Topic 4. Exercises on Complex Numbers 1V
Level 1

1. Use de Moivre’s theorem to solve z° = —1. By grouping the roots in complex conjugate
pairs, show that 2 +1= (z + 1)(z2 ~2zcos %+ 1)(z2 -2z cos3—g"—+ l) .

Indicate on an Argand diagram the locus of the point P representing z when




n

2. If z=cos@+isin®, show that z" +z7" =2cosnf.

Hence show that cos* 0 = %(cos 40 +4 c0s26 + 3) )



3. 1, » and o> are the three cube roots of unity. Simplify each of the expressions
(l +30+ (02)2 and (1 +o+ 30)2)2 and show that their sum is -4 and their product is 16.



4. Use de Moivre’s theorem to solve the equation z> =1. Show that the points representing
the five roots of this equation on an Argand diagram form the vertices of a regular

pentagon of area %sin %n and perimeter 10sin —TSE— .




5. Show that the roots of z% + 23 +1=0are among the roots of 22 —1=0. Hence find the
roots of z® + z3 +1=0 in modulus/argument form.
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6. If z =cosO+isin®, show that z" —z7" =2isinn6 . Hence show that

sin’ 0 =%(sin 50— 5sin 30 +10sin0).



e . . o : VWVWLA BV v v

Topic 4. Exercises on Complex Numbers IV ‘ \% 5‘ ﬂlﬁ{[l
Level 1
S

1. Use de Motvre’s theorem to solve z° =—1. By grouping the roots in complex conjugate
pairs, show that z¥+1= (z+l)(z —2zcosZ +l)(z ~2zc0s 3% i+ 1)
Indicate on a.n'ZArgand diagram the locus of the point P represermng z when
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2. Hz:cose+isin6 , showtat 2 + 27 = 2c0s78.
Hence shiow that cos*6 :\%Josile 4cos20+3).
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3. 1, ® and ©” are the three cube roots of unity. Simplify each of the expressions

(1'+ 3o+ 032)2 and (1 +o +Z~lcoi)Z and show that their sum is -4 and their product is 16.
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4. Use de Moitvre’s theorem to solve the equation _z5 =1. Show that the points representing
the five roots of this equation on an Argand diagram form the vertices of a regular

pentagon of area %sin n and perimeter 10sin =,
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5. Show that the roots of 28 +2° +1=0are among the roots of 2% ~1=0. Hence find the -
roots of z% +2z> +1=0 in modulus/argument form.
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6. If z =cos®+isind, show that 2" — 77" =2isinnb . Hence show that
sin5e=1i6(smse—5smse+105me). ‘ .
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