TRUONG DAI HOC VINH

TRUONG THPT CHUYEN Mbén thi: Toan

DAP AN VA HUONG DAN CHAM DE CHINH THUC

(P4&p &n va huéng dan cham gom 07 trang)

KY THI THU VAO LOP 10 THPT CHUYEN NAM 2025

Danh cho cac thi sinh thi th# vao chuyén Toan, chuyén Tin

Cau Noi dung | Piém
a) Giai phuong trinh z° — 2z — 1 = (22 — 3z — 1.
Cau 1 DY A
(5.0 biéu kién: x > 1.
diém). | Phuong trinh & 2* — 22 —1=2zvz —1 —3Vz — 1
e’ -2V —1+(z—-1)—-32+3Jz—-1=0 0,5
2
@(x—\/a:—l) —3($—\/a:—1):0
@(m—\/x—l)x—\/x—l—?)):O
z—Nr—1=0 Nr—1=u=x 0,5
<~ =
r—Nrz—-1-3=0 Nr—1=2-3
*r—1l=gor—1=1" < 2° — 241 =0 vonghiém. 0,5
r—3>0 >3
*\r—1l=r—-3& a S 0.5
1$1—x26x+9 |x27x+10—0 ’
z>3
Sqr=2&2=5.
r=>5 0,5
Vay nghiém cua phuong trinh [a z = 5.
Loi gidi khac
biéu kién: x > 1.
bat x—lza,aZO.Tacéx:a2+1. 0,5
Thay vao phuong trinh da cho ta dugc
a* +2a° +1-2a*+1)—1=(2a> —1)a 0.5
sa' =20 +a—-2=0 0,5
& (a—2)(a’ +1)=0 0,5
Sa=2Wia>0).
Suyra x = 5. 0,5
» Wz —y=y+1 (1)
b) Gidi hé phuong trinh
Je—y+yrt+y=az (2)
. r—y=>0
bicu kién:
z+y=>0 0,5

Tur diéu kién suy ra z > 0.




Phuong trinh (1) & 2z —y —2x+2—y—1=0

@x(\/x—y—l)%—x—y—lzo

0,5
r—y—1
S r—+r—-y—1=0
Nz —y +1
@(m—y—l)L—Fl =0
Nz =y +1 0,5
Sr=y+1.
, y=0
Thé vao 2)taduoc 1+ 2y +1=y+1 2y +1l=y <= o+ 1 5 0,5
Y =y
y=>0
& (:)yzl-l—\/E.
Suy ra nghiém (x; y) ctia h¢ la (2 + \/5; 1+ \/5)
Loi giai khac
. r—y >0
biéu kién:
r+y>0
0,5
2 b? 2_62
Dét\/x—l—y:a,\/x—y:b,aZO,bZO,tacéx:a—; ,y:a 5
Va2—|—b2 a’ —b
b= 1 0 -1)+b +b*—2=0
Khi d6 hé tro thanh {2 b22 TRV 0,5
S s a”+b0 =2(a+0)
(b—1)(a® +0° +2b+2) =0
&1, ) =b=1. 0,5
a” +b"=2a+b)
Khidé x —y =1 hay z =y + 1.
0,5
Thay vao phuong trinh thtr hai ctia h¢ da cho ta duge 2y +1 =1y
y=0
<1, (:)yzl—l—\/;.
y —2y—1=0
0,5
Suyrax:2—|—\/§.
Vay h¢ da cho c6 nghiém (z; y) = (2+\/§; l—i—\/a).
a) Tim tit ca cac cap s6 nguyén (z; y) théaman 2° +1 =z + y + 2v.
Cau 2
30 |[Tacor’+l=a+ytaysr’—z+1-yla+1)=0
diem). S’ +r—20-2+3—ylz+1)=0 0.5
saz+1)—2z+1)+3-yz+1)=0 ’
Sx+1)(r—y—2)=-3.
Vi =3 =(-1).3=3.(—1) =(—3).1=1.(—3) nén c6 4 truong hgp xdy ra. 0,5

2




Lap bang

r+1 —1 3 -3 1
x—1y—2 3 —1 1 -3

z 2 2 —4 0 0.5

Y —7 1 —7 1
Vay cac cip s6 nguyén (z; y) thoamanla (—2; —7), (2; 1), (—4; —7), (0; 1).

Loi giai khac

Phuong trinh da cho twong dwong v6i z° — (y + 1)z +1—y = 0. (1)
Taco A= (y+1)° —4(1—y)=(y+3)* —12. 0,5
Dé phuong trinh (1) c6 nghiém nguyén thi A 1a s6 chinh phuong.
Pat A =k*, k€ N. Khidotaco (y +3)° —k* =12
hay (y +3 —k)(y + 3+ k) =12. 2) 0.5

Do y€Z, k€N nén y+3—k va y+3+k cing tinh chin 1¢, dong thoi
y+3—k<y+3+k Dodo(2)tuong duong vdi hai truong hop sau:

TH 1 y+3—k=2 Truone h 5 d 1 va 0 9
. t — . o )
y+3+k=6. g hop nay ta duoc y vasuyraz =0,z =

TH 2 Y g [ruc h nav ta d = —7 v3 0,5
. on Op nay ta dug — — = —4, _ )

Vay cac cip s6 nguyén (z; y) thoaman 1a (0; 1), (2; 1), (—2; —7), (—4; — 7).

b) Gid st da thitc P(z) c6 cac hé s6 1a sé nguyén théa man P(1) = 10, P(3) = 4. Chimg
minh rang P(2025) + P(2026) khong 1a s6 chinh phuong.

Xét da thirc f(z) = P(x)+ 3z —13.

Tu P(1) =10, P(3) =4 suyra f(1) = f(3) = 0. 0,5

Do d6 f(z) = (z —1)(z — 3)Q(z) véi Q(x) 14 da thirc hé sé nguyén.

Suyra P(z) = (z —1)(z — 3)Q(x) — 3z +13. 0,5

Do d6 P(2025) = 2024.2022.0(2025) — 3.2025 + 13 chia 3 du 1
P(2026) = 2025.2023.0(2026) — 3.2026 + 13 chia 3 du 1. 0,5
Suy ra P(2025) + P(2026) chia 3 du 2 nén khong 1a s chinh phuong.

Loi giai khac

Str dung tinh chat: Cho da thitc P() c6 cac hé sb nguyén va cic s6 nguyén a, b, khi

do (P(a) — P(b) ) :(a—b). 0,5

Ta co P(2025) — 4 = P(2025) — P(3) | (2025 — 3) | 3;

P(2026) — 10 = P(2026) — P(1) i (2026 - 1) : 3. 0,5

Suy ra P(2025) + P(2026) = 14 (mod 3) = 2 (mod 3).

. 0,5
Do d6 P(2025) + P(2026) khong la so chinh phuong.




Truong X dang khao sat dé lam mét san choi thé thao cho

Cau 3 | cac em hoc sinh ¢ khu dat ndm & goc truong co dang tam M
(2,0 | giac ABC vuongtai A v6i AB=60m, AC = 80m. San
diém). | choi ¢6 dang hinh chit nhat MNPQ (nhu hinh v&), phan dt v
con lai du kién s& duge tréng cay xanh léy bong mat. Héi
nha trudng c6 thé lam san choi c6 dién tich 16n nhat 1a bao B
nhi€u mét vuéng?
Ap dung dinh 1i Pitago ta c6 BC' = AB* + BC* =100m.
bat MQ) =z m. 0,5
Taco AMBQ ~ AABC nénM—QzﬁéMB:M—MQZB—x;
AC AB AC 4
ANPC ~ AABC nén Ne = NP = NC = AC.NP = 4—$
AC AB AB 3 0.5
Suy ra MN = BC—BM—NCleO—S—x—4—$:100—25—x.
4 3 12
Do d6 dién tich hinh chit nhat la
252 0,5
SMNPQ = !IZ’[IOO - E
2
S i Py L )
25 12 12 51 2
o 2 2 0,5
Dau dang thure xay ra khi 2t =100 — 2 &Sz =24.
12 12
Vay dién tich 16n nhit c6 thé cua san choi 13 1200 m”.
Loi giai khac
Taco AL _AC 4 pei AP — a4t AQ =3t = PQ = 5t. 0.5
AQ AB 3
. : 8 12
Ta co MQ:BQ.SmB:(60—315).5:?(20—@. 0,5
12 5 0.5
Suy ra SMNPQ :5t.g(20—t):12.(20t—t ) ,
= 12[100 —(t— 10)2] < 1200. 0,5
Ciu 4 Xét cac sb thue khong am a, b, ¢ théa man a” + b° + ¢* + abc = 4. Tim gia tri nh6 nhat
au
(2,0 | va gid trj 16n nhat ciia biu thic P =a +b + c.
diem). | 1y gia thiét a, b, ¢ khong am va a* +b° +¢* +abc =4 suyra 0<a, b, ¢ < 2. 0,5
* Tim gia tri nho nhat
Tacd PP =(a+b+c) =a’ +b> +c* +2ab+ 2bc + 2ca
>al + 02+ +2ab>a* + b+ + abe = 4. 0,5

Suyra P > 2. Dau dang thirc xay rakhi ¢ =b =0, ¢ = 2.

Do d6 gia tri nho nhit cua P 1a 2.




* Tim gid tri 16n nhat

Taco 2—a)(2—0)(2—c)=8—4(a+b+c)+2(ab+ bc+ ca)— abe
=8—4(a+b+c)+2ab+bc+ca)ta’ +b +c*—4
=(a+b+c) —4a+b+c)+4

2 0,5
= P°—4P + 4.
Mat khéc, ap dung BDT Cosi, ta c6
3 .
6—a—b—c (6 — P)’
2—a)2—-0)2—¢) < = .
2-a)@-pE-g<|—= ] =
DV
su_yraP2—4P+4§u
3 2
& PP +9P” —108 <0 0,5

& (P—=3)(P+6) <0.
Do d¢6 P < 3. Dau dang thic xay rakhi a =b = c = 1.
Suy ra gia trj 16n nhét ciia P 1a 3.

Caus
(6.0
diém).

Cho dudng tron (O) duong kinh AB = 2R va diém I cb dinh thudc doan OB. Ké tiép
tuyén d cua (O) tai B va lay diém C trén d (C' = B). Puong thang qua A, vudng goc
v6i IC, cat d tai D. Puong tron ngoai tiép tam giac ACD cat AB tai K (K = A). Goi

P, @ lan luot 14 giao diém thir hai cia AC, AD véi (O).
a) Chirg minh t gisc CDQP ndi tiép.

</

A I9) T 7K 2,0
QD
Vi APQ = ABQ va ABQ = BDQ (cing phu véi QBD )nén APQ = BDQ.
Do d6 tir giac CDQP i tiép.
b) Cho BI = g Tinh BK theo R.
Tacé ABCK ~ ABAD (g.g). Suy ra bBC _BK = BA.BK = BC.BD. (1) 1,0
BA  BD
Vi ABCI ~ ABAD (g.g) nén bC _ BL
BA  BD
2
. BO.BD = BI.BA= 2 op = 21U )
3 3 1,0
. . R
Tu (1) va (2) suyra BK = 3




Loi giai khac

Taco KCD = KAD = 90° — D = DCT.

1,0
Do d6 tam giac CIK cantai C. Laico CB 1 IK nén BK = BI = % 1,0
¢) Chung minh rang khi C' thay d6i trén d, duong thang P(Q ludn di qua mot diém cd dinh.
d
' C
A o 1/71H B K
1,0
Q
D
Goi H 1a giao diém cua PQ vé&i AB.
Tur két qua ching minh ¥ b) ta c6 BK = BI. Ma I ¢6 dinh nén K cb dinh.
Taco APQ = ADC — AKC nén it gidgc HPCK ndi tiép.
Suyra AHAK = AP.AC.
Mait khac, AABC vudng tai B c6 dudng cao BP nén AP.AC = AB® = 4R’.
2
Suyra AHAK = 4R* = AH = A khong doi.
AK 1,0
Suy ra H cb dinh.
Xéttap hop S ={1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11}.
Cau 6 o . =
2,0 a) Ban An chon ngau nhién mot s6 a thudc S va nhé hon 6, ban Binh chon ngau nhién mot
diém).

s6 b thude S 13 16n hon 5. Sau d6 cc ban ghép hai s6 di chon thanh s ab. Tinh x4c suit

B @b e v ahe 3

S6 cach An chon mét s6 a thudc S nhé hon 6 13 5;

S6 cach Binh chon mot sb b thude S 16n hon 5 1a 6.

0,5
Suy ra sb phan tir cia khong gian mau 1a s6 két qua 1ap sé ab 1a n(2) = 30.
Goi F 1a bién cd “% chia hét cho 3.
Ta co ab chiahétcho 3 < a + b:3.
Suyra £ = {18; 111; 27; 210; 36; 39; 48; 411; 57; 510}.
0,5

Do d6 n(E) = 10.

Suy ra xéc suit P(E) = = — =




b) Tim s6 nguyén duong k nho nhat sao cho v6i moi cach lay k s6 thuoc S ludn ton tai hai

sO z, y v6i x> y trong k sb da 1y sao cho x + y chia hét cho x — .

Xéttap X = {1;4; 7; 10} gém 4 s6 thuoc S déu du 1 khi chia 3.

Ta co téng 2 s6 thuoc X chia 3 du 2 ma hiéu hai s thuoc X chia hét cho 3 nén
véicachlay 4 s0 1, 4, 7, 10 thi khong ton tai hai s6 z, y voi > y trong 4 so da

14y sao cho z + y chia hét cho = — .
Suy ra k <4 khong théa man, nén £ > 5.

0,5

Ta chiing minh £ = 5 théa man.
Xét cach lay 5 sO batky a,, a,, a,, a,, a thudc S, gia su

1<a <a,<a,<a <a, <1l
Tacod a, —a, +a,—a, +a,—a,+a,—a =a,—a <11—1=10 nén trong
cac hiéu a, —a,, a, — a,, a, — a,, a, — a, phaico it nhat mot s6 khong 16n hon 2,
giasu a, —a, <2.
* Néu a, —a, = 1,thi a, +a :a, —a,.
* Néu a, —a, = 2,thi a,, a, cung tinh chin 1é nén a, + a,a, — a,.
Do do6 k=5 thoaman.
Vay s0 nguyén k£ nho nhatla k£ = 5.

0,5

Ghi chu:

Thi sinh 1am cach khac, néu dung védn cho diém téi da!




