MATH 353 - COMPLEX CALCULUS
FIRST MIDTERM

FAMILY NAME OTHER NAMES GRADE

F3th Cctober 2005, Duration : 99 minufes. Three questions : 15 4 15, 30 4+ 15 4 15,15 4+ 15

Solutions




1. (A) Prove that |z]>+ o = |z + af? — 2Re(az) foranya € R ,and z € C .
(B) Prove that |z|? + 2Re(bz) = |z -+ b|2 — |b)?> for any b,z € C .
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2. (A) If o € C is a root of a polynomial g with real coefficients, prove that a is
also arootof g . :
{(B) Find a,b € R such that f(z) = 2* + az + b admits 1 + 2{ as a root.
{(C) With these values of a, b substituted in f, find the remaining roots of f .

——

(A) inan Pobnumia\ 5(;{) = A-cf Ayt -+ A";{“
with ool w6 €, wheee Ag AL A €R

i i,

L

5(“) = A0+A4;*"4 Ah: = @a'f‘A‘a(.}«.—J- A“d“) - 3[11):0.

: i a 1*00*" of' 3 3 too .

i

(4+2§)$+ a(1+2i)+ b =0

-t 4as b 4 [*242“){ = 0

([5) f(4420)

it

a= A b = 10.

(C) Sintce 1+ 2i y 4 - 2 are  voolts ,{' {_‘) the
Fhird roet € € ¢ must 5a’risfj

(14“1") + (4-~21)+ ¢ = o .

Hen ce c= -2,



3. (A) Let f : C — C be a function defined by f{z) = (2% — 1)Im(z). Find the
derivative of f at all the points at which f is differentiable.

(B} Let © Cop € be a connected set and g : C — C be a differentiable function
such that {g(2)] is constant on 2. Prove that g is constant on Q .
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