& MATEMATICA PARA TODOS

Matematica A 11l.cano

1. Determina o dominio, os zeros e estuda o sinal de cada uma das fungdes analiticas:

x%+2x+1
a)  flr) =
) = x2+2c+1
’ x+1
*Di=x€Rix+1=0}1=R\{-1}
L x2+2x+1
flx) =0 < il =0

= x4+ 2%+1=0 A x+1=0

o +1)2=0 A x=-1

< x=-1 A x=*-1, que é uma condigao
impossivel.

Logo, f ndo tem zeros.
2 1 1)2
f(x):x 2+l (x+1)°

¢+ 1
x+1 PE

Assim, fix) >0 & x € ]-1, +=[ e
fx) <0 & x € ]-= -1[.
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x%-2x+1

h(x) T x2+5x+6
Cx2-2x+1
lx) = x2+5x+6

*Dp={xE€R:x?+5x+6=0}=IR\{-3,-2}

Calculo auxiliar

¥+5r+6=0 @ x= EE 225724
(:)x—_5il
" 2

- xX2=2c+1
X+5x+6

& x2-2%x+1=0 A x2+5x+6=0

*hix)=0 =0

& k-12=0 A x#=-3 A x=-2

& x-1=0 A x+#-3 A x=x-2

& x=1
x —0 -3 -2 1 +00
2-2x+1 + + + + + 0 +
x2+5x+6 + 0 - 0 + + +
hix) + nd. | - |nd| + 0 +

Assim:
hix) >0 & x&€ |-, -3[uw -2 1[u]l, +=][ e
hx)<0 < xe]-3,-2]
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& MATEMATICA PARA TODOS Matematica A 11.° ano

x2—4

) W =m s d) kG =iZelo

PR S I 3_ ,
.'(1)—()(_2)2 x2—4 .k(x)='1L 1+’l—"i3+l

‘Di=x€R: (x-2)?#0 n ¥?-4=0}=R\{-2, 2}

*Dy=x€Rx+1#0 A x#0 A x-1=0]=

i 1 5 _ =R\{-1,0,1
=0 e 5240 =101}
o X+2-50-2) _ k) =0 o L1 2l g
(x—2Px +2) x+1l x x-1
—4x+12 -0 - (3 - Dalx—1) + (x— D+ 1) — (3 + Dx(x + 1) .
S w-22x+2) (x+ 1)x(x-1)
& ~4x+12=0 A (x-2)2x+2) =0 o 2ol g
' ' ' k+1)x(x-1)
© x=3 & 2t-x2-1=0 A (x+1Lx(x-1)#0
Logo, 3 é um zero de . o 2= % , que é uma equacio im-
& - -2 2 3 +o0 possivel em R .
43 +12 + O I S I | - Logo, kK ndo tem zeros.
(x—2)2 + + + 0 + + +
X - -1 0 1 +o
x+2 - 0 + + + + + 2é—y2_1 _ _ _ _ _ _ _
i(x) - nd. | + 0 + 0 - x+1 - 0 + + + + +
X - - - 0 - + +
Assim:
i(x) <0 & x €0, 2[U]3, +[ x-1 - - - - - 0 "
eilx) >0 & x€]-2,2[u]2 3] K(x) L nd. | = Ind | + | nd _
Assim:

k) >0 o x €]~ -1[u]10,1]
eklx)<0 & xe]-1,0[w]l, +=[

eduardo.pinhao@matematicaparatodos.pt Pagina2|8



mailto:eduardo.pinhao@matematicaparatodos.pt

& MATEMATICA PARA TODOS Matematica A 11.° ano
2. Resolve as seguintes equacdes:
3 x—2 x+1 1
Q) x+3=.73 b)  Z+3%=1
x—2+x+l:l - x—2+x+l_£:
x+3=——7 @ x+3-——-=0 2 2x 4 2 2x 4
x2+3r-x-3-3 0 o 2=22-x+a+1)-(2-x) _q
-1 4(2-x)
x2+2x-6 -0 . 72)(2_'_13)(76:0
x-1 B 4(2-x)
© 2+ 2-6=0 A x-1=0 & 22 +13x-6=0 A 4(2-x) #0
2+V4+24
PR E A LAs . TS _ -13+V169-48
2 & ox= Z AXED
-2+2V7
o x=—"7T—""— A x*]l 1
2 <:>(x=§vx=6)/\x¢2
o x=-1-V7 vx=-1+V7 1
& x=— v x=06
CS. ={-1-V7,-1+ V7] 2
1
CS.=!-,6
9]
3 2 2 1 X
© Tim-1 ) Em i
3 2 3 2 2 1 X 2 1 X
2ot =1 e 2-—2-+1=0 —2= e
x x-2 x x-2 2+2x x x+?2 = 2+ x x+?2
3v—6-2x+x%-2x 2—)6—2—)62_0
x(x=2) < 2ry
x2-x-6 -0 - —x
xfe-2)  2en
& xX?-x-6=0 A x(x-2)=0 P x=x-1) =0
1+V1+24 xfx +2)
& x=——"—— Ax#0Ax=2
2 = —x—l=
x+2
& x= AxED A xE? = x-1=0 A x+2=0
& x=3 v x=-2 & x=-1
C.S.={-2 3] CS. = (-1}
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& MATEMATICA PARA TODOS Matematica A 11.° ano
x x 3 3 10 x
© T xz wrerm N A
XX 3
x+5 x-2 2+3x-10 3 10 _ «x
_ x-1 x?+3x-4 x+4
x x 3 -0
x+5 x-2 x¥+3x-10 = 3 ,#, * _
N [ N S 0 x-1 x +3.v—42 x+4
(.\"*'5)(.\’*’2) 3x+12-10-x?+x -0
) (x—1)(x+4)
—7x-3 -0
(x+5)0—2) o P thrt2
f=1)(x+4)
= ’7)"220 A +5)lv-2)=0 o 2+b4x+2=0 A (x-1)(x+4) =0
(=1 I:—? \/ﬁ
= x=w AxzEL A XxEA4
Calculo auxiliar
x2+3x—1[]:[]<:>x:w 42},\":% Axztl Ax+—4
e & x=2-VB v x=2+V6
< x=-DHwvx=2
Calculo auxiliar
3 234 _8zVO+16
csS. =1-2 »¥+3x-4=0 o x=
t7) :
-3+5
= X= 7
S x=1vx=-4
cS.={2-V6,2+Ve}
x%+3x
9) x+1 3
2 2.9 2,9 o a9 2 a9
TTHIT e, TTEOT 5 A, LTI T—3T—S o, XT—D
i1 =39 Tz i=0s r+1 =0e 0 =0%
& 22-3=0Az+140a22=3Az# —1lez==13
. . - F— /—
Conjunto-solugdo: { — v/3,/3}
3-5x x—1
DR v
3—bhax _ xz—1 3=5Hzx . —x+1l 3—Hx —z+1 0 <
-9 = 33—z 7 (z-3)(x+3)  x-3 7 (z-3)(z+3) r—3
(x+3)
.. 3 5z+a’—z4+32r-3 0 o 2’3z —0e r(z—3) —0e L _(0s
N (z—3)(z+3) T (z=3)(x+3) T 77 (x=3)(z+3) — T T z+3 T T 7
sr=0Nz# -3/ Nz#3sr=0Ac# -3 Ac#3s5 =0
Conjunto-solugdo: {0}
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I) x 4
x— 6x—x2-8
Z__ 4 oL 4 .z 4 — 0=
r—2  6x—22-8 (7) —2 —(r—4)(xz—-2) ~7 rfg (r—4)(xz—2) — 7
(x—4)
2’ —4 x4 ) (x—2) ox—2 =
S D=2 V% D) =0% =1 =0+

sr—2=0Nz#£2hz#ds =2 A2 #2ANr#4— equacdo impossivel

Conjunto-solugao: 0

- > A o BB AX(—D)x(=8)  —6x2
()—2"+6r—8=0sz= T (—1) sr=-_5 =
Sr=2Vzr=4 : —2? 6z 8= —(z—4)(z -2
. 3x-2
Do ox==
o § Qo F 3_ 0 . .
= ')f;_?z =r— "f:zz :0@"7:%;:2:0\:1'3731"—2:0,’\1’27&0\:,
(gf)(x—l)?(ru):o/\r;&o@(r—lzov;u—:):o),»\,r#o;-
Sr=1Vr= -2)rAz£0sz=1Vr= -2
Conjunto-solugdo: { — 2.1}
) 1 0 -3 2
1 1 1 —2
1 1 —2 0
1 1 2
1 2 0

3. Resolve as seguintes inequacoes:

x—1
<
3) x2-4 0 b) —2x+1 —
2 0 e 2450 x-1
=4 -2c+1
Calculo auxiliar x - % 1 o
P-4=0&o x=2vx=-2 w1 . B B 0 .
-2x+1 + 0 - - -
+ + il
. vl - n.d + 0 -
2 0 2 v
} 1
CS =1
]
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V4 -
Matematica A 11.cano
2
xX“+4x+3 x+1 1
c —< d <=+42
) x2-5x+6 ) 2x+1 x +
x§+4.x+330 x+1 <l x+1_l_2<0
x?-bx+6 2c+1 x+1 x
) N 2+ x—2x-1-4x2 -2 <0
Calculos auxiliares (2% + 1)
,\'2+4x+320<:>,\'=74i7 V16 -12 _3t2—3x—1
’ il
447 2
= X = 2
o o3y ol < x(2x+1)>0
+V25-24
2-bx+6=0 = 1'2%
Calculos auxiliares
J 5z1
P + —
;,ngg_\-zz —3.:(2—3‘\‘—1:04:»‘\'=3_77212‘queéuma
equagdo impossivel em IR.
* - -3 -1 2 3 +oe x;
+b4e+3| 4+ O -fo|+]+]+]|+ )
x2-6x+6| + + |+ |+ ] +]O0f-]0
2+4x+3
m + 0| -]0]|+|nd| - |nd
B B 1
CS.=[3-11uw]2 3] x(2x+1)=0 @.r—DVx——E
+ +
T o ¥
2
1
CS.= Jf«.*i w0, +oo[
3 2 4
o) -t <1 ) 1-——>—
x x-2 x+1 7 x%+x
3 2 1 4 1 4
2o -1 2= +1<0 - > - - >
x x-2 x x- ! x+1 x2+x ol x+1 x2+x
Jr-6-2v+x2-2x <0 Xx—x—-4
x(x—2) - 24y
""2{“*2)8 < o 2ok
X _7C2+X =
Célculo auxiliar Calculos auxiliares
. 1+V1+24
xz—,ir—S:Uc:::x:#Jr ¥-4=0 x=2vx=-2
(:’JZIES P2+x=0 e xx+1)=0 < x=0 v x=-1
= x=3 v x=-2
X — -2 -1 0 2 +0
x2-4 v ol -|-|-|-1|-1]0 +
X — -2 0 2 3 +ee
2+ x + + |+ 0| -10 + | + +
x2-x-6 + ol-]-1-]1-|-10 .
x‘-4
x-2) i e lel - Tol+1+ Trx + 0 - |nd.| + |[nd.| - 0 +
x2—x-B
+ - d d| - 0
=) 0 nag e CS.=]-=-2]u]-1,0[w[2 +=[
CS.=[-20[w]2 3]
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1
_—>
9 ;523
| T | L. 1-3x+6 L T=3x o - s
T3 230 g 3206 ST 206 Lt 206 e]2 5]
— o0 2 % + o0
T—3zx + + 10| —
r—2 - 0 + |+ |+
T—3zx
o) — |nd | + | 0| —
2x
hy —«<i1
3—x
2% 1628 _1c0e 28T 06 323 cpore]- o0 1[UJ3 + o]
2—I d—I a2—T 22—
T — o0 1 3 + o0
3r—3 — 0|+ + +
3—x + |+ = 0 —
33”1_:) — 0|+ | nd | —
. x 2
-
x—2  x%2-4 T x+2
x 2 1 |z 2 1 S0 e 22 20—2—x+2 S0 e
z—2 x24T 2 7 ILZ T (z=2)(z4+2)  x+2 =777 (z-2)(a+2) =7
(x+2) (x—2
x’+ _
& g 20eze]—o0, —2[U[-L0JUJ2, + o0
xr — 0 — 2 —1 0 2 + o
@ ta + 1+ |+ 0 e L A e
re—4 + 0 — — — | =] =10 -
2
igti + nd | — 0 + |10 — | nd | +
. 1 2x
) 3x—x2 ~ (x—3)2
1 2 . 1 2 o —1 2x =
37 22 = (@372 7 “z(z-3)  (x-3)7 = U= z(x—3)  (z-32 = 0«
(z—3) (x)
7.1‘4’372.1.‘2 <0 —2(l+5)(1‘—L) <0 (*21‘73](171) <0e
(z—3)2 = E_’) x(z—3)? - z(z—3)2 -
. ~ 3 g :
sze[- 5. 0[uLs[u]s +o]
r — o — ; 0 1 3 + oo
—2z-3 10 [= ] = 1=T=1=1T=7T-
r—1 — — — — — | 0|+ | + +
T — — -0 + A+ ]+ +
(z —3)° - + +l+ ] +]o0 +
(=2z-3)(z—1
m%)()g) + 0 —|nd | +1] 0 — | nd | —
. 1+4/1-4x(—2)x3 1+5
92 D ) e — B =1 N
(*) =2z —2+3=0s10= 7% (=2) Sr=—_] =
sr=1Vr= — 3
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& MATEMATICA

4. Considera a familia de funcdes f definidas por f(x) = % comk eR.

Determina os valores de k para os quais a fungéo f :

a)  tem apenas um zero;

X -9

5.1. f(x)=0¢& 0o x -9=0 x+k20&(x=3 X 3) X #—k
X +k

A fungdo ftem pelo menos um zero se k=3 k 3,ouseja, se ke{—3,3;

b)  tem dois zeros;

" Afuncdo ftem dois zeros se kelR\}| -3,3

c) nédo tem zeros.

Ndo existe nenhum valor de k para o qual a funcdo f ndo tenha zeros porque a funcao f tem sempre pelo menos um zero

qualquer que seja o valor de k

eduardo.pinhao@matematicaparatodos.pt



mailto:eduardo.pinhao@matematicaparatodos.pt

