SO GIAO DUC PAO TAO KY THI TUYEN SINH LOP 10
PAK NONG Mon: TOAN (chuyén) ‘
Thoi gian lam bai: 150 phut (khong ké thoi gian giao dé)

Je- 1, _&-1+1-J§

Cau 1. Véi x> 0, cho céc biéu thic A= ~~—— va B

Vx TN

a) Tinh gi4 tri biéu thirc 4 khi x= 64.
b) Ruat gon biéu thirc B .

¢) Tim x dé £> i
B 2
Cau 2.
a) Giai phuong trinh: (x+ 3)4 +(x+ 5)4 = 82.
Fv(y- x)=2x"+3x+1
b) Giai hé phuong trinh: % ( )
i\/x+ y- Jx- y+7="Ty- 37 +1
Cau 3.
a) Cho parabol (P): y= %xz va dudng thang (d). y = mx- %mz + m+ 1 véi m 1a tham so.
Tim m dé (P) va (d) cét nhau tai hai diém phén biét c6 hoanh do x,, x, sao cho |x,- x,|= 2.
b) Tim tit ca cic nghiém nguyén (x, y) clia phuong trinh: xy- x+ 3y= 6.
Cau 4. Cho tap hop 4= {201;203;...;2021; 2023} gém 912 s6 ty nhién 1¢. Can chon ra it
nhat bao nhiéu s tir tap hop A sao cho trong cac s6 dugc chon ludn t6n tai hai sd c6 téng bang
22887
Cau 5. Cho tam gidc ABC c¢6 3 goc nhon (AB< AC). V& duong cao AD, BE,CF ciua
tam giac d6. Goi H 1a giao diém cia cac dudng cao vira v&. Goi M, N lan luot 13 trung diém
clia cac doan thing AH va BC.
a) Chung minh rang DMFN 14 tam giac vudng.
b) Chung minh DFMN : DFAC.
¢) Goi P, Q lan luot 1a chan cac duong vudng goc tir M, N dén dudng thang DF . Ching
minh rang giao diém cua FE va MN thudc duong tron dudng kinh PO .
Cau 6. Cho a, b 13 2 s6 thuc duong.

a) Chimg minh rang ,/(1+ a )1+ b)® 1+ Jab .

b) Cho a+ b= ab théaman a’ + 3a- b* 0 va b>+ 3b- a*® 0.

, , 1 1
Tim gia tri nho nhat cua biéu thirc: P= + + .0+ &)1+ b*).
gl Zt3a-b b+3b-a VD G

Hét

Trang 1



Cau 1.

Cau 2.

HUONG DAN GIAI

Jx- 1 Jx- 1 1- x

va B= +

Vx Jroox+

Véi x> 0, cho céc biéu thie 4=

a) Tinh gi4 tri biéu thirc 4 khi x= 64.
b) Ruat gon biéu thirc B .
¢) Tim x dé £> 3
B
Loi giai
a) Tinh gi4 tri biéu thirc 4 khi x= 64.
Ta co: x= 64 (thda man diéu kién x> 0). Khi d6:
Jo4- 1 8-1
Jod 8

Vay A= % khi x= 64

A:

7
.

b) Rut gon biéu thirc B .
Vx- 1 1 Vx _Wx- 1 Jx-d
N N RN S )

Cox- 1o a1 Jx (V- 1): Jx- 1
Vr(Vx+1)  Jx(Vx+1) e+ 1

Jx- 1

Jx+1
3

. A
¢) Tim x d¢ —> —.
B

3p x-1x-1 3
2 o Jx+1 02
4.3, &-1_&-1>3D V-1 Jx+1 ]

B 2 Jx Jx+l 2 Jx Jx-1
(PKXD: x> 0vax' 1)
b J}+1_ 300 2x+ 2- 3x

NCE 2Jx

U Jx<2p x<4.
Két hop diéu kién, ta dwoc 0< x< 4 va x' 1.

Taco: B=

véi x> 0.

Vay B=

>

Ta co:

SSHIN

3
2

>0U0 2- Vx>0 (vi x> 0)

Vaﬁyé>§khi0<x<4Vélx1 1.
B 2

a) Giai phuong trinh: (x+ 3)4 +(x+ 5)4 = 82.

‘yy— x)= 2x"+ 3x+1
b) Giai hé phuong trinh:% ( )
i\/x+ V- Jx- y+7="Ty- 37 +1
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Cau 3.

Loi giai
a) Giai phuong trinh: (x+ 3) + (x+ 5) = 82.
Dit x+ 4= ¢. Khi d6 phuong trinh tré thanh: (¢- 1) + (¢+ 1)’ = 82
Ut'- 48+ 61°- 4+ 1+ '+ 48+ 617+ dt+ 1= 82
U '+ 6r'- 40=00 (£ +10)(r*- 4)=0
U=4MweE+10>0"1)
0 g= 2p x=-2 ‘
g=-2P x=-6
Vay S= § 2;- 6}.

Iy(y- x)=2x>+3x+1 (1
b) Giai h¢ phuong trinh:i ( ) ®

i\/x+ y- Jx- y+T7="Ty-37+1 (2)

fx+y3* 0
bKXD: i
{x- y+7°0

PT(1) U 2x°+ xp- »*+3x+ 1= 00 (x+ y)2x- y)+ (x+ y)+ 2x- y)+1=0
U (x+ y+1D)Q2x- p+1)=00 y=2x+1(vix+ y> 0 nén x+ y+ 1> 0).
Thay vao phuong trinh (2), ta duoc:

Jx+ 2x+ 1- AJx- 2x- 1+ 7=14x+7- 3x*+ 1

U 3x+1- J6- x+3x*- 14x- 8= 0 (DKXD: - %;E x£5)

U (3x+1- 4)- (\/6— X - 1)+ 3x%- 14x- 5=0
g 3116 6- x-1
Bx+1+4 J6- x+

1+ (x- 5)Bx+1)=0

- & 3 1 o]
U (x- 5)¢ + +3x+ =0

( )§\/3x+1+4 N6- x+1 ']
Vix3-lnén 3 + ! +3x+1>0

3 Px+1+4 J6- x+1
Dodé x=5Pb y=11 (thdéa man).

Vay (x, )= (5;11).

a) Cho parabol (P): y = %xz va dudng thang (d). y = mx- %mz + m+ 1 v6i m 1a tham sd.
Tim m dé (P) va (d) cét nhau tai hai diém phan biét c6 hoanh do x,, x, sao cho |x,- x,|= 2.
b) Tim tit ca cac nghiém nguyén (x, ) ctia phuong trinh: xy- x+ 3y=6.

Loi giai
a) Cho parabol (P). y = %xz va duong thiang (d): y = mx- %mz + m+ 1 voi m 1a tham sd.

Tim m dé (P) va (d) cat nhau tai hai diém phén biét c6 hoanh do x,, x, sao cho |x,- x,|= 2.
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Cau 4.

Phuong trinh hoanh d9 giao diém ciia (P) va (d) la:

%x2= mx - %m2+ m+1U x*- 2mx+ m?>- 2m- 2= 10 (D)

Taco: D¢= b€ - ac= (- m)z- l(mz- 2m - 2)= 2m+ 2
Dé (P) va (d) cat nhau tai hai diém phan biét thi phuong trinh (1) c6 2 nghi¢m phan biét

. ¥a' 0 11 0 n
U¥ I)§ U

1 1 m> - 1.
{Dé>0 $2m+2>0

Vo6i m> - 1 ¢6 2 nghi€ém phan biét. Ap dung h¢ thirc Vi-ét, ta co:

i -b

¥x1+ X,= —=2m
a

1

ixl.xZZ Cem- 2m- 2
Ta co: |x,- x,|=2U (x - x2)2= 40 (x,+ xz)z— 4xx,= 4
b (2m) - 4(m*- 2m- 2)= 40 2m+2=10 m=- %(tm).

1
Vay m=- —.
ay 5

b) Tim tit ca cic nghiém nguyén (x, ) cta phuong trinh: xy- x+ 3y=6.
Tacé: xy- x+3y=6U x(y- D+ 3(y- 1)=30 (x+3)y- 1)=3.

Vi x, y nguyén nén ta c6 cac truong hop sau:

x+3 -3 -1 1 3
y-1 -1 -3 3
X -6 -4 -2
Y 0 2 4

Vay (x, y)= (- 6,0).¢- 4- 2),(- 2:4),(0;2).

Cho tap hop 4= {201;203;...;2021; 2023} gém 912 s ty nhién 1¢. Can chon ra it

nhat bao nhiéu s tir tap hop A sao cho trong cac sé dugc chon ludn t6n tai hai sd c6 téng bang
22887

Loi gidi
Xét cac cip s6 (a, b) trong tap hop 4 co tong bang 2288 1a:

(2023; 265), (2021; 267), (2019; 269), ..., (1 147; 1141), (1145; 1143)(*)
S6 cac cap s6 (a, b) trong tap hop A4 c6 tong bang 2288 la:

2023- 1145+ 1= 440

S6 cac sb trong tip hop 4 ma khong c6 sd ghép doi dé tong bang 2288 la:

912- 2.440= 32.

Chon ra 441 sd tir (*), theo Dirichlet ton tai mot nhom chira 2 s6 ¢6 tong bang 2288.

Vay can chon it nhat 441+ 32= 473 s tir tap hop 4 ludn ton tai hai sé c6 tong bang 2288 .

Trang 4



Cau 5.

Cho tam giac ABC c6 3 goc nhon (AB< AC). V& duong cao AD, BE,CF cla

tam giac d6. Goi H 1a giao diém cia cac dudng cao vira v&. Goi M, N lan luot 13 trung diém
ctia cac doan thing 4H va BC.
a) Chung minh ring DMFN 14 tam gidc vudng.
b) Ching minh DFMN : DFAC.
¢) Goi P, O lan luot 1a chan cac duong vudng goc tir M, N dén dudng thang DF . Ching
minh rang giao diém cua FE va MN thudc duong tron dudng kinh PO .

Loi gidi

A

0

a) Chimg minh rang DMFN 14 tam giac vudng.

Ta c6 céac tam giac FHA va tam giac FBCla cac tam giac vudng nén co

FM= MA= % va FN= NB= % (tinh chat dudng trung tuyén tmg vi canh huyén )

b MFA= BAD va NFB= DBA

b MFA+ NFB= BAD+ DBA= 90°( vi tam giac BAD vudng tai D)

b MFN=180°- MFA- NFB=180°- 90°= 90° b DMFN latam gidc vuong
b) Chimg minh DFMN : DFAC.

+) Xét DBFC va DHFA cb:

AFH = BFC= 90°

FAH = FCB (cung phu ABC)

b DBFC: DHFA(g.g)

p AH _ BC  24M _2CN  AM _ CN

AF FC  AF FC AF  FC’
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+) Xét DAMF va DCNF co:

AM _ N (ching minh trén)
AF  FC
FAH = FCB (cung phu ABC)
FM F.
= AMF 1 ACNF (cge)= it - I
AF  FC
+) Xét DFMN va DFAC co6:
% = ﬂ (ching minh trén)
AF  FC

AFC= FIFN (= 90°)
b DFMN: DFAC(c.gc).

x 0 &
Cach khac: Taco: MF = MEEF lAH} va NF = NE@E lBC
2 0 2

Q-|-|O:

b MN la duong trung truc ctia FE

ma DNFE cantai N (NF = NE)

b MN ddng thoi la dudng phan giac cia D NFE

b FNM = %FNE (3)

+) Ta co: tir gidc BFEC ndi tiép dudng tron tim N (ching minh cdu a)

1 .z .
P FCE= EFNE (gbc noi tiép va goc o tdm cung chan cung FE) 4)

Tir (3), (4) suy ra FNM = FCAéi %FNE%D DFMN : DFAC(c.g.)
[%]
Y ¢)

Goi G la giao diém ctia MN va FE b MN ~ FE tai G (do NF= NE= %C va

MF = ME= % nén MN la duong trung truc cua EF)
+) Ta co: Ttk gide MPFG ndi tiép (MPF + MGF = 180°)
b GPF= GMF .

+) Ta c6: T gide GFON néi tiép (FGN+ FON = 180°)

b GQF = GNF
Cong lai ta dugc GPF + GQF = GMF + GNF = 90° (vitam giac MFN vudng & F)
b PGQ= 90°. Vay giao diém ctia FE va MN thudc duong tron duong kinh PQ.

Cau 6. Cho a, b 14 2 s thuc duong.

a) Chimg minh ring \/(1+ a)(1+ b)* 1+ Jab.

b) Cho a+ b= ab théamin a’+ 3a- b*> 0 va b>+ 3b- a* 0.

. . 4 ” A 1 1 2 2
Tim gia tri nhd nhat cia biéu thire: P= + + . JJ(1+ a 1+ b7).
sl a+3a-b b +3b-a \/( )( )

Trang 6



Loi gidi
a) Chiing minh rang ,/(1+ a)(1+ b)® 1+ Jab .
Tacé: J(+ a)1+ b)> 1+ Jab U 1+ a+ b+ ab® 1+ ab+ 2Jab
U (\/;- \/5)23 O.Déu“Z”xéyrakhi a=b.

b) Cho a+ b= ab . Tim gié tri nho nhat cta biéu thuc:

1 1
P= a*+ 3a- bJr b*>+ 3b- ajL \/(1+ az)(1+b2),

Ap dung bat dang thirc l+ 1, 4 , ta co:
x y xty
1 N 1 , 4 _ 4
a’+3a- b b'+3b-a (a’+3a- b)t (b°+3b- a) a’+b'+2(a+b)
5 ! + - 1 = ? -1 > (viat b= ab)
a+3a-b b +3b-a a+b+2ab (a+b)

Matkhic \[(1+ a*)(1+ 5?)> 1+ ab= 1+ (a+ b) (theo ciu a)

4 at+b at+b 7(a+ b)
( )2+ T + T + +1
at+ b

Suy ra P3 + 1+ (a+ b)=

(a+ by
+) Ap dung bat dang thirc C6 — sy cho 3 sé dang x+ y+ z3 3y/xyz , ta co:

4 at+tb at+b 4 atb a+b 3
2+ + 3 33 5 X =
(a+by 16 16 (a+by 16 16 4

(1)

+ b)Y .
) Taco: at b= abt y ) 0 (a+ b - 4+ b) 0

U (a+ bYa+b- 4)* 0U a+b*> 4 (Via,b>0néna+b>0)

T(a+ b
p [@th), 7 @)
8 2
3 7 21
Tu (1), (2)suyra P* —+ —+1= —.
(1), (2) suy ) M

Dau “="xay rakhi a= b= 2.
Vay gia tri nho nhét ciia P= % khi a= b= 2.

Hét
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