SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH LOP 11 THPT

TUYEN QUANG NAM HOQC 2024 — 2025
‘ Mén thi: TOAN
DE THI CHINH THUC Thoi gian: 180 phut (khong ké thoi gian giao dé)

(Pé nay c6 01 trang)

Cau 1 (4,0 diém). Giai cac phuong trinh va bat phuong trinh sau:

2) V2X+5 = JAx+8 - X -1 b) (V3+1) +3(v3-1) <(v2) .
Céu 2 (3,0 diém). Cho day sb (u,) x4c dinh béi: U, =g vau,,, = %uﬁ +§, VneN".

Chung minh rang:

a) u, <1véimoi neN;

b) Day s6 (u,) c6 gi6i han hiru han va tinh giéi han do.

Cau 3 (5,0 diém). Cho tam giac nhon ABC c6 CA<CB va ndi tiép trong duong tron (O).

Goi R 1a diém chinh giita cung nho AB;T va S lan luot la trung diém cia CA, CB. Dudng trung
truc ctia cac canh CA, CB lan lugt cat CR tai Q va P.

1. Chtig minh rang:

a) QT.CP =PS.CQ;

b) Hai diém P va Q ddi ximg nhau qua dudng trung tryc ciia doan thang CR.

2. So sénh di¢n tich hai tam giac RTQ va RPS.

Cau 4 (3,0 diém). Cho da giac déu (H) c6 30 dinh ni tiép trong dudng tron (O).

a) Co bao nhiéu duong chéo cua da giac (H) khdng phai 1a duong kinh ctaa (O)?

b) Tinh s6 tam giac t0 c6 ba dinh la ba dinh cia da giac (H).

Cau 5 (3,0 diém). Gia st {X;; X,;...; X, )} 12 Mot hoan vi ciia tap A= {1976;1977;...; 2053}.

a) Tim du khi chia a = X X,...X;; cho 79.

b) Chitng minh rdng ton tai m, n € {1;2;...; 78}, m = n thoa man: mx, —nx, chia hét cho 79.

Cau 6 (2,0 diém). Cho da thirc P(x) c6 hé s hitu ti, bac 5 va P(1+ %/é) = 25. Chting minh
rang ton tai mot tam thirc bac hai Q(x) ¢6 hé sb hiru ti thoa méan

(P(~1)-25).(P(0) - 25).(P(1) - 25) +132.Q(~1).Q(0).Q(1) = 0.



HUONG DAN CHAM
PE THI CHON HQC SINH GIOI LOP 11, NAM HQC 2024-2025
Mén: Toan (Pé thi chinh thirc)

Cau 1 (4,0 diém). Giai cac phuong trinh va bat phuong trinh sau:

X X X+4
a) V2X+5 = /4x+8 —/x 1. b) (J§+1) +3(J§—1) <(J§) .
Huwéng din cham piém
a) Piéu kién xac dinh: x >1 (*). Vi diéu kién (*), ta co 05
PT < V2x+5+/x-1=/4x+8 (1). ‘
Binh phuong hai vé cila (1) ta dugc
0,5
(1) & 3x+4+2,/(2x+5)(x—1) =4x+8 < 24/2X* +3x -5 = X+ 4 (2).
Vi x>1nén (2) < 4(2x* +3x-5)=(x+4)" < 7x* +4x-36 =0 (3). 0,5
. . 18 N s o x
Giai (3) ta duoc hai nghi¢m x = - (loai) va x =2 (théa man). 05
Vay phuong trinh ¢6 nghiém duy nhat x = 2.
b) Tacs BPT o Y331| 1o ¥3-1] _, 05
V2 V2
Pt t = V3+1 150 taduwoc t+o<4 (). 0,5
J2 t
Giai (*): () ot’ -4t+3<01<t<3. 0,5
Suyra BPT <:>1<(\6jlj <3< 0<x<log ;3.
2 7 0,5
Vay nghiém cua bat phuong trinh la 0 < x<log 5 , 3.
V2
Céu 2 (3,0 diém). Cho day s6 (u, ) xdc dinh bsi: u, = g vau,, :%uﬁ +§, VneN".
Chang minh rang:
a) u, <1 voimoi neN;
b) Déy s6 (u,) c6 gisi han hitu han va tinh gisi han do.
Huwéng din cham piém
a) Chung minh: u_ <1 (*) véimoi ne N 025
Vé6i n=1 thi (*) 1a ding. ’
Gia sir (*) ding voi n =k, k >1. Khi d6 u, <1. Hién nhién u, > 0. Do d6 u’ <1. 0,5




a=la?+2-a-12 lim u,=1.

3 3 N—+00

Suy ra uk+l=%uk2+§<1:> u., <1. 0,5
Vay (*) dung véi n =k +1. Theo Nguyén li quy nap thi (*) dung. 0,25
1 2 1 1

b) Tacou , —u ==u’+=—u ==(u?-3u,+2)==(u —1)(u, —2). 0,5
) n+l n 3 n 3 n 3( n n ) 3( n )( n )
Theo a) thi u, <1. Suyra (u, -1)(u,-2)>0=u,, >u,, VneN" = (u,) ting (1). | 0,5
Tur (*) va (1) suy ra day (u,) c6 giéi han hitu han, lim u, =a <1 théa man

0,5

Cau 3 (5,0 diém). Cho tam giac nhon ABC c6 CA < CB va noi tiép trong duong tron (O).

Goi R la diém chinh giita cung nhé AB;T va S Ian luot 1a trung diém caa CA, CB. Puong

trung truc cua cac canh CA, CB lan luot cit CR tai Q va P.
1. Chtng minh rang:
a) QT.CP =PS.CQ;
b) Hai diém P va Q ddi xting nhau qua duong trung truc ciia doan thang CR.
2. So sanh di¢n tich hai tam giac RTQ va RPS.

Huwéng din cham piém
1a) Xét thé hinh cia bai toan nhu sau:
0,5
R
Vi R la diém chinh giita cung nho AB nén TCQ = PCS.
Suy ra hai tam giac vuéng QTC va PSC ddng dang. 0,5
Do do Q—T=£:>QT.PC=PS.CQ. 0,5
PS PC
1b) Theo a) thi AQTC ~ APSC = TQC = CPS (1). 0,5




Miit khic POO =TQC = QPO (2). 0,5
Tur (2) suy ra ta'm giac OPQ can dinh O. Suyra P,Q ddi xtng nhau qua dudng cao 05
OH cua tam giac OPQ. ;
Vi CR la mot day cung ctia duong tron (O) nén OH la trung tryc cua CR. Do d6
P,Q d6i xtmg nhau qua dudng trung truc caa doan thang CR. 0.5
2. Tu (1) suyra T/QTR’ = SPR (3). 0,25
1 L
s zRTQ i 21.QT.QR.s-m'I'/Q\R(i)lcz.é._(P?RR @ s
RPS E.PS.PR.sm SPR :

Theo b) thi PR=CQ, RQ =CP (5). 0,25

\ 5 S T.CP
Tir (4) va (5) suy ra Sz: = SS.CQ (6). 0,25
Tir a) va (6) suy ra Sz: =1=> Sgrq = Sges. VAY hai tam giac RTQ va RPS c6 dién 0.25
tich bang nhau.

Cau 4 (3,0 diém). Cho da giac déu (H) co 30 dinh ni tiép trong duong tron (O).

a) C6 bao nhiéu duong chéo cua da giac (H) khéng phai 1a duong kinh caa (O) ?

b) Tinh sé tam giac t0 c6 ba dinh 12 ba dinh caa da giac (H).

Huwéng din cham piém

a) C6 C2 doan thang c6 hai diém dau mit 1a dinh cta da gidc (H). 0,5
Trong céc doan thang trén, c6 30 doan thang la canh cua da giac (H). Suy ra sb duong
chéo cua (H) la CZ —30. 05
Trong cac duong chéo cua (H), ¢6 15 duong chéo la duong kinh cua (O) (cac duong
chéo AA. AA, . AAy). 0.5
Suyracé CZ —30-15=390 duong chéo cta da gidc (H) khong phai la duong kinh 05
cua (O). ’
b) Gia st (H) = AA,..A,,. Xét cac tam giac tu AAA, (i< j) co dinh goc tu la A.
Khi d6 ie{2;3;...;14} vinéu i>15 thi A <90" 0.2
V6i méi i=2,3,...,14 thi ¢6 15-i cach chon diém A, (chon trong cac dinh 05
Agi Asiv Ay). Suyraco 13+12+...+1=91 tam giac tu c6 dinh goc tu la A. ’
Twong tu, ¢6 91 tam giac tu c6 dinh goc ti 1a A, véi k =2,3,...,30. Do d6 s6 tam 0.05

giac tu dugc tao thanh tir cac dinh cua (H) 1a 30.91= 2730 (tam giac).

Cau 5 (3,0 diém). Gid St {X;; X,;...; X5} 1a mot hoan vi cia tap A={1976;1977;...; 2053}.

a) Tim du khi chia a = X X,...X,; cho 79.
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b) Chirng minh rang ton tai m, ne {1; 2;...; 78}, m = n théa man: mx, —nx, chia hét cho 79.

Huwéng din cham piém
a) Ta théy A= {79.25 +1,79.25+2;...;79.25+ 77, 79.25 + 78}. 0,5
Suyra a=][k=1.23..78 (mod 79). 05

keA

Vi 79 1a mot sb nguyén t6 nén theo Binh 1i Wilson thi a=1.2.3...78 = -1 (mod 79).

0,5
Do d6 du khi chia a cho 79 la 78.

b) Gia st khdng ton tai m, n e {1, 2;...; 78}, m = n thoa man: mx_ —nx, chia hét cho
79 (1). Vi x, va i déu khong chia hét cho 79 nén ix. ciing khong chia hét cho 79 véi | 0,5
moi i=1 2,.., 78 (2).

Tu (1) va (2) suyra {kx,} .. lamoth¢ thang du thu gon modun 79. 0,25
Theo Binh Ii Wilson thi illls(ixi)zl.zs..JS =-1(mod79) (1). 0.25
Mit khac _%(ixi )= 78!._1118 x. = (-1)(-1) =1 (mod 79) (2). 0.25
Tir (1) va (2) suy ra 1= —1(mod79), diéu nay l1a vé Ii. Do d6 diéu gia st la sai.

0,25

Vayton tai m,ne{L 2;...; 78}, m = n théa man mx, —nx, chia hét cho 79.

Cau 6 (2,0 diém). Cho da thac P(x) c6 hé sb hitu ti, bac 5 va P(1+ %) — 25. Chting minh
rang ton tai mot tam thic bac hai Q(x) ¢ hé sé hitu ti thoa mén

(P(~1)-25).(P(0) - 25).( P(1) - 25) +132.Q(-1).Q(0).Q(1) = 0.

Huwéng din cham piém

Pit o =1+ ¥3. Khid6 a -1=¥3= (¢ -1)’ =3=a’-3a* +3a -4 =0. 0,25
Theo dinh Ii Bézout, ton tai da thic Q(x) € Q[x] vabasé a, b, c € Q sao cho

P(x)=Q(x)(x3—3x2+3x—4)+ax2+bx+c, vxeR. 0,25

Suyra aa®+ba +¢ = P(1+€/§):25:>aa2+ba+c—25:0.

Néu a = 0 thi thi ton tai R(x) € Q[x], degR(x) =1 va hai s6 d, e e Q sao cho
x3—3x2+3x—4=(ax2+bx+c—25)R(x)+dx+e, VxeR. 0,25
Suyra da+e=0=d3¥3+d+e=0=d=e=0.

Vi degR(x) =1 va R(x) € Q[x] nén R(x) co nghiém hitu ti B # . Suy ra da thac

. 0,25
x* —3x* +3x -4 ciing c6 nghiém B.

3

Mt khac x3—3x2+3x—4:(x—1)3—(§/§) (x—1—€/§)((x—1)2+€/§(x—1)+§/§)

chi ¢ nghiém thyc duy nhat 1a . Diéu nay la v li. Vay a =0.

0,25




Néu b0 thi o = 2= eQ, voli. Vay b=0= c = 25. Hay
0,25
P(x) = Q(x)(x3 —3x% +3x —4)+ 25, Vx e R. (¥).
P(-1) = -11Q(-1)+ 25
Thay x=-1,; 0;1 vao (*) taduoc: < P(0) =-4Q(0)+25 . 0,25
P(1)=-3Q(@1) +25
Suy ra (P(~1)-25).(P(0) - 25).(P(1) - 25) +132.Q(~1).Q(0).Q(1) = 0. 0,25
----- Hét-----

Ghi chi: Néu thi sinh 1am bai theo cach khac (v6i kién thic trong chuong trinh THPT hodc
THPT chuyén) thi van cho diém theo cc phan diing twong Gng.
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