SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN THAM DU
QUANG NGAI KY THI CHON HSG QUOC GIA NAM 2018

Mobn thi: Toan
Thoi gian lam bai: 180 phut

Bai 1. (7 diém)
Cho ham sé f* Z'—Z" thoa didu kién
+
e +fODICSx) + xf(0), VX, y €Z (¥).
a) Gia sir fkhong 1a ham hang, tim f12).
b) Tim tat ca ham s f'thoa diéu kién (*¥).
Bai 2. (7 diém)

a) Cho P(x) 1a mot da thic hé s6 nguyén va nim sd nguyén phan biét x,, x,, x3, X, X;
thoa diéu kién P(x,)=5 v&i i=1,2,3,4,5. Chirng minh rang khong ton tai sé nguyén n nao
dé -6 < P(n) <4 hoic 6 < P(n) <I6.

b) Chox, X5 ..., Xi7 Vi Var ..., Vo 14 cac s6 nguyén phan biét (v6i &, n € Z+) sao cho
ton tai da thirc hé s6 nguyén P(x) thoa diéu kién

{P(x,) =P(x,)=...= P(x,) =58
P(y,)=P(y,) =...= P(y,) =2017

Xac dinh gié tri 16n nhat coa kn.
Bai 3. (6 diém)
Trén mot duong thang ¢6 20 diém P,, P, ..., P,, dugc sip theo thir ty d6, mdi diém

s€ dugc t6 bd1 mot trong hai mau xanh hodc do. Hoéi ¢6 bao nhiéu cach t6 mau dé cho néu

s0 cac diém lién ké dugc t6 mau giong nhau thi luén 1a mot so6 1¢ ?

o Thi sinh khéng dwoc sir dung tdi liéu va mdy tinh cam tay.
e Can bo coi thi khong giai thich gi thém.
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Noi dung can dat

Piém

Bai 1. (7 diém)
Cho ham s £ Z'—Z" thoa diéu kién
+
@ + /OIS + xf(0), VX, yEZ (%).
a) Gia sir fkhong 1a ham hang, tim £{2).
b) Tim tit ca ham s /'thoa diéu kién (*).

bat P(x,y) lax + f)| f(x) + xf(v)
Vi P(1,1): 1+(1)| 2f(1) =1+f(1)| 2 hay f(1)=1
_V&i P(2,2): 2+(2)] 3f(2) = 2+1(2)|6 hay f(2)=1I hoic f(2)—4

1 diém

Néu f{2)=1 thi P(2,n): 2+f(n)| f(2)+2f(n)=1+2f(n) = 2+f{(n)|3 véi moi n
hay f(n)=1 v6i moi n.
Vay f(2)=4.

1 diém

Véi P(n,m): n+f(m)| f(n)+nf(m) = n+f(m)| f(n)-n’ véi moi n,m.

1.5 diém

Gia sir ton tai n, >1 ma f{n,) # n,” khi d6 n, + f(im)| fin,) - n,’ suy ra f(m)
bi chan.

1 diém

V6i P(n,1): n+1| f(n)+n = n+t1]| f{n)-1 va do f{n) bi chan nén ton tai N
deé f(n)=1 voi moi n>N.

1 diém

Cho n>N va m<N véi P(n,m): n+f(m)| 1+nf(m) hay n+f(m)| fim)*-1 véi
moi n>N suy ra f(m)=1 vd1 moi m<N.

Hay f(m)=1 v&i moi n.

Vay f{n)=1 hodc f(n)=n’ v&i moi n.

1.5 diém

Bai 2. (7 diém)
a) Cho P(x) 1a mot da thirc véi hé s nguyén va nam sd nguyén phan biét
X;, X5 X3 X, X5 thoa diéu kién P(x;)=5 v6ii=1,2,3,4,5. Chitng minh réng

khong ton tai s6 nguyén n ndo dé -6 < P(n) <4 hoic 6 < P(n) <I6.




< 4 A " A , . +
b) Cho x,, x,, ..., X¢, Vi, Vs, ..., ¥, 1a cac s0 nguyén phan bi¢t voi k, n € Z

sao cho ton tai da thirc hé s6 nguyén P(x) thoa diéu kién

{P(x,) = P(x,)=...= P(x,) = 58
P(y))= P(y,) =...= P(y,) =2017

Xéc dinh gié tri 16n nhat coa kn.

Ta ¢6 P(x)-5= (x-x,)(x-x,)...(x-x5).0(x) v&i O(x) 1a da thirc véi hé sd
nguyeén.

Gia sir ton tai s6 nguyén n dé -6< P(n)<4 hoic 6< P(n)<I16 suy ra
0<|P(n)-5|<11

1 diém

Ta théy ngay P(n)-5 duoc phan tich thanh tich cia 6 s6 nguyén, trong do
c6 5 s0 phan bi¢t. Ma cac s6 nguyén -11,-10,....,10,11 khong c6 s6 nao
thoa dieu kién do.

1 diém

Ta c6 O(x)=P(x)-58= (x-x,)(x-x2)...(x-x;).S(x) trong d6 S(x) la mot da thire
v6i hé s6 nguyén.
VaQow,)=00,)=...=0(,)=1959 (co 1959=3.653).

1 diém

O(v,)=1959 dugc phan tich thanh k+/ s6 nguyén trong d6 c6 k so phan
biét nén suy ra k < 4. Tuong tu ta cling c6 n < 4.

1 diém

Néu n=4 thi

O )= x)(yixs)...(v=xp).S(v))

O)=(Vrx)(Vrxd) ... (Vrx)-S(v2)

O3)=(s-x)(ysx3) ... (V3-xi)-S(v3)

Q()’4),=()’4'x1)(,)’4'xﬂ e VrX) SV ) , ,

Ta thay cac s0 y,-x; 1a phan bi¢t va mdt s6 1a -7, mot s6 1a 7, mdt s6 co gia
trj tuyét doi 3, mot s6 c6 gia tri tuyét ddi 1a 653.

Gia sur 2x,=y,+y, va |y;=x,|=3, |y,x,[=653 (*).

0.5 diém

Néu k>1 thi x, ., x,, tuong tu nhu thé trong céc s6 y-x, ciing ¢ cac truong
hop sau

2x,=y,;+y; hoac 2x,=y;+y, (nhitng th khac twong 1ng)

Néu 2x,=y,+y; thi [y,x,|# 653 suy ra [y,x,|=653 va |y,x,|=3

K&t hop voi (*) thi truong hop nay khong dung.
Néu 2x,=y;+y, thi ta kiém tra nhu trén (loai).

1 diém

Vay n<4 va k>1 ma da thic P(x)=653.x°.(x’-4)+2017 théa yéu cau bai
nén gia tri 1é6n nhat cua k.n=6

1.5 diém




Bai 3. (6 di¢m)

Trén mdt duong théng ¢4 20 diém P,, P,, ..., P,, duoc sép theo thu
tu d6, mdi diém s& duoc to boi mot trong hai mau xanh hodc do. Hoi cé
bao nhiéu cich t6 mau dé cho sb cac diém lién k& duoc t6 mau giong
nhau ludn 1a mot s6 1é ?

Cho 7 12 mot s6 nguyén duong, goi s, 1a s6 cach t6 mau thoa diéu kién bai | I diém
toan cho »n diém va a,, b, 1an luot 1a so cach t6 mau thoa di€u kién bai
toan ma diém P, duogc t6 bdi mau xanh, mau do. Khi d6 s,=a,+b, voi n=>
1

Ta thiy ngay a,=b, voi moi n=>1, ta xét cho trudng hop t6 mau n+/ diém | 1 diém
Dé t6 diém P,., bdi mau d6 ta c6 hai cach sau:

- MOi cach t6 mau cua cua a, ta s& td mau do cho diém P, . .

- MQdi céach t6 mau cua b, , ta s& to cac diém P, P, ., cung mau do

Khi 86 a,,,=a,+b, ;=a,ta, ; voi moi n>1. 2 diém
Ta co a1:], a2=1 do do a20:6765 va b20=6765 nén S20:13530. 2 dlém
Ghi chu: Hoc sinh c6 thé st dung tat ca cac kién thirc da hoc dé tiép can bai toan.

Moi cach giai dung khac déu duogc chim theo thang diém tuong ty.




