Complex Numbers in Polar Form
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Example:

Express the complex number in polar form.
2+ 2t
The polar form of a complex number 2 = a+ biis 2 = r(cos# + isinf) .

So, first find the absolute value of r.
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Now find the argument 6.
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Since a > 0, use the formula # = tan 1 (

f = tan ! (%)
~ 0.38

Note that here @ is measured in radians.

Therefore, the polar form of 5 + 24 is about 5.39 (cos (0.38) + isin (0.38)) .




Complex Numbers in General Polar Form

r(cos(6 + 2nm), isin(6 + 2nm))




Exercises

Write each of the following in Polar and General Polar

1:

Express each of these complex numbers in the form r(cos O+1 sin 8), where i*=—
) R ; :
() -1+i i) -V3-i (i) =+~ (iv) —6i.

Solutions on next page




Solution:
(i) -l+i=(-1,1)
re|=1+i|=VD2+(1)2=V1+1=12
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= | +i=\/§(cos 37:-+isin %)

i) -V3-i=(-V3,-1)
r=|-V3-i|=VB)2+ 1)2=V3+1=Va4=2
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- 3-i=2(cos 76 +zsmz6i)

(i) =

1+\/5i=(1 ﬁ)

(iv) —6i=0-6i=(0,-6)
r=10-6i|=V0%+(-6)2=Y0+36=136=6
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Exercise

Express 4(cosi6’i+isin%)inthcformx+yi.

Express 4(003%+isin i{) in the form x + yi.
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_SE’E is in the 2nd quadrant, so: Is
cosz-—cosi--ﬁ 4'
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More Exercises

Express each of the following complex numbers in the form r(cos 0+ i sin ), where i?=-1:

1 1+i 2. V3+i W 4. 3i
8, 2} 6. -1-V3i 7 1=i 8. 2-2i
. N2-V2i 10, -34V3i i L%, y W S
2 2 \/5_ \/5_
Express each of the following in the form a + bi:
13. cosi«m'sin£ 14. \/Ecos—usm 15.6<:osﬁ+isin-:‘!—’r
2 2 3 3
37 .. 3x S= Sn 4x 4
16. 2\/5(cos 73 +1 sin -4—) 17. lO(cos % +1 sin T) 18. Z(cos = +1sin ?)



