Scheda di Allenamento: Sistemi Lineari

esercizi sulle tecniche di risoluzione

1. Sistemi lineari: Metodo di sostituzione

Parte Base 1. Risolvi i seguenti sistemi lineari utilizzando esclusivamente il metodo di
sostituzione:

=3
1. {“y 2,1) 12
r—y=1

— 2y =4
e (-2,1)
or —y=—11
r+y="7

(2,1) 13.
3r —2y =26

(4,3)

20—y =1

3,1 14.

=-2
CREI R SO

r+4y =15

3v+2y="7
i (3,-1 16
T —

. {495 3y =10 W 1T {6x—y—11 2.1
y=2xr—06
r+3y=9
{2:13—y—4 (3,2) ' {

or —2y =4 19.

{x+y—5 (2.3) {

y=3r-1 20. {

4o + 2y = 18

Yy = —
10. 47
3w +y—9

3y—12

11, (6,0) 22
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T _ Yy _ Ty
2 3 1
+2
24 {x_yT_?’
T 2y
7 =Y
o {%ﬂ:xﬁLQ
I
4 5
x—2
1
26. {m:z_1
3 2
2z+y
27 { o=l
r—2=0
rz—y __ z+1
98 3 T 6
S| w2 a3
4 2
L4+2 =
2
29. {x+y+3_m 1
5 — 171
Tty 2=y _ 3
2 3
30. {2_x: o
3 — Y
=y _ 9
2
31. {x+2y_ 4
5 —YTt3

2. Sistemi lineari: Metodo del confronto

(4,1)

(1,9)

o
o
o
o
o

{
o

{

39.

8
=[]
<

I
—_
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=
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(0,4)

(7,5)

(_37 _1)

(1,1)

Parte Base 2. Risolvi i seguenti sistemi lineari utilizzando il metodo del confronto:

=2r—1 =2
1. Y= @47 4" (4,2)
y=x+3 r=-y+6
1
=3 2 =sx+1
g T TT (—7,-3) 5 772 (4,3)
r=y—4 y=xz—1
=145 = 1
3 YT 3,2) 6477V (3,2)
y=2x—4 rT=—-2y+7
IllogicoMatematico (c) 2



illogicomatematico.it Sistemi lineari - Esercizi

— 3z —2 3 —y+5
7. Y7 (2.4) 2 {PETYI=ys (=3,7)
y=—x+6 r—y=2z-2)
r=4y—3 r_—lzy
8. 13,4 2
{x:2y+5 (13,4) 23, {x_w_ ., (5,2)
2=y
= —2z+1
9. VT T (2,-3) v —y) =z +4
3r+y=2x—-y)—1
2y =1 +4
0. V=TT (2,3) vl =g 2
2y=—-r+8 25. (3,4)
vz _
2
=2y +1
1. {335 " (3,4) 2 —y=x+1
3(r—2)=2y
=z -2
2 {y x3 + 10 (3.1) 2
e o7, JY T (—3,-1)
o 3y—z)=y—xz+4
13 47T (17,3)
r=2y+11 i A |
28. yi (1,5)
=4z — 7 5=t
14, YT (3,5) ’
y=2z—1 o —
29, {‘;( =y ' (6,2)
—3-9 rT—Y)=1x
15. {x S (~1,2)
r=4y—9
3w —y=—1
, ; 30. {; e 1 (0,1)
16. {7 YT (4,5) rTymey
20 =3y — 7
31 {%:x_l (2,2)
:5 2 ’ x !
17, QYO (2,12) =1
y=3x+6
r4+2y=y—1
18. (13,2) 2w +y)=a+1
r=5y+3
3z —y) =2z +2
1o J3y=20—14 5.2 33.{(1- g) x; (5,1)
=-3z+2 =1
2. JV =7 (-3,11) 3o, 52
y:_5$—4 4 =1
2 = 3(x —y) — 2 —y=2y—1
o1, JYF 2 =3 =) (2,0) 35 ¢ YT (2,1)
2 —y)=x+2 20r—y)=x—y+1
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2 +y)=x+y+3

a8, y—2r=2xr—3
y+xr=-v—-3

s
(V]

o,
39.{
5 =2

y—x=2xr—3
20+2x=y+x+9

| w

8
<

40.

3. Sistemi lineari: Metodo di riduzione

(87 _2)

(3,6)

Parte Base 3. Risolvi i seguenti sistemi lineari utilizzando il metodo di riduzione:

4Tt 3,2) 11T (2,3)
r—y=1 20 — 4y = -8
21 +y = 5z — 2y = 4
9 TV 2,3) 12. ¢~ (2,3)
2 —y =1 3x + 2y =12
3z + 2y = 12 =1
3 oty (4,00 13.¢7 (3,4)
x—2y= 3r+y=13
3y = 10 6z + 5y = 27
g P (1,3) 14, 00T (2,3)
—r+2y=>5 2¢ — by = —11
dr—y =06 _ 3y =
5.0V (2,2) 154 T (1,3)
2e+y = r4+y=4
bz + 3y = 13 Az + 3y = 17
6. 0Ty 2,1) 16 4T (2,3)
2r =3y =1 —dr+y=-5
Sr 44y =11 o — 2y = 12
7. T (-1,2) 1. Q""" (2,1)
3r+y=-1 r+2y =
21 + 5y = 19 2% — Ty = —12
g Ty 2,3) 18 ¢ (1,2)
9. JT T 3,2) 19, {°T TV (2,3)
3r—y=17 —3r+2y=0
4z —3y=5 =0
10. {0 (2,1) 20.{°7Y (2,-2)
20+ y = 20 —y=©6
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z—1
Y +y=3 42z —y) —y =
21 2 Y (3,2) 3L (22 -y)—y (2,2)
2z —y)=x—1 3(x —2)+ 5y =10
3(r—1 =10 r+32y+1)=7-—
2, {31+ (4,1) 32 (2y+1) Y (=3,1)
20— (y —x) =11 —(x+1)+2y=4
AV Ty Az — 1) + 3y = -9
03,0 2 VT2 (2,-1) 33 (= 1)+3y (1,-3)
2@ +y)+y=1 2r =3(y +2) =
20—y __
2x +vy) —y = =1
gy {2~y (1,4) 34 { (5,5)
x—3y=-2 = =9
2 —y) =3y r—95y+1)=
25. (=) (5,2) 35 v+1) (—4,-2)
2 ty= —(x+2)+2y=-2
3 1) +2y =23 3(r—2)—4y=28
2. TN+ (o3 36 {202 (6,1)
3(y—x)+y=18 r+4(y—1)=
) +2wy—-1)=13 5(x —1) + 1
3r =2(y —b) 3(x+1)—y=13
41 T
= +y=-1 5—y=2
28. ¢ (3,-2) 38.¢°? (—2,-3)
r—22y+1)=9 —(x—1)+5y =—12
Tx+1)—3y+1)=0 2 7y = 33
9. {70 D) =3l D) 1,-1) 39, (A FYIHTY (3,3)
20 +3(y+2) = dr — 303y — 1) = —12
S+3y=2 —
30, 42 (4,0) 40, T(x+1)4+8y=7 (0,0)
r—32y—1)=7 3x—8(y—1)=38
4. Sistemi lineari: Metodo di Cramer
Parte Base 4. Risolvi i seguenti sistemi lineari utilizzando il metodo di Cramer:
=4 3 4y =10
4Tt 3,1) 40T (2,1)
xT—y=2 20—y =3
2 =5 or —2y =1
g {ZFHY 2,1) 5.7 (1,2)
3r—y=>5 r4+3y="7
—2y=-3 dy =9
3. {0 (1,2) 6 "7 (5,1)
2v+y =4 3r — 2y =13
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20 — 3y = —1 = =1
7. Y (1,1)  21.{ 2 (2,0)
dr +y =5 $:2_%
3z — by =—1 il —
8. Y (3,2) 22. 4 ? (4,1)
20 +y = =g —4
Az 43y =11 T4y 9
9. Y (-1,5) 23.% * (3,2)
20 — oy = =27 r=y+1
r—3y=-8 Y =g — 2
10. (1,3) 24. (4,2)
br + 2y =11 Y —y+1
21 4 3y = 12 oY =2
11. { Ty (3,2) 2. { 3 (5,1)
3r —y = %:2
2x+y
ba + 4y = 22 = =1
19, 2P T (2,3) 26. 4 7 (2,3)
—r+2y=4 r=y—1
3r — 2y =12 sty=1
13. {20 6,3 27127 (4,—1)
4z + 3y = 33 2y
5y = 17 =u
14§ (2,3) 28.{ ° (1,1)
2 —y=1 “’24?/:1
zty
o —y="17 - =1
15. { Y (2,1) 29.{ 2 (—2,4)
3T+ 2y = $—x=4
2x+y
27 + 5y =4 = =2
16. {0 (7,—2)  30.{ > (3,-2)
3v—2y =25 2—y=3
Ty
— 4y =—14 = =1
17. {0 (—2,3) 31.¢ ° 0,5)
20 +3y =5 x =15
51 — 3y = 19 5—y=1
18. {7 Y (5,2) 32.¢° 6,2)
do +y =22 IT“J:Q
_ 33—y
3¢+ Ty = 27 =
19. {20 (2,3) 33, (1,-1)
20—y =1 =]
r—y __
62 — 5y = —3 = =1
20. { ! Y (2,3) 34. {2x2+y (5,3)
T+2y= 3
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=Y — ) 2243y _

35. (-3,—-3) 384 °? (—1,2)
42y rT—y

36. (2,7) 39 (3,1)
z+
5 =3 3=2-3
ry _ 9 T 4iy=2

37. ¢ ? (4,0) 40. {°? (8,-2)
r—3y T—y

;. =1 5 =2

5. Sistemi lineari: Esercizi di riepilogo

Parte Base 5. Risolvi i seguenti sistemi lineari prestando attenzione ai calcoli algebrici
necessari per ridurli in forma normale:

' %4+%($+y): 0 20+ 2y =3
N Gr—1)(14+22)+y=a2+2 2@+ (e—d) =224 (y— 1) — 2
(_1_0 ﬁ) imp.
70T
2.4 ° (—5,—1) 10 w+1)
lp+il=_32 (r =1 =2(z +1)(z — 1) = =3y — 2?
(07_1)
20-9y+2 _ 3,
3.4, T (=35 %) 2y = 1
16y—|—5x: 13726 11. {33'— ¥y=3
(z—14+y)z-1-y)=(r+y)(lr—y) —4y
z+3 _ y—1 _ z+4 .
2 T %6 T3 ind.
4. (_57_3)
2y =0 b [0 =D +2) = (1-y) +4y
5(2z — 5) = 6y |-y e —y=da(z—1)
5. (—3.-5) (1, 1)
5z —3(5+y) =3y 8§78
{23:—3y:0 3 r—y+2)*+4dr = (v -2)(r +2) —y(2x —y)
6. :
2 Ty 1
(1) -+ D = ey -2 =24
(O’O) (_5’1)
; (3 + y)(y _ 3) _ x;ry + y2 345 u { 2x — 2y + 1)2 + 8xy = 4($2 + y2) + 3z
R IR RNCE ISR S R
(~2.) np.
5(x +9y) = 57 — 2y 5 (z+1)2+yly—4) =2 +y* -3
(z+y)?—(r+1?—(y+1)? =22y -8 | =2
(2,1) (2,2)
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Parte Avanzata 1. Risolvi i seguenti sistemi lineari di livello avanzato, prestando
attenzione allo sviluppo dei prodotti notevoli e alle semplificazioni:

r—1P3 —z(2?—-3z)=y—2r+1 oy =i
16. (= 1)~ )=9 24. ¢ ° ? ind.
T =y ] z(x —2) + 16y = 2% — 12
(5:3)
T -1
. (z4+1P—(z—1)P3 =624y o5 {%IMT:%
N 2 ’ N2 2 _ .
oy 4 oty 8 @ —y) = (@ +y) +doy =32+ 2y =5
(12 o
Tty _ =Y _
= =7 0,52 — 0,6y = —1
18. =3 -3) 2. (2,3)
(x4+2)(y—1)=a2y+38 oyl oy T
o [y el —y) =yt e -2y
S TR y [3 e -D=rt2
42 e ontoo
’ 3 2
z=l oy _ 1 (1,-1)
20. ¢ * ¢
2 _ 2
(@+y) —ale+2y) =y +o -2 (x—1D(x+1)(z+2)—a*=y+ 22
(2,1) R P
0,3z + 0,5y = 2 422— ’
’z ) = -
21.{ _ (3,2) (=4.2)
1,60 —y =
3 2 %x3_1+%:%
0 r—2°—x(r—3)°=3r—y 99 y (6,—1)
R =5 My _ww
(—10,8)
gy JETWE—y) —alr =2 =yB-y) {(x+y+1) (r+y—1)° =dr+12
Ho- )+ bt = oy =
(0,0) (4,3)

6. Sistemi lineari 3x3

Parte Base 6. Risolvi i seguenti sistemi lineari di tre equazioni in tre incognite:

r+y+z2=6 T—y+z=2
L. e2x —y+2=3 (1,2,3) 2. 8x+y+z2=4 (1,1,2)
rT+2y—2=2 2r+y—z2=1

IllogicoMatematico (c) 8
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(2x+y—z:5 (x+y+z:1

3. x—y+22=3 (2,3,2) 12. ¢2x—y+z=—-2 (—1,1,1)
3z +2y+2=14 (T —2y—2z=—4
(a:—i—y—z:() (x+y+z:1

4. S2x—y+32=9 (1,2,3) 13. Sz —2y+2=4 (1,—-1,1)
(z+3y+22=13 2z +y—2=0
'x+2y+z:8 (:lr—l—y~|—z:4

5. 8 —x+y+22=7 (1,2,3) 14. ¢2x—y—2=2 (2,—1,3)
2z —y—2=-3 (T +2y+2=3
(:c—l—y—l—z:S (a:—l—y+z:2

6. 2r —y+2=2 (1,1,1) 15, o —y+2z= -3 (—2,3,1)
(3 +y—22=2 (2 +y—2z=—2
(x—l—y—i—z:él (x+y+z:3

7. ¢x—y+22=3 (2,1,1) 16. 2z —y+2=10 (3,—-2,2)
(2x+y—2z=4 (z+2y—2z=-3
'x+y+z:4 (:B+y+z:3

8. {2r—y+z=1 (1,2,1) 17. ¢2x —y+2=—1 (0,2,1)
(T +2y—2=4 (z+y—22=0
(2 +y+2=5 (2 +y+2=3

9. ¢z —y+32=3 (2,2,1) 18. ¢2x+y—2=0 (1,0,2)
(22 +y—2=25 (T —2y+2z2=3
(:70—|—y+z=5 (x+y+z:3
(2r+y—2=06 (Br+y—2=7
(x+y+z:5 (x—i—y%—z:—l

11. {2z —y+2=0 (1,3,1)  20. {2z —y+2z=2 (1,—-1,-1)
lzr+ty—2=3 (z—2y—2z=4

7. Sistemi lineari fratti

Parte Base 7. Risolvi i seguenti sistemi lineari fratti, ricordando di determinare prima
le Condizioni di Esistenza (C.E.):

IllogicoMatematico (c) 9
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z=l _ 9 T2y 9
y =y
1 {x_+1:6 (5,2) 15 {:c_—zzl (4,1)
y— yt+l
ry _ 7 =y _ 5
2. 4" (4,3) 16, v M (8,3)
7 =2 =2
z+d _ q
> {u _ 4 (=2.1) 47, {ijll 1 . (—1,—4)
y - =
y+2
g = (1,-2) Bty = 8
S )2+l _ g ’ 18. { v 4 (3,7)
y+1 x—*;’ =1
=
z=l _ 1
5.8V (3,5) 2y — 4
oty _ 8 19. ¢ " (5,-3)
42y 5 m -
6. {fm—y—i (6,2) sty _ 1
g1 = 2 20. {Zg ’ (—6,2)
zty _ 1 ved ’
x 2
7. {y—l (27 _3) Yz 2x—3y+7
sry=
=y _ 3 3
)
) {w_w —1 = o4y 4 2o - oY
y—1 929 z—1 z+1 z2—1 (l _l)
‘ 162—3 _ 1 y(z—6y) 37 3
2e—y _ 7 3y + y+2 27 2y
9. " ® (5,3)
e=2 _ 3 _ 2
y 23. {If;’ L (5,0)
" ”y% = g (1.4) 4T 3 T 12
Szt =g 7 otl | ool _ 2a(yt)
v 24 Yy— y+2 - 92_4 (2’ _%)
Tty _ g 20 — 3y =
SR (7,-2)
y+d _q
2ety -9 25. 2z—y __
12. { o (=3,4) (3”#; B
z+d 1 2032
y—2 2
oy — 1 1t =2
13. {;jj 17 (2,5) 26. y—z41 imp.
o 1 -
Ty _ 3 2=y’ _ g5
14, g7y (=5,—2) 27.Q Y (2,3)
8 = 9 (x+1P2—a?>=y+2
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3 2 __5
o8 J Tty wmy T 2ty (5,0)
Co|et2 oyl 15 ’
4 3 12
4l | 21 _ 2z(y+l)
29' {zxiﬁ S (2,-3)
5 JEHYHD) = () =5
) 2y
Slerl -
(3:3)
s =2
31. imp.
y=z+1
IQ:yQ —5
32. Y (2,3)
(x+1)2—2=y+2

zty _z—y _ 1

33.8 ° 20 (4,1)
(x+1)?—z(z+2)=y
2 | 3 _ 12
L4 2 = 22

4. ¢ v W (2,3)
3r — 2y =

35. 2oty _ (3,2)
x+1
z+3 w2249

36. vt vt vl (5,2)
r—2y=1
yrl _ y=1
x x—2

37 {(:rer)"’—(ﬂc—y)2 -9 (2,1)

4

8. Natura del sistema (Determinati, Indeterminati,

Impossibili)

Parte Base 8. Senza risolvere i sistemi, stabilisci se ciascuno di essi e determinato,
indeterminato o impossibile confrontando i rapporti tra i coefficienti:

=2
1. {x Ty (imp.)
r+y=>5
20 —y =3
9. (=Y (indet.)
do — 2y =
Qu =
3 v (det.)
2r +y =4
y Pty = (indet.)
6z + 2y =2
—y=4
5. {:1: Y (imp.)
r—y=-—4
2 =
6. 4" 3y (indet.)
4o + 6y = 12
— Oy =
7.0 (indet.)
2r — 4y =

T —y =2
P (imp.)
or —y =3
=10
9. {“y (det.)
rT—y=2
Ay — 2y =
10. { vy =8 (indet.)
20 —y =4
3r— 3y =
1. { r=3y =9 (indet.)
rT—y=3
1 -1
19, J2" Y (imp.)
rT4+2y=3
= 1
13. {x v (indet.)
r—y=1
20 =4
14. { e (indet.)
T =2y

IllogicoMatematico (c) 11
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15, J&TY=0
r+y=1

0 — =
16, 42V =9
y=2xr+5

17. {335:3’
y =3z

(imp.)

(imp.)

(indet.)

=5
18, 0Ty (det.)
2¢+y =10
Az + 6y = 10
19, Y (indet.)
20 +3y =5
4y =2
20. { T (imp.)
20 — 8y =5

9. Sistemi parametrici (k di primo grado)

Parte Base 9. Discuti la natura dei seguenti sistemi lineari al variare del parametro

ke R:

+(k+1)y=6

(k # —6 det;

(k #6 det; k=6

(k # —10 det;

(k # 2 det;

(k # —11 det;

(k # 7 det;

(k # —4 det;

7 2y =
0. Y (k + —14 det;
kx — 4y = —10
k

11. (k # =5 det;

k # 7 det;
o —6y =2 (k77 de

1. {4:6 —-3Jy=k
k imp)

o
=

T+ 0y =2
(k—1)z+ 10y =4
k = 3 indet)

13. (k # 3 det;

——

14.

2k -1y =1
{3x+( )y (k # % det;
k

15. (k # 8 det; k =8

IllogicoMatematico (c) 12
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r—3y=4
20+ (k—2)y =1

(k # 1 det;

k =1 indet)

19, {3 Jr 2y (k #2 det;
k

2 + (k—5)y = k
20. { vt (k=5)y (k # 2 det;
k

10. Sistemi lineari letterali con discussione

Parte Base 10. Risolvi e discuti i seguenti sistemi lineari al variare del parametro

indicato:

. {(a—l)x—i—y:l

(a+2)y—2x—1=0

) (k+1)x+ky=—k

2wy =2
ar —y =

3. Y
(a—2)x—y=a
a—2)r—ay =

, Jle=2r—ay
ar — (1+a)y = -1
dr — by = 20

5. Y
2x 4+ 5y = —b

6 —2kx + 3y = —k

N+ Dz —2y=2

. (k+2)z—ky=6

. 2r—y=k+1
kx + 4y =

8. Y
dr+ky=8—k
2v —ay =a

9. Y
8xr —2y=3—2a

= —1:ind.;; a=0:1imp.; a # —1 Aa #0: (i,%”

[k: 1:imp.; k# 1: (ﬁ,%)}

[a = —2:imp.; a # —2: (—3aaf22> _3aa;22)}

[b=—10:ind; b# —10: (%2, —2)]
[k =3:1ind.; k # 3: (2,k)]

[k=2:ind.; k#2: (k+3,k+5)]

[k=4:ind; k=—4:imp; k# +4: (55, 55)]

IllogicoMatematico (c) 13
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

br =
{x [b:03imp.;b:1:ind.;b;é()/\b#l; (%72)}

[a=0:ind: a=—§:imp; a£0Aa# 5 (587 —5)]

l[a=-2:ind; a=—5:imp,; a # —2Aa# —5: (ng,—l)}
[t=0:imp; ¢t =—1:ind; t AONE# —1: (55, —3)]
[b=0:imp; b=—3:ind; b#OAb# —1: (—%,0)]

[a=1:ind.; a# 1: (1 +a,a)]

[a=+1:ind.; a # £1: (2,-2)]

[kz:l:2: imp.; k # +2: (’;ifj—,ﬁi)]

_ _1.: . _ 1. 2a  1-2a
[a— 3o imp; a# —3: (2a+172a+1)}

Vk € R: (2 =k k—1)]

[t =42:ind.; t # +2: (0,—1)]

(a+1Dz+2y=a

0= 1Va= -3 imp:a£inas -3 (e )]
2c+ (a+ 1)y =0 [ 2{2a-3’  a’+2a-3

[b=+3:ind.; b# £3: (1,0)]

[k =+1:ind.; k # +1: (1,1)]
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m—1 1—3m)}

(m—1Dz+my=m+1
24. { [m:—:lmp m7£ (1 s T o

mzx+ (m—1)y=m—1

axr+(a—1)y=a
25.{ ( )y Va € R: (a* —a + 1, —a?)]

(a+ 1)z +ay=1

11. Sistemi lineari con valore assoluto

Parte Base 11. Risolvi i seguenti sistemi lineari contenenti valori assoluti:

=5 —
Qe+ (3.2) 11 M= (3,3)
20 —y =4 rT+y=06
r+lyl =4 [z —2[=y+1 5 2
12 52
o fren-, 2z w e (.-2)
r—1+y=3 r+ly+1| =
R T gy m T ayve-
2r+y =4 r—Y=
g 12l -y = (2.3) V (=6, 11) 14.{ - (2,3) Vv (0,1)
r+y=>5 =Yy =
+2y=4
r—ly—2/=-1 15. {'xl (2,1)V (=2,1)
5. 1,4) v (3, -2 - )
{3x+y—7 (1,4) v ( ) lz| —y
|m—|—y|—4 16, 4wl =2 (3,1)V (3,—1)
|z —y| =
o+ 1yl =5 17. 3,2)V (2,3
g {" V= mava-y {my\: SV e
2| +y=7 lz| +y =
8. BV (-22) g Y 2,2
{x+3y—6 ( 7 7) :c—ly]:O (7)
x—]2y]—() 20 _ 10 [z|+y=5
9. 4,2)v (8 10y g 2,3
—uyl=2 —1 —2|=2
R L BovEp o TR gy
T+2y=>5 rT—y=—

IllogicoMatematico (c) 15



