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KY THI CHON POI TUYEN DU THI HSG QUOC GIA

Huéng dan cham gom 06 trang

Bai Ngi dung Diém
BAi 1 Giai h¢ phuong trinh
?é (x+3)Vx +4=y(y*—3y+6)
diém) 3(y2—2y)\/x2—x+7 = y?—x* +11x -2y —10.
+ Diéu kién xac dinh: x>0 va yeR. 05
+ Ta c6 phuong trinh dau cua hé twong duongvei [
3
(V) +3x =(y=1 +3(y-1) () Lo
Xétham sé f(t)=t"+3t co f/(t)=3"+3>0,vtcR nén f(t) dong bién trén|
R. Khi 46 (*) c6 dang f (v/x)= f (y—1)
1,0
>1
nén «/x = y—1<:>{y_ )
X=y" —2y+1L
+ Thay thé y2 — 2y — x—1 vio phuong trinh tha hai caahéco |
3(x—1)Vx? —x+7 = —x* +12x—11
1,0
(x—1) [3\/x X+ T +X— 11}
3\/x —X+7+Xx-11=0 (1).
C6 (1) 3 —x-+7 ~3)+(x—2) =0
3(x+1 3(x+1 1,0
o2 il k2 do xz0 i —CFY 1o
X2 —x+743 VX2 —X+7+3
+Khi x=1thi y=2; khi x=2 thi y=1++/2.
0,5

Vay he phuong trinh c6 ding hai bo nghiem (x;y) 18 (1,2),(2:1++2).

Bai 2
(&
diém)

2
Cho day s6 (un) xac dinhbséi u,=1vau, B = %Jr:—;]ﬂn eN’,

. : 1 .y
a) Chiing minh rang u, > = v&i moi so nguyén duong n > 2.
n!

b) Tim gii han ciia m&i day sé (u,) va (ﬁ ) khi n tién ra +oo.
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Bai Ngi dung Diém
a) Ta chiing minh két qua (1): u, > %,Vn > 2 bang phuong phap quy nap.
n!
0,5
2 ’
sveinz2thiu, =220 _10 1 13 két qua dang
3 31 2!
+Giasetdacou >i véoi n>2, khido u —%Jru—§>E 1 +i 1 2
"7 nl - "3 30" 3(n!) 3nlny 0.5
R L A O i i
Ta di chung minh (2): E[i]qti[i] > ! véin>2.
2a n!) 3nin!) = (n+1)
(2”'0 2 1 (1 1
diem) | Thay vay, (2) e =4+ —.|=|>—
Wy vay. (2) 3 3n(n!) n+1
o AL LA,
3(h+1) 3nin!)” 10
Bat dang thiic cudi cung ludn ding véi n>2. Vaysuyra u,,, > ﬁ
n+1)!
Theo nguyén Ii quy nap co6 (1) ding véimoi neN", n>2.
* DUng quy nap chang minh 0 <u_  <n, YneN'. 05
*Suyrau,,, —u, :g—:](un —n)<0, ¥n>1,dods (u,) giam (khong nghiem ngat). | o5
* Theo tiéu chuan Weierstrass suy ra ton tai L=Ilimu . |
N 2u, 1 , x 2
Tru, , = +—.,,Vn e N chuyeén qua gisi han ta dugc
3 3n 0,5
2h L=§L+0.L2<:>L:0.Vaylimun:O.
2 R DU
diem)
*Tacé m:eqi.un,Vn >1 nén Iimm: Iim[z+i.un] :E+0:E.
u, 3 3n u, 3 3n 3 3
. , . / L. . u
Ap dung dinh Iy Cesaro cho day s duong (u,) ta co limg/u, = lim— = %
un
0,5

Céach khac chang minh limu, = 0: Bang quy nap chi ra u, <§,Vn >1, sau do ap
n

dung dinh ly kep.
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Bai Ngi dung | Diém
Xétham s f :[0;400) —[0;+o0) théa man diéu kién (1):
Bai 3 f (x2 + 2xf (xy)) = f (xy)+xf (x+y) véi moi X,y €[0;400).
digc) a) Ching minh rang f (0) 12 gid tri nhé nhét cia f (x) trén [0;+00).
b) Tim tat ca cac ham s6 f thoa man (1).
Ta ki hieu P(u;v) chi viéc thay thé X =u, y =V vao phuong trinh ham da cho.
a) bat f(0)=a>0. 0,5
+ P(x;0)= f (x2 +2ax): a+xf(x),¥x>0
. +Tux>0va f(x)>0suyra f(x*+2ax)>aw>0(1). | 05
‘1%;151) + B6 dé: Cho truéc s thuc A>0, véi mdi sb thyc t >0, ludn ton tai x>0 ma|
x* 4+ Ax =t. Hon nira khi t >0 thi x>0, con khi t=0 thi x=0.
Ap dung Bo6 dé trén, véi mdi s6 t>0 chon trude déu c6 x>0 ma
X% + 2ax =t. Khi d6 (1) cho ta két qua f(t)>a,vt>0 (*). 0,5
Thay t =0 12 mot trudng hop cho dau dang thac trong (*) xay ra, vay cé diéu phai
chitng minh.
b) Xét ham s6 f thoa man yéu cau.
+ Vi x>0, P[x;%] = f(X* +2xf (1)) = f (1) + xf [x+%] (2).
Theo Bo dé, ton tai x,>0 ma x}+2xf(1)=1, khi d6 (2) dan toi 0
X, f xOJrXiO =0,suyra f xOJrXiO =0. bt b:x0+xio>0 thitaco f(b)=0.
+Cédinht>0.
3b
‘%;151) P[x;i] = f(x*+2xf (t)) = f (1) +xf [x+§],VX >0 (3).
Theo B4 a8, ton tai x >0 ma x* + 2xf (t) = b. Vi x nay thi (3) cho két qua 05
f(b)=f(t)+xf [x+§] & 0= f(t)+xf [x+;]
= f(t)<0.Kéthopgiathiét f(t)>0suyra f(t)=0. |
0,5

Vay f(x)=0,vx>0. Thir lai thdy ham s6 nay théa méan yéu cau.
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Bai

Néi dung Diém

Cho tam giac ABC nhon, AB < AC va hinh chit nhat MNPQ ndi tiép tam giac ABC (Vi
M thuoc canh AB, N thuoc canh AC va P,Q thuoc canh BC) sao cho

——

MNQ = NMP =#. Puong thing qua A, vudng goc véi AB cit duong thing NP tai

Bai 4 | K. Puong thang qua A, vudng goc véi AC cat duong thang MQ tai L.
(4 , N .
diém) a) Goi | la tdm cua hinh chir nhat MNPQ . Ching minh rang Al la phéan giac cua goc
BAC, t giac MNKL 14 hinh chit nhat va t giac ABQI néi tiép mot duong tron.
b) Goi E la giao diém cia cac duong thang BK, MQ va F la giao diém cua cac
duong thang CL, NP . Chang minh rang ba diém |, E, F thang hang va AE = AF.
Hinh
vé
B
*) Tacé MIN =180° — IMN — INM =180° —#—%:1800 ~BAC.
Suy ra tr giac AMIN néi tiép duong tron (w). 1,0
4a | Ma IM =IN nénsuyra Al laphén giac cua goc BAC.
25 [ S
diém) | *) Vi MAK = MNK = NAL =NML =90° nén K, Le(w).

Khi d6 MK, NL la cac duong kinh cua duong tron (w) va tir gilc MNKL 12 hinh

1,0
chr nhat.
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Bai Ngi dung Diém
o  —~ —— — BAC
*) Goi D lagiao diém ciia Al,BC. Taco DQI = DQN = INM === = BAI.
0,5
Do d6 tir giac ABQI noi tiép mot duong tron.
*) Goi X,Y lan luot la giao diém thir hai cia DM, DN véi duong tron (w)
Khi dotaco XM L XK (1)
Mt khéc ta c6 DX.DM = DI.DA=DQ.DB nén ti gidc MXQB ndi tiép 05
— MXB = MQB =90° hay XM L XB (2)
Tir (1) va (2) suy ra B, X, K thang hang hay B, E, X, K thang hang
Tur d6 suy ra E la tryc tdm cua tam gidc BDM
4b | Do d6 DIQ = ABQ = MBQ = DEQ. Suy ra t& giac DIEQ noi tiép
1,5 .
diém) | Suy ra DIE=DQE =90° hay IE L ID (3) 0,5
Chung minh tuong ty ta cling c6 F la truc tdm tam giac CDN va IF LID (4)
Tu (3), (4) suyra |, E, F thiang hang.
< , N SR . A . IE IM
*) Mét khac, do | la tdm cua hinh chir nhat MNPQ nén E=F=1:> IE=IF
hay 1 1a trung diém cia doan EF . 05
Do d6 tam giac AEF c6 Al vira la duong cao vira 1a duong trung tuyén nén tam
gidc AEF cantai A hay AE = AF.
a) Cho hai tap hop X ={1,2;3;...;20} va Y ={1,2;3;...;8}. C6 tit ca bao nhiéu anh xa
BAI & f:X —Y saochovoimdi x,y€ X, ca x<y thi f(x)<f(y)?
ai
(4 | b) Trén dudng tron ngudi ta dat 2022 s6 ma mdi sé 1a 1 hogc 1. Biét rang téng cua 10 sb
die s e s ) . 2 o o s .
1em) lien ké nhau bat ki deu khac 0 va tong caa ca 2022 so trén duong tron la so6 nguyén duong.
Tim gia tri nho nhat cd thé cua tong tat ca cac so dat trén duong tron.
+ V6i mdi k=18, ta dat ‘ffl(k)‘:xk, ¢ do f *(k) la tap hop cac tao anh cua
\ L Xy Xs €N 0,5
phanti keY.Khidocohe(l): { =" °
X, X, 4+ %, = 20.
+ Mdi anh xa f twong (g véi ding mot bo nghiém (x,,X,,.... %) cua h¢ (I) theo |
(iaS nguyén tac:
diém) f~*(1) 1a x_phan ti nho nhat trong X,
f~*(2) 1a x, phan tir nho nhat trong X \ f (1), 0,5

f () Ia x, phan tir nho nhat trong X \(f (1)U f(2)), ...
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Bai

Ngi dung

Diém

YirYoren Yo €N

+ Déi bién y, = x_+1 thi (1) thanh (11):
Vit Yoot Yy = 28,

Theo két qua bai toan chia keo Euler c6 sé &nh xa thoa man Ia
CEL —C/ =888 030.

0,5

5b
(25
diem)

Goi cac sb dat trén dudng tron (theo chiéu kim dong ho) lan lugt 12 a,,a,,...,a,,, .
Theo d6 c6 & =+1Vi; S =a +a,, +--+a ,#0,Vi (1), (& day cac chi s6 duoc
hiéu theo mode 2022); S=a, +a, +---+a,,, >0.

* Ta chang minh véi i # j thi SS; >0 (2).

That vay, giasirco i< j ma S;S, <0, chang hancoi S, <0<S,.

- Theo gia thiét c6 |S,, —S,|=

80— 8| <2.
- Maiténg S, la tong cua 10 s Ié nén né la s chan.
Vay phai c6 chisé t mai<t< j saocho S, =0, diéu nay mau thuan vai (1).
Do d6 (2) dung.
*C610S =S, +S, +...+S,,, >0, theo trén c6 céc s6 S, 12 céc s6 nguyén chin khac
2022 x 2

0 va cung dau véi nhau nén c6 S, >2,Vi. Suy ra S >

S channén S >406.

=404,4. Mat khac

* Pé chi ra cach dién tmg voi S = 406 ta chon day a,,a,,..., 8y, I&:
X, X,.. X, L1,1,,1,1,1,1,-1,-1,-1,-1

201 cum X 861 4 56 -1

o d6 cum
T I, TS, 0
6501 4 56 -1

Vay min$S = 406.

1,0

0,5

Chu V: Moi cdch gidi khéc cia thi sinh ma ding, té gidm khdo thong nhat va cho
diém tuong ung.
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