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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2012 

CHEMISTRY 

CHE-10 : SPECTROSCOPY 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt any five questions. All questions carry equal 

marks. Log tables and non-programmable calculators 

are permitted. 

NA  = 6.022 x 1023  

h= 6.626 x 10 — 34  Js 

c = 2.998 x 108  m/s 

1. 	(a) An atom gives rise to an atomic spectrum 

involving transition from 1131  to 180  state. 1+2+2 

(i) What is the electronic configuration 

of the atom if its atomic number is less 

than 10 ? 

(ii) Why is transition not possible between 

3P2  to 1S0  state ? 

(iii) What are the two transition in atomic 

spectrum of Na ? 

	

(b) (i) 	Give the principle axis for the 	3 
molecules- XeF4  and SiF4. Also give 

an explanation about them. 
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(ii) Give the symmetry elements and the 	2 
point group of the molecule NH3. 

	

2. 	(a) Give the techniques used for the sampling 	3 
of solids for IR spectroscopy. 

(b) A triatomic molecule has 4 vibrational 2+2 

degrees of freedom. Find the possible 
structures of this type of molecule. What are 
the point groups of the two structures ? 

(c) The rotational Raman spectrum of a 	3 
molecule has equal intensities for stokes and 
Anti-stokes Raman lines but the stokes and 
Anti-stokes Raman vibrational lines have 
different intensities Explain. 

	

3. 	(a) The transaction from J=0 to 1=1 for HCl 	4 

takes place at the wave number 

v = 21.18 cm-1. Find the bond length of 

HC/ if atomic masses of H and Cl are, 1 and 
35.5 respectively. 

(b) Find the rotational level having maximum 	3 
Population if T= 298 K, 

k= 1.38 x 10 -23Js and B=20 cm-1. 

(c) Explain with examples : 	 3 

(i) Bathochromic shift 

(ii) Hypo chromic shift 
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4. 	(a) Give the selection rules for Rotational. Raman 	1 
spectra. 

(b) Explain the mutual exclussion rule with 	3 
suitable example. 

(c) The moment of inertia of 12c  16c)  is 	4 
4.554 x 10 44  kg m2. Find the bond 
distance or the molecule in Picometers. 

(d) Draw the block diagram of a Raman 	2 
spectrometer. 

5. 	(a) Explain the following : 	 2+2+1 
(i) KMnO4 is coloured even though it has 

no unpaired electron in the d level. 
(ii) Microwave spectrum is not possible 

for CO2  but it is possible for N20. 
(iii) Auxochrome. 

(b) Discuss about n — 7* and IT - 	 5 
transactions in formaldehyde. 

6. 	(a) Distinguish the 1H —NMR spectra for 	4 
1, 1, 2— trichloro ethane and ethyl chloride. 

(b) (i) 	Explain the origin of a 22 line 	2 
spectrum in the ESR spectrum of a one 
electron reduction product of 

PhCCo3  (CO)9  (I= 7/2  for Co) . 

(ii) Give the McConnell relationship and 
	

2 
calculate p for a CH3  radical. 
[a = 2.3 mT and Q = 69 mTi. 
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(iii) Explain the origin of two peaks of 	2 
similar intensity in the mass spectrum 

of bromomethane at "1/z  94 and 96. 

7. 	(a) A compound has the molecular formula 	6 
C9H1002. Its spectral features are as 

follows : 

(i) Mass spectrum : 	150(M + ),91, 43 

(ii) IR spectrum : 1740, 1220, 1600-1400, 

749,697 cm-1. 

(iii) NMR spectrum in chloroform : 

8, 1.96 (s, 3H), 5.0(s, 2H) and 7.22 
(s, 5H). Arrive at the structure of the 
compound and explain the above 

spectral data. 

	

(b) Identify the species with "X 31 and 45, 	4 

observed in the mass spectrum of ethanol. 
Also give the fragmentation pathway for 

giving these species. 
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NA  = 6.022 x 1023  

h =6.626 x10-34  Js 

c= 2.998 x 108  m/s 

1. 	(a) 	Lrn-tRiTrol 	-4 'so  ..191,4-lui 	ti-Trcrul 

TE1--4 -14 7rki zldr 	 1+2+2 

(i) 7ft T-RTI9 chi truTroi -1(.9q1 10 

7719 	 ch f-4-4:171 A71 -) 4 11 ? 

(ii) 31)2 14 1S0  31-4RTE 	4sh ul 1-41 •  TfiT 

5q1-1 	1171:1731 
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(b) (i) XeF4  3Th SiF4  39 t 	 iicar wi cf 	3 

3T -T iff$7 I 39t 	oqtqf 141 .W1f77 I 

(ii) NH3  39 rmi ter 	ra occi 3 h f4s- 	2 
11:0--4-d77 I 

2. 	(a) 31-qTWf74-4Tri  4 tRzil  	37,07ff 	3 

GIA 11 -qaTR I 

(b) r7P-4t4Iujql 39 chi <4:04 Pleb .-c1c1 *11 ch.) 4 2+2 

Sri I 7Tr 	 rchq7*-F 

1,11? T9-  t 	-r-4s Trly qz:IT 	? 

(c) f 	39 t'a171-7 	J1iTT1--4r1:1  4-RY-*Er 3frt Yri- 	3 
TatqFT . (g■31-i 	t-l-dr r i i r tHiri * 

r 	a--Tr 3ft-{ Nrcl-TtqTi 

-4g IA c 	fiTR 6141 	kai -1-1---A7 I 

3. (a) HCl  	 (44-luf 	 4 

	 I grq H 3t{ v 	21.18 cm-1 TrT 	t 

C/t- 1:17TTTII 	4-11-1 	1 *35.5* c HC/ 

3-744 .-411 	 I 

(b) 	 T = 298 K t, k =1.38 x 10 -23Js 	3Th 	3 

B = 20 cm-1  e* t 3TR1VffITw.rI ctior 

c-ft gilds1 

(c) 	Tiro o.ii i1: 	 3 

	

(i) 	aulicwir #ff 	(ii) 	 Tifff 
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4. 	(a) bkut 	ITgrff' 	# R. WIT F-t44-4 tf-47 I 	1 

(b) ettci ..31TtP41:1T fqv, 4,(*i.K aTtr-4-4ff ft:G-cr-ff: V- 	3 

oe-444f WqR 

(c) 12c1.60*-- 	3i11#4.554 x10-44  kgrrt2 	4 

ti 714 39,411;1141 	3-74v 	.11c1 

.WIF-A-R I 

(d) 141 	4i1411-1 .W1t.4s 33-ft-qt 	 2 

5. (a) 	Ui1t ctwszo 	: 	 2+2+1 

(i) la4n04 	 6)cti t 	d 	4 

3ivirrr-RFT4t1 	-1c11 t I 

(ii) CO27:047-- ci.i411:44,C7T 	NO 

zit *1-4 ii t i  

(iii) ctuict4---  

(b) 4I4 I 	4 4 n —Tr* 347 ---rr* 	uj 	5 

-crci -WI.* I 

6. 	(a) 1, 1, 2-3:15- ki 3 -crizT . 1-)17 IH — 	4 

Ti.71.3T1t. 7:4-4T4 3td.  Vf–A7 I 

(b) (i) PhCCo (CO)9  t 7*-F T--AT,FT 3Triqz1ff 

3-erg* .74.31-R. 7:4W4 4 22 -ktglati 

V-  0414341 WI.N7 I Co t.  rci v 

TTH 7/2  t I 

2 

CHE-10 	 7 	 P.T.O. 



ch(ui f -ti7 	14-fim 
p 	Tuff 

 

(a —2.3 mT 3fR Q=69 mT 

(iii)t11-11407 	74-4T14 rvrirrr 	 

f7ru4 ("/ 94 *96 TR) 

cf, 	 cqp.c..q1 

7. 	(a) 	1,c11 	r 3-Tul 	C9F1100,, t I 	Tc1-4Tt 	6 
31-f-*1 	-51—*-17 t : 

(i) 	qc,d44-1-1*-dr14 : 	150(M+),91, 43 

(ii) : 1740, 1220, 1600-1400, 

749,697 cm-1. 

(iii) 17.75.317. TE*14 ( 40)6;141) : 

6 1.96 	3H), 5.0(7-*-T, 2H) 

7.22 (Q,chch, 5H) TR TerfW ch 	4-c4-11 

Tip 34Tht AqT:ff 
odAl(sqli 

	

(b) 72TTif   TcY4T:T "X 31 3117 45 ITT 	4 

1:1:M7 	t1-6-41f97 3 39 	 67Rq1411 

7F-T-zrr 

2 

2 
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