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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours 6th Semester Examination, 2023

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-1

1. (a) What are trace elements in biological systems? Why are they so called? Give names 1+1+1
of two essential ultra trace elements.

(b) Between Hb-O, and Hb which one is paramagnetic? “Both O; and CO are neutral 2+2
molecule but CO can destroy the normal activity of Hb” — Comment on it.

~ (c) Define facilitated diffusion in the context of ion transport across biological 242
membrane. Why is the sodium-potassium exchange process described as sodium-
potassium pump?
(d) Give active site structure of Cytochrome C. 2
(e) What are the harmful effects of arsenic in human body? Mention the method of 3

removal by Chelation therapy.

2. (a) Describe the structure and electron-transport process of 4Fe-4S ferredoxin. 3

(b) Give the structural features and functions of “blue blood”. 2+2
(c) Mention the toxic effect of lead. How Pb toxicity is removed from body? 3
(d). Why nature chooses Zn as hydrolytic enzymes but Fe and Cu as e-transfer enzyme 3
in biological system?
(e) What is Wilson’s disease? How it can be treated with the help of Chelation therapy? 3
Unit-I
3. (a) Write a general method for the preparation of Co2(CO)s. 2
(b) Complete the following reactions:
Ferrocene + HCHO + (CHs);NH > oML,
Ferrocene + n-C4HoLi > ? N:Qs , o
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(c) Comment on the CO stretching frequencies (vicm™) given below:
CO; [Ti(CO)J";  [V(CO)];  Cr(CO)s; [Mn(CO)e]
2143 . 1750 1860 2000 2090

(d) Using 18-electron rule, predict the number of metal-metal bonds in the following I%XQ =3

complexes.
(i) Rhg(CO)16 (i) Irs(CO)12

(e) What is synthetic gasoline? How can it be synthesize using Fischer Tropsch
reaction?

4. (a) Explain the following aspects of Zeise’s salt as evident from various physical
measurements: :

(i) The length of coordinated olefin C-C bond is greater than the C-C bond in the
free hydrocarbon.

(ii) The Cl trans to ethylene has the large Pt-Cl distance than the other two Pt-Cl
distance. ~

(b) Give reactions of Cp,Fe which are similar and dissimilar to benzene.

(c) Suggest a suitable catalyst, show its structure and mechanism for the reaction given
below: ‘

CH;CH=CH; + H, ———— CH3CH,CH3;

{d) Magnetic moment of the complex ion, [Fe(H,0)s(NO)I** is 3.9 BM at room
temperature. Comment on the oxidation number of iron in this ion.

(e) Write a method for acetylation of ferrocene.

Unit-111
5. (a) What is trans-influence? How this differs from trans effect?
(b) How does nature of solvent affect rate of substitution reaction?

(c) Carry out the following reaction by Sn2 mechanism:
- [CoNH:3)sCIJ”" + OH ———>  [Co(NH3)s(OH)I*" + CI”

6. (a) Using Trans effect and bond strength order synthesize the following from K,PtCl,:
(i) - Trans isomer of [Pt(NH;)(C2H4)CLo],
(ii) Cis isomer of [Pt(NH;)(PPh;3)CL,].

(b) Show the intermediate formed from an octahedral complex taking part in
substitution reaction following associative and dissociative mechanism.

() [Ni(CN)4]2' ion is thermodynamically stable, but kinetically labile. Explain.

X,
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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours 6th Semester Examination, 2023

CEMADSE04T-CHEMISTRY (DSE3/4)
GREEN CHEMISTRY

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate Sull marks.
Candidates are required to give their answers in their own words as far as practicable.
: All symbols are of usual significance.

Answer any three questions taking one from each Group

GROUP-A
(Unit 1 and 2)
1. (a) Why the green chemistry is known as sustainable chemistry? 2
(b) What is the need for derivatisation of a compound? Why unnecessary derivatisation .- 142

should be avoided?

(c) What do you mean by the term inherent safer design? Write the subdivisions of ISD 2+3
and discuss in brief.

(d) Calculate Atom Economy of the following reaction. 2
O

N~ H,0 80, , /U\/\/
HgSO, (Cat)

(¢) Which compound was responsible for Bhopal gas tragedy? For which purpose this 1+1
compound was used?

(f) When the following compound A is heated i water at 105°C, it undergoes 2
extensive polymerization. However, heating of A in chloroform-water mixture

under microwave irradiation gives o, B-unsaturated ketone in good yield. Explain.

Q)
®@ ©
NMC:{ I
EtO A
() Sonochemical reactions proceed through radicals. Explain. 2
(h) Why jonic liquids are called designer solvent? Ionic liquid facilitates transition 2+2
metal catalyzed reactions — Explain the observation.
1 Tum Over
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2. (a) Define ‘in water’, ‘on water’ and ‘with water’ reactions.

(b) Which of the following methods of synthesizing N,N-dimethyl benzamide is green? 3
Explain your choice.
COOH
Me,NH @socC,
H,BO; (Cat.) (i) Me;NH

PhMe

(c) Reaction between cyclopentadiene and methyl vinyl ketone is ~2.5 times more

2

endo selective in water than in ethanol. Explain.

(d) What are the differences between atom economy and E-factor?

() CH, + %Oz — CH4O (Ethylene oxide). This reaction will take place in the 3
presence of catalyst. Find out the % atom economy.

(f) Microwave energy is too weak to })reak a chemical bond, still microwave-assisted 3
reactions occur faster than conventional reactions. Explain,

(2) Replacement of liquid carbondioxide by halogenated solvent will result in less 2
harm to ground water. Explain the observation,

(h) Give one example each of biocatalyst, photocatalyst and asymmetric catalyst. 3

GROUP-B
(Unit 3)

3. (a) Mention the enzymes involved in the

glucose biological production of adipic acid from 2x5=10

(b} Outline one green and one non-green synthesis of disodium imino diacetate.

(c) Between N,N-dimethyl formamide and

. : . toluene which one will you prefer for
microwave assisted reactions? Explain

your choice.

(d) What happens when anthracene is heated with maleic anhydride in diglyme?
(e) Briefly explain the method for isolation of product from a reaction in supercritical
carbon dioxide.

4. (a) What are biopolymers? Discuss the
from corn. Why use of PLA in medic

(b) What are healthier fats and oils?

(c) What are the main ingredients of co
disadvantages of PVC backing carpets.

green synthesis of PLA (Poly Lactic Acid) 14242
al implants is safe in human body?

2
mmonly used carpets? Mention some 142
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GROUP-C
(Unit 4)

5. (a) Identify the multifunctional catalyst in the following reaction and explain why the
catalyst is called multifunctional?

H; -
MeO—@-CHO +MeCOMe 1% Pdonnano MeO \ / (CH,),COMe
crystalline MgO

(b) What is solvate? Mention the different interactions responsible for the formation of
pharmaceutical co-crystals between an active pharmaceutical ingredient and a

suitable coformer.
(c) What are chemoer}zymatic reactions? Mention some advantages of
chemoenzymatic reactions.

6. (a) Briefly explain the basic principles of combinatorial green chemistry.

(b) Mention one green catalyst for conversion of benzaldehyde into benzoin. Also
suggest a plausible mechanism for the reaction.

(c) Briefly explain a mechanism by which elastin transfers energy.

A —

6109
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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 6th Semester Examination, 2023

CEMGDSE04T-CHEMISTRY (DSE2)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. e T TGE RPN PN Ao F1
Candidates should answer in their own words AFrRSial e ©IRT T TSI AN T
and adhere to the word limit as practicable. o7 FHRE!

All symbols are of usual significance.

SECTION-A
Answer any fwo questions taking one from each Group 10x2 =20
&R Group iwE 5+t ek fiew (b 76 elvsa Tga we
GROUP-A / Retit-%
1. (a) What is the oxidation state of Cr in CrOs? : 2
CrO5-a3 g Cr-¢< &iEY B9 F© 2
(b) Write the two uses of KMnO,. 2
KMnO,~% 76 I3 e
(¢) Write the name and structure of the compound formed by the reaction of DMG 2
with Ni** ion.
NiZ*-@ 7! DMG R Besta (ieok =% 8 219+ o)
(d) What substances are formed when ammonium dichromate is heated? 2
ST GRERIGHE o F30 1t *mid eom 2 ¢
(e) Write the possible oxidation state of Fe and Cr. 2

Fe 8 Cr-43 A8 wiesaafe @l

2. (a) What is the 18-electron rule in organometallics? Give an example. 2
TR 18-2aR fAee R ¢ Gl6 Tmizad 78|
(b) Discuss the preparation and structure of Zeise’s salt. 4
Zeise’s salt-47 &BS 8 515w S I
(c) Write the reactions of when Fex(CO)s is heated at 50°C. 2
AR (T, Fey(CO)o F 50°C Oeiia Te 741 2!
(d) Explain the statement; Mny(CO)y2 is diamagnetic. 2

Mny(CO)1; SRRTISCADE — ofEB g @

1 Turn Over
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GROUP-B / Feia-4
3. (a) What is the role of Na'/K* ion pump in biological system?
e FIEB Na'/K* ion #i=t @3 Bfimet Gcan

(b) What are the symptoms of low concentration of magnesium?

AR @3 9 TeifEfore & w@ew i =

(c) What are trace elements? Give example.

FENGS Gl 1o BT QI 7 Tzl mis )

(d) Draw the structure of chlorophyll-b.
GIIRT-b 7 67 SR A

4. (a) Write the full form of ATP and ADP.
ATP @R ADP-9% 7! @eal)

(b) Write the name of two enzymes containing magnesium.

NN I 96 @weni3tR AW Gl

(c) Write the role of magnesium in chlorophyll.

(AP PR 93 SRl @t

(d) What are the role of sodium and potassium in biological process?

twRe R Efan ¢ “BifmN-ag gl el

(e) What do you mean by hypercalcemia and hypocalcemia?

QAR FPETEINE 8 QR PN 0O I QIR 2

SECTION-B

Answer any two questions taking one from each Group

&ifSfe Group (IF o mmﬁmmﬁfﬁ?mwm

GROUP-A / Rei-5
5. (a) Complete the following reaction

Tva Rigraref s 7

Ni/Hz
o G w (e

. ) _Ph
(1i1) Q__ CHO _E_N__, C, (iv) O '~C-O—3H~> D
N

(b) Explain: Pyridine is more basic than Pyrrole.
I FeAls AR AR G @

6305 ' 2
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(c) Identify Ato D ' 1x4 =4
e A (A D

. Br, Mg C02

1 — A > >

O FeBr; ether B H;0* ¢
(dry)

.. V20

(ii) _Vi0s o

6. (a) Write the complete reactions of following conversion; )
e iR e Rida e
HC=C-H —— {/ \
S
6

(b) Explain with reaction:
(i) The position of Electrophilic substitution in Pyrrole.

(ii) Presence of both the keto and enol forms in Ethyl acetoacetate.
(iii) Electrophilic substitution in pyridine in ordinary temperature is difficult.

R I e

() A grEier ef SRR wgm)
(i) Ethyl acetoacetate-a% keto €<% enol TN TG ToifEfS)

(iif) IR ST P TRl afSgem s
Write short notes on Sulfonation of naphthalene. 2

©
iR & TR Bofd e Bt e

GROUP-B / @etat-4
7. (a) How canl you distinguish between the following pair on the ‘basis of IR 4
spectroscopy?
(i) Salicylaldehyde and para-hydroxybenzaldehyde

(i1) Para-hydroxybenzoic acid and Salicylic acid.
[R-coerRaTE P fofere Fer RufiRe carem sty sl w0 ¢
(i) SR SEbRe G - JRERETEEERRE
(ii) *TeI-2ERCER T 4k FHEHER i)

(b) Write short notes on Bathochromic and Hypsochromic shifts in UV-Vis spectroscopy. 4
s2fire 5191 (14T; Bathochromic and Hypsochromic shifts in UV-Vis spectroscopy.

(c) Explain why; Ethylene does not show IR absorption at 1600 cm™. 2

I T (@ 2R 1600 cm™ @ IR absorption (IR i |

3 ' . Turn Over
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8. (a) Define Fingerprint Region in IR spectra.
IR 3@CS Fingerprint Region IREIR® el
(b) Define with two examples for each of Chromophore and Auxochrome.
Chromophore ¥R Auxochrome-4% 2ifSfoa & 4t Sz e s

(c) Explain why;
(i) Ay Of Aniline is 280 nm and that of Anilinium ion is 203 nm.

(ii) Stretching frequency of 1-Butene is at 1650 cm™ but for Butadiene is at
1600 cm ™.

FIYPL FEN @
(i) ARTE FES A, = 280 nm <R SRAEAIT ST 7S A =203 nm.

(ii) 1-Butene-ad (B eI 1650 cm™' % Butadiene-9% &= 1600 cm™

X:

6305 ' 4
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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 6th Semester Examination, 2023
CEMGDSE03T-CHEMISTRY (DSE2)
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. N T FIZ KNG Sleeia 1 e BT
Candidates should answer in their own words AT ST I TSI TN T
and adhere to the word limit as practicable. Be7 fice 231 7T ASIF FISIRF ORI

All symbols are of usual significance. .

Answer any three questions taking one from each Group

&fS e (AT G5 I e T - oot enin Tea wis

GROUP-A
(Unit- 1 & 2)
1. (a) What are the differences between vitrification and glazing? What is Amber glass?

fofafE ¢ aitr-a g *idey @A Amber glass B

(b) What is biofertilizer? Give two examples of non-nitrogenous fertilizers.
AraFRBARSR & ¢ 76 TBERE A S wie)

(c) What is Glass wool? Write about its uses.
217 a1 1 ¢ 37 >w TR

(d) What are the basic materials used to manufacture urea? Mention the chemical
reactions involved in Urea production.

ofa SeoimeTa sE Fomeefs [ 2 2R Testmera Wi arine Ridaf we

2. (a) What is meant by safety glass and pyrex glass?
o a1 8 “HiRe 2 Feits R R 2
(b) What is cement? Mention its utility.
s & ¢ qa Toraifaet Suer 3@

(c) What do you mean by mixed fertilizer? Which one is a better nitrogenous fertilizer and
why: Urea or Ammonium Nitrate?

fpt TS [ QIR 2 (@I e MBS Alg 4R @43 2R 3 SpiiFam F1ZeEs ¢
(d) What is enamel? State the use of enamel.
GG [ 2 GATAE IR G

GROUP-B
(Unit- 3,4 & 5)
3. (a) What do you mean by Chrome Steel? Mention its uses.
@I %9 FeT0e & (ARNT 2 @3 TRQAe @eadn
(b) Write a short note on Eco-friendly paint.

TR Bt s AT AW 21%B

2+2

242

2+2

2+2

2+2

2+2

2+2

2+2

2+2
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(c) Define “Emulsifier” in paint. Give an example of it.
BrizaenTE (o135 “REPRARIR” FREIRS Tl

(d) Mention the characteristics of batteries.

iR AT Trad I

(€) What is the function of thinner in paint?

e R (Alea Fi5e) Bt & 2

(f) Write short note on solar cell.
R Bt It GlieTia e

4. (a) Write the electrode reactions occurring during charging of a Lead-Acid storage cell.

ETG-SIPIS GOl G Bier aaid I Feechie [idFaef @

~ (b) With examples, define primary and secondary batteries.
TrizgPTR TR 7163 ST 8 GRS i
(c) What is Alloy? Give two examples.
ST (alloy) & 2 2212 16 Srizze wis)
(d) What is a surface coating? What are the objectives of surface coating?
e Wi [ ¢ PerEE SR Trwy Gl

(e) What is anodizing?

SRiTeRfeR & ¢

GROUP-C
(Unit- 6 & 7)

5. (a) Mention the general characteristics of a catalyst.

SRR AIRe 3T e

(b) What is Phase Transfer Catalysis? Give one example.
e Bierei FoIRE & ¢ ool Saigad nie)

(c) Explain the reason of catalytic activity of zeolite.

Rrestizgha STEs FARFAICH Tl I FEN

(d) What do you mean by primary and secondary explosives?
eI o CTFeR REPIRT I I ¢

6. (a) What do you mean by chemical explosive? Give an example.

AT Rees 3o & QR 2 Swiggs wie)

(b) Why is lead azide as explosive? Write down the chemical reaction for lead azide
preparation.

TS SEIET ROFRS @ ? CT6 WIwRe «@few amrfe Rigab @ean
(c) What is the application of negative catalysts in chemistry?
AR TS SO & 2

6256 2
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours 6th Semester Examination, 2023

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) The first rotational spectral line of CO (C = 12.00, O = 16.00) appears at 3.842 cm™ 2
at 298 K. Explain the effect on the first rotational spectral line if the carbon atom of
the molecule is replaced with its higher isotope, that is, *C'°O.

(b) How many normal modes of vibration are possible for (i) HBr (i) OCS (linear) 1+1+1
(iii) SO, (bent)? v

(c) Show that a diatomic molecule dissociates into atoms if it is present in the vibration 3
state of vibrational quantum number (v)

1
y=—1
2x, 2
where, x, is the anharmonicity constant.

(d) The molecule '“N'°O when subjected to IR radiation shows absorption at 4
1876.06 cm™ and 3724.20 cm™ as fundamental and first overtone respectively.
Calculate

(i) the equilibrium vibrational frequency.
(i1) anharmonicity constant.
(iii) zero-point energy.
(iv) the position of the first *hot band’.
(e) How can you differentiate between 'CH; radical and "CD; radical using ESR 2
spectroscopy? (/= % for H,I=1 for D).

2. (a) Which of the following molecule(s) are microwave active? State with reason. 2
D,, D,O, CCly, SFs
(b) Explain how does the position of the most intense rotational line of HCI change due to 2

(i) isotopic substitution of H by D
(i1) decrease of temperature.

Turn Over
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(c) A linear molecule having the formula AB; is suspected to have the structure either
BAB or BBA. How can you ascertain the structure to the molecule using its IR and
Raman spectra?

(d) The vibrational energy levels of a diatomic molecule are given as

&,(cm™)=215.02 (V + é—) [1 - 0.0038(1/ + %):I

Find the zero-point energy of the molecule in eV.
(e) The fH-NMR spectrum of dimethyl nitrosoamine [O=N-N(CH,),] shows two peaks
at low temperature but only one peak at higher temperature (~ 200°C). — Explain.

(f) The Larmor frequency of 'H at 1 tesla (T) is 42.57 MHz. Ifthe magnetogyric ratios
for 'H and BC are 26.75 x 10’ rad T"'.s™ and 6.72 x 10" rad T.s7, respectively.
What is the Larmor frequency of 1*C, in MHz at 1 tesla?

UNIT-O
3. (a) What do you mean by photostationary state? How is it different from g chemical
equilibrium?
(b) The mechanism for photochemical decomposition of HI may be outlined as follows
H + hv - H+ 1
H + HI — H, + I (rate constant k,)
I+ 1 — I, (rate constant k3)

Show that the quantum efficiency with respect to decomposition of HI is equal to 2
Is a quantum efficiency greater than unity acceptable? Justify your answer. '

(c) Define molar absorptivity. Is it an intensive property? On what factors does it
depend?

(d) A dye solution of concentration 0.74 mgL™" absorbs 40% of radiation of
610 nm in a cell of thickness 1 cm. Calculate (i) the molar masg
compound, (ii) the energy of one einstein in the incident radiation j
(Given: £=9.6 x 10* M~ lem™

wavelength
of the dye
n S.I. unit

4. (a) State and explain Franck-Condon principle.

(b) Dimerization of Anthracene attains photostationary state. The plausib]

. . . € me i
of the dianthracene formation is chanism

A+ hy —— 4" Rate= 1,

A+ AL 4, k, is rate constant
A -5 s 4+ hv ky is rate constant
4, ks 24 k, is rate constant

where, 4 is Anthracene monomer and 4, is dianthracene and 4* is photoexci
state of Anthracence. Show that at very high concentration of Anth; xclted

; . .. acene m
the concentration of dianthracene is independent of monomer concentratiop Onomer,

(c) The quantum vyield for the photodissociation of ICN(g) into I(g)
306 nm pump pulse is 1.00. If the radiant energy of the pump puls
determine the number of CN(g) radicals created per pulse if op]
incident light is absorbed by the ICN(g) sample.

and CN(g) b
eis 1.55 X)IO*X Ja
Y 0.100% of the

6059 ’ ' 2
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(d) Compare and contrast (with suitable reasoning) between fluorescence and
phosphorescence with reference to the following points:
(i) wavelength, (ii) intensity, (iii) radiative lifetime, (iv) temperature at which they
are usually observed.

UNIT-III

5. (a) Show that the surface tension and surface energy of a liquid are numerically equal.
(b) Show that the work of adhesion between two immiscible liquid phases & and § is

given as

sz =-:21-(Wg +Wg)'—}’aﬂ

where, wg and wf denote the work of cohesion for phases a and f, respectively,
and % denotes the interfacial tension between the two phases. Hence comment on

the condition for miscibility of the two liquid phases.

(c) The adsorption of a gas on a solid surface obeys the Langmuir isotherm with
K = 0.78 kPa™' at 30°C. Calculate the pressure at which the fractional surface
coverage is (i) 20%, and (ii) 80%. PrOV{de a physical justification of your result
(variation of fractional surface coverage with pressure).

(d) What is ‘Zeta potential’? Explain the stability of lyophobic colloids with the help of
zeta potential.

(e) State and explain Schulze-Hardy rule.

6. (a) Derive Laplace equation for excess pressure inside a spherical bubble suspended in

arr.

(b) Adsorpti
P (kPa)/ V (cm
What is the equi

(c) Find the energy required in breaking 1 mL of water into small droplets having an
average radius of 10~° cm. The surface tension of water is 72 dyn cm™ at 298 K.

(d) The surface tension (7) of a liquid is found to vary according to the following
relationship due to adsorption of a solute

Y _ <

e - Alofl+<)

where, y° is the surface tension of the pure liquid, ¢ is the concentration of the
solute, e, [ are constants. Using Gibbs adsorption isotherm show that

c
RT | 1+ @
(e) What is Critical Micelle Concentration (CMC)? What is the effect of temperature on
CMC?

on of CO on charcoal at 273 K follows Langmuir isotherm. A plot of
3 P (kPa) is linear with a slope of -1
) versus pe of 0.01 and y-intercept of 0.5.

librium constant, K in (kPa™) for the adsorption?

X
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours 6th Semester Examination, 2023

CEMADSEO5T-CHEMISTRY (DSEJ3/4)

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.
All symbols are of usual significance.

Answer any three questions taking one from each group

GROUP-A

(Unit 1 and 2)
1. (a) What is cement? Write down the composition of Portland cement. 1+2
(b) What is the general composition of glass? Give a flow diagram of the 1+3

manufacturing process of glass.
(c) Why annealing of glass is essential?
(d) What is feldspar? Write one of its use.
(e) Distinguish between Vitrification and Glazing of Ceramics.

~ 2. (a) Write a short note on Ceo fullerene. 3
(b) Describe what do you understand by high technology ceramics and mention one 2+1
of its use.
(c) What is superphosphate of lime? 2
(d) What do you mean by mixed fertilizer? Cite one example. 2+1
(e) Write down the probable reactions responsible‘for setting of cement. 3
GROUP-B
(Unit 3, 4 and 5)

3. (a) What are pigments? State the functions of pigments in a paint. 3
(b) Give a brief description of the working procedure of Pb-acid battery. 3
(c) Briefly describe the process of metal spraying and anodizing. 2+2
(d) Write a short note on the heat treatment of steels. 3
(e) What are electrolytic and electroless coatings? 3

6159 1 Turn Over
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4. (a) State the components of a lithium-ion battery. Write the anodic and catﬁodic 2+2
reactions involved in a lithium-ion battery.
(b) How will you classify steels based on their carbon content? ' 3
(c) Briefly describe the process of dephosphorisation during manufacture of steel. 2
(d) How are the fuel cells classified? Write an example for each. | 2+2
(e) What is surface treatment for alloys? 3
GROUP-C
(Unit 6 and 7)

5. (a) How is PETN prepared? Write down the decomposition reaction of PETN. 2+1
(b) What is meant by regeneration of catalyst? 2
(c) What are Zeolites? Give two examples. ' 3
(d) What is Phase transfer catalyst? 2

6. (a) Write a short note on rocket propellants.
(b) What are explosives? What are the basic requirements of chemical explosives?
(c) What is homogeneous catalyst? Cite one example. ‘
(d) How is RDX prepared?

NN W W
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B.Sc. Programme 6th Semester Examination, 2023

CMSGDSEQ3T-COMPUTER SCIENCE (DSE2)

SOFTWARE ENGINEERING

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.

GROUP-A
1. Answer any five questions from the following: 2x5=10
(a) How software reverse engineering works?
(b) Discuss the significance of requirement engineering.

(c) What are the major advantages of constructing a working prototype before starting to
develop the actual software?

(d) What are the characteristics of a Good SRS Document?
(e) What is unit testing?
(H List any four types of Black box testing.

(g) “If we increase the cohesion of a design, coupling in the desxgn would automatically
decrease.” Justify your answer.

(h) Why is it important to test boundary values while testing a function?

GROUP-B

Answer any five questions from this group 8x5=40
2. Describe different phases of incremental model in brief. What are its disadvantages? 543
3. What are the tasks performed in requirement engineering? Discuss the components of a 4+4

Software Requirement Specification document.
4. What do you mean by architectural design of Software Engineering? Discuss its 3+5

' different types briefly. ,

Describe different steps required to schedule the project activities. Define Gantt Chart. 5+3

What do you mean by Cyclomatic complexity? Explain with an example. 2+4+2
What do you mean by integration testing?

7. (a) Describe the differences between the black-box and white-box testing. 4+2+2)
(b) Define exhaustive testing and test case.

8. (a) Why quality of a software is important? 2+6
(b) Describe the McCall’s quality model. ‘

9. Write short note on the following (any fwo): 4+4

(a) Structural testing

(b) Data Flow-based testing

(c) Regression testing.

X
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