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

VINH PHUC NAM HOC 20222023
‘ DE THI MON: TOAN
DE CHINH THUC Thoi gian lam bai: 150 phit , khong ké giao dé

Céu 1. (3,5 diém)
a) Giai phuong trinh (x* —x+1)(x* +4x+1)=—4x’

b) Giai phuong trinh vVx+3 ++5-x —2v15+2x—x* =—4
¥ +y +xy+3x=14y

¢) Giai h¢ phuong trinh {(xz ) 3x)(x b yo3)=18y
Cau 2. (1,5 dlem)
a) Tim tit ca cac so nguyén té p,gsao cho p>+3pg+ 4q 12 mét s6 chinh phuong
b) Tim tAt ca cac sb nguyén td p sao cho tdn tai cac sb tu nhién x, ythdéa man
X+ —6xy=p-8
Céiu 3. (1,0 diém) Cho cac s thuc duong a,b,c thoéa mén diéu kién
@’ +b* +c* +ab+bc+ca<3. Chimg minh ring :
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a)a+b+c<——
2

2ab+3 2bc+3 2ca+3

(a+b) (b+c) (c+a)

Céu 4. (3,0 diém) Cho t&r gidc 4ABCDnoi tiép dudng tron (0)sao cho hai tia B4 va
CDcit nhau tai diém E.Hai tia 4D, BC cit nhau tai diém F.Goi G, H lan luot 1a
trung diém ctia AC, BD.Dudng phén giac clia cac goc ZBEC VA LAFB cit nhau tai
djém K.Goi L 13 hinh chiéu vudng géc cta X trén dudng thang EF.Chimg minh
rang :

a)/DEF + /DFE = /EBF va KL=+/LE.LF

b) LGED = /HEAva EG.FH = EH.FG
) MB ZNB_ 2.E;trong d6 M 1a giao diém cua hai duong thing EK va BC, N 1a
MC NA KG
giao diém cua hai duong thing FK va 4B
Céu 5. (1,0 diém) Thay Hung viét cac sd nguyén 1;2; 3;...,2021,2022 1én bang. Thay
Hung x6a di 1010 s bat ky trén bang. Chimg minh ring trong cac sd con lai trén
bang ludn tim dugc:
a) 3 sd co tong cac binh phuong 1 hop s6
b) 50456 c6 tong cac binh phuong chia hét cho 4




] DAP AN
Cau 1. (3,5 diém)
d) Giai phwong trinh (" —x+1)(x* +4x+1)=—4x
Vi x =0khong 1a nghiém cta phwong trinh. Vi x # 0chia 2 vé ciia phwong trinh
cho x’ta duoc :
e (x—1+lj(x+4+lj =-4. bit (x—1+lj =a, phuong trinh tr¢ thanh
X X X
a(a+5):—4<:> a’+5a+4=0

rioi=o1 [ +1=0(VN)
=
a

= = 3445
= — 2 _ _ -
4 x+)1€_1:_4 X #3120 x === (1mdk)
A . i
Vay x= 326
e) Giai phwong trinh Vx+3 +v5-x-2v15+2x-x’ :—4(2)
x+320
Diéukién : {5-x>0 o -3<x<5,Dit r=Vx+3+/5-x(t20)
15+2x-x"20

Tacd 2 =8+2y15+2x—x> = 215+ 2x—x* =¢> —8. Phuong trinh (2) tré thanh
(- -8)=-4c 1 -1-12=0
- t=4(tm)=>Vx+3+V5-x =4 X —2x+1=0 < x=1(tm)
t = —3(ktm)
Vay x=1
X +y +xy+3x=14y(1)

Giai hé phwong trinh
D *P 5 {(x2+3x)(x+y—3)18y(2)

, - =0
V0’1y=0:(l)©x2+3x:0©{x ;
xX=-
2
al +3x+(x+y):14
Véi y # 0,chia ca 2 vé phuong trinh cho y ta duoc : ;
X" +25x

(x+y—3):18



3 {a:9

X" +5Xx
= \ T +b=11 b=2
Dit y ¢ ,hé phuong trinh tr¢ thanh {ab—IS = )
x+y-3=b “= ‘=
b=9

2
. fa=2 X (P asy—2420 [x=3y=9
) = y &
y=12-x x=-8,y=20
x+y-3=9

2
a=9 X9 (2124520 [x=3=y=2
*) & &

= y
y=5-x x=-15=y=20

x+y-3=2
Vay h¢ phuong trinh c6 6 nghi€ém
(0;0);(=3;0);(3:9);(—8;20);(3;2);(—15;20)
Cau 2. (1,5 diém) , '
¢) Tim tat ca cac so nguyén to p,gsao cho p* +3pq+44°1a mot so chinh
phuong , , ‘ ,
Gid str (p,q)la cép so nguyén t6 sao cho ludn ton tai so nguyén duong théa man
p2+3pq+4q2:r2@)
Gia st p,qdéu khac 3. Ta co :
p’=q¢’ =1(mod3)nén r* = p* +3pg+4q° = p’ +q* =2(mod3) (v6 1y vi s6 chinh
phuong chia cho 3 khac 2)
Do d6 p:3hodc ¢:3ma p,qla sb nguyén t6 nén [5_:33
Néu p =3thay vao (1) ta dugc :
P =4q* +9¢+9<4p’ +12p+9=(2q+3)
Mit khac 2 = 4¢> +9¢+9 <4q* +8q +4=(2g+2)
Nén (29 + 3)2 >r’ > (29 + 2)2
Diéu nay vo 1y nén trudng hop nay khong co gid tri »thoa min
Néu ¢ =3thay vao (1) ta duoc : 2 = p* +9p+36< p> +12p+36=(p+6)
r=p'+9p+36> p*+8p+16=(p+4)
Nén(p+4f<r2<(p+6f,d0déiﬂz(p+5f
& pP+9p+36=p> +10p+25 < p=11(tm)
Vay p=11;4=3
d) Tim tit ca cac s6 nguyén to p sao cho ton tai cic so tw nhién x, ythéa
man x’+y’ —6xy=p-38



Véi cac sb x,y, pthoa man gia thiét, ta c6 :

x3+y3—6xy=p—8<:>(x+y)3—3xy(x+y)—6xy:p—8

(:)(x+y)3+8—3xy(x+y+2):p<:>(x+y)3+8—3xy(x+y+2):p

@(x+y+2)[(x+y)2—(x+y).2+4—3xy}:p

(x+y+2)(x2+y2+4—xy—2x—2y):p(*)

=x+y+2;x° +y  +4—xy-2x-2yla udc ciap

U(p)={tL+p}

Do x,ynguyén duong nén x+ y+2 >2, mit khac p nguyén t6 nén ta co :
x+y+2=p(1)

{x2+y2+4—xy—2x—2y:1(2)

Xét phuong trinh x* + y* +4—xy—2x-2y =1

2x2+2y2+8—2xy—4x—4y:2©(x—y)2+(x—2)2 +(y—2)2:2

Vi x,yc6 vai tro nhu nhau nén gia str x> y

Ma 2> =1"+1+07; X,y la cac s0 nguyén va x> ynén xay ra cac trudng hop sau :

(=)=l (o4 x__y;il x=3

Mid(x-2) =1 @ {x-2=%l & {x_l o[ x=1
X =

(y-2y=0 =2=0 y=2 y=2

Vo1 x=1y=2=p=5
Vo1 x=3,y=2=p=7

. . . s ~ =5
Hai truong hop con lai lam tuong tu cling cho ra {p ;

p =

Vay pe{57}
Céu 3. (1,0 diém) Cho cac s6 thuc dwong a,b,c théa mén diéu kién
@’ +b> +c* +ab+bc+ca<3. Chirng minh ring :
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a)a+b+c< BN

Taco: (a—b)2 +(b—c)2 +(c—a)2 >0

& a’ —2ab+b* +b* —2bc+c* +c¢* —2ca+a’ >0

S a’+b*+c* > ab+be+ca < 2a’ +2b° +2¢% 2 2ab+2bc+2ca

& 3a’ +3b% +3¢* 2 a® +b* +¢* +2ab + 2bc + 2ca < 3a* +3b* +3¢* > (a+b+c)

S a+b+c >M



Mat khac: o* +b* +c* +ab+bc+ca<3
= 6=2 a2+b2+cz+ab+bc+ca):a2+b2+cz+ a2+b2+cz+ab+bc+ca)

2
> (a+b3+c) +(a+b+c) =:(a+b+c)2 Sa+b+c< ‘/23 =ﬂ

2
Déu bang xay ra khi va chi khi a=b=c= V2

26 (1)

2ab+3 2bc+3 2ca+3

(a+b) (b+c) (c+a)

Tur gia thiét ta co :

2ab+3 _ 2ab+a’ +b’ +c* vab+bc+ca (a+b) +(c+b)(c+a) (b+c)(c+a)
(aer)2 B (a+b)2 (a+b) (a+b)
Tuong tu ta co :

2bc+3 S 1+(C+a)(a+b). 2ca+3 S 1+(a+b)(b+c) Do dé -

(b+c)2_ (b+c)2 ,(c+a)2_ (c+a)
VT(1)23+(b+C)(C+a) (c+a)(a+b) (a+b)(b+c)
(a +b) (b+c) (c+a)
(b+c)(c+a) (c+a)(a+b) (a+b)(b+c) -
R B K
2

Déu bang xay ra khi va chi khi a=b=c= >




Céu 4. (3,0 diém) Cho tir gidac ABCDndi tiép dwdng tron (O)sao cho hai tia B4
va CDcit nhau tai diém E.Hai tia 4D, BC cit nhau tai diém F.Goi G, H lan luot
12 trung diém ciia 4C, BD.Pwong phin giac clia cic goc /BECvVA LAFB cit
nhau tai diém K.Goi L 1a hinh chiéu vudng géc ciia X trén dudng thing EF.
Chung minh rang :

E

a)Z/DEF + /DFE = ZEBF va KL =~LE.LF

Theo tinh chit tong 3 gbc trong tam giac, ta cd : ZBEF + /BFE =180°— ZEBF
Z/BEC =180°— Z/EBC — ZBCE, ZAFB =180°— ZABF — /BAF

T gidc ABCDndi tiép nén £BCE + ZBAF =180°
/DEF + /DFE = /BEF — /BEC + /BFE — ZAFC

— (£BEF + /BFE)~ /BEC - Z/AFB =(180°~ Z/EBF )~ /BEC — /AFB
/BEC+ ZAFB =(180°~ Z/EBC — /BCE)+(180° — ZABF — /BAF)
—360°~2./EBF —(/BCE + /BAF ) = 360° — 2/EBF —180° = 180°~2/EBF
/DEF + /DFE = (180°— /EBF )+ 2 /EBF —180° = /EBF (dfcm)

*/EKF =180°— /KEF — /KFE (tinh chat tong ba goc ctia AKEF)

ZBEC ZAFB

=180°—(£KED + ZDEF )~(ZKDB + ZDFE) =180° —( + ADEFJ —( + LDFEJ

Do d6 AKEF vudng tai K, c6 KL1a duong cao nén theo h¢ thuc ta duoc :
K[’ = LE.LF suy ra KL =~/LE.LF (dfcm)



—180° - S EAE L (LDEF + ZDFE)=180° -1 S5 uDE

=180°-90°+ LEBF — ZEBF =90°
b) Z/GED = /ZHEAva EG.FH = EH.FG
Xeét AEACva AEDB ¢0 :
Z/BEC1a goc chung, ZECA=/EBD (gbc ndi tiép ciing chin 4D)
AC AE
— AEAC - AEDB(g.g)="—=""(1
(&:2) BD DE ( )

Ma DH = ;BD, AG =;AC(do H 14 trung diém ctia BD; G 14 trung diém ciia AC)
Nen tr (1)= 42 - 4E

DH DFE
Ta c6 /BAC = /BDC (gbc ndi tiép cung chin BC cia (O))
Ma ZEAC =180°— ZBAC; /BDE =180° - ZBDC (k€ bu) nén
ZEAC =180°—- £LBAC; £/BDE =180°—-4ZBDC (ké bu) nén LEAC = /BDE
Xét AEAG va AEDH ¢0 :

AG AE

ZFEAG = ZEDH (cmt);—— = ——(cmt) = AEAG -~ AEDH(g.2)(2

(emi), s = (cmi) (g.2)(2)
= LGEA=/ZHED = /GEA+ Z/ZHEG = ZHED + Z/ZHEG = ZGED = ZHEA(dpcm)
To (2)= EG _AE _AC . Tuong tu ta cc'):E=£
EH DE BD FH BD
EG _FC _ pG.FH = EHFG (dfem)
EH H

c) MB NB_ z.ﬁ;trong dé M 1a giao diém ciia hai dwong thing EX va BC, N
MC NA KG
12 giao diém ciia hai dwong thing FK va 4B
Tu (2)= ZAEG = /DEH
EK 1a tia phan giac cia ZBECnén ZAEK = Z/DEK
= /AEG - ZAEK = /DEH — /DEK = /HEK = Z/GEK
= EK la tia phan giadc cia ZGEH . Tuong tu FK la tia phan giac cuia Z/GKH
Goi K'la giao diém cua EK,GH . Theo tinh chat duong phan giac, ta co :
K'G EG _FG
K'H EH FH
AHFG c6 KG_FG nén FK'la duong phan giac cuia /GFH
K'H FH
Do d6 k'l giao ba dudng phan gidc ADEF = K =K'= H, K, G thiang hang
ABEC co MB _ EB (theo tinh chat dudong phan giac )
MC EC
AEBCvVa AEDAcO /BEC chung va ZEBC = Z4ADC (cung bu £4ADC)

Do do




= AEBC - AEDA(gg):@ ED

EC EA
ED EH
() EA EG
EH KH MB KH

AHEG cb == = ="~ (theo tinh chat duong phan gidc)= —— = ——
EG KG MC KG

NB _KH KkH _ MB MB NB —(dfcm)
NA KG MC NA G
Céu 5. (1,0 diém) Thay Hung viét cac sé nguyén 1;2;3;...;2021;20221én bang.
Thay Hung x6a di 1010 s6 bat ky trén bang. Chirng minh ring trong cic s6
con lai trén bang luon tim dugc:

¢) 3 s6 c6 tong cac binh phwong 12 hop s6
Diy cac sd nguyén 1;2;3;....;2021;2022 ¢6 1011 s6 chin va 1011 s 1é
Néu x6a di 101056 1¢ thi trén bang con 1011 s chin. Chon ra 3 s6 chin bét ky
trong cac s6 chin con lai thi tong cac binh phuong cta ba sb nay 1a 1 s6 chin
Néu x6a di 1010 s6 chén thi trén bang con 1 s6 chin. Chon ra s6 chdn d6 va 2 s6 I¢
bét ky con lai thi tong cac binh phuong 3 s6 nay 1a 1 sb chén
Tong cac binh phuong ctia ba s6 chia hét cho 2 va 16n hon 2 nén tong nay 1 hop
sO

d) 504s6 c6 tong cac binh phwong chia hét cho 4
Céc sb chinh phuong 1¢ chia 4 du 1. Céac s6 chinh phuong chin chia hét cho 4
Téng 504s6 chinh phuong 1é chia hét cho 4
Sau khi x6a 1010 s trén bang thi con lai 10126
+Néu trong 1012 s6 nay c6 504 s 1é thi 504 s6 nay co tong cac binh phuong chia
hét cho 4.
+Néu trong 1012 s6 trén co it hon 504 sb 1& thi c6 it nhat 506 s6 chén. 506 sé chin
nay co tong cac binh phuong chia hét cho 4 . (dpem)

Tuong tu ta co :



