Exercise walk-through

Euler’s relation, de Moivre’s
theorem and complex roots
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Exercises 2.1:2.3

2.1 Use de Moivre’s theorem to express cos 36 as a polynomial in cos 6.

2.2 Express sin® 6 in the form asin @ + bsin 3.

2.3 Solve 2% = 8i, giving the roots in the form re? with exact 6.
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Exercises 2.1:2.3

2.1 Use de Moivre’s theorem to express cos 36 as a polynomial in cos 6. [3]

2.1 Real part of (¢ +1is)%: ¢ —3cs? = ¢ — 3¢(1 — ¢*) = 4cos® 0 — 3cosb.

2.2 Express sin® 6 in the form asin @ + bsin 3. [3]

3

. 1 .
. sin 1 sin 30.

2.2 From sin 30 = 3s — 4s% (imaginary part of (c +is)3): sin® 0 =

2.3 Solve 2% = 8i, giving the roots in the form re? with exact 6. [4]

2.3 8i = 82, s0 z = 2eH™/6+2mk/3) p = (,1,2: 2e7/6 257/6 2¢137/2 (Check: the

product of the roots is 8¢i(™/6+57/6+37/2) — 8ei5™/2 — i ' matching 212023 = —(—8i).)
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Exercise 3.1

3.1 (Original.) (a) Show that cos*® = £(3 + 4cos26 + cos46). (b) Hence evaluate

/2
/ cos® 6 db. (7]
0
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Exercise 3.1

3.1 (Original.) (a) Show that cos*® = £(3 + 4cos26 + cos46). (b) Hence evaluate
/2

/ cos® 6 db. (7]
0

3.1 (a) cos*d = (HC;’S%) =

(1 + 2 cos 20 + Iteosdl) = 1(3 4 4cos 260 + cos46). (Or:
real part of (cosf + isinf)* i 2

— 6c2s% + s*; substitute ¢? = %20 g2 — 1ocos20 3 ()

1
1
s ¢ 2 5

w/2
L £(3+4cos20 4 cos40) df = ¢ [3«9+2$in29—|—ism49]0 =3.3Z =3
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Exercise 3.2

3.2 (Edexcel IAL WFMO02 June 2025 Q1.) (a) Express —2+v/2—24/6i in the form r(cos 0+
isin@), where r > 0 and —7 < § < 7. (b) Hence solve 2° = —2v/2 — 2v/6i, giving your
answers in the form re?, r > 0, -7 < 0 < 7. 8]
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Exercise 3.2

3.2 (Edexcel IAL WFMO02 June 2025 Q1.) (a) Express —2+v/2—24/6i in the form r(cos 0+
isin@), where r > 0 and —7 < § < 7. (b) Hence solve 2° = —2v/2 — 2v/6i, giving your
answers in the form re?, r > 0, -7 < 0 < 7. 8]

3.2 (a) Modulus \/(—2\/5)2 + (—=2v6)? = v/32 = 44/2. Both components negative, and

tanf = % = /3 gives a reference angle 3,800 = —m+% = —3F T 402 (cos— (=1).. .),

ie. 4v2(cos(—Z) + isin(—2)). (b) z = (4v/2)1/5¢/(5 2”/3“’”“) _ \/_6(—%%%), o
2 4n 10w 2 16w 147 227

071,2,3,4, 1.€. arguments ~15° 15° 15 = 3 15 2T = ~15 15 2T = _ﬁ (&H n

—mT<b S 7-(-): = {\/56_27Ti/15, \/564772'/15’ \/_627”/37 \/56—147ri/157 \/56_87Ti/15}.

Local review guidance: modulus and argument found exactly with the correct quadrant;
roots carry the 277;—’“ spread and land inside the stated argument range; power identities
simplified with ¢ + s? = 1 substitutions. This is authored classroom guidance.




