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UN]VERSITY OF NDRTH BENGAL
B.Sc. Programme 3rd Semester Examination, 2022

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

The figeeevs in the margzin Indicane fill marks

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

SECTION-A
PHYSICAL CHEMISTRY / (318 79 ¥A
Marks-22

GROUP-A / fa=nl-&
5. Answer any twe questions from the following; |%2=2
e m-cw §it @m Sen wes
Frteas 971 53 HTTeed] 9% oee—
(a) What is the correct statement of Raoult's law?
Raoult-3 e #es Rfe @ ¢
Raoult’s FFFAH] FEl e & &
(i) p°=xp, (i) p=sxp® (i) x, = p;p° (iv) xp®=k
(b) No. of components for ice = water = vapour system is
lee = water = vapour "ﬁﬁ (system)-08 TS T (component) WITE 2
lce = water = vapour WOl T Seaew®l Ged Ha &0 7

()0 (0] L (iii) 2 (iv) 3

(¢) lonic produet of water ﬂl- 25°C is approximately equal to
(i) 1210 7 (mol L) (i) 2x107" (mol/Ly’
(iiiy 131 0 ¥ molL™ (iv) 1107 mol*dm ™
Y eI TESR S0 jonic product (WHFE @E)-99 TreiE wEe
s < vo " (creffas ) (i) & * S0 ™" (Gre/fway
(i) & # vo ™ (1) J(Teibra)” (iv) > = o " () st
25%C HI qHTH] AlTeR Feare eIl Bl g9 7
i 121 " fmol LY (i 2= 10 " mol/ly’
fnig 10 “mol L (tv) 110 "mol din

nzy | Tura) Der
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GROUP-B / fsm-
2 Answer any mw questions from the following:
e q-cem 50 st T wa:
(2) (1) What is the importance of electrochemical series?
Electrochemical Series (Wfie-ssima am)-a7 o34 [ ¢
Electrochemical S@els! wew © & 7
(1) Derive Nemst equation.
Nernst ¥Hw318 derive (213) ¥
Nernst @ @Hievv1 Frmreqer |
(b) (i) Define phase, companent and degree of freedom.
Phase (M), component (B#1) @ degree of freedom (FEIFoR JE)-7 e
Wda |
Phase, component 31 degree of freedom qfRsIfRe T=EN |
(1) State the phase rule. Explain the various terms involved. .
Phase rule (W &) 7fe 721 9o sy o wemdftel amgn w20
Phase Fiam oreters | @wfim wWors R wdes amen THE |
(€) () Why Kohlrausch's law is called as the Jaw o independent migration of ions?
Kohlrausch's 30 G+ SHH-ar 4181 Zaaad.97 5 97 20 ¢
&7 Kohlrausch #Y Framend smawm) wo= wrsiv=aT faw wfis 7

(1i) What is the principle underlying conductometric titrations? Discuss the
titration curve obtained in the titration of a strong base with a weak acid.

Conductometric (f#i% #Mf%)-a3 wra wufRe A% & » Strong base
(el ) a8 A weak acid (T WH)-3 b (graph)-B wiems =

Conductometric titration ® figeT & 81 7 swoiR sra@ W T
HE! TEGEH WG TR ET O @9 vEne THER |

GROUP-C / Frsmt-st
i ‘Answer any one from the following:
i o1 @F it 0w Tan wes

Ffefan ®7 geer sre) s aeEE-
fay (1) Define degree of hydrolysis.
Degree of hydrolysis-43 %6 416
Degree of hydrolysis afvarfier =g |
fn) Whit 15 lever rule?
Lever %4 4w fa cua y
Lever fram @ o/

249

. 5x2= 1o
2+3
i
2
2
3
10=1 =10

rd
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(ii1) Find the degrees of freedom for the following system
- s e degrees of freedom (FEMSR T1@T) m 792
7 ponedie! AR degrees of freedom T FTSTET
CaCOy(s) = CaO(s) + CO4(p)

(1v) Discuss solubility and solubility product.

Solubility (BR7®1) 6 solubility product (BIATS] Q4) T SEATGH 41

e 3 geeie Jenes AR vethe e |
(1 What 1s the relation between specific and equivalent conductance?

Specific conductance (AR »fER) e equivalent conductance (g
“ffaEm)-an W e & o

Specific conductance 3 equivalent conductance = FT W & BN ?
(i) Discuss the variation of molar conductance with dilution for acetic acid:

e wiEE-93 molar conductance (7 #fiam) st o (dilute) 26T
FieY A +Fad m wEmE '

ufifes are®) @i SHeH! W 8§ molar conductante @) RrTETAR
w=] TR | |

{1m) Discuss the phase diagram of Water System. 6
w74 phase diagram (41 ET5T) SAGH 491
o aoTietidl phase FrEaR oEwE THE |

(b

SECTION-B
(ORGANIC CHEMISTRY / T8 A%
Marks-18
a Answer any threg questions from the following:
frafefore oo-cam Mt st T was
Pt @ i e S S

1x3=3

(#) Reformatsky reaction is used to synthesize
(1) PHydroxy csters (ii) e-Hydroxy esters
(1) a-Halocarboxylic acid (iv) -Hydroxy carboxylic acid
Relormatsky (famiitie) fafrmn gase 2
(1) p-zresfy ot (i) o ZFEETH 90
fin) oo et sl wifr (iv) o208 strdirafe ey
Wetormmsky wftfan avdm & wam afeo-
(o) B-Hydroxy estery (1) - Hydioxy esters
frn - Flaloearboxyhic acid (v} u-Hvdroxy curboxyhie acid

| Tumi Over
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(b) The simplest amino acid is

()

AN

(d)

(e}

f.rl,;”'

(1) Alanine (i) Valine (ii) Glycine (iv) Tyrosine
FESEN S| B =

(i) et (ii) =Tfem (iii) aEfH= (iv) BRI
AT W Uit oftre B

(1) Alanine (ii) Valine (iif) 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 (i) Diethy! Oxalate
(1if) Potassium phthalimide (iv) Acetyl Chloride

R wiete sienf, cree ¢ Safmft wfin.ea oA e JudeEha @m
e o

(1) Efem weE arede (ii) Ww
(iiD) *BiFrm epfmits (iv) SO0 GRS

mmmmmmﬁm:mﬁﬁﬂmmﬁ

(1) Benzene Sulfonyl Chloride (ii) Diethyl Oxalate
i1ii) Potassium phthalimide (iv) Acetyl Chloride
Identify the product |
Besiwe (st B s
SRS W —
(i) CH.COO Na*
@—canﬂtﬂscﬂm _'_""*nm,n ?

@—Clli— CH; =COOH (i) @—CH=UH— COOH
OH . IFI
(iii) @—cﬂ,mﬂf”—mun (iv) @}cf—cm_ﬁ_ﬂ_ﬁ_m
: OH OH (8]

0
Predict the product
Beoyfe s Ffa wu:
e el e |
NH.
HONO
Lol
{0-5"()

Answer any e guestion from the following:
[t s opgplel wrafl 2ireia Wan i
feprstfaford @@ Y $9-Thl e SR -
(11 Whint i Curbylaane est”

el w1 ot 1) RS b A K

Carholuste U 5 U7

S~ =35
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(ii) How benzoic acid can be prepared using Grignard reagent? 2
Teme Rere o e Rl o ted) @71 cwve o o
Grignard SPEHE w0 TR T8 benzoic acid TaR T Wiy 2
(ii1) Write down the mechanism of acid catalysed hydrolysis of esters. 2
G Seee @i e e
TR ot SRR EIs g R T e
(b) (i) Why does proline develop a yellow colour with ninhydrin?
FriRim-a wine ceiifem oot 2o w oeem o
%9 proline & ninhydrin f55 T <8 e T 2

(1) Glucose and Fructose form the same osazone with phenylhydrazing — 3
Explain. a8

IS & FAE T ZRmE- a7 A G eiceT tod) S0 A1 T4
Glucose 39 fructose & phenylhydrazine e §AF osazone FHIS-=mea

TR |
Answer any one question from the following:
e qcom oo fB aivsa T wes
Freafefaa &1 wEer uwe e -
(@) (i) What do you mean by Inversion of cane stigar?
Cane sugar-59 inversion 3#7% & st ¢
Inversion of cane sugar =TTe! & GfEFs 7
(i) Give the name and structure of one aromatic amino acid.
T AT STTaIEe] SIFTG-(a A1 @ 5% G
TEel aromatic amino,acid Y AW ¥ wWewE e |

(i) Why alkyl diazonium salts are less stable as compared 1o aryl diazoniunm ]
salt?

TR (e wade i SR S s e i e wi o g
fit alky! dinzonium salts, aryl diazonium salts S g &4 fer 59 7
(W] Give the reagent for following transformation:
fivertars il ey Reamcen B e
frer aftarimem FfT s ey
CiHaNHy ——— CHOH

10x1=10

(v} ldentify the products:
ewlfwe cinale Five a:
e TR e

(AY Ccrcoon S0CE, . NH, L, 1

4=
(1) CTLLHLL RN tlg"""’ :

< Fum Over
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(b) (i) What is Hofiann elimination Reaction? Give example.
T e fafEem e p Srmae we

Hofmann elimination ¥ & 21 » gamww e |
(i1) Carryout the following conversion:

FrefEfae womaef w:
P S T

® @— Sron
CHE\ #HN}!_Q
(B CH; — NH,
) @/ E '———h@— 2

(iii) Write a short note on the following;
e Bt e
BIE) Rt Sreqerg
(A) Perkin Condensation
ISR e
(B) Secondary structure of protein.
GIfbH-7 secondary structure (5o

—
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F Vo |
e = wilmh
UNIVERSITY OF NORTH BENGAL
B.Sc. Honours 3rd Semester Examination, 2022

GE2-P1-CHEMISTRY

Time Allotted; 2 Hours Full Marks: 40
The figwres in the margin indicate il marks

Use separate answer scripts for SECTION-A and SECTION-B

SECTION-A
PHYSICAL CHEMISTRY [Marks-22]

GROUP-A

1. Answer any fwe questions from the following:

(a) Molar ionic conductivities of a bivalent electrolyte are 57 and 73, The molar
conduetivity of the solution will be:

(i) 130Scm® mol™ (i) 65Scm? mel!
(i) 1875 Sem® mol™ (iv) 10 S cm’mal ™"
(b) What is the critical temperature of CO2
(¢) The emf measurement can be used 10 ﬁa‘enﬂhﬁ:
(i) Selubilities of Sparingly soluble salts

(i) lonic product of water .
(iii) End point in the potentiometric titrations

(iv) All the above

GROUP-B

2, Answer any twe guestions from the following:
(a) Derive therclation hetween ionic conductance and transport nu
n by congruent and incongruent melting point?

i . What will be the vapour
i) ur pressure of water at 90°C is 530 mm .
¥ :rirs:?um I;F water at 100°C if the average Latent heat is 340 cal/g in between

temperature range of 00°C to 100°C.

mber,

(b)) What do you mea

[ ]
=

"
=

(¢} Explain the terms with suitable examples:
(i) Degree of Freedom
(ii) Number of Phases.
Turn Ower

3028
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GROUP-C
3. Answer any one question from the following: 10x1 =19
(a) (i) State and explain Raoult’s Law. A3
(ii) State Kohlrausch’s Law of Independent Migration of ions.
(ifi) 1F A (NaCl) — A% (NaNO,) = 3.7 what will be the value of
A% (LICI) - A% (LINO,) 7
(b) () Derive Clausius-Clapeyron Equation, and write its importance in phase 35
change,
(i) Write a mote on Potentiometric Titration with example and graphical
representation of Acid-Base Neutralization.
SECTION-B
ORGANIC CHEMISTRY [Marks-18]
GROUP-A
4, Answer any three questions fom the Bllowing: 1x3=3
(8) Why are aryl diazonlum jons more stable than alkyl dinzonium jons?
(b) How is isoelectric point caloulated from hﬂa values o an amino acid?
{c) Draw the structure of sucrose.
(d) Why -1-Pmruher:zn$;- achd has a lower pKa value than benzoic acid?
(e} What is the simplest aamino acid? s it optically active?
GROUP-B
5. Answer any one from the following: Gx1=5
(@) (i) O-hydroxybenzoic acid is n stronger acid than O-methoxybenzoic acid 3
Expluin. - )
(i} The rates of base calalyzed hydrolysis of seylchlorides ;
than those ofalkylchlorides — Justify, o arc usually higher 3
(lii) Assign DorL: |
H
%’a, ; _~CO0k
/ ™
CH;
HiN —©
{b) (i} How can chﬂHp {GHJJINH and '.CH:LN be d[!l:}nguisiwd by n J
chemlcal test?

Jzg
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(i) What is the foll form of ‘Bac2'? Show the steps invalyed in Bac2 1+2
mechanism during the base catalyzed hydrolysis of ethylacetate,

GROUP-C
6. Answer any one from the following: 10%1 =10
(8) () How phenylalanine can be synthésized using Strecker's process? 2
{ii) Convert: 242
DHC_‘?H —CH—CH,0H —= OHC—CH —ll.l'IH—‘?H — CH;OH
| I
OH OH OH OH OH
@ CHo —> cH=CH — COOH
(iii) Predict the products: 2+2

O)a—ae 22 5
g (i1} H:0
Glucose ————

HIO,
(CsH1204) (excess)

(b) (i) How Edman’s degradation is used 1t find out the N-terminal amino acid 3
residue in a peptide? Explain.

(i) How would be the order of basicity'of CH,NH, (H,C),NH (H,C),N in 1+2
gaseous phase and in aqueous solution? Why?
(iii) Identify the producis formed (A — C): 3

CH;CH:COOH __?% ABr oy g HO

(iv) What happens when sucrose is treated with Tollen's reagent? |




