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(i) 	This paper has two parts. 

(ii) Part-A is based on Research ,  Methodology; and has ten questions of five marks each. 

(iii) Part-B is based on Chemistry and has twenty five questions of 2 marks each. 

(iv) All questions are compulsory. 
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PART - A 

(RESEARCH METHODOLOGY) 

1. List ahy five aims of research. 

2. For the presentation of a report, list the entries which should form the part of a good 

research report. 

3. Describe in brief the different types of hypothesis. 

4. What are "Search Engines" ? Give any three suitable examples. 

5. Give the full names of any five journals used for research in Chemistry. 

6. What are the key ethical issues one should consider in research ? 

7. Give any five sources of literature search. 

8. Explain the role of graphs in research in Chemistry with suitable examples. 

9. What are the basic components of a research proposal in the context of Chemistry ? 

10. Write any five characteristics of a good research design. 

PART - B 

(CHEMISTRY) 

The questions from 11-35 have only one correct answer. Write the correct option in your answer 

sheet. 

11. BF3  reacts with liquid HF to give : 

(1) HBF4 	 (2) [BF2] + 
	

(3) [H2F] + 	(4) [HF2] 
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( argitI19-  Vf4-sfufirt 	 ) 
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4. "(a-1 ,4 iql-f " 	tr4 ? q 	3r-dc dcwur ql qiq 

5. ttii Fi fg7ii-f 4 arf:itiTi "517:1 	a A-10-1 (journals) * 1# 9Trf WIR I 

6. artitre 4 ana Tscf 	lit MR =1 mg4 

7. 3.1-1144F 	TfTr-OT t-iclUrfT*ft-41 -ciN19-1-al f3 c WIF77 I 

8. .1 mid 3cWuf 	faura t 3T-14.4F -4 914-4 (graphs) 	T"4' 0411t,04i WIFT7 

9. f-4urff 	izt-31 3T-fitirff -sr- frq 	7aw azrr e? 

10. N-Tft 	3rgitTiff aTfir*- rt. 	vylr 

(   	) 

.97ff titsqf 11-35 'WI t-q• 	 t I (.-M 37R qic4 fq .W-0:1 	airrt 3rIt - FRF*1 • .W-u7 

11. BF3  d HF TfT2T aTFITFIT gitf 	"Fzfrq tdi t ? 

(1) HBF4 	 (2) [3F21+ 	(3) [H2F] 	(4) [HF21 
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12. Down the group in the periodic table, which of the following would be true ? 

(a) Electronegativity decreases 

(b) Gram atomic volume increases 

(c) All the atoms have same number of valence electrons 

(d) Metallic character decreases 

(1) 	(b), (c) and (d) 	 (2) 	(a), (b) and (d) 

(3) 	(a), (c) and (d) 	 (4) 	(a), (b) and (c) 

13. Which of the following molecules does not have Id symmetry ? 

(1) SiF4 	 (2) P4 	 (3) CH4 	 (4) XeF 4  

14. Sample prepared for Moessbauer spectroscopy should be in which phase ? 

(1) Vapour only 
	 (2) Solid only 

(3) Liquid or Vapour 
	 (4) Liquid only 

15. The HOMO to LUMO electronic transition responsible for the observed colour of halogens : 

(1) 	Tr 	cr* 	(2) 	Tr* --> cr* 
	

(3 ) 

	

o- 	o-* 	(4) 	Tr —> Tr* 

	

16. In the hydrolysis of trans - [Co(en) 2 	, if the leaving group is chloride, formation of 

cis product is the least, when A is : 

(1) OH - 	 (2) NOi 
	

(3) NCS 	 (4) 0 CH3 

17. The expected number of 19FNMR spectral lines, including satellites for [XeF 5] is 

[Abundance of 129Xe (I = 1/2=25%)] : 

(1) three 	 (2) two 	 (3) one 	 (4) twentyone 

18. The nephelauxetic parameter '13' is highest for : 

(1) CN 	 (2) Br 
	

(3) F 	 (4) Cl 
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12. 3-11-44 TR-MI' 14 ti+v T1 	11d 	3T11{ Ai4 TR -14-1 	olio 4 T1 a, 	kiccf 

(a) -*R.-Atm-4-1.410f Tf elc,1 t 

(b) TAT wiilluact) 3Tizm •qpi t 

(c) Tr iff TRIIT9311 T4 441 ,maik-n 	,ritseif    t 

(d) 'FUT W:f   t I 

13.  

(1) 	(b), (c) 31t 	(d) 	 (2) 	(a), (b) 	(d) 

(3) 	(a), (c) att (d) 	 (4) 	(a), (b) at• 	(c) 

t? Pii-lro tgcr 	Rm.( 31 	Id wilf-tict 

(1) 	SiF4 	 (2) 	P4 	 (3) 	CH4  (4) XeF4  

14.  Rm.{ 31-41:9-u 4 	rent; 	1 t? t 

(1) 	ta- arm 3w-v-Tr 	 (2)c al t{ 31T 

tqF 	31TT 
(3) 	d TIT 	11514 3-T-4T-21T -14 	 (4) 

15.  T1-4 	-f-IT HOMO 14 LUMO ti;f14-fuf t? 
(I 	 14--tiortgd 	m) 

(1) 	IT —> cr* 	(2) 	Tr* --> cr* 	(3) 	a 	cr* (4) 	Tr -4 Tr* 

16.  rt 	 7rfq 31-47TIZ tide o‘,43FIg ffq kicf 
Cf-3TTR9 

- [Co(en) 2  C1(A)] 

t 74 A 114--iiri1`ocf t) .  : 

(1) 	OH - 	 (2) 	NO2 	 (3) 	NCS (4) ö CH3  

17.  
(tclffiVUT -14P-TITIfVU) girl 

T447 

[XeF 5] - 	19F-79.71.3TR. Tc)-1 1:, 114 134-4,711. 11Tat 	391:11f1TiWIT 

t [ ftdt 	? [ 129Xe 	Wiffal (1= 1/2=25%) 

(1) 	-f 	 (2) 	t 	 (3) (4) 

18.  3T 119-M7 Shari, 13% icbq 	frig tiarl 3ifirT 

(1) 	CN 	 (2) 	Br - 	 (3) 	F (4) Cl - 
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19. The rate of alkylation of enolate ion is best in : 

(1) non-polar solvents 	 (2) polar solvents 

(3) polar aprotic solvents 	 (4) aqueous medium 

20. The major product formed in the following reaction : 

+ Me2SCH2 	? 

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

21. Select the correct answer for the following reaction : 

   

CH3  

	CH3  

+ Ph 

 

CPh2  = 0 + CH2 = C(CH3)2 hv  

  

	CH3  

Ph CH3 

 (b) 

  

 

Ph 

(a) 

(1) (a) will be the major product 

(2) (b) will be the major product 

(3) (a) and (b) will be formed in equal amount 

(4) (a) will be the only product 
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19. 3479.  * c-chri chtUr 	f*-1114 31N-*71:1 td1 ? 

(1) 	31 	1(11q ,41 
	 (2) 	VIRT rclriNch 

(3) W4171.  thrEW iclolgch 	 (4) W917 1RT1 

20. 315T1WZIT NTT tEe-r d0-11q , ir : 

+ Me2SCH2 	? 

(1) (2) (3) 

21. ii+--ircirtgd 3#1117z11* 	1f97 : 

CPh2 = + CH2 = C(CH3)2 hv Ph 

CH3 

CH3 

+ Ph CH3 

Ph Ph CH3 

(a) (b) 

(1) (a) 	371K 6140'1 

(2) (b) TAT 3-04K +If I 

(3) (a) 	(b) 	 TITT 	. 1 I 

(4) 30:11q*W:1 14*-4M (a) 3TTITI III I 
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22. Identify the final product in the following reaction. 

CO2Me 

CO2Me 

(1) 

CO2Me 

CO2Me 
(2) 

CO2Me 

CO2Me 

(3) 

CO2Me 

CO2Me 
(4) 

23. Thermally induced opening reaction of cis 3, 4-dimethylcyclobutene forms : 

(1) only (2E, 4Z) - 2, 4-hexadiene 

(2) only (2E, 4E) - 2, 4-hexadiene 

(3) both (2E, 4Z) - 2, 4-hexadiene and (2E, 4E) - 2, 4-hexadiene in (1 : 1) ratio 

(4) both (2E, 4Z) - 2, 4-hexadiene and (2E, 4E) - 2, 4-hexadiene in (9 : 1) ratio 

24. Which signal will appear most downfield in 'HNMR spectrum of : 

OCH2CH3  

C12CHCHOCH2CH3 
 a b cd 

(1) 	a 	 (2) 	b (3) 	c 	 (4) 	d 
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22. 	(sicf 3Tfifwzrr 	3CLII‹ -ef LIW:411-1l; : 

CO2Me 

I I 
	A ; ? 

CO2Me 

(1) 

CO2Me 

CO2Me 

CO2Me 

CO2Me 

(2) 

CO2Me 

CO2Me 

(3) (4) 

 

23. 	fFR7- it •T7f 	t 3, 4-374i21-611Wharaff 	car 30;IfTd.  cirig 1174 T1 Alit 14-1 	*dr 	: 

(1) *-4R (2E, 4Z) - 2, 44cKiisi4-tff 

(2) *-4F (2E, 4E) - 2, 44:tkiisi-17 

14 (3) (2E, 4Z) - 2, 4- 	 AT (2E, 4E) - 2, 44ctNisil-O (1 : 1) 3i 	I'd 

(4) (2E, 4Z) - 2, 4-cmilsi4-ti AT (2E, 4E) - 2, 4-ctkim11-'f9.  (9 : 1) 31'70 14 

24. 1:14-1R1R51d-OTW"k1H-Tff.71.37{.14-qT4 cbli- -4 tatil f Hid Tr4•4 fi'Pr1-4-47 #"1eft .5gf7iff 

OTT? 

OCH2CH3 

C12CHCHOCH2CH3 
a b cd 

(1) a 	 (2) b 
	

(3) c 	 (4) d 
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CHO 

+ CH2(CN)2 ionic liquid 

CN 

CN KOH  

(a) (b) 

CH3 

26. Which is (are) aromatic in the following ? 

CH3  
7CH3 0 

CH3 
 

HO 

(a) only 

both (a) and (b) 

(2) (b) only 

(4) 	(a), (b) and (c) 

25. The following reaction is the example of ? 

(1) Robinson annulation 

(2) Knoevenagel condensation 

(3) Prevost reaction 

(4) Bamford Stevens reaction 

27. The correct product for the following reaction is : 

+ NaOCH3  
CH3OH  2 

+ 
	

CH30, 

(1) 
OCH3 
	 (2) 	

Cl 

(3 ) (4) 

OCH
3 

NC1 
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cH3 

 I1,m ,CH3 

< 	- 
H 	I 

CH3 

(b) 

(c) 
HO 

(1) 	(a) 

(3) 	(a) 72/T (b) 	 

(2) *--4 (b) 

(4) 	(a), (b)79.1T (c) 

25. 	 affifwzrr 4-(-4 t? 

CHO 
„„‘ 	KOH  

+ CH2(CiN j2 ionic liquid 

CN 

CN 

(1) ti 	cicitlichtuf 

(2) tit-11•1 

(3) -9-1-4R 3Trifwzrr 

(4) 43:ceri - 	̂R 3411Trwzrr 

26. 	14-1 t.g 	chl-r-Trr 041d.r) t? 

O 

CH3 

(a) 
 o

N% 

FIN 

H 

27. 	 afifwzrr   dril< -1-Trf t? 

+ NaOCH3 CH
3OH  ? 

Th\T 	Cl 

+ 
	 CH30 

(1) 
OCH3 
	 (2) 	

Cl 

(3) (4) 

OCH3  
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28. A radioisotope decays with a half life of T years. The ratio of the daughter nuclei to the 
parent nuclei after 4T years would be : 

(1) 	1 :6.25 	(2) 	6.25 : 1 	(3) 	16 : 1 	(4) 	15 : 1 

29. The rotational constant for a diatomic molecule is found to be 1.7 cm -1 . The ratio of the 
degeneracies of the final to the initial energy levels involved in the transition observed at 
10.2 cm -1  for the same molecule would be : 

(1) 	5 : 7 	(2) 	7 : 5 
	

(3) 	9 : 7 	(4) 	7 : 9 

30. The effect of temperature on reaction rate is given by : 

(1) Clausius - Clapeyron equation 

(2) Curie's law 

(3) Kirchhoff's equation 

(4) Arrhenius equation 

31. The equilibrium vibrational frequency, we  of a molecule is observed at 512 cm -1 . If the 
anharmonicity constant, Xe for the molecule happens to be 0.015 the first overtone would be 
observed at : 

(1) 497 cm -1 
	

(2) 1444 cm -1 	(3) 978 cm -1 	(4) 1022 cm -1  

32. Two compounds A and B have the molar absorptivities of 6000 cm -1  mot -1  dm3  and 
9000 cm -1  mol -1  dm3  respectively at a given wavelength. Equal volumes of 10 -4  M solution 
of both the compounds are mixed. The absorbance of the resulting solution at the same 
wavelength would be : 

(1) 	0.60 	(2) 	0.75 
	

(3) 	0.90 	(4) 	1.50 

33. The miller indices of the shaded planes in the primitive cubic unit cell shown below are : 

(1) 	110, 100, 111 	(2) 	100, 101, 110 	(3) 	111, 101, 110 	(4) 	100, 110, 111 
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28. 	-> fafa7tuf 71:1F-9-11f9-*T TI T 71 m1 314-31T 	3-17fti i)clf t 14T aaf 	64tIcf 4c1(111:1 -RTTfiel 

3111 i-i Tri:Rwrrief r 3r11:17 ) 4 If : 

(1) 	1 : 6.25 	(2) 	6.25 : 1 	(3) 	16 : 1 	 (4) 	15:1 

29. 	fg--4R411 Jen 3R 	T 	ft-271"W 1.7 cm -1  ti 7:f 	ciL, 10.2 cm -1  t17 -1)fkiff tisto-ful 

ticks 34 ft 	 37\71i 3-1-4R-114 	3179Alsa7T 	31-17-ff 	: 

(1) 	5 : 7 	 (2) 	7 : 5 
	

(3) 	9 : 7 	 (4) 	7 : 9 

30. 3TraTim-zir 7 "7 -ffrEr 	311.Trq 11-1 cifiAd A -4 Fenq 	gio - vitzTr 	 t? 

(1) TfTr117F1-ctc ti-i 	ch(uf 

(2) Ek 	-fq+-1 

(3) fchtt5THI 	4'1 chtuf 

(4) 3-11-rff311:f 	cbtuf 

31. f*-711 3-71 	TITI7FMT-2TT ch4-f alrlt w e  512 cm -1 1T7 31fk-17 	 t I 	 3-1.51 -CdT 

fFRfW, Xe 0.015 Z).-t '512M Sift TT:Ert-  4s a-4 -5K.F* 	? 

(1) 497 cm -1 	(2) 1444 cm -1 	(3) 978 cm -1 	(4) 1022 cm -1  

32. t .41f1T-4 A 3-t B FMS T11 	 3M1**-Mt -griff 9h4-RI: 6000 cm -1  mot -1  dm3  

3t{ 9000 an -1  rnol I  dm3  t I 4-irq Tik 	t 	3-71-d-91 4.  Pic< ktif 	t 

9117t.  Fcmq•f 	dfll 	"TT 314071-*-T 	 : 

(1) 	0.60 	 (2) 	0.75 	 (3) 	0.90 
	

(4) 	1.50 

33. i1 	d fit& Tr< 3i311- 	-cr*--** -A- 	31r— Tf-.0 ct 	i t fart tachich 	: 

(1) 	110, 100, 111 	(2) 	100, 101, 110 	(3) 	111, 101, 110 	(4) 	100, 110, 111 
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34. The energy of an electron in the nth orbit of the hydrogen like ion with a nuclear charge, 

Z is proportional to : 

(1) n2Z2 	 (2) Z2/n2 	(3) n2/ Z2 	(4) n/ Z2  

35. The molar ionic conductance at infinite dilution for strong electrolytes namely, BaC1 2, NaOH 

and NaCI are found to be 280 x 10 -4  Sm2  mo1 -1 ; 248.1 x 10 -4  Sm2  mol -1  and 

126.5 x10 -4  Sm2  mo1 -1  respectively. The molar ionic conductance at infinite dilution for 

weak electrolyte Ba(OH) 2  would be : 

(1) 523.2 x 10 -4  Sm2  MOi -1 	(2) 406.5 x 10 - 4  Sm2  MOi - 1  

(3) 158.4 x 10 -4  Sm2  MOi -1 	(4) 94.6 x 10 -4  Sm2  MOi - 1  

- o 0 o - 
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34. n f*-131' Z -ffIfiT471 3T0F cuCi 	 aTizfff -71i1,2rd" -4:ati cif 	 4 d)•31i 11 14("Irtgri 

A fct)*{* 	6111 t? 

(1) 	n2Z2 	 (2) 	Z2/n2  (3) n2/Z2 	(4) 	n/Z2  

35. msiri 	311Erat BaC12, NaOH 3th NaC1 31-4ff cilof TIT Ai rit ZIP:ft 

sto-Nr: 280 x10 -4  Sm2  mo1 -1; 248.1 x 10 -4  Sm2  mol -1  *126.5 x10 -4  Sm2  mol -1 

 fqtrtaTTERTF, Ba(OH)2 * Ri 	 319 ciqof of 4-i)eit 3iP491 	 aia : 
(1) 523.2 x 10 -4  Sm2  mol -1 

 (3) 158.4 x 10-4  Sm2  mo1 -1  

(2) 406.5 x 10 -4  Sm2  mot -1  

(4) 94.6 x 10 -4  Sm2  mol -1  

- o 0 o - 
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