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Term-End Examination 

December, 2024 
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/Scientific calculators is 
allowed. 

1. (a) Derive term-symbols for carbon atom in its 
electronic configuration 2 2 21 2 2s s p . 4 

(b) Define improper axis of rotation. 2 
(c) What are the selection rules for pure 

rotational Raman spectra ? 2 
(d) Which lines in Raman spectrum are more 

intense and why ? 2  

2. (a) Define symmetry elements. Write the 
symmetry elements present in the 
following molecules : 7 
(i) PCl3  
(ii) H2O 
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(b) For an A2B2 type molecule, the following 

spectroscopic data are available : 3 

Wave 
number 
(cm–1) 

IR Raman 

3374 Inactive Active 
(polarized) 

1974 Inactive Active 
(polarized) 

3287 Active (PR) Inactive 

612 Inactive  Active (weak) 

729 Active 
(PQR) 

Inactive 

Deduce its structure. 

3. (a) Define chemical shift. Give its expression. 
List the factors which affect the chemical 

shift.  4 

(b) Sketch low resolution and high resolution 

NMR spectrum of ethanol.  3 

(c) Explain charge transfer spectra with a 
suitable example. 3  
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4. (a) Why is K2Cr2O7 intensely coloured ? 2  

(b) Which of the following species can show 
ESR spectra ? 2 

(i) CH3CH2 2CH
.

  

(ii) NO 

(iii) H2 

(iv) NaCl 

(c) Why is highly intense source of radiation 
used for recording Raman spectra ? 2 

(d) Draw the block diagram of microwave 
spectrometer and explain the role of each 
unit.  4 

5. (a) What are two commonly used methods of 
ionisation in mass spectrometry ? Give the 
merits and demerits of the methods. 4 

(b) What are the fragments expected in the 
mass spectrum of CH3COCH2CH3 ? 2 

(c) Draw ESR spectrum of 3CH  methyl 

radical. 2  

(d) What causes hyperfine splitting in ESR 

spectrum of H•  ? 2  
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6. (a) Discuss the effect of solvent on *π − π  
transitions in electronic spectra. 4 

(b) Write short notes on the following : 6 

(i) Franck-Condon’s principle 

(ii) Pre-dissociation spectra 

(iii) Bathochromic shift 

7. (a) What are fundamental transitions ? If the 
fundamental transition for O – H species is 
observed at 3735 cm–1, then what would be 
the position of corresponding transition for 
O – D species ? 4 

Given that : 

           O =m  15.9949 × 10–3 kg 

           Hm =  1.007825 × 10–3 kg 

           Dm =  2.014101 × 10–3 kg 

(b) The following spectral data is exhibited by 
an organic compound : 6 

Mol. wt. : 108 (not acidic in nature) 

UV- max : 254λ  and 202 nm 

IR : 3420, 3064, 1500 and 1455 cm–1 
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NMR ( )3, CDClδ  : 3.85 (s, 1H), 4.55 (s, 2H) 

                       and 7.25 (s, 5H) 

Mass (m/z) : 108, 107 and 77 

Arrive at the structure of the compound 

using the above spectral data. Also assign 
the signals to various structural units 

present in the molecule.  
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      CHE–10 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk  

fnlEcj] 2024 

lh-,p-bZ--10 % LisDVªfedh 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % fdUgha ik ¡p iz'uksa ds mÙkj nhft,A lHkh iz'uksa ds 

vad leku gSaA ykWx lkjf.k;ksa rFkk 

ukWu&izksxzkeh;@oSKkfud dSYdqysVjksa ds iz;ksx dh 

vuqefr gSA 

1- (d) dkcZu ijek.kq ds fy, bldh bysDVªkWfud voLFkk 
2 2 21 2 2s s p  ds fy, in&izrhd O;qRiUu  

dhft,A  4 

([k) ?kw.kZu ds O;kfeJ v{k dh ifjHkk"kk nhft,A 2 

(x) 'kq¼ ?kw.kZu jkeu LisDVªe ds fy, D;k oj.k fu;e 

gSa \   2 
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(?k) jkeu LisDVªe esa dkSu&lh js[kk,¡ vf/d rhoz gksrh 

gSa vkSj D;ksa \ 2 

2- (d) lefefr rRoksa dks ifjHkkf"kr dhft,A fuEufyf[kr 

v.kqvksa esa mifLFkr lefefr rRoksa dks crkb, % 7 

(i) PCl3 

(ii) H2O 

([k) fdlh 2 2A B  izdkj ds v.kq ds fy, fuEufyf[kr 

LisDVªeh vk¡dM+s izkIr gq, % 3 

rjax la[;k 

( )1cm−  
vojDr jkeu 

3374 vfØ; lfØ; 

(/qzfor) 

1974 vfØ; lfØ; 

(/zqfor) 

3287 lfØ; (PR)  vfØ; 

612 vfØ; lfØ; (nqcZy) 

729 lfØ; (PQR) vfØ; 

bldh lajpuk Kkr dhft,A 
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3- (d) jklk;fud l`fr dh ifjHkk"kk nhft,A bldk 

O;atd fyf[k,A jklk;fud l`fr dks izHkkfor 

djus okys dkjdksa dh lwph cukb,A 4 

([k) ,FksukWy ds fuEu foHksnu vkSj mPp foHksnu  

,u- ,e- vkj- LisDVªeksa dks vkjsf[kr dhft,A 3 

(x) mfpr mnkgj.k lfgr vkos'k LFkkukarj.k LisDVªe 

dh O;k[;k dhft,A 3 

4- (d)  K2Cr2O7 dk jax xgjk D;ksa gksrk gS \ 2 

([k) fuEufyf[kr esa ls dkSu&lh Lih'kht+ bZ- ,l- vkj- 

LisDVªe iznf'kZr dj ldrh gSa \ 2 

(i) CH3CH2 2CH
.

  

(ii) NO 

(iii) H2 

(iv) NaCl 

(x) jkeu LisDVªeksa ds vfHkys[ku ds fy, fofdj.k ds 

mPp rhozrk okys lzksr dh vko';drk D;ksa gksrh 

gS \   2 
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(?k) lw{e rjax LisDVªeekih dk [k.M vkjs[k cukb, 

vkSj mlds izR;sd ?kVd ds dk;Z dh O;k[;k 

dhft,A  4 

5- (d) nzO;eku LisDVªfedh esa vk;uu ds fy, iz;qDr 

lcls lkekU; rkSj ij dkSu&lh nks fof/;k¡ iz;qDr 

dh tkrh gSa \ bu nksuksa fof/;ksa ds ykHk vkSj 

gkfu;k¡ nhft,A 4 

([k) CH3COCH2CH3 ds nzO;eku LisDVªe esa dkSu&ls 

[k.M izkIr gksaxs \ 2 

(x) esfFky ewYkd 3CH•  dk bZ- ,l- vkj- LisDVªe 

vkjsf[kr dhft,A 2 

(?k) H
.
 ds b- ,l- vkj- LisDVªe esa vfrlw{e 

foikVu fdl dkj.k gksrk gS \ 2 

6- (d) bysDVªkWfud LisDVªe esa *π − π  laØe.kksa ij 

foyk;d ds izHkko dh ppkZ dhft,A 4 
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([k) fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 6 

(i) ÚSad&dks.Mku dk fl¼kUr 

(ii) iwoZ&fo;kstu LisDVªe 

(iii) o.kksZRd"khZ lf̀r 

7- (d) ewy laØe.k D;k gksrs gSa \ ;fn O – H Lih'kht+ 

dk ewy laØe.k 3735 1cm−  ij iznf'kZr gksrk 

gks] rks O D−  Lih'kht+ ds fy, laxr lehdj.k 

fdl fLFkfr ij iznf'kZr gksxk \ 4 

fn;k x;k gS % 

             O =m  15.9949 × 10–3 kg 

             Hm =  1.007825 × 10–3 kg 

             Dm =  2.014101 × 10–3 kg 

([k) fdlh dkcZfud ;kSfxd ds fy, fuEufyf[kr 

LisDVªeh vk¡dM+s izkIr gq, % 6 

v.kqHkkj % 108 (;g vEyh; izd`fr dk ugha gSA) 
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ijkcSaxuh max : 254λ  vkSj 202 nm 

vojDr % 3420] 3064] 1500 vkSj 1455 cm–1 

,u-,e-vkj- ( )3,CDCl :δ  3-85 (,dd] 1H)] 

4-55 (s, 2H) vkSj 7-25 (,dd] 5H) 

nzO;eku ( )/ :108, 107m z  vkSj 77 

Åij fn, x, LisDVªeh vk¡dM+ksa ds vk/kj ij 

;kSfxd dh lajpuk fu/kZfjr dhft,A ladsrksa dks 

v.kq esa mifLFkr fofHkUu lajpukRed bdkb;ksa ds 

lkFk lacaf/r dhft,A 
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