HUONG DAN CHAM

TRUONG THPT CHUYEN LTV THI CHON POI TUYEN
Mon: Toan
CAU PAP AN Piém
Cau 1 . . . . a’-a +9
Cho day s6 (a,) xé&c dinh nhu sau: a, =4 vavéi moi n>1thi a,,, =——"—. bt
— =4
b, =Y. > Chung minh rang day (b,) c6 gi6i han hitu han va x4c dinh gi6i han do.
k=1 ak aF
T dinh nghia, ta c6
_a — a, —3)(a, +2
an+1_3:an an 6:( n )( n ) 1
5 5
Tir day, ta dé dang chi ra bang quy nap rang a_ >3 véi moi n.
Hon nira,
1 5 11
a,.-3 (a,-3)(a,+2) a,-3 a,+2 1
Tur day, van bang quy nap, ta dé thdy 1/(a, —3) ting ngit, dan dén (a,) ting ngat.
Néu (a,) c6 gi¢i han hitu han u (nGi riéng u>a, =4) thi bang cach chuyén (*) qua
. , . x . 1
gidi han ta sé co iz: 0, mau thuan. Vay, lim a, =+o0.
u + N—+o0
‘Ngoai ra, cing tr (*),tac6
bn:zlzl_lzl_l )
k=1 Ay -3 a1_3 an+1_3 an+1_3
Tirdo, limb, =1.
Cau 2 | Cho cac sb thuc a, b va ¢ théa man diéu kién a+b+c=0 va a*+b*+c*=128. Hai
biéu thiic ab +bc +ca cd thé nhan nhiing gia tri nao? x=4
Ta s& chi rarang ab+bc+ca=-8.
Xét da thic f(t)=(t—a)(t-b)(t—c)= t*+ pt>+qt+r.
Khi do,taco p=—(a+b+c)=0,q=ab+bc+ca, va 2
O=(a+b+c)*=a’+b*+c’+2(ab+bc+ca)=a’+b*+c®+2q
dan dén a? +b? +c? =—-2q vado d6 q<0.
Vvay, f(t)=t>+qt+r vatf(t)=t*+qt>+rt.
RO rang rang tf (t) =0 vé&i moi t e{a,b,c}. Cong ba ding thic nay lai, ta dugc
(a4+b4+c4)+q(a2+b2+cz)+r(a+b+c):0 ,
dan dén 0=128-29° va do d6 q=-8( do q<0 ). Thuc té 1 gia tri nay dat duoc,
chang han, khi a:b:?,c}z@.
Cau 3 | Ky higu F latap hop tat ca cac da thic mot bién, bac n ma cac hé sé I1a hoan vi caa tap
hop céc sb {2°,2",...,2"}. Tim tit ca cac cap sb s nguyén duong (k,d) sao cho ton tai | x=4
s6 nguyén duong n thoa man: véi moi f(x) e F, thi f(k) chia hétcho d
Cac cap so cantim 1a (k,d) véi d Iéva d |k -1.
Gia sir (d,k) 1a mot cap sé thoa man. Do f (k) lubn 1a sé Ié nén hién nhién d 1é. 1
Xét £,(x)=2"X"+ 2" X e+ 2+ 20% VA F,(X) = 2" X"+ 2" M e+ 20x 4+ 28 Khi | 1 """

do f,(k)— f,(k)=k—1. Do f,(K), f,(k) chiahétcho d,tacé k-1 chia hét cho d.




P40 lai, giasir d 1amotsd 1éva d |k —1. Chon n sao cho d |2"* -1 (do d 1asb 1é nén

ta luén chon dugc n nhu vay, chang han n=¢(d)-1). !
Xét f e F,.
Do cac hé sé ctia f 13 mot hoan vi cia {2”,..., 20} nén
fQ)=2"+2"4...420 =21 1
NGi riéng f (1) chia hétcho d. Ma k—1| f(k)— f(1) (néu k =1 )nén d | f (k)= f (), vi
thé d | f (k).
Cau 4 | Tim s6 nguyén dwong n nhé nhat sao cho c6 thé t6 den mot s6 6 vudng con ciia mot
bang nxn sao cho trong moi hang va moi cot c6 dung 3 6 mau den, va khong c¢6 hai 6 | =4
mau den nao c6 dinh chung.
Gia st mot bang kich thuéc nxn c6 mot cach to thoa man yéu cau cua bai toan. Nhéan
xét rang moi hinh 2x2 c6 khéng qua mot 6 den. Hay xét hai hang lién tiép, ching tao 1
thanh motdai 2xn.
Theo gia thiét, dai nay chira diing 6 6 mau den. Chia dai nay thanh cac hinh vudng 2x 2,
bat dau tur bén trai. Do dai nay chira 6 6 den va moi hinh 2x 2 chi cé nhiéu nhat 1 6 den 1
nén n>2-5+1=11 (vi 6 den cudi clng co thé nam trong hinh chirnhat 1x2 ). |
Gia sir rang n=11. Van theo 1ap luan trén déy, ta thay rang trong 10 cot dau tién cua
moi dai 2x11 ¢6 5 6 den, do do dai 2x1 cuoi cung phai co 1 6 den. Noi cach khac, hai 6 1
lién tiep cua cot cudi cung cua bang phdi c6 1 6 den. Suy ra trén ¢t cudi cung cd it nhat
o0den, mauthuan.
Véi n=12, ta c6 thé t6 nhu hinh vé sau:
1
Cau5 | Cho tam giac nhon ABC c6 BC > AC va ndi tiép duong tron (O) . Tiép tuyén tai C cua
(O) cit duong thang AB tai D . Cac dudng tron ngoai tiép tam giac BCD, OCD va AOB
cit lai tia CA (¢ bén ngoai canh CA) tuong ting tai cac diém Q, P va K sao cho P nam
gitta A va K, va K nam gitta P va Q. DPuong thang DP cit duong tron ngoai tiép tam | 2=4
giac BKQ tai T sao cho P va T nam ¢ hai phia d6i voi duong thang BQ. Chiing minh
rang TB=TQ.
Do CD la tiép tuyén cua (O), tacé6 LOCD =90". Goi M 1a trung diém cua AB. Khi do, 1

hién nhién ~OMA =90". Suy ra ngii giac PMOCD ngi tiép duong tron duong kinh OD.




Do d6, ta c6 ZPMA=/PMA= /PCD =/QBA (dang thic cudi dén tir viec BCDQ
ddng vién). Tur d6 suy ra PM song song QB va do d6 P 1a trung diém cua AQ,
hay AP = PQ

Goi T, la trung diém cta cung BQ khong chira K trén dudng tron ngoai tiép tam giac
BKQ. Khi d6 T,B=T,Q. Do #DPO =90, ta chi can chi raring ZOPT, =90  (that vay,
khi d6 T, tring véi T vavi thé TB=TQ).

Goi N la trung diém ciia BQ . Thé thi ZOMB = ZT,NB =90". Tt giac QKBT, noi tiép,

do d6 /BT,Q=180 -/BKQ=/AKB. Chung t6 LMBO:%LAKB:%LBEQ:

ZBT,N va do d6 AOMB ~ ABNT,. Cac tir giac PMBN va AMNP Ia cac hinh binh hanh,
vi MN va PN la cac duong trung binh cua tam gidc AQB . Tu d6 suy ra
OM OM MB PN

MP BN TN TN

Diéu nay, két hop véi viéc cac dang thic ~PMB = Z/BNP va ZOMB = ZT,NB dan dén
Z/OMP = ZPNT,, cho thdy AOMP ~APNT,. Tir d6 suy ra ZMPO=/NT,P va
ZPOM = ZT,PN . Do vay,

Z0PT, = ZMPN + /MPO + /NPT, = Z/PMA+ /MPO + Z/MOP =90

Ghi ch: Néu hoc sinh 1am theo cach khac ma diing thi van cham diém téi da.




