SO GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
Nam hoc: 2022-2023
[PE CHINH THUQ Mon thi: TOAN
Ngay thi: 03/6/2022
Thoi gian lam bai: 150 phit (Khéng ké thoi gian phdt dé)

Ciu 1 (2,5 diém) Cho biéu thirc:

+b+2vab
A= J; + e ;_\/;“._’__ a__. _a VéiaV3b1é0é656
Voo 0=0||Va+vb atb+2Vab b—a

thyc duong khic nhau.

a) Rit gon biéu thirc A.

\[c: a \/; a i
b) Tinh gié tr cia B = | <= | khi a = 7-4y3
> \/;.*.\/I; b—a \/;-.{.\/{; a+b+2Vad

vab=T+4V3.

Cau 2 (2,0 diém) Cho phuong trinh z° — 2mz +m — 2 = 0 (m la tham s6).
a) Tim tét ca cac gi4 tri m dé phuong trinh ¢6 2 nghiém phan biét duong.

b) Goi ,,,14 céc nghiém cita phuong trinh. Tim 7 dé biéu thitc M = — 2022
z, +z, — 62,7,
dat gi4 trj nho nhit.
Ciu 3 (2,0 diém)

a) Giai phuong trinh: vz + V1 — z + /z(l_z) —1véiz€R.
b) Chimg minh ring: A = a” — & chia hét cho 7, véimoi a € Z.

Ciu 4 (3,5 diém) Cho tam giéc nhon ABC (AB < AC) ndi tiép dudng tron (0), M 12 trung
diém BC; BE, CF la céc dudng cao (E, F la chan cac dudng cao). Cic tiép tuyén véi dudng tron
(0) tai B va C cét nhau tai . Goi N, P lén lugt Ia giao diém cua BS véi EF, ASvé6i () (P = A)
. Chimg minh ring:

a) MN L BF .

b) ABCP = AC.BP.

c) CAM = BAP
HET

Thi sinh khong dugc sir dung tai ligu. Cdn bj coi thi khong gidi thich gi thém
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PE THI CHINH THUC

Bai 1. (2,5 diém)

vOli a va b

+ —
Ja+b b-a)\Ja+Jb a+b+2Jab b-a

1a cac sb thuc duong khac nhau.
a) Rut gon biéu thire 4.

Ja a Ja a
b) Tinh gid tri cia B = + : - khi a=7-43 va
(\/Z+\/B b—a)\Ja+b a+b+2ab

Cho biéu thirc 4 = (

\/Z a ][ \/; a ]_a+b+2x/£

b=T7+4/3.
Bai 2. (2,0 diém)
Cho phuong trinh x* —2mx+m—2=0 (m 1 tham sd).
a) Tim tit ca cac gia tri m dé phwong trinh ¢6 2 nghiém phan biét duong.
-2022

2

b) Goi x,,x, 1 cac nghiém ciia phuong trinh. Tim m dé biéu thic M = >
X, +x, —6x,x,

dat gia
tri nho nht.
Bai 3. (2,0 diém)
a) Giai phuong trinh: x +v/1—x + Jx(1-x)=1voi xeR.
b) Chirng minh rang: 4 =a’ —a chia hétcho 7, véimoi a e Z.
Bai 4. (3,5 diém)

Cho tam giéc nhon ABC (AB < AC) ndi tiép duong tron (O), M 14 trung diém BC; BE,CF
1a cac duong cao (E, F 1a chan cac dudng cao). Cac tiép tuyén v6i dudng tron tai B va C cit nhau tai
S.Goi N, P lan luot 1 giao diém ctia BS véi EF,AS véi (O) (P # A). Chimg minh ring:

a) MN L BF .

b) AB.CP = AC.BP.

c) CAM = BAP.
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Hwéng din giai:
Bai 1. (2,5 diém)

2 , \/g a \/; a a+b+2\ab
Cho biéu thuc A4 = + : - _
Ja+b b-a)\Na+b a+b+2ab b-a

1a cac s thuc duong khac nhau.
a) Rut gon biéu thirc 4.

\Na a \Na a
b) Tinh gid tri cia B = + : - khi a=7-43 va
(\/a ++b b—a ) \NJa++b a+b+2\ab

vol a va b

b=T7+43.
Loi giai
a) V6i a,b 1a cac s6 thuc duong khéc nhau, ta co6:
A= Ja e | Ja B a _a+b+2\/E
Ja+\b b-a)Ja+b a+b+2ab b-a

| Ve 4 | Va4 ) (\/E+\/Z)z
Vards (arNB)a ) || o+ b (Ja o)

 Va(VaB)-a Na(asvB)-a  (dasb)

_(\/Z+\/B)(\/Z—\/E). (\/E+\E)2 (\/5+@)(\/;—\/5)

_ a—~ab—-a a+ ab—a+ (\/E"'\/B)z
(\/Z+\/E)(\/Z—\E)'<@+\/E)2 (\/5+x5)(\/2—\/3)

i _Jab (\/5+\@)2+ (x/5+\/3)2

(x@h@)(\/;— b)' Jab (\/5+\/3)(\/5—\/3)

e b) Jaedh

T b Nab

Vay A=0.

b) Theo a), ta co:

B:( Ja_ . a M Ja  a j:—&—@
Ja+b b—a)\Ja+\b a+b+2Jab) Ja-b

Khi a=7- 4\/5 vab=T7+ 4\/5 thoa man a,b 1a cac s6 thuc duong khéc nhau, ta c6:

Ja=71-43 = /(2—\/§)2 =‘2—\/§‘=2—x/§;
\/B:\/7+4\B:,/(2+\B)2 :‘2+\B‘=2+\@;
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2+43-2-V3 4 2 23,
C2-3-2-3 23 3 3
23

Vay B:Tkhia:7—4\/§vé b=7+43.

=B

Bai 2. (2,0 diém)
Cho phuong trinh x> —2mx+m—2=0 (m 1a tham sd).
a) Tim tat ca cac gia tri m dé phuong trinh c¢6 2 nghiém phan biét duong.
-2022

2 2
X, +x; —6xx,

b) Goi x,,x, 1a cdc nghiém cua phuong trinh. Tim m dé biéu thirc M = dat gia

tri nho nht.
Loi giai
Cho phuong trinh x> —2mx+m—2=0 (m 14 tham sd) (1).
a) Dé phuong trinh (1) ¢6 hai nghiém phan biét dwong thi:

A>0 (—m)z—l(m—2)>0 m —m+2>0 1Y 7 0
—>01{2m>0 S im>0 = [m__j "1  ems2.
¢ m=-2>0 m>2 M>2

C

—>0

a

Vay m > 2 thi (1) c6 hai nghiém phan biét duong.

2
b) Phuong trinh (1) ¢c6 A’ = (m —%) +% >0 v6i moi m = (1) ludn c6 hai nghiém phéan biét

e . A s . .| XX, =2m
X,;Xx, v61moi m , theo hé thuc Vi-et, ta co: .
XX, =m-—2

-2022 -2022 -2022 -2022
= M = 3 > = 2 = 3 = 3
X+ Xy —6x,x, (xl +x2) —-8x,x, (2m) —8(m—2) 4m” -8m +16
-2022 S —2022 337
4(m-1) +12 12 2

Vay MinM:% khi m=1.

Bai 3. (2,0 diém)
a) Giai phuong trinh: v/x +V1—x +/x(1-x) =1 véi x e R.

b) Chirng minh ring: 4 =a’ —a chia hét cho 7, véimoi a e Z.
Loi gii
a) DPKXD: 0<x<1.

\/;+\/l—x+,/x(l—x) =1

Dit a=x>0 a+b+ab=1 a+b+ab=1
a = = R
T b=Jl=x>0 a+b* =1 (a+b)2—2ab=1
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S=1

™
_|S=a+b20 S+P=1 28 +2P =2 S?24+285-3=0 {P=0( )
bat = & = =4

P=ab>0 §*-2P=1 |S*-2P=1 P=1-S§ S=-3

(KTM)

. a+b=1 . .

Vé6i S=LP=0 ta co b=0 = a,b 1la hai nghiém cua phuong trinh
a =

xz—x:0<:>x(x—1):O<:>[x

Vay a=0;b=1hodc a=1;b=0;

y Jx=0 N
Véia=0b=1= < x =0 (théa man);
Vi-x=1
g Jx =1 o
Véia=1b=0= < x =1 (thdéa man);
VI-x=0

Vay phuong trinh c6 tdp nghiém la § = {0; 1} .

b)V6imoi aeZ tacd: A=a’ —a :a(a(’ —1) = a(a3 —1)(a3 +1).

Néu ai7= A4:7;

Néu a khong chia hét cho 7 thi a=1,2,3,4,5,6(mod7)= a’ =1,6(mod7) = &’ —1:7 hodc
a+1i7= 4i7.

Vay A4:7 véimoi aeZ.

Bai 4. (3,5 diém)

Cho tam giéc nhon ABC (4B < AC) ndi tiép duong tron (O), M 14 trung diém BC; BE,CF
1a cac duong cao ( E, F 1a chan cic dudng cao). Cac tiép tuyén véi dudng tron tai B va C cét nhau tai
S.Goi N, P lan luot 1 giao diém ctia BS véi EF,AS véi (O) (P # A). Chimg minh ring:

a) MN L BF .

b) AB.CP = AC.BP.

c) CAM = BAP.

Loi giai
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a) MN L BF .

) . B .
Ta c6 ABEC vudng tai £ c6 EM la trung tuyén = EM = TC =MB =MC = AMEC can tai

M = MEC = ACB ;
Ta gidc BFEC ¢6 BFC=BEC =90°= t& gidc BFEC néi tiép dudng tron duong kinh
BC = FEA= ABC (cung bu véi I?E\C);

:>]\7E7V=180°—(]\7E\C+@) :1800—(@+@) = BAC (tong ba goc trong AABC);

Ta lai co BAC = CBS (goc ndi tiép va goc tao boi tia tiép tuyén va diy cung cing chin BC )
. WEN = CBS = BiC).

Ma MBN +CBS =180° (hai goc k& bu) = MEN + MBN =180° = t& gidac BMEN ndi tiép
= BMN = BEN (hai géc ndi ti€p cung chan BN );

Vi BEN = BCF (hai goc ndi tiép cung chin 2377) — BMN = B/a?(: B/E]\V) , hai gbc nay lai &
vi tri dong vi nén MN//CF .

Do theo dau baitaco CF 1 BF = MN 1 BF .

b) AB.CP = AC.BP.
Xét ASBP va ASAB co:

S chung;
SBP = SAB (goc ndi tiép va goc tao bai tia tiép tuyén va diy cung cung chin 2373) ;
BP SB
= ASBP» ASAB(g.g) = —=—(1);
(gg)=-Z=0 (1

Xét ASCP va ASAC co:
S chung;

SCP = SAC (g6c ndi tiép va goc tao boi tia tiép tuyén va ddy cung cung chin (/?_f’) ;
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cp  SC
= ASCP» ASAC(g.g)=—=—(2);
(e8)=Zc="54 @
Ma theo tinh chét hai tiép tuyén cét nhau, ta c6 SB = SC (3);
Tu (1), (2) va (3) taco: Br_CP < AB.CP = AC.BP.
AB AC

¢) CAM = BAP.
Van dung dinh 1y Ptolemy, ta c6 to giac ABPC noi tiép (O) = AP.BC = AB.CP+ AC.BP;
Theo cau b) thi AB.CP = AC.BP = AP.BC =2BP.AC = AP.2CM =2BP.AC

= AP.CM :BP.AC:£:£;
P CM
Xét ABPA va AMCA cé:
BPA = MCA (hai gbc ndi tiép ciing chan Zl_l})' AP _AC (chung minh trén);
g 01 Iep cung " BP M g ;
— ABPA » AMCA(c.g.c)= CAM = BAP.
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