302/Chem(N) - UG/3rd Sem/CHEM-MIT-1B/25

"U.G. 3rd Semester Examination - 2025

CHEMISTRY
- [MINOR]
Course Code : CHEM-MIT-1B
~ (Physical & Inorganic)
| [NEP-2020]
Full Marks : 25 ‘ Time : 2 Hours
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) -
[Marks : 125]
1. Answer ahy three questions: | 1x3=1
@A oo 2ot Teg we ¢
a) What is the origin 6f pressure of ideal gas?
s ‘mm o Besife e '

b)  Write down the unit of rate constant of second
order kinetics? N

Redia-a R T 40 @7 e
¢) What is the S.I. unit of surface energy?
| o9& (Surface Energy) S.I. @3 e
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d) |

Write down the differential rate equation of 1st
order kinetics?

- R fwiatae ga w9 fe

IfP is expressed in atm. and V in litre, then what
- will be the unit of "a"? :
A P SBEfREEE (atm) @32 V RisE (L) 933
2PN P W, O "a"-9F 9% Fi
. Answer any two questions: . 3x%2=6

m,ﬁm%mms

a)

b)

: ﬁm%(BCC)an 13+l§
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What is the origin of viscosity of gas? How does

- the viscosity of gases and hquxds vary with

temperature? 1+2

- TOR el Tew e W\GWW
mmmﬂ%tmﬂﬁa\%%mo

What is surface tension of a liquid? How does
surface tension of water change with addition
of strong electrolyte and weak electrolyte?

142
Wma?“@ﬂﬁﬁﬁwgﬁmmﬂ

centered cublc cells?

(FCC) TEMB oy oS

. ¥
YA Wwe ? " o el

(2)

3. Answer any one question: .’ | 5x1=5
@RI @l o TeT WS ¢

: a)  What is compressibility factor? Plot PV vs P
curve of a real gas and explain the deviation from .
its ideal behaviour with the help of Vander Waal's -
equation? ' | 1+2+2

Herel @9 (Compressibility Factor) ®2 PV
N P97 @fbE % I 4R O TR SR
AAFTC AR S PP (AF AT ST
Rpfex efe p s

.b)  What is the -unit rate constant of n-th order
reaction? A first order reaction takes 25 minutes
- for 50% of the reactant to undergo the reaction.

Calculate the time needed for 75% of the
. reactant to convert product? C1+4

n-&Y RIFTR 29 555 ka7 935 o a3 e

T REF 0% i1 ro 3¢ RiNG oy acaie
R, A T @, REFH 2% 51 7o 7o
e '
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GROUP - B
(Inorganic)
[Marks : 125]
1. Answer any three questions: o 3 %3=1 3
| @ R e Ber e s
a) Why BF, is a non-polar molecule?
BF, w4} wedw G2

b) Usmg M.O. theory, state the bond order of H,
andHY,

| M.O.WWHzamH;me

Refr w1

c)’ Wnte down the. hybndlzatlon of central jodine ‘

atom in I3 ion.

1 W@’ﬁﬂmmﬁwﬁﬁ-

d) ngte down thé
[CoCIONH,)(NO,]CL,

IUPAC ‘mfere
NI F7)

IUPAC name of

[CoCI(NH,),(NO,)]C1,47
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2.  Answer any two questions: . 3x2=6

@i S eie Tew we ¢

b)

i)  Explain the bond angles of the following
_speciés using VSEPR theory.
CH4(109°28’), NH3 (107.3°), H,0
(104 5°) : ' 1 :

" VSEPR wi@ ﬂTﬂW o7 AR T
Gt Y T
CH,(109°28'), NHy. (107.3%), H,0
(104.5°)

| ii) - Why SnCl is an ionic compound but SnCl

. 1
is covalent? ' c 13

SnCl, «3f wigda 4 &% SnCl, o
ARG A (T 2

How polyarity of a covalent bond is expreséed?
Explain why the dipole moment of NF;(0.2D)
is lower than NH, (1.5D). 4 3

W@Wﬁwmwwm?

'NF,(0.2D) 99% fet® S S NH; (1.5D)

[ BIRTe W @ J0t T
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(v}

3. Answer any one question:

Indicate the direction of the reaction

below:
BHElesS Bl + €L 1
Meos Riefba sy fos o ¢

PbCl, — PbCL, + CI,

How many geometrical isomers are
possible of [Pt(NH,),CL,] complex. Draw
their structures. 2

[Pt(NH,),CL,] @aifts seoul wififes
TN T ? ST 19+ (=<1 |

2% 1=5

R-CF @6 257 Twg wye

a) i)
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Draw a qualitative MO diagram for N,
molecule. Discuss the stability between
N, and N,* ion by M.O. theory. 841

N, ¥ & @5 @eiore MO g wicamy <1
M.O. Stes =iy N, @ N,* s 21y
I 41| |

What is the primary and secondary valency
of iron in K,[F e(CN),] complex? 1

K [Fe(CN),] caies AR 24 € (5N
Qe 6 2

(6)

iii)

The lattice energy of MgO is more
compared to NaF. Explain with reason. 2

10Dq increaseé in the following order of
the complexes. Explain. ‘
[CrCIR]Ess [Cr(NH,) >~ < Cr(CN),)*
: 2
Awa @aafE 10D SR I & G101
BIGI I

[CrCLT s [Cr(NH,),J*~ < Cr(CN)(J*

Calculate the spin only magnetic moment

of [Fe(H,0)]*" complex. 1
[Fe(H,0),J2* @ibst (Aol T Tt G
g A 991

(7)



