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1. Answer the following questions as directed :

1x5=5

(@) The crystal system' with lowest
symmetry has its unit cell parameters

as follows—- g=bzc ; a#f#y=90°.
Name the crystal system—
(b) Define base peak in mass spectroscopy.
(c) Choose the wrong answer—
NMR specta are shown by nucleus with-

(i) . Even mass number and odd
atomic number

0Odd mass number and odd atomic
number

(ii)

0Odd mass number and even
atomic number

(i)’

Even mass number and even
atomic number

(d) What is the typical g-value for a free
electron ?

() What is the role of salt bridge in
galvanic cell ?

()

2. Answer any five questions: 2x5=10

(a) Define chemical shift. Write any two
factors that effect chemical shift.

(b) Which of the following species are ESR
active—NO,CH,, H,0,0,
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Show, how McLafferty rearrangement
takes place in pentanal and identify

: o m/
the species with é =44,
Write a short note on asymmetric effect
and relaxation time.

With a suitable diagram discuss the
expected high resolution spectrum of
methanol and their relative peak
intensities.

State the principle of chromatography
and write the expression for R, factor

~ in chromatography.

Calculate the Miller of crystal planes

which cut through the crystal axes
at;—

(i) ! l6ayr8h, 3c
(i) 2a, -3b, -3c

‘How anisotropic effect causes shielding

and deshielding of protons while
studying chemical shift in NMR
spectroscopy ?

Discuss the variation of k¥ and Megw of
electrolytic solution(s) with dilution.

Write fwo reasons for using TMS as
reference in non-aqueous solvents in

'H NMR spectroscopy.
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3. Answer any four questions :

(@)

(b)

(c)

5x4=20
State how many 'H NMR signals will

be shown by (CH,), CHCH,CI. Draw a

schematic diagram to show all signals.
Indicate the ratio between the peak
areas. Show the spin-spin coupling that

occurs citing reasons. 1+1+1+2=5
() What is nitrogen rule in mass
spectroscopy ? I

() An organic compound forms a

molecular peak at % =114, The
othet_‘ prominent peaks appears at

™/ ~85,72 (NR ion), 57,41 and 29. -

Confirm the compound by writing

the various fragmentation modes.

: 4

(i) What is the geo value for calomel
electrode when measured w.r.t.
standard hydrogen electrode ? 1

(ii) In calomel electrode, the electrode
is reversible w.r.t which ion ? 1

(iii) Draw a suitable diagram
representing calomel electrode.
Write the half cell reactions for the

electrode, when it acts as anode
and cathode., 3
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(d) State the principle of chromatography.

(e)

(9)
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What is thin layer chromatogrhaphy
(TLC) ? In what way TLC is superior to
paper chromatography ?

What is Gel Permission Chromatography
(GPC) ? Discuss the mechanism of GPC
working. What types of detectors are
basically used in GPC?

(i) What effect does the isotopic
substitution of deuterium for
hydrogen have on 1H NMR spectra ?

1

(i) Deuterated acetone (CD,COCD;)
in often used as a solvent for
'H NMR. In fact, samples usually
contain some residual
CD,COCD, H ; predict the ' H NMR
spectrum of this molecule
assuming no coupling between

CD, and CD,H groups. 3
(iii) What is value for 1 for deuterium ?
' 1

(i) What particle is used to bombered
samples in mass spectroscopy ?1

(i) Write the basic principle
underlying mass spectroscopy. 2

(ii) What is the most abundant peak
in the mass spectrum of toluene,
explain ? 2
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Discuss the variation of PH us
volume of base adoled in a
potentiometric titration of a strong
acid against a strong base. How
will determine end point with the
help of above curve ? 3

How potentiometric titration is
advantageous over visual indicator
titration ? 2

Define Zeta potential. Draw a
suitable diagram showing electrical
double layer in colloidal
substances. 2°3

An organic compound C,,H,, ‘gives
the following NMR data -

Singlet 6 =7.12,5H; doublet
0=2.45,2H; multlplate 5 =1.86,
1 H and doublet 6=0.86,6H.":

Predict the structure of the
compound. 9

Find the intensity distribution in
the lines of the ESR spectrum of

cD, . 2
What causes hyperfine splitting if
Zeeman states in ESR? 1

Predict the fragmenta’uon pattern
of ethyl amine and acetophenone
in mass spectroscopy. 2



