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CHEMISTRY 

CHE-10 : SPECTROSCOPY 

Time : 2 hours 	 Maximum Marks : 50 

Note : 

(i) Attempt any five questions. All questions carry equal 
marks. 

(ii) Use of log tables and non programmable scientific 
calculators are allowed. 

1. (a) Write short notes on any two of the 
following : 	 2x3 

(i) Franck — Condon Principle 

(ii) Fluorescence 

(iii) Phosphorescence 

(iv) Predissociation spectra 

(b) Derive the term symbol for the ground state 
of helium atom. 	 4 
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2. (a) Identify the IR-active vibrational modes for 
the molecule of H2O. 3 

(b) (i) 	[PtC14]2- has a square planar structure. 

State the name of the two proper axes 

of symmetry. 2 

(ii) 	Does it have a centre of symmetry ? 1 

(iii) 	Can 	it 	have 	a 	permanent 	dipole 
moment ? 1 

(c) Draw the rotational energy level diagram for 

a rigid diatomic molecule. 3 

3. (a) HC1 	molecules 	show 	an 	absorption 	at 

2886 cm-1. Determine its force constant (k) if 

pi is F627 x 10-27  kg. 5 

(b) How 	does 	hydrogen 	bonding 	affect 	IR 
absorption frequency of a particular group ? 
Explain giving suitable examples. 5 

4. (a) Why are Stokes lines more intense than 
Anti-Stokes lines ? 2 

(b) How can you differentiate between the 
following 	two 	structures 	using 	IR 	and 
Raman spectra ? 

A 
/ \ 	B — A— B 
B B 

State the principle that governs it. 	 4 
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(c) What are the selection rules for rotational 
transition in microwave and in rotational 
Raman spectra ? 
	

2 

(d) CC14 molecule does not show rotational 
Raman spectra, but shows vibrational 
Raman spectra. Explain. 	 2 

5. (a) The mass spectrum of chloroethane shows 
two peaks at m/z, 64 and 66. The peak at 
m/z, 66 is of one-third intensity of the peak 
at m/z, 64. Which one is the molecular ion 
peak ? Account for the origin of the other 
peak. 	 2 

(b) Explain McLafferty rearrangement with a 
suitable example. 	 4 

(c) What are the sources of radiation for the 
following spectrophotometers ? 	 3 

(i) IR 

(ii) Raman 

(iii) UV 

(d) Why cannot glass cell be used in IR 
spectrometer ? 

6. (a) Why is tetramethyl silane used as a 

standard for recording of 1H-NMR 

spectrum ? 
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(b) Draw and explain the 1H-NMR spectrum of 

1,1,2-trichloroethane. 	 5 

(c) Sketch and explain ESR spectra of •CH3. 	3 

7. (a) For •CH3' a = observed hyperfine splitting 

constant = 2.3 mT and that for 'H' atom 

a = 50 mT. How much time does electron 
spend on carbon atom of •CH3  ? 	 2 

(b) A compound having molecular formula 

C9H1002 showed the following spectral 

data : 

Mass spectrum : m/z = 150 (M+), 91, 43 

IR spectrum : 1740, 1220, 1600 - 1400, 

749 and 697 cm-1  

1H-NMR spectrum : (8, CDC13) : 

1.96 (s, 311), 5.0 (s, 2H), 

7.22 (s, 5H) 

Predict the structure of the compound and 

explain the spectral data. 	 8 
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	(4t.7r /41.) 

RA* TRIM 

	 2014 

Wig :2 iu2 

Tfrrzfq 	 

: t4c1114cD 

37717WUTI 31w:50 

W 	 of WI .  4-  TRT er-47 / F.* TIR-7 34 fisf14 

(ii)   fil<Pled UP-1T 4T7-31-k4721 011i2Rfich c-55e?Cf .  
TI*7-1, 31374* I 

1. () li-ifZiRld 4f*T-e- qi Tr{ 4*r rzw rieii 
WuR : 	 2x3 

(i) - 	 -ftrziff 
(ii) 5rW:r 

(iii) TcF-d=ftr 

(iv) t0-1441-4-4*-1-1T 

trrwqrr tffrr9   3r4T-2u * 	 trq -5rth* 
S RI 
	

4 
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2. () H2O 3 	 1--41ch "NO 

tsic- 	I 	 3 

(14) (i) 	[PtC14] 2- 	-44 	t-th t I 

31-9-U TFITRA 3-T411* R-rq 	 2 

TRW d, 	 old1 t ? 	 1 

(iii) 	Twit fatp 3iqui klcbdi t? 	1 

(T) 1-*7111--4 	 3111* 	-114-4 4>Ai TTR1 

	

31-1-1-%m Atr7R I 	 3 

3. () HC1 3-113j 2886 cm' ITT 3rd'AtiuT SK51-ff chkd I 

t I eir4 *kichi 11. 1.627 x 10-27  kg t, iTEk 

	(k) 	 r.NR I 	 5 

(gf) WI few! Trro *:13itF 34-4&fuT 31-rq 

11,51•.1 31-kgq 	Rm.' 	 Ncblk 5FITAff -01 	? 

centseii *ir-A7 I 	 5 

4. (") =a)-4T1. 1-0-rq rd- 	. {gi311   ctei) 

? 	 2 

((Tr) 31Ti 3 	t14-1.-1 T4 11) q1k1 3117 .11-I 	(gi 

..ik-cHi311 44 3i-d7 ctrl ? 

A 
/ \ 	

B—A—B 

B B 

*ki4 faviicif rut 	rr-A-R I 
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(Tr) It  .ffkrf * 	-I TFF A--4---g4 4 Tifq 	 
	 akul Preig TzIT 	 ? 	 2 

(q) cc14 3T 	Trl:R TcY4-1:1.  31-4.ftiff  	t, 

ch""ch triT4 	3r-f7k 	t I 
cellt9411 *If-4R I 	 2 

	

5. (*) .4* 4c44 * 	T14-4- 1:F 4 m/z, 64 3 66 
t %UT 3141* 	 t I ink 66 (41C) 'DPW 

tr A-4M m/z 64 clic.) 'NW *1-  3AA1T 

* I  	aTrrt7-4-  aTrzfq -D-RKR 41-1-1:1-r 	? 	tiZ 
filtsR i z-e:A*t eelitsqlrr7R 

	

Aff dcWul 	leicti 4 4ctom 
centsm tr--4RI 	 4 

(T) -PiHRiksfo 	 Lle4 .  * R'N re*T14 
;EIT t4)CI*? 

(V) 31.4T 	 * 	cal 4't 
Tgrirr aril 	 Rnell 	? 

6. (*) 	 TcYlf * 3111-1-aqR 4 
fad 	Hfrict, * -11.  4 7Plirr aril 

rcheil  

3 

2 
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(131) 1,1,2-ocrolk 	1H--cr-q.7.347. 

31-krTaa. *=tr-4R zTAr 	Atr-A7 	5 

(TT) •CH3  *tcrU.34R. T4-4 1:1 	3Trird 4tr7R 

3 37- t 	W-4RI 	 3 

7. (") •CH3 	a = A-Tff 3taz4-4 idtITZ4 

= 2.3 mT 	11•31.1 4t111:1 (11')* 

11L. a = 50 mT I •CH3  * 	 TR1TTuj 1 

raTeq ftd41 	 r4tff chtcli 
	

2 

(131) 	zhirK 	aTTru4- 	c9H1002  t 

	(sid 1:*ift afr-*t 5KW (4)01 : 

: m/z = 150 (M+), 91, 43 

3-1-4134-4-14 : 1740, 1220, 1600 - 1400, 

749 3 697 cm-1  

1H-74.7.3TR.TcY4- 1 : (5, CDC13) : 

1.96 	3H), 5.0 	2H), 7.22 (T*, 5H) 

trri   41 	trr-4R 

eqik.9.441*E-A7 
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