SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN THAM DU

QUANG NGAI KY THI CHON HSG QUOC GIA NAM 2018
PE CHINH THUC Ngay thi: 27/10/2017
Mon thi: Toan

Thot gian lam bai: 180 phut

Bai 1. (7 diém)
Cho ham s6 f* Z* — Z* thoa diéu kién
@+ fODISx) + (), YV x,y €LT (¥).
a) Gia st fkhong 12 ham hang, tim {2).

b) Tim tat ca ham sd fthoa diéu kién (*).

Bai 2. (7 diém)

a) Cho P(x) 1a mot da thirc hé sd nguyén va nim sd nguyén phan biét x;, x2, x3, x4 X5
thoa diéu kién P(x;)=5 véi i=1,2,3,4,5. Chtirng minh rang khong ton tai sd nguyén n nao
dé -6 < P(n) <4 hoic 6 < P(n) <I16.

b) Cho x1, X2, ..., Xk; V1, V2 ..., ¥a 12 cic sO nguyén phan biét (véi k, n € Z*) sao cho
ton tai da thirc hé s6 nguyén P(x) thoa diéu kién

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

Xéc dinh gia tri 1on nhét cua kn.
Bai 3. (6 di¢m)
Trén mot dudng thang c6 20 diém P;, Ps, ..., Py dugc sdp theo tht ty d6, mbi diém

s€ duogc t6 b1 mot trong hai mau xanh hodc do. Hoi c6 bao nhi€u cach t6 mau dé cho néu

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

e Thi sinh khéng dwoc sir dung tdi liéu va may tinh cam tay.
e Can bo coi thi khong giai thich gi thém.
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Bai

Noi dung cin dat

Piem

Bai 1. (7 diém)
Cho ham s6 f* Z* — Z7 thoa diéu kién
o+ fODIS) + X)), YV x, y €LF (%)
a) Gia st fkhong 1a ham hang, tim f{2).
b) Tim tit ca ham sd fthoa diéu kién (*).

bat P(x,y) lax + fy)| fix) + x/(y)
V6i P(1,1): 1+f(1)] 2f(1) =1+f(1)| 2 hay f{1)=1
_V6i P(2,2): 2+1(2)] 3(2) = 2+/(2)|6 hay f{2)=1 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 v6i moi n
hay f(n)=1 v&1i moi n.
Vay f(2)=4.

1 diém

V6i P(n,m): n+f(m)| fin)+nf(m) = n+f(m)| fin)-n> véi moi n,m.

1.5 diém

Gia st ton tai np >1 ma f(ng) # no’ khi d6 no + f{m)| f(ng) - ne® suy ra f{m)
bi chan.

1 diém

Vi P(n,1): n+1| f{n)+n = n+1| f{n)-1 va do f{n) bi chin nén ton tai N
dé f(n)=1 vé1i moi n>N.

1 diém

Cho n>N va m<N v6i P(n,m): n+f(m)| 1+nf(m) hay n+f(m)| f(m)>-1 v6i
moi n>N suy ra f(m)=1 vd1 moi m<N.

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

Vay f(n)=1 hodc f(n)=n’ v4i moi n.

1.5 diém

Bai 2. (7 diém)
a) Cho P(x) 1a mot da thirc voi hé s6 nguyén va nam s6 nguyén phan biét
X1, X2, X3, X4, X5 thoa diéu kién P(x;)=5 v6i i=1,2,3,4,5. Chimg minh ring

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

b) Cho x4, X2, ..., Xk, V1, V2, ..., yn 12 cac s6 nguyén phéan biét v6ik, n € Z*




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

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

Xéc dinh gia tri lon nhét cua kn.

Ta c6 P(x)-5= (x-x1)(x-x2)...(x-x5).0(x) voi O(x) 1a da thirc v6i hé sd
nguyeén.

Gia str ton tai s nguyén n dé -6< P(n)<4 hoic 6< P(n)<16 suy ra
0<|P(m)-5|<11

1 diém

Ta thay ngay P(n)-5 dugc phan tich thanh tich cua 6 sd nguyén, trong do
¢ 5 s phén biét. Ma cac s6 nguyén -1/,-10,...,10,11 khong c6 s6 nao
thoa diéu kién do.

1 diém

Ta c6 O(x)=P(x)-58= (x-x1)(xX-x2)...(x-xx).S(x) trong do S(x) 1a mot da
thirc véi hé s6 nguyén.
VaOw)=0(2)=...=0(n)=1959 (co 1959=3.653).

1 diém

O(v1)=1959 dugc phan tich thanh k+7 s6 nguyén trong d6 c6 k s6 phan
biét nén suy ra k < 4. Tuong tu ta cling co n < 4.

1 diém

Néu n=4 thi

Q)= 1-x)(yi-x2)...(v1-xg).S(y1)

Q) =(V-x1)(y2-x2) ... (y2-X).S(y2)

O3)=(v3-Xx1)(y3-x2) ... (V3-x8)-S(y3)

O)=ax1)(y4-x2) ... (V4-xk).S(v4)

Ta thay cac sd yi-x; 1a phan biét va mot s6 13 -7, mot s6 1a 7, mot sb co gia
tri tuyét d6i 3, mot s6 co gia tri tuyét ddi 1a 653.

Gid st 2x;=y+y2 va |ys-xi1|=3, [y+x1|=653 (*).

0.5 diém

Néu k>1 thi x; # x2, twong tu nhu thé trong cic sb y-x2 cling ¢ cac
truong hop sau

2x2=y1+y3 hoac 2x>=y3+y4 (nhitng th khac twong rng)

Néu 2x,=y;+y; thi |psex2|# 653 suy ra |y2-x2|=653 va [ys-x2|=3

Két hop vai (*) thi truong hop nay khong ding.
Néu 2x,=y;+y, thi ta kiém tra nhu trén (loai).

1 diém

Vay n<4 va k>1 ma da thirc P(x)=653.x%.(x>-4)+2017 thoa yéu cau bai
nén gia tri 16n nhat cia k.n=6

1.5 diém

Bai 3. (6 diém)

Trén mot duong thang c6 20 diém Py, Ps, ..., P2 dugc sap theo thi
tu d6, mdi diém sé& duge to boi mot trong hai mau xanh hodc do. Hoi co
bao nhiéu cach t6 mau dé cho sb cac diém lién ké duoc t6 mau giéng
nhau luon 12 mot sb 16 2




Cho n 13 mot s6 nguyén duong, goi s, la so cach t6 mau thoa diéu kién
bai toan cho n diém va a,, b, 1an luot 1a s6 cach t6 mau thoa diéu kién bai
toan ma diém P, duoc t6 bdi mau xanh, mau d6. Khi d6 s,=a,+b, véi
n=>1

1 diém

Ta thay ngay a,=b, v&i moi n>1, ta xét cho trudong hop t6 mau n+/ diém | 1 diém
Pé t6 diém P,+; bdi mau do ta ¢ hai cach sau:

- MOdi cach t6 mau cua cla a, ta s& to mau do cho diém Py 1.

- MBJi cach t6 mau cia b,.; ta s& to cac diém P,, P,+; cing mau do
Khi d6 an+1=ant+bp-1=an+an-1 véi moi n>1. 2 diém
Tacoa;=1, ax=1 do d0 a»0=6765 va b20=6765 nén s20=13530. 2 diém

Ghi chu:

Hoc sinh c6 thé st dung tat ca cac kién thirc da hoc dé ti€p can bai toan.

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




