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1 Dé tuyén sinh vao 18p 10 chuyén Lé Hong Phong,
TP HCM

—| Bai 1

a) Cho cac so thyc a, b, c sao cho a +b+c = 3,a> + b* + 2 = 29 va abc = 11.

Tinh a® + b° + 2.

b) Cho biéu thic A = (m +n)? + 3m +n véi m, n 1a cic s6 nguyéen duong.

Chiing minh rang néu A 1a mot s6 chinh phuong thi n3 + 1 chia hét cho m.

Phan tich. a) Détinh a® +b° 4 ¢, ta can biéu dién a® +b° 4 ¢® theo cac biéu thiic dbi
xtng chia 3 bién a, b, ¢. Trong d6, bac cilia a, b, ¢ trong cac biéu thic dé nhé hon 5.

Phan tich theo bac ta dé thay:

1) A®+0°+ = (a®+ 02 +A) (@ + b+ ) — [a*b* (a+b) + b2 (b+¢) + 2a*(c+a)).
i) a®+0°+c = (a+b+c)(a* +b* +c*) — [ab(a® + 1) + be(b® + ¢3) + ca(c + a?)).
Nhu vay, ta can tinh ab + be + ca, a® + b® + 3, a* + b* + ¢*.
(a+b+c)*—(a®> + 1+ )

e ab+bc+ ca= 5 .

e Tinh a® + b* + .
Déi v6i a® + % + ¢ ta c6 rat nhicu dang thitc biéu thi a® + b + ¢ qua céc
biéu thitc chita 3 bién a,b, ¢ (a,b, ¢ dbi xting nhau) nhu sau:
a) A+ +3 = (a®+ 0+ ?)(a+b+c)—[abla+b) +be(b+c) +ca(c+a)).
b) a®+0* + ¢ —3abc = (a+ b+ ¢)(a? + b* + 2 — ab — be — ca).
c) a®+ b+ =(a+b+c)—3(a+b)(b+c)(c+a).

o a' + b+t = (a® + 17 + ) — 2(a®b? + V22 + a?).

b) Buéc 1. Ta can tim méi lién hé gitta m va n dé A = (m+n)? + 3m +n 1a s6 chinh
phuong. Do trong A xuit hién (m + n)? nén hién nhien A > (m + n)?. Nhu vay,
néu ta tim duge s6 a (o € N*) nhé nhat sao cho A < (m +n + a)? sau d6 ta diing
phuong phap chin dé tim biéu thiic f(m,n) sao cho A = [f(m,n)]%

Ta xét 3m +n < 2a(m +n) + (@)% (x)

Dé thiy o = 2 1a s6 nguyen duong nhd nhét thoa (x).

Khi d6 ta ¢6 (m+n)? < (m+n)? +3m+n < (m+n+2)%
Do dé (m+n)?2 < A< (m+n+2)>
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T day, tasuyra A= (m+n+1)2. Dodéo m=n+ 1.
Buéc 2. Chiing minh 73 + 1im (hién nhien).

Loi giai. a)
e Tinh ab + bc + ca. Ta co
(a+0b+4¢)* =a?+ b+ +2(ab + be + ca)
& 3% =294 2(ab + be + ca)
& ab + bc + ca = —10.
e Tinh a?b? + b?c? + c2a®. Ta co:
(ab+ be + ca)?® = a®b® + b*c + 2a® + 2abe(a + b+ ¢)
& (—10)* = @V + b*? + 2a® +2.11.3
& a’b? + VP + Pa® = 34.
e Tinh a® 4 b® + 3.

Cach 1.
a+ b+ =(a®+ b +c)a+b+c)—[abla+b) + be(b+ )]

=29.3 — [ab(3 — ¢) + be(3 — a) + ca(3 — b)]
= 87 — [3(ab + bc + ca) — 3abd]
= 87— [3.(—10) — 3.11]

= 150.
Cach 2.
A+l =(a+b+c)*—3(@+b)(b+c)(cta)

=27 — 3.[ab(a + b) + be(b + ¢) + ca(c + a) + 2abc]
=27 —3.[ab(3 — ¢) + be(3 — a) + ca(3 — b) + 2abc]
=27 — 3.[3(ab + bc + ca) — abc]
= 27— 3.[3.(~10) — 11]
= 150.

Cach 3.

a+ b+ =(a+b+c)(a® + b+ —ab— be — ca) + 3abe
= 3[29 — (=10)] + 3.11 = 150.

e Tinh a* 4+ b* + ¢*.

Cach 1.

at + b+t = (a® + VP + P)? - 2(a’D + VPP + Pa?)
=297 — 2.34 = 773.
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Cach 2.
at+ b+t =(a+b+c)(a®+ b+ ) — [ab(a® + %) + be (b + ) + ca(® + a?) ]

= 3.150 — [ab (29 — ¢*) + bc (29 — @) + ca (29 — b°)]
= 450 — [29 (ab + bc + ca) — abc (a + b + )]
= 450 — [29. (—10) — 11.3]
= T773.
e Tinh a® + b° + ¢°.

Céach 1.
a® + 0+ = (a® + 0>+ ) (a® + b + ) — [a®b*(a + b) + b2 (b + ¢) + Pa’(c + a)]

=29.150 — [a®V*(3 — ¢) + b**(3 — a) + *a*(3 — b)]
= 4350 — [3 (a262 + b2 cQaz) — abe (ab + be + ca)]
= 4350 — [3.34 — 11.(—10)]

= 4138.

‘ Cach 2.
a® + 0+ = (a+b+c)(a* + b+ ct) — [ab(a® 4+ b*) + be(b® + ) + ca(c® + a®)]

= 3.773 — [ab(150 — ¢*) + be(150 — a®) + ca(150 — b°)]
= 2319 — [150 (ab+ bc + ca) — abe (a2 + 0% + c2)]

= 2319 — [150.(—10) — 11.29]

= 4138.

b) Do m,n € N* suy ra

3m+n<4(m+n)+4
= (m+n)P? <A< (m+n)?+4(m+n)+4
= (m+n)? <A< (m+n+2)°
Do A la s6 chinh phuong nén A = (m +n + 1)2
T do6 suy ra
(m+n)?+3m+n=(m+n+1)°
S m+n)?+3m+n=m+n)+2m+n)+1
<3m+n=2(m+n)+1

Sm=n-+1.

Khi d6 ta c6:n®+1=(n+1)(n> —n+1)i(n+1).
Hay n3 + 1:m.
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Binh luan. a) Day la dang toan kha quen thuoc va da ting xuét hién nhiéu trong

cac ki thi tuyén sinh, thi hoc sinh giéi trude day. Dé giai bai toan, doi héi hoc sinh
nim viing cac k¥ ning bién doi dai sb.
Luu §. Ta c6 thé tdng quat bai toan dé tinh a™ + b" + ¢® (n la sd nguyén duong)
bang cach dua bai todn vé ddy s6 truy hoi (cach nay toi xin goi ¥ cach gidi thong
qua bai tap tuong tu bén dudi). V6i hudng nay, ching ta c6 thé tinh a® + b + ¢
bang cach sau:

a+b+c=3
Do a, b, c thoa : < ab+ be + ca = —10

abc = 11.
Neén theo dinh li Vi-et ta c6 a. b, ¢ 1a nghiém ctia phuong trinh 2® —322—10x—11 = 0.

Khi d6 ta dé thay rang:
a® = 3a®> + 10a + 11
b* = 3b* + 106 + 11
& =3c® 4+ 10c + 11.

Tit d6 suy ra a3+ 65+ = 3(a2+b*+2) +10(a+b+c) +33 = 3.29+10.3+33 = 150.

Day 1a bai toan tuong déi hay khi da s6 hoc sinh tap trung di vao chitng minh chia
hét. Do do, vo tinh hoc sinh di ngugc lai véi muc dich that sy ciia bai toan la tim

méi lien hé gitta m,n dé A la sé chinh phuong.

Bai tap tuong tu.

a)

b)

1) Cho a,b,c la céc s6 thuc théa man a + b+ c = 9,a® + b? + ¢ = 35, abc = 15.
Tinh a® +0° + .
Pham Quéc Sang-SV DHSP TPHCM
2) Cho a,b, ¢ 1a cac s6 thyc théa man a + b+ ¢ = 8,a% + b* + 2 = 30, abe = 10.
Dit S, = a™ + 0" + ¢". Ching minh S,,3 = 85,12 — 175,.1 + 10S,,.
Ap dung tinh Sy, S5, Sao.
Pham Quoc Sang-SV DHSP TPHCM

1) Cho biéu thic A = 4m? + n? + 4mn + 6m + n + 2 v6i m,n 1a cac sd nguyen
duong. Chitng minh rang néu A 1a s6 chinh phuong thi m? + 1in vé6i p 14 86
nguyén to 16n hon 2.

Pham Quéc Sang-SV DHSP TPHCM
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2) Cho A = (n* —n+2m)?+6n*+4m+2n+1 v6i m. n la cac s6 nguyen duong.
Chtimg minh réing néu A 1a s6 chinh phuong thi (n* + 1): (m +2) (véi k € N,
k18) van® — 1:m,Vs € N*.

Pham Quéc Sang-SV DHSP TPHCM

— Bai2
a) Gidi phuong trinh: 2(x + 2)y/3z — 1 = 32% — 7z — 3.
1 1
z+ - — —0 =—1 (%)
b) Giai hé phuong trinh: y
20y —zy —y=1. (%)

Phan tich. a) D& thay phuong trinh ban dau c6 dang
(az +b)Vex +d = ex® + fr +g.

Néu bai toan dang nay c¢6 nghiém dep ta c6 kha nhiéu phuong phap dé giai nhung
néu phuong trinh khong c6 nghiem dep hodac ta khong dodn duge nghiem thi ta
thuong sit dung phuong phap dit an phu khong hoan toan dé giai.
Dé sit dung phuong phép nay, ta can diit t = v/3z — 1 sau d6 dua phuong trinh ban
dau vé dang g(x,t) = 0 v6i bac clia x va t trong g(z,t) déu ciing bang hai hodc it
nhat mot trong hai bién x, ¢ bang hai va bién con lai ¢6 bac khong qua hai.
Khi phan tich vé& phai ctia phitong trinh ban dau theo ¢ ta sé giit nguyén 322 vi néu
ta phan tich 322 theo ¢ thi khi d6 bac clia t Iic nay 1a bac 4. Nhu vay, phuong trinh
clia ta sé tré thanh phuong trinh bac 4 theo bién ¢ (diéu nay di nguge v6i muc dich
ban dau).
Vay ta sé phan tich phuong trinh ban dau thanh:

2(x+2)V3r —1=322+ax+b(3x — 1) +c (¥).

a+3b=-7

Trong do: (k)
—b+c=-3.

Dit t = v/3z — 1 (¢t > 0) thi phuong trinh (x) trd thanh
32 +ax +b* +c=2(z+2)t
37 +(a—2)r+bt* —4t+c=0
A=(a—2t)" =43 (bt — 4t +c) = (4 — 12b)t* — 4t (a — 12) + a* — 12c.
Ta chon a, b, ¢ bat ki thoa (x*) va A 1a s6 chinh phuong.

Chon b= —1suyraa=—4vac=—4.

7



1 DE TUYEN SINH VAO LOP 10 CHUYEN LE HONG PHONG, TP HCM

Loi giai. a) Cach 1. DPKXD: z >

Ngoai ra, ta c6 thé giai bai toan bing cach binh phuong hai vé dé dua vé phuong
trinh bac 4 1a 92* — 5423 — 1322 + 102 + 25 = 0.
D@ giai phuong trinh trén ta c6 thé sit dung tham s6 héa dé tach vé trai ctia phuong

trinh thanh tich ctia hai tam thiic bac hai. Sau do6 ta giai ting phuong trinh "con".

Chi can quy dong hai vé ctia phuong trinh (x) 1a ta c6 thé nhan ra sy tuong dong
vé he s6 d6i v6i phuong trinh (x*). Hofic chia hai vé clia phuong trinh () cho y ta
ciing nhan thay sy tuong dong vé hé s6 déi véi phuong trinh (x). Tit d6, ta c6 thé

cong vé theo vé dée tim mdi lién he gitta = va v.

W =

2(x+2)V3r—1=32>-Tr -3
2@ +2)V3r—1=32" 4o — (3o — 1) — 4.

Dat t = v/3z — 1 (¢ > 0). Khi d6 phuong trinh ban dau trd thanh:

327 — 4w — 1> —4—-2(x+2)t=0
37 —2(t+2)x—t2—4t—4=0. (%)

Ta xem (*) l1a phuong trinh bac hai theo bién x, tham s6 ¢. Ta co:

A= (t+2)° =3 (—t* -4t —4) = (2t +4)°.

Khi do:
t+2)—(2t+4 —t—2 2 - ~
3::( +2) 3( + ): 3 <—§ (mau thuan véi DPKXD do ¢ > 0)
t+2 2t +4
ST CES N

Giai phuong trinh:

r=t+2<<r—2=+v3r—1

T =2
@ .
2> —dr+4=3x—1
7T+
J;} €r = +—29.
2
7+ v29
Thit ta duge tép ngiém ciia phuong trinh la S = {%} )

Cach 2. DKXD: z > %



