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Choose the correct option for the following MCQs. [10}]

Which of the following is a Boltzmann entropy equation?

(a)S=k*InW (b)S=RIlnW (©)S=nRInW (d)S=klnw
The entropy of mixing is always,

{a) Zero (b} Negative {c) Positive (d})None of these
Which of the following condition is necessary for a process to be reversible?
(a) ASsys + ASsurr <0 ' (b) ASsys + ASsurr =0

(c} ASsys + ASsurr >0 (d) None of these

The ebullioscopic constant of a solvent is the ratio of the elevation in boiling
point 1o,

(a) Molality (b} Molarity {c) Normality (d) Formality
The freezing point of a 0.01 M aqueous solution of NaCl .will be,
(a) Below 0° C (b) 0° C (c)1°C _ (d)2°c

Which of the following is a property of the solution of an electrolyte,
{a) lonic mobility (b} tonic strength (c) lonic charge (d) All of these
The unit of specific resistance is,

(a) Ohm (b) Ohmm™? {c) OChm m (d) Mho

The ionic strength of 0.25 M K50, solution is, y =

(a) 0.25 "~ {b)0.50 {c) 0.75 (d) None of these

For the half cell reaction, Oy + 2H,0p) + 4e” = 40Huq), - AGY/FEC = __

(a) 1 . {b}2 {c)3 (d) 4

The cell potential is a,

{a} Colligative property {b) Thermodynamic property

{c) Extensive property {d) Intensive property

Give the answer of following questions in short, { Any Ten ] [20]

Give the different statements for the second law of thermodynamics.
Calculate the entropy increases in the evaporation of one mole of water at
10Q0° C. Heat of vaporisation of water at 100° Cis 2259.4 ng [ Giventhat
molar mass of water = 18 gm mol™]. - '

Define isochoric process. erte the equation for entropy changes of an ideal
gas in isochoric process.

Define molal boiling point elevation constant. Derive the unit of it.

Define the terms : Isotonic solution and Colligative property.

Explain the term depression in freezing point,

Define : Molar conductance and specific conductance.
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Q.-5.
(a)

(b)

What is cell constant? How is It determined?

What is meant by the term transference number? is it constant for an ion ?
Why ?

Write the cell reaction for the following electrochemical cell

Zn/ZnSO.; " KzSOQ,ngso.;l/Hg

Represent schematicaily the cell rnade up of the followmg half cell reactions:

Mg ——+  Mgom + 2¢ = 2.34 Volt

Sn%oam + 26 s Sn E0=~0.136 Volt.
Explain with example electrode concentration cell and electrolyte
concentration cell.

Show that entropy change for the state of an ideal gas depends upon the
initial and final volumes as well as the initial and final temperatures.

One mole of nitrogen gas is mixed with three moles of oxygen gas at 25° C
to form a mixture at the final pressure of one atmosphere, the initial
pressure of each being also one atmosphere .Calculate the molar entropy,of
mixing.[ R = 8.314 JK'mole? ]

OR

~Explain-the terms Gibbs free energy and Helmholtz free energy. Derive an

expression for variation of free energy with temperature and pressure.
Derive an expression for entropy of a mixture of iIdeal gases.

Explain osmosis and osmotic pressure. Derive the relation between osmtic
pressure and molar mass of solute,

The molar heat of vaporization of water at 100° C is 40.585 KJ mole™, At
what temperature will be a solution containing 5.60 gm of glucose per 1000
gm of water boil? [ R = 8.314 JK 'mole, M,= 180 gram/mole].

RO

Derive the Raoult’s law for vapour pressure lowering. How the faw can be
used to determine the molar mass of solute?

An agueous solution containing 0,25 gm of a solute dissolved in 20.0 gm of
water froze at - 0.42° C. Calculate the molar mass of solute. Enthalpy of
fusion of ice at 0° C is 6024,6 Jmole™, [ R = 8,314 JK *mole™ |.

Explain Van’t Hoff factor. How the degree of dissiciation of an electrolyte
can be determined from the colligative property of its solution?

At 25° C, the specific conductance of a 0,01 M agueous solution of CH3COOH
is 1.63 X 102 Q'm™ and the molar conductance at infinite dilution is

390.7 X 16™ 0'm’mole™. Calculate the dissociation constant of CHsCOOH.
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Q.-5.
(a})

(b)

Q.-6.

OR

Derive an expression relating mean activity coefficient and dissociation
constant of weak acid and also explain how one them is determined.

At 25° C, the degree of dissociation of pure water is 1,92 X 10, Caleulate
the molar conductance and specific conductance of water at this
temperature, The molar ionic conductance of H® and OHare 349.83 X 10°*
and 198 X 10™* Q"'m”mole™ respectively. [Density of H,0 Is 0.997 gm mL™]

Enlist different types of reversible electrode and describe each in detail.

OR
Discuss the method to determine standard cell potential graphically for the
cell Pt/ H2(1ban) / HCI(C;/AgCIM [ Ag.
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10.

AU [QAscuniell il Qseu ude s, [10]

ediell 53] llseal clegnsitat AU uillse B2

{a)S=kinw (b}S=Rinw {€)S=nRinW (d)S=klnw
Al Al N laL B.

(a} Yot (b) L {c) ot (d) il As wgl A8
yldadl usi =2 ol wideniell 58 ard ¥3d 32

{a) ASsys + ASsurr < ( (b) ASsys + ASsurr =0

{c} ASsys + ASsurr >0 (d} None of these

aletsoll Be(@NeE0s AUANIS W Aol Gasetet (ol Gralet oll
WAl Rl 8, Lo
(a) Hletcllél (b) el (c) ¥yHBlAl ¢+ (d) Siclld

0.01 M NaC} oll %cllat alelglef slzet g aRl

(@) 0°c el (b)o°cC {9 1°¢C {d)2°¢C
el g2l ot As Qg Qe el e 87
(a) WS Uclat (b) w2 As Yedoeit

(o) wWRlAs clleseu? (d) GLEAo

Qe clgscel AsH B,

(a) e (b) 2en 't (o) wllen. . (d) 181

0.25 M K>50, slel@l ofl a20eds Yetrell, p = |

{a)0.25  (b)0.50 (©0.75  (d)xuHiell As wel 8l

AUNA U AW UBUL Oy +2H,0 + de” v 40H g, HIR
- AGY/FE® =

(@)1 b2 (@3 - (d4

Slell 2ottt W As 8,

(a) Avallcis IBLud (b) Guiotcllaullat optun
(c) w2l ot (d) QR operuxd
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Q.-3.
(a)

Q.-3.
(a)

- ol el Ysllott &8HL welled L, [N A e ] [20]

Gt ol gttt ol RaHo RRYU Qe o,

100°C ctlumll As Hld Wl ot citsfletatet €221t Aol Hi Al
AR G 100°C ctuHtal Wgllell sislleietel Gt 2259.4 e
(A Wl ol UYAR = 18 gm mol? ],

UHsel sk A2 ¢ ? Ated cloll M5l ysH W Ao Fesize]
s ad),

HlAA Gt (g Gaatot vANIsell catvit W, Aol REH (24,
vl WL : uH ARl gl el Auleds et

8lR(E wctel2lot UE UM

il Ul : HIEHR Alesel wal QR cllesdl

sl AUAN S Ae@ g7 A 3t A sl 59 asta?

cgells W@ 97 2ol HIZ A AAN B? o 12?

ol et (gt 0@ s AN M2 S yBan
Zn/ZnS0; |} K2504,Hg:504/Hg .
ol A ud YBard W fﬂuoj By Rguel cul:

Mg Mg oo + 2 E“ 2.34 Volt
Sn ((}m}} + 2e’ — Sn E =-0,136 Voit,

ol Hiscll AN AR Qg [Qenrl gl S wHAA,

el b aueel cuzl 12 Aol 32512 A Qoll q3ullet WA [ 5€ [06]
GURLA Aol 23ultet WA @AM AlUHlel YR URL B B, '
25°C UMl As Wt allefRlorel cly AQ et WEAwet ) WA [04]
(A8 52l dof dAn et As iRl anal B. % sidle] 932ilcto]

EGUGL URL A3 cllcticigl & ol Psglell Wetz’ aaéltﬂ (gl

[R=8.314%c ¥Hat],
OR

OMeos Hsct Gl A de-Bleed Yo Gl UEl WAl Ysct Gale]  [05]
dAluHlel 2o B W&ol (812 of 5201 cizal.
el oo AsEL 12 Aol ll of wllswL A, [04]
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(@) @0 WA AAURQ EoURl -l AU ECUGL e ale2 [06]
ol UYAIR c13Aoll Aoyt ARl
(b) 100 ¢ vl Welloll WActz ciwlletaist Gul 40,585 (Beloyet Hle™®.  [04)
5.60 gm %4510 tRladl 1000 A WRILHL eeltdet alctglett Gastlol
M2 32¢] cludlel SASH? [ R =8.314 K mole™, M= 180 gram/mole].
OR

() clw gollRlotl eetst W2 AGeeaAl Ran cizel, gleat oll AYEHR otsdl (0]
sall W2 2w Qe 3ol dla Guallol sl asa? |

(b} 20.0 gm Wi BoUREL 0.25 gm wlead UeLdlef wellat alelgle] 618 [04]
~0.42°C LU &Rl B, slclell et ol 0°C dlurial iRgell

520G 6024.6 (AT B [R=8314 yA¥F W],
Q5.
() doz-8ls uaata AHAA. wlliotl Hvaleds ot well [@Qgd [06]

@enloll [Qalloet vanis 3ofl A ots8l sl asl?
(b) 259 C (UM, 0.01 M CHaCOOH att wcllal alctell Qe alesdll [04]
163X 107 0'mt U weldiie ut sctlell Mecussd
" 390,7X 10° 0''m2mole™ 2l dl CH;COOH oll sleldlell [Q2leset wxumis AL
OR

() Roln Alls 1B A=A UBAA AsYRALS Wl (Aot A5 ol [06]
Aol Al WA AHatdl ¥ A ¥l A otssl 531 as 87
(b} 259¢C Aumd), g wgllod @aloret vigl 192X 1078, Wl U [04]
walell etz cuescl e QAR clesdl Bl H* el o ofl HeR
WNES AssAL UafsN 349.83 X 10 A\ 198X 10” 0'm’mole” B.
[H;0 ofl Ustcil 0.997 gm mL? 8] _
Q-6 QRY ysell YA yded 1Bl w0l wu e25a @otctalR [10]

AHogLell,
OR
Q-6 el M HE audelel AA YyHEld s W2eellac ots8l seuell  [10)

UG UHBLAL. : Pt/ Hapana / HClo /ABCls / AR,
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