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Detailed Solutions: Exercise 20.2

Useful Properties of w
Recall that w is a cube root of unity, where
wdb=1 and w#1
Important results:

o l+w+w?=0

Q1. Find all the cube roots of

(i) 64
Let 2% = 64 = 4°

= 4(1), 4w, d?

Roots

(i) —125
Lietea? = —125=1—5)7

z=—5(1), —5w, —5w?

Roots: | -5, —5w, —5u?]

(iii) 216
Let, 23 =216 = @8

z = 6(1)4 6w, 6uw?

Roots

(iv) b3
Let 2% = —b?

x=—b(l), —bw, —bw?

Roots: ‘—b, — b, —bwz‘

Q2. Evaluate

(@) (T+aw®)*
Using 1+ w4+ w? =0,

14+ w? = —w

Answer:
(i) (1 —w+ w1 +w—w?)

Rewriting,
[(1 4+ w?) — ][ +w) — w?]

Using 1 + w?® = —w and 1 +w = —w?

3

(o —w)(=w® —?)

() (—IQN— 4’ =4

Answer:

(iii) (2 + Bw + 20?2)8

={2(1+ wg) + 5w}6

Since 1+ w? = —w,

(—2w + 5w)® = (3w)®

= 35,8 = 720

Answer:

(i) (—1+vD + (1 — v

Since

~1+4+/=3 ~1-+/~3
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= ()" + (22!

= 16{w* + w®) = 16(w + w?)

Answer: | —16



Q3. Show that
(i)
(1 +w)(1 +«)1+wH(1 +’) = (w+?)

2

= w and w® = w?,

Since w
LHS=(14+w)?(1 +w?)?

— (PP ()t =w =1

R.HS = {w +w2)4 = (71)4 =1l
Hence proved.
(ii)
(a4 b)(aw + bw?) (aw? + bw) = a® 4+ b°

(o + bwg) (an + b)) = a1 b2 1 ab{w 4+ wQ)

=a® —ab+b?

(a+b)(a? —ab+ 7)) = a® +b°

Hence proved.

(iii)
(a+ wh+ wgc) {a+ w?h 1 we)

Expanding and simplifying,

=ad*+ b+ —ab—be—ca

Hence proved.

(iv)
14iv3Y | 1B
(52 (25 -
:w9+(w2)9_2

= w4+ Wi -2=1+@ 2=1
Hence proved.

(v)
(1 4+ w Qs @ (1 — B w?)?

— (2P (2)°

= —8wb 483 =-8+8=0

Hence proved.
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