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CHEMISTRY (Honours)

Paper Code:XI - A & B
[New Syllabus]

Important Instructions

for Multiple Choice Question (MCQ)

* Write Subject Name and Code, Registration number, Session and Roll
numper in the space provided on the Answer Script

Example : Such as for Paper II-A (MCQ) and II-B (Descriptive),

Subject Code ; [II|A |&|B

Subject Name ©

® Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [1e (A), (B), (C), (D)]. Onlv one
of these alternatives 15 ‘CORRECT answer, The candidate has to write
the Correct Alternative [Le. (A)/BIC)(D)] against each Question No.
m the Answes Scripl.

Example — If slternative A of 1 & comect. then write ©
1. — A

* There is no negative marking for svrong answer
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Paper Code : X1 - A
Full Marks : 15 Time : Thirty Miriutes
Choosa the comrect answer
Each guestion comies | mark.
1. At T'—30 hoat the %: valpes for a two-level system approach to —

(A} ©

(B} 1.4

(€)1

(1) 12

b

A cauabyst accelerates the rate of 2 reaction by —
(A} Decreasmg energy of activation
(B) Increasing Arhenius’s preexponential factor
(C) Increasmg both
{D) Decreasme both

3. Rotational energy can be wiitten as —

(A) 2B (J=1)

-

ir
(B —s———
ETI‘:J'[I"—IJ

-

C) ————=
l: I 3“‘51‘;"—1]

D) B AJ- 1)

Paze . 3 of ©



th

Which of the following(s) 13:are charactensties of wave function w7
(A) v must be smols valued
(B) w must be fimte
(C) v mmst be conimuons with conhmuous frst denative
(D) All of the above
Molar absorption coefficient depends-om —
(A) Path lencth of lisht
(B) Trtensty of the hight ussd
(C) Concentration of the same absorbing spacies:
(D) Wave length of light ussd
Zeia potental or electrokmetic potential 15 depenident on —
{A) Viscosty
(B) Dielectric constant
(C) Velocity of the colloidal particles when an slectnic field 15 apphad
(D) All the above

. Infrared (IR) spectroscopy 5 usefil for determining cerfam aspects of structurs

of orzamic molecules because —
(&) All molecular bonds ahsorh IR radianen
(B) TR peak mtensities are selated 1o molecular beam
(C) Most orzanic fimctional zroups absotb m 2 chamctenistic region of the
IR specirmm
(D) Vibstional transmens are conelated 1o spin- spin coupling
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8. Frequency of zamma photon 15 greater than —
(A) 10" Hz
(8) 10¥ Hz.
(C) 195 H .
(D) 10% Hz
& The crystal stroctore which does not have any 208 of rotahonal svmmetry 18 —
(A) Triclnic
(B) Orthothombic
(€) FHexagonal
(D) Cubuc
10. Ar most probable stare of 2 syst=m, the entropy of the system 15—
(A) Mmmmm
(B) Mumum
(C) Constant
{D) None of the above
11. Percentage of fiee space m a body center=d cubic vait 15 —
{(A) 32%
(B) 34%
(C) 28%
(D) 20%
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12, Iflog ), vs mnitial concentration of reactant plat goes parallel to concentration
anais then the ofder af the reachion will be —

(A) Fust order
iB) Second order
(C) 32th order
{D) Zero arder

13: Alum stops bleeding besause —
(A) The blood stariz followne w1 opposite duechon
() ‘Thie blbod Eacss 3hd foem 5 solid, which seals the Blood yasseis
(C) The blood s coazulated and thus the blood vessel 15 zealed
(D) Alum seals the blood vessel

14, The tme mdependent Schrodinzer's squation can be winiten as —
(&) Ay=Ew
(B) Hy=(E-F)y
(C) Hu=[(E+T)w
] Hu+Ey=0

15. Amonz the singlet (S), doublzt (D) and thplet (T) electronic states,
phosphorescence mwvolves transition betwsen —
(A) 8 —+ 8
B)S—D
(C)D—=D
MT—=5
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Full Marks - 30 Time : Two Hours Tharty Minutes

L.

T

The figsures in the mavem mdicate full marks.

Answer any fivequestions, taking at least neo questions from each group.

(a)
B
(}

(@)

(a

(k)

(<

(d)

Group -A
Explam how Heizenberz's uncertammty pnnciple implies the existence of
zero-pontt enetgy of a harmonic escillsior
Ohtam an eigen funchon of ensdmensional momentum operater with eigen
value 2
Prove that the sigenvalues of 2 Hermihian operator are real
Show that ¥ —smn(nmx/L) 15 3 solution of the ume mdspendent
Schrodinger’s equation for a fres parhicle of miass m codfined in 2
ope-dimensyomal bex of length £ 3+3522
Show that the de Brogle hvpothesis leads to the quanhration of angular
momemum of an electron 1 2 hydrogen atom
Find the expression of energy of a free particle of mass m confined m a
one-dimensional box of length 1
“If §yand § , are degensrate eigen finction of a linear opemator, A, then
2 linear combinahon of the aizen funchons 15 also an eigen function of the
opesator with the same sigen valus” — Justfy

Write down the Schrfdihzer squanon for a particle of mass m which 15
considersd to move in one dimension with zero potential energy
3+3+3+]
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3.

L

2

{b}

(©)

(2}

(b)

(<

(a)
(b)

(<

A catalyst mdlgsnces the rate of a reaction not the position of equilibomm
The fist-order decomposition of .0, m 2 swiable medium 15 chaactenzed
by a rate-constant 3%10~ mn~ Find the tume to complete one-third of
the reaction
The rate of a reaction was found to be equal to s rate constant at any
concentration of the reactant What 15 the order of the reaction? Give an
example of such reaction. 3+3+252)
“Zero-order reacnon must be mulnstep and 1t 2oes to complenen tna finne
ume” — Explam
Using Lmdemann mechanism show that 2 ummotecular gas phase reaction
follows a 2# order Junetics at low reaciant — concentration.
The Amhenne parameters for the thermal decomposinon of NOC!,
2NOCI(g) — INO(g) = Cig) are 4 = 10"mol~s™, E_ =105 kI mol™
and RT=25 k&I mal~. Calculaie the enthalpy (in kT mol™) of the actiated
complex 33
Group-B
Denve the expression for the mtemal enfrov mterms of parfition fimction
Derrve Boltzmann's distnbution formula for 2 non-degenerate svstam. using
At 298 15K the vibrational enerov levels of Iodine molecules have 2
constant difference of 2146 e Estimate the fraction of molecules n
the first two energy levels, 3+4+3

6. (a) Deduce Lansmunr's adsorphion 1sotherm stating the assumptions mvolved.

(b}

()

Wiite down the DebyeT law of lattice heat capacity of solids mdicatme

the sigificance of the terms mvolved.

The surface tension of water follows a linear dependence on the

concentration of 2 solute arsd 15 reduced 1o six unst &t 0.02 (M) a1 27°C

Calculate the Gibbs surface excess of the solumon at 0.005 (M)

coneentration 4-3-3
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7. (@

(k)
(©)
(d}

& (a

(b}

(©)
(d)

A metal has 3 body centred cubic lattice and lensth of aumt cell s 26514,
if the denaity of the metal be 595 2 cm™ . Calcolate the atotnic weight of
the metal

“Alum s pead for cleanme the muddy water” — Justfy,

State Lambert-Beers Law,

A substance m an aquegus solution at 3 concentratiem of 107 (M) absorbs
10% of an mcident light m a path length of 1 em What concentration
will e sequirsd to absarb 90% of the incident ikt for

(1) The same path length and
(i) When the pathi lensih = Smm? 3+3+1=3
S0, has dipole moment of 1,6 D while £0, has zero dipole moment —

Explam

CH stretchmp vibration in ofpanic compound occur 3t 2900 em™ At what
wave number would €-D stretching vibratson occur assumung the force
constanis for both the vibration 1o be the same?

Swate and explam Emstem’s law of photochemucal equnvalence

What do you meant by guantum efficiency of 3 photochenmical reaction?
3431
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