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SO GIAO DYC VA PAO TAO KY THI CHQN POI TUYEN HQC SINH GIOI
TINH PONG THAP DY THI CAP QUOC GIA NAM HQC 2021 — 2022
e—— Mén: TOAN
DI CHINH THU'C Ngay thi: 20/6/2021
(Dé gom ¢é 01 trang) Thoi gian lam bai: 180 phiit, khong ké thoi gian phdt dé

Ciu 1. (5,0 diém)
1. Cho céc s6 thye x, y, z thoa min:
x+y+z=-1
{x3 +y3+2z3 =11
a) Biéu dién xz theo y.
b) Chimg minh ring trong ba s8 x, y, z ¢6 it nhét mét s thude nira khoang [—2; —1).
2. Cho a, b, ¢ 12 céc s6 nguyén duong, a, b nguyén t6 cung nhau va

b ¢
T=—+-
c a

12 s6 nguyén. Chimg minh ring a 1a sé chinh phuong.

Ciu 2. (4,0 diém)
Cho déy s (a,,) x4c dinh nhu sau:
g = 1, a = 13
{ann = 14a,,1 — a,, Vn € N.
Chimg minh réng v&i m&i s tw nhién n:
a) 2a, — 1 13 s6 chinh phuong.
b) a,, viét dugc dudi dang tong binh phuong ciia hai s6 ty nhién.

Ciu 3. (3,0 diém)
Tim tt ca cdc ham s6 1& f: R - R thoa man:

FU@) +y) =2x+ f(x— fO),Vx,y ER.

Ciu 4. (6,0 diém)

Cho hai dudng trdn (043 Ry) va (05; R;) ciét nhau tai A, B sao cho tam gidc 40,0, vudng
tai A. Tia 0,0, cét duong tron (0,) tai E, F va cit dudng tron (0,) tai D. Diém M thay déi trén
dudng tron (0,) va khong thudc dudng thing 0,0,. K& dudng kinh MP cia (0;). Tia 0,M cit
dudong tron (0y) tai diém thir hai N. Tia 0,P cét dudng tron (0y) tai diém thir hai Q.
Chimg minh ring:

a) MD 14 phén giac cua goc EMF.

b) MP, NQ va AB ddng quy hodic d6i mét song song.
¢) NQ luén di qua mot diém cb dinh.

Ciu 5. (2,0 diém)

C6 2021 vién bi, dung trong 100 cai hop. M3i 14n, cho phép ldy 2 vién bi, 2 vién bi d6 thudc
vao téi da 2 hdp va bd ching vao 1 hdp khac. Chimg minh ring sau mot s§ budc cé thé bo tit ca
céc vién bi vao ciing 1 hdp.

Ho va tén thi sinh: S6 bdo danh:

Chit ky CBCT1: Chit ky CBCT2:
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SO GIAO DUC VA DAO TAO KY THI CHON POI TUYEN HQC SINH GIOI

TINH DONG THAP DY THI CAP QUOC GIA NAM HQC 2021 - 2022
—_— Mon: TOAN
HUONG DAN CHAM Ngay thi: 20/6/2021

(HDC gom cé 06 nrang)

1. Huéng diin chung i )
1) Néu hoc sinh 1am bai khong theo cdch néu trong huéng dan cham nhung dang,

chinh xdc. chit ché thi cho du so di¢m cua ciu do.

»

x & sl T 2 p X 2 R g
2),Viée chi tiét hoa (néu ¢6) thang diém trong hudng dan chdm phai bao dam
" \ C 1A ’ x X v A A A A ;
khong 1am sai 1¢ch hudng din cham va phii dugce thong nhat thye hién trong to cham.

IL. Dip dn va thang diém

Céu 1. (5,0 diém)

NOLDUNG PIEM

1.1 Cho cdc s6 thye x, ¥,z thda man:
{ x+y+z=-1
x3+y3+2z3=11

a) Biéu dién xz theo y. =4
b) Chiing minh ring, trong ba b x, y,2 co it nhit mét sé thudc nira
khoang [—2; —1).
a) Tr gia thiét ta co:
x+z=-1-y, xX*+z28=((x+2)°%-3xz(x+2)=11-y> 095
Thay x + z = —1 — y vio ding thirc thit hai. Ta dugc: 0.25
(-1—y)3%=3xz(-1—-y) =11 —y3. :
Suy ra
_yity+4 0,5

Xz
y+1

b) Ta gia sit x < y < z. Ta ching minh y € [—2;—1). Taco

y—-x)(y—-2)<0. 0,5

= y2—y(x+2) +xz <0 (%)

0,5
Thay
yi+y+4
XzZ="— =—1-
y i 1 » X +z 1 v, 0,5
vao (¥) ta dugc:
1

Scanne d with CamScanner



2
2 D G g o
—y(-1-y)+————<0,
ye=y( ) 41

a, = A.(7+4V3)" +B.(7-4V3)"

Dua vio ay, a, ta dugc:

Suy ra:
+2)(2y% +2 i
G+2)@y*+2) 0, 0.5
y+1
hay y € [-2; —1) (dpcm). s Ry
1.2 Cho a, b, c 14 cdc s0 nguyén dwong{ a, b nguyén td cing nhau sao cho |
= b +
e . coa S
1 s6 nguyén. Chitng minh ring a 14 sé chinh phuong.
Gid st (a;c) =d,tacéa = dm,c = dn, trong do (m,n) = 1. 0.25
Tir gia thiét ta c ab + c? : anén c? ¢ a hay dn? : dm. Suy ra dn? : m. 0.3
i . I
Do (m,n) = 1nénd i mhayd =m.q. 0.25
Khi d6 a = m2.q,c = mngq. 0.5
Ta chirng minh ¢ = 1. Ta c6: ab : ¢ nén dmb : dn. 005
Suyra b i nhay b = nk. 0.25
Ta c6: ab + ¢? i ac nén m2qnk + m?*n?q? : m3q®n hay k + nq : mq. :: e
Suyra k i q. Mat khac (a; b) = 1 nén (k;q) = 1. Suy ra g = 1. (dpcm) 023
Céu 2. (4,0 diém)
NOI DUNG | PIEM
Cho day sb (a,,) x4c dinh nhu sau: {
{ao =1,a =13 | 40
] a11+2’= 14an+1 = a,l, Vn E N. ; 7
a. Chimg minh rang v6i mdi so tu nhién n, 2a,, — 1 13 s6 chinh phuong. o 3.089
X¢ét phuong trinh ddc trung: i
X?—14X+1=0 ‘ |
Ta duoc hai nghiém la: [ 05 |
X=7+4V3;X=7-4J3 |
Khi d6 CTTQ cua (a,,) dang: [ |
0.5
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2+43 2—+3
an =" (7+4/3)" + (7 -4/3)"
Khi d6
2
V3+1)° v3i-1 m 1
n=( . )‘(24_\/'3‘)2"_*_( - ).(2_®n=§(uﬁ+vﬁ), ,
voi 60
\/— 3+1 V3 -1 n
Un = (2 \/_) Up = ) . (2 == ‘\/§) .
Ta théy
o vneN
Un-Vp =5, VR EN, 0.5
nén
2a, —1 = (u, — ;)%
Xét day by =Un = V. T,a_t_h_fiy JE————————— s I
e T
va
= — 0,5
bniz = 4bpyq — by, V0 €N,
Tudésuyrab, € N,vn € N.
/Vay 2a, —1 .= b} 156 chinh phuong, = ]
b. V&1 mbi sb fu_nhxem v1et3?rorc’dum dang tong binh phuong cla haa sb 1.0
tu nhién. ’
Theo cdu ata co 2a, — 1 = bZ. Suy ra b, 1é v6i moin € N. 0.5
Dit b, = 2c, + 1 (¢, € N),vn € N. Ta co:
a, = 2¢% + 20, + 1 = cZ + (cp + 1)? 0,5
Ciu 3. (3,0 diém)
’ , NOI DUNG PIEM
Tim tat ca cdc ham so0 1é f: R — R thoa man: 3,0
FUPE) +y) =2x+ fx—f()),vx,y € R.(1)
Gia sir tbn tai ham f thoa min bai toén. Vi f 1a ham 1& nén f(—x) = —f(x) . 0,5
Thay (x; y) = (f(3);y) vao (1) ta dugc:
1,0

FUFON+y) =2f()+f(0), VyeR.(2)
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hay
fUEGF@E) +x) =2f(x) + f(0), VxeR.(3)

Thay (x;y) - (x; —f(x)) vao (1) ta dugc:

0,5
fO) =2x+fx+f(f(x)), Vx€ER.(4)
Tir (3) va (4) ta dugc:
0,5
f(x) = —x,¥x € R.
Thit lai, ham s6 f (x) = —x théa man. Vay ham s can tim [a e
f(x) = —x,Vx € R. ool
Ciu 4. (6,0 diém)
NOI DUNG DIEM
Cho hai dudng tron (0;R,) va (02; R,) cidt nhau tai 4,B sao cho tam gidc
A0,0, vudng tai A. Tia 0,0, cit dudong tron (0,) tai E,F va cat duong tron
(0,) tai D. Diém M thay i trén dudng tron (0,) va khong thudc dutng thang |
010,. K¢ dudng kinh MP cua (0,). Tia O,M cat duong tron (0,) tai diém thi g
hai N. Tia O,P cit dudng tron (0,) tai diém thir hai Q.
a. Ching minh MD la phan giac ciia goc EMF
M
2,0
Tir gia thiét AAO, 0, vudng tai A ta c6 014 1a tiép tuyén cua (0,) va 0,4 I tiép 0.5
tuyén cia (0,). ’ i
Goi K la giao diém con lai clia duong thing 0,0, véi dudng tron (0,). Ta cé:
0,5
OzD. OzK = 02A2 - 02E2.
Theo hé thire Newton ta ¢6 (EFDK) = —1 hay (ME, MF, MD, MK) = —1. 0,5
Mat khéc, DK 1a dudng kinh cta (0;) nén MD 1L MK. Suy ra MD Ia phan gidc 0%
cia goc EMF. :
b. Chimg minh MP, NQ va AB df‘mg quy hodc d6i mét song song 2,0
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Ty 7
AN
\\\..,__,_///
Goi X, Y 14 giao diém ctia AB v6i MN va PQ. 0,5
nén
0,5

(M;N; X;0;) = =1

va
0,5

(P;Q;Y;0;) = —
Theo tinh chét ctia chiim diéu hoa ta duge MP, NQ, XY dong quy hodc dbi mot
song song. 0,5
c. N@ ludn di qua mdt diém cd dinh. 2,0
TH1: MP,NQ,AB dong quy tai S. Goi H = AB N 0,0,.
Xét phép chiéu xuyén tdm S 1én 0,0, ta suy ra 0.5

(01;1;H; 0,) = (M;N; X;0,) = —1.
Vi 04, H, 0, cb dinh suy ra I ¢b dinh. Vay NQ di qua I c¢b dinh. 0,5
TH2: MP,NQ, AB d6i mdt song song: Lap luén tuong tu, thay phép chiéu xuyén 1.0
tAm boi phép chiéu song song theo phuong AB 1én 0,0,. ’
Ciu 5. (2,0 diém)
NOI DUNG DIEM

Co6 2021 vién bi, dung trong 100 céi hdp. MB3i lan, cho phép lay 2 vién bi, 2
vién bi d6 thuc vao t6i da 2 hop va bd ching vao 1 hép khéc. Chirng minh ring 2,0
sau mét sb budc c6 thé bd tht ca cac vién bi vao cung mot hop.
Thay 2021 bang m va 100 bing n. Ta chirng minh bai toan ding v&i moi m,n >
4, 0,5
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V6im =n = 4: S6 bi thube mit trong chc dang sau:
(1:130:1), (152:1:0),(2:2:0;0%(1;3:0:0)
Thuc hién nhu sau:

(L11;1) > (3;1;0,0) » (2,0, 2,0) = (1;0;1;2) = (0;0;,0;4). |

Vaim,ntiy y: Ta chitng minh béng quy nap theo m., S

Gia sir vai k vién bi ta chuyén duge hét tat ca cac vién bi vao cing mit hop. ,
Xét k + 1 vién bi.

0,5
Ta dua vé truomg hop

(1; k;0;0;...;0)

Sau dé thuc hién nhur sau:

(1;k;0;0;...;0) = (0;k — 1;2;0;...;0) = (0;k — 2;1; 2; ...; 0)
=(2;k-3,0;2;..;0) » (1;k—1;0;1;...;0)
- (0;k+1;0;0;...;0) 1,0

Nhu vay va6i k + 1 vién bi ta ciing chuyén duge vé mot hop.

Vay v6i moi m, n ta lubén chuyén duogce hét sé bi vao mot hop.

-HET-
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