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Bai toan 1. Cho a, b la cac s6 thwec dwong phin biét théa mﬁni + % = —

1. Tinh gia tri cia b biéta = 2026.

2. Chirng minh rang: ava-2025 - bvb- 2025 _ a1 b,

a—b
Lovi giai:
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Vay b =4102650 khia = 2026.
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2. P&1am cac bai toan dang ndy, don gidn ta sé khir cAc hang s vi du 2025 & vé trai nhw sau:
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Thay vao biéu thirc vé trai ta dwoc:
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Bai toan dwoc chirng minh.
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Bai toan 2. Cho hinh lap phwong ABCD.A'B'C'D' cé .
canh bang 30 cm. Trén canh AB liy cac diém M va R
sao cho AM = MR = RB. Ban Lan ldy mét s¢i day tir :
diém M di qua cac canh A'B', C'D’, CD ldn lwot tai cac
di€ém N, P, Q. Tim gia tri nhé nhit cta tong MN + NP +
PQ + QR. ’ H

Lo giai:

bé giai bai tip dang nay ching
ta st d h hap “trai

a str dung phwong phap “trai B o c
hinh” nhw hinh vé bén.

Khi d6: MN + NP + PQ + QR > R
MR. D4u “=” xay ra khi M, N, P, M < e
Q, R thang hang. \PT TQ/

St dung dinh ly Pythagoras ta

co:

MRZ = ME2 + ER2

MR2 = 1202 + 102

MR = 10v/145. Vay GTNN ctia tdng MN + NP + PQ + QR 1 10+/145.

Bai toan 3. Cho nira dwong tron tim O dwong kinh AB va C 1a diém chinh giira
cung AB. Trén cung nhoé AC ldy diém M b4t ki. Pwong thang AC cat BM tai H. Goi
K 1a hinh chiéu caa H 1én AB.

1. Chirng minh rﬁng bon diém A, H, M, K va B, H, C, K cung thuéc mét dwong

tron.
2. Chitrng minh rang KH 1a phan giac cta géc MKC.

3. Chirng minh rang MK luén di qua mét diém cé dinh khi M thay déi trén cung
nho AC.
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Lovi giai:

Thwc chit day 1a bai todn mé hinh trywc tim kha quen M
thudc. ﬂ

1. Ta thdy AMB = 90° (géc ndi tiép chan nira dwong
tron) hay AMH = 90°.

Mit khac: HK | AB = AKH = 90°. Do d6 cic tam giac A f
AMH va AKH déu la cac tam giac vudng, ching cung noi
ti€p dwong tron dwong kinh AH nén bon diém A, H, M, K

cung thudéc mét duwong tron.

Chirng minh twong tw cling c6 bén diém B, H, C, K cung
thudc mot dwong tron.

2. Do AMHK va BCHK la céc tir giac ndi tiép (theo chitrng minh trén) nén ta cé:
MKH = MAH (ctung chan cung MH) hay MKH = MAC (1).

CKH = CBH (cung chan cung CH) hay CKH = CBM (2).

Ma MAC = CBM (cung chan cung MC), két hop véi (1) va (2) ta dwoc: MKH = CKH suy ra KH 1a
phan giac ctia géc MKC.

3. Kéo dai CO cét (0) tai diém thir hai 1a D. Do C 1a diém chinh gitta ciia cung AB nén COB = COA ma
COB + COA = 180° = COB = COA = 90° = KOC = 90°.

Khi d6 tam gidc KCD c6 KO vira la dwong trung tuyén, dong thoi cling la dwong cao nén tam giac
KCD can tai K. Suy ra KO cling la dwong phan giac, nghia la CKO = DKO = CKD = 2CKO.
Mat khdc, theo chirng minh trén thi KH la phan gidc cia goc MKC nén MKC = 2CKH.

Do d6: MKC + CKD = 2CKO + 2CKH = 2(CKO + CKH) = 2HKO = 2.90° = 180°.

Suy ra M, K, D thing hang. Vi C, O ¢8 dinh nén D ciing ¢8 dinh, Diéu nay ddng nghia véi MK ludn di
qua mot diém cd dinh khi M thay d6i trén cung nhé AC.

Bai toan duwoc chirng minh.
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Bai toan 4. Cho 2024 sd thwc x4, X, ..., X3923 X2024 Nhan gia tri bang 25 — /26
hoac 25 + v26. Héi gia tri cia biéu thirc A nhin bao nhiéu gia tri nguyén kKhac

nhau, biét rang A = x;x, + X3%4 + - + X2023X2024-

Loi giai:

Trwéc hét ta thiy cac s6 hang X, 1Xok42 (K=0, 1,.., 1011) cla A c6 thé nhin nhirng gia tri:
*Hoiic (25 — v26)” = 651 — 50v26;

* Hodic (25 +v26)_ = 651 + 50v26;

*Hodc (25 — v26)(25 + v26) = 599.

D€ y rang cac s6 hang nay doc 1ap (nghia 14 ta hoan toan c6 thé chon cac gia tri x; d€ cac s6 hang nay

dat dwoc gia tri nhw mong mudn & trén).

Trong A ta goi m 1a s6 s6 hang c6 gia tri bang 651 — 50v/26, n 13 s& s6 hang cé gia tri bang 651 +
50+/26 va p 1a s0 s6 hang c6 gia tri bing 599 (véim, n,p € N).

Khi dé ta co:
A=m(651 — 50v26) + n(651 + 50v26 ) + p.599 = 651(m + n) + 559p + (n — m)v'26.
D& A nguyén thi n - m = 0 hay m = n. Nhw vy ta cé hé diéu kién:
m+n+p=1012
m=n suyraZzm+p=1012=p=1012 - 2m.
m,n,p € N
Dop=0nén 1012 - 2m = 0 hay m < 506. Khi d6 A tré thanh:

A=651(m+n) + 559p + (n —m)V26 = 104m + 606188.

Vi0<m <506 mamée N nén m co thé nhin 507 gia tri dong nghia vdi A cé thé nhin 507 gia tri

nguyén khac nhau.
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Bai toan 5. Cho dwong tron tAm O ban kinh bang 8. Trong dwong tron (0) lay
diém P c6 dinh sao cho OP = 5. Liy diy AB di qua di€ém P sao cho dién tich cta
tam giac OAB la s6 nguyén dwong. Tinh xac suit dé chon dwoc diy AB sao cho
dién tich tam giac OAB 12 s6 chan.

Loi giai:
Goi H 1a giao diém ctia dwong tron dwong kinh OP véi day AB. B'
Khi d6 OHP = 90° (gdc ndi ti€p chdn nira dwdng tron). Suy ra B

OH | AB.DPatOH =x (0 <x < 5). Lwu y ta khong xét x = 0 (do

dién tich cta tam giac OAB phai la s6 nguyén dwong). q
A
Theo dinh ly Pythagoras thi:

HB =+v0B2 — OH2 = V64 — x2. A

Tam gidc OAB cén tai O c6 OH la dwong cao nén n6 dong thoi
cling la dwong trung tuyén = AB = 2HB = 2v64 — x2.

Khi d6: Syoap = 5 OH. AB = ~x. 2V64 — x% = x64 — x2.

2 2 2 .2
Tl b4t ding thirc co ban (a-b)2= 0 hay ab <= erb ta co: xV64—xzs$:32.

Diu “=" xay ra khi x = V64 — x? hay x =v32 > 5.
Suy ra diu dang thirc khong xay ra, nghia 1a thuc sw Spgap < 32. Vi Spoap NEUYEN nén Syoap < 31.

Bay gi¢ ching ta sé kiém tra xem v&i moi k nguyén ma 0 < k < 31 thi phwong trinh: xvV64 —x2 =k

c6 nghiém 0 < x < 5 hay khong va néu c6 thi c6 bao nhiéu nghiém.

xV64 —x2 =k

x%(64 —x?) = k2

x4 - 64x2 + k2 =0 (*)

batx2 =t (0 <t < 25) ta chuyén (*) vé phwong trinh bic hai: t2 - 64t +k2=0
Ta thiy A’ = 322 - k2 > 0 nén phwong trinh c6 hai nghiém:

t=32—+322 —k?;t=32+V32% — k? > 25 (loai).
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Xétt=32—-+v322 —k? vik<31 nént=32 —+v322 — k? <32 —+322 — 312 < 25 (thoa man).

Khidéx2=32— V322 —kZ=>x=+32 V322 — K2 nghia 13 ng v&i moi gia tri k nguyén ma 0 <k <
31 thi c6 duy nhit mét gia tri cia x d€ Spoag NgUyEN.

V&i moi gia tri x nhw vay sé ton tai hai diy AB va A’B’ ma AOAB va AOA'B’ ¢6 cung dién tich. Nghia la
c6 31.2 = 62 day cung théa man yéu ciu bai toan. VAy s6 phan t¥ ciia khong gian mau 1a: n(Q) = 62.
Goi M 12 bién c6 “chon dwoc diy AB sao cho dién tich tam gidc OAB 12 s& chdn”. Do tir 1 dén 31 c6 15
s6 chan nén sd két qua thuan loi cho bién ¢d 1a: n(M) = 15.2 = 30.

Khi d6: P(M) =2 = 2.

62 31
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