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

NAM DINH NAM HQC 2023 - 2024
PE CHINH THUC Mén thi: TOAN (chung) — Dé: 2

Danh cho hec sinh thi vao cac lép chuyén xa hgi
Thoi gian 1am bai: 120 phat (khdng ké thoi gian phdt dé)
Pé thi gom 01 trang

Cau 1. (2,0 diém)

1) Tinh gié tri biéu thic P = /20244 242023 — 2025+ 24/2024 .

2) Tim toa d6 cua diém M 1a giao diém cua duong thang y = x+1 vai truc Ox.

3) Tinh dién tich hinh tron ngoai tiép tam giac vudng cé canh huyén bing 2+/2 cm.
4) Tinh thé tich caa hinh nén cé chiéu cao bang 8 cm va ban kinh day bang 6 cm.
Cau 2. (1,5 diém)

x+4\/§+4+ X—9
Ix+2 Jx-3

1) Rat gon biéu thuc P.

2) Timx dé P=5.

Cho biéu thuc P = (voi x>0 va x=9).

Cau 3. (2,5 diém)

1) Cho phuong trinh X*—(2m+1)x+4m-2 (1) (v6i m la tham so).
a) Giai phuong trinh (1) véi m=0.

b) Tim tat ca gia tri cua m dé phuong trinh (1) ¢6 hai nghiém x,, x, théa man x? +x; =13.

2) Giai phuong trinh IX+1+J4—x =/2x+9.

Cau 4. (3,0 diem)

Cho tam giac ABC nhon (AB < AC) ndi tiép duong tron tam O, AD la duong cao. Goi E, F 1an luot Ia hinh
chiéu cua D trén AB, AC. Goi AP 1a duong kinh ciia dudng tron (O).

1) Chang minh tir giac AEDF nai tiép va AE.AB = AF.AC.

2) Chtng minh tam giac ABC dong dang véi tam giac AFE va AP vudng goc voi EF.

3) Goi H la tryc tdm cua tam gidc ABC. Dudng tron duong kinh AH cét duong tron (O) tai diém tha hai T.
Goi K la tryc tdm cua tam giac BTC. Chiing minh tr giac AHKT la hinh binh hanh.

Cau 5. (1,0 diém)



»\/4x+5+2x:~/2y+5+y
IX+1++3=x =2+4/y+3—x2.

1) Giai hé phuong trinh {

2) Xét hai s6 thuc duong X, y thoa man 1.8 2 1im gia tri nho nhat cia biéu thirc P = 4x+ y+£2+l+4—2.
Xy X2 Xy
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HUONG DAN CHAM

Céu 1(2 diém)

1) P=+2024+242023 —y/2025+ 22024

= 2023+ 242023 +1-+/2024 + 22024 +1

= (2023 +1)? - /(2024 +1)? =[\2023 +1|- V2024 +
=2023 +1-+2024 —1=2023 - 2024

2) Tung d6 giao diém cua do thi ham sd y = x+1 véi truc Oy 1a: y=0+1=1

Vay M(0; 1).

3) Pudng tron ngoai tiép tam giac vudng c6 tam 1a trung diém ciia canh huyén, ban kinh
cua duong tron d6 13 R =242 :2=+/2 (cm)

Dién tich ctia hinh tron d6 1a: S =7R* = 7.(v2)’ =27 ~ 2.3,14 ~ 6,28 (cm’)
4) Thé tich hinh non 1a:

V= %-nth z%-3,14.62.8 =301,44 (cm’)

Ciu 2 (1,5 diém)

x+4Jx +4  x-9
+ x>20;x#9
Jx +2 \/_—3( )

a) Ruat gon biéu thirc P

Cho biéu thitc P =

Cx+4x+4 x-9

P= +
Jx+2  Jx -3

_ x4 (-3 +3)
Jx +2 Jx -3

P=vJx+2+Vx +3
P:\/;+2+\/;+3

P=2Jx+5
b) TimxdéP=>5

P

TacoP=5<2x +5=5 < 2/x =0 < +/x =0 = x = 0(TM)

Vayx=0thiP=5

Ciu 3 (2,5 diém)

CLB Toan THCS Trang 2
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1) xz—(2m+1)x+4m—2=0(1)

a) m =0 phuong trinh tro thinh x> —x—-2=0< x> —2x+x-2=0

<:>x(x—2)+1(x—2)=0<:>(x—2)(x+1)=0<:>[xzzl
x=—
Vay voi m =0 thi phuong trinh (1) ¢6 hai nghiém 1a x=2;x=-1.

b) x* —(2m+1)x+4m-2=0 (1)
A=(2m+1)’ —4-(4m—2)=(2m—-3)’ > 0Vm
Dé phuong trinh (1) ¢6 2 nghiém phan biét thi A>0<2m-3#20<m ;t%

+x,=2m+1
Pinh Iy Vi—ét {1 2 "
xx,=4m-2

Taco x! +x3 =13 (x+x,) —2xx, =13 & (2m+1)" -2-(4m—-2) =13 < 4m’ —4m+5-13=0

=—1
<:>4m2—4m—8:0<:>m2—m—2=0<:>[m 5 (TMPK)
=

Vay m e {-1;2} thi phuong trinh (1) ¢6 2 nghiém phén biét théa man x; +x; =13.

2) Vx+1+v/4—x =+2x+9 (1) (PK: —-1<x<4)

S x+1+4—-x+2 (x+1)(4—x)=2x+9
=2 (x+1)(4—x)=2x+4
< J(x+1)(4-x) =x+2 (¥)
Vix>2-1nén x+2>-1+2=1>0

*) c:>(x+l)(4—x)=(x+2)2 S X 43 x+4=x"+4x+4 2 +3x=0 & 3

Vay phuong trinh c6 nghiém1a x=0.
Céu 4. (3,0 diém)

CLB Toan THCS Trang 3
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P
1) Chirng minh tir gidic AEDF ndi tiép va AE.AB = AF.AC
Xét tir gidc AEDF ¢6 AED =90° (E 14 hinh chiéu ctia D trén AB)
AFD =90° (F 1a hinh chiéu cia D trén 4C)
= AED+ AFD = 90°+90° = 180°
— T gidc AEDF ndi tiép (tr gidc c6 tong hai goc dbi bang 180°)
Xét AADB vuong tai D c¢6 DE 1a duong cao
= AD’ = AE.AB (hé thirc canh va duong cao)
Xét AADC vudng tai D c6 DF la duong cao
= AD’ = AF.AC (hé thitc canh va dudng cao)
= AE.AB = AF.AC
2) Chitng minh tam giac ABC ddng dang véi tam gidac AFE va AP vudng gbéc véi EF .

Xét AAFE va AABC co: BAC chung

AE _AF (4o AE.AB= AF.AC)
AC 4B

= AAFE © AABC (c.g.c)

— AFE = ABC

Ké xy la tiép tuyén cia (0) tai A4

CLB Toan THCS Trang 4
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= @ = ABC (goc tao boi tiép tuyén va ddy cung véi gbc ndi tiép cung chin AC )
— AFE = @ ma hai goc nay 1a hai géc so le trong

= xy// EF ma AP 1 xy (vi xy latiép tuyén ciia (0) )

= AP L EF

3) Chirng minh t giac 4HKT 1a hinh binh hanh.

Vi H latryc tdim AABC nén BH l1a duong cao AABC = BH 1 AC
Ma ACP =90° (goc noi tiép chan nira duong tron) = PC L AC

= BH // PC

Ching minh tuong tu taco CH // PB

T giac BHCP ¢6 BH // PC,CH // PB nén la hinh binh hanh

Goi M 1a trung diém cta BC

= M ciing la trung diém cia PH

Tam giac PAH c6 M, O thir ty 14 trung diém ciia PH, PA

Nén MO 1la duong trung binh cia APAH

- MO :%AH hay AH =2MO (1)

Ké duong kinh 7Q cua (O)
Ching minh tuong tu nhu trén ta cling c6 tir gidc BKCQ 1a hinh binh hanh
= M la trung diém cia KQ

= MO 1a dudng trung binh cua AQTK
= MO= %TK hay TK =2MO (2)

Tu(l)va(2)suyra AH =TK

Vi H latryc tim A4ABC nén AH la duong cao AABC = AH | BC

Vi K la tryc tdm cua ABTC nén TK la duong cao cua ABTC = TK 1 BC
= AH // TK

T gidc AHKT c6 AH // TK, AH =TK nén la hinh binh hanh.

Ciu 5 (1 diém)

VAX+542x =42y+5+y (D
Vx+1+43-x=2+y+3-x> (2)

1) Giai hé phuong trinh: {

CLB Toan THCS Trang 5
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Diéu kién: xZ_—S;yZ_—S
4 2
Taco: (1) Vdx+5-\2y+5=y-2x & x =2y =—(2x-y)
VAX+5+2y+5
< (2x-y) 2 +1[=0
\/4x+5+\/2y+5
y=2x
= 2
=—1(ktm
Vax+5+2y+5 (km)
Thay y=2x vao (2)tacd: Vx+1++/3-x=2+~2x+3—x"
=+x+1
pat 1“7V vei (a2 0:520)
b=+3-x

tacd: ab=~x+1J3—x =vJ-x* +2x+3

a+b=2+ab (3)

Khi d6 ta ¢6 hé phuong trinh sau:
 PRUOnE {az +b* =4

Ta co:

(3) = a* +b* +2ab=4+4ab+a’h’ < 4+2ab=4+4ab+a’b’

5 s ab=0
S ab +2ab=0<ablab+2)=0< _
ab = -2(loai)
B a=0 x=-1 y==-2
Néu ab=0= = =
b=0 x=3 y=06

Vay hé phuong trinh ¢6 nghiém (x;y) € {(—1;—2),(3;6)}

2) Xét hai s6 duong x,y thod man — +g = 2. Tim gid tri nho nhat cua bieu thic
Xy

P=4X+y+l+£
X

y
Ta co: P:4x+y+%+l+£:(2x+2x+%]+(y+ﬁj+(l+§]
X x oy X y Xy

Ap dung bat dang thiic ¢6 si:

2x+2x+%233 2x.2x.£2 <:>2x+2x+%26
X X X

y+§22 y.§<:>y+§212

y

CLB Toan THCS Trang 6
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Do do:
P=4x+y+%+l+£=(2x+2x+%)+{y+ﬁj+(l+gj26+12+2
X x 0y X y X y

P>20
2x=£

Dau = xay ra khi:

x2 x2=1 x=1
= = (do x>0;y>0)
y=2 =0

3 y'=36 ¥

Y

Vay gia tri nhd nhét cua P 1a 20 khi (x;y) € {(l; 6)}

CLB Toan THCS

Trang 7
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