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1. & B2 == 239 point group Ak (15%8)
(a) cyclohexane (chair) (b) cyclohexane (boat) (c) ZA&Edstal Mark

2. Nb2oCl109] point group< Day ©|t}. 4} 25 oS3 Holzl (10%)

3. EA4eue(hybrid)9 XS Group Theory® o= 4= At} t}SL& BClzolA Boron(B) ¥4}l hybrid7}
P == FA oIt (307)
(a) BCl39] point groupS M},
(b) €9 18 trigonal planar bondES YERNE A #HlELS] AE (a set of three vectors)o|th.
9 WEl M EE BClz9 point group? reducible representationE =+ basis® AFEE 4 At 9 WEF A E tish
BCl39] point group® symmetry operation< matrix S E|2 Ao},
(c) ZF operation®l] ™3} characterE A of&}.
o)

(e) (©)9 character #E<S zZ'+= reducible representation= I’y ©|#al &} I'i2 o]y 3t irreducible representation
(symmetry type) 9 &o =2 o]Folx Y=

) (e)ollA] 9 ZF irreducible representation®] 43} Borond Q9Aev|EEES AHojg).
(g) W&FA reducible representation (I'y) 438 Borone YA HEELS oW AE U7}

(h) (@=EHF¥ ojw gt hybrid7} ¥ A&7t 58] Holel

4, 714 el BenzeneQ] vibrational spectroscopy 28-S A ring-breathing mode”’} 992cm ™t A=< A%
ANUAE 7 S & F Atk 2 ring-breathing modeE 13 o= e Zlolth. (204)

(a) Benzene ¢ point group=?

(b) ring-breathing mode°l 3+ symmetry types ZAA 3}

(c) %19 vibrational spectroscopy: Raman ©]1<7F? IR ©]1&712

5. (a) FAFIEFNaOH) €4 40.0 mL7F 0.1M SHAHH.SO0,)E M 400 mLE HAHTE o] FAFUEF &d 20
mLE FAst=d GAHHCD 24mL7F AR E Ak FaEAe] pHE dnfelzk? (10%)

6. tF& wr$ol A Lewis acid®} baseE A& 3stoat. (104)
(a) (b)
7. o]Atslet A= B mowW Aoz &3t I o] f=? (104)

8. T&9] Bronsted acidol A AF=(acidity)7} & AL 3 1 o] FE A (153)

(a) HzSO4, O2SF(OH) (b) H2SO4, CF3SOsH (c) HgSO4, O2S(NH2)OH
9. g aAEE FE Foled BEA Lolo] FE(complex)E olF W BY A4 (K)o] 5L WAF Aolth
st ge BFE wol: ol FE Mt (15%)



