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T phuong trinh ban dau suy ra:

Mz +2)° Bz —1) = (32 — 7w - 3)°

< 92t — 5da® — 1322 + 10 + 25 = 0.
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D6i chiéu dieu kién xac dinh va thii lai ta thay = = +T\/_
. 7429
Vay tap nghiém cta phuong trinh 1a S = {%} :
b) Cach 1. DKXD: z,y # 0.
Ta c¢6 hé phuong trinh ban dau tuong duong véi:
1 10
r+-——=-1 (1)
y T
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200—z—1=—-. 2
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£ £ Z 10 1
Lay (1) + (2) vé theo vé ta duge: 20y — el 0 ay = 7
1 —1
Thay zy = 3 vao (xx) va gidi ra ta duge y = 0 Vy= e
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Thit lai ta duge nghiém cuia hé 1a (g, —) va (—2;—).

10 4
Cach 2. DKXD: =,y # 0.
Do 7,y # 0 nén nhan hai vé ctia phuong trinh (%) cho xy va phuong trinh (**) cho

x phuong trinh ban dau tré thanh:

P?y+r—10y+2y=0 (1)

20zy? —2?y—ay—x=0. (2)

. . . 1
Lay (1) + (2) vé theo vé ta dugc: 20xy? — 10y = 0 = zy = 3 (doy #0).
-1

4 A 5 3
T6i day gidi tuong tu cach 1, ta duge nghiém ciia he 1a (=; —) va (—2; T)

3°10
|
Binh luan. a) Day la bai toan kha khé néu hoc sinh khong tiép can phuong phap

"dat an phu khong hoan toan". Da s6 hoc sinh dy doan nghiém dé tim huéng gii

9
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nhung huéng dé rat khé khan khi nghiem bai todn 1a mot biéu thic chua cin. Do
d6, dbi vé6i cac bai toan duge cho & dang (ax + b)vex + d = ex? + fz + g ta nén st
dung phuong phap "dit an phu khong hoan toan" dé giai quyét.

b) Cau hé tuong ddi dé so v6i cac nam, dé dang nhin ra hudng gidi khi quy dong

phuong trinh (x).
Bai tap tuong tu.

a) 1) Giai phuong trinh: (2z +1)y/z —3 =222 — 3z — 7.
Pham Quoéc Sang-SV DHSP TPHCM

2) Giai phuong trinh: (4r + 3)y/2x — 1 =522+ z — 1.
Pham Quéc Sang-SV DHSP TPHCM

3) Giai phuong trinh: (2 — 1)y/2x + 3 = 22 + x + 3.
Trich dé thi HSG ldp 10 tinh Dong Nai nam 2017

b) 1) Giai hé phuong trinh:
1 2
-t =4
r Yy

x? — 4z + 2zy = 1.
Pham Quéc Sang-SV DHSP TPHCM

2) Giai hé phuong trinh:

zy+y? —4dy=-1

222y — y* — 6ay? = 1.
Pham Quoc Sang-SV DHSP TPHCM

’_| Bai 3
Cho tam gidc ABC' ¢6 AB < AC < BC. Trén cac canh BC, AC lan lugt lay cac
diém M, N sao cho AN = AB = BM. Cac duong thang AM va BN cit nhau tai K.

Goi H 1a hinh chiéu ctia K léen AB. Chitng minh ring:

a) Tam duong tron noi tiép tam gidc ABC nam trén K H.

b) Cac duong dudng tron noi tiép cic tam gidc ACH va BCH tiép xtic véi nhau.

Phan tich. a) Goi I 1a tam dudng tron noi tiép tam giac ABC.
Dé chitng minh 7 nam trén K H ta can chi y dén gia thiét bai toan 1a AABM,
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ABAN lan lugt can tai dinh B, A nén cac phan giac BI, Al clia BAC ) ABC cling
dong thai 1a duong cao cia AABK. Khi dé, ta dé dang chiing minh I thudc K H.

b) Goi I, I 1an lugt 14 tam dudng tron noi tiép AAHC, ABHC.
Dé chitng minh cac dudng dudng tron noi tiép cac tam giac ACH va BCOH tiép xiic

v6i nhau ta c6 kha nhiéu huéng dé khai thac nhu:

e Goi Ji, Jp 1an lugt 1a tiép diém cta (1), (Iy) véi HC.
Ta chiing minh HJ, = HJy = J1 = Js.

e Chimg minh I 15 = ry + ry trong d6 71,75 lan lugt 13 ban kinh (1;), ().

e Ching minh I1 I, L HC.
Duéi day, toi xin trinh bay huéng di dau tien.

Loi giai.  a) Goi I 1a tam dudng tron noi tiép tam giac ABC.
Do AABM céan tai B nén phan giac Bl cia ABM cling dong thai 14 dudng cao.
Suy ra BI LAM.
Chtng minh tuong tu ta cing c6 AI LBN.
Do dé, I 1a tryc tam AABM.
Ma MH1AB nén M, I, H thing hang.
Hay tam duong tron noi tiép tam gidc ABC nam trén K H.

b) Trudc tién toi xin chiing minh bd dé quen thude sau:
Bé6 dé. Cho (I) ngi tiép tam giac ABC. (I) tiép wic vdi ba canh BC,CA, AB lan
lugt tai D, E, F. Chiing minh rang:

A
o AB+AC-BC g
Z)AE—AF— B . F
i) b _pp_ BOTAB=AC .
2 T
i) OF — op = CATCB = AB |
2 B D

Chitng minh. Ta chiing minh (z) con nhiing tinh chat con lai ta chitng minh tuong
tr.
Do (I) tiép xtic v6i ba canh BC,CA, AB lan lugt tai D, E, F' nén:

AE = AF,BF = BD,CD = CF.
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Khi d6, AB+ AC — BC = (AF + BF)+ (AE+CE) — (BD+CD) = 2AE = 2AF.
Vay A — Ap — AB+HAC - BC

Quay trd lai bai toén :

2

Goi Ji, Jp 1an lugt 1a tiép diém ctia (1), (I5) v6i HC'. Ta chitng minh J, = Js.
Ap dung b6 dé tren ta co:
HA+HC -AC HB+ HC - BC

HJl—HJQZ 2 2
HA—-HB BC-AC
-T2 T
(AB+ AC — BC) — (BA+ BC — AC) BC — AC
- + = 0.
4 2
Vay Jl = JQ.

Do d6, cac duong duong tron noi tiép cic tam gidac ACH va BCH tiép xic véi
nhau.

Binh luan. Day la bai toan kha don gidn thong qua cac tinh chat ciia tam gidc can va
b6 dé quen thuoc.
Bai tap tuong tu.
1) Cho tam gidc ABC c¢6 AB < AC' < BC. Trén cac canh BC, AC' lay cac diem M, N
sao cho AB = BM = AN. Hai dudng thang AM va BN cat nhau tai K. Goi H
13 hinh chiéu ctia K len AB, I, I, lan lugt 13 tam dudng tron noi tiép tam giac
AHC, BHC. 1,1, ¢it HK, HC, AB theo thtt t tai G, J, K.
Chitng minh rang HK? = KJ.KG.
Pham Quoc Sang-SV DHSP TPHCM
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,_| Bai 4

Cho z,y la hai s6 thuc duong. Tim gia tri nhé nhat ctia biéu thiec:

1655 2* + 4
p=WW AV

xr+vy xry

16\/zy 2 L
Phan tich. Tacé P gom i w +y . Nhu vay, trong P xuét hién zy, z+y, 2% +1°.
rTy ry

Dé don gian bai toan ta can dua P vé xy va x + y nhu sau:

1 2 2 16 2
p_16v@y 4y 16VFY  (z+y)?

r+vy Y r+vy Ty

Dé thay P dat gia tri nhé nhat bang 10 khi 2 = ¢
Do dé, st dung ky thuat chon diém rai tai x = y ta dugc:

16\/__8 (:c-l—y) _4

Tty Ty

Suy ra khi z =y thi

8vay _8vTy _ (w+y)?

Tty Tty Ty
Khi d6, stt dung bat déng thitc AM-GM cho ba s6 khong am ta dé& dang tim dugc gia tri
nhé nhat cia P (chi ¥ hoc sinh can chitng minh bat ding thitic AM-GM cho 3 s6).
Ngoai ra, ta c6 thé sit dung diéu kieén bang khi P dat gia tri nhd nhat dé them bét céc

hiing s6 vao biéu thiic dé danh gla nhu sau:
164/Ty
Khi z = y thi —8T+y =2
T4y Ty ; )
Khi dé, ta thém bét vao P cac s6 8, 2 dé tao ra cac bicu thiic phit hop.

16 2 2 _ 2 8 _ 2
po VI o By gy oy SVE= VR,

xr+vy Ty Ty r+y

Téi day ta co thé st dung phuong phap bién doi tuong duong két hop bat dang thiic

AM-GM dé chiing minh:
(z—y)?® 8z -y

Ty T+y

Lai giai. Cach 1. Ap dung bat ding thitic AM-GM cho 3 s6 khong am ta c6:
16 24y 16 2
p_ vy 2t tyt 16yay  (rty)

T+y Ty $+y Ty
81/:1:y 8Ty :c+y _o
z:+’t/ x-l—”t/ Yy

\/w— v 8V @ty

xr+vy a:-l—z/ Ty
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8vTy _ (x+y)’
r+y Ty
Vay gia tri nhé nhat ctia P 1a 10 khi z = y.

Dang thiic xay ra khi

ST =Y.

16. /- 2 2,2 o ar)2 8 g 2
Céch 2. Tace: P— VI g @4y’ o o -y S8Wr—vi)' o
x2+y xy2 Ty Tty
_ 8 _
Ta chiing minh @=yf _ Ve = Vi) >0 (x).
ry T+y
2 2
T+ T — —8x T —
(*)ﬁ( y) (z—y) y(vr — /) -
zy (z +y)

& @ty (@ -y —8uy(Va - y5) >0
& @+y) (Ve— Vi) (Ve +vy) = ssy(Va— i) 20
& (\/_— \/§)2 [(m—i—y) (\/54— \/37)2 —8a:y] > 0. (xx)

Ap dung bt ding thic AM-GM cho hai s6 khong am ta co:

(x+v) (\/?—i- \/37)2 — 8xry > 2\/:17_3/.(2 \/E\/@Y — 8zy = 0.

Vay (##) ding hay (*) ding. Dang thic xay ra khi o = y.
Do do6 P > 10.

Vay gi4 tri nhé nhat ctia P 1a 10 khi 2 = y.

Cach 3. Ta co:

167y 22+ — /)4
po16VTy Pty _ e =y \ﬁxy+x+y>+102m
x+y xy zy(z +y)

Vay gia tri nhé nhat ctia P 1a 10 khi z = y. [ |

Binh luan. Bai toan khéa don gian. Hoc sinh chi can ndm vitng bat dang thic AM-GM
két hop véi ki thuat chon diém roi 1a c6 thé giai bai toan.
Bai tap tuong tu.
1) Cho a,b la cac s6 thie duong. Tim gid tri nhdé nhat ctia biéu thic:
_ a4 8Vab b

+ + .
ab a+b  abVab
Pham Quéc Sang-SV DHSP TPHCM

Q

2) Cho a,b,c 1a cic s6 thyc duong. Tim gia tri nhé nhat ctia biéu thite:

18V abc a’>+ b+

S =
a+b+c abe

Pham Quoc Sang-SV DHSP TPHCM
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