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§1. SO THUC VA CAN BAC HAI

1. Ching minh J7 1asBvo ti.
2. &) Ching minh : (ac + bd)? + (ad — bc)? = (& + b%)(c? + d?)

b) Chting minh bat dang thtrc Bunhiacopxki : (ac + bd)?< (a + b?)(c? + d?)
3.Chox +y = 2. Tim giatri nhd nhét cla biéu thirc : S=x*+y2.

4. a) Choa=0, b > 0. Chitng minh bét déng thirc Cauchy : a; b >.Jab .

b) Cho a, b, ¢ > 0. Chitng minh rang : E+C—t;’i+@2a+ b+c
a c

c) Choa, b>0va3a+5b=12 Timgiatri I6n nhat ctia tich P = ab.
5. Cho a+ b= 1. Tim giatri nhd nhat cta biéu thirc : M = a° + b>.
6. Cho & + b* = 2. Tim giatri I6n nhét cla biéu thirc : N =a+ b.
7. Cho a, b, clacéc sd duong. Chitng minh : & + b* + abc = ab(a+ b + c)
8. Tim lién hé giira cac s6 a vab biét ring : [a+b|>|a—b|
9. a) Ching minh bat dang thirc (a + 1)°=4a

b) Choa, b,c>0vaabc=1. Chitng minh: (a+1)(b+1)(c+1)> 8
10. Chirng minh cac bét dang thtc :

a) (a+h)’< 2(a+b? b) (a+b+c)®< 3@ +b*+c?)
11. Tim cac giatri clia x sao cho :
a) [2x-3|=|1-x|b) x*-4x< 5 c) 2x(2x-1)< 2x-1.

12. Timcéc O a, b, ¢, d biétrang : & +b*+c?+d?=ab +c +d)
13. Cho biéu thirc M = & + ab + b? - 3a— 3b + 2001. Vi gi4 tri ndo clia a vab thi M dat gia tri nhd
nhét ? Tim giatri nhd nhat dé.
14. Cho biéu thirc P = x? + xy + y? = 3(x +y) + 3. CMR giatri nhd nhat clia P bang 0.
15. Chitng minh rdng khéng c6 giatri ndo clia x, y, z théa man dang thirc sau :
X2 +4y*+7°—2a+8y—6z+15=0

16. Tim giatri Ién nhét cla biéu thirc : A = 2;
X —4x+9
17. So sanh céc sO thuc sau (khéng dung may tinh) :
a) J7+/15va7 b) V17 ++/5+1va/45
0 % va27 d) V32 va~23

18. Hay viét mot s6 hiru ti vamot s6 vo ti 16n hon J2 nhwng nhoé hon J3

19, Gidi phuong trinh : ~/3x2 +6X + 7 ++/5x2 +10x + 21 = 5— 2X — X°.
20. Tim giatri I6n nhét cta biéu thirc A = X%y v6i c4c diu kién x, y > 0va2x + xy = 4.

1 1 1
21.Cho S= + +....+ +..+ )
V1.1998 +/2.1997 Jk(1998-k +1) J1998-1
Hay so sénh Sva 2.@.
1999

22. Chitng minh rang : Néu s6 tu nhién akhdng phai lasd chinh phwrong thi Ja 1ass vo ti.
23. Cho céc s8 x vay cuing ddu. Chirng minh rang :

2 2
5 (_y_](_zjo
y X y X
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C) (X_z+y_z]_(x_i+y_z]+(§+xJ2 2.
y X y X y X
24. Chirng minh rang cac s6 sau lasd vo ti :
a) J1++4/2
J3

b) m+— vo&im,nlacacso hituti, n#0.
n

25. C6 hai s0 v0 ti deong nao ma tong lasb hivu ti khéng ?

26. Cho céc 5 x vay khac 0. Chirng minh ring : +—+4>3 5+XJ
y X

L ox , s x? z° X z

27. Cho c&c 0 X, ¥, z duong. Chirng minh rang : — + y—2 +—2— X +—.
yc z° Xy z X
28. Chirng minh rang tong clia mot s6 hivu ti véi mot s6 vo ti lamot s6 vo ti.

29. Chitng minh cac bét dang thtc :
a) (a+b)’< 2(a®+b?)
b) (a+b+c)?< 3(a+b*+c?)
0 (@m+a+...+ta)’s n@+a’+..+ad.
30. Cho & + b= 2. Chitng minh réing a + b < 2.
31. Ching minhrang : [x]+[y]<[x+Y].
1

32. Tim giatri I6n nhét cla biéu thirc : A = —————.
X —6x+17

e X zZ .
33. Tim giatri nho nhét cua : A:—+X+— VoI X, y,2>0.
y z X

34. Tim giatri nhd nhatclia: A =x*+y? hiét x +y =4.
35. Timgiatrilén nhatcla: A=xyz(x +y)(y +z)(z +Xx) vOix,y,z20;x+y+z=1
36. Xét xem céc sO a vab c6 thé 1asb vo ti khong néu :

ca
a) abvaBIasovotl.

b) a+ bva% lasd hitu ti (a+b #0)

c) a+hb, avab’*lasshituti (a+b#0)
37.Choa, b, ¢ > 0. Chiing minh : a>+b®+abc=ab(a+b +c)

b o d
+ + >
b+c c+d d+a a+b
39. Chiing minh rang [2x] bang 2[x] hodc 2[x]+1
40. Cho s nguyén duong a. Xétcac sd codang: a+15;a+30;a+45; ...;a+ 15n. Chirng minh
rang trong cac s6 do, ton tai hai s6 mahai chit sd dau tién |a 96.
§ 2. HANG DANG THUC VA? =|A|

38. Cho a, b, ¢, d > 0. Chtrng minh :

41. Tim céc giatri clia x dé cac biéu thirc sau co nghTa :

1
A=yx*-3 B=z—u-—— X+— +\/—2X
VX2 +4x -5 \/ J2x -1

G=+3x-1-5x-3+x>+x+1

42. a) Chirng minhrang: |A+B|<|A|+|B|.D4u“ =" xay ra khi nao ?
b) Tim gia tri nhd nhat clia biéu thirc sau : M = X2 +4X + 4 ++/X2 —6X +9.
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¢) Gidi phuong trinh : \/4x? + 20X + 25+ v/x% —8x +16 = +/x* +18x + 81

43. Giai phuwong trinh: 2x* —8x —3Vx* - 4x-5=12.
44. Tim céc giatri clia x dé cac biéu thirc sau ¢ nghia :

1 1
A=VX*+Xx+2 B= C=2-+/1-9x2 D= -
1-3x VX?—BX+6
- G=—2—+Jx-2 H=x"-2x-3+3/1-x?
V2x+1++/x X" -4
x* —3x

=0

45. Giai phuong trinh :
X-3

46. Tim giatri nhd nhat cta biéu thirc : A = X +X.
47. Tim giatri 16n nhat cta biéu thirc : B=+/3—-X + X

48.Sosénh: a) a=+/2++/3 va b:fjgl b) V5-13+4/3 va +/3-1

C) Jn+2-vJn+1 va Vn+1-+vn (n lasd nguyén dwong)
49. V6i gid tri n&o cla x, biéu thic sau dat gia tri nhé nhat : A =1—+/1—-6x +9x* + (3x —1)°.
50. Tinh: &) v/4- 243 b) V11+6+2 ) V27-1042
d) A =+m?+8m+16+/m?—8m+16 &) B=yJn+2/n—1+yn-2Jn-1 (n=1)
M = 841 .
45+ 441 + 45— a4l
52. Tim c&c 0 X, y, z théa man dang thirc : (2X —y)? + (Y —2)° + /(X +y+2)* =0

53. Tim gia tri nho nhat clia bidu thirc : P =~/25x% — 20X + 4 +~/25x% —30x + 9.
54. Gidi cac phuong trinh sau :

VX2 —x-2-/x-2=0 b) VX2 —1+1=x? Q) VX2 —X +VX2+Xx-2=0
d) x—Vx' =22 +1=1 @ X+4ax+4+[x-4=0  g)x-2+x-3=-5

h) VX = 2X +1+/x2 —6x+9 =1 ) VX+5++2-x =x?-25

K) VX +3-4/X—1+yx+8-6x-1=1 ) VBX +1++/3X -5 =~/7X+4+/2x -2

51. Rt gon biéu thic :

2 2
o R A e R X+
55. Cho hai sb thire x vay thdéa mén cac diéu kién: xy =1vax >y. CMR: y >2\2.
X-y
56. Rt gon cac biéu thirc :

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

0 \/2+\/§.\/2+\/2+\/§.\/2+\/2+\/2+J§ .\/2—\/2+\/2+\/§ d) V2273042 + 123+ 2242

57. Chitng minh rang \/2+\/_:@+§.

2
58. RUt gon cac biéu thirc :

(6+2(\6+43++2) - [6-2(v6-3++2) by p_Y9-62-16
J2 B
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59. So sanh:
) JV6+20 vay1+/6  b) JV17+12J2 vav2+1 ) yy/28-16V3 va3-2
60. Cho biéu thc A=\/x—\/x2—4x+4

a) Timtap xac dinh cua biéu thirc A.
b) RUt gon biéu thirc A,

61. Rt gon c4c biéu thirc sau: @) 11— 210 b) V9- 214
9 \/§+\/11+6\/§—\/5+2\/6
J2 1164245 -7+ 2410
1 1

62.Choa+b+c=0;a b, c#0. Chi*rng minh déng thtc : i+—+ =

a b c
63. Giai bét phuong trinh: Vx?—16x+60 < X — 6.

64. Timx sao cho : Vx*—3+3< x°.
65. Tim giatri nhd nhat, gia tri 16n nhét ctia A = x>+ y? | biét rdng :
XC+2y? -3 +(y* -2 =1 (1)

2
1 =YX Kexqs.
VX —+2x -1

V2x +1
X + /X% = 2X X x% —2x
X—UX2=2X X+/x?-2X

a) Tim giatri clia x dé biéu thirc A c6 nghta.
b) Rt gon biéu thirc A.  ¢) Timgiatri clia x dé A< 2.

68. Tim 20 chir s6 thap phan dau tién cia s6 : /0,9999....9 (20 chir s6 9)

69. Tim giatri nhé nhét, gia tri Ién nhdt cla: A=|x - x/§|+|y—1|v(yi [x|+|y|=5
70. Tim giatri nhd nhat ctia A = x*+y* + Z* bidtring xy +yz + zx = 1

1 1 1
a b c

66. Tim x dé bi€u thirc cé nghia: a) A =

67. Cho biéu thtc : A =

§3.LIEN HE GIOJA PHEP NHAN VA PHEP KHAI PHUONG

71. Trong hai 6 : Jn+Jn+2 vaadn+l (n lasb nguyén dwong), sé nao 16n hon ?

72. Cho biéu thirc A = \/7+ 43 + \/7—4\/5 . Tinh giatri ca A theo hai cach.
73.Tinh: (V2 ++3+5)(V2+v3-VB)(v2 -3+ B)(—v2 +/3+5)

74. Chirng minh cac so sau lasd vo ti : J3++/5 ; J3-/2 ; 2J2+3
75.Hay sosdnhhai 5: a=3J3-3 va b=2y2-1 ; /2+/5 va J5+1

J2
76. S0 B \A+~7 —\J4—7 -2 vasso.
77. RGt gon biéu thirc : Q:\/E+\/§+\/6+\/§+4.
J2+/3+4/4

78.Cho P= \/14+ 40 +/56 ++/140 . Hay biéu dién P dudi dang téng clia 3 can thirc bac hai
79. Tinh giatri cta biéu thirc x? + y? biét réng : x\/l— y2 +yy1-x2 =1.
80. Tim giatri nhd nhat valén nhatcla: A =+1-X++1+X.
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2
81. Timgiatri lén nhatcta: M :(\/5+\/5) véia,b>0vaa+b<l.
82. CMR trong cic S5 2b+c—2v/ad ; 2c+d—2v/ab ; 2d+a—2bc ; 2a+b-2/cd co it nhét
hai sb dwong (a, b, ¢, d > 0).
83. Rt gon biéu thirc : N=\/4\/6+8«/§+4\/§+18.

84. Cho X+y+z:«/xy+\/ﬁ+\/zx,trongdéx, y,z>0.Chi*tngminhx =y =2z.
85.Cho ay, &, ..., an > 0vaay...ap = 1. Chitng minh: (1 +a;)(1+ &)...(1 +a,) =2".

86. Chiing minh : (\/ZH\/B)2 >2\/2(a+b)\ab (a b=0).

87. Chitng minh rdng néu c4c doan thang c6 dd dai a, b, ¢ 1ap dwoc thanh mot tam gi4c thi cac doan
thing c6 do dai va,«/b,~/c cling 1ap duoc thanh mot tam giac.

84.LIEN HE GIJA PHEP CHIA VA PHEP KHAI PHUONG

—/b? / 2
88. Rt gon : a) A:@T\/b__\/% b) B= (x+2) 8X.

2
-

> 2. Khi ndo c6 déng thic ?

a’+2

Jaz+1

89. Chitng minh rang v&i moi s6 thuc a, ta déu ¢ :

90. Tinh: Az\/3+\5+\/3—\@ bang hai cach.
91. Sosanh: a) @ va 6,9 b) V13-+12 va 7 -6

2++/3 .\ 2-/3
V2442443 J2-42-43
93. Giéai phuong trinh : \/x+2+&/2x—5 +\/x—2—\/2x—5 =242.

94. Chitng minh rang ta lubn c6 : P, = 135..(2n-)) < !

" 2.4.6...2n v2n+1
a b’
95. Chitng minh ring néu a, b >0 thi v/a++/b < F+ —.
a
\/x—«/4(x—1)+\/x+,/4(x—) (1 1 )
U x

92.Tinh: P=

P VheZs

96. R(t gon biéuthtrc: A =

x? —4(x -1) -1)
97. Chitng minh cac dang thirc sau : a) a\/B\;%)\/El:\/_l\/g:a—b (a,b>0;azh)
a_

-7 JB-E). 1 asa), a=a) , .
A S N )

98. Tinh: &) \/JE—\/s—\/zg—(st_o Y 2\/3+\/5—\/13+\/E.
Q) (\/\/7+m —\/\/28—16@j.\/\/7+m .
99. Sosanh: @) +/3++/5 va+/15 b) 2+/15 va/12 ++/7
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c) V18++/19 va 9 d) 10 4 JB25

J2
100. Cho hang déng thtc :

ab>0vaad-b>0).
> > ( )

Ap dung két qua dé rat gon :

2+/3 N 2-\J3 | )\/3 22 3+242
24213 2-2-B ' ir-122 7122
C)\/zm+@—2ﬁ—£_ 2

2,10-2/2 J3-1

101. Xac dinh gia tri cac biéu thic sau :

a) A = Xy — \/X——lm VGi x_z(a+1),y=1(b+ l} (@>1;b>1)

xy+\/x 1.\/y -1 a
ppoNArDXHaTb o dam
Ja+bx —+/a—bx b(1+m?)

2x—\/?—1

102. Cho hiéu thirc P(x) =—;
33X —4x+1

a) Tim tat ca cac gia tri clia x d€ P(x) xac dinh. Rat gon P(x).
b) Chiing minh rang néu x > 1 thi P(x).P(- x) < 0.

\/x+2—4\/f2+\/x+2+4m

/ﬂ—ﬂ+l
X® X

a) RUt gon biéu thirc A. b) Tim céc s6 nguyén x dé biéu thirc A lamot sé nguyén.
104. Tim giatri Ién nhat (néu cd) hoac gia tri nhd nhat (néu cd) clia cac biéu thirc sau:

AVI-x2  b)Jx-x (x>0) ) 1++/2—x d) /x-5-4

€) 1- 2/1-3x g) V2x? -2x+5 h) 1-vV-x*+2x+5 i) _
2x —/x +3

105. Rat gon biéu thic : A:\/X+x/2x—1—\/x—\/2x—1,béng ba cach ?

106. RUt gon cac biéu thirc sau : a) \/5\/§+5\/48—10\/7+4\/§

b) \4+10+ 245 +/4—+10+ 245 C) V94— 42./5 —\/94+ 42./5 .

107. Chitng minh cac hiing ding thirc véi b= 0; a= /b

3 \/a+\5i\/a—x5=\/2(ai\/ﬂ) b) Jatb = \/a+\/a——i\/a— a-b

2
108. Rit gon bidu thic : A = \X + 2v2X — 4 +/x — 242x — 4
109. Timx vay sao cho: 1/X+y—2=\/§+\/§—\/§

110. Chirng minh bét dang thirc : Va2 +b? +~/¢% +d? > \/(a+ 0)2 +(b+d)2 .

103. Cho biéu thirc A =

LE TRONG CHAU — PHONG GD&BT LOC HA — ST&GT Page 196


www.vietmaths.com
www.vietmaths.com

WWW.VIETMATHS. COM

WWW.VIETMATHS.COM

CAC CHUYEN DBE : BOI DUONG HS G101 VA NANG KHIEU

a? b? c? >a+b+c

111. Cho a, b, ¢ > 0. Chirng minh : + + >
b+c c+a a+b 2
112.Choa, b,c>0;a+ b+ c=1. Ching minh:
a) Ja+l++/b+1l++/c+1<35 b) Jatb++yb+c+cra<i6 .

113.CM : \/(a2+cz)(b2+cz) +\/(a2+d2)(b2+d2) > (a+b)(c+d) véia b, c d>0.
114. Tim giatrinhé nhatcla: A = X +~/X .
_ (x+a)(x+b)

X
116. Tim giatri nhd nhat, gié tri 16n nhat cla A = 2x + 3y hidt 2x* + 3y*< 5.

117. Tim giatri Ié6n nhat cla A = x + J2-x.

118. Giai phuong trinh : IX=1-+/Bx-1=+/3x-2

119. Giai phuong trinh : \/x +2x -1+ \/x —2x-1=2

120. Giai phuong trinh ;. 3x® + 21X +18+ 2X* + 7X+7 =2

121. Gidi phuong trinh : v/3x2 + 6X + 7 ++/5x2 + 10X +14 = 4— 2x — X°
122. Chirng minh céc s6 sau lasd vo ti : J3-42 ; 242 +4/3
123. Chimg minh /X —2+~/4—x < 2.

124. Chirng minh b4t d&ng thirc sau béng phuong phap hinh hoc :
Ja +02b? + 2 >b(a+c) véia b, c>0.
125. Chitng minh /(a+b)(c+d) > Jac ++/bd véia, b, c,d>0.
126. Chitng minh rédng néu cac doan thang c6 dd dai a, b, c 1ap duoc thanh mdt tam giac thi cac doan
thang c6 do dai \/5\/6\/6 cling lap duoc thanh mét tam giac.

115. Tim giatri nhé nhatctia : A

2
127. Chitng minh (a+2b) + a; b >avb+bva véia b=0.

128. Chirng minh \/ a +\/ b +\/ c >2 vbiah,c>0.
b+c a+c a+b

129. Cho X\/l— y2 +y~/1—x2 =1. Chiing minh ring x2 + y? = 1.

130. Tim giatri nhé nhatclia A = \/x — 2\/x_—1+\/x+ 2Jx -1

131 TIMGTNN, GTLN clia A =v1—X +~/1+X .

132. Tim giatri nhé nhitcla A = X2 +1++/x>—2x+5

133, Tim giatri nhd nhét clia A =~/—x?+4X +12 —J—x2 +2x + 3.

134. Tim GTNN, GTLN ciia: &) A = 2x +v5- x2 b) A = x(99+ J101- x2)

. . e .o a b T

135. TIm GTNN clla A =x +y biétx, y >0théa médn —+—=1 (avablahang s6 duong).
Xy

136. TIMGTNN clla A=(x+y)(x +2) voix,y,z>0, xyz(x+y+2z)=1.

. , Xy yz zX .
137.TiIMGTNNcla A=—+"—+— V0iX,y,z>0,x+y+z=1

zZ X Yy
2 2 2

138. TIMGTNN cua A = X + y + z biétx,y,z>0, ,/xy+\/ﬁ+\/5:1.

X+y y+z Z+X
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. . ~ 2 .
139. Tim giatri Ién nhatcua: a) A:(\/6—1+\/B) véia,b>0,a+b<1

b) B:(JE+JB)4+(J5+JE)4+(J5+J6)4+(JB+JE)4+(JB+JE)4+(ﬁ+Ja)4
voi a,b,c,d>0vaat+b+c+d=1
140. Tim giatri nhé nhatclia A=3"+3 voix +y=4.

141. Tim GTNN cla A:L+ voi b+c=a+d; b,c>0; ad=0.
c+d a+b
142. Gidi cac phwong trinh sau :
a) X2 —5x — 24/3x +12=0 b) X% —4x =8Jx -1 Q) VAX+1-/3x+4=1
d) Vx-1-vx+1=2 €)yJx-2Jx-1-+x-1=1 g)\/x+\/2x—1+\/x—\/2x—1:x/§
h) \/x+2—4\/x—2+\/x+7—6\/x—2:1 i) VX +UXx+4/1-x =1
K) V1-Vx2—x =~/x -1 ) V2x2 +8x + 6+ X —1=2x +2
m) Vx?+6=x—-24x*-1 N) VX+1++/x+10 =X +2++/x+5

0) VX—1+4/x+3+2,/(x~1)(x*~3x+5) =4-2x

p) \/2x+3+\/x+2 +\/2x+2—\/x+2 =1+2VX+2.
o) V2X2—9x+4+3V2x -1 =+/2x2 + 21x - 11

§5. BIEN OI BPON GIAN CAN THUC BAC HAI

143. RUt gon biéu thirc : A = (2\/5—\/§+3\/§)(\/E—\/2_0+ 2«/5)

144. Chiing minh rdng, Vn € Z,, talubncod: 1+— n+1-1
7 f 2y
< 1
145. Truccanthkcd mau: a8) ———— b) ———————.
' ) 1++/2+/5 ) \/§+\/x+1

146. Tinh :
a) \/ﬁ—J?,—\/zg—s@ b) \/6+ 2\/5-13+/48 ) \/ﬁ—\/s—\/zg—lzﬁ
147. Cho a= \/3—\/3.(3+ JE)(\/E—JE) . Chitng minh rang a 1a sd tw nhién.

V3-2V2 {3422
J17-1242  \17+1242

149. Giai cac phuong trinh sau :

148.Cho b= . b ¢6 phai la sb tv nhién khdng ?

a) (\@—1)x—x+4—\@:0 b) (\@—1)x:2(\/§+1)x—3«@
0 (5—x)\/5—x+(x—3)\/x—3=2 d) x+ VX 5=5
J5—x ++/x-3
150. Tinh giatri ciia bidu thirc : M = /‘126—29‘+J25+4J?1—J12£+29—J25—4J27

1 1

1 1
:\/1+\/§+\/§+\/§+\/§+\/Z+m+«/n_—l+\/ﬁ'

151. Ratgon: A
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1 1 1

1
- + -t
2B B Ja s T aned
a) Rudtgon P. b) P co phai lasd hiru ti khong ?
1 1 1 1

2J1+1I+3\F+2f+M+3JZ+"'+100@+99J100'

154. Chitng minh : 1+ — >n.

5ER

155. Cho a=+/17 —1. Hay tinh giatri cla biéu thirc: A = (a° + 2&* — 17a° — & + 18a— 17)2°%,
156. Ching minh : Ja—-+a-1<+a-2-+a-3 (a=3)

157. Chitng minh : x2—&+%>0 (x=0)

152. Cho biéu thirc : P=

153. Tinh: A =

158. Timgiatri Ién nhdtcla S=+x-1+.y—2 ,biétx+y=4.

159. Tinh gi&tri cla biéu thirc sau véi a= ﬁ A= 1+2a + 1-2a .
1+/1+2a 1-+1-2a

160. Chirng minh cac dang thirc sau :

8) (4++15)(v10-6)y4-15 =2 b) av2 + 26 =2 (V3 +1)
¢) V3-+/5(3+5)(v10-v2)=8 d) \/\/7+J4_=§(J§+1) &) V17— 49+ 45 =52

161. Chitng minh cac bat dang thirc sau

5+\/— 5-+/5
a) V27 +6 > /48 b)5 NG ~V10<0

)( J5+1 J5-1 J(\@ 4\/1 JF G150

1+/5++/3 1+\/_ J5

g V21 aB( B B ) 1
246 + 26 [2—@+2+£]_ﬁ+ 3-v2>0

&) W2+ 20N2-14V2-20V2-1519 @) \17+122 -2 >3 -1
h) (\/73+\/7 F) (V3+vB+7)<3 i) Vﬁ+ﬁzﬁvz‘ﬁ<o,8

162. Chirng minh ring : 2/n+1-2vn < 1 <23n—2Jn-1. T do suy ra:

Jn
1
2004 <1+— + ———< 2005
f \/— " /1006009
5 V2 +-/3+4/4 3
163. Truc cdn thirc @ mau : a b) ————.
' ) V2 +3+/6+/8+4 ) 2+32+34

164. Cho x:\/§+\/_ ay= V3-v2 Tinh A =5x?+ 6xy + 5y°.

NEEN AN S

165. Chirng minh b4t dang thirc sau : 2002 + 2003 > /2002 ++/2003.
2003 /2002
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2 2
166. Tinh giatri cla biéu thic: A = X =3y Vi X =3++/5va y= 3-+5.
X+Yy+2
167. Giai phuong trinh;: ————— =3+ 24/x — X°

f \/l X
168. Gidi bat cac pt: @) 3v/3+5x > /72 b)—\/lox 14>1 o \/2+2\/2+ J2x > 4.

169. RUt gon cac biéu thirc sau :

a) A =5 —\3-y29-125 b) B=vI_a+.a@-1 +a o
a
X+3+24x*-9 X% +5X 4+ 6+ Xy/9— x>

c)C= d) D=
2% —6+/x2 -9 3K — X%+ (X + 29— X2
E_ 1 1 N i 1
A2 V2B s  Jas
. 1
170. Tim GTNN vaGTLN cua biéu thte A = ——FF—.
2-/3-x?
171. Tim giatri nhd nhat clia A::Li+1 voi 0<x<1.
-X X
VX — -2
172.TimGTLNcla: @) A =+x-1+,/y—2 biétx+y=4; b) B= X 1+ Y
X y

173. Cho a=+/1997 —/1996 ; b =+/1998 — /1997 . So sanh aVv6i b, s6 nao I&n hon ?
174. Tim GTNN, GTLN clia: a) A 1 b) B=v-Xx*+2x+4.
5+ 24/6—x?

175. Tim gi&tri 16n nhatclia A = xv1-x? .
176. Tim giatri Ion nhatcia A =|x—y | biét x*+4y*=1.
177. TImMGTNN, GTLN cia A=x>+Yy® biét x,y>0 ; x*+y*=1.

178. Tim GTNN, GTLN clia A =xv/X +y./y biét /x +./y =1.

179. Giai phuong trinh: V1-X +VXx?=3x+2+(x-2) /X—_:ZL =
X —

§6. RUT GON BIEU THUC CHUA CAN BAC HAI

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

181.CMR,Vn e Z, ,taco: l+ 1 + 1 +..+ 1 <2
32 43 (n+1vn
1 1 1

182.Cho A =

+ + +...+ ——. Hay so sanh A va 1,999.
J1.1999 /2.1998 +/3.1997 J1999.1 ¥

183. Cho 356 X, y va /X ++y 1as5 hitu ti. Chitng minh ring mdi s6 v/ ; \y déu 1ass hitu ti

V3+42

184.Cho a=Y2TVE 5 /6:b=3+2v2 +6-4J2 .CMR : a, b lacéc 5 hitu .

NERNG:
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185. Rt gon biéu thirc : P:( . (@a>0;a%#1)

2++/a Ja—z}aJEJra—Jé—l

a+2Ja+1 a-1 Ja

186. Chi*rng minh : (://_gti—\/\/—g;i+4\/5][x/a—%j=4a. (@>0;a%1l)
(x+2)2—8x
<2
Jx
_\/%]( a_ | b _a+bj

Jab+b +ab-a +ab

187. Rat gon : (0O<x<?2

188. Rat gon : [\/EH b

Ja+b )

189. Giai bat phuong trinh : Z(X +x*+a ) <

5a2
Jx?+a’

190. Cho A = (1— az) : Hll_—ai/\g + f}(lliai}/—j \/aﬂ +1

a) RUt gon biéu thirc A, b) Tinhgiatri cia A véia=9.

(@#0)

c) Veigiatrinaoctaathi |A|=A

191. Cho biéu thirc : Bz\/a+\/6‘1+\/5—\/5[ Vb Jb ]

a++/ab 2Jab a—\/%+a+\/£ '

a) Rat gon biéu thirc B. b) Tinh giatricta B néu a=6+ 2\5.

¢) So sénh B véi -1.
1 + ! j(1+@J
Ja-+a-b a++a+b) a—b
a) RUt gon biéu thirc A. b) Timbbiét| A |=-A.
c) Tinh giatri cla A khi a=5+4v2 ; b=2+6V2.

o Ja+l Ja-1 1
193. Cho hiéu thirc A=(\/a_1_\/5+1+4\/5j(\/5_$j

192.Cho A =(

a) Rat gon biéu thic A.

b) Tim giatri cia Anéu a= J6 . ¢) Timgiatri ciaadé VA >A.
2+/6
194. Cho biéu thie A = \/5 ! a—\/a_a+\/§ .
2 2Ja)\Ja+1 Ja-
a) Rt gon biéu thirc A. b) TimgiatriclaAde A=-4
195. Thyc hién phép tinh: A = (\/1+a \/ J (\/1+a \/ J
1+a 1+a
2++/3 2-3

196. Thyc hién phép tinh: B = +
«/§+\/2+\/§ x/E—\/Z—\/é

197. RUt gon cac biéu thirc sau :
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a)A= Vx-Jy. [ j 1 2 {1 +ij
xy\/7 Xy x+y+2ﬂ (\/;+\/§)3 Ix oy

vc’yix:2—\/§;y:2+\/§.

) B:\/XJH/XZ_ 2—\/x—«/xz—y2

VoI x>y >0
J2x-y)
¢ C= 2a 1+ x° 6i /1_8._ / . 0<a<1
VI+x2 —x 1-a
(a2+l)(b2+1) _
d D=(a+b)- ") véia,b,c>0 vaab+hbc+ca=1
c*+

\/X+2\/_l+\/X 2\/_1 ox -1
\/x+\/2x 1+\/x V2X — 1

— 2_
198. Chtrng minh : \/\/;+ X’ 4+\/\/§— X 4: 2x+4 VoI X =2,
V' x V' x V' Vx

~1++/2 b_—l—\/§
b=

2

e) E=

199. Cho a= . Tinha' +Db’.

200.Cho a=+2-1

a) Viéta?; a®dudidang vm—+/m—1 , trong d6 m 1a s6 tw nhién.

b) Chitng minh rdng v&i moi sé nguyén dwong n, s6 a” viét dwoc dudi dang trén.

201. Cho biét x = /2 1amdt nghiém ctia phuong trinh x3 + ax? + bx + ¢ = 0 v6i cac hé s6 hitu .
Tim céc nghiém con lai.

202. Chittng minh 2Jn-3<— <2f 2 vbi ne N;n=2.

5ET
203. Tim phan nguyén ctia so \/6+\/6+...+\/6+\/6 (c6 100 dau can).
204.Cho a=2++3. Tinh @) [a’] b) [&°].
205. Cho 33 X, y, v/X ++/y 1asd hitu ti. Chitng minh réing mdi s6 +/x ,\/y déu lasd hiru ti

1 1 1 1
206.CMR,Vn=1,neN: —+ <2
N AN <n+1m

1 1 1 1
207.Cho 25 S0 ti nhién ay, &, &, ... ax thda dk : + + +..+
Ja V& Ja T a

minh rang trong 25 s6 tw nhién dé ton tai 2 s6 bang nhau.

2+/x 2— \/_ _J2.
J2 442+ f\/
m-l-\/]j \/—
=+a.
V1+x —+/1-x

=9. Chting

208. Gidi phuong trinh

209. Giai vabién luan voi tham so a
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\/;(1+ y)
210. Giai hé phuong trinh \/§(1+ z)

«/E(1+ X)

2y
2z
2X

211. Chlring minh rang :
7
a) 6 (8+ 3\/7> c6 7 chir s6 9 lién sau ddu phay.

10 . 3 i .
b) SO (7+ 4\/5) c6 muoi chir s6 9 lién sau dau phay.

212. Kl’hiéuanlésﬁnguyéngénx/ﬁnhét (neN),vidu:
Vi=1=a=1; 2=14=a,=1; B=x17=a,=2; 4=2=a,=2

Tinh : i+i+i+...+ 1 )

a & A ogo
213. Tim phan nguyén clia cac s6 (condéucan): a) a, = \/2+\/2+...+ V2++/2

b) a, = \/4+\/4+...+ Na++/4 0a, = \/1996+\/1996+...+\/1996+x/1996

214. Tim phan nguyénclia Avéine N: A = \/4n2 ++/16n*+8n+3

- ¥ - - A ~ 200 - ~ =-A
215. Chirng minh rang khi viét s x = (\/§ + \/5) duéi dang thap phan, ta duoc chir sé lién truwéc
ddu phdy la 1, chir so lién sau dau phay la 9.

250
216. Tim chir s6 tan cung clia phan nguyén clia (\/é + \/5) .

217. Tinhtong A = [\/i] - [\/ﬂ + [\/5] +.t [\/ﬂ]

§ 6. CAN BAC BA

218. Tim giatri 1o6n nhatclia A = x3(3-X) véi x = 0.

219. Giai phuong trinh : @) Ix+1+3Y7-x=2 b) Yx-2+/x+1=3.

220. C6 ton tai cac S5 hitu ti duong a, b khong néu : @) Va++b=+2 b) Ja+Jb=4%2.
221. Chirng minh cac s6 sau lasd vo ti : a) 35 b) Y2+34

222. Chitng minh bét déng thirc Cauchy véi 3 s6 khong am : ar 2+ € > Yac.

223.Choa, b, ¢, d > 0. Biét a ., b L <1. Chiting minh réng:abcdsi.
l+a 1+b 1+c 1+d 81
2 2 2
224, Chimg minh bt déng thie : ——+L + 2 >X4 Y1 2 yei xy 750

y> 22 xX*y z X
225. Cho a:\3/3+§/§ +§/3—§/§ : b=2%3 . Ching minh ring : a<b.

226. @) Ching minh v&i moi sé nguyén duong n, ta c6 : (1+ —) <3.
n
b) Chting minh rang trong céac s6 c6 dang Un (nlaso tw nhién), so 33 c6 giatri Ién nhat

227. Tim giatri nhé nhat clia A = U+ x+1+x2—x +1.
228. Tim giatri nhd nhat clia A = x*(2 - x) biét x < 4.
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229. Tim giatri lon nhatcia A = x*v9—x? .

230. Tim giatri nhd nhat, gia tri 1o6n nhat clia A = x(x*—6) biét 0<x<3.

231. M6t miéng bia hinh vuéng c6 canh 3 dm. &' mbi gdc clia hinh vudng 160, ngudi ta cat di mot
hinh vuéng nho roi gdp bia dé dwoc mot cai hdp hinh hdp chir nhat khdng ndp. Tinh canh hinh vudng
nhd dé thé tich cta hop lalén nhat.

232. Gidi cac phuong trinh sau :

a) 1+ ¥x-16 =3x +3 b) ¥2-x +/x-1=1

0 Ix+1+¥Yx-1=3bx d) 232x-1=x°+1

o i/x3—3x—(x2—l)m_2_\@ 2 Y7 -x-¥x-5 6
2 - Y7-x+3 x-5

h) Jx+12 +3(x -1 +Ix?*-1=1 i) Ix+1+Yx+2+Yx+3=0

K) 12+ ¥1rx+41-x=3 ) Ya—x+4b—x =#a+b-—2x (a blatham 5)
{fa* +3ato? + bt

233. Ratgon A = :
3/a2 + 3/ab+ 3/b2

234, Tim giatri nhd nhét cda bidu thirc : A =+/x2 —x +1+~/x>+x +1

235. Xéc dinh c4c s6 nguyén a, b sao cho mot trong cac nghiém ctia phwong trinh : 3x® + ax? + bx +

12=01a1++/3.

236. Chirng minh 33 1assvo i

237. Lamphéptinh: a) J1++/2 83— 242 b) §9+45.32-
238. Tinh: a=320+14y2 +¥20-1442 .

239. Chirng minh : $/7+5\/§ +i”/7—2\/§ =2.

240. Tinh-: A:(€/7+JE—€/28—16J§).</7+JE.

241. Hay lap phuong trinh f(x) = 0 v&i hé s6 nguyén c6 mot nghiém la: X = 33+39.
~ ’ y& 1
242. Tinhgiatri clia biéuthitc: M =x*+3x—14voi X =37+ 52 -

Y7452

243. Giai cac phuong trinh: @) Ix+2+325—x = 3.

b) ¥x-9=(x-3%+6 0) Vx2+32-2¢x*+32=3
244. Tim GTNN cla biéu thirc : A = \/x3 + 2(1+ VX3 +1) + \/x3 + 2(1— Vx® +l) .
245. Cho céc S0 duong a, b, ¢, d. Chitng minh:a+b+c+d > 4%abed .

, ) e P-4 | o
246. Ratgon: P= _—\/_[2+2+\/_] {\/_+ ][\/_Jrz\f]’x 0,x#8

247. CMR: X=$/5—\/ﬁ +§/5+\/ﬁ |&nghiém clia phuong trinh x* - 6x — 10 = 0.

248. Cho X = ; +3J4- V15 . Tinh giatri biéu thirc y = x* — 3x + 1987.

3/4_\/E
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a+\/2+\/§.\/m _ a1
Yo J5.\o+ass —¥2 + 4 |
250. Chitng minh bét déng thirc : (\3N9+ NG +\3/2+\/§j.%/£—2—2,1< 0.
251. Rt gon céc biéu thirc sau :
AZ%/EN/@H/E oy | D4 _1+2§/E 24
Y2 + ¥+ Y b+8 (5/6+2)3 1_2_3/1_ b+8
b
c) C:[a%—Za%+W+%—W} !

§7. BAI TAP ON CHUONG |

249. Chiing minh dang thirc :

a)

252, Cho M = /X2 —4a+9 ++/x2 — 4x +8 . Tinh giatri clia biéu thirc M biét ring:
VX2 —Ax +9—~/x2—4x +8=2.

253. Tim giatri nhé nhat clia: P=~/x?—2ax +a’ +~/x2—2bx +b*> (a<b)

254. Chirng minh rang, néu a, b, ¢ 1a d6 dai 3 canh clia mot tam giac thi :
abcz(a+b-c)(b+c-a)(c+a-b)

255. Tim giatri cla biéu thic | x —y | biét x + y = 2 vaxy = -1

256. Bifta—b =2 +1,b-c= /2 - 1, tim giatri cla biéu thirc :
A=a&+b’+c?-ab-bc-ca

257.Timx,y, zbidtrang : X +y+2z+4=2x-2+4,/y-3+6z-5.
258. Cho y:\/x+2\/x—1+\/x—2\/x—1.CMR, néu 1 < x < 2 thi giatri ctia y 1a mot hang sé.

259. Phantich thanh nhantlr : M = 74/X —1—-vx3=x? +x-1 (x> 1).
260. Trong tat ca cac hinh chir nhat ¢ dudng chéo bang 82, hay tim hinh chi* nhat c6 dién tich

I6n nhat.
261. Cho tam giéc vudng ABC c6 céc canh goc vudng laa, b vacanh huyén lac. Chirng minh rang ta

[ubn ¢o : c>aer
ez
262. Cho céc s8 dwong a, b, ¢, a’, b’, ¢’. Ching minh rang :
Néu +/aa ++/bb' ++/cc' = /(a+ b+ )@@+ b+ c) thi §=§=§ .

263. Giai phuong trinh: [x*—1|+|x*-4|=3.
264. Chirng minh rang gia tri clia biéu thirc C khong phu thudc vao x, y :
C= 1 _X+y (x+y)4
xrdy  xry ) 20y 4xy
Jx+y  Ix+y

265. Chirng minh gia tri biéu thirc D khong phu thudc vao a:

veix>0;y>0.
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véia>0; azl

D~ 2++/a _\/5—2 aa+a-+a-
lar2da+rl a-1 Ja
c—+Jac 1
Ja+dc) a

L C _a+c’
Jac+c Jac-a ac
a) Rut gon biéu thirc B.

b) Tinh giatri clia biéu thirc B khic=54;a=24
c) Voigiatrinaoclaavacdé B>0;B<0.

267. Cho biéu thirc - A:[\/m+ 2mn +\/m— 2mn J\/uiz V6im=0;n>1

266. Cho biéu thic B = (\/5

1+n 1+n? n
a) Rat gon biéu thirc A. b) Tim giatri cila A véi m=+/56+ 24,5 .
c) Tim giatri nhoé nhat cta A.
268. Rutgon D = 1+x — 1-X iz—l—l_X X
\/1+X—\/1—X J1-x% —1+X X X )1-x+1-x?
269. Cho P= 2Jx 1= Zf voix=20;x#1
\/_ 1 x\/_+\/§ x-1 X+1
a) Rt gon biéu thirc P. b) Tim x sao cho P< 0.
2
270. Xét bidu thirc y = — VX g 2xax
X—+Vx+1 Jx
a)Ratgony. Timx déy = 2. b) Gia st x > 1. Chitng minhrang : y-|y|=0
c) Tim giatri nhé nhat clay ?
HET

GIAI BAlI TAP NANG CAO CHUONG I BAI SO 9

§1. SO THUC VA CAN BAC HAI

2

1. Gia sir /7 1S5 hitu i = /7 =2 (t6i gian). Suy ra 7= hay 7n® =m? (1). Béng thirc nay
n n

chitng td m*:7 ma7lasd nguyénténénm: 7.Datm=7k (k € Z), tacé m* = 49k (2). Tir (1) va
(2) suy ra7n® = 49k’ nénn® = 7k? (3). Tk (3) talaico n® : 7 vavi 71asd nguyéntd nénn: 7. mva

x S | R 2 UA K 7
n cung chia hét cho 7 nén phan s — khong tdi gian, trai gia thiét. Vay +/7 khong phéi 1& sd hiu ti;
n

do do /7 1asd vo ti.

2. Khai trién vé trai va dat nhan ti chung, ta duoc vé phai. Tir a) = b) vi (ad — bc)® = 0.
3.Cachl:Tex+y=2tacdy=2-x.Dod6: S=x*+(2-x)*=2(x-1)>*+2=2.
VayminS=2 < x=y=1

Céch 2 : Ap dung bat dang thirc Bunhiacopxki véia=x,c=1,b=y,d=1,tacd:
(X+Y)P?<(P+y)(L+1) © 4<2(X*+y)=2S < S=22.=>mimS=2khix=y=1
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4. b) Ap dung bét dang thirc Cauchy cho céc cap s6 dwong EVf}lc—a;EW}I@;EIVFBI@,M
a b a c b C
lan luot co: E+E>2 Ec—a:k be @>2 E@ 2b;§+@22 C—a.@:Za
a b a b a ¢ a c b c c

cong tirng Vé ta dugc bat dang thirc can chitng minh. DAu béng xay ra khia=b =c.

c) Vi cac s6 dwong 3a va 5b , theo bat dang thirc Cauchy ta c6 : 3a;5b >+/3a.5b.

< (3a+5h)?24.15P (viP=ab) < 12°>60P < P< 1—52 — max p= 12,

D4u bang xay rakhi3a=5b=12:2 < a=2;b=6/5.

5. Tacob=1-a,dodoM=a’+(1-a)°=3(a-%)*+¥ = Y. Dau “=" xay rakhi a= .

Vay minM =% < a=b=2%.

6.Pdta=l+x=b*=2-a=2-(1+x)°=1-3-3*-x*<1-3x+3*-x>= (1-x)>.

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

Véia=1b=1thi@+b*=2vaa+b= 2Vay max N=2khia=b=1.

7. Hiéu cla Vvé trai vavé phai bang (a—-b)*(@@+b).

8.Vi |a+b|=0, |a-b|=0,nén: |a+b|>|a-b| < &+2ab+b’=a’-2ab+b?
< 4ab>0 < ab>0.Vayavablaha so cung dau.

9. a) Xéthieu: (a+1)’-4a=a+2a+1-4a=a-2a+1=(a-1)> = 0.

b) Tacé: (a+1)°>=4a; (b +1)*>=4b; (c + 1)?= 4c va céc bat déng thirc ndy c6 hai vé déu duong,

nén: [(a+ 1)(b+ 1)(c + 1)]*> > 64abc = 64.1 = 8% Vay (a + 1)(b + 1)(c + 1) = 8.

10. a) Taco: (a+b)*+ (a-bh)>=2(&+b?). Do (a-b)>=0,nén (a+b)? < 2(a°+b?).

b) Xét: (a+b+c)*+(a-h)*+ (a-c)®+ (b—c)> Khai trién vardt gon, ta duoc :

3@ +b*+c?). Vay: (a+b+c)? < 3(@@%+b?+cd).

2x—-3=1-X {3x:4 X =

4
11. a) |2x—3|=|l—x|c>[2x_3:x_1c> e & S

b) X*-4x < 5 & (x-2)* < 33©|x 2] <3 & -3s x-2<3 & -1< x <5,
0) 2x(2x-1) < 2x-1 < (2x-1)? < 0. Nhung (2x-1)* = 0, nénchicothé: 2x-1=0
Vay: x=%.
12. Viét ding thirc d& cho dudi dang : a®+b?+c?+ d®—ab—ac—ad =0 (1). Nhan hai vé cla (1)
voi 4 rdi dua vé dang : a® + (a— 2b)® + (a— 2c)* + (a—2d)’=0 (2). Dod6taco:
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 “ = * xay ra khi c6 dong thoi : ca-1=0 Vay minM=1998 < a=b=1
b-1=0
14. Giai twong tu ba 13.
15. Pua déng thirc dacho vé dang : (x — 1)% + 4(y — 1)+ (x = 3)*+ 1 =0.

16. A= 1 = 1 1 axA—%<:>x 2.

X2 —4x+9 (x—2) +5 5
17. a) J7+V15<J/9+16 =3+4=7. Vay J7++15 <7
b) V17 +v/5+1>16+/4+1=4+2+1=7=1/49 > /45.

3 23—32JE<23—32JE=23;2.4=5=@<ﬁ_
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d) Gia s @>J§@(@)Z>(\/ﬁ)za 2523 < 18> 12 < 18> 12.

B4t dAng thirc cudi cung dang, nén : +/3v2 >/24/3.
J2+4/3

18. Céc s d6 cd thé la1,42 va —

19. Viét lai phuong trinh du¢i dang : \/3(x +1)°+4+ \/5(x +1)°+16 =6— (x +1)°.
V& trai ctia phuong trinh khong nhd hon 6, con vé phai khdng 16n hon 6. Vay déng thirc chi xay ra
khi ca hai vé déu bang 6, suy ra x = -1.

a+b a+b

2
*) (a b=0).
> j *) ( )
Ap dung bét déng thtrc Cauchy duéi dang (*) véi hai s6 dwong 2x va xy ta duoc :

(Zx + xyj2
2X.Xy < > =4

Dau“=“xayrakhi: 2x=xy=4:2tkclakhix=1,y=2. > maxA=2 < x=2,y=2.
o 42 . v g 1 2 § 1998

21. Bat dang thirc Cauchy viét lai dwéi dang: —>——_Apdungtac6 S> 2.——.
Jab a+b 1999

20. Bt déng thirc Cauchy Jab < viét lai du6i dang ab < (

22. Chirng minh nhv bai 1.

2 2 _ )2
23. a) X Y o X +y 2xy:(x y) >0. Vay i+X22
y X Xy Xy y X
, X Y (X Y (XY IR ANEIN
b) Taco: A=| w+= |-| —+=|=| 5+ |-2| —+=|+| —+=|. Theocaua:
y© X y X X y X y X
2

2 2 2
AZ(L2+V_ZJ_2(£+XJ+2=[L1 R
y X y X y X

4 4 2 2
c) Thcaubsuyra: [X—4+y— —[X—2+y— >0. Vi 5+X22 (caua). Do do6:
X y© X y X
4 4 2 2

X_+y_4]_(x_2+_2]+(é+zjzz.

y X y X y X
24, a) Giast V1++2 =m (m:sBhiut)) = V2 =m?-1 = /2 1as5 hitu tf (vo 1)
b) Gia st m+£:a(a:sﬁhtruti) = £=a—m = /3 =n(a-m) = J3 1ass hiwu i, vo

n n

li.
25. C6, ching han 2+ (5-+/2) =5
2 2 2 2
2%6. pit 2+ —a = X—2+y—2+2=a2. D& dang chitng minh —2+y—2 2 néna’ >4, do do
y X y X y X
|a|=2 (1). Batdang thirc phai chirng minh twong duong véi: a®—2+ 4> 3a
o &-3a+220  (@a-1@-2=20 (2
Tr (1) suyra a = 2hodc a < -2. Néua=2thi (2) ding. Néua< -2thi (2) cling ding. Bai toan
dugc ching minh.
27. Bét déng thirc phai chitng minh twong dwong voi :

x*Z% +y*x® + 2°%? —(x22+ y2X + zzy)xyz 0
>

X2y222 -
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Can chitng minh t khong am, tic 1a: x*Z2(x —y) + X3y —2) + Zy*(z-x) = 0. (1)
Biéu thirc khong doi khi hodn vi vong x = y = z = x nén co thé gia st x la sd 16n nhat. Xét hai
trwong hop :
a) x =2y =z >0 Tachz-x& (1) thanh- (x -y +y - 2), (1) twong duvong Vvéi :
X2 (x—y) +yX(y - 2) - 2y (x-y) - Zy(y - 2) 2 0
) o Zx-yY)X°-y2) +yA(y-2)(yx’ - 2°) 20
Déthdy x—y=0,x3-y?220,y-z20, yx? - z> > 0 nén bt dang thic trén dang.
b) x=2z>=y>0.Tachx-y & (1) thanhx-z+z-y, (1) twvong dwong voi :
XX - 2) + X (z-Y) -y X¥(z-Y) - 2y (x-2) 20
o Zx-2)(C-zy) +X*(xZ2-y¥)(z-y) =20
Dé thdy bét dang thirc trén dung.
Céch khéc : Bién d6i bat dang thirc phai chirng minh twong dwong voi :

2 2 2
(é_lj o(%-1) +(2-1] +[£+x+zjzs.

y z X y z X
28. Chitng minh bang phan ching. Gia sir tdng clia s6 hitu ti a vi s6 vo tib last hitu tic. Taco : b
=c-a Tathdy, hiéu cla hai s6 hitu ti c vaalasd hitu ti, nén b la b hitu ti, trai véi gia thiét. Vay c
phai la sb Vo ti.
29. a) Tacd: (a+b)?+(a-h)?=2+b% = (a+h)’< 2(a®+bd).
b) Xét:(a+b+c)®+ (a—b)?>+ (a—c)®+ (b—c)? Khai trién varut gon ta duoc :
3@ +b*+c).Vay: (a+b+c)’< 3@ +b’+c?)
c) Tuwong tw nhw cau b
30. Giasta+b>2 = (a+h)*>8 < a®+b*+3ab(a+b)>8 < 2+3ab(a+hb)>8
= ab(a+b)>2 = ab(a+b)>a’+b’ Chiaha vé chosé duonga+b: ab>a’—ab+b?
= (a-h)*<0,voli.Vaya+b<2.
31. Cachl:Taco: [x] < x;[y] < ynén|[x] +[y] < x+y.Suyra [x] +[y] lasd nguyén
khong vuot qua x +y (1). Theo dinh nghfia phan nguyén, [x +y] 125 nguyén Ion nhat khong vuot
quax+y (2. T (1) va(2) suyra: [x] +[y] < [x+Y].
Cach 2: Theo dinh nghfa phan nguyén: 0< x - [x] <1; O<y-[y] <L
Suyra: 0< (x+Yy)—([x] +[y]) <2. Xét hai truong hop :

- Néu 0< (x+y)-([x] +[y])<1thi [x+y]=[x]+[y] @
- Néu 1< (x+y)-([x] +[y]) <2thi 0 (x+y)-([x] +[y] +1) <1nén
[x+y] =[x] +[y] +1 (2). Trongca hai truong hop tadéu co : [x] +[y] < [x+Y]
32. Tacod x>—6x +17 = (x — 3)*+ 8= 8 nén tlr vamau clia A lacéc sd duong , suy ra A > 0 do dé :

. 1 . . s x
A lén nhat K nho nhit <> x%— 6x + 17 nhd nhit.

VaymaxAzé & X =3

33. Khdng dugc dung phép hoan vi vong quanhx >y - z > xvagiast X2y =z.
Cach 1: Apdung bat dang thirc Cauchy cho 3 s6 dwong x, y, z :

A=§+X+Ez 33§.X.— =3
y z X \]y Z X
Z

Do d6 min[LL_J:s@ X_Y_Z Lyiyoy
y z X y zZ X
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Céch?2:Taco: 5+X+£:(§+XJ+(X+E—XJ. Tadaco > +Y>2 (do x, y > 0) nén dé
X

y z x (y X Z X X y
chirng minh 5+X+523 ta chi can chirng minh : X+E—X21 Q)
y z X Z X X

(1) © xy+z°—yz=xz (nhan hai vé v6i s6 duong xz)
= xy+227yz—x220 & Yy(X-2)-2z(x-2)20 & x-20(y-220 (2
(2) dung véi gia thiét rang z la sd nhé nhat trong 3 s6 X, y, z, do d6 (1) ding. Tu d6 tim duoc gia tri
nhd nhat clia i+X+E.
y z X

34. TacOx+y=4 = x*+2xy +y?=16. Talai c6 (x—y)*20 = x*— 2xy +y?= 0. T d6 suy ra
20X +y?) 216 = x*+y*28. min A=8khivachikhix=y =2,
35. Ap dung bat dang thirc Cauchy cho ba s6 khéng am :

l=x+y+z>3.3Xxyz (D)

2=(x+y)+(y+2) + (2 +x) 23X+ Y)Yy +2)(z+X) (2

3
Nhan tirng vé clia (1) v6i (2) (do hai vé déu khéng am) : 2 = 9.9A = A< (éj

3
maxAz(E) khivachikhixzyzzzl.
9 3

36. @ Cothé. b,c) Khongthé.
37. Hiéu clia vé trai vavé phai bang (a — b)*(a+ b).

38. Apdung bét déng thic iz ~ VOi X, y>0:
Xy (Xx+Y)
a , ¢ _a2+ad+bc+cz>4(a2+ad+bc+cz) @
b+c d+a (b+c)(a+d)  (a+b+c+d)?
2 2
ruongty P44, AB°+abroded?) o

c+d a+b (a+b+c+d)?
b Lc d >4(a2+b2+c2+d2+aol+bc+ab+cd)

2 =4B
c+d d+a a+b (a+b+c+d)?

Cong (1) v6i (2) b

Can chirng minh B = % bat dang thirc nay twong duong voi :
B21 o 28 +b*+c?+d*+ad+bc+ab+cd) = (a+b+c+d)?
o d+bP+c+d?-2ac-2bd=0 < (a-c)’+(b-d)*=0: ding.
39. -Néu0< x- [x] <% thiO< 2x-2[x] <1nén[2x] = 2[x].
-Néuve< x- [x] <1thil<2x-2[x] <2 = 0<s2x-(2[x] +1)<1 = [2x] =2[x] +1

40. Tasa chirng minh ton tai cac s6 tv nhién m, p sao cho':
96000...00 <a+ 15p < 97000...00
%/_/ H_/

mchd so 0 mché so 0
Tic 1296 < — 15p <97 (1). Goia+15lasdcokchirss: 10 1< a+ 15 < 10
= ig ak 15k<1 (2). bat X, ak+155.Theo(2)tacox1<lva£<1
10 10® 10 10 10 10¥
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Cho n nhén 1an luot cac gia tri 2, 3, 4, ..., cac gia tri clia X, ting dan, mdi 1an tang khong qua 1 don
vi, khi d6 [x, | s& tréi quacéc giatri 1, 2, 3, ... Dén mot lic nao do ta co [Xp] = 96. Khi d6 96 < X,

<97 tirc 1496 < %ﬁ‘%‘f < 97. Bit ding thirc (1) duoc ching minh.

§ 2. CAN THUC BAC HAI - HANG DANG THUC VA? =|A|

42. a) Do hai V& cla bét déng thirc khdng am néntaco:
|A+B| < |A|+|B| < |A+Bf< (JA[+|B])
<  A?+B?+2AB < A’+B?+2|AB| < AB < |AB| (bt déng thic ding)
Dau “ = “ xay ra khi AB = 0.
b) TacO: M =|x+2|+|x=-3|=|x+2|+|3-Xx|=|x+2+3-x|=5.
D4au “ = “ xay ra khi vachi khi (x +2)(3-x) 20 < -2<x < 3 (lap bang xét dau)
Vady minM=5 < -2<x<3.
c) Phuongtrinhdacho < |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 clia phuong trinh: xX*-4x-520 < { 5
X >

Patan phu Vx*—4x-5=y >0, tadwoc: 2y’ -3y-2=0 < (y-2)(2y + 1) = 0.
45. V6 nghiém
46. Ditu kién ton tai clia v/X 1ax=0.D0d6: A= /X +x20 = minA=0 < x=0.
47. Didukién: x<3.Dit V/3—x =y>0,taco:y’=3-x = x=3-y>
13 13 13 11
B=3—y2+y=-(y—1/z)2+zs e maszz Sy=ho =
48. a) Xétavab®: Tirdosuyraa=h.

b) y5-+/13+ 43 =+/5- (243 +1) =y/4— 23 = /3-1. Vay hai s6 nay béng nhau.
o) Taco: (Vn+2-vn+1)(Vn+2+vn+1)=1va (Vnri-vn)(Vn+1+vn)=1.

Ma Vn+2+Vn+1>vn+1++/n nén yn+2—Jn+1<J/n+1-+n.

49, A=1-|1-3|+|3x-1F = (|3x-1]-%L)*+% = %.
Twdbésuyra: minA=% < Xx=% hoac x =1/6

51. M=4

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

. 2
53. P=|5x-2|+|3-5x| = |5x-2+3-5x| = 1. mnP=1 < géxsg.
54. Can nhé cach gidi mot s6 phuong trinh dang sau :

a)x/sz/gc{Azo (B=0) b)x/KzB@{BZO c)x/K+\/§:0<:>{A:O

A=B B’ B=0
B>0
d) [A|=B= {A=B ) |A|+|B|=o@{:f3 .
A--B

a) Pua phuong trinh vé dang : JA =B.
b) Bwa phwong trinh vé dang : JA =B.
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¢) Phuong trinh cd dang : JA +V/B=0.

d) Pua phwong trinh vé dang : JA =B.

€) Bua phuong trinnvédang: |A|+|B|=0

g, h, i) Phuong trinh vé nghiém.

k) Bat vXx—1 =y =0, dva phvong trinhvédang: |y—2|+|y-3]|=1.Xét dau Ve trai.

) Pat: v8x+1=u>0;/3x-5=v>0;v7x+4=2>0;/2x-2=t>0.

u+v=2z+t

Ta duoc hé : { ,-Trdésuyra:u=zticla: V8x+1=+7x+4 < x=3.

u>-v?=2"-t

55. Cach1: Xét X +y* = 2J2(x—y) = X" +y* = 2J2(x—y) + 2-2xy = (x -y —+/2)* > 0.
2 2 X2+ 2

Céch 2 : Bién ddi tvong duong XHy 2&@% >8 < (X +y)?-8(x-Yy)*=0
X=-y

(x=Y)
S (C+HY) -8 +y?-2) 20 (X +y)?-8(x*+y) + 1620 < (X2 +y?—4)* = 0.

Céch 3 : Sir dung bat dang thirc Cauchy :
X2+y? XP+yP-2xy+2xy  (Xx—y)Y’+21

2 1
(x-y)+ >2 [(x=y)—— (x>Y).
X-y X-y X-y X-y X-y
Dau déng thirc xay ra khi x:@;yzﬂ hoic x:_\/éer\/E ; y:_\/gz_\/E

+
a? b* ¢ abc

=S+=5+= —t—+—|=
a b c a~ b” c ab bc ca
iz+é+i2. Suy ra diéu phai chiing minh.
a C

2 X<6
x*-16x+60>0 {(X—6)(x—10)20
= =

2
62. (1+1+l] 1,1 i+2( L + ! + 1) L i+ L +—2(C+b+a =

63. Diéu kién : { Xx>10 < x>10.

X—62>0 X>6
X>6
Binh phuong hai vé& : x*— 16x + 60 < x?— 12x + 36 <> X > 6.
Nghiém cua bét phwong trinh dacho : x = 10.
64. Didu kién x*=3. Chuyén vé: Vx* -3 <x*-3 (1)
X=1+3

o - - x*-3=0

bat thira chung : \/x -3.(1- \/x -3)<0 < S| x=>2

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

65. Tacd X’(X°*+2y°=3) + (y*-2)°=1 < (P +y)?—4(x*+y’) +3=-x*<0.
Dod6: A’—4A+3<0 < (A-1)(A-3)<0 < 1<A<3.
MNA=1 < x=0,khiddy=+1 maxA=3 < x=0,khidoy=4= \/§

66. a) 2<x # 1.
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—4<x<4
16—-x°>0 —4<x<4
X<4-22 1
b) Bconghia < {2x+1>0 SI(x-4)72 =28 o -—Z<x<4-242.
x> —8x+82>0 X2 4+2V2
= X>—= 1
X>—=
67. 3) A o g x*=2x>0 X(x—2)>0 X>2
. a) Aconghla < =
’ X # X% —2X x*#x*=2x | x<0

b) A = 24/x% —2x véi didu kién trén.
0 A<2 o YX2-2X <1 & X¥-2x<1 & (x-12<2 o -2 <x-1<+2=kq
68. bat 0,999...99 =a. Tasi chitng minh 20 chit s6 thap phan dau tién clia Ja lacac chir s6 9.

20ché so 9
Mubdn vay chi can chirtng minh a < Ja <1.Thatvaytac6:0<a<l = aa-1)<0 = a*-a<0
— d<aTra’<a<lsuyraa<+/a <1

Vay [0,999...99 =0,999...99.

%/_/ %/_/

20chd so 9 20chd so 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. Apdung |a-b|>|a]|-|b.
Az[x|-v2 |y|-1=4-+2 = minA=4-+/2 (khichinghanx =2,y =3)
70. Taco: x*+y* = 2% ; yi+2* 2 oy%7 ; A+ x* = 2254 Suyra:

oyt et s ARy + A (1)

x . N N 1
Mét khac, dé dang chiing minh duoc : Néua+b+c=1thia+b?+c? = 3

Do d6 tir gia thiét suy ra : x°y? + y?z* + 2% =

3
3

().

w|F

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

§3.LIEN HE GIJA PHEP NHAN VA PHEP KHAI PHUONG

71. Lam nhu bai 8c (8 2). Thay vi so sanh /n ++/n+2 va 2Jn+1 tasosanh vn+2 —v/n+1 va
Jn+1-vn.Taco: Yn+2-Jn+1<Vn+1-vn = Jn+/n+2<2Jn+1.

72. Céach 1 : Viét cac biéu thirc dwdi dau can thanh binh phwong clia mot tdng hodc mat hiéu.
Céch 2: Tinh A% rdi suy ra A.

73. Apdung: (a+b)(a-b) =a*-b%

74. Tachlng minh bang phan ching.

2
VNV r—8 . ... ..
a) Gia sl ton tai sohu’utlrmax/§+«/§ =r = 3+2J15 +5=1* = 15=T.Vetra| la

V0 17, V& phai 1asB hiru ti, vo 1i. Vay +/3++/5 1as5 vé ti.
b), ¢) Giai twong tu.
75. a) Giastr a> b roi bién doi tvong duong : 3/3=3>2J2-13/3>2/2+2
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2 2
o (3\/5) >(2J§+2) & 27>8+4+8J2 < 15> 82 < 225> 128. Vay a> b la ding.
b) Binh phuong hai vé 1én r6i so sanh.
76. Cach1: Dt A= 447 —\J4—7 ,1orang A > 0vaAZ=2= A = /2

Cach2: DatB = \J4+/7 —J4—7 -2 = V2B =8+ 247 —\8-2J7-2=0 =B =

0.

77 QZ\/E+\/§+\/TS+ 2.4+2\/Z=(\/§+\/§+\/Z)+\/§(\/§+‘/§+\/Z)
J2+3+/4 J2+3+/4

78. Viét x/%:&/ﬁ;\/%:Z\/ﬁ;\/M_O:Z\/ﬁ.Véy P= \/§+\/§+\/7.

79. T gia thiétta co : x\/1—7 =1- yx/1—7. Binh phwong hai vé clia dang thirc nay ta duoc :

y=V1-x2.Tirdo: x2+y?=

80. X&AZdésuyra: 2<A?<4.Vay :minA=+/2 < x=21; maxA=2 < x=0.

81 Taco: M=(Va+vb) <(Va+vb) +(va-b) =2a+2b<2.

maxM:Z@{\/a:\/Baa:b:%.

a+b=1

=1+\/§.

82. Xét tong cla hai s0 :

(2a+b-2v/od ) +(2c+d-2Vab) = (a+ b 2/ab)+(c+d—2vcd ) +a+c =
:(a+c)+(\/5—\/5) (\/_ \/—) a+c>0.

83. N =46 +8V3+4J2+18 =\12+8V3+ 4+ 4/6+ 42+ 2 =
:\/(2Jé+2)2+2ﬁ(2@+2)+2:\/(2Jé+2+ﬁ)2:2\/§+\/§+2.

84. T Xx+y+2z=xy +yz+Vzx = (&—ﬁ)ﬁ(ﬁ—ﬁ)ﬁ(ﬁ—&f:

Vayx=y=z ]
85. Ap dung bat dang thirc Cauchycho1vaa (i=1,2,3,...n).

86. Ap dung bét déng thirc Cauchy véi haiséa+b=0va2+/ab =0,taco:

a+b+2ab > 2\/2(a+b)Vab hay (vVa+b) >2y/2(a+b)Vab .

Ddu “ =“xay rakhia=h.
87. Giasr a=b>c>0.Taco b+c>anén b+c+2'bc >a hay (\/B+\E)2>(\/5)2
Do do6 : \/B+\E>\/5.Véy ba doan théng \/5\/5\5 lap dwoc thanh mét tam giac.

§4.LIEN HE GIOA PHEP CHIA VA PHEP KHAI PHUONG
88. a) bieukién: ab>0;b #0. Xét hai trvong hop :

A_fwa 20 f b

*Trwonghopl: a=0;b>0:

*Tru’(‘ynghcpz:aso;b<0:A— = \/7 \/7 \/7 1- 2\/7
—b
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(x+2)>-8x>0 0
X >
b) Piéukién: <x>0 @{X 2.V(’yicélcdiéukiénd()thi:
+
2
\/;——;tO
Jx
B \/(x+2)2—8x ~ \/(X—Z)z.\& _|x—2|.\/§
- 2 -2 x-2
Jx— 2 X
Jx

e NBUO<x<2thi|x-2]|=-(x-2)vaB=- JX.
. Néux>2th‘||x—2|:x—2vaB:x/;

2
249 (\/a2+1) +1
JaZ +1 \/a2+1 Jad +1
2
\/a2+1+L 2\/ a’+1. . Vay a—+222. Déng thirc xay ra khi :

vai+1 \/a i1 Ja+1
vaé+1= 1
vai+1

93. Nhan 2 vé cla pt voi J2, ta duoc : ‘\/2x—5+3‘+‘\/2x—5—1‘=4 & 52<x<3.

94. Tachlng minh bang qui nap toan hoc :

89. Taco: . Ap dung bt dang thtrc Cauchy:

< a=0.

1 1
a) Véin=1taco: P=—<— (*)dulng.

1 135.(2k-1) 1

=
Vok +1 246..2k  J2k+1
c¢) Tachlng minh rang (*) dang khin =k + 1, tc 1a:

b) Giastr: P < )

1 1.35..(2k +1) 1
k+1 < = < (2)
J2k+3  246..(2k+2) 2k +3
2k+1 ~2k+1

V&i moi s6 nguyén dwong k ta co : < 3

S | 2 ks
Nhan theo tirng vé& cé4c bat dang thirc (1) va (3) ta dwoc bat dang thirc (2). VAy V n e Z, tacod
_135.(n-1) _ 1

n 2.46..2n J2n+1

2 2 3 3
95. Bién doi twong duong : \/5+\/Bs‘/a—+ }b—@\/aJr\/BgM
b a Jab

o arp < HERDIENDD) 3o a1 o (a-B) 20 (@i

-J4(x-1) >0

_ l<x<?2
9. Disu kien: 1 X VAHX 1)209{ xS
x2—4(x-1)>0 [X>2
Xx=1«£0
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- . PR 2
Xéttrénhalkhoang1<x<2vax>2.Ketqua:A——vaA——

Jx-1
105. %hl:Tl’nhA\/E. Céch 2: Tinh A2
Céch3: Pat v2x-1=y =20,tacd:2x - 1=y
\/2x+2JT Vax-2yax 1 (yPeirzy JyPei-2y oyl fy-dl
V2 V2 V2 V2 V2 2

1
Voiy>1(thclax=1), A=——(y+1-y+1)=+2.
y=21( ) ﬁ(y y+1)

. o oa L 1 2y
Veiosy<l(ticla— <x<1), A=—=(V+1+y-1)=—== \/5: 4x -2
y<1( 5 ) ﬁ(y y-1) 72 y vV

108. Néu2<x<4thi A=2+2. Néux=4thi A=2x-2.
109. Bién doi: X+y-—2 +~2 = \/§+\/§ Binh phwong hai V€ r6i rat gon, ta duoc :
J2(X+Yy—2) =4/Xy . Lai binh phrong hai vé r6i rat gon : (2 -y)(x-2) =0.

Pap: x=2,y=20,x=20,y=2.
110. Bién ddi twvong dwong :

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

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

* Néu ac + bd <0, (2) dwoc chirng minh.

* Néu ac + bd =0, (2) twong duwong voi :

(& + bA)(c® + dz) > a’c? + b’d® + 2abcd < a’c? + a’d? + b%c? + b’d? = a°c? + b%d® + 2abcd
< (ad-bc)>=0 (3). Bét dang thirc (3) ding, vy bét dang thirc (1) dwoc chitng minh.
111. Céch1: Theo bét dang thirc Cauchy :

a> b+c a> b+c _a a b+c
+ 22 . =2_—:a:> a__
b+c 4 b+c 4 2 b+c 4
2 2
Tuong tu : b 2b—a+c : ¢ > _a+b
a+c 4 a+b 4
2 2 2
Cong tirng vé& 3 bét dang thirc 4, b S 2(a+b+c)—a+b+0=a+bJrC
b+c c+a a+b 2 2

Cach 2: Theo BDT Bunhiacopxki : (& + b? + c?)(x? + y? + 7% = (ax + by + cz)%. Taco:

Kﬁ){ Ji_aj{ \/ai_bjz}X[(M)z+(x/c+a)2+(\/a+b)2}z

a b c ?

> | —+b+c+—+/c+ta+—+/a+ b}
(\/b+c Jc+a Ja+b

2

2 2
b C >a+b+c.

2 2 2
-2 b S [2@@+b+c)]=(a+b+c)* = + + >
b+c c+a a+b b+c c+a a+b 2
112. @) Tanhintdng a + 1 dwdi dang mot tich 1.(a + 1) va p dung bdt Cauchy : /Xy < %

(a+1)+1 a
2

Va+l=l.@a+)<"2"==41
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Tuong ty : \/b+1:g+1 X \/c+1:§+1

Cong tirng V& 3 bét ding thic : \/a+1+\/b+1+\/c+1sa+Tb+C+3:3,5.

Ddu“="xdyra<>a+1l=b+1=c+1 < a=b=c=0,trd voigidthiéta+b+c=1.

vay: +a+l++/b+1l++c+1<35.
b) Ap dung bt dang thirc Bunhiacopxki voi hai bd ba s6 :

(1.\/a+ b+1vb+c +1.M)2 < (1+1+1)X[(\/m)2 +(\/b+c)2 +(\/c+ a)z} =

(\/a+b+\/b+c+\/c+a)2 < 3@+b+b+c+c+a)=6=>~a+b+/b+rc+cra<b

OA=a;0C=b;0B=c;0OD=dvoia, b, c,d>0.Taco: ﬁ
AB=+a’>+c?;:BC=+b*+c? ; AD=+a’+d’? ; CD=+/b? +d? A °
AC=a+b ; BD=c+d. Canching minh: AB.BC + AD.CD = AC.BD.

Théat vay ta c6 : AB.BC = 2Sagc ; AD.CD =2Sapc. Suyra:
Suyra: AB.BC+AD.CD = 2Sagcp = AC.BD.

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

Chay : Gidi bang cach &p dung bat dang thirc BunhiacopxKki :
(M?+ )2 +y?) = (mx+ny)® véi m=a,n=c,x=c,y=btaco:

@+ D)@+ = (ac +ch)? = \/(a2+c2)(c2+b2) > ac+ch (1)

C
B
113. Xé t& gidc ABCD c6 AC L BD, O I giao diém hai duong chéo. ».

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

2
114. Loi gidi sai : A:x+\/§=(\/§+%) —%2—%.Vay minAz—%.

N

Phan tich sai [am : Sau khi chirng minh f(x) > - % , chua chi ra treong hop xay ra f(x) = -

Xay ra ddu d&ng thic khi vachi khi VX = —% Vol

Loi giai ding : D6 tn tai ~/X phai cé x=0. Dodd A=x+ /X 20. mMnA=0 < x=0.

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

115. Taco A=

2 2
Theo bét dang thirc Cauchy : X+@22\/ab nén A=2+ab +a+b= (\/5+\/B) :
X

ab
2 X=—
minA=(\/a+\/B) khi vachi khi X < X=+ab.
x>0
116. Taxét biéu thitc phu : A% = (2x + 3y)% Nhé lai bt ddng thirc BunhiacdpxKki :
(am + bn)’< (@ + b?)(m? + n?) (1)
Néu ap dung (1) vGia =2, b 3, m=x, n ytaco:
A= (2x+3y)° < (22 + B)(< +y) = 13(¢ +y7).
Vi céch trén takhdng chi ra dwoc hdng s6 o maA®< a. Bay gio, ta viét A? dudi dang :

LE TRONG CHAU — PHONG GD&BT LOC HA — ST&GT Page 217


My Computer
Typewriter

My Computer
Typewriter

www.vietmaths.com
www.vietmaths.com

WWW.VIETMATHS. COM

WWW.VIETMATHS.COM

CAC CHUYEN DBE : BOI DUONG HS G101 VA NANG KHIEU

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

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

117. Piukiénx< 2. D&t v2-x =y=0,tacod:y*=2-x.

1Y 9 9 9 1 7

a=2-y’'+y=—|y-=| +=<=- > maXxA=-oy=- X=—

y oy [y 2) 4 4 4 y 2 4
118. Diéukién x=1;x=21/5;x=22/3 < x=1.
Chuyén vé, roi binh phuong hai v& : x —1=5x -1+ 3x -2+ 2/15x* -13x+2 (3
Rt gon : 2 — 7x = 24/15x° —13x + 2 . Can c6 thém diéu kién x < 2/7.
Binh phuong hai vé : 4 — 28x + 49x°? = 4(15x° — 13x + 2) < 11x*—24x+4=0

Ax-2)(x-2)=0 < x1 =211 ;x,=2.

Ca hai nghiém déu khong théa man diéu kién. Vay phuvong trinh da cho vo nghiém.
119. Diéu kién x = 1. Phwong trinh bién di thanh :

\/x—1+1+‘\/x—1—1‘=2 PN \/x—1+‘\/x—1—1‘=1
*Néux>2thi: Vx—-1+vVx-1-1=1< +/X-1=1x=2, khong thudc khoang dang xét.

*Néul<sx<2thi: VX-1+1-+x-1+1=2.V6sdnghiém 1< x < 2
Kétluan: 1< x < 2.
120. Pigukién: x*+ 7x+720. D&t VX* +7X+7 =y20 = X*+Tx+ 7=y~
Phuong trinh da cho tré thanh: 3y* -3+ 2y =2 < 3y*+2y-5=0 < (y-1)(By+5)=0
< y=-53 (loai);y=1.Voiy=1tacé VX’ +7X+7 =1 = x*+7x+6=0 <
& (x+1)(x +6) =0. Cac giatri x = - 1, x = - 6 thda man x* + 7x + 7 2 0 langhiém cua (1).
121. Vé tréi : \/3(x+1)2+4+\/5(x+1)2+9 >/4+9 =5.
V& phai : 4-2x-x*=5-(x + 1)’ <5. Vay hai vé déu bang 5, khi d6 x = - 1. V6i gia tri nay ca hai
bat dang thirc nay déu tré thanh dang thirc. Két luan: x=-1

_ 2
122. a) Giast V3-+/2 =a (a:hiut) = 5-2J6 =& = \/_ZSTa.Vé phai 125 hitu t,

VE trai 12,56 vO ti. VO Ii. Vay /3—+/2 125 vo ti.
b) Gidi tvong tv cau a.
123. Pat VX—2 =a, V4—Xx =b,tacéa +b=2. S8 chitng minh a + b < 2. Cdng titng V& bat
2 2
déngthL'rc:aSa +l;b£b +1. A
2 2 ]
124. bat cac doan thang BH = a, HC = ¢ trén mdt duwong thang.
Ké HA L BC voi AH = b. Dé thdy AB.AC = 2Spsc = BC.AH.
125. Binh phwong hai Ve rdi rit gon, ta duoc bét dang thirc trong B - ¢
dwong : (ad — bc)®>= 0. Chay : Ciing c6 thé chirng minh bang bat dang thirc BunhiacopxKki.

126. Gia st a2b2c>0.Theodébéi:b+c>a_Suyra:b+c+2\/R >a =

- (JB+£)2>(J5)2 — Jb+Jc>+a
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Vay ba doan thang c6 do dai \/E , \/E , \/5 lap dugc thanh mdt tam giac.
127. Tac6a, b= 0. Theo b4t dang thirc Cauchy :

(a+b)2+a+b:a;b(a +b+ j>\/7(a+b+ j

2 4

Can chiing minh : \/%(a+b+%jza b +b/a . Xét hiéu hai vé :

@(a+b+%) - \/%(\/a+\/6) = @(a+b+%—\@—\/5)

i) (a4

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

128. Theo bét dang thic Cauchy : ‘/b 1<(b+c 1) 2_b+c+a.
Do dé : / a 22 . Tuong ty : / ¢
b+c a+b+c a+c a+b+c a+b a+b+c

Cong tirng VE : \/ \/ \/ 2(a+b+c) =2.
b+c c+a a+b a+b+c

a=b+c
Xay ra ddu déng thirc: <b=c+a = a+b+c=0, trd voi gid thiéta, b, c > 0.
c=a+b

Vay dau déng thirc khong xay ra.
129. Céach 1 : Dung bat dang thirc Bunhiacopxki. Ta c6 :

(x\/l—y2 +yN1-X )2 s(x2 —yz)(l—y2 +1—x2).
Pit x*+y?*=m, taduoc: 1°<m(2-m) = (M-1)°<0 = m=1 (dpcm).
Céach 2: Tir gid thiét : x\/1—7=1—y\/1—7. Binh phwong hai vé :
X 1=y =1-2yV1-x% +y3(1-x) = x>=1-2yJ1-x2 +y?
0=(y-V1I-X* 2 = y=1-x = x®+y?=1.

130. Apdung |A|+|B|2|A+B]|. mnA=2 < 1< x < 2.
131 Xét A2=2+2y1-x2 . Do 0<sV1-x% <1 = 2<2+2J1-x* <4
— 2<A’<4 minA=+/2 voix=+1, max A=2v6ix=0.
132. Ap dung bt ding thirc : va® + b? +~/c? +d? 2\/(a+c)2+(b+d)2 (bai 23)
A=+ +[1=x)? +2% 2 J(x+1-X)’ + (1+2)° =10

minA =410 < 1_—)(:2 < x=%.

X
—X*+4x+12>0 - {(x+2)(6—x)20
—X*+2Xx+3>0 xX+D)EB-x)=0
Xét hidu: (-x2+4x+12)(- x> +2x+3)=2x+9.Do (1) nén 2x + 9>0nén A > 0.

133. Tép x&c dinh : { & -1<x<3 (1)
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Xét: A* = (\/(x+ 2)(6—x) —/(x+1)(3-X) )2. Hién nhién A% > 0 nhung ddu “ = ” khong xay ra
(vi A >0). Tahién d6i A? duéi dang khac :
AZ=(x+2)(6-X) + (X + 1)(3-xX) - 24/(x +2)(6 - X)(x +1)(3—X) =
=(X+1)(6-X) + (6-x) + (X +2)(3-X) - (3-X) - 2{/(x +2)(6 — X)(x +1)(3-X)
=(X+1)(6-X) + (X +2)(B-X) - 2/(x +2)(6 —X)(X +1)(3-X) +3

= (Vo DE—x) —(x+ DB %)) +3.

A%2>3.DoA>0nén minA = /3 v6ix=0.
134. a) Ditukién : x*<5. ’
* Tim giatri I6n nhét : Ap dung bat dang thirc Bunhiacopxki :

AZ=(2x+1.45-x? )2 < (22 + 1H)(x®+5-x?) =25 = A< 25.

5_ 2 x>0
A*=25 < {2 S X =4(5-%") & x=2.
x* <5 x> <5

Voix=2thi A=5Vay max A=5V0ix=2
* Tim giatri nhd nhat : Chiy réng tuy tir A%< 25, ta c6 — 5 < x < 5, nhung khdng xay ra

A?=-5 Do tap xac dinh clia A, tac6 X2 <5 = - /5 <x</5.Dod6:2x=-2+/5 va
V5—-x* 20.Suyra:
A=2x+5-x? 2-2/5. MinA =-25 voix=-+/5

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

A= (99499 +14101-X" ) < x|(99+ 1)(99-+101-X7) = [x|.10.4/200 " <

2 2
<10_m:1000
x? <101
|A|=1000 < Voo Vo9 < x=+10. Dodo: - 1000 < A < 1000.
1 J101-x?
x? =200-x*
min A =-1000v&i x=-10 ; max A = 1000 véi x = 10.

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

Theo b4t dang thirc Cauchy véi 2 s6 duong : ﬂ+% >2 /ﬂ% =2ab.
Xy

Xy
Dods A>a+b+2Vab=(va+b) .
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¥y _

Xy
minA:(\/aJr\/B)zvc’yi E+E=l<:> X=a++ab

x y=b+/ab

X,y>0

Céch 2 : Dung bt dang thirc Bunhiacopxki :

A=(x+y).l= (x+y)[§+$]z[\/@+\/@} :(\/5+\/B)2.

T d6 tim duoc gia tri nhd nhét cla A.
136. A= (X +Yy)(X+2) =X2+XZ+ Xy +yz=x(X +y +2) +yz > 2\/Xyz(X +y+2) =2
minA = 2khi chinghany=z=1,x= 2 - 1.
137. Theo bét dang thic Cauchy : XY, Yo /QE =2y.
z X zZ X
yz X X Xy

Tuongty: —+—2>2z2 ; —+—2>2X. Suyra2A=22(x+y+2z)=2.
X Yy y z

mnA=1vbix=y=z=

wlpk

2 2 2

138, Theobaitap24: =+ ¥ £ S X*¥¥+2
X+y Yy+Z z+X

éywﬁl;aﬁf”aamﬁ?%&%;“ﬁil

. Theo bét dang thirc Cauchy :

2 2
minA=l = x:y:z:}.
2 3
139. a) A:(\/5+\/B)zs(\/a+\/5)2+(\/a—\/5)2:2a+2bs 2.
maxA =2 < Ja=+b < a=b=l
a+b=1 2

b) Taco: (x/a+\/5)4S(\/a+\/5)4+(\/5—\/5)4:2(a2+b2+6ab)
(\/§+\E)4$2(a2+c2+63c) : (\/5+\/a)4$2(a2+d2+6ad)
Tuong tu : (\/B+\/E)4£2(b2+cz+6bc) , (\/B+x/a)4£2(b2+d2+6bd)

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

Ja=b=e-d

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

maxB =6 <:>{

140. A =343 >2:/3.3 =23 =2./3° =18. minA=18V6ix=y=2.
141. Khong maét tinh tong quat, gia s a + b >c + d. Tlr gia thiét suy ra :
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b+C>a+b+c+d

b c _b+c_( c ¢ J>a+b+c+d_(c+d_c+dj
c+d a+b c+d \c+d a+b/ 2(c+d) c+d a+b
Pata+b=x;c+d=yvoi x=y>0,tach:

AsXtY Yy y_ x 1oy [(x y) 1, xy 1 51
2y 'y x 2y 2 x 2y x) 2 2y X 2 2

minA:«/_—% & d=0,x=yv2,b+c>a+d ; ching han khi

a=+2+1,b=+2-1,c=2,d=0
142. @) (x—3)%+(/x —/3)>=0. Daps6: x=3.

b) Binh phuong hai vé, dua vé : (x2+ 8)(x>—8x +8) =0. Daps6: x =4 +2+/2.
c) Papsd: x=20.
d) VX—1=2++/X+1.VE phdi lén hon Vé trai. V6 nghiém.

€) Chuyén vé : X —24X -1 =1++/x—1. Binh phrong hai vé. Dap s0 : x = 1.

g) Binh phuong hai vé. Bapsdé: — < x <1

2
h) Bat vx—2 =y.Buavédang |y—2+|y—3 = 1. Chay dén bét ding thirc :
ly-2+[3-y|>|y-2+3-y|=1.Timduoc2< y <3. Daps6:6< x <11.

i) Chuyén vé :\/X +~+1-Xx =1-+/x , rdi binh phrong hai vé. Bap : x =0 (cha y loai x = ;—2)

16
k)Daps6: — .
) Bap 25
) Diéu kién : x =1 hodc x = - 1. Binh phuong hai vé roi rat gon :
22(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

X = —? loai. Nghiém la: x ==+ 1.

m) Vé trai Ién hon x, vé phai khong Ién hon x. Phuong trinh vo nghiém.

n) Diéu kién : x = - 1. Binh phrong hai vé, xuat hién diéu kién x < - 1. Nghiém la: x =- 1.

0) Do x =1 nén vé trai I6n hon ho&c bang 2, vé phai nhd hon hoc bang 2. Suy ra hai vé bang 2, khi
do x = 1, théa man phuong trinh.

p) bat \/2x+3+mzy;\/2x+2—M=z (2). Taco:
V2 -2 =1+ 24x+2;y+z=1+2JXx+2.Suyray-z=1.
Twdo z=+X+2 (2). T (1) va(2) tinh duoc x. Dapsé: x =2 (chd ¥ loai x = - 1).
q) Dit 2 -9x+4=a>0;2x-1>b>0. Phuong trinh 1a: v/a+3vb =+/a+15b . Binh phuong

hai vé roi rat gon ta dugc : b =0hoac b =a. Dap sb : %;5

§5. BIEN bOI BPON GIAN CAN THUC BAC HAI
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12 > 2(vk+1-k) )
144. Taco: W_Z\/E>x/E+x/k+1_(M+\/E)(\/m_\/E)_Z(M_\/E)'

L o2 -1) 4 20/3-2) + 2A~B) ..+ 2(n 1) =
=2(vn+1-1) (dpcm).

150. Bua céc biéu thirc dwdi ddu can vé dang cac binh phrong ding. M = -2
151. Truc can thic c’r mau tirng hang tir. K&t qua: A= Jn -1

Vay: 1+—

R

152. Taco: Ja+ria+l) = P=—(V2+/2n+1
JaJarl ﬁ —( ) (V2 ).
P khong phai lasd hitu ti (ching minh bang phan ching).
153. Ta hdy chirng minh : ! = LI = A= 9

(n+1)f+an+1 Jn Jn+1 10
B E TR

155. Tacda+ 1= ~/17. Bién d6i da thirc trong ngodc thanh tong cac ldly thira co s6 a + 1
A =[(a+1)°-3(a+ 1)*- 15(a+ 1)° + 52(a+ 1)* - 14(a + 1)]°%

= (259+/17 - 225+/17 - 34+/17 - 1)@ =1.

e 1
156. Bién d6i : \@—m—m Ja-2-Ja-3= NP

1 1 1 1Y 1y
157. X*—IX+Z=X" =X+ =+ X—X+==|x-=| +|Vx-=]| 0.
R R

154. 1+— n.

D4au “ = “ khong xay ra vi khong thé c6 dong thoi : X =% va/x = %

158. Trudc hétta ching minh: a+b<.2(@*+b?) (*) (a+b=0)
Apdung (%) tacd: S=+/x—-1+,y-2<2(x-1+y-2) =+/2

3

X—1= 2
maxS=\/§<:{ y & 2
X+y=4 §

2

* C6 thé tinh S? rdi &p dung bét dng thirc Cauchy.

. % ik 1 )
170. Taphai ¢6 | A | < +/3. D& thiy A > 0. Taxét biéu thc : B:KZZ_ 3—-x*.Taco:

0<+v3-x2<V3= -/3<3-x2<0=>2-3<2-+3-x%<2.

minB=2-+/3 < +/3=v3-x% < x=0. Khidé maxA——\/_—2+\/_ =
o maxB=2< +/3- 2=0<:>X:J_r\/§.KhidéminA=1
2
R oz ~ ] s s - p ’ 2X 1 X
171. Bé &p dung béat dang thirc Cauchy, ta xét biéu thirc : le— —— . Khi do
-X X

LE TRONG CHAU — PHONG GD&BT LOC HA — ST&GT Page 223


www.vietmaths.com
www.vietmaths.com

WWW.VIETMATHS. COM

WWW.VIETMATHS.COM

CAC CHUYEN DBE : BOI DUONG HS G101 VA NANG KHIEU

2x  1-X
vl 1
B>2/12—X1—X—2\/ B=2J2 = 1= @
X 0<x<1 )

Gidi (1): 2X°=(1-x)> < |xv2 |=|1-x|.Do0<x<1nénx2 =1-x <
L _12
=+2-1.
J2+1

Nhu vay minB=2\/§ & x—\/_-l
2 1) (ZX 1—xj 2—2x l 1+Xx
+ +
1-x X 1-x X 1-x X
Do d6 min A =2+/2 +3khi vachikhi x=~/2 - 1.
172. a) Dieukién: x>1,y=>2. Bt dang thirc Cauchy cho phép l1am giam mét téng :

a+b > Jab. O day ta mu6n lam tding mot tdng. Ta dung bét dang thiec : a+ b < \/2(a” + b?)

A=x-1+y-2<2(x-1+y-3) =+/2

-1=y-2 =15
maxAzx/E = {X y = {X .

Céch khéc : Xét A% rdi ding bat déng thirc Cauchy.

& X=

=2+1=3

Bay givtaxéthieu: A—B= (

b) Diéukién:x>1,y > 2. Bit dang thirc Cauchy cho phép lam trdi mét tich : Jab < a; b

Taxem céc bigu thirc Vx —1, \/y -2 lacactich: Vx—1=1(x-1) , \Jy-2= w/2(\3//E 2)

\/x—l_l.(x—1)<1+x—1_1
X 02X 2
Jy- 2 _N2(y-2) _2+y-2_ 1 2

y yv2 = o2 22 4
1 \/_ 2442 {x—lzl @{x=2

Theo bt dang thirc Cauchy :

maxB=—+
2 4 4 y—-2=2 y=4

173. a= ! b= ! . Tathdy /1997 + /1996 < /1998 + /1997

J1997 +1996 © /1998 + /1997
Néna<hb.

. . 1
174. a) minA =5-2+/6 voix=0. maxAzgvolsz_r J6.
b) MnB=0voix=1%+/5. maxB=+/5voix=1
175. Xét-1<x<0thiA<0.Xét0<sx<1thi A= x*(1-x*)<— "~

2 _q4_2
maxA:%Q{x =1=x o \f

176. A =|x—y |20, do dé A 16n nhat khi va chi khi A [6n nhat. Theo bdt BunhiacopxKki :

1Y 1 5
A?=(x-y)Y=|1x—=2y | <|1+=|(xX?+4y*)==
(X-y) (xzyj (+4J(X+y) 2
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£ (w1 wo 2B [ 26
maxA=— < § X 2 & S hodc S

x*+4y* =1 yzﬁ y:_ﬁ

10 10

177. a) Timgiatrilén nhat : Tl gia thiét :

0<x<1 x® < x? s s o
& S XT+y Sx+y =1

0<y<1 y? <y?
X3=X2
maxA=1<:>{ < x=0,y=1V x=1y=0
y3=y2

b) Timgiatrinhd nhat: (x +y)’°< 203 +y) =2 = x+y< /2 = inyﬁl. Do d6 :

X2 +y° > (X3 i yj/)z(x *Y) . Theo bét dang thirc Bunhiacopxki
4y =| (B (W) [ (V)74 () [z (e P = 0wy =2

minA:icx:y:Q
J2 2
179. Dat Vx =a;\Jy=b,tac6a b=0,a+b= L
A=a+b’=(a+b)(@-ab+b’)=a’-ab+b’=(a+h)*-3ab=1-3ab.
Doab=0nénA<l maxA=1 < a= Ohoacb 0 © x=0hogacx=1,y=0.

2
@+b)” 1 . el 1 zabet mina=to X=y=l
4 4 4 4 4

180. Piéukién:1-x>0,2-x=0nénx<1.Tacod:

N +\/(x—1)(x—2)—|x—2|,/:((—:;:

& VI-x+J(x-D(x-2) —Jx-D)(x-2) =3 = V1-x =3 & x=-8.

TacHd ab<

§6. RUT GON BIEU THU'C CHUA CAN BAC HAI

181. Taco: 6+ 4x +2x2 = 2(x* + 2x + 1) + 4= 2(x + 1)? + 4> 0 v6i moi x. Vay phuong trinh x4c
dinh v&i moi gié tri cta x. Pat v/x* + 2x +3 =y =0, phuong trinh c6 dang :

y2-yN2 -12=0 o (y-3v2)(y+2/2)=0 = {y:&/ﬁ
y=-23/2 (loai viy>0

Dod6 VX?+2Xx+3 =3v2 & x*+2x+3=18 & (x-3)(Xx+5)=0 < x=3;x=-5.

182, Taco: (k+1)\/E:\/_(k+l)k \/_(k k+l) &(%+ﬁj(%_ﬁ]

_ (H%K%_ﬁ) N (T_ M-
1 1

Vay: 3\/— \/§+'"+(n+i)\/ﬁ<2[l_%j+ [\/_ )+ +2( Jn ﬁj
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1
= 2|1- 2 (4 .
( mj< (dpem)

o 42 . 1 2
183. Dung bét dang thi*c Cauchy — > P (ab>0;a#0).
a+

Jab
184. Pétx-y=a, Vx +,/y =b (1) thi abe Q.
a) Néub:Oth‘lx:y:O do d6 /X , ﬁ €eqQ.

X+J— b:f \/———EQ 2.

T () va(2) : &:E( —j cQ ; Jy= (b——} cQ.
190. Nhan xét : (\/x2+a2 +x)(\/x2+a2 —x)zaz. Do d6 :
52 5(\/x2 +a’ +x)(\/x2 +a’ —x)
2(x+ x2+a2)S—(1)<:>2(x+\/x2+a2)§
Doaz0nén: \/x2+a2+x>\/?+x:|x|+x20.8uyra: Jx?+a®+x>0, vx

x<0
Vivay: (1) < 2\/x2+a235(\/x2+a2—x)<:>5xs3 x’+a’ < {x>0

25x? < 9x? + 9a°

b) Néub #0 thi

Xx<0

3
Tlo<x<3q 7 x<gA

1-2a
198. c) Trudc hét tinh x theo a dugc X = . Sau d6 tinh 1+ x* dugc ————
2«/a(1— a) w/a(l a)
Péapsd: B=1.
d) Tacoa®+1=a’+ab+hc+ca=(a+b)a+c). Tuongty:
b’+1=(b+a)b+c) ; c°+1=(c+a)c+bh). Papsdé: M=0.

199. Goi Vvé trai laA > 0. Taco A% = 2)f/i4 . Suy ra diéu phai chirtng minh.
X
. 1. , , 1 3
200. Tach: a+b=-1,ab:-:1 nén: &@+b’=(a+h)>-2ab=1+ 555
a*+b*= (& + b?? - 2ab* = 91 a3+b3:(a+b)3—3ab(a+b)=-1-%:_‘Zl
Dodé:a’+b’ = (a+ b’ (a" + b*) - ab’(a+b) = _Z,E_(_ij(_l) __239
4 8 64 64

201 a) & =(/2-1)?=3-2/2=19-48.
a=(2-1)°=22-6+3/2-1=5/2-7=/50-/49.
b) Theo khai trién Newton: (1- v2)"=A-B+/2 ; (1++2)"=A+B+2 v6i A, B e N

Suyra: A2-2B%=(A +B+2)A-B2)=[(1+ V2)1- V2)]"=(- D"
Néu n chan thi A—2b°=1 (1). Néunléthi A>-2B?=-1 (2).
Bay gio ta xét a". C6 hai trvong hop :
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* Néu n chan thi : " —(«/_ H"=(1- «/_) =A-B+/2 =VJA 2B? . biéu kién
A? - 2B? = 1 duoc théda man do (1).

*Neunlgthi:a = (V2 -1)"=-(1- V2)"=B+/2 - A = y/2B? —JA? . Ditu kién

2B?— A% = 1 duoc thda man do (2).
202. Thay a= \/E vao phuong trinh dacho : 2\/5 +2a+ b\/§ +c=0

o J2(0+2)=-(2a+0).
Doa, b, chitutinénphdicob+2=0dod62a+c=0.Thay b=-2, c=-2avao phvong trinh da
cho: x*+ax*-2x-2a=0 < x(X*-2)+a(x*-2)=0 < (xX*-2)(x+a)=0.
Céc nghiém phucyng tr‘lnh dacho Iét +J2 va-a

FEE

a) Ching minh A > 2Jn-3:Lam gidm moi s6 hang clia A :

1 2 2
TR T - ke,

Do do A>2[(—\/§+\/§)+(—\/é+\/2)+...+(—\/ﬁ+\/n+1)}=
:2(\/n+1—\/§):2\/n+l—2ﬁ>2\/n+l—3> 2Jn -3.
b) Chirng minh A < 2J/n =2 : Lam troi méi s6 hang ctia A :

1 2 2
R o i o etk AL LR

Do dé : A<2[(\/ﬁ—x/n_—l)+...+(\/§—\/§)+(\/§—\/iﬂ:2\/5—2.

204. Ki hiéu a, :\/6+\/6+...+\/6+\/6 condau can. Tacé:

a,=v6<3;8,=/6+a <V/6+3=3;a,=/6+a, <V/6+3=3...a,=/6+a, </6+3=3
Hién nhién age > V6 > 2. Nhur vy 2 < aje0 < 3, do d6 [ azeo] = 2

205. &) Céch 1 (tinhtruc tiép) : a®= (2 + 3)2=7+4+/3.

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

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

Xét bidu thircy = (2 - V3)2thi y=7-4+/3. Suyra x +y = 14.

Dathdy 0<2- /3 <1nén0<(2- +/3)%<1,tiicla0<y<1. Dodd13<x< 14.
Vay [x]=13tkc la[ &®] = 13.

203. bat A=—

b) Dapsd: [a®] =51
206. Ditx-y=a; &+[=b (1) thi avab 125 hitu tf. Xét hai trudng hop :

x+\/_
Jx = (b+bj lasd hiru ti ; \/_——(b—Ej aso hiru ti.

b) Néu b =0 thi x =y =0, hién nhién &ﬁ lasd hitu ti.

a) Néub #0 thi :> Ix - \/_— lasd hituti (2). Tu (1) va(2) tacod:

. 1 ¥n (1 1) ~(1 1 1o 1)
207. Taco (n+1)\/ﬁ_n(n+1)_\/ﬁ(n n+1j_\/ﬁ(\/ﬁ+\/n+1j£\/ﬁ \/n+1j_
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Jn ( 11 j [ 11 j
=1+ — || =—— |< 2| ————F—=|. T do ta gidi duogc bai toan.
{ Jn+1 \vn Vn+1 Jn o Jn+1
208. Ching minh bang phan ching. Gia st trong 25 s6 tu nhién da cho, khdng co hai 3 n&o bang
nhau. Khdng mat tl’nh tong quét gid str al < aQ <...< a25 Suy ra:ag=21,a,22, ...

a5 = 25. Thé thi : \/_ \/7 \/7 ﬁ \/_ T (2). Talaico:
2 2
R r+r WA Fw A
2 2
<\/ﬂ+\/ﬂ+\/2_3+\/fg \/§+\/_+1 2(\/— V2424 -23+...+2 - \/1)

- 2(J_—«/i)+1=9 @)

T \/7 \/_ <9, tréi vGi gia thiét. \ay ton tai hai s6 bang nhau

trong25sba; , &, ...,

209. Diéu kién: 0<x<4. bat \/2+\/;:a20'\/2—\/;—b>0.
N _ - 2 b2
Taco.ab—\/ﬂ a’ +b? = 4. Phuong trinh 1a: f+a N =2
@2 - @b+ 22 +ab®= 2 (2-by2 +a2 - ab)
— 2@ +b?- 2+ ab) - ab(a—b) = 2(a—b)
— J2(@2+ab)=(a-b)2+ab) (chuy: &+Db?=4)
= a-b=+/2 (do ab+2#0)
Binhphuong : a2 +b?—2ab=2 = 2ab=2 = ab=1 = J4-x =1 Timduoc x=3.

T (1) va(2) suy ra:

210. Didu kién: 0<x<1,a=> 0. Binh phwong hai vé rdi thu gon : v1—x? _a-l

Ta+l’

. . Co e 2va

V@i a =1, binh pheong hai vé, cudi cung duoc : x = i :
a+1l
Diéu kién x < 1 thoaméan (theo bat dang thirc Cauchy). Két ludn : Nghiém la x = YR Voi a=1.
a+
211. Néux=0thiy=0,z=0. Tuong tw d6i voiyvaz. Néu xyz #0, hién nhién x,y,z>0
2

Tw hé phuwong trinh dachotacd: Ix ==L < oY f

1+y 2y

Tuwong tw \/VS\/E;\/ES\& . Suyra x=y =2z Xayradiu*“ =" & céc bat dang thirc trén voi x
=y=z=1. Kétluan: Hainghiém (0;0;0), (1;1;1).

, o 1 .
212. a) DétA:(8+3\/7)7.Décht’fngm|nhba|toan,chlcantlmsoBsaocho 0<B<an

A + B |asB t nhién.
ChonB =(8-3+7)". Déthdy B>0vi8>3/7.Taco 8+37 >10 suyra:

1 1 7 1
o) = ) <y

Theo khai trién Newton ta lai c6: A= (8 +3~/7) =a+b~/7 v6i a,b e N.
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B=(8-3v7) =a-b/7. Suyra A + B =2alash ty nhién.

1 ~ - A ~ 7 2 ~ ~ -_—A ~ ~
Do0 < B < 0 vaA + B lasd ty nhién nén A c6 bay chit s6 9 lién sau dau phay.

Chay: 10" " = 0,0000001.

b) Giai tvong tw nhu cau a.

213. Tathdy v6i n 1asd chinh phuong thi /n 123 tw nhién, néu n khéc s5 chinh phuong thi v/n 12
6 v ti, nén /n khéng cé dang ....,5 . Do dé ng véi mdi s6 n e N* c6 duy nhat mdt s6 nguyén a,

gan Jn nht.

Tathdy rang, véinbang 1, 2,3, 4,5,6, 7, ... thi a,bang 1,1,2, 2,2, 2, 3, ... Ta s chltng minh rang
an lan lugt nhan cac gia tri : hai s6 1, bdn s6 2, sau s6 3... Néi cach khac ta sé chitng minh bat
phuong trinh :

1—%< Jx <1+% c6 hai nghiém tw nhién.
1 1 .. o .

2—5 < \/; < 2+§ c0 bdn nghiém ty nhién.
1 (R A o

3-—< \/; <3+= cdb saunghiém ty nhién.
2 2

2 7 1 1 P A TN A A . 3 ’ s =
Tong quat: k -3 </x <k +§ c6 2k nghiém ty nhién. That vay, bat dang thic tvong dwong véi :

k2—|<+:11 <x< k2+k+%. R6 rang bat phuong trinh ndy c6 2k nghiém tw nhiénla: k*—k +1

; K*~k+2; ... ;K°+k. Dodo:
i+i+...+i= 1+1 + 1+£+£+l +..+ i+i+...+i =2.44=88.
a, a, Qoo |1 1 2 2 2 2 44 44 44
250 4 so 88 so

214. Giéi tvong tu bai 24.
a 1<a <2 Vay [a,] =1 b) 2 < a, <3 Vay [a,] =2
c) Tathdy: 44°=1936 < 1996 < 2025 = 45°, con 46° = 2116.
a=+1996 =44 < g < 45.

Hay chiing td véin > 2thi45 < a, < 46.
Nhu vay voin=1thi [&a,] =44, v6in = 2thi [ a,] =45.
215. Cantimsdty nhiénB saocho B < A< B+ 1. Lam gidm valam troi A dé dwoc hai s6 tu
nhién lién tiép.

Tacd: (An+1)? < 16n°+8n+3 < (4n+2)> = 4n+1 < 16n°+8n+3 < 4n+2

= AP +4n+1 < 4n°++/16n° +8n+3 < 4’ +4n+2 < 4n*+8n+4

= (2n+1)% < 4n*+ /160’ +8n+3 < (2n+2)%
Laycanbachai: 2n+1 < A < 2n+2. Vay [A]=2n+1.
216. DE chirng minh bai todn, tachi ra s6 y théa man hai dieukién: 0 <y < 0,1 ().
X +ylamot so tv nhién cotan cungbang 2 (2).
200
Tachon y= (\/§—\/§) .Taco 0 < /3-+/2 <03nén 0 < y < 0,1. Diéu kién (1) duoc

chirng minh. )
Bay gio ta chirng minh x +y lamot s tw nhién c6 tan cung bang 2. Tacé :

X+y:(\/§+\/§)2oo+(\/§_\/§)mo:(5+2\/€)1oo+(5_2\/6)100.
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Xét biu thirc tng quat Sy=a'+b"voia=5+2+/6 ,b=5-2+/6.

$i=(5+26)"=(5-26)"

A vab co téng bang 10, tich bng 1 nén chiing la nghiém clia phwong trinh X2 -10X + 1 =0, tic 1a:
a@=10a-1 (3);b’=10b-1 (4).
Nhan (3) véia”, nhan (4) véi b":  a™?=10d""-4d" ; b™?=100™* - b".

Suy ra (a™?+b™?) = 10(a@™* + b™) - (@ + b"),

tre la Sq+2 = 1031+1 - 81 , hay 81+2 =- S’]+1 (mOd 10)
Do dd Spia = - Sz = Sy (mod 10)  (5)

Tacd So=(5+26)°+(5-26)°=1+1=2; S, =(5+2/6)+(5-2+/6)=10.
Tir cong thitc (5) tacd Sy, Sz, ... , Snlasd tw nhién, vaSy, Su, Ss, ... , S100 CO taNn cling bang 2, tirc
laténg x + y lamdt s6 tw nhién c6 tan cing bang 2. Diéu kién (2) dwoc chitng minh. Tt (1) va(2)
suy ra diéu phai chirng minh.

250 125
217. Bién doi (\/5 + \/5) = (5+ 2\/6) . Phan nguyén clia n6 ¢é chir s6 tan cuing bang 9.

(Giai twong tv bai 36)
218. Tacd:

A :([\/ﬂ+...+[\/§])+([«/ﬂ+...+[x/§])+([«/§}+...+[x/E])+([x/E]+.--+[\/ﬂ])

Theo cach chia nhém nhuw trén, nhdm 1 ¢6 3 s6, nhdm 2 cé 5 s6, nhdom 3 ¢6 7 sd, nhém 4 ¢6 9 so.
Céc s3 thudc nhom 1 bang 1, cac s6 thudc nhdm 2 bang 2, cac s6 thudc nhom 3 bang 3, céac s6 thudc
nhom 4 bang 4.

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

§ 7. CAN BAC BA
219. a) Xé&t0 < x < 3. VietAdugidang: A= 4%. g.(B—x). Ap dung bét déng thic Cauchy

3
X X
—+—+3-X
,(3—x)taducyc:g.§.(3—x)s 2.2 |-

cho 3 55 khong am =,
2 3

N | X

Dodé A <4 (1)
b) Xétx > 3,khido A < 0 (2). Sosanh (1) va (2) ta di dén két luan :

5—3—x
maxA=4 < {2 o x=2.
x>0

220. a) Lap phuong hai vé, ap dung hing déng thirc (a + b)® = a® + b® + 3ab(a + b), ta duoc :
X+1+7-X+33(X+D(7-%).2=8 < X+1)(7-X)=0 < x=-1; x=7(thda)
b) Pitukién:x = -1 (1). Pat Ix—-2=y;Vx+1=z.Khidé x-2=y*;x+1=7
nén z°-y®=3. Phuong trinh d& cho duoc dwa vé hé :
y+z=3 (2)
22-y*=3 (3)
z>0 (4)

Ritztr (2): z=3-y.Thayvao (3): Y’ -y*+6y-6=0 < (y-1)(y°+6)=0 < y=1
Suy ra z =2, thda man (4). Tr d6 x = 3, théa man (1). Kétluan: x=3.

221. a) C6, chang han : \E+\/§ =2.
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b) Khong. Gid st ton tai cac s6 hitu ti dwong a, b ma Ja++/b =42 .Binh phwong hai VE :
a+b+2Jab=+2 = 2Jab=+2-(a+b).
Binh phuong 2 vé : 4ab =2 + (a + b)2 - 2(a+ b)~2 = 2(a+b) 2 =2+ (a+ b)? - 4ab
Vé phai lasd hitu ti, vé trai lasd vo ti (vi a+ b # 0), mau thuan.
3
222. a) Gia st 3/5 1ass howu ti m (phén so tdi gian). Suy ra 5 = m_3 Hay chirng minh rang ca
n n

x " A b e U e
m lan n déu chia hét cho 5, tréi gid thiét — laphéan s toi gian.
n
s o2 M A o ia
b) Gia suw 32 +3¥4 1asshiuti — (phansot0| gidn). Suy ra :

(\/§+\/_) —6+3\/—m—6+T:>m =6n*+6mn* (1) > m*:2 => m:2

Thay m=2k (k e Z) vao (1) : 8k*=6n°+12kn* = 4k®=3n*+ 6kn® Suy ra3n® chia hét cho 2
N N A . L O (o
= n°chiahét cho 2 = n chiahét cho 2. Nhu vay m van cung chia hét cho 2, tréi voi gia thiét —
n
laphéan 6 t6i gian.
. . O 3 3 3 oap 42 A . . a+h+c_,
223. Cach1: bata=x",b=y”, c=2". Bat dang thtrc can chirng minh sz/abc twong

x*+y*+7°
3

duwong voi > xyz hay x®+y®+2°-3xyz > 0. Taco hdng dang thic :

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

Doab,c=0nénx,y,z=0,dodéx>+y®+ 2z —3xyz=0. Nhu vay : aTb+c Yabc
Xay ra ddu dang thirc khi vachi khi a=b =c.
Cach 2 : Truoc hét ta chiing minh bat dang thic Cauchy cho bdn s6 khéng am. Ta c6 :

a+b+c+d:£(a+b+c+dj ( b+\/_) \/7 4/abcd

4 2\ 2 2

Trong bt ding thirc (Wj >abcd | dat d=a+Tb+C ta duoc ;
a+b+c+a+7bJrC 4
2 Zabc.MTbJrC:(aJrngcj 2abc.a+b+C

o ~ +b+ . . Lo 5 N
Chiahai vé cho s6 duong aTbc (trwvong hgp mot trong céc so a, b, ¢ bang 0, bai toan dwoc

3
chirng minh) : (MTMJ >abc < HTM ¥abc

Xay ra dang thirc a=b=c=a+TbJrC & a=b=c=1
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c d a
+ + <1- =
b+1 c+1 d+1 a+l a+1
> b + ¢ + d >3.3 bed .
a+l b+1 c+1 d+1 (b+D(c+1(d+12)

224. Tl gia thiétsuy ra : . Ap dung bt dang thirc Cauchy

cho 3 s6 duong : Tuong tu :

—23'i/ acd
b+1 (@a+1)(c+1)(d+1)

_23'i/ abd
c+1 @+ (b+1)(d+1)

abc
——2>33
d+1 @+1L(b+1)(c+1)
Nhan tir bén bat dang thirc : 1> 8labcd = abed < %

XZ y2 Z2
225. Goi A == +2>+= . Apdung bét dang thirc Bunhiacopxki :
y- z° X
2 2 2 2
BAZ[X—2+y—2+Z—2](1+1+1)2(§+X+£j (1)
y- z° X y z X
Ap dung bét déng thirc Cauchy véi ba s& khong am : 5+X+E >3.3 K_X_E =3 (2
y z X y z X
2
Nhén ting vé (1) v6i (2): 3A[£+x+zj23££+x+£j NS S
y z X y z X y z X

226. Bit x=¥3+33;y=33-33 thi x*+y*=6 (1). Xé hitub®-a’, ta duoc :
b -a=24-(x +y)’=24— (C+y®) - 3xy(x +y)
Do (1), tathay 24 bdi 4(x> + b%), taco :
b®—a® =40 +y%) - (X +y°) = Bxy(x +y) = 30 + y°) - Sxy(x +y) =
=3(x +y)(X° - xy +y*—xy) =3(x +y)(x-y)*> 0 (vVix >y > 0).
Vay b° > a,dodob > a.
227. &) Bt dang thic dL’Jng véi n=1.V6i n > 2, theo khai trién Newton, ta c6 :

(1+%jn_1 L -1 1 n(-H(n-2) 1 n(n-1)..21 1

21 0’ 3! nt n! n"
< 1+1+(i+i+...+ij
21 3! n!
Dédéngchl}ngminh:i+£+...+i£i+i+...+ !
21 3! nt 12 23 (n—=Dn
—1—1+1—1+ .+L—£—1—£<1 Do d6 (1+—) <3

2 2 3 7 n-1n n
6 6
b) V6i n=2, tachtngminh 33 >+/2 (1). Thatvay, (1) < (%@) >(\E) o B>2
VGi n > 3, tachtengminh Yn>"¥n+1 (2). Thatvay:

2) ("ﬂ/n +1)n(n+l) < (Q/ﬁ)n(nﬂ) s h+D)"<n" < (n+1) <n<s (1+%) <n (3

n"
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n
Do dé (2) dugc chiing minh.

228, Céch1: A2=2(x2+1+\/x4+x2+1)24. minA =2 véi x = 0.

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

Céch 2 : Ap dung bét dang thirc Cauchy : A > 2{‘/(x2 FXFYXE-x+1) = 2Ux +x*+12>2
minA =2 vai x=0. ) ]
229. V6i x < 2thi A = 0 (1). Vi 2 < x < 4,xét - A =x%(x—-2). Ap dung bét déng thirc

Cauchy cho ba s6 khéng am :
3

§+§+x—2 3
R I :(ZX—Z] <8

3 3

>

-A <32 = A=>=-32. mMnA=-32 vboi x=4.
230. Digu kién: x? < 9.
2 2
N XX 9-x
A2=x4(9—x2)=4.?.7(9—x2)£4 i 23 —4.27

max A = 6+/3 v6i x=+ /6.
231. a) Timgiatri lo6n nhat :
Cach1:V6i0 < x < /6 thi A=x(x*-6) < 0.
V6i x 2 J/6.Taco V6 <x<3 = 6<x*<9 = 0< x*-6< 3.
Suyra x(xX*—6) < 9. maxA=9 véi x=3.
Cach2: A=x(x*-9)+3x.Taco x 2 0, x¥*-9<0, 3x < 9, nén A < 9.
max A =9 vOi x=3
b) Tim giatri nhé nhat :
Cachl: A = x3-6x = X*+ (242 )3 -6x- (24/2)° =
= (X +2+/2)(x%- 22 x + 8) — 6x - 16+/2
= (X +22)(X%- 242 x + 2) + (x + 24/2).6 - 6x - 16+/2
= (x+24/2)(x- V2)2-42 = -442.
mnA = -4+2 véi x = /2.
Céch 2: Ap dung bét dang thirc Cauchy véi 3 s6 khong am :

B +242 +242 = 3.9x3.242.242 =6x

Suyra x3—6x = -4+/2. minA=-4+2 v6i x=+/2.
232. Goi x lacanh ctia hinh vudng nho, V lathé tich clia hinh hop.

Can tim giatri Ion nhét clia V = x(3 - 2x)°. TR
Theo bt dang thirc Cauchy voi ba sé dwong : . !

3 | |
IV = 43— 20(3-24) (4x+3—23x+3—2xj - g EI— g

maxV =2 < 4x=3-2X & xzé

Thé tich 16n nhat clia hinh hdp 1&2 dm® khi canh hinh vudng nhd bang % dm.
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b) Dit Y2—x=a;~/x-1=b. Papsé: 1;2;10.

NG

c) Lap phuong hai vé. Baps6: 0; -

233. a) Baps6: 24 ;- 11.

d) it I¥2x-1=y. Giadihé: x®*+1=2y,y*+1=2x duoc (x-y)(C+xy+y*+2)=0

_1+.5

& x=y. bapso: 1 ; "B

e) Rt gon Ve trai duoc : %(x—\/x2—4). Dép s6 : x = 4.

g) Pit Y7-x=a;Y¥x—-5=b.Taco: a®+b*=2, a-b>=12-2x, do d6 vé phai clia phuong

3 3 3 3
a—b . Phuong trinh dé cho tré thanh : a-b -2 b .
a+b 2

trinh dacho la

_ 3 _ R
202D 5 - bE@ ) = @ - )

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

Tr a=btadwoc x=6. T ab=0tadwoc x=7;x=5.

h) it ¥x+1=a;Yx—-1=b. Taco:@+bP+ab=1 (1);a-b*=2 (2.
Tr(1)va(?): a—b=2.Thayb=a-2vao (1) taduwoc a=1. Bapsd:x=0.

i) Cach1: x =-2nghiém ding phuong trinh. Vi x + 2 # 0, chia hai v& cho 3/X+2 .

X+1 X aea A .
Pt 3 A =a;‘/L3=b.G|a|he a®+b*=2 a+b=-1. Hé nay vo nghiém.
X+ 2 X+2

Céch2: Pat Ix+2 =y. Chuyén vé : i’/y3 -1+ %/y3 +1 =-y. Lap phuong hai vé ta duoc :

Y -1+y3+ 1433y —1.(y)=-y o y’=y. §y°* —1.

Véiy=0,conghiémx=-2.Véiyz0,coy*= 3y®—1.Lap phuong : y®=y®— 1. Vo n,.
Céach 3 : Tathdy x = - 2 nghiém ding phuong trinh. V6i x < -2,x > - 2, phuong trinh vo nghiém,
xem bang duwdi day :

Doa’+ b®=2nén

X 3 +1 x 12 3/x+3 VEé tréi
X< -2 < -1 <0 <1 <0
X > -X > -1 >0 > 1 >0

k) Pit 1+x=a,1-x=b.Taco: a+b=2 (1), Yab+%¥a+4b =3 (2

m+n .
,taco:

Theo bt dang thirc Cauchy +mn <

3:\/\/5.\/B+\/1.\/§+\/1.\/ES\/a;\/g+1+\/a+l+\/6:

2 2
:\/5+\/5+1£1+Ta+%+1:i2b+2:3.
Phai xay ra ddu dang thirc, tc 1a: a=b=1. Do dd x = 0.
) pat Ya—x=m=>0;¢Yb-x=n>0thi m*+n*=a+b-2x.

Phuong trinh dacho tré thanh : m+n= ¥m* +n* . Nang 1&n |Gy thira bac b6n hai vé rdi thu gon :
2mn(2m? + 3mn + 2n?) = 0.
Suyra m=0hodc n=0,connéum,n > 0thi 2m?+3mn+2n* > 0.
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Dodo x=a,x=h. Taphdicd x < a, x < b dé cac can thirc cd nghia.
Gid sl a < bthi nghiém cla phuvong trinh ddchola x = a )
234. Diéu kién dé biéu thtrc c6 nghta : a® + b? # 0 (a va b khdng dong thoi béng 0).

4 2,,2 4 4 2,,2 4 H,2,,2
Dét%/a:x;%:y,tac():A:X +XY Y X + 22Xy +y" —=2Xy _

X%+ Xy +Yy° X+ Xy +y°
2
(x2+y2) —(xy)? (x2+y2+xy)(x2+y2—xy) .
- 2 z TN =X"+Yy —Xy.
X%+ Xy +Yy X% +y? +xy

Vay: A=%a? +d0? —Yab (voi a2+ 12 20).
235. Do A latdng clia hai biéu thirc dwong nén ta c6 thé &p dung bat dang thirc Cauchy :

A =X =X +1+ VX7 +X+1> 2\/\/x2—x+1.x/x2+x+l:2{‘/(x2—x+1)(x2+x+1) =

= 2Ux*+x%+2>2. Bing thic xay ra khi :
X2+ X+1=x"-x+1

{x4+x2+1:1

Taco A = 2, dang thirc xay rakhix =0. Vay: minA=2 < x=0.
236. Vi 1+ /3 l&nghiém clia phuong trinh 3x® + ax® + bx + 12 =0, néntaco
31+ /3)°+a(l++/3)2+b(1++/3)+12=0.
Sau khi thuc hién cac phép bién doi, ta duoc biéu thirc thu gon :

(4a+b+42) +(2a+b+18) /3 =0.
ViabeZnénp=4a+b+42c Zvaq=2a+b+ 18 € Z. Taphai tim cac s6 nguyén a, b sao cho
p+qv3 =0.

P

Néu q # 0 thi J3=-E vl Dodéquvéttrp+q\/§ =0tasuyrap=0.
q

< x=0.

Vay 1+ /3 lamot nghiém cdia phuong trinh 3x® + ax® + bx + 12 = 0 khi va chi khi

da+b+42=0
. Suyraa=-12 ; b=6.
2a+b+18=0
p P p’
237. Giastr 33 1ass htuti = (= laphan s6 t6i gian ). Suy ra: 3 = — . Hay chltng minh ca p va
qa g q

g cung chia hét cho 3, trai véi gia thiét p laphan sb t6i gian.
q
238. @) Taco: {1++2 = L+ JE)Z —Shio2+2=83+242.

Dodo: YL+v243-242 =43+ 2/2.43-242 = §F - (212) =1,
b) §/9+4532-/5 = 1.

239. Ap dung hdng dang thic (a + b)* = a® + b® + 3ab(a+ b), tacod :
a® = 20+ 1442 + 20— 144/2 + 3320+ 14/2)(20 - 14+/2) as> &° = 40+ 33207 — (144/2) &

< a-6a-40=0 < (a-4)(@+4a+10)=0. Via’+4a+10>0nén = a=4.
240. Giéi tvong tu bai 21.

241. A=2+3-42.

242. Apdung: (a+b)®=a%+b®+ 3ab(a+b).
Te x=¥3+39 .Suyra xX*=12+33x < x*-9x-12=0.
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243. Sk dung hang dang thic (A — B)® = A%~ B3~ 3AB(A - B). Tinh x3. Két qua M = 0
244. @) X3 =-2; %X, =25.
3
u=v°+6
b) Détu:\3/x—9,v:x—3,taduc_yc:{ S u=v=-2 = x=1.
3
V=U’+6
c) Pat: Yx*+32=y>0. Kétqua x=+7.
245. Pua biéu thirc vé dang : A=‘\/x3+1+4+‘\/x3+1—q.Apdung |A|+|B|=|A+B]|

) ] mnA=2 < -1<x<0.
246. Ap dung béat dang thic Cauchy hai lan.

247. Pt Ix =y thi Ix2=y* = P=2¥x+2

BAI TAP ON CHUONG I

249. Tacs: P=yJ(x-a) +,/(x=b)’ =[x-a|+|x-b|>|x-a+b-x|=b-a (a<b).

Déu dang thirc xay rakhi (x—a)(x-b) 20 < asx<b.VayminP=b-a < a<x<h.
250. Via+b>c;b+c>a;c+a>b. Apdung bat dang thirc Cauchy cho tlrng cdp sé dwong

J@+b-0b+c—a) <@rP-0+brca)

2
Jo+c-a)cra-b) < (b+°_a);(°+a_ b) _¢
Jcra—b)a+b—g) <&+ b);(a”b‘c) —a

Céc Vé clia 3 bét dang thirc trén déu duong. Nhan 3 bét déng thirc nay theo tirng vé ta duoc bét dang
thirc can chitng minh. Bang thic xay ra khi va chi khi :
a+tb-c=b+c-a=c+a-b < a=b=c (tam giac déu).
251. |x—y|=\/(x—y)2 = J(x+y)?—4axy =4+ 4=242.
252. 2A = (a-h)*+ (b-c)*+ (c-a)>
Taco:c—a=-(a-c)=-[(a-b)+(b-0)]=- (V2 +1+ /2 -1)=-2/2.
Do d6: 2A = (V2 + 1%+ (\/2 - 12+ (-24/2)?=14. SuyraA =7.
253. Pua pt vé dang : ( X—2—1)2 +(\/m—2)2 +(\/ﬁ—3)2 =0.
254. Néu 1<x<2 thiy=2
255, Pit: x—1=y>0. M= \/x_—l(\/x_—l+ 2)(3—\/x——1).
256. Goi céac kich thudc cla hinh chit nhat 1ax, y. V&i moi x, y tacéd : x? +y? = 2xy. Nhung x° + y?

=(8+/2)?=128, nén xy <64. Do d6: maxxy =64 < x=y=8.
257. V6imoi a, btaludncé: a?+b?=2ab. Nhung a®+ b?=c? (dinh Ii Pytago) nén:
a+b

P22ab o 222’ +’+2ab < 222 (a+h)’ < cV2 2a+b < c2
D4u dang thirc xay ra khi va chi khi a = b.

2 2 2
258. Bién doi ta duoc : (\/a'b—\/ab') +(\/a'c—\/ac') +(\/b'c—\/bc') =0

259, —2<x<-1:; 1<x<2.
Hét
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