TRUONG DAI HOC SU PHAM HA NOI KY THI THU VAO LOP 10 THPT CHUYEN
TRUONG THPT CHUYEN NAM 2025 - LAN 1
BAI THI MON: TOAN CHUYEN
Dé thi gom cé: 01 trang Danh cho cac thi sinh thi the vao chuyén Todan, chuyén Tin

Thoi gian lam bai: 120 phit, khong ké thoi gian phat de

Cau 1. (2,0 diém)

a/ Giai phuong trinh v/9 — 222 + /22 + 4 = 3.
1

. , . 12
b/ Cho z,y, 2 1a cac s6 thyc duong thda man 4z? + y? = 3222, Chiing minh rang — + - — = > 0.
x oy oz

Cau 2. (1,0 diém) Ton tai hay khong mot tap hgp A khac réng, 1a tap con ciia tap cac s6 tit nhien
va théa man dong thoi cac dicu kién sau?
o V6i hai s6 tu nhién phan biét bat ky ma c6 tong 1a sé chin thi it nhat mot trong hai s6 dé thude

tap hop A.

o Véi hai s6 tut nhién phan biét bat ky ma c6 tong 1a s6 18 thi it nhat mot trong hai s6 dé khong

thuoc tap hgp A.

Cau 3. (1,0 diém) Mot ro6-bot di chuyén trén mot bang gom 7 6 duge danh sb tit 1 dén 7 nhu hinh

vé sau.
1 | 2| 3 | 4|5 |6 |7
=0

Ban dau, 16-bot ding & 6 s6 4. Mai budc, no ¢6 thé nhiy sang trai hosic sang phai, méi huéng

c6 xac suat bang nhau, va mdi lan nhay chi di chuyén diing mot 6. Tai 6 s6 1 v 6 s6 7 ¢6 diit keo,
va khi ro-bét dén mot trong hai 6 nay, noé lay keo va dimg lai. Tinh xac suat dé ro-bot 1ay keo sau
dang 3 budéce.

Cau 4. (3,0 diém)

a/ Cho a,b la hai s6 nguyén trai dau. Biét ring phuong trinh 2% + az + b = 0 ¢6 nghiém nguyén va
phuong trinh 2% + bx + a = 0 ¢6 nghiém nguyén. Chiing minh ring a + b = —1.

N A ~ N 2z A ~, 2. 2 ~ «X .o 3 3 z

b/ Tim s6 nguyén z va cac s6 httu ty =,y théa man diéu kiekn — —1=1—,/— =

V2 y Tty

Cau 5. (3,0 diém) Cho tam gidc nhon, khong can ABC nai tiép dudng tron (O), goi AH, AD lan

lugt 1a duong cao va dudng phan giac trong goc A (H, D € BC). Goi M la giao diem ciia AO va
BC'. Duong trung tryc clia doan thang AD cit (O) tai E, F. Chiing minh ring

a/ Truc tam cta tam gidc DEF thuoc (O).
b/ Boén diem H, E, F, M cing thudoc mot duong tron.

Hét
Chi 4. Thi sinh khong dugc dung tai liéu. Giam thi khong giai thich gi thém.




TRUONG DAI HOC SU PHAM HA NOI

TRUGNG THPT CHUYEN NAM 2025 - LAN 1

(Hudng dan cham cé 04 trang)

KY THI THU VAO LGP 10 THPT CHUYEN

(Danh cho thi sinh thi vao lép chuyén Todn va chuyén Tin)

I. Huéng dan chung

Thoi gian lam bai: 120 phit, khong ké thoi gian phdt dé

1) Néu hoc sinh lam bai khong theo cach néu trong dap an nhung ding thi cho di s6 diém timg

phan nhu huéng dan quy dinh.

2) Viéc chi tiét hoa (néu c6) thang diém trong huéng dan cham phai bdo ddm khong lam sai

lech huéng dan cham va phai duge théng nhat thuc hién trong to cham.

II. Pap an va thang diém

(t+V8—12)2 < (124+13)(#2 +8 — t?) = 16,

p 1
Suy ra t + /8 — t2 < 4. Két hogp véi (1), ta duge i + > 1.

1
BB -

12 1 2 1
Dodéz(—%——)Zl.V@y——l————ZO.

x oy x Yy oz
Dau "=" xéy rakhit = V8 -2 & ¢ =2 Khids = =2, =4,

Cau Noi dung Piém
3 3
la Diéu kién xac dinh —l <z< L— 1,0
(1,0 | bat v9 — 222 = q, \/332 4=">(a 2 0,b > 0). T phuong trinh da cho ta c6
diém)
a+b=3 (1)
a2 +20° =17 (2)

(1) & a = 3 —b. Thay vao (2) ta duge 2b* + b* — 6b — 8 = 0. Phuong trinh nay

tuong duong véi (b — 2)(20* +5b +4) = 0. Do d6 b = 2.

Ta c6 Va2 +4 = 2. Suy ra x = 2 hodc x = —2. Thit lai thay ca hai gia tri deu

théa man. Vay phuong trinh da cho tap nghiem S = {—2,2}.

Z 2
1b Theodebal 4 +y—_32 Dat—:t(t>0). 0,5
(1,0 | Khi ds ¥ = \/32 - t2 =28 — t2.
z
dlém) Tacé'z(l—i—g) IE—FQE:l—FL:l—F;
\ey) oz Ty ot 28—t J8—i%

Ap dung bat ding thie Cauchy-Schwarz, ta c6

1+ L (1+1)? 4 )

t 812 " t+/8-12 t+.8-12

Ap dung bat ding thitc Bunhiacopxki, ta duge 0,5




Cau No6i dung Piém
2 Gia st ton tai tap hop A théa man dieu kien dé bai. 1,0
(1,0 | Véiz=1,y=3,tacéx+y=41as6 chin. Suyral e A hoic 3 € A. Xét hai
diém)| truong hop.

Truong hop 1. 1 € A.

Véiz=1,y=2tacér+y=31as618 Suyral¢g Ahoic2¢ A. Vil € A nen

2 ¢ A Tuong tu, 4 ¢ A.

V6ix =2,y =4, tacéd z+y = 6 1a s6 chdn. Suy ra 2 € A hodic 4 € A (Mau

thuan).

Truong hop 2. 3 € A. Chitng minh tuong tu.

Vay diéu gia stt 1 sai. Do d6 khong ton tai tap hop A théa man diéu kién dé bai.
3 O méi 6, r6-bdt ¢6 hai su lwa chon dé di chuyén véi xac suat nhu nhau. Do d6 s6 | 0,5
(1,0 | cach di chuyén sau ba budc 18 2-2-2 = 8.
diém)| S6 phan tit clia khong gian mau 1a 8.

Cé6 hai kha nang thuan 1gi cho bién cd: "ro-bot 1ay keo sau ding 3 budce" 1la | 0,5

4—=3—=2=1vad—=>5—-6—71.

X4c suat can tim la = = 1

8 4

4a Khong mat tinh tong quat, gia st a > 0 > b. 0,5
(1,5 |Kyhieuz?+ar+b=0 (1) vaa®> + bz +a =0 (2).
diém)| Néu a > —b thi (a +2)? > a® +4a > A, = a® — 4b > a?.

Do d6 Ay =(a+1)%2 Suyraa®>—4b= (a+1)? & —4b = 2a+ 1 (vo Iy).

Vay a < —b.

Néua=—-bthi Ay =a*+4a=k* (k€ N*).Suyra (a+2—k)(a+2+k) =4

Do d6 a = 0 hoac a = —4 (loai).

Néu a = —b—1 thi (1) ¢6 cac nghiém 1a 1,b va (2) ¢6 cac nghiem 1a 1,a (théa | 1,0

man).

Néua< —b—2thi —a>b+2 Khido Ay =5 —4da >0 +4(b+2) > (b+2)>
Via > 0nén Ay =b*—4a < b Suy rad? > Ay > (b+2)% Do do Ay = (b+1)%
Taco Ay =b0*—4da=(b+1)> & —da=2b+1 (vo ly).

Vay a +b= —1.




Noi dung

Diém

diém)

3 3
Ta 6 v2r = Y g SERY) g VA VB € Q.
mx +y+z rT+y—z
bat vV2z = —, /3y = P s m,n,p,q € N*, (m,n) =1, (p,q) = 1.
n q
m(3¢*m? + 2p*n? + 62n2¢?)
n(3¢>m? + 2p?n?)
Mit khac (m,n) = 1, ta suy ra 3¢°m? + 2p*n? + 6z2n%¢* | n.

Khi do6 = 3. Do d6 m(3¢*m? + 2p*n? + 62n2¢?) : n.
Do d6 3¢*m? i n — n(3¢*>m? + 2p*n?) i n%. Suy ra m(3¢*m? + 2p?n? + 62n%¢?) :
n?. Vay 3¢°m? + 2p*n% 4 62n%¢® i n® va 3¢* : n?. Suy ra q : n.

Tuong ti, n : g. Do d6 n = q.

0,5

m(3m?* + 2p* + 6zn?)
n(3m? + 2p?)
Ta c6: 3m? + 2p* + 6zn% i n — 3m?* + 2p? i n — n(3m? + 2p?)  n?

Khi do = 3.

Do d6 3m? + 2p* + 6zn? i n?. Vay 3m? + 2p® : n?. Ta thay n 1a 1¢ vi néu n chén

thi 3m? 1a s6 chin, kéo theo m la s6 chin, mau thuan véi (m,n) = 1.
5 2 2 2 . . om(k+t)  plk—t)
bat 3m* +2p* =k -n*,6z =1t v6i k > 1. Khi do P ’ = 3.
n n

Suyrak+t:nvak—t:n Dodé2k2t:n Vinlénénk,t: n.

Dat k =k - n,t=1%1-n (k?l,tl € N*) Tu’dng tu, ]{fl,tl ‘n.
Suy ra k,t:n®véimois € N. Vik # 0nénn = 1. Khi d6 mk+mt = pk—pt = 3k.

0,5

Véit:()thiz:O.Suyra@:\/@:&Dodém:g,y:&Thfrlaithéy
thoa man.

Véit > 0thi mk < 3k — m < 3. Vay m = 1 hodc m = 2. Néu m = 1 thi
t = 2k, kéo theo —pk = 3k (vo 1y). Néum:2thit:§,kéo theo p = 6. Khi d6
x =2,y =12,z = 7. Thi lai thay théa man.

Véit < 0thipk <3k — p <3 Vayp = 1 hoicp = 2. Néu p = 1 thi

. —k
t = —2k. Khi d6 —mk = 3k (vo ly). Néu p = 2 thi t = - m= 6. Khi dé

4 —29

9
Vay bo (z,y, z) théa man la <§, 3, 0) 1(2,12,7).

r =18y =

0,5




Cau No6i dung Piém
5a 1,5
(1,5
" A‘. F
L V
S B\ H D M
K
a/ Goi L la giao diém ctia AD va EF, K la giao diém thi hai (khac A) ctia AD
va (0).
Vi EF la trung tryc ctia doan thang AD nén LD 1 EF va LA = LD.
LE LK
Ta c6: LE-LF =LA-LK =LD - LK. — =
a co Suy ra D= IF
Do d6 AELD ~ AKLF (c.g.c).
Suy ra ZLED + ZLFK = ZLKF + ZLFK = 90°.
Vay DE 1. KF. Suy ra K la tryc tam cia ADEF.
5b b/ Goi S 1a giao diém ctia EF va BC. 1,5
(1,5 | Tacé: LSAD = LSDA = /DAC + LACD = /BCK + ZACB = LACK.
diém)| Suy ra SA la tiép tuyén ciia (O). Do d6 SE - SF = SA2.(1)

Ap dung heé thic lugng cho tam gide vuong SAM véi dudng cao AH, ta co:
SA? =SH-SM. (2)
Tit (1) va (2) ta co: SH-SM = SE-SF. Suy ra bon diém H, M, E, F cuing thuoc

mot duong tron.




