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Paper Third : 2011 Annual
Physical Chemistry

UNIT - 1
(m)mﬁgam%%wm:ﬁqﬁﬁnﬁawﬁwmm

For photolectric effect the value of kinetic energy
photoelectrons will be :

M Am,Ve=hv-hv, () dm, V2= hy,
(iiy Am, V2 =hv+hv, (i) L m Ve=hy, - hv

() -ty st A ity 3 T HOT R Tl il v et S st s

T THIOT & & 210 5 g | |
" Find out the energy and wave function of a particle moving
in one-dimensional box with the help of the solution
Schrodinger's wave equation. |
(@) TR B D-3eh aded R omr A @l W S 4-0 x10°
e feprarar aw i fear st |
(Rarsmrd: m, =9.109 x 10 kg;
h=6-626 x 10 Js; ﬁﬂ;ﬁ'ﬂ@lﬁ:‘r = 1.609 x 10 C.)
Calculate the de-Broglie wavelength of electrons that have
been accelerated from rest through a potential difference
4,0 ....10* volt.
(Given that : m_= 9:109 x 10® kg; h =6-626 x 10% Js;
Charge of electron = 1.609 x 10 " C.
OR

(1) QY 70T Gy, 3Ry, RO AT AR FEe, A
Two wave functions y, and vy; are called orthogonal if :
(i) wi+w; =0 @) f vy a1

(i) f v} w)dr=0 (V) § wi wjde=0
(@) sifawor atn wnfiamor i st fifore o goa e ol |
Derive Schrodinger wave equation and writs its importance,
(@) gt 6 Ry ¥ affraaar © moe SR ol @i & & A
afifeaard 5.7 x 10°msec™®1
@mg: m =9109 x 10 kg
h=662x 10 -* kg m2 sec !
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Calculate the uncertainty in position of an electron if the

uncertainty in velocity is 5.7 x 10® m sec™.
(Given that : m_ = 9-109 x 10°' kg
h =662 x 10 * kg m2 sec !
UNIT - 2
(37) AT FYTHT ¥ SFRAITNIY Te O TRE AT & ..o

g T & |
Overlapping of of atomic orbitals along the internuclear axis
leads to the formation of ............ bond.
(i} = (i) o (i) o (V) n-=
(@) sp H sitiiear ¥ forg ot waw Y sor AR |
Calculate the wave function for the sp hybrid orbltal

(=) amreiedy, srvedt e pRromeid difffew  ona s R E 7
What do you understand by Bonding, Non-bonding and
Antlbondmg orbitals ?
OR

(3 H,O,NH; aur Po-aﬁ%-ﬂummq;ﬁm&ﬂaaw&ammt

In H20,nH: and po;® , the central atom forms the following
hybridization :
(i) sp, sp? and sp® (ii) sp?, sp? and sp
(iif) sp?, sp® and sp (iv) sp?

(=) uHTUst FeTl & Yl dale (LCAO) fafty arr 1 i & e
 TRTHI T T |
Explain the formation of molecular orbitals of H} ion by linear
combination of atomic orbitals (LCAO). |

() Harar 37 R (VBT) mmmm(mon frgern

vy & ffg |
Compare Valence Bond Theory (VBT) and Molecular Orbital
Theory (MOT) briefly.
UNIT -3
(1) whey Fawew Ioaan Saf Al Rgagrafia fafror edtd
(i) Wemr oy (i) X- fowol (i) ondorett Rifieor (iv) oraeerr Rifwor
The electromagnetic radiation having highest energy per
quantum is : ,
(i) Radio waves : (i) X- rays
(iiiy Uttraviolet radiation (iv) Infrared radiation
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() ot Sagm 3 aof Sl | feedt femroy oy £ da gf o e
| 3 grarhi o T & 7
Describe rotational spectrum. How is the bond distance of a
diatomic molecule determined with the help of rotational
spectra ?

() T WERT § CO ﬂ%mwmﬁimnﬁzﬂoz cm 2|
CO 19 %1 =1t fPraaiis vy il | R & : warefta sty CO e

=1-138 x 10 ¥ kg; c = 3-0x 10®° ms-,

The fundamental vibrational frequency of CO molecule is
2170.2 cm -1. Calculate the force constant of CO molecule.

Given that reduced mass of CO :
=1.138 x 10 ®kg; ¢=3-0x 10°ms .

() CO, S Prommupes 21uy i fore wmer wremt fRnand: @R €

Normal vibration modes for triatomic molecule like CO2 will
be :
4 ()2 (iii) 3 {iv) 1

@) mmwa?m@w%mﬁml @waﬂwﬁmﬂw
el ft =t AR ) hitp://prsuonline.com
What is Raman Effect ? Explain origin of Raman’ Spectra
Discuss Stokes and Antistokes lines.

() 200 nm o1 it et faftor s 3 R sy aar iy oy

sraitfer o & orm i | R d
c=3x10"ms"'", h=66x10%Js
For ultraviolet light of wavelength 200 nm, calculate the
frequency of this light and the amount of energy absorbed
by one molecule. Given that : - ¢=3x108ms™, h
=66x10%Js ' -
UNIT - 4

() Foeirs g Rrgeraaria el & e g 1 T & 9
() Tama e g (i) ggwatigw
(ill) T AFTEI AA QA (iv) T WA T
In which reglon of electromagnetic radlatlon electronic
spectrum is obtained ?
(i) Infrared region (ii) Microwave region
(iif) Far infrared region (iv) Visible. and Ultraviolet region

() ForirR TR Fo ol Tl A gl SR H FRART | HE-

sivgr Rrera &1 quners Fuiq fifsg |
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Explain electronic spectrum and electronic transitions in
energy levels, Explain the qualitative description of Franck-
Condon principle.

() T U137 T SRR A o B & 360 nm aTeed 1 T1ET 0

6-62 x 107 3 Feif ety ¥ 1 x10-5:haBaﬂaT%IWa1&r&m |

& fore; FaToEw qran i o RifR |
fard:  h=6626%10%Js,c=3x10°ms™.
For a photochemical reaction A - B, 1.0 x 105 mol of Bwas
formed on absorption of 6-62 x 107 erg at 360 nm. Calculate
the quantum vyield of this reaction. Given that :

h=6626x 103 Js,c=3x 108 ms™.

(o) A oy F wenor S d |
The transition in methane molecule is : |
(Yo oo () g-n' (i) re* (V) goan® .

(a)mmm!aﬂﬁamﬁwﬁuﬁaaﬁmﬁ%
. R ubrme = Tuase |

Draw Jablonski diagram. Explain various photophysical
processes happening in exclted molecule.

(@) Frmfeiira 7 & el o o it foomoft fife +
(i) oo Fgrar (||)m§mﬂ?ﬁlw(m)mﬁiﬂaﬁw

Write short note on any one of the following :

(i) Quantum vyield (ii). Laws of Photochemistry -
(i) Photosensitized Reactions
UNIT - 5
(a1) - 210 et & 7

Whioh molecule is polar ?
(i) CO, (idN, (i) CCl, (i) HBr

@) mﬁﬁmg&hﬂﬁmwt ?aﬁmmmmﬁlﬁ&:
gt R H s e &7
What is Third Law of Thermodynamics ? Discuss the relation
between Nernst heat theorem and Third Law of
Thermodynamics.

(&) H-1 e &t oy s 1.60 A & avar ey B smef 0,38 D #1 H-
1 574 & Wi I tgter i o HIRTT | |
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(R it R 4-8 x 107 6. 8. u.)
The bond length of H-1 bond is 1-60 A and ts dipole moment
is 0-38 D. Calculate the percentage of ionic character of H-I
bond. (Given that : Change on the electron = 4.8 x 10-1

6. 5. U.)
OR

(a)mmwwﬁ%mmmmﬁ aséhr
() vggeeda (i) sfrgeile (i) SR-gre

(iv) FTTR o dlegEh
Substance having negative mass suscept:blllty is :
(i) Paramagnetic (i) Dimagnetic  (jii) Ferromagnetic

(iv) Paramagnetic and Ferromagnetic

() SOt 85 O & ST T S 7 AR~ ST o Tl

What do you understand by polarization of molecules ?
Explain Clausius-Mosotti equation.

(=) By et mat it e Rty a6 forReg |
Write refraction method for the determination of dipole
moment.
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