Radicali

Esercizi svolti

A. Semplifica le seguenti espressioni con numeri irrazionali:

1. /49 eirriducibile perché 349 = Y72 e M.C.D.(5; 2)=1

2. Y49= V72 = {7

3. Va8 = a2 Va8 = a2 Vat = a?

4. Y8=12%="V233 =12 V518 = —3518 = 52 = 25

5 Vx3=x Wals = 3a%, CE:ax0

6 VT6=YT=VT=Vi B=YB =12

7. i/(_g)z = ?\’/|_8| =18=2 la scrittura W =3=8 ¢ errata, perché W > 0 mentre Y—8 < 0
8. i/(—Z)Z = i/|—2| =32 la scrittura m = 3/=2 & evidentemente errata.

9. '|(2=v8)* = |2-5| = =(2 - V5) perche 2 -5 <0

10. ¥/8a3 —12a2+6a—1=3/(2a—1)3= 32a—1 con C.E.: aZ%

11. Va2 —6a+9=3/(a—3)? = |a— 3|
12. "3/(5a—2)8 = {/(5a — 2)2
3. (14+VD) +(1+VD) VZ+(VZ+1)-(VZ—1) = 142+ 2VZ+VZ+2+2—-1 = 6+3VZ .

14. 2v8 — 3VI8 + 512 - V200 + = = 2-2\/5—3-3\/§+5-2\/§—10\/§+%-ﬁ=

vz
62
= 4x/§—9\/§+1o\/§—10\/§+T = 4V2-9V2+10V3—-10V2 +3V2 = 10V3-12V2 .

15. (2V3 - 5v2)" 3 B (VB - 4vZ) = 12+50 - 206 — 12 222154 602 =

2v2+2 3 2V242 24/2-2 V3
2V12 — 2/6 + 246 — 24/3 V2 V3
= 62—20V6— —15+60—=-— =
84 BV
43 -243 6 23 3
=62—20\/5—¥—15+60\/?— - 62—20\/5—%——15+20\/€ = 47—\/7—.

1 1

1 1
GH2)2+3)(3—V2)2—3)  (+2)3—2)(2+3)(2—3)  (9-2)(a-3) 71

16.

N

17. Y242 = Y¥25-2 = YV25 = W25 = {7 .

%z

e [(53\5)\5] = 5V2VEz — sV - gV J 5V 52 2 g5

19. \/7+\/9+\/4+5180 =\/7+\/9+\/5184 = J7+vV9+72 =+7+V81 =V7+9 = V16 =4.

2

©

(1-2v3)d1++3)-(V3-5f = 1+43-243-23-[3+25-103) =
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=1++/3-243-6-3-25+10+/3 = -33+943 .

2
21. Verifica che: (\/ﬁ)z +(\/§+\/§)2 =( 17+2\/ﬁ)
10+5+2+2/10 =17+210; 17+24/10 =17 +2+/10.

V2 V3-3v2 V3-3v2 _
22. (4V3+2) + (V3+3V2) - (V3-3v2) — 15 -8 s = 48+2+8/6+3-18-15 2202 =

3+18—-6V6 21-6v6
= 35+8V6 15 ————o— = 35+8\/€-15-_—15= 35+8V6+21-6V6 = 56+2V6 .

23. 3418 -2/8 +512-6+/32-44/48 = 332 -2242 +52/3 -6[32 -4[2+/3 =
=942 -42+104/3-24J2-1643 = -19/2-643 .

A S S S S, B S - S =t
3426 2v3  2(V3+2v2) | 3+2vV6 3-2v6 2v3 V3 @ 2(V3+2v2) V3-2vZ

6-4V6 V6  J6-4 46-6 V6 4-V6 8/6-12-5V6+12-3V6 _

24.

= 9-22 eVt2G6-8s- 13 617 10 30
25. 3v27 — 5v32 + 2v/300 — O — 3.3y3—5-25+2V100V3 - < 6 .3z
: \/'\/_\/'\/’\/_ i r Bz 3z
6 6 +
= 93 —20V2 +20V3 - (V3+v2) = 9v/3—20V2+20V/3-2V3+6V3+6V2 =

3-2

33V3 — 14V2.
26. 32 —-n)3 = 2—-m.
27. y2-m* = |2—n|=—-(Q2—-m) perché 2—-m<0.

28. Y(mr—=2)* = |n—=2|=+(m—2) vperché m—2>0.
29. |(V5-v6)’ = V-6

30. J(V5-v6)" = [V5-v6|=—-(V5-v6) perché V5 -v6<0.

31 1| (V6 - V5)" = [V6—V5|=+(V6—V5) perché V6 —v5>0.
32. (\/E—\/g)z = V2—-+V3|=-(V2-+3) perché v2-+v3<0.
3 [(VE-1)+ [(VE-V3) = VE-1-(VZ—V3) = VE—1-VZ+V3 = 143
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35.

36.

37.

38.

39.

40.
41.

42.

43.

45. V9x5 —18x* + VAx —8 —3Vx3 —8—6x2 + 12x = /9x*(x —2) +/4(x —2) —3/(x —2)3 =
3x2Vx—2+2Vx—2-3(x—-2)Vx—2 = (3x?+2-3x+6)Vx—2 = (3x?—-3x+8)Vx—2 .

>

B. Semplifica le seguenti espressioni letterali irrazionali:
16a*b* = 4a?|b|

2 2

X" -y radicale irriducibile

Va3 =9a2+27a—27 = /(a—3)3 = Va-3

12 x3 12| x3 4| x le CE
—_— = —_— = — conle C.t.:
x3-3x2+3x—1 (x—1)3 x—1

(x-1)3 —

con la condizione di esistenza a = 3

3
X _>0o0ssia x<0 VvV x>1

VaZz +4b% +4ab = 3/(a+b)? = \la+b|
1€/x3+3x2+3x+1:1€/(x+1)3 _ 5\/X_Tl
x° x° x 2
(3=x)" = 3-x
(\/ﬂ)z = 3—x con 3—x=0 ossia x <3
(\/3_+x)6 = (3+x)® con 3+x=>0 ossia x> -3
VaxZ +4x+1+(x2—6x+9)2 = JQRx+1)2+3/(x—3)* = [2x+1|+|x—3] .

6vVx+1

con CE:x=>1

VXt 1+Vax+4+V0x+9 =Vx+1+/4x+ 1D +/90x+1) =Vx+1+2Vx+1+3Vx+1 =

CEE x=>2

1 1 4 5 _ Vati+Ja+vati-va ‘{/—2 .
16. et e~ V16a? +32a+16 = e Eree s = V16 (a+ D =
va+1l++va+1 2vVa+1
- o avi= 2T aVa¥i=2ati-2Vati=o0 conC.E:{aZO a>0
(\/m)z_(\/a)z atl-a a+1=0
47 a?-1  3/a%-4 .6 a+2 _  [la+))(a-1)  3[(a+2)(a=2) 6| a+2 _
A aZ+a-2 A a+1 az+2a+1 1) (a-1)(a+2) a+1 (a+1)2
_ a+1_3(a+2)(a—2) s a+2 _ 6(a+1)3_6(a+2)2(a—2)2 sl at2
T oJa+2 a+1 (a+ 12 (a+2)3° (a+ 1)2 (a+ 1)2
(a+1)3 (a + 1) a+?2 (a+1)3

- J(a+2)3'(a+2)2(a—2)2'(a+1)2

(a+1(a—-1) -
conC.E: S(a—1D(a+2)~

a+2=20

3

-1<a<1l Vv ax<l1

@+2)* (@-2)?

0 {a<2 \Y

a=-2

—1<a<1l VvV a<1.
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sg (2N +ox+9) - Jx+1P(x+3) _ [x+1[x+3
' (16x* —=32x +16) 16(x—1) 4x 1]
+2X 1+2x%y + x*y2 (1+x2 )2 ‘1+x2y‘
49, 1TEXY 1 =6 y Y~ Y/ _3 > xz0 y#0.
X4y2 X4y2 x|y|
50 5 2 a +_ 3(a+b) a3+b3+3a2b+3ab? 3|a2+b2+2ab  4|aS+b3+3a?b+3ab? | a?b? _
) b a pz " gz ab azp? - ab a2p? (a+b)3
_ 3la+b)* +[(a+Db)? a?b? _ 2f(a+b)® 12[(a+b)° 12| a'2h'? B
a ab a?b? (a+b)3 a*b* abh® (a+b)8
_1z[(a+b)® (a+b)° a'?p?  12/a?h? CE b0
B a*b* ah® (a+b)'® a+b cont.b.d -
2x-1 1 1 2x 2x-1 1 _—
>1. <\/2x+1 +\/4x2—1>'\/2x—1_\/2x+1 <\/2x+1 +\/(2x+1)(2x—1)>. x-l-FE =
2x—1 1 2x
T 2+ 1 "2x_1+J(2x+1)(2x—1)"Zx_l_w/—2x+1
(2x — 1)2 N 2x — 1 2x o 2x—1 N 1 2x
2x +1 @x+1D@x—-1) V2x+1  V2x+1 2x+1 2x+1
_ 2x—1 + 1 2x _ 2x—1+1-2x _ 0 0
V2x+1  V2x+1 2x+1 V2x +1 ) \/2x+11 '
2x_120 x<—EVx2+E 1 1
conC.E.: 2x+1 1 1 x<—§ \Y x>+§
Cx+1DR2x—1)>0 x<—§ \% x>+§
52 \/Zq/l\/ = () Y ) = e ooy T
x=1 Vx-2 Vx-— x-1 x=2 x=2 (x-1)° (x-2)* (x-2) X—2
X —
conC.E.: —20 x<1 v x=22 .
x—1
6
53 (VET+5) (VFT - 3) + (Y277)
x—120 x=>1
Le condizioni di esistenza sono: {yZO {yZO ossia: C.E.: x=21 AN 0<y<2
2—-y=0 y<2
x—1+Jy) (Vx—1—-,y)+ —y6=x—1—y+2—y=x—2y+1 con C.E.: x=21 AN 0Zy<2.
V 1 Y 2

+/(x—5)* >5
54.m={12(’“ )" per x
—V(x—5)* per x<5
55. Yx—5 = 2/(x—=5)3 per x=>5
5 3
Ja?-Va?
56. Semplifica la seguente espressione: cona = 0 sia utilizzando le operazioni e le proprieta dei radicali, sia

trasformandola in una espressione con esponenti frazionari. Verifica poi, I'uguaglianza dei due risultati ottenuti.

Soluzione 1
ad 69/a32 60 a32
2/al® - 6/a% a63

Va2 -3az 23/ - a2 23/a8

Vs - Y3 %/aqio- /g0 - 12410 . g9 -
1 1 1
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Soluzione 2

1
s 5 2 8\5 8
a? -Va? a? -a3 as ais 8 19 32-95 63 21
= = = = qi15 12 = 60 = 60 = 20
s 5 3 5,3 PO a a a
a a a6-a4% a6’ % alz
Soluzione 3
1 1 1 21
= = — = a 20
20 1 21
aVa a-az20 azo0

C. Trasporta, se possibile, uno o piu fattori fuori dal segno di radice:

57. \/32x3 628 —\/25)(3y628 =2Jyl2 {/2x’y* con la condizione di esistenza x > 0 .

58. +/x® —8y® —6x%y +12xy? =+/(x—2y)’ =(x—2y)x—2y con la condizione di esistenza x — 2y > 0 .

D. Razionalizza i denominatori delle seguenti frazioni :

5 5 5/5 55 45

— === =" =

59. 25 5 2505 20 2

60. 7/g ﬁ(/z_z; 727

5 5 7+J_ 5[@ﬁ+\/_)5 7+\/_) N
RN Y. S e FOY e VT2

x—5 _ \/_+35X+ 52 : (X 5[(?\/7 35x+\/5_2) [(R/X7+35X+352) -

62. x -5 \/_ i/_\/_+35x+ 52 (\/_)3 (\/_)3 X=5
=Yx2 +¥ox +¥25

E. Trasforma i seguenti radicali doppi in somme di radicali semplici:

g3 V7 +2J6 =7+ 4B =7+ 24

Essendo a®? — b = 72 — 24 = 25 un quadrato perfetto conviene sviluppare il radicale con la formula:

[ = _ a++va®-b a-va-b
a+‘/__\/ 2 +\/ 2
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F. Risolviil seguente sistema lineare:

64.{\/7x+3’—2=\/7 {\/Ex+y—2=\/7 {\/ix+y—2=\/7 {\/ix+2x+2—2=\/7

x=2+1=0 2x—y+2=0 y=2x+2 _
_ Nz Nz V22 _ 2-2v2 _ 2(1—V2) _ 5 B
65 {(\/E+2)x=\/§ x—ﬁ+2_ﬁ+2 iz - 224 T T 2 =+2-1 x = V2—1
_ y=2-(V2-1)+2 =2V2-2+2 =22 y =22
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