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Homework 6
Solutions to Instructor’s Questions

A1 (a): Re(3) = 3, Re(0− i) = 0, Re(2 + 3i) = 2, Re(1 + i) = 1
A1 (b): Im(3 + 0i) = 0, Im(0− 1i) = −1, Im(2 + 3i) = 3, Im(1 + 1i) = 1
A1 (c): 3 + 0i = 3− 0i = 3, 0− i = 0 + i = i, 2 + 3i = 2− 3i, 1 + i = 1− i
A1 (d): |3| = 3. | − i| =

√
02 + (−1)2 = 1, |2 + 3i| =

√
22 + 32 =

√
13,

|1 + i| =
√

12 + 12 =
√

2
A1 (e): −(3) = −3, −(−i) = i, −(2 + 3i) = −2− 3i, −(1 + i) = −1− i
A1 (f): 1

3 , 1
−i = i

(−i)i = i
1 = i, 1

2+3i = 2−3i
(2+3i)(2−3i) = 2−3i

13 = 2
13 −

3
13 i,

1
1+i = 1−i

(1+i)(1−i) = 1−i
2 = 1

2 −
1
2 i

A2 (a): (2 + 3i) + (1 + i) = (2 + 1) + (3 + 1)i = 3 + 4i
A2 (b): (2 + 3i)− (1 + i) = (2− 1) + (3− 1)i = 1 + 2i
A2 (c): (2 + 3i)(1 + i) = (2)(1) + (2)(i) + (3i)(1) + (3i)(i) = 2 + 2i+ 3i− 3 =
−1 + 5i.
A2 (d): 2+3i

1+i = (2+3i)(1−i)
(1+i)(1−i) = (2)(1)+(3i)(1)+2(−i)+(3i)(−i)

2 = 2+3i−2i+3
2 = 5+i

2

A2 (f): We have

z4 − z2
z2z3 + z1

=
1 + i− (−i)

(−i)(2 + 3i) + 3

=
1 + i+ i

(−i)(2 + 3i) + 3

=
1− i+ i

(−i)(2 + 3i) + 3

=
1

(−i)(2 + 3i) + 3

=
1

−2i+ 3 + 3

=
1

6− 2i

=
6 + 2i

(6− 2i)(6 + 2i)

=
6 + 2i

40

=
3

20
+

1

20
i

A3 (a): |z1| = 3, and it is on the negative x-axis, so it has principal argu-
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ment π.
A3 (b): |z2| =

√
02 + (−1)2 = 1, and it is on the negative y-axis, so it has

principal argument −π/2.
A3 (c): | − 1 + i| =

√
(−1)2 + 12 =

√
2. It is in the second quadrant, with

principal argument 3π/4.
A3 (d): Conjugation reflects across the real axis, so |z3| is the same as
|z3| =

√
2. This reflection flips the sign of the principal argument (unless it

is equal to −π) so the principal argument of z3 equals −3π/4.
A3 (e): |1/z3| = 1/|z3| = 1/

√
2. Inversion flips the sign of the principal

argument (unless it is equal to −π) so the principal argument of 1/z3 equals
−3π/4.
A3 (f): |z2z3| = |z2||z3| =

√
2. Add the arguments of z2 and z3 to get π/4

for the argument of z2z3. This is in the right range, so it is the principal
argument.
A3 (g): |z2/z3| = |z2|/|z3| = 1/

√
2. Subtract the argument of z3 from that

of z2 to get −5π/4 for the argument of z2/z3. This is not in the right range
to be a principal argument, so add 2π to get 3π/4 for the principal argument
of z2/z3.
A3 (h): |z3/z2| = |z3|/|z2| =

√
2. Subtract the argument of z2 from that

of z3 to get 5π/4 for the argument of z2/z3. This is not in the right range
to be a principal argument, so subtract 2π to get −3π/4 for the principal
argument of z3/z2.

A4 (a): z1 has absolute value
√

12 + 3 = 2 and argument −π/3:

z1 = 2
(

cos(−π/3) + i sin(−π/3)
)
,

so then

z61 = 26
(

cos(6(−π/3)) + i sin(6(−π/3))
)

= 64(1 + 0i)

= 64.

A4 (b): z71 = z61z1 = 64z1 = 64(1−
√

3i) = 64− 64
√

3i
A4 (c): z2 has absolute value

√
02 + 12 = 1 and argument π/2:

z2 = cos(π/2) + i sin(π/2),
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so then

z1032 = cos(103(π/2)) + i sin(103(π/2))

= cos(50π +
3π

2
) + i sin(50π +

3π

2
)

= cos(
3π

2
) + i sin(

3π

2
)

= 0 + i(−1)

= −i.

Or recognize that i2 = −1, so i4 = 1. Thus i100 = (i4)25 = 1, so then
i103 = i100i3 = (1)(i3) = i3 = (i2)i = −1(i) = −i.
A4 (d): z3 has absolute value

√
1
2 + 1

2 = 1 and argument −π/4:

z3 = cos(−π/4) + i sin(−π/4),

so then

z293 = cos(29(−π/4)) + i sin(29(−π/4))

= cos(−6π − 5π

4
) + i sin(−6π − 5π

4
)

= cos(−5π

4
) + i sin(−5π

4
)

= cos(
3π

4
) + i sin(

3π

4
)

= − 1√
2

+ i
1√
2
.

A5 (a): e2−
π
2
i = e2e−

π
2
i = e2(cos(−π/2) + i sin(−π/2)) = e2i(−1) = −ie2.

A5 (b): e−5+7πi = e−5e7πi = e−5(cos(7π) + i sin(7π) = e−5(−1) = −e−5.
A5 (c): ez1+z2 = ez1ez2 = (−ie2)(−e−5) = ie2e−5 = ie2−5 = ie−3.
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