SG GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

QUANG NGAI NAM HOQC 2022-2023
- Ngay thi: 23/6/2022
PE CHINH THUC Mbn: TOAN (Hé chuyén)
Thoi gian 12m bai: 150 phit
Bai 1: (1,5 diém)
—Jx+2 X Jx -1
1. Ruit gon bidu thic P=| = = : véi x>0, x=1, x 2 4.
SREILEEE [x-JE—z x=20x ) x-2

2. Tim m & ba dudng thing (d)):y=2x+1, (d,): y=—x+7 va (d;): y=mx+m—4
ddng quy.
Bai 2: (1,5 diém)
1. Chitng minh ri’mg n* +2n° —n? —2n chia hét cho 24 véi moi sb nguyén 7.
2. Tim tét cé céc sb nguyén ducmg n sao cho 25n% +10n+48 14 tich ciia hai s nguyén
duong chén lién tiép.
Bii 3: (2,5 diém)
x? -2x-xp+2y=0
x+y=xy-5 '

2. Cho phuong trinh x* —2(m—1)x+m>—-3=0 (m la tham s8). Tim m & phuong trinh
c6 hai nghiém phén biét x,, x, thoa man (x? — 2mx, + m?)(x; —2mx, + m*) =1.

3. Cho bbn 56 thyc a, b, ¢, d théa man a+b+c+d =10 va a® +b* +c* +d* =28.
Tim gi4 tri 16n nhit cia biéu thic T=ab+ac+ad.

Bai 4: (3,5 diém)

Cho dudng trdn tim O, ban kinh R v hai diém B, C c6 dinh trén (O), BC =R.DPiém 4
thay d3i trén cung 16n BC ctia (0) sao cho 4B < AC . Dudng thing qua B va vudng gbc véi
AC tai K cét dudmg tron (O) tai P (P khéc B). Ké PQ vudng géc véi dudng thing BC tai
0. Tia phén gi4c trong ctia gbc BAC cht canh BC tai D. Tiép tuyéntai 4 cua (O) cét dudng
thing BC tai M.

2
a) Chimg minh ABK = KQP v a@_(DB).
Mc \DC

b) Khi 4 d6i  ximg v6i C qua O, tinh dién tich tir g1ac AMDO theo R.

c) Tia AD c4t dudng tron (0) tai E (khac 4). Ly didm I trén doan thang AE sao cho
EI = EB. Pudng thing BI cét dudng trdn (O) tai L (khéc B). Qua B ké dudng thing vudng
gbe v6i LE cét dudmg thing LC tai F. X4c dinh vj trf diém 4 ¢& 49 dai BF 16n nhit.

Bai 5: (1,0 diém) Mot sb nguyén duong dquc goi 1a “sb dic biét” néu né thoa man dong thoi céc
didu kién sau:

i) Cac chit s6 cua né déu khéc 0

n) S6 d6 chia hét cho 12 va néu ddi chd céc chir s§ ciia né mdt cach tiy ¥, ta van thu duge
mdt s6 chia hét cho 12,

a) Chlmg minh ring mqt “s6 ddc bigt” chi c6 thé chira c4c chit s& 4 va 8.

b) Co tAt ca bao nhidu “sd dic biét” ¢6 5 chit s6?

HET
Ghi chii: Cdn b§ coi thi khong gidi thich gi thém.

1. Giai h¢ phuong trinh {
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PE THI

Bai 1: (1,5 diém)

, R - 2 -1 _,.
1. Rat gon biéu thiic P = (z_£j2—$_2ﬁ> : ﬁ_2v01x>0,x;«él,x7€4.

2. Tim m d€ ba dudng thing (d\) : y =22+ 1,(ds) :y = -z +7va(ds) 1y = mz+m —4
d(‘ing quy.

Bai 2: (1,5 diém)
1. Chting minh ring n* + 2n3 — n% — 2n chia hét cho 24 v6i moi sb nguyén n.

2. Tim tht cd cac sb nguyén duong n sao cho 25n% + 10n + 48 13 tich clia hai sb nguyén
duong chin lién tiép.

Bai 3: (2,5 diém)

22— 22 —ay+2y =0

1. Giai hé phuong trinh {
rT+y=xy—>5

2. Cho phuong trinh 2% — 2(m — 1)z + m?* — 3 = 0 ( m la tham $6). Tim m dé phuong
trinh ¢6 hai nghiém phén biét z, z, théa man (z? — 2max; + m?) (22 — 2mas + m?) = 1.

3. Cho bdn s6 thuc a,b,c,d théa midn a + b+ c+d = 10 va a® + b* + ¢ + d> = 28. Tim
gia tri 16n nhat ctia biéu thitc T = ab + ac + ad.

Bai 4: (3,5 diém)

Cho dudng tron tim O, ban kinh R va hai diém B, C ¢b dinh trén (O), BC = R. biém A thay
déi trén cung 16n BC ctia (O) sao cho AB < AC. Pudng thang qua B va vubng goc véi AC
tai K cit duong tron (O) tai P(P khac B). K& PQ vudng gbc véi dudng thing BC tai Q. Tia
phén giac trong cta goc BAC cét canh BC tai D. Tiép tuyén tai A cia (O) cit dudng thing
BC tai M.

, ., —— —— . MB DB\?
a) ChLIngmlnhABK_KQPvaM—C_ <D_C’>

b) Khi A d6i xitng v6i C' qua O, tinh dién tich t& gidc AM DO theo R.
¢) Tia AD cit dudng tron (O) tai E (khac A ). Liy diém I trén doan thing AF sao cho

EI = EB. Pudng thang BI cat dudng tron (O) tai L (khac B ). Qua B ké dudng thang
vudng goéc véi LE cat dusng thamg LC tai F. Xac dinh vi tri diém A d€ d6 dai BF 16n nhét.

Bai 5: (1,0 diém) Mot sb nguyén duong dudc goi 13 "sb dic biét" néu né théa min ddng thoi
cac diéu kién sau:
i) Céc chit sb ctia né déu khac 0 .

@



MATHCS — TOAN THCS )
PHAN HUY HAO — PHAM NGOC TUAN

ii) S6 d6 chia hét cho 12 va néu déi chd cac chit sb ctia né mot cach tuy v, ta van thu dudc
mot s6 chia hét cho 12 .

a) Chiing minh ring mét "sb dic biét" chi c6 thé chiia céc chit sb 4 va 8 .

b) C6 tht ca bao nhiéu "sb dic biét" c6 5 chit s6?


HTTPS://WWW.FACEBOOK.COM/MATHCSTAH
HTTPS://WWW.FACEBOOK.COM/HAOMATGOCTOAN/
HTTPS://WWW.FACEBOOK.COM/PROFILE.PHP?ID=100072036677748

LOI GIAI DE THI CHUYEN TOAN QUANG NGAI

1.OI GIAI

0 — —1
l.Rﬁthnbiéuthl'IcP: ToVIt2 ’ :\/E .
r—yr—2 x-—21r) Jr—2
2. Tim m dé€ ba dudng thang (dy) : y = 22 +1,(dy) : y = —x+7va (ds) : y = max+m —4
déng quy.

1,5 diém

& L3 gidi.
1. biéu kién xac dinh: = > 0;z # 1; z # 4.

(1= VE+ 2@ —2/0) — (t—VT-z a2

Taco P = (- Vo 2= 2v7) N

_EE-E-D) VE-2 2
Vil - D(Ve-2? Y1 1-\

2.Xét phuong trinh hoanh d¢ giao diém ctia (d;) va (d,) ta co:

204+ 1=—a4+7<3x=56
Sr=2
=y=>5

DE (dy), (dy) va (d3) ddng quy thi (d3) : y = ma + m — 4 phai di qua diém (2;5), khi d6:
5=2m+m—-4<m=3

Viy m = 3 thi (dy), (dy) va (ds) ddng quy.
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1. Chting minh rang n* + 2n® — n% — 2n chia hét cho 24 v6i moi sb nguyén n.

2. Tim tit ca cic sb nguyén duong n sao cho 25n2 + 10n + 48 1a tich cda hai sb
nguyén duong chin lién tiép.

1,5 diém

# LS gidi,
1.Taco:n' +2n3 —n? —2n=(n3—n)(n+2) = (n— Dn(n+1)(n + 2).

Ta thdy (n — 1)n(n + 1)(n + 2) 12 tich bén sb nguyén lién tiép nén sé chtta mot sé chia
hét cho 2 va mot sb chia hét cho 4, tit d6 suy ra tich bdn sb nguyén lién tiép chia hét cho 8.

Pong thoi, trong bdn sb nguyén lién tiép ludn chita tich ctia ba sb nguyén lién tiép, ddng
nghia vé6i viéc tich bbn sb nguyén lién tiép chia hét cho 3.

Ma (3,8) = 1, hay 3 va 8 1a hai sb nguyén t6 cling nhau.

Vi vdy, tich bbn s6 nguyén lién tiép sé chia hét cho 3.8 hay 24 (dpcm).
VAy n + 2n3 — n% — 2n chia hét cho 24 v6i moi sb nguyén n.

2. Goi hai s6 chin lién tiép 14n luct 13 2k va 2k + 2 v6i k € Z+.
Theo dé bai, ta c6 phuong trinh sau

25n% + 10n + 48 = 2k(2k + 2)
& 5n(dn +2) + 48 = 4k(k + 1) (D

Vi k(k + 1) 14 tich hai s6 nguyén lién tiép nén 2 | k(k + 1) hay 8 | 4k(k + 1).
Suyra8|5n(5bn+2)+48 ma 8 | 48 nén ta c6 8 | 5n(5n + 2), ma 5n va 5n + 2 cach nhau hai
don vi nén cling chén hoc cling 16, nén dé chia hét cho 8 thi chi ¢6 thé 13 cling chén.

Do d6 5n chan hay n chan.

batn =2m (m € ZT). T d6 ta co6 (1) tuong duong voi

10m(10m + 2) + 48 = 4k(k + 1)

& bm(dbm+1)+12 =k(k+1)

& 25m* +5m+ 12 =k* + k

& (5m —k)(bm+k)+ (5m —k)+12=0
& (Gm—k)(bm+k+1)=-12

Vi 5m — k < 5m + k + 1 nén ta c6 cac truong hgp sau

1
bm—k = —4 = —— (loai
H m m 5(0@1)
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3 .
Sm—k= -2 m = —— (loai)
Sm—k=—1 m = 1 (nhén)
3) &
Sm+k+1=12 k=6

Trong ba truong hop chi ¢é trudng hop 3 théa man, do dé n = 2m = 2.
VAy n = 2 thi 25n% + 10n + 48 14 tich cta hai s6 nguyén duong chén lién tiép.
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2. A \ 2_2 - 2 —
[ OQETIKY 1. Giai hé phuong trmh{ * tay+2y=0
TH+yYy=2y—95

2. Cho phuong trinh 2? — 2(m — 1)z + m? — 3 = 0 ( m la tham $6). Tim m dé phuong
trinh ¢6 hai nghiém phéan biét z, 7, thda man (22 — 2ma; + m?) (23 — 2maxy + m?) = 1.

3. Cho bén sb thuc a,b,¢,d théaman a + b+ c+d = 10 va a®> + b + ¢ + d? = 28. Tim
gia tri 16n nhét ctia biéu thitc T = ab + ac + ad.

2,5 diém

& L3i giai.

2?2 —2x —ay +2y =0 (1)

r+y—zy=>5(2)

Xét phuong trinh (1), ta thiy: 22 — 22 — zy + 2y = 0
Sx—y)(r—2)=0

@[H

1.

T =2
Tu day ta xét cac truong hgp sau.

(D Trudng hap 1. V6i z = y, thé vao phuong trinh (2), ta dugc

r=a2’—-5H&
=2 [x:yzl—\/é

(2) Trudng hdp 2. Véi z = 2, ta ciing thé vao phuong trinh (2) tim y:

24y=2y—-H&y="T.

Véy hé phuong trinh ¢6 tip nghiém la: (z;y) = {(1 — v6;1—v6); (1 +V6; 1+ V6); (% 7)}

2.Tacoz? —2(m — 1)z +m?* -3 =0 (1)

Dé phuong trinh c6 hai nghiém phan biét z; va z, thi A'(l) =2m+4>0&m<2

s , + a9 =2(m — 1

Theo hé thtc Viete ta cé e (m—1)
T1-Ta=m>—3

Vi x; va x5 1a hai nghiém ctia phuong trinh nén ta c6:

2?2 —2(m—1Dz;+m?>—-3=0 3 —2mx; +m? =3 — 21,
=
3 —2(m— 1Dz +m?>—-3=0 T3 — 2mxy + m? = 3 — 21y

Theo dé bai,ta cé:
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(x? —2mz; + m2) (xg — 2mzy + mz) =1
& (3—211)(3—21) =1
& 8 —6(xy + x2) + 4wy =0
&8—12(m—1)+4(m*-3)=0
& m?—=3m+2=0
S (m—-1)(m-2)=0
m = 1 (nhan)
m = 2 (loai)
VAy v6i m = 1 thi thod mén yéu ciu dé bai.
3. Xét0® + 2 + &2, ap dung bt qezlng thic Cauchy — Schwartz, ta dugc:
(b+c+d)?<3(b*+c*+d*) (Dau"="xdyrakhib = c = d)

& (10 — a)* < 3(28 — a?)

sa—5a+4d=(a—-1)(a—4)<0&1<a<4

Mit khéc, ta thdy T = ab + ac + ad = a(b+ ¢+ d) = a(10 — a) = 10a — a®
= (10a —a®> —24) + 24 = (a — 4)(6 — a) + 24

< (4—4)(6—1) 424 = 24 (D4u "=" x4y ra khi a = 4).
VAY Doy = 24 khia =4:b=c=d = 2.



#o
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Cho dudng tron tdim O, ban kinh R va hai diém B,C cb dinh trén
(0), BC' = R. biém A thay d6i trén cung 16n BC clia (O) sao cho AB < AC. Dudng
thang qua B va vudng goc v6i AC tai K cat dudng tron (O) tai P(P khac B). Ké PQ
vudng goc véi dudng thiang BC tai Q. Tia phan gidc trong clia gbc BAC ct canh BC
tai D. Tiép tuyén tai A clia (O) cit dudng thing BC tai M.

o ——— —— MB (DB\?
a) Ching minh ABK—KQPvaM—C— <D_C>

b) Khi A d6i xiing v6i C qua O, tinh dién tich t& gidc AM DO theo R.

¢) Tia AD cit dudng tron (O) tai E (khdc A ). LAy diém I trén doan thang AE sao cho
EI = EB. budng thing BI cit dudng tron (O) tai L (khac B ). Qua B ké dudng thang
vudng géc véi LE cit dudng thimg LC tai F. Xac dinh vi tri diém A d€ d6 dai BF 16n
nhét.

3,5 diém

LSi giai.
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« Tacod PQLQC va PK1KC (gia thiét) nén ti gidc PQCK noi tiép.
Suy ra fQ\P — PCK (cung chin cung PK) (1)
Ta thy tt giac ABC P nbi tiép (O; R) nén ABP = ACP (cung chin cung AP) (2)
T (1) va (2) suy ra KQP = ABK (: FC?) (dpcm).

« Dé chiing minh AMAB ~ AMCA (g.g) nén ta c6 :

MA AB MA? AB? MB-MC DB? MB (DB)2

MO AC T e~ ac: T T mcez ~pez T ae ~ \bo

Bai toan dudc chiing minh.

b) Khi A dbi xting v6i C' qua O thi AC 13 dudng kinh cta (0), do d6 ta ¢6
AC =2R, AO=0C=CB=R.

Ap dung dinh 1y Pytago vao AACB vudng tai B ta c6

AB = VAC? — CB2 = VAR? — R?2 = RV3.

Pong thdi AC = 2R = 2BC = ACB = 60° = ACB = MAB = 60° (cung phu BAO).
Bién d6i cac ty 18 thic, ta cb.

AB DB AB+ AC  BC

AC _DCc T T Ac  _ DC
. BV3+2R _ BC
2R - DC

DC 9 423

@ pu—
BC  /3+2
& DC = R(4—2V3).

Goi DN 1a dudng cao trong ACOD (N € OC). Ta bién déi dién tich nhu sau:

AB-MB
Sampo = Samp + Sappo = — + Sapc — Sopc

AB?-tanMAB AB-BC DN -OC

— + —
2 9 2

3R2-tan60° R2V3 sinDCN -DC - R

— —|— —
2 9 9

~ 3V3R? N R*/3  sin60°- R(4—2V3)-R  2v/3+ 3 2
T2 2 2 T 9

A 2v3+3

Vay Sampo = \/_2+ R?

c) Ta co B/A\E BLE (cung chin cung ! EDB), E/ATC‘ ELC (cﬁng chin cung EC).
Ma BAE — EAC (AE 1a phan giac BAC) nén BLE = ELC va EB = EC. (D

Do d6 LF la phan giac BLF ma theo gia thiét ta c6 LE vudng goc BF.

Tu day ta dude LE la duong trung truc BF hay EB = EF. (2)
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Tu (1) va (2) va gia thiét EI = FB ta dudc EB = El = EC = EF.

Do d6 4 diém B, I, C, F ndi tiép dudng tron (E; EB) nén BF la diy cung ctua (E; EB).
Vi viy d€ BF dat gia tri 16n nhét thi BF 13 dudng kinh cta (E; EB).

Piéu nay x4y ra khi va chi khi BP 1a dudng kinh ctia (O; R).

Khi d6 K thuéc OB, ma AKB = 90° (gia thiét) nén OB AC. (3)

Xét (O; R) ta thiy AC 1a day cung khong di qua O, viy nén K 1a trung diém AC. (4)
Tit (3) va (4) suy ra B la diém nam chinh gifta cung AC hay AB = BC.

VAy v6i AB = BC hay B 1a diém chinh gitta cung AC thi BF dat gi4 tri 16n nhét.
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Mot sb nguyén duong dudc goi 14 "sb ddc biét" néu n6 théa man dong thoi
cac diéu kién sau:

i) Céc chit sb ctia né déu khac 0 .

ii) S6 d6 chia hét cho 12 va néu d6i chd cac chit s6 clia né6 mét cach tly ¥, ta van thu
duge mot s6 chia hét cho 12 .

a) Ching minh ring mot "sb dic biét" chi cé thé chita cac chit s6 4 va 8 .

b) C6 tht ca bao nhiéu "sb dic biét" ¢ 5 chit s6?

1,0 diém

@ Lo gidi.

Loi gidi ciia Nguyén Nhat Huy

a) Vi "sb diic biét" nén né sé chia hét cho 3 va 4.

Ta thy ring mot sb khi déi cac chit sb cho nhau ma chia hét cho 4 thi cac chit sb 4y phai 1a

s6 chén, ma "sb dic biét" c6 cac chit s6 # 0 nén cac chit s6 clia né thude {2; 4; 6; 8} (1)
Tt cac sb 2;4:6:8, ta lap cac s6 ¢6 hai chit s6 sao cho khi d6i chd cac chit sé cho nhau thi
chting van chia hét cho 4, ta thay chi 1ap dudc duy nhét mét sb thod mén 14 sb 48. (2)

Tit (1) va (2) suy ra ta chi 14p dugc "sb dic biét tir" s6 4 va 8 (dpem).

b) Ta thiy "sb dic biét" chi chita s6 4 va 8 nén ta dit z 12 sb chit s6 4 con y 13 sb chit sb6 8 d€
tao nén "s6 dic biét" c6 nam chit sb. (z,y € Z+;1 < z,y < 4).

Péng thoi, ta suy ra dude phuong trinh nghiém nguyén: = +y = 5.

Ciing tit phuong trinh trén, ta tim dudc cac cip sbé nguyén (z,y) 1a (1,4);(2,3);(3,2); (4,1).
Vi "sb dic biét" chia hét cho 3 nén tng cac chit sb cta chiing ciing chia hét cho 3 hay:

3| (4x+8y) = 3| (Bxr+9y) + (x —v)

Ma 3 | (3z + 9y) nén 3 | (z — y). Tt diy dé thu dugc cip (z,y) duy nhat1a (1,4) va (4,1). Ta
xét cac truong hop.

@ Trudng hop 1. V6i z = 1 va y = 4 thi "sb diic biét" dudc tao tit mot sb 4 va bdn sb 8,
cac "sb diic bidt" d6 1a: 48888; 84888; 83488; 88848; 88884 (5 sb).

(@ Trudng hop 2. V6i z = 4 va y = 1 thi "sb diic biét" dudc tao tit mot sb 8 va bdn sb 4,
cAc "sb diic bibt" d6 1a: 44448; 44484; 44844; 48444; 84444 (5 $b).

Tl 2 trudng hop trén, sb cac sé cAn tim 13: 5 + 5 = 10 (sb).
VAy ta tim dugc tat ca 10 "so dac biét" c6 nam chit so.
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