Solving fe (r) =0 for 90 < 6 < 180.

The function f,(r) for 120 <8 < 180 when k = 3 is given by

f3 =1 + r-cos(theta) + r2-cos(2theta) + r3-cos(3-theta)

r4-cos(2 theta) + rscos(3 theta) — 1 — r-cos(theta)
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rcos(20) + 7 cos(360) —1 —rcos(6)
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Maple can apply trig identities to this to write it in terms of sin(0) and cos(0) .
simplify( f3, trig)
2 2sin(0)° (2 reos(0) +1)
S @)
rr—1
And now we just solve for when this equals 0.
sol3 == solve(% =0, r)
1
0, -—— 3)
2 cos(0)
The functionfe(r) for 90 <6 < 120 when k = 4 is
f4 :=1 + r-cos(theta) + r2-cos(2theta) + r3-cos(3-theta) + r4~cos(4-theta)
n rs-cos(3 theta) + r6cos(4 theta) — 1 — r-cos(theta)
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1 +rcos(0) + 7 cos(260) +r cos(38) + 7 cos(46) 4
N P cos(30) +°cos(40) —1 —rcos(0)
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simplify( f4, trig)
2rzsin(9)2(4r2c0s(6)2+2rcos(9) —F+1) 5)
P —1
sol4 := solve(% =0, r)
\/ 2 \/ 2
0 -cos(8) ++ -3cos(B) +1  cos(8) +y -3cos(B) +1 ©

4cos(9)2—1 4cos(9)2—1



We have to make sure that we take the correct zero where r is positive. We can check that the third
solution is the one we want by graphing it. (You can also show that for 90 < 8 < 120, the numerator in

solution 3 is positive while the denominator is negative since - % <cos(8) < 0. So multiplying the

fraction by -1 will produce a positive number.)

sol4[3]

~ cos(6) +\/ -3 cos(9)2+1
4cos(9)2—1

)

plot(sol4[3 ], theta = % 2R )
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