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College : Science

Department: Physics

Semester: 2" Semester

Sesalon 20162017

Course: Thermal Physics (2Unit)

Course Codi: PHY 111

Instruction: Answer any three (3) questions inall  (Time allovwed: 2hrs)
Dute: 16- 08-2017

Under-listed Constant is ta be uied appropriatedy.
Avogadro's comsiant = 6.022 x 10 mol”!
() Explain two types of State parameters
(1) State third law of thermodynamics
(¢} Tdeal gas originally at T, & Py is compressed from ¥y — “:_}"E;' Temperarure varied ar each instance P =
AY where A constant.
~——{tyDraw process on PV diagram
(i) Find T in terms of Ty
(i) Find workdone by gas in tenns of nBL &2 Ty
QUESTION TWO
{5) Stave 2 law of thermodynamics in term of Entropy.
(b) Find the change in entropy that esults when a 2.30kg block of ice melts
Slowely (reversibly) at 07 C (273k)
() Explain the following terms {{) Isothermal process
{ii) Adiabatic process

(iif) Isobaric process
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QUESTION THREE
{a) Stare the four postulates of thermodynamics
{b) (&) Explain £f) Adiabatic wall
(i) Diarhermal wall
(¢} Freshair is primarily a mixture of Nitrogen Ny (molecular mass -28.0 u), Oreygen (O
(molecular mass - 20 1) and argon At (atomic mass - 39.9 u). Assume that each gas
lchaves as an Ideal gas.
Ar a temperature of 293K,
Find (a) the average ranslational kinetie energy
(b) the rms speed for each type of molecules,
QUESTION FOUR
{#) Stare Zeroth law of Thermodynamics
f_b'} An idieal gas undergoes an adiabatic reversible expansion {rom an initial state (Ty, w) ©
a final state (Ty, Va). Show that In (:_;:) = f(r-1) ‘n(?)
(c) An dezl or Canmot heat pump is used to heat o house po a temperature of 21°C. How
pitich work must be done by the pump o deliver 3350 of heat into the house when the
outdoar temperarure is (a) 0°C
(b)-21°C
QUESTION FIVE
() State Carmots Prociple as an alrernarive statement of the Second law of
thermodynamics
(b Explain the two thermodynamics systems
{c) Suppose the temperature of three moles of monatomic ideal gas is raise from T,
350K to T¢-340K by two different methods, In the first method, 3500] of heat
energy are added to the gas, while in the second methad, 15007 are added in each case
Derermine (a) the change in internal enetyy
(k) the work done
WWE - FOp reblog-Gom
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‘FEDERAL UNIVERSIT’ OF PE rROLEUM, RESOURCES, EFFURUN,
( DLLEC | OF SCIENCE
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Seco d Sen uster Examination

Academic Session: (2015/2016

Course Code: PHY 221 (Therma Physic «)
Units:. 2 Units

Time Allowed: 2 hours

Instruction Answer question ne (1) and any other two (2) questions 09/09/2016.

41. (0) Whatisa thermodynamic sy: erm .

(bly State Zeroth law of thermod: vamic a

(g) State the first law of thermo ynami 5 mi

(W) Explain the following i.

(isothermal prSelte'-{i) sotiari process: (ji) ochorie process (\v) Adiabatic process

). rgot water at bailing point is trodu ed into the boiler of a steam engine to generate

2016 em? of steam at constan_pressi fe of 1 atmospheric pressure, If one atmospheric pressure
2 jg 1.013810 N/m? and densi /-of w ter Is Ag/cm*, Calculate (i) work done by the system (i)
nt héat-energy |SUpplied (ili) change n the internal energy ‘of the system (latent heat of
vapourization is 2.26%10°) +

/(@ An ideal gas expands from volume Stzi to 100 er at'constant

~~ initial tempeof the gas 1s 27° . (a) w satis its final temperature._{h

préssure of 1000Pa, if the

} find the work done by the

gas duringexpansion,. > ~ =

2. (@) What do you understand by the follo ving terms is
(i) NMP (ii) NBP. iii) NSP {iv) Triple Point of water

i Isothermal case (expansion) to V2 at

ty) Anideal gas whose volume is\V1 is cased to undergo al

ernal energy _ (ii) work done by the gas
eer

temperature Tek Calculate (I) change i
X3. (a) @ What is heat? {ii-List the 3 weys of heat transfer

{iiipExpiain any two of the heat transyer {mentioned in question 3ii)
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Al) ‘A solid wood door as dime} fons 2: 1 by 0.8m by fom ‘and a thermal conductivity K-of 0.04
W/S/m/°C. The inside air tem) srature is 40°C and the outside air temperaturé is -10°C. “Assuming
the gurface temperailure are hose of the Surrounding air, what is the rate of heat flow through
the door, i

4. (a). List and exrialn'the three essantal pats of heat engine, a

46) fan ideal gas in'a cylinder ingially at a temperature of 17°C and.a pressure of LO1AIO* N/m?

is to be compressed to ong-cight of jts volume, What would be, the final pressure if the
compression were cone (i) Isathermally {I} Adiabatically

(i) What would be the finat temperature in the Adiabatic diatomic system? (Ratio of molar
heat.capacity is 2.40).

5, (a), For isothermal expansion, ¢

sink. Using Carnot Clausius Tweoren show that

B= (For perfect gas)

is absorbed and for isothermal compression gy is rejected to the
{b) Explain briefly the Maxwell distribution of veleci

; (angler of Weak ot 6 bay fm, he #

; Citeawat leatherd®). ei
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Under-listed Constant is ta be uied appropriatedy.
Avogadro's comsiant = 6.022 x 10 mol”!
() Explain two types of State parameters
(1) State third law of thermodynamics
(¢} Tdeal gas originally at T, & Py is compressed from ¥y — “:_}"E;' Temperarure varied ar each instance P =
AY where A constant.
~——{tyDraw process on PV diagram
(i) Find T in terms of Ty
(i) Find workdone by gas in tenns of nBL &2 Ty
QUESTION TWO
{5) Stave 2 law of thermodynamics in term of Entropy.
(b) Find the change in entropy that esults when a 2.30kg block of ice melts
Slowely (reversibly) at 07 C (273k)
() Explain the following terms {{) Isothermal process
{ii) Adiabatic process

(iif) Isobaric process
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QUESTION THREE
{a) Stare the four postulates of thermodynamics
{b) (&) Explain £f) Adiabatic wall
(i) Diarhermal wall
(¢} Freshair is primarily a mixture of Nitrogen Ny (molecular mass -28.0 u), Oreygen (O
(molecular mass - 20 1) and argon At (atomic mass - 39.9 u). Assume that each gas
lchaves as an Ideal gas.
Ar a temperature of 293K,
Find (a) the average ranslational kinetie energy
(b) the rms speed for each type of molecules,
QUESTION FOUR
{#) Stare Zeroth law of Thermodynamics
f_b'} An idieal gas undergoes an adiabatic reversible expansion {rom an initial state (Ty, w) ©
a final state (Ty, Va). Show that In (:_;:) = f(r-1) ‘n(?)
(c) An dezl or Canmot heat pump is used to heat o house po a temperature of 21°C. How
pitich work must be done by the pump o deliver 3350 of heat into the house when the
outdoar temperarure is (a) 0°C
(b)-21°C
QUESTION FIVE
() State Carmots Prociple as an alrernarive statement of the Second law of
thermodynamics
(b Explain the two thermodynamics systems
{c) Suppose the temperature of three moles of monatomic ideal gas is raise from T,
350K to T¢-340K by two different methods, In the first method, 3500] of heat
energy are added to the gas, while in the second methad, 15007 are added in each case
Derermine (a) the change in internal enetyy
(k) the work done
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[FEDERAL UNIVERSIT' OF PE (ROLEUM RESOURCES, EFFURUN,
( DLLEC | OF SCIENCE

DE| ARTWV :NT OF PHYSICS CS

Seco d Sen uster Examination F d
Academic Session: 2015/2016

Course Code: PHY 221 (Therma Physic +)

Units:, 2 Units

Time Allowed: 2 hours

Instruction: Answer question ne (1) and any other two (2) questions 09/09/2016.
41, (8) What isa thermodynamic sy: em ° :

(b) State Zeroth law of thermod: 1amic : -—

Oa

(g) State the first law of thermo ynami's

7 a eotcaeat ratte {ii) sobari process: (iti) \éocharic process » (iv) Adiabatic

5 ic process

i) 1g of water at boiling point is itrodu ed into the boiler of a steam engine to generate |

‘2016 cm’ of steam at constan pressi re of L.atmospheric pressure, If one atmospheric pressure |

of w ter is Ag/em’. Calculate (i) work done by the system (ii)

+ jg 1.013%10° N/m? and densi
héat:energy /$Upplied (ili) change in the’ internal energy of the system (latent heat of

© vapourization is 2.26*20°)

“8 ' An ideal gas expands from volume Stcm

~~. initial temp-of the gas Is 27° . (a) w

to 100 cm? at'constant pressure of 1000Pa. If the

is its final temperature (bh) find the work done by the

Sn te ee uci:

tas, % gas during expansion. i caiiabatiaiecemee

2. (8) What do you understand by the folle ving terms ie

fl NMR ~ (ii) NBP, iii) NSP (iv) Triple Point of water

(H) AN ideal gas whose volute is is caused to undergo ah isothermal case (expansion) te V2 at

temperatura Tek. Calculate (i) change in internal energy _ (ii) wark done by the gas

43, (air fh What is heat? . (i)iList hae 3 wes of heot transfer

** (ijipExplain any two of the heat transyer (mantioned in question 3ii)

7) -Asolid wood door has dime! ions 2) 1 by 0.8m by 4cm and a thermal conductivity K- of 0.04
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WfS/m/°C. The inside air temi 2rature Is 20°C and the outside alr temperaturé is -10°C, Assuming

the surface temperathi @ are those o the surrounding air, what is the rate of heat flow through
ra

the door, © i
4. (a) List and explain the three éssantial parts of heat engine. a
Ab) ifan ideal gas in a cylinder ingially sta temperature of 47°C and.a pressure of 4.01%10° N/m? .

is to be compressed to ong-eight of its ‘volume, What would be, the final pressure if the
compression were done (i) tsothermally {ii) Adiabatically

(iit) What would be the fina temperature in the Adiabatic diatomic system? (Ratio of molar

heat, capacity Is 1.40). ae F .

5. (a) For, isothermal expansion, ¢ 1S absorbed and for isothermal compression ais rejected to the
* sink. Using Carnot Clausius Weoren show that

432 (for perfect gas)

T2

to). Explain briefly the Maxwell distribution of velocities.

Pe:

a Ue alee of feeb ot 6 frin,

mn Canad Leaehert hy

by Renance 11
renance.app * Download Renance on Google Play



PHY 221 | FUPRE Renanced

Paper 5 of 5 — PHY 221 2010 2011 EXAM

Level 200 ¢ Second Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

FEDERAL UNIVERSITY OF PENROLULN RIESOURCES EFFURUN-NIGIRIA 4
b DEPARTMENT OF PHYSICE

B.Sc. (PHYSICS) DEGREE EXAMINATION 2010/2011 SESSION
PHY 221: THERMA L PHYSICS

Date: 27 January, 2012. . Time Allgwed: 2 Fon

+ INSTRUCTIONS: Answer ALL questions in section s gwd dn)

: guastions must be elear an
Mlusirate answeks. Excepd if o
retain their weual neanings.

SECTION A

f Stale Nernst heat thearenl

b A sa.mplc of an ideal gas at 1 atm pr r:.slll-. expands rev
4.5 dm? with an initial temperatuge of 25%. Caleulate

(1) its fitval temperature

(i)  itsfinal pressure & »

(iii)  the change in entropy UL A= F.u F re \‘3 LV-‘(} Crbn
) Explain the followving pait of concepls

(i) reldxatinn time

(i)  heat capacities

(iv) cytlicprocess

d An ideal monoatomic gas initially at 208 K and & progs
final pressure of 1 atmosphere under the follow

(i adinbatically and reversibly . d i
(i) adinbetically and irveversibly ¥ e
Caleulate for cach of the condition
(i) . the final temperature of the gas § o
g  the work done by the pas .

i {m} the hiat absorbed by the gas
(iv)  the change in internal enetgy of the
(v)  thechange in the enthalpy of the gas

e Calculate the standard entropy change at 25" for the reactior
Ha(g) +EOx(g) = M0 (g) +COW

Given the following standasd entropies

; it
Ha Gi
130.5 2138 188.7 1979

fop “(m" gl ™y

% State the Camnot theorem. A refii ht.rﬂl or in 1

¥ gurrounding but t!]""’l:dch with #ts cold reservoir al
melt to ics at 0%C, calculate 11{) total work dorce by t
maximum theoretical efficiency of tce (L) is

;'MllJIiI]I_:‘. S.U' 0
In-cmu. et |I it this

I~
Fis oy

3. 3%10°
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SEOCHON B L.
ln  The Gibb's¥ibe gnergy of  gystem is given by the equation ’
G = H T8
Where H is the enthalpy, T the temperature and S the entropy. Usc.the. other thermodynmnic
potentials to show th R .
(i) Ihe work done perfemperatieg increages atconstant pressuce
(i) fon un irre ible pror o nonstant temperature and volume, the energy decreases
" umtil equilibrivm is ach 1
1h. Distinguish clearly between state oni path ﬁl.?ULiOl!‘._\]-
I-.‘-I State four chavacteristics of entropy
2u. Derive an equation 1o show that any change in (he entropy of & system is independent on the
chimpe in pressure offthat system ]
2h. A monoatomic gas has & volume of 80 m at atp. ABSumil‘lF tlhE gpecific heat cepacilies at
constant @ re and volume me kg and 1.20 kJkg~k™ respectively, caleulate
(0] the final temperature and pressure W
(i) the work dong on the gas : ’ Y
s Wiite down the general equations for the internal energy and enthalpy under the following '
J?i'l WEFSEs ' 3
3] adighatic (i} jenchore ¢ (i)  idepl'ges
Ani Briefly explain the term ‘equilibrinm state’®
fail State any |h=i|-.|‘. condiliogs for thermodynamic equilibriuvm* . ]
Ah fihow that the fundarmnental kinetic euution can expressed as
1 3
py =—=Nmu™
!
Stating clearly all assumptions madc
i Outling any three significance of (the third law of thermodynamics
4u his I.'nn‘ctfpl of *Carpot cycle’ asused in the study of ﬂlarm,odynmnica
- 4h roth Inw of thérmodynemics bringing out ity implications ;
dei A pay hag 107 atom al & temperature of 57°C, Caleulgte the : W
= (1) average kinetic & maolecule
(i)  tolul energy ofthe g 1,38 % 10 Jmol 'k )
deii Caleulats Gom liquid water 1o vapour at 100°C. the latent heat of
vapourizatic wnming the vapourpressure at 100° C is 1 atm and Vi and
Viare 1.8 i » ealoulute the work done in pushing baclethe atmospheye to make
1O r‘UI' the vap
K
¥
\ .
L e - Ful’)r'e, &LG j_ ChinA, (3 %
I'. "‘ -
; i
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