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Algebra

2.1. Radicais

1.2.

1.3.

2.2.

2.3.

3.1.

3.2.

3.3.

4.1.
4.2.

4.3.

4.4.

4.5.

4.6.

5.1.
5.2.
5.3.
54.
5.5.
5.6.

6.1.
6.2.
6.3.

6.4.

7.1.
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Seja [ o comprimento do lado de um quadrado.
1=\16=4
/=4cm
1=/81=9
/=9 cm
/=
[=0,1 cm
Seja a o comprimento da aresta de um cubo.
a=%/§=2
a=2cm
a=31000=10
a=10cm
a=3/0,001=0,1
a=0,1cm 304
324 = 2 xF x3 = 1
2x3x3=18 27
V25%100 = =5x10=50 3
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24501 2
122515

52 x/49 x~[2 = 2433
5x7x2 =352 1

xeRey,zeR+

V24150 /98 + 8 =

=2 +425%2 —J49x 2 +/9x 2 =
=2 +25 x/2 =49x2 +/9x 2 =

=V2+5/2-7V2+3V2=
=(145-743)V2= 22

7.2.

7.3.

7.4.

7.5.

248 +3V27 —\75 -3 =
=2J16%x3 +3/9x3 =/25x3 -3 =
=216 x4/3 + 349 x/3 =25 x+/3 =
:2><4><\/§+3><3><\/§><5><\/§><\/—:
=(8+9-5-1)V3=11/3

2-32+8=
=2-3V2++/4x2 =
=2-32+2\2=
=2-2

JE+J9T:+%\/Z=
=2\/Z+3\/Z+i\/5=
[2+3+ j\/— \/E,a>0

N

8.2

8.4.

T8x9x2 144

[GEEINEDN

(3x4)” 127 1

37 %47
127x127% 127 x127% 127127 127
=122 =144

=710 x[—lj_z S712 10 g2 12
7
1

:712 :712 —
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2.1. Radicais

9.1 (x-3) —2(x+1)" =2(x-3)(x+3)= 12.5. 25x2—10x\/§+3:(5x—\/§)2:(Sx—\/g)(Sx—\/g)
=x" —6x+9-2(x" +2x+1)-2(x* -9) =
=x> —6x+9-2x> —4x-2-2x>+18= Pag. 72
=-3x" —10x+25 Atividade inicial 1
3 2 2
02, Gx_3j :GX_3] Gx_3j: L. 2<2e(V2) <22
. | 1.2. \/§<2©(\/5)3<23
=[2x2—3x+9J[fx—3J= .
13. 2<2e(V2) <2
zlx3 fx2—§x2+9x+ x=27= s
8 2 14 22 (V2) <2
R :
BERE ) 2.1. —2<—\/5©(—2)2>(—\/5)
2 2 2
9.3. [(\/E—x)( 2+x)} :((ﬁ) —xz) = 22, 2<2e(2) <(~2)
=(2-2) =4-dx* +x' = 2.3. —2<—\/5©(—2)4>(—\/5)4
_ 4402
=x s 24, 2<2e(2) <(~2)
10.1. (x—fJ(Zx 1)=0s
1 Pag. 73
Sx——=0v2x-1=0& , ;
2 1.1. —7<—x/§:>(—7) <(—\/§)
1 1
TERYIT T 12, 7<2=(-7)">(~2)"
1
Sx=s 13. —4<1=(-4) <V
S—{i} 14, —4<1=(-4)">1°
2 1.5. a<b<0:>(—a)4>(—b)4
102,35 —5x+2=0<
_*N25-24 “265‘24@ Pag. 75
541 21 BI=Y9 ={(3) = 3" =3 e3>0
SxX =<
46 2.2. 10° =10
@ngvx:1<:> 2.3. 5/1nﬁoestédeﬁnidoporque74<0e6épar.
2 24. V9 =9¢9>0
Sx=—vx=1
3 25. 7/—214=—7'(22)7:—(/4—7:—4
2
S—{lsg} 26. {(-2)° ‘Zzé[(—2)2}6=4 ¢4>0
11. Por exemplo: 27. Y0=0
11.1. (x+2)(x—%J:0 28. Yo=0
11.2. (x—\/z)(x—%J:O Pig. 76
12.1. 9x° —1=(3x)’ - 1> =(3x—1)(3x +1 31 2 =427 =h
Ao 90X —1=(3x) —1? =(3x—1)(3x +1) 3.2.\/_\/7“:
122, (x-2) ~2(x-2)= 33, 45 o3 43
~(x-2)(x-2-2)= 34, G5 5
=(x-2)(x-4) 35 Y2f =% f
123, 42* ~5=(2x) ~(\5) = 36. 57 =¢(s*) -
:(2x—\/§)(2x+\/§) 3.7, $22x3* = \/ x3?

3.8. \/azbﬁclzol14 :\/ab3c6d7 ;a, b, c,deR"

12.4. 4x% +12x+9=(2x)" +2x3x2x+3> =
39. J6' =6=36

=(2x+3)’



311, 481a% =43 x¥a® =3Ja,a>0

3.12. Y326

4.1.
4.2.

4.3.

4.4.

4.5.

=3/25b1°a15:2b2a3,a>0eb>0
mm.c. (3,12)=12

Q/Z 4><\3/? TN 1\2/3

m.m.c. (1,3,4)

mm.c. (4,6)=12

dab? =0 =N o Y20 =7 D =Naas
m.m.c. (10,3,5)=30

Ja? =26 A5 Yab =" =
e = =D

8.2.

9.1.

9.2.

9.3.

2.1. Radicais

b) mm.c.(4,6,3,8)
5 =Js* =%f512
3512 < %1296 < 34096 < 36561
Logo, Y8 <6 <4 <3f3.

a) Proposicao falsa

b) Proposi¢do verdadeira

[] r N e

(
({e

Pag. 77
5.1. YaxYab=Yaxaxb=3Ya*b
5.2. mm.c.(2,3)=6
s x a4 =5 x 4> = Y5 x4* = 2000
5.3. mm.c. (3, 4) =12
(x4)%/5 (x3 —1t 1\/—3 12/24 3P = 12/43
5.4. mm.c. (3, 5) =15
(xs)% x3 1555 1\5/27 15[55 %2 = 15(25 000
Pag. 78
6
6.1. (\/22 X3’ ) =727 X330 =26 %319

6.2.

6.3.

3
5/ 107 4 5/ 30 12 3 5/ 30 10 2 3
(\/a bc) =\/a xb“xc =x/a xb" xb xc’ =
:a()bZS’bZC}

(8/a5b7clo )4 _ l(a5b7c10)4 :\/a5b7c10 :\/QALIXbbbCIO _

:a2b305\/ﬁ; a,b, ceR*

10.1.
10.2.
10.3.
10.4.

10.5.

10.6.

Psg. 81

(Va rj (ij (r) o) =
=Ha® =4a* xa® =a°Ya* ,a>0

11.1.

11.2.

11.3.

11.4.

11.5.

Pig. 82
1 W5 5 s
35 3J5x45 3x5 15
3 3x35* 325 s
E G B
3 x5 35 35 ss
25 24fs4fs 245t 2x5 10
3 3xi2 32 3
e il
5 5xN3? 5x927  5x927

1037:1037x1\0/3_3: 19310 = 3
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IL%M{@LJM&
3°V243 V37243 \3
—R1=9* =39
72 \/gXQ/E_MS}x}X\Z/? ><22_67 6
oo ¢100 100
K0 S0 2
7.3. = = - “Yr =Ya
BT Gsode Vs
Pig. 80
8.1. a) mm.c. (10,3,5)

125 < /243 < /100 000 < 1 000 000

Logo, §/5 <3/3 <310 < /100 .

W

P

12.1.

12.2.

Pig. 83

_J6+33  -3V3-6

2-9 7

NE) \/g(\/z+3)
J2-3 (\/— )(\/—+3)
2 V2(23-32) a5k

T 4x3-9x2

2W3+32 (2J§+3\/§)
_2n6-6_3-V6_, 6
-6 3 3



12.3.

1 Ja+3-a

Ja+3+a (Ja+3+a)(Ja+r3—a)
_Nav3-va_~av3i-a

a+3-a 3

aeN

g 325 (V)5 35355
U(B-i)(sen) s
:26—27\/'7
4
12 L B2 -1 _
S BN ([ ea]
\/§+\/—1 V321 _
3_(5_1)2 -(2- 2ﬁ+1)
7\/§+ﬁ_17(\/§+\/§—1)\/§7
22 22k
:\/g+2—\/5:\/g—\/5+2
4 4
5 2(\/1+J§+1)
12.6. = =
V1442 -1 (\/1+\/5—1)(\/1+\/§+1)
2(\/1+\/§+1) 2(\/1+\/5+1)ﬁ
N 1+\/5—1 - \/5\/5 B
:W=\/2+2ﬁ+\/§
Pig. 84
13.1. \3/§ ) A —B =(A-B)(4* + 4B+ B*)
(%/5) 9x2+22 e
GCER
_i/§+2i/§+4_
DS
:i/m+2%/§+4:
=33+239+4
2
13.2. BTz £ =B =(4-B)(L>+ 4B+ B)
4= ¢ B=32
2| (45) + ¥3x(2)+ (2] |
Br=e)
{545+
T 3v2
5
5
13.3. 1+2§/§: £ —B =(A-B)(4* + 4B+ B*)
_ 5 A=324 ¢ B=-1
_%/ﬁﬂ

2.1. Radicais

5[(3 24) +{/24><7(—1)+(—1)2}

o @E) -y _
_S(W—WH) {JBx8) 2241
- 24+1 - 5 )

39><( ) J_4+1

_43/5—@+1

5

241
-1

13.4.

A'-B*=(A-B)(A +A’B+AB’ +B’)

A=32 ¢ B=I

(M)[(%f H({2) —1e2er m}

() -r
(4‘/5+1)(4‘/§+§‘/2—2+4‘/5+1)
= T =
:{‘/?+§‘/2>3+(‘/2—2+42+(‘/?+§‘/27+42+1:
=2+ 243 422+ 242 +1=

=3+22+2¢8+242
6 6

\/§+\/_ \/§+ 32

13.5.

A'~B'=(4-B)(4 +A'B+ 4B’ + B')

4=43 ¢ B=—4

6[(%)3+(%)2(_@)+43x(_@)2+(_@)3]
: () -(+5)
[ EE T )

3-9

=3-427+339-343
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\/§+\/§:%/2—4_2\/2_3:
" 0
:3/—23>< _2><\/22><2:
2
ISR LEN
2
4
_ o
3
:2\3/5_46277

2
=232 4427 =
=22

14.1. (% )4 -




V108 x</3

142, ————= 108
4/5) 54
7\/22><3><3><\4/\/32><3 3 9
- i3 - -
_2><3\/§><§/§_
_T_
_6x«8/?><§/3_3_
_7\8/; =

3

4 _ A3
=6} ;3 =643

14.3. 24381 = =
V32 x+/239 \/275><\/323><9
CBxB-FB
2 2x X9

o x®E-3%3 bB

4292 x9 42 x4 <9

BB

P A

B

4><2><%/§ 8
+314
832
RN .

IRNCEET N
" ’ -
3B +243 -
_Tx =

33 = AW3Ix3 e
s BT e

=

W W NN

w
w

=N

14.4. = 144

X

=
o
:
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W NN NN

15.3.

15.4.

15.5.

15.6.

2.1. Radicais

37-2043=37-2x1043 =
:52—2x10J§+(2J§)2:

:(5—2\/3)2
372043 = [(5-243) =5-23

21-8J/5=21-2x45 =
=42—2X4J§+(J§)2=

(4]
212835 = (4-5) =445

9 NG 9 1
2 2=2-2x=+2= |
4 4 2 u/)z;\ﬁ

ab=103
10°+(+3) =10°

524 (243) =25412=37

(//u:'—'l\/g
#+(J5) =16+5=21

et |

)
)

2
54246 =5+ 2x1x+/6 =
:(\/§)2+2><1x\/g+(\/5)2 =

(]
V5+246 = (x/§+x/5)2 =3+2

ulvzlx\/g:\/?x\/g
(\/Z) P17 =7
(V3] +(v2) =s

15.1. 3+2v2=3+2x1V2 =
:(ﬁ)2+zﬁ+12:
=(\/5+1)2

W=m=\/§+1=1+ﬁ

152 3-2J2 =3-2x12 = |1 +(a) =3
:(ﬁ)z—lexﬁﬂzz
=(v2-1)

\/3—2\/—=,l(\/5—1)2 =2-1

‘ P +(V2) =3

3-242>0

2-1>0

Psg. 86

16.1.

16.2.

16.3.

16.4.

Pag. 87

(1/)\/::7\/5
7 +(\2) =51

5141442 =51+2x7/2 =

:72+2><7\/§+<\/5)2 =
-(1+)
\/51+14x/5:,l(7+\/5)2 =7+2

22-8J6 =22 -2x4/6 =

=42—2X4J€+(J€)2=
=(4—e)
4-J6>0
W=W=4—J€

3342042 =33+2x104/2 =

:52+2x10ﬁ+(2ﬁ)2:
=(5+2\/E)2

V334202 = [(5+232) =5+212
\/9+\/§ :\/9+x/§ _

4 2

9+32=9+16x2=9+4/2 =

(I/)\/: = 4\/3
4 +(V6) =22

ab\e =10y2
=5x242
10°+(v2) =10°

52 +(242) =33




2.1. Radicais

=9+2x242 = abe =242 182. 2 =32x &
:(2\/5)2+2X2\/§+12: 277(&":%9 <:>x:£<:>
s 1+(2v2) =9 Ho
:(2\/5+1) 673
er=—=c
\/9+\/§\/9+\/§ 2
- - 3
4 2 @xzéz—zcx:%
(2\/§+1)2 N
_ :2 2+1:\/5+l SZ{\()/E}
4 2 2
17.1. 7-2J6 =7-2x1J6 = (a+b)’ 183. (2-V2)x =2 o x= V2
\/_2 \/_ , 11/7:1\% 2—\/5
=6 —2J6+1)= 2
( 6 * ) (Vo) +17=7 \/5(2+\/5) 22 +2
& X = S x= =
:(\/3—1)2 (2-42)(2++2) 4-2
15-63/6 =15-2x36 = (a+b)’ - ex=y2+1
) ab=36 S:{\/E+1}
=3’ -2x3J6 +(V6) = () =15
( \/_)2 184. X’ -2\2x-1=0<
=(3-+6
W2+ (2ﬁ)z+4
V7-246 —15- 66 = “x= 5 <
2 2
5 - - S
:\/8_1_(3_\/3): ‘ J6-150 25 5 Ji3
3 \/E>() x=— =TT e
=264 2
246 —4 ¢ um namero irracional. 2\/5i2\/§
) Sy =——-"""c
17.2. 9+45=942x25=(a+b)" | 2
35) +2x25+2 "+ (V5) =9 Sx=V2eVIva=2 -
= = 2°+(/5) =9
(V5] #2245 + S=[3 43 3]
2
=(V5+2) 185. P2x—x-1=0=
9—4J§=(J§)2—2X2J§+22= ex(¥2-1)=1e
2 1
_ _ Sx=——
_(ﬁ 2) X %/E—l
V9+4v5 —\9-445 = (3/5)2+§/§+1 A —B =(4-B)(4* + 4B+ B?)
> > Sr=——r e ‘ ‘
=\/(J§+2) \/(\/5_2) _ ‘ J5-2>0 (\/5)—1 A=32,B=1
3/n2 3
= 5+2_(J§_2):4 @x:\/Z—;\/fH@
4 ¢ um namero natural. <:>x:3/Z+ %/5+ |
)3 3
Pag. 88 s={{4+2+1)
18.1. 5x+/2x-3=0< 19. Area de cada face do icosaedro:
<:>x(\/§+\/5):3<:> h2+(2\/§)2=(4\/§)2©
3 oShh=48-12& NEY
o x= =
V5442 S =48-12 o
3(\/3_\/5) < h*=36 (h>0)
Sx= o
(a5 ) S h=6 G
3(\/5_\/5) Area de cada face: 4\/§X6=12\/§
Sx=———‘t& 2
5-2 cm?
ox=v5-12 Area lateral:

s={5-2 (20x1243) em? = 24043 em?



20.

21.

Area da coroa circular: Ac
A, =nR* -’ r

Pelo Teorema de Pitagoras: ”
P+’ =R < R =27

Entao:

A =nx2r’ -t =’

Como 4. =ma , vem:
w=maorr=acr=vJa

Como o lado do quadrado ¢ igual a 2r, o perimetro é:
P=4x2r=8Ja
Logo, P= 8Ja cm.

Vesfera = ﬂTE(\/E)Z X\/E
3
=4m3

Vsemiesfera = Zﬂ\/g
Volume do cilindro de
altura /3 :

Velinidro =

=n(\/§)2 X\/§=3TE\/§

Végua = 375\/5 - 275\/5 = Tf\/g
NG

3nh=n\/§<:>h=T

3

h=— cm
3

Psg. 91

Atividades complementares

22.1.

22.2.

22.3.

22.4.

23.1.

23.2.

23.3.

23.4.

24.1.

24.2.

24.3.

—;>—1<:>(—;]2 <(—1)2

e () <)

RN
2 3 2 3

4o

>3- (4]

Y=8cx=Y8ox=2

§={2}

x =—27<:>x=ﬁ<:>x=—3

s={-3}

* =-3 & impossivel

>

2.1. Radicais

244. =3 x=-4Bvx=43
s={-3, 3]
245. x*=10000 = x* =10* = x=410* v x=410* &

<Sx=-10vx=10
S:{—IO,IO}

24.6. x*=-4 , & impossivel
s={}

247. X =-1lox=-1ox=-1
S={-1

248. ¥ =N ox=Y3N2cx=22
§=1{-2)

249. ¥*=0=x=0
5 =10}

(4 =64)

25.2. 7t =7

253. yf[-1=¥1=1
254. I-1=-1
25.5. 327 =2

25.6. 5/27:((/@:4
257, {f(-8) = 8" =3

258. {/(-5) =-5

25.9. JL_1 (2°=32)
32 2
25.10.5/0 =0

25.11.4/0,0001 = §/(0,1)* =0,1

25.12.30,000000008 =23/(0,002)’ =0,002
26.1. 3 =33 =40

262, 7 =77 =7

263. \3a =2¢(3a)’ =$9a7,a>0

26.4. M:ZW:W

26.5. ¥a'b® ='"Ja'p> =3fab”

26.6. \Jab® ={a*p’ ,a>0eb>0

27. Por exemplo:

271, N2 =42 =42 =42*

272, 5 =45 =35 =K5*

273. 43 =3B =43 =3

274, Y2xr =225 =Y =24, x>0
27.5. 2x” =475 =¥2°x° =2' %5 x>0

2 2 4 3.6 4 8
27.6. ;/x{_lg/” _1{/” _zg/” ;x>0,y>0ez>0
z z

6 9 12 2
z z




28.1.

28.2.

28.3.

28.4.

mm.c. (2,4)=4

\/Ez,/(hzz)z =W,a>0

4[lb,b>0
2

29.1.

29.2.

29.3.

29.4.

30.1.
30.2.
30.3.
30.4.
30.5.

30.6.

30.7.

pag. 92
mm.c. (3,5,15)=15
%/z 1325 \5/5
J7 =47 =5

15, 72 _ 1\5/4—9
1§32 <49 <512

Logo,i/z<‘x5/?<3/2—3.
mm.c. (3,6,9)=18
%:1826:%

{3 =30 =729
5 =5 =625
o4 < Vo625 <729
Logo,i/z<€/5—2<g/37.
mm.c (4,6,8)=24
%:24252%

47 =7 - 425
o4 < X125 <256
Logo,i‘/z<x8/§<f/27.
mm.c. (2,3,4)=12
V3 =§3 =729

3 =3 = /6561
\/272 16 — 1\2/@
r 9729 < 963561
o, {7 <3 <AF .
J— 8

O\

NG
Ja
Va=2J3
V8=+16=4
I5=310
Y8 =%M6=
x332 = V2’ xg(2°) =
720 =4 =

\6/27><62:4\6/E

%x%:“z“xlz(ff

=422 = a7 x2 =232

f
e
V2%
2%
2%
NG

2.1. Radicais

30.8. Y xix® =x <y =
:m:(‘/?:x,x>0

30.9. 23/5x3v2 =6x 5> x§2° —6Y5* x2° =
— 64258 = 64200

30.10. (‘/;xé/;:{‘/;x{‘/xm =xxx" =
:W:m:xzw,x>0

3001 27 <32 =920 <R =R2" =
=22 x2" =2%128

30.12. \5/128%%:#2—%%% 2t =
:2><£/2—2><%><2\3/—:
:2><£/2—2><%><2\3/—:
T T = -
=12048

311 (2-43)(2443) =22 ~(V3) =4-3=1
31.2. (ﬁ+\/§)2=2+2\/5\/§+3=5+2\/6

31.3. (2\/5—5\/5)2:8—2><2x/§x5\/§+75:
=83-20V6
31.4. (2\/5—\/5)(\/3_\/5):
=233 - 232 -V2\3 +4242 =
=2x3-2J6 -6 +2=
-8-3V6
315, B2 -2)=B(2-44)=
e —432 =
04 _ 45
—{2*x2 =
-24P2
31.6. (2%/5—3%/5)2:
=(2334—32/§)2=
:(2x3xi/§—3i/§)2:
(35 ~ofi -
-939
32.1. /63 —5v28 +/112 —74/252 +2./448 =
=% T —5J4xT +16x7 —4/36x7 +24/64%x 7 =
=37 = 5% 27 =7 = Tx 647 +2x 87 =

=(3-10+4-42+16)V7 =
=297
32.2. 5V12 + 7/48 = 24/10 —%\/19 =

=

N

Il Il
N I\J
=

=543 +7x/16><3—2\/36><3><%\/64><3 =

:5x2x/§+7x4\/§—2x6\/§—%x8\/—:
=(10+28-12-4)V3 =223



32.3. 3125 +%m+éx/z4 ‘%JZ_:

=3425%5 +%\/16X5—%\/49x5—%\/4x5 =
:3x5\/§+lx4\/§—%x7\/§—%x2\/—:

=Y(2*abxs) =2 =
=2°x b’ x22a’b =3/b° x4a’h =
=4b*34a’b
34, 2 +2xp+ )’
34.1. Para x=+/2 ¢ y:Z\/gz
2(V2) - 242 %235 + (245 ) =
=2x2-4J10 +20 =

=24-44/10
34.2. Para x= 8 =42 =\2 ey:\/zz:

2(\/5)2 —Zﬁx\/z-q-(\/zf =
2 2
1 5

=4-2+—=
2 2

35.0. Y4:32=42=2
35.2. m:%:</10;15:4§

35.3. %/gl{’/g=\6/5—2:{’/§:6,§

35.4. 4/5;%:1223:1\2/3_2:1\2/?
%/Ex%/g 2>< %/—
/s

35.6. \/Ex%/g;(‘/—:

=1\2/2>6><1234~1\2/F:
6 4

:1226x34:(22)3:122;3 _
=%3 =33

63 TB [T
V2:3/4 {’/2—3\(’/2—4 23 2

35.5.

35.7.

35.8.

%X%71234X124371234x437
Je:sh  wWetn Vo6

4 4
(-

2.1. Radicais

0 !
36.1. (ifzj = (—J =3
-3 3 1
36.2. (%/E) =[(%/§)} B
5
36.3. (\5/5)1 x(%)z Y K3 =
51x32—52
2 2
36.4. (%/— )73 )2 Y3232 =
—g.g_
37.1. B =43
37.2. 32 =32 =2° =2
37.3. \5V2 =\W52 x2 =450
374. Y2Ya* =I2%a* =%8a* ,a>0
3 3 ;
37.5. (\/asx/a—}) —( \/(as)zxcfj *(4a13) =
_ (a13) :4(139:41136><[13:
Y
37.6. Y2322 = Y2 x2 x2 =2 <2 =
4 x4 22 =92 — 204
37.7. Y28 x3:32 =
:3 22X23X633 622:
7625X6337625X337
& A7 -
:623x31:663:\/€
pag. 93
380, = SERE)
B BxB 3
\/5 \/EX\/E \/E 4x3 2\/5 \/5
382, Y2 - Nz 3 N3
U6 Jex6 6 6 6 3
383 Lol V55
) 5 J5 J5xals 5
384, [0V A5
) 3 B3xBB 3
385, | IENCREE I




PN N5 L L L

3o %x322 3/2><22_ 323 - 2
PRI AL
ol 5 - - -

g0, 3 _ 3 33 3 4
T3 24343 2z 2x3 2
2 2><z/3—3 72x(/3—372x(/3—372{/3—3

3810 304 33 <7 333 33 9
391, 0 - o2+47) :6(2+ﬁ):
2V (2-47)(2447)  4-7
=6(2+ﬁ)=—2(2+\/7)=
-3
——4-27
1 V241 241 _ sl

2o (V2- )(ﬁﬂ) 2-1

-5 (2 B)(V2-43)

V243 (V2+4B3)(V2-43)
_2-2243+43 _

2-3

:5—21\/622%_5

39.3.

394

W23 (W23 (32 +B) 183
:30(”155*@):2(3@@):
=6v2+243
Ja Va(2va—b) )

2JZ+JZ_(2JZ+JE)(2JZ—\/E)_

39.5.

:2“_‘/Z_b,a>0eb>o

4a -

9.6 L\ E e ) N
" avaa (Vzra+a)(N2va—a)
_a(\2ra—va) a(2ra-Va)

(2+a)-a 2

,a>0

40.1. ! = A -B =(A-B)(4’+A4B+B)

22 4=2 ¢ B=2=38
( ) +2\/5+4
({2) -2
_%/Z+23/§+4_
S
7_%/Z+2%/5+4

- 6

30 30(3v2 +3) 30(3V2+43)

2.1. Radicais

2
40.2. %/§+§/5: £ ~B =(A-B)(A£ + 4B+ B*)
,-!:ﬁc B= \/E
o (45 4 5+(2)- (32
G
257 -¥10+43)
T sv2
= 2(¥25 - 10 +4)
7
6 {*~B*=(A-B)(4' + A’B+ 4B’ + B’
40-3. 1+<‘/5: j4:#5c(/f: 1)l |
(5) (43 <+ () ey |
(-
6(4/2—3—4224'42—1)
- 2-1 -
=648 +642-6v2-6
1
40.4. ﬁ_%: A= B*=(A-B)(4’+ AB+ 4B + B)
- 1 _ ,4:\‘/Iclizﬁ
GG
() () 45+ (T) ) + (45

(V3) ~(43)

R R R LA LR
4-3

=464 + 448 + 36 + 427

411 (3-45)(3+45)-(2- ﬁ)zz
=9—5—(4—4J§+3):
=4-7+43=4L3-3

41.2. (2—\/5)2—( 6_4ﬁ)2:
=4—4ﬁ+2—(6—4ﬁ)=
=6-42-6+4/2=0

413, (32 -243)(3V2 + 243) + (1+242) =
=(3\/5)2—(2x/§)2+1+4\/5+8:
—18-12+1+4/2+8=15+42

2 \/— 2

414, [1—%«/5} —2(1-&)[1+22J -
:1—\/5+1x2—(2—2\/5)(1+\/§+%j:
2 (- zﬁ)( +fj
:3—\/5—(3+2J5—3\/§—2x2):

2

>
2



41.5. 4(—1—‘/25]2_(1_\/5)(2+3\/§)z:

:4[l+ﬁ+§J_(l_ﬁ)(4+nﬁ+n):
=4+4/3+3-(1-43)(31+123) =

:7+4J§—(31+12J§—31J§—36):
=7+4/3+5+193 =

=12+233

41.6. (2\/7) (——]2

:4(2_@)[1+ﬁ+3}

4 3 9

4(2—[)[172+\/3§J=
7,23 7\/_J

:
[1

4

12

2 B
B

=4

3
3
LG}
6 12

41.7. 43/()c—a)3 :2‘\‘/(x—a)2 =
_ Hx—-a
2\x—a
41.8. 128 —316 +3/54 =
=3/64x2 —3[8x2 +327x2 =
=8 x2 Y x2-Y3x2=
=42-20%2+32=
=532
41.9. Y16x* +354x* —3/-128x" =
= 3/8x* x 2x + 327 x 2x +64x* x 2x =
:w3/(2x)3 ><\3/5+,3l(3x)3 x32x +,3l(4x)3 x32x =
=2xx3/2x +3xx32x +4xx3f2x =
:(2x+3x+4x)3/2—:
=9xi2x

i/mx\/_ \3/2\/§><1
\/ﬁ

=2,x—a>0

41.10.

2
:24 24 Fea

2\/4JF :2\/\/4&4*‘ _
24 \/i/Z3 x4

24'3'42 3'42
= =2x4 =
4(%/?)2 3’210
— 24 3 227:) — 212 2—6 —

—o2 =22 k2 =2

41.11.

42.1.

42.2.

42.3.

43.1.

43.2.

43.3.

2.1. Radicais

44233 =(a+b) =3
4423 =(V3) + 24341 = (V3) +17=4
(e
Ja+245 = (V3 ( 3+1) =3 +1
36-16v82 =(a—b)’ ab=38 252x4ﬁ
36—16ﬁ=(4ﬁ)2—16ﬁ+22 xa(@f“
(42) +2°=36
= (a2 -2)
W:W: |4ﬁ 250
=42-2
7+ 2310 =(a+b)’ a3 =33
7+2310 = (V5) +2410+(+2) = (V) +(+2) =7
= (V5+42)
J7+2410 = (<5 ( 5+J—) =542
10-4J/6 =(a—b)’ ab=26
10~ 46 =(V6) ~ 46 +2° = (Vo) +2=10
= (V6 -2)
Jio-av6 = (Vo -2) =v6-2= [Va-2e0
=246 =\6-2
29+123/5 =(a+b)’ wbm6fE—3x2Fe
29+12J§=32+12J§+(2J§)2= 6 +(\5) =41229
= (3+2V5) Sy -
m=4/(3+2\/§)2=3+2\/§=2\/§+3
4441677 = (a+b) wbetfT T =
4441637 =4 41637 + (27 = 8 +(V7) =71
4 +(2V7) =44

=(4+2\/7)2
Jaa 41677 = (4+207) =4+27 =27 +4

6-2v5=(a-b)’ ab =5 =15
(6—2J§)=(J§)2—2J§+12= (V3) +1=6
=(V5-1)

Jo-25 = (V5 -1) =51 (v5-1-0)

163 1ey5(10V5) (V5 )
Jo-25 V5-1 (V5-1)(V5+1)
142545 6425
T os-1 4
:3+\/§

2




45.1.

45.2.

xt—-10x* +1=0
Fazendo y = x*:
, 10++/100 — 4
Vol Hl=0e y=
10++/96 10++/16x6
Sy= 5 Sy= 5 o

+
I IR

Substituindo y por x?:
¥ =5+2/6vx=5-2/6 = 5-2/6>0
o x=+5426 vx=+5-26
Cileulo auxiliar:
5+2v6 = (a+b) |ab =6 —v2x3=..
54205 =(43) + 246 + (V2 = | (V2 +(+5) =
=(V3+2)
V54208 = (V3 4+2) =3+
De igual modo:
V526 = (V3 -+2) =\3-v2
Entao:

x=45+26 vx=+y5-26 <
ox=3+2vx=—3-V2vx=13-12v
vix=—/3+2
S:{\/3+\/5,x/§—x/5,—\/§+x/5,—x/§—x/5}

X —83x* ~16=0

Fazendo y = x?:

1 -8By-16=0<

_sBelnre
2

8316
y=—0—e

S y=4/3+8v y=4/3-8
Substituindo:
X =4f3+8v x> =43 -8
A segunda equagdo ¢ impossivel porque 4/3-8<0.
F=4f3+8o x=t/H3+8 =
S x= i(\/g +\/E) =

vV +yavie 62
S={V6+v2 , -6 -V2]

b

(4(1%1(;(1:[(/\ “[":“/7-}1 ab=23 =12 =6 x+/2...

W3+8=(V6) +26v2 +(v2) = 24({3) =7
~(Ve+2) £ (Viz) =13

a5 =|(Ve ) =era |(J) +(v2) =3

46.
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a:Va, beR*, Ja* +b* =a+b

Proposigdo falsa

Por exemplo, v3* +4° =5#3+4 .

47.

2.1. Radicais

b: Va, beR, \/a_2+\/b_2:.l(a+b)2

Proposigdo falsa

Por exemplo, \/3_2+\/(—2)2 =3+2=5c¢ ,[[3+(—2)]2 =

c: Va, beR, i/a_zxi/b_z :J(axb)2
Proposigdo verdadeira, pois:
Q/a_zxi/b_zzmzd(axb)z

d: Va, beR", \Ja* xb* =ba
Proposigdo falsa
Por exemplo, W:S e 1x/5=15

e: VaeR\{O}, 4 %/5

fﬂaZ
Proposi¢do verdadeira, pois:
a o a
—=e—=i==Ya
3laz 3/az a

f: Proposicdo verdadeira
3
lyg-o _ \ﬁ ; \ﬁ
2 Y s N4
g: Proposicgéo falsa, pois:

( \/5+1)2:\/5+1
(4‘/§+1)2:(<‘/§)+2<‘/§+1:\/§+1+2<‘/§

h:Proposigdo falsa
d=2ox={2vx=-A2
i Proposigéo falsa, pois:
—1 ésolugdo de x* =1 e ndo é solugdo de x” =1

Jj: Proposi¢do verdadeira, pois:
3 2
(V2] ~V2x(V2) 47 7=
~(V2) ~(+2) +0=0
k:Proposicéo falsa, pois:
(3 Ua)14 :(21 5 )14 _ 21'(26)14 _ 3’(26)2 _
— 3’212 :24 + 26
I: Proposicao verdadeira, pois:
P<7<3=1<7<3

O octaedro ¢ formado por duas piramides iguais.

E necessario calcular a altura de uma das piramides.

2a
//’ a a
‘ N2
2

Diagonal da base:
d=d"+d’
d*=2a" o d=A2d & (a>0)

od=2a

Semidiagonal = %



Altura da piramide:

48.

49.1.

49.2.

2
h +(ﬁa] =

2

oSh=d-—d o

Voctaedro = 2 % Vpixémide

=2><§><A x altura =

base

L _ig30°
EB

2\/E:Ex?<:>
o 6V2 =EBx3 o
<:>EB=@<:>
3
623
V33
@EBz#@
@ﬁ:Zx/g
BC =EB’ +CE
FCZ :(2\/3)2+(2x/5)2 P D 4
o BC =24+8 &
o BC=32 <
& BC=+16x2 < BC =42
Perimetro:
AD+DC+CB+ AB =
=22+ 22 +42+ 22 + 246 =
=10v2 +2V6

Logo, o perimetro do trapézio é (10\/5 +24/6 ) cm.
@ =250 < a :\3/2\/%
o a=4x50 &

< a=Y200
O comprimento da aresta do cubo é ¥/200 cm.

30°

@ﬁ: f=4

1
Voiramide = —xV_, =
3

cubo

:%xZ\/S—:M

3

10V2
3 cm-.

O volume da pirdmide [ABCDH] é

49.3.

49.4.

—2 —2 —
HC =HG +GC

7€ - (4200 +(4300)’

@?Cz=2x(m)3©

o HC =+28200° <

& HC =+/2x3/200 <
& HC =2} x 200 <
o HC =42 x2x100 <

o HC=Y2*x10* &

o HC=32*x10 &

< HC =340 cm
HB' =DB' +HD

HB' =(40) +(¢200) & [05-7ic
o HB =340* +$200°
& HB' = 31600 + 3200 <
o HB =38x200 +3200 <
o HB =23200 +3200 <

o HB =33Y200 &

& HB=+/33200 <

& HB=+39%x200 <

< HB =%/1800
BH =£1800 cm

2.1. Radicais

50.

51.
51.1.

AB=20M =—>

2
Abasezﬁzz 78\/5 =64X3=ﬁ
3 9 3

83
X

83

Aface =
2

64 32 64+128 192

Atotal =— + 4 x—
3

3 3

A érea total da superficie da pirdmide ¢ 64 cm?.

BC=a

AxEM 3

2

3

64

2

64

3 3. 3%

3
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%2=a2+a2© %zVZaZQ FGzﬁa@

Poory =3x32a=32a



51.2.

51.3.

52.

O triangulo [BGE] ¢ equilatero de lado V2a.

s +(ﬁa]2 =(\/§a)2 =3 E
2

1
o=2d--d <

2 h \/Ea
<:>h2—ga2<:>

2
B ; G
Sh=,~d < N2
2

@hz\/gaah—://;

3
_\/Eaxﬁa \/g -
A[BGE]_ 2 2

V3

A area do triangulo [BGE] ¢ 7a .

LA)

1 -
Vpiramide = 5 A[EBF] x FG 53.
1 axa a
=—X - 1
3 2 6 &
Seja A a altura pedida:
1
Vpirémide = g A[BGE] xh
1 f J' a’h

xh=

3 2 @

Como (2) = (1), vem:

2 3
\Eah a—<:>\/—a2h @ eh=

6 6 fa
a a3 V3

Sh=—F7<h= S h=—a

NG NENA 3
B3

A altura da piramide [EBGF] é ?a .

Sejam 4, B e C os centros das circunferéncias interiores ¢ O 0

centro da circunferéncia exterior.
N

7

2.1. Radicais

O ponto O também ¢ o centro da circunferéncia circunscrita
ao triangulo [ABC]. Como o tridngulo é equilatero, entdo este
ponto também ¢ o ponto de intersecdo das medianas. Logo:

oc=2mc=23

3 3
Seja [ON] o raio da circunferéncia exterior que passa em C.
Entdo, OC + CN ¢ igual ao raio da circunferéncia.

%x/gr+r:6<:>2\/§r+3r:18

<:>r(2\/§+3):18<:>r:2\/1§8+3<:>
) 18(2\/5—3) 18(2\/5—3)
_(2\/§+3)(2J§—3)©r_ 12-9
<:>r:6(2x/§—3)<:>r:12x/§—18

O raio de cada uma das circunferéncias é (18 - 2\/5 ) cm.

A altura da caixa deve ser igual ao didmetro dos sabonetes, ou
seja, 6 cm.
Para determina as dimensdes da base da caixa vamos

considerar o seguinte esquema onde se visualiza a planta da

caixa com os sabonetes. C
ﬁz = @2 + ?QZ Teorema de
. Pitagoras 3 S
6’=3"+P0 < PR3
o PO=-36-9 &
= PO=33 7k
A — B

Os triangulos [PSC] e [ROP]
sdo semelhantes por terem dois angulos iguais
(CSP ROP=90° ¢ OPR = PCS)

cs
PO PS’

seja, g :fc) CS=33

33 3
Podemos finalmente, concluir que o lado do triangulo
equilatero [4ABC] ¢ igual a:
CS+ST+TB=33+6+33=

=6+63

A caixa dos sabonetes tem a
forma de um prisma
triangular regular com 6 cm

de altura e (6 + 6\/3) cm de

aresta da base.

Seja M o ponto médio de [4B] e r o raio. L
AC=2r e AM =r
Como o tridngulo [4BC] ¢é equilatero:
AC =AM +MC’
L By =Ly = 2 2 e
(2r) =r’+MC ©MC =4r"-r* < MC =
& MC=+3r

"o

Avaliacio 1

2y <7 (i
4> o (3] »(- 8)3}
o (13> o 7 >4 o
o (Y54 o 7 <3F )

o (FeV)eF

0

Resposta: (C)



2.1. Radicais

4
2 4(_2) :WIZ Perimetro —2><£ \/2_ @a
Resposta: (A) R a1 (C)
esposta:
3. x6:4©x:i€/2<3x:i{>/?©x:ig/§ Y
_3 _ 3
ox=vx=- Pag. 97
x12:16<:>x:i1\2/27<:>x:i3/5 ot A s 1 . NS
3 3 N e =
ox=2vx==32 (~5)(5) 1-~/5 /5+1
Resposta: (C) (15)  (15)
) /zsé: /b\f(f V3(12 - (V5) 145 4 5(1-45)
) b3 » \Nb I = A -
1" —{+/5
1 £ o’ J}ba bR ()
Ya Yo Yot 7\/§x(—4)+1+\/§+\/§—57
b - 1-5 -
Resposta: (D) :_4\/§+2\/§_4:
3 3 ¢ o2 \* 4 -4
(V22-3B)  (¥x3-45)  (R5-45) ;
5. = = = _
i g 5 =3
(245-33) (35) Ay 4-Y81 _Psx3-327-3 _ 23-3
BB =(¥3) =3 BTN R e
Resposta: (C) _ -3 _ -3 -
6. (1—\/§)Z=1—2\/§+3=4—2\/§ 2 x2v =3 (2 x3 2 <43
_3
« ¥ =23 =4 x*=4+23 (ndo é solugio) :23\/3/5=—1:—1
« ¥ +43=7<x =7-43 (ndo é solugio) . x
e X2 =23x+2=0 9.3. 7 1: A -B*=(A-B)(4* + 4B+ B*)
4-233-23(1-3+2)=0 , A=32 ¢ B=1
(2) +32+1
©4-23-23+6+2=0c =
= 12-4J3=0 (falso) (32) -1
e X +243x+2=0 =34+32+1
4-23+2V3(1-V3)+ 2 10 2¢ -5 -5-0e -
2 —
S4-23+23-6+2=0 2y’ -5y-5=0%
= i ++/
< 0=0 (verdadeiro) @y:ﬁ_ 5440
Resposta: (D) 5 4
= - ++/
7. r=52r=10 > PSR CESCEE N
P+ =10 < 4
&2 =100 < 535
10 AP A —

) >0 ] 4
<SP =50=

Js
o1=50 = <:>y=\/§vy:—7
o 1=25x2 = 1=5V2

LN

/ Paray = x%
Resposta: (A) s
8.  Pelo Teorema de Pitagoras: a a X =svat =2 (equagdo impossivel)
5 -5 2
2 2 D 2 N 2 C
MN = [j +[EJ - . er=aBvr=y5 o
2 ox=-vx=45
1/2><— 1/ a M S:{—{‘/g,{‘/g}
a
—_ n[ 274
_ azia\/— \/— (@ >0) 2 11. b \/_ o Yaibt =Y x$ b“x\/—@
Jadb®

V2
/7 Y o
AM = AN = a+ @+ Eaz & b

< 5 T
=\/;\/a— 7a a>0

Logo,n=6



2.1. Radicais

121 (x-2) +x*=(\5) & 15 7-43=(a-0) ab=2/3
ox Artd+r’—5=0c 7-43=2" 43 +(\3) = 2 +(\3) =7
S22 —4x-1=0 2
4+16+8 4+:24 :(2_‘/5)
X=—""T"T """ X = =

4 4 > B
L aeiees | ax VI-a3 =2 V5) =28 (2

X=—TT-—"<

4 4 De igual modo:
2
x:2i\/g \/7+4x/_:,/(2+\/§) =2+3
2
244G J7-4B +7+403 =2-3+2+3=4
Como x > 0, temos x = > 16. AB=6 cm
, 2+\/€ 2 2+\/€_4 2 AC=BC=9 cm
12.2. Aquadrado =(x—2) = T—Z = 5 = Seja M o ponto médio de [4B].
ot ear e AC =+ MC
6-2 6-4V6+4 10-446 5 —
_[ : j == =56 9 =3+ MC <
& MC=81-27 =
A éarea do quadrado ¢é (%—\/gj cm?, o MC=54 < (MC>0)
13. Seja a a aresta do cubo. iMCj\/g
ﬁzza2+a2 MO;MC—V@
—2 —2 —2 <:>M0=3\/g—r
EC =EB +BC —2 —
AM™ + MO =r*

Ezza2+a2+a2<:>i’: 3d°

o - _ 2: 2 _ 2_ .2
<Z>EC=\/§LZ (EC>0ea>0) 9+(3\/€ r) rr<9+54 6\/gr+r e

63 21

Como FCzJE,temos: Sbr=63cr=—ror=—ro
V12 12 676 2/
Va=V2oa="Fca=|=<a=2 216 2146 7
3 3 Sr= Sr= sr==+6
g 2x/6 x+/6 12 4
cubo -
1 ., 8 8 16 O raio da circunferéncia circunscrita ao tridngulo éu cm.
Vpiramide:§><2 x2:§,logo V:8—§:? 4
. 17. Como AE=DC =3 ¢ ED // AC, entdo [ACDE] é um trapézi
O volume da parte do cubo ndo ocupada pela pirdmide é ) ome ¢ entdo | £] ¢ um trapezio
16 isosceles.
_ 3
3 cm’, E 6 D
14. 2x°—3x¥ -3=0 5 5
Para x=43: = h530°
2(4B) V3 x(B) 320 4 | c
- 300 M
60°
©2x3-3x{3 -3=0c
= 6-BxB-3=0s M3 9
©6-3-3200=0 2 2

Para x:—i/gz B
4

Logo, EDC = AED =120°

6 3
2X£_§FJ _ﬁx[_i/ﬂ 3-0e Seja M e[AD] tal que DM L AC e MDC =30°
4 4
Seja 4 a altura do trapézio.
3 -
o2x34 3x6[éj -3=0e ﬂ:cosw@h:sxﬁ@h:—wg
4 4 DC 2 3
3 3 MC . 1 3
= Z 3= —=sin30° o x=3x—x=—
<:>2+\/§><\/; 3=0 le > >

— 3
©%+ 3X§_3:0© AC=ED+2x=6+2x =9
3 3 Se BAC =30°e ACB=60°, entio CBA=90°, ou seja, o
S —+=--3=00=0 )
2 2 tridngulo [4BC] é retdngulo em B.



2.1. Radicais

::sm30°<:>—czi<:>87:2 182. V=—1’
9 2 2
AB — 93 3
——c0s30°<:>AB—9><—c>AB:T Como r=——a
3
A:Atrapézio+Alriéngulo= V4nx[\/§aJ V74 [\/gj X\/gx 3@
9 93 3 3TN
6+9 33 7~
649 33 2" 5 _ A
2 2 2 <:>V:§nxzx7a3<:>
_45V3 813 _ 9034813 17143 A
4 8 8 8 @V:m;as@
A area do pentagono [ABCDE] é M cm?. oW =3 o
2V
18.1. Sendo 2r ¢ a diagonal espacial do cubo: od="fro
d2:a2+a2© 7":\/3
@(2r)2=d2+a2<:> 4 @a:;/ZVXﬁQ
2 2 2 2 ¥ Tl:\/g\/g
o (2r) =d’+d’+a’ & . %/ | T
oS4 =3d" o Sa=3
3 ” 3n
er="d o
4 a



2.2. Poténcias de expoente racional

2.2. Poténcias de expoente racional 5 2 9 3
5.3. 3(%] =(%]3 54 1\z/a_gzalzza“,a>0
Pig. 98 . 1
3 2 -
Atividade inicial 2 55, ¢ (gj :(gy :(gjz’a -0
1 Y 1, 5 5 5
1.1. Se x=8%, temos x3=[83j =8 =8'=8. T 1
61 [-=—z=—=3"2
1 3 N3
Se x’ =8, entdo x=3/8 . Logo, 8° =3/8 . 1
! e (A e 62 -t L 1 o>
1.2. Se x=2%,vem x'=|2%| =2¢ =2'=2. 8181 3 B g
1 63 oL L _1_5%
Portanto, se x* =2, entdo xzi‘/E.Logo, 24 =32 . e 243_\5/3—5_372_
Pag. 99
i Pag. 102
11 257 =V35- 5 T L L S
Ao ST ENS = 2 19) T\9~3 70, 23024 =22 42 =2 2 =
1 0,5 L :12/28 93 :12/28—3 :1\2/2—5:2%
13. 27 =27=Y3 =3 14 (gj =(gjz =\/§=§ e
1 72. av:a =4a" Yar ="Yam o =
2 _ — mq-np
1.5. 0,(1)12 =4/0,01= 0,1 | 1 :ng/amq e :V‘V{I/a/annp —g M =
21. 75 =37 2.2. 0,01% =3/0,01 23. 30 =43 mgwo o mp

=aqa™ " =q" 1,a>0

=

1
24. a=Ya,a>0 25. (gj

\/;
=5—,a=20
8 Pag. 103
1 2z 2
3 V1-2: 32, =5t 33, sl_(ET 8.1. 8 x47 =8 x4 =8 x4’ =
3 2 2
Ya-at 7 (2 =3/(8x4)" =(8x4): =32
34. Ya=a*,a>20 35 5==|= moom
“ ( J 8.2. a" xb" ZWXW:\"/amxbm:

3
—tl(axb)" =(axb)r,a>0eb>0

Psg. 100

4. 27§:W:{/@:{/@:32:9 9.1. (a;Jsz(\/a—3f=,5/(x/?)2=$/\/W:
4.2. 64%:95:@:@:25:32 Y gt g

5
3 305 3\ 5V A5 3 1\ 3
43. 8 =38 ={(2') (") =2 =32 9.2. (20’5)4=(22]4=(\/5)4= (V2) =
3 3 473 12 67?
R CRIGIRGRGIE (7 =
16 16 2 2 2 =N =42 =2
_[ljﬁ _ L Pig. 104
2) 64 s s
4 2 -3 2 2
45. (8a) =3/(2a*)’ :3[(2a)3]4 :if[(za)“]s = g, 222 2
) (2*5)5 22 922
:(Za) =16a*,a20 2 3 2 3
2 5 x4 2 L 5 47 :
46. 1000° =3/(10°)" =3/(10%)" =10” =100 102, = =5x 27 == x— = 5x27 =
3 53 %42 53 4
7. 64 =(2)2 = /(10°) =J(2°) =2" =512 e I PP
= X — 5% =
48, 32 =300 =325 - A2°) =(22) =4 :51X4_2_5X12_4 B
:SXF—SX?:
Pag. 101 5 s
5 4 2 =1L 147
5.0, Y25 =28 5.2. Yot =gl 25 1616

=0



10.3.

11.

12.

1
1002+0,1°  ~100+1 10+1 11
11—3X(3X22_1)“ 12 x11 117 11

—2 —2 —2 P
AB + AE =BE AB = AE

_ _ 4/H2 _
2ABZ:(%)Z©ABZ: ; @ABZ:g

AB" & adreado quadrado [4BDE].

V2 142

Area de [ABCE] = -t

22
32 2 2
22 T4 16
1 1 e
:3\/;:3\/2:3:342 )=
3

=3x2?

3
A érea do quadrilatero é [3 x2 2] cm?.

AC =4B" +BC

(24/5)2=2@2@
@EZ:M;ZZ < h E
o AR =232 = I8
o AB=+232 =
o AB=\N32 o 4 g
e AB={2x2 o 4B={2'x2 o
< AB=248

Altura do triangulo, A:

W+ (4B) =(248) &1 =48 ¥ o

S =38 h=VIx8 = h=472
248 x 72
A[AED]: 5 =
=38x72 =2 x2x36 =
=42 x6 =22 x6 =

1
=26 =2x62

1
A érea do tridingulo é (2 X 62] cm?.

13.2.

14.

2.2. Poténcias de expoente racional

343 16x3 16

Atateral =4xaxh=4x—x—— =
9 5 45 15

. . 16
A érea da superficie lateral do prisma ¢ s m?,

Seja r o raio da esfera.

43 23
r=a2r=—or=—-
5 5
NE)
h_ 9 _ 53 _5
ro 243 9x2J3 18
5
a=AF =24
b=CD=9

2 2

c:[(mymsf _ [ (Va) +392f _

:(2%/§+32/§)% :(52/5)% :(5&(2/5)3)5 -

1 1

=(53><3)% :(5><52><3)% =(52)5x155 =

13.1.

Psg. 105

Altura do prisma: h =

o &

Abase = 1,92 m2
Aresta da base: a
192 192

a=+1,92 =, |—= 96
100 48

V192 N2°x3 2

“Jlo0 10 0
23><\/§ 8\/§ 1
" 10 10
43

&)
=
[T I I I )

5

Pag. 107

Atividades complementares

15.1.

15.

15.

154.

15.5.

15.6.

15.7.

15.8.

16.1.

16.2.

16.3.

16.4.

N

w

8%:(23)%:21:2

0,5

ERCIRCE
(&))"

10 000°* =(10*)"”

1
1,442 = 1,44 =1,2

BRCRCIRCECE

=10'=10

64° =(2°)0 =2

(ljozs_(lJo,zs_ (ljzt 0'25_14x0,25_1
81) \3*) |\3 33
1

52=.5



2.2. Poténcias de expoente racional

1 1 1 1.1 5
165 2_N¥2_ 2 _|2_|1 (l)&(ijz (lj“ (1 ¢ 5 5
D 4 4 42 16 8 23 4. 2 2 _ 2 _ 2 :(l'ZJ():(lJ()
55, 1 : 2 4:0) 2 2 4
a’>  a’ a? a a . 4 :2 ( : ) 2
16.6. — = =—=—=,[/—,aeQ
2a 2 2 2 4

1 1 Psg. 108
17.1. 7=7° 17.2. 420=20* L

1 1 1

5 > 24.1. 92x32 =272 =+[3° =3./3

17.3. 5,:(,J 17.4. x,:(,j ,a>0 11y 1P 1y
7 \7 a \a 24.2. (205;45J =[(20;4)E} =[55J =35> =325

1
17.5. 0,1=0,1° 17.6. ¥ab =(ab)x, ab>0

2 _4 2.4
2 p 243. 6 3x63:32=6°:37=67:37=(6:3)" =
18.1. 1000° =(10°)3 =10” =100 X
| =27 =
18.2. 324 =(2°)" =22 =4
f PR N2 o
18.3. 83:(23)3:2 3=24=16 24.4. [93} :36:36=
2 . 6x2 4 1
1 7
18.4. 64° =(2 ) =23=2'=16 Cotagta
18.5. 9% =(32)" =35 =3 =27 R
8 ot
s s
18.6. 16% =(2)1 =2° =32 336 =366 =
3 6
19.1. 24 =42° =48 _36-3
2 1 1 1.6 _5
19.2. 43 :%/4—2:% 33 %32 33 ? 333 3
2 s 24.5. [ S S
201. 32° =23 202. 3 =3¢ (3°)F 3% 33 3¢
20 3 3
203. Ya® =a° =d* pag, 22027727227
1 e ) - 1 -
204. 242 =8 ff/—fﬂ?:fzzz V27 272
90 s s
20.5. ,/lf ,5/% ><5 gs/— liﬁ [ j -z 21 -z T =2722=
18 T I
272 272
_4
20.6. S T =272 =272 :#:
1 3
2L 55 212, V5 =5 1
4 729
213, 625 =25%25 =35* =5° s
3 s 1000 +0,01°
21.4. W5 =45 =5 215, Ji5° =95 =50 24.7. — =

e 3/—\/ﬁ:m%:5i 11'5x[32x2—(23—1)]5
; (10) 11041

1 1Yy oy 2 = = =
20 Y= 5| =(57)=5" i [
25 5 113><(18—7)3 113 x1D

e 111
22.2. L:Ll:(ljzzs‘a T
5 55 5 ——+
3107 =11
223. 3 is =(10") =10 .
10 3.3 2 5 3
\/a—: a a?:a?
S 248~ ==
22.4. = =54 2 E
4/_3 3 a? :\/Z ad:a?
v s 32
2 1 21 7 g2 3221
23.1. 53 x52=532=5°¢ =——r=a?332=

3 1 3(1] 1 a’?
2

23.2. 105:10 2 =10° * ¥ =101 44,4 2
13 1B 13 1 JERN ] =a*’=a *=a’=
233, 23x24:212 =03 422 =212 :012 = N



2.2. Poténcias de expoente racional

1y 39 8 1
25.1. (82J =(2) =22 =222 =2 %22 =162 26.4. [ 222 :(&‘/5)3}2 -

1
1 5 -2
(as)g at = [l “xa’ [:¥a =
a
1 1 3a2 3a2
=—F=—F== = ,a>0 127 1
b Jepe b
1 4
s 43 1 1 =la’?xa’ |:a” =
25.6. : :a—lza" 6=gb=q S=axa’*=a¥a,a>0
a? a? 121
1oy 1y 1or oy :alzsian:ll
26.1. = = N
W2 \/\/32><2 =a?=Xa,a>0
1 1 27. Seja EF=a.
3 +2x6%+2-5 s 2
:T: 271. a"+a =d" <
2 2
206 246 = _df <
= = = sSd=—c
W5 s :
36 4 2
= /7: d
24 n 232 oa= 7@
1 1
1 13 11 13 1
(32x5)2—(5x52} (32)2x52—[51x52] @azdﬁ@azdx(;T@
26.2. T = NI = 1
(2 X5)2:44 (2 )ZXSZ:(Z )4 <:>a=d><27,a>0ed>0
1 L
3\/5_[;}3 . A medida da aresta da base do prisma é dx2 2.
~ 3550 355 25 272. AE=d
= L= = = =
L 252 252 s EAY
2\/522 Zﬁ Vprisma = Abase % altura = azxd—[dxz 2] xd =
:\/EX\/E:\/E 1 2 d3
\/g —dZX(Z 2] ><d:d3><2’1:7
1

1 1 Vs
2 ¢ L4 24 22 ! Vprisma =27
263. | |5 | =|V2 3 | =[V23 | = [23] - e
23 5= 27 <d’ =54

_ Zi _h Sabemos que 2a° =d”.



d:\/g:\/za e 013:(\/561)3
d3=(\/5)3a3<:>d3=2\/5a3

=54 =224 =54 =
L 3

27\2

Sa =—FSoa = =
22 V2 x2
, 272 S22
or=""oa=}"—
2 2
<:>a:333x£<:>a:33\/§<:>
2 V4

1

1)e

<:>a=361<:>a=3><(7j =
2 2

1
Sa=3x2°
1
A medida da aresta da base do prisma é 3x2 ¢.

42
=8"=(2 ) J22x2 =242
c:3x2?:3ﬁ

at+b+c 4\/5+2\/5+3\/5 9J—
= 5 = 5 =242

A_Jiﬁ@ﬁ_mj@ﬁ_zﬁj@ﬁ_aﬁ) _
SRR

1
28, q=2-2" ><22

A érea do tridngulo [ABC] é %\/E cm?.

Psg. 109

1 2
29. a: [2,32} =2,3'=2,3 (Proposi¢io verdadeira)

1
s () (5715
" 49 9 9

1 1

SORORORCR

:% (Proposicdo falsa)

(Proposi¢do verdadeira)

1 1 1 1
d: (%js X(%T : % :[%]2 :[%JZ =1 (Proposicao falsa)

1

2 1 2

e L s 7[@)2 & =\25x2=5%x2=10
2

22

(Proposicao verdadeira)

1
Iy (1) : .
f 2 = 5 =2 3 (Proposicdo verdadeira)

31.1.

31.2.

31.3.

32.

33.1.

33.2.

34.

2.2. Poténcias de expoente racional

2

2
2 2 1
11000 3 = 103 3 —1072 =—— (Proposic¢io verdadeira
g (10°) Too (Froposic )

1
h: \3/\/; =3/a—3 =Ja=a’ (Proposicao verdadeira)

1
i ai/I: 13’a3xl:€/a—2:%/_:a3
\J a a

(Proposicao verdadeira)
1
Ya, beR, (a4b8)4 =ab’
Por exemplo, sea=-2eb=1:

(a“bg)i ~((-2)’ xls)i =(2“)§ =2 ¢ ab’ =-2xIP=-2

1 1 1
23x34 +2x34  (23+2)x3% 25 11

= =224342 =
53 : 5

5x32

- -1 1 V3¢5

— — 4 — — ——4
_5><34—5><(\/§) —SX%—SX%433—3\/27
8 @TR)
4 3 X 1
168 - 123

1 . 1

=2x20 =442
18 —/50 +4/12-[75
22 432
J9%x2—25x2+/4x3-/25x3
B V2 43 B
3WV2-5J2+23-53
V22 x2 +4/32x3
~(2v2+3V2)

22-32
N RN

W22

Seja a a aresta do cubo.
A4,=a ; V=d<a=V

Entdo, 4, =a —( ) \/_ V3

2
4,=V3
Seja a a aresta do cubo.

a=2rer=2
2

V:a3<:>V:(2r)3<:>V:8r3<:>r3:%<:>

1

v=re(s)
oSr=j—or=|—
8 8

3 3
Vesfem:ﬂm’s:in 4 :ﬂnxi:ixlxnxV:EV
3 3 (2 3 3 8 6
Sejamr=4cme h=2 cm.
1 1
A:1'E><4><(42+22)2 :411;(2())5 —47J20 =4rn /4><5 _

—4nx 25 =815

A area da superficie do cone é 8m/5 cm?.



Avaliacao 2
11 1N 2
1. '53x53—(53] =5 =5

o 13
6.53-563_510

56:5
.2%_2%_2%_2g_2@_2§ﬁ
1 5 g NS 5 5

5

2
Ly o1 Lol
-103:(22] =107:27 =(10:2)s =57 =35

Y
X[4—82] =
i

Resposta: (D)

1
2. A><Bz[4+82]

=

Resposta: (B)
3. (2\/5)%:2% :(2\/5:2)% _(ﬁ);_(zij —pr

Resposta: (C)

2
3 1
4. {(5xy)%}3 ><(25xzy2)3 X\/? =
1
= (5xy)% (25)52);2)5 XX =
1
= (5xy x25x°y? )5 XX =

1
— (53x3y3)3 X=
=5xyxx=5x"y
Resposta: (A)

1
5. V22 =2 = o (2 -

i(2»1+1) o

=22 =2 2
Resposta: (B)
6- 2X4n:2X(22)n:21><22n:22n+1

Resposta: (C)
7. Se aeN,entioa>0e—-a<0.

Pag. 110

. (—a)3 <0 e (—211)_5 <0 . Logo, (—a)3 ><(—2a)_5 >0.

1

—a | —a
. E%j >0 e (—a)3 <0. Logo, E%] x(-a)s <0.

Resposta: (B)
1

1 1
8. 12=1.Logo, IxeR": x> =x
Resposta: (A)

1 1
9. x3:32<:>x:332<:>x:\3/\/§ o=

Resposta: (C)

10.

2.2. Poténcias de expoente racional

11 V2
ca"xa"=|a" | =a”

RIS 1Y 2 1
. aZn XaZn — aZn :aZn =q"

Resposta: (B)

11.1.

12.

13.

Pag. 111

1 1 2

22x32:6°

1 2

(2><3)%:63 62:63
3

5

22 x3 X(1j2 V2x3 1
2) 2x3? 4

EH =332
DE +DH =EH'
Como DE =DH :

322 — 32
=

2ﬁ2=(432)2©ﬁ2= DE =Y o
3

2
Qﬁ:\/%@ﬁ:@@
e DE =8 <> DE=48
Acolorida =(2ﬁ)2 —(ﬁ)z =(2(‘/§)2 —((‘/ﬁ)z =
—ails? — 4327 =48 -2 =

= 44x2 —16x2 =82 -4y2 =
=42

ou
DEXDE ) it =

=2xY8 =28 =42
G5

Seja a aresta do cubo.

AG=+Va’ +a* +d°

1 1
3a* =34 <:>\/§a=34 <a=

Acolorida =4 X

1

34
— =
NG

1

4 11 1
—<a=32a=3"4

od=—
32



14.
14.1.

14.2.

14.3.

14.4.

A medida do volume do cubo é

AD=a

—_—2 —_—2 —_—2

HD +AD =HA <
©ﬁ2+a2:(\/§a)z<:>

Iy 2 2
< HD =5 -a <&

o HD =+44d* & ‘|E2(> e a>0)

< HD=2a
Altura do prisma: 2a
V=4, xaltura

base
=a*x2a=2d’
A medida do volume do prisma é 2a”.
Considerando [4CD] para base, temos:
piramide L X AD~DC x HD
3 2
ax

1

a
x2a=

l

=—a

A medida do volume da pirAmide é éf )

AC =a* +d* =~2a* =2a
AH = HC =+/5a
Seja 4 a altura do tridngulo.

(2T (G
h +(22aj :(\/ga) P f \[ga

<:>h2=5a2—la2<:>
2 [ m \
A C
S h= gazchzia ﬁa
2 ND) 2
— 2a><ia
_ACxh V23,
T N

A medida da area do tridngulo [ACH] é %az )

Se a base da pirdmide é [ACH] e a altura ¢é x, entdo o seu
volume ¢é:

1
VZEXA[ACH]XX

1 3,
=—X—a XX
2

1
Sabemos que V' :§a3 )
3
lazx:la3 & 3a’x=2d’ @xz%@
2 3 3a

2
oSx=—a
3

A altura da piramide relativa a base [ACH] é %a

2.2.

SU +(4,5-2) =(4,5+2)

o 2 2
&S SU =65 -25 <
& SU =

Poténcias de expoente racional

p=4

42,25-6,25 <

Aplicando o Teorema de Pitagoras:

ST =(4,5+x) —(4,5-x)

=(4,5) +9x+x* —(4,5) +9x—x* =

=18x
ST =/18x

TU =(2+x) -(2-x) =

=4+4x+x" -4 +4x—-x" =

=8x
TU =8x
Sabemos que SU=6 ¢ SU
Logo:
ST+TU =6

VI8x +/8x =6 <

=ST+TU

SAVIX2x +/4x2x =6

& 3x2x +242x =6

<:>5\/§=6<:>x/2_=g

5
Como x > 0:
2x=§<3x=§<:>x=0,72
25 25

O raio da circunferéncia de centro R ¢ igual a 0,72 cm.



2.3. Operacdes com polinémios

Pag. 112

Atividade inicial 3

2.3. Operacées com polinémios

2.3. A(x)xC(x) = [%xz +§x—1jx(6x2 —12) =

3.1.

=3x* —6x? +4x° —8x—6x* +12 =
=3x* +4x° —12x* —8x+12

A(x) é de grau 5 e B(x) é de grau 3.

1.1.  Monomios constantes: C(x)=—1 e D(x)=0
1.2. D(x) =0
- - 1,
1.3. Mondémios na forma canodnica: A(x) = Ex s C(x) =-le
D(x) =0
1.4. B(x) = lx><(—3)x = —éx2 = —lx2 = E(x)
6 6 2
B(x) e E(x) sdo mon6mios iguais.
1.5. Os monémios A(x)= %xz e E(x)= —%xz sdo semelhantes
mas ndo iguais.
2.
Parte
. Forma numérica Parte
Monémio . . Grau
canonica ou literal
coeficiente
A Le 1 2 2
) > > x
_lxz _l 2 2
B(x) > > X
C(x) -1 -1 Nao tem 0
D(x) 0 0 Nao tem | Indeterminado
1. 1 >
E(x) > > X 2
3. A(x) + B(x) = %xz —%xz =0.A4(x) + B(x) ¢ o monémio nulo.
Pag. 113
2
1.1. 2x° +3+x——lx+x4 =x*+ 2-4—i x? —ix+3:
2 2 2 2
=x' +éx2 —ix+3
2 2
Grau: 4, termos nulos: 0x? ; termo independente: 3
2 2
1.2. 2 =2 +x =X’ =2i—g+x3 —-xt=x -1
2 2 2
Grau: 3, termos nulos: 0x? e Ox ; termo independente: — 1
Pag. 114
1, 2 s 1, 1
2. A(x)zfx +—x-1; B(x)=3x ——X" +—-x+3;
2 3 2 3
C(x) =6x"—12
1, 2 P |
2.1. A(x)+B(x) =l =x"4+—x—-1|+|3x ——x"+—x+3 |=
2 3 2 3
=3x° +lx2 —lx2 +2x+1x—1+3:3x3 +x+2
1, 2 s 1, 1
2.2. A(x)—B(x) =l—x"4+=x—-1|—-|3x ——x"+—x+3 |=
2 3 2 3

=lxz+§x—1—3x3 +lx2 —éx—3=—3x3 +x° +éx—4

3.2. Ograude A(x) x B(x) ¢ 8=5+3.
3.3. A(x)xB(x):(xS—xz)(x3—2x+l):
=X -2+ X X +2x° —x* =
=x" —2x% +2x° —¥?
Pag. 116
4.1. a)
563 | X2
0 S5x
O(x)=5x; R(x)=0
b)
2 + 02 + 3x + 0 X
-2x3 2x%+3
3x
—3x
0
O(x)=2x*+3; R(x)=0
©)
2x — 3 x—5
-2x + 10 2
7
O(x)=2; R(x)=7
d)
X2 + 2x —x+1
-x* + x -x-3
3x
—3x + 3
3
Q(x):—x—3;R( ):3
€)
3 — 2%+ x -1 [x¥+x+1
—3x3 — 3x* — 3x 3x-5
— 52 —2x - 1
+5x> +5x+5
3x + 4
O(x)=3x-5; R(x)=3x+4
)
2 - o' - 3+ O0x o+ 5 3x% —2x+1
sy =X EX: gxz+éx—g
2 R 37 797 27
- - Ex2 + Ox + 5
3
3 8 » 4
-——X + =X -x + 5
9 9
25 , 4
- —Xx° - —x + 5
9 9
25 50 25
+ Zx = =
9 27 27
62 160
- —=x + —
27 27
2, 4 25 62 160
X)=—x"+—x—-—— ;R(x)=——x+—
Q( ) 3 9 27 ( ) 27 27



4.2.
A (x) X2+ 1
1 x—1
A(x)z(x2+1)(x—1)+l<:>A(x)=x3—x2+x—1+1<:>
<:>A(x):x3—x2+x
4.3. Seja H (x) a expressdo para a altura do tridngulo.
(5x+3)x H(x) )
2 =10x" +bx
< (5x+3)xH(x)=20x"+12x &
& H(x)=(20x" +12x):(5x+3)
206 + 12x | 5x+3
—20x% — 12x 4x
0
H(x)=4x
Pag. 118
3 2 1
5. A(x)=12x +§x—1 ; B(x)=x+§
5.1. a)
12x° + 0x* + —x — 1 x+§
—12x° — 4x° 12x% —4x+2
- 4x + %x -1
+ 4x* + ix
3
2x — 1
- 2x - 2
3
_ 3
3
Q(x):12x2—4x+2;R(x):—§
b)
12 0 2 -1
3
1 L4 2
3 3 3
12 -4 2 2
3
Q(x):12x2—4x+2;R(x):—§
3
5.2. A(—l]:ux[—l) +gx[—lj— =
3 3 3
22,429 15
279 9 9 9 9 3
6.1. A(x)=x3—2xz—3x—5
B(x):x—Z
1 -2 -3 -5
2 2 0 -6
| 1 0 -3 -11

4(2)=2"-2x2* —3x2-5=—11
O(x)=x*-3; R(x)=-11; 4(2)=-11

6.2.

6.3.

6.4.

6.5.

2.3. Operagées com polinémios

A(x)=7x"+2x" =5x+10 ; B(x)=x+2
7 2 -5 10
— 14 24 —38

| 7 -12 19 | -28
A(=2)=7x(-2)" +2x(-2)" =5x(-2)+10=-28
Q(x)=7x2 —-12x+19 ; R(x)=—28 ; A(—2)=—28
A(x)=6x"+2x-3 ; B(x)=x-5

6 0 2 -3
30 150 760

| 6 30 152 ] 757

A(S):6><53+2><5—3:757; Q(x):6x2+30x+152;
R(x):757 ;A(5)=757
A(x):x5+1 ; B(x):x+3

1 0 0 0 0 1
-3 9 -27 81 243

-2

5

-3

| 1 -3 9 —27 81 [ -242

-3)=(-3) +1=-242
x):x4 —3x* +9x* —27x+81; R(x):—242 R
3

s 2, 2 2 83 1 83
= J— J— —7;R :_7;14, =——
Q(x) X X X (x) [3) .

7.1.

7.2.

Pag. 119

[SSRRN)

-2 -2 4 -8 16
| 1 -2 4 -8 15

%Q(x):x3 2 +4x-8 &

<:>Q(x):2x3 —4x* +8x-16
Q(x):Zx3 —4x* +8x-16; R(x)zlS



7.3, x*-3x*—-2x ; 2x+1=2[x+lJ

10.

1 0 -3 -2

—_ =
oo
SR N VS

—2x2—18x+16:mx2+(n—3)x+4p<:>
m=-2

n=-15

p=4
Logo,m=—-2,n=—15ep=4.
x2—8x+7=(x—k)z—b<:>

S xP—8x+7=x*-2kx+k*—b
-8=-2k k=4 k=4
= N = ) =
T=k"-b 7=4"-b b=9
Logo,k=4eb=09.
)53—2=(x+1)(ax2 +bx+c)+d

2=m
S-18=n-3<
16=4p

o x—2=ax’ +bx’* +cex+ax’ +bx+c+d
ox -2=ax’+(a+b)x’ +(b+c)x+(c+d)
a=1
b=-1
—1+¢=0
c+d=-2

a=1

1+b=0
=

b+c=0

c+d=-2

a=1
a+b=0
b+c=+
c+d=-2
a=1 a=1
b=-1

< e=1 <
l+d=-2 d=-3

Logo,a=1,b=-1,c=1ed=-3.

11.

12.

P(x):x3—2x2+3x+5
P(-3)=(-3)" —=2x(-3)" +3x(-3)+5
=-27-18-9+5=-49

O resto da divisdo de P(x) por x + 3 € P(— 3) =—49.

P(x):x2 —3x+a
P(5)=5"-3x5+a=25-15+a=10+a
P(5)=0=10+a=0<a=-10

Pig. 120

14.

2.3. Operagées com polinémios

b) 2x+3=2(x+§j

(22

P(—%J =0. Logo, P(x) ¢é divisivel por (2x + 3).

P(x)=x"+8x" -7

14.0. P(-1)=(-1) +8x(-1)" =7=-1+8-7=0

15.

16.

1 8
-1

-1

P(—1)=0. Logo, P(x) é divisivel por x + 1.
14.2.

0 -7

[ 1 7
P(x)z(x+1)(x2 +7x—7)
P(x):x4—x3+x—l

P(1)=1* -1 +1-1=0

=7 7
-7 0

P(1) =0. Logo, P(x) ¢ divisivel por x — 1.

P(x) = (x - 1)()53 + 1)

Logo, O(x)=x"+1.

P(x)=2x"-5x"+x+a

P(2):2><23—5><22+2+a:

=16-20+2+a=-2+a

):O<:>—2+a:O<3a:2
P(x):ax3+(1—3a)x2+2ax+a—6
)=ax2 +(1-3a)x2*+2ax2+a—-6

=8a+4-12a+4a+a—-6
a

P(2)
P(x):2x3—5x2+4x—4
2 -5 4 —4
2 4 -2 4
[ 2 -1 2 0

P(x) :(x—Z)(ZxZ -x+ 2)
Logo, Q(x) =2x"—x+2.

13.

P(x):4x3 —13x-6
a) P(2)=4x2"—13x2-6=32-26—6=0
P(2)=0. Logo, P(x) é divisivel por x — 2.

Pag. 121

Atividades complementares
3° =X+ T ==X 43 -7 +7

18.

18.1. O termo independente ¢ 7.

18.2. O coeficiente do termo de grau 2 ¢ — 1.

18.3. O polinémio tem grau 10.

19.

e

Psg. 123



2.3. Operagées com polinémios

X —4x+4 x 1 5 27.0. A(x)=-x"+3x"+2 ; B(x)=—x"-2x+1
19.1. p(x)=2 282 X, 0 2 :
( ) 3 2 23 -3+ 3+ O0x +2 | —-x2-2x+1

x4 4 x 15 +x3 + 2% - x x-5
T3 333 52— x 42

| 11 — 5% — 10x + 5
:,xz_ix_'_f —1lx + 7

3 6 6

Q(x):x—S ;R(x):—11x+7

19.2. a) O polinémio tem grau 2.
) P £ 27.2. A(x):x3+1 ; B(x):x+1

b) Ot independente ¢ !
) ermomepeneneeg. B+ 02 + 0x + 1 e+l
. . -x - X x-x+1
20.1. Um polinémio completo de grau 4 tem cinco termos. N R
20.2. Um polinémio completo de grau n + 1 tem n + 2 termos. + 2 o+ x
20.3. Um polinémio completo de graun —2temn—-2+1=n—1 x +1
termos. - x -1
0

21. Um polinémio de grau »n tem pelo menos um termo (o termo de
O(x)=x"—-x+1; R(x)=0

grau n).
22, A(x)=5x"-3x-3; B(x)=3x"—6x"—3x+3 27.3. A(x)=3x+2; B(x)=x+1
22.1. A(x)+B(x)=5x"=3x-3+(3x" - 62" ~3x+3) = 3x + 2 [x+l
=8x" —6x" —6x —3x-3 3
-1
22.2. A(x)-B(x)=5x"-3x-3-(3x" —6x" —3x+3) = 0(x)=3; R(x)=-1
=5x*—3x-3-3x"+6x" +3x-3= 1 1
=2 1 6% —6 27.4. A(x):5x3+2x2—22x+1 ;B(x):§x+3
22.3. ZA(x)—?B(x):Z(SxA—3x—3)—?(3x4—6x2—3x+3): %Xz b oae o+ %M
=10x* —6x —6—10x* +20x* +10x —10 = e 9 2. 15,3
=20x"+4x-16 2 25 37 27 2
23, C(x)xD(x)=(x* +9x+3)(x' ~3x+1)= IR
=x" =33 +x7 +9x* = 27x" +9x +3x’ —9x+3 = gxz + %x
=x"+9x* —=26x" +3 1
—x + 1
24.1. (¥ +2-4x)(3x-2) = 2
1 9
=3x" - 2x" +6x—4—12x" +8x = )
=3x’ —14x* +14x—4 _ 7
2
242. (x-3)(x+2)-(2x+2)" = PSRN SOOI
=% 420 -3x -6 (4> +8x +4) = YER T T
=x'-x—-6-4x"-8x—-4=
=-3x"-9x-10 Pig. 124
) 2 28.1 w, +3—
24.3. {4)5 —3x(3x+lﬂx(4x—l)= SN =X 12
X2 +5x+ 3 x+2
:(4x2—2x2—3x)><(4x—1): —x2 - 2x \m
3x + 3
=(2x" =3x)(4x-1) = B 3§ T
=8x —2x* —12x* +3x =8x" —14x* +3x -3
244, (2x+1)(x—1)—(x+4)(x—4)= 28.2. 5x2+3;c—1:5x_12+ 353
— 2 _ 1 (+2_ _ X+ X+
=2x" —2x+x-1-(x*-16) 2+ 3 o 1 let2
=x—x+15 —5x% — 15x x+3
25.1. A(x)+B(x) ¢de grau 5. - 12x =1
, + 12x + 36
25.2. A(x)-B(x) éde grau 5. 35
25.3. A(x)xB(x) é¢degrau5+3=8. 183 x3—x+37 _2x-3
25.4. [A(x)T édegrausx2=10 R o
“([(x)]eegrau ’ X - x +3 |[x+1

26, (—x"—x+1)xA(x)=x"-29x+12

2 + grau (A(x)) =5, logo grau (4(x)) = 3. - 2x + 3



29.1.

29.2.

29.3.

29.4.

29.5.

30.1.

30.2.

30.3.

31.

A(x)=3x"-5x+4 ; B(x)=x-2
3 -5

O(x)=3x+1; R(x)=6
A(x)z—x4—x3+x2+5; 2
-1 -1 1 0 5
-2 2 -2 2
| -1 1 —1 2
O(x)=—x"+x"—x+2; R(x)=1
A(x)=x4—x3+1;B(x)=x+2

0
-2 -2 6 —12 24
| 1 -3 6

-1 1 -1 1 -1
| 1 -1 1 -1
O(x)=x'-x'+x—x+1; R(x)=0
A(x):2x3—4x+l;B(x)sz—4:2(x—2)
2 0 -4 1
2 4 8 8
| 2 4 4

ZQ() 2% +4x+4; Q(x) X X+ X ; R() 9

- IEO :

A(x)=4x"-3; B(x

2

1 i
2 2

‘ 4 2 1 -

S
2

01301502 L

A(x):8x2 -5x+3; B(x):%x+1:%(x+2)

‘ 8 -5 3
-2 -16 42
| 8 —21] 45
%Q(x)=8x—21; O(x)=16x—-42; R(x)=45
32 - x + 1 2x-3
) 9 3.7
—3x + =X —X+—
2 4
—x + 1
21
_ —-x + =
4
25

2.3. Operagées com polinémios

-3x> + —=x 3x+—
—x + 1
21
4
25
R(x)= 2745 , nos dois casos.
32.1. A(x)=x"-3x+1; B(x)=x+1

32.2.

33.

33.1.

33.2.

33.3.

33.4.

axA(x)=x+b><(B(x))2
@a(x2—3x+1):x+b(x+l)2<:>
<:>ax2—3ax+a:x+b(x2+2x+l) =

o ax’ =3ax+a=bx’ +(1+2b)x+b <

a=b
a=b
S{-3a=1+2b P
-3b=1+2b
a=>b
__1
a=b 4=
= R
5b=-1 1

h=——
5

A(x)—-1=B(x)x(ax+b)+c

x2—3x:(x+l)(ax+b)+c<:>

oS -3x=ax’ +bx+ax+b+c

<:>x2—3x:ax2+(b+a)x+b+c<:>
a=1 a=1 a=1

Sib+a="3b+1="3=b=—4

b+c=0 c=-b c=4
Logo,a=1,b=—4ec=4.
A(x)=2x" —4x* +3x+1
B(x):x—Z

A(Z):2x23—4x22+3x2+1:
=2x8—4x4+6+1=7
R:A(2)=7

I

|
w
.[;
)
[N

|
el
+
—_

|

|
\O
3



34. Seja P(x)=ax"+ax"" +..+a, x+a, um polinémio
qualquer e B(x)=x=x-0.

O resto da divisdo de P(x) por B(x) éiguala P(0) e
P(0)=a,x0"+a,xa"" +...+a, xa+a,=a,

Logo, o resto da divisdo de P(x) por x é o termo
independente a, .

35. P(x):x4 -’ +ax+2 ; B(x):x—l
P()=1"-1P+a+2=a+2
P(l)=2<a+2=2<a=0

36. A(x) X =3x+2

36.1. B(x)=x-1; A4(1)=1-3+2=0
Como A(1) =0, A(x) ¢ divisivel por x — 1.

36.2. B(x)=x+3
A(-3)=(-3)" =3x(-3)+2=-27+9+2=-16
Como A(— 3) #0, A(x) ndo ¢ divisivel por x + 3.

37. A(x):x3 -3x" +5x+9

37.1. A(-1)=(-1)" =3x(~1) +5x(~1)+9=-1-3-5+9=0
Como A(-1) =0, A(x) ¢é divisivel por x + 1.

37.2.

1 -3 5 9
-1 -1 4 -9
| 1 -4 9 0
O(x)=x*—4x+9 etem grau 2.
38 A(x)=x-6x" +11x-6
38.1. A(1)=1 -6x1*+11x1-6=
=1-6+5=0
38.2.
1 -6 11 -6
1 1 -5 6
| 1 -5 6 0
Q(x) =x"-5x+6
Pag. 125
39. x?+4 éum polindmio do 2.° grau. Se for o quadrado de um
polinémio, tera de ser de um polindmio do 1.° grau.
X +d=(ax+b) <
o x> +4=a’x" +2abx + b
a’ =1 a=lva=-1
&12ab=0<1a=0vb=0
b =4 b=2vb=-2
O sistema ¢ impossivel. Logo, x> + 4 ndo é o quadrado de um
polindémio.
40. Seja P, ( )

) 1" +0" =1=0
+3)" —1=0"+(-1)" 1=

41.

42.

43.

44,

45.

45.1.

45.2.

46.

47.

2.3. Operagées com polinémios

Como VneN, P, (-3)=0 ¢ P,(-4)=0,entdo P,(x) ¢

divisivel por x + 3 e por x + 4. Logo, VneN, P, (x) ¢
divisivel por (x+3)(x+4).
Scja P, ( ) 2041

P(1)=1"" —n-14+n=1-1=0

n

—nx—1+n.

Como VneN, P,(1)=0, podemos concluir que
VneN, P,(x) édivisivel por x + 1.

P(x) =x"" —x
P(l):l200 -1=1-1=0
O resto da divisio de x*”
Resposta: (D)

P(x):x” -1; P(l):l" -1=0

VneN, P(l) =0.Logo, VrneN, P(x) ¢ divisivel porx — 1.
P(x) =x"+a"

—x porx—1¢0.

P(-a)=(-a)" +a"=(-1)"xda" +a" =
=—a"+a"=0

pois, se n é impar, entdo (-1)" =-1.

Se n & impar, P(—a)=0. Logo, se n & impar P(x) ¢ divisivel

porx +a.

P(x):x3 —2x+1

P(-2)=(-2)" —2x(-2)+1=-8+4+1=-3

Como P(-2)=-3, o resto da divisdo de P(x) porx +2 é - 3.

‘ 1 0 -2 1
-2 -2 4 —4
[ 1 ) 2 -3

P(x)=(x+2)x(x’ —2x+2)-3

& P(x)+3=(x+2)(x" —2x+2)
Q(x):x2 —-2x+2
Grau de A(x): n+ 2

Grau de B(x): n—1
Grau de Q(x):(n+2)—(n—l):n+2—n+1:3

Grau de R(x) ¢ menor que o de B(x).

O grau de O(x) € 3 e 0 de R(x) émenor que n— 1 ou R (x) é 0

polinémio nulo.

Como x(x—1) tem grau 2, R(x), resto da divisdo de P(x) por

x(x - 1) , tem grau ndo superior a 1.

R(x)=ax+b

Entdo, P(x)=x(x-1)Q(x)+ax+b.

Sabemos que P(0)=9 e P(1)=7, pelo que:

{P() {>¢0 1)x0(0)+ax0+b=9
= =S

P(1)=7 x(1-1)xQ0(1)+a+b=17
{0+b=9 {b=9
= = =
O+a+b=7 a+9=7

{b—9
=
a=-2

Logo, R(x) = —2x+9.



48.
48.1.

48.2.

49.

50.

51.

52.

P(a+3):2a2—3a+1
a) a+3=-1la=-4
P(-1)=2x(-4)" =3x(-4)+1=
=32+12+1=45
b) a+3=2<a=2-3a=-1
P(2)=2x(-1) =3x(-1)+1=2+3+1=6

2.3. Operagées com polinémios

P(-1)=2x(-1)" =(n+1)x(-1)=n-3=

Como VneN, P(-1)=0, entdo VneN, P(x) é divisivel

porx+1.
a+3=xa=x-3 n )
P(x)=2(x—3)2—3(x—3)+1: 53.2. B(x)z(x+1) +3x" +2
2 A(x)=x=x-0
=2(x*=6x+9)-3x+9+1=
_ n n+l _
=2x? —12x+18-3x+9+1= B(0)=(0+1)"+3x0"+ 2=
=2x> —15x+28 =1+0+2=3
P(x):0<:>2x2 155 +28=0 < Como VneN, B(0)=3, entdo o resto da divisdo de B(x) por
15++/15% —4x2x28 x€3,vneN.
x= 1 =
_15+1 Pag. 126
Ty < Avaliacio 3
ox=lyux—4 1. A expressio 2x'1+3x:§+3x ndo representa um polinémio.
2
R ta: (B
Os zeros de P(x)sdo ze4. esposta: (B) )
2 2. P(x)=(2x—1) —(2x—3)(2x+3)=
P(x)=x'=px+l; 2x-4=2(x-2) =4 —dx 41— (42 -9)
P(Z):O©23—2p+1:O<:>2p:9<:>p:% =4x+10
O polinémio P(x) tem grau 1.
P(x)—(p l)x 2x" —3gx+1 Resposta: (B)
Se p=3g+2,entdo p—1=3¢g+2-1=3g+1 e 3. P(x)z(x—ZO)(x—lS)(x—n)
_ 3 2
P(x)=(g+1)a" =207 =3qx+1. P(10) = 400 < (10— 20)(10~15)(10—n) = 400 <>
- 3_ 2_ -
P(l)—(3q+1)><1 2x1°=3gx1+1= <:>—10><(—5)><(10—n):400<:>
=34 +1-2-34 +1=0 50 (10— 1) =400 <
Portanto, se p =3¢ +2, entdo o polindmio P(x) é divisivel 400
porx—l. CIO—HZEQ
A(x)=(m=2)x" =2x+m S10-n=8c
1 Sn=2
2x—-1=2| x——
* (x 2] P(x)=(x—-20)(x-15)(x-2)
3
A(lj:OQ(m—Z)x(lj —2xl+m:0<:> P(x)—0<:>x—20vx—15vx—2
2 2 2 V' =20x15x2 =600
<:>1m—2><1—1+m:0<:>1m+m:§<:> Resposta: (A)
8 8 8 4 4.  Dadefini¢do de divisdo inteira, temos:
S m+8m=10< 9m=10©m=% P(x)=0(x)x(x* —x—2)+(2x-1)
P(x):ax2 Thx+c O resto da divisdo de P(x) porx + 1 ¢é P(— 1).
2
P(0)=0  (c=0 c=0 P(=1)=0(-1)x((-1) ~(-1)~2) +(2x(-1)-1)=
P(3)=0 ©{9a+3b+c=0c19a=-3b < =0(-)x(1+1-2)+(-2-1)=
P(-3)=1 9a-3b+c=1 -3b-3b=1 =0(-1)x0+(-3)=
=_3
c=0 a=0 Resposta: (A)
- 9a:—3x[—lj<:> a:i 5. «SeA(x) tem grau 2 e B(x) tem grau 3, entdo A(x)+ B(x)
181 tem grau 3.
b:—é b:—g » Se [A(x)+B(x)] tem grau 3 e C(x) tem grau 4, entdo
1 1 [A(x)+B(x)]><C(x) temgrau3 +4=7.
P(x) —x'——x
18 6 Resposta: (B)



6. P(x)=x"
A(x):2x+2:2(x+1)
O resto da divisdo de P(x) por 2(x+1) é P(—1).
P-1)=(-1)" =1
Resposta: (A)
7. A(x)=[B(x)] &
<:>ax2+bx+1:(cx+1)2c>
Sal +bx+l=c"+2cx+1
{a—c2
=
b=2c
Se b =2c, entdo b* =(2(:)2 =4¢*.Como ¢* =a, b*>=4a .
Resposta: (D)
8. P(a—l):a3—3a+5
a-l=1a=2
P(2-1)=2"-3x2+5
P(l):8—6+5:7
Resposta: (D)
9. 3x—2<:>3(x—gJ
3
3 16 0 -8
2 2 12 8
3
| 3 18 12 0
30(x)=3x" +18x+12 < O(x)=x" +6x +4
0(0)=4
Resposta: (C)
10. A(x):(x+a)(x+3a) ; B(x):x—a
A(x)zxz+3ax+ax+3a2
=x* +4ax +3a*
1 4a 3a’
a a 5a°
| 1 Sa 8a®
Q(x):x+5a e R(x):8a2
Resposta: (C)
Pag. 127
11. P(x)z(m2 —l)x4 +(m+1)x3 +x2+3
{mz—Z—O {mz—l {m——lvm—l
=4 = & m=-1
m+1=0 m=-1 m=-1
12. P(x):x3 —2x*+3x-5

ACROORE

O resto da divisdo de P(x) por B(x) é —% .

2.3. Operagées com polinémios

13, x> —1=(x-1)(x+1)
P(x):x3—mx2+nx+l

{PE—I)—O@{—I—m—n-&—I—O@{m-&-n—O@

l-m+n+1=0 m—n=2

m=-n m=-n m=1
p=4 <~ p=4
-n—-n=2 —2n=2 n=-1
P(x) é divisivel porx>*—1sem=1en=-1.
14.
1 a 2a —2a 8
a -8
| -4 0
14.1. O polinémio-divisor é x —ar .
ax(-4)==8=a=2

O polinémio-divisor é x — 2.
14.2.

1 a 2a —2a 8
2 2 2a+4 8a+8 -8

| 1 a+2 4a+4 6a+8] 0

60+8=-4<=60=-12<a=-2
143.a=-2;2a=-4;-2a=4
P(x)=x"-2x"—4x’ +4x+8

15, (x—1) =x*—2x+1

ax®> +  bx* 4+ Ox - 1 xX2—2x+1
—ax’ — 2ax* - ax ax+2a+b
Qat+b)x* — ax - 1

— Qatb)x* + (4a+2b)x — 2a-b
(Ba+2b)x — 2a-b-1

(3a+2b)x—2a—b—1=0x+0<:>

3a+2b=0 3a+2(—2a—1)=0
=
—2a-b-1=0 b=-2a-1
3a—4a-2=0 a=-2
= =
b=-2a-1 b=3
a=-2¢eb=3
16. P(x)=x"+bx+1
P(2)=P(-2)
S 44+2b+1=4-2b+1 <
S20+2b=0<
S4h=0
S b=0

=

17. 4 x)zx3 +%x+b

x):—x4+bx+a

A(-2)=0 [-8-a+b=0
e

= =
-16-2b+a=0



18.

19.

20.

O resto da divisdo inteira de P(x) por x*> — 1 tem grau ndo 21.

superior a 1.
R(x) =ax+b

P(x) = Q(x)x (xz - 1) + (ax + b)
P(-1)=

OxQ(—l)—a+b:1

a+l+a=3 2a=2

<:>{l)=1+a Q{b=1+a
R(x):x+2
P(x):(x—Z)(x—3)(ax+b)
Otermo x° é ax’. Logo, a=2
P(x)=(x-2)(x-3)(2x+b)
P(l):—2c>(1—2)(1—3)(2+b)

o -1x(=2)x(2+b) =2

S2+4b=-1

Sb=-3
P(x):(x—Z)(x—3)(2x—3)
O termo independente ¢ P(0).
P(0)=-2x(-3)x(-3)=-18
A(x)zB(x)+x2+1

< B(1)=-2
< 4(2)=B(2)+2°+1 &
< A(2)=0+5<
< A(2)=5
A(2)-B(1)=5+2=7

{P(l)—3 - O(1)x (1 =1)+(a+b)=3 -
Eo(=0)x((-1) 1)+ (-a+b) =1
@{OxQ(1)+a+b_3 @{

O+a+b=3
&
O0+b=1+a

a=1
=
b=2

=2

22.

2.3. Operagées com polinémios

=5a+3b+2
P(2)-4P(1)=(4a+2b+1)—4(a+b+1)=
=da+2b+1-4a—-4b—4
=-2h-3
P(1)+P(2)=11
(+P@)=11_
P(2)-4P(1)=1
{5a+3b+2:11 {5a—6+2:11
= = =
-2b-3=1 b=-2

Sa=15 a=3
= =
b=-2 b=-2

P(x):3x2 —2x+1
P(3):3X9—2X3+1:27—6+1:22
P(x)=(a+4)x’ +3ax’ +(a+2)x—4a
P(-1)=0=

S (a+4)x(-1)+3ax1+(a+2)x(-1)-4a=0=
&S -a-4+43a-a-2-4a=0&
& -3a=6&
Sa=-2
Assim:
a+4=-2+4=2
3a=3x(-2)=-6
a+2=-2+2=0
—4a=—4x(-2)=8
Logo, P(x)=2x"—6x"+8.

2 -6 0 8
-1 -2 8 -8
| 2 -8 8 0



2.4. Fatorizacao de polinomios. Resolucao de equagées e inequagoes de grau superior ao segundo

2.4. Fatorizacao de polindmios. Resolucio de equacdes e 1 2 1 1
inequacdes de grau superior ao segundo 341 K(x)= (E B xj -25= [E X _Sjtg -xt 5) =
_ 9 1) (9 11
Pig. 128 B Y G B Y G
Atividade inicial 4 | 2
2
LI P(x)=2¢ +3x" +4x—7 3.12. L(X)Z(E—xj —(1-x) =
B(X):x+2 Kl_x]_(l_x)}{(l_x).‘.(l_x)}
R=P(-2)=2x(-2)" +3x(-2)" +4x(-2)-7 2 2
——16+12-8-7=-19 :_l(E_ZXJZX_E
1.2. (x):3x ~21x* =3x -5 212 4
(x) 41. D={-6, -3, -2, -1,1,2,3,6)
() 3% 3 % 21x3? —3x3— 5= 42. D, ={-27, -9, -3, -1 3,9, 27}
431899540 43. D,={-8, -4, -2, -1,1,2,4,8)

1.3. (x) 2% +11x* +7x-6

B(x)=x+6 Pag. 131
s s 1.I. 2’ -x-1=0&
R=P(—6)=-2x(=6) +11x(-6) +7x(-6)-6= C1eViTS 143
=432+396-42-6=780 <x= Sx=—r<
2
2.1. A(x)—x +4 <:>x:—lvx:1
A(x) ndo tem zeros porque a equagio x> +4=0 ¢é impossivel 2
em R. 2x2—x—1=2(x+lJ(x—l)
22, B(x)=(x-3) 2
(x-3) =0 x=3 12, 30 —Tx42=0e x= VP2 “4692@
B(x) tem um zero. 7+5 1 )
23, C(x)=x"+2x+1 CXTTTSIERVAS
X +2x+1=0e (x+1) =0 x=-1 3x2—7x+2=3[x—éj(x—2)
C(x) tem um zero. )
2.4. D(x):(x2+3)(x—l) 13. 5x"+10x+5=0<
_ —10£+100-100
(¥ +3)(x-1)=0ex’ +3=0vx-1=0cx=1 XY= <
D(x) tem um zero. < x=-1 (-1 éuma raiz dupla)
3.1. A(x):xz—x:x(x—l) 5xz+10x+5=5(x+1)2
1 1 1 N
32. B(x)=- 2—[*—)6}(*”} 14, T —2x+ 620 xo22N4168
4~ 2 )2 5
3.3. C(x):7x2—14x Tx(x=2) O polinémio ndo ¢ fatorizavel porque ndo tem raizes reais.
34, D(x)=1-(x-3) =[1-(x=3)][1+(x-3)]= 15. x2—4x—4:0<:>x:74ivlz6+16©
DA o
35 E(x)=12x —3x" =3 (4x 1) PRLE 2PN 2 (1SN
2 2
.6. -1)=
>0 (x) (x [) 2 ]) @x:4i;\/§<:>x:2i2\/§
=(x—1) (x—l)—2 =(x—1)(x—3)
2 _ -4 = — [N
37, G(x)=16- 45" =4 - (22) = (4-2¢)(4+22) ¥ —dx—4=(x-2+2V2)(x-2-2V2)
38. H(x)=(2x-3) -(2x-3) = (2x-3)’(1-(2x-3))= 16, ¥ —2x—4=0cx */—+*/—+16
=(20-3)"(4-20) V2:0x2 x/Ein/—
| 1Y 1 1 CrETT, T
39. I(x)=-x’—l=|—x| -1’ =[=x—1|=x+1
=5 (zxj sz j[Z“] O RN R N
3.10. J(x):(1—3x)2—(2—5x)2: 2 2
<:>x=2x/§vx=—\/§

x* —\/Ex—4:(x—2x/5)(x+x/5)



2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

21 9-4V2=(a-b) =a* ~2ab+b’

“2ab=-42 & ab=22 |1 o 1[0
C(x)zx(x—l)(xz—l):

x(x—l)(x—l)(x+l)=

Sea=2ceb=v2,d>+b*=4+2=6=9.
Se a=22 eb=1, @ +b*=8+1=9. )
:x(x—l) (x+l)

2
9-42=(22-1) 44. D(x)=x*+3x +11x* +27x+18

\/9—4\/_:«1(2ﬁ—1)2:2\/5—1 (2v2-1>0) 1 1 731 7112 379 71188

1 2 9 18 0
22. ¥+ 2x+x+22=0& -2 ) 0 - 18
<:>x2+(2x/§+1)x+2\/§:0<:> 1 0 o [ o

D(x) =(x+ 1)(x+ 2)()52 +9)

2
oo n2-1x \ (2\/E + 1) 82 o x*+ 9 ndo pode ser fatorizado porque nfo tem raizes reais.

51. P(x)=2x"+9x"+7x-6

2
2148+ 442 +1-82 Pag. 133
X = > =

22 -149-42 Divisores inteiros de — 6: -1, 1, -2, 2, -3, 3, -6, 6.
= B < P(-1)=-6 ; P(1)=12 ; P(-2)=0
—2\/5—1¢(2\/§—1) — 2 ¢ uma raiz de P(x)
S x= & 2 9 7 -6
2 -2 -4 10 6
P b R N L b Y S W 2 s -3l 0
2 2 2x2+5x—3:O<:>x:M©
—42 4
Sx=—-lvi=—— & —5+7 1
2 S x= <:>x:—3vx:5
<:>x=—1vx=—2\/§ .
e +2\/§x+x+2x/5:(x+1)(x+2\/§) P(x):2(x+2)(x+3)(x—5j
3. Porexemplo, P(x)=(x-2)(x+3) e P(x)=2(x-2)(x+3) 52. P(x)=2x"+x’-11x-10
Divisores inteiros de —10: -1, 1, -2, 2, -5, 5,10, 10
Pig. 132 P(-1)=0
a3 2
4.1. A(x)—3x +7x" —-22x-8 — 1 é uma raiz de P(x)
3 7 -2 -8 2 1 -1 —10
1 -1 -2 1 10
3 -ro-2 8 2 -1 -10[ o0
2 | 3 6 —24 0 2x2_x_1020©x:1ix/1+80<:>
Ix*+6x-24=0 4
L_6£V36+288 6x\324 U &1 U S
6 6 4 2
_ 5
L P(x):Z(x+1)(x+2)[x—EJ

A(x):3(X—2)[X+%J(x+4) 53. P(x)=4x"-20x" —x+5

Divisores inteiros de 5: 1, -1, 5, -5

42. B(x)=2x-x’-3x P(1)=-12 ; P(-1)=-18 ; P(5)=0
= x(Zx2 —x—3) 5 ¢ uma raiz de P(x)
4 -20 -1 5
) 1£41+24 5 | 20 0 -5
2 —x-3=0x="-—7""-&
4 | 4 0 -1 0
<:>JC:E<:>JC:—1\/)C:é 4)62—1:O<:>xz:l<3x:—lvx:l
4 2 4 2
B(x):Zx(x-i—l)(x—éj P(x):4(x—5)(x+lj(x—lJ
2 2 2
43. C(x)=x'-x"-x’+x= 54. P(x)=9x"-9x’ —x+1

= x(x3 -’ —x+ 1) Divisores inteiros de 1: -1, 1



5.5.

5.6.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

P(-1)=-16; P(1)=0
1 é raiz de P(x)

9 -9 -1 1

1 9 0 -1

) 0 -1 0
9)52—1=0<:>xz=i<:>x=—fvx=l

=[(x=1)-Br+ ) |[(x* 1)+ (3x+1)]
=(x" —1-3x-1)(x* —1+3x +1)
(x3—3x 2)(x +3x)

(

= x+1) (x+2) (x +3)

Calculos auxiliares:

Seja A(x)=x"-3x-2.
Divisores de —2: -1, 1,-2,2
A1) =0

—1 ¢ zero de A(x)

A(x)=(x+1)(x+1)(x-2)=

7(\+1) (x+2)

6.1.

6.2.

Pag. 134
A(x)sz3 +x+3
Divisores de 3: -1, 1,-3, 3
A(—l):O
—1 é raiz de A(x)

2 0 1 3
-1 -2 2

-3
| 2 ) 3 0

27 +x+3=0 (x+1)(2x° -2x+3)=0 <

Sx+1=0v2x*-2x+3=0 <
2+4-24
—_— =
4
Sx=-lvxed <

Sx=-lvx=

S x=-1

§={-1

A(x)=3x3 —12x* - x+4
Divisoresde —4:-1,1,-2,2,-4,4

A(-1)=-10; 4(1)=-6; 4(-2)=—66 ; 4(2)=-22
A(~4)=-376; A(4)=0

30 12 -1 4
4 12 0 -4
| 3 0 —1 0

3 —12x* —x+4=0<
e (x-4)(3x°-1)=0 =

Sx-4=0v3x'-1=0 &

Sx=4vy’
3
\F 1
Sx=4vx= VXx= =
3 3
<:>x*4vx*—ivx*i<:>
V3 NE)
3 3
Sx=4vi=—-VX=—r
3 3
BB,
37 37

6.3. 4x*+4xX’ +x*'=0<
X (457 +4x+1)=0 <
SxP=0viaxri+4x+1=0 <

—4+x/16 16
—_—

8

< x=0v

<:>x:0\/x:—l
2

e
2
64, 4x' -3 =xo 4 -3 -x=0
e x(4x’ =3x-1)=0
Fatorizagdo de A(x)=4x’-3x-1

Divisores de 1: -1, 1
A(—l):—2 ; A(l):O

4 0 -3 -1
1 4 4 1
| 4 4 1 0

x(4x’ -3x-1)=0
e x(x-1)(4x’ +4x+1)=0 <
Sx=0vx-1=0v(2x+1)' =0 =
Sx=0vx=1v2x+1=0 &

Sx=0vx=lvx=—

Sz{—i,o,l}
2

7. P(x):12x3—8x2—x+1

7.1. Divisoresde 1: -1 el
P(-1)=-18 ¢ P(1)=4
Os divisores inteiros do termo independente nio sdo raizes de
P (x). Logo, P(x) ndo tem raizes inteiras.

7.2.
2 -8 -1 1
1
- -4 4 -1
3
| 12 -12 3 0



2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

23 -8x —x+1=0&=

<:>[x+lJ(12x2 —12x+3):0<:>

3

@x+1:0v3(4x2—4x+1):0©
3

<:>x:—§v(2x—1)2:0 =

@x:—%\/Zx—I:O =

16 0 -8 0 1
1
—~ 8 4 -2 -
2

16 8§ -4 2 0
1
—~ 8 8 2
2

16 16 4 0

16x* +16x+4=0=4x" +4x+1=0

—4+416-16 1
XZTQX— 5

Pég. 135
9.1. 4x*-25x*+6=0
Considerando x* =y :

4y’ -25y+6=0<

,  25+4/252-96 25++/529
oy = S y= (==
8 8
25423
= 6v ! | ’
= =— y=Xx
y =3

<:>xZ:6\/xz:l
4
1 1
ox==l6vi=v6vi=—vx==
2 2

S:{—\/E,—%,%,\/E}

9.2. 3x"-2x*-8=0
Considerando x*> =y :
3y’ -2y-8=0
2++/4+96
y=————oy

6 6

4
<:>y=2vy=—§<:> |_\'7,\':

4
<:>x2:2vx2:—§<:>

Sx=-— 2vx:x/§

s={~2, 2|

10. 2 +720 -8=0e(x') +7x -8=0

Considerando y=x’:

R —7+/49+32
YV +7y-8=0< yzfa
-7+9
Sy= 5 S

<:>y=1vy=—8<:>|_r7,\‘
Parax’ =lvx’=-8&
ox=lvx=Y8
Sx=lvx=-2

S:{—Z , 1}

11.1. P(x)=x"-3x" -4
Considerando y = x7:
x'-3x"—4=0)'-3y-4=0c

3+49+16 3+5
Sy="—"-—"-S y="—
2
Sy=-lvy=4

y2—3y—4=(y+1)(y—4)

Como y=x", vem:

x4=3x2—4=(x2+1)(x2—4):
=(x2+1)(x—2)(x+2):
=(x—2)(x+2)(x2+1)

11.2. P(x):x4—6x2+8
Se y=x":
xt'—6x*+8=0

&y -6y+8=0c

6++36-32
Cy=—0yp,

©y=%©y=2vy=4
y2—6y+8=(y—2)(y—4)

Como y=x":
xt—6x? -4—8:(162 —2)(x2 —4) =

:(x—x/z)(x+\/§)(x—2)(x+2)

Pag. 136
12. (x—3)(x+1)£0
x-3=0<=x=3; x+2=0x=2
X —o0 -2 3 +00
x-3 - - - 0 +
(x+2) - 0 + + +
x-3)(x+2) + 0 - 0 +

(x—3)(x+2)£0<:>xe[—2 S 3]
S:[—Z , 3]

13.1. —x(x+3)§0<:>
S (—x<0Ax+320)v(-x20Ax+3<0) =
<:>(x20/\x2—3)v(xSO/\xS—3)<3
ex20vx<3exelwo, =3]Ul0, +of

S=]-, =3]U[0, +o




2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

X —0 -3 0 +00 152. ¥’ —-x<0<=
-x + + + 0 - @x(x2—1)<0 =
x+3 - 0 + + o x(x-1)(x+1)<0 <
—x(x+3) - 0 0 _

oxelo, -1[uU]0,

—x(x+3)<0e=xe]0, =3]U[0, +oof

S=]-w, =3]U[0, +o[ x —% -1 0 1 +0
x - - - 0 + + +
13.2. (1-x)(x=2)>0< - T LT, L
S (1-x>0Ax-2>0)v(1-x<0Ax-2<0) = Y1 _ _ _ _ _ 0 +
S (x<lax>2)v(x>1ax<2) & x@-D@E+1) - 0 + 0 - 0 +
oxe@vxell, 2 o xell, 2 S=]-0, —1[U]0, [
s=]t. 7 153, P(x)=x’—x’—4x+4<0
X 1 2 Divisoresde 4: -1,1,-2,2,-4 ¢4
1-x - 0 - - - P(-1)=6; P(1)=0
x-2 — — — 0 + 1 é raiz de P(x)
(1-x)(x—2) - 0 + 0 - 1 1 -4 4
1- -2)>0 1,2 1 1 0 -4
(1-x)(r-2)> 00 <]l 2 =
X ox’+ax+4<0 (x-1)(x*-4)<0
Pig. 137
141, ' —1<0 2 +120 & (x-1)(x-2)(x+2)<0 &
< xeR (Condigdo universal) exelo, —2[Ull, 2[
S=R x —0 -2 1 2 400
142. —(x-1)' 20 (x—1)' <0 x=1 el Sl e e ] s
S:{1} x=2 - |- = |-l = lo| +
14.3. x* =5x+62>0 xt2 e 2 S S U N S T A
YTyl G-De-De+H] - Jo| + ol - Jo] +
x2—5x+6=0<:>x=w<:>x=2vx=3 _ _
2 S=]-w, —2[U]l, 7
¥ —5x+6200 (x-2)(x-3)20 154. X' =32 >6-2x x* —3x +2x—6>0
x —o0 3 +00 Seja P(x)=x"—-3x"+2x-6
(x-2) - 0 + + + Divisores de — 6: -1, 1,-2,2,-3,3, 6 ¢e6
(x-3) - - - 0 + P(-1)=-12 ; P(1)=-6 ; P(-2)=-30
@-2)@=3)| + 0 - 0 - P(2)==6 ; P(-3)=—66 ; P(3)=0
(x=2)(x=3)20= xe]-0, 2]U[3, +oof 3 ¢ uma raiz de P(x).
S:]—oo, 2]u[3, +oo[ 1 -3 2 -6

3 3.0 6
144. (x-1)" <(x-1)(x+1) & |1 0 2 0

=327+ 2x-6>0 (x-3)(x* +2)>0

o (x-1) = (x-1)(x+1)<0 <
S (x-D[(x-1)-(x+1)]<0 &
< (x-1)(-2)<0 <

Como x*+2>0, VxeR, entfo:
(x=3)(x*+2)>0 & x-3>0cx>3

Sx-1>0<x>1 S:]3’ +O°[

S:]l, +oo[ 155. ¥*'>x*ox*->0

2 2
151 20 -3¢ 20 X (¥ -1)20 <

2 —
<:>x2(2x—3)20<:>xe{0}u[§, +oo[ <X (x 1)(x+1)20<:>
2 @xe]—oo, —l]u{O}u[l, +oo[
X —o0 0 % +00 x —0 -1 0 1 +00
2 + 0 + + + = - - - L - = =
X
23 - - _ 0 + L —t
x2(2x—3) B 0 B 0 N x+1 - 0 + + + + +
-1 (x+1) + 0 — 0 — 0 +

s=(0}u|2 .+ s=F=, [o{jolt, o



2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

15.6. X’ +9x>6x* =
S -6x"+9x>0 <
@x(x2—6x+9)>0 =
c>x(x—3)2 >0 &

<:>xe]0 R 3[u]3 N +oo[

X —00 0 3 +00
- 0 + +
(x—3)? + + + 0 +
x (x —3)? — 0 0 +
§=10,3[U]3, +of
Pag. 139

Atividades complementares
16.1. A(x):0<:>3x2 +7x+2=0<

-7+~49-24 -7+5
x= o x= P=
6 6
1
Sx=-2vxi=——
3
1
A(x):3(x+§](x+2)
16.2. B(x)=0=2x" +9x+4=0<
-9+/81-32 -9+7
X = 4 S X = 4 =

<:>x=—4vx=—l
2

B(x)z2(x+4)[x+%}

16.3. C(x):0<:>6x2+19x+1020<:>

—19i\/192—240C> -19+11
12 12
5 2
SxX=—=vXx=——
2 3
C(x)=6(x+§j(x+gj
2 3
16.4. D(x)zO<:>12x2+19x+4:0 =
—19£+/19% —192 -19+13
24 24
4 1
SxX=——vVX=—o
3 4
D(x)le(x-i—ﬂj(x-i—lJ
3 4
16.5. E(x)=0<:>8x2—3x—5=0<:>
3+49+169 3+13
xX= &>X= f=—4

16 16

5
Sx=lvyx=—
8

E(x):8(x—1)(x+gj

16.6. F(x)=9x" +6x+1=
=(3x)" +2x3x+1" =
=(

3x+1)" =(3x+1)(3x +1)

17.2.

17.3.

17.4.

18.
18.1.

18.2.
19.1.

19.2.

19.3.

P(x)=x-8 ; P(2)=0
1 0 0 -8
2 2 4 8
| 1 2 4 0
P 4+2x+4=0
-2++4-16
X=——————— &
2
o xed
P(x) :(x—Z)(x2 +2x+4)
P(x)=x’+5x"-x-5; P(-5)=0
| 1 5 -1 -5
-5 -5 0 5
| 1 0 —1 0
P(x) :(96-4—5)(362 —1):(x+5)(x—1)(x+1)
P(x)=x’+19x" —42x =

=x(x* +19x-42)=

-19+~19 +168 o

X +19x-42=0x=

2
x=M<:>x=—21vx=2
P(x)=x(x-2)(x+21)
P(x)=x"+x"-3x" —x+2
1 1 -3 -1 2
1 1 2 -1 -2
1 2 -1 -2 0
1 1 3 2
1 3 2 0

X 4+3x+2=0<

-3+£49-8
x:TQ

x=-2vx=-1

P(x) = (x - 1)2 (x + 1)(x + 2)

Por exemplo:

P(x)=(x-1)

P(x) =x’ (x—l)2

P(x):x3 —2x* —5x+6

Divisores de 6: —1,1,-2,2,-3,3,-6¢6
P(-1)=8; P(1)=0 ; P(-2)=0
P(2)=-4 ; P(-3)=-24 ; P(3)=0
P(x) é do 3.° grau e tem as raizes 1, 2 e 3.
Logo, P(x) = (x - 1)(x + 2)(x - 3) .

P(x) =x+3x* —6x-8

Divisores de —8: -1, 1,-2,2,-4,4,-8¢8
P(-1)=0

—1 ¢é uma raiz de P(x).
1 3 -6 -8
—1 —1 -2 8
| 1 2 -8 0
214432 o

2

X +2x-8=0x=
Sx=—4vx=2
P(x)=(x+1)(x+4)(x-2)
P(x):Zx3 +x*—4x-3
Divisores de —3: —-1,1,-3¢3



20.1.

20.2.

21.1.

21.2.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

P(-1)=0
—1 ¢ uma raiz de P(x)
2 1 -4 -3
-1 -2 1 3
| 2 -1 -3 0
2’ -x-3=0&
1++1+24
=
4
1+5
X=— ==—vx=-1
4

o)

P(x) X =x"=2x+2

Divisores de 2: -1, 1, 2¢e -2
P(-1)=2 ; P(1)=0

1 é uma raiz de P(x).

1 -1 =2 2
1 1 0 -2
| 1 0 ) 0

P(x):(x—l)(x2—2):(x—1)(x2—(\/5)2)
P(x)z(x—l)(x—x/z)(x+\/§)
P(x)zx3 —3x7 +x+1

Divisoresde 1: 1 e —1
P(l):O

1 -3 1 1
1 1 -2 —1

1[0
¥ -2x-1=0
2+-4+4 24232
:72 o x= 2 p=4

ox=1-2vx=1+2
P(x)z(x—l)(x—1+x/§)(x—l—x/5)
P(x)zx“—3x3+x2 +4

Divisoresde 4: —1,1,-2,2,-4¢4
P(—l):9 ; P(l):3 ; P(—2)z48 ; P(Z):O

Verificagdo se 2 ¢ uma raiz dupla:

1 -3 1 0 4

2 2 -2 -2 —4

1 -1 -1 -2 0
2 2 2 2
1 1 1 0
x2+x+1:0<:>x:¥<:>xe®

x4—3x3+x2+4=0<:>(x—2)2(x2+x+1)2:0 P
Sx=2

§={2}

P(x):2x3+11x2—7x—6

Divisores de —6: -1, 1,-2,2,-3,3,-6¢6
P(l):O

2 1n -7 —6
1 2 13
| 2 13 6

2 +13x+6=0<

-13+/169—-48 -13£11
= Sx= =

4 4

Sx=—b6vx=——
28 +11x* = 7x-6=0 <

<:>x=1vx=—6vx=—%

S={—6, L 1}
2

2201, ¥ +3x°+x=-3=x +3x +x+3=0
P(x):x3+3x2+x+3
Divisoresde 3: -1, 1,3 ¢

3
P(-1)=4; P(1)=8; P(-3)=

1 3 1 3
-3 -3 0 -3
| 1 0 1 0
x3+3x2+x+3:0<:>(x+3)(x2+1):0c>
Sx+3=0vx’+1=0<
ox=-3vxedsx=-3
§={-3)
222. ¥ —xl=x-lox—x*—x+1=0
P(x):x3—x2—x+l
Divisoresde 1: -1 e 1
P(-1)=0
1 -1 -1 1
-1 -1 2 -1
| 1 ) 1 0

x3—x2—x+1=0<:>(x—1)(x2—2x+1)=0 =3
Sx-1=0v(x-1) =0
Sx=lvx=-1
S={-1,1}
23.1. 7x* -30x* +8=0 7)° -30y+8=0< |,\'Ly

30++/900-224 3026
=& Y= f=4

14 MY

2
S y= g\/y 4o x° fvx =4 |_\'7,\':

S x= \/7vx—\/7vx——2vx 2 &

V247 V2T
=— VX= vi=-2vx=2 &
7 7
i
———vVvX=——vVvx=-2vx=2
7 7
SR

X' =)

23.2. 12x* —20x* =8 <= 12x* —20x* -8=0 <
&12)* -20y-8=0 < 3’ -5y-2=0<

5+/25+24 1 .
= o y=2vy=—- & |\:\
6 3
<:>x2:2vx2:—§<:>x:— 2vri=2vyed o

Sx=-— 2vx:\/§

(3, 3)



2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

24.1. P(x)=2x4+13x2—15 26.2. (x—2)(x—3)£x2—4<:>

2x* +13x° -15=0 < 2y° +13y-15=0 = ¥ =) @(x—2)(x—3)—(x—2)(x+2)<0<3

&2y +13y-15=0 < & (x=2)[(x-3)-(x+2)]<0

y:—13ix/1469+120 - o (x-2)(=5)<0 o
CSB3E17 15 @5(x-2)20 <

Sr= o eysyvyEl e x>2

207 +13y-15=2(y+15)(y-2) y=x S=[2,+
2
2x4+13x2_15:2(x2+5](x2_1)= 27.1. (2x-3) <0 2x-3=0
2 3
= (26 +15) (x=1)(x+1) T

P(x)= (22 +15)(x—1)(x+1) s:{%}
242. O(x)=x'+x¥" -2 ox'+x¥’-2=0s X=y
( ) 27.2. (x—x/f)3>0<:>x—\/§>0<:>x>x/§
S 4yp-2=0< _L “1+9<:>
yory-es Y= 2 Sz}/i, +oo[
=1 =-2
L Trmy ‘ 273. (x-1)' <0 xed
Y+y-2=(y-1)(y+2) |_\-<r ‘o
x4+x2—2:(x2—1)(x2+2)=(x—1)(x+1)(x2+2) 28.1. P x):x3—2x2+x*
25.1. (x=5)(-x+2)<0=xe]-o, 2|]U[5, +of =x(x2—2x+1):
X —00 2 +00 2
5 - N —x(x—l)
—x+2 + 0 _ x3—2x2+xS0<:>x(x—1)2S0
x=5)(=x+2) — 0 - X —o0 0 1 +00
S=]-o0,2]U[5, +o x - 0 + + +
2
252, —(x—2)(-x+3)<0 (x=1) R I B
X =2x" +x - 0 + 0 +
<:>(x—\/§)(—x+3)>0<:>xe}/§,3[
S=] . 0]ufl}
X — 2 = 282, 2%’ +9x> +7x—6<0
x—4/2 - 0 + 2 9 7 -6
—x+3 + + _ -2 —4 - 10 6
(x-V2)(xe3) | 0 . 0 . 2 s 300
2x* +5x-3=0<
S:}/E,{ :—51\/§5+24©x:—54i7©
26.1. 2x* —x-1=0& 1
1+/1+8 1+£3 Sx=-3vx=—
= Sx=——mo 2
14 4 2X° +9x* +7x-6<0
Qx:_avle <:>2(x+2)(x+3)[x—%j£0<:>
1
2x7—x-120=2 —|(x=1)=0
X —x < (x+2j(x ) o xe]o, —3]&{—2, %}
<:>:l—oo, —i:lu[l, +oo[ 1
2 x —00 -3 -2 3 +00
X —oo _l 1 oo x+2 — — — 0 + + +
2 x+3 - 0 + + + + +
x+= - 0 + + + X - - - - - 0 +
x—1 — — — 0 + 2 +9x° +7x -6 — 0 + 0 _ 0 +
2x% —x—1 + 0 - |
S:]—oo, —3]&{—2, 5}




2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

283. ¥ -x*+9x-9>0<= B 6++/36+64
, 47 —6x-4=0 x =TT
o (x-1)+9(x-1)>0= 8
<:>(x—1)(x2+9)>0<:> @xzﬂcx:ZV)c:—%
Sx-1>0s (x*+9>0, VxeR) 1 !
P(x):4(x—fJ(x+f](x—2)
< x>1 2
S:]l’ +°°[ 34 4. P(x):xs—5x3+4x=x(x4—5x2+4)

-5y +4=0<

X =y

Pag. 140 o oSytd=0o
29.1. P(x) tem trés zeros distintos: 3,2 ¢ 1 5+/25-16
29.2. -2 tem multiplicidade 2 porque 2 ¢ o maior nimero natural Sy= -,
para o qual P(x) é divisivel por (x+ 2)2 Sy=lvy=4
30. Por exemplo, (x2+2)(x—2)2 . y’ =5y+4=(y-1)(y-4) |y:.\—1
311 ¥’ x>0 x* (x—1)>0 xt-5x’ +4=(x +1)(x* - 4)
S xe ]1 N +oo[ P(x) :x(x2 —1)(x2 —4) =x(x—l)(x+ 1)(x— 2)(x+ 2)
x —0 1 +00 345. P(x)=36x"-13x +1
2 * 0 + + + 36x* —13x> +1=0 o)
x—1 - - - 0 + 36y —13y+1=0<
2 (x — — — +
* (- ]) 0 0 134413 144
2 SyYy=—TTT—"T """
312. 1-x* >0 (1-x)(1+x)>0 72
1 1
exel-1, ] S yp=—vy=—
y 9 y 4
X —00 -1 1 +00 1 |
1—x + + 0 _ 36y2—13y+1:36(y—§J(y—Zj |y=v
1+x - 0 + + + | |
1—x2 _ 0 + 0 _ 36x4—13x2+1=36(x2 —fJ[xz—fJ
9 4
32.1. Uma potenc%a de expoente par é sempre ndo negativa. P(x) _ 36(x B lJ(X + 1j(x B l)(x + lj
32.2. Uma poténcia de expoente impar tem o sinal da base. 3 3 2 2
323. (x-3)' =0 x=3 34.6. P(x)=-4x>+3x+1
Se x#3, (x—3)6 >0. Logo, (x—3)6 <0 x=3 Divisores de 1: -1 ¢ 1
P(-1)=2; P(1)=0
33.1. 0°+0>=0 e, para x 20, x* + x> >0 porque a soma de dois (-1)=2; P(1) A o 5 |
numeros positivos ¢ um niimero positivo. 1 | 4 4 1
33.2. X"+ X = (x” )2 -4—(x”"1)2 | -4 4 1 0
4+£+16-16 1
A soma de dois quadrados ¢é nula se e somente se as bases —4x* —4x-1=0x= — Sx=——
forem nulas. 2
1
" _ ——A(y— -
TR A PO £ P P(s)=4(x-1) x4
745 I 35.1. P(x)=x"+5x"+8x+4
<:>x—T<:>x— vVx= 1 5 8 4
-2 -2 -6 -4
P(x)z(x—l)(x—6) I 3 3 0
5++/25-24 -2 —2 2
342. 6x° -S5x+l=0x=""—"&
12 i 1 1 0
P(x) :(x+ 2) (x+l)
S X=—VX=—ESX=—VX=—
12 12 3 2 —2 tem grau de multiplicidade 2.
_ 5 4 2 _
P(x)- 6@_1)[%1} 35.2. P(x)=2x"+8x* —32x* - 32x
3 2 2 8 0 -3 32 0
34.3. P(x)=4x" —8x’ —x+2 —2 -4 -8 16 22 0
4 3 | ) 2 4 -8 -16 0 0
- a -2 -4 0 16 0
1 s _3 o 2 0 -8 0 0
2 -2 -4 8 0
| 4 -6 4 0 2 —4 0 0




36.
36.1.

36.2.

37.1.

37.2.

37.3.

38.1.

38.2.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

P(x) = (x + 2)3 (Zx2 —4x)
P(x) = Zx(x + 2)3 (x - 2)

-2 tem grau de multiplicidade 3.
P(x) =x"+2x* —13x+10

1 2 13 10

1 1 3. 10

| 1 3 —-10] 0
-3++/9+40

X +3x-10=0x= >

Sx=-5vx=2
§={-5,1,2}
P(x)z(x+5)(x—1)(x—2)
(1—x)(5x—4):O<:>

Sl-x=0vix-4=0<

4
Sx=lvx=—
5

.

(xz—x)(7—3x):0<:>
oxl-x=0v7-3x=0=

<:>x(x—1)=0\/3x=7<:>

@x:vazlvx:%

S:{O , 1, %}
(¥*—2x+1)(25-x")=0 =
&SP -2x+1=0v25-x"=0&
o ((x-1)=0vx’ =25
Sx=lvx=-5vx=5

S={-5,1,5)

_9+81-32
2

X -9x+8=0<x Sx=1lvx=8

x? —9x+8:(x—1)(x—8)
P(x):x4—6x3+7x2+mx+n
P(x) é divisivel por x — 1 e por x — 8
P(1)=0 1-6+7+m+n=0
P=
P(8)=0 [8'—6x8 +7x8 +8m+n
m+n+2=0
P=
8m+n+1472=0
Logo,m +n=-2.
n=-m-2 n=-m-2 n=208
p= o
8m-m—-2+1472=0 Tm=-1470 m=-210

P(x) =x*—6x+7x>=210x+208

1 -6 7 -210 208
1 1 -5 2 -208
1 -5 2 -208] 0
8 8 24 208
1 3 26 0
x2+3x+26:0c>x:3i7 “91044:

2
oS xed

Px)=0<:>x=1\/x=8
S:{I,S}

39. P(x):x4—5x3—7x2+41x—30
x2+2x—3:0®x:#©

Sx=-3vx=1
P(-3)=P(1)=0

1 -5 -7 41 -30
1 1 -4 11 30
1 -4 -11 30 0
-3 -3 21 -30
1 -7 10 0
¥ Tx+10=0e x = 249740 “429_40@

S x=2vx=5
P(x)=0ex=-3vx=lvx=2vx=5
S:{—3,1,2,5}

40.1. (x-1)" - (2x-3)' =0

@(x—1—2x+3)(x—1+2x—3):0<3

& —x+2=0v3x—-4=0&

<:>x=2vx=ﬂ

3
(1.4
3
40.2. (¥ +x)(8x* -2x-1)=0
S +x=0v8x’-2x-1=0&
@x(x2+1)20vxzw<:>
16
@x:va2+1:0vx:&<:>
16
1 1
Sx=0vyxedvi=——vi=—<&
4 2
<:>x=—l\/x=0vx=i
4 2
[
4 2
40.3. P(x) =x*-3x"-2x* +12x -8
1 -3 -2 12 -8
2 2 -2 -8 8
1 -1 -4 4 0
2 2 2 -4
1 1 -2 0
x2+x—2=0<:>x=_1i721+8<:>

Sx=-2vx=1
P(x)=0& (x=2)' (x+2)(x-1)=0=

Sx=2vx=-2vx=1
S={-=2,1,2}

Pag. 141
41. P(x) =—x>=3x>+25x+75
P(-3)=0



2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

13257 N

-3 ‘ 3 0 -7 432, X +x-12=0x
| -1 0 25 0 i 2
P(x)=0e (x+3)(—x"+25)=0 X Hx-1220=
<:>(x+4)(x—3)£0 =

@(x+4SO/\x—320)v(x+420/\x—3SO) =

Sx=—4vx=3

Sx+3=0v—x"+25=0<

Sx=-3vx=-5vx=5

S={-5, -3, 5) S (x<-4Ax23)v(x24Arx<3) &
421, (x+2)(x+3)>0= Sxe@dv-4<x<3 &
<:>xe[—4 N 3]

S (x+2>0Ax+3>0)v(x+2<0Ax+3<0) &=

<:>(x>—2/\x>—3)v(x<—2/\x<—3)<:> S:[_4’3]
Sx>-2vr<3e 433, X —6x+8=0cs x=O0ENV36732 “326_32©x:2vx:4

oxeloo, —3[U]-2, +of

x> +6x—-8>0
S=]-w. -3[Ul2. +o] rorormeste

S -6xr+8<0&

42.2. (2-x)(x—2)<0e e (x-2)(x-4)<0 =
<:>(2—x<0/\x—x/§>O)v(2—x>0/\x—\/§<0)<:> ©(x-250Ax-420)v(x-220Ax-4<0)

S (x<2ax24)v(x224x<4) &

<:>(x>2/\x>\/5)v(x<2/\x<\/5)<:>
Sxedv2<x<d o

ox>2vi<\2 & oxel2, 4]
@xe}—oo,\/z[up, +oof s=[2, 4]
S=J—oo,x/5[U]2, +oof 44.1. (x-3)' >0 x-320x23 &
42.3. 2x2+7x<0©x(2x+7)<0<:> @xeR\{3}
<:>(x<0/\2x+7>O)v(x>0/\2x+7<0)<:> S=R\{3}
2
<:>[x<0/\x>—%Jv[x>0/\x<—%J<:> 44.2. (x—3) (x—1)<0
; X —00 1 3 +00
<:>—E<x<0vxe®<:> (x—3)2 + + + 0 +
} 7 [ x—1 - 0 + + +
<Sxe|-—, 0
2 P — 0 + 0 +
S::|_Z,0|: (x—3)2+(x—1)<0<:>xe]—oo,l[
S:]—oo,l[
424. (x-3)(2-x)(x++2)>0 = 443. ¥ —6x>0c
<:>xe}—oo, —\/E[U]2,3[ <:>x(x2—6)20<:>
x —o0 -2 2 3 400 @x(x—\/g)(x+\/g)20
x-3 - - - - - 0 + * —00 6 0 V6 +00
2-x + + + 0 - - - ¥ _ _ _ 0 + + +
x+2 - 0 + + + + + x-/6 _ 0 + + + + +
P + 0 = 0 + 0 - x+6 _ . . . _ 0 +
S=]-w, —V2[ V]2, 3 P - lol + Jo] - o] «
75 _ ¥ -6x>0xe| 6, 0|u[V6, +
431 ¥ —Sx+d4=0ex=22YBTI0 1y [ J [ [
2 S:[—\/E,O[u[\/g, +oo[

X =5x+4>0(x-1)(x-4)>0
444, X +2x' +x¥’ <0
<:>(x—1>0/\x—4>0)v(x—1<0/\x—4<0)<:> 3(2 5 1) 0
S (x +2x+1)<0 &
<:>(x>1/\x>4)v(x<1/\x<4)<:> s
3
Sx>dvr<l & S (x+1) <0 &
oxeloo, [Uld, +o Sx<0axz-1 <
S=]-w, U4, +of Sxelo, ~[U]-1, 0
S:]—oo, —l[u]—l,O[



45.

46.1.

46.2.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

c=-20

P(1)+P(2)=-18<{a+b+c+4a+2b+c=-18 <

P(l —3P(2):6
c=-20
S5a+3b=-18+40 &
a+b—12a-6b+c—3c=6

c=-20 c=-20
22 —5a
3

a+b+c—3(4a+2b+c):6

c=-20

=4 Sa+3b=22

3b=22-5a < b=
1la+5b =34

0

11a+5xM:34
3
c=-20 c=-20 ‘
22 —5a 22 —-5a
b= =
3 3
33a+110-25a=102

b=

8a=-8
P(x)z—x2 +9x-20
P(x)zO@—x2+9x—20:0<:>
-9+/81-80
= &
-2
Sx=4vx=5
P(x)<0e —(x—-4)(x-5)<0 <
o (x-4)(x-5)>0=

f=4
—1la-5b=6-40

S (x-4>0Ax-5>0)v(x-4<0Ax-5<0)<=

<:>(x>4/\x>5)v(x<4/\x<5)<:>

Sx>5vi<d & xe]—oo , 4[u]5 R
S=]-w, 4uU]s5,
Q(x)=x2—9x—10

|

+oo[

9++/81+40
72 <

X -9x-10=0=x

9l S x=-1lvx=10
Q(x)z(x+1)(x—10)
P(x):x4 —13x* +30x° +4x—40

1 13 30 4 40
-1 1 14 44 40

1 14 44 40| 0

10 10 40 40
1 4 4 0

S(x):x2—4x+4

<>X=

4+v16-16

2

¥ —dx+4=0x=

oSx=2
x° —4x+4=(x—2)2

P(x)=(x+1)(x-10)(x-2)’

(x+2) + + + 0 + + +

P() + 0 - 0 - 0 +

47.

47.1. P

47.2.

P(x)<0<:>

@xe]—l,Z[u]Z,lO[

S=]-1, vz, 10]
P(x)=x’—6x+3x+10
Divisores de 10: -1, 1,-2,2,-5,5,-10¢ 10
P(-1)=0; P(1)=8 ; P(-2)=-28 ; P(2)=0
(- ):—280 P(5)=0
(x)=(x+1)(x=2)(x-5)
(x) 0 x=-1lvx=2vx=5
={-
P(x)=0 (x+1)(x 2)(x-5)=0

P

e,
[

o;

,_.
».Vd

X —0 -1 2 5

x+1 - 0 + + + +

x-2 - - - 0 + +

x=5 - - - - - 0

P(x) - 0 + 0

48.

48.1.

48.2.

48.3.

P(x)>0<:>

@xe[—l s Z]U[S N
S=[-1,2]U[5.
P(x):x5 —2x*+

+oo[
+oo[
—2x* —2x+4

= (x2 + 2)(x2 —1) =
(

:(x2 +2) x—l)(x+l)

P(x) = (x - 2)(x— 1)(x + 1)()(2 + 2)

X +x>0, VxeR

X —00 -1 1 2

x—2 - — - — — 0

x—1 — - — 0 + +

x+1 - 0 + + + +

P(x) - 0 + 0 - 0

P(x)20exe[-1, 1JU[2, +of
S=[-1,1]u[2, +o




2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

49, P(x)=4x5 +8x* +x* —5x% —x+1

49.1.
4 8 1 -5 -1 1
-1 -4 -4 3 2 -1
4 4 -3 -2 1 0
-1 -4 0 -1
4 0 -3 1 0
-1 -4 4 -1
4 -4 1 0
-1 4 0
4 0 1#0

—1 tem grau de multiplicidade 3.
49.2. P(x)=(x+1)'(4x* —4x+1)

=(x+1)' (2x-1)

2x—1=0<:>x=i
2

1
X —o0 -1 > +00
(x-1)’ - 0 + + +
(2x-1)’ + + + 0 +
P - 0 + 0 +
P(x)<0sxe]-o, —l]u{%}
S:]—oo s l]u{l}
2
50. P(x)=2x3+7x2+ax—b
50.1.
2 7 a -b
-2 —4 -6 —2a+12
2 3 a—-6| —2a—-b+12
—2 4 2
2 -1 a—4

a—-4=0 a=4
= =
—2a-b+12=0 -8-b+12=0

a=4
p=4
b=4
a=4eb=4
50.2. P(x)=(x+2)"(2x-1)
51. ax3—4ax2+(3a+1)x—a+1=0
51.1. ax3’ —4ax3 +(3a+1)x3-a+1=0
& 27a-36a+9%a+3-a+1=0
S -a+4=0a=4
51.2. 4x’ —16x° +13x-3=0

4 —-16 13 -3
12 -12 3

| 4 —4 1 0

47 —4x+1=06 (20-1) =0 x=1t

2
S:{i ’ 3}
2

3

52. A(x):x2 +ax+1
B(x):x2 +bx+1
C(x)=x4+1

52.1.

52.2.

53.

53.1.

53.2.

53.3.

A(x)xB(x)=C(x)
(x2+ax+1)><(x2+bx+l):x4+l<:>

Sxt+b+ X +a’d +abx’ +ax+ X +bx+1l=x*+1<
oxt+(a+b)x’ +(ab+2)x* +(a+b)x+1=x"+1 &

a+b=0 b=-a b=-a
= = = =
ab+2=0 —axa=-2 at=a

b=-a
=
a=2va=—2
a=~2 eb=—2 oua=—/2 ¢ b=+/2
C(x)z(xz—ﬁx+l)(x2+x/§x+l)
Como (i\/z)z —4=-2<0, o0s polinémios x> —v2x+1 e
x2+\/§x+1 ao tem raizes.
P(x)zx””—2x”+1+x”—x2+2x—1,neN
P(2)=2"7-2(2)" +2" -2 +2(2)-1=
B TACTD LN, L U Gy G g
:2n+2_2n+1+1+2n_1:
B Y S
=2"-1
P(x)zx"xx2—2x"><x+x"—(x2—2x+1):

x"(x2 —2x+1)—(x2 —2x+1):
2

X —2x+1)(x"—1):
=(x—1)2 (x” —1)
P(1)=(1-1)"(1"=1)=0x0=0

Vimos que 1 éraizdex—1edex"— 1.

Vamos dividir x" —1 porx — 1.

X —1=x"+0x"" +0x"7 +...+0x—1
N

~ _
n—1 zeros
n— 1 zeros
A
10 0 0 -1
1 ‘ 1 1 1 1 1
| 1 1 1 1 1 0
n termos
A

x" —lz(x—l)(x"’l +x"2 +...+x+1\)

Como P(x) :(x—l)2 (x” —1) e substituindo x" —1:
P(x) = (x - 1)2 x (x —1)()6”'1 +x" X+ 1)

P(x)=(x-1) xQ(x) com O(x)=x""+x"+ .. +x+]

x parcelas

O(l)=1+1+..+1+l=nxl=n

P(x) :(x—l)3 xQ(x) com Q(1)#0

A raiz 1 tem multiplicidade 3.
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Avaliacio 4

1.

(x+1)'>0x+1200x%-1 &

@xeR\{—l}



2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

(¥ -1)<0e (x-1)(x+1)<0e

S (x-120Ax+120)v(x—120Ax+1<0) <

<:>(x§l/\x2—1)v(x21/\xs—l) P
o -1<x<lvxeld < xe[—l s 1]
(¥ +4)(x+1) <0

S(x+1) <0 e (VxeR, x*+4>0)
Sx+l=0x=-1
s={-1}
Resposta: (C)
P(x):a(x—1)(x—2)(x—3)(x—4)(x—5)

P(6)=1<:>a><5><4><3><2><1=1 P

1
@azm
P(x) = o (r=1)(x-2)(x=3) (- 4)(x~5)

P(0)=15(0-1)(0-2)(0-3)(0-4)(0-5) =

:%x(—l)x(—Z)X(—3)><(—4)X(_5):
= %x (—120) =-1

Resposta: (C)

A(x)=x' =2v-4 5 4(2)=0

1 0 -2 -4
2 2 4 4
[ 1 2 2 0
xz+2x+2=0<:>x=_2i24_8
oxed
s={2}

Resposta: (D)
Seja P(x) =2x’ —x* -2x+1

Divisoresde 1: — 1 e 1
Verifiquemos se — 1 ou 1 sdo raizes de P(x)

2 -1 -2 1
-1 -2 3 -1

2 -3 1 0
1 2 -1

2 -1 0

2 —x'-2x+1=0<

<:>(x+l)(x—l)(2x—l =0

~—

Sx=-lvx=lvx=

N | =

Resposta: (D)
P(x)=(x-1)(x=2)" (x=3)"x0(x) 5 1+2+3=6
P (x) tem grau maior ou igual a 6.

Resposta: (A)
P(x):x2 +ax—4; Q(x):(x-i—b)(x—b):x2 -b

a=0 a=0
P(x)_Q(x)Q{_bl__4©{b:2vb=—2

<a=0n(b=2vb=-2)
Resposta: (A)

7. P(x)=x'+x"+k
P(a):a4+a2+k
P(—a)z(—a)4 +(—a)2 +hk=a*+a’ +k =P(a)

P(x) ¢ divisivel por x —a =
3P(a):O:P(—a):O
= P(x) ¢ divisivel por x + a.
Resposta: (B)

8.  Sabemos que P(x):(x—3)2><Q(x) como Q(3)#0
Se P(x):(x—3)1 x0(x), entdo O(x)=(x-3)Q (x)
pelo que O(3)=0
Resposta: (B)

9. (x-2)'(x-1)'<0

X —00 1 2 +00
(x—2)2 + + + 0 +
(x-1)’ - 0 + + +

P — 0 + 0 +

S =10, 1]u{2}
Resposta: (C)
10.  P(x)=2x"-5x"-2x"—4x+k
1
2x—1)=2| x——
(2x-1)=2[-3]
p[l}o@
2
4 3 2
<:>2><(ij —SX(ij —2x[ij —4><l+k:0C>
2 2 2 2
@1—§—i—2+k:0<:>k:3
8§ 8 2
Resposta: (A)
Pig. 143
11. P(x) =2x> —4x* + mx +4
11.1. 2x—1:2(x—lJ
2
P(l}:3<:>
2
3 2
<:>2><(1] —4><(1J +m><l+4:3<:>
2 2 2
<:>g—/l’+ﬂ+1:0<:>
8 2
®1+2—m:0<:>2m:—1<:>
4 4
1
Sm=——
2
11.2. P(x)=2x"—4x’ -2x+4
2 -4 -2 4
2 4 0 —4
| 2 0 ) 0




2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

113. 20 —4x’ —2x+4<0 e 16. P(x)=-25—7x* —dx+k
S 2(x-2)(x-1)(x+1)<0= xe ], —1]JU[L, 2] 16.1.
_ 2 -7 4k
x 00 —1 1 2 +00 5 4 p o
x-2 S E I B R 0N A 2 -3 2 | k-4
x—1 - - - 0 + + + -2 4 -2
x+1 - 0 + + + + + -2 1 0
k-4=0k=4

PO - 0 + 0 _ 0 +

16.2. P(x)=(x+2)"(-2x+1)

S=]-w, -1]U[t, 2]

2
12, 2 +7x — 2% — 1354620 P(x)—2x24<:> (x+2) (—2x+1)—2x—4:O<:>

2 7 -2 13 6 & (x+2) (-2x+1)-2(x+2)=0 &
1
5 1 4 -6 o (x+2)((x+2)(2x+1)-2)=0 <
2 8 2 —12] 0 e (x+2)(-2x" +x-4x+2-2)=0 <
2 S
> 4 ~6 0 x+2( —2x* —3x) 0 <
2% +4x-6=0 x> +2x-3=0 x(x+ )( Dx— 3)
2+4+12 3
:fo:_&’x:l@ @x:va:—va:—E
! 3
§=4-3, -2, 5 o1 {xeR:P(x)—2x24}:{—2, 5 0}
13, x'+x"-6<0 17.  P(x)=ax’+bx+c
x4+x2—6:0<:> X =)
, P(-3)=0 9a—-3b+c=0  [c=-3
Srrrmez0e P(0)+3=0 3=0 b=11
N e (0)+3= ode+3= sda+b=11 <
y=f<:> y=-3vy=2 p(())+p(1):5 c+a+b+c=5 9a—-3b=3
V+y—6=(y+3)(y-2) |y=v c=-3 c=-3 c=-3 c=-3
x4+x2—6:(x2+3)(x2—2) Sb=11-ab=11-a Sb=11-a=b=8
W s 3a-b=1 |3a—(11-a)=1 [4a=12 a=3
X'+x -620&

_1,2 _
<:>(x2+3)(x2—2)30 o VreR, X' +3>0 P(x)=3x" +8x-3
18. P(x)=x’—bx*+bx—4 ; P(b)=0
e (x-42)(r+42) <0 (x) =" =br b4 5 P(b)
b —bxb*+bb-4=0b>=4< b=-2vb=2
QXE[—\/E,\/EJ 19. P(x):x4—ax2+(a—1)x,aeR
x o 2 J2 o 19.1. P(3)=081-9a+3(a-1)=0 <
x—~2 - - - 0 <81-9a+3a-3=0 <
x++2 0 + + < —-6a+78=0<a=13
p N 0 _ 0 19.2. P(x)=x"-13x>+12x=
[ N \/_J =x(x* = 13x+13)
1 0 - 13 12
4. P(x)=(x+2)" (ax+b) 3 3 9 12
| 1 3 —4 0
P(—l):4© —atb=4 _ [a=1-4  [a=-3 P340
P(0)=4  |4b=4 b=1 b=1 3409716
s Sx="T-—TT +—"C
P(x)=(x+2) (-3x+1) 2
Sx=—4vx=1
15. Py—l):y2—5y+6
oo P(x)=x(x=3)(x-1)(x+4)
x=y-leoy=x+1
20. P(x) 2x* +ax’ +bx* +c;a,beR
P(x)z(x+1) —5(x+1)+6
P(-1)=0 — = _ -
P(x) +2x+1-5x-5+6 (-1) 2-a+b+c=0 a+b=-3
Plx) = —3xa2 P(O)zl < qce=1 &ce=1 =
(x)=#"~3x+ p(1)=4 2+a+b+c=4 |a+b=1
P(x) 0 x*-3x+2=0 &
c=1 c=1
:wQ x=1lvx=2 &qa=b+3 qa=2
2

b+3+b=1 |b=-1
S=1{1,2}



21.
21.1.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

P(x)=2x4 +2x —x? +1

2 2 -1 0 1
-1 -2 0 1 -1

2 0 -1 1 0
-1 -2 2 -1

2 -2 1 0

x)= x+1)2><Q(x) com Q(-1)=5#0

x)zx3 —ax’ —-bx+b

X
P(-2)=0 [(-8—4a+2b+b=0
= =
P(2)=0 8—4a-2b+b=0
—4a+3b=8 —4a-12a+24=8
= = =
—4a-b=-8 b=-4a+8
—16a=-16 a=1
= =
b=—-4a+8  |b=4
a=leb=4
21.2. x? + 4 ndo tem raizes.
X - ax? — bx + b xX2+4
-x - 4 x—a
—ax® + (-b—4)x b
ax? +  4a

21.3.

22,
22.1.

(b—4x + da+b
-b-4=0 b=-4
(-b-4)x+4a+b=0< =
da+b=0
a=leb=-4

— 4 ¢ uma raiz dupla.

1 —a —b b
4 4 16+4a  — 64— 16a+4b

1  —4-a 16+4a-b| _64_16a+5b
—4 4 302+4a

1 8-a| 48+8a—b

{—64—16a +5b=0 {—16a +5(8a+48)=64
f=4

48+8a—-b=0 b=8a+48
—16a+40a +240=64  (24a=-176
=g P9 PN
b=8a+48 b=8a+48
176 |a=-22 )
a=——- 3 3
= 24 & » o 1
b=8a+48 bh=—-8x=2448 p=-2%
3 3
a:—g e b:—g
3 3

1 0 a b
3 3 9 3a+27
1 3 a+9|3a+b+27
3 3 18
1 6 a+27

a+27=0 a=-27 a=-27
= =
3a+b+27=0 —3x27+b+27=0 b=54

a=-27eb=54

22.2.

23.

P(x)=x’-27x+54=
=(x—3)2(x+6)

(x—3)2(x+6)>0<:>

VxeR, (x=3)' 20
Sx#E3AX+6>0
Sx#E3IAX>-6S
oxel-6,3[U3, +of

S=1-6,3[U]3, +of

A(x):ax3—8x2+(2a+l)x—2

3x—2=3(x—gJ
3
P(g}:0<:>
3
3 2
@ax(g} —8)((2] +(2a+l)xg—2:0<:>
3 3 3

@axi—Sxﬂ+ﬂa+g—2:0<:>
27 9 3 3

8a 36a 32 6 18
o>—t—="__ 4 —
27 27 9 9 9
@ﬂ:ﬁ<:>44a=44x3<:>a=3
27 9
(3)
A(x)=3x"-8x" +7x -2
3 -8 7 -2

2 2 -4 2
3

| 3 -6 3
¥ -6x+3=0<=
Sy -2x+1=0<

= (x—l)2

A(x):3(x—§j(x—l)2

A(x)>2x—2<:>

3x-5 - - - - 0

P - 0 + 0 - 0

24.
24.1.

s=1o, I[UE , +oo[

P(x)=x"-1

P(1)=1"=1=0

Como P(1)=0, P(x) é divisivel porx — 1.

Logo, existe um polinomio Q(x) tal que

P(x)=(x-1)x0(x).




2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

24.2. Vamos dividir x" —1 porx— 1.

X =1=x"+0x""+0x"*+...+0x—1
- J

n—1 zeros
n—1 zeros
A
~ ~
1 0 0 0 0 -1
1 1 1 1 1 1
| 1 1 1 1 1 0
n termos
A

P(x) =x"-1 =(x—1)6c”’1 +x"? +...+x+1)\
n termos

A
P(x)=(x=1)Q(x) com Q(x)<x"" +x" "+ .+ x+1

Logo, O(1)=1""+1"? + . +1+1=nxl=n.

Pig. 144

Avaliacio global

1.

N

2316 =2 x 2t =427 =425 x2 =242
Resposta: (D)

a _ a?/? :a\”/aT:a\”/;:\n/? a>0
Resposta: (B)

Jo V6(\3+V6)  igre Joxa+e
-6 (V3-V6)(Va+e) 3-6 3

BN R SN

Resposta: (D)
9+42=(a+b) =a* +2ab+b*

2ab=42 ; ab=22
Sea=2e¢ b=+2,a*+b> =6.
Sea=1le b=22,a" +b*=9.

9+4J§=(1+2\/§)2
\/9+4\/_:,/(1+2ﬁ)2=1+2\/§

Resposta: (B)

[1+(3;+33ﬂ; - 1+(J§+J3_3)2 = 1+ (V3 +343) =

= 1+(4\/§)2 =J1+16x3 =49 =7

Resposta: (B)

A\l(/x) x ligx) = C\lﬁx)

grau 2 grau 3 grau 5
Resposta: (B)
A(x)=(x-2)x(3x-1)+R

:2(x—2)><%(3x—1)+R

:(2x—4)x(%x—%}+R

Resposta: (B)

Pig. 145

8. d=4 cm=diametro da esfera
= didmetro espacial do cubo
8.1. Seja a o comprimento da aresta do cubo.
d+ad’+a’=d" = 3d’=d" =

<:>a2:1d2<:> a= jldzaa:\/IdQ
3 3 3

1 NG

Sa=—d<a=—d;a>0ed>0
NE) 3

(\/3 J 43
a= Tx4 crn:—3 cm

. , 43
O comprimento da aresta é i cm.

3
L (aB) 4x(V3) a3 a3
8.2. chbo = a = ? = 33 = 33 = 9

64
O volume do cubo é cm’.

8.3. Raio da esfera: r :% cm=2cm

4 32
St =Zax2d =228

3

Vesfera =

21
I/e:sfe:ra\ _ 3 _ 32 T 9 37[

—_— X—=—=
chbo 64\/§ 3 64\/5 2\/§

9

371:\/§ 3x/§7t x/§

== = T
23x3 2x3 2

9. AB _ cos(30°)

V2

TBoax 3 Yo
2 2 3
BC .
=sin(30)°
7 ~sn(0) ol
fczﬁxlzﬂ 4
2 2
e \2
_ABxBC _ 5 "y N12 1 43 _
5] 2 2 4 "2 8
23 3
8 4

. 3
A érea do tridngulo é o cm?,

1 2

12
[1)3 :[1)3 <312 (1j3 2
o 2) 2 2 _

B B
1
Vam o
2 iz i
:3%12:%:2

1. P(x)=(x-2)(x+3)" (x-4)' (x-1)'
1+2+3+4=10. P(x) tem grau 10

[~



12.

13.

14.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

A(x)=3x5 —x*+2x* +4x-3
B(x):x3 —2x+1

X =2x+1

3xr-x+8

3 - x4+ 27+ 0+ 4 - 3

-3x° + 6 — 3x?

- x4+ 8 - 3+ 4 - 3

+ X - 2% + x

8 — 52 4+ 5¢x - 3

- 8¢ + 16x - 8

— 52 4+ 2Ix - 11
Q(x):3x2—x+8 e R(x)=—5x2+21x—11

P(x) X2+x+1
—x+13 X2 —x
P(x):(xz—x)(x2+x+1)—x+13=
=x'+x+x’ - —x'—x—-x+13=
=x'-2x+13
P(x)=x3+x2—3ax—4a
B(x)zxz—x—4
X+ x* - 3ax - 4a
-+ ¥+ 4x
2x2 + (4-3a)x — 4da
— 2% + 2x
(6—-3a)x + 8—4a
(6—3a)x+8—4a:0<3

6-3a=0 3a=6
= = =
8—4a=0 4a=38

+
(o]

15.

16.

17.

18.

Pag. 146

(x)
P(x):Q(x)x(x2—1)+R(x)
(x)=ax+b porque o grau do divisor é 2.
{P(l)—Q(l)xO+R(l)
(-1)=0(-1)x0+R(-1)
1" +1+1=axl+b a+b=3
{(—1)100—1+1=a><(—1)+b©{

b-1+b=3 2b=4 b=2
= =S
a=b-1 a=b-1 a=1

0

=
—a+b=1

0

[ [P(x)]2 =x' e P(x) =XV P(x) =—x

Logo, P(x) tem grau 1.
P(x)+x><P(2—x):x2 +3

18.1. P(0)+0xP(2)=3= P(0)=3

P()+1xP(2-1)=1+3o P(1)+P()=4 &
©2P(l)=4 < P(1)=2
P(2)+2xP(2-2)=4+3<
< P(2)+2xP(0)=7<
& P(2)+2x3=7< P(2)=1

18.2. P(x):ax+b
P(0)=3 (p=3 b=3
P(1)=2 a+b=2 ©<a+3=2 &
P(2) 2a+b=1 2a+3=1
b=3
b=3
Sqa=-1 <:>{
a=-1
2a=-2
P(x)=-x+3
19. P(x):x3+ax2+bx
P(2)=2 (8+4a+2b=2 ([4a+2b=-6
P= P= R
P(1):4 l+a+b=4 a+b=3
{2a+3—a=—3 {a:—6
o
b=3-a b=9
a=—-6eb=9
20.  V(x)=A(x)xH|(x)
V(x)=x+7x*+14x+8
H(x):x+l
A(x) € o quociente de V(x) por H(x)
1 7 14 8
-1 -1 -6 -8
| 1 6 8 0
A(x) X +6x+8
2. P(x)=(x-1)0(x) +3
O(x)=(x-2)xQ, (x)+2
Logo:
P(x)=(x—1)><[(x—2)><Ql(x)+2]+3:
=(x-1)x(x=2)Q,(x)+2(x-1)+3=
P(x)=(x-1)x(x-2)Q (x)+2x+1
Rx) 2x+1
2. (¥ -4)(x-3)<0
o (x-2)(x+2)(x-3)<0<=
@xe]—oo, —2]u[2,3]
x —0 -2 2 3 +00
x—2 — — — 0 + + +
x+2 - 0 + + + + +
x-3 - - - - - 0 +
P — 0 + 0 — 0 +
S=]-w, -2]u[2. 3]
23. P(x):x3—6x2+11x—6
23.1. P(3):33—6x32+11x3—6=

=27-54+33-6=0
Se P(3) =0, entdo P(x) ¢ divisivel por x — 3.
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23.2.
1 -6 11 -6
3 3 -9 6
| 1 -3 2 0
x2—3x+2=0<:>x=¥<:>
Sx=lvx=2
P(x)=(x=1)(x-2)(x-3)
P(x)>0& (x—1)(x-2)(x-3)>0<
<:>xe]1 s 2[u]3 s +oo[

X —©0 1 2 3 +00
x—1 - 0 + + + + +
x-2 - - - 0 + + +
x-3 - - - - - 0 +
P) - 0 + 0 - 0 +
S=)l.2[Up, +o

Pag. 147
24. P(x):8x5+4x4—10x3—x2+4x—1
24.1.
8 4 -10 -1 4 -1

1 4 4 -3 -2 1

2

8 8 —6 -4 2 0

1 4 6 0 -2

2

8 12 0 -4 0
1 4 8 4
2
8 16 8 0
1 4 10
2
8 20 | 18#0
3
P(x)= LX_EJ (8x* —16x+8) ¢ % ndo é raiz de
8x> —16x+8.
Logo, % ¢ uma raiz de grau de multiplicidade 3.
24.2. 8x* +16x+8=0<
< 8(x? +2x+1)=8(x+1)’
1y 2
P(x)=8 X_E (x+1)
P(x)SO@xe}—oo, %}
1
X —0 -1 > +00

25.

26.

x)=(x+1)(x-2)xO(x)+R(x)

=ax+b , dado que (x+1)(x+2) édo2.° grau
:(x+1)(x—2)><Q(x)+ax+b

P(_l):_l OXQ( 1)+a><( )+b:_1

{ ( Q{OXQ(2)+a><2+b_— <

—a+b=-1 b=a-1 b=a-4
= = = =
2a+a—-1=-7 3a=-6

R(x)=-2x-3
P(x) =3x + mx’ +nx -2

x* +x+2 nfo tem raizes reais.
¥+ mx? o+ nx - 2
-3 — 3x2 - 6x

X2+x+2

3x+m-3

27.

27.1.

m-3)x>+ (m-6x — 2

— m-3)x*+ (—m+3)x — 2m+6

(n—-m-3)x — 2m+4

n-m-3=0
f=—4

—2m+4=0

n-2-3=0 n=>5
= =
m=2 m=2

m=2en=>5

(n—m—3)x—2m+4—0<:>{

Outro processo:

3x3+mx2+nx—2:(xz+x+2)(ax+b)<:>

3 +mxt+nx-2=ax’ +bx* + ax’ +bx +2ax+2b &

<:>3x3+mx2+nx—2:ax3+(a+b)x2+(2a+b)x+2b<:>
a=3 3 a=3

1 m=2
<:>

1= n=>5
b=-1

a=
at+tb=m 3-—
o
2a+b=n 6—
2b=-2 b=

m=2en=>5
(B(x)zO@x:I)A(VxeR, B(x)<0<:>xe]l,
2(Vxe]R, B(x)>0<:>xe]—oo R 1[)

+oo[) =

X —00 +00

2—x +

B(x) +

S |o |+ |-
|
|
|

(2 —x) B(x) +

272, > -3x+2=0x=

(2-x)B(x)<0=xe[l, 2]
s=[1.2]

Sx=lvx=2

3+49-8
2

(xz -3x+ Z)B(x) >0 (x—l)(x—Z)B(x) >0

X —00 1 +00

2
x—1 - 0 + +
x-2 . - . 0

B(x) + 0 —

P + 0 + 0 —




28.

29.

29.1.

29.2.

30.

30.1.

30.2.

2.4. Fatorizacao de polinomios. Resolu¢io de equacdes e inequacdes de grau superior ao segundo

(x=1)(x=2)B(x)>0= |-, [U]L, 2[
S=]-w, 1[Ul. 2
Pretende-se provar que:
P(x) é divisivel por x* —a> =
= P(x) ¢ divisivel porx—a
P(x) é divisivel por x* —a® =
= P(x) = (x2 - az)Q(x)
= P(x) = (x - a)(x+ a)Q(x)
= P(x)=(x—a)xQ,(x) sendo O (x)=(x+a)0(x)

= P(x) ¢ divisivel por x —a

Portanto, b(x) ¢ condigdo suficiente para que se verifique a(x).

P(x) = (x - n)2 Q(x) com Q(n) #0

X —mx—16 =(x—n)2 (ax+b) , dado que (x—n)2 ¢ um
polinémio do 2.° grau.

X —mx—l6:(x2—2nx+n2)(ax+b)<3

o xP—mx—16=ax’ + bx* = 2anx* — 2bnx + an’x + bn* <

S x-mx—16 :ax3(b—2an)x2 -4—(an2 —2bn)x+bn2 =

a=1 a=1
b—-2an=0 b=2n
lant—2bn=-m " 112—2><(2n)n:—m<:>
bn* =-16 2nxn*=-16
a= a=1 a=
b=2n b:2><(—2) b=-4
< n2—4n2——m<:> Bt =—-m < m=12
n=-8 n=-2 n=-2
m=12en=-2

x3—mx—16:(x—n)2(ax+b)
=(x+2)'(x-4) (a=1,b=—4,m=12en=-2)

P(x):(x+2)2 (x—4)

P(x)=8x3 +4x* —2x-1

P(x)=8(x—a)2(x+a)<:>

<:>8x3+4x2—2x—1=8(x2—2ax+a2)(x+a)<:>

8x’ +4x’ —2x—1=8(x3 +ax’ —2ax’ —2a2x+a2x+a3)

< 8x +4x7 —2x—1=8x" —8ax’ —8a’x+8d’ &

a=——
—8a=4 2
) 1 1
S<-8a"=-2<1a @a:—g
803:—1 1
a’=——
8

2
1Y 1
P(x)<0<8 x+5 X_E <0

<:>x—l<0/\x+l;t0c>
2 2

1 1
S X< —AXE——
2 2

Ou
_1 1
X —00 2 2 +00
1 2
X+— + 0 + + +
3]
1
5 - - - 0 +
P(x) - 0 - 0 +

31.

31.1.

31.2. P

P(x)=x"(x"+1)=(x"+1)=
=(x +1)(x" -1)=

ey
x)=(x"-1)(x" +1) =
[(xu 1(x+1)=
(2 =1) (3" +1)(x" +1) =
=(x"=1)(x" +1) (" +1)(x" +1) =
= (x" =1)(x" 1) (" +1)

Vamos dividir x" —1 porx —1, usando a Regra de Ruffini.

X" —1=x"+0x""+0x"?+...+0x—1
NG _
n—1 zeros
n—1 zeros
_A—
~ ~
1 0 0 0 0 -1
1 1 1 1 1 1
| 1 1 1 1 1 0
n termos
A

-2 +...+x+1)

P(x)=(x-1) x”"+x”’2+...+x+1)(x”+1)2(x2n+1)
)=(x-1)

P(x)=(x—-1)xQ(x) sendo
Q(x) :(x”’1 +X"P X 1)(x” +1)2 (xz” +1)
O()=(1+1+. . +1+D)(1+1)'(1+1)=
n vezes
=xx1x4x2=
=8n=0

Como P(x)=(x-1)Q(x) e Q(1)#0, 1 é uma raiz simples
de P(x).



