2025-2026 ITEX by Thanh Son Phic, D Diign

Loi gidi dé Toan chuyén truong THPT chuyén Chu Van An - Lang Son
ky thi vao 10 nam hoc 2025 - 2026

Lé Phtic Thanh Son - A1k34, Hoang Anh Quéan - A1k34, D6 Hoang
Manh Ding - A1k35, Luong Ngoc Khanh Huy - A1k35, D6 Diic Hanh - A2k35

June 06, 2025

1 Dé bail

Bai 2 (1,0 diém).
Cho bidu thite P= (Y% vz . 1 \ _vo+2
zr+1l z—Vr+1 Vr+1l) z—yx+1

a Riit gon biéu thitc P.

véi x> 0.

b Tim céc gia tri cia = dé P >

N

Bai 3 (2,0 diém).

a Cho phuong trinh az? + bz + ¢ = 0 (a # 0) véi a, b, c 1a cic sd thuc théa man diéu kién 3a — b+ ¢ = 0.
Chtng minh phuong trinh da cho luén c¢é hai nghiém phan biét va hai nghiém déu khong thé cling 1a s6
duong.

b Két thiic nim hoc 2024 — 2025, An hoéi Binh: “Nam hoc vita qua, ban c¢6 bao nhiéu bai kiém tra dat diém
8 va diém 97”. Binh tra 15i: “S6 bai kiém tra dat diém 8, diém 9 ctia té nhiéu hon 21 va tong s6 diém
ciia cac bai kiém tra dé 1a 183”. Em hay tinh gitip An xem Binh c6 bao nhiéu bai kiém tra dat diém 8 va
bao nhiéu bai kiém tra dat diém 9.

1Van nhu moi nim cdu 1 1a tric nghiém 4 lya chon gdm nhiéu ¥ nén nhém bé qua phan dé bai va dip 4n clia cAu nay va bit dau tit
cau 2.


https://www.fb.com/tsp1203
https://www.facebook.com/dodugn

2025-2026 I¥TEX by Thanh Son Phic, D3 Diign

Bai 4 (2,0 diém).

a Gidi phuong trinh z# — 423 + 722 — 62 — 4 = 0.

b Giai hé phuong trinh
202 +axy =1y% —3y+2

22 —y? =3

¢ Ngudi ta giing ludi dé nuoi rieng mot loai ca trén mot goc ao 1a géc vudng. Biét rang ludi duge gising
theo mot duong thing tit mot Vi tri trén bd ngang dén mot vi tri trén bs doc va phai di qua céi coc da
duge cAm san & diém A (tham khdo hinh bén). Biét khodng céch tit A dén bd ngang 1a 5m va khodng
cach tit A dén bs doc 1 12m, dién tich nhé nhat ctia khu vuc cd cé thé giing 1a bao nhiéu mét vudng?

Bag doc

Khu vuc nuodi ca

Bd ngang

(Hinh dnh minh hoa)

Cau 5 (2,0 diém).

Cho tam gidc nhon ABC (AB < AC) ndi tiép dudng tron (O). Céc dudng cao AD, BE,CF dong quy tai H.
Goi P la giao diém ciia dudng thing EF va dudng thing BC, I 1a giao diém ctia doan thing PA véi duong
tron (O) (I # A).

a Chitmg minh céc diém A, I, F, H, E ciing nam trén mot dudng tron.
b Goi M la trung diém ciia BC, chiing minh ba diém M, H, I thing hang.

¢ Pudng thing qua D song song v6i EF cit cdc dudng thing AB, CF lan luct tai Q,S. Chimg minh D 1a
trung diém ctia QS.
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Cau 6 (1,0 diém).

a Chimg minh rang véi moi sé nguyén n thi n? + n + 9 khéng chia hét cho 25.

b Cho X 1a tap hgp gom 700 sé nguyén ducng déi mot khac nhau, mdi s6 khong 16n hon 2025. Chitng minh
rang trong tap hgp X luon ton tai hai phan ti z,y sao cho = — y thudc tap hop E = {3,6,9}.

2 Ldi giai

Bai 2 (1,0 diém).

. 3 1 2
Cho bidu thite P= Y2 _ VT L VEF2 s,
zyr+1l z—yx+1 Vz+l) z—z+1
a Rit gon biéu thitc P.
. 1
bTimczicgiétricﬁaxdéPZZ.
# Loi giai.
a Ta co:
3 1 2
P = Vo — Ve + : Vot véi >0
W+l z—yr+1 Vo+1) z—zr+1
( 3z B Va(yz+1) N r—xr+1 ) VI +2 Wi 250
- Vr+Dz+1) @-vz+D)Vr+1l) (-vVe+)Vr+1)) z—r+1 -
1
= 6- >0
\/E+2 voli x© >
b Ta co:
1 ”
P>Z voi >0
1 >1 6 x>0
— 1
Jz+2- 4 VoL =
4>/x+2 vé6i >0
2>/ véi >0
4>z véi >0

Vay v6i 4 > x > 0 théoa man P >

ST
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Bai 3 (2,0 diém).

a Cho phuong trinh ax? + bx + ¢ = 0 (a # 0) v6i a,b, ¢ 14 cdc s6 thuc thoa man diéu kién 3a — b + ¢ = 0.
Chtmg minh phuong trinh da cho luén cé hai nghiém phan biét va hai nghiém déu khong thé cling 1a s6
duong.

b Két thic nim hoc 2024 — 2025, An héi Binh: “Nam hoc vita qua, ban c¢6 bao nhiéu bai kiém tra dat diém
8 va diém 97”. Binh tra 16i: “S6 bai kiém tra dat diém 8, diém 9 ctia té nhiéu hon 21 va tong s6 diém
ciia cac bai kiém tra dé 1a 183”. Em hay tinh gitip An xem Binh c6 bao nhiéu bai kiém tra dat diém 8 va
bao nhiéu bai kiém tra dat diém 9.

# Lai giai.
a Xét A = b? — dac ma b = 3a + ¢ nén:

A = (3a + ¢)* — 4ac
=9a® + 2ac + 2
=8a’>+ (a+¢)>>0, via#0.
= phuong trinh c¢6 2 nghiém phan biét. Goi x1, 22 1a 2 nghiém d6. Theo Vi-et, ta coé:
T+ 29 = _Tb
T X9 = g
Gia stt phan chiing, x1, 22 > 0. Ma theo Vi-et = ¢, a, —b cting dau nén 3a — b+ c # 0 = Vo ly.

b Goi sb bai kiém tra dat diém 8 va 9 clia Binh lan lugt 1& @ va b (a,b € N). Theo dit kién dé bai, ta cé:

a+b>21 N 8a + 8b > 168
8a + 9b =183 8a + 9b =183

Vi 8a + 8b > 168 nén 183 = 8a + 90 > 168 + b = 15 > b. Mat khac:

183=17 (mod 8)
8a+9b=b (mod )
=b=7 (mod 38)

= b = 7 thay vao phuong trinh trén ta thu dugc (a,b) = (15,7). Vay Binh c6 15 bai 8 diém va 7 bai 9 diém.
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Bai 4 (2,0 diém).

a Gidi phuong trinh z# — 423 + 722 — 62 — 4 = 0.

b Giai hé phuong trinh
202 +axy =1y% —3y+2

22 —y? =3

¢ Ngudi ta giing ludi dé nuoi rieng mot loai ca trén mot goc ao 1a géc vudng. Biét rang ludi duge gising
theo mot duong thing tit mot Vi tri trén bd ngang dén mot vi tri trén bs doc va phai di qua céi coc da
duge cAm san & diém A (tham khdo hinh bén). Biét khodng céch tit A dén bd ngang 1a 5m va khodng
cach tit A dén bs doc 1 12m, dién tich nhé nhat ctia khu vuc cd cé thé giing 1a bao nhiéu mét vudng?

Bag doc

Khu vuc nuodi ca

Bd ngang
(Hinh dnh minh hoa)

& Loi giai.
a Ta co:

ot =42+ T2t — 62 —4=0 <= 2%(2® — 20 +4) —2x(z? —224+4) - (2* —22+4) =0
2
2 2 x*—=2xr—1=0 (1)
= (" -2z-1)(z"—224+4) =0 =
( ) ) [x22x+4—0 (2)

=1 2
— Xét phuong trinh (1) 22 =22 —1=0 < (z - 1)?=2 < v V2
r=1—+2

— Xét phuong trinh (2) 2?2 =22 +4=0 < (x—1)? = -3 (Vo 1i)
Suy ra phuong trinh nay v6 nghiém.
Vay phuong trinh ¢é tap nghiém S = {1 — /2,1 + v/2}.


https://www.fb.com/tsp1203
https://www.facebook.com/dodugn

2025-2026 ITEX by Thanh Son Phic, D Diign

b Goi:
202 +ay =192 -3y +2 (1)
2?2 —y?> =3 (2)

Tu (1) co:

20 4y — 1 +3y—2=0 <= 2r—y+2)(z+y—1)=0

2r—-y+2=0
z+y—1=0

TH1 : 22 —y+2=0 < y=2x+2
Thay vao (2) ta dugc:

22— (20 +2)?=3 = 327 -8 —-T7=0

Dé thiy phuong trinh v6 nghiém

TH2 : 24+y—1=0 <= y=1—2
Thay vao (2) ta dugc:

- (1-2)?=3 < 2r=4

= =2 = y=-1

Vay hé phuong trinh c6 nghiém duy nhat (z,y) = (2, —1).

B& doc

Khu vyc nudi ca

Bd ngang

(Hinh dnh minh hoa)
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Ta md hinh héa bai toin véi cac diém B, C nhu hinh vé. Goi H, K 1an lugt 1 hinh chiéu cia A lan lugt trén bo
doc va b ngang, khi d6 AH = 12m, AK = 5m.

bat BH =z (x >0, m)
BH BA DK

n C . _ HD.DK 512 60
Ap dung dinh li Thales, ta co: TD - CA- ®C — KC-= “BH - 2 2 (m).
Dién tich khu nubi ca:
1 1
SZGJ}—I—%—}—GOZQUGJ&%—I—GO:IQO
PRI , 150
Dau bang xdy ra <= 6r = — <= z =05 (do z > 0).

x
Vay dién tich nhé nhat cé thé giing ludi 1a 120m2.
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Cau 5 (2,0 diém).

Cho tam gidc nhon ABC (AB < AC) ndi tiép dudng tron (O). Céc dudng cao AD, BE,CF dong quy tai H.
Goi P la giao diém ctia dudng thing FF va dudng thing BC, I 1a giao diém cta doan thing PA véi dudng
tron (O) (I # A).

a Chiing minh cic diém A, I, F, H, F cting nam trén mot dudng tromn.
b Goi M la trung diém ctia BC, chting minh ba diém M, H, I thing hang.

¢ Pudng thang qua D song song véi EF cit cac duong thing AB, CF lan lugt tai @, S. Chiing minh D 1a

trung diém ctia QS.

# Lai giai.

a Vi ZBEC = /BFC = 90° nén tt giac BFEC noi tiép dudng tron (BC).
Ta cb: PP/(BC) = PB.PC = PF.PFE va Pp/(o) = PB.PC = PI.PA.
= PI.PA = PE.PF

Do dé tt gidsc ATEF noi tiép. Mat khdc ZAFH + ZAEH = 90° + 90° = 180° nén tt gidc AEHF noi tiép
duong tron (AH). Suy ra 5 diém A, E, H, F, I cing nam trén dudng tron (AH).
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b Ké duong kinh AK ciia (O). Vi CK 1 AC, BH 1 AC nén BH || CK. Tuong tu: CH || BK, do d6 BHCK 1a
hinh binh hanh. Mat khic M 1a trung diém ctia BC nén M ciing la trung diém ctia HK, hay ba diém H, M, K
thdng hang.

Lai ¢6 ZAIK = ZAIH = 90° nén I, H, K thing hang hay bén diém I, H, M, K thing hang.

¢ Ap dung dinh 1y Thales, ta cé:

bQ _BD . PF_CP
PF_BP DS CD
Nhéan vé véi vé 2 ding thitc trén ta dude:
bQ _BD CP

ps ~ Bpcp )
Ap dung dinh 1§ Menelaus cho AABC, cét tuyén EFP ta dugc:

PB FA EC
pecrpEA M

Ap dung dinh 1y Ceva cho AABC ¢6 AD, BE,CF déng quy tai H, ta dugc:

DC FB EA
o raEc L ®

Nhén vé véi vé ctia hai ddng thiic (1) va (2) duge:

Tu () va (*x) suy ra:

DQ
7Y% _ 1 hay DQ = DS.
DS ay DQ = D5

Vay D la trung diém ciia QS.

Cau 6 (1,0 diém).
a Ching minh rang v6i moi s6 nguyén n thi n? + n + 9 khong chia hét cho 25.

b Cho X 13 tap hop gom 700 s6 nguyén duong déi mot khac nhau, mdi s6 khong 16n hon 2025. Chitng minh
rang trong tap hop X ludn ton tai hai phan tit 2,y sao cho 2 — y thuoc tap hop E = {3,6,9}.

# Lai giai.
a Gia sit phan chitng ton tai s6 nguyén n dé 25 | n? +n +9. Ta cé:

n?+n=16 (mod 25)

Nén ton tai s6 nguyén k dé n? +n c6 dang 16 + 25k. Xét P(x) = 22 + x — 16 — 25k. khi d6 P(n) = 0. Xét:

Ap(zy =1+4- (16 + 25k)
= 100k + 65

Vi n 1a s6 nguyén nén A 1a s6 chinh phuong hay ton tai y dé y? = 100k + 65. D& thiy 5 | y nén 25 | 2 ma
25 | 100k suy ra 25| 65 ( Vo 1y). VAy khong ton tai n thda man.
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b Ta chia 2025 sb nguyén duong dau tién thanh cic tidp nhu sau:
{9k + 1,9k + 4,9k + 7}
{9k + 2,9k + 5,9k + 8}

{9k + 3,9k + 6,9k + 9}

Véi k =1,2,..,225. Khi dé ta c6 225 -3 = 675 tap nhu vay. Mt khéc, tit dinh nghia tdp X, ta nhan thiy phan

tr tdp X thudc mot trong cic tap trén, nén theo nguyén 1y Dirichlet, ton tai it nhat 1 tdp cé it nhat:

700
625

J—l—l—QPhéntﬁ’cﬁaX

Nhu vdy, khong mat tinh tong quat, gia sit 2 phan tit d6 thudc tap {9k + 1,9k + 4,9k + 7}. D& thay véi moi
cach chon 2 sb trong tdp nay thi hiéu ctia chting luén thudc tdp E. VAy bai toan dugc chitng minh.

10
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