Esercizi di consolidamento

4]

Stabilisci per quali valori delle lettere le seguenti frazioni algebriche hanno significato.

esercizio quidato \

a 3x—y
2x%y
La frazione ha significato se il denominatore & diverso da zero e cio accade se x #0 e y # 0.
b, X= 3a
T x2—x
Scomponiamo il denominatore: Xx—3a_
x(x—=1)
La frazione ha significato quando nessuno dei fattori al denominatore e zero, quindi se x #0 e
x # 1.
7 J
a. M,‘ b, 214 [a. x #0; b. a# 0]
X 3a
2a+b, X —y .
a. 1 b. T x [@.a#1;b. x#0 A x# —1]
x4+ 1 b, 32— b
. ; 24z  X#2;b.a#+£2b
& ox—4 & — 4b? 2. x #2;b. a7 £2b]

Semplifica le seguenti frazioni.

esercizio quidato N

4x5y?
3x3y5

Per semplificare questa frazione, che ¢ il rapporto fra due monomi interi, basta applicare le proprieta
delle potenze:

Ayt Ax
3x3y5 - 3y3
\_ J
3a3x 8_X6 2b6y4 {azxz‘zx' yfg_
22 / 4x5’ 12by 3z 77 6
12a’b°c 8b*ac® . 2x'8y16 {a7bc4 L a L xbyv 1
24btch ' —24b5¢c5’ 4x10y4 2 ' 3bc2’ 2
esercizio quidato \
3x+15
x? — 25
3x+15 _ 3(x+5)

Scomponiamo in fattori i polinomi al numeratore e al denominatore =
b b —25  (x+5)(x—-5)

3457 3
(x457(x=5) x-5

. J

Semplifichiamo la frazione applicando la proprieta invariantiva:
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3a’y — 6bay? xX2y3z2 3y ]
m 4a2y o ’ m |:—E, irriducibile
O vy 2@ —8—6a+12a 2-yt (a—2) |
1 —y+3y2—3y3 a—8 T+3y2" a+2a+4|
| a—a+3a(a—1), 77> — 28 & . 7(z-2)]
16a2+16 —32a ' 272+ 8+ 8z 4a—1)" 2(z+2)]
100 — 81¢ . 25 — 9x? 10+9t . 5—3x]
—300t — 24313 + 54082’ 25 +9x2 4 30x 3t(9t—10) " 5+ 3x|
(3x — 1) =(x = 3)* 24x> — 6 {8(x+1)_ 32x+1)]
x3—x2+4x—4 " 8x2 —8x+2 X244 " 2x—1
my3—3ay2+3a2y—a3‘ a’+2a+1 (y-a'  _a+1 _
y? —a ' 422 +28a+ 24 y*+ay+a ' 4a+o)]
_ax*—da X0+ Xy {a(x—n X
6x2 + 24x + 24’ X6 — y8 6(x +2)" x> —y*|
[ 16 X +9+6x . x>+ 1+4y> —2x + 4xy — 4y X+3  x—1+2y]
—2x* +6x+36' X2 4 4y? + 4xy — 1 206 —x)" x+2y+1]
3a3—a+1—3a2, x? —2xy — 15y? a—1  x+3y]
9a* — 1 ' X2 — 8xy + 15y2 32 +1" x—3y|
" 18] 2a—4 . 72 +322—-4z—12 1 L z—2]
423 — 32 — 242 + 48a’ 322+ 152+ 18 20a—2)" 3
1) (2a+6b)’ — 8a* 27 — x* {a2+3ab+3b2, X’ 43x+9]
72ab ' x2—9 a x+3
20 x24x—2 ax?—a x—1. x+1]
x?4+3x+ 2 a’x — a x+1" a
3x3—3y12 a2x6+a2x3—6a2 [x—y“. a(x3+3)_
9(x2 4 xy* + y®) ax® —ax® — 2a 307 X3+
Riduci allo stesso denominatore i seguenti gruppi di frazioni.
esercizio quidato w
2x X+y 3y
3x2 —3y? X—y X2 — xy
Scomponiamo i denominatori delle tre frazioni:
o 2x Xty
3(x=y)(x+y) X—y X(x =)
Nessuna delle frazioni puo essere semplificata; calcoliamo dunque il m.c.m. fra i denominatori:
3X(Xx = y)(x+y)
Le frazioni date sono dunque equivalenti a:
3x(x+y)’ 9y(x +y)
L 3x(x = y)(x+ ) 3X(x = y)(x+) 3X(x=y)(x+y) y
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L 5 3 12y 10x% . 3xy |
x2 3y3 6X)/2 6X2y‘ / 6X2y‘ / 6x2y’*_

2a—2b 3a 5b 2(a> — b?) 2a _ 3bla+b)
6(a+b) 9a2 +9b* + 18ab 10a+ 10b 6(a+b)’ 6lat+bh)’’ 6(a+b)2_
(Suggerimento: semplifica prima le frazioni quando e possibile)
3 —2x 5x — 10 X2 4+x—6 {x+1 5x—1) (x=2)(x—1)]
25 — ; ; ,
-—2x2+5x—3 X2 —x—2 x> +4x+3 x2—=1" x2—1 x2—1
P —b? 3a 2a+4
[ 26| a a7t [3(a—-2)(a+b). 9ala+3) 2(a+3)
a@—ab+3a-3b a-2 3 =12 |3(a-2)(a+3) 3(a-2)(a+3) 3(a—2)(a+3)]
3+ 2a 5a —7a [ 2a—3 ) a(2a-3) ) —7a
4a>+9+12a 10a+ 15 4a> —9 [(2a—-3)(2a+3)" (2a—3)(2a+3)" (2a—3)(2a+3)]
—2 y+1 2 {(2fx)(x+y) 6(y+1) 4(x—y) ]
] X —< v ; ;
(= —b6x + 6y X2 —y? 3x+3y 6(x* —y?) 6(x2—y?)" 6(x?—y?)]
20 PR 4y —3x2 {2(2+3x) Cy(2+3%) ex?
9x2 +4 — 12x 24x — 16 9x2 — 4 204 —9x2)’ 2(4—9x?) ' 2(4 - 9x?) |
a+b 3a 2a+2b {a2+b2. 3a(a—b) 2(a’>+ab+b?)]
3 _ b3 a’+ab+ b2 22 — 2 Db Pp_p PR
2—3a 4b 9a? {72(33+2)_ b(3a+2) 182
922 — 12a+ 4 24216 922 — 4 20922 —4) ' 2(9a —4)' 2(9a — 4)
a+1 a —3a 22° 241 alx+2)? 2(x+2)]
X3 +6x2+12x+8 ax—3x+2a—6  2x2+8x+38 x+2)" (x+2) " (x+2) |
5x — 10y 5x* — 5xy + 5y? . 5 15 3x2=3y?]
3x2 — 3xy — 6y? X4y Y 3(x+y)" 3(x+y)" 3(x+y) |

Esegui le addizioni e le sottrazioni fra le seguenti frazioni algebriche.

esercizio quidato N

10 x4+ 2 2
x—2+ X +3x2—x

Scomponiamo il denominatore della terza frazione: 10 y X+ 2 + 2
X —2 X x(3x—1)

Il m.c.m. fra i denominatori & x(x —2)(3x —1)

10x(3x = 1)+ (x+2)(x —2)3x = 1) + 2(x — 2)
x(x=2)3x—1)

La somma e quindi:

3x3 4+ 29x? — 20x
x(x—=2)3x—-1)

Sviluppando i calcoli al numeratore otteniamo:

Scomponiamo adesso il numeratore e semplifichiamo la frazione:

x(3x? +29x —20) _ 3x*+29x—20
x(x—=2)3x—=1) 3x2 —7x+2
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Y X+ a
35 —3; 1-=21<
2y -3 77 X—a
1 4 3 2
[ 36| ; = -
z—3+52—15 ab ab-1
3 a—>5 a a+b b
37 — ; _
7a+7 lda+14 x+1+x2—1 x—1

7] ,_at3b_ a-3b
& a—-3b a+3b

3a—x X—a 2
39 e
3x+9a+5x+153+ 15

2
ma4a 1 n 4

S_a 3a+3 1-a

= ()

_x+3y_ x2—9y2_x—3y
+z X+ z X+Yy
y -
(x—y)(x—z) (x=y)(y—2) (x—z)(y—z)
2x(x 4+ 1) X2 X
% —
- x> —8 +2x2—&—4x—i—8 4 —2x

lﬂ x2 —1 n 1—x? 4x?

x2—2x+1 x2+2x+1_x2—1

X+2 x*-8-6x"+12x  3x*—1
4 4x2 4+ 16+ 16x x? 44+ 4x

a +3ay’ —3a’y —y* a*—-2ay+y* y-—a

33
m a y I ay +a+y
| 47]

47 3x—-2  1-x B 5x—4 8x*+7x—-3
x2—4x+3 x*+x-2 —x24+4x -3  (x? —4x+3)(x+2)

L5) e
26-1) | x _2xr1__(xt1) +3<X )

9—-5y 2a |
2y —3" a—x|

ab—3

5(z—3)  ab(ab—1)

11—a . x(a—b)]

Ta(a+1) (x2—1)]

1

mx+ 1+ x x?—1 X3 —x x2—-2x+1 X3 —x2—x+1
a—1 a—1 _|a+1 2ab—2a—4b

39 .a—i—b—'—az—2ab—3b2 [a2—9b2+(a2—9b2)(a+b)]

2 bi2 [ 2a—3b—2b b
a—b+a+b+1 [a(a+1)—b(b+1)+a—b}

X+ 1 3x—2 3x24+x—2

s ()

a(x+2y)  (ax’43ay’+4axy 2@ Ly

X2+ 2yx + y? (x+y)’ ax + ay (x +y)*
x*—4a>  |ax+a -1 [(4a2—-1 1

X2 + 4ax + 4a> a(x+ a) ax +2a> x?+3ax+2a
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—36b |
a —9b? |

6a
{5(X+3a)

a+11 ]
{3(1-;#)

=




X { a+2 (1 _2>] [_XH}

x+2 |[xX*4+2x—ax—2a \x—a x+2
ax’ Jlray?  (ax axy 1+ axy’
X242yx+yr o (x+y) \x+y X2+ 2xy+y? (x+y)’
2x — 1 X 2 — 2x — ax 2x? X
56 —
[z ax — 1 N [ax—2 (azx2—3ax+2 +ax2—2x)} [ax—z}
e = A — X
X42xy+y2 |(x+y)  \xy+yE o x4 2xy +y? {(x + y)z}

Esegui le seguenti moltiplicazioni fra frazioni algebriche e calcola il valore delle espressioni.

esercizio quidato \

X*+x—-2 2x+6
3x+9 4x — 4

Scomponiamo i polinomi delle due frazioni: (x ;_(i)_(:;) 1) . 421& i_ ‘:’;

2
Semplifichiamo: e+ 2) 17 ’YM
3(x+3) {M
Moltiplichiamo i numeratori e i denominatori rimasti: X+2
\ 6 y
ab x*z*, 3bc? 142 [ﬁ ac|
x3z3  a2b*’ 7a 6b’c xz' b
4a° (_blc)(_1 ). YY) 8atxt 4x 2a )
S b c? ( a2 )( 2 ac)’ ( 16 y ay? [7’ oo
| 61 _7ab*\ ([ _ 602 ). 2x -4  3x°  x+2 78 2 0]
12a2 5 b )’ X x2—4 9 b ' 3" ]
gy axta—x—1 ax—2a—2x+4 {a—f
-ax—a—2x+2 x2—x—=2 x—1
9 x> —16 1
63 :
-3X—12 3x% + 48 + 24x {x+4
2y —18 b*—8b+ 16
o R T (b= 4)(y +3)
X2 _ y2 X2 1 X
65 . . _
-x2+y2 y—Xx Xx2+xy { X2+ y?|
" 66) x* — 81 xX*+x—-6 bx+18 x—3]
x3+274+9x24+27x 27 +3x* 2x*-8 X+ 2]
> —3ab+2b* ab+2b* 3a’ — 12ab? { 1]
67 . ) _1
67 a* +4a’b + 4ab?> 9a’b — 36ab? + 36b° 2b—2a 6]

© ISTITUTO ITALIANO EDIZIONI ATLAS



m4:2—16_a2x+4x+2ax—4—2a—a2_x2—5x+6 [2(3 — x)]

-8 3x—2—-x2 2a+4
mx2—4 X =x [ x*-x-=2 7(x72)2_
X 2x? =2 ( x2+4x+4> { 2(x+2) |
3
x—|—x3.2x—4. _EX+3 - akx X+ 2
3ay? x4 ax2+a) 2-x x2y?
2b* + 3ab + 2 a*(ab+2) ) b* { 1]
71 - -
ab’ ( a’b* —2ab-3 a’b? +4a’b + 4a ab — 3|
° — 8a’h’ + 16ab’ ( 15x%y > 3¢ x {2[773_
| 72 - : i
9bx* a’bc? — 4b>c? 5ay 2a-+4b 2]
) (- ]
X—2 x—1
(Suggerimento: esegui prima le operazioni dentro le parentesi tonde e poi moltiplica)
3—a a’—2a 3
74 —1
-az—2a—3<a—3 +3—a> =11
1—4x2 4 5 {1'
75 — —
-4x+18<2x+1 2X—1) 2]
3a 4 a—=o 1 2
76 —
-(az—4a+3+1—a>(12—a+3) {3(;1—1)
1 1 1+a 1-a 1 4a ]
77 - : - fa—2+— -
-(3—1 32—1) <1—a a+1) (a +a) { (a+1)°]
1 1 y 2—y 52 4 { y—11]
78 — 44
-y_4(y_4+4_y2)< 22 (yraed r=1]
Semplifica le seguenti espressioni nelle quali compaiono potenze di frazioni algebriche.
@latb) 1

2b—ab?\’ (ab—b?\ " x—=3\(x2—9\ "’
( a+b )( a+b> ' <x—|—3) X+3

b(a—b) " (x+3)

n (2x+10 (15x+30)" x=3y\ ([ x=9y* ) Y(x+2) (x—3y)’
X—2 3x—-6 )’ X+y X2+ 4xy + 3y2 (x=2) " (x+y)
4y 3y =1\’ 1 ,
mm (2 (4 55) 43y~ 1)
-2 2 -1 )

21\ X1 (X-U] (X+1>

7 (X . [
<x+1> x2 41 x*—1 x—1
2 5 2 B 2
(2t 1) (a2 (2520.41) 3617
3 2

" 84] y’=2y+4 1 14 — 9y 1 1/ 8 Y
( y? y+2> (4—y2 Ty y° <2+y>
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Esegui le seguenti divisioni fra frazioni algebriche e calcola il valore delle espressioni.

esercizio quidato \

6x>+3x—9 bax — 6x —6a+ 6x>
x24+ax —2a® x?+3ax+2a2

Scomponiamo i polinomi che compongono le due frazioni e contemporaneamente trasformiamo la
divisione in una moltiplicazione:

Ho—~T)(2x+3) (x+2a) (x44 _ 2x+3
(x—abrza  Fo ok 2x-a)

\ J
m_x3y2.x_y3' —1—x5y3'x4y4 2x° . 3x]
2x 4x?! 3 ) y 'y
32X5y3 ) 64rX3)/3 . . 3ab ’ 3 2.2 X
T 2522 '<_ 152 )’ LR G {ﬁ“' 9a2b? |
4y 3y? a—2b 6b—3a 8 1
88 — : — ==
28 X+y 2x42y 9bh? 27b {3y b
| 89 7ab . 2la . _ 5% 3x [b; — 5x]
a+b 3a+3b’ X+2y  3x+6y '
x2+5 2x*+10, a+b  a+2ab+ b’ 1. 3a
o0 3xy x 3 9a {6y’ a+b}
8x’ — 1 (2x 4+ 1)°=2x
: 3
m 7x—3—2x? 9 — x? bet 3]
" o2 (By —a)2x* —9yz*> + 3az> 9y’ + a’ — bay 4
4x2 — 622 ' 8 {3)/ —a|
21 92x—15 3x(x—2)+12 {X_g'
93 [ :
L o3 x24+7x4+10 x>+ 8 3
[ 04] xX*—3x—4 2xX*+4x+2)\ (xX*—x—-2  18x x—2 ]
x2—8x+16"  3x—12 4x+x2+3 6x+18 2x2 +2x
—2b a a—2b 1]
95 & : . 2
- a+2b a2 —4b> a3 —6atb+ 12ab? — 8b3 L
2
3x4+9  x>—9x4+8 [(3x+6 x—8 ]
= x2+2x—3'xz+1—2x'<x—8> {3(x+2)2
9y2 81  3y+9 3y -9
97 : = —1
B 4y3 — 196y 2y? — 14y 2y + 14 =11
a®—3a [ 2a—1 6a*+3a [a— 3]
= a2+3a'<12a2—3 a+3 > a
BET) Zat7x, 14a+14x (32 —9a+ 3ax—9x - (1 — 4]
3a—3x  9x2 —9a? a—4a+3 2
V +9y—6y? [(xy—3x+y—3 xy +3xy+9x+y*+3y+9 (x4 1]
yi—27  \xy—2x+y-2"° y3 —4y2 + 4y ly—2
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xy—4y—2x—|—8_ 4 —y? Xy +2x
Xy —3y —2x+6 x2—7x+12 x2—6x+9

2 _ _ 2 —
(9x 24x 416 —4y” | 6x 8+4y>:(l_1)

3x2 —x—4—2yx -2y x2—1 X

5a° —1—4a* . <2a3+az—2a—1 'a2—1>

2a2+3a—2 1—a a+2

K (3x2+4x+1 _3x2+4x+1>.<x2—1 _x2—2x—3>
X

2x2 —2 X+ 1 X2

3 2 2
;( —3x -2 :<4x +3x—-1 a >

3 x2 —2x ax? + ax 4x — 1

Semplifica le seguenti espressioni.

2 _ _
m 1 <X+ 1 >_ 1 (X_21 >_X(X 6) +13x—11

x—3 x—3 X—2 - X (X2 —5x+6)°

B X X . 2x D S D A S
yi—x2 X4y ) X=Xy +xy -yl x+y| x+y( x+vy
m;b—i— a—b°  at-b (b—a)’
3 3a—3b 2a2+2b* (224 p2) —a2h?

o (55-1) o () -l ()

m(1 L1 _L> ab* —ab+ab> 1

ab " ab? ab) ab?—a _—b*+2ab b

X =yt (x—y)?
X2+y2. X2_y2

{

3
) 1
x>+ y? + 2xy

x+3 _(x—3_x2—6x+9)

IX—7x24+42 \x+3 x2+6x+9

2
LI A L ——
y y

y? 2—4y+3 y-—3

( a b +az—kb2>(az—b2 1)

a—b a+b ' a-—b? a2+ b

w(1+255) a1 -3

2 2—y

( a b _’_az+b2>:<a_b+a2+3b2>

a—b a+b a-b a+b

x+2y+x—2y_2x2+1+4y2 AyP+1+4y
X—=2y x+2y X2 — 4y? T 3x2—12y2
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[2(4x—3x2—1)+3x—2} X2 {X_<1 3x )} {1}

:9x2—1-

T—6x+9x2 ' 3x—1 3x+1 9x246x+1 3x+1
x=2  3x+1 ¢ -x—2)(2-4x) | x | 41 2x £
2 —5x X 5x2 — 2x X 5x —2 6x 3(5x — 2)
3_3x2 X2—x—-2 x+2 2x +y 3x 1
120 g : : : 1) = 2
120 x2 —4 x? — 3x x2+x+[x2—xy 2x+y X 2
o4 (2 1 1 1 y—2 y+2 1 {6x}
121 A (= - - - L
x2 — 1 <3x x+1)<x+x+2)+<yx—y+x—1 yx—y—x+1>(y y> 1—x
X bxy X 2x
: - -1 —7
m (x—y+x2—y2> (2x+2y 3X—3y> =7]
[ 3 ' 2 20 B
3x—1Y", (9x 6x+1)3+2yz+2+4y A =1 2(6x— 1) [Zy}
y+2 (y2 + 3y +2) bx — 2 x—1 x—1
_ y(lX+2y) 2
124 x*—=8x+18 1 . 3ax—15a 2 ) 2a _ay ay
[\ X —6x+8 x—4 oxyl4y 3ax — 6a 2y —1 6y —3 {3(2y—1)_
i 3 :
2 X2+ 4+ 4x X+ 1 a—2ax\ x*—4 1 {a73
125 JIESEA _Ix—4 fa- : : a=3
Bt <a—1> d—a—at+t1 ][3x2+7x+2 <a x—|—2) ax—i—a] 2—x a—1]
[ 126] i X+1 _1_5x2—4—|—x3 2 12 L X [7 1]
x2—16 X24+5x+4 | xX+4)\x+6 x+10 2x + 2 X+1]
73 |(250 1) ath 20D \'_)a(ab — 2)(a+ b)
212 (- — - 0
_( 2ab u ) a’> — 3ab — 4b? ( a-l-b) d wlat o]
[ x —4y 8 1% X y 4x — 5y
(S - - S(14x+7
m | 15x* — 43xy + 30y? (7 2x—y+x—4y> 4x2—y2} (T4x+7y) {foy_
3a 1, 4a+2+y\ a*+3a+2 4a 2a 2y ]
_L . _2_ -
Btz (a2+y a+ a’ + ay > al al+ay+2at+2y a4ty { a+y|
130 2x° 12ax® 4+ 24ax+16a | x>+ x ) (] X) 2 2x
(x+2)  (ax+2a)(x* +4x+4)| x> —4xy —5y? X X — 5y X —5y]
a  a . 2a - {7 a’
(az—b2 a2+b2)’a3—a2b+ab2—b3 a+b| a+b a+b]
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