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Exercise 10/67

by James Coroneos™

. If 21 =2+ 34, 290 = —1+ 44, show on separate Argand diagrams (i) z; (ii) 2o
(iii) 21 + 22 (iv) 21 — 22 (V) 22 — 21 (Vi) 2129 (Vi) iz; (viii) iz

. Show on separate Argand diagrams the points representing
(1) 2—q (i) 3+4d (iii) (2 —14) + (34 47) (iv) (2 —13) — (3 + 49)
(v) (2—19)(344d) (vi) i(2 — 1) (vii) (3 + 47)

. Verify the triangle inequalities, |21 + zo| < |z1] + |22|, |21 — 22] > |21] — |22]
when (a) 21 =2+ 3i, 20 = —1+4i (b) 21 =2 — 14, 20 =3+ 4i.

. If 21 = r1(cos by +isinby), zo = ra(cosfs + isinOy) express z12o and 21 /22 in
mod-arg form.
(i) Find the modulus and argument of z; = —2v/3 + 26, 20 = 4i, Z =
1(1 4+ iv3). Deduce that Z = z1/2 and verify this by expressing
21/ 72 in the form x + iy.
(ii) Show that Z3 = —1 and find all the roots of 23 = —1.

. The points O, A, P, P>, P in an Argand diagram correspond respectively to
the complex numbers 0, 1, z1, 29, z. Further, the triangles OP, Py, OAP are

similar, with vertices corresponding in the order given. Prove that z = z1/25.

. Show by induction that |z1 4+ 22 + 23+ - -+ 2| < |21| + |22| + |23| + - - + | 24|
assuming that |z + 22| < |2z1] + |22|.
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