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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours Ist Semester Supplementary Examination, 2021

CEMACORO02T-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.

(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.

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

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

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

%%{v} , where 2L is the number of molecules per unit volume.

4

Given: j xe_‘“2 dx =%
0

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

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

Z=14- [b— e jP+ 2 3[2[7— e jP2+ ------
RT\" RT)  (RT) RT

At what temperature does the slope of the Z versus P curve (at P=0) have a
maximum value for the van der Waals gas? What is the value of the maximum slope?
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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'. The molar mass
is 32x107° kg mol .

UNIT-1I

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.

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

(b) 0.1 mole of a perfect gas with C, 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 g, W, AU for each step and for the complete cycle. [Molar Cy = 1.5 R]
(c) Verify that the results for the cycle satisfy the first law of thermodynamics.
(d) Show that the change of entropy is a measure of unavailable work.

(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.

4. (a) Justify or criticise the following:
(i) AU is given by the integral '[Cv dT .

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

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

v R/C,
w=C,T|| =+ -1,
V
where 7 is the initial temperature.

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

(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.
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5. (a)
(b)

(©)

(d)

6. (a)

(b)

(©)

1058

Step 2: Isothermal reversible compression from L t0 1 atm.

2

(i) Calculate the value of f d?Q

(i) Calculate AS for Step 1 and Step 2 respectively.
(ii1)) Show that AS for Step 1 is not equal to the Q for Step 1 divided by 7.

UNIT-III

Chemical Kinetics
A zero-order reaction can never be elementary. Justify or criticize.

For the first-order reactions A—"1—B and A—2C , show that at any time
during the reaction [B]/[C]=k,/k,. Plot concentration versus time profile of 4, B
and C when k, =k, .

The addition of KCI will influence the rate constant of the following reaction at a
given temperature. — Justify.

S,0; +1~ — Product

Graphically represent the plot of logk versus pH of a homogeneous acid catalyzed
reaction. k is the rate constant.

‘Unimolecular reactions are not always first-order’. Justify the statement using
Lindemann’s mechanism.

The rate constant of a reaction increases two times when the temperature changes
from T K to (7' + 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.

Show that if 4 reacts to form either B or C according to ALB or ALC ,
then E _, the observed activation energy for the disappearance of 4 is given by

a s
k +k,
where E; and E, are the activation energies for the first and the second reaction
respectively.

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

CEMACORO04T-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-1
1. (a) Assign (R/S) configurational descriptors to the following molecules. 1x3=3
Me\ /CHZSMe CO,H
® / c:c:c,,//// (i /N%>{"”C02Me
Et Ph HO
Me Me
NO?OZC
(b) Explain the following observations. 2+2+2

() Cyclopentadiene exists only in the s-cis form whereas 1,3-pentadiene can exist
both in s-cis and s-trans forms.

(i) (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.

Me O,N NMe, Me O,N
Br H Br H NMe,
C D
(c) Explain Buttressing effect with an example. 2
(d) Account for the following observations. 2

Dipole moment of meso-1,2-dichloro-1,2-diphenyl ethane is less than that of the
active isomer.
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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.
H H
) c=c=c
/ AN
H CH;
CO,Et
(i)  go——H
H——OH
CO,Et
O
(i) u
”I/// Ph
H;C® 'H (Two faces of carbonyl)

(b) What is the product obtained from the reduction of (2S, 3R)-2,3-
dichlorocyclobutanone with LiAIH, by attack from the Re face?

(c) What type of stereoisomerism (enantiomerism / diastereomerism) is expected for
the following compounds? Explain your answer.
(i) MeCH=C=C=C=C=CHEt (i) PhACH=C=C=C =CHMe

(d) Explain the sterecisomerism of 6,6'-dinitro-diphenic acid and draw the energy
profile for racemisation of its enantiomers.

(e) Write down the compound obtained by substitution of pro-s hydrogen of the
following compound by CI. Also find out the configuration of the centre at which
the substitution is done.

OH OH
Me Me
Unit-11
3. () Which of the following reaction is thermodynamically more favourable?
— Why?
OH
H3C_ H;C
1) /C:O + HCl =—= /C\
H;C H;C cl
OH
H}C\ H3C\ /
1) C=—0 +HCN — /C\
H,C oo N

2059 2
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(b) (A) is known as an excellent scavenger of protons. — Explain.

A

7
N

(A)

(c) Treatment of conc. H,SO,4 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.

(d) Compare the basic strength of (I) and (11).

|
Me,N Ph Me,N | Ph
(D D
(e) Explain the following statements.
(1) Cyclic 1,2-diketones exist mainly in the enol form.

(i) In aqueous alkali, cyclohexane-1,3-dione (I) is readily soluble, while bicyclo
[2.2.2] octane-2,6-dione (I1) is poorly soluble.

D 1)

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

CH3COCH,COCH;, CH3COCH,CO;Et , PhCOCH,COCH; and
CH3COCH(Ph)CO,Et
(b) Compare the basicity with explanation.

P Y- (3w Q w
=
O N
o NO,

(c) Compare the acidity of the following compounds
() p-chlorophenol and p-fluorophenol.
(i) p-nitro benzoic acid and p-methoxy benzoic acid.

(d) The addition of chlorine (1 mol) to 1,3-butadiene at 25°C produces 60%
3,4-dichlorobut-1-ene and 40% 1,4-dichlorobut-2-ene. At 200°C, the yields are
30% and 70% respectively. Explain these observations with energy profile diagram.

(e) What is nucleophilic catalysis?

2059 3

2+2

1+2

2+2

Turn Over



CBCS/B.Sc./Hons./2nd Sem./CEMACORO04T/2021

Unit-111
5. (@) H,C Br H,C_ CH;3 H;C
3 2 3
) + > CH,Br
CH >
H;C > hv H3C><Br H;C

Show the mechanism of the reaction and predict the product composition with
proper justification.

(b) Explain the following observations.

()  lodide induced debromination occurs faster for meso-2,3-dibromobutane than
for its active isomer.

(i) Potassium permanganate dissolves in benzene in presence of 18-crown-6 to
form a purple solution.

(iif) Bromination of propane is more regioselective than chlorination of the same
compound.

(iv) Rate of the reaction between methyl iodide and NaNj3 at 0°C increases
45x10" fold when the solvent is changed from methanol to dimethyl
formamide.

(c) Account for the following observation.

OH
4> +
H,0
CD,CH,Br CD,CH,OH CH,CD,OH

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.

(b) ldentify the product/s in the following reactions with proper stereochemistry and
show the plausible mechanisms

SOCl,
() Py B
Ag. NaOH
(i) o
Ph 80% Aq Acetone

[
Y

- H x
(iii) _ Cl
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(c) For the synthesis of CH3-O-C(CHjs)s, two plausible reaction routes are given below.
Find out the favourable reaction route with explanation.

Route-I H3C_Br + (CH3)3COK —_—>

Route-IT  (CH3);CBr + H,C—OK

(d) In the following reaction, the order of nucleophilicity is I" > Br ~ > CI" when LiX is
used as source of halide ions, but the order is reversed when BusN*X is used. —
Why?

CH,CH,CH,CH,0Bs + X~ —ACeONe oy CH,CH,CH,X + BsO™

(e) E2 and Elcg eliminations cannot be distinguished kinetically — Justify the
statement.

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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B.Sc. Honours 3rd Semester Examination, 2021-22

CEMACORO05T-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. (@) To measure the viscosity of a liquid using Ostwald viscometer the Poiseuille equation,
which is used, can be expressed as

n=A p At where 7 is the coefficient of viscosity of the liquid, p is the liquid
density, At= 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.

(b) In an electrolysis experiment, a current of 0.10 A flows through a solution of
conductivity, k = 0.010 ohm™* cm™ and cross-sectional area 10 cm?®. Find the electric
field strength applied through the solution.

(c) At a certain temperature, the transport number of chloride ion in KCI solution is less
than that in HCI solution having same concentration. Explain.

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

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

2. (a) The time of efflux of H,O 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.

(b) Give the schematic conductometric titration curve for titration of aqueous solution of
sodium acetate by hydrochloric acid conductometrically. Give explanation.

(c) Why should equivalent conductance of a weak electrolyte at a finite concentration be
less than that at infinite dilution?

(d) The conductivity of pure water was estimated to be 0.0384x10°° ohm™ cm ™ at 18°C.
If equivalent conductivity of hydrogen and hydroxyl ions at infinite dilution are 315.2
and 173.8 ohm™ cm?g.eq* respectively at 18°C then find the ionic product of water at
that temperature.
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(e) Liquids of high viscosity have high boiling points and higher heats of vapourisation. 2
Explain.
UNIT-II
3. (a) Show that for an open system chemical potential of i constituent, 4, In a mixture 3+1

can be expressed as z; = [8—Hj where H =enthalpy of the system.
S, P, N

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

(b) Show that if the equation of state for a gasis p(V —b)=RT, at pressure p, where b 3
is a constant, f is the fugacity of the gas, the relation is given by f = pxexp(bp/RT).

(c) For a binary mixture of ideal gases, A and B, show by a schematic plot the variation of 1+3
the Gibbs energy of mixing of the gases (AGnix). as a function of mole fraction of
A (X,). Using the expression of AGnix, justify the composition at the minimum of
the plot.

(d Ina mixture of 1 part of N, to 3 parts of Hy, the mole per cent of NH; at equilibrium 3
was found to be 1.20 at 500°C at a total pressure of 10 atm. Calculate the value of the
equilibrium constant K, at that temperature.

(e) The value of the equilibrium constant of a given reaction depends on its stoichiometry. 2
Explain.
4. (a) Define chemical potential of a constituent ‘i’ in a homogenecous mixture. Is the 1+1+1

chemical potential an extensive or intensive property? Give its Sl unit.
(b) Draw the plot of InK, versus 1/T of an endothermic reaction with AC, =0 for the 2+1
reaction. Mention the importance of such a plot.

(c) For a given species, transport will occur from a region of high chemical potential to 2
low chemical potential. Justify.

(d) In connection to chemical potential of an ideal gas, often we write 1+1+2
1=’ +RTInP Explain the terms. Is there any dimensional mismatch? Arrive at
the dimensionally correct relation.

(e) The value of K(T) (based on standard of one bar) for the reaction described by 1+3
NH3(@) = 3H, (9) + 3 N» (9) is 1.36x10° at 298.15 K. Determine the

corresponding value K.(T) (based upon a standard state of one mol L™).

UNIT-111
5. (a) Prove that the de Broglie wavelength, A, of an electron accelerated through a potential 3
of V volts is given by
12.25
A==222 A (A= angstrom
N gstrom)

3009 2
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(b) Stopping potential for photo electrons emitted from surface irradiated by light of 3
2 =3000 A is 1.91V. What is the new A for which the potential is 0.9 V.
(c) A free particle of mass, m, is confined within a cubical box of side, a. The potential 3

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.

(d) Calculate the zero-point energy of simple harmonic oscillator. Is your obtained result 1+2
violating Uncertainty principle or not — Explain.

6. (a) Assume that a particle is confined to a box of length a, and that the system wave 1+3

function is
2 .
v )= | ZsinfZ)

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

(i) Calculate the average value of the position, <x> that would be obtained for a large
number of measurements. Interpret your result.

(b) Find out (p,) for a harmonic oscillator in its ground energy level, 3
2
wo =(a/7)"*e @2, Will the result remain the same for excited levels?
() Show that if A and B are Hermitian then AB is also Hermitian only if A and B 3
commute.
(d) In the Compton effect while photons are scattered from electrons initially at rest, the 2

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

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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B.Sc. Honours 3rd Semester Examination, 2021-22

CEMACORO07T-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 2
presence of alkaline hydrogen peroxide than in presence of a peroxy acid?
(b) Predict the product and explain mechanistically 2
@/ I) B-Dg
ii)HOO"
(c) Starting from E-butene, discuss the method of preparation of meso-butane-2,3-diol 3

and dl-butane-2,3-diol separately? Mention the reagents and stereochemistry of the
reactions in each case.

(d) Predict the product with mechanism indicating the major one in the following 3
reaction:
@\/V/ aq. Hg(OAc),
OH NaBH4 / NaOH
2. (a) Predict the product (with mechanism) of the following reactions 2+2
1. Li, NH5 (1), EtOH
Anisole R
2. H;0
y 1. Hg(OAC),. THF, H,O
; 2.NaBH,, OH~
(b) Complete the reaction sequences and write down the proper structures of X, Y, A 4

and B.

‘BuOK / "BuLi m-cpba dil. HC1/ MeOH
——— > Catbene ———> x — —  » vy > A+B
cl
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(c) Treatment of Me;C-CH=CH, and Me;C-CH(OH)CH3; with conc. HCI gives the
same two isomeric alkyl chloride. Explain.

UNIT-1I

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

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

OH OH
NaOH,CO; KOH, CO,
’ A
A

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

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

O - T
O — T

CH,CHjy

(b) Chlorobenzene on heating with aq. NH; at 200°C in presence of catalyst results in

formation of aniline. Whereas the same on reaction with NaNH,, NH; () even at
(—33°C) gives the aniline. Explain mechanistically.

i)

UNIT-III

5. (a) It is often necessary to adjust the reaction medium to the right pH in nucleophilic
addition to C=0. Explain.

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

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

3109
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requires larger amount of base? Explain.

(d) Arrange the following substrates according to their reactivity towards nucleophiles:
Me-CO-NMe,, Me-CO-Cl, Me-CO-SMe, Me-CO-OMe.

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

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

OTs PPhs A PhLi B PhCHO
OTs excess 2 equiv

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

HO HO

OH ———>
HO HO

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

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

2+2

_ MeOH / KOH
OHC‘2:> + /Y —» HCO; +X(MF: CjoHi0;) —— > Y (MF: C;oH;¢0)
O

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

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

.o
Z CI—CIDIr-O

N

i) BoHg . H* o) q
ii) OH/H,0 CH,Cl,
(e) Mention the reagent A and B of the following reaction
O

0 A 0 B

(f) Predict the products in the following.

0
o By §Neon
AcOH Brz

3109 3
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(g) A solution of Ph3CCO,H in cold conc. H,SO4 affords MeOCPhs; when poured in
methanol — Explain.

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

CO2H

CO,H

UNIT-1V

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

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

O O
O i

(c) How could you prepare the acid R3C-CO,H from R;COH?

8. (a) Give the products with proper explanations:
0
MeMgBr / Et,O MeMgBr / Et,0 / Cul 0

V) «—————

(b) Mention one synthetic application of TMSCN in organic synthesis.

(c) Outline the steps involved for the synthesis of B-phenylethyl alcohol starting from
phenyl magnesiumbromide.

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

CEMACORO08T-CHEMISTRY (CCS8)

PHYsICAL CHEMISTRY-I11
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) Using the concept of chemical potential, derive thermodynamically the relation 3+1

between the elevation of boiling point of a solvent and molality of the solution.
Clearly mention the assumptions and approximations used in the derivation.

(b) Liquid carbon dioxide cannot exist at normal atmospheric pressure, whatever be the 2
temperature. — Justify.

(c) The heat of fusion of ice is 6.0 kJmol™. Calculate the freezing point of water in a 3
solution containing a non-volatile nonelectrolyte solute where the mole fraction of
water is 0.8.

(d) State the degrees of freedom for an azeotrope in two component liquid-vapour 1+1
equilibrium. Explain why an azeotropic mixture is not considered to be a compound.

(e) Consider the phase transition H,O(l) = H,O(v) and depict with a graphical 3
representation, the variation of chemical potential of H,O against temperature at
constant pressure in the vicinity of its boiling point.

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 3+1
an ideal gas. State the assumptions and approximations involved.

(c) What do you understand by phase (P), component (C) and degrees of freedom (F) of 3
a thermodynamic system?
(d) A mixture of 100 g water and 80 g of Phenol separates into two layers at 60° C. One 4

layer, L, consists of 44.9% water by mass, the other layer L,, consists of 83.2%
water by mass. Calculate the total number of moles in L; and L.

[Given: molar mass of Phenol is 94.4 g mol™]

Unit-11

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

(b) Discuss the principle of standardization of a given Mohr’s salt solution by standard 3+2+1

potassium dichromate solution. Show the plot of Ece (VoIt) vS. Noxidant, Where Noxidant
is the number of drops of oxidant. Also calculate Egeg,+ Jre?t
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(C) For Agl Kg= 1x107' at 298 K. What will be the potential of Ag*|Ag(s) electrode  2+2
in a saturated solution of Agl? Also calculate the standard reduction potential of
Ag(s) | Agl(s)| I~ electrode at 298 K. Given: E° of Ag'|Ag(s)=0.80 V at 298 K.

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

4. (a) Show schematically the plots of logf, versus VC (where C is the molar 3

concentration) for the dilute aqueous solutions of two strong electrolytes AICI; and
Na,SO4 in the same graph at 298 K and hence show that their slopes are in the ratio

3:2.

(b) Given that standard potentials of the Cu**/Cu and Cu*/Cu couples are + 0.340 V and 3
+0.552 V, respectively. Evaluate standard potential (E°) of (Cu?*/Cu*) system.

(c) Set up areversible cell without transference for the process: 1+1+1

CuSQ, (a1) — CuSO4 (a2) ; (az<ay)
What is liquid junction potential? How it can be eliminated?
(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 2
m-dichlorobenzene.

Unit-111
5. (a) Evaluate the following commutators and comment on the results. 2+2
() [Lx Lo (ii) [Lo, L7]
(b) (i) Define an orbital. 1+2+1
(i) 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?

(c) Calculate the probability of finding als electron of hydrogen within a distance 2ag 3+1
from the nucleus. What is the probability beyond 2a,?

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

(b) Suppose an atom has two electrons in two different orbitals. What will be the values 2
for the total spin quantum number S and the multiplicity?

(c) Consider a trial function w =x(a—x) for a particle in a one-dimensional box of 4

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.

(d) Under what conditions the mixing between two atomic orbitals would result in a 4
molecular orbital with better combination in LCAO-MO method? Explain
qualitatively with suitable examples.

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

CEMACORI10T-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 NaNO, / HCl on: 1+1

(i) N-methylaniline (i) N, N-dimethylaniline

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 2

the statement showing mechanism of the reaction.

(b) Predict the products in the following reactions and formulate plausible mechanism — 2+2
for their formation.

OCH,CH=CHMe
Me Me
. 1 NHD 1IIZ .
i AN e i.NaNO,/HCI
i. A\
O

iii. H/H,0
(c) Explain the following rearrangement reaction in terms of thermodynamically and 2
kinetically control product?

Ph Ph

O amn
ii. HyO"
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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.
O O

Ph Me Ph COOELt
A B
(b) Show that Hofmann, Curtius, and Lossen reactions proceed through a common
intermediate. Give proper evidence in favour of your answer.
(c) Predict the product in the following reaction with plausible mechanistic explanation.

Q:o ;Emuzo ’

Br

UNIT-I1I

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

HO
(0]
NH, (:/|/
A) (B)

(e) Predict the major and minor product.

H

Me S MgBr

@]
H +
E—

6. (a) Differentiate between diastereoselectivity and enantioselectivity with example.
(b) Define the terms disconnection and synthon.
(c) Write down protection and deprotection method of CBz protected amine.
(d) Synthesize (I) using retrosynthetic approach.

OH

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

o o
@ O=C-o (i H-C-COOH @ G—R
i R=R=H)
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UNIT-1V

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

()] Gi

(c) Why carbonyl stretching frequency in acetone is lower than that in acetyl chloride?
(d) Write down different types of stretching and bending vibrations.

(e) A compound C4;HsO, shows a very strong IR band at 1720 cm ' and only one singlet
signal in its "H NMR spectrum. Analyze the compound.

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

8. (a) A compound of molecular formula C¢H;,0 shows a very strong IR band at 1705 cm’'
and two singlet signals at & 2.1 and 1.2 in its '"H NMR spectrum. Analyze the
compound.

(b) Differentiate between o-dinitrobenzene and p-dinitrobenzene by 'H NMR spectra.

(c) How can you distinguish between cyclohexanone and cyclopentanone by IR
spectroscopy?

(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.

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

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

o
(g) Draw 'H NMR signals of CH;CH,OH showing the relative chemical shifts,
integration and spin-spin coupling pattern.

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

CEMACORI10T-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-1
1. (@) Why ammonolysis on the corresponding alkyl bromides (RBr) cannot be used for 3

the preparation of '‘BuNH, and MesCCH,NH,? How would you prepare these
amines from carboxylic acids (RCO,H)?

(b) Give the product with plausible mechanism: 3
Me- N —CO,Et _KOH %
NO
2. (a) Explain why benzene diazonium chloride couples with phenol in alkaline medium 2

but not with anisole under the same reaction conditions.

(b) Give the product(s) of the following reaction with plausible mechanism: 2
CH5N»
O -~ » 7
(c) Identify A and B in the following: 2
Li Phl B
Ph,NH - A >
Unit-11
3. (d) In the Arndt-Eistert synthesis two equivalent of diazomethane is recommended. 2

— Explain.

(b) Identify the product(s) in the following with plausible mechanism. 2+2
H
&4@ dil HCl
Et_ OH _ — ?
H,SO, 9 N=N
(I) Agq MeOH (”) @
Me
o)
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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).

Ph

4. (a) Carry out the following conversion and suggest plausible mechanism (any two).
(1)  Acetophenone to 2-phenylpropanal
(i) Phenol to catechol
(iii) p-Hydroxyacetophenone to paracetamol.

(b) The isomeric pinacols Ph,C(OH)C(OH)Me; and PhMeC(OH)C(OH)PhMe undergo
acid-catalyzed rearrangement to afford a common product. — Explain.

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

Unit-111

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

Me

Me
Ph

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

i) LiAIH, / THF
(R-EtCOCH(Me) But _ 1 AR/ THFE

I
i) H3O

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

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.

o

. P CHO | PhMgBr _Ph 1. LiAlH,
. — > M ii. Ph ——— > N
2.aq. NH,CI 2. aq. NH,CI

Me Me

(b) What do you mean by high dilution technique for the synthesis of large ring
compounds? — Explain.

(c) What do you mean by chemo-selective reaction? Give an example.
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(d) Write the products with proper stereochemistry. Justify your answer.

H NCH,Ph
+ MeLi ——» A+B
Y N CHO

Me

Unit-1V

7. (a) Distinguish the following pair of compounds on the basis of their IR spectra:
(any two)
() Acetone and hexamethyl acetone
(i) Salicylic acid and p-hydroxy benzoic acid
(iii) Phenyl acetate and methyl benzoate.
(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.

(c) An organic compound of molecular formula CgH1,0 shows a peak at 1715 cm ™
its IR spectrum. The *H NMR spectrum of the compound displays two singlets at
6 0.9 and 2.2 in the ratio of 3:1. Deduce the structure of the compound and explain
the spectral data.

(d) “Two protons are chemically equivalent but magnetically non-equivalent”. Justify
the statement with an example.

(e) Predict the number(s) of "H-NMR peak of chlorocyclopropane and justify.
(f) Esters of o-chlorobenzoic acid show two C=0 stretching frequencies. — Explain.

8. (a) Distinguish the following pairs by UV spectroscopy (any two):
() p-cresol and anisole
(i) mesity oxide and CH, = C(Me)CH,COMe
(iii) aniline and cyclohexylamine.
(b) Predict the organic compound of molecular formula CyH100, from the following
spectral data.
IR: 1740 cm™ ; *H NMR: & 1.96 (3H, s), 5.00 (2H, s) and 7.20 (5H, m).

(c) The stretching absorption maxima for C—H and C-D are approximately 2900 cm™
and 2200 cm * respectively. Explain why.

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

below, where
() Ja=12Hz and Jy.=6Hz (i) Jpa=12Hz and Jpc=12Hz.
Hb
\ | / \ -
l [
Ha Hc

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

(g) Arrange the following compounds according to their increasing order of ‘C=0’
stretching frequency and give reason.

4109
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: 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

CEMACORI12T-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. 2+1
How would you demonstrate which nitrogen is lost during cyclisation?

(b) How could you synthesize anthracene starting from naphthalene using Diels 2

Alder reaction as one of the key steps?
(c) Arrange furan, pyrrole and thiophene in order of increasing aromaticity. 2
(d) Predict the products in the following reaction with plausible mechanism. 3

Na
[\ = ?
lig. NH,
S
2. (a) ldentify A and B and explain all the steps. 3
CH,COONO, A
[/ \§ > A > B
o -50°C to -30 0°C

Nitronium Borofluoride

|

(b) Unlike pyrrole indole undergoes electrophilic substitution at C-3. Explain. 2
(c) How can you convert toluene into 1,4,6-trimethyl naphthalene?

(d) Compare the basicity of pyrrole and pyridine.
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UNIT-I1I
3. (a) Acetolysis of both cis- and trans-tosylate shown below give the same diacetate.

Explain.
OTs
OTs
%o Ac /7 ohc

(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.

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

(b) Write down the preferred conformation of cis-4-hydroxyl cyclohexane
carboxylic acid. What happens when it is heated?

UNIT-I11
5. (a) Write down the characteristics of pericyclic reaction.
(b) Write down the product of the following reaction.

Me

Z

AN

Me

(c) Dimerisation of cyclopentadiene in thermal condition gives preponderantly the
endo cycloadduct under kinetically controlled conditions. — Explain.

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

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

Me

F

CO,Et

B B

AN

CO,Et

Me

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

H.

2 H
C =€
o \ﬁ/ \CH3

heati
eating ?

A
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UNIT-IV
7. (a) Write down pyranose structure of D — Glucose.
(b) How can you selectively methylate C3-OH of D-glucose?

(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.

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

8. (a) What are epimers?
(b) Describe mutarotation of glucose.

(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.

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

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.

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

(c) Between A-T and G-C, hydrogen bonding in which pair is stronger? Why?
(d) RNA undergoes alkaline hydrolysis at a faster rate than DNA. Explain.

10.(a) Describe synthesis of tripeptide Leu-Val -Pro using chemical method.
(b) Outline the Gabriel synthesis of glycine.
(c) Briefly explain the factors responsible for the stabilisation of a DNA duplex.

(d) Differentiate between nucleosides and nucleotides.

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

CEMACORI12T-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 2+1
formation of the undesired spirocyclic product in this reaction?

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

Ho/\U/\OH
) — [
o o

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

OH NH,
“/

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

(i) State, with mechanism, how can you convert benzaldehyde into
1-methylisoquinoline.

2+2

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

=4) =
Case.

OH

@

|| mconme, i N i
POCI,

O S

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

(c) Furan reacts differently with nitronium fluoroborate and acetyl nitrate (in 2
pyridine) to give 2-nitrofuran. — Explain.

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

5059
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UNIT-II

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

(i) Et;N/EtOH/A
Meﬂ“\\¢fc:::::ZZ//OTS e
(i) H/H,0
(b) What happens when cis-1,3-cyclohexane dicarboxylic acid is heated? Comment

on the chirality of the product.

(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.

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

OoH OH Br
i. NaOH }
ii. HBr o *
%l %r OH
(b) Write the product with proper stereochemistry for the following reaction and
explain:
NH,

\H
>i\\lf:::::;7 NaNO,/HCI

(c) Predict the product of the following reaction with suitable mechanism:
m OTs NaOAc
OAc — —*>

UNIT-I11I

5. () 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?

(b) Propose a mechanism for the following reaction clearly indicating the pericyclic
steps involved therein.

N COOMe
+  MeOOC——C=—=C——COOMe A» @[
0] COOMe

5059 2

N

N

H
N

H
N



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

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

ii.

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

OEt

&
Wy o
\
Y

terms of FMO theory.

(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

UNIT-IV
7. (a) p-D-Glucopyranose is oxidized at 250 times faster rate than a-D-Glucopyranose
using Br,/H,0. — Explain.

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

2
2
(1) meso tartaric acid and (ii) D-glucuronic acid?
(c) D-Glucose and another aldohexose (A) give the same product when treated with 2
sodium amalgam. Find out the structure of (A). To which family between D and
L, does (A) belong?
(d) How would you distinguish chemically between ribose and 2-deoxyribose? 2
5059
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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(OCHa)
(CHOH),
K—CH

CH,OH

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

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

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

(d) Diisopropylidene derivative of D-glucose can be O-methylated at C-3, but that of
D-galactose cannot give the same result. — Explain.

UNIT-V

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

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

(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.

(d) Define the isoelectric point of an amino acid. How can lysine (pl 9.6) be
separated from glycine (pl 5.97) by electrophoresis?

10.(a) Explain the role of cellular water in the stabilisation of a DNA duplex. Show the
G-C base pairing in DNA.
(b) In deionised water, isoelectric and isoionic points of an amino acid are identical.
— Why?
(c) Trace the route of synthesis of Ph-CH(NH,)-CO,H from phthalimide.

(d) Predict the product with mechanism when leucine is heated with acetic
anhydride in presence of pyridine.

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

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

CEMACORI13T-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. (@) What are trace elements? Write the analytical techniques that are used to determine  1+2+2
these. How chelation therapy may be applied to remove Pd-toxicity from body?

(b) Show the mechanism of the catalytic hydration of CO, 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 3

of Na'/K" pump (mention the inside/outside concentration of Na* and K in a
typical cell and its necessity).

(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 3
by chelation therapy.

(b) Give the active site structure of O,-transport Heme protein Hemoglobin. What is 3+2
Bohr effect? Explain.

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

(d) Write and explain the light and dark phase reactions related to photosynthesis. 4
(e) Discuss the biological role of Ca®* and Mg*". 3
Unit-11
3. (a) Using 18-electron rule, find the value of ‘n’ in ( n°> — C,)Co(CO),. 2
(b) Explain why the reactivity of bent and linear nitrosyls is different. 2
(c) What happens when propylene is treated with Co,(CO)s and H,? Give mechanism. 3
(d) Why ferrocene cannot undergo nitration reaction similar to that of benzene? How is 3
nitro ferrocene prepared?
(e) Applying 18-electron rule deduce the structure of Fe3(CO)i2. Show the different 4

modes of bonding of CO in this structure. How would you distinguish them
experimentally?
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(f) What is Fischer-Tropsch process? 2

4. (a) How will you prepare Zeise’s salt from K,PtClg? Discuss the structure and bonding 2+3
in Zeise’s salt.

(b) What products do you expect if H,C=CH, and CH3-HC=CH, are separately treated 2

with Ziegler-Natta Catalysis?

(c) Write the advantages of using Rh-catalyst in place of Co-catalyst in 2
hydroformylation reaction.

(d) The v, o of isoelectronic hexacarbonyls is given below. Explain their trends. 3
(Ve_o=2143 cm ' in free CO).

[Ti(CO)6)* (ve_o=1748 cm™), [V(CO)s] (ve_o=1860 cm™).
[Cr(CO)s] (ve_o=2000 cm™), [Fe(CO)s]** (ve_o=2200 cmi ).

(e) Between Rh(PEt3)sCl and Rh(PPhs)3C1 which one is suitable for Wilkinson’s type 2
catalyst for hydrogenation of olefins? Explain.

(f) Acetylation of ferrocene produces only one major product. Explain why. 2
Unit-111
5. (a) What is trans effect? How can you synthesize any two isomers of 2+3
[Pt(Br)(CI)(NH3)(Py)] from PtCl,*?
(b) What is a labile complex? For what value of ‘n’ of d" configuration do we obtain 3

labile complexes and why?

6. () How would you proceed to prepare cis- and trans-[Pt(NH3)(NO,)Cl,]~ from 2+2
[PtCl4]* in two step — using NHz and NO,?

(b) In the series Ni(ll), Pd(Il) and Pt(Il), only Pt(Il) shows significant trans effect. 2
Justify.
(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

CEMACORI14T-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 4
indicating hot band transition and dissociation energy. For HF molecule with
anharmonicity constant 0.0218 and equilibrium oscillation frequency of 2990 cm™,
find the vibrational quantum number at the dissociation level.

(b) The rotational Raman spectra of *Cl, has a spacing of 2.94 cm™ between the 1% 3
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?

(c) State the difference between NMR and ESR spectroscopy in terms of (i) population 3
ratio of the two levels (ii) line frequency.

(d) The most intense line of a rotational transition of HCI is the 10 to 11 transition at 4
25°C. Will the position of this line change on (i) replacing H by D (ii) increasing the
temperature.

2. (a) The first vibrational transition of *H**Cl is 2886 cm™. Calculate the wave number for ~ 2+2
the same transition in CO taking the force constant to be 20% higher than that for
HCI. Also calculate the ratio of the zero-point energy for HCI to that of CO.

(b) The difference in population between the « and S spin states of an electron in ESR 2
spectroscopy is very low. But the system does not saturate. Explain why?

(c) Predict the intensity distribution in the hyperfine splitting lines of the ESR spectrum 3
of the radical CD;3 (I = 1 for D).

(d) Will the frequency of rotation of the molecules *H*CI and 2H**CI differ in the 3
(1) ground state (ii) 1st excited state?

(e) How does the infrared spectrum of a molecule differ in case of a harmonic and an 2
anharmonic oscillator model?
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UNIT-II

3. (a) How will the molar absorbance of a sample at a particular wavelength change if the 3
solution is half diluted and the path length is doubled? Will its value change with the
change in wavelength of the incident light?

(b) Draw the 1/® vs [M] plot for the reaction A — B+C having the following 3
mechanism and indicate the value of slope, and intercept.
iy A—SA

(i) A"+M—H>M+A
(i) A'—2>B+C

(c) Name the processes involved in singlet to singlet and singlet to triplet transition. 3
Which of these processes will be enhanced in presence of iodine atom in the system?

(d) In a photochemical reaction A — 2B + C, the quantum yield with 500 nm light is 3

2.1x10%. If 2.28 moles of B is formed upon exposure to light, how many photons
were absorbed by A?

4. (a) For a particular cell, E at 20°C, 25°C and 30°C are 0.0663V, 0.06839V and 0.07045V 5
respectively. Calculate AG, AS and AH for the reaction at 25°C.

(b) The absorption spectra of O, shows a vibration structure with continuum at 2+2
56876 cm . The upper electronic state dissociates into one ground state and one
excited state atom (Excitation energy of atom is 15875 cm ). Estimate the ground
state dissociation energy of oxygen in KJ/mole. Explain your answer with proper
diagram.

(c) Name the phenomenon where an electronic spectra gives a continuum in-between 1
two regions of line spectra.

(d) The photochemical reaction SO, +Cl, —-S0,Cl,, ®=1. Will the rate of this 2
reaction be temperature dependent? Explain your answer.

UNIT-I111
5. (a) Define surface excess. Derive Laplace’s equation of excess pressure inside a 1+3
spherical bubble, suspended in air.
(b) Justify/criticize: When work of adhesion is greater than half of the work of cohesion, 3
wetting occurs.
(c) Using Stern model of electric double layer, describe zeta potential of a colloidal 4

system. How is zeta potential and coagulation affected by adsorption of oppositely
charged ions on the colloidal surface.

(d) A quartz particle of diameter 1x10™“cm in aqueous suspension at 25°C 3
(n,, = 0.8903CP) migrate with a velocity of 3x10~>cm/sec under an applied potential

gradient of 10 V/cm. Calculate the zeta potential. (Given, the dielectric constant of
water is 78.30)
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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.

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

(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 » =73dyne/cm.

(d) State the differences between lyophilic and lyophobic sols in terms of (i) viscosity of
the dispersion medium (ii) nature of stabilization (iii) coagulation.

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

and the slope are found to be 1.73x102cc ™ and 1.5x10™*cc™* respectively at NTP.
Find volume of the adsorbed monolayer (vm). If area of a single N, molecule is
0.525 nm?, calculate the area of activated charcoal involved in adsorption.

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

CEMADSEQ2T-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 2

percent.
Results of A in %: 48.32, 48.36, 48.23, 48.11 and 48.38.
Calculate the mean and relative mean deviation.

(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 2
level of ug/L. by AAS? Discuss.
(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 KMnQ, solution by standard oxalic acid, the volume 3

(mL) of KMnOy4 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.

(b) Why ionization suppressor is used in estimation of metal ion by atomic emission 2
spectroscopy?

(c) State one advantage and one disadvantage of atomic absorption spectroscopy 2
over atomic emission spectroscopy.

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

(e) For which purpose graphite furnace atomic absorption spectroscopy is used? 3
What do you mean by atomic absorption analysis by cold vapour technique?

(f) Give one example of isotopic substitution for structure elucidation of compound 2

in analytical chemistry.

(g) The absorption of ultraviolet and visible radiation can be conveniently studied 2
together, but infrared absorption studies are made separately. Explain.
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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 2
TGA curve?
(b) Show graphically (qualitatively) the different steps in thermogravimetric 2
separation of CaCO3; and MgCOs.
(c) State two limitations of TGA. 2
(d) Show how the boundary potential is a measure of the pH of the external solution 2
in a pH meter.
(e) How can you determine the pKa value of acetic acid by using a conductivity 2
meter?
(f) What is cell constant? How it is determined? 2
4. (@) 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 2
be appreciably hygroscopic?
(d) Identify the different kinds of potentiometric titrations. 2
(e) What will be the nature of the conductometric titration curve of oxalic acid by 3

NaOH? How will you determine the equivalence points?

GROUP-C
(Unit 5)

5. (a) What do you mean by ion exchange capacity of a cation exchange resin? Explain 2+2
the factors on which one cation is preferentially adsorbed over another by a
cation exchange resin.

(b) Why thin layer chromatography is superior to paper chromatography? What do 2+2
you mean by the term “Chromatogram”?
(c) Mention two detectors which are often used in gas chromatography. Why 2+2

retention time is the basis for gas chromatographic analysis?

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 3
agents.
(c) Gel permeation chromatography is a type of size-exclusion chromatography. 2
Justify or criticize the statement.
(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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B.Sc. Honours 6th Semester Examination, 2021

CEMADSEQ04T-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
(Unitl & 2)

1. (@) What is the working definition of Green Chemistry? Write two suitable alternative 2+2
names of Green chemistry.

(b) How does atom economy of a reaction differ from its yield? Which of the following 2+4
methods for the preparation of isobutene has greater atom economy? Calculate and
explain your choice.

Conc. KOH
OH ——» - Cl
sto4 EtOH

(c) What is ionic liquid (IL)? Mentlon one method of preparation of ionic liquid. Why is  2+2+2
it regarded as a green solvent?

(d) What is supercritical fluid? Why is carbon dioxide commonly used as a supercritical 1+2+1
fluid? State one of the main drawbacks of sc CO..

(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 3
reactions occur faster than conventional reactions. Explain why.

(c) Write short notes on the following: 3x3

()  PEG (Polyethylene glycol)
(i)  Ultrasonic energy
(iii) Mechanochemical reaction.

(d) What is carbaryl? Mention its use. Outline one green and one non green method for 1+1+3
the preparation of carbaryl.

(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.

(b) Write notes on the following topics:
(i) Green synthesis of catechol
(i) Safe Marine antifoulants.

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

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

N N
H H

(ii) GlucosetoAdipicacid (iii) Corn to Polylactic acid

(b) What are the advantages of CO, cleaning?
(c) What is a greener process to generate hydrogenated oil?

GROUP-C
(Unit 4)

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

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

6. (a) Mention the advantages of enzyme catalysis.
(b) Define the term ‘Bio mimetic’ with suitable example(s).

(c) Identify the products in the following reactions:
O

i. Cyclohexanone monooxygenase
:

O

i Baker's yeast
" )j\/cooa Y >
Me

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

CEMADSEOQO5T-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
(Unit1and 2)
1. (a) What is the general composition of glass? Give a flow diagram of the 1+3
manufacturing process of glass.
(b) What is SWCNT? Name different types of SWCNT. Write two uses of carbon 3
nanotube.
(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 2
superconducting oxides?
(c) Describe what do you understand by high technology ceramics and state their 3
application.
(d) Briefly describe the process of manufacturing ammonium phosphate and 3
superphosphate fertilizers.
(e) Write down the composition of borosilicate glass. 2
(f) Comment on the conducting nature of Cg fullerene. 2
GROUP-B

(Unit 3, 4 and 5)
3. (a) Discuss the main constituents of Li-ion battery.
(b) Write down the difference between primary and secondary battery.
(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.

(e) Briefly describe the process of metal spraying and anodizing.
(f) What are the differences between water and oil based paints?
(g) What are additives? How are they classified according to their function?

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

(b) Give a brief description of the working procedure of Pb-acid battery.
(c) Write down the working functions of fuel cell and solar cell.

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

(e) Write a short note on Carburizing.

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

GROUP-C
(Unit6 and 7)
. (a) What are the advantages of heterogeneous catalysis over homogeneous catalysis?
(b) What is phase transfer catalyst? Explain.
(c) What is TON? Explain.
(d) What is meant by regeneration of catalysts?

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

(b) Catalyst cannot change the value of equilibrium constant — Justify.
(c) How is RDX prepared? Give its synthetic route.

(d) Write a short note on rocket propellants.

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-1 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-1
1. (a) The number of gas molecules of mass m having speed in the range cand ¢ + 3

m02

dc is given as dN = Ac%e 2T dc.

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

o) ) 1 p 1/2
Given: sze*a" dx=—(—3j .
5 4

a

(b) The mass of each molecule of a Maxwellian gas is 5.18x10"%g. Find the 2
average momentum of the gas molecules at 27°C.

(c) Calculate the frequency of nitrogen-nitrogen collisions in one cubic centimeter 4
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 4.5x107° m?.

(d) The principle of equipartition of energy predicts the value of heat capacity ratio 2
y(y:Cp/C\,) for Hy(g) more accurately at 110 K compared to that at 10 K.

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

(e) The mean free path of an ideal gas at 27°C and 1.0 atm is 10°cm. Suppose the 2
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. (a) Write down Maxwell’s expression for the distribution of molecular speeds in 5
three dimensions and derive the expression for the number of molecules with
translational Kinetic energies greater than &', assuming &' >> KT.
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(b)

(©)

(d)

3. (a)

(b)

(©)
(d)

4. (a)

(b)

(©)
(d)

1024

Find the dimension of 1/(o->nc) where o, n and € are the collision diameter,
number of molecules per unit volume and mean speed of molecules respectively.

Show schematically the Maxwellian distribution of speed of gas molecules.
Indicate on the plot the following.

(1) most probable, rms and average speed (relative values)
(i) fraction of molecules having speed greater than a certain value (c say)

How will be the plot be different for CO, and He at the same value of
temperature?

Find an expression for the number of molecules striking the unit area of wall of
container per unit time.

Unit-11

12 6
The Lennard-Jones potential is expressed as U (r) =4¢ {(%} —[%) } where r

is the internuclear separation. Find an expression for the minimum value of the
internuclear separation (r;,) in terms of o and hence show that the minimum
value of the potential energy is U (r,;,) =—¢ .
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 = 490 dynecm™.
For the He gas, P. = 2.24 atm and T, = 5.2 K. Calculate the radius of the
molecule of helium gas.
The virial equation in terms of V (V is molar volume) is given as:
B,y (T) By (T
z-1+82@) 3l(2 ),
\Y

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.

Draw schematically the PV vs P isotherms for N, stating the characteristic
features at temperatures below, above and at Tg.

The second virial coefficient of methane can be approximated by the empirical
equation B(T)=a+be 7", where a=-0.1993 bar?, b=0.2002 bar* and
c=1131K?,

What is the Boyle temperature for methane?

Glycerol flows faster at higher temperatures. — Explain.

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.
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CEMAT-12-PB
Answer any two questions taking one from each Unit
Unit-1

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.

(b) The temperature of an ideal gas, with constant heat capacity, is changed from T;
to T, by a constant pressure process and by a constant volume process, then
ASp = AS,, (AS refers of the gas). Justify or criticize.

T
C, =C, . Give one example of such a system.

(c) Prove that: C,-C, =T(8PJ (%) and hence find the condition when
Y P

(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?

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

(1) 4H = g for a process in which the initial and final pressures are same but
the pressure is not constant throughout.

(i) Any adiabatic process must be isentropic.

(b) Show that (%} +(%) =0, where a is the coefficient of thermal expansion
T p

and [ is the compressibility factor.

(©)

Using a suitable thermodynamic equation of state evaluate the quantity [Z—\ij
.

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

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

Step 1: Isothermal expansion at temperature T, from p1, V1 — p2, Vo
Step 2: Isochoric change of state from p,, T1 — p3, T2 (ps < p2)

Step 3: Adiabatic compression from ps, V2, T2 — p1, V1, Ti.

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

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

(iii)  Show that the efficiency of the cycle is =1—i.
T, In(T,/T,)
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7. (a)

(b)

(©)

(d)

8. (a)

(b)

(©)

(d)

1024

Unit-11

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?

A catalyst increases the rate of the forward reaction by 10%. Calculate the
change of rate (increase / decrease) of the backward reaction.

Consider the following process
A = B

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

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.

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.

Draw schematically the energy profile for an exothermic reaction and indicate (i)
the activation energy for the forward and the backward reactions, (ii) AH of the
reaction, (iii) effects of addition of a positive catalyst.

(1) The rate constant (k) of a reaction is given as a function of temperature(T) as
follows.

logk = +2.1—?+0.5I09T

Find the value of the activation energy of the reaction.

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

Explain the term entropy of activation (AS™). Comment on the sign of AS™.

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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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-23-1A
Answer any one question from either UNIT-1 OR UNIT-II

UNIT-I

1. (a) Account for the anomalous behaviour of the jonisation energies (kJ mol') of 3
Group 13 elements as given below:

B Al Ga In Tl
800 577 579 558 589

(b) Discuss the variation in properties of Group 14 elements with reference to 2+2+2
(1) Oxidation state. (i1) Electronegativity (ii1) Metallic character

(c) (1) Explain why BCl; is mono-meric but AICl; is a dimer. 2+2
(i1) SiCly is hydrolysed easily whereas CCly is resistant to hydrolysis— Justify.

2. (a) Write the structure of Thiosulfuric and Disulfuric acids and mention the 4
oxidation state of Sulphur atoms in each compound. Discuss the hybridisation of
central Sulphur for each case.

(b) Why does iodine show evidences of electropositive character? Cite two 1+2
examples which prove the existence of electropositive iodine.
(c) What happens when NaNH; is treated with N,O ? 2
(d) PCl; and NCl; hydrolyse in different mode— Explain giving equations. 2
(e) Explain with reasons why SF¢ is known but not SCle. 2
UNIT-II
3. (a) Draw the qualitative M.O. energy level diagram of CN. Can CN™ act as an 3+2

ambidentate ligand? Discuss in the light of M.O. theory.
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(b) What do you mean by coordination position isomerism? Give an example to
illustrate the definition.

(¢) The fifth water molecule in CuSO4-5H,O is lost at a higher temperature than the
other four molecules. Explain the observation.

(d) [Cr(en),CL]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.

4. (a) Discuss the stereo-isomerism of co-ordination complexes having co-ordination
number 4 with examples.

(b) Draw the qualitative M.D. energy level diagram of CO and calculate the bond
order.

(c) What is the characteristic of semiconductors? Give one example. What is the
basic difference between semiconductors and superconductors?

(d) State and explain two factors which determine N™ or O~ coordination of NO; .

CEMAT 23-1B
Answer any one question from either UNIT-1 OR UNIT-II

UNIT-I

5. (a) How does structure of boron nitride differ from that of graphite?

(b) The product of the reactions of diborane with ammonia depends on conditions of
the experiment. — Explain with examples.

(c) Hydroxylamine can function both as oxidising and reducing agent. Explain and
give appropriate examples.

(d) What are freons? Explain the effect of photolytic reactions of freons in the upper
atmosphere.

(e) What happens when borazine is treated with HCI? Give equation.

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.

(b) Complete the following equations:

-80°C
(i) XeF,+S0; — (i) XeF,+NO — (iii) XeF, + H,0 —

(c) Discuss the structure and bonding of CIF;.

(d) What are NO4? Discuss the role of freons in ozone layer depletion.

UNIT-1I

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.
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(b) Calculate the cell potential (E.q) for the cell containing 0.1 (M) Ag' and
4.0 (M) Cu*" at 25°C. (E%cy?/cu = 0.34V; E%ag* /ag = 0.80V).

(c) What is Ellingham diagram? How can the thermodynamics of metallurgical
processes be predicted from Ellingham diagram?

(d) Mn*(aq.)is oxidised to MnO; by sodium bismuthate in dil. HNO; medium.
Balance the reaction by ion-electron method.

8. (a) Distinguish between disproportionation and comproportionation reactions.
Explain why Cu (I) is not stable in aqueous solution.

[E%cu2/cu* =+0.15V, Ecu/cu =+0.34V].

(b) Calculate the S* ion concentration in a 0.25 (M) HCI solution saturated with
H,S at 25°C from the following data:
(i) Concentration of the saturated solution of H,S at 25°C is 0.1(M)

(i) The primary and secondary dissociation constants of H,S are 9.1x10™® and
1.2 x 107" respectively.

Hence, calculate the maximum concentration of Cd*" which will remain in
solution after precipitation as CdS under these conditions.

[K,, (cds)=5.5% 10 gion?/L7].

(©) E%Mno; /Mn> =151V and E’cy,0% /2ce* =1.33V . Calculate the pH at which
these two couples will have the same reduction potential.

(d) The solubility product of ferric hydroxide is 1.1 x 10%°° at 25°C. Calculate
solubility of ferric hydroxide in g / L at this temperature.

GROUP-B
CEMAT-23-OA

Answer any one question from either UNIT-1 OR UNIT-II

UNIT-I
9. (a) How would you distinguish between the members in the following pairs of
compound?
(1) N,N,2,6-tetramethylaniline and N,N,3,5-tetramethylaniline by UV
spectroscopy.

(ii) Di-tert-butylketone and diethylketone by "H-NMR spectroscopy.
(i) Acetylacetone and acetone by IR spectroscopy.
(b) An organic compound (C;oH;20;) has the following spectral data:
IR (cm™): 3050, 2950, 1730.
'H-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.

(c) Explain why acetic anhydride shows two carbonyl stretching frequencies in IR
spectroscopy?
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(d) In "H-NMR spectroscopy, a particular proton appears at 402 Hz downfield from
TMS in a 180 MHz instrument. Calculate its 6-value.
10.(a) Which of the following nuclei are NMR active— Justify. 3
2p, UN, 2¢, P, 0, Y“F,
(b) Arrange the following cyclic ketones in increasing order of their carbonyl 2
stretching frequency. Give reason for your answer.
/0 0 0
Sl
(¢) An organic compound with molecular formula C;HsOCI evolves CO, when 3
added to aqueous NaHCOs; solution. Its IR absorption shows a band at
1795 cm ', It gives a triplet and a quartet signals in its 'H-NMR spectrum.
Identify the compound.
(d) What in metastable peak in mass spectra? Explain with a suitable example. 2
(e) Explain the following: 1 % +1 %
(i) C = C stretching frequency of cyclobutene appears at 1566 cm ™', but that of
1-methylcyclobutene at 1641 cm .
(i) UV spectra of aniline and phenol are pH-dependent.
UNIT-II
11.(a) Find out the topic relationship between the underlined H atoms and the 1x3
mentioned faces in the following:
CO,Et
(0 c=c= c\ (i) HO——H
ﬂ/ CH; H——O0OH
CO,Et
0 2
Ph
Ph

(two faces of carbonyl)

Describe the process by which the relationships are determined.
(b) Explain what happens when ethyl acetoacetate is separately treated as follows:

(i) Treated with CH3;COCI and Mg;
(i) First sodium salt of ethyl acetoacetate is formed and then treated with acetyl

chloride.
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(c) Carry out the following transformations (any #wo):
(i) Phenol to coumarin,
(i) Hydroquinone to 1, 2, 4-trihydroxybenzene,
(iii) Phenol to m-nitrophenol.

(d) Complete the following reactions and justify the formation of product in each

case.
1. Me,CHMgBr 0
(Me,CH),CO — 2 H,0®
1. Me,CHLi . 5
2. H;0®

12.(a) Explain the formation of the products in the following reactions.

TMSI/CCly
/ 1 eqv.

> ?

() PhCOOEt

\ TMSICCL,

2 eqv.
Br 1. Mg/Ether (leqv.)
(ii) AN )
1. aq. NH4C1 '
Cl

(b) Assign R/S-configuration of the following compounds (any two):

e, =~ COH

SN

Me Me
NO,

(1)
H

Mention the relative priorities of different groups in each case.

(c) Fries rearrangement may be either inter- or intramolecular in nature. Give

evidence in favour of the fact.

(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?
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CEMAT-23-OB

Answer any one question from either UNIT-1 OR UNIT-II

UNIT-I
13.(a) Complete the following reactions giving mechanism (any three):
Ph Ph
(i) conc. H,SO4 > 0
CO-M
Ph

(i) RCHO + AI(OEt); — 9

(iii) CH3CHO + HCHO (excess) w ?

. COEL | Na/ little EtOH, A,
(iv) 2. AcOH
CO,Et

(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.

(c) Write down the mechanism of the following reaction.

OH/HQO
+ HCHO + HCOO
C* _ Cl4

*CH,OH

14.(a) Alkaline hydrolysis of the optically active half ester given below, forms the
racemic alcohol Ph(Me)CHOH. Explain with mechanism.

COOH
/Me

Oro—CH\Ph

(b) How do you convert PhCOCH3 to mandelic acid? Show the steps giving
reagents and reaction conditions.

(c) Show the steps for the conversion of PhCHO to PhCDO.

(d) Arrange the following compounds in decreasing order of their rates of hydrolysis
in alkaline medium and justify your answer.

(i) CH;COCl (i) CHsCONH, (i) CH;COOC,Hs

(e) In the Perkin reaction of PhCHO with Ac,0 and NaOAc, little styrene is
obtained. — Explain.
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(f) What happens when racemic lactic acid is heated? 2
UNIT-II
15.(a) State the action of NaNO, / HCl on: 3
(1) N-methylaniline  (ii) N, N-dimethylaniline and (iii) Benzylamine
(b) How do you chemically distinguish between C,HsCN and C,HsNC? 2
(c) Predict the products with plausible mechanism in the following reactions: 3
(0]
(i) @m Bro/NaOH (i) pyynm —HCHO. IZCOOH .o
(0]
(d) Cary out the following transformations (any two): 2x2
NH2 NH2 N02 OH
Br Me
(1) @—»@ (ii)©—>©/
Me OH
NO;
1<)
N02 NOZ
16.(a) Give the product (s) formed in the following reactions giving plausible 2x2
mechanisms.
NO;
. . KCN . +
(1) @aq—> ? (i) Ph-NH-N=N-ph — 0,
A 40°C
Br
(b) Give an example of each of the following: 1+1

(i) Diazomethane acts as a 1, 3-diploar reagent.

(i) Diazomethane acts as a base.

(c) Carry out the following conversions. 2x2

NO, NH,

(1) - 5
OCH;
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2031

NO

(d) Predict the product in the following reaction. Give the probable mechanism.

N.B.

@ + N,CH.COOEt — Y5 9

: 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-24-PA

Answer any fwo questions taking one from each unit

Unit-1
1. (@) y=y, + \/ng , where y; and y, are normalized and mutually orthogonal 3
functions. Normalize i/ .
(b) The stopping potential for photo electrons emitted from a surface irradiated with 4

light of wavelength 3000 A is 1.91 V. When the incident wavelength is changed
the potential is found to be 0.9 V. What is the new wavelength?

2
(©) If 4= % and B = x. Find out whether (i) 4, B commute (ii) (¢* +sinx) is an 4
X

eigen function of (2[ +B).

(d) Show that adding a constant ‘c’ to the potential energy leaves the stationary state 2
wave functions unchanged and simply adds ‘c’ to the energy eigenvalues.

2. (a) Justify or criticize the following statements: 2+2

(1) The state function ¥ must be a real function.

(i) The term state and energy level are synonymous in quantum mechanics.
(b) Show that product of two linear operators is a linear operator. 2
(c) Without evaluating any integral, justify the following: 242

(i) For n =2 state, the probabilities of finding the particle in the /eft half and the
right half of a one dimensional box are same.

(i) The relation of average values <A + B> = <A> + <B> holds true.

(d) Show that if / is an eigenfunction of 4 with eigenvalue a then f will have the 3
eigenvalue a” for operator 4>. What property of 4 you have assumed in your
answer?
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Unit-11

3. (a) State the difference between fluorescence and phosphorescence phenomenon with
respect to the following:

(1) states involved in the process (ii) nature of transition (iii) position and intensity
of spectra.

(b) For the photochemical reaction 4, —*—24, the mechanism is as follows:
A, 4
A,—*2 524
A+ 4, —5524,
Show that at low concentration of 4,, ¢=2.

(c) Calculate the energy of 1 photon of light of wavelength 2450 A. Will it be able to
dissociate a bond in a diatomic molecule of energy 95 kcal/mol?

4. (a) A solution of substance 4 is irradiated with a light of A = 3000 A. The O.D. of
solution is 0.398. If intensity of incident radiation is 1.5x10'” quanta s ', calculate

the rate of formation of B in the reaction 24— sB+C.
Given: ® =0.48.

(b) Find out the probability density of finding a 2s-electron of H atom (i) at the

ay”? (2 - Lje_r/ “ . Hence
a4

. . 1
nucleus (i) 7 = 2aq (iii) at » = . Given =
draw the probability density vs. 7 plot for a 2s orbital.

(c) Show that at low concentration of absorbent, the intensity of absorbed radiation is
directly proportional to concentration.

CEMAT-24-PB
Answer any fwo questions taking one from each unit
Unit-1

5. (a) How will the advancement of reaction (&) change for N,O4(g) = 2NO»(g) when
(1) 5 mol of Ar introduced keeping mixture at constant P (ii)) 5 mol of Ar
introduced keeping mixture at constant V?

(b) Starting from H = U + PV, derive the expression

o) -r(2) (),
a ). \ar), \ov ),

(c) Calculate the change in free energy when 2 mol of Hy, 3 mol of O, and 5 mol of
N, are mixed at 1 atm, 300 K. Gases behave ideally. Also calculate AG when the
pressure of the mixture is increased to 5 atm. Calculate ASpix and AHpiy.

(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?

6. (a) For the reaction: 2A + B < A;B, AG" = 1200 cal mol™" at 500 K. What total
pressure is necessary to convert 60% of A into A,B, where A and B are taken in
the mole ratio 1:2?
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(b) Show that (i) [% =-S5, (ii) S = _[B_Aj 2+2
oT Py aT )y,
(c) For a reaction represented by SO»(g) + 20,(g) = SOs(g), Ky = 1.7x10"% at 300 K. 2
Calculate K, for 2SO3(g) = 2S0,(g) + O2(g).
(d) “Decrease in Helmoltz free energy is a measure of reversible isothermal work 3

done by system.” — Explain.

Unit-11
7. (a) Ina 0.10 M solution of sodium acetate, calculate K, the degree of hydrolysis, and 3
the pH at 298 K. [At 298 K, K,, = 1.0x10™"*, K, = 1.8x107].
(b) Construct an electrochemical cell for the reaction Ag (s) + 2 Br, ()=AgBr (s). 2
(c) Justify / Criticize (i) NH, in liquid ammonia has abnormally high transport 4

number (ii) In a conductometric titration concentration of the titrant is higher than
the solution to be titrated.

(d) 10 mL 0.1 N acetic acid solution is titrated with 0.1 N NaOH solution. Calculate 3
the pH (i) initially (ii) at the half equivalence point (iii) at the equivalence point.
Given K, of acetic acid = 1.8x10°°.

8. (a) Emf of a reversible cell is E at a temperature T. If E is not a function of 3
temperature, find AS, AG and AH in terms of E.
(b) IfE° for F, + 2¢” = 2F is 2.8 V, then what will be the E’ for b F, +¢ =F ? 2

Justify your answer.

(c) In a moving boundary experiment with 0.01N HCI, the boundary moved through 3
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 102 ohm ' cm™.

(d) The activity solubility product of CaCOs is 4.8x10™°. Find out the solubility of 4
CaCO; in presence of a solution containing NaCl, and MgCl, each having 0.1
(M) concentration in solution.

2032
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CEMAT-35-1A
Answer any one question from the following 12x1 =12
1. (a) Of the two isomers of [Pt(NH,),Cl,], one isomer ‘A’ reacts with thiourea (tu) to 2+1

produce [Pt(tu),]**, whereas the other isomer ‘B’ produces [Pt(NH,), (tu),]*".
Predict the isomers ‘A’ and ‘B’. Justify your answer.

(b) Calculate CFSE of Mn(H,0)2", Fe(H,0)>", Co(H,0)2" and Cu(H,0)?" and 2
predict most stable complex ion.

(c) Explain the nature of Jahn-Teller distortion expected for an octahedral complex 2
of Cu(Il)ion.

(d) Observed magnetic moment value of Co(ll) complexes in octahedral field is 3

higher than spin only moment. Explain.

(e) [NiCl,]* is paramagnetic, whereas [PtCl,]*> is diamagnetic although both 2
Ni(I1)and Pt(11) are d® ions. Explain.

2. (@) With the help of approximate Orgel diagram explain the electronic spectrum of 3
[V(H,0)]*".
(b) Although Co(lll)and Ni(IV)are d® systems yet [NiF;]*" is diamagnetic but 2

[CoR,J* is paramagnetic. — Explain.

(c) Rationalise the given order of stability constants of crystal lattice energies of 3+1
anhydrous chlorides of the metal ions:

Mn®* < Fe** < Co** < Ni** <Cu®" > Zn*".
Why does Cu®" reluctant to synthesize [Cu(en)3]2+ complex?
(en=NH,—CH, —CH, —NH,)
(d) The ions Cr®* and Mn*" are isoelectronic yet [Cr(H,0),]*" is highly reducing 3
while [Mn(H,0)s]*" is highly oxidizing — How would you reconcile?

3. (@ How will you prepare K,[Ni(CN),]? On calculating its magnetic moment, 3
explain the structure of the complex.
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(b) Explain why (any one):
(i) Actinides have greater tendency to form complexes than that of lanthanides.
(ii) Nobelium(Il) is more stable and non-reducing while Yb®* is a stronger
reducing agent.
(c) Although lanthanides usually exhibit +3 oxidation state, Eu® and Yb* have
special stability. Explain.

(d) What is lanthanide contraction and what is its influence on the chemistry of post
lanthanide elements?

4. (@) How would you prepare KMnO, from pyrolusite? Explain with reason the
oxidising property of KMnOy in acid and alkali medium.

(b) Oxo cations are common with the actinides, whereas in case of lanthanides these
are not common. Explain why?

(c) Absorption spectral characteristics of lanthanides in acidified solution are line
like while transition metal complexes show broad band. — Explain.

(d) What happens when aqueous solution of Na,S is added to alkaline solution of
sodium nitropruside? Draw the structure of reactants and products. Explain the
origin of color change.

CEMAT-35-1B

Answer any one question from the following
5. (@) Define haptocity of non-Werner type complexes. What will be haptocity of

ligand in [Ni(C,H.),]? Draw the structure of the complex.
(b) Write short notes on Hydrogenation of Olefins (Including mechanism).
(c) How is Zeigler Natta Catalyst prepared?
(d) Identify the species A, B and C in the following reaction:

+ f—

[Fe(n®—CgHs),]
[CH,=CH,
Anhydrous AICI5
(CH4C0),0
H3;PO,

(e) Using EAN rule determine number of M—M bond(s) in Mn(CO)1o.

»C

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 C,H, molecules in Zeise’s salt without hampering
the stability of the species?

(b) Define ‘Hydroformylation reaction’. Explain the role of cobalt organometallics
as catalyst in it.

(¢) How would you prepare Vanadium hexacarbonyl? Does it obey 18-electron
rule? Give reasons for your answer.

(d) What are fluxional molecules? Cite one example.
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7. (@ What is Zeimmermann-Reinhardt reagent? Explain the function of its
constituents in permanganometric estimation of Fe®* ion.

(b) What are co-precipitation and post-precipitation? How is post-precipitation
avoided during gravimetric analysis?

(c) Write the principle of estimation of Cu®* ion iodometrically. How is thiosulphate
solution standardized? What is the function of thiocyanate in this titration?

(d) What are masking and demasking agents? Give examples.

8. (@) Give the principle of argentometric estimation of chloride using adsorption
indicator.

(b) Find the oxidimetric equivalent weight of KBrOs.

(c) Why in iodometric titration addition of starch indicator is suggested near the end
point of titration?

(d) Briefly describe the dissolution process of chalcopyrites and hence write the
principle for estimation of copper in the solution.

CEMAT-35-AA
Answer any one question from the following

9. (a) What is Na* ion pump? Explain the mechanism of this.
(b) Give example of a toxic metal and discuss its toxic effects on human body.
(c) What are the biological functions of (i) Myoglobin and (ii) Ferridoxin?

(d) What are photosystems -l and -11? Explain the role of metal ion involved in
them.

10.(a) Write a brief note on biological nitrogen fixation.
(b) Name an Au complex used as drug and state its therapeutic applications.

(c) How can you differentiate the oxygen carrier and oxygen transport proteins?
Explain with examples.

(d) Mention two diseases caused by metal deficiency in the human body. Explain
the role of the metals in the metabolic process.

11.(a) Briefly discuss the viscosity method for determination of molecular weight of
polymers.

(b) Mention two differences between:
(i) Step growth polymerization and chain polymerization.
(if) Carbon nanotubes and graphene.

(c) Find the value of n assuming the validity of the 18 electron rule in the following
compounds:

(i) Ru,(CO), (i) Fe,(n’ —Cp)(n' —Cp)(CO),
(d) Give an example of a metal surface catalysis reaction.

12.(a) Explain the structure of fullerene-Cgo. Reduced fullerene has many practical
applications. — Comment.

3+3

13x1 =13

A W W

1+2

2+2

2+2

2+2

3029 3 Turn Over



B.Sc./Part-111/Hons./CEMA-V/2021

(b) Zeolites play an important role in heterogeneous catalysis. Explain with an
example.

(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.

(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.

CEMAT-35-AB
Answer any one question from the following

13.(a) What are nucleosides and nucleotides? Show the structure of nucleotide
containing the base which occurs only in RNA, but not in DNA.

(b) Explain the differences between secondary and tertiary structures of protein.
What types of bonding interaction are present in each case?

(c) What do you mean by protein renaturation?
(d) Name one amino acid residue which is rarely found in alpha helix. Give reason.

14.(a) Describe the salient features of Watson and Cricks double helical model of
DNA.

(b) What forces stabilize o helices? Which amino acids have highest propensity to
form o helices?

(c) How are enzymes classified? Name the different classes of enzymes.

(d) A sample of DNA contains 30% cytosine (C) as a base. Calculate the % of other
bases present in the sample.

15.(a) What is meant by electrophoresis? How would you determine the molecular
weight of a protein by gel electrophoresis?

(b) What is turnover number of an enzyme?

(c) Derive the Michaelis-Menten equation for an enzyme-catalyzed reaction and
from therein deduce the Lineweaver-Burk form.

16.(a) Discuss the principle characteristics of competitive inhibition. What is turnover
number?

(b) How do lyophilic colloids differ from lyophobic colloids? Lyophilic sols are
more stable than lyophobic sols. Explain.

(c) Define autocatalysis. What is the nature of a rate equation of such reactions?
Explain with an example.

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-1 or UNIT-11
UNIT-I
1. (a) Write two synthetic equivalents of CH3 — 8 =0. 1
(b) Give retrosynthetic analysis of the following molecule — 2
HN
oﬁg
(c) Carry out the following conversion indicating proper reagents. 2
CHO OH
OH OH
—
HO ©
(d) Alkaline solutions of 1-methyl-2-naphthol and 2-methyl-1-naphthol react with 2
benzene diazonium chloride in different manner — Explain.
(e) Predict the product of the following reaction indicating FMO interactions. 3
i}o -
%
Ph
(f) Draw the structure of the major diastereocisomer in the following and justify the 3

diastereoselectivity with appropriate model.

NaBH
PhJ\”/ Ph — 2>

MeOH/HZO
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2. (a) What do you mean by illogical electrophile and illogical nucleophile? Give one
example of each.

(b) Mention two criteria for a good protecting group. Using protection and
deprotection techniques outline the following transformations.

9 >-cokt—s %y >~0H

(c) Thermal [1, 5] hydrogen shift is facile but [1, 3] hydrogen shift is not observed.
Explain.

(d) How will you prepare anthracene from naphthalene?
(e) How would you account for the following transformation?

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.

(b) Carry out the following transformations (any two):
(i) 4-methylpyridine —»@—CHzCH.Ph

OH
(i) @—»
I~

(c) Complete the reaction and explain with mechanism.
J o) —»
N oH

(d) Arrange the following species in order of decreasing delocalization energies.
Justify your choice.

Pyrrole, Furan, Thiophene, Benzene.

4. (a) Write down the synthesis of Sulphadiazine and mention one important use of
this compound.

3030 2
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(b) Predict with proper justification the product(s) in the following reactions.
Me CHCl,

(i) @( Neor~
N\ Me

H

o U NaCN
W IOI CH.CI

(c) What happens when quinoline and pyridine are treated with Na in lig ammonia
separately? Explain with suitable mechanism.

(d) Describe Fischer indole synthesis of 2-methylindole. Write plausible
mechanism. How would you demonstrate which nitrogen is lost during

cyclisation?
CEMAT-36-OB
Answer any one question from either UNIT-1 or UNIT-11
UNIT-I

5. (a) Draw the structure of L-arabinose and explain why it shows abnormal
mutarotation.

(b) What is anomeric effect? Explain the fact that in dry methanol - and
S-D(+) glucose exist in equal amounts.

(c) Draw the preferred pathway of ring inversion of cyclohexane with appropriate
conformations. Which symmetry element is retained along this pathway?
Explain.

(d) Write the structures for A, B and C in the following transformation.

NH,OH A Ac,0 » B —29.NaOH |

D-Glucose - >
acid (cat) 100° C

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.

(b) Explain the formation of the products when D-glucose is separately allowed to
react with acetone/dry HCI and benzaldehyde/dry HCI.

(c) p-D-glucose is oxidized to gluconolactone with bromine-water at a much faster
rate than a-D-glucose. Explain.

3030 3
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(d) Which diastereomer of 4-tert-butylcyclohexanol undergoes faster chromic acid 2
oxidation and why?
(e) How would you justify the fact that all the methyl pyranosides of 2

a-D-hexose series have the same configuration at C-1 and C-5?

UNIT-1I
7. (a) Draw the stereoisomers of citral. Device a chemical method for the 3
determination of the configuration of the stereoisomers of citral.
(b) Most amino acids form a purple product when heated with ninhydrin. Draw the 3
mechanism for the formation of a coloured product when valine is treated with
ninhydrin.
(c) Synthesise the tripeptide gly.phe.ala by solid phase peptide synthesis 3
methodology. Explain the choice of protecting groups in this synthesis.
(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 w-ephedrine are heated separately with 2
diphenylboronic acid? What structural information do you get from the above
reactions?
(b) How would you establish by chemical reaction that geraniol and nerol have 2

trans-and cis-configurations, respectively?

(c) Explain with mechanism the role of 2, 4-DNFB for the determination of N- 2
terminal residue of a protein.

(d) Show how methionine residue in a polypeptide can be selectively cleaved by 3
cyanogen bromide.

(e) What is isoelectric point of an amino acid? Explain why the isoelectric point of 1+2
glycine is 6.0, while that of lysine is 9.5.

CEMAT-36-PA
Answer any one question from either UNIT-1 or UNIT-II
UNIT-I
9. (a) Consider a system following Boltzmann distribution, having two energy levels at 3

energies zero and A'. If the lower level is non-degenerate and the upper one is
doubly-degenerate, then find the probability of occupying a state of energy A*.

[Given: S = % k, = Boltzmann constant]
b

3030 4
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(b) If internal energy of a system of N molecules is U, then show that

U =Nkt 4T
o dT

j [Given : f = molecular partition function].

() At absolute zero HsCD has residual entropy as 11.7 JK™* mol . Explain.

(d) Evaluate Einstein temperature 6., for diamond, for which frequency of
oscillation of the atoms, v, is 46.5 x 102 Hz.

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 — co. Justify.

(b) Entropy, S, is expressed as, S=k,(NInN+a'N+BE) where N = number of
molecules, «' is a number and £ is constant at a particular temperature.
Find 5.

(c) If the work function, A, is
A=—-NkTIn f

then show that

P =Nk, T dint
NV ).

where N = number of molecules, f= molecular partition function.

(d) In adiabatic demagnetization during demagnetisation step entropy is supposed to
be increased. Justify/criticise.

UNIT-11

11.(a) Consider the first line (J = 0) in the rotational spectrum of carbon monoxide as
3.84 cm . Find the moment of inertia and the equilibrium inter-nuclear distance.

(b) For the rigid diatomic molecule, the infra-red spectral absorption occurs exactly
at the classical vibrational frequency. Explain.

(c) Calculate the relative population in the J = 1 state with respect to J = 0 state at
300 K considering B = 2 cm™. Comment on how the relative population changes
with increase of J and B value.

(d) If a’ vibrational mode of a molecule is Raman active then it should be infra-red
inactive. Justify / criticise.

12.(a) In pure rotational Raman spectrum of a diatomic molecule the separation of the
first line from the exciting line is 6B cm™, while that between successive lines is
4B cm™. Explain. [Given: B = rotational constant]

3030 5
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(b) For a diatomic molecule, behaving as anharmonic oscillator, the maximum

I - 1
vibrational quantum number, Vmax , is given by, v, =—-1..

2X

e

(X, is anharmonicity constant).

(c) The spectrum of HCI shows very intense absorption at 2886 cm™, a weaker one
at 5668 cm*, and a very weak one at 8347 cm™. Calculate the fundamental
frequency, ax and the anharmonicity constant, Xe.

(d) Explain the Stokes and anti-Stokes lines in Raman spectra according to the
classical theory of Raman effect.

CEMAT-36-PB
Answer any one question from either UNIT-1 or UNIT-11
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.

(b) Using X-ray of wavelength A =1.79x10®cm, a metal produces reflection from
the (110) plane of B.C.C. unit cells, what is edge length of the cube?
(c) Mention the properties of liquid crystal.

(d) At 0°C, the molar polarization of a liquid is 32.16 cm® mol™ and its density is
1.92 g cm>. Calculate the relative permittivity of the liquid.

[Given: Molar mass of the liquid, M = 55.0 g mol™]

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.

(b) If the dipole moment of chlorobenzene is 1.57 D then find that for
m-dichlorobenzene.

(c) The polarizability volume of NH; is 2.22 x 10°° m®; calculate the induced
dipole moment of the molecule by an applied electric field of strength,
15.0 kvm™.,

[Given: g,=8.854x10"* C*)'m™; 1 D=3.33564x10"° cm].

(d) Molar polarization values of O, and CH, are independent of temperature while
those HCI gas and CH3Cl gas decrease with increase of temperature. Explain
with proper reasons.

3030 6
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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.

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

the temperature. Justify.

(c) The normal boiling temperature of benzene is 353.24 K, and the vapour pressure

of liquid benzene is 1.19 x 10* Pa at 20.0°C. If the triple point temperature is
278 K then find the triple point pressure.

16.(a) Explain Eutectic point, Eutectic temperature and Eutectic composition with the

help of a phase diagram.

(b) What is an azeotropic mixture? How would you ascertain that an azeotrope is a

mixture, not a compound?

(c) The molecular origin of Raoult’s law is the effect of solute on the entropy of the

solution. Explain qualitatively.

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

3030

One layer, L3, consists of 44.9% water by mass; the other L,, consists of 83.2%
water by mass. Calculate the total number of moles in L; and L,. [Given: molar
mass of phenol = 94.11 g mol™]

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

CEMGDSEO01T-CHEMISTRY (DSE1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfeE T F0Z T YMo Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST ©IRNF TR TG AT AT M
and adhere to the word limit as practicable. s R

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. 2
AR @R 7RIgRe 95 IReARIo Fel|
(b) Which of the following polymers lacks the ability to exhibit tacticity? 1

ffafie sfmaefe g @Ei tacticity 2vq FToR SO AR ?
(i) Polypropylene  (ii) Polystyrene (ii1) Polyisobutylene

(¢) What is functionality? Give an example of bifunctional monomer. 2
Functionality 1 ¢ Bifunctional SIS @30 Srizgel wie |
(d) Write down the structure of the following polymers. 3

(1) Phenol Formaldehyde Resin
(i1) Styrene Butadiene Rubber (SBR)
(iii) Nylon 6,6
e sfmaefm soafe @t
(i) CFeTeT TR @
(ii) 7512w ATGreEs A (SBR)
(i) =T 6,6
(e) What is meant by step polymerization? Name two polymers with structure 1+2+1+1

synthesized by step polymerization mechanism. What kind of catalyst is
generally used in coordination polymerization? Give one example.

G siferfacemia e F @I ¢ 9 IR e Aferaifacema afer
Teoty yfb wfemicem @ @l SR A @G sAferifRceeie AkEes F
FRA SFE6T PR A R 9 G0 SRR wie |
(f) Define degree of crystallinity of a polymer. By which instrument we can 3
determine crystalline melting point of a polymer?
@3 AfTIEE FoFoR WGl FeR© I @ IE N SN ARTIEE
0% e fodiae Face 7 9

5256 1
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2. (a) What do you mean by homopolymer and copolymer? Give two examples of 2+2
each along with their structures.

RN-+foTR ¢ @F-Afem we F @@ 9 ToAFronr efo e 1 Fw@

Tz wis |

(b) What do you understand by the degree of polymerization and extent of 3
reaction?
AfTRIRCEtR Wal @ [ i Ie7ce F @@ 92

(c) What is ionic chain polymerization? Highlight the role of initiator in chain 1+1+2

polymerization mechanism. Give name of initiators used in cationic and
anionic chain polymerization process (two in each case).

(initiator) SRR TCAN1 ORI € SR *ele e Jaze el
SRICR T G (2T AFIER 716 FCH) |

(d) Give examples of any two commonly used initiators in free radical 2
polymerization.
I TF SARTIRIZIEHE ALREISIE I958 @-GICT 116 initiator-a3 Swzde wis)

(e) What is the structure of a polymer crystal and how do we characterize it 3
experimentally?

HAfeTI FAER 910 F 4R AR Freid @fbeE *ArEFeE @RETe F91 ?

GROUP-B
(Units 5, 6, 7)
3. (a) Differentiate between elastomer and fibre with example. 3
TRFIZ elastomer R FIRANCEE T 2N |
(b) A polymer sample contains 200 molecules of molar mass, M =1x10°, 300 3

molecules of molar mass, M =1x10" and 500 molecules of molar mass,
M =1x10°. Calculate M, and M,, for the sample.

3B AT T M =1x10° WRE B3 200, M =1x10* WiRF ©z@ woofb
aR M =1x10° 7T S ¢oofs w9 Witz T M, @ M, el SN

(c) What is intrinsic viscosity? 2
wreffZe AT F 9
(d) Discuss how to determine number average molecular weight (,) of a polymer 4

by osmotic pressure measurement.

wferRe Biv sifamist 7@l Afemicag w4t v SRS 1 (M) Fiem w3
&l

5256
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4. (a)

(b)

(c)

(d)

5. (a)

(b)

(c)

6. (a)

5256

What is glass transition temperature (Ty) of a polymer? 7, of perspex,
polystyrene and nylon-66 are 105 C, 100 C and 45 °C respectlvely What is
likely to happen to a sample of each of them, if it were hit by a hammer at

(1) 0°C (i1)) 20 °C  (ii1) 80 °C (iv) 120 °C? Give reasons.

AT AP QAR Simial (7,) I F @R 9 AP, «frsiRie ok
BT 66-97 T, INECH 105 C, 100 C 8 45 °C A &fof TH-F (i) 0 °C
(ii) 20 °C (iii) 80 °C @& (iv) 120 °C O&NAR @30 YT 7 SAMS T4 27
O3 6 WBCe #iica of lRepTR @Il

What do you mean by Molecular Weight Distribution (MWD)? Point M,,, M,,
and M, in the MWD curve. What is the value of polydispersity index for a
monodispersed polymer sample?

R eee KB (MWD) FeTCe F @R ¢ iRT eod R @b M, M, €
M, ' e @ @3 ofs KIS (monodispersed) #fferim TaR RS
A -9F W T 9

What are thermoplastic and thermosetting plastic?
AATET @ Acficie 2ifses F o

Degree of polymerization of PMMA (Polymethylmethacrylate) is 1000.
Calculate the molecular weight of PMMA polymer.

PMMA (~ifetfeizgeTeifecet)-aa “fermiface=a @l 10001 PMMA Al
RICIEEACERTERE

GROUP-C
(Units 8 and 9)

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)
(ii1) Phenol formaldehyde rasin (iv) Nylon 6,6

ffafie sfemmelm T @-@iet 9t s Sestine, 0w, @REy ek 729
FRCFCH 61 TN

(i) =feratif*fer (PP) (i) LDPE (s oy %2 ifeizfafer)

(ili) e FHEGRIZTG @G (iv) N2ET=-6,6

Write the structure of polyaniline and polythiophene
Polyaniline €3 Polythiophene-<d3 91« FIHCI ETC2l

How can you prepare polyurethanes commercially?
rei Aol sfezsEed awe T4 2

Using Flory-Huggins theory for polymer solution deduce an expression for the
entropy of mixing.

HfeTi Tl e @FifR-2oe o 92T F0R e a=GHE @ TR Sotoime
N

1+3

2+1+1

4+4
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(b) How can you prepare phenol-formaldehyde resins? Write down all necessary 3
chemical reactions.

O @Fe-THeRET @E 2d¥e FUE ¢ FFe e aaee [fEne
GTeN

(c) Discuss how dopants increase conductivity of the conducting polymers. 2+3
Discuss the structure and applications of Polyacetylene and Polypyrrole.

(Oleoefe Frola ofte +faRl sfemmeflm kel I @ wiEwa FEi
AfeTenfHbim «ak “femREE-97 soFe ¢ wmesf g™ @t

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

CEMGDSEQ02T-CHEMISTRY (DSE1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfeE T F0Z TN Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Answer any fwo questions taking one from the each Group
GROUP-A

1. () Why do we need Green Chemistry? What are the Ilimitations in the 2+2
implementation of green chemistry?

IS ARG el [ 9 Fqe I ek Aareiefe & o

(b) Giving the formula for % atom economy, calculate the % atom economy of the 3
following reaction:

% e Sidifea Tt @l e [fEmite o % smmg Sd@ifs o

M
Q PhsPCH, Q
- + PhsPO
> CH,
Atomic Mass: C=12; H=1; O=16; P=31
(c) (1) Discuss the advantages of use of water as solvent in comparison to 2
organic solvents.
ERARREE RS T wieE RO I92E@@ JRaiefs Siessa @
(i) What is cohesive energy density (CED)? 2
e *f& gy F 9
(ii1) What should be the basic criteria for a solvent to be a Green solvent? 2
@I TR T GIRE 287 et @ ey @l
(iv) ~ What do you understand by the term PEG-400? Write one advantage of 2+1
PEG using as solvent.
PEG-400 F#1CS & @I ¢ PEG-(P TiIkS 2T 921w 9 f6 [l @1l
5305 1
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(d) What are the advantages of solvent free reaction? Give one example of solvent
free reaction.

wiReRe Riem JRaeflr @ 3l gl [ieam Srizge nie)

(e) What is renewable feedstock? Explain with suitable examples.

e freros [ ¢ Soe Swizacia wRITe W T

2. (a) Describe the role of solvent and catalyst for designing a green chemical reaction.

i e [KiEas s 7ike ¢ SaoEd ik 64 Fa@t

(b) Write the names of two green house gases. Discuss about the social benefits of
green building.

7o STRTH MER AN Gl AT A ToiFIfTe! T FE IR |

(c) Explain the term “Shorter synthesis avoiding derivatisation” with the help of a
suitable example.

Toige TriAcid ARTeR “refirebireE afbr WERY FwesRd”, @3 Tfela
N

(d) What is photocatalytic reaction? Give an example of it.
FEHIFIGENRbe [ & ¢ 9aft Triggel wie |
(¢) What is thermal and non-thermal effect of microwave?

NRFSEST BT ¢ w7k e i[F ¢

(f) What are the utilities of sonochemical reaction over conventional heating
process?

2bfere Teiri afeEl SeerF i (e Samfreief i ¢

(g) Describe the safer route to synthesis of Carbaryl.
FIRIEe ergfon fomism sfafo 6@ Tl

GROUP-B

3. (a) Write short notes on:

R BIl 1eale
(i)  Safe marine antifoulants
RRom AYfu SnFoETs

(i) Microwave-assisted oxidation of alcohols
TSRS HRRAOR SICHIRCTE wriel i

(iii) Greener route to Diels-Alder reaction.

fTem-aereir [Rfeaa Saemie |

5305 2
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(b) Give the greener route to replace the conventional synthesis of disodium 2
iminodiacetate.

25 e 2fRNre SRENEAN BRAICRSIFIEs-99 FErResRe “afo Sicabal
M

(c) Why PLA is called compostable biodegradable polymer? 2

@ PLA-(F FCI536 ACSatesa #fersig & =7 9

(d) What is the green method for dry cleaning? What is the drawback of conventional 2+1
dry cleaning method?

OF FAREI-GF FJGw [ ¢ AL wF 7wl Ao Aze! & 9

4. (a) What is combinatorial chemistry? Describe its application in green chemistry. 1+2

e TR 6 ¢ S e -9 el 39T S

(b) Discuss the role of Green chemistry in sustainable development. 2
TRjIRe TR A (ER i Sl Fei

(c) Give example of multifunctional reagents and catalysts used in green organic 2
syntheses.
& TR JIZ© TR R € SeH(he Snizsel 7S |

(d) Write short notes on: 3x3=9
KRG Bl =Tele
(i)  Rightfit pigment

AT A&

(i) Microwave assisted hydrolysis of methyl benzoate
NEFSRS-GF FTOR NANTTRSIEE-93 NERes=e!
(iii) Cradle to Cradle Carpeting.

TG § FIoe SRR |

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

CEMGDSEO03T-CHEMISTRY (DSE2)

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. e 7 E Ao 2AeHF M7 e 1
Candidates should answer in their own words AT [NCeT CIN TG HFHNNT T
and adhere to the word limit as practicable. &7 7o 331 3T ST Tl @‘G"N/ﬁ"fl

All symbols are of usual significance.

Answer any three questions taking one from each Group

@S Group (F Wb I3 et i i foafb ersa Tea wie
GROUP-A
(Unit- 1 & 2)
1. (a) What is flint glass? How does it differ from potash glass?
T35 2171 5 ¢ #Iom 21 (e @fb [Feies wiemt ¢
(b) What is cement? Write the composition of Portland cement.
TS & ¢ (oifbenTe Fresa 1S @t
(c) What is clay?
& e
(d) Name the raw materials used for production of superphosphate. Give chemical
reactions involved in this process.

FARFIACED AR AW Il i @il | R e [Rienek ne)

(e) What is mixed fertilizer? Which one is a better nitrogenous fertilizer and why: Urea or
Ammonium Nitrate?

i A F 2 @I THe NIHTT A @R (1 ; SO A SPCTFT TSCEG 9

2. (a) Name the oxides which are used for coloring traffic signal glass.

TIRFS DEeiETa 981 Slod &) 9% SBuSE FiN wie |

(b) What is ceramic? Mention its characteristics and uses.
GRS 5 ¢ @9 (R ¢ T e

(c) What is the meaning of label 10-20-0 in a bag of fertilizer?
GG A I 10-20-0 FIACeR &L & 2

2+2

2+2

2+2

2+2+2
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(d) What is Biofertilizer? Mention its advantage over chemical fertilizer.

AcrbaRsE & 2 Ao AEE GE a3 JfRE I Teae FEi

(e) Write the reactions involved in production of urea.

3T Teotivee A wite Riemef @

GROUP-B
(Unit- 3,4 & 5)
3. (a) What is paint? Mention the desired properties of an ideal paint.
xR F 2 a3l s F0ea Fifews @Rl Srad F@l
(b) Write down the main components of oil varnish.
(o= IR el Tomimesfe @l
(c) With example define Primary and Secondary batteries.
Trizzee 2Ed ¢ Gl biRE ket wis)
(d) Write short note on solar cell.
TR BRI (ETCAle (TET (BT |
(e) What do you mean by steel? Mention its properties and uses.
554 o100 5 QIR 2 229 &Ry ¢ I/ Srad I

4. (a) What is enamel? Write the properties of pigment.
GeICE 5 9 feIeDa Cafigrefe el
(b) What is anodizing?
SCATCIRfER 6 9

(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?

@ETC-TNFC GHIES @ bIE S99 7Ny 3Ecae Rfemel @l it a2 giena
@I W 2N & 2 Gl @I g [ 0w 200 AN 9

(d) What is alloy? Write down two advantages of alloys over metals.
wper 6 9 4 wiCerl oot qiv JRal @7l

(¢) Briefly describe desulphurization process of steel. What are the utilities of this
protocol?

FRCHC?! TSR foereiRizce= afem 3@ T g afFam Soraifierel & & o

GROUP-C
(Unit- 6 & 7)
5. (a) What is Phase Transfer Catalysis? Give one example.

(TS GIETFIE IR F 2 @36 Trizgel wie |

(b) Explain the reason of catalytic activity of zeolite.
& aIZ00a SoF [FAPACP TR AT TR

6256 2
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(c) What do we mean by Power Index of an explosive? How is it calculated? 1+1
<6 RCFREET NS 39003 600 F @I 2 aft [Feitg sl a1 27 9
(d) How lead azide can be prepared? Give the reaction. 2

(1T INHT TR ege T2 (@ 2IF 7 [ie wie)

6. (a) What are used as rocket propellants? Mention advantage and disadvantage of solid 1+2
rocket propellants.

AFT ARG AR & 927 A 2 2 I A6 ArErroeleR ARa ek i

TeEe |

(b) What is chemical name of RDX? 1
RDX-&9 PR A% (=1eLh|

(c) Compare the merits and demerits of Homogenous and Heterogeneous catalysis. 2
TG IR ST SIRGCRE QONTa QR ot gorel ¢l |

(d) Finely powdered nickel acts as a better catalyst for hydrogenation of alkene as 2

compared to nickel rods — Explain.

el dul Weee, e qed 9ol Siieved  RIREIEEHEE ) G Ol
ST A e S — I |

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. aNfer T F0Z T IMo Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST ©IRNF TR TG AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

SECTION-A

Answer two questions taking one from each Group

2fe Group RTF @36 a8 & W (S 715 @eie T wie

GROUP-A / es-=

(Unit- 1 & 2)
1. (a) What are the special characteristics of d block elements? 2
‘@ T (N Reo @igyef 9
(b) What is the oxidation state of Cr in CrOs? 2
CrOs-9a9 W& Cr-99 @lgasg $9© ?
(c) How would you prepare KMnO4 from pyrolusite? State with equation one 3

important use of it in analytical chemistry.

ABCAETNET (@F oI KMnO, todl 31 A ¢ A2 A0 KMnO,-a9 [ieing
a<fo SrEcley IIQF I

(d) Describe the different binding modes of CO in polynuclear metal carbonyls. 3
ARSI 41oT FIACAG @7 N2y FEA-NCAHECTA [oq @7 I F=IEF vl
I
2. (a) (i) What do you mean by organometallic compounds? Give example. 2+1

CEH-41od (19 10 B N ¢ Trredel wie)
(i) “CaC; is an organometallic compound” — Justify.
“CaC, -43b (aF-4od (@5 — &) Al |

(b) What is EAN rule? Why cobalt and manganese generally form binuclear carbonyls? 4

EAN-f=wf e @G w2 spefae smiggas qz@sirna sfee @6 sioa @
— (e ?

6305 1 Turn Over
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(c) Discuss the structure and bonding in Zeise’s salt.
Zeise’s FTR6 @7 90 FIONCA @ IeT FAE SCHAGA FC |

GROUP-B / fqeia-2
(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.

RS ST ENIGAN @ #BIFRIGE 24 T i 9 Na' ¢ K -a3 il & ¢
(b) Explain the importance of copper and iron ions in biological systems.
QAT PIEE T, SR SRR @G @0l |
(c) What are the symptoms of low magnesium?
SRR g T SoifEfors & «@em SpjfRl 20 i ¢

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?

gy AfiRed @R onfre ke @3 Wel e (B @R WEE (G Somie oo
2GR Agd TAmIASET 21y I (oIt *NAge eiferzia ol efelq & 201 9

(b) Write a brief account on:
(i) Role of Mg?* in photosynthesis.
TR AfFAce Mgt a7 ol

(ii) Importance of Ca** in human life.

ARG Ca’t 9F ¥Fg|

SECTION-B

Answer two questions taking one from each Group

2fe Group RTF @36 a8 & o (S 715 @ee T wie

GROUP-A / feit-%
(Unit- 1 & 2)
5. (a) Anthracene undergoes many reactions in 9, 10 positions — Why?

SRR S R[ig 8219 9, 10 B FiEa “asiq =i 96 AE — & 9

(b) Arrange the following compounds in increasing order of reactivity towards
electrophilic substitution reactions. (With reasons)

(1) Furan, (ii) Pyrrole, (iii) Thiophene
Teox (Meieler GFeg FETaran afezee [fem Ao o i @ — FieER)|
() BFeaE, (i) PiEe, (i) Qe

6305
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(c) How would you prepare ethyl acetoacetate in the laboratory? Why is it called active

methylene compound?

FATNNE FOIE 2T GGG adws F9@ 2 2 @6 Afen ffeferm et
Tl T (A 9

6. (a) Compare the basicity of pyridine and pyrrole with reasonable explanation.

FieR IfRIGH @ PIERIER FRI0ed gedl Il

(b) How would you synthesize the following compounds from ethyl acetoacetate?
(Any two)

(1) Pentanoic acid, (ii) 2-Butanone, (iii) Chrotonic acid, (iv) Succinic acid

2251 RGNS (A fAsfie @eief e age 9 ¢ (- 7i5)

(i) CorBIR =mifTe, (i) 2-REBI, (i) I wpifme,  (iv) Awpiae spite
(c) Identify the product(s) (A, B, C, D):

faferiie [feaa wes *mid A, B, C 8 D *i& @l

Snlconc. HOI

t
KOH. hea D

(d) Why generally furan undergoes electrophillic substitution reactions in 2 or 5
positions?

AYiFrs Foaies Eafran afeRoe [k 2 @3z 5 S==PE 96 — @ 9

GROUP-B / fqeia-2

(Unit- 3)
7. (a) How you can separate salicylaldehyde from p-hydroxybenzaldehyde by IR
spectroscopy?
IR C¥RCEFPR ARE FEHEtygecs IHl-22uSEaeieivyge (F ol
<] FAC 2

6305 3
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(b)

(©)

(d)

8. (a)

(b)

(©)

(d)

6305

Explain why the stretching frequency of the compounds given below follow this
trends:

N @S TR (@ @G F1ET TN G37FW T (&« OIF A1 FE

RCOCI (1800 cm'), RCOOR (1760 cm '), RCOOH (1720 cm '), RCONH,
(1680 cm )

Among methane, ethylene and acetylene, which has got highest stretching
frequency? — Explain.

e, 2fafer, snflee 3 st F19 G F290% @ ¢ — it FE

What is finger print region?

et wee & 9

Define following terms with examples:

(1) Chromophore  (ii) Bathochromic shift
TrizgeTe FRE! IS

(i) GPICICEIR (i) AT P25,

Apply Woodward rules and calculate the value of absorption maxima (4_ ) of the

max

following compounds. (any one)

TueArs faw e fsfeie @oR 4, W s (@-c 975 1)

GO - &

“IR-absorption due to C=C bond occurs at lower frequencies than the C=0O bond.”
— Explain.

IR-CI¥ F~IF (absorption frequencies) C=0 JHCNT QR C=C-93 I -
— T T

Trans isomer of stilbene shows A__ at longer wavelength than the cis isomer
— Explain.

Foeifeas BE-SEETINE -SRI O gereRl Rided wamond) (4 ) 99 WG #{cd
— T T

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. aNfeE T F0Z Yo Q"Y/VW fac e
Candidates should answer in their own words AJIERIF! e ©IR0F I ST XA N
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

CEMGT-11A 12x1 =12
Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I S12& UNIT-II (3TF (I-(FICA 910 2Taid Ted wie

UNIT-I
1.(a) Mention the assumptions of kinetic theory of gases and derive the equation 2+4

PV = %mNC 2, where the symbols have the usual significance.

MR sfeered Fadels Srad F@ 9 Py =§mNC2 TRNT T T,
A 7z ozl foe fe @iy faot s

(b) Define viscosity coefficient of a liquid. Write its unit in CGS systems. Explain 1+1+2
that viscosity of a liquid decreases with rise in temperature but that of a gas
increases with temperature.
CAER ATl @olF FIF A 9 CGS 0o 97 9% @104l | “THo| Iiad A A
Aarel 291 #AY 5E R A@el Jia A — s &)

(c) Calculate the root mean square velocity of oxygen gas at 27°C. 2

27°C ROl SIS SICR 9% Ao afSweei 97a (RMS velocity) e

2.(a) Prove fVe 3 for a van der Waals gas, where Pc, Ve, Tc are critical pressure, 4
c
critical volume and critical temperature of the gas respectively.
@ Cfiq I SAeT R HCq 2ol Tl %:% @A Pe, Ve, Te TG @
c
ST FEB I, FRFT HTO 8 TS GG s e
(b) The van der Waals constants of a gas are a = 6.50 atm lit* mole* and 3

b = 0.056 lit mole™'. Calculate the critical pressure and molar critical volume of
the gas.

@I M O T 8T #7992 6 ¢ = 6.50 atm it mole ? @32 b = 0.056 lit

1025 1
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(©)

(d)

3. (a)

(b)

(©)

(d)

4. (a)

(b)

(©)

(d)

1025

mole™" | BT AT T HTO G FFH BI ey et

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?

@I (TR IFF (FI-GF G| RN€ | GF (MR AP NP Ao qFF (FI AN
R e T | AR ey o @e [F @I 9

Surface tension and surface energy are numerically same. — Explain.

DO IR 2[R AR AT 17t FC |

UNIT-1I

Define Cp and Cy. Deduce thermodynamically the equation Cp — Cy = R for one
mole of an ideal gas.

Cp G Cy -43 7RG 78 | Oohifeimig AR Tosive 79 @ @ il e aF
@Mt e N Cp— Cy=R |

Find out the relation between heat of reaction at constant pressure and that at
constant volume for a particular reaction.

a5 fafe Rigar o B oieet i ot w3 e oo [ wiem s =i
Fo FCEN

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 Gl @I v ssice 27°C Twewly Feoe 1 &6 Sire @ 5 BoE
RO 2IfS 911 20 FORICE FE 2IfsTiel aiefeyl et |

State and explain Hess’s law of constant heat summation.

TR i 77 feerelz 7a(b Kqw @ il S|

Derive the relation PV” = constant, for an adiabatic reversible expansion of an
ideal gas.

vt IR (0T FEOIAT IS TR G, PV = $7F S I |

What is inversion temperature? Hydrogen gas on Joule-Thomson expansion at
ordinary temperature shows heating effect. — Explain.

TR Tzewl 6 9 HIYTel THORI RIBUGICET T SeT- {3 IF2ieice Tzl Jfan #if 1—
AT AN

Calculate the expansion work done when 50 g of water is electrolysed under
constant pressure at 25°C.

ezl S e S, T4 50 g T wfte [ fe w4t 77 25°C @<k F biest

The constant pressure heat capacity of a sample of a perfect gas is 20.17 JK
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.

@3 ol SfieE 25°C (@ 100°C A Wy ot oieeiRel &
20.17 JK 1 €2 ayie T bieel qaRiieioa 2k el St 349 sivisial 25°C @&
<AfeTT 100°C F1 211

1+1+1

2+3

2+1
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CEMGT-11B 13x1=13
Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I 9123 UNIT-II (A& (F-(FHICA 915 &tad Ted wie
UNIT-I

5. (a) Find out the expression for radius of the n™ Bohr orbit. Why these orbits are 3+2
called ‘Stationary orbits’?

n-3 @R FCHF PR A e Fan @2 Fwelens 2ages 301 = @& 9
(b) In what ways does an atomic orbital differ from a Bohr’s orbit? 3
(NG T 0 AT PP 2TOW [ 9

(c) Deduce an expression for the half-life period of a radioelement. 2
(OGTRR G S SRR Twael 2ifosine el
(d) Define isobars, isotones with one example. 3

HIZARIE, HNEENEIH-9F AF B SriZgeiE 7! @l

6. (a) What is Pauli’s exclusion principle? What is the electronic configuration of Cu** 2+2

?
AT Svfere A ¢ Cu®* -99 Zeerelal Ko el

(b) How was Bohr’s atomic model modified by Somerfield’s theory? 2
CINRTFCDd ©g eI @R 21y 0o FKeNfEe 3 9

(c) Distinguish between nuclear fission and fusion reactions with suitable examples. 4
e Trizgerz (ol Rere ¢ skoares Ridaielm sy #ide ot st

(d) The half-life of ***Th is 1.4x10"° years and that of its daughter element 28Rais 7 3

years. What is the weight of **Ra in equilibrium with 1 gm of ***Th.

22Th-a7 9 SHE 1.4x10"° IO @R 3Q (AT T *PRa-97 5E SYH 7
ISR | I ©&F 2Ra 1 &N 22 Th -a3 70 AR AFE 2

UNIT-II
7. (a) Describe the analytical tests to detect the following radicals (with reaction): 2x3
e Eerefer FeFacE ow wdrs #frw 3@ s (RiFapr)
(i) Fe*” (i) CI (iii) Cu*
(b) How will you detect -NO, group in presence of —NH, group? 2
~NH, &7 Toif%fere [Feitd -NO, &1t *IHIe T4 ?
(c) What is sodium nitropruside test for the detection of S**? Write the reactions. 3
8% @7 e GICAN FRCEIFHIRT 9w F ¢ R e
(d) What is Brady’s reagent? 2
Fiifes e &6 ¢
1025 3
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8. (a) Complete the following reactions:

Teva Rfaefer o) i
OH
() @[ +NaHCO; ———»
COOH
CH;
(ii) © _FeCly (iii) MnSO4+ HNO; + NaBiO; —»
OH

(b) What is the group reagent for Group II and Group IIIA cations? Explain the
principle involved in separation of Group IIIA cations.

&9 [1 € a9 [[IA FoRmefer o oo Raraela & & 2 &9 1A Tl
FRLPIFAC 66 17T T |

(c) Explain the principle of cobalt nitrate test. How does zinc respond to cobalt
nitrate test? Write down the pertinent reactions.

(FIRIFG WBCEG AFE it It I &z [Fea @RT TZE6 AHT Aol (7
NEERIERICIDIGa]

CEMGT-11C

Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I S12& UNIT-II (3TF (-(FICA 910 2Taid Ted wie
UNIT-I

9. (a) Write down the mechanism of the following reaction:

feraferiare ffernioa femat oo figo st

NO,
Conc. HNO, /
@ Conc. H,SO,
(b) A compound 4 gives (CH3),CO and CH3;CH,COCH; upon ozonolysis. What is
the structure of 4?

@3 (9l 4 SECARHHER T (CH;3),CO @3- CH3;CH,COCH; 2w 361 4 (@9iib
a1 5 9

(c) What is the product of the following reaction? Give mechanism.

Sefeie Rieam Teotg smidf & ¢ R fraEmie @
HBr/H,0,

1025 4
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(d) How will you distinguish the compounds chemically in the following pairs?
e el (@er e [Fei e S SRt AL @RI ¢
(i) CH;-CH,-C=CH and CH;-C=C-CH;
(i) CHs - ? =CH-CH; and CH; —CH, - ? =CH,
CH3 CH;3

10.(a) Write down the canonical forms of p-nitrophenoxide ion.
P-NRCBICFTHRG S IR TAG S NI @l

(b) Write down the product(s) of the following reactions:
Tiwa Rfemefene Sesm smid(wfe) @

()NaNH, 1%HgSO0,,

(i) CH,C=CH B

(i) CH;1 20% H,S0,, /60-80°C

(i) CFCH=CH,—18", ¢

CH,CH,CH,CI
(iii) © 372772
anhd AICI3

(c) Monochlorination of a hydrocarbon (CsH;,) gives only one monochlorinated
derivative. Identify the hydrocarbon.

a6 QRWFIEER (CsH ) FIAHIRERE @ ONg EIEERREGT sies Seotm 23

RABGIFHEAT e Sl

® ®
(d) Compare the stabilities of (CH,), C, CH, CHCH,CH, with reasons.

® ®
(CH,), C '€ CH, CH CH,CH, “BIRq &1l Sl | (O T iyl 7S |

UNIT-II
11.(a) Write down the Fischer projection formula for

CH; CH(OH) CH(Br) CH; and find out R/S configurational descriptors of the
stereocentres in the formula you have drawn.

CH;CH(OH) CH(Br)CH; @aiftz feiia sifers« fog o st ome wfwe e
e FERSTFOIEE R/S FIN6e |

(b) How can you distinguish the following pair by chemical method?
AT Prafere el M (@eeeelsm S 1 e F2@ 9
(i) CH3; CH, CH CH3 and (CHj3); C— OH.
H
(i) CH3CH,OCH,CH3 and CH30CH,CH,CH3

1025 5
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(c) Give the preparation of phenyl magnesium bromide. Using phenyl magnesium

bromide how can you prepare the following compounds.

freizel SMERTEIN @WIRCeR ofs @l fFaiRe et @WiRe 929 I
eI frafiie (Jef oge 34 ¢

(i) CeHsCOCH; (i) CsHsCOOH

12.(a) Write down the mechanism of E1 reaction showing the rate determining step.

27 fFefimes 4ot Srae ea E1 i e e |

(b) Write down all the stereoisomers of CH;CH(OH)CH(OH)CH3;. Identify the pair

of enantiomers and diastereomers.

CH;CH(OH)CH(OH)CH; @67 < FriResizmmmm @l aqiakess e

orRIFsReN el biee wl

(c) Predict the products in the following reactions. (any two)

Tova RfFaefirs S smidef @l (@-GiE 715)

Cl
. NaOH
1 >
(i) A
NO,
CH,
- (Ij CHL —OH Conc. H,80,
1 - - -
( 37 2 A

CH,

6)] CHSMgBr

(i)  CH3COCH4
(ii) H;09

(d) Ethanol is soluble in water but dimethyl ether is not. — Explain.

2w G W) 6 WIRRREE 2 w1 — I B!

CEMGT-11D

Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I S12& UNIT-II (3TF (-(FICA 910 2Taid Ted wie

UNIT-I

13.(a) What is Lattice energy? Establish the Born-Haber cycle for the formation of

1025

Sodium Chloride crystal from Metallic Sodium and gaseous chlorine.

GieTss *fea TREl wie | 4] G @ i @ifde (e EHfSa FRIZS 5otTR 39
@R b alfest Tl

1+2+2

2+2

13x1 =13

1+4
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(b)

(©)

14.(a)

(b)

(©)

(d)

15.(a)

(b)

1025

Discuss VSEPR theory and predict the shapes of the following molecules (any
two):

VSEPR ©§ Wiebal I @R (Iafike  oqefm wigion wiem  wie)
(-CIC! 715

(1) H.0 (1)) SFs (11) NH;3

Explain why

(1) HF has higher boiling point than HCI.

(i) PCls is a well known compound but PHs does not exist.
FIE AT FCAS

(i) HF-93"g5d1kF HCI-93 (GG @11

(ii) PCls =G #fhei a1 {8 PH; Siqbe Sy (731

Explain the structures of BCl; and PH; with the help of theory of hybridisation.
TR OTGH ARI BCly 938 PH;-43 %164 1471 SRl |

Explain:

(1) NH3 is more polar than NFs.

(1) Melting point of AlF; is greater than that of AlCl;.

IR FCAME

(i) NH3, NF; SIC2/] 41 &1 |

(i) AlF;-&a3 96T AIC]; S (&

SiCly hydrolyses readily but CCl, is inert towards water. — Explain.
SiCl, 77re Sgi<eazre 2 e CCL, wee ffEr 1— it e

AgF is soluble in water but Agl is not. — Explain.

AgF &(e1 w5 Agl 711 — 1< |

UNIT-1I

Make a comparative study of N, P and As with respect to the following:

(1) Hydrides  (i1) Oxides  (iii) Oxyacids.

N, P @& As Gl fota fraie afefem Aeies gemier S Sl

(i) QTGRS M2 (i) WA TR (iii) AFErE0HE 7137

What is electronegativity? Arrange the following with increasing order of
electronegativity. Give reasons.

©fbe eifaFel [ ¢ e (Meafee FwReEe ofbe deieRre! S e — Al
I

Cl, L F, Br

2x2

2+2

2+2

2+2

2x3

2+2
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(©)

16.(a)

(b)

(©)

(d)

(e)

1025

Discuss the hydrides of carbon and silicon in a comparative manner.

FIK @ Fifere (et 154 2/3WITT AR M N D S|

Compare the Lewis acidity of halides of Boron with proper explanation.

Toige Y&z (@9 FeTEee e 58-91 SiiEFele el S|

Give one preparation and use of hydrazine.

F3ulfee-ug eefeq Tl =i © 27 @I

Explain:

(i) The 1* electron affinity of oxygen is negative but the 2" electron affinity of
oxygen is positive.

(1) Nitrogen is less electronegative than oxygen but the ionisation potential  of
nitrogen is greater than that of oxygen.

BINIRI&|
(i) SRS AT BTG S el g RS Fepae S (g |

(i) TIRCBICHCR OfR AeNgFe] SRS (AIF T G SAAeI RS AHSH G
il

Size of K" ion is smaller than CI” ion although they contain the same number of
electrons. — Explain.

e K" SNaeed @R CI° SR TR AF SEFE 931, K Siead Sisid CI @9 (A0
| I AN

Compare the stabilities of PbCl, and PbCly with reasons.
72 PbCl, € PbCly-@3 Zg geral Al |

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-III Examination, 2021

CHEMISTRY

PAPER: CEMG-IV

Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks. aNfer T F0Z T YMo Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M

and adhere to the word limit as practicable. s R
CEMGT-34A 12x2=24
Answer any fwo questions from the following
Feferiee -t 76 etis Tea wie
1. (a) What are determinate and indeterminate errors? 2
e ¢ wifadre @6 & ¢

(b) What is standard deviation? Determine the standard deviation for the following 1+2

numbers:

0.60, 0.62, 0.55, 0.67, 0.68, 0.72, 0.85

et RS & ¢ farae aifafem e Rprfs fdt sat
0.60, 0.62, 0.55, 0.67, 0.68, 0.72, 0.85

(c) Describe the method of gravimetric estimation of Barium (Principle, Reaction, 4
Procedure, Calculation).

coIfeTs srafere @fRacE siftae e «mfst ada st (TS, [, sm&fs, s

(d) What do you mean by ‘RAM’ and ‘ROM’? Give any one difference between 2+1
‘RAM’ and ‘ROM’.
‘RAM’ @ ‘ROM’ Fe708 & @I 2 ‘RAM’ € ‘ROM’-97 G35 #1127 =Tl

2. (a) Discuss the importance of solubility product in chemical analysis with one 4
example.
A T TIRTo! @oPCeTa @y G0 Sriggel LA SICeIbel FCl |
(b) Describe a method for gravimetric estimation of Lead (Principle and Reaction). 3
(OIfers ormfore @I s fNeiws smafst 3@ Fa@t (TS ¢ &)
(c) Experimental value of a quantity is 14.75, but its actual value should be 14.70. 3

Calculate ‘absolute’ error and ‘relative’ error for this result.
a6 AR TG W 14.75, € 229 oo N« 263 TH® 14.701 98 T &)
oy @l @ SICoifERe @b aefa T
(d) Add the binary numbers 1101 and 11011. 2
1101 @ 11011 f&=s k241 75 it el

1 Turn Over
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3. (a) What do you mean by primary and secondary standard solution? Calculate 2+2
equivalent weight of KMnOj in acid medium.

27 @ (el 2fElel 719l Fo0e R QIR 9 TS G KMnO,-93 QeiwelR foefa e

(b) How is Mg estimated complexometrically? 2
TGS “Fafore Feim Mg-«a3 #fsie fe a1 =i 9

(c) What is chromatography? Name two adsorbents suitable for use in column 2+1
chromatography.
CICBIENTR 6 9 oI (@IIGINFre R SN wit SRR s el |

(d) In the estimation of Fe*" by K,Cr,05 in acid medium calculate equivalent weight 2+1
of the primary standard solution showing half reaction. Which indicator is used
here?

K,Cr,0,-93 ARG SfEF @1 Fe' sfawisied ffve wdfien w2 g4 e weifoa
CEESR e S @ I @i o I9Te 73 9

4. (a) What type of indicator is used in complexometric titration? Explain with example. 3
FCREIES #AfAio [ a@ees Mo Tag@ 791 2 2 TSriggenm 1L S|
(b) Mention the names and functions of constituents of Zimmermann-Reinhardt 2+2

solution. Write chemical name and formula of Mohr’s salt.

- AiEART TRed SrReeefd ok et SISl @Il (IR SRR PR
I3 8 (PO (=TCAT |

(c) State the criteria for selection of indicators for acid-base titration. 2
SEFIRT 2w [ s diveTa Aife Kige we

(d) What is meant by thin layer chromatography? Mention the adsorbent and binder 2+1
used in its stationary phase.

1o (FT0F (FINGIANF F 2 @it {20 veiiE (9 420eia SES @R 95 72 FAA 7 9

CEMGT-34B 12x1=12
Answer any one question from the following
fmfeiide - «ols e e nie
5. (a) What is carbonization of coal? Compare the calorific values of coal gas, producer 4

gas and water gas.

AR FIEa F 9 I o7, (@S 971 @ SR MR Oivie o Geral Il

(b) Name the constituents of LNG and give its calorific value. 2
LNG-99 SAMASET 1% FR1 @R G ©194« 67 7S |
(¢) What is triple superphosphate? Write a short note on Bio-fertilizer. 4
fG7@ FJEINCEs [ 2 (o[ @R T e Bt @Teai |
(d) What is photochromatic glass? Mention its use. 2
FOCENT 16 6 9 93 FI27 TE FE|
6. (a) Give the outline of production of urea. Which one is a better nitrogenous fertilizer, 4

urea or ammonium sulphate?

3ol todm @diftg we1 WiEthitew Wbe ww R @ e, T/
GRS AT 2
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(b) What do you mean by antiknock compounds?
IR (ol 00 T QIR 9

(c) What is cracking? Explain with a chemical reaction.
o [ 2 93T ARl i AR i sl

(d) What is the function of gypsum in cement?
IS e it & ¢

. (a) Write down the monomers of Nylon 66 and state one of its uses.
BT 66~ NARSET @A @R @9 9o J2 TeE I |

(b) Write short notes
(ii1) Polyester.
Q-G qioa ©ow WY Bl @Al (i) Silicone rubber, (i) Polythene,
(ii1) Polyester.

(c) How is Metronidazole prepared? State its use.
EeEE Tl oe 41 27 9 13 3T Orad I |

(d) State the functions of pigment in paint.
R OF T IG6F-9F I SCaE IR

on any two: (i) Silicone rubber, (ii) Polythene,

. (a) Give an outline for production of lactic acid from molasses. State its uses.
RIFTIYT (AT TFHF ST TR G FAE WS | 3R IR Sae I |
(b) What is vulcanization of rubber? What is its importance?
G SlEFILcEe F ¢ @3 9wy F 9
(c) Name one homopolymer and copolymer with their structural configuration.
@3 o @TAETIR ¢ @ieiferR sz Srae Il
(d) Describe the process of preparation of congo red.
FEIES 2gfs 3t T
(e) Write other names of Vitamin A, B, B, and Be.
OIS A, By, B, 8 Bg @3 9177 % & 9

CEMGT-34C

Answer any one question from the following

FefEie @-@m 95 emie Tea wie

. (a) Name two Green House gases. Why are they called so?
(o fale 21T SR W% 0 | (@ SId @2 NI (e 2 9
(b) Distinguish between BOD and COD.
BOD ‘¢ COD-&7 W& A1y (el
(c) Write what measures can be taken to prevent soil pollution.
el eferices &= [ 6 78 (e @e 2t @il
(d) What is PAN? Give its formula.
PAN & 9 @9 0% (=131
(e) What are the major layers in atmosphere?

AT YU (S 5 9

2x2

1+2

13x1=13

1+2

1+2

Turn Over
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10.(a) What are the harmful effects of the gases SOy and NOy in the atmosphere?
ARG SO, @R NO, MHelr Hlosq geRef & & ¢
(b) Describe the process of waste water treatment.
5 T elfGaeaed oiafeft afa Tl
(c) Give the harmful effects of lead, mercury and cadmium metals.
(FTC, N 8 FCHRN dgelm Ffowa eeRef Sae @l
(d) What is acid rain?

RESERSE

11.(a) What is meant by rancidity of 0il? How can it be prevented?
(SR THEH e F QI ¢ 3 [Feir afewiy w1 a7 ¢

(b) Write down the chemical reactions involved in soap production. What is
transparent soap?

AR Teoines Feaibe [ @il = [ & ¢
(c) How can you prepare the following? Give their uses.
fefaRRoel e awe 9@ ¢ v 37T e @
(1) Aldrin (ii) Decamethrin.
(d) Give the names of two important emulsifiers.

(b 2l ZARTHPINCEA I (=T |

12.(a) Write the difference between ‘Pesticide’ and ‘Insecticide’. What is I.G.R.? Give
one example.

“Pesticide’ '@ ‘Insecticide’-7 Je&y 24 L1 L.G.R. & » 9o Twiggel wis)
(b) Give an outline for the large scale production of Vanaspati.
IS 2Rgre “Ateieve “iaod Heiaal s |

(c) Write the difference between oils and fats. What is ‘lodine number’ of oils and
fats?

(S5 @ 5A AL @1 (95 8 5 e ww & 9
(d) Name two food preservatives. State their uses and abuses.
S A RIS AL AT @Al I IR € AR [ A |

Overall Impression-1 mark

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

CEMHGECO02T/CEM GCORO02T-CHEMISTRY (GE2/DSC?2)

Time Allotted: 2 Hours Full Marks: 40

Thefiguresin 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 questionstaking one from each unit

&TerS TG (AF W6 w0 e b 5196 oteiw Tea wie
Unit-I

1. (a) Write down the Maxwell’s equation for distribution of molecular speeds in three 2+2
dimensions and explain the terms. Show graphically how the velocity distribution
curves vary at two different temperatures T, and T, (T, >T,) for the same gas.

IR NeARE ifovea faafas FNead @l @32 &fel o i e a3
R CF6 40 28T T, € T, (T, > T,) ity oife 5c wigfen [t #ifiaed g
2fbrad Myew wAie |

(b) Write mathematical expression for mean free path of a gas. How does the mean 1+1
free path of a gas change with rise in temperature at constant pressure?
I MR 8 T A7 aMffes wf @l % viter Tl e AR G & 212
FeiE e =x 9

2. (a) State the principle of equipartition of energy. Calculate the translational kinetic 1+1
energy of amolecule of anideal gas.

&g ereH Ao Kge Tl | S 7™ @ Sepe 91« slemt Fe

(b) Calculate RMS speed of oxygen at 0°C. 2
0°C TeoR SIfEeaR 51¢ fawifon qafe e e
(c) Write down van der Waals equation in case of ‘n" mole of areal gas. What is 1+1

meant by compressibility factor Z ?
‘v NS AR SR e SIINCRSAEER FAFCAG TN A @ld Z e

(AT 2
Unit-I1
3. () Define coefficient of viscosity of a liquid. Write its SI unit. Determine its  1+1+1
dimension.

CAETE TS YA AL WIS | 379 AT (@11 S| 2imfere 3319 Wil [Fdiwe st

2106 1 Turn Over
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(b) Which instrument are used for measuring viscosity of aliquid?
(FIF T QT F(F O Aol M 27 9

4. (a) Define Surface Tension. Determine its dimension.
S[PICR KRGl 7S | 371 W el Fct
(b) How do surface tension and viscosity of aliquid vary with rise in temperature?
(I A 7B @R Awre! Trew! Jfa el ol »fafes za 9

Unit-111

5. (8 What is meant by the plane of symmetry of acrystal?
FAICR 2SN & Fe7ce [ @I 9
(b) Calculate the no. of atoms per unit cell of aface-centred cubic lattice.
(FACH ZDC AT SO &S G (I AR IR 0ol FC |
(c) What is meant by the Miller Indices of acrystal?
GF (b FCR FER 5% F@10e [ QIR 92

6. (8 What do you mean by the unit cell of acrystal?
@F 0 (TR 9FF (I IE0© & @I 9

(b) The Weiss indices of a plane of a cubic crystal are found to be 1:0:; find the
miller indices of the plane.

GF TR FACR @6 OEFR CRPP T T 10 o0; @7 FER Pl ey
N

(c) Statethe Steno’sLaw of constancy of crystal angles of asolid crystal.
oA FACT 7P T (FIH ol 71fFe FHeaR 5@ @t

Unit-IV

7. (@) What is Molecularity? Write down some differences between Molecularity and
Order of areaction.

Heifime! T e ¢ 96 [ wefieet gar S ey AT @l

(b) If order of areactionis 3/4 then what would be the unit of rate constant k.
T @3 R @ 3/4 =, @ Rfene oS s avs Mdie s

(c) For a first order reaction (t,,,) is 30 minutes. Calculate the rate constant of the
reaction.

a6 29w T [z wRces F1w 30 G [t 5ife ww e e

8. () Write equation of rate constant of a zero order reaction. Write unit of rate constant
of afirst order reaction.

we) @ RG9S & wNwa9 @t 2429w @5 [feam sife & @3 @l

2106 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?

O 6 &2 f[{fEe 24.0% Raed w6 19.7 FfEEG ) vz @ [fEnba 90.0% [anfes
S PO HAY AQAGre 2(F ?

(c) Write down the expression of temperature dependence in Arrhenius equation on
reaction rate explaining the terms involved.

Jaze deFefer e [T 2 Swor Tog Mmoo SeafRiee Teel
TN

SECTION-B
Answer two questions taking one from each unit

ATETF TEIG (AF 9F (6 FR Few b 76 @rsis Tea wie
Unit-
9. (a) Define Lattice energy. Write Born-Lande equation mentioning the terms involved
init.
Gl *fed el 101 | Born-Lande A=l (31011 9 Sl “iwesfera #ifva wie |
(b) PbCl, iscrystalline solid but PbCl, isliquid — Explain.
PbCl, (P11 13w 7% PhCl 4 &3 - 7141 Il
(c) Predict the shapes of the following compounds on the basis of VSEPR theory:
(1) NHg (i) BF5 (iii) SF4
V SEPR w0gd Agc) fafeifie (el siotaa i wis)
(i) NHg (i) BF5 (iii) SF4

10.(a) How many types of hydridization are possible with s-and p-orbitals? Give one
example of each.

SR P-FH(PH W FOLFIF FRFARE 78| elfofba b Srizze nie |
(b) Carbondi-oxide is non-polar whereas water molecule is polar — Explain.

PRATIZ-TINZT TEI SRS TEEEA - T S

(c) Give an outline of the Born-Haber cycle for the formation of NaCl crystal from
Sodium metal and Chlorine gas.

gred ENSAN GRS @I (e ENSAN @RI st (Fea Born-Haber 5t&d
=N foq srw« S|

(d) write the Molecular Orbital electronic configuration of O, and O; and hence
predict which one among them will be paramagnetic.

0, ¥k O @3 Wi F%cFa (Molecular Orbital) 2CeiE= Ry el G e
@IS AT 9

2106 3
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Unit-11
11.(a) Give a comparative study of C, S and Ge with respect to their (i) oxides
(i) hydrides.
C, Si @R Ge GTeTTCEA (i) SR (ii) 2A2GIZCTH ACATF QAT SACE6 FC |
(b) Compare the Lewis acidities of BF; and BCl3 with explanation.
BF; @3 BCl; @3 527 SRIF©! TR Qo Sl |

(c) Basicity of NH3 more basic than that of PH; — Explain.
PR SR SICTera (1 =R - il <veat |

12.(a) Discuss the hydrides of nitrogen and phosphorous in a comparative manner.
TIBCBICE QR TP EPTCRS ZRGIRC (oI eTsl Gereiisferas SHICetb= Sl
(b) Explain why?
IR T A
(i) SnClsisaliquid but SnCl; isasolid at room temperature.
FRe SI#Na SnCl, 95 wee % SnCl, 9T Ffod »mig)
(if) Both PCl3 and PCls are formed but only NCl3 exists.
PCl3 @3} PCls e (@t oifde 2 - f5g @y NCl; #ivet T
(c) Why SO, shows both oxidizing and reducing properties?
SO, T ¢ erize To 43 evsfa T (el 9

N.B. : Sudents 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

CEMHGECO03T/CEMGCORO03T-CHEMISTRY (GE3/DSC3)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. &Nfee T 0Z TG QT ST e T
Candidates should answer in their own words AT e IR I TS TN N
and adhere to the word limit as practicable. Geq e 2691

All symbols are of usual significance.

SECTION-A

Answer any three questions taking one from each unit

&Ters 3510 (AF W6 T o o it foaft etie Tea e

UNIT-I
1. (a) Inthermodynamics what do you mean by open system, closed system and isolated 3
system?
Sivl AfSRm & HEss, Ia PIeow @ [ Fiess Iece & @il 2
(b) Calculate maximum work in (i) ergs and in (ii) litre-atmosphere when 2 mole of an 3

ideal gas expands isothermally at 27°C from 2 litres to 10 litres.
2 (T ICAT S aPics 27°C SO ISl 2 TR wied e 10 1o
et @IS A 2 FfHE FoRIE s (i) @l (i) FoR-sncmfee «v
ey
(c) Classify the following into intensive and extensive properties: 2
Mole fraction, Internal energy, Viscosity, Temperature.

e gielie R az KR o e @ s
e Sk, Sreres =i, Herel, Siwigl|

2. (a) Deduce T-V relationship of an ideal gas under reversible adiabatic condition. 3
St AT AT FTaoIN 2RISR (g T-V Tl afedt we

(b) What are the thermodynamic criteria for (i) equilibrium (ii) spontaneity of a 2
process?

(i) ITRER =R (ii) FOTe 2 oo (3f#Fy & & 9

(c) Establish Kirchhoff’s equation related to heat of reaction and temperature. 2
et witorm T Twol efe TFe Tl AR elfen! Tl

(d) What is heat of neutralization? 1
2P oI 5 9

3206 1 Turn Over
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UNIT-1I

3. (a) For the reaction PCls(g) = PCli(g) + Ch(g) find out the relation among K, & and

3206

(b)

P in the equilibrium condition.
@2 R cwa IRER K, o' P-93 S 31 feiefiaet S
PCls(g) = PCly(g) + Cl(g)

What is Le Chatelier principle?
& *ficefomiaa Nife & ¢

(c) What is the effect of addition of inert gas on equilibrium in a gaseous reaction at

(a)

(b)

(a)

(b)

(a)

(b)

constant volume?

3 Srreta e s R ffEr st c@e 99 T AR [ 2ok S ¢

Show the relation between K,,’s of the following chemical equilibria:
Tiovs R spefem K,-a3 s 7= @wdls)
Na(g) + 3Ha(g) = 2NH;s(g)
1 Na(g) + 3 Hy(g) = NHs(g)
Discuss the effect of temperature and pressure on the equilibrium of the following

reaction.

it cre AWieRT THee! Wk Bt 2SI REsA FE!
Na(g) + 3Ha(g) = 2NHs(g) + 22.08 Kcal.

UNIT-III

What do you mean by ionic product of water and how it is different from
ionization constant of water.

T AN ROFE IO Bl QI 9 TETH TN BT G S A W ATOR
&9

In a buffer solution concentration of NHs is 0.01 mole/litre and concentration of
NH4Cl is 0.02 mole/litre. Find out the pH ? [Given Ky(NH3) = 1.8x107]

a3 AT TaeE 2fs #oi 0.01 GIIet NH; @ 0.02 (et NH,Cl 39541 =elf5a pH
T 9 [0S BT Ky(NHs) = 1.8x107]

Deduce an expression for pH of the hydrolysis of an aqueous solution of a salt of
strong acid and weak base.

@36 O o1F 8 @ Y HIE T T G MR pH-a3 F529l aifont
AN

What is a buffer solution? Discuss the buffer action of a mixture of weak acid and
its salt.

AT B3 5 9 9T 7T ST € OiF FiRel-aF Fter Qe iR 9 S
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SECTION-B

Answer any four questions taking one from each unit

&ters 3510 (AF W6 w5 o e it 5175 @vsie Tea wie

UNIT-I

7. (a) How will you carry out the following reaction?

fsfaie [Rfen i =ive F93 ¢
[‘\102 N02
NO,
(b) Why polyalkylation happens in alkylation reaction of benzene by Friedel Crafts
reaction?

res Tt SpiEFizEme RiEHce sAenesizEme 96 @ 9

8. (a) Complete the following Reaction.
s Rigei s et

© H2S04, SO;
200°C
(b) How the following conversion could be carried out?

feleiie Felieq Frei@ 70" T4 @@ 2@ 9

(1) Benzene to Acetophenone.

UNIT-1I

9. How will you prepare the following compounds using methyl magnesium iodide
(CHsMgl):

RS RN NECRT 987 @ Froi Feike @aefs ave F37 9
(i) CH;COOH (ii) CH;CHOHCH;

10. How would you prepare?
fFeI tofd 9 ¢

NH, Cl
0O — O
ONa OH
COOH
(ii) .

3206 3
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UNIT-III

11. (a) How would you distinguish chemically between 1°, 2° and 3° alcohols? 3
AAEE T FOIE 1°, 2° € 3° SRTFEE T e ol 7263 2
(b) Write down the product(s) of the following reactions: 2+2
Tiwa Rfenelits Sesm smidf (wf) @

i) LiAIH,/Ether
() CH,COOH ————»
i) H;0"

0]
H Na/C,H;OH
@) cH;—c—cCH, 270" g5

12. (a) Write notes on any #wo of the following: 2+2
faess Raefer @-iet 767 Teia Bisl (et
(i) Claisen rearrangement
@Ere =msien [
(i1) Pinacol-pinacolone rearrangement

PiFe- i [

(ii1)) Williamson’s ether synthesis.
TRfTAET 2R KR |
(b) Identify the product [A], [B] and [C] in the following reactions: 3
o Rferatefene [A], [B] =k [C] e )
CHO

NaHSO NaCN Dil HC1
S [Al—— [B] ——» [C]

UNIT-1V

13. (a) How would you convert? 3

Benzaldehyde — Cinnamic Acid.

eI tofd Facae
RGEeRRe — P it

(b) Complete the following reaction. 2
fesfeiiie el o i

40% NaOH
2C4H;CHO 0% NaOH

3206 4
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14. (a) Ethyl alcohol and isopropyl alcohols both give positive iodoform test, comment on
the statement.

3236 SETCPIZET G2 NBENICANNZET SeTrize] Tor3 3o MICTIF A= (|
RRUISERCHER IRl

3206

(b) Write note on: Benzoin condensation.
51l 1t Benzoin condensation.

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./Programme/4th Sem./CEMHGEC04T/CEMGCOR04T/2021

st T L et

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

&ters 3516 (AF W6+ W i biafe etie Tea wie
Unit-1

1. (a) State and explain the Raoult’s law of elevation of boiling point of a solution with a 3
diagram. Write its mathematical form.

ToCa QIR AT “FoICF TR« J@ (0 G TR | @31 aMfelfess el cerean

(b) The vapour pressure of acetone at 20° C is 185 mm of mercury. Vapour pressure 2
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 TR SHIHCGICR A2B 185 mm (7)1 100 &1 SHRFeea 1.2 &l a3
SEid swid whge I 20° C TSR TR I#BIof 75 182.5 mm (7iw) | swidlfoa

T ©9FS I 9
2. (a) What is critical solution temperature? Explain with an example. 2
FRPD G TG FICF 0T 2 G0 SUIRAPTE (NG |
(b) When a partially miscible liquid pair forms two conjugate layers at a definite 2

temperature, then does addition of one liquid to it at the same temperature change
the compositions of the layers? Give explanation.

a5 e S T gl iR [ide wwe @l 16 Kz B (o F@, ©iRE @
IR G0 OeT @9 FACET & B 919 F oAfew 307 2 A whe |

(c) Give one application of Nernst Distribution Law. 1
SIE5a 3B q0a G (B 2T @R |
Unit-11
3. (a) Draw the labeled phase diagram of sulphur system and describe it. 3

R ORI TSR ATFIED webd ST FCE] G2 I TN |

4206 1 Turn Over
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(b) Explain why melting point of ice decreases with rise in pressure. 2
191 0o IACFS MR B A (@ I TR

4. (a) What is eutectic point? Draw the phase diagram of a simple eutectic system and 1+2
identify the different regions.

BTHFS [ [ 2 @36 Adae TTHF0 bR miifba oww w63 [ifon st bz
I

(b) What is triple point? Calculate the degrees of freedom at the triple point in the 2
phase diagram of water.

a7 f 9 e weiforas tay Reges wreg wigl faef a

Unit-111

5. (a) Discuss how does the equivalent conductance of a solution vary with dilution for 3
(i)  Strong electrolyte
(i) Weak electrolyte
@ TR g ~RRifRe! o arger 7 el ~iafee =1 ¢ St wE! |
() O ofeReary smicda &=
(i) 1 ofeefReary “mitdd o=y

(b) At 25° C the conductance of 1N KCI solution was found to be 3.25 mmho by a 2
certain conductivity cell. If specific conductance of 1N KCl is 0.01286 mho cm™,
find the cell constant. Find also the equivalent conductance of 1N KCl.

25° C Tewr 3h #ifFaifeet @&ItE IN KCI %39 96 3.25 mmho #RRiEe! #hedt ¢

I IN KCl T3 e sifRifze! 0.01286 mho cm” & ©Igd @7 &3 fefx
3@ wRefba e sfFaifzete e s

6. (a) At 25° C and in infinite dilution the value of equivalent conductance of 3
CH;COOH, HCI and NaCl are 78.0, 384.0 and 109 ohm™cm® respectively.
Calculate the equivalent conductance of CH;COOH at infinite dilution at that
temperature.
25° C S7Nigi CH;COOH, HCI @3 NaCl-a3 S s/goRl gez AR s
TG 78.0, 384.0 @& 109 ohm™ cm’ 251 SO SRS elj S TSI Qe
RSP SR DR

(b) State the Kohlrausch law. 2
(PIRETRICR 75 {b Jefeql el

Unit-1V

7. (a) What are reversible and irreversible cell? Give example. 3

QPR S T (Y 9 Twizgel wie |

4206 2
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(b) Derive the Nernst equation of the following reaction taking place in voltaic cell
ad+bB=cC+dD

©oE @@ wete FEERke [fEae o Nernst-93 FMw26 Totoiima 6@t
aA+bB=cC+dD

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 @R Ag'|Ag ofterid gioa ewed Remd [eq IM@E 0.337 @R
0.799 (1% | ©fYeria 7o M2 @ @17 9191 Tt @ @FEha esidt e.m. £ 7wt

(b) What do you understand by electrochemical series? Why does AgNO; solution
turn blue when a Cu wire is dipped in it?

e aPEfaT @ifd & 9 AgNO; T3t @36 o oReE fwieere Facat 7R 3 S 27
(P ?

SECTION-B

Answer two questions taking one from each unit

2TSTF 20 (AF 36 T e (MG 76 eltaa T wie

Unit-1
9. (a) Mention the principle and reactions for gravimetric estimation of Zn*".

(Siferes RTamead Mew w1eel Toife Zn?' S s el e a9 o dife ¢
e Toa st

(b) What is a redox indicator? Which redox indicator can be used for the estimation of
Fe** by K,Cr,07? Draw its oxidized and reduced forms mentioning the colours.

TiRel-Rerge fRoiss [ 9 SRreamiiEs “@mfore K,Cr,0; &Rl Fe?' -3 #ifamie fefx sace

e wiRe-Reget fFotis 3927 341 a7 ¢ 93 wifve ¢ Rwifes @ foaifte st ¢ [{fen
AR Feffet Al

(¢) Define R, wvalue. Why thin layer chromatography is superior to paper
chromatography?

R, -9 TR (ST 775 O (FINICBIa R ety <bisver (GRINCHIallfzr Ffeieres et ¢

10.(a) Define co-precipitation and post precipitation in the context of gravimetric
analysis. Give relevant examples.

@-TLCF @ (P FUCF [F 2 Triggs wie |

(b) Which primary standard solution is used for the standardization of EDTA? Which
indicator is used for this titration?

EDTA %097 Sq! {431 F219 e (I T2 &¥iel 719t G219 1 27 9 @2 A&o0s @I
O IR FA W 9
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(c) Mention the desired properties of a primary standard in volumetric analysis. Why 2+1
is KMnOj4 not used as primary standard?

SN oiEfere JITe J @i swicdd qafafe @Al KMnO, &1 I35 @isiel #wief

e e A e

(d) What is common ion effect? 2
Common ion &®[J IS F @I 9

Unit-11
11.(a) How does ozone layer depletion occur? Discuss the harmful effects of it. 2+2

SIEIFERT T [FOIE R 9 99 Fodlas mFaf @l

(b) What is photochemical smog? 2
NI AR el 6 9

(c) What are the causes of soil pollution? 2
G verR FRefe @l

(d) What do you mean by BOD? 2
Refofse

12.(a) Discuss how water resources get polluted due to industrial effluents and 2+2

agricultural runoff.
a1 @ Ffe 5] Rl ool el ufie 27 9

(b) Why hard water cannot form ‘foam’ with soaps easily? 2
TG ARG HRCS (Pl BT FCF = (o 9

(c) What is acid rain? 2
o

(d) Write a note on Bhopal Gas Tragedy. 2
BIet (et coteiiet st o

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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