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CHEMISTRY
(Major)
Paper : CHM1104C
( Chemistry-I)
Full Marks : 45
Time : 2 hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following questibns : 1x4=4
wete frat epicaies e fat ¢

(a)' Write the mathematical expression for
Heisenberg Uncertainty Principle.
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(b) Identify the hybridization of each of the
C-atom of the following molecules :

were Al SRR C-ATIgE aAfSwoiy s
fomre 31 ¢
H,C=C=CH,

(c) Name the method commonly used for
determination of co-efficient of viscosity.

Aeelq .715‘71 g A ARiTe IRT©
AGSTOR A 71|

(d) What is carbene ?

R e
‘Answer the following questionsl i 2x3=6
©eTS it SRS Tes fan g
(@) What are the physical significance of
v and y? ?

v ¥ y? I (OIfST wleor] o

(b) Arrange the following'in increasing
order qf acidity and basicity :

E11F0 0007 | o

©Te (AT el oS FiTIHol I Fve

TSIt 8

() CH,COOH,CH,CICOOH,
CHCL,COOH, CCLCOOH
(acidity order)

NH,

(i) CH,NH,; NH,, @

(Basicity order)

(c) Write the IUPAC name of the following
molecules :

were WAl WYL ITUPAC IS forait ¢

O OO

Answer the following questions : [a, (b or
¢ and (d or €] 5x3=15
weTs fiat eICaRe T it ¢ [, (b @9 o) W (d
T4 e) o

(@) (i) Write the Schrodinger equatioh for
a single electron system and
explain various terms involved in
it. 3
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951 IEFE ATfed AT HogRI
AN ol o ore Tfvs [ifen «ing
gt |

Write the mathematical expression
of a normalized or orthogonal wave
function. : 2

LRI DT\ (normalizéd) qF qES
(orthogonal) ©3% Fewe sfdfes
wfegfe fordl|

Explain the factors which led Van
der Waals to modify the ideal gas

equation PV =nRT and hence
derive the Van der Waals equation
of state. 3

1 6 2199 AT O TR TR S| (ofed
AP PV = nRT RS 3Rfee gt
I I i TIF e7=S ST ANFIIC!
faefy 3

Write the unit of Van der Waals
constant a and b. Do they have

same value for all real gases ?
2

(c) ()

()

Ol TIF 0 $99.a SIF b I 9IS Tl |
HFCE AW (51T K PRt I aF =

@ e

Or / %4t
Write the expression for Maxwell
distribution of molecular velocities
and derive the expression of most

probable velocity per molecule.
1+3=4

CRIEER Rex9t Sk @oig wfegie
ot 1 fSTot w97 AR HifdT T8Iy @919
wfeqfe et i1 B

Calculate the ratio of root mean
square speed, average speed and
most probable speed

(Coms * Cao * Cp) 1
oG 35T B, 51G wfo =i IiiRe TSIy
T (C,,:C,, :C,p) I e e
| ~

(d) Explain the drop number method
(stalagmometric

method) for

determination of surface tension. )

E11F0 0007
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(iv)

(v)
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Why tropone is considered as an
aromatic compound ? 2

BT §olws @ot 9TToE (@t Boiest
Rt w1t =2

Explain why cyclopentadiene has
unexpected acidic properties. 3

| SRP IR S «fbie wd

g @2 |

What do you mean by carbanion ?
What is the hybridisation and

shape of carbanion ? 2
AR et B 3@t 2 FEARER AR
e il F zme

Arrange the following in decreasing
order of reactivity towards Syl
reaction. 1

were WAARe Syl Rigmw wAlFmen
GEFTS IR |

RF, RCl, RBr, RI

5. Answer the following questions : [(a) or (b)]

10

weTe At eIIRE Bes Tl 2 fja) R ()

(@ (i)
(i)
(iti)
E11F0 0007

List the main drawbacks of Bohr’s

‘theory of atomic structure. Explain

how these were overcome. 3

ST 45T T I9T ©OGI YU
SRR BrEd M1 GRS (A
e {7 «ifR Jrot 14

What is de-Broglie equation ?
How does this equation proves
one of the Bohr’s postulates

mor =) 2 3
w e e e @R AN BIw I
<ot Frer mvr‘=n%,, R et
P2

Explain Hund’s rule of maximum
multiplicity by taking electronic
configuration of oxygen and
nitrogen atom. . 2
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(iii)
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S Wi ARG S e

RegT o1 =297 THw oftes TS pra
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Arrange the given orbitals in order
of increasing energy. 2
were it SRfierTRe e fa e
fEr

4s, 4f, 6s, 2p, 5d, 4p _
Or / w3t

State the law of corresponding
states. 1
TR R RiE S w4

At Boyle’s .temperature a real gas
behaves as if it is an ideal gas.
Why ? 2
I THOS GBI AW (SR S (9=
LSS LRI AR

Write the postulate’s of the kinetic
gas equation. Derive the kinetic

gas equation. 4
(IR IS Mo RPRETR 1 | (ot
S TR Ry 35t

10

FOV

(iv) Calculate the mean free path of

E11F0 0007

oxygen at 25°C and a pressure of
10-3mm of Hg. The collision

diameter is 3.61x10%c.m. 3

25°CEGF 10-3mm Hg bi*® SIRHems
TG @ AY AT I I A
3-61x1078c.m. :
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