2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

Vay bai toan dugc giai quyét. [ |

Binh luan. Bai toan thuc chat la bai toan noi tiéng duge nha toan hoc Ramsey phat
biéu. Mubn giai bai toan hoc sinh can phai linh hoat trong qué trinh van dung nguyén li

Dirichle.
Bai tap tuong tu.

1) Chiing minh rang trong 9 ngusi bat ki luon tim duge 3 ngudi doi mot quen nhau
hic 4 nguoi doi mot khong quen nhau.

Trich bai todn Ramsey noi tiéng

2) Gia stt mdi diém trén mit phing co ké ludi 6 vuong duge to bing mot trong hai
mau xanh vd dé. Ching minh ring ton tai mot hinh chit nhat c¢6 cac dinh cling
mau.

Trich luan van thac si-Tran Thi Lién

2 Dé thi Pho thong nang khiéu dai hoc Qubc gia TP.
HCM (vong 1)

—' Bai 1

Biét a va b 1a cac s6 duong, a # b va

((a +20)> — (b+ 20)2) : <(a\/a+ bvb) (av/a — bv/b) _ 3ab> — g

a-+b a—2b

1+ 2ab

Phan tich. Thoat nhin bai toan, ta khong thé tinh ngay S dude. Viéc tinh S trd nén dé
dang khi chiing ta biét duge méi lien he giita dai lugng a, b vA mdi quan heé ay duge "an
gian" trong ding thiic bén trén. Viéc con lai bay gis 1 bién doi dang thiic ay dé tim méi
quan hé gitta a va b. Viéc nay kha don gién!

Sau khi bién doéi ta sé duge dang thitc a — b = 1. Dén day, ta c6 hai huéng gidi quyét

sau

Huéng 1. Don gidn nhat, d6laa —b=1<a=1+b. Suy ra

. 1+2(1+0)b 20 +2b+1
(L Hb)2 b 2242641
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2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

Huéng 2. Néu tinh § ta c6 thé bién doi

1+ 2ab

a—b=1=(a-b’=1d+b"=1+2a <
O bai gidi ndy, ching toi sé gidi quyét theo Huéng 2.

L&i giai. Véia,b> 0,a # b ta co

((a+2l))2—(b+2a)2): (a/a +bv/b) (a\/‘,—bﬁ)_gab s
a+b a—2>b
(b—a)(3a+3b):((\/5—\/5)(\/5-1-\/1—))((14—6—\/%)(@4—64-\/%)_Sab>:3
a+b a—>b
& 3(@—0b):[(a+b)’—4ab) =33(@—b):(a—b’=3ca—b=1.
Suy ra
(a—b)2:1@a2+b2:1+2ab®%: & S=1

Binh luan. Day la mot dang toan kha quen thuoc va ciing thusng xuit hién trong cac
dé thi truosng PTNK TP. HCM. N6 duge thac trién tit bai toan rit gon biéu thiic va c6 18
d6 ciing 1a § do chinh & bai todn nay. Viec tim ra moi lien he gitta dai ligng a va b thong
qua viéc rit gon biéu thitc bén vé trai kha don gidn. Sau dé bing phuong phap nao dé
(thay dai lugng nay bing dai lugng kia hay bién déi truc tiép thanh S) ta sé tinh dugc

gié tri ctia S.
Bai tap tuong tu.

1. Biét a va b 1a cac s6 duong, a # b va

(a(a—4b;12(b+2a)> | [(a\\/gif\[f _\/a—b) (%bﬁ)+@>] — 2016.

Tinh S =a + 0.
Trich dé thi tuyén sinh 10 PTNK TP.HCM - 2016

2.

,_| Bai 2

a) Giai phuong trinh (z? — 6z + 5) (\/x —2—z+ 4) = 0.

VI (VT+2y—3)=0

x? — 6zy — y* = 6.

b) Giai hé phuong trinh
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2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

Phan tich. a) O cau nay, hudng giai qua ré rang. Day la phuong trinh tich, viéc giai

phuong trinh nay thong qua viéc giai tung "phuong trinh con"

22 —6x+5=0 22 —6x+5=0

<~
vVer—2—xz4+4=0 vVr—2=x—4.

-0 phuong trinh thit nhat 1a dang phuong trinh bac hai. Dé giai phuong trinh nay
ta c6 thé dung biet thitc A hosic dung tinh chat "a +b+c=0".
, B>0
- O phuong trinh thu hai, day 1a dang VA = B <
A= B2
Va viéc giai phuong trinh cin thiic lai chuyén vé viéc gidi phuong trinh bac hai

quen thudc.

b) O bai toan nay, huéng gidi kha ré rang. Phuong trinh dau la mot phuong trinh tich.

Nhu bai toan trén, viéc gidi phuong trinh thong qua viéc gidi hai "phuong trinh con"

z=0
vr+2y—3=0.

Tit day, viec giai he ban dau sé dua vé viee giai hai he nhé. Tuy nhién, néu dé ¥, ta c6
thé thay ngay he

z=0

22— 6y —y> =6
vo nghiém. Do d6, viéc tiép theo chi 1a gidi he

ve+2y=3

2 — 6ay — y* = 6.
Giai hé nay, don gian nhat do la tit phuong trinh dau tién clia hé trén, ta co thé bicu
dién duge x = 9 — 2y va thay vho phuong trinh dudi dé thu duge phuong trinh bac hai

theo . Viéc con lai bay gio do 1a gidi phuong trinh nay, quay tré lai tim 2 va kiém tra

nghiém.
Loi gidi. a) Véi diéu kien x > 2, phuong trinh da cho tuong duong véi
2 —6x+5=0

vVer—2—x+4=0.
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2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

r=1, (kh@ng thoa = > 2)
x:5,(th6ax22).

e X —6r—5=0«

z—4>0
Ve—2—-z+4=0&Vr—-2=0x—-4 &
r—2=(x—4)>

T >4

a2 —Tr+18 =0, (vo ly).
Vay phuong trinh da cho c6 duy nhat nghiém z = 5.

b) DKXD: z >0,z 4+ 2y > 0.

Ro6 rang x = 0 khong la nghiém ctia hé phuong trinh da cho. Do d6, v6i x > 0,42y >
0, hé da cho tuong duong véi

vVr+2y—3=0 rx+2y=9 r=9—2y
- 54
2?2 — 6y — 3> =6 22 — 6zy — y?> = 6. % — 6zy — y* = 6.

Ta co
22 —6ry—y? =6 < (x+2y)* — 10y(z + 2y) + 15> = 6 < 1552 — 90y + 75 = 0
& P -6y+5=0y=1Vy=>5.
e Véiy=1tacéz=7,(théa z > 0).

e V6iy =5 tacoz=—1, (khong théa = > 0).

Vay hée da cho c¢6 duy nhéat nghiem (x;y) = (1;7).
|

Binh luan. Bai toan nay la mot dang kha quen thudc trong cac ki thi vao trieong chuyén.
N6 khong don thuan la giai phuong trinh bac hai va hé nhu céc dé thi tuyén sinh vao
truong thuong ma doi hoi ngudi giai c6 nhiéu kién thitc hon thé. Trong bai toan nay, d6
la viec van dung kién thitc vé phuong trinh tich v& phuong trinh can thitc dang VA = B
dé chuyén phuong trinh da cho vé phuong trinh bac hai quen thudc. Tuy nhién, bai toan

khong qua rac rdi dbi véi thi sinh.
Bai tap tuong tu.

1. Giai phuong trinh zv/z +5 = 222 — 5.
Trich dé thi tuyén sinh 10 PTNK TP.HCM - 2016
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2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

(Vi+z=3)(y++vx) =0
?+y=>.
Trich dé thi tuyén sinh 10 PTNK TP.HCM - 2016

2. Giai hé phuong trinh

,_| Bai 3

Cho phuong trinh

(z+m)®—5(z+m)+6=0. (1)

a) Ching minh phuong trinh (1) ludn c¢6 hai nghiém phan biét x, z2 v6i moi tham
s6 m. Tinh S = (z1 4+ m)® + (z2 + m)?> + 5 (z, + 25 + 2m).

b) Biét 1 < @y, tim m sao cho xg < 1 va 2?3 + 21y = 2 (m — 1).

Phan tich. Day 1a phuong trinh bac hai v6i bién z. Tuy nhién néu tinh y thi day la
phuong trinh bac hai véi bién ¢ = x + m. Va bai toan trd nén vo ciing don gidn khi ta

phat hién dicu nay!

a) V6i cach dat nhu vay, ta dé dang tim ra hai nghiém ¢t = 2V ¢ = 3 hay v +m =
2V a4+ m = 3. Do vai tron z, 2, nhu nhau nén ta co thé gia st 2; +m = 2 va

79 +m = 3. Viéc con lai 1a thay chiing vao S va ra két qua cudi cling.

b) O cau nay ciing kha don gidn. V6i gid thiét 7, < x4 ta cé ngay x1+m = 2 va xo+m = 3.

Bién d6i o theo m va thay vao dang thitc 22 + 275 = 2(m — 1) s& tim dugc m.

Dén day, con mot gid thiét chua diing dén, dé 1 o < 1. Day chinh 13 gia thiét loai
nghiém. Don gidn nhat 1 thay m vita tim dugce xem zy < 1 khong. Hay mot cach khac

dé tim diéu kien m ngay tt dau dé la oo =3 —m <1 m > 2.
Loi giai. a) Dat t = x + m. Khi dé phuong trinh (1) tré thanh
t* — 5t + 6. 2)

Phuong trinh (1) ¢6 hai nghiém phan biét véi moi m khi va chi khi phuong trinh (2)
¢6 hai nghiém phan biéet. That vay

t?=5l+6=0=t=2Vt=23.
Khong mat tinh tong quat, gid st t; = 2 va ty = 3. Khi do6
Ti+m=ti=2vaxeg+m=1ty =3.
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2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

Tit d6
S = (x1+m)’+ (22 +m)’ +5 (2 +x9 + 2m)
= (w1 +m) + (xg+m)” +5 (v, +m A+ x9 +m)
= 22432 +5(2+3) =38

Vay phuong trinh (1) luon c6 hai nghiém phan biét xy, x5 v6i moi tham sé m va

S = (z14+m)® + (zy+m)> +5 (1 + x5 + 2m) = 38.

b) Véi gidi thiét 71 < x5 ta suy ra

th =2 r1+m=2 r1=2—m
= ~

ty =3 To+m =23 To =3 —m.
Khi do
242, =2m -1 2-m)’+2B-m)=2m—1) & m?—8m-+12=0
& m=2Vm=60.
Kiém tra lai chi ¢c6 m = 6 1a théa xs < 1.

Vay v6i m = 6, phuong trinh da cho c6 hai nghiém 1, 2o thda xy < 1 va 22 + 22y =
2(m —1).
[ |

Binh luan. O bai toan nay, khong biét nguoi ra dé c6 dung y gi khi qua 1o liéu cho
phuong trinh & dang (z + m)? — 5(z + m) + 6 thay vi dang khai trién ctia ching 22 +
(2m — 5)x + m? — 5m + 6. Tuy nhién v6i dang nao di nita, thi day ciing 14 mot bai toan

kha "dé tha". Thi sinh hoan toan c6 thé ghi diém & bai toan nay.

Bai tap tuong tu.
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