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CHEMISTRY—I 

Time : 3 Hours 	 Maximum Marks : 100 

Note : Answer all questions. 

1. Explain the basic principle of fluorescence 

spectroscopy and give its applications. 	10 

2. (a) Predict the 	for the following 

molecule :5 

745 (B-38) P. T. 0. 
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(b) Predict the major fragments giving their 

m/z values observed in the mass spectrum 

of the following compounds (M+= 148) : 5 

0 

3. Briefly discuss various desorption methods 

used in ionization of compounds in mass 

spectrometry. Write the advantages and 

limitations of these methods. 	 10 

4. Briefly discuss the factorp affecting intensity 

and shape of IR signals. 	 10 

5. (a) Assuming the force constant values are 

approximately the same for C — C, C — N, 

C — 0 and C — F bonds, predict the relative 

positions of their stretching vibrations in 

IR spectra. Justify your answer. 	5 

(b) Explain with a suitable example the term 

diamagnetic anisotropy pertaining to NMR 

spectroscopy. 5 

(B-38) 
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6. A compound with the formula C3H602  gives 
the following proton-decoupled and off-
resonance decoupled spectra. Determine the 
structure of the compound : 10 

•150 
	

100 

Off-resolumce-decoupled 

singlet 
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150 	100 	so 	0 
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7. (a) Draw the expected 1 H -NMR spectrum for 
the following compound : 	 5 

0 

(b) Predict the appearance of the 19F and 

29 Si -NMR spectra of SiF4  and explain 

them. 	 5 

8. Draw and explain the 1 H -NMR spectra of 1, 1, 
2-trichloroethane and p-disubstituted benzene 
(sym) . 	 10 

9. (a) Predict a structure which matches with the 
data provided : 	 5 

C5H100 	8 1.10 (doublet), 2.10 (singlet) 

2.50 (septet) 

Integration 6 : 3 : 1 

IR = 1700 cm-1-(strong) 

(b) A compound C3H80 in its IR spectrum 

shows a band at 3300 cm -1 . Its 1 H -NMR 

spectrum shows 4 sets of signals at 8 0.92 

(t, 311); 8 1.58 (sextet, 211); 8 3.55 (211, t) 

and 8 3.85 (s, 111). Assign a structure to the 

compound. 5 

(B-38) 
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10. The following are the .IR, IF" -NMR and the 
NMR. spectral data for a compound with the 
molecular formula C5117NO2. Predict its 

structure with justifications : 	 10 

• - 

MITI 1' 	 IIIIIIIMMIMIMMIIIIIIMMOMMIMMIIIMPrawiliii mammtunnmrn Iffifillillilii Immo unimmmiummialer 

MMIMMIIIMIIIIIMIIMIMMIIIMMISiiiiiiiiiiiiiir MI 
IMIIIIIIIIMIMIIIMIIIMILIM 
IMMIIIIIIM11118111 IMMII 	tifinummimmggiifil 

MIMMIIIIMIA 	MI 

IMMIMIIIIIIMI 111111111111111MMI i it IMIIIMMIABMINOIM 
issEllifilliifillf1111111111 IIIMMIlmmuMMUMMIIINMMIMIM 
milMMIIIM ill WHIN IBM Hi BLIIIIMUMMIIIIIM MEM 
MIIIIIMMIIIIMMIIIII IIMIIMMIIIIIIMMIIMIIMIIIMMMUMMI weal iltquil  ufamminufpnun—ra WILD NI IIIIMMIKE Ul IMMIIIIIM 

10 9 7 4 3 2 0 

200 180 160 	140 120 

RCH-002 

	

f 	   

	

100 80 -60 	40 	20 	0 

700 

(B-38) 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

