(a) Uopswder Lhe oulbae G shown Below, with corpers labedled 1, o2 [This is net
thie Libelling given in the video programme POEAL)

Hothe coruers 1, 305 ol T e enl O o epeate a meew salid 8y, Four of whose

fnees are congruent cguilaternd triangles, e
THeen ) =0, Pl =il
| Samt Emerimse 4.3 For Unaf SGES in FExercse Boakle 20
tit Specily o set of eorners af § which may be similarly cut off o create a
solid Qs with '] 5 4,

tn] Speciflyoa sel of comers of Q) which may be similacly ent off Lo create a
solid y with ['*{Q) = Dy,

i1ii] Find the standaed groups o which the full symmetry groups gl ) and
Ceddy b e Bomarphie

(iv) The solid §fy is created by similarly cutting off the corners 1 and 3 of (.
Find the stapdard proup to which ) s pomarphic, sxplammg your
ANEWAET

(i} The vertices of o repular dodecahedron, 2, are labelled with the labels
I ooy & oasin the video programme ViC4A; so chat for ench = 1, ... 8. the
verkices labelled 7 oare those of a repular teteabedion, T,

Uamg the cyele notation applied Lo these lnbels:

(1) write down explicicly the elersenrs of the solgrronp & of TV that mags

Trte Tyamd B to T

(i) wrile down expheitly the elements of the subset 5 of U7 () that map
.||rI| i .I!-:j anid -.lr'_l 1is T;;

(o} explain friefly why &F D5 % & snbyroapoof UF [0, and fined Ui stanilard
groig o whel ot s smmerplic

@Ea] {i} Find the composites (13254%13524) and (1453 2013254) 10 A5

{un}) Deduce that there exigts an element of F‘{]GDS.-\]. of arder 2. and an

element of CY{1C05A)Y of order 3, each of which is a coumposite of bwo
elements of 17 (TS A] of order &, [Fecall that 'F [IEO05A) s the i
rotation groap of the regolac eosabedon. | .

{ur) By considering the geometric propertics of a regular icosahedron, dedice

that I'*{I2OSA) is generated by just one type of totation. :
What typeisl? J B s

th)y i} Denotig Lhe element of O of order 2 by o, weite downe an element of .--""'---;
Sy = Oy of oeder 1

{11} Hence find an element of MN{CUBE) of order 6. [Consider the cube to have :
vertices at { +1, £1, 3 1), labelled as in the figure below, and deseribe the i | a

symmetry as a composite of a reflection in & certain plane with a rotation
about an axis perpendicular to thal plane |

{in) How many subgroups isomorphic to g does T{CUBE) contam?
Explain ¥our answer



