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HUONG DAN CHAM THI
(Huong dan cham co 03 trang)
Ciu HUONG DAN CHAM Diém
5 Cho x, y 1a cac s6 nguyén dwong sao cho (x+ )’ +(x+ y)+1 chia hét cho xy.
(6,00) . . .
Chirng minh rang khi do Hr+D+yy D+l 1a s0 nguyén to.
Xy
2 2
Nhan xét ta can chimg minh XAy wxty+l 1a s6 nguyén to.
Xy

Tacd (x+y)’ +(x+y)+1=(x"+y* +x+ y+1)+2xy chia hét cho xy nén suy ra 0.5
(x* + y* +x+ y+1) chia hét cho xy. ’
Suy ra ton tai s6 nguyén duong & sao cho x*+ > +x+ y+1=kxy (*) c6 nghiém 0.5
(x,») v6i x,y nguyén duong. ’
Khéng mét tong quat goi (x,,,) 1a nghiém cta (*)théa x, >y, >1 va x, +, 0.5
nho nhit. ’
Tacod x," +y," +x,+y, +1=kx,y, © x,° + (1 =ky,)x, + v, +y, +1=0.
Suy ra phuong trinh x* +(1—ky,)x+ y,” + ¥, +1=0 c6 nghiém x, do d6 con mot 0.5

. xo+x1:kyo_1 (1) ’
nghiém x, sao cho ,

XpX, =Y, ¥, +1 (2)
Tu (1) va (2) suy ra x, € Z" nén cap (x,;y,)clng la nghi¢m cua (¥). 0.5
Theo cach chon nghiém ban dau ta cé x, +y, > X, +y, < x, > X,. ’
Xét tam thirc bac hai f(x) =x” +(1—ky,)x+y,” + y, +1 c6 hai nghiém 0.5
X, 2Xx, 2y, néntacod f(y,)>0e2y,% +2y, +1—ky> >0 . ’
<:>ks2+i+izs5 do y, =1. 0,5
Yo Yo
2y A x, +y, 1
Mat khc ta co k=20 "X TN Fr o, 2 1 o5 amam, 0,5
XoVo V%Yo  Xoo
Vay k chi co thé nhan cac gia tri 3,4,5. 0,5
Mit khac néu phuong trinh c¢6 nghiém sao cho ¥, =3 thitaco
F,)206 2y +2y, Hl-ky? 20 k<24 242 <2420 L o3 (logi). | 05
Yo o 33
Tedosuyra y,=1y,=2 .
x, +x, =2k-1
Véi y, =2 tacod {x,x, =7 :k:%e'EZ. 0,5
X 2 X,
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x, +x =k-1 k=5

Voéi y, =1taco x,x, =3 =9x,=1.
X, 2 X, x =3 0,5
Thr lai thoa man.
Vay k=5.
6 2024
(7.0d) | Cho day sé (u,) dugc xdc dinh béi: { ' 2023 VneN'.
2u,  =u.+2u,
a) Chimg minh ring: u, >1,VneN" .
b) Chirng minh ring: limu, = +oo.
¢) Tinh lim ! 5
o u, +2
6a | Taching minh u, >1,VneN" (1) bang phuong phap quy nap toén hoc
(2,00)
2024 S 0,5
n=1lu =——>1=(1) ding véi n=1.
2023
Gid sir (1) dung véi s6 twnhién n=k (k1) tacé u, >1.
. . . . 0,5
Ta s& ching minh (1) dung v6i n =k +1 tic 1a phai ching minh u,,, >1.
249 c+2(u, —1
That vay: u,,, —1="% +2 u _y i+ 2 ) 0,5
u; 1 . . 0,5
=>u,.,, —1>7>5>0:>”k+1 -1>0=>u,,,>1.Vay u, >1,VneN".
6b 2 * ,
3,0a) | Tacod: u,, —u, = 2” >0,VneN" = (u,) la day so tang. (2) 0,5
Ta chung minh (un ) 1a day sb khong bi chin trén.
Gid str phan chimg (u, ) 1a ddy s6 bi chan trén. Do (u, ) 1a ddy s6 ting va bi chdn | 0,5
trén nén (u, ) c6 gidi han hitu han.
Gia str limu, =a viu, >1,vneN néntacd a>1. 0,5
Tl dinh nghia 2u,, =u’ +2u, chuyén qua gidi han ta c6: 2a =a’ +2a=a=0. 0,5
Mau thudn véi a >1. Vay (u, ) la day sb khong bi chan trén. (3) 0,5
Tu (2) va (3) suy ra limu, = +o0. 0,5
6¢ . , 2 1
2.0d) | VkeN taco 2u,, =u, (u, +2) = (0, 5 2) = ” 0,5
+1
[ R N R os
u, u, +2 u.,, u +2 u  ou,, ’
o1 1 1
= =
; u +2 u o ou,, 05
. hmz =1 11t = 2023
—u + u u, ) 2024 0,5
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(7,0d)

C6 ba thay giso 1., T,, T, cung day boi dudng cho hai ban S, S, dé tham
gia cung mot ki thi hoc sinh gi6i. Pé khich 1¢ tinh than cac ban hoc sinh
truwde khi bude vao budi thi cac thiy chuin bi cic phan qua nhu sau:
thay T, chuén bi 2n quyén tap giong nhau, thay T, chuin bi 27 ciy but
giong nhau, thiy T, chuin bi 2n cdy thwéc giong nhau (n 12 mdt sb
nguyén dwong) dé thuéng cho hai ban hoc sinh. Héi ¢6 bao nhiéu cach
chia tit ca cac phin qua ciia ba thiy gifo cho hai ban hoc sinh dé s6 lwong
qua ciia hai ban d6 nhan dwoc 13 bang nhau?

Nhén xét: Ta chi can dém so cach nhén qua ctia hoc sinh thir nhat §, .

Goi x,,x,,x, 1an luot 14 s6 lugng qua S, nhan duoc tir 7,,7,,7, .

Taco: x, +x,+x,=3n 0.5

voi didu kién 0<x,x,,x,<2n  (¥). 0,5

Xét bai toan: {x' raREn =g, 0,5
X5 Xy,%, 20

Ta c6 s6 nghiém cua (1) 1a C2 . 0,5

Khi d6, néu ton tai x, >2n, k € {1;2;3} thi bai todn nay s& vi pham diéu kién (*)

nén ta xét lai cac truong hop vi pham nay.

THI1: Néu z,z,,z, cunglonhon 2n thi z, +xz, +z, > 6n. 0.5

Truong hop nay khong xay ra.

TH2: Néu x,,x, cung 16n hon 2n, Vi, j € {1;2;3},i# j khido x +x,+x, >4n. 0.5

Truong hop nay k}léng xay ra. ’

TH3: Néu duy nhat x, >2n=x, 22n+1. Dat y, =x, —(2n+1),y, 20.

Xét bai todn {x,+x2+x3=3n @{yl+x2+x3=n—l @) 0,5
Xy, %, 20;x, =2 2n+1 Vi Xy, %3 20

Ta c6 s nghiém cua (2) 1a C2,. 0,5

TH4: Néu duy nhat x, >2n=>x, 22n+1. Dt y, = x, —(2n+1), y, 0.

Xét b todn {xl +x,+x,=3n {xl +y,+x,=n-1 3) 0,5
X,% =2 0;x, 22n+1 X, Y5,% 20

Ta c6 s nghiém cua (3) 1a C2,,. 0,5

THS5: Néu duy nhat X, >2n=x,22n+1.Ddt y, =x, —(2n+1), y, 20.

Xét bai toan {’“xzﬂ% = {’”xﬁ% =" @ 0>
X%, 20;x, 22n+1 X%y, Y, 20

Ta c6 s6 nghiém cua (4) 1a C2,. 0,5

Téng sb nghiém cua cac truong hop tir 1 dén 5 1a: 3C:,. 0,5

Vay s6 cach chia qua théa man dé bai bang C2,, -3.C,,. 0.5

Luu y: Néu thi sinh lim bai khong theo cich néu trong hwéng din chim ma vin diing thi

cho di diém tirng phan nhw huéng din quy dinh.
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