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GIAO DUC VA DAO TAO KY THI TUYEN SINH LOP 10 TRUNG HOC PHO THONG
DAK LAK NAM HOC 2023-2024
Moén Thi: TOAN - CHUYEN

Thoi gian: 150 phait (khong ké thoi gian phdt de)

PE CHINH THUC

Cau 1: (2,0 diém)
1. Tim tat ci cac gi4 tri ctia tham s6 m dé phuong trinh 22 — 22 — 3m — 2 = 0 luon c¢6 nghiém
2. Goi 1, 2, x3, 24 14 cdc nghiém clia phuong trinh (z + 1)(x + 3)(z +5)(x +7) =1
Tinh gia tri ciia biéu thic P = z125x314
Cau 2: (2,0 diém)
1. Cho da thic f(x) thod méan 2f(x) + 3f(2 — x) = 5z — 8z + 3(1) v6i moi s6 thuc .
a. Trong dang thitc (1), thay x bsi 2 — x va ghi ra két qua
b. Gidi phuong trinh f(z) = —1
23 —622+13x—10— (z—y+2)yr—y+1=0
(322 + 18z — 22y + 6y — y*)v/r —y + 6 — 242 — 8y = 0

2. Giai hé phuong trinh

Cau 3. (2,0 diém)

1. Cho 9 hinh vuong c6 do dai céc canh 1a 9 s6 nguyen duong lién tiép. Goi S 1 tong dién tich ciia 9 hinh

vuong da cho. Ton tai hay khong mot hinh vuong c6 canh 1a mot sd nguyén duong va c6 dién tich biang S ?

2. Vé bat ki 17 dudng tron, mdi dudng tron c6 do dai dudng kinh 14 mot s6 nguyén duong. Chiing minh ring

trong 17 dudng tron dé, ta luén chon dude 5 dudng tron cé téng do dai cac duong kinh 1a mot s6 chia hét cho

5.

Cau 4: (3,0 diém) Cho tit giac ABCD c¢6 ZABC = ZADC = 90°, BC = CD. Goi M la trung diém ciia

AB, dudng tron tam C ban kinh BC (ky higu la dudng tron (C)) cit M D tai E(E # D),H la giao diém ctia
AC va BD

t1 sO

1. Chiing minh ring AMEB ~ AMBD va t& giac BHEM 13 t¢ gidc noi tiép.

2. Goi F la giao diém ctia dudng thang AE va duong tron (C)(F # E). Ching minh ring BC | DF

3. Goi I 1a giao diém ctia duong thing BC va duong tron (C)(I # B), J la giao diém ctia AI va DF. Tinh
. DJ

DF
Cau 5: (1,0 diém) Cho céc sb thic x,y, 2, t thod man z2 + 42 + 22 +t> = 1. Tim gié tri 16n nhat ciia bidu

thic A = zy + xz + ot + yz + yt + 32t

HET

Thi sinh khong dugc sit dung tai ligu. Can bo coi thi khong giai thich gi thém.



Loi gidi tham khdo bdi Hoang Vian Quyén (THPT Déng Du)
Cau 1: (2,0 diém)
1. Tim tét ci cac giéa tri ctia tham s6 m dé phuong trinh 22 — 22 — 3m — 2 = 0 luon c¢6 nghiém
2. Goi x1, %2, 23, x4 14 cdc nghiém clia phuong trinh (z + 1)(z + 3)(z +5)(x +7) =1
Tinh gi4 tri clia bidu thic P = x1zox324
Loi giai
1. biéu kien dé phuong trinh 22 — 22 —3m —2 = 0 luon c6 nghiem 1a A’ >0 < 1 +3m+2>0<m > —1
Vay v6i m = —1 thi phuong trinh da cho luén c6 nghiém
2(z+D(x+3)(z+5)(x+7)=1
s @@+)(z+3)(z+5)(z+7)—1=0
Vi phuong trinh ¢6 4 nghiém x1, o, 3, x4 nén (x+1)(x+3)(x+5)(x+7)—1 = (z—x1)(x—x2)(x —2x3) (x —124)
So sanh hé s6 ti do & hai vé, ta dude x1z0x374 = 1.3.5.7 — 1 = 104
Vay x1xox314 = 104
Cau 2. (2,0 diém)
1. Cho da thiic f(z) thod man 2f(z) + 3f(2 — z) = 522 — 8z + 3(1) v6i moi s6 thyc z.
a. Trong dang thitc (1), thay  bdi 2 — x va ghi ra két qua
b. Gidi phuong trinh f(z) = —1
23 —622+ 132 — 10— (z—y+2)y/z—y+1=0

(322 + 182 — 22y + 6y — y?)\/r —y + 6 — 24z — 8y =0

2. Giai hé phuong trinh

Loi giai

1.

a. Trong (1), thay = béi 2 — z, ta dugc

2f(2—2)+3f(z) =5(2—2)2—8(2—2)+3 =5(d—dz +22) — 16+ 8z +3 = 20 — 202 + 52% — 16+ 87 + 3 =
522 — 12z 4+ 7(2)

2f(z) +3f(2—x) =522 —8x + 3
b. T (1) va (2) ta ¢6 hé phuong trinh

2f(2—xz)+3f(x) =b52? — 122 + 7

5f(x) +5f(2 —x) = 102% — 20x + 10

¢

2f(2—z)+3f(x) =522 =122 + 7

5f(x) +5f(2 — ) = 1022 — 20z + 10

0

2f(2—x) +3f(z) =522 — 122 + 7
f(@)+ f(2—12) =222 — 4o + 2

2f(2—z)+3f(x) =52% — 122 + 7
= f(r) =22 —42 +3
Taco: f(x)=—-ler’—4dz+3=-1l<(z-2°?=0c0=2

Vay phuong trinh f(z) = —1 ¢6 nghiém duy nhéat z = 2



23 —622+13x - 10— (z—y+2)yr—y+1=0

(322 + 182 — 22y + 6y — y?)\/r —y + 6 —24x — 8y =0

2. Giai hé phuong trinh

L&i giai

Diéu kien: z —y > —1

e (x—-2)(22—4d2+5)=(—y+2)y/z—y+1

s @-234@-2)=KWr—y+ 1) +/z—y+1(3)
bita=12—2,b=+z—y+ 1(b > 0), khi d6 (3) trd thanh:
a3+a:b3+b®(a—b)(a2+gb+b2+1):O

Via?+ab+b*+1= a—l—g +72+1>0néna:b

Hay z — 2=z —y+1(4)

(2) & (Bo+y)(w—y+O)T—gF6—8Gz+y) =0 Bz +y)[(vz—gF+6)°—8 =0
TH1: 3z +y=0<y= -3z

=2
Thay vao (4), ta c6: ¢ —2 =+/dz + 1 < <z =4++/13=y=—12— 3413 (tmdk)
2 —8x+3=0

TH2: (Vo —y+6)2—-8=0s2—-y+6=4<z—y=-2<—1(loai)
Vay (z,y) = (4 ++/13,-12 — 34/13)
Cau 3. (2,0 diém)

1. Cho 9 hinh vuong c6 do dai cac canh 1a 9 s6 nguyén duong lien tiép. Goi S 1 tdng dién tich ciia 9 hinh

vuong da cho. Ton tai hay khéng mot hinh vudng c¢é canh 1a mot s6 nguyén duong va c6 dién tich bang S ?

2. Vé bat ki 17 dudng tron, mdi dudng tron c6 do dai dusng kinh 13 mot s6 nguyén duong. Ching minh ring

trong 17 dudng tron dé, ta luon chon dude 5 dusng tron cé téng do dai cac duong kinh 1a mot s6 chia hét cho

5.

Lai giai

1. Goi do dai canh 9 hinh vuong d6 lan lugt 1a a—4,a—3,a—2,a—1,a,a+1,a+2,a+3,a+4(a € N* a > 4)
Khid6 S = (a—4)? + (a—3)2 + ...+ (a +4)? = 9a% + 60

Gia sit ton tai hinh vuong thoa dé. Goi do dai canh hinh vuong dé6 1a k(k € ZT)

Khi d6 k2 = 9a% + 60. Do 3 | 9a® + 60 nén 3 | k? do d6 3 | k suy ra 9 | k2 ma 9 | 9a% nén 9 | 60 (vo 1i)

Vay khong ton tai hinh vuoéng thoa dé.



2. Vé bat ki 17 dudng tron, mdi dudng tron c6 do dai dudng kinh 14 mot s6 nguyén duong. Chiing minh ring
trong 17 dudng tron dé, ta luon chon duge 5 dudng tron c6 téng do dai cac dudng kinh 1a mot s6 chia hét cho 5

Loi giai 1

Goi do dai dudng kinh 17 dudng tron d6 lan lugt 1a aq, az, as, ..., a17 (a1, as,as3, ...,a17 € ZT)

Yéu cau bai toan trd thanh: Ching minh luén chon dude 5 s6 tit 17 s6 trén co tong chia hét cho 5

Chia 17 s6 trén cho 5, ta dugce 17 s6 du, ma mot sb chia 5 ¢6 thé du 0,1,2,3,4 nén theo nguyeén li Dirichlet,
c6 it nhat 4 s6 c6 ciing s6 du, 16 rang néu nhiéu hon 4 thi téng cia 5 s6 sé chia hét cho 5, ta xét truong hgp co
4 s6 c6 ciing s6 du, khong mat tinh tong quat, ta gid st 1 ay, az, a3, as va goi s6 du do 1a by (by = 0,5)

Xét 13 s6 con lai, néu c6 it nhat mot s6 chia 5 du by thi téng ciia s6 d6 v6i 4 s chia 5 du by & trén sé chia
hét cho 5, ta xét trudng hgp 13 sb trén chia 5 c6 4 s6 du (14 5 s6 tir 0 t6i 4 trit di by), theo Dirichlet thi sé c6 it
nhét 4 s6 c6 cung s6 du, ta gia s 1a as, ag, a7, ag vi s6 du d6 1a by

Xét 9 s6 tir ag t6i ar7, néu c6 mot sd6 nao dé chia 5 du by thi ta c6 tong 5 s6 gom sé d6 véi 4 sb as, ag, ar, as
chia hét cho 5. Ta xét trudng hop 9 s6 nay chia 5 c6 thé du 3 s6 du (tit 0 t6i 4 trit by, trit by)

Theo Dirichlet thi c6 3 s sé& c6 cung s6 du, ta gia s 1 ag, a9, @11 va sd du do 1a bz

TH1: aq» chia 5 ciing du bs. Khi d6 xét 5 s6 tit aq3 t6i a17 néu c6 1 s6 ndo d6 chia 5 du bz thi 16 rang ta c6 5
s6 ag,a10,a11,az va sd dé co6 tong chia hét cho 5. Xét trusng hop 5 s6 ai3 t6i a7 chia 5 ¢6 thé du 2 s6 du (it
0 t6i 4 trir by, trit by, trir b3), theo Dirichlet s& c6 3 sd c6 cling s6 du, gia sit 2 s6 nay 12 a3, a4, a1 v s6 du d6
13 by. Néu trong 2 s6 a6 va ay7 ¢6 mot sé du khac by, gid st 1 a1 thi 16 rang ta c6 5 s6 1 ay, as, ag, a13, a1
c6 5 s6 du doi mot khac nhau nén téng ciia né sé chia hét cho 5. Con trong trusng hop 2 s6 c6 cling s6 du 1a
by thi ré rang 5 s6 a3, a14, @15, a1, a17 c6 tong chia hét cho 5

TH2: a1, chia 5 c¢6 sd du khac bz, ta goi sd du d6 13 by khi d6 5 s6 tit a3 t6i a7 néu c6 mot sé nao chia 5
khéc by, gia sit 1a a;3 khi dé ta c6 5 s6 1a ay, as, ag, aya, a1z c6 5 s6 du déi mot khac nhau nén téng clia ching sé
chia hét cho 5. Con trong trudng hgp 5 s6 do6 chia 5 c6 cling s6 du thi hién nhién téng clia chiing chia hét cho 5.

Vay bai toan dugc ching minh hoan toan

Lai giai 2, ngin hon

Goi do dai dudng kinh 17 dudng tron d6 lan lugt 1a ay, az, as, ..., a17 (a1, a2, a3, ...,a17 € ZT)

Chia 17 s6 trén thanh cac tap A; trong d6 A; 1a tap cic s6 chia 5 dw i (i = 0,4). Néu c¢6 1 tap nao d6 chia
nhiéu hon 5 s6 thi téng 5 s6 d6 chia hét cho 5. Con néu moi tap déu chita it hon 5 phan ti, xét 4 tap bat ki,
khi d6 téng s6 phan tit 4 tap nay khong qua 16 phan tit, do dé c6 it nhat 1 phan tit thudc vio tap con lai, vay
5 ta c6 5 phan tit thudc 5 tap khac nhau nén tdng 5 sé nay chia hét cho 5



Cau 4. (3,0 diém) Cho ttt gisac ABCD c¢6 LABC = ZADC = 90°, BC = CD. Goi M la trung diém ciia
AB, dudng tron tam C ban kinh BC (ky higu la dudng tron (C)) cdt M D tai E(E # D),H la giao diém ciia
AC va BD

1. Ching minh ring AMEB ~ AMBD va tit gisc BHEM 1a t¢ giac noi tiép.

2. Goi F la giao diém ctia dudng thang AE va duong tron (C)(F # E). Chitng minh raing BC | DF

3. Goi I 1a giao diém ciia duong thing BC v;du’éng tron (C)(I # B), J la giao diém ctia AI va DF. Tinh
t1 86 OF

Lai giai

1.ViCB=CDnén D e (C)

Vi MB 1 BC nén M B la tiép tuyén ciia (C)

Xét AMEB va AMBD cb:

/ZFEM B la géc chung

/MBE = /ZMDB (cung chan cung BE)

Do d6 AMEB ~ AMBD(g.g)

Ta c6 AABC = AADC (canh huyén- canh géc vuong) nén AB = AD, do d6 AC la dudng trung truc cta
BD nén AC L BD

Vi AAHB vuong tai H, MA = MB nén MH = %AB = MB do d6 AMBH can tai M

Suy ra ZMEB = /ZEDB+ /LEBD = /ZEBD + /MBE = /MBH = ZMHB suy ra ti gidc M EH B noi

tiép
2. Vi AMEB ~ AMDB nén ME.MD = MB? = MA? (Do M la trung diém AB)
o ME MA
T day suy ra A= 1D e AMEA ~ AMAD(c.g.c)

Do d6 /MDA = /MAE (1)

Mat khac, do B va D d6i xiing véi nhau qua AC nén AD ciing la tiép tuyén ctia duong tron (C). Suy ra
/MDA = ZEFD (cung chan cung ED) (2)

T (1) va (2) suy ra ZMAE = ZEFD mé 2 goc nay & vi tri so le trong nén AB||DF ma BC L AB nén
BC L DF



3. Goi N la giao diém ctia BI vi DF. Vi BC' L DF (cau 2) nén N la trung diém DF
Vi AC||DI(L BD) nén LACB = ZDIN

Xét ANABC va ADNI, ta cé:

LACB = Z/DIN

LABC = ZDNI = 90°

Do d6 AABC ~ ADNTI suy ra DN _ NI

a8~ BC ¥
Vi NJ||AB(L BI) nén theo hé qué ctia dinh ly Thales, ta cé:

NJ NI . £ £ N 4.
1B = BI (4) Chia vé theo vé (3) va (4), ta c6:
DN 'BI

. . . DJ 1
~NJ - BC - 2 suy ra J 1a trung diem DN, két hgp v6i N la trung diém DF ta c6 duge DF = 1



Cau 5 Cho céac s6 thyc x,v,2,t thod man 22 + y? + 22 + ¢ = 1. Tim gia tri 16n nhat ctia biéu thiic
A=zxzy+zxzz+xt+yz+yt+ 3zt

Loi giai

Quan sat bidu thiic A, ta c6 nhan xét day 1a 1 biéu thic c6 tinh déi xing gitta = v y, t vi z. Mit khéc, dé
2% + y2

2

danh gia A va tan dung dudc gia thiét, ta nghi dén bat dang thic kha quen thudc 1a zy < (1), lvu ¥
rang c6 thé chimg minh bat déing thic nay bang bién déi tuong duong nén né sé thoa diéu kien z,y, 2, t 1 céc
s6 thuc

Vi biéu thiic ¢6 tinh déi xtng gitta = va y, ¢ va z nén ta dy dodn dau bing sé xay ra khi 2 = y = az = at
trong d6 a la mot sé thyc ma ta phai di tim.

Dua vao bat dang thiic (1), ta c6 cac danh gia sau dé thod man dau bing:

% + y2
(2)

2% + a?2?

Ty <

arz <

% + a?t?
art < —
y2 + a222
ayz < —

2 242
+a“t
aytgiy

22 + 2
)

Lai quan sat biéu thitc A va doi chiéu véi cac danh gia trén, ta thiy hé s6 clia cac danh gia chua khép véi

2t <

A, nén ta s& nhan ci biéu thitc A véi hé s6 a va nhan (2) v6i a, nhan (3) véi 3a, khi d6 ta thu duge
2 2 2 2.2 2 242 2 2,2 2 242
7+ r°+a‘z r° + a“t +a“z + a“t

aA = azxy + axz + axt + ayz + ayt + 3azt < a Y Y —I—y

22 + 2 5 (a a 3a 3a
_ a 1) 2(7 1) 2 2 2( 2
3a 5 x <2+ +vy 2+ +z°|a® + 2 +t{a”+ 5

. . N 3
beé tan dung dugc gid thiet, chung ta can c6 % +1=a%+ ?a
—1+4/5 -1-+5
a

5= 5 o rang dé bat ding thitc duge ding chiéu, ta sé chon a duong,

Giéi ra ta dugc a =

—1+4/5

2

—1+V5 3445 2++5
2 !

tic a =

Khi do suy ra A <

2
L s 5—14/5 1 5 [5—4/5 [5—+/5
(Dau dang thic xay ra khi x =y = 20\/>,z =t= +2\/> 20\/> hoac z =y = — 20\f,z =t=

1+v5 [5-+/5
2 20 )

Vay GTLN cua A la

2++/5
2




