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. Find all values for

(a) Log (i) (e) log (-3).
(b) Log (v3 —14). (f)
(c) Log (ivZ —v2). (8) log(49).
(d) Log [(1 +14)*]. (h) log (—v3 —1).

log 8.

. Find all the values of z for which each equation holds.

(a) Log(2) =1 —i%. (c) exp (2) = —ie.
(b) Log (2 —1) =i3. (d) exp (z+1) = 1.

. Show that f(2) = %’f—% is analytic everywhere except at the points —1, —2

and on the ray {(z,y):z < -5,y = 0}.

5

- Show that the following are harmonic functions in the right half-plane {z : Rez > 0}.

(a) u(z,y) =In(z* + ¢°) .
(b) v(z,y) = Arctan (¥).



1. Find the principal value of 2. Find all values of

(a) 4. (a) i
(b) (L+48)™. (b) (~1)¥2.
(c) (1) (©) ()%
(d) (1+iv3)?. (d) (1+14)%.
(e) (~1)5.
() (5)3 .
1. Establish that -+ cosz = — sin z for all z.

2. Demonstrate that, for all z, sin® z + cos? z = 1, as follows.

(a) Define the function g (z) = sin® z + cos® 2. Explain why g is entire.
(b) Show that g is constant. Hint: Look at g’ (2).
(c) Use part (b) to establish that, for all z, sin? z + cos? 2z = 1.



5. Show that, for all z, 6. Express the following quantities in u + iv form.

(a) sin (7 — 2) = sin 2. (a) cos (1 +1).

(b) sin (¥ — z) = cos 2. (b) sin (Z£%) . (f) tan (%F).
(c) sinh (z + ¢m) = —sinh 2. (c) sin 2i. (g) sinh (1 + in).
(d) tanh (z + iw) = tanh 2. (d) cos(=2+14). (h) cosh )

(e) sin (iz) = isinh z. (e) tan (T£2). (i) cosh (4= .

(f) cosh (iz) = cos 2.

7. Find the derivatives of the following, and state where they are defined.

(a) sin (1). (e) zsinh z.
(b) ztanz. (f) cosh z2.
(c) secz>. (g) ztanz.

(d) zese? 2.



8. Show that 9. Show that

(a) sinZ = sin z holds for all z. (a) lim cosz=l = .

(b) sinZ is nowhere analytic. (b) ﬁrf tan (zo + iy) = 1,
y—+oo

(c) coshZ = cosh z holds for all z. where ¢ is any fixed real number.

(d) coshZ is nowhere analytic.
10. Find all values of z for which each equation holds.
(a) sin z = cosh 4.
(b) cosz = 2.
(c) sinz = isinh 1.
(d) sinhz = £.
(e) coshz = 1.



15. Given an elegant argument that explains why the following functions are harmonic.
(a) h(z,y) =sinzcoshy.
(b) h(z,y) = coszsinhy.
(c) h(z,y) = sinhzcosy.
(d) h(z,y) = coshzsiny.

16. Establish the following identities.

(a) € = cos z + isin z.

(b) cosz = cos z coshy — isinxsinh y.

(c) sin (21 + 22) = sin 23 cos 23 + cos 21 sin 2.
(d) |cos z|* = cos® z + sinh? y.

(e) coshz = coshx cosy + isinh z siny.

(f) cosh? z — sinh? z = 1.

(g) cosh(z1 + 22) = cosh 21 cosh zz + sinh z1 sinh zs.



ain 2
(a) arcsin .
(b) arccos 2.
(c) arcsin3.

(d) arccos 3i.

(e) arctan 2i.

(f) arctans.

(g) arcsinh i.
(h) arcsinh 2.
(i) arccosh 1.
(j) arccosh %
(k) arctanh i.
(1) arctanh /3.

1. Find all values of the following. 2. Establish the following identities.

(M

(a) arccosz = —ilog [z +1i (1= 2% ] :
o

b) < arccos z = )
(b) + o)k

(c) arctanz = % log ("“) .
(d) £ arctanz = Ty
(e) arcsinz + arccos z = £ + 2n,

(f) a%arcta,nhz == 1—_3?

(g) arcsinh z = log {z + (2% + 1) %]

d : — 1
(h) Earcsmhz = W

(i) arccosh z = log [z I (z -1) %]

o d 1
——arccosh z = .
() drarccoshz = — oy



