BQ GIAO DUC VA PAO TAO i KY THI TUYEN SINH
TRUONG PAI HQC VINH VAO LOP 10 TRUONG THPT CHUYEN
NAM HOQC 2023 - 2024

: bé c‘blnh fhke Mén thi chuyén: TOAN .
Dé thi gom c6 01 trang Thoi gian: 150 phit (khéng ké thoi gian giao dé)
Cau 1 (6,0 diém).

a) Gii phuong trinh &* - 22° + 2 - 5(z - )z - 6 = 0.

. . |Bz+y=2%"-15
b) Giai h¢ phuong trinh -
2z + 3y = 3z°y" — 13zy — 6.
Ciéu 2 (3,0 diém).

a) Tim tét ca céc c3p sé nguyén (z; y) thoa man z* —y* +2(3z + y) = 23.

b) Cho da thirc P(z) = z* + bz + ¢ ¢6 hai nghiém nguyén. Biét ring | ¢ | < 16 va |P(9), la
s6 nguyén té. Tim cac hé sé b, c.

Cau 3 (2,0 diém). Xét cac sb thuc khong 4m a, b, ¢ thoa min a® +b* +¢® = 1. Tim gié tri

T R 1 1 1

Iém nhat cua biéu thic P = T +7b+=l+m.

Ciu 4 (7,0 diém). Cho dudmg tron (O) dudmg kinh AB. Pudng thing A tiép xtc véi (O) tai A,
I 1a diém cb dinh trén doan AB va CD la day cung thay ddi cia (O) ludn di qua I. Cac
dudmg thing BC, BD cit A lan luot tai M, N.

a) Chimg minh ring CDNM 1a tir gi4c ndi tiép.

b) Goi K 1a giao diém tht hai clia dudng tron ngogi tiép tam gidc BMN véi dudng thing AB.
Chimg minh ring KMCI 14 t& gidc ndi tiép va tich AM.AN khéng ddi.

¢) Goi T la tim dudng tron ngogi tiép tir gikc CONM. Tim vj tri cia CD sao cho 3 dai
doan thing BT nhé nhit.

Ciu 5 (2,0 diém). Goi M 1 tip hop tét ca céc s6 ty nhién gdm 2 chir s§ khic nhau. Tim sé
nguyén duong k 16n nhét 8¢ tdn tai tap hop con A ¢ k phén tir cia tip hgp M sao cho tich
cua 4 sb bit ki thudc tap hgp A déu chia hét cho 3.
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LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DAI HOC VINH

a) Giai phuong trinh 2® — 222 + © — 5(x — 1)\/z — 6 = 0.

Sz +y=1x%%—-15
21 + 3y = 3x%y? — 13zy — 6.

b) Giai hé phuong trinh {
L&i giai.
a) biéu kién xac dinh: z > 0. Dit ¢ = (¢ — 1)y/z phuong trinh tré thanh

=24 —5rx-1DVr—6=0cz(z-12-5@x—-1v/r—6=0
St —5t-6=0
& (t+1)(t—6) = 0.

O Truong hgp 1.t = —1suyra0 < z < 1. bat /z = a(0 < a < 1), khi d6 ta ¢
(z—1Wr=-1ed—-a+1=0W0lya®’+1—a>0).

O Truong hgp 2.t = 6. Dit \/zr = a(a > 0), khi do6 ta co

(z—1DVr=6<da"—a—6 =0
& (a—2)(a®+2a+3)=0
Sa=2 Via* +2a+3=(a+1)+2>2>0)
sr=4 (théa méan diéu kién).

VAy tit ca cac nghiém thdéa man phuong trinh 13 = = 4.

Sr+y=x*y*—15 (1)

b) Ta dadt phuong trinh nhu sau { 2 + 3y — 322y — 132y — 6. (2)

O Trudng hop 1. Néu z = 0 thi —15 = y = —2 v Iy nén trudng hop nay v6 nghiém.
O Trudng hop 2. Néu z +# 0, ta ¢ bién déi nhu sau

(1)-3—1(2) & 13z = 132y — 39
Soy =x+3

3
Sy =14 —.
x
//\ 3 Y \ 14
ey=1+—vao ng trin ,taco
The y =1 huo h (1
x

3
5r+1+ == (2+3)*-15& 52" + v+ 3 = 2(z” + 62 +9) — 15z
x

s 4+22-Tr—-3=0.
& (x+3)(2* —22-1)=0

sre{-31+v21-V2}
4 R 3
e Neur=-3thiy=1+—=0.
x

@



NGUYEN NHAT HUY — VO TRONG KHAI

. Néux:1+\/§thiy:1+§:—2+3\/§.
xz
e Nbuz=1—+2thiy=-2-3V2
Viy tat ca cac nghiém (z, y) thda man 1a (—3,0), (1+v/2, —2+3v2), (1—v/2, —2—31/2).
\Y%



LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DAI HOC VINH

a) Tim tit ca cac cip sb nguyén (z,y) thod méin 22 — 42 + 2(3z + y) = 23.
b) Cho da thtc P(z) = 2 + bz + ¢ ¢0 hai nghiém nguyén. Biét rang |¢| < 16 va [P(9)|
1a s6 nguyén t6. Tim cac hé sb b, c.
Lai giai.
a) Ta bién ddi phuong trinh nhu sau
=y +2Bz+y) =23 (2 +62+9) — (y* — 2y + 1) = 31.

e (r+3)?%—(y—1)?2=3L
S x—y+4)(z+y+2) =31

T day, ta xét bang sau

r—y+4| 31 | 1|-31] -1
T+y+2| 1 |31 —1 | —31
z 13 [ 13| —19 | —19
y —14 16| 16 | —14

VAy tit ca cac nghiém (z,y) théa mén 1a (13, —14), (13, 16), (—19, 16), (—19, —14).

b) Goi hai nghiém nguyén cia P(x) = 2% + bx + cla u, v.
Theo dinh ly Viete ta dugc u +v = —b,uv = c.
Vi [P(9)] 14 sb nguyén tb nén |(9 — u)(9 — v)| 1a sb nguyén t6 din dén |9 — u| = 1 hodc
|9 — v| = 1. Khéng mét tinh téng quét, ta gid st |9 — u| = 1 < u € {8,10}.

O Truong hop 1. u = 10, vi |¢c| < 16, nén |v| € {0,1} < v € {—1,0,1}.
Mitkhdc9—1=28,9—0=09,9+ 1 = 10 déu khéng 13 sb nguyén t6 nén trudng hop
nay loai.

O Truong hop 2. u = 8, vi |c| < 16 nén |v| < 2.

Ma v phai 13 s6 chin nén tir day suy ra v € {2, —2}. Thit lai ca hai gia tri nay thoa
man va ta nhan dudc gia tri cta b, ¢ tuong tng la —10, 16 va —6, —16.
VAy tat ca cip (b, ¢) théa man 1a (b, ¢) € {(—10,16), (-6, —16)}



NGUYEN NHAT HUY — VO TRONG KHAI

Xét cac sb thuc khong 4m a, b, ¢ thod méan a2 + b2 + 2 = 1.

; . 1 1 1
Tim gia tri 16n nhat cta biéu thic P = + + .
S va+1l Vb+1 +e+2
Ldi giai. Ta c6 nhan xét sau
(1+1)2—1+1+ 2  a+b+2 2
Va+1 Vb+1) a+1 b+1 (I+a)(l+b) abt+a+b+1l Vab+a+b+1
a-+b+2 2 1 2
< + = (14— .
a+b+1 Vatbr+l Va+b+1
Do d6 ta dudc
1 1 1
+ <1+ —
Va+1 Vb+1 Va+b+1

Mét khac, tacod (a+b+c)? > a®>+ >+ =1suyraa+b>1—c.
Tt day két hgp v6ic < 1(vic > 0vac® < 1), tasuy ra

P<1+ ! + ! =1+ ! + ! 2—1+ ! + ! + 2

h V2—¢ e+2 o V2—¢ e+2) 2—c 24c 42
SN S Y N
= i—e Ji—e O 4-1 i—1 = 3

A 2 > 2 . A .7 .17 A K \ ]-
Dau bang xay ra chang han khi « = b =0, ¢ = 1. Vay gia tri I6n nhat cua Pla2 + —. \Y

V3




LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DAI HOC VINH

Cho dudng tron (O) dudng kinh AB. budng thing A tiép xtic véi (O) tai A, I
1a diém c6 dinh trén doan AB va OD la day cung thay ddi ctia (O) ludn di qua I. Cac
duong thang BC, BD cat A lan lugt tai M, N.

a) Chitng minh rang CDN M 13 tit gidc ndi tiép.

b) Goi K 1a giao diém tht hai cia dudng tron ngoai t,iép tam giac BM N v6i duong
thang AB. Ching minh rang K M CT la t& giac noi tiép va tich AM - AN khong doi.

¢) Goi 7' la tam duong tron ngoai tiép t gidc CDNM. Tim vi tri ctia C'D sao cho d6
dai doan thang BT nho nhat.

L&i giai.

a) Ap dung hé thiic lugng cho hai tam gidc BAM va BAN véi hai dudng cao tuong Ung la
AC, AD ta cb6. BA? = BC' - BM = BD - BN. Vi vay tit gidc CDN M noi tiép.

b) Ta c6 bién déi goc MKB = MNB = DCB, Vi véy tt gidc CTK M ndi tiép.
Do d6 BC - BM = BI - BK = BA?, tit day suy ra K 1a diém c6 dinh.
Tur day ta suyra AM - AN = AK - AB co dinh.

¢) Goi r 1a ban kinh (T) thi r2 — TA? = AM - AN = a khong d6i. Ta ciing ¢6 1D - IC khong
doi, datb=ID-IC =r* = TI*suyra TI* — TA* = a — b.
Goi H la hinh chiéu ctia K 1én AB theo dinh ly Pythagore ta co.
(Al +2AH)- Al =HI? — HA* = (TI? = TH?) — (TA> = TH?*) =TI = TA* = a —b.

Tt day két hop véi AT khéng dbi(A va I ¢b dinh) suy ra H cb dinh do d6 BH khéng déi.
Khi d6, theo dinh ly Pythagore ta co.

BT? = TH? + BH? > BH>.

DAu bing xay ra khi va chi khi 7' trung H téc 13 BA 13 trung truc ctia CD suy ra CD
vudng goc AB tai I. VAy khi C'D vudng goc AB tai I thi dd dai doan thang BT nho nhat.

\%

®



NGUYEN NHAT HUY — VO TRONG KHAI

Goi M 14 tap hop tht ca cac sb tu nhién gdm 2 chit s6 khac nhau. Tim s6 nguyén
duong k 16n nhit dé tdn tai tip hop con A c6 k phin tit cta tip hop M sao cho tich cta
4 s0 bat ki thudc tap hgp A déu chia hét cho 3.

Loi giai. Trudc hét, ta dém s6 phan tit thube M ma chia hét cho 3.

Ung vGi cac so c6 chit so hang chucla1,4,7¢69 so thoa man.

Ung vdi cac so c6 chit so hang chucla 2,5,8 c6 9 so thoa man.

Ung v6i cac so c6 chit s6  hang chucla 3,6,9¢6 9 s6 thda man.

Vi vay so phan tt chia hét cho 3 thudc M la 27, ta ching minh |A|,,.. = 30, that Vay

Trudc hét, A khong thé chtta qua 4 phan th khong chia hét cho 3 bdi vi tich clia ching sé
khong chia hét cho 3. Do d6, |A| < 30.

Xay dung diu bang Xét A la tap hgp cac s6 ¢6 2 chit sb khac nhau chia hét cho 3 va 3 phin
th bat ky thudc cac s6 con lai.

VAy sb nguyén duong & 16n nhéit thda min yéu ciu dé bai 1 30. \Y
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