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Paper Third : 2016 Annual
Physical Chemistry
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UNIT - 1
(31) o Yol Y 150 iR & Revar & cifva Ry man | @-siveh st
A B An electron is accelerated by potential of
150 volt, de-Broglic wavelength would be :

(i) 10A (ii) 1A (ili) 0.1A (iv) 0.01A

() Tl A A Sl 7T F0 & fore T wom 2 O S
wenfig IR | Iorfa sier ¥ amar o Prmfifea = wre St :
(i) et o Fifesror (i) o AR S,
Derive an expression for the Eigen function for a particle in

one-dimensiona! box. On the basis of above expressnon
explain the following :

(i) Quantization of energy (ii} Zero pomt energy
() v & fafwor & Fraw 9 wigia # SiRng | |
Give a brief account on Planck’s radiation law.
OR

() PR A I TS TS R X =0 X = 21: %mmaﬁt-

g7
(sinX (iftan X (i) cos X+ sin X (iv) 3¢§ﬂamﬂ

Which of the following wave function is not acceptable over
therange X =0to X =2¢ ?

(i) sin X . (ijtan X

(iit) cos X + sin X (iv).All of the above

(ﬂ)*ﬁﬁrﬂﬂmwt?wﬂmmﬁﬁﬂéwm&aﬁu‘

SATEAT ST, | What is photoelectric effect ? Explain its
quantum mechanical explanation given by Einstein.
(W) FgTErt & arfifPraar & Rraia i frdemr fifte | il

Discuss Heisenberg's uncertainty principle.
UNIT - 2

(m)ﬁwﬁr&aaﬁﬁﬁammmaﬁﬁzﬁ%aﬁw%mﬁmmﬁmﬁﬁh

T& 2T 9

Which of the followmg combination of AOs does not construct
MO? . .

(i) Sand P, (i) S and P

(ii) P,and P, (iv) P and P, |‘-’>
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(1) TAISTHAT I R ¥ AR W H,, 39 Fmfor i faa=mr i |
Discuss the formation of H, molecule based on velence
bond theory.

(W) ama=dt ST At (BMO) arer ufersdt storfays siiffaer (ABMO)

T I wfta e ARTT)  Explain Bonding Molecular Orbital

(BMO) and Antibonding Molecular Orbital with examples.
OR

iax)maﬁmtﬁw[oz]2" ﬁm@ﬁzaﬁ’lt:

The bond order of peroxide ion [0, is:
() 1.0 (ii) 1:5 (i) 2.0  (iv)2.5
(&) sp® Teteor & fore o wew frngem d
The wave functiong of sp® hybrid orbitals are as follows :
Vi =ayys + bN’px +Ciypy t Az
W2 =g +boWpy + CoWpy + Uowp,
Y3 = 83V +Daypy + Caypy +dawrp;
Ya = 84Yg + b4‘l’px +CqWpy + d4l|’p2
o a,, by, ¢,, d, &N a, W HF F@ AT |
Evaluate the values of a,, b,, ¢,, d, and a,.
(|) 1 IR 5 + el F afiregron g fifm |
Explain the characteristics of x and x * orbitals.
' UNIT - 3
(1) Frferfra & < & ) e Aot o wenwa aiva &2

Which of the following molectiles is microwave and Infrared

active 7
(i) Br, (i) CS, (iii) H, {(iv) HBr
() 3 i TR A mmmmﬁﬁmml
Discuss the effect of anharmonic motion on infrared spectra.
(¥) svarra Sl O SREUTRRY 3 T W g @i |
Give a brief account on effect of isotopes on infrared
spectrum. -
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OFl
(a1) SO, a1y & fore, AR S 6 e gl
For SO, molecule number of normal modes of vibrations

would be : | _ )
(i) 4 (i) 3 (iii) 7 (iv)6
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() @ waE A Fawen g ¥ amar ® Rd=ar Hifg | < aw

qudreie el Wt wre St |
Discuss Raman effect on the basis of quantum theory.
Explain stokes and antistokes lines.

() HBr 2197 % fore syenger v irgfr 2650cm™ & ) a= Praais & o

q

AR M, =1, Mg, = 81]
The fundarnental vibrational frequency of HBr molecule is

2650cm™. Calcutate force constant. M, =1, MB,-.81]
5&T¥ - 4 (UNIT-.4)

. (H)Wﬁﬂ;mm@ﬁwﬁﬂﬁ.

(i) v @ (ii) Taw o

(i) as  (iv) o o guaE @

Electronic transition occurs in :

(i) Infrared region (i) Microwave region

(iii) Visible region.  (iv) Visible and ultraviolet region
() k- ARl YRR geaa § Praw @ e St | /R
R e fer -y s Sl endad & syormmrd gt 24

Explain.Stark-Einstein law of photochemical equivalence.
Prove that absorbed energy per gram-molecule is inversely
proportional to wavelength. http://prsuonline.com
(§) gt quien & it ffg |

Write applications of electronic spectra. - -
(37) wmsﬂﬁam@z@&qﬁzmﬁmmwﬁam
B EHA0T A & |90% ST R S d

() sl s (i) Wiy H e d

(iil) FREA T F FTIH (iv) R R T S

A molecule goes from the excited singlet state to the |

triplet state without emitting light. The process is known as :
(i) Phosphorescence (ii) Fluorescence -
(iii) Internal conversion (iv) Intersystem crossing

(@) AT * %mmﬁa&&amﬁaﬁw-mﬁ
SRR s 8 & 7 wae fifvr |

What are different photophysical processes taking place

in excited state of a molecule acoordi_ng to Jablonski diagram

? Explain it.
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(=) e offeindie o uE it Rogofl frRa |

Write a short note on chemical actmometer

F1% - 5 (UNIT- 5)

. () HClmﬂmam%z?sAamﬁgamquOSD%l

AR ATaf 7191 0 A S (5 e 4.8 x107'% esu) ;
The bond length and dipole moment of HCI molecule are
1.275 A and 1.03D respectively. The percentage ionic

character would be {Unit charge 4.8 x 107" osu).
(i 10% (i) 15.5% - (iil) 16.83% (iv) 18.8%

(@) w&ﬁnﬁa%m%?ﬁ@ﬁm%lmﬁmm
araiREh T &9 fear T & 7

What is Third Law of Themodynamic ? Explain its

significance. How can it be-verified experimentally 7.

_(H}ﬁm%%aeﬁmﬁﬁ%f&w@ﬁ%mﬁwﬁﬁw:

(i) wonfras- e sE (ii) Feams wdisor
Write the following equations and give their significance :
(i) Clausius-Mossotti equation  (ii} Debye equation
OR
(or) PP 3 4 e ayrgahuty
Which of the followlng molecules is diamagnetlc ?
{(NO (B O, (iii) F, (v) B,
- (@) &gﬂu@mﬁﬁﬁmwwﬁml
Describe methods of determining dipole moment.
(e)eggmﬂuamnﬁ@aﬂumﬂ%guh&ﬁﬁaﬁﬁﬂl
Differentiate the propeties of paramagnetlc and diamagnetlc
‘meterials,
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