THAY NGUYEN VIET HA THPT CHUYEN LAO CAI

PE CHiNH THUC
KY THI CHON HOQC SINH GIOI THCS THANH PHO LAO CAI
NAM HOQC 2024-2025
Mon: Toan
Thoi gian: 150 phut (Khong ké thoi gian giao dé)
Ngay thi 03 thang 12 nam 2024
(Dé thi gdm 06 cau, in trong 01 trang)

Ciu 1 (5,0 diém)

1.1. Cho biéu thuc:

Aelo_ 2 y+1 1+ a:y+2\/7 . \/g—\/;_\/g+\/;(
1+\/7 l-zy )| Jay+1 oy -1

x>0y > 02y #1),(2)
a) Rut gon biéu thirc A .

b) Cho % + % =12, tim gia tri 16n nhat ctia A.
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1.2. X¢ét ba s6 thuc duong a,b,c thod man 5 = — . Tinh gié tri bi€u
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Cau 2 (2,0 diém). Khei dong mot gio hoc, ¢6 An cho 16p choi tro choi "Quay s6 nhan
qua". Vong quay so gom 60 gan cac sb tu nhién tur 1 dén 6 (mdi sd gan trén moét 0). Nguoi
choi dugc quay s6 3 1an. Sau 3 1an quay, néu két qua nhan duogc c6 du cac chirsé 3, 1, 2
thi s& dugc nhan qua. Hay tinh xac sudt dé ngudi choi duge nhan qua.

Céu 3(2,0 diém). Binh khoi hanh tir thanh phd Lao Cai vé huyén Bao Thing. Sau d6 5
phut, Minh va An khoi hanh tir huyén Bao Thang vé thanh phd Lao Cai. Trén duong di
Binh gép Minh r0i gip An & hai dia diém cach nhau 6 km . Tinh van toc m01 nguoi? Blet
rang thanh phd Lao Cai cach huyén Bao Thang 33 km ; vén tc ciia Binh gép rudi véan tdc

cia An va bang % vén tdc ctia Minh.

Ciu 4 (2,0 diem) , 7

4.1. Cho a, b la cac so thuc thoa man a + b + ab = 8. Tim gid tr1 nhé nhat ctia bi€u thire
P=a*+b".

4.2.Véi a,b,c > 0,3bc — ac —ab = 1, ching minh rang a’b3e + 0% + ¢ = 30365,

Cau 5 (3,0 diém)

5.1. Chimg minh rang v&i moi sé ty nhién n > 3 thi 4 = n® —n® —n —2 khong phai 1a sb
nguyeén to. , ’

5.2. Cho z, y la cac s0 nguyén théa man zy(zx —y) + 1 chia hét cho 3 . Chimng minh z + y
chiahétcho3.

5.3. Tim tat ca cac s6 nguyén x, y théa man phuong trinh:

62> —zy —2y° +42+2y—7=0.
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CAu 6 (6,0 diém) ,

Cho tam giac ABC nhon (AB > AC) ndi tiép duong tron (O), c6 duong cao AH .
Goi I 1a tam dudng tron noi tiép tam giac ABC . Puong thang Al cat duong tron (O) tai
diém thtr hai la M . Ke duong kinh AK cua duong tron (O). Duong thang MK cit cac
duong thang AH va BC thur tu tai P va Q. Goi F 1a giao diém cia AM va BC.
a) Ching minh: FA.FM=FH.FQ.
b) Chung minh: AAKP can;
¢) Chimg minh: MB? = MK.MQ va tir giac QIHP ndi tiép.
d) Puong thang KI cat duong tron (O) tai diém thir hai 1a D . Hai dudng thang AD va BC
cat nhau tai R . Goi E 1a trung diém cta AR . Chimg minh ba diém Q, I, E thiang hang.
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GIAI PE CHINH THUC
KY THI CHON HQC SINH GIOI THANH PHO LAO CAI
NAM HOQC 2024 - 2025
Mon: Toan
Thoi gian: 150 phut (Khong ké thoi gian giao dé)
Ngay thi 03 thang 12 nam 2024
(Dé thi gdm 06 cau, in trong 01 trang)
Cau 1 (5,0 diém)

1.1. Cho biéu thirc: 4 = | 2 _2 y+1 L+ xy+2\/7 : \/@_\/;—@Jr\/;(
1+\/7 1 -y Joy+1  \Jay -1

z>0y> 02y #1),(2)
a) Rut gon biéu thirc A .

b) Cho \/7 T =12, tim gia tri 16n nhat ctia A.

c \/02+1 ac

1.2. Xét ba s6 thyc duong a,b, ¢ thoa man .= - . Tinh gia trj biéu

b c+Ne +1

1 1 1

thirc P = " N
Jab +abe +1 be+Vb+1 Nea ++4e +1
Giai
1.1
a) Rut gon A ;
1o 2 ) -l
-y -1

21 +vr) 2fay(tevz) 1
1-—zy ' 1—zy \/;y

b) Ta co

11 2
12= 1 +-——>——=2.44
Vo y

6>vVA=36>4
1

A dat GTLN =36 khi » =y = -
1.2

c:\/c2+1_ ac
b b c+\/02+1
\/CQT_C ac(—c+\/c2+1)

= 0= -
b 1
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= (i)

Do (\/c2+1—c)>\c|—020nén%—ac:Ohay abc =1

P

1 1 1
= + +
\/7b+a\/70+1 \/§+\/E+1 @+%+1
1 1
+
\/7b+\/7\/abc+1 \/7c+\/g+1 Jea ++e+1
1
@+\/;+1 \/70+\/Z+1 @+%+1

bat \/g:x;fzy;\/gzz.Tacé xyz =1. Taco
1 1 1
+

P = +

xy+x+1l yz+y+1 zz+2+1
_ 1 N T N Ty _ 1 N T N Ty 1
ry+r+1l zyz+oy+w x2yz+xyz+:1:y zy+rx+1 l+ay+x z+1+ay
Vay P=1

Cau2 (2,0 dlem) Khoi dong mot gio hoc, ¢ An cho 16p choi tro choi "Quay sd nhan qua".
Vong quay s6 gom 6 6 gan cac s tu nhién tur 1 dén 6 (mbi sd gan trén mot 0). Nguoi choi
dugc quay s6 3 lan. Sau 3 lan quay, néu két qua nhan duoc co du cac chir sé 3,1,2 thi s&
dugc nhan qua. Hiy tinh xac suat dé ngudi choi duoc nhan qua.

Giai:

Khong gian miu ¢6 6.6.6 = 216 phan tix

Kha ning thuan loi: Ta can x4c suat dé két qua 3 1an quay c6 chira cac chir s6 3,1 va 12 (co
thé xuit hién theo bat ky thtr tu nao). Tuc 14, ta can 3 lan quay cho ra chinh xac ba s6 3,1,
va 2.

S6 két qua co thé c6 cac sd 3,1, va 2 (cac s6 ndy xuét hién 3 1an trong cic 6 quay, va mdi
lan quay c6 thé 1a 3,1, hoic 2).

Céc két qua co thé xay ra theo cac thir ty khic nhau ctia ba sb nay.

Vay s6 két qua mong mudn 14 sé cach sap xép ba s6 3,1 s6 khac nhau: va 2 trong 3 lan quay,
tirc 1a s hoan vi cta 3 s6 khac nhau :

31=3x2xI1=12

Do d6 xac suat P = =

Céu 3(2, 0 diém). Binh khai hanh tir thanh phd Lao Cai vé huyén Bao Thang. Sau d6 5
phut, Minh va An khoi hanh tir huyén Bao Thing vé thanh phd Lao Cai. Trén duong di
Binh gép Minh roi gip An & hai dia diém cach nhau 6 km . Tinh van toc m01 nguoi? Blet
rang thanh phd Lao Cai cach huyén Bao Thing 33 km ; van téc ciia Binh gip rudi van toc

7 Y ~ 2 A A 9 .
cia An va bang 3 van toc cia Minh.

Giai:
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D A M B

Goi Lao Cai la B, Bao The‘ing la D, vi tri gap nhau ciia Minh va Binh 1a M, cua Binh va
Anla A

. A A 5 1 \ A A ” \ 2 A A 5 . \
Goi van toc cia Binh 1a xkm / h, van toc cua An la gzckm / h, van toc ctia Minh la

3T
—km /h,
5 /

Thoi gian Binh dén M gip Minh 1a y (h) (y > 0)

Taco DM zgx(y—%j;BM = xy; BM + DM = 33 nén 202y —x = 264

DAzzq;[y—i+§)=gxy—%x+4

3 12 z) 3
DM = §xy—lx
2 8

Ta co DA+6:DMﬁgxy—ix+4+6:§xy—lx%éxy—ix:m
3 18 2 8 6 72

Tu(l)va(2)suyra xy = 15;z = 36
Do d6 van toc ctia Binh 1a 36km / h; van toc ctia An 1a 24km / h, van téc ciia Minh 1a
54km / h
Cau 4 (2,0 diém) ’ v
4.1. Cho a,b 1a cac so thyc théa man a + b + ab = 8. Tim gia tri nho nhat cia biéu thirc
P=a>+ b
4.2.Véi a,b,c > 0,3bc —ac —ab = 1. Ching minh rang a’b3¢® + b° + ¢ > 3b3¢2.
Giai
4.1
2(a” + %) >4ab
Cach1: o’ +4>4a | =3P +8>4(ab+a+b)=48 >P>8.
b + 4>4b

Dau bang khi a = b = 2
Cach 2:

Gia thiét = P +2V2vP —1620 = (VP —V8)(WP + 442)20 = P > 8
Déau bang khi a = b =2

4.2 Gia thiét cho 3bc—ac—ab:1<:>ac+ab+1:3bc<:>g+g+bl=3.
c c
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1
c

1
Defltg::c, =y ,tacoarx+ay+ay =3

:>(a+x+y)2>3(ax+ay+:1:y):9:>a+:1:+y>3

Laico a® +2° +¢° :(a3+2)+(x3+2)+(y3+2)—6 >3a+z+y)—6>3

:>a3+l+i>3 hay a3b3c3+b3+c3>3b3c3
S
Cach 2:
. 1 1
CoSbc:ac—ab—1<:>3:ad+ae+de,d=3,e:—
c
A , . 3 1 1
Can chimg minh: ¢° + —+—2>3
3 13
¢’ b
Tuong duong véi a® +d° + e > 3
CH+dP+1 P+ +1l P+l 5 5 3
Taco 3 < + + —>a” +d° +e =2 3.
‘ 3 3 3
Suy ra diu phai chimg minh
Cau 5(3, 0 diém)

5.1. Chimg minh ring v6i moi s6 ty nhién n > 3 thi A = n® —n? —n —2 khong phai la
sO nguyeén to. ’ ’

5.2. Cho z,y la cac so nguyén thoa man zy(x —y) + 1 chia hét cho 3 . Chiing minh z + y
chiahétcho3.

5.3. Tim tat ca cac sO nguyén x,y thda man phuong trinh:

62> —zy—2y° +42+2y—7=0.

Giai

51Taco A=n®—n2—n—2 =(n—2)(n2 +n+1)

Main>3nénn—-2>1van’+n+1>1= Alahopsd

i le(m0d3)
. v # 0(mod3) |y =2(mod3)
5.2 Do xy(ac—y)+1:3 nén xy(x—y)+3:> y#O(modB): _ 43
aziy(modS) xj (mo )
] y=1(m0d3)
=>r+y:3
5.3 Taco

6x2—xy—2y2+4:1:+2y—7=0
< 2z+y)Bz-2y)+22x+y)-7=0
< 2e+y)Br-2y+2)=7
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2x +y 1 ¥ -1 -7
3x—2y+2 ] ¥ | -7 -1
X 1 13/7 | =11/7 | =17/7
y -1 2377 15/7 | —15/7
Tm | (loat) | (loat ) | { loar)

Vay (z,y) = (1;-1) 1a nghiém duy nhét
Céch 2:
62 +(—y+4)$—2y2 +2y—7=0
A= (—y+4)° - 24(—2y2 L2y - 7) — 49y% — 56y + 184 = (Ty — 4)* +168
Pé phuong trinh c6 nghiém nguyén thi A 1a s6 chinh phuong ton tai s6 ty nhién z ma :
A=2"= 22 —(Ty—4)P =168 < (z2+ Ty —4)(z =Ty +4) =168z >| Ty — 4 |
Do z+7y—4 va z— Ty + 4 cung tinh chan 18.
Nén ta xét cac truong hop 2 x 84;4 x 42
tacod « = 1,y = —1 1a nghiém duy nhét
Ciu 6 (6,0 diém) ,

Cho tam giac ABC nhon (AB > AC) néi tiép duong tron (O), c6 duong cao AH .
Goi I la tam duong tron ndi tiép tam giac ABC . Puong thang Al cat duong tron (O) tai
diém thr hai la M . 7 ’ v
K¢ duong kinhAK cua duong tron (O). Buong thang MK cat cac duong thang AH va BC
thir tu tai P va Q. Goi F 1a giao di€ém ctia AM va BC.
a) Chung minh: FA.FM=FH.FQ.
b) Chung minh: AAKP can;
c¢) Chimg minh: MB2 MK . MQ va tir giac QIHP ndi tiép.
d) Buong thang KI cit dudng tron (O) tai diém thi hai 1a D . Hai duong thang AD va BC
cit nhau tai R . Goi E 1a trung diém cta AR . Chirng minh ba diém Q, I, E thang hang.
Giai

a) Do AHQ = AMQ nén AHMQ nditiép = FAH = FQM =aFAH «»sFQM
= — FA _FQ = FA-FM = FH - FQ).
FH

b) Goi: N = AH n(0O) = KN /) BC (vi KN,BC cung 1 AH)
= BK = CN ma M la diém chinh giira cung BC nén MB = MC
= MK = MN = MAP = MKN = MNK = MAK
ma AM | KP =aAKP cantaiA.
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c) @:%sd@:%SdW:M:@

= MB la tiép tuyén cua duong tron (QBK) = MB* = MK - MQ
*Ta co tinh chat quen thudc: MI = MB

Theo trén: MI? = MP? = MK - MQ = MP - MQ

— QIP = 90" ma 5153 90° = QIHP néi tiép

d) Tac6 AR 90° — AID = 90" — KIM = 90° — PIM

_ [PQ = THQ

= AIHR ndi tlep = AIR AHR 90

Ta co AIE DA] IKM IPQ Q[M
= ,1,E thang hang



Xem thém: PE THI HSG TOAN 9
https://thcs.toanmath.com/de-thi-hsg-toan-9
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