SO GIAO DUC VA PAO TAO PAK NONG KY THI OLYMPIC 23/3 CAP TIiNH
TRUONG THPT CHUYEN LAN THU VI NAM 2019
NGUYEN CHI THANH MON THI: TOAN 11

Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)

[ DE THI CHINH THUC ] (Dé thi gom 06 cdu trong 01 trang)

Céu 1: (4 diém) Giai hé phuong trinh

(4y—1)\/x2+ -2y =2x"+1
xzy+y2 =1

u, =1
>1

Cau 2: (4 diém) Cho day s6 (u,) dugc xac dinh , N
un-H = 3un + 2

a/ Tinh u,, .

1
+ + ..t
u+1 u,+1 u,+1

Cau 3: (3 diém) Cho hai dudng tron (O,), (O,) cat nhau tai hai diém phan bi¢t 4 va B. Tiép
tuyén tai 4 cia (0,) cat (O,)tai C, tiép tuyén tai 4 caa (O,) cit (O,) tai D. CD cat
(0, tai M vacat (O,) tai N. (I) la dudng tron ngoai tiép tam giac BMN.

b/ Cho §, = . Tinh lim §,.

a. Chimg minh rang; AMB = BNM.
b. Goi O la giao diém ctia duong tron (/) va AB, E 1a giao diém cia OM va AC,
F 1a giao diém cia ON va AD. Ching minh rang t giac AEIF noi tiép.
Céu 4: (3 diém) Tim tit ca cac ham s6 f : R" — R thoa man:

y.f(x)—x.f(y):(xz—yz)xy, Vx,yeR

Ciu 5: (3 diém) Cho diay so nguyén (x,) xéc dinh bsi: x,=0,x, =1 va
X,., =3x,,, —x, véimoisb tunhién n.

a) Chimg minh rang x,,,, chia hét cho 4.

b) Chimng minh réng x,,,,, = x, (mod 131) v&i moi sb tw nhién 7.

Cau 6: (3 diém) Xét tit ca cac diy X,,X,,%,,...,Xy, gOm 2019 sb nguyén duong tiy y,
khong nhét thiét phan biét. Goi m 1a s6 cac bd (a,b,c) voi a<b<c sao cho x,,x,,x, 1a 380

lién tiép cua mot cap s6 cong co cong sai khong chia hét cho 3. Tim gid tri 16n nhat c6 the co

cua m.
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Bai 1 (4 diém)

Giai hé phuong trinh

{(4y—1)\/x2+ 2y =2x7 41

xy+y* =1

Pap an bai 1

Vay, h¢ (1) c6 nghiém (0;1) .

Bai 1 PAP AN - HUONG DAN CHAM PIEM
(4y—1)Nx* +1-2y =2x"+1 (1) %
Xy+y’=1 2)
bat Vx’ +1=r>1= phuong trinh (1) c¢6 dang 2¢* —(4y—1)r+2y-1=0
1.0
) ) t=2y-1
A=(4y-1) -8(2y-1)=(4y-3) = t=l(l) 1.0
2
.. Jxi+l1=2vy-— =1 \
V01t:2y—121<:>{y);1+ 2y 1<=>{§:2:4y2_4y thay vao (2) 1.0
4y*(y-1)+y’-1=0=y=1(do y21)=x=0
1.0




: . u, =1
Céu 2: (4 diém) Cho day s6 (u,) duoc xac dinh | ,n>1
ulH—l = 3un + 2
a/ Tinh u,,,,
b/ Cho §, = ! + ! +ot . Tinh lim S,
u,+1 wu,+1 u,+1

Pap an cau hoi 2:

Cau DPAP AN - HUONG DAN CHAM DPIEM
batv, =u, +1=v, =2
1
vy —1=3(v, —1)+2 0
2
M [P v, =3v, =>v =3"y =23" 0,5
Su, =23"-1=u,,,=23"" -1 0,5
2b S = ! + ! +...+ ! 0.5
123 230 7T 23 ’
n—1
Sn:l 1+l+....+ L 1,0
2| 3 3
—lim§ =411 -3
"2 1_1 4 0,5
3




Céu 3 (3,0 diém). Cho hai duong tron (0),(0,) cit nhau tai A4,B . Tiép tuyén tai 4 cpa
(0,) cit (0))ai C,tiéptuyéntai 4 cga (O,) cit (O,) tai D. CDcat (O,) tai M vacit
(0,) tai N.(I) la duong tron ngoai tiép tam gisc BMN .

a. Ching minh raing: AMB = BNM .
b. Goi Q la giao diém ctia (/) va AB; E 1a giao diém cia QM va AC; F la giao
diém ciia ON va AD . Chiig minh rang tr giac AEIF ndi tiép.

Pap an cau héi 3

Tu (1), (2) va (3) suy ra tt giac AEIF ndi tiép

CAU DAP AN - HUONG DAN CHAM DIEM
Cau 3
(3 diém)
Ta gidc ABMC ndi tiép nén ACB = AMB .
0.5
AD 1a tiép tuyén cta (O,) nén ACB = BAD . Suy ra AMB = BAD (1).
- TG gidc ABND ndi tiép nén BAD = BNM (2). 0.5
Tur (1) va (2), suy ra AMB = BNM
Tacéi@:]@vé]@:mnén]VM\Q:m:QM//AD 0.5
Do d6 DFN = MON (*) '
Ta c6 AMB =BNM = AM la tiép tuyén cua (/) , twong tu AN 1a tiép tuyén
cua (/). suy ra tir gidc ANIM ndi tiép. (1) 0.5
b r r —_— —
AM la tiép tuyen cia (/) nén MON = AMN (¥*)
Tu (*) va (**) suy ra AMN = DFN = tit giac AMNF noi tiép (2) 0.5
Tuong tu tr gidc ANME ndi tiép (3). 05




Céu 4: (3 diém) Tim tit ca cac ham s6 f : R — R thoa méin

y.f(x)—x.f(y)z(xz—y2>.xy, Vx,y€R

Pap an ciu hdéi 4:

Vay f(x) =ax+x°,Vx e R",Véi a 1a hang sd

Cau Dap an Thang diém
4
Tacs S =xf () _(For) L
xy xy
0,5
0 0.
X Y
0,5
fx)_x2=f(y)_y2’ (*) ’
X y
0,5
Xét ham g(t)=@—t2
Tu (*),ta co g(x):g(y), Vx,y¢0:>g(t):a
vai ¢ 1a hang s6
0,5
%t)—tz —ae f(f)=ar+1’
0,5




Ciu 5: (3 diém) Cho diy s6 nguyén (x,) Xac dinh boi: x, =0, x, =1 va x , =3x,, —x, VOI
moi s tu nhién n .
a) Chimg minh rang x,,,, chia hét cho 4.
b) Chung minh réng X,.3 = X, (mod 131) V61 moi $b tr nhién n
Dap an bai S:
Bsal PAP AN - HUONG DAN CHAM Dl\llE
a) | Taco x =x_, (mod4).Suyra x = x, (mod4),do ddx,,, chia hét cho 4. 1,0
b) | Tacod
3+\/§ n ) 3_\/5 n
2 2
X, = NG . 0.5
k-1
Khai trién Newton cho ta: 2"x, = ZCf 352,
k=0,n
24k
Taco 23> =5 (mod131). Suyra
3+23) —(3-23) " _(=20)"
2'x,= ). 053"-"23"-':( ) =l ) _ 2600729 (mod131) .
k=0 23 23
24k 1,0
13" —(10)"
Hay x, E# (mod131).
23
Ap dung dinh 1y Fermat nho ta dugc: X5 =0 (mod131) V& x,,, =1(mod131) . Do
\ . 0,5
cong thirc truy hoi, suyra x . =x (mod131) v6i moiso tunhién n. ’




Cau 6: (3 diém) Xét tat ca cic diay x,,X,,X,,..., X, 20m 2019 s6 nguyén duong tuy ¥,
khong nhét thiét phan biét. Goi m 1a s6 cac bd (a,b,c) v6i a<b<c saocho x,,x,,x, 123 )

lién tiép cua mot cap s6 cong c6d cong sai khong chia hét cho 3. Tim gid tri 16n nhat c6 the co
cua m.

Cau Pip 4n — Huéng din cham Piém

6 | Goi k 1a cong sai ctia cip s6 cong trong dé bai thi rd rang (k,3)=1. Vi thé nén
ta co thé viét x, =x, +k,x, =x, +2k 1.0
Suy ra cac s nay 1ap thanh mot hé thing du diy du modulo 3, tirc 1a c6 ding
mét sb chia 3 du 0,1,2
Goi A,B,C lan luot 1a s6 lugng sé cua diy chia 3 du 0,1,2 thi 0.5
A+B+C=2019 '
Khi @6, s6 bo 3 s6 thoa man dé bai sé khong vuot quéa

3 0.5

m< ABC < (#j =673
Dé xdy dyng diy s6 thoa mén, ta chi can xét
a;, = Qg bang 1, Qg4 = Q346 bang 2, Q347 = Aag19 bing 3 1.0
D@ thiy trong ddy ndy, gia tri cia m =673 . Vay gia tri 1on nhit can tim 1a
673" .




