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: (v6i x>0,x#4).
Jx+2 x—4
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Céu 1. (1,5 diém). Cho biéu thirc P =£

N +4J¥] N

a) Rut gon biéu thirc P .

b) Tim tat ca cac gi4 tri nguyén duong ctia x dé biéu thirc P nhén gia tri nguyén duong.

Cau 2. (2,0 diém).

a) Biét phuong trinh x” —5x+2 =0 c6 hai nghiém phan biét x, va x,. Khong giai phuong trinh, hay

1 1

tinh gié tri ciia biéu thirc: 4=— +— :
Xy —4x,+5 x;—4x,+5

b) Theo ké hoach, mét t6 cong nhan phai 1am 240 san pham trong mot thoi gian nhat dinh. Nhung khi
thyc hién, nang suét cua t da vugt nang suét du dinh 3 san phém mdi ngay. Do do td d3 hoan thanh
cong viéc sém hon du dinh 4 ngay. Thuc té moi ngay td da 1am dugc bao nhiéu san phém?
xy+2x=2y"+4y

Céau 3. (1,0 diém). Giai hé phuong trinh: .
22y+3=x—-y+3

Cau 4. (2,5 diém). Cho duong tron (O;R) va mot diém 4 nam ngoai duong tron. Ké hai tiép tuyén
AB, AC vé6i duong tron (0) (B,C 1a cac tiép diém). V& cat tuyén ADE cia (O) sao cho D nam
gitta 4 va E, ddng thoi tia AE nam giita hai tia 4B va 40. Goi H 1a giao diém cua 40 va BC,
K 1a trung diém cua doan thang DE .

a) Chung minh ndm diém 4,B,0,C,K cung thuoc mdt duong tron.
b) Goi I 1a giao diém cua hai duong thing AE va BC. Chung minh AH - AO = Al - AK .

¢) Puong thing CK cit duong tron (O) tai diém tha hai 13 F . Ching minh duong thang BF song
song voi duong thang AE .

Céu 5. (1,0 diém). Tim tit ca cac cip s6 nguyén duong (x, y) théa man phuong trinh sau:

2x* —y* —xy+3x=6.



Cau 6. (1,0 diém).

a) Cho x,y >0 va x+y <2. Chiing minh: ! + ! 22.
2x+y x+2y 3
T S S 2 9
b) Cho x>0, tim gia tri nhd nhat cia biéu thuc: P=——— )
x+1 2(x+3)

Céu 7. (1,0 diém). Dé két nbi giao thuong sau khi sap nhap hai tinh, nguoi ta dy dinh x4y dung mot
tuyén dudng cao tdc ndi tir thanh phd A dén thanh phdé B cua hai tinh d6. Tuyén duong nay phai vuot
qua mot con séng. Gia sir doan séng chay qua khu vuc nay c6 hai bd song song voi nhau va bé rong
mit séng 1 200 mét. Cay cau bic qua song yéu cau phai duoc thiét ké vudng goc voi bo song (xem
hinh vé bén duéi). Biét rang, khoang cach tir thanh phd 4 dén bo song gan nhét 1a 62 km, khoang
cach tir thanh phd B dén bod song gan nhat 13 70 km. Hinh chiéu vudng goéc ciia 4 va B trén clng
mot bo song cach nhau 55 km. Gia st ngudi ta xay dung duogc cdy cau tai vi tri pht hop dam bao tuyén
duong giao thong ngan nhat di tir 4 dén B (bao gom hai doan dudng bo va chiéu dai cay cau). Hoi
tuyén dudng d6 dai bao nhiéu kilomét?

A
—

62 km

70 km

- HET ----
- Thi sinh khong dwoc sur dung tai liéu.

- Gidam thi khong gidi thich gi thém.



Chuong

CHUYEN TOAN TAY NINH - 2026

| Baitap 9 ] (Lim olympic - Tay Ninh - Bai 1)
Cho biéu thic:

pu Y B gy

"Vr+3
@ Riit gon biéu thiic P.
@ Tim tét ca cac gia tri nguyen duong ciia z dé biéu thitc P nhan gia tri nguyén duong.

@ L& gidi.
. 7 T z+3
@ Tacé P= \/%'/:2 ; \/%'/;3= ?_2.
@ Dé thay dé P nguyen duong thi /z 1a s6 hitu ti, nén \/z la s6 nguyéen duong.
5
VT —2

Giai ting truong hop va kiém tra diéu kien c6 x = 9 va 2 = 49 thoa man.

Khid6 P =1+ nen vz —2 € {1,-1,5,—5}.

[ Baitép 10 ] (Lim Olympic - Tay Ninh - Bai 2)

@ Biét phuong trinh: 2° — 52 + 2 = 0 ¢6 hai nghiém phan biét z; v z,. Khong giai
phuong trinh, hay tinh gia tri ctia biéu thiic:
1 1

A e
x%—4x1+5+x%—4m2+5

@ Theo ké hoach, mot t6 cong nhan phai lam 240 san pham trong mot thoi gian nhat
dinh. Nhung khi thue hién, nang suit ciia t6 da vugt ning suat dy dinh 3 san pham
mdi ngay. Do d6 t6 da hoan thanh cong vieéc sém hon dy dinh 4 ngay. Thuc té mbi
ngay t6 da lam duge bao nhiéu san pham?

(£ Lai giai.
@ Tacé x} —4dx; +5= (z7 — 52+ 2) +x; + 3=z, + 3 véi i € {1,2}.
1 1 6 5 11
Do dé A = T+ Ty + +6

543 543 zmt3@m )19 241549 26
@ Goi nang suat dy dinh 1a x san pham/ ngay, z > 0.

Khi d6 L.

i z+3

Do d6 nang suat thyc té 1a 12 + 3 = 15 san pham/ngay.

=4, suy ra x = 12.

Trang 6 £ LIM Olympic - CLB 6n chuyén, HSG



Chuong 2. Chuyén Toan Tay Ninh - 2026 LIM EDU
C s

| Baitap 11 ] (Lim Olympic - Tay Ninh - Bai 3)

Giai hé phuong trinh:

zy + 2z = 2y° + 4y
2v/2y+3=x—y+3

(&' Loi giai.

Diéu kién xac dinh: y > —g.

T phuong trinh dau ta ¢6 z(y +2) = 2y(y +2), viy +2 > 0 nén z = 2y.

Thay vao phuong trinh con lai suy ra 2\/234T =y+3.

Binh phuong hai vé ta duge 4(2y + 3) = (y + 3)? hay 4> — 2y — 3 =0 hay (y — 3)(y + 1) = 0.
Giai tung truong hgp suy ra nghiém ciia hé phuong trinh trén la

(z;y) € {(—2;-1),(6;3)}

Bai tap 12 | (Lim Olympic - Tay Ninh - Bai 4)

Cho dudng tron (O; R) va mot diém A nim ngoai dudng tron. Ké hai tiép tuyén AB, AC
v6i dudng tron (O) (B, C la cac tiép diém). Vé cit tuyén ADE ciia (O) sao cho D nam giita
A va E, dong thoi tia AE nam giita hai tia AB va AO. Goi H la giao diém ciia tia AO va
BC, K la trung diém ctia doan thang DE.

@ Chitng minh nam diém A, B, O, C, K cuing thudc mot duong tron.

@ Goi I 1a giao diém ciia hai dudng thang AE va BC. Chiing minh:

AH - AO = Al - AK
@ Duong thang CK cit duong tron (O) tai diém thit hai 1a F. Chiing minh dudng thang
BF song song v6i duong thing AE.

£ LIM Olympic - CLB 6n chuyén, HSG Trang 7



%5 LIM EDU

(& Loi giai.
@ Nam diém trén ctiing thuoc dudng tron dudng kinh AO.
(2) Ta c6 OHIK noi tiép nen AH.AO = AL AK.
(3) Ta c6 AI.LAK = AH.AO = AC? nen AACI v» AAKC.
Khi 46 ACT = AKC nenn DCT = ACT — ACD = AKC — CED = KCE.
Do d6 IK song song BF nén c6 diéu phai chiimg minh.

[ Baitap 13 ] (Lim Olympic - Tay Ninh - Bai 5)

Tim tat cd céc cap s6 nguyen duong (z,y) théa man phuong trinh:

222 —y? —2y+3x =6

@ L&i giai.
T dé bai ta co:
v +ay— (22 +32 —6) =0
Coi day la phuong trinh bac hai dn y tham s z, ta co:
A, =2 —41.[-(22°+ 32— 6)] = 2% + 827 + 122 — 24 = 92° + 122 — 24
Gia sit A, = k* 14 s6 chinh phuong véi k € N:
922 + 122 —24=Kk> & 3z +2)°-28=k* & (32 +2)* — k* = 28
S Br+2—-k)(Bz+2+k)=28

Trang 8 £ LIM Olympic - CLB 6n chuyén, HSG




Chudng 2. Chuyén Toan Tay Ninh - 2026 LIM EDU
Viz > 1nén 3z +2 > 5. Dong thoi (3z +2 — k) va (3z + 2 + k) ¢6 cung tinh chdn 1é va tich
ctia ching la 28 (s6 chén), do d6 ca hai thita s6 déu phai 1a s6 chfn. Hon nita, vi & > 0 nén
3+ 2+ k >3x+ 2 — k. Do do6, ta c6 he phuong trinh duy nhat:

3r+2+ k=14
3r+2—-k=2

Thay vao phuong trinh ban dau suy ra y = 2 (do y > 0).
Vay cap s6 nguyén duong duy nhat thoa man la (z;y) = (2;2).

=>232+2)=16=>3x4+2=8=3r=6=>2=2

[ Baitéap 14 ] (Lim Olympic - Tay Ninh - Bai 6)

@ Cho z,y > 0 va x + y < 2. Chitng minh:
1 " 1
2r+y T+2y
@ Cho z > 0, tim gia tri nhé nhat ciia biéu thiec:
2 9
P .
z+1 2(zx+3)

@ Lk gidi.
@Tacé 1 + ! = e >é—z
2x+y z+2 3zx+3y~6 3
2 9

@ Dstt=x+1.Viz>0nent>1. Khidézp=¥—2(t+2).

TR
4t 20t+2) 4
8(t+2) — 18t + t(t + 2)
4t(t + 2)
_ 86416 — 186+ +2¢
B 4t(t + 2)
=816 _ [t —=4) o
4t(t + 2) 4t +2) ~

Do d(’)Pz—i.

o | A
Vay gia tri nho nhat ctia P la D dau bang xay ra khi z = 3.
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% LIM EDU

[ Bai tap 15 ] (Lim Olympic - Tay Ninh - Bai 7)

Dé két ndi giao thuong sau khi sap nhap hai tinh, ngudi ta du dinh xay dung mot tuyén
dudng cao téc ndi tit thanh phd A dén thanh phé B cta hai tinh d6. Tuyén dudng nay phai
vugt qua mot con song. Gia su dong song chay qua khu vyc nay cé hai bo song song véi
nhau va bé rong mit song 1a 200 mét (0.2 km). Cay cau bic qua song yéu cau phai dugc
thiét ké vuong goc véi bo song (xem hinh vé bén duéi). Biét rang, khodng cach tit thanh pho
A dén song gan nhat 1a 62 km, khoang cach tit thanh phd B dén bo song gan nhat 1a 70 km.
Hinh chiéu vuong goc ctia A va B trén ciing mot bo song cach nhau 55 km (ED = 55 km).
Gia sit ngudi ta xay dyng cau tai vi tri phit hgp ddm bao tuyén duong giao thong ngian nhat
di tit A dén B (bao gom hai doan dudng bo va chiéu dai cay cau). Hoi tuyén duong dé6 dai
bao nhiéu kilomét?

A
62 km
CL G
T R
E Cau 0.2 km Song
& q 5
E H 9]
+—————— ED =55 km —
E 70 km
B

@ Ldi giai.
Goi G, H 1a hai dau cau, trong d6 GH vuong goc vdi hai bo song. Ta ¢c6 GH = 0,2 km.
Ta can chon vi tri cau sao cho tong do dai tuyén duong AG + GH + H B nho nhat. Vi GH khong
ddi nén bai toan trd thanh tim gia tri nhé nhat cia AG + HB.
Gia st CG = z (km), 0 < 2 < 55. Khi d6 HD = 55 — z (km).
Ta ¢6 AG = V622 + 22 va HB = \/70% + (55 — x)2.
Theo bat dang thiic Mincopxki ta ¢6 AG + HB > \/(62 + 70)2 + (z + 55 — z)% = 143.
Vay do dai tuyén duong ngan nhat 1a
AG +GH + HB = 143 + 0,2 = 143.2 km.

g i 2 55 — 1705
Dau bang chang han khi L ’ hay z = (km).
Trang 10 £ LIM Olympic - CLB 6n chuyén, HSG
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