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SECTIONA ; SN (Marks6) =

[17 Which of the following is the BEST examp’__l'é;:o.f an isolated system?
A). Water in a styrofoam coffee cup.

B). Liquid in a beaket"::{i}f'fh-a: watch glass over it

D). Coffee in a closed thermos bottle : : _ [1/2] |
[2] Al_mathgmatical approach to the first law of therl_nodynamiés produced which equation_‘?

ALU=g+w  Bpg-U+tw O U=q-w D)None  [172]

[3] The volurne of an 1deal gas is reduced to half from its ouglnal volume The specific heat
will :

A). Redtlcéct to half

B). Doubled

C). Remain constant

D). Increase four times ' | / [1/2]

[4] For the two processes shown, which of the following is TRUE:

P
A) QA < QB) A ‘
C). Qa=Qp, D). Itisacyclic process _ B [1/2]
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[5] Which of the following statement is CORRECT for ideal gases:

(i) Isothermal reversible work of expansmn is greater in magnitude than the adiabatic
reversible work of expansion,

(ii) Irreversible work is less in magnitude than the respecti'(?e reversible work for both
isothermal and adiabatic processes -

(iii) Free expansion is a reversible process

(iv) In the irreversible expansion, external pressure is much larger than the internal
pressure

A). (i) and (ii1) B). (1) and (11) - C): (3), (i) and (1v) D) l\lone [1/2]

[6] The enthalples of elements in the1r standard states are taken as zero The enthalpy of

formation-of the- compound
A). ls always negative
_ B) 1s always positive
‘). may be positive or rlegative
D). is never negative e o - | - [-1_/2] .
[7] Define extensive and 1nten51ve ploperltles glve some su1tal)le examples | [l]

[8] In a Carnot cycle, write down the expression for total work done; total heat transferred,

“thange inenthalpy and change inrinternal energy for one niole of an-ideal gas. [1]
[9] Write Hess’s law. What are its applxca‘uons? = o : [1.']

[10] (a) Define specific heat capacity. Lead, water, sulphur and arsenic have specific heats of
0.128, 4.18, 0.706 and 0.329 J/gOC respectively. Arrange the decreasing order of heat
‘required by these materials to increase the1r temperature by 10 °C (assume all samples
have same mass). 1]

[10] (b) Define spontancous process and write down second law of thermodynamics. [1]

[ 1] (a) Define standard enthalpy of combustion, The combustion of methane (CHa) releases
891 kJ of energy. The heat of formations of CO, = -393 kJ/mol and HZO(D = -286 kJ/mol
What is tlie heat of formation of methane? [1]

[11] (b) If °P’ is the experimental and ‘Q’ is the theoretical standard enthalpy of formation of
benzene, from these values, how can you calculate resonance energy for benzene? [1]
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[12] By taking an example (assuming same initial states and same range of volume change
for isothermal and adiabatic processes), draw the PV- plots for following expansions:

(a) Reversible isothermal and adiabatic expansion e ‘ [1]

(b) Iuevelslbie 1sothelmal and adiabatic expansmn - ' ' 1]

— 3 H@)-Calculate-the-theoretical-upper-limit-to-the-amount-ef-work—per-eyele-which- can be

~ obtained from cyclic device. Also calculate the amount of heat transferred to the cold
reservoir-(per cycle).

Hot reservoir
1000 K

Heat flow = 800 iou_lcs proyele B

Work W percycle.

Heat flow =@ per cycle

Cold reservoir
100K

[1]

[13] (b) Object A and B are brought into close thermal contact with each other under isolated
condition. Initially, Ta = 0 °C and Tg = 100 °C. The specific hedt 6f A is more than the
specific-heat-of-B:-The-two- -objects will-soon reach a-common temperature Tr. What will
be the value of atfained final temperature? (In ter ms of greater than, less than or equal to
50°C) |

1

[14] (a) How much work in joules is.doh‘e' by an i&é.al gas, when a piston expands from a
volume of 13.27 liters to 76.55 liters against a pressure of 14.89 atm? [1]

[14] (b) Write the expression of internal pressure (§U/8V)r, for ideal and real gases. [1]

[15] Define efficiency of a heat engine. If coefficient of performance of a refrigerator and
efficiency of a hot engine operating between same temperatmes is ‘X’ and ‘Y’
respectively, establish the relation between X and Y. [2]
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_[16] (a) Using first law of thermodynamics, establish the relation between P-V, V-T. and P-T'ina
1eve151ble adiabatic expansion for one mole of ideal gas. ' - [3]

— 6y AH o SOyis—2! %ék%me%@a}eu}a%e—the-eﬂefgy—requ&ed—fm—the~decompos1t10n of
5.6 liter of SO, (at STP) e [2]

116] (c) What is the relation between AH and AU for the following reaction:
C(5)+2M(g) ——>»  CHu(g) : [1]

- [17] (a) Derive Kirchoff’s equation deplctmg the vanation of enthalpy of_reaction with
* temperature. Write down the mtegrated form of the equatlon L [3]

[17](b) A Carnot englne converts one- 31xth Of heat 1nput into work When the tempel ature of
the sink is reduced by 62 0C its efﬁcnency is doubied Fmd the temperature of the
source and the sink. : : [2]

[17] (c) Deﬁne adlabatlc ﬂame temperatule In'which condltion (1sochoric/150bar1c) we can
achieve higher value of adiabatic flame tempelatuxe‘? - - 1]
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