
Precalculus: 1.6 Complex Numbers Practice

Questions

1. Simplify −3

2
+
√
−81.

2. Simplify
√
−25
√
−9.

3. Simplify

(
3

4
− 3

4
i

)
+

(
9

4
+

5

4
i

)
.

4. Simplify

(
1

2
+ i

)2

.

5. Simplify (
√

2i)(
√

6i).

6. Simplify
2 + i

3− i
.

7. Simplify
4 + 2i

2− i
.

8. Determine the real and imaginary parts of the complex number
√
i. Hint: Let

√
i = a + bi a, b ∈ R, and then try to

determine the values of a and b.

9. Verify that x = −2i is a zero of y = x3 − (2− i)x2 + (2− 2i)x− 4.

10. If z is a complex number, which of the following is a real number?
(a) z + z̄
(b) zz̄
(c) (z + z̄)2

(d) (zz̄)2

(e) z2
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Solutions

1. −3

2
+
√
−81 = −3

2
+
√
−1 · 92 = −3

2
+
√
−1
√

92 = −3

2
+ 9i.

2.
√
−25
√
−9 = (5i)(3i) = 15i2 = 15(−1) = −15.

3.

(
3

4
− 3

4
i

)
+

(
9

4
+

5

4
i

)
=

(
3

4
+

9

4

)
+

(
−3

4
+

5

4

)
i =

(
3 + 9

4

)
+

(
−3 + 5

4

)
i = (3) +

(
1

2

)
i = 3 +

i

2
.

4.

(
1

2
+ i

)2

=

(
1

2

)2

+ i2 + 2
1

2
i =

1

4
− 1 + i = −3

4
+ i.

5. (
√

2i)(
√

6i) =
√

2 · 6i2 =
√

22 · 3(−1) =
√

22
√

3(−1) = −2
√

3.

6. Use the complex conjugate of denominator to divide two complex numbers.

2 + i

3− i
=

(2 + i)(3 + i)

(3− i)(3 + i)

=
6 + 5i + i2

9− i2

=
6 + 5i− 1

9− (−1)

=
5 + 5i

10

=
1 + i

2

7.

4 + 2i

2− i
=

(4 + 2i)(2 + i)

(2− i)(2 + i)

=
8 + 4i + 4i + 2i2

4− i2

=
8 + 8i + 2(−1)

4− (−1)

=
6 + 8i

5

8. Determine the real and imaginary parts of the complex number
√
i. Hint: Let

√
i = a + bi a, b ∈ R, and then try to

determine the values of a and b.
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9. Verify that x = −2i is a zero of y = x3 − (2− i)x2 + (2− 2i)x− 4.

y = x3 − (2− i)x2 + (2− 2i)x− 4

y = (−2i)3 − (2− i)(−2i)2 + (2− 2i)(−2i)− 4

= (−2)3i3 − (2− i)(−2)2i2 − 4i + 4i2 − 4

= (−8)(i2)i− (2− i)(4)(−1)− 4i + 4(−1)− 4

= (−8)(−1)i− (−8 + 4i)− 4i− 8

= 8i + 8− 4i− 4i− 8

= 0

10. If z is a nonreal complex number, which of the following is a real number?
(a) z + z̄
(b) zz̄
(c) (z + z̄)2

(d) (zz̄)2

(e) z2

Let a = a + bi with a, b ∈ R, so z̄ = a− bi and simplify each case.

(a) z + z̄ = a + bi + a− bi = 2a ∈ R
(b) zz̄ = (a + bi)(a− bi) = a2 − bi2 = a2 + b2 ∈ R
(c) (z + z̄)2 ∈ R since z + z̄ ∈ R
(d) (zz̄)2 ∈ R since zz̄ ∈ R
(e) z2 = (a + bi)2 = a2 + 2abi + b2i2 = (a2 − b2) + 2abi is not R unless a = 0
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