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Ê√è¬ı˛œ øÚÀ«√̇  / IMPORTANT INSTRUCTION 

 

’±·√±˜œ  ø˙é¬±¬ı¯∏±«ôL ¬Û¬ı˛œé¬±˚˛ ( T.E. Exam.) ÚÓ≈¬Ú ¬ı…¬ı¶ö± ’Ô±«» õ∂ùü¸ √̋√ Î¬◊M√√¬ı˛ ¬Û≈øô¶fl¡± (QPAB) õ∂¬ıÓ«¬Ú fl¡¬ı̨± √̋√À¬ıº 
¤ ◊̋√√ ÚÓ≈¬Ú ¬ı…¬ı¶ö±¬ı˛ ¸±ÀÔ ¬Û¬ı˛œé¬±ÔπÀ√¬ı˛ ’ˆ¬…ô¶ fl¡¬ı̨±¬ı˛ Ê√Ú… ¬ıÓ«¬˜±Ú ’Ú≈˙œ˘Ú ¬ÛÀS õ∂øÓ¬øÈ¬ õ∂Àùü¬ı˛ øÚÀ«√̇  ’Ú≈˚±˚˛œ øÚø«√©Ü 
¶ö±ÀÚ ◊̋√√ Î¬◊M√√¬ı ̨ø√ÀÓ¬ √̋√À¬ıº 

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 

 
 
 
 
 
 
 
 

¤‡±ÀÚ øfl¡Â≈√ ø˘‡À¬ıÚ Ú± 
 Do Not Write Anything Here  
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ø¬ıˆ¬±· - fl¡ 
Group-A 

 Œ˚-Œfl¡±ÀÚ± ≈íøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 10 × 2 = 20 
 Answer any two questions : 
1. (a) ’¬ı¶ö±¬ı˛ ’Ú¬ıÀ26√√ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ Œ˘‡¬ı˛ ¸±˝√√±À˚… Œ¬ı±Á¡±Úº 2 + 2 
  What do you men by 'continuity of state' ? Explain with a graph. 
 (b) ’…±˜±·±È¬ Œ˘‡ ’Ú≈˚±˚˛œ ’±√̇ « ·…±¸ › ¬ı±ô¶¬ı ·…±À¸¬ı˛ ¬Û±Ô«fl¡… øfl¡ˆ¬±À¬ı øÚÀ«√̇  fl¡¬ı˛± ˚±˚˛ ∑ 3 
  How can we distinguish between an ideal gas and a real gas with help of 

Amagat's curve ? 
 (c) ¸—¸øMê√ ¬ı˘ fl¡±Àfl¡ ¬ıÀ˘ ∑ ¤øÈ¬ øfl¡À¸¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ∑ 2 + 1 
  What do you mean by cohesive force ? On which factors does it depend ? 
2. (a) Ó¬±¬Û·øÓ¬ Ó¬ÀN¬ı˛ ˙”Ú…Ó¬˜ ¸”SøÈ¬ ø¬ı¬ı‘Ó¬ fl¡èÚº ¬Û¬ı˛±¬ı«Ó¬ õ∂øSê˚˛±˚ ̨fl‘¡Ó¬fl¡±À˚«¬ı˛ ˜±Ú ’¬Û¬ı˛±¬ıÓ«¬ õ∂øSê˚˛± ’À¬Ûé¬± 

Œ¬ı˙œ õ∂˜±Ì fl¡èÚº 2 + 3 
  State the Zeroh Law of Thermodynamics. Prove that work done in a 

reversible forces is greater than in an irreversible process. 
 (b) õ∂±˚˛˙˝◊√√ Œ˘‡± ˝√√̊ ˛ 

    

! 

dE = CvdT º  ¤˝◊√√ ¸˜œfl¡¬ı˛ÌøÈ¬ ¸¬ı«√±˝◊√√ ¸Ó¬… ¬—  ı…±‡…± fl¡èÚº 2 

  One often writes 
    

! 

dE = CvdT . Explain whether the statement is always true. 

 (c) 2 atm ¬ıø˝√√¶ö ‰¬±À¬Û 200 g Ê√˘Àfl¡ 25°C ŒÔÀfl¡ 50°C  Î¬◊¯ûÓ¬±˚ ̨ Î¬◊M√√5 fl¡¬ı˛± ˝√√̆ º w,   

! 

"H  ¤¬ı—        
Q øÚÌ«˚˛ fl¡èÚº 

  [ Œ√›˚˛± ’±ÀÂ√ – Ê√À˘¬ı˛ Ó¬±¬Ûœ˚˛ õ∂¸±¬ı˛Ì±Ç  2 × 10  

! 

"4
°C  

! 

"1
 ¤¬ı— 25°C  Î¬◊¯ûÓ¬±˚˛ Ê√À˘¬ı˛ ‚ÚQ  

0·9970  gmcs  

! 

"1
, 
    

! 

C p =75 "30J mole  

! 

"1
k  

! 

"1
]  3 

  The coefficient of thermal expansion of water is 2 × 10  

! 

"4
 per °C. 200 g of 

water at 25°C is heated to 50°C, under 2 atm external pressure. Calculate w 
  

! 

"H  and Q. 

       [ Given : 
    

! 

C p =75 "30  J mole  

! 

"1
k  

! 

"1
 the density of water at 25°C s 0·9970 g/u ] 

3. (a) õ∂øÓ¬¸±˜… Î¬◊¬Û±√±Ú fl¡±Àfl¡ ¬ıÀ˘ ∑ Î¬◊√±˝√√¬ı˛Ì ø√Úº ¤fl¡øÈ¬ ‚ÚÀfl¡ fl¡øÈ¬ õ∂øÓ¬¸±˜… Î¬◊¬Û±√±Ú ’±ÀÂ√ øÚÌ«˚˛ fl¡èÚº 
   2 + 2 + 4 
  What do you mean by symmetry elements ? Give example. How many 

symmetry elements are there in a  cube ? 

 (b) ¸˜À˚±Ê√œ Œfl¡˘±¸ fl¡±Àfl¡ ¬ıÀ˘ º Î¬◊√±˝√√¬ı˛Ì ø√Úº  2 
  What is covalent crystal ? Give example.  
4. (a) ¬ı±ô¶¬ı ·…±À¸¬ı˛ Ù≈¬·±ø¸øÈ¬ [fugacity] ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ ¤¬ı˛ ¸Àe ‰¬±À¬Û¬ı˛ ¸•Ûfl«¡ øfl¡ ∑ 2 + 1 
  What do you mean by fugacity of  real gas ?  What is its relation with  

pressure ? 
 (b) ˙”Ú… ‰¬±À¬Û¬ı˛ ø¬ıèÀX ¶§±ÒœÚ õ∂¸±¬ı˛Ì fl¡±Àfl¡ ¬ıÀ˘ ∑ ¤¬ı˛ ¡Z±¬ı˛± øfl¡¬ ¬Ûø¬ı˛˜±Ì fl¡±˚« ¸±øÒÓ¬ ˝√√̊ ˛ ∑ 2 + 1 
  What is free expansion against zero pressure ? How much work is done      

by   it ? 
 (c) ø¬ıøSê˚˛±Ê√øÚÓ¬ Ó¬±¬Û Î¬◊¯ûÓ¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º øÍ¬fl¡ Ú± ˆ≈¬˘ ∑ 2 
  Heat of reaction depends on temperature — right or wrong ? 
 (d) ^±¬ı…Ó¬± Ê√øÚÓ¬ Ó¬±¬Û fl¡±Àfl¡ ¬ıÀ˘ ∑ 2 
  What is heat of solution ? 
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õ∂Ô˜ Î¬◊M√√¬ı˛  / First Answer : 
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ø¡ZÓ¬œ˚˛ Î¬◊M√√¬ı˛  / Second Answer : 
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ø¬ıˆ¬±· - ‡¡ 
Group-B 

 Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 6 × 3 = 18 

 Answer any three questions : 

5. (a) ’ø'ÀÊ√Ú ’Ì≈¬ı˛ ’±Ìø¬ıfl¡ ¬ı…±¸ ·ÌÚ± fl¡èÚº Œ√›˚˛± ’±ÀÂ√   0˚C   ¤¬ı˛    

! 

" =1#92 $ 10
%4

  ¤¬ı—           
b = 31·2 cm  

! 

3º 3 

  Calculate the molecular diameter of oxygen. Given :   

! 

" =1#92 $ 10
%4

 at 0˚C,    

b = 31·2 cm  

! 

3
. 

 (b)   

! 

P ( V "b) = RT  ¸˜œfl¡¬ı˛ÌøÈ¬ ·…±¸Àfl¡ Ó¬¬ı˛˘œfl‘¡Ó¬ fl¡¬ı˛± ˚±˚˛ øfl¡ ∑  Î¬◊M√√À¬ı˛¬ı˛ ¸¬ÛÀé¬ ˚≈øMê√ ø√Úº 3 

  Is it possible to liquefy a gas obeying the relation   

! 

P ( V "b) = RT  ? Give 
reasons for your answer. 

6. (a) ˝◊√√øÔø˘ÀÚ¬ı˛ ˆ¬…±Ú Î¬±¬ı˛ ›˚˛±˘¸ ÒËn∏¬ıfl¡ a › b øÚÌ«˚̨ fl¡èÚº Œ√›˚˛± ’±ÀÂ√ 
      

! 

TC = 282 " 8
°
K

# 

$ 
% 

& 

' 
(  ¤¬ı— 

    

! 

P
C

= 50  atm( )  º 3 

  Calculate Van der waals constant for ethylene. 
      

! 

TC = 282 " 8
°
K

# 

$ 
% 

& 

' 
(  and 

    

! 

P
C

= 50  atm( ) .  

 (b) 0·4 cm ¬ı…±¸±Ò«˚≈Mê√ ¤fl¡øÈ¬ Ê√̆ fl¡Ì± 125 øÈ¬ é≈¬^ Ê√˘fl¡Ì±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√À˘ ¬Û‘Àá¬¬ı˛ ø¶öøÓ¬˙øMê√ fl¡Ó¬È¬± ¬ı‘øX 
¬¬Û±À¬ı ∑ [ Ê√À˘¬ı˛   

! 

"  = 72  dynes/cm ]º 3 

  A drop of water 0·4 cm in radius is split up into 125 tiny droplets. Find the 
increase in surface energy. [ 

  

! 

"water  = 72 dynes/cm ] 

7. (a) Œ¬ıø?Ú 
  

! 

(C
6

H
6

) › ¸±˝◊√√Àflv¡±À˝√√À'ÀÚ¬ı˛ 
  

! 

(C
6

H
12

) √̋ √√ÚÊ√øÚÓ¬ ¤Lö…±˘ø¬Û ˚Ô±SêÀ˜                           

– 3268  kJmol  

! 

"1
 › – 3920 kJmol  

! 

"1º  Œ¬ıø?ÀÚ¬ı˛ ˝√±˝◊√√ÀE±ÀÊ√ÀÚ˙ÀÚ¬ı˛ ¤Lö…±˘ø¬Û ·ÌÚ± fl¡èÚº 

  [Œ√›˚˛± ’±ÀÂ√ 
  

! 

" f H ˚
  

! 

(H
2

O )= –285·83 kJmol  

! 

"1
] 4 

  Enthalpy of combustion   

! 

("H )  for benzene 
  

! 

(C
6

H
6

) and cyclohexane 

  

! 

(C
6

H
12

) are – 3268 kJmol  

! 

"1
 and – 3920 kJmol  

! 

"1
 respectively. Find the 

enthalpy of hydrogenation of benzene.  

  [Given 
  

! 

" f H ˚ water = –285·83 kJmol  

! 

"1
]   

 (b) Ê√±˘fl¡ Ó¬À˘¬ı˛ ø˜˘±¬ı˛ ¸”‰¬fl¡ (III) ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú ∑ 2 

  What do you mean by Miller indices (III) of a crystal lattice ? 

8. (a)   

! 

"H  ¤fl¡øÈ¬ ’¬ı¶ö±·Ó¬ Ò˜«-˚≈øMê√̧ ˝√√ ë˝“√√…±í ’Ô¬ı± ëÚ±í ø˘‡≈Úº  3 

  '  

! 

"H  is a state property'. Justify or criticize. 
 (b) ¸˜Ó¬±¬Ûœ˚˛ ’À¬Ûé¬± èXÓ¬±¬Ûœ˚˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ^nÓ¬·øÓ¬ÀÓ¬ ‚ÀÈ¬ — ¬ı…±‡…± fl¡èÚº 3 

  Adiabatic processes are faster than isothermal process. Explain. 
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9. (a) flv¡ø¸˚˛±À¸¬ı˛ ’¸˜œfl¡¬ı˛ÌøÈ¬ ¶ö±¬ÛÚ± fl¡èÚº 
 Deduce Clausins Inequality. 

 (b) õ∂˜±Ì fl¡èÚ – 
  Prove that : 

   (i) 
    

! 

"s

"P

# 

$ 
% 

& 

' 
( 
V

 =  
)CV

*T
 

   (ii) 

    

! 

"C P

"P

# 

$ 
% % 

& 

' 
( ( 
T

 = T  
"

2
V

"T
2

# 

$ 

% 
% 

& 

' 

( 
( 
P

 2 + 2 + 2 

õ∂Ô˜ Î¬◊M√√¬ı˛ / First Answer : 
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ø¡ZÓ¬œ˚˛ Î¬◊M√√¬ı˛ / Second Answer : 
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Ó‘¬Ó¬œ˚˛ Î¬◊M√√¬ı ̨/ Third Answer : 
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ø¬ıˆ¬±· - ·¡ 
Group - B 

 Œ˚-Œfl¡±ÀÚ± ‰¬±¬ı˛øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3 × 4 = 12 

 Answer any four questions : 
10. ·Ó¬œ˚˛ ¸˜œfl¡¬ı˛Ì ŒÔÀfl¡ ¬ıÀ˚˛À˘¬ı˛ ¸”SøÈ¬ õ∂øÓ¬¬Ûiß fl¡èÚº 3 

 Deduce Boyle's Law from Kinetic theory of gases. 
11. ¤fl¡øÈ¬ ‚Úfl¡±fl¡±¬ı˛ Œfl¡˘±À¸¬ı˛ Ê√±˘fl¡ ÒËn∏¬ıfl¡ [a] ¤¬ı— ‚ÚÀQ¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ ¶ö±¬ÛÚ± fl¡èÚº 3 

 Deduce the relationship between the cell constant density  ( a ) of a cubic crystal. 
12. Œfl¡±Ú ·…±À¸¬ı˛ Ê≈√̆ -È¬˜¸Ú ˙œÓ¬˘œˆ¬¬ıÚ ¤¬ı— Ó¬±¬ÛèX õ∂øSê˚˛±˚˛ ˙œÓ¬˘œˆ¬¬ıÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… øfl¡ ∑ 3 

 What is the difference between Joule-Thomson cooling and normal adiabatic 
cooling ? 

13. øfl¡¸˜, øÎ¬¬ı±˝◊√√ ¤¬ı— ˘`¬Ú ¬ıÀ˘¬ı˛ ˜”À˘ øÚø˝√√Ó¬ ’±ôL¬ı˛±Ìø¬ıfl¡ ’ôL–øSê˚˛±¬ı˛ õ∂fl‘¡øÓ¬ ¸•§Àg ¬ı ≈̆Úº 3 

 Mention the nature of intermolecular interactions responsible for Keesom, Debye 
and London forces. 

14. 3·61 Å ¸—‚¯∏« ¬ı…±¸ ˚≈Mê√ ø˝√√ø˘˚˛±˜ ·…±À¸¬ı˛ [’±√̇ « ·…±¸] ’Ì≈&ø˘¬ı˛ 25˚C Ó¬±¬Û˜±S± › 1·0 atm ‰¬±À¬Û õ∂øÓ¬ 
Œ¸Àfl¡ÀG › õ∂øÓ¬ ‚Ú Œ¸øKI◊ø˜È¬±À¬ı˛ ¸—‚¯∏« ¸—‡…± øÚÌ«˚̨ fl¡èÚº 3 

 Calculate the member of binary collisions occurring per cc per second in a sample 
of He gas (behaves ideally) kept at 25˚C and 1·0 atm pressure, the collision 
diameter being 3·61 Å. 

15. ¤fl¡øÈ¬ ’±√̇ « ·…±À¸¬ı˛ èXÓ¬±¬Ûœ˚˛ ¬Û¬ı˛±¬ıÓ«¬ õ∂¸±¬ı˛ÀÌ fl¡±ÀÊ√¬ı˛ ¸˜œfl¡¬ı˛ÌøÈ¬ ¶ö±¬ÛÚ± fl¡èÚº 3 

 Derive the expression for reversible adiabatic expansion work of an ideal gas. 
16. ≈√øÈ¬ øÚø«√©Ü Ó¬±¬Ûœ˚˛ ’±Ò±À¬ı˛¬ı˛ ˜ÀÒ… fl¡±˚«¬ı˛Ó¬ ¬Û¬ı˛±¬ıÓ«¬ ˝◊√√ø?ÚøÈ¬ ’¬Û¬ı˛±¬ıÓ«¬ ˝◊√√ø?Ú ’À¬Ûé¬± Œ¬ı˙œ fl¡±˚«√é¬Ó¬± ¸•Ûiß      

— õ∂˜±Ì fl¡èÚº 3 

 Prove that working between two given heat reservoirs, a reversible engine is 
always more efficient than an irreversible engine.  

õ∂Ô˜ Î¬◊M√√¬ı˛  / First Answer : 
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ø¡ZÓ¬œ˚˛ Î¬◊M√√¬ı˛  / Second Answer : 
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Ó‘¬Ó¬œ˚˛ Î¬◊M√√¬ı ̨ / Third Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

‰¬Ó≈¬Ô« Î¬◊M√√¬ı˛  / Fourth Answer : 
 

 
 
 
 
 
 
 
 
 
 

 
 


