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Chii d¢ 1
Phiong trink quy vé bdc hai

1.1 Mot s6 phuong trink quy vé phuong trink bdc hai

Bai tap 1.1. Giai cac phuong trinh sau:
1 1 2
+ =—;
(x+2)2 (x-4)2 9

1)

(x+2)+(x—-4)
5 =

x—1.

Huwéng dan. Pat t =

R S
(2x-3)2 (4x-72
Huwéng dan. Viét phuong trinh da cho duéi dang

2)

Dép sb. {1;1-33;1+3v3}.

p 5
bap so.{2;-¢.
ap so { ,4}

Véi phuong trinh dang (x +a)* + (x + b)* = ¢, ta dét

(x+a)+(x+b) a+b
= =x+
2 2

Chu y

1) (@ +b)* =a*+4a3b +6a2b? + 4ab? + b*;

2) (a-b)*=a*-4a3b +6a%b? —4ab> + b*.
\_

Bai tap 1.2. Giai cac phuong trinh sau:

1) (x-6)*+(x—8)*=16;

Dap sb. {6;8).



1.1. Mot sé phuong trinh quy vé phuong trinh bdc hai 3

2) (x—2)*+(x—4)* =16; Pap s6. x=2vx=4.

3) (x-1)*+(x-3)*=16. Pap s6. x=1vx=3.
4 )

Phuong trinh c¢6 dang

(x+a)- (x+b)-(x+c)-(x+d)=A,
viia<b<c<dvaa+d=b+c.Tadat
‘e (x+a)+(x+d)+(x+c)+(x+d) - a+tb+c+d
- 4 - 4 '

\_ J
Bai tap 1.3. Giai cac phuong trinh sau:

1) x-(x+1)-(x—1)-(x+2)=24 DPap sb. {-3;2}.

2) (x—4)-(x—5)-(x—6)-(x—7) = 1680; Pap sb. {~1;12}.

P 11
3) (12x—1)-(6x—1)-(4x—1)-(3x — 1) = 5; Dap sb. {_E;é}'
Huwéng dan. Viét phuong trinh da cho duéi dang
1 1 1 1 5
[v-) e-g) - 2) -3) =56 1m

4 )

Phuong trinh c6 dang

(ax? + bix+ e)ax? + box+c)= dx2, c#0.
* Nhan xét x = 0 khong 1a nghiém ctia phuong trinh.
e Chia phuong trinh cho x2, ta dudc
(ax+b1+£)-(ax+bg+£) =d.
X X
batt=ax+ ¢
X
Chu y. Ta ciing c6 thé dat
t=ax" + 5 x+ec.
\_ J
Bai tap 1.4. ! Giai cac phuong trinh sau:
4552 )
1) (x—2)(x—3)(x—6)(x—9):%. Pap sa.ngw:lz.

1Tran Vin Toan



4 Chi. dé 1. Phuong trinh quy vé bic hai

2) (x—1)(x—2)(x—4)(x—-8)= %x%

P 1 1
Déps@.x:§Vx=3Vx:§(l4—2\/3l)Vx:g(l4+2\/31).
2— 2— :—3x2' A 5 :1 =
3) (2x*—3x+1)(2x% —4x+1) T Pap so. x 4Vx 2.

4) (x-1)-(x—2)-(x—6)-(x—12) = 6x2;
Papsb6. x=3vax=4vx=T-V37vx=T7+V3T.
5) (x2-5x+1)-(x2—4)=—-4(x—1)2.
Pap Sé.x:()Vx:4Vx:%(1—\/1_3)Vx:%(1+\/ﬁ).

Huwéng dan. Pat u=x-1.

-
Phuong trinh dang

ax4+bx3+cx2+bx+a:0, (a #0)

4 3 2 € d)?
ax*+bx°+cx“+dx+e=0, a,b#0, —:(g) .
a
\_ J

Bai tap 1.5. ? Giai cac phuong trinh sau:
1) 6x*—35x% +62x2-35x+6=0;
L % 1 1
Papso. x=-vx==-vx=2vx=3.
3 2
2) 6x*—25x% + 1242 +25x+6 =0;
~ A 1 1
Papso.x=—-vx=—=-vx=2vx=3.
2 3
3) x*+x2-10x2+x+1=0;
. s 1 1
Dapso.x:—2—\/§Vx:\/§—ZVx:§(3—\/5)Vx:§(3+\/5).
4) x*—6x3+6x%+6x+1=0;
Papsb. x=1-vV2vx=1+vV2vx=2-V5vx=2+V5.
5) 2x* —x3 —14x2 +x+2=0;
) 1 1
DépSG.x:—l—\/§Vx:\/§—1Vx:1(5—\/41)szZ(5+\/41).
6) 16x* —48x3 +24x2 +12x +1=0.
1 1 1 1
Dapso.x—5(1—\/5)Vx—5(1+\/§)wc—§(2—\/5)v:c—5(2+\/5).

2Tran Van Toan



1.1. Mot sé phuong trinh quy vé phuong trinh bdc hai 5

7) 2x*+9x% —x2-18x+8=0.

8) 2x*—7x%—34x%2+21x+18 =0.

9) x*—3x%-8x2+12x+16=0.
10) x*+3x3—8x2—-12x+16=0.
11) x*—12x3 +47x2 - 72x + 36 = 0.
12) x*—6x3—7x2+36x+36=0.
13) x*—4x® —17x%2+24x+ 36 = 0.
14) x*+2x3-23x2+12x+36 = 0.
15) x*—2x3-23x2-12x+36=0.
16) x*+4x3—17x%2-24x+36=0.
17) x*+6x3—7x2-36x+36=0.
18) x*+12x3 +47x%+72x+36=0.
19) x*—9x3 —2x2+72x+64 = 0.
20) x*—5x%—30x2+40x+64 = 0.
21) x*+3x%—38x2+24x+64=0.
22) x*—3x3-38x2-24x+64=0.
23) x*+5x%—30x%2—40x+64 =0.
24) x*+9x% —2x2-T72x+64=0.
25) x*+15x% +70x2 + 120x + 64 = 0.
26) x*—8x%—18x2+72x+81=0.
27) x*+8x%—-18x2-72x+81=0.
28) x*—12x3 + 7x2 + 120x + 100 = 0.
29) x*—6x%—47x%+60x+100=0.
30) x*+4x3—57x%+40x+100=0.

31) x*—4x®—57x2-40x+100=0.

L% 1
bap so. (x:—4vx=—2vx:§Vx=1).

Pap sb. (x:—SVx:—%Vx:IVx:6).
Pap s6. (x=-2vx=-1vx=2vx=4).
Pap sb. (x=—-4vx=-2vx=1vx=2).

Pap s6. (x=1vx=2vx=3vx=6).
Pap s6. (x=-2vx=-1vx=3Vvx=6).
Pap s6. (x=-3vx=-1vx=2Vx=6).
Pap s6. (x=-6vax=—-1vx=2vx=3).
Pap sb. (x=-3vx=-2vx=1vx=6).
Pap s6. (x=-6vx=—-2vx=1vx=3).

Pap s6. (x=-6vx=-3vx=1vx=2).

Pap s6. (x=-6vx=-3va=-2vx=-1).

Pap s6. (x=-2vx=-1vx=4vx=8).
Dap 6. (x=-4vx=-1vx=2vx=8).
Pap s6. (x=-8vx=-1vx=2vx=4).
Pap s6. (x=-4vx=-2vx=1vx=8).
Pap s6. (x=-8vx=-2vx=1vx=4).

Pap sb. (x=-8vx=—-4vx=1vx=2).

Pap s6. (x=-8vx=—-4vx=-2vx=-1).

Pap s6. (x=-3vax=-1vx=3vx=9).
Pap s6. (x=-9vx=-3vx=1vx=3).
Pap s6. (x=-2vx=-1vx=5vx=10).
Pap s6. (x=-5vx=-1vx=2Vvx=10).
Pap s6. (x=-10va=-1vx=2vx=5).

Pap s6. (x=-5vx=—-2vx=1vx=10).



6 Chi. dé 1. Phuong trinh quy vé bic hai

32) x*+6x3 —47x% - 60x+100 = 0. Pap sb. (x=-10vx=-2vx=1vx=5).
33) x*+18x3 +97x2 +180x + 100 = 0. Pap sb. (x=-10vx=-5vx=—-2vx=—1).
34) x*—5x3—20x2 +60x + 144 = 0. Pap sb. (x=-3vx=-2vx=4Vvx=6).
35) x*—3x3 —28x2 +36x+144=0. Pap sb. (x=-4vx=-2vx=3Vvx=6).
36) x*+x°—32x2+12x + 144 = 0. Pap sb. (x=-6vx=-2vx=3vx=4).
37) x*—x%-32x2—12x + 144 =0. Pap s6. (x=—-4vx=-3vx=2Vvx=6).
38) x*+3x3—28x2—36x+144=0. Pap s6. (x=-6vx=-3vx=2vx=4).
39) x*+5x3 —20x? —60x + 144 = 0. Pap s6. (x=-6vx=—-4vx=2vx=3).
40) x*+15x3 +80x2 + 180x + 144 = 0. Pap sb. (x=-6vx=-4vx=-3vx=-2).
41) x*—15x3 +20x% + 180x + 144 = 0. Pap sb. (x=-2vx=-1vx=6Vvx=12).
42) x* —7x3 —68x? +84x+144=0. Pap sb. (x=-6vx=—-1vx=2vx=12).
43) x*+5x3 —80x? +60x + 144 = 0. Pap s6. (x=-12vx=-1vx=2Vvx =6).
44) x* —5x3 —80x? —60x + 144 = 0. Pap sb. (x=-6vx=-2vx=1vx=12).
45) x*+7x3 —68x? —84x+144=0. Pap s6. (x=-12vx=-2vx=1vx =6).
46) x*+21x3 +128x2 +252x + 144 = 0. Pap s6. (x=-12vx=-6vx=-2vx=-1).
47) x*—12x3 —13x% + 144x + 144 = 0. Pap s6. (x=-3vx=—-1vx=4vx=12).
48) x*—10x3 —35x% +120x + 144 = 0. Pap sb6. (x=-4vx=-1vx=3vx=12).
49) x*+6x3-67x2+72x+ 144 =0. Pap sb. (x=-12vx=—-1vx=3vx=4).
50) x*—6x3 —67x%—T72x+144=0. Pap sb6. (x=-4vx=-3vx=1vx=12).
51) x*+20x3 + 115x2 + 240x + 144 = 0. Pap sb. (x=-12vx=—-4vx=-3vx=-1).
52) x*—18x3 +37x2 +252x + 196 = 0. Pap sb6. (x=-2vx=-1vx=Tvx=14).
53) x*—8x3-93x2 +112x + 196 = 0. Pap sb. (x=-Tvax=—-1vx=2vx=14).
54) x*—16x3 — 2x2 +240x + 225 = 0. Pap s6. (x=-3vx=-1vx=5vx=15).
55) x*—12x3 — 58x2 + 180x + 225 = 0. Pap sb. (x=-5vx=-1vx=3vx=15).

56) x*+8x3 —98x2 +120x + 225 = 0. Pap sb. (x=-15vx=—-1vx=3vx=5).



1.1. Mot sé phuong trinh quy vé phuong trinh bdc hai

57) x*—6x3 —32x2 +96x + 256 = 0.
58) x*+6x3 —32x2 —96x + 256 = 0.
59) x*—21x°% +58x2 + 336x + 256 = 0.
60) x*—15x3 —32x2 + 240x + 256 = 0.
61) x*—10x3—15x2 +180x + 324 =0.
62) x*—4x3—57x%2+72x+324=0.
63) x*+2x%—63x2+36x+324=0.
64) x*—2x3—-63x2—-36x+324=0.
65) x*+4x3—57x2—T72x+324=0.
66) x*+20x3 +135x2 +360x +324 = 0.
67) x*—24x3 +83x2+432x+324=0.
68) x*—20x3 + 15x2 + 360x + 324 = 0.
69) x*—14x3 —87x2%+252x + 324 =0.
70) x*—9x3 — 32x2 + 180x + 400 = 0.
71) x*—Tx3 — 48x2 + 140x + 400 = 0.
72) x*+3x3 — 68x2 + 60x +400 = 0.
73) x*—3x3 —68x2—60x +400 = 0.
74) x*+21x°% + 148x2 + 420x + 400 = 0.
75) x*—27x% + 112x2 + 540x + 400 = 0.
76) x*—20x% —21x2 +400x +400 = 0.
77) x*—18x% —59x2 + 360x + 400 = 0.
78) x*—24x% +38x2 +504x + 441 = 0.
79) x*—30x° + 145x2 + 660x + 484 = 0.
80) x*—15x3 +2x2 +360x +576 = 0.

81) x*—5x%—98x2 +120x+576 = 0.

Pap sb. (x=-4vx=-2vx=4vx=8).
Pap sb. (x=-8vx=—-4vx=2vx=4).
Pap s6. (x=-2vx=-1vx=8vx=16).
Pap sb. (x=—-4vx=-1vx=4Vvx=16).
Pap sb. (x=-3vx=-2vx=6vx=9).
Pap s6. (x=-6vx=—-2vx=3vx=9).
Pap s6. (x=-9vax=-2vx=3vx=6).
Pap s6. (x=-6vx=-3vx=2vx=9).
Pap sb. (x=-9vx=-3vx=2Vx=6).
Pap sb. (x=-9vx=-6vx=-3vx=-2).
Pap sb. (x=-2vx=-1vx=9vx=18).
Pap s6. (x=-3vx=-1vx=6Vvx=18).
Pap s6. (x=-6vx=-1vx=3vx=18).
Pap sb. (x=—-4vx=-2vx=5Vvx=10).
bap $6. (x=-Hvx=-2vx=4vx=10).
Pap s6. (x=-10va=-2vx=4Vvx=5).

(x=-bvx=—4vx=2vx=10).

On

bap s
Pap sb6. (x=-10va=-5vx=—-4vx=-2).
Pap s6. (x=-2vax=-1vx=10Vx=20).
Pap s6. (x=-4vx=-1vx=5vx=20).
Pap s6. (x=-5vx=—-1vx=4vzx=20).
Pap sb6. (x=-3vx=-1vx=T7Tvx=21).
Pap s6. (x=-2va=-1vx=11vax=22).
Pap s6. (x=-3vx=—-2vx=8vx=12).

Pap s6. (x=-8vx=—-2vx=3vx=12).



8 Chi. dé 1. Phuong trinh quy vé bic hai

82) x*—12x3 — 28x2 +288x + 576 = 0. Pap sb. (x=-4vx=-2vx=6Vvx=12).
83) x*—8x3-68x2+192x+576=0. Pap sb. (x=-6vx=-2vx=4vx=12).
84) x*+4x3 - 92x2 +96x + 576 = 0. Pap sb. (x=-12vx=-2vx=4Vx=6).
85) x*—4x% —92x% —96x +576 = 0. Pap sb. (x=-6vx=—-4vx=2Vvx=12).
86) x*—7x3—38x%+168x+576=0. Pap sb. (x=-4vx=-3vx=6Vx=8).
87) x*-3x3-58x2+72x+576=0. Pap s6. (x=-6vx=-3vx=4vx=8).
88) x*+x% - 62x2+24x+576=0. Pap s6. (x=-8vx=-3vx=4Vvx=6).
89) x*—x® - 6242 —24x+576 = 0. DPap s6. (x=-6vx=—-4vx=3vx=8).
90) x*+3x3 —58x2 —72x+576 =0. Pap sb. (x=-8vx=-4vx=3Vvx=6).
91) x*—28x3 +67x2+672x+576=0. Pap sb. (x=-3vx=-1vx=8vx=24).
92) x*—25x3 — 2x% +600x + 576 = 0. Pap sb. (x=—-4vx=—-1vx=6Vx=24).
93) x*—21x3 —94x2 +504x + 576 = 0. Pap sb. (x=-6vx=—-1vx=4vx=24).
94) x*—24x3 —50x2 + 600x + 625 = 0. Pap s6. (x=-5vx=-1vx=5Vvx=25).
95) x*—32x3 +102x2 + 864x + 729 = 0. Pap s6. (x=-3vx=—-1vx=9vx=27).
96) x* - 15x3 —20x2 +420x + 784 = 0. Dap s6. (x=—-4vx=-2vx=Tvx=14).
97) x*—9x3 —92x% + 252x + 784 = 0. Pap s6. (x=-Tvx=-2vx=4vx=14).
98) x*—30x3 +25x2 + 840x + 784 = 0. Pap sb. (x=—-4vx=—-1vx=7Vvx=28).
99) x*—20x3 +31x% +600x + 900 = 0. Pap sb. (x=-3vx=-2vx=10vx=15).
100) x* —14x% — 47x2 + 420x + 900 = 0. Pap sb. (x=-5vx=-2vx=6Vvx=15).
101) x*—12x% — 73x2 + 360x + 900 = 0. Pap sb. (x=-6vx=-2vx=5Vvx=15).
102) x* —8x3 —53x2 + 240x + 900 = 0. Pap sb. (x=-5vx=-3vx=6Vvx=10).
103) x*—6x3 —67x2 + 180x + 900 = 0. Pap sb. (x=-6vx=-3vx=5Vvx=10).
104) x*+2x% —83x2 +60x +900 = 0. Pap sb. (x=-10vx=-3vx=5Vvx=6).
105) x* —2x% —83x2 —60x +900 = 0. Pap sb. (x=-6vx=-5vx=3vx=10).

106) x* —30x% —31x2 +900x + 900 = 0. Pap sb. (x=-5vx=—-1vx=6Vx=230).



1.1. Mot sé phuong trinh quy vé phuong trinh bdc hai 9

107) x*—28x3 — 89x2 + 840x + 900 = 0.

Pap s6. (x=-6vx=-1vx=5vx=30).

Bai tap 1.6. 2 Giai cac phuong trinh sau:

x*+100 29
1) —— ==,
x(x2-10) 3
0 x*+100 89
) x(x2—10)_E'
3) x*+81 17
x(x2—9)_ 2
4481 41
4) i:_,
x(x2-9) 4
5) x*+81 97
x(x2—9)_10'
44164
6) %:10.
x(x2—8)
4164 65
7y 210t D
x(x2-8) 7
8) x*+49 65
x(x2—7)_ 3
9) x*+49 65
x(x2—7)_ 6’
4
10) ﬂ:lg
x(x2-6)
x*+36 37
11) —— ==,
x(x2—6) 5
x*+36 73
12) —— = —,
x(x2-6) 10
x*+25 13
13) —— =—",
) x(x2—5) 2
xt+25 41
14) ——5—=—.
x(x —5) 2
44925 53
15) X Hes 99
x(x2-5) 6

£ 1 1
Dap sb. (x:—ZVx:5Vx:5(10—\/190)Vx:g(\/190+10) .
A 5 1 1
DPap so. (x:—§Vx:4Vx:5(20—7\/10)Vx:§(7\/10+20) .

& 3
Pap so. (x:—§Vx:6Vx:2—\/13Vx:\/13+2 .

p 1
Dap so. (xz—le:9Vx:§(9—3\/ﬁ)Vx: (3v73+9)].

|

(18—3\/ﬁ)Vx:%(3\/ﬁ+18) :

. 9 1
Pap so. |[x=-2vx==-vx=—
ap so (x vasgvasg

Dap sb. (x=-2vx=4vx=4-2V6vx=2V6+4).

£ 1 1
Dép s6. (xz—le:SVx:5(8—2\/_114)Vx:5(2\/_114+8) .
LA 7 1 1
Dap sb. (x:—§Vx:3Vx:5(21—\/469)Vx:5(\/469+21) .
LA 7 1 1
Pap so. (xz—2sz§Vx:5(14—\/259)Vx:5(\/259+14) .

DPéap s6. (x=-2vx=3vx=6-V42vx=142+86).

Daép sb. (x:—1Vx:6Vx:%(6—\/186)Vx:%(\/186+6) :
. 3 1 1

Dép so. (x:—§Vx:4Vx=5(12—7\/5)Vx:5(7\/€+12) :
P 1 1

Dap so. (xz—le:5Vx:1(5—\/105)Vx:Z(\/105+5) :

< 5
Pap so. (x:—ZVx:EVx:m— 105vx=v105+10|.

(15-v/305) va =~ (V305 + 15)|.

NI
=

% 5
bap so. (x:—§Vx:3Vx:

3Tran Vin Toan
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16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

xt+vl16 17
x(x2-4) 3°
xt+16 41
x(x2-4) 6
x*+16 97
x(x2-4) 15
x*+9 _5
x(x2-3)
x*+9 25
x(x2—3)_ 2
x*+4 _5
x(x2-2)
x'+4 65
x(x2-2) 147
x*+4 85
x(x2-2) 21
4117
x(x2-1) 6
41 4
x(x2-1) 12
xt+1 _1
x(x2+1)_ '
A+l 17
x(x2+1) 10°
xt+1 _ﬂ
x(x2+1) 15
xt+4 5
x(x2+2) 3
x*+4 65
x(x2+2) 18
x*+4 85
x(x2+2) 33

x*+9 5

x (%2 +3) T 9

. 1 1

Pap so. (xz—le:4Vx:§(4—2\/ﬁ)Vx:5(2\/ﬁ+4) :
& 2 1 1

Dap so. (x:—gvac:GVx:1(3—\/ﬁ)vac:1(\/ﬁ+3) :

(A 4 1 1

Dép so. (x:—§Vx:3Vx:5(12—2\/ﬁ)Vx:5(2\/ﬁ+12) :
(A 1 1

Pap so. (xz—le:3Vx:§(3—\/ﬁ)Vx:5(\/ﬁ+3) :

Dap sb. (x:—ng:ZVx:6—\/@Vx:\/@+6 )

Dap sb. (x=-1vx=2vx=2-v6vx=v6+2).

. 1 1 1
Pap so. (x:—EVx:LLVx:5(4—\/114)Vx:§(\/114+4) :
(% 2 1 1
Pap so. (x:—§Vx:3Vx:5(6—\/134)Vx:§(\/134+6) :
% 1 1 1
Dap so. (x:—§Vx:2Vx:5(2—\/13)Vx:§(\/13+2) :
% 1 1 1
bap so. (x:—§Vx:3Vx:5(3—\/73)Vx:§(\/73+3) .

Pap sb. (x=1vx=3).



1.1. Mot sé phuong trinh quy vé phuong trinh bdc hai

11

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

x*+9 25
x(x2+3) 14
xt+16

x(x2+4)

x*+16 17
x(x2+4) 5°
x*+16 82
x(x2+4) 15
x*+16 97
x(x2+4) 39
x*+25 13
x(x2+5)_ 3
25 41
x(x2+5) 18
x*+25 53
x(x2+5) 21
x*+36 13
x(x2+6) 5°
x*+36 37
x(x2+6) T°
x*+36 73
x(x2+6) 22
x*+49 25
x(x2+7) 4°
x*+49 65
x(x2+7) 22
x*+49 65
x(x2+7) 24
xt+64 10
x(x2+8) 3°
x*+64 65
x(x2+8) 9°
x*+64 65

x (%2 +8) 9

.z 3
Dapso.(x:§Vx:2).
Pap sb. x = 2.
Pap s6. (x=1vx=4).
.z 2
Dapso.(x:§Vx:6).
oz 4
Dapso.(x:§Vx:3).
Pap sb. (x=1vx=5).
.z 5
Dapso.(x:Zszé).
.z 5
Dapso.(x:§Vx:3).
Pap s6. (x=2vx=3).
Pap s6. (x=1vx=86).
oz 3
Dapso.(x:§Vx:4).
Pap sb. (x=1vx="7).
Lz 7
Dapso.(x:Zszé).
.z 7
Dapso.(x:§Vx:3).
Pap sb. (x=2vx=4).
Pap s6. (x=1vx=8).

Pap sb. (x=1vx=28).
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4481
x(x2+9)
4481 41
51) S 81 _ 4l
x(x2+9) 5
4481 1
5g) £ 81 _5L
x(x2+9) 10
x*+81 97
53) —— —— = —.
x(x2+9) 26
4
5y +100 :g
x(x2+10) 7
4
1
55) 100 _ 89

x(x2 + 10) %

Bai tap 1.7. 4 Giai cac phuong trinh sau:

11x+6
1) xt= .
) &= e 1
61x+21
9) xt= XA
) X = o vel
2052 + 52
3) xt = 20X TOS
) X = v 905
11x-6
4) xt= .
) X = T
61x—-21
5) xt= 222
) X = o6l
6) i o 205%-52
X =-—————.
52x — 205

Bai tap 1.8. 5 Giai cac phuong trinh sau:

1) 3 14x% +13x +2
X =———"—/.
2x2+13x+14

9) x3 17x2 + 15x + 2
X =—9—=-
2x2 +15x +17

Lz 1
Pap so. x:—2Vx:—§Vx:1Vx:

4Tran Vin Toan
5Tran Vin Toan

Pap sb. x = 3.
Pap s6. (x=1vx=09).

£ 3
Pap so. (x:§Vx:6).
Pap sb. (x=2vx=5).
A 5
bap so. (x:§Vx:4).

Z
A

. 1
Pap so. (x:—2Vx:—§Vx=1 .

Lz 1

Pap so. (x —3Vx:—§vx=1 .
L% 1

Pap so. (x:—4Vx:—ZVx:1 .

. 1
Dap so. xz—le:EVxZZ .

p 1
Dap so. xz—le:§Vx:3 .

2 A 1
Dap so. x:—IVx:ZVx:4 .

DNO| =

(—@—5)Vx=%(\/ﬁ—5)).

.z 1
Dap sb. (x:—ZVx:—EVx:1Vx:—2\/§—3vac:2\/§—3).
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3) 3 20x% + 17x +2
X =——————.
2x2 + 17x + 20
s 1 1 1
Déps().(x:—2Vx:—§Vx:1Vx:5(—3\/5—7)Vx:§(3\/5—7)).

) 2 23x% +19x +2
X°=—F—————.
2x2 +19x + 23

< 1
Pap so. (x:—2Vx:—§Vx:1Vx:—\/15—4Vx:\/15—4).

5 25x%+24x+4

5) x°= ————.
4x2 + 24x +25
% 1 1 1
Dap so. (x:—2Vx:—§Vx:1Vx:Z(—\/65—9)Vx21(\/65—9)).
6) 2 2622 + 21x +2
= .
2x2 +21x + 26
Lz 1 1 1
bap so. x:—2Vx:—§Vx:1Vx:5(—\/77—9)Vx:§(\/77—9) .
7 3 29x? +23x + 2
=
2x2 +23x + 29

Lz 1
Dap so. (x:—ZVx:—§Vx:1Vx:—2\/§—5Vx:2\/é—5).

Bai tap 1.9. ° Giai cac phuong trinh sau:

23x2-16x+3

1) gt 22X TOOXTO
) ¥ =37 T6x+23

Lz 1
bap so. xz—le:EVx:IVx:S).

4 33x%-19x+3

2) xt="2 70
) ¥ = 3 Tox+33
X 1 1 1

Pap so. xz—le:§Vx:1Vx:3Vx:5(3—\/5)Vx:§(\/5+3)).
3) 1t 36x% —29x +6
 6x2-29x+36"

. 1

Pap so. xz—le:§Vx:1Vx:3).
) 2t 43x% - 22x+3
X =——7—"——.
3x2 — 22x +43

p 1
Dap so. x:—lvxz§Vx=1Vx:3Vx:2—\/§Vx:\/§+2).

6Tran Vin Toan
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5) 1 49x% —42x +9
X =——=.
9x2 —42x +49

L% 1
bap so. x:—1Vx:§Vx:1Vx:3 .

Bai tap 1.10. 7 Giai cac phuong trinh sau:

20x3 +x2+x+2

1) 22 = :
) x 2x3 +x2 + x + 20
p 1
Dépsﬁ.(x:5Vx=1Vx:2Vx:—\/§—2Vx:\/§—2).
9) 22 21x3 + 222 +x + 2
x° = .
2x3 + x2 + 2x + 21
£ 1
Dépsﬁ.(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
3) 2 2243 +3x2 +x +2
x® = .
2x3 +x2 + 3x +22
p 1
Dépsf).(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
4) 12 23x3 +4x? +x+2
x° = .
2x3 +x2 + 4x +23
£ 1
Dépsf).(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
5) 22 2453 +5x% +x +2
x® = .
2x3 +x2 + 5x +24
.z 1
Dapso.(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
6) x2 25x3 +6x% +x+2
x° = .
2x3 + x2 + 6x + 25
p 1
Dépsﬁ.(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
7) 22 2603 +Tx? +x+2
x® = .
2x3 +x2 + Tx +26
£ 1
Dépsﬁ.(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
8) 22 27x3 +x%2 +3x+ 2
x° = .
2x3 +3x2 +x +27
.z 1 1 1
Pap so. xZ§Vx=1vx:2vx=5(—\/21—5)Vx:§(\/21—5) :

"Tran Vin Toan
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9 27x% +8x2 +x + 2

9) x2= .
) X T et 2T

£ 1
Dbap so. (x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).

28x3 + 2x2 + 3x + 2

10) «% = .
) X B roxt28
p 1 1 1
Déps().(x:EVx:IVx:ZVx:5(—\/21—5)Vx:§(\/21—5)).
11) 2 28x3 +9x? +x +2
x® = .
2x3 +x2 +9x + 28
£ 1
Dépsﬁ.(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
12) +2 2953 + 822 + 3x + 2
x® = .
2x3 +3x2 + 3x + 29
< 1 1 1
Dépsf).(x:§Vx:1Vx:2Vx:5(—\/21—5)Vx:§(\/21—5)).
13) 22 29x3 + 1022 + x + 2
x® = .
2x3 +x2 +10x + 29
& 1
Dapso.(x:EVx:1Vx:2Vx:—\/§—2Vx:\/§—2).
14) 22 30x3 + 4x? + 3x + 2
x® = .
2x3 + 3x2 + 4x + 30
. 1 1 1
Dépsﬁ.(x:5Vx=1Vx:2Vx:5(—\/21—5)Vx:§(\/21—5)).
15) +2 30x3 + 11x% +x + 2
x® = .
2x3 +x2+11x + 30
£ 1
Dépsﬁ.(x:§Vx:1Vx:2Vx:—\/§—2Vx:\/§—2).
4 )

Phuong trinh déng cAp bac hai theo f(x) va g(x) dang
A [fP+B-f(x)-gx)+C-[gx)]>=0, A-B-C#0.
e Néu g(x) =0, tit phuong trinh da cho ta phai ¢6 f(x) = 0.
e Néu g(x) #0, chia hai vé phuong trinh cho [g(x)]2, ta dudc

2
+B-@+C:O.
g(x)

f@)
g(x)

roi dat ¢ = @
g(x)

* Ciing c6 thé xem phuong trinh da cho 14 phuong trinh bac hai theo f(x) hodc g(x).
. J
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Bai tap 1.11. Giai cac phuong trinh sau:
1) (a2 +4x+18) + 12x- (x2 + 4x + 18) + 3522 = 0;
Pap s6. x=-9vx=—-6vx=-3vx=-2.
2) (x%+6x—12)% — Tx - (x? +6x — 12) + 10x2 = 0;
Pap s6. x=-6vx=—-4vx=2vx=3.
3) (x2+6x—12)% - 9x - (x? + 6x — 12) + 14x2 = 0;
Pap s6. x=-6vx=—-3vx=2vx=4.
4) (x®+10x—12)%2 —5x- (2% + 10x — 12) — 622 = 0;

Pap s6. x=-12vx=—-6vx=1vx=2.

x+3 x2+4x+3 ’

_9)\2 2 2 2_4
5) S(x 2) ‘4 x+ ) N ( X
x+1

Pap s6. x:—%szlvx:%(—7—\/ﬁ)Vx:%(\/ﬁ—ﬂ.

x—2)\2 _(x+2)? x%—4 ) 2

6) 20 -5 +48 =0; Dap sb. 3;—}.

) (x+1) (x—l) (x2—1 P { 3
) 1

7) 2x? +x+1)% = T(x —1)? = 13(x% - 1); Dap so. {—1;—5;2;4}.

8) 2(x2 +6x+1)% +5(x% +6x+ 1)(x% + 1) +2(x% + 1)2 = 0;
Pap sb. {-1;,-2+V3}.

9) (x2+4x +8)% + 3x3 + 14x2 + 24x = 0; Pap sb. {—4;-2};

Huwéng dan. (x? + 4x +8)% + 3x(x2 + 4x + 8) + 22 = 0.

) 8
10) 6x2+7x-vV1+x=24-(1+x). Dap so. {3;—5}.

Bai tap 1.12. Giai cac phuong trinh sau:

1 1 9 P
1 + = : Dap so. {1}.
) F onr2  E ori3 207 _2xid) p s0. {1}
1 2 6 .
2 + = ; Pap so. {1;2}.
)x2—3x+3 x2-3x+4 x2-3x+5 p (12}
3 2 5
3 + =—=;
) x2+2x—-8 x2+2x-3 6
Papsb. x=-1vae=-1-vV7va=vT-1.
2 3 1
4) -,

x+Dx+2) x-1(x+4) 3
Pap sb6. x=-5vx=2.
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-
Phuong trinh dang

Ax Bx

& =C,v6i ABC #0, ac#0.
ax?2+bix+c ax?2+bax+c

Viét phuong trinh da cho tuong duong véi
A B
+ =C

c c
ax+bi+— ax+bg+—
X X

roi dat ¢ = ax + sy
x
Chu y. Cung c6 thé dit t = ax? + c. Pua phuong trinh da cho vé phuong trinh bac hai

theo 4n ¢, tham sb x.

\_ J
Bai tap 1.138. 8 Giai cac phuong trinh sau:
2x 13x p 3
1 + =6. Pap so. x=-vx=2.
) 5 5x+3  Pextd P SO x= vy
4 5 10 P
2 i - ad =—; Pap s0. x=-6vx=—-.
x2+2x+3 x2+4x+3 9 2
4x 3x . (17
3 + =1; Pap s0. {=;=¢.
) 4x2 - 8x+7 4x2-10x+7 P {2 2}
2 3 10 4 7
4) Y - 2 Pap sb. x= ~vx=2.
4x2 - 8x+7 4x2-10x+7 7 8
( . )
Phuong trinh dang
ax2+b1x+c_ax2+b3x+c:A, A0
ax?+box+c ax?+bsx+c
hay
24b1x+ A
ax 1x+c A0,
ax?2+box+c ax?+bsx+c
e Kiém tra x =0 c6 la nghiém ctia phuong trinh hay khéng?
e Chia ca t& vA mAu mdi s6 hang & vé trai ctia phuong trinh cho x, rdi dit ¢ = ax+ 2.
X
Chu y. Ciing c6 thé dat ¢ = ax? + ¢. Pua phuong trinh da cho vé phuong trinh bac hai
theo 4n ¢, tham s6 x.
\_ J
Bai tap 1.14. Giai cac phuong trinh sau:
2+2x+3 x%+5x+3 3 ) 3
1) ad ad ad e 2. Déps@.x:—5Vx:—g.

+ —
x24+4x+3 x2+46x+3 4

8Tran Vin Toan
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x?-13x+15 x*-15x+15 7

2) + =—;
x2-14x+15 x2-12x+15 4
Papsb. x=1vx=15vx=9—-166Vvx=9+66.
3) x?-13x+15 x*-15x+15 5
x2-14x+15 x2-12x+15 4’
) 1 1
Dap s6.leVx:15Vx:5(33—\/714)Vx:g(33+\/714).
2_10x+15 -6 )
4) ad ad = ad ; bap s6. x=3vx=5.
x2-6x+15 x2-2x+15
2
—2x+15 3 o
5) x2 ad = ad . bap s0. x=3vx=5.
x2-4x+15 x2-6x+15
e — N
Phuong trinh c¢6 dang
al(bx2 +c1x +d)? +0L2(bx2 +cox + d)? = ex?.
e Kiém tra xem x = 0 c¢6 12 nghiém phuong trinh hay khéng.
e V6i x #0, chia phuong trinh cho x2.
_ y,
Bai tap 1.15. ? Giai cac phuong trinh sau:
.z 5
1) (3x2+6x+5)"+2(3x%+8x+5)" = 4x2. Pap sb. (x=—Zva=-1].
Lz 5
2) (3x%+T7x+5)" +2(3x2 +8x+5)” =2, Pap sb. (x=—zva=-1].
. % 5
3) 3(3x%+T7x+5)" +2(3x2 +8x+5)” = 322, Pap sb. |x=—gvx=-1].
.z 5
4) 5(3x2+Tx+5)" +2(3x2 +8x +5)° = 5a. Pap sb. (x=—Zva=-1].
5) (3x2+7x+5)"+2(3x2+9x +5)° = 3a%.
L% 5 1 1
bap so. (x:—§Vx:—1Vx:5(—\/34—13)Vx:§(\/34-13)).
6) (3x%+8x+5)"+2(3x2 +9x+5)” =222,
. % 5 1 1
Pap so. (x:—§Vx:—1Vx:5(—\/61—14)Vx:5(\/61—14)).
Lz 5
7) 3(3x%+7x+5)" +2(3x2 + 9x +5)” = 5x2. Pap sb. x:—§Vx:—1).

9Tran Vin Toan
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2:2x

(]

8) 3(3x%+8x+5)"+2(3x2+9x+5

2:2x

[\

)
. 5 1 1
Pap so. (x:_§ Vx:—1Vx=E(—\/109—22)Vx:E(\/109—22)).
)

9) 5(3x2+8x+5)° +2(3x2+9x +5

£ 5 1 1
Dap so. x=-3 Vx:—1Vx:i(—\/165—30)Vx:ﬁ(\/165—30)).

2

[\

10) 7(3x2 +8x+5)° +2(3x2 +9x +5)° = 2%,

W] Ot

) 1 1
Pap sb. (x: g Vr=-1vr= o (-V229-38) v = E(\/229—38)).

11) 9(32%+8x+5)" +2(3x2 + 9x +5)” = 222,

< 5 1 1
Dap sb. (x:——Vx:—IVx: — (~V301-46) vx = —(\/301—46)).
3 33 33
12) 10 (3x2+8x+5)" +2(3x2 + 9x +5)” = 342,
P 3 10 5
Pap so. x:—ZVx:——Vx:——Vx:——).
2 9 6
Bai tap 1.16. '° Giai cac phuong trinh sau:
2 .
1) x2+(il) =8; Dap s6. {2;-1+v3;-1-V3}.
x_
Huwéng dgn. Phuong trinh da cho tuong duong véi
2
x%+2x ad +( ad ) —2x ad =8.
x—1 \x-1 x—1
x \2 x2 x? |2 x?
olvr—] -2-—=8e(—) -2-—=s.
x—1 x—1 x—1 x—1
4x2 )
2) ﬁ+x2:5. Dé.p S0.x=—-1vx=2.
2
x 9 O o1 B
3) m'i‘x —Z. Dapso.x——§Vx—1.
x? .
4) —— +x%= Daps6. x=-2vx=1-v3vx=v3+1.
(x+1)2
36x% s
—— +x°=13. Pap s6. x=-2vax=3.
@62 " P 50. % v
9y 13 ) 3
6) L+3c2:—. Papso. x=-1vx=-.
(x +3)2 4 2
4 , 13 L% 2
7) m+x :?. Dapso.x:—gvle.

10Tran Van Toan
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8) m+x2:20. Dép sé.x:—2Vx:4.
36x> , 25 L% 3
9) —(x+6)2+x = bap so.x:—EVx:Z.
1622, 2 .2 4
10) (x+4)2+x =3 bap So.x:—1Vx:§.
9x2 25 ) 3
11) Y =2 Papso. x=—-vax=1.
(x +3)2 16 4
4x2 2 ~ A
12) +x2 =32 Dap s6. x=-4vx=2-2V3vx=2V3+2.
(x+2)2
13) LI 40 Dép sb 2Vx="6
_ X< = . XX = X = 0.
x+3)7 P
x? , 40 Déo s 2
14) (x+1)2+x =3 ap so.x:—EVx:Z.
10042 41 ) 5
15) ——— +x2="—". Pap so. x=-2vx=—.
5) (x+10)2+x 1 ap so. x VX 2
25x2 41 ) 5
16) 2% L x2- Papsb. x=-1vx=".
(x +5)2 16 4
162 41 ) 4
1 ?=oF Pap sb. x=—=vx=1.
7) (x+4)2+x 95 ap so0. x 5Vx
18) s +x2=45 Dap sb x:—6Vx:—3Vx:l(5—\/65)Vx:1(\/65+5)
(x+2)2 ) ' 2 2 '
19) 36:° 2 45 Dép sb 3vx=6
X~ =4o. LX=— x =0.
x+6) P
2
X 9 45 s K 1 1
20) (x+1)2 X —Z. Dapso.x——3Vx——§Vx—1[5—\/65)Vx—z(v65+5).
9x2 45 ) 3
21 2= —, Pap so. [x=—=vax=3]|.
)(x+3)2 , ap so (x 2 X )

Bai tap 1.17. ! Giai cac phuong trinh sau:

5 ) .
1) (xf1)2-+x2:1. Pap so. (x:_1Vx:§)_
.7C2 )
2) —( 1)2+x2:8. bap so. (x:ZVx:_\/g_l\/x:\/g_l).
x_
P ) +at 2 ba Sé( 2v 2)
Yo 0= x=—|.
(x—-1)2 9 p 5

1ITran Vin Toan



1.1. Mot sé phuong trinh quy vé phuong trinh bdc hai 21
x? 45 ) 3 1 1
4 —_— 2:—_ D/ A. = — = = —\|—-— — = — — .
)(x_1)2+x 1 ap s0. x =g Vvx=3Vax 4( V65-5)vx 4(\/65 5))
4x® )
5) ﬁ+x2: Dép SO. (x:—2Vx:1).
x_
6 A 213 Pap sb ( —-1v —2)
=27 x—g. p sO. |x = x—3.
4x2 9 , 2
7) GoaEte =32. Pép s0. (x=4vx=-2V3-2vx=2V3-2).
x_
8 2 L2 45 Dép s6. [x=8va=6vr==(-v65-5) V== (VE5—5)
(x_2)2 X© = . P X = X = x—2 x—2 .
9 , 13 .4 3
9) (x_3)2+x =7 Pap so. (x——QVx—l .
9x? , 25 .4 3
10) (x_3)2+x T Pap so. (x——1Vx—Z
9x2 9 Lz
11) 0 3)2+x = 40. Pap s0. (x=-6vx=2).
x_
9 , 45 .4 3
12) (x—3)2+x =7 Pap so. (x——SVx—g).
9x? 9 Lz
13) g e =172. Pap 0. (x=6vx=-3V3-3vx=3V3-3).
x_
1622 s
14) ( 4)2+x =20. Pap s0. (x=-4vx=2).
x_
1622, 25 . 4 4
15) (x_4)2+x =5 Pap so. x——§Vx—1 .
1642 41 ) 4
16) Y 2= Pap so. [x=-1vx=—|.
(x—4)2 25 5
16x2  , 52 . s 4
17) (x_4)2+x =5 Pap so. |« —2Vx—§ .
252 41 ) 5
18) Y 2= Pap so. [x=—-vx=1
(x—5)2 16 4
25x>  , 61 A
19) (x_5)2+x =35 Pap so. [x=-1vx==
36x2 s
20) ( 6)2+x =13 Pap s0. (x=-3vx=2).
x_
36x2 s
21) +x“ =45. Pap s0. (x=-6vx=3).
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g quy

22) 36+ +x2 61 Pap sb va=1
— TX = —. L XE—=VX = .
(x—6)2 25 P 5
36x> , 85 oz 6

23) m‘FﬂC :E. Dap SO. x:—1Vx=§ .
49x* )

24) 9 +x2:§. Pap so. x:—szzl .
(x—7)2 36 6
64> )

925) u_gﬂ+x2:80 Dap s6. (x= —8vx=4).

4x” 1 )

96) o4 2100 Pap sb. [x=—Svx=2|.
(x—8)2 9 3
1002 41 — 5

27) m'Fx :Z. Dap SO. x:—§V1X322 .
100x2 61 ) 5

28) Y 2= Dép s6. (x=-2vx=z].

@-102" " T 9"
Bai tap 1.18. Giai cac phuong trinh sau:

(®+Dx 10
(x2-x+12 9’

. (1
Pap so. < —;2¢.
ap so {2, }

Huwéng dan. Chia ca t& va mAiu vé trai ciia phuong trinh cho x2.

(x-1)72%x 3 2
x2-x+1)2 9’

o2

x+1 x+1

4) x(x+4)+1(1+4
x \x

=10;

5) 343(x%+3)-26(x+3)3 =0;

x+4+x—4_x+8+x—8 8_
x-1 x+1 x-2 x+2 3’
x—1 x—2_x—4 x—5
x+2 x+3 x+5 x+6’

9)

10)

< [1
Pap sb. {5;2;2—\/§;Z+\/§}.
Pap sb. {1;2}.
Dép sb. {1;-3+2V2}.
+ [1
Pap so. {=¢.
ap so {2}

Dap s6. {-2;6;3 + v21}.

-3+Vv5 3+V5
2 2 [

Pap sb. {

2 /5 /5
D, A. :—2 :2 = — J— — —_
ap so. x VX VX 11Vx 11

Pap sb. {—4; -

N[ =
IS
—_—

1
2

=
NE—

Pap s6. {—4;—=
apso{ .
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11 x®+4x+4 22046 x%+x+1 2x+9
x+4 x+2  x+1 x+3’
) ~5+v3 —-5-/3
Pap s6. 1 0; \/_; v3 .
2 2
X2 +2x+2 x2+8x+20 x?+4x+6 xZ+6x+12
12) + = + ;
x+1 x+4 x+2 x+3
£ 5
Pap so0. {—=;0;.
apso{ 5 }
+1 +6 +2 +5 P 7
13) ad + ad -7 + X . Pap s0. x=——.
x2+2x x2+12x+35 x2+4x+3 x2+10x+24 2
1 1 1 1 1 1 1 1 £ 7
14) —+ + + = + + + ; bap sé.{——}.
x x+2 x+5 x+7 x+1 x+3 x+4 x+6 2
1 1 1 1 1
15) — + + + =0.
x x+1 x+2 x+3 x+4
. 1 2 1 2
Dap s0. x=7|-4- 5(15+‘/145) va=g|-4- 5(15“/145) vVx=
1 2 1 2
~ (/= (15-v145) —4|vx==[1/= (156 +V145) - 4|.
2 5 2 5
x+6)(x+4)\> (x-6)(x+9)2 x%+36
16) + =2 ;
x—6/\x—4 x+6)\x-9 x2 - 36

x2+36)_x+6+x—6
x2-36) x—6 x+6

Huéng dan. 2(

Bai tap 1.19. Giai cac phuong trinh sau:
1) (x®+x-2)-(x®+x-3)=12;

2) 2 +x+1)- (2 +x+2)=12;

3) (6x+5)?-(3x+2)-(x+1)=35;

4) (8x+7)2~(4x+3)-(x+1):§;

5) (ac2+x+1)2 =x% (72?2 +x+1);

6) x2-38x+1)-(x2+3x+2)-(x2—9x +20) = —72.

Pap sb. {

0_6(1+\/%).6(1—\/%)}_
b 5 b 5 K

Pap sb. {2;-3}.

Pap sb. {-2;1}.
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Huwéng dan.

(x®+3x+2)-(x% - 9x +20) = (x + D(x + 2)(x — 4)(x — 5)
=[x+ 1)(x—-4)] - [(x+2)(x—5)]
= (22 — 3x — 4)(x% — 3x — 10).

1.2 ‘Phuong trink c6 chita ddu gid tri tuyét doi

Bai tap 1.20. Giai cac phuong trinh sau:

1) |«®+32x+240| = —x — 2. Dép sb. (x=-22vx=-1Tvx=-14vx=-11).
2) |x%+30x+209|=-x-1. Dép sb. (x=-21vx=-16vx=-13Vvx=-10).
3) |x?+26x+153|=1-x. Déap sb. (x=-19vx=-14vx=-11vx=-8).
4) |x%+28x+160|=22—x. Dép s6. (x=-23vx=-14vx=-13Vvx=—6),
5) |x%+24x+128|=2-x. Dép sb. (x=-18vx=-13vx=-10vx=-7).
6) |x*+27x+140|=25—x. Dap s6. (x=-23vx=-15vx=—-11va=-5).
7) |x®+26x+133| =23 —x. Dép sb. (x=-22vx=-13vx=-12vx=-b).
8) |x%+22x+105|=3-x. Dép s6. (x=-17vx=-12vx=-9Vvx = —6).
9) |«?+22x+105| = x + 25. Dép sb. (x=-16vx=-13vx=-10vx=-5).
10) |x? +24x +108| = 24 —x. Dép s6. (x=-21vx=-12vx=-11va=-4).
11) |«?+20x+84| =4 -=x. Dép s6. (x=-16vx=-11vx=-8Vx=-5).
12) |x2 +20x + 84| = x +24. D4p s6. (x=-15vx=-12vx=-9Vvx = —4).
13) |x®+25x+100| = —5x — 4. Dép s6. (x=-26Vvx=-12vx=-8Vi=—4).
14) |«%+22x+85| =25 —x. Dap s6. (x=-20vx=-11vx=-10vx=-3).
15) |x%+18x+65|=5—x. Déap s6. (x=-15vx=-10va=-Tvx = —4).
16) |x?+18x +65| = x +23. Dap 6. (x=-14vx=-11vx=-8vx=-3).
17) |«%+23x+176| =1 - 5x. Déap s6. (x=-25vx=-11va=-Tvx=-3).
18) |x%+16x+48| =6—x. Dép sb. (x=-14vx=-9vx=-6vx=-3).

19) |«% +16x +48| = x +22. Dép s6. (x=-13vx=-10vax=-Tvx=-2).
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20) |x2+21x+54| =6 -5x. Dép s6. (x=-24vx=-10vx=-6Vx=—2).

21) |x%+14x+33|=7-x. Dép s6. (x=-13vx=-8vx=-5va=-2).
22) |« +14x+33| =x+21. Pap sb. (x=-12vx=-9vx=—-6vx=—1).
23) |x2+19x +34|=11-5x. Dép s6. (x=-23vx=-9vx=-5va=-1).
24) |x2 +12x +20| =8 —x. Pap s6. (x=-12vx=—-Tvax=—-4vx=—-1).

Pap sb. (x=-10vx=-Tvx=-4vx=1).

25) |x%+10x+9| =x +19.

26) |x%+6x—17|=11-x. DPap sb. (x=-9va=-4vax=-1vx=2)
27) |x%+6x—7|=x+17. Dap sb. (x=-8va=-5vx=-2vx=3).
28) |« +4x—12|=x+16. Dap sb. (x=-Tva=-4vx=-1vx=4).
29) |x%+2x-15|=13-x. Déap sb. (x=-Tva=-2vx=1vx=4).
30) |x%-16|=14-x. D4p s6. (x=-6vx=-1vx=2Vx=5).
31) |x%-16|=x+14. Dép s6. (x=-5vx=-2vx=1vx=6).
32) |x%-2x-15|=x+13. Dap s6. (x=-4vax=-1vx=2vx="1).
33) [x%-4x-12|=16-x. Dép sb. (x=-4vx=1vx=4vx="1).
34) [x®2-6x-17|=17-x. DPép sb. (x=-3vx=2vx=5vx=8).
35) [x2—6x—17|=x+11. Dép sb. (x=-2vx=1vx=4vx=9).
36) |x%—10x+9|=19-x. DPép sb. (x=-1vx=4vx="Tvx=10).
37) |x%—12x+20| =x+8. Dép sb. (x=1vx=4vx=Tvx=12).
38) |x?—14x+33|=21-x. Dép sb. (x=1vx=6vx=9vx=12).
39) [x%—14x+33|=x+7. Dép sb. (x=2vx=5vx=8vx=13).
40) |x2—16x+48|:22—x. Pap sb. (x=2vx=Tvx=10vx=13).
41) |x%-16x+48| =x+86. Dép sb. (x=3vx=6vx=9vx=14).
42) |x?—18x+65| =23 —x. Dép sb. (x=3vx=8vx=11vx=14).
43) |x%—18x+65|=x+5. Dép sb. (x=4vx=7vx=10vx=15).
44) |x? - 20x + 84| =24 —x. Dép sb. (x=4vx=9vx=12vx=15).
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45) |x% —20x + 84| = x +4. Dép sb. (x=5vx=8vx=11vx=16).
46) |x? —22x+105| =25 - x. Dép sb. (x=5vx=10vx=13Vvx = 16).
47) |« —22x +105| = x +3. DPéap sb. (x=6vx=9vx=12vx=17).
48) |x? —24x+128| =x+2. Dap s6. (x=7Tvx=10vx=13vx =18).
49) |x?—19x + 34| =5x + 11. Dép sb. (x=1vx=5vx=9vx=23).
50) |x%—22x +85|=x+25. Dép sb. (x=3vx=10vx=11vx=20).
51) |x%—26x+153|=x+1. Déap sb. (x=8vx=11vx=14vx=19).
52) |x?—21x+54|=5x+6. Dép sb6. (x=2vx=6vx=10vx=24).
53) |x?—24x+108| = x +24. Déap sb. (x=4vx=11vx=12vx=_21).
54) |x%-23x+76|=5x+1. D4ap s6. (x=3vx=Tvx=11vx=25).
55) |x? —26x+133|=x+23. Dép s6. (x=5vx=12vx=13Vvx=22).
56) |x?—30x+209|=x—1. Dép s6. (x=10vx=13vx=16Vvx =21).
57) |x?—25x+100| =5x —4. D4p s6. (x=4vx=8vx=12Vvx=26).
58) |x? —27x+140| = x +25. Dép sb. (x=5vx=11vx=15Vvx = 23).
59) |x?—28x+160| = x +22. Dép s6. (x=6vx=13vx =14V« =23).
60) |x%-32x+240|=x-2. Dép sb. (x=11vx=14vx=17vx=22).
61) |x%—23x+42|="T7x+13. DPéap sb. (x=1vx=5vx=11vx=29).
62) |x%—27x+126|=5x-9. Dép sb. (x=5vx=9vx=13vx=27).
63) [x%—29x +168| = x + 24. Dép s6. (x=6vx=12vx=16Vx = 24).
64) |x?—30x+189| = x +21. Dép sb. (x=Tvx=14vx=15Vvx = 24).
65) |x?—34x+273| =x-3. Dép sb. (x=12vx=15vx=18vx=23).
66) |x2 —24x +44| = 5x + 16. Dép sb. (x=1vx=4vx=15vx=28).
67) |x2—25x+66|="Tx+6. Dép sb. (x=2vx=6vx=12vx=30).
68) |x?—29x +154| =5x — 14. Dép s6. (x=6vx=10vx =14V x = 28).
69) |x?—31x+198|=x+23. Déap s6. (x=Tvx=13vx=17vx = 25).
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70) |x2 - 82x +220| = x + 20.
71) |x®—36x+308| =x—4.
72) |x?-26x+69| =5x+11.
73) |x?—27x+92|=7x—1.
74) |x?—381x+184| =5x—19.
75) |x? —33x+230| = x +22.
76) |x? —34x+253| =x+19.
77) |x®-388x+345|=x—5.
78) |x? —28x+96|=5x+6.
79) |x?—29x +120| = Tx - 8.
80) |x?—35x+264|=x+21.
81) |« —36x+288|=x+18.
82) |x*—40x +384|=x-86.
83) |x%—27x+50]=11x+13.
84) |x?—380x+125|=5x+1.
85) |x%—31x+150|="7x—15.
86) |x?—37x+300| =x+20.
87) |x*—38x+325|=x+17.
88) |x?—42x+425|=x-7.
Bai tap 1.21. Giai cac phuong trinh sau:
1) 123x+ 25| = x? + 14x +45.
2) 119x+23| = 2% + 12x + 35.
3) 117x+ 22| =x*+ 11x + 30.
4) |28x+3| =x%+ 11x + 30.

5) 125x + 1| = 22 + 13x + 36.

Pap s6. (x=8vx=15vx=16Vx =25).
Pap s6. (x=13vx=16vx =19V x = 24).
Pap sb6. (x=2vx=5vx=16vx=29).
Pap s6. (x=3vx=7vx=13vax=31).
Dap 6. (x=7Tvx=11vx=15vx = 29).
Pap s6. (x=8vax=14vx=18Vvx =26).
Pap s6. (x=9vx=16vx =17V x = 26).
Pap s6. (x=14vx=17vx =20V x = 25).
Pap s6. (x=3vx=6vx=17Vvx=30).
Pap sb6. (x=4vx=8vx=14vx=32).
Pap s6. (x=9vax=15vx=19Vvx =27).
Pap s6. (x=10vx=17vx=18Vvx =27).
Pap s6. (x=15vx=18Vvx=21Vx =26).
Pap sb. (x=1vax=7vx=9vx=237).
Pap sb. (x=4vx=T7vx=18vx=31).
Pap s6. (x=5vx=9vx=15vx =33).
Pap s6. (x=10vx=16vx =20V x = 28).
Pap s6. (x=11vx=18vx =19V x = 28).

Pap s6. (x=16vx=19vx =22V x =27).

Pap sb. (x=-35vx=-2vx=4Vvx=5).
Pap s6. (x=-29vx=-2vx=3vx=4).
Pap s6. (x=-26va=-2vx=2vx=4).
Pap s6. (x=-33vx=-1vx=3vx=9).

Pap s6. (x=-37va=-1vx=5vx="7).
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6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

30)

123x + 2| = x% + 12x + 32.
119x + 4| = 2% + 10x + 24.
117x + 5] = 22 + 9x + 20.
125x + 11| = 22 + 11x + 24.
119x + 7| = 22 + 10x + 21.
1192 + 9] = 22 + 9x + 18.
|11x + 19| = 2% + 8x + 15.
1132+ 7| = 22 + T+ 12.
123x + 11| = 22 + 15x + 26.
125x + 14| = 22 + 14x + 24.
123x + 13| = 22 + 13x + 22.
119x + 10| = 2 + 12x + 20.
119x + 11| = 2% + 11x + 18.
|17x + 10| = 22 + 10x + 16.
|13x + 8| = 22 + 8x + 12.
|11x + 7| = 22 + Tx + 10.
113x — 19| = x? + 3x + 2.
111x + 25| =22 — 1.

113x + 19| = x? — 3x + 2.
113x — 7| = 2% — Tx + 12.
|11x — 7| = x2 — Tx + 10.
|11x - 19| = x% — 8x + 15.
117x — 5] = 22 — 9x + 20.
113x — 8] = x% — 8x + 12.

119x — 9| = 22 — 9x + 18.

Pap s6. (x=-34va=-1vx=5vx=6).
Pap s6. (x=-28vax=-1vx=4vx=5).
Pap s6. (x=-25va=-1vx=3vx=5).
Pap s6. (x=—-35vx=-1vx=1vax=13).
Pap s6. (x=-28va=-1vx=2vx="7).
Pap s6. (x=-27va=-1vx=1vx=9).
Pap sb. (x=-1Tva=—-2vx=-1vx=4).
Pap s6. (x=-19vx=-1vx=1vx=5).
Pap s6. (x=-37Tvx=-1vx=3vx=5).
Pap s6. (x=-38vx=—-1vx=1vx=10).
Pap sb. (x=-35vx=—-1vx=1vx=9).
Pap s6. (x=-30vx=—-1vx=2Vvx=5).
Pap s6. (x=-29vx=-1vx=1vx=").
Pap s6. (x=-26vx=—-1vx=1vx=86).
Pap s6. (x=-20va=—-1vx=1vx=4).
Pap sb6. (x=-17Tva=-1vx=1vx=3).
Pap s6. (x=-17Tva=1vx=3vx=").
Pap s6. (x=-8vx=-3va=-2vx=13).
Pap s6. (x=-Tvax=-3va=-1vx=17).
Pap sb6. (x=-5vx=—-1vx=1vx=19).
Pap sb6. (x=-3vx=—-1vx=1vx=17).
Pap s6. (x=-4vx=1vx=2vax=17).
Pap sb6. (x=-5vx=-3vx=1vx=25).
Pap s6. (x=-4vx=-1vx=1vx=20).

Pap sb. (x=-9vx=-1vx=1vx=27).
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31) |19x —4| = x2 - 10x + 24.

32) |123x — 3| =x2 — 11x + 30.

33) |19x— 7| =x2—10x +21.

34) |17x—10| = x% - 10x + 16.

35) |125x— 11| = x2 - 11x + 24.

36) |23x —2| =x2 —12x + 32.

37) 119x—11|=x2-11x+18.

38) |25x—1| =x2—13x + 36.

39) |19x— 10| = x2 — 12x + 20.

40) |23x—13| =x2—13x +22.

41) 125x — 14| = x2 — 14x + 24.

42) |123x—11| = x2 — 15x + 26.

Bai tap 1.22. Giai cac phuong trinh sau:
1) |«*—14x+9| =2x% — 10x + 12.
2) |«? - 14x + 22| = 2a2 — 13x + 20.
3) |x%-12x+8| =2x% - 9x +10.
4) |x®-11x- 14| =8x%-x—2.

5) |x?—10x + 15| = 2x2 — 29x + 105.
6) |x%—8x—12| = 2x% - 31x + 120.
7) |«*—8x—11| =222 —x - 1.

8) |x*—8x+6|=2x—25x+78.

9) |x?—6x—1| =2x%-21x+55.
10) |x* —4x — 6| = 2% — 17x + 36.
11) |x?—2x-9| =2x%-13x +21.

12) |x? —2x—9| = 2x% +5x + 3.

Pap sb6. (x=-5vx=—-4vx=1vx=28).
Pap s6. (x=-9vx=-3vx=1vx=33).
Pap s6. (x=-Tvax=—-2vx=1vx=28).
Pap s6. (x=-6vx=—-1vx=1vx=26).
Pap s6. (x=-13vx=-1vx=1vx=35).
Pap s6. (x=-6vx=—-5vx=1vx=34).
Pap s6. (x=-Tvx=-1vx=1vx=29).
Pap s6. (x=-Tvx=-5vx=1vx=37).
Pap s6. (x=-5vx=-2vx=1vx=30).
Pap s6. (x=-9vx=-1vx=1vx=35).
Pap s6. (x=—-10vx=-1vx=1vx=38).

Pap sb. (x=-5vx=-3vx=1vx=37).

Pap s6. (x=-3vx=—-1vx=1vx="7).
Pap sb. (x=-2vx=1vx=2vx="7).
Pap s6. (x=-2vx=-1vx=1vx=6).
Pap s6. (x=-3vx=-2vx=-1vx=4).
Pap s6. (x=5vx=8vx=9vax=10).
Pap s6. (x=4vx=9vx=11vx=12).
Pap s6. (x=-5vx=—-2vx=-1vx=4).
Pap s6. (x=4vx=Tvx=8vx=09).
Pap s6. (x=3vx=6vx=T7vx=8).
Pap s6. (x=2vx=5vx=6vx=").
Pap s6. (x=1vx=4vx=5vx=6).

Pap s6. (x=-4vx=-3vx=-2vx=1).
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13) |x2+2x—9|:2x2—5x+3. Pap sb. (x=—-1vx=2vx=3vx=4).
14) |x%+2x-9| =242 +13x +21. Déap sb. (x=-6vax=-5vx=—-4vx=-1)
15) |x2 +4x — 6| = 22% + 17x + 36. Déap sb. (x=-Tva=-6vax=-5vx=-2)
16) |x%+6x—1| =222 +21x +55. Déap sb. (x=-8va=-Tvx=-6vx=-3).
17) |« +8x — 12| = 2x2 + 31x + 120. Dap s6. (x=-12vx=-11vx=-9vx = —4).
18) |x%+8x—11| =2x%+x—1. Dap sb. (x=-4va=1vx=2vx=5).
19) |2 +8x— 11| =2x% + 31x + 119. Dap s6. (x=-13vx=-10vx=-9vx =—4).
20) |x2 +8x + 6| =2x% + 25x + 78. Dap sb. (x=-9va=-8vax=-Tvx=—4).
21) |2 +10x — 15| = 2x2 + 38x + 180. Dép sb. (x=-15vx=-13vx=-11vx=-5).
22) |x%+10x — 3| = 2x% + 85x + 153. Dép s6. (x=-13vx=-12vx=-10Vx = -5),
23) |x%+ 10x — 2| = 2x% + 35x + 152. D4p s6. (x=-14vx=-11vx=-10Vvx=-5),
24) |x®+ 10x + 15| = 2x2 + 29x + 105. Dép s6. (x=-10vx=-9vx=-8Vvx=-5).
25) |x%+11x— 14| =3x% +x - 2. D4p s6. (x=-4vx=1vx=2vx=3).
26) |x%+ 12x — 4| = 2x% + 42x + 220. Dép sb. (x=-16vx=-14vx=-12vx=—6).
27) |x% +12x + 8| = 2x% + 92 + 10. Dép s6. (x=-6va=-1vx=1va=2).
28) |« + 12x + 8| = 2x% + 39x + 190. Dép sb. (x=-14vx=-13vx=-11vx=—6).
29) |x%+ 12x +9| = 2x% + 39x + 189. Dép sb. (x=-15vx=-12vx=-11vx=—6).
30) |« + 14x — 6] = 2x% + 49x + 300. Déap sb. (x=-18vx=-1Tvx=-14vx=-T7).
31) |x%+ 14x — 5| = 2x* + 49x + 299. Déap sb. (x=-19vx=-16vx=-14vx=-T7).
32) [« +14x+9| = 242 + 10x + 12. Dép sb. (x=-Tva=-1vx=1vx=3).
33) |x2+14x+9|:2x2+46x+264. Pap sb. (x=-17Tvx=—-15vx=—-13vx=—-7).
34) |x2+14x +9| = 222 + 46x + 264. Dép sb. (x=-17Tvx=-15vx=-13vx=-T7).
35) |x%+ 14x +21| = 2x% + 43x + 231, Déap sb. (x=-15vx=-14vx=-12vx=-T7).
36) |2+ 14x + 22| = 262 + 13x + 20. Dap sb. (x=-Tva=-2va=-1vx=2).
37) |2+ 14x + 22| = 2x2 + 43x + 230. Dép sb. (x=-16vx=-13vx=-12vx=-7).
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38) |x?+16x+9| = 2x* + 11x + 15. Déap sb. (x=-8vax=-1vx=2vx=3).

39) |x%+16x+10| = 2x% + 11x + 14. Dép sb. (x=-8vx=-1vx=1vx=4).
40) |2 +16x + 10| = 2x2 + 53x + 350. Dép sb. (x=-20vx=-17Tvx=-15vx=-8).

41) |x®+ 16x +24| = 2 + 50x + 312. Dép sb. (x=-18vx=-16vx=-14vx=-8).

42) |x? +17x+12| = 222 + 13x + 15. Dap sb. (x=-9va=-1vx=1va=3).
43) |« +18x+ 11| = 2x2 + 12x + 16. Dép sb. (x=-9vax=-1vx=1vx=5).
44) |%%+18x +20| = 2x% - 3x - 2. D4ap s6. (x=-3vax=-2vx=-1vx=22).
45) |x2+20x +9| = 242 + 13x + 21. Dép sb. (x=-10vx=-1vx=3vx=4).
46) |x%+20x + 12| = 2x% + 13x + 18. Dép s6. (x=-10vx=-1vx=1vx=6).
47) |« +21x+ 14| = 3% + 15x + 18. Dép sb. (x=-8vax=-1vx=1vx=2).
48) |x? +22x — 14| = 262 — 13x + 20. DPéap sb. (x=-2va=-1vx=1vx=34).
49) |2 +22x +9| = 2x% + 14x + 24. DPéap sb. (x=-11vx=-1vx=3vx=5).
50) |x? +22x + 13| = 242 + 14x + 20. DPép sb. (x=-11vx=-1vax=1vx="17).
51) |x?+22x+ 15| =2x% + 17x +21. D4ap s6. (x=-12vx=-1vx=2vx=3).
52) |x2+22x+25|=38x2-2x - 1. Dép sb. (x=-3va=-2vx=-1vx=13).
53) |x% +23x + 12| = 2x% + 16x + 24. Dép s6. (x=-12vx=-1vx=3vx=4).
54) |x% +23x + 12| =2x% + 13x + 21. DPéap sb. (x=-11vx=-1vx=1vx=9).
55) |2 +28x + 16| = 3x2 + 17x + 20. Dép sb. (x=-9vax=-1va=1vx=2).
56) |x?+24x +8| = 2x? + 15x + 28. DPép sb. (x=-12vx=-1vx=4vx=5).
57) |x2 +24x+9| = 2x% + 15x +27. Dép sb. (x=-12vx=-1vx=3Vvx=6).
58) |2 +24x+ 11| = 2x2 + 15x + 25. D4ap s6. (x=-12vx=-1vx=2vx="17).
59) |x? +24x + 14| = 262 + 15x + 22. DPéap sb. (x=-12vx=-1vx=1vx=8).
60) |x?+24x + 15| = 3x? + 16x + 21. DPép sb. (x=-9vax=-1vx=1vx=3).

Bai tap 1.23. Giai cac phuong trinh sau:

1)

|2+ 14x — 15| = 3x% - 2x — 1.

Pap s6. (x=—-4vx=1vx="7).
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2) |x%+13x - 14| =3x% - x - 2. Dép s6. (x=-4vx=1vx=6).
3) |x%+11x-12| =32 +x - 4. Dép s6. (x=-4vx=1vx=4).
4) |x%+10x - 11| = 3x% + 2x - 5. Dép s6. (x=-4vx=1vx=3).
5) |x%+8x—9|=38x%+4x-7. Déap sb. (x=-4va=1).
6) |x%+7x—8|=3x%+5x-8. Déap sb. (x=-4va=1).
7) |%%+5x— 6| =3x% + Tx — 10. Déap sb. (x=-4va=1).
8) |x%+4x—5|=3x%+8x—11. Dap sb. (x=-4vax=1).
9) |x%+7x—18|=3x2 +5x +2. Dap sb. (x=-4vax=1).
10) |«%+5x— 14| =3x% + Tx - 2. Déap sb. (x=-4va=1).
11) |« +4x— 12| =3x% +8x - 4. Dép s6. (x=-4vx=1).
12) |x2+2x—8| =3x2+10x - 8. Dép s6. (x=-4vx=1).
13) |x2 +12x - 45| = 242 +9x - 9. Dép s6. (x=-9vx=2).
14) |2 +10x - 39| = 242 + 11x - 15. Dép s6. (x=-9vx=2).
15) |x2? +4x—21| =3x% +8x +5. Dép s6. (x=-4vx=1).
16) |x%+3x— 18] =3x%+9x +2. Déap sb. (x=-4vx=1).
17) |x%+2x - 15| =3x% + 10x - 1. Dép sb. (x=-4vx=1).
18) |x?+x— 12| =38x% + 11x — 4. Dép sb. (x=-4vx=1).
19) |x%+11x-60| = 3x% + 13x — 4. Dép sb. (x=-8vx=2).
20) |2 +10x — 56| = 2x% + 11x + 2. Dép sb. (x=-9vx=2).
21) |2 +10x - 56| = 3x% + 14x - 8. Dép sb. (x=-8vx=2).
22) |x2+8x—48|:2x2+13x—6. Pap sb. (x=-9vx=2).
23) |2 +6x—40| = 242 + 15x — 14. Dép sb. (x=-9vx=2).
24) |x? +2x—24| = 3x% - 14x +8. Déap sb. (x=-1va=4).
25) |2 +2x—24| = 3x2 +10x +8. Dép sb. (x=-4vx=1).

26) |x2+x-20|=3x2-13x+4. Dép sb. (x=-1va=4).
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27) |« +x-20] =3x% + 11x +4. Déap sb. (x=-4va=1).
28) [x?—x—12]|=3x% - 11x—4. Dép sb. (x=-1va=4).
29) |x2—2x - 8| =3x%-10x 8. Dép sb. (x=-1va=4).
30) |x2+10x - 75| = 2x2 + 11x - 15. Dép sb. (x=-10vx=3).
31) |x2+10x - 75| =3x2 + 14x + 11. Dép sb. (x=-8vx=2).
32) |x2+8x—65|=2x%+13x+11. Dép sb. (x=-9va=2).
33) |x?+6x—55| =2x2 + 15x +1. Dap sb. (x=-9va=2).
34) |x2+x—30]=3x% - 13x + 14. Dap sb. (x=-1vax=4).
35) |x%—x—20|=3x%—11x+4. Déap sb. (x=-1va=4).
36) |x%-x-20|=3x%+13x +4. Dép s6. (x=-4vx=1).
37) |x%-2x-15|=8x2-10x - 1. Dép s6. (x=-1vx=4).
38) |x%-4x—5|=3x%-8x-11. Dép s6. (x=-1vx=4).
39) |x%+8x - 84| =2x2+13x - 6. D4p s6. (x=-10vx=3).
40) |x%-x-30|=3x%+13x+14. Dép s6. (x=-4vx=1).
41) [x?-2x—24|=3x2-10x+8. Dép sb. (x=-1vx=4).
42) |x%—2x—24| =3x%+ 14x +8. Dép sb. (x=-4vx=1).
43) |x?—3x—18| =322 -9x +2. Dép sb. (x=-1va=4).
44) |x®-4x-12| =322 - 8x - 4. Dép sb. (x=-1va=4).
45) |x2? —5x—6| = 3x% - Tx - 10. Dép sb. (x=-1vx=4).
46) |x2+8x—105| = 2x? + 13x + 15. Dép sb. (x=-10vx =3).
47) |x2+6x—91|:2x2+15x+1. Pap sb. (x=-10vx = 3).
48) |x? —4x—21| =322 - 8x +5. Dép sb. (x=-1va=4).
49) |x?—5x—14| =322 - Tx-2. Déap sb. (x=-1va=4).
50) |x?—Tx—8|=38x%—5x-8. Dép sb. (x=-1va=4).

51) |x®—7x— 18| =3x% - 5x+2. Déap sb. (x=-1va=4).
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52) |x2—8x-9|=3x2—4x-T. Déap sb. (x=-1va=4).
53) |x%—6x—40| =222 — 15x — 14. Dép sb. (x=-2vx=9).
54) |x%—6x—55|=2x2 - 15x+ 1. Dép s6. (x=-2vx=9).
55) |x?—10x—11|=3x2-2x-5. Dép sb. (x=-3va=-1vx=4).
56) |x2—8x—48|=2x%-13x-6. Dép sb. (x=-2vx=9).
57) |«% - 11x— 12| =3x% —x — 4. Dap s6. (x=-4vax=-1vx=4).
58) |x%—6x-91| =2x2—15x+1. D4p sb. (x = -3 v x = 10).
59) |x? —8x - 65| =2x% - 13x +11. Dép sb. (x=-2vx=9).
60) |x2—10x - 39| = 2x? — 11x - 15. Dép sb. (x=-2vx=9).
61) |x?—8x—84|=2x2-13x-6. Dép sb. (x=-3 v =10).
62) |x%-10x-56|=2x%-11x+2. Dép s6. (x=-2vx=9).
63) |x2—10x - 56| = 3x% — 14x - 8. Dép sb. (x=-2vx=8).
64) |x2—13x—14| =3x2+x-2. Pap sb. (x=-6vx=—-1vx=4).
65) |x2 —8x—105|=2x? — 13x + 15. Dép sb. (x=-3 v =10).
66) |x2—10x—75|=2x2 - 11x - 15. Dép sb. (x=-3 v =10).
67) |x%-10x—75|=3x% - 14x +11. Dép s6. (x=-2vx=8).
68) |x2—11x-60| = 3x% - 13x - 4. Dép sb. (x=-2vx=8).
69) |x2—12x - 45| =2x%-9x-9. Dép sb. (x=-2vx=9).
70) |x®-14x—-15|=3x2+2x - 1. Déap sb. (x=-Tva=-1vx=4).



Chil d¢ 2
‘Phuong trink chita cdn

2.1 ‘Phuong trink co bdn

Bai tap 2.1. Giai cac phuong trinh sau:

1) Vx2+36x+ 180 = 2x + 15.
2) Vx2+34x+145 =2x +13.
3) Va2 +32x+112=2x+11.
4) Va2 +28x+52=2x+17.
5) Vx2+22x-23=2x+1.
6) Va2 +20x-44=2x—1.
7) Va2 +18x-63 =2x—3.
8) Vx2+16x—80=2x—5.
9) Va2+14x-95=2x—17.
10) Va2 +12x—108=2x-9.
11) Vx2+10x—119=2x—11.
12) Vx2+8x—128 = —2x — 29.
13) Va2 +8x—128 = 2x —13.
14) Vx2+6x—135=—2x—27.
15) Vx2 +6x— 135 = 2x — 15.
16) V2 +4x—140 = —2x —25.

Pap sb. (x=—-5vx=-3).
Pap s6. (x = -4 vx=-2).
Pap sb. (x=-3vx=-1).
Pap sb. (x=—-1vx=1).
DPap s6. (x =2vx =4).

Pap sb. (x=3vx=5).

DPéap s6. (x=4vx=6).

Pap sb. (x=5vx="7).

Pap sb. (x=6vx=8).

Pap sb. (x=Tvx=9).

Pap sb. (x =8 vx =10).
Pap s6. (x=-19vx=-17).
Pap sb. (x=9vx=11).
DPap s6. (x=-18vx =—16).
Pap s6. (x =10V x =12).
Pap s6. (x = —17 v x = —15).
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17) Va2 +4x—-140=2x—17.

18) Va2 +2x—143 = —2x—23.

19) Va2 +2x—143 =2x—19.
20) Vx2-144=-2x-21.
21) Vx2-144 =2x-21.

22) Va2 -2x—143=-2x-19.

23) Vx2—-2x—143 =2x—23.

24) Vx2—-4x-140=-2x—17.

25) Va2 —4x—140=2x—25.

26) Vx2-6x—135=-2x—15.

27) Va2 —-6x—135=2x—27.

28) Va2 -8x—-128 = -2x—13.

29) Va2 —-8x—128 =2x —29.

30) Vx2-10x—-119=-2x—11.
31) Vax2-12x—-108=-2x—9.

32) Va2 -14x-95=-2x—7.
33) Vx2—16x—80=—2x—5.
34) VxZ-18x—63=-2x—3.
35) VaZ-20x—44=-2x—1.
36) Vx2—22x—23=1-2x.
37) VaZ-28x+52="T-2x.

38) Va2-32x+112=11-2x.
39) Vx2-34x+145=13—2x.
40) vVx?-36x+180=15-2x.

Bai tap 2.2. Giai cac phuong trinh sau:

Pap s6. (x=11vx =13).
Pap 6. (x = —-16 v x = —14).
Pap s6. (x =12V x = 14).
Pap 6. (x =—-15vx =—13).
DPap s6. (x =13 v x = 15).
Pap 6. (x = —-14vx =-12).
Pap s6. (x =14 v x = 16).
Pap 6. (x =-13vx=-11).
Pap s6. (x=15vx =17).
Pap s6. (x = —12 v x = —10).
Pap s6. (x =16V x = 18).
Pap sb. (x=—-11vx=-9).
Pap 6. (x =17 v x = 19).
Pap sb. (x=—-10v x = —8).
Pap sb. (x=-9vx=-17).
Pap s6. (x=—-8Vvx=—6).
Pap sb. (x=—-7vx=-5).
Pap sb. (x=—6vx=-4).
Pap sb. (x=—-5vx=-3).
Pap s6. (x = -4 vx=-2).
Pap sb. (x=—-1vx=1).
Pap sb. (x=1vx=3).

DPap 6. (x=2vx=4).

DPap s6. (x =3 vx=5).
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1) Vd-x)(x-11)=x+1. Pap sb. (x=2vx=3).
2) V(1 -2x)(x—5)=x+1. Pap s6. (x=1vx=2).
3) VI—2x)(x—14) =x+4. Pap sb. (x=2vx=5).
4) VOA-bx)x—11)=x+1. Pap sb. (x=2vx=5).
5) VI-Tx)(x—T)=x+5. Pap s6. (x=1vx=4).
6) VA -11x)(x—11)=x+13. DPap s6. (x =3 vx=5).
7) VA -11x)(x—11)=2x+8. Pap s6. (x=1vx=5).
8) VI—-11x)(x—11)=3x+7. DPap s6. (x=1vx=3).
9) V(I—14x)(x—14) =5x+8. Pap sb. (x=1vx=2).

10) V(2=3x)(x—10)=x+2. Pap sb. (x=1vx=6).
11) V(2=3x)(x—10)=2x+1. Pap s6. (x=1vx=3).
12) V2 -Bx)x—4) =x+2. Pap s6. (x=1vx=2).
13) V(2 =T7x)(x—14) = x + 10. Pap sb. (x=2vx =8).
14) V(2—11x)(x—10) =x+8. Pap sb. (x=1vx="7).
15) V(2—13x)(x—12) = 3x +8. Pap s6. (x=1vx=4).
16) V(3—2x)(x—15) =x +3. Dap sb. (x=3vx=6).
17) V3—4x)(x—7) =x+3. Dap sb. (x=2vx=3).
18) V3= Bx)(x—9) =x+3. Dap sb. (x=1vx=6).
19) V(3-5x)(x—9)=3x+1. Pap sb. (x=1vx=2).
20) V(B-5x)x—15)=x+9. Pap sb. (x=3vx="7).
21) VB—Tx)(x—-5)=x+3. Pap sb. (x=1vx=3).
22) VB—Tx)(x—13)=x+11. Pap sb. (x=4vx=5).
23) VB-Tx)(x—13)=2x+17. Dap s6. (x=2vx =4).
24) /(4 -5x)(x —8) =x + 4. Pap s6. (x =2V x =4).
25) Vd—Tx)(x—12)=x +8. Pap sb. (x=2vx="7).
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26) v(4-9x)(x—6)=x+4.

27) v(5-3x)(x—11)=x+1.
28) V(5-6x)(x—9)=x+5.
29) V(6-Tx)(x—3)=x+1.

30) V(5-8x)(x—13)=x+5.

31) V(5—-8x)(x—13)=5x+1.

32) vV(5-9x)(x—15)=x+15.

33) v(5-9x)(x—15)=2x+9.

34) V(6-11x)(x-T7)=x+5.

35) V(6-5x)(x—12)=x+6.

36) V(6-Tx)(x—10)=x+2.

37) V(6-Tx)(x—10)=x+6.

38) V(6-11x)(x—6)=x+6.

39) V(6-11x)(x—6)=2x+3.

40) v(6-11x)(x—6)=3x+ 2.

41) V(6-13x)(x—8)=x+6.
42) V(T-4x)(x-8)=x+2.
43) V(T-5x)(x-5)=x+1.
44) V(T-8x)(x-5)=x+1.

45) V(7T-8x)(x—-11)=x+17.

46) V(7—15x)(x—-9) =x+17.

47) V(8 -5x)(x—10)=x+2.

48) V(8 —Tx)(x—8)=x+4.

49) V/(8—-9x)(x—12)=x+8.

50) V(8—11x)(x—4)=x+2.

bap so.
bap so.
bap so.

Pap so.

(x=1vx=4).

(x=2vx=").

(x=2vx=5).

(x=1vx=2).

Pap s6. (x =1vx=10).

Pap so

Pap sb.
Dap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.
Pap sb.

bap so.

(x=1vx=2).

(x=5vx=6).

(x=2vx=6).

(x=1vx=5).

(x=3Vvx=6).

(x=1vx=8).

(x=2vx=6).

(x=2vx=23).

(x=1vx=3).

(x=1vx=2).

(x=1vx=6).

(x=3vx=4).

(x=2vax=3).

(x=1vx=4).

(x=2vx="T).

(x=1vx="7).

(x=2vx=").

(x=2vx=5).

(x=2vx=28).

(x=1vx=3).
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51) V(8—11x)(x—13)=2x +4. Pap sb. (x=1vx=28).
52) V(8—11x)(x—13) = 4x +2. Pap s6. (x=1vx=4).
53) V(9-5x)(x—9)=x+3. Pap sb. (x=3vx=5).
54) (9—-Tx)(x—15)=x+9. Pap sb. (x=3vx=9).
55) v(9—10x)(x —13) =x +9. Pap sb. (x=2vx=9).
56) V(10— Tx)(x—6)=x+2. Dap sb. (x=2vx=4).
57) V(10— Tx)(x—14) = x + 10. DPap s6. (x =5V x=6).
58) V(10— T7x)(x — 14) = 2x +5. DPap s6. (x=3vx=5).
59) V(10— 11x)(x — 14) = x + 10. Pap sb. (x =2 v x = 10).
60) VI1I-2)(x-1)=x+1. Pap sb. (x=2vx = 3).
61) VI1-4x)(x-9) =x+1. Pap sb. (x=4vx=5).
62) vA1-5x)(x—13)=x+5. Pap sb. (x=4vx="7).
63) v(A1-6x)(x—10)=x+4. Pap sb. (x=3Vvx=6).
64) VAI-Tx)(x—13)=x+1. Pap sb. (x=3vx=28).
65) V(I1-12x)(x—15)=x+11. Pap s6. (x=2vax=11).
66) V(11— 16x)(x—5)=x+3. Pap sb. (x=1vx=4).
67) V12— 11x)(x—12) =x + 12. Pap sb. (x=4vx=6).
68) V(12— 11x)(x — 12) = 2x +6. Pap sb. (x=2vx=6).
69) V(12— 11x)(x — 12) = 3x + 4. Pap s6. (x =2V x =4).
70) VA3=Bx)(x—11)=x+1. Pap sb. (x=3vx=28).
71) VAI3=Tx)x—11) =x+1. Pap sb. (x=2vx=9).
72) VA3 =Tx)(x—11) =x+5. Pap sb. (x=3vx="7).
73) V(13-8x)(x—14) = x +4. Pap s6. (x=2vax=11).
74) V(A3 -9x)(x—T)=x+3. Pap sb. (x=2vx=5).

75) VA3 —11x)(x— 1) =x+7. Pap sb. (x=2vx =8).
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76) V(14 -5x)(x—10)=x + 2.

77) V(14 -15x)(x —10) = x + 2.

78) V(15-Tx)(x—-9)=x+3.

79) V(15-8x)(x—12)=x+6.

80) v(15—-13x)(x—13)=x+15.

81) V(15-13x)(x—13)=3x+5.

82) V(15— 14x)(x—15)=x + 15.

83) V(15— 14x)(x —15) = 5x + 3.

Bai tap 2.3. Giai cac phuong trinh sau:

1) V2x+5=x+3;

2) V3x+10=5x—6;

3) Vx+5=x—

4) V3x+10=4x+183.

5) V1-vVax?—Txt=1-x;

6) V1-Vaxt—x2=x-1;
7) 22 —4x—-2=2Vx3+1;

1 1
8) = —x?=1/=—x;
2 2
9) ——2 VAa(x+2);
x \/2x2+5x
10) ;
x+2
2 _
11) / _ Vx x,
2
2 g i
x4 —2x
2
- 2
13) || S22y
X%+ 2x

Pap s6. (x =4V x =86).
Pap s6. (x=1vx=09).
Pap sb. (x=3vx=6).
Pap s6. (x=3vx=28).
Pap sb. (x=5vx=6).
DPap s6. (x=2vx =5).
Pap sb. (x =3 vx=10).

Pap s6. (x=2vx=3).

Dap sb. {5- v/33;5+ v33}.
v3-1
[

Pap sb. {
Dap sb. {2v3+2}.
bap s6. {0}.

bap s6. {0}.

. {3—\/ﬁ}
bap so. 2 .
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14) (Du bi 1, khéi B, 2010) 8x2-8x+3=8x-vV2x2-3x+1, (x€R).

. | VT-13-v33+V3
Pap so. ; ; .
4 4 4

15) \/1+x\/1+(x+1)\/1+(x+2)\/1+(x+3)(x+5):x2(x+1). Pép sb. x=-1vx=1.

Bai tap 2.4. ! Giai cac phuong trinh sau:

1) Vix+5-V3x+1=1; Pap s6. {1;5).
2) V2x+5+v—3x+10=5; Pap s6. {-2;2).
3) V4x+5+vV—-6x+10=5; Pap sb. {-1;1).
4) VBx—6+v—3x+10=4; Pap sb. {2;3).
5) VBx—1+vV—3x+7=4; Pap s6. {1;2}.
6) V7x—5++v—3x+10=5; Pap sb. {2;3).
T Viz+2+vV—-3x+17=5; Pap s6. {1;2}.
8) V9x—2+v—-3x+10=6; Pap s6. {2,3).
9) V1lx+3+v-3x+10="17. Dap sb. {2,3}.

Bai tap 2.5. ? Giai cac phuong trinh sau:

1) V=10x—-6-v-9x—-8=1; Pap s6. x=-33vx=-1.
2) VI0x+11-v9x+1=1; Pap s6. x=7Tvax=11.
3) V8x+9-vax—T=4; Dép s6. x =2vx=14.
4) Vix—5-v6x-9=1; Pap s6. x=3vax=15.
5) V6x+4—vbx—1=1; Pap s6. x=2vx =10.
6) Vbx+4—x—8=86; Pap s6. x=9vax=12.
7 Vix—T-Vbx+9=-2; DPap s6. x=8vx=32.
8) V3x+7—vx—-10=5; Pap s6. x =14 v x = 19.
9) V2x—5—V4x—-3=-2; Pap s6. x=3vx="1.

1Tran Vin Toan
2Tran Van Toan
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10) Vx—6—v3x+4=—-4. Pap sb. x=7vx=15.

Bai tap 2.6. 3 Giai cac phuong trinh sau:

1) V3x—2+VTx+2=2x+2; Pap sb. {1;2).
2) V=Tx+37—vbx—11+2x—8=0; Pap s6. {3;4).
3) V3x—14+v16x—71=3x—11; Dap sb. {5;6}.
4) V3x—14-v/=3x+19=2x—11; Dépsf).x:SVx:%Vx:G.

Bai tap 2.7. Giai cac phuong trinh sau:

1) 3v2x+3—V3x+7—vV6x+17=0; Pap sb. {-1;3}.
2) 3V/—2x+5-7v3x+10+56x+ 13 =0; Pap sb. {-2;2}.
3) V—4x+5+5V4x+5-4V6x+10=0; Dap sb. {-1;1}.
4) V=Tx—12+v-3x-8=2y-bx—11; Pap s6. x = -4vx=-3.
5) Vx+5—V3x+4—VTx+8=-T, Pap sb. 4.
6) Vi+1-v9—x=v2x—-12; Pap sb. {7;8}.
7 V2x—1-vVx—1=V4x+2-3x; Dépsé.{g}.
8) \/2x+3 \/x+1 3; Pap sb. {3;—;}.
9) \/3x 2 \/3x—5:3; Pap sb. {2;2}.
x—1 3
10) Va2+3x+ Va2 +8x=5; Pap sb. {1}.
11) Va2 -3x+Vx2—-35x=8; Pap sb. {-1}.
12)2-M:x+1+%; Dépsé.{3+2\/ﬁ;\/52_l};

Huwéng dgn. Phuong trinh da cho tuong duong véi

Zx-\/x+2:x2+x+1©(x—\/x+2)2:1

3 p
13) 2-Vx+1=x+1-—; Dépsé.{

X

3Tran Vin Toan
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14) Vx2+1-

15) V8x2+3x+4=3+Vx+1;

16) V8x2—-2x+1=2+2x+1;

Bai tap 2.8. Giai cac phuong trinh sau:

1) Va2 —4x+3+V-x2+3x—-2=Vx2—x;

2) VaZ+x—-2+Vx2+2x—-3=vVa2-3x+2;

3) VaZ—4+ Va2 +2x—8=Vx2-2x;

4) Va2 —4x+ Va2 -2x—8=Vx2—6x+8;

5 V- (x—D+Vx-(x+2)=2Vx2;

6) (Pai hoc Bach khoa Ha Noi, 2001)

V2x2 +8x+6+Vx2—1=2x+2.

2.2 Si dung luong lién hop

p 4

b 0.3—=¢.
apso{ 3}

P 5

b 0 1;-¢.
apso{ 4}
13

P -.2
apso{ 22}

Pap sb. {1}.
Pap sb. { 1- 2\/_ }
Pap sb. {2 2——}.

Pap so {4 —? .

OOI@

Pap sb. {0,

Pap sb. {-1;1}.

Giai phuong trinh

Va2 +18x+19+ Va2 +14x+17= Va2 + 16x + 13+ Va2 + 20x + 5 2.1)

Phén tich. D& y rang

22 +16x+13—(x2+13x+19)=3(x —2)

22 +20x+5— (2% + 14x+ 17) = 6(x — 2).
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Ldi gidi. Diéu kién (2.1) ¢6 nghia la
x2+13x+19>0,

x2+14x+17 >0,

x2+16x+13>0,

x2+20x+5>0.

Phuong trinh (2.1) tuong duong véi

(V22 +16x+ 13— Va2 + 13x +19) + (Va2 + 20x + 5 — V22 + 14+ 17) = 0.

Bang cach nhan lugng lién hop, ta dudc
3(x—2) 6(x—2)

ViTi 160 s 13 Vel 35+ 19 ViZio0n b valeldnslr
Tt phuong trinh nay, ta c6 dudc x = 2.
Thit lai, ta thiy x = 2 thoa phuong trinh (2.1).
Vay phuong trinh (2.1) ¢6 nghiém duy nhét x = 2. O

Giai phuong trinh

2x%-9x—-8+vV3x+1-v6—-x=0. (2.2)

L) e 2 e N .« A 2 - ~ N 1
Loi giai. Dieu kién dé (2.2) c6 nghia la -3 <x<6.
Ta thay x = 5 14 mot nghiém ctia phuong trinh (2.2).
Pé y 1a véi x =5, thi vV3x+1=4 va v6—x = 1. Ta viét (2.2) tuong duong véi

2% -9x-5+(V3x+1-4)+(1-v6—-x)=0.

hay
3(x—5) x—5

(x-5)2x+1)+ + =0.
vV3x+1+4 1+v6-—x

Piéu nay tuong duong
1

3
(x=-5)[2x+1+ + =
vV3x+1+4 1+v6—x

0. (2.3)

A qen 1 R
Do diéu kién -3 <x<6,nén

3 1
+ > 0.
v3x+1+4 1+v6—x

Do do, (2.3) xay ra khi va chi khi x =5.
Vay phuong trinh (2.2) ¢6 nghiém duy nhat x = 5. O

2+ 1+




2.2. St dung luong lién hop 45

Giai phuong trinh

2x+3)-V4dx+5+6x+7)-vV8x+9=2. (2.4)

N, e 2 o« X oA 9
Loi giai. Diéu kién x > Y

. L 1A . : . 9 ..
Cach 1. Truéc het, ta chiing minh véi x > -3 thi

2x+3)-vVdx+5>1 (2.5)
va
6x+7)-vV8x+9>1 (2.6)

A a2 . . ) s a1 ar A 9 .
Dau dang thic 6 (2.5) va (2.6) xay ra khi va chi khi x = —1. That vay, véi x > —3’ ta co

(2x+3) Vax+5>1 o 4(x+1)(4x* +13x+11) >0

(6x+7)-VBx+9>1o 4(x+1)(72x% + 177x + 110) > 0.

Tt (2.5) va (2.6), suy ra (2.4) c6 nghiém duy nhat x = —1.
Cach 2.
(2.4) tuong duong véi

Q2x+3)- (V4x+5-1)+(6x+7)- (V8x+9—-1)+8x+8=0

hay
2x+3)-(4x+4) (Gx+7)-(8x+8) N

+ 8x+8=0.
vVdx+5+1 vV8x+9+1

tuong duong
(2x +3) 262+7 o1 _,

+ +
3/4x+5+1 Vv8x+9+1 )
>0 O

(4x+4)

Giai phuong trinh

Va2 +Tx+11+V-x2-12x-19-x2—6x—10=0. (2.7)

Phan tich. Dung may tinh bé tii, ta thay phuong trinh c6 hai nghiém 1a x = —5 va x = —2.
Gia st luong lién hop ctia Va2 + 7x + 11 142 ax +b. D& tim a, b, ta xét phuong trinh

Vax2+Tx+11—(ax+b)=0. (2.8)
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Lan lugt thay x = -5 va x = -2 vao (2.8), ta dudc hé phuong trinh

5a-b+1=0, a=0,
o

2a-b+1=0 b=1.

Do d6, lugng lién hop vx2+7x+111a 1.
Tuong tu, gia st luong lién hop v —x2 — 12x— 19 14 cx + d, ta xét phuong trinh

V-x2-12x—19—(cx+d) = 0.
Lan lugt thay x = -5 va x = -2 vao (2.9), ta dudc hé phuong trinh

5c—d+4=0, c=-1,
<>

2¢c-d+1=0 d=-1.

Do d6, luong lién hop v-x2-12x-19 14 —x— 1.

Lai gidi. Diéu kién dé (2.7) ¢6 nghia la -6 - v17 <x < V17-86.
(2.7) tuong duong véi

(Va2 +7x+11-1D)+(V-22-12x-19+x+1) - (x2 + 7x+10)= 0

hay
22 +T7x+10 2(x2 + 7x + 10)

Vi +Ta+1l+1 V-2 -12x-19-x-1
bat nhan ti chung, ta dudc

—(x%+7x+10)=0.

1 2
- -1|=0.
VaZ+T7x+11+1 V—x2-12x-19-x-1

<0

(x? + 7x +10)

Tu day, ta c6 x2 +7x+10 =0 hay x = -5 vx = -2 1a nghiém cta (2.7).

(2.9)

Giai phuong trinh

V4x2 +3x+2—Vx2+5x+10 = 3x — 4.

(2.10)

Lgi giai. Phuong trinh da cho c6 nghia v6i moi x.

Solve the equation

V8x+1—vV6x—2—-2x2+8x—7=0.
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Loi giai. We rewrite the given equation in the form
VBx+1—(x+2)+(x+1—V6x—2)=2(x%—4x+3).

equavalently to
—(x®>—4x+3) x?—4x+3

+ = 2(x% — 4x + 3).
V8x+1+(x+2) x+1++v6x—2
Or
1 1
(x2—4x+3)

+2- =0.
V8x+1+(x+2) x+1+v6x—2
It’s easy to see that

1 1
+2- > 0.
V8x+1+(x+2) x+1+v6x—-2
Thus, the given equation have two solutions are x =1 or x = 3. O

Giai phuong trinh

3 —x%2—6x+10=(3x—4)-V3x—5. (2.11)

Loi gidi. Diéu kién dé (2.11) c6 nghia la x > 5

3
(2.11) tuong duong véi
x%—x2 —6x+10

=v3x-5. (2.12)
3x—4

Dung méy tinh cam tay, ta thay (2.11) c6 hai nghiém 14 x = 2 hoéc x = 3. Lam tuong tu cac
vi du trudc, luong lién hop ctia v3x—5 1a x — 1. Ta viét (2.12) tudng duong véi

3 2
—x2—6x+10
X x3 : (k-1 =V3x—B-(x—1).
x—

Hay
(x—2)(x—3)x+1) 3x—-5-(x2-2x+1)

3x—4  VBx—B+(x-1)

tuong duong
(x—2)(x-3)x+1) x2-5x+6

+ =0.
3x—4 V3x—-5+x-1

Pit nhan t& chung cia hai s6 hang, ta dugc

x+1 1

(x—2)(x—-3) + =0.
3x-4 Bx-5+x-1

(2.13)

5
Do x> 3’ nén
x+1 1
+ >
3x—4 3Bx-5+x-1
Nhu vay, (2.13) xay ra khi va chi khi

0.

x-2)x-3)=0ox=2vx=3.

Vay cac nghiém cua phuong trinh da chola x=2vx=3. O
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Giai phuong trinh

V3x—5+2-V19x— 30 =2x%— Tx+11.

N, e 2 e < X LN < 2 ~ N 5 < ~
Loi giai. Diéu kién phuong trinh ¢6 nghia la x > 3 Phuong trinh da cho tuong duong

[\/M—(x—n] +2(\3/m—x):2x2—10x+12.

Hay
3x—5—(x—1)>2 19x — 30 — x2
+2 5 =2(x—2)(x - 3).
V3x=56+x-1  ({/19x-30)" +x- V192 —30 +x2
Thu gon moi tit s6 va phan tich thanh nhan ti, ta dude
—(x—-3 -2)(x—3 5
-Dw-3) ,  @-De-+B) o g

V3x—5+x-1  ({19x-80)" +x- /I9x—30+x2
Pt nhan t& chung, dan dén

1 N 2(x+5)
V3x—b+x-1 (Y19x—30) +x- ¥/19x— 30 +12

(= 2)(x —3) +2| =0.

5 o P A v A b z
Vix> 3’ nén biéu thuc trong dau ngoac vuoéng dudng. Tu do, ta thu dudc

(x-2)(x-3)=0ox=2vx=3. 0

Giai phuong trinh

(x+6) - Vx+T7+(x+11)-Vx+12=(x+8)-(x +9). (2.14)

Loi gidi. Diéu kién phuong trinh da cho c6 nghia x > 7.
Phuong trinh (2.14) tuong duong véi

(x+6) - (Vx+T7-2)+(x+11)-(Vx+12-3)=x2 +12x + 27

hay
x+6 x+11
(x+3) + -x+9)| =0.
Vx+T+2 Vvx+12+3
Ta thay x = -3 1a mot nghiém ctia phuong trinh da cho.
Xét phuong trinh
6 11
2 . _(x+9)=0. 2.15)

+
Vx+T7+2 x+12+3
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e V6i x> -6, ta co

x+6 <x+6
Va+T7+2 2
va
x+11 x+11 x+12 x+12
< < <
Vx+12+3 3 3 2
Suy ra
x+6 N x+11 <x+6+x+12 49
=X .
Vx+7+2 Vx+12+3 2 2
Do do, (2.15) vo nghiém.
e V6i -7T<x<-6,tacox+7>0vax+6<0,nén
x+6 - x+7 <x+7
Vx+7+2 Vx+7+2 2
Mat khac, x > -7, nén x+ 11 >0, do d6
x+11 <3c+11<x+11
Vx+12+3 3 2
Suy ra
x+6 N x+11 <x+7+x+11 49
=x+9.
Ve+T7+2 Vx+12+3 2 2
Do do, (2.15) v6 nghiém.
Vay (2.14) ¢6 nghiém duy nhat x = —3. O

Giai phuong trinh

22 —8x2+23x—16=(x+2)-Vx + 1. (2.16)

Loi binh. Trudc hét, ta tim luong lién hop cia vx + 1. St dung may tinh cam tay, véi lénh
[SOLVE), ta dudc nghiém gan dung 4.302775638. Luu nghiém nay vao phim bang
cach bAm [ A ). Tiép theo ta bAm VA +1, ta dudc 2.302775638. Nhan xét rang

A+1=A-2
Do d6, lugng lién hop cta vx +1 1a x — 2. Viét (2.16) duéi dang
X% —8x%+23x— 16— (x +2)(x —2) = (x +2)[Vx + 1 - (x - 2)].

Tuong duong
(x+2)(x2—5x+3)

Vix+1l+(x+2)

(x—4)[x2—5x+3):—
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Chuyén vé va dat nhan ti chung, ta dudc

x+2
Vx+1+(x+2)

Quy dong phuong trinh trong dau ngoic vudng, tit phuong trinh trén, ta thu dude

x—4+

(x2 —5x+3)

2 _ _
(x2—5x+3) x“-bx+10+(x—-4)vx+1 0. (2.17)
Vx+1l+(x+2)
Xét phuong trinh
x®—Bx+10+(x—-4)Vx+1=0. (2.18)

Dé giai (2.18), ta c6 thé lam nhu sau:
Do x? —5x+10>0, nén ta phai c6 x—4 <0. Ta c6

d-—x)2+(x+1) 3 x2-3x+3
2 Bl 2

x2—5x+10—(4—x)\/x+1>x2—5x+10—

Do do, (2.18) v6 nghiém.
Nhu vay, (2.17) xay ra khi

x2—5x+3:0<>x:%(5—vﬁ§)vx:%(5+vﬁ§)

1
Chi c6 nghiém x = 3 (5+/13) thoa phuong trinh da cho.
Mot ¥ tuéng rat hay ctia em Nguyén Minh Hoang Nhdt 4 1a viét (2.16) duéi dang

(x—2—\/x+1)-[x2+ax+b+(cx+d)-\/x+1] =0.
PéE tim cac sb a, b, ¢, d, x6t ham sb
f(x):x3—8x2+23x—16—(x+2)\/x+1—(x—2—\/x+1) (x2+ax+b+(cx+d)\/x+1).

Ta c6
f(0)=3(b+d-6),
< fB)=3a+b+6c+2d+7,

f(8)=-3(8a+b+24c+3d +18),

f(15)=-9(15a + b +60c +4d + 21).
Giai hé phuong trinh

£(0)=0, a=-5,
f(3)=0, b =10,
4 .y

f(8)=0, c=1,
£(15)=0 d=-4.

Nhu vay, phuong trinh da cho tuong duong
(1-2-Va+1): [a? =52 +10+(x-4)-Va+1| =0,

4Hoc sinh 16p 12 Toan, trusng THPT chuyén Luong Thé Vinh, Pong Nai, nam hoc 2016 — 2017.
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Giai phuong trinh

%3 +5x%+2x=3-(x+1)V3x + 2. (2.19)

Phén tich. Dung may tinh bé tidi ta tim dudc cac nghiém xap xi ctia phuong trinh da cho 1a
—0.6180339887. Luu s6 nay vao phim A. P& tim luong lién hop cta v3x + 2, ta bAm v3A +2,
ta dudc 0.3819660113. Con sb nay bang A + 1. Nhu vay, luong lién hop caa v3x+2 1a x + 1.

N, e 20 - X <A 2 s A
Loi giai. Diéu kién 3x+2 >0 hay x > ~3 Viet (2.19) tuong duong

x° +5x2 + 2x
x+1

—3(x+1):3-[\/3x+2—(x+1) .

Hay
(x+3)(x2—x-1)  3(—x2+x+1)

x+1 CVBx+2+(x+1)
Chuyén vé va dat nhan ti chung, ta dudc

x+3+ 3
x+1 V3x+2+(x+1)

x?-x-1)- =0. (2.20)

N 2 d A 2 .
Do diéu kién x > —3 nén biéu thic trong dau ngoac vuong duong. Do do, (2.20) xay ra khi
va chi khi
1 1
2 _ —_ = = — J— g
x“—x 1—O©x—2(1 \/5)Vx—2(1+\/5).

Vay phuong trinh da cho ¢6 hai nghiém

x:%(l—\/g)Vx:%(1+\/5). ]

Giai phuong trinh

2x3 — T +11x—1=(4x+7)-V2x + 3. (2.21)

Phén tich. Dung may tinh cho mét nghiém xap xi 1a 4.449489743. Luu s6 nay vao phim A
va bam V2A + 3, ta dudc 3.44949548. S6 nay bang A — 1. Nhu vay, luong lién hop caa v2x + 3
lax—1. <

Ldi gidi. Viét phuong trinh da cho tuong duong

2x3 —Tx2+11x—1
4dx+7

=Vv2x+3.
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2% —Tx? +11x -1
ad :x:7 X (x—1)=v2x+3-(x—1). (2.22)

Xét
V2x+3+x-1=0ox=2-6.

Gia tri nay khong thoa phuong trinh (2.21).
Xét vV2x+3+x—1#0. (2.22) viét lai thanh

2x-3) (x2—4x—2) —(x2—4x—2)

4x+17  Vox+3+x-1

Chuyén vé va dat nhan ti chung, ta dudc

29c—3+ 1 ~0
4x+7 V2x+3+x-1 ' O

(x% - 4x-2)

Vi du 2.13: Thi thit THPT chuyén Hung Vuong, 2014 - 2015

Giai phuong trinh

Vi—1+Vx+3+2Vx3—4x2+8x—5=2x. (2.23)

Loi giai.

(223) o Va—1+(Vx+3-2)+2Vx3 -4x2+8x-5-(2x—2) =0

@\/x—1+x;1+2\/(x—1)~(x2—3x+5)—2(x—1):0

x+3+2
-1
oVro1- 1+x—+2(\/x2—3x+5— x—l)] =0
Vx+3+2
-1 2x2—4x+6
ovVx—-1-11+ X + (o x+6) ] = ]
. Vx+3+2 \/x2—3x+5+\/x—11

>0

Giai phuong trinh

—x3+x+2=V3x2+4x+5. (2.24)

Lgi giai. (2.24) tuong duong véi
V8x2+4x+5-2+x3 —x =0.

Nhan lugng lién hgp, ta co

3x2+4x+1

V3x2+4x+5+2

+(x+1Dx(x—1)=0.
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Hay ( X )
x+1)EBx+1
+(x+ Dx(x—1)=0.
V3x2+4x+5+2
bat nhan ti chung ta dudc
3x+1
(x+1) ad +xx—1)|=0.
V3xZ+4x+5+2
Truong hop 1. x+1=0 tic x=-1.
Truong hop 2.
3x+1
+x-(x—1)=0. (2.25)
V3x2+4x+5+2
Bang xét dau
X —00 —% 0 1 +00
3x+1 - ¢ + i + i +
x?—x £+ 0 - 0+

. 1 .
e Neu -3 <x<0hoac x> 1, ve trai caa (2.25) duong, nén (2.25) vé6 nghiém.

2 1 . .
e Neux< ~3 ta ching minh

3x+1 3x+1 9
> >x—x
V3x2+4x+5+2 2
That vay,
3x+1 3x+1 1 1
> o < —.
V3x2 +4x+5+2 2 V3x2+4x+5+2 2
Piéu nay luén ding.
3x+1
X e x—? o2l +x+1>0.
Piéu nay ciing luon ding.
e Néu 0 <x <1, ta chitng minh
3x+1 3x+1 9
> >x—x
V3x2+4x+5+2 8
Ta co
3x+1 3x+1 1 1

> < >
V3x2+4x+5+2 8 V3x2+4x+5+2 8
o V3x2+4x+5<6

< 3x2 +4x-31<0.

Piéu nay luén ding do 0 <x < 1.
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Tiép theo, ta chitng minh
3x+1 9
> x —x”.
8

Piéu nay don gian vi bat dang thic can ching minh tuong duong véi bat déng thic

luon dung la

8x% —5x+1>0.
Nhu vay, (2.25) vo nghiém.
Tém lai, phuong trinh da cho chi c6 nghiém x = 1. OJ

Loi binh. Loi giai bang phuong phap lién hdp nhu trén qua phic tap. Mong quy thay co
tim thém cach giai khac.

Cé thé giai (2.24) nhu sau:

(2.24) tuong duong véi

—x3+x+2>0,

a8 —2xt—4x3-2x2-1=0.

Phén tich phuong trinh thi hai thanh nhéan t, ta dudc

(x+1)(x° —x* x> - 3x% +x - 1) = 0.

Ta co
Woxt -8 +x-1=a" -2 -22-(x®-x+1)—a*
:xz(xs—35—2)—(352—x+1)—x4
Pé y rang
x3—x—2<0,
x2-x+1>0,
x*>0,
nén
W—xt—x3-38x2+x-1<0. &

Giai phuong trinh

2 —x%+1=vVx2+4x+13. (2.26)

Loi binh. (2.26) tuong duong véi

x3—x2+120,

a0 — 25+t +2x3 -3x2-4x-12=0
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Hay
x-x2+1>0,
(x—2) (2% + 23+ 4%+ 5x +6) = 0.

Ta ¢o

x5+x3+4x2+5x+6=x2(x3—x2+1)+x4+x3+3x2+5x+6

=23 -2+ D+ 222 +x+ 1)+ 2x2 +5x +6 > 0. &

Giai phuong trinh

2 6

+ +x-2=0. (2.27)
V3x2+4x+5 V8x2+9x+10

Loi gidi. Do 3x?+4x+5>0 va 8x2 +9x + 10 > 0 v6i moi x € R, nén phuong trinh da cho xac
dinh v6i moi x thudc R.
(2.27) tuong duong véi

2 ) ( 6
— 1|+ -2l+x+1=0 (2.28)
V3x2+4x+5 V8x2 +9x+ 10

hay
2-V3xZ+4x+5 +2(3—\/8x2+9x+10)+
X

V3x2+4x+5 V8x2 +9x+ 10

Nhan véi lugng lién hop ctia méi tit thide trong moi phan thiic, ta dude

+1=0.

—8x2—4x-1 N 2(-8x2-9x—1)
A-(2+A) B-(83+B)

+x+1=0, (2.29)

g day,
A=V3x2+4x+5, B=V8x2+9x+10.
Chuyén vé va dat nhan ti chung trong (2.29), ta dudc

3x+1 2(8x+1)

1 -1|=0. 2.30
“V |2 e "B GB) (230
Ta thiy x = —1 13 mo6t nghiém ctia phuong trinh da cho.
Biang may tinh bd tui, ta thay
3x+1 - 1
A-(2+A) 2
hay
3x+1 1

<=, (2.31)
V3x2+4x+5-(2+V3x2+4x+5) 2
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That vay, (2.31) tuong duong véi

6x+2<3x%+4x+5+2V3x2+4x+5

hay
3x% —2x+3+2V3x2 +4x+5>0. (2.32)
Ma (2.32) ludn dang, nén ta c6 (2.31). Mot cach hoan toan tuong tu, ta cing ¢6
2(8x+1) < 1
B-3+B) 2’
Nhu vay
3x+1 28x+1) 1 1
+ <—+-=1
A-2+A) B-3+B) 2 2
Do d6, (2.30) v6 nghiém.
Vay (2.27) c¢6 nghiém duy nhat x = —1. O

Vi du 2.17: Thi thit PH 2016, THPT chuyén Lwong Thé Vinh, Pong Nai

Giai phuong trinh

10x 9x

- +x-4=0.
V3x2+4x+5 V11x2+12x+13

Lgi giai. Phuong trinh da cho xac dinh v6i moi x € R.

Dit
A=V3x2+4x+5>0, B=+v11x2+12x+13>0.
Dé y rang
B?2-A%2=8(x?+x+1)>0,
nén B> A.
Ta c6
10 9 10B -9A
x X _ X )go,ngo.
V3x2+4x+5 V11x2+12x+13 A-B

Do d6, phuong trinh da cho vo nghiém néu x < 0.

Viét phuong trinh da cho tuong duong

10x ) ( Ox
— 4| +]|x- =0.
V3x2+4x+5 V11x2 +12x+ 13

Quy dong va nhan lién hop, ta dudc

2(x—2)(13x + 10) N x(x—2)(11x+34) 3
A(5x +24) BO9+B)
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Dat nhan ti chung

2(13x+10) x(1lx+34)] _
AGx+24) BO+B) |~

Do x > 0, nén biéu thitc bén trong dau ngoic vudéng luén duong. Nén ta c6 x = 2 14 nghiém

(x—2)

cua phuong trinh. O

Bai tap 2.9. Giai cac phuong trinh sau:

1) Va2 +7x+T+ Va2 +4x+ 13- Va2 +x+19— Va2 +5x+11=0;

Pap sb. x = 2.

2) VaZ+10x—3+ Va2 +11lx—6= Va2 +12x -9+ Va2 + 13x — 12;

Pap sb. x = 3.

3) Va2+10x—-3+ Va2 +11x-6-2Va2+12x-9=0;
Pap sb. x = 3.

4) V3x2-Tx+3—-Vx2-2=v3x2-5x—1-Vx2-3x+4;
Pap sb. {2}.

5) Va2+13x+19+ Va2 +14x+ 17+ Va2 +16x+ 13+ Va2 + 20x + 5 = 28;

Pap sb. x = 2.

6) VaZ+2+ VA2 +3x—2=V3x2+x+5+ V2x2 + 2x —5;

Pap sb. x = —§Vx:O.

Bai tap 2.10. ° Giai cac phuong trinh sau:

D) x=V1+VT+x. Dép sb. x
2) x=V2+V2+x. Pap so.
3) x=v4+v22+x. Pap sb. x
4) x=Vb5+V13+x. Pap sb. x
5) x=v6+v6+x. Dép sb. x
6) x=V7+VI+x. Dap so.
7T x=V11+V21+x. Dép sb. x

8) x=V12+V12+x. Pap so.

5Tran Vin Toan.
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9) x=vV13+V5+x. Pap s6. x =4.
10) x=1/20+ 20 +x. Dép sb. x = 5.
11) x=v21+V11+x. Pap s6. x =5.
12) x=v22+ V4 +x. DPap s6. x = 5.

Bai tap 2.11. ® Giai cac phuong trinh sau:

1) x=Vx+Vrt2. Pap s6. x = 2.

2) x=Vx+Vx+33. Pap sb. x = 3.

3) x=V2x+vVx+6. Dép sb. x = 3.

4) x=v/2x+vx +60. Pap sb. x =4.

5) x=V3x+Vx+12. Dép sb. x = 4.

6) x=1/3x+ Vx+095. Pap sb. x =5.

7) x=V4x+x +20. Dép sb. x = 5.

8) x=v5x+vx+30. Pap s6. x = 6.

9) x =V6x+x +42. Dép sb. x=1.
10) x=\/7x+Vx +56. Dép sb. x = 8.
11) x=V8x+Vx +72. Pap s6. x=9.
12) x =9+ vx+90. Pap sb. x = 10.
13) x=Vx+vx+2. Dap s6. x = 2.
14) x=vx+vx+33. Péap sb. x = 3.
15) x=v2x+Vx+86. Dép sb. x = 3.
16) x=v/2x+ vx + 60. Dap s6. x = 4.
17) x=V3x+Va+ 12, Dép sb. x = 4.
18) x=v3x+Vx+95. Pap sb. x =5.

19) x=v4x+ vx+20. Pap sb. x =5.

6Tran Vian Toan.
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20) x = V5% + Vx + 30. Dap s6. x = 6.
21) x=/6x+ Vx +42. Dép sb. x=1.
292) x=V/Tx+Vx + 56. Pap sb. x=8.
23) x=V8x+Vx+172. Dép sb. x = 9.
24) x=/9x +vx +90. Pap sb. x = 10.
25) x=Vx+ V45 —x2, Dap sb. x = 3.
26) x=V2x+v18 —x2. Dap s6. x = 3.
27) x=V3x+V32-x2. Dap s6. x = 4.
28) x=V4x+V50—x2. Pap sb. x =5.
Bai tap 2.12. 7 Giai cac phuong trinh sau:
1) Vx+10+2V3x+7-x—-8=0; Pap sb. {-1;6}.
2) 4V/x+10+V3x+7—-x—-15=0; Pap sb. {-1;6}.
3) Vx+10—vV3x+7+2x+9=0; Pap sb. {-1;6}.
4) V2x+5-3V3x+10+x2+x+3=0; Pap sb. {-2;2}.
5) 3v2x+5-5v3x+10+2x%2+x+1=0; Pap sb. {-2;2}.
6) V2x+T7+vV-x+10-x2+10x—15=0; DPap sb. {1;9).
7) Vax+5—V3x+1+3x2-18x+14=0; Dap sb. {1;5).
8) 3vVx+9+6v—x—4—x%—12x—47=0; Pap sb. {-8;-5).
9) Va2+x—11+v8x—23-x2+3x—2=0; Pap sb. {3;4}.
10) 4(\/m+ —2x+19)—4x2+11x+29:0; Dép sb. {~3:5}.
11) Va2 +9x+34+vV2x2 +13x+ 22+ 22+ 10x + 16 = 0. Pap sb6. {-6;-3).
Bai tap 2.13. 8 Giai cac phuong trinh sau:
1) x+1) Vx+2+(x+6)-Va+7=(x+3) (x+4); Pap sb. x=2.
2) x+2) Vax+3+x+T7)-Vx+8=(x+4)-(x+5); Pap sb. x=1.

"Tran Vin Toan
8Tran Vian Toan.
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3) (x+4) Vx+5+(x+9)-Vx+10=(x+6)-(x+7);

4) (x+5)-Va+6+(x+10)-vVx+11=(x+7)-(x +8);

5) (x+6)Vx+T7+(x+11)Va+12=(x+8)-(x+9).
Bai tap 2.14. Giai cac phuong trinh sau:

1) x?+9x+20 = 2v/3x + 10.

2) (3x+2)v2x—3=2x>+3x—6.

3) x®+x—7=Vx2+5;

4) 4Vx+2+v22-3x=x2+8, (x€R);

) (\/x+1+\/x—2)-(x—3\/x—2+2):

) (Ve+2-vx—1)-(x+3vVx—-1+3) =

7) (B, 2010) vV3x+1-v6—-x+3x%2-14x-8=0, (x € R);

8) 2-v2x+3—V4—x+5x%-8x—26=0, (xeR);
9) VaZ+12+5=38x+Vx2+5;

10) 2x2-11x+21=3-v4x —4;

11) m+x:m;

12) Va3 +17=38x-5+ Va3 +8;

13) V9—x+vBx—1=2x2+3x—1.

14) Va2-2x+5+5=vx—2+2x;

15) x=2vx -3+ Va3 — 3x2.
Bai tap 2.15. Giai cac phuong trinh sau:
1) 4vV1+x-1D(V1i-x+1)=
2) V2x—-3—/x=2x—6;

3) 9(V4x+1-V3x—-2)=x+3;

Pap sb. x = —1.
Pap sb. x = 2.

Pap s6. x = -3.

Pap s6. {-3}.
Pap sb. {2}.
Pap sb. {2}.
Pap sb. {-1;2}.
) 1
Dap so0. x = 5(5+3\/5).
Pap sb. x:g(1+\/5).
Pap s6. {3}.
Pap sb. {5}.
Pap sb. {3}.
Pap sb. {2}.
Pap sb. {3}.
Pap sb. {3}.
Pap sb. {2}.
Pap 6. x = 1.
Pap sb. x = 3.

Pap sb6. x=4vx=12.

bap s6. {0}.
Pap sb. {3}.

Pap sb. {6}.
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4) V2x2+3x+1-Va2-2x-5=x+2;

. 3 7
Papso. x=-2vx=——vx=—.
P x X 5 x 5

5) V2x2+3x—7—-Vx2-9=Vx2+4x+5; Pap sb. x = -3.

6) Va2 -bx+6—Va2—4x+5=x>—4x+3. Pap s6. x=1vax=2.

7 Vad—4x2+x+15+ Va3 —4x2—x+13=x+1.

Pap sb. {3;@}.
8

8) x=(Vx+1+1)-(Vx+1+x2+x-7); Pap sb. {2}.

9) V2x+4-2V2—-x= 5%; bap Sé.xz%Vx:Z.

10) 32+ Vx—2)=2x+Vx +6; Pap sb. {3;11_73\/5}.
Bai tap 2.16. ° Giai cac phuong trinh sau:

1) V1bx—14+V-2x+3 - (x2—2x+3) =0; Dép sb. x=1vx=2.

2) 2v15x+ 31+ v2x+3=x2+11x+19; Pap s6. x=-2vx=-1.

3) V15x—29— V2x—5=x2—-4x+6; Pap sb. x=2vx=3.

4) V=15x—29+ V/2x+5=x%+4x +6. Pap s6. x=-3vx=-2.

2.3 Phuong phdp dit dn phu

Lam giam sb6 can trong mot phuong trinh.

Giai phuong trinh

Vx+10+2V3x+7—-x—8=0. (2.33)

Lgi giai. Cach 1.
o« X .« A rd A ~ , ~ N 7
biéu kién dé bat phuong trinh ¢6 nghia la x > ~3
Dat t =vx+10>0. Ta c¢6 x = t*> — 10. Phuong trinh da cho tré thanh

2v/8t2-923=¢2—¢t-2

9Tran Vin Toan
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Piéu nay tudng duong véi

2-t-2>0,
ot=3vit=4.
=213 —15¢2+4t+96=0

Tré lai 4n x, ta tim dude cac nghiém ctia phuong trinh (2.33) 1a
x=—-1vx=6.

Cdch 2. Dit a = Vx+10, b = v3x+ 7. Chon x =a? - 10.
T phuong trinh (2.33), ta c6 hé

-3a2+b%2+23=0,

(2.34)
—a?+a+2b+2=0.
LAy phuong trinh thi nhét cong sdu 1an phuong trinh thit hai caa hé (2.34), ta dudc
—9a% +b% +6a+12b +35=0.
Hay
Ba+5+b)-(8a—7-b)=0.
Hé phuong trinh thi nhat
3a+5+b=0,
—a’+a+2b+2=0.
vo nghiém.
Hé phuong trinh thi hai
3a-7-b=0,
s@=3Ab=2)v(a=4Ab=5).
—a?+a+2b+2=0.
Tu do, ta cing tim dudc hai nghiém cta phuong trinh (2.33) 1a x = -1 hoac x = 6. O

Giai phuong trinh sau:

dx+2) - vVx+1—-(4x-2)vVx—1=09.

Ldi giai. Dat t = vx—1> 0. Phuong trinh da cho tré thanh
(A2 +6)V 2 +2=9+ (4t +2)t.
Binh phudng hai vé phuong trinh trén ta dudc

64t — 7213 + 1282 - 36t -9 = 0 © (2 — 1)(32£% — 20¢% + 54t +9) = 0.
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1 5
e Viit=—,tacox=—.
1 2, a Ccox 4

e Ham s6 f(¢) = 32¢3—20¢2 + 54t +9 dong bién trén nita khoang [0;+0c0), nén f(¢) > £(0) = 9.

Do d6, phuong trinh
323 —20t2 + 54t +9=0

v0 nghiém trén [0;+00).

. ;. |5
Vay phuong trinh da cho ¢6 nghiém duy nhat {Z } O

Giai phuong trinh

2%2 —2(x+3)Vx2 +3x+2+15x + 25 =0. (2.35)

Lgi giai. Cach 1.
Phuong trinh (2.35) tuong véi

2x% +15x+25=2(x +3)- Va2 +3x +2,

hay
(222 +15x + 25)(x + 3) > 0,
(2.36)
24x3 + 209x2 + 594x + 553 = 0.
Giai hé (2.36), ta dudc
7 1
ox:—gvle—G(—51—\/ﬁ). 0

Phén tich. Ta giai phuong trinh (2.35) bang cach dua (2.35) vé phuong trinh dang cap
theo x +3 va Va2 + 3x + 2 bang cach gia st

2x2+15x+25:m~(x+3)2+n-(x2+3x+2), VYm,n.

Hay

262 +15x+25=(m +n)x’> +(6m +3n)x +9m +2n, VYm,n. (2.37)

Pong nhat céac hé s6 & hai vé cta (2.37), ta dude hé phuong trinh

m+n=2,

m=3,
6m+3n=15 <

n=-1
Im +2n =25

Do do,
2x% + 15x + 25 = 3(x + 3)% — (22 + 3x + 2). 4
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Loi giai. Cach 2.
Phuong trinh (2.35) tuong véi

3(x+38)2 —(x®+8x+2)—2(x +3)Va2+3x+2=0. (2.38)
Pata=x+3, b = Va2 +3x+2, (2.38) thanh
2 2 b
3a”—2ab-0b :O©a:—§va:b.
Téi day, dé dang giai dude (2.35). O

Loi binh. Viéc st dung dong nhit nhu cach gii trén khéng phai lic nao ciing dé thuc
hién. *

Lgi giai. Cach 3.
bat y = V2 + 3x + 2. Cung v6i phuong trinh (2.35), ta c¢6 hé phuong trinh

2x2 —2xy +15x -6y +25=0,

(2.39)
x2—y2+3x+2=0.
Cong hai phuong trinh trén, ta dudc
3x%—2xy—y?+18x -6y +27=0.
Phuong trinh nay dudc phan tich thanh
Bx+y+9)-(x—y+3)=0.
Nhu vay, ta chi can giai hai hé
3x+y+9=0,
x2—y?+3x+2=0
va
x—y+3=0,
x> —y?+3x+2=0.
Coéng viéc nay thi don gian. O

Giai phuong trinh

60—15vV-2-3x—-30V3—x+4/(-2-3x)-(3—x)—Tx = 0. (2.40)
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Lgi giai. Phuong trinh (2.40) tuong duong véi

60-15(vV—-2-3x+2vV3—x) +4v/(-2—3x)-(3—x) - Tx = 0. (2.41)

Patt=v-2-3x+2V3—-x,taco

t2=10—Tx+4/(-2-3x)-(3—x)
Phuong trinh (2.40) tré thanh

t2-15t+50=0<t=5v¢=10.

* V6it=5,taco v-2-3x+2v3—x=5.

2z 4 2
Ham so0 f(t) = v—-2-3x+2v3—x nghich bién trén doan —5;3

va phuong trinh co

nghiém x = -1 va d6 ciing 14 nghiém duy nhét cta phuong trinh v-2-3x+2v3—-x =5.

e Tuong tu, phudng trinh v—2—3x +2v3—x = 10 ciing c6 nghiém duy nhéat x = —6.

Vay phuong trinh da cho ¢6 hai nghiém la x =-1 va x = —6. O

Giai phuong trinh

V62 — 40x + 150 — V/4x2 — 60x + 100 = 2x — 10.

Ldi gigi. Cdch 1. Pit

y=v6x2-40x+150>0, z=V/4x2—60x+100 > 0.

Ta ¢6 hé phuong trinh
y—z=2(x-5),

y2+22=10(x-5)2.

Thay phuong trinh thi nhat vao phuong trinh thi hai, ta dude
3y2-10yz+322=0< y=3z hoac y = g

e V6iy=3z,taco

. 5
V632 — 40x + 150 = 3v/422 — 60x + 100 & x = 15 hodc x = 5

Th lai, ta chi nhan nghiém x = 15.
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» z .
. V01y:§,taco

3v/6x2 — 40x + 150 = V4x2 — 60x + 100.
Phuong trinh nay vo nghiém.

Vay phuong trinh da cho ¢6 nghiém x = 15.
Cach 2. Xét x > 5. Chia phuong trinh cho x -5, ta dudc

\/6x2 — 40x +150 \/4x2 —60x+100 _

=2
(x—5)2 (x—5)2 ’
hay
B(x—5)"+(x+5) [B(x—5-(x+5)®
(x - 5)2 (x - 5)2 T
Tuong duong
2 2
\/5+(x+5) _\/5_(x+5 L
x—=5 x—5
. x+5)? . e s
bat y = (—5) > 0, phuong trinh trén tré thanh
x—
VBry—/B=y=2. (2.42)

Ham sb

f=vs+y—-v5-y, 0<y<5
dong bién trén doan [0;5], lai thiy y = 4 13 mo6t nghiém ctia phudng trinh (2.42), nén (2.42)
c6 nghiém duy nhat y = 4. Véi y =4, ta ¢

(x+5

2

5 .
_) =4 < x =15 hoac x = = (loai) .
x—5 3

Néu x—5<0, ta c6 x—5=—/(x—5)2. Van li luAn nhu trén, ta c6 phuong trinh

VEry—B—y=-2.
Giai phuong trinh nay, ta dudc y = —4. Tré lai 4n «, ta c6
(x+5)2
R R
x—5

Phuong trinh nay v6 nghiém Vay phuong trinh c6 nghiém duy nhéat x = 15.
Cach 3. Binh phuong phuong trinh da cho ta dudc

6x2 — 60x + 150 = 2\/(6362 —40x + 150)(4x2 — 60x + 100).
Tiép tuc binh phuong, ta cé

< 15x* — 340x2 + 2250x2 — 8500x + 9375 = 0.
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Dung may tinh ta c¢6 dudc mot nghiém x = 15, nén ta phan tich dudc
& (x—15)(15x% — 115x% + 525x — 625) = 0.

N . " 5
Tu do, ta ¢c6 © x=15 hoacng.

Thit lai ta chi nhan nghiém x = 15. O

Giai phuong trinh sau:

(18 —4x)V2x -3+ (4x —3)V5—2x =2+ 8V 16x — 4x2 — 15.

Lgi giai. V6i nhiing bai toan phuong trinh vé6 ti cho duéi hinh thic nay ta thuong khéo 1éo
“kéo” cac mbi quan heé gitia “cén thiic va da thiic” sao cho that khéo nhit. Nhung ta can chu
y t6i khi muén ap dung cho bai toan ta can dé y t6i méi luong duyén ctaa “va, Vb, Vab”. Bay
gi0 minh dua ra hai huéng giai cho bai toan nay nhu sau.

Trudc tién ta can dat diéu kién cho cac can thic c¢6 nghia. Piéu kién:

2¢—-3>20

DO w
VA
K
VA
DO on

5-2x2>0 <

16-4x2-15x>0
Huéng gidi 1. Ta d€ y réng
(2x —3)(5—2x) = 16 — 4x> — 15.

Gio ta sé kéo su khéo 1éo vé mbi quan hé “cén thic va da thiic” trong bai toan. Cu thé, ta
xét phuong trinh:
13-4x=a(2x—3)+ b(5—2x) = 2(a — b)x — 3a + 5b.

Can bang hé sb hai vé phuong trinh ta thu dudc

2(a-b)=-4 a=
-3a+5b=13 b=

Tuong tu ta xét phuong trinh
4x -3 =a(2x—3)+ b(5—2x) =2(a — b)x — 3a + 5b.
Can bang hé sb hai vé phuong trinh ta thu dudc

Aa—-b)=4 a=
~3a+5b=-3 b=
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Chi ¥ thém mét diéu tuyét diéu d6 1a (2x —3) + (5 —2x) = 2. T6i day y do giai bai toan da rd.
Pit u = v2x—3,v = V5 —2x (u,v > 0). Khi d6 phuong trinh da cho dudc bién d6i thanh

3 7
(—u2+—v2
2 2

7 9

3 9
u+|=-u“+-=v"|v=2+8uv,
2 2

tuong duong
3wl + v+ Tuv(u+v) =4+ 16uv,

hay
3(u+v)2—-uv)+Tuv(u+v)=4+16uv. (2.43)
t2-2

Laidat t=u+v, vV2<t<2,tacéuv=

3(2 tz_z)+7(t2_2)t—4+16(t2_2)
2 2 B 2 )

. Lac doé phuong trinh (2.43) tré thanh:

hay
42 +t+6=0t=2.

Véi ¢ =2, trd vé an x, ta tim dudc x = 2.
Hudng giai 2. Ta phan tich lai bai toan duéi hinh thic khac: Ta cling ¢6
(2x - 3)(5—2x) = 16x — 4x% — 15
va diéu “tuyét diéu”
2x-3)+(5—-2x)=2.
Lai ¢6 nhan xét
13-4x=3+10-4x=3+2(5—-2x), 4x-3=4x+3-6=3+2(2x—-3).
Vay y do giai bai toan ciing da hién 1én. Lic d6 véi cach dit nhu trén ta thu dude phuong
trinh méi:
(3+2u?)v +(3+20%)u = 2+ 8uv < 3(u +v) +2(u +v)uv = 2 + Suv.

Téi day tuong tu nhu huéng giai 1. Cac ban tiép tuc nhé.
Huong giai 3. Dat

t=v5—2x+Vv2x-3.

Ta ¢o

2=2+2V5-2xV-3+2x

3= —4V5—-2x+4x-V5-2x+ 12V -3+ 2x —4x- V-3 + 2x.
Phuong trinh da cho tré thanh

24t +t+6=00t=-1Vt=2VvE=23. O
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Giai phuong trinh

(9x—2)-\/3x—1+(10—9x)-v3—3x—4\/—9x2+12x—3:4.

Lai gidi. Viét phuong trinh da cho thanh

[3(3x—1)+1]-v3x—1+[3(3—3x)-v3—3x+1]—4\/(3x—1)-(3—3x):4.
Pata=v3x-1>0,b=v3-3x>0, ta c6 hé

(Ba%+1)-b+(8b%2+1)-a—4ab =4,

a?+b2=2.
Pay 1a hé d6i xting theoa, b. Pat S=a+b>0, P =a-b >0. Tt hé trén, ta cé

3 S%-2
3(S°-3SP)+S—-4P =4 P= ,
= 2

S2_2P =2 S(8S2+4S-20)=0.

. . 10 A a2 o« a1z
Tt phuong trinh tha hai, tac6 S=0,S=2,S = 3 Ta chi nhan S =2. Khi do, P =1. Tu d6
2
suyraa:bzlvéx:§.
2
Vay phuong trinh da cho ¢6 nghiém x = 3 O

Giai phuong trinh

Gx+1)-V2x+1—-(7x+3)-Vx=1. (2.44)

Loi giai. Pieukién x>0. Pata=v2x+1vab=yx. Tacé
5x+1=a®+3b%, Tx+3=3a%+b"%
(2.44) tré thanh
@?+3b%)-a-Ba?+b?)-b=1o(@-b)’=1oa-b=1.

Luc dé
V2x+1-vVx=1ex=0vx=4.

Vay (2.44) c¢6 hai nghiém la x=0vx=4. O
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Giai phuong trinh
(5bx—4)-vV2x—-3—-(4x—5)-V3x—2=2. (2.45)
N . 3
Lgi giai. Dieu kién dé (2.45) ¢c6 nghia la x > 5

Tu phuong trinh da cho, ta suy ra
(bx—4)-vV2x—3>(4x—-5)-V3x—2

Piéu nay tuong duong

2x% —3x%2-3x+2>0

hay
x+1D)x-2)(2x-1)>0.

A e 3 .
Do diéu k1enx>§,nen ta thu dude x > 2.

Viét lai phuong trinh da cho duéi dang
(5x—4)-V2x—3=2+(4x—5)-V3x 2. (2.46)
Binh phuong phuong trinh trén, ta dudc phuong trinh tuong duong.
24% - 3x? - 3x -2 =4(V3x—2-5.) (2.47)
bit ¢ = v3x -2, (2.47) tré thanh

%+ 6t —40¢% +3t2 - 56t+6=0.

(t—3)- (¢° +3¢* + 15> + 5% + 18— 2) = 0. (2.48)

Do ¢ > 2, nén

5 +3t2 + 1562 + 512+ 18t -2 > 0.

Do do, tu (2.48), cho ta ¢t =3. Khi dd, v3x—2=3 hay x=6.
Vay phuong trinh da cho ¢6 nghiém x = 6. O

Giai phuong trinh

2x—T)+11v/2Bx— 1) = V2(12x2 — 13x + 3) + 8V4x — 3.
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N, 0 e 2 « X .« A 2 ~ , ~ N 3 ~ ~
Loi giai. Diéu kién dé phuong trinh c6 nghia la x > 7 Phuong trinh da cho tuong duong

vii

2(4x —3) — (6x —2)+ 11vV6x — 2 — 10 = /(4% — 3)(6x — 2) + 8V/4x — 3. (2.49)

a=V4x—-3>20, b=v6x-2>0.

Phuong trinh (2.49) tré thanh

2a% - b%+11b-10=ab + 8a. (2.50)
hay )
2a2+(—b—8)a—b2+11b—1O:O©a:5—§Va:b—1.
Tré lai 4n x, phuong trinh (2.49) c¢6 hai nghiém la x=1vx = 3. 0J
Vi du 2.28
Giai phuong trinh

(x—1)-vVax+vVd—x=2-Vx2-2x+2.

Pap s6. x=2vx=2+2.

Bai tap 2.17. 10 Giai cac phuong trinh sau:
1) (x—2)(x+5)-6VxZ+3x—-3=-12;
Papsb6. x=-Tvax=—4vx=1vx=4.
2) (x+9)(x—2)—6Va2+7x+7=-30;
Pap s6. x=-9vx=—6vx=-1vx=2.
3) (x+3)(x+6)—4Vx2+9x+9=6;
Pap s6. x=-9vx=—-8vx=-1vx=0.
4) (x+3)(x+8)—4Vx2+11x+19=2;
Pap s6. x=-10vx=-9vx=-2vx=—1.
5) (x—2)(x—10)—6VxZ-12x+12=3.

Papsd. x=—-1vax=1vx=11vx=13.

Bai tap 2.18. !! Giai cac phuong trinh sau:

10Tran Van Toan
1Tvin Van Toan
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1) (x®-9x+50) Va2 -9x—6-2-(7x2 - 63x—10) = 0;
Papsb. x=-5vae=—2va=-1vx=10va=11vx=14.
2) (x®+9x+50)- Va2 +9x-6-2-(7x% +63x — 10) = 0;
Pap s6. x=-14vax=-11vx=-10va=1vx=2vx=5.
3) (x?-11x+60)- Va2 —11x+4—-2-(7x% - 77x +60) = 0;
Papsd. x=-4vx=—-1vx=0vx=11vx=12vx=15.
4) (x?+11x+60)- Va2 +11x+4 -2 (7x? + T7x +60) = 0.
Papsb. x=-15vx=-12vx=-11vx=0vx=1vx=4.
5) (x?—15x+86) Va2 — 15x + 30 —2(7x% — 105x + 242) = 0.
Papsb. x=-2vx=1vx=2vx=13vx=14vx=17.

Bai tap 2.19. '? Giai cac phuong trinh sau:

3 35 . 15
1) x+ Y Pap s6. x=— vax=5.
x2-9 4 4
4 35 < 20
2) = Pap so. x=5vx=—.
x2-16 3 3
6 35 2 15
3) =22 Pbap s0. x=— vax=10.
x2-36 2 2
8 70 . 40
4) ph—— - Pap s0. x=10vx=—.
x2-64 3 3
3x 32 P
5) x+ =—. bap so0. x =4.
Vx2+9 O
4x 27 P
6) x+ —=—. Pap so0. x =3.
Vx2+16 5
6x 64 .
7 x4+ ——=—. bap s0. x=8.
Vx2+36 O
8x 54 .,
8) x+ —m=—. Pap so0. x =6.
Vx2+64 5
9x 96 P
9 x4+ —m=—. bap so. x =12.
Vx2+81 O
5x 27 .,
10) x+ ———=—. Pap so. x = 3.
V25—x2 4
5x 32 .
11) x+ ——=—. bap so. x =4.
V25 — x2 3

I2Tran Van Toan
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10x 27 .
12) x+ —=—. Dap so0. x = 6.
V100 — x2
10 64 P
18) x4+ —0o =22 Pap sb. x = 8.
100-x2 3
14) x— o § Pap sb. x = -3.
25-x2 4
5x 8 p
15) x—-—=—. Pap s0. x=-4
V25—x2 3
1 <
16) x— 0 _3 Pap so. x = -6.
100-x2 2
10x 16 .
17) x—-—=— Pap so. x = -8.
v100-x2 3
Bai tap 2.20. Giai cac phuong trinh sau
dx-1_ 8x%—2x—3 . 1= \/ 1+\/ 37
1) ; Dap so.
X X
1 2x-2x-10 2
2) il Xt - 20— ; Pap sb. { \/_}
x—2 x—2
_3 4 A 3 1+
3) x T _x2_3x-6 bap so.{ ( \/_)}
X
x+2 9 . %
4) x- =x"+2x—2; Pap s0. {-1+v2;-1+V5}.
X
-3+v1
5) x(x+3)+(x+3) %3—2 0; Pap sb. { e }

6) x(x+4)+(x+4)

Bai tap 2.21. Giai cac phuong trinh sau:

Dap sb. {2v2-2;-2- V13}.

(2x—1)*
2 J
Huwéng dan. Binh phuong hai vé ctia phuong trinh da cho, ta dudc

1) Dubil, A, 2008) V2x+1+v3—2x=

13
b —=;=.
apso{zz}

(4x2 —4x +1)?

4++v/—(4x2 —4x-3) = :

Pat t = /—(4x2 — 4x - 3).

(4x+1)?
27

4 5
2) VB+2x+V4—-2x= Pap so. {—5;2}.

3) dx+1)-V(x+1)(1-2x)=-1; Pap sb. {——'———}.
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4) (2x-5)-v(x—1)(x—4)=10;

5) Va+1+VaZ+4x+3=1/(x+2)3;

6) Vx+VaZ+2x=1/(x+1)3.

Bai tap 2.22. Giai cac phuong trinh sau:

1) vV2x2+4x-23-Vx2+2x—-8=1;
Huwéng dan. Pat t = Vx2 + 2x - 8.

2) V2x2-8x+25-Vx2—-4x+13=2;

3) V2x2-12x+46 - Vx2 —6x+22 =3;

4) V2x2—-8x+49—Vx2—4x+21=4.

Bai tap 2.23. Giai cac phuong trinh sau:

1) Va2+x+4+Val+x+1=v2x2+2x+09;

Pap sb. {5}.
v5-3
(-

Pap sb. {

p -1
Pap so. {\/52 }

Pap sb. {-6;4}.

Pap sb. {-2;6}.
Pap sb. {-3;9}.

Pap sb. {-6;10}.

Pap sb. {-1;0}.

Huwéng dan. Cé thé dat t = Va2 +x+1 hodc ¢ = x% +x.

) Val+x+T+VaZ+x+2=v3x2+3x+19.

Bai tap 2.24. Giai cac phuong trinh sau:

1) \/x+2\/x—1+\/x—2\/x—1:x—1;
Huwéng dan. Pat t = vx—1.

2) Vx—2+v2x-5+Vx+2+3V2x—5="1TV2;

3) Va+8+2Vax+T+Vax+1l-Va+T=4;

4) (D, 2005) 2Vx+2+2Vx+1—-Vx+1=4;

5) Vx+11-6vVx+2+vVx-2-2vVx-3=2.

Bai tap 2.25. Giai cac phuong trinh sau:

1) Va+5-4vVr+1+Vx+2-2Vx+1=1;
2) Vi—-2Vx—-1+Vx+3-4vx—1=1;
3) Va+2+2Vax+1+Va+2-2Vx+1=2.

Pap sb. {-2;1}.

Pap sb. {5}.

Pap sb. {15}.
bap s0. {2}.

Pap sb. {3}.

P 31
Pap so. {7;3}.

Pap s6. [0;3].
Pap s6. [2;5].

Dap sb. [-1;01.
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Bai tap 2.26. Giai cac phuong trinh sau:

1) V2x2+5x+2+ V2x2 —3x+2 =4x;

2) VaZ+3x+5+ Va2 +10x+5="Tx;

3) V2x2+4x+3-V9x2+4x+3=—x;

4) V2x2+3x+5+V2x2—3x+5=3x.

Bai tap 2.27. Giai cac phuong trinh sau:

2

1) 2- x+3:\/x+7;
T

2) 3— x+6:\/x+11;
o

Bai tap 2.28. Giai cac phuong trinh sau:

1) Vx+1-Bx%2+x+1)=x3+3x2+3x;

Huwéng dan. Pat t = vx+1 > 0. Ta c6 phuong trinh

t- B2+ = +3x2 o (x-1)® =0.

2) Vi—x-(Bx%2—x+1)=x%—-3x2+3x

12 12
Bai tap 2.29. Giai phuong trinh \/12-—5 - X%+ \/*% == =0.
X X

Bai tap 2.30. Giai phuong trinh

dx+1) - Vx+2—-(4x-1)-vVx—-2=21

Bai tap 2.31. '® Giai cac phuong trinh sau:

1) 9+x)-vV3—-x+(11-x)-vV1+x—6V—x2+2x+3=16;

I3Tran Vin Toan

Pap sb. {1}.
Pap sb. {1}.
Pap sb. {0;1}.

Pap sb. {4}.

p -1
Pap so. {\/52 }

Pap sb. {-2;2}.

< (17
Pap so. { —¢.
ap so {4}

Pap s6. x=-1vx=3.
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2) (4x—1)-vV3-2x+(7T-4x)-vV2x—-1=2V—-4x2+8x—3 +4.

Pap sb. x=1.

3) —4v-9x2+12x-3+v3-3x-(10-9x)+v3x—1-(9x—2)—4 =0;

p 2
Pap so. x=-—.
p X 3

4) (25+2x)V7T—x+(27-2x)V6+x—10V—x2 +x+42 =65.

Pap s6. x=-2vx=3.

Bai tap 2.32. 4 Giai cac phuong trinh sau:

1) (x+3vx+2)(x+9vx+18) = 120x; Dép sb. x=4vx=9.
2) (x+38yx+2)(x+12yx+32) = 270x; Dép s6. x=1vx =64.
3) (x+12y/x+32) (x+9y/x + 18) = 462x. Dap s6. x=9vx=64.

Bai tap 2.33. Giai cac phuong trinh sau:

1)2—\/x =Vx+T, bap so. V5 .
x—3 2
, P, [x+2 2+ 3¢2 . . 3
Huong dan. Dat t = x—3 >0.Suy ra x= R Thay vao phuong trinh da cho ta
x_ —
dudc,
t* =43 -T2+ 4t +1=0. (2.51)

Chia (2.51) cho #2.

2) 3-

X 5 =vx+11. bap so. { 2\/_}.
x_

Bai tap 2.34. Giai cac phuong trinh sau:

1) (D, 2006) vV2x—1+x%2—-3x+1=0; Dép sb. {1;2- v2}.
2) x2+x+12Vx+1=36; Pap sb. {3}.
3) x2+x+6Vx+2=18; Pap sb. {2}.
4) 2x% —6x—1=4x+5. Dép sb. {2+V3;1-v2}.

Huwéng dan. Dat t = vdx + 5, phuong trinh da cho tré thanh

t2-292t2 8t +77=0o (t2+2t-T7)-(t2 -2t - 11) = 0.

Bai tap 2.35. Giai cac phuong trinh sau:

4Tran Vin Toan
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1) Vi—x+vV15+x=2; Pap sb. {-15;1}.
2) VTT+x+v20—x=5; Dap sb. {-61;4).
3) Vx-2+V6-x=V2; DPap sb. {2;6).
4) V13x+1+ vVix—1=3¥x. Pap so{%}

Huwéng dén. Chia phuong trinh cho ¥/x.

Bai tap 2.36. Giai cac phuong trinh sau:

1) Va+24+Va—x=4; Pap s6. x=-23vx =3.
2) Vx+24+{2—-x=2; Pap s6. x=-25vx =3.
3) Va+12+V—b5-x=1; Pap s6. x=-13vx = —4.
4) Yx+12+V-3-x=3. Pap s6. x=-11vx = —4.
5) V8+x+V8-x=1, Dap sb. {3v21;-3v21}.
6) V1I0—x—-V3-x=1; Pap s6. {2;11}.
7 Y24+ x+ V30— /x=6; Pap sb. {9}.
8) V/54+/x+ V54— /x=V18; Pap sb. {4416}.
9) Vx+10+ V3x+14=4. Pap s6. x = -2.
10) ¥Bx—7+ ¢3x—-1=4. Pap s6. x = 3.
11) €/x+56+4€/x+19:8. Pap sb. x =8.
X X
12) f/ﬂ+§/9_x:4. bap sO. x=1.
X X
13) ¥x+V2x-3={12(x-1). Pap s6. x=1vx=3.
14) 3x3+10:17\3/13£—13—0. Pap Sé.x:2vx=%(—3—2\/6)Vx:%(2\/5—3).

Bai tap 2.37. '° Giai cac phuong trinh sau:

1) V-Bx+5+ Vx+3+ vV4x—8=0;

Pap s6. x=-3vx=1vx=2.

I5Tran Van Toan
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2) V-6x+6+vVx+4+Vbx—10=0;

Papsb. x=-4vx=1vx=2.

3) V-4x-8+V3x+9+Vx—-1=0;

Pap s6. x=-3vx=-2vx=1.

4) V-3x+3+Vx+7+V2x—-10=0;

Papsb. x=-Tvx=1vx=5.

5) /-3x+6+ V2x+4+ Jx—10=0.

Pap s6. x =-2vx=2vx=10.

Bai tap 2.38. Giai cac phuong trinh sau:

1) V8—x+ v89+x=5; Pap sb. {-73;-8}.
2) vV629—x+vVTT+x=8; Pap sb. {4;548).
3) x+V1T—-x2+x-V17T—22=09; DPap sb. {1;4).

Huwéng dan. Pat y=v17—x2. Ta c6 hé

x?+y? =11,

x+y+xy=9.

) 22
4) 2x+ V26 —4x2 +4x- V26 —4x2 =2+ 51/22; Dépsﬁ.{l;g}.
5) x-v/35—x3-(x+ V35— ) = 30; Dap sb. {2;3).
Huéng dén. Dat y = V35— 3. Ta ¢6 hé
x3 +y3 =35,
(x+ y)xy = 30.

6) x.(19—x).(x+ 19—«

):84;
x+1 x+1

Dap sb. {3;4;6 - v29;6 + 29}
19

Huéng dan. Dat —
X+

lx =y, suy ra 19 —x =xy +y. Phuong trinh da cho tré thanh

x+y+xy=19,
xy(x+y)=84.
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30 5 )
7 ———— =x+V35—x3; Pap sb. {2;3).
x- V35— x3
Huéng dén. Dat V35—« = y. Phuong trinh da cho tré thanh
x3 +y3 =35,
30
—=x+y.
xy
8) V17—-x2=3-x); DPap sb. {1;4)}.

Huwéng dan.

* Cach 1. Pat u = /x vav=3-+/x. Ta c6 hé phuong trinh
u+v=3,
ut+vt=17.

* Cach 2. Dat t = \/x (¢t > 0). Phuong trinh da cho tré thanh

V1T-tA=8B-tP o t* +(-3)* =17

Lai dat
t+(t—3) 3 3
=t —et=u+t-,
2 2
ta dudc phuong trinh
3\4 3\4
(u+5) +(u-3) =17 164 +216:2 - 55=0.
2 2
x 35 « [5 5
9) x+ =—; Pap so. {—;=¢.
) x =7 12 ap so {4 3}
Huéng dan. Dat
1 x2 -1
- =u, =v.
x x
Phuong trinh da cho tré thanh
u2+v2=1,
1 1_35
u v 12
1 1 35 4 3 -5-V173
10) —+ =—; Pap sb.{=;= .
x Ji—g2 12 55 14
Huwéng dan. Pat v1-x2 = y. Phuong trinh da cho tré thanh
x2+y2=1,
1 1 35
—+—=—.
x vy 1

C6 thé lam nhu sau:
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e Binh phuong hai vé phuong trinh da cho, ta dudc

1 2 352
) o
x2(1-x2) xv/1-—x2 \12
5 1
e Pat t=———, ta dudc
xV1—x2
L1 85 1 1 35
x 12 12 < 1—2 12
Y hoge 1777 49
xV1-x2 12 V/l-x2 12
B4-x)Vx+1—-(x+1)V34—x
11) - - =30

V34—-x—vVx+1

Pap sb. {26;7).
Bai tap 2.39. Giai cac phuong trinh sau:

1) 4Vx+2+3V3x+1-V3x2+Tx+2-12=0; Pap sb. {7;5).

2) (Du bi, khéi D, 2006)
x+2VT—x=2Vx—1+V-x2+8x—T+1; Pap sb. 4;5).
3) VB—x+V9+x—-2V-x2—x+72=-3; Pap sb. {-8,7}.
4) 16-TVai—x—TV6+x+4vV—x2—2x+24=0; Pap sb. {-5,3}.

5) 5-4v10—x+x—4VT7+2x+2V-2x2+13x+ 70 =0;

Pap sb. {1,9}.

6) 8—5V7—-9x—6x—5V7+3x+2V49—-42x —27x2 = 0.
Pap sb. {-2,-1}.

Bai tap 2.40. Giai cac phuong trinh sau:

(2x—1)?
2 2
Huwéng dan. Binh phuong hai vé ctia phuong trinh da cho, ta dudc

1) Dubil, A, 2008) vV2x+1+v3-2x = Pap sb. {—%g}

(4x2 —4x +1)?

4++v/—(4x2—4x-3) = .

Pat t = /—(4x2 — 4x - 3).

(dx+1)?
27

2) V5+2x+V4—2x= Pap sb. {—2;2}.
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1 -v2 1
3) 4x+1)-V(x+1)(1-2x)=-1; Pap so. {——;—\/_——}.

2’ 2 4
4) (2x—-5)-v(x—1D(x—4) = 10; Dap sb. {5}.
5) Vx+1+Vx2+4x+3=+/(x+2)3; Dépsé.{@}.
6) \/E+\/x2+2x:\/(x+1)3. Dépsé.{\/i_l}.

Bai tap 2.41. !¢ Giai cac phuong trinh sau:

1) (5x—4)-v2x—3—(4x—5)-V/3x—-2=2; Pap s6. x = 6.
2) (5x—2)-vV—2x—6—(2x—5)-vV—6x—2=-12; Pap sb. x = —11.
3) (5x—3)-v6x—14—(3x—5)-v14x -6 =8. Pap s6. x =5.

2.4  Phuong trink dang cdp

Giai phuong trinh

452> +16 =5V x% —x2 + 16.

Lgi giai. Ta co

-2 +16=(x*+16)— x>
= (x2 +4)2 —9x?

=(x2-3x+4)-(x%+3x+4)
Ta biéu dién —3x% + 15x — 12 qua x2 — 3x + 4 va x2 + 3x +4 bang cach gia st
4x% +16 = a(x® — 3x+4) + b(x% + 3x +4).

Pong nhat hé sb hai vé cia phudng trinh, ta dudc a = 2 va b = 2. T d6, ta viét phuong trinh
da cho dudi dang

2.(x%—3x+4)+2x2+3x+4) =5V (x2—3x+4) (x2 + 3x + 4).

Dit

A=v(x2-3x+4), B=Vx2+3x+4.

16Tran Van Toan
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Ta c6 phuong trinh
2A% -5AB+2B%=0.
. R B . o 3z . . A )
Giai phuong trinh nay, ta dudc A = 5 hoac A =2B. Tu d6, ta tim dudc cac nghiém ctua

phuong trinh da cho la
x=—-4vx=-1lvx=1vx=4. 0

Loi binh. Lui giai don gian cho Vi du nay 1a binh phuong hai vé! &

Giai phuong trinh

2x%+5x—1=7Vx3-1. (2.52)

Loi gidi. Viét phuong trinh (2.52) thanh
2 +x+1D)+3(x -1 =7TVax2+x+1-Vx—1. (2.53)

bat
a=VxZ+x+1, Vx-1.

Phuong trinh (2.53) tré thanh

b
2a2+3b2:7ab©a:§Va:3b.

* V6ia= g, phuong trinh
\/ac2+x+1:1 x—1
2
vO nghiém.

e Vé6ia=3b,taco

VaZ+x+1=3vVx-1,
ta thu dudc x=4—-v6vx =4+ 6.

Vay phuong trinh da cho c6é nghiém x=4-v6vx =4+ 6. O

V6i phuong trinh dang

\/m-a2+n'ab+p-b2:r-a+s-b

ta c6 thé dua vé phuong trinh dang cap bang cach binh phuong hai vé cia phuong trinh da
cho.

Giai phuong trinh
2V2x2-2x+49=3-(x—5)—Vx+1. (2.54)
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Phan tich. Pat a =x—-5va b =+vx+1, ta sé biéu dién 2x2 - 2x +49 qua a2 va b2. Gia st
2x% —2x+49=m(x - 5> + n(x + 1).
Ta dé dang tim dudc m =2 va n = 1.

Do d6, ta c6 biéu dién
2x? — 2x +49 = 2(x — 5)* - (x + 1). 4

Ldi giai. (2.54) tuong dudng véi

2V2(x-52-(x+1)=3-(x—5) - vVx+ 1. (2.55)
Pata=x-5va b=vx+1,(2.55) thanh
2v/2a2 — b2 = 3a - b. (2.56)
Binh phuong (2.56), ta dudc phuong trinh hé qua
a?—6ab+5b2=0oa=bva=>5b.

Tu day, da c6 thé giai dude phuong trinh da cho.
Nghiém cua (2.54) la x = 8 hoac x = 35. O

Giai phuong trinh

x%+2x+36—6Vx3+5x2—28x—32=0. (2.57)

Loi gidi. Piéu kién (2.57) c6 nghiala -8 <x < -1vax>4.
(2.57) tuong duong véi

%% +2x+36—6+/(x — 4)(x + 1)(x +8) = 0. (2.58)
Ta co
X% +2x +36 = (x + 1)(x — 4) + 5(x + 8). (2.59)
Viét (2.58) tuong duong
(x+1)(x—4)+5(x+8)—6v/(x—4)(x+1)-Vx+8=0. (2.60)

bat
a=vVx-4)(x+1)>0, b=vx+82=0

(2.60) tré thanh
a’-6ab+5b>=0a=bva=5b.
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Tré lai 4n x, v6i chud y

A>0hoacB>0,

VA=VB o '
A =B,

cac nghiém cua (2.57) la
X=—-6Vx=-2Vx=6Vx=234. 0

Loi binh. Ngoai biéu dién nhu (2.59), ta con c6

2% +2x+36 = (x+ 1)(x+8)—T(x—4). &

Giai phuong trinh

6(2x% —x—43)-Va—T= (x> +38x—-291)- Va2 - 3x—4. (2.61)

Loi giai. Dat
a=Vx2-3x-4>0, b=vx-7>0.

Ta co
2x% —x— 43 =2(x% - 3x—4)+5(x —7) = 2a> + 5b>

x2+38x—291=(x>-3x—-4)+41(x—7) =a® +41b2.

(2.61) thanh
6(2a +5b2)b = (a® +41b%)a.

Khai trién phuong trinh trén, ta thu ducc
a® —12a%b +41ab® - 30b° = 0. (2.62)
Day la phuong trinh dang cip bac ba theo a va b. Cac nghiém caa (2.62)
a=bva=5bva=6b.

Tré lai 4n x, cic nghiém cta (2.61) 1a

x=8vx=9vx=19vx=31. 0

Loi binh. Néu yéu cau cta dé bai 1a giai phuong trinh

6(2x®-x-43)  [x2-3x—4
x2+38x—291 x-7

thi cac nghiém cta phudng trinh nay la

x=1vx=3vx=8vx=9vx=19vx=31. &
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Giai phuong trinh

Va2+42x+312=2-(x+10)— Vx2 +9x — 6. (2.63)

Ldi giai. Phuong trinh (2.63) tusng duong véi

V/3(x+10)2 - 2(2 + 95— 6) = 2- (x + 10) — Vx2 + 9x — 6. (2.64)
Pit a =x+ 10, b = Va2 + 9x — 6, phuong trinh (2.64) thanh
V/3a2 - 2b2 =24 b. (2.65)
Binh phuong (2.65), ta dudc phuong trinh hé qua
a®-4ab+3b>=0sa=bva=3b.

e Véia=0>b,taco

106
x+10=Vx2+9%x-60x=——m.

e V6ia=3b,taco

77
x+1O=3-\/x2+9x—6©x:—§Vx:2.

Thi lai, ta thiy cac gia tri x = —1% x= -2 va x = 2 déu thoa (2.63).

106 77
Vay (2.63) c6 ba nghiémx:—i Vx:—g Vx=2. O

Giai phuong trinh

V12x2 +133x+193 - 2Va2 —x-20=11Vx + 1. (2.66)

Loi giai. Diéi kién bat phuong trinh c6 nghia 1a x > 5.
(2.66) tuong duong véi

V12x2 +133x+193 =2Vx2 —x - 20+ 11Vx + 1. (2.67)
Binh phuong (2.67) ta dudc
12x2 +133x+ 193 = 4x2 + 117x + 41 — 44Vx + 1V x2 — x — 20. (2.68)

hay

2(x% +2x+19) = 11V (x + 1) - (x2 — x — 20). (2.69)



86 Chii dé 2. Phuong trinh chita cin

Téi day, ta nghi t6i viéc bidu dién x2+2x+19 qua x +1 va x2 —x— 20, nhung ta khong thé lam
dudc viéc nay.
Mot huéng suy nghi khac véi dé y

x2—x—20=(x—5)(x+4).

Nhu vay, ta thi biéu dién x2 + 2x + 19 qua (x + 1)(x — 5) v x —4 xem sao. Va cong viéc nay thi
thuc hién dudc.
x% +2x+19 = (x + 1)(x — 5) + 6(x + 4).

Ciing c6 thé biéu dién x2 + 2x + 19 qua (x + 1)(x —4) va x — 5, ta dude
&% +2x+19 = (x+1)(x +4) - 3(x - 5).

Céng viéc cubi cung trd nén don gian khi ta c6 nhitng biéu dién nay.
Nghiém cuia phuong trinh da cho la x =8 v x = 23. O

Loi binh. Ta cé thé binh phuong (2.69) dé dude phuong trinh
4x* —105x3 + 168x2 + 2845x + 3864 = 0

va phan tich dudc
(x—23)(x—8)x+3)4x+17)=0. &

Bai tap 2.42. 7 Giai cac phuong trinh sau:
1) (x2+4x+18)% +12x- (x2 + 4x + 18) + 3522 = 0;
Pap s6. x=-9vx=-6vx=-3vx=-2.
2) (x%+6x—12)% — Tx - (2 + 6x — 12) + 10x2 = 0;
Pap s6. x=—-6vx=—4vx=2vx=3.
3) (x?+6x—12)% —9x - (x2 + 6x — 12) + 1442 = 0;
Pap s6. x=-6vx=—-3vx=2vx=4.
4) (x®+10x—12)% — 5x- (2% + 10x — 12) — 6x2 = 0.
Papsb. x=-12vx=—-6vx=1vx=2.
Bai tap 2.43. Giai cac phuong trinh sau:

1) 222 +5x—1="Tvx3-1; Dép sb. {4+ V6;4—V6}.

I"Tran Vin Toan
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2) x2+2x+4 =3Vx3 +4x;
3) x2—4x-2=2Vx3+1;
4) 2(x2-3x+2)=3Vx3+8;

5) 2(x2+2)=5Vx3 + 1.

6) x2+8—-3Vx3+8=

Bai tap 2.44. '® Giai cac phuong trinh sau:

1) 7x%—-15x+35=5Vxt+x2 +25;

2) 9x2-83x+9-11Vx*+x2+1=0;

P4 -
ap 6. x = .

3) 7x2-10x+14 =5Vx% +4;

4) V3x2+22x+44=2-(x +4)—Vx +2;
5) V3x2+16x-63=2-(x—1)+Vx—3;

6) \/3(x2—16x+75) =2 (x~9)+ vz 3;
7) V3x2+4x+5=2-(x+1)—vx—1;

8) 3VaZ+12x+23=2-(x+9)— Va2 +9x—6;
9) Vx2+6x+60=2-(x+4)— Vx2+9x—6;

10) V4x2+69x+186=3-(x+6)—2Vx2—-9x—6;

11) Vx2+42x+312=2-(x+10)— Vx2+9x —86.

Bai tap 2.45. '° Giai cac phuong trinh sau:

18Tran Vin Toan
9Tran Vin Toan

Pap sb. {2}.
Daép sb. {5+ v/33;5 - v/33}.
Dép sb. {3+V13;3- V13}.
) {5+\/ﬁ'5—\/ﬁ}

Pap so.
ap so s T g

Papsb. x=1vx=2vx=3-v13vx=3+13.

Dépsé.x:%(5—\/5)Vx:%(5+\/5).

(13 \/_)Vx—lo( 13+V/9).

< 5+\/_ 5—\/7

Da
aps 3

Pap s6. x=-1vx=2.
Pap s6. x=4vx="17.
Pap s6. x = 12.

Pap s6. x=2vx=5.
Pap s6. x = 1.

£ 7
bap Sﬁ.x:§Vx:22.

Pap s6. x = -1vx =14,

106 77
Papsb. x=——vx=——vax=2.
11 8
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1) (x2-6x+11) - VaZ—x+1=2-Vx—2(x% - 4x+7);
Pap s6. x=5-v6vx=5+6.

2) (6x2—x—2)-V3x2—4x+1=(10x2-11x+2) - Va2 +x-1;
Pap s6. x = 2.
3) 6(x2-10x+1)-vVx—5=(x%-49) Va2 - 11x +6;

Pap s6. x=11vx=13vx=17.

4) 14 (x®—2x-39) Vx—11=(x*+50x - 611)- Va2 — 5x — 6;
Pap s6. x=13vx=15vx=26Vvx =41

2.5  ‘Phuong phap ddnh gid

Giai phuong trinh

Vax—x2+V4x—x2 -3 =3+ V2 — 2. (2.70)

Lgi giai. Phuong trinh (2.70) tuong duong véi

Va—-(x-2)2+1V1-(x—-2)2=3+V2x—x2. (2.71)
Ta co
Va-(x-22+v1-(x-2)2<3
va

3+V2x—x2>3,

nén (2.71) xay ra khi va chi khi

VA—(x—2)2+1-(x—2)2 <3,

S x=2.
3+V2x—x2>3
Vay phuong trinh (2.70) ¢6 nghiém duy nhat x = 2. O

Giai phuong trinh

\/x(x—2)+\/1+i—gzv9—2x. (2.72)




2.5. Phuong phdp danh gida 89

Loi gidi. Piéu kién phuong trinh (2.72) ¢ nghia la x <0v2 <x < g Binh phuong (2.72),
ta dudc

16 16
X2+ = +2\/x(x—2)(1+ x—2) =8,

Ta co
16 16
P2+ >8 va 2\/x(x—2)(1+—2) >0.
x x
DAu bang xay ra khi va chi khi
x2+ 18 -8
. =2
2\/x(x—2)(1+E) o T
x2)
Vay phuong trinh (2.72) ¢6 nghiém duy nhat x = 2. OJ

Pap sb. {2}.

Giai phuong trinh

VaZ—x—1+V1-x—x2=x2+x+2.

Loi gigi. St dung bat dang thic

— +b
abga ’ a7b207

2
2 . 2
/—(xz—x—l)-lg(x x 1)+1:x X
2 2
va ( 2) )
l-x—x)+1 2-x-—x
V(1 -x-x2)-1< =
Do do

VaZ—x—1+V1-x—x2<1-x.
Vay phuong trinh da cho xay ra néu

x2+x+2<1—x©(x+1)2<0©x:—1.

Thit lai, ta thiy x = —1 thoa phuong trinh da cho.
Vay phuong trinh da cho ¢6 nghiém x = -1. O

Giai phuong trinh

16x* +5 =6V 4x3 + x. (2.73)
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, . (e £ A ST 1
Phan tich. Dung may tinh ta thay (2.73) c6 mét nghiém la x = 5

e ° 2 A 3 - > . 1 2 . < A .« 2 -
bé dam bao cho bat dang thic xay ra tai x = o’ ta phai viét V4x3 + x sao cho biéu thic
dudi diu can 1a tich ctia ba thita sb va ca ba thita s6 Ay déu bang nhau khi x = % Do d6, néu

ta viéet

Vaxd+x= Vx-4x2+1),
thi biéu thic duéi dau can mdi 1a tich cta hai thita s6 x va 4x2 + 1. Hon nita x nhan gia tri
bang % khi x = %, trong khi dé 4x2+1 nhan gi4 trila 2 khi x = % V6i nhiing phan tich 6 trén,

ta viéet

Y 1 x V(4x)-(4x2+1)-2

2 <

Loi giai. Ta viét (2.73) duéi dang

(dx)-(4x2 +1)-2

16x*+5=6-
2

hay

16x*+5=3-v/(4x) - (4x2+1)-2.

Vi 16x*+5 > 5, nén ta phai c6 x > 0. Stt dung bat dang thic AM - GM, ta c6

3-v/(4x) - (4x2+1)-2 < (4x) + (4x® + 1)+ 2 = 4x% + 4x + 3.
Tt phuong trinh da cho suy ra
16x* +5 < 4x? +4x + 3.

Hay
16x* —4x® - 4x+2<0 o 8x*-2x%2 - 2x +1<0. (2.74)

Piéu nay tuong duong
(2x—1)?(22% +2x + 1) <0.

Vi (2x—1)? >0 va 2x2 +2x + 1> 0, nén (2.74) xay ra khi va chi khi
9 1
2x—-1) :O<»x:§.

Thit lai, ta thiy x = thoa phuong trinh da cho.
P n 1
Vay phuong trinh da cho ¢6 nghiém x = 5 O

Giai phuong trinh

vV —5x2 +36x — 36 + v/ 15x3 + 94x2 + 20x — 24 = x% + x + 6. (2.75)
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Loi giGi. DEy rang
—5x2 +36x — 36 = (—x + 6)(5x — 6)

15x3 + 94x2 + 20x — 24 = (x + 6)(3x + 2)(5x — 2).

Piéu kién phudng trinh da cho c6 nghia la
9 6
—5x +36x—3620©g<x<6.

V6i diéu kién nay, cac sb x +6, 3x + 2, 5x — 2 déu duong.

Ta co
—x+6)+(5x—6
\/—5x2+36x—36:\/(—x+6)(5x—6)<( s );( X )zgx,
V/15x3 + 94x2 + 20x — 24 = 3/(x + 6)(3x + 2)(5x — 2)

<(x+6)+(3x+2)+(5x—2)

A 3

=3x+2.

Do do,

VT(2.75) < 2x+3x+2=5x+2.

Tut phuong trinh da cho, ta suy ra ring, néu x 1a nghiém ctia phuong trinh, thi x phai thoa
Hrr+6<br+2ex’-4x+4<00 (k-2 <0 x=2,

Ta thay x = 2 chinh 14 nghiém ctia phuong trinh da cho. O

Giai phuong trinh

2(\/x3 _Tx2 4+ 1Tx— 14+ V xt — Tx3 + 23x2 —37x+28) —4x% - 17x+25 (2.76)

Lgi giai. Note that
2 —Tx® +17x—14=(x - 2)- (x* - 5x +7)
and

xt—7x3+23x% —37x +28 = (x® —4x+7) - (x* - 3x +4).

The conditions of the (2.76) are

(x—2)-(x*-5x+7) >0,
ox =2,

(22 —4x+7)- (x* - 8x+4) > 0.
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We have
VaB T2+ 17x— 14 = /(x—2) (x2 52+ 7)
< (x—2)+(x%-5x+7)
2
3 x2—4x+5
R
Another way
Vil “7a3 +23x2 ~3Tx+ 28 = |/ (x? —dxc +7) - (x2 — 3x +4)
2 —4x+7)+(x2-3x+4)
<
2
2% -Tx+11
= . ,
Therefore,

LHS(2.76) < (2% —4x+5)+ (2x% — Tx +11) = 35> — 11x + 16.

From the given equation, we have
4x% —1Tx+25<3x2 - 11x+16 o 22 - 6x+9<0< (x-3)? <0 & x =3.

We see that, x = 3 satisfies the given equation.

Thus, the the given equation has only solution is x = 3. O
Vi du 2.42
Giai phuong trinh ¢

3x% +4x+5 . 8x%+9x+10
VB2 +4x+3 V10x2+9x+8

aTran Van Toan

e e . .2 £ ” TR £ 3x%+4x+5 . a0 <
Ldi gigi. 2° Phuong trinh tiép tuyén ctia @ thi ham s6 y = —— 7 "° i diémx=-11a
vgx2+4x+3
5 . . 2 P T 8x“+9x+10 | . ... N
y:£+— va phuong trinh tiép tuyen ctia do thi ham so y = ad ad tai diem x=-11a
g 2 V10x2 +9x +8
yzg—g.Ta ching minh
3x% +4x+5 5
X PRTO X2 (2.77)
Vb2 +4x+3 2 2
va )
8x“+9x+ 10 5
X oY >2_% (2.78)
V10x2+9x+8 2 2

20Dya trén bai giai ctia thay Nguyén Van Thién va goi ¥ ciia thay Nguyén T4t Thu.
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Bat dang thic (2.77) tuong duong véi
2(8x% +4x+5) > (x +5)V5x2 + 4x + 3. (2.79)

Néu x+5 <0, (2.79) luén ding.
Néu x +5 > 0, binh phuong (2.79), ta dudc

31x* +42x3 + 1622 + 30x + 25 > 0.

Hay
(x+1)%- (31x% — 20x +25) > 0. (2.80)

Mot cach tudng tu, bat dang thic thi hai ciing luén ding néu x > 5. Trudng hop x < 5, binh
phuong ta dugc bat dang thic tuong duong

(x+1)%- (246x” + 175x +200) > 0. (2.81)

Pang thic trong (2.80) va (2.81) dong thdi xay ra tai x = —1.
Cong cac bat dang thic (2.77) va (2.78), ta dudc

3x2+4x+5  8x2+9x+10
+ > 5.
VBx2+4x+3 V10x2+9x+8

Phuong trinh
3x% +4x+5 . 8x” + 9x + 10 s
VB2 +4x+3 V1022+9x+8
xay ra khi va chi khi x = -1. Pap 6. x = -1. O
Bai tap 2.46. Giai cac phuong trinh sau:
4 x2 3 3 P
1) V2x- :Z+Z' Pap so. x=1.
2) V2—x*=x2-3x+3. Pap s6. x = 1.
3) 2-V2x—1=x2—x+2. Pap sb. x = 1.
3 .
4) {/25x(2x2+9) =4x+ —. Dap s6. x = —v3vx=+3.
X
5) Vx—2+vV4—x=x%—6x+11. Pap sb. x = 3.
12 P
6) 4x®+4x+17=5———. Dap so. Phuong trinh v6 nghiém.
x4—x+1
5 5 - A
7 V1i+vVi-2+V1-vVi-a2=2. Dap sb. x=-1vx=1.
x? 1 L4 V11 V11
8) + =1. Papso. x=——vax=——.
V9-x2+3 4(3_\/9_,62) 2 2
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Phuong trinh chita can

9) Vx—1+vVh—x=x2—6x+1.

—1)2
10) (Dubi 1, A, 2008) vax+1+ V32w = o1,

1 1 1
Nl Ve

12) (14 ) (1+ =) - (VE+vE=D =8

13) V2x2—4x+3+V3x2—6x+7=2x+2—x2;

11) (1+ )-(ﬂ+ﬂ):8;

14) V4x3 +3x2+2+V2x2 —4x3 +4x—1=3x2+3x+2;

1
15) \/x4+x3—2x2+2x—1+\/3x2—x4—x3:5(3x2—2x+3);

4x2 9x 17
16 14+ Va2 —8x+8= -
) Vx x X 3 St g
8x2 17
17) Va—1+ Va2 -3x+3= 3_%_24_3;
11x2 43
18) VaZ+3x+3+ Va3 +Tx2+ 1Tx+ 15 = —— + — +9;
80x2 62
19) VBx+2)0(—bx+6)+ VbxZ —2x+1= 3’“ _?ﬂg;

47x 175

20) 2v3x— 1+ V9x% —39x3 + 61x2 — 38x + 6 = 9x3 — 19x2 — - 5

6

Bai tap 2.47. Giai cac phuong trinh sau:

1) (T6/403) Vx + ¥/x+4V17T—x+8V17—x = 34;

\/x2+y2 \/x2+xy+y2
+ =x+y,
2) (T6/407) 2 3

x-\/2xy+5x+3=4xy—5x— 3.

Pap s6. x=1vx=5.

P 13
Pap sd. i —=-2L
ap so { 2,2}

Pap sb. {0}.

bap s6. {1}.

Pap sb. {1}.
Pap sb. x = —1.

Pap sb. x=1.

Pap sb. x=2.

Pap s6. x = 2.
DPap sb. x = 2.
Pap s6. x = g
Pap s6. x = g

Pap sb. x=1.

Pap sb. (3,3).
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2.6. St dung tinh don diéu cia ham sé 9

2.6  Sit dung tink don diéu cia ham so

Vi du 2.43

Giai phuong trinh

V/3x2 — 18x + 25+ V 4x2 — 24x + 29 = 6x — x% — 4.

Vi du 2.44

Giai phuong trinh

+\/+1+ +1 9
x = —=9.
TV

Vi du 2.45

Giai phuong trinh

(x® +2x+3)-Vax +5+ (622 +Tx +8)-V9x +10=9.

\.

N, e 2 e - X .« A N » ~ N 10 2 N A
Loi giai. Dieu kién phuong trinh c6 nghia la x > 5 Xét ham so

fx) = (x®+2x+3)- Vdx +5+ (6x% + 7x +8) - V9x + 10, x}—%.

Ta ¢o

2(x2+2x+3)+(12 VB +10+9(6x2+7x+8)
_— x . x

Vdx+5 2v9x +10
2(5x%+11x+8)  270x2 +429x + 212

+
V4x+5 2v9x+10

flx)=(2x+2)-Vdx+5+

2 e . 10 N 2 N , 10 1A
Ta thay f'(x) > 0 v6i moi x > 5 nén f dong bien trén khoan g (—?;+oo). Lai thay x = -1
12 mot nghiém ctia phuong trinh f(x) =0, nén x = —1 1a nghiém duy nhéat cia phuong trinh
da cho. O

Giai phuong trinh

3(2x—3)-V3x—5=2x>—6x% +7x— 3. (2.82)

oe e s Tas t2+5
Loi giai. Datt=v3x-5>0,suyrax= 3

3(2x—3)-\/3x—5:3(

Ta co
2t2+10

—3)tz2t3+t.
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Mat khac
2x% —6x% +Tx—3=2(x -1 +x - 1.
(2.82) c6 dang
26+t =2(x -1 +x - 1. (2.83)
Xét ham sb
f(a):2a3+a, a€R.
Ta co

f’(a):6a2+1>0, Va e R.
Do d6, f déng bién trén R. Tu (2.83), ta suy ta ¢t = x—1 hay

x—1>0,
V3x—-b=x-1o ox=2Vvx=3.
3x—5=(x—1) 0

Giai phuong trinh

2x3 —12x2 +138x+18 = 3- V7x — 20. (2.84)

Loi gidi. Pat y = ¥/Tx—20, ta ¢ hé
2x3 —12x2 +13x + 18 = 3y,
(2.85)
7x—20 = y3.

Ly phuong trinh thi nhat ctia hé (2.85) nhan véi 2 rdi cong véi phuong trinh thi hai, ta
dudgce
2(x® — 6x2 + 12x — 8) + 3(x — 2) = 2> + 3y. (2.86)
Hay
2(x —2)% +3(x — 2) = 29> + 3y. (2.87)
Xét ham sb6
F)=2t3+3t, teR.
Ta co,
fl(t)=6t2+3>0, VteR.
Do d6, f dong bién trén R.
Mat khac, (2.87) ¢6 dang
fx=2)=f(y), (2.88)
nén (2.87) xay ra khi va chi khi y =x -2 hay V/7x—20=x—2. Khi d6

2 —6x2+5x+12=0ox=-1vx=3Vvx=4.

Vay phuong trinh da cho ¢6 cac nghiémlax=-1vx=3vx=4. O
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Giai phuong trinh

vx+2-2 1 (2.89)

Yox+3-3 x+3

Ldi gidi. Diéu kién phuong trinh c6 nghia 1 x > -2 va x # 12. Phuong trinh da cho tuong
duong véi

(c+3)-(Va+2-2) = Vax+3-3.

Hay
(x+2) - Vx+2+Vx+2=2x+3+ V2x + 8. (2.90)

Ham sb F(t)=t3+¢ c6

Fl)=382+1>0, VteR,

nén dong bién trén R. Phuong trinh (2.90) c6 dang
f(\/x 2) :f(\/3 2x+3),
nén xay ra khi va chi khi

x+2>0,

1
Vi+2=V2x+3 o ox:—lvx:E(\/g—l).

(x+2)3 = (2x + 3)2

Vay (2.89) ¢6 hai nghiém x=-1vx==(vV5-1). O

N =

Giai phuong trinh

(x—3)- Va3 —2x2+5x—3=23x—5. (2.91)

Loi gidi. Ta thay x = 3 khong 1a nghiém cta (2.91). Chia (2.91) cho x -3, ta dudc

3x—5

\/x3—2x2+5x—3: .
x—3

(2.92)

Tu (2.92) ta phai c6
3x—5 5
>0eox<-vx>3.
3 3

X —

. 5 .z . .
Goi 2 = (—oo;§ U(3;+00). Ham s6 f(x) = Va3 —2x2 +5x — 3 c¢6 dao ham

3x2—4x+5
flx)= >0,
2vx3 —2x2 +5x—3
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nén dong bién trén méi khoang ctia 2.

Ham sb g(x) = ad c6 dao ham

gx)=- <0,

(x-3)2

nén nghich bién trén méi khoang cta 2.

Hon nita, trén khoang —oo;g . (2.92) c6 nghiém x = 1 va trén khoang (3;+00) (2.92) ¢6
nghiém x =4. Do d6, (2.92) c6 dung hai nghiém la x =1 va x =4.

Vay (2.91) ¢6 dung hai nghiém la x =1 va x = 4. O

Tim tong cdc nghiém ctia phuong trinh

sin (

——— | =0.
2 x2+28x+267

x ) (n 60
——— | +cos|=+
x2+9

Loi giai.

e Phuong trinh da cho tuong duong véi

x 60
i =sin| ————|. 2.93
sin( 775) Sm(x2+28x+267) 299
 Ta biét réang ham sb y = sinx déng bién trén khoang (—g; g) Ta chi ra ring cac ham
. 60 e ) N
s0 f(x) = x;i 5 va g(x) = 9801267 nhan gia tri trong khoang nay.
That vay
X ‘ ‘ X 1
< =-.
x2+9 2v/9x2| 6
Mait khac
60 60 60
0< < —.

2 +28x+267 (x+142+71 S 71
e Tu nhting danh gia trén, (2.93) xay ra khi va chi khi

x 60

= ox®-32x2+267x-540=0ox=3Vvx=9Vx=20.
x2+9  x2+28x+267

Téng cac nghiém ctia phuong trinh da cho 1a 3+9+20 = 32. O

Bai tap 2.48. 2! Giai cac phuong trinh sau:

1) x®+3x2+5x+3=(5x+1)-vbx—1; Pap s6. x=1vax=2.

21Tran Van Toan
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2) 2x%+6x2+9x+5=(6x+7)-vV—-3x—5; Pap sb6. x=-3vx=-2.
3) (16x+5)-vV8x +1=2x°+12x% + 27x + 22; Pap s6. x=1vx=3.
4) (21x—8)-vV7x—3 = 3x3 + 9x2 + 10x + 4; Pap s6. x=1vx=4.
5) (6x+17)-v3x+7 =2x° + 18x% +57x +63; Pap s6. x=-2vx=-1.
6) 2x3 —12x2+27x—22+(17-12x)-V7—-6x=0; Pap s6. x=-3vx=1.
7) x-(%+1)+(x+2)-(\/M+l):O; Pap 6. x = 0.
8) 2+ 1+x- Va2 +2+(x+1) Va2 1 Zx+3 = 0; Pép sé.x:—%.

Bai tap 2.49. 22 Giai cac phuong trinh sau:

1) 2x% - 1242 +21x— 14 =3V/3x—4;
Pap sb6. x=1vx=4..

2) 2x3 —12x% +13x + 18 =3v/7x - 20;
Papsb. x=-1vx=3vx=4.

3) x%+12x2 +43x +50 = 2V/7x + 22;
Péap s6. x=-Tva=-3vx=-2.

4) x®-13x2+54x— 68 =2Vx2 —4x—4;

Papsb6. x=2vx=5vx=6.

5) x3—4x2+2x+5=Vx2+2x—T;

Pap sb. x=-1vx=2vx=3.

6) x®—6x2+12x—T7= Va3 +9x2 — 19x + 11.
Papsb. x=1vx=2vx=3.
Bai tap 2.50. (Thi Qudc gia 2015) Giai phuong trinh

24+2x-8
X ATkt D) (Var2-2).
x2—-2x+3

(1+v13).

Papso.x=2vx=

N =

Bai tap 2.51. 22 Giai cac phuong trinh sau:

22Tv4n Van Toan
23Tran Van Toan
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1) (x—2)- Va3 -3x2+5x+1-3x+5=0;

Péap s6. x=1vx=3.

2) (x—1)-Vad+2x2+2x+5=2x+1;

Pap s6. x=-2vx=2.

3) (x—2)-Vad—xZ2+x+4=2x—1;

Pap s6. x=-1vx=3.

4) (x—38)-Vx3—-2x2+5x—-3=3x—5.

Pap s6. x=1vx=4.

Bai tap 2.52. 24 Giai cac phuong trinh sau:

s 1
1) (x+1)-Vx+2=8x3-8x2—x-1; bap S@.x:§(5+\/ﬁ).
s 1
2) Vx+2-(2x+5)=16x> - 20x2 + 9x — 4; Pap s0. x = 3 (5+V41).
3) 27x% —43x% +42x -8 =Vx2 +3x- (x® +3x +5). Pap sb. x=1.
4) 1623 +21x%+ 120+ 7= Va2 +2x+5- (2x% + 4x + 11);
) 1
Dép S@.ng(\/ﬁ—l).
5) x(3x—2)-V3x2—2x—1=x3+8x%+Tx +5;
) 1 1
Dépsﬁ.x:§(3—\/ﬁ)vac:§(3+\/ﬁ).
6) 55x% — 114x% +91x — 25 = (223 + 632 —4x +5) - Va3 + 322 — 2x + 1;
) 1
Dépsé.x:SVx:§(3+\/5).
7) 2x3 +7x% —4x+6+2vV—7+8x-(9—8x) =0. DPap s6. x=2vx=4.

Bai tap 2.53. (Thi thit THPT Québc gia 2016, truosng THPT chuyén Ha Long, lan 3)
Giai phuong trinh
142V +1= (x2+x)(\/x+1+1).

(1+V5).

DN | =

Papso.x=1vx=

24Tv4n Van Toan
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Bai tap 2.54. (Lay y dé thi th THPT Qudc gia 2016, truong THPT Triéu Son, Thanh Ho4)
Giai phuong trinh

x2—x-2V2x+1

vVx+1=
Vox+1-3

Pap s0. x=0vx=

(1+V5).

N =

Bai tap 2.55. Giai hé phuong trinh

(23-3x)vV7T—-x+(3y—20)/6—y=0,

(x,y €R).
V2x+y+2-1/-8x+2y+8+3x%-14x-8=0
Pap sb. (5;4).
Bai tap 2.56. Giai hé phuong trinh
22x+1)3 +2x+1=2y-3)\/y -2,
(x,y €R).

V6x+3+4/y—10=4
Pap s6. (1;11).
Bai tap 2.57. Giai hé phuong trinh

(14— 6x)VA—2x+(6y—11)y/3-2y =0,
VX +/3-3x+2y=x2—2x+3;

p 1
Pap so. x:1/\y:§.
Bai tap 2.58. Giai hé phuong trinh

(53-5x)-vV10—x+(5y—48)-1/9-y =0,
V2x—y+6+x2=/-2x+y+11+2x+66.

Dap s6. (9;8).

Bai tap 2.59. Giai hé phuong trinh

VX+y+1+3/3x+y+17=11—-y3—xy,

x3—y3:(3y+1)(y+1)+1—x;

Pap s6. x=0Ay=—-1.
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Bai tap 2.60. Giai hé phuong trinh

VEFY+3y/x+3y+19=105-y3 —xy,
x3—y3:(3y+1)(y+1)+1—x;

Pap s6. x=5Ay=4.

Bai tap 2.61. Giai hé phuong trinh

VEFy =8T-y-xy,

-3 =@y+1)(y+1)+1-x;

Pap s6. x=5Ay =4.
Bai tap 2.62. Giai hé phuong trinh

X+ Vx2-2x+5=3y++/y2+4,

x2-y2-8x+3y+1=0;

Bai tap 2.63. Giai hé phuong trinh
(x+V1+x2)-(y+v/1+y?) =1,
x-y/6x—2xy+1=4xy+6x+1.

3- V11 -3+V11
2 72

Pap sb. ( ), (1;-1).
Bai tap 2.64. Giai hé phuong trinh

VaZ +2x+22—/y=y2+2y+1,
VY2 +2y+22—-x=x2+2x+1.

Pap s6. (1;1).
Bai tap 2.65. Giai hé phuong trinh

x5 +2x% - y3 —9y2 —33 =29y,
x+vV2x+3=y.

Pap sb. (x=3Ay=6)V(x=-vV2Ay=-1).
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Bai tap 2.66. Giai hé phuong trinh
x3 (492 +1)+2(x%+1) yx =6,
x2y (2\/4y2+ 1+2) =vVx2+1+x.
. % 1
Pap so. le/\yzﬁ‘
Bai tap 2.67. Giai hé phuong trinh

x2y(1+/y2+1)=2x+2Vx2 +4,
2v/y2+3+ V4 +3x2 = 4x.

Pap s6. x=2Ay=1.
Bai tap 2.68. Giai hé phuong trinh

y(2y? +x?) = 16x5 + 2x%,

Va+y+1l+y/x—y+5=3.

.z 1
Dapso.x:—é/\y:—.

[\

Bai tap 2.69. (A, 2010) Giai hé phuong trinh

(4x?+1x+(y—-3)y/5-2y =0,

(x,y €R).
45?2 +y2 +2V/3—4x =17
+ (1
Pap so. | =;2].
ap so (2, )
Bai tap 2.70. (Chuyén Vinh Phic, lan III, 2014)
Giai hé phuong trinh
4x®+Dx+(y—-1)-y/1-2y=0,
(x,y €R).

4x%+y® +4y+2V3—-4x =3
L (1
Pap sb. | =:0].
ap so (2, )
Bai tap 2.71. (Thi thit chuyén KHTN, Ha Nbi, Khoi A, 1an bén 2014)

(12x-7V3x -2+ @4y%2+1)y =0,
Va—1+vV3—x=(x-1(y%-2)

(x,y €R).

DPap sb. (x;y) =(2;-2)
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Bai tap 2.72. (A, 2012) Giai hé phuong trinh

x3 —3x%2 —9x+22 = y3 +3y% -9y,
1 (x,y €R).
x2+y2—x+y:§,

Bai tap 2.73. (A, 2013) Giai hé phuong trinh

Va+1+Vae—1-/yt+2=1y,
x2+2x(y-1)+y%2—6y+1=0,

(x,y €R).

Pap sb. (1;0)  (2;1).

Bai tap 2.74. (Thi thit Dang Thic Hita, Khoi A, B, 1an mot, 2014)
Giai hé phuong trinh
2 +y?—y=Qx+1)(y-1),

5 (x,y €R).
V3x—8—y=——"—
x vy x+y—12

Dap sb. (x;y)=(3;4), (x;3)=(8;9).

Bai tap 2.75. (Thi thit Chuyén Vinh Phic, Khéi A, B, 1an IV, 2014)
Giai hé phuong trinh

(3x2 +3y% +8=(y —x)(x? +xy + y> +6),
(x+y-13)-(/8y-14-vVx+1)=5

(x,y €R).

Pap 6. (x=3Ay=5)v(x=8Ay=10).

Bai tap 2.76. (Thi thit THPT Québc gia 2016, S Gido duc va Dao tao Ha Noi)

Giai hé phuong trinh
V22 (1+y2)-vV1+x2=1-xy,
(2x—Txy) (V3x—2—/x+3xy) =5.

Pap sb. (le/\yzl)v(x:G/\yzé).
Bai tap 2.77. (Thi thit Chuyén Li Tu Trong, Can Tho, khoéi B, 2014)

x3-(3y +55) =64,

xy-(y2+3y+3)=12+51x.

Pap s6. x=1Ay=3.
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Bai tap 2.78.

Pap sb. sz/\yzZ.
Bai tap 2.79.
G DV B =
(Bx—1)y/y+1=3.
DPap s6. le/\y:;
Bai tap 2.80.

8(x+y)—3xy =2y% +x2,

42 -x+/3-y=2x2—y? +5.
Pap s6. (x=-2Ay=2)v(x=1Ay=-1).
Bai tap 2.81. Giai hé phuong trinh

xy+2=yVx2+2,
y2 +2(x + 1)Va2 + 2x + 3 = 2x2 — 4x.

Pap so. x:—%/\yzl.
Bai tap 2.82. (Olympic 30/04/2015) Giai hé phuong trinh

Q2x—-1)-y/x+y=06-x—-y)-vV2—x,
y+3+2{/12x2 +3xy —18x = (x — 1)3.

Pap s6. x=2Ay = -2
Bai tap 2.83. Giai hé phuong trinh
Y- 3/x+y-2-x+2=0,
y3 —8x3 + y2 +32x2 + 2(y — 23x) = —24.

Pap sb. (x:2/\y:1)v(x:2(5—@)/\3/:%(—1—@))V(x:i(5+\/§)/\y:%(\/§—l)).
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Bai tap 2.84. Giai hé phuong trinh

x+1/x(x2-83x+3)={y+2+/y+3+1,

3Vx—-1-Vax2-6x+6=3{/y+2+1.

Pap s ( —5/\ _ 127 Vix=5Ay=62)
P .x—4 y= 61 x = y= .

Bai tap 2.85. Giai hé phuong trinh

Vax+6y—4)+3y(By—4)+8+2(x +y) = /(x +¥)2 + 41 - xy) + 2,

V3x—xy+22—/1-y=x2-2y+3.

Pap s6. x=1Ay=0.

o 2ty +yS =510 4 46
Bai tap 2.86.
4-/1+x-2-vV1-x-3x=1+,/1-y.
p 3 9
Papso. [x=—=nAy=— =0Ay=0).
ap so (x 5/\y 25)v(x Ay=0)
202 +x+Vx+2=2y2+y+/2y+1,
Bai tap 2.87. yrrTvey
x2+2y%-2x+y—-2=0.
.z 2 1
Dapso.(x:——/\y:—)v(le/\yzl).
3 6
2 22 2 2
A x“+5y°)" =2,/xy-(6—x~—5y“)+ 36,
Bai tap 2.88. ( ) ( )

VByt—xt = 6x2 +2xy — 6y2.

Pap s6. (x=—-1Ay=-1)v(x=1Ay=1).

Bai tap 2.89. (Thi thit THPT Qudc gia 2016, 1an hai, trudsng THPT Hoa Binh)
Giai hé phuong trinh
x2+x—1+2y(x—5):y2+2\/§,

x+2y(x—4)=2vx—-1.

. [5+2V2 3+2V2) (5-2V2 3-2V2
Pap so. 5 ; 5 , 5 ; 5 .

Bai tap 2.90. (Thi thit THPT Qudc gia 2016, 1an hai, trusng THPT Dao Duy Tir)
Giai hé phuong trinh

44/1+2x2y—1=3x+2y/1-2x2y +V1—x2,
203y —x? = Vat + 22 - 2x3y\/4y2 + 1.



2.6. St dung tinh don diéu cia ham sé 107

Bai tap 2.91. 2° Giai cac phuong trinh sau:

. X . 5 . %
1) s1n(x2+16)—sm(m):0. Dap S0.x=1vx=8vx=10.
. X . 5 2 A
2) s1n(x2+3)—s1n m =0. Dapso.leVx:SVx:5.
. X . 30 2 A
3) 81n(x2+4)—s1n m)zo Dap S0.x=3Vvx=5vx=_8.
. X . 3 . % _ _ _
4) sm(x2+5)—s1n m =0. Dapso.x-le—3Vx—5.
5) sin( ad )—sin L =0 Papsb6. x=2vx=3vx=5
x2+5 x2—4x+31) P80 1= B e
6) s1n( ad )—sin L =0 Pap s6. x=3vx=5
219 2 _6x+39) P S80- x=ova=e.
10 P
7) sin( — )—sin(—):o. Dap s6. x=1va="7vx = 20.
x24+14 x2 —18x + 167
60 P
8) sin( i )—sin —):0. Dap s6. x=3vx=9vx = 20.
x2+9 x2 + 28x + 267
. X . 30 ) A _ _ _
9) s1n(x2+2)—s1n m =0. Dap S0.x=1vx=3vx=20.
. X . 20 P A _ _ _
10) s1n(x2+3)—s1n m =0. Dap S0.x=1vx=3vx=20.
. X . 12 . A _ _ _
11) s1n(x2+5)—s1n m)— Dap 0. x=1vx=3vx=20.
. X . 10 . A _ _ _
12) s1n(x2+6)—s1n m)— Dap S0.x=1vx=3vx=20.
50 P
13) sin( i )—sin — =0 Pap so0. x=3vx=5vx=20.
x2+6 x2 +22x+ 175
15 P
14) sin( a )—sin — =0 Pap s0. x=2vx=3vx=20.
x2+8 x2 —10x + 106
60 P
15) sin( a )—sin — =0 Pap 0. x=3vx=9vx=20.
x2+9 x2 + 28x + 267
x 12 P
16) si —sin|—— | =0. Pap s0. x =3 vx=20.
)Sm(x2+15) S0 2 Z14x 1 129 P80 x=2oVx
x 10 P
17) si —sin|—— | =0. Pap s0. x =3 vx=20.
) sin 75 ~oin| 2 a1z pso-w= eV
18) sin( )—sin 5 ). Dép sb. x=2vx=3Vvx=20.
21924 x2—-20x+ 106

25Tran Van Toan
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. X . 6 . %
19) SlIl(x2 30)—511'1 m =0. Dap s0. x =3 Vvx=20.
10 P
20) sin( i )—sin —F | =0. Pap s0. x=3vx=5vx=20.
x2+30 x2—-18x+ 175
9 P
21) sin( a )—sin S — Dép sb. x=3vx=6vx=20.
x2+40 x2—20x +198
60 2
22) sin( ) ~sin| 5————| =0. Dép sb. x=1va=3vx=40,
x2+2 x2+16x + 163
24 2
23) sin( a )—sin = __|=o. Dép 8. x=1vx=3vx=40.
x2+5 x2 —20x + 163
. x . 72 . %
24) s1n(x2+5)—s1n m =0. Dap $0. x =3 Vv x =40.
80 2
25) sin( i )—sin = __|=o. Dép sb. x =2V x =6V x = 40.
x2+6 x2 +32x + 332
100 B
26) sin( ad )—sin(—):o. Dép sb. x =5V x=9Vx = 40.
x2+18 x2 + 46x + 605

2.7  Si dung ham hop va ham nguoc

Giai phuong trinh

(x%+5x+3)"+5(x%+5x+3) +3=ux.

Ldi gidi. Dat f(x) = x2 + 5x + 3, thi phuong trinh da cho ¢6 dang f(f(x)) = x. Dan dén

2 +bx+3=xox’+4x+3=0ox=-3vx=—1.

O

Vi du 2.52

Giai phuong trinh

\/1+\/1+\/m:x.

Vi du 2.53

Giai phuong trinh
V3x+9=27(x+1)%-86.

Vi du 2.54

Giai phuong trinh
V2 —x=x"—6x5+124% -6.
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Loi gidi. Dat f(x)=V2—x,

i/z—\g/z—m:x.

thi phuong trinh da cho c6 dang f(f(f(x))) = x. Dan dén

\/32—x:x©x2+x—2:0©x:

Bai tap 2.92. 26 Giai cac hé phuong trinh sau:

1) |

2) <

3) <

4) <

5) <

6) <

7) |

x3—5x2+9x—4=y,
y3—5y2+9y—4=¢,

235224924 =x.

x3—4x®+6x-2=y,
y3—4y2+6y—2:z,

2% -422+62-2=x.

¥ +4x2+6x+2=y,
y3+4y?+6y+2=2,

23 +422+6z+2=x.

x3+5x2+9x+4=y,
y2+5y2+9y+4=2,

23+522+9z2+4=1x.

B+ T2 +17x+12 =y,
y3+7y2+17y+12:z,

23+ 722+172+12 = x.

x3+10x% +34x+36 =1y,
y3+10y%2 +34y+36 =2z,

23+1022+342z+36 =x.

x3+11x2+41x+48 =1y,
y2+11y2 +41y+48 =2z,

23+1122+412+48 =x.

26Tran Van Toan

1.

Pap so

Pap so

Pap so

Pap so

Pap so

Pap s6. (1,1,1) v (2,2,2).

Pap sb. (1,1,1) v (2,2,2).

.(=2,-2,-2)v(-1,-1,-1).

(=2,-2,-2)v(-1,-1,-1).

. (~3,-3,-3)v(-2,-2,-2).

.(—4,-4,-49)Vv(-3,-3,-3).

. (~4,-4,-4) v (-3,-3,-3).
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Ta c6 thé tao ra cac bai tap tuong tu nhu trén dua vao cac phuong trinh sau:

1) %(x3—6x2+13x—6):x.
1 3 2

2) é(x + 6x +13x+6)=x.
1 3 2

3) g(x —Tx +17x—8):x.
1. 3 2

4) g(x —6x* + 14x—6) = x.

5) %(x3—2x2+2x+2):x.

1
6) g(x3+2x2+2x—2):x.

1
7 §(x3+6x2+14x+6):x.

8) 1(x3+7x2+17x+8)=x.

3

1
9) Z(x3—7x2+18x—8):x.

1
10) 1 (x3 —6x% +15x - 6) = x.

1
11) Z(x3—2x2+3x+2) =x.

1
12) Z(x3+2x2+3x—2) =x.

1

13) Z(x3+6x2+15x+6):x.
1 3 2

14) Z(x +7x%+18x +8) = x.
1 3 2

15) g(x —7x*+19x —8) = x.

1
16) = (x3 —6x% +16x-6) = x.

17) %(x3—4x2+6x+6):x.
1 3 2

18) g(x —-3x%+4x+3) =x.
1 3 2

19) g(x —2x +4x+2):x.

20) %(x3—x2+x+4):x.

Pap s6. (x=1vx=2vx=3).
Pap s6. (x=-3va=-2vx=-1).
Pap s6. (x=1va=2vx=4).
Pap s6. (x=1vx=2vx=3).
Pap s6. (x=-1vx=1vx=2).
Pap s6. (x=-2vx=-1vx=1).
Pap s6. (x=—-3vx=-2vx=-1).
Pap s6. (x=-4vx=-2vx=-1).
Pap s6. (x=1vx=2vx=4).
Pap s6. (x=1vx=2vx=3).
Pap s6. (x=—-1va=1vx=2).
Pap s6. (x=-2vx=-1vx=1).
Pap s6. (x=-3vax=-2vx=-1).
Pap s6. (x=-4vax=-2vx=-1).
Pap s6. (x=1vax=2vx=4).
Pap s6. (x=1vx=2vx=3).
Pap 6. (x=-1vx=2vx=3).
Pap s6. (x=—-1vax=1vx=3).
Pap s6. (x=-1vx=1vx=2).

Pap s6. (x=-2vx=1vx=2).



2.7. St dung ham hop va ham ngudoc

111

21) %(x3+x2+x—4):x.
1 3 2

22) g(x +2x +4x—2):x.
1 3 2

23) g(x +3x +4x—3):x.
1 3 2

24) g(x +4x +6x—6):x.
1 3 2

25) g(x +6x% + 16x +6) = x.
1 3 2

26) g(x +7x%+19x + 8) = x.
1 3 2

27) g(x —Tx*+20x — 8) = x.
1 3 2

28) g(x —6x*+17x—6) = x.
1 3 2

29) E(x —4x +7x+6):x.
1 3 2

30) g(x —3x +5x+3):x.
1 3 2

31) E(x —2x +5x+2):x.
1 5

32) g(x —x +2x+4):x.
1 5. 9

33) E(x +x%+2x—4) =x.
1 3 2

34) 6(x +2x% +5x—2) = x.
1. 3 2

35) g(x +3x* +5x—3) = x.
1 4 2

36) g(x +4x* +Tx—6) = x.
1 5 2

37) E(x +6x%+17x+6) = x.
1 3 2

38) g(x +7x +20x+8):x.
1 3 2

39) E(x —6x +18x—6):x.
1 3 2

40) E(x —5x +9x+8):x.

41) %(x3—4x2+6x+4) =x.

Pap s6. (x=-2vx=—-1vx=2).
Pap s6. (x=-2vx=—-1vx=1).
Pap s6. (x=-3vx=-1vx=1).
Pap s6. (x=-3vx=-2vx=1).
Pap s6. (x=-3va=-2vx=-1).
Pap s6. (x=—-4vx=-2vx=-1).
Péap sb. (x=1vx=2vx=4).
Pap s6. (x=1vx=2vx=3).
Pap s6. (x=-1vx=2vx=3).
Pap s6. (x=—-1vx=1vx=3).
Pap s6. (x=—-1vax=1vx=2).
Pap sb. (x=-2vx=1vx=2).
bap $O. (x=-2vx=-1vx=2).
Pap s6. (x=-2vx=-1vx=1).
Pap sb. (x=-3vx=—-1vx=1).
Pap s6. (x=-3vx=-2vx=1).
Pap s6. (x=-3vx=-2vx=-1).
Pap s6. (x=—-4vx=-2vx=-1).
Pap s6. (x=1va=2vx=3).
Pap s6. (x=—-1vax=2vx=4).

Pap s6. (x=—-1vax=1vx=4).
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1 <

42) E(x3—4x2+8x+6):x. Pap so. (x=-1vx=2vx=3).
1 3 2 ~ A

43) E(x —3x%+6x+3) =x. Pap so. (x=-1vx=1vx=3).
1 P

44) E(x3—2x2+2x+6):x. Pap s0. (x=-2vx=1vx=3).
13 2 L0 A

45) E(x —2x%+6x+2) =x. Pap so. (x=-1vx=1vx=2).
1 3 2 . A

46) E(x —x*+3x+4) =x. DPap s0. (x=-2vx=1vx=2).
1 3 2 . £

47) E(x +x*+3x—4) =x. Pap s0. (x=-2vx=-1vx=2).
1 .

48) E(x3+2x2+2x—6):x. Pap s0. (x=-3vx=-1vx=2).
1 3 2 ) 3

49) E(x +2x% +6x —2) = x. Pap s0. (x=-2vx=-1vx=1).
1 3 2 2, A

50) E(x +3x%+6x—3) =x. Pap so. (x=-3vx=-1vx=1).
1 3 2 ) A

51) E(x +4x% +6x—4) = x. Pap so. (x=-4vx=-1vx=1).
1 P

52) E(x3+4x2+8x—6):x. Pap s0. x=-3vx=-2vax=1).
13 2 L0 A

53) E(x +5x% +9x —8) = x. Pap so. (x=—-4vx=-2vx=1).
1 p

54) E(x3+6x2+18x+6):x. Péap s0. (x=-3vx=-2vx=-1).
1 p

55) g(x3—6x2+13x+12):x. Pap s0. (x=-1vx=3vax=4).
1 .

56) g(x3—6x2+19x—6):x. Pap s0. (x=1vx=2vx=3).
1 3 2 2, A

57) g(x —5x*+10x + 8) = x. Pap s0. (x=-1vx=2vx=4).
1 3 2 - A

58) g(x —4x% +Tx+4) =x. Papso. (x=-1vx=1vx=4).
1 3 2 ) A

59) g(x —4x%+9x+6) = x. Pap so. (x=-1vx=2vx=3).
1 P

60) g(x3—3x2+4x+12):x. Pap s0. (x=-2vx=2vx=3).
]- 3 2 s A

61) g(x —-3x%+Tx+3) =x. Pap so. (x=-1vx=1vx=3).

1 . A
62) g(x3—2x2+3x+6):x. Pap s6. (x=-2vx=1vx=3).
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63) %(x3—2x2+7x+2):x.
1 5

64) g(x —x +4x+4):x.
1 5. 9

65) g(x +x +4x—4):x.
1 3 2

66) g(x +2x +3x—6):x.
1 3 2

67) g(x +2x% +Tx—2) = x.
1 3 2

68) g(x +3x%+Tx—3) =x.
1 3 2

69) g(x +4x* +Tx—4) = x.
1 3 2

70) g(x +4x*+9x—6) = x.
1 3 2

71) g(x +5x +10x—8):x.
1 3 2

72) g(x +6x +19x+6):x.
1 3 2

73) §(x —6x +14x+12):x.
1 3 2

74) §(x —6x +20x—6)=x.
1 3 2

75) §(x —5x%+11x +8) = x.
1 3 2

76) §(x —4x% +8x+4) =x.
1. 3 2

77) §(x —4x*+10x +6) = x.
1 4 2

78) §(x —3x*+5x+12) = x.
1 5 2

79) §(x —3x +8x+3):x.
1 3 2

80) §(x —2x%+4x+6) =x.
1 3 2

81) §(x —2x +8x+2):x.
1 5

82) §(x —-x +5x+4):x.

83) %(x3+x2+5x—4) =x.

Pap s6. (x=—-1vx=1vx=2).
Pap s6. (x=-2vx=1vx=2).
Pap s6. (x=-2vx=-1vx=2).
Pap s6. (x=-3vx=-1vx=2).
bap $6. (x=-2vx=-1vx=1).
Pap sb. (x=-3vx=—1vx=1).
Pap s6. (x=-4vx=-1vx=1).
Pap s6. (x=-3vx=-2vx=1).
Pap s6. (x=—-4vx=-2vx=1).
Pap s6. (x=-3vx=-2vx=-1).
Pap s6. (x=—-1vx=3vx=4).
Pap sb. (x=1vx=2vx=3).
Pap sb. (x=—-1vx=2vx=4).
Pap sb. (x=—-1vx=1vx=4).
Pap sb. (x=-1vx=2vx=3).
Pap s6. (x=-2vx=2vx=3).
Pap s6. (x=-1vx=1vx=3).
Pap s6. (x=-2vx=1vx=3).
Pap s6. (x=—-1vax=1vx=2).
Pap s6. (x=-2vx=1vx=2).

Pap s6. (x=-2vx=-1vx=2).
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1 2

84) §(x3+2x2+4x—6):x Dép 56 (x=—3Vx:—1Vx=2)
1 3 2 ~ A

85) §(x +2x% +8x—2) = x. Pap so. (x=-2vx=-1vx=1).
1 4 9 L2

86) §(x +3x%+8x—3) =x. Pap so. (x=-3vx=-1vx=1).
]_ 2

87) §(x3+4x2+8x—4):x. Pap s0. (x=-4vx=-1vx=1).
]_ 2

88) §(x3+4x2+10x—6):x. Dap s6. (x=-3vx=-2vx=1).
1 Z

89) §(x3+5x2+11x—8):x. Pap so. (x=—-4vx=-2vx=1).
1 Z

90) §(x3+6x2+20x+6):x. Pap s0. (x=-3vx=-2vx=-1).
1 2

91) 1_O(x3_7x2+17x+15):x_ Pap s0. x=-1vx=3vx=5).
1 2

92) 1—O(x3—6x2+13x+10):x. Pap so. (x=-1vx=2vx=5).
1 2

93) E(x=°'—6x2+15x+12):x. Pap so. (x=-1vx=3vax=4).

94) E(x3_5x2+9x+5):x' bap sb. (x=—-1vx=1vx=5).
]_ 2

95) E(x3—5x2+12x+8):x. DPap s6. (x=-1vax=2vx=4).
1 3 2 . A

96) l—O(x —4x” + 6x + 16) = x. Dap s0. (x=-2vx=2vx=4).

97) 1—0(x3—4x2+9x+4):x. Dap 6. (x=—-1va=1vx=4).

98) 5 (x? —da?+ 11x+6) = x. Dap 6. (x=-1va=2vx=3).

99) 1_O(x3_3x2+4x+8):x_ Pap s6. (x=-2vx=1vx=4).
1 2

100) 1—0(x3—3x2+6x+12):x. Dap so0. (x=-2vx=2vx=3).
1 2

101) E(x3_3x2+9x+3):x, Pap so0. x=-1vx=1vx=3).
1 3 2 D A

102) E(x —2x%+5x+6) =x. Pap s0. (x=-2vx=1vx=3).
]_ 2

103) E(x3—2x2+9x+2)=x. Pap s0. (x=-1vx=1vx=2).
1 Z

104) —(x3—x2+x+9):x. Pap s0. (x=-3vx=1vx=3).

10
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1 .

105) 1—0(x3—x2+6x+4):x. Pap s0. x=-2vx=1vx=2).
1 .

106) 1—O(x3+x2+1x—9):x. Pap s0. x=-3vx=-1vx=3).
1 .

107) 1—O(x3+x2+6x—4):x. Pap s0. x=-2vx=-1vx=2).
1 .

108) 1—0(x3+2x2+5x—6):x. Dap s6. (x=-3va=-1vx=2).
1 3 2 . A

109) 1—O(x +2x%+9x—2) = x. Pap s0. (x=-2vx=-1vx=1).
1 .

110) 1—0(x3+3x2+4x—8):x. Pap s0. (x=-4vx=-1vx=2).
1 .

111) 1—0(x3+3x2+9x—3):x. Pap s0. (x=-3vx=-1vx=1).
1 3 2 . A

112) 1—O(x +4x*+9x—4) = x. Pap s0. (x=-4vx=-1vax=1).
1 £

113) 1—O(x3+4x2+11x—6):x. Pap s6. (x=-3vx=-2vx=1).
1 3 2 < A

114) 1—O(x +5x*+9x—5) = x. Pap s0. (x=-5vx=—-1vx=1).
1 <

115) 1—0(x3+5x2+12x—8):x. Pap s0. (x=-4vx=-2vx=1).
1 p

116) 1—0(x3+6x2+13x—10):x. Pap s6. (x=-5vx=-2vx=1).

Bai tap 2.93. Tim tat ca céc gia tri thuc ctia a dé cac phuong trinh sau c6 nghiém:

4 1
1) V3a+V3a+2x —x2 = 2x — x2. bap s@.—ﬁéaéo.
.z O
2) V1+a+Va+2c0s2x = cos2x. Dap so. —Z<a<—1.
P 1
3) Va+Va+sinx =sinx. Dépsﬁ.—zéaéo.

x2 x2 .z 1
4) \|5a+1/5a—-x——+x+—=0. bap so0. —— <a 0.
4 4 20

2.8 ‘Phuong phap hink hoc

Giai phuong trinh

Va2 —5x+25+Vx2—-3x+9="17. (2.94)
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Ldi gidi. Cach 1. Viét phuong trinh (2.94) duéi dang

) 28] = 25

L N 55v3) . [3 3v3 N .
Xét cac vecto u = (x_E’T\/_) va v = (ﬁ_x’T\/_)’ thi @+ 7 =(1,4v3). Ta c6

ﬁﬂzd&—gf+ﬁgai ﬁn:J@-gf+F%§f,|ﬁ+m:7

Nhu vay, (2.95) c6 dang

|Z|+|7| =7+ 7.

Piéu nay xay ra khi va chi khi @ va v cung hudng, tic la

5 5V3
x —_—— —
_2__2 _, .15
3_, 3V3 8
2 2
Cdch 2. Tu phuong trinh (2.95), méi can thiic, goi cho ta nghi dén d6 dai ctia mot doan
thang.
Dat

A|228) ) g[8 22
2" 2 2" 2

) , M(x,0).
Véi cach dat nay, (2.95) viét dude dudi dang
AM+BM = AB.

Piéu nay xay ra khi va chi khi ba diém A, M, B thing hang hay M la giao diém cta duong
théng AB va truc hoanh.

5 1
Phuong trinh dudng thang AB 1a y =4v/3x— 5—\/5

2
. e R 2 s A 1s 15
Giao diém cua duong thang AB c6 hoanh d6 la x = 5

Cach 3. Xét tam giac ABC c6 d6 dai ba canh AB=3, AC =5, BC =7. Theo dinh li ham
sb cbsin, ta co , , s g o
cosBAC = AB;;;‘BC-A(?C -° ;53'57 - _%'
Do d6, BAC = 120°. Goi D 1a diém sao cho BAD = CAD = 60°. it AD = x. Ap dung dinh Ii

ham s6 cosin cho cac tam giac ABD va ACD, ta c6

BD = \/AB2 +AD2?-2AB-AD -cosBAD = \/x2 —3x+9,

CD = \/AC2 +AD2-2AC-AD -cosCAD = V/x2 - 5x + 25.
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Nhu vay, (2.94) tré thanh AD + DC = BC. Tic la D thudc canh BC. Ta co

1 — 1 — 1 —
SBAC :SBAD +SCAD < 5 -AB-AC-sinBAC = E-AB-AD-SinBAD +§'AC'AD-SinCAD

1 1 1

© —-3-5-5in120°==-3-x-sin60° + = -5-x-sin60°
2 2 2
15

O

<>X

Vi du 2.56

|

Giai phuong trinh
VaZ—x+1+\/x2-V3x+1=V2.
Pap sb. x=v3-1.

Vi du 2.57

Giai phuong trinh
Va2+4+1\/x2-3vV3x+9=v19.

Dép 6. x = 22,

Vi du 2.58

Giai phuong trinh
Va2 +9-\/x2-V3x+1=VT.

y 3
Pap s0. x = —.
ap so. x =

Vi du 2.59

@ Giai hé phuong trinh

x2+xy+y2+yz:0,
x2+x+2yz—-2y=0, (2.96)

3x2 +8xy+8y2+8yz—2x+82-5=0.

@Tran Van Toan, 2017

Loi gidi. Viét hé da cho tuong duong

x(x+y)+y(y+2)=0,
x(x+1)+y(22-2)=0, (2.97)
A+ )2 +(y+221=(x+ 12+ (22 -2)%
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Xét cac vecto @ =(x,y), b =(x+7y,y+2), T =(x+1,22—2). Heé (2.97) tré thanh

ol &

=0,
=0

e 8

(2.98)

4=
L o = . < 1 . 5
e Néeu a = 0, titc x =0 va y = 0. Thay vao hé (2.96), ta tim dudc z = 3
e Néu @ # 0, tit hai phuong trinh dau cia hé (2.98) suy ra b va ¢ la hai vectd cung
phuong. Tt phuong trinh thid ba ctia hé (2.98) suy ra, hodic T =25 hoidc ¢ =-2b. Xét
cu thé hai truong hgp nay, ta dudc cac nghiém ctia hé da cho la

1 1 3 3
x:—g/\y:——/\z:g)v le/\yz—Z/\zzE Vi=3Ay=—-1Az="1).

5
x:O/\y:O/\zzg)v

5

O

Bai tap 2.94. 27 Tim gi4 tri 16n nhét ctia cadc ham s6 sau:
1) fx)=Vx2+25—Vx2—v3x+1. Pap s6. v21, x:i
3v3
N T o 5v/3
2) f(x)=Vx2+25—-Vx2-2V3x+4. Dap s6. V19, x=—

p 1

3) flx)=vVx2+25—-vx2-3v3x+09. Dap so. V19, x:ST\/g.
P 1
4) f(x)=VxZ+25—Vx2—4/3x+16. Dap so0. V21, x:\/—%
v V/ .z 6v3
5) f(x)=vVx2+36—Vx2—-V3x+1. Dap so. V31, x=
v oz 6v3
6) f(x)=Vx2+36—Vvx2-2V3x+4. Dap so. 2v7, x=—
7) fx)=VaZ+36—Vx2-3v3x+9. Pap sb. 3v3, x=2V3.
8) F(x)=vVxZ+36—Vx2—4v3x+16. Pap sb. 2v7, x=3V3.
V2 A9 /et — Va1 s 7V3
9) f(x)=vVx2+49—-vx2—3x+1. Dap so. V43, x=
10) f(x)= Va2 +49-Vx2-2V3x +4. Dép sb. V39, x:%.
& 21V3
11) f(x)= Va2 +49—Vx2-3v3x+9. Dap so. V37, x=—0

27Tran Van Toan
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12) f(x)=Vx2+49—Vx2—4y/3x+16. Pap s6. V37, x:%\/g.

13) f(x)=Vx2+64—Vx2—V3x+1. Pap s6. V57, x:i.

5v3

s 8v3

14) f(x)= Va2 +64—Vx2-2V3x+4. DPap s6. 2v/13, x=—
P 24

15) f(x)=Vx2+64—vVx2-3V3x+9. Pap so. 7, x:1—3\/§.

16) f(x):\/x2+64—\/x2—4\/§x+16. DPap sb. 4v/3, x:%.

V28l Ve — Vax 1 o 9v3

17) f(x)=Vx2+81—Vx2—V3x+1. Dap so. V73, x=

s 9v3

18) f(x)= Va2 +81—Vx2-2V3x+4. Dap s6. V67, x=—a

V281 V42— 373249 o 9v3

19) f(x)=Vx2+81—vVx2-3v3x+9. Dap s6. 3V7, x=

Va2 181 % 18V/3

20) f(x)=vVaZ+81—Vx2—4v3x+16. Dap so. V61, x=—.

v/ . % 10v3

21) f(x)=Vx2+100-Vx2—3x+1. Dap so. V91, x=—g

22) f(x)=Vx2+100—-vx2-2/3x+4. Pap s6. 2v/21, x:%.

Va2 1700 - Va2 — 373029 — 30v3

23) f(x)=Vx2+100- vVx2-3v3x+9. Dap s6. V79, x=

(o 5v/3

24) f(x)=vVxZ+100- V2 —4v/3x + 16. Pap sb. 2v/19, x=—.

Loi binh. Tu Bai tap trén, ta c6 thé thiét lap cac bai tap khac véi yéu cau giai phuong
trinh f(x) = max f(x). &

Bai tap 2.95. 22 Giai cac phuong trinh sau:

) 122
1) \/x2—4\/§x+16+\/x2—3\/§x+9=5. Dépsﬁ_x:T\/_.
) 60v/2
2) Va2 -12v2x + 144+ Vx2 — 5v/2x + 25 = 13. Dép Sa_le_;/_,
) 168v/2
3) V2 -24v2x+576+ Va2 - 7v2x +49 = 25. Dap sb. x = 31\/__

28Tran Van Toan
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4) \V/x2-15v2x+225+ vV x2 —8v2x + 64 = 17.

5) VaZ—3x+9+Vx2—4v3x+16=5.

6) Va2 —Bx+25+vVx2—12v3x + 144 = 13.

7) Va2 —Tx+49+1/x2 —24v/3x +576 = 25.

8) VxZ—8x+64+Vx2—15v3x+225=17.

Dio sb 120v/2
X = .
p 23

p 24
Dap sb. xzﬁ(3\/§—4).

Dap s6. x = _2;430(5\/5—12).

-112

3 (7v3-24).

Pap s0. x =

P -80
Dap s6. x = 3(8\/5—15).

Bai tap 2.96. 2° Tim gi4 tri nhé nhat cia cdc ham sb sau:

1) f@)=VaZ+4+Vx2—VBx+1.
2) f(x)=VaZ+9+Va%—3x+1.
3) f(x)=VaZ+16+Va%—3x+1.
4) f(x)=VaZ+25+ Va2 —/3x+1.
5) f(x)=VaZ+86+Vx2—V3x+1.
6) f(x)=VxZ+49+vx2—3x+1.
7) fx)= Va2 +64+Vx2—3x+1.
8) f(x)=VxZ+81+vx2—3x+1.

9) f(x)=Vx2+100+ vVx2—3x+1.

10) f(x)=Va2+4+Vx2-2V3x+4.

11) f(x)=Vx2+9+ Va2 -2V3x+4.

12) f(x)= Va2 +16+Vx2-2v3x +4.
13) f(x)=Vx2+25+Vx2-2V3x+4.

29Tr4n Van Toan

. 2v3

Dap s6. V7, «x= T\/_
p 3v3

Pap so0. v13, «x= ?\/_

Pap s6. v21 -4

o 3v3

< 5v3

Pap so. v31, «x= i
11

p 6v3

Pap so. v43, «x= i
13

Pap sb. V57 T

. V517, v

P 8v3

Pap so. V73, = —\/_
17

P 9v3

Pap so. v91, = —\/_
19

Dap sb. V111 _ 10

' ’ V3
Pap sb6. 2v3 2

. , x=—.

V3

. 3V3

Pap so. v19, «x= T\/_
p 4v3

Dap s0. 2V7, «x= —\5/_
Pap sb. V39 _ 5

Y 2v3



2.8. Phuong phap hinh hoc 121
s 6

14) f(x)= Va2 +36+Vx2-2v3x+4. Pap so. 2v/13, xz?.

VZ A0+ /22 0T A .z V3

15) f(x)= Va2 +49+Vx2-2V3x +4. Pap so. V67, x= o
) 8

16) f(x)= Va2 +64+Vx2-2V3x+4. Dap s6. 2v21, x=——.

3V3

.4 9vV3

17) f(x)=Va2+81+Vx2-2V3x+4. Dap s6. V103, x= TR

.z 10v3

18) f(x)= Va2 +100+ Vx2-2v3x +4. Dap s6. 2v31, «x= T

VaZid .4 6V3

19) f(x)=Va2+4+Vx2-3V3x+9. Pap so. V19, x=—

20) f(x)=Vx2+9+Vx2-3V3x+09.
21) f(x)=Vx2+16+Vx2-3V3x+09.

22) f(x)=VaZ+25+Vx2—3v/3x+9.
23) f(x)= Va2 +36+Vx%—3v3x+9.
24) f(x)=VxZ+49+vVx2—3y3x+9.
25) f(x)=VaZ+64+Vx2—3v3x+9.
26) f(x)=VxZ+81+Vx2—3v3x+9.

27) f(x)=Vx2+100+ Vv x2—-3v3x+9.

28) f(x)=VaZ+4+Vx2—4v3x+16.

29) f(x)=VaZ+9+Vx2—4v3x+ 16.

30) f(x)=Vx2+16+ Vx2—4v3x+ 16.

31) f(x)=VxZ+25+Vx2—-4v3x+16.

32) f(x)=Vx2+36+Vx2-4v3x+16.

33) f(x)= Va2 +49+Vx2-4v3x+16.

Pap sb. 3v3, x=v3.

. 12v3

Pap so. v37, x= —\/_
11

. 15v3

Papso.7, «x= —\/_
13

p 6v3

Pap s6. 37, x:?\/_.

< 21v3

bap so. v79, «x= —\/_
17

p 24+v/3

bap so. v97, «x= —\/_
19

p 9v3

Pbap s0. 3V13, «x= i

) 30v3

bap so. v139, «x= —2?3/_.

Pap sb. 2v7, x=v3.
V3

Pap s6. V37, «x=

=
Déap sb. 4v3, x= 4

. , 5

. % 10v3
Dap s6. v61, x= T\/_

Pap sb. 2v19, x=

Pap s6. V93, «x=

w w
g= o3
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Chii dé 2. Phuong trinh chita cin

34) f(x)=Vx2+64+Vx2—-4v3x+16.

35) f(x)=VxZ+81+Vx2-4v3x+16.

36) f(x)=vVx2+100+ Vx2-4v3x +16.

Pap s6. 4V/7,

Pap sb. V133,

DPap sb. 2v/39,

Y

X = .

5

18v/3
X=———.
11

X=——.

V3

Loi binh. Tu Bai tap trén, ta c6 thé thiét lap cac bai tap khac véi yéu cau giai phuong

trinh f(x) = min f(x).

Bai tap 2.97. 3° Giai cac phuong trinh sau:

1) Va2 -5x+25+Vx2—-3x+9="1.

2) Vx2—-8x+64+Vx2—Tx+49=13.

3) Va2 —-16x+256+ Va2 —5x+25=19.

4) Vx2-24x+576+Vx2—11x+121 = 31.

5) Vx2—8v3x+64+Vx2-5v/3x+25="17.

6) Vx2—-8v3x+64+Vx2-3V3x+9="17.

7) Vx2 —15v3x+225+ V22— 7v/3x +49 = 13.

8) Vx2—-243x+576+ Vx2—-9v3x+81=21.

9) Va2+25+Vx2-3V3x+9="1.

10) Va2 +49+ vx2 —8v/3x +64 =13.

11) Va2 + 256+ Vx2 —5v3x +25 = 19.

12) Va2 +121+ V%2 —24/3x +576 = 31.

30Tvan Vin Toan

Pap s6. x = —.
p x )

&

Pap s0. x=—
Pap s6. x= —
P 264
Pap s0. x = —.
35
. 40v3
bap s0. x=——.
13
oz 24v3
bap s6. x=——.
11
. 4 105V/3
bap s6. x = .
22
oz 72V3
bap s60. x=——.
11
.. 15V3
bap s0. x = ——.
13
Pap s6 283
L= —
P 11
Pap sb6 80v3
L= —.
P 37
4 132V3
Pap so. x = .
23
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2.9 ‘Phuong phap luong gidc
Bai tap 2.98. Giai cac phuong trinh sau:
1 .
1) 423 -3x==. Dap sﬁ.{z,S—ﬂ,,?—n}.
2 9°9 9
2) 4x3—3x:\/—§. Dép 86 {1’117[’13_7[}
2 18" 18 " 18
p 1
3) x+vV1-x2=v2(2x2-1). DPap so x:——Vx:Z( 2+6).
4) x+V1-x2=v2(1-242). Dapsé.x:—%wc:i(\/@—\/ﬁ)

5) V1-—2x2=4x%-3x.

6) V1-—2x2=23x—4x5.

7 V1i-x=2x2-1+2xV1-2x2.

2+vV2vx

DN | =
j
\.—/

DPap s6. x = cos54° =

(5-v5

< 1 /1
8) V1+x=2x%-1-2xvV1-x2. Bép s0. x= -2 5(5—\/5).
9) V1i-x=2x%-1-2xvV1-x2.
< 3 1 /1 1 /1
Dépsé.xz—%Vx:—E 5(5+\/5)V.’X3:§ 5(54‘\/5)
10) V1+x=2x%-1+2xV1—x2.
< 3 1 /1 1 /1
Déps@.xz%Vx:—E 5(5+\/5)sz§ 5(54‘\/5)
< 2
11) \/2+\/2—\/2+x:x. bap sﬁ.x:cos(g)+ 351n(%)=2cos—n.
1 p 1 2-+v3
12) \/5(1+2xv1—x2)+2x2:1. Déps@.x:——2Vx: 2\/_.
1 £ 1 2-
13) \/—(1—2xv1—x2)+2x2:1. Papso. x=—vax=— \/§
2 V2 2
5 oz 2
14) \/1f_xz—6x-v1—x =2. Dapso.xz%.
1 .z 1
15) Va2 +1+x= : Pap s0. x=0vx=—y/=(V5-1).
(x2+1) Va2 +1 2
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5 4 3
16) Va2+1-x=——r. Dap s0. x = ——.
2vVx2+1 4
p 1 1 1
17) 6x-v1-9x2+18x%2-3v2x—-1=0. Pap s0. x=———vax=——vx=—(V2+V6).

3v2 3v2 12
18) 2x+ (4% - 1) V1-x2=4a3 + V1-x2. Pap s6. x = —

s_|~

I
\/_
19) 4x-V1-x2-(222-1) =8x%(1-x?)+vV2-1.

Pap s6. x=—-=\/2— 2+\/§sz% 2+V2+V2.

20) 64x’ —112x° —8x* +56x3 +8x2—Tx—1=0.

, ;{1 1071871671471271}
Pap so. ,1, ——,—,—
2 1171171111711

21) x2V4—x2 = x| —4|x| +4V2. Pap s6. x=-v2vx=v2.
22) x- (2x -1)-vV1- acz—1 Pap sb.
\/ Vx——%\/2—\/2+\/§vx:%\/2+\/2—\/§Vx=%\/2+\/2+\/§.
p 1 \/2
23) x-(2x%2-1)-V1-x —£ Dépsﬁ.x:—EVx:§Vx———\/ - +V3 .
£ 1
24) V1-x2(1-4x%)+x(3-4a%) = V2. Dépsé.xzz(\/@—\@).

Bai tap 2.99. 3! Giai cac phuong trinh sau:

1 35 ) 5 5

1) x| ——— ):—. Pap so. x=-vx=-.
4x2 -1 24 8 6

1 35 ) 5 5

2) x| —— ):—. Pap s6. x= —vax=—.
9x2 -1 36 12 9

1 35 ) 5 5

3) x| ———+1]==, Dap sb. x= — vx = —.
16x2 -1 48 16 12

1 7 ) 1 1

4) x| —+1|=—. Papsb. x==-vax==.
)x\/25xT1 5 ap so. x Ve=3
1 35 ) 5 5

5 —+1|=—. Pa 0. x=—Vx=—.
) V3621 72 AP S0- ¥ = o VT 18
1 5 ] 5 5

6) x| ———+1|=—. Pap s6. x= — va=—.
R W 12 ap 80- ¥ =5 VAT o1
1 35 . 5 5

7 x| ——+1|=—. Papso. x=—vx=—.
64x2 -1 96 32 24

35

31Tran Vin Toan. Cac phuong trinh c¢6 dang x (— + 1) =—.
a2-x2-1 12a
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1 35 ) 5 5

8 —t1l|=—. D’ A_ = — = —,
)x(mJ“ ) 108 ap 80. X =ge VA=o7

1 7 ) 1 1
9)x(—+1):—. Dap sb. x= =~ vx=—~.
V100x2 -1 24 8 6

Bai tap 2.100. Giai cac hé phuong trinh sau:

x+y1-y=1,
y+v1l-x =/3.

1) |
2c+x2y =y,

2z +22x = x.

Y xy=1,
X
y
X
——4zx =4.
z

z—99cy:2,
x

——3zx=2.

, % km
2) { 2x+y%z =2z, Pap so. (tan—;tan—;tan

7

3) < zZ —4yz=2, Pap sb. (tana,

4) E—9yz:6, bap s0. (

» Y=

N | =

Pap s0. x =

2k7 4k
7 7

T
:i?;i

H
il

tan2a tan4a)
b b a
2 2

=y

tana tan2a
37 3

&

b

~| ¥

b4
,tan4a), a= i?;i

ol

), ke{-3,-2,-1,0,1,2,3}.

=



Chil de 3
Bdt phuong trink

3.1 Gidi bdt phutong trink nho tink lién tuc ciia ham so
P& giai bat phuong trinh f(x) > 0. Ta thuc hién cac buéc sau:

e Budc 1. Tim tap xac dinh 2 ctia ham sb f.

e Budc 2. Giai phuong trinh f(x) =0 trén 2.

e Xét dau cta f(x) trén 2. Tt bang xét dau nay, tap nghiém ctia bat phudng trinh f(x)> 0
(néu c6) 1a hop cta cac khoang chia x ma F(x) > 0.

Cach giai trén van ddng cho cac bat phuong trinh dang f(x) <0, f(x) >0, f(x) <O.

Giai bat phuong trinh 2 —3x < V-9x2 + 9x + 4.

Loi giai.
 Diéu kién d€ bat phuong trinh c6 nghia la

Sx<

W[
[SCRITN

922 +9x+4>0o —

e Giai phuong trinh 2 —3x = V-9x2 + 9x + 4, ta dudc nghiém x = 0.

 Bang xét dau cta biéu thitc

) 1 4
fx)=2-3x—V-9x2+9x+4, Vii —ggxgg,
nhu sau:
1 4
X -3 0 3
f(x) + 0 -

126



3.1. Gidi bt phuong trinh nho tinh lién tuc ctia ham sé 127

4
ta dude f(x) <0 0<x < 3
A . 1z . . . 4
e Vay nghiém cta bat phuong trinh da chola 0 <x < 3 O

Giai bat phuong trinh

(x+3)- Va2 -3x+2<0.

Loi giai.
e Piéu kién d€ bat phuong trinh c6 nghia 1a
x2-3x+2>00x<1va>2.
o Xét f(x)=(x+3)Va2-3x+2.
f(x)=0ox=-3vax=1vx=2.

e Bang xét dau cta f(x) nhu sau

x +00
f(x) +
Nghiém ctia bat phuong trinh da cho 1a
x<-3vax=1vx=2. [

Loi binh.

e Néu li luan rang vi Va2 - 3x+2 >0, véi moi x < 1 hodc x > 2, nén bat phuong trinh da
cho xay ra khi va chi khi x + 3 <0 hay x < -3, thi 1oi giai trén sai.

e Chu y rang, hé bat phuong trinh

A-B>0, A>0,
A>0 B>0.

Giai bat phuong trinh

21-x)-Va2+2x-1<x2-2x - 1. (3.1)
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Ldi gidi. Diéu kién d€ bat phuong trinh c6 nghia la

+2-1200x<-1-V2va>-1+V2.

Xét phuong trinh

21-x)-Va2+2x—-1=x2-2x—1.

Binh phuong phuong trinh (3.2), ta dudc phuong trinh hé qua
3x* +4x® - 18x% +12x - 5=0.
Dung may tinh b6 tui, (3.3) phéan tich dudc
(x% +2x - 5)-(3x% - 2x +1) = 0.

Tu day, ta tim dudc hai nghiém x=-1-v6vx=-1+6.
Ca hai nghiém nay déu thoa phuong trinh (3.2).
bat

F)=21-x)- Va2+2x—1—-(x>-2x-1)

voi x < -1-v2vx>+v2-1. Bang xét dau cta f(x) nhu sau:

(3.2)

(3.3)

x —00  -1-v6 -1-v2 -1+v2 -1+V6 +o©

fx) o0 - + 0

Dua vao bang xét dau, nghiém cta bat phuong trinh da cho 1a

~1-vV6<x<-1-V2vx>V6-1.

Bai tap 3.1. Giai cac bat phuong trinh sau:
1) Va2 -bx+4< —x+7;
2) Va2 -Tx+10<3x-1;
3) VaZ—9x+18 <5x—8;
4) Vx2-12x+27-3x-1<0;
5) Vx2—14x+40—-5x+6 <0;

Pap s6. x <1v4 <x <5.
Pap s6. 1<x<2vx>5.
Pap s6. 2<x<3vx>6.

Pap s6. 1<x<3vx>09.

Pap s6. 2<x<4vx > 10.

6) VaZ+9x+18+3x+4<0; Pap s6. x <-6v-3<x < -2.
7) Vx2—-8x—20+3x+10>0; Pap s6. -6 <x < -2V x> 10.

8) Vx2—-11x+28+3x—11>0;

Pap s6. 3<x<4vx>T.
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9) Va2 +4x-5-3x+5>0;
10) Va2 +2x—15—4x+13>0;
11) m-5x—1420;
12) Va2 -9x+18 > —3x +8;
13) Va2 +2x-35-3x+19 > 0;
14) Vx2—4x-5+5x+11>0;

Vx2-16 5
15 Y16, i3S :
x—3 * Vx—3
2 _ _
16) (A, 2004) Y2& 210 o3, 1%
vVx—3 x—3

Bai tap 3.2. Giai cac bat phuong trinh sau:

1) Va2 —6x—T—-Va2—4x—-5>—4;

2) V3x2+5x+7—-V3x2+5x+2>1;

3) Va2 —6x—-T—-Vx2+4x+5<2.

Bai tap 3.3. ! Giai c4c bat phuong trinh sau:

1) VI0—3x+v5x—6< 4;

2) V10-3x+ v5x—6 > 4;

3) V7-3x+vbx—1<4;

4) V7-3x+Vbx—1>4;

5) vV10-3x+vV2x+5<5;

6) V10-3x+Vv2x+5>5;

7) V10-6x+ v4x+5 < 5;

8) V10-6x+ vV4x+5 > 5;

1Tran Vin Toan

bap s6. x<-5v1<x<3.
bap s6. x < -5v3<x<A4.
Pap s6. x < -10v -4 <x < -2,
Pap s6. 2<x<3Vvx>6.

Pap s6. <-7v5<x<9.

Pap s6. -3<x<-1vx>5.

Dép sb. (5;+00).

Pap sb. (10 — v/34; +00).
bap sO. x<-1vx>T.

.z 2 1
bap so. 3 <x<§v—2<x<—1.

Pap s6. 2<x<-1vx>T.

.oz 1 7
Dapso.g<x<1v2<x<§
Paps6. 1<x<2

5 10

Pap so —§<x<—2v2<x<§.
Pap s6. —2<x<2

5 5

Pap so —Z<x<—1v1<x<§
Pap s6. -1<x<1
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9) VI0-3x+v9x—-2<6;

10) V10-3x+v9x—-2>6;

11) v10-3x++v11x+3 <7,

12) V10-38x+v11x+3>17.

Bai tap 3.4. Giai cac bat phuong trinh sau:

1) V4x+5-v—-6x+10<vV2x—1;

2) Vax+5—v—-6x+10> v4x-3;

3) VIx+2+V-83x+T7>vV9%+7T;

4) Vbx—1+v-3x+7<Vbx+6;

5 V2x+5+vV-3x+10>V-8x+9;

6) V2x+5—v-3x+10< v8x+9;

7) Dubi2, B,2002) Vx+12>vVx—-3+v2x+1;

8) (A, 2005) vBhx—1—vx—1>+2x—4;

9) (Dubi 1, A, 2005) vV2x+7-v6—x > V3x—2.

Bai tap 3.5. Giai cac bat phuong trinh sau:

2 16
1) Z+3</41-=;
X X

2) \/x2—6x—7>x+1'
x-7 ~ 387
3) Vx2—4x—12>x+2‘
x—6 - 38

4) (x+1)2x+vVx+6)>Vx+6;
5) Cx+1)2x+vVx+2)>Vx+2;
6) V3x+VvV9—x2<3x+3.

Bai tap 3.6. Giai cac bat phuong trinh sau:

10
3

bap s6. 2<x < 3.

Pap s6. - <x<2v3<a<

Nel i \V]

s 3 10
Dap so. —E<x<2v3<x<?

bap s6. 2<x <38,

1
Dépsé.§<x<1
., 2 3 31 5
Papso. - <x<—vi<x<-.
4 3 3

2
Pap so —§<x<2
. oz 1 14 7
Papso. - <x<—v2<x<=
5 9 3
9
Pap so —2<x<§
. 29 10
Dap so. —ggxgg.

Pap s6. [3;4].

DPap s6. [2;10).

14

1 [5]
—1|lu ;5.
3 3

Pap so.

Pép s6. x <0 hodc x > 1.
DPap s6. (—oo; —2]1U{-1}U(7;8].

Pap s6. (—o0;-3]1U{-2} U (6;7].
Dap s6. [-6;-2) U(0; +00);

Pap sb. (-1;0).

.z 3 .
Pap so. ——1<x<0hoaCO<x<3.

]
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x—\/x . |3-v5
1) (A, 2010) > 1. Pap so. { }
1-vV2(x2-x+1) 2
2) (B,2012) x+1+Vx2—4x+1>3/x. Pap sb. O;i U [4;+00).

3) x+2y/x—-4< V22 -5x+4;
4) x+2/x-2< V202 +x-2.
Bai tap 3.7. 2 Giai c4c bat phuong trinh sau:

1) (x—2)-(x+5)-6Vx2+3x—-3<-12;

2) (x+9)-(x—2)-6Vx2+T7x+7<-30;

3) (x+3)-(x+6)—4VxZ+9x+9 <6;

4) (x+3)-(x+8)—4VxZ2+11x+19<2;

5 (x-2)-(x—10)—6Vx2-12x+12 < 3.

Bai tap 3.8.  Giai c4c bat phuong trinh sau:

3x 35
1) x+ > —;
Vx2-9 4
3 5
2) x- a ==
x2-9 4
4x 35
3) x+—0mm—>——;
VxZ-16 3
4 5
4) x——xé—.
Vx2-16 3

Bai tap 3.9. Giai cac bat phuong trinh sau:

1) Vx+1+Vax—-4<V3-x;

2) V5-3x+V1-x<Vx+1;

2Tran Vin Toan
3Tran Vin Toan

Pap 6. 0<x<4vx>09.

Pap s6. 1<x<2vx>9.

Pap sb. -T<x<-4v1<x<4
Pap s6. -9 <x<-6v-1<x<2
Pap s6. -9 <x < -8v-1<x<0.

Pap s6. ~10 <x < -9v-2<x < 1.

Pap sb. ~1<x<1v11<x<13.

.z 15
Dapso.3<x<ZVx>5.
.z 15
Dapso.—Z<x<—SVx>5.

+ 20
Déps().—?<x<—5wc>4.

.z 20
bap s0.x<—5v4<x<?.

Dap s6. x = 1.

Pap 6. x = 1.
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3) Vi—1+vV4x—-8<V3—x; Pap sb. x = 2.

4) VI0-2x+vV3-x < Vx+1. Pap sb. x = 3.

Bai tap 3.10. Giai cac bat phuong trinh sau:

V/@x+2)(x2 - 3x +2)
1)
x—2

= 2x—2;

P 1
bap so. —1<x<EVx:1v2<x<3.

) \/(7—x)(x2—4x+3)

1 <x-3;
x_

Pap s6. —-1<x<1lvx=3v4<x<T.

/(=) (x2 + 8x+ 15)
3)

x+5 Sa+s;

Pap s6. -7<x<-5vx=-3v-2<x< 1.

V@x-2)(x2-Tx+12)
4)
x—4

< 2x—6.



Chil dé 4
He phuong trink

4.1  Bién doi hé phatong trink
Bai tap 4.1. Giai cac hé phuong trinh sau:

2 2

xy“—=2y°+3x =18,
1)
3xy+5x—6y=24;

x3+6y%+3x=-2,
2) <
2y% —3x2+6y =1;

x(y?+1) 3
x2+y2 5
D1y 4

x2+y2 5

K
>

x+y1-y=1,
y+vV1-x2=1/3;

4) <

x2—y/xy = 36,
y2 —x/xy =72;

5) <

(x®+xy+y2)- Va2 +y2 =185,
(x?—xy+y2)- /a2 +y2 =65,

6) <

(Va2+y+vVx2+3)-x=y-3,

VaZ+y+y/x=x+3;

7)

133

Pap sb. {(3;3);(%;—%)}.

Pap sb. {(— V2; i)}

V2

Pap sb. {(3; 1); (%, —1)}.

Dap sb. (-2;-8).

Dép sb. (3;4), (4;3), (-3;-4), (-4;-3).

Dap s6. (1;8).
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8) 1

9) <

10)

Bai tap 4.2. Giai cac hé phuong trinh sau:

2x
2y =Y o,
x+y

Vaty=a’-y;

V25 —x2—4/25-y2=1,
V25 —x2+ /25— y2 = y2 - 2x2 + 2x + 3;

x> +2y2+3xy—-4x-3y-5=0,
Ve2y+1-ya+ty+2y2—x-9y—-1=0.

3

x——2xy:16,
1D IREEA

— +3xy =25

2x v ’

4

x—2+xy:72,
2) Y,

y—+xy:9,

X

3

;C—+3xy:25,
3) 4

y——2xy=16,

X

= 3 _,

2 ]

y4  4x

2y

Bai tap 4.3. Giai cac hé phuong trinh sau:

1) |

2) <

3) A

4) <

x3 = 3xy + 20,

¥ =xy—4;

x3+2y3 —3xy—-20=0,

4y3 +5y3 —xy—-6=0;

203+ 3 +xy+28=0,
x3—2y3 —5xy-70=0;

x3+2y3 =2xy+1,

x3+y3=3xy—1.

Dap s6. {(1;0);(—2;3)}.

Dap s6. (3;4), (3;-4), (-1;2V6), (-1;-2V6).

Pap sb. (3;-4).

DPap sb. (4;2), (—4;-2).
DPap sb. (4;2), (—4;-2).

DPap sb. (2;4), (-2;-4).

256 2048)

Pap sb. (2;-2).
Pap s6. (3;1).
Pap s6. (1;-3).

Pap sb. (1;1), (-3;2).
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Bai tap 4.4. Giai cac hé phuong trinh sau:

X 1 9

4
—+xTy=—5+x7, , 1
1) {7 xy? Dap so. (—2;1).
%+x2y2+4y220;
1 3 1
X+ —=—==x"y+—, 2 1
—+23y% +10y% = 0;
x
4 2
wy+ =4y, )
3) < 1 y%c 4y Pap so. (4;-2).
—+=+—5=0.
y  x2 x2

Bai tap 4.5. Giai cac hé phuong trinh sau:

x5 +4x* +5y%2 =0,

1) < ¥ Dap sb. (-9;81); (-5;5v5); (=5;-5V/5).
2’ -5 =xy-y%
X

x?—x8-2y2=0, .
2) < 3 DPap sb. (3;81); (2;8V2); (2;—8V2).

Y
x7+—4:y2+yx3;
x

yT+y%—6x2=0, )
3) { 3 Dap s6. (125;5); (4v/2;2); (-4/2;2).

X
y5+—3:x2+xy2
y

y'+2y5+3x2 =0,

91, R Dap sb. (-125;-5); (9V3;-3); (-9v/3;-3).
y—w:F—y.

x Trong mot sé hé phuong trinh, tit hé phuong trinh da cho, ta ¢6 thé dan dén mot
phuong trinh ding cp.
Giai hé phuong trinh
5Vx—xvx=y\/y+/7,
x—y=3.

(4.1)

Loi giai. Pat x=u >0, /y =v > 0. Hé phuong trinh (4.1) tré thanh

v3+v=5u—-ud, v3+ud=5u—v,

i=4

u?-1v2=3 u?-v2=3.
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Suy ra

33 +u?) = Gu-v)w?-v?)

Hay

1
2u3—vu2—5uv2—203:O©u:2vVu:—§vVu=—v.

Nhén xét rang (0;0) khong 1a nghiém ctia hé da cho va u, v cung duong, nén ta chi nhan
u = 2v. Thay vao phuong trinh u? —v? = 3, ta dudc u? = 4v2. Do d6, x =4y. Lai c6 x—y = 3, suy
rax=4vay=1.Tathay x =4 va y =1 thoa hé da cho. Vay hé c6 nghiém (4;1).

Chu y. C6 thé giai hé phuong trinh da cho bang phuong phap thé.

Bai tap 4.6. Giai cac hé phuong trinh sau:

x2 —xy =20y, ) 10 2
1) 4 y Y Pap so. {(O;O);(5;1);(——;—)}-
5xy —b5y% = 4x; 00

2 2

x°+2xy—2y° =2x+y, p 11
2) 4 e Y Dap sb. {(0;0);(——;—)}.
2x% +xy -y =x+y; 33

24) = x3, 5
3) <y(xy+ )=x Dap s0. {(0;0);(4;2);(—4;-2)}.

x(xy —6) = y3;

xXV/xXx—Vx= +8./y, ,
4) < VETVES YT EBYY Dap so. (9;4).

x=y+5;

x3+4y=y3+16x,

5) ¢ 14y? Dap sb. {(1;-3),(-1;3),(0;2),(0;—2)}.
T+x2
xXy=x-—y, £

6) < y Y Pap 0. [x=0,y=0],[x=-1/2,y = —1]

2(x + y)2 =3(x —2y);

2x%y + 33 = 2x% + &8,

7) < Dap sb. {(-/3;3),(v3;3)}.
(x+2)-v/y+1=(x+1)?%

By+xy3 =2, o

8) < Papso. x=-1Ay=-1)vx=1Ay=1).
2x2 -3y? =—1;
x3y +xy® =10, Lz

9) < Papso. x=-2Ay=-1)v(x=2Ay=1).

2x? -3y? =5;
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(x? + y®)(x + y) = 15xy, )
10) Y Y Y Pap so. (0;0),(4;2);(2;4).
(x* + yH)(x? + y?) = 85x2y2.
Bai tap 4.7. Giai cac hé phuong trinh sau:

21+
Lzy):2x+3y,
1) y

x2+2xy =x —y°.

x2(1-2y)
2) y2
2% +xy =x+y%;

=4x+2y,

2 9 9)
2
2+
YR 3k
3) x2
2y2 —3xy =4y —x2;
2 8 16
Pap so. [x=—— =— =6Ay=9).
ap so (x 15/\y 15)V(x Ay=9)
y2(3 + 2x)
———=3y—x,
4) x2

y2 +2xy = 3x2 - 2y.

4.2 St dung phitong phdp thé

Vi du 4.2

Giai hé phuong trinh
22 +y2=1,

2 +yV1-x2=1+1-y)/x.

Ldi giai. Cach 1.
Tt phuong trinh thit nhat cta hé, ta c6
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Khi d6, diéu kién ctia x va y la

1
< =
X \/§

-1<y<L

0<x

Ta c6 x? + y2 =1-x2, nén x? + y? < 1. Mat khac,

1-22=yV1-x2-(1-y)Vax<yV1-—a2.

Vi ) )
+1-x
y 1_x2<y—'

Suy ra

2 2

+1-x
1—x2<yT©x2+y2>l.

Tux?+y2<1vax2+y%2>1, tacox®+y?=1. Giai

x?+y?=1,
2x2+y2:1, x=0,
o
ngg]-’ y:1
1
-1<y<—
V2

Cdch hai. Ta c6 2x2+y? =1, do d6 y = V1 —2x2 hodc y = —v1—2x2.
Trudng hop mét, y = v1-2x2, thé vao phuong trinh thi hai, ta dugc

ZrvV1-2x2-V1-x2=1+1-V1-2x2)V/x.

tuong duong

V1-x2(V1-x2-V1-2x2)+(1-V1-2x2)y/x = 0.

hay

V1-x2.(1-x2-1+2x%?) (1-1+2x?)Vx
+ =0
V1-22+V1-2x2 1+V1-2x2

tuong duong

9 V1-x? N 2V« 0
X = V.
V1-224+V1-2x2 1+V1-2x2
Ta co
V1-x2 2/x
+ >0,
V1-x2+vV1-2x2 1+vV1-2x2
nén x =0.

Trudng hop hai. y = —v1-2x2. D& kiém tra rang

1
2 2
x“+y x 2
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1+(1-y)vx>1.

Trong truong hop nay, hé vé nghiém.
Vay hé c6 nghiém (0,1). d

Vi du 4.3

Giai hé phuong trinh

1-— 2
(x+1)2+y2:2(1+ y),
X

4y =(y2 - 53 +8x-2)- (V2 -2 +1).

Loi gidi. Piéu kién —vV2<x < V2.
Tt phuong trinh thi nhat, ta c6

2+x) (-1+x2+y%)=0.

Véi diéu kién —v2 < x < V2, ta thu dudc x2 + y2 = 1 hay y2 = 1-«2. Thay vao phuong trinh
thu hai cia hé, ta dudce

41 -2+ +22-38x+1)-(V2-22+1)=0
hay
41-2)+(x-DEZ+2x-1)-(V2-x2+1)=0
tuong duong
(1-x)- (—x2+2x+5)—(x2+2x—1)-\/2—x2]:0.
* V6i1-x=0, ta c6 (1,0) la mot nghiém cta hé.
e Truong hgp
(—x2+2x+5) - (2 +2x—1)-V2-x2=0

hay
2
OIS S (4.2)

x2+2x—1
Chiyrang x2+y?=1,nénx?<1hay -1<x<1.

Xét ham so

-x2+2x+5
f(x) = ﬁ, X € [—1,]_]\{—1 + \/5}
Ta co 9
4(x“+2x+3
f,(x):—((;CZ—xl)z)<0, Vx;é—1+\/§.
X<+ 22X —

Bang bién thién
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x -1 ~1+v2 1
f/(x) — —
-1 +00
—00 3

Tit bang bién thién, ta thay f(x) < -1 hodc f(x) > 3.
Mat khac, v6i 0 <x2<1,tac6 1< V2-x2 < V2.
Tu nhiing danh gia ¢ trén, phuong trinh (4.2) v6 nghiém. O

Vay hé da cho c6 nghiém duy nhét (1,0).

Bai tap 4.8. ! Chiing minh rang dudng thang A tiép xic véi dudng tron (€) va tim toa do

tiép diém M cta ching trong méi trudng hop sau:
1) A:3x+4y-16=0, (€):x>+y>-2x+6y—15=0;
Dap s6. (4,1).
2) A:4x—3y-63=0, (€):(x—1)%+(y+3)%>=100;
Pap sb. (9,-9).
3) A:4x—3y-28=0, (€):x%+y?>+8x—4y—80=0;
Pap sb. (4,—-4).
4) A:12x-5y-162=0, (6):x2+y?+2x+2y—167=0;
Pap sb. (11,-6).
5) A:3x+4y-58=0, (¥):x2+y?—2x+10y—199=0.
Pap sb. (10,7).

Bai tap 4.9. ? Tim toa d6 c4c giao diém cta hai dudng tron (€) va (¢’) trong méi trudng
hgp sau:

1) (€):(x-1)2+(y+2)%2=25, (€'):(x-2)2+(y+9)*=125;
Pap sb. (x=-3Ay=1)v(x=4Ay=2).
2) (€):(x—12+(y+272=125, (€'):(x+3)*+(y—1)>=100;

Pap 6. (x=-9Ay=-T)v(x=3Ay=9).

1Tran Vin Toan
2Tran Van Toan
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3) (€):(x-32%+(y+4)2 =125, (€"):(x+1)?+(y+1)?=100;
Pap sb6. (x=-TAy=-9)v(x=5ry=").
4) (€):(x-3P+(y-42=25, (€):(x-97+(y-77?=100;
Pap sb. (x=-1Ay=7)v(x=3Ay=-1).
5) (€):(x=5)*+(y—6)*=25, (€):(x—9)*+(y—2)*=49;
Pap sb. (x=2Ay=2)V(x=9Ay=9).
6) (€):(x—-2%+(y+4)2=25 (€"):(x-5)?%+(y-2)%=100;
Pap s6. (x=-3Ay=—4)v(x=5Ay=-8).
7 (€):(x—22+(y+4)2 =25, (€):(x+4)2+(y+2)?=125.
Pap s. (x=6Ay=-T7)V(x=TAy=—4).
8) (€):(x—22+(y+4)2 =25, (€'):(x+52+(y+3)2=125;
Pap sb. (x=5Ay=-8)v(x=6Ay=—1).
9) (€):(x-12+(y+12 =25 (€):(x-7%+(y-772=125;

Pap sb. (x=-3Ay=2)v(x=5Ay=—4).
Bai tap 4.10. Giai cac hé phuong trinh sau:

. rxy+y?=1,
1) (Cao dang, 2014) (x,y €R).
x%—xy—2y%=—x+2y

Papsb. (x=-3Ay=2)v(x=—-2Ay=-1V(x=2Ay=-3)v(x=2Ay=1).

xt+ 223y +x2y2 =2x 49, ) 17
2) (A, 2008) { ey Pap sb. {(—4;—)}.
x2 +2xy = 6x +6; 4

xy+x+y=x2-2y%
3) (D, 2008){ > 7 Y (x,y €R).

x\/2y—yvx—1=2x—-2y

Dap s6. {(5;2)}.

5x2y —4xy? +3y3 —2(x+y) =0,
4) (A, 2011) YT Y (2, € R);
xy(x?+y2) +2=(x+y)?

5 5 7 5

5 7 5

Dap s6.{(1;1),(—1;—1);(_2m.@).( 2\/1_,—\/E)}.
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xy+x—-2=0,
5) (D, 2012) (x,y €R).
23 —x2y+x2+y%2—2xy—y=0

Pap sb. (1;1), (_1+\/5\/5) (_1;\/5;—\/3).
VI2=y+4/y(12-x2) = 12,
6) (A, 2014)  VI2TY TV (12-%)
x3-8x—1=2/y-2;

Pap s6. x=3Ay=3.

7) (B, 2014)
A-y)/x—y+x=2+x-y-1)-\/y,
2y% —8x+6y+1=2\/x—2y—/4x -5y —3;

Pap sb. (x:3/\y:1)v(x:%(1+\/5)/\y:%(1+\/5)—1).

y(y—x+2)=3x+3,

x2 -5y +3+6yy2—-Tx+4=0;

8)

Pap s6. (x=1Ay=2)v(x=4Ay=5).

x2+y2 2 1

9){ xy x+y xy

x2+y2—x+y:—x2+2x+1;

Pap sb.
(xZ%(2—ﬁ)/\y:1+%(—2+ﬁ))

V(x:%(2+\/7)/\y:1+%(—2—\/7)).

2v2x + 1422y +1 = (x—y)?,
10) v 2y y

(x+y)x+2y)+3x+2y=4;

2%y + y3 = 2x% + x5,

(x+2)\/y+1:(x+1)2;

11)

Pap sb. (x=—\/§/\y:3)v(x:\/§/\y:3).
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12) <

13) |

14) <

15)

16) <

17) |

18) <

19) |

20) 1

(2 +9)(x2 +9y)—22(y—1)? =0,

x2-2-4y\/y+1=0;

(x—y)(x2+xy+y2+3):3(x2+y2)+2,

4Vx+2+,/16-3y=x%+8;

y2—2xy2 +7y%2 = —x2 + Tx + 8,

V3y2+13—-v15-2x = Vx+1;

2(2y% +x%) +3y(x + 12 +6x(x + 1) +2 =0,

Va2 +2y+3+2y-3=0;

13 -3x(y+2)+2(y+2)y/y+2=0,
4dx+2vVx+2+y=14;

14+2x+y+1=42x+y)?+/6x+3y,
(x+1)V2x2 —x+4+8x%+4xy =4;

x3 —16x = y3 — 4y,
5x? = y? —4;

¥+2x2+(y-1Dx+y—-2=0,

V3x+1-/x2+y+x-y—2=0;

x(y—1)+2y =4(x+1),

3 +3x+3=4Vx+3x+2V2x - 1;

Va—1-,/y=8-x3,

21) (Du bi 2, B, 2008)

22)

(x-1*=y;

Va+l+3Yy-2=1,
x+y—20=0;

Péap sb. (x=-V2Ay=0)v(x=v2Ay=0).

Pap sb. (x=-1Ay=-3)v(x=2Ay=0).

Pap s6. x=3A(y=—-2Vvy=2).

Péap s6 14/\ >
XE—— Ay = —.
p 9 "7 1s

Pap s6. x=2Ay=2.

Dap s6. {(1;-3),(~1;3),(0;2),(0;—2)}.

Pap s6. x=1Ay=0.
Pap s6. x=1Ay=1.
Pap sb. {(2;1)}.

DPap sb. {(26;-6),(-9;29)}.
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23) 1

24) |

25) 1

26) 1

27) |

28) 1

29) 1

30) 1

31) |

32) |

Bai tap 4.11. Giai cac hé phuong trinh sau:

1)

Va-1-3/y+2=1,
x—y—22=0;

x+4-\/x—-y=y+12,
12(x + 1)+ y|+2]2x + (y — 1)| = 3;

y+2-/i+y=15—-x,
lx—2(2y +1)| +3|lx—4(y —1)| =6;

x+y+3-/x+y=18,
x?+y% =125;

2c+y2+x2+yt =1,

x2+2y%+3y*+2x = 4;

Vx+y =3,
Vx+5++\/y+3=5;

(x—y)*=13x—4,
VEFY+/3x—y=V2;

Vhx—y—y/2y—-x=1,
22y —x+3xy=2x2+y2+3x—1;

X 12
X+, = ,
x+y x+y

xy—x=16;

2x% —y2 —xy+5x—2y = -3,

V2x—5+2/y—2x%=-13.

2+6y=f—\/x—2y,
y
Vax+/x-2y=x+3y—2;

Pap sb. {(28;6),(—7;-29)}.

Dap sb. {(g,—g)}

Pap sb. {(%,?)}

Pap s6. [[x=-2,y =111, [x =11,y = -2]].
Pap sb. {(-1;1);(-1;-1)}.

Pip sé. {4 (121, 1999

64 64

L % 5 3 5 13
bap so. {(1_6’_1_6)’(1_6’1_6)}

2 22 35
Pap so. {(1;1),| —;— | ¢
v, a0 (2.2

Pap s6. x=-1Ay=-15.

Pap s6. (3;4);

8 4).
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3x—1:Z+2,/x+ ,
X
Vy+yx+y=y—-3x+6;

2) < Pap s6. {(2;2),(3;6)}.

3421x="2+4\/y—3x,
X
\V/Y—Vy-3x=y-Tx-2;

1-5y=">—-6/%=7,
Yy
Vx—yx—y=x—-5y+6.

3) 4 Pap sb. (1,12).

4) < Pap sb. {(6;2),(12;3)}.

Bai tap 4.12. (Thi Thi trusng THPT chuyén Vinh Phuc, lan IV, 2014)
Giai hé phuong trinh

3x2+3y2+8:(y—x)(y2+xy+x2+6),
(x+y—13)-(\/3y—14—\/x+1):5.

Pap s6. (x=3Ay=5)v(x=8Ay =10).

4.3  Phuong phip dit dn phu

Vidu 4.4

Giai hé phuong trinh
x2—2y2+2(x—4y)= -1,

xy+2(x—2)+y=0.

Loi giai. Hé da cho tuong duong véi

(x+1)2-2(y+2)? =-14,
(x+1)(y+2)=6.

Pata=x+1vab=y+2. Ta thu dudc hé

a?-2b%=-14,
s@=2Ab=3)viea=-2Ab=-3).
a-b=6.

Tu do, hé da cho c6 hai nghiém la (x,y) =(1,1) va (x,y) = (-3,-5). O



146 Chi. dé 4. Hé phuong trinh

Vi du 4.5

Giai hé phuong trinh

x?y? —6xy—Ty2+36=0,

x?y—y2 —6x=0.

Loi giai. Cach 1. Ta thay ring, moi cip (x;0) hodc (0;y) déu khéng 1a nghiém caa hé da
cho. Chia phuong trinh thi nhat cho y2 va phuong trinh thit hai cho xy, ta dude

36 2
x2+ﬁ—6§—7:0, (x—ﬁ) +62-7=0,
y y
6 <>
I M
y x y x
6
Pita=x——vab=2, tacé
y y
a?+6b-T7=0, 1 1
1 ola=-3Ab=—= v(a:l/\bzl)v(a:Q/\b:—).
a—EZO. 3 2

Tré lai 4n (x,y), hé da cho c6 tap nghiém la
{(=2;-2),(-2;6),(-1;-2),(-1;3),(3;3),(3;6)} .

Cach 2.
Hé phuong trinh da cho tuong duong véi

xy(xy—6)—Ty%2+36 =0, (4.3)

x(xy —6) = y2.
Thay phuong trinh thi hai vao phudng trinh thi nhat ctia hé, ta dude
y3—792486=0oy=-2vy=3Vvy=86.
e V6i y = -2, thay vao phuong trinh thit hai ctia hé (4.3), ta dudc

—2x%—6x—-4=0ox=-2vx=—1.
* V6i y =3, thay vao phuong trinh thi hai cia hé (4.3), ta dudc
3x2-6x-9=0ox=-1vx=3.
e Sau cung, v6i y =6, thay vao phudng trinh thi hai caa hé (4.3), ta dudc

6x2-6x—-36=0ox=-2Vvx=3.
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Vay hé da cho c6 tap nghiém la

{(-2;-2),(-2;6),(-1;-2),(-1;3),(3;3),(3;6)}. O

-8+ Vx—1= /7y,

Giai hé phuong trinh
(x—1)*=y.

Li giai.
Cdch 1. Piéukiénx>1vay>1.
T gia thiét, ta c6 V7 = (x-1)2. Do d6, phuong trinh thu nhat ctia hé c6 thé viét lai thanh
B -8+Vr—1=(x-1)72
tuong duong
(* —x? + 20~ 8)+ (V- 1-1] =0.

Bang cach tach nhan ti va truc cin thic, ta thu duge

9 1
(x—2)(x +x+4+m) =0.
Do x > 1 nén phuong trinh cubi dudc théa méan khi va chi khi x = 2. Nhu vay, ta c6 x =2 va
y=2-1*=1.
Vay hé da cho c¢6 nghiém duy nhat (x;y) = (2;1).
Cdch 2. Xét ham sb

f@):Vx—1+x&ﬂﬂ+2x—9, x> 1.

Ta ¢o

+3x%2-2x+2>0, x>1.

f(x)=

1
2vx—1
Vay f dong bién trén [1;+o0).

Ma x =2 la mot nghiém ctia phuong trinh

Vi—-1+x2—x2+2x-9=0 4.4)
Tit d6 suy ra x = 2 1a nghiém duy nhat phuong trinh (4.4).
Véix=2,tacoy=1.
Cach 3. Pat t = vx—1> 0. phuong trinh (4.4) tré thanh
-1 +t*+32+3t2+6t+7)=0.
Do ¢t >0, nén
O+t +33+3t2+6t+7>0.

Vay ta c6 t =1, hay x = 2. d
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Vi du 4.7

Giai hé phuong trinh

VE+F=38,
Vx+5++/y+3=5.

Loi gidi. Cach 1. Piéukién x>0vay>0. Pata=x, b= V¥, khi d6 hé phuong trinh da
cho dudc viét lai thanh
a+b=3,

Va2 +5+vb2+3=5.

Thay b =3 —a vao phuong trinh thi hai, ta dudc

VaZ+5+v(3—-a)2+3=5,

hay tuong duong

Va2-6a+12=5-Va2+5.

Phuong trinh nay tuong duong véi hé

5-vVa2+5>0,
a?-6a+12=30+a%2-10Va2+5.

Tuong dudng véi
5—Va?+5>0,
10vVa2+5=18 +6a.

Do a > 0, binh phuong phuong trinh thi hai cua hé nay ta co
16a® —54a +44 =0.

. LN N 1 1 2 . [N N X ? A
Phuong trinh nay c6 hai nghiém a =2 va a = 5 Ca hai nghiém nay déu thoa bat phuong
trinh 5-va2+5>0.

e Véia=2,tac6b=1.Tudo,cox=4vay=1.

11 1 121 1
« Véia=l tacsboiD Tirds, c6x= it vay= 102
8 8 64 64
Cdch 2. Piéukiénx >0vay>0.Pata=yx, b= VY, khi dé hé phuong trinh da cho dudc
viét lai thanh

a+b=3,

Va2+5+vVb%2+3=5.
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Thay b =3 —a vao phudng trinh tha hai, ta dudc

Va2+5+v(3-a)2+3=5,

hay tuong duong

5Va2+5+5Va?-6a+12 = 25.

Phuong trinh nay c6 thé bién déi lai thanh
[5\/a2 +5-(3a +9)] + [5\/(12 —6a+12+(3a— 16)] -0,

tuong duong (chid ¥ rang 0 <a < 3)

25(a”+5) - (3a +9)? N 25(a®—6a +12)—(3a - 16)* _
5vVa?+5+3a+9 5vVa?—-6a+12+16-3a

Sau khi thu gon, ta dudc

0.

1 1
+ =0.
5vVa?+5+3a+9 5Va?2-6a+12+16-3a

2(8a —11)(a —2) (

< 11
Do 0 < a <3 nén dai lugng trong dau ngoac thit ba luéon duong, va nhu vay ta c6 a = 5
13 , PO <
(tuong ing b = g) hoac a =2 (tuong ing b =1). Cuoi cung, ta tim dudc

121 169

(x;9) = (a,a) hodc (x;y)=(4;1)

la nghiém cua hé da cho. O

Vi du 4.8

V30+x—4/18—y=1,
VA5 +2y—v20-x=2.

Giai hé phuong trinh

Loi gidi. Pita=v30+x>0,b=./I8—y > 0. Hé da cho tré thanh

a—-b=1,

V81-2b%2-v50-a2=2.
Thay b =a —1 vao phuong trinh th hai, ta dudc

V=202 +4a+79 =2+ V50 —a2.

Binh phudng hai vé phuong trinh trén, ta dudc

—a?+4a+25=4-v50-a2.
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Binh phuong hai vé phudng trinh cubi nay, ta dudc phuong trinh hé qua
a* —8a® —18a? +200a — 175 = 0.

Giai phuong trinh nay, ta c6

Cacgiatria=1,a=5,a="7 déu thod —a?+4a +25 >0 nén ta nhan va loai a = —5.
* Véia=1,tacob=0.Khido, hé co nghiém (x;y) = (-29;18);
e V6ia=5,tacé b=4. Khi d6, hé c6 nghiém (x;y) = (-5;2);
e V6ia="17,tacob=6. Khido, hé c6 nghiém (x;y) = (19;-18).
Vay hé co tap nghiém la ¥ = {(-29;18);(-5;2);(19;—18)}. O

Giai hé phuong trinh

(4x? —4xy+4y? -51)(x—y)?-1=0,

(4.5)

Q2x—-T(x—y)—1=0.
Loi giai. Hé (4.5) tuong duong vii

[4(x — )2 +4xy— 51](x —y)2-1=0,

[(x+y)+@x-y)-T](x—y)—1=0.
Pata=x+y, b=x—1y. Ta cé, 4x-y =a?—b2. Hé (4.5) tré thanh

(a®2+3b%2-51)b2-1=0,
(4.6)

(@+b-7b-1=0.

C . 1 . . Y 1A
Tu phuong trinh thi hai ctia hé, suy ra a = . b+ 7. Thay vao phuong trinh tha nhat, ta
dudc
7
2b3—7b2—2b+7:0©b:—1vb:1vb:§.

Do do, hé (4.6) c6 nghiém

(a:E/\b:z)v(a:7/\b:—1)v(a:7/\b:1).
14 2

Vay hé (4.5) ¢6 cac nghiém la

51 1
=3Ay=4)Vi|jx=—Ay==|V(x=4Ay=3).
(x y=4) (x Y 7) (x y=3)
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Bai tap 4.13. Giai cac hé phuong trinh sau:

Va—2—1/y-1=27-2x3,
(x—2)4+1:y;

1) |

Va—1-\/y+4=8-2x2,
(x—2)*—4=y.

2) |

Bai tap 4.14. Giai cac hé phuong trinh sau:

2\/2x+y=3-2x—y,

1) (Cao dang 2010)
x2—2xy—y2=2

(x,y eR).

V2x+y+1-yx+y=1,

2x%+3xy+y2+3x+2y—-7=0;

2) <

VE+2y+6—/x—y=2,

2 +xy—2y2+6x—-3y—-13=0;

3) <

VX—Y+\x+2y+2=4,

x2+xy+2x—2y%2—2y—-9=0;

4) <

5) <

Pap sb. (2;1), (1;2), (-1;-2), (-2;-1), ( 510

5
2y

6) { 2
2x+y+—=4+xy;
Xy

— - =5,
2x+y—xy

17 . 12 _3
2x2+3y 3x2-2y
6 34

7) |

+ =3;
3x2—-2y 2x2+3y

2 2
y+xy“ =6x°,
8) <

1+x2y? = 5x2;

v5 VBy (V5
_._),(10;

Pap sb. (3;2).

Dap s6. (2;3).

Pap sb. {(1;-1);(-3;7)}.
Dap s6. {(2;1)}.
Pap sb. {(2;1)}.
0 5. sz, (17,10
Pap so. {(3,2),( 373 )}
ﬁ) (_ﬁ._ﬁ) (_ﬁ._ﬁ)
5 )0 52 10\ 100 5/

Pap sb. {(1;5),(2;2)}.

Dap s6. {(2;3);(-2;3)}.

Pap sb. {(1;2),(%;1)}.
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xy+x+1="Ty, . . 1
9) (B, 2009) Pap so. {(3;1), (1;—)}.
x2y? +xy+1=13y% 3
14393 =193, . 1 1
10) Y Dip sb. {(——;3),(—;—2)}.
y+xy? = —6x2; 2 3

, . 27x3 - y3 +7y3 =8,
11) (Du bi 1, khoi D, 2010)
9x2y + y2 = 6x;

Pap sb. {(1,1) , (—g;—2)}.
3 3
x(x+y+1)—-3=0,

12) (D, 2009) 5 Pap sb. {(1;1), (2;—§)}.
(x+y)2——2+1:0; 2
X

2., .2
x“+y“+xy+1=4y, Lz

13) « Pap so. (-2;5); (1;2).
yx+y)2 =222+ Ty +2;

x2+xy—3x+y=0, p
14) | bap so. {(0;0),(1;1)}
x*+3x2y —5x2 +y2 =0;

2)(2 =9, 5
15) 4 x(x +2)(2x +y) Dap so. {(1;1),(-3;9)}.

x®>+4x+y=6;

X

x+y+_:5, 2 3 1
16) < 3; Pap so. {(2;1),(—;—)}.
(x+y)-—=6; 2°2
Yy
1 1
xX+y+—+—=5,
17 5 1
x2+y2+x—2+F:9;

o 255 5 %)

2 2
X+y+x“+y“=8,
18) Yy Yy
xy(x+1(y+1)=12;

Dap 0. {(1;2),(1;-3),(2;1),(2;-2),(-2;2);(-2; -3),(-3;1),(-3; -2)}.

x4+4x2+y2—4y:2, . &
19) bap so. (1;3), (-1;3).
x2y +2x% + 6y = 23;
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20) 1

21) |

22) |

23) 1

24) |

25) 1

26) |

27T)

28) 1

Bai tap 4.15. 2 Giai cac hé phuong trinh sau:

1)

xy+x+3y=1,

x%y +3xy? +3x+9y =4;

2xy+4x+3y =2,

4x%y +3xy?2 +12x+9y =8;

xy+2x—-3y+2=0,
2x~3xy? —12x + 18y = 16;

x2y?  2x—y
l+xy= + ,
2x—y xy

Q2x—y)-\/2x—y

Xy

=4 —-3xy;

2 —
1+ 2x—y=2"Y,

xy \/2x—y,

Xy
N =4-3\2x—y;
xy oy x

l+xy+/xy=x,

1 1
— 4+ =—+3;
e TIVY NG vy
x+y+/x2—-y2=12,
yv/x2—y2=12;
3
x—\/y+2:§,
7
y+2x—-2)Vx+ =7
3
x+\/y+2:§,
7

y+2(x—2)\/xT:—Z

8x2y% +25xy—9y2 +18 =0,
2x2y +3x —27y% = 0;

3Tran Vin Toan

Pap so. {(—1;1), (3;—%)}.

papeb {[-1:2).(3-2)}
2 2 3

P 2
Pap so. {(—3;—§) ,(1;2)}.
oz 1
Dap so. {(—5;—2) ,(1;1)}.
oz 1
Dap so. {(—5;—2) ,(1;1)}.
Dap s6. (1;0).
DPap s6. (5;3); (5;4).
4 7
Pap so. (2;——].
ap so ( ; 4)

P 17
bap so. |-1;—].
ap so ( ,4)

Dap . {(-35) (35}
2’2 3
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32x2y2 +49xy —9y® +18 =0,

2)
3x +4x%y — 27y =0;
) 1) (9 1
Pap so. {(—3;—),(—;——)}.
3)°\4° 4
2 2x2y% +60xy —5y2 +288 =0,
2x%y +24x -y =0;
Pap s6. {(—3;12),(1;-4)}.
2x2y%2 —5x2+18 =0,
4)
x? —2xy% +6y =0;
) 1 3
Pap so. {(2;——),(6;——)}.
2 2
5) —2x2y2 +3x2 + 4xy —10y2 -2 =0,
x2y—x+2y%=0;
.z 1
bap so. {(—2;—1), (1;5)}.
6) 29x2y? + 16xy> — 60xy —4y* —y2 +20 =0,
6x2y% —3xy3 —4xy+y2=0.
) 1 4) (1 4
Pap s6. {(-1;-1),|-=:—=|,[=;=],(1; D ¢.
apso{( ; )( 5 3) (63)( )}
- x2y? +12xy3 — 18xy — 18y* —4y? + 27 =0,

x2y? —3xy3 —3xy +5y% =0.
Dap s6. {(-5;-1),(-1;-1),(1;1),(5; 1)}.

Bai tap 4.16. Giai cac hé phuong trinh sau:

3x+y—+\/2x—y=2, P
1)<\/ Y2y Dap so. (2;3).

V3x+y—y/2y-x=1;

\/x+3y—\/2x—y:1,
VE+3y—\x—y=2;

2) <

Pap sb. [[x=1,y=1],[x =3,y =2]I.

2y/2x+3y+/b-x-y=1,

3vb—x—y—/2x+y-3=1;

3) Dap s6. (3;1).
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VX+y+y/x+2y=10,
Vx+y+2x+y=16;

4) |

Vilx—y—/y—x=1,
7/y—x+6y—26x=3;

5) <

Bai tap 4.17. Giai cac hé phuong trinh sau:

2 2 1
3x“+3y +2xy+—2:
1) 1 (x—y)

2x + =-1;
x-y

20,

9(x? + y2) + 2xy + 5 =
)R S (=)
2x + =3;

x=y

13,

12(x2 + y2) + 12xy + =
3) < ¢ MARTREYT

6x(x+y)+3=13(x+y);

85,

8(x? + y2) +4xy + =
1) (et ?

1
2x + =1;
x+y

13,

5 4 (4x? —4xy+4y? -51)(x—y)?-1=0,
2x—-T)(x—y)—1=0.

Pap s0. (—4;20).

Pap sb. (%,g)

p 18 4
Pap so0. {(-1;-2),|—=;=|,[1;=¢.
ap so {( ; ),( 3,3),(, )}
Pap s6. x=1Ay=0
2 2 1
Pap so0. {[|=;—=1,(2;1)¢.

Dap s6. {(0;1)}.

ot ey (PL.1) (4
bap so. {(3,4),(14, 7),(4,3)}.

Bai tap 4.18. (Thi thit Chuyén Li Tu Trong, Can Tho, khoéi B, 2014)

x(1+x)=4-
Yy

(xy+1)-(x?y? +1) = 4y5.

4.4 H¢ phuong trinkh d0i xiing loai mot

Pap s6. x=1Ay=1.

Definition 1 Hé phuong trinh véi hai 4n x, y dudc goi 1a hé phuong trinh déi xing loai

mot néu ta thay x béi y va thay y béi x thi méi phuong trinh ctia hé khéong thay déi. 0
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P& giai hé phuong trinh dbi xing loai mot thuong ta dat S=x+yvaP=x-y. Tacé

1) x®2+y2=(x+y)?—2xy=82-2P;
2) 23+ y% = (x+y)? - Bxy(x+y)=S*-3SP.

Chu y.

e Néu (x;y) 12 mot nghiém cta hé (d6i xing), thi (y;x) ciing 1a nghiém cta hé. Do do,

diéu kién can dé hé c6 nghiém duy nhat 1a x = y.
e Do cach dit S =x+y va P =xy, nén x, y 1a nghiém (néu c6) ctia phuong trinh
X?-SX+P=0.
Tu d6, diéu kién dé hé c6 nghiém 14 S2 > 4P.
Bai tap 4.19. Giai cac hé phuong trinh sau:

1
Pyt -x—y=,
2’2
xy+x+y=—;
yHr+y=7

5x2 —6xy +5y% =29,
2) <

Tx2 —8xy +7y% =43;

1) 4 11 2 Dap sb. {(lﬁ),(—

31
2’2

)t

Pap sb. [x=3,y=2][x=2,y=3],[x=-2,y=—-3],[x = -3,y = —2].

3 +a3y3 493 =17,

3) < Pap sb. [x=2,y=1],[x=1,y=2].

x+xy+y=25;

4,.2,2, .4
x*+xly? +y* =91,
4) <

2 —xy+y2="T,

4,.2,2, .4
x*+x°y +y* =84,
5) 1

x2—xy+y?=6;

Pap s6. [[x=3,y=1],[x=-1,y=-3],[x =1,y =3],[x = -3,y = —1]].

Dép s6. {(v2;2v2),(-v2;-2v2); 2v2;v2);(-2v2; —v2)}.

x*+6x2y% + y* =136,

6) < Dap s6. {(1;3),(~1;-3);(3;1);(-3; - 1)}.

x3y +xy® = 30;

(% + y2)(x +vy)=15xy,

7) | DPap s0. (0;0),(4;2);(2;4).

(ax* + yH)(x? + y?) = 85x2y?;
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x3+y3:19, ,

8) < Dap so0. (-2;3),(3;-2).
(xy+8)x+y)=2;
AN A V5-3 3/5 V5-3 3V5
VR p 3v6-3 3v5-3 -3v5-3 3v5-3

x Pép 6 Q) o . )

9)<£’ 11 apso.{(6,6),( P 5 ),( T Ty )}

x y 3

_10 2
X y+xy (x+y)
10) <
xty +xy =§(x+y)3;

Dap s6. {(0;0),(1;2),(2;1),(~1;-2),(-2; - 1)}.

x+y+./xy=14, )
11) < VY Pap so. {[x=2,y=8],[x =8,y =2]}.

x2+y2+xy:84;

xv/x+ =341, ,
12) < VEEIVY Dap so. {[x =25,y =36],[x =36,y = 25]}.

x\/y +yvx =330;

%2y + y2x = 20, g
13) | Dap so. {[x=1,y=4],[x =4,y =1]}.

x\/y +yVx=6;

14)<\[ \/; VA . Dap s6. {(-9;-4),(~4;-9),(4;9),(9;4)}.
Va3y +/y3x =178;

Huwéng dan.

 Diéu kién d€ hé phuong trinh da cho c¢6 nghia la x va y cung dau.
e Nhan xét rang néu (x;y) 1a mét nghiém ctia hé phuong trinh, thi (-x;—y) cling 1a
nghiém ctia hé, nén truéc hét, ta xét x>0 va y > 0.

* V6ix>0vay>0,dat u =/, v=,/y, hé da cho tré thanh
u v 7
—=—+1,
v u uv
u3v +v3u =178.

— + 1,
\/7 \/; Pap so. {(-81;-16),(—16;-81),(16;81),(91;16)}.
Vady+Vy 3x = 78,
Huwéng dan. Néux>0vay>0,datu= ¥x,v= Vy. Hé da cho tré thanh

u2+02_ 61 ‘1
vZ  u? yZp2 7

udv +v3u =178.
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16)

Huwéng dan. Pat ¥x=u, Yy=v.

17) |

18) <

19) <

20) 1

21) |

22) |

23) 1

24) |

25) 1

26) 1

x+y+xy=12,

Va+ Yxy+y=0;

Va+ y=3,
Va2 - yxy+ 3/y2=3;

VE+ T =9,
Vx+ Yy =5.

1 1
\JrE= [ y+==2V2,
y X

(x2 + 1y + (y2 + 1x =4xy;

Va2 +yZ+/2xy =8V2,
Va+y=4;

Dap sb. {(10+6v3;10-6V/3),(10 - 61/3;10 + 6v/3)}.

Dap sb. {(1;8),(8; 1)}.

Pap sb. (1;64);(64;1).

Pap s6. (1;1).

DPap sb. (4;4).

Pap s6. [[x=2,y=1][x =1,y =2],[x =1,y = 1/2],[x = 1/2, y = 1]].

(x+y) (A +xy)=4xy,

(% + y2)(1 +x%y?) = 4x2y?,

x+y+xy=>5,

(x+12+(y+12=35

V1-4x2 —\/1-4y2=2(x+),

1
x?+y2 +dxy = _Z;

3x++/3y=6,

V3x+16+ /3y +16 = 10;

Va+24+y/y+2=4,
Vix+1+./4y+1=6;

Pap s6. (1;1).

Pap sb. {(1;2),(2; 1)}

Dap sb. {(V2/4;—v/2/4);(—v/2/4;V2/4)} .

Pap sb. (3;3).

Dap s6. (2;2).
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+y—xy=3, .
27) (A, 2008) 1Y TV Pap sb. (3:3).

Va+1l4+y/y+1=4;

5
+y+ady+xy?+xy=—-,
28) (A, 2008) | s 4 (xyeR.

xt+y? +xy(1+2x) = ~21

Pap sb. {(1;—;) , (3/71_0;_ \3/10_0) }

2 3 2
x“+y+x’y+xy“+xy=1,

29) (x,y €R).
xt+y?+xyl+2x)=1

Dap s0. {(-1;-1),(~1;0),(0;1),(1;-3),(1;0)}.

4.5  H¢ phuong trinh phan xitng

Truong hop hé phuong trinh c6 chia ludng x —y va x -y, thuong ta dat S=x—y va P = xy.
Ciing c6 thé dat ¢t = —y dé dua hé da cho vé hé d6i xiing theo x va t.

Bai tap 4.20. Giai cac hé phuong trinh sau:

xy+x—y=3,
1)
2%y —xy?=2;

Dap s6. (-1;-2), (2;1), V2+1;v2-1), (1-v2;-vV2-1).

4x2 +4y% —5x+5y—4xy—6=0, o,
2) < Dap s0. {(0;-2),(2;0)).
3x2+3y?—2xy—12=0;

2x2 +2y2% —3x + 3y = 86,
3) <

x2+y2 +xy=37;

bap

< \/157—11.\/157+11) (—\/157—11.—\/157+11
' 4 4 ’ 4 ’ 4

), (3;-7), (7;-3).

x3 —3x2 —9x +22 = y3 +3y? -9y,
4) (A, 2012) 1 (x,y €R).

2 2
rtyt—x+y==
y y 2

3 A . — 1. 3 a . — §._1.
Pap so. (x,y)—(z, 2) hoac (x,y)—(z, 2,).
Bai tap 4.21. Giai phuong trinh

(Ve+d— ¥x)-(2-3Vx2+4x)+1=0.
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v {575
bap so. 5 ;— .

2
Huéng dan. Pat a = V/x+4, b = ¥x. Hé da cho tré thanh

(a—b)2-3ab)+1=0, (a—-b)(2-3ab)+1=0,
o

a®—b®=4 (@ —b)>+3ab(a—b) = 4.
4.6  He phuong trink doi xung loai hai

Definition 2 Hé gom hai phuong trinh véi hai 4n x, y dudc goi 1a hé phuong trinh dbi xing
loai hai néu thay x béi y va thay y béi x, thi phuong trinh nay tréd thanh phudng trinh kia.q

Xét hé hé phuong trinh d6i xting loai hai dang

flx,y)=0

g(x,y)=0.

4.7
P& giai hé (4.7), ta viét

f(xyy):()y f(x’y)_g(xay):()a
<
glx,y)=0. g(x,y)=0.
Sau do, phan tich f(x,y)— g(x,y) =0 thanh tich, trong dé ¢6 mo6t nhan ti la x —y.

Bai tap 4.22. Giai cac hé phuong trinh sau:

2x? —3x=y%-2, g
1) < Dap so. {(1;1),(2;2)}.
2y%2 -3y =x%2-2;

x3+1=2y,
2) |
y3+1=2x;
< -1+v5 -1+v5} [-1-vH -1-vV5
Pap so. < (1;1), \/_; \/_; \/_; V5 .
2 2 2 2
3
2e+y=—3, )
3) < %) Dap so. {(1;1)}.
2y+xzﬁ;
1 3
2x+—=—,
X
Yy 1 3
294+ —=—;
y

Dap s6. {(vV2Z;-v2),(-v2;v2);(1;1),(-1;-D}.
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1
2% =y+ =,

5) Y

2

2y =x+ —;
X

6) (B, 2003) x2x+2
3x = ;

x+1++/3y=5,
Vy+1+v3x=5;

7) |

Vax+5—4/3y+x=-1,
Vy+5—y/3x+y=-1;

9) (Du bi A, 2007)

8) <

x+Va2-2x+2=3""141,
y+vy2-2y+2=3%141,

10) (Du bi B, 2007)
x+2x—y—x2+y
Vx2—2x+9 ’

2xy

Vy2-2y+9

y+ =y2 +x.

11) (Du bi B, 2007) Chitng minh réng hé phuong trinh

¥ = 2007 - —>—
y2-1
¥ = 2007 -
x2-1

c6 dang hai nghiém (x;y) thoda man x> 1,y > 1.

Bai tap 4.23. Giai cac phuong trinh sau:

1) 2+vVx+2=2;

2) *+1=2-V2x—1;

3) VV2xZ+x-3+2x2-3=x;

Huwéng dan. Pat y=v2x2 +x - 3.

Pap sb. {(1;1)}.

A DY

O»

Pap s

Pap sb. {(3;3)}.

Pap sb. {(4;4)}.

Pap sb. {(1;1)}.

Dap sb. {(0;0),(1;1)}.

< -1
Dapsé.{—l, +\/5}.
2
-1+
bap so {1, _\/5}
2
. {\/13—1
bap so. 5
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4) V6-2v6-2x =x; Dép sb. {V7-1}.

1 Z
5) {/x+ 5= 1642 - 1. DPap s0. {13 +3v2}.

. = . 1
Huédng dan. Dt y/x+ 5= 2y.

6) V17 -2V45—2x =x - 14; Dap sb. {13+3v2}.
Huwéng dan. Dat y = V45— 2x, phuong trinh da cho tré thanh

24/17-2y =17 - y2.

Lai dat z = /17 -2y, ta dudc hé phuong trinh

22 =17-2y,
y2=17-2z.

* Vi nhiing phuong trinh c¢6 dang vax + b = cx2+dx +e, ta c6 thé dua vé hé phuong trinh

d6i xing loai II.

Giai phuong trinh  2x% - 6x—1=V4x +5.

Lgi giai. Phuong trinh da cho tuong duong véi

2x2—6x-1>0,

(2x2 —6x - 1)2 =4x +5.
bat v4x+5=ay+ B. Ta c6 hé phuong trinh

22 —6x—-1=ay+p, 4x% —12x - 2ay =2+ 2
<>

a’y? +2afy+p* =4x+5 a’y? +2afy—4x=5- >
Pua hé phuong trinh trén vé hé déi xting loai II bang cach chon
a?=4,
2ap=-12, a=2,
-4 =-2a, =-3.
5-p2=24+2

bat v4x+5=2y—-3. Ta c6 hé phuong trinh

4x+5=4y>-12y+9, y2-3y-x+1=0,
<>
242 -6x—1=2y-3 x?2-3x—y+1=0.
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Hé phuong trinh sau cung cho ta cac nghiém la

1+v2;1-v2), (1-v2:;1+v2), (2+V3:;2+V3), (2-V3;2-V3).

Céc gid tri ciia x thod 2x>-6x—-1>01a2+v3va1l-v2.
Vay phuong trinh da cho c6 tap nghiém S = {2+ v/3;1-v2}.
Chu y. P6i véi phuong trinh c6 dang

1
\/ax+b:cx2+dx+e, a,czZ0, #-—
c
Xét f(x)=cx®+dx+e. Ta cé
!/ !/ d
f(x)=2cx+d, f(x):Oox:—2—.

c

bat vax+b=2cy+d.

Bai tap 4.24. Giai cac phuong trinh sau:

1) x%-6x=2v2x+3; Dép sb. {4+ V10;2 - V6}.

2) x?-2x=2v2x—1; Dap s6. {2+ V2}.
. |15-v97 11+V73

3) —4x2+13x-5=3x+1. Dap so. { 8‘/_; 8‘/_}.

Pong Nai, nam hoc 2018 — 2019,
Sép chit bang IATEX béi Tran Van Toan,
Giéo vién truong THPT chuyén Luong Thé Vinh,
Bién Hoa, Pong Nai.
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	Tài lịu tham khao

