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B.Sc. (Part-III)
Term End Examination, 2019-20
Paper-111
Physical Chemistry
Time : Three Hours] [Maximum Marks : 34
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Note : Answer all questions. The figures in the right hand margin indicate marks. Log table can be used.
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1. (a) mwmmm@wwmﬁmm@wwmﬁwm.
wnfie AR | Tud T IR 3 e SR | 03

Establish the expression for the energy of a particle moving in one-dimensional box by applying
schrodinger wave equation. Discuss its main consequences.

b 0.2maﬁ€|éaﬁwﬁnﬂuaﬁaﬂﬁmsﬁmﬂaﬂsnwwfaﬁmaﬁml 02

Calculate ground state energy of an electron confined in one-dimensional box of width 0.2nm.

(©) FTveR i ¥ 2RI o B WE B | 02
Explain Hamiltonian operator in quantum mechanics.
3erar/ OR
(a) as‘fmaﬂmmam%?aﬁwwﬁwma%%ﬁmagmﬁaﬁmlWmo°,go°®1so°$
o) Phucs RIa & A 9 B | 03

What is Compton effect? Derive an expression for Compton shift. Evaluate values of Compton shift
for scattered angle 0°, 90° and 180".

b)) oiie RfERT R TW F TR B W IR | 02
Explain the effect of temperature on black body radiation.

(c) wsﬁ@ﬂzﬁrwomﬁwmaﬁamﬂmlésﬂﬁaﬁvﬁaﬁmml 02
[Me = 9.1X 10”kg, h=6.63 X 10°* Jsec, & = 1.602 X 10 e

’ An electron is accelerated by a potential of 150 vott. calculate deBroglie wavelength.
[Me = 9.1 X 10™'kg, h = 6.63 X 107 Jsec, € = 1.602 X 10 1]
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2. (a) WW(VBT)%WWMH§WWWW$WWW| 03

Derive an expression for wave function and energy of H, molecule on the basis of value bond theory

(VBT)
(b)m,mwmmmmﬁml 02
Explain non-bonding, bonding and antibonding molecular orbitals.
(©) H, 3 & Rrive woff, Hy' o & o S ol 8, v i | 02
The bond dissociation energy of H, is almost double to that of H," ion, explain.
3rerar/ OR
(a)ﬁiﬁﬁﬁ%ﬁﬂ%?%ﬁﬁfﬁﬂﬁ%%ﬁﬂﬁmﬁﬁﬁaﬁml 03

What are hybrid orbitals? Construct wave functions for SP? hybrid orbital.
(b)ﬁﬁwmm%wwwmwmsﬁ@?a?wwms‘s*rloz
Write the formula of ions or molecules whose half of the difference between bonding and antibonding
electrons is 3.
() TEHIRTH Td Ui Ferp! § gl <R T §? 02

What are basic differences between atomic and molecules orbital.
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‘3. (a) WW&@%W@WM@W@WM%WWWWI%

(b)

Establish an expression for the vibrational energy of a diatomic molecule by taking its vibration as
simple harmonic motion.

3o Frodies @ "8 @ WE B | 02

Explain the significance of force constant.

The fundamental vibrational frequency of HBr molecules 2650 cm™!. Calculate force constant.
My =1, Mg, = 81]

’ (c) HBraw] @ o qon omafa 2650 cm ™' 8| g1 frciien B T DR | My =1, Mg, =81] 02
i

Juar/ OR

(a)mmw%?wadm$mﬁ,@wwmwaﬁﬁmaﬁm| 03

What is Raman effect? Explain Rayleigh, Stokes and antistokes lines in Raman spectra.

(b) SXTH VA T XHA qUIEHA B PIg Al I ol | 02
Write any two differences of IR Spectra and Raman Spectra.
(c) ¥ ToipR & yHE Iyt & faRed | 02
Write important applications of Raman Spectra.
g@1g / Unit-IV
4. (a) wE RN Y IEEfe qed @ fEE B W PR g PR @1 ufemE e
e ot aeT e & YA Bl § | 03
Explain Stark. Einstein law of photochemical equivalence force that absorbed energy per gram-molecule
is inversely proportional to wavelength.
(b) VAR YEEMMeR B daa # AR | 02
Give brief account of chemical actinometer.
(c) TAVCH TE (9) B IR BT | 02
Define quantum efficiency (¢)
yar/ OR
(a)WﬁEW%WW%WﬁﬁWWI 03
Explain different type of transitions in electronic spectra.
(b) B FIvET Rigrd @ T faded T S | 02
Discuss graphically Frank-Condon principle.
(c) VT WD bl IGTERYT IR T B | 02
Explain photosensitizer by giving examples.
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5.(a)§@ﬁuaavﬁam§rmaﬂﬁa%ﬁnﬁ%wavhﬁﬁiﬁl 03
Describe Govy's method of determining magnetic susueptibility.
(b) werl A sgESE vd IRgRDIE AR B W DR | 02
Explain paramagnetic and diamagnetic behavior of substances.
N2 o (Z = 28) & Rr) graadig ameef &l o AR | 01
Calculate magnetic moment of N,* ion (Z = 28). '
3erar/ OR

(a) wﬁaﬁ%qﬁnﬁmw%?wﬁmaﬁm%wmﬁmwzﬁmwmmm

DY T B 87 03



~ What is third law of thermodynamics? How is the third law of thermodynamics helpful in determining

(b)

©

absolute entropies of chemical compounds?

o wfieeol @ folRad 02
(1) TR — ArEg] AR
(2) fearg Ta=

~ Write following equations.

(1) Clausius — Mosotti Equation.

(2) Debyis Equation.
HCL &v] & ford Wfva v wResfera faga smgef w#en: 1.03 DT 6.42 D ¥ | uftrera amafes o1 @1
TUHET B | 01

For HCL molecule, obserred and calculated dipolemoment are 1.03 D and 6.12 D respectively. Calculate
percentage ionic character.



