80 GIAO DUC VA PAO TAO KY THI CHQN HQC SINH G101 THCS
TINH YEN BAI NAM HQC 2022 - 2023

!_Dt CHINN Tul'r('J Mén thi: TOAN

_ Thévi gian: 150 phit (khdng ké thoi gian giao dé)
(Dé thi ¢é 0] trang, gom 05 céu) Ngdy thi: 02/3/2023

Chu 1. (4.0 diém)

1. Rut gon bidy thirc S = ‘/2 '2‘/5 + J“ '3‘5 .

2. Cho P(z) = 1° + az” + bz + ¢ véi a,b,c 1A cic 38 thyc. Bi&t ring P(2) = P(3) = 2023.
Tinh gid trj cia bidu thirc Q = P(5) - P(0).

Cilu 2. (3.0 diém) Gidi phuong trinh 8

1
[3: -5 % 3z +5
Chu 3. (6,0 diém) Cho dudmg trdn thm O dudmg kinh AB. MOt diém H cd dinh thudc ban kinh
OB (H khic O vA B). Qua diém H ké ddy cung MN vudng géc véi dudmg kinh AB. MQ
diém ' di ddng wrén cung nhd AN (C khic A vd N ). Goi L 14 gino didm ciia BC va MN .

8) Chimg minh ring ACLH 1& mdt ws gide ndi tiép vd BH.BA = BL.BC .

b) Chirng minh ring BN 12 tiép tuyén cia dudmg trdn ngogi tidp tam gidc CLN .

¢) Dudmg thing qua N vd vudng goc véi AC cit AMC wi D. Tim vj trl cia diém C trén

cung nhd AN cia dubmg trdn tm O sao cho di¢n Uch tam gidc ADM dat gid trj Ién nhét.
Chu 4. (4.0 diém)

I

1 ] 9z - 25
+1=

1. Tim 1t cd cdc b) ba sd nguyén 14 (p,q¢,r) théa mn (p* +1)(¢* +1) = r* +1.

2. Cho m va n la céc 86 nguyén duong théa min mn + 1 chia hét cho 24, Chimg minh ring
m 4 n ciing chia hét cho 24,

Chu 8. (3.0 diém)
1. Cho z,p, 2 1A céc s8 thyc duong thda man z + y + 2 = 3. Chimg minh ring
ptz . z+z+x+y > 3.
T+l y+1 z+41
2. D chudn bj cho Ky thi chon hec sinh gidi cdp tinh, ban Tang quyét dinh luydn tdp gidi mt
sd bii toan trong vong 6 twn. Theo dy dinh, ban Ting s2 gidi it nhit mdt bai tokn mdi ngdy va

khong qué 10 bai todn mdi tudn. Chimg minh ring ludn t3n tai mdt chudi ngdy lién tidp ma trong
khodng thdi gian d6 1dng sb b 1odn Ting gidi bing 23.

Hét
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS
TINH YEN BAI NAM HQC 2022 - 2023
PE THI CHINH THUC MON TOAN
Thoi gian lam bai: 150 phit (khéng ké thoi gian phat dé)

1. Riit gon biéu thitc s:\/z';§ +\/6'3*/§.

2
2. Cho P(x)=x+ax’+bx+c véi a,b,c 1a céc sd thuc. Biét rang P(2) =P(3)=2023.
Tinh gid trj biéu thic Q=P(5)—P(0).

2 —
Cau 2. Giai phuong trinh 8( ! + ! j+ 1=, /u .
3x-5 3x+5 X

Cau 3. Cho duong tron tdm O duong kinh AB . Mot diém H cb dinh thudc bén kinh OB (
H khic O va B). Quadiém Hkeé diy cung MN vudng géc véi duong kinh AB . Mot diém C
di dong trén cung nhd6 AN (C khiac A va N ). Goi L la giao diém cia BC va MN .
a) Chirng minh réng ACLH la mot tir gidc ndi tiép va BH.BA = BL.BC .
b) Chiing minh rang BN 1la tlep tuyen cua duorng tron ngoai tlep tam gidc CLN .

¢) Puong thang qua N va vudng géc véi AC cit MC tai D.Tim vi tri ciia diém C trén cung
nhd AN ciia duong tron tim O sao cho dién tich tam gidc ADM dat gia tri 16n nhat.

Cau 1.

Cau 4.
1. Tim tét ca cdc bd ba s nguyén 6 (p,q.r) thoaman (p*+1)(g” +1)=r"+1.
2.Cho m va n 1a cdc s6 nguyén duong théa man mn+1 chia hét cho24 . Ching minh ring m+n
cling chia hét cho 24 .

Cau 5.

1. Cho x, y,z 1a cdc sb thuc duong théoa mén x+ y+z =3 . Ching minh rang
VYL XX YTV 53,
x+1 y + I z+1
2. DBé chuén bi cho Ky thi chon hoc sinh gioi cap tinh, ban Tung quyet dinh luyén tap giai mot 5O
bai todn trong vong 6 tuan Theo dy dinh, ban Tung s& giai it nhit mot bai todn moi ngay va
khong qua 10 bai toan moi tuan Chirng minh rang 1udn ton tai mot chudi ngay lién tiép ma trong

khoang thoi gian d6 tong s6 bai todn Tung giai bang 23.
Hét
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Cau 1.

Cau 2.

Cau 3.

LOI GIAI

2-\3 +\/6-3\/§
2 2
2.Cho P(x)=x+ax’ +bx+c véi a,b,c 1a cic sb thuc. Biét ring P(2) =P(3) =2023.

Tinh gid trj biéu thic Q=P(5)—P(0).

1. Rit gon biéu thirc S = \/

Loi gidi
1. Ta cé:
S_\/z-ﬁ+\/6-3ﬁ_ (2-\/§)z+ (6-3\/5)2_2-J§+6-3J§_2-J§+ 6-3v3
Vo2 2 \2(2-3) \2(6-3v3) VB-1 343 \B-1 B(V3-1)

VA
V3(v3-1)

2. Ta cé:

P(2)=P(3)=2023 ©8+4a+2b+c=27+9a+3b+c=2023=5a+b=-19

Do d6:

Q=P(5)-P(0)=(125+25a+5b+c)—c=125+5(5a+b) =125+5(-19) =30.

=1

2_
GiéiphuorngtrinhS( 1 j+1= X725

3x-5 3x+5 X
Loi giai
-5
—<x<0
+ Diéu kién:
x>=
3
2 2
+Tacé:8( ! + ! j+1:‘/9)C 25(:)8. 26x +1= /9x 25(*)
3x-5 3x+5 X 9x" —-25 X
2 _ 2
+Dit t= ox 25>0<:>t2=9x 25@%: 2x
X X t~ 9x" =25

+ Khi d6, phuong trinh

(*)@S.tgﬂzt@t3—t2—48:0(:>t3—412+3tz—48:0(:(t—4)(t2—3t+12):0<:>t=4

x=-1,(th.m)

2_
X =25 L 9x 16x-25=0

+Véir=44° = 25
X x:E,(loai)

+ Vay: Phuong trinh da cho c6 tap nghiém la S ={-1}.

Cho dudng tron tim O dudng kinh AB . Mot diém H ¢ dinh thudc ban kinh OB (H khic O
va B). Qua diém H ké day cung MN vudng géc voi duong kinh AB . Mot diém C di dong trén
cung nho AN (C khiac A va N ). Goi L la giao diém ciia BC va MN .
a) Chtng minh raing ACLH 132 mot t& gidc noi tiép va BH .BA = BL.BC .
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b) Chimg minh ring BN 1 tiép tuyén ciia dudng tron ngoai tiép tam gidc CLN .
¢) Buong thang qua N va vudng géc véi AC cat MC tai D. Tim vi trf cia diém C trén cung
nho AN cuta dudng tron tdm O sao cho dién tich tam gidc ADM dat gié tri 16n nhat.

Loi giai

a) TG gidc ACLH ¢6: AHL=90° vA ACL=ACB=90°. Suy ra ACLH ndi tiép.

Ta c6: AHLB <> ACAB, (g.8) =~ BL ., pr A— BL.BC
BC BA

b) Ta c6:

BNL=BNM .

NCL=NCB.

Do AB L MN = B 1a diém chinh giita cung MN . Do d6 BNM = BCN .

Suy ra BNL=NCL. Suy ra BL 1a tiép tuyén cua dudng tron ngoai tiép tam gidc CNL.
¢)Do ND 1 AC va BC L AC nén ND//BC.

Goi J 1a giao diém cia AC va DN .

Tacé: JCN +NCB=90° , DCJ + JCN + NCB + BCM =180° ma
BCM = BCN = DCJ = NCJ .

Suy ra CJ la duong trung truc cia ND hay AC la trung truc ciia ND.
Tacé: AD=AN =AM .
K¢ AK | DM = AAKM <> AACB,(g.g)

2
S AM
= S {0 o5 ==

Tacé: S,,,, 16nnhite S, ., 16n nhit< S, ., 16n nhét
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Cau 4.

Cau 5.

Ma: S, = %d (C,AB).AB 16n nhit < C 1a diém chinh giita cung AB, (vi d(C,AB)<R)

1. Tim tét ca cdc bd ba sd nguyén td (p, q, r) thoa man (p2 +1)(q2 +1) =r’ +1(*) .
Loi giai
1. Vi (p,q,r) 12 mot bo ba sd nguyén t6 thoa man (p2+1)(q2+1)=r2+1:>r>3:>rlé
= r>+1 chin
= p’ +1;¢" +1khdng cling 1&
Giasirrang p=2= p>+1=51é= ¢ +1 chin. T (*) =>5¢° +4=7r
+Néu ¢ 1a sb nguyén t6 khong chia hét cho 3 thi
g> =1 (mod3)=5¢" =2 (mod3)=5¢°+=0 (mod3) < r’* =0 (mod3) < r=0 (mod3) , mar
la s6 nguyén t6 16n hon 3, (khong théa man)
=qg=3.
+Khi d6: r’=49=r=7
Vay: cdc b ba s nguyén t (p,q,r) théaman (p* +1)(g*+1)=r" +1(*) 1a:(2:3;7):(32;7)
2.Cho m van 12 cic s6 nguyén duong théa man mm+1 chia hét cho 24 . Chimg minh rang m+n
cling chia hét cho 24 .
Loi giai
+ bat :A=mn+1+m+n:(m+1)(n+l);B:mn+1—m—n:(m—1)(n—l)
+Xét AB=(m’-1)(n’-1)
+Vimn+1:24 = m[24van/24 = m]/3van]3 = m*-1:3va n’ -1:3 = AB:3, (1)
+Mitkhdc, vi mn+1:24 = mn 1é = m va nclinglé = m?> —1:8 va n’ -1:8 = AB:&, (2)

A24 | (mn+1)+m+ni24=m+ni24 )
,(vi(mn+1):24)

Tir (1) va (2 cAB2W = T =
+ Tuw (1) va (2) suy ra {3:24

(mn+1)—(m+n)524:>m+nf24

1. Cho x, v,z 1a cdc sb thuc duong théa man x+ y+z=3 . Chimg minh rang
VYL ZAX XFVs3,
x+1  y+1  z+1
Loi giai

y+z z+x x+Yy
+ +
x+1  y+1  z+1
+ Vi x+y+z=3=>x+y=3-z;y+z=3-x;x+z7=3-y
+ Khi d6:
A:3—x+3—y+3—z:>A+3:[3—x+1j+ Eb +[—3_Z+1)
x+1 y+1 z+1 x+1 y+1 z+1
4 4 4
+ +
x+1 y+1 z+1
+Vix+y+z=3=x+y+z+1+1+1=6.

1.bat A=

= A+3=

+ Ta cé: A+3+6=i+x+1+i+y+1+i+z+1
x+1 y+1 z+1

) s 4 4
+ Ap dung, bat ding thirc Co- Si, ta c6: ——+x+1> (—j.(x+1) =4
x+1 x+1
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4 4
Tuong ty: ——+y+12 [—J.(y+1):4
y+1 y+1

a2t 41> (i)(z+1):4

z+1 z+1
+ Cong vé voi vé ba bat dang thiic trén, suy ra: A+9>4+4+4 < A>3
+ Dau “=" xay ra
4
—=x+1
x+1
4
A+924+4+4 s —=y+lex=y=z=1
y+1
4
—=z+1
z+1

2. Pé chuén bi cho Ky thi chon hoc sinh gioi cap tinh, ban Tung quyet dinh luyén tap giai mot
sO bai todn trong vong 6 tuan Theo dy dinh, ban Tung s¢ giai it nhat mot bai todn moi ngay va
khong qua 10 bai todn mdi guan Ching minh rang ludn t6n tai mot chudi ngay lién tiép ma
trong khoang thoi gian d6 tong so bai toan Tung giai bang 23.

Loi giai
+ Goi x, lan Iuot 1a s6 bai todn ma Tung giai trong ngay thir i, (1<i<42,ie 7).
Do Ting s& giai it nhit mot bai todn mdi ngay va khong qud 10 bai todn trong mdi tudn nén:
I<x <4
+Dat: S, =x+x,+..+x.(i=142), taco: S, =S, (Vi# j; j=142)
+ Xéttap hop A={S,;S,;...;S,,} v6i 1<S,<60va B={S,+23;S,+23;...;S,, +23} véi
24<§,+23<83.
Hai tap hop A va B c6 tat ca 84 phan tir, nhan céc gi tri trong tap hop {1;2;3;...;83}, (vi
Sp,=x+x,+..+x,<6.10=60 nénS,, +23 <60+ 23 =83) nén theo nguyén ly Di- rich -1é,
ton tai hai phan tir bang nhau.
Mit khéc, hai phan tir bang nhau nay khong ciing thudc A, khong ciing thudc B vi S; #S;nén
mot phﬁn tir thudc A va mot phé‘m tr thudc B, chéng han §,e Ava Sj +23e B.
Khi d6: S, =S, +23,(i> j) nén S, -5, =23
Vay, tir ngdy thtr j dén ngay thir i 12 chudi ngay lién tiép ma trong khoang thoi gian d6 tong sb
bai todn Tung giai bang 23. ]

---Heét---
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