
Point Groups

Exercises
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Low Symmetry Groups 

• C1 : only E

• Cs : only E and 

• Ci : only E and i
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Cn, Cnv, Cnh Groups

• Cn: E and Cn only
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C2
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Cnv: E and Cn and n v’s

C2v: E, C2, 2 v H2O

C3v: E, C3, 3 v NH3

C v: E, C , v HF, HCN

• Cnh: E and Cn and h , i

C2h: E, C2, h, i
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Dn, Dnv, Dnh Groups

Dn: E, Cn, n C2 axes  to Cn

• D3: E, C3, 3  C2 , [Co(en)3]
3+
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Dnh: E, Cn, n C2 axes  to Cn, h

• D3h: E, C3, 3  C2,  h

• D6h: E, C6, 6  C2, h

• Dh: E, C ,  C2, h
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Dnd: E, Cn, n C2 axes  to Cn

• D3d: E, C3, 3  C2, 3 d
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S2n: E, Cn, S2n (no mirror planes)

S4, S6, S8, etc. (Note: never S3, S5, etc.)

• S4: E, C2, S4
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High Symmetry Groups, Td, Oh, Ih

• Td: E, 8 C3, 3 C2, 6 S4, 6 d   

No need to identify all the symmetry elements – simply 

recognize Td shape.

• Oh: E, 8 C3, 6 C2, 6 C4, i, 6 S4, 8 S6, 3 h, d 

No need to identify all the symmetry elements - simply recognize 

Oh shape
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Hydrogen Peroxide H2O2
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Fumarate C4H2O4

P4  white phosphorus
Diborane (B2H6)

http://r.search.yahoo.com/_ylt=A2KLj9KtXfNU8UoADudWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425264174/RO=11/RU=http:/www.mumstheword.me/2011/10/02/the-glow-of-one-warm-thought-is-to-me-worth-more-than-money/RK=0/RS=7Ym9uBeRDT3W7b_YXR2oxiAGzOQ-
http://r.search.yahoo.com/_ylt=A2KLj9KtXfNU8UoADudWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425264174/RO=11/RU=http:/www.mumstheword.me/2011/10/02/the-glow-of-one-warm-thought-is-to-me-worth-more-than-money/RK=0/RS=7Ym9uBeRDT3W7b_YXR2oxiAGzOQ-
http://r.search.yahoo.com/_ylt=A2KLj9OUX_NUlCQAViRWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425264660/RO=11/RU=http:/chemistry.about.com/od/factsstructures/ig/Chemical-Structures---F/fumarate.htm/RK=0/RS=upEWVhPW6zjzeHeE6K1nYTQSxu0-
http://r.search.yahoo.com/_ylt=A2KLj9OUX_NUlCQAViRWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425264660/RO=11/RU=http:/chemistry.about.com/od/factsstructures/ig/Chemical-Structures---F/fumarate.htm/RK=0/RS=upEWVhPW6zjzeHeE6K1nYTQSxu0-
http://r.search.yahoo.com/_ylt=A2KLj.vIX_NUtSIAlJZWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425264713/RO=11/RU=http:/pixgood.com/lewis-structure-for-p4.html/RK=0/RS=euMHa3iyAutneMNM1_DQxMkshlM-
http://r.search.yahoo.com/_ylt=A2KLj.vIX_NUtSIAlJZWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425264713/RO=11/RU=http:/pixgood.com/lewis-structure-for-p4.html/RK=0/RS=euMHa3iyAutneMNM1_DQxMkshlM-
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http://r.search.yahoo.com/_ylt=Az_6xdg_YfNUbTAAcdRWBQx.;_ylu=X3oDMTBtaTBhcHJnBHNlYwNmcC1pbWcEc2xrA2ltZwRpdAM-/RV=2/RE=1425265088/RO=11/RU=http:/chemistryfanatics.wordpress.com/2013/06/29/the-third-experiment-bisbenzenechromium-synthesis/RK=0/RS=Myv.pkLB4QIEYjKGE.HxGsPwr8I-
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ةالقطبي النشاط 

الضوئي

الزمرة عمليات التماثل الجزيء

Yes Yes C2 E, C2 H2O2

Yes No Cs E,   NHF2

No No D2h E, C2(z), C2(y), C2(x), i, (xy), (xz ), (yz)  C2H4

No No D2h B2H6

Yes No C4v E, 2C4, C2, 2v, 2d BrF5

Yes No C4v [CoCl5F]2-

No No D3d E, 2C3, 3C2, i, 2S6, 3d C2H6 stagg

No No D3h E, 2C3, 3C2, h, 2S3, 3v C2H6 eclips

Yes No C2v E, C2, v(zx), v(zy) XeF2O2

No No D2h [PtH2Cl2]
2-

No No C2h E, C2, i, h fumarate
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القطبية النشاط 

الضوئي

الزمرة عمليات التماثل الجزيء

No No Td E, 8C3, 3C2, 6S4, 6d P4

Yes No C3v E, 2C3, 3v B(OH)3 non 

planner

Yes Yes Cs C2H5Br eclip

Yes Yes C1 d , E C2H5Br stagg

No No C2h Trans C2H2O2

No No D6h E, 2C6, 2C3, C2, 3C2’, 3C2’’, i, , 

2S3, , 2S6, h, 3d, 3v

(C6H6) 2Cr

eclip

Yes No C2v (C6H6)Cr 

stagg

No No C2h Trans- 2,3

Br2 C4 H6


