength is often much longer than the irradiation 
waYe!ength (Stokes shift) is a consequence of which phenomenon ? 

( 1) Low extinction coefficients (Lambert-Beer law) 

(2) Vertical transitions (Kasha's rule) 

(3) High ISC rates (El Sayed rule) 

(4) The Franck-Condon principle 

72. The vapor pressure of pure benzene at a certain temperature is 640 mmHg. A 
nonvolatile nonclcctrolyte solid weighing 2.1 75 g is added to 39 g of benzene. The 
vapor pressurl.' of the solution is 600 mmHg. The molecular weight of the solid 
substance is : 

(1) 42.25 (2) 55.55 (4) 72.25 

PG-EE-July-2024/(Chemistry)(SET-Z)/(D) 
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73 \\ 11 .11 ,, till tllnl.tl ln\\ 1 ,,,,,, 111 th1 V,lfl' I J>I' '" ' I I 1,-,,1, r 

(I ) 1777 111 111 ( ) ) ) X ) 'I 111111 f jJ , r :,, ,,., 

I ( I I , 

I I. ;/ I/ , 
I 

74. I lh) kill' plyu il a lll;qo1 l <llllj)IIIIUII 111 P' 11i,i1t1' 1 t ;, ! 1 1v 1 11 'ff,;, 1' / ❖ " 
lil'omg pn1111 nl wa t< 1 "' au t< >11J1JI JJI ' ti1d1;1fqf ' l /r./;1 ,, , •r ,,, 11' ,1, '' 
µ. lycol lllU \ t hl 111, xcd wr tli <, JL:il loll'· qf w:it1 1 "' pt1111 ' 1 / ,, ,, , 

1
'

1.1 1 'I"/, 11 / ' 

{ ( JJI/C / ( 1i1 IJ l 1lJ 'J / '/ ~ 11 r / , I" f I / / 

( 1) 22 .15 kg (2) 18 , ~ v;, 

75. 20.27 g or lk111c11c LOl1lai1111111 () 79(, 'j )I 11I bUJ/ //11, ;,t, /f] 1:' ' 1 II II 1 
1 1 

.I / / 

O. I 37°C hcl<m the frcoing poJJlt ol pure bu11,1,;11<.. If H1,r 11,, ,, ~', 11 'J ' ✓, 1 ', ', ' • 

benzene. find ih degree ol a~'>oci<1 t1 011 <C, 1•11,n f' I 111' J~, ' / ', ' ', I /', / 

( 1) 72.34% 

76. The surface h.:nsion of water at 21''(, h 72.75 / )<1 -i ' ./;n I 'n 11f0, 11 1 1 I, ', ' ', 

ethanol has y 3 3 .24 x Jo 3 Nim al the '>amc L<:mpc:r~f ,r,, r n·1,,:, i F,:,'.. • ,. ,,' '/, , ',-
1 ) , ' I 

= 0.96 14 x 10 kg.Im. density of water <J.9982 / ,</ h 1 ",' r, • ,: r, ' 1/, ', '/,' /4', 

0 = 0°. How much less will the akohol '>olution rhe in th<; -.~m~c, ',~;;,,,~:-: ·, 

( I) 34.2% (2) 47 .4% (3) 54,3 '1/,1 

77. Hyperconjugation in volves overlap of the following <>rbit:1.h: 

( I ) CJ-CJ (2) CJ- p 

78. The z-isomer among the fo llowing is : 

H3C\ / Cl 12CJ 13 

C =- C 
/ \ 

( I ) 

Ce Br 

o J p-r 

(2) 

(4) 

Jl'jC 

\ c 
/ 

H 

H,C H 
\ / 
c - c 

/ 
H CH: 

79. Out of the fo llowing the molecule that exhibits optical i·'><,mc-fr,rr. ,·~ · 

(I) 2-methyl-2-pcntene (2 ) 3-mcthyl-2-p1,,1u.--r.<.. 

(3) 3-methyl-l -pcntenc (4J4-mcth/ l- l -pe:iu,-r.<; 

PG-E E-J uly-2024/(C h cm istry)(SET-Z)/( D) P. ·1 CJ 
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80 the c..t 1hll,1 t.Hlt l ,tl ,Hnnn ~ the to ll ,ming ,., 

• • 
ti) (l/, <11,< II, ( 2 ) < ll1<fl< lf1 

• • 
I ~ ) c "'II<< fl,< 112 ( 4) C6 Ifs Cf/ 2 Clf J 

81. l he quantum number of 20th electron of Fe (Z - 26) would be : 

(1) 3. 2. - 2. 12 (2) 3. 2. 0, 1/2 

(3 ) 4. 0. 0. · 1 2 ( 4) 4. I. - I. .i 112 

82. The number or orbitals in n = 3 arc : 

(l) 1 (2) 4 (3) 9 (4) I 6 

83. Electronegati vity of the following elements increases in the order : 

(1) O, N,S.P (2) P, S,N, O (3) P, N, S, O (4) S.P.N, O 

84. Predict the correct order of repulsion among the following : 

( 1) lone pair - lone pair > Ione pair - bond pair > bond pair - bond pair 

(2) lone pair - lone pair > bond pair - bond pair > lone pair - bond pair 

(3) bond pai r - bond pair > lone pair - bond pair > lone pair -lone pair 

( 4) lone pair - bond pair > bond pair - bond pair > Ione pair - lone pair 

85. Pick out the incorrect statement : 

( 1) sp3 d hybridisation involves d.x2 - y2 orbital 

(2) Hybridised orbital form sigma-bond when overlaps with other orbitals. 

(3) SF2 molecule is more polar than CS2 . 

( 4) o-nitrophcnol is more volatile than p-nitrophenol. 

PG-EE-J uly-2024/(C hcmistry)(SET-Z)/(D) 
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96 
Wh1d1 of th, 11 11 1 , • '"I-( ,,,,1,, , 11 ,,, ,, rrc<.I , 

l I I "' "' '' , ( 111111t d1ar:11..1, r) 

(II /\II /\I '' /\1 1
, <,<,v~1lcttl d~r,i(.lcr) 

(1) C .1< I · \ 11< I c de I, < t11v~lt.111 <.h~rn<..ltr J 

87. Which ont nl lht 1,,11,,v.ing rn,,lc(.IJlc·, 1-, cxp<...<..tcd to cYhihit d1;,magnc-tic neh;ni,,ur ' 

(I) C2 <2) i ,7 <JJ o2 <4J '>2 

88. l·or whi{.h of lhc follc,w,n~ m<,lc<.ulc .,,gni fi<..ant µ 1 (J : 

( 1) 

Cl CN OH 
SH 

( I) Only (3) (2) (3) and (4) (3) Only ( I) (4) ( 1J and (2 ) 

89. The geometry with rc:spcct to the cc:ntral atom of the following molecules are \'(SiH;J:; . 

Mc3N, (Sil l1h l' : 

(I) planar, pyramidal, planar 

(2) planar, pyramidal. pyramidal 

(3) pyramidal. pyramidal, pyramidal 

(4) pyramidal. planar. pyramidal 

90. The JUPAC name of 1Co(NH3)50N0]2 ion is: 

( I) Pentaammincnitritocobalt (!VJ ion 

(2) Pentaammincnitrocobalt (JV) ion 

(3) Pentaammincnitrocobalt (I II ) ion 

(4) Pcntaammincnitritocobalt (III ) ion 

PG- F:E-.J uly-2024/(C hcmistry)(SET-Z)/(D) P. T. 0 . 
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91. The product of the folio" ing reaction is · 

J;' 
(1) © 

(() NoNOi I/Cl 

(ff) KCN 

(2) ~ 
Cl 

-
N2Cr 

(3) @ 

92. The product f A] of the following reaction is : 

c£' 
(1) © 

(i) Fe / HCI 

(ii) NoOH 
[A] 

(2) @-NH2 (3) @-c:1 (4) 0 

93. The most suitable reagent for the conversion of RCH20H ➔ RCHO is : 

(1) C,03 / H2S0 4 

(2) KMn04 I KOH 

(3) PCC 

94. Which of the following combination of aldehydes give cross Cannizzaro reaction ? 

(I) CH3CHO. HCHO 

(2) C6H5CHO, CH3CHO 

(3) C6HsCHO, HCHO 

(4) AJI of these 

PG-EE-J uly-2024/(Chemistry)(SET-Z)/(D) 
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96. Which of th l' li, llmving cnn1trnund oi.cd ~lone will undcrjl<> an ~l<f(,1 re~d1<,n ,, 

(3) C\ H5COc 6115 

(4) Cl-12 = CITCl!O 

96. The diasaccharidc sucrose is composed of monosaccharides : 

( 1) D-glucosc + D-glucose 

(2) D-fructosc + D-fructose 

(3) D-glucose + D-galactose 

(4) D-glucosc + D-fructose 

97. Which of the following statements about anomers is true ? 

( 1) Anomers are diastereoisomers 

(2) Anomers arc enantiomers 

(3) Anomers are constitutional isomer 

( 4) All of these 

98. The reaction of CH 3CH 2MgBr with water yield : 

(1) CH 3CH 3 (2) CH 2 = CH 2 

(3) CH 3CH2OH (4) CH2 -CH 2 

I I 
OH OH 

19 
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99. 1) I . I I trnn'- on "\Z -atom in )'tTI) l' 1s l'"" bask thnn py11dim' hl'l'l\\tW the h,nr p nn t' f c cc 
PYIT()k : 

( 1) rc~idl' in .,,, h~ bt id t'thit,,I 

~2) rc-~idt' 111 , ,, ' h) ht id l,rhitnl 

(3) is nl,t parl nr thl' dclocnli1l'd 1t molcculnr orbitnl 

( 4) is port \)f thl' deloculizcd rr molecular orbitnl 

100. Quinolinc umkrgo nucleophilic substitution on heating with NoSH 2 to give : 

( 1) 6-Aminoquinolinc 

(2) 2-Aminoquinoline 

(3) 3-Aminoquinolinc 

(4) 4-Aminoquinoline 

PG-EE-July-2024/(Chcmistry)(SET-Z)/(D) 
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