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2013.3 Question 3
Since py + p2 + p3 + 44 = 0, we must have
0=0-0
=(P1+P2+P3s+44) (P1+P2+P3+44)
4 3 4
=> pi-pPi+t2), > Pi'P;
1=1 1=1 j=1i+1

Since P; are on the unit sphere, we must have p; - p; = 1. By symmetry, for all ¢ # j,

Pi - Pj

must be some real constant, say k.
Hence,
0=4-142-6-F,
which solves to
L1
=3
as desired.
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2. Since P1(0,0,1) and P»(a,0,b), we must have
0 a
P1 = 0 P2 = 0 3
1 b

and hence 1
p1-p2=0-a+0~0+1.b:b:_§_

We must have

po| = Va2 + 0%+ 52 = Va2 + 52 = 1,

which means
2v/2
a=—,

as desired.
The z-component of p3 and p4 must also be —%7 due to the dot product with vectp; being equal
to the z-component must also be equal to — 2
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then from 2?21 pi; = 0, we have

P4 = —d
_1
3
Since p3'p2:f%,we have
2v/2 1 1 1
d e R I R
7oeroas (55)-(-5) =5
and hence
2v/2 4
N e= =
3 9’
which means
6v2c = —4,
and hence
4 V2
c=——==——.
6v/2 3
Now, since p3-p4:—%,we have
2v/2 1 1 1
_e_ 2V~ d-(—d _Z )y =_z
c<c 3>+()+(3)(3) 3
Therefore,
_@ . _\@ —d? = 4
3 3 9’
and hence
=2
37
giving
g—+Y2
V3
Hence,
V2 V21 V2 V21
PS _77:l:7a_ L4\ —T— 7=y T 5 T 5 | -
3 V33 V3 3 3
3. We have
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Let X (z,y,z). We have
4

7

(XP)' = 42 1-x-p)°

x o\ \’ x % 2
=4||l1—-1{y]-10 +11—-(y]-[ O
1
I 2/ A ? ~3
2 2
N (-2 N (-7
_ V2 _ _V2
+ |1 Y 5 + |1 Yy Yl
Z _1 z _1
3 3
2v/2 1
=41(1- )2+<1\3fx+32>

is a constant, independent of the position of X.
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