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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2022

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

The figures in the margin indicate full marks.

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

SECTION-A
PHYSICAL CHEMISTRY / CoT®© I3«
Marks-22

GROUP-A / en-=
I. Answer any two questions from the following: Ix2=2
fafeiie @-ei 7f6 @iese Tee wiss
FfaRad g1 g8 UeAswd] IR oReJslg—
(a) What is the correct statement of Raoult’s law?

Raoult-&3 303 103 e @ ¢
Raoult’s HTADI HEl HAT & &8I

(1) p°=xp, (i) p; =x;p° (i) x; = p,p° (iv) xp°=k

(b) No. of components for ice = water = vapour system is

Ice = water = vapour A&® (system)-0® Fo&e T2AWIA (component) TR ?

Ice = water = vapour UUTTclidh! IR BCdhagmd] WRAT Hid §76 ?

(i) 0 (ii) 1 (iii) 2 (iv) 3
(c) ITonic product of water at 25°C is approximately equal to
(i) 1x1077 (mol L™)? (i) 2x107"*(mol/L)>
(iii) 1x10™*mol*L™ (iv) 1x107 mol*dm™*
2° G TOR &= ionic product (SRS @6iF)-G3 SRR Aee
(i) > x s0™" (er/feie)” (ii) 3 x 07" (/)"
(iif) 3 x So~° (GeT)*/(F51=)° (iv) > x 307" (GieT)* /et
25°C AT UHID] e IUTET ST Bl 6 ?
(i) 1x10" (mol L™)* (ii) 2x107"*(mol/L)’
(iii) 1x10™*mol*L™ (iv) 1x107 mol*dm™*
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GROUP-B / fTeia-2

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

fafeiie @-ei 7f6 @iese Tee wies
FfeRad g1 g8 Ueiewdl IR [SJeg—

(a) (1) What is the importance of electrochemical series? 2+3

(ii)

(b) (1)

(ii)

() (1)

3029

(ii)

Electrochemical Series (G- @&3)-@7 &3Py (& 9

Electrochemical %! Hecd & 8l ?

Derive Nernst equation.

Nernst FNFEG derive () F41

Nernst &I FHHIOT ﬁl’dﬂ?ﬁﬁﬂ I

Define phase, component and degree of freedom. 3

Phase (%), component (&%) @ degree of freedom (FRITOR Aiql)-«@3 Fcesl
e |

Phase, component 31 degree of freedom TRHINT &I |

State the phase rule. Explain the various terms involved. 2
Phase rule (71 3%) R T2 @7 30 J& *iraefe i 741

Phase 199 olegey | I9id Hori= A= Ades ARAm T8 |

Why Kohlrausch’s law is called as the law of independent migration of ions? 2
Kohlrausch’s J4C (4 S-G9 I BAETH6-A3 39 &0 27 9

fp1 Kohlrausch &1 fIHTE MIFHT W~ ASUIHGT 99 vf o ?

What is the principle underlying conductometric titrations? Discuss the 3
titration curve obtained in the titration of a strong base with a weak acid.

Conductometric (ffAI TfS)-a7 exwem wefifze NS F ¢ Strong base
(+f&=I H1F)-93 AL weak acid (1351 9H)-97 @746 (graph)-F =icsman 321

Conductometric titration &I RIGETT & B ? HHAGR 3BT A Fferdl
SIRD[ CISCHTHAT UTtd Clged-d deh I BAB ‘ﬂg q |

GROUP-C / eia-4t

Answer any one from the following: 10x1 =10
fafeiie @ @i avis Ted nies

FrfoRaa & TSeT Uedl SR olRea’—

(a) (1) Define degree of hydrolysis. 2

(ii)

Degree of hydrolysis-«< 3| W€ |

Degree of hydrolysis IRHIYT T |

What is lever rule? 2
Lever %9 9100 & @Rl 9

Lever o9 & &1 ?



UG/CBCS/B.Sc./Programme/3rd Sem./Chemistry/ CHEMDSC3/2022

(i) Find the degrees of freedom for the following system 3
e s@fon degrees of freedom (FRITOR Aal) A1 T4
1 goTrelienT 17T degrees of freedom U=TT TTSIE Y

CaCOs(s) = CaO(s) + COx(g)

(iv) Discuss solubility and solubility product. 3
Solubility (@71 € solubility product (ZFIRTe! @aF) FF R 71
FeATMeAdT 31 gameledr ST IR Bahe T4 |

(b) (1) What is the relation between specific and equivalent conductance? 2

Specific conductance (fft2 #fi2s) € equivalent conductance (35Tg
ATRRZ) -9 g 70 [ 9

Specific conductance 31 equivalent conductance dadT A== & & ?

(i) Discuss the variation of molar conductance with dilution for acetic acid. 2

G SIPS-93 molar conductance (1 #AfR72w) oIt #7g (dilute) 28T
A2 AR ARG 2 SN 41

TRiAfe® areTa! AT HHGIRID! A1 84 molar conductance &1 =@
RRURECT

(i) Discuss the phase diagram of Water System. 6
G phase diagram (7l (74b@) ST 411
U UUTEi! phase REEAR Bahd T |

SECTION-B
ORGANIC CHEMISTRY / (&4 TR
Marks-18

4. Answer any three questions from the following: I1x3=3

fawfafee @-w foafe 2oss Tex nies
FTIRIT g1 I U ged] SR o8 —

(a) Reformatsky reaction is used to synthesize

(i) B-Hydroxy esters (i1) o-Hydroxy esters

(ii1) o-Halocarboxylic acid (iv) a-Hydroxy carboxylic acid
Reformatsky (o) ffemt aaze =

(i) B-2I2EH @hF (ii) 0-RIZTH @B

(i) - I wnife (iv) 0-2ZTfH FElr Srite
Reformatsky Uffshar Heeivor 9 4T RS-

(i) B-Hydroxy esters (i1) o-Hydroxy esters

(ii1) o-Halocarboxylic acid (iv) a-Hydroxy carboxylic acid
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(b)

(d)

(e)

(a)

3029

The simplest amino acid is

(1) Alanine (i1) Valine (ii1) Glycine (iv) Tyrosine
RGO ST SIHE 2o

(i) Soienfae (ii) Snfere (iii) &P (iv) BRI
SECEARCERYEE IR NSIE

(1) Alanine (i1) Valine (ii1) Glycine (iv) Tyrosine

The reagent used in the Hinsberg’s method for the test and separation of primary,
secondary and tertiary amine is —

(1) Benzene Sulfonyl Chloride (i1) Diethyl Oxalate

(ii1) Potassium phthalimide (iv) Acetyl Chloride

Rl srafore 2z, eirelf ¢ Srff spfim-az =@ ¢ &FiFae-a &
(i) Rfew Aecwife @rize (ii) ©IRZIZST SIHICETE

(iii) *BI=IY epiferize (iv) SUIFGIEE (FiRize

g, Areafie A qalgd UfiFewe! wier X favreser i Hinsberg’s
fferr gamT TR sif¥eHs 8-

(1) Benzene Sulfonyl Chloride (i) Diethyl Oxalate
(ii1) Potassium phthalimide (iv) Acetyl Chloride
Identify the product

Testifre (@9ifs Hfse w=¢

Sl Ylvdel] —

(i) CH;COO Na'
CHO + (CH;CO),0 — > ?
(i1) H,O

(1) @— CII{ — CH,— COOH (ii) @— CH = CH— COOH
OH q
I
(111) @_ CH,— CII‘I— COOH (IV) @— ? — CH,— ﬁ— o— ﬁ_ CH,

OH OH (0] O
Predict the product
Testifwe (@oifs el w42
Icare Jiasrareft T84 |
NH,
HONO
Cold *’

(0-5°C)

Answer any one question from the following: 5x1=35

TefeIie - 9F 5 et Tes nies
g | USeT YS! IR e8I —
(1) What is Carbylamine test? 1

FIizeTeIRE *iArw 0o [F @i e
Carbylamine 9<1&0T & &I ?
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(i1) How benzoic acid can be prepared using Grignard reagent? 2
faee Rl (03 oI Refie Srife toft Ft @S =11t 2
Grignard I HHH TIART TR AR benzoic acid TIR T4 Alho ?
(ii1) Write down the mechanism of acid catalysed hydrolysis of esters. 2

TG SeRibe GBI (PIfeer @121
TIERP] 3 IURT BRQIATSIID] FIH ole]a 9 |

(b) (1) Why does proline develop a yellow colour with ninhydrin? 2
NT2I2Ew-93 A @l (@ 2o 3R (M 9
f& proline @ ninhydrin Rid Ugal 3§ faaw™ T8 ?

(i) Glucose and Fructose form the same osazone with phenylhydrazine — 3
Explain.

IS 8 FCI peTi2eT QR ICre-«@ I G2 SHCEI (01 FC | T F4 |
Glucose 311 fructose @ phenylhydrazine i HHM osazone TARKSB-ARAT

THEN |

6. Answer any one question from the following: 10x1 =10
TfIie - 9F 5 et Tes nies
fr=faRad g Tser yeaad! SR fger—

(a) (1) What do you mean by Inversion of cane sugar? 2

Cane sugar-49 inversion 109 & @Ro
Inversion of cane sugar YTl & gf3 ?
(i) Give the name and structure of one aromatic amino acid. 2
(6 eI SRt SifTe-g A% @ 9o =141
TICT aromatic amino acid ®I A1 ¥ WReT fage |

(i) Why alkyl diazonium salts are less stable as compared to aryl diazonium 2
salt?

SIEFIRH GRS s Sriaigs SRITEIeRN sl ({1 T 2 @4 9
1 alkyl diazonium salts, aryl diazonium salts &1 AT HH ReR g6 ?

(iv) Give the reagent for following transformation: 2

i [fem o ek S 342

1 gRacTT 1T sfveHe fAga |
CHsNH, ———» C¢Hs0H

(v) Identify the products:
Terfifre (orefer fbfzse F¢
STNETES A TEr-

(B) CH:CH,COOH —22 5 1
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(b) (i) What is Hofmann elimination Reaction? Give example.

I e el [ 9 Swigael wie)

Hofmann elimination UfAIfshaT & &1 ? I8V &GI8 |
(i) Carryout the following conversion:

feraferiie meienefe w9

=1 ST RN

N @— @on
CH_ __-NH,
(B) S — CH,— NH,
SRl —_

(ii1)) Write a short note on the following:

TR DIl (74
e fewdl ereger-
(A) Perkin Condensation
AIRET TS
(B) Secondary structure of protein.

(@f5=-97 secondary structure (51 |
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