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Q-1 Choose the correct answer & rewrite the following sentence with [10]
answer.
1 Nitrogen gas obeys Boyles law at ......... temperature within 0 to 100 atm.
pressure,
(a) -50 °C (b) 20 °C (c) 50 °C (d) -25 °C
2 The compressibility factor, Z i.e. the extent to which a real gas deviates from
ideal behavior is given by .
(a) Z= PV/RT2 (b) Z= PV/2RT (¢c) Z= PV/RT (d) Z=2PV/RT
3 The normal boiling point of any liquid is related to critical temperature by
{a) 2/3Tc {b) 3/2 Tc (c) /3 7c (d) 3/4 Tc
4 have highest value of surface tension,
(a) Nitrobenzene (b) Ethyl ether - (c) Acetone (d} Water
5 The Reynolds number for the laminar flow of liquid through a pipe is
approximately equal to
{a) 2500 {b) 4000 (c) 3000 (d} 2000
6 Which of the following is isolated system?
(a) Thermo flask {b) Cold water in sealed bottle
{(c) Boiling water in beaker {(d) Thermometer
7 The base of first law of thermodynamics is .
{a) Law of conservation of energy (b) activation energy
{c) thermal energy (d) none of the above
8 Which of the following is expression of enthalpy of the system?
(a) H +PV (b) E+PV (c) H-PV (d) E-PV
9 Rate of chemical reaction indicates the change in the concentration of a
reactant or a product per .
(a) unit pressure  (b) unit time  (c) unit temperature (d) None of these
10 Arrhenius equation is .
(a) K= AeEa/RT (b) K= -A e"Ea/RT
(¢) K= e-Ea/RT (d) K=A oEa/RT
Q-2 Answer the following. (Attempt Any Ten) [20]
1 Define: (i) Boyle's temperature (i) Criticai temperature
2 Define: (i) Critical pressure (i) Critical volume
3 Obtain units of Vander Waals constants a and b.
4 Pprove that 1 poise = 10" kg m~! sec'1.
5 Explain the terms cohesion and adhesion.
6 Define: (i) Reynold’s number. (i) Refractive index
7 Give the two important properties of a state function.
8 State Hess's law of constant heat summation. Give its applications.
9 Show that AH =(;,
10 Give the characteristics of second order reaction.
11 Define: (i} Integrated Rate Law (i1} Differential Rate lLaw
12 Write the mechanism and rate law of the reaction: 2NO, + F;— 2NOF
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Answer the following,
Give the main postulates of kinetic molecular theory of gases.

Calculate the van der Waals constant ‘a’ and ‘b’ for CO; gas.
(Given: Tc = 304.2 K and Pc= 72.8 atm , R = 0.08206 dm’atm Kmole™)
OR

Answer the following.
Establish relation between critical constants and van der Waal’s constants.

Discuss the experimental methods for determination of critical temperature
and critical pressure.
Explain the term Vapour Pressure, Discuss Isoteniscopic method for the
measurement of vapour pressure of a liquid,

OR

How will you measure Surface Tension of a liquid by the “Capillary rise
method” and “Double capillary rise method”?
Answer the following.

Prove that work is not state function.

Calculate the heat of reaction of the followmg reaction at 500K temperature,
Nz(g} + 3H2(g)—> 2NH3(g) AH(zgg) =-22.0 kcal/mo[e
Given: Cy{N,) =6.9 cal/deg.mole
Cp (Hz) =7.0 cal/deg.mole
C, (NH3) =8.0 cal/deg.mole
OR

Answer the following.

Derive an equation for temperature dependence of AH.

Define : (1) Open System  (2) Closed System (3) Homogeneous system
(4) Heterogeneous System  (5) Isothermal Process
Answer the following.

Derive integrated rate law for first order reaction. Also give its characteristics.

For the reaction between gaseous chlorine and nitric oxide
2NO + Clp —— > 2NOCi

It is found that doubling the concentration of both reactants, increases the
rate by a factor of eight, but doubling the chlorine concentration alone only
doubles the rate. What is the order of reaction with respect to nitric oxide and

chlorine?
OR

Answer the following.

State and explain the principle of detailed balancing for multi step reaction.

For a certain reaction, k = 5.03 x10% M™ sec™ and 6.71 M sec™ at 289K and
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333K respectively. Calculate activation energy and rate constant at 305K for

the reaction .
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Note: Figures to the right indicate marks.

Choose the correct answer & rewrite the following sentence
with answer.

0 2 100 clcll. £GBl dlSAoset clig) Bl RaHef _ clumlal Uteist 52 B,
(a)-50°C ) 20°C (©)50°C (d) -25°C
gotoflalctl waae Z B Al wiedd adys Hiell czalds cz) 1l slal 1ol
Quaetstal _ ealdl asa |
(a) Z=PV/RT*  (b) Z= PV/2RT (¢) Z=PV/RT  (d) Z=2PV/RT
28 gl yaély et Grsetot Blg Aot silds ctumiol U ol Astl doiud
Qs AA 8,
(a) 2/3 Tc (b) 3/2 Tc (¢) 1/3 Tc (d) 3/4 Tc
aldll ay Yl ugAd 8.
(@) A2 Aot (b) ST BaR (c) Al &et (@) uefll
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(a) 2500 (b) 4000 (c) 3000 (d) 2000
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() olls=Hi Gsng wigll (@ iz
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(a) H+PV (b) E+PV (c) H-PV (d) E-PV
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Answer the following. (Attempt Any Ten)

cuall A () IS of cdluHlel (i) sills e
cuall WL : (i) silds ot (i) sllls 5€

a8 R-cllCRt BANTS a A b oll Yell el

Al 531§ 1 poise = 1071 kg m~1 sec !

Hlaelet A VLs-g2ot AGEL 2L cll

vl () Yellesuils (i) asletcotis

wletzedl [AR2tott S1EF L 08 ol el

Batoll Graisciololl Blepd windl, Aell Gualollel evll,

golicll 5 AH= qp

Gellel s1ell yBanell ctalaczl aaus.

canvell s () AslEld Aol R (i) s dotell e
st Yl 1 Aol Bt wlseg wel Geuldll cul : 2NO, + Fy - 2NOF
Answer the foliowing.

epyotl 2azclle ouldeng el 1ual wielbyzeuel vl

CO, clid] WS alse-ciedl unts “a’ el b’ gl

(Given: Tc = 304.2 K and Pe= 72,8 atin R = 0.08206 dm’atm Kinole™)
oR

Answer the following.

SIS B2 OLEL U ledR el AU s Holtd cuzal.

5is duaiel uA silds soug otsdl secioll WlPls ugldell 2 82,
Qacizyds 2l 5A-yalglo] ousugous yetdle] dvdEolRl stssl sRallell

S 2olesldlls ugliedl ul 3.
OR

Ricttayds amadl (i) alotollni yeud aétgt ugld (i) B-¥aetoll ualg ugld
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Answer the following.

Wl 531 % sl A vloey QR o2, [05]
500K el ol 3 Al yldaell yldau Gua owll. [05]
Morn a) 4 2, z{g) — 2%5’53@3

sl 1Bl 298K A, op(M,) = 6.9 3l slofldlet, Cp (H,) = 7.0
yedlalladlel | Cp (M) = 8.0 3edl/Soflalle ; AR = 22,0 (B.3edl

OR
Answer the following.
AH ol st 2t wdlsze aeel, [05]
catuall 2t (D) weel el @yait yenell (3 ot yeuel [05]

(@) [@-adion youel (5) wtenrll el
answer the following.
weisel ulen w2 als@a don wdswg drdl amt ol cugelsael [#5]
gl cll,
a2l skt vl su8dls Mlseuds ol ulsel DEY

ING(g) + Ch(g) —————» ZNOCHg)
ol ubleiloll sl & oLl s2cil, Qo0 s DRI AtuRl e B, WRq g5

Bl wact & oell atiadt Aot A atgl o Al B A 2yl s1 seiilot

wal ollelils Blsruess ol deell ecl a?

OR
Answer the following.
spudtet Ybu Hd Al seaal Mudic 4 [Aactiryels wrogell, [65]

289K WA 333K it ENs Mssaulbar, k oucdaesd 5.03 %102 (85]
M-lser 2@ 6.71 MY sect &, iyl uR ulbuswl Qatagl el 305K
Al il yBal Mg Aoumnis oWl (R=1.987 cal)







