MAI TRONG MAU

PHAN I: PE BAI

1. Ching minh J7 1asb vo ti.
2. @) Chimg minh : (ac + bd)? + (ad — bc)? = (& + b%)(c® + d?)

b) Chtng minh bt déng thire Bunhiacopxki : (ac + bd)*> < (a® + b?)(c? + d?)
3.Chox +y = 2. Tim gi&tri nhé nhét cua biéu thire : S =x?+ Y.

o a+b
4. a) Choa> 0, b> 0. Chirng minh bat dang thirc Cauchy : > >.Jab.

. bc ca ab
b) Cho a, b, ¢ > 0. Ching minh rang : —+?+—2a+ b+c
a C

c) Choa, b>0va3a+5b=12. Timgiatri 1on nhat cuatich P=ab.
5. Cho a+ b = 1. Tim gi&tri nho nhit cua biéu thuc : M =a>+ b,
6. Cho & + b® = 2. Tim giatri 16n nhat cua biéu thirc : N =a + b,
7.Cho a, b, clacéc sb duong. Chimg minh : a°+ b® +abc>ab(a + b + ¢)
8. Tim lién hé gitra cac s6 avab biét rang : |a+ b| > |a— b|
9. a) Ching minh bit déng thuc (a+ 1)*>4a

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

a) (a+b)’>< 2(a®+b? b) (a+b+c)>< 3(@ +b*+c?)
11. Tim cac giatri cta x sao cho :
a) |2x-3|=|1-x|b) xX*—4x< 5 o) 2x(2x—-1)< 2x —1.

12. Timcéc sd a, b, ¢, d bibt rang : a®+b?+c?+d* = a(b + ¢ + d)
13. Cho hiéu thire M = a? + ab + b? — 3a— 3b + 2001. Vi giatri nd cua a vab thi M dat gié tri
nho nhat ? Tim giatri nho nhét do.
14. Cho biéu thire P = x? + xy + y* = 3(x + y) + 3. CMR giatrj nho nhit ca P bing 0.
15. Ching minh rang khong c6 gia tri nd0 Cia x, y, z thoa man dang thic sau :
X+ 4y?+7°—2a+8y—6z+15=0

1
X —4x+9
17. So sénh céc sb thyc sau (khéng dung méy tinh) :

a) J7+/15va7 b) V17 +/5+1va/45
9 Z”—_?fﬁvaﬁ §) \3V2 Va2 i3

18. Hay viét mot s6 hiru ti vamot s vo ti 16n hon +/2 nhung nhé hon /3

19, Giai phuong trinh : \/3X2 + 6X + 7 + /5% +10X + 21 = 5— 2x — X°.

20. Tim giatri 16n nhat cua biéu thirc A = x?y véi cac diéu kién x, y > 0 va2x + xy = 4.
! + 1 +...+ ! + +;

V11998 21997  /k(1998-k+1)  /1998-1°

Hay so sanh Sva 2.@ :
1999

16. Tim giatri 16n nhét cta biéu thirc : A =

21.Cho S=

22. Chirng minh rang : Néu s ty nhién akhéng phai 1a.s6 chinh phuong thi JE lasd vo ti.
23. Cho céc sb x vay cung diu. Chimg minh rang :
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a) 5+X22
y X
2 2
by [_y_ _[LXJZO
y X y X

4 4 2 2
X X X
C) (—4+y—4j—(—2 y—2j+[—+lj >2.
yt X y® X y X
24. Chirg minh riang cac sb sau 1asd vo ti :
a) \/1+\E
3 .
b) M+— v6im, nlacéc so hitu ti, n #0.
n
25. C6 hai sd v6 ti dwong nao ma tong 126 hitu ti khéng ?

26. Cho céc sb x vay khéc 0. Ching minh rang : X—+—+4>3 5 XJ
y

X
z A , . N X Z X Z
27. Cho cac S0 X, y, z duong. Chimng 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 1amot sé vo ti.

29. Chirg minh cic bat ding thuc :

a) (a+h)’< 2(a®+b?)

b) (a+b+c)?< 3(a®+b*+c?)

0 (@m+a+...+ta)’<n@’+a’+...+ad).
30. Cho & + b*= 2. Chimg minhring a+b<2.
31. Ching minh rang : [X] + [y] < [X + y] .

. . X 1
32. Tim giatri 16n nhat ctia bicu thac : A =————.
X —6x+17
N SR X'y z ..
33. Timgiatrinho nhatcuia: A=—+=+— Véi x,y,z>0.
y z X

34. Tlmgiatrlnhonhétcua A =x*+y* biét x +y=4.

35. Tim giatri 16n nhit cua: A = xyz(x +y)(y T z)(z+x) vOix,y,z=20;x+y+tz=1
36. Xét xem Cacsoavab c6 thé 1asd vo ti khong néu :

a) abva b A ash vo ti.

b) a+bva%1 lash hitu ti (a+b #0)

c) a+b,avab®lasb hiuti (a+b+0)
37.Choa, b, ¢ > 0. Chimg 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. Choso nguyén duong a. Xét cac sd codang: a+15;a+30;a+45;...;a+ 15n.
Chimg minh ring trong cac s6 do, ton tai hai s6 mahai chit s6 dau tién Ia96
41. Tim céc giatri ciia x dé cac biéu thirc sau c6 nghia :
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1 1 1 2
A=x*-3 B=———" C=—— "~ D=—= E=|x+Z+J2x
VX®+4x -5 VX —/2x-1 1-4x*-3 X

G=3x-1-5x-3+Vx%+x+1
42. a) Chimg minhriang : |A+B|<|A|+|B|.Diu"“ =" xay ra khi ndo ?

b) Tim gi4tri nho nhit ctia bidu thire sau : M = VX% +4X + 4 + /X2 —6x + 9.
¢) Giai phuong trinh : +/4x2 + 20X + 25 + /X2 —8x +16 = /X2 +18x + 81

43. Giai phuong trinh: 2x* —8x —3Vx* —4x-5=12.
A4, Tim céc giatri ciia x dé cac biéu thirc sau c6 nghia :

1 1
A=Vx>+Xx+2 B= C=2-+1-9x? D-— -~
1-3x NSV

P G=—t—+/x-2 H=+/x2—2x—3+3J1-x2
VX +1++/x x“ -4
X2 -3X

0

45. Giai phuong trinh :

VX -3
46. Tim giatri nho nhat cia bidu thic : A = /X + X .
A7. Tim gidtri 16n nhit cua biéu thic : B=+/3—X +X

48.Sosanh: a) a=+/2++/3 va b:[jgl b) \/5—\/13+4\/§ va {/3-1

c) Vh+2-+n+1 va Jn+1-+/n (nlasd nguyén duong)
49. Vi gia tri ndo cha x, biéu thire sau dat gia tri nho nhat: A =1—+/1—6x +9x* + (3x —1)°.
50. Tinh: a) v/4—24/3 b) 11+ 62 c) V27-104/2

d) A =+/m?+8m+16++/m?—8m+16 e) B:\/n+2\/n—1+\/n—2\/n—l (n

>1)
M - 841
45+ 441 + 45— 441
52. Tim c&c sb x, y, z théa man dang thic : (2X —Y)* + (Y —2)* +/(X+y+2)* =0

53. Tim giatri nho nhat cia bidu thirc : P =+/25x% — 20 + 4 +~/25x% —30x + 9.
54. Giai cac phuong trinh sau :

a) VX —x-2-Jx-2=0 b) Vx*-1+1=x? Q) VX2 —x +Vx°+x-2=0

51. R{t gon biéu thuc

d) x—Vx*—2x*+1=1 €) 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+8-6vx-1=1 ) V8X + 143X -5 = V7X+ 4 +/2x — 2
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2,2
.z \ P U \ X"+
55. Cho hai s6 thue x vay thoa mén cac diéu kién : xy=1vax>y. CMR: y >22.
X-y
56. RUt gon cac biéu thirc :

a)\/13+30\/2+\/9+4\/§ b) ym+2Vm—1++m-2Jm—-1
c)\/2+\/5.\/2+\/2+\/§.\/2+\/2+\/2+\/§.\/2—\/2+\/2+\/§ d) V227 - 3072 + 123+ 222
57. Ching minh ring \/2+\/_:§+§.

58. RUt gon cac biéu thirc :

(6+2(V6+43+42) - [6-2(\6-3+2)

2
59. So sénh:

a) \/6+\@ va\/1+\@ b) VV17+124/2 vav/2+1 c) \v28-1643 va/3-2
60. Cho biéu thuc A:\/x—x/x2—4x+4

a) Tim tap xac dinh cuia bicu thirc A.
b) ROt gon biéu thirc A.

61. Rt gon céc biéu thire sau : @) y11—24/10 b) v/9- 2414
\/—+\/11+6\/— \/5+2\/—
J2 46+ 245 -7+ 2410

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

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

64. Timx sao cho: Vx> —3+3< X%,

65. Tim giatri nho nhit, 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:

a)C=

J9-62 /6
7 .

b) D =

_y2
gA=— 2 pB=0X i sx+s.
X —~/2x-1 v2x+1

X +/X% = 2X _x—\/x2—2x
X—UX2—=2X X++/x2—2x

a) Tim giatri ciia x dé bicu thirc A c6 nghia.

b) RUt gon biéu thic A. ¢) Tim gi&tri cia x dé A <2.
68. Tim 20 chit s6 thap phan diu tién cia sé : 4/0,9999....9 (20 chit s6 9)
69. Tlmglatrlnhonhat glatrllonnhatcua A—|X \/_|+|y 1|véi|x|+]|y|=5
70. Tim giatri nho nhit cia A =x*+y*+ z* biét ring xy + yz + zx = 1

71. Trong hai s6 : Jn+/n+2 va2Jn+l (nlasb nguyén duong), s6 ndo 16n hon ?

67. Cho biéu thiuc : A =
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72. Cho bidu thitc A = \/7+ 43 ++/7— 43 . Tinh giatri ciia A theo hai cach.
73.Tinh: (V2 ++/3+/5) (V2 +~/3-B)(v2 =3 +/5)(—V2 +~/3+/5)

74. Ching minh cac s6 sau 1asd vo i : \/§+\/g X \/5—\/5 X 2\/§+3

75.Hay sosanhhai s6: a=3J3-3 va b=2J/2-1 ; 2++/5 va V5+1

J2
76. S0 sanh \4+/7 —\4—7 =2 vasho.
, V2+3+/6+8+4
77. RUt gon biéu thirc : = .
% RN N

78.Cho P= \/14+ 40 ++/56 ++/140 . Hay biéu dién P du6i dang tong ctia 3 cin thic bac hai
79. Tinh giatri ctia biéu thire x* + y? biét ring : Xy/1—y? +yv1-X? =1.
80. Tim giatri nho nhat valén nhitcia: A =+v1-X ++1+X.
. 4 2
81. Tim giatri 16n nhét cia : M :(JE+JB) Véia,b>0vaa+b<l.
82. CMR trong céc s6 2b+c—2y/ad ; 2c+d—2y/ab ; 2d+a—2v/bc ; 2a+b—2cd coit
nhat hai sb duong (a, b, c,d>0).
83. Riit gon biéu thirc : N = /46 + 83 + 42 +18.

84.Cho X+ Y +Z=4/Xy +4YZ+~2X, trong d0 X, y, z> 0. Chitng minh x =y = z.
85.Cho &, &, ..., 38> 0Vaayd...a, = 1. Chimg minh: (1 +a))(1+ a&)...(1+a,) >2".

86. Chimg minh : (\@+ \5)2 >2\/2(a+b)ab (g b>0)

87. Chirg minh rang néu cac doan thang c6 d6 dai a, b, ¢ lap dugc thanh mot tam giac thi céc
doan théng co do da \/5. , \/B ,\/E ciling lap dugc thanh mot tam giac.

2 [ 2 _
88. Rit gon : a) A:%\/b——\/% by B= VX +2) —8

2

> 2. Khi nio c6 dang thic ?

a’+2

89. Chirng minh rang véi moi sé thuc a, ta déu ¢6 : ~
a +1

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

91. Sosénh: a) @ va 6,9 b) V1312 va J7-+/6
2+\/§ 2—\/§

92. Tinh: P=

+ .
J2+y2+4/3 2-y2-43
93. Giai phuong trinh : \/X+2+3\/2X—5 +\/X—2—\/2X—5 =22.

94. Ching minh rang ta luén c6 : P, = 135..(2n-1) < !
246.2n  2n+1

cVneZ,
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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) (1—ij
) X2 —4(x-1) U ox-1)

a/b+bv/a 1
Jab  Ja-+b
14 \f J15-+/5 1 a++a a—+/a
){ 1 \/— \/—J\/_ \/_ -2 C) {1 \/5+1j£ \/a_lle—a(a>

0).

98. Tinh: a) \/\/6—\/3—\/29—6\/2_0 . b) 2\/3+\/5—\/13+\/4_8.
C) (\/\/7+\/4_8 —\/\/28—16«/§j.\/\/7+\/4_8 :

96. RUt gon biéu thuc

97. Ching minh cic dang thirc sau : ) =a—-b (aab>0;a#b)

99. Sosanh: @) v/3++/5 va+/15 b) 2++15 va 12 +/7
c) V18++/19 va o d)Tvaff

100. Cho hing dang thic :

2 2
\/aJ_r\/B:\/""+ va'—b i\/a— &b b>0vad—b>0).

2 2

Ap dung két qua dé rat gon :

243 2-3  \3-242  3+22
a) + : b) -
V244243 V2-42-3 J17-122  J17+1242

C)\/Zx/l_0+x/%—2\/§—x/5 L2
210 - 2./2 J3-1

101. Xac dinh gié tri cac biéu thirc sau :

a) A= Xy- X_l“ -1 iX= 2( +1j 1(b+%)(a>1;b>1)

xy +x2 —1.Jy? -1 a 2
b)B:\/aJ“bXJ”/‘?‘_bX Vi x=—22" _ Imj<1.
Ja+bx —+/a—bx b(1+m?)

2x —x? -1

102. Cho biéu thie 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—ﬂ+1

X2 X

103. Cho biéu thue A =
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a) RUt gon bicu thic A.
b) Tim céc sO nguyén x dé biéu thirc A 1amot so nguyén.
104. Tim giatri |6n nhat (néu c6) hoac gia tri nho nhat (néu cd) cua cac biéu thurc sau:

a) V9—x? b)&—x (x>0) c)1+\/ﬂ d)\/ﬁ—4
912/  \2E-xi5  hioixes )L

2x —/x +3
105. R(t gon biéu thie : A =\/x+\/2x—l—\/x—\/2x—1, bang ba cach ?

106. R(t gon céac biéu thirc sau : ) \/ 5\/§+5\/ 48-10\7+4/3
6) 4410+ 25 + 14— 10+ 245 ¢) V94— 42./5 —\/94+ 42,5 .

107. Ching minh cac hang dang thic véib >0 ; a> \/B

a) \/a+\/Bi\/a—\5:\/2(ai\/ﬂ)
0) atb - Ja+JriJa— a’-b

2
108. Rt gon biéu thitc : A = X+ 22X —4 ++/X - 24/2x — 4
109. Timx vay sao cho: «/x+y—2:\/;+\/§—\/§
110. Chitmg minh bt ding thirc : &’ +b” +v/c + @ > (a+c)’ + (b+d)’ .

a’ b? ¢ _a+b+c
+ + > :

111. Cho a, b, ¢ > 0. Chtirng minh :

b+c c+a a+b 2
112.Choa b,c>0;a+ b+ c=1. Chimg minh :
a) Va+l+vb+1++/c+1<35 b) Ja+b++b+c+Jc+ras<6 .

113.CM : \/(a2+c2)(b2+cz)+\/(a2+d2)(b2+d2) > (a+b)(c+d) véia,b,c,d>0.
114. Tim giatri nho nhit cia : A =X +~/X .
(x+a)(x+b)

X
116. Tim giatri nho nhét, gia tri 1on nhat ciia A = 2x + 3y biét 2x%+ 3y?<5.

117. Tim giatri 16n nhat cia A =x + V22— X .

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

119. Gidi phuong trinh : /X + 20X —1 +4/X = 2¢/X —1 = 2

120. Giai phuong trinh 1 3x? + 21X +18+ 2/X* + 7X+ 7 =2

121. Giai phuong trinh : \/3X2 + 6X + 7 + /52 + 10X + 14 = 4 — 2X — X°
122. Chimg minh céc sé saulasd vo ti: V3-+2 22 +/3

123. Chimg minh VX —2+~/4—x < 2.
124. Chang minh bat dang thirc sau bang phwong phéap hinh hoc :

Ja? +02A/b?+ % >b(a+c) Véia,b,c>0.

115. Tim giatri nho nhit coa: A =
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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 dugc thanh mot tam giac thi c&c
doan théng co do da \/5. , \/B ,\/E ciling lap dugc thanh mot tam giac.

a+b)®> a+b
@+hy

>avb+bva véia, b>0.

128.Ch1’rngminh\/ a +\/ b +\/ C 52 wiab,c>0.
b+c a+c a+b

129. Cho X\/l— vy’ + y\/l— x? =1. Chirng minh ring x* + y* = 1.

130. Tim giatri nho nhat cia A = \/X —2dx -1+ \/X +24x -1

131. Tim GTNN, GTLN cia A =v1-X +~/1+X .

132. Tim giatri nho nhit cia A =~+/x* +1++/X2—2X+5

133, Tim giatri nho nhit ciia A =+—X2 +4x +12 ——x2 + 2x + 3.

134. Tim GTNN, GTLN cita: @) A = 2x +/5—x? b) A= x(99+ J101- xz)

127. Ching minh

A a b .
135. Tim GTNN cia A =x +ybiétx, y >0 thoamdn —+—=1 (avablahang so duong).
Xy
136. TIMGTNNcia A=(x+y)(x+2z) voix,y,z>0, xyz(x+y+z)=1.
X Z ZX
137. Tim GTNN cua A:—y+y—+— Véix,y,z>0,x+y+z=1.
zZ X Yy
X2 y? 22
138. Tim GTNN cia A = + + biétx,y,z>0, /XY ++/YZ+2X =1.
X+y Yy+z Zz+X

, 2
139, Tim giatri 1n nhét cia : a) A=(\6+\5) Véia,b>0,a+b<1

b) B:(@+\/B)4+(ﬁa+ﬁ)4+(@+ﬁ)4+(\E+ﬁ)4+(%+ﬁ)4+(ﬁ+\/a)4
VGl a,b,c,d>0vaagrb+c+d:1.
140. Tim giatri nhd nhat cuia 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 - 24/3x +12=0 b) X2 —4x =8Jx -1 ) VAx +1—+/3x+4 =1

d) VX-1-vVx+1=2 e yXx-2yx-1-+x-1=1 ¢) \/x+\/2x—1+\/x—\/2x—1 =2

h)\/x+2—4\/x—2+\/x+7—6\/x—2:1 i)&+ X++1-x =1
k) V1—vVx2—x =/x -1 ) V2X2 +8X +6 + X2 —1=2X + 2
m) Vx2+6 =x—2Jx?-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+ 34X+ 2 +42x+2-x+2 =1+ 24X+ 2.
Q) V2x%—9x + 4 +3J2x —1=/2x% + 21x 11
143. Rt gon bidu thirc : A = (2\/5—\/§+3x/§)(\/ﬁ—@+2\/§).

144. Ching minh rang, Vn € Z,, talubncod: 1+ ( n+1- 1)
FA J’ v
. 1
145. Truccanthtc 6 mav: 8) ————— b) —————.
' ) 1+/2++/5 ) \/§+\/x+1
146. Tinh ;

) \/I J3-420-620 b) \/6+2\/5— J13+448 o) \/\f J3-+/20-125

147. Cho a=+/3- \E.(3+ \E)(JE —\E) . Chimg minh ring a 125 tu nhién.

v3-242  3+22
J17-1242  \17+1242

149. Giai cac phuong trinh sau :

148. Cho b= . b c6 phai 14s ty nhién khong ?

a) (\@—1)x—x+4—\ﬁ3:0 b) (\@—1)x:2(\ﬁ3+1)x—3\/§
o (5—x)\/a+(x—3)\/;3:2 d) x + X 55
J5-x ++/x-3

150. Tinh giatri cta biéu thic :
M = /‘12\6—29‘ +425+ 4421 — 1245+ 29 -/ 25— 4421
1 1 1

:ﬁ+ﬁ+ﬁ+ﬁ> JBeda J_1+J_

1 1 1

G B - e e o e

a) R0t gon P. b) P c6 phai 1asb hiru ti khong ?
1 1 1 1

+ + +...+ .
2J1+1\/— 3\/_ +2J§ 4J3+3/4 100+/99 + 994100

154. Chirng minh : 1+ — >+/n.

J— f J—

155. Cho a=+/17 —1. Hay tinh giatri cta bidu thic: A = (a® + 24 — 17a° — & + 18a— 17)2.
156. Chimg minh : va—+a-1<vJa-2-vJa-3 (a>3)

151. Rt gon: A

152. Cho biéu thuc :

153. Tinh: A=

157. Chitng minh : xz—\/;+%>o (x> 0)

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

159. Tinh giatri ciia biéu thirc sau véi a= V3. -1+ 1-2a
1++1+2a 1-+1-2a
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160. Chirng minh céc dang thirc sau :

8) (4+/15)(v10-/6)y/4- /15 = 2 b) VA2 + 246 =\/ﬁ(ﬁ+1)
c)\/3—\/§(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) V27 ++/6 > /48 b)5 NI ~J10<0

J§+1 \/5—1
I L

ﬁ+f1ff@ B 1 5
2 2+6 2./6 (2—J€+2+J€)_J§+ 3-v2>0

e J\E+2\/\E—1+Jﬁ—2\/&—1 >19 Q) \/\/17+12ﬁ—ﬁ >3-1
) (VBB (N7 |~ (B B 7) <3 i) 222 o

‘ 1
162. Chimg minh ring : 2v/n+1—2vn < —— < 2/n—2Jn—1. Tir dé suy ra:

Jn
1
2004 <1+— <2005
J_ f /1006009
< J2+J3+/4 3
163. Truc cin thirc & mau : by —————.
- ) Biaifoiara ) 3k a
164. Cho x—\/_ */— \/— V2 Tinh A =5x%+ 6xy + 5y~.
B2 B
165. Ching minh bat dang thirc sau : 2002 + 2003 > /2002 ++/2003.
V2003 /2002
2 2
166. Tinh gitri cia bidu thirc : A =22V HY i x=3+/5vay=3-+5.
X+y+2
167. Giai phuong trinh : =3+ 2Ux—x°

\/_x/l_x

168. Giai bat cac pt :
)33+ 5x =/72 b)—\/lox 14>1 c)\/2+2\/2+ J2x > 4.

169. Rut gon cac bleu thire sau :

8) A=\5-\3-29-12/5 b) B=+I-a+./a(a-1) +a /%‘1

C)C_x+3+2\/x2—9 " D__x2+5x+6+x\/9—x2
2X —6+/x* -9 3X — X%+ (X + 2)v9—x?

10
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1 1 1 1

RN, SR - Y R Y SN 7SN

1
2_3-x2

170. Tim GTNN vaGTLN cua biéu thuc A =

171. Tim gi&tri nho nhit caa A:£+% Véi 0<x<1.
172. TImGTLN ciia: @) A =+/x—1+./y—2 biétx+y=4;
\/x—1+\/y—2
X y
173.Cho a=+/1997 —+/1996 ; b = /1998 — /1997 . So sanh avéi b, s6 130 16n hon ?
174. Tim GTNN, GTLN cia :

1
AA=— b) B=v—x2+2x+4.
5+ 24/6— X2

175. Tim giatri 16n nhat cia A = Xv/1- x> .

176. Tim giatrj 16n nhdt cia A =|x —y| biét x*+4y*=1,

177. TiImGTNN, GTLN ciia A =x>+y* hiét x,y>0 ; x®+y*=1.
178. TiImGTNN, GTLN ciia A = x/X +y4/y biét x +.fy =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, Vne Z, ,taco: l+i+i+...+;<2.
2 3J2 43 (n+Dv/n
! + L + ! ot !
V11999 /21998 /31997  /1999.1

183.Cho3sd x, y va JX + \N |asb hitu ti. Ching minh rang mdi s6 NS \N déu 1ash

b) B=

182.Cho A =

. Hay so sanh A va 1,990,

hitu ti
184. Cho a:M—Z\/é;b:\/3+2\/§+\/6—4\/§.CMR:a,bIacécséhfruti.
J3-+/2
185, Rit gon bidu thirc : P = 2+Va__Ja-2)ajara-Ja-1
a+r2Ja+1 a-1 Ja
(@a>0;a#1)
Ja+1l Ja-1 ( 1)
186. Ching minh : - +4al|Ja———|=4a. (@>0:a#l
s {\/5-—1 x/5+1 a ( )
(x+2)2—8x
187. Rut gon : 5 (0<x<2
N
Jx

11
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188. Rt gon : [\/5.+

J‘M a b a+b)

ardb ) \Jab+b Vb-a v
2
189. Giai bat phuong trinh : 2(X+\/X2+a2)£% (a£0)
X +a
1-aJa 1+av/a
190. Cho A = (1-a?): ++/a —Ja||+1
(1<) K 1-a J( 1++/a H
a) Rt gon biéu thuc A. b) Tinhgiatri cia A véia=9.
C) Vi gia tri ndo cua a thi |A | = A.
101 Chobiéu thie - B=Yaryb-1 Ja-vb[ b _ b )
a++/ab 2ab |a-ab a++ab

a) Rt gon biéu thire B. b) Tinh giatri cia B néu a=6+ 2./5.

¢) So sanh B véi -1.

1 1 . ‘/m
192. Cho A=(\/a_m+\/a+m)[l+ﬁj

a) RUt gon biéu thirc A. b) Timbbiét | A |=-A.
) Tinh giatri cua A khi a=5+4/2 ;b=2+6V2.

193. Cho biéu thirc A :[ﬁ”l— ‘/5_1+4\/5j(\/5

Ja-1 Ja+1 Jéj

a) RUt gon biéu thirc A.

b) Tim giatri cia A néu a= J6 . c) Timgiatri ciaa dé VA >A.
2+\/6
104, Chobidu thie A—|Y2__1 |[aza_a+va)
2Ja )l Ja+1 a-1

a) RUt gon biéu thirc A. b) Timgiatricia A & A=-4
195. Thyc hién phép tinh : A = ‘/1+—a+‘fl_—a : ‘/H—a—‘/l_—a

1-a l+a 1-a 1+a

2++/3 2-4/3

196. Thyc hién phép tinh : B =

J2++/2+4/3 +\/§—\/2—\/§

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+\/_

s o
2(x~-y)

Vol x>y >0

12
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o co VXt 2a 1+ x? ” /1_61_ / . 0<a<1
V1+x% =X 1-a

(a2+1)(b2+1)
'd) D=(a+b)- 1 vGgia,b,c>0 vaab+bc+ca=1
c™+

\/x+2\/71+\/x 2F1 ox -1
\/x+\/2x 1+\/x—\/2x 1

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

~1++/2 b_—l—\/_
2 ' 2

e E=

. Tinha +b’.

199. Cho a=

200.Cho a=+/2-1
a) Viét a%: & dudi dang \/ﬁ —+m-1 | trong d6 m 1a s6 ty nhién.
b) Chimg minh rang v&i moi s nguyén duong n, s a” viét dugc dudi dang trén,

201. Cho bidt x = v/2 1a mot nghiém ciia phuong trinh x* + ax® + bx + ¢ = 0 v&i cac hé sb
hiru ti. Tim cac nghiém con lai.

202. Chirng minh 2Jn-3<— <2/n=2 vé&i neN; ;n>2.
R

203. Tim phan nguyén cia sd \/6+\/6+...+\/6+\/6 (c6 100 dau can).

204.Cho a=2++/3. Tinh a) [aﬂ b) [aﬂ.
205. Cho 3s6 x, y, Ix + \N |asb hitu ti. Ching minh rang mbi s6 Jx ,\N déu 1285 hiru

ti
1

1 1 1
206.CMR,vn>1,neN: —+—+—+...+————=< 2
2 32 43 (n+1)f

. 1 1 1
207. Cho 25 s ty nhién &, &, &, ... &sthoa dk : =9.
\F T e

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

. 2+/x 2— \/_
208. Giai phuong trinh =2.
J2+ N2+ N f \2-

209. Giai vabién luan véi tham s a V1t x + \/1_x A
X —V1-x
Ix(1+y)=2y
210. Gidi hé phuong trinh 1 \Jy (1+2) =2z
Jz(1+x) =2x

211. Chiing minh rang :

13
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r 7 r \ r 9
a) Sb (8+ 37 ) c6 7 chit sb 9 lién sau ddu phiy.

) 10 o . .
b) S6 (7 + 4\/§) c6 muoi chir s6 9 lién sau dau phay.

212. Ki hiéu an 125 nguyén gin ~/n nhét (n e N°), vi du :

\f1:1:>a1:1; \/EzL4:>a2:1; \@zLY:aS:Z; \/Z:Z:>a4:2
. 1 1 1 1

Tinh: —4+—+—+...+——.

a a & Q080
213. Tim phan nguyén ciia cac s6 (condaucan): a) a = \/2+\/2+...+ \/2+\/§

b) a = \/4+ Ja+.. 4+ 0a, = \/1996+ 1996 +...+ 1996 + 1996
214. Tim phan nguyén cia A véin e N: A = \/4n2 +4/16n° +8n+3

N r r 200 r b
215. Chirng minh rang khi viét s0 x = (\/g + \/E ) dudi dang thap phéan, ta dugc chir so lién

trude dau phay 141, chir s6 lién sau dau phay 129.

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

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

218. Tim giatri 16n nhit cia A =x*B3—=x) Vvéi x>0.

219. Giai phuong trinh: @) Ix+1+37-x =2 b) Ix-—2+x+1=3.

220. CO ton tai cac sb hitu ti duong a, b khong néu : a) Ja+b=+2 b) Ja+/b=42.
221. Chiing minh céc s sau 1asd vo ti : a) \3/5 b) §/§ + §/Z

250

. . a+b+c
222. Chimng minh bat dang thirc Cauchy véi 3 s6 khong am : s > J/abc .

223, Choa b, ¢, d> 0. Biét ——+ L+ + 9 <1 Chimg minh ring : abed < —
l+a 1+b 1+c 1+d 81

2 2 2

XX 2.2

Z .
—2 +— Vo1 X,y,2z>0
y> 22 Xy z X

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

224. Chig minh bat dang thic :

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

b) Chimg minh rang trong cac sb c6 dang Un (n1asb ty nhién), sd 5/5 co giatri 16n nhat

227. Tim giatri nho nhit cia A =~/x>+ X +1+vx° —x+1.
228. Tim giatri nho nhit ciia A =x%(2—x) biét x <4.

229. Tim giatri 1on nhit cua A = x?v9—-x2.

230. Tim giatri nho nhét, gi tri 16n nhit cia A = x(x*—6) hiét 0 <x <3.

231. Mot miéng bia hinh vuéng c6 canh 3 dm. O mdi gbc ciia hinh vudng 16n, nguoi ta cét di
mot hinh vudng nho roi gép biadé duge mot cai hop hinh hop chit nhat khong nap. Tinh canh
hinh vudng nho dé thé tich ctia hop 1a16n nhét.

14
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232. Giai cac phuong trinh sau :

a)1+3¥x-16=Yx+3 b) ¥2—x ++/x-1=1
0) Ix+1+¥x-1==%5x d) 2¥2x-1=x>+1
x®=3x—(x* ~1)Vx* -4 Y7-x—¥x-5
¢ { =2-43 9) =6-x
2 Y7-x+¥ x-5
h) Y(x+1)% +3(x-1)% + x> -1=1 i) Ix+1+¥x+2+Ix+3=0
k) 1-x? + 1+ x +41-x =3 ) Ya—x+4b—x =4a+b-2x (abla
tham sb)
, Ja* +3ath? + b
233. Ritgon A = .

234, Tim giatri nho nhat ciia bidu thire : A = VX2 =X +1+/x2 + 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 ¥/3 126 vo ti.
237. Lam phéptinh: a) J1++2 83— 22 b) §9+4/532-5.
238, Tinh: a=Y20+14V2 +320-142 .
239. Chimg minh : J7+5v2 +37-25 = 2.

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

241. Hay lap phuong trinh f(x) = 0 v&i hé s6 nguyén c6 mot nghiém 1a: X = 3Y3+39.
o 2 . 1

242. Tinh giatri ciia bidu thirc : M=x3+3x—14v6i X =37+ 52 —

Y7452

243. Giai cac phuongtrinh: @) Ix+2+325—x =3.
b) ¥x-9=(x-3)2+6 Q) Vx2+32-24x?+32=3

244. Tim GTNN cua biéu thuc : A :\/x3+2(1+ x3+1)+\/x3+2(1— x3+1).

245, Cho céc sd duong a, b, ¢, d. Chungminh:a+b+c+d > 4%abed .

_ 3/, 2 3 3f,2
246. Ritgon: P= 8-X |2+ \/)T +| Ix+ 2Ux \/)T 4 :
2-3x 2+3x Yx -2 | Ix2 + 2Jx

Voix>0,Xx+#8
247. CMR: X=§/5—\/ﬁ +§/5+\/ﬁ |anghiém cta phuong trinh x* —6x — 10 = 0.

248. Cho X = ﬁ +3J4—/15 . Tinh giatri biéu thirc y = x® — 3x + 1987.
J4-+/15

15
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249. Chung minh dang thc : ar \/2+ V5. : \/9_ 45 =—3a-1.
Y2-J53Jo+4aV5 —¥at +¥a
250. Chimg minh bit déng thirc : (\3/\/9+4J§ +§/2+J§j.§/\/§—2—2,1< 0.
251. R{t gon cac biéu thic sau :
1+23 1
Y Y@ 3t ] b 4b b | 24

) - : -
Ja2 +3fab+p? b+8 (3’/6+2)3 1_2'3/15 b-+8

a A

c) C=

a¥/a—2ad/b + Ya’b? +x3/a2b—§/ab2j 1

252, Cho M =+/x? —4a+9 +~/x> — 4x +8 . Tinh giatri cua bidu thic M biét ring:
X2 —ax+9-x2 - 4x+8=2.

253. Tim giatri nho nhat cua: P= \/X2 —2ax +a’ +\/X2 —2bx+b* (a<b)

254. Chirng minh rang, néu a, b, ¢ la ¢ da 3 canh ciamat tam giac thi :

abc>(a+b-c)(b+c-a)(c+a-b)
255. Tim giatri cua biéu thic [ x —y |bict x + y=2 vaxy =-1
256. Bidta—b=~2 +1,b—c=~/2 - 1, tim giatri ciia biéu thirc :
A=a+b*+c?—ab-bc—ca
257.Timx, y, zbiét ring : X +y+2z+4=2Jx-2+4,/y-3+6yJz-5.

258.Cho y = \/x +24x -1 +\/x —2JX—1.CMR, néu 1 <x <2 thi giatri cia y lamot hang
.

259. Phantichthanh nhantir: M =7dx-1—-vVx*=x? +x-1 (x> 1).

260. Trong tat ca cac hinh chit nhat c6 duong chéo bé‘mg 8 \/E , hdy tim hinh chir nhat c6 dién

tich |6n nhat. i
261. Cho tam giac vuéng ABC cd céc canh goc vudng 1a a, b va canh huyén la c. Ching minh

ring ta ludn co C>a+b
u : C2 .
V2
262. Cho céc sb duong a, b, c, a’, b’, ¢’. Chung minh réng :
A .a b
Néu +aa ++/bb'++/cc' = /(a+b+c)(@+ b+ c) thi il
a C

263. Giai phuong trinh: [x*—1]+|x*-4|=3.
264. Chirng minh rang gia tri ctia biéu thirc C khong phuy thudc vao x, y :
4
Co 1 X4y (X+Y)
\/;+\/§_ JX+Y 2\/;\/§ 4xy
Jx+y  x+y

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

Véix>0;y>0.
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voia>0 ; a#1

D:{ 21+/a @-2)a¢5+a—\/5—

a+2Ja+l a-1 Ja
266. Cho biéu thire B =| va+—— Jac 1 .
Ja+dc) a C a+c

+ —_
Jac+c Jac-a Ja
a) Rt gon biéu thic B.

b) Tinh giatrj ciia biéu thirc B khi ¢ =54;a=24
c) Véigiatrinaociaavacde B>0; B<0.

» 2mn 2mn 1
267. Cho hiéu thurc : AZL\/m+ > +\/m— J\/ +— Vv6im=>0;n>1

1+n 1+ n? n
a) Rt gon biéu thic A. b) Tim giatri cia A véi m=+/56+ 24,5 .
¢) Tim giatri 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++1-%2
269.Cho P= 1 — 2\/; 1—i voix>0;x#1.
-1 xfx+/x -x-1 x+1
a) Rat gon biéu thuc P. b) Tim x sao cho P< 0.
2
270. Xé biéu thic y = — £V g 20X
X—+X+1 Jx

a) Ritgony. Timxdéy=2.
b) Gid strx > 1. Chirng minh rang : y-|y[=0
¢) Tim giatri nho nhat ctia 'y ?

PHAN II: HUONG DAN GIAI

2
- N A m .. . m .
1. Gid sit /7 126 hitu ti = /7 = — (i gian). Suy ra 7=— hay 7n* = m? (1). Ding thitc
n n
ndy chimg to M?:7 ma7lasbnguyénténénm: 7. Patm =7k (k e Z), tacd m? = 49k? (2).
Tir (1) va(2) suy ra7n® = 49k% nén n? = 7k? (3). Tir (3) ta lai c6 n® : 7 vavi 7 1asd nguyén tb
. .z A ~ M A foo. .. .z
nénn: 7. mvan cung chiahét cho 7 nén phén so — khong toi gian, trai gia thiét. Vay J7
n
khong phai 1286 hitu ti; do do /7 126 vé 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.Dodd: S=x*+(2-x)*=2(x —1)*+2>2.
VayminS=2 < x=y=1

17



MAI TRONG MAU

Céch 2 : Ap dung bat dang thirc Bunhiacopxki véia=x,c=1,b=y,d=1,tacod:
X+y)P<P+y)(1+1) © 4<2(x*+y)=2S < S>2.=>mimS=2khix=y=1

bc .ca_bc . ab ca Ve ab
4. b) Ap dung bat dang thirc Cauchy cho cac cip sé duwong — va Y ;—va—; F
a a Cc

Q.)

talan luot co:

bc ca bc ca bc ab bc &b ca ab / ab

—+—22——=2¢;—+—22,|——=2b;—+—2>22 |— = 2a cong ting
a b a b a ¢ a c b c b ¢

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

. O 3a+5b
) Vi cac s6 duong 3a va 5b , theo bat dang thirc Cauchy ta c6 : > >+/3ab5b.

< (3a+5b)2>4.15P (viP=ab) < 12°>60P < P<% —SmaxP= = 12

DAu bang xay rakhi 3a=5b=12:2 < a=2;b=6/5.
5. Tacob=1-a,dodo M=a>+ (1-a)°*=3(a- %)%+ ¥4 > V4. Déu “=" xay rakhia= 1.
Vay minM=% < a=b=%.
6.Pata=1+x=>b’=2-a=2-(1+x)°=1-3x-3*—x*<1 -3 +3x*-x>= (1 -x)%.
Suyra: b<l-x.Talaicba=1+x,nén:a+b<l+x+1-x=2.
Voia=1,b=1thiad+b®=2vaa+b=2Viy max N=2khia=b=1.
7. Hiéu cua vé trai vavé phai bang (a—b)*(a+ b).
8.Vi |a+b|>0, |[a—b|>0,nén: |a+b|>|a—b| < &+ 2ab+b’>a’-2ab+ b?

< 4ab>0 < ab>0.Vayavablaha s cing dau.
9. a) Xéthidu: (a+1)—da=a’+2a+1-4a=a—-2a+1=(a—1)?° > 0.
b) Tacd: (a+1)?>4a;(b+ 1)>>4b; (c+ 1)>> 4c va cac bit ding thirc ndy co hai vé déu
dwong, nén : [(a+ 1)(b+ 1)(c+ 1)]? > 64abc =64.1 =82 Vay (a+ 1)(b+ 12(c 1>
10. a) Tacd: (a+b)?+ (a—b)>=2(a+b?). Do (a—b)*>>0,nén (a+b)? < 2(a? +b2)
b) Xé: (a+b+c)2+(a—b)?+(a—c)>+ (b—c)2 Khai trién vart gon, ta duoc :
3@ +b*+c. Vay: (a+b+c)® < 3@@®+b>+c?).

2X—-3=1-Xx X=4 X =
= =
2X—-3=x-1 X=2

wlh

11. a) |2x—3|:|1—x|<:>{
X=2
b) X*-4x < 5 < (x-2? <3} o [x-2|<3 o -3<x-2<3 < -1< x <5.
o) 2X(2x—1) < 2x—1 < (2x—1)?> < 0. Nhung (2x —1)®> > 0, nénchicothé:2x —1=0
Vay: x =72, ,
12. Viét ding thirc da 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 c6 :
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 c6 dong thoi: <a—1=0 Vay minM=1998 < a=b=1
b-1=0
14. Giai tuong tw bai 13.
15. Pua ding thirc ddcho vé dang : (x —1)%+ 4(y —1)? + (x =3)* + 1 =0.

16. A=—; = = = <E max A= 1<:>x:2.
X°—4x+9 (x—2) +5 5 5
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17. a) J7+15<J/9+/16=3+4=7. Vay J7+4/15 <7
b) V17 +5+1>V16 +/4+1=4+2+1=7=+/49 > /45
9 23—2@<23—2@:23—2.4:5:@<ﬁ_

3 3 3
d) Giasu

J3v2 5243 (F) (W) 2523 = 18>12 = 18> 12.

Bt dang thirc cudi cuing dang, nén : 3J2 >/24/3.
J2+4/3
2

18. Cac sb do co thé 1a1,42 va

19. Viét lai phuong trinh dudi dang : \/3(X +1)°+4+ \/5(X +1)°+16 =6— (x +1)°.
Vé trai ciia phuong trinh khdng nho hon 6, con vé phai khong 16n hon 6. Vay dang thirc chi xay
rakhi ca hai vé déu bang 6, suy ra x =-1.
2
a+b
> ) *) (& b=0).
Ap dung bt dang thtrc 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 : —— >———. Apdungtaco S > 2.———

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

2 2
2 ) XX o XY 22XV (XY L

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

viét lai dudi dang ab < (

| X
~<

24. @) Giasir J1++/2 =

. 3 . 3 .
b) Gidast m+ — =a (a:sbhitut) = — =a-m = 3 =n@@a-m) = ~/3 1asb hiru
n n

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

ti, vo li.
25. C6, ching han J2+ 56- \/E) =5
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2 2

26. Dat 5+X— a=— X—+y—+2 a’. D& dang ching minh —+y—2
y X y?  x? y X
|a|>2 (1). Bitdéng thirc phai chirng minh tuong dwong véi : a>—2+4>3a
o &-3a+2>0 < (a-1)@-2)>0 (2)

T (1) suyra a > 2hodc a < -2.Néua>2thi (2) dung. Néua< -2thi (2) ciing dung. Bai
toan dugc chimg minh.
27. Bét dang thirc phai chting minh twong dwong voi :

X2 +y*x*+ 2% - (xzz +yoX+ zzy)xyz
>

2 néna >4, do do

XZyZZZ -
Can chimg minh tr khong am, tirc 1a: x%z (X ) +y X (y z) + z (Z X) > 0. (1
Biéu thuc khong d6i khi hoan vi vong x = y > z > x nén c6 thé gia st x 12s6 16n nhat. Xét hai
truong hop :
a) X >y >z >0.Tachz—x ¢ (1) thanh— (X —y + y —z), (1) tuong duwong voi :
XZ(x—y) +y Xy —2) = ZY(x —Y) =2y (y-2) 20
o o Zx-y)(*=y’2) +y(y-2)(yx* =2 >0
D& thiy x —y>0,x°-y?2>0,y-2z>0, yx*— 2> > 0 nén bét ding thic trén dung.
b) x>z>y>0. Tachx — y()’(l)thanhx zZ+z- 3/ (l)tu’ongdu’ongvm
X322 (X — z)+xz(z y) — yx(z y) -2y (x—2)>0
o 2x-2)(C—2zy) + X*(xZ - y)(z-Yy) >0
D& thay bat dang thire trén dung.
Céch khéc : Bién doi bat dang thirc phai ching minh twong duong véi :

X ’ ? V4 ? X y4
—— +(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 votib 1asd hitu ti c. Ta c6
b=c-a Tathéy, hiéu cuta hai so0 hitu ti c vaala so hiru ti, nén b laso hiru ti, trai voi gia thiét.
Vay c phai [as0 vo ti.
29. @) Tac6: (a+ b)? + (a— b) —2(a +b%) = @r b)? < 2(a® + b?).
b) Xét: (a+b+c)?+ (a—b)? +(a c) + (b—c)% Khai trién vart gon ta dugc
3@ +b*+c?). Vay: (a+b+c)’< 3(@%+b%+¢d)
C) Tuong ty nhu cau b
30. Giasta+b>2 = (a+h)’>8 < a+b*+3ab(a+b)>8 < 2+3aba+h)>8
— ab(a+b)>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] |asd nguyén
khong vugt qua x +y (1). Theo dinh nghia phan nguyén, [x+y] |asd nguyén |6n nhét khong
vugt quax +y (2). T () va( suyra: [x] +[y] < [x+y].
Céch 2: Theo dinh nghia phan nguyén: 0< x - [X] <1; 0<y- [y] <1l
Suyra: 0< (x +y)—([x] +[y]) <2. Xét hai truong hop :

- Néu 0< (x+y) —([x] +[y]) <ithi [x+y]=[x]+[y] @
- Néu 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 o : [x] +[y] < [x+Y]
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32. Tacd x?—6x + 17 = (x —3)* + 8> 8 nén tir vamau cua A lacéc sb dwong , suyra A > 0 do

) 1 ) )
doé : A 16n nhat < N nho nhit <> x%—6x + 17 nho nhét.

1
VaymaxAzg < X=3.

33. Khong dugc dung phép hoan vi vong quanh x >y = z 9 xvagiast x>y>z.
Céch 1: Ap dung bét dang thirc Cauchy cho 3 s6 duong x, y, z

XYLz, —=—=3
y z X y Z X
Do do min[é+x+£j:3@ X_Y_Z (yyos
y z X y z X
X z (x z X
CéchZ:Tacé:—+X+—:(—+XJ+(X+——XJ.Tadécé—+X22(dox,y>0)nén
y z x |y X Z X X y X
déchfmgminh§+X+EZ3tachicénchl’mgminh:X+E—X21 Q)
y z X Z X X

(1) < Xy +Z°—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 1as6 nho nhét trong 3 sb x, y, z, do d6 (1) dung. Tir d6 tim duoc gia

. X y4
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 vachi khix =y =2.
35. Ap dung bat dang thirc Cauchy cho ba s6 khong am :

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

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

o2V 1
max A = 9 khlvachlkhlx:y:z=§.

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

1
38. Ap dung bat dang thac — >

Véix,y>0:
Xy (x+y)’
a ¢ _a +ad+bc+c2>4(a2+ad+bc+c2) o
b+c d+a (b+c)(a+d)  (a+b+c+d)’

2 2
b N d 24(b +ab+cd+;j) @
c+d a+b (a+b+c+d)
b LC d 4(a +b’+c*+d* +ad+be+ab+ed)
b+c c+d d+a a+b (a+b+c+d)?

Tuong tu

Cong (1) vé6i (2) 4B
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X 1, .
Can chirng minh B > > bat dang thirc nay twong duong voi :
B>1 o 2A8+bP+P+d?+ad+bc+ab+cd)>(@+b+c+d)?
o d+b?+F+d-2ac-2bd>0 < (a—c)?+ (b—d)*>0: dang.
39. -Néu0< x-[x] <% thio< 2x-2[x] <1nén[2x] = 2[x].
-Néu%e< x-[X] <1thil<2x-2[x] <2 = 0<2x—(2[x] +1) <1 = [2x] =2[x] +1
40. Tas3 ching minh ton tai cac s6 ty nhién m, p sao cho :
96000...00 <a+ 15p < 97000...00
" —_——

m chit s6 0 m chit s6 0

15
Trc 1296 < 10im+10—p <97 (1). Goia+151asdcokchitsd: 10" 1< a+15<10K
1 15 15 . .15
= —Sik —<1 (2). bat Xn:LJr—E- Theo (2)tacdx;<1lva —- <1
10 10 10 10 10 i . 10
Cho n nhan 1an luot cac gia tri 2, 3, 4, ..., cac gid tri cha x, ting dan, mdi 1an ting 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

96 < x, < 97 tirc 1296 < % +-27 <97. Bit ding thitc (1) dug chimg minh.

42. a) Do hai vé cua bat ding thirc khong am néntaco
|A+B| < |A|+|B| < |[A+Bf< (|A|+|B|)
<  A?+B?+2AB < A’+B?+2|AB| < AB < |AB| (bét ding 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 vachi khi (x + 2)(3 —=x) >0 < -2<x <3 (lap bang xét diu)
Vay minM =5 & -2<x<3.
¢) Phuongtrinhddcho < |2x+5|+|x—4|=|x+9|=|2X+5+4—Xx|
& (2X+5)(4-%x) > 0 & -52<x<4
x<-1

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

Dt 4n phu VX2 —4X-5=y >0, taduoc: 2y’ —3y—2=0 < (y—2)(2y + 1) = 0.

45. V6 nghiém

46. Didu kién tn tai cia VX 1ax>0.Dodé: A=X +X>0 = minA=0 < x=0.
47. Didukién:x<3.Pit V3—X =y>0,tacH:y’=3—-X = x=3—V2

B=3-y*+y=-(y— 1/z)+173<173 axB=173 <:>y=1/z<:>x=%.

48. a) Xéta’vab® Tudosuyraa=b.
b) \/5-+13+ 43 = \5— (23 +1) =+/4—2/3 =[3—1. Vay hai 56 ndy bing nhau.
c) Taco: (\/n+2—\/n+1)(\/n+2+\/n+1):1 va (\/nTl—\/ﬁ)(\/n+1+\/ﬁ):

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

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

5. M =4

22



MAI TRONG MAU

52. x=1,y=2;z=-3.

. 2
53. P=|5x—-2|+|3-5x| > |5x—-2+3-5x| = 1. mnP=1 < gSXSE.

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

a)VA=VBo {A>E(B>m t»JK:Bc%FZOZ @JK+J§:OC{A:O

_ _ B=0
B>0

d) |A|=Be {A:B e |A|+|B|:0<:>{g:;J .
A=-B

a) Pua phuong trinh vé dang : JA =4B.

b) Pua phuong trinh vé dang : JA =B.

¢) Phuong trinh cO dang : JA +JB=0.

d) Pua phuong trinh vé dang : JA =B.

€) Pua phuong trinhvé dang: |A |+ |B|=0

g, h, i) Phuong trinh v nghié¢m.

k) Pit VX -1 =y >0, dua phuong trinhvé dang : | y—2 |+ |y—3|=1. Xét diu vé tréa.

) Pat: V8Xx+1=u>0;+/3x-5=v>0;v7Xx+4=2>0;V2x-2=t>0.

u+v=z+t

Ta duoc hé : o s 2.TL‘]:CI(’)suyra:u=zt1§:clé:\/8X+1:\/7X+4<:>X:3.
u -vi=z2"-t

55. Cachl: Xét

x2+y2—2ﬁ(x—y):x2+y2—2«@(x—y)+2—2xy:(x—y—\ﬁ)220.

2
o X2 +
CéChZ:Biéndéituo’ngduo’ng >2\/—<:>( y) >8 o (X*+y)2-8(x—y)°>0
X— y (x— y)
S (C+HY)P -8 +y?—2) >0 (X + YD) —8(x* + V) + 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) +2'1:(x—y)+ 2 59 /(x—y). 1 (x>
X-y X-y X-y X-y X-y

y)-
V2. o2 JeiNZ. 62
> VY= > hodc X = > VY= >

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

a b c a? b* ¢ ab bc ca) a* b* ¢ abc

Déu dang thirc xay ra khi X =

I 1

=Sttt Suy ra diéu phai ching minh.

x>10 <= x2>10.
x—62>0 X>6

) x<6
x> —16x+60>0 {(x—6)(x—10)20

= =
X>6

63. Diéu kién : {
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Binh phuong hai vé : x*—16x + 60 <x*—12x +36 < X >6.
Nghiém cua bat phuong trinh dédcho: x> 10.

64. Piéu kién x?> 3. Chuyén vé : Vx> -3 <x*-3 (1)
x> =3=0 x=53
Dit thira chung : Vx> -3.(1-Vx°-3) < 0 < &S| x>2

2
I-vx°-3<0 <D

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

65. Tacd X’ +2y°—-3) + (Y*-2)°=1 o (¥ +y)?—4(*+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 c6nghia <

-4<x<4
16—x*>0 —4<x<4 \/_
x<4-22
2x+1>0 o {(x-4)’>8< { \/_<:>—%<XS4—2\/§.
) X >4+22
X —8x+82>0 >
X>——

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

b) A = 2+/x*> —2x véi diéu kién trén.
0 A<2 & VxP=2x <1 & X*-2x<1 e (x—-172<2 & -+/2 <x-1<2=kq

68. Pit 0,999...99 = a Tas? chung minh 20 chir sb thap phan dau tién cia Ja lacéc chit s
20 chit s6 9

9. Mubn vay chi can chirng minh a < \/g <1 Thatvaytacé:0<a<l = ala—1)<0 = &

x<0

67. a) A conghia <
) J { x> #x* —2x

—a<0 = a<aTua’<a<lsuyraa<+fa <1

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

69. a) Timgiatri I6n nhat. Apdung |a+b|>|a|+]|b]|.
A<|x|++2 +]|y|+1=6++2 = maxA=6+ 2 (khichinghanx=-2,y=-3)
b) Tim giatri nho nhat. Ap dung |a—b|>]a|-|b.
A>|x|-v2 |y|-1=4-v2 = minA=4- 2 (khi chinghanx =2, y=3)
70. Taco: x*+y* > 2x%? ; v+ 24 > 2y%7% ; P+ x* > 2754 Suyra:
4 4 4 2 2.2 2,2
Pyt + 7t > XV H Yy + ¢ (D)

i , 1
Mt khac, d& dang chimg minh duoc : Néua+b+c=1thi &+ b*+c* > 3
, 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 8c (§ 2). Thay vi 0 sanh ~/n +~/n+ 2 va 2¢n+1 taso sanh

Jn+2-Jn+1vavn+1l-+/n.Tach:
Jn+2-Jn+1<Jn+1-Jn=Jn+Vn+2<2Jn+1.

72. Cach1: Viét cac biéu thirc dudi ddu can thanh binh phuong ciia mot tong hodc mot hiéu.
Cach 2: Tinh A?rdi suy ra A.

73. Apdyng: (a+b)(a—b) =a - b%.

74. Taching minh bang phan chung.

2
i . . . r--8 ., .
a) Giasirton tai sé hiutir mav/3++/5 =r = 3+2/15 +5=1> = 15=——. Véuwii

lasb vo ti, vé phai 1asb hitu ti, vo 1i. Vay +/3++/5 126 vé ti.

b), ) Giai tuong tu.

75. a) Gia stra> b rdi bién d6i twong duong : 3\/§:3> 2x/§—1<:>3\/§> 22 +2

2SS (3\/5)2 >(2\E+2)2 & 27>8+4+8J2 < 15>8/2 < 225>128. Viy a>b la dung.
b) Binh phuong hai vé 1&n rdi so sanh.

76. Cach1: Dt A = \J4+/7 —J4—~/7 , 16 rang A > 0vaAZ=2 = A = /2

Cach2: Dt B= \J4+~7 —\4—7 =2 = V2B =8+ 27 -\/8-247 -2=0 =B =

0

1 o2 B3 2as2ya (V23 +VA)+2(V2+3+V4)
V2++/3+4/4 V2++/3+4/4

78. Viét 40 =225 ;56 =242.7 ; /140 = 24/5.7 . Vay P= V2 +/5++/7.

79. Tur gia thiét ta co : X\/fl.——y2 =1- y\/1—7 . Binh phuong hai vé ciia dang thtic ndy ta

duoc: y=+1-x>.Tirdo: x> +y*=1.

80. X& A% désuyra:2<A’<4. Viy:minA=+2 < x=+1; mxA=2 < x=0.

81. Tacd: M :(\/5+\/B)2 S(\/a+\/6)2+(\/5—\/6)2 =2a+2b<2.
Ja=+b 1

maxM=2<:>{ S a=b==.

=1++/2.

a+b=1 2
82. Xét tong cuia hai s6

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

83. N:\/4\/64-8\/54—4\/54—18:\/12+8\/§+4+4\/6+4\/§+2 =
=\/(2Jé+2)2+2\/§(2@+2)+2:\/(2Jé+2+ﬁ)2:2J§+ 242,

84. Tu X+y+2=\[xy +\yz+Jzx = (&_ﬁ)er(ﬁ_ﬁ)er(ﬁ_&)z:o_
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Vayx=y=z.
85. Ap dung bat dang thirc Cauchy cho 1 vag (i=1,2,3,...n).

86. Ap dung bat ding thirc Cauchy véi hai sé a +b>0va2ab >0, tacé :
a+b+2ab > 2\/2(a+b)ab hay (vVa+b) >2/2(a+b)Vab .
Déau “=“xayrakhia=b.
87. Giast a>b>c>0.Taco b+c>anén b+c+2'Jbc >a hay (\/B+\E)2>(\/§)2
Do d6 : \/E+\/E>\/5..Véy ba doan thing \/5.,\/6,\/5 lap duoc thanh mot tam giac.
88. a) Diéukién: ab>0;b# 0. Xét hai trudng hop :

bglao)_ 3 Voo 3,

*Truonghop 1: a>0;b>0: A= —

*Tru’dnghqp2:a§0;b<0:A— \/7 \/7 \/7 1- 2\/7.

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 x _[x=2/x
\/*_ X—2 X—2
Jx

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

2
2 o ( a2+1) +1

a 1 . C
89. Taco: = =va’+1+ . Ap dung bat dang thirc Cauchy:
vai+1 a+1 vai+1
1 1 a’+2 :
\/a2+1+—22\/ a’+1 =2. Vdy ——2>2. Dang thic xay ra khi :
vai+1 a’+1 vai+1
a’+1= < a=0.

1
Jai+1
93, Nhan 2 vé caa pt voi /2, ta duoc : ‘«/2x—5+3{+‘\/2x—5—q:4 & 52<x<3.

94. Tachung minh bang qui nap toan hoc :

1 1
a Véin=1tacdé: P=—<— (*) ding.
) 1 2 \/é () ug

1 1.35..(2k - 1) 1

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

¢) Tachimg minh rang (*) ding khin=k + 1 , ttc 1a:

b) Giast: B, <
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1 1.35...(2k +1) 1
Pea< = < )
J2k+3 7 246..(2k+2)  J2k+3
2k+1 +2k+1

V6i moi sb nguyén duong k ta c6 : < 3
2k+2 J2k+3

Nhan theo timg vé c&c bat dang thire (1) va (3) ta duge bat dang thic (2). Vay V n e Z, tacd
_135..(2n-1) § 1

" 246..2n Jan+1

2 2 3 3
95. Bién dbi tuong duong : ~a++/b < a. b—<:>\/a+\/BgM
Vo Va e

o Ja+b< (\/EJ”/B)\;_;@W) oJb<a-Jb+be (\/5—\/5)2 >0 (dung).

X—44(x-1) >0

. - l<x<?2
96. Didu kien: | X FVAHX 1)20@{
x?—4(x-1)>0 X>2
X=1#0

. . . 2
Xét trén hai khoang 1 <x <2 va x >2. Kétqua: Azl— va A=
—X

AL
=

105. Cach1: TinhA~/2. Céch2: Tinh A2

Cach 3: 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

Véoiy>1 (taclax>1), A=L(y+1—y+1):\/§_
V2
! 1 2y
2 N A

108. Néu2<x<4thiA=22 . Néux>4thi A=2x-2.
109. Bién doi: /x+y—2 +~/2 = \/;+\/§ Binh phuong hai vé ri rat gon, ta dugc :
J2(x+y—2) =/xy . Lai binh phuong hai vé rdi rat gon : (2 —y)(x —2) = 0.

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

1) < a2+b2+c2+d2+2\/(a2+b2)(c2+d2) > a?+ %+ 2ac + b? + d? + 2bd

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

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

* Néu ac + bd > 0, (2) twong duong voi :

(@ + b%)(c? + d) > a%c? + b?d® + 2abed < &°c? + &d? + b?c? + b?d? > a’c? + bd? + 2abcd
< (ad=bc)®>0 (3). Bét ding thirc (3) ding, vy bét ding thirc (1) dwoc ching minh.
111. Céach1: 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- ; >c—
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
Cach 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) = Sl b S Za+b+c.
b+c c+a a+b b+c c+a a+b 2
112. &) Tanhintong a + 1 duéi dang mot tich 1.(a + 1) va &p dung bdt Cauchy : \/xySX;y
D+1
Jari=Jlarn<@b+l_a
2 2
Tu:ongtu’:\/bJrl:g—lrl ; \/c+1:§+1
a+b+c

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

Diu“="xdyrac>a+1=b+1=c+1 < a=b=c=0,trd 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
(Ja+b+Jb+c+J0Hﬁ §3@+b+b+c+c+ay=&:Ja+b+Jb+c+¢c+aSJE

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=dvégia,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:
Suy ra: AB.BC + AD.CD > 2Sagcp =AC.BD.

Viy : \/(a2+c2)(b2+c2)+\/(a2 +&)(b +d%) 2 @+ b)(c+d).

Chuy : Ghi bang cach ap dung bat dang thirc Bunhiacopxki :
(M +n)(x®+y?) > (mx+ny)® véi m=a,n=c,x=c,y=btaco:
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(@ + cA)(?+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 =——
Ao o 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 vachi khi v/x = - Vel

Loi gidi ding : Dé tdn tai Vx phaicé x>0.Dodé6 A=x++/x >0. minA=0 < x=0.

2
(x+a)(x+b) _x"+ax+bx+ab :(x+@j+(a+b).
X X X

115. Tacd A=

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

ab
2 X =—
minA:(\/g+\/E) khi vachi khi x < x=+ab.
x>0
116. Taxét bidu thirc phu : A% = (2x + 3y)2 Nh6 lai bat ddng thirc Bunhiacopxki :
, (am + bn)?< (a* + b (m? + n?) 1)
Néu ép dung (1) véia=2,b=3, m= X,n= taco:
A% =(2x+3y)° < (22 + ) +y7) = 13(¢ + Y.
Véi céch trén takhong chi ra duge hing s6 o ma A< o. Bay gio, ta viét A? dudi dang :

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

X =
DOoA®< 25nén -5<A<5 minA=-5 < Y & x=y=-1
2x+3y =5
X=y
max A =5 < @X:y:l
2x+3y =5

117. Pidukiénx < 2. Pat v2—-x =y>0,tacod: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. Picukién 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 . Cén 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 =211 ;%= 2.

Ca hai nghiém déu khong théa man dleu kién. Vay phuong trinh d& cho v6 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++x—-1-1=1«< +x-1=1x=2, khong thuoc khoing dang xét.
*Néul<x<2thi: Vx—1+1-+vx-1+1=2.Vdsdnghiém 1< x <2

Kétludn: 1< x < 2.

120. Pidukién: x®+7x+7>0.Dat VX +7x+7 =y>0 = xX*+ Ix + 7=V~
Phuong trinh ddcho tré thanh: 3y —3+2y=2 < 3y’ +2y—5=0 < (y—1)(3y+5)=0
< y=-53 (loai);y=1.Véiy=1taco VX’ +7x+7 =1 = x*+7x+6=0 <
< (X +1)(x +6)=0. Cacgiatri x =- 1, X = - 6 thoa man x* + 7x + 7> 0 langhiém cua (1).
121, Vétri: 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 ndy ca
hai bat dang thirc nay déu tro thanh dang thie. Két luan: x=-1

122. a) Giast +3-+/2 =a (a: hiut) = 5-26 =& = /6 =

5-a’

. Vé phai 1asb
hitu ti, vé tréi 125 v6 ti. Vo 1i. Vay +/3 —v/2 128 vo ti.
b) Giai tuong tu cau a.
123. Pat Vx—-2 =a J4—x =b, tacéa® +b=2. S8 ching minh a + b < 2. Cong ting vé bét
2 2
, a“+1 b”+1

dang thiic: a < ;b< :

2 2 q
124. Bit cac doan thang BH = a, HC = ¢ trén mot duong thang.
Ké HA 1 BC v6i 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 y : Ciing c6 thé chirng minh bing bét ding thirc Bunhiacopxki.

126. Giasir a>b>c>0. Theodébdi: b+c>a Suyra:b+c+2+bc >a =
= (B e > (Va) = VB avesia

Vay ba doan théng co do da \/E , \/E , \/E lap dugc thanh mot tam giac.
127. Taco 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

Chn 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

Xa+b+®
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, trd véi gia thiéta, b, ¢ > 0.
c=a+b

Viy dau 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).
Céch 2 : Tir gia thiét : Xﬂzl—yﬂ.B‘lnh phuong hai vé :
x(L—-y?) = 1-2y1-x* +y¥(1—xd) = x®=1-2yJ1-x* +y?
0=(y-VI-xX* 2 = y=+1-x> = 2+y?=1.

130. Apdung |A|+|B|>|A+B|. minA=2 < 1< x < 2.
131 Xé& A2=2+2y1-x* . Do 0<1-x* <1 = 2<2+2/1-x* <4
— 2<A%<4. minA=+2 Véix==%1, max A=2Vsix=0.
132. Ap dung bat ding thirc : va’ +b> +v/c> +d> >+J(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
—x2+2x+3>0 x+DGB-x)=0
Xéthidu: (-x2+4x +12)(- X+ 2x +3) =2x +9. Do (1) nén 2x + 9> 0 nén A > 0.
xé: A = ({J(x 26— x) —(x+ D3~ x))2 . Hién nhién A% > 0 nhung ddu * = ” khong xdy
ra(vi A > 0). Tabién ddi A? dudi dang khac :

AZ= (X +2)(6—xX) + (X + 1)(3—X) - 2 (x +2)(6 = x)(x + )(3—x) =

= (X +1)(6—X) + (6—X) + (X +2)(3—X) —(3—X) - 2/(x +2)(6 = x)(x + )(3—x)
= (X +1)(6—xX) + (X + 2)(3—X) - 2/(x +2)(6 —x)(x + 1)(3—x) +3

= (\/(x+1)(6—x)—\/(x+2)(3—x))2+3.

A?>3.Do A >0nén minA = /3 véix=0.
134. a) Diéukién: x*<S5. q
* Tim giatri 16n nhat : Ap dung bat dang thirc Bunhiacopxki :

AZ=(2x +1.V5-x* < (2?+ 1) (x®+5-x) =25 = A?<25.

=2 & x:l.
3

133. Tap xéac dinh : { < —-1<x<3 (D)
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X_ s x>0
—=45-Xx

A*=25 {2 S IxXP=4(5-x") & x=2.
x> <5 x> <5

~ Véix=2thiA=5Vay max A=5v6ix=2.
* Tim gi&tri nho nhit : ChGy Eng tuy tir A%< 25, ta c6 —5<x < 5, nhung khong xay ra

A’=-5 DotapxécdinhcﬁaA,tac()x2§5 = - \/g <x< \/g.Dod():2X2-2\/§ va
V5-x* >0.Suyra:
A=2x+~5-x> >-2J5. 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" <

x* +200 — x*

<10 =1000

2

x° <101

J99 99

Al=1000 < = < x=+10. Do d6: -1000< A < 1000.
| | 1 V101 =2

x* =200—-x>
minA =-1000vdix=-10 ; max A =1000 voi x = 10.

IN

O

135. Cachl: A=x+y=1(x+y)= (E+Ej(x+y):a+ﬂ+%+b_
X Yy X Yy

o . box / box
Theo bat dang thirc Cauchy véi 2 s6 duong : Y +—2>2 ﬂ— =2vab.
Xy

Xy
Dods Aza+b+2Veb=(Va+vb) .

&y _bx
X Yy
= ab
minAz(\/g.+\/B)2Véi E+9:1<:> X=ar
Xy y =b++/ab
X,y>0

Céch 2 : Dung bét dang thirc Bunhiacopxki :

A :(x+y).1:(x+y)£;+€jz£\/g+\/gj :(\/5+\5)2.

Tir d6 tim duoc gia tri nho nhét cua A.
136. A= (X +Y)(X+2) = X2 +XZ+ Xy +yz=X(X +y +2) + yz 22jxyz(x+y+z) =2
min A = 2 khi chinghany=z=1,x= /2 - 1.
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s X A X Z
137. Theo bat dang thirc Cauchy : —y+y— >2, f—yy— =2y.
Z X

z X
Tuongtu:£+3222;z+ﬁ22x.Suyra2A22(x+y+z):2.
X 'y y z
: g 1
mInA=1V01x=y=z=§.
2 2 2
138. Theo bai tap 24 : X + y + z 2X+y+z.Theobétdéngthﬁ:cCauchy:
X+y Y+Z z+X 2
XY oy Y52 o EEX s o e X2 D0z 1
2 2 2 2 2 2
minAzl c>x:y:z:é.
2 3
2 2 2
139. a) A:(\/a+\/5) S(\/5.+\/B) +(@—% =2a+2b<2
maxA =2 < \E:%Qa:bzl
a+b=1 2

b) Taco: (\/a+\/5)4£(\@+\/6)4+(\/5—\/6)4:2(a2+b2+6ab)
(\/3+\/E)4£2(a2+c2+6ac) ; (\@+\ﬂ)4£2(a2+d2+6ad)
Tuong tu: (Vb ++/c) < 2(b2+c2+6bc) ; (Vb ++/d) < 2(b? + 2 + 6be)

4
(@@) < 2(c? +d? + 6¢d)
Suy ra: B <6(a’+b®+c?+d”+2ab+ 2ac + 2ad + 2bc + 2bd + 2cd) = 6(a+ b+ c+ d)’<6

Ja=b=1c=

maxB=6 <
a+b+c+d=1

<::>a:b:c:d:1
4

140. A=3"+3 >233 =237 =2./3" =18. minA=18vsix=y=2.
141. Khéng mat tinh tong quat, gia stra + b > ¢ + d. Tir gia thiét suy ra :
a+b+c+d
b+c>——.
A D _b+c_( c c )>a+b+c+d_(c+d_c+d)
c+d a+b c+d \c+d a+b/ 2(c+d) c+d a+b
Patatb=x;c+d=yvdi x>y>0,tacod:

AZM—X-FX:i-FE—l-l-X: L_FX _EZZ L_X_lz\/z_
2y 'y x 2y 2 x \2y x) 2 2y x 2

minA:\/_—% = d:O,X:y\/E,b+CZa+d - chang han khi

N

a=~2+1,b=+/2-1c=2,d=0
142. a) (x—3)*+(x —/3)2=0. Pap s : x =3.
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b) Binh phuong hai vé, dua vé : (x? + 8)(x* —8x + 8) = 0. Papsé: x=4+ 242,
c) Papsd: x=20.
d) VX—1=2++/x+1.Véphail6n hon vé trai. V6 nghiém.

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

. . 1
g) Binh phuong hai vé. Pap so : 5 <x <1

h) Pat VX -2 =y. Puavédang |y—2+|y—3 = 1. Cha y dén bt ding thurc :
\y—2\+\3—y\2\y—2+3—y\:1. Timdugc2< y <3. Papsd:6< x <11.

_ . . . 1
i) Chuyén vé :\/X++/1-X =1-+/x , rdi binh phuong hai veé. Pap : x =0 (cht y loai x = 2—2)

., 16
kK)PDapso: — .
) Pap 5

1) Piédu kién : x > 1 hodc x = - 1. Binh phuong hai vé rdi rat gon :
2J2(x +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 la: x =+ 1.

m) V& trai 16n hon x, vé phai khéng 16n hon x. Phuong trinh vo nghiém.

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

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

p) bat \/2x+3+\/mzy;\/2x+2—\/m:z (). Taco:
V-2 =1+ 2/x+2:y+z=1+2x+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=0hoacb=a. Pap 6 : E 5

1 2 2 - Z(M—\/E) B
JE "2k VKL (R V(R 1K) =21k

>2(\f 1) +2(3-v2)+ 24 -3) +..+ 2(n+1-/n) =
=2(vn+1-1) (dpcm).

150. Pua céc biéu thirc dudi dau cin vé dang cac binh phuong ding. M = -2

144. Tacod:

Vay: 1+ —

J— f i

151. Truc cin thitc & mAu timg hang tir. Két qua: A=~/n - 1.

oo 1 __ [ 1) = P= (2 +/2n+1
152. Taco: Ja_Jarl (\/5+ a+l) =P (\/§+ 2n+1).

P khong phai 1asb hiru ti (ching minh bang phan chimng).

34



MAI TRONG MAU

1 1 1 9
153. Tahay chirmg minh : = — = A=—2
d s (n+DJ_+an+l Jn Jn+1 10

154, 1+—— n=+n.

J—Jéfff

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

:(259f 22517 - 3417 - 1)?®=1.

. 1
156. Bién ddi: Ja-Ja—1=——— :Ja-2-Ja-3= .
\/5+\/ -1 ~Ja-2+4a-3

1 1 1 1Y 1Y
157, X2 -IX+ ==X X+ =4 XX +==|x-=| +|Sx==]| =0.
e g =(x-3 |+ V-3

. e . 3 , 1 . 1
Dau “ = “ khong xay ra vi khong thé c6 dong thoi: X = > vavXx = >

168. Trudc hét ta ching minh: a+b</2(@+b?) (*) (a+b=>0)
Ap dung (*) ta co : S:\/x—1+\/y—2£\/2(x—1+y—2):\/5

x-1=y-2 [*=
mwS=J§c{ o
X+y=4 y=

Nl D w

* CO thé tinh S? rdi 4p dung bat ding thirc Cauchy.

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

0</3-x2<3= -/3<3-x2<0=>2-/3<2-3-x2<2.

minB=2-+/3 < /3=v3-x? < x=0. Khidé maxA = J__2+J_C>
o MXB=2<+3-x*=0< X:i\/é.KhidéminAI%
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
kAR € |
B>2/f¥—l—5—ZJ§.B:2J§<3 1-x X @
XX 0<x<1 (2)
Giai (1): 2x°=(1-x)? & [xv2 |=|1-x|.Do0<x<1ndnxy/2 =1-x <
1
& X= =2-1.
J2+1
Nhu vady min B = 242 o x= -
Béy gio ta xét hiéu : A_B:(li+lj ( j 2X 1 1+x =2+1=3
—-X X
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Do d6 min A =2+/2 + 3khi vachi khi x =2 -1,
182. &) Pidukién: x>1,y>2. Bit dang thirc Cauchy cho phép 1am giam mot tong :

a+b >.Jab .0 day ta mubn 1am ting mot tdng. Ta dung bt ddng thuc : a+ b < /2(a” + b?)
A=x-1+y-2<2(x-1+y-3) =+2

-1=y-2 =15
maxA:\/§<:>{X y <:>{X L
X+y=4 y=25

Céch khéc : Xé 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 <

Taxem céc biéu thirc VX -1, \/y—2 lacéctich: \/x—1:\/1_(x_1) ,\/y_2:\/2(y—2)

J2
Theo bat dang thirc Cauchy : x-1 = L(x=Y) < 1+X_1=1
X X 2X 2
\/y—2_\/2.(y—2)<2+y—2_ 1 W2
y yW2 o 2yW2 2J2 4
x-1=1 X=2
maxB:1+£:2+\/E = =
2 4 4 y—2=2 y=4
1 1 .
183. a= , b= . Tathay
V1997 ++/1996 /1998 + /1997
V1997 ++/1996 < /1998 ++/1997
Néna<b.
184. @ minA =5-2+/6 véix =0. maxAZ%vdixzi J6.
b) minB=0vdix=li\/§. maxB:\/gvérile
2 2
185. Xé&—-1<x<0thiA<0.Xét0<x<1 thi Azw/xz(l—xz)g#:%.

max A =

1 X2 =1- x> J2

— & & X=——

2 x>0 2

186. A =|x—y|>0, do d6 A 16n nhét khi vachi khi A?én nhat. Theo bdt Bunhiacopxki :

1 2 1 5
A?=(x-y)’=|1x-=.2 <|1+= |(x?+4y?)==
(x-vy) (x > yj (+4j(x+y) 2

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

187. a) Timgiatri I6n nhdt : T gia thiét :
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0<x<1 x® < x?
{ <:>{ o xXP+yixi+yt=1

0<y<1 y? <y?
X3 =x?
maxA =1 < s L, & x=0,y=1V x=1,y=0
y =y
b) Timgiatri nho nhdt: (x +y)< 202 +y) =2 = x+y< 2 = Y <1 Do ds :
3 3
X3+y32(X oy )(X+y).The0 bat dang thirc Bunhiacopxki :
J2
2 2 2 2 2
(Xuys)(“y):[(ﬁ) (V) }[(&) () 2 (Ve ) =040 =

1
minA:i<:> x:yzﬁ
J2 2
188. Pit Vx =a; .y =b,tacoa b>0,a+b=1.
A=a+b’=(a+b)(a@®—ab+b’)=a—ab+b’*=(a+b)>—3ab=1-3ab.
Doab>0nénA<1. maxA=1 < a=0hoacb=0 < x=0hoiacx=1,y=0.
2
(a+b) 1 = abS1 :>1—3ab2£. minA=l & x=y=1
4 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(xX-D(x-2) - J(x-1)(x-2) =3 & J1-x =3 < x=-8.
190. Tachd: 6+ 4x +2x% = 2(x? + 2x + 1) + 4 = 2(x + 1) + 4> 0 véi moi x. Vay phuong trinh

xac dinh v&i moi giatri ciia x. Pat \/x* + 2x +3 =y > 0, phuong trinh c6 dang :

V2 -y2 -12=0 & (y-3V2)(y+242)=0 & {ym
y:—Zﬁ (loai viy>0

Dodo VX2+2x+3 =3v2 <& x2+2x+3=18 & (x—3)(x+5) =0 < x=3:x=-5.
191. Taco:

m:&'(kjl)k :&&_k%lj:&(jﬁ ' Jkl—”jug _ Jkl—”j

TacHd ab<

1 1 1

§+3\/§+4\/§+'"+(n+1)\/ﬁ<2( }j (I f)+ +2[Jl__ﬁj
= 2(1— \/nliﬂj<2 (dpem).

Vay:
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s 1 2
192. Dung bat dang thirc Cauchy —— > 5 (ab>0;a#0).
a+

Jab
193. Pitx—y=a, VX +.Jy =b (1) thi abeQ.
a) Néuszthix=y=O dods Vx ,\Jy €Q.

f+[ b:»f f——eQ 2)

T (1) va() : &:E( —) cQ ; Jy= (b——j Q.
199. Nhan xét : (\/x2+a2 +x)(\/x2+a2 —x):aZ.Do do :
552 5(\/x2+a2 +x)(\/x2+a2 —x)
2(x+\/x2+a2)£— 1) < 2(x+x/x2+a2)£
VX% +a? VX% +a?
Doa#0nén: Vx*>+a’ +x>\/P+x:\x\+x20.Suyra: Vx2+a?+x>0, vx.
Xx<0

Vivay: (1) < 2\/x2+a2£5(\/x2+a2—x)<:>5x£ x’+a> < | [x>0
25x° < 9x* + 9a°

b) Néub # 0 thi

x<0
=N 3, o x£§|al.
0O<x <>l 4
4
207. ¢) Trudc hét tinh x theo a dugc X —1_—2a Sau d6 tinh v1+ x* dugc ;
' ' 2/a(l-a) T 2J/al-a)
Papsd: B=1.

d) Tacoa+1=a’+ab+bc+ca=(a+b)a+c). Tuongtu: ’
b’+1=(b+a)(b+c) ; 2+1=(c+a)c+b). Papsd: M=0.

208. Goi vé trai 1aA >0. Tacd A2 = 2)f/i4 . Suy ra diéu phai ching minh.
X
; 1 . 5, 1 3
209. Taco: a+b:-1,ab:-znen: a+b =(a+b) —2ab= 1+§:§
a'+b*= (& + b)?-2a? = 9_1_ 17, 3+b3=(a+b)3—3ab(a+b):-1-E:—Z
4 9 8 4 4
Do dé:a’+b’ = (a+b’@ +b* —aba+b) = ! E_ 1 (_1): 239
4" 8 64 64

210, a) & =(2-1)2=3-22=/9-8.
& =(2-1°=2/2-6+3/2-1=5/2-7=+/50-+/49.
b) Theo khai trién Newton: (L- N2)"=A-B~2 ; (1+2)"=A+B~2 v6iA,B e N

Suyra: A2—2B2= (A +B+/2)(A-B+/2)=[(1+ V2)(1- V2)]"= (- )"
Néu n chin thi A—2b°=1 (1). Néunléthi A>—2B*=-1 (2).
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Bay gio ta xét a". C6 hai truong hop :

* Néun chinthi - d=(v2 -1)"=(1- V2)"=A-B+/2 = VA? —y/2B? . Pidu kién
A? - 2B? =1 dugc théa man do (1).

*Néunleth  d=(/2 -1)"=-(1-2)"=B~2 - A=+/2B? —A? . Bidu kién
2B? — A?=1 dugc thoa man do (2).

211. Thay a= J2 vio phuong trinh da cho : 242 +2a+by2 +¢c=0

o J2(0+2)=-(2a+0).
Do a, b, chttu ti nén phai co b +2 =0 do d6 2a+ ¢ =0. Thayb=- 2, ¢ = - 2a vao phuong trinh
dacho:
XCral-2x-2a=0 o x(xX*-2)+ax’*-2)=0 o (X*-2)(x+a)=
Céc nghiém phuong trinh dacho la + J2 va-a

J— f J—

a) Ching minh A > 2Jn -3 :Lam giam mdi s6 hang ciia A :

1 2 2
NN SN S o e AL

Dodo A>2[(—v2+3)+(—3+v4)+..+(~Vn+n+1) | =
=2(Vn+1-v2)=2Vn+1-242>2/n+1-3>2/n-3.

b) Ching minh A < 2Jdn-2: Lam trdi mdi s6 hang ciia A :
1 2 2
RPN R o e AL
Do dé: A<2[(&—M)+...+(\/§—\/§)+(\/§—\ﬁﬂ:2\/5—2.

213. Ki hi¢u ah:\/6+\/6+...+\/6+\/6 ¢ ndau can. Taco :

a,=v6<3;8,=6+a <\/6+3=3;a,=./6+a, </6+3=3...a4 =/6+a, </6+3=:
Hién nhién & > /6 > 2. Nhu vay 2 < ai0 < 3, do d6 [ ai] =2

214. a) Cach 1 (tinhtryc tiép) : a’= (2 + +/3)>=7+4/3.

Taco 4/3=48 nen6<44/3 <7 = 13< &<14. Vay[a®]=13

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

Xétbiéuthﬁcy=(2-\/§)2thi y=7-4\/§. Suyra x +y =14.

D3 thdy 0<2- /3 <1nén0<(2- +/3)%< 1 thcla0<y<1.Dodé 13 <x< 14.
Vay [x]=13tiac1a[ &] = 13.

212. bat A =

b) Pap sb : [a%] = 51.
215, Deitx—yza; &+ y:b (1) thi avab 2 sb hiru ti. Xét hai truong hop :

x+\/7 b

a) Néub #0 thi a_ Jx- \f_ lasd hiruti (2). Tir (1) va(2) tacod:
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JX = 2(b+bj lasb hitu ti ; \/>— (b_Bj |asb hitu ti.
b) Néub=0thi x =y =0, hién nhién /x , \/y 126 hitu ti.

.1 dn o1 1) ~(1 1 Y1 1)
716 Taco (n+1)\/ﬁ_ﬂ(”+1)_\/ﬁ(n n+1J_\/ﬁ(\/ﬁ+\/n+1j(\/ﬁ \/n+1j_

=1+ Jn ( 1 ! j<2( 1 - ! j Tir d6 ta giai dugc bai toan
Jn+1 \vn Vn+1 Jno Jn+1) ' '
217. Ching minh bang phan chimg. Gid sur trong 25 sO ty nhién d& cho, khong c6 hai sd ndo
bang nhau. Khéng mat tinh tong quat, g1a su a1 < aQ <....< s Suy ra.aq>1,a,>2,

8p5 > 25. Thé thi : \/7 \/7 \/7 \/1 \/_ T (2). Talaico:
1 2 2 2
EJFﬁJ“"JFEJFﬁ:\/_ \/2_5+m+m+....+m+l<
2 2

<\/ﬂ+\/ﬂ+\/§+\/§+' \/§+\/_+1 2(\/_ V2442423 +...+/2- \/1)

=2(V25-41)+1=9 (@
1 1 1
— ——— <9, tréi voi gia thiét. Vay ton tai hai s6 bang
\/al \/az N

nhau trong 25 6 a; , & ,

218. bidukién: 0<x <4.Dit \/2+\/§:a20; 2—\/;:b20.
N _ ) a.2 b2

Taco.ab—\/a a&+b’= = 4. Phuong trinh |&: \/§+a+\/§—b_\/§
N2 - @b+ 22 +a?=V2(2-by2 +ay2 - ab)

= J2(@+b*—2+ab)—ab(a—b) = 2(a—b)
— J2(@2+da)=(a-b)(2+ab) (chay : &+b’=4)

— a-b=+/2 (do ab+2+#0)
Binh phuong : a?+b?—2ab=2 = 2ab=2 = ab=1 = ~/4—x =1 Timdugec x=3.

Tu(l)va(2) suyra:

. - a-1
219. Pbicéukién: 0 <x <1,a>0. Binh phuong hai vé r6i thu gon : v1— X? = —1
a+

2\a

V6i a > 1, binh phuong hai vé, cudi cung dugce : x = il .
a+

Diéu kién x < 1 théa man (theo bt dang thirc Cauchy).

. 2\a
Két luan : Nghiém 1a x = i Vi a> 1.

a+1l

220. Néux=0thiy=0,z=0. Tu’orngtudéiv(yiyvéz Néu xyz # 0, hién nhién x,y,z>0
2
Tir hé phuong trinh dachotaco: Jx = <—y f

1+y 2\/7
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Tuong tu ﬁsﬁ;ﬁs& . Suyra x =y =2z Xayradu “=" ¢ cic bat dang thirc trén
Vol x=y=z=1. Kétluén: Hai nghiém (0;0;0) , (1;1;1).

, L . . 1
221. @) Dit A= (8 +3+/7)". Dé ching minh bai todn, chi cin tim s B sao cho 0< B < Tl

va A + B lasb tu nhién.
Chon B =(8 - 37 ). D& thdy B> 0 vi 8> 3+/7. Taco 8+3+/7 >10 suyra:

Ll (goav) <

(8+347) 10 “107

Theo khai trién Newton ta lai c6 : A = (8 +3ﬁ)7: a+ bﬁ Vol a,b e N.
B=(8-3+7) =a-b7. Suyra A + B = 2alasb tu nhién.

1 . . A . C .
Do0< B < 0 vaA + B laso tu nhién nén A c6 bay chir so 9 lién sau dau phay.

Chiy: 10" = 0,0000001.
b) Giai twong tu nhu cau a.

222. Tathdy voin 1asd chinh phuong thi Jn las ti nhién, néu n khac sb chinh phuong thi
Jn 1asé vo ti, nén Jn khong c6 dang ....,5 . Do d6 timg véi mdi sé n € N™ ¢6 duy nhit mot sb

nguyén a, gin v/n nhat.

Tathdy rang, véinbang 1,2, 3,4, 5,6,7, ... thia,bang 1, 1, 2,2, 2, 2, 3, ... Tasé chitng minh
ré“mg an 1an luot nhan céc gia tri : hai s6 1, bdn sb 2, sau sb 3... Noi cach khac ta s& chirng minh
bat phuong trinh :

1 1 . . R
1—§< \/; <1+E cO hai nghiém ty nhién.
1 1 .. n A
2—§<\/; < 2+§ €0 bon nghiém tu nhién.
1 1 " A
3—§<\/;<3+§ c6 sau nghiém tu nhién.
Tong quat : k—§<\/; <k+§ c6 2k nghiém ty nhién. That vy, bat dang thic twong duong

1 1 . . A s
voi: kK2—k + 2 <x < kP+k+ 2 R0 rang bat phuong trinh nay c6 2k nghiém tu nhién la:

K —k+1;kK-k+2; ... ;kK*+k Dodo:
i+i+...+L: 1+1 + l+l+l+l +..t —+—+...+i =2.44=88.
a, a, agg0 | L_L 2 2 2 2 44 44 44
256 458 88 56
223. Giai twong tu bai 24.
a 1<a <2 Vay [a,] =1 b) 2 <a, < 3. Vay [a,] =2.

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

a=+1996 =44 < g < 45.
Hay chimg to véin > 2 thi 45 < a, < 46.
Nhu vy voin=1thi [a,] =44, véin > 2thi [ a,] =45.
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224. Céntims) tynhién Bsaocho B < A < B+ 1. Lam giam valam troi A dé duoc hai s6 tw
nhién lién tiép.
Tacd: (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)? < 4’ + /160> +8n+3 < (2n+2)%
Ldycanbachai: 2n+1 < A < 2n+2. Vay [A]=2n+ 1.
225. Pé ching minh bai todn, tachi ra sd y thoa man hai diéukién: 0 <y < 0,1 (1).
X +y lamot sé ty nhién co tan cing bang 2 (2).

Tachon y= (ﬁ—\/E)ZOO.Tacé 0< 3-42 <03nén 0 <y < 0,1. Pidu kién (1) duoc

chirmg minh.
Béy gio ta chimg minh x + y lamgt so tu nhién ¢ tan cung bang 2. Taco :

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

$=(5+26)"=(5-276)"
A vab co téng bang 10, tich bang 1 nén chiing |a nghiém cua phuong trinh X% -10X + 1 = 0, tirc
la: &=10a—-1 (3);b*=10b-1 (4).
Nhan (3) voia”, nhan (4) voib":  d™?=10a"' -4 ; b™? = 10b™! - b".
Suy ra (@™ +b™?) = 10(@"* + b™%) — (@' + b"),
tuc la Syi2 = 1051 - Sy, hay Shi2 =- S (mOd 10)
D0 d6 Spis = - Swz = Sy (Mod 10)  (5)
Tacd S=(5+2v6)°+(5-26)°=1+1=2; S;=(5+26) +(5-26) = 10.
Tir cong thie (5)tacd Sz, Sa, ... , Sy1asd ty nhién, vaSy, Su, S, ... , Si00 €O tan clng bing 2,
tire latong x + y 1amot sb tu nhién co 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 . Phan nguyén ciia né co chir sb tan cling bang 9.

(Giai tuong tu bai 36)
227. Taco:

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

Theo céch chia nhém nhu trén, nhoém 1 ¢6 3 s6, nhom 2 ¢6 5 s6, nhom 3 ¢6 7 s6, nhom 4 ¢6 9 s6.
Céc sd 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. @) X&0 < x < 3.Vibt A dudi dang : A=4§. %.(B—X).Ap dung bét ding 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 hing 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 d& cho dugc dua vé hé :
y+z=3 (2)
2~y =3 (3)
z>20 (4)

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

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

b) Khéng. Gia sir ton tai cac sb hiru ti duong a, b ma \/g + \/B =42 . Binh phuong hai vé :
a+b+24/ab=2 = 24ab=v2-(a+b).
Binh phuong 2 vé : 4ab =2+ (a + b)’—2(a+ h)v2 = 2(a+b) 2 =2+ (a+h)’>—4ab
V& phai 1asd hitu ti, vé trai 1asd vo ti (vi a+ b +#0), mau thuan.
3

231. a) Giasu 35 1asb hitu ti m (phan sb t6i gian). Suyra 5 = 23 . Hay ching minh rang
n n

x A . X Y T | Py S SR
ca m lan n déu chia hét cho 5, trai gia thiet — laphan so toi gian.
n
: NV i A oA L As aa
b) Gia su Y2 +34 1asdhimt — (phén s6 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®=3n®+ 6kn?. Suy ra3n® chiahét cho
2 = n°chiahét cho 2 = nchiahét cho 2. Nhu vy m van ciing chiahét cho 2, trai véi gia

oM
thiet — laphan so toi gian.
n
e ) a+b+c
232. Cach1: Pata=x>,b=y?, c =72 Bt ding thirc cin ching minh —3 > 3/abc
3,03, .3

+y +27

tuong duong voi > xyz hay x3+y®+2°—3xyz > 0. Ta c6 hing ding thic :

x> +y*+2° —3xyz = %(X+y+2)[(X—Y)2+(y—2)2+(Z—X)2]- (bai tap  sbt)

a+b+c

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

, Xdy ra dau dang thirc khi vachi 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 At0te | farbre) g atbte
4 3 3 3
a+b+c

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

3
chirng minh) : (%j >abc & % >/abc.

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

2 2
234. Goi A:X—2+y—2+z—2. Ap dung bét dang thirc Bunhiacopxki
y. z" X
2 2
3A = X—2 y—2 a+1+n= 242421 )
y: 727 X y z X
Ap dung bt dang thtrc Cauchy véi ba s6 khong am : i+X+£Z3.3§.X.E:3 2
y z X \jy Z X

2
N timg v (1) véi 2) 3A(i+z+£jzs(i+z+zj LoAsXLY.?
y z X y z X y z X

235. Dat x=v3+33 ;y=33-33 thi X*+y3=6 (1). Xé hicub®-2a, ta dugc :
bP—a’=24—(x +y)} = 24— (3 + y*) = 3xy(x +Y)
Do (1), tathay 24 bai 4(x>+ b, taco :
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b’ —a’ = 40C + y°) — (x° + y°) = 3xy(x +y) = 30 +y?) = 3xy(x +y) =
=3(x +Y)C —xy + Y —xy) =3x +Y)(x=y)*> 0 (Vix >y > 0).
Vay 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+14+| =+=+...+—
21 3! n!

Dé dang chirg 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 >\/§ (2). That vay, (1) < (3/3)6 >(\/§)6 o F>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 céu ataco (1 + —J <3 ,ma3 < n nén (3) dugc chirng minh.
n

Do do6 (2) dugc chung minh.
237. Céch1: A’ :2(X2+1+\/x4+xz+1)24. minA =2 véi x=0.
Céch 2 : Ap dung bat dang thirc Cauchy :
A2 2 +x+ D —x+1) = 2Ux* x> +1>2
minA =2 véi x=0.

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

3

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

X X
——x=-2)| == =
22( ) 3

‘ A <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 giatri 1on nhat :
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Cach1:Véi0 < x < /6 th A=x(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 véi x =3.
Cach2: A=x(x*-9)+3x.Tacd x > 0, x*-9<0,3x <9, nén A <9,
) max A =9 voi x=3

b) Tim giatri nho nhat :
Cachl: A = x*—6x = X*+ (242 )2 —6x - (242 ) =

= (X +242)(x®- 242 x + 8) —6x - 1612

= (X +2v2)(x%- 22 x +2) + (x + 2+/2).6 —6x - 161/2
= (x+242)(x-V2)?- 42 > -442.
minA = -442 véi x = 2.

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

3+ 242 +242 > 3.3x3242.242 =6x.

Suyra x®—6x > -42. minA=-4v2 véi x=+2.

241. Goi x lacanh cua hinh vudng nho, V 1athé tich cta hinh hop. ‘
Cén tim giatrj 16n nhit cia V = x(3 —2x)°. ST T
Theo bat dang thurc Cauchy véi ba so duong : !

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

3

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

: , _ . A .1
Thé tich 16n nhat ciia hinh hop 142 dm® khi canh hinh vudng nhé bang 5 dm.

242. @) 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 3¥2x—1=y. Giagihé: x*+1=2y,y*+1=2x,duoc (x—y)*+xy+y*+2)=0

1445

o x=y. Papsd: 1 ; y

. 1 .
€) RuUt 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 d& cho la

a—b_a3—b3
a+b a’+b’
Doa+b#0nén: (a—b)@ —ab+b?=(a—hb)(@ + ab + b?).

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

h) Pat Yx+1=a;IYx—1=b. Taco:&@+b’+ab=1 (1);:a-b*=2 (2).
Tu(1)va(2): a—b=2.Thayb=a—-2 vao (1) tadugc a=1. Papsd:x=0.

Doa®+b*=2nén = (a—b)@ + b’ = (a+b)@ -b%

46




MAI TRONG MAU

i) Cach1: x =-2nghiém ding phuong trinh. V&i x + 2 # 0, chia hai vé cho J/x +2 .

1 ) LA .
Pit §/X+ —a; /X+3:b.G|éihé a®+b>=2, a+b=-1. Hé ndy v nghiém.
X+2 X+2

Céch2: Pit Jx+2 =vy. Chuyén vé: %/y3—1+€/y3+1 = —y . Lap phuong hai vé ta duoc :

Y -1+y'+1+33y 1.0y =y & y=y. Jy' -1

Véiy=0,conghiém x =- 2. Véiy #0, c6 y? = 3/y® —1. Lap phuong : y° = y®—1. Vd n.
Céch 3: Tathiy 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) Pit 1+x=a,l-x=b.Tacé: 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.\/6S\/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.

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

Phuong trinh ddcho trg thanh : m+n=m* +n* . Nang |1én Iiy 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.

Giastr a < b thi nghiém cta phuong trinhdéchola x =a

243. Piéu kién dé biéu thirc c6 nghia : a® + b®# 0 (a va b khong ddng thoi bang 0).

+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% +Yy?+Xy

ﬁ Vay: A=3a® +3b? ~ e (vsi a2+ D720,
244. Do A latong cua hai biéu thirc duong nén ta co thé ap dung bat dang thirc Cauchy :
A=x2-x+1+/x2+x+1> 2\/\/x2—x+1.\/x2+x+1:Zé/(xz—x+1)(x2+x+1) =
= 2Ux*+x%+2>2. Ping thic xay ra khi :
{x2+x+1:x2—x+1

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

Tacd A > 2, ding thirc xdy rakhix=0. Vdy: minA=2 < x=0.
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245. Vi 1+ +/3 langhiém ciia phuong trinh 3x® + ax? + bx + 12 =0, nén ta co :
3(1+ /3)’+a(1+/3)’ +b(1+/3) +12=0.
Sau khi thyc hién cac phép bién doi, ta dugc bicu thire thu gon :
(4a+Db+42) +(2a+b+18) \/3 =0.
ViabeZnénp=4a+b+42c Zvaq=2a+b+18 c Z. Taphai tim c4c sb nguyén a, b sao
chop+q\ﬁ3 =0.

Néu q # 0 thi \/é =- E,Véli.DodéqZOVétl‘errq\/é =0tasuyrap=0.
q

Vay 1 + \/é |&mot nghiém ciia phuong trinh 3x3 + ax? + bx + 12 = 0 khi va chi khi :

da+b+42=0
. Suyraa=-12 ; b=6.
2a+b+18=0
, p b , P’
246. Giasir 33 1asb hiruti = (= laphan sb téi gian ). Suyra: 3 = — - Hay chimg minh cd p
qa ¢ q

vaq cuing chiahét cho 3, trai voi gia thiét g |a phan s tdi gian.
247. @) Tacod: Y1+/2 = ,/(1+ \/E)Z = {5/1+ 2\2+2= 9/3+ 2.2

Dodo: Y1123 242 =53+ 24283-2J2 = % —(2&)2 -1
b) §9+45.32-/5=-1.

248. Ap dung hing ding thirc (a + b)*> =& + b® + 3ab(a+ b), taco :
a® = 20+ 1442 + 20~ 144/2 + 33/ (20 + 144/2)(20 - 144/2) a > @ = 40+ 33207 - (14v/2) a

o a-6a-40=0 < (a—4)(@+4a+10)=0. Via®+4a+10>0nén = a=4.
249. Giai twong ty bai 21.

250. A=2++/3-+/2.
251. Apdung: (a+b)*=a +b’+3ab(a+h).
T x=33+39 .Suyrax®*=12+33x o x*-9%x-12=0.
252. Sir dung hing ding thuc (A —B)* = A%~ B® - 3AB(A —B). Tinh x3. Két qua M =0
253. a) X3 =-2;X,=25.
3
u=v'+6
b) Pat u= Ix- 9,v= x- 3, taduogc: . &S u=v=-2 = x=1
Vv=Uu’+6
0 Pit: Yx*+32=y>0. Kétqua x==7.
X3+1+1‘+‘\/X3+1—1‘.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?=y2 = P=2¥x+2
258. Tacs: P=\/(x-a)’ +\(x=b)’ =|x-a|+|x—b|>|x-a+b-x|=b-a (a<b)

254. Pua biéu thic vé dang : A =
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Déu dang thirc xay ra khi (x —@)(x —b) >0 < a<x<b.ViyminP=b-a < a<x<b.
259. Viat+b>c;b+c>a;c+a>b. Apdung bat dang thirc Cauchy cho ting cap so duong

J@+b-obrc—a) <@rb-Orbre-a) _,

2
Jo+c-a)c+a-b) < (b”_a);(“a_ b) _¢
Jcra-b)arb—g) < &ra= b);("”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 vachi 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 =Ja4+4=2J2.
261. 2A = (a—b)*>+ (b—c)* + (c—a)>
Tacé:c—a=-(a—c)=-[(@a=b) +(b—0)] =- (V2 +1+ 2 -1) =-2+/2.
Dodé:2A=(N2+1)2+(+2 - 1%+ (-24/2)?=14. SuyraA="7.

262. Dua pt vé dang : ( X—2—l)2 +(\/F>—2)2 +(\/Zf5—3)2 =0.

263. Néu 1<x<2 thi y=2.

264, Bit: VX —1=y>0. M =X —1(¥X—1+2)(3-¥x1).

265. Goi cac kich thudce cua hinh chir nhatlax, y. Véi moi x, ytaco : X2 + y2 > 2xy. Nhung X2
+y2=(8\/§)2=128, nén xy <64. Do dd:max xy=64 < x=y=8.

266. Vi moi a, b ta ludn co : a® + b?>2ab. Nhung a®+ b?=c? (dinh li Pytago) nén:

a+b

?>2ab o 22> a2 +h2+ 2 & 22> (a+b)’ © cV2 >a+b o c>

DAu ding thirc xay ra khi vachi khi a =b.
267. Bién doi ta duoc : (x/a'b—\/ab')z+(«/a'c_\/§)2+(\/ﬁ_\/@)2 -0

268. —2<x<-1; 1<x<2.
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