SO GIAO DUC VA PAQ TAQ PE THI TUYEN SINH VAO LOP 10

NAM DINH | a n N
- TRUONG THPT CHUYEN LE HONG PHONG
NAM HOQC 2021-2022.
Mbén thi: Toan (chung)- Pé 1
Danh cho hgc sinh thi vao cac 16p chuyén tu nhién
Thoi <g‘ian ld{n bai: 120 phut.
(bé thi gom: 01 trang)

Cau 1. (2,0 diém)
x?+1

1) Tim diéu kién xéac dinh cta biéu thuc P = T
x —

2) Tim tat ca cac gia tri cia tham s6 m dé duong thang y=m’x+m—1 (m#0) va dudng thang
y=9x+2 song song.

3) Tinh dién tich tam gidc ABC déu canh bang 23 em.

4) Tinh thé tich ctia hinh nén c6 duong sinh bang 5c¢m va ban kinh day 3cm.

x2 x+1 \/}+1M x+25

Cau 2. (1,5 dieém) Cho biéu thic QO —{xz _\/; + N E— x+«/;+1j vol x>0;x #1.
1) Rt gon biéu thirc O.
2) Tim x dé biéu thirc O dat gia tri nho nhat.
Cau 3. (2,5 diém)
1) Cho phuong trinh x* —(2m+1)x+m*+3=0 (1) (v6i m la tham sb).
a) Tim tat ca cac gia tri cia m dé phuong trinh (1) c6 nghiém.

b) Tim tit ca cac gia tri cia m dé phuong trinh (1) co hai nghi¢m phan biét x,,x, thoa man 1< x, <x,.

2) Giai phuong trinh x+1++2x+1—+/x* +8x+4 =0.
Cau 4. (3,0 diém) Cho tam giac nhon ABC (AB > AC) ndi tiép duong tron tim O duong kinh AP . Cac
duong cao BE va CF ‘cét nhau tai H . ’
1) Ching minh rang t&r gidc BCEF ndi ticp va AE.AC = AF.AB.
2) Goi K, I lan luot 14 trung diém cta EF va AH . Ching minh IK song song v&i AP.
3) Goi M la giao diém cua IK va BC; N la giao diém cia MH vé&i cung nhd AC cia duong tron (O).
Chting minh rang HMC = HAN.

Cau 5. (1,0 diém)
8\xX’y+y :3()62 —y+1)
1) Giai h¢ phuong trinh 13
2 2
X 4+9y" =—
\ , A 5 ~ 1 1 1 , . N
2) Cho x,y,z la cac s6 duong thoa man —+—+—<2021. Chung minh rang
X y z
1 1 1 2021
+ + < .
\/7x2—2xy+4y2 \/7y2—2yz+4z2 \/722—2zx+4x2 3
HET
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SO GIAO DUC VA PAO TAO ‘ DAP AN VA HUONG DAN CHAM THI
NAM PINH PETHI TUYEN SINH VAO LOP 10 TRUONG THPT CHUYEN

Nam hoc 2021- 2022.
Moén thi: Tedn (chung) - P& 1
Danh cho hgc sinh thi vao cac 16p chuyén ty nhién
(Huéng dan chidm gom: 05 trang)

Céu Néi dung Piém
Céu 1. (2,0 diém)
X At A g a. , 2 , x*+1
1) Tim di€u kién xac dinh cua biéu thirc P = il
X—
Cau 1 | 2) Tim tit ca cac gi4 tri cua tham s6 m dé duong thang y =m’x+m—1 (m#0) va duong
thang y =9x+2 song song.
3) Tinh dién tich tam gidc ABC déu canh bang 2+/3 cm.
4) Tinh thé tich ctia hinh nén c6 duong sinh bang 5¢m va ban kinh day 3cm.
2
Biéu thitc x4c dinh khi va chi khi ;C +1 >0 0,25
1) i
<:>5x—1>0<:>x>% (vi x> +1>0,Vx) 0,25
. m’* =9
Hai duong thang song song khi va chi khi 0.25
m—1#2 ’
2)
{m =13
& S m=-3 0,25
m#3
Goi AM 1a dudng cao tam giac ABC, tinh dugc AM =3cm 0,25
3) 1 1 2
= Spe = AM.BC = 5.3.2\/5 =33 cm’. 0,25
Hinh n6n c6 chiéu cao 7 =+/5"-3* =4cm 0,25
4) i
Thé tich hinh nén 1a V = %7[32.4 =127 cm’ 0,25
2
Cau 2. (1,5 diém) Cho biéu thirc 0 =| —* 4+ X! el ( xX+25 j
2oy o ox-1 ) x+dx+1
Cau?2 | voi x>0;x#1.
1) Rat gon biéu thic Q.
2) Tim x dé biéu thuc O dat gid tri nho nhét.
. x° x+1 1 x+25
1 Véidk:x>0;x#1,Taco Q= + - . 0,25
) TN N RN S N S




[ xrl 1 x+25 025
r-1 Vx o Jx-1) x++/x+1 ’
_(1+x+1) x+25 0.25
Jx ) x+dx+1 ’
_x+25 0.5
\/; s
. 25 25
Véidk:x>0;x#1,Tacd Q=x+=>2 [Jx = 0,25
O RN
2)
— 0 >10. Viy gié tri nho nhét cia O bang 10, xay ra khi Jx :% & x=25 0,25
X
Cau 3. (2,5 diém)
1) Cho phuong trinh x* —(2m+1)x+m*+3=0 (1) (v6im la tham sb).
a) Tim tat ca cac gi tri cia m dé phuong trinh (1) ¢6 nghiém.
Cau3 b) Tim tét ca cac gia tri clia m dé phuong trinh (1) c6 hai nghiém phan biét x,,x, thoa
man 1< x, <x,.
2) Giai phuong trinh x+1++/2x+1-+/x* +8x+4 =0.
Phuong trinh (1) ¢ A=(2m+1)" —4(m’ +3)=4m—11. 0,25
1.a) ) . n 11
. Phuong trinh (1) c¢6 nghiéem & A=4m-1120< mzj. 0,25
. s A A 11
Phuong trinh c6 hai nghiém phan biét x;;x, S A>0&m >X. (*) 0,25
X +x,>2 X +x,>2
Taco l<x <x, & =
(x, —1)(x,-1)>0 XX, — (X% +x,)+1>0 0,25
b Theo dinh 19 Viét ta 6 X +x,=2m+1 " o C2m+1>2
. €o din 1€t ta co , thay vao trén ta co:
) Y xl.xZ:m2+3 Y m2+3—(2m+1)+1>0 0,25
m>— 1 N 2 2 , . .
Rt 2 Sm>— (vim —2m+3:(m—1) +2>0 voimoim)
m*=2m+3>0 0,25

Két hop diéu kién (*) ta dugc m > %




2)

2x+120

Vi dkién:
X2 +8x+4>0

PT x+1+~2x+1—+/x*+8x+4 =O<:>(x+1)+\/2x+1—\/(x+1)2 +3(2x+1) =0

0,25

bat a=x+1(a>0); b=+2x+1 (b>0) khi d6 phuong trinh trd thanh:

b=0

a+b=+a*+3b* c>(a+b)2 =a*+3b° <:>b(a—b)=0<:{ ;
a:

0,25

1
+ Truong hgp 1: b=0=x= —E(théa man)

+ Trudmg hop 2: V6i a=b = x+1=y2x+1 & (x+1)’ =2x+1 & x =0 (thoa man)

0,25

1
Vay phuong trinh c6 hai nghiém x = —E;x =0.

Luweu y: + Hoc sinh c6 thé chuyén vé: x+1++2x+1=+/x" +8x+4
binh phwong hai vé va dwa phirong trinh vé phwong trinh tich.

0,25

Céu 4. (3,0 diém) Cho tam giac nhon ABC (AB > AC) ndi tiép dudng tron tim O dudng
kinh AP . Cac du:(‘)'ng‘cao BE va CF cit nhag tai H .
1) Chirng minh rang tir giac BCEF ndi tiep va AE.AC = AF.AB.
2) Goi K, I lan luot 14 trung diém cia EF va AH . Chimg minh IK song song voi AP.
3) Goi M la giao diém cta IK va BC; N 1a giao diém cia MH véi cung nhoé AC
ctia dudng tron (0). Chimg minh ring HMC = HAN.

P

)

Vi BE, CF la cac duong cao cua tam giac ABC nén BEC = BFC =90"

0,25

suy ra 4 diém B,C,E,F cung thudc dudng tron duong kinh BC hay t& giac BCEF ndi tiép.

0,25

3




Xét hai tam giac AEF va tam giac ABC c6 AEF = Zli’ (cung bu véi goc }'{ﬁ' ) va chung

) 0,25
gbc 4 , suy ra AAEF dong dang voi AABC (g.g).
AE AF
Suyra —=——< AE.AC = AF .AB 0,25
AB AC
Ta c6 E va F cung nhin doan AH mét goc 90° nén tir gidc AFHE ndi tiép dudng tron tim 025
I dwong kinh AH . Lai ¢ K 1a trung diém ctia day cung EF suy ra IK | EF . (1) ’
Ké tiép tuyén At (hinh v&) cta duong tron tim O tasuy ra AP L At. (2)
Khido CAt=ABC=—sdAC 3)
2) 2
Tir giac BCEF noi tiép nén suy ra AEF = ABC 4) 0.25
tur (3) va (4) suy ra AEF = C/’Zt, suy ra At va EF song song. (5)
Tir (2) va (5) suy ra AP L EF, két hop véi (1) suy ra IK song song voi AP . 0,25
Goi D 1a giao diém cta AH va BC
Ta co ti gisc BCEF ndi tiép duong tron dudng kinh BC, IK 1a dudng trung tryc cia day | 0,25
cung EF nén M 1a trung diém cua BC.
Co6 BP // CH vi cung vuong géc voi AB; CP// BH vi cung vuong goc voi AC
3) Suy ra tir giac BPCH 1 hinh binh hanh nén 3 diém P, M, H thiang hang, do d6 4 diém 0,25
P, M, H, N thang hang.
— ANM =90" ma ADM =90" suy ra t giac ANDM ndi tiép. 0,25
— NMD = NAD (gbc ndi tiép cung chan cung 1/@) hay HMC = HAN 0,25
Cau V. (1,0 diém)
8\/x2y+y=3(x2—y+l) )]
1) Giai hé phuong trinh 13
X' +9y° =—. ()
Cius 9
2) Cho x, y,z 1a cac s6 dwong thoa mén diéu kién 1 + 1 +l <2021 . Chung minh rang:
X y z
1 1 1 2021
+ + < .
\/7x2—2xy+4y2 \/7)/2—2)/Z+4z2 \/722—2zx+4x2 3
Piéu kién: y >0
Chia 2 vé ctia phuong trinh (1) cho x*+1>0 ta dwoc
1| (1) e/t =3 0,25

x*+1 X+l

bat ¢t = 4 (t>0) tacophuong trinh: 37> + 83 =0, giai PT duoc ¢ = 1 thoa man.
x’+1 3

4




o | 1, . T Y 2 13 4 )
Vi t—§:>y—§(x +1) thay vao (2) ta duogc: x +§(x +1) =3<:>x +11x"-12=0
x2:1 2 x=1 .4, 2 5 ~
= =>x =l khi d6 y =— thoa man. 0.25
xP=-12 x=-1 9 )

Vay h¢ phuong trinh c6 cac nghiém (x;y) la (—1;%);[1;%} .

Véi Va,b,c >0 taco: a+b+c23\3/abc;l+l+1233/L
a b abc

¢
:>(a+b+c)(l+l+lj29:> 1 sl(l+l+lj
a b c a+b+c 9\a b c
Ping thirc xay rakhi a =b=c.
Véi x;y;z la cac s6 duong 0,25
Taco: 7x>—2xy+4y° :(2x+y)2+3(x—y)2Z(2x+y)2
:\/7x2—2xy+4y222x+y:> ! < ! = L gl l_,_l_,_l
\/7x2—2xy+4y2 2x+y x+x+y 9\x x y
Dau bang xay rakhi x=y.
2 Tuong tu ta co:
1 Ifr 1 1 L
= S—(—+—+—] dau bang xdy ra khi y =z.
\/7)/2—2)/z+4z2 9 y z
= ! Sl(1+l+lj dau bang xay ra khi z = x.
\/722—2yz+4x2 9Nz z x
Cong cac BDT trén ta dugc 0,25
1 . 1 . 1 S1(3+3+3)£2021
\/7x2—2xy+4y2 \/7)/2—2)/z+4z2 \/722—2zx+4x2 Nx y =z 3
3

Diu bang xayrakhi x=y=z=——.
g Xy T 01

Luu y:
+ Cc cach giai khéc dap 4n néu ding, phu hop véi chwong trinh THCS, ban giam khao thng nhét
cho di€ém thanh phan tuong tng.
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