GCOM VnDoc - Tai tai liéu, vin ban phap luét, biéu miu mién phi
Mot so bai tap toan nang cao
LOP9
PHAN I: PE BAI
1. Chtmg minh /7 1a 56 vo ti.

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

N

w

. Cho x + y = 2. Tim gi4 tri nho nhat cta biéu thirc: S =x2+ y2

(s +b
a) Cho a > 0, b > 0. Ching minh bt déng thirc Cauchy : — 2 Jab .

b

. bc ca ab
b) Cho a, b, ¢ > 0. Chlitng minh rang : —+F+—2 a+b+c
a c
¢) Cho a, b> 0 va 3a + 5b = 12. Tim gi4 tri 16n nhat cta tich P = ab.
. Cho a+ b= 1. Tim gi4 tri nho nhét ctia biéu thirc : M = a3 + b3.
. Cho a® + b® = 2. Tim gia tri 16n nhét ctia biéu thirc : N=a+b.

. Cho a, b, ¢ 14 cac s6 dwong. Ching minh: a®+ b3 + abc > ab(a + b + ¢)

L I SN W

. Tim lién hé giita céc sd a va b biét rang: |a + b| > |a — b|

L

a) Chirng minh bat dang thic (a+ 1)>>4a
b) Cho a, b, ¢ >0 va abc = 1. Ching minh: (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(@%+b2+c?)
11. Tim céc gia tri cua x sao cho:
a) [2x-3|=|1-x| b) x>—4x< 5 ¢) 2x(2x - 1)< 2x— 1.

12. Tim cac sd a, b, ¢, d biétrang : a2+ b2+ c2+d2=a(b+c+d)

13. Cho biéu thitc M = a2 + ab + b? — 3a — 3b + 2001. V&i gia tri nao cta a va b thi M dat gia trj

nho nhat ? Tim gia tri nhé nhat do.

14. Cho biéu thirc P = x? + xy + y2 — 3(x + y) + 3. CMR gia tri nh6 nhét ciia P bang 0.

15. Chimg minh rang khong c6 gi tri nao ctia x, y, z thda man dang thirc sau :
x?+4y?+ 72 -2a+8y—6z+15=0

1

16. Tim gia trj 16n nhat cua biéu thirc : A = ———
X" —4x+9

17. So sanh cac sb thuc sau (khong dung may tinh):

a) V7 +15va7 b) V17 ++/5 +1va /45
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18.

19.
20.

21.

22.
23.

24.

25.

26.

27.

28.
29.

30.
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o) w va~27 d) 32 vi 243

Hay viét mot s6 hitu ti va mot s6 vo ti 16n hon +/2 nhung nho hon /3
Giai phuong trinh : /3x> +6x +7 +/5x> +10x +21 =5-2x —x.
Tim gi4 tri 16n nhat cua biéu thie A = x2y voi cac didu kién x, y > 0 va 2x + xy = 4.
1 1 1 1
Cho S= + +....+ +...+ .
V11998 +/2.1997 Jk(1998 —k +1) 1998 —1
1998
Hay so sanh S va 2. ——.
1999
Chimg minh ring: Néu s6 tu nhién a khong phai la sé chinh phuong thi v/a 14 sb vé ti.
Cho cic sb x va y cung ddu. Chimg minh rang:
a) —+ Y50
y X

Chung minh rang cac s6 sau 14 sd vo ti:
a) 1+ \/5

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

n
C6 hai s6 vo ti duong nao ma tong 1a sé hiru ti khong?
2 2
(A . . , . 3 X Yy Xy
Cho céac s0 x va y khac 0. Ching minh rang : — +-—+42>3| —+= |
y X y X
2 2 2
P , s X zZ X z
Cho céc s0 x, y, z dwong. Chirng minh rang : —+y—2+ — 22—+ X+ —.
y. z0 Xy z X
Chung minh rang tong ciia mot sd hitu ti voi mot s6 vo ti 1a mot s6 vo ti.

Chung minh cac bat dang thuc:
a) (a+b)’< 2(a’+b?)
b) (a+b+c)>< 3(a®+b>+c?)
¢) (ar+tax+t...+a)<n(@’+a’?+..+ad).

Cho a* + b® = 2. Chirng minh rang a + b < 2.
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31. Chimg minh rang: [X] + [y] < [X + y] .

. . 1
32. Tim gia tri 16n nhat cta bi€u thirc: A =————.
X" —6x+17
\ cyo . £, X'y z L.
33. Tim gia tri nho nhat cuia: A =—+=—+— vdi X,y,z> 0.
y z X

34. Tim gia tri nho nhat cia: A =x?+y? biét x +y=4.
35. Tim gié tri 16n nhat ctia: A =xyz(x +y)(y +z)(z +x) véix,y,z>0;x+y+z=1.

36. Xét xem céac s a va b co thé 1a s6 vo ti khong néu :

N S
a) ab Vagla sO VO ti.

b) a+bvé%léséh&uti (a+b#0)

¢) atb,a’vab?lasdhituti (a+b#0)
37. Cho a, b, ¢ > 0. Chirng minh: a®+ b3 +abc > ab(a + b + ¢)
b C d

38. Cho a, b, ¢, d > 0. Chimg minh: ——+— 4+ 4+ ¢ >»
b+c c¢c+d d+a a+b

39. Chiing minh rang [2X] bang 2[X] hodc 2[X]+1

40. Cho s6 nguyén duong a. Xét cc s6 c¢6 dang: a + 15; a + 30; a + 45; ... ; a + 15n. Chimg
minh rang trong cac s6 d6, ton tai hai s6 ma hai chir s6 dau tién 1a 96.

41. Tim cic gi4 tri ciia x dé cac biéu thirc sau c6 nghia :

2—+ 2X

3 B——1 C——1 D——1 E=  x+
VX +4x -5 VX —+/2x -1 1-vx* -3 X
G=+3x-1-/5x -3 +x2+x+1

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

A=x*—

b) Tim gia tri nho nhat cia biéu thirc sau:

M=\/X2+4X+4+\/X2—6X+9 )

¢) Gidi phuong trinh: ~/4x2 +20x +25 + vx? —8x +16 = Vx> +18x + 81
43. Giai phuong trinh: 2x* —8x —3+v/x* —4x—-5=12.

44. Tim cac gia tri cia x d€ cac bicu thirc sau c6 nghia :

A=vVx*+x+2 B= ! C=2—\/i—9x2 D= 1

1-3x Vx® —5x+6
E=— 1 G=——+x-2 H= vk 2-2x-3+3\-x°

2x+1+J; X" —4
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x? —3x
x—3

45. Giai phuong trinh: =0

46. Tim gi tri nho nhat cta biéu thuc : A = JX +x.

47. Tim gi4 tri 16n nhat cia biéu thic : B=+/3—-x +x

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

¢) Vn+2—-+/n+1 va Vntl—+vn (nlasd nguyén duong)

49. Vi gia tri nao cta x, biéu thic sau dat gia tri nho nhat: A =1-+/1-6x+9x° +(3x—1).

50. Tinh : a) 423 b) \V11+6+2 &) \27-10-2
d) A=+m?+8m+16 +Jm> —8m +16 &) B=\n+2h—1+h-2h-1 (@

>1)

841
45+ 441 445441

52. Tim c4c s6 X, y, z thoa man dang thirc: (2x —y)’ +(y—2)" +J(x+y+2)* =0

53. Tim gi4 tri nho nhat cta biéu thirc: P = \/25){2 -20x+4 + \/25)(2 -30x+9.

51. Rat gon biéu thirc: M =

54. Giai cac phuong trinh sau:

a)Vx’ —x—-2-/x-2=0 b) Vx* —1+1=x" c) \/xz—x+\é(2+x—2:0

d) x —vx*—2x?+1=1 e) VX’ +4x+4+ Kk —4|=0 g) k-2 + k-3 =-5
h) Vx? —2x +1 + x> —6x+9 =1 i) VX+5+2-x =x>-25

K) VX 4+3—4x —1 +4x +8 -6k —1 =1 ) Bx+1+Bx—5=fIx+4+ Bx—2

2 2
.z A X"+
55. Cho hai so thuc x va y thda man cac dicu ki¢n: xy =1 vax>y. CMR: Y > 22
X-y

56. Rat gon cac biéu thic:

2) \/13+3o\/2+\/9+4ﬁ b) Ym+2vm—1 + yin—2 v —1

o) \/2+ﬁ.\/2+\/2+\@.\/2+\/2+\/2+ \6.\/2—\/2+ R+b d) \227-300 + 234228
57. Chimg minh rang \/2+\/7:£+g.

2
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58. Rt gon cac biéu thic:

\/6+2\/>+3+ \/62ff+f)
ﬁ

a)C= b)D =

V9-6v2 -6
N .

59. So sanh:

) VV6+420 va 146 b) Y17 +12+2 va A2 +1 ¢) V\28—16-8 va \B-2
60. Cho biéu thuc: A:\/x—\/xz—4x+4

a) Tim tap xac dinh ciia biéu thirc A.

b) Rut gon biéu thirc A.
61. Rt gon cac biéu thuc sau:
a) J11-2410  b) y9-2+f4 0) V3114672 —y5+246
J2 4464245 -7+ 210

62.Choa+b+c=0;a,b, c#0.Chirng minh déng thure:

[

b2
63. Giai bat phuong trinh: Vx* —16X+60 <x —6.

64. Tim x sao cho: Vx> -3 +3< x>,

1 1 1
=|—+—+=
a b ¢

65. Tim gia tri nho nhat, gia tri 16n nhat cia A = x2 + y2 , biét rang;
X2(x*+2y2-3)+(y?-2)*=1 (1)
66. Tim x dé biéu thirc c6 nghia:
1 V16
A)A=—m— b)B——X Vx2-8x +8
X —+/2x -1 V2x +1

X+Vx’—2Xx X-—-+x -2x

—VxT-2x  x++x7-2x

a) Tim gia tri cia x dé biéu thirc A c6 nghia.

67. Cho biéu thic: A =

b) Rat gon biéu thirc A. ¢) Tim gia trj ciia x dé A <2.
68. Tim 20 chit s6 thap phan dau tién cta s6: /0,9999....9 (20 chit s6 9)
69. Tim gia tri nho nhat, gi4 tri 16n nhit cia: A =|x- V2 [+ |y —1|véi|x|+]|y|=5
70. Tim gi4 tri nho nhat cia A = x* + y* + z* biét rang xy + yz + zx = 1

71. Trong hai s6 : \/H ++/n+2 va 2+/n+1 (nla sb nguyén duong), s ndo 16n hon ?
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72. Cho biéu thuc A = \/7+4\/§+\/7—4\/3_ . Tinh gia tri cia A theo hai cach.
73. Tinh : (V2 + 3 +V5)(V2 + V3 = V5) (V2 = B+ V5) (=2 + B + 5)

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

75. Hiy so sanh hai sé: a=3/3-3 va b=2\/5—1; J2++5 va \/\g/%‘l

76. So sénh \4+7 —y4—~7 =<2 vasbo.

\/§+\/§+\/€+\/8_+4
NSENCESNZI

78.Cho P = \/ 14 + /40 + /56 + +/140 . Hay biéu dién P dudi dang téng ctia 3 can thirc bac hai

77. Rat gon biéu thirc : Q =

79. Tinh gi tri cua biéu thirc x2 + y2 biét rang: x\/l —y’ + y\/l —x?=1.
80. Tim gi4 tri nho nhat va 16n nhit cia: A =+/1-x +V1+x .

, 2
81. Tim gia tri 16n nhat cua: M =(\/;+\/E) voia,b>0vaa+b<1.

82. CMR trong cac $b 2b+c—2\/ﬁ;2c+d—2\/33;2d+a—2\/|£;23+b—2 cd co it

nhat hai s6 duong (a, b, ¢, d > 0).

83. Rut gon biéu thie: N = \/4\/g+8\/§+4\/§+18 )

84. Cho X+y+Z=\/g+ yz+\/z;,trongd(')x,y, z>0. Ching minhx =y = z.

85.Cho aj, a2, ..., a, > 0 va aja;...a, = 1. Ching minh: (1 +a;)(1 + a2)...(1 +a,) >2".

86. Chimg minh : (va +b )2 >22(a+b)vab (a,b>0).

87. Chtng minh rang néu cac doan thing c6 do dai a, b, ¢ 1ap dugc thanh mot tam giac thi cac
doan thang c6 d6 dai \/g , \/E , \/E cling 1ap dugc thanh mot tam giac.

_ b2 2
88.R1'1tgc_)n: a) A:@T\/b—_\/% b) B: (X+2) SX'

2
-

> 2 . Khi ndo ¢ dang thirc?

a’+2

Var +1

89. Ching minh rang v4i moi so thuc a, ta déu co:

90. Tinh: A = \/3 + \/g + \/3 - \/g bang hai cach.

91. So sinh: 2 @ v 6.9 b) VI3 12 va T -6
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243 . 2-3
V242443 N2-2-4B
93. Giai phuong trinh: \/X+2+3\/2X—5 +\/X—2—\/2X—5 :2\/2—.

135..2n-1) |

2.4.6..2n \2n+1
. ] a2 b2
95. Chiing minh rang néu a, b > 0 thi \/; + \/E < F +4—.
a

A:\/x—w/4(x—l)+\/x+w/4(x—l) (1_ 1 )
\/X2—4(X—1) ' x—1)

a\/g+b\/; 1

97. Chimg minh cac dang thirc sau: a) : =a-b (a,b>0;a#b)

NN

(S s o
1-2 1-3 V75 Va+1 B-1)

92. Tinh: P =

94, Chimg minh rang ta luén co: P =

; Vne Zq+

96. Rut gon biéu thirc:

0).

98. Tinh : a) \/ﬁ—\/3—\/m . b) 2\/3+\/5—m
5 (\/m—\/\/28—16\/3—j.\/\/7+\/4§.

99. Sosanh: a) /3 ++/5 va V15 b) 2++15va M2 +7
¢) VI8 ++/19 va 9 d) ——va \5.425

100. Cho hang dang thuc:

a+\/g \/a+mi\/a—\/;2j

2

16
7

(a,b>0vaa’>—-b>0).

Ap dung két qua dé rat gon

2+43 2-3 b) B2 B2
S22+ f—\/z B -2 re2b

0 \/2@#@—2«5—@, 2

2410 —242 -1

101. Xac dinh gié tri cac biéu thirc sau
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a) A= at Y voi X—2(a+l) y:l(b+l—j (a>1;b>1)
a

Xy+\/x —1.\/y -1 2 b
b)B:\/a+bx+\/a—bx véi X:221—1112’ <1
Ja+bx —+a—bx b(1+m )
2x —/x* -1

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

a) Tim tat ca cac gia tri ciia x dé P(x) xac dinh. Rut gon P(x).
b) Chirng minh rang néu x > 1 thi P(x).P(- x) <0.

JX+2-4Ux—2 +/x + 244 -2

4 4

103. Cho biéu thirc A =

a) Rut gon biéu thirc A.
b) Tim céc s6 nguyén x dé biéu thirc A 13 mot sé nguyén.

104. Tim gia tri 16n nhat (néu cd) hoac gia tri nhé nhat (néu co) cua cac bicu thic sau:

)NI—x2  b)vx—x (x>0) O)l+2—x d) k—5-4
e)1-2v1-3x @) V2x2—2x+5  h)l-~x2+2x+5 i)
105. Riit gon biéu thitc : A =~/x ++2x—1 —yx —2x 1 , biing ba cach ?
106. Rt gon cac biéu thirc sau : a) \/5\/5 +5\/48—10\/7 +43

b) V41101245 +y4— 104245 ¢) \W04-425 — Da+42-5 .

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

1
2x—\/;+3

) \/a+\/gi\/a—\/‘t_>=\/2(ai\/E) b) Jatb = \/Hx/ai—i\/a— a’—b

2

108. Ritt gon biéu thirc : A = /x +2v2x —4 +y/x —22x -4
109. Tim x vay saocho: x+y—2 =\/;+\/§—\/5

110. Chimg minh bét dang thirc : \/32 +b’ +\/02 +d* > \/(a+c)2+ (b+d)2 :

2 2 2
111. Cho a, b, ¢ > 0. Ching minh : a + b + ¢ > a+b+c
b+c c+a a+b 2

112. Choa,b,c>0;a+b+c=1. Chiing minh :
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a) \/a+1+\/b+1+\/c+1<3,5 b) \/a+b+\/b+c+\k+a£\g .

113. CM: \/(az +) (b2 +¢?) + \/(az +d)(b? +d )2 (a+b)(c+d) véia,b,c,d>0.

114. Tim gia tri nho nhat ctia: A =X + Jx .
_ (x+a)(x+b)

X

115. Tim gia tri nh6 nhat cia : A

116. Tim gia tri nho nhat, gia tri 16n nhat cia A = 2x + 3y biét 2x2 + 3y2 < 5.

117. Tim gia tri 16n nhat cia A=x + V2 —X .

118. Giai phuong trinh : Jx—1-+/5x—1=+/3x-2
119. Giai phuong trinh : \/X+2\/X—1 +\/X—2\/X—1 =2

120. Giai phuong trinh : 3x” +21x +18 +24/x* +7x +7 =2

121. Giai phuong trinh : +/3x> +6x +7 +/5x> +10x +14 = 4 —2x — x°

122. Ching minh cac s6 sau 1a s6 vo ti : \/§ — \/5 ; 2\/5+ \/?7

123. Chimg minh Vx -2 ++/4-x <2.
124. Ching minh bét dang thirc sau bang phuong phap hinh hoc :

JaZ+b> b2 +c? >b(a+c) véia,b,c>0.
125. Chtirng minh /(a +b)(c+d) >+ac ++/bd védia, b,c,d>0.
126. Chung minh rr:ing néu cac doan théng c6 dog dai a, b, c 1ap dugc thanh mot tam giac thi cac

doan thrfmg co do dai \/; , \/E , \/E cling 1ap dugc thanh mot tam giac.

(a+b)’ +a+b

127. Chitng minh >a\b+bya véia, b>0.

128.Ch1’rngminh\/ a +\/ b +\/ © 52 véiab,c>0.
b+c a+c a+b
129. Cho x4/1—-y” +y+v1—x* =1. Ching minh rang x? + y* = 1.

130. Tim gia tri nho nhit cia A = \/X —24Jx -1+ \/X +2+4x -1

131. Tim GTNN, GTLN cia A=+v1-x++1+x .

132. Tim gia tri nho nhat cia A = \/x2 +1+ \/x2 —-2x+5

133. Tim gia tri nho nhat cia A = \/—x2 +4x+12 - \/—X2 +2x+3.

134. Tim GTNN, GTLN ciia: a) A =2x ++/5-x’ b) A=x (99+ V01— x> )
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‘ a b . .
135. Tim GTNN cia A =x+y biétx,y > 0thdaman —+—=1 (avab la hang so duong).
XYy
136. Tim GTNN cua A=(x+y)(x+2z) voix,y,z>0, xyzx+y+z)=1.
137. Tim GTNN cua A=ﬁ+g+z Vvoix,y,z>0,x+y+tz=1.
zZ X Yy

2 2

2
138. Tim GTNN ctia A=——+—2 4+ 2 bibtx,y,2>0, Xy +/yz +zx =1.
X+y y+z z+X

, 2
139. Tim gia tri l6n nhat cua : a) A:(\/;+\/B) voia,b>0,a+b<1

b) B=(J§+JE)4+(J;+\£)4+(J;+Ja)4+(\ﬁ;+ \E)4+(\/g+ VE)4+ (\[+ \5)4
vol a,b,c,d>0vaa+b+c+d=1.
140. Tim gia tri nho nhit cia A =3*+3Y véix +y=4.
b +
c+d a+b

141. Tim GTNN cua A =

voli b+c>a+d; b,c>0; a,d>0.

142. Giai cac phuong trinh sau :

a) x> —5x —2/3x +12=0 b) x* —4x =8k —1 ¢) Wx+1- Bx+4=1
DVXT-Vxr1=2 e)vx—2vkT1-vk-T=1 g) vx+\Px—1+k—Px—1=+b

D) Vx 42 —4vx =2 +4x+7—6x -2 =1 )k + Wk Af—x =1
k) VI=~/x>—x =x -1 1) \2x% 48X +6 + k2 —1 =2x +2
m) Vx> +6 =x —2x* -1 n) VX+1+ VX +10 = VX +2 + K +5

0) Vx =T +x+3+2[(x ~1)(x*=3x +5 ) =4-2x

D) V2x+3+x+2 +\2x+2-Vk+2 =142k +2 .
Q) V2x2—9x +4 +332x -1 = V2x> +21x —11
143. Rt gon biéu thirc : A=(2\/§—\/§+3\/5)(\/1—8—\/2—0+2\/2—).

. 1 1 1
144. Ching minh rang, Vn € Z+,taluéncod: 1+ —=+—+....+ —=>2(vn+1-1).
g minh e, ¥ & 2 A A el AR
145. Tryc can thic 3 mau : a) ; b) 1—
o RTINS T
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146. Tinh

a)\/\/_ 329620 b)\/6+2\/5— NERSNTIS! \/vg B o126
147. Cho a = /3 —\B.(3 + \E)(\/E— \5) . Chimg minh ring a 13 s& tu nhién.

V3-2V2 3422
W17-1242 1741242

149. Giai cac phuong trinh sau :

148. Cho b = . b ¢6 phai 12 s6 tw nhién khong ?

2) (V3-1)x—x+4-3=0 b) (B-1jx=2(B+1)k-38
(5-x)V5-x+(x-3)vx-3 B
c) NG =2 d)x+k-5=5

150. Tinh gia trj ctia biéu thic:

= 125 - 29| + 425+ 4421 = 1245 +29 - \25 -4 BT

1 1 1

1
:ﬁ+ﬁ+ﬁ+\/§+\/§+ﬁ+...+m.

151.Ratgon: A

152. Cho biéu thirc : P =

1 1 1 1
2 Bt A T - Ba+l

a) Ruat gon P. b) P c6 phai la s6 hiru ti khong ?
153. Tinh: A= ! + ! + ! +..+ !
o 2\ﬁ+1\5 3\/§+2\/§ 43 +34 7 10099 +99[00
154. Chimg minh : > .
f f f

155. Cho a =+/17 —1. Hay tinh gia trj ctia biéu thirc: A = (a’ + 2a* — 17a3 — a2 + 18a — 17)2000,

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

158. Tim gia tri Ion nhat cia S=+x—1+./y—2 ,biétx+y=4.

, V3 1+2a 1-2a
159. Tinh gia tri ctia bi€u thirc sau voi a =—: A = + .
I++1+2a 1-+/1-2a

160. Chirng minh cac dang thirc sau :

) (4+15)(v10 - V6 ) Va5 =2 b) VAR 26 = VB (B+1)
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0) \/3—\/5(3+\/§)(J1_0—J5):8 d) \/\/7+J4_:g(\/§+1) e) \/|7—4\§+4\E: $-2

161. Ching minh cac bat dang thirc sau :

5+\/— 5-5
a) 27 +6 > /48 b)5 55 h V0 <0

J5+1 J5-1
2 [Hﬁw N IJ(I 52 jmmo

V243-1 V2-3( 3 8 ) 1 T
D 2[( I+2+£j_ﬁ+ N2 >0

&) VW2 4202 1 42221510 @) yM7+12+8 - & > b1
) (VW3 435 3T )= (BB 44T )<3 “ﬁ+ﬁzﬁ“2‘ﬁ 0.8

. 1
162. Chung minh rang : 2v/n+1 —2vn <—<2vn -2+vh—1. Tirdé suy ra:

Jn
2004 <1+L+ L+ + ;< 2005
V2B V1006009
x 2 +3+4/4 3
163. Truc can thirc d mau : a b) ———.
' )J§+J§+J8+J_+4 )2+$5+$Z

164. Cho x = 3+ \/7 f 2 Tinh A = 5x2+ 6xy + 5y2.

NCEN AN
165. Ching minh bét dang thirc sau : 2002 2003 > /2002 + /2003 .

+
J2003 V2002

2 2
. —-3xy+
166. Tinh gi4 tri ciia biéu thic : A:% Vol x=3++/5 viy=3-+5.
X+y+

167. Giai phuong trinh : ——2X 5 =34 24x -

NN
168. Giai bit cacpt: a) 3v/3+5x 2~/72 b)%\/IOx—MZl ¢) \/2+2\/2+\/2?z4.

169. Rat gon cac biéu thirc sau :

a)A:\/g—\/3—\/29—12x/§ b) B=i-a+ . \a(a-1)+a /a—_l
a
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c)C

E =

170.

171.

172.

173.

174.

175.

176.
177.

178.

179.

180.

181.

182.

183.

184.

185.

186.
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O X+3+2 x>—9 d) D= X2+5X+6+X\/6—X2
3X—X2+(X+2)\/6—X2

2Xx —6+x>-9

1 1 1 1
- + -
J-2 2-B B T pa-bs
Tim GTNN va GTLN cua biéu thirc Az%.
2—-43—-Xx

o ; 2 .
Tim gia tri nhd nhat cta A:1—+— voi 0 <x<1.
-X X

J / ' - -2
Tim GTLN ciia: a) A =X — 1 +./y—2 bidtx+y=4; b) p_Vx-1 4y
X y

Cho a=+1997 —~/1996 ; b = 1998 — 1997 . So sanh a véi b, s6 nao 1én hon ?

Tim GTNN, GTLN ciia : a)A:; b) B=vV—x’+2x+4 .
5+26—x>

Tim gia tri 16n nhit cia A = xv1-x" .
Tim gia trj 16n nhit cia A =|x—y| biét x2+ 4y?=1.
Tim GTNN, GTLN ctia A=x3+7y3 biét x,y>0 ; x2+y2=1.

Tim GTNN, GTLN ciia A = xv/x +y4/y biét x +.y =1.

[x-1
Giai phuong trinh : 1—x ++/x* =3x+2 +(x —2) X 2:3.
X_
Giai phuong trinh : x* +2x -9 =6 +4x +2x° .

1 1 1 1
CMR,Vne Z+,taco: —+ + +...+ <2.
' 2 32 43 7 (n+D)vn
1 1 1

Cho A

= + + +...+ ———=—=. Hay so sanh A va 1,999.
J1.1999  /2.1998  /3.1997 Jdooor 7

Cho 3 sb x, y va \/; + \/§ 1a s6 hiru ti. Chimg minh rang mdi s6 \/; ; \/§ déu 1a s6 hitu ti

Cho azﬂ—Z\/g;bz\/3+2\/E+\/6—4x/5.CMR:a,blécécséhﬁ'uti.
J3-2
Rt gon biéu thirc : P = 2+\/g _\/a_—2 'a\/;+a—\/;—1 . (@>0;a#1)
a+2\/;+1 a—1 \/z;
Ja+1l a-1 ( 1)
Chtmg minh : - +4va||a-—=|=4a. (@>0;a#1
; (J;_l N Ny ( :
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2
(x + 2) —-8x

b—+/ab a b a+b
188. Rt gon : | /a + : N _
. ( \/;+\/Bj (xlab+b \ab —a \/abj

2

187. Rut gon :

(0<x<2)

S5a

Jx? +a’

190. Cho A—(laz):[(%+ \/EJ(%— Ja_j:lﬂ

a) Rut gon biéu thic A. b) Tinh gia tri cia A véia=9.

189. Gidi béit phuong trinh : 2(x +x2+a? ) < (a#0)

c) Voigiatrinaocuaathi|A|=A.

x/5+\/5—1+\/_—\/t_>£ &k J

191. Cho biéu thic : B =

+
a+vab  2vab (a—+ab a++ab

a) Rut gon biéu thirc B. b) Tinh gia tri cia Bnéu a = 6 + 245

c¢) So sanh B véi -1.

192. Cho A—( L1 j |4 Yatb
' Ja-Ja-b a++a+b) a-b
a) Rut gon biéu thirc A. b) Tim b biét | A | = -A.

¢) Tinh gia tri cua A khi a:5+4\/5;b=2+6\/5.

7 Ja+1l a-1 ( 1j
193. Cho biéu thirc A = — +4+fa || \a - —
[\/g—l \/5+1 \/E;

a) Rut gon biéu thirc A.
J6
246"

\/g_ 1 a—\/a—_a+\/;
2 2Ja)\NJa+1 a-1)

¢) Tim gia tri clia a d¢ JA > AL

b) Tim gi4 tri cuia Anéu a =

194. Cho biéu thirc A = [

a) Rut gon biéu thirc A. b) Tim gia trj cia A dé A =- 4
1+ 1- 1+ 1-

195. Thuc hién phép tinh : A = _ra + -—a : ra_  lza
l-a l+a l-a l+a
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2+3 . 2-3
V2442443 N2-2-4B

196. Thyc hi¢n phép tinh: B =

197. Rt gon cac biéu thirc sau :

a)A\/—\f(_j L2 (1}1}
Xy\/7 x+y+2\/)g (\/;4_\/;)3 N \fy_
V(’yix:2—\/§;y:2+\/§.

S e e e
V2(x—Y)

o Co2VIExt 2a l+x s /1 a_ / . 0<a<l
Vi+x? —x l1-a

(a2+1)(b2+1)

¢’ +1

\/X+2\/—1+\/X 2\/_ hx—1
\/X+\/2X 1+\/X— 2x

2_ 2_
198. Chimg minh : \/\/;Jr,/x 4+\/\/§—,/X o P sixsa
X X Jx

~1++2 ~1-2

199. Cho a= , b= . Tinh a’ +b’.
2 2

vol x>y >0

voia,b,c>0 va ab+bc+tca=1

d) D=(a+b)—\/

200. Cho a=+2-1

a) Viéta?; a3 dudi dang Vm -Jm-1 , trong d6 m 1a sd ty nhién.

b) Chirng minh rang véi moi sé nguyén duong n, sb a” viét duoc dudi dang trén.

201. Cho bidt x = +/2 1a mot nghiém ctia phuong trinh x3 + ax? + bx + ¢ = 0 v6i cac hé s6 hitu ti.

Tim céac nghiém con lai.

202. Ching minh 2\/— 3<— <2\/_ 2 voi ne N;n>2.

R

203. Tim phan nguyén ciia sd \/6 + \/6 +ot V6 +/6 (c6 100 dau can).

204.Cho a=2++/3. Tinh a) [az} b) [a3].

205. Cho 356 x, y, \/; + \/§ 1a s6 hiru ti. Chimg minh rang mdi s6 \/;,\/; déu 1a s6 hiru ti
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1 1 1
m+m+...+m<2
1 + ! + 1 +..+ 1
a \/g \/g \/a
minh rang trong 25 s tu nhién d6 ton tai 2 s6 bang nhau.
2++/x 2-+x 2.
i -k
M+ﬂ \/’
Jl+x -1-x

(1+y)
210. Gidi hé phuong trinh {+/y (1+2

)
\/—(1+X)

1
206.CMR,Vn>1,ne N: 5+

207. Cho 25 s6 tu nhién aj, az, a3, ... axs thoa dk : =9 . Chiing

208. Giai phuong trinh

209. Giai va bién luan véi tham sb a

2y
2z
2X

211. Chimg minh rang :

r 7 r M 4 2
a) Sb (8 +37 ) c6 7 chit s6 9 lién sau déu phay.

. 10 C . .
b) So (7 + 4x/§ ) c6 muoi chit s6 9 lién sau dau phay.

212. Ki hiéu a, 14 s6 nguyén gén\/H nhit (n € N*), viduy :
Vi=l=a,=1; 2=lL4=a,=1; BrlT=a,=2; B=2=a,=2

) 1 1 1
Tinh: —+—+—+...+——.
a, a, a, a1950

213. Tim phan nguyén cua cic s6 (c6 n daucin): a) a, = \/2 + \/2 +..+V2+ N2

b) a = \/4+\/4 SN PNy ¢ a, = \/1996+\/1996 +...+ /1996 + V1996

214. Tim phan nguyén cia A véin e N: A = \/4n2 ++/16n° +8n+3

\ r r 200 r 1
215. Chting minh rang khi viét s6 x = (\/5 + \/E ) dudi dang thap phén, ta dugc chir so lién
truée ddu phay 1a 1, chit s6 lién sau ddu phay 1a 9.

i . 250
216. Tim chir s0 tdn cung cua phan nguyén cua (\/5 + \/5 ) .

217. Tinh tong A=|:\/i:|+|:\/5:|+|:\/§j|++|:\/2?}

218. Tim gié tri 16n nhat cia A =x%3 —x) v6i x> 0.
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219. Giai phuong trinh : a) Yx+1+37-x =2 b) Yx=2++/x+1=3
220. C6 ton tai cac sb hiru ti duong a, b khong néu : a) \/g+\/5=\/5 b) \/54_\/3:{‘/5.

221. Chimg minh cac s saula s vo ti : a) 35 b) P2 +3Y4

NPr ‘ +b+
222. Chtirng minh bat dang thirc Cauchy véi 3 s6 khong am : a3_c > 3/abc .

. b d . 1
223.Choa, b, ¢, d > 0. Biét ——+——+——+——< | Chimg minh ring : abed < —.
l+a 1+b 1+c 1+d 81
x> y? 70 X LY
224. Chimg minh bat dang thirc : — +—5+—F2— —+ — Vo1 X,y,2z>0
y. z0 x° y z X

225. Cho a=%/3+%/§+%/3—%/§ ; b:2i/3_ .Chtrngminhréng: a<b.
g . , 1Y
226. a) Ching minh véi moi s0 nguyén duongn, tacd: | 1+—| <3.
n

b) Chirng minh rang trong cac sb c6 dang Q/H (n 12 s6 ty nhién), sd 3/5 c6 gia tri 16n nhat

227. Tim gié tri nho nhét cia A = \/X2 +x+1+ \/X2 -x+1.

228. Tim gi4 tri nho nhét cia A = x%(2 —x) biét x <4.

229. Tim gié tri 16n nht cia A = x>0 —x? .

230. Tim gié tri nho nhét, gia tri 16n nhat ciia A = x(x2—6) biét 0 <x <3.

231. Mot miéng bia hinh vudng ¢6 canh 3 dm. O mdi goc cua hinh vudng 16n, nguoi ta cat di
mot hinh vuéng nho roi gép bia dé duoc mét cai hop hinh hop chir nhat khong nép. Tinh canh
hinh vudng nho dé thé tich cta hop 1a 16n nhat.

232. Giai céc phuong trinh sau :

a) 1+3/x 16 =3/x +3 b) L -x+k-1=1
Ix +1+3x -1 =35x d) 232x -1 =x+1

0 i/)(3—3)(—()<2—1)\/)<2—4 A J7-x -3x-5

= _ 6
2 J Y7-x+3 x-5
h) Yx+1D> +3Yx-1)> +x> -1 =1 i) x+1+k+2+3k+3=0
k) x> +¥+x+1-x =3 ) a—x+ib-x=%+b-2x (a b la tham

s6)

233. Ratgon A =
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234. Tim gia tri nh6 nhét cua biéu thic : A =vx? —x +1+/x> +x +1

235. Xac dinh cac sd nguyén a, b sao cho mot trong cac nghiém ciia phuong trinh : 3x3 + ax? +
bx+12=01a 1++/3.

236. Chimg minh /3 1a s6 vo ti.

237. Lam phép tinh : a) 3/1+\/5.9/3—2\/§ b) g/9+4\/5_.i/2—

238. Tinh: a=1320+14v2 +320-14-2 .

239. Chimg minh: 47+5v2 +3/7-2J5 =2.

240. Tinh : A:(3/7+\/E—‘{/28—16x/3_).‘{/7+\/4§.

241. Hay lap phuong trinh f(x) = 0 v6i hé s6 nguyén c6 mot nghiém 1a : x = i/g + %/5 .
1

74542

242. Tinh gia tri cha biéu thic : M=x>+3x— 14 v6i x =1/7 + 542 -

243. Giai cac phuong trinh : a) Ix+2+325-x =3.

b) ¥x—-9 =(x-3)+6 ) Vx2+32-24x%+32 =3
244. Tim GTNN cua biéu thtc : AI\/X3+2(1+\/X3+1)+\/X3+2(1—VX3+1).

245. Cho cac s6 duong a, b, ¢, d. Ching minh:a+b+c+d > 4%/abed .

, . 8—x 3/— N 3\/—2 4 | -
246. Rut gon: P = 5 \/_ L 2+\/_J [\/— J{\/—+2\/,J x>0, x # 8

247.CMR: x = 3/5 - \/ﬁ + 3/5 + \/1—7 1a nghiém cta phuong trinh x* — 6x — 10 = 0.

1 ,
248. Cho X =—————+ 34— /15 . Tinh gia tri biéu thirc y = x* — 3x + 1987.

Ja-15
a+\2e V5045 Yfa-1.

249. Ching minh dang thic : =

3/2—\/5,{/\/9+74\/__3/a_2+3/;
250. Ching minh bét dang thirc (m+%/2+\/§j.i/\/§—2—2,1<0.

251. Rt gon cac biéu thic sau:
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1
Y A:%/a_4+%/a2b2+i/b_“ by | b4 1+2ifb 24
Ya? +3fab +3b* b+8 (%/E+2)3. 1_2,\/1_ b+8
3
b

&) C= a%/;—2a%+%/azb2+%/a2b—{/abz 1

252.Cho M = \/X2 —4a+9 + \/X2 —4x +8 . Tinh gia trj ctia biéu thic M biét rang:

Jx?—4x+9—x*—4x+8=2.

253. Tim gi4 tri nho nhatcia: P = \/X2 —2ax+a’ + \/X2 —2bx+b* (a<b)

254. Chung minh r.':fmg, néu a, b, ¢ 1a d6 dai 3 canh ciia mot tam giac thi :
abc>(a+b-c)b+c—a)c+a—Db)

255. Tim gia tri ctia biéu thirc | x —y | biét x + y =2 va xy =-1

256. Biéta—b= \/5 +1,b-c= \/5 - 1, tim gia tri cta biéu thic :

A=a%2+b*+c?—ab—bc—ca.

257. Tim x, y, z biét rang : x+y+z+4=2\/x—2 +4\/y—3 +6+2-5 .

258. Cho y:\/x+2\/x—1 + \/X—2\/X—1 . CMR, néu 1 < x <2 thi gia tri cia y 1a mot hang

4
A

sO.
259. Phan tich thanh nhan tt: M =7Vx -1 -vx*—=x*+x-1 (x>1).

260. Trong tat ca cac hinh chir nhat c6 dudng chéo bang 8 \/5 , hay tim hinh cht nhat c6 dién
tich 16n nhat.

261. Cho tam giac vudng ABC c6 cac canh goc vudng 13 a, b va canh huyén 13 ¢. Ching minh

s . a+b
rang taluéoncd: ¢ = ——

2=

262. Cho cac sd duong a, b, c, a’, b’, ¢’. Chirng minh rﬁng :

£ b
Néu +/aa'++/bb'++/cc’ =\/(a+b+c)(a‘+b'+c') thi 3'= g: % :
a c
263. Giai phuong trinh : |x®>—1|+|x?>—4]|=3.

264. Ching minh rang gia tri cta biéu thie C khong phuy thudc vao x, y :

1 _ x+y (x+y)'
EE R TAR
ey el

C:

voix>0;y>0.
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265. Chimg minh gia tri biéu thirc D khong phu thudc vao a:

. 2+4va Ja-2)ava+ta-+a-1
la+2va+l a-l Ja

voia>0 ; a#1l

a+c’

c
+ J—
Jac +¢  ac—a  +ac

: - 1
266. Cho bidu thac B = {\/5 L Lovac J_ -

a++/c

a) Rt gon biéu thirc B.
b) Tinh gié tri cua biéu thirc B khic=54;a=24

¢) Voigiatrinaoctiaavacde B>0; B <0.

q 2 2 1
267. Cho biéu thirc : A= \/m+ m2+\/m— = \/1+—2 v6im>0;n>1
l+n l+n n

a) Rut gon biéu thirc A. b) Tim gia tri cia A voi m =+/56 + 24\/§ .

¢) Tim gia tri nho nhat ctia A.

268. Rit gon D = VI+x B I-x /1 _1=x X
' VI+x —+/1-x \/1—x2—1+x x? X J1-x+1-%x°

1 2 (2
\/;—1 X\/;+\/;—X—l ' x+1

a) Rat gon biéu thirc P. b) Tim x sao cho P <0.

X2+\/; 2X+\/;
_— ]l
X—vx +1 \/;

a) Rt gony. Timx dé y = 2.

269. Cho Pz{ j voix>0;x#1.

270. Xét bicu thie y =

b) Gia sir x > 1. Ching minh rang: y-|y|=0

¢) Tim gia tri nho nhét cua y?
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PHAN II: HUONG DAN GIAI

2
. m m .
1. Gid sir /7 12 86 hitu ti = /7 =— (t6i gidn). Suy ra 7=—- hay 7n> =m? (1). Déng thic
n n
nay ching t6 m>:7 ma 7 lasénguyéntdnénm : 7. Ditm =7k (k € Z), ta co m? = 49k (2).

Tir (1) va (2) suy ra 7n? = 49k? nén n? = 7k? (3). Tur (3) ta lai con? : 7 va vi 7 14 s6 nguyén to

N . A A A A m A A .9 & <9 s A A
nén n : 7. m va n cung chia hét cho 7 nén phan s6 — khong toi gian, trai gia thiét. Vay \/7
n

khong phai 1a s6 hitu ti; do d6 ~/7 14 s6 vo ti.

2. Khai trién vé trai va dat nhan tir chung, ta dugc vé phai. Tir a) = b) vi (ad — bc)? > 0.

3.Cdach I : Tux+y=2tacoy=2-x.Dodo: S=x>+2-x)*=2(x—-1*+2>2,
VayminS=2 < x=y=1.

Cach 2 : Ap dung bat dfmg thirc Bunhiacopxki véia=x,c=1,b=y,d=1,taco:

Ty ?<x+y)(1+1) © 4<2(x*+y)=2S < S>2.>mimS=2khix=y=1

4. b) Ap dung bat dang thirc Cauchy cho cic cip s6 duong % va % ; t;_c va %; % va % ,

ta lan luot co:

be cay,fbeca s, be,abs, /lﬁ.a—bzzb (8,05 [R50 cong timg
a b a b a c a ¢ b ¢ b ¢

vé ta dugc bat ding thie can chimg minh. Diu bang xay rakhia=b =c.

. _ 3a+5b
c¢) Vi cac so6 duong 3a va 5b, theo bat dang thirc Cauchy ta c6 : a 5 >+/3a.5b .

12 12
< (Ba+5b)2>4.15P (viP=ab) < 122>60P < PS? :>maXP=?.

Dau bang xday rakhi 3a=5b=12:2 < a=2;b=6/5.

5.Tacob=1-a,dodoM=a+(1—-a)P=3@a—-"%)*+Y% > % .Dau“="xayrakhia="'%.

Viy minM=% < a=b="%.

6.Dita=1+x=>b’=2-a’=2-(1+x)’=1-3x-3x>-x*<1-3x+3x*-x*=(1 —x)*.

Suyra: b<1—-x.Talaicoa=1+x,nén:a+b<l+x+1-x=2.

Véia=1,b=1thia’+b*=2vaa+b=2.Viy max N=2khia=b=1.

7. Hiéu cua vé trai va vé phai bang (a — b)*(a + b).

8.Vi|a+tb|>0, |a-b|>0,nén: |a+tb|>|a-b| < a?>+2ab+b>>a?-2ab+b’
< 4ab>0 < ab>0. Vay a va b 1a hai s6 cing dau.

9. a) Xéthiéu: (a+1)2—-4a=a’+2a+1-4a=a>-2a+1=(a—1)* > 0.
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b) Tacd: (a+1)2>4a;(b+ 1)2>4b; (c+ 1)*>4c va cic bat dang thirc nay co hai vé déu
duong, nén: [(a+ 1)(b+ 1)(c+1)]> > 64abc =64.1 =82 Vay (a+ 1)(b+1)(c+1)>8.

10. a) Tacé: (a+b)>+(a—b)>=2(a>+b?). Do (a—b)>>0,nén (a+b)? < 2(a®+b?).

b) Xét: (a+b+c)?+(a—b)?+ (a—c)+ (b—c) Khai trién va rat gon, ta dugc :

3(@2+b*+c?). Vay: (a+b+c)* < 3(+b>+c?).

2x-3=1-x 3x=4 X =
1. a ‘2x—3‘:‘1—x‘<:>{ {

= =
2x -3 =x-1 x=2

N WA

X =
b) x>’ 4x <5 & x-2P <3P o |[x-2|<3 < 3<x-2<3 & -1<x <5,
) 2x(2x—1) < 2x—1 < (2x—1)> < 0. Nhung (2x—1)*> > 0, nénchicothd:2x—1=0
Vay: x="%.
12. Viét dang thirc da cho dudi dang : a?+ b2+ ¢?+ d2—ab —ac —ad =0 (1). Nhan hai vé caa
(1) v6i 4 16i dua vé dang : a2+ (a—2b)> + (a—2¢)® + (a—2d)2=0 (2). Doddtacod:
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
Dau “ = “ xay ra khi c6 dong thoi: a—1=0 Vay minM=1998 < a=b=1.

b-1=0
14. Giai tuong ty bai 13.
15. Pua dang thirc da cho vé dang : (x — 1)2+4(y — 12+ (x—3)*+ 1 =0.

1 1

x2—4x+9:(x—2)2+5

17. a) J7+V15 <o+ 16 =3+4=7. Vay J7+15 <7
b) Jﬁ+ﬁ+1>ﬂ+ﬁ+1:4+z+1:7:@> \/AG
23_2\/E<23_2\R=23_2‘4=5=@<f

c) 27.
3 3 3

d) Gia st

\/ﬁ>\/;<:>(\/3$)2>(\/27\5)2<:>3\/27>2\5<:> \/1§> \/i?<:>18>12.

Bét ding thirc cudi ciing dung, nén : \/3\/5 > \/2\6 .
V2443
2

16. A=

Sl—.maXA=1—<:>x:2.
5 5

18. Céc s6 d6 co thé 1a 1,42 va

19. Viét lai phuong trinh duéi dang : \/3(X +1)° +4+ \/S(X +1)°+16 =6—(x+1)*.
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Vé trai ciia phuong trinh khong nho hon 6, con vé phai khong 16n hon 6. Vay dang thuc chi xay

ra khi ca hai vé déu bang 6, suy ra x = -1.

a+b

20. Bét dang thirc Cauchy +/ab <

2
. +b
viét lai dudi dang ab < (a j (*) (a,b>0).

Ap dung bt dang thirc Cauchy dudi dang (*) véi hai s6 duong 2x va xy ta dugc :

2x+xy )’
2X.xyé( y) =4
Dau“=“xayrakhi: 2x=xy=4:2thclakhix=1,y=2. > max A=2 < x=2,y=2.
o e 1 , . 1998
21. Bat dang thue Cauchy viét lai dudi dang : —— > .Apdungtac6S>2.——.
Jab ~a+b 1999
22. Chirng minh nhu bai 1.
2 2 2
+y =2 -
23.a) XY XYY (XYL XYy
y X Xy Xy y X

2 2 2 2
b) Taco: A(_y_j(_zj[_y_Jz(_ ZHL xj.Theocaua;
y X y X y X y X y X

24. a) Giast V1++2 =m (m:séhiut) = 2 =m?>— 1 = /2 1as6 hiru ti (vo If)
.y B 3 A1~ ” 3 N AL~ 2
b) Gidst m+ — =a (a:sOhfuti) > — =a-m = \/5 =nla—-m) = \/g la s0 hitu ti,
n n
vo li.
25. Co, chang han V2 + 5- \/E) =5

2 2 2 2

X X ~ . X
26. Pit —+2=a = _+2_4+2=a’ D& dang chimg minh ~—+2_>2 néna’=> 4, do d

y X y X y X
|a|>2 (1). Bat dang thtrc phai ching minh twong duong v6i : a2 —2 + 4> 3a
< a?l-3a+2>0 < (a-1)@-2)=>0 (2)
Tu (1) suyra a > 2hodc a < -2.Néua>2thi (2) ding. Néua< -2 thi (2) cling diing. Bai

toan dugc chirng minh.
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27. Bit dang thic phai ching minh tuong dwong véi :

X'z’ +y*'x* + 2% - (Xzz +y’x+2°y )xyz
>

222 -
X'yz

Cén chimg minh tir khéng am, tirc 13 : x322(x —y) + x4y — 2) + 22y3(z—x) > 0. (1)
Biéu thirc khong d6i khi hodn vi vong x =2 y 2 z = x nén c6 thé gia st x 1a s6 16n nhat. Xét hai
truong hop :

a) x >y >z >0.Tachz—x 6 (1) thanh — (x —y + y — z), (1) twong duong véi :
X2 (X —y) +YX(y - 2) - 2y (x ~y) - Zy(y —2) = 0

& Z(x -y -y2) +y(y - 2)(yx* = 2) >0

Déthiyx —y>0,x3—y2>0,y—2z>0, yx?—z* > 0 nén bat dang thtc trén dung.
b) x>z>y>0.Tachx—y ¢ (1) thanhx —z+z -y, (1) tuong duong véi :

X322(x —z) + X722z - y) -y X}z —y) - 2’y*(x —2) > 0

& 2x—2)(% — 2y°) + X2~ y)z—y) 20

D@ thay bat dang thuc trén dang.

Céch khac : Bién d6i bat dang thirc phai ching minh twong dwong vi :

2 2 2
[E—lj +(X—l) +(£—1) +(£+Z+Z—JZ3.
y z X y zZ X

28. Chimg minh bang phan chimg. Gia sir tong cta sb hitu ti a véi s6 vo ti b 1a s hitu ti c. Ta
co:b=c-a.Ta théy, hiéu cua hai sb hiru ti ¢ va a 1a s6 hitu ti, nén b 13 sb hiru ti, trai véi gia
thiét. Vay ¢ phai 1a sd vo ti.

29. a) Tacd: (a+b)>+(a—b)>=2(%>+b?) = (a+b)>< 2(a®+b?).

b) Xét:(a+b+c)2+ (a—b)+ (a—c)?+ (b—c)2 Khai trién va rat gon ta dugc :

3@ +b*+c?). Vay: (a+b+c)’< 3(a> +b>+¢?)

¢) Tuong ty nhu cau b

30. Giastra+b>2 = (a+b)’>8 < a’+b’+3ab(a+b)>8 < 2+3ab(a+b)>8

= ab(a+b)>2 = ab(a+b)>a’+b’. Chia hai vé cho sé dwonga+b: ab>a2—ab + b?

= (a-b)’<0,v0li. Vaya+b<2.

31. Cach I: Taco: [X] < X [y] < ynén [x] + [y] < x+vy. Suyra [X] + [y] 13 s6 nguyén
khong vuot qua x +y (1). Theo dinh nghia phan nguyén, [X + y] 1a s6 nguyén 16n nhit khong
vuotquax+y (2). Tu(l)va(2)suyra: [X] + [y] < [x + y].

Cdch 2 : Theo dinh nghia phan nguyén: 0< x - [X] <1l;0<y- [y] <1.

Suyra: 0< (x+y)—([x] + [y])<2. Xét hai truong hop :
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- Néu 0< (x+y)—([x] +[yD<1th [x+y]=[x]+[y] D
- Néu 1< (x+y)—([x] +[yD)<2thi 0< x+y) —([x] +[y] +1) <1 nén
[x+y]=[x] +[y] +1 (2). Trong ca hai trudng hop ta déu co : [x] + [y] < [x+Y]
32. Tacd x*—6x+ 17 =(x—3)2+ 8 > 8 nén tir v miu ctia A la céc s6 duong , suy ra A > 0 do

, 1 , ,
d6: A lén nhat < X nhd nhat < x2— 6x + 17 nho nhat.

|
VaymaXA=§ & x=3.

33. Khong duoc dung phép hoan vi vong quanh x 2>y 2 z > xvagiast x>y >z,
Cdch 1 : Ap dung bat dang thirc Cauchy cho 3 s6 dwong x, y, z

A:§+X+5233§.X.£=3
y z X y Z X
Do do min(§+1+ij=3 e XY iy,
y zZ X y z X

Céch 2 : Ta 6 : 3+1+5=[5+1J+(X+5—X)Ta dico 2+Y>2 (dox, y>0)nén
y z x \y X Zz X X y X

dé chirng minh 2 Y 253 tachi can chtmg minh : DAV B (1)
X

y z X Z X
(1) & xy+ 72— yz>xz (nhan hai vé véi s6 duong xz)
S xy+z22-yz-x2>0 © y(x—-2)-zx-2)>0 & x-2)(y-2)>0 (2)
(2) dng v6i gia thiét rang z 13 s6 nho nhét trong 3 sd x, v, z, do d6 (1) dung. Tir d6 tim duogc gia

. , £ . X V4
tri nho nhat caa —+X+—.

y z X
34. Tacox+y=4 = x> +2xy+y?>=16.Talai cd (x —y)>>0 = x> - 2xy + y> > 0. T d6 suy
ra2(x®>+y?*)>16 = x?>+y?>>8. min A= 8 khi va chi khix =y =2.
35. Ap dung bét dang thirc Cauchy cho ba s6 khong 4m :
1=x+y+223.2/@ (1)

2=(x+y)+(y+z)+(z+x)23.%/(x+y)(y+z)(z+x) (2)

3
. . 2
Nhan timg vé cua (1) v6i (2) (do hai vé déu khong am): 2>9.J/A = A< (5)

3
maxAZ(gj khivachikhix=y=z=

1
:
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36. a) Cothé. b, c) Khong thé.

37. Hiéu cta vé trai va vé phai bang (a — b)*(a + b).

. (e 1
38. Ap dung bat dang thiuc — >

——— Voix,y>0:
Xy (X+y)2 vVO1X,Yy
a ¢ _a2+ad+bc+cz>4(a2+ad+bc+cz) O
b+c d+a (b+c)a+d)  (a+b+c+d)’
2 2
Tuong tu b N d 24(b +ab+cd+§1) 2
c+d a+b (a+b+c+d)
2 2 2 2
Cong (1) voi (2) a_ . b P d 24(a +b“+c” +d +ad+lzc+ab+cd) _ 4B
b+c c¢c+d d+a a+b (a+b+c+d)

5 |
Can chimg minh B > 5 , bat dang thic nay tuong duong voi :
2B>1 < 2(@+b2+c?+d*+ad+bc+ab+cd)>(a+b+c+d)>
< a?+b*+c?+d?-2ac-2bd>0 < (a—c)*+(b—-d)*>0: ding.
39. -Néu0< x-[x] <% thi0< 2x-2[x] <1nén [2x] = 2[x].
-Néula< x-[x] <1thil<2x-2[x] <2 = 0<2x-Q[x] + <1 = [2x] =2[x] +1

40. Ta s€ chirng minh ton tai cac so ty nhién m, p sao cho :

96000...00 <a+ 15p < 97000...00
— —

mch so mch so
’ A a 15p : N A s ~ A k—1 k
Tucla96§10m+10m <97 (1). Goia+15lasdocokchirso: 10 '< a+15<10
1 a 15 a 15p 15
= —<—+—<1 (2. Pat X =——+——. Theo(2)tacox;<1va — <1.
10 10 10X @ " 10 10 @ 10*
Cho n nhan lan luot cac gia tri 2, 3, 4, ..., cac gia tri cla x, tang dan, mdi 1an tdng khong qua 1

don vi, khi d6 [Xn] sétrdiquacacgiatril, 2,3, ... Dén mét luc nao dé ta co [Xp} =96. Khi do

a 15p

96 <xp <97 trc 1A 96 < ——+ ma < 97. Bat dang thirc (1) duoc chimg minh.

42. a) Do hai vé ctia bat dang thirc khong 4m nén ta c6 :
|[A+B| < |[A|+|B] < [A+BP< (JA|+|B])
& A2+B2+2AB < A2+B2+2|AB| < AB < | AB| (bat dang thic dung)
Dau “ = “ xay ra khi AB > 0.
b) Taco:M=|x+2|+|x-3|=|x+2|+|3-x|>|x+2+3-x|=5.

Déu “ = “ xay ra khi va chi khi (x + 2)(3 —=x) >0 < -2 <x <3 (lap bang xét diu)
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Viy minM=5 < -2<x<3.
¢) Phuong trinhdacho < |2x+5|+|x—4|=|x+9|=|2x+5+4—x|

& (2x+5)4-x) 2 0 & -52<x<4

\ \ x <-1
43. Diéu kién ton tai ciia phuong trinh : x> -4x-5>0 < [ S
X >

Piat in phu Vx* —4x -5 =y >0, tadugc: 2y -3y-2=0 < (y—2)2y +1)=0.

45. V6 nghiém

46. Didu kién tdn tai cia VX 1ax>0.Dodé: A= /X +x>0 =>minA=0 < x=0.
47. Didukién:x<3.Pit V3-x =y>0,taco:y>=3-x = x=3 vy~

13 13 13 11
B=3-y’+y=-(y-%)+ —< — . maxB=— o y=% & x=—.
yty=-(y-%) 2 2 2 y="% 2

48. a) Xéta’vab’ Trdosuyraa=h.

b) /5= 134443 =5— (23 +1) = V4—25 = VB =1 . Vay hai s6 nay bing nhau.
¢) Tacod: (\/n+2—\/n+1)(\/n+2+\/n+l):l va (\/rﬁ— Vg)(\/‘n?+ \E):l .

Ma Vn+2+Vn+1>Jn+1++n nén vnt2 —vh+1l< h+1— 0.
49 A=1-|1-3x|+[3x—1P = (|3x—1|- %) +% > %.

Trdoésuyra: minA=% < x=' hodac x=1/6
51. M =4
52. x=1;y=2;z=-3.
3

2
53 P=[5x-2[+[3-5x| 2 |Sx-2+3-5x| = L minP=1 & Z<x<.

54. Can nhd cach giai mot s6 phuong trinh dang sau :

a)JXzJﬁ@{AZO (B=0) b) JX:B@JBZ c) VA + vﬁ:o@{gzo

A=B LAZBZ =
B>0 Al
d) |A|=B={[A=B e) A+ Bl=0ed
A=-B [B=

a) Pua phuong trinh vé dang : \/X = \/ﬁ .
b) Pua phuong trinh vé dang : \/X =B.

¢) Phuong trinh c6 dang : JA +J/B=0.
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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 ddu vé trai.
) bat: V8x+1=u>0;V3x-5=v>0;7x+4=2>0; \/Ex—2:t20 .

ut+v=z+t

,-Tudosuyra:u=ztiacla: V8x +1=/7x+4 < x=3.

2t

Ta duogc hé : 5
u —-v o=z

5S. Cach 1 : Xét
Xz+y2—2x/5(x—y):xz+y2—2\/2_(x—y)+2—2xy:(x—y— x/Z_)2 >0 .

X’ +y’

%% + v 2
zzﬁ@ﬂ»@ o (2+Y2 - 8(x—y):>0

Cdch 2 : Bién d6i twong duong —2
x-y (x=v)

STy -8 +y’-2)2 0= (x*+y)?-8(x*+ty) + 16 >0 < (x> +y*—4)* > 0.

Cdch 3 : Sir dung bét dang thirc Cauchy :

x> +y’ B x> 4y’ —2xy + 2Xy _(X—y)2+2.1

2 > 2 /(x— y).l— (x >
X-y X-y X-y X-y X-y

= (x—y)+

y)-

- ’

2 Y 2

R N CE RN R T
2 2 '

Dau dang thic xay rakhi x =

11 1Y 1 1 1 1 1 1 1 1 1 2(c+b+a
62. | —+—+—| =S+—+—5+2 —+ —+ —|= —+ bt =
a b” c ab bc ca

a? b?> ¢ abc

+ C_2 . Suy ra diéu phai chimg minh.

X<6
2 -6)(x—-10)>0 [

X 16x+6020<:>f(x )(X ) <:>{L210<z>x210-
X—6>0 (x=6

63. Diéu kién : {
tx >6

Binh phuong hai vé : x2—16x + 60 <x?— 12x + 36 < x> 6.

Nghiém ctia bat phwong trinh da cho : x > 10.

64. Didu kién x>>3. Chuyén vé : Vx> -3 <x*-3 (1)
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X =+/3

x*-3=0
Pit thira chung : VX°—=3.(1-Vx*-3) <0 < S |[x=>2
1-Vx*-3<0 [, _ ,

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

65. Tacd xX’(xX*+2y*-3)+(y*-2) =1 & (xX*+y?)?*-4(x>+y?>)+3=-x2<0.
Dod6: A2—4A+3<0 < (A—1)(A-3)<0 < 1<A<3.

mnA=1 < x=0,khidoy==1. maxA=3 < x=0,khidéy== \/5

66. a) L<x#1.

b) B co nghia =
-4<x<4
16-x°>0 —4<x<4
, x<4-22 1
2x+1>0 o{(x-4)?28< & ——<X<4-2-2 .
2 XZ4+2\/§ 2
x*—-8x+8>0 1
X>—— 1
2 X >——
2
67, a) A o6 nghi x?—2x>0 <[x(x—2)20 {XZZ
. a CO nghia < = =
s X#+Jx2-2x  |X*#x?-2x | x<0

b) A= 2vx?—2x véi diéu kién trén.
) A<2 & YX2P-2x <1 & X2-2x<1 & (x—1)2<2 & -2 <x-1<2=kq

68. Pat 0,999...99 = a. Ta sé& chirng minh 20 chit s6 thap phan dau tién cta Ja 14 céc chit s6
20ch so

9. Mudn véy chi can chirg minh a<\/5 <1.Thatvaytac6:0<a<l = aa—-1)<0 =

a?-a<0 = a2<a.TL‘ra2<a<lsuyraa<\/a <l.

Vay /0,999...99 =0,999...99.
H_/ %/_/
20ch so 20ch so

69. a) Tim gia tri I6n nhat. Apdung |a+b|>|a|+|b]|
A§|x|+\/§+|y|+1=6+\/§ :>maxA=6+\/§ (khi chang hanx =- 2,y =- 3)
b) Tim gié tri nho nhat. Ap dung [a—b|>|a|-|b.

A>|x|-V2 |y|-1=4-+2 = minA=4- /2 (khi chinghanx =2,y = 3)

70. Tacd: x*+y* > 2x%?% ; y*+z* > 2y?72% ; 2 +x* > 27°x%. Suyra:

X4 + y4 + Z4 > X2y2 + y2Z2 + Z2X2 (1)
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« . 1
Mat khac, dé dang chimg minh dugc : Néua+b + ¢ =1 thia? +b? +¢? > 3
e a ik 1
Do d6 tir gia thiet suy ra : x%y? + y?z? + z>x*> > 3 Q).

oo‘é‘

Tu (1), (2): minAZ% & x=y=z=1=

71. Lam nhu bai 8 (§ 2). Thay vi so sanh Jn+vn+2va2Jntl  ta so sanh

Vn+2—+n+1 va \/n+1—\/H ) Ta co
\/n+2—\/n+1 <\/n+1—\/rT:> \/IT+ Vn+2<2+n+1.

72. Cdch I : Viét cac biéu thirc dudi ddu can thanh binh phuong cua mot téng hodc mot hiéu.
Cdch 2 : Tinh A2 rdi suy ra A.
73. Ap dung: (a+b)a—b)=a2—Db?

74. Ta chimg minh bang phan ching.

-8

a) Gia sirton tai sé hitutirma v3++/5 =t = 3+215 +5=12 = /15 = . Vé trai

1a 56 vo ti, vé phai 1a s6 hitu ti, vo 1i. Vay \/5 + \/g 1a s6 vo ti.
b), ¢) Gidi tuong tu.

75. a) Gia sira>b rdi bién dbi trong duong : 3v/3 =3 >22 —1 <33 >22 +2
= (3\/5)2>(2\/§+2)2<:>27>8+4+8\/2—<:>15>8\/2_<:>225>128 . Vaya>b la dung.

b) Binh phuong hai vé 1én rdi so sanh.

76. Cach l:Dit A= \N4+7 —J4—~/7 . orang A>0vaA2=2= A =2

Cich 2 DatB= 4+7 —\4—7 =2 = 2B =\8+27 —\8=2 -2=0 =B =

0.

V2434423424 +24 (ﬁ+ﬁ+ﬁ)+ﬁ(ﬁ+ﬁ+ﬁ)—l+ v
NN B 2+ B+ ) |

78. Viét /40 =22.5 ;56 =242.7 ; 140 =2+5.7 . vay P=~2 +/5 ++/7 .

79. Tir gia thiét ta c6 : x4/1—y> =1—y~1—-x" . Binh phuong hai vé ctia dang thirc nay ta

77. Q=

dugc: y=+1-x".Tudo: x2+y*=1.

80. Xét A2désuyra:2<A2<4 Viy:min A= V2 & x=+1; maxA=2 < x=0.
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81. Taco: M:(\/g+\/g)2S(\/;+\/l;)2+(\/;—\/l;)2=2a+2b£2.

maxM =2 < \/—:\/Bca:b:l.
a+b=1 2
82. Xét tong cua hai sO

(2a+b-2ved )+ (2c+d—2+ab )= (a+b-2+hb |+ (c+d—2+6d Jra+c =
= (a+e)+(va—b) +(Ve-Va) za+e>0.

83. N=v4v/6 +83+4+2 +18 = \12+8B +4+4b +42+2 -

- (V3 42) 42 (2B +2 )2 = 2B+ 2B ) =245 B2

84. Tfrx+y+z=\/g+ vz +zx = (\/;_\/;)24_(\/;_\/;)24_(\/2__\/;)2:0.

Viyx=y=2z.

85. Ap dung bét déng thirc Cauchy cho 1 vaa; (1=1,2,3,...n).

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

a+b+2\/£22\/2(a+b)\/£ hay (\/a_+ £)222\/5(a+b)\/£.

Dau “=“xayrakhia=b.

87. Giasit a>b>c>0.Taco b+c>anén b+c+2+/bc >a hay (\/E+\/€)2>(\/a_)2

Do do : \/E + \/E > \/; . Vay ba doan thrfmg \/g , \/B , \/E 1ap dugc thanh mdt tam gidc.
88. a) Diéu kién: ab>0;b# 0. Xét hai truong hop :

* Truonghop 1: a>0;b>0: A_I(I \F) \f f\f

2
—\b

(x+2)°-8x>0 (x>0
\ X > \
b) Diéukién: {x >0 <::>{L . Véi céc diéu kién do thi :
X #
2
N
Jx

COM VnDoc - Tai tai liéu, van ban phap luit, biéu mau mien phi



GCOM VnDoc - Tai tai li€u, van ban phap luat, biéu mau mién phi

2 -8x  J(x-2)x _ [x=2x

B
\/‘_i X—2 x—2
Jx
e Néu O<X<2thi|X—2|:—(X—2)VéB:—\/;.
o Néux>2thi|x—2|=x—2VéB=\/;
2
a2+2 (\/az+1) +1 1 , , ,
89. Taco: = =va’+1+ . Ap dung bat dang thuc Cauchy:

a’+1 a’+1 a’+1

= 1 1 242 :
a’+1+ 22\/ a’+1. =2 . Vay a > 2. bang thuc xay ra khi :

a’+1 a’+1 Va® +1
2 1
Jai+1= < a=0.

a’+1

93. Nhan 2 vé cta pt voi x/E,tadu(_)’c: ‘\/2)(—5 +3‘+‘\/2X—5—1‘=4 & 5/2<x<3.

94, Ta chimg minh bang qui nap toan hoc :
. . I 1 )
a) Voin=1taco: P1=5<— (*) ding.

J3

1 1.3.5...2k -1) 1
a1 2462k war W
¢) Ta chting minh rang (*) ding khin=k+ 1, tic 1a:

1 1.3.5...2k +1) 1

P . < & < 2
T Pk+3 0 24.6..2k+2) 2k +3 @
2k+1 2k +1

V6i moi s6 nguyén duong k ta c6 < 3)
2k+2  2k+3

b) Giast: P, <

Nhaén theo ting vé cac bat dang thie (1) va (3) ta dugc bat dang thic (2). Vay V n € Z+ ta ¢6
1.3.5...2n -1 1
_135.2n-1)

" 2.4.6..2n N2n +1

2 2 3 3
95. Biéndéitu:ongdu:ong: \/g+\/gg\/£+\/£<:> \/;4. \/ESM
b a \/E

o Vi< LI D) o v (W 6)20 i
a
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X—4/4(x-1) 20
R — 1l<x<?2
96. Pidu kien: 4 ¥ TVAHx-1 =0 @{ x

x> —4(x-1)>0 X>2
x—1#0
A Tt e . I : 2
Xét trén hai khoang 1 <x <2 va x>2.Kétqua: A:1 va A= "
—X X-

105. Cdch 1 Tinh AN2. Céch2: Tinh A2

Cdch 3: Pat V2x—-1=y >0,taco:2x— 1=y

o V242021 2x-242x—1 Y’ +1+2y Y +1-2y y+1 [y

J2 2 2 N R
1
Véiy>1(trclax>1), A=——(y+1-y+1)=+2.
y>1( ) ﬁ(y y+1)
. 1 1 2y
Véio<y<l1(thicla — <x<1), A=—=(y+1+y-1)="L=y\2=4x-2.
i0<y (ca2 x<1) ﬁ(y y-1) 7 y

108. Néu2<x<4thiA=2+2. Néux>4thi A=2x-2.
109. Bién doi: /X+y—2+ \/Ez \/)?-I- \/37 Binh phuong hai vé rdi rat gon, ta duoc :
J2(X +Yy —2) = /Xy . Lai binh phuong hai vé réi rt gon : (2 — y)(x —2) =0.

bap: x=2,y>0,x>0,y=2.
110. Bién doi tvong duong :

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

o \/(a2+b2)(02+d2) >ac + bd 2)

* Néu ac + bd <0, (2) duoc chirng minh.
* Néu ac + bd > 0, (2) twong duong véi :
(a% + b?)(c? + d?) > a’c? + b2d? + 2abcd <> a%c? + a’d? + b’c? + b?d? > a’c? + b2d? + 2abed
< (ad—bc)2>0 (3). Bat dang thirc (3) ding, vay bat dang thuc (1) duogc chimg minh.
111. Cédch I : Theo bat dang thirc Cauchy :

2

2 2
a +b+022/a .b+c:2.g:a:> a 2a—b+c.
b+c 4 b+c 4 2 b+c 4

2 2
a+c C a+b
Tuong tu : >b- ; >C— .
a+c 4 a+b 4
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2 2 2
., a b C a+b+c a+b+c
Cong tirng veé 3 bat dang thuc : + + > (a+ b+ C)— =

b+c c+a a+b 2 2

Cdch 2 : Theo BDT Bunhiacopxki : (a? + b? + ¢?)(x> + y? + z2) > (ax + by + ¢z)?. Tacd :

(e (] ) Lol o (s -

(ba:ch ctfa+afbj'[2(a+ b+c)]> (a+b+c)’ = ba:c : tha : afb > 2 +g ©
112. a) Tanhin tdng a + 1 dudi dang mdt tich 1.(a + 1) va 4p dung bdt Cauchy : \Jxy < 2.
Ja+1 =\/1.(a+1)sw=g+1

Tuong tu : vb+1 =g+1 ; AJC+1 =§+1

r 7 D + +
Cong timg vé 3 bit ding thirc : va+1++b+1++/c+1< aTbC+3:3,5.

Diu“="xayra<>a+1=b+1=c+1 < a=b=c=0, trai vi gia thita+b+c=1.
Vay: +a+1++b+1++c+1<3,5.
b) Ap dung bat dang thirc Bunhiacopxki v6i hai bo ba s6 :

(1atb+1brc+icra) <(1+1+1X [(\/ﬂ)er (Wbrc)+ (J:Ta)z} N

(\/a+b+\/b+c+\/c+a)2 <3@a+b+b+c+c+a)=6=>Ja+rb++b+c+Jcra<b
.

\ A

Cc

113. Xét tir giac ABCD ¢6 AC L BD, O 1a giao diém hai dudng chéo.
OA=a;0C=b;0B=c;0OD=dvdia,b,c,d>0.Taco:
AB=+/a?+c% : BC=+b?+c% : AD = va? +d? : CD = +b? + d?
AC=a+b ; BD=c+d. Can ching minh : AB.BC + AD.CD > AC.BD.

That vay ta c6 : AB.BC >2Sasc ; AD.CD >2Sapc. Suyra:
Suy ra: AB.BC + AD.CD > 2Sagcp = AC.BD.

Vay : \/(az +J)(b*+¢*)+ \/(az +d*)(b” +d* )= (a+b)(c+d) .
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Chu y : Giai bang cach ap dung bat dang thirc Bunhiacopxki :

(m?+n?)(x?+y?) > (mx +ny)> v6i m=a,n=c,x=c,y=btaco:

@+ )+ b)) > (ac +cb) = \/(a2+c2)(c2+b2) > ac+cb (1)

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

2
114. Loi gidi sai : A=x+\/;=(\/>?+%j —%2—%.Va$ minA:—:T.

5 1 1
Phan tich sai 1am : Sau khi ching minh f(x) > - 2 chua chi ra truong hop xay ra f(x) = - 1

. e . ) 1
Xay ra dau dang thirc khi va chi khi \/; = —E. Vo i
Loi gidi diing : Dé ton tai \/; phdico x>0.Dodo A=x+ \/; >0. minA=0 < x=0.

115. Tacé A=

2
(x+a)(x+b) _x*+ax+bx+ab _ (x+a—bj+(a+b).
X X X

C 2
Theo bat dang thitc Cauchy : X+a—b22\/ab nén A>2+ab +a+b= (\/a—i-\/g) :
X

ab
min A = (J5+\/B)2 khivachikhi 4« x < X=+/ab.
x>0

116. Ta xét biéu thirc phu : A2 = (2x + 3y)2 Nhé lai bat dang thirc Bunhiacopxki :
(am + bn)? < (a’+ b?)(m?* + n?) (1)

Néuép dung (1) véia=2,b=3, m=x,n=ytaco:

A= (2x 3PS (22432 +y) = 1302+ y).

Véi cach trén ta khong chi ra duoc hing s6 a ma A2 < a. Bay gio, ta viét A2 dudi dang :

A?= (\/E\/EX + \/g.\/gy)z ri 4p dung (1) ta ¢ :
A= (V2) 4 (VB) | (2] + (8] | - @+ 3@xt + 3y <5525

X =
Do A%< 25nén -5<A<5 minA=-5 & y S X=y=-—
2x+3y =5

X=Yy

< x=y=1
2x+3y=5

maxA=5 < {

117. Pidukiénx < 2. Pit V2—X =y>0,tacod:y*=2—x.
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2
a:2—y2+y=—(y—%) + 1 !

118. Picukién x>1:;x>1/5;x>2/3 < x> 1.

Chuyén vé, roi binh phuong hai vé : x — 1 =5x—1+3x -2+ 2\/’]5X2 -13x+2 (3

Rt gon:2 - 7x = 2\/1 5x* —13x +2 . Cin c6 thém diéu kién x < 2/7.

Binh phuong hai vé : 4 — 28x +49x2=4(15x2— 13x +2) < 11x>—24x+4=0
(11x=2)(x-2)=0 < x1=2/11;x2=2.

Ca hai nghiém déu khong théa man diéu kién. Vay phuong trinh da cho v6 nghiém.

119. Piéu kién x > 1. Phuong trinh bién dbi thanh :

=T+t Vx=1-1=2 & =1+ Wr=T-1|=1
*Néux>2thi:\/m+\/m—1:’|<:>x/)?z']X=2,khéngthuéckhoémgdangxét.
*Néu 1 <x<2thi: \/ﬁ+1—\/):+1=2.V656nghiém 1<x<2

Kétluan: 1< x < 2.

120. Pidukién: x>+ 7x+7>0.Dat VX*+7X+7 =y>0 = x>+ 7x+ 7=y

Phuong trinh da cho trg thanh : 3y? -3 +2y=2 < 3y’ +2y-5=0 < (y—1)By+5)=0

< y=-5/3 (loai);y=1.Véiy=1tacé VX’ +7X+7 =1 = x>+ 7x+6=0 <

& (x+1)(x+6)=0.Céacgiatrix=- 1, x = - 6 thoa man x> + 7x + 7 > 0 1a nghiém cua (1).

121. Vétrai: J3(X+1)2+4+5Xx+1)°+9> V4 +0=5.
Véphai: 4—2x—x2=5—(x+ 1)2<5. Vay hai vé déu bang 5, khi d6 x = - 1. V¢i gia tri ndy ca

hai bat dang thirc nay déu tro thanh dang thirc. Két luan : x =- 1

5-a?

122. a) Giasir V3-+2 =a (a:hiut) = 5-2/6 =22 = /6= . 'Vé phai 1 s6

hitu ti, vé trai 13 s6 vo ti. V6 1i. Vay /3 —+/2 13 56 vo ti.
b) Giai tuong ty cau a.
123. bat m =a, m =b, ta c6 a®> + b =2. S chirng minh a + b < 2. Cdng timng vé bt
a2+1;b£b2+1. A

2 2
124. Pit cac doan thang BH = a, HC = ¢ trén mot dudng thang.
Ké HA L BC véi AH =b. D& thdy AB.AC > 2Sapc = BC.AH.

dang thirc : a<

125. Binh phuong hai vé rdi rat gon, ta dugc bat dang thiic tuong

duong : (ad —bc)? > 0. Chui y : Ciing c6 thé chimg minh bang bat dang thirc Bunhiacopxki.
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126. Giasir a>b>c>0. Theodébai:b+c>a. Suyra:b+c+2+/bc >a =

= (Vo+ve) >(Va) = vb++e>va

Viy ba doan thiang c6 d6 dai \/B , \/E , \/5 1ap duoc thanh mdt tam giac.
127. Taco a, b> 0. Theo bat dang thirc Cauchy :

2
(a+b) +a+b=a+b(a+b+lj2Va{a+b+1)
2 4 2 2 2

. 1 .
Can ching minh : +/ab (a+ b+ EJ > avb +ba . Xét hiéu hai vé :

@(a+b+%} - Jb(Ja+b) - @(mm%_@_ﬁj

r{(f_iji(f_%ﬂ o

Xay ra ddu dang thic : a=b= — hodc a=b=0.

1
4

128. Theo bét dang thirc Cauchy :

2a
Do do: ‘/ . Tuong tu : ‘/ ‘/
b+c a+b+c a+c a+b+c a+b a+b+c

Cong timg vé : \/ \/ \/ 2(a+b+c) =2.
b+c \Vc+a a+b a+b+c

a=b+c

b+c1g(b+c q:z b+c+a

Xay ra ddu dang thuc : {b=c+a = a+b+c=0, trai voi gia thiét a, b, ¢ > 0.
c=a+b

Vay dau dang thirc khong xay ra.
129. Cdch 1 : Dung bat dang thirc Bunhiacoépxki. Ta c6 :

(XJT:§E+yJT:;5f£(xz—yzx1—y2+1—x2)

bit x2+y>’=m,tadugc: 1°<m(2-m) = (m-1)>’<0 = m=1 (dpcm).
Céch 2 : Tt gia thiét : Xﬂz'l—ym.Binhphuonghaivéz
1=y =1-2y1=x% +y(1—x2) = x2=1-2y1-x? +y?
0=(y-V1-x2 P = y='1-x2 = x+y>=1.
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130. Apdung |A|+|B|>|A+B|. minA=2 < 1< x < 2.
131. Xét A2=2+2y1-x> . Do 0<+1-x* <1 = 2<2+2y1-x* <4

— 2<A2<4 minA=+2 voix=+1, max A =2 vé&ix=0.

132. Ap dung bét dang thic : Va2 + b2+~ +d% > \/(a+ c)® +(b+d)* (bai23)

A=V + 12+ J(1-x)2+22 > \(x +1-x)2+(1+2)? = VI0

minA =10 < 1—X-2 & x= 1.
X 3
—x?+4x+12>0 2)(6-x)>0

133. Tap xéc dinh : Xoraxe & {[(X-'_ )6=x) S —1<x<3 (1)
—x2+2x+3>0 [(x+1)(3-x)=0

Xéthiéu: (-x2+4x +12)(-x>+2x+3)=2x+9.Do (1) nén 2x + 9 >0 nén A > 0.

2 2 r
Xét: A? = (\/(x +2)(6-X) =[x +1)(3=x) ) . Hién nhién A2 > 0 nhung déu “ = ” khong xay

ra (vi A > 0). Ta bién d6i A2 du6i dang khac :

A2=(x+2)(6-x)+ (x+ 1B —x) - 2/(x +2)(6-x)(x +1)(3-x) =

=X+ 16 -X)+(6-x) +(x+2)3-%)— (3 -x)-2/(x+2)(6—x)(x +1)(3—-X)

=X+ 1)(6-%)+ (x +2)3—x) - 2J(X +2)(6-X)(x +1)(3—-X) +3

= (Vx 16— ~x+2B—x) ) +3.

A2>3.Do A>0nén min A = /3 véix=0.
134. a) Diéukién : x2 < 5.
* Tim gia tri 16n nhét : Ap dung bat dang thirc Bunhiacopxki :

A?=(2x + 1.45-x? P<(22+ 1)(x2+5-%x2) =25 = A?<25.

—=+5-X
A*=25 < <2 o IX*=4(5-%x%) & x=2.
x*<5 x?<5
Voix=2thi A=5. Vady max A =5 voix =2.

* Tim gi4 tri nho nhét : Chd ¥ rang tuy tir A2 <25, ta c6 — 5 <x < 5, nhung khong xay ra

A?=-5.Do tap xdc dinh cia A, tacé x> <5 = - \/5 <x< \/5.D0d612x2-2\/§ va

V5—x% >0.Suyra:A=2x+5-%X% >-2/5. Min A=-2+/5 véix=-~/5

b) Xét biéu thirc phu | A | va ap dung cac bat dang thirc Bunhiacopxki va Cauchy :
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A|= \x\( 99.4/99 +1.4101- x) | (99+1)(99+101—x2) = k |10. 4200 -x? <

2 2
<10.X7200=X7_ 4000
2
x? <101
|A|=1000 < Vo9 Vo9 < x=%10. Do d6: - 1000 <A < 1000.
T J101-x2
x? = 200— x>

min A =-1000 voix=-10 ; max A=1000 véix = 10.

135. Cach 1 : A:X+y:1.(X+y)= (E+Rj(x+y):a+a_y+b_x+b'
X y X y

e . b / bx
Theo bat dang thirc Cauchy véi 2 s6 duong : B X, B X =2+/ab .
Xy Xy

Do d6 A2a+b+2\/£=(\/5+\/l;)2.

ay _bx

Xy
= b
minAz(\/g+\/E)2vé’i 3+E=1<:> X a+\/a—
Xy y=b+\/£

X,y>0

Cdch 2 : Dung bat dang thirc Bunhiacopxki :

A:(x+y).1:(x+y)(§+3JZ(\/)€+ \/gj: (VA + \/5)2.

Tt do tim dugc gia tri nhd nhét cta A.

136. A=(x+y)x+z)=x>+xz+xy+yz=x(x+ty+2z)+yz Z2nyz(x+y+z):2

min A =2 khi changhany=z=1,x = \/5 - 1.

137. Theo bat dang thirc Cauchy : —y+E 2‘/Xy 2 =2y
Z X Z X

Tuong tur: 0, B0k, Suyra2Az2(x+y+z)=2.
X Yy y z
: . 1
mnA=1viix=y=z= g

COM VnDoc - Tai tai liéu, van ban phap luit, biéu mau mien phi



GCOM VnDoc - Tai tai li€u, van ban phap luat, biéu mau mién phi

2 2 2

+y+ e

138. Theo bai tap 24 : X + b4 + z ZX Y2 . Theo bat dang thirc Cauchy :
X+y y+z z+X 2

X—;y2 ” ;y;—zz yz;z-lz-x2 anénx+y+z N y+\/yz+ ZX -1

Ja+ J_) (J_+J_)+(%§—J§f=2@?+b2+&m)

=2
~
—~
o
(@]
o
—_—

) <2(a’*+c’+6ac) ; (\/54. \/(T)4£2(a2+d2+6ad)
Jo ) <20+ +6be) 1 (vb+ V) <2(b7 +d? +6bd)
vy

<2(c* +d* +6¢d)

(Va+
(
(e

Suyra: B <6(a’?+b?+c?+ d*+2ab + 2ac + 2ad + 2bc +2bd + 2cd)=6(a + b+ c+ d)>? <6

Ja=Jb=e=

maxB=6 < (:}a:b:c:d:l
a+b+c+d=1 4

Tuong tu :

140. A=3"+3Y>2+/3"3" =243"% =2.43" =18 . minA=18véix=y=2.
141. Khong mat tinh tong quat, gia str a + b > ¢ + d. Tir gia thiét suy ra :

b+C>a+b+c+d

A b LC _b+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+b
bitatb=x;c+d=yvoi x>y>0,taco:

2y y x 2y 2 x 2y X X

mil’lAZ\/E—% & d:O,X=yx/2_,b+CZa+d : chang han khi

2+1,b=2-1,c=2,d=0

142. 2) (x=3)>+(vx —/3)>=0. Dapsd: x=3.
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b) Binh phuong hai vé, dua vé : (x2+ 8)(x2—8x +8)=0. Papsd: x =4+ 242
¢) Papsd: x=20.

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

e) Chuyén vé: \x —2+v/x—1 =1++/x —1. Binh phuong hai vé. Pap s6 : x = 1.

<x <1

. .1
g) Binh phuong hai vé. Pép so : 5

h) Pit Vx —2 =vy. Pua vé dang ‘y—2‘+‘y—3‘ = 1. Chua y dén bat dang thic :

ly=2|+3-y|=|y-2+3-y|=1.Timdugc2< y <3. Papsd: 6< x <II.
_ ; . 16
i) Chuyén vé :Vx++Il—-x =1- Jx , 101 binh phuong hai ve. Pap : x =0 (cht y loai x = 2—5)

k) Pap s6 : 16
P . 25

1) Piéu kién : x > 1 hodc x = - 1. Binh phuong hai vé roi rat gon :

2J2(x + 1A (x +3)(x = 1) =x* —1 .,

Binh phuong hai vé : 8(x + 12(x +3)(x — 1) =(x + D¥(x — 1)} = (x + DAx — 1)(7x +25) =0
X = —7 loai. Nghiém la: x=+1.

m) Vé trai 16n hon x, vé phai khong 16n hon x. Phuong trinh v6 nghiém.
n) Piéu kién : x > - 1. Binh phuong hai vé, xuét hién diéu kién x < - 1. Nghiémla:x=-1.
0) Do x > 1 nén vé trai 16n hon hodc bang 2, vé phai nho hon hoic bang 2. Suy ra hai vé bang 2,

khi d6 x = 1, thoa man phuong trinh.

)Dat\/2x+3+ X+ \/2X+2 Vx+2 =z (1). Taco:
v —72" =1+2Jx+2 ;y+z=1+2Jx+2 .Suyray—z=1.
Tadd z=+x+2 (2). Tu (1) va (2) tinh duoc x. Pap s6: x=2 (cha yloai x =- 1).

q) bat 2x>-9x+4=a>0;2x —1>b>0. Phuong trinh Ia : Ja +3Jb =+a+15b . Binh

. |
phuong hai vé r6i rat gon ta dugce : b =0 hodc b=a. Pap so : E )

S (T
NN SN N S Ny N [N i

144. Ta co:

2V 1= k).

Viy : \/_ f J_>2(J_ D) +2(B=2)+2(V = B)+..+2(~h+1— ~h) =
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=2(vn+1-1) (dpcm).
150. Pua céc biéu thirc dudi ddu cin vé dang cac binh phuong ding. M = -2

151. Truc cin thirc & mau timg hang tir. Két qua : A = \/H - 1.

152. Taco: \/7_\/;=—(\/Q+\/a+ ):>P——(\/—+\/2n+ 1).

P khong phai 1a s6 hitu ti (chémg minh bang phan chtng).
| | 9

I
(ot Dvntndnil vm maT T

1541+\/_\/_\/_ \/_\/_\/_

155. Tacoa+ 1= +/17 . Bién d6i da thirc trong ngodc thanh tong cac liy thira co sé a + 1
=[(a+ 1) =3+ 1)*—15(@+ 1)’ + 52(a + 1)* — 14(a + 1)]*%

= 25917 -225\17 - 3417 - 100 =1,

156. Bién di : JE—\/aT:m Ja—2—-+a-3= J—2+J—

157. Xz—\/;+%=x2—x+%+x—\/;+i:( ——j (\/———j >0 .

153. Ta hay ching minh :

. . 5 ) I . 1
Dau “ = “ khong xay ra vi khong thé c6 dong thoi: x =—va VX = —.

168. Trudc héttachingminh: a+b<2(a*+b’) (*) (a+b>0)
Apdung () taco: S=x—1+y-2<2(x-1+y-2)=+2

x-1=y-2 |*7
max$S =+2 < Y =
x+y=4 y=

DU oW

* C6 thé tinh S? 16i 4p dung bat dang thirc Cauchy.

. < |z " 1
180. Ta phaico | A | < \/E.DéthﬁyA>0. Ta xét biéu thirc : B:X:2_ 3-x”.Tach:

0<\V3-x’<Bo-B<-B-x<0=2-B<2-B-x2<2.

mnB=2-v3 & V3=y3-x2<x=0. Khid6 maxA:L:uﬁ o

23
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& maxB:2<:>\/3—x2:O<:>x:i\/§.Khid(')minA=%
g A, 32 ’ Le1 A , 2x 1-x c 37
181. B¢ 4p dung bat dang thirc Cauchy, ta xét bi€u thic : B=1 +——.Khidé:
-X X
1 2x  1-x )
B>2 1X' 222 B=2V2 & {1-x x
XX 0<x<1l (2)

Giai (1): 2x2=(1-x? < |xv2 |=|1-x|.Do0<x<Inénxv2 =1-x <

& x= ! =\/§—1.

\5+1

Nhu vay minB=2\/5 & X = \/5 - 1.

Bay gio ta xét hiéu : A—Bz(iJrlj—( 2X +1_Xj:2_2x+1_1+X:2+1=3
I-x x I-x x

Do d6 min A =2+/2 + 3 khi va chi khi x=+/2 - 1.
182. a) Picukién: x>1,y>2. Bét dang thirc Cauchy cho phép lam giam mot tong :

a+b

> +/ab . O day ta mudn lam tang mot tong. Ta dung bat dang thic : a +b <4/2(a” +b?)

A=Vx—1+Jy-2< P2(x-1+y-3)=2

x—-1l=y-2 x=15
max A =2 < Y =

x+y=4 y=2,5
Céch khac : Xét A? ri ding bét dang thirc Cauchy.

a+b

b) Pidukién:x>1, y=>2. Bit dfmg thirc Cauchy cho phép lam trdi mot tich : v/ ab <

Ta xem céc biéu thirc vx —1 , \/y —2 1a céc tich : v/x —1 :\/l.(x—l) , \/y—2 = —"2(\772_2)

vx—-1 1L(x-1) <1+X—1 _ 1
X X o 2x 2

Jy-2 (-2 _2+y-2_ 1 2

y W2 2y2 22 4
1 2 2+2 {x—lzl {x:z
+—= =

Theo bét dang thirc Cauchy :

maxB =— &
4 4 y-2=2 y=4
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] 1
a = ) b =
J1997 +/1996 J1998 + 41997

183. Ta thay

J1997 ++/1996 < /1998 + /1997

Néna<b.

184. a) min A=5-2~/6 véix=0. maxAZ%Véixzi J6.

b) minB=0véix=1=% \/g max B = \/g voix =1

2 2
+(1- 1
185. Xét-1<x<O0thiA<0.Xet0<x<1thi A=yx*(1-x)<>—+ "2/ (2 X ):5.

1 x> =1-x’ \/2_
maxA=— < & X=—
2 x>0 2

186. A=|x—y|>0,dodé A 16n nhat khi va chi khi A2 16n nhét. Theo bdt Bunhiacopxki :

2
1 1 5
A=(x-y)Y=1x-=2 <1+ —|(x*+4y) ==
(x-y) [ 23') ( 4j( y) 2

maxA=— <& 1 X 2 & hoac
x> +4y° =1 s __¥5
y Y—— y___
10 10

187. a) Tim gid tri lom nhdt : T gia thiét :

0<x<I x<x? T
= S X +y <x+y =1

OSySl y3§y2
x’ =x’
maxA =1 < < x=0,y=1V x=1,y=0
y =y
N .y . 2 A 2 2 2 X+y 7
b) Tim gid tri nho nhat : (x +y) < 2(x*+y?)=2 = x+y§\/§ = \/5 <1.Dodo:

. >(x3+y3)(x+y)

X4y > 7
(x3+y3)(x+y)={(\/X—3)2+(\/}IT)Z}[(\/;)2+(\&)2}2 (\/XT\/X_+ \ff&f:(xuyz):

1

. Theo bét dang thirc Bunhiacopxki :

[\

min A =

NA
2

1
— &S X=y=
N Y
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188. Pit Vx =a; Jy=b,tac6a,b>0,a+b=1.
A=a’+b’=(a+b)a?—ab+b?)=a’>—ab+b>=(a+b)>-3ab=1-3ab.
Doab>0nén A<1. max A=1 < a=0hodcb=0 < x=0hoacx=1,y=0.

2
(a+b) =l:> ab£1—:>1—3ab2 1— minA:1—© x:yzl—
4 4 4 4 4

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

VI—x + J(x-1D)(x-2) - |x -2 /;‘:; =3

o T-x+Jx-D(x-2)-Jx-D(x-2)=3 & f-x=3 = x=-8.

190. Taco: 6 +4x +2x?=2(x>+2x + 1) +4=2(x + 1)> + 4 > 0 v4i moi x. Vay phuong trinh

Taco ab <

xéc dinh véi moi gia tri cua x. Pat vVx” +2x +3 =y >0, phuong trinh c¢6 dang :

y:3\/§

V-yN2 -12=0 & (y-3/2)y+242)=0 <
y:—2\/5 (loai viy>0

Dodé Vx> +2x+43 =32 & x2+2x+3=18 & x-3)(x+5)=0 < x=3;x=-5.
191. Ta co

| | 11
(k +1)vk _\/E'(kﬂ)k - k(fﬁj

_ [lwﬁljumklﬂ} Do ds md(ik_&%)

Vay : %+ﬁ+ﬁ+...+ m< 2(1— %} 2(%— %}-..ﬁ 2(\1&—— \,{11?)

1
= 211- 2 d .
( m} (dpem)

(e 1
192. Dung bat dang thuc Cauchy —— >

2
\/E a+b

193. Ditx—y=a, Vx +./y =b (1) thi a,be Q.

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

a) Néub=0thix=y=0,dod6\/; ,\/§ €Q.

b) Néub;éorhi&:%:\/;—\f:%e Q Q.

Iy

r(1)va @) Vx =+ b+ 2 =Y
Tu(l)va(2).x/;—2(b+bjeQ N 2(13 bjeQ.
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199. Nhan xét : (\/X2 +a’ +X)(\/X2 +a’ —X):a2 .Do d6:

O T 5(ﬁJ)(ﬁ )

Doa#0nén: Vx> +a’ +X>\/X—2+x:‘x‘+x20.8uyra: vxtP+at+x>0, Vx

x <0

Vivay: (1) & 2vx’>+a’ SS(\/x2+a2 —X)<:>5XS3 x’+a’ & {X>O

25x% <9x? +9a?

x<0

3
0<XS%|a| < XSZ‘a"

1-2a

2 /a(l—a)

207. ¢) Trudc hét tinh x theo a duge x = . Sau d6 tinh V1+ x> duge

1
2\fa(l-a)
Papsd: B=1.

d) Tacoa’+1=a’>+ab+bc+ca=(a+b)a+c) Tuongty:
b?+1=(b+a)b+c); c2+1=(c+a)c+b). Papsé: M=0.
2x+4

N

208. Goivétraila A>0.Tacod A’ = . Suy ra diéu phai chimg minh.

1 1
2009. Tacé:a+b=-1,ab=-—nén:a2+b2=(a+b)2—2ab=1+—=§.
4 2 2
a4+b4=(a2+b2)2—2a2b2=2—121—7; 213+b3=(a+b)3—3ab(a+b)=—1—E:—Z
4 9 8§ 4 4
7 17 | 239
Dodo:a’+b’ =@ +bd)*+bH)-ab(a+b)= ————| — [(-1)=——.
(2 + b)(a* + bY) — ab(a + b) 48(64J() -

210. a) a>=(2-1>=3-22=0-8.
a’=(V2-1 =22 -6+32-1=5V2-7=+50- 49 .
b) Theo khai trién Newton : (1 - N2 =A-B2 ; (1+~2)Y=A+B+2 v6iA,BeN

Suyra:A2—2B2=(A+B+2)A-BV2)=[(1+2)1-vV2)]P=(¢1)n
Néun chinthi A2-2b%=1 (1).Néunléthi A2-2B>=-1 (2).
Bay gio ta xét a. C6 hai truong hop :

* Néun chén thi:a"= (N2 -1 =(1- 2y =A-B2 = VA? —+/2B . Didu kién

A? - 2B? =1 dugc thoéa man do (1).
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* Néunlé thi:an=(N2 - 10 =-(1-v2)=B+2 - A= 2B —JA” . Bidu kién

2B? — A? = 1 dugc thoa man do (2).

211. Thay a= J2 Vz‘lophu()’ngtrinhdﬁchO:Zx/E +2a+b2 +¢=0

o J2(b+2)=-Qa+0).

Do a, b, ¢ hitu ti nén phdi co6 b+ 2 =0do d6 2a+c=0. Thay b=-2, ¢ =- 2a vao phuong trinh
da cho:

x}t+ax?-2x-2a=0 < x(x*-2)+ax’*-2)=0 < (x*-2)(x+a)=0.

Céc nghiém phuong trinh da cho la: + \/E va -a.

212. bat A=L+L+...+L )
V237
a) Chimg minh A >2+n —3 : Lam giam mdi s6 hang ciia A :

1 2

2
NN oW S
Dodo A >2[(—\/5+ \5)+ (—\E+ x/Z)+...+ (—\/IT+ x/ﬁﬂ =

=2(Vn+1-+2)=2vn+1-242>2+h+1-3>2+h-3.
b) Ching minh A <2~/n —2 : Lam trdi mdi s hang ciia A :

1 2 2
NP RN e ek O )

Do do - A<2[(\F—\/ﬁ)+...+(ﬁ—x5)+(ﬁ—\/f)}:zvﬁ—z.

VT k)

213. Kihi¢u a, :\/6+\/6+...+ V6 +~/6 ¢6n dducan. Taco :

a,=v6<3;a,=\6+a, <V6+3=3;a,=6+a, <b+3=3..a, = H+a, < b+3=3
Hién nhién aieo > \/g > 2. Nhu vdy 2 <aio0 <3, do do [ain]=2.

214. a) Cdch I (tinh truc tiép) : a2=(2 + \3)2=7 +4+/3.

Taco 43 =48 nén6<43 <7 = 13< a?<14. Vay[a2]=13.
Ciéch 2 (tinh gian tiép) : Dat x =2+ 3 )2 thi x=7+4+/3 .

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

Déthdy 0<2-+/3 <1nén0<(2- V3 <1,ticla0<y<1.Dodé13<x<14.

Vay [x]=13ticla[a2]=13.
b) Papsd: [a3]=51.
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215. batx—y=a; Vx +\/§=b (1) thi a va b 1a s6 hitu ti. Xét hai truong hop :

a) Nbub#0thi —2==— = \/— \/7— laséhituti (2). Tir (1) va (2) tacod:

x+\f
1 a , 1 a ,

Jx =—| b+ | 1aséhituti ; ——| b=21 14 s6 hitu ti.
2 b Jy 2 b

b) Néub=0thi x=y =0, hiénnhién x ,\/y 1a s8 hitu ti.

He et <n+i>JH i n(ﬁl) :&G_nl?j: Wﬁ Jnl?J(lﬁ Jnlﬁj:

() e )

217. Chang minh bang phan ching. Gia sir trong 25 s6 ty nhién da cho, khong c6 hai s6 nao

Tir do ta gidi dugc bai toan.

bang nhau. Khong mat tinh tong quat, gia sir a1 <a»<....<axs. Suyra:a;>1,a>2, ...
L+L+ + L< 1__|_ 1__|_ + 1_
\/aT \/g ,_a25 SV N A
1 1 1 1 2 2

2
\/E+\/ﬁ+""+\/§+fz\/275+\/275+ \/27+\/2?+ \5+\E.1<

<mim+@i@+....+ﬁ+lzz(\/z_5—\/z_4+ \/27— \/2?+....+ \/2_— \/i_)+1=

=2(\/E—\ﬁ)+1=9 )

azs > 25. Thé thi : (1). Talaico:

Tu (1) va (2) suy ra :

1 1 1 L. PP e A A . [ SN
—+—=—+...+ —=<9, trai vdi gia thi€t. Vay ton tai hai s0 bang
Vv A&, Vs

nhau trong 25 s6 ai, az, ..., ass.

218. Didukién: 0<x<4. Pat \V2+x =a>0:y2—vJx =b>0.

2 2
b
Tacd:ab=+4—x , a’>+b?=4. Phuong trinh 1a : T =2

V2+a V2-b
= 222 -a%b +b24/2 +ab?= 2 (2-b+/2 +2a+/2 -ab)
= 2 (22+1b2—2+ab)—ab(a—b)=2(a—b)
= J2Q2+ab)=(a-b)2+ab) (chuy: a+b2=4)
= a-b=+2 (do ab+2#0)

Binh phuong : a>+b>-2ab=2 = 2ab=2 = ab=1 = +/4—x = 1. Tim dugc x=3.
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219. bidukién: 0<x<1,a>0. Binh phuong hai Véréithugon: l-x" =——.

2./a

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

Diéu kién x < 1 thoa mén (theo bat dang thirc Cauchy).

, 2
Két luan : Nghiem 1a x = Y% Véi a> 1.
a+1

220. Néux=0thiy=0,z=0. Tuong tu dbi véi y va z. Néu xyz # 0, hién nhién x,y, z>0

2 2
Tur hé phuong trinh da cho ta c6 : \/; ==Y < Y \/7

I+y 2\/7
Tuong ty \/§S\/;;\/;S\/; . Suyra x =y =z Xayradiu“=" ¢ cic bat dang thic trén

véi x=y=z=1. Kétluan: Hainghiém (0;0;0), (1;1;1).

. N . 1
221. a) bat A=@8+3 \/7 ). D€ chitng minh bai toan, chi can tim s6 B sao cho 0 <B < W

va A+ B1a s6 tu nhién.
Chon B =(8-3+/7). D&thdyB>0vi8>3+/7.Taco 8+37 >10 suyra:

1 1 71
(8+3ﬁ)7 <107 = (8—3\/7) <W

Theo khai trién Newton ta lai co: A= (8 +3 \/7)7 =a+ bﬁ voi a, b € N.

B=(8 -3\/7)7=a-b\/7. Suyra A + B =2ala s ty nhién.

Do 0 < B < o va A + B 1a s0 tu nhién nén A c6 bay chit s0 9 lién sau dau phay.

Chui y : 10-7=0,0000001.

b) Giai tuong ty nhu cau a.

222. Ta thay véi n 1a s6 chinh phuong thi \/H 1a s6 tu nhién, néu n khac sd chinh phuong thi

A/n 1as0 vo ti, nén v/n khong c¢6 dang ....,5 . Do d6 ing v4i moi so n € N* ¢6 duy nhat mot so

nguyén a, gan Jn nhit.
Ta thay rang, véinbang 1,2, 3,4,5,6,7, ... thianbang 1, 1, 2,2,2, 2,3, ... Ta s& chitng minh
rang a, lan luot nhan cac gia tri : hai s6 1, bdn s6 2, sau sd 3... Noi cach khac ta s& ching minh

bat phuong trinh :

1 1
1- E < \/; <1+ 5 ¢6 hai nghiém ty nhién.
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1 1 .
2—-—< \/; <2+ 5 c6 bon nghiém ty nhién.
1 r o n
3— 5 <AX <3+ 5 ¢6 sau nghiém ty nhién.
5 : 1 / 1 : ‘A ‘A Ap A A, 22 ,
Tong quat : k — E <+x <k+ 5 c6 2k nghi¢m ty nhién. That vay, bat dang thic tuong duong

1 1 .
voi: k2 —k+ 7 <x < kK+k+ 7 RO rang bat phwong trinh nay ¢6 2k nghiém tu nhién 1a :

K—-k+1;k-k+2; .. ;:;k*+k Dodo:
l+i+...+L: 1—+1— + 1—+1—+1—+1— +..t+ 1—+ 1—+...+1— =244=288 .
a, a, Qe |1 1 2 2 2 2 44 44 44

2 s04 4 s0a 88 soa

223. Giai tuong tu bai 24.

a) 1 <a, <2 Vay [an]=1. b) 2 <a, < 3. Vay [an ] =2.

¢) Tathdy: 442=1936 < 1996 < 2025 =452 con 46* =2116.

a1 = 1996 =44 < a; < 45.

Hay chimg to voin > 2thi45 < a, < 46.

Nhu vy véin=1thi [a,]=44, véin > 2thi [a, ] =45.

224. Can tim s6 tu nhién B sao cho B < A < B+ 1. Lam giam va lam troi A dé dugc hai sd tu
nhién lién tiép.

Taco: (4n+1)? < 16n2+8n+3 < (4n+2)> = 4n+1 < J16n*+8n+3 < 4n+2

= 4n2+4n+1 < 4n2+ 16n° +8n+3 < 4n’+4n+2 < 4n’+8n +4

= (2n+1)? < 4n2+ 160 +8n+3 < (2n+2)
Laycanbachai: 2n+1 < A < 2n+2. Vay [A]=2n+ 1.
225. DPé chimg minh bai toan, ta chi ra s y thoa man hai diéukién: 0 <y < 0,1 (1).

x +y 1a mot sd ty nhién c6 tan cung bang 2 (2).
200 .
Tachon y= (\/5—\/5) .Taco 0 < \/§—\/§ < 0,3nén 0 <y < 0,1. biéu kién (1) dugc

ching minh.

Bay gio ta chirg minh x + y 1a mot sb tu nhién c6 tan ciing bang 2. Ta ¢6 :
200 200 100 100
x+y:(\/§+\/§) +(\/§—\/§) :(5+2\/§) +(5—2V5) .

Xétbiéuthl'xcténgquétSn=an+bnvé’ia=5+2\/6 ,b=5—2\/€.
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Si=(5+26)=(5-26)

A va b ¢co tong bang 10, tich bang 1 nén chung la nghiém cua phuong trinh X2 -10X + 1 = 0, tirc
la: a?=10a—1 (3);b>=10b-1 (4).

Nhan (3) v6i a", nhan (4) v6ib":  a™?=10a""! —a" ; b"? = 10b""! - b".

Suy ra (am2+b2) = 10(a™"! + b™*1) — (an + bn),

tirc la Sp+2 = 10Sn+1 — Sn, hay Sui2 =- Suv1 (mod 10)

Do d6 Sn+s = -Spv2 = Sp (mod 10)  (5)

Tacd So=(5+26)°+(5-2/6)0=1+1=2; S;=(5+2~/6)+(5-26)= 10.

Tur cong thirc (5) tacd S2, Sz, ..., Spla s6 tu nhién, va So, S, Sg, ..., Si0 €O tan cung béng 2,
tire 14 tong x + y 1a mot sd ty nhién co tan cing bang 2. Piéu kién (2) duoc chimg minh. Tir (1)

va (2) suy ra diéu phai chimg minh.
. 250 125 ) .
226. Bién doi (\/5 + \/5) = (5+ 2\/6) . Phan nguyén ctia n6 ¢6 chir s6 tin cung bang 9.

(Giai tuong ty bai 36)
227. Taco:

A= ([ AT+ [VB]) [V ]t [ B (8]t 8]} [ 65+ 82])

Theo cach chia nhém nhu trén, nhém 1 ¢6 3 s6, nhom 2 ¢d 5 s8, nhéom 3 ¢6 7 s6, nhém 4 ¢6 9 sb.
Céc s6 thudc nhom 1 bang 1, cac s6 thudc nhom 2 bang 2, cac sb6 thudec nhoém 3 bang 3, cac sb
thudc nhom 4 bang 4.

Vay A=13+25+3.7+49=170

2 X X . L
228. a) Xét0 < x < 3.Viét A dudi dang : A = 4. E . E .(3 = x). Ap dung bat dang thirc

3
X X

X X X X Sty +3-x
Cauchy cho 3 s khéng am =, =, (3 —x)tadugc: —.=.(3 —x) < 2.2 =1.
2 2 2 2 3

Dodé A <4 (1)
b) Xét x > 3, khid A < 0 (2. So sanh (1) va (2) ta di d&én két luan

X-3-x
maxA=4 < {2 & x=2.
x>0

229. a) Lap phuong hai vé, 4p dung hing dang thic (a + b)} =a3 + b* + 3ab(a + b), ta dugc :
X+1+7-x+3.3Y(x+1)(7-x).2=8 & (x+1)(7-x)=0 < x=-1; x="7 (thoa)
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b) Pidukién:x > -1 (1). Pat Ix-2=y;VXx+1=z2.Khido x—2=y2;x+1=22

y+z=3 (2)
nén z2—y?®=3. Phuong trinh dé cho dugc dua vé hé :{z* —y® =3 (3)
z>0 (4)

Ratztr(2): z=3-y. Thayvao 3): y’~y*+6y-6=0 < (y-1)(y?>+6)=0 < y=1

Suy ra z =2, thoa mén (4). Tir 46 x =3, théa man (1). Kétluan: x = 3.

230. a) Co, chrfmg han : \/g + \/g = \/5 .

b) Khéng. Gia st ton tai cac s6 hitu ti dwong a, b ma JE + \/B = (‘/5 . Binh phuong hai vé :
a+b+2vab=+2 = 2+ab = x/f—(a+ b) .

Binh phuong 2 vé : 4dab=2 + (a + b>— 2(a + b)/2 = 2(a+b) V2 =2+ (a + b)> — 4ab

Vé phai 14 s6 hitu ti, vé trai 1a s6 vo ti (via + b # 0), mau thuan.
m m?®
231. a) Giasu 3/5 la sO hiru ti o (phan so6 toi gian). Suy ra 5 = Pok Hay ching minh rang

X A . A SRR < A m \ A A LAs +o
cd m lan n déu chia hét cho 5, trai gid thiet — 1a phan so to1 gian.
n
Y-S T S | | B S SR
b) Gia st \/5 + \/Z la so htruti — (phan so toi gian). Suy ra :
n

3
m—3:(3@+€/2)3=6+3.§@.m:6+6ﬂ:> m3=6n%+6mn2(1) = m® 2 = m 2
n n n

Thay m=2k (k € Z) vao (1) : 8k’ =6n®+ 12kn?> = 4k3 = 3n? + 6kn?. Suy ra 3n3 chia hét cho

2 = n3chia hét cho 2 = n chia hét cho 2. Nhu vdy m va n cung chia hét cho 2, trai voi gia

T TRLLLE AN A Ae es
thiét — 1a phan s toi gian.
n

C . .. a+b+c
232. Cich 1: Pata=x’,b=y>,c =2z Bat dang thicc can chirng minh —3 > 3/abc

3,3, 3
X+ +Z . 5
Xry+z > xyz hay x*+y*+2>—3xyz > 0. Ta c¢6 hiang dang thirc :

tuong duong voi
1 A
x3+y3+273 - 3xyz = E(x +y+2)[(x-y)*+(y—2z)P+(z—x)*]. (baitdp sbt)
a+b+c
Doa,b,c>0nénx,y,z>0,dodox’+y*+ 2z —3xyz>0. Nhu vay : TZ\S/abC

Xay ra ddu dang thirc khi va chi khi a=b=c.

COM VnDoc - Tai tai liéu, van ban phap luit, biéu mau mien phi



GCOM VnDoc - Tai tai li€u, van ban phap luat, biéu mau mién phi

Cdch 2 : Trude hét ta ching minh bét dang thirc Cauchy cho bon s6 khéng 4m. Ta c6 :

a+b+c+d:1(a+b+c+dj2;_(\/EJM/E)Z /\/E.Jc_dz 4fabod

4 2\ 2 2

4
C a+b+c+d a+b+c
Trong bat dang thirc (fj >abced , dat d :T ta duoc :

a+ b+c+a+7bJrC 4 4
3 >abca+b+C:> a+b+c >abCa+b+c
2 > abc. 3 >abc.——.
Ny < at+b+c A A s o
Chia hai ve cho s6 duong T (truong hgp mat trong cac so a, b, ¢ bang 0, bai toan dugc
a+b+c)’ a+b+c
chirng minh) : (Tj >abc < TZ /abe .
i 5 ) a+b+c
Xay ra dang thuc : aZbZCZT < a=b=c=1
. b c d a 1 . C e
233. Tu gia thiét suy ra : + - <1-——=—— " Ap dung bat dang thirc
b+1 c+1 d+1 a+1 a+1
. 1
Cauchy cho 3 so duong : > b + ¢ + d >3.3 bed . Tuong tu :
a+1 b+1 c+1 d+1 (b+1)(c+1)(d+1)

NS 3.§/ acd
b+1 (@+1)(c+)(d+1)

N 3'§/ abd
c+1 (@+N)(b+1)(d+1)

Lzai/ abc
d+1 (@+1)(b+1)(c+1)

C o a 1
Nhan tir bon bat dang thace : 1> 81abed = abed < a1

2 2 2
. X Yy V4
234. Goi A =—2+—2+—2.

Yy 4

2
3A = (y—ﬂz’—z Z—Zj(1+1+1)z(§+3zi+§j (1)

Ap dung bat dang thirc Bunhiacopxki :

x

><

, o . 7 X Z
Ap dung bat dang thirc Cauchy véi ba s khong &m : —+= y +—>3.3 =3 (2)
y Z

X
X y

N|‘<
x| N
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2

Nhin timg vé (1) véi (2): 3A[é+x+zj23[£+x+zj NS

y z X y z X y z X
235. Dit x=33+Y3;y=33-33 thi x*+y>=6 (1). Xét hidub’ - a*, ta dugc :
bP-at=24-(x+ty)P=24-(x*+y’)-3xy(x ty)
Do (1), ta thay 24 boi 4(x* +b?), tacd :
b’ =2’ =40 +y) - (7 +y°) = 3xy(x +y) = 3(x° +y) - 3xy(x +y) =
=3 T YE-xy Ty —xy) =3x Fy)(x -y > 0 (vix >y > 0).
Vay b® > a*,dodob > a.

236. a) Bat dang thic ding véi n=1. Véi n > 2, theo khai trién Newton, ta cé :

(1+1J”:1+n_1+ nn-1) 1 _n(n-7H(n-2) 1 n(n-1).21 1

n n 2l n? 3l n® n! n"

< 1+1+(l+l+...+l)

21 3 n!
Dé dang chirmg minh : 1+l+...+lsi+ 1 +...+ L =
21 3 nl 12 23 (n=1)n
=1—1+1—1+...+L—1—:1—1—<1 Do d6 (1+1)”<3
2 2 3 n-1 n n n

6 6
b) V&i n=2, tachimg minh 33 >+2 (1). That vay, (1) < (i‘@) >(\E) o 3202
Vé6i n > 3,tachtmgminh Un>"Un+1  (2). Thatvay:

(2) (”*\1/n+1)n(n+1)<(Q/ﬁ)n(nm sh+)"<n"o (n+n1) <n& (1+ 1—) <n (3)

n

1 n
Theo cau a ta co (1 + —j <3 ,ma3 < n nén (3) dugc chirng minh.
n

Do d6 (2) dugc chirng minh.
237. Cach 1: A? :2(x2 +1+ Ut + %2 +1 )24. min A =2 véi x =0.
Céch 2 : Ap dung bét dang thirc Cauchy :

A > 2(‘/(x2+x+1)(x2—x+1) = 2 +x*+1>2
min A=2 véi x=0.

238. Véi x < 2thi A >0 (1). Véi 2 < x < 4,xét - A=x%x—2). Ap dung bt dang thirc

Cauchy cho ba s6 khong am :
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3
X

X

—+—+X-2 3

A _ 5_5_()(_2) <22 7 T _(&X=2) 8
4 22 B 3 3 -

A <32 = A >-32. minA=-32 v6i x=4.
239. Pidukién: x2 < 9.

max A = 6\/§ vél x =+ \/6
240. a) Tim gia tri 16n nhét :

Cich1:V6i0 < x < /6 thi A=x(x2—6) < 0.

Véi x > J6.Taco V6 <x<3 = 6<x2<9 = 0<x2-6< 3.

Suyra x(x2—6) < 9. max A=9 v6i x=3.

Cich2: A=x(x*-9)+3x.Taco x > 0, x>-9

IN

max A=9 voi x=3

b) Tim gia tri nho nhat :

0,3x <9, nén A <09.

Cichl: A = x3—6x = X3+ (2v2)P - 6x-(2v2) = (x+2v2)x*-2/2x +8) - 6x -

16~/2

= (x+242)x2-242x +2) + (x +2~4/2).6 - 6x - 1642 = (x +242)(x- V2 )2 - 442 > -

44/2.

min A = -4\/5 vol X = \/§
Cdch 2 : Ap dung bat dang thirc Cauchy véi 3 s6 khong am :

¥ +242 4242 > 3.3x3.242.242 =6x.

Suy ra x*—6x > ~44/2. minA=-42 vsi x=+/2.

3-2x
241. Goi x la canh cua hinh vuoéng nho, V la thé tich cta hinh hop. X S
Cén tim gia tri 16n nhat cia V =x(3 — 2x)%
Theo bat dang thirc Cauchy véi ba sé duong :
4% +3-2x+3-2x )’
4V =4x(3 - 2x)(3 — 2x) < ( 3 j =8 max V=2 < 4x=3-2x

1
S Xx=—
2
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. . 1

The tich 16n nhat ctia hinh hop 1a 2 dm? khi canh hinh vuéng nho bang 2 dm.

b) Piat ¥2—x=a;x—-1=b. Papsb: 1:2; 10.

J5

¢) Lap phuong hai vé. Papsd: 0;+ 7

242. a) Dapsd: 24;-11.

d) Pat Y2x-1=y. Giaihé: x*+1=2y,y3+1=2x,duoc (x—y)(x2+xy+y?+2)=0

1+.5

o x=y. Papso: 1 ; >

. 1 .
e) Rat gon vé trai dugce : E(X—\/XZ—4). Déap so6: x=4.

g) bat Y7-x=a;3Ix-5=b.Taco:

3 3 3 3
a-b a-b a-b
. Phuong trinh da cho tré thanh : =

a+b 2

al+b>=2, a3—b’®=12 - 2x, do d6 vé phai cua

phuong trinh da cho la
a-b_a’-p’
a+b a’+b°
Doa+b#0nén: (a—b)a®>—ab+b?>=(a—b)@’+ab+Db?.

Do a*+b*=2nén = (a—b)@ +b*)=(a+b)a’-bd)

T a=btadugc x=6. Tir ab=0tadugc x=7;x=5.
h) bat Ix+1=a;3Yx-1=b. Taco:a?+b*+ab=1
Tu(l)va(2): a—b=2.Thayb=a—2 vao (1) tadugc a=1. Papsb: x=0.

(Hh;a*-b*=2 (2).

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

X+1 X+3 . :
Dat i/ :a;\/ =b.Giai hé a’*+b*=2,a+b=-1. Hé nady vO nghiém.
X+ 2 X+ 2

Cdch 2 : Pat IJx+2 =y. Chuyén vé : {’/y3 -1 Jr%/y3 +1=—y . Lap phuong hai vé ta duoc :

Y14y #1433y - 1.(y=-y & y =y Jy° 1.

Vé&iy =0, conghiém x =-2. Véiy #0, c6 y> = 3/y® —1. Lap phuong : y® = y° — 1. V6 no.
Cdch 3 : Ta thay x = - 2 nghiém dting phuong trinh. Véi x < -2, x > - 2, phuong trinh vo

nghiém, xem bang dudi day :

X Yx+1 Yx+2 Yx+3 | Vet
X < -2 < -1 <0 <1 <0
X > -X > -1 > (0 > 1 >0

k) Dit 1+x=a,1 -x=b.Taco: a+b=2 (1), Yab+%a+4b =3
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m+n
2

Theo bat dang thire Cauchy vmn < , ta co

3= JJadb + 13+ idb < @;@“f, 12@

:\/5+\/B+1£1+Ta+%+1=a;—b+2=3.

Phai xay ra ddu ding thirc, tic 1a: a=b=1.Do d6 x=0.
) Pit Ya—x=m>0;4Yb-—x=n>0 thi m*+n*=a+b-2x.

Phuong trinh dé cho tré thanh : m + n = Ym*+n* . Nang 1én liy thira bac bén hai vé rdi thu
gon : 2mn(2m? + 3mn + 2n?) = 0.

Suy ra m=0hodc n=0,connéum,n > 0thi 2m?+ 3mn + 2n? > 0.

Dodé x=a,x=b.Taphdico x < a,x < b dé céc can thuc c6 nghia.

Gid st a < b thi nghi¢m cta phuong trinh da cho 1a x =a.

243. Diéu kién dé biéu thuc c6 nghia : a2 + b2 # 0 (a va b khong dong thoi bang 0).

x'+x*y 4y B x'+2x7yt +yt-2x7yt

Dati/gzx;%zy,tacé:A: 5 > 5 5
X +Xy+y X +Xy+y

_ (xz+y2)2—(xy)2 _ (X2+y2+xy)<xz+y2—xy)_
X 4xy+y: x> +y’ +Xxy =Xy

Viy: A=3a>+b? —3ab (véi a2 +b2£0).

244. Do A la tong clia hai biéu thirc dwong nén ta c6 thé ap dung bat dang thirc Cauchy :

A=\/X2—X+1+\/X2+X+1 ZZ\/\/Xz—X+1.\/X2+X+1 :24\kxz—x+1)(x2+x+l) =

= 23x* +x*+2 >2 . Pang thirc xay ra khi :

X +x+1=x"—x+1 , . )
< x=0.Tacod A >2, dang thirc xay ra khi x =0. Vady : min A =2

xP+xr+1=1
< x=0.
245. Vi 1+ /3 1a nghiém cua phuong trinh 3x3 + ax?> + bx + 12 =0, nén ta ¢o :
31+ 3P +a(l+ /32 +b1++3)+12=0.
Sau khi thuc hién cac phép bién dbi, ta duoc biéu thirc thu gon :(4a + b+ 42) + 2a + b + 18) /3
=0.

Via,be Znénp=4a+b+42 c Zvaq=2a+b+ 18c Z.Ta phai tim cic sd nguyén a, b sao

chop+q\/§=0.
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Néu q # 0 thi \/g =- R,VG Ii. Dodéq=0vétirp+q\/7 =0tasuyrap=0.
q
Vay 1 + V3 1a mot nghiém ctia phuong trinh 3x3 + ax? + bx + 12 = 0 khi va chi khi :

4a+b+42=0
. Suyra a=-12 ; b=6.
2a+b+18=0

3
246. Gia st 3/5 1a s6 hitu ti P (B 1a phén s6 tdi gian ). Suyra: 3 = p_3 Hay ching minh ca p
9 q q

va q ciing chia hét cho 3, trai voi gia thiét p 1a phan s6 tbi gian.
247. a) TacoH: \3/1+\/5 :«[(1+\/5)2 = §/1+2\/2_+2 = 6\/3+2\/2_ )

Dodo: Y1+243-22 ={3+22.8B3-22 = §B3>— (2\/5)2:1 .
by 9+4v532-+5 =—1.

248. Ap dung hiang dang thirc (a + b)> = a® + b® + 3ab(a + b), ta co :

a’ =20+14v2 +20 - 1432 +33(20 +14+2)(20 ~14~2) ac>a’ =40 +3320° — (14 \B)*. a

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

250. A=2+3-2.

251. Ap dung: (a+Db)}=a’+b®+3ab(a+b).

Tir x=33+39 .Suyra x*=12+33x & x*-9x—12=0.

252. Sir dung hang dang thirc (A — B)® = A> -~ B3 — 3AB(A — B). Tinh x*. Két qua M =0
253. a) x1=-2;x2=125.

u=v'+6
b) bit u= 3Yx- 9, v=x- 3 ,taduogc: S u=v=-2 = x=1.
v=u'+6

¢) Pat: Yx*+32=y>0. Kétqua x==7.

\/x3+1+1‘+

254. Pua biéu thirc vé dang : A =

VX3+1—1‘.Apdung |A|+|B|>|A+B|

mnA=2 & -1 <x<0.

255. Ap dung bat dang thirc Cauchy hai lan.
256. Diat i/_:y thiJx’=y> = P =23x +2
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258. Taco: P:\/(x—a)2+\/(x—b)2 —|x—a|+|x-b|>|x—a+b-x|=b-a (a<bh).

Dau dang thic xay rakhi (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 timg cip s6 duong
(a+b-c)+(b+c—a) (b+c—a)+(c+a—b):C
2 2
(c+a—b)+(a+b—c):a
2

J@+b-c)b+c—a)< =b(b+c-a)c+a—-b) <

Jc+a-b)a+b—c) <

Céac vé cua 3 bt dang thuc trén déu dwong. Nhan 3 bat dang thirc nay theo ting vé ta duoc bat
dang thirc can ching minh. Pang thirc xay ra khi va chi khi :

atb-—c=b+c—a=c+ta—-b < a=b=c (tam gic déu).

260. [x—y|=\(x—y)’ = J(x+y) —dxy = VA+4 =22 .

261. 2A=(a—b)2 + (b—c)? + (c — a).
Tac():c—a=—(a—c)=—[(a—b)+(b—c)]=—(\/§+1+\/§—1)=—2\/§.
Dodd:2A=(N2+ 12 +(N2 -1 +(242)?=14. SuyraA=7.

262. Pua pt vé dang : ( X—2—1)2+(\/YT3—2)2+(\/ZT5—3)2=0.
263. Néu 1<x<2 thi y=2.

264. Dit: JVx—1=y>0. M:H(\/ﬁu)@—\/ﬁ).

265. Goi cac kich thude cua hinh chit nhat 1 x, y. Vi moi x, y ta ¢ : x? + y*> > 2xy. Nhung x?

+y2=(8\/5)2= 128, nén xy <64. Do dd : max xy =64 < x=y=38.
266. V&imoi a, b ta ludn c6 : a? + b2 > 2ab. Nhung a? +b? =¢? (dinh li Pytago) nén :

+b
c?>2ab < 2¢?>a’+b*+2ab < 2¢2>(at+ b)Y < cv2 >a+b o c> ary

Dau dang thirc xdy ra khi va chi khi a=b.

267. Bién doi ta duoc : (\/E—@)Z+(\/E—\/zg)z+(\/ﬂ—\/@)220

COM VnDoc - Tai tai liéu, van ban phap luit, biéu mau mien phi



