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BACHELOR OF SCIENCE (B.Sc.) 
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CHEMISTRY 

CHE-10 : SPECTROSCOPY 

Time : 2 hours 
	 Maximum Marks : 50 

CHE-10 

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  

17=- 6.626 x 10 - 34  Js 

c -= 2.998 x 108  ms I 

oN  = 9.274 x10 - 24  JT - 

11.= 0.1569 T 

1. 	(a) Show that for the rigid-rotator model, the 	6 
energy difference between the adjacent lines 
in the rotation spectrum of a diatomic 
molecule is constant. 
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(b) The molecule Cli2C11, has the following 	4 

symmetry elements : 

E , 	and 2 o-, 

(i) What do these elements indicate ? 

(ii) Identify the point-group. 

(iii) Will the molecule show permanent 

dipole-moment ? Give reason. 

	

2. 	(a) For XeOE4, 	 4 

(i) Predict the shape of the molecule 

using the VSFI'R theory. 

(ii) Draw its structure. 

(iii) Give the principle axis of symmetry of 

this molecule. 

(h) Give the conditions under which a 
	

3 
homonuclear di-atomic molecule is : 

(i) IR active and 

(ii) Raman active. 

(c) 
	

If the fundamental transition for 0-14 	3 

species is observed at 3735 cm - 1 , find out 

the position of the corresponding transition 

for 0-D species. 

	

3. 	(a) 	What are 11 - ii transitions ? Show with the 	6 

help of a diagram, the effect of an 

octahedral crvstal field on the energies of 

the 3d-orbitals. Calculate the crystal field 

stabilisation energy for a transition metal ion 

having d3  configuration. 

(b) Explain Zeeman effect with the help of a 	4 
suitable example. 
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4. 	(a) The mass-spectrum of phenyl-ethanone, 	3 

C6H5COCITI, shows the peaks at in/r 120, 

105 and 77. Show how these peaks arise in 

the mass-spectrum. 

(b) What is meant by spectral terms ? Show 	4 

that the spectroscopic term symbol for the 

ground state of hydrogen molecule, 	is 

+ 

(c) The Tr - Tr transition shows a red-shift in 	3 

polar solvents while the I I - Ti*  transition 

shows a blue - shift. Explain. 

	

5. 	(a) 	Predict the number of signals with relative 	4 
intensities in the NMR spectra of the 

following isomers : 

(i) CH;  CFI, Of I ; 

(ii) (C1-11)70 

(b) 	Explain the following terms : 	 3 

(i) Chemical shift and 

(ii) Chemical exchange 

(c) 	What is the principle of ESIZ spectroscopy ? 
	

3 

The EST: spectra are not presented as 

absorption curves but as derivative curves. 

Explain. 
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6. (a)  Draw the labelled block diagram of the 6 

UV-visible spectrometer. Give the range of 

radiations 	(UV and 	visible) 	and 	the 

corresponding sources. 

(b)  The ESR spectrum of a compound shows a 

strong line at the frequency 9,45 GHz. 

4 

Calculate the g-value of the line. 

7. (a)  For the following compounds : 4 

/
/ 

and / 

Which one will have lower frequency in IR 

spectrum ? Explain. 

(b) A compound with a molecular formula 	6 
C41180 gave the following spectral data : 

IR spectrum : 1460, 1716, 2941 - 2857 cm - I  

Mass spectrum : m/z 43 , 57 

UV spectrum m/ z: Xmj, 274 nm. 

1H — NMR spectrum (8) : 1.0 (triplet, 3H), 

2.47 (quartet, 2H), 2.20 (S, 3H) 

Assign the structure to this compound on the 

basis of the above spectral data. 
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[Tft, 	.1- -101 

fd7T9'1Ic1ch ( it. 74.* ) 

	trft4-11-  

,v, 2011 

*iii 	fa-gm 

tij-io : 	go) 

7771/7 :2 FOS: 	 34f ETwR-.7 	: 50 

	 : (i)  

(ii) 	(11-11 .HI&J1q7:  7217 t.- --311 411;i4c1 7-,-.4f7.147q5- 	7m--,1' 

Tr*77.  

NA  = 6.022 x 1023  

h =6.626x 10 -3  js 

c = 2.998 x 108  ms - 

PN 9.274 x 10 -24  JT 

B:=01569 T _ 	, 

1. 	(a) 
	 ft 	i1 	f-*-Tft fq----71-4177 

	
6 

Muj -est) Th 7?)--4T4,   fl3T 	4Th 
sitlsR trM t.  I 

(b) 
	

CH2Cl2  3-7 -4 F-i,-ificffft- 	dcci 	: 
	4 

E, C2  3-11-{ 2 u- 

(i) t-i4-1F4Arci 	*At  	? 

(ii) 3TJchl 	4 -r4ii-1 	 I 

(iii) qzrr 	T-941,11 	•711)411 ? 11Rof 

qc1l$L1 I 
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2. 	(a) XeOF4 	Iii : 
	 4 

(i) (VSEPR)#•=1751-ff*,L1 'I 

TTT si-11 	3-Trtit *13 	M f u& I 

(ii) I 

(iii) 3 	if---d-crf7-2-Tff T 	tiH[H-116 3Tai qcII.W I 

(b) fit 	 Nil 	: 
	 3 

(i) 3T-4T- f J1*  3# 

(ii)  

(c) 	0-1-1 TY41-7-1 	 -4=v9 #-TTFT 	3 

3735 cm -1  LR 	 0-D 

	

#TT-ff 494,Hur 	 chM310, 

	

3. 	(a) 	- 	*-11 Ter 	? 3// 	6,311 ,17 	6 

,3141---4 	(,fl qi“ 

I (13  fq-PTFT qic:14A, 4-pir 

A-).o P:3-7 T-2.11-t*Tuf 	 - tr-771 

(b) 	4 0,ft,lictl 4 -.‘11-r9* -q14-rq 4 0,--iR9,41 	4 

-1f-A7 I 

	

4. 	(a) 	*fi-c97i-1-417, C61-15COCH1 	ail i 4-1-1c 	3 

-4 	z 120, 105 3-n( 77 TR 	t I 

17ft.7 	73447  TT T4.4 -N-PR -rwR chiof 

Tdfiiff 	tl 
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(b) c 	t 3424 ? 	7751--- 	4 
39, 	 q-71 

t I 

(c) - Tr* T.̀177117 	fT 	i -,;c- f,4h. 	3 

*of t• \71,11-1-> 11--TF* 49hH1l friTit 31-qft1TT 

t I <DT+ 	I 

	

5. 	(a) 	14-10 4.5d 	 -J.:47474 	4 

-,;rqfvi7  	 1-riffk-i-7 

: 

(i) 	CI I CH, OH ; 

(Cf{-1)20 

(b) 	I 	R1 16 Cr Tf 	 3 

(i) Tj-r I 

(ii) 	 iq -14-iq I 

(c) 	 4:1-11-14-1111 	T TIT fq41--d t ?  	3 

T4-4,T4f ,Th)  	 if 77 7it 14)11 

\Tin 	 ±r\-1-1 	737-di t• I 

	

6. 	(a) 	L-R1,4141-77 TrtT21-4411.11 	Tj7g 73-11 	7-4977 I 	6 

1-14,(trif 7*-7 ,-471-44, A 

31-fu 	clI& I 
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(b) f*-41" 4P1 	14 9.45 GHz 
	4 

1;r4 	,AqMq 

g - 4-11-1 Rchrcld .T,15-R I 

7. (a) 14-1 	trTIO : 	 4 

f-*71. 	P11-; i1 31citai 7-)-qTLE u f1i,-r 3111 

,>=1143,41 iii 	 

(b) 	C41-180 3T 	.1.-01 	 -14-1 	tld 	6 

01-4-11. 	1,Tqf7i .WTT t : 

: 1460, 1716, 2941 - 2857 cm-1  

: ni/z 43 , 57 

4tIc4 	PIc4,"--t 	: ".,,,ax  274 nrn. 

1H —7.71.3TR. T44 : (8) 1.0 ( 	31-1 ), 

2.47 ( 7-73EF, 2H ), 2.20 ( 	3H) 

4civ-i1 	31-R TIT TR.  terr-  ci-1 

CHE-10 	 8 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

