Chapter 2

Polynomial and Rational Functions

Section 2.1
Check Point Exercises

L oa  (5-20)+(3+3i)

=5-2i+3+3i
=(5+3)+(-2+3)i
=8+i

b. (2+6i)—(12-i)
=2+46i—12+1i
=(2-12)+(6+1)i
=-10+7i

2. a. T7i(2-9)=7i(2)-Ti(%
=14i — 63i*
=14i-63(-1)
=63+14i

b.  (5+4i)(6—7i)=30—35i+24i —28i>
=30-35i +24i — 28(-1)
=30+28-35i+24i
=58—11i

5+4i S5+4i 4+i

40 d—i 4+
20450 +16i +4i*
] PN a

16+1
_16+21i

17
16 21,
2,2

= i
17 17

4. a. 27 +/-48 =i\27 +i /48
=iN9-3+iV16-3
=3iv3 +4i3
=73

(2+i3)?

= (=2)% +2(=2)(i3) + (i3)?
= 4—4i\3+3i°

= 4—4i\3+3(-1)

=1-4i3

b.  (=2++/-3)?

—14+4-12  —14+i12

2

2
—14+2i\3

2
14,213

2 2
—T+i\3

5. x>-2x+2=0
a=1,b=-2,c=2

L ~bENb ~dac
2a
D)’ -4

2(1)
2+-/4-8

4—
2493

2
2+2i
x:

X =
X =

x=1%i
The solution set is {l1+i,1—i}.

Concept and Vocabulary Check 2.1
1. -1 -l

2. complex; imaginary; real

3. —6i

4. 14i

5. 18 —15i; 12i; —10i%; 10

6. 2+9i

7. 2450

8. @i 2i\5

9. -1 iiﬁ
2

Copyright © 2018 Pearson Education, Inc. 259
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Exercise Set 2.1 14.
1. (7+2)+(1-4)=T+2i+1-4i
=7+1+2i—4i
=8-2i 15.
2. (2+6i)+(@4—i)
=-2+6i+t4-i
=2+4+6i—i
:2+Sl 16.
3. (B+2)-(5-7)=3-5+2i+7i
=3+42i-5+7i 17.
=-2+9i
4. (“T7+5)—-(9-11)=-T+5+9+11i
=-7+9+5+11i
=2+16i 18.
5. 6-(-5+4i))—(-13-i)=6+5-4i+13+i
=24-3i
6. T—(=9+2i)—(-17—-i)=T+9-2i+17+i 19.
=33-i
7. 8i—(14-9i)=8i—14+9i
=_14+8i+9i
=-14+17i 20.
8. 15i—(12-11)=15i—12+11i
=—12+15i+11{
=12+ 26i
21.
9. -3i(7i-5) =-21i* +15i
=_21(-1)+ 15i
=21+15i
10. —8i (2i—7)=—16i* +56i =—16(-1)+ 56i
=9-25i =9+25=34=16+ 56i
11, (=5+4)(3+i) =—15-5i +12i + 4i*
=-15+7i-4
=-19+7i
22.
12, (—4-8i))(3+i)=—12—4i—24i - 8i*
=-12-28i+8
=—4-28i
13. (7-5i)(-2-3i) =—14-21i +10i +15°
=—14-15-11i
=-29-11i
260

(8 — 40)(=3 + 9i) = —24 +72i +12i - 36i°
=-24+36+84i
=12+84i

(3+50)(3-5i) = 9—15i +15i — 25/
=9+25
=34

(2+7i)(2-7i)=4-49* =4+49 =53

(=5+i)(=5—-i)=25+5i-5i—i°
=25+1
=26

(-T+iD)(=T—-i)=49+7i-7i—i’
=49+1
=50

(2+3i) = 4+12i+9
=4+12i-9
=-5+12i

(5-2i) =25-20i +4i
=25-20i - 4
= 21-20i

2 2 3+i
3-i 3—i 3+i
_2(3+1)

T 9+1
2(3+i)
10
3+i
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23.

24,

25.

26.

27.

28.

29.

30.

20 2 1-i 2i-2i% 2+42i , 31, 54-16 +3/-81 =5(4i) +3(9)
_ e = = =1+l . . .
1+i 1+i 1-i  1+1 2 =20i +27i = 47i
Si_ 5i 2+i 32. 5J-8+3/-18
2—i 2-i 2+i = 5i/8 +3ix/18 = 5i/4-2 +3i3/9-2
. 2
=101+51 Zl()i\/§+9i\/5
4+1 )
5410 =192
5 > ,
- 142 33, (-2++-4) =(-2+2)
: . , =4-8i+4i°
8i _ 8i  4+3 =4_8i_4
4-3i 4-30 4+3i ey
32i+24i°
-7 o 2
16+9 3. (-5--9) =(-5-i/9)’ =(-5-3i)’
24432
=T 5 =25+30i +9¢*
=25+30i-9
__24 32, =16+ 30i
25 25
2 2
—6i 6 3-2i —18i+127 3. (3-57) =(3-47)
3+2i 3+2i 3-2i 9+4 =9+6iN7 +i*(7)
Jle-lE L%, =9-7+6iN7
13 13 13 - l
=2+6i7
243i 2430 2-i
. o . 2 2
240 240 2-i 36, (-2++-11) =(-2+i/11)
4+4i - 3i . 2
= = 4-4i11 +i* (11)
_T+4i =4-11-4i\11
5 = 7411
=—+—i
3, 8V32_ 8+i32
3-4i 340 4-3i . 24 >
— 4 — 4 — 31 .
4430 4430 4-3i _8+ivi6-2
T, 24
12-25i +12i .
=== —8+4i\2
1649 =T N2
, 24
_ —25i \/_
= 3 6
=64 — /25 = ix/64 — 25 g5, T12+4-28 _-12+4i28 _ -12+i/4-7
=8i—5i=3i 32 32 32
_—12+2i\/7__§+ﬁi
=81 —/-144 = i\81 - i\[144 =9i—12i 32 16
=3i

Section 2.1 Complex Numbers
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39.

40.

41.

42,

43.

44.

262

—6-v-12  —6-i\/12

48 48
_—6-i\4-3
48
_—6-2i\3
48

~15-4/-18  -15-i/18 —15-i\9-2

33 33 33
_-15-32 5 V2

33 11 11
V=8 (V=3 5) = iB (i3 ~5)
=202 (i+/3 - 5
=26 - 2i\10
V=12 (V=4 =2 = ii2(i4 - 2)
=2i/3(2i-2)

= 4i>\3-2i\J6

= 43 -2i/6
(3v5)(-av=12) = (35 ) (~8i3)

=-24i* 15

= 24415

(37)(28)
= (3i/7)(2if8) = (3iN7)(2iN4 - 2)
= (37 ) (4in2) = 1214 = —12414

45.

46.

47.

¥2—6x+10=0

~ 6++/(=6)> — 4(1)(10)
T 2(1)
- 6+~/36—40
2

e 6+—4

2
_6+2i
2
x=3%i
The solution set is {3+7,3—i}.

X

¥2=2x+17=0

244(=2)% —4(1)(17)
X =

x=1x4i
The solution set is {1 +4i,1—4i}.

452 +8x+13=0

~ —8+ /82 —4(4)(13)
e 2(4)

_ —8++/64-208

=

_ —8++/-144

==

_ —8%12i

-8

_A(-2+3))

The solution set is {—1 +%i,— 1- %l}
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48. 2x*+2x+3=0 50.

ML V)2 -4(2)(3)

2(2)

—2++/4-24
4
~2++/-20

4
~2£2iy/5
==

_2(-1£i5)

-

_—1£i5

2

1.5

=z

2 2

The solution set is —l+—i,———
2 2

49. 3x2-8x+7=0 51.

_—(-8) /(=8> —4(3)(D)

B 2(3)

_ 8++/64—84

6
_8++20
6

_8+2iy5 52.

6
_ 2(4+i5)

6
I EINA
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V5 4 \/3.} 53.

Section 2.1 Complex Numbers

3x* —4x+6=0
) (=4’ -403)(6)
2(3)

_4+416-72
6
44456

6

442014
6

_2(2+in14)

6

_2+i14
3

2 14

=47
373

The solution set is £+£i,———i .
3 3 3

(2-3i)(1-i)-(3-1)(3+1)
:(2—2i—3i+3z’2)—(32—i2)
=2-5i+3i> =9+’
=—7-5i+4i°
=—7-5i+4(-1)

=—11-5i
(8+9i)(2-i)-(1-i)(1+i)
=(16—8i+18i—9i2)—(12—i2)
=16+10i = 9i* —1+>
=15+10i — 8
=15+10i-8(-1)

=23+10i

(2+i)2—(3—l')2
=(4+4i+i2)—(9—6i+i2)

=4+4i+i* —9+6i—i°
=-5+10i
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