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2023
5th Semester Examination
CHEMISTRY (General)
‘Paper : DSE 1A/2A/3A-T
[CBCS]
Full Marks : 4 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

[Analytical Methods in Chemistry]
~Group - A

Answer any five from the following questions :
2x5=10

1. What is F test?

2. Define accuracy and precision.

3. What are the sources of chemicél interference in AAS?
4. What is chelate extraction? »

5. Which one has highter stretching frequency between
C-H and C-D bond? — Explain. »
P.T.O.
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6. What is used as stationary and mobile phase in column

chromatography?

7. Define eluent and eluate.

8. Show that for a weak acid, PK,=(pH )1, where

10.

1L

12

2

(pH)1 means pH of half neutralization.
, 2

Group - B

Answer any four from the following questions :
5x4=20

(a) What is the basic principle of spectrophotometry?

(b) Write the mathematical form of Lambert-Beer’s law
and hence draw the plot of absorbance vs.
concentration. o 25

(a) What are chiral shift reagents?

(b) What is hollow cathode lamp? Write the working
principle of it. 23

(a) What is thermogravimetry (TG)?

(b) Write the common features of a thermobalance.
2+3

(a) What is solvent extraction?

(b) Show that, solvent extracting in multiple steps is

V-5/207 - 800



(3.3

more effective than in single step using same total
volume of solvent. ’ 1+

13. (a) What are the different types of systematic‘ error?

(b) If measured value is 30.5g and accepted value is
30.0g of an analysis, then calculate absolute error
and relative error. , 2+3

14. ‘(a) Write the basic principle of chromatography.

(b) In TLC separation, the front. values of leaf
components A, B, C and solvent respectively are
7, 10, 16 and 21 cm. Calculate the R, values of ’
the leaf components. el

Group - C
Answer any one from the followihg questions : 10x1=10
15. (a) What is ion exchange capacity of a resin?

(b) Arrange the order of separation of hydrated metal
ions AP*, Li* and Cu?* ions by a cation exchange
resin.

(¢) Compare between HPLC and GLC technique.

(d) Arrange pentane, iéopentane and neopentane in
decreasing order of their retention time in gas
chromatography with explanation. 2434243

PTO.
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16. (a) What is ‘Fnantiomeric Excess™?

(b) Calculate the: %,rof enantiomeric excess of the
mixture containing 12.8 mol (R)-2-bromobutane
and 3.2 mol (S)-2-bromobutane.

©) Define conductance of an electrolytic solution. :

(d) Draw and explain the following conductometric -
titration curve : (i) HCI by NaOH, (ii) HCI by

Na,OH. 2-+3+1+4
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[Polymer Chemistry]
Group - A

Answer any five questions : 2x%5=10

. Write down the relation between degree of polymerisation

and average molecular weight of a polymer.

. What is elastomei?

. What is plexiglass?

What is ‘living polymerisation’?
Define Degrée of Crystallinity.

Name the factors on which the conductivity of a polymer
depends.

. Write WLF equation.

What is Tg?

Group - B
Answer any four questions : 5%4=20
Discuss the DSC method to determine T,.
Define LCST. What is Bakelite?

What is U-foam? Give two uses of HDPE.
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14.

16.

*_—[

(o2 )
Differentiate between M, and M.

Draw sfress vs strain graph of polymer and show the
position of ductility and brittleness of a polymer. :

Write a short note on Emulsion Polymerisation.

Group - C

Answer aﬁy one questibn - 10x1=10

. Discuss condensation polymerisation with mechanism.

What do you mean by co-polymerisation? Give two
examples of co-polymers.

Discuss Flory-Huggins theory. On which factors, the
solubility of polymer depends?
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[Instrumental Methods of Chemical Analysis]
Group - A »
Answer any five questions : 2x5=10

1.. Write the limitation of Beer’s Law.

2. Calculate the wave number of a photon having

wavelength 400 nm.

3. What are the main components of a UV-vis
spectrophotometer?

4. What informations can be obtained from IR spectra?

5. Write two carrier gases used in gas chromatography.

6. What is chromatogram in HPLC?
7. What are the criteria of a nuclei to be NMR active?
8. Write two applications of XPS.
Groupv- B
Answer any four questions : 5x4=20

9. A solution containing 5.24 mg/ 100 ml of ‘A4’
(mol. wt. 335) has transmittance of 55.2% in a 1.5 cm
cell at 425 nm. Calculate the molar absorptivity of ‘4’
at this wavelength. .

10. What is transducer? Classify transducer used in IR
spectroscopy. o
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14.

15

16.

(213

How distribution of nuclei in magnetic quantum states
related to spectral resolution in NMR spectroscopy?

Write the basic principle of mass-spectroscopy.

. How can you determine pH by potentiometry?

Define determinate error. Distinguish between Accuracy
and Precision.
Group - C
Answer any one question : 10x1=10

Schematically show a double beam spectrophotometer
and write the significance of each part.

What do you mean by magnetic anisotropy in NMR
spectroscopy? Why TMS is used as internal standard
in NMR spectroscopy? How can you distinguish cis-
cinnamic acid and frans-cinnamic acid by 1H NMR

spectroscopy?
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[Organometallics, Bioinorganic Chemistry,
Polynuclear Hydrocarbons and UV, IR Spectroscopy]

Group - A

Answer any five questions : Sx5=10:

1. Define Infrared Spectroscopy.
2. What is Beer’s and Lambert’s Law?

3. The outer electronic configuration of Cu is 3d'%4s!
instead of 3d%4s2, why?

4. Fe,(CO), is diamagnetic— Comment.
5. What are the colour of anthracene and chlorophyll?

6. What is the action of heat on potassium permanganate?
Give equation.

~J

. Why pyfidine is more aromatic than furan?

8. Ferrocene, an 18e- species is diamagnetic— Comment.

Group - B

Answer any four questions : 5x4=20

9. (i) Mention the differences between Spectrometry and

~ Spectroscopy.

(i) Briefly explain the Absorption Spectrum. 23
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10. () Differentiate between UV visible and IR
spectroscopy.

(i) Write the selection rules for electronic transitions.
: 2+3

11 0 How is potassium dichromate prepared from iron

chromite ore?

(i) Though copper is a transition metal, it does not

form a stable carbonyl compound — Explain.
243

120000 What happen when potassium ferrocyanide is

heated with 50% nitric acid, the solution cooled,

ﬁltered and the filtrate neutralized with sodium
carbonate? '

(i) What is Synergic effect? 32

13. () What is the mechanism of the Claisen condensation

reaction?

(i) What is the primary difference between Aldol
condensation and Claisen condensation? 2+3

14. (i) What is the principle of Na /K pump?

(i) Why is keto form more stable than enol form?
; 342

PT.O.
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Group - C

Answer any one question : | 10x1=10

15. () Explain the trend in atomic size of 3d series of

transition elements with reason.

(i) The M.O. diagram of ferrocene has 19 molecular
orbitals — Explain.

(i) Compare the aromaticity of pyrrole and thiophene.
4+3+3

16. (@) How will you prepare Zeise’s salt from KyP(CIg?
| (i) Discuss the structure and bonding in Zeise’s salt.

(iify What is the role of magnesium in chlorophyll?
2+5+3
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