{a) Write down = group of p-:rmuta.tmm of §1,2,3,4,5, ﬁ]- nnma:plcuu ko the
symmetry group of the figurs shown above. [E—E_ :;u ]

Fo ,
(b) Find all the cyclic subgroups of the group in part {a). & [ ':'-..__.-.-: T 5]

@ In this question, & is the symmelry group of the plane figure shown.
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{an annotated regular hexagon)
{i} Wnite down the clements of G in bracket notation, and the ﬂrd:r of (7.
' S r | Falr
{ii} Write down a subgroup of G of order 2 L?'-' LAl LA : .ﬁ L
(i1} Write down, with brief reason, whether or not 7 is a cyclic group.”

{tv) Prove that & 15 not q:r-umnrphl.: *u}l a aubgmu-p ul' the 5-}"I:I:I!I'I'Iﬂ:l":||' gruup ‘of a square,
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Let & be the symmetry group of the plane Ggure below (which is a regular hexagon
with an inscribed eguilateral trizngle).
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(1] Waing the labelling of the fgure, write dr:uwn the t!tm.:uhl u:nf-lf.-' in any mn'r_t:mml
notation, and siate ﬂ;_g,gjidcr of &7, é‘; £ ,‘_...*".;"f ar 4”-' ARES F b B3 [3]

(i) Write -_fgnwunsuhgt'nuy n-fif‘:"uﬁnrder?k 1 e WAL 3, C1 2 S0 1 ¢
— | §
|:lll:l Wrile é"mrn Ewo =uaﬂ'n:|u.p.| af (7 which ar= 1m1'r.|n:|'|:|i'|:l|‘_ '[1]
In this guestion G is the symmetry group nfil{:_fqm '
i) How many clements are there in &7 "'l._- ¥ [11
(i) By adding additional lines or marks to the square give a rough sketch of a
fipure whose symmetry group is a cyclic subgroup of  of order 4. (21

(i} Prove that G has no subgroup of order 3. : 2] ()



