SO GIAO DUC VA PAO TAO  KY THI TUYEN SINH LOP 10 THPT CHUYEN THAI BINH
THAI BINH Niim hoc: 2021 — 2022
PE THI CHINH THUC Man thi: TOAN
(Danh cho thi sinh thi chuyén Toén, Tin)
Thai gian: 120 phat (khdng ké thoi gian phat de)
Bai 1. (2, 0 diém)

1. Cho f(x)=x*-3x-5 c0 hai nghiém la x,x,. Pat g(x)=x*-4. Tinh gia tri cua
T=9(x)-9(x).

2. Cho a,b,c la cac s6 thuc khac 0 va théa man (a+b+c) (1+%+1j = 1. Chung
a c

minh ring (& +b°) (b + ) (™ +a**) =0,
Bai 2. (2,5 diém)
1. Giai phuong trinh 4v/x+3+4/Xx =3x+9.

X2+ y?+ 2 _q

2. Giai hé phuong trinh X+y

V3X*+33+3/2X+y-1=3x+Yy+6

Bai 3. (3, 5 diém)

Cho tam gidc ABC nhon (AB < AC) néi tiép trong duong tron (O) cé cac duong cao
BE,CF citnhautai H.Goi S la giao diém cua cac duong thang BC va EF , goi M la giao
diém khac A cua SA va duong tron (O).

a. Chiing minh rang t&r gidc AEHF ndi tiép vd HM vubng goc vai SA.
b. Goi I 1atrung diém cia BC. Chirng minh rang SH vudng goc véi Al .
c. Goi T la diém ndm trén doan thang HC sao cho AT vuéng goc vai BT .
Chting minh rang hai duong tron ngoai tiép cua cac tam giac SMT va
CET tiép xGc véi nhau.
Bai 4. (1, 0 diém)
Gia str N 12 s6 ty nhién théa méan diéu kién n(n+1)+ 7 khong chia hét cho 7. Chiing minh rang

4n® —5n—1 khéng la s chinh phuong.
Bai 5. (0, 5 diém)

Cho a,b,c 1acéc sb thuc duong théa man a® +b? +c? =3abc. Tim gié tri Ion nhit caa biéu thic
a b c
= oA 7 2 T2 2 7T 52 2, 2
3a°+2b°+c° 3 +2c°+a° 3c+2a°+b
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
TH AI B INH Niam hoc: 2020 — 2021
PE THI CHINH THUC Man thi: TOAN
Thoi gian: 120 phat (khdng ké thai gian phat dé)

HUONG DAN GIAI
Bail. (2,0 diém)
1. Cho f(x)=x*-3x-5 c6 hai nghiém la x,x,. Pat g(x) = x> —4. Tinh gia tri cua
T=9(x)9(x)-

1 1

2. Cho a,b,c la cac s thuc khac 0 va théa man (a+b+c)(a -

j 1. Chung

minh rang (a3+b3)(b25 +c25)(c2°21+a2°21):0.
Loi giai
1.Cho f(x)=x*-3x-5 cd hai nghiém Ia x,X,. Pat g(x) = x* —4. Tinh gia tri cua
T=9(%)9(x)-
Vi X, X, langhiém cia f(X)=x*—-3x—5 nénta co:
{xf—3x1—5=0<:>{xf:3x1+5
X2 -3x,-5=0 |x.=3x,+5

. S KX = 3
Theo dinh ly Vi-et ta c6: nén:
XX, ==

T

9(%).9(%)
(X =4)(¢ -4)
(

3x,+5—-4)(3x,+5-4)

T

T

T =(3x +1)(3x, +1)

T =9%xX, +3(X +X,)+1
T=9-(-5)+3.3+1
T=-35

Vay T =-35.
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2.Cho a,b,c 1 céc sb thuc duong khac 0 va thoa man (a+b+c) (1+%+Ej =1. Chlng minh rang
a C

(a3+b3)<b25+C25)(C2021+a2021):0

Vi (a+b+C)[§+%+%j:1 nén a+b+c;t0:>(£+£+1j— !

a b c¢c) a+b+c
1 1 1 1
S| == +|—+—= (=0
[a a+b+cj [b cj

b+c b+c
+ =

0
a(@a+b+c) bc
< (b+c) ;+i =0
La(a+b+c) bc |
_ , .
o (b+0) bc+a®+ab+ac 0
| abc(a+b+c) |

o (b+c)(c+a)(a+b) _

abc(a+b+c)
a=-b
Slb=-c
c=-a

Vay (a+b7) (% +62) (¢ + ) =0 (dpem).
Bai 2. (2,5 diém)
1. Giai phuong trinh 4/x+3+4+/x =3x+9.

X2+ y?+ 2xy

2. Giai hé phuong trinh X+y
V3X*+33+3/2X+y-1=3x+Yy+6

Léi giai

=1

1. Giai phuong trinh 4v/x+3+4+/x =3x+9.
Diéu kién xac dinh: x>0, ta co:

Ax+3+4Jx =3x+9
& (X+3-4x+3+4)+2(x—2/x+1) =0

o (Wx+3-22+2(/x-1)?=0
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- IXx+3-2=0
Jx-1=0

X+3=4
Q{x—l < x=1 (tm DKXD)

Viy phuong trinh c6 nghiém duy nhat X =1

X2 +y?+ 2%y =1 (1)
2. Giai h¢ phuong trinh X+y
V3x* +33+32x+y-1=3x+y+6 (2)
{2x+y—120
bKXDb:
X+y=0
(1)<:>x2+y2+ﬂ=1
X+y

2Xxy 1
X+Yy

< (X+Y)*=2xy +

< (X+Y)° = 2xy(X+ Y) + 2xy = (X + Y)

Pt S =x+Y,P =xy(S?24P) taco:

S-25P+2P=S < S(S+1)(S-1)-2P(S-1)=0 < (S-1)(S*+5-2P)=0

S=1 X+y=1
= 2 = 2 2
S°+S-2P=0 X“+y +x+y=0

TH1: V6i x+y=1=y=1-X, thay vao (2) ta duoc:
M+3m=3x+l—x+6

S V3 +33+3/x =2x+7

— 3x% + 33+ 24/3%2 +33.3v/x +9x = 4x? + 28X + 49

— 643x2 +334/x = X +19x +16

= 36(3%" +33) x = x* + 361X + 256 +38X° + 32x* + 608X

< x* —70x% +393x? —580x+256 =0
< (x=1D*(x—4)(x-64)=0
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x=1=y=0 (TM)
S| x=4=y=-3 (TM)
X=64=y=-63 (TM)

TH2: Vi X2+ y? + X+ y =0. Ta coi dy la phuong trinh bac hai 4n X .

Pétontai X thi A=1-4(y*+y)>0< 4y* +4y-1<0

©4£y+1+ﬁj[y+l_ﬁjso

2 2
_1+\/§ <y< —1++/2
2 2
Tuong ty ta cling c6 —1+2\/§ <x< _12\/5 .

Suyra 2x+y-1<2. —1<0, khong thoa man diéu kién 2x+y—1>0 nén

~1++/2 N ~1++/2
2 2
truong hop nay hé vé nghiém.
Vay tap nghiém cua hé phuong trinh 1a {(1;0), (4;-3), (64;-63)} .
Bai 3. (3, 5 diém)

Cho tam giac ABC nhon (AB < AC) ndi tiép trong duong tron (O) c6 cac duong cao
BE,CF citnhautai H.Goi S la giao diém cua cac duong thang BC va EF , goi M la giao
diém khac A caa SA va duong tron (O).

a. Chirng minh rang t&r gidc AEHF ndi tiép vd HM vubng goc vai SA.

b. Goi I latrung diém cia BC. Chirng minh rang SH vudng goc véi Al .
c. Goi T la diém nam trén doan thang HC sao cho AT vuéng goc voi BT .
Chting minh rang hai dudng tron ngoai tiép cua cac tam gidc SMT va

CET tiép xuc véi nhau.
Loi giai
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a) Ching minh ring ti gidc AEHF néi tiép va HM vudng goc véi SA.
Vi AEH + AFH =90°+90° =180° nén tt gidc AEHF ngi tiép duong tron duong kinh AH

(dhnb).

Co tir giac BCEF néi tidp (B/E?: - BFC = 900).

— SFB = SCE (géc ngoai va gc trong tai dinh dbi dién cua ta giac ngi tiép).
Xét ASBF va ASCE co:
SFB = SCE (cmt); goc FSB I géc chung

— ASBF# ASEC(g.g) = :—E = :_E = SB.SC = SF.SE (1)

Co ta giac BCAM noi tiép duong tron (O) .Xét ASBM va ASAC c6
Géc SBM = SAC (géc ngodi va gc trong tai dinh déi dién cua ta giac noi tiép).
Géc MSB la goc chung

— ASBM# ASAC (g.g) = -2 =M _ spSc=SM.SA (2)
SA  SC

Tur (1) va (2)suy ra SF.SE = SM.SA= %:%, lai c6 géc MSF 14 géc chung

— ASMF# ASEA(c.g.c) = SMF = SEA (2 géc tuong éing)

= AMFE la néi tiép duong tron
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Suy ra 5 diém A,M,F,H,E clung ndm trén duong tron duong tron dudng kinh AH = Tu

giac AEHM noi tiép duong tron, suy ra goc HEA = HMS = 90°. (g6c ngoai va goc trong
tai dinh ddi dién cua tir gi4c noi tiép).

Suyra HM 1 SA.
b. Goi | la trung diém cia BC . Ching minh rang SH vuéng gdc véi Al .

Kéo dai AO cit duong tron tai D, khi dotacé DC J/ BH (cung vudng goc véi CA ) va

DB // CH (cung vudng goc véi BA ) nén BHCD Ia hinh binh hanh

Ma | 1a trung diém cua BC suyra | 1a trung diém cia HD, hay |,H, D thing hang.

Lai c6 DM L AM do AD la duong kinh, HM L SA nén D,H,M thing hang

Vay bén diém D, 1,H,M thang hang, suyra IM L AS .

Ma AH L Sl nén H latruc tam AASI = SH L Al.
c. Goi T 1a diém niam trén doan thing HC sao cho AT vuéng géc véi BT . Chieng minh
ring hai dwong tron ngoai tiép caa cac tam giac SMT va CET tiép xdc véi nhau.

Goi tia AH cit BC tai K, suy rati giac HKSM noi tiép do HKS + HMS =180°.

Xét AAMH va AAKS c6: SAH chung; AMH = AKS = 90°

— AAMH# AAKS (g.g) = 20 =AM A Ak = AMLAS (3)
AS AK
Tuong tu ta c6 tir giac HKEC noi tiép suy ra

AE _ AR AE.AC = AH.AK (4)

AAEH# AAKC ( g.
(g g):>AK AC

Tir (3) va (4)suyra AM.AS = AE.AC .

Theo gia thiét, ATB = AEB = 90° = AETB Ia tac giac noi tiép, suy ra ATE = ABE,

Ma ,@=ﬁ:ﬁ:ﬁ,laicéﬁchung

AT _AC

:AACT#AATE(g.g): AE = AE-AC = AT?

Vi ATE = ACT (cmt) nén AT latiép tuyén cua dudng tron ngoai tiép cua ACET (1)

Lai c6 AM.AS = AE.AC = AT? :ﬂzﬁ
AT AS
Xét AATM va AAST co: S/Aﬁ'chung;m:ﬂ (cmt)
AT AS

— AATM# AAST (C.g.C) = ATM = AST (2 goc tuong ing).

Suy ra AT latiép tuyén ctia dudng tron ngoai tiép cia ASMT (2)
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Bai 4.

Bai 5.

Tir (1) va (2) suy ra hai dudng tron ngoai tiép ciia cac tam giac ASMT va ACET tiép xtc
véi nhau.

(1, 0 diém)
Gia sir n 1a b ty nhién thoa méan diéu kién n(n+1) +7 khong chia hét cho 7. Ching minh rang

4n® —5n—1 khong la s chinh phwong.
1. Loigidi
Gia str ton tai s6 ty nhién n théa man diéu kién n(n+1)+7 khong chia hét cho 7 va
4n® —5n -1 la sb chinh phuong.

Taco 4n° —5n—1=(n+1)(4n* —4n-1)

Pit UCLN (n +1;4n2—4n—1)=d(d eN*)
Suvra n+1:d
u

Y18 an? —an—1:d
C6 4n*—4n—-1=4n(n+1)-8(n+D)+7:d = 7:d

Vi n(n+1) +7 khong chia hét cho 7 nén n(n+1) khong chia hét cho 7, suy ra n+1 khong chia
hétcho7,suyrad#7=d =1.

Do d6, n+1 va 4n? —4n—1 1 hai s6 nguyén t6 ciing nhau, ma tich cta ching la sé chinh
phuong suy ra N+1 va 4n® —4n—1 la c4c s6 chinh phuong.

Suyra 4n° —4n-1=a*(aeN) < (2n-1)°’-a’*=2< (2n-a-D(2n+a-1) =2

Vi 2n-a-1<2n+a-1

ok
n=—
~ 4
2n-a-1=1 1
2n+a-1=2 a=3 ,
= Rt , khéng thoa mé@n n,a 1a cac so tu nhién.
2n-a-1=-2 n——l
2n+a-1=-1 2
) 1
a=—

Vay gia st 1 sai, ta c6 diéu phai ching minh.
(0, 5 diém)
Cho a,b,c 1acéc sb thuc duong théa man a® +b? +c? =3abc. Tim gid tri I6n nhit caa biéu

a b c
+ +
3a°+2b*+c® 3b*+2c®+a® 3c*+2a’+b’

thac T =

Léi giai
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. a b ¢
Taco: a’+b?+c?=3abc o —+—+—=3
c ca ab

Ap dung bat dang thic AM —GM ta c6:

i+£+22 ii:g
bc ca bc ca ¢
ca ab ca ab a

a,c,,lac_2
bc ab bc ab b

Cong vé véi vé cua 3 bat ding thuc trén, ta co:
:>2(i+£+ijz2(1+1+1j:>£+1+££3
bc ca ab a b c a b c

Tiép tuc ap dung bét dang thire AM- GM ta co:
3a® +2b% +¢* =2(a’ +b” )+ (a’ +¢*) > 4ab + 2ac
a a 1 1
= < _—
3a®+2b*+c® 4dab+2ac 2 2b+c

Ap dung Cauchy — Schwarz ta co: %+ 1 + l > J

1 1 1(2 1
> =, <—| —+=
b ¢ b+b+c 2 2b+c 18(b c)

\ . , b 1(2 1 c 1/2 1
Hoan toan tuong ty, ta co: ﬁﬁ— —+—; ﬁﬁ— —+—
3b“+2c°+a° 18\c a 3c“+2a°+b° 18la b

N |-

Suy ra Ts%.(1+—+—)£%.3:>TS

7

u"="xayrakhia=b=c=1.

>

Vay GTLNcua T la

,d

N |-




