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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Supplementary Examination, 2021 

CEMACOR02T-CHEMISTRY (CC2) 

PHYSICAL CHEMISTRY-I 
Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit 

 UNIT-I 

Kinetic Theory and Gaseous State 

1.  (a) At a certain temperature, the speed distribution function depends on the nature of the 
gas but the energy distribution function is the same for all gases. Justify or criticize. 

3

(b) Define ‘mean free path’ of a gas molecule. At ordinary temperature and extremely 
low pressure, the gas molecules collide far more often with the container wall than 
with one another. — Explain. 

4

(c) For many polyatomic gases, the classical equipartition theorem fails to explain the 
heat capacity values at low temperatures. — Explain. 

3

(d) Show that the van der Waals equation leads to values of 1Z  and 1Z , where Z is 
the compressibility factor, and identify the conditions for which these values are 
obtained. 

3

  
2.  (a) The average speed of a particle in an ideal gas is 〉〈v . Then show that the number of 

particles striking a unit area of the wall of the container in unit time is equal to 
〉〈vV

N
4
1 , where V

N  is the number of molecules per unit volume. 

Given: adxxe ax
2
1

0

2

∫  

4

(b) Calculate the average time between collisions for O2 at 25° C and 1 atm. The 
diameter of oxygen molecule is 2.4 Å. 

3

(c) The virial equation of state in terms of P is given by  

 LL⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛ 2

3 2
)(

11 P
RT
ab

RT
aP

RT
ab

RT
Z   

At what temperature does the slope of the Z versus P curve (at 0P ) have a 
maximum value for the van der Waals gas? What is the value of the maximum slope?

3
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(d) Use the following data to find the value of R:  

Average speed c  for an ideal gas at 25° C and 1 bar is 444 ms–1. The molar mass 
is 32×10–3 kg mol–1. 

3

  

 UNIT-II 

Chemical Thermodynamics 

3.  (a) Identify the following systems as open, closed or isolated systems: 

(i) A system surrounded by a rigid, impermeable and diathermic wall. 
(ii) A system surrounded by a non rigid, impermeable and adiabatic wall. 

3

(b) 0.1 mole of a perfect gas with Cv independent of temperature is made to undergo a 
reversible cyclic process consisting of the following steps: 

Stage 1 (1 lit, 1 atm) ⟶  Stage 2 (1 lit, 3 atm) 

Stage 2 ⟶ Stage 3 (2 lit, 3 atm) 

Stage 3 ⟶ Stage 4 (2 lit, 1 atm) 

Stage 4 ⟶ Stage 1 

Calculate q, W, U for each step and for the complete cycle. [Molar Cv = 1.5 R] 

6

(c) Verify that the results for the cycle satisfy the first law of thermodynamics. 2

(d) Show that the change of entropy is a measure of unavailable work. 2
(e) An ideal refrigerator works between 0° C and T° C. It freezes 2.0 kg of water at 0° C 

per hour. At the same time, the total heat output to the room is 200 kcal/hr. Calculate 
T° C. Latent heat of fusion of water at 0° C = 80.0 cal/gm. 

3

  
4.  (a) Justify or criticise the following: 

(i) U is given by the integral ∫ dTCv . 

(ii) H = Q for a process in which pressure is not constant throughout but for which 
the final and initial pressures are equal. 

2+2

(b) Show that the work involved in a reversible, adiabatic volume change from V1 to V2 
of one mol of an ideal gas is given by  

 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
1

2

1
1

vCR

v V
VTCW ,   

where T1 is the initial temperature. 

4

(c) State Kelvin-Planck and Clausius statements of second law of thermodynamics. 3

(d) Consider the following cycle using 1 mol of an ideal gas, initially at 25° C and 1 atm 
pressure. 

Step 1: Isothermal expansion against zero pressure to double the volume. 

5
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Step 2: Isothermal reversible compression from 2
1  to 1 atm. 

(i) Calculate the value of ∫ T
dQ . 

(ii) Calculate S for Step 1 and Step 2 respectively. 

(iii) Show that S for Step 1 is not equal to the Q for Step 1 divided by T. 
  

 UNIT-III 
Chemical Kinetics 

5.  (a) A zero-order reaction can never be elementary. Justify or criticize. 2

(b) For the first-order reactions CABA kk 21 and , show that at any time 
during the reaction 21][][ kkCB . Plot concentration versus time profile of A, B
and C when 21 kk . 

4

(c) The addition of KCl will influence the rate constant of the following reaction at a 
given temperature. — Justify. 

 IOS 2
82  ⟶ Product 

3

(d) Graphically represent the plot of klog  versus pH of a homogeneous acid catalyzed 
reaction. k is the rate constant. 

2

  
6.  (a) ‘Unimolecular reactions are not always first-order’. Justify the statement using 

Lindemann’s mechanism. 
4

(b) The rate constant of a reaction increases two times when the temperature changes 
from T K to (T + 10) K, whereas that for another reaction increases three times for the 
same change in temperature. Find the ratio of their activation energies if they have 
comparable pre-exponential factors. 

3

(c) Show that if A reacts to form either B or C according to CABA kk 21 or , 
then aE , the observed activation energy for the disappearance of A is given by  

 
21

2211

kk
EkEkEa , 

where E1 and E2 are the activation energies for the first and the second reaction 
respectively. 

4

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after end of 
exam. University / College authorities will not be held responsible for wrong submission (at in 
proper address). Students are strongly advised not to submit multiple copies of the same answer 
script. 

 
––––×––— 

 



CBCS/B.Sc./Hons./1st Sem./CEMACOR02T/2021-22 

1058 1  Turn Over 

 
WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 1st Semester Examination, 2021-22 

CEMACOR02T-CHEMISTRY (CC2) 

PHYSICAL CHEMISTRY-I 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit

 UNIT-I 

1.  (a) The Maxwell speed distribution of molecules at temperature T kelvin is given 
as dceAcdn Tkmc B

2 2/2  in the range of speed c to dcc . Find the expression 
for A. Deduce the unit of A ( Bk  is the Boltzmann constant). 

Given: ∫ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
0

2/1

3

2

4
12

a
dxex ax ; ( 0 ) 

2+1

(b) Calculate )( ,, mVmP CC  for a non-linear triatomic molecule of an ideal gas. Is 
your result equally applicable to a non-ideal gas? Justify. 

2

(c) Does a gas obeying an equation of state P (Vm – b) = RT have a critical 
temperature? Justify. 

2

(d) How does the mean free path and collision frequency of a gas molecule change 
on increasing the pressure by two times at constant temperature? 

2

(e) At what temperature will oxygen molecules have same average momentum as 
helium molecules at 27oC? 

2

(f) Why the experimental value of molar heat capacities for polyatomic molecules 
differs from the theoretical values at room temperature? 

2

  
2.  (a) Two gases (molar masses M1 and M2) exhibit identical Maxwell speed 

distribution at temperatures T1 and T2 respectively. When is such an observation 
possible? 

1 2
1

(b) The exponential term in the Maxwell speed distribution law is negative. Does 
positive sign in it make any sense? Discuss qualitatively (no derivation). 

1 2
1

(c) Derive the formula for root mean square velocity (Crms) of gas molecules using 
Maxwell’s distribution formula. 

3
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(d) For linear molecules the degree of freedom corresponding to rotation about the 
molecular axis does not contribute to the total average energy. Justify or 
criticize. 

2

(e) Two flasks A and B have equal volume. Flask-A contains hydrogen gas at 500 
K and flask-B contains an equal mass of nitrogen gas at 1000 K. Assume ideal 
behavior of the gases and compare the mean free paths of the two gases (assume 
that the collision diameter of nitrogen is twice that of hydrogen). 

3

(f) Show that for a gas obeying the equation of state P (Vm – b) = RT  the 
compressibility factor cannot be equal to or less than unity. Justify the 
significance of the result.  

2

  

 UNIT-II 

3.  (a) In the context of chemical thermodynamics justify the physical significance of 
the following statement: ‘work or heat is always manifested at the boundary of a 
thermodynamic system’. 

2

(b) Derive the relationship V
p
Vp

V
U

p
H

TTT
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 and justify that 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

Tp
H V for solids or liquids. 

3

  (c) Show that for an ideal gas TnR
T
S

T
S

VP

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛  (stating the appropriate 

conditions involved therein). 

2

(d) In reversible adiabatic expansion of an ideal gas, the volume expansion is 
exactly compensated by the drop of temperature. Justify or criticize. 

2

(e) Derive and explain Clausius inequality. 3
(f) Show that an isochor has greater slope than an isobar on a ST  diagram for a 

reversible change of state. 
2

(g) The latent heat of fusion of ice at 0 C is 1440 cal/mol and the heat capacity of 

ice is 8.5 cal/mol. Calculate the latent heat of fusion of ice at –20 C. 

2

  

4.  (a) Two Carnot engines (having efficiencies 1  and 2 ) are connected in series in a 
manner that the heat released by the first is absorbed by the second. Prove that 
the efficiency of this combination is given as .2121net  Comment on 
the physical significance of the result that |||| 21net . 

3

(b) Using an appropriate form of thermodynamic equation of state explicitly show 

that 

1)(Tα
C
Vμ

p
JT  and hence show that 

i
i α

1T  where iT  is the inversion 

temperature and iα  is the coefficient of thermal expansion at iT  ( JTμ  denotes 
the Joule-Thomson coefficient). 

2
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(c) An ideal gas is made to undergo the following cycle involving the reversible 
steps 

3

 (i) isobaric expansion at 2p  

(ii) adiabatic expansion to 1p  where 1p < 2p  

(iii) isobaric compression at 2p  

(iv) adiabatic compression to the initial state. 

Represent the cycle on a P vs. V and a T vs. S diagram (provide proper 
justification of your answer). 

(d) One mole of an ideal gas expands isothermally at 27 C from 100 atmospheres 
to 1 atmosphere pressure. Calculate the work done if the process is carried out 

4

 (i) irreversibly in a single stage 

(ii) irreversibly in two stages when the intermediate pressure is 50 atm 
(iii) reversibly. 

What conclusion can you draw from the results? 
(e) At NTP, 2.8 L of oxygen were mixed with 19.6 L of Hydrogen. Calculate the 

change of entropy. 
2

(f) At 20 C the heat of solution of anhydrous copper sulfate in a large excess of 
water is – 15,500 cal/mol, and that of copper sulfate pentahydrate is 2,550 
cal/mol. Calculate the heat of the following reaction at 20°C. 

CuSO4 (s) + 5 H2O (l)  CuSO4 5 H2O(s) 

2

  

 UNIT-III 

5.  (a) By measuring the rate constant of a catalyzed reaction how can you 
experimentally verify whether it is homogeneous catalyzed or not? Explain. 

2

(b) At 30°C the half-life for the decomposition of N2O5 is 5.5 h and it is 
independent of the initial pressure of the gas. Comment on the order of the 
reaction. Calculate (i) the rate constant and (ii) the time required for 90% 
decomposition. 

2

(c) For the consecutive reaction (assume each step to be of first-order) 
 

A B C 
plot the variation of concentrations of different species with time when 

3

 (i) 21 2kk  

(ii) 12 2kk  

(iii) 12 10kk . 

(d) Derive Michaelis Menten equation of enzyme catalysis. 4

  
  

k1 k2 
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6.  (a) Explain primary kinetic salt effect with examples. 3
(b) An unimolecular reaction behaves kinetically as first-order in the limit of high 

pressure and kinetically as second-order in the limit of low pressure. Justify or 
criticize. 

3

(c) For any reaction rise of temperature will inevitably cause enhancement of 
reaction rate. Justify or criticize. 

2

(d) For a reaction A ⇌ B ⇌ C, show from kinetic point of view that 
21

21

eq

eq

[A]
[C]

kk
kk . 

Here 1k  and 1k are the rate constants for forward and backward reaction of  A ⇌ B  and 2k and 2k  are the rate constants for forward and backward reaction of 
B ⇌ C . 

3

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 
end of exam. University / College authorities will not be held responsible for wrong 
submission (at in proper address). Students are strongly advised not to submit multiple 
copies of the same answer script. 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 2nd Semester Examination, 2021 

CEMACOR04T-CHEMISTRY (CC4) 

ORGANIC CHEMISTRY-II 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 Unit-I  

1.  (a) Assign (R∕S) configurational descriptors to the following molecules. 1×3 = 3 

 

   

 

 

(b) Explain the following observations. 2+2+2 

 (i) Cyclopentadiene exists only in the s-cis form whereas 1,3-pentadiene can exist 

both in s-cis and s-trans forms. 

 

 (ii) (2R, 3S)-2,3-Dibromobutane is more stable than (2S, 3S)-2,3-Dibromobutane.  

 (iii) Compound C undergoes racemisation at a slower rate than compound D. 

 

 

(c) Explain Buttressing effect with an example. 2 

(d) Account for the following observations.  

Dipole moment of meso-1,2-dichloro-1,2-diphenyl ethane is less than that of the 

active isomer. 

2 

   

(i) 
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2.  (a) Find out the topic relationship between the underlined ‗H‘ atoms and the mentioned 

faces in the following and describe the process by which the relationships are 

determined. 

  

  

   (Two faces of carbonyl) 

3+1 

(b) What is the product obtained from the reduction of (2S, 3R)-2,3-

dichlorocyclobutanone with LiAlH4 by attack from the Re face? 

2 

(c) What type of stereoisomerism (enantiomerism / diastereomerism) is expected for 

the following compounds? Explain your answer. 

(i) MeCH = C = C = C = C = CHEt (ii) PhCH = C = C = C = CHMe 

2 

(d) Explain the stereoisomerism of 6,6′-dinitro-diphenic acid and draw the energy 

profile for racemisation of its enantiomers. 

3 

(e) Write down the compound obtained by substitution of pro-s hydrogen of the 

following compound by Cl. Also find out the configuration of the centre at which 

the substitution is done. 

 

2 

   

 Unit-II  

3.  (a) Which of the following reaction is thermodynamically more favourable?  

— Why? 

  

3 
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(b) (A) is known as an excellent scavenger of protons. — Explain. 

(A)

N

 

2 

(c) Treatment of conc. H2SO4 with naphthalene yield 1-derivative at low temperature 

and 2-derivative at higher temperature. Draw the mechanism and energy profile of 

those reactions. Explain the terms ―kinetic controlled‖ and ―thermodynamic 

controlled‖ reaction in connection with the above reaction. 

2+2 

(d) Compare the basic strength of (I) and (II). 

  

2 

(e) Explain the following statements. 1+2 

 (i) Cyclic 1,2-diketones exist mainly in the enol form.  

 (ii) In aqueous alkali, cyclohexane-1,3-dione (I) is readily soluble, while bicyclo 

[2.2.2] octane-2,6-dione (II) is poorly soluble. 

   

 

   

4.  (a) Arrange the following compounds in the increasing order of enol content. Explain 

your answer. 

 CH3COCH2COCH3 ,   CH3COCH2CO2Et  ,  PhCOCH2COCH3   and   

 CH3COCH(Ph)CO2Et 

2 

(b) Compare the basicity with explanation. 

  

4 

(c) Compare the acidity of the following compounds 2+2 

 (i) p-chlorophenol and p-fluorophenol.  

 (ii) p-nitro benzoic acid and p-methoxy benzoic acid.  

(d) The addition of chlorine (1 mol) to 1,3-butadiene at 25C produces 60%  

3,4-dichlorobut-1-ene and 40% 1,4-dichlorobut-2-ene. At 200C, the yields are 

30% and 70% respectively. Explain these observations with energy profile diagram. 

3 

(e) What is nucleophilic catalysis? 1 
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 Unit-III  

5.  (a) 

  

Show the mechanism of the reaction and predict the product composition with 

proper justification. 

3 

(b) Explain the following observations. 2×4 = 8 

 (i) Iodide induced debromination occurs faster for meso-2,3-dibromobutane than 

for its active isomer. 

 

 (ii) Potassium permanganate dissolves in benzene in presence of 18-crown-6 to 

form a purple solution. 

 

 (iii) Bromination of propane is more regioselective than chlorination of the same 

compound. 

 

 (iv) Rate of the reaction between methyl iodide and NaN3 at 0C increases  

4.510
4
 fold when the solvent is changed from methanol to dimethyl 

formamide. 

 

(c) Account for the following observation. 

  

2 

   

6.  (a) When the elimination of HF from 1,1-dichloro-2,2,2-trifluoroethane is carried out 

with sodium methoxide in CD3OD, 1,1-dichloro-1-deuterio-2,2,2-trifluoroethane 

can be recovered from the reaction mixture. How can this result be interpreted for 

the elimination reaction? Offer an explanation. 

2 

(b) Identify the product/s in the following reactions with proper stereochemistry and 

show the plausible mechanisms 

 

OH

H

Et

Ph
SOCl2

(i)

(ii)

Py

Br

Me

H

HO
Aq. NaOH

(iii) Cl

H

Et

Ph 80% Aq Acetone

 

2×3 = 6 
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(c) For the synthesis of CH3-O-C(CH3)3, two plausible reaction routes are given below. 

Find out the favourable reaction route with explanation. 

  

2 

(d) In the following reaction, the order of nucleophilicity is I
–
 > Br 

–
 > Cl

–
 when LiX is 

used as source of halide ions, but the order is reversed when Bu4N
+
X

–
 is used. — 

Why? 

 –
2223

–
2223 BsOXCHCHCHCHXOBsCHCHCHCH

Acetone
   

1
2
1  

(e) E2 and E1CB eliminations cannot be distinguished kinetically — Justify the 

statement. 
1

2
1  

 
 

 

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 

of exam. University / College authorities will not be held responsible for wrong submission 

(at in proper address). Students are strongly advised not to submit multiple copies of the 

same answer script. 

 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 3rd Semester Examination, 2021-22  

CEMACOR05T-CHEMISTRY (CC5) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 UNIT-I  

1.  (a) To measure the viscosity of a liquid using Ostwald viscometer the Poiseuille equation, 

which is used, can be expressed as 

tA    where   is the coefficient of viscosity of the liquid,   is the liquid 

density,  t  time of flow of specific volume of the liquid and A  is the viscometer 

constant which depends on the geometry of the viscometer. Find A. 

3 

(b) In an electrolysis experiment, a current of 0.10 A flows through a solution of 

conductivity,  = 0.010 ohm
–1

 cm
–1

 and cross-sectional area 10 cm
2
. Find the electric 

field strength applied through the solution. 

3 

(c) At a certain temperature, the transport number of chloride ion in KCl solution is less 

than that in HCl solution having same concentration. Explain. 

2 

(d) A liquid is allowed to fall from a burette. Can Poiseuille’s equation be applied in this 

case? Explain.  

2 

(e) State the Walden’s rule. This rule is more accurate for large ions. — Justify.  2 

   

2.  (a) The time of efflux of H2O through an Ostwald viscometer is 1.52 min. For the same 

volume of an organic liquid of density 0.800 g/cc the time is 2.25 min. Find the 

viscosity of the liquid relative to that of water, and its absolute viscosity in millipoises. 

Experiment was performed at 25°C, at which water viscosity is 0.00089 Pa.s and 

density is 0.997 g/cc. 

3 

(b) Give the schematic conductometric titration curve for titration of aqueous solution of 

sodium acetate by hydrochloric acid conductometrically. Give explanation. 

3 

(c) Why should equivalent conductance of a weak electrolyte at a finite concentration be 

less than that at infinite dilution? 

2 

(d) The conductivity of pure water was estimated to be 0.0384×10
–6

 ohm
–1

 cm
–1

 at 18°C. 

If equivalent conductivity of hydrogen and hydroxyl ions at infinite dilution are 315.2 

and 173.8 ohm
–1

 cm
2 
g.eq

–1
 respectively at 18°C then find the ionic product of water at 

that temperature. 

2 
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(e) Liquids of high viscosity have high boiling points and higher heats of vapourisation. 

Explain.  

2 

   

 UNIT-II  

3.  (a) Show that for an open system chemical potential of i
th

 constituent, i , in a mixture 

can be expressed as 

ijnPSi

i
n

H

















,,

  where H enthalpy of the system.  

Can this i  be defined as partial molar enthalpy of the i
th
 constituent? Explain. 

3+1 

(b) Show that if the equation of state for a gas is  RTbVp  )( , at pressure p, where b 

is a constant, f  is the fugacity of the gas, the relation is given by )exp( RTbppf  . 

3 

(c) For a binary mixture of ideal gases, A and B, show by a schematic plot the variation of 

the Gibbs energy of mixing of the gases (Gmix), as a function of mole fraction of 

 A ( AX ). Using the expression of Gmix, justify the composition at the minimum of 

the plot. 

1+3 

(d) In a mixture of 1 part of N2 to 3 parts of H2, the mole per cent of  NH3 at equilibrium 

was found to be 1.20 at 500°C  at a total pressure of 10 atm. Calculate the value of the 

equilibrium constant PK  at that temperature. 

3 

(e) The value of the equilibrium constant of a given reaction depends on its stoichiometry. 

Explain. 

2 

   

4.  (a) Define chemical potential of a constituent ‘i’ in a homogeneous mixture. Is the 

chemical potential an extensive or intensive property? Give its SI unit. 

1+1+1 

(b) Draw the plot of PKln  versus 1/T of an endothermic reaction with 0 PC  for the 

reaction. Mention the importance of such a plot. 

2+1 

(c) For a given species, transport will occur from a region of high chemical potential to 

low chemical potential. Justify. 

2 

(d) In connection to chemical potential of an ideal gas, often we write        

PRT ln0    Explain the terms.  Is there any dimensional mismatch? Arrive at 

the dimensionally correct relation. 

1+1+2 

(e) The value of )(TKP  (based on standard of one bar) for the reaction described by 

NH3(g) ⇌ 
2
3 H2 (g) + 

2
1  N2 (g)  is 1.36×10

–3
 at 298.15 K. Determine the 

corresponding value )(TKC  (based upon a standard state of one mol L
–1

). 

1+3 

   

 UNIT-III  

5.  (a) Prove that the de Broglie wavelength, , of an electron accelerated through a potential 

of V volts is given by 

V

25.12
  Å  (Å= angstrom) 

3 
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(b) Stopping potential for photo electrons emitted from surface irradiated by light of   

 λ = 3000 Å is 1.91V. What is the new λ for which the potential is 0.9 V. 

3 

(c) A free particle of mass, m, is confined within a cubical box of side, a. The potential 

energy is zero inside the box and infinity elsewhere. If the energy of the particle at an 

excited level is three times to that at the ground level, then show that the excited level 

is three-fold degenerate. 

3 

(d) Calculate the zero-point energy of simple harmonic oscillator. Is your obtained result 

violating Uncertainty principle or not — Explain. 

1+2 

   

6.  (a) Assume that a particle is confined to a box of length a, and that the system wave 

function is 

 a
x

a
x


 sin

2
)(    

(i) Is this state an eigenfunction of the position operator? 

(ii) Calculate the average value of the position, x  that would be obtained for a large 

number of measurements. Interpret your result. 

1+3 

(b) Find out  xp  for a harmonic oscillator in its ground energy level, 

  2/4/1
0

2xa
e


  . Will the result remain the same for excited levels? 

3 

(c) Show that if Â  and B̂  are Hermitian then B̂Â  is also Hermitian only if Â  and B̂  

commute. 

3 

(d) In the Compton effect while photons are scattered from electrons initially at rest, the 

Compton shift is maximum when photons are backscattered ( =180). Justify.  

2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at in 

proper address). Students are strongly advised not to submit multiple copies of the same answer 

script.  

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 3rd Semester Examination, 2021-22 

CEMACOR06T-CHEMISTRY (CC6) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 UNIT-I  

1.  (a) Find out the limiting radius ratio for octahedral coordination in a close packed 

lattice. HgS has a radius ratio value of 0.68 but it crystallizes in the Zinc blend 

structure. Explain. 

2+2 

(b) Write down Kapustinskii equation for lattice energy and mention the importance 

of this equation. 

2 

(c) Draw the resonating structures of CNO
–
 and NCO

– 
ions showing the formal 

charge and comment on their relative stability. 

2+2 

(d) Explain the following: 

(i) The dipole moment of carbon monoxide molecule is smaller than 

expected. 

(ii) HgI2 is less soluble in water than HgCl2. 

(iii) Melting point of AgCl is 455°C while that of KCl is 776°C though the 

radii of  K
+
 and Ag

+
 ions are comparable. 

2×3 

   

2.  (a) Using VSEPR theory predict the shapes of XeOF4 and [ICl4]
–
. 3 

(b) Calculate the lattice energy of ThO2 using Born Lande equation. Madelung 

constant = 2.519, Born exponent for Th
4+

 is 14. Radii are: Th
4+ 

= 108 pm and  

O
2– 

= 126 pm. 

3 

(c) 
.
CH3 radical is planar where as 

.
CF3 radical is pyramidal — Explain with Bent’s 

rule. 

2 

(d) Differentiate between Schottky defect and Frenkel defect with example. 4 

(e) Cite two examples where the VSEPR theory fails to predict the shape of a 

molecule. 

2 

(f) Explain the solubility trends: 

MgSO4 > CaSO4 > BaSO4 

2 
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 UNIT-II  

3.  (a) Draw MO diagram for NO molecule. Compare the bond dissociation energies of 

NO
+
 and NO

–
 species and explain the difference. 

3+1
2
1  +1

2
1  

(b) Distinguish between intrinsic and extrinsic semiconductors with examples. 4 

(c) The sequence of boiling point of the following compounds is: 

NH3 >> PH3 < AsH3 < SbH3 — Explain. 

3 

(d) From the view point of MO theory, explain why BeH2 is a linear molecule. 3 

   

4.  (a) Construct the MO diagram for H2O. Calculate the bond order from it. 4+1 

(b) Addition of antimony with Germanium produces which type of semiconductor. 

Discuss. 

3 

(c) How can you correlate the colour of CdS with the Band Theory? 2 

(d) PH3 is more volatile than NH3. — Explain. 2 

(e) From MO theory explain why NO2
+
 is linear but NO2 is bent. 2 

(f) Explain why the O-O bond length varies as   222 OOO . 2 

   

 UNIT-III  

5.  (a) What is radioactive equilibrium? How does it differ from chemical equilibrium? 2+1 

(b) Write notes on (any one): 

(i) Radio carbon dating, (ii) Uses of isotopes in tracer technique. 

3 

(c) A small amount of radioactive material of half life period 20 days got 

inadvertently spread in a laboratory making the level of radiation 40 times the 

permissible safety level. After how many days the laboratory would be safe for 

use? 

2 

   

6.  (a) Complete the following artificial transmutations 

 24Cr
50

 (α,n)   

 4Be
9 
 + 1H

1 
+ 2He

4 

 
13Al

27 
(n,p)

 

3 

(b) Distinguish between nuclear fission and nuclear spallation reaction. 2 

(c) Half life of one radio-element is 231 minute. How long would it take for 9/10th 

fraction decay of the element? 

3 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script.  

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 3rd Semester Examination, 2021-22 

CEMACOR07T-CHEMISTRY (CC7) 

ORGANIC CHEMISTRY-III 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any four questions taking one from each unit 
 UNIT-I 
1.  (a) Explain showing the mechanism why methyl vinyl ketone readily epoxidizes in 

presence of alkaline hydrogen peroxide than in presence of a peroxy acid? 
2

(b) Predict the product and explain mechanistically 
 

 

2

(c) Starting from E-butene, discuss the method of preparation of meso-butane-2,3-diol 
and dl-butane-2,3-diol separately? Mention the reagents and stereochemistry of the 
reactions in each case.  

3

(d) Predict the product with mechanism indicating the major one in the following 
reaction: 

OH

      aq. Hg(OAc)2

NaBH4 / NaOH
?

3

  
2.  (a) Predict the product (with mechanism) of the following reactions 

Anisole
Li, NH3 (l), EtOH1.

2. H3O  

2+2

(b) Complete the reaction sequences and write down the proper structures of X, Y, A 
and B.  
 

Cl

tBuOK / nBuLi
Carbene X Y A + B

m-cpba dil. HCl / MeOH

4

i) B2D6

ii)HOO-
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(c) Treatment of Me3C-CH=CH2 and Me3C-CH(OH)CH3 with conc. HCl gives the 
same two isomeric alkyl chloride. Explain. 

2

  

 UNIT-II 

3.  (a) Both phenol and aniline give very poor yield in Friedel-Crafts reaction though OH 
and NH2 both are activating groups. 

2

(b) Predict the product(s) of the following reactions with explanation 

  

 

 

 

2

(c) Both o-bromoanisole and m-bromoanisole give same product when treated with 
Na / liq. NH3. Give reason for this observation. 

2

  

4.  (a) Carry out the following conversions: (any two) 
CO2H

O2N

i)

ii)
NO2

H2N

iii)
NO2

CH2CH3  

2+2

(b) Chlorobenzene on heating with aq. NH3 at 200 C in presence of catalyst results in 
formation of aniline. Whereas the same on reaction with NaNH2, NH3 (l) even at
 (– 33 C) gives the aniline. Explain mechanistically. 

2

  

 UNIT-III 

5.  (a) It is often necessary to adjust the reaction medium to the right pH in nucleophilic 
addition to C=O. Explain. 

2

(b) Acetylation with acetylchloride requires dry condition but benzoylation is carried 
out in aq. alkaline solution. Explain. 

2

(c) Draw the mechanism of Claisen condensation reaction taking the example of 
ethylacetate. Between Claisen condensation and aldol condensation which one 

3

NaOH, CO2

OH OH
KOH, CO2

;
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requires larger amount of base? Explain. 
(d) Arrange the following substrates according to their reactivity towards nucleophiles: 

Me-CO-NMe2, Me-CO-Cl, Me-CO-SMe, Me-CO-OMe. 
2

(e) Cyclopropanone gives stable hydrate but propanone does not — Why? 2

(f) Identify A, B, and C in the following reaction with mechanism 

 

3

(g) Mention two criteria for a good protecting group. Using protecting / deprotecting 
group technique outline the following conversion: 

HO

HO
OH

HO

HO O
 

2+2

  

6.  (a) Rate of reduction of a ketone by LiAlH4 decreases when crown ether (12-Crown-4) 
is added to the reaction mixture — Explain. 

2

(b) Identify X and Y in the following reaction sequence and offer mechanistic 
explanation in support of your answer: 

4

MeOH / KOH
HCO2

- + X (MF: C10H16O2)+
O

OHC

O

Y (MF: C10H10O)
 

(c) Optically active PhCOCH(Et)Me is racemised on base treatment but 
PhCOCH2CH(Et)Me does not — Explain. 

2

(d) Write down the products P and Q of the following reactions 

 

2

(e) Mention the reagent A and B of the following reaction 

 

2

(f) Predict the products in the following. 

 

2

– 

H2O 
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(g) A solution of Ph3CCO2H in cold conc. H2SO4 affords MeOCPh3 when poured in 

methanol — Explain. 
2

(h) Which of the following compound undergoes decarboxylation reaction more 
readily? Explain. 

O
 O

CO2 H

CO2H

A B
 

2

  

 
UNIT-IV 

7.  (a) How would you prepare ethane utilizing Corey house reagent? 2

(b) Outline the scheme for the following transformation using appropriate 
organometallic reagent 

 

2

(c) How could you prepare the acid R3C-CO2H from R3COH? 2

  
8.  (a) Give the products with proper explanations: 

??
MeMgBr / Et2O / CuIMeMgBr / Et2O

O

 

2

(b) Mention one synthetic application of TMSCN in organic synthesis. 2
(c) Outline the steps involved for the synthesis of  β-phenylethyl alcohol starting from 

phenyl magnesiumbromide. 
2

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script.  

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 4th Semester Examination, 2021 

CEMACOR08T-CHEMISTRY (CC8) 

PHYSICAL CHEMISTRY-III 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 Unit-I  

1.  (a) Using the concept of chemical potential, derive thermodynamically the relation 

between the elevation of boiling point of a solvent and molality of the solution. 

Clearly mention the assumptions and approximations used in the derivation. 

3+1 

(b) Liquid carbon dioxide cannot exist at normal atmospheric pressure, whatever be the 

temperature. — Justify. 

2 

(c) The heat of fusion of ice is 6.0 kJmol
-1

. Calculate the freezing point of water in a 

solution containing a non-volatile nonelectrolyte solute where the mole fraction of 

water is 0.8. 

3 

(d) State the degrees of freedom for an azeotrope in two component liquid-vapour 

equilibrium. Explain why an azeotropic mixture is not considered to be a compound. 

1+1 

(e) Consider the phase transition H2O(l) ⇌ H2O(v) and depict with a graphical 

representation, the variation of chemical potential of H2O against temperature at 

constant pressure in the vicinity of its boiling point. 

3 

   

2.  (a) Derive Duhem-Margules equation for binary solution stating clearly the assumptions. 3 

(b) Show that the expression of osmotic pressure of a dilute solution is similar to that of 

an ideal gas. State the assumptions and approximations involved. 

3+1 

(c) What do you understand by phase (P), component (C) and degrees of freedom (F) of 

a thermodynamic system? 

3 

(d) A mixture of 100 g water and 80 g of Phenol separates into two layers at 60°
 
C. One 

layer, L1, consists of 44.9% water by mass, the other layer L2, consists of 83.2% 

water by mass. Calculate the total number of moles in  L1  and  L2.  

[Given: molar mass of Phenol is 94.4 g mol
-1

] 

4 

   

 Unit-II  

3.  (a) What are the factors on which the Debye-Hückel constant (A) depends? 2 

(b) Discuss the principle of standardization of a given Mohr’s salt solution by standard         

potassium dichromate solution. Show the plot of Ecell (volt) vs. Noxidant, where Noxidant 

is the number of drops of oxidant. Also calculate 0

FeFe 23 E . 

3+2+1 
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(c) For AgI Ksp= 1×10
–16

 at 298 K. What will be the potential of  Ag(s)|Ag  electrode 

in a saturated solution of AgI? Also calculate the standard reduction potential of 
–I|AgI(s)|Ag(s)  electrode at 298 K. Given:  E

0
 of  Ag(s)|Ag = 0.80 V at 298 K. 

2+2 

(d) How does molar polarisation vary with temperature for polar molecules? 2 

   

4.  (a) Show schematically the plots of flog  versus √C (where C is the molar 

concentration) for the dilute aqueous solutions of two strong electrolytes AlCl3 and 

Na2SO4 in the same graph at 298 K and hence show that their slopes are in the ratio 

3:√2. 

3 

(b) Given that standard potentials of the Cu
2+∕Cu and Cu

+∕Cu couples are + 0.340 V and 

+ 0.552 V, respectively. Evaluate standard potential (E
0
) of (Cu

2+∕Cu
+
) system. 

3 

(c) Set up a reversible cell without transference for the process: 

 CuSO4 (a1) ⟶ CuSO4 (a2)  ;    (a2 < a1) 

What is liquid junction potential? How it can be eliminated? 

1+1+1 

(d) Explain how the pH of a solution can be determined by the use of a glass electrode. 3 

(e) If the dipole moment for Chlorobenzene is 1.57 D then find that for  

m-dichlorobenzene. 

2 

   

 Unit-III  

5.  (a) Evaluate the following commutators and comment on the results.  

(i) [Lx,  Lz]  (ii) [Lz,  L
2
]   

2+2 

(b) (i) Define an orbital.  

(ii) Find the number of radial nodes in the wave functions of the following orbitals: 

  2p  and  3s 

(iii) What is the physical significance of a node? 

1+2+1 

(c) Calculate the probability of finding a1s electron of hydrogen within a distance 2a0 

from the nucleus. What is the probability beyond 2a0? 

3+1 

   

6.  (a) What is Born-Oppenheimer approximation? 2 

(b) Suppose an atom has two electrons in two different orbitals. What will be the values 

for the total spin quantum number S and the multiplicity? 

2 

(c) Consider a trial function )( xax   for a particle in a one-dimensional box of 

length a. Show that this function satisfies the boundary conditions. Apply the 

variation method to get an upper bound to the ground state energy of the particle and 

compare the result with true value. 

4 

(d) Under what conditions the mixing between two atomic orbitals would result in a 

molecular orbital with better combination in LCAO-MO method? Explain 

qualitatively with suitable examples. 

4 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at in 

proper address). Students are strongly advised not to submit multiple copies of the same 

answer script. 

 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 4th Semester Supplementary Examination, 2021 

CEMACOR10T-CHEMISTRY (CC10) 
ORGANIC CHEMISTRY 

Time Allotted: 2 Hours Full Marks: 40 
The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 
All symbols are of usual significance. 

 Answer any four questions taking one from each unit 

 UNIT-I 

1.  (a) What is Mannich base? 2
(b) Convert aniline to benzene. 2
(c) State the action of NaNO2 / HCl on: 

(i) N-methylaniline  (ii) N, N-dimethylaniline 
1+1

  
2.  (a) How we can generate carbene from diazo methane? 2

(b) Write short notes on NEF Carbonyl synthesis. 2
(c) Convert:  Phenol                p-aminophenol 2

  

 UNIT-II 

3.  (a) “In the Arndt-Eistert synthesis two equivalent of diazomethane is used.” — Explain 
the statement showing mechanism of the reaction. 

2

(b) Predict the products in the following reactions and formulate plausible mechanism 
for their formation. 

 

2+2

(c) Explain the following rearrangement reaction in terms of thermodynamically and 
kinetically control product? 

 

2
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4.  (a) In the dienone-phenol rearrangement of compound A the phenyl group migrates but 
in the dienone-phenol rearrangement of compound B the –COOEt group migrates. 
Account for this observation. 

3

(b) Show that Hofmann, Curtius, and Lossen reactions proceed through a common 
intermediate. Give proper evidence in favour of your answer. 

3

(c) Predict the product in the following reaction with plausible mechanistic explanation. 2

  

 UNIT-III 

5.  (a) Differentiate between stereoselective and stereospecific reaction with example. 2
(b) What is meant by ‘illogical electrophile’ and ‘illogical nucleophile’? Give examples. 2
(c) Write down protection and deprotection method of Boc protected amine. 2
(d) Synthesize (A) from (B) using retrosynthetic  approach, 

NH2

HO

 (A)

O

(B)

2

(e) Predict the major and minor product. 
Me

H
O

H +

MgBr

2

  
6.  (a) Differentiate between diastereoselectivity and enantioselectivity with example. 2

(b) Define the terms disconnection and synthon. 2
(c) Write down protection and deprotection method of CBz protected amine. 2
(d) Synthesize (I) using retrosynthetic approach.                                                           

(I)

OH

2

(e) Write down the synthetic equivalents of any two of the following synthons. 

 

2
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 UNIT-IV 

7.  (a) How can you distinguish between anisole and p-cresol by UV spectroscopy? 2
(b) Calculate lmax values for the following compounds using Woodward Fieser rule.   

  

2+2

(c) Why carbonyl stretching frequency in acetone is lower than that in acetyl chloride? 2
(d) Write down different types of  stretching and bending vibrations. 2+2
(e) A compound C4H6O2 shows a very strong IR  band at 1720 cm–1 and only one singlet 

signal in its 1H NMR  spectrum. Analyze the compound. 
3

(f) Distinguish o-hydroxy benzaldehyde and p-hydroxy benzaldehyde by IR 
spectroscopy. 

1

  
8.  (a) A compound of molecular formula C6H12O shows a very strong IR band at 1705 cm–1

and two singlet signals at δ 2.1 and 1.2 in its 1H NMR spectrum. Analyze the 
compound. 

3

(b) Differentiate between o-dinitrobenzene and p-dinitrobenzene by 1H NMR spectra. 2
(c) How can you distinguish between cyclohexanone and cyclopentanone by IR

spectroscopy? 
2

(d) The position of UV absorption maxima of aniline in aqueous solution are different 
from those  of benzene but are almost identical with those of benzene in a solution 
of pH = 1. 

2

(e) Between cis-stilbene and trans-stilbene, which one will absorb at longer wavelength 
and why? 

2

(f) How do you monitor the completion of the below reaction by IR spectroscopy?       

  

O

 

2

(g) Draw 1H NMR signals of CH3CH2OH showing  the relative chemical shifts, 
integration and spin-spin coupling pattern. 

3

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 
exam. University / College authorities will not be held responsible for wrong submission (at in 
proper address). Students are strongly advised not to submit multiple copies of the same 
answer script. 

 ——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 4th Semester Examination, 2021 

CEMACOR10T-CHEMISTRY (CC10) 

ORGANIC CHEMISTRY-IV 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any four questions taking one from each unit  

 Unit-I  

1.  (a) Why ammonolysis on the corresponding alkyl bromides (RBr) cannot be used for 

the preparation of 
t
BuNH2 and Me3CCH2NH2? How would you prepare these 

amines from carboxylic acids (RCO2H)? 

3 

(b) Give the product with plausible mechanism: 

 ?EtCONMe
KOH

NO
|

2    

3 

   

2.  (a) Explain why benzene diazonium chloride couples with phenol in alkaline medium 
but not with anisole under the same reaction conditions. 

2 

(b) Give the product(s) of the following reaction with plausible mechanism: 

 
O

CH2N2 ?
 

2 

(c) Identify A and B in the following: 

 
Ph2NH

Li
A

PhI

CuI
B

 

2 

   

 Unit-II  

3.  (a) In the Arndt-Eistert synthesis two equivalent of diazomethane is recommended.  
— Explain. 

2 

(b) Identify the product(s) in the following with plausible mechanism. 

 

 
 

(i) (ii) 

 

 

2+2 

?
H2SO4

O

Et OH

Me
Aq MeOH

?
N N

N
dil HCl

H
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(c) Derive the product(s) of Baeyer-Villiger rearrangement on the following 

enantiomerically pure ketone. Suggest mechanism and comment on the 

stereochemistry of the product(s). 

  

2 

   

4.  (a) Carry out the following conversion and suggest plausible mechanism (any two). 

(i) Acetophenone to 2-phenylpropanal 

(ii) Phenol to catechol 

(iii) p-Hydroxyacetophenone to paracetamol. 

2+2 

(b) The isomeric pinacols Ph2C(OH)C(OH)Me2 and PhMeC(OH)C(OH)PhMe undergo 

acid-catalyzed rearrangement to afford a common product. — Explain. 

2 

(c) Identify C and D with proper mechanistic explanation. 

 

 

 

 

2 

   

 Unit-III  

5.  (a) Draw the scheme for retro-synthetic analysis of the following hydrocarbon using 
FGA strategy. Also, depict the synthetic pathway of it.  

 Ph

Me

Me

 

3 

(b) Predict the major product of the following reaction with reason. 

 

 

 

3 

(c) Explain with suitable examples: Synthon and illogical electrophile. 2+2 

   

6.  (a) Draw the structure of the major products (M and N) in the following reactions. 

Establish the stereoisomeric relationship between M and N and rationalize the 

results. 

 

4 

(b) What do you mean by high dilution technique for the synthesis of large ring 

compounds? — Explain. 

2 

(c) What do you mean by chemo-selective reaction? Give an example. 2 

H2O2
C

H
D+ Acetone

?(R)-EtCOCH(Me) But i) LiAlH4 / THF

ii) H3O
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(d) Write the products with proper stereochemistry. Justify your answer. 

 

 

 +  MeLi                  A + B 

 

2 

   

 Unit-IV  

7.  (a) Distinguish the following pair of compounds on the basis of their IR spectra: 
(any two) 

(i) Acetone and hexamethyl acetone 

(ii) Salicylic acid and p-hydroxy benzoic acid 

(iii) Phenyl acetate and methyl benzoate. 

2+2 

(b) The UV spectrum of mesityl oxide shows absorption bands at 321 and 230 nm in 

hexane. Assign them in terms of electronic transition. Depict the changes of this 

spectrum if the experiment is carried out in 95% ethanol solvent. Justify your 
answer. 

3 

(c) An organic compound of molecular formula C6H12O shows a peak at 1715 cm
–1

 in 

its IR spectrum. The 
1
H NMR spectrum of the compound displays two singlets at  

 0.9 and 2.2 in the ratio of 3:1. Deduce the structure of the compound and explain 
the spectral data. 

3 

(d) ―Two protons are chemically equivalent but magnetically non-equivalent‖. Justify 

the statement with an example. 

2 

(e) Predict the number(s) of 
1
H-NMR peak of chlorocyclopropane and justify. 2 

(f) Esters of o-chlorobenzoic acid show two C=O stretching frequencies. — Explain. 2 

   

8.  (a) Distinguish the following pairs by UV spectroscopy  (any two): 

(i) p-cresol and anisole 

(ii) mesity oxide and CH2 = C(Me)CH2COMe 

(iii) aniline and cyclohexylamine. 

3 

(b) Predict the organic compound of molecular formula C9H10O2 from the following 

spectral data.  

IR: 1740 cm
–1

 ;  
1
H NMR:  δ 1.96 (3H, s),  5.00 (2H, s)  and  7.20 (5H, m). 

3 

(c) The stretching absorption maxima for C–H and C–D are approximately 2900 cm
–1

 

and 2200 cm
–1

 respectively. Explain why. 

2 

(d) Draw the splitting pattern for Hb in the 
1
H-NMR spectrum of the fragment given 

below, where 

(i)  Jba = 12 Hz   and   Jbc = 6 Hz   (ii)   Jba = 12 Hz    and   Jbc = 12 Hz. 

  

2 

(e) Define the terms (i) up-field  (ii) downfield shifts as used in NMR spectroscopy. 2 

H 

Me CHO 

NCH2Ph 

Hb 

Ha Hc 
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(f) The UV absorption maxima of aniline in aqueous solution are different from those 

of benzene, but the positions of UV absorption maxima of aniline in acidic solution 

(pH ≃ 1) are almost identical with benzene. — Explain. 

2 

(g) Arrange the following compounds according to their increasing order of ‗C=O‘ 

stretching frequency and give reason. 

 

2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at 

in proper address). Students are strongly advised not to submit multiple copies of the same 
answer script. 

 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 5th Semester Examination, 2021-22  

CEMACOR11T-CHEMISTRY (CC11) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 UNIT-I 

 Answer any two questions from the following 12×2 = 24

1.  (a) Explain the nature of Jahn-Teller distortion expected for an octahedral  complex of 
Cu(II) ion. 

3

(b) [NiCl4]2– is paramagnetic, whereas [PtCl4]2–  is diamagnetic, although both Ni(II) 
and Pt(II) are d8 ions. — Explain. 

3

(c) With the help of approximate Orgel diagram explain the electronic spectrum of 
[V(H2O)6]3+. 

3

(d) Crystal field splitting of the d-orbital is more pronounced in the octahedral field 
than that in the tetrahedral field. — Explain. 

3

  
2.  (a) Between the two redox couple, [Co(OH2)6]3+/[Co(OH2)6]2+ and 

[Co(NH3)6]3+/[Co(NH3)6]2+  which one is more oxidizing and why? 
3

(b) K2Ca[Cu(NO2)6] and K2Ba[Cu(NO2)6] exhibit static Jahn-Teller distortion while
Tl2Pb[Cu(NO2)6] shows dynamic Jahn-Teller distortion. — Explain. 

3

(c) Ni(II) is smaller in size in the square planar environment as compared to that in 
tetrahedral environment, but reverse is the case with Ag(I). — Explain. 

3

(d) Mn2+ (aq) is pale in colour whereas aqueous solution of –
4MnO  is intense in colour. 

— Explain. 
3

  
3.  (a) Account for the following order of lattice enthalpies of the octahedral fluorides of 

3d (M2+) ions:  
 Mn2+ < Fe2+ < Co2+ < Ni2+ < Cu2+ > Zn2+ 

3

 (b) Explain why Ni(CO)4 is tetrahedral while [Ni(CN)4]2– is square planar. 2
(c) Electronic spectrum of [CoF6]3– shows two maxima in the visible region.

― Explain. 
3

(d) Co2+ (d7, high spin) has a magnetic moment in the range 4.8-5.2 BM in octahedral 
field, while in tetrahedral environment the value is in the range 4.0-4.4 BM. The 
reverse type of observation is true for Ni2+ ion. — Explain. 

2+2
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4.  (a) Use Jahn-Teller theorem to decide if [Cr(H2O)6]3+ will have an un-distorted 

octahedral structure. 
3

 (b) State the selection rules for electronic transition in the spectra of metal complexes. 2
(c) Fe3O4 has an inverse spinel structure whereas Mn3O4 has a normal spinel structure. 

— Explain the observation from CFT. 
3

(d) Find out the ground state term for V3+ ion. 2
(e) Calculate the spin-only magnetic moment in Bohr Magneton for K3[CuF6]. 2

  

 UNIT-II 

 Answer any one question from the following 16×1 = 16

5.  (a) What is the common oxidation state of lanthanide elements? Why is it so?  1+2
(b) Give the general electronic configuration of lanthanides and explain the trends in

ionic radii of M3+ ion of this class. 
1+2

(c) 4s orbitals are filled before the 3d orbitals but during ionization 4s electrons are 
removed before 3d electrons. — Comment. 

2

(d) Discuss how the stability of the oxidation states changes from 3d to 4d to 5d 
transition metals. 

3

(e) Lanthanides have more or less identical chemical properties while d-block elements 
differ widely in this respect. — Explain. 

3

(f) The electronic absorption spectra of tri-positive lanthanide ions give rise to multiple 
sharp peaks. ― Explain. 

2

  
6.  (a) What are the common oxidation states of Cu, Ag  and Au ?  — Explain. 3

(b) Why do actinides show larger number of oxidation states compared to lanthanides? 3
(c) Which one of the following are diamagnetic  and  which are paramagnetic? 

 Yb2+,  Ce4+  and  Sm3+ 
3

(d) Cu2+ ions are coloured and paramagnetic whereas Zn2+ ions are colourless and 
diamagnetic. — Explain. 

3

(e) Compare the properties of lanthanides and actinides with respect to the following 
properties: 
(i)  colour  and  (ii) absorption spectra. 

4

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 
––––×–––– 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 5th Semester supplementary Examination, 2021  

CEMACOR12T-CHEMISTRY (CC12) 

ORGANIC CHEMISTRY-V 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 
All symbols are of usual significance. 

 Answer any four questions taking one from each unit  

 UNIT-I  

1.  (a) Describe Fischer indole synthesis of 2-methylindole. Write plausible mechanism. 

How would you demonstrate which nitrogen is lost during cyclisation? 

2+1 

(b) How could you synthesize anthracene starting from naphthalene using Diels 

Alder reaction as one of the key steps? 

2 

(c) Arrange furan, pyrrole and thiophene in order of increasing aromaticity. 2 

(d) Predict the products in the following reaction with plausible mechanism. 

   

3 

   

2.  (a) Identify A and B and explain all the steps. 

 

3 

(b) Unlike pyrrole indole undergoes electrophilic substitution at C-3. Explain. 2 

(c) How can you convert toluene into 1,4,6-trimethyl naphthalene? 3 

(d) Compare the basicity of pyrrole and pyridine. 2 
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 UNIT-II  

3.  (a) Acetolysis of both cis- and trans-tosylate shown below give the same diacetate. 

Explain. 

 

3 

 (b) The cis-1,2-dimethylcyclohexane is less stable than its trans isomer, but cis-1,3-

dimethylcyclohexane is more stable than its trans isomer. Draw the most stable 

conformations of both and explain. 

3 

   

4.  (a) Compare the rate of hydrolysis of cis and trans isomer of ethyl 4-t-

butylcyclohexane carboxylate. 

3 

 (b) Write down the preferred conformation of cis-4-hydroxyl cyclohexane 

carboxylic acid. What happens when it is heated? 

2+1 

   

 UNIT-III  

5.  (a) Write down the characteristics of pericyclic reaction. 2 

(b) Write down the product of the following reaction. 

Me

Me

?

 

2 

(c) Dimerisation of cyclopentadiene in thermal condition gives preponderantly the 

endo cycloadduct under kinetically controlled conditions. — Explain. 

2 

   

6.  (a) Define stereoselectivity of 4 pi system under photochemical and thermal 

condition. 

2 

(b) Write down the product of the following reaction. 

 Me

Me
CO2Et

CO2Et

+ ?

 

2 

(c) What happens when compound A is subjected to heating? 

 

O

CH3

H2
C

C
H

H
C

CH3

heating

?

(A)  

2 
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 UNIT-IV  

7.  (a) Write down pyranose structure of D – Glucose. 1 

(b) How can you selectively methylate C3-OH of D-glucose? 2 

(c) E, F and G are the three aldohexoses. E and F yield D-sorbitol when they are 

catalytically hydrogenated. E and F yield different osazones when treated with 

excess phenyl hydrazine. F and G give the same osazone but different alditols. 

Give structures of E, F and G assuming that F and G are D-aldohexoses. 

3 

(d) What happens when  D- glucose is subjected to HNO3 oxidation? 2 

   

8.  (a) What are epimers? 1 

(b) Describe mutarotation of glucose. 2 

(c) An aldpentose [P] can be oxidized with dil HNO3 to an optically active aldaric 

acid. Kiliani- Fisher synthesis starting with [P] gives two new aldoses [Q] and 

[R]. Aldose [Q] can be oxidized to an optically inactive aldaric acid, but aldose 

[R] is oxidized to an optically active aldaric acid. Assuming the D-configuration, 

give the structures of [P], [Q] and [R] and also justify the assignments. 

3 

(d) State with mechanism what happens when D-fructose is heated with Tollen’s 

reagent. 

2 

   

 UNIT-V  

9.  (a) Write down the steps for the synthesis of a tripeptide Gly-Ala-Phe in the solid 

phase with the help of Merrifield  resin. 

3 

(b) Describe Sanger degradation method for N-terminal amino acid determination of 

peptide. 

3 

(c) Between A-T and G-C, hydrogen bonding in which pair is stronger? Why? 2 

(d) RNA undergoes alkaline hydrolysis at a faster rate than DNA. Explain. 2 

   

10.(a) Describe synthesis of tripeptide Leu-Val -Pro  using chemical method. 3 

(b) Outline the Gabriel synthesis of glycine. 3 

(c) Briefly explain the factors responsible for the stabilisation of a DNA duplex. 2 

(d) Differentiate between nucleosides and nucleotides. 2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at in 

proper address). Students are strongly advised not to submit multiple copies of the same answer 

script. 

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 5th Semester Examination, 2021-22 

CEMACOR12T-CHEMISTRY (CC12) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any five questions taking one from each unit  

 UNIT-I  

1.  (a) Outline Bogert-Cook Synthesis of Phenanthrene. How can you minimize the 

formation of the undesired spirocyclic product in this reaction? 

2+1 

(b) (i) How can you accomplish the following transformation?  

 

 

 

 

(ii) Carry out the following transformation with plausible mechanism. 

NH2
OH

 

2+2 

(c) (i) Compare the basicity of 2-methyl indole and 3-methyl indole.  

(ii) State, with mechanism, how can you convert benzaldehyde into  

1-methylisoquinoline. 

1
2
1 +1

2
1  

   

2.  (a) What happens when 2-naphthol is treated with ferric chloride? 1 

(b) Predict the product(s) in the following reactions and suggest mechanism in each 

case. 

 

2
2
1 +2

2
1  

(c) Furan reacts differently with nitronium fluoroborate and acetyl nitrate (in 

pyridine) to give 2-nitrofuran. — Explain. 

2 

(d) How 2-bromonapthalene is prepared from naphthalene? 2 



CBCS/B.Sc./Hons./5th Sem./CEMACOR12T/2021-22 

5059 2 

   

 UNIT-II  

3.  (a) Predict the product(s) and give mechanism for the following reaction. 

Me2N OTs
(i) Et3N/EtOH/

(ii) H /H2O
 

1
2
1  

 (b) What happens when cis-1,3-cyclohexane dicarboxylic acid is heated? Comment 

on the chirality of the product. 

2 

(c) Explain the fact that trans-4-tert-butylcyclohexyl tosylate undergoes bimolecular 

reaction with the base bromide and thiophenolate, although not with the much 

stronger base ethoxide. 

2
2
1  

   

4.  (a) Provide a mechanistic rationalisation to explain the stereochemical aspects of the 

following reaction. 

 

3 

 (b) Write the product with proper stereochemistry for the following reaction and 

explain: 

NH2

H
NaNO2/HCl

 

1
2
1  

(c) Predict the product of the following reaction with suitable mechanism: 

OTs

OAc

NaOAc

 

1
2
1  

   

 UNIT-III  

5.  (a) In the thermal ring opening of trans-3,4-dimethylcyclobutene, two products can 

be formed by conrotatory mode, but only one is actually formed. Identify the 

possible products. Which one is observed and why? 

2 

(b) Propose a mechanism for the following reaction clearly indicating the pericyclic 

steps involved therein. 

 

2 
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(c) Predict the product with stereochemistry in the following reaction and indicate 

the reaction pathways: 

Me

Me H

H + O

O

O



 

2 

   

6.  (a) How can you synthesise the following compounds as directed? 

  

2 

(b) Predict the product of the following reaction with explanation: 

O

OEt

H3C CH3

H



 

2 

(c) Thermal 1,3-sigmatropic shift of hydrogen is symmetry forbidden but thermal 

1,3-sigmatropic shift of an alkyl group may be symmetry allowed. Explain in 

terms of FMO theory. 

2 

   

 UNIT-IV  

7.  (a) β-D-Glucopyranose  is oxidized at 250 times faster rate than α-D-Glucopyranose 

using  Br2/H2O. — Explain. 

2 

(b) How can you convert D-glucose into: 

(i) meso tartaric acid  and  (ii) D-glucuronic acid? 

2 

(c) D-Glucose and another aldohexose (A) give the same product when treated with 

sodium amalgam. Find out the structure of (A). To which family between D and 

L, does (A) belong? 

2 

(d) How would you distinguish chemically between ribose and 2-deoxyribose? 2 
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8.  (a) How many moles of HIO4 will be required for the oxidation of one mole of the 

following compound? Write down the products. 

CH(OCH3)

(CHOH)3

CH

CH2OH

O

 

2 

(b) Why osazone formation doesn’t proceed beyond C-2 of an aldohexose? 2 

(c) Clearly represent the most stable conformation of the β-pyranose form of the 
following sugars and justify. 

(i)  β-D-allopyranose   (ii)  β-L-glucopyranose 

2 

(d) Diisopropylidene derivative of D-glucose can be O-methylated at C-3, but that of  

D-galactose cannot give the same result. — Explain. 

2 

   

 UNIT-V  

9.  (a) Specific rotation of an amino acid is pH-dependent. — Justify. 2 

(b) Name one amino acid that produces yellow colour with ninhydrin. Write down 

the pertinent reaction. 

1+2 

(c) A tripeptide X on hydrolysis gives two amino acids, Glu (2 equivalent) and  

Ala (1 equivalent). X does not react with 2,4-dinitrofluorobenzene. Ala is 

released first when X is incubated with carboxypeptidase. Deduce the structure 

for X. 

3 

(d) Define the isoelectric point of an amino acid. How can lysine (pI 9.6) be 

separated from glycine (pI 5.97) by electrophoresis? 

2 

   

10.(a) Explain the role of cellular water in the stabilisation of a DNA duplex. Show the 

G-C base pairing in DNA. 

1+2 

(b) In deionised water, isoelectric and isoionic points of an amino acid are identical. 

— Why? 

1 

(c) Trace the route of synthesis of Ph-CH(NH2)-CO2H from phthalimide. 2 

(d) Predict the product with mechanism when leucine is heated with acetic 

anhydride in presence of pyridine. 

2 

(e) How can you synthesise L-tryptophan using azlactone method? 2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script. 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 6th Semester Examination, 2021 

CEMACOR13T-CHEMISTRY (CC13) 

INORGANIC CHEMISTRY-V 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 Unit-I  

1.  (a) What are trace elements? Write the analytical techniques that are used to determine 

these. How chelation therapy may be applied to remove Pd-toxicity from body? 

1+2+2 

(b) Show the mechanism of the catalytic hydration of CO2 by carbonic anhydrase. 3 

(c) Draw the structure of 4Fe-4S ferredoxin and describe its e-transport. 3 

(d) Explain the metal ion transport across bio-membranes with reference to the function 

of Na
+
/K

+
 pump (mention the inside/outside concentration of Na

+
 and K

+
 in a 

typical cell and its necessity). 

3 

(e) State the name and structural form of two gold drugs. 2 

   

2.  (a) What are the effects of As-toxicity in human body? Discuss a method of its removal 

by chelation therapy. 

3 

(b) Give the active site structure of O2-transport Heme protein Hemoglobin. What is 

Bohr effect? Explain.  

3+2 

(c) What is the function of cytochrome-C? 1 

(d) Write and explain the light and dark phase reactions related to photosynthesis. 4 

(e) Discuss the biological role of Ca
2+ 

and Mg
2+

.  3 

   

 Unit-II  

3.  (a) Using 18-electron rule, find the value of ‘n’ in (
5
 – Cp)Co(CO)n. 2 

(b) Explain why the reactivity of bent and linear nitrosyls is different. 2 

(c) What happens when propylene is treated with Co2(CO)8 and H2? Give mechanism.  3 

(d) Why ferrocene cannot undergo nitration reaction similar to that of benzene? How is 

nitro ferrocene prepared? 

3 

(e) Applying 18-electron rule deduce the structure of Fe3(CO)12. Show the different 

modes of bonding of CO in this structure. How would you distinguish them 

experimentally? 

4 
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(f) What is Fischer-Tropsch process? 2 

   

4.  (a) How will you prepare Zeise’s salt from K2PtCl6? Discuss the structure and bonding 

in Zeise’s salt. 

2+3 

(b) What products do you expect if H2C=CH2 and CH3-HC=CH2 are separately treated 

with Ziegler-Natta Catalysis? 

2 

(c) Write the advantages of using Rh-catalyst in place of Co-catalyst in 

hydroformylation reaction.   

2 

(d) The OC  of isoelectronic hexacarbonyls is given below. Explain their trends. 

( OC =2143 cm
–1

 in free CO). 

[Ti(CO)6]
2–

 ( OC =1748 cm
–1

), [V(CO)6]
–
 ( OC =1860 cm

–1
). 

[Cr(CO)6] ( OC =2000 cm
–1

), [Fe(CO)6]
2+

 ( OC =2200 cm
–1

). 

3 

(e) Between Rh(PEt3)3Cl and Rh(PPh3)3Cl which one is suitable for Wilkinson’s type 

catalyst for hydrogenation of olefins? Explain. 

2 

(f) Acetylation of ferrocene produces only one major product. Explain why. 2 

   

 Unit-III  

5.  (a) What is trans effect? How can you synthesize any two isomers of  

[Pt(Br)(Cl)(NH3)(Py)] from PtCl4
2–

? 

2+3 

(b) What is a labile complex? For what value of ‘n’ of d
n
 configuration do we obtain 

labile complexes and why? 

3 

   

6.  (a) How would you proceed to prepare cis- and trans-[Pt(NH3)(NO2)Cl2]
–
 from 

[PtCl4]
2–

 in two step — using NH3 and 

2NO ? 

2+2 

(b) In the series Ni(II), Pd(II) and Pt(II), only Pt(II) shows significant trans effect. 

Justify. 

2 

(c) What do you mean by Thermodynamic and Kinetic stability? Explain. 2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at 

in proper address). Students are strongly advised not to submit multiple copies of the same 

answer script. 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 6th Semester Examination, 2021  

CEMACOR14T-CHEMISTRY (CC14) 

PHYSICAL CHEMISTRY-IV 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 
All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 UNIT-I  

1.  (a) Draw schematically the Potential energy diagram of an anharmonic oscillator 

indicating hot band transition and dissociation energy. For HF molecule with 

anharmonicity constant 0.0218 and equilibrium oscillation frequency of 2990 cm
–1

, 

find the vibrational quantum number at the dissociation level. 

4 

(b) The rotational Raman spectra of 
35

Cl2 has a spacing of 2.94 cm
–1

 between the 1
st
 

Stokes and Anti-Stokes line. What will be the bond length of the molecule? How will 

the spacing change on replacing Cl by its heavier isotope? 

3 

(c) State the difference between NMR and ESR spectroscopy in terms of (i) population 
ratio of the two levels (ii) line frequency. 

3 

(d) The most intense line of a rotational transition of HCl is the 10 to 11 transition at 

25ºC. Will the position of this line change on (i) replacing H by D (ii) increasing the 

temperature. 

4 

   

2.  (a) The first vibrational transition of 
1
H

35
Cl is 2886 cm

–1
. Calculate the wave number for 

the same transition in CO taking the force constant to be 20% higher than that for 

HCl. Also calculate the ratio of the zero-point energy for HCl to that of CO. 

2+2 

(b) The difference in population between the   and   spin states of an electron in ESR 

spectroscopy is very low. But the system does not saturate. Explain why? 

2 

(c) Predict the intensity distribution in the hyperfine splitting lines of the ESR spectrum 

of the radical CD3 (I = 1 for D). 

3 

(d) Will the frequency of rotation of the molecules 
1
H

35
Cl and 

2
H

35
Cl differ in the         

(i) ground state (ii) 1st excited state? 

3 

(e) How does the infrared spectrum of a molecule differ in case of a harmonic and an 

anharmonic oscillator model? 

2 
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 UNIT-II  

3.  (a) How will the molar absorbance of a sample at a particular wavelength change if the 

solution is half diluted and the path length is doubled? Will its value change with the 

change in wavelength of the incident light? 

3 

 (b) Draw the 1/  vs [M] plot for the reaction CBA   having the following 

mechanism and indicate the value of slope, and intercept. 

(i)  AA hv  

(ii) AMMA 1 
k

 

(iii) CBA 2 
k

 

3 

(c) Name the processes involved in singlet to singlet and singlet to triplet transition. 

Which of these processes will be enhanced in presence of iodine atom in the system? 

3 

(d) In a photochemical reaction A ⟶ 2B + C, the quantum yield with 500 nm light is 
2101.2  . If 2.28 moles of B is formed upon exposure to light, how many photons 

were absorbed by A? 

3 

   

4.  (a) For a particular cell, E at 20ºC, 25ºC and 30ºC are 0.0663V, 0.06839V and 0.07045V 

respectively. Calculate S,G   and H  for the reaction at 25ºC. 

5 

 (b) The absorption spectra of O2 shows a vibration structure with continuum at        

56876 cm
–1

. The upper electronic state dissociates into one ground state and one 

excited state atom (Excitation energy of atom is 15875 cm
–1

). Estimate the ground 

state dissociation energy of oxygen in KJ/mole. Explain your answer with proper 

diagram. 

2+2 

(c) Name the phenomenon where an electronic spectra gives a continuum in-between 

two regions of line spectra. 

1 

(d) The photochemical reaction 2222 ClSOClSO  , 1 . Will the rate of this 

reaction be temperature dependent? Explain your answer. 

2 

   

 UNIT-III  

5.  (a) Define surface excess. Derive Laplace’s equation of excess pressure inside a 

spherical bubble, suspended in air. 

1+3 

(b) Justify/criticize: When work of adhesion is greater than half of the work of cohesion, 

wetting occurs. 

3 

(c) Using Stern model of electric double layer, describe zeta potential of a colloidal 

system. How is zeta potential and coagulation affected by adsorption of oppositely 

charged ions on the colloidal surface. 

4 

(d) A quartz particle of diameter 14101  cm in aqueous suspension at 25ºC 

( 8903.0w CP) migrate with a velocity of 3103  cm/sec under an applied potential 

gradient of 10 V/cm. Calculate the zeta potential. (Given, the dielectric constant of 

water is 78.30) 

3 
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6.  (a) Show that for a heterogeneously catalysed unimolecular gas phase reaction, the plot 

of 1/rate vs 1/P, yields a straight line where P is the pressure of the gaseous reactant. 

Find the value of slope and intercept of the plot. 

4 

(b) Using thermodynamics show that physisorption is preferred at low temperature. 2 

(c) A small hollow sphere with a small hole is immersed in water at a depth of 40 cm 

before any water penetrates into it. Find the radius of the hole if 73 dyne/cm. 

2 

(d) State the differences between lyophilic and lyophobic sols in terms of (i) viscosity of 

the dispersion medium (ii) nature of stabilization (iii) coagulation. 

3 

(e) From the BET plot of adsorption of N2 gas on 1 g of activated charcoal, the intercept 

and the slope are found to be 21073.1  cc
–1

 and 4105.1  cc
–1

 respectively at NTP. 

Find volume of the adsorbed monolayer (vm). If area of a single N2 molecule is  

0.525 nm
2
, calculate the area of activated charcoal involved in adsorption. 

3 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of exam. 
University / College authorities will not be held responsible for wrong submission (at in proper 

address). Students are strongly advised not to submit multiple copies of the same answer script. 

 

 

––––×––— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 5th Semester Examination, 2021-22 

CEMADSE02T-CHEMISTRY (DSE1/2) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each GROUP  

 GROUP-A 

(Units 1 and 2) 

 

1.  (a) What are determinate errors? Name the different types of determinate errors. 2 

(b) The amounts of the component A present in the compound AB are given in 

percent.  

 Results of A in %: 48.32, 48.36, 48.23, 48.11 and 48.38.  

Calculate the mean and relative mean deviation. 

2 

(c) Define molar absorptivity. Mention its unit. 2 

(d) What are the basic structural units of a spectrometer? 2 

(e) What special technique is used to determine mercury in water sample below the 
level of μg/L by AAS? Discuss. 

2 

(f) Discuss the basic principle of Job’s method of continuous variation. 2 

(g) Name two IR sources and mention their composition. 2 

(h) What are spectral interferences in AAS? Mention few ways to minimize them. 2 

   

2.  (a) During standardization of KMnO4 solution by standard oxalic acid, the volume 

(mL) of KMnO4 required for four titrations were 20.5, 20.8, 20.7 and 20.4. From 

those data calculate average deviation, relative error (%) and error in ppm of that 
analysis. 

3 

(b) Why ionization suppressor is used in estimation of metal ion by atomic emission 

spectroscopy? 

2 

(c) State one advantage and one disadvantage of atomic absorption spectroscopy 
over atomic emission spectroscopy. 

2 

(d) Discuss the characteristics of normal error curve. 2 

(e) For which purpose graphite furnace atomic absorption spectroscopy is used? 

What do you mean by atomic absorption analysis by cold vapour technique? 

3 

(f) Give one example of isotopic substitution for structure elucidation of compound 

in analytical chemistry. 

2 

(g) The absorption of ultraviolet and visible radiation can be conveniently studied 
together, but infrared absorption studies are made separately. Explain.  

2 
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 GROUP-B 

(Units 3 and 4) 

 

3.  (a) What basic information can be obtained from the measured weight loss in a 
TGA curve? 

2 

(b) Show graphically (qualitatively) the different steps in thermogravimetric 

separation of CaCO3 and MgCO3. 

2 

(c) State two limitations of TGA. 2 

(d) Show how the boundary potential is a measure of the pH of the external solution 
in a pH meter. 

2 

(e) How can you determine the pKa value of acetic acid by using a conductivity 

meter? 

2 

(f) What is cell constant? How it is determined? 2 

   

4.  (a) What are the main factors that affect the thermogram of a compound?  3 

(b) What is derivative thermogravimetry? 2 

(c) Why is it necessary for the glass in the membrane of a pH-sensitive electrode to 

be appreciably hygroscopic? 

2 

(d) Identify the different kinds of potentiometric titrations. 2 

(e) What will be the nature of the conductometric titration curve of oxalic acid by 

NaOH? How will you determine the equivalence points? 

3 

   

 GROUP-C 

(Unit 5) 

 

5.  (a) What do you mean by ion exchange capacity of a cation exchange resin? Explain 

the factors on which one cation is preferentially adsorbed over another by a 
cation exchange resin. 

2+2 

(b) Why thin layer chromatography is superior to paper chromatography? What do 

you mean by the term ―Chromatogram‖? 

2+2 

(c) Mention two detectors which are often used in gas chromatography. Why 

retention time is the basis for gas chromatographic analysis? 

2+2 

   

6.  (a) What is the basic principle of solvent extraction? 3 

(b) How does chelation help in metal ion extraction? Give example of two chelating 

agents. 

3 

(c) Gel permeation chromatography is a type of size-exclusion chromatography. 
Justify or criticize the statement. 

2 

(d) What is cation exchange resin? Give one example. 2 

(e) What are the mobile and stationary phases in gas-liquid chromatography? 2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 
to their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script. 

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 6th Semester Examination, 2021 

CEMADSE04T-CHEMISTRY (DSE3/4) 

GREEN CHEMISTRY 

Time Allotted: 2 Hours  Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable. 

 All symbols are of usual significance. 

 Answer any three questions taking one from each Group  

 GROUP-A 

(Unit 1 & 2) 
 

1.  (a) What is the working definition of Green Chemistry? Write two suitable alternative 

names of Green chemistry. 

2+2 

(b) How does atom economy of a reaction differ from its yield? Which of the following 

methods for the preparation of isobutene has greater atom economy? Calculate and 

explain your choice. 

 

2+4 

(c) What is ionic liquid (IL)? Mention one method of preparation of ionic liquid. Why is 

it regarded as a green solvent? 

2+2+2 

(d) What is supercritical fluid? Why is carbon dioxide commonly used as a supercritical 

fluid? State one of the main drawbacks of  sc  CO2. 

1+2+1 

(e) What is biocatalyst? Give one example.  2 

   

2.  (a) What is Renewable feedstock or Resources? Explain with suitable example(s). 3 

(b) Microwave energy is too weak to break a chemical bond, still microwave-assisted 

reactions occur faster than conventional reactions. Explain why. 

3 

(c) Write short notes on the following: 3×3 

 (i) PEG (Polyethylene glycol)  

(ii) Ultrasonic energy  

(iii) Mechanochemical reaction. 

 

(d) What is carbaryl? Mention its use. Outline one green and one non green method for 

the preparation of carbaryl. 

1+1+3 

(e) What is On-water reaction?  Explain with suitable example(s). 2 
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GROUP-B 

(Unit 3) 

 

3.  (a) What is Elutriation? Between polyvinyl chloride and polyethylene, which one do 

you think to be safer and cost-friendly for the manufacturing of carpets? Explain 

your answer. 

1+2 

(b) Write notes on the following topics: 

(i) Green synthesis of catechol 

(ii) Safe Marine antifoulants. 

2
2
1 ×2 

(c) What are the advantages of enzymatic interesterification over chemical 

interesterification?  

2 

   

4.  (a) Using Greener route how can you do the following conversion (any two). 

  

2
2
1 ×2 

(b) What are the advantages of CO2 cleaning? 3 

(c) What is a greener process to generate hydrogenated oil? 2 

   

 GROUP-C 

(Unit 4) 

 

5.  (a) Explain the concept of ‘Solventless Reaction’ in ‘Green Chemistry’ with at least two 

suitable examples. 

4 

(b) What are co-crystals? How do co-crystals facilitate a reaction? 2+2 

   

6.  (a) Mention the advantages of enzyme catalysis. 2 

(b) Define the term ‘Bio mimetic’ with suitable example(s). 3 

(c) Identify the products in the following reactions: 

 

1
2
1 ×2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at in 

proper address). Students are strongly advised not to submit multiple copies of the same 

answer script. 

 

 
——×—— 

 

 

(i) 

(ii) (iii) 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 6th Semester Examination, 2021 

CEMADSE05T-CHEMISTRY (DSE3/4) 

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE  

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

 Answer any three questions taking one from each group  

 GROUP-A 

(Unit 1 and 2) 

 

1.  (a) What is the general composition of glass? Give a flow diagram of the 

manufacturing process of glass. 

1+3 

(b) What is SWCNT? Name different types of SWCNT. Write two uses of carbon 

nanotube. 

3 

(c) Distinguish between Vitrification and Glazing of Ceramics. 3 

(d) What is direct fertilizer? Give an example. 2 

(e) What do you mean by quick setting cements? 2 

   

2.  (a) What is feldspar? Write its two properties. 2 

(b) Give two examples of superconducting oxides. What are the uses of 

superconducting oxides? 

2 

(c) Describe what do you understand by high technology ceramics and state their 

application. 

3 

(d) Briefly describe the process of manufacturing ammonium phosphate and 

superphosphate fertilizers. 

3 

(e) Write down the composition of borosilicate glass. 2 

(f) Comment on the conducting nature of C60 fullerene. 2 

    

 GROUP-B 

(Unit 3, 4 and 5) 

 

3.  (a) Discuss the main constituents of Li-ion battery. 3 

(b) Write down the difference between primary and secondary battery. 2 

(c) How will you classify steels based on their carbon content? 2 
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(d) What is the composition of Ferritic stainless steel? Write down the uses of 

Stainless steel. 

2 

(e) Briefly describe the process of metal spraying and anodizing. 2 

(f) What are the differences between water and oil based paints? 2 

(g) What are additives? How are they classified according to their function? 3 

   

4.  (a)  Discuss the characteristics of a good paint. 3 

(b) Give a brief description of the working procedure of Pb-acid battery. 3 

(c) Write down the working functions of fuel cell and solar cell. 3 

(d) What are ferrous and non-ferrous alloys? 3 

(e) Write a short note on Carburizing. 2 

(f) What is solid state electrolyte battery? Give one use of it. 2 

   

 GROUP-C 

(Unit 6 and 7) 

 

5.  (a) What are the advantages of heterogeneous catalysis over homogeneous catalysis? 3 

(b) What is phase transfer catalyst? Explain. 2 

(c) What is TON? Explain. 3 

(d) What is meant by regeneration of catalysts? 2 

   

6.  (a) What are Zeolites? Give two examples. 3 

(b) Catalyst cannot change the value of equilibrium constant — Justify. 2 

(c) How is RDX prepared? Give its synthetic route. 3 

(d) Write a short note on rocket propellants. 2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script.  

 

 ——×——  
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours Part-I Examination, 2021  

CHEMISTRY   

PAPER: CEMA-II  

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. 

 Candidates should answer in their own words and adhere to the word limit as practicable. 
 All symbols are of usual significance. 

 CEMAT-12-PA   

 Answer any two questions taking one from each Unit  

 Unit-I  

1.  (a) The number of gas molecules of mass m having speed in the range c and      c + 

dc is given as dceAcdN
Tk

mc

B22

2



 .  

Obtain an expression for ‗A‘. What is the unit of ‗A‘? 

Given: 

2/1

3

0

2

4

12














a
dxex ax 

. 

3 

(b) The mass of each molecule of a Maxwellian gas is 231018.5  g. Find the 

average momentum of the gas molecules at 27°C. 

2 

(c) Calculate the frequency of nitrogen-nitrogen collisions in one cubic centimeter 

of air at 1 bar and 20°C. Assume that 80% of the molecules are nitrogen 

molecules. 

The collision cross section of nitrogen molecule is 219 m105.4  . 

4 

(d) The principle of equipartition of energy predicts the value of heat capacity ratio 

)( Vp CC  for H2(g) more accurately at 110 K compared to that at 10 K. 

The Boyle temperature of H2(g) is 110 K. Comment on the result.  

2 

(e) The mean free path of an ideal gas at 27°C and 1.0 atm is cm10 5 . Suppose the 

gas is taken to a high altitude where the pressure is only 100 mm of Hg. 

Calculate the temperature at which the gas will have the same mean free path at 

the high altitude. 

2 

   

2.  (a)  Write down Maxwell‘s expression for the distribution of molecular speeds in 

three dimensions and derive the expression for the number of molecules with 

translational kinetic energies greater than   , assuming  >> kT. 

5 
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  (b) Find the dimension of )/(1 2 cn  where , n and c  are the collision diameter, 

number of molecules per unit volume and mean speed of molecules respectively.  

2 

(c) Show schematically the Maxwellian distribution of speed of gas molecules. 

Indicate on the plot the following. 

(i)  most probable, rms and average speed (relative values) 

(ii)  fraction of molecules having speed greater than a certain value (c say) 

How will be the plot be different for CO2 and He at the same value of 

temperature?  

4 

(d) Find an expression for the number of molecules striking the unit area of wall of 

container per unit time.  

2 

   

 Unit-II  

3. (a) The Lennard-Jones potential is expressed as 
































612

4)(
rr

rU


 , where r 

is the internuclear separation. Find an expression for the minimum value of the 

internuclear separation )( minr  in terms of  and hence show that the minimum 

value of the potential energy is )( minrU .  

3 

(b) Calculate the change in surface energy when two identical mercury droplets of 

diameter 2 mm merge to form one drop (assume the process to be isothermal). 

Surface tension of mercury = 1cmdyne490  .  

3 

(c)  For the He gas, Pc = 2.24 atm and Tc = 5.2 K. Calculate the radius of the 

molecule of helium gas. 

3 

(d) The virial equation in terms of V (V is molar volume) is given as: 

 .....
)()(

1
2

32 
V

TB

V

TB
Z VV  

Where, Z is the compressibility factor. Express the van-der Waals equation for a 

gas in terms of the virial equation and hence justify that in the limit of every low 

pressure or very high temperature the behavior of the gas approaches ideality. 

3 

   

4.  (a) Draw schematically the PV vs P isotherms for N2 stating the characteristic 

features at temperatures below, above and at TB.  

3 

(b) The second virial coefficient of methane can be approximated by the empirical 

equation 
2/)( TcbeaTB  , where 1bar1993.0 a , 1bar2002.0 b  and 

2K1131c . 

What is the Boyle temperature for methane? 

3 

(c) Glycerol flows faster at higher temperatures. — Explain. 3 

(d) Find the numerical value of compressibility factor (Z) of a gas that obeys the 

equation of state P(V – nb) = nRT. The pressure and temperature are such that 

V/n = 10b. 

3 
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 CEMAT-12-PB  

 Answer any two questions taking one from each Unit  

 Unit-I   

5.  (a) For a fixed change in volume, the reversible adiabatic expansion will produce 

the maximum drop in temperature than the irreversible one. Justify or criticize. 

2 

(b) The temperature of an ideal gas, with constant heat capacity, is changed from T1 

to T2 by a constant pressure process and by a constant volume process, then 

VP SS  ( S refers of the gas). Justify or criticize.  

3 

(c) Prove that: 
PV

VP
T

V

T

P
TCC 
























 and hence find the condition when 

VP CC  . Give one example of such a system. 

4 

(d) Explain whether the heat of an uncatalysed reaction is different from that of a 

catalysed reaction at a given temperature. When will be the heat of a reaction 

independent of temperature? 

4 

   

6.  (a) Justify or criticize any one of the following statements: 

(i)  H = q for a process in which the initial and final pressures are same but 

the pressure is not constant throughout. 

(ii)  Any adiabatic process must be isentropic. 

2 

(b) Show that 0

















pT
Tp 






, where  is the coefficient of thermal expansion 

and  is the compressibility factor.   

2 

(c) 
Using a suitable thermodynamic equation of state evaluate the quantity 

TV

U












 

for an ideal gas and a van-der Waals gas. Comment on the results. 

4 

(d) 1 mole of an ideal gas is subject to undergo a reversible cycle involving the 

following steps: 

Step 1: Isothermal expansion at temperature T1 from p1, V1  p2, V2 

Step 2: Isochoric change of state from p2, T1  p3, T2 (p3 < p2)  

Step 3: Adiabatic compression from p3, V2, T2  p1, V1, T1. 

(i)  Represent the cycle on a properly labeled p-V diagram. 

(ii)  Elucidate the expression for work-done for each step. 

(iii)  Show that the efficiency of the cycle is 
)/ln(

1
211

21

TTT

TT 
 . 

5 
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 Unit-II  

7.  (a) A first order reaction is 20% complete in 15 minutes at 300 K. The same 

reaction is 39% complete in 10 minutes at 320 K. Calculate the energy of 

activation (EA). Will the result (the value of EA) differ if the reaction be of 

second order? 

4 

(b) A catalyst increases the rate of the forward reaction by 10%. Calculate the 

change of rate (increase / decrease) of the backward reaction. 

2 

(c) Consider the following process 

   A    ⇌   B 

t = 0     a            0 

t = t     a – x        x 

Find x as a function of t and find also the value of x as t  0 and t  . 

4 

(d) It is customary, in the study of kinetics of a reaction, to ―chill‖ the reaction by 

adding an aliquot of the reaction mixture in a large volume of cold water. 

Explain why these two conditions are used.  

2 

   

8. (a) Write the Arrhenius equation for the variation of rate constant with temperature. 

Show plots of (i) k vs T and (ii) log k vs 1/T. 

2 

(b) Draw schematically the energy profile for an exothermic reaction and indicate (i) 

the activation energy for the forward and the backward reactions, (ii) H of the 

reaction, (iii) effects of addition of a positive catalyst.  

3 

(c) (i) The rate constant (k) of a reaction is given as a function of temperature(T) as 

follows. 

 T
T

k log5.0
5.2

1.2log   

Find the value of the activation energy of the reaction. 

2 

 (ii)  Find the time for completion for a second order reaction. 2 

(d) Explain the term entropy of activation )( S . Comment on the sign of S . 3 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script.  

 

   

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours Part-II Examination, 2021  

CHEMISTRY  

PAPER: CEMA-III  
Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks.  
Candidates should answer in their own words and adhere to the word limit as practicable.  

All symbols are of usual significance.  

 GROUP-A 

 CEMAT-23-IA 

 Answer any one question from either UNIT-I OR UNIT-II 
 UNIT-I 
1.  (a) Account for the anomalous behaviour of the ionisation energies (kJ mol–1) of 

Group 13 elements as given below: 
B Al Ga In Tl 

800 577 579 558 589
 

3

(b) Discuss the variation in properties of Group 14 elements with reference to 
(i) Oxidation state. (ii) Electronegativity (iii) Metallic character  

2+2+2

(c) (i) Explain why BCl3 is mono-meric but AlCl3 is a dimer. 
(ii) SiCl4 is hydrolysed easily whereas CCl4 is resistant to hydrolysis– Justify. 

2+2

  
2.  (a) Write the structure of Thiosulfuric and Disulfuric acids and mention the 

oxidation state of Sulphur atoms in each compound. Discuss the hybridisation of 
central Sulphur for each case. 

4

(b) Why does iodine show evidences of electropositive character? Cite two 
examples which prove the existence of electropositive iodine. 

1+2

(c) What happens when NaNH2 is treated with N2O ? 2
(d) PCl3 and NCl3 hydrolyse in different mode– Explain giving equations. 2
(e) Explain with reasons why SF6 is known but not SCl6. 2

  

 UNIT-II 

3. (a) Draw the qualitative M.O. energy level diagram of CN–. Can CN– act as an 
ambidentate ligand? Discuss in the light of M.O. theory.  

3+2
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(b) What do you mean by coordination position isomerism? Give an example to 
illustrate the definition. 

1+2

(c) The fifth water molecule in CuSO4 5H2O is lost at a higher temperature than the 
other four molecules. Explain the observation. 

2

(d) [Cr(en)2Cl2]Cl is found in two forms, one violet and other green. On reaction 
with oxalate ion, the violet species produces corresponding oxalato derivative, 
while the green does not. Explain the result and write the IUPAC name of the 
oxalato derivative. 

2+1

  
4.  (a) Discuss the stereo-isomerism of co-ordination complexes having co-ordination 

number 4 with examples. 
3

(b) Draw the qualitative M.D. energy level diagram of CO and calculate the bond 
order. 

3+1

(c) What is the characteristic of semiconductors? Give one example. What is the 
basic difference between semiconductors and superconductors? 

3

(d) State and explain two factors which determine N– or O– coordination of 2NO . 3

  

 CEMAT 23-IB 
 Answer any one question from either UNIT-I OR UNIT-II 

 UNIT-I 
5.  (a) How does structure of boron nitride differ from that of graphite? 2

(b) The product of the reactions of diborane with ammonia depends on conditions of 
the experiment. – Explain with examples.  

2

(c) Hydroxylamine can function both as oxidising and reducing agent. Explain and 
give appropriate examples. 

1+2

(d) What are freons? Explain the effect of photolytic reactions of freons in the upper 
atmosphere. 

1+2

(e) What happens when borazine is treated with HCl? Give equation. 2
  
6.  (a) Give the method for preparation of straight chain and cross-linked silicones. 

Discuss how the uses of silicones are linked to their properties. 
1+3

(b) Complete the following equations: 

(i) 32 SOXeF  (ii) ONXeF2  (iii) 
C80

24 OHXeF
o

 

3

(c) Discuss the structure and bonding of ClF3. 2

(d) What are NOx? Discuss the role of freons in ozone layer depletion. 1+2
  

 UNIT-II 
7.  (a) Explain the significance of the principle of solubility product and common ion 

effect for the precipitation of iron, aluminum and chromium as hydroxides in 
qualitative analysis.  

3
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(b) Calculate the cell potential (Ecell) for the cell containing 0.1 (M) Ag+ and 
4.0 (M) Cu2+ at 25°C. ( 0.80V).E0.34V;E AgAg

0
CuCu

0 2  
3

(c) What is Ellingham diagram? How can the thermodynamics of metallurgical 
processes be predicted from Ellingham diagram?   

3

(d) (aq.)Mn2 is oxidised to 4MnO  by sodium bismuthate in dil. HNO3 medium. 
Balance the reaction by ion-electron method. 

3

   
8. (a) Distinguish between disproportionation and comproportionation reactions. 

Explain why Cu (I) is not stable in aqueous solution. 

0.34V].E0.15V,E[ Cu/Cu
0

Cu/Cu
0 22   

2+1

(b) Calculate the S2– ion concentration in a 0.25 (M) HCl solution saturated with 
H2S at 25°C from the following data: 
(i) Concentration of the saturated solution of H2S at 25°C is 0.1(M) 
(ii) The primary and secondary dissociation constants of H2S are 9.1×10–8 and 

1.2 × 10–15 respectively. 
Hence, calculate the maximum concentration of Cd2+ which will remain in 
solution after precipitation as CdS under these conditions.  

]/Liong105.5cds)([K 2225
sp . 

3+1

(c) 1.51VE 2–
4 MnMnO

0  and 1.33VE 32
72 2CrOCr

0 . Calculate the pH at which 
these two couples will have the same reduction potential. 

3

(d) The solubility product of ferric hydroxide is 1.1 × 1036 at 25°C. Calculate 
solubility of ferric hydroxide in g / L at this temperature. 

2

   

 GROUP-B  

 CEMAT-23-OA  

 Answer any one question from either UNIT-I OR UNIT-II  

 UNIT-I  

9.  (a) How would you distinguish between the members in the following pairs of 
compound? 
(i) N,N,2,6-tetramethylaniline and N,N,3,5-tetramethylaniline by UV 

spectroscopy. 
(ii) Di-tert-butylketone and diethylketone by 1H-NMR spectroscopy. 

(iii) Acetylacetone and acetone by IR spectroscopy. 

2×3

(b) An organic compound (C10H12O2) has the following spectral data:
 IR (cm–1): 3050, 2950, 1730. 
1H-NMR (in ppm):  1.30(6H, d); 5.20(1H, m); 7.20(3H, m); 8.00 (2H, m). 
Deduce the structure of the compound with the justification of the spectral data. 

4

(c) Explain why acetic anhydride shows two carbonyl stretching frequencies in IR 
spectroscopy? 2

11
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(d) In 1H-NMR spectroscopy, a particular proton appears at 402 Hz downfield from 
TMS in a 180 MHz instrument. Calculate its -value. 2

11

  
10.(a) Which of the following nuclei are NMR active– Justify. 

1
2 D  7

14 N  6
12 C 15

31P 8
16O 9

19 F
 

3

(b) Arrange the following cyclic ketones in increasing order of their carbonyl 
stretching frequency. Give reason for your answer. 

 
 , and  

2

(c) An organic compound with molecular formula C3H5OCl evolves CO2 when 
added to aqueous NaHCO3 solution. Its IR absorption shows a band at 
1795 cm–1. It gives a triplet and a quartet signals in its 1H-NMR spectrum. 
Identify the compound. 

3

(d) What in metastable peak in mass spectra? Explain with a suitable example. 2
(e) Explain the following: 

(i) C = C stretching frequency of cyclobutene appears at 1566 cm–1, but that of 
1-methylcyclobutene at 1641 cm–1. 

(ii) UV spectra of aniline and phenol are pH-dependent. 

2
11 + 2

11

  

 UNIT-II  

11.(a) Find out the topic relationship between the underlined H atoms and the 
mentioned faces in the following: 

 

(i) (ii)   

 

 
 

 

(iii) 

 

 (two faces of carbonyl)  

Describe the process by which the relationships are determined. 

1×3

(b) Explain what happens when ethyl acetoacetate is separately treated as follows: 
(i) Treated with CH3COCl and Mg; 
(ii) First sodium salt of ethyl acetoacetate is formed and then treated with acetyl 

chloride. 

3

O OO

C 
H 

CH3

CC 

H 

H 

HO

CO2Et

CO2Et

OH

H

H

H3C 
H 

Ph 

O 

Ph
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(c) Carry out the following transformations (any two):
(i) Phenol to coumarin, 
(ii) Hydroquinone to 1, 2, 4-trihydroxybenzene, 
(iii) Phenol to m-nitrophenol. 

2×2

(d) Complete the following reactions and justify the formation of product in each 
case. 

 
 
  

3

  
12.(a) Explain the formation of the products in the following reactions. 

(i)  

 

(ii) 

 

2×2

(b) Assign R/S-configuration of the following compounds (any two): 

 

(i)   

 

 

 
 

(ii)   

 

 

 

(iii)  

 

 
Mention the relative priorities of different groups in each case. 

2
11 ×2

(c) Fries rearrangement may be either inter- or intramolecular in nature. Give 
evidence in favour of the fact. 

3

(d) A given sample of optically active 2-butanol shows the specific rotation of 
–6.76°. If pure (+)-2-butanol has the specific rotation of +13.52°, what is the 
molar ratio of two enantiomers in the given sample? 

3

Me2CHMgBr 

Me2CHLi

?
(Me2CH)2CO 2. H3O 

H3O 
?

1. 

2. 
1. 

O2N 

CO2H

H

H3C 

H 

Ph 
C 

Cl

OMe

Me Me 

NO2 HO2C 

TMSI/CCl4 ?
PhCOOEt 1 eqv. 

2 eqv. 
TMSI/CCl4 ?

O ?

1. Mg/Ether (1eqv.) 
2. 
1. aq. NH4Cl 

Br 

Cl 

O 
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 CEMAT-23-OB 

 Answer any one question from either UNIT-I OR UNIT-II 
 UNIT-I 
13.(a) Complete the following reactions giving mechanism (any three): 

 
(i)   

 

 

(ii)  
 
(iii)  

  
(iv) 

 

3×3

(b) Both p-dimethylaminobezaldehyde and p-nitrobenzaldehyde fail to undergo 
benzoin condensation but the mixture of these two undergoes the same 
condensation. Give the product with the explanation of its formation.  

2

(c) Write down the mechanism of the following reaction. 
 

 

 

 

1

  
14.(a) Alkaline hydrolysis of the optically active half ester given below, forms the 

racemic alcohol Ph(Me)CHOH. Explain with mechanism. 

 

 

 

2

(b) How do you convert PhCOCH3 to mandelic acid? Show the steps giving 
reagents and reaction conditions. 

2

(c) Show the steps for the conversion of PhCHO to PhCDO. 2
(d) Arrange the following compounds in decreasing order of their rates of hydrolysis 

in alkaline medium and justify your answer. 
(i) CH3COCl (ii) CH3CONH2 (iii) CH3COOC2H5 

2

(e) In the Perkin reaction of PhCHO with Ac2O and NaOAc, little styrene is 
obtained. — Explain. 

2

 RCHO + Al(OEt)3 ?

CH3CHO + HCHO (excess) ?Ca (OH)2

?

CO2M

conc. H2SO4

Ph 

Ph 

Ph 

CHO 

+  HCHO 

*CH2OH

+ HCOO * 

[ C* = C14 ]

OH/H2O 

CHO

COOH
Me

Ph
O 

CO2Et 

CO2Et 

1. Na / little EtOH, 
2. AcOH 

?
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(f) What happens when racemic lactic acid is heated?  2

  

 UNIT-II 

15.(a) State the action of NaNO2 / HCl on: 

(i) N-methylaniline (ii) N, N-dimethylaniline  and (iii) Benzylamine 

3

(b) How do you chemically distinguish between C2H5CN and C2H5NC? 2

(c) Predict the products with plausible mechanism in the following reactions: 

 

(i)  (ii)  

 

 

3

(d) Cary out the following transformations (any two): 

 

(i)  (ii) 

 
 
 

(iii) 

 

2×2

  

16.(a) Give the product (s) formed in the following reactions giving plausible 
mechanisms. 

 

(i)  (ii) 

 

2×2

(b) Give an example of each of the following: 

(i) Diazomethane acts as a 1, 3-diploar reagent. 

(ii) Diazomethane acts as a base. 

1+1

  
(c) Carry out the following conversions. 

  

(i) 

 

2×2

Ph–NH–N = N–Ph H3O+ 
40°C ? 

NO2 NH2

OCH3

? 
aq. KCN 

 
Br 

NO2 

NH2 
Br

NH2 NO2

Me

OH 
Me 

OH 

NH
Br2 / NaOH 

O 

O 

? Et2NH ∆
HCHO, HCOOH

?

NO2 

NO2 NO2
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(ii) 

 

 
(d) Predict the product in the following reaction. Give the probable mechanism. 

 

 

2

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 
to their own respective colleges on the same day / date of examination within 1 hour after 
end of exam. University / College authorities will not be held responsible for wrong 
submission (at in proper address). Students are strongly advised not to submit multiple 
copies of the same answer script.  

 
——×—— 

 

NHMe NHMe

NO

h+  N2CH.COOEt ?
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B.Sc. Honours Part-II Examination, 2021 
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PAPER: CEMA-IV 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks.  
Candidates should answer in their own words and adhere to the word limit as practicable.  

All Symbols are of usual significance. 

 CEMAT-24-PA 

Answer any two questions taking one from each unit 

Unit-I 

1.  (a) 21 3 , where 1 and 2  are normalized and mutually orthogonal 
functions. Normalize .  

3

(b) The stopping potential for photo electrons emitted from a surface irradiated with 
light of wavelength 3000 Å is 1.91 V. When the incident wavelength is changed 
the potential is found to be 0.9 V. What is the new wavelength? 

4

(c) If 2

2
ˆ

dx
dA  and xB̂ . Find out whether (i) Â , B̂  commute (ii) )sin( xex  is an 

eigen function of )ˆˆ( BA . 

4

(d) Show that adding a constant ‘c’ to the potential energy leaves the stationary state 
wave functions unchanged and simply adds ‘c’ to the energy eigenvalues. 

2

  

2.  (a) Justify or criticize the following statements: 
(i) The state function  must be a real function. 

(ii) The term state and energy level are synonymous in quantum mechanics. 

2+2

(b) Show that product of two linear operators is a linear operator. 2
(c) Without evaluating any integral, justify the following: 

(i) For n = 2 state, the probabilities of finding the particle in the left half and the 
right half of a one dimensional box are same. 

(ii) The relation of average values <A + B> = <A> + <B> holds true. 

2+2

(d) Show that if f  is an eigenfunction of A with eigenvalue a then f  will have the 
eigenvalue a2 for operator A2. What property of A you have assumed in your 
answer? 

3
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 Unit-II 

3.  (a) State the difference between fluorescence and phosphorescence phenomenon with 
respect to the following:  
(i) states involved in the process (ii) nature of transition (iii) position and intensity 
of spectra.  

4

(b) For the photochemical reaction AA h 22 , the mechanism is as follows: 
*
22 AA h  
AA k 22

2  

22
*
2 23 AAA k  

Show that at low concentration of 2,2A . 

4

(c) Calculate the energy of 1 photon of light of wavelength 2450 Å. Will it be able to 
dissociate a bond in a diatomic molecule of energy 95 kcal/mol? 

4

  
4.  (a) A solution of substance A is irradiated with a light of  = 3000 Å. The O.D. of 

solution is 0.398. If intensity of incident radiation is 1.5×1017 quanta s–1, calculate 
the rate of formation of B in the reaction CBA h2 . 
Given: 48.0 . 

4

(b) Find out the probability density of finding a 2s-electron of H atom (i) at the 

nucleus (ii) r = 2a0 (iii) at r . Given 0

0

23
02 2

24
1 ar

s e
a
ra ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
. Hence 

draw the probability density vs. r plot for a 2s orbital. 

3+2

(c) Show that at low concentration of absorbent, the intensity of absorbed radiation is 
directly proportional to concentration. 

3

  
 CEMAT-24-PB 

Answer any two questions taking one from each unit 

Unit-I 
5.  (a) How will the advancement of reaction (ξ) change for N2O4(g) ⇋ 2NO2(g) when 

(i) 5 mol of Ar introduced keeping mixture at constant P (ii) 5 mol of Ar 
introduced keeping mixture at constant V? 

4

(b) Starting from H = U + PV, derive the expression  

TVT V
PV

T
PT

V
H

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛ . 

4

(c) Calculate the change in free energy when 2 mol of H2, 3 mol of O2 and 5 mol of 
N2 are mixed at 1 atm, 300 K. Gases behave ideally. Also calculate ∆G when the 
pressure of the mixture is increased to 5 atm. Calculate ∆Smix and ∆Hmix. 

3

(d) What is the dimension of fugacity coefficient ( )? Will the fugacity coefficient be 
= +ve, –ve or zero for a real gas having intermolecular repulsive interactions? 

2

  
6.  (a) For the reaction: 2A + B ⇋ A2B, ∆G0 = –1200 cal mol–1 at 500 K. What total 

pressure is necessary to convert 60% of A into A2B, where A and B are taken in 
the mole ratio 1:2? 

4
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(b) Show that (i) i
nP

i S
T

ij

⎟
⎠
⎞

⎜
⎝
⎛

,
,  (ii) 

nVT
AS

,
⎟
⎠
⎞

⎜
⎝
⎛  2+2

(c) For a reaction represented by SO2(g) + ½O2(g) ⇋ SO3(g), Kp = 1.7×1012 at 300 K. 
Calculate Kp for 2SO3(g) ⇋ 2SO2(g) + O2(g). 

2

(d) “Decrease in Helmoltz free energy is a measure of reversible isothermal work 
done by system.” — Explain. 

3

  

 Unit-II 
7.  (a) In a 0.10 M solution of sodium acetate, calculate Kh, the degree of hydrolysis, and 

the pH at 298 K. [At 298 K, Kw = 1.0×10–14, Ka = 1.8×10–5]. 
3

(b) Construct an electrochemical cell for the reaction Ag (s) + ½ Br2 (l)⇌AgBr (s). 2
(c) Justify / Criticize (i) 2NH  in liquid ammonia has abnormally high transport 

number (ii) In a conductometric titration concentration of the titrant is higher than 
the solution to be titrated. 

4

(d) 10 mL 0.1 N acetic acid solution is titrated with 0.1 N NaOH solution. Calculate 
the pH (i) initially (ii) at the half equivalence point (iii) at the equivalence point. 
Given Ka of acetic acid = 1.8×10–5.  

3

  
8.  (a) Emf of a reversible cell is E at a temperature T. If E is not a function of 

temperature, find ∆S, ∆G and ∆H in terms of E. 
3

(b) If E0 for F2 + 2e– = 2F– is 2.8 V, then what will be the E0 for ½ F2 + e– = F– ? 
Justify your answer. 

2

(c) In a moving boundary experiment with 0.01N HCl, the boundary moved through 
a distance of 13.9 cm in a tube of diameter 1 cm on passing 11 mA current for 20 
min. Find the transport number and mobility of H+ ions. Given specific 
conductance of the solution is 10–2 ohm–1 cm–1. 

3

(d) The activity solubility product of CaCO3 is 4.8×10–9. Find out the solubility of 
CaCO3 in presence of a solution containing NaCl, and MgCl2 each having 0.1 
(M) concentration in solution. 

4

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 
end of exam. University / College authorities will not be held responsible for wrong 
submission (at in proper address). Students are strongly advised not to submit multiple 
copies of the same answer script.  

 
——×—— 
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All symbols are of usual significance. 

 CEMAT-35 -IA  

 Answer any one question from the following 12×1 = 12 

1.  (a) Of the two isomers of ]Cl)[Pt(NH 223 , one isomer ‘A’ reacts with thiourea (tu) to 

produce ,][Pt(tu) 2

4

  whereas the other isomer ‘B’ produces 2

223 ](tu))[Pt(NH . 

Predict the isomers ‘A’ and ‘B’. Justify your answer. 

2+1 

(b) Calculate CFSE of 2

62O)Mn(H , 2

62O)Fe(H , 2

62O)Co(H  and 2

62O)Cu(H  and 

predict most stable complex ion. 

2 

(c) Explain the nature of Jahn-Teller distortion expected for an octahedral complex 

of Cu(II) ion. 

2 

(d) Observed magnetic moment value of Co(II)  complexes in octahedral field is 

higher than spin only moment. Explain. 

3 

(e) –2

4][NiCl is paramagnetic, whereas –2

4][PtCl  is diamagnetic although both  

Ni(II) and  Pt(II) are d
8
 ions. Explain. 

2 

   

2.  (a) With the help of approximate Orgel diagram explain the electronic spectrum of 

.]O)[V(H 3
62

  

3 

(b) Although Ni(IV)andCo(III) are d
6
 systems yet 2

6][NiF  is diamagnetic but 

–3
6][CoF  is paramagnetic. – Explain.  

2 

(c) Rationalise the given order of stability constants of crystal lattice energies of    

anhydrous chlorides of the metal ions: 

.ZnCuNiCoFeMn 222222    

Why does 2Cu  reluctant to synthesize 2
3][Cu(en) complex?  

)NH–CH–CH–NH(en 2222  

3+1 

(d) The ions  32 MnandCr  are isoelectronic yet 2
62 ]O)[Cr(H  is highly reducing 

while 3
62 ]O)[Mn(H  is highly oxidizing – How would you reconcile? 

3 

   

3.  (a) How will you prepare ][Ni(CN)K 42 ? On calculating its magnetic moment, 

explain the structure of the complex.  

3 
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(b) Explain why (any one): 

(i) Actinides have greater tendency to form complexes than that of lanthanides. 

(ii) Nobelium(II) is more stable and non-reducing while 2Yb  is a stronger 

reducing agent.     

2 

(c) Although lanthanides usually exhibit +3 oxidation state,  22 YbandEu  have 

special stability. Explain. 

3 

(d) What is lanthanide contraction and what is its influence on the chemistry of post 

lanthanide elements? 

2+2 

   

4.  (a) How would you prepare KMnO4 from pyrolusite? Explain with reason the 

oxidising property of KMnO4 in acid and alkali medium. 

2+2 

(b) Oxo cations are common with the actinides, whereas in case of lanthanides these 

are not common. Explain why?    

2 

(c) Absorption spectral characteristics of lanthanides in acidified solution are line 

like while transition metal complexes show broad band. – Explain. 

3 

(d) What happens when aqueous solution of Na2S is added to alkaline solution of 

sodium nitropruside? Draw the structure of reactants and products. Explain the 

origin of color change.    

3 

   

 CEMAT-35 -IB  

 Answer any one question from the following 13×1 = 13 

5.  (a) Define haptocity of non-Werner type complexes. What will be haptocity of 

ligand in ])H[Ni(C 255 ? Draw the structure of the complex.   

3 

(b) Write short notes on Hydrogenation of Olefins (Including mechanism). 4 

(c) How is Zeigler Natta Catalyst prepared? 2 

(d) Identify the species A, B and C in the following reaction: 

A])HC–[Fe(η
–Cl

2
N

5
H

6
C

255

5  


 

 22 CH = CH  

                                                        Anhydrous AlCl3  

 (CH3CO)2O 

 H3PO4 

3 

(e) Using EAN rule determine number of M–M bond(s) in Mn2(CO)10.   1 

   

6.  (a) In Zeise’s salt the chloride ion trans to ethylene has the larger Pt-Cl distance than 

the other two Pt-Cl distances — Rationalise. 

Do you expect free rotation of C2H4 molecules in Zeise’s salt without hampering 

the stability of the species?   

2+3 

(b) Define ‘Hydroformylation reaction’. Explain the role of cobalt organometallics 

as catalyst in it.  

3 

(c) How would you prepare Vanadium hexacarbonyl? Does it obey 18-electron 

rule? Give reasons for your answer.  

2+1 

(d) What are fluxional molecules? Cite one example. 1+1 

   

C 

B 
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7.  (a) What is Zeimmermann-Reinhardt reagent? Explain the function of its 

constituents in permanganometric estimation of Fe
3+

 ion.  
1

2
1 +1

2
1  

(b) What are co-precipitation and post-precipitation? How is post-precipitation 

avoided during gravimetric analysis?  

1+1+1 

(c) Write the principle of estimation of Cu
2+

 ion iodometrically. How is thiosulphate 

solution standardized? What is the function of thiocyanate in this titration?  

2+1+1 

(d) What are masking and demasking agents? Give examples. 3 

   

8.  (a) Give the principle of argentometric estimation of chloride using adsorption 

indicator.   

3 

(b) Find the oxidimetric equivalent weight of KBrO3.   2 

(c) Why in iodometric titration addition of starch indicator is suggested near the end 

point of titration?  

2 

(d) Briefly describe the dissolution process of chalcopyrites and hence write the 

principle for estimation of copper in the solution.  

3+3 

   

 CEMAT-35 –AA  

 Answer any one question from the following 13×1 = 13 

9.  (a) What is Na
+
 ion pump? Explain the mechanism of this.  3 

(b) Give example of a toxic metal and discuss its toxic effects on human body.  3 

(c) What are the biological functions of (i) Myoglobin and (ii) Ferridoxin? 3 

(d) What are photosystems -I and -II? Explain the role of metal ion involved in 

them. 

4 

   

10.(a) Write a brief note on biological nitrogen fixation. 3 

(b) Name an Au complex used as drug and state its therapeutic applications.  1+2 

(c) How can you differentiate the oxygen carrier and oxygen transport proteins? 

Explain with examples.  

3 

(d) Mention two diseases caused by metal deficiency in the human body. Explain 

the role of the metals in the metabolic process.   

2+2 

   

11.(a) Briefly discuss the viscosity method for determination of molecular weight of 

polymers.  

3 

(b) Mention two differences between: 

(i) Step growth polymerization and chain polymerization. 

(ii) Carbon nanotubes and graphene. 

2+2 

(c) Find the value of n assuming the validity of the 18 electron rule in the following 

compounds: 

(i) n(CO)Ru3  (ii) nCp)(CO)–Cp)(η–(ηFe 15

4  

2+2 

(d) Give an example of a metal surface catalysis reaction. 2 

   

12.(a) Explain the structure of fullerene-C60. Reduced fullerene has many practical 

applications. — Comment. 

3 
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(b) Zeolites play an important role in heterogeneous catalysis. Explain with an 

example. 

4 

(c) A sample of polymer contains 5, 25, 40 and 30 per cent molecules of the 

polymer with molecular weights 10,000; 12,000; 13,000 and 15,000. Determine 

the weight average and number average molecular weights of the polymer 

sample.  

3 

(d) Describe in detail any chemical method for the synthesis of Au nanoparticles. 

Explain the role of the different chemicals used in the synthetic process.  

3 

   

 CEMAT-35 -AB  

 Answer any one question from the following 12×1 = 12 

13.(a) What are nucleosides and nucleotides? Show the structure of nucleotide 

containing the base which occurs only in RNA, but not in DNA. 

4 

(b) Explain the differences between secondary and tertiary structures of protein. 

What types of bonding interaction are present in each case? 

4 

(c) What do you mean by protein renaturation? 2 

(d) Name one amino acid residue which is rarely found in alpha helix. Give reason. 2 

   

14.(a) Describe the salient features of Watson and Cricks double helical model of 

DNA.  

3 

(b) What forces stabilize  helices? Which amino acids have highest propensity to 

form  helices? 

2+2 

(c) How are enzymes classified? Name the different classes of enzymes. 3 

(d) A sample of DNA contains 30% cytosine (C) as a base. Calculate the % of other 

bases present in the sample.  

2 

   

15.(a) What is meant by electrophoresis? How would you determine the molecular 

weight of a protein by gel electrophoresis?  

5 

(b) What is turnover number of an enzyme? 2 

(c) Derive the Michaelis-Menten equation for an enzyme-catalyzed reaction and 

from therein deduce the Lineweaver-Burk form. 

5 

   

16.(a) Discuss the principle characteristics of competitive inhibition. What is turnover 

number?  

3+2 

(b) How do lyophilic colloids differ from lyophobic colloids? Lyophilic sols are 

more stable than lyophobic sols. Explain. 

2+2 

(c) Define autocatalysis. What is the nature of a rate equation of such reactions? 

Explain with an example.  

3 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script.  
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 CEMAT-36-OA 

Answer any one question from either UNIT-I or UNIT-II 

UNIT-I 

 

1.  (a) Write two synthetic equivalents of CH3 – C = O. 1 

(b) Give retrosynthetic analysis of the following molecule – 

 

 

 

 

2 

(c) Carry out the following conversion indicating proper reagents. 

 

 

 

 

2 

(d) Alkaline solutions of 1-methyl-2-naphthol and 2-methyl-1-naphthol react with 

benzene diazonium chloride in different manner – Explain. 

2 

(e) Predict the product of the following reaction indicating FMO interactions. 

 

   

 

3 

(f) Draw the structure of the major diastereoisomer in the following and justify the 

diastereoselectivity with appropriate model. 

 

                         

3 

 

 

  

O 

HN 

Cl 

 

O 

NaBH4 

MeOH/H2O

OH 

Ph ? Ph 

O 

O 

Ph 

Ph 

O + 

O 

OH 

OH 
OH 

CHO 

HO 
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2.  (a) What do you mean by illogical electrophile and illogical nucleophile? Give one 

example of each. 

2 

(b) Mention two criteria for a good protecting group. Using protection and 

deprotection techniques outline the following transformations. 

 

 

2+2 

(c) Thermal [1, 5] hydrogen shift is facile but [1, 3] hydrogen shift is not observed. 

Explain. 

2 

(d) How will you prepare anthracene from naphthalene? 2 

(e) How would you account for the following transformation? 

 

 

 

3 

   

 UNIT-II  

3. (a) How would you synthesize 2-chloro-4-methylquinolene and 

4-chloro-2-methylquinoline separately from the same starting material? Explain 

with mechanism. 

2+2 

(b) Carry out the following transformations (any two): 

(i)   4-methylpyridine  

 

 

(ii)  

 

(iii) 

 

2
2
1 +2

2
1  

(c) Complete the reaction and explain with mechanism. 

 

 

 

2 

(d) Arrange the following species in order of decreasing delocalization energies. 

Justify your choice. 

Pyrrole, Furan, Thiophene, Benzene. 

2 

   

4.  (a) Write down the synthesis of Sulphadiazine and mention one important use of 

this compound. 

2+1 

 
 

 
 

 

 

 

 

 

OH 
CO2Et O 

O 

CH=CH.Ph N 

OH 

O 

Br 

N N 

N 
* 

H OH 

BF3 
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(b) Predict with proper justification the product(s) in the following reactions.  

(i)      

 

 

(ii)  

4 

(c) What happens when quinoline and pyridine are treated with Na in liq ammonia 

separately? Explain with suitable mechanism. 

3 

(d) Describe Fischer indole synthesis of 2-methylindole. Write plausible 

mechanism. How would you demonstrate which nitrogen is lost during 

cyclisation? 

2+1 

 

   

 
CEMAT-36-OB 

Answer any one question from either UNIT-I or UNIT-II  

UNIT-I 

 

5.  (a) Draw the structure of L-arabinose and explain why it shows abnormal 

mutarotation. 

1+2 

(b) What is anomeric effect? Explain the fact that in dry methanol α- and 

β-D(+) glucose exist in equal amounts. 

1+2 

(c) Draw the preferred pathway of ring inversion of cyclohexane with appropriate 

conformations. Which symmetry element is retained along this pathway? 

Explain. 

3 

(d) Write the structures for A, B and C in the following transformation. 

 

D-Glucose A B C 

 

3 

   

6.  (a) Arrange the following dichlorocyclohexanes in order of decreasing amount of (a, 

a) form present in their conformational equilibrium. Give reasons. 

trans-1, 4-dichlorocyclohexane, cis-1,3-dichlorocyclohexane, 

trans-1, 2-dichlorocyclohexane.  

3 

(b) Explain the formation of the products when D-glucose is separately allowed to 

react with acetone/dry HCl and benzaldehyde/dry HCl. 

3 

(c) β-D-glucose is oxidized to gluconolactone with bromine-water at a much faster 

rate than α-D-glucose. Explain. 

2 

 
 

 

 

 
 

 

NaCN 

CH2Cl O 

CHCl3 

NaOH 

N 

Me 

Me 
H 

NH2OH 

acid (cat) 

Ac2O 

100° C 

aq. NaOH 
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(d) Which diastereomer of 4-tert-butylcyclohexanol undergoes faster chromic acid 

oxidation and why? 

2 

(e) How would you justify the fact that all the methyl pyranosides of 

α-D-hexose series have the same configuration at C–1 and C–5? 

2 

   

 UNIT-II  

7.  (a) Draw the stereoisomers of citral. Device a chemical method for the 

determination of the configuration of the stereoisomers of citral. 

3 

(b) Most amino acids form a purple product when heated with ninhydrin. Draw the 

mechanism for the formation of a coloured product when valine is treated with 

ninhydrin. 

3 

(c) Synthesise the tripeptide gly.phe.ala by solid phase peptide synthesis 

methodology. Explain the choice of protecting groups in this synthesis. 

3 

(d) How will you prepare phenylalanine by Erlenmeyer Azlactone synthesis? 2 

(e) Give the CIP configurational descriptor of L-cysteine. 1 

   

8.  (a) What happens when ephedrine and ѱ-ephedrine are heated separately with 

diphenylboronic acid? What structural information do you get from the above 

reactions? 

2 

(b) How would you establish by chemical reaction that geraniol and nerol have 

trans-and cis-configurations, respectively? 

2 

(c) Explain with mechanism the role of 2, 4-DNFB for the determination of N-

terminal residue of a protein. 

2 

(d) Show how methionine residue in a polypeptide can be selectively cleaved by 

cyanogen bromide. 

3 

(e) What is isoelectric point of an amino acid? Explain why the isoelectric point of 

glycine is 6.0, while that of lysine is 9.5. 

1+2 

   

 CEMAT-36-PA 

Answer any one question from either UNIT-I or UNIT-II  

UNIT-I 

 

9.  (a) Consider a system following Boltzmann distribution, having two energy levels at 

energies zero and 1β . If the lower level is non-degenerate and the upper one is 

doubly-degenerate, then find the probability of occupying a state of energy 1β . 

[Given: 
Tk

β
b

1
 , bk  Boltzmann constant]  

3 
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(b) If internal energy of a system of N molecules is U, then show that 











Td

fd
TNkU

ln2

b
 [Given : f = molecular partition function]. 

4 

(c) At absolute zero H3CD has residual entropy as 11.7 11 molJK  . Explain.  3 

(d) Evaluate Einstein temperature Eθ , for diamond, for which frequency of 

oscillation of the atoms, , is 46.5 × 10
12

 Hz.  

3 

   

10.(a) For a system, which follows Boltzmann distribution, with one state at zero 

energy and another state at the energy, , the populations in the states tend 

towards equality as T . Justify. 

3 

(b) Entropy, S, is expressed as, )ln(b βENαNNkS   where N = number of 

molecules,   is a number and   is constant at a particular temperature.  

Find  .  

4 

(c) If the work function, A, is  

fTNkA lnb  

then show that  

T

b
V

fln
TNk 












P  

where N = number of molecules,  f = molecular partition function. 

3 

(d) In adiabatic demagnetization during demagnetisation step entropy is supposed to 

be increased. Justify/criticise.   

3 

   

 UNIT-II  

11.(a) Consider the first line (J = 0) in the rotational spectrum of carbon monoxide as 

3.84 cm
–1

. Find the moment of inertia and the equilibrium inter-nuclear distance. 

3 

(b) For the rigid diatomic molecule, the infra-red spectral absorption occurs exactly 

at the classical vibrational frequency. Explain.  

3 

(c) Calculate the relative population in the J = 1 state with respect to J = 0 state at 

300 K considering B = 2 cm
-1

. Comment on how the relative population changes 

with increase of J and B value.   

3+1 

(d) If a vibrational mode of a molecule is Raman active then it should be infra-red 
inactive. Justify / criticise.  

3 

   

12.(a) In pure rotational Raman spectrum of a diatomic molecule the separation of the 

first line from the exciting line is 6B cm
–1

, while that between successive lines is 

4B cm
-1

. Explain. [Given: B = rotational constant]  

3 
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(b) For a diatomic molecule, behaving as anharmonic oscillator, the maximum 

vibrational quantum number, vmax , is given by, 1~2

1

e

max 
x

v  .  

( e
~x  is anharmonicity constant). 

3 

(c) The spectrum of HCl shows very intense absorption at 2886 cm
-1

, a weaker one 

at 5668 cm
–1

, and a very weak one at 8347 cm
–1

. Calculate the fundamental 

frequency, e  and the anharmonicity constant, xe.  

4 

(d) Explain the Stokes and anti-Stokes lines in Raman spectra according to the 
classical theory of Raman effect.   

3 

   

 CEMAT-36-PB 

Answer any one question from either UNIT-I or UNIT-II 

UNIT-I 

 

13.(a) Define primitive unit cell. State the law of rational indices. Find out the Weiss 

indices and Miller indices for the plane having intercepts 2a, b, –2c on the 

respective crystallographic axes, where a, b and c are the primary intercepts on 

the axes. 

1+1+1+1 

(b) Using X-ray of wavelength 8101.79λ  cm, a metal produces reflection from 

the (110) plane of B.C.C. unit cells, what is edge length of the cube? 

3 

(c) Mention the properties of liquid crystal. 2 

(d) At 0°C, the molar polarization of a liquid is 32.16 cm
3
 mol

-1
 and its density is 

1.92 g cm
–3

. Calculate the relative permittivity of the liquid. 

[Given: Molar mass of the liquid, M = 55.0 g mol
–1

] 

3 

   

14.(a) Define ‘surface excess’. Derive an equation to show the dependence of surface 

excess on surface tension of a two component system, stating the assumptions 

made. 

1+4 

(b) If the dipole moment of chlorobenzene is 1.57 D then find that for  
m-dichlorobenzene.  

2 

(c) The polarizability volume of NH3 is 2.22 × 10
–30

 m
3
; calculate the induced 

dipole moment of the molecule by an applied electric field of strength,  
15.0 kVm

-1
. 

[Given: 3011212

0 103.33564D1;mJC108.854    cm]. 

2 

(d) Molar polarization values of O2 and CH4 are independent of temperature while 

those HCl gas and CH3Cl gas decrease with increase of temperature. Explain 

with proper reasons.  

3 
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 UNIT-II  

15.(a) Derive thermodynamically using chemical potentials a relation between the 

depression of freezing point of a solvent and the molal concentration of 

nonvolatile solute dissolved in it pointing out the assumptions and 

approximations involved if any. 

4+2 

(b) Liquid carbon dioxide cannot exist at normal atmospheric pressure whatever be 
the temperature. Justify.  

2 

(c) The normal boiling temperature of benzene is 353.24 K, and the vapour pressure 

of liquid benzene is 1.19 × 10
4
 Pa at 20.0°C. If the triple point temperature is 

278 K then find the triple point pressure. 

4 

   

16.(a) Explain Eutectic point, Eutectic temperature and Eutectic composition with the 

help of a phase diagram. 

3 

(b) What is an azeotropic mixture? How would you ascertain that an azeotrope is a 
mixture, not a compound? 

3 

(c) The molecular origin of Raoult’s law is the effect of solute on the entropy of the 

solution. Explain qualitatively.  

2 

(d) A mixture of 100 g water and 80 g of phenol separates into two layers at 60°C. 

One layer, L1, consists of 44.9% water by mass; the other L2, consists of 83.2% 

water by mass. Calculate the total number of moles in L1 and L2. [Given: molar 
mass of phenol = 94.11 g mol

–1
] 

4 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after 
end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script.  

 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Programme 5th Semester Examination, 2021-22 

CEMGDSE01T-CHEMISTRY (DSE1) 

Time Allotted: 2 Hours  Full Marks: 40 

The figures in the margin indicate full marks. pািnক সীমার মধ s সংখ ািট পূণমান িনেদশ কের।  
Candidates should answer in their own words পরীkাথীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ  
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

 Answer any three questions taking one from the each Group 
 GROUP-A 

(Units 1, 2, 3, 4) 
1.  (a) Define monomer and repeat unit. 

মেনামার এবং পুনরাবৃিt একক সংjািয়ত কেরা। 
2

(b) Which of the following polymers lacks the ability to exhibit tacticity? 

িনmিলিখত পিলমারgিলর মেধ  েকান  ্িটেত tacticity pদশন kমতার অভাব রেয়েছ ? 
(i) Polypropylene (ii) Polystyrene (iii) Polyisobutylene 

1

(c) What is functionality? Give an example of bifunctional monomer.
Functionality কী ? Bifunctional মেনামােরর একিট উদাহরণ দাও। 

2

(d) Write down the structure of the following polymers. 
(i) Phenol Formaldehyde Resin  

(ii) Styrene Butadiene Rubber (SBR)  
(iii) Nylon 6,6  

িনmিলিখত পিলমারgিলর গঠনাkিত েলেখা। 
(i) েফনল ফমালিডহাইড েরিজন  
(ii) sাইিরন িবউটাডাইন রাবার (SBR)  

(iii) নাইলন 6,6 

3

(e) What is meant by step polymerization? Name two polymers with structure 
synthesized by step polymerization mechanism. What kind of catalyst is 
generally used in coordination polymerization? Give one example. 
েসাপান পিলমািরেজশন বলেত কী েবােঝা ? গঠন সংেকতসহ েসাপান পিলমািরেজশন pিkয়ায় 
উৎপn dিট পিলমােরর নাম েলেখা। সবগীয় বা েকাঅিডেনশন পিলমািরেজশেন সাধারণত কী 
ধরেনর অনুঘটক ব বহার করা হয় ? একিট উদাহরণ দাও।  

1+2+1+1

(f) Define degree of crystallinity of a polymer. By which instrument we can 
determine crystalline melting point of a polymer?  
একিট পিলমােরর sিটকতার মাtা সংjািয়ত কেরা। েকান  ্ যেntর মাধ েম আমরা পিলমােরর 
sিটক গলনা  িনধারণ করেত পাির ? 

3
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2.  (a) What do you mean by homopolymer and copolymer? Give two examples of 
each along with their structures. 

েহােমা-পিলমার ও েকা-পিলমার বলেত কী েবােঝা ? গঠনাkিতসহ pিত pকােরর dিট কের 
উদাহরণ দাও। 

2+2

(b) What do you understand by the degree of polymerization and extent of 
reaction?   

পিলমারাইেজশেনর মাtা এবং িবিkয়ার ব ািp বলেত কী েবােঝা ? 

3

(c) What is ionic chain polymerization? Highlight the role of initiator in chain 
polymerization mechanism. Give name of initiators used in cationic and 
anionic chain polymerization process (two in each case).   

আয়নীয় শৃ ল পিলমািরেজশন কী ? শৃ ল পিলমািরেজশন pিkয়ায় pারmকারী পদােথর 
(initiator) িমকা েলেখা। ক াটায়িনক ও অ ানায়িনক শৃ ল পিলমািরেজশেন ব বhত pারmকারী 
পদােথর নাম েলেখা (pেত ক pকােরর dিট কের)।  

1+1+2

(d) Give examples of any two commonly used initiators in free radical 
polymerization. 

মুk মূলক পিলমারাইেজশেন সাধারণভােব ব বhত েয-েকােনা dিট initiator–এর উদাহরণ দাও। 

2

(e) What is the structure of a polymer crystal and how do we characterize it 
experimentally? 

পিলমার েকলােসর গঠন কী এবং আমরা কীভােব এিটেক পরীkামূলকভােব বিশ যুk করব ? 

3

  

 GROUP-B 
(Units 5, 6, 7) 

3.  (a) Differentiate between elastomer and fibre with example. 

উদাহরণসহ elastomer এবং ফাইবােরর মেধ  পাথক  কেরা। 
3

(b) A polymer sample contains 200 molecules of molar mass, M =1×103, 300 
molecules of molar mass, M =1×104 and 500 molecules of molar mass, 
M =1×105. Calculate Mn and Mw for the sample. 

একিট পিলমার নমুনায় M =1×103 আণিবক ভেরর ২০০িট, M =1×104 আণিবক ভেরর ৩০০িট 
এবং M =1×105 আণিবক ভেরর ৫০০িট অণু আেছ। নমুনািটর Mn ও Mw গণনা কেরা।  

3

(c) What is intrinsic viscosity? 

অnিনিহত সাndতা কী ? 
2

(d) Discuss how to determine number average molecular weight (Mn) of a polymer 
by osmotic pressure measurement.  

অিভsবণ চাপ পিরমাপ dারা পিলমােরর সংখ া গড় আণিবক ভর (Mn) িনণেয়র পdিত বণনা 
কেরা। 

4
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4.  (a) What is glass transition temperature (Tg) of a polymer? Tg of perspex, 

polystyrene and nylon-66 are 105 °C, 100 ºC and 45 °C respectively. What is 
likely to happen to a sample of each of them, if it were hit by a hammer at 
(i) 0 °C (ii) 20 °C (iii) 80 °C (iv) 120 °C? Give reasons. 

পিলমােরর gাস ানিজশন তাপমাtা (Tg) বলেত কী েবােঝা ? পাসেপk, পিলsাইিরন এবং 
নাইলন 66-এর Tg যথাkেম 105 °C, 100 ºC ও 45 °C। যিদ pিতিট নমুনা-েক (i) 0 °C 
(ii) 20 °C (iii) 80 °C এবং (iv) 120 °C তাপমাtায় একিট হাtিড় dারা আঘাত করা হয় 
তেব িক ঘটেত পাের তা কারণসহ েলেখা। 

1+3

(b) What do you mean by Molecular Weight Distribution (MWD)? Point Mn, Mw 
and Mv in the MWD curve. What is the value of polydispersity index for a 
monodispersed polymer sample? 

আণিবক ওজন িবsার (MWD) বলেত কী েবােঝা ? আণিবক ওজন িবsার েলখিচেt Mn, Mw ও 
Mv িবnু িচিhত কেরা। একিট অিত সংকীণ (monodispersed) পিলমার নমুনার িবstিত 
সূচক-এর মান কত ?  

2+1+1

(c) What are thermoplastic and thermosetting plastic? 

থােমাpািsক এবং থােমােসিটং pািsক কী ? 
2

(d) Degree of polymerization of PMMA (Polymethylmethacrylate) is 1000. 
Calculate the molecular weight of PMMA polymer. 

PMMA (পিলিমথাইলিমথািkেলট)-এর পিলমািরেজশন মাtা 1000। PMMA পিলমােরর 
আণিবক ভর িনণয় কেরা।  

2

  

 GROUP-C 
(Units 8 and 9) 

5.  (a) Briefly describe the preparation, structure, properties and few important 
applications of any two of the following polymers.  
(i) Polypropylene (PP) (ii) LDPE (low density polyethylene) 
(iii) Phenol formaldehyde rasin (iv) Nylon 6,6 

িনmিলিখত পিলমারgিলর মেধ  েয-েকােনা dিট পিলমােরর উৎপাদন, গঠন, বিশ  এবং ব বহার 
সংেkেপ বণনা কেরা। 
(i) পিলেpািপিলন (PP) (ii) LDPE (িনm ঘনt িবিশ  পিলইিথিলন)  
(iii) েফনল ফমালিডহাইড েরিজন (iv) নাইলন-6,6 

4+4

(b) Write the structure of polyaniline and polythiophene 

Polyaniline এবং Polythiophene–এর গঠন কাঠােমা েলেখা 
2

(c) How can you prepare polyurethanes commercially? 

িকভােব বািণিজ কভােব পিলইউেরেথন pstত করেব ? 

2

  
6.  (a) Using Flory-Huggins theory for polymer solution deduce an expression for the 

entropy of mixing. 

পিলমার dবেণর জন  ে াির-হািগn তtt ব বহার কের িম েণর এন িপর একিট সমীকরণ উপপাদন 
কেরা। 

4
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 (b) How can you prepare phenol-formaldehyde resins? Write down all necessary 
chemical reactions. 

িকভােব েফনল-ফমালিডহাইড েরিজন pstত করেব ? সকল pেয়াজনীয় রাসায়িনক িবিkয়াgিল 
েলেখা। 

3

(c) Discuss how dopants increase conductivity of the conducting polymers. 
Discuss the structure and applications of Polyacetylene and Polypyrrole.  

েডাপাngিল কীভােব তিড়ৎ পিরবাহী পিলমারgিলর পিরবািহতা বৃিd কের আেলাচনা কেরা। 
পিলঅ ািসিটিলন এবং পিলপাইেরাল-এর গঠনাkিত ও grtপণূ ব বহার েলেখা।  

2+3

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / 
Whatsapp to their own respective colleges on the same day / date of examination within 1 
hour after end of exam. University / College authorities will not be held responsible for 
wrong submission (at in proper address). Students are strongly advised not to submit 
multiple copies of the same answer script. 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Programme 5th Semester Examination, 2021-22 

CEMGDSE02T-CHEMISTRY (DSE1) 

Time Allotted: 2 Hours  Full Marks: 40 

The figures in the margin indicate full marks. pািnক সীমার মধ s সংখ ািট পূণমান িনেদশ কের।  
Candidates should answer in their own words পরীkাথীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ  
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

 Answer any two questions taking one from the each Group 

 GROUP-A

1.  (a) Why do we need Green Chemistry? What are the limitations in the 
implementation of green chemistry? 

সবুজ রসায়েনর pেয়াজনীয়তা িক ? সবুজ রসায়ন pেয়ােগর সীমাবdতাgিল িক ? 

2+2

(b) Giving the formula for % atom economy, calculate the % atom economy of the 
following reaction: 

% পরমাণ ু অথনীিতর সমীকরণিট েলেখা। িনmিলিখত িবিkয়ািটর জনয্ % পরমাণু অথনীিত গণনা 
কেরা। 

 

3

(c) (i) Discuss the advantages of use of water as solvent in comparison to 
 organic solvents. 

 জবdাবেকর পিরবেত জলেক dাবক িহেসেব বয্বহােরর সুিবধাgিল আেলাচনা কেরা। 

2

 (ii) What is cohesive energy density (CED)? 

 সমিnত শিk ঘনt িক ? 
2

 (iii) What should be the basic criteria for a solvent to be a Green solvent? 

 েকােনা dাবেকর সবুজ dাবক হওয়ার শতাবলীgিল েলেখা। 
2

 (iv) What do you understand by the term PEG-400? Write one advantage of 
 PEG using as solvent. 

 PEG-400 বলেত িক েবােঝা ? PEG-েক dাবক িহেসেব বয্বহােরর একিট সুিবধা েলেখা। 

2+1
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(d) What are the advantages of solvent free reaction? Give one example of solvent 
free reaction. 

dাবকিবহীন িবিkয়ার সুিবধাgিল েলেখা। একিট dাবকিবহীন িবিkয়ার উদাহরণ দাও। 

2+1

(e) What is renewable feedstock? Explain with suitable examples. 

িরিনয়য্াবল িফডেsাক িক ? উপযুk উদাহরেণর সহায়তায় বয্াখয্া কেরা। 
2+3

  

2.  (a) Describe the role of solvent and catalyst for designing a green chemical reaction. 

gীন রাসায়িনক িবিkয়ার পিরকlনায় dাবক ও অনুঘটেকর িমকা বণনা কেরা। 
2+2

(b) Write the names of two green house gases. Discuss about the social benefits of 
green building. 

dিট gীনহাউস গয্ােসর নাম েলেখা। gীনভবেনর সামািজক উপকািরতা সmেn আেলাচনা কেরা । 

1+3

(c) Explain the term “Shorter synthesis avoiding derivatisation” with the help of a 
suitable example. 
উপযুk উদাহরেণর সহায়তায় “েডিরেভটাইেজশন এিড়েয় সংিkp সংে ষণ”, এই উিkিটর বয্াখয্া 
কেরা। 

3

(d) What is photocatalytic reaction? Give an example of it. 

ফেটাকয্াটালাইিটক িবিkয়া িক ? একিট উদাহরণ দাও । 
1+2

(e) What is thermal and non-thermal effect of microwave? 

মাইেkাওেয়েভর তাপীয় ও তাপিবহীন pভাব িক ? 
4

(f) What are the utilities of sonochemical reaction over conventional heating 
process? 

pচিলত উtাপন pিkয়া অেপkা েসােনােকিমকয্াল িবিkয়ার উপেযািগতাgিল িক ? 

3

(g) Describe the safer route to synthesis of Carbaryl. 

কাবারাইল pstিতর িনরাপদ পdিত বণনা কেরা। 
3

  

 GROUP-B 

3.  (a) Write short notes on: 

সংিkp টীকা েলেখাঃ 
3×3 = 9

 (i) Safe marine antifoulants 

 িনরাপদ সামুিdক অয্ািnফাউলয্াn 

 (ii) Microwave-assisted oxidation of alcohols 

 মাইেkাওেয়েভর সহায়তায় অয্ালেকাহেলর জারণ িবিkয়া 
 (iii) Greener route to Diels-Alder reaction.

 িডলস-আলডার িবিkয়ার gীনপdিত। 
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(b) Give the greener route to replace the conventional synthesis of disodium 
iminodiacetate. 

pথাগত পdিতর পিরবেত ডাইেসািডয়াম ইিমেনাডাইআিসেটট-এর সবুজসংে ষণ পdিত আেলাচনা 
কেরা। 

2

(c) Why PLA is called compostable biodegradable polymer? 

েকন PLA-েক কেmােsবল বােয়ািডেgেডবল পিলমার বলা হয় ? 

2

(d) What is the green method for dry cleaning? What is the drawback of conventional 
dry cleaning method? 

 পির রণ-এর সবুজপdিত িক ? pথাগত  পির রণ পdিতর সীমাবdতা িক ? 

2+1

  

4.  (a) What is combinatorial chemistry? Describe its application in green chemistry. 

সমিnত রসায়ন িক ? gীন েকিমিsেত ইহার pাসি কতা বণনা কেরা। 

1+2

(b) Discuss the role of Green chemistry in sustainable development.  

অবয্াহত উnয়েন gীন েকিমিsর িমকা আেলাচনা কেরা। 

2

(c) Give example of multifunctional reagents and catalysts used in green organic 
syntheses. 

gীন জবসংে ষেণ বয্বhত বhgণসmn িবকারক ও অনুঘটেকর উদাহরণ দাও। 

2

(d) Write short notes on: 

সংিkp টীকা েলেখাঃ 

3×3 = 9

 (i) Rightfit pigment 

 সিঠক র ক 

 (ii) Microwave assisted hydrolysis of methyl benzoate 

 মাইেkাওেয়ভ-এর সহায়তায় িমথাইলেবে ােয়ট-এর আdিবে ষণ 
 (iii) Cradle to Cradle Carpeting. 
 kাডল  kাডল কারেপিটং। 

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after 
end of exam. University / College authorities will not be held responsible for wrong 
submission (at in proper address). Students are strongly advised not to submit multiple 
copies of the same answer script. 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Honours 1st Semester Examination, 2021-22 

CEMACOR01T-CHEMISTRY (CC1) 

ORGANIC CHEMISTRY-I 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit 
 UNIT-1 

1.  (a) Draw the orbital picture of CHOCHNO 22  and mention the state of 
hybridization of each atom except hydrogens. 

3

(b) Draw all possible canonical forms of NNHCCEtO2  and justify which one 
is the most stable structure among them. 

3

(c) Draw a properly labelled π-molecular orbital diagram of allylic anion. Indicate the 
HOMO and LUMO of the molecule in the ground state. 

3

(d) Arrange the following compounds in order of their increasing heat of hydrogenation 
values with proper reason. 

1-hexene, cis-3-hexene, trans-3-hexene 

3

(e) Which compound among the following pair has higher electron density at the 
marked carbon atom? 
 
 
 
 
 

 

3

(f) Calculate the DBE for the molecule with molecular formula ClHC 710 . 1

  
2.  (a) Three isomeric pentane molecules have boiling points 9.5oC, 28oC and 36oC. Match 

each boiling point with correct isomers and give reason.  
3

(b) Show the species formed in the following two cases and also comment on their 
stability. 
(i) Cyclooctatetraene is reacted with conc. 42SOH  
(ii) 1,3-cyclopentadiene is reacted with NaOH . 

4

2MeN&&

and

*

MeMe 

*

MeMe

2HN&&  
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(c) Which one of the following pair has the higher dipole moment and why? 

 

2

(d) Compare the bond lengths (a vs b) of the following compound with reason. 

 

3

(e) Compare dipole moments of 3NH , 3NF  and 3BF  with explanation. 2

(f) Draw the Frost diagram for the π-MOs of square planar cyclobutadiene. 2
  

 UNIT-2 

3.  (a) Compare the order of nucleophilicity of 3NH , OH2  and NH2 – 2NH . 2

(b) Explain the order of stability of the following anions. 

 

2

(c) The following compound is readily soluble in aq NaOH  but not in water.— 
Explain. 

2

(d) Compare the stability of the following radicals. 
3FC& , FHC 2

& , 3HC&  
2

  
4.  (a) Predict the sign of the entropy change for the following transformation and justify. 

 
 

2

(b) Give the correct order of stability of the following carbocations with explanation. 

 

2

CH3(CH2)3CH=CH2  
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(c) What are pericyclic reactions? Explain with one example.                                          2
(d) Nucleophiles may be charged or neutral species — Justify. 2

  

 UNIT-3 

5.  (a) Define alternating axis of symmetry with an example.            2

(b) Draw the following as directed. 
Erythro-3-amino-2-butanol (anti-form in Sawhorse representation) 

2

(c) Label the following pair of molecules as homomer, enantiomer or diastereomer 
with reason 

CH3

H CN
Cl

H

Cl CN
CH3

(i) & Br

H

CH3

H H

CH3

Br

H

(ii) &

 

2+2

(d) Specific rotation of an enantiomeric mixture is (+) 15.90 and the specific rotation of 
the R-enantiomer is  –38.90, determine the percentage of each isomer in the 
mixture. 

3

(e) Define the term “Stereogenic center”. Are centres of stereogenicity always centres 
of chirality? Explain with suitable example. 

3

(f) The following optically active ketone loses its optical activity when treated with a 
little base. Explain showing the mechanism. 

2

  
6.  (a) What is diastereoisomer? Explain with an example.  2

(b) Give examples of molecules having 3hD  and 3hC  point groups. 2

(c) Label each 3sp  stereocenter, as R or S and each alkene as E or Z. 

 

1+1+2

N 
H 

O OH
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(d) Convert the following Fischer projection to zig-zag projection. 

CHO

OHH

HHO

OHH

CH2OH  

3

(e) What are the symmetry elements present in trans-1,2-dichloroethene?  2

(f) Explain whether the following compounds are resolvable or not? 

(i) 33 CHCHCCHCH    (ii) PhN(Me)Et . 

3

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours/Programme 1st Semester Examination, 2021-22 

CEMHGEC01T/CEMGCOR01T-CHEMISTRY (GE1/DSC1) 

Time Allotted: 2 Hours  Full Marks: 40 

The figures in the margin indicate marks of question. pািnক সীমার মধ s সংখ ািট pে র মান িনেদশ কের।  
Candidates should answer in their own words পরীkাথীেদর িনেজর ভাষায় যথা সmব শbসীমার মেধ  
and adhere to the word limit as practicable. উtর িদেত হেব। 

All symbols are of usual significance. 

 SECTION-A
িবভাগ-ক 

Answer any four questions taking one from each unit 

UNIT-I 

1.  (a) Write Bohr’s equation regarding energy of an electron of hydrogen atom and 
explain the terms involved. How was Bohr’s atomic model modified by 
Somerfield’s theory? 

হাইে ােজন পরমাণুর ইেলক েনর শিk সmিকর্ত েবার-এর সমীকরণিট েলেখা এবং তার িবিভn পদgিল
বয্াখয্া কেরা। সমারিফl িকভােব েবার-এর তttিট সংেশাধন কেরন ? 

2+2

  
  (b) Write the electronic configuration of an element with atomic number 29 and hence 

predict the position of the element in the periodic table. 

29 পরমাণুkমা িবিশ  েমৗেলর ইেলক ন িবনয্াস েলেখা। পযর্ায়সারিণেত এর অবsান িনেদর্শ কেরা। 

1+1

 
2.  (a) Write Aufbau Principle and write the four quantum numbers for the outermost 

electron of Cr-atom. 

আউফবাউ-এর নীিতিট েলেখা এবং Cr পরমাণুর সবর্বিহঃs ইেলক েনর চারিট েকায়াnাম সংখয্া েলেখা।

2+2

(b) Calculate the wave number of radiation absorbed when an electron jumps from first 
Bohr orbit to second Bohr orbit in a hydrogen atom. 
[Rydberg constant = 109700 cm–1] 

হাইে ােজন পরমাণুর pথম েবার কk েথেক িdতীয় েবার কেk একিট ইেলক েনর sানাnরজিনত  
িবিকরেণর তর  সংখয্া িনণর্য় কেরা। [িরডবাগর্ rবক R = 109700 cm-1] 

2

  

 UNIT-II 
3.  (a) Discuss the position of noble gases in the periodic table. 

পযর্ায়সারিণেত েনােবল গয্াসgিলর অবsান আেলাচনা কেরা। 
2

(b) Compare the first ionization potential of Na and Mg. 
Na এবং Mg-এর pথম আয়নীভবন িবভব মােনর tলনা কেরা। 

2
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4.  (a) With proper explanation write the increasing order of ionic radii for the following
species: 
কারণসহ kমবধর্মান আয়নীয় বয্াসাধর্ অনুসাের িনmিলিখত আয়নgিলেক সাজাওঃ 
 N3–, O2–, F–, Na+ 

2

(b) What is electronegativity? Arrange the following elements with increasing order of 
electronegativity: 
 F, Cl, Br, I 

ইেলেkােনেগিটিভিট িক ? িনেচর েমৗলgিলেক kমবধর্মান ইেলেkােনেগিটিভিট অনুসাের সাজাওঃ 
 F, Cl, Br, I

2

  

 UNIT-III 
5.  (a) State Bronsted and Lowry concept of acids and bases with examples. 

উদাহরণসহ bনেsড এবং লাউিরর অয্ািসড kারনীিত িববৃত কেরা। 
3

(b) Following Lux-Flood concept identify the acid and base in the equation below. 
লাk- াড মতানুসাের িনmিলিখত সমীকরণিটর অm ও kারকেক সনাk কেরা। 
 32 CaSiOSiOCaO  

1

(c) Give conjugate acids and bases of the following:
িনmিলিখতgিলর অনুবnী অm বা kারgিল েলেখাঃ 
 H2CO3 , NH2CONH2 , 4HSO , H2O  

2

  
6.  (a) Water acts as Lewis acid and Lewis base. Explain. 

জল লুইস অয্ািসড এবং লুইস kার dভােবই কাজ কের। বয্াখয্া কেরা। 
2

(b) Arrange the following hydracids in order of their acid-strength and explain. 
িনmিলিখত হাই ািসডgিলেক আmীকতার kমানুসাের সাজাও ও বয্াখয্া কেরা। 
 HF, HCl, HBr, HI 

2

(c) What do you mean by ‘levelling effect’? 
েলেভিলং এেফk বলেত কী েবােঝা ? 

2

  

 UNIT-IV 
7.  (a) Balance the following reactions using Ion electron method. 

িনেচর রাসায়িনক সমীকরণিট আয়ন ইেলক ন পdিতেত সমতা িবধান কেরা। 
 KMnO4 + H2SO4 + (COOH)2 → K2SO4 + MnSO4 + H2O + CO2↑ 

2

(b) Calculate the oxidation number of: (i) I in 3
62IOH  and (ii) Fe in Fe(CO)5 

জারণ সংখয্া িচিhত কেরাঃ (i) 3
62IOH  েযৗগিটেত I এর এবং (ii) Fe(CO)5 েযৗগিটেত Fe এর। 

1+1

  
8.  (a) Balance the following reactions using oxidation number method. 

িনেচর রাসায়িনক সমীকরণিট জারণ সংখয্া পdিতেত সমতা িবধান কেরা। 
 6423222 OSNaNaIOSNaI  

2

(b) Calculate the equivalent weight of KMnO4 in acid medium considering the 
molecular weight of KMnO4 = m. 
KMnO4 এর আণিবক ওজন = m ধের, অয্ািসড মাধয্েম KMnO4 এর tলয্া ভার গণনা কেরা। 

2
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 SECTION-B 

িবভাগ-খ 
Answer any four questions taking one from each unit 

 UNIT-I 
9.  (a) Why C2-C3 bond length is shorter in propene than in propane? 

েpােপন এর েচেয় pিপেন C2-C3 বn দঘর্য্ কম েকন ? 
2

(b) Compare the stabilities of C)(CH 33  and HEtCMe  with reasons. 

কারণসহেযােগ C)(CH 33  এবং HEtCMe -এর sায়ীt tলনা কেরা। 

2

  

10.(a) Compare the stabilities of 23 HCCH  and 2HCPh  with reasons.            

কারণসহেযােগ 23 HCCH  এবং 2HCPh -এর sায়ীt tলনা কেরা। 

2

(b) Define electrophile and nucleophile with examples. 
উদাহরণসহেযােগ ইেলেkাফাইল এবং িনউিkওফাইল-এর সংjা দাও। 

2

  

 UNIT-II 
11.(a) What is chiral center? How many chiral centers are there in meso-2,3-

dichlorobutane? Is this molecule chiral? If not, why? 
কাইরাল িবnু িক ? েমেসা-2,3–ডাইেbােমািবউেটেন কিট কাইরাল িবnু আেছ ? এই অণুিট িক 
কাইরাল ? যিদ না হয় েকন ? 

3

(b) Write down the Fischer and Newman projection formulae of meso-2,3-
dihydroxybutane. 
েমেসা-2,3-ডাইহাই িkিবউেটেনর িফশার ও িনউময্ান অিভেkপ সংেকত েলেখা। 

2

  
12.(a) Write down the structures of 

(i) R-2-bromobutane, (ii) E-2-pentene, (iii) D-glyceraldehyde. 
সংেকত েলেখাঃ  
(i) R-2-েbােমািবউেটন, (ii) E-2-েপিnন, (iii) D-িgসারালিডহাইড। 

3

(b) D and L-tartaric acid are optically active but meso-tartaric acid is optically inactive. 
— Explain. 
D এবং L–টাটর্ািরক অয্ািসড আেলাক সিkয় িকnt েমেসা-টাটর্ািরক অয্ািসড আেলাক সিkয় নয়।
— বয্াখয্া কেরা। 

2

  

 UNIT-III 

13.(a) Write short note on Hofmann elimination. 
হফময্ান অপনয়ন-এর উপর সংিkp টীকা েলেখা। 

2

(b) Between SN1 and SN2 reactions whose rate depends on the concentration of 
nucleophile? — Why? 
SN1 এবং SN2 িবিkয়ার মেধয্ েকান  ্ িটর হার িনউিkওফাইেলর গাঢ়েtর উপর িনভর্র কের ? — েকন ? 

2
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14.(a) Which of the following SN1 reactions would you expect to take place more rapidly? 

Explain. 
িনেচর SN1 িবিkয়াgেলার মেধয্ েকান ্  িট আরও drত ঘটেব বেল tিম আশা কেরা ? বয্াখয্া দাও। 
(i) (CH3)3C-I  +  CH3OH  →  (CH3)3COCH3  +  HI 

(ii) (CH3)3C-Cl  +  CH3OH  →  (CH3)3COCH3  +  HCl 

2

(b) Explain E2 reaction with examples. 
উদাহরণসহ E2 িবিkয়া বয্াখয্া কেরা। 

2

  

 UNIT-IV 
15.(a) Predict the major product of the following reaction and explain your choice. 

িনেচর িবিkয়ািটেত উৎপn মুখয্ িবিkয়াজাত পদাথর্িট িক িনধর্ারণ কেরা এবং েতামার পছেnর বয্াখয্া
দাও। 
 HBrCHCHOCHCH 33  

2

(b) How will you prepare the following? 
িনেচরgিল িকভােব pstত করেব ? 
(i) Acetone from acetylene 
(ii) 2-Butyne from propane. 

2+2

(c) How will you prepare 2o alcohols from Grignard reagent? 
িgগনাডর্ িবকারক েথেক িকভােব 2o অয্ালেকাহল তির করেব ? 

1

  
16.(a) Write down the products in the following reactions: 

িনেচর িবিkয়াgিলেত উৎপn পদাথর্gিল েলেখাঃ 

 

CH3

CH3C CH

CH3

CH2

i. Hg(CH3COO)2

ii) NaBH4/NaOH

H2SO4

H2O

2+2

(b) What is ozonolysis? Give the name and structural formula of the compound which 
on ozonolysis followed by hydrolysis gives acetone and propionaldehyde. 
ওেজােনালাইিসস িক ? েয েযৗগিটর ওেজােনালাইিসস এবং আdর্ িবে ষণ-এর পর অয্ািসেটান এবং
pিpয়নালিডহাইড উৎপn হয় তার নাম ও গঠন সংেকত েলেখা। 

1+2

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours/Programme 2nd Semester Supplementary Examination, 2021 

CEMHGEC02T/CEMGCOR02T-CHEMISTRY (GE2/DSC2) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 SECTION-A 

Answer four questions taking one from each unit 

pেতয্ক ইউিনট েথেক একিট  কের িনেয় েমাট চারিট  pেশ্নর উtর দাও 

 Unit-I 

1.  (a) Write down the Maxwell’s equation for distribution of molecular speeds in three 
dimensions and explain the terms. Show graphically how the velocity distribution 
curves vary at two different temperatures )(and 2121 TTTT   for the same gas. 

ময্াkওেয়েলর আণিবক গিতবnেনর িtমািtক সমীকরণিট েলেখা এবং pিতিট পদ বয্াখয্া কেরা। একই 
গয্ােসর েkেt dিট পৃথক 1T  ও )( 212 TTT   তাপমাtায় গিত বnেনর আkিতর িকrপ পিরবতর্ন হেব 
েলখিচেtর মাধয্েম েদখাও। 

2+2

(b) Write mathematical expression for mean free path of a gas. How does the mean 
free path of a gas change with rise in temperature at constant pressure? 

েকােনা গয্ােসর গড় মুk পেথর গািণিতক rপিট েলেখা। িsর চােপর উ তা বৃিdর সােথ গড় মুk পথ 
িকভােব পিরবিতর্ত হয় ? 

1+1

  
2.  (a) State the principle of equipartition of energy. Calculate the translational kinetic 

energy of a molecule of an ideal gas. 

শিkর সমিবভাজন নীিত িববৃত কেরা। আদশর্ গয্ােসর একিট অনুসরণ গিতশিk গণনা কেরা। 

1+1

(b) Calculate RMS speed of oxygen at 0°C. 

0°C উ তায় অিkেজেনর গড় িdঘািতয় বগর্মূল িনণর্য় কেরা। 

2

(c) Write down van der Waals equation in case of ‘n’ mole of a real gas. What is 
meant by compressibility factor Z ? 

‘n’ েমাল বাsব গয্ােসর জনয্ ভয্ানডারওয়ালেসর সমীকরণিট েলেখা। সংনময্তা gণক Z বলেত িক 
েবাঝায় ? 

1+1

  
 Unit-II 

3.  (a) Define coefficient of viscosity of a liquid. Write its SI unit. Determine its 
dimension. 

তরেলর সাndতা gণেকর সংjা দাও। ইহার একক েলেখা। SI পdিতেত ইহার মাtা িনধর্ারণ কেরা। 

1+1+1
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(b) Which instrument are used for measuring viscosity of a liquid? 

েকান যnt বয্বহার কের তরেলর সাndতা মাপা হয় ? 

1

  

4.  (a) Define Surface Tension. Determine its dimension. 

পৃ টােনর সংjা দাও। ইহার মাtা িনধর্ারণ কেরা। 

1+1

(b) How do surface tension and viscosity of a liquid vary with rise in temperature? 

েকান তরেলর পৃ টান এবং সাndতা উ তা বৃিdর সােথ িকভােব পিরবিতর্ত হয় ? 

2

  

 Unit-III 

5.  (a) What is meant by the plane of symmetry of a crystal? 

েকলােসর pিতসাময্ তল বলেত িক েবােঝা ? 

1

(b) Calculate the no. of atoms per unit cell of a face-centred cubic lattice. 

েকলােসর পৃ েকিndক কাঠােমার pিত একক েকােষর পরমাণুর সংখয্া গণনা কেরা। 

2

(c) What is meant by the Miller Indices of a crystal? 

একিট েকলােসর িমলার সূচক বলেত িক েবােঝা ? 

1

  
6.  (a) What do you mean by the unit cell of a crystal? 

একিট েকলােসর একক েকাষ বলেত িক েবােঝা ? 

1+2+1

(b) The Weiss indices of a plane of a cubic crystal are found to be  ::1 ; find the 
miller indices of the plane. 

একিট ঘনকাকার েকলােসর একিট তেলর ওেয়িসস সূচক হল  ::1 ; এর িমলার সূচকgিল িনণর্য় 
কেরা। 

(c) State the Steno’s Law of constancy of crystal angles of a solid crystal. 

কিঠন েকলােসর পৃ তেলর মধয্বতর্ী েকােণর rবকতা সmিকর্ত েsেনার সূtিট েলেখা। 

  

 Unit-IV 

7.  (a) What is Molecularity? Write down some differences between Molecularity and 
Order of a reaction. 

আণিবকতা কােক বেল ? একিট িবিkয়ার আণিবকতা এবং kেমর মেধয্ পাথর্কয্gেলা েলেখা। 

2+2+2

(b) If order of a reaction is 43  then what would be the unit of rate constant k. 

যিদ একিট িবিkয়ার kম 43  হয়, ঐ িবিkয়ািটর গিত rবেকর একক িনধর্ারণ কেরা। 

(c) For a first order reaction  2/1t  is 30 minutes. Calculate the rate constant of the 

reaction. 

একিট pথম kম িবিkয়ার অধর্িবেয়াজন কাল 30 িমিনট িবিkয়ািটর গিত rবক িনণর্য় কেরা। 

  
8.  (a) Write equation of rate constant of a zero order reaction. Write unit of rate constant 

of a first order reaction. 

নয্ kম িবিkয়ার গিত rবেকর সমীকরণিট েলেখা। pথম kম িবিkয়ার গিত rবেকর এককিট েলেখা। 

2+2+2
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(b) A first order reaction is 24.0% complete in 19.7 minutes. How long will the 
reaction take to be 90.0% complete? 

একিট pথম িবিkয়ার 24.0% িবেয়াজন ঘেট 19.7 িমিনেট। তাহেল ঐ িবিkয়ািটর 90.0% িবেয়ািজত 
হেত কতkণ সময় pেয়াজন হেব ? 

(c) Write down the expression of temperature dependence in Arrhenius equation on 
reaction rate explaining the terms involved. 

বয্বhত pতীকgিলর বয্াখয্াসহ িবিkয়া হােরর উ তার উপর িনভর্রশীলতার আরেহিনয়ােসর সমীকরণিট 
েলেখা। 

  

 SECTION-B 

Answer two questions taking one from each unit 

pেতয্ক ইউিনট েথেক একিট  কের িনেয় েমাট dিট  pেশ্নর উtর দাও 

 Unit-I 

9.  (a) Define Lattice energy. Write Born-Lande equation mentioning the terms involved 
in it. 

জালাক শিkর সংjা েলেখা। Born-Lande সমীকরণিট েলেখা। এর মেধয্কার পদgিলর পিরচয় দাও। 

1+2

(b) PbCl2 is crystalline solid but PbCl4 is liquid — Explain. 

PbCl2 েকলাসাকার কিঠন িকnt PbCl4 তরল – বয্াখয্া কেরা। 

2

(c) Predict the shapes of the following compounds on the basis of VSEPR theory: 

(i) NH3 (ii) BF3 (iii) SF4 

VSEPR তেttর সাহােযয্ িনmিলিখত েযৗগgিলর গঠেনর বণর্না দাও। 
(i) NH3 (ii) BF3 (iii) SF4 

3×2

  

10.(a) How many types of hydridization are possible with s-and p-orbitals? Give one 
example of each. 

s এবং p-কkেকর সংেযােগ কতpকার সংকরায়ণ সmব। pিতিটর একিট উদাহরণ দাও। 

3

(b) Carbondi-oxide is non-polar whereas water molecule is polar — Explain. 

কাবর্নডাই-অkাইড অrবীয় অথচ জলrবীয় – বয্াখয্া কেরা। 

2

(c) Give an outline of the Born-Haber cycle for the formation of NaCl crystal from 
Sodium metal and Chlorine gas. 

ধাতব েসািডয়াম এবং গয্াসীয় েkািরন েথেক েসািডয়াম েkারাইড গঠেনর েkেt Born-Haber চেkর 
নকশা িচt অ ন কেরা। 

3

(d) Write the Molecular Orbital electronic configuration of O2 and 
2O  and hence 

predict which one among them will be paramagnetic. 

O2 এবং 
2O  এর আণিবক কkেকর (Molecular Orbital) ইেলkন িবনয্াস েলেখা। এেদর মেধয্ 

েকানিট পরােচৗmকধমর্ী ? 

2+1
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 Unit-II 

11.(a) Give a comparative study of C, Si and Ge with respect to their (i) oxides 
(ii) hydrides. 

C, Si এবং Ge েমৗলসমূেহর (i) অkাইড (ii) হাই াইেডর সােপেk tলনামূলক আেলাচনা কেরা। 

2+2

(b) Compare the Lewis acidities of BF3 and BCl3 with explanation. 

BF3 এবং BCl3 এর লুইস অmীকতা বয্াখয্াসহ tলনা কেরা। 

3

(c) Basicity of NH3 more basic than that of PH3 — Explain. 

ফসিফন অেপkা অয্ােমািনয়া েবিশ kারীয় – বয্াখয্া কেরা। 

2

  

12.(a) Discuss the hydrides of nitrogen and phosphorous in a comparative manner. 

নাইে ােজন এবং ফসফরাস েমৗলসমূেহর হাই াইড েযৗগgিলর tলনামূলক আেলাচনা কেরা। 

3

(b) Explain why? 

কারণসহ বয্াখয্া কেরা। 

(i) SnCl4 is a liquid but SnCl2 is a solid at room temperature. 

 সাধারণ তাপমাtায় SnCl4 একিট তরল িকnt SnCl2 একিট কিঠন পদাথর্। 

(ii) Both PCl3 and PCl5 are formed but only NCl3 exists. 

 PCl3 এবং PCl5 উভয় েযৗগ গিঠত হয় – িকnt ধ ুNCl3 পাওয়া যায়। 

2×2

(c) Why SO2 shows both oxidizing and reducing properties? 

SO2 জারণ ও িবজারণ উভয় ধমর্ pদশর্ন কের েকন ? 

2

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 ——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours/Programme 3rd Semester Examination, 2021-22 

CEMHGEC03T/CEMGCOR03T-CHEMISTRY (GE3/DSC3) 

Time Allotted: 2 Hours  Full Marks: 40 

The figures in the margin indicate marks of question. pািnক সীমার মধ s সংখ ািট pে র মান িনেদশ কের।  
Candidates should answer in their own words পরীkাথীেদর িনেজর ভাষায় যথা সmব শbসীমার মেধ  
and adhere to the word limit as practicable. উtর িদেত হেব। 

All symbols are of usual significance. 

 SECTION-A 

 Answer any three questions taking one from each unit 
pেতয্ক ইউিনট থেক একিট  কের p  িনেয় মাট িতনিট  pে র উtর দাও 

 UNIT-I 

1.   (a) In thermodynamics what do you mean by open system, closed system and isolated 
system? 
তাপ গিতিবদয্ায় মুk িসেsম, বd িসেsম ও িনঃস  িসেsম বলেত িক েবােঝা ? 

3

(b) Calculate maximum work in (i) ergs and in (ii) litre-atmosphere when 2 mole of an 
ideal gas expands isothermally at 27°C from 2 litres to 10 litres. 
2 েমাল েকােনা আদশর্ গয্াসেক 27°C উ তায় সমতাপীয়ভােব 2 িলটার আয়তন েথেক 10 িলটার 
আয়তেন pসািরত করা হেল সবর্ািধক kতকােযর্র পিরমাণ (i) আগর্ (ii) িলটার-অয্াটেমািsয়ার একেক 
িনণর্য় কেরা। 

3

(c) Classify the following into intensive and extensive properties: 
Mole fraction, Internal energy, Viscosity, Temperature. 

িনেmাk ধমর্gিলেক সংকীণর্ এবং িবকীণর্ ধমর্ িহেসেব ে ণীবd কেরাঃ  
 েমাল ভgাংশ, আভয্nরীণ শিk, সাndতা, তাপমাtা। 

2

  
2.   (a) Deduce T-V relationship of an ideal gas under reversible adiabatic condition.  

আদশর্ গয্ােসর পরাবতর্ rdতাপীয় পিরবতর্েনর েkেt T-V সমীকরণিট pিত া কেরা। 
3

(b) What are the thermodynamic criteria for (i) equilibrium (ii) spontaneity of a 
process? 
(i) সাময্াবsায় এবং (ii) sতঃsতর্ pিkয়ায় তাপগতীয় ৈবিশ য্ িক িক ? 

2

(c) Establish Kirchhoff’s equation related to heat of reaction and temperature.  
িবিkয়া তােপর উপর উ তার pভাব সmিকর্ত কারশেফর সমীকরণ pিত া কেরা। 

2

(d) What is heat of neutralization? 
pশমন তাপ িক ?  

1
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 UNIT-II 

3.   (a) For the reaction PCl5(g) ⇌ PCl3(g) + Cl2(g) find out the relation among Kp,  and 
P in the equilibrium condition.  
এই িবিkয়ািটর েkেt সাময্াবsায় Kp,  ও P-এর মেধয্ সmকর্ িনধর্ারণ কেরা। 

PCl5(g) ⇌ PCl3(g) + Cl2(g) 

3

(b) What is Le Chatelier principle? 
লা শােতিলয়ােরর নীিত িক ? 

1

(c) What is the effect of addition of inert gas on equilibrium in a gaseous reaction at 
constant volume? 
িsর আয়তেন েকােনা গয্াসীয় িবিkয়ায় িনিkয় গয্াস েযাগ করার ফেল সাময্াবsার িক pভাব পেড় ? 

2

  
4.   (a) Show the relation between Kp’s of the following chemical equilibria: 

নীেচর িবিkয়া সাময্gিলর Kp-এর মেধয্ সmকর্ েদখাও। 
N2(g) + 3H2(g) ⇌ 2NH3(g) 

2
1 N2(g) + 2

3 H2(g) ⇌ NH3(g) 

3

(b) Discuss the effect of temperature and pressure on the equilibrium of the following 
reaction. 
িবিkয়ািটর েkেt সাময্াবsায় উ তা এবং চােপর pভাব আেলাচনা কেরা।  

N2(g) + 3H2(g) ⇌ 2NH3(g) + 22.08 Kcal. 

3

  

 UNIT-III 

5.   (a) What do you mean by ionic product of water and how it is different from 
ionization constant of water. 
জেলর আয়নীয় gণফল বলেত কী েবােঝা ? জেলর আয়নীয় gণফল এবং আয়ন rবেকর মেধয্ pেভদ 
িক ?  

3

(b) In a buffer solution concentration of NH3 is 0.01 mole/litre and concentration of 
NH4Cl is 0.02 mole/litre. Find out the pH ? [Given Kb(NH3) = 1.8×10–5] 
একিট বাফার dবেণর pিত িলটাের 0.01 েমাল NH3 ও 0.02 েমাল NH4Cl বতর্মান। dবণিটর pH 
কত ? [েদওয়া আেছ Kb(NH3) = 1.8×10–5] 

3

  
6.   (a) Deduce an expression for pH of the hydrolysis of an aqueous solution of a salt of 

strong acid and weak base. 
একিট তীb অm ও একিট মৃd kােরর লবেণর জলীয় dবেণর আd র্িবে ষেণ pH-এর সমীকরণিট pিত া 
কেরা।  

3

(b) What is a buffer solution? Discuss the buffer action of a mixture of weak acid and 
its salt. 
বাফার dবণ িক ? একিট dবর্ল অয্ািসড ও তার লবণ-এর িম েণর বাফার অয্াকশন বণর্না কেরা। 

3
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 SECTION-B 

 Answer any four questions taking one from each unit 

pেতয্ক ইউিনট থেক একিট  কের p  িনেয় মাট চারিট  pে র উtর দাও 

 UNIT-I 

7.   (a) How will you carry out the following reaction?  
িনmিলিখত িবিkয়ািট িকভােব সmাদন করেব ? 

NO2 NO2

NO2  

2

(b) Why polyalkylation happens in alkylation reaction of benzene by Friedel Crafts 
reaction? 
ি েডল kাফট অয্ালকাইেলশন িবিkয়ােত পিলঅয্ালকাইেলশন ঘেট েকন ?  

2

  
8.   (a) Complete the following Reaction. 

িনmিলিখত িবিkয়ািট সmূণর্ কেরা।  
H2SO4 , SO3

200oC  

2

(b) How the following conversion could be carried out? 
িনmিলিখত rপাnর কীভােব সmn করা েযেত পাের ?  
(i) Benzene to Acetophenone. 

2

  

 UNIT-II 

9. How will you prepare the following compounds using methyl magnesium iodide 
(CH3MgI): 
িমথাইল ময্াগেনিসয়াম আেয়াডাইড বয্বহার কের কীভােব িনmিলিখত েযৗগgিল pstত করেব ? 
(i) CH3COOH  (ii) CH3CHOHCH3 

2×2 = 4

  
10. How would you prepare? 

িকভােব ৈতির করেব ?  
 
 
 
 
 
 
 
 
 

2×2 = 4

(i) 

(ii) 

NH2 Cl 

ONa OH 

COOH 
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 UNIT-III 

11. (a) How would you distinguish chemically between 1°, 2° and 3° alcohols? 

রাসায়িনক উপােয় িকভােব 1°, 2° ও 3° অয্ালেকাহেলর মেধয্ পাথর্কয্ িনrপণ করেব ? 
3

(b) Write down the product(s) of the following reactions: 

নীেচর িবিkয়াgিলেত উৎপn পদাথর্ (gিল) েলেখা।  

 

 

2+2

  

12. (a) Write notes on any two of the following: 

িনেmর িবষয়gিলর েয-েকােনা dিটর উপর টীকা েলেখাঃ 
(i) Claisen rearrangement 

 েkইেজন পুনগর্ঠন িবিkয়া 
(ii) Pinacol-pinacolone rearrangement 

 িপনাকল-িপনােকালন িবিkয়া 
(iii) Williamson’s ether synthesis. 

 উইিলয়ামসন ইথার সংে ষণ। 

2+2

(b) Identify the product [A], [B] and [C] in the following reactions: 

িনেmর িবিkয়াgিলেত [A], [B] এবং [C] সনাk কেরা। 

 

3

  

 UNIT-IV 

13.  (a) How would you convert? 

Benzaldehyde → Cinnamic Acid. 

িকভােব ৈতির করেব? 
েব ালিডহাইড → িসনািমক অয্ািসড। 

3

(b) Complete the following reaction. 

িনmিলিখত িবিkয়ািট সmূণর্ কেরা। 

C6H5CHO2
40% NaOH

?  

2
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14. (a) Ethyl alcohol and isopropyl alcohols both give positive iodoform test, comment on 
the statement. 
ইথাইল অয্ালেকাহল এবং আইেসােpাপাইল অয্ালেকাহল উভয়ই ইিতবাচক আেয়ােডাফমর্ পরীkা েদয়। 
িববৃিতর উপর মnবয্ কেরা। 

2

(b) Write note on:  Benzoin condensation. 
টীকা েলেখাঃ  Benzoin condensation. 

3

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script.  

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours/Programme 4th Semester Examination, 2021 

CEMHGEC04T/CEMGCOR04T-CHEMISTRY (GE4/DSC4) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 SECTION-A 

Answer four questions taking one from each unit 

pেতয্ক ইউিনট েথেক একিট  কের িনেয় েমাট চারিট  pে র উtর দাও 

 Unit-I 

1.  (a) State and explain the Raoult’s law of elevation of boiling point of a solution with a 
diagram. Write its mathematical form. 

িচেtর সাহােয  রাউলেটর sটনাে র উnয়ন সূtিট ব াখ া কেরা। এর গািণিতক rপিট েলেখা। 

3

(b) The vapour pressure of acetone at 20° C is 185 mm of mercury. Vapour pressure 
of a solution containing 1.2 g of a nonvolatile solute per 100 g of acetone is 
182.5 mm of mercury at 20° C. What is the molecular weight of the solute? 

20° C উ তায় অ ািসেটােনর বা চাপ 185 mm (পারদ)। 100 gাম অ ািসেটােন 1.2 gাম একিট 
অনুdায়ী পদাথর্ dবী ত করায় 20° C উ তায় dবেণর বা চাপ হল 182.5 mm (পারদ)। পদাথর্িটর 
আণিবক ভর কত হেব ? 

2

  
2.  (a) What is critical solution temperature? Explain with an example. 

সংকট dবণ উ তা কােক বেল ? একিট উদাহরণসহ েবাঝাও। 

2

(b) When a partially miscible liquid pair forms two conjugate layers at a definite 
temperature, then does addition of one liquid to it at the same temperature change 
the compositions of the layers? Give explanation. 

একিট িনিদর্  তাপমাtায় যিদ একিট আংিশক িমি ত তরল েজাড়া dিট সংহত sর তরী কের, তাহেল ঐ 
তাপমাtায় একিট তরল েযাগ করেল ঐ sেরর গঠন িক পিরবতর্ন হেব ? ব াখ া দাও। 

2

(c) Give one application of Nernst Distribution Law. 

নানর্েsর ব ন সূtিটর একিট pেয়াগ েলেখা। 

1

  

 Unit-II 
3.  (a) Draw the labeled phase diagram of sulphur system and describe it. 

িবিভn অংেশর নামসহ সালফােরর দশািচt অ ন কেরা এবং বণর্না কেরা। 

3
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(b) Explain why melting point of ice decreases with rise in pressure. 

চাপ বৃিdেত বরেফর গলনা  hাস পায় েকন ব াখ া কেরা। 

2

  

4.  (a) What is eutectic point? Draw the phase diagram of a simple eutectic system and 
identify the different regions. 

ইউেটকিটক িবn ু িক ? একিট সাধারণ ইউেটকিটক িসেsেমর দশািচt অ ন কের িবিভn অ ল িচিhত 
কেরা। 

1+2

(b) What is triple point? Calculate the degrees of freedom at the triple point in the 
phase diagram of water. 

tধ িবn ু িক ? জেলর দশািচেtর tধ িবn ুেত sাতnt  মাtা িনণর্য় কেরা। 

2

  

 Unit-III 

5.  (a) Discuss how does the equivalent conductance of a solution vary with dilution for 

(i)  Strong electrolyte 
(ii)  Weak electrolyte 

েকান  dবেণর tল া  পিরবািহতা তার লঘুতার সােথ িকভােব পিরবিতর্ত হয় ? আেলাচনা কেরা। 
(i)  তীb তিড়ৎিবে ষ  পদােথর্র জন  

(ii)  মৃd তিড়ৎিবে ষ  পদােথর্র জন  

3

(b) At 25° C the conductance of 1N KCl solution was found to be 3.25 mmho by a 
certain conductivity cell. If specific conductance of 1N KCl is 0.01286 mho cm-1, 
find the cell constant. Find also the equivalent conductance of 1N KCl. 

25° C উ তায় একিট পিরবািহতা েকােষ 1N KCl dবণ িনেয় 3.25 mmho পিরবািহতা পাওয়া েগল। 
যিদ 1N KCl dবেণর আেপিkক পিরবািহতা 0.01286 mho cm-1 হয় তাহেল েকাষ rবক িনণর্য় 
কেরা। dবণিটর tল া  পিরবািহতাও িনণর্য় কেরা। 

2

  
6.  (a) At 25° C and in infinite dilution the value of equivalent conductance of 

CH3COOH, HCl and NaCl are 78.0, 384.0 and 109 ohm-1cm2 respectively. 
Calculate the equivalent conductance of CH3COOH at infinite dilution at that 
temperature. 

25° C তাপমাtায় CH3COOH, HCl এবং NaCl-এর অসীম লঘুতায় tল া  পিরবািহতার মান 
যথাkেম 78.0, 384.0 এবং 109 ohm-1cm2 হেল অ ােসিটক অ ািসেডর জন  অসীম লঘুতায় tল া  
পিরবািহতার মান কত ? 

3

(b) State the Kohlrausch law. 

েকাহলরােশর সূtিট বণর্না কেরা। 

2

  

 Unit-IV 

7.  (a) What are reversible and irreversible cell? Give example. 

একমুখী ও উভয়মুখী েকাষ িক ? উদাহরণ দাও। 

3
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(b) Derive the Nernst equation of the following reaction taking place in voltaic cell 
 dDcCbBaA  

েভাlীয় েকােষ সংঘিটত িনmিলিখত িবিkয়ার জন  Nernst-এর সমীকরণিট উপপাদন কেরা। 
 dDcCbBaA  

2

  
8.  (a) Standard reduction potential of Cu|Cu  and Ag|Ag  electrodes are 0.337 and 

0.799 volt respectively. Construct a cell with the electrodes and find its standard 
e.m.f. 

Cu|Cu  এবং Ag|Ag  তিড়ৎdার dিটর pমাণ িবজারণ িবভব যথাkেম 0.337 এবং 
0.799 েভাl। তিড়ৎdার dিটর সাহােয  একিট েকাষ গঠন কেরা ও েকাষিটর pমাণ e.m.f  িনণর্য় কেরা। 

3

(b) What do you understand by electrochemical series? Why does AgNO3 solution 
turn blue when a Cu wire is dipped in it? 

তিড়ৎ রাসায়িনক ে িণ িক ? AgNO3 dবেণ একিট তামার তারেক িনমিjত করেল dবেণর বণর্ নীল হয় 
েকন ? 

1+1

  

 SECTION-B 
Answer two questions taking one from each unit 

pেতয্ক ইউিনট েথেক একিট  কের িনেয় েমাট dিট  pে র উtর দাও 

 Unit-I 
9.  (a) Mention the principle and reactions for gravimetric estimation of Zn2+. 

েতৗিলক িবে ষেণর মাধ েম dবেণ উপিsত Zn2+ আয়েনর পিরমাণ িকভােব িনণর্য় করেব তার নীিত ও 
িবিkয়া উেlখ কেরা। 

3

(b) What is a redox indicator? Which redox indicator can be used for the estimation of 
Fe2+  by K2Cr2O7? Draw its oxidized and reduced forms mentioning the colours. 

জারণ-িবজারণ িনেদর্শক িক ? আয়তনমািtক পdিতেত K2Cr2O7 dারা Fe2+-এর পিরমাণ িনণর্য় করেত 
েকান ্  জারণ-িবজারণ িনেদর্শক ব বহার করা যায় ? এর জািরত ও িবজািরত rপ িচtািয়ত কেরা ও িবিভn 
rেপর বণর্gিল েলেখা। 

3

(c) Define fR  value. Why thin layer chromatography is superior to paper 
chromatography? 

fR -এর সংjা েলেখা। সr sেরর েkামােটাgািফর tলনায় কাগজ েkামােটাgািফ সুিবধাজনক েকন ? 

2+2

  

10.(a) Define co-precipitation and post precipitation in the context of gravimetric 
analysis. Give relevant examples. 

েকা-অধেkপ ও েপাs অধেkপ িক ? উদাহরণ দাও। 

2+1

(b) Which primary standard solution is used for the standardization of EDTA? Which 
indicator is used for this titration? 

EDTA dবেণর মাtা িনণর্য় করার জন  েকান  ্ মুখ  pমাণ dবণ ব বহার করা হয় ? এই পdিতেত েকান  ্ 
িনেদর্শক ব বহার করা হয় ? 

1+1
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(c) Mention the desired properties of a primary standard in volumetric analysis. Why 
is KMnO4 not used as primary standard? 

অনুমাপন পdিতেত ব বhত মুখ  pমাণ পদােথর্র ধমর্gিল েলেখা। KMnO4 েকন মুখ  pমাণ পদাথর্ 
িহসােব ব বhত হয় না ? 

2+1

(d) What is common ion effect? 

Common ion pভাব বলেত িক েবােঝা ? 

2

  

 Unit-II 

11.(a) How does ozone layer depletion occur? Discuss the harmful effects of it. 

ওেজানsেরর kয় িকভােব হয় ? এর kিতকারক িদকgিল েলেখা। 

2+2

(b) What is photochemical smog? 

আেলাক রাসায়িনক েsাগ িক ?  

2

(c) What are the causes of soil pollution? 

মািট দূষেণর কারণgিল েলেখা। 

2

(d) What do you mean by BOD? 

িব ও িড িক ? 

2

  
12.(a) Discuss how water resources get polluted due to industrial effluents and 

agricultural runoff. 

িশl ও kিষজ বজর্  dারা জল িকভােব দূিষত হয় ? 

2+2

(b) Why hard water cannot form ‘foam’ with soaps easily?  

kরজল সাবােন সহেজ েফনা উৎপn কের না েকন ? 

2

(c) What is acid rain? 

অmবৃি  িক ? 

2
 

(d) Write a note on Bhopal Gas Tragedy. 

টীকা েলেখা েভাপাল গ াস িবপযর্য়। 

2

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Programme 6th Semester Examination, 2021  

CEMGDSE03T-CHEMISTRY (DSE2) 

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks.  pািnক সীমার মধ s সংখ ািট pে র মান িনেদশ কের। 
Candidates should answer in their own words  পরীkাথীরা িনেজর ভাষায় যথাসmব শbসীমার মেধ   
and adhere to the word limit as practicable. উtর িদেত হেব। সমs pতীক sাভািবক তাৎপযপূণ। 
All symbols are of usual significance. 

 Answer any three questions taking one from each Group 
pিত Group থেক একিট কের p  িনেয় মাট িতনিট pে র উtর দাও 

 GROUP-A
(Unit- 1 & 2) 

1.  (a) What is flint glass? How does it differ from potash glass?   
ি n gাস িক ? পটাশ gাস থেক এিট িকভােব আলাদা ? 

2

(b) What is cement? Write the composition of Portland cement.   
িসেমn িক ? পাটলয্াn িসেমেnর সংযুিত লেখা। 

2+2

(c) What is clay?   
k িক ? 

2

(d) Name the raw materials used for production of superphosphate. Give chemical  
reactions involved in this process.   

সুপারফসেফট সার উৎপাদেন কাঁচামালgিলর নাম লেখা। সংি  রাসায়িনক িবিkয়াgিল দাও। 

2+2

(e) What is mixed fertilizer? Which one is a better nitrogenous fertilizer and why: Urea or 
Ammonium Nitrate?   

িম  সার িক ? কান  ্ িট উnত নাইে ােজন সার এবং কন : ইউিরয়া বা অয্ােমািনয়াম নাইে ট ? 

2+2

   
2.  (a) Name the oxides which are used for coloring traffic signal glass.   

য্ািফক িসগনয্ােলর রঙীন কাঁেচর জনয্ বয্বhত অkাইডgিলর নাম দাও। 
2

(b) What is ceramic? Mention its characteristics and uses.   
সরািমক িক ? এর বিশ য্ ও বয্বহার লেখা। 

2+2+2

(c) What is the meaning of label 10-20-0 in a bag of fertilizer? 

একিট সােরর বয্ােগ 10-20-0 লেবেলর অথ িক ? 
2
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(d) What is Biofertilizer? Mention its advantage over chemical fertilizer.  
বােয়াফািটলাইজার িক ? রাসায়িনক সােরর চেয় এর সুিবধার কথা উেlখ কেরা। 

2+2

(e) Write the reactions involved in production of urea. 
ইউিরয়া উৎপাদেনর সােথ জিড়ত িবিkয়াgিল লেখা। 

2

   

 GROUP-B
(Unit-  3, 4 & 5) 

 

3.  (a) What is paint? Mention the desired properties of an ideal paint. 

রং িক ? একিট আদশ রেঙর কাি kত বিশ য্gিল উেlখ কেরা। 
2+2

(b) Write down the main components of oil varnish.   
তল বািনেশর pধান উপাদানgিল লেখা। 

2

(c) With example define Primary and Secondary batteries.
উদাহরণসহ pাইমারী ও সেকnাির বয্াটািরর সংjা দাও। 

2+2

(d) Write short note on solar cell.   
সংিkp টীকা লেখাঃ সালার সল। 

2

(e) What do you mean by steel? Mention its properties and uses.   
িsল বলেত িক বােঝা ? ইহার বিশ য্ ও বয্বহার উেlখ কেরা। 

2+2

  
4.  (a) What is enamel? Write the properties of pigment. 

এনােমল িক ? িপগেমেnর বিশ য্gিল লেখা। 
2+2

(b) What is anodizing?   
অয্ােনাডাইিজং িক ? 

2

(c) Write the electrode reactions occurring during charging of a Lead-Acid storage cell. 
What is the difference between a battery and a fuel cell? Can the “fuel” of a fuel cell 
be a solid?   
লড-অয্ািসড sােরজ সল চাজ করার সময় ইেলকে াড িবিkয়াgিল লেখা। বয্াটাির এবং jালানী 
কােষর মেধয্ পাথকয্ িক ? jালানী কােষর ‘‘jালানী’’ িক কিঠন হেত পাের ? 

2+1+1

(d) What is alloy? Write down two advantages of alloys over metals.   
অয্ালয় িক ? ধাt অেপkা অয্ালেয়র dিট সুিবধা লেখা। 

2

(e) Briefly describe desulphurization process of steel. What are the utilities of this 
protocol?   
সংেkেপ ইsােতর িডসালফারাইেজশন pিkয়া বণনা কেরা। এই pিkয়ার উপেযািগতাgিল িক িক ? 

2+2

   

 GROUP-C
(Unit- 6 & 7) 

 

5.  (a) What is Phase Transfer Catalysis? Give one example. 
ফজ াnফার কয্াটালাইিসস িক ? একটা উদাহরণ দাও। 

1+1

(b) Explain the reason of catalytic activity of zeolite. 
িজওলাইেটর অনুঘটক িkয়াকলােপর কারণ বয্াখয্া কেরা। 

2
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(c) What do we mean by Power Index of an explosive? How is it calculated?   
একিট িবেsারেকর পাওয়ার ইনেডk বলেত িক বােঝা ? এিট িকভােব গণনা করা হয় ? 

1+1

(d) How lead azide can be prepared? Give the reaction. 
লড অয্াজাইড িকভােব pstত করা যেত পাের ? িবিkয়া দাও। 

2

   
6.  (a) What are used as rocket propellants? Mention advantage and disadvantage of solid 

rocket propellants.   
রেকট pেপলয্াn িহসােব িক বয্বহার করা হয় ? কিঠন রেকট pেপলয্াngিলর সুিবধা এবং অসুিবধা 
উেlখ কেরা। 

1+2

(b) What is chemical name of RDX? 
RDX-এর রাসায়িনক নাম লেখা। 

1

(c) Compare the merits and demerits of Homogenous and Heterogeneous catalysis.   
সমসt এবং অসমসt অনুঘটেকর gণাবলী এবং trিটgিল tলনা কেরা। 

2

(d) Finely powdered nickel acts as a better catalyst for hydrogenation of alkene as 
compared to nickel rods — Explain.   
সূkভােব g ঁড়া িনেকল, িনেকল রেডর tলনায় অয্ালেকন হাইে ােজেনশেনর জনয্ একিট ভাল 
অনুঘটক িহসােব কাজ কের — বয্াখয্া কেরা। 

2

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 
B.Sc. Programme 6th Semester Examination, 2021  

CEMGDSE04T-CHEMISTRY (DSE2) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. pািnক সীমার মধ s সংখ ািট পূণমান িনেদশ কের।  
Candidates should answer in their own words পরীkাথীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ  
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

 SECTION-A 

 Answer two questions taking one from each Group 

pিতিট Group েথেক একিট কের p  িনেয় েমাট dিট  pে র উtর দাও 

 GROUP-A / িবভাগ-ক 
(Unit- 1 & 2) 

 1. (a) What are the special characteristics of d block elements? 

‘d’ bক মৗেলর িবেশষ বিশ য্gিল িক ? 
2

(b) What is the oxidation state of Cr in CrO5? 

CrO5-এর মেধয্ Cr-এর জারণsর কত ? 
2

(c) How would you prepare KMnO4 from pyrolusite? State with equation one 
important use of it in analytical chemistry. 

পাইেরালুসাইট থেক িকভােব KMnO4 তরী করা যায় ? বয্বহািরক রসায়েন KMnO4-এর িবিkয়াসহ 
একিট উেlখেযাগয্ বয্বহার বেলা। 

3

(d) Describe the different binding modes of CO in polynuclear metal carbonyls. 

পিলিনউিkয়ার ধাতব কাবর্েনট এর মেধয্ কাবর্ন-মেনাkাইেডর িবিভn ধরেনর বnন সmেকর্ আেলাচনা 
কেরা। 

3

  

2.  (a) (i) What do you mean by organometallic compounds? Give example. 

 জব-ধাতব যৗগ বলেত িক বােঝা ? উদাহরণ দাও। 

(ii) “CaC2 is an organometallic compound” — Justify. 

 “CaC2 -একিট জব-ধাতব যৗগ’’ — মnবয্ কেরা। 

2+1

(b) What is EAN rule? Why cobalt and manganese generally form binuclear carbonyls?

EAN-িনয়মিট বেলা। কাবাl এবং ময্া ািনজ সাধারণত বাইিনউিkয়ার কাবর্িনল যৗগ গঠন কের 
— কন ? 

4



CBCS/B.Sc./Programme/6th Sem./CEMGDSE04T/2021 

6305 2

(c) Discuss the structure and bonding in Zeise’s salt.  

Zeise’s লবণ এর গঠন কাঠােমা ও বnন সmেকর্ আেলাচনা কেরা। 
3

  

 GROUP-B / িবভাগ-খ 
(Unit- 3) 

3.  (a) What are the main sources of sodium and potassium in human life? State the role of 
Na+ and K+ in our body system. 

মানবেদেহর pেয়াজেন সািডয়াম ও পটািশয়ােমর pধান উৎস িক ? Na+ ও K+ -এর িমকা িক ? 

2+3

(b) Explain the importance of copper and iron ions in biological systems.  

বােয়ালিজকয্াল িসেsেম কপার, আয়রন আয়েনর grt লেখা। 
3

(c) What are the symptoms of low magnesium?  

ময্াগেনিসয়াম ধাtর কম উপিsিতেত িক ধরেনর অসুিবধা হেত পাের ? 
2

  

4.  (a) Define active and passive transport. What are trace and ultra trace elements? What 
will be health response if we increase the dose of essential elements? 

সিkয় পিরবহন এবং পয্ািসভ পিরবহন এর সংjা দাও। স এবং আল ্ া স উপাদান িক ? 
pেয়াজনীয় ধাtর উপাদানgিলর গাঢ়t বিৃd পেল শারীরবৃtীয় pিkয়ায় তার pভাব িক হেব ?  

2+3

(b) Write a brief account on: 

(i) Role of 2Mg  in photosynthesis. 

 সােলাকসংে ষ pিkয়ােত 2Mg  এর িমকা 

(ii) Importance of 2Ca  in human life. 

 মানবজীবেন 2Ca এর grt। 

2 2
1 ×2

 
 

 SECTION-B 

 Answer two questions taking one from each Group 

pিতিট Group েথেক একিট কের p  িনেয় েমাট dিট  pে র উtর দাও 

 GROUP-A / িবভাগ-ক 
(Unit- 1 & 2) 

5.  (a) Anthracene undergoes many reactions in 9, 10 positions — Why? 

অয্ান ািসেনর অেনক িবিkয়া উহার 9, 10 িচিhত কাবর্ন পরমাণুর sােন ঘেট থােক — কন ?  
3

(b) Arrange the following compounds in increasing order of reactivity towards 
electrophilic substitution reactions. (With reasons) 
(i) Furan,    (ii) Pyrrole,    (iii) Thiophene 

নীেচর যৗগgিলর kেt ইেলkিফলীয় pিতsাপন িবিkয়ার সিkয়তার kম বয্াখয্া কেরা — কারণসহ। 
(i) িফউরান,    (ii) িপেরাল,    (iii) থােয়ািফন 

3
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(c) How would you prepare ethyl acetoacetate in the laboratory? Why is it called active 
methylene compound? 

রসায়নাগাের িকভােব ইথাইল অয্ািসেটাঅয্ািসেটট pstত করেব ? এই যৗগিটেক সিkয় িমিথিলন যৗগ 
বলা হয় কন ? 

3+1

  
6.  (a) Compare the basicity of pyridine and pyrrole with reasonable explanation. 

কারণসহ িপিরিডন ও িপেরােলর kারকেtর tলনা কেরা। 
2

(b) How would you synthesize the following compounds from ethyl acetoacetate? 
(Any two)  
(i) Pentanoic acid,   (ii) 2-Butanone,   (iii) Chrotonic acid, (iv) Succinic acid  

ইথাইল অয্ািসেটাঅয্ািসেটট থেক িনmিলিখত যৗগgিল িকভােব pstত করেব ? ( য- কােনা dিট) 
(i) পnানিয়ক অয্ািসড,  (ii) 2-িবউটােনান,   (iii) kােটািনক অয্ািসড,   (iv) সাক  ্  িসিনক অয্ািসড 

4

(c) Identify the product(s) (A, B, C, D): 

িনmিলিখত িবিkয়ািটর জাতক পদাথর্ A, B, C ও D শনাk কেরাঃ 

 

2
1 ×4 = 2

(d) Why generally furan undergoes electrophillic substitution reactions in 2 or 5 
positions? 

সাধারণত িফউরােনর ইেলkিফলীয় pিতsাপন িবিkয়া 2 এবং 5 অবsােন ঘেট — কন ? 

2

  

 GROUP-B / িবভাগ-খ 
(Unit- 3) 

7.  (a) How you can separate salicylaldehyde from p-hydroxybenzaldehyde by IR 
spectroscopy? 

IR sকে াsিপর সাহােযয্ সয্ািলসাইলিডহাইডেক পয্ারা-হাই িkেবনজালিডহাইড থেক িকভােব 
পাথর্কয্ করেব ? 

2
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(b) Explain why the stretching frequency of the compounds given below follow this
trends: 

নীেচ দওয়া জব যৗগgিলর sিচং কmাে র kম এইরকম হল কন তার বয্াখয্া কেরা। 
RCOCl (1800 cm–1),  RCOOR (1760 cm–1),   RCOOH (1720 cm–1), RCONH2 
(1680 cm–1) 

4

(c) Among methane, ethylene and acetylene, which has got highest stretching 
frequency? — Explain. 

িমেথন, ইিথিলন, অয্ািসিটিলন এর মেধয্ কার sিচং কmা  বিশ ? — বয্াখয্া কেরা। 

2

(d) What is finger print region? 

িফ ারিpn অ ল িক ? 
2

  
8.  (a) Define following terms with examples: 

(i) Chromophore      (ii) Bathochromic shift 
উদাহরণসহ সংjা লেখাঃ 
(i) kােমােফার      (ii) বয্ােথােkািমক িশফট ্  

1 2
1 ×2

(b) Apply Woodward rules and calculate the value of absorption maxima )( max  of the 
following compounds. (any one) 
উডওয়াডর্ িনয়ম pেয়ােগ িনmিলিখত যৗেগর max  িনণর্য় কেরা। ( য- কােনা একিট) 
 
 
 (i)  (ii)  
 

2

(c) “IR-absorption due to C=C bond occurs at lower frequencies than the C=O bond.” 
— Explain. 
IR- শাষণ কmা  (absorption frequencies) C=O বnেনর tলনায় C=C-এর কম হয় 
— বয্াখয্া কেরা। 

3

(d) Trans isomer of stilbene shows max  at longer wavelength than the cis isomer 
— Explain. 
িsলিবেনর াn-আইেসামার িসস-আইেসামার এর tলনায় দীঘর্তর তর ৈদঘর্য্ )( max  এর অ েল পের 
— বয্াখয্া কেরা। 

2

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script.  

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. General Part-I Examination, 2021 

CHEMISTRY 
PAPER: CEMG-I 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. pািnক সীমার মধ s সংখ ািট পূণমান িনেদশ কের।  
Candidates should answer in their own words পরীkাথীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ  
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

 CEMGT-11A 
Answer any one question from either UNIT-I OR UNIT-II 

UNIT-I অথবা UNIT-II েথেক েয-েকােনা একিট  pে র উtর দাও 

UNIT-I 

12×1 = 12

1.(a) Mention the assumptions of kinetic theory of gases and derive the equation 
2

3
1 mNCPV , where the symbols have the usual significance. 

গয্ােসর গিততেttর sীকাযর্gিল উেlখ কেরা এবং 2

3
1 mNCPV

 
সমীকরণিট উপপাদন কেরা, 

েযখােন বয্বhত িচhgিল িনজ িনজ বিশ য্ িনেদর্শ কের।  

2+4

(b) Define viscosity coefficient of a liquid. Write its unit in CGS systems. Explain 
that viscosity of a liquid decreases with rise in temperature but that of a gas 
increases with temperature.  
তরেলর সাndতা gণা  কােক বেল ? CGS পdিতেত এর একক েলেখা। ‘উ তা বৃিdর সে  তরেলর 
সাndতা hাস পায় িকnt গয্ােসর সাndতা বৃিd পায়’ — আেলাচনা কেরা।  

1+1+2

(c) Calculate the root mean square velocity of oxygen gas at 27°C. 

27°C উ তায় অিkেজন গয্ােসর গড় িdঘাতীয় গিতেবেগর বগর্মূল (RMS velocity) িনণর্য় কেরা।  

2

  
2.(a) Prove 

8
3

C

CC

RT
VP  for a van der Waals gas, where PC, VC, TC are critical pressure, 

critical volume and critical temperature of the gas respectively. 

একিট ভয্ান ডার ওয়াল গয্ােসর েkেt pমাণ কেরা 
8
3

C

CC

RT
VP

 েযখােন PC, VC, TC যথাkেম ঐ 

গয্াসিটর সংকট চাপ, সংকট আয়তন ও সংকট তাপমাtা িনেদর্শ কের। 

4

(b) The van der Waals constants of a gas are a = 6.50 atm lit2 mole–2 and 
b = 0.056 lit mole–1. Calculate the critical pressure and molar critical volume of 
the gas.  

েকান গয্ােসর ভয্ান ডার ওয়াল rবকgিল হল a = 6.50 atm lit2 mole–2 এবং b = 0.056 lit 

3
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mole–1। গয্াসিটর আণব সংকট আয়তন এবং সংকট চাপ িনণর্য় কেরা। 

(c) Define unit cell of a crystal. Calculate the number of atoms per unit cell of a body 
centered cubic lattice. What is meant by the plane of symmetry of a crystal? 
েকান েকলােসর একক েকাষ-এর সংjা দাও। একিট েদহেকিndক ঘনেকর pিত একক েকােষ পরমাণুর 
সংখয্া িনণর্য় কেরা। েকলােসর pিতসাময্ তল বলেত িক েবােঝা ? 

1+1+1

(d) Surface tension and surface energy are numerically same. — Explain. 
পৃ টান এবং পৃ শিkর সাংখয্মান সমান— বয্াখয্া কেরা। 

2

  

 UNIT-II 
3.  (a) Define CP and CV. Deduce thermodynamically the equation CP – CV = R for one 

mole of an ideal gas.  
CP এবং CV –এর সংjা দাও। তাপগিতিবদয্ার সাহােযয্ উপপাদন কর েয একিট আদশর্ গয্ােসর এক 
েমােলর জনয্ CP – CV = R । 

2+3

(b) Find out the relation between heat of reaction at constant pressure and that at 
constant volume for a particular reaction. 
একিট িনিদর্  িবিkয়ার জনয্ িsর চােপ িবিkয়া তাপ এবং িsর আয়তেন িবিkয়া তােপর মেধয্ সmকর্ 
sাপন কেরা। 

3

(c) Calculate the maximum work when 2.0 mole of an ideal gas expands isothermally 
at 27°C from 1 litre to 5 litre. 
2.0 েমাল েকান আদশর্ গয্াসেক 27°C উ তায় সমতাপীয়ভােব 1 িলটার আয়তন েথেক 5 িলটার 
আয়তেন pসািরত করা হেল kতকােযর্র সেবর্াc পিরমাণ গণনা কেরা। 

2

(d) State and explain Hess’s law of constant heat summation. 
েহেসর তাপ সমি  িনতয্তার সূtিট িববৃত ও বয্াখয্া কেরা। 

2

  

4.  (a) Derive the relation PV  = constant, for an adiabatic reversible expansion of an 
ideal gas. 

আদশর্ গয্ােসর েkেt rdতাপীয় পরাবতর্ সmpসারেণর জনয্, PV  = rবক উপপাদন কেরা। 

4

(b) What is inversion temperature? Hydrogen gas on Joule-Thomson expansion at 
ordinary temperature shows heating effect. — Explain. 
িবেলাম উ তা িক ? সাধারণ উ তায় হাইে ােজন গয্ােসর জুল-থমসন সmpসারেণ উ তা বৃিd পায়।— 
বয্াখয্া কেরা। 

2+1

(c) Calculate the expansion work done when 50 g of water is electrolysed under 
constant pressure at 25°C. 
pসারণ কাযর্ িনণর্য় কেরা, যখন 50 g  জলেক তিড়ৎ িবে িষত করা হয় 25°C এবং িsর চােপ। 

2

(d) The constant pressure heat capacity of a sample of a perfect gas is 20.17 JK-1 
within the temperature range 25°C to 100°C. Find out the enthalpy change of the 
gas when the temperature is raised from 25°C to 100°C. 
একিট আদশর্ গয্ােসর 25°C েথেক 100°C সীমার মেধয্ িsর চােপ তাপgাহীতা হল  
20.17 JK-1। ওই গয্ােসর িsর চােপ এনথয্ালিপর পিরবতর্ন িনণর্য় কেরা যখন তাপমাtা 25°C েথেক 
বািড়েয় 100°C করা হল। 

3
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 CEMGT-11B 
Answer any one question from either UNIT-I OR UNIT-II 

UNIT-I অথবা UNIT-II েথেক েয-েকােনা একিট  pে র উtর দাও 

UNIT-I 

13×1= 13

5.  (a) Find out the expression for radius of the nth Bohr orbit. Why these orbits are 
called ‘Stationary orbits’? 

n-তম েবার কেkর বয্াসােধর্র রািশিট িনণর্য় কেরা। এই কkgিলেক sানুকk বলা হয় েকন ? 

3+2

(b) In what ways does an atomic orbital differ from a Bohr’s orbit? 

েবােরর কেkর সে  পরমাণ ুকkেকর pেভদ িক ? 

3

(c) Deduce an expression for the half-life period of a radioelement. 

েতজিstয় েমৗেলর অধর্ আয়ুsােলর সমীকরণ pিতপাদন কেরা। 

2

(d) Define isobars, isotones with one example. 

আইেসাবার, আইেসােটান-এর একিট কের উদাহরণসহ সংjা েলেখা।  
3

  

6.  (a) What is Pauli’s exclusion principle? What is the electronic configuration of 2Cu
? 

পাউিলর অপবজর্ন নীিত িক ? 2Cu -এর ইেলক ন িবনয্াস েলেখা। 

2+2

(b) How was Bohr’s atomic model modified by Somerfield’s theory? 

েসামারিফেlর তtt িকভােব েবার পরমাণ ুমেডল সংেশািধত কের ? 

2

(c) Distinguish between nuclear fission and fusion reactions with suitable examples. 

উপযুk উদাহরণসহ িনউিkয় িবভাজন ও সংেযাজন িবিkয়াgিলর মেধয্ পাথর্কয্ িনেদর্শ কেরা। 

4

(d) The half-life of 232Th is 10104.1  years and that of its daughter element 228Ra is 7 
years. What is the weight of 228Ra in equilibrium with 1 gm of 232Th. 
232Th-এর অধর্ আয়ু াল 10104.1  বৎসর এবং ইহা েথেক উৎপn 228Ra–এর অধর্ আয়ু াল 7 
বৎসর। কত ভেরর 228Ra 1 gাম 232Th –এর সে  সাময্াবsায় থাকেব ? 

3

  

 UNIT-II 
7.  (a) Describe the analytical tests to detect the following radicals (with reaction): 

িনmিলিখত মূলকgিলর সনাkকরেণর জনয্ gণগত পরীkা বণর্না কেরা। (িবিkয়াসহ) 
(i) Fe3+  (ii) Cl–   (iii) Cu2+ 

2×3

(b) How will you detect –NO2 group in presence of –NH2 group? 

–NH2 grেপর উপিsিতেত িকভােব –NO2 grপেক শনাk করেব ? 

2

(c) What is sodium nitropruside test for the detection of S2– ? Write the reactions. 

S2– এর সনাkকরেণ েসািডয়াম নাইে াprসাইড পরীkা িক ? িবিkয়ািট েলেখা। 

3

(d) What is Brady’s reagent? 

bয্ািডর িবকারক িক ? 

2
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8.  (a) Complete the following reactions:

নীেচর িবিkয়াgিল সmূণর্ কেরাঃ 
 

(i)  
 
 
 

(ii) (iii)  MnSO4 + HNO3 + NaBiO3  
 

2×3

(b) What is the group reagent for Group II and Group IIIA cations? Explain the 
principle involved in separation of Group IIIA cations. 

grপ II ও grপ IIIA কয্াটায়নgিলর জনয্ grপ িবকারকgিল িক িক ? grপ IIIA কয্াটায়নgিল 
পৃথকীকরেণর নীিতিট বয্াখয্া কেরা। 

2+2

(c) Explain the principle of cobalt nitrate test. How does zinc respond to cobalt 
nitrate test? Write down the pertinent reactions. 

েকাবাl নাইে ট পরীkার মলূনীিতিট বয্াখয্া কেরা। িজ  িকভােব েকাবাl নাইে ট পরীkায় সাড়া েদয় 
? সংি  িবিkয়াgিল েলেখা। 

3

  

 CEMGT-11C 

Answer any one question from either UNIT-I OR UNIT-II 

UNIT-I অথবা UNIT-II েথেক েয-েকােনা একিট  pে র উtর দাও 

UNIT-I 

12×1 =12

9.  (a) Write down the mechanism of the following reaction:
িনmিলিখত িবিkয়ািটর িkয়া েকৗশলিট িববৃত কেরাঃ 

 

  
42

3

SOHConc.
/HNOConc.  

3

(b) A compound A gives (CH3)2CO and CH3CH2COCH3 upon ozonolysis. What is 
the structure of A? 

একিট েযৗগ A ওজেনািলিসেসর ফেল (CH3)2CO এবং CH3CH2COCH3 উৎপn কের। A েযৗগিটর 
গঠন িক ? 

2

(c) What is the product of the following reaction? Give mechanism. 

িনmিলিখত িবিkয়ায় উৎপn পদাথর্িট িক ? িবিkয়ার িkয়ােকৗশল েলেখা। 

  22
23

OH/HBrCHCHCH  

1+2

OH

COOH 
+NaHCO3

NO2

OH 

FeCl3 

CH3 
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(d) How will you distinguish the compounds chemically in the following pairs? 

িনেmর েজাড়gিলর েযৗগgিলেক িকভােব রাসায়িনক উপােয় উহােদর পাথর্কয্ েবাঝােব ? 

(i) CHCCHCH 23  and  33 CHCCCH  

(ii) CH3 – C = CH – CH3  and  CH3 – CH2 – C = CH2 

 CH3  CH3  

2+2

  
10.(a) Write down the canonical forms of p-nitrophenoxide ion.

p-নাইে ােফনkাইড আয়েনর সংsnনজিনত গঠনgিল েলেখা। 
2

(b) Write down the product(s) of the following reactions:
নীেচর িবিkয়াgিলেত উৎপn পদাথর্(gিল) েলেখাঃ 

(i) BACHCCH
Co8060/4SO2H20%

4HgSO1%
I3CH(ii)
2NaNH(i)

3  

(ii) CCHCHCF HBr
23  

 

(iii)   D
3AlClanhd

Cl2CH2CH3CH  

6

(c) Monochlorination of a hydrocarbon (C5H12) gives only one monochlorinated 
derivative. Identify the hydrocarbon. 

একিট হাইে াকাবর্েনর (C5H12) েমােনােkািরেনশেন একিটমাt েমােনােkািরেনেটড জাতক উৎপn হয়। 
হাইে াকাবর্নিট সনাk কেরা। 

2

(d) Compare the stabilities of 32333 CHCHCHCH,C)(CH  with reasons. 

C)(CH 33  ও 323 CHCHCHCH  sািয়t tলনা কেরা। েতামার উtেরর বয্াখয্া দাও। 

2

  

 UNIT-II 
11.(a) Write down the Fischer projection formula for 

CH3 CH(OH)  CH(Br) CH3  and find out R/S configurational descriptors of the 
stereocentres in the formula you have drawn. 

CH3CH(OH) CH(Br)CH3 েযৗগিটর িফশার অিভেkপ িচt অ ন কেরা। েতামার অি ত িচেt 
উপিsত িsিরওেসnােরর R/S নামকরণ কেরা। 

2+2

(b) How can you distinguish the following pair by chemical method? 

রাসায়িনক পdিতেত িকভােব নীেচর েযৗগেজাড়gিলর মেধয্ পাথর্কয্ িনrপণ করেব ? 

(i) CH3 CH2 CH CH3  and   (CH3)3 C – OH. 
 OH 

(ii) CH3CH2OCH2CH3 and CH3OCH2CH2CH3  

1 2
1 +1 2

1
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(c) Give the preparation of phenyl magnesium bromide. Using phenyl magnesium 
bromide how can you prepare the following compounds. 

িফনাইল ময্াগেনিসয়াম েbামাইেডর pstিত েলেখা। িফনাইল ময্াগেনিসয়াম েbামাইড বয্বহার কের 
িকভােব িনmিলিখত েযৗগgিল pstত করেব ? 

(i) C6H5COCH3   (ii)  C6H5COOH  

1+2+2

  

12.(a) Write down the mechanism of E1 reaction showing the rate determining step. 

হার িনণর্ায়ক ধাপ উেlখ কের E1 িবিkয়ার িkয়ােকৗশল েদখাও। 

3

(b) Write down all the stereoisomers of CH3CH(OH)CH(OH)CH3. Identify the pair 
of enantiomers and diastereomers. 

CH3CH(OH)CH(OH)CH3 েযৗগিটর সবকিট িsিরওআইেসামার েলেখা। এনানিশওমার ও 
ডায়ািsিরওমার েজাড়gিল িচিhত কেরা। 

3

(c) Predict the products in the following reactions. (any two) 

নীেচর িবিkয়াgিলেত উৎপn পদাথর্gিল েলেখা। (েয-েকােনা dিট ) 
 

(i)  
 

(ii) 
Δ

4SO2HConc.
OH2CH

3CH
|

3CH
|
C3CH  

(iii) 
O3H(ii)

MgBr3CH(i)
3COCH3CH  

2+2

(d) Ethanol is soluble in water but dimethyl ether is not. — Explain. 

ইথানল জেল dাবয্ িকnt ডাইিমথাইল ইথার নয়। — বয্াখয্া কেরা। 
2

  

 CEMGT-11D 

Answer any one question from either UNIT-I OR UNIT-II 

UNIT-I অথবা UNIT-II েথেক েয-েকােনা একিট  pে র উtর দাও 

UNIT-I 

13×1 = 13

13.(a) What is Lattice energy? Establish the Born-Haber cycle for the formation of 
Sodium Chloride crystal from Metallic Sodium and gaseous chlorine. 

জালক শিkর সংjা দাও। ধাতব েসািডয়াম ও গয্াসীয় েkািরন েথেক েসািডয়াম েkারাইড গঠেনর ‘বণর্-
েহবার’ চk pিত া কেরা। 

1+4

Cl 

NO2 

NaOH 
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(b) Discuss VSEPR theory and predict the shapes of the following molecules (any 
two):  
VSEPR তtt আেলাচনা কেরা এবং িনmিলিখত অনুgিলর আkিতর আভাস দাও।  
(েয-েকােনা dিট ) 
(i)  H2O  (ii)  SF6  (iii)  NH3 

2×2

(c) Explain why 
(i) HF has higher boiling point than HCl. 
(ii) PCl5 is a well known compound but PH5 does not exist. 

কারণ বয্াখয্া কেরাঃ 
 (i) HF-এর sটনাংক HCl–এর েচেয় েবশী। 
(ii) PCl5 অণিুট পাওয়া যায় িকnt PH5 অণুিটর অিst েনই। 

2+2

  
14.(a) Explain the structures of BCl3 and PH3 with the help of theory of hybridisation. 

সংকরায়ণ তেttর সাহােযয্ BCl3 এবং PH3-এর গঠন বয্াখয্া কেরা। 
2+2

(b) Explain: 
(i) NH3 is more polar than NF3. 
(ii) Melting point of AlF3 is greater than that of AlCl3. 

বয্াখয্া কেরাঃ  
(i) NH3, NF3 অেপkা েবশী rবীয়।   
(ii) AlF3-এর গলনাংক AlCl3 অেপkা েবশী। 

2+2

(c) SiCl4 hydrolyses readily but CCl4 is inert towards water. — Explain. 

SiCl4 সহেজ আdর্িবে িষত হয় িকnt CCl4 জেল িনিkয়।— বয্াখয্া কেরা। 

2

(d) AgF is soluble in water but AgI is not. — Explain. 

AgF জেল dাবয্ িকnt AgI নয়। — বয্াখয্া কেরা। 

3

  

 UNIT-II 

15.(a) Make a comparative study of N, P and As with respect to the following: 
(i) Hydrides (ii) Oxides (iii) Oxyacids.   

N, P এবং As েমৗল িতনিটর িনেmাk ধমর্gিলর সােপেk tলনামূলক আেলাচনা কেরাঃ 
(i) হাই াইড সমূহ   (ii) অkাইড সমূহ   (iii) অিkঅয্ািসড সমূহ 

2×3

(b) What is electronegativity? Arrange the following with increasing order of 
electronegativity. Give reasons. 

তিড়ৎ ঋণাtকতা িক ? িনেmাk েমৗলgিলেক kমবধর্মান তিড়ৎ ঋণাtকতা অনুসাের সাজাওঃ — বয্াখয্া 
কেরা। 

 Cl,  I,  F,  Br  

2+2
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(c) Discuss the hydrides of carbon and silicon in a comparative manner. 

কাবর্ন ও িসিলকন েমৗল dিটর হাই াইড সমূেহর মেধয্ tলনামূলক আেলাচনা কেরা। 
3

  
16.(a)  Compare the Lewis acidity of halides of Boron with proper explanation. 

উপযুk যুিkসহ েবারণ হয্ালাইডgিলর লইুস-এর আিmকতার tলনা কেরা। 

3

(b) Give one preparation and use of hydrazine. 

হাই ািজন-এর pstিতর একিট পdিত ও বয্বহার েলেখা। 

2

  
(c) Explain: 

(i) The 1st electron affinity of oxygen is negative but the 2nd electron affinity of 
oxygen is positive. 

(ii) Nitrogen is less electronegative than oxygen but the ionisation  potential of 
nitrogen is greater than that of oxygen. 

বয্াখয্া কেরাঃ 
(i) অিkেজেনর pথম ইেলক ন আসিk ঋণাtক িকnt িdতীয় ইেলক ন আসিk ধনাtক। 
(ii) নাইে ােজেনর তিড়ৎ ঋণাtকতা অিkেজেনর েথেক কম িকnt আয়নীভবন িবভব অিkেজেনর েচেয় 

েবশী। 

2+2

(d) Size of K+ ion is smaller than Cl– ion although they contain the same number of 
electrons. — Explain. 

যিদও K+ আয়েনর এবং Cl– আয়েন সমসংখয্ক ইেলক ন বতর্মান, K+ আয়েনর আকার Cl– এর েথেক 
কম। বয্াখয্া কেরা। 

2

(e) Compare the stabilities of PbCl2 and PbCl4 with reasons. 

কারণসহ PbCl2 ও PbCl4–এর sায়ীt tলনা কেরা। 

2

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

to their own respective colleges on the same day / date of examination within 1 hour after end of 
exam. University / College authorities will not be held responsible for wrong submission (at in 
proper address). Students are strongly advised not to submit multiple copies of the same answer 
script. 

 
——×—— 
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 CEMGT-34A 
Answer any two questions from the following 

িনmিলিখত েয-েকােনা dিট  pে র উtর দাও 

12×2= 24

1.  (a) What are determinate and indeterminate errors? 
িনণর্ীত ও অিনণর্ীত trিট িক ? 

2

(b) What is standard deviation? Determine the standard deviation for the following 
numbers: 
0.60, 0.62, 0.55, 0.67, 0.68, 0.72, 0.85 
pমাণ িবcয্িত িক ? িনেmাk রািশgিলর pমাণ িবcয্িত িনণর্য় কেরা। 
0.60, 0.62, 0.55, 0.67, 0.68, 0.72, 0.85 

1+2

(c) Describe the method of gravimetric estimation of Barium (Principle, Reaction, 
Procedure, Calculation).  
েতৗিলক পdিতেত েবিরয়ােমর পিরমান িনণর্েয়র পdিতিট বণর্না কেরা (নীিত, িবিkয়া, পdিত, গণনা)। 

4

(d) What do you mean by ‘RAM’ and ‘ROM’? Give any one difference between 
‘RAM’ and ‘ROM’. 
‘RAM’ ও ‘ROM’ বলেত িক েবােঝা ? ‘RAM’ ও ‘ROM’-এর একিট পাথর্কয্ েলেখা। 

2+1

  
2. (a) Discuss the importance of solubility product in chemical analysis with one 

example.  
রাসায়িনক িবে ষেণ dাবয্তা gণফেলর grt একিট উদাহরণ সহেযােগ আেলাচনা কেরা। 

4

(b) Describe a method for gravimetric estimation of Lead (Principle and Reaction). 
েতৗিলক  পdিতেত েলেডর পিরমান িনণর্েয়র পdিতিট বণর্না কেরা (নীিত ও িবিkয়া)। 

3

(c) Experimental value of a quantity is 14.75, but its actual value should be 14.70. 
Calculate ‘absolute’ error and ‘relative’ error for this result. 
একিট রািশর পরীkালb মান 14.75, িকnt ইহার pkত মান হওয়া উিচত 14.70। এই ফেলর জনয্ 
সmূণর্ trিট ও আেপিkক trিট গণনা কেরা। 

3

(d) Add the binary numbers 1101 and 11011. 
1101 ও 11011 িdক সংখয্া dিট েযাগ কেরা। 

2
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3.  (a) What do you mean by primary and secondary standard solution? Calculate 
equivalent weight of KMnO4 in acid medium. 
মুখয্ ও েগৗণ pমাণ dবণ বলেত িক েবােঝা ? অm মাধয্েম KMnO4-এর tলয্া ভার িনণর্য় কেরা। 

2+2

(b) How is Mg estimated complexometrically? 
‘কে pেkােমি ক’ পdিতেত িকভােব Mg-এর পিরমাণ িনণর্য় করা যায় ? 

2

(c) What is chromatography? Name two adsorbents suitable for use in column 
chromatography.  
েkামােটাgািফ িক ? কলাম েkামােটাgািফেত বয্বহােরর উপেযাগী dিট অিধেশাষেকর নাম েলেখা। 

2+1

(d) In the estimation of Fe2+ by K2Cr2O7 in acid medium calculate equivalent weight 
of the primary standard solution showing half reaction. Which indicator is used 
here? 
K2Cr2O7-এর সাহােযয্ আিmক dবেণ Fe2+ পিরমাপেণ িনিদর্  অধর্িবিkয়া সহ মুখয্ pমাণ dবণিটর 
tলয্া ভার িনণর্য় কেরা। এখােন েকান িনেদর্শক বয্বhত হয় ?  

2+1

  
4.  (a) What type of indicator is used in complexometric titration? Explain with example.  

‘কে pেkােমি ক’ পিরমাপেন িক ধরেণর িনেদর্শক বয্বহার করা হয় ? উদাহরণসহ বয্াখয্া কেরা। 
3

(b) Mention the names and functions of constituents of Zimmermann-Reinhardt 
solution. Write chemical name and formula of Mohr’s salt. 
িজমারময্ান-রাইনহাডর্ dবেণর উপকরণgিল এবং তােদর উপেযাগীতা েলেখা। েমার লবেণর রাসায়িনক 
নাম ও সংেকত েলেখা। 

2+2

(c) State the criteria for selection of indicators for acid-base titration.
অmkারক pশমন িবিkয়ার সূচক িনবর্াচেনর নীিত িববৃত কেরা। 

2

(d) What is meant by thin layer chromatography? Mention the adsorbent and binder 
used in its stationary phase. 
িথন ্   েলয়ার েkামােটাgাফী িক ? এখােন িsর দশায় িক ধরেণর অিধেশাষক এবং বnক বয্বহার করা হয় ? 

2+1

  

 CEMGT-34B
Answer any one question from the following 

িনmিলিখত েয-েকােনা একিট  pে র উtর দাও 

12×1= 12

5.  (a) What is carbonization of coal? Compare the calorific values of coal gas, producer 
gas and water gas.  
কয়লার কাবর্িনকরন িক ? েকাল গয্াস, েpািডউসার গয্াস ও ওয়াটার গয্ােসর তাপন মূলয্ tলনা কেরা। 

4

(b) Name the constituents of LNG and give its calorific value.
LNG-এর উপাদানgিলর নাম কেরা এবং এর তাপন মূলয্ দাও। 

2

(c) What is triple superphosphate? Write a short note on Bio-fertilizer.  
ি পল সুপারফসেফট িক ? জব সােরর উপর সংিkp টীকা েলেখা। 

4

(d) What is photochromatic glass? Mention its use. 
ফেটােkামািটক কাঁচ িক ? এর বয্বহার উেlখ কেরা। 

2

  
6. (a) Give the outline of production of urea. Which one is a better nitrogenous fertilizer, 

urea or ammonium sulphate? 
ইউিরয়া তরীর েরখািচt দাও। নাইে ােজন ঘিটত সার িহসােব েকানিট ভােলা, ইউিরয়া না 
অয্ােমািনয়াম সালেফট ? 

4



B.Sc./Part-III/Gen./CEMG-IV/2021 

3508 3  Turn Over 

(b) What do you mean by antiknock compounds? 
কmনেরাধী েযৗগ বলেত িক েবােঝা ? 

2

(c) What is cracking? Explain with a chemical reaction. 
ভ ন িক ? একিট রাসায়িনক িবিkয়ার সাহােযয্ বয্াখয্া কেরা। 

4

(d) What is the function of gypsum in cement? 
িসেমেn িজপসােমর িমকা িক ? 

2

  
7.  (a) Write down the monomers of Nylon 66 and state one of its uses. 

নাইলন 66-এর মেনামারgিল েলেখা এবং এর একিট বয্বহার উেlখ কেরা। 
2

(b) Write short notes on any two: (i) Silicone rubber, (ii) Polythene, 
(iii) Polyester. 
েয-েকােনা dিটর উপর সংিkp টীকা েলেখাঃ (i) Silicone rubber, (ii) Polythene, 
(iii) Polyester. 

2×2

(c) How is Metronidazole prepared? State its use. 
েমে ািনডােজাল িকভােব pstত করা হয় ? এর বয্বহার উেlখ কেরা।  

3

(d) State the functions of pigment in paint. 
রং এর মেধয্ র ক-এর কাযর্ উেlখ কেরা। 

3

  
8.  (a) Give an outline for production of lactic acid from molasses. State its uses. 

েঝালাgড় েথেক লয্াকিটক অয্ািসড উৎপাদেনর একিট rপেরখা দাও। ইহার বয্বহার উেlখ কেরা। 
3

(b) What is vulcanization of rubber? What is its importance? 
রবােরর ভালকানাইেজশন িক ? এর grt িক ? 

1+2

(c) Name one homopolymer and copolymer with their structural configuration. 
একিট েহােমাপিলমার ও েকাপিলমার গঠনসহ উেlখ কেরা। 

2

(d) Describe the process of preparation of congo red. 
কে ােরড pstিত বণর্না কেরা। 

2

(e) Write other names of Vitamin A, B1, B2 and B6. 
িভটািমন A,  B1, B2 ও B6 এর অপর নাম িক ? 

2

  

 CEMGT-34C 
Answer any one question from the following 

িনmিলিখত েয-েকােনা একিট  pে র উtর দাও 

13×1= 13

9.  (a) Name two Green House gases. Why are they called so? 
dিট িgন হাউস গয্ােসর নাম বেলা। েকন তােদর এই নাম েদওয়া হয় ? 

1+2

(b) Distinguish between BOD and COD. 
BOD ও COD-এর মেধয্ পাথর্কয্ েলেখা। 

2

(c) Write what measures can be taken to prevent soil pollution. 
িমদূষণ pিতেরােধর জনয্ িক িক বয্বsা েনওয়া েযেত পাের েলেখা। 

3

(d) What is PAN? Give its formula. 
PAN িক ? এর সে ত েলেখা। 

1+2

(e) What are the major layers in atmosphere? 
বায়ুম েলর মুখয্sর িক িক ? 

2
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10.(a) What are the harmful effects of the gases SOx and NOx in the atmosphere? 

বায়ুম েল SOx এবং NOx গয্াসgিলর kিতকর pভাবgিল িক িক ? 
2+2

(b) Describe the process of waste water treatment. 
বজর্য্ জল pিkয়াকরেণর পdিতিট বণর্না কেরা। 

3

(c) Give the harmful effects of lead, mercury and cadmium metals.  
েলড, মাকর্াির ও কয্াডিময়াম ধাtgিলর kিতকর pভাবgিল উেlখ কেরা। 

3

(d) What is acid rain? 
অmবৃি  িক ? 

3

  
11.(a) What is meant by rancidity of oil? How can it be prevented?  

েতেলর র য্ানিসিডিট বলেত িক েবােঝা ? ইহা িকভােব pিতেরাধ করা যায় ? 
3

(b) Write down the chemical reactions involved in soap production. What is 
transparent soap? 
সাবান উৎপাদেন সংঘিটত িবিkয়াgিল েলেখা। sc সাবান িক ? 

2+1

(c) How can you prepare the following? Give their uses. 
িনmিলিখতgিল িকভােব pstত করেব ? এেদর বয্বহার উেlখ কেরা। 
(i) Aldrin (ii) Decamethrin. 

3+3

(d) Give the names of two important emulsifiers. 
dিট pধান ইমালশনকারেকর নাম েলেখা। 

1

  
12.(a) Write the difference between ‘Pesticide’ and ‘Insecticide’. What is I.G.R.? Give 

one example. 
‘Pesticide’ ও ‘Insecticide’-এর মেধয্ পাথর্কয্ েলেখা। I.G.R. িক ? একিট উদাহরণ দাও। 

2+2

(b) Give an outline for the large scale production of Vanaspati. 
বনsিত pstেতর পেণয্াৎপাদন পdিতর rপেরখা দাও। 

3

(c) Write the difference between oils and fats. What is ‘Iodine number’ of oils and 
fats? 
েতল ও চিবর্র পাথর্কয্ েলেখা। েতল ও চিবর্র  ‘আেয়ািডন নmর’ িক ? 

3

(d) Name two food preservatives. State their uses and abuses. 
dিট খাদয্ সংরkক পদােথর্র নাম েলেখা। তােদর বয্বহার ও অপবয্বহার িববৃত কেরা।  

3

  
 Overall Impression-1 mark 

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
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of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script.  
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