Answer on Question #53944— Math — Complex Analysis
Question
Find the fifth roots of 32(cos 280° + i sin 280°).
Solution
Definition:
Assume that the complex number z is presented in trigonometric form
z = p(cosp + ising),

then the n-th roots of z are defined by the formula

+21k .. +2mk
’W=",/p(cos¢ + isin? - ),

n

where k=0,1,2,...,n-1.
In the given problem the complex number z has the form
z = 32(c0s280° + isin280°).

For convenience, let’s rewrite the polar angle ¢ in radians:

280° = 280° - = = 27,
180 9

Hence, for (3) we obtain

z =32 (cos (%n) + isin (%Ln)).
Now using (2) we find the fifth roots of (5):

19—47r+2n:k —4n+2nk

+ isin=2 . ),k =0,1,2,3,4;

i/E = W(COS

19—47'[+0 %n+0 14 14
fork=0: z; =2 COST-I- isinT = 2 (COSET[ + isinEn>,
1#947T+271' %n+2n 327 327
fork=1: z,=2| cos z + isin z =2 (COSE + isinE),
14 14

?n+4n 7”4—4” 107 107
fork =2: z3 =2| cos =2( j >,

+ isin cos — + isin——
5 9 9
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19—411 + 61 %n + 61 681 681
fork=3: z=2] cos c + isin z =2 (cos a5 + isin—45 ),

%n + 8m %n + 8m 861 861
fork =4: z; = 2| cos + isin z =2 (cos—45 + isin—45 )

Therefore, the fifth roots of z = 32 (cos (17: 7'[) + isin (17: n)) are

14 .. 14 32, . 327
le =2 (cos—n + lSlTl—T[), z=2 (cos— + Lsm—),

45 45 45 45

107 . . 10w 681 . . 68T
# Z3 —2(cosT+LsmT), Z4—2(COSE+lSlnE),} (7)

861 . . 8em
Zs = 2 (cos— + lsm—).

k 45 45 }
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