Precalculus - Complex Numbers and Complex
Zeros - Test Answer Key
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Worked solutions and scoring notes for the 9-question complex numbers test. Use the
scoring line under each solution to award partial credit.

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

Question 1 - Powers and radicals [2 pts]

43=4-1043, s0 ;43 = ;. V—4B8 =+/TE-3 = 4¢/3.
—: and 44,3

Scoring: 1 point for each.

Question 2 - Multiply [2 pts]

I+12:—25—B44 = 3+10:+8.
114107

Scoring: 1 point for the expansion, 1 point for replacing i squared.

Question 3 - Divide [2 pts]

Multiply by gig: numerator 10+415:42:4+3:4 = 74-17z; denominator 4+9=13.
7, 17;
ERNEL

Scoring: 1 point for the conjugate step, 1 point for the result.

Question 4 - Modulus and conjugate [2 pts]

|z|=VIE+144 =13. 27 = 25+144 = 169.

13 and 169
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Scoring: 1 point for each.

Question 5 - Complex plane [3 pts]

Rel

The sum is the fourth corner of the parallelogram.
(a) 2y =243, zg=—1+= (b) 1+4. (c) VEFI=VI3.
243z, —1+2; 1444¢; VI3

Scoring: 1 point for each part.

Question 6 - Quadratic with complex roots [2 pts]

307
y
2
(2, 16)
101
b " " " " " " xl
2 -1 1 2 3 4 5 6

Lowest point (2, 16).
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g =32£I0=80_ 228t The graph confirms there are no real zeros.

=344

Scoring: 1 point for the discriminant, 1 point for the roots.

Question 7 - Classify the roots [2 pts]

36—40=—4<0, two non-real roots. z==8£2t,

—4; r=—341

Scoring: 1 point for the discriminant and classification, 1 point for the roots.

Question 8 - Conjugate pairs and degree [3 pts]

(@) 34+1. (b) (r—3+%) (z—3—1) =(r—3)*+1=x2—6x+10. (c) (zr—1)(zr—2)=22—3242; times
rid—6x+10 gives z4—9x3+30x2—42x4+20.

3+e; r2—6x4+10; x4—9r34+30052—4204+20

Scoring: 1 point for each part.

Question 9 - Verify a root [2 pts]

(2—i)2=4—44+42=3—44. Then 3—4i—4(2—2)+5=3—4:—8+4:+5=0,
The value is 0

Scoring: 1 point for squaring correctly, 1 point for showing the sum is 0.

Total

20 points
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