MATH 3007A - Functions of a Complex Variable
Test 1 Solutions
October 6, 2016

[Marks]
4] 1. Let z = 2 — 3i. Determine the real part Re(z), the imaginary part I'm(z), the complex
conjugate z, and the magnitude |z|, of z.
Solution:
Re(z) =2, Im(z) = -3,z =2+ 34, |z| = V13.
3—2
2] 2. Express 5 ,Z in the form a + b7, a,b € R.
)
Solution:
3—2t 3—202—31 4-T1 4 7
241 24+12—1 ) 5 5
3] 3. Let z = —1— /3.
(a) Express z in polar form.
Solution:
1 3 . .
2|=2 = 2=2|—=— L_z _ 9 2mi/3 _ 9 Ami/3
2 2
(b) Determine arg(z) if arg(z) € [0, 27).
Solution:
(2) 47
arg(z) = —.
s 3
(c) Determine arg(z) if arg(z) € [—m, 7).
Solution:
(2) 2
arg(z) = ——.
s 3
2] 4. Let z = 3e~™/3,
(a) Determine log(z) if arg(z) € [0, 27).
Solution:
-
log(z) = In(3) + g
(b) Determine log(z) if arg(z) € [—m, 7).
Solution: .
log(z) = In(3) — %
[4] 5. Let z = —2¢e%™/3,

(a) Determine log(z) if arg(z) € [0, 27).
Solution:

-
log(z) = In(2) + g



(b) Determine log(z) if arg(z) € [—m, 7).
Solution:

m
log(z) = In(2) — 5
6. Find the square roots of —i and express them in the form a + bz, a,b € R.
Solution: .
—i=e5 T2k = the square roots are eTGH) k=0,1, i.e., e3™/4 and eT™/4,
. 1 1 , 1 1
ST = - — ¢+ —jand MM = — — —i.

V2 V2 V2 V2

. Find the cube roots of 64 and express them in the form a + b7, a,b € R.
Solution:

64 = 64e*™* = the cube roots are 4e2™*/3 L =0,1,2, i.e., 4, 4*>™/3 = —2 4+ 2/3 4,
and 4e*™/3 = —2 — 24/31.

. Find the fourth roots of 8v/3 + 8i. You may leave them in polar form.
Solution:

8v/3 + 8i = 1652k = the fourth roots are 2e31 11120 k= (,1,2,3, i.e.,
e/ 9p18mi/20 9 25mi/2 o 93T/



