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Cau 1. (2,0 diém)

Giai hé phuong trinh:

Cau 2. (2,0 diém)

Cho day sé (a,),., thoaman: a, =a, =0,a_, =%(an +a?, +%) . Chting minh rang day sé da cho
cd gidi han hiru han va tinh gigi han do.
Cau 3. (2,0 diém)

Tim céc da thuc P(x) hé sé thuc thoa man P(P(x)) = P(x")+ P(x)—1 v&i moi x trong d6 n la
bac cua da thirc

Cau 4. (2,5 diém)

a) Cho tam giac nhon ABC truc tdm H, goi P va Q la chan cac duong cao kétr BvaCva M la
trung diém BC. Chang minh rang MP va MQ la tiép tuyén caa duong tron ngoai tiép tam giac APQ.

b) Cho tam giac ABC, goi M 1a trung diém BC. Xét dudng tron o 1a dudng tron nam trong tam
giac ABC va tiép xuc voi AB,AC tai E.F twong tng. Tiép tuyén ké tir M t6i o tiép x(c o tai P va Q
sao cho P va B cung phia b AM. Goi X la giao caa PM va BF, Y la giao cua QM va CE. Biét
2PM=BC, chitng minh rang XY tiép xuc véi duong tron o

Cau 5. (1,5 diém)

C6 thé chon duoc hay khong 24 diém trong khong gian sao cho khong 6 3 diém nao thang hang
va 2019 mat phang sao cho mo| mat phang di qua it nhat 3 diém trong s6 cac diém trén va tng véi moi
bo 3 diém trong s6 do, ludn ton tai it nhat 1 mat phing duoc chon chia 3 diém d6?
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Vay nghiém cua hé phuong trinh 1a (x;y) = {2+\ﬁ %)
Cau 2. Cho day sb (a,),., théamin: a, =a,=0,a_, =%(an +a?, +%) . Chtring minh rang day sé da cho
c6 gidi han hitu han va tinh gigi han do.

Loi giai:

Dé thay a, >0vn>3



. 1 A o \ s 1
Tacd a,—a =0,a,—a, =Z>O néngiasra ,>a ,vaa,>a  thia, —a =§(an ~a,,+a’,-a’,)

Tu d6 nho quy nap ta dugc a, 1a day tang.
Mat khac a,a,,a, <1 vagiasu a, ,,a,<1thi a,<1nén a, €[0,1)Vn.
Dy (a,) tang va bi chan trén bai 1 nén cd gidi han.

bit lima, =1 thi I=£((I+I2+I) nén I:1+\/I _3
3 4 2

Cau 3. Tim c4c da thuc P(x) hé s6 thuc thoa man P(P(x)) = P(x") + P(x)—1 v&i moi x trong d6 n 1a
bac cua da thuc

Loi giai:

-Néu n=0, thi P(x)=1vx eR.

-Néu n=1, thi P(x)=ax+b Vi a=0. Suy ra a(ax+b)+b=2(ax+b)—1.

nén a’=2a va ab+b=2b-1. Thu dugc (a,b) =(2,-1), nén P(x) =2x-1

- Néu n>2 va cd it nhat 2 sé hang trong P(x), goi s6 hang bac cao tha nhi caa P(x) c6 bac m, suy ra
P(x)=ax"+a x"+a_ x"'+.--+a,, VGi a,,a, #0. s6 hang bac cao thi nhi ciia bén vé trai c6 bac

n> —n+m, trong khi bén vé phai c6 bac nm. T "> ~=n+m=n(n-1)+m>m(n—1)+m=nm, ta durgc mau
thudn.Vay P(x)=ax" v4i a nao d6, so sanh cac hé s6 cua x° duoc 0=1, Mau thuan.

Khong ton tai da thirc thoa man
Viy déap so 1a: P(x) =1 hodc P(x) =2x—1.

Cau 4. a) Cho tam giac nhon ABC truc tdm H, goi P va Q la chan cac duong cao ké tr Bva Cva M la
trung diém BC. Chang minh rang MP va MQ la tiép tuyén cua duong tron ngoai tiép tam giac APQ.

b) Cho tam giac ABC, goi M 1a trung diém BC. Xét dudng tron o 1a dudng tron nam trong tam giéc
ABC va tiép xtc voi AB,AC tai E.F twong tng. Tiép tuyén ké tir M t6i o tiép x(c o tai P va Q sao
cho P va B cuing phia bd AM. Goi X la giao cua PM va BF, Y la giao cua QM va CE. Biét 2PM=BC,
chang minh rang XY tiép xic voi duong tron o

Léi giai:



a)
Goi I 1a trung diém AH thi A,H,P,Q thudc dudng tron tam 1 ban kinh 1A,

Tacd ZIQA=ZIAQ va /MQB=./MBQ nén ZIQA+.MQB=90°. Suy ra IQ L MQ hay MQ Ia tiép
tuyén caa duong tron (APQ).

Hoan toan twong tu ¢6 MP 14 tiép tuyén duong tron ngoai tiép tam giac APQ.

b)

R rang B,P,Q,C nam trén duong tron T' duong kinh BC. Goi R=BPCQ,S =BQNCP thi S la truc
tam tam giac RBC. Buong tron duong kinh RS qua P,Q va truc giao vai ' nén no trung voi Q. Gia st



tiép tuyén tai S ciia Q cat MP tai X’ thi do C thudc ddi cuc cua F, C thudc dbi cuc cua B va X’ thudc
dbi cuc cua P va S nén PS 1a dudng ddi cuc cua X, suy ra C thudc dudng ddi cuc cua X’. Tir d6
X’,B,F thang hang vi cing thudc duong déi cuc cua C. Suy ra X’ trang X. Tuong tu ¢6 Y’ tring Y nén
ta co diéu can chirng minh.

Cau 5. C4 thé chon duoc hay khong 24 diém trong khong gian sao cho khéng c6 3 diém nao thang
hang va 2019 mat phang sao cho mol mat phang di qua it nhit 3 diém trong s6 cac diém trén va tng véi
mdi bo 3 diém trong s6 d6, ludn ton tai it nhat 1 mat phang dwoc chon chira 3 diém d6?

Loi giai:
Gia sir ¢6 thé, goi (R),(P,),...,(Py) 12 cAc miat phang dugc chon va n,n,,...,n,,, la s diém trong sb
24 diém thudc cac mat phang vira chon. Taco n >3vi=1,2,...,2019.

S cach chon 3 dinh bat ky tir 24 dinh 1a CZ,. Mat khac dé chon 3 dinh tir 24 dinh, ludn ton tai mot mat
chtra 3 dinh d6, ta cd thé ¢ cac truong hop sau:

Truong hop 1: Chon 3 dinh thugc mat (R): C6 C; cach

Trudng hop 2: Chon 3 dinh thugc mat (P,): C6 C; céch

Truong hop 2018: Chon 3 dinh thugc mat (P,,,): C6 C;  cach
Truong hop 2019: Chon 3 dinh thudc mat (P,,,): C6 C; ~ cach

Chu y rang céc truong hop nay khong thé c6 cac cach chon chung vi khéng thé chon 3 dinh vira thugc
mat (R) lai vira thuoc mat (P,) .

T d6 taco: C) +C; +---+C7  =C;, =2024.

Suy ra n, <5 vi néu c6 1 sé trong cac s6 n, 16n hon 5 thi
2024=C} +C; +---+Cy >1+1+---+1+C; =2038 (2018 $6 1).

Mau thuan.

Gia sir trong Cac $6 Ny, n,,...,N,,, €O asd bang 3, b s bang 4 va ¢ s6 bang 5 thi a+b+c=2019 va
aC?+bC2 +cC? = 2024 .Suyra 3b+9c =5. Diéu nay 1a khdng thé véi b, ¢ 1a cac sé nguyén khong am.

Vay, khdng thé chon duoc theo yéu cau cua dé bai.



