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 Mboén thi: TOAN

(Danh cho thi sinh thi chuyén Toan, Tin)
Thoi gian: 120 phit (khong ké thoi gian phat dé)
Bail. (2,0 diém)

1. Cho f(x)=x"-3x-5 c0 hainghiém 1a x,,x,. Pat g(x)=x>-4. Tinh gi tri ctia
T=g(x)g(x).

2. Cho a,b,c la céac sb thuc khac 0 va théa mén (a+b+c)(l+%+lJ = 1. Chung minh
a C

thing (a +5°)(B% +¢) (€ 0™ ) =0

Bai2. (2,5 diém)
1. Giai phuong trinh 4v/x+3 +44/x =3x+9.

2xy

- X+ +
2. Giai hé phuong trinh X+y

V3xT+33432x+y—-1=3x+y+6

1

Bai3. (3,5 diém)
Cho tam gidc 4BC nhon (4B < AC) ni ti€p trong dudng tron (0) c6 cac dudong
cao BE,CF catnhautai H.Goi S la giao diém cua céac duong théng BC va EF, goi M
1a giao diém khac 4 cua S4 va dudng tron (0).
a. Chung minh rang t gidc AEHF 1di tiép va HM vudng goc voi SA.
b. Goi I 1atrung diém cua BC. Chimg minh ring SH vudng goc v6i Al .
c. Goi T 1a diém nam trén doan thing HC sao cho AT vudng géc voi BT . Ching

minh riang hai dudng tron ngoai tiép cua cac tam gidc SMT va CET tiép xuc véi
nhau.

Baid. (1,0 diém) ‘ ,
Gid st n 1a so tu nhién thoa man di€u kién n(n+1)+7 khong chia hét cho 7. Ching

minh rang 4n° —5n—1 khong 1a s chinh phuong.
Bai5. (0,5 diém)

Cho a,b,c 1a cac sb thuc duong thoa min a> +b> + ¢ = 3abe . Tim gié tri 1on nhét cua

.2 b c
biéu thuc T = 4 + +
3@ +2b% +c* 3D +2c7 +a’ 3¢ +2a° + b
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
TH AI B INH Nim hoc: 2020 — 2021
PE THI CHINH THUC Moén thi: TOAN

Thaoi gian: 120 phit (khong ké thoi gian phat dé)
HUONG DAN GIAI
Bai 1. (2, 0 diém)
1. Cho f(x)=x"-3x-5 c0 hai nghiém 1a x,,x,. Pat g(x)=x>-4. Tinh gi tri ctia
T=g(x1)-g(x2).

l} = 1. Chuing minh

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

rang (a3 +b3)(b25 +czs)(02021 +a2°21) =0.
Loi gidi
1. Cho f(x)=x"-3x-5 co hai nghiém la x,,x,. Pat g(x)=x"-4. Tinh gia trj cua
T=g(x)g(x,).

Vi x,,x, 1a nghiém cta f(x)=x"-3x-5 nén ta co:

)c12—3)c1—5=0<:> X =3x,+5
x; =3x,-5=0 X2 =3x,+5
X +x,=3

Theo dinh 1y Vi-et ta co: { nén:

xx, ==5
T=g(x)g(x,)

(' ~4)( —4)
(

3x,+5-4)(3x,+5-4)

T

T=
=(3x,+1)(3x, +1)
T=9x1x2+3(x1+x2)+1

T=9-(-5)+3.3+1

T=-35

Vay T'=-35.

2. Cho a,b,c 1a cac sb thuc duong khac 0 va thoa man (a +b+c)(l+z+lj =1. Chung
a C

minh ring (@ +5)(5% +¢¥)(™ + ™) =0

Vi (a+b+c)(l+—+lj=1nén a+b+c¢0:(l+l+lj= L
a

c a b c a+b+c
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1 1 1 1
== +|—+—1|=0
(a a+b+c] (b cj

b+c Jrb+c_
a(a+b+c) bc

0

< (b+c) ;+i =0
| a(a+b+c) bc |
_ , -

o (b+o) bc+a +ab+ac _0
| abc(a+b+c) |

o (b+c)c+a)a+b) _0

abc(a+b+c)
a=-b
S| b=—c
c=-a

Vay (@ +5)(5% +¢¥)( +a*") =0 (dpem).

Bai2. (2,5 diém)
1. Giai phuong trinh 4+/x+3 +4/x =3x+9.

2xy 1

X+t +
2. Giai hé phuong trinh X+y

NV3x7+33432x+y-1=3x+y+6
Loi giai

1. Giai phuong trinh 4v/x+3 +4/x =3x+9.

Diéu kién xac dinh: x>0, ta co:

4x+3 +4/x =3x+9

o (x+3-4Jx+3+4)+2(x=2Jx +1)=0
o Wrxt3-22+2(Wx-1)2=0

Jr+3-2=0
=
Jx-1=0

x+3=4
= < x=1 (tm DKXD)
X =

Vay phuong trinh c6 nghiém duy nhéat x =1

x4yt + 29 )

1
2. Giai hé phuong trinh X+y )

N3x? 43343 2x+y—1=3x+y+6 (2)
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2x+y-120

bKXDb: {
x+y#0

2xy _1

1 2 2
(ex*+y +x+y

2xy _1
X+y

& (x+y) —2xp+

= (ery)3 —2xy(x+y)+2xy=(x+y)
bat S =x+y,P=xy(S2 Z4P) ta co:

ST-2SP+2P=5 & S(S+D(S-D-2P(S-1)=0 < (S-1)(S*+S-2P)=0

S=1 x+y=1
< 2 A 2 2
S +§-2P=0 X +y +x+y=0

TH1: Véi x+y=1= y=1-x, thay vao (2) ta duoc:
Bx 4334320+ l—x—1=3x+1-x+6

A3 +33+3x =2x+7

= 3x2 £33+ 243x7 +33.3Vx + 9x = 4x? + 28x + 49

= 6\3x7 +33 Jx = x> +19x +16

= 36(3x” +33) x = x* +361x" +256+38x" +32x +608x

< x*—70x" +393x° —580x+256 =0
S (x=1)’(x—4)(x—64)=0

x=1=y=0 (T™)
S|lx=4=>y=-3 (T™M)
x=64=y=-63 (TM)

TH2: V6i x> +1? +x+ y=0. Ta coi ddy la phuong trinh bac hai 4n x.

D& ton tai x thi A=1-4(y"+y)20<4y> +4y-1<0

@4(y+1+2\/§J[y+1_\/EJ§O

2
_1+ﬁ£ys—1+ﬁ
2 2
Tuwong tu ta cling ¢ —1+2\/§Sxﬁ_12\/§.
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Suyra 2x+y—-1<2.

~1<0, khong thoa mén diéu kién 2x+ y—1>0 nén

—1442 N —1++2
2 2
truong hop nay hé vo nghiém.

Vay tap nghiém cua h¢ phuong trinh 1a {(1;0),(4;-3),(64;-63)} .

Bai3. (3,5 diém)
Cho tam giac ABC nhon (4B < AC) ndi tiép trong duong tron (0) cb cac duong
cao BE,CF catnhautai H.Goi S la giao diém cua céac duong théng BC va EF, goi M
1a giao diém khac 4 cta S4 va dudng tron (0).
a. Chirng minh rang t&r gidic AEHF ndi tiép va HM vudng gboc voi SA.
b. Goi I 1atrung diém cua BC. Chimg minh ring SH vudng goc v6i Al .
c. Goi T 1a diém nam trén doan thang HC sao cho AT vudng goc véi BT . Ching
minh rang hai dudng tron ngoai tiép cua cac tam giac SMT va CET tiép xuc véi
nhau.

a) Ching minh ring tir gidc AEHF ndi tiép va HM vudng goc véi SA.

Vi AEH + AFH =90°+90° = 180° nén tir gidc AEHF 1di tiép dudng tron dudng
kinh 4H (dhnb).

Cé tir giac BCEF noi tiép (EE\C = BFC= 900) :

— SFB = SCE (goc ngoai va goc trong tai dinh d6i dién cua tir giac noi tiép).
Xét ASBF va ASCE co:

SFB = SCE (cmt); goc FSB 1a goc chung

= ASBF# ASEC(g.g) = z—g = z—g = SB.SC = SF.SE (1)
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Co tir gidc BCAM noi ti€p duong tron (0) .Xét ASBM va ASAC ¢6
Goc SBM =SAC (g6c ngoai va goc trong tai dinh d6i dién cua tir giac ndi tiép).
Goc MSB 1a gbc chung

)SB SM

= ASBM# ASAC(g.g)= = SB.SC =SM .54 (2)

Tur (1) va (2)suy ra SF.SE = SM.SA= S—A}; :g_E lai ¢6 goc MSF 1a goc chung

= ASMF# ASEA(c.g.c)= SMF = SEA (2 goc twong Ging)
= AMFE 1a noi tiép duong tron
Suy ra 5 diém A, M,F,H,E cung nam trén duong tron duong tron duong kinh 4H

= Tu giac AEHM ndi tlep duong tron, suy ra goc HEA = HMS =90°. (gbc ngoai va
goc trong tai dinh d6i dién cua tir gidc noi tiép).

Suyra HM 1 SA.
b. Goi / 1a trung diém ciia BC. Ching minh ring SH vudng géc véi AI.
Kéo dai AO cit dudng tron tai D, khi d6 ta co DC j/ BH (cing vudng goc véi CA )
va DB // CH (cung vudng goc v&i BA ) nén BHCD la hinh binh hanh
Ma 7 1a trung diém ctia BC suy ra I 1a trung diém cua HD, hay I, H,D thang hang.
Laic6 DM L AM do AD 1a dudng kinh, HM L SA nén D,H,M thing hang
Vay bon diém D,1,H, M th?mg hang, suyra IM 1 AS.

Ma AH 1 SI nén H la tryc tam AASI = SH 1 Al.
¢. Goi 7 la diem nam trén doan thang HC sao cho AT vudng goc véi BT . Chirng

minh rang hai dwong tron ngoai tiép ciia cic tam giac SMT va CET tiép xiic voi
nhau.

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

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

AH _ AM

= AAMH# AAKS (g.g)= Tl

= AH.AK = AM .AS (3)

Tuong tu ta co tr giac HKEC noi tiép suy ra

AMEH# AMKC(g.g)= jlli AR 4B.AC=AH.AK (4)

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

Theo gia thiét, ATB = AEB = 90° = AETB 1a tirc gi4c ndi tiép, suy ra ATE = ABE ,

Ma ABE = ACT = ATE = ACT, lai ¢o TAE chung

AT _AC
AE

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

Vi ATE = ACT (cmt) nén AT 1 tiép tuyén cta dudng tron ngoai tiép cua ACET (1)
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Bai 4.

Bai S.

AM _ AT
AT  AS
AT

Xét AATM va AAST co: S/A\Tchung;ﬂz— (cmt)
AT  AS

LaicOd AM.AS = AE.AC = AT* =

= ATM# AAST(c.g.c) = ATM = AST ( 2 gbc tuong Ung).
Suy ra AT 1a tiép tuyén clia dudng tron ngoai tiép ctia ASMT (2)

T (1) va (2) suy ra hai dudng tron ngoai tiép clia cac tam gidc ASMT va ACET tiép

xuc voi nhau.

1, 0 diém)
Gid su n 1a so ty nhién thoa man di€u kién n(n+1)+7 khong chia hét cho 7. Ching
minh rang 4n° —5n—1 khong 13 s chinh phuong.
Loi giai
Gia st ton tai s6 tw nhién n thoa man diéu kién n(n+ 1)+7 khong chia hét cho 7 va
4n* —5n—-1 1a sb chinh phuong.
Ta co 4n’ —Sn—1=(n+1)(4n’ —4n—1)

bit UCLN (n+l;4n2 —4n—1)=d(d eN*)

S n+l:d

uy ra

4w —an—1ia

Co 4n* —4n—-1=4n(n+1)-8(m+1)+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 hét cho 7 ,suyra d #7=d =1.

Do d6, n+1 va 4n’ —4n—1 1a hai s6 nguyén t6 cing nhau, ma tich ctia ching 13 s6 chinh
phuong suy ra n+1 va 4n* —4n—1 1a cac s6 chinh phuong.

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

Vi2n—a—-1<2n+a-1

5
n=-
4
2n—a-1=1 1
2n+a-1=2 =5 o o .
= S ,khong thoa man n,a 1a cac so ty nhién.
2n—a—-1=-2
n=——
2n+a—-1=-1 2
1
a=—
2

Vay gia st 1a sai, ta c6 diéu phai chirng minh.

(0, 5 diém)
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Cho a,b,c 1a cac sb thuc duong thoa min a* +b> + ¢ = 3abe . Tim gié tri 1on nhét cua

.2 b c
biéu thuec T = a + +
3@ +2b% +¢* 3P +27 +at 3¢t +24a + b
Loi giai
Tacd: a® +b* +¢* =3abc<:>i+i+£=3

bc ca ab

Ap dung bat dang thic AM —GM ta co:

Cong vé véi vé cua 3 bat ding thie trén, ta co:
=2 i+i+i 22 l+1+l :>l+l+ls3
bc ca ab a b c a b c
Tiép tuc 4p dung bat dang thirc AM- GM ta co:
3a2+2b2+c2:2(a2+b2)+(a2+cz)24ab+2ac
a a 1 1

= < ——
3a’+2b*+c® 4ab+2ac 2 2b+c

Ap dung Cauchy — Schwarz ta c6: l+l+lz ) :>l. ! gi(g+l)
b b ¢ b+b+c 2 2b+c 18\b ¢
Hoan toan tuong tu, ta co: %Si(ngl)’ %gi(g.,.lj
3b"+2c"+a” 18\c a 3c+2a"+b~ 18\a b

Suy ra Tsl.(l+l+l)sl.3:>T_l.
6la b c) 6 2

Vay GTLN cua T la %,déu "="xayrakhi a=b=c=1.
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