SO GD-PT HAI DUONG PE THI NANG KHIEU LAN THU HAI
Trwong THPT chuyén Nguyén Tréi NAM HQC 2022-2023
Mo6n: Toan 10
Thoi gian lam bai: 180 phut

Cau 1. (2 diém)
Tim cac s6 nguyén duong (a;n) thoéa man phuong trinh 5%.3=2%" -1
Cau 2. (3 diém)
a) Cho x;y;z lacéc sb thyc dwong. Chimg minh ring;
X y z

+ + 2§
y+Z Z+X X+y 2

a’+b?> a*+c® b*+c?
c’+ab b’+ac a’+bc

b) Cho a,b,ceR*,N = . Tim gia tri nho nhat caa N .

Cau 3. (3 diém)

a) Cho tam giac ABC, c6 AB=8 AC =9,BC =10. M6t diém M nam trén canh BC sao

cho BM =7. Tinh d9 dai doan thang AM .

b) Cho ti giac ABCD c6 E la giao cua hai dudng chéo AC va BD. Goi 1,J lan luot I

trung diém ciia BC, AD va H,K Ia tryc tam caa cac tam giac ABE,CDE .
Chung minh HK L 1J

¢) Cho tam giac ABC . Mot duong thiang song song véi BC cit AB, AC tai D va E. Goi
P 1a mot diém bén trong tam giac ADE , F va G lagiao cua DE véi BP va CP . Buong

tron tam (O) ngoai tiép tam gidc PDG , duong tron tam (1) ngoai tiép tam giac PEF cét
nhau tai diém thir hai 1a Q. Chiing minh rang AQ L Ol

Cau 4. (2 diém)

C6 bao nhiéu cach phan tich 6° thanh tich cia 3 s6 nguyén duong, biét cac cach phan tich ma

cac nhan ttr chi khac nhau vé tht tu thi chi duoc tinh 1 1an?



HUONG DAN CHAM
Cau 1:
+) Xét n=1. Khidé a=1.
+) Xét n=2 thi 2° —1:17 nén khong thoa man.
) Xét n>3. Khi d6 v,(2*" —1) = v,(2* ~1) +v,(n1) > 2.
Nhu vay vé phai chia hét cho 9 con vé trai thi khdng (mau thuan).
Vay bo sé duy nhét thoa man 1a (1;1) .
Cau 2:

a) Ap dung bat dang thic Cauchy — Schwarz ta co:

X y z X2 y? z° (x+y+2)* _3
+ + = + + > > =
Y+Z Z4+X X+Y Xy+XZ YI+YX XZ+yz 2(Xy+yz+xz) 2

2(a2+b2) 2(a2+cz) 2(b2+cz)
a’+b?+2c® a’+2b*+c? 2a’+b*+c?

b) Tacé N >

De_‘lt(a2+b2;b2+c2;02+a2):(x;y;z).KhidéN22( X Y ¢ j23-§=3
Y+Z Z+X X+Y 2

Céu 3:
c’+a’—b® 83

2ca 160
Ap dung dinh 1i c6-sin cho tam giac ABM , ta c6

a) Taco cosB=

AM? = AB? + BM? — 2AB.BM .cos B =82 + 72— 2.8.7. 00 _ 249
160 10
Vay AM =3./6,1
b)

Ha AA',CC' lan luot vudng goc BD, ta co:



HK.BD = A'C"'BD = AC.BD

Tuong tu ta cling co: HK.AC = BD.AC
suy ra HK.AC = HK.BD

BDT“’A] -2 (HK.BD-HK.AC)=0

Thnh tir FK 13 = W[ 2

Vay HK L 1J

A

\
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Goi M la giao diém thir hai cua AB va (PDG), N 1a giao thir hai cua AC va (PFG).
Tacé AMP =PGD va PGD = PCB (dong vi), suy ra AMP = PCB,, suy ra BMPC nJi tiép.
Chung minh tuong ty PNCB nai tiép.

Suy ra BMNC ni tiép, suy ra AM.AB = AN.AC . Ma % = 2=CE: (dinh ly Thales)

Suyra AM.AD = AN.AE
Do d6 A thudc truc dang phuong PQ ctia (PDG) va (PEF) suy ra AQ L Ol .
Céu 4:

a;, bi EN
Xét phan tich 6% = (2%, 3b1) (292, 3P2) (2%, 3b3) voija, + a, +az; =9
bl + b2 + b3 = 9
Véimdia, €EN,0<a; <9,c610 —a; cachchonsb a,,déa; +a, <9
tor d6 chonaz; =9 —a; — a,.
Vay sb cach chon cac bo (ay, a,, as) 13 10+9+....+1 = 55 cach;
Suy ra s6 cach chon cac bo (aq, a,, as) va (by, by, bs) 12 55.55 cach.
Bay gio, ta sé tinh sb cac cach phan tich bi tring nhau.

+) TH1: 3 thira s6 bang nhau:



69 = (23.33)(23.3%)(23.3%)
+) TH2: 2 thira s6 bang nhau:
67 = (2%.3%)(24.3%)(29724,39720) va(a; b) #(3; 3).
Khidoa€e{0;1;2;3;4} ; be{0;1;2;3;4}va(a;b)#(3;3)

— sb cap (a; b) 1a5.5 — 1 =24, va 24 cip nay cho ta 24 cach phan tich thoa méan yéu cau. Tuy
nhién, mdi cap s& cho 3 lan dém trong qua trinh dém ma ta vira néu & trén

+) TH3: néu ca 3 thira s6 khéac nhau, thi mi phan tich bi dém trang 3!=6 lan.

Vay s6 cach phan tich 1a: 1 + 24 4+ (55 X 55 — 24 x 3 — 1): 6 = 517 céch



