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^2(nx)}{1-\csc ^2(nx)}}$ What is
the convergence of the following
series?: $$\sum_{n=1}^{\infty}
\sqrt{\frac{\csc ^2(nx)-\cos
^2(nx)}{1-\csc ^2(nx)}}$$ I tried
applying Dirichlet's test, but I have
no idea where to start. Any hints?
A: We have $$\sum_{n=1}^N
\sqrt{\frac{\csc ^2(nx)-\cos
^2(nx)}{1-\csc ^2(nx)}} = \frac 1
{\sqrt{1-\csc ^2(Nx)}}
\sum_{n=1}^N \sqrt{\frac{4\csc
^2(nx)-(1+\csc ^2(nx))}{1+\csc
^2(nx)}}\\ = \frac 4 {(1-\csc
^2(Nx))^{3/2}} \sum_{n=1}^N
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