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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 4th Semester Examination, 2022

CEMHGEC04T/CEMGCOR04T-CHEMISTRY (GE4/DSC4)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

SECTION-A / fet-5

Answer four questions taking one from each unit

&ters 3516 (AF W6+ W i biafe etie Tea wie

Unit-1 / €FF-5
1. (a) What are ideal solutions? What are the conditions for solutions to be ideal? 3
v B9l St 9 Sl wael 28R *a e i o
(b) In the distribution of phenol between water and chloroform, the concentrations of 2
phenol are
In water (CI): 0.094 0.163 0.254

In chloroform (C2): 0.254 0.761 1.85

Show that it exists as dimer in chloroform.

(T T4 e IR GRICAIRC UIg® 2, O3 (Fe(eTd I
Gi(eT (CI): 0.094 0.163 0.254
@iEEE  (C2): 0254 0.761 1.85

@AE @ @ oeT I BiEsa 20 A |

2. (a) Write the Nernst Distribution Law with its mathematical representation. 2+1
Mo w2 Nernst-«3 I I 1A |
(b) Write the principle of steam distillation. 2
BligCCERIC EGail

Unit-11 /| 9FF-%

3. (a) Draw a labelled phase diagram of CO, system and describe it. 3
CO,-aa oo wreeer eall | oafbess e fofzee weat @< <efeft et
(b) Explain that for one component system, triple point is an invariant point. 2

T SRR R AT FIEve tay ey Seifiasan — i Fet
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4. (a)

(b)

5. (a)

(b)

6. (a)

(b)

7. (a)

(b)

4206

Calculate

(i) Number of phases

(i) Number of components

(ii1) Degrees of freedom for the following system in equilibrium
NH,Cl(s) = NH,(g) + HCI(g)

NH,CI(s) = NH,(g) + HCl(g) Efale sfiegfeer Koo wea fafiie wef nies
(1) 7R

(i) < IRA

(i) Frog Niqt

Azeotrope is not a compound. Explain.

A FELS SRS cE? @B e w7

Unit-1I1 / €FF-9

The resistance of a conductivity cell filled with 0.02 (N) KCl is 17.06 ohm. The
specific conductance of a solution is 0.0024 ohm 'cm'. Determine the cell
constant of the conductivity cell.

0.02 (N) KCI %@ #f @3f6 #fRa12 @Ia @i 17.06 €% ¢ waed sieeifs sifaifze
2e1 0.0024 ohm 'cm ' | ©IREE & #HfFRIR (&FIFE @1 &7 el T

Define specific conductance of a solution of an electrolyte. What is the unit of
specific conductance?

OSSRy #mitdd e el st wet wie | Sl ofi7ifzor o Fi 9

Draw the conductometric titration plot for CH;COOH vs NaOH and explain it’s
nature.

CH;COOH 3% NaOH-&3 #/fRAIfZe! Ssiiel siafore exise el @=ifba ow Il
R O 2FTS I |

Compare equivalent conductance for 0.1(M) KCI and 0.01(M) KCI solution with
reason.

0.1(M) KC1 @& 0.01(M) KCI-93 ge1% +fzRifee Nite Jfemre et Tl

Unit-1V / 955-8

What is EMF of a cell? How is it expressed with respect to the reduction potential
of the electrodes?

(IR OfCHIeTF o1 EMF 1 ¢ Ofoeaiss ez fex gl aft el e s = ¢
How can pH of a solution be determined using standard hydrogen electrode?

2fl¢l PG ©fGeR IR I G {6 TR pH el o1zl @eal

1+1

1+1
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8. (a) An electrochemical cell is given by
@35 STGCHIR 2154
Zn(s)1Zn*(aq)| |Cu* (ag)|Cu(s)
Ez 1z =—0.763 V and E’cy?ca =0.337 V
(i)  Write the cell reaction
(i e @
(i1) Calculate the e.m.f. of the cell
@RGF e.m.f. 9
(iii) Calculate AG® of the system.
i AGe sl el
(b) What are the functions of a salt bridge?
e (g P& Bl 9

SECTION-B / [Teia-4

Answer two questions taking one from each unit

2TSTF 20 (AF 936 T e (MG 76 eltaa T wie

Unit-1 / €FF-5

9. (a) What is an acid-base neutralisation indicator? Which indicator can be used for the
titration of a strong acid and weak base?

- 2 O 1 9 SIg O 8 Y IR BIZCEHIC (il eI <219 41 30 9

(b) Mention the principle and reactions for gravimetric estimation of CI.

ST fReameem My w1 Toife ClI- o #iffme e [dt sa o Fifs ¢
fAfeae Srad s

(c) What is solubility product?
QRIS ST FI 9

(d) What is the principle of separation of components in a mixture by
chromatographic method?

CFICHIEEF afod AR et R SoAmie #widd 7jRFFaet NS @

10.(a) How the amount of Na,CO, and NaHCO, can be determined in a mixture?

@35 it Na,CO, 8 NaHCO, -&3 #fisiel el e i 2w 9

(b) Write the principle and reactions of estimation of Cr’*using redox titration.

gl fRere BIZCEICT KT (I Bace $ofFe Crt -9 «ifawiel fFeia Wt v oig
S 8 [ @

(c) In gravimetric analysis, Ni*" is precipitated using which reagent? Give its structure.

Siferr Rewd simfere Ni2* -a9 SUEHeER & (@0 [T TR T 27 2 a9 9194
(G
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Unit-11 /| @F5-%

11.(a) What are the different layers of atmosphere?
AR [fon el I Fh o

(b) Write notes on: (any two)

Bl =0t (-Gt 715)

(i) Minamata Episode
[EQRIBRT)

(i) Cyclone collector
AR FICTE

(i) Hardness of water.
SIS 9l |

(c) Discuss briefly the different types of solid wastes.
ool A0 APIRCSH FRTHCA BB FC |

12.(a) What are the effects of water pollution?
ERUCEEC SR RGISIT

(b) Differentiate between biodegradable and non-biodegradable wastes.

o (RIS 8 (&1 SRS+ I0e79 W&y A4 @

(c) What are the control measures of soil pollution?

G el feeica g <=1 AR 9

(d) What are the Green house gases? Name two of them.
&N T ST PICT &0 24 2 4o Siel AT T I A

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. Honours/Programme 4th Semester Examination, 2021

CEMHGEC04T/CEMGCOR04T-CHEMISTRY (GE4/DSC4)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

SECTION-A

Answer four questions taking one from each unit

&ters 3516 (AF W6+ W i biafe etie Tea wie
Unit-1

1. (a) State and explain the Raoult’s law of elevation of boiling point of a solution with a 3
diagram. Write its mathematical form.

ToCa QIR AT “FoICF TR« J@ (0 G TR | @31 aMfelfess el cerean

(b) The vapour pressure of acetone at 20° C is 185 mm of mercury. Vapour pressure 2
of a solution containing 1.2 g of a nonvolatile solute per 100 g of acetone is
182.5 mm of mercury at 20° C. What is the molecular weight of the solute?

20° C TR SHIHCGICR A2B 185 mm (7)1 100 &1 SHRFeea 1.2 &l a3
SEid swid whge I 20° C TSR TR I#BIof 75 182.5 mm (7iw) | swidlfoa

T ©9FS I 9
2. (a) What is critical solution temperature? Explain with an example. 2
FRPD G TG FICF 0T 2 G0 SUIRAPTE (NG |
(b) When a partially miscible liquid pair forms two conjugate layers at a definite 2

temperature, then does addition of one liquid to it at the same temperature change
the compositions of the layers? Give explanation.

a5 e S T gl iR [ide wwe @l 16 Kz B (o F@, ©iRE @
IR G0 OeT @9 FACET & B 919 F oAfew 307 2 A whe |

(c) Give one application of Nernst Distribution Law. 1
SIE5a 3B q0a G (B 2T @R |
Unit-11
3. (a) Draw the labeled phase diagram of sulphur system and describe it. 3

R ORI TSR ATFIED webd ST FCE] G2 I TN |
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(b) Explain why melting point of ice decreases with rise in pressure. 2
191 0o IACFS MR B A (@ I TR

4. (a) What is eutectic point? Draw the phase diagram of a simple eutectic system and 1+2
identify the different regions.

BTHFS [ [ 2 @36 Adae TTHF0 bR miifba oww w63 [ifon st bz
I

(b) What is triple point? Calculate the degrees of freedom at the triple point in the 2
phase diagram of water.

a7 f 9 e weiforas tay Reges wreg wigl faef a

Unit-111

5. (a) Discuss how does the equivalent conductance of a solution vary with dilution for 3
(i)  Strong electrolyte
(i) Weak electrolyte
@ TR g ~RRifRe! o arger 7 el ~iafee =1 ¢ St wE! |
() O ofeReary smicda &=
(i) 1 ofeefReary “mitdd o=y

(b) At 25° C the conductance of 1N KCI solution was found to be 3.25 mmho by a 2
certain conductivity cell. If specific conductance of 1N KCl is 0.01286 mho cm™,
find the cell constant. Find also the equivalent conductance of 1N KCl.

25° C Tewr 3h #ifFaifeet @&ItE IN KCI %39 96 3.25 mmho #RRiEe! #hedt ¢

I IN KCl T3 e sifRifze! 0.01286 mho cm” & ©Igd @7 &3 fefx
3@ wRefba e sfFaifzete e s

6. (a) At 25° C and in infinite dilution the value of equivalent conductance of 3
CH;COOH, HCI and NaCl are 78.0, 384.0 and 109 ohm™cm® respectively.
Calculate the equivalent conductance of CH;COOH at infinite dilution at that
temperature.
25° C S7Nigi CH;COOH, HCI @3 NaCl-a3 S s/goRl gez AR s
TG 78.0, 384.0 @& 109 ohm™ cm’ 251 SO SRS elj S TSI Qe
RSP SR DR

(b) State the Kohlrausch law. 2
(PIRETRICR 75 {b Jefeql el

Unit-1V

7. (a) What are reversible and irreversible cell? Give example. 3

QPR S T (Y 9 Twizgel wie |

4206 2
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(b) Derive the Nernst equation of the following reaction taking place in voltaic cel|
ad+bB=cC+dD

©oE @@ wete FEERke [fEae o Nernst-93 FMw26 Totoiima 6@t
aA+bB=cC+dD

8. (a) Standard reduction potential of Cu**|Cu and Ag®|Ag electrodes are 0.337 and

0.799 volt respectively. Construct a cell with the electrodes and find its standard
e.m.f.

Cu™ |Cu @R Ag'|Ag ofterid gioa ewed Remd [eq IM@E 0.337 @R
0.799 (1% | ©fYeria 7o M2 @ @17 9191 Tt @ @FEha esidt e.m. £ 7wt

(b) What do you understand by electrochemical series? Why does AgNO; solution
turn blue when a Cu wire is dipped in it?

e aPEfaT @ifd & 9 AgNO; T3t @36 o oReE fwieere Facat 7R 3 S 27
(P ?

SECTION-B
Answer two questions taking one from each unit

2TSTF 20 (AF 36 T e (MG 76 eltaa T wie

Unit-1
9. (a) Mention the principle and reactions for gravimetric estimation of Zn*".

(Siferes RTamead Mew w1eel Toife Zn?' S s el e a9 o dife ¢
e Toa st

(b) What is a redox indicator? Which redox indicator can be used for the estimation of
Fe** by K,Cr,07? Draw its oxidized and reduced forms mentioning the colours.

TiRel-Rerge fRoiss [ 9 SRreamiiEs “@mfore K,Cr,0; &Rl Fe?' -3 #ifamie fefx sace

e wiRe-Reget fFotis 3927 341 a7 ¢ 93 wifve ¢ Rwifes @ foaifte st ¢ [{fen
AR Feffet Al

(¢) Define R, wvalue. Why thin layer chromatography is superior to paper
chromatography?

R, -9 TR (ST 775 O (FINICBIa R ety <bisver (GRINCHIallfzr Ffeieres et ¢

10.(a) Define co-precipitation and post precipitation in the context of gravimetric
analysis. Give relevant examples.

@-TLCF @ (P FUCF [F 2 Triggs wie |

(b) Which primary standard solution is used for the standardization of EDTA? Which
indicator is used for this titration?

EDTA %097 Sq! {431 F219 e (I T2 &¥iel 719t G219 1 27 9 @2 A&o0s @I
O IR FA W 9
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(c) Mention the desired properties of a primary standard in volumetric analysis. Why 2+1
is KMnOj4 not used as primary standard?

SN oiEfere JITe J @i wwicdd e @Al KMnO, &1 I3 @isiel #wief

e e A e

(d) What is common ion effect? 2
Common ion &®[J IS F @I 9

Unit-11
11.(a) How does ozone layer depletion occur? Discuss the harmful effects of it. 2+2

SIEIFERT T [FOIE R 9 99 Fodlas mFaf @l

(b) What is photochemical smog? 2
NI AR el 6 9

(c) What are the causes of soil pollution? 2
G verR FRefe @l

(d) What do you mean by BOD? 2
Refofse

12.(a) Discuss how water resources get polluted due to industrial effluents and 2+2

agricultural runoff.
a1 @ Ffe 5] Rl ool el ufie 27 9

(b) Why hard water cannot form ‘foam’ with soaps easily? 2
TG ARG HRCS (Pl BT FCF = (o 9

(c) What is acid rain? 2
o

(d) Write a note on Bhopal Gas Tragedy. 2
BIet (et coteiiet st o

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. Honours/Programme 4th Semester Examination, 2020

CEMHGEC04T/CEMGCOR04T-CHEMISTRY (GE4/DSC4)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

SECTION-A

Answer four questions taking one from each unit

&ters 3516 (AF W6+ W i biafe etie Tea wie

Unit-1
1. (a) Define van’t Hoff factor (i). 1
©JI*0 2T FIIFCAF TG WS |
(b) How is it related with degree of association or dissociation (any one)? 2
TIIG TF QR W WG 3 Rees M@t fFeim 7ifFe 9
(c) What is azeotropic mixture? Give one example. 2

4 FHIRTF eGP e, 5! Trigerg el wie |

2. (a) State and formulate Raoult’s law of relative lowering of vapour pressure of a 1+2
solution.
TR ABICZR SNCARFE SReTae @ ACEH A @I € AT AP 2Pl
BRI
(b) Mention the Nernst Distribution Law with the mathematical representation. 2

aitfafeaio 712 A5 I+ 3afb @l

Unit-11
3. (a) State the phase rule explaining the terms involved. 2
ifofb &SIcra @Y I FC TIFM Kge Tl |
(b) What is triple point? 1

ay fag 6 9

4206 1 Turn Over



CBCS/B.Sc./Hons./Programme/4th Sem./CEMHGEC04T/CEMGCOR04T/2020

(c) Calculate the number of components and degrees of freedom for the reaction
NH4CI(s) = NH; (g) + HCI(g) in a closed vessel
G == #iicg e amries R e ) e Froasial fe T
NH.4CI(s) = NH; (g) + HCI(g)

4. (a) Draw the labeled phase diagram of water system and describe it.
TR S A 37 Scer weil- o il el @R 3961 el |

(b) For the above system obtain the Degrees of freedom along the line and in the
space between the lines?

H,O FC50H (e @19 8919 U9 @ T S o) 6 st

Unit-111

5. (a) Define specific conductance and equivalent conductance and mention the units.

I TR eifFs sifzaifae! @ ges «faier kel nie | ame @3 & 9

(b) At 25°C the equivalent conductance of HCI, CH;COONa and NaCl at infinite
dilution are 426.16, 91.00 and 125.45 ohm 'cm® respectively. Find out the
equivalent conductance of acetic acid at infinite dilution.

25° ol HCl, CH;COONa @& NaCl -@31 oA #goRl gens ~fR[iRer qie

AP 426.16, 91.00 G 125.45 ohm ' cm’ 2(ET SHELH ST &) SN ORI
NGRS PUER CEE

6. (a) What are transport number and ionic mobility?
2% € SR AbeTO! FICF 03T 2
(b) Draw and explain Conductometric titration curve of strong acid and strong base.

& TLFIE 9FT OIF OF € Q6 SIF FHIEH e “ifRA2e! @7efba o« |

Unit-1V
7. The standard reduction potentials Fe'*, Fe*" and Sn*", Sn*" at 25°C are 0.77V and

0.15V.
E° Fe’*, Fe*"; Sn*", Sn**- 25°C a1 =c¥7 @il fe q@r s 0.77V @R 0.15V
(1) Setup the cell

Sifw ARae @I @l
(i) Write down the cell reaction

Gigel ¢ fRetge AAFael e
(i) Calculate the equilibrium constant of the reaction.

SiFel @ femse R A 7 st S

4206 2
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8. (a) What do you mean by pH of a solution?
TR pH 0o 13 @IN 2
(b) What is the standard hydrogen electrode and what is its potential?
2ol Q3G T ©fead 5 @<k «@ftg feq o ¢
(c) What do we mean by potentiometric titration and give one advantage of it?

eRffes SmwieF FeTce [ @i @R @3 R & 9

SECTION-B
Answer two questions taking one from each unit

2TSTF 20 (AF 36 T e (MG 76 eltaa T wie
Unit-1

9. (a) Mention the principle, reaction and calculation for the method of gravimetric

estimation of sulphate.

Aifecaite *rafere et Wefma Mfe, [fem 8 s S s

(b) Write down the structural formula of EDTA. What are the advantages of using

EDTA in complexometric titration?

EDTA &3 915+ SREFCo! (31031 | Soafifos Sesioie EDTA IR JfRiafer & & ¢
(c) Why is not KMnO, used as a primary standard substance? What primary standard

solution is required for its standardization?

KMnO, (& J2J &84 &3 et I920F T4 2 0l @ 2 & 327 @ st KMnO,, Sejise

FACO JRAIANL 9

(d) What is metal ion indicator? Give example.

YIS I I < 2 Tuizgd wie |

10.(a) Describe the principle and reactions involved during complexometric estimation of

Zinc.

GihaNfes smfere fEaa #ifame s [feraem el wewee nEma s
(b) What is the role of H;POy in the estimation of Fe’" jon by K,Cr,07?

K,Cr,O; =&l Fe* " SR #If&@=iite] H3PO, @3 ol [ 2

(c) What do you mean by primary and secondary standard substances in titrimetric

analyses? With two examples for each.

SN ST T 4 (el @rmiel siwigf eTce & QIR ¢ 7o e Swizgel wis |

(d) What do you mean by the term “solubility product™?
TRTS! @eFe Fo0o [ @I 9

4206 3
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Unit-11

11.(a) Discuss the mechanism of action of soap or detergent regarding cleaning dirt.

AR ¢ FOoRTE s [Feim T #7EE F@ 2

(b) Write notes on: (any wo)

Bl (eTealls (Q@-CRiea 71%)
(i)  Green house effect
21T 2o

(i)  Acid rain

(iii)) Ozone hole
S(EIRE
(iv)  Photochemical smog.
RUGIEEIMRIBCEI R
(c) What is hydrosphere?
B (R CATIE

(d) What are the natural sources of water?

T AIFTeT T [ 9

12.(a) Write the effect of air pollutant, NOx and SO, on environment.
AR TR A7 NOx 8 SO, &SIF =TeAl|
(b) Write a method for waste water treatment.

5 &e Af @A 9B mie s T

(c) Mention the sources of soil Pollution.

G e SeIpTR Srad Tl |

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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