SO GIAO DUC VA BPAO TAO HA NOI PE THI OLYMPIC NAM HQC 2023-2024

CUM TRUONG THPT Mon Toan - Lép 10
HOAN KIEM — HAI BA TRUNG Thoi gian 1am bai: 150 phut
PE CHINH THUC (Khéng ké thoi gian giao dé)

Pé thi gém c6 01 trang

Bai | (4,0 diém) Cho hamsdy =x* —4x+5 ¢ d thi (P).
1) Lap bang bién thién ca ham sé.
2) Ching minh duong thang d:y=mx+6 ludn cit (P) tai hai diém phan biét A B c6 hoanh d¢
lan lugt 1a X, X,. Tim gid tri nho nhét cua T =[x, - X,|.
Bai Il (6,0 diém)
1) Giai phuong trinh
a) Vx> —3x—4 =2x-10.
b) VX+1++4—x+/(x+1)(4-x) =5.

2) Mot cong ty TNHH trong mot dot quang cao va ban khuyén méi hang héa (1 san pham méi cta
cong ty) can thué xe dé chd 140 ngudi va 9 tan hang. Noi thué chi ¢ hai loai xe A va B, trong

d6 xe loai A c6 10 chiéc, xe loai B ¢6 9 chiéc. Mot chiée xe loai A duoc cho thué voi gia 4
triéu, loai B gid 3 triéu. Hoi cong ty phai thué bao nhiéu xe mdi loai dé chi phi van chuyén 1a
thap nhat, biét ring xe A chi chd duoc t6i da 20 nguoi va 0,6 tan hang, xe B chg duoc t6i da
10 ngudi va 1,5 tan hang.
Bai 111 (4,0 diém) Cho tam giac ABC,c6 BC =a,CA=b, AB =c. Ky hi¢u h, 1a d6 dai duong cao xuét
phét tr dinh A va p la ntra chu vi ctiia tam giac ABC.
1) Chung minh b®—c* =a(bcosC —ccosB).
2) Chimg minh tam gidc ABC cin néu thoa man diéu kién h, =,/p(p-a).
Bai IV (3,0 diém) Cho tam giac ABC c6 | 1a tim duong tron noi tiép tam giac va AB=c, AC =D,
BC=a.
1) Ching minh a.lA+b.IB+c.IC =0.
2) Giastr a=3,b=5.Tim ¢ dé IG L IC, v5i G latrong tim AABC .
Bai V (3,0 diém) Trong mit phang toa 6 OXy, cho AABC biét B (2 —1), duong thing chira dudng cao
va duong phan giac trong qua hai dinh AC co phuong trinh lan luot 13 3Xx—4y+27=0 va
X+2y—-5=0.
1) Viét phuong trinh tong quat ciia duong thing BC va tim toa do diém C.
2) Viét phuong trinh tong quat ciia duong thang AB.
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HUONG DAN CHAM
Cau N@i dung pié
m
Bai 1.1 | Cho ham séy = x* —4x+5 ¢6 d6 thi (P).
2,0d 1) Lép bang bién thién ham sé
a=1>0. (P) cdbé 1dm quay Ién trén. 0,5
Pinh 1(2;1)
0,5
¥ | —o 2 +x
V' - 0 +
o oo 10
¥y \ /
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Bai 1.2 2) Duong thang d:y=mx+6 cit (P) tai hai diém phén biét A B c6 hoanh d¢ lan
204 lugt 1a X, X, . Tim gid tri nho nhat cia T =[x — X, |
Phuong trinh hoanh d¢ giao diém ciia (P) va d :
X2 —4x+5=mx+6 < x*—(M+4)x-1=0. 05
Do ac =-1<0, phuong trinh ludn ¢6 2 nghiém trai dau x,, X, véi moime R 0,5
. 1 1 1 1 . £
Tacd x.x,=-1e X, =——.Suyra T =|x —X,| =[x +—|=|x|+|—{=2(dox,—cling dau) | 05
X X X X
Déu “=" xay ra khi m=—4. 05
Bai Giai phuong trinh:
1.1
4,0d
2x—10>0
a) VX*-3x-4=2x-10 & 2 0,5
(2x—10)" =x*—3x—4
Xx>5 X>5
1, ) ., 05
4x° —40x+100=x"—-3x—4 3x°—37x+104=0 ’
Xx>5
¥ =8 Lx—s
13 0.5
X==—
3




Vay pt dd cho ¢d 1 nghiém X =8. 0,5
b) VX+1++/4—x+/(x+1)(4—x) =5. Diéu kién xic dinh: —-1<x<4,
0,5
2 ]
it t =X+ 1+vA—X (dk t20) = X+ D(@E—x) =%(*)
s t*-5 ) t=3
PT tré thanh: t+ =5 ot +2t-15=0 < 0,5
t=-5 (I)
Véi t =3thay vao (*), ta duoc /(x+1)(4-x) =2 0,5
x=0 )
(X+)(4-x)=4 & -x*+3x=0 < {x _3 (Théa man diéu kién) 05
Vay tap nghiém ctia phuong trinh: S ={0;3} .
Bai | Mot cong ty TNHH trong mot dot quang céo va ban khuyén mai hang hoa ,...
11.2
2,0d
Goi X lasd xeloai A(0<x<10;xeN), y 1aso xe loai B (0<y<9;yeN).Khido tong
chi phithué xe la T =4x+3y .
Xe A cho tdi da 20 nguoi, xe B cho tdi da 10 nguoi nén tong sé nguoi 2 xe cho ti da 05
dugc 1a 20x +10y . ’
Xe A ché duoc 0,6 tin hang, xe B ché duoc 1,5 tan hang nén tong lugng hang 2 xe cho
dugcla 0,6x+1,5y.
0<x<10
. 0<y<9
Theo gia thiét, tacé { (*) 05
20x+10y >140
0,6x+1,5y>9
Biéu dién mién nghiém cia hé bat phwong trinh (*) 1a tir giac ABCD ké ca mién trong cua
tr giac.
Biéu thirc T = 4x +3y dat gia tri nho nhét tai mot trong cac dinh cua tr giac ABCD.
; \11 B
RS 05
0 1 2 3 4 5 [ ?\ 8 9 10
. . X=5
Tai cac dinh A(10;2);B(10;9);C [2;9); D(5;4), tathay T dat gia tri nho nhat tai { 4
y= 0,5
Khido T, =32.
Bai

1.1

Cho tam giac ABC,...




20a 1) Chung minh b®-c* =a(bcosC—ccosB)
Ap dung dinh li Cosin, Ta c6
a(bcosC—ccosB)=abcosC —accosB Lo
a’+b*>—c’ a’+c”—b? ’
=ab —ac
2ab 2ac
a’+b>-c® a’+c’-b’
— _ =b2_C2
5 5 1,0
Bai | Ching minh tam giac ABC can néu thoa man diéu kién h, = /p(p-a).
1.2
2,0d
2 —a)(p-b)(p-c
racon, 25 _2lp(p=a)(p-b)(p—c)
a a
Tu gia thiét, ta co 1,0
2yp(p-a)(p-b)(p-c
‘/ ( )(a ) )z p(p-a) < 2(p-b)(p-c)=a
Ap dung bat dang thirc Co si, ta co
2/(p-b)(p-c)<(p-b)+(p-c)=a 1,0
Diéng thirc xdy ra khi va chi khi (p-b)=(p-c)< b=c. (Ppcm).
Bai | Cho tam giac ABC c6 | la tim duong tron ngi tiép tam gisac vaAB=c, AC =D,
;_\2)](-1 BC =a. Chitng minh: a.lA+b.IB+c.IC =0.
Kéo dai Al cit BC tai D.
Theo tinh chat dudng phén giac,ta co: )
DB _AB _C xhids
DC AC b
- 0,5
b.DB +c.DC =0 -
& b,(1B-15)+c(IC - 15) =0 |
— — . B D C
< (b+c)ID=b.IB+c.I
Vi Bl , CI la phan giac ABD va ACD nén ﬂ: BA = CA = BA+CA
ID BD CD BD+CD 05
_b*C b ge alA+(b+c)ID=0=alA+hIB+cIC =0
a
Bai | Giasr a=3,b=5.Timc d IG L IC v6i G latrong tim AABC .
V.2
20d
Taco alA+bIB+¢cIC=0=CI = (aﬁ+b(§)
a+b+c
0,5
Mt khie GI = CT ~CG = ———(aCA-+bCE ) - < (CA+CE)
a+b+c 3




hay a{L_EJFA{L 1}@

a+b+c 3 a+b+c 3 0.5
Suy ra IG wdng géc véi IC  khi va chi khi IGIC=0 .
I )
< (ab+CBCA)[b(2a-b-c)+a(2b-a-c)]|=0
Do ab+CB.CA=ab(l+cosC)>0 nén ta co:
4ab—a* —b?
b(2a—-b-c)+a(2b—a-c)=0<c=
( ) ( ) a+b 0,5
. - 1
Vé6i a=3,b=5 thi C=ZS.
Cau | Trong mat phing toa d6 OXy, cho AABC biét B(2;—1), dudng thing chira dudng cao va
V.1 | duong phan giac trong qua hai dinh A C c6 phuong trinh lan lugt 14 3x—4y+27=0 va
20d | Xx+2y-5=0.
1)Viét phuong trinh tong quat ciia duong thing BC va tim toa d6 diém C.
Puong thang BC 1a duong thing qua B (2;-1) va vudng goc véi duong cao AH .
BC diqua B(2;-1) va c6 vécto phap tuyén n,. = (4;3) nén c6 phuong trinh: 1,0
4(x-2)+3(y+1)=0< 4x+3y-5=0.
Piém C la giao diém ciia dudng thang BC va duong thang CK nén toa do cia C la
. . 4x+3y-5=0 x=-1
nghiém cua hé phuong trinh: y & . Vay C(-13). 10
X+2y-5=0 y=3
Cau 2) Viét phuong trinh tong quat cia duong thang AB.
V.2 : i
1.0d Goi M (X, ; Yy ) 1a diém doi ximg voi B qua CK .
Vécto BM = (X —2; ¥y +1) vudng goc voi vécto chi phuong cua CK nén ta c6 phuong
trinh 2(x, —2)—(yy +1)=0<2x, -y, -5=0. (1)
Trung diém caa BM 12 | (X“"Tﬂ,yMT_lj € CK nén ta c6 phuong trinh: 0.5
1
EXM +Yy —5=0.. (2)
Giai h¢ (1),(2) taduge M (4;3). Do CK la duong phan gidc clia goc ACB nén M e AC.
Puong thing AC ¢6 phuong trinh: y—3=0.
Diém A la giao diém cua hai duong thing AC va AH nén tim dugc A(-5;3). 05

Puong thing AB di qua hai diém A(-5;3) va B(2;-1) c6 phuong trinh 4x+7y-1=0.

Luu y: Hoc sinh lam theo cach khac ding van cho diém téi da.




