DU AN THE GIFTED BATTLEFIELD DAP AN DE THI THU TS CHUYEN POT
BAN CHUYEN MON TOAN HOC 1
MON: TOAN

Bai 1: (1,5 diém) Cho phuong trinh ax? + bx + ¢ = 0 c6 2 nghiém x;, x, thoa man 0 < x;,x, <
2_ 2

2. Tim gia tri 16n nhat cta bi€u thirc Q = w.
2a“—ab+ac

Loi gigi: Theo dinh ly Viete:

N b c
X1 Xy = —— ;X1 Xy = —
. a’ a
3b (b
Ta c6: Q = 2a%-3ab+b? 2__"'( ) _243(x+x2)+ (g +x2)2
) 2a2-ab+ac 2_E+E 24x1+x3+x1X5

Khong mét tinh tong quét, gid st 0 < x; < x, < 2nénxf < XX, vaxs < 4= xf +x% < xx, +
4 = (x;+x,)2 <3x.x, + 4

A , 2+43(x1+x2)+3x1x5+4
Thé vao Q, ta co: Q < L2 - 22
2+x1+x+x1%

D4&u bang xay ra khi x; = x, = 2 hodc x; = 0;x, = 2
x1=x2=2=>—§=4'£=4:'b=—4a'c=4a (a#0)

xl—Ox2—2=>—2—2——0=>b——2ac—0 (a+0)

=3

Vay gia tri 1én nhat cua Q la 3.

Bai 2: (3,5 diém) Cho tam giac ABC nhon (4B < AC), ndi tiép (0) c6 cac duong cao AD, BE, CF
dong quy tai H. M la trung diém BC.
a) Dung dudng kinh AA’ ctia (0). Chiing minh H, M, A’ thang hang.
b) A’H catlai (0) tai J. Chttng minh hai tam giac JFB va JEC dong dang, hai tam giac JFE
va JBC dong dang.
c¢) Cho FE cat BC tai X. Y 1a trung diém EF. Chttng minh JYMX noi tiép.
d) Cho hai ti€p tuyén tai B, C ctia (0) cat nhau tai T. JT cat (0) tai R khac J. Chitng minh
hai tam giac RBC va HBC bang nhau, tit d6 suy ra AR vudng géc BC.
Loi gidi:



a) Do AA' la duong kinh ctia (0) = A'B L ABva A'C 1 AC.
Ma CH L AB, BH 1 AC = HBA'C la hinh binh hanh = BC, A’H ¢6 cung trung diém M = H, M,
A’ thang hang.
b) Ta cd AA’ la duong kinh ctia (0) = £AJH = 90°.
Ma 2AEH = £AFH = 90° (do BE, CF la cac duwong cao tam gidc ABC) = A, E, F, H, ] cung
thudc mot duong tron.
Xét hai tam giac JFB va JEC:
£JBA = £JCA (cung chin cung AJ cta (0))
¢JFA = £JEA (A, E, F, H, ] cung thudc mot dwong tron)
= Hai tam gidc JFB va JEC dong dang.
Xét hai tam giac JEF va JCB:
2JEF = £JAF = £JAB = £JCB (A, E, F, H, ] cung thugc mot dwong tron)
£JFE = 180° — £JAE = 180° — £JAC = 2JBC (A, E, F, H, | cling thudc mot dudng tron)
= Hai tam giadc JEF va JCB dong dang.
¢) Do hai tam giac JEF va JCB dong dang = j—; = g = % va £JFE = £JBC = Hai tam gidc
JFY va JBM dong dang = 2JYF = £/MB = JYMX noi tiép duong tron.
d) Ta cé: ZHBF =90° — £BAC = £HCE = Hai tam gidc HBF va HCE dong dang.
Ta ¢ £TBR = £BJR = Hai tam gidc TBR va TJB dong dang (chung 2BTR).
Chtng minh twong ty thi hai tam giac TCR va T/C dong dang.

BR TB TC CR BR BJj
—_—_—e— e — D — = —

JB TJ] TJ JC CR JC
. . ., . - B BF HB _BR BH
Ma do hai tam gidc JFB va JEC dong dang -8 B _HE_,BR_BH

JC CE HC CR HC

Ma £BHC = 180° — 2BAC = £BRC = Hai tam gidc BRC va BHC bang nhau (do chung canh
BC)= BR = BH va £HBC = £RBC = Tam gidc BRH can tai B va BC trung trec HR = HR 1
BC.



Ma AH L BC = A, H, R thang hang va AR 1 BC.

Bai 3: (2 di€ém) Cho p, g > 1 1a hai sd nguyén duong thoAmanp =gqn+1(n€ N)vaqg® —1
chia hét cho p.

a) Ching minh g — n? chia hét cho p.

b) Chting minh (p — 1)? = ¢® hodcp = ¢* + q + 1.
Loi giai:

a) g3 — 1 chia hét cho p = ¢3n? — n? = q(¢*n® — 1) + q — n? chia hét cho p, ma ¢*n? — 1

chia hét cho gn + 1 = p = q — n? chia hét cho p.
b) g> —1chiahétchop=¢*n—n=q?(qn+1) —q*> —nchiahétchop, magqn+1=p
chia hét cho p = g% + n chia hét cho p = gqn + 1.

Magn+1€eZt=q¢*+n=gn+1=>(q—1)(q+1—n)=0.
Mag—-1>0=>qg=>n—-1.(1)
Bay gio do g — n® chia hét cho p = qn + 1 nén ta xét cac treong hop sau day:
*g=n’=>p=n®+1=>(p—-1)*=n=¢>
* g <n?=n?— q chia hét cho gn + 1.
Man’—q€eZt*=n*—q=qn+1=>n+1)(n—-1-¢q)=0.
Man+1>0=>n=>q+1.
Két hop v6i (1), ta dwgcg=n — 1.
p=qn+1l=n’—-n+1=Mn-1)*+(n-1)+1=¢*+q+1.
* g >n? = q —n? chia hét cho qn + 1.
Mag—n?*eZt=>q—n?’>qn+1=0=q(1 —n)=n?+ 1 (vip la sd nguyén dwong) (vo li).
Vay ta c6 diéu phai chirng minh.

Bai 4: (1,5 diém) Giai phwong trinh, hé phuong trinh sau:
3x 3x
a) x24+x+1  x2—x+1
b) { x*+y?+3=4x
x3+12x+y3=6x*+9
Loi giai:
a) Vix = 0khong la nghiém cta phwong trinh nén ta c6 thé chia ca t& va mau cho x. Khi

()

do ta duoc:

Dity =x+-, (Iyl 22)
Phuwong trinh trd thanh:



3 3 -1
=4 2y?-3y—-2=0<y =2 hoj = — (loai
er1+y_1 y©—3y y odc y = —- (loai)

Vc’yiy=2,tacc'>y=x+i=2<=>(x—1)2=0<=)x=1

Vay phuong trinh c6 nghiém duy nhat x = 1.

b) Ta co:

bata = x — 2,b = y thi (x%) trd thanh:
{a2+b2=1 (:){ (a+b)?—2ab=1

a®+b3=1 (a+b)2—3ab(a+b) =1
(a+b)? -1
ab=f
= (@a+b)?—1
t(a+b)3—3f.(a+b)=1
( _(a+b)2—1
- ab——2
(—(@+b)*+3(a+b)=2
( _(@a+h)? -1
- ] ab——2
((a+b—1)?(@+b+2)=0

3
@{ ab =0 (1)hoéc{ ab=2 (2

at+b=1 ; a+3b=—2
TH(: (1) & {§ 2§ hose {§ 2 Khi dé: {2 7 hoge {5 = . Tha fai nhan.

TH(2): 2)=>(a—-b)*=(a+b)*—4ab=4—-6=-2<0(vdly).
Vay cap nghiém cua hé phuwong trinh la (x,y) € {(2,1); (3,0)}.

Bai 5: (1,5 diém) Cho a, b 1a 2 sd nguyén duong. Trong mot trai gia cdm no ¢ a + b chudng
duoc danh s8 tir 1 dén a + b, ban dau mdi chudng trong a chudng dau chira mot con ga, con
lai moi chudng chira mot con vit. Mbi nuée di hop 1€ 1a chuyén mot con ga tir chuéng thi i
sang thit i + 1, mot con vit it chudng j sang chudng j — 1 véi i,j cting tinh chan 1é. Biét rang
mdi chubdng cé thé chita cing ltic nhidu con vat.
a) Hoi cé thé dua vé mdi chudng trong b chudng dau chira mot con vit, con lai mai
chuong chita mot con ga khongkhia=1vab=3;a=2vab =5?
b) Tim tat ca cdp s6 (a,b) sao cho c6 thé dwa vé mdi chudng trong b chudng dau chira mot
con vit, con lai mdi chubng chira mot con ga.
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Loi gid:

a) *Véia=1vab = 3:
Ta c6: con ga can dugc chuyén tir chuong sd 1 tdi chudéng sd 4 = Con ga can phai di qua
chuong so 2 va 3.
Khi con ga ¢ chuong s 3:
Do 1,3 1as61¢, 2, 4 1a s6 chan = Dé di chuyén con ga thi can di chuyén con vit & chudng sd 1.
Ma néu con vit & chuong sd 1 thi khong di chuyén duwoc nita = Khong thé di chuyén con ga
va con vit thoa yéu cau dé bai.
*Voia=2vab =5, taco thé di chuyén con ga va con vit thoa yéu cau dé bai nhw sau: (G: ga,
V: vit)

Chuong | 1 2 3 4 5 6 7

Lan 0 1G 1G 1V 1V 1V 1V 1V
Lan 1 1G 1G 2V 1V 1V 1V
Lan 2 1G 1V 1V 1G 1V 1V 1V
Lan 3 1G1V 1V 1G1vV |1V 1V
Lan 4 1G1V |1V 1V 1G1V |1V
Lan 5 1G1V |1V 2V 1G 1V
Lan 6 1v 1G1V 1V 1V 1G 1V
Lan 7 1V 1V 1G 1V 1V 1G 1V
Lan 8 1V 1V 1V 1G 1V 1V 1G
Lan 9 1V 1V 1V 1G 2V 1G
Lan10 |1V 1V 1V 1V 1V 1G 1G

b) Ta chiing minh (a,b) thoa khi va chi khi ab chan.
Gia st ton tai a, b cung lé va c6 cac nudc di dan téi thoa yéu cau dé bai.
Pata=2u+1,b=2v+1
Goi x,y lan luot 1a s8 ga trong chudng danh s6 chén, 1é.
Goi z,t 1an lwot 1a s vit trong chudng danh s8 chan, 1é.
Khi dung nuwdc di véi mot con ga va mot con vit déu & cac chudng danh sd chén thi x gidm 1,
ytang 1, z giam 1, ¢t tang 1.
Khi dung nudce di véi mot con ga va mot con vit déu & cac chudng danh s6 1é thi x tang 1, y
giam 1, z tang 1, t giam 1.
Vay trong moi truong hop, S = (x — y) — (z — t) khong d6i trong sudt qua trinh.
Khibdtdau, x=u+1,y=uz=v,t=v+1=5=2.
Khi kétthiac, x =u,y=u+1,z=v+1,t=v=>5=-2.
Vay ta c6 mau thuan, do d6 diéu gia s sai.
Véi ab chan



THI1: trong hai s8 a, b c6 modt s& chdn, mot 8 1é

Néu a < b, xét con ga ¢ chudng i va con vit 6 chuéng a + b + 1 — i (i chay tixr 1 dén a), hai s6 i
vaa+ b+ 1 —icung tinh chén 1é.

MBbi luot thire hién nuwde di, chi s& cia chudng chita con ga tang 1, chudng chita con vit giam
1, do van cung tinh chdn 1é nén c6 thé thyc hién ti€p. Thyee hién a + b + 1 — 2i Ian thi con ga
sé 0 chudng a + b + 1 — i, con vit s& & chudng i, hay con ga va con vit d6i cho.

Lan Iwot thuc hién ddi chd con ga i va con vita + b + 1 — i (v6i i chay tir 1 d&én a) thi a con ga
s& nam trong a chudng cudi, va do cac thao tac 1a d8i chd nén mdi chudng van chi chita dting
1 con vat, do d6 mdi chudng trong b chudng dau chita 1 con vit, do d6 (a,b) nay thoa.

Néu a > b, thyc hién twong te a < b nhung 1a véi con vit chudéng i va con ga 6 chuéng a +
b+ 1 —i (i chay tt a + 1 dén b) thi (a,b) nay thoa.

TH2: a, b cing chan

Néu a < b, thuc hién d6i chd con ga i va con viti + b — a (v6i i chay tir 1 dén a), ta c6 diéu
phai chiing minh.

Néu a > b, thuc hién d6i chd con vit i va con viti — b + a (v6i i chay tit a + 1 dén b), ta cd
diéu phai chiing minh.

K&t luan: Vay tat ca cac cap (a,b) thoa man ab chan (hay it nhat mot trong hai s8 a, b chén) la
tat ca cac cap (a,b) thoa man yéu cau dé bai.



