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BACHELOR OF SCIENCE (B.Sc.) 
(-0 	 Term-End Examination 
0) 
c\I 	 December, 2013 

CHEMISTRY 

CHE-10 

 

CHE-10 : SPECTROSCOPY 
Time : 2 hours 	 Maximum Marks : 50 

Note : Do any five questions. Use of log tables and non-

programmable calculators is allowed. 

h= 6.626 x 10 - 34  Js 
2.998 x 108  ms -1  

	

1. 	(a) Explain hyperfine Interaction in the ESR 	3 
spectra of organic radical giving a suitable 
example. 

(b) What is chemical shift ? What causes 	3 
chemical shift in NMR spectroscopy. 

(c) Which of the following compounds will 4 
show n --> 7*  and/or 7 --> if transitions ? 
(i) Chlorohexane 
(ii) Acetone 
(iii) Ethylene 
(iv) Nitrobenzene 

	

2. 	(a) Give one example each of an IR - inactive 	2 
and Raman active molecule. 

(b) The rotational Raman spectrum of H2  gas 	3 
is found to consist of a series of stokes and 
anti stoke lines the first of which appears at 
3459cm-1  relative to the source of 
excitation. Calculate the bond distance of 
H2. 
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(c) Which fundamental modes of vibration 	3 
would you expect to observe in the infrared 
absorption spectrum of H2O ? 

(d) The ESR spectrum of H atom studied in an 	2 
ESR spectrometer operating at 9.3 GHz 
shows two lines at 3770 G and 3044 G. 
Calculate hyperfine splitting constant (HSC) 
for H atom. 

	

3. 	(a) The rotational spectrum for HC1 shows a 	4 
series of times separated by 20.6 cm-1. Find 
the moment of inertia and the internuclear 
distance. 

(b) Explain the low resolution and high 	4 
resolutions PMR spectra of pure ethyl 
alcohol. Discuss the spectra of ethyl alcohol 
in presence of D20. 

(c) By drawing appropriate electronic energy 	2 
diagram, discuss briefly the phenomenon, 
of phosphorescence. 

	

4. 	(a) A sample of 14 N2  was excited by a 	5 

540.8 nm, Ar laser in Raman 

spectrophotometer. Given that 00  for N2  is 

2330 cm -1  for vibration. Evaluate the 
position of the stokes and antistokes bands 
in the Raman spectrum. 

(b) The Tr--->7r* transition in ethene and 	2 
butadiene occurs respectively at 170 and 
220 nm. Give non-mathematical 
explanation for this observation. 

(c) Which of the following systems will show 	3 
ESR spectrum ? 
(i) H 	(ii) H2 	 Na 
(iv) Cl 	(v) *CH3 	(vi) NO2  

CHE-10 	 2 



	

5. 	(a) Write an expression for vibrational energy 	4 
of a diatomic molecule taking it as a simple 
harmonic oscillator. Sketch the vibrational 
energy levels of such a molecule. 

(b) What are the selections rules for 	4 
rotation-vibration Raman spectra of 
diatomic molecules ? Describe rotation -
vibration Raman spectrum obtained for a 
diatomic molecule. 

(c) Give the block diagram of a microwave 	2 
spectrometer. 

	

6. 	(a) Derive an expression vosc  = —1 \ m i—
k 

using 	3 27.  

f= ma. 
(b) What do the letters S and P and the numbers 	3 

3 and 4 signify in 4Sy2  and 3  P2 ? 

(c) Discuss the fragmentation of 4 
OH 

CH3  CH2  CH CH3 and explain the peaks 

originating in its mass spectrum. 

	

7. 	(a) Explain charge transfer sepctra with 	3 
suitable example. 

(b) A non-acidic compound having molecular 	7 
formula C7H80 showed the following 
spectral data : 
UV : Amax 254 and 202 nm 
IR : 3420, 3064, 1500 and 1455 cm-I. 
NMR : 8(CDC13) 1.85 (s11H), 4.7 (s12H) 
and 7.25 (s15H) 
Deduce the structure of the compound 
using the above spectral data. 
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h= 6.626 x10 -34  Js 
c = 2.998 x108  ms -1  

	

1. 	(a) 	3r-ad dql6tul 	f*-711.  chicfria, 47T t 	3 
31-f-dwr al--4-4:1-Fwm 

caRs.a 
(b) 	a, 71-  aai 	t ?7.7q.3TR. a.fi-ia;1 	3 
	leir-ich Tit f*-14 cbRui 	t? 

(c) 1:14-11-(1R5c1 4 -4 	tr-Trw n 	,Tr* ?Tr/ 3t 	4 
Tr --> 77* 49h4i U 17-1*-ff •e(4 ? 

(i)  

(ii) t:11--a7 

(iii)  

(iv) -114 

	

2. 	(a) 31"-dTqTr-fiNFT{ 3T1T 	911 393 	T 	2 

)-c:f1 dq11.11 q1RTR 
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(b) H2  i)q t.  Tiff t1+1-1 #-q 1:1 Tatf 3 mri 	3 
TE14T4  	setum 	t 

if 4 32.114 . (.51 3459cm-1  

icR -51T7f 	 t I H2  chel 311-4eT 	Lirtchrocf 

7I 

(c) H20 	31-4*EfurTc1-4, -Tf 	ch4-4-r *1 	3 

-414 	fq-r131:1fRM 	t? 

(d) 9.3 GHz r 7. .31T. Tkq71:17:F9i 717 HI:RTfT1:1 	2 

7. 1,(1.31.7. 1:4-4:1 4 3770 G 3117 3044 G ITT 

t{§11-  31TRT 	 t I H 7149 t 

fq1:1169. #.9-FtW (Hyperfine Splitting Constant) 

tchroct 

	

3. 	(a) 	HC1 	'11:rfff 4c.,J-1 4 20.6 cm I 	c,(1 	4 

~013fx,4 sf(571 1;1771 	I ,iscci 
3t-d-76-1-471 q -) 	 

(b) 721-r9-TF fir f9-19 fd 	atIT 31:c1 	 4 

7.714.31TR. T4-dTrf 	06ii(self " -1f"- R I D20 at 

ZEIFT-24t 14 1ft T.Traf- 	7.7113TR. T4-4T4 

(c) 3f -cl 	 311 (1 	-f:f -14:1dT A 	2 

R7f 4Rt4e.-11 	4;1 -q4 

	

4. 	(a) oil #V f44 14N2  c 	540.8 nm, 	5 
affitff 1:1"T 	ichd-z■icr f*-ziT TrziT I N2  t 

(00 	TEN 2330 cm -1  t I 1+-1-1 

4 It -4T! 3t173-Ta*T .i(gra4 fwfd 
q.11c1 W-A-R 

CHE-10 	 5 	 P.T.O. 



(b) 307 :Ee.tsi 	 err--> Tr* .4TWIT 	2 

sto-R1 : 170 atiT 220nm TR 	I 

cb'l f-*--4- 	 t ItKi 	I7 

(c) F-14-irofigd 4A 	f9-*-TTI 	Tik-4T7 	3 

Thtl ? 

(i) H 	(ii) I-12 	 Na 

(iv) CI - 	(v) *CH3 	(vi) NO2  

	

5. 	(a) f*-T1-1 fg-,R4-itujcb 39 t 51#qr 	671 	67 	4 

*4-4 -1011 	04∎ 11 	I 	-51WR 

t 	ch 4-1-1F-10b 	 3-11tft17 

(b) f-*7ft fg-,R4-INch 	 r 

t fMt akur f-qTri4  	? f 	fg-LiN,:b 
	4 

	

t...-r-Tifi 	 0118911 ---1-17 I 

(c) 	Tkta:TriTrErf T -at-31-ku .1,-t 	I 	2 

	

1  I 
6. 	(a) 	Achf= ma A 3-Tr-N.-tTk vosc = TIT 

\ 
 —m  ch 	3 

I 

(b) 4Sy2  311"-{ 3  P2 4 S 	I-3 qT 3 3-117 4 cK11 	3 

-Rc\ Lid 	? 

OH 

(c) CH3 CH2 CH CH3 t 	 cl(As1 	 4 

• --1-F-773-tw471k 	0l 4i1-1*IT:f 4 TIRE fV1U4 

	•WrfA7 I 
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7. 	(a) 3-1T4T 	td-71 7,4-4TI .A.  d lc-f dqitur t-  v 	3 

cqRsif 1-N71 

(b) 	lizt) Rtlfrrw fq-q-*--r 3-1-9 ti C7H802  t 3 	7 

31TFTTI.  -1j t, F-14--irofu Aq---1:ni 34-f-T.3  
.-vrl--d-rt-  : 
Liki 41-1  : Xmax  254 * 202 nm 

3-1-4V-1  : 3420, 3064, 1500 3k  1455 cm-1. 

77.714.3117. : 8(CDC13) 1.85 (1 	,1H), 

4,7 (mac, 2H) 3117 7.25 (7WW,5H). 

64( rqi-77:4-1:ft  3-Trw*t 	1q giti tfrrw 
at1 4&-e1-11 f9-40-a--117-Ri 
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