Complex and Imaginary Numbers

A. 1.777 =i(remainder25) 2. i'* = —1(remainder.5) 3.i"" = —i(remainder.75)
4.5i+6-3i—-5=2i+1 5.2xi+3i—T7xi+5i=-5xi +8i
6. +i" —i®=i—i—1=-1 7.5i(7 - 4i) = 35i — 20i* = 35i + 20

8.(3i°)(2i°)(i") = (31)(20)i = 6i° = —6i
9.(3-5i)* =(3-5i)(3-5i)=9—-15i —15i+25i* =9 -15i —15i — 25 =—-16 — 30i

10.(4i +3)(2i — 7) = 8i* — 28i + 6i — 21 =—8 — 28i + 6i — 21 = —29 — 22i
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3 5 _ s (2i+3) 10i*+15i —10+15i
2i-3 (2i-3) 2i+3) 4i*-9 -13

i+3  (i+3) ‘(3i—2)_3i2—2i+9i—6_—9+7i
"3i4+2  Bi+2) 3i-2) 9i>—4 -13

B. 1.4/=3 V=5 =iJ3-i5 =i*J15 ==15
2. 3iN—4 - 2iN=5 = 324 225 =-3.2. 2.5 = 124/5
5 5 i3 53 53 53
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4. 1 — =

=2
5. NB3(=T +20) = i3GNT +2i) = 221 + 28243 = 21 = 23

o V5 _ N5 G+i2) 35410 _35+i10
"3-J=2 3-i2) B+iv2)  9-i22 11

7. 2J=8 + 5=50 = 2i\/8 + 5i/50 = 4i2 +25i\2 = 29i2



41\/_ 3V-27 +8i\2 —J-48 = 4i*\2 - 3iN27 + 8i2\2 - i[48 =
—4J_ 9ix/3 — 82 — 4ix/3 = 1242 - 13i\/3

Sxit T =—4i 2x+3-7=-5xi+6i+4
Sxi=—4i=T 2x+5xi=6i+4+4
4i—7 o
di 7 e X(2+5i)=6i+8

_(6i+8) (2-5i)

T 2 =D 5 TG s
T i T T T 4 7 12307 +16 -~ 40i
a4 e s T 4-257
e 4:571' . —28;;— 46

3x—=Tyi+2=5y+6x+2i

Dxi+Sy+3+2i=Txi+3i—4—4y 3x+2=5y+6x & —7yi =2i (solve this eq. first)

2xi+2i=Txi+3i & 5y+3=—4—4y  Bx-S5y=-2 y:%:_%
4., 5xi=1i —_ 5. —1
Sxi=i dy=-1 3x+ 5y =2 (substitute for "y")
i1 7
e = —— —2 _
X= =3 Y=y 3x+5(~%4)=2

10 = _ _24/ _8
20x—10=24 =21x=24 = x = 21_A

Sx+2yi—4=2y+3xi+6
S5x—4=2y+6 < 2yi=3xi
5x-2y=10 < 2y=3x= -3x+2y =0 (solve as a system)

35x-2y=10)= 15x—-6y =30
6. 5(-3x+2y=0)=—15x+10y=0

-3x+2(194)=0 4y =130
_ _ _30/_15
6x+30=0 y=30 =13/
—6x=-30

x=5

D. Check notes in reference section



3x* = 7x+6=0
Nature: b> — 4ac = (=7)* — 4(3)(6) = 49 — 72 = —23 (2 imaginary roots)

E.a) Sum: —% = —(_7% = %, Product: % = % =2
_—b4b —dac _~(DEJT7 —4G)6) _T4V23 _7+iV23

2a 2(3) 6 6

X

—4x*+3x+5=0
Nature: b° — 4ac = (3)* — 4(—4)(5) = 9+ 80 = 89 (2 real roots)

. __(@ _ ¢/ — _
b) Sum: —%——(%_4)— 34, Product: %—%_4)——%
_—btb’—dac _—3+(3) —4(-4)(5) _ -3%/89

2a 2(—4) -8

X

2X° +x+5=0
Nature: b* — 4ac = (1)* — 4(2)(5) = 1— 40 = -39 (2 imaginary roots)

. _b/—_1 ¢/ =5

¢) Sum: /a = A, Product: % = A

C—bEb —dac  —1+(1 —4Q2)5) —1+4J-39  —1+i/39
2a

X

2(2) 4 4
F.a) {-6,7}=>x=-6andx=7=(x+6)(x—7)=0=x—x—42=0

b) {-6i,6i} > x=—6i and x =6 = (x+6i)(x—6i)=0 =
X’ —6ix+6ix—36i’=0=x*+36=0

)c2—(1"1+r2)x+rlr2 =0

X =[(4=T)+ @+ T)]|x+@-Ti)4+7)=0
x> =8x+16—-49i° =0

x> —8x+65=0

C)

X =(n+n)x+nr,=0

) [—3—21' —3+2i} (—3—2ij(—3+2i]
X - + x+ =0
d) 5 5 5 5

xz—(_%)x+_92_54i2 :0:>x2+6/5x+£=0

25x° +30x+13=0




