SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN HOQC SINH GIOI

TINH PONG THAP DU THI CAP QUOC GIA NAM 2019
e Mén: TOAN

PE CHINH THUC Ngay thi: 12/7/2018

(bé gom co 05 trang) Thoi gian lam bai: 180 phiit, khong ké thoi gian phdt dé

Céu 1. (4,0 diém)
a) Cho cac s6 thuc x, v,z théa man:
1 1 1

X——=y-—=z—-—=1L
¥ z x

Tinh gi tri bidu thirc P=x/y—1+ yvz—1+zJx—1.
b) Cho céc s6 thyc duong a,b théa min a —a’ > b+b’. Ching minh rang o” +b° <1.
Cau 2. (4,0 diém)
Giai h¢ phuong trinh
8(x*+1*—=x1°)-9x=0
{8(}/4 +x°—x°)=9y=0
Cau 3. (4,0 diém)
Xét phuong trinh x*' + 3 = 2*°'%,
a) Chirmg minh ring ton tai vo s6 bd ba sd nguyén x, y,z théa min phuong trinh trén.
b) C6 ton tai hay khong bo ba sd nguyén duong x, y,z thoa man phuong trinh trén?
Céu 4. (6,0 diém)
Cho duong thang d va diém A4 cb dinh khong thudc d, H 1a hinh chiéu cia A trén d.

Cac diém B,C thay ddi trén d sao cho HB.HC =-1. DPuong tron duong kinh AH cit
AB, AC lan luot tai M, N.

a) Ching minh duong thing MN di qua mot diém cb dinh.

b) Goi O la tam duong tron ngoai tiép tam giac BMC. Ching minh O chay trén mot
duong thang cb dinh.

Céu 5. (2,0 diém)

Cho bang 6 vudng gébm m hang va n cot. Tai 6 goc trén bén trai cia bang ngudi ta dit
mot quan co. Hai nguoi choi luan phién di chuyén quén co, moi luot di chuyén chi di chuyén
quan cd sang phai mot 6 hodc xudéng dudi mot 6. Nguoi choi nao dén lugt minh khong di
chuyén dugc quan co thi thua. Xac dinh diéu kién ciia m,n dé ngudi thuc hién lugt choi dau

tién luon 13 nguoi thing.
-HET-



IL. Pap 4n va thang diém

Ciau| Y Noi dung Piém
1. a
Tinh gia tri biéu thirc P=x\/y—l+yx/z—1+z\/x—1 2,0
1
x=7+1 (1)
Tir gia thiét ta c6:4 y = Lz+1 (2) 0,25
z
Z=L2+1 (3)
X
Suyra x,y,z>1. 0,25
Néu x>y thitr (1) va (2) suyra y<z. 0,25
Tr(2)va3)suyra x<z. Tu(l)va(3)suyra y>x,voly. 0,25
Tuong tw, néu x < y ta ciing dan dén diéu vo Iy. 0,25
Suyra x=y.Tuddocd x=y=z. 0,25
Thay x =y =z vao gia thiéttacé x’ —x* =1. 0,25
Do d6 P=3xvJx—1=3/x’—x* =3. 0,25
b | Ching minh a” +5b° <1 2,0
Do a—a’ =b+b’>0nén 0<a<l, 0,5
Do d6, b+b> <1.Suyra 0<b<1. 0,5
Gia sir @” +b° > 1. Tir gia thiét ta co: 0.5
a—b=(a+b)(a2+b2—ab)2(a+b)(1—ab). ’
Suy ra: a(a+b)22,v6 Iy (vi 0<a,b<1). 0,5
2. 8(x* +y* —xp*)—9x =0
Giaihg {00 TV W) =Ox 4,0
8(y* +x*—x’)=9y =0
D@ thay cdp (0;0) 12 mot nghiém
Néux=0thiy=0 0,25
Néuy=0thix=0 0,25




Cau Noi dung Piém
Xét x,y déu khac 0. Luc do6 h¢ trén tuong duong véi
8(x'y+y"—x")-9xy =0 0,75
8(xy* +x° —x*y)—9xy =0
Trir theo ting vé hai phuong trinh cua hé ta duoc
8[2xy(x3—y3)—(x3—y3)]20 0,25
Tic (x° -’ )2xy—-1)=0 0,25
9
THI1. x = y: Thay vao h¢ da cho ta dugc x:y:§. 1,0
TH2. 2xy =1: Thay vao h¢ da cho ta dugc cac nghiém (l;%}(%;lj 1,0
: 99\ (1 1
Vay hé co nghiém la: (0;0);| —;= |;| =:1 ;| 1;— 0,25
TR ( %%M
3. x3l + yS — Z20]8
Chtrng minh rang ton tai vo s6 bd ba sd nguyén x, y,z théa man phuong 2,0
trinh trén.
Cho x =0 phuong trinh trg thanh: y° = z**'%, 0,5
Chon y=a"" (a lasé nguyéntuy y). Suyra z=a’. 0,5
Khi @6 (x, y,z) = (0;a2°18;a5) thoa man phuong trinh. 0,5
Vi a nguyén tuy ¥ nén ton tai vo s bo ba (x, y,z) nguyén thod man 0.5
phuong trinh. ’
C6 ton tai hay khéng cac sé nguyén duong x,y,z thoa min phuong trinh 2.0
trén? ’
Ton tai.
v ASH . ~3Im + )| 5 _ ~155m+l 0,5
Xét x=2",y=2 (meZ ).Khldo.x +y =2 .
Ta can chon m sao cho
155m +1=2018n(neZ") (1). 0.5
Khi d6 z=2". Tir (1) suy ra2018n—1 chia hét cho 155
. 0,25
< 3n—1 chia hét cho 155.
bit 3n—1= 155k(k € Z+) ta suy ra 156k +(1-k) chia hét cho 3
. 0,25
<> k —1 chia hét cho 3.
Do d6 k=3¢+1(geZ"). Tlr d6 ta cé: m = 2018¢ + 677. 0.25
Nhu vy tét ca cic bb x = 25(2018q+677) y= 231(2018q+677) 7 = D1554+52 déu 14
4 v 9 b 0,25

nghi¢m cua phuong trinh da cho.




Cau Noi dung Piém
(Phuong trinh (1) c6 thé gidi bang cach chi ra nghiém riéng
(mo;no) = (677;52) va sw dung cong thirc nghiém:
m=2018g +677
n=155q+52
4. Chtrng minh dudng thang MN di qua mot diém cd dinh 3,0
A
N
E
M 0,25
d
B\ H 70
D
Goi D la giao diém cua duong tron ngoai tiép tam giac ABC véi duong
thang AH.
Tacé: HAHD = HB.HC =-1. 0,75
Do @6 D co dinh. 0,25
Goi E 1a giao cua MN voi1 AH. Ta co tir giac AMHN noi tiép nén:
AMN = AHN = ACB = ADB. 0,75
Do d6, tir giic MBDE i tiép. 0,25
Suy ra: 0,5
AE.AD = AM .AB = AH".
Vay E ¢0 dinh. 0,25
Chirng minh O chay trén mot duong thang ¢6 dinh 3,0
A
P N
M 0,5




Cau Noi dung Piém
Do AM.AB = AN.AC = AH* nén tir giac BMNC ndi tiép. Do d6, O 1a
tdm duong trong ngoai ticp tir gidc BMNC.
Gia st duong tron (BMNC ) cit duong thing AH tai P va Q. Ta co: 0.75
HP.HQ = HB.HC = - ’
AP.AQ = AM.AB = AH". 0,75
TudosuyraP, Q c6 dinh. 0,5
Vay O thudc trung tryc cua PQ c6 dinh. 0,5
5. Xac dinh diéu kién m,n dé ngudi choi dau tién ludn thang. 2,0
Ta t6 mau cac 6 ctia bang 6 vudng lan luot bang hai mau trang va den voi
0 trén cung bén trai cua bang la mau trang (t6 dan xen nhu ban c0).
Ta goi nguoi thur nhat la nguoi thue hién di chuyén dau tién va nguoi con | 25
lai 1a nguoi thu hai.
Goi 6 thudc hang p cot ¢ 126 (piq).
Khi do6:
+ Néu m,n cung tinh chan 1& thi 6 (l;l) c6 cung mau véi 6 (m,n) 0,25
+Néu m,n khac tinh chén 1¢ thi 6 (1;1) khac mau véi 6 (m;n)
Ta thay mdi lugt di chuyén (theo quy tac di chuyén cua bai toan) ca hai
nguoi choi di€u phai di chuyén co sang 6 khac mau vai 6 co dang dung. 0,25
Vi quy luat di chuyén ciia bai toan 1a hodc chi xudéng 1 6 hoic chi sang
phai 1 6 nén:
+ O luot di chuyén dau tién, nguoi thir nhit s& di chuyen cO sang 0 den,
nguoi tha hai s€ di chuyen co sang 0 tring va day 1a bat bién cua bai toan. 0.5
+ Co ludn duge dua vé 6 ( m,n ) diéu nay c6 nghia ngudi thing phai 1a ’
nguoi trong lugt choi cua minh phai dat co vao 6 (m,n) (va nhu vay
ngudi con lai khong di chuyén co dugc).
Do d6 dé ngudi thir nhat ludn thing thi 6 (m,n) phai trung mau véi 6 ma
ngudi thir nhit di chuyén 1an dau tién (tic 6 den). Hay ndi cach khac 6 0.25
(m,n) phai khac mau vé6i 6 (1;1) thi ngudi thi nhat luén thing. ’
Diéu d6 c6 nghia m,n phai khac tinh chin 1é.
Nguoc lai, néu m,n c6 cung tinh chin 18. Theo 1ap ludn trén ngudi thir
hai luon thing (dd ngudi thit nhit ¢o di chuyén nhu thé nio). 0,25
VAy m,n phai khac tinh chdn 16 thi ngudi thir nhat luon thang. 0,25

-HET-






