
Integer powers of complex numbers 
1. The amount that a linear circuit changes the amplitude and phase shift of an alternating signal is described 

by a function known as the transfer function. For example, we may have that the transfer function is 

described by  
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If given the input amplitude and phase shift described by s = 1 + j, then H(1 + j) = 0.01724 – 0.2931j to 

four significant digits. Calculate H(–1 + j). It is likely easiest to calculate s2, and then multiply this by s to 

get s3, and to also just square the result of s2 to get the value of s4
. 

In previous topics, we have looked at examples where the frequency is fixed, such as with the 60 Hz 

alternating current coming through the power grid. We are now looking at situations where we are accepting 

a signal that may be comprised of many different frequencies, and we would like to determine how a circuit 

responds to each of the given frequencies. The reason the power grid uses a fixed frequency is that this 

makes the analysis so much easier.        


