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Note : 

(i) This paper has two parts. 

(ii) Part A is based on Research Methodology and has 10 questions of five marks each. 

(iii) Part B is Chemistry based and has 25 questions of two marks each. 

(iv) All questions are compulsory. 
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PART A 

(Research Methodology) 

1. With the help of an example, differentiate between a research problem and a research 
design. 

2. Give any three sources of a research problem and explain any two criteria of selecting 
it. 

3. What is a hypothesis ? Give any three characteristics of a good hypothesis. 

4. Discuss in brief any two issues related to ethics in scientific research. 

5. Why is the review of literature essential in planning a chemical research ? Give any 
five reasons. 

6. What is meant by 'abstract' of a research proposal ? What is its significance ? 

7. Give any three requirements for a research work to be published. Why is there a need 
to publish a research outcome ? 

8. What is meant by the Impact Factor of a journal ? What is its significance ? 

9. Differentiate between Primary data and Secondary data giving suitable examples. 

10. In your opinion, which research method is more suitable for chemical research ? 
Justify your answer. 
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PART B 

(Chemistry) 

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

Answer Sheet. 

11. What is the oxidation number of manganese in KMn0 4  ? 

(1) + 1 
	

(2) + 5 

(3) + 3 
	

(4) + 7 

n 12. An atom with an electronic configuration of 1s2 2s2 2p6 3s2 op3  belongs to group 

(2) 5 

(4) 15 

13. The expected H - H - H bond angle in [H 3] +  is 

(1) 180° 
	

(2) 120° 

(3) 60° 
	

(4) 90° 

14. The number of bridging ligand(s) and metal-metal bonds present in the complex 
[Rh6(1.13-00)4(C0) 12] (obeys 18-electron rule), respectively are 

(1) 4 and 12 
	

(2) 2 and 1 

(3) 3 and 1 
	

(4) 0 and 2 

15. Which of the following is a closo borane ? 

(1) B4Hio 	 (2) B511 12  

(3) B5H5 	 (4) B6H6  

16. Which of the following does not obey 18-Electron rule ? 

(1) Rh2(CO)4C12 	 (2) Fe(CO)4PPh3  

(3) Cr(CO)6 
	

(4) [Mn(CO)5] 
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RFT Tg 

WI W941 11-35 # *-dR .  KW He .11( * 37r/t dri< Sn"1:F/- 7 # 	 im47 

11. _vim-n(34  4 Arr-417 	at41-*-71.  titan (34 -c4 4.1ich) ITT ? 

(1) + 1 	 (2) + 5 

(3) + 3 	 (4) + 7 

12. 1s2  2s2  2p6  3s2  3p3 	 11-- FRT clot IRTfruj 	ci (sId fl 10 	: 

(2) 5 

(4) 15 

13. [H3] + 4 3141kiff H — H — H 34TixT Qui 	 : 

(1) 180° 	 (2) 120° 

(3) 60° 	 (4) 90° 

14. [Rh6(1.13-00)4(C0) 12] (18-*V4 	317R1:11 anti 	I t) 	4 37Prd 4011.9.  4-04-  

ITT tirg-grg3 	1 tit 	11 	 PHRIRgo t : 
(1) 4 T 12 	 (2) 2 IT 1 

(3) 3 T 1 	 (4) 0 M.IT 2 

15. PH (sict 4 14 a, 	 T 	GI 	 ? 

(1) 13411 10 	 (2) 1361-1 12  

(3) B5116 	 (4) B6H6  

16. -11-1 cirtgcl 4 A- 	 Liirm Re' chc11 	? 

(1) Rh2(CO)4C12 	 (2) Fe(CO)4PPh3  

(3) Cr(CO)6 	 (4) [Mn(CO)5] — 
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Me Me Ph Ph 

hv 

(i) 

P 
Me Ph  Me 

Ph 

17. The species having metal-metal bond is 

(1) CO2(C0)8 
	 (2) 13-05H5  

(3) [01 3-05H5)Mn(C0)31 
	

(4) Rh2(C0)4C12  

18. The only molecule having bridging sulphur is 

(1) Polythionic acid 
	

(2) Pyrosulphuric acid 

(3) Peroxomonosulphuric acid 
	

(4) Peroxodisulphuric acid 

19. Silyl enol ether is used in 

(1) Mukaiyama aldol reaction 	(2) Evans aldol reaction 

(3) Paterson aldol reaction 	 (4) Henry reaction 

20. Which is the major product in the following reaction ? 

0 
O 
I I 

+ Me2SCH2 	? 

   

(3) (4) 

 

    

21. Select the correct answer for the following reaction : 

Ph Ph 

(1) (i) will be the major product 

(2) (ii) will be the major product 

(3) (i) and (ii) will be formed in equal amounts 

(4) (ii) will be the only product 
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17.  4-1J:ft ,e414.4 tug-grg 31-ktT alc,11 	? 

(1) 	CO2(CO)8  (2) 13-05H5  

(3) 	[(11 3-05H5)Mn(C0) 3] (4) Rh2(CO)4C12  

18.  4T4tTq tic t ami 39 (go 	: 

(2) (1) 	trfr-eq-P4-11-  14I41t W.4-1-ek ch aTIT 

(3) 	146,Rili11-1-41K,N,Rct, (4) tikicRiisw-w-teklich 311 F 

19. 1e-o7 	t2TT 	CiHRiRgd -3-71-17 t : 

(2) (1) 	-gkzrriTr i  c 	rI 3T54-zrr afewzrr 

(4) t#t 

 

31 	1T (3) 	teTEF 	3113 1 	T 

20.  PiHroRgo 31-Niwzrr -4 a, -i--Err ToTrq t 
0 

0 
11 

+ Me2SCH2  ----> 

O 

(1) •<11 (2) 

  

(3) (4) 

   

21. -0-i ci (ski 31-5TWIT  	 : 

 

by 

Me Me Ph 

Ph 

Me Me Ph Ph 

  

Ph Ph 

(i) 

(1) (i) 	3-01rq 	-) 1H 

(2) (ii) T.9e4 3-04Tq 	 

(3) (i) atIT 	Will ITE4T SERI 611 

(4) *47 (ii).3o-nq SIR!.  
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22. Amongst the following dienophiles, which is the most reactive in Diels-Alder 
reactions ? 

 

(2) 

(4) 

O 

OMe 

H3C 

H3C 

   

23. Thermally induced ring closure of (2E, 4Z, 6E)-2,4,6-octatriene yields 

(1) (2) 

(3) (4) 

24. How many signals will appear in the 1H NMR spectrum of the following compound ? 

CH2  = CHCH2CH2CH3  

(1) 2 
	

(2) 3 

(3) 4 
	

(4) 5 

25. Which reagent would you use for the following conversion ? 

S 	CH2C1 CHO 

(1) Raney nickel 

(2) Jones reagent 

(3) Hexamethyl phosphoric triamide 

(4) Hexamethylenetetramine (HMTA) 
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22. (go 	A cf, 1-11T sl*i.-141   afewzrrall 	k.1 ,4 	ft4zuft.  
	 ? 

(2)  1).0  OMe 

H3C 

(4) 

H3C 

   

23. (2E, 4Z, 6E)-2,4,6-3 	 tk-a.  cmq 	cm A -1 4-.1 	SIT71 	 : 

	

CH3 	 CH3  

(1) 	 (2) 

CH3  

(3) 

CH 

CH3  

(4) 

CH3 

24. PIHRiRgd tr-fm* 1H7.74.3-TR. T4-4- zr 	d 31TRi 	 ? 
CH2  = CHCH2CH2CH3  

(1) 2 
	

(2) 3 

(3) 4 
	

(4) 5 

25. -1 1-.1 	koildkul 	aTrq 4-1-14 3-11 	•r 374)7 cr) ? 

CH2C1 

9 

CHO 

(1) t4 

(2) 	 alf3r*-1* 

(3) tqTrAf2M 14;1(-1-h)Ret) 144-11*s 

(4) (7q. .734.t.7.) 
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26. Which one of the following is non-aromatic ? 

(1) (2) 

(3) 

H 

27. Choose the correct product in the following reaction : 

OH 

OH 

P 
Ph Ph  

H-S0 • 

Ph 

(1) 
	

Ph 

0 

Ph 
(2) 
	

Ph 

0 Ph 

(3) Ph 

Ph 

(4) Ph + 	 Ph 
Ph 
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Ph 

OH 

Ph 
Ph 

(1) Ph 

0 

Ph 
(2) Ph 

0 Ph 

(3) Ph 

Ph 
(4) Ph + 

H2SO4 
	> ? 

 

Ph Ph 

26. PHrortgl 	cb1H-Trr 

(1) (2) 

(3) (4) A 

27. HH 	31131- r ql 	 Ifq7 : 

OH 
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28. The 14C dating method is not suitable for determination of the age of organic samples 
that are 

(1) between 10,000 to 25,000 years old 

(2) between 25,000 to 40,000 years old 

(3) between 40,000 to 55,000 years old 

(4) between 55,000 to 70,000 years old 

29. For a rotating diatomic molecule, the transition from the first excited state to the 

second excited state is observed at 7.6 cm -1 . The transition from the second excited 

state to the next excited state would be observed at about 

(1) F9 cm-1 
	

(2) 3.8 cm-1  

(3) 1F4 cm-1 
	

(4) 15.2 cm-1  

30. Which of the following thermodynamic properties can be determined by the slope of 

the plot of In k versus 1/T ? 

(1) A U° 
	

(2) A H° 

(3) A G° 
	

(4) Ar..A° 

31. The uncatalysed polyesterification reaction between a diol and a dicarboxylic acid is 

found to be of first and second orders respectively for the two reactants. If the 

polymerisation is carried out using equal concentrations of the two reactants, then 

which of the following would correctly represent the integrated rate equation (C and 

Co  are the concentrations of the reactants at time t = t and t = 0 respectively) ? 

(1) 

(2) 

(3) 

(4) 

k = —
1 
2t 

k =  
2t 

k = 
1 

2t 

k =  
2t 

1 
■ 

1 

C 2  
0 

( 

1 

C2 

1 
C2 

1 

C2 
0i 

1 

c3 

1 

C3 
0/ 

1 

C 3  C3 
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28. 14C chio--ftuftvr -srorrdt -11-1 	sici 4 	cmi Nchlt 	chi 	 aTrg filifTut* 	 

ucrzsr Ref ? 

(1) 10,000 A 25,000 ati 

(2) 25,000A 40,000F-4T 

(3) 40,000 A 55,000 TRT 

(4) 55,000A 70,000 -44 TRT 

29. 1 	4)41 Trif fawi-itujet) aTuj 	-744 	31-4RIT 	ttzl 	31-dT9-1r 4 

7.6 1-11-1 	'A 	 t I 	k.fi aTuj 4 f&T3ar 	i 3-1-dP-TT At .31:71c1 3T-4p4T 

cf.)1" ' i -ruff .1411? 

(1) 1.9 	1 
	

(2) 3.8 41-1  

(3) 1F4 41 -1 	 (4) 15.2 	1 

30. in k 'aTT 11T 	Atq.  aTTRU 	GM A -14-i 1Rgo 4 A ct* 4)u-11 4 1 141 .1.1:1P-Tri 

? 

(1) A U° 	 (2) A H° 

(3) A G° 	 (4) ArxnA° 

31. 	siatf-e Warr 	514chitsi et*i Oct) 311 1. 	 fta* 	  3-1114-4T 

ch 	t 	* -1Z1  	t-dt t 	 

evcAcmut cm TR fiHRIRsid 4 A 41-Trr .14-11chkui .1 4-11c111Z1c1 	 ucta 	-ft--ricra.  

ch , 11 (c W4T Co  9t11-RI: 	t = t "ff2TT t = o TIT 3Trir*-74- tii 	ii 	t) ? 

(1) k = 	

• 

1 	1 

	

2t C2 	C 2  
• 0 

✓ \ 

(2) k = 
 

- 

	

2t C 2 	C 2   0 / 

✓ \ 

	

1 1 	1 (3) k = —
2f c 3  c3  

— 

0 1 

k = 
1 

 2t 

1 1 

C3  
0 

C3  
(4)  
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32. The equilibrium vibrational frequency, w e  and anharmonicity constant x e  for an alkyl 

halide molecule are observed to be 300 cm -1  and 0.0025 respectively. The frequencies 

of the fundamental band and the first overtone would be 

(1) 300 cm1  and 600 cm-1  

(2) 300 cm1  and 595.5 cm-1  

(3) 298.5 cm-1  and 595.5 cm-1  

(4) 298.5 cm-1  and 600 cm-1  

33. The absorbance of a solution having 40% transmittance would be 

	

(1) 0.3979 
	

(2) 0.6021 

	

(3) 1.3979 
	

(4) 1.6021 

34. The front, left bottom atom of the FCC shown below is at the origin (0, 0, 0). 

(0,0,0) 

The coordinates of the atoms of the top face of the unit cell would be 

(1) 

(2) 

(3) 

(4) 

001, 

100, 

001, 

010, 

101, 

110, 

101, 

100, 

111, 

010, 

100, 

101, 

011, 

111, 

110, 

111, 

1 	1 

11 

1 
—2  1 

1 
-2- 	

1 
 

1 

1 
2 

1 
 

2 

1 

35. The molecular weight of a polymeric 

Number average molecular weight Mn  

viscosity average molecular weight M y 

 polymer these are related as 

(1) Ain > 	> Tiw 	 (2) 

(3) My  > Mn  > 	 (4) 
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Mw > Mv > Mn 

Mn > Mw 

sample is generally expressed as averages. 

, weight average molecular weight Mw  and 

being the common expressions. For a typical 



32. f*-Til 	(*.'115 39 ' r1 	 (-11 4-elleR-24T ch4.-1 3-79% cti e T4T 3-131TkTiTdT •.11*, xe  

st-d-RI: 300 J-11-1-  MIT 0.0025 •Al-a• r4 7.7 .# 1 Tqk 	ito 	MIT WIT 
371%4 5t)l-Ri: f•NIHRIRgi 611 11 : 

(1) 300 	A-11-1  311T 600 	4-11-1  

(2) 300 	4-11- 1  at 595.5 -1  

(3) 298.5 *ft 1  at 595.5 i-11-1  

(4) 298.5 4-11-1  47 600 	4-11-1  

33. %-1:ft   *i lc1'q i i aTTAtfuraT WiT -mq-off 	? 

(1) 0.3979 
	

(2) 0.6021 

(3) F3979 
	

(4) F6021 

34. 	FCC 	1:11R5T 	 Ptcmi 7149 it ci-f4c (0, 0, 0)7( 	t I 

(0,0,0) 

wr 	*4,44tER5*TRITrojA*1-41R1-4kw* 	: 

(1) 001, 101, 111, (ni, 1 

(2) 100, 110, 010, 111, 1 

(3) 001, 101, 100, 110, 
1  

1  
1 

 

(4) 010, 100, 101, 111, 
1 

1 

35. A—TO 	3ii1 	39174 O 1I 4-11.-10: afTra. 3.91-Tra *vcr oe-icti 1chqi 	.its?ii 
aflTra-  allyiTR, Mn , 	aid aTusuR MW  	atluff 391-17, 	44.) 
mcra t I %Tit 	 ucta Tieird 	 : 

(1) n > 	> vv 	 (2) MW >M~ >Mn  

(3) Hy > iffn > 	 (4) 	> Hmt > 
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