WWW.MATHVN.COM MAI TRONG MAU

PHAN I: PE BAI

Chtrng minh \/7 la s6 vo ti.
a) Chimg minh : (ac +bd)* + (ad - bc)? = (@ + b?)(c® + d°)
b) Chtng minh bt ding thire Bunhiacopxki : (ac + bd)® < (a® + b?)(c® + d?)

N =

3. Cho x +y = 2. Tim gia tri nh6 nhét cua biéu thire : S =x%+y2
L a+b
4. a) Choa>0,b > 0. Chung minh bat dang thic Cauchy : >+/ab.
. bc ca ab
b) Cho a, b, ¢ > 0. Chitng minh rang : —+?+—>a+b+c
a C

c) Cho a, b > 0 va 3a + 5b = 12. Tim gi4 tri 1on nhat cua tich P = ab.
5. Cho a + b = 1. Tim gia tri nho nhat cua biéu thirc : M =a® + b°.
6. Cho a® + b3 = 2. Tim gi4 tri 16n nhat cua biéu thirc : N =a + b,
7.Choa, b, ¢ 1a cac s6 duong. Chimng minh : a®+ b® + abc > ab(a + b + ¢)
8. Tim lién hé giita cac sb a va b biét rang : |a + b| > |a - b|
9. a) Chirng minh bat ding thuc (a+ 1)*>4a

b) Choa,b,c>0vaabc=1. Chitngminh: (a+ 1)(b+ 1)(c+1)> 8
10. Chimg minh céc bat dang thirc :

a) (a+bh)’< 2(a®+b? b) (a+b+c)’>< 3(a®+b*+c?
11. Tim céac gia tri cta x sao cho :
a) [2x-3[=|1- x|b)x—4x<5 C) 2x(2x-1)< 2x - 1.

12. Timcac sb a, b, c, dbletrang a®+b*+ci+d’=a(b+c+d)
13. Cho biéu thirc M = a? + ab + b® — 3a — 3b + 2001. Véi gid tri ndo cua a va b thi M dat gia tri
nho nhat ? Tim gia tri nho nhat do.
14. Cho biéu thire P = x* + xy + y* = 3(x + y) + 3. CMR gi4 trj nho nhit ca P bing 0.
15. Ching minh rang khong c6 gi tri ndo cia x, y, z thoa mén dang thic sau :
X2 +4y? +7°—2a+8y—62+15=0

. . 1
16. Tim gia tri 16n nhat ctia biéu thie : A= ————
’ X°—4x+9
17. So sanh cac so thuc sau (khong dung may tinh) :
a) V7 +15va7 b) 17 ++/5+1va /45

c) % va 27 d) V32 va 243

18. Hay viét mot s6 hitu ti va mot sé vo ti 16n hon +/2 nhung nho hon /3
19. Giai phuong trinh : \/3x% +6X +7 +/5x2 +10X + 21 = 5— 2x — X°.
20. Tim gié tri 16n nhat cua biéu thirc A = x?y V6i cac diéu kién x, y > 0 v 2x + xy = 4.
L + L +ot L +.t 1
V1.1998 21997  k(1998-k+1) /1998-1
1998
Hay sosanh Sva 2.——
1999
22. Chirng minh rang : Néu s ty nhién a khdng phai 13 s6 chinh phuong thi \/5 la s6 vo ti.
23. Cho céc sb x va y cung ddu. Chimg minh rang :

21.Cho S=
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a) 5+X22
y X
2 2
5 [_y_ (X0
y X y X

4 4 2 2
X X X
C) (—4+y—4j—(—2 y—2j+[—+lj22.
y X y X y X
24. Chirng minh rang cac sb sau 12 s6 vo ti :
a) \/1+\E
3 .
b) m+— v&im, nlacac so hitu ti, n # 0.
n

25. C6 hai s6 vo ti dwong nao ma tong 14 s hitu ti khéng ?

. S X X
26. Cho céac so x va y khac 0. Chirng minh rang : — + —+4=3| — J
y X

z A , . N X Z X Z

27. Cho cac s0 x, y, z dwong. Chirng minh rang : —+ y—2 +—2— X +—.
y° z° Xy z X
28. Chung minh rang tong ctia mot s6 hitu ti véi mot s6 vo ti 12 mot sé vo ti.

29. Chimg minh cic bat ding thuc :
a) (a+hb)’< 2(a®+b?)
b) (a+b+c)®< 3(a®+b*+c?)
C) (ar+az+....+a)°< n(a’+a’ +.....+ay).
30. Cho a* + b = 2. Chitng minh ring a +b<2.
31. Ching minh rang : [X] + [y] < [X + y] .
1

32. Tim gié tr 16n nhét cta biéu thic : A=———.
X®—6x+17

S ‘ X z )
33. Tim gid tri nho nhat cua: A = —+X+— Véi Xx,y,z>0.
y z X
34. Tim gi4 tri nho nhit cia : A =x%+y? biét x +y=4.
35. Tim gia tri lon nhitcia: A= xyz(x +y)(y T z)(z+x) vOix,y,z=20;x+y+tz=1
36. Xét xem cac s6 a va b ¢6 thé 1 s6 vo ti khong néu

a) abva B 1a 56 vo ti.

b) a+bva% la s hitu ti (a+ b #0)

c) a+b,a’vab’lasdhiuti (a+b+0)
37.Choa, b, ¢ > 0. Ching minh : a®+b®+abc>ab(a+b +c)
a b c d
38.Cho a, b, ¢, d > 0. Chirng minh : + + + >2
b+c c+d d+a a+b
39. Chiing minh rang [ZX] bang 2[X] hodc 2[ ]+1
40. Cho s6 nguyén duong a. X¢ét cac sd codang: a+15;a+30;a+45;...;a+ 15n.
Chumg minh ring trong cac s6 do, ton tai hai s6 ma hai chit s6 dau tién Ia 96.
41. Tim c4c gia tri ciia x dé cac biéu thirc sau c6 nghia :
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1 1 1 2
3 B=———— C=—— D=——+— E=,/X+—++/-2X
VX* +4x -5 VX —/2x -1 1-vx*-3 X
G=3x-1-/5x-3+Vx*+x+1

42. a) Ching minhrang : |A+B|<|A |+ |B|.Diu“ =" xay ra khi nao ?

A=+/Xx% -

b) Tim gid tri nho nhat cta bidu thire sau : M =vX? +4X + 4 + X2 —6X +9.
¢) Giai phuong trinh : +/4x2 + 20X + 25 +/x? —8x +16 =~/x* +18x + 81

43. Giai phuong trinh 1 2x* —8x —3x* —4x-5=12.
44. Tim cac gia tri ciia x dé cac biéu thirc sau c6 nghia :

A=+x2+Xx+2 B—__1 C=2-+1-9x? Do 1
J1-3x Jx?—5x +6

S G=—t—+/x-2 H=x*—2x-3+3J1-x?
V2x +1++/x X" —4
X —3X

0

45. Giai phuong trinh :

VX-3
46. Tim gi4 tri nho nhét cta bidu thie : A =~/X +X .
47. Tim gia tri 16n nhit cta biéu thuc : B =+/3—X +X

48.So0sanh: a) a=+2++/3 va b:\/—f’/gl b) \/5—\/13+4\/§ va \/3-1

o) Vn+2-+/n+1 va Vn+1-n (nlasb nguyén duong)
49. Véi gia tri ndo cua x, biéu thirc sau dat gia tri nho nhat: A =1—+/1—6X +9x* + (3x —1)*.
50. Tinh: a) v/4—2+/3 b) v11+6+/2 c) V27 -10V2
d) A=+m?+8m+16 ++/m?—8m+16 e) B=yn+2/n-1+yn-2Jn-1 (n

>1)
M — 841
45+ 441 + /45 441
52. Tim c4c sb x, y, z thoa man dang thie : (2X —y)* + (Y —2)° + /(X +y+2)* =0

53. Tim gi4 trj nho nhét cta bidu thic : P = v/25x% — 20X + 4 ++/25x% —30x + 9 .
54. Giai cac phuong trinh sau :

a) VX’ —x—-2-Jx-2=0 b) VXx* -1+1=x? Q) VX2 —x +4/Xx2+x-2=0

51. R{t gon biéu thic :

d) x—vVx*—2x*+1=1 e) VX +4x+4+[x—4]=0 g) VX—-2++/x-3=-5
h) VX2 —2x +1++/x2 —6x+9 =1 i) VX+5++/2-x =x*-25
K) VX +3—4X -1 +/x +8-6x -1 =1 ) VBX +1+/3x—5 =Tx+ 4 +/2x -2
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2 2
.2 R TP N R X"+
55. Cho hai s6 thuc x va y thoa mén cac diéu kién : xy=1vax >y. CMR: y >22.
X-y
56. R{t gon cac biéu thuc :

a)\/13+30\/2+\/9+4\/§ b) ym+2m—1 ++/m—2Vm—-1
c)\/2+\/§.\/2+\/2+\/§.\/2+\/2+\/2+\/§.\/2—\/2+\/2+\/§ d) 227 3042 ++/123+ 2242
57. Chting minh rang \/2+\/_:§+%.

58. Rut gon cac biéu thirc :

\/6+2(\/5+\/§+\/§)—\/6—2(\/5—x/§+\/§) J9-6v2 —/6
a)C= NG b) D= 7 :
59. So sanh :

a) \/\/6+\/% va \/1+\@ b) V17+1242 va2+1 C) J28-16+/3 va+/3-2
60. Cho biéu thurc A:\/x—x/x2—4x+4

a) Tim tap xac dinh cua bicu thirc A.
b) Rt gon biéu thic A.

61. Rit gon céc biéu thirc sau : a) y11—24/10 b) V9-2v14
\/—+\/11+6\/— \/5+2\/—
2+\/6+2\/_ J7+2410
1 1

, 1
62.Choa+b+c=0;a,b, c#0. Chirng minh dang thuc : ,| 5 +—+— =

a® b* c?
63. Giai bat phuong trinh : Vx> —16X +60 <X —6.

64. Tim x sao cho : Vx> —=3+3< X%,

65. Tim gié tri nho nhét, gia tri 16n nhat ciia A = x* + y?, biét réng :
X +2y =3) + (Y -2)° =1 (1)

66. Tim x dé biéu thuc co nghia:

1 V16 — x2

A A=—— b) B= ——— +/x?>-8x+8.
: X —~/2x -1 : v2x+1

X +/Xx?% = 2X _x—\/x2—2x
X—X2=2X X+/x2—2x

a) Tim gia trj cua x d¢ biéu thuc A c6 nghia.

b) RUt gon biéu thirc A. ¢) Tim giatri cia x dé A <2.
68. Tim 20 chit s6 thap phan dau tién cua sé : 4/0,9999....9 (20 chit s6 9)
69. Tim glatrlnhonhat glatrllonnhatcua A—|X \/_| +|ly=-1|voi|x|+|y|=5
70. Tim gié tri nho nhit ciia A =x*+y* + z* biét ring xy + yz + zx = 1

71. Trong hai s6 : Jn+4/n+2 va 24n+1 (n 12 s6 nguyén duong), s6 nao 16n hon ?

1 1 1
—4—+—
a b c

67. Cho biéu thuc : A =
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72. Cho biu thitc A = 7 +4+/3 ++/7 =443 . Tinh gi4 trj cita A theo hai cach.

73.Tinh: (V2 ++/3+5)N2 ++/3=/5)(v2 =3 +/5)(—/2 + /3 ++/5)

74. Ching minh cac s6 sau 14 56 vo i : \/§+\/g X \/§—\/§ X 2\/§+3
75. Hay so sénh hai s6 : a=3/3-3va b=212-1; 2+5 va V5 +1

J2
76. S0 sanh \/4+\/7—\/4—\/7—\/§ va sd 0.
, V2+3+/6+/8+4
77. Rut gon biéu thuc: Q = .
o R W I

78.Cho P = \/14 ++/40 ++/56 ++/140 . Hay biéu dién P dudi dang tong cta 3 cin thirc bac hai
79. Tinh gia tri ctia biéu thire x* + y biét ring : Xy/1—y? +yv1—-Xx2 =1.
80. Tim gia tri nho nhat va Ién nhat cia: A=+1-X ++1+X.
. L 2
81. Tim gi4 tri 1on nhit cia : M :(JE+JB) Véia,b>0vaa+b<l.
82. CMR trong cac s6 2b+c—2+ad ; 2c+d —2+/ab ; 2d +a—2/bc ; 2a+b-2/cd c6 it
nhat hai s duong (a, b, c,d>0).
83. Rilt gon biéu thirc : N = /46 +8v3 + 442 +18.

84.Cho X +Y+2Z =./Xy +/yZ +/2X , trong d6 X, y, z> 0. Chimg minh x =y = z.
85. Cho ay, ay, ..., @, > 0 va a1a,...a, = 1. Chitng minh: (1 +a)(1 + ay)...(1 + a,) >2".

86. Chirng minh : (\/5 +\/B)2 >24/2(a+ b)\/% (@, b>0).

87. Ching minh rang néu cac doan thang c6 do dai a, b, ¢ 1ap dugc thanh mot tam giac thi cac
doan théng ¢oO do dai \/g , \/B , \/E cling lap dugc thanh mot tam giac.

2 2
88. Rutgon : a) A:\/%%\/b—_\/% b) B:m_

\/— 2
X _—
Jx
a’+2
89. Ching minh rang v4i moi so thuc a, ta déu c6 : - > 2. Khi nao c6 dang thirc ?
a“+1

90. Tinh : A =+/3++/5 ++y/3—+/5 bing hai cach.

@ va 6,9 b) V13 -+12 va 7 -+/6

2+\/§ 2—\/§
+ .
J2 44243 2-y2-3
93. Gidi phuong trinh © /X +2+3v2X =5 +/X—2—~/2x—5 = 2/2.

94. Chimg minh rang ta luén c6 : P, = 135..(2n-1) < L
24.6.2n  2n+1

91. So sanh : a)

92. Tinh: P=

' VneZs
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2 2
. . /a /b

95. Chirng minh rang néu a, b > 0 thi \/5+\/b < F+ —.
a

XA —1) + X+ JA(x—1) (LLJ
X2 —4(x-1) U ox-1)
a\/B+b\/5_ 1
Jab  Va-+b
VI4-7 J15-B) 1 Janalava) o
b)L 1-v2  1-43 J'ﬁ—ﬁ_ 29 El \/E+1j£l \/5—1}1 2

96. Rt gon biéu thie : A=

97. Chting minh cac dang thiic sau : a) =a—-b (a,b>0;a#b)

0).
98. Tinh : a) \/\/E—\/s—\/zg—ex/ﬁ ) 2\/3+\/5—\/13+\/E.
0) (\/\/7+m —\/\/28—16J§j.\/\/7+m .

99. Soséanh: a) +/3++/5 va /15 b) 2++/15 va V12 +/7
c) V18 ++/19 va 9 d)Tvaff

100. Cho hing dang thic :

2 2
\/ai\/B:\/a—h'a —b i\/a_“g D @ b>0vaai-b>0),

2

Ap dung két qua dé rat gon :

243 2-3  _\3-242  3+2\2
a) + : b) -
V243243 J2-2-3 W7-122 1741242

C)\/Zx/l_0+x/%—2\/§—x/€ L2
2410 - 24/2 J3-1

101. Xac dinh gié tri cac biéu thirc sau :

a) A= Xy=vx' -1 VY iX= 2(a+1) 1(b+%)(a>1;b>l)

Xy + /X2 1\/y -1 a 2
Ja+bx ++/a-bx . 2am
b) B = : =—— |ml<1
) Ja+bx —+/a—bx vor X b(1+m2) Im| <
2x—\/F—1

102. Cho biéu thire P(X) ===
) 3" —4x+1

a) Tim tat ca cac gia tri cua x d€ P(x) xdc dinh. Rut gon P(x).
b) Chirng minh rang néu x > 1 thi P(x).P(- x) <0.

\/x+2—4\/x—2 +\/x+2+4\/x—2

i—ﬁ+1

NG

103. Cho biéu thuc A =

6 www.MATHVN.com




WWW.MATHVN.COM MAI TRONG MAU

a) RUt gon biéu thirc A.
b) Tim cac so nguyén x dé biéu thirc A 1a mot so nguyén.
104. Tim gia tri [6n nhat (néu c6) hoac gia tri nho nhat (néu cd) cua cac biéu thurc sau:

a) V9 — x> b) VX =X (x> 0) ) 1+~/2—x d) Vx-5-4

e) 1-2v1-3x 0) V2x* —2x +5 h) 1-+-x*+2x+5 i L

I _—
) 2X — /X +3
105. Rt gon biéu thirc : A=\/X+\/2X—1—\/X—\/2X—1 , bang ba cach ?

106. RUt gon céc biéu thirc sau : a) \/5\/§+5\/48—10\/7+4\/§
b) /4 ++10+ 25 +4—10+ 245 ¢) /94— 42/5 —\/94+ 42./5 .

107. Chimg minh cac hing déng thirc véib>0; a> /b

a) \/a+\/5 i\/a—\m :\/Z(ai\/ﬂ)

2 2
108. Rt gon biéu thitc : A = X + 242X — 4 + /X — 2/2x — 4
109. Timxvaysaocho: (X+y—-2 :\/;+\/§—\/§
110. Chitmg minh bit ding thire : Va?+b? +/c” +d” > J(a+c) +(b+d)’.
a’ b? ¢ _a+b+c
+ + > .
b+c c+a a+b 2

111. Cho a, b, ¢ > 0. Chtrng minh :

112.Choa,b,c>0;a+b+c=1. Ching minh :
a) Va+l++b+1++/c+1<35 b) va+b++b+c++c+a <6 .

113.CM \/(az +c?)(b%+c?) +\/(a2 +0°)(b* +d*) 2 (a+h)(c+d) véia,b,c,d>0.
114. Tim gié tri nho nhit cia : A =X ++/X .

115.

116.
117.
118.

119.
120.

121.
122.

123.
124.

Tim gia tri nho nhat cia : A

_ (x+a)(x+Db)
RE—

Tim gia tri nho nhét, gia tri 16n nhat cia A = 2x + 3y biét 2x2 + 3y2 <5.
Tim gia tri 16n nhit coa A =x + J2-x.

Giai phuong trinh : \/X -1 —\/5X -1= \/3X -2

Giai phuong trinh : \/X+2m +\/X—2\/E =2

Giai phuong trinh : 3X* + 21X +18+ 2/X* + 7TX+7 =2

Gidi phuong trinh : v3x? + 6X + 7 +/5x2 +10X +14 = 4 - 2X — X°
Chimng minh cac s6 sau 12 56 vo ti : V342 : 242 +4/3

Chung minh IX=2+J4-x <2,
Chting minh bat dang thirc sau bang phuwong phéap hinh hoc :

JaZ+b?A/b?+¢? >b(@a+c) véia,b,c>0.
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125. Chimg minh +/(a + b)(c+d) >+/ac +~/bd véia, b, c, d> 0.

126. Ching minh rang néu cac doan thang c6 do dai a, b, ¢ lap duoc thanh mot tam giac thi cac
doan théng co do dai \/g , \/B , \/E cling lap dugc thanh mot tam giac.

127.

128.

129.

130.
131.
132.
133.
134.

135.

136.
137.

138.

2
(a+hb) +a+b

>ab +bva véia, b>0.

Chl'rngminh\/ a +\/ b +\/ € .2 Viab,c>0.
b+c a+c a+b

Cho X\/l— Yy’ + y\/l— x* =1. Chimng minh ring x* + y* = 1.

Tim gi4 tri nho nhét caa A=\/X—2\/X—1+\/X+2\/X—1
Tim GTNN, GTLN cia A=vV1-X+v1+X.
Tim gid tri nho nhit cia A =~+/x* +1+/X2 —2X+5

Chung minh

Tim gié tri nho nhit ciia A =+—X? + 4X +12 —J—x2 +2X + 3.
Tim GTNN, GTLN ciia: a) A =2X ++/5- X’ b) A

- x(99 ++/101- X2 )

A a b C
Tim GTNN cia A =x +ybiétx, y>0théamidn —+—=1 (avab la hang s6 duong).

Xy

TiImMGTNNcia A=(x+y)(x+z) voix,y,z>0, xyz(x+y+z)=1.

yz zX

X
Tim GTNN cua A:—y+—+— Véix,y,z>0,x+y+z=1.

zZ Xy
2 2 2
X Z -
Tim GTNN cua A= + y + bietx,y,z>0,
X+Y Y+Z Z+X

Xy +\/ﬁ+\/§:1.

, 2
139. Tim gié tri 16n nhét cia : a) Az(\/5+\/5) Véia,b>0,a+b<1

O RO RIS BN RO

VGl a,b,c,d>0vaagrb+c+d:1.
140. Tim gia tri nhé nhat cia A=3"+3 voix +y=4.

141. Tim GTNN cua A:L+L voi b+c>a+d ; b,c>0; a,d>0.

c+d a+b
142. Giai cac phuong trinh sau :

a) X2 —5x—2+/3x +12=0 b) X2 —4x =8/x -1

d) VX-1-vVXx+1=2 e)yXx—-2Jx-1-+x-1=1
h) \/x+2—4\/x—2 +\/x+7—6\/x—2 =1

C) VAx+1—-3x+4 =1

g) \/x+\/2x—1 +\/x—\/2x—1 =2
i)&+ X++1-x =1

k) V1I—vVx?—x =/x -1 ) V2X2 +8X +6 +/Xx2 —1 = 2X + 2

m) Vx2+6 =x—2vx* -1 N) VX +1++/X+10 =X +2 +~/X+5

0) \/x—1+\/x+3+2\/(x—1)(x2 ~3x+5) =4-2x
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D) V2X 434X +2 +42x+2-x 12 =1+ 2Jx+ 2.

Q) V2X7 —9x + 4 +32x 1 =/2x% + 21x —11
143. Rit gon bidu thirc : A = (2\/5—\/§+3\/§)(\/E—@+ 212).

1
144. Ching minh rang, Vn € Z,, taluéncé : 1+—= 2( n+1—1).
AT J’ v
. 1
145. Truccanthtc 6 mav : ) ————— b) ——————.
' ) 1+/2 +/5 ) \/;+\/x+1
146. Tinh ;

a)\/f J3-+29-620 b)\/6+2\/5— J13++/48 c)\/\f J3-+/20-125

147.Cho a =+/3— \E.(3+ \E)(JE —\E) . Chimg minh ring a 13 s6 tu nhién.

V3-242  3+242
J17-1242  \17+1242

149. Giai cac phuong trinh sau :

148.Cho b = . b c6 phai 12 s6 tu nhién khang ?

a)(\@—l)x—x+4—\@:0 b)(\f )x 2(f+1)x 33
0 (5—x)\/a+(x—3)m:2 d) x +Jx 5 =5
J5—x ++/x -3

150. Tinh gia tri cta biéu thic :

M = /‘12\6—29‘ 1425+ 4421 =125 + 29 — 25— 44/21
1 1

1
:ﬁ+ﬁ+ﬁ+@+@+ﬁ J_1+J_

1 1 1

"V BE i ST

a) Ratgon P. b) P c6 phai 1a s6 hitu ti khong ?
1 1 1 1

+ + +...+ .
21 +1J— 3J_ +2f 4J3+3V4 100+/99 +99+/100

154. Chirng minh : 1+ — >+/n.

J— f J—

155. Cho a =+/17 —1. Hay tinh gia tri cta bidu thic: A = (a° + 2a* — 174> — &% + 18a — 17)°%,
156. Chimg minh : ~a —va—1<va-2-vJa-3 (a>3)

157. Chiing minh : x2—&+%>0 (x> 0)

151. Ratgon: A

152. Cho biéu thurc :

153. Tinh: A=

158. Tim gia tri 16n nhat cia S=~+/X-1+.y—2 , biétx +y=4.

159.T|'nhgiétricﬁabiéutht’rcsauvdiazﬁ:A: 1+2a | 1-2a
1++1+2a 1-+1-2a
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WWW.MATHVN.COM MAI TRONG MAU

160. Chirng minh céc dang thirc sau :

a) (4+/15)(v10 -6 )y/4-15 =2 b)\/4ﬁ+2\/6:\/$(\/§+1)
c)\/S—\/§(3+\/§)(\/ﬁ—\/§):8 d)\/\/7+\/4_:%(\/§+1) e)\/17—4\/9+4\/§:\/§—2

161. Chirng minh céc bt dang thirc sau :

5+\/_ 5-/5
a) 27 ++/6 > /48 b)5 N ~J10 <0

J5+1 J5-1
) [1+\/§+\/_+1+\/_—\/§)[\/§_4\/%+2J\/0’_2_M>0

V2+443-1 J2-B3( V3 3 ) 1 %
9 2+6 2./6 (2—\/€+2+\/€j_\/§+ 3-v2>0

e) J\E+2\/\E—1+Jﬁ—2 J2-1>19  q) \/\/17+12ﬁ—ﬁ >3-1
1) (VB VB T |~ (B B T) <3 i) 222D g

. 1
162. Chung minh rang : 2+/n+1— 2dn <——<2Jn-2Jn—-1.Tir do suy ra:

Jn
1
2004 <1+ — ——< 2005
J_ f /1006009
< V2 +3+4/4 3
163. Tryc can thirc 9 mau : a b) —————.
' ) V2 +3+/6++/8+4 ) 2+32+34
164. Cho x—\/_ */— \/— V2 Tinh A =5x* + 6xy + 5y°.
G-z E
165. Chung minh bat dang thirc sau : 2002 + 2003 > /2002 ++/2003.
V2003 /2002
2 2
166. Tinh gié trj ciia biéu thirc : A :w V6i x=3++5vay=3-+5.
X+Y+2
167. Giai phuong trinh : =3+ 2Ux-x?

\/_x/l_x

168. Giai bat cac pt :
a)3V/3+5x >+/72 b)%\/lox—1421 c)\/2+2\/2+\/§ >4,

169. Rit gon cac biéu thirc sau :

a)A:\/g_\/3‘\/m b) B=+1-a +\/f>1(<':1—1)+a,/aT_1

C)C_x+3+2\/x2—9 d) D= X? +5X + 6 + Xv/9 — Xx?
2X —6++/X* -9 3X — X% + (X +2)v9 - x?

10 www.MATHVN.com
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1 1 1 1
E= - + —————
A2 2- s Tam
170. Tim GTNN va GTLN cua biéu thuc A = ;
2-/3-x°
N S 2 1 .
171. Tim gia tri nho nhat cua A:1—+— Vol 0<x<I.
-X X
172. TImMGTLN caa: a) A=+X—-1+.y—2 biétx +y=4;
- —2
5 BoYX"1, VY
X y

173. Cho a =+/1997 —+/1996 : b = /1998 —+/1997 . So sénh a véi b, s6 nao Ién hon ?
174. Tim GTNN, GTLN cua

1
a)A=—— b) B=v—x? +2x+4 .
5+ 24/6 — X2

175. Tim gia tri 16n nhat cia A = Xv1—x° .
176. Tim gid trj 16n nhét clia A =|x-y| biét x*+4y* =1,
177. Tim GTNN, GTLN cia A=x>+Vy® biét x,y>0 ; x*+y*=1.

178. Tim GTNN, GTLN ciia A=x+/x +y,Jy biét x +.Jy =1.
179. Giai phuong trinh : V1—X ++/X* =3X +2 + (X - 2), /X—_; =3.
X_

180. Giai phuong trinh : X +2X —9 =~/6+ 4X + 2X°> .

181.CMR, Vn e Z, ,tac6: 1+i+i+...+#<2.
2 3J2 43 (n+1)/n

1 1 1

= + + +ot
J1.1999  /2.1998 /3.1997 \1999.1

183.Cho 3s6 x, y va JX + \N |2 s6 hitu ti. Chtig minh rang mdi s6 JX \N déu 1a sb

182.Cho A

. Hay so sanh A va 1,999.

hitu ti
184. Cho a:M—Z\/E;b:\/3+2\/§+\/6—4\/§.CMR:a,blécécséhfruti.
J3-\2
185. Rt gon bidu thirc : P = 2+Va__Ja-2)aJa+a-Ja-1
a+2Ja+1 a-1 Ja
(@>0;a#1)
Ja+l a-1 ( 1)
186. Chimg minh : - +4Ja ||[Va-—=|=4a. (a>0:a#1
e L\/E—l NPE! N ( :
(x+2)2—8x
187. Rt gon : 5 (0<x<2)
Nl
N
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188.Rl]tgon:[\/_ b— \/_)( a b _a+b)

Ja+b ) \Jab+b ab-a +ab
, 5a’
189. Giai bat phuong trinh : 2(x+\/x2+a2)£— (@#0)
VX +a’
1-aJa 1+ava
190. Cho A =(1-a?): ++/a —a||+1
(=) K 1-Va J( 1++/a H

a) ROt gon biéu thuc A. b) Tinh gid tri cia A véia=29.

c) Voi gia tri nao cua a thi | A | = A.
Jasb-1 Na-B( b b
a+Jab  2Jab la-+ab a++ab )

a) Rt gon biéu thirc B. b) Tinh gia tri cia B néu a = 6+ 2./5.
c) So sénh B vai -1.

191. Cho biéu thirc : B =

192. Cho A:( L ) 14 Y240
Ja-+a-b \/5+\/a+ Ja-b
a) Rt gon biéu thirc A. b) Tim b biét | A | =-A.

c) Tinh gia tri cua A khi a=5+4/2 b=2+642.

193. Cho biéu thirc A = ﬁ+1—*/5_1+4\/5 (\/5—
Ja-1 Ja+1

)

a) RUt gon biéu thirc A.

b) Tim gia tri cia A néu a = J6 . ¢) Tim gid tri ciaa dé A >A.
2+\/5
104, Cho biéu thie A=| Y2 _ L |[azya a+va)
2 2a) Ja+1 Ja-1
a) Rat gon biéu thirc A. b) Tim gi4 tri cia A dé A =- 4
195. Thyc hién phép tinh : A = ‘/1+a ‘/1 a ‘/1+—a— /1 a
l1-a l+a l1-a l+a
2+/3 2-3

196. Thyc hién phép tinh : B =
V244243 \/E—\/Z—\@

197. Rt gon cac biéu thirc sau :

2) A= Vx =1y [ J 1 2 { 1, 1}
xyxy [\xy x+y+2ﬂ (\/;+\/§)3 NER
v(yix—2—\/_'y—2+\/_

I v e
V2(x=Y)

Vol x>y >0
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o Co Xt 2a 1+ x? ” /1_a_/ . 0<a<1
V1+x? =X 1-a

(a +1)(b2+1)
‘d) D=(a+b)- ) vGgia,b,c>0 va ab+bc+ca=1
c™+

\/x+2\/7+\/x 2\/7\/7
\/x+\/T1+\/x—\/T

198. Chung minh : \/\/_4—«{ \/ JX - /2X+ Vol x > 2.

~1+/2 b_—l—\/_
2 T2

e) E=

199. Cho a = . Tinha' +b’.

200. Cho a=+/2-1
a) Viét a’: a° dudi dang \/E —m-—1 , trong d6 m 1a s6 ty nhién.
b) Ching minh rang v6i moi s6 nguyén duong n, sé a” viét duge dudi dang trén,
201. Cho bidt x = /2 1a mdt nghiém ctia phuong trinh x° + ax? + bx + ¢ = 0 Véi céc hé s6
hiru ti. Tim cac nghiém con lai.

202. Chtirng minh 2Jdn-3<— <2\/_ 2 V6i ne N;n>2.
EE

203. Tim phan nguyén cia sb \/6+\/6 +..+/6+/6 (c6 100 ddu can).

204.Cho a=2++/3. Tinh a) [aﬂ b) [aﬂ.

205. Cho 30 X, y, JX + \N |2 s6 hitu ti. Chtng minh rang mdi s6 &,\N déu 14 s6 hiru
ti

206.CMR,VnZl,neN:1 L

1 1
+—+—F+.+——<2
2 32 43 (n+1)f
1 1 1

+..4+ =
f NN s

Chung minh ring trong 25 s6 ty nhién d6 ton tai 2 s6 bang nhau.

2+~/x 2— \/_ _ 2.
V2 +42+x f V2-

207. Cho 25 s6 tu nhién a; , a,, as, ... as thoa dk :

208. Giai phuong trinh

209. Gidi va bién luan v6i tham s6 a VLt + \/ﬁ _Ja.
L+ x —1=x
\/;(14— y) = 2y
210. Gidi hé phuong trinh 1 \Jy (1+2) = 2z
f(1+ X) = 2X

211. Chiing minh rang :
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r 7 r A r 2
a) Sb (8 +3V7 ) c6 7 chit sb 9 lién sau ddu phiy.
r 10 r N r 2
b) So (7 +44/3 ) c6 muoi chir s6 9 lién sau dau phay.

212. Ki hiéu a, 12 56 nguyén gan ~/n nhét (n e N*), vi du :
ﬁ:1:>a1:1; \/§z1,4:>a2:1; \@zl,7:>a3:2; \/Z:Z:>a4:2
1 1 1

; 1
Tinh; —4+—+—+...+——.
al a2 a3 a1980

213. Tim phan nguyén cta cac sd (condaucan): a) a, = \/2+\/2 +o+V2442

b) a, =\/4+J4+...+ Ja++/a Q) a, :\/1996+\/1996+...+ 1996 + /1996

214. Tim phan nguyén cia A véin e N: A= \/4n2 +4/16n% +8n +3
A r r 200 r N
215. Chuing minh rang khi viét s0 x = (\/g + \/E ) dudi dang thap phéan, ta dugc chir so lién

true dau phay 1 1, chir s6 lién sau déu phay 12 9.

216. Tim chir s6 tan clng ciia phan nguyén ciia (\/§ + \/E)

217. Tinhtong A =[V1]+[V2|+[V3]+..+][V24]

218. Tim gié tri 16n nhit cia A =x*(3—=X) Véi x> 0.

219. Giai phuong trinh : a) Ix+1+37-x =2 b) ¥x-2+/x+1=3.

220. CO6 ton tai cac sb hitu ti duong a, b khong néu : a) Ja++b =42 b) Ja+b=42.
221. Chiing minh céc s saulasd vo ti : a) 35 b) Y2+34

(o . a+b+c
222. Chtrng minh bat dang thirc Cauchy véi 3 so khong am : T > 3/abc .

250

223.Choa, b, ¢, d > 0. Biét ——+—2_ ¢, @
1+a 1+b 1+c 1+d
2 2 2
£, 42 X z X Z
224. Chitng minh bit ding thirc : - +2+ 2 >24 Y02 ysi x y 250
y- z© X°y z X

225. Cho a:§/3+§/§+§/3—§/§ - h=2%3 . Chimg minh rang : a<b.

<1. Chtng minh rang : abcd < % :

: 1Y
226. a) Chirng minh v4i moi s6 nguyén duong n, ta co : (1+ —j <3.
n

b) Chimg minh rang trong cac sb c6 dang Un (n 1a sb tuy nhién), s6 3/5 c6 gia tri 16n nhat

227. Tim gia tri nho nhit cia A =~+/x* + X +1+VX2 =X +1.
228. Tim gié tri nho nhat ciia A =x%(2 —x) biét x <4.

229. Tim gia tri 16n nhat cua A = x’v9—-x?2.

230. Tim gié tri nho nhét, gia tri 16n nhit cia A = x(x*—6) biét 0<x <3.

231. Mot miéng bia hinh vuéng c¢6 canh 3 dm. O mdi gbc ciia hinh vudng 16n, nguoi ta cit di
mot hinh vudng nho roi gép bia dé duge mot cai hop hinh hop chit nhat khong nap. Tinh canh
hinh vudng nho dé thé tich ciia hop 13 16n nhét.
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232. Giai cac phuong trinh sau :

a)1+3/x-16 =3Yx+3 b) ¥2—x++/x-1=1
) Ix+1+¥Yx-1=%5x d) 232x-1=x>+1
x*=3x —(x* —1)x* - 4 Y7—-x-3x—-5
) { =2-43 9) =6-x
2 Y7-x+¥ x-5
h) 3(x+1)% +3(x—-1)% + x> -1=1 i) Ux+1+3Yx+2+Yx+3=0
k) $1-x2 + 1 +x+41-x =3 ) Ya—x+4b-x=%Ya+b-2x (abla
tham s)
, a* +3fa2p? + Yot
233. Rutgon A= .

234. Tim gid trj nho nhat ciia biéu thie : A =vXx2 =X +1+/x% + x +1
235. Xac dinh cac s6 nguyén a, b sao cho mét trong cac nghiém cua phuong trinh :
3 +ax’ +bx+12=01a1++/3.
236. Chimg minh ¥/3 13 s6 vo ti.
237. Lam phéptinh: a) 3/1+\/§.9/3—2\/§ b) §/9+4\/§.§/2—\/§.
238. Tinh: a=%20+142 +¥20-142 .
239. Chimg minh : 37 +5v2 +37-25 =2.

240. Tinh: A= (‘\‘/7 + /48 —‘\‘/28—16x/§).(‘/7 +/48 .

241. Hay lap phuong trinh f(x) = 0 vi hé s6 nguyén c6 mot nghiém 13 : X = Y3+39.
L 2 . 1

242. Tinh gia tri ctia biéu thirc : M=x>+3x-14Vv6i X =37+ 52 —

37+5J§.

243. Giai cac phuong trinh: @) Ix+2 +325-x =3.
b) ¥x-9=(x-3)2+6 Q) VX2 +32-24x?+32=3
244. Tim GTNN cua biéu thirc : A = \/x3 +2(1+ Jx® +1) +\/x3 +2(1—\/x3 +1) .

245. Cho céc s6 duong a, b, ¢, d. Ching minh:a+b+c+d > 4%abcd .

_ 3/2 3 3f 2
246. Ratgon: P= 8-x 2+ \/)T +| Ux + 2Ux \/)T 4 :
2-3x 2+3/x Px =2 | /%2 + 24x

Voix>0,x+#8
247. CMR: X=f/5—\/ﬁ +§/5+\/ﬁ la nghiém cua phwong trinh x* — 6x — 10 = 0.

248. Cho X = ﬁJr Y4 —/15 . Tinh gia tri biéu thirc y = x° — 3x + 1987.
J4—+/15
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a+2+/5V9-45 ;
=—3a-1.
Y2-JB53Jo+4v5 a2 +3a
250. Chimng minh bit déng thirc : (\3/\/9+4J§ +%/2+J§j.§/\/§—2 ~21<0.
251. RUt gon cac biéu thic sau :
1
IR LU s LU O T 1+2§fb 24

a) A ) — : —
a® +3/ab + /b’ b+8 (E’/b+2)3 1_p L | b+8
3
/b

249. Chung minh dang thic :

c) C=

a%/5—2a3/5+§/a2b2+§/a2b—3/ab2 1
3fa? - 3fab Ya-3b [3fa2

252. Cho M = /X% —4a+9 ++/x2 —4x +8 . Tinh gia trj ctia biéu thirc M biét ring:

X2 —4x+9—+/x2—4x+8=2.

253. Tim gia tri nho nhét cua : F’:\/X2—2211X+E:12+\/X2—2bX+b2 (a<hb)

254. Chimg minh rang, néu a, b, ¢ 1a d6 dai 3 canh cua mot tam giac thi :
abc>(a+b-c)b+c-a)c+a-b)

255. Tim gié tri cua biéu thirc | x —y | bictx + y=2 vaxy =-1

256. Bidta—b =2 +1,b—-c=+/2 -1, tim gia tri cta biéu thirc :
A=a’+b?+c’-ab-bc-ca

257. Timx, y, z biét ring : X +y+2+4=2Vx-2+4,/y-3+6yz2-5.

258.Cho y = \/x +2x -1 +\/x — 24X —1.CMR, néu 1 <x <2 thi gia tri ciia y 1a mot hang
$6.

259. Phan tich thanh nhantir: M =7x-1-vVx*=x? +x-1 (x>1).

260. Trong tat ca cac hinh chir nhat c6 dudng chéo bang 8 \/E , hdy tim hinh chir nhét c6 dién
tich 16n nhét. )

261. Cho tam giac vuéng ABC c0 cac canh goc vudng 1a a, b va canh huyén la ¢. Chirng minh
a+b

J2

262. Cho cac sb duong a, b, c, a’, b’, ¢’. Chung minh réng :

rang ta lubncoé: C>

Néu +aa'++/bb'++/cc'=/(a+b+c)(@a+b'+c’) thi 3,:%:3 .
a

CI
263. Giai phuong trinh : [ x*-1|+|x*-4|=3.
264. Chtirng minh rang gia tri ctia biéu thirc C khong phuy thudc vao x, y :
4
co 1 Xty (x+Y)
\/;+\/§_ JX+Y 2\/;\/§ 4xy
Jx+y  x+y

265. Chiing minh gia trj biéu thitc D khong phy thudc vao a:

Véix>0;y>0.
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voia>0 ; a#1

D:( 2++fa \/E—Z)a a+a-+a-1

a+2Ja+1l a-1 Ja
266. Cho biéu thirc B:[\/5+ C_\/Ej— 1 .
Ja ++/c a c a+c

+ —_
Jac+Cc +ac—-a +ac
a) Rut gon biéu thirc B.

b) Tinh gid trj cua biéu thire B khi ¢ =54 ; a = 24
c) Véi giatrindo ciaavacde B>0; B<0.

267. Cho biéu thirc : A:L\/m+ 2mn +\/m— 2mn Nui Véim>0:n> 1

2

1+n? 14 n? n
a) RUt gon biéu thirc A. b) Tim gia tri cia A véi m =+/56 + 24+5 .
¢) Tim gié tri nho nhat cua A.
268. Rut gon
V1+x 1-x 1 1-x X
D= - —-1-
VI+x =1-x  1-x? —1+x ){ Vx X J1-x+41-%
269. Cho P = 1 — 2\/; : 1—& voix>0;x#1.
X -1 xx+/x-x-1 X+1
a) Rat gon biéu thic P. b) Tim x sao cho P < 0.
2
270. Xét biéu thic y = — £V XX
X—vX+1 Jx

a) Ritgony. Timxdéy=2.
b) Gid st x > 1. Chirng minhrang : y-|y[=0
c) Tim gi& tri nho nhat ctia 'y ?

PHAN II: HUONG DAN GIAI

2
- \ I m 7. . m 2
1. Gid sit /7 lasé hiruti = /7 = — (i gian). Suy ra 7 = — hay 7n? =m? (1). Ding thitc
n n
nay chimg to m?:7 ma7lasdnguyénténénm: 7. Patm=7k (k € Z), tacé m? = 49Kk* (2).
Tir (1) va (2) suy ra 7n? = 49k® nén n? = 7k? (3). Tir (3) ta lai co n® : 7 va vi 7 1 s6 nguyén t6
. . R ~ M " foo. .. .z
nénn : 7. mvan cung chia hét cho 7 nén phan so — khong toi gian, trai gia thiet. Vay J7
n
khong phai 13 sé hitu ti; do do /7 1256 vo ti.
2. Khai trién vé trai va dit nhan tir chung, ta duoc vé phai. Tir a) = b) vi (ad — bC)2 > 0.

3.Cachl:Tux+y=2tacoy=2-x.Doddo: S=x’+(2-x)?=2(x-1)*+2>2.
VayminS=2 & x=y=1.
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Céch 2 : Ap dung bat dang thirc Bunhiacopxki véia=x,c=1,b=y,d=1,taco:
X+YP’ < +Y)1+1) © 4<2(x*+y)=2S < S>2.=>mimS=2khix=y=1

bc ,ca bc .ab ca . ab
4. b) Ap dung bat ding thirc Cauchy cho cac cap s duong — Vva Y ;—va—;—va—,
a

a c b Cc
ta lan luot co:

E+E>2/bC ca = 2¢; E ﬂ>2 bC ab =2b; . a—b>2 ca ab = 2a cong ting
a b a b a ¢ a ¢ b ¢ b ¢

vé ta dugc bat ding thire can chting minh. DAu bang xay rakhia=b=c.

. O 3a+ 5b
c) Véi cac s6 duong 3a va 5b , theo bat dang thirc Cauchy ta c6 : >+/3a.5b

12 12
< (3a+5b)*>4.15P (viP=ab) < 12°>60P < PsE — max P ==

DAu bang xay rakhi3a=5b=12:2 < a=2;b=6/5.
5.Tacob=1-a, dodoM=a’+(1-a)’=3(@-%)>+% > ¥ .Diu“="xayrakhia=1%.
Vay minM=% < a=h=%.
6.Pata=1+x=b’=2-a2=2-(1+x)®=1-3x-3-x*<1-3+3x*-x>= (1 -x)>.
Suyra: b<l-x.Talaicoa=1+x,nén:a+b<l+x+1-x=2.
Voia=1,b=1thia®+b*=2vaa+b=2 Viy max N=2khia=b=1.
7. Hiéu cta vé trai va vé phai bang (a —b)?(a + b).
8.Vi|a+b|>0, |[a—b|>0,nén: |a+b|>|a—-b| < a®+2ab+b®>a’-2ab + b?

< 4ab>0 < ab>0.Vayavab la hai s cung dau.
9. a) Xéthiu: (a+1)¥-4a=a’+2a+1-4a=a*-2a+1=(a—1)* > 0.
b) Taco: (a+1)224a;(b+1)224b;(c+1)224c va cac bét dang thic ndy co hai vé déu
duong, nén : [(a+1)(b+1)(c+1)] > 64abc = 64.1 = 8°. Vay(a+1)(b+12)(c+1)
10. a) Taco: (a+b) +(@- b) = 2(a° +b2) Do (a-hb)>>0,nén (a+b)? < 2(a® +b2)
b) Xét: (a+b +c)*+ (a—b) +(a c)? +(b c)?. Khai trién va rat gon, taduoc
3@%+h?+c?). Vay: (a+b+c)’ < 3(a° +b2+c)

2X—-3=1-X x=4 X =
= =
2X—-3=x-1 X=2

w|

11. a) |2x—3|:|1—x|<:>{
X=2
b) xX*—4x <5 < (x-2)2<3® o [x-2|<3 < -3<x-2<3 < -1< x <5.
) 2x(2x—-1) < 2x-1 < (2x—1)*> < 0. Nhung (2x—-1)> > 0,nénchicoéthé:2x-1=0
Vay: x=%. ,
12. Viét ding thirc d cho duéi dang :_a® + b® + ¢* + d*~ab—ac—ad =0 (1). Nhan hai vé cua
(1) v&i 4 rdi dua vé dang : a® + (a—2b)* + (a—2¢)? + (a—2d)> =0 (2). Do d6 ta co :
a=a-2b=a-2c=a-2d=0.Suyra: a=b=c=d=0.
13. 2M=(a+b-2)+(a—1)>+ (b - 1)*+2.1998 > 2.1998 = M > 1998.
a+b-2=0
Déu “ = “ xdy ra khi ¢6 dong thoi : <a—1=0 Vay minM=1998 < a=b=1.
b-1=0
14. Giai tuong tw bai 13.
15. Pua ding thirc da cho v& dang : (x — 1)+ 4(y - 1)* + (x = 3)*+ 1 =0.

16. A=—; 1 = 12 sl.maxA:l@x:Z.
X°—4x+9 (x—2) +5 5 5
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17. a) J7+15 <9 ++/16 =3+4=7. Vay J7+4/15 <7
b) V17 +B5+1> V16 + /4 +1=4+2+1=7 =+/49 > /45.
9 23—2@<23—2@:23—2.4:5:ﬁ<ﬁ.

3 3 3
d) Giasu

J3v2 > 23 < (F) (W)@3ﬁ>2\/§<:>\/1_8>x/ﬁ<:>18>12.

Bt dang thirc cudi cuing dung, nén : 32 >/24/3.
J2+43
2

18. Cac sb do co thé1a 1,42 va

19. Viét lai phuong trinh dudi dang : \/3(X +1)° +4+ \/5(X +1)° +16 =6 —(x +1)°.

Vé trai ciia phuong trinh khong nhé hon 6, con vé phai khong 16n hon 6. Vay dang thirc chi xay
ra khi ca hai vé déu bang 6, suy rax = -1.

a+bY’

) (*) (a,b>0).

Ap dung bt dang thirc Cauchy duéi dang (*) voi hai sé duong 2x va xy ta dugc
2
2X + X
2x.xy$( > y) =4

Diu“=“xayrakhi: 2x=xy=4:2taclakhix=1,y=2. > maxA=2 < x=2,y=2.

1 2 1998
21. Bét dang thirc Cauchy viét lai dudi dang : —— >———_. ApdungtacoS> 2.———

Jab " a+b 1999
22. Chirng minh nhu bai 1.

2 2
23 8) X Y o XY T2V _(XTYV gy,

X
y X
XY (X Y (XY (X Y (XY
b) Taco: A=| +=— |-| —+=|=| 5+ |-2| —+=|+|—+=|. Theocaua:
y X y X y X y X y X

o a+b
20. Bat dang thirc Cauchy v/ab <

Viét lai dudi dang ab < (

2 2
y—j—(x—2+y—j20. Vi i+X22 (cAua). Do do:
y X
4 2
§+XJ22.
y X
24. a) Giasit y1++/2 =

. 3 . 3 .
b) Gidasit m+ — =a (a:séhitut) = —— =a-m = /3 =n@@a-m) = ~/3 asb hiru
n n

m:sdhiut) = V2 =m?—-1 = /2 1asb hitu ti (v6 Ii)

ti, vo li.

25. C0, ching han V2 + (5—x/§) =5
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2 2
X X
26. Dat —+X_a = —+y—+2 a’. D& dang chimg minh —+y—2 >4, do do

y X y* x’ i
|a|>2 (1). Bétding thirc phai chimg minh tuong duong véi: a®—2+4>3a
o a’-3a+2>0 < (a-1)@-2)>0 (2)
T (1) suyra a > 2hodc a < -2.Néua>2thi (2) dung. Néua< -2thi (2) ciing ding. Bai
toan dugc chimg minh.
27. Bt dang thirc phai chtirng minh twong dwong voi :

X‘z? +y'x* +2°x° —(xzz +yoX+ zzy)xyz
>

x

x?y?z®
Cén chirng minh ttr khong am, tirc 1a 1 X*Z%(x —y) + y*x*(y - 2) + Z3y2(z X) = 0. (1)
Biéu thuc khong d6i khi hoan vi vong X = y > z > x nén ¢d thé gia st x 1a s6 16n nhat. Xét hai
truong hop :
a) X >y >z >0.Tachz-x ¢ (1) thanh — (x =y + y — 2), (1) twong duong véi :
X2 (x - y) + YAy - 2) - Y (X - y) - 2y (y - 2) 2 0
o o -y -y2) + Yy -2)(yx’ - 2°) >0
D& thiyx—y>0,x3-y’2>0,y-2>0, yx’— 2> > 0 nén bit déng thic trén ding,
b) x>z>y>0. Tachx yor(l)thanhx z +z- ; , (1) tuong duong voi :
X322 (x — z) + x2%(z - —y) -2y (x-2)>0
o Ax-2)0¢ - zy ) +X (xz ~¥)(z-y)>0
D& thay bat dang thic trén ding.
Céch khac : Bién doi bat dang thirc phai ching minh twong duong véi :

X ’ * (2 2 (x z

—— +(X— j +(—— j + —+X+— >3.

y z X y z X
28. Chung minh,bﬁng phan chimg. Gia sur téng clia §6 hiru ti a véi sd votibla s hitu ti c. Ta c6
:b=c-a.Ta théy, hiéu cuta hai s0 hitu ti ¢ va a la so hiru ti, nén b la s6 htru ti, trai voi gia thiét.
Vay ¢ phai 14 S0 v0 ti.
29. a) Taco: (a+b) +(a- b) —2(a +b?) = (a +b)? < 2(a® + b?).
b) Xét: (a+b +c)*+ (a-b) +(a c) + (b - ¢)®. Khai trién va rit gon ta dugc :
3@%+b%*+c?). Vay: (a+b+c)* < 3(a® +b?+c?)
¢) Tuong ty nhu cau b
30. Giasta+b>2 = (a+h)’>8 < a®+b*+3ab(a+b)>8 < 2+3ab(a+b)>8
— ab(a+hb)>2 = ab(a+b)>a®+b> Chiahai vé cho s6 dwonga+b: ab>a’—ab+b?
= (@a-b)*<0,voli. Vaya+b<2.
31. Cach1: Taco: [X] < x; [y] < ynén [X] + [y] < x+Yy.Suyra [X] + [y] la s6 nguyén
khong vugt qua x +y (1). Theo dinh nghia phan nguyén, [x+y] la s6 nguyén 16n nhét khong
vugt quax +y (2). T (1) va () suyra: [x] +[y] < [x+y].
Céach 2 : Theo dinh nghia phan nguyén : 0< x - [X] <1;0<y- [y] <1
Suyra: 0< (x +y)—([x] +[y]) <2. Xét hai truong hop :

- Néu o< (x+y) - ([x] +[y]) <1thi [x+y]=[x]+[y] @)
- Néuw 1< x+y)—([x] +[y])<2thi 0< (x+y)-([x] +[y] +1)<1nén
[x+y] =[x] +[y] +1 (2). Trong ca hai trudng hop ta déu cé : [x] +[y] < [x+Y]

20 www.MATHVN.com




WWW.MATHVN.COM MAI TRONG MAU

32. Tacod x*—6x+17 = (x — 3)* + 8> 8 nén tir v mau cua A 1a cac sb dwong , suyra A > 0 do

) 1 ) )
doé : A 16n nhat < K nhd nhit <> X% —6X + 17 nho nhét.

1
VaymaxAzg < X=3.

33. Khong dugc dung phép hoan vi vong quanh X >y >z > xvagiast x>y >z
Céch 1: Ap dung bat dang thicc Cauchy cho 3 s0 duong x, y, z

z
=—+=—+— 2> 33— =— =3
y z X y Z X
Do ds min(5+x+ij:3@ X_Y_Z yxoyos
y z X y z X
X z (x z X
Céach2:Taco: —+X+—:(—+XJ+(X+— Xj Tadaco—+y>2 (do x, y>0) nén
y z x |y X Z X X y X
déchfrngminh£+X+£23tachicénchl’mgminh:X+E—X21 1)
y z X Z X X

(1) < Xy + 7% —yz>xz (nhan hai vé v6i sé duong xz)

o xy+7° —yz2-X220 & y(x-2)-2(x-2)20 < (X-2)(y-2)=0 (2)
(2) ding v&i gia thiét rang z 14 s6 nho nhét trong 3 sb x, y, z, do d6 (1) dung. Tir d6 tim duoc gia

. X YA
tri nhé nhat cia —+ y +—.

y z X

34. TacOx+y=4 = x*+2xy +y*=16. Talai c6 (x — y)* > 0 = x? — 2xy + y* > 0. Tir d6 suy
ra2(x’ +y’)> 16 = x’+y*>8. min A =8 khi va chi khix =y =2.
35. Ap dung bat dang thirc Cauchy cho ba s6 khong am :

1=x+y+z>3.3/xyz @)
2=(x+Y)+(y+2)+ 2 +X)23. (X +Y)(Yy+2)Z+X) (2

3
. - 2
Nhan timg vé caa (1) voi (2) (do hai vé déu khong am) : 2>9.JA = A< (5}

2 1
max A = 9 khlvachlkhlx:y:z=§.

36. a) COthé. b,c) Khong thé.
37. Hiéu cua vé trai va vé phai bang (a — b)*(a + b).

1 4
38. Ap dung bat dang thitc — > ——— Voix,y>0:

Xy (x+y)’
a ¢ _a +ad+bc+c2>4(a2+ad+bc+cz) M
b+c d+a (b+c)a+d)  (a+b+c+d)?
2 2
ruongty g0 4b7 vabred+d?) o

c+d a+b  (a+b+c+d)?
b LC d 4(a +b®+c”+d”* +ad+bc+ab+cd) _
b+c c+d d+a a+b (a+b+c+d)°

Cong (1) vé6i (2) 4B
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. 1 . ..
Can chung minh B > —, bat dang thirc nay twong duong voi :

N

2B>1 < 2@2+b?>+c?+d?>+ad+bc+ab+cd)>(a+b+c+d)?
o a+b*+c?+d*-2ac-2bd>0 < (a-c)’+ (b—d)*>0: dang.
39. -Néu0< x-[x] <% thio< 2x-2[x] <1nén [2x] = 2[X].
-Néut < x-[x] <1thil<2x-2[x] <2 = 0<2x-(2[x] +1)<1 = [2x] =2[x] +1
40. Tasé chimg minh t6n tai cac s6 ty nhién m, p sao cho :
96000...00 <a + 15p < 97000...00
guu...uu 9uo...uu

m chit s6 0 m chit s6 0

. a 15 , L . _
T1’rc1a96§10—m+1—£ <97 (1). Goia+151asécokchirsd: 10471 < a+15<10

1 a 15 a 15p 15
= —<—+—<1 (2). bat x, =——+——. Theo(2)tacox;<lva — <1

10107 T1or < B PR N T g @ R T
Cho n nhan lan luot cac gia tri 2, 3, 4, ..., cac gia tri cia x, tang dan, moi lan tang khong qua 1

don vi, khi d6 [x, ] s& trai qua cac gid tri 1, 2, 3, ... Dén mot lic nao dd ta ¢6 | x, | =96. Khi do
15p

R a £, a2 .
96 <xp <97 trc 1a 96 < ToF + To* < 97. Bat dang thurc (1) dugc chirng minh.

42. a) Do hai vé cua bat dang thirc khéng 4m nén ta co
|A+B| < |A[|+|B| & [A+Bf< (JA[+[B]|)
<  A’+B?+2AB < A’+B?+2|AB| < AB < |AB| (bétding thirc ding)
Dau “ = “ xay ra khi AB > 0.
b) Taco:M=|x+2|+|x-3|=|x+2|+|3-%x|>|x+2+3-x]|=5.
Dau “ = “ xay ra khi va chi khi (x + 2)(3 - X) > 0 < -2 <x <3 (Iap bang xét diu)
Vay minM =5 & -2<x<3.
c) Phuongtrinhddcho < |2x+5|+|x—-4|=|x+9|=|2x+5+4-X]|
& (2X+5)(4-%x) > 0 & -5/2<x<4
x<-1

43. Diéu kién ton tai cua phuong trinh : X*—4x-5>0 < { 55
Xz

Dit 4n phu VX? —4X—-5=y >0, taduoc:2y’—3y—-2=0 < (y—2)(2y + 1) = 0.

45. VO nghiém

46. Didu kién tdn tai cia VX 1aXx>0.Dodd: A=+/X +x>0 =>minA=0 < x=0.
47. Pidukién: x<3.Dat V3—X =y>0,taco:y’=3-X = x=3 -\

13 13 13 11
B=3-V+y=-(y-%)Y +—< = maxB="" & y=1 < x=— .
Yy +y=-(y-%) 752 1 y =% 1

48. a) Xéta’vab® Tirdosuyraa=b.
b) \5—y13+4v3 =/5— (243 +1) = V423 = /3 ~1. Viy hai s6 nay bing nhau.
c) Taco: (\/n+2—\/n+1)(\/n+2+\/n+1):1 va (Jﬁ—\/ﬁ)(\/n+l+\/ﬁ):l.

Ma Vn+2+n+1>n+1++n nén Vn+2-Jn+l<Vn+1-n.

49, A=1-]|1-3x|+|3x=1P = (|3x-1]-%)+% > %.
Tudosuyra: minA=% < x=% hoac x=1/6

51. M =4
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52. x=1;y=2;z=-3.
) 2 3
53. P=|5x-2|+|3-5x| > |5x-2+3-5x| = 1. minP=1 < gSXSg.

54. Can nhé cach giai mot sé phuwong trinh dang sau :

S N R M RO B

A=B =B’ B=0
B>0
d) |A|=Be {A:B ) |A|+|B|:o@{g‘f8 .
A=-B

a) Pua phuong trinh vé dang : JA=4B.

b) Pua phuong trinh vé dang : JA =B.

c) Phuong trinh ¢ dang : JA+/B=0.

d) Pua phuong trinh vé dang : JA =B.

e) Pua phuong trinh vé dang: |A |+ |B|=0

g, h, i) Phuong trinh v6 nghiém.

k) Pit VX -1 =y>0, dua phuong trinh vé dang : | y—2 |+ |y -3 |=1. Xét du vé trai.

) bat: Vv8X+1=u>0;V3x-5=v>0;vV7x+4=2>20;~2x-2=t>0.

u+v=z+t

Ta duoc hé : { 2.Tirdésuyra:u=ztﬁ:clé1: 8X+1=7x+4 < x =3.

u>—v?=z"-t
55. Céch 1: Xét
X2 4y —22(x—y) = X2+ Y2 —22(x—y) +2—-2xy = (X —y —/2)2 > 0.

X% +y? (x2+y2)2
Céch 2 : Bién dbi tvong duong —yzzﬁ@—zzs < (C+Y)-8(x-y)’>0
X=y (x-y)
S Ky -8 +Y =220 (¢ + Y)Y -8(¢ +y) +16>0 < (x° +y* —4)°>0.

Céch 3 : Sur dung bt dang thirc Cauchy :

2 2 2 2 2
X“+y" X +y —2xy+2xy:(x—y) +2'l:(x—y)+ 2 - /(x—y). 1 (x>
X-y X-y X-y X-y X-y

y)-
N R N T B
> VY= > hoac X = > VY= >

Déu dang thirc xay ra khi X =

2
62. (14_14_1) :i+i+i+2(%+i+i}:i+i+i+w =
a

2 2 2

a b ¢ a> b> ¢ bc ca) a*> b> ¢ abc
iz i2+_2_ Suy ra diéu phi chimg minh.
a C
: 16x+6020  [(x—6)x—10)50 || =0
. — =+ > X — X — 2
63. Didukien: 4~ % o o llx210ex210.
XxX—-6>0 X>6 6
X 2
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Binh phuong hai vé : x® - 16x + 60 < x* - 12x + 36 < X > 6.
Nghiém cua bat phuong trinh da cho : x > 10.

64. Piéu kién x*>3. Chuyén vé : Vx> -3 <x*-3 (1)

V3
x> —3=0 *
Dit thira chung : Vx> —=3.(1-Vx°-3) < 0 < =B

X

VAT
N

1-vx*=3<0

IN

-2

Vay nghiém cta bat phuong trinh : x = +4/3 ; x>2;x <-2.

65. Taco X’ +2y°-3) + (Y’ -2)°=1 o (X +y)?—4(x*+y)) +3=-x*<0.
Dodo:A’-4A+3<0 < (A-1)(A-3)<0 < 1<A<3.

MnA=1 e x=0,khidoy=+1. maxA=3 < x=0,khidoy== /3.

66. a) 2<x#1.

b) B cé nghia <

-4<x<4
16-x>20 —-4<x<4 ;s
x<4-22
2x+1>0 o {(x-4)’>8< { o-Lox<a-2,
R 1850 x>4+22
- X>——

X>——

x> =2x>0 {x(x—2)20 {x22
=
X # +Vx* —2x

b) A= 2+/x”>—2x véi didu kién trén.
0) A<2 & Vx2-2x <1 & X -2x<1 & (x-17<2 < -2 <x-1<2=kg
68. Pat 0,999...99 = a. Ta s& ching minh 20 chir s6 thap phan dau tién cia Ja lacac chit sé
%
20chirsd0 9
9. Muén vay chi can chirmg minh a < \/g <1 Thatvaytaco:0<a<1 = a(@a—1)<0 = a°
~a<0 = a’<a Tua’<a<lsuyraa<+fa <1,

Viay [0,999...99 =0,999...99.
20chitsd 9 20chit s0 9

69. a) Tim giatri I6n nhat. Apdung |a+b|>|a|+]|b]|.
A<|x|++2 +]y|+1=6++2 = maxA=6+ 2 (khichdnghanx=-2,y=-3)
b) Tim gié tri nho nhat. Ap dung |a—b|>|a|-|b.
A>|x|-v2 |y|-1=4-v2 = minA=4- 2 (khichinghanx =2, y=3)
70. Taco: x*+y* > 2x%? ; v+ 728 > 2y%7% ; 2+ x* > 2754 Suyra:
4 4 4 2 2.2 2,2
Xyt + 2t > AV YR+ (1)

x<0

67. a) Aconghia &
) J { x> #x* —2x

N . 1
Mat khac, dé dang chirng minh dugc : Néua +b + ¢ =1 thi a+b’+c? > 5 .
. 1
Do d6 tir gia thiét suy ra : x%y? + y?z° + 2% > 3 (2).
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L3

T (1),(2): minA=% & X=y=z=+= 3

71. Lam nhu bai 8¢ (§ 2). Thay vi so sanh Jn +/n+2 va 24/n+1 taso sanh

Vn+2—-+n+1va \/n+l—\/ﬁ.Tacé:
\/n+2—\/n+1<\/n+l—\/ﬁ:>\/ﬁ+\/n+2<2\/n+1.

72. Céch 1 : Viét cac biéu thirc dudi ddu cin thanh binh phuong ctia mét tong hoic mot hiéu.
Céch 2 : Tinh A? rdi suy ra A.

73. Ap dung: (a + b)(a—b) = a? - b?.

74. Ta ching minh bang phan ching.

2
. . . . r--8 ., .
a) Giasirton tai sd hitutirma v/3++/5 =r = 3+2/15 +5=1* = 15 =——. Vé i

12 56 v6 ti, vé phai 12 s6 hitu ti, vo 1i. Vay V3 ++/5 1256 vé ti.

b), c) Giai tuong tu.

75. a) Gia stra> b rdi bién d6i twong duong : 3W3=3>2/2-1=3/3>242+2

2SS (3\/5)2 >(2\/§+2)2 & 27>8+4+8V2 <15>8/2 < 225>128. Vay a > b la dung.
b) Binh phuong hai vé 18n rdi so sanh.

76. Cach 1: Dat A = \4+7 —4—~/7 ,16rang A>0VvaAZ=2 = A= 2

Cach 2 : Dat B= \J4+~7 —\4—7 =2 = J2.B=+/8+2/7 —\/8-27 -2=0 =B =

0

- Q:ﬁ+\/§+\/ﬁ+ 2.4+2ﬁ:(*/§+*@+\/2)+\/§(ﬁ+*@+\/2)
V2 +-/3+4/4 V2+3+4/4

78. Viét /40 = 242.5 ;56 =242.7 ; /140 = 24/5.7 . Vay P= /2 +/5 ++/7 .

79. T gia thiét ta co : XWzl—ym.B‘lnh phuong hai vé cua ding thirc nay ta

duoc: y=+1-x?.Tudo: x*+y*=1.

80. XétA?désuyra:2<A’<4. Vay:minA=+2 < x=+1; mxA=2 < x=0.

81. Tac6é: M :(«/E+\/B)2 S(\/a+\/5)2+(\/5—\/5)2 =2a+2b<2.

=1++/2.

82. Xét tong ctia hai 6 :

(2a+b-2vcd)+(2c+d-2vab) =(a+b-2Vab )+ (c+d—2ved ) +a+c =
=(a+c)+(\/5—\/5)2+(ﬁ—\/a)22a+c>0.

83. N =146 +8V3+42 +18 =12+ 83 +4+4/6 +4J2+2 =
=\/(2J§+2)2+2J§(2J§+2)+2:\/(2J§+2+J§)Z:2J§+ 2+2.

84. T Xx+y+z=1/xy +\/yz+zx = (&_ﬁ)er(ﬁ_ﬁ)er(ﬁ_&)z:o_
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Viayx=y=z.
85. Ap dung bat dang thurc Cauchy cho 1 vaa (i=1,2,3,...n).

86. Ap dung bét dang thirc Cauchy v6i hai sba+b>0va2+/ab >0,taco:

a+b+2vab > 2y/2(a +b)vab hay (va++b) >2y/2(a+b)Vab .

Dau “ = “xay ra khi a=b.
87. Giasit a>b>c>0.Taco b+c>anén b+c+2+/bc >a hay (\E+\E>2>(\/5)2

Do d6 : \/B + \/E > \/5 . Vay ba doan thing \/5 , \/B,\/E lap duoc thanh mot tam giac.
88. a) Dicukién: ab>0;b# 0. Xét hai trudng hop :

* Truong hop 1: a>0;b>0: A—\/_(\/_ \/_) \f Ya—vb ‘/_ \f -1,

apn — a a a a
*Traonghop2: a<0;b<0: A:——\/::—\/:+1—\/::1—2\/:.
—/b? b b b b

X+2)?-8x>0
(x+2) 0
X X> N
b) Didukién: {x >0 @{X - Vi cic diéu kién o thi
+
2
Ix——==0
Jx
5 J(x+2) —8x =2 A% _[x=2/x
\/*_ X—2 X—2
Jx

o Néu 0<x<2thi|x-2|=-(x-2)vaB=-+/X.
e Néux>2thi|x-2|=x-2vaB=+/x

2
a249 (\/a2+1) +1 1 o
=va’+1+ . Ap dung bat dang thirc Cauchy:

\/a2+1: JaZ+1 - a’+1

1 a’+2 :
> 2\/\/ =2. Vay > 2. Pang thirc xay ra khi :

89. Taco:

vaZ+1+

a‘+1 a’+1

< a=0.

\/a +1
93. Nhan 2 vé caa pt véi V2 , ta duge : ‘«/2x—5+3‘+‘\/2x—5—q:4 & 52<x<3.

94. Ta chtrng minh bang qui nap toan hoc :

a) Véin=1tacod: P1=%<% (*) dung.

1 1.35..(2k-1) 1

& < 1
Vv2k +1 2.4.6..2k V2k +1 @

¢) Tachimg minh rang (*) dingkhin=k + 1 , tic 14 :

b) Giasu: P, <

26 www.MATHVN.com




WWW.MATHVN.COM MAI TRONG MAU

1 1.3.5..(2k +1) 1

P . < = < 2
1S oke3 246 (2k+2) J2ke3 O
2k+1 J2k+1

Véi moi sb nguyén duong k ta c6 : < 3)

2k+2 J2k+3

Nhan theo timg vé cac bat dang thice (1) va (3) ta dugc bat dang thirc (2). VAy V n € Z. taco
b _ 1.3.5...(2n-1) § 1

" 2.4.6..2n N2n+1
2 2 3 3
95. Bién dbi tuong duong : \/5+JBS\/%+\/E = \/5+JBSM
a

Jab
o Ja+b < (\/5+‘/B)\§_Zb_\/£+b) @@Sa—\/%+b<:>(\/g—\/g)220 (dtng).

X—4/4(x-1) >0
. - l<x<2
96. Didukien: 41X FVAX-1) =0 c{ <

x> —4(x-1)>0 X>2
X-=1+0
o roA bt Db s I 2 2
Xet trén hai khoang 1 <x<2 va x>2. Kétqua: Azl— va A:—l
—X X-

105. Cach1: Tinh A~/2. Cach2: Tinh A?

Céach3: bat V2x—-1 =y 20,tacé:2x—1:y2.

A:\/2X+2m_\/2x—2m:\/y2+1+2y_\/y2+1—2y:y+1_|y—1|
V2 V2 V2 V2 V22

1
Véiy>1(ticlax>1), A=——(y+1-y+1)=+2.
N
1 1 2y
V6io<y<l(ticla — <x<1), A=—(y+14+y—1) =L =y/2 =4x-2.
2 TR R

108. Néu2<x<4thiA=2+2. Néux>4thi A=2x-2.
109. Bién ddi : w/x+y—2+\/§:\/;+\/§. Binh phuong hai vé rdi rat gon, ta dugc
J2(x+y—2) =/xy . Lai binh phuong hai vé rdi riit gon : (2 — y)(x - 2) = 0.

o Dap: x=2,y>0,x>0,y=2.
110. Bién doi tuong duong :

(1) o a2+b2+c2+d*+ 2\/(a2+b2)(c2+d2) >a? + ¢? + 2ac + b? + d? + 2bd

= \/(a2+b2)(cz+d2) >ac +bd (2)

* Néu ac + bd < 0, (2) duoc chimg minh.

* Néu ac + bd > 0, (2) tuong duong véi :

(a® + b?)(c® + d?) > a’c® + b%d? + 2abcd < a’c? + a?d? + bc? + b?d? > a’c® + b%d? + 2abcd
< (ad-bc)*>0 (3). Bét ding thirc (3) ding, vy bét ding thire (1) dwoc ching minh.
111. Céch1: Theo bat dang thirc Cauchy :
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a b+c a’ b+c a a’ b+c
+ > . =2.—=a = >a-— .
b+c 4 b+c 4 2 b+c 4
b? a+c c’ a+b
Tuong tu : >b- ; >Cc—
a+c 4 a+b 4
2 2 2
, . a b C a+b+c a+b+c
Cong tirng vé 3 bat dang thuc : + + Z(a+b+c)— =

b+c c+a a+b 2 B 2
Céch 2 : Theo BDT Bunhiacopxki : (a? + b? + ¢?)(x* + y? + z%) > (ax + by + cz)?. Taco :

2 2 2 2 2 2
S b +-S [2@@+b+c)]=(a+b+c) = a b S Za+b+c.
b+c c+a a+b b+c c+a a+b 2
112. a) Tanhintong a + 1 dudi dang mot tich 1.(a + 1) va &p dung bdt Cauchy : /xy < x;—y
Jari=Jlarn<@b+l_a
2 2
Tu:orngtu’:\/b+1:g+l ; \/c+1:§+1
a+b+c

Cong timg vé 3 bat dang thic : Ja+1+b+1++/c+1 ST+3:3,5.

Diu“="xdyrac>a+1l=b+1=c+1 < a=b=c=0, trdi véi gia thita+b+c=1.
Vay : \/a+1+\/b+1+\/c+1<3,5.
b) Ap dung bét ddng thirc Bunhiacépxki voi hai bo ba s6 :

(1Na b +1bre+1era) <+ 140X (Vard) + (Vore) +(Vera) | =

2
(\/a+b+\/b+C+\/C+a) < 3(a+b+b+c+c+a)=6:>\/a+b+\/b+c+\/c+aS\/g

C

B
113. Xét tir giac ABCD c6 AC L BD, O 1a giao diém hai duong chéo. 1
OA=a;0C=b;0B=c;0OD=dvé6ia,b,c,d>0.Tacod: ﬁ
AB=+a’+c* ;BC=+b*+c* ; AD=+a’+d* ; CD=+b* +d* A b

AC=a+b ; BD=c+d. Can ching minh : AB.BC + AD.CD > AC.BD.
That vy ta c6 : AB.BC >2Sapc ; AD.CD >2Sapc. Suyra:
Suyra: AB.BC + AD.CD > 2Sagcp = AC.BD.

Viy : \/(a2+c2)(b2+c2)+\/(a2+d2)(b2+d2) > (a+b)(c+d).

Chl y : Giai bang cach ap dung bat dang thirc Bunhiacopxki :
M2+ )¢ +y?) > (mx+ny)® véi m=a,n=c,x=c,y=btaco:

28 www.MATHVN.com




WWW.MATHVN.COM MAI TRONG MAU

(8% + cA)(c? + b?) > (ac + cb)? = \/(a2+cz)(cz+b2) > ac+cb (1)

Tuong tu : \/(a2 +d2)(d2 + b2) > ad+bd (2).Cong (1) va(2) suy ra dpcm.

2
1 1 1 .
114. Loigidisai: A=X+X = (\/X +E) 2 > 1 Viy minA =——
A - o . 1 , . \ 1
Phan tich sai lam : Sau khi chirng minh f(x) > - rE chua chi ra truong hop xdy ra f(x) = - 1

oL |
Xay ra ddu dang thic khi va chi khi v/x = ~ Vol

Loi gidi ding : D& tdn tai Vx phaicé x>0.Dodé6 A=x++/x >0. minA=0 < x=0.
2
- - + ax+bx+
(x+a)(x+b) _x"+ax+bx ab:(x+@j+(a+b).
X

X X

115. Taco A=

Theo bat dang thirc Cauchy : X+@ZZ\/E nén A22\/E tat+b= (\/g+\/g)2.
X

ab
2 X =—
minA:(\/g+\/E) khi va chi khi x < x=+ab.
x>0
116. Ta xét bidu thirc phu : A? = (2x + 3y)% Nhé lai bat ddng thirc Bunhiacopxki :
, (am + bn)? < (a’ + b?)(m? + n?) (1)
Néuédp dung (1) véia=2,b=3, m=x,n= taco
A= (2x+3yY < (224 ) +YP) = 130 + YD),
V6i céch trén ta khdng chi ra dugc hing s a ma A® < . Bay gio, ta viét A% dudi dang :

=(\/7.\/7x+\/7.\/>y) roi ap dung (1) ta co :
A% = [(\/E)2 +(\/§)2}[(x\/5)2 +(y\/§)2} = (2+3)2x> +3y*)<5.5=25

X =
DoA’< 25nén -5<A<5 minA=-5 & Y & x=y=-1
2x+3y =5
X=Yy
max A=5 < S x=y=1
2x+3y =5

117. Pidukiénx < 2. Pat v2—x =y>0,taco:y* =2 -X.
2
1 9 9 9 1 7
a=2-v4+y=—|y——| +2<Z = maxA=> S y=— < X =—
MR (y 2) 4 4 4 7Y7% 4
118. Piéukién x>1:x>1/5:x>2/3 < x> 1.

Chuyén vé, rdi binh phuong hai vé : x = 1 =5x — 1+ 3x—2 + 215> —13x+2  (3)

Ratgon:2-7x = 2\/15)(2 —13x +2 . Céan c6 thém diéu kién x < 2/7.

Binh phuong hai vé : 4 — 28x + 49x% = 4(15x* = 13x + 2) < 11x*—24x +4=0
(11X -2)(x-2) =0 < x1=2/11; %, =2.

Ca hai nghiém déu khong théa méan diéu kién. Vay phuong trlnh da cho vo6 nghiém.

119. Diéu kién x > 1. Phuong trinh bién doi thanh :
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\/x—1+1+‘\/x—1—1‘=2 PN \/x—1+‘\/x— —1‘:1
*Néux>2thi: Vx—1+vx—-1-1=1< +x—1=1x=2, khdng thudc khoang dang xét.
*Néul<x<2thi: vx—1+1-+x-1+1=2.V6sdnghiém 1< x <2

Kétluan: 1< x < 2.

120. Pidukién: x®*+7x+7>0.Dat VX +7x+7 =y>0 = x>+ Ix+ 7=V~
Phuong trinh d4 cho tré thanh : 3y? =3 +2y=2 < 3y’ +2y-5=0 < (y—1)(3y +5)=0
< y=-5/3 (loai); y=1.Véiy=1taco VX' +7x+7 =1 = x*+7x+6=0 <
< (X +1)(x+6)=0.Cacgiatrix =- 1, x = - 6 thoa man x* + 7x + 7 > 0 1a nghiém cua (1).
121, Vétrdi: y3(x+1)° +4+/5(x +1)° +9 > /4 +:/9 = 5.

Véphai : 4-2x—-x*=5-(x+1)*<5. Vay hai vé déu bing 5, khi d6 x = - 1. V¢i gié tri nay ca
hai bat dang thirc nay deu tro thanh dang thic. Két luan: x=-1

5-a’

122. a) Giasir v3—+2 =a (@:hiut) = 5-2/6 =8> = /6 = . Vé phai 13 s6
hiru ti, vé trai 12 s6 vo ti. V6 1. Vay /3 —~/2 1356 vo ti.
b) Giai tuong tu cau a.
123. Pat Vx—2 =a, V4—x =b,tacé a’ +b = 2. S& ching minh a + b < 2. Cong ting vé bét
2 2
, +1 b”+1

déngtht’rc:aSa ;b< :

2 2 q
124. Bit cac doan thang BH = a, HC = ¢ trén mot duong thang.
Ké HA L BC véi AH = b. D& thdy AB.AC > 2Sasc = BC.AH.
125. Binh phuong hai ve roi rat gon, ta dugc bat dang thirc tuong B : c
dwong : (ad — bc)? > 0. Chi ¥ : Ciing c6 thé chirng minh bing bét ding thirc Bunhiacopxki.

126. Giasir a>b>c>0. Theodébai:b+c>a Suyra:b+c+2+bc >a =
= (o +45) > (Va) = VB aves i

Vay ba doan théng ¢ do dai \/E , \/E , \/E lap dugc thanh mot tam giac.
127. Tacé a, b > 0. Theo bat dang thirc Cauchy :

2
(a+Db) +a+b:a+b(a+b+%j2\/g(a+b+%j

A

2 4 2

Cén chémg minh : \/E(a+b+%j > a/b +b+/a . Xét hiéu hai vé :
\/E(a+b+%j - \/E(\/QJM@) = \/E(a+b+%—\/g—\/gj =
ﬂ{(f%j(ﬁ%” o

Xay ra dau dang thirc : a=b= — hoic a=b=0.

1
4

" /b+ b+ b+c+
128. Theo bat dang thirc Cauchy : C.IS( C+1j:2:%.
a a a
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/ / 2 2
Do do : a 2a . Tuong tu : b > b : ¢ > ¢
b+c a+b+c a+c a+b+c a+b a+b+c

2(a+b+c)
Cong timg vé : =2.
b+c c+a a+b at+tb+c

a=b+c

Xay ra dau dang thic: <b=c+a = a+b+c=0, tréi v6i gia thiét a, b, ¢ > 0.
c=a+b

Viy déu ding thire khong xay ra.
129. Cé&ch 1 : Dung bat dang thirc Bunhiacopxki. Ta ¢6 :

(xﬂ+yﬂ) (x -y )(1—y2+1—x2).
Pat x*+y?=m, tadugc: 1°<m2-m) = (M-1)<0 = m=1 (dpcm).
Céach 2 : Tir gia thiét : Xﬂzl—yﬂ.B‘lnh phuong hai vé :
X(L-yA) =1-2yJ1—x% +Y2(1-xd) = x2=1-2yJ1-x* +y?
0=(y-VI-xX* 2 = y=~1-x> = X +y?=1.

130. Apdung |A|+|B|>|A+B|. minA=2 < 1< x < 2.
131. Xét A2=2+2y/1-x* . Do 0<1-x> <1 = 2<2+2/1-x* <4
— 2<A?<4. minA=+2 Véix==%1, max A=2Véix=0.
132. Ap dung bat ding thirc : va’ +b> +7/c> +d> >+/(a+c)> +(b+d)> (bai 23)
A=V +1P +(1=x) +27 2 J(x +1-x)> +(1+2)* =/10
minA:\/ﬁ = lx

x> +4x+12>0 - {(x+2)(6—x)20
—x>+2x+3>0 x+D@B-x)20
Xét hieu: (- X° +4x +12)(- x> + 2x + 3) =2x + 9. Do (1) nén 2x + 9 > 0 nén A > 0.
Xét: A% = (\/(x +2)(6-x) —/(x + DB —x) )2 . Hién nhién A2 > 0 nhung déu = khong xay
ra (vi A > 0). Ta bién ddi A% dudi dang khac :
A= (x +2)(6-X) + (X + 1)(B-x) - 2:/(x +2)(6—x)(x + N3—X) =
=X+ 1)(6-%) +(6-X)+ (X +2)3-X) - (3=X) - 2/(x +2)(6 —x)(x + )(3—x)
=(x+1)(6-%) + (X +2)3-X) - 2/(x +2)(6 - x)(x + D3 —x) +3

= (\/(x+1)(6—x)—\/(x+2)(3—x))2+3.

A%?>3.Do A >0nén min A= /3 véix=0.
134. a) Diéu kién : x*<S5. q
* Tim Qié tri 16n nhat : Ap dung bat dang thirc Bunhiacopxki :

AZ=(2x+1.45-x2 P2 < (2?2 + 1 (X2 +5-x%) =25 = A?<25.

=2 & x:l.
3

133. Tap xac dinh : { < —-1<x<3 (1)
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X_ i x20
A*=25 {2 & I{xXP=4(5-%") & x=2.
x* <5 x> <5

~ V6ix=2thiA=5Vay max A=5v6ix=2.
* Tim gié tri nho nhat : Cha y ring tuy tr A <25, ta ¢6 — 5 < x < 5, nhung khong xdy ra

A%=-5. DotapxécdinhcﬁaA,tac()x2§5 = - \/g <x< \/g.Dod():2X2-2\/§ va
V5-x* >0.Suyra:
A=2x++5-x> >-2/5. MinA=-2+/5 véix=-+/5

b) Xét biéu thirc phu | A | va &p dung céc bat dang thirc Bunhiacopxki va Cauchy :

[A]=[x|(+99 /99 + 1101 =x" ) <[x|(99 + 1)(99+ 101 —x*) =|x|- 104200 -x" <

2 2
<1o.#:1000

2

x° <101

V99 99

Al=1000 < = < x=+10. Do do6: - 1000 < A < 1000.
| | 1 V101 =2

x* =200—-x>
min A=-1000v4ix=-10 ; max A =1000 voix =10.

IN

O

135. Céchl:A=x+y:1.(x+y):(—+ jx+y a+—y+%+b
y
Theo bat dang thirc Cauchy véi 2 s6 duong —y —X_ /ay bx 2\/_ .
Xy Xy
Do d6 A2a+b+2\/%:(\/a+\/5) :
ay _bx
X Yy
minAz(\/5+\/B)2 VGi E+9:1 x=a+ab
Xy y=b++/ab
X,y>0

Céach 2 : Dung bét dang thirc Bunhiacopxki :

A=(x+y)1= (x+y)[—+—j £F+ﬁj (Va +b)

Tir d6 tim duoc gia tri nho nhét cua A.
136. A= (X +Y)(X+2) = x> +XZ+ Xy +yz=X(X +Yy+2) +yz 22jxyz(x+y+z) =2
min A = 2 khi chinghany=z=1,x= /2 - 1.
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137. Theo bét dang thirc Cauchy : —y+ yZ ﬂﬂ =2y.

zZ X Z X
Tu:orngtu:£+3222 zJrﬁ>2x Suyra2A>2(x+y+z)=2.
X Yy y z
. . 1
mInA=1V01x=y=z=§.
2 2 2
138. Theo bai tap 24 : X + y + z 2X+y+Z.TheO bit ding thirc Cauchy :
X+y Y+Z Z+X 2
ZX nén x+y+zZ ny+\/ﬁ+\/5:£
2 2
minA:1 & X=y= :1
2 3
2 2
139. a) A:(\/a+\/5) S(\/a+\/5) (\f f) a+2
maxA=2 < \f fc>a b_1
+b=1 2

b) Taco: (\/5+\/5)4£(x@+\/5) (f \f) =2(a® + b* + 6ab)
(\/5+\/E)4£2(a2+c2+6ac) ; (\f \f) <2(a® +d* +6ad)
Tuong tu: (Vb ++/e ) <2(b2+c2+6bc) ; (Vb ++/d) < 2(b? +2 + 6bd)

4

(ﬁ+ﬁ) < 2(c? +d? + 6cd)
Suyra: B<6(a®+b®+c®+d”+2ab + 2ac + 2ad + 2bc + 2bd + 2cd) = 6(a+ b + ¢ + d)* < 6
Ja=+b=+c=d

= a:b:c:d:1
a+b+c+d=1 4

maxB=6 < {

140. A=3"+3 >24/33 =2/3 =2./3" =18. minA=18véix=y=2.
141. Khong mat tinh tong quat, gia st a + b > ¢ + d. Tir gia thiét suy ra :
a+b+c+d
b+c>———.

A=

b ¢ _b+c ( c c j a+b+c+d (c+d_c+d)
c+d a+b c+d \c+d a+b 2(c+d) c+d a+hb
Patatb=x;c+d=yvdi x>y>0,tacéd:

AZM—X+X:L+E—1+X: XY —122 xy_ 1 \/E—l
2y 'y x 2y 2 X \2y x) 2 2yx2 2

min A = \/_—— = d:O,x:y\/E,b+c2a+d : chang han khi

2+1,b=+2-1,c=2,d=0
142. a) (x—3)2+(\/§—\/§)2=0. Piép 56 : x = 3.
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b) Binh phuong hai vé, dua vé : (x* +8)(x* - 8x + 8) = 0. Papsé: x=4+ 24/2.
¢) Papsd: x=20.

d) VX—1=2++/x+1.Véphailén hon vé trai. V6 nghiém.

e) Chuyén vé: X —2vX -1 =1++/X—1. Binh phuong hai vé. Pap s6 : x = 1.

. . 1
g) Binh phuong hai vé. Pap so : > <x <1

h) Pat VX -2 =y. Duavédang |y—2|+|y—3| = 1. Cha y dén bt déng thurc :
‘y—2‘+‘3—y‘2‘y—2+3—y‘:l.Tim dugc2< y <3. Papsd:6< x <1I.

_ . . . 1
i) Chuyén vé :y/X++/1—X =1—\/;, roi binh phuong hai vé. Pap : x =0 (chu y loai x = 2—2)

. 16
K)Dapso: — .
) Pap e

) Piéukién : x > 1 hodc x = - 1. Binh phuong hai vé rdi rat gon :
22X +1)? (X +3)(x -1) = x* 1.
Binh phuong hai vé : 8(x + 1)%(x + 3)(x — 1) = (x + 1)’(x - 1)< (x + 1)’(x = 1)(7x + 25) = 0

25
X = —7 loai. Nghiém 1a: x =+ 1.

m) Vé trai 16n hon x, vé phai khong 16n hon x. Phuong trinh v nghiém.

n) Piéu kién : x > - 1. Binh phuong hai vé, xuit hién diéu kién x < - 1. Nghiém 13 : x = - 1.

0) Do x> 1 nén vé trai 16n hon hoic bang 2, vé phai nho hon hodc bang 2. Suy ra hai vé bang 2,
khi d6 x = 1, théa mén phuong trinh.

p) bat \/2x+3+\/mzy;\/2x+2—\/mzz (1). Taco:
V2 -z =14+ 24X 42 y+z=1+2/x+2 .Suyray-z=1.
Tirdo z=~/X+2 (2). T (1) va (2) tinh duge x. Pap s6 : x=2 (chti ¥ loai x = - 1).
q) Dit 2x>-9x +4=a>0;2x—1>b>0. Phuong trinh 1a : ~/a +3vb =+/a+15b . Binh

. .1
phuong hai vé roi rat gon ta dugc : b= 0 hodac b=a. Dap so : E 5

) 2 2(Vir 1K)

12 "
e e JF_NF Tt (Fhrt T (k1K) 2[ficr1-vk)
Vay : 1+\/_ \/_ \/_>2(\f ) +2(3-v2)+2(4 -\B)+..+ 2(n+1-/n) =

=2(vn+1-1) (dpcm).
150. Pua céc biéu thirc dudi dau cin vé dang cac binh phuong dung. M = -2
151. Truc cin thitc & mAu timg hang tir. Két qua : A=~/n - 1.

g 1 fas1) = P = —(v2 +/2n+1
152. Taco.\/g_\/m (\/5+ a+l)="P (\/§+ 2n+1).

P khéng phai 12 s6 hitru ti (ching minh bang phan chimg).
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153. Ta hdy chirng minh : 1 A= 9

1 1
. = — :> _
(n+1)\/ﬁ+n\/n+l Jn Jn+1 10
154, 14— 4 L 1 n=+n.

NN RN J—J—

155. Tacoa+ 1= /17 . Bién déi da thirc trong ngodc thanh tong cac lity thira co sé a + 1
A=[(a+1)°-3@+1)*"-15(a+1)%+52(a+1)* - 14(a + 1)]*®

:(259f 20517 - 3417 - 120 = 1.

. 1
156. Biénddi: Ja-Ja-1=———_ \/ _Ja-3= .
\/§+\/ ~Ja-2++4a-3

1 1 1 1Y 1Y
157, X2 X+ ==X X+ XX +==|x-=| +|Ix==]| 0.
3= g = 2) (-3

. N . 3 , 1 1
Dau “ = “ khong xay ra vi khong thé c6 dong thoi: X = 2 va VX = 2

168. Trudc hétta ching minh: a+b</2(a?+b?) (*) (a+b=>0)
Ap dung (*) ta co : S:\/x—1+\/y—2£\/2(x—1+y—2):\/E

X =

X-1=y-2
nwa:v2¢>{ y =
X+y=4

y:

Nlom N w

* C4 thé tinh S? rdi 4p dung bat déng thuc Cauchy.

- 7 1
180. Ta phai c6 | A | < +/3. D& thiy A > 0. Ta xét biéu thic : B==2- 3-x%.Tach:

0<vV3-x2</3=-/3<-3-x2<0=>2-3<2-3-x*<2.

minB=2-+3 < J/3=v3-x? < x=0. Khi d6 maxA = \/__2+\/7 =
o maxB:2<:>\/3—x2:0<:>x:i\/§.KhidéminA=%
2, I , L4 R , 2X 1-x
181. B¢ ap dung bat dang thuc Cauchy, ta xét biéu thuc : B:1—+— Khi do :
-X X
2x 1-x
B AR}
B>2/fz—£—5—2J§.B:2J§<3 1-x X @
XX 0<x<1l (2
Giai (1): 2xX°=(1-x)?> & [xv2 |=|1-x].Do0<x<1nénxv2 =1-x <
1
S X= =J2-1.
J2+1
Nhuviy minB=2/2 < x=+/2 -1
Bay gio ta xét hiéu: A-B= i+1 (2 +1_X :2_2X+1_1+X:2+1:3
1-x X 1-x X 1-x X
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Do d6 min A =2+/2 + 3 khivachikhi x=+/2 - 1.
182. a) Pidukién: x> 1,y>2. Bit dang thirc Cauchy cho phép 1am giam mot tong :

a+b >.fab .G day ta mubn 1am ting mot tdng. Ta dung bét ding thuc : a+ b </2(a® + b?)
A=Ix-1+y-2<2(x-1+y-3) =2

X-1=y-2 x=15
maxA =2 < Y=< o
X+y=4 y=25

Céch khac : Xét A? rdi duing bat ddng thirc Cauchy.

a+b

b) Diéu kién : x > 1,y > 2. Bat dang thirc Cauchy cho phép 1am troi mot tich : /ab <

" 2(y-2
Ta xem céc biéu thire /X -1, \/y? la cac tich : \/X—1:\/1_(X_1) , \/y—2 :@
Theo bét déng thirc Cauchy : ~ x-1_1(x-1) 1+x-1_1
X 2X 2
1

Jy-2 \/Z(y 2 _2+y-2_ 1 2
y yv2 ‘Zyﬁ 22 4

«/ x-1=1 X=2
maxB_l — 2+\/_ Rt

2 4 y—-2=2 y=
183. a= ! b= ! . Ta thay

J1997 +41996 ' /1998 + /1997

V1997 + /1996 < /1998 + /1997
Nén a<b.

. 1
184. a) min A=5-2+/6 véix =0. max A= = Vi x = J6.

b) minB:Ovdix=li\/g. maxB:\/gvérile
2 2
X“+(1-x 1
185. Xét-1<x<0thiA<0.Xét0<x<1 thi A=\/x2(1—x2)£¥=—

2 2
2:1_ 2
maxA:1<:> X X @Xzﬁ

2 x>0 2

186. A=|x—-y|>0, do do A 16n nhét khi va chi khi A? I6n nhat. Theo bdt Bunhiacopxki :

A% = (x-y)? :(1.x—£.2yj2 £(1+1j(x2 +4y?) _3
2 4 4

2y 1 (o 25 (25
5 —=—= 5 , 5
maxA=— < { X 2 = hoac
x> +4y* =1 y:ﬁ y:—E
10 10

187. a) Tim gia tri I6n nhdt : T gia thiét :

36 www.MATHVN.com




WWW.MATHVN.COM MAI TRONG MAU

{ngsl {x <x? e .
= S X+y <x+y =1

0<y<1 y® <y?
x® =x?
maxA=1 < . L, & Xx=0,y=1V x=1y=0
y =Yy
b) Tim gid tri nho nhdt: (X +y)P < 203 +y) =2 = x+y< 2 = Y <1 Dods:
3 3
X3+y32(X oy )(X+y).Theo bat dang thirc Bunhiacopxki :
J2
2 2 2 2 2
(Xs+y3)<x+y):[(ﬁ) (V) }[(&) () 2 (Ve P ) =6 v =

1

minA:i & x:yzﬁ
2 2
188. Pat Vx =a;\[y=b,taca b>0,a+b=1.
A=a’+b®=(a+h)(@®-ab+b?)=a’—ab+b’=(a+b)>—3ab=1-3ab.
Doab>0nén A<1. max A=1 < a=0hoacb=0 < x=0hodacx=1,y=0.
(a+b)* 1

Taco ab< :abg1 :>1—3ab21. minA=1<:>x=y=1
4 4 4 4

189. Picukién:1-x>0,2-x>0nénx<1.Tacod:

VI-x+J(x-1)(x—2) —|x—2| /:—:; =

o VI-X+J(x-D)(x-2) —J(x-1)(x-2) =3 < V1-x =3 < x=-8.
190. Tach: 6 +4x +2x2 = 2(x* + 2x + 1) + 4 = 2(x + 1)? + 4 > 0 véi moi x. VAy phuong trinh

xac dinh v&i moi gié tri ciia x. Pat \/X* + 2X +3 =y > 0, phuong trinh ¢ dang :

2 y\2 -12=20 & (y-342)y+24/2)=0 & {y&ﬁ
y:—Zﬁ (loai viy>0

Dodd VX2 +2X+3 =32 < xX*+2x+3=18 & (X-3)(x+5)=0 < x=3;x=-5.
191. Tacb:

m:&' (k+11)k :&&_ﬁj:&(ﬁ ' Jﬁjuﬁ _ Jﬁj

1 1 1 N

Vay: §+3J§+4J§+"'+(n+iﬂﬁ<2(1_J1_j [T_T)+ +2(Jﬁ Jnl—w“lj
- Zﬂl_\/n%lj<2 (dpcm).
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L 1
192. Dung bat dang thirc Cauchy —— >

2
Jab ~ a+b
193. Patx—y=a, Jx +,Jy =b (1) thi a,beQ.
a) Néub=0thix=y=0,dod6 Vx ,\Jy €Q.

(a,b>0;a#0).

b) Neub;éOthl\/er\/f ‘;:MF f_—eQ @).

T (1) va(2): &:E(b+6j e Q ; \N (b__j Q.
199. Nhén xét : (\/x2 +a’ +x)(m—x):a2. Do d6 :
5(m+x)(m—x)

2(x+\/x2+a2)£5;alz 1) < 2(x+x/x2+a2)£

Jx%+a? Jx%+a?
Doa#0nén: vVx?+a? +x>\/?+x:\x\+x20.8uyra: Vx?+a®+x>0, vx
x<0

Vivay: (1) o 24x%+a’ SS(\/x2+a2—x)<:>5xs3 x’+a’> < | [x>0
25x° < 9x* +9a’

x<0
3
3, < X<=[a.
0<x<=a 4
4
207. ¢) Trudc hét tinh x theo a dugc X—i Sau d6 tinh v1+ X* dugc ;
' ' 2./a(l-a) "~ 2a(l-a)
Papsd: B=1.

d) Tac6a?+1=a’+ab+bc+ca=(a+b)a+c). Tuongtu: ’
b’+1=(b+a)b+c) ; c2+1=(c+a)c+b). Papsé: M=0.

208. Goi vé traila A>0.Taco A2:2)f/i4.Suyradiéuphéi chimg minh.
X
- 1 2, 12 2 1.3
2009. Taco:a+b:-1,ab:-znen:a+b:(a+b)—2ab:1+§:5.
at+b* = (@ + bH? - 2a%h% = 9_1_ 17,a’°’+b’°’=(a+b)’°’—3ab(a+b):-1-E:—Z
4 9 8 4 4
717 1 239
Dodo:a’ +b' =@ +b%)@ +b)-a%*@+b)= ————| - |(-1)=-
0fo-d @)+ 0 —aba v b) = S|~ (=g

210. a) a’=(/2-1)?=3-2J2=/9-8.
a’=(2-1)°=2J2-6+3/2-1=52-7=+/50-+/49.
b) Theo khai trién Newton : (1- N2)"=A-B~2 ; (1+2)"=A+B~2 v6iA,BeN

Suyra: AZ-2B2=(A+B2)A-BV2)=[1+V2)1-V2)"=(1)"
Néu n chin thi A2—2b?=1 (1). Néunléthi A>-2B*=-1 (2).
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Bay gio ta xét a". C6 hai truomg hop :
* Néu n chdn thi : a" = (\/7 H)"=(1- \/7) =A-B+/2 = VA 2B? . bidu kién
A? - 2B? = 1 duoc thoa mén do (1).

*Néunlethi:a"=(2 -1)"=-(1-~2)=B~2 -A=+2B?> —A? . Pidu kién
2B% — A? =1 dugc thoa man do (2).
211. Thaya= J2 vao phuong trinh ddcho:2+/2 +2a+by/2 +c=0

o J2(0+2)=-(2a+c).
Do a, b, ¢ hitu ti nén phai co b+2=0do do2a+c¢=0.Thayb=-2, ¢ =-2a vao phuong trinh
dacho:
XCtraxt-2x-2a=0 o x(xX*-2)+a(x*-2)=0 < (X*-2)(x +a)=0.
Céc nghiém phuong trinh dé cho la: + J2 va -a

J— f J—

a) Chung minh A >2+/n —3 : Lam giam mdi s6 hang ciia A :

1 2 2
NN SN S o e AL

Dodo A>2[(—V2+3)+(—3+va)+..+(~Vn+Vn+1) | =
=2(Vn+1-v2)=2Vn+1-2y2 > 2Jn+1-3>2/n -3.

b) Ching minh A < 2Jn -2 :Lam troi mdi s6 hang cia A :
1 2 2
NP R e e AL
Do dé: A<2[(%—M)+...+(\/§—\/§)+(\/§—\ﬁ.ﬂ:2\/5—2.

213. Ki hiéu an:\/6+\/6+...+\/6+\/5 c6 n ddu can. Taco:

a,=v6<3;a,=6+a, <\/6+3=3;a,=./6+a, </6+3=3...a, =[6+a, </6+3=!
Hién nhién ajge > /6 >2. Nhu vy 2 < ayg <3, do d6 [ aiee] = 2.

214. a) Cach 1 (tinh truc tidp) : a®= (2 + +/3)2=7+4+/3.

Taco 43 =+/48 nén6<4+/3 <7 = 13< a’<14. Vay[a’]=13.

Céch 2 (tinh gian tiép) : Pat x = (2 + +/3)2thi x=7+4+/3 .

Xét biéu thic y=(2 - \/é)zthi y=7-4\/§. Suyra x+y=14.

D3 thdy 0<2- /3 <1nén0<(2- /3’ <1, tcla0<y<1.Dodé 13 <x< 14.
Vay [x]=13tacla[a®]=13.

212. bat A=

b) Pap sb : [a®]=51.
215. Datx—y:a;&+ y =b (1) thiavab Ias hitu ti. Xét hai truong hop :

, a
a) Néub #0 thi = JXx - \f_ laséhituti (2). Tir (1) va (2) taco:

x+\/7 b
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\/;:%(b-l-%) laséhiuti ; \Jy == (b_Bj la s6 hitu ti.
b) Néub=0thi x =y =0, hién nhién /x , [y 1as6 hitu .
1 Jn 1 1 1 1 1 1
216. Taco = —n|=———|=Jn| —+ _ _
o e U e b raered )
Jn (1 1 j (1 1 j
=1+ - <2 - . Tu do ta giai dugc bai toan.
[ Jn+1 \Jn Jn+l JnooJn+1

217. Chung minh bang phan chimg. Gid sur trong 25 sO ty nhién da cho, khong cé hai s6 nao
bang nhau. Khong mat tinh tong quat, g1a su al < 3.2 <....<ags. Suy ra.:ag>1,a,>2,

a5 > 25. Thé thi : —— (1). Talaico:
f f F f f J_
i+—+ +—+—— 2 + 2 + +L+1<
NN TN N | J_5+J£ NE I YRR SN
2 2
< + +1=2(~/25 24 +24 —J23 +...+J2 1)+
NI N P A 1)+1=
:2(F—f)+1:9 @)
. s 1 1 1
Tu(l)va(2)suyra: —— ——— <9, tréi voi gia thiét. Vay ton tai hai s bang
nhau trong 25 sbay,ay, ..., ass.
218. bidukién: 0<x <4.Dit \/2+\/§:a20; 2-Jx =b>0.
2 b2
Tacod:ab=+4—Xx , a®+b®=4. Phuong trinh 13 : =2
¢ f+a J2-b

2 -alh+b*\V2 +ab’= V2 (2-b2 +a+/2 -ab)
= 2 (@2 +b%—2+ab)—ab(a—b)=2(a-b)
= J2(2+ab)=(a-h)(2+ab) (chuy: a®+b’=4)
— a-b=+/2 (do ab+2#0)
Binh phuong : a?+b>-2ab=2 = 2ab=2 = ab=1 = ~/4—x =1. Timdugc x=3.

. . a—-1
219. Picéukién: 0 <x <1,a>0. Binh phuong hai vé roi thu gon : 1-x? =—=.

a+1l
2./a

Véi a> 1, binh phuong hai vé, cudi cing duoc : x = R
a-+

Diéu kién x < 1 théa méan (theo bét dang thirc Cauchy).

. 2v/a
Kétluan : Nghiémla x= ——. Véi a> 1.
’ a+l ’ 7
220. Neux=0thiy=0,z=0. Tu’orngtudéi véiyvaz. Néu xyz #0, hién nhién x,y,z>0

2
Tir hé phuong trinh da cho ta co : Ix ==L < Y f

1+y 2y
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Tuong tu ﬁsﬁ 'z <X Suyra x =y =z. Xayradau “=" ¢ cac bat dang thirc trén
Vol x=y=z=1. Kétluén: Hai nghiém (0;0;0) , (1;1;1).

, L, . . 1
221. a) Dit A = (8 +3~/7)". Dé chimg minh bai ton, chi cin tim s B sao cho 0<B < 7

va A + B lasd tu nhién.
Chon B =(8-3+7)". D&thdyB>0vi8>3~/7.Taco 8+3+7 >10 suyra:
7
1 =< 17 = (8—3\/7) <i7
(8+3v7) 10 10

Theo khai trién Newton ta lai co : A=(8+3ﬁ)7:a+bﬁ Vol a,b e N.
B=(8-3+7) =a-b7. Suyra A+B =2alas tu nhién.

Do0 < B« 0 va A + B la so tu nhién nén A c0 bay chir s0 9 lién sau dau phay.

Cha y : 10°" = 0,0000001.
b) Giai twong tu nhu cau a.
222. Tathay véi n 12 s6 chinh phwong thi Jn lasé tw nhién, néu n khac sb chinh phuong thi

Jn 1asé vo ti, nén Jn khong c6 dang ....,5 . Do d6 timg véi mdi s n € N™ ¢6 duy nhit mot sb

nguyen a, gan ~/n nht.

Tathiy rang, véinbang 1,2, 3,4, 5,6, 7, ... thia,bang 1,1, 2,2, 2, 2,3, ... Ta s& chitng minh
rﬁng an lan luot nhan céc gia tri : hai s6 1, bdn sb 2, sau sb 3... Noi cach khac ta s& chirng minh
bat phwong trinh :

1 1 L .
1—5 < \/; < 1+E c6 hai nghiém ty nhién.
1 1 . n n
Z—E <Jx < 2+§ c6 bon nghiém tu nhién.
1 1 . n
3—5 <Jx < 3+§ c6 sau nghiém tu nhién.
Tong quat : K ~3 <Jx <k+ 5 c6 2k nghiém ty nhién. That vy, bat dang thic twong duong

1 1 . : A s
voi: K2 —k+ 2 <x < kK+k+ 1 RG rang bat phuong trinh ndy cé 2k nghiém tu nhién la :

kKP-k+1;kK-k+2; .. ;K+k Dodo:
i+i+...+L: 1+1 + l+l+l+l +..t —+i+...+i =2.44=88.
a, a, agg0 | L_L 2 2 2 2 44 44 44
256 456 88 56
223. Giai tuong tu bai 24.
a) 1<a, <2 Vay [a ] =1 b) 2 <a, <3. Vay [a,] =2

) Tathdy: 442=1936 < 1996 < 2025 = 45% con 46° = 2116.

a1 = 1996 =44 < a; < 45.
Hay chimg to véin > 2 thi 45 < a, < 46.
Nhu vay voin=1thi [a,] =44, véin > 2thi [a,]=45.
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224. Can tim s6 tu nhién Bsao cho B < A < B+ 1. Lam giam va lam troi A dé dugc hai so tu
nhién lién tiep.
Taco: (4n+1)° < 16n°+8n+3 < (4n+2)> = 4n+1 < 160" +8n+3 < 4n+2
= 4n°+4n+1 < 4n*+ 160> +8n+3 < 4n’+4n+2 < 4n’+8n+4

= (2n+1)* < 40’ + 160> +8n+3 < (2n+2)%
Liycanbachai: 2n+1 < A < 2n+2. Vay [A]=2n+ 1.
225. Pé ching minh bai toan, ta chi ra sé y thoa mén hai didukién: 0 <y < 0,1 ().
X +y 12 mot sé ty nhién ¢6 tan cing bang 2 (2).

Tachon y= (\/g—ﬁ)zoo.Tac() 0 < 3-+2 <03nén 0 <y < 0,1. Pidukién (1) duoc

chirmg minh.
Bay gio ta chirmg minh x + y 14 mét so ty nhién c0 tan cung bang 2. Ta cé :

X+y:(\/§+\/§)200+(\/§_\/§)200:(5+2\/g)100+(5_2\/8)100.
Xét bidu thire tdng quat Sp=a" +b"véia=5+26 ,b=5-2/6.

Sa=(+2/6)"=(5-2/6)"
A va b c6 tong bang 10, tich bang 1 nén ching 1a nghiém ciia phwong trinh X? -10X + 1 = 0, tirc
la: a®=10a—1 (3);b?’=10b-1 (4).
Nhan (3) voia", nhan (4) voib":  a™ =10a"* -a" ; b™? =10p™! - b".
Suyra (@™ +b™?) =10@"" + b™!) - (" + b"),
tuc 1a Sp+z = 10Sp+1 — Sy, hay Sp+2 =- Sper (Mod 10)
D0 d6 Sps = - Spaz = Sp (mod 10)  (5)

Tac So=(5+2J6)°+(5-2J6)=1+1=2: S;=(5+2J6)+(5-2+6) =10.

Tir cong thirc (5)tacod Sy, Sz, ..., Spla sb tu nhién, va Sy, Sa, Ss, ... , Sigo €O tan cung bﬁng 2,
tire 12 tong x + y 1a mot s6 tu nhién c6 tan cling bang 2. Piéu kién (2) dwoc ching minh. Tir (1)
va (2) suy ra diéu phai ching minh.

226. Bién doi (\/g + \/5)250 = (5 + 2\/6)125 . Phian nguy@n ctia n c6 chir sé tan cling bang 9.

(Giai tuong tu bai 36)
227. Taco:

A :([\/IJ++[\/§])+([\/ZJ++[\/§J)+([\/§]++[\/E])+([\/EJ++[\/§J)

Theo céch chia nhém nhu trén, nhém 1 ¢6 3 s6, nhom 2 ¢6 5 s6, nhom 3 ¢6 7 s6, nhom 4 ¢6 9 s6.
Céc s thudc nhom 1 bé“mg 1, cac sd thudc nhom 2 béng 2, cac s6 thudc nhom 3 bé“mg 3, cac sb
thugc nhom 4 bang 4.

Viy A=13+25+3.7+49=70

228. @) Xét0 < x < 3. Vibt A dudi dang : A = 4%. %.(3 — x). Ap dung bat déng thirc

X X ’
X —+—-+3-x
Z.B-x<| 22— | =1
2 3

Cauchy cho 3 s6 khong 4m % , % , (3 -x) ta duoc :

DO | <

Dodé A <4 (1) o
b) Xétx > 3,khido A < 0 (2). Sosanh (1) va (2) ta di dén két luan :
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maxA=4 < <2 & x=2.
x>0
229. a) Lap phuong hai vé, ap dung hang dang thirc (a+b)3=a3+b3+3ab(a+b), ta dugc :
X+1+7-x+33(x+1)(7-%x).2=8 < x+1)(7T-x)=0 < x=-1; x=7 (thoa)
b) Pidukién:x > -1 (1). Pat Ix—2=y;Vx+1=z.Khidé x-2=y*;x+1=7°
nén 22—y3=3. Phuong trinh da cho dugc dua vé hé :
y+z=3 (2)
-y =3 (3)
z>20 (4)

Ritztr(2): z=3-y. Thayvao (3): Y-y’ +6y-6=0 < (y-1)(y’+6)=0 < y=1
Suyra z =2, thoa man (4). Tir d6 x =3, thoa man (1). Kétluan: x = 3.

230. a) Co, chang han : \/g +\/g =2.

b) Khong. Gia sir ton tai cac sb hiru ti duong a, b ma \/g+\/g =42 . Binh phuong hai vé :
a+b+2yab=+2 = 2Jab=+2-(a+b).

Binh phuong 2 vé : 4ab =2+ (a+ b’ - 2@+ b)~2 = 2(a+b) 2 =2+ (a+hb)’-4ab
Vé phai 1a sb hitu ti, vé trai 12 56 vo ti (via+b#0), mau thuén.
3

i .2 N m . L
231. a) Giasu %/g 1a so hiru ti m (phan so t6i gidn). Suy ra 5 = —-. Hay chiing minh rang
n n

x A . x P, e m . N ke e,
ca m lan n déu chia hét cho 5, trai gia thiet — 1a phén so toi gian.
n
: y A L. M A oA As es
b) Gia st Y2 +3Y4 laséhiut — (phén so toi gian). Suy ra :
n

3
%z(%/g+i/1)3=6+3.3/§.2=6+6—m = m =6n"+6mn° (1) > m’:2 = m:2
n n n

Thay m=2k (k € Z) vao (1) : 8k>=6n°+ 12kn* = 4k®=23n®+ 6kn> Suy ra 3n® chia hét cho
2 = n®chiahét cho 2 = n chia hét cho 2. Nhu vy m va n cling chia hét cho 2, trai véi gia

=X m \ A K ke oy
thiet — la phéan so toi gian.
n

A A +b+
232. Cachl: bata= X3, b= y3 c=2° Bat dang thirc can ching minh % > 3/abc

3+y3+z3

tuong duong voi > xyz hay x®+y®+2°—3xyz > 0. Ta c6 hing déng thic :

x*+y’+2° - 3xyz = %(X +Y+2)[(x-y)° + (y-2)"+ (2 -%)°]. (bditip sby)

a+b+c

Doa,b,c>0nénx,y,z>0,dodéx>+Yy +2z°—3xyz > 0. Nhu viy : > J/abe

, Xay ra dau dang thirc khi va chi khi a=b=c.
Céch 2 : Trudc hét ta ching minh bat dang thirc Cauchy cho bon s6 khong am. Ta c6 :
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a+b+c+d:l(a+b+c+dj 2( b+\/7) > \J/ab = abcd

4 20 2 2

4
Trong bét dang thic (Wj >abced , dat d :aH-Tb—i-c ta duoc :
a+b+c+a+bJrC 4 4
> ape A0 fatbre) o atbre
4 3 3 3
a+b+c

Chia hai vé cho s6 duong T (truong hop mot trong cac sba,b,c bﬁng 0, bai toan duogc

3
chimg minh) : (“Tb”j > abc < “Tb“ > Yfabe .

Xay ra dang thirc a=b=c=# < a=b=c=1
233. Tir gia thiét suy ra : b + ¢ + d SI—LZL.Ap dung bt dang thirc
b+1 c+1 d+1 a+l a+l
Cauchy cho 3 s6 duong : ! > b - d >3.3 bed . Tuong tu :
a+l b+1 c+1 d+1 (b+D(c+D)(d+1)

1 \/ acd
>3.3
b+1 (a+D(c+D)(d+1)

1 \/ abd
>3.3
c+1 (a+D(b+1)(d+1)

1 \/ abc
>33
d+1 (a+D(b+1D)(c+1)

o 1
Nhan tir bon bat dang thirc : 1> 8labcd = abced < YR

2

234. Goi A—X—2 y—2 Z—2 Ap dung bét dang thirc Bunhiacopxki
y. z" X
2 2
3A = X—z+y—2 a+1+n= 242421 )
y: 727 X y z X
Ap dung bt dang thirc Cauchy véi ba s6 khong am : XYLz 3.3 E.X.E =3 (2
y z X \jy Z X

2
Nhan timg v (1) véi 2) 3A(i+z+£jzs(i+z+zj oAk YLZ
y z X y z X y z X
235. Dat x=v3+33 ;y=33-33 thi ®+y*=6 (1). Xéthicub®-a°, ta duoc :

bP-ad=24—(x +y)} =24 - (¢ + y*) = 3xy(x + )
Do (1), tathay 24 bai 4(x> +b®), taco:
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b® — &’ = 40 +y’) = (< + y’) = 3xy(x +y) = 3(’ +y°) = 3xy(x + y) =
=3(x +Y)(X* ~xy + Y = xy) =3(x + y)(x=y)*> 0 (vix >y > 0).
Viy b° > a°,dodob > a.
236. a) Bat dang thirc ding véi n=1. Vi n > 2, theo khai trién Newton, ta c6 :

(“lj :1+n.l+n(n—l).i+n(n—1)(n—2).i+ +n(n—1)...2.1.i

n

n n 2! n? 3! n° n! n

I 1 1
< I+1+| =+=+...+—
21 3! n!

Dé dang chimg minh : l+l+...+i£L L ot ! =
2! 3! n! 1.2 23 (n—1D)n
=1—l+l—l+ ! —1:1—l<1

A n
Do do (1+%)n <3
b) Véi n=2, ta chtng minh %/g > \/5 (1). That vay, (1) < (3/3)6 >(\/§)6 o ¥>22
Véi n > 3,tachimgminh ¥n >"Yn+1 (2). Thatvay:
2)e (“ﬂ/ﬁ)““’”) <({1/H)n(n+l) & m+D)'<n"™ & (n+D" <n<& (1+%)n <n (3)

n

n

1 n
Theo cau ataco (1 +—) <3 ,ma3 < n nén (3) dugc chirng minh.
n

Do do6 (2) dugc chung minh.
237. Cach1: A2:2(X2+1+\/X4+X2+1)24. min A=2 véi x=0.
Céch 2 : Ap dung bat dang thirc Cauchy :
A2 2 +x+ D —x+1) = 2Ux* x> +1>2
min A=2 véi x=0.

238. V6i x < 2thi A >0 (1). V6i 2 < x < 4,xét - A=x°(x-2). Ap dung bt ding thirc
Cauchy cho ba s6 khong am :

3

i rix-2 3
% ) (2)(_2) <3

X X
——x=-2)| == =
22( ) 3

‘ SA<32 = A>-32. mnA=-32 Véi x=4.
239. Pidukién: x* < 9.
3

2 2
X

X 2
) A ) X2 X2 ) 74‘?4‘9—){
A= O-x) =422 0-x) <4 : —427

max A= 6+/3 Véi x == /6.
240. a) Tim gia tri 1on nhat :
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Cach1:Véi0 < x < /6 thh A=x(*-6) < 0.
Véi x > /6.Taco V6 <x<3 = 6<x*<9 = 0<x*-6<3.
Suyra x(x*-6) < 9. max A=9 vdi x=3.
Céch2: A=x(x*-9)+3x.Taco x > 0, xX*-9<0,3x <9, nén A <9,
) max A=9 voi x=3

b) Tim gi& tri nho nhat :
Cachl: A = x3-6x = X*+ (242 )3 -6x - (242 ) =

= (X +22)(x%- 242 x + 8) - 6x - 16+/2

= (X +2v2)(X%- 242 x +2) + (x + 2+/2).6 - 6x - 162
= (x+242)(x-V2)2-442 > -442.
minA = -4/2 véi x = V2.

Céach 2 : Ap dung bét ding thirc Cauchy véi 3 s6 khong am :

4242 +242 > 3.3x322.242 =6x.

Suyra x*-6x > -4\/5. minA:-4\/§ Vol x = \/5
241. Goi x 1a canh cua hinh vudng nho, V 1a thé tich cta hinh hop. ‘

Cén tim gi4 tri 16n nhit cia V =x(3 - 2x)°. ST T

Theo bat dang thirc Cauchy véi ba sé duong : !

3 |
AV = 4x(3-2X)(3—-2%) < (4”3_2“3_2") =8 :

3

maxV=2 < 4x=3-2X & x:%

: , _ . X 1
Thé tich 16n nhit cua hinh hop 1a 2 dm? khi canh hinh vuéng nhé bang 5 dm.

242. a) Papsb: 24 ;- 11. b) Pat J2—-x=a;vx—1=b. Papsb: 1;2;10.

NG

¢) Lap phuong hai vé. Papsd: 0+ BN

d) bat ¥2x—1=y. Giagihé: x}+1=2y,y’ +1=2x,dugc (x-y)0C+xy+y*+2)=0

1445

o x=y. Papsd: 1 ; o

. 1 .
e) Rt gon vé trai dugc : E(x—\/x2—4). Pap so: x =4.

g) Pat J7-x=a;Yx-5=b.Tacd: a®+b*=2, a®—b®=12-2x, do d6 vé phai cua

3 3 3 3
—b -b —b
a . Phuong trinh d& cho tr¢ thanh : a =2 :

a+b 2

phuong trinh dé cho la
ab_a'-b" (@a-b)@ +b%) = (a + b)(a* - b

a+b a’+b’

Doa+b#0nén: (a—b)@®-ab+b?*=(a-h)(@® +ab+b.

Tr a=btadugc x=6. Tr ab=0tadugc x=7;x=5.

h) Pat Yx+1=a;Yx—1=b. Taco:a?+b?+ab=1 (1);a°-b*=2 (2).
Tu(l)va(2): a-b=2.Thayb=a-2vao (1) tadugc a=1. Papsd:x=0.

Doa’®+Db®=2nén
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i) Cach1: x = -2 nghiém dung phuong trinh. Vi x + 2 # 0, chia hai vé cho J/x +2.

1 ) A .
Pit §/X+ —a; /X+3:b.G|éihé a>+b%=2 a+b=-1. Hénay vd nghiém.
X+2 X+2

Cach2: Piat Jx+2 =vy. Chuyén vé: %/y3—1+%/y3 +1=—y. Lap phuong hai vé ta duoc :

Y -1+y’ + 1433y ~1.(-y)=-y = y’=y. Jy 1.

Véiy =0, conghiém x =- 2. V&iy #0, c6 y> = 3/y® —1. Lap phuong : y° = y* — 1. Vo n,.
Céch 3 : Ta thdy x = - 2 nghiém dung phuong trinh. Véi x < -2, x > -2, phuong trinh vo
nghiém, xem bang dudi day :

X Ux+1 Ux+2 JIx+3 Ve trii
X < -2 < -1 <0 <1 <0
X > -X > -1 >0 > 1 >0

K) Pat 1+x=a,l-x=b.Tacd: a+b=2 (1), Yab+¥a+#b =3 (2

L m+n
Theo bat dang thirc Cauchy v mn <

3:\/\/5.\/E+\/1.\/g+\/1.\/gS\/g;\/g+1+\/g+l+\/g=

2 2

,taco:

=+a+ b+1£1;a+1+b+1:a+b

2 2
Phai xay ra dau dang thirc, tic 1a: a=b=1.Do d6 x =0.

) bat Ya—x=m>0;Yb-x=n>0thi m*+n*=a+b-2x

Phuong trinh d4 cho trg thanh : m +n = Ym* +n* . Nang Ién liy thira bac bén hai vé rdi thu
gon : 2mn(2m? + 3mn + 2n%) = 0.

Suyra m=0hoic n=0,cOnnéum,n > 0thi 2m*+3mn +2n> > 0.

Dodé x=a,x=b. Taphaicd x < a,x < bdécac can thic c6 nghia.

Gia st a < b thi nghiém ctua phuong trinh dd cho la x = a.

243. Piéu kién dé biéu thirc ¢6 nghia : a® + b® # 0 (a va b khong ddng thoi bang 0).

Dét%:X'%:y tach A:X4+X2y2+y4:X4+2X2y2+y4_2X2y2 _

+2=3.

X% + Xy +y? X% + Xy +y?
2
(x2+y2) —(xy)? (x2+y2+xy)(x2+y2—xy) .
- 2 2 2 2 =Xty —Xy.
x>+ Xy +Yy X% +y%+Xy

Vay: A=%a2 +3b? —3ab (voi a?+b2#0),

244. Do A |2 tong cta hai biéu thire duong nén ta c¢d thé ap dung bat dang thic Cauchy :
A=x?—x+1+/x2+x+1> 2\/\/x2 N 2{‘/(x2 —X+D)(X*+x+1) =

= 2Yx* +x®+2 >2. Ding thic xay ra khi :
g y
{x2+x+1:x2—x+1

< x=0.
x*+x2+1=1

Taco A>2, ding thirc xdy rakhi x=0. Viy: minA=2 < x=0.
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245. Vi 1+ +/3 1anghiém ciia phuong trinh 3x® + ax? + bx + 12 = 0, nén ta c6 :
3(1+/3)*+a(l+v/3)° +b(1+/3) +12=0.
Sau khi thyc hién cac phép bién doi, ta dugc biéu thic thu gon :
(4a+b+42) + (2a+Db +18) /3 =0.
Via,beZnénp=4a+b+42 e Zvaq=2a+b+18 e Z. Taphai tim c4c s6 nguyén a, b sao

ch0p+q\/§ =0.
Néu q # 0 thi \/_ =- E,V@li.DOdéqZOVétﬁp+q\/§ =0tasuyrap=0.
q

Vay 1 + \/g la mot nghiém cua phuong trinh 3x® + ax? + bx + 12 = 0 khi va chi khi :

4da+b+42=0
. Suyra a=-12 ; b=6.
2a+b+18=0
, p P - p’
246. Giastt I3 1asb hiruti — (— laphan so toi gian ). Suy ra : 3 = —. Hay chimg minh ca p
qa q q

va q ciing chia hét cho 3, trai voi gia thiét % 1a phan sé t6i gian.
247. a) Tach: Y1++/2 = ,/(1+\/§)2 :9/1+ 22 +2 = 9/3+ 22 .

Dodo: 1+~2.83-242 =83+ 242 83-242 :16/32—(2ﬁ)2 -1,
b) $9+45.32-/5=-1.

248. Ap dung hing ding thirc (a + b)> =a + b® + 3ab(a + b), taco :
a° = 20 +144/2 + 20 ~144/2 +33/(20 + 144/2)(20 - 14/2) a = a* = 40 + 3Y20° — (14+/2)* &

< a®-6a-40=0 < (a-4)(@*+4a+10)=0. Via®+4a+10>0nén = a=4.
249. Giai tuong tu bai 21.

250. A=2++/3-4/2.
251. Ap dung: (a+b)®=a®+b*+3ab(a+b).
T x=3+%9 .Suyra xX*=12+33x < x*-9x-12=0.
252. Sir dung hing ding thuc (A - B)® = A* - B® - 3AB(A - B). Tinh x*. Két qua M =0
253. @) X3 =-2;X,=25.

u=v>+6
b) Pat u= Ix- 9,v= x- 3,taduqc:{ &S u=v=-2 = x=1.
3
v=Uu’+6
¢) Pat: Yx*+32=y>0. Kétqua x==7.

\/X?’—l—l—l—l‘—l—‘\/x?’—l—l—l‘.Apdung |A|+|B|>|A+B|

) o mnA=2 < -1<x<0.
255. Ap dung bat dang thurc Cauchy hai lan.

256. Pat Ix =y thi Ix? =y?> = P=2¥x+2
258. Taco: P=y/(x=a)’ +y(x=b)’ =|x-a|+|x-b|>|x-a+b-x|=b-a (a<b)

254. Pua biéu thic vé dang : A =

48 www.MATHVN.com




WWW.MATHVN.COM MAI TRONG MAU

Déu dang thirc xay ra khi (x —a)(x —b) >0 <> a<x<b.ViyminP=b-a < a<x<b.
259. Via+b>c;b+c>a;c+a>b. Ap dung bat dang thirc Cauchy cho ting cap so duong

J@+b-obro—a) <@rp-O*rbre-a)

2
Jo+c-a)c+a-b) < (b”_a);(”a_b) i
Jc+a-b)a+tb-c) < (”a_b);(a*b_c) _a

Cac vé clia 3 bat dang thirc trén déu duong. Nhan 3 bét dang thirc ndy theo timg vé ta duoc bét
dang thtrc can chirng minh. Pang thirc xay ra khi va chi khi :

atb-c=b+c-a=c+a-b < a=b=c (tam giic déu).
260. |x—y|:\/(x—y)2 :\/(x+y)2—4xy:\/4+4:2\/§.
261. 2A = (a—b)*+ (b - ¢)* + (c — a)*.
Taco:c—a=-(@a-c)=-[@@a-b)+(-0c)]=-(v2 +1++2 -1)=-22.
Dodé:2A=(N2+1)%+ (2 -1+ (-24/2)?=14. SuyraA=7.

262. Pua pt vé dang : ( X—2 —1)2 +(\/ﬁ—2)2 +(\/§—3)2 =0.

263. Néu 1<x<2 thi y=2.

264, Bat: X —T=y>0. M=x-1(Vx—1+2)(3-x-1)

265. Goi cac kich thudce cia hinh chir nhat1a x, y. Véi moi x, ytaco : X + y2 > 2xy. Nhung x?

+y2:(8\/§)2: 128, nén xy <64.Do d6: max xy =64 < Xx=y=8.
266. VGi moi a, b ta ludn c6 : a’ + b? > 2ab. Nhung a’+ b? = ¢? (dinh li Pytago) nén :
a+b

?>2ab < 22>’ +b?+2ab & 262> (a+b) < cV2 >a+b o c>

DAu ding thirc xay ra khi va chi khi a =b.
267. Bién doi ta duoc : (\/a'b —«/ab')z +(«/a-c _@)2 +(\/ﬂ_\/g)2 ~0

268. —2<x<-1; 1<x<2.
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