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UNIVERSITY OF NORTH BENGAL
B.Sc. Programme 3rd Semester Examination, 2023

DSC1/2/3-P3-CHEMISTRY
NEW AND OLD SYLLABUS

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

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

SECTION-A
PHYSICAL CHEMISTRY / CS1% FAE
Marks-22

GROUP-A / Reom-% / gue-s
L Answer any twe questions from the following: 1x2=2
e @-cia 715 aivm Tea wies
frfeRed 3+ 3 ToEe®! STR G :
(a) Name of degree of freedom at triple point of water system will be
W (A9 [0 ed WiaE W
UrTep fodet RgAT SRiwTa AT 71 §reo —
()0 (i) 2 (ili) -1 (iv) 1
(b) Relation between Oxidational potential (Eox) and Reduction potential (Eredox) is
w39 %4 (Epx) @3¢ KRR R90Ra M4 (Egedor) TP 21
Oxidation potential (Eox) 31 Reduction potential (Egedox) DT Y T —
(i) Eox = — ERed (iiyEox > Ered (iii) Eox < Ered (iv) Eox = Egeq
(c) What is Gibb’s phase rule?
|' Gibb’s-aa Tt 7@t & ¢
,' Gibb @} w=U1 7T (phase rule) 3 87 ?

GROUP-B / [aom-4/ @goes-g

2, Answer any two questions from the following: 5x2=10
e @-ce yfb o Terwes
frforRad o1 3¢ TaEw®! STR AGTE N :

(2) (i) Determine the ionic product of water at 25°C. 2

25°C Tawol Stew SRR worre e 79
25°C AT STRIf® I (ionic product) FrEROT e |
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(if)

(b) ()

(i)

© @

(i)

Write Henry’s law. Give two important applications of this law.
A IR (T @3 I 1S ewes et v )
FTPY BT ACTENY | TTPT 5§ TEY STTIRINTERR G |

Derive the Nemst equation for electrode potential.

ofSeats e IS Nernst w2l effed 321
TGS FRITEAETD! i Nernst THER0T fRepTeaie |
Discuss calomel electrode briefly.

FRTHLH Calomel electrode SNTEHA T 1

BIEHAT Calomel electrode Bt TNy |

What is the difference between ideal and non-ideal solution?
o T R S TR T S 5 9

e Y R 31 solution Srerp! R eregei |
Derive the Clausius-Clapeyron equation.
Clausius-Clapeyron Hasaei{6 aifent w2
Clausius-Clapeyron Wﬁ'ﬂﬂﬁ'\“{ |

GROUP-C / [ASh-o / gosr

3 Answer any one question from the following:

e @-@H GF P ez Taa wies
fArfae g+ vaeT el TR AeTe

(a) (D)

(i)

(iii)

(b)

3029

Explain the conductomeitric titration curve of a strong acid vs strong base.
g wifAT FHx Oig FiF-97 e i BRI o it =

dier RIS 7M. T TR Preaeafo® e8eHT (conductometric titration) I
TETTHERT |

Specific conductance decreases on dilution whereas equivalent conductance
increases — Explain,

e RIS wTgor 7 0w g Tene e oo 3 i — 7t T2
qTaAAT Specific conductance 5® & equivalent conductance G —
ST B |

Draw and discuss the phase diagram of one component system Sulphur(s).
4T A system-a3 T S <R ARTHEI I 39 |

TR () PTG IS ST o] SRV T IR T BeAwhel THere |

Derive the expression for the hydrolysis constant of a salt of strong acid and
weak base.

=&t SHITE 93 741 TS R Hydrolysis constant 3 32
e TS T FHAAR &P AP BTg IlT5 1 ReRaant ifreafen fepTege |

10x1 =10
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(i) Calculate the reduction potential of the following single electrode at 25°C. 2
25°C st s Single electrode-93 e fies ffr #21
25°C AT =T single electrode T reduction potential WﬁTﬂjEﬁ[l
Sn/Sn™[(a=0.01) , Eg /s, =—0.14 V]

(iil) What are the disadvantages of using standard hydrogen electrode as 2
reference electrode?

2t R RTBCTT OGP eI ©fferia Rrma a=as TRyl & 7 ¢
Standard SITFIT SCITEISATS AaH SOIFE SO WUHT TINT 51 & BIFEH 576 2

(iv) How will you determine the solubility of a sparingly soluble salt using 3
conductance measurement?

et «ifR1Q) “MfoTe Sparingly soluble TR BTt (solubility) e 731 ¢
Conductance T FAFT TR AR gerefier TAm gereiier e fFrafor 1 576 7

SECTION-B
ORGANIC CHEMISTRY / (%1 90T+
Marks-18

GROUP-A / @on-5/wvs-o

4, Answer any three questions from the following: 1x3=3

Frefeie @-Fi feafe oivim Taawis:
frafeTiad P oy ToEH®I ST ATee

(a) NH,

Br, /H,0O ®)

(1) o-Bromoaniline (i1} m-Bromoaniline
(iii) p-Bromeoaniline (iv) 2,4,6-Tribromoaniline
wififm DR/H0 | (py
(i) o-@eneniffem (i) m-@eniieEm
(iii) p-EICrepiTe (iv) 2,4.6-BIFFCAIAG

(b) Reformatsky reaction is used to synthesis
(i) S-Hydroxy esters (ii) a-Hydroxy esters
(iii) e-Halo carboxylic acid (iv) a-Hydroxy carboxylic acid
Reformatsky (Freiio) Rferi gaze =8
(i) /-RTEE B (ii) -2 @B
(iii) oD FIETR SIS (iv) o-2TEH iAo ke
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Reformatsky ST & oY Gumpr anfiy mapy 1R

() f-Hydroxy esters (ii) a-Hydroxy esters
(iii) a-Halo carboxylic acid (iv) a-Hydroxy carboxylic acid
(¢) Which of the following amino acid is optically inactive?
(1) Glycine (ii) Phenyl alanine
(iii) Valine (tv) Aspartic Acid
fAeife @i sz wibie optically inactive?
(i) alizhm (i) Fazs wpeifam
(iii) ©nfem (iv) SuPTiiate spife
SeTT 7E 1 GRAT ORI optically inactive T
(i) Glycine (ii) Phenyl alanine
(iii) Valine (iv) Aspartic Acid
(d) Which one of the following is the strongest acid?
(1) CH;COOH (i) BrfCH,COOH (i) CICH,COOfI (iv) CLbCHCOOH
i ot wniie et »
(i) wnitie e (i) @lcreiibe e
(iii) GrIGISyIfoF e (iv) B e syifie
e 76 7 ofter oftre &g —
(i) CH;COOH (i) BICH;COOH (i) CICH,COOH (iv) CL,CHCOOH
GROUP-B/ Ret-4/ @vs-g
5. Answer any onequestion from the following;: 5x1=35
e -l 9PfF efvam Tag s
FeterRed ot goeT o wer erege
(@) (i) Between. Sucrose and Maltose which one reduces Tollen’s Reagent and 2
why?
& (Sucrose) QTR T (Maltose) &% &5 & Tollen’s Reagent (511
Rate) Refs w0a o @ 9
OIS X AT e ey SeanY S Berds oy o 2
(if) Show a method for synthesis 3
TS (IR o eifim 3 w7
RO TR

@v CH,-CHO ——» ®—~(JHZ - CIH - COOH
NH,
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(b} (i) How would you separate methyl amine and dimethyl amine using 3

Hinsberg’s method?

et “teafere fraiget =i 93k iRz syifitr e frora = o
Hinsberg @7 &fY 7T "R methyl amine 3ifY dimethyl amine /R 31T T

T ?
(i) How do you identify N-Terminal amino acid residue? 2

N-Bifseriat Sisizee e GRS i =mie wai2n »
N-cf7er oY oRre 3igdy Tt ufgam ges 2

GROUP-C / [qhi-ol / mue.r

6. Answer any one question from the following: 10x1 =10
Frafle @-@m o fE et T ws:
freAfeiiRed 37t ToeT ST SR oIeTE -
(@) (i) Show the open chain structure of D-glucose. What are the products of 1+2
reaction of D-glucopyranose with (CH;),SO,/NaOH followed by HNO;
treatment?
D-2FCPItere (D-glucose) Y& uel I& 59+ (RAIE (open chain structure)
D-2kCPTer “AI2AiteIer (D-glucopyranose)-<31.72e B2 fielidet et / riftam
QRGN Gk 5 wnifive [ R @l Seonfirs 27 o
D@1 (D-glucose) BT GEAT I TReAT USR] | D-glucopyranose PT AT
(CH3),S04/NaOH qﬁammHNoﬁawnﬁmﬂmmwg@?
(i) How many pKa values do you expect for the Maleic acid and Fumaric acid? 1+1+42
In which manner these pKa values differ. Justify the variation.
MIERE (Maleic) WG @R FFGuiEs (Fumaric) SiiFites $© &9 pKa
value I F31 T ¢ 76 &8 pKa value [fow 21 9 5 i wie |
Maleic acid 3 Fumaric acid 8! ot dfdaer pKa #8% Wﬂﬂﬁ@ 2P
TG i pK A% thech &7 7 PF=Terme sitfereer TeR |
(iii) What do you wnderstand by “denaturation of proteins™? What factors are 2
tresponsible for the same?
@b foigTm 3T & @Rl 2 @7 &) FRcamE & 9
Tt i@ (denaturation of proteins) W=t % IR ? g9 fy
HET PRPEH IR §5 2
(iv) What is isoelectric point? 1
AR D I A 9
ATgAIgAfrEe g (isoelectric point) T H 8 2
(b} (1) Why tertiary amines are not synthesized by Gabriel Phthalimide method? 2
(¥ Gabriel Phthalimide “/&f$te SR SIETE (Synthesis) tof w1 2
e
Gabriel Phthalimide faf% F1=T tertiary amine 2% o SR MR 2
3029 5 Tum Over
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(i) Why acetic acid in vapour phase shows molecular weight of 120 instead of

60 in aqueous phase / medium,

A SIS SIS 2R ST AR ew @R 120 [ sy vt / R

@AE 60 ?

T35 fife TRISeTr aTS TRUMT JNUIfIs a9+ 120 SRS 919 3 STela T=RuMT 60

TEREB ?

(iii) Briefly discuss the primary, secondary structure of proteins / peptides.

TREEC 2R, CRFeiR (@it / P (structure) 396 w1

e / AT aEHD! ArIfiieh T ATeafie dRamEwaR Biea T aaf TR |

(iv) Between 4-Nitrobenzoic acid and 4-amino benzoic acid which one is more

stronger and why?

4R S 9 4-SiEA @uefie Eten s @ @@ e

R (P4 ?

4-Nitrobenzoic acid ¥ 4-amino benzoic acid T8 7 i g7 I T 2

(v) Why alkylation of amines are not preferred for preparation of alkyl amines?

How can this problem be solved?

e S erefore @ St SRR e 9 =3 A ¢ e O3

FAFFIE AN 7S ¢

f alkyl amine 3% TR T+ amines ®Y alkylation aTE vmerfiear R3e 2 o9

FIRTEATE DA FH T i ?
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