DAI HOC QUOC GIA TP HCM PE THI TUYEN SINH LOP 10
TRUONG PHO THONG NANG KHIEU Nim hoc 2021-2022
HOQI PONG TUYEN SINH LOP 10 Moén thi : TOAN ( chuyén)
Thoi gian lam bai : 150 philt, khéng ké thoi gian phdt dé

Céu 1.(1,5 didm) Cho hé phuong trinh {\‘ X=2+4y-1=2

X+y=m
a)Giaihé véim=7.
b) Tim m sao cho hé da cho cé nghiém (x,y).

Cau 2.(1,5 diém) Cho céc sb a,b,c sao cho a,b,c, a+b, b+c ,c+a déu khac 0.

DatM=l+l+l,N= 1 + 1 + L s K= = b g
a b ¢ b+c c¢c+a a+b b+c c+a a+b
2 2 2
a)ChL’rngminhréngnéuMK=$’£MN=O.
anc

b) Cho M=K =4, N = 1. Tinh tich abc.

Céu 3.(1,5 diém) Cho diy n sb thuc : x1,x2,...,Xn (n=5)thoa mén :
XI€X2<..SXp va x1+x2+...4+xp =1,

; R 1.
a) Chimg minh rang néu x_ = 3 thi x,+x,<x_.

b)Chimg minh ring néu X, s% thi tim duoc s6 nguyén dwong k <n sao cho

1 2
=S X + Xyt X, £—,
3 3

Bii 4.( 1,5 diém)a)Tim tit ca s6 tw nhién n sao cho (2n+1)° +1 chia hét cho 22021,

2n+2 | 4n®+2n+1
va

p P
minh rang v&i n va p tim dugc, cc s nguyén & trén khéng thé dong thoi 14 sé chinh phuong.

b) Tim tét ca s6 tw nhién n va s6 nguyén tb p sao cho 1a cac sO nguyén. Chitng

Bai 5.( 3 diém) Cho tam gidc ABC vuéng tai A .Céc didm E , F 1an luot thay déi trén céc canh AB ,AC
sao cho EF // BC. Goi D 1a giao diém ciia BF véi CE va H 13 hinh chiéu vudng goéc cua D 1én EF.
DPuong tron (I) dudng kinh EF cit BF,CE tuong ung tai M,N ( M khac F, N khac E )

a) Chiing minh rang AD va dudng trdn ngoai tiép tam gidc HMN cing di qua tam I cia dudng tron (I).
b) Goi K,L 1an luot 12 hinh chiéu vudng goc ciia E,F 1én BC va P,Q twong tmg 13 giao didm cta EM,

FN véi BC. Chimg minh céc tir gidc AEPL, AFQK néi tiép va ?P‘BII; khong ddi khi E,F thay dbi.

¢) Chimg minh rang néu EL va FK ct nhau trén duong tron (I) thi EM va FN cit nhau trén dudng
thang BC.

Bai 6.( 1 diém) Cho N tép hop (N > 6), mdi tap hop gom 5 chit c4i khac nhau duoc 14y tir 26 chit ci
A0 XYL 2
a) Biét rang trong N tap hop d cho, hai tap hop bat ky ¢6 chung dang mét chit c&i va khong c6 chit cai
nao c6 mit trong tit ca N tép hop nay.
Chimg minh ring khong ¢6 chit cai ndo c6 mit trong 6 tap hop tir N tap hop da cho.
b) Biét rang trong s6 N tap hop da cho, hai tap hop bét ky c6 chung ding hai chit c4i va khoéng c6 hai
chir cai ndo cling ¢6 mit trong tit ca N tdp hop nay.
Hoi trong sb N tép hop da cho, c6 nhidu nhét 1a bao nhiéu tap hop c6 chung dung hai chir céi ?
- HET -
Ghi cht: Thi sinh khong dwoc siv dung tai ligu - Cdn bj coi thi khong gidi thich gi thém.

Ho va tén thi sinh: SBD:
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| cau]| DAP AN | Diénl
Diéu kién: z > 2,y > 1.
Dat u=+ve -2, v=+y—1,suyrau,v>0. 0.25
S s e u+v=2 vtv=2 "
1o [Kiim=beus ik { L5, e - (4 0
(0,75d) e o e
; (0,25
_ﬁ: [ v=2y=0 =
& [ =2l =9 (thoa mén) 0,25
r=6,y=1. " 3 '
Vi diéu kien va cach dat nhu trén, hé trd thanh
U= 2 Uu+v= 2 0.2")
{ w+vt=m-3 = Uy = (.
_______________________ S e s S s e s e s e e )
1b Hé da cho ¢6 nghiem khi va chi khi hé trén ¢6 nghiém khong am.
(0,75d) A=2_ 4(2) >0 )
{ : e 2 0.25
Ap dung Dinh Iy Viete déo, taduge ¢ S=22>0
T—m
Pz >0
_______________________________ D B s el o
S5H<m<7 0,25
' ) : b 1 1 1
Ta(:éth( + e ¢ )(_+~+_)
b+c¢ g a+b a b C 0.25
o« (l b+c)+ b (1 . C+(I-)+ c (1 c-+-u) 7
2a | _____ _bxcel\a b/ ctal\b_ _ca ) a+b\c ca ) |
5 R
(0,75d) :J\r+(i+ﬁ+_c"):j\,+a +b°+c 0.25
(N——— < N
24 b0% 4t _
Dode M =232 T¢ wn_q, 0.25
abe
Tu M =4 ta duge ab + be + ca = 4abe. 0.25
Tit cau a) ta duge o® + b* + ¢® = 15abe. e
| e e S B
2}? Tacoé K+3 = ( - +1) +( +1) —l—( ol ) = (a+b+c¢).N,nén a+b+c=7. | 0,25
(075d) A\ b+c /7 ct+a /7 \ atb /o
Suy ra 49 = (@ + b+ ¢)? = (a® + b* + ¢?) + 2(ab + be + ca) = 15abc + 8abe = 23abe. _
49 20 ||
Do dé abe = —.
dé abe = o
5 1 , i .
Gia st @y + x9 > T, SUy ra x, + 19 > 3 nén z, > 0. Do dé 2, > 0 vdi moi k > 2. 0,25
(03:-':(1) Suyral=az1+x2+... 42, 2 (1 +22) + (Tn2+Tn1) + 2, 2 2(2) +32) + 2, > 32, | 0,25
N e e -
Suyrax, < §-1n?m thuan. Vay z, + x; < z,. 0,25




| Cau | DAP AN | Diénj
Gia sit khong ton tai s6 & nhur trén. Khi dé, tdn tai m < nsao cho ay + -+, < =
2 1 1 0,25
Ary+ o+ Ty > = Suyraz, > = Dodoz, > .
. T M N
3b | e Néum <n—1,nghiala m <n—2 thi )
(0,754) 2 1 . 0,25
" l=z14+...42, > (z1+ ... + Tiny1) + T, > 3 - 5 = 1-mau thuin.
[ i . e ee S 1. e . .
eNeum=n—1thil=(x,+...4+ax,)+z, < 3 -+ == 1-méau thuén. i
20
Két hop hai truang hgp trén ta duge diéu gia sit 1a sai, nghia la ta ditge két qua.
Taco (2n+1)2 +1=2n+2)(dn? +2n+ 1), ma 4n2 +2n + 1 1¢ 0,25
((14?2(1} nén (2n +1)% 4+ 1: 22021 & 95 4 2: 22021 &y 4] 1 22020, 0,25
&n=2%00L_1 véikeZ 0.25
Tacodn* +2n+1lipnénpléd, my2n+2:pnénn+1:p. 0.5
Tacédn® +2n+1=(4dn—2)(n+1)+3,nén 3:p. Do d6 p = 3. #8
Gia sit ca hai s6 da cho déu la sé chinh phitong, suy ra ton tai m € Z* sao cho
2n+2 4n? +2n+1
4b f 3 3 L =m? nghiala 2n+1)3=(3m)2 = 1= (3m — 1)(3m +1). 0.95
W0:754)] pg thay m chiin nén 3m—1 v 3m+1 14 hai s6 16 lien tiép, dan dén (3m—1;3m+1) = 1. |
Dodétdn tair.s € Zsaocho3m —1=7r*va3m+1 = &5
Suyra2=s"—1%=(s—7)(s*+rs+?). Do s var cing 1é, s > nén tit day ta duge 0.95
s—r=2vas’+rs+r’=1Suyrar=—1,5=1. Do d6 m = 0-mau thuin. 9
Theo Bo dé hinh thang thi AD di qua trung diém ciia EF, 0,25
do d6 AD di qua I. 0.25
O | e
1,0d ;i v g g & < 3 o
(L0} Goi J = EM N FN, suy ra dudgng tron (HMN) la dudng tron Euler trong AEF.J, 0,25
g
do d6 duomg tron (HMN) di gqua 1. 0,25
Céc tit gide AEMF va MFLP ndi tiép nén BA.BE = BF.BM = BL.BP. 0,25
Suy ra AEPL noi tiép. 0.25
51 o T R A
(1,0d) Chitng minh tuong ty ta duge AFQK noi tiép. 0,25
______ BP.BL BABE (BA\* __ .. T TTooTomToropenT
Ta c6 = = (&) ~khong ddi 0,25
CO.CK. CADF  \OA g




| cau | DAP AN | Diéni|
Goi (¢ = ELN FK. Khi d6 G la tam hinh chit nhat EFLK. 0.95
Néu G € (I) thi ELLFK nén EFLK 1a hinh vuong. o
[ L o A S .. EB én |
Dit a=BC,b=CA,c=ABvad=FEK.Tac6é ABEK «~ ABCAnégn — = —.
! KB AB 1 BE-CA 1025
ac L £ cl i
5¢ |Suyra FB=—.lLaic6 — = —, nén KB = —.
e T el B g e e
BA.BE ac =
Suy ra BP = = 0.25
e BL___b+c o]
; ab 2 s . f
Tuong tit ta cing ¢6 CQ = ——. Titd6 PP+ CQ =a = BC. B
b+ c 0,25
Vav P=Q = J, nghia la EM va FN cat nhau tai J trén BC'.
Gia sit ton tai phan tit x; thuoc ca sau tap Ay, ....Ag tit N tap hop da cho. Do 0.95
" khong ¢6 phan tit ndo thuoe ca N tap hop nén N > 7 va ton tai tap Ay saochoxy & A | 77
a
O5d)[ o s . P
Do A; ¢6 chung diing mot phan 01t a; véi A; (i = 1,...6) va do ciac A; da c¢6 chung 0.95
nén cac phan tit a; nay la khac nhau. Do d6 A; ¢6 it nhit 6 phan ti-mau thuin. =
Gia sit ¢6 nhiéu nhat & tap hgp Ay, ..., Ay ¢6 chung ding hai chit cai «;, 2. Do khong
¢6 hai chit cii nao thudc ca N tap hgp nén N > k + 1 va ton tai tap A,y sao cho
r1 &€ Apaq hodc xs & Apyg.
o Néuay @ Apyy va oy @ Apyy thi k<2, vinéu k > 3 thi Aj,, ¢6 chung hai phan tit
ai, ay voi Ap; ¢6 chung hai phan tit ag, ay v6i As; ¢6 chung hai phan tt a5, ag véi Az, | 0,25
6b ma sau phan t @y, ..., as 1a khac nhau nén A,y c6 it nhat 6 phan tit-mau thuin.
05| ® Néu z; € Apyy v oo € Apyy thi B < 4, vinéu b > 5 thi Apyq ¢6 chung mot phan
" tit a; (khdac x)) véi A; (i = 1,...,5), ma sau phan tit 21,ay,...,as 1a khic nhau nén
Aoy ¢6 it nhat 6 phan tit-mau thuan,
Két hgp bai truong hop trén ta duge & < 4. Vi du sau chitng t6 & = 4 thoa man.
D6 la xét bo 6 tap hop A, = {a,b.c,d. ¢}, Ay = {a,b, f, g, h}, Ay = {a.b.i. 5.k}, | 0,25
Ay ={a,bl,m,n}, As ={a,c, f,i,1}, A¢ = {b,d.,g,j,m}.
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