SG GIAO DUC VA DAO TAO KY THI LAP DOI TUYEN HOC SINH GIOI CUA TiNH
TINH QUANG NINH DU THI CHON HOC SINH GIOI QUOC GIA THPT NAM 2020
DE THI CHINH THUC Mbn thi: TOAN

Ngay thi: 03/10/2020

Thoi gian lam bai: 180 phait, khong ké thoi gian giao dé

(Dé thi c6 01 trang)
Bai 1: (5 diém)

Tim tat ca cic ham s6 f : R — R théa man

flx+y) = f(2)f(y) = f(zy) — 27y — 1,Vo,y € R.

Bai 2: (5 diém)
Cho P(x) la da thiic bac 4 v6i he s6 thuc, c¢6 ding 4 nghiem duong phan biet. Ching minh
rang phuong trinh sau cing c6 4 nghiém duong phan biét:

1-—3x
4

1—-3x
4

P(z) + (1 - ) P'(z) — P"(z) = 0.

Bai 3: (5 diém)

Cho tam gidc ABC noi tiép dusng tron (O), diem D c6 dinh trén cung BC khong chiia A
nhung khong phéi la diém chinh giita cung dé. Diém P di dong trén doan AD va P # A, D. Diém
@ déng giac véi P trong tam giac ABC.

a. Goi G 1a giao diém ctia DQ va BC. Chitng minh ring PG || AQ.

b. Ké day cung DE ctia dusng tron (O) vudng goc véi BC, K la trung diém DFE, R 1a hinh
chiéu vuong géc ciia @ tréen BC. Ching minh ring dudng thing qua R va vuong géc véi
PK luon di qua mot diém c6 dinh khi P di dong trén AD.

Bai 4: (5 diém)
Tim tat ci cac s6 nguyen duong n < 60 sao cho tap hop M = {n;n + 1;n+2;...;60} c6 thé
viét duge thanh hop clia cac tap con doi mot roi nhau théa man tinh chat: trong méi tap con co

mot phan ti bing tong tat ca cac phan tit con lai trong tap con do.
HET

- Thi sinh khong dugc st dung tai lieu va mdy tinh cam tay.

- Cdn by coi thi khong gidi thich gi thém.
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(Hudng dan nay cé 04 trang)

Bai So luoe i gidi Diém

1(5,0d) 0.5
flx+y) = f(x)f(y) = flzy) — 22y — 1,Vz,y € R. (1)

Gia st ton tai ham f théa man de bai. Ky hieu P(a;b) la thao tac thay = bdi
a, y bai b.

H : P(2;0) = fx) — f(2)f(0) = f(0)—1,Vz eR <

Thit lai ham f(z) = —1, V2 € R khong TM.

Xet £(0) = 1: (1) : P(15—1) = f(0) = F()S(—1) = f(—1) + 1 1
fen =0
1) =—1

Néu f(1) = —1: (1) : P(z;1) = f(x +1) — f(2)f(1) = f(z) =22 — 1,Vz € R
S fle+1)=-2r—-1,Vr e R& f(x) = -2z +1,Vx € R. Thit lai TM.

Néu f(1) # —1, f(—1) = 0: dat f(1) =a # —1. 1
:P(x;1) = f(e+1)— f(x)a= f(z) -2z —1,Vz €R

& fle+1)=(a+1)f(zx) — 22— 1. (2)

:P(—x;—1) = f(—z—1)= f(z) =2z — 1,Vz € R
thay vao (2) ta duge f(z +1)= f(—x — 1) +a.(f(—z—1)+22+1),Vz € R
S fle+l)=0+a).f(rz—1)4+a2x+1)—1),Vz eR

< fle)=(1+a).f(—z)+a.(2z —1),Vz € R. (3)

flx)=(1+a).f(—z)+a.(2e —1),Vz e R
(14+a)f(x)+a(—2z—-1)= f(—z),Yx € R.
= (a® + 2a) f(z) = 2a’x + a® + 2a,Vx € R.
a = —2 khong théa méan. a # —2,a # 0 = f(z) = Ax + B,Vx € R. 1
F(0)=1,f(~1) =0 = f(z) =2 + 1,Vz € R. Thit lai TM.




So luge i gidi

a=0:tu @ c6 f(z) = f(—x),Vr € R.

[@W): Pz;—y) : fle —y) = f(2)f(y) = f(zy) + 2xy — 1,Vz,y € R, két hop
= fr+y) — f(x —y) = —4zy,Vr,y € R. Cho y = z ta dugc:

f(2r) — 1= —42°>.Vz € R & f(x) = —2? + 1,Vx € R. Thit lai théa man.

Vay tat ca cac ham can tim la:

flz)==2r4+1,Vz eR; f(z) =2+ 1,Vz €R, f(z) = —2*+ 1,Vz € R.

0.5

2(5,0d)

Dat Q(z) = P(z) — P'(z). Bién doi tuong duong duge phuong trinh:
L3 (p(a) — Pla)) + (Pa) — P'(a) =0 & 20 Q(@) + Q) =)

0.5

Khong mat tinh tong quét, gia st P(z) = (z — 21)(z — 22) (v — 23) (2 — 24) V6i

0<x <X <3 <4 =Q(x)=P(x)— 1<‘<Z<k<4(x —x;)(x — xj)(z — xp).

Q(z) lien tuc trén R, dong thoi dé thay
Q1) > 0,Q(x2) < 0,Q(x3) > 0,Q(z4) < 0»351_1}1300@(35) = +0o0

1.5

= Q(z) cing c6 4 nghiém duong phan biét 0 < y; < y2 < Y3 < Y4-

Vi z = 0 khong 1a nghiém cta (1 — 32)Q(z) + z*Q’(x) = 0 nén

1 ;43””Q<x> +Q(z) =0 & (1-32)Q(x) + 2'Q'(z) = 0.

Dat R(z) = (1 — 3z)Q(z) + 2*Q’'() lién tuc trén R. Dé thay
R(0) >0, R(y1) <0, R(y2) >0, R(ys) <0, R(ya) >0

1.5

= R(z) = 0 ¢6 4 nghiém duong phan biét (dpem).

0.5

3(5,0d)

a. AQ cat (O) tai N # A, cat BC tai H.
BAD = CAN = BD = CN = DN || BC.

0.5

HCN = BAN = CAD, HNC = CDA = ACHN ~ AACD
— HN.AD = CD.CN.

CDP =QNC,PCD = PCB+ BCD = ACQ + NAC = CQN
— ACPD ~ AQCN = CD.CN = QN.PD.

DP NH DG
= HN.AD = QN.PD = - =

DA_NQ_DQ:}PGHAN'

b. K& NI L BC. Dudng thing qua I va vuodng goc véi AD cit dudong thing
qua R va vuong goc véi PK tai X. Ta ching minh X c¢6 dinh.

0.5

ADPK ~ AIXR (cac canh tuong tng vuong goc) = XI.DK = RI.DP.

0.5

DP DG NH IH
Mat khéc, th t: PG || AQ = = = =
at khéc, theo cm | AQ DA~ DO~ NO ~ IR

I1H.DA

= IHDA =1IRDP = XI.DK = XI =
IX c6 dinh, suy ra X c¢b dinh, dpcm.

khong doi, duong thang

0.5




So luge i gidi




Baz So luge loi giat Diém
3(5,0d) | Gia st ton tai n thda man de bai va M chia duge thanh k tap. Ta c6 cdc nhan 1
xét sau:
ESIIPN . Z X > 61 —-n

- Moi tap con chita it nhat 3 phan tit = k£ < .
- Trong mdi tap con, néu a la s6 16n nhat thi tong cac phan t1i clia tap con do

Y ~ 2 Z 2 X 2 9 N (TL+60)(61-7’L> NP
bang 2a, nén tong tat ca cac phan tit cia M la S(n) = 5 1 s0
chén.
Mit khéc, tong tat cd cac phan tit clia tat c cac tap con: 1.5

60 + 61 — k).k
S(n) < 2.(60+59+...4+ (61 —k)) = 2.( i ) = (121 — k).k. Do
61 — 121 61 — 61 — 302
ks e —5 nén 5(n) < (121— . ”) 3 n_ 9+n.(61—n).
60 _ 302
Tirdaysuyran+ < +n<:)n§—:>n§9.
2 9 7
Kiém tra truc tiép: S(2),5(3),5(6), S(7) 18, khong thoéa man. 0.5
1

) 61—9 52 . )
Xétn=9 k< =3 = k < 17. Mat khac S(9) = 69.26 < (121 — k).k
= k? — 121k 4+ 69.26 < 0 = k > 18, mau thuan, loai.
Tuong tu:

61—-8 53

n=38 k< 3 :§:>k§17,8(8):34.53§(121—/{:).k;:>k:218,
loai.
Chi ra cach chia khin =1,n=4,n =>5. 1

Huéng dan khi cham:

1. Huéng dan cham nay chi trinh bay so luge bai gidi. Bai lam ctia hoc sinh phai chi tiét, 1ap

luan chit ché, tinh toan chinh xéc méi duge diém t6i da. Cac cach giadi khac néu dang van

cho diém. T6 cham trao ddi va thong nhat chi tiét nhung khong dude qua sé diém danh cho

cau, phan do.

2. C6 thé chia diém thanh titng phan nhung khong dudi 0,25 diém va phai thong nhat trong

ci to cham. Diém toan bai 1a tong s6 diém cac phan di cham, khong lam tron diem.

3. Moi van dé phat sinh trong qua trinh cham phai dugc trao doi théng nhat trong ca té cham

va ghi vao bién ban.

SO GIAO DUC VA PAO TAO QUANG NINH




