SO GIAO DUC PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

Cau 1.

Cau 2.

Cau 3.

Cau 4.

KHANH HOA TRUONG THPT CHUYEN LE QUY PON
Nim hoc: 2021 — 2022
PE THI CHINH THUC Mon thi: TOAN
Ngay thi: 4/06/2021
(Pé thi c6 01 trang) (Thoi gian 1am bai 150 phut khdng ké thoi gian phat dé)

(2,00 diém) ”
a) Khong dung may tinh bo tui, tinh gié tri biéu thic

JE(1+\3/10+6J§) \/§(1+%/10—6\/§)
2223 iAavs

T=

b) V6i moi sé nguyén dwong N, ching minh A= \/n2 +n°(n+1)° +(n+1)? 1a sé nguyén
dwong nhung khéng 1a sé chinh phuong.

(2,00 diém)

Cho cac phuong trinh ( 4n x) ax’-bx+c=0 (1) va cx’~bx+a=0 (2) Véi
a,b,c 1a cac s6 thuc duong thoa mdn a—b+4c=0.

a) Chirng minh cac phuong trinh (1) va (2) déu c6 hai nghiém duong phan biét.

b) Goi X,; X, 1a hai nghiém cua phuong trinh (1) va x,; X, 1a hai nghiém cia phuong trinh (2).
1 1 1
+ +

X1X2 X3 X2 X3 X4 X3X1X1 X4X1X2

Tim gia tri nho nhét cua biéu thuc T =

(1,50 diém)
a) Phan tich da thuc P(X,y)=4x>—3xy’+y® thanh nhan t&. Tir d6 chiang minh
4x* +y® > 3xy® véi moi sé thuc x;y théaman X+y>0.

b) Cho CAC 6 thue X5 Xy;-.., Xp; thoa MEN X5 Xyee.i Xy = =2 VA X, + X5 + X5 +...+ X5, =12.
Chting minh X, + X, +...+ X, <18

(3,00 diém)

Cho AABC vudng tai A. Cac duong tron (O)duong kinh AB, va (I) duong kinh
AC cét nhau tai diém thir hai 1a H (H = A). Duong thang (d) thay doi di qua A
cat duong tron (O)tai M va cit duong tron (1)tai N (A ndm giita hai diem M

va N).
a) Poan thang Ol lan luot cét cac duong tron (O), ( 1) lan luot tai D, E . Ching minh OI la
duong trung truc cua doan thang AH va AB + AC —BC = 2DE .

b) Chimg minh giao diém S cta hai dudong thing OM va IN di chuyén trén mot duong tron cb
dinh khi duong thing (d) quay quanh#A.

c) Gia st duong thang MH  cat duong trong (1) tai diém thir hai 1a T (T # H) . Ching minh
rang ba diém N, |, T thing hang va ba duong thang MS, AT, NH ddng quy.
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Cau’s. (1,50 diém) S ,
a) Hai so tu nhién khac nhau duogc goi la "than thiét" néu tong binh phuong cta ching chia hét
cho 3. Hoi tap hop X ={1;2;3;...;2021} c6 bao nhiéu cip sb "than thiét" (khdng phan biét thir

tw)?

b) Trong ky thi chon ddi tuyén ning khiéu cua truong T ¢6 n mdn (n e N,n >5), moi mon thi
déu c6 thi sinh tham gia va thoa man dong thoi cac diéu kién sau:

- C6 it nhat 5 mén c6 sb lwong thi sinh tham gia thi d6i mot khac nhau;

- Véi 2 mdn thi bat ki, luén tim dugc 2 mon thi khac c6 tong sb lugng thi sinh tham gia bang véi
t6ng s luong thi sinh ciia 2 mon d6. Hoi ky thi ¢é it nhit bao nhiéu mén dugc t6 chic?

HUONG DAN CHAM VA BIEU PIEM

Bai Y Pap an Diém

Khong dung may tinh bé tui, tinh gia trj biéu thaic

2 (1+ 310+643 ) 2 (1+ 30-643 ) 1,00

T= + :
202 +248  22-\2-3
ﬁ(1+\3/10+6\/§) \/5(1+\3/10—6\/§)
T=

222iB | 222 B
_2(1+\3/10+6J§) 2(1+$/10—6J§)

R P N PPN : 4-4-23 025
(2,00 diém)

W: (\/§+1)2=\/§+1
Ja-23=J(\3-1) =31

$h0+6v3 = /(1++3) =143

0,25
$ho-6v3 =3(1-+3) =13
Suy ra 0,50
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C2(1+1+43) 2(1+1-43)

T4+l | 4B+l
:4+aﬁ+4—aﬁ

5+43 5-43
(4+248)(5-43) (4-243)(5++3)
T (5+3)(5-3)  (5+3)(5-3)

_14+6V3 14-6V3

22 22
_28_14
2 11
14
vay T = =2
AT

b)

V6i moi sé6 nguyén dwong N, chiing minh

A= \/n2 +n’ (n +1)2 + (n +1)2 1a s6 nguyén dwong nhung
khéng phdi 14 sé chinh phwong.

1,00

Az\/n2 +n?(n +1)2 +(n +1)2

:\/n2+n2(n2+2n+1)+n2+2n+1

—dnZ+nt+2nf+n2+n%+2n+1

—Jn*+2n+3n2 +2n+1

2
= (n2+n+1)
Vi Nduongnén N*+Nn+1>0
2
Dodo A= (n2+n+1) =n’+n+1.

Vi N nguyén duong nén A = n“+n+1 ciing 1a s6 nguyén
duong.

0,75

Vi N nguyén duong, ta co:
A=n’+n+1>n’

2
A=n’+n+l<n’+2n+1=(n+1)
=n’< A<(n+1)2

Suy ra A khong la mét sb chinh phuong.

0,25
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Cho cdc phwong trinh (4n X) ax’ —bx+c= 0(1) va

cx’ —bx+a= 0(2) véi a,b,C la céc sé thue dwong théa
man a—-b+4c=0. 1,00
Chirng minh cdac phwong trinh (1) va (2) déu c6 hai nghigm
dwong phdn bigt.

a-b+4c=0<b=a+4c

A=A, =b2—4ac=(a+4c)2—4ac

=a’+4ac+16c’ =(a+ 2c)2 +12¢° 0,50
=A,>0,A,>0
Suy ra cac phuong trinh (1) va (2) déu c6 hai nghiém phan biét.
a)
Theo dinh ly Vi-ét ta c6:
b b C a
S =—S, == R=—F=—
a C a C
Cau 2
(2,00 diém) Vi a,b, C la cac sb thyc dwong nén S, S,,, B, P, déu I6n hon 0.
Ta co:
A, >0 0,50
15, > 0 = Phuong trinh (1) ¢6 hai nghiém duong phén biét.
P>0
A,>0
S, >0 = Phuong trinh (2) ¢6 hai nghiém duong phan biét.
(P, >0

Goi X,; X, |2 hai nghi¢gm ciia phuong trinh (1), X;;X,1a hai

nghigm ciia phwong trinh (2). Tim gia trj nhé nhdt ciia biéu

1,00
thwcT=1+1+1+1.
b) X XoXs  XoXgX, o XXXy X XX,
Theo dinh ly Vi-ét ta c6:
K% =200 = S, =2k, = 2 o
a a C C
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1 1 1 1
X:I.XZ X3 X2 XS X4 X3 X4 Xl X4 X1X2
XXX+ X,

T

0,25

a C

0,25

Ap dung BDT AM-GM ta co:

T :5+£+325+2 /ﬁ.E:Q.
a ¢ ac

Diu “="xayra <> a=2c,b=6cC.

Vay gi4 tri nho nhat cua T 14 9.

0,25

Céau 3
(1,50 diém)

Phan tich da thirc P(X,y) = 4x® —3xy® + y’thanh nhan ti.

Tir d6 chirng minh 4x° + y° > 3xy’ véi moi sé thuc X, y théa
man X+Yy>0.

0,75

P(x,y)=4x"=3xy’ +y°
=4x° —4xy* + xy* +y°
=4x(X* = y*)+y* (x+y)
=4x(x+y)(x=y)+y*(x+Y)
=(x+ y)(4x2 —4xy + yz)
=(x+y)(2x- y)2

0,50

Vi moi sb thue X,y theaman X+ Yy >0, ta co:

(x+ y)(2x—y)2 >0
<A -3xy’ +y* >0

< 4x3 +y° > 3xy?

0,25
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) X+y=0
Dau “=" xay ra <
y =2X

Cho céc $6 thut X;; Xy;...; Xy théa man X5 X,;...; Xy = —2 va

3 3 3 . 0,75
X; +X; +...+ X5 =12. Chang minh X, + X, +...+ X, <18.
Véi moi 1 ¢6 giatri tir 1 dén 21, ta co:
X, +2>0
& (x+2)(x -1 >0
3 0,25
S X -3, +220
X +223x%(*)
Dau “=" xay ra < X =1 hoac X, = —2.
Ap dung bat dang thirc (*) ta co:
b)
X} +2>3x,
X5 +2 > 3X,
X5, +2 > 3X,,
Suy ra 0,50
X X5 e Xop H 422 3( X+ Xy o Xy )
S B5423(X 4 X, .ot Xyy )
S X X+t X,, <18
DAu “=" xay ra khi c6 1 s6 bing —2 va 20 s con lai bang 1.
(khéng chi ra ddu “=" trir 0,25)
Cho aABC vuong tgi A. Cic dwing tron (O) dwéng kinh
ABva (1) dwing kinh AC cit nhau tgi diém thar hai 1a
H (H # A). Buong thing (d ) thay déi di qua Acit dwing
Cau 4 | Y R S : s
| tron (O)tai M va cit duwong tron (1)tai N (Andm gida 1,00
(3,00 diém) M va N).

Dogn thang Ol ldn lwet cit cdc dwong tron (O) ,( I ) ldn Iwot
tai D, E. Chieng minh Ol la dwong trung truc ciia dogn
thang AH va AB + AC —BC =2DE.
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M

Tacé:

OA = OH (cting la ban kinh cua (O))
IA = IH (cuing la ban kinh cua (I ))

Suy ra Ol 1a duong trung truc cta doan thing AH .

0,25

Ta co:
OD=0A=0B :%AB = O 1a trung diém AB.

IE=IA=IC =%AC:> | 1a trung diém AC.

0,25

Xét A ABC ta co:

O la trung diém AB

| 14 trung diém AC

Suy ra Ol 1a duong trung binh cia AABC

= Ol =£BC.
2

0,25

DE =0D + IE -0l zlAB+£AC—lBC
2 2 2

< 2DE =AB+AC-BC

0,25

b)

Ching minh rang giao diém S ciia OM va IN di chuyén trén
m@t dudong tron ¢ dinh khi duong thing (d ) quay quanh A.

1,00

Taco: ZAHB = ZAHC = 90° (gbc noi tiép chin nira duong
tron)

0,25

HOCMAI




Suy ra Z/BHC = ZAHB + ZAHC =90°+90° =180°
Suy ra B, H,C thing hang.
Lai c6 ZAHB =90°= AH 1 BC.

~ABC vudng tai A= ZABC + ZACB =90°
Z/NMH = ZABC (cuing chin cung AH )

Taco ZMHN =90° = ZTHN =90° = TN Ila duong kinh

ZMNH = ZACB (cung chin cung AH ) 0,25
Suyra ZMNH + ZNMH = ZABC + ZACB =90°
—=>aHMN vuong tai H = ZMHN =90°.
ZSNM = ZIAN = ZNHC
ZSMN = ZOAM = /ZBHM
Suy ra
ZSMN + ZSNM = ZCHN + ZBHM =180° - ZMHN 02
=180°-90° =90°
—=>aSMN vuong tai S = ZMSN =90° hay £1SO =90°
Suy ra S thudc duong tron duong kinh Ol .
Ma Ova | cb dinh nén dudng tron duong kinh Ol ¢ dinh. 0.5
Vay S di chuyén trén duong tron duong kinh Ol ¢é dinh khi
dwong thang (d ) quay quanh A.
Gid sit MH cdt (1) tgi diém thirhai T (T # H ). Ching minh
ba diém N, |, T thing hang va ba dwong thing MS, AT, NH 1,00
dong quy.
c)
0,25
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cua (1)

= N, I, T thing hang.

NT 1a duong kinh caa (1) = ZNAT =90° = TA L NM

0,25

ZTHN =90°= NH L MT
ZMSN =90°= MS L NT

0,25

Xét AMNT taco MS, NH, AT 1a ba duong cao.

Do d6 MS, NH, AT dong quy.

0,25

Caub
(1,50 diém)

Hai s6 tw nhién khdc nhau dwot goi 1a “than thiét” néu tong
binh phwong ciia chiing chia hét cho 3. Héi tdp hep

X ={1,2;...;2021} c6 bao nhiéu cgp sé “than thiét” (khong
phan biét thir tw)?

0,75

Ta c6 nhan xét: M6t sb chinh phuong khi chia cho 3 s& 6 s6 du
la 0 hoic 1.

Gia sir @ va b1a hai s “than thiét” = a® +b*:3.
Ta sé chang minh ca @ va b déu chia hét cho 3.

That vay, gia st trong hai s6 @ va b c6 mot sé khong chia hét
cho 3. Khéng mat tinh tong quat, gia sirsé do 1a a.

Suyra @° chia 3 du 1.
Vi @’ +b?:3va a’ chia 3 du 1 nén b*phai chia 3 du 2. Diéu
nay vo i vi b?khi chia cho 3 c6 sb du 1a 0 hoac 1.

Vay diéu gia st 1a sai. Do d6 néu a va b 1a hai s “than thiét” thi
ava b déu chia hét cho 3.

0,50

2021

Tap hop X c6 { } = 67356 chia hét cho 3.

S6 cap s6 “than thiét” 1a &2672 =226128.

0,25

b)

Trong ky thi chen déi tuyén néing khiéu ciia trwomg T c6 Nmon
(neN,n>5), mgi mon thi déu c6 thi sinh tham gia va théa
mdn dong thoi cdc diéu kign sau:

- C6 it nhdt 5 mdn c6 sé lwgng thi sinh tham gia d6i mét khéac
nhau.

- Vi 2 mén thi bét ki, luén tim dwec 2 mon thi khac ¢ téng so
Iwong thi sinh tham gia bang véi téng sé lweng thi sinh cia 2

0,75
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mon do.

Haéi ky thi c6 it nhdt bao nhiéu mén dwoc té chirc?

Goi n[i] 1a s6 mén thi c6 sb lwong thi sinh tham gia 1a
i(i,n[i]eN).
Goi S ={i|i>0,n[i]>0}.

Do c6 it nhat 5 mon c6 s6 lugng thi sinh tham gia d6i mét khac
nhau nén S c6 it nhat 5 phan tir.

0,25

Gia sir a,b(@ > b) a2 phan tir I6n nhét cua S va
d,e(d > e)lahai phan tir nhé nhat cia S .

Ro rang n[a],n[b],n[d],n[e] déu lén hon hoc bing 1.

Lay 1 mén c6 sb lwong thi sinh tham gia la@ va 1 mén ¢6 s6
lwong thi 1a b . Theo diu kién 2, tdn tai hai mon khéc c6 tong sé
lwong thi sinh tham gia la a+b. Vi a,b(a>b) 1a2 phan ti
I6n nhét cua S nén hai mén khac nay phai ¢6 1 méon cé sé lugng
thi sinh 1a @, 1 mén ¢6 s lugng thi sinh 1a b, dan dén
n[a]=2,n[b]>2.

Lai lay 2 mon c6 s6 lugng thi sinh tham gia la a . Theo diéu kién
2, ton tai hai mon khac cé tong sé luong thi sinh tham gia la 2a.
Vi a laphan tir 16n nhat caa S nén hai mén khéc nay phai c6 s6
lwgng thi sinh 14 @, dan dén nfa]> 4.

Lap luan tuong tu ta cling c6 n[d] >2, n[e] >4,

Vi S c6 it nhat 5 phan tir nén ta lay truong hop it nhat, S c6 5
phantr 1a a,b,c,d,e = n[c]>1.

Vay ky thi d6 c6 it nhat 4+ 2 +1+ 2 +4 =13 mén thi.

Ta c6 thé chi ra mot truong hop 12 sb thi sinh d thi cac mon lan
luot1al,1,1,1,2 2, 3,4, 4,5,5,5,5. (khong ldy vi du trir
0,25)

0,50
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