DU AN THE GIFTED BATTLEFIELD LOI GIAI THI THU TS CHUYEN POT 3
BAN CHUYEN MON TOAN HQC MON: TOAN HOC (CHUYEN)

Bai 1: (1,5 di€ém) Cho phuong trinh x? — 2(m — 1)x + m? — 3 = 0 (x 1a &n, m la tham
s0). Tim m d€ phuong trinh c6 hai nghiém x;; x, sao cho x{ + 4x; + 2x, — 2mx; = 1.
Loi gidi:

Phuong trinh da cho c6 nghiém
oSAN=b?—-ac=(m-1)>?>-(mM?*-3)=-2m+4=>0m<2.

Do x; la nghiém cta phuwong trinh da cho nén
oxt-2m—-Dx;+m?-3=0x?=2(m—-1)x; +3 —m?

Nhu vay,

X2+ 4x; + 2x, —2mx; =1 2(m— 1)x; + 4x; + 2x, — 2mx; = m? — 2

& 2x; + 2x, = m? — 2.

Theo hé thic Viéte,

x1+x2 = —§= 2m—1)=2(x; +x,) =4(m—1) =m? — 2

m=2++2

m=2—+2

Ma m < 2 nén chi cé m = 2 — V2 TMDK. Tht lai dung.

=>m2—4m+2=0=>{

Bai 2: (1,5 diém) Tim m, n la cac s6 nguyén duong sao cho 2™.5™ 4 25 1a s6 chinh
phuong.
Lo gidi: Gid ste 2™.5™ + 25 = [2véil € N = (I + 5)(1 — 5) = 2™. 5™,

Vi(l+5) —({—-5)=10=25néncahaisél+5val—>5cungchiahétcho2vas5=
(I+5,1l-5)=10.
[+5=10 loai

5 = 10.2m-2, 5n-2 1020

l+5=10.2m"2
[ —5=10.5""2
Vis"2+1=2(mod4)nénm=3,n=2.
l+5=10.5""2
| —5=10.2m"2
Néum >5thi5" 2 —-1:8=>n—2chan. Ditn—2 =2k, k€N,

Khi d6 (5% — (5% + 1) = 2m2,

Truong hop 1: {l B

Truong hop 2: { = 2M2 =572 + 1.

Truong hop 3: { =>5m2_1=72m2



Vi (5% — 1,5% + 1) = 2 nén 5% — 1 = 2 (loai).
Voim < 4, tht truc ti€p ta thdy m = 4, n = 3 thod man.

l+5=10.2m"2%5""2

=[=15va2m2,5"2 =2
[-5=10

Truong hop 4: {

>m=3,n=2.
Vay (m;n) € {(3;2), (4;3)}.

Bai 3: (2 diém) V6i mdi gid tri thuc p, ta ki hiéu R, 1a ddy s6 (a,,) thod man dong thoi
cac diéu kién sau:

7 a+p=0,a,=-p.

(i)  agp_1 < Qup VOimMOin € N*.

(iii) apmin €E{aym +a, +p;a, +a, +p+ 1}, véimoim,n € N*.

a) Gia st rﬁmg (a,) la mot day R,. Xac dinh gia tri caa as.

b) Ki hiéu S, la tong m sd hang dau tién cua day so (a,,). Tim tat ca cac gia trj thuc

cua p sao cho ton tai day sO R, la (a,) thod man S,, > S;, véimoin € N*.

Lo gidi:
a) Gia st rang (a,,) 1a mot day R,. Xac dinh gia tri cta as.

Chon m = n = 1 va thay vao (iii), ta duogc: a, € {2a; + p; 2a; + p + 1}
Via, = — p nén:

L= —w a1=1—P(nh$m)

2a; +1=—2p a; =—p—7 (loaivia; = —p)

Thay m =1, n =2 vao (iii), tacé:az € {a; +a, +p, a; +a, +p + 1}, véia; =a, = —
p,taco:a; €E{—p,—p+1}(1)

Thaym =1,n=2vao (1), taco: a4 € {2a, + p; 2a, +p + 1}, vdia, = —p,taco: a, €
{=p,—p+1}(2)

Dong thoi tt (ii), véin =1, ta cé: az < ay (3)

T (1), (2)va@3)suyra:az =—p,a,=—p+1
Thaym=1,n=4vao(1),taco:as€{a; +a,+p,a, +a,+p +1},véia; =—p,a, =
—p+ 1l tacdiase{—p+1,—p+2}(4)



Thaym=2,n=3vao (1), tacéd:as €{a, +az;+p,a, +a;+p+1},vdéia, =0,a; =0,
tacdas €{—p,—p+1} (5
T (4) va(5)suyra:as = —p + 1.

Nhuw vay, vdi (a,) la mét day Ry, tacop =0, vay as =1

b) Kihiéu S, 1a tong m sd hang dau tién cua day so (a,). Tim tat ca cac gia tri thuc

cuia p sao cho ton tai day soO R, la (a,) thoa man S, > S;, véimoin € N*.

Ta s€ chttng minh r.%mg: VOImMOin €N, gy =n-p (I =123), aypia=n+1-p ()
That vay, tit y a), ta da tinh dwoc:a; = a, =az =—p,a,=—p + 1.

Vay (*) ding véin = 0, giad st rang () ding véin=k, k € N*.

Khi do,taco: aspyi=k-p(i=1,23), apqsa=k+1-p

Thay m =1, n = 4k + 4 vao (iii), ta cO: Aux+s € {a1 + Qs + P, A1 + Agpya +p + 13,
voia, =—p, Qupa=k+1-p,tacd:agy,s€{k+1-p k+2-p}(6)

Thay m = 2, n = 4k + 3 vao (iii), ta cO: ax+s € {a; + Aup43 + P, Az + Agpez +p + 1},
voia, = —p, ez =k -p,taco: ayys €{k-p, k+1-p}(7)

T (6) va (7), ta dwoc: agprs =k +1-p

Thay m =1, n = 4k + 5vao (iii), ta cO: a4+ € {a1 + Q45 + P, A1 + Aypys +p + 13,
voia, =—p, Qupes=k+1-p,tacd:asys €k +1-p k+2-p}(8)

Thay m = 3, n = 4k + 3 vao (iii), ta cO: asx+6 € {az + Aupsz + P, Az + Agpez +p + 13,
vOias =—p, a3 =k -p,taco: ase €{k-p, k+1-p} (9

Twe (8) va (9), ta duwoc: agprg =k +1-p

Thay m =1, n = 4k + 6 vao (iii), ta cO: agx+7 € {a1 + Ay + P, A1 + Ay + 0 + 13,
voia, = —p, Qupee=k+1-p,tacd:as,s €{k+1-p, k+2-p}(10)

Thay m = 2, n = 4k + 6 vao (iii), ta cO: asx+g € {ay + Aupre + P, Az + Agpre + 0 + 1},
voia, =—p, Qe =k+1-p,tacd:ayg€{k+1-p,k+2-p}(11)

Tt (ii), ta co: agr47 < Agr4g (12)

Tw (10), (11), (12), ta dwoc: agp7 =k + 1 -p, aspig=k + 2 - p.

Vay (x) dang voin = k + 1, theo nguyén ly quy nap, ta co duoc (*).

Gia st rang ton tai s8 thuc p sao cho ton tai day s6 R, 1a (a,) thod man S, > S, véi moi
n € N*, khi d6:

S11-810=a11=2-p20, So-So=—a;0=-(2-p)20, hayp =2



Vay p = 2 1a gia tri duy nhat dé ton tai day s6 R, la (a,) thoa man S,, > S;, véimoin €
N*.

Bai 4: (3,5 diém) Cho (0) c6 dinh ¢6 day cung BC c¢6 dinh va £BOC = 120°, diém A di
dong trén cung 16n BC. Hai tiép tuyén tai B, € ctia (0) cat nhau tai D. AD cat (0) tai
diém thit hai 1a T. Hai tiép tuyén tai 4, T ctia (0) cat nhau 6 E. OF cat AT tai M.

a) Ching minh bon diém B, C, 0, M cung thudc mot dwong tron.

b) Chting minh MT? = MB.MC.

¢) Chttng minh E di dong trén mot dwong thfmg cd dinh.

d) Tim vi tri cia diém A trén cung 16n BC sao cho MA + MB + MC dat gia tri I6n

nhat.

Loi gidi:

D

a) Ta c6 DB, DC la tiép tuyén tix D t6i (0) = OB L BD, OC 1 CD.
T& giac BOCD c6 £0BD + £0CD = 90° + 90° = 180°
= T giac BOCD noi ti€p hay B, C, 0, D cung thudc mot duong tron. (1)
Ta c6 EA = ET (tinh chat hai ti€p tuyén giao nhau) va 04 = OT
= EO la trung truc AT = AT 1 OE.
Tt giac OMDC c6 £OMD + £0CD = 90° + 90° = 180°
= T gidc OMDC ndi tiép hay M, C, 0, D cung thudc mot duong tron. (2)
T (1), (2) = B, C, 0, M, D cung thu¢c mot duong tron = B, C, 0, M cung thudc mot

duong tron.



b) Tac6 2CMD = £C0D = 2BOC = £BAC.
Ma £ABC = £ATC (gbc chan cung AC) = AABC~AMTC (g-g).
Chting minh twong tw = AABC~AMBT (g-g) = AMTC~AMBT == = =2 = MT? =
MB.MC.

c) V& 0D cat BC tai I. Ta c6 EO la trung truc AT.
Chiing minh twong tw = 0D la trung truc BC = [ la trung diém BC.
Tam gidc OCD vudng tai C c6 CI 1a duong cao = 0C? = 01.0D.
Tam gidc OAE vudng tai A c6 AM la dudng cao = 0A* = OM. OE.

oM _ oI

Ma OC =0A= 01.0D = OM.OE = — = —.
0D  OE

Xét AOMD va AOIE c6 £DOE chung va 22 = 2 = AOMD~AOIE (c-g-c)
= LOMD = £0IE = 90°.
TacoOElI L OItail. Ma BC L Ol tail
= E, B, C cung nam trén duong thang vudng goc véi OI tai I, hay E, B, C thang hang =
E di dong trén duong thang BC ¢d dinh.
d) Goi ban kinh cua (0) la R = R khong doi.
Ta c6 2€0D =2 2BOC = ~.120° = 60°.
Tam giac OCD vuodng tai C = % = cos COD = cos 60° = %
= 0D = 20C = 2R.
Trén tia MD 1ay diém F sao cho MF = MC = ACFM can tai M.

X — — o A%\ CM == CF

Ma 2CMD = £COD = 60° = ACFM déu = {LFCM eoe

Ta c6 DB, DC 1a tiép tuyén ti D téi (0) = DB = DC = ABCD céan tai D.
! — — o AN CB = CD

Ma 2CBD = £C0D = 60° = ABCD déu = {LBCD Ceoe

Ta c6 2FCM = 2BCD = 60° = 2BCM = «DCF.
Xét ABCM va ADCF, ta co:

BC =DC
£BCM = £DCF = ABCM = ADCF (c-g-c) > BM = DF
CM = CF

> MA+ MB +MC =AM + MF +FD = AD <0A+ 0D =R + 2R = 3R.



A trén cung loén BC cua (0)

Dau bang xdy ra < { A,0,D thing hang

< A la diém chinh gitta cung 16n BC

cua (0).
Vay A la diém chinh gitta cung 16n BC cua (0) thi MA + MB + MC dat gia tri 16n nhat.

Bai 5: (1,5 diém) C6 bang trang 4 x 4 6 vudng don vi. A va B choi mot tro choi. O luot
ctia A, anh &y t6 d6 1 6 vudng don vi dang mau trang thoa 6 &6 khong chung canh véi
0 vudng don vi do khac. O lwot ctia B, anh ay t0 xanh 3 6 vudng don vi dang mau
tréng thod 3 6 d6 tao thanh hinh chi* nhat 1 X 3 hoac 3 x 1. Nguoi dau tién khong to
duoc sé thua.

a) Biét rang A choi trudc, chitng minh rang A c6 chién thuat thang,.

b) Biét rang B choi trudc, hdi ai cé chién thuat thang? Ching minh.

Loi gidi:

Ta danh s6 cac 6 vuong don vi nhu sau:
11231

213|112

311123

11231

Ta thay hai 6 chung canh thi khong dwoc danh cung s6 va hinh chit nhat ma B phai to
ludn pha kin mét 6 s6 1, mot 6 s6 2, mot 6 sd 3.
a) A ditrede = A di cac luot s6 18 va B di cAc lwot sd chan.
bén luot ctia A, ta cho A t6 cac 6 s0 2 khong chung canh véi nhau.
Khi d6, sau mdi luot ciia moi nguoi thi mot 6 so 2 sé duoc to.
Néu dén luot thit hai hodc thit te B khong di duwoc = A thang.
Néu dén lwot thiz te B van di dwoc, ma cd 5 6 s6 2 = O luot thir ndm A sé td 6 s6 2
cudi cing = O luot tiép theo B khong t6 dwoc = A thing.
Vay A c6 chién thuat thang.



b) B di tredc = A di cac luot s6 chan va B di cac lwot sd 1é.
bén luot ctia A, ta cho A t6 cac 6 s0 1 khong chung canh véi nhau.
Khi dé, sau mdi lwot cia moi nguoi thi mot 6 s6 1 sé duoc to.
Néu dén lugt thir nhét, thit ba hodc thit nam B khong di dwoc = A théng.
Néu dén luot thiz ndm B van di dwoc, ma cd 6 6 58 1 = O luot thir sdu A sét0 6 s6 1
cudi cing = O luot tiép theo B khong to dwgc = A thang.
Vay A c6 chién thuat thang.

--HET--



