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Midterm Exam I
October 1, 20124

No books. No notes. No calculators. No electronic devices of any kind.

Name Student Number

Problem 1. (3 points)
Find all solutions in C of the equation

22— (i+1)z2+i=0.

Write your answers in the form 2 = z + yi, with = and y real.
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Problem 2. (3 points)
Find all solutions in C of the equation

2> = -32.

Write your solutions in the form z = re¥, with r and 6 real, 7 > 0.

S < (™
2 =322 2°¢0 =2 e
\W()"
S 2= Q€ KN
\ Ralils
- Q Q\ng Q \(;O'(,)'l'5l L{' 5
LT ( 142k ) k<~ 01,734
- 2e %
e Sdubions ome
T/ L Ravs s ‘ -
Y L 5 oy R YA .
Qe ! 2 2 e Qe QQ‘QT/S-

+ 17/ s 4 (s

Puoler wasy 1o urite dbs Tludng e L e



Math 300, Midterm Exam I . " Page 3 of 8

Problem 3. (5 points)
True or false? (No reasons necessary.)
(a) The function f(z) = Im(z) — ¢ Re(z) is analytic in C.
(b) For every z € C, the real number Im(2) is a possible value for arg(e?).

(c) The complex exponential function maps vertical lines to rays eminating from
(but not containing) the origin, and it maps horizontal lines to circles centred

at the origin. dokmd M Ha slomeun De €
(d) If an analytic function takes only pure imaginary values, it is necessarily con-
stant. m D .

(e) The derivative of f(2) = e is f'(z) = meim+y),
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Problem 4. (4 points)
Does the following limit exist? If so, compute it.

: 1 2\"
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Justify your answer.
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Problem 5. (5 points)
(a) Find all points z + iy € C where the function
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(b) Find the largest open region where f is analytic.
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Problem 6. (5 points)

(a) Find a function v(z,y), such that f = u+ iv is analytic in C, where u is given
as

u(z +iy) = 22 + 2y — o2,
(b) Express f in terms of z.
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