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Q -1 Select one most appropriate response out of the four provided to you, (10)
(i} The Sl unit of viscosity is
(a) Kgm2 S~ (byKgm- &~ (c) Kg M~ S~ (dyNm=2 S
(i) For the ideal gas, the compressibility factor Z is
. (a) greater than 1 {b) less than 1 (©equalto1  (d) unpredictable
(ii) By convention, the standard heat of formation of all elements is assumed to be
(a) zero (b) negative {c) positive (d) infinity
(iv) Which of the following sets of properties constitute intensive properties?
(a) density, temperature (b} volume, temperature
{c)mass ,temperatura (d) density, internal energy
(v} In an exothermic reaction the heat energy is while in an endothermic
reaction it is
(a) absorbed, released (b} released, released
{c) released, absorbed {d) absorbed, absorbed
{vi) The lowering of vapor pressure is represented by the equation
" (@) (Pro= Py /7 P {b) (P1~P19) () (P—P19)}/ Py (d) (P1°- Ps)
(vii) The colligative properties of dilute solutions depend on the number of particles of
(a)solute . (b) solvent (c) solution (d) none of these
(vili) The change in chemical potential of the sojution with respect to pressure at
constant temperature and at constant composition gives the value of
(8) molar volume  (b) partial molar volume (c) enthalpy {d) energy .
(ix) The degree of dissociationg= . . '
(a) Ao/ Am (b) AY A (€) AIA° {d) Am/ Ac
{x) For the aqueous solution of weak electrolyte, the concentration is replaced by__ .
(a) activity  (b) ionic strength (c) ionic mobility (b) none of these
Q -2 Give answers of any ten questions given below. (20)

(i) Define Boyle's law and Charles law.

- {ii) What happens to volume of gas when excess pressure is applied to it and

which postulates of kinetic theory of gases is affected by it?
(ifi) Caleulate the excluded volume per molecule.
(iv) Classify the system according to number of phases present in the system,
{v) State and give mathematical expression of law of conservation of energy.
{vi} Give two important properties of state function.
(vii) State Raoult's law with its mathematical expression.
(viil) Describe static method for measurement of vapor pressure lowering,
(ix) An agueous solution of a non-volatile solute boils at 100.1 7°C. At what
temperature would it freeze? For water Kb is 0.52 K Kg mol~and Ks is
1.86 K Kg mol~, T
(x} Define van't Hoff factor and degree of freedom.
(xi) What is call constant? How it can be determined?
(xii) Define electrolysis and electrolyte,
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Q -3(a) Explain the surface tensio

Q -3 (a) Establish relation b

of surface tension,

n of a liquid. Discuss the methods for measurement

(b) Calculate pressure exerted by one mole of carbon dioxide gasin 1.32 dm?3

vessel at 48 °C using ideal gas equation and van der Wa
van der Waals constants are a = 3.59 atm dm® mot-2

(R =0.08206 dm® atm K- mor- }

OR '

als equation. The
and b = 0.0427 dm® mol-.

stween critical constants and van der Waal's constants,

{b) Benzene takes 46 seconds to flow through an Ostwald viscometer while
water takes 68 seconds, at the same temperature. Their respective densities

are 0.8 gmem= and 0.998 gmem- Coefficient of

prevailing temperature is 1.008 centipoise. Calculate the coeffi

viscosity of benzene,

Q -4 (a) Prove that work and heat are not state functions,
O4 using the data given below.

d H20 ¢ are -70.9 and —68.4 Keal rmol~,
heat of combustion of S0z to SOsg)is ~ 23.494 Kcal mol- | ‘
SO + H20pp —» Hz804y AHo= - 31,14 Kcal mol~

{b) Calculate heat of formation of HzS
* Enthalpies of formation of 80z(y an

Q -4 (a) Derive Kirchhoff's equation.

{b) The standard heat of formation of gaseous NHs.is ~11.02 Keal
298 K. Heat capacities of N2, Hzand NH; are 6.96,6.89 and 8.38 cal deg~ mol~
respectively, Calculate AH° at 398 and 773 K.

(a) What is depression of freezing point? Derive the relation betwe

Q-5

Q -5 (a) Explain osmosis and osmotic pressure,

freezing point and molality,
{b} A solution containing 6 gm of a sol

OR

ute dissolved in 250 ml of water gave an osmotic

pressure 4.5 atm at 300 K. Caiculate the boiling point of the so
For water, Ky = 0,52 K Kg mol-, R = 0.08208 dm? atm K- mol-.

pressture with solution concentration,

OR

viscosity of water at the

cient of

moft at

en depression of

lution.

Derive an equation cortelating osmotic

(b)Certain solution of benzoic acid in benzene boils at 82.6 °C and freezas at 3,1 °C,

What information about the number of
two temperatures can be deduced #

oiling point of pure

 benzene is 80.1°C and. freezing paint is 5.5°C, Ko = 3 67 K Kg mol~and

Kt = 5.12 K Kg mol-,

What is ionic mobility? Derive an expression for determination of ionic
mobility through the measurements of conductancs of solution.

OR

Derive an expression relating mean activity coefficient and dissociation constant
of weak acid, also explain how mean activity coefficient and dissociation constant

can be determined,
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ua- ol e Recunisl Moy Aseu ude 53, - (20)
() GRotictall §1 Ag____ D, |

{a) Kgm &~ (byKgm & (c) KgM~ - (d) Nm2 8
(i) viedl cuy w2 wllssdl 2URLs(compressihility factor 2) B,
(8) 4 82l Al (b) 1 sl atud (€) =1 (d) 2uniel s9f ve 1R
(ifi) ke declls{l olotielz v standard heat of formation) HislclHi 2 B,
@Yt {b) a1 (c) that (d) Aolc
(iv) Qa1 Hizll 53 4o QB oy (intensive properties)t21Q &,
(a) olell, dluniel (b) €, cllUMLst (c) £, diusiet (d) dotell, UicR5 Glad
(v) Guudus yBausi Guuaiq Usl Guslns yBauui 2 B,
() AL 5t (b) Hsel, H5dl (e) Hoet, et (d) e, lu
(vi) sy E(LelHl w2l W{lsl o ealatay 21 D, :
. @ P=P)i P {b) (P1—Py°) () (Pr=P1o)/ Py (d) (P+*- Py)
/ (vil) He glaglett Avaiigals opeiendl ofl 3yl Uz kR 2R B,
(a) ket (solute) (b) 5lelg (c) %l () s ugl A}
{viil) A el ua Hued, sl ot weed egualt Al Qad ui ad ot _ q
Hel Wl B, _
(a) clla se (b) wi@s el s¢ (c) yelGwt (d) Bl
(ix) Qalowol sait q=
(@) Ac! Anm (b) AY A (€) AJA d)  AmlAo
() wella Relon Reafeusa W2 disd A wed el asia,
(a) AFac o (bRuals wimed (©) sl (b) As ugl AR
U2 oflRell wal uigll AR A 6ot oll weltol W, ‘ (20)

() elect uR utelotl Rl capey@ 53,

(i) U cLtiRle] EoURL BelHL WA A Aol 5EM] 9 Bogle A7 L et clyelt IR stetl
52l postulate GUR Y2 43?7 '

(1) YA %1 excluded 58 o1&,

(iv) scllol vaua sk yslelle] collszen 53,

(v} Qo el o o cud i 2ol ARUAs velaell (mathematical expression) I\,

(vi) RAR RBasa A ool SEUtHENN :

(vii) 2Ge2 ol Plan el wR A AM@As wetael i,

{vili) (s gL w2isl Miualedl static wale culet 53,

(ix) wedwusllel aleaten el SlelRle) Besetotlole 100.17°C B.sal Ao
stallgdac) ad? wiell W K, = 0.52 K 1 ol 3l Kr =1.86 1 KKg mol.

(x) cloz &8 URai (Van't Hoff factor) alet 2lel 5ex {degree of freadom) cutwiliBld §31,

() 1 s D2@ g2 A 3l AQ Auncll ausier? |

(xii) (gt yeausgl wuA RgaReuey vl 53,

®
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Wal-3(a) YlElotl Yascill @R e AU Aol Hiuetoll ugldale) eiglot 53,

(oY)

(b) vliedl augy aflseel Any dosalel ¥llsagt ol Guellol s8R 132 dm? ey vessel Hi 2¢cll As W

stodet SLauss of Ecltel ool ( van der Waals constants are a = 3,59 atm dm?® mol-2 and
b= 0.0427 dm® mol-.(R = 0.08206 dm?®atm K~mot-) .

OR
Wa-3(a) 85 laclis uA aeseand ofladis dell Hoit M 531,

(b) Ostwald [Q81l22 Hi Aooflet W Wl ol flow UM usps ¥s A ¢ As D,

Aoll tstclt AofsN 0.8 gmem= A 0,998 gmem™ 8, wiellel Roobco)aiis

1.008 centipoise &,Aooflolall G0t ca)Qiis agl, |

Wal-¥a) WAA 5 ¥ st AR Guil @A ARus oel], 3
(b) HS04 oll theticte Gwit et W) vasl] 2080, 802y and Hy0 ¢ oll Gistictz
BBl UafsR ~70.9 UA - 68.4 Keal mol- B, 802 Hiell SOug) ot 3uiciz HRell €50l
G - 23,484 Keal mol- 8, S0z + H2Ogy ~— Hz804 AH°= —31.14 Keal mol- -
, OR *
U#-¥(a) Kirchhoff of ax{ls2ul clird),

(b) 298 K cttWHIA NHy clgfell cdoticiz Gw4t ~11.02 Keal mol- 8. Ny, Ha%lel NH; ol
Buuortel . wojsil 6.96,6.89 and 8.38 cal deg™mol 8. 398 UA 773 K ell\alR AHO
oW, ' _
"W (a) SLIEH] w2l Bed g7 SRMgHL U A motality A s wllswl el
(b) S AU atext 40 AU welMi 2oudet Al Aall- sletQte 300 K dluial welluelay

(osmotic) EAURL ¥.4 atm B. sl Geiatl@lg ol ‘ '
(K6 =0.52 K Kg mol-, R = 0.08208 drm atrm K-mor-. )

YA (a) AW (0smosls) A viellzzella (osraoRtic) EOLGL M, eftaegllel el
U stagiell Uisett A NAsg wllszwl cizd, o
(b) Qooflet H{ Aehess Axllsoly Alclley Beselatlolg ¢2.5 AR Actoll@g 3.0 D,
UCHRA uRell Qoollys Ballsall gl HvRll wal oltRg @R § Bl und?
4¢ Aoollote) Besctall®lg 0.4 uA AcoAlelg UG B, i
(Ks = 2.67 K Kg mol~ 24l K = 5,12 K Kg mol-),
M&-s u@ls aldelleiet Aed 97 aiagwel ausset o weesl] wtatls aRslletdtt ey
Hizo] WlsRul clidl, |

OR'
usl-s  Redn Aalls 12, Wi wBac (mean activity) ¥89(Qlis wA Rellyetis
A 0l aser
T X r——
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(10)
(dissociation constant) A Hlsqf wlsl izl w32t UBAAL Hpa8lis N Qedaratis 3
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