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Bachelor of Science (B.Sc.)
Term-End Examination
June, 2024

CHE-04 : PHYSICAL CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : 1. Attempt all parts. Answer Five questions
from each part.

2. Use of Log tables and graph paper is
allowed.

3. Use of Non-programmable calculators is
allowed.

4. R=8314JK! mol!

Part-A

Note : Answer any five of the following

questions : 1x5=5
1. Define Hess’s law of constant heat summation.

2. How many molecules of Oz are present in 0.032

kg of the gas ?

P.T.O.
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3. What are extensive properties of a
homogeneous system ?
4. Draw the unit cell in a face-centered cubic cell.
5. Define Buffer solutions.
6. What is meant by a “Zero order reaction’ ?
7. What is ‘quantum efficiency’ of a photochemical
reaction ?
Part-B
Note : Answer any five of the following
questions : 5x2=10
8. What is the difference between isotropic and an
anisotropic substance ?
9. Calculate root mean square velocity of methane
molecules at 515 K.
10. What are colligative properties ? Name any fwo
of the colligative properties.
11. At 298 K, 0.1 M solution of acetic acid is 1.34%

ionised. Calculate the 1onisation constant of

acetic acid.



12.

13.

14.
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Write the expression for the entropy of mixing
of ideal gases. Hence, does it depend on

temperature ?

What are extrinsic and intrinsic semi-

conductors ?

Define  Joule-Thomson coefficient. = What
happens to temperature in Joule-Thomson

experiment if (1) lyr > 0 and (i1) Py <0 ?

Part-C

Notes : Answer any five of the following

15.

16.

17.

questions : 3xX5=15

The density of KBr is 2.826 x 103 kg m=3. Its
cell edge length is 6.54 X 10-10 m. It has cubic
structure. Find out whether it is BCC or FCC.
(Molar mass of KBr = 0.119 kg mol-1)

Differentiate  between  physisorption and

chemisorption.

Calculate equilibrium constant at 298 K for the

following reaction :

Zn2* + ANHs —— [Zn(NHs)4]2+

P.T.O.



18.

19.

20.

21.
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Use the standard potentials given below :

Zn?* + 2e- —> 7Zn °=-0.76V
[Zn (NHs)4]2* + 2e- - Zn + 4NH3 E°=-1.03V

What is the relationship between Kp and K¢ of
an ideal gas ?

For the reaction

CHu(g) + 2Ha2S(g) ——=CS2(g) + 4Ha(g)

Kp = 2.05 x 109 at 25°C. What will be the K. for
the same in terms of K ?

Draw the vapour-pressure curves for the ideal
and non-ideal solution showing positive
deviation from Raoult’s law.

Show that the work done in an isothermal
reversible expansion process is given by :

W =nRT In (ﬁj
V.

2
A Carnot engine works between 500K and
300K. Calculate the minimum amount of heat
that must be absorbed by the engine from the
source at 500K to obtain 1.50 kd of work.
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Part-D

Note : Answer any five of the following

22.
23.
24.

25.

26.

27.

28.

questions : 4x5=20
Derive distribution law thermodynamically.
Draw and describe phase diagram of water.

Describe the following methods of preparation
of colloids :

(1) Bredig’s arc method
(1) Peptisation.
Calculate the standard enthalpy of formation of

HCI (g). Given Ban = 436 kd mol-1, Be- a1 = 242
kdJ mol-! and Bu_c1 = 431 kdJ mol-1.

What is the application of bond enthalpy data
in thermochemistry ?

Calculate the value of hydrolysis constant and
degree of hydrolysis for a salt of a strong acid
and weak base and show that its pH is given
by :

1

pH=% pKw—E pr—% log Co

With the help of a diagram, explain the process
of phosphorescence.

Calculate the vapour pressure of water at 298k.
Given : molar enthalpy of vapourisation of
water at its normal boiling point is 4.10 X 104 J
mol-1.

CHE-04

P.T.O.



[6] CHE-04
o Traek (it Ta-4t.)
LE IR ME )
[, 2024
W.u=E.-04 : wiifaer @A

THy ; 2 HU AfeRay 3T : 50

Fe: Y 9 F W ST IAF YT ‘F ‘E
‘7' 3R ‘g’ 7 Q gier-uie 3941 % SW ST

oI GRIE 9 % 99 IR FIT-GmE
HeARe B AN &

R =8. 314 JK* mol™

T 'R’

e ; Frefafea 4 9 fw=l ufg v & s S

1x5=5

1. 39 ! R oA Soheq oM

2. @& 0.032 fFm & O, & foha o7v] Iufeerd 2 2



[7] CHE-04

3. o mmntt o= § AEnfera ored = e ¥ 2

4. HeTh Higd ST 9 ® Thesh T ol ARREA
HifeTT |

5. % faeraHi st qftamen Sifsu |

6. U Hife AfufFa FTFn ST AT ?

7. f&d g qaafes stfufs=n ) ‘e <’

FI A ?
g’
e : fefafea § 9 fa<i 9t & s Sife

2x5=10
8. Ty IR faumefyre e § s TR a1 § ?

9. 515 K W #IA Usdi & aw-"eg-qa =

P.T.O.



[8] CHE-04

11. 298 K WX wHifesh 31 &1 0.1M faeraa 1.34%
A B B UHEifews o & A feriw

qReh{eTd ShiTold |

12. 3mest T @ fafya &1 T e 2N
fafey | o1d: 1 g a9 W AR w8 2

13. 3qget 3R T SALETeAS B § 2
14, S[A-TEA Ok 1 TR it | afg

(i) pr>0FeiR
(i) por <02, @
A S[e-2TET FAN H a9 F AT g 2
Q:lTlT"lT’
e : frafafed oo § 8 5 99 & SW
HIE L 3x5=15
15. KBr =1 =M 2.826 x 10° kg m2 ¥ 39 I

HR & TR 6.54 x 100 m T THRT T

T © | 19 hifST foh 98 BCC YehR &1 & 319@l



[9] CHE-04
FCC &R &1 (KBr a1 HieR geaqH = 0.119 kg
mol %) |

16. Sifaer Afreioor 3TR THIRIOO § X Shifey |

17. fFr=afafea fufean & fow 298 K o ur= feeris

o o (AW e

Yehlcdd ohllsiU ¢

Zn%* + 4NHs —— [Zn(NH3)4]2*
e feu T g fawaEl 1 STET HIfT

7Zn2* + 2e- — 7Zn E°=-0.76V
[Zn (NHs3)4]2* + 2¢- — Zn + 4NH3 E°=-1.03V

18. forslt afreel W & K, 3R K, & o= 1 9ay
¥ 2 25°C W stfufwan

CHa(g) + 2H25(g) ——=CSz(g) + 4Hz(g)

& faw K, = 2.05 x 109 %1 38 o K, & &
T K, e grm 2

P.T.O.



[10] CHE-04

19. TSee T\ Q@ v fome <9ia 9l aAeet iR

~ ~

Ayl faeeml & fau a9 g@ % ARMEd

HifeTT |

20. T30 for THAMdT SchAE Tk H fowmar = e

frefafea g/t fean s €

W =nRT In (ﬁ]
V.

2

21. T wHEsH, 500 K 3R 300 K & sit= h1d s

T | AT T AaH A IRefed ifere 9 go

1 500 K X 9id 9 AaRNod sl dMeyq, i
1.50 kJ <=1 91 ©1 |

thad
e ;. fefafed g § 9 6=l uter & S
IS 4x5=20

22. Toazor fam skl SaMfdes €9 § = HiftaT |



23.
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pH=% pKW—% pr—% log Co
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