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9-5 Study Guide and Intervention
Complex Numbers and ReWeivre’s Theorem

Polar Forms of Complex Numbers You can convert the complex number z = a + bi to polar or trigonometric form
using the formula z = r(cos 6+ i sin ), where r = [zl = Va2 + b2 and  =tan™? Efor a=0,0=tan"? S+ n for a=<0.

You can also convert a complex number in polar form to rectangular form by evaluating it for given values of 7 and 8
using the formulas a = cos & and » =r sin 6.

KeyConcept Absolute Value of a Complex Number

The absolute value of the complex number z = a + biis

|z| = |a+ bi| = Va®+ b2

Graph 3 - 4i in the complex plane and find its
absolute value.
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KeyConcept Polar Form of a Complex Number

The polar or trigonometric form of the complex number z= a + biis i (a, b)
Z=r(cos @ + isin @), where

r

r=|z| =Va%+b% a=rcos 6, b=rsin 6 and § = tan™’ gfor b
V]

-1 b
a>0or@=tan""32 for a < 0.
> G+ mfra< 5 p -
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Example 1: Express 2vV3 — 2i in polar form.

First find the modulus. Then find the argument.
r=va? + b2 9=tan'1§
=J(2\/§]2 + (—2)2 —tan~! 2 or =X
243 6
=4

The polar form of 2v3 — 2i is 4(005 % + isin i:) or about 4(cos 5.76 + i sin 5.76).

Example 2: Express = Z(COS E + isin E) in rectangular form.

Evaluate the trigonometric values and simplify.

2((:05 E + isin E) = Z(E + 1 (%)) orv2 + 2

2

The rectangular form of z is V2 + #V/2.
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Exercises

Express each cd.l‘.'nplex number in polar form.
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4.;1((:05?—; + isin ?—;) 4-6 Graph on pOIar g”d
~ and find rectangular
T form
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5. 442 (cus 5:“ + isin %ﬂ)

511 . . &m
0. 6({:05 Y + 1sin ?)




9.5.notebook April 20, 2017

Products, Quotients, Powers, and Roots of Complex Numbers Use these formulas to multiply and divide
complex numbers.

Given the complex numbers z; = ry(cos 8, +isin 8,) and z, = ry(cos B, +isin 6,),

Product Formula: Z1Z5 =11 [cos (01 + 85) +isin (B, +65)]
Quotient Formula: ;—1 = ?[cos (8, —05)+isin (6, —05)]
2 Iz

Example: Find 3(008 E + isin E) . 4((:05 12—[ + isin 12—(), and express it in rectangular form.

3((:05 E + isin E) - 4(005 g + isin g) Original expression
=3(4)[cos G + g) + isin G + g)] Product Formula

= 12((‘03 %ﬂ + isin %n) | Simplify.

= 12(_§ + l%) Evaluate.
=_6V2+ 612 Distributive Property

The polar form of the product is 12((:05 %ﬂ + isin 3{) and the rectangular form of the product is —6v'2 + 6iV2.
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Products, Quotients, Powers, and Roots of Complex Numbers Use these formulas to multiply and divide
complex numbers.

Given the complex numbers z; = ry(cos #; +isin #;) and z, = ry(cos 6, +isin 6,).

Product Formula: Z4Z5 =1y1 [cos (81 + 85) +isin (64 + 05)]

Quotient Formula: Z—l = r—[cos (8, —08;)+isin (6 —65)]
2 2

Find each product or quotient and express it in rectangular form.

= . ©
1r3(cos —‘ + isin T[) ;(cos £;—ﬂ,-+ I sin E)
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Products, Quotients, Powers, and Roots of Complex Numbers Use these formulas to multiply and divide
complex numbers.

Given the complex numbers z; = ry(cos 8; +isin 8,) and z, = ry(cos 0, +isin 6,),

Product Formula: 2129 =TT [cos (61 + 65) +isin (6 + 85)]
Quotient Formula: = r—[cos (61 —0,)+isin(8; —65)]
23 2

ﬁtcos - —|— I sin T[) 2(005 T+ isin T[)
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