SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

TINH PONG NAI NAM HOQC 2020 — 2021
) ] ) Mon : Toan chuyén
PE CHINH THUC Thoi gian 1am bai: 150 phut

Cau 1. (2,25 diém)
1) Tim cac s6 nguyén x va y théa min 6x + 7y = 8va ‘9)6 — IOy‘ <200

2) Tim céac tham sb nguyén # dé phuong trinh X +nx+n=0co nghiém nguyén
3) Cho alacéc so thyc thbaman a> Ova a# 9

27-ada  Y(a a+125)

Rt gon biéu thic P =
Ja+3  aJa-2a+10Ja +75
Céu 2. (1,5 diém)

1) Giai phuong trinh x3/35 — x° .(x +:/35-x ): 30

2) Tim céc tham sb thuc m dé phuong trinh x” — (2m + l)x +m —1=0c6 hai nghiém x,, x, sao cho

.Tim a dé P dat gi tri 16n nhit

XX, =X, —X,+3

biéu thic M = dat gia tri nho nhat

X0 +x;
Cau 3. (1,5 diém) Giai hai hé phuong trinh sau :
6x° +2x°y=x+ x*=1"+36
1) y Y 2) y
x*—6xy—y> =6 Yy =x+36
Céu 4. (2 diém)
~1 o 1+a° 1+b° 1+¢? 6
1) Cho — < a,b,c € [1.Chirg minh -+ -+ 52—
3 1+3b+c” 143c+a” 1+4+3a+b" 5

2) Trong mit phing cho 1889 diém thoa man véi 3 diém bat ky tao thanh 3 dinh ctia mot tam giac co
dién tich nho hon 1. Chimg minh tron cac diém da cho ton tai 237 diém cing nim bén trong hoic

trén canh cua mot tam giac c6 dién tich nho hon —

3) €6 bao nhi€u cach bo 5 cay but khac mau gérp xanh, den, tim, d6, hong vao 5 hop dung but khac
mau gom xanh, den, tim, do, hong sao cho moéi hdp chi c6 mot bt va mau bt khac véi mau hop.
Cau 5. (2,75 diém)
Cho tam giac nhon ABC ndi tiép duong tron (O)cé hai duong cao BE,CF cit nhau tai truc tim
H ,biét AB < AC.Goi L1a giao diém ctia duong thing BC vdi tiép tuyén tai A cua (0). Goi K 1a giao
diém cuta hai duong thang BC va EF.Goi M, N lan luot 1a trung diém cta hai doan thing BC, EF
a) Chimg minh t gidac ALMO ndi tiép dudng tron. Goi D 1a giao diém cia (O)Véri dudng tron ngoai
tiép tir giac ALMO, Dkhac A. Chimg minh LD 1a tiép tuyén ciia (O)
b) Chimg minh MK vuong goc véi AK ,suyra KH 1 AM
¢) Chimg minh ring ba diém A4, N, D thang hang.



DAP AN

Cau 1.

1.1) Tim céc s6 nguyén x, y

e ., , x=6+7t

Gia str co x,y e [Jthoamin 6x+7y=8 < (te D)
y=—4-6t

(Vi 6x+7y=6(6+7t)+7(—4—-6t)=8,Vre [)

Vay [9x—10y| <200 < —200 <9(6 + 7t)—10(—4 — 61) < 200

= —200<123t+94<200<:>74—918<t<%<:> —2<1<0(dot € 1)
Do d6 chi co (x; y)e {(—8;8);(—1;2);(6;—4)}th(’)a man bai toan.
1.2) Tim céc s6 nguyén n

Phuong trinh x* + nx + 7 =0(1)co nghiém = A=n’—4n> 0

Gia str (1)c6 nghiém nguyén = n’ —4nla sb chinh phuong (vi néu nguoc lai thi (1)c6

—n+~n’ —4n

nghiém 5 1a 56 vo ty, vo 1y)

Hay n’ —4n=£k’(2),ke U
& n-2) =k +4e (n-2-k)(n-2+k)=4(3)
Ma (2)< n’ —k* =4n = (n’ -k’ }2 = nva k cing chén hofc cing 1¢

& n—2—kva n—2+ kcung chan hoic cung 1é
A n-2-k=2 n—-2—k=-2
Vay 3)< hoic
n—2+k=2 n—2+k=-2

=0
Giai 2 hé trén ta duoc {” 4 m)
n =

Vay n=0,n=4

oada  2N(aea+125) a7 4fq 27(Va+5)a-5Va+25)
Ja+3  ada-2a+10¥a+75  Ja+3 (Va3 a-5Ja+25)

27-avJa-27Ja -135 _—(\/5+3 0—3\/5+36)_
\/;+3 \/;+3

Vay P=-a+3a-36,véi 0<az9
Tim a

1.3)P=

—a +3Ja =36




2
P:—a+3\/;—36=—(\/_—%j —B—S_ﬁ(v >Oa¢9)

4
Déu "="xay ra <:>\/_—5:0<:> a:Z(tm)

Vay MmP——135 — a—g
4 4

Cau 2.
1) Giai phuong trinh: x/35—".(x+ 35— }=30(1)
Piat y=335-x © x +)’ =35.C (1)<:> xy(x+y)= 30

xy(x+y):30<:> {xy(x+y):30

Vay co 5
(x+y) —3(x+y)xy:35

x3+y3:35

x=2
xy(x+y)=30 xy="6 y=3
< 5 < <

(x+y) =125 x+y=5 {x:3

=2

Vay x e {2;3}
2) Tim m
X —(2m+1)x+m—-1=0(1)A=(2m+1) —4m+4=4m*> +5> 0 nén phuong trinh ludn cb

hai nghiém phén biét x,,x,

; P ol +x,=2m+1
Ap dung dinh Iy Vi —et ta co: . Vay
xx,=m-—1
M_xlxz—xl—x2+3_xlxz—(x1+x2)+3_ m—l—(2m+1)+3 B l1-m
X + X, (x+x) —2xx, (m+1) -2(m-1) 4m’+2m+3

C6 4m* +2m+3=(m+1) +3m> +2>0Vme [

1-m 1 4m® —20m + 25 (2m - 5) > 0Vm e [
am’1om+3 2 22(4m +2m+3) 22(4m +2m+3)
-1 5

Vay MinM =— < m=—
22 2



Cau 3.
3.1 Gidi hé phuong trinh

6x +2x%y=x+y |x+y=6x"+2x"y(1)

<

X' —6xy—y* =6 x2—6xy—y2:6(2)
Lay (1) nhan (2) vé theo vé ta co: (x + y)(x2 —6xy—y° ): 6(6)63 + 2x2y)
& 35x° +17x°y +7xp” + y° = 0(3)
Vi x = 0khong thoa man (1) nén x # 0,dat y=tx,t € [J
(3)e 35’ +17x* +78°X° +£°x° =0 £ + 77 +17t +35=0(x # 0)

) t=-5
<:>(t+5)(t +2t+7)=0<:> )
t"+2t+7=0(VN)

> y=-5x=> (2)<:> x° =1:>{izl_?:f;;55
Vay hé c6 hai nghiém (x; )= <{(1;—5);(—1;5)}
3.2 Giai hé phuong trinh

{xz =y’ +36(1)

P x s 36(2)(])' Lay (1) trir (2)vé theo vé ta duge: x> — y* = —(x3 _ y3)

<:>(x—y)(x2+y2+xy+x+y):O
-
< 2 .
X +y +xy+x+y=0(VN)
x=y:>(1)<:>x3—x2+36:0<:>(x+3)( 2—4x+12)=0
{x=—3:>y=—3
And 2
X —4x+12=0(VN)
Vay (x;)=(-3;-3)
Cau 4.
4.1 ) Ching minh bét déng thirc

1
Taco: a,b,c> -3

2 2 2
Can ching minh : It+a —+ L+h —+ L+e 2Zé(l)
1+3b+c" 143c+a” 14+3a+b" 5




A 2 1+b*
Thét vy, (b—-1) 20 b< 5 ,Vbe [

3(1+5° 2 2

:>0<1+3b+c2§1+(—)+02:5+3b *2c ,Vb>—%

2 2(1+a?

ra ( )2(2),Vb>—l
1+3b+c¢° 5+43b+2c 3
Détm:1+a2,n:1+b2,k=1+cz(m,n,k21)
2
2

T (2)c6: 95 2™

1+3b+c” 3n+2k

2 2

Tuong tu: L+b -2 21 va I+e 52 2k .Tu do:

1+3c+a” 3k+2m 143a+b~ 3m+2n
1+a’ 145 1+¢? 2m 2n 2k

-+ >+ 52 + +
1+3b+c¢” 143c+a” 143a+b 3n+2k 3k+2m 3m+2n
Pé ¢6 (1) can chimg minh ———— +— "4 k 22(3)

3n+2k 3k+2m 3m+2n 5

2 2 2
. +
Bods: 4> (u—v)(4)(véi u,v,x,t € [Ithéa man x,t>0)

X t X+t
(4)<:> (uzt + vzx)(x + t)Z xt (u + v)2 > 0(ding) nén (4) dung

R m n k m’ n’ K
ay + + = + +
3n+2k 3k+2m 3m+2n 3mn+2km 3nk+2mn  3km+2nk
2 2
N (m+n) K N (m+n+k) .3

- 3mn+2km+3nk+2mn+3km+2nk_ 5(mn+nk+km)_g
(vi (m+n+k)2—3(mn+nk+km)=%[(m—n)2+(n—k)2+(k—m)2}2O
Nén (m+n+k)2 > 3(mn+nk+km)Vm,n,ke 1)

Bit dang thuc (3 )dl'mg vay bat dang thuc (1) dugce ching minh.



4.2 Ching minh ton tai 237 diém thoa man bai toanu

A

D

E

Goi P 1a tap hop 1889 diém da cho. Tdn tai tam giac ¢ dién tich 16n nhat trong cac tam giac
c6 3 dinh thudc P goi la AABCco6 dién tich S <1;Goi a,b,clan luot 13 3 duong théng di qua
A, B,C tuong ing song song voi BC,CA, AB.Goi D, E, Flan luot 1a giao diém cta avab, b
vac, cvaa.
Gia sir c6 diém T € P nam bén ngoai tam giac DEF

- Néu T thudc nira mit phang bd DF khong chira B

TK.BC S AH.BC

V& TK 1L BC,AH 1 BC(H,K € BC)=TK > AH = 5

= ATBC c6 dién tich 16n hon S, vo 1y

Tuong tu néu T thudc nira mit phang bd DE khong chtra C hodc nira mét phing bo EF
khong chtra A thi vo ly

Vay 1889diém di cho khong nam bén ngoai ADEF
ADBC 12 hinh binh hanh (vi a//BC,b//AC)= BC = ADVa AC = BD = AABC = ABAD(c.c.c)



Tuong tuy AABC =AECB =ACFA
Goi M,N,Llan lugt 1a trung diém BC,CA,AB
Tuong tu ADEF chia thanh 8 tam giac AABM ,AACM ,ADAL ,ADBL,AEBM ,AECM

,AFAN,AFCN (1)cé dién tich bang nhau goila S, = S, = %S <%

Theo nguyén ly Dirichlet, trong 8 tam giac ¢ (1) ton tai 1 tam gidc c6 it nhat
[1 8891

} +1=237diém da cho ndm bén trong hodc trén canh.

4.3 Tinh s6 cach bo 5 but vao 5 hop

-Pébo 5 cay but vao 5 hop da cho, moi hop chi c6 mot but can thuc hién lién tiép cac budc
bo but vao hop mau xanh c6 5 cach, hop mau den c6 4 cach (trtr but da bo hop mau xanh),
tuong tu hop mau tim, doé , hong c6 3,2,1 cach. Vay c6 5.4.3.2.1=120(cach)

- Tuong tu dé bo 5 cay but vao 5 hop da cho, mbi hop chi c6 mot but ma ¢ 1 hop dung but
cung mau, 4 hop con lai dung 4 but con lai thi ¢6 1.4.3.2.1=24(cach). Co6 5 truong hop

- Tuong ty dé bo 5 cay but vao 5 hop da cho, mdi hop chi c6 mot bt ma cd 2 hop voi mdi

hop dung 3 but cung mau, 3 hdp con lai dung 3 but con lai thi ¢6 6 cach. Co 10 truong hop
- Tuong tu dé bo 5 cay bat vao 5 hdp dd cho, mdi hop chi c6 1 bt ma lan lugt co 3,4,5hop
v&i moi hop dung but cung mau; cac hop con lai dung cac hdp but con lai thi c6 2,1,1(cach) .
Tuong tng co6 10, 5, 1 truong hop (ligt ké)

Vay sd cach bo bat thoa man 1a : 120 — (5.24 -10.6+10.2-5.1+ 1): 44 (cach)



a) Chung minh ALMOndi tiép
Vi M 14 trung diém cta day BC cla (0):> OM 1 BC = OMB =90" hay OML =90°
Mit khic O4 | AL(Vi AL1a tiép tuyén cua (O)tai 4) hay OAL =90°

Vay OML + OAL =90° +90° = 180"
Do d6 tir gidc ALMOdi tiép dudng tron dudng kinh OL (chting minh trén) nén ODL = 90°(
gdc noi tiép chin nira dudng tron dudng kinh OL) = OD L LD
Vay LD1a tiép tuyén cua (O)tai D
b) Chirng minh MH | AK
Cé BEC =90 (vi BE 1a duong cao cua AABC) . Tuong tu BFC =90°
Vay BEC = BFC =90° = Ti giac BCEF ndi tiép duong tron (M )duong kinh BC (twong tu
tir gidc AEHF ndi tiép dudng tron (I )du’(‘mg kinh AH,véi I1a trung diém cua AH)
— BEF = BCF (hai gbc ndi tiép cung chin cung BF cua (M ))

Hay KEB = KCF ma EKB = CKF (gbc chung)

Vay AKEB DAKCF(g.9)= 2L _ BB  kpkC = KEKF
KC KF

Goi T'la giao diém cua AK véi (O)khéc A. Tuong ty KT.KA=KBKC



Tirdé KEKF = KT.Kd=~E KD \is Bier - Jikr (gbc chung)
KA KF
Vay AEKT UAAKF (c.g.c)=> KET = KAF hay FET = FAT
Ma hai diém Eva Aniam cung phia d6i véi duong thang TF nén t gidc AEFT ndi tiép
duong tron = T e (1)= HTA=90" = HT 1 KA
V& duong kinh 4P cua (0)= ABP =90°(goc ndi tiép chén nira dudng tron (0)
= BP 1 AB
Ma CF L AB(vi CF la duong cao cuia AABC)hay CH 1 AB
Vay BP//CH.Tuong ty¢ CP//BH.Tu d6 HBPC1a hinh binh hanh
= BC, HP cét nhau tai trung diém moi doan
Ma M la trung diém BC (gt)= M la trung diém HP
Mat khac PTA =90° (goc ndi tiép chén nira (0)= PT LKA
Viy 4 diém P,M,H,T thing hang. Do d6 MH 1 KA
Ching minh KH 1 AM
Taco MH | KA(cmt)= AH 1 BC(vi Hla truc tam cua AABC) = AH | KM

Vay H la tryc tam cia AAKM = KH 1 AM
¢) Ching minh A, N,D thing hang
Vit gidc BCEF ndi tiep dudong tron (cmt)
— AEF = FBC (do cing bu véi CEF)hay AEF = #BCma EAF = BAC (gbc chung)
EA_EF _2EN , EA_EN
BA BC 2BM ~ BA BM
Ma AEN = ABM (do AEF = FBC).Vay AAEN [IAABM(c.g.c) = EAN = BAM (1)
Mit khic CAP = BAH (2)(vi CAPphu v6i APC, BAH phu véi 4BQ, v6i Q 1a giao diém ciia

Vay AAEF [1AABC(g.g) =

AH va BC,ma ABQ = ABC = #PC (do hai goc ndi tiép cing chin mét cung ciia (O))
Lay (1)trr (2)vé theo vé c6 OAN = HAM

Lai c6 HAM = OMA (hai gbc so le trong , vi OM /| AH)

OMA = ODA (hai goc ndi tiép cung chin mot cung cua dudng tron dudng kinh OL)
Ma ODA = OAD (AOAD can tai O do OA4 = OD, ban kinh (0))

Vay OAN = 04D . Do d6 ba diém A, N, Dthing hang.



