Cube Roots of Unity

Q.1. Simplify : (1 - w)(1 - w2)(1 - 0¥ (1 - w8).

Solution: 1

We have (1 - 0)(1 - ®2)(1 - w¥)(1 - w8)

= (1 - w)(1-w?)(1l-wdo)(l-wd.w?)

=(1 -0 -wd)1-0)(l-w?)[w3=1, w6= (w32 =1]
= (1 - w)(1-w)(l-0)1-o0?

= (1 + 0?2 -20)(1 + 0* - 20?)

=(1 4+ w2 -20)(1 + 0.0 - 202)

=1+ w?2-20)(1+ w-2w2)[wd=1]

= (- 0 - 20)(- 2 - 2w?2) [1 + © + ©2 = 0]

= (- 30)(- 3w?)

=9w3 =9x1 =9

Q.2. Simplify : (1 - 3w + w2)(1 + w - 3w?).

Solution : 2
We have (1 - 30 + ©2)(1 + w - 3w2) = (1 + w2 -3 ) (1 + ® - 3w2)
=1l+0w2+0-30-0)(l+o0+o0?-3w2-on2)

=(0 - 4w)(0 - 40?)

(- 40)(- 4w?)

16w3 = 16x1 [As, w3 = 1]
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Q.3. If w and w2 are cube roots of unity, prove that (2 - w + 202)(2 + 2w - w?) = 9.

Solution : 3

LHS. = (2 -0+ 202)(2 + 20 - ®?)

=4+ 40 - 202 - 20 - 202 + 03 + 402 + 403 - 2%
=4+ 2w + 503 - 204

=4 4+20+5-20

= 9 = R.H.S.

Q.4. If 1, w and w2 are cube of unity , prove that : (x + y)2 + (xw + yw?)2 + (xw? +
yw)2 = 6xy.

Solution : 4
LH.S. = (x + )2 + (xw + yw?)2 + (x0? + yw)?2
= (x2 + 2xy + y2) + (X202 + 2xyw3+ y20?) + (x20% + 2xyw3 + y2w?)

X2 (1 + w2+ w) +y2(1+w+ w2)+ 6xy

O+0+6xy[As,1+w+ w2=0, w3=1]

= 6xy = R.H.S.



