SO GD&PT PHU YEN PE THI HQOC SINH GIOI CAP TRUONG
TRUONG THPT NGO GIATU NAM HOQC 2023-2024
(Pé thi c6 01 trang) Man thi: TOAN
Thoi gian 1am bai: 150 pht (khdng ké thoi gian phat dé)

Cau 1. (5,0 diém)

a) Giai phuong trinh: sin 2x+3sin6x =—sin10x.

b) Cho day s6 (un) xac dinh nhur sau: u =1 , (n e N*).
u,,=2023u; +u,
Tim Iim(i+ﬁ+ﬁ+...+ U j
u2 US u4 un-%—l

Cau 2. (6,0 diém)
a) Giai phuong trinh: 3X+1++/5X+4 =X +4.
X*+2y* -3xy+y-1=0

X +y2 = Jy+1=0

Cau 3. (2,0 diém) Cho tam giac ABC c6 BC =a,CA=b, AB=c va c6 di¢n tich la S. Ki hiéu m,, m,, m,

b) Giai h¢ phuong trinh: {

lan luot 1a d6 dai clia cac duong trung tuyén ke tir cac dinh A, B, C. Biét ring 2m? >m? +m?. Chtng minh
a® < 4S.cotA.

Cau 4. (3,0 diém) Trong mat phang toa &6 Oxy, cho tam gidc ABC c6 phwong trinh dudng thang chira duong
cao ké tir cac dinh A, B, C lan luot c6 phuong trinh 1a x—2y =0, x—2=0, x+y—-3=0. Tim toa do cac dinh
12

N3

Cau 5. (2,0 diém) Cho hinh binh hanh ABCD tam O va AC =2AB. Goi BE la trung tuyén cua tam giac ABO
va M 1a trung diém caa BC. Chang minh EM vudng goc voi BD.

A, B, C biét do dai duong cao dinh A cua tam giac ABC bang va dinh A ¢6 hoanh d6 am.

Cau 6. (2,0 diém) Cho ba sé thuc duong a,b,c thoa mén ac =4b+c. Tim gia tri nho nhat cua biéu thic:

2 2
p| & 3 c+3b2+L.
3 4 (b+c)(c+3b)
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Mén: TOAN
Cau Nai dung Piém
a) Giai phuong trinh: sin 2X+3sin 6x = —sin10x 2,5
Sin 2x+3sin 6x = —sin10x <> sin 2x +sin10x+3sin6x =0 0,5
<> 2sin6X.cos4x+3sin6x=0 05
< sin6x(2cos4x+3)=0 0.5
sin6x =0
< 0,5
[2cos4x+3:0 (vn)
T
< x=k= (keZ). 0,5
1 6
b) Cho day s6 (un) xac dinh nhu sau: u =1 (ne N*).
u,,, =2023u%+u,
- 2,5
Tim Ilm(ﬁ+ﬁ+ﬁ+...+ Uy J
u2 u3 u4 un+1
Taco: u,,, —Uu, =2023u2>0,vne N*= (uh) ting=>u, >1L,Vne N*. 0,5
Gia st dy (un ) c6 gidi han laa =a=2023a*+a=a=0>1 (vo ly) 05
nén limu, =+ ’
2
Taco: o __Un _ (Upy —U,) - 1 i_i 0,5
un+l un+lun 2023un+lun 2023 un un+1
u, u, U u, 1 (1 1 1 1
= —+—=+—=4...+ =—| —— = 1- . 0,5
u, u, u, u,, 2023{u, wu,,) 2023 U, ..
A 1 . 1 1
vay: fim| S 2 Ys e o2 gimo = o= 0,5
u, u; u, u,,,) 2023 u,, ) 2023
a) Giai phuong trinh: /2x + 2 + /3% + 6 = X+ 4 (1) 3,0
bK: X=-1 0,5
(1)<:>(\/2x+2—2)+(\/3x+6—3)=x—1 05
2(x—1) 3(x-1) ’
+ =
V2X+2+2 J3X+6+3 0,5
x=1(nhan)
= 2 3
=1 (*
x2+2 Brees O 0.5
o | Voi x=1thivT(*)=1.
Véi x>1 thi VT(*) < 1. 05
Voi —1<x<1 thi VT(*) > 1.
Phuong trinh (*) ¢6 nghiém duy nhit x =1.
Vay phuong trinh da cho ¢ nghiém duy nhatx =1. 0,5




X*+2y?=3xy+y-1=0 (1)

b) Giai hé phuong trinh: 3,0
X +y?—Jy+1=0 (2)
PK: y>-1 0,5
(1) = x* -3yx+2y*+y-1=0, 05
A =(8y) -4y +y-)=(y-2)
X=Yy+1
M) < y 0,5
x=2y-1
Vi X=Yy+1 thay vao (2) ta duoc
y=0=>x=1
JY+)2+y? —Jy+1=02y°+y=0< 1 1 (thoa PK) 0,5
=== X==
Y 2 2
V6i Xx=2y -1 thay vao (2) ta dugc
=0=x=-1
J@y—DF+y? —Jy+1=05y?5y=0e |’ thoa DK
@y-D)"+y" =y y" oy y:l:>x:1( 4 bK) 05
A A oz T 1 1
Vay hé c6 4 nghiém la: (1;0),(—1;0),(1;1),(E;—Ej. 05
Cho tam giac ABC c6 BC =a,CA=Db, AB=c va co dién tich l1a S. Ki hiéu
m,, m,, M, lan lugt la do dai cua cac dudng trung tuyén ké tir cac dinh A, B, C. 20
Biét ring 2m? > m? + m?. Ching minh a’ < 4S.cotA.
) . A
Taco 4S.cot A— 2bc.sin A S22 — 2hc.cos A=Db? +¢2 —a? (1) 05
sin A '
2m? >m? +m?
2 2 2 2 2 2 2
i d 0 *a _b_+a +b” ¢® 05
2 2 4 2 4
ob*+c’>2a =b*+c?-a’>a’ (2) 0,5
Tur (1) va (2) suy ra 4S.COtA > a’. 0.5
Trong mat phang toa do Oxy, cho tam giac ABC c6 phuong trinh dudng thang
chia duong cao ké tir cac dinh A, B, C lan luot ¢6 phuong trinh 14 x—2y =0,
x—2=0, X+y—3=0. Tim toa do cac dinh A, B, C biét d6 dai duong cao dinh A 3,0
cuia tam giac ABC bang % va dinh A c¢6 hoanh d6 am.
Do BC vudng goc vai duong cao ké tir A nén pt BC c6 dang 2x+y+c=0. 0,5
Toa d6 dinh B la nghiém cua hé
2X+y+c=0 X=2
=N = B(2;,-c-4). 0,5

X—2=0 y=—C-4




Toa d6 dinh C la nghiém cua hé

2X+y+c=0 X=-C-3 0,5
2= = C(-c-3;c+6).
X+y-3=0 y=Cc+6
Phuong trinh cua canh AB:
1.(x-2)-1.(y+c+4)=0<x—-y—c—-6=0.
Toa d6 dinh A la nghiém caa hé
X—y—-c-6=0 X=2c+12
/ = = A(2c+12;c+6). 0.5
X-2y=0 y=Cc+6
Theo gia thiét
0,5
2(2c+12) +c+6+¢| c=-3
d(ABC)==< =ol+h=2<
% 5 % c-
Néu c=-3= A(6, 3) khong thoa man hoanh do A am.
Néu c=—7=A(-2-1),B(23),C(4-1). 0,5
Vay A(-2,-1),B(2;3),C(4;-1).
Cho hinh binh hanh ABCD tam O va AC =2AB. Goi BE la trung tuyén cua tam 2,0
giac ABO, M la trung diém cta BC. Ching minh EM vudng goc vai BD.
4 D
E
0
B M C
Vi ABCD hinh binh hanh nén OA=0C. 05
Ma AE :%AO va AC =2AB = AE =%AB.
Xét hai tam giac AEB va ABC, ta c6
BAE la gbc chung va AE = AB _ l 0.5
AB AC 2
EB 1 N
= AAEB ~AABC = BC -2 = BE =BM = ABEM can tai B. 0,5
BE OE . .
Xét ABEC c6 — =——=BO la phan giac cia goc EBM
BC OC
ABEM can tai B c6 BO la phan giac nén BO ciing 1a duong cao. 0,5

Vay EM LBD.

(Hoc sinh ¢6 thé chitng minh BO la dwong trung truec cia doan EM hodc si dung

phuong phap vecto).




Cho ba s6 thyc duong a,b,c thoa man ac =4b+c. Tim gia tri nho nhit caa biéu

thirc: ’0
2 2 y
P= a—+3i C+3b2+L.
3 4 (b+c)(c+3b)
2 2 2 2
Ap dung bat dang thirc Cauchy cho hai s6: L Y
3 4 3 4
2
Prac?+30’+— O
(b+c)(c+3b) 05
Tir gia thiét: ac=4b+c<>ac—3b=b+c
= ac’ +3b? =ac” —3bc+3b” +3bc =(ac—3b)c +3b(b+c) 0.5
=(b+c)c+3b(b+c)=(b+c)(c+3b)
Pz(b+c)(c+3b)+L
(b+c)(c+3b)
Str dung Cauchy cho hai sé:
152 152 00
b+c)(c+3b)+—F>2 (b Bb)—F"— =30
(b+e)(e+30)+ (i o3y J( O3 o (e ab)
= P>30.
a_3
3 4 _
Dau " =" xay ra khi va chi khi (b+c)(c+3b):L<:> b=1.
(b+c)(c+3b) ~
ac=4b+c
0,5

Vay minP =30 khi a=3,b=1c=2.




