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_Fourth Semester
Chemistry — Core’
SELECTED TOPICS IN CHEMISTRY
(For those who joined in July 2021-2022 onwards)
Time : Three hours Maximum : 75 marks
| PART A — (10 x 1 =10 marks)
Answer ALL questions.

Choose the correct answer :
1. How many Gaussian functions are there is 6-31G
basis set?
(a) 6 () 3
@1 . @ 10

]

Ab initio is a Latin term it means
(a) From beginning (b) From inception

(¢) From scratch (d) All the above

1 Which of tBe following represents active

transducers
(a) Strain gauge (b) Thermistor

(c). Thermocopule ~ (d) LVDT

8. - Rochelle salts are used as a ———— in hearing
aid devices.
(a) Multivibrator ®) Oscillator
(¢) Transducer (d) Strain gauge

9. = The paramagnetic properties of gadolinium that
makes it suitable for a contrasting agents derive

from its
k (a) odd ﬁumber of protons
(b) odd number protons and neutrons together
" (¢) unpaiured inner bslhe]l electron |
(d) paird electrons in bonding orbitals
‘ 10. The' Ty apd T2 relaxivities of a ‘coﬁtr;sting agents
are given in what units -
: (a) L/mmols = . : (b). mmols-! A
2 (0). L/mmol (d) ur_xitiess"‘ \
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12.

13.

14

Difficult to monitor and very dange"yxéblu:.s}ft_')_'rm of
corrosion S

(a) Galvanic ®) Pitting -

(¢) Crevice (d) Stress -
When Pt and Co are electrically connected, which
one gets corroded? i

(@ Pt . (b) Co

(¢) None (d) Both (a) and (b)

The Kd values of the following protein are given
below. Protein A = 2 protein X = 6 protein Z=9
protein Y = 4. If the mixture of these protein will

be laded onto. a chromatography column, the
protein elute at last will be

(a) Protein A (b) Protein X
(¢) ProteinY (d) Protein Z

The commercially available cation exchanger are
(a) Amberlite 1 RC-120

(b) Dowex1-X8

(¢) Dowex21-k

(d) All the above
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
- Each answer should not exceed 250 words.

(a) What is computational chemistry? List out the
structural  information  obtained from
computational chemistry software.

Or

(b) How will you single point energy calculated
from computational software?

(a) Discuss the electrochemical principles of

corrosion. -
Or
(b) Give a brief account of potentiodynamic
polarisaiton.

(a) Describe the typical HPLC instrumentation
unit.
. Or
(b) What are the sequences of steps involved in
solid-phase extraction?

(a) What is transducer‘? Sketch and explain block
diagram of transducer.
Or

(b) ‘How do field-effect transistors operate as

Asensors? \
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16.

17.

18.

B

(b)

‘Write shott note on Tealascan.

- Or

Write any five applications of #Te nuclear -~

imaging agents.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not oxceed 600 words.

(a)

(®)

@

(®)

(@)

(b)

Describe the salient features, advantages and

disadvantages of Ab initio method.

Or
Discuss the following basis sets (i) rpinimnl
basis sets (i) split valence basis sets
(iii) polarized basis sets. (3+3+2)

Discuss the following corrosion monitoring

methods. Electrical and gasometric methods.
Or

Define corrosion inhibitors. Explain in detail

about the classification of corrosion inhibitors.

Give the characteristics of ion exchange
resins.
Or

Explain the following detectors used in gas
chromatography. .
(@) Thermal conductibity detectors
(i) Flame ionization detector
(iil) Electron capture detectors
(iv) Thermoionic detector. :
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(8) Differentiate analog and digital trénsdti'cer. »

Or

(b) How will you characterize the performance
factor of chemical sensors? ‘ '

(a) Examine the salient features and clinical uses
of PET scan.

) Or
(b) Explain the following :
(1) Organ specific contrast agents

(ii) Development of MRI contrasting agénts.
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