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11 Dé thi THPT chuyén Luong Thé Vinh sé GD&DT
Pong Nai

—| Bai 1
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Chobiéuthﬁ:cP:( atva ):\/a véia>0vaasl.
a/a+a++a+1 a+1 a+1

a) Rit gon biéu thiic P.

b) Tim céac s6 tut nhién a # 1 sao cho biéu thitc P nhan gia tri nguyén.

Phan tich. a) Dé ¥ phan tich nhan ti ctia mau ay/a+a++a+1 = (a+1)(ya+1).

Tt d6 qui dong mau thiic sé ngan ngon va dé dang hon.

1 2 .
b) Sau khi rut gon thi P = g—i—_l :1+\/a_1.Ttr do6, de P nhan gia tri nguyén thi
. 2 .

phan sb N phai nhan gia tri nguyén, khi d6 y/a — 1 phai 1a u6c s6 ctua 2.
Loi giai. a) Véi dieu kien a > 0 vava # 1 ta c6:

< a++/a 1 > Va—1

P = + :
av/a+a+a+1l a+1 a+1
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b) T P= =1 .
) Ta co Va1 +\/5—1
2

Tfl’d(’)PGZ(:)\/a_l€Z<:>\/5—1|2<:>ﬁ—1€{:I:l,:l:2}<:>a€{0;4;9}. [ ]

,_| Bai 2

a) Giai phuong trinh (z + 1)(z + 2)(x + 3)(x + 4) = 24.

P —day+x+4y =2
b) Giai hé phuong trinh
z? —y? = -3.
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Phan tich. a) Phuong trinh nay néu ta nhan da thiic vao ta sé thu duge phuong trinh

bac 4. Tuy nhién, day 14 dang ctia phuong trinh qui vé bac 2 dang
(x+a)(z+b)(z+c)(r+d) =e, véia+d=b+c.
b) He phuong trinh c6 phuong trinh thit nhat nhiéu he s6 lien két va phuong trinh thit hai

khé don gian. Phan tich nhan ti phuong trinh thit nhat ta thu duge (x—1)(x—4y+2) =
0.

Loi giai. a)
(x+1)(xz+2)(x+3)(v+4) =24
& (2?4 5x +4) (2 + dx + 6) = 24.
Dit t = 22 + 5z + 4. Khi d6 phuong trinh tré thanh
tt+2) =24 t?+2t-24=0t=4Vt=—6.

Khi ¢t = 4. Thay vao ta dugc 22 + 52 =0 2 =0V x = —b.
Khi ¢t = —6. Thay vao ta dugc 2 + 5z + 10 = 0, phuong trinh vo nghiém.
Vay tap nghiém ctia phuong trinh 1a S = {0; —5}.

b) Tit phuong trinh thit nhat ta c6

P —day+r+dy=2+r-2—4ylr—-1)=0& (z—-1)(z+2—-4y) =0
TH1. z = 1. Thay vao pt thit hai ta c6 y* = 4 & y = +2.
TH2. x = 4y — 2. Thay vao pt thit hai ta c6 15y* — 16y + 7 = 0, phuong trinh vo nghiém.

Vay hé phuong trinh ¢6 nghiem (1; £2). [ |

Goi x1, x5 13 hai nghiém clia phuong trinh 22 — 2 — 5 = 0. Lap mot phuong trinh bac

hai nhan 2z + x5 va 21 4+ 229 lam nghiém.

Phan tich. Dé lap phuong trinh bac hai cé nghiém cho trude thi chiing ta can st dung

dinh 1y Vi-ét ddo. Nghia la tim tong va tich ciia hai nghiém cho trudc.

Loi gidi. Ap dung dinh 1y Vi-ét cho phuong trinh bac hai 22 —z — 5 = 0 ta co:
1+ 2o = 1 (2[1‘1 + 332) + (ZL’l + 2'132) = 3(1‘1 + 1172) =3
Tt do ta co:
T1.X9 = —5. (2.’L’1 -+ J?Q)(LU] + 2$2) = 2(1’% + CL‘%) + 5251.I2 = 2(.’L’1 -+ 1'2)2 + T1Xo = —

Vay theo dinh 1y Vi-6t ddo thi phuong trinh X2 — 3X — 3 = 0 nhan 22, + 25 v& 2, + 225

lam nghiém. |
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,_| Bai 4

a) Tim céc cap s6 nguyén (z;y) théa man x2 + 2y? — 2zy — 4 + 8y + 7 = 0.

b) Cho ba s6 thyc khong am a, b, . Chiing minh:

ab(b® + be + ac) + be(c? + ca + ab) + ac(a® + ab+ be) < (ab+ be+ ca)(a® +b* + ¢2)

Phan tich. a) Phuong trinh nghiém nguyéen duge cho ¢6 dang bac 2 theo timg bién. Dya
vao diéu kién c6 nghiém ctia phuong trinh bac 2 ta thu duge mién gia tri clia bién con

lai.

b) D& thay bac clia cac da thitc bing nhau v bat dang thitc x4y ra khi a = b = c. Bién
doi tuong duong BDT can chiing minh ta thu duge bat déng thitc don gian hon. T
dé stt dung cac BDT AM-GM dé thu dugc diéu can chiing minh.

Lai giai. a) Cach 1. Xem phuong trinh 1a bac hai theo bién z véi tham s6 1a y.
2 —2r(y+2)+2y° +8y+7=0

Phuong trinh ¢6 nghiem & A’ >0 & (y+2)2 — (20 +8y+7) <& -y  —4y—3>0&
y € [—3;—1].

TH1. y = —3. Thay vao phuong trinh ban dau ta c6

P4+ +1=0s1r=—-1

TH2. y = —2. Thay vao phuong trinh ban dau ta c6

P?—-1=0&2z=+1

TH3. y = —1. Thay vao phuong trinh ban dau ta c6

?—2x4+1=0c2z=1

Vay phuong trinh c6 (—3; —1), (=2;£1), (—1;1).
Cach 2. Xem la phuong trinh bac hai theo bién y. (hoc sinh tu lam tuong tu).
Céach 3. Phan tich thanh téng binh phuong.

(r—y—2+@+2)°=1
Tudaytaco (y+2)?2<1le-1<y+2<1& -3<y<-1.
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b) Bién doi tuong duong BDT can chiing minh ra c6:

ab(b? + be + ac) + be(c® + ca + ab) + ac(a® + ab + be) < (ab+ be + ca)(a® + b + ¢2)
& ab® +bc3 + ca® + 2abe(a+ b+ ¢) < ab® + b + ca® + ab(a® + ) + be(a® + b%) + ca(b? + ¢?)
& 2abc(a+ b+ c) < ab(a® 4 ) + be(a® + b?) + ca(b* + ¢2)

Theo BDT AM-GM thi ab(a® 4 ¢?) + be(a® + b?) + ca(b* + ¢*) > ab.2ac + be.2ab + ca.2bc =
2abc(a + b+ ¢). Vay ta c6 diéu phai chiing minh. [ |

—' Bai 5

Trong mit phéng toa do cho ngii gidc 16i ABCDE c6 cac dinh A, B,C, D, E déu la

diém nguyen (diém duoc goi la diém nguyén néu nhu cé hoanh do va tung do déu
nguyén). Ching minh ring c6 it nhat mot diém nguyén M nam beén trong hodc thuoce

canh cua ngt giac da cho, véi M khac cac dinh cia ngt giac da cho.

Phan tich. Bai toan cho nam diém ctia ngi gidc 16i ¢6 toa do nguyen bat ky. Bai toan
can chitng minh c6 it nhat mot diém nguyen théa man diéu kien cho trude. Vé6i yeu cau

bai toan nay, kién thitc thudng sit dung nhat 1a nguyen ly Dirichlet.

Lai giai. Trong nam diém A, B, C, D, E theo nguyen li Dirichlet thi cé it nhat ba diém

c6 hoanh do cling tinh chat chan, 1é. Xét cac trudng hop sau:

TH1. Gia stt ton tai ba diém c6 hoanh do ciing 1a s6 chin. Khi dé trong ba diém nay c6
it nhat hai diém c6 tung do cling tinh chin, 1é. Khi d6 trung diém ctia hai diém
nay c6 toa do nguyen. Do ABCDE la ngii giac 16i, do d6 trung diém ctia hai dinh

bat k¥ luon nam trong hoiic thuoc canh, khong trimng véi dinh.

TH2. Gia stt ton tai ba diém c6 hoanh do ciing 1a s6 18. Khi d6 trong ba diém nay c6 it
nhét hai diém c6 tung do ciing tinh chén, 18. Khi dé trung diém ctia hai diém nay
c6 toa do nguyen. Do ABCDE la ngi giac 16i, do d6 trung diém ciia hai dinh bat

ky luon nam trong hodc thude canh, khong tring véi dinh.
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,_| Bai 6
Cho tam giac ABC c¢6 ba goc C/’A\B, 1@, BCA déu la goc nhon. Duong tron tam
O duong kinh BC' cat hai canh AB, AC lan lugt tai hai dicm M, N; v6i M khac B,
N khac C. Hai tia phan giac ctia hai goc @, OMN cét nhau tai dicm P.

a) Ching minh OMN = CAB. Chiing minh tit gidc AM PN noi tiép duong tron.

b) Goi @ la giao diém ctia hai duong tron ngoai tiép hai tam giac BM P va CNP,
v6i @ khac P. Ching minh ba diém B, Q,C thing hang.

c) Goi O1,0,,03 lan lugt 1a tam cia ba duong tron ngoai tiép ba tam giac
AMN, BMP,CNP. Ching minh bén diém O, Oy, Oy, O3 ciing thuoc mot duong

tron.
Lai giai.
a) Céach 1. Ta ¢6
A
1 1 . —
CAB = 5 (900 - §SdMN)
1 — —
I . N
=5 (sdBM +sdNC)
= BCM + NMC u
— CMO + NMC
— NMO
— B
Céch 2. Ta c6 AMN = BCAvi BONM la ti gidc noi 0

tiép. Hon nita BMO = ABC. Vay OMN = CAB.
Suy ra NAP = NMP. Vay AMPN la tit gidc noi

tiép.
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b) Ta c6 BQP = AMP, vi BMPQ 1a tit gidc noi tiép.
Hon nita CTQ\P = ANP, vi CNPQ la tit gidc noi tiép.
Ma AMP+ANP = 180°. Do d6 BQP+CQP = 180°,
ma hai géc nidm & vi tri géc ké. Vay B, Q,C thing
hang.

c) Ta ¢c6 OO LAB vi dudng tron (O) va (Oq) cit
nhau tai BM. Tuong tyv OO3 1 AC. Suy ra m =
180° — BAC.

Tuong ty ta c6 0103 L PN va 0101 PM. Suy ra
0,0,05 = 180° — MPN.

Ta ¢6 0,005 + 050,05 = 360° — (BAC + MPN) =
180°.

Vay 0,0,00, la tit gidc noi tiép. Vay bén diém

0, 01, 05, O3 cung thudc mot dudng tron.

12 Deé thi tuyén sinh THPT Chuyén Tién Giang

,_| Bai 1

1. Rit gon biéu thic A =

V4+2v3-V3
(V5+2) V175 -38 -2

2. Giai phuong trinh 22 — Va3 4+ 2 = 62 — 1.

22+ 9y? +8zy+24=0
3. Giai hé phuong trinh

r— 3y +ay=0.

Phan tich. 1. Tiép can bai todn nay, ta dé ¥ 4 + 2v/3 = (v/3 + 1)? nén c6 thé khai
can duge, va ti s6 sau khi rit gon 1a 1. V6i mau s6, khong khé dé doan trong can
bac ba chinh la lap phuong ciia mot biéu thiic, cu thé hon chinh Ia lién hgp cia

v/5 4+ 2. Tit nhan xét d6, bai toan tré nén don gian vo cing!

2. Tiép can bai toan, ta chi y dé biéu thic trong can, bdi day 1a cin bac hai, nhung

trong can lai la mot da thic bac ba. D& ¥ /a3 + 2 = (/z(2? + 1) va néu chuyén vé
1 tit vé phai qua vé trai phuong trinh thi ta lai c6 mot lugng x2 + 1. T day, ta nghi
dén viec dat t = v/22 + 1, sé dua phuong trinh ban dau vé dang phuong trinh dang
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