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. Tn €O wwolecule the wavenumben difperence between the

AucceAtive  abaowphion lineA im the puse yotabional Apectrum is

284 mi'. Calewlale wowent of lnexbia of the wolecule gand the
equillosium  hond Length of the wolecule .

Given - Momey of ¢ atoma = 1.99 X (0 2° Ky
Momes of 0° atows = 2.6bx 16> Kg-
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Reduced wam () = —Ma _ 1.29 X .66 x(572
™+ M [1.99+ 3.66] x(5%
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This -9
Bond length (¥) = \J \! ILASEXI6™  _ @.n31xi0 mt
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&. The Lines m the puve yotational Apeckyumn of Hcl o Apaced o

20.3 x10° pex mebye . Colculabe Mm;mt of Inesthia gad the |nttynudeon
distance. Mam of ngf;vn: .67 x (0 Ky , mass of Chloxne = 58.6x|6mk3
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Redwced wams (n) = ¥y 1.6TXI0" x58.5 X (5
mu"'ma C1.6T+ 58.5) X |o.:‘7
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3. Deteswaine the ytatyonal enevgy of CO 0n the quantum

Llevel 722 ¢ the equiubm\um nucleant dictance of CO b 1,121/
Clam.u = LE6G6 Ao Hﬂ) :

Reduced maad () = ™, My - __lix_li_ = 6.857a.m.WU
M+ 1My 6+ | Q
- 6.857 X [.GE X 10
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K= 114 X 10" Kgq
Mowent of Jnevba () = py?
I = 114 x‘o'D*Gx (_I-|3|K15'°)J
T= .46 %154 kg ¥
Enevgy (E) = he T (T+1)
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L. Find 4+he enevgy and ar\gu\a'b' \/e,\ocira of CoO waelecule
0 the gvewnd Mafe. Given Co bond length = £.113 nm

ond mass of afemMh m_ - (.99 xto"%Ka and m = 2.66 N0 K.
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5. In neav IR ,\P(-(h\tm of Hcl wialecule thave O ‘&V:n?h [ nferse

band at 2885.9 cm'. /‘\Mum{na that (&t & due ko Eyanaisbion bly
vibyabhon levela . Showthat fovee Constant K = 480 N/m -
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Given - M, = L6Qx 10" Ka
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V - 8.6577 %0 Hz
V= Kk
T oan VT > K= 47" R

veduled wwaay (p) = Ma Mg _ 1X35
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K= 4A3% .63 X160 x (2.65x10'3)?

K= 483.3 N/m
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©. calculale the Vibrational energy Jevelr of an 4l
melecule ) OuM\Am\'Y\g +he Porce
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Constant to be 516 Nlm.

=271
Redwnced wios () 35 4 1.0078 X 1.66XI0
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VD = ?.98 ALd Hz
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Ewne 9 |evels are Qiven b‘i\ C'U -l-{i) hv
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L
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fon vro g, ,= 2.a5 %52 T = 0.1843 ev
91 g, = 8.85 %1607 = 0.553 ev
V= 2 Eyea = 14..7TS x to'“:! = 0.9 ev
V=3 Eyeq = 20.65 x16%°7 =

I+ 290 ev



F. The .ﬁovce Conctant of co boud W |R7 Nrﬁ‘_ End the
,?\rectweﬂﬂd of Vi byabon of (O molecule . Given 1 Mors of
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Q. The tatio of populabtion of two ewergy levels of WhiC

UPPEr ONE Covvenponds ko o weetmakable Afe & LosTRE"
Fnd the wa\re\er\ath af emitted b.Bkt ot 33O0K.
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