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A) Huéng dan chung:
1) Hoc sinh lam ding dén d4u thi chAm dén d6. Hoc sinh trinh bay theo cach khac ma ding
thi gidm khao chim tuong ting biéu diém ctia HDC.

2) Viéc chi tiét hod thang diém phai dam bao khéng 1am sai léch biéu diém ctia HDC va

phai dugc théng nhét trong toan hoi déng chim thi.

3) Diém ctia bai thi khéng lam tron.
B) Huéng dan cu thé:
Bai 1 (6,0 diém). Cho mét sb thuc « 16n hon 1 va mét sb nguyén duong n.

1. Gia st n chin va Q(z) 13 mét da thic bic n cé hé sb cao nhit bang 1 va cé n nghiém thuc
phén biét. Chitng minh ring ton tai k& nguyén duong sao cho da thitc P(z) = 2" +a*fQ(x)
c6 n + 1 nghiém thuc phan biét.

2. Chiing minh rang ton tai da thitc P(z) = 2" + a;z" ' + - - +a,, € R[z] théa man ddng thoi
cac diéu kién
@) la;] =a", ki eN,i=1,2,...,n.
(ii) P(z) c6 n nghiém thuc phan biét.

(iii) Néu n chin thi sb nghiém 4m va sb nghiém duong cia P(z) bang nhau; néu n 18

thi sb nghiém 4m va s6 nghiém duong cta P(z) hon kém nhau 1 don vi.

Y No6i dung Diém
Gid stt 2, < y < --- < x,, 1a n nghiém cfia Q(z). Hon nita, do n chan nén | 1,0
lirin Q(z) = +oo. Két hop véi tinh lién tuc ctia Q(z), ta c6 bang xét diu
T—r 00
1.1 T —00 1 T2 T3 Tn +00
Q(z) + 0 — 0 + 0 0 +




Suy ra ton tai cac sd thuc y1, y2, . . ., Y1 Sa0 cho
Y1 <1 <Y < T <+ <Yy < Ty <Ypt1-

Khi d6 Q(y;) > 0 néu i 18 va Qy:) <0 néuichin,i = 1,2,...,n + 1 (dan
dau).

0,5

Do n + 1 1é nén lirf P(z) = +oo, suy ra ton tai k; dd 16n sao cho
T—>100

P(y;) =y + a"Q(y;) cing dau v6i Q(y;). Chon k > max{ky, ka, ..., ki1 }

thi P(y;) cung diu véi Q(y;) v6i moi i = 1,2,...,n + 1. Theo dinh Ii gia tri

trung gian, P(x) c6 n + 1 nghiém 2z, 29, ..., 2,1 VOi

21<y1<2’2<'--<2n+1<yn+1.

1,0

1.2

Ta chting minh bang quy nap theo n € N*. D& thiy véi n = 1, ta chi can chon

P(x) =z —avavéin = 2, tachon P(z) = 2° + ax — a.

1,0

Gia st khang dinh diing v6i n > 2. Xét Q(x) 12 mot da thitc bac n = 2m thda

mén cac diéu kién (i), (ii), (iii). Khi d6 goi 2m nghiém ctia Q(z) 1a
T < T <+ <Xy <0< X1 < Tippao < -+ < Topm.
Tuong tu v 1.1, ton tai

y1<x1<y2<"'<ym<xm<ym+l<0

< Tl < Ymaz < 0 < Tom < Yomtl,s

sao cho cac s6 Q(y;) dan dau véi Q(y;) > 0.

1,0

Ciing theo chiing minh trén, ton tai k € N* di1 16n sao cho da thitc P(z) =

p2m+l ak@@) cO2m+1 nghiém Z1y o ooy Rontl théa man

27 < <2< <Zm < Ym < Zma1 <0

< Ymt+1 < Zmp2 < o < Yom < Zomt1 < Yometl-

Tit 46 P(z) thda mén yéu ciu.

1,0

Bay git v6i da thitc Q(z) thda min yéu ciu bac n = 2m + 1 thi xét da thiic
P(z) = 2?2 — a*Q(z), v6i k @l 16n. Ching minh tuong tu, ta chi ra duge
P(x) c6 2m + 2 nghiém v6i m + 1 nghiém am va m + 1 nghiém duong.

Theo nguyén li quy nap, ta cé diéu phai chitng minh.

0,5

Bai 2 (7,0 diém). Cho tam gidc ABC nhon ¢ AB < AC, nbi tiép dudng tron (O)

. Goi M la



trung diém ctia BC va D 1a mét diém bat ki trén doan AM (D khac A va M). Pudng tron tAm
P va Q lan luot ngoai tiép cac tam gidc ABD va ACD. Dudng dbi trung qua A cta tam gidc
ABC cit (0) 1an thit hai tai N.

1. Chitng minh hai tam gidc OPQ va NBC dbng dang, tit d6 chitng minh OA 13 dusng dbi

trung ctia tam giac O PQ).

2. Goi R 14 giao difm cta PQ va BC. Cac dudng tron ngoai tiép cic tam gidc RBP va RCQ
cat nhau tai 7. Chiing minh ring nim diém 7T, A, O, M, N déng vién.

Y Noi dung Diém

Ta thiy OP, PQ, QO lan luot 13 trung truc ctia AB, AD, AC kéo theo OP L

AB, PQ 1. AM, QO 1 AC 1.0
Két hop v6i AN 14 dudng dbi trung cta tam gidc ABC, ta c6
OPQ = BAM = CAN = NBC. 1,0
2.1| Tuong tu O/Q\P = @, kéo theo hai tam giac OPQ va N BC ddng dang.
Tiép tuc két hop v6i AN 1a dudng dbi trung ctia tam gidc ABC
d(A,or) 48 AB NB OP 10

d(A,0Q) 4C ~AC  NC 0Q

biéu nay din dén O A 1a dudng dbi trung ctia tam giac OPQ.

Vi AN la dudng dbi trung nén hai tam gidc ABM va ANC déng dang. Ngudc
lai, N A 1a d6i trung ctia tam gidc N BC nén hai tam gidc NBM va N AC déng | 1,0




Tl‘Id(')A/J\ﬁ?:A/C\N:m.SuyramZZA/C\N:A/OW.VéyA,O,

T d6 ddn dén T, O, A, N déng vién. VAy nam diém 7T, A, O, M, N déng

vién.

Y n 1,0
M, N dong vién.
Do hai tam gidc OPQ va N BC dbng dang thuén nén theo cach dung Rva T 10
thi tdn tai phép vi tu quay S tAm 7' sao cho S : O — N, P — B, Q s C. ’
OTN = PI'B=PRB =90°— AMB
zgoo_m:w:m. 1,0

Bai 3 (7,0 diém). V6i mbi sb nguyén duong n, xét tp hop S = {1,2,3,...,n}. Ngudi ta t6 mau

cho tht ca cac phan ti cia S, mbi phan t dugc t6 bdi diing mét trong hai mau xanh hoic dé

mot cach ngau nhién sao cho moi mau déu dude dung it nhat mét lan.

1.

Tinh s6 cach t6 mau théa man diéu kién trong cac s6 dude t6 mau xanh, khong cd hai so

nao la hai s6 nguyén lién tiep.

nhét trong cac sb dude t6 mau do”.

. Tinh xac suat ctia bién c6: “S6 16n nhat trong cac so dude t6 mau xanh 16n hon s6 nho

4

No6i dung Diém
Goi a; < as < -+- < ay, 1a cAc sb mau xanh clia S, a1 < apo < -+ < an 12 | 1,0
cac s6 t6 mau dé clia tip S, & d6 k 1a s6 nguyén duong ndo ddma 1 < k <
n — 1.
V6i mbi s6 k ¢b dinh, trong cac $sb ay, as, ..., a khong co hai ) nguyén lién
tiép khi va chi khi
1< <ag<asg<---<ag
3.1
Qiy1 — Q; > 1,7 = 1,2,...,]{?—1.
Suyral<a;<as—1<a3—2<---<a,—(k—1)<n—-k+1.
A n+1 1A ;. A A A
Néuk >n—k+1hayk > 5 thi khong cé cach chon bo £ so nguyeén | 0,5
a1,as, . ..,a; théa man yéu cu.
A n+1 A A A A
Néeu k < n—k+1hay k < thi s6 cach chon bo k& so nguyén | 1,0
? ~ A A \ n — k + 1
ai,as, . ..,a thoa man yéu cau la f .




n+1

’ A J A \ 2 ~ A A \ 2 J n — k 1
Do do so cach t6 mau thoa man yéu caula >’ ( i * )
k=1

0,5

3.2

Mo6i phan tlt ctia S ¢ 2 cach t6 mau nén s6 cach t6 mau tat ca cac phan
t ctia S 1a 2". Do hai cach t6 mau tat ca cac phan tt caa S cung mét mau
khong théa man yéu cau nén so cach t6 mau théoa man moéi mau dude diing

it nhit mét 13 2" — 2.

1,0

Goi X 13 bién cb “S6 16n nhét trong cac sb dude t6 mau xanh 16n hon sb6 nhé
nhét trong cac sb duge t6 mau d6”. Khi dé X 1a bién ¢b “S6 16n nhét trong
cac s6 duoce t6 mau xanh nhé hon sb nhd nhéit trong cac sb duge t6 mau dd”.

Diéu nay tuong duong a < aj1.

1,0

Diéu dé c6 nghia 1a tit cd cac sb nguyén duong khéng qua a;, déu dudc td
mau xanh, cic sb6 con lai déu duge t6 mau dé. Do mau ndo ciing duge st

dung nén ta cd n — 1 cach chon a; thudc tap {1;2;--- ;n —1}.

1,0

Vay xac xuat can tim la

— n—1 2" —n—1
P(X):l_P(X):l_Qn_2: omn _9

1,0




