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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 

2. Last date of Submission of answer script  by the student to the study 
centre : 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 

4. Date of evaluated answer scripts distribution by the study centre to 
the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 
 
 
 
 

 

AFÁ„X ◊EıªK«˜ ◊_F„[˝X XÁ 
Do Not Write Anything Here   



 QP Code : 20UA98EPH5 3 / 20 B.Sc.-AU-16106 

   

1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 

 Answer any two questions : 

a) i) AEı◊ªRÙO [˝Áÿôˆ[˝ GÓÁ„aÃ[˝ %[˝ÿöˆÁ a]›EıÃ[˝S P ( V – b ) = RT exp ( – a / RVT ),  

  Â^FÁ„X a A[˝e b W˝–”[˝Eı * =N˛ GÓÁ„aÃ[˝ =dy‘] TˆÁY]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X * 
  The equation of state of a real gas is P ( V – b ) = RT exp ( – a / RVT ), where a 

and b are constants. Find the inversion temperature of the gas. 

 ii) zı◊aÃ^Á„aÃ[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X * ÂVFÁX Â^ Ac˜O =YYÁVÓ◊ªRÙO ÂU„Eı ◊Eı\ˆÁ„[˝ %[˝ÿöˆÁ Zı_X ( state 

function ) ◊c˜aÁ„[˝ AXÆœÙ◊YÃ[˝ W˝ÁÃ[˝SÁ YÁCÃ^Á ^ÁÃ^ * 4 + (2 + 4) 
  State Clausius’s theorem. Show how this theorem leads to the concept of 

entropy of a state function. 

b) i) GÓÁ„aÃ[˝ G◊TˆTˆ„√º¯Ã[˝ aÁc˜Á„^Ó %ÁV`Ô GÓÁ„aÃ[˝ Âl˘‰y aÁ≥V–TˆÁÃ[˝ [˝ÓÁFÓÁ ◊VX A[˝e aÁ≥V–TˆÁ mSÁ„·¯Ã[˝ Ã[˝Á◊`]Á_Á 

◊XSÔÃ^ EıÃ[˝”X * 
  Explain the origin of viscosity of ideal gas and find an expression for the 

coefficient of viscosity. 

 ii) %ÁV`Ô GÓÁ„aÃ[˝ aÁ≥V–TˆÁ mSÁ·¯ =b’TˆÁÃ[˝ =YÃ[˝ ◊Eı\ˆÁ„[˝ ◊X\ˆ¤Ã[˝ Eı„Ã[˝ ? (2 + 6) + 2 
  How the coefficient of viscosity of an ideal gas depends on temperature ? 

c) i) pC  C %XÓÁXÓ TˆÁYGTˆ›Ã^ ªJÙ_Ã[˝Á◊`Ã[˝ aÁ„Y„l˘ L«_-U]aX mSÁ„·¯Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 

  Deduce an expression for the Joule-Thomson coefficient in terms of pC and 

other thermodynamic parameters. 

 ii) ÂVFÁX Â^ V«◊ªRÙO ◊X◊V¤rÙ =b’TˆÁÃ[˝ =d„aÃ[˝ ]„W˝Ó ◊y‘Ã^Á`›_ Â^ ÂEıÁ„XÁ c˜O◊tX AEı◊ªRÙO =dy‘]S›Ã^ c˜O◊tX 

%„Yl˘Á %◊W˝Eı Vl˘TˆÁa+~ c˜„Tˆ YÁ„Ã[˝ XÁ * 6 + 4 
  Prove that no engine working between two sources at different temperatures 

can be more efficient than a reversible one. 

d) i) V«◊ªRÙO ◊[˝◊\ˆ~ =b’TˆÁÃ^ ( 1T  = 0K A[˝e ≠2T  0K ) ZıÁ◊]Ô-◊QˆÃ[˝ÁEı ◊Qˆ◊r—Ù◊[˝=`ÁX ZıÁe`Á„XÃ[˝ ªK˜◊[˝ %ÁgE«ıX * 

ZıÁ◊]Ô `◊N˛ EıÁ„Eı [˝„_ ? 
  Sketch the Fermi-Dirac distribution function at two different temperatures  

( 1T  = 0 K and  ≠2T  0 K ). what is Fermi energy ? 

 ii) %ÁV`Ô GÓÁ„aÃ[˝ YÁ◊ªRÙO¤`ÁX ZıÁe`ÁX A[˝e EıSÁÃ[˝ GQÕˆ`◊N˛ ◊XSÔÃ^ EıÃ[˝”X * 2 + 2 + 4 + 2 
  Calculate the partition function of an ideal gas and the mean energy per 

particle. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 

 Answer any three questions : 

a) TˆÁYG◊TˆTˆ„√º¯Ã[˝ X›◊Tˆ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ÂVFÁX Â^ A-B TˆÁY^«GΩÃ[˝ Âl˘‰y 
2

2

d

d

T

ETBA −=− σσ , Â^FÁ„X 

◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %UÔ [˝c˜X Eı„Ã[˝ * 6 
 Using the principle of thermodynamics show that for an A-B thermocouple,  

 
2

2

d

d

T

ETBA −=− σσ , where the symbols have their usual meanings. 

b) ÂEıÁ„XÁ [˝ÿô«ˆTˆ„_Ã[˝ AEıEı Âl˘yZı_ ÂU„Eı Â]ÁªRÙO ◊[˝◊EıÃ[˝„SÃ[˝ c˜ÁÃ[˝ ◊XSÔÃ^ EıÃ[˝”X * 6 
 Calculate the rate of radiation from unit area of the plane surface of a body. 

c) %ÁGÔX %ÓÁªRÙO„]Ã[˝ [˝ÓÁa C Y“]ÁS ªJÙÁY C =b’TˆÁÃ^ GQÕˆ ]«N˛ Â[˝G ◊XSÔÃ^ EıÃ[˝”X * ÂVCÃ^Á %Á‰ªK˜ 0°C TˆÁY]ÁyÁÃ̂   

η = 211 × 10 6−  poise.  M = 39·94,  N = 6·019 × 10 23  A[˝e  

 k = 1·38 × 10 16−  ergs/deg. 6 
 Calculate the diameter of the Argon atom and the mean free path of Ar at NTP ; 

given the following data η at 0°C = 211 × 10 6−  poise.  Atomic weight = 39·94,  

N = 6·019 × 1023  and k = 1·38 × 10 16−  ergs/deg. 

d) AEı◊ªRÙO Tˆ„‹óˆÃ[˝ Y“U] y‘„]Ã[˝ V`Á Ã[˝÷YÁ‹ôˆ„Ã[˝ zı◊aÃ^Áa-zıÓÁ„YÃ[˝S a]›EıÃ[˝S Y“◊TˆúˆÁ EıÃ[˝”X * 6 
 Establish Clausius-Clapyron equation for a system which can have a first order 

phase transition. 

e) i) L«_-U]aX Y“◊y‘Ã^Á ◊Eı ? 
  What is Joule-Thomson effect ? 

 ii) ÂVFÁX Â^ L«_-U]aX Y“◊y‘Ã^ÁÃ^ H = U + PV AÃ[˝ ÂEıÁ„XÁ Y◊Ã[˝[˝Tˆ¤X c˜Ã^ XÁ * 2 + 4 
  Show that the quantity H = U + PV remains constant in a Joule-Thomson 

process. 

f) Â[˝Áa-%Ác˜OX∫RÙOÁc˜OX aeFÓÁÃ^„X `…XÓ `◊N˛ ◊[˝◊`rÙ EıSÁÃ[˝ Âl˘‰y [˝≥RÙOX %„Yl˘Eı◊ªRÙO ◊_F«X * Â[˝Áa HX›\ˆ[˝X ◊Eı 

[˝ÓÁFÓÁ EıÃ[˝”X * 6 
 Write down B-E distribution function for a zero energy particle. Explain Bose 

Condensation in brief. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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3. Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

 Answer any four questions : 

a) ◊[˝◊EıÃ[˝„SÃ[˝ ªJÙÁY p A[˝e ◊[˝◊EıÃ[˝„SÃ[˝ `◊N˛ HX±ºˆ u c˜„_ ÂVFÁX Â^  p = u/3. 3 
 If the radiation pressure is p and energy density is u, show that p = u/3. 

b) [˝Ó[˝c˜÷Tˆ a„·¯Tˆm◊_ Y“ªJÙ◊_Tˆ %„UÔ W˝„Ã[˝ ◊X„Ã^ X›‰ªJÙÃ[˝ a∂ëˆμ˘◊ªRÙO Y“]ÁS EıÃ[˝”X * 

 
PT T

V
P
S

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
δ
δ

δ
δ . 3 

 Prove that  
PT T

V
P
S

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
δ
δ

δ
δ  where the symbols have their usual significance. 

c) ◊[˝◊EıÃ[˝S aey‘Á‹ôˆ ◊∫RÙOZıÁ„XÃ[˝ a…y ÂU„Eı ◊X=ªRÙO„XÃ[˝ È`TˆÓ aey‘Á‹ôˆ a…y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 3 
 Establish Newton’s law of cooling from Stefan’s law of black body radiation. 

d) ÿëˆÁ\ˆÁ◊[˝Eı ªJÙÁY C =b’TˆÁÃ^ ◊EıªK«˜ Y◊Ã[˝]ÁS GÓÁ„aÃ[˝ %ÁÃ^TˆX Ã[˝”à˘TˆÁY Y“◊y‘Ã^ÁÃ^ Y“aÁÃ[˝„SÃ[˝ Zı„_ ◊TˆXmS [˝ ◊à˘ 

ÂY_ * AÃ[˝ Zı„_ =N˛ GÓÁ„aÃ[˝ TˆÁY]ÁyÁ C ªJÙÁY EıTˆ c˜„[˝ ? 

 ( GÓÁ„aÃ[˝ γ = 1·40 ) 3 
 A certain mass of a gas at N.T.P. is expanded to three times its volume under 

adiabatic conditions. Calculate the resulting temperature and pressure of the gas.  ( 
γ of the gas = 1·40 ) 

e) ÂVFÁX Â^  
)(d

d

12 VVT
L

T
P

−
= . 3 

 Show that  
)(d

d

12 VVT
L

T
P

−
= . 

f) TˆÁYG◊TˆTˆ„√º¯Ã[˝ Y“U] a…y ÂU„Eı ÂVFÁX Â^ ÂEıÁ„XÁ %ÁV`Ô GÓÁ„aÃ[˝ Ã[˝”à˘TˆÁY Y◊Ã[˝[˝Tˆ¤„XÃ[˝ LXÓ γPV  = W˝–”[˝Eı *  

 ( ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %UÔ [˝c˜X Eı„Ã[˝ ). 3 
 From the first law of thermodynamics show that for adiabatic change of an ideal gas 

γPV  = Constant ( symbols have their usual meanings ). 

g) AEı◊ªRÙO EıÁ„XÔÁ c˜O◊tX =da ÂU„Eı L„_Ã[˝ aÁW˝ÁÃ[˝S ÿˆï«ıªRÙOXÁ·¯ TˆÁY]ÁyÁÃ^ 200 J Y◊Ã[˝]ÁS TˆÁY Â`ÁbS Eı„Ã[˝ A[˝e 

L„_Ã[˝ ËyW˝ ( triple point ) TˆÁY]ÁyÁÃ^ TˆÁY [˝L¤X Eı„Ã[˝ * c˜O◊tX◊ªRÙOÃ[˝ Vl˘TˆÁÃ[˝ [˝ÓtEı ◊XSÔÃ^ EıÃ[˝”X * 3 
 A Carnot engine absorbs 200 J of heat from a reservoir at the temperature of the 

normal boiling point of water and rejects heat at the temperature of the triple point 
of water. Find the thermal efficiency of the engine. 

h) Y“]ÁS ªJÙÁY C =b’TˆÁÃ^ AEı G–Á] %S« %ÁV`Ô GÓÁ„aÃ[˝ %ÁÃ^TˆX  22·4 ◊_ªRÙOÁÃ[˝ * GÓÁa %S«m◊_Ã[˝ ]„W˝Ó GQÕˆ V…Ã[˝±ºˆ 

◊XSÔÃ^ EıÃ[˝”X * 3 
 One gm-mole of a perfect gas at NTP occupy 22·4 litres. Estimate the average 

separation between the molecules at NTP. 
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Y“U] =w¯Ã[˝ / First Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
  

◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 


