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Term-End Examination-2020 

CHEMISTRY 

CHE-10 : SPECTROSCOPY 

Time : 2 Hours] 	 (Maximum Marks : 50 

Note: Answer any five questions. All questions carry equal 

marks. Use of log tables and non-programmable 

calculator is allowed. 

h= 6.626x10-34  Js; C= 3)008  ms-1 

1. 	(a) Find the term symbol of 1s 1 2p 1  excited state 
of helium. 	 4 

(b) Draw and explain the symmetry elements 
present in H2O molecule. To which point group 
does it belong? 	 4 

(c) What is the necessary condition fora molecule 

to show rotational spectrum? State which of 
the following are microwave active: 	2 
H2, NO, HCI, CO2  

2. 	(a) Derive the following relation for rotational wave 
number of a molecule: 	 4 

J(J+1)h  
8712/c, starting from E _

2 
 ho2 
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(b) Explain improper axis of rotation with the help 

of a suitable diagram. • 	 3 

(c) The transition from J= 0 to J = 1 for HCI takes 

place at v = 21.18 cm -1 . Calculate the bond 

length of 1  H35CI if the reduced mass p., of the 

molecule is 1.627 x 10-27  kg. 	 3 

3. 	(a) KMnO4 is intensely coloured. Explain. 	3 

(b) What are the selection rules for: 	2 

(i) a harmonic oscillator 

(ii) anharmonic oscillator to show vibrational 

spectrum? 

(c) Arrange the following compounds in 

increasing order of carbonyl frequency: 

Acetophenone, p-methoxyacetoPhenone and 

p-nitroacetoPhenone. Also give reasons for 

your answer. 3 

(d) The infrared spectrum of 1-butanol (pure liquid 

film) showed a single broad band between 

3500-3200 cm-1 . On diluting it with CCI4, it 

shows an additional band near 3650 cm -1 . 

Why? 2 

4. 	(a) Explain the following terms: 	 2 

(i) Monochromator 

(ii) Band pass width 

(b) What is the principle of photoelectron 

spectroscopy ? 	 2 
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(c) If the fundamental vibrational frequency of a 

particular ketone occurs at 1735 cm -1 , 
determine the position of Raman lines if it is 

irradiated with argon laser of wavelength 
514.53 nm. 	 3 

(d) How can you differentiate between the 

following structures using IR and Raman 

spectra? State the rule involved. 	3 

A 

B 	A 
B 	B 

5. 	(a) State and explain Franck:Condon principle 
with the help of a suitable diagram. 	3 

(b) Name two detectors used in an IR 
spectrometer 	 2 

(c) Although the spectra of [PtBr4 2-  and flatC142- 
 are very similar. L —> M band in the first 

complex is at 36,000 cm-1  while in the second 
complex it is at 44,000 cm -1 . Suggest an 
explanation for this behaviour. 	 2 

(d) Explain McLafferty rearrangement with the 
help of a suitable example. 	 3 

6. 	(a) How many lines are observed in the ESR 

spectrum of deuterium? Explain their origin 
using the energy level diagram. 	 5 
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(b) The mass spectrum of phenyl ethanone 

(C6H5COCH3) shows peaks at m/z 120, 105 

and 77. Show how these peaks arise in the 

mass spectrum: 	 3 

(c) Calculate the value of nuclear magneton for 

proton. Given that e = 1.6x10-19  C, mass of 

proton = 1.672x10-27  kg. 	 2 

7. 	(a) Explain any two of the following terms: 	4 

(i) Predissociation 

(ii) Chemical shift 

(iii) Spiri-spin coupling 

(b) Assign the structure to a non-acidic organic 
compound which has molecular formula 
C7H60 and exhibits the following spectral 
data: 6 

UV : Xmax  254 nm and 202 nm. 

IR : 3420, 3064, 1500 and 1455 cm -1  

NMR : (5 , CDCI3) : 3.85 (s, 1 H), 

4.55 (s, 2H) and 7.25 (s, 5H). 

Mass : m/z 108, 107, 79, 77 and 51. 

Also relate the spectral data to the structural 

features of the compound. 

-X- 
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It#.7-44.:101 

5111 tlIcPt (*.kWh-) 

tiAlcl 

ift.crw.t. -10 : Actc 	 

: 2 Fie 

rflq  	

tot orm ate :  50 
91E: ft4i 	144-1 * ■srft ktit7i Fitt gs91* a Will 

tl 91-1T mfartilcmr gitprilizr irir 1 t 5rik 
cin 	erftd.  

h = 6.626x10-34  JS; C = 3x108  ms-1  
1. 	(*) ftzp 	W i u#1 argFrr 1s 1 2p 1  *f0q tg-R-4* 

tflqql 	 4 

(W) H2O \WI 4 ‘Jtaticr kiiifQ oval t eittra - 
mctM7 sh %Pick WPM titql 	4 

(T) ftfit erj * fq rfq INKTT 4k114 * 

arozRE 4T4 tet t? 4-urn 	4.AR.qo 4 # 
09--# Ti 9-tir tag t: 	 2 
H2 , NO, HCI, CO2  

2. 	(z ) E =# aTitagr cb( it -t# 	* f7 2 
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Iota atTf-*ff cif 	cf 1T94T 9ecr9 

tritq: 	 4 

_ J(J+1)h 

U= 
	 

87r IC 

(13) ZitU   # antsji rtff GRT 

alita 	r 	 3 

(7l") HCI 	J= 0 	J = 1 curif 	f 

=21.18 cm-1  IT{ Tafl zfit 

TIRT4t Ac0-1 4-11 .4 R, 1.627 x 10-27  kg *, 

1 H35CI ti 	FqTt IfRctAci tritgi 	3 

	

3. M KMnO4 	ti *al tl &Mgr ill 3 

(131)14q*Zsici 	w341=4-  Talg&rli 44 

	

qturr 	 2 

(I) GIFIt 	cm) 

(ii) aTIS4ft 	 

	

(TO 144--iiaqcf tlir4 	u9tt chichi acf aTrift * 

gad - :r 4 all cf Thciftg: 

Ile. 	 tab41-44aiiiviii a tru- 

	  GT:r4 are 	itq writ.  itt 

WaTni 	 3 
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(ET) 1--*4rff( 	14wq) * amw itwT 4 
3500-3200 cm-1  * drq 4tp fdtv t 
f4 	gar t *rig,' cat'  *Trra 9WEIT 

trf eTT(W.*-4KIT 4 3650 cm-1  * fIRT 

airdRag Re4tff iii r I Tql? 	2 

1;41W2gcr Erd 4i arrigErr ThiNg: 	2 

(i) kanciibk 

(ii) kg wig' tgTt 

(a) ;I-450m 0-4pff TE1-104-41 f TErr 	t? 2 

(Tr) Erik Wit 4, 	cad 	tErff aTrIffr 1735 cm-1  

'TT 

 

Alf ii 	t", 61 514.53 nm fltrksi 4Ta 
chit *ftWor ART fttibmwr4 IF 7(19 

terreif * ItEtd Nru tftgi 	 3 

(Er) amw 37rrff ervir *  	eTrEr 
el Race titv-Haff 4 i%Tr rnrc eiaT trin? 

tea 	 CI 	 3 

A 

B 	A 	B 
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5. 	(q5) file cr)•1-1 • ftr‘r fag 

ti@Ncif t Teit afflgilT trAM 	 3 

(13) GiTt T4-4TITrr4 4 gEj-  :a #7-4 t 9-PT 

?ark'. 	 2 

(ii) Ter [PtBr4]2-  3 T [PtC14]2-  14-4K11 Mff 

	 t'4 	srtfgr tr 4 L-+ m 

36,000 cm-1  ER ;1171 TW4it tta 

4 44,000 cm-1  Ern p" atm' coitui WT  -01 

2 

(Er) zf'4ff 	t161qC11 	99(111 14)a Te4RiRi 

t &MT tifkqi 	 3 

	

6. 	(t) Teftl
iq t to7103170 k4KIT 'tut turrq 

TKIOff *th 	■tvit 1?rt 3i tmgor 

341 34# t arpgrf tftqi 	 5 

(131) Er47 Crelt9 .  (C6H 5COCH3) krtv-iirf P1 -4Ti 

miz 120, 105 5 77 ER fOrw Taff 

ti wt-4-4 	Ad-1 4-11'i TCI4TT 	Pm( ftfr 

chi tut SKW 6) 	WI 	 3 

ten.  	AT4-diff tr rim Lifichici tftto 

	t: e = 1.602x10-19  C,51)-di9' I5T Ac4 1-11 ,1 = 

1.672x10-27  kg. 	 2 
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() 	Ran 4 4 ft-4f 4 tra arpn tli=7: 4 

(0 14 

(ii) .-FrRifq. 114 

(iii) A-4Th-ur-A-4Th-trr 

(130 GNI:6W C7H80 	Welt *ft 

titt4th Ma-  4N7 *G1144 Tett* fa 4.1 Nci 
Ttl-qp ant Wad cbtll t: 	 6 

tru4Tr4f : Amax  254 nm 47 202 nm.. 

atIM : 3420, 3064, 1500 eh 1455 cm-1 . 

crffocnioalgo 	CDCI3) : 3.85 (4chcb, 1H), 

4.55 (gcbc), 2H) At 7.25 (4tt, 5H). 

Awl-01 : ink 108, 107, 79, 77 eh 51. 

49" ittinft 	einct) titrirfielch agn 
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