Ex/1CH/1/3/2017
FirsT B. Sc. ExaminaTioN, 2017
(1st Semester)
CHEMISTRY (HONOURS)
PAPER - |
Time: Two hours Full Marks: 50
Use a separate answerscript for each group.

GROUP-A
1. Answer any two questions:

a) Findtheunits(in Sl system) with reasons-

) ‘Band‘Cinz=1>+S
Vin V4

2
i) ‘a’ &b in [P+%‘j(v— nb) = NRT

i) ‘M”in M =p,RT ; whereislimiting density.
2+2+1
b) Write down Maxwell-Boltzmann speed distribution
equation with symbolic meanings. Draw itsrepresentative
plotsat two different temperatures and mention any two
differencesand onesimilarity. 2+3

c) Statethe‘Principle of Equipartition of Energy’. With
the help of this, show that * v * of an ideal gas decreases

withincreasein atomicity of themolecule, 2+3
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[2]

2. Answer any two questions: 3302

a)

b)

Draw the one dimensional vel ocity distribution curve at
two different temperatures and mention one difference
andtwo similarities.

Average energy contribution per degree of freedom of

translational & rotational motionis %kBT whereas of

vibrational motionis kg T. Explanwhy.

At aparticular state, agas contains 10'° molecules L™

and the mean free path of the molecule is %m.
T

Calculatethediameter of the hard spheremoleculein pm.

[7]

Provethat thefrequency of rotations of theeectronin Bohr
orbit of the hydrogen atomisgivenby v = 4x2z%e*m/n3h3

Now provethat whenever quantum numbersarevery high
thefrequency of radiation for thetransition (n+1) — nis

equa tothefrequency of rotation of theelectron. What isthe
principleassociated with such aresult ? 11+1+3

Describethe Stern Gerlach experiment to show how aspects
of electron spin and the spin quantum number were
understood fromit. 3

Considering the Schrodinger equation discussthe particlein
abox experiment. What significance doesthefinad expresson
for kinetic energy E obtained fromit have on such sub atomic
particles? 3



o)

h)

[4]

Arrangethefollowingacidsintheincreasing order of acid
strength and give proper explanation for your answer.
OH

Oroom. (con

OH

OH

Potassium can liberate hydrogen from cyclopentadiene. —
Account for the observation.

4. Attempt anyfour of thefollowing questions: 204

a)

b)

What most significant observation one can get from the
following heat of hydrogenation data?

Cyclohexene + H, — Cyclohexane (AH =-120 kJ
mol™)

Benzene+ 3H, — Cyclohexane (A H =-208 kJ mol™)
Cyclooctene+ H, — Cyclooctane (A H =—96 k] mol™)

Cyclooctatetraene + 4H, — Cyclooctane (AH =
—410 kJ mol™)

N, N-Dimethylaniline readily couples with benzene
diazonium choridebut N, N, 2, 6-tetramethylanilinefails.
—Account for the observation.

[5]

What do you mean by polarizability ?Arrangethehaide
ionsintheincreasing order of polarisability. What would
be the effect of addition of a small amount of KI to a
reaction mixture containing methyl chloride and ag.
NaOH ?

Show one method for generation of radicals. How do
CH, and CH, differ in their geometries ? What
explanation(s) could begivenfor thedifference?

Theorder of base strength of n-BuNH,, n-Bu,NH and
n-BusN are not sameinwater and chlorobenzene. Show
the order in these two solvents and give proper
explanation for your answer.

GROUP-C

Answer gquestion no. 5 and any two other questions.

a)

Calculate the Rydberg constant values for the three
isotopes of hydrogen and hence justify why, although
smdl, therewould bedifferencesinal theenergy levesin
the corresponding hydrogen i sotopes.

[given R = 109677 cm™ ] 13

b) Considering dliptica orbits Sommerfeld suggested the

Bohr quantum number (n) required areplacement by n,

and n, wheretheradial quantum number (n,) isanon-
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f)

[6]

negativeinteger and the azimutha quantum number (n s)

isaposgitiveinteger. Present adiscussion onthe outcome
of thisassumption by Sommerfeld. 21
Discussthe selection rulesfor electronic transitionsfor
both A1 and Am, [symbolshavetheir usua meanings].
1
An electron in the n = 1 level of the H atom travels
at 2-2 0 10° m/sec. What is the wavel ength associated
with the motion of the electron ? How many such
wave engthsfitinthefirst Bohr orbit of theH atom (radius
=0.529A ).
[ Given: h6.626 0 10734). sec& me=9-110 10t kg.]
2
What are the pairs of properties for which thereis an
uncertainty in determination of their precise values
simultaneoudy asenunciated by Heisenberg. 15
Mention two experimentsthat utilized the Bragg equation
for advancing our understanding of sub-atomic particles
or thestructure of theatomin generd. 1

Utilizing the concept of the reduced mass of the system show

that

[termshavetheir usual meanings] 3

[3]

GROUP-B

3. Attempt any six of thefollowing questions: 1506

a)

b)

f)

Congtruct the n-MOsof butadieneby combiningthe -
MOsof two ethylenemolecules.

What are clathrates ? Give one suitable example.

What do you mean by n—n interaction ? Show the
sandwich and T-shaped interactions between two arene
systems.

What isthe origin of vander Waalsforces ? How doesit
vary among theisomeric alkanes?

Comparethestabilitiesof thefollowing two compounds:

CHZ\C{|2
and CH,
/

CH{CHz

CH,CH,

J

Give appropriate reason(s) for your answer.

Show appropriate examplesto show thefollowing :

i) aC-Hbondisinvolvedinintermolecular hydrogen
bond.

i) AC=Cbondisinvolvedinintramolecular N-H ...nt

hydrogen bond.
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