&< Group Theory Quiz

1. ©22] point group<?

(a) azide ion (N37) (b) cyclohexane (boat
form) (c) cyclohexane (chair form)

(d) [NiCl41”

2. 29 point groupS 2+ EAE=
o9 d& A E3 symmetry
element5S 1 Hole}.

(@ Dan (b)) Coy (d) Cs

3. ©}S combination¥ & operatione?
(b) S3 X S3s (b S3Xon (¢ S3X oy
(d) Ov X S3

4. T2 point group=?
(a) ® =90° (b)) 6 =70°
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5. cis—[Co(NHz3)2(Hz0)41%" <}
trans—[Co(NHz)2(H20)41%" ol A

(a) Co(ID9 s, Px, Py, Pz dxz-yz, duz, dyy,
dx,, dy, orbital 9] symmetry type<
(FARTFAD?

(b) ¢} oJ¥ orbital& g , 9J¥ orbitale u
obef HAE 7HA 1L 911—%] E

(c) degenerate¥ o] ¢+ orbitalE&?

6. 71A AEfe] Benzene? vibrational
spectroscopy A #S 3 ring-breathing
mode”7} 992cm™ AES A%E YA S

7ML s & A e
ring-breathing modeE 18 o2 el
Aol

(a) Benzene 9] point group<>?

(b) ring-breathing mode®| ™3t symmetry
types A7g3tolg.

(c) $1¢] vibrational spectroscopy+ Raman
olAE7H? IR o] A7

7. EA 9 e(hybrid)® FA4S Group
Theory® &% 4 9lt}. tha-2 BClsollA
Boron(B) YA}l hybrid7} HA 5=
Aot

(a) BCl39] point group< .

(b) @9 1L trigonal planar bondE
Uelg= Al WEre] M E (a set of three
vectors)©] t},

9] wWEl M EX BClz9 point groupd
reducible representationE YF=i= basis®
AREE = Stk 9 BE Al EC] tigk BCl9
point group® symmetry operation=-
matrix FE]Z 2o},

(c) Z} operation®] gt characters %o}
(e) (0)9] character #tES %t reducible
representations I'y o]gkal FAF, '
o] 3l irreducible representation
(symmetry type) £¢] §o= o]Fo|A]

Q) =719

(D (e)lA < Z irreducible
representation®] 43}= Boron9]

AL g ES Aojet

(g) WetA reducible representation (T'7)
%3} Boron®] dAoM|gEL oW
AELA7?

(h) (@=5H olw3 hybrid7} I = A7
of| 53l Holef



