Precalculus - Complex Numbers and Complex
Zeros - Answer Key

Common Core N-CN.A.1, N-CN.A.2, N-CN.A.3, N-CN.C.7, N-CN.C.8, N-CN.C.9 - maths-pdf.fr/en/

Use this key to check each complex-number problem. Every step shows where i squared
becomes -1, and final answers are in bold.

Precalculus - Common Core State Standards: N-CN.A.1, N-CN.A.2, N-CN.A.3, N-CN.C.7,
N-CN.C.8, N-CN.C.9

Exercise 1 - Square roots of negatives

V—36=6:. v—20=2/20=22/5.

&: and 245

Exercise 2 - Powers of i

A7 =4-64+3,50 ;27 =43 =—_;. 50=4-12+32,s0 ;00 =;2—-_1.

—z and —1

Exercise 3 - Add complex numbers

Real parts: 442=6. Imaginary parts: 3—5=-13.

6—2z

Exercise 4 - Subtract complex numbers

T—3=4. —21—(—6) =41

444

Exercise 5 - Multiply

B—2i+12:—342 = 8+104+3.
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114102

Exercise 6 - Square a complex number

9+ 2d7+1644 = 9+24:—16.
—7 4244

Exercise 7 - Conjugate product

The conjugate is 5412z Product: 524122 = 254144.

54124 169

Exercise 8 - Divide

144,

Multiply by 1. Numerator 34344244244 = 1454 ; denominator 1+1=2.

[ ]
][]

45

%

Exercise 9 - Divide a real number

10(34++) _ 30410«
(3—1)(3+t) 10 °

342

Exercise 10 - Modulus

Yv2h4144 =13, y94+16=5.

13 and &

Exercise 11 - Read the complex plane
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2
G

A=3+2i,B=-2+i,C=-1-3i,D=4-i.

Read the real part from the horizontal axis and the imaginary part from the vertical axis.
|4]|=Va+4=V13.

A=3+21, B=—2+i, C=—1-3;, D=4—3; |4|=V13

Exercise 12 - A pure imaginary solution

Ti=—4, 50 r=+v—4.

=459

Exercise 13 - Complex roots by the formula

¢:5i“325—52:5%4*'. The discriminant is negative, so the parabola never reaches the axis.

=231+

Exercise 14 - Complex roots with a leading coefficient

— —Z:I:-'.l’f—‘l-lil — —Zil:lﬁ-t'_

—_1,3;
E—_g:l:g'a
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Exercise 15 - Discriminant

5 a4 3 2 -1 1 2 3
Negative discriminant: no x-intercepts.

(a) 16—16 =0: one real double root. (b) 1—12=—11=0: two complex roots. (c) 25—B=17>=0: two
real roots.

(a) one real; (b) two complex; (c) two real

Exercise 16 - Conjugate pair

The conjugate 2—3: is also a zero. (x—2—31)(z—2+431) = (z—2)*+9 = x2—4 z+13.

9—3z; z2—4x+13

Exercise 17 - All zeros of a cubic

Only one real zero.
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Synthetic division by z—1 gives x2—2x+5. Then g =2£3=20_149;,

1, 1424, 1—24

Exercise 18 - Missing zeros

Non-real zeros come in conjugate pairs: 1—z and 3z.

1—z and 3:

Exercise 19 - Impedance

[ Im

Z1+Z2

Re

Z1 + 72 =5 + 3i.

Z1+Z9=5+31, and V2540 =vIE ms5.83. V =(2+1)(3+41) = 6+8i+3i+4:2=2+115 .

543z ohms; about 5.23 ohms; ¥ =2411: volts

Exercise 20 - Verify a root

(1424)2=144¢—4 =—3+44. Then —3+41—2(1+2:)+5=—3+4:—2—4:+5=0,
The result is 0, so it is a root
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Exercise 21 - Power of a complex number

(1402 =1421412 =21 So (1+0)  =(20)2 =42 =—4,
—4
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