
Maulana Azad National Urdu University
Ph.D; (Chemistry) Course Work Examination - May - 2019

PHCH102CCT : Advanced Spectroscopy

6,p:Zi+zZ�Z�zj8
Time : 3 hrs Marks : 70

@Zc*]:
» ÎZßV Óx�VÐ CÙ�Z[Æn/VÅ®Z�Z�ágèSìX zZzwÔz�zxÔzÎxX t6,p!ÎZÑ]&�V6,�ì:

�Z[�bÑiòìX
ìXCÙÎZwÆ ÑiòÎZÑ]���czèÎZÑ]&{à(%æFN�**&¿�Z[zZáÎZÑ]�XCÙÎZw»�Z[Ñiò  10 zZzw~ .1

(10 x 1 = 10 Marks) ��ìX  1a
/V6,�ìX (200) ÎZÑ]�ÔZk~Ð¤(̈DÃÃð0*õÎZßVÆ�Z[�¶�XCÙÎZw»�Z[½ã�zÎ 8 z�zx~ .2

(5 x 6 = 30 Marks) �Z]��X 6 CÙÎZwÆa
/V6,�ì (500) CÙÎZw»�Z[½ã0*õÎ ÎZÑ]�XZk~Ð¤(̈DÃÃð&ÎZßVÆ�Z[�¶�X 5 zÎx~ .3

(3 x 10 = 30 Marks) �Z]��X 10 CÙÎZwÆa
zZzw

(1) ÎZw
~(Infra Red Region) Ã̈K�?0*Nuc8�î EO (Diatomic Molecules) qgzfs~�z�CÙ~�>V~ (i)

Xì _.[�@*
(d) (c) (b) (a)

~ZqÐi (Pair of Isomers) ~ÃµëF,µ543ðGEGVÅ�h~ (Infra Red Spectroscopy) 0*Nuc�3ýGeð (ii)

7HYYX (Distinguish)

(Functional)L (b) (Cis-Trans) ëgzX¡gz (a)

(Positional) £ò (d) (Enantiomers) Zb$h4ð EIG%k (c)

(Absence) Å)ñ��Ï (Absorption Bands) Æ�Ûd$Z+Cå EEEZ!&43ð FHOGV ª1500 Zzg 1580 ó1600 (iii)

Dîg6,tU*"$�Cì�fs~ÐÃ̈K¤/z\ñ��7ì:
¤/z\ (b) (Aromatic Ring) 7~I (a)

(Carbonyl group) »g1**L¤/z\ (d) (Secondary Amino group) U*â~Z�¤/z\ (c)

�@*ìX (Microwave Active) qgzfs~Ã̈K�?pg�ñ`¬ï (iv)
(d) (c) (b) (a)

P.T.O



qgzfs~Ð¾nÆ�3ýGÐx¹    (Rotational Raman Spectrum) Zq-%�'»¤/�ÙgZð�3ýG (v)

g�rì: (resemblance)

 (Infra Red Spectra) 0*Nuc�3ýG (a)

 (Ultraviolet Spectra) !*Ññ¶�3ýG (b)

 (Near Infra Red Spectra) �Ûd$0*Nuc�3ýG (c)

(Far Infra Red Spectra) �zg0*Nuc�3ýG (d)

Å (Downfield) Ð­yZy TMS 6,»x�g;�Zk~ 60 MHz � (Spectrophotometer) Zq-Mð�3ýGe (vi)

Å (Chemical Shift) 6,�óZk6,zN*yÆ¡Î 126 Hz (Resonance) T»2 (Proton) §sZq-6,zN*y
~H�ÏX    (value) �gc*7

4.2 ppm (d) 3.2 ppm (c) 2.1 ppm (b) 1.2 ppm (a)

Å�g (Tau, ) 6,zN*yÆN*î ~ (Ethyl Benzene, ) Z
#-£é GGL\+ (vii)

�ÏX __________Ð(Value) Å�g (Tau) 6,zN*yÆN*î (value)

¢7 (d) ¹ic*�{ (c) Á (b) ic*�{ (a)

(Values) �g, ~qgzfs (Mass Spectrum) Æa[�3ýG (Organic Compound) Zq-**xC%�' (viii)

Âz{**xC%�'�ÇX 109 ó107 (Base Peak )ãC�~aKó 43 (ó Low Abundance )ÁM 122 ó124�
(n-propyl alcohol) 6,z0*LZÈ;w -n (b) (n-propyl chloride) 6,z0*L³gZà -n (a)

(None of these) Zy~ÐÃð7 (d) (n-propyl bromide) 6,z0*L',zâà -n (c)

H�CìX (Value) Å�g  (Nuclear Spin) %�/ZðZ¦ ~ Zzg ó ó (ix)

(d) (c) 1 (b) 0 (a)

ñ���: (Signals) ~Ä]½5Òø
Y
E ª(Neo pentane) E"5454è FG

E
H
GE (x)

1 (d) 2 (c) 3 (b) 4 (a)

z�zx
�zÐX (Distinguish) ÅãC�6,qgzfs%·]Å�h~ÃùZqÐi (Infra Red Spectroscopy) 0*Nuc�3ýGeð (2)

ÃÒyÙX (steps) ZzgZkÆ%ÖV
Zzg (a)

Zzg (b)

Zzg (c)
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(Important Points to interpret the IR Spectrum) Ã�äÆa�Zëï] (Infra Red Spectrum) 0*Nuc�3ýG (3)

�ÒyÙX
�äÆa¾ (Structural Elucidation) ÃË�ãÅ�|#Åz�s# (Raman Spectroscopy) gZð�3ýGeð (4)

§bZEwHY@*ìÉÀ�/õGX
�D�ZyÆ**xÉÀ�/õGX  (different types of lines) HìZk~�ZnÆèo (Raman Spectrum) gZð�3ýG (5)

ZzgtèoÁZò[ÅzzÐÃWD�X,Ð��X
(Absorptions peaks) ÆZ+Cå EEEZ[akV NMR ÃÒyÙX (theory) ÆÃt (NMR Spectroscopy) �3ýGeð NMR (6)

H¥â]qÝ�D�ÉÀ�/õGX Ð
6,cÙX (different factors) Hì?Zk6,ZW,�äzZáZúZï  (Chemical shift) 6ðÎ (7)

ÆmÐÉÀ�/õGX   (Theory and Instrumentation) ÆÃtZzgW!Y] (Mass Spectrometry) [�3ýGeð (8)

�D�Zy6,cÙ  (Fragmentation modes) ~�¬x�ÛZ
².5454j

è

Y

G
E
H
G
I
Eñei   (Mass Spectrometry) [�3ýGeð (9)

Zzg��X

zÎx
ÉÀ�/õGX�@Zg¬�á] Ã  (principle) ÆZßw   (Infra Red Spectroscopy) 0*Nuc�3ýGeð (10)

(Active) ¬ï ÅãC�6,��X (Different Vibrations) ÆÃtÃZZg¬�á]   (Molecular Vibrations)

ÃÉÀ�/õGZzg��X  (Selection Rules) Æ_5Ó½jè GIE¸Z2  (Forbidden) ZzgNq

qgzfs6,¿â^ÉÀ�/õG: (11)

(Spin-Spin Coupling) Z¦XZ¦µ5Ò5ë FE
Y

(a)

 (Coupling Constant) µ5Ò5ë FE
Yx (b)

Æ[�3ýGÅZëS:]ÃÒyÙX  (Hydrocarbons, Alkanes and Alkenes) ;àgz»gÞÔZ9ZzgZÉ»4è LGE (a) (12)

Æ�!�Æ (Organic Compound) ÃZEw�D�ñZq-**xC%�' (Mass Spectra) [�3ýG (b)

ÃW\¾§bqÝ�Mh�ÉÀ�/õGX (Structural Formula)

Y] ZzgW!  (Theory) Ãt   (Principle) HìZnZßw (ESR Specroscopy) �3ýGeð   ESR (13)

6,¿â^ÉÀ�/õGX  (Applications)] ÆmÐÉÀ�/õGZzgZnZEÑ  (Instrumentation)

Ã,ÐÉÀ�/õGZzgZmZëS:]ÒyÙX (Applications) �3ýGeðÆZZEÑ] NMR (a) (14)

�3ýGeð»ZßwHìZkÃ¾§bªCÙHY@*ìXZnmÐPZë
"5½5½

ø

H
G
E

 2-D NMR (b)

ÉÀ�/õGX  (Important Techniques)

///
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