Question 4 {Dnit 4.) 25 marks

(#} Find the derivative of each of the following functions f, and specify the domain

(b}

af the derivative in each case.

(i) flz) = cosh{2e*)

(i) flz)=2Log:z

{i}  Use the definition of the derivative to prove that the function
J(z) = (Rez) + 4

is not differentiable at 2 — 3

(n} Use the Cauchy—Riemann equations to show that the function

flz +iy) = (32% — 357 — y) + (Bry + 2

15 i,

(c] The function § is defined Ty

flz) = 22

(1) Show that f iz conformal.

(i) Describe the peometric offect of £ on & zmall dise centred at 3e.

[iii) Show that the paths
Dyt =t +ilt+3) (tel-22)
Paimli) =143+ (te[0,2x])
are smooth and meet at the poast 31,

{iv] Determine the angle from the path f{I; ) to the path f{I';) at the point

fL3).
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