PMath 360 Sample Final

l. Tuwo circles I:]. and I:E ara glirvan by

1 0 S T
C_: =2= |

0 3 -8-E &9

(a] ¥iod the matrix checo vepresenta every circie in the pancil

deteroined by L, and T,

(k) Fiod cosione of the angle detarodned by I:L and E..
=

1. The spiere 5 ino '[F-!j ir given bty tha agquation l.1.'2 + '|."2 + wz = 1,
Let 5 be the poiot with coordimates §0,0,-1).
{a} Flnd the equ=iipn of the atecesgraphlc projectlas fewm Che Frere
(w2 2,v « Ml to % uwafvp che poine 5 A6 the worzew

of praleaclon.

[} The nirele l[:l-:-EI]2 + I:j‘rT:I‘ r I im mappec by the abowe
profeccicn o A sdrcle on L. Finéd the eccuetion of the plane

cefedining chac ¢irele.

2

3. Let 5 be Lhe apheTe wilb equsifoh u + vo + w° = 1, Tun plames
l’lz T+ v= u=]
'1'2: u—=+ 2v 4+ Moo ]

[2) Find tha pales I'l and F'1 of cke places ‘r'll aed ‘r'E.

) Find the ifne 2 cootzicicg Pl Ard FE"

(c) Ehow that the pole of ony plan= in the pencl] detarmdnad by

"rz and 'r':__ lire on ke line £
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4.

5.

6.

7.

(a)

(b)

Find the matrix of the collineation ¢ that maps the points with
homogeneous coordinates (1,0,0), (0,1,0), (0,0,1), and (1,1,1) to
(1,2,3), (1,1,0), (0,1,1), and (1,-1,4), respectively.

Let £ be the line with homogeneous coordinates [2,-1,1]. Find 2¢.

Four collinear points in the plane are given with homogeneous coordinates

A:
(a)
(b)

(3,0,0), B: (1,2,-2), C: (8,1,-1), D: (0,-6,6),

Find the cross ratio (4,B;C,D).
Find the point X so that C and X are harmonic conjugates

with respect to A and B.

(See next page.)

Find the equation of the non-degenerate conic that

is tangent to the line ([0,1,-1] at the point (1,1,1),
is tangent to the line [1,0,0] at the point (0,0,1), and

contains the point (2,-2,2),
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6.(a) In the Desargues' Configuration below, find two triangles that

are perspective from the point A'. Find the line from which these

two trilaterals are perspective, '

(b) The following homogeneous coordinates are given for points in the
figures above:
v: (1,1,1) A: (1,0,0) A': (3,1,1)
B: (0,1,0) B': (2,1,2)
c: (0,0,1) C': (4,4,5)

Find the coordinates of the line P,Q,R.
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