CHAPTER 10 / THE SAT MATH: ADDITIONAL TOPICS 447
EXERCISE SET 4: COMPLEX NUMBERS ANSWER KEY
No Calculator
1. 13 (1 + 2)(3 — 4i) Substitute 7# = —1: goor ks
y : o 1+i+i+(-1)
FOIL: DE) + ()(—41) + (21)(3) + (2)(—47) i
Simplify: 3—4i+6i—82  Simplify: L
Substitute i = —1: 3 — 4i + 6i —8(-1) 2i
Combine like terms: 11 + 2i Multiply by i/i: _l_i
Therefore,a=11and b=2,s0a + b= 13. £
Substitute # = —1: .- _.l_i
+1i -2 2
2. 7/5 or 1.4 Z f
—i
g L 6. C 2 + 2i)?
Multiply conjugate: “+02+10) . : ( ) )
=12 +1) FOIL: (2 + 20)(2 + 2i) =4 + 4i + 4i + 4i®
8 £ 4i 4 25 4 i Substitute i = —1: 4+8i—4=8i
FOIL: T
Srral=o=g 7. D BB+{)=3—1i
8+4i+2i—1 dis 3_j
L B e Divide by 3 + i B=——
Substitute ## = —1: Bt TS 3+1
Combine like terms: 7+6 931341
9—-3i4+3i—1i
Distribute division: 7 SRt . .
5 Substitute i* = —1: _F=di <3 &)
9—3i+3i—(-1)
2
3.9 e il 8—6i 4-3i
FOIL: b+ )b+ i) = b + bi + bi + i e £ e
Substitute > = —1: b*+ bi + bi—1 o o 4
Combine like terms: 2 —1)+2pi  Distribute division: B= T —gi
Since this must equal 80 + 18i, we can find b by solving -
either b? — 1 = 80 or 2b = 18. The solution to both equa- 8. B X2+ kx= -6

tionsis h=9.

4. 15 The equation we are given is a quadratic equa-
tionin whicha =1, b= —2, and ¢ = 15. Therefore, we can

use the quadratic formula:
Quadratic Formula: —bxyb —4ac

2a
2
Substitute: 2+ y(=2) —4()15)
2(1)
Simplify: 256
2
Siraplify: 242114
2
Distribute division: 1k i\/ﬁ
Therefore,a=1and b = 14,s0a + b = 15.
5. B Ly
1+
FOIL: 1 1

Q+)A+0) 1+i+i+i?

Add 6: 2+ kx+6=0

Substitute x =1 — i/5: (1 - i\/g)2 — k(l — l\[5_) +6=0

FOIL: (1-2i/5 +5i*) + k(1 - i/5) + 6=0
Simplify: (¥4«2i\/§)+k(l—i\/§)+6=0
Distribute: —4—2i\5 + k—ikJ5 +6=0
Collect terms: 2+k) - (2\/5 + k\/g)i =0

Therefore, both 2 4+ k = 0 and 25 + k5 =0, Solving
either equation gives k = —2.

9. B Aswediscussed in Lesson 10, the powers of i are
“cyclical,” and " = —i if and only if m is 3 more than a
multiple of 4. The only number among the choices that is
not 3 more than a multiple of 4 is (B) 18.



