Esercizi di consolidamento

Scomponi i seguenti polinomi in fattori mediante raccoglimenti totali.

1z esercizio quidato N\

ax? 4+ a*x? — 3abx + a’x

I M.C.D. fra i termini del polinomio & ax che é quindi il fattore da raccogliere; all’interno della pa-
rentesi si scrive il quoziente fra il polinomio dato ed il fattore comune:

ax (e + o — . +...) [ax(x + ax — 3b + a?)]
§ y,
B 222 - 2az — a [2(2z — 2a— az?)]
—x y+ Xy —ixy [1 xy<x+ y — 3)}
4 2 2
A 3226 + 272°b° — 2433 b? [3226% (b + 9b — 8a)]
7abc — 21ab*c® — 14ab’*c + 7a*b’ c? [7abc(1 — 3bc* — 2b + ab?c)]
[ 6] 5x7y* — 10xy? +20x°y? [5xy? (x> — 2y + 4x%y)]
3a2b* + 27ab® — 24a°b? [3ab?(ab? + 9b — 8a%)]
B 32x2y2 — 20x%y? + T6xy* [4xy2(8x — 5x° + 4y?)]
] 922 + 18ab? + 6ab [3ab(3a + 6b + 2)]
T 2 —X y? 3 xty? —%Xzye’ BXW( —4x’ yffy)}
7 2 1 5 2 2 2
mga bx—i—gabx—gab x—gabx abx(7a+1—5b 2x)
BEF2 3(a+1)+2x(a+1)—5y(a+1) [(a+1)(3 +2x — 5y)]
—(y = 2x) +a(y — 2x) = 2b(y — 2x) [(y —2x)(a—2b—1)]
B (a+b)’ —2(a+b)’ [((a+b)’[1 = 2(a+ b)*]]
(x =y (x+y) = (x=y)(x+y) +(x = y)'(x+y) [(x+y)(x = y)(x = 3y)]
T3 s5xy(a—2b) + 15xy(2b — a)°—20xy*(a — 2b) [5xy(2b — a)(6b — 3a+ 4y — 1)]

Scomponi i seguenti polinomi in fattori mediante raccoglimenti parziali e poi totali.

esercizio quidato

xb —x+ab — a

Raccogliamo x fra i primi due termini e a fra i secondi due:
x(b—1)+alb—1)=(b—1)(x+a)
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BT b— a+2a> —2ab+ ax — bx [(a—b)(2a+ x—1)]

BT ax — 3a+ ay — 6x + 2xy + 2x2 [(2x+a)(x+y—3)]
BT x + xy + x2 — 2a— 2ax — 2ay [(x —2a)(x +y+1)]
—8a'y +6a’x — 12aby + 9bx [(22° + 3b)(3x — 4ay)]
2ab + 2ac — 3bx — 3cx — by — ¢y (b+c)(2a—3x—y)]
X2 — Xy + xz — xy*z* + y*z? — y? 7 [(x—y?*Z*)(x — y + 2)]
—a——x+ab—bx—%ac+%cx {(afx)<%+bf%c>}
6a’x — 4b’x + 3a’y — 2b%y [(3a° — 2b%)(2x + )]
—2X° +1 =22 +4x°y? [(2y2—1)(2x3—1)}
XXty — Xy =y (¢ = y)(x* + )]
42x —4a’x —2a’y +2a’y [2a°(a—1)(a+1)(2x — y)]
5x* +202x° — 5x — 20z [5(x = 1)(x* + x + 1)(x + 42)]
ax* — by + bx* — a’y — a’z* — bz’ (x* —y—2°)(@ +b)]
2a—2b—%ay+%by+(b—a)2 {(a—b)(Z—%y—s—a—b)}
2
-5< x—y) —5y+%x {5<%xfy)<%xfy+1>}
—5a(x —y)’ +3(x —y)’ — 3ax + 3ay [(x=y)[3(x = y)* = 5a(x — y) — 34|
3ay? + 3xy? — 3a%y? — 3axy? [3y*(a+x)(1 - a)]
7a* +7ab — 4a(a+ b)* — 3a(a+ b) [4a(a+ b)(1 —a—b)]
X> 4 4xPy 4 3xy(x + 4y) + xy? + 4y° [(x + 4y)(3xy + x> + y?)]
4ab(x — 3y) — 2a’b(3y — x) + 2ab’x — 6ab*y [2ab(x —3y)(2+a+b)]
Scomponi riconoscendo nei seguenti trinomi anche il quadrato di un binomio.
x? — 10xy + 25y? 3x* — 6bxy + 3b%y? [(X—Sy 3(x — by) 2}
42’ +1+4a a’ — 4ab 4 4b? [(2a+ (a—2b)"]
BT 252% + 10ax + X2 4y +1 —4y° [(5a+x)% (2y* = 1)7]
BER 1+ 4x% + 4x 12xy + 9x* + 4y? [(2x +1)%; 3x+2y)’]
-—a +E_11_Oa 4—|—%x2y2—2xy {(la—;) 2——xy }
2ax? + 8ay* + 8axy 5a’xy — 20abxy + 20b*xy [2a(x 4 2y)*; 5xy(a—2b)°]
B 722 +28a+28 20a° + 45ab* — 60a’b [7(a+2)%; 5a(2a — 3b)?]
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—5x% — 20y* + 20xy

T 8x — 24abx + 18a%b*x

9a’x*y? + 4b*x*y* — 12abx*y*
BEE] (2x—y)' +y* +2y(2x — )
BT 252° + (2a+ b)’ — 10a°(2a+ b)

14mn* — 7n* —
20x> — 20x*y + 5xy?
—124a’ —3a+12a*

(X +y)* +4x> +4x(x + y) [4x

(a—2)" +x* —2x(a—2)

{ 5(x — 2y)% 1

[2x(3ab — 2)*; 5x(2x — y)’]
[xzy (3a—2b)*; —3al2a® — 1 2}
(Bx+y)’]

{(5337237 (a—2—x)°

Scomponi riconoscendo nei seguenti polinomi anche il quadrato di un trinomio.

3a®> —6a’b+12a> +3ab’> — 12ab+ 12a
—6abc + &

— 12abc?® + 4a*c? + 9b*c? + 4a*c*

25 51,

-—yz——xz—1OXy—|—4x 7 9

%34_’_%[)4_’_%_612[)2 g a* + 4b*

2b° + 4ab? + 2a%b + 2b — 4ab — 4b?
3x3 4+ 3xy? + 6x2y + 12x — 12xy — 12x?
ab + 4ab® + 2a%b + 4ab® + a*b + 4ab?

Scomponi riconoscendo anche differenze di quadrati.

BT 16 — x*y?

B -

| 59 NI

[ 60N> _L6
1 z_i

lil R4

252’ — x*
81a* — 16¢*
B X0 —4y°
a‘b* — 16
A 16Xt — 25)2
4a*b* — 1
P - 100
T 36a’b - b

[3a(a—b+2)°]

[(3bc — a— 2ac?)’]

lab(a+2b+1)°

[(4 = xy)(4 + xy)]

[(x* = 2)(x" + 2°)]

(1= (1 + ) +y?)]
(Y
(Gr=37)(x+3v)]
[(5ab — x*)(5ab + x*)]
[(3a—2c)(3a+2c)(9a* + 4c?)]
(¢ = 2y")(x* +2y7)]
[(ab—2)(ab + 2)(a*b* + 4)]
[(4x* — 5y)(4x* + 5y)]
[(2a2b—1)(2a%b + 1)]

[(x2 = 10)(x* +10)]

[b(6a — b)(6a+ b)]
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3x* —12x
2a* — 18a°x?
(2x — y)'—4

[3x(x —2)(x+ 2)]
[2a%(a— 3x)(a + 3x)]

[(2x =y =2)2x -y + 2)]

esercizio quidato

b* — x* + 2ax — &

b* — (x2 — 2ax + &)

kPuoi applicare adesso la regola della differenza di quadrati.

Il polinomio fra parentesi & adesso il quadrato di un binomio:

Riscrivi dapprima il polinomio raccogliendo il segno — fra gli ultimi tre termini:

b* — (x —

~\

av)2

(b +a—x)(b?* — a+ x)]
J

x> +4x+4 -9y’
T—x*—y* +2xy

4a2—6a+%—azb2

9a2—b2—1§cz+§bc

az—6ab+}Z><2+ax—9az—b2

x> 4254 10x —9a> — 4 + 12a

(

(a-b+gc) (3a+b-1c)]
(30 3xe) (Jx-20-b)]

[(x+243y)(x+2-3y)]

(T =x+y)(1 +x=y)]

3 3 ]
2a757ab> <2375+ab>_

[(x+3a+3)(x—3a+7)]

Scomponi riconoscendo nei seguenti polinomi anche il cubo di un binomio.

BN 2 -322+3a—1
PR s’ — 12X +6x— 1

& + 6a>b* + 8b° + 12ab*

1 1.
R P rte—1——¢
27 + 3

8 2 4

Toiprilabyar
27

B 8x° —6x7y +2xy? — 1y

2 8

%y3 —27x* — 4xy’ +18x%y
%azb2 +%ab4 +%a3 + b°

BT (2a-3b)+3(2a— 3b)2(a —y)+3Qa-3b)(a-y)+(@-y)’
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BN 27a* — 54a° + 36a’ — 8a la(3a—2)"]

3
m 8ax® — 4ax? —|—£ax—ia {a(2x1) ]

3 27

Scomponi in fattori i seguenti trinomi caratteristici.

esercizio quidato \

x? —4x — 21
Dobbiamo trovare due numeri che hanno come prodotto —21 e come somma —4.

Poiché —21 =7 -(=3) = —7 - 3 ma solo la seconda coppia da per somma —4, il polinomio si scom-

pone in (x + 3)(x — 7).
\. J
BEE 2 - 7b+10; y: 46y — 16; a’ +4a—32 [(b—2)(b—5); (y+8)(y —2); (a+8)(a—4)]
A 2+ 5a+6; t? — 2t —35; b*+b—6 [(a+3)(a+2); (t+5)(t—7); (b+3)(b—2)]
PEE «* + 5x — 24; t2 — 11t + 30; X2+ 10x + 21 [(x +8)(x = 3); (t—5)(t — 6); (x +7)(x +3)]
B 22+ 3a-— 40; 7>+ 127 — 45; vy’ =11y +24  [(a+8)(a—5); (z+15)(z—3); (y —3)(y — 8)]

esercizio quidato

x> —9ax — 364’
Il prodotto deve essere —36a’, la somma —9a; i due numeri sono —12a e +3a. Quindi.........

BT 2 + 6bt — 16b7%; a* + 5ab + 6b? [(t+8b)(t — 2b); (a+ 3b)(a—+ 2b)]
BEL) 3y? -4y — 4; 28> — 3t -2 [(By +2)(y —2); (t—2)(2t +1)]
BT 6y + 11y - 2; 2y* =3y =5 [(y +2)(6y = 1); (v + 1)(2y = 5)]
4x* +7x+3; 4y* 43y — 10 [(x+ 1)(4x + 3); (y + 2)(4y — 5)]
7x% = 9xy + 2y?; 562 4 7ty — 6y> [(x — y)(7x = 2y); (t+2y)(5t — 3y)]
BTE 3x* —2x* —1; 2t4 2 — & [(x = D)(x+1)3Bx2+1); (12 + a) (21 — a)]
BA 6a* +72° +1; 2y* —5y2 43 (@ +1)(6a* +1); (y — )(y + 1) (2y* = 3)]
BET3 4y +11y° - 3; 3x%y? 4 2xy — 1 [(y* +3)(2y = )2y +1); (xy + 1)(3xy — 1]

Scomponi in fattori i seguenti polinomi applicando il metodo di Ruffini.

esercizio quidato N

x> —x>—10x—8

| possibili divisori del polinomio sono i binomi x — a dove a puo essere uguale a =1, +2, +4, +8.
Applichiamo il teorema di Ruffini e calcoliamo i resti delle divisioni:

P(1)=1-1-10-8=—-18
P(=1)==1-14+10-8=0
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Abbiamo trovato il primo divisore: x + 1

Eseguiamo la divisione

1T -1 —10 | -8
—1 -1 2 |8
) -8 |0

Una prima scomposizione del polinomio & quindi (x + 1)(x? — 2x — 8)
Per scomporre il trinomio nella seconda parentesi possiamo usare la regola del trinomio caratteristico;
in definitiva:

X =x2=10x=8=(x+1)(x—-4)(x+2)

L J
WA y* +2y* -5y -6 [(v+ D)y =2)(y +3)]
BT x> —2x> —5x+6 [(x = 1)(x +2)(x = 3)]
BT« —8x2+17x—10 [(x = 1)(x = 2)(x = 5)]
B 228 — 322 —7a+8 [(a—1)(2a* —a—8)]
BIE ° —2x° +2x* +2 - 3x [(x+2)(x71)2(x2+1)}
£+ 5t* — 45 - 9t’ [(t=3)(t+3)(* +5)]
PBIE 2 —x*—12x -9 [(x 4+ 1)(x = 3)(2x + 3)]
B 42 — 42> —11a+6 [(2a—1)(2a+3)(a—2)]
y* — by* — 10b*y — 8b° [(y + b)(y +2b)(y — 4b)]

(Suggerimento: i possibili valori di a sono +b, +2b, +4b, +8b)
B 2x° — 11bx2 + 3b2x + 36b° [(x — 3b)(x — 4b)(2x + 3b)]
2x3 — 5ax? — 4a’x + 3a° [(x + a)(2x — a)(x — 3a)]
3x% 4+ 16x%y + 3xy? — 10y° [(x +5y)(3x — 2y)(x + )]
X'+ 4xPy — 13x2y2 — 4xy? +12y* [(x = 2y)(x + y)(x + 6y)(x = y)]

Scomponi in fattori i seguenti polinomi ricordando le regole sulla somma e differenza di cubi.

esercizio quidato N\

\.

A s
27a 8x

3

. L ] . <. . T
Il primo monomio ¢ il cubo di 3 il secondo ¢é il cubo di 2x, quindi, tenendo presente la regola:

e (Laoy) (12 :
27a 8x—<3a 2x> <9a +3ax—|—4x>

differenza delle basi falso quadrato

J

x* +8y* [(x +2y)(x* = 2xy + 4y*)]
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27X + 8y?
64a’ + b’
2 1252° — 1
| 124]

X' =1

T—y°

3
La3—(la—b)

64 4
32x* — 2y°
(2x+y)’ - (x=2y)’
(a—yy—(aty)
(2ax — 1)’ +(ax +2)°

3 3

(%X_z) ~|—<%x—|—2)
(x+1)=(x-2)

Scomponi in fattori i seguenti polinomi.

2ax—3x—8ay—|—12y

13a* + 13a+ 2ab + 2b

R z-2-2+a

6ax’® +4a’x* — 2a°x

(x=3) 4+ 2x—6)(x+1)—x*+9
BED] xy2 — 4xy — 21x

BT 2x* +3x2 —3x—2

24x3 + 36x%y + 18xy? + 3y?
3a’b’ —12a’b? + 12ab

x>+ 2bx* — 8b*x* — 16b*x

3x* —2a*°x? — a*

BrE « + 8xy?

3a® —2a° — 5a

B v —6y2+11y—6

2abx? — 4abx — 8ab — abx® + abx*
BT 2ab — 3a%b—27b

B 3x* + 11 +11x% + x =2

[(3x + 2y)(9x* — b6xy + 4y?)]

[(4a+ b)(16a* — 4ab + b*)]
[(5a—1)(252 +5a+1]

[(x = D(x+ 1)+ 1) +1)]
[(1—y)(1+y)(1+y+y)(1—y+y)]

1

T b(3a*> — 12ab + 16b%)

[2(4x7 4+ y*)(4x> — y?)]
[(x +3y)(7x* = 3xy + 3y?)]
[—2y(3a’ + y*)]

[(3ax +1)(3a>x> — 3ax + 7)]
{%x(xz + 48)}

9(x2 = x+1)]

[(2a—3)(x — 4y)]
[(13a+2b)(a+1)]
[a’(a—1)(a2 +1)]

[2ax(x + a)(3x — a)]

[2(x = 3)(x = 2)]

[x(y +3)(y = 7)]
[(x=1)(x+2)2x+1)]
[32x + y)’]

[3ab(ab —2)°]

[x(x + 2b)(x — 2b)(x* 4 2bx + 4b*)]
[(x —a)(a+x)(a® + 3x?)]
[X(x 4+ 2y)(x* — 2xy + 4y?)]
[a(a+1)(3a-5)]

[(y =Dy =2)(y = 3)]
[ab(x — 2)(x + 1)(x* + 4)]
[b(2a2 —9)(a* + 3)]

)]

[(x+ 1) (x+2)3x—1
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0,09a%y’ — &’y

3ax + 3bx + 3cx — 3a° — 3ab — 3ac
x? —ax — 2xy + 2ay

5y° — 7y* — 80y + 112
a’+3a°—10a

a’ —4ab+4b*> +9 —6a+12b

6a' + a’b+ 5a’b* + ab®> — b*

3 9

%Xz +2xyt + 4yt — 2 x2 + 225 — 6y

2 4
%zi3b3x2 —27x*

27x*y? +3x°y? 4 81xy + 81
BT 12xy + 6x% + X3 + 24y2 — 8y?

1 4b4+332C6+2ab23

36
ITE] 0,00x% )% — 38 534
BTE 0,09x°y XY

—ay b3y

x*yz* + 15yx* + 8x’yz
5y* —35y% 4+ 50

U x° —6x° +12x* — 8x°
5ax’y? — 45axy” + 40ay”’
| 169 MRS
3a*b+212°b + 18a°b
ay’? — 3aby + 2ab’
xt—x? =12
by* + by* — 2b

2x + ax® — 3abx + 2ab* — 4b

BEA ' +g-ab

1
WA X0 —4x® 4+ 2x* — 6 — 4x% — 5x
5x* +3x* —5x — 3

xt—6—x*=3x+x?
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[a’y(0,3ay — 1)(0,3ay + 1)]
3(x —a)(a+ b+ )]

[(x —a)(x —2y)]

[(5y = 7)(y* +4)(y = 2)(y +2)]
[a(a—2)(a+5)]

[(a—2b-3)’]

[(3a— b)(2a+ b)(a* + b*)

)]
{<1X+2y
{xz <%ab - 3) Ga%z 3ab+ 9)}

[3(3 +Xy

[(x =2y +6)2xy +x* +4y2)]

-
{3(32 (% ab® + C3>

B y(3a— b)(92* + 3ab + b?)

[x*y(z+3)(z+5)]

5y =2)(y* = 5)]

(X (x —2)’]

[5ay*(x — 1)(x — 8)]
[(T+x—y)[1—x+y+(x—y)7]]
[3a’b(a+1)(a+6)]

la(y — b)(y — 2b)]

[(x = 2)(x +2)(x* + 3)]

[b(y = 1)(y +1)(y* +2)]

[(x = 2b)(ax — ab+ 2)]

{%a3<1+1§b>< Tpel bz}

[(x+ 1) (x = 2)(x + 3)(x* + 1)]
[(x = 1)(x+ 1)(5x + 3)]

[(x = 2)(x* + 3)(x + 1)]



X° 4+ 9x* +27x° +27x° [x(x +3)’]

3y’ —2y* = 3y" +2y — 6y’ + 4 [By* = 2)(y + 1)y - 2)]
x>+ 2x* — 4b*x — 8b? [(x = 2b)(x + 2b)(x + 2)]
y’ +3ay’ —2a’y — 6a’ [(y +3a)(y* - 2a°)]
BEE ¢ -5 +21x - 18 + X [(x = 3)(x = 1)(x+2)]
BEE ' -y -1y —y—12 [+ 1)y = 4)(y +3)]
1+ 12ab — 4a* — 9b? [(1 —2a+3b)(1+2a—3b)]
9a%y* — y* — 1442° + 16 ((y—4)(y +4)3a—1)3a+1)]
BT - t2 4+ 4y —4xy [(x =2y — t)(x = 2y + 1)]
3by —10b% + y? + (y — 2b)’ [(y — 2b)(3b + 2y)]
a’x — a® —4a—3ax + 21 [(a—3)(ax —a—7)]
x? — xy — b6y? + ax + 2ay [(x+2y)(x = 3y + a)]
B 1 -9x* — 2+ 6xz [(1=3x+2)(143x—2)]
v2 + y(3b—2a) — 6ab [(y — 2a)(y + 3b)]
a’ +9b* — ¢ — 6ab [(a—3b—c)(a—3b+c)]
BEA 2 — (x+y)a+xy [(a—x)(a—y)]
y> — (5a+3b)y + 15ab [(y — 5a)(y — 3b)]
xy* = 13xy? 4 36x X(y =3)(y +3)(y = 2)(y +2)]
BEA 2-x’+8-x° [(2 = x)(x* + x +6)]
B a0 -8a° +7 (@ —7)(a—1)(@+a+1)]
LR 2(x 4 y)a® — 3ab(x 4 y) — 5b*°x — 5b%y [(x + y)(2a — 5b)(a + b)]

Dopo aver scomposto i seguenti polinomi, determina il loro M.C.D. e il loro m.c.m..

esercizio quidato N

4x* —8x + 4 x> +2x2 —x =2 ax—a+x—1

Scomponiamo ciascun polinomio:

4 —8x+4=4(x*—2x+1)=4(x —1)°

X2 = x=2=x(x+2)—(x+2)=(x2=1)(x+2)=(x =1 (x+1)(x+2)
ax—a+x—Tl=ax—-1+Kx-1) =@+ (x-1)

Il solo fattore comune alle tre scomposizioni € il binomio x — 1; quindi:

M.C.D.=x—1 m.com. = 4(x — 1)’ (x+ 1) (x+2)(a+ 1)

Capitolo 6 - La fattorizzazione dei polinomi
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42°b* — ¥ +4b* - 1;
b* —9ab® + 27ba’ — 27a%;

0,5x* + % y: 4 xy;

2x — 2x%;
23 =2y + Y’ (x — y);

10 4+ 10a*b* — 20a%b?;

Capitolo 6 - La fattorizzazione dei polinomi
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—a+—= 2a°b+2b—a° — 1

25 25
[m.c.m. (2b—1)(2b+1)(a* +1); M.C.D. @ + 1|
5b° — 45a°; 2b* —12ab + 184’
[m.c.m. 10(b —3a)’(b + 3a); M.C.D. b — 3a]
0/§X2—1§y2; X+ xy—x—y
[m.c.m. (x+y)’(x = y)(x = 1); M.C.D. x + y]
1?— 0,3x*; X —2x2 + x
[m.c.m. x(1+x)(1+x*)(1 —x)*; M.C.D. 1 — x]
2x? — 2xy; 2xy — 2y?
[m.c.m. 2xy(x — y)(2x* + 2xy 4+ 3y*); M.C.D. x — y |
5ab — 5a*bh*; 1 —a’h’ — 3ab + 3a°h?

[m.c.m. 10ab(1 — ab)’(1 + ab)’(1 + ab + a*b?); M.C.D. 1 — ab |
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