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PHAN I: DE BAI

[

. Chtrng minh ﬁ 1a 56 vo ti.

[

. a) Chimg minh : (ac + bd)* + (ad — bc)* = (a® + bY)(c* + d%)
b) Chirng minh bét ding thirc Bunhiacopxki : (ac + bd)* < (a* + b?)(c* + d?)

w

. Cho x +y = 2. Tim gi4 tri nho nhit cia biéu thirc : S =x"+y".

N

. a) Cho a >0, b > 0. Chimg minh bat dang thirc Cauchy : a ; b >+/ab .

. b b
b) Cho a, b, ¢ > 0. Chirng minh rang : —C+%+a—2a+b+c
a c

¢) Cho a, b >0 va 3a + 5b = 12. Tim gi4 tri 16n nhét cua tich P = ab.

N

. Cho a+ b= 1. Tim gi4 tri nh6 nhét cta biéu thic : M=a’ + b’

=)

. Cho @’ + b* = 2. Tim gi4 trj 16n nhit cua biéu thic : N=a +b.

|

. Cho a, b, ¢ 1a cac s6 duong. Ching minh : a’ + b’ + abc > ab(a + b + ¢)

8. Tim lién hé giita cac s6 a va b biét rang : |a + b| > |a - b|

o

. a) Ching minh bat dang thirc (a + l)2 >4a
b) Cho a, b, c> 0 vaabc=1. Chiing minh: (a+ 1)(b+ 1)(c+1)> 8
10. Chirng minh cac bat ding thic :
a) (a+b)< 2(a*+b) b) (a+b+c)’ < 3@ +b*+c?)
11. Tim céc gia tri cuia X sao cho :
a) [2x—3|=|1-x|b) x*—4x< 5 ¢) 2x(2x—-1)< 2x - 1.
12. Tim céc s a, b, ¢, d biét rﬁng b+ = alb+c+d)

13. Cho biéu thie M = a” + ab + b> — 3a — 3b + 2001. V&i gia tri ndo cia a va b thi M dat gia
tri nho nhat ? Tim gia tri nho nhat do.

14. Cho biéu thuc P = x* + Xy + y2 —3(x +y) + 3. CMR gia tri nho nhat ctia P bang 0.
15. Chirng minh rang khong co gia tri ndo ciia x, y, z thoa man dang thirc sau :
X +4y*+7°—2a+8y—62+15=0

1

16. Tim gié tri 16n nht cua biéu thic : A = -
X" —4x+9
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17. So sanh céc sd thuc sau (khong ding may tinh) :

a) V7 +/15va7 b) V17 ++/5+1 va /45
23-2J19 :
) Tva\/ﬁ d) 32 va~243

18. Hay viét mot s6 hitu i va mot sb vo ti 16n hon +/2 nhung nho hon /3

19. Giai phuong trinh : \/3x2 +6x+7 +\/5x2 +10x+21 =5-2x —x".

20. Tim gia trj 16n nhét cta biéu thie A = x%y véi cac diéu kién x, y > 0 va 2x + xy = 4.

21.Cho S= ! + ! +..t+ ! +..+ L .
J1.1998  +/2.1997 Jk(1998 -k +1) J1998 -1
Hay so sanh S va 2.%.
1999

22. Chirng minh rang : Néu s ty nhién a khong phai 1a s6 chinh phuong thi \/E 1a 56 vo ti.

23. Cho cac s6 x va y cing ddu. Chtng minh rang :

4 4 2 2
o (SHL A5 (22
yv ¥ y X y X

24. Chirng minh rang céc s sau 12 s6 vo ti :
a) 1+ V2

3 . .
b) m+— véim, nlacac so hitu ti, n #0.
n

25. C6 hai s6 vo ti dwong nao ma tong 1a s6 hitu ti khong ?

2

2 2
26. Cho céc s6 x va y khac 0. Chimg minh rang : X—+y—2+ 4> 3[§+XJ.
y X

y X
. . x> yv 722 _x y z
27. Cho céc s0 X, y, z duong. Chung minhrang : —+-—+—F2—+=+—.
y. z7 x° 'y z X
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28. Chung minh rang tong cia mot s6 hitu ti véi mot s6 vo ti 1a mot s6 vo ti.
29. Ching minh céc bat dang thirc :

a) (a+b)’ < 2@’ +b)

b) (a+b+c) < 3@ +b*+cd)

¢) (@ +tar+...+a)<n(a’+a’+.. +a).

30. Cho a’ + b’ = 2. Chimg minh ring a +b<2.

31. Chimg minh rang : [X] + [y] < [X + y] .

. . 1
32. Tim gid trj 16n nhat cua biéu thie : A=————.
X" —6x+17
\ Y S X'y z ..
33. Tim gia tri nho nhatctia: A =—+=+4+— vdi x,y,z>0.
y z X

34. Tim gi4 tri nhé nhat cua: A=x>+y” biét x +y=4.

35. Tim gi tri 1on nhdt cia : A =xyz(x + y)(y +2)(z+X) V6ix,y,z>0;x+y+z=
1.

36. Xét xem cac s0 a va b ¢o theé 1a s0 vo ti khong néu :

N T S
a) abvaglasovotl.

b) a+bvé1%lé1s6hﬁ'uti (a+b#0)

¢) atb,a’vab’lasdhituti (a+b#0)
37.Cho a, b, ¢ > 0. Ching minh : a’> + b’ + abc > ab(a + b + ¢)

38. Cho a, b, ¢, d > 0. Chirng minh : a + b + ¢ + d >2
b+c c+d d+a a+b

39. Chitng minh rang [2X] bang 2[X] hoac 2[x]+l

40. Cho sb nguyén duong a. Xét cac sd codang: a+15;a+30;a+45;...;a+ 15n.
Chimg minh rang trong cac s6 d6, ton tai hai s6 ma hai chir sé dau tién 1a 96.
41. Tim céc gia tri cta x dé cac biéu thirc sau c6 nghia :
1 1 1 2
3 B=— C=—F—= D=—F+— E= [x+—++V-2x
Vx? +4x -5 Jx—2x—1 1-vx* -3 X
G=+/3x—1-+/5x -3 +Vx* +x +1

A=x* —
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42. a) Chung minhrang: |A+B|<|A|+|B|.Dau “= " xay ra khi nio ?

b) Tim gi4 tri nho nhét cua biéu thic sau: M = \/X2 +4x+4 +\/X2 -6x+9.

¢) Gidi phuong trinh : V4x> +20x +25 + Vx> —8x +16 = Vx> +18x + 81
43. Giai phuong trinh : 2x” —8x —3vx* —4x-5=12.

44. Tim cac gia tri cia x dé cac biéu thirc sau c6 nghia :

A=vx"+x+2 B= ! C=2-+1-9x%> D= 1

1-3x VX’ =5x+6

E-__ 1 G=—r +Jx-2 H=vx2=2x-3+3J1-x’

+
V2x +1++/x x* -4

2
X —3x

x—3

45. Giai phuong trinh : =0

46. Tim gia tri nho nhat cta biéu thic : A = Jx +x.

47. Tim gié tri 16n nhat ca biéu thic : B=+/3-x +x

48.Sosanh: a) a=+2++/3 va bz*/i; b) V5-+I13+4/3 va 31

¢) Vvn+2—+/n+1 va Jnt+1-+n (n 14 s6 nguyén duong)

49. V6i gia tri ndo cua x, biéu thirc sau dat gi tri nho nhét :
A=1-+1-6x+9x" +(3x=1)".

50. Tinh :

a) V4-23 b) V11+642 c) V271042

d) A=+m?+8m+16++/m? —8m+16 e) B=yn+2vn—1++yn-2Jn—1
(n>1)

M= 8v/41
V4544441 ++/45- 441

52. Tim cic s0 X, y, z théa man dang thuc : (2x —y)’ +(y—2)" +4/(x+y+2)> =0

51. Rt gon biéu thirc :

53. Tim gia tri nho nhét cia biéu thic : P = \/25)(2 —-20x+4+ \/25)(2 -30x+9.
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54. Giai cac phuong trinh sau :

a)Vx’—x-2-Jx-2=0 b) Vx’ -1+1=x> C)\/XZ—X+\/X2+X—2=O

d) x—Vx*—2x*+1=1 e) VX’ +4x+4 +[x —4|=0 g)Vx—2+Jx-3=-5

h) VX2 —2x +1+4/x —6x+9 =1 ) Vx+5+/2-x =x>-25
) VX +3-4vx -1 +4/x +8—6/x—1 =1 ) V8x+1+3x—5 =/Tx +4 +/2x 2

2 2
. \ +
55. Cho hai s0 thyc x va y thda man cac diéu kién : xy =1vax>y. CMR: i SN 22
X-y

56. Rit gon cac biéu thirc :

a) \/13+30\/2+\/9+4«/§ b) Vm+2vm—1 +m—2/m—1

c)\/2+\/3.\/2+\/2+\/§.\/2+\/2+\/2+\/§.\/2—\/2+\/2+\/§ d) /227 -30v2 ++/123 + 224"
57. Ching minh ring \/2+\/7:§+%.

58. Riit gon cac biéu thic :

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

a) V6 +420 va1+/6  b)17+1242 va 2 +1 ) VV28-16+/3 va~/3-2

60. Cho biéu thirc : A = \/x —x?—4x+4

a) Tim tap Xég dinh cua biéu thirc A.
b) Rut gon bicu thuc A.

61. Rt gon cac biéu thirc sau: a) /11— 2410 b) v9- 214

B+11+6v2 —5+ 246
\5+\/6+2\B—\/7+2\/ﬁ

c)
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62.Choa+b+c=0;a,b, c#0. Chung minh déng thac :

1.ttt 1.1
a’? b> ¢ la b ¢

63. Giai bat phuong trinh : Vx* —16x+60 <x—6.

64. Tim x sao cho : Vx* =3 +3<x?2.

65. Tim gia tri nho nhat, gia tri 16n nhat cia A = x* + y*, biét ring :
X+ =3+ (-2 =1 (1)

66. Tim x dé biéu thirc ¢6 nghia:

-
A= by B=Y0TX | [ 8x+8.
Xx—+/2x—1 V2x +1
X+VX T —2x x—-+x’-2x

67. Cho biéu thiic : A = - .
X—\/XZ—ZX X+\/X2—2X

a) Tim gid tri ciia x dé biéu thirc A c6 nghia.

b) Rat gon biéu thirc A.  ¢) Tim gia tri ciia x dé A < 2.
68. Tim 20 chir s6 thap phan dau tién cia s6 : /0,9999....9 (20 chit s6 9)

69. Tim gié tri nho nhit, gi tri I6n nhat ctia: A = | x - V2 |+ |y —1|v6i|x|+]|y]|=
5

70. Tim gié tri nho nhat cia A =x*+y*+ z* biét ring xy + yz + zx = 1

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

72. Cho biéu thic A = \/ 7+ 4\/5 + \/ 7— 4\/§ . Tinh gia tri cua A theo hai cach.

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

74. Chting minh cac s6 sau 1a s6 vo ti : \/§+\/§ ; \/5—\/5 ; 2\/5-1-3

75. Hiy so sanh hai s6 : a=33-3 va b=2v2-1 ; \/2+\/§ va \/\g/gl

76. S0 sanh \4+/7 —y4—7 =2 vasé 0.
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V2 + 346 ++/8 +4
V243444

78.Cho P =14+ /40 ++/56 + /140 . Hay bidu dién P dusi dang téng ctia 3 can
thire bac hai

77. Rt gon bicu thirc : Q =

79. Tinh gia trj cua biéu thirc x* + y* biét ring : X\/l—y2 er\/l—x2 =1.
80. Tim gi4 tri nho nhat va Ion nhatciia: A =+v1-x +v/1+x .

, 2
81. Tim gia tri 16n nhat cda : M=(\/;+\/E) voia,b>0vaa+b<l.

82. CMR trong cac sb
2b+c—2+/ad ; 2c+d—2+/ab ; 2d +a—2+/bc ; 2a+b—2+/cd c6 it nhét hai sb
duong (a, b, ¢, d>0).

83. Ratt gon biéu thirc : N = /4v/6 +8/3 +4/2 +18

84. Cho X +y+7z=,/Xy +4/yZ +Vzx , trong d6 X, y, z> 0. Ching minhx =y = z.

85.Cho aj, ay, ..., a, > 0 va aja,...a, = 1. Chung minh: (1 +a;)(1 +ay)...(1 +a,) >
2"

86. Chimg minh : (JE +b )2 >2./2(a+b)ab (a, b>0).

87. Ching minh réng néu cac doan thfmg c6 do dai a, b, ¢ 1ap dugc thanh mét tam

giac thi cac doan théng co do dai \/g , \/B ,\/E cling 1ap dugc thanh mdt tam giac.

_\/bh? 2
88.R1'1tgon a) A:@T\/b—_\/% b) B= (X+2) SX-

2

a’+2

89. Chting minh rang véi moi s6 thyc a, ta déu c6 \/2— > 2. Khi nao c¢6 dang thirc ?
a +1

90. Tinh: A =+/3+/5 +13—+/5 bing hai céch.

91. So sanh : a)

92. Tinh: P=

@va 6.9 b) V13 -12 va V7 -6

2+4/3 . 2-43
\/§+\/2+x/§ \/5—\/2—\/5.
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93. Giai phuong trinh : \/X+2+3\/2X—5 +\/X—2—\/2X—5 =22.

1.3.5...(2n=1) 1
<
2.4.6..2n J2n+1

2 2
. . / /b

95. Chirng minh rang néu a, b>0thi va ++/b < % +,—.
a

G D - ¢X+¢4(T( | )

94, Chung minh rang ta ludn c6 : P = ; Vne Zy

96. Rut gon biéu thirc :

2 —4(x-1) -1
7 avb+bva 1
97. Chirng minh cac dang thurc sau : a) : =a—-b (a,b>0;a#b)
Vab Ja—-+/b

b)(x/_x/—x/_x/_j 1 5 C)(l a+\/_j{ ax/—J
1-2 N AN N Ja+1) Va-1

(a>0).

98. Tinh : a) \/\/3—\/3—\/m . b) 2\/3+m.
0) (\/\/7+\/& —\/\/28—16\/§J.\/\/7+\/E .

99. Sosanh : a) 3 ++/5 va /15 b) 2++/15 va V12 +/7
¢) VI8 ++/19 va 9 va V54025

d)%

100. Cho hang dang thic :

— — 2_
at/b = \/““a bi\/a ; b o b>0vaal b>0).

2

Ap dung két qua dé rtt gon :
213 N ) -2 \3+22
f+\/2+ RN T LN AN TN AN TP

o \/2\/E+\/@—2\E—£ 2
2410 -242 J3-1

101. Xac dinh gia tri cac biéu thire sau :
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a) A=Y VX ZIVY lvéix:l( 1} l(b lj (@>1;b>1)

a+—|,y=—|b+—
Xy +Vx> =14y =1 2 a 2 b
b)B:\/a+bx+\/a—bx 6 X:2:51—mz’m|<1'
Ja+bx —+Ja-bx b(l+m)
2x —x* -1

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

a) Tim tat ca cac gia tri ciia x dé P(x) xac dinh. Rut gon P(x).

b) Chimg minh rang néu x > 1 thi P(x).P(- x) <0.
X2 -4Vx—2 +4x+2+4x—2
\/42—4+1
) GEEED ¢

a) Rut gon biéu thic A. b) Tim cac s6 nguyén x dé bicu thirc A 1a mot s6
nguyén.

103. Cho biéu thic A =

104. Tim gié tri 16n nhat (néu c6) hodc gia tri nho nhat (néu c6) ctia cac biéu thirc sau:

a) V9 —x> b) Vx —x (x> 0) o) 1442 -x d)Vx-5-4
e) 1-24/1-3x g) V2x* —2x+5 h) 1-v—x>+2x+5

h— 1
2x—\/;+3

105. Riit gon biéu thire : A =+/x +v2x —1 —v/x —v2x —1 , biing ba céch ?

106. Rt gon cac bidu thirc sau : a) \/5\/3 +5\/48—1o\/7+4\/§

b) \4-+y10+ 245 +y4-y10+245 ¢) V94— 424/5 /94 + 425 .

107. Chiing minh cac hing dang thirc véib>0;a > Jb
a) \/a+\/gi\/a—\/gz\/2(ai\/a2—b) b)
a+\/6=\/a+\/az—b \/a—\/az—b

*
2 2

108. Rut gon biéu thuc: A =\/x+2\/2x—4 +\/x—2\/2x—4
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Timxvaysaocho: \/x+y—2 :\/;+\/§—\/§

Chimg minh bit déng thic : a2 +b? ++/c? +d2 > \/(a + c)2 +(b+ d)2 .

a’ b? ¢ _a+b+c
+ + >
b+c c+a a+b 2

Cho a, b, ¢ > 0. Chtiing minh :

Choa,b,c>0;a+b+c=1.Ching minh :

a) Ja+1l+vb+1++/c+1<3,5 b) Va+b+b+c+ct+a<6 .

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.
124.

125.

126.

M (a2 +¢?) (b7 +¢2) +f(a> +d*)(b® +d*) 2 (@ +b)(e+d) véia,bic,d>0.

Tim gia tri nho nhét cia : A=x++/x.
i e A x+a)(x+b
Tim gia tri nhd nhat cua : A:M‘
X

Tim gi4 tri nho nhét, gi4 tri 16n nhit cia A =2x + 3y biét 2x*+ 3y* < 5.

Tim gi4 trj I6n nhat cila A=x + V2 —X .

Giai phuong trinh : Jx—1-+/5x-1=+/3x-2

Giai phuong trinh : \/X+2\/X—1 +\/x—2\/x—1 =2

Giai phuong trinh : 3x° + 21x +18 4+ 2x* + 7x +7 =2
Giai phuong trinh ; \/3x” +6x +7 +4/5x> +10x + 14 = 4 2x — x°
Chung minh cac s6 sau 14 s6 vo ti : J3-\2 ; 22 +4/3

Chimg minh VX—-2++4/4-x<2.

Chting minh bét dang thirc sau bang phuong phéap hinh hoc :

\/az+b2.\/b2+c2 >b(a+c) voia, b,c>0.

Chimg minh +/(a +b)(c+d) >+ac +~+/bd véia,b,c,d>0.

Chirng minh réng néu cac doan théng c6 d6 dai a, b, ¢ 1ap dugc thanh mét tam giac thi

cac doan théng ¢6 do dai \/g , \/B ,\/E cling lap dugc thanh mdt tam giac.

127.

2
(a+b) +a_4|_b2a\/g+b\/g voia, b>0.

Chimg minh
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128.Ch1’rngminh\/ a +\/ b +\/ 52 véiab,c>0.
b+c a+c a+b

129. Cho x4/1—y* +yv/1—x> =1. Ching minh ring x* + y* = 1.

130. Tim gia tri nho nhat cua AZ\/X—2\/X—1 +\/X+2\/X—l

131. Tim GTNN, GTLN cia A =+I-x++1+x.

132. Tim gid tri nho nhdt cia A =vVx2 +1++/x> —2x +5

133. Tim gid tri nho nhit cia A =v—x> +4x +12 ——x* +2x +3 .

134. Tim GTNN, GTLN cua: a) A =2x ++v5-x" b) A= X(99+\/101—x2 )

. b . .
135. Tim GTNN cta A =x + y biét x, y > 0 thda man a +—=1 (avab la hang so duong).
X

136. Tim GTNNcia A=(x+ty)(x+z) voix,y,z>0, xyz(x+y+z)=1.

137. Tim GTNN ciia A=Y + Y24 2% (6iny,z>0,x+y+z=1.
zZ X y
X2 y2 ZZ ’
138. Tim GTNN cua A = + + bietx,y,z>0, Xy +.yz++zx =1.

X+y y+z z+X
, 2
139. Tim gid tri 16n nhit cia :  a) A=(JE+JE) véia,b>0,a+b<1

b)
= (B (] () (5] () ()
voi a,b,c,d>0vaa+b+c+d=1.

140. Tim gia tri nho nhatciia A =3*+3" véix +y=4.

141. Tim GTNN cua A = b + véi b+c>a+d ; b,c>0; a,d=>0.
c+d a+b
142. Giai cac phuong trinh sau :
a) x> —5x—23x +12=0 b) x*> —4x =8vx -1 ¢) Vax+1—+/3x+4 =1
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DVx—1-vx+1=2 e yx-20x-T1-vx-1=1 g yJx+2x—1+yx—2x-1=+2

h) Vx 42 —dvx—2 +4/x+7-6x -2 =1 D) Vx +x+1-x =1
k) V1-vx2—x =vx -1 ) V2x2 +8x +6 +~/x> -1 =2x +2
m)\/xz+6zx—2 x> =1 n)\/x+1+\/x+10=\/x+2+\/x+5

0) Vx—T++x+3+2[(x~1)(x*~3x +5) =4-2x

PIN2X 434X +2 +42x+2—x+2 =1+2Vx+ 2.
qQ) V2x* —9x +4 +3/2x -1 =+/2x> +21x —11
143. Rit gon biéu thirc : A=(2\/§—\/§+3\/§)(\/ﬁ—@+2\/§).

. 1 1 1
144. Ching minh rang, Vn € Z;, ta luon c6 : I+T+—+....+— > 2(\/n 1—1).
2 3 Jn

) — 1 by —— 1
1+~/2 +/5 Jx +x+1°

145. Tryc can thic ¢ mau :

146. Tinh :
a)\/ﬁ—\/s—\/29—6\/ﬁ b)\/6+2\/5—\/13+\/4_8 c)\/ﬁ—\/s—\/29—12\/§
147. Cho a=+/3 —\/g.(?) + \/3)(\/5—\/5) Chung minh rang a 1a s6 tw nhién.

V3-242 V34242
J17-1242  \17+1242

149. Gidi cac phuong trinh sau :

a)(ﬁ—l)x-x+4—ﬁ=o b)(ﬁ—l)x=2(ﬁ+1)x—3ﬁ

S—-x)V5- -3)vx-3

o BoXSx+(x3)Wx-3 ) s
J5-x +4/x -3

150. Tinh gié tri ciia biéu thic :

M=, 1245 -29) 42544421 —1245 +29 25— 421

148. Cho b = . b co phai 13 s6 tu nhién khong ?
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1 1 1

1
ﬁ+\/§+\/§+\6+\/§+ﬁ+...+m.

151.Ratgon: A=

152. Cho biéu thic : P

1 1 1 1
BN TN N £ T 7 7 BN Y - e ey

a) Rat gon P. b) P c6 phai 1a sb hitu ti khong ?
153. Tinh: A = ! + ! + ! +..+ !
o 2V1+1W2 324243 43434 7 1004/99 +99100
154. Ching minh : > \/—

T

155. Cho a =+/17 —1. Hay tinh gié tri ctia biéu thire: A = (a® + 2a* — 17a° —a + 18a —
17)2000‘

156. Chung minh : \/;—\/a—1<\/a—2—\/a—3 (a>3)
157. Chimg minh : xz—\/;+%>0 (x > 0)

158. Tim gia tri lon nhit cia S=~/x—1+,/y—=2 , bibtx +y=4.

. 3 1+2 1-2
159. Tinh gia tri ciia bi€u thirc sau véi a = £ DA a a

= + :
4 1+v1+2a 1-+1-2a

160. Chiing minh céac déng thtc sau :

a) (4+/15)(10 -6 )4 -5 =2 b)\/4J§+2\/€=m(\/§+1)
c)\/3—\/§(3+\/§)(x/ﬁ—\/§):8 d)\/\/7+\/47:g(\6+1) e)\/17—4\/9+4f=ﬁ—2

161. Chiing minh céc bat dang thirc sau :

5+\f 5-4/5
a) V27 +/6 > /48 b)5 NG ~J10<0

J5+1 J5-1 1
2 (1+J§+ﬁ+1+ﬁ—\/§J(ﬁ_4\E+2jm_ Lot >0

V+B-1 2-B( B B e
9 2446 206 (2—J€+2+J€j_f+ 3-V2>0
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