SO GIAO DUC VADPAOTAO  KY THI CHON HQC SINH G101 CAP TiNH LOP 9

QUANG NGAI NAM HOQC 2024-2025
PE CHINH THUC MBN: Toan

Thoi gian lam bai: 150 phat

Bai 1. (4,0 diém) , ,

1) Tim so tu nhién n sao cho so6 N? + 2n + 12 la so chinh phuong.

2) Tim cac cap s nguyén duong (X;y) théa man 6x+5y +18=2xy.

3) Chiing minh véi moi s nguyén chn m thi m3+ 20m chia hét cho 48.
Bai 2. (4,0 diém)

1) Cho bidu thic: A —[ XF3X=8__ 1 ) Vx-1 o b,
XX +1 \/§+1 x—\/§+1

R0t gon biéu thirc A va tim céc gié tri caa x dé A c6 gié tri nguyén.
2) Cho ba sb duong x,y,z théa man /xy +./yz +vzx =1.

, , X2 y2 Z2
Tim gi& tri nho nhat cua biéu thirc P = + -

Y+Z Z+X X+Y

Bai 3. (4,0 diém)
1) Giai phuong trinh : x* -3 =2v2x+3

. Xy+Xx+2y=14
2) Gidi h¢ phuong trinh: ¢ & )
X*+6x°+12x—-y=—7

Bai 4. (7,0 diém)

1) (2,0 diém) Mot san vuon hinh chit nhat dugc lat boi AN
cac vién gach hinh bat gidc déu va cac vién gach hinh vuong
hozc hinh tam giic vudng can (hinh v& minh hoa). Biét canh
bat giac déu bang 2dm va sb gach hinh bat giac déu 1a 500
vién. Tinh dién tich phan san vuon duge 1at boi nhimg vién N
gach khong phai 13 hinh bat giac déu.

2) (5,0 diém) Cho duong tron (O, R)va day BC =R+/2 ¢ dinh, diém Adi dong trén
cung 1é6n BC sao cho tam giac ABC nhon. Cac duong cao BD,CE cua tam giac ABC
cit nhau tai H. Tia BD,CElan luot cat duong tron (O,R)tai M, N. Hai dudng thang
NB va MC cit nhau tai P.

a) Tinh s6 do cung BC va sb do goc ACM.

b) Chirng minh ba diém M, O, N thang hang va PH = MN.

¢) Ching minh duong thang PH ludn di qua mot diém c6 dinh.
Bai 5. (1,0 diém)

Cho hinh vuéng ABCD c6 AB=a. Goi M la mot diém di dong trén dudng
chéo AC (M khac A va C). Ké ME vubdng goc véi AB (E € AB) va MF vudng
g6c v6i BC (F e BC). Tinh dién tich nho nhét cua tam gidc DEF theo a.

—-HET----
Can bg coi thi khong giai thich gi thém



SO GIAODUC VADPAOTAO  KY THI CHON HQC SINH G101 CAP TiNH LOP 9

QUANG NGAI NAM HQC 2024-2025
PE CHINH THUC MBN: Toan

Thoi gian lam bai: 150 phat
(Hwéng dan cham c6 6 trang)
HUONG DAN CHAM
Bai 1. (4,0 diém)
1) Tim s tu nhién n sao cho sé n? + 2n + 12 14 s6 chinh phuong.
2) Tim céc cdp sb nguyén duong (X;y) théa man 6x+5y+18=2xy.
3) Chitng minh vé&i moi s6 nguy@n chdn m thi m3+ 20m chia hét cho 48.

Bai Tom tit cich giai Piém
Vin? + 2n + 12 14 sb chinh phuong
nénditn?+2n+12 =k?(k e N) 0,25
= (NP+2n+1)+11=k®> <k?-(n+1)*=11 0,25
< (k+n+1)(k-n-1)=11 0,25
Tacok+n+1>Kk-n-1vachang lanhitng sé nguyén
duong,néntaco (k+n+1)(k-n-1)=11.1 0,25
1.1 K+n+1=11
(15 diem) | < {k_n_lzl 0,25
{k=6
S
n=4
Vay s6 tu nhién can tim la n = 4. 0,25
TacO 6x +5y + 18 = 2xy < 2xy - 6x - by = 18 0,25
& 2Xy —6x+15-5y =33 < 2x(y—3)-5(y-3) =33 0,25
< (y-3)(2x-5)=33 0,25

X, y nguyén duong nény —3>-2;2x—-5>-3, do d6 chi co
cac truong hop sau:

y-3=1 x=19
TH1: Rt

2x-5=33 " |y=4
1.2 y—-3=33 X=3 0,25
.2 TH2:
(1,5 diém) {2x—5=1 Q{y:36
{y—Szll {x:4
TH3: &
2Xx—-5=3 y=l4 0’25
{y—3:3 {x:8
TH4: &
2x-5=11 y=6
Céc cap 56 nguyén duong déu thoa man dang thic trén 095
Vay cac cap so can tim ( 3; 36), (4; 14), (8;6), (19; 4). :
Vim chin nén m=2k (k e Z) = m®+20m = (2k)* + 40k 0,25
s | TEK 40K =8(k +5k) = B[ (K* —k) +6k | =8(K" —K)+ 48K 0,25
(1,0 @iém) | Tacok® —k =k (k-1)(k+1):6 =8(k* —k):48; 0,25
ma 48k:48
Vay m?®+20m chia hét cho 48. 0,25

Bai 2. (4,0 diém)




1)Chobiéuthac:A:(X+3&—3 1 J Jx -1

XA X+1 _\/;+1 'x—\/;+1
R0t gon biéu thirc A va tim cac gié tri caa x dé A c6 gié tri nguyén.

2) Cho ba sb duong x,y,z théa man /xy +./yz +vzx =1.

vol Xx>0;x=1.

) i x2 yz 72
Tim gi& tri nho nhat cua biéu thirc P = + +
Y+Z Z4+X X+Y
Bai 2 Tom tit cach giai Diém
* Vi diéu kién x>0;x =1
A x+3\/§—3—(x—\/§+1) .X_\/;Jrl 05
(\/;+1)(x—\/§+1) Ix-1
__ 4x-4 05
(Vx+1)(vx-)
4(Vx-1) 4
C(Wr)(Vx-1) Wxe 05
2.1 1 *ysididu kién x>0;x =1, taco
(2,5 diem)
0< <4 0,25
\/;+1
Ma A nhan gia tri nguyén nén A < {1;2;3;4} 0,25
Néu A = 1 thi x = 9 (nhan);
Neu A =2 thi x = 1 (loai);
, T 0,25
Neéu A=3thix= §(nhan);
Néu A = 4 thi x = 0 (nhan);
Vay x e{o;%;g}. 0,25
Theo bat dang thirc Cauchy
2
Taco: — y+z>2/ y+z: Z=x
y+12 2
y? X+ X+z _, Y
2.2 = 2\/ =Y
. 2
(1,5 diém) ij i
Z y+x > 9 y+x _ E_ 0’5
y+x y+X 2
Cong tirng Vé cac bdt trén:
P+y+z+x+z+y+X2x+y+z
4 4
SuyraP 2w. 0,25

Theo bat dang thicc Cauchy




X+yz\/x7;¥z\/ﬁ;%2\/§

2 0,25
nénx+y+zzﬂ+ﬁ+ﬁ
hayP2X+y+Zz\/X7y+\/ﬁ+\/§:1 0,25

, 2 2 2
Déu “=" xay ra khi

x> z+y. 72 X+y.y?  x+z

y+z 4 'y+x 4 ‘z+x 4
Xx=y=zxy =yz =\2x =1
MinP = L khix=y=z=~. 0,25
2 3
Bai 3. (4,0 diém)
1) Giai phuong trinh : x* —3=2+/2x+3
. Xy+X+2y=14
2) Giai hé phuong trinh: 4 & )
X*+6X°+12x—-y=-7
Bai 3 Tom tit cach giai Piém
3
bK: XZ_E 0.25
X2 =3=22x+3 & X2 +2x+1=2x+3+2V2x+3 +1 0.95
& (1) =(V2re3 +1) |
3.1
@0diém) | _|*HI=VREIAL 0 fa=2x3 @) 0,25
x+1:—(\/2x+3+1) x+2==2x4+3 (2
x>0 x>0 05
1)< & &S x=3 '
() {x:\/2x+3 {x2:2x+3 g
(2) vd nghiém, vi véi BK xz—gthi VT >0;VP <0 0,5
Vay tap nghiém cta phuong trinh 1a$ = {3}. 0,25
Xy +X+2y =14 y(x+2)+2+x=16
&
X*+6X +12x—y=-7 | x*+6x>+12x+8=y+1 05
(x+2)(y+1)=16 (1)
A 3
3.2 (X+2) =y+1 (2 0,5
(2,0 diém) | Thé (2) vao (1) dugce
4
= :+
(x+2) =16 < x+2=+2 0.25
- X=0=>y=7
Vay nghiém cta hé phuong trinh 1a (0;7);(—4;—9). 0,25

Bai 4. (7,0 diém)




1) (2,0 diém) Mot san vuén hinh chit nhat dugc 1t boi
cac vién gach hinh bat giac déu va cac vién gach hinh vuong
hogc hinh tam giac vuong can (hinh v& minh hoa). Biét canh
bat giac déu bang 2dm va s6 gach hinh bat giac déu la 500
vién. Tinh dién tich phan san vuon duoc lat boi nhitmg vién
gach khong phai 1a hinh bat giac déu.

2) (5,0 diém) Cho duong tron (O, R)va day BC = R+/2 ¢b dinh, diém Adi dong trén
cung 16n BC sao cho tam giac ABC nhon. Cac duong cao BD,CE cua tam giac ABC
cit nhau tai H. Tia BD,CElan luot cit duong tron (O,R)tai M, N. Hai duong thang
NB va MC cit nhau tai P. ,

a) Tinh s0 do cung BC va so do goc ACM.
b) Chung minh ba diém M, O, N thang hang va PH = MN.
¢) Chtng minh duong thang PH ludn di qua mot diém cb dinh.

Bai 4 To6m tit cach giai Piém

Xét mot hinh vudng chira vién gach hinh 05
bat giac déu canh 2 dm. \ / /

4.1 BN tam giac vudng can nam ngoai
(2,0diém) | vién gach hinh bat gidc déu ghép lai dugc mot hinh vudng 05
: canh 2 dm cd dién tich bang 4 dm2.

Nhu vay ang véi mdi vién gach hinh bat giac déu, cé dien
tich 4 dm? duoc lat bai cac vién gach khéng phai la hinh bat 0,5
giac déu.

Vay dién tich phai tim la 500 x 4 = 2000 (dm?) = 20 (m?). 0,5

Hinh vé ding

4.2
(5,0diém)

0,5




a) (1,5diém)

*C6 BC? = (RJE )2 =2R> = 0B® + OC> = AOBC vudng 0.25
can tai O (theo DL Pitago dao).

Do d6 BOC =90° (gbc & tam chén cung BC) 0,25
= sd BC =90° 0.25
*BMC = %.90O = 45° (chan cung BC) 0,5
Ma ADMC vudng tai D=> ACM =45’ 0,25
b) (1,5diém)

*BAC = ACM =45° = AB//CM 0,25
Ma AB LCN

Nén CM L CN = MN la duong kinh cua dtron (O) hay ba 0,25
diém M,O, N thang hang.

* ACMH vudng c6 CMH =45°nén ACMH vudng can tai C 025
= CM =CH (1) ’

* MBN = MCN =90°(gbc ndi tiép chan nira dtron) nén H 0,25
la trye tam cua APMN = PH 1L MN tai L

* CMN = CHP (cung phu CPH )(2) 0,25
* CO NCM = PCH =90° (3)

Tu (1), (2), (3) Suy ra AMCN = AHCP = MN = PH 0,25
¢) (1,5 diém)

Goi I 1a trung diém ctia PH. Ta C/m I 13 diém c¢b dinh. 0,25
* CO BI 1a trung tuyén ng v6i canh huyén ciia tam giac

vuong PHBnén IP = IH = IB = AIBH cén tai |

= IBH = IHB(4) 0.25
* CO IHB = MHL(5)(dbi dinh)

*C6 OM = OB = AOMB cén tai O = OBM = OMB(6) 0,25
*C6 MHL+OMB=90°(7)(doPH L MNtai L)

Tur (4).(5).(6).(7) = IBH + OBM =90° = BI L BO 0.25
Suy ra Bl 1a tiép tuyén ciia dudng tron (O) 0.25
* C/minh tuong ty: Cl 1a tiép tuyén ctia duong tron (O).

* Vi duong tron (O) cb dinh, diy BC c6 dinh nén hai tiép

tuyén BI, CI ¢6 dinh. Do d6 diém I ¢ dinh. Vay PH di qua 0,25
diém c6 dinh I (DPCM)

Bai 5. (1,0 diém)




Cho hinh vuéng ABCD c6 AB=a. Goi M la mot diém di dong trén duong
chéo AC (M khac A va C). Ké ME vubdng goéc véi AB (E € AB) va MF vubng
goc véi BC (F e BC). Tinh dién tich nho nhat cua tam gidc DEF theo a.

Bai 5 Tom tit cach giai Piém

A E B

bat AE=x,CF=y
Bai 5 =>MF=CF=BE=y;BF=xvax+y=a
(1,0 diém) | Sper =Sasco ~Saoe ~ Socr — Seer

© 0,25

2
= 2_%_ﬂ_ﬂ = az_g(x+y _ﬁ:a__ﬁ
2 2 ) 2 2 ) 2 2 2
Ta c6 Soer Nhé nhét khi xy 16n nhat. 0,25
2 2 2
Xty a  _ _a .. a
<| —2 | =— =>Max(xy) = — khix=y ==
(XY -2 = Maxo) = & knix=y =2
Luc d6 diem M 1 trung diém cia AC. 025
Dién tich nho nhat cua tam giac DEF Ia: ’
: _a* la® 3a e o
Min Sper = R (dvdt) khi M la trung diém cua
AC. 0,25

Ghi chi : + Mdi bai toan c6 thé c6 nhicu cch giai, hoc sinh giai cach khac ma ding
thi van cho diém toi da. T6 cham thao luan thong nhat biéu diém chi tiét cho cac tinh
huong lam bai cta hoc sinh.

+ Piém tirng bai va toan bai khdng lam tron so.




