"' WRITE YOUR NAME, STUDENT ID. BELOW !!!

NAME : ID :

1(10pts) (i) Explain what is an inversion of a point P with respect to a circle C.
(ii) In the following picture, O is the center of the circle C' and AB 1 OP. Prove
that @ is the inversion of P with respect to the circle C.

B

—3

wdwsof C = RE.OF R™ op

" lopl lopl T Rl

i) «<oBQ+ioAP= = <LOBR =< DBA

= ABA~ AOPA

o kel _ el - ppallop|= |oAlloBl=R®
loAl ™ )opl


(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)


2(10pts) (i) Calculate cos(72°) (Hint: use similar triangles AABC ~ ABCD).
(ii) Explain why the regular pentagon is constructible by compass/straightedge.
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3(10pts) The semiregular polyhedra rhombicosidodecahedron shown in the follow-
ing has the vertex configuration (3,4, 5,4). Calculate the number of triangles, squares
and pentagons. Write the detailed calculation.
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4(10pts) A semiregular tiling of the Euclidean plane has 5 tiles at each vertex.
Prove that there are at least 3 triangles. What are possible vertex configurations
when there are exactly three triangles?

Pﬁ; Suffese Heae ae ot et 2 ﬁag/% Tlew He
iy ugle ot o Wdtes 2 o let
2- 4ot 3-Go=2042lo= 3% >324o°

M A hwfmiuz_

1| e e 3t Hon Hle rensiniy aigles & 4
\oge # 3bo- 3bo= 3bo-(s0= |80° hich wik g

be 7[% 2 Squmes S, e watan w»{v'jwém

; 23 3) or [4,2,4,3,3) o
n (44 )§/§
(43,3 4,3) o [4,3,3, 3 4)

So Hlae aue dwo FmILiMi«%: [4—,4, 2,3/3)2[3/% 2 4 4) €
o (43,4, 3.3)=33434)0


(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)


6

5(10pts) (i) In the following picture, explain how to use Desargues’ Theorem for
the two triangles AFGB and AHJI to conclude that the points B, F' and E are on
the same line.

(ii) Which two triangles can be used to apply Desargues’ Theorem in order to prove
that the three points A, H and K are on the same line.
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6(18pts) Assume A§C’ is a right spherical triangle with right angle at C' on a sphere
with radius 1. Assume that C is the north pole and A is on the equator. Assume
that the angle /B is equal to 60° = . Use spherical trigonometry to calculate the

lengths | BC |, | AB | and cos ZA. (Note: cosF = 1, sin§ = \/75)
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7(16pts) Let T, be the isometry associated to the 2 x 2 matrix v = ( 0 1 )

(i) Is this T, a rotation or a translation?
(ii) What is the image of the geodesic {z = Re(z) = 1}7
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8(16pts) (i) Find an isometry T, of H that fixes 47 and sends oo to 2.
(ii) Calculate the hyperbolic distance from P = —3 + 5i to @ = 4i.
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