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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

C\I 
	 December, 2011 

O 
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 can be allowed. 

NA  = 6.022 x 1023  

h = 6.626 x10 -34  Js 

C= 2.998 x 108  ms -1  

1. 	(a) For PF5  molecule : 	 6 

(i) Predict the shape using the VSEPR 
theory. 

(ii) Give three symmetry elements in it. 

(iii) Identify the point-group. 
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(b) From the rotational spectra of 14NO and 	4 

15NO, it was found that B/B' =1.0361, 
where B and B' are rotational constants for 
14NO and 15NO, respectively. Calculate the 
atomic mass of 15N if the masses of 14N and 
0 are 14.0 and 16.0, respectively. 

	

2. 	(a) Determine the term symbol for a p electron 	3 
in hydrogen atom. 

(b) If the fundamental vibrational frequency of 	4 
a particular ketone occurs at 1730 cm -1 , 
determine the position of Raman -lines. The 
Ketone is irradiated with argonlaser of 
wavelength 514.53 nm. 

(c) Write the expression relating the magnitude 	3 
of magnetic moment and spin-angular 
momentum. Explain various terms involved 
in it. 

	

3. 	(a) Write short notes on any two of the 
following : 

(i) Zero point energy 

(ii) Stokes and Anti-Stokes lines 

(iii) Atomic term symbol 

(b) A solution of hydrated TO + ions is reddish- 	4 
violet in colour, whereas, that of Ti4 4-  is 
colourless. Explain. 
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4. 	(a) The term symbol for the excited state of the 	4 

1 + 	3 + 
H2  molecule can be / or / g  Justify 

this statement. 

(b) In the ultra-violet absorption spectrum of 	3 
oxygen, continuum absorption begins at 
56876 cm -1 . The excitation energy of 
oxygen atom is 15868 cm -1 . Find the 
dissociation energy of the oxygen molecule 
in the ground state in Kcal, mo1 -1 . 

(c) "Mass spectrometry is different in principle 	3 
from the other spectroscopic techniques". 
How will you justify this statement ? 

5. 	(a) Why do nuclei such as 160 which do not 	2 
possess nuclear-spin, do not show NMR 
spectra ? 

(b) Why is tetra methyl silane, (CH3)4  Si, used 	2 
as a reference in the recording of 1H - NMR 
spectrum ? 

(c) How many ESR spectral lines are observed 	3 
if an unpaired electron, delocalised on two 
non-equivalent protons, is placed in a 
magnetic field ? 

(d) For bis (acetylacetoneto) Cu(II) complex, if 	3 

1=3 for copper nucleus, predict the 

number of hyperfine lines. 
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6. 	(a) The mass spectrum of trans-2-hexene shows 	4 

peaks at ny, 84 and 55. Explain the origin 

of peaks. 

(b) Name the type of cell used for recording 	2 
UV-visible and infrared spectra. 

(c) Illustrate the effect of hydrogen binding 	4 
(intermolecular and intra - molecular) on 
carbonyl group frequency. 

	

7. 	(a) Explain the following : 	 3 

(i) Fundamental Transition 

(ii) Overtones 

(iii) Hotbands 

(b) An aromatic compound having molecular 
formula C7F180 showed a broad band at 
3420 cm -1  in IR spectrum. The compound 
was found to be non-acidic in nature. 
Predict the structure of the compound and 
its IR, mass and NMR spectral data. 
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(i) t. 	(VSEPR) ftia 
371T4IT gitt 37-0 	31171-ff (1 1 I 	I 

7T4 31* -2M 41 	 tipf+-1fa 	714 
cicti 

(iii) 	f#s--Trly 

CHE-10 
	

5 
	

P.T.O. 



(b) 14N0 3t-{ 15N0  Trn. Tc) q74  	-s37T 	4 

fay B / B' =1.0361 t \slj B 3TZ B' 	1-Rf: 

14N0 3T 15N0 717 ft-217tW tI irq 

14N 34't 0 	31-1117q 	'T 147T: 

14.0 AT 16.01 t 15N W 31Tfu-d 	-11c1 
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2. 	(a) 	1 -13-1-1 IT{TET7* p - 	rcill-q-31-4W 	3 
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t7—qf- Ti 4+  3-17AW .79.17f497:19-  

Mai t1 ogIts.q1 11r31 	 I 
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4. (a) H2  arj 	3*-A7 ard-Mf frl t4-li#W 4  

1 	3 + 
7if 	t -ict)l I t I T;i .  'W2ri 	ifEEg 	
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tR1:1111313 	dwii 15868 cm - it I 311.-4 

31101 'A- 	3.T4R-11 "44, Kcal mol I Hill.) 14, 

	WAI qiIct W-77 I 

(c) 	" 	 T'44 1 1frlfd 31"- T 	eN.4-tal Ictvi et: 14 	3 

#17.-eff .54. rti" 	3TrtT f*--R 
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5. (a) 160 	7fTfiTWfir 7T5-1-#14 	 -16 traT 	2 

t 	-k,t1- 1, 141 TOM -0 	t ? 

(b) te1:14fP.IF f i 	1}4-7A41.3-117. 734-4g:g 	2 

a-T5T-4-gR 	*ti .4- -a-q-  4,z4 7crzOr N.-4r ‘1,101 

t? 
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CHE-10 	 7 	 P.T.O. 



	

6. 	(a) 	..,1(-1-2-t-dTfri 	061 -1 TI4q71. -4 "X 84 AT 	4 

55 1  f7MIT -51-qfitd. 	-ftre 	37Tr7 
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7. 	(a) 	1 1-1 	tgcl 	oqltsql 	I 	 3 

(i) 

(iii) 	ot-ci 

(b) 	ct-) 	 trir 	 31111 	 C7H80 t 	7 

a-Tqm T4-1 14 14 3420 cm -1-97 fq77 tft3i7r7iff 

'4cdT t• I WITT 31•1 1tzi 7-fiff t   

WI-1W 
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