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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 6th Semester Examination, 2022

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

afe ekt (AF 6 F02 e ey A-FI foa s etie Teq wie

GROUP-A
(Unit- 1 & 2)
1. (a) What is photosensitive glass? Mention its use. 2

FIECWRIv® 29 & ¢ @3 <=9 &Ll

(b) How will you differ silicate glass from non-silicate glass? 2
- BTG 2 (e it 2 el it 9 ¢

(c) Write a short note on fullerene. 3
el IR BIAT Te

(d) What is feldspar? 2
@A F 9

(e) How calcium ammonium nitrate is prepared? What is calcium ammonium nitrate is 3
used for?
FIIETR STCAfeTs M2 ol d@s w27 ¢ FETR Syicfams 9126 & Fiee
=29 = ?

(f) What is setting of cement? Write the flow chart of the production of cement. 4

1o o B & ¢ Bt Sesiveas @ifbaf® et

2. (a) What is superphosphate? What does superphosphate do to the soil? Write a short  1+1+3
note on chemical fertilizer.

oAl e B 9 Foiiw wocEs Witce et & =7 ¢ apmafa Aww T wERG il
(eTCAN

(b) How is coloured glass obtained? Name the compounds for manufacturing red and  1+1+1
green coloured glass.

T8I 16 [T e I 9 AR ¢ F& b (010 I (A9l o A @l
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(c) What is the role of gypsum in cement? What is slag cement? Write its use. 2+1+1
ICS fEemicm gfimet & ¢ 219t s [ 9 3219 9219 @
(d) What is high technology ceramic? What are the main applications of these ceramics? 2+2

High technology GRS & 9 @2 GRINGST Y4 &l @l

GROUP-B
(Unit- 3,4 & 5)

3. (a) What is the function of pigment extenders or fillers? 2
a0e et ol s 2
(b) Write down the main components of oil varnish. 2
wlfefeei 47 Tomimesfer @l
(c) What are the benefits of using Li ion battery in electronic devices? 2
Sz qE forfaa oe o @i IRaiEd Soaifret [ige s
(d) What is the composition of Stainless steel? Write down the uses of Stainless steel. 2+2
CBEACE Foee Tomiaefe & & ¢ b Foeee a)d el
(e) Mention the characteristic composition and application of carbon steel and alloy 2+2
steel.
FIET T @R IRFF TG 910+ GR IS 2t Rge s
(f) Briefly describe the process of metal spraying. 2
g 2 TR &lfel FREFCe! 396 RN
4. (a) What is the function of a binder in a paint? 2

306 IHAPRACEH Gl 5 9

(b) What do you mean by vehicle in paint? Explain with a suitable example. 2+2
ST ATT I T @RI 9 TR Trzgeriz A |

(c) Write down the working functions of fuel cell. 2
A I Foas 6 T

(d) What is a toner? 2
GFEF FoT0e F @I 9

(e) What is solid state electrolyte battery? Give one use of it. 3
{0 iR @R e T @R 2 @7 @3 727 Teae FE!

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

(P @R FF-(FT P AIg FICF AT 9
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GROUP-C
(Unit- 6 & 7)
5. (a) Write down the full name, structural formula and preparation of PETN. What type
of explosive is it?
PETN-&3 35l SII¥, 910+ SR(F© € &wfs @1 @it @i &1 [ewias ¢

(b) What is catalyst? Give one example of heterogeneous catalyst and describe its use in
Industrial preparation.

S0 F 9 @ STPTPTg St Swizgd wie R FRICEiee i @3 RRIF 39 FEH

6. (a) Describe the preparation with reaction and harmful effects of RDX.
RDX-«3 i 7712 &%fs ¢ Floa o 71 el w1

(b) Which catalyst is used in contact process to prepare sulphuric acid? Describe the
steps for the synthesis of it in this process.
FA0IF Amore ARTFORP SHC TeAMCHR (F(d (Pl SGE0P PR P 27 9 @2
NGHSTS ARFSR TG Tesiwex [fes wistafe aefa Fa@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 6th Semester Examination, 2022

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 & Mo (IS 715 @eie T wie
GROUP-A / fTet-&

(Unit-1 & 2)
1. (a) What is the oxidation state of Mn in KMnQO4? 2

KMnO,4-4a9 W4 Mn-49 Siesg 9 9

(b) What is meant by ‘d’ block element? 2
‘d’ block (et FeTCo 5 QRN 9

(c) Write the formula of Sodium Nitroprusside. Mention the use of it in qualitative 2
analysis.
GG TZCBILAIZT-GF TR ETC | Siere [Rese 3219 929 ETed|

(d) How do you prepare K,Cr,0, from chromite ore? Give reactions. 2+2

(GFIZD0 FRS (AT FOIE 2B SEREIEs Seom Fa1 2 [ @

2. (a) Draw the Molecular Orbital diagram of CO molecule. 2
CO 97 S T b Sk S|
(b) Discuss the preparation and structure of ferrocene molecule. 2+2
TR S97 2 @ 915w SNCEAD FCEH
(¢) Draw the structures of Fe,(CO), and Fe;(CO),,. 2
Fe,(CO), @ Fe;(CO),,-a3 5157 SR Sl |
(d) Explain 18e- rule in Mn,(CO),,. 2

Mn, (CO),, -99 CFCT 18e- rule I A

GROUP-B / fTeia-2
(Unit- 3)

3. (a) What do you mean by bioinorganic chemistry? 2
(&R Sie T 08 5 Q@RI 9
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(b) Define essential elements. Give example.
iRy (e & 9 Twizgd wie |

(c) What is concentration gradient? Mention its role.
o [Keq & ¢ 229 ol & 2

(d) Mention the mechanism of sodium-potassium pump.

G- BRI SN e Sae e

4. (a) Draw the structure of Chlorophyll-a.
FICARFS-a-93 o7 ST B |

(b) Mention the role of Mg?" in energy production.
i@ Teoimd Mgt -3 giel Tree Sl

(c) Write the full names of NADP and ATP.
NADP € ATP-&9 7l <% (1¢ |

(d) What is the role of Ca2*in blood clotting?
& TG Al e Ca?t -3 el & 9

SECTION-B

Answer two questions taking one from each Group

2fe Group RE @56 a8 & Mo (IS 75 @eie T wie

GROUP-A / Tes-=
(Unit- 1 & 2)

5. (a) In aromatic electrophilic substitution reaction, a-position of naphthalene is more

reactive compared to its 3-position — Explain.

WD @I efsmem [Rfigma et p-owma W o-S<Ew

w5 AfeFn — A I

(b) Comment on the aromatic character of naphthalene and anthracene.

TieRife ¢ SPNt SHERIEDE 1l Bok S FE!
(c) Complete the following reactions. (s Rferateet ﬂ‘*’i‘f )

(@)

(11) 7\ (i) HCN/HC1

fe) (i) HO

N KNO;/H,SO

(111) ~ | 3/ 12504 > C Sn/HC1
N 300°C

6. (a) Convert: (FiEf® )
— (X
R NH2
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(b) Complete the following reaction: (Twa Rf&wat 3oy Fcar)
NH,

NaNO,/HC1 B M C,H; CHO
0-5°C HBr Ether H;O

(c) Pyridine is a basic heterocyclic compound — Explain.

i aaft Fiad GIEAEEE @ — A FaEh

GROUP-B / fqein-4
(Unit- 3)
7. (a) Write short note on: (FRFEFS BIp! (514N
(1) Auxochrome / SICHICEIN
(i) Hypsochromic shift / RGN s
(b) Why is methanol a good solvent for UV but not for IR determination?
e UV i o @356 o wiee 5% [R-99 &) 73 — (e 2

(c) How will you distinguish between the following pairs on the basis of Infra-red

spectroscopy? o

OH
_0 ij COH
(1) I: and (11) ©iOH and ©

COH

8. (a) Infra-red spectroscopy is the best technique to establish the identity of organic
compounds. — Explain.

TAPIEC CHATCRICHI o) (Jieor Sifomel efsieR Tes Toily — il 391

(b) How will you distinguish between cis and trans-cinnamic acid?
eI gl e w3k Bieet P epifre fhfere al 7jFiwse 43 2

(c) Following the Woodward rules, calculate the absorption maximum for each of the
following compounds:

(i é@ (i) ijb

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
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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. &

(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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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 ?
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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 actiVI'* 2 I 3L I

methylene compound?

f”_".
"‘"::

ARSI el EWWWMW?QE@WWW@ N __,;;
T 2 (A 9 T
6. (a) Compare the basicity of pyridine and pyrrole with reasonable explanation. 2
FieR IfRIGH @ PIERIER FRI0ed gedl Il
(b) How would you synthesize the following compounds from ethyl acetoacetate? 4

(Any two)
(1) Pentanoic acid, (ii) 2-Butanone, (iii) Chrotonic acid, (iv) Succinic acid
22ize SOReIFIGS i fMEfiiie @sef Feim aee 796 2 (F-E 7o)
(i) CorBIR =mifTe, (i) 2-REBI, (i) I wpifme,  (iv) Awpiae spite
(c) Identify the product(s) (A, B, C, D): 1x4=2
faferiie [feaa wes *mid A, B, C 8 D *i& @l

Snfeconc HCI
A = B
K.OH heat 5
(d) Why generally furan undergoes electrophillic substitution reactions in 2 or 5 2

positions?

Hyers FeAR By afemen [fem 2 a3 5 S=/E 96— &4 2

GROUP-B / fqeia-2

(Unit- 3)
7. (a) How you can separate salicylaldehyde from p-hydroxybenzaldehyde by IR 2
spectroscopy?
IR CoRFCEMEPR ARIE Wiemzeite2uE AR-22uREmeriveRe (@ el
ALFT FAE 9
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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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