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Matematica E - Extensivo - V. 6

Aula 21
21.01)P(x) = 2x® + 3x2 = x + 2
AP(1)=2+3-1+2=6
b)P0)=0+0-0+2=2
OP(2) =-16+12+2+2=0
d)Grau = 3
21.02)P(x) = (a = 3)x® + (b + 2a)x® + (6b + ¢)x
Pix) =0
= a-3=0
a=3
b+2a=0
b+6=0
b=-6
bb+c=0
36 +c=0
c=36
= 2.(a+b+¢
2.(3-6+36) =66

21.03)P,(x) = alx + c)* + b(x + d)
=a.(x®+ 3x% + 3xc? + %) + bx + bd
= ax® + 3acx® + 3acx + ac® + bx + bd
= ax® + 3acx? + (3ac? + b)x + ac® + bd
P,(x) =3 + 6x? + 15x + 14

P,(x) = P,(x)

= a=1

3ac =6

c=2

3ac? + b =15

12+b=15

b=3

ac® + bd = 14

8+ 3d=14

3d=6

d=2

Aula 22

22.01)AK) = 43 + 2x— 3

B(x) = 2x2 + 1

C(x) =5+ x—2x2 - 4x°

a) A(x) + B(x)

=4+ 2x-3 + 22 + 1
=4x3 + 2x2 + 2x -2
b) A(x) + B(x) + C(x)

=A4{+2x—3+%{+1+5+x—2%{—}1r%{

=3x+3

c) Ax) . B(x)
=4+ 2x-3). (22 + 1)
=8x> + 4x°> + 4x° + 2x - 6x* -3
=8x>+ 8x*-6x2+ 2x -3

Resolva

d) BX)]® = [2x* + 1]°
= (23 +3.(2x3)2+3.(2xX)" + 1
=8xt+ 12x* + 6x* + 1

22.02)P(x) = 2x® + 7x%* - 3x
D(x) =x*+ 3x-1
P(x) = D(x) . Q(x) + R(x)
2x3 + 7x2-3x = (x*+ 3x-1) . (ox + b) + ex + d
2x3 + 7x2—3x = ox® + bx? + 3ax? + 3bx—ax-b+
+cox+d
23+ 7x2-3x = ax®* + (Ba + b)x® + (Bb-a + ¢)x-
-b+d
= a=2
3a+b=7=b=1
3b-a+c=-3=c=-+4
b+d=0=d=1
Q(x) = 2x 4+ 1; R(x) = -4x + 1

P(x) = 6x° = 11x2 + 6x -1

Dividindo P,(x) por P,(x), temos:
(6x3=11x2 + 6x—1) =
=(2x2-3x+ 1).(ax +b) + x+d

= 20x® + 2bx? - 3ax? - 3bx + ax + b + cx + d
=2ax® + (2b-3a)x?* + (a-3b+c)x + b +d
= 20=6 = a=3

2b-3a=-11 = b=-1
a-3b+c=6=c=0

b+d=-1

d=0

Logo, R(x) = 0, e P,(x) é divisivel por P, (x).

Aula 23
23.01)A

4+ 2 -3+ bx—5 | X+ X2+ 1

5 4 2 2
X’ =X =X x—x+ 3

o+ 2 4%+ bx -5

x* + x3+ X

3¢ - 4%+ 7x-5

-3x3-3x*-3
“7x*+ 7x - 8
v

Logo, Q(x) = x2—x + 3.
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Quociente = x

23.03) X+ 2+ 3x° + ax?— 4x + 12 X+ 23— x+3

== 2+ X = 3% X+ 4

4%% + (a-3)x*— 4x + 12

— 4% - 8%+ 4x - 12
(@=11)x°

RX) =(a=11).x2=0

=a-11=0
a=11

23.04) 3x* -2 -x+ 5x + 1 X —3x+ 1

“3x* + 93 - 3¢ 3+ 7x +17
7 - 4x%+ 5x + 1

7+ 2185 7x

17¢ - 2x + 1

-17¢ + 51x - 17

49x - 16
~_

Q(x) =3x2+ 7x + 17
R(x) = 49x - 16

Matematica E

Aula 24
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32 8 4

= 1-4+8+32 _ 35
32 32

24.02)P(-3) = 43
27 +9m + 6 + 1= 43
9m = 63
m=7

24.03)P(-2) =5
P(2) =13
P(x) x> — 4

ax +b Q(x)
~_
Px) = (x*-4) . Q(x) + ax + b

P2)=5= [4-4-Q2) -2a+b=5

2a+b=5

P2) =13 = (4-4Q2) +2a+b=13
20 +b =13

-26 +b=5 ®

26 +b=13

2b =18

b=9,a=2

=Rx =2x+9
RM=2+9=11
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Testes
Aula 21 P2)+6=7
P(2) =1
21.01)P(x) = 4x® + 5x2 - 7x - 2
a)P(1)=4+5-7-2=0 21.08)E
b)P(-2) =-32+20+ 14-2=0 P(x) =x*+ ax® + bx + ¢
P0)=0+0-0-2=-2 Pl)=0= 1+a+b+c=0
a+b+c=-1
21.02)P(x) = mx? — 5x + 2 P(x) + P(x) = 0
P2) = 5 —)<3/+0x7—}a%+c+xa/+ox7+b{+c=0
=4m+10+2=5 e + 2 = 0
4m = -7 a €=
20=0=0a=0
m=-7 =
4 2c=0=c=0
Comoa+b+c=-1
21.03)P(x) = 2x® + px? = 5x + q b =-1
PN)=7=2+p-5+qg=7 Assim, P(x) = x® - x
P2)=25= 16 +4p-10+q=25 P2)=8-2=56
p+qg=10 .(-]) 21.09)C
4p+q=19 P(x) tem grau 5.
Exemplo: P(x) = x°
P-g=-10 o PR + [PII? + 2P(x)
4p+ g =19 =P+ )2 +2.%°
_ = x5 + x10 4+ 2x5
3p_—3? -7 Grau 15
p=2a= Observagéo: O grau é 15 independentemente do
linémio P(x) t lo.
21.04)Px) = 5 + ax® — 2% — 1 polindmio P(x) tomado como exemplo
a) P(3) =2 211 . | .
27 +9a-6-1=2 .10) Considere os exemplos abaixo.
o= 18 f| g |h [f.(g+h)| Graun
b)1 éraiz. = P(1) =0 X x® |=®| 0 [Néo existe.
1+a-2-1=0 X xS+ 1] x3 3
a=2 X x3+ x | x° x4 4
21.05)P(x) = ax + b x3 |3+ X2 3 x> 5
P(0)=3 = b=3 x3 X3 X3 2x6 6

P-1)=2= -a+b=2=a=1
Px) =x+ 3

Assim, 3 < n < 6.

21.06)P(x) = (4x% — 2x2 — 2x — 1)? 2111 PW) = (02— 4) x* + (a+2) . X+ (@=2) .x+ 7

Soma dos coeficientes
P1) = (4-2-2-18 = (-1 = -1

21.07)P(x) + x . P(2-x) =x2 + 3
x=0
=P0O)+0.P2-0)=0+3
P(0) =3

)F(’(;)+2.P(2—2):4+3
P(2) + 2.P0) = 7

[ I Bnereasin

Basta identificar os valores de a que anulam os
coeficientes.

a?-4=0= a==*2
a+2=0= a=-2
a-2=0= a=2

Concluséo

Sea=2= Px) =4+ 7 = grau = 3.
Sea=-2 = Plx) =-2x+7 = grau = 1.
Sea # 2 = P(x)tem grau = 5.
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21.12)Falso. 21.16)P(x) = ax? + bx + ¢
k=4 = Plx) = (4-4)x>+ 4+ 2 Pl)=4 = a+b+c=14
P(x) = 16x + 2 PO)+P1)=3 = c+a-b+c=3
Grau =1 P-2)=-5= 4a-2b+c=-5
Falso.
E necessério que k-4 #0 = k#4. a+b+c=4=c=4-a-b ()
Verdadeiro. a-b+2c=3 (I1)
Plx) = (k-4).x*+kx+2=0 4a-2b+c=-5 (1
Para x = —k
Plk) = (k—4). K2+ k. (K)+2=0 Substituindo | em Il e llI, temos:
P(-k) = K& - 4k? - k® + 2 a-2+2.(4-a-b)=

2

PI-K) = -4l + 2 {40—2b+4—o—b=—5
Falso.
-1 éraiz=P-1)=0 —a-2b=-3
(k=4). (12 +1e. (1) +2=0 3a-3b=-9 +(3

k—4-k2+2=0

-+ +k-2=0 -1 {—ﬁ—2b=—3 ®
kl-k+2=0 d-b=-3
A=1-4.1.2=-7 _3b = -6

S=0. b=2,a=-1;c=3
Verdadeiro. Px) = —x2+ 2x+ 3; P(x) <O
k=5=Pkx)=(5-4).x2+ 5% x+2 xX=-1;x"=3

X2+ 25X+2=0 _

A=(25)2-4.1.2 ~ A
A=617>0 / \

P(x) admite raizes reais. Px) < Oparax<-1oux>3
21.13)P(x) = (2a + b) . x2 + (b—c) . x+a+c—-4 =0 2117)f(x) = (a-1) . x> + bx + ¢
g(x) = 2ax? + 2bx —c
20+b=0 ) f(x) = g(x)
b-c=0=>b=c (Il = a-1=20= a=-1
atc-4=0 (Il b=2b=b=0

c=-—<c=c¢c=0
Substituindo Il em | e resolvendo com llI, temos:
2118)P(x) =(m +n+p).x*—(p+1).x+ mx? +

{20+C_ +(n-p).x+n
a+c=4 P,(x) = 2mx® + (2p + 7) . x> + 5mx + 2m
P.(x) = P,(x)
{QG‘FZ 0 = n=2m
—-a-g=-4 n-p=5m= 2m-p=5m = p=-3m
a=-4 m=2p+7=>m=-m+7 = m=1
c=28 p=-3
b=8 n=2
m+n+p=0
21.14)Px) =ax®* + (b—a+ 1).x*+ (c+b+a).x=0 Isto ocorre, poism = 1; p=-3en=2.
a=0
_ _ 21.19)P(x) = 2x2 + 3x + 1
b-a+1=0=b=- Q) = (ax + b) . (x + 1)
ctbt+ta=0=c=1 =ax+ax+bx+b
=ax®+ (a+b).x+b
21.15)P(x) = ax* + bx® + ¢ Como P(x) = Q(x):
Q(x) = ax®-bx + ¢ a=2
P0) =0 = c=0 Grb-3obo1
P(])=O:>{o+b=0® 21.20)C
Ql)=6= la-b=6 P(x) = x* + 2x— 8
20 =6 Qx)=m.x-2).x=-3)+n.(x=1).(x-2)
a=3 =m.(xX2=3x-2x+6) +n.(x*-2x-x + 2)
b=-3 —mx—5mx+6m+nx—3nx+2n
=(m+n). x>+ (-5m-3n).x+ 6m + 2n
Matematica E I Grerin




Gabarito M » . - -

P(x) = Q(x)
m+n=1 - (3)
-5m-3n=2
3m+ 3h =3
@
-5m - 36 =2
-2m =5
m=-2
2
n="7/
Obse2rve que a terceira igualdade fica satis-
feita
6m + 2n = -8 para os valores obtidos de m
en.

21.21)P,(x) = 10x* + 158x + 29
P =+ (b+c).x-2a-3x* + 3ox + 3b + 1
=(@-3).x2+ (b +4c).x-2a+3b + 1
P.(x) = P,(x)
a-3=10= a=13
-20+3b+1=29= 26 +3b+1=29
= b=18
b+4c=158= 18+ 4c=158 = c=35
Logo,a+b +c=13+ 18 + 35 = 66.

21.22)P(x) = 2x3 + 3x2 - 2x -3
Q) = (ax?+ bx+c).(x+ 1)
=ax+ax®+bx®+bx+cx+c
=ax+(a+b).x®>+(b+c.x+c
Px) = Qlx)
a=2
a+b=3=b=1
b+c=-2= c=-3

21.23)D
P(x) = px* + gx— 4
Q(x) =x*2+ px+ q
Px+1)=px+ 1)2+qgx+1)-4
=px®+2x+ 1) +agx+q-4
=p2+(2p+q).x+p+qgq-4
Q(2x) = (2x3) + p. (2x) + q
=4x? 4+ 2px + q
Como P(x + 1) = Q(2x):
p=4
20+9g=2p=9g=0
pt g-4=9o > p=4

21.24)C
1+ x é_'_ B
x-x> x 1-x

x+1=B-A.x+A
= A=1 A+B+C=0=B+C=2()
5 A—1— B2 B-2C=0+(2) = B-C=0 (Il
7% 5 Matematica E  JFIIIEE

2].25) 1 — A + Bx + C

-1 x-1 x*+x+1

_ACHAX+HA+Bx+C) L (x =)
x*=1 (x=1.x*+x+1

T _ AP+ AX+A+B*-Bx+Cx-C

P o

1=(A+B).x2+A-B+C).x+A-C

A+B=0=B=-A

= {A-B+C=0=>A+A+C=0=2A+C=0(l)

A-C=1
De | e ll, temos:
2A =

+2=0 ®
A-g =1
3A=1
= A= 1

3

B=_1

3
c=-2

3

21.26)C

2x-4_ A , B

=1 x+1 x-1

2x -4 _ Ax—A+Bx+B
x2=1 x+7.(x=1)

2x -4 _(A+B).x-A+B
poal 1

2
2x-4=(A+B).x-A+B

K+B=2
-K+B=-4
2B = -2
B=-1;A=3
21.27)E
8 _A, B , C

X —4x x x-2 x+2

8 4 A(x*— 4) + B(x? + 2x) + C(x* - 2x)
x.(x—2).(x+2)

8 Ax? — 4A +Bx? + 2Bx + Cx? — 2Cx

A%
8=(A+B+C).x2+ (2B-2C).x-4A
= 4A=8 = A=-2

)
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De |l e ll, obtemos:

B+Z =2

@
{B—zzo
2B =2
B=1;,C=1

Aula 22
22.01)D

P(x) = D(x) . Q(x) + R(x)
ax® + bx? + ex +d=(x+1).(2x-1) +
+ (—x+ 1)

=23 -x2+ 2x-1-x+ 1

=2x3—x® + x

= a=2,b=-1;¢c=1;d=0

P(x) = 2x3 —x2 + x
22.02)P(x) = D(x) . Q(x) + R(x)
(x+3) x=-1)+6
2x2-2x + 3x-3 + 6
=2x+x+ 3

22.03)P(x) = D(x) . Q(x) + R(x)
=Bx-4).(x®-5x+ 1)+ 6
=3 -15x2 4+ 3x-4x> + 20x-4 + 6
=3 -19x% + 23x + 2

22.04)A(x) + B(x) . C(x)
=x2-1+ (2x2 + 2x) . 3x
=x2-1 + 6x% + 6x?
=6x+ 7x*-1

22.05)E
f(x) = D(x) . Q(x) + R(x)
=x=-3).(x-4)-7
=x2—4x-3x+12-7
=x2-7x+5

22.06)
x) = (2x=1). (x*=x) + m
=2 -2 -x2+x+m

2 -3x2 4+ x+m
P-1)=0= -2-3-1+m=0

22.07) a) Verdadeira.
b) Verdadeira.
c) Falsa.
Se, por exemplo, n =3 e
Px) =x3+2e
Q(x) = —x* + 7, entéo
P(x) + Q(x) = 9 ndo tem grau 3.
d) Verdadeira.
e) Falsa.

Se gr(P) = 5e gr(Q) = 3, entdo gr(P + Q) = 5.

f) Falsa.
Se P(x) = x®> e Q(x) = %3, entdo P(x) . Q(x) = x&.
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22.08)a) 3x° - x* + 23 + 4x -3 = (x*-2x + 1).

(ox2 4+ bx+c)+dx®+ex +f

= ax’ + bx* + ox® = 2ax® — 2bx? — 2cx + ax? +
+bx+c+d®+ex+f

=ax®+bx*+ (c-2a).x*+ (a-2b +d).x? +
+(-2c+b+e).x+c+f

= a=3

b =-1

c-20=2=c=8

a-2b+d=0= d=-5
2c+b+e=4=e=21

c+f=-83= f=-11

Logo, Q(x) = 3x2—x + 8; R(x) = -5x% + 21x-11.

b)x*-=2x + 13 = (x> + x4+ 1) . (ox? + bx + ¢) +

dx + e

ax* + bx® + ox? + ax® + bx? + cx + ax? + bx
c+dx+e

ax* + (a+b).x*+(a+b+c.x2+
b+c+d).x+c+e

=a=1

a+b=0= b=-1
a+b+c=0=c¢c=0
b+c+d=-2= d=-1
ct+te=13=e=13

Logo, Q(x) = x> - x; R(x) = —~x + 13.

I+ 1+

+

2x-3x+12=(x2+1). (ax®* + bx®* + cx + d)+

+ex + f

ax® + bx* + o+ dx®+ ax® + bx? + ex +d +
ex + f

ax® +bx*+(a+c¢).x+(b+d.x2+
(c+e).x+d+f

=a=2

b=0

a+c=0= c=-2
b+d=0=d=0
cte=-3 = e=-1

d+f=12= =12

Logo, Q(x) = 2x® - 2x; R(x) = —x + 12

I+l

+

22.09)a) 4x2 - bx + 2 =(x+ 1) . (ax + b) + ¢

=a®+bx+ax+b+c
=ax’+ (a+b).x+b+c
=a=4
a+b=-6= b=-10
b+c=2=c=12
Logo, Q(x) = 4x—10; R(x) = 12
b) 8¢ +12x2+ 6x+ 1= (2x+2). (ax®+ bx+c)+d
= 2ax® + 2bx? + 2cx + 20x? + 2bx + 2¢ + d
=20+ (2a+2b) . x2+ (2b + 2¢) . x + 2c + d
= 20a=8=a=4
20+2b=12 = b=2
2b+2c=6 = c=1
2c+d=1=d=-1
Logo, Q(x) = 4x? + 2x + 1; R(x) = -1.
x4+ 6x2+8=x2-1).(ax®+bx+c)+dx+e
=ax* +bx®*+ ox®?-ax®-bx-c+dx+e
ax* + bx®* 4+ (c-a) . x2+ (d-b).x-c+e
=a=1
b=0
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c-a=6=c=7
d-b=0=d=0
—<+e=8=¢e=15

Logo, Q(x) = x2 + 7; R(x) = 15.

22.10)x3 + px2 4+ gx—1=(x2=x+ 2) . (ax + b) -7
=ax®+ bx?—ax?—bx + 2ax + 2b -7
=ax+ (b-a).x*+ (2a-b) . x+2b-7
=a=1
2b-7=-1=b=3
b-a=p=p=2
20-b=qg= q=-1

22.11)4x3 + 52 -3x+ 6 = (x2+ x=1) . (ax + b) +
+cx+d
=ax® + bx>+ ax? + bx—ax-b + cx + d
=a+(a+b).x®+(~a+b+c).x+d=-b
=a=4
a+b=5=b=1
-a+b+c=-3=¢c=0
d-b=6=d=7
Logo,Q(x) = 4x + 1; R(x) = 7.

2212)x* +1=(x*>-x+1).(ox+ b) + cx + d
=ax+bx?-ax?-bx+ax+b+cx+d
=axl+ (b-a).x*+(a-b+c).x+b+d
=a=1
b-a=0=b=1
a-b+c=0=c=0
b+d=1=d=0
Logo,Q(x) = x + 1; R(x) = O.

22.13)Divisivel = R(x) =0
x* + ax® = 8x? + bx + 15 = (x> + 2x + 3).
A(px®+agx+r)+0
= px* + gx® + rx® + 2px® + 2gx® + 2rx + 3px?
+ 3gx + 3r
=px*+(q+2p).x*+(Bp+2q+r1).x2+
+(3g + 2r).x+ 3r
=p=1
3r=15=r=5
3p+2q+r=-8 = g=-8
a=q+2p=a=-6
b=3q+2r= b=-14

22.14)E

Disivisvel = R(x) =0
2 -3+ ax® +bx+c=(x-7x+6).(px+q) +
+0
= px* + g = 7px? - 7gx + 6px + 6q
=px* 4+ g - 7px? + (6p—7q) . x + 6q
=p=2
q=-3

=-7p=a=-14
b=6p-7q = b=33
c=6g= c=-18

22.15)Divisdo exata = R(x) =0
xX*+mx?+n=x-x+1).(ax?+bx+c¢c)+0
=ax*+ b+ ox?-—ax-bx?—cx + ax? + bx + ¢
=ax*+ (b-a).x*+(a-b+c).x2+
+(b-¢c.x+c
=a=1
b-a=0= b=1
b-c=0= c=1
m=a-b+c=m=1
n=c=n=1

22.16)A(x) . B(x) = C(x)
=x.(C+x2+1)-(x=-x®+x
=)((+x3+)(—)(‘/+x3—)( = 2x°
Grau = 3.

22.17)A
Exemplo
f(x) = x*
glx) = x°
h(x) = x®
f+g) . h=K+x8).x=x+x°
Grau = 9

22.18) Exemplo

10 3
X X

Q(x): grau=10-3 =7

R(x): grau méximo = 3 - 1= 2

b) 2

22.19)A

22.20)A
Exemplo
px) = x*
qlx) = x°
px) + gq(x) = x* + x°
Grau =5

22.21)29
01. Verdadeira.
gr(Q) =gr(P)—gr(D)=10-1=9
02. Falsa. O resto pode ter grau, no méximo, igual
al7.
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04. Verdadeira. Teoria.
08. Verdadeira.

gr(Q) =gr(P)-gr(Q =n+2-2=n

16. Verdadeira. Teoria.

Aula 23

23.01)a) - x*+1 x+ 1
X =% X = 2x + 2
2+ 1
28 + 2x
2x + 1
-2X' -2

-1
~

Q(x) =x2-2x + 2
Rix) = -1

b) 2% —5x + 1 x -2

—2%% + 4x 2x -1
-x +1

X—2

1
N~———

Q(x) = 2x -1
Rix) = -1

) B2+ 3x+ 1] 2+ 1

—2x% - x? x*-3x + 3
~bx”+ 3x + 1

6x” + 3x

6x + 1

—6x -3

-2
~—

Q(x) =x2-3x + 3
R(x) = -2

B Matematica E
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23.02)a) ¥4 44 + 6x2 + 4x + 1 x+1

A= X+ 3%+ 3x + 1

3+ 67+ 4x + 1
-3¢ - 3x*

I+ 4x +1

- 3%* - 3x

x+1

-x =1

0

N

Q(x) =x®+3x2+ 3x + 1

Rx) =0
b) x*+8x2+21x +18 | x + 3
X — 3% x>+ 5x + 6

58+ 21x +18
—5%" — 15x

6x +18
—6x-18

0
~

Qx) =x2+5x + 6
Rx) =0

o ¥-8 X+ 2+ 4

X - % —4x x =2
2x*-4x -8
2 +4x +8

0
~

Q(x) =x-2
Rx) =0

23.03)a) x2% 5x + 1 2 + 4x -3

—X2-2x + 3/2 1/2
3x + 5/2
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b) ¥+ 23+ x2+4x -2 | X +2

X =2 X+ 2% -1
¢ X+ 4x -2

- 2%° - 4x

A2

XA 2

N

Qx) =x2+ 2x -1
Rx) =0

c) 5x +1 X+ 5

23.04) a)

» » » »

3 - 23— X+ 5x +1 x2—3x +1

_ A 3_ 2,2
A 3+ 7x + 17

I — 4x% + 5x +1
75+ 21x% - 7x

17x% = 2x +1
“A7x*+ 51x =17

49x - 16
v

Qx) =32+ 7x + 17

R() = 49x— 16
Impossivel efetuar, ja que gr(P) < gr(D).
Qx) =0
R(x) = 5x + 1 b) 5+ 1 «+3
_5¢— 15x2
d) 3+ 6x2+9 | 3+ YT 52 15k + 45
2
_3x3_x x + 2 —A5x° + 1
- - 2
65 —x + 9 15x° + 45x
) 45x + 1
-x +7 -45x — 135
S~— —
Q(x) =x + 2 134
Rx) =—x+7 —
Q(x) = 5% — 15x + 45
e ¥+ x2+x+1| 2°+3 R(x) = —134
X 3x Tl
2 2 2 c) 8+ 4 —x -1 X
= x +1 y
2 A -8x? —4x +1
-x'-3 4 —x -1
2
452
-x -1
2 2 —x=1
S~ —
X
Qx) = I+ 1 -
22 N
1 1
R = —1x— 1
" 2 ” 2 Qx) = -8x2—4x + 1
R(x) = -1
[V Brereasin Matematica £ SICTIIININ
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X
d) x*+ 2x + 4 o T 1

= 2 2x7— 4x +12
22+ 2x + 4
2 + 4x
6X + 4
—6x —12

B

Q(x) = 2x2-4x + 12
Rix) = -8

D Matematica E

. Gabarito 3

23.05)D

2% — X+ x? |

2x + 3

-2%° - 3x*
At + x2
4"+ 6x°
6%° + X2

~6%° - 9x?

X'~ 2+ 3 —4x + 6

Q) =x*-2x+3x2-4x + 6

Rx) = -18

23.06)D

gx) = (x-2). (x=-3) =x2-5x+ 6

x4 x— 1

% +5x2 - bx

457 — 5x — 1

x2—5x + 6

x+ 4

_Ax* + 20x - 24

15x - 25
v

Qx) =x+4
R(x) = 15x - 25

23.07)B
x>+ px + g
3 2
X —=Xx"=x

K+ (p-1)x +q

X+ x +1
px + g +1
\/

Q(x) =x-1

X4+ x+1

x—1
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23.08)A 23.12)A
f+g=22-6x+1+x+2
:X3g+ 2% — bx + 3 *=10x% + 24x* + 10x — 24 xZ— bx + 5
x4+ 6x° - 5x2 x2_4x 5
X+ 2% - bx + 3 x -1 43+ 19x% + 10x - 24
X+ X2 >+ 3x -3 4x% - 24x% + 20x
3% - 6x + 3 —5x?+ 30x — 24
-3%% + 3x 5x7-30x + 25
—3X+3 '|
3 ~—_
3x —
" Qx) =x2-4x-5=0
0 xX'=5x"=-1
N
23.13)B
Q(x) =x* + 3x-3 Divisivel = resto = 0
23.09)D X 43— 10X + ax + b _x+5
s 3_ 5,2 2
20— 2150+ 5x — 1 X +1 X"+ %= 5x X~ 3x - 18
25 -2 2%% _ 23x + 28 -3’ - 15x*+ ax + b
3 2
_23x% + 5x -1 37— 3x"+ 15x
23x° + 23x “¥8x” + (a +15)x + b
2
28% — 1 18x° - 18x + 90
-28x - 28 (@=3)x + b + 90
- v
NG/ Ri) = (a—3).x+b+90 =0
= a-3=0
Q(x)=2x"-23x + 28 a=3
b+90=0
23.10)D b =-90
K=+ 4 x%— 4 logo, a + b = 3-90 = -87.
X+ 4x x_2 23.14)E

Divisivel = resto =0

25+ dx + 4 ,
0?8 x¥+ 2+ mx + n X2+ x +1
X —

A= x? = x x + 1
4x -4 I —
N X*F (m=1)x + n
Rix) = 4x -4 I
23.11)D (m-2)x +n -1
X =2+ x -1 x2—x +1 —
O+ xP_x w1 Resto=(2m—02).x+n—150
= m-2=
=21 m=2
* n-1=0
¥~ x +1 n=1
logom+n=2+1=3.
N

R(x) = =x = R(1) = -1

[ I Enereasia Matemética E  JEFTIINEE
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23.15)C 23.18)D
Divisivel = resto =0 Divisivel = resto =0

/—12x3+47x2+mx+n xX2—7x+ 6
—)(/+7x3—6x7 _5x + 6 x3+px+q x>+ 2x+ 5

¥~ 2x* — 5x _
—%+4]x2+ mx + n B 2
5¢5_ 35x2 +30x 2+ (p-5x+q
2 +4x + 10
+/é<2+(m + 30)x + n
2
57+ 42x-36 (b —1)x+q+10
-

(m+ 72)x + n-36 Rx)=(p-1).x+q+10=0

RX) = (m+72).x+n-36=0 p—_1]=0
+72=0 -

m qg+10=0

m=-72 -_10

n-36=0 q

n=236

Logo, m + n = — 72 + 36 = — 36 23.19) Divisivel = resto =0

23.16)B 23— ax + b x2-2

Divisivel = resto = 0 23 1 4x 2
P2 px+q | x4 x +1 (4-a)x+b
0= X"~ x X+ 1 —
_ Rx)=(4-a).x+b=0
¥+ (p-1)x + q — 4-a=0
Kox =1 E z g
-2)x + gq-1
p-2x+a”l 23.20)1. Falsa.
Exemplo
Rx) =(p-2).x+q-1=0 X" 4 X" = 2x"
p-2=0 Grau n.
p= II. Falsa.
qg-1=0 Exemplo:
q=1 X1 X" = x2n
logo,p+g=2+1=3. Grau 2n.
lIl.Falsa.

gr(resto) < gr(divisor)

r(resto) < n-3
23.17)a) 2+ Ax + 3B X*=3x+ 9 grlresto)

2% + 6x%— 18x 2% + 6 23.21) Divisivel = resto =0
71 (A-18)x + 3B
6X2 ( B+ 3 2% -3 —axt + bx - ¢ x-7x+6
AKX +18x — 54 2+ 14x2 - 12x 2% -3
Ax + 3B - 54 B+ (14-a + (b-12)x -¢
— 3¢~ 21x +18
b) DivisGo exata = resto = 0
i(x);Ax+3B—54=0 (14-a) + (b-33)x +18 - ¢
= v
3B-54=0
B=18 Resto = (14-a) . x2 + (b—-33).x+ 18-c =0
=a=14;,b=33;c=18
Llogo,a + b+ c =65
Matematica E I Grerin
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Aula 24
24.01)E
Resto=P-1)=14+2+14+14+1=6
24.02)D
Resto = P[ 1 =2. 1 _3 41=
2 16 2
1.3 4., _1-12+8 -3
8 2 8 8
24.03)D

Resto =P(2) = 16-16+8+ 10+ 1=19

24.04)a)Resto =P(1)=1-2+2 =1
1

b)Resto =P(-1)=2-4 + 6 = 4
c) Resto = P(2) = 214 - 64 . 28
= QM4 _96 298
= QM4 _9n4
=0
d) Resto = P(1) = 1" + 1
=1+1
=2
24.05)A

Resto = P(-1) = 5. (-1) =4 . (-1)>+1
Lembre que 2n é um ndmero pare 2n + 1 é um

numero impar paran € N.
Assim,

P1)=5-4.(-1)-2=5+4-2=7

24.06)A

Resto = P(-1) = (-1)*2-1=1-1=0
24.07)D

Resto = f(-a) = (—a)" + a"

=(=1).a"+ a"
=a"+a" (népar)

= 2a"
24.08)D
Resto = P(-a) = (—a)" + a"
=(=1).a"+ a"
_|—d"+a" =0, sen éimpar.
a" +a" =2a", sen épar.
24.09)E
P(2)=0
6 -28+2-k=0
k=2
24.10)E
Resto = 0
P(-2) =0

8+6+m=0=m=-14

24.11)C
P(1) =4
I+a-T+a=4
20 =4
a=2

)
+1=-8+4q-2+1

24.13)A
Resto = 0
P(5) =0
250 + 25m-20-30=0
25m = -200
m=-8

24.14)P(2) =48 -8 + 2 + 1 = 43

24.15)D
P-1)=4 = -T-p+qg=4
PM)=8=1+p+q=38
{—p+q=5 ®
p+q=7
2q =12
q=6ip=1

24.16)C
P-1)=0= -a+b-2-2=0
P2)=0= 8a+4b+4-2=0

—a+b=4 . (-4
8a+4b=-2

4a— M =-16 ®
8a+ 48 =-2
12a = -18
_-18 3
CT 29T g

5

b=73

24.17)a)A(2) =0 = 32-8+2a+b=0
A-1)=9= 4-2-a+b=9
20+b=-24
—-a+b=15 ()

a-=-15
3a = -39
a=-13;b=2
b)A(x) = 4x®> - 2x2 = 13x + 2
A(-3) =-108-18 +39 + 2 =-85

2 =-24
{o+b’ ®

Matemética E
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24.18)f(-1) = f(1) De | e Il, temos:
2+3-k-Z=2+ZF+k-2Z —a+b=6 .(-)
_4 = 2k 20+b=9
k=-2
= f(x) = 2x° + 3x? - 2x - 2 a-K=-6
Divisdo por (x + 1) . (x=1) =x2 -1 2a+K=9
30=3
2+ 3 -2 -2 K- 1 a=1;b=7= RK =x+7
03 Llogo, P(x) = (x> + 1) . (x2—4) + x + 7=
20+ 2 243 B SR A
) =x'-3%+x+3
33X -2
-3+ 3
- 24.22)  P(x) X—2x -8
v Q)
Resto = 1 P(x)=ax + b
v
24.19)B Px) = (x*-2x-8) . Q(x) + ax + b
0 | oaxe P4)=0= (16 -8—8"Q) +4a+b=0
4a+b=0(l)
x +1
ot ] P2)=12 = (4+4-8-Q-2)-2a +b =12
~_ 2a+b=12 (1)
=fx) =X =3x+1).x+1)+2x+ 1 De I e ll, temos:
O resto da divisdo de f por x + 1 é: 4a+b=0
(=)= +3+1).(-1+1)-2+1=-1 2a+b=12 .F])
24.20)D 4a+B=0
| x-N-b+2) o k=2
s S 6a =12
Q(x) a=-2;b=38
2x — 1 Logo, R(x) = -2x + 8.
S~— —
fx) =x=-1).x+2).QX + 2x-1
O resto da divisdo de f(x) por x + 2 é 24.23) B P(x) x =2) (x +2)
f-2)=(-2-1).(-2+2).Q-2)-4-1=-5 Q)
24.21)P(=1) = 0 Rb)=ox + b
2 v
P(x) X+ 1 Px) = (x-2).(x+2).Qx) +ax+ b
X -4 P2)=6 = (2- TQR) +2a+b=26
Rx)=ax + b 2a +b=6(l)
— P-2) =10 = (2= Q2)-2a +b
Px)=(2+1).(x®*-4)+ax+b -10
P(6—1)=+0b:> g+1).(1—4)—0+b=0 2a+b=10 (I
- —-a = .
a+b=6() De | e Il vem, temos:
Além disso, {26 +b=6
R(2) =9 _ -
—=2a+b=9 (I 26 +b=10
2b =16
b=8;,a=-1

Logo, R(x) = —x + 8.

B Matematica E [ Breredin
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24.24) Px) | (x —1)

Px) = (x-1)2. Q(x) + R(x)
R(x) dividido por x — 1 dé resto 3.
R(1) =3

Assim, P(1) = (1 =WQT) + R(1) = 3

24.29) Pix) = X% + %7 + 1 -1

Rx) =ax + b

~—
SPX)=x+x7+1=x2-1).QKX) + ax + b
Observe que
P)=1+1+1=3e
P1)=1-1+1=1
Por outro lado:

P() = (P=HQ) +a+b=3

a+b=3 ()
P1) = (I=)-&=T) -a+b=1
—a+b=T1(l

De | e ll, temos:

d+b=3

{—ﬂ-+b=1

2b=4=b=2;a=1
Assim, R(x) = x + 2.

24.26)P(x) = ax®* + bx? + cx + d
Pl)=0= a+b+c+d=0 n
P-1)=6 = -a+b-c+d=6 (I
P2) =6 = 8a+4b+2c+d=6 (lll
P(-2) =6 = -8a + 4b-2c + d = 6(IV)
Somando | + 1l: 2b + 2d =6 . (-1)

» » » »

Somando Il + IV: 8b + 2d = 12
-2b-2d=-6 ®
8b+2d=12

6b =6
b=1;,d=2

Substituindo em | e I, temos:
a+c=-3 .(-2
8a+2c=0
—20-2=6

a - 26 ®
8a+2€=0

Logo, P(x) = x® + x®2 —4x + 2

24.27)E

P(1) = R; P-1) =R

2

Rx)=ax + b
—_—

Px) = (x*-1).Q(x) + ax + b
P(1) =R, = (1=}

P1) =R, = (=D& T -a+b =R,

@+b=R,

-d+b=R,

2b =R, +R,

b = R1+R2
2

Rx) =ax+ b

) +a+b=R,

RO) = b = RitRy
2
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