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N [NEP-2020] o | |
Full‘Marks 125 S Time : 2,Houfs

_The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

GROUP-A
(Physical-1)

[Marks : 127]

1. Answer any three questlons ' 3 x3=1
- RS el Tew e

@)  Define ‘Mean Free Path’.‘

‘NG [SHLT TS W8 | |
b) = What do you mean by ‘Critical Temperature’?
s Bawor zee B Qe
¢) . What is the unit of ‘céefficient of viscosity’ in
ST unit? _

¢ SIWW@W @wﬁs?
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~ -d)  Giveanexample of ‘pseudo first order reaction’-.
a3 = iR Ridears Sz e |
e) . Why are the rain drops spherical?
e Ry coenie e

2.  Answer any two questions; - : 3%2=6

@A 5S e T e ¢

+a)"  State and explain the principle of ;Equipartition' _

of Energy’. , 1+2
e TRerem A’ Ry 30t ¢ Tt I

b)  Write down the effect of temperature on surface
tension. : 3

I Borx it eroi R T |

¢) i) - The half-life of a ﬁrst order reaction is
50 minutes. How long will it take for 75%

- of the reaction to compléte? z.

- e T Rite Wiy co R
fRiEEna 4% sl zpe v sy w12

i)  What will be the nature of a crystai, if

a¢b¢c ‘ﬂa% a:ﬂ-_—‘y:goo m
@G o ifare
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3.  Answer any one question: . | 5%x1=5

@RI =S erig Tew me 8

Established a second order rate constant

‘equation for equal concentration of the

reactant. . : 2

@ R [RiFam 298K 8 338K

a) i)
ii)

b) i)
.403/Chem(N) .

P FIEF ANTANG ST = |

Calculate the activation energy of a -

_ chemical reaction whose rate constants at

températ_ﬁres of 298K and 338K are

3x10-5 min~! 4.87x1073 min7V’

respectively. [R = 1.987 cal.deg'mol™].
- * 3 .

Telm @9 &<T IIFW 3x1075 [
@32 4.87x1073 %1 RiFnds
Aferreae W S @ [R = 1.987
cal.deg~'mol™] - ‘
Prove that . RT. _8 |

Ve | A,
gas. Where, P, V. and T, are the critical

for a vander Waals’

‘pressure, critical volume and critical

temperature respectively. -3
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IO S AT CFCI 2 T

RT,
___| 3
PV 3 @RI, Pe, Vo 8 T I

'mﬁawﬁsm W@‘%W\‘aﬁ@fo‘ |

Sloial e |

ii) Atwhat temperature will the rms speed of

an H; molecule at NTP be the same as the -

~ #ms speed of an O, molecule at NTP? 2

' NTP@WW@PJ&Q?‘%H 94T rms

| %WO W‘HNTP(.‘rms"ThW
I

GROUP - B
(Inorganic-2)
[Marks : 12]

1. Ansv&_rér any three questions: . lx3=13 - .

@A TS eraw Te me 3
a) Calculate the-bond order of O; ion.

'0* Wlﬂmeﬂqmm|

b) Why the dlpole moment value of BF, molecule '

is Zero?

BF, W9R f%m?w 7y (3%;{?-
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¢)  What will be the structure of SFG?
SF SIRICA o167 ot

d) What is hybridization of central Co2* ion in
[Co(H,0)]** complex? .
' [Co(H,0)** &fe (Tes!. T Co?t SR
WTAR et 2
¢) - Find the magnetic moment of ‘copper ion in
octahedral K;[CuF ]
BIRGET K,[CuF] &oaT (el ot e
GET I e 3t | B

2. Answer any two questions: . 3x 2=6

G-I S 2oe Baw e 2 -
a) - i) Why [N1Cl ¥ is paramagnetlc but

[Ni(CO),] is diamagnetic? 2
[NiCL,]>~ TR, e m1(00)4]
SENPISELE @FN?
ii) Determineé the number of unpaired .
~ electrons in [CoF¢]*~ complex ion. 1
. [CoFg]* wfoa WR@I owea LA
TERGeR A w0l

"b) i) Whatdo you mean by Inner orbital
complex and Outer orbital complexes?
- Give one example of each. 2

Inner orbital complex 8 Outer ‘orbital
o complexmf% QIRI? a%ﬁaaaﬂ%m
. W‘T wel . ’
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- s ne sy et el

| b) Draw the qualitative MO diagram for O,

ii) Calculate the CFSE value of a tetrahedral molecul es and find the bond order of O; ion.

complex with d3 configuration. - , . o 342 ‘
(BRIRE TR d* Bosem or A o | - ,» 4
@3 YW CFSE st mn | . . 0 , S qualitative MO ﬁa o A ¢ @az o2 .
"¢) Calculate ‘the-bond order of N, N" and Ni. SR . W T @ e
Arrange them in mcreasmg order of bond ‘ -
length. S 3
N,,N; @3 N+-«ﬂa Tw T oA ST
FIRFTCE ItTa TR 30e S e | .
- 3. Answer any one question: ‘ 5x1=5 | : B B o .

Q- ‘sﬁiﬁ? el Baw e 8

a) i) Determine the CFSE value of strong and
‘weak field octahedral complex thh d’ and
d’ configuration. - 3. F
e d’ ﬁﬁm (%0a strong @ weak '),‘3 :‘

w%mﬁﬁm— CFSE-47 i fefy J

@

ii)  Arrange the hgands in ascendmg order of

crystal field splitting power to

Spectrochemical series: 2
H,0, CI", F~, CN™ |
Sp.ec'tr(.)chemical ' serleé A
Froeafs crystal field splitting power-
IF THET SRR A ¢

H,0, CI", F~, CN~ |
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