UBND TiNH QUANG NGAI KY THI TUYEN SINH VAO LGP 10 THPT

SO GIA0 DUC VA PAO TAO NAM HQC 2026-2027
PE CHINH THUC Ngay thi: 01/6/2026
(Pé thi cé 02 trang) Mbn thi: TOAN (Hé chuyén)

Thoi gian lam bai: 150 phut
Bai 1. (1,5 diém)

1. M{t céi tai chira 5 qua bong giéng nhau dugc danh sé 1, 2, 3, 4, 5 (mbi qué bong
dwoc ddnh mot sb khac nhau). Béc ngiu nhién 14n lugt hai qua béng tir tii (mdi 14n bbc
mot qua, qua béng béc 1An diu khéng dugc hoan lai). Tinh x4c suét ciia bién cb A: “Hai
s6 ghi trén hai qua béng bbc duge déu 1a s6 chin”.

2. Tim tht ca céc sb nguyén t§ p, g, r sao cho p<g<r vad pg+25, pr+100 1a
nhitng s6 chinh phuong.

Bai 2. (2,0 diém)

1. Cho him s6 y = x* 6 83 thi (P). Goi 4, B I che diém thude (P) o6 hodnh d

13n lugt 1a —2 va 4. Tim toa dd diém M trén truc tung sao cho MA+ MB nho nhit.

2. Cho a, b 13 hai s6 thyc khong 4m va ¢ 1a sé thyc dwong thda mén déng thirc

3c—-2b J— . T 5b+4a+8bc—2038¢
=+/2b ++/3c . Tinh gi4 trj ctia bi€u thirc M = ‘
Ja+Jat2b—3¢ . a—2b+2023c

Bai 3. (2,0 diém)

x+3=2J(3y—x)(y+l)
4xy—2x—2y—1=1/10y+1'

2. Cho céc s6 thyc duong a, b, ¢ théa man a+b+c=1. Chimg minh ring

1. Giai h¢ phuong trinh {

1 1 1 7
+ + 2 7
a+bec b+ca c+ab 1+abc

Bii 4. (3,5 diém)

1. M6t cdc thiy tinh dang hinh tru duge dit thing ding. Phia bén trong céc c6 dudng
kinh d4y bing 8 cm va dién tich xung quanh bing 967 cm?.
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a) Tinh thé tich phin bén trong cuia céc.

b) M6t lugng nudc duge rét vao cbe sao cho dd cao cia cot nude bang % chiéu cao
thanh bén trong céc. Tinh d cao ciia cdt nude trong cde sau khi tha nhe mét vién bi sét
dang hinh cAu, dudng kinh bing 4 cm vao trong cbc nuéc.

2. Cho tam gidc ABC nhon, khéng cén, ndi tiép dudng tron tm O. Goi H 1a truc
tAm cla tam gidc ABC va D, E, F lan luot 13 chin cic dudng cao ha tir cac dinh
4, B, C.

a) Chitng minh A 1 tim ciia dudng trdn ndi tiép tam gidc DEF.

b) Pudng thing A0 14n lugt cit EF, BC va dwdng tron (O) tai K, L, M (M khéc 4).
Tiép tuyén tai M ctia (O) cét dudng thing 4D tai N. Chimg minh NL//HK.

c) Pudng thing 4D cét dudng trdn (O) tai T' (khdc A). Pudng trdn ngoai tiép tam
gidc AFT cit dudng thing BC tai hai diém P, Q. Ching minh CP = CQ.

Bai 5. (1,0 diém) Viét tit ca cac hop sb khéng virgt qua 30 1én bang.

a) C6 thé t6 mai sb trén bang bdi mot trong hai mau xanh, d6 (ca hai mau déu dugc

diing) sao cho tich c4c s ciing mau bang nhau dugc khong? Tai sao?

b) C6 thé x6a di 3 s6 trén bang va t6 mdi s6 con lai bdi mot trong ba mau xanh, do, vang

(ca ba mau déu dugc ding) sao cho tich cac s6 ciing mau bing nhau dugc khong? Tai sao?

HET




Chuong

CHUYEN TOAN QUANG NGAI - 2026

| Baitap 1 ] (Lim Olympic - Quang Ngéi - Bai 1)

@ Mot cai tii chita 5 qua bong gidng nhau duge déanh s6 1,2, 3,4,5 (mdi qua béng duge
danh mot s6 khac nhau). Boc ngau nhién lan lugt hai qua bong tit ti (mdi lan boe
mot qui, qua béng boc lan dau khong duge hoan lai). Tinh x4c suit ctia bién c6 A:
“Hai s6 ghi trén hai qua béng béc duge déu 1a sé chin”.

@ Tim tat ci cac sd nguyen to p, q,r sao cho p < ¢ < r va pq + 25, pr + 100 1a nhitng s6
chinh phuong.

@ Li gisi.
@ S6 cach boc ra 2 qua tit 5 qua 1a 5.4 = 20 cach.
Ngoai ra dé hai s6 boc duge déu 1a s6 chin thi phai béc ding 2 va 4 hoac 4 va 2 1a 2 cach.
Do d6 x4c suat can tinh bang 11—0
(2) Gié stt pg+ 25 = 2% va pr + 100 = y? v6i ,y nguyen duong.
Khi d6 pq = (z — 5)(z + 5).
Vip<gvazr—5<z+5nénhoicxr—5=1hoacz—5=np.
Néu z —5 =1 thi z =6, tit d6 pq = 11, vo I¥.
Dodéx—5=p, x+t=qhay q—p=10.
Tuong tu tit pr + 100 = y? ta c6 pr = (y — 10)(y + 10).
Néuy—10=1thiy=11nénpr=21hayp=3,r="7.
Khidé¢g=13,volydop<g<r.
Vivayy—10=pvay+10=r, do dé6 r — p = 20.
& Néu p = 2 thi ¢ = 22, khong thod man.
& Néu p = 3 thi ¢ = 13, r = 23, thod man.
® Néu p > 3:
# p=1 (mod 3) thi » =0 (mod 3) var > 3, vo ly.
# Néu p =2 (mod 3) thi¢g =0 (mod 3) va g > 3, vo ly.

Vay p=3, q=13, r=23.

£ LIM Olympic - CLB 6n chuyén, HSG Trang 1
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| Baitap 2 | (Lim Olympic - Quang Ngéi - Bai 2)

@ Cho ham s6 y = %xz c6 dd thi (P). Goi A, B 1a céac diém thuoc (P) ¢6 hoanh do lan

lugt 1a —2 va 4. Tim toa do diém M trén truc tung sao cho M A + M B nhd nhét.
@ Cho a, b la hai s6 thuc khong am va ¢ 1a s6 thue duong thoéa man ding thic

3c—2b
= v2b + V3¢
va++va+2b—3c

5b + 4a + 8bec — 2038¢
a— 2b+ 2023c

Tinh gia tri ctia biéu thic M =

@ Li giai.

(1) Ta c6 A(—2,2) va B(4,8).
Diém M thugc truc tung Oy nén M (0, yar).
Dé ¥ hoanh do A, B trai dau nhau nén A va B nam vé hai phia khéc nhau véi truc tung
Oy, do do6

MA+ MB > AB

Dau bing xay ra khi va chi khi A, M, B thing hang theo thit tu dé.
Dé y phuong trinh dudng thing AB: y = z + 4 nén giao diém M ctia AB véi truc tung Oy
1a ypr = 4 hay M(0,4).
Khi d6 M(0,4) la diém duy nhat thod man yéu cau dé bai.

@ Dit ¢ = /a, y = V2b va z = V3¢ thi a = 2°, 2b = y?, 3¢ = 2.

2P

Tacéa+2b—3c=2%+y*—2° nén =y + 2.
B 7 e — B

Viy+z>0nénz—y=z+ 22+ 92— 22

Suyra (z—z—y)’=2>+9*— 22 hay (2 —z)(2 —y) = 0.
Néu z = y thi dan t6i z + /22 + 42 — 22 =0, v0 l.

Do dé 2 = o, ti d6y=0.

Suy ra a = 3c va b = 0, thay vao M = —1.

[ Baitap 3 ] (Lim Olympic - Quéng Ngdi - Bai 3)
@ Giai hé phuong trinh

z+3=2y/(3y—2)(y+1)
oy —2x —2y—1=+/10y+1
@ Cho céc s6 thue duong a, b, ¢ théa man a + b+ ¢ = 1. Chiing minh ring
1 1 1 7
>
a+bc+b+ca+c+ab — 1+abe
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Chuong 1. Chuyén Toén Quéng Ngai - 2026 LIM EDU

@ L&i giai.
(1) Didu kien xac dinh: (3y — z)(y +1) > 0 va 10y + 1 > 0.
Tit phuong trinh dau tién, binh phuong c6 (z + 3)? = 43y — z)(y + 1) (va = > —3).
Hay z2 + (4y + 10)z — (122 + 12y — 9) = 0.
Coi day la phuong trinh bac hai an z, tham s y thi
Al = (2y +5)% + (1257 + 12y — 9) = 16y® + 32y + 16 = 16(y + 1)°

Tudégidiras=—2y+5)+4(y+1)=2y—1hoice=—2y+5)—4(y+1) =—-6y—09.

5 1 5
Néu x = —6y — 9 > —3 thi y < —1, tuy nhién y > T tur dieu kién xac dinh nén vo ly.

Do d6 x = 2y — 1, thay vao phuong trinh con lai ¢6 duge:

42y —1)y—202y—1)—2y—1= /10y + 1
Tuong duong 8y* — 10y + 1 = \/W .
Binh phuong hai vé ta duge 64y® — 160y° + 116y*> — 20y +1 = 10y + 1.
Tuong duong 2y(2y — 3)(16y* — 16y + 5) = 0.

" 3 . ;
Vi thé y = 0 hoac y = 2 thit lai thoa man.

" 3
Tuong tng ta suy ra tat ca bo nghiém (z,y) la (—1,0) va (2, 5)

@ Diéu phai chitng minh tuong duong véi
1+ abe (a+1)(bc+1)
Z a+ be Z“:)Z (a+b)(a+c) =10
Tuy nhién bat ding thic nay luon ding do:
Z(a+1)(bc+1) :Z(a+b+a+c)(bc+1)
(a+b)(a+c) (a+b)(a+c)
bc+1 bc+1
- (a+c & a+b)
B (bc-i—l ba—+—1)
B ate i a+c

1
1
=1+8)

9
>14+2. =1
24T 3—(d+b+e) .

£ LIM Olympic - CLB 6n chuyén, HSG
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[ Bai tap 4 ] (Lim Olympic - Quang Ngdi - Bai 4)

@ Mot cbe thity tinh dang hinh tru duge dat thang ding. Phia bén trong coc c6 dudng
kinh day bing 8 cm va dién tich xung quanh bang 967 cm?.
a) Tinh thé tich phan bén trong ctia cbe.
b) Mot lugng nude duge rét vao coe sao cho do cao clia ot nude bang % chiéu cao
thanh bén trong coéc. Tinh do cao clia cot nude trong cde sau khi tha nhe mot vien
bi sit dang hinh cau, dudng kinh bing 4 cm vao trong céc nudc.
@ Cho tam giac ABC nhon, khong can, noi tiép dudng tron tam O. Goi H 1a tryc tam
ctia tam giac ABC va D, E, F lan luot 1a chan cac dudng cao ha tit cac dinh A, B, C.
a) Ching minh H 1a tam ctia dudng tron noi tiép tam giac DEF.
b) Dudng thing AO lan lugt cit EF, BC va duong tron (O) tai K, L, M (M khéc
A). Tiép tuyén tai M ctia (O) cit duong thing AD tai N. Chitng minh NL//HK.
c) Dudng thing AD cit duong tron (O) tai T (khac A). Dudng tron ngoai tiép tam
gidgc AFT cit duong thang BC tai hai diém P, Q. Chiing minh CP = CQ.

(¢ Loi giai.
(1)  a) Tacor=4va S,y =2rrh =96m nén h =12, tit d6 V = 7r2h = 1927 (cm®).

b) Ban dau do cao ctia nuée 1a %.12 =9 (cm).

4 2
Vi bén kinh bi: R = 2 nen Vi, = 7R’ = 37”
2 . 2 464
Thé tich nu6c cong véi vien bi sé bing V = 7.4%.9 + 3?77 = %ﬂ'.
5 g " ; e V29
Do d6 do cao ctia cot nude sau khi tha bi la — = ) (cm)
r
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Chuong 1. Chuyén Toan Quang Ngai - 2026 B LIM EDU

(2) a) Dé§y BDF = BAC = CDE nén DA la phan gisc géc FDE.

Tuong tu suy ra H 1a tam noi tam giac DEF'.

b) Déy KECM noi tiép nen AK.AM = AE.AC = AH.AD.
Tit d6 AHK = AMD.
Dé ¥ tit gise DLMN noi tiép nén LMD = LND.
Do d6 AHK = ANL hay HK song song N L.

¢) Tach BP.B() = BF.BA= BD.BC.
Do d6 (BD — DP)(BD + DQ) = BD(BD + DC).
Hay BD(DQ — DP) — DP.DQ = DB.DC.
Ma DP.DQ = DA.DT = DB.DC nén BD(DQ@ — DP) =2DB.DC.
Hay DQ — DP = 2DC hay DQ — DC = DP + DC hay CQ = CP.

£ LIM Olympic - CLB 6n chuyén, HSG Trang 5
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[ Baitap 5 ] (Lim Olympic - Qudng Ngdi - Bai 5)

Viét tat ca cac hgp s6 khong vugt qua 30 lén bang.
@ C6 thé t6 mdi sd trén bang bdi mot trong hai mau xanh, dé (ca hai mau déu duge
dung) sao cho tich cac s6 cing mau bang nhau duge khong? Tai sao?
@ C6 thé x6a di 3 sd trén bang va t6 mdi s6 con lai bdi mot trong ba mau xanh, do, vang
(c& ba mau déu duge ding) sao cho tich cac s6 ciing mau bang nhau duge khong? Tai
sao?

@ Loi giai.
Ta 66 S = {4, 6,8,9,10,12, 14, 15,16, 18, 20, 21, 22, 24, 25, 26,27, 28, 30}.
@ Gia st t6 dugce hai mau xanh, dé sao cho tich cidc s6 mau xanh bang tich cac s6 mau do.
Khi d6 tich clia tat ca cac s6 trén bang phai 1a mot s6 chinh phuong.
Tuy nhién tich cac s6 nay bang 2%93'3557°11'13! khong 1a s6 chinh phuong nén khong thé.
(2) Ta xo0a ba s6 12, 22, 26 thi cac s6 con lai la:
4,6,8,9,10,14, 15,16, 18, 20, 21, 24, 25, 27, 28, 30
& To6 mau xanh: 6,9, 10, 14, 15, 16.
& To mau do: 8,18, 21, 24, 25.
& T6 mau vang: 4, 20, 27, 28, 30.

Dé ¥ cach t6 nay thod man do tich mdi nhém déu bing 273527 nén cau tra 10i 1a ¢6 thé.
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