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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2021

DSC1/2/3-P3-CHEMISTRY
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

Use separate Answer Scripts for Section-A (Physical) and Section-B (Organic)
SECTION-A
PHYSICAL CHEMISTRY

GROUP-A / eis-=

1. Answer any two questions from the following: 1x2=2
fafeiie @-cei 7fo @iese Tee wiss
(a) Unit of specific conductance is:
oS SfiReR s [ 9
(i) ohm 'cm ! (i) ohm 'em™ (iii) ohm™' (iv) ohm “cm

(b) What is phase rule?
el 93 B 9
(i) F+2=P+C (i) F=P-C+2 (i) F=C-P+2 (iv) F=P+C

(c) What is the value of electrode reduction potential of a saturated calomel electrode

at 25°C?
G P& FICENICTe] ©fUa-97 [z [ed 25°C Ty ' 201 ?
(1) 0.334 V. (i) 0.280 V (iii) 0.200 V (iv) 0.242 V
GROUP-B / feial-¥

% Answer any two questions from the following: 5%x2=10

fasfie @-ce 715 aeis Ted el
(a) (1) What is electrochemical equivalent? 2+3
SRR geryis < 9

(i) Derive the Nernst equation for electrode potential.
Sferi7 feq WS F+0s AN afoD 71
(b) (i) Discuss the importance of Clapeyron equation in phase change. 3+2
vl 2R (A FIICo AN S D] 41
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(i) State Raoult’s law.
ACCHH 79 [FS 41
(c) (i) Write down the advantages of the potentiometric titration over indicator 2+3
method titration?

FIel 5 elfe] S R oiafod FRidlefl & 9

(i) Determine the ionic product of water at 25°C.

TET ST @ele foely )

GROUP-C / eia-4t

3. Answer any one question from the following: 10x1 =10

feafere @ @36 2o Teg wies
(a) (1) What are azeotropes? 2+2+6

wifEnetaiel & 9
(i) What is the difference between ideal and non-ideal solution?

o B9l 8 S| T e AN 9

(i) Discuss the phase diagram of one component system (H»O).

@ T PIEEER wbg (H,0) STEb 41

(b) (i) Draw a standard hydrogen electrode. 2% +2% +
@5 el FRTEITE ofber i | 2linl
2 2

(i) What is Kohlrausch’s law of independent migration of ions? Discuss with
examples.

SRS FIA 5990 FREFIE (FITANC 7 < 9 Twerggel e Siieamven 41

(i) Explain the conductometric titration curve of a strong acid and a strong base.
g ST 7o Y FF-97 ARaieiefes Gizem @iba i 11

(iv) Establish the phase rule.
vl elfeow! T

SECTION-B
ORGANIC CHEMISTRY

GROUP-A / es-=

I. Answer any three questions from the following: I1x3=3
e @-Fiw foqft et Teq mies

H,
(i) NaNO, /HCI
0°C

(a) b

(i) H3PO,
A

The compound ‘P’ is

(P’ CTif% =)
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H NgaCle NO,
QO e mOnC

(b) The most acidic compound of the following is

feaferfs eefm st Hifhs wifss ==
om-@—com{ ’ @—COOH ’ HZN@— COOH Q OO
m (I (1m avy
(1) (1) (i1) (I1) (1i1) (IIT) (iv) (IV)
(¢) Which amino acid of the following is optically inactive?
(i) Leucine (i1) Glycine (ii1) Alanine (iv) Valine
fsfeifae s snteefea S @b SiEs Hies ¢
(i) et (ii) 2ZF= (iii) Serfea (iv) e

(d) Which reagent is used to prepare osazone from glucose?

RIS (AF ST (ofd 0O (FIe [P EF 9% 27 2

(i) HNO, (i) NH,OH (iii) NH; (iv) NH—NH,
(e) Identify the product:

Teofs (911 e w4

H;0"
CH; ~HC(COOH), —=2—

() HCOOH  (ii) CH3COOH - (iii) CH;CH,COOH  (iv) CH;CH,CHj

GROUP-B / fTeia-2

2. Answer any one question from the following: 5x1=5
fafeiie @- @ o avis Tex nies
(a) (i) What is Perkin’s reaction? Give one example. (1+1)+3
At [ Fi 9 azfG Srizze wie)

(i1) . Prepare ethylamine using Gabriel’s Phthalimide synthesis.
SRCICT FTIIRE FEAF (& <RI 0 2R W 2Ee 34
(b) (1) How will you prepare fructose from glucose? 2+3
PTG (AT IS FCIS 2FS T ?

(i) Discuss Hinsberg’s method to separate 1°, 2° and 3° amines from their
mixture.

eI s@fece 10, 2°, 3° Snifitd et (e Spfimefer fimacs Soim
(Gl
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GROUP-C / eia-4t

3. Answer any one question from the following: 10x1 =10
fafeiie @ @# i avis Tex nies

(a) (1) What is carbylamine test? What is isoelectric point? (1+1)+2+2

IR SIfse (55 Feice 1 @RI 9 Frefor [ Fi 9 H4x1=4)

(i) Aniline is less basic than cyclohexylamine. — Justify.

iR AR TN ([ P Y @Ffed e ey @rie |
(iii)) Draw the cyclic (pyranose) structure of D-glucose.

D-2F(FICETE IERNFS HCR (2NEACE) o o 411
(iv) Predict the product:

fRferreTe smidaf @2

(A) Glucose _Bn
H,0
i

(B) BrCH,COOCH,CH, + CH; ~C-CHy —— ?

ii) H;O%

Red P/Cl,

(C) CH,COOH
CH;,

O
AN Il Br.
D _ _ B iy
) (O>—¢—¢ KoM

NH,

e

T

(b) (i) Carryout the following conversions: (1x3)+
TN T4 (2x3)+1

(A) CH3CH2CHO —PCH3CH2CH-COOH
|

NH,

(B) HN@ ——— 10 @

(C) CH;COOH —— CH;3;CH,COOH
(i) Write a short note about the following:

RER DIl =748

(A) Mutarotation / CBICAICG

(B) Reformatsky’s reaction / Rerarsyiof% &

(C) Hofmann vs Saytzeff elimination. / T 8 (IHCEF So{e2w
(iii) Give one example of anomeric pair.

SIS (SO @ Srizge nie |
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SEC1-P1-CHEMISTRY

PHARMACEUTICAL CHEMISTRY
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

1. Answer any five questions from the following: Ix5=35
fafeife @-eie 2i6fe ris Ted nies

(a) Give two examples of anti-inflammatory drugs.
Anti-inflammatory G1%-43 7C6! Swizge e |

(b) What do you mean by NSAIDS?
NSAIDS TS F1 @i 9

(c) Which aromatic moiety is present in chloroquine drug?
Chloroquine &1%-¢ @W\Wﬂ%ﬁs moiety (R ?

(d) Mention the side effects of aspirin.
Aspirin -99 Areifsfer =0 74

(e) What is an antipyretic agent? Give an example.
SIfBoNREGE Grers Pl g Trizeel wie |

(f) What are antibiotics?
GG i 2

2. Answer any three questions from the following: 5x3=15
fERIRe @-(Fiw foqfs @re Teq mies
(a) (1) Which drug is generally recommended for the treatment of Conjunctivitis? 2+3
Conjunctivitis-9% &« (P 2B il 9
(i) Write a short note on anti-biotics.
Anti-biotics -3 T2 e B @741
(b) (i) Write down the structure of glyceryl trinitrate. What is the use of it? (1+2)+
Glyceryl trinitrate-&3 913+ (141 @3 2T F 9 (1+1)

(i) What is the natural source of chloroquine? Is chloroquine acidic or basic?

Chloroquine-¢3 &6 B 1 9 Chloroquine SIHG S} I, & IHT 2
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(c) (1) Aspirin can be synthesized by the following methods: 3+2
faafiiee fafoRtETe Aspirin (o1 31 A8

OH
Aspirin M (CH;€0),0 Aspirin
Pyridine COOH Heat

Which method is more convenient in the perspective of Green Chemistry?
— Comment.

‘Green Chemistry’ ST (I “@lo(b &Zecaa ¢
(i) What is Ranitidine? Discuss its uses and side effects.
Ranitidine F ? 47 92 @ ~irfeifefe @
(d) (1) “Every macromolecules is not a receptor” — Explain. 2+3
‘I I &P 77 — I F)

(i) Draw the structure of:

fermfere (eratens 5o orwe e
(A) Vitamin C (B) Ibuprofen (C) Vitamin By,
3. Answer any two questions from the following: 10x2 =20
fafeiie @-ei 7f6 elvas Tee wiss
(a) (1) Write short notes on any three: (3x3=9)+1
KRG B @748 (-1 foD)

(A) Aerobic and anaerobic fermentation

SRR 93 SRS PR
(B) Medicinal uses of Curcumin (give structure of curcumin also)
Curcumin-93 834 72T #72 (Curcumin -3 515+ S& F)
(C) Importance of Vitamin B2 and Vitamin C in human body
Werce febiae B2 ¢ fehifSe C -« erearel
(D) Central nervous system agents.
241 N I QUS|
(i) Write down the structure of Paracetamol.
Paracetamol-&3 95+ ST& 341
(b) (1) What is toxicophore? 2+3+3+2
Toxicophore Jo
(i) Mention the synthetic route to any one anti-leprosy drug.
@- @36 SnifSee 8xum Brelbs @aifca Swe w4
(ii1)) What are mycosis, topical infection and systematic infection?

Mycosis, topical infection € systematic infection I 9
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(iv) Write a synthetic route of Paracetamol.
Paracetamol-@3 PCE6F @2IfbT @14
(c) (1) Write the uses and side effects of sulpha drugs. 3+2+(1+2)
Sulpha drugs-93 3214 @ sArfeifsfet @ 2
(i) Suggest one synthetic strategy to produce better sulpha drugs.
Tme Sulpha drugs -@3 PGS B =741
(ii1)) What is a ‘bioisostere’? What is its importance in drug design?
‘Bioisostere’ F! 9 Glsl fTC&I3(wa 9Fg NGB F41
(iv) Can rectified spirit be used as disinfectant for Coronavirus? — Justify.

Rectified spirit (& P Coronavirus-a3 GIRIGNE &I G2 1 A 9 Iy
P41

3027 3



UG/CBCS/B.Sc./Hons./3rd Sem./Chemistry/ CHEMGE3/2021

S §IF

1%

Rrsafaeaa
L g afie e
UNIVERSITY OF NORTH BENGAL
B.Sc. Honours 3rd Semester Examination, 2021

GE2-P1-CHEMISTRY
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

Use separate answer scripts for SECTION-A (Physical) and SECTION-B (Organic)
SECTION-A
PHYSICAL CHEMISTRY
GROUP-A

1. Answer any two questions from the following: 1x2=2
(@) The molar conductance of an electrolyte increases when

(1) dilution increases (ii) temperature decreases
(i) dilution decreases (iv) both temperature and dilution decreases
(b) CaCOg3(s) = CaO (s) + CO; (g). Number of phases of the system is
(i1 (i) 3 (iii) 2 (iv) 0
(c) Example of a minimum-boiling azeotrope is
(i) Ethanol-Chlorofarm (ii) HCI and Water
(iii) Acetone-Chloroform (iv) None of these
GROUP-B
2. Answerany two questions from the following: 5%x2 =10

(@) (1) The colour of AgNO3 solution turns blue when a copper wire is dissolved into 2+2+1
it. — Why?

(i) Determine the standard Gibbs free energy of the given Galvanic cell
Mg | Mg**(aq)) || Ag*(aq) | Ag
(iii) Represent the Daniel cell symbolically.

(b) (i) At what temperature water boils at a place having atmospheric pressure 4+1
740 mm of Hg. [latent heat of vaporization of water = 537 cal/g]

(i) What is the critical temperature of CO,?
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(c) (i) Explain maximum boiling azeotrope with example. 2+3

(if) State Raoult’s law for the solution containing volatile components. Write two
differences between an ideal solution and non-ideal solution.

GROUP-C
3. Answer any one question from the following: 10x1 =10
(@) (i) Specific conductance does not depend on cell-constant. — Why? 3+3+2+2

(i) The specific conductivity of a weak acid of 0.02 (N) is 3.13x10™* mho.cm™.
What is the equivalent conductivity at infinite dilution of that solution if its
degree of dissociation is 0.045?

(iii) Among CH3COOH and NaOH, which one will have greater A’ value and
why?

(iv) State Kohlrausch’s Law.
(b) (i) Write down the differences between electrochemical cell and electrolytic cell. 2+4+2+2
(i) Write a short note on Calomel electrode.
(iif) Write down the uses of salt bridge.
(iv) Calculate the EMF of the cell at 25°C
Cu, CuSO4(C;=0.01N) // CuSO,4 (C,=0.10N), Cu

SECTION-B
ORGANIC

GROUP-A

1. Answer any three questions from the following: 1x3=3
(@) Draw the cyclic structure (Haworth) of D-Glucose.
(b) What is pKa value?
(c) Draw the structure of Phenylthiohydantoin derivative of Phenylalanine.
(d) What reagents are used in Hinsberg’s method for separation of amines?

GROUP-B
2. Answer any one question from the following: 5x1=5
(@) (i) Between 4-nitrobenzoic acid and 4-aminobenzoic acid which one is stronger 2+3

and why?
(if) Write a note on HVZ reaction.

(b) (i) Between Sucrose and Maltose which one reduces Tollen’s Reagent and why?  (2+1)+
What is the composition of Tollen’s reagent? (1+1)

(i) Name a test by which you can detect amino acids. Give structure of the
reagent involved.
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GROUP-C
3. Answer any one question from the following: 10x1 =10
(@ (i) How many pKa values do you expect for Maleic acid and Fumaric acid? In (1+1+2)+
which manner these pKa values differ? Justify the variation. 2+2+2
(ii) Identify A and B:
0

N RX ) B g,
KOH

O

(iii) How do you perform following conversion?
NH, Cl

2 : ;
— > @ (Reaction can be multistep)

(iv) What happens when an aqueous solution of Glycine is heated with copper
oxide? Write the requisite equation of the above reaction.

(b) (i) What is N-terminal of protein? Discuss any method for determining the (1+1+2)+
N-terminal of protein / peptide. 1+3+2

(i) Why tertiary amine are not synthesized by the Gabriel Phthalimide method?
(iii) Discuss with an example for each Hofmann and Saytzeff elimination.

(iv) Dipole moment of alamine is usually higher in comparison to 2-amino
propane. — Explain.
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