l/ 38—22 Roll No. .....cceevennenen.
Annual Examination, 2022
B.Sc. Part II
CHEMISTRY
Paper III
(Physical Chemistry)
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e : @ue ‘o1’ 9T YRR w1 ddr A g1 SH

Note

IT-GI&Thl & IR U3 W feren sd | e ‘9’
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Ealk
: Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section

‘C’ is Long answer type.
[us ‘31’ (Section ‘A’)
aglashodia g9
(Multiple Choice Questions)
&I 3T T 97 hifell— 1x9=8 (iii)
Choose the correct answer :

(i) H, 991 He & faTT (%j T T BT—

H

(1) (%jH >0 (@) (%L <0

@ (E)-0 @(F)]

[ 2]

The value of (gj for H, and He will be :
dP Jyy

(a) (ﬁj >0 (b (ﬁj <0
dPH dPH

@[5 <0 @(F] -
dp Jy dp Jy

iﬂﬁﬁﬁﬁ?ﬁf@{(%) T HH BAM—

T

() (%)>O (&) (%)<O
@ (%0 @ [%L -1

dE
The value of (—j for ideal gas will be :
T

dv
(a) (%) >0 (b) (%) <0
dE ) dE)
0B a(®] -

3eel Tl & n A & foaw T4 w fHam )
Tl -

(31) AS_. =-RZIx; Inx,

() AS, .. =-RXn Inx,

(F|) AS . =-RX¥Inx,

() AS . =-RXx Inn,.
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(iv)

[ 3]
Entropy on mixing for n mole of an ideal
gas is :
(@ AS, .. =-RZx, In X;
(b) AS .. =-RZn, In x,
(0 ASmiX =-RXIn X,
(d) ASmix =-R in In n,.

3TEel 19 & 1 Hiel ol IHATd! TR it T o
Fel H qRed & fau sHsen aem—

Vv vV
() AG=RTIn—-L (d) AG=nR. In—L
V2 2

V. V.
() AG=RTIn—2 (%) AG=nRT.In—2

A \4
The expression for change in free energy
for isothermal expansion of 1 mole of an

ideal gas will be :

V. V.
(@ AG=RTIn— (b) AG=nR. In—L
V2 V2

V.
(c) AG:RTlnﬁ (d) AG =nRT. 1n72.
1 1
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v)

(vi)

[ 4]

A1-Trafery st fram 1 § 9 fohgeh forg o] &
e e 2

(31) H,(9)+1,(g) = 2HI(g)

() 280,(g) +0,(g) = 2S0,(9g)
(¥) N,(g)+3H,(g) = 2NH,(g)
(%) Fe(s) + S(s) = FeS(s)

Which of the following in not valid for Le-

Chatelier Principle ?

(a) Hy(g)+1,(g) = 2HI(g)

(b) 250,(g) +O,(g) = 250,(9)
(c) N,(g)+3H,(g) = 2NH,(g)

(d) Fe(s)+ S(s) = FeS(s)-

0.001 (N) NaOH T pH HH &—
(31) 3 (F) 11
(9) 2 (¥) 12

The pH value of 0.001 (N) NaOH will be :
(a) 3 (b) 11

(c) 2 (d) 12.
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[ 5] [ 6]
(vii) HeRHUT AT9 9T 714 h ek Bld o— @ue ‘"’ (Section ‘B’)

()1 (d)2 (9) 3 ()0 T ST 79T 2x5=10

(Short Answer Type Questions)
The component of sulphur on transition

temperature is : He— [l ute gv AT § | ueE e § ST 9T
@1 ()2 (3 () 0. 1 99l ol IR Afenan 75-100 =) # fafem |
(viii) FEfd T3 & foau yraen fam TRt g— Note : All the five questions are compulsory. There

is an internal choice in each question. Write

()F=C-P+2 (NF=C-P+1 answer of the questions maximum with 75-

() F=C-P-1 (}R)F=C-P-2. 100 words.
The equation of phase rule for condensed 1. SSANTAe! &1 Jgm f99 31 § 2 39t 9imsi &
system is : T Hifa |
@F=C-P+2 MF=C-P+1 What is first law of thermodynamics ? Explain
F=C-P-1 (dF=C-P-2. its limitations.

(ix) AM9fHAT Hy + Br, — 2HBr i J91eH S&TdT &l Sgar / Or
A SE ! ST Y 379 R §HHA © 2 39 ol SgIAnT
(31) 0.01 (9) 0.5 REEIERY
(9) 0.1 () 1.5 What do you understand by heat of combustion ?

Explain its two applications.
The quantum efficiency of reaction Hy + Bry,

—» 2HBr is : 2. SEATfden! & fgdia a8 ot sTTevaehdl 9Hest |
(@) 0.01 (b) 0.5 Explain the necessity of second law of Thermo-
(c) 0.1 (d) 1.5. dynamics.
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[ 7]
HIAT / Or

Teh A 1A & 100°C hi 99 H B9 a1 Iiady &

foTq woetdt 9fed= ! U1 SIfST | 9fs AHv = 40.8
kJ mol! ¥1

Calculate change in entropy when 1 mole liquid
water is converted into steam at 100°C. If AHv =
40.8 kJ molL.

. A feeieh K, 9901 K, o HeA geaiY Tifud shifsr |

Derive a relationship between equilibrium

constant K, and K,.

HIAT / Or

HRU T HIfTU foh W Tehe &1 Seig faaaq
AT Seifeh I eIT HEE bl SIltd faea i
qAar T H ?

Why the aqueous solution of copper sulphate is

acidic while aqueous solution of sodium

carbonate is alkaline, explain it clearly.
. T forqeor fraw o1 wwEEd |

Explain Nernst distribution law.

I/38—22 P.T.O.

[ 8 1]
HIAT / Or
AT qAT AHATHH Teieh § 3Ll died 3T
TS hifST |

Distinguish between congruent and incongruent
melting point giving suitable examples.

. Thth 3TEA1 QN T3 stereen § & fase sifsa |

Distinguish between Singlet and Triplet state
mainly.

AT / Or
erfien e fgdiae T R § 2 Ha H v hife |

What is Primary and Secondary process ?
Explain in brief.
@us ‘9’ (Section ‘C’)
g I uvT 3x5=15
(Long Answer Type Questions)

e Tt e vd A § | I W ° i =aH

1 gl o1 IR AR TH 200-250 =] H fafem |

Note : All the five questions are compulsory. There

is an internal choice in each question. Write
answer of the questions maximum with 200-
250 words.

1. SOA1 ofiar 9 379 R 9H9ed § 2 fog wifew fe—

C,-C,=R
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[ 91
What do you understand by heat capacity ? Pove
that : C,-C,=R
HYdl / Or
- &TAYA T[0Tk & T Teh =4sTeh Sgcq+ shifad |
Derive an expression for Joule-Thomson

coefficient.

. T S0l (G) 991 TATEU! (H) 1 ofd gU feeR @ W

fiTeg-geHgiced FHIRTUl T1fUd HifSTT |

Deduce Gibbs-Helmholtz equation in terms of

free energy and enthalpy at constant pressure.
HYdT / Or

ShHI THT i HerFdl 9 fog wifsie o <1 wam

13l & Hed SShATIE €9 9 T S arel of gomi

1 &A1 TAM ot 51

“Two reversible engines working within two same

temperature limits have the same efficiency”

prove that, with the help of Carnot theorem.

3. TiTed ga el U@ 9r feaies § 9 i SsaTfaehi™

Feaf Tfud sifsa |

Establish the thermodynamic derivation of
relation between Gibb’s free energy and

equilibrium constant.
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[ 10 ]
HIAT / Or
s =ifs fe—
NER!
H=pKa + log ————
p p g (7]
Prove that :
[Salt]
H=pK 1
P = PRa +108 1adia)

. STc1 1 k1 AMIehd 3R o STt 39eh! TR |

Draw a labelled phase diagram of water system
and explain it.

HYdT / Or
FeCl; — HyO T h1 HTaEe 3TRE JA1ehE U i |
Describe FeCl; — Hy,O system with the help of

phase diagram.

. e qeT SR & T ol =Aren sifea | sier fam

! GH g SuAfiTar w1 fafeu |

Describe Lambert and Beer's law. Write down

the limitations of Beer’s law and its application.
HAIAT / Or

Steciawt forst b1 TRl A T adn e stazensi

&1 faeioarsii 1 9o ifsa |

Describe the importance of singlet and triplet

state with the help of Jablonski diagram.

VDOVVVCOOVOY

I1/38—22 10/570



