Math 408(30-42) Homework 4 Name & Number:

1. (a) Use the expression e = cos z +isin z to show that

e™e” =c0sz, cosz, —sinz,sin z, +i(sin z, cos z, + COS Z, SiN Z,)

(b) Use the fact that cos(—z) = cosz and sin(—z) = —sin z to show that

e e =cosz, cosz, —sin z,sinz, —i(sin z,cos z, + €0s z, Sin z,)

(c) Use (a) and (b) above to show thatsin(z, +z,) =sinz cosz, +cosz sinz, .
(d) Show: cos(z, +z,) =cosz,cosz, —sinz,sinz,.

Note: (c) & (D) imply that sin2z =2sinzcoszand cos2z =cos’ z-sin’ z.
2. Find all the values of tan™(2i).

3. Show the following.
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(c) @+1i)' = exp(—Z+ 2nz) exp(i T) for n=0,£1,1£2,...
4. Use derivative rules in Calculus to show the following rules for w(t) = u(t) +iv(t) for areal variable t.

@) %[zow(t)] = z,W'(t), where z, is a complex constant.

(b) %[W(—t)] = —w'(—t), where w'(-t)is the derivative of w(t) with respect t evaluated at —t.

5. Find all roots of the equation logz=iz/2.
6. Show that Log(i®) = 3Log(i) .

7. Write |exp(2z+i)|and|exp(iz®)| in terms of x and y. Then show the following.
|exp(2z +i) +exp(iz?) |< e** + e

8. Show that (z,2,)' # z,'z, for z, =1—i, z, ==1—i.



