Website:tailieumontoan.com
KY THI TUYEN SINH VAO LOP 10
TRUONG THPT CHUYEN LE QUY PON
SO GIAO DUC VA PAO TAO NAM HQC: 2023 - 2024
KHANH HOA

Man thi: TOAN (CHUYEN)
Deé thi chinh thirc Ngay thi: 06/06/2023
Thoi gian: 150 phiit (khéng ké thoi gian phat dé)

Cau 1 (2,00 diém)
1 1 XX =X .
&_m+&_m—4- 1_\/; , Vo1 X >1.
Rat gon M va tim gi tri nho nhat cia M.
b) Tim tit ca cac sb tu nhién n sao cho A=~+/n+3++/n+ Jn+3 lasd nguyén.
Céu 2 (2,00 diém) Cho phuong trinh x* +bx—7+2b=0 (1) (4n X), véi b 1a tham s6 nguyén.

a) Cho biéu thuc M =

a) Chung minh phuong trinh (1) ludn c6 hai nghiém phan biét x;, X,. Timb dé X = 9X,.

b) Chimg minh rang néu b 1 s6 nguyén 1é thi phuong trinh (1) khong c6 nghiém hitu ti.
Céu 3 (1,50 diém)

a) Ching minh p* —1 chia hét cho 240 v&i moi s6 nguyén té p > 5.

b) Lan cit thir phz?it,’ ban An cit mot manh gidy hinh vudng thanh 4 hinh vudng nho bang nhau
(hinh v&). Lan cat thir hai, ban An lay mot trong cac hinh vudng d6 cat thanh 4 hinh vuéng
nho bang nhau (nhu lan thir nhat), va ctr lam nhu vay nhiéu lan. Hoi sau bao nhiéu lan cat
thi ban An c6 dugc 55 hinh vuéng?

Céu 4 (1,50 diém)
a) Ching minh (x—l)2 +(y—1)2 +(z —1)2 > \/E(x+ y—2)(z-1), vé6imoi X, y, zeR.

b) Tim s6 thuc k nho nhét sao cho bat déng thirc sau luon dung véi moi X, Yy, Ze R

K[ (x=2)"+(y=1)" +(2-2) | 2[(x+ y-2)(z-1)]

Céu 5 (3,00 diém)
Cho hai duomg tron (O; R)va (O R')cétnhau tai AVAB (R > R', OAO’ > 90°). Pudng thing O'B ct (O; R)
va (0; R') lan luot tai E va P (khac B), dudng thang OB cét (O'; R') va (O; R) lan luot tai F va Q (khac B).
a) Ching minh ba diém A, P, Q thang hang va PQ =2-00".
b) Qua B dung dudng thing song song véi EF, cit (O; R) va (O'; R') lan luot tai M va N. Chirng minh
nam diém O, A, O', E, F cung thuéc mot duong tron va MABE Ia hinh thang can.
c) Tiép tuyén véi (O'; R') tai A cét (O; R) tai C va tiép tuyén véi (O; R) tai A cit (O'; R') tai D. Dudng
tron ngoai tiép tam giac ACD cit duong thang AB tai | (khac A). Chimg minh B 13 trung diém cua Al.
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HUONG DAN GIAI

Cau 1 (2,00 diém)
1 N 1 4. Xv/X — X
Yx=x=1" x=Jx-1 ~ 1-x
Rt gon M va tim gia tri nho nhat cia M.
b) Tim tit ca cac s6 tu nhién n sao cho A=+/n+3++/n++/n+3 1a s nguyén.

Loi giai

a) Cho biéu thirc M = , voi x> 1.

1 XX =X .
4. , VO1 X >1.

1

Rat gon M va tim gi tri nho nhat cia M.

a) Cho biéu thirc M =

* Rat gon M :
_ 1 B 1 g XXX
Yx=Vx=1 Ix+x-1  1-Vx
4x(~x/x -1
=(&+M)_(&-M)__l(_ s )

=2X—-1+4x

* Tim gi4 tri nho nhat cia M :

Cach 1: Pit t=vx-1 (t>0) =>x=t*+1

2
Khi d6 M =4t2+2t+4=(2t+%j +%>4, Vvt >0

2
=M —E=(2t+£j
4 2

:>‘/M —E=2t+l
4 2

Pit y = f (t)=2t+%: HS béc nhét, dong bién (vi a=2>0)

Vits0nen y=1(t)>F(0)=3

— Khong ton tai miny = Khong tén tai min M .

Cach 2:

Do x>1nén 2Jx-1>0va 4x>4.Vay M >4, Vx>1

Giast m laGTNNcaa M = m>4
Do m>4nén ton tai nsao cho m>n>4
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2dx-1+4x=n (1)

& 2x-1+4(x-1)+4-n=0
Pjt t=+/x—1 (t>0) . Phuong trinh tro thanh: 4t*+2t+4-n=0 (2)
Vi n>4nén4(4-n)<0 = Phuong trinh (2)tréi dau

= Phuong trinh (2)c6 mot nghiém t >0

¢t phuong trinh:

= Phuong trinh (1) c6 mot nghiém x>1
— Toéntai X>1dé M =n (Piéu nay vo Iy véi gia st m 1a GTNN cua M)
Vay khong ton tai GTNN cua M .

Céach 3:

bat t=vx-1 (t>0) = x=t"+1
Khido M =4t>+2t+4

2
PR ST D
4 2 4 16
M 15 1Y
S———=1+—
4 16 4
_M_ 15
oY=xwi; 41
X=t+=>—
4 4

Gia su GTNN cua Y =Y, dat dugc khi X =X,.

VX > 0¥ 2Y, (%)
Theo dinh nghia ta co: 4 L
X =X, >Z:Y(XO)=Y0

ViY =X? laham s dong biénkhi X >0 nén Y = X? ciing dong bién khi X >%

Chon X, > X, >% = Y (X,)>Y(X,) =Y, >Y, (mau thudn véi (*))
Vay khong ton tai GTNN cia M .

b) Tim tét ca cac sb tu nhién n sao cho A=+/n+3++/n++/n+3 14 sd nguyén.

Cach 1:

Pit m=+Vn+3+yn+Vn+3,meZ*
=n+ n+3=(m—\/n+3)2 =m?’+n+3-2mJ/n+3

2
=N+ I +ie@

2m+

Do d6 Vn+3e€Q
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a N+3eZ=>N+3eZ
= 2m +1|m2+3:> 2m+1|4m2+12

= 2m-+1[ (2m+1)° ~2(2m+1) +13]

= 2m+1[13
Vin>0=>Vn+3>/3=>m>3+/+/3>3
2
Vay 2m+1=13=m=6=+/n+ =§6+i=3:>n=6
.0+

Vay N =6 1a sb tu nhién duy nhat tim dugc.
Céch 2:
bita=n+3vab=n++n+3(abeN)
—a-3+a=b

1Y 13
a+=| -b="2
:(I Zj :

:>(2\/E+1)2—(2\/B)2 13
=(2Va+1-2vb).(2/a +1+24b) =13

2Ja+1+20b > 2Ja+1-2b
2Ja+1+2b >0

2Ja+1-2b =1
3{2\/5+1+2\/B=13
=a=b=9
=n=06

Taco a,beN:{

Vay n=6

Céu 2 (2,00 diém) Cho phuong trinh x* +bx—7+2b=0 (1) (4nx), v6i b la tham sb nguyén.
a) Chimg minh phuong trinh (1) luén c6 hai nghiém phan biét x,, x,. Tim b d&& x> =9x,.
b) Chirg minh rang néu b 13 sb nguyén 1¢ thi phuong trinh (1) khong c6 nghiém hitu ti.

Loi giai
a) Chirng minh phwong trinh (1) luén c6 hai nghiém phéan biét x,,x,. Tim b daé X =9X,.
+) Taco: A=b*-4.1.(-7+2b)=b*-8b+28 = (b-4)*+12>12>0 Vb

= (1) lu6n c6 2 nghiém phan biét X, X, .

Lién hé tai liéu word toan zalo: 039.373.2038


https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

Website:tailieumontoan.com

ey
X,.X, =2b—7
2 2
x2+X—2:—b 2x2+2i:—2b
Véi X =9x = O =, 0
X X2

Ez~x2=2b—7 ?~x2:2b—7

2 3
p ‘ X
Cong vé theo vé ta dugc: 2X, +—92 +—92 =7

< X3 +2x; +18x,+63=0
< (X, +3).(¢ =%, +21) =0
& X, =-3

X
9

2
2

=X =-—=1

-2=-b
(*) = < b=2¢€Z (théa man)
-3=2b-7

b) Chirng minh riang néu b 1a s6 nguyén 1é thi phwong trinh (1) khéng c6 nghiém hiru ti.

Cach1:Néu b 1¢ =>b-41¢

bat b-4=2k+1(keZ)

Ta can ching minh A khong 14 s6 chinh phuong.

Phéan chiing: A 1a s6 chinh phuong

= bat (2k +1)2+12=m2 =m ¢

Dit m=2l+1=A=4k" +4k +13=41> + 4l +1
k?+k:chdn

=K +k+3=12+1 (o) [ Do § 2, 1. chsn

3:1é
Vay A khong 1a s6 chinh phuong = (1) khong c6 nghiém hitu ti.

Céch 2: Gia sir (1) ¢6 nghiém hitu ti, goi 1a: Ep( peZ,qeN* (p,q)=1).

Theo tinh chit vé& nghiém hitu ti cua da thirc nguyén, taco q|1va p|2b—-7 =q=1va p lé.
Hon nita, do =1 nén p la nghiém nguyén cua (1) = p° +bp-7+2b=0.

Ma diéu nay 1a v6 li do p>+bp—7+2b 1¢ = Dibu gia str 14 sai hay (1) khéng c6 nghiém hiru ti.

Céch 3: bat b* —4.(2b-7)=a’,ac N (¥)
Néub 1¢ = VP1é¢ =alé
T (*) = b*—a*=4.(2b-7)
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ia,bdéulénén a’,b*=1 (mod8)

=8|a’-b’

Ma 4.(2b—7) khéng chia hét cho 8 (Do 2b—7 1¢).

= Mau thuan

Vay khi b 1a s6 nguyén 1¢ thi phwong trinh khong thé c6 nghiém hitu ti.

Cau 3 (1,50 diém)
a) Chung minh p* —1 chia hét cho 240 v&i moi s6 nguyén té p > 5.

b) Lan cit thi nhét ban An cit mot manh gidy hinh vudng thanh 4 hinh vuéng nho bang nhau
(hinh vg). Lan cit the hai, ban An 14y mét trong cac hinh vuong do cit thanh 4 hinh vuong nho
bang nhau (nhu 1an thtr nhét), va cr 1am nhu vay nhiéu 1an. Hoi sau bao nhiéu lan cit thi ban
An c6 dugc 55 hinh vuong?

Loi giai

a) Vi p 1a s6 nguyén t6 16n hon 5 nén p khong chia hét cho 2,3 va 5 (1)
p*=0(mod3)
| p?=1(mod3)

Taco p® 1asd chinh phuong =3[ p? = 0(mod5)
? =1(mod5)

p
Két hop véi (1) = {

= E ﬁ *)
Mt khac tr (1) = p 1¢

= p*=1(mod16)

=(p*-1)i16 (**)
Tir (%), (**) va 3, 5, 16 nguyén t6 cling nhau suy ra (p*~1) i (3-5-16) = (p* ~1) : 240.
Vay p* -1 chia hét cho 240 v&i moi sé nguyén tb p > 5.

Céch 2:
Do p/3, p/5 nén theo dinh li Fecma nhé ta co

p>-1:3 p*-1:5
= p*-1:15
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Taco p*-1=(p-1)(p+1)(p’+1).
Dé&thdy p-1<p+1l<p®+1va p—L p+1L p®>+1 labasd chin.
Mit khdc p—1; p+1 1a hai s6 chén lién tiép = (p-1)(p+1):8
= (p-1)(p+1)(p*+1):16
= p*-1:(16-15) = 240.
Cach 3:

Taco p°-p= p(p“—l)
p(r 1)
=p(p-1)(p+1)(p*-4+5)

=(p-2)(p-1)p(p+1)(p+2)+5p(p-1)(p+1)
Vi p-2,p-1p,p+1 p+2 145 s6 ty nhién lién tiép nén ton tai it nhat mot sé chia hét cho 3 va 5

Ma (3,5) =1
=(p-2)(p+2)p(p-1)(p+1)i15 (1)
Lai c¢6 : P 1a s6 nguyén t6 >5 nén p—1, p+11a hai s6 chin lién tiép va p®+1:2
= (p-1)(p+1)(p*+1):16 (2)
Tir (1) va (2)=>(p-2)(p+2) p(p—1)(p+1):240 (vi (15,16)=1)
D@ thiy vdi p 1a sb nguyén t6 >5 thi :
p =1(mod4)
p =3(mod4)
= (p-1)(p+1):16 (*)
Mit khéc, p,(p-1),(p+1) 1a3 sé tu nhién lién tiép
= p(p-D(p+1)i3 (**)
To (%) va (**)
=5p(p-1)(p+1):240
Suy ra p° - p:240
Ma (p,240) =1
— p*—1:240 V¥pla sb nguyén t6 >5(dpcm)

b) Goi x 12 s6 1an céat dé ban An c¢6 dugc 55 hinh vudng (PK: x e N*, x> 2).
- Sau lan cat thir nhat ban An c6 dugc 4 =3-1+1 (hinh vuéng).

- Sau lan cét thir hai ban An c6 duge 3+4 =7 =3-2+1 (hinh vudng).

- Sau lan cét thir ba ban An ¢6 duoc 3+3+4=10=3-3+1 (hinh vudng).

= Sau x lan cat, ban An c6 dugce 3x+1 (hinh vuéng).
Theo dé bai, ta c6 phuong trinh
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3x+1=55
& 3x=54

@X:%:R (n).

Vay sau 18 14n cét ban An ¢6 duge 55 hinh vuong.

Céu 4 (1,50 diém)

a) Chimg minh (x—1)° +(y—1)" +(z-1)° 22 (x+y-2)(z-1), véimoi x, y, zeR.

b) Tim s6 thuc k nho nhét sao cho bt déng thirc sau luon dung véi moi X, ¥, ze R
k[(x—l)z +(y_1)2+(z_1)2]z|(x+y_z)(z_1).|

Loi giai:

a) Cach 1:
*) Ap dung bit dang thtrc B-C-S, ta co:

[(x=1)"+(y-1)" [ +2°]2[(x-2)-2+(y-1).1]

o (x-1) 4 (y-1y > XY= 1)

DAu “=" xay ra khi xT—lzy_—1<:> X=y

*) Ap dung bit dang thiec AM-GM, ta c6:

Gy =2 g 2\/[("+ y-2)(-] —2|x+y-2)(z-1)  (2)

2 2
(x+ y—2)2 =(z—1)2

DAu “=" xay ra khi

*) Mat khac: |(x+y—-2)(z-1)|2(x+y-2)(z-1) (3)

(Dau “=" xay rakhi (x+y-2)(z-1)>0).

Tu (1), (2) va (3) tasuy ra:

(x=1)" +(y-1)" +(z-1)" 2V2(x+y-2)(z-1) (4)
X=Yy

*) Dang thic (4) xay ra khi: {[x+y-2|=+v2|z-
(x+y-2)(z-1)=0

(Chang han tai x=y=2z=1)

Cach 2:
it ((x-1), (y-1), (2-1))=(a.b,¢)
(a+b)’ 2y (a+b)’c?
2

Tacd: VT =a?+b*>+c? >

=+2|(a+b)c|>v2(a+b)c=VP
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Vay (x=1)" +(y-1)" +(z-1)" >2(x+y—2)(z-1) véi moi x, y, ze R
7-1+2

7

Dang thac xay ra khi va chi khi x=y =

(Chang hantai x=y=2z=1)

Gia sir k 1a sb thuc nho nhat dé bat dang thirc sau ludn dung véi moi x, y, ze R:
k[(x—l)z+(y—1)2+(z—1)2}2|(x+y—2)(z—1)| (*)
= Bit dang thic (*) cling dung khi x =y, |x+ y—2|=‘\/§(z—1)‘
(Hay x=vy, |z—1|:\/§|x—]4)
Do d6: k| 2(x=1)°+2(x-1)" | 2[2(x-1)~/2(x-1)
<:>4k(x—1)222\/_(x—1) voi moi xeR

Cho x=2, ta dugc: 4k>2f<:>k>T

*) Ta chitng minh véi moi k > iz thi bt déing thitc (*) ding.

That vay:
[(x-2 +(y -1 +(z-2 ] = (k—%j[( -1+ (y 1) +(z2-1) |
e (-2 (y -2 (2]
2%[(x—1)2+(y—1)2+(z—1) ]
T N2|(x+y-2)(z-1)|=|(x+y-2)(z-1)| (theo chimg minh cia cau a).
Khi k =% thi theo chiing minh c4u a ta cing c6 bat dang thic (*) ding.
Vay gia tri k nho nhat can tim 12 k :%.

Bai 5: (3 diém)
Cho hai dudng tron (O;R) va (O’; R/)cét nhau tai A va B (R>R/,OAO/ >90°). Puong thang O'B cit

(O;R)va (O;R')lan luot tai E va P (khac B), duong thang OB cat (O’;R') va (O;R) lan luot tai F va
Q (khac B)
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a) Chirng minh ba diém A P,Q thing hang va PQ=200'.

Ta co: QAB=90° (goc ndi tiép chén nira (O) duong kinh BQ).
PAB=90° (goc noi tiép chén nira (O')duong kinh BP).

Mit khéc: QAP =QAB +PAB=90" +90° =180° = A; P;Q thdng hang
4 BPQ ¢6: O 1a trung diém QB (QB la dudng kinh cita (O))

O' la trung diém PB (PB la duong kinh cta (0'))

00’ || PQ

Do d6 00’ 1a duong trung binh ciia a BPQ .Suy ra:
s e Y {PQ:ZOO’

b) Qua B dyng dwdng thing song song véi EF, cit (O;R) va (O’; R/) lan lwot tai M

va N.Chirng minh nim diém O,A O’ E,F clung thudc mot dwong tron va MABE 1a hinh thang can.
b.1 Chiétng minh nim diém O,A,O E,F cung thujc mdt dwong tron.

b.1.1 Chitng minh bon diém O, O/, E, F ciing thudc mdt dwong tron.

~OEB can tai O (do OE=0OB =R) = EOB=180° — 20BE hay EOF =180° —20BE ...(1)

~O'FB can tai O’ (do O'F=0'B=R’) = BO'F =180"-20'BF

hay EO'F =180° —20'BF ...(2)

Ma: OBE =0’ BF (déi dinh) ...(3)

Tir (1), (2), (3) suy ra EOF =EO'F = T gidc EOO'F 1a tir gidc noi tiép.
— 0;0;E;F cung thuoc mot duong tron ... (4).
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',b'.jl.Z Chirng minh bén diém A, O/, E, F cung thudc mot dwong tron.
" Tact: m =2APB (goc & tam va goc ndi tiép cung chan AB cla (O/)). Hay ﬁ =2APB .
Mat khac:

BFE —OFE ma OFE =O0'E (Tt gisc EOO'F néi tiép) = BFE=00'E ...(5)

AFB=APB (goc ndi tiép cung chin AB ciia (O/ ))

00' || QP (cmt) =O00'E = APB ...(6)

Tir (5), (6) suy ra: BFE = APB

Do d6: AFE = AFB+BFE =2APB ma A/O/\E:ZATPT?: = HZTE:A/O-TE

— T giac AO’ FE 1a ttr giac ndi tiép= A;O’;E;F cung thudc mot duong tron ...(7)

T (4), (7) suy ra nam diém O; A;O;E;F cing thudc mot dudng tron.

b.2 Chirng minh tir giAc MABE la hinh thang cén.
b.2.1 Chirng minh: MA // EB.
Vi (0) va (O') catnhau tai A va B nén OO’ L AB ma aAOB cin tai O (do OA=OB=R)
= 00’ 14 phan gic cua AOB = B/O-E :% AOB.
Mit khéc: MAE =MBE (géc noi tiép cing chin ME cta (0))
MBE =O'EF (do: MN || EF)
O'EF = FOO' =BOO' (do tir gitc EOO'F ndi tiép)
Do d6: MAE = B/OH =% AOB ma AEB =% AOB (goc ndi tiép chin AB cua (0)).

Suy ra: MAE = AEB (cip goc nam & vi tri so le trong) = MA // EB ...(8)
b.2.2 Chitng minh: AME =MAB .

AMB = AEB (gbc noi tiép ciing chin AB cuia (0))va MAE = AEB (cmt)
BME =BAE (goc ni tiép cung chén BE ciia (0))

Taco: MAB=MAE +BAE ma AME = AMB + BME = AEB + BAE = MAE + BAE

Do d6: AME =MAB ...(9)
Tir (8), (9) suy ra Ti giac MABE la hinh thang can.

¢) Tiép tuyén véi (O';R') tai A cit (O;R) tai C va tiép tuyén véi (O;R) tai A cit(O;R’) tai D.
Puong tron ngoai tiép 2aACD cat dwong thang AB tai | (khac A).

Chirng minh B la trung diém cia Al

Ta co:

BAD=ACB (g6c tao boi tiép tuyén va day cung; goc ndi tiép cung chin AB cua (0))

CAB=ADB (goc tao boi tiép tuyén va day cung; goc ndi tiép cung chin AB cua 0)
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ABC = ABD

Mit khéc: CBI =180° — ABC =180° —~ ABD= DBI = |CBI = DBI| ...(i)

Tt giac ACID 1a ttr giac ndi tiép nén ta co: IAD=ICD.
Suy ra; BAD=IAD= ICD ma BAD=ACB (cmt):@:@
Ta lai co: BCI =ICD+BCD =ACB+BCD=ACD
Ma: ACD =AID (goc ndi tiép cung chan ’AB).
Do d6: BCl =AID =BID = |BCI =BID (i)
Tu (i), (i) suy ra: aBCl # aBID (g-09) :%:%:BV:BC.BD...(M)
Ttr (10), (11) suy ra AB=Bl = B 1 trung diém cua Al o

Lién hé tai liéu word toan zalo: 039.373.2038


https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

