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2. o9 RIS A9

(a) For N atoms, there are 3N total motions, known
[Al kol ]

(b) [F=o]l, the

properties of groups, can be used to determine the

mathematical treatment of the
molecular orbitals, vibrations, and other properties of
the molecules.

(o) [3e]

magnetic field. This attraction is a consequence of

compounds are attracted by an external
one or more [3o]] electrons behaving as tiny

magnets. [3¥o]] compounds, on the other hand,
have no [3Feto]]
by magnetic fields.
(d) The [FEoil,

same symmetry interact so that their energies never

electrons and are repelled slightly
which states that orbitals of the
Cross.

(e) A [Ado]] rotation of 360%n,

followed by reflection through a plane perpendicular

(Sw requires

to the axis of rotation.
() The
plane-polarized light is termed [F&9]]

ability of chiral molecules to rotate
and may be
measured experimentally.

(g) One of the principles of quantum mechanics is
that any energy calculated will be equal to or [3F¢h

o]] than the true energy, so we can be confident

that the energy calculated is not [3Fo]] the true
value.
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(b) diborane

(c)

(e) borazine (planar)
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a. cis-Fe(CO)4Cls b. trans-Fe(C0O),Cls
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(a) a, b ¢ point group? (Z+ 548<&
ok E9d FHe EAES ¥4 0F)
el vectorZ FEA

9] reducible representation (I',, I't)<

(b) Z+ v(C-0) stretching modeZ
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(c) ()Y I'y, Ty = irreducible representation 52 &2
= FAsHE

(d) a, b9l v(C-0) stretching vibrational mode & %ol
/] Raman-active 3+ modeE< (symmetry types)?

(e) (d)9 Raman-active 3 modeEo| Ulsle] ojw st
stretching mode& %1% 1@ oz FAste)
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(a) Naphtalene (CioHg)9 3N total motionEe°] oj3gt
reducible representation (I")<?

(b) (@) I'ZE irreducible representation® oz FA
32},

(¢) (b)Y irreducible representatione translational,

rotational, vibrational mode % ¥ 35}&}.

(d (©)9 vibrational mode & FolA] IR-active 3+
modeE&?
6. Naphthalened n-bonding system (bonding,

antibonding, nonbonding) < 107019 ¥4(C) p, orbital
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(a) naphtalene?] *C NMR AHEZHS dom @ 79
YC peak7t WeE7? (F, Col digte] H#
equivalent atomE°] A+ 7FE EBARE A

(b) (@9 Z equivalent atomES I1&Fo 2 yrolzh (&
o d: A{1,4,5,8}, B{...}, C{...}, D{..}, E{..})

(c) e Z+ &l Wste] reducible representation
(Ca, I, ..) = T32}

(Fe] ¢d:Ta=40000-400

(d) ()9 Z} reducible representationS irreducible
representation?] o2 ¥ A|sHE}

(FY ol T'a= Bogt Bsgt Ayt Biy)

(e) ()9 irreducible representation® symmetry type
S a2 ste] SALC (group orbital) o 23S 17z}

A{l, 4, 5, 8}
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(f) ()9 SALCES ntgyez 3o naphthalened =«
-bonding system® 1079 molecular orbitals &5 1
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7. 797 symmetry adapted orbital €& HlEo R
NH; ¢ MOE 71Adstoi 1zt

(a) 37N 44 1s orbital2 THE0]X|= SALC (group
orbital) & Z# . (symmetry type= & #H)

(b) A4 YAl 259 2p orbitalE9] symmetry type2?
() @9 (bE vlgoZ NHzo] MO A= ZYs
g et

@ (©°] MO9S oA +9 27& 28

(e) NHs9 ground state ¢} first excited state?]

electron configurationg &}

8. PCls= Dsn] point groupel &3+c}. P} Cl Afolo] &

AuE -4 A H+E PO hybride orbitalS 243}

SE

9. (HY2) ol &7 AooA T2, dEd dsto
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o & A)



