Trung tim Luyén thi Amax — 39 LK 6A Lang Viét Kiéu Chau Au

222. Ta thay véin 1a s6 chinh phuong thi \/H 1a s6 ty nhién, néu n khac sé chinh phuong thi
\/H 1a 56 vo ti, nén \/H khong co dang ....,5 . Do d6 tmg véi mdiso n e N"co duy nhat
mot s6 nguyén a, gan \/H nhét.

Ta thdy rang, véinbang 1,2,3,4,5,6,7, ... thia, bang 1,1,2,2,2,2,3, ... Ta s ching
minh rang a, 1an luot nhan cac gia tri : hai sb 1, bon s6 2, sau s6 3... No6i cach khac ta s&
chimg minh bt phuong trinh :

1—%<\/;<1+% ¢6 hai nghiém ty nhién.
1 I, . .
2_E< \/; < 2+E c6 bon nghiém ty nhién.
1 | n .A
3—E<\/;<3+E 6 sau nghiém tu nhién.

. 1 1 .
Tong quat: k — 5 </x <k+ 5 ¢6 2k nghiém tu nhién. That vay, bat dang thic tuong

| 1 .
duong voi : kKX —k + Z <x <kK+k+ Z R& rang bat phuong trinh nay c6 2k nghiém tu

nhiénla: K —k+1; kK -k+2; ... ;K +k Dodd:
i+i+...+L= 1+l + ) l+l+l +..+ i+L+...+L =2.44=88.
a, a, a0 |1 1 2 2 2 2 44 44 44

256 456 88 58
223. Giai twong tu bai 24.
a) 1 <a, <2 Vay [a]=1 b) 2 <a, <3. Vay [a,]=2.
¢) Tathdy: 44> =1936 < 1996 < 2025 = 45", con 46> =2116.
a;=+/1996 =44 < a; < 45,
Hay chimg té véin > 2thi45 < a, < 46.
Nhu vy voin=1thi [a, ] =44, véin > 2thi [ a,]=45.
224. Can tim s’(”’) tu nhién B saocho B < A< B+ 1. Lam gidm va lam tr¢i A dé duoc hai sb
tu nhién lién tiép.
Tacd: (4n+1)> < 16n°+8n+3 < 4n+2)> = 4n+1 < V16n>+8n+3 < 4n+2

= 4n’+4n+1 < 40>+ V160" +8n+3 < 4n’+4n+2 < 4n*+8n+4
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= (2n+1)* < 4n’+ V16n* +8n+3 < (2n+2)~
Laycanbachai: 2n+1 < A < 2n+2. Vay [A]=2n+1.
225. Pé ching minh bai toan, ta chi ra s6 y thoa man hai diéukién: 0 <y < 0,1 (1).

X +y 1a mot s6 tu nhién c6 tan ciing bang 2 (2).

200 .
Tachon y= (\E—ﬁ) .Tacéd 0 < v/3-+/2 < 03nén 0 <y < 0,1. Pidu kién (1)
duoc chiing minh.

Bay gio ta chimg minh x + y 1a mét sd ty nhién ¢6 tan cling bang 2. Ta ¢ :
x+y :(\/§+\/§)200 +(\/§_\/§)200 :(5+2\/€)100 +(5_2\/€)100
Xét bidu thitc tong quat S, =a" +b" véia=5+2/6 ,b=5-2+/6.

Sa=(5+2/6)=(5-26)"

A va b ¢6 tong bang 10, tich bang 1 nén chung 1 nghiém cta phuong trinh X* -10X + 1 =0,
ticla: a>=10a—1 @3);b°=10b—1 (4).

Nhan (3) v6i a”, nhan (4) vi b":  a™*=10a""—a" ; b™2=10b"" —b".
Suy ra (an+2 n bn+2) _ 1O(an+1 n bn+l) _ (@ +b"),
tac la Spip =108, — Sy, hay Spo =- Sp41 (mod 10)
Do d6 Syia = -Sp2 = S, (mod 10)  (5)

Tacod So=(5+2/6) " +(5-2/6)V=1+1=2; S;=(5+2J6)+(5-26)=10.
T cong thitc (S)tacd S, , S5, ..., Sy 1a sb tu nhién, va Sg, S4, Ss, .. , S100 €O tan cung
bang 2, tlrc 1 tong X + y 1a mot sd ty nhién c6 tan cung bang 2. Piéu kién (2) dugc ching
minh. Tu (1) va (2) suy ra diéu phai chiing minh.

Yy 250 15 , .
226. Bién doi (\/g + \/5) = (5 + 2\/6) . Phan nguyén ctia n6 co chir so tdn cung bang
9.

(Giai tuong tu bai 36)

227. Tacé:

A= ([T]#t [V3 )+ ([VE ]t [VB]) - ([5] o [T ) [T6 ) . [VER])

Theo cach chia nhom nhu trén, nhom 1 ¢6 3 s6, nhém 2 ¢6 5 s06, nhém 3 ¢6 7 sO, nhom 4 ¢c6 9
$0. Cac s0 thuoc nhom 1 bang 1, cac so thuéc nhom 2 bang 2, cac s6 thuéc nhom 3 bang 3,
cac so thugc nhom 4 bang 4.
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Viy A=13+25+3.7+49=70

228. a) Xét0 < x < 3. Viét A dudi dang : A:4%. %.(3—){). Ap dung bt ding thuc

3
X X
—+—-+3-Xx

G-x)< |22 |1

X X i
2 3

Cauchy cho 3 s6 khong am E , 5 , (3 —x) ta duoc : %

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

Xo3-x
maxA=4 < {2 = x=2.
x>0

229. a) Lap phuong hai vé, ap dung hing déng thuc (a+b)’ =a’ + b + 3ab(a + b), ta dugc

X+1+7-x+33x+1D)(7-x).2=8 & (x+1)(7-x)=0 < x=-1; x=7 (thoa)
b) Pidukién:x > -1 (1). Pat Ix-2=y;Vx+1=2z.Khidéo x-2=y*;x+1=2"

y+z=3 (2)
nén z>—y’ = 3. Phuong trinh di cho dugc dua vé hé :{z° — y3 =3 (3)
z>20 (4)

Rutztr(2): z=3—-y. Thayvao 3): y -y’ +6y-6=0 < (y—- D)y +6)=0 < y=1

Suy ra z =2, thoa man (4). Tir @6 x = 3, théa méan (1). Kétluan: x=3.

230. a) Co, chéng han : \/g + \/g = \/E

b) Khéng. Gia st ton tai cac sd hiru ti dwong a, b ma \/E + \/E = 4/5 . Binh phwong hai vé :
a+b+2ab=+2 = 2J/ab=+2-(a+b).

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

V& phai 14 s6 hiru ti, vé trai 12 s6 vo ti (vi a + b # 0), mau thuén.
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3

231. a) Giasu 3/5 1a sO hiru ti m (phén s to1 gian). Suy ra 5 = —-. Hay chimg minh
n n

N X A . A SRR « A m \ A A JAs s
rang ca m lan n déu chia hét cho 5, trai gia thi¢t — 1a phan so toi gian.
n
vo . A~ ., I A A L Ae ea
b) Gia st 3/5 + Q/Z la s0 httu ti — (phén so toi gian). Suy ra :
n

3
. =(i/§+%/1) =6+3_%/§.E=6+6—m = m’=6n’+6mn’ (1) => m’:2 = m:2

n n n

Thay m=2k (k € Z)vao (1): 8k’=6n’+ 12kn* = 4k’ =3n’ + 6kn>. Suy ra 3n’ chia hét
cho 2 = n’chia hét cho2 = n chia hét cho 2. Nhu viy m va n cung chia hét cho 2, trai v6i

s o < A m \ A A JAs _+9
gia thiet — 1a phan s6 toi gian.
n

o ) a+b+
232. Cichl: Pita=x’,b=y’, ¢ =2". Bt ding thirc can ching minh TC > 3/abc

X +y +7°

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

x>+ y3 +7- 3xyz = %(x +y+2z)[(x— y)2 +(y-— z)2 +(z— X)z]. (baitap sbt)

+b+
Doa,b,c>0nénx,y,z>0, dod()x3+y3+z3—3xyzzO.Nhuvay: %2\3/%0

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

Cdch 2 : Trude hét ta chimg minh bat dang thirc Cauchy cho bon s6 khong am. Ta c6 :

a+b+c+d:l(a+b+c+dj (\/7+\/—) > Jab Jed = {fabed

4 2\ 2 2

4
L a2 +b+c+d +b+
Trong bat dang thirc (%} >abcd ,dat d= aTbC ta duoc :

4
a+b+c+a+b+c 4
3 a+b+c j(a+b+cj a+b+c

> abc. > abc.
4 3

Fanpage: https://www.facebook.com/luyenthiamax/




Trung tim Luyén thi Amax — 39 LK 6A Lang Viét Kiéu Chau Au

a+b+

. - % A C \ N LA 3 e
Chia hai vé cho s0 duong (truong hop mot trong céc so a, b, ¢ bang 0, bai toan

3
dugc ching minh) : (HTIHCJ >abc < HTbJFC > 3/abc.

; b
Xay ra dang thuc : a=b=c=M < a=b=c=1
TRy b C d a . .z ,
233. Tu gia thiét suy ra : + + <l- = . Ap dung bat dang thirc
b+l c+1 d+1 a+1 a+l1
. 1 b d bed
Cauchy cho 3 s6 duong : > -y >3.3 < . Tuong tu
a+1 b+1 c+1 d+1 (b+D)(c+D(d+1)

Z3&/ acd
b+1 (a+D(c+DH(d+1)

1 Z3'i/ abd
c+1 (a+D(b+1)(d+1)

abc
>3.3
d+1 \/(a+1)(b+1)(c+1)
Nhan tir bon bit déng thic : 1> 8labed = abed < é

2 2
234. Goi A= XY,z Ap dung bét dang thirc Bunhiacopxki :

2
2 2 2

<
N
>

2 2 2 2
3A=(X—2+y—2+z—2j(1+1+1)2(3+1+5j 1)
y° zo X y z X

. (e . X zZ
Ap dung bat dang thtic Cauchy véi ba s6 khong &m : —+ Y +—2>33
y z X

B

2YXzZo3
y z

2
Nhiin g vE (1) v61.2): 3A(£+z+£jz3(£+z+£j LoAsX,YLZ
y z X y z X y z X

235. Dit x=v3+33 ;y=v3-33 thi X +y =6 (1). Xéthidub’ —a’, ta duoc :
b3—a3=24—(x+y)3=24—(x3+y3)—3xy(x+y)
Do (1), ta thay 24 boi 4(x’ +b’), taco :
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b'-a’=4( +y) - (* +y) - 3xy(x +y) =3(x’ +y’) - 3xy(x +y) =
=3(x+ )X —xy ty —xy) =3x+y)x -y’ >0 (vix >y > 0).
Viy b’ > a’,dodob > a.
236. a) Bt ding thirc ding v6i n=1. Véi n > 2, theo khai trién Newton, ta c6 :

(”lj upl,n-D 1 nm-Dm-2) 1 n@-1)..2.1 1

2 3
n

n

n 2! n 3! n n! n

< 1+1+(i+ ! +...+i)
2!

31 n!
Déda‘mgcht’mgminh:i+l+...+iﬁl+i+...+ ! =
21 3! n! 1.2 23 (n—1n
=1—l+l—l+...+L—l=l—l<l Do do (1+l)“<3
2 23 n-1 n n n

b) Véi n=2, tachingminh 33 >~/2 (1). Thatvay, (1) < (%/5)6 >(\/§)6 o 32>
2%

Véi n > 3, ta chimg minh Q/H >"n+1 (2). Thatvay:

(2) - (n+1,—n+1)n(n+1) <(2/H)n(n+l) N (n+1)n < nnH - (n+1) N (1+lj <n

n" n
(3)

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

Do d6 (2) dugc ching minh.
237. Cach1: A® :2(x2 +1+x" +x7 +1)z4. min A =2 véi x=0.
Céach 2 : Ap dung bit ding thirc Cauchy :

A2 2 +x+ D —x+1) = 2Ux 4 x> +122

min A=2 vbéi x=0.

238. Véi x < 2thi A >0 (1). V6i 2 < x < 4, xét - A=x*(x—2). Ap dung bét ding
thirc Cauchy cho ba s khong 4m :
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3

XX ix-2 3
_% _ ) _ (2x—2j <3

X
—.(x=2) <L
2( ) 3

D | >

SA <32 = A>-32. minA=-32 véi x=4.
239. Pidukién: x> < 9.

x> X ) ’
<2 %2 —+—+9-x
A2:x4(9—x2):4.?.?(9—x2)£4 2 23 — 407

max A = 6+/3 véi x=+ /6.
240. a) Tim gia tri I6n nhat :
Cich1:V6i0 < x < \J6 thi A=x(x>—6) < 0.
Véi x =2 /6.Taco V6 <x<3 = 6<x*<9 = 0<x—6<3.
Suyra x(x’—6) < 9. max A=9 vdi x =3.
Cich2: A=x(x*-9)+3x. Taco6 x > 0, X’ -9 <0,3x <9 nén A <09.
max A=9 véi x=3

b) Tim gia tri nho nhat :

Cichl: A =x—6x = X+(2V2) —6x—(2v2) — (x+2v2)x*-2/2 x +8) — 6x -

1632

= (x+242)3 - 242 x+2) + (x +24/2).6 — 6x - 1682 = (x +242)(x - V2 - 442 >

WNCE
min A = -4\/5 vol X = \/5

Cdch 2 : Ap dung bét dang thirc Cauchy véi 3 s6 khong 4m :

242 +242 > 3.3x°.242.242 =6x.
Suyra x’ —6x > -4\/5. minA=-4\/§ voi X = \/5
241. Goi x la canh cua hinh vuéng nho, V la thé tich cua hinh hop.
Cén tim gia tri 16n nhit cia V = x(3 — 2x)™

Theo bat dang thic Cauchy véi ba sé duong :
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=8 max V=2 < 4x=3-2x

4x+3—2x+3—2xf
3

4V = 4x(3 - 2x)(3 - 2x) < (

1
S x=—=
2

. . . 1
Thé tich 16n nhat cta hinh hop 14 2 dm’ khi canh hinh vudng nhé bing 5 dm.

242. a) Papsé: 24;-11. b) Pit ¥2-x=a;x—1=b. Dapsd: 1:2;10.

J5

¢) Lap phuong hai vé. Papsé: 0; = 7

d) bat Y2x—1 =y. Giaihé: x3+1=2y,y3+1=2x,du’(_rc (X—y)(x2+xy+y2+2)=0

—1+4/5

o x=y. Papsd: 1 ; >

. 1 .
e) Rat gon vé trai duoc : E(X—\/x2 —4). Pap s0 : x =4.

g) Pit J7—-x=a;Yx-5=b.Taco: a’+b’=2, a’— b’ =12 - 2x, do d6 vé phai ciia

313 313
-b — -b
a . Phuong trinh da cho tr¢ thanh : a-b . .
a+b 2

phuong trinh da cho la
a-b a’—b’
a+b a’+b’

Doa+b#0nén: (a—b)@a’—ab+b>=(a—b)a>+ab+b).

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

T a=btadugc x=6. T ab=0taduoc x=7;x=5.
h) Pat Jx+1=a;IYx—1=b. Tacé:a’+b’+ab=1 (1);a°-b>=2 (2).
Tu (1)va(2): a—b=2.Thayb=a—2vao (1) taduoc a=1. Papsd:x=0.

i) Cdch 1 : x=-2nghiém dung phuong trinh. Vi x + 2 # 0, chia hai vé cho 3/x +2 .

+1 +3
Pat 3> —=a; |~~~ =b.Giaihé a’+b =2, a+b=- 1. H¢ nay v nghiém.
X+2 X+2

Cdch 2: Pat Jx+2 =y. Chuyén vé : i/y3 -1 +§/y3 +1=—y. Lap phuong hai vé ta
duoc :

Y -1+y +1+33y°~1.(y)=-y & vy =y. 3y’ -1.
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V6iy =0, c6 nghiém x =-2. Voiy #0, coy* = 3y’ —1. Lap phuong : y°* = y* — 1. Vo n,.

Cdch 3 : Ta thay x = - 2 nghiém diing phuong trinh. Véix < -2, x > -2, phuong trinh vo
nghiém, xem bang dudi day :

X Ix+1 Ix+2 Ix+3 Ve trai

x <-2 <-1 <0 <1 <0

X > -X | >0 > 1 >0

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

m+n

Theo bit dang thirc Cauchy +mn <
3:JJ;JE+JLJ5+JLJBng;JE+1fjg+ltjE:

:\/§+\/E+ls1;a+1;b+1:a;b+2:3.

Phai xay ra ddu ding thirc, tirc 1a: a=b=1. Do d6 x=0.

,taco

) Dit Ya—x=m>0:4b—x=n>0thi m*+n*=a+b-2x

Phuong trinh d& cho tr¢ thanh : m +n = m . Nang 1én lity thira bac bon hai vé rdi thu
gon : 2mn(2m? + 3mn + 2n?) = 0.

Suy ra m=0hoac n=0, connéum,n > 0thi 2m*+ 3mn +2n*> > 0.

Dod6 x=a,x=b.Taphdico x < a,x < b dé céac can thic c6 nghia.

Gia st a < b thi nghi€ém cua phuong trinh da cho 1a x =a.

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

Dﬁt%/_ZX'%:y ta.co - A:X4+x2y2+y4:X4+2X2y2+y4_2x2y2 )
3 5 ’ X2+Xy+y2 X2+Xy+y2

y (x2 +y2)2 —(xy)’ ~ (x2 +y’ +xy)(x2 +y’ —xy) ~
T xXP+xy+y: x> +y° +xy =Xy Xy

Viy: A=3a2 +b* —ab (v6i a®+ b2 #0).

244. Do A 1a tong cua hai biéu thirc duong nén ta c6 thé ap dung bat dang thic Cauchy :

A=\/X2—X+1+\/X2+X+1ZZ\/\/XZ—X+1.\/X2+X+1 =2‘\‘/(x2—x+1)(x2+x+1)
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= 2Ux*+x’+2>2. Ding thirc xay ra khi :

X +x+1=x"—-x+1 , _ )

& x=0.Taco A>2, dang thirc xay ra khi x =0. Vay : min A =
x'+x*+1=1

2 & x=0.

245. Vi 1+ \/g 1a nghiém cuia phuong trinh 3x> + ax” + bx + 12 =0, nén ta c6 :

3(1+ /3y +a(l+ /32 +b(1+/3)+12=0.
Sau khi thuc hién cac phép bién doi, ta duoc biéu thie thu gon :(4a + b +42) + (2a + b + 18)
J3 =0,
Via,be Znénp=4a+b+42 € Zvaq=2a+b+ 18c Z.Ta phai tim cic s nguyén a, b sao
ch0p+q\/§=0.

Néuq#0thi V3 =- 2, vo1i. Dodo q=0vatip+q3 =0tasuyrap=0.

q

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

. Suyra a=-12 ; b=6.

4a+b+42=0
2a+b+18=0

3

246. Giasu 3/3 1a s6 hiru ti p (B 1a phén s6 toi gian ). Suy ra: 3 = p_3 Hay chung minh
q 4 q

ca p va q cung chia hét cho 3, trai véi gia thiét b 1a phén sb tdi gian.

247. a) Taco: \3/1+\5=,/(1+\5)2 —1e2v2+2=43+2V2.

Dods: Y1+283-2V2 =3+ 22 43-242 =,6/32—(2ﬁ)2 1.
b) $9+453/2-5=-1.

248. Ap dung hing déng thirc (a+b)’ =a’ + b’ + 3ab(a + b), taco :

2’ =20 +14v2 +20 - 1442 +33/(20 + 14v2)(20 - 14v2) a >’ = 40 +3320> — (144/2)* 2

o a’-6a-40=0 < (a—4)a*+4a+10)=0. Via’+4a+10>0nén = a=4.

249. Giai tuong tu bai 21.
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250. A=2++3-+/2.

251. Apdung: (a+b)’=a’+b’ + 3ab(a+b).

T x= 3/§+3/§ .Suyra X’ =12+33x < x —-9x—12=0.
252. St dung hing ding thirc (A — B)’ = A’ — B’ — 3AB(A — B). Tinh x’. Két qua M =0
253. a) x;=-2;x,=25.

3
u=v +6
b) Pit u=<3x—-9,v=x-3,taduoc: S u=v=-2 = x=1.
v=u'+6
¢) Pat: Vx*+32=y>0. Kétqua x=+7.

254. Dua biéu thic vé dang: A = ‘\/ X’ +1+ 1‘ +
B

\/X3+l—l‘.Apdung |A|+|B|=|A+

255. Ap dung bét dang thirc Cauchy hai lan.

256. Pat Ix =y thi x> =y = P=2¥x+2

258. Taco: P=\/(X—a)2+\/(x—b)2 =|x—al+|x-b|>|x—a+b-—x|=b—-a (a<
b).
Dau dang thirc xay ra khi (x —a)(x—b) >0 < a<x<b.ViyminP=b—-a < a<x<b.

259. Via+b>c;b+c>a;c+a>b. Ap dung bat ding thirc Cauchy cho timg cip sd
duong

(@a+b—-c)+(b+c—a)
2
(c+ta-b)+(a+b-c) .

2

(b+c—a)+(c+a-Db) e
2

J@a+b-c)b+c-a)< =by(b+c-a)c+a—b) <

Jc+a-b)a+b-c)<

Céc vé ctia 3 bat dang thirc trén déu duong. Nhan 3 bat dang thirc ndy theo ting vé ta dugc
bat dang thirc can chirng minh. Pang thirc xdy ra khi va chi khi :

atb—c=b+c—a=c+a-b < a=b=c (tam giac déu).
260. |X—y|=\/(x—y)2 =\/(X+y)2—4xy=\/4+4=2x/§.

261. 2A =(a—b)* + (b—c)* + (c — a)~
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Tacd:c—a=-(a—c)=-[@a-b)+(b-c)]=-(v2 +1+2 -1)=-242.

Dodé:2A=(V2+ 1P +(N2 - 1P +(2+/2)Y = 14. SuyraA=7.
3 2 2 2
262. Pua pt vé dang : ( X—Z—I) +( y—3—2) +( Z—5—3) =0.
263. Néu 1<x<2 thi y=2.
264. Dit: Jx—1=y>0. sz/x—l(\/x—l+2)(3—x/x—1).
265. Goi cac kich thu6c ctia hinh chit nhat 1a x, y. V&i moix, y taco : x* +y> > 2xy. Nhung
x2+y2=(8\/§)2=128,nén Xy <64. Do d6 : max xy=64 < x=y=8.
266. Véimoia, b taludn co : a® +b”>2ab. Nhung a’ +b”>=c* (dinh li Pytago) nén :

a+b

N

2 >2ab < 22 >a’ +b*+2ab < 2¢2>(a+b) < cV2 >a+b & ¢>

Dau dang thirc xay ra khi va chi khi a =b.
267. Bién ddi ta duoc : (\/a'b —\/atb')2 +(«/a'c _1/an)2 +( o'c _\/@)2 ~0

268. —2<x<-1;1<x<2.
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