To solve Sin z = 2
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We can write the original statement as 
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Multiply through by 2i:
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Let w = eiz:

[image: image5.wmf]w

=

4

 

ä

+

2

 

ä

 

�

!

!

!

3


Multiply through by w:
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Solve this as a quadratic in w, using the quadratic formula:
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for the general quadratic ax2 + bx + c = 0. In this case, a = 1, b = -4i and c = -1, so
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(-4i)2 = (-4) x (i)2 = 16i2 = -16, so 
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Therefore, 
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Taking the natural logarithm of both sides, we get
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where log (X) = the logarithm to the base e, the natural number [some people use ln (X), so try not to get confused). 

Using a Law of Logarithms, 
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this becomes
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Multiply both sides by (1/i) to get
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Now, since multiplying something by 1 does not change the original value,  
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So we can write 
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By the Laws of Logarithms again
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 this becomes
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Using Euler’s Equation,
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and substituting x = 0.5π, we get
[image: image29.wmf]z

=

p

2

-

ä

log

 

I

2

+

�

!

!

!

3

M

+

2

 

n

p


Raise both sides of this equation to the power of (-i)…

[image: image30.png]log (ab) = log (a) + log (b)




and taking the natural logarithm of both sides…

[image: image31.png]log (a*) = xlog (a)




We get


Substitute this into the equation


 to get


Since sin x is a periodic function with period 2π, the root repeats every 2π radians, so we get 


where n is an integer. 
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