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9.1t a molecule (C.H,N,) shows molecular ion peak in EI-MS m/z = 80, a distinct peak at
2250 cm™ in IR and a singlet (6 = 2.8 ppm, 2H) in TH-NMR, and DBE = 4, the correct
tormula will be
A CyHaN, b. C4H3N>
¢. CyHgN, d. CsHgN

0. Which one is correct for the following molecule regarding its NMR study?
OH

1
Hy O,
H;;\\ron

Ha HJ
a. Hy-Hz: COSY & Hz-Hs NOESY b. H,-Ha: NOESY & H»-H; COESY
¢. Hi-Hz: NOESY & Hy-H; COESY d. Hj-Hi: COSY & H>-Hi NOESY

. In IR spectroscopy, for a specific bond, stretching frequency is
a. greater than bending frequency b. equal to bending frequency
¢ lesser than bending frequency d. none of these
12 The number of fundamental vibrations in CO, molecule is
a. 4 b. 3
c 2 d. 5

13 The constant in Hooke’s law k represent
p

a. force constant b. dipole moment

¢. reduced mass d. none of these
4. The wavenumber corresponding to C=C stretching is

A 1600 cm-! b. 1700 cm!

¢. 3200 cm-! d. 2100 cm-!

o

- How many Hertz does 1 ppm correspond to a 'H-NMR specirometer operating at a
radio frequency of 60 MHz?

a. 6 b. 60
¢ 600 d. 0.6
i6. The distance between the centers of the peaks of doublet is called as?
a. Chemical Shift b. Coupling Constant
¢. Spin constant d. Spin-spin coupling

7 Which of the following organic compound with molecular formula CyHCls exhibits
only one signal in the 'TH-NMR spectrum?

a. 2, 2-dichloropropane b. 1, 2-dichloropropane

¢ I, 3-dichloropropane d. 1, 1-dichloropropane
8. The J-value for an ortho-coupling of a proton in a benzene ring is

2 6-9 Hz b.1-3 Hz

¢. 0-1 Hz d. 18-20 Hz
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% a. An organic compound X having molecular formula CsH;20 shows ~ 3+2+
the following proton NMR. Suggest a structure of an organic 3+21§
compound X. The answer must be accompanied by proper
explanation.

IR (cm™1): 1715
TH-NMR: 6 2.1 (s) and 1.2 (s)

b. At 60 MHz the shift of the protons in CH3Br is 162 Hz while at 100
MLz, the shift is 270 Hz from TMS. Calculate the & value?

c. Write down structure and full form of TMS and why it is used in
NMR spectroscopy?

d. Write down the Karplus Equation and calculate the J-value for

the Hy and Ha proton of the given structure
H,

@

H;
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4.

242+
442 =
10

a. Explain the four factors that affect the value of chemical shift.

b. The 'H-NMR spectrum of ethyl acetate is given below. Identify
the different protons, their splitting and match with the spectrum.
Explain your answer in detail.
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c. In TH NMR spectroscopy of Benzene the protons gives peak in
between 6 to 8 ppm, in ethylene the protons shows peak in between
5 to 6 ppm whereas in acetvlene proton shows comparatively up-
field shift in between 1.5 to 2.5 ppm. Why? Explain in details with
diagram.

d. Draw the structure of [18] annuicene and show which protons will
give negative chemical shift value.

‘n

a. Depict the molecular ion peaks of Br: and Cl: in EI-MS and
mention the notable differences about the nature of their peaks.
(Given: relative abundance 7Br =100, 81Br = 98 and “CI =100, ¥Cl =
B2.5) 5

b. Depict the 'HNMR and COSY spectrum of ethyl acetate.

b. Depict the EI-MS of tert-butanol and n-butanol 2
¢. Discuss the McLafferty rearrangement in EI-MS with suitable 4
example. 4

a. Both acetophenone & 4-methylbenzaldehyde have exact mass
120.0575. How to characterize them by EI-MS spectra?
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