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LOI GIAI PE THI VAO LOP 10 CHUYEN TOAN
BINH THUAN NAM 2023-2024
I. Pé bai
Bai 1: (2,0 diém): Giai phuong trinh:
Ox> —53x =/2x+1-71
Bai 2: (2,0 diém):

a) Ki hiéu S(n) 12 tong cAc chit s6 cua s6 nguyén dwong n. Biét a va b 1a hai s6 nguyén
duong thoa S(a) = S(b) = S(a + b) . Chirng minh rang a va b chia hét cho 9.

b) Tim nghiém nguyén cia phuong trinh: x* + (X +1)2 =y' +(y +1)4
Bai 3: (2,0 diém): Cho cac s6 duong a, b, ¢ théa man ab + bc + ca = 3abc
a b C 3

+— +— <=
+bc b +ca c“"+ab 2

Chang minh ring: —
a

Bai 4: (3,0 diém):
Cho tam giac déu ABC c6 dudng cao AH. Trén canh BC lay diém M tiy ¥ (M khéng tring
B,H,C). Goi P, Q lan luot 14 chan duong vudng goc ké tir M dén AB, AC.
a) Chang minh MP + MQ = AH
b) Goi K 1a trung diém ciia AM. Chting minh rang KH L PQ
¢) Cho duong tron (O) noi tiép tam giac ABM. Goi D,E,F theo thu ty Ia tiép diém cua
(O) v&i cc canh BM,AB,AM. V& DN vudng géc véi EF tai N. Chang minh BNE = MNF
Bai 5: (1,0 diém): Chia bang hinh vudng c6 canh 23cm thanh céc 6 vudng c6 canh bang 1cm.
Ban d,ﬁu, tat ca cac 6 vudng dugce dién boi dau "+". Sau d6 ngudi ta thuc hién d6i dau (mdi lan
doi dau la chuyén " + " thanh " — ", " — " thanh “ + “ ) trong cac 6 vudng ¢ cac dong va cac cot
cua bang theo quy tic sau:
e Tt cacac 6 cua dong thur i dugc doi dauilan (ie N ,1<i<23)
e Tétcacac 6 o cotthirj duoc ddidau5j+11an(jeN 1< j<23)
Hoi sau khi thuc hién tat ca thao tac doi dau, trén bang con bao nhiéu dau " + "?

HUONG DAN GIAl
Bai 1: (2,0 diém): Gidgi phwong trinh:
Ox? —53x =~/2X+1-71
Giai
biéu kién 2x+1>0 < x> —%
Phuong trinh viét lai thanh:
36X% —212x + 284 = 42x +1
< 36x° — 212X+ 284+ 8x+5=4(2x+1)+4v2x+1+1

< 36X — 204X + 289 = 4(2x +1) + 4v/2x +1+1

& (6x-17) = (22x+1+1)
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2J2x+1+1=6x-17(1)
REPNFT +1=17-6x(2)
Xét (1), ta co:

(1)< 242x+1=6x-18
& 242x+1=3(2x+1)-21(1)

Pjt t =+/2x+1>0ta co:
(I)e3t? -2t-21=0

< (t-3)(3t+7)=0

{t—B:O
=

3t+7=0
Xét (2), ta co:
(2) < 6x+2v2x+1-16=0

< 3(2x+1)+24/2x+1-19=0
bit t =+/2x+1 >0 taco:
(2') =3t +2t-19=0
(loai)

(nhan);t, =

Giai phuong trinh nay ta duoc hai nghiém t, = —

1++/58 ~1-/58
3 3

_—1+\/§
3

Véi t, ta dugc:

 50-24/58

\/2x+1=ﬂ@2x+1:ﬂ & 2X 5

X =ﬂ(nhan)

Viy § = {25—9\@;4}

Bai 2: (2,0 diém):
a) Ki higu S(n) la téng cac chi sé ciia sé nguyén dwong n. Biét a va b 1a hai sé nguyén
dwong théa S(a) = S(b) = S(a + b) Chirng minh rang a va b chia hét cho 9.
b) Tim nghi¢m nguyén ciia phwong trinh: x* +(x +1)2 =y +(y+1)4
Giai
a) Ta &p dung tinh chata- S (a) : 9 voi moi s6 nguyén duong a (ban doc tu chirng minh tinh
chat nay)

Vay (a+b-S(a)=a+b-S(at+h):9
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= (a-S(a))+bi9=bi9
Tuong tu , ta quqc a:9. Vay a, b chia hét cho 9 (dpcm)
b) Phuong trinh viét lai:
2X% +2x+1=2y* +4y* +6y> +4y +1
= 2X° 4+ 2X+2=2y" +4y* +6y* +4y +2
= +x+1=(y" + y+1)2
Vay tir day ta duoc X + X +1 1256 chinh phuong hay 4X° +4x+4 = (2x +1)2 +31asb
chinh phuong.
Pt (2x+1)° +3=1t(teZ) (**)
Ta co:
(**) = t? —(2x+1)" =3
o (t-2x-1)(t+2x+1)=3
Xeét tat ca cac truong hop sau:

t—2x-1 1 3 -1 -3
t+2x+1 3 1 -3 -1
t 2 2 -2 -2
X 0 -1 -1 0

Vay x=0vax=-1
Vi x = 0 thay vao (*), ta duoc:

("‘)<:>(y2 +y+1)2 =1

y=0

V4iy+l=le y +y=0s y(y+1):0<:{
= y=-1

y* +y+1=-1(vonghiem)
Vai X = - 1 thay vao (*), ta dugc:
) 2 y=0
*) <:>(y + y+1) =l [yz—l
Vay phuong trinh ¢6 cac nghiém (x; y) = (0; 0); (0; - 1); (-1;0); (- 1; - 1)
Bai 3: (2,0 diém):
Cho céc sé dwong a, b, c thea mén ab + bc + ca = 3abc
b c 3

2 3 = s
a“+bc b°+ca c°+ab 2

Chting minh rang:

Giai
S O 1 1 1
Bicn doi gia tri thiét ta duoc: §+B+E =3
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Tacs: 2 . @ 1 1 2<1(1+1j
"a?+bc 2avbc  2vbc 4 oo 4lb
Tuong tu: 2b <1(1 1) ¢ <£(£+£j
b*+ca 4 a +ab 4la b
Viy ot el 1) 28
a“ +bc b+ca c+ab4 a b c 4 2

Diu“="xay rakhi a=b=c=1.
Bai 4: (3,0 diém):
Cho tam gidc déu ABC cé dwong cao AH. Trén canh BC ldy diém M tiy y (M khong
trang B,H,C). Gei P, Q ldn lwot la chdn dwong vudng goc ké tie M dén AB, AC.
a) Ching minh MP + MQ = AH
b) Goi K la trung diém ciia AM. Chizng minh rang KH L PQ
¢) Cho dwong tron (O) ngi tiép tam giac ABM. Goi D,E,F theo thi# tu 14 tiép diém ciia

(O) vai cac canh BM,AB,AM. Vé DN vudng géc véi EF tgi N. Chizng minh BNE = MNF

Giai:
A
K
B'p
0 [/
B D M H C
a) Trong ABMP vubng ¢ P. ta co: MP = MB.sin MBP = MB.sin60° = 7MB
Tuong tu, ta ching minh dugc: MQ = - MC

3

Vay MP+MQ =~ ~BC = AH
b) Do APM = AQM = AHM =90 °nén A, M, P, Q, H cling ndm trén dudng tron
duong kinh AM. Do d6, K 1a tdm ctia duong tron nay = KP = KH = KQ
Trong A PKH can ¢ K c6 PHK = 2PAH = 2BAH =2. 30 °=60°. Vay A PKH déu

= HP = HK (1)
TAI LIEU TOAN HOC
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Tuong tu, 1a chimg minh dugc AQKH déu = HQ = HK(2)
Tu (1), (2) ta dugc:
HQ = HK
MaPQ = PK
¢) Goi B, M lan luot Ia hinh chiéu ciia B, M 1én EF. Khi d6 do BB'IDN|IMM' Goi N la
giao diém cua DN va BM.
Ap dung dinh ly Thales trong A BMM'; A M'BB' ¢6 BB'||[DN|| MM"; D
e BM;N"e BM’;N e B'M’, taco:
MD _ MN
DB N'B BD B'N
1 1 1 :_:—I( )
M'N'" M'N DM NM
N'B NB'
Xét ABB'Eva A MM'F, ta co:
BB'E = MM 'F =90°
BEB'= AEF = AFE (A AEF cén tai F do AE = AF theo tinh chat tiép tuyén )
vIEvE

Viy ABB'E ~A MMF (g.g)=

}:> PQ Ia duong trung truc cia HK = PQ L HK

BE _BE _5D 4)(doBE=BD;MF-MD
U MF MF DM
theo tinh chat tiep tuyén )

Tu (3) va (4 ), ta dugc BM BE _BN-BE _EN

NM' MF NM'-MF FN
Xét ABNEvaAMNF,taco:
BEN = MFN
EN _ B'N _ BE (CMT)
FN MN’' MF
Vay ABNE ~AMNF (c.g.c)= BNE = MNF (PPCM )
Bai 5: (1,0 diém ):

. Chiabdng hinh vudng c6 cgnh 23cm thanh cac 6 vudng c6 cgnh bcjngrlcm. Ban
dau, tat ca cac 6 vudng duwgce dien boi dau "+". Sau dé nguwoi ta thyc hign doi dau (moi lan
doi dau la chuyén ™ + ™ thanh " — ", " — " thanh “ + *) trong cac 0 vudng ¢ cac dong va
cac cot cua bdng theo quy tac sau:

e Tatcd cac 6 cia dong thee i dwee déi ddu ilan (i e N, 1<i<23)
e Tatcd cac 0 ¢ cot thir j dwoe doi ddu 55+ 1lan (je N, 1< j<23)
Héi sau khi theec hién tat cd thao tdc doi ddu, trén bang con bao nhiéu ddu " + *'?
Giai :

- Tagoid(i;]) lad ¢ dong thiri va cot thi j trong bang. Khi do, sau tat ca cac thao tac

doi dau, 6 (i; j) bi doi dau i +5j+1 (lan) vai + 5j +1 = i+j+1 (mod 2)
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Sau tat ca cac thao tac doi dau, 6 (i; j ) s& mang “ + ”néu bi ddi ddu mot sb chan lan.
Vay sau khi thao tac, cac o (i; j) mang dau “ + 7 vachi khii+j+1j+1:2 hay i, j khéc tinh
chan lé.

Th1:ilg jchan.

Ta chon i thoa man thi ¢6 12 cach, chon j thoa thi c6 11 cach. Vay s6 6 (i; j) thoa thi la
12.11 =132(6)

Th2: i chan, j Ié.

Bang cach chon tuong ty, ta duoc s6 6 thoa man 1a 11.12 =132 (6)

Vay s6 6 mang dau “ + ” sau khi thy hién doi dau 132 + 132 =246 6
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