SO GIAODUC VA PAOTAO  KY THI TUYEN SINH VAO LOP 10 THPT CHUYERN

QUANG TR] Khoa ngay 03 thang 6 nam 2021
Mon thi: TOAN
| DR CHINH THUTC | (Danh cho tét ci cac thi sinh)

Thai gian lam bai: 120 phit (khéng ké thoi gian phat dé)

Ciu 1. (2,0 diém)
Bing cdc phép bién dbi dai s, rat gon cdc biéu thire sau:

A =28 -5V18 +4432.
B= a-va ~(1-JE). véi a>1.

a-2Va +1
Ciu 2. (1,5 diém)
Cho ham s v=(1-m)x?. (1)
1. Tim didu kién cua m dé ham sé (1) df‘mg bién khi x > 0.
2. Véi gid trj ndo cda m thi dd thj ham sb (1) cét duong thing y =-x+3 tai diém co
tung d¢ bang 2 ?
Ciu 3. (1,5 diém)
Cho phuong trinh (&n x) x* - 2mx +2m-1=0.
1. Giai phuong trinh khi m =3.
2. Tim gid tri cia m dé phwong trinh c6 hai nghiém x,, x, sao cho biéu thic
4(x,x, +1)
X2 +x7 +22+xx,)
Céu 4. (1,0 diém)

Diém s6 trung binh ciia mot van dong vién bin sing sau 40 14n bin 13 8,25 diém. Két
qua cy thé duge ghi trong bang sau, trong d6 ¢6 hai 6 bj mo khdng doc dugc (danh diu *):

A=

dat gia tri nho nhét.

Piém s6 ctia mdi 1in bin 10 9 8 7
$4 lan bin 7 ¥ 15 &
Hay tim lai cac sb trong hai 6 d6.
Céu 5. (3,5 diém)

Cho tam gidc ABC vudng tai 4. Trén canh AC ldy diém F, v& FE vudng géc véi
BC tai E. Goi (0) la dudng tron ngoai tiép tam gisc CEF. Dudmg thing BF cit (0) tai
diém thir hai 1a D, DE cit AC tai H.

1. Chimg minh ABEF la ti gidc ndi tiép.

2. Chimg minh BCA = BDA.

3. Chirng minh hai tam gidc 4EO va EHO ddng dang.

4. Duomg thing AD cét (O) tai diém thir hai 12 G, FG cit CD i I, CG cét FD
tai K. Chimg minh /,K,H thing hang.
Céu 6. (0,5 diém)

Cho céc sb thyc x, y,z thoa man 0< x, y,z<1. Chimg minh ring

xX+y+z —2(xy+yz -I—zx)+4x}zSI.

HET




SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
QUANG TRI Khéa ngay 03 thang 6 nim 2021
Mon thi: Toan
(Danh cho tit ca cac thi sinh)
Thoi gian lam bai: 120 phiit (khong ké thoi gian phdt dé)

PE THI CHINH THUC

Cau 1. (2,0 diém) , q
Bang cac phép bién doi dai so, hay rat gon cac bicu thuc sau:

A=2J8 -5J18 +4/32
B= a—a (l—ﬁ),véi a>1.

a-2a+1

Céu 2. (1,5 diém)

Cho ham s y=(1-m)x*. (1)

1. Tim diéu kién ctia m dé ham sb (1) déng bién khi x> 0.

2. Vi gia tri ndo cta m thi do thi ham sé (1) cat duong thing y =—x+3 tai diém co
tung do bing 2?
Céu 3. (1,5 diém)

Cho phuong trinh (an x) x> —2mx+2m—1=0

1. Giai phuong trinh khi m=3.

2. Tim gia tri cia m dé phuong trinh c6 hai nghiém x,,x, sao cho biéu thuc

4o 4 (xl)c2 + 1)
xl2 +x22 +2(2+x1x2)
Céu 4. (1 diém)

Diém sd trung binh ctia mot van dong vién bin sing sau 40 1an ban 13 8,25 diém. Két
qua cu thé dugc ghi lai trong bang sau, trong d6 c6 2 6 bi mo di khong doc dugc (danh diu *):
Diém sb ciia mdi lan bin 10 9 8 7
S 1an ban 7 * 15 *

Hay tim lai céac sO trong hai 6 do.

Céu 5. (3,5 diém)

Cho tam giac ABC vudng tai 4. Trén canh AC lay diém F, v& FE vudng goc voi BC
tai £. Goi (0) 1a dudng tron ngoai tiép tam giac CEF. Pudng thang BF cat dudng tron (O)
tai diém thir hai 1a D, DE cit AC tai H.

1. Chtng minh tir gidc ABEF 1a tir giac noi tiép.

2. Chitng minh BCA=BDA.

3. Chirng minh hai tam giac AEO va EHO d6ng dang.

4. Puodng thang AD cit dudng tron (O) tai diém th hai 13 G, FG cat CD tai I, CG cét
FD tai K. Chimg minh 7, K, H thiang hang.

Céu 6. (0,5 diem)
Cho céc s6 thuc x, y, z théa man 0<x, y,z <1. Ching minh ring

dat gia tri nho nhat.

x+y+z—2(xy+yz+zx)+4xyzSl.
HET




HUONG DAN GIAI CHI TIET
Cau 1. (2,0 diém) o , 9
Bang cac phép bién doi dai so, hdy rat gon céac biéu thic sau:
A=2/8-5\18 +44/32
B= a=a (1—\/;), vol a>1.

a-2a+1
Loi gidi:
Tacd: A=28-5V18+4/32 =42 =152 +16+/2 =542
a—a _Naa-D) ( y_NaWa-) -
61—2—\/;4-1.(1_\/2)_ (\/;_1)2 '(1 \/Z)_ (\/;_1)2 =—Va

Vay A=5J2 va B=—Ja.
Céu 2. (1,5 diém)

Cho ham s6 y=(1-m)x*. (1)

1. Tim diéu kién ctia m dé ham s6 (1) dong bién khi x> 0.

2. V6i gia tri ndo ctia m thi d6 thi ham s6 (1) cit duong thang y =—x+3 tai diém c6
tung do bing 2?
Loi gidi:

1. Piéu kién dé ham s6 (1) dong bién khi x>0 1a 1-m>0< m<]1.

Vay dé dé ham s6 (1) dong bién khi x>0thi m<1.

2. Vi d6 thi ham s6 (1) cit duong thang y = —x+3 tai diém c6 tung do bang 2 nén giao
diém d6 c6 hoanh d6 x théa mén: 2=-x+3 < x=1.

Thay x=1,y=2 vao (1) taco: 2=(1-m).’ & 1-m=2<m=-1.

Véi a>1,taco: B=

Vay dé thoa mén diéu kién bai toan thi m=-1.
Cau 3. (1,5 diém)
Cho phuong trinh (4n x) x* - 2mx+2m—1=0
1. Giai phuong trinh khi m=3.
2. Tim gi4 tri cia m dé phuong trinh c6 hai nghiém x,x, sao cho biéu thuc

4(x1x2+1)
A: 2 2
X, +X, +2(2+x1x2)

dat gia tri nho nhét.

Loi gidi:

1. Khi m =3, phuong trinh da cho tr¢ thanh: x> —6x+5=0.

Vi a+b+c=1-6+5=0 nén phuong trinh c6 2 nghiém x, =1 va x, =5.

2. Vi a+b+c=1-2m+2m—1=0 nén phuong trinh c6 nghiém x, =1 va x, =2m-1
v&1 moi gia tri cua m.

. 4(x1x2+1) 4(x1x2+1) 4(2m—1+1) 8m 2m
Taco: 4=——— = = 2 . A laa 2
XA +2(2+4x%)  (x+x,) +4 (2m-1+1) +4 Am’+4 m’+1
Lai co: (m+1)" 20,Ym < 2m>=—(m’ +1),Vm < 22’" >-1,Ym
(m +1)

= A>-1,Vm, ddu “=" xay ra khi va chi khi m=-1.

Suy ra A4 dat gia tri nho nhét bang -1 khi m=—1.
Céu 4. (1 diém)

Piém sb trung binh cua mot van dong vién ban sung sau 40 1an ban 1a 8,25 diém. Két
qua cu thé duogc ghi lai trong bang sau, trong d6 c¢6 2 6 bi mo di khong doc dugc (danh dau *):



Piém s cia mdi lan ban 10 9 8 7
S 1an bin 7 * 15 *
Hay tim lai cac s6 trong hai 6 do.
Loi gidi:
Goi s6 1an bén tring 6 9 diém va 7 diém 1an lugt lax vay, (x,y e N *).

Tong s6 1an ban 1a 40 nén ta co: 7+x+15+y=40=x+y =18 (1).
Piém sb trung binh cong la 8,25 diém nén ta co:

10.7+9x;r08.15+7y:8,25<:>9x+7y=140 (2).

x+y=18
O9x+7y =140
Giai hé phuong trinh trén ta c6: x=7,y=11.

Tur (1) va (2) ta c6 h¢ phuong trinh {

Vay ta c6 bang:
Diém s6 ctia mdi 1an ban 10 9 8 7
S6 1an ban 7 7 15 11

Cau 5. (3,5 diém)

Cho tam gidc ABC vudng tai 4. Trén canh AC lay diém F, v& FE vudng goc voi BC
tai £. Goi (0) 1a dudng tron ngoai tiép tam giac CEF. Pudng thang BF cat dudng tron (O)
tai diém thir hai 1a D, DE cit AC tai H.

1. Chimg minh t&r giac ABEF 14 t& giac ndi tiép.

2. Chitng minh BCA=BDA.

3. Chtrng minh hai tam giac AEO va EHO ddng
dang.

4. Puong thang AD cat dudng tron (O) tai diém
tht hai 13 G, FG cat CD tai I, CG cit FD tai K. Chimg
minh 7, K, H thang hang.

Loi gidi:

1. Chimg minh t&r gidc ABEF 14 t& giac ndi tiép.

Ta c6: FAB+ FEB =90° +90° =180° nén suy ra t(r
giac ABEF 1a ttr giac noi tiép.

C

2. Chtirng minh BCA=BDA.
Ta c6: CAB = BDC =90° nén tt gidc ABCD 1 tr gi4c noi tiép.
Suy ra BCA = BDA (12 2 gbc cung chin cung 4B).
3. Chirng minh hai tam gidc AEO va EHO dong dang.
Trude hét ta chimg minh: OAE = CBD = OEH .
Trong tir giac ndi tiép ABEF ta co: FAE = FBE (Vi cung chin cung EF).
Suy ra OAE = CBD (1).
Trong tam giéc cAn ODE (cén tai O), ta ¢6: OED = w =90° —? ,
oy T N EOD — —
Ma EOD =2ECD (go6c ndi ti€p va goc ¢ tam cung chan cung E£D) — - ECD = BCD
Suy ra: OED =90° —?:900 ~BCD=CBD  (2).



Tu (1) va (2) suy ra: OAE = CBD = OEH .
Xét hai tam giac OAE va tam giac OEH co:
* Goc O chung;
* OAE = OEH (theo chung minh trén).
Vay AOAE ~ AOEH (g.g) .
4. Buong thang AD cat dudong tron (O) tai diém th hai 1a G, FG cat CD tai I, CG cit
FD tai K. Chung minh /7, K, H thang hang.
Trong tam giac CKF ta c6 CD va FG 1a cac duong cao nén giao diém cua chung 1a
truc tdm cua tam giac CKF.
Vi thé dé ching minh 7, K, H thang hang ta can ching minh KH 13 dudng cao cua tam
gidc CKF hay la can chiing minh KH | CF .
That vy, trude hét ta ¢ ODE = OAE (Vi cung bing OEH ).
Suy ra tir giac ADOE 13 tt giac noi tiép.
Tu d6 suy ra ADE = AOE (2 goc ndi tiép cung chin cung AE).
Ma ADE = GCE (Trong tir gidc ndi tiép, goc ngoai bang goc trong ddi dién).
Suy ra AOE = GCE (3).
Vi tir gidc ABEH 12 tir giac ndi tiép nén suy ra CBK = OAE (4)
Trong tam gidc KCB ta ¢6: CKB =180° —(@+@T<) =180° —(@+@7() ®)

Lai co DHA = OHE = OEA (theo ching minh ¢ cau 3)
Suy ra DHA =180° —(/TO\E+0’A\E) (6).

Tw (3), (4), (5) va (6) suy ra CKB = DHA hay CKD = DHA
Suy ra tir giic CKDH 1a tir giac noi tiép.
Suy ra CHK = CDK =90’ (2 goc ndi tiép cung chin cung CK).
Suyra KH L CF.
Vay I, K, H thang hang.
Ciu 6. (0,5 diém)
Cho céc sb thuc x, y, z thoa man 0<x, y,z <1. Chung minh r?mg
x+y+z—2(xy+yz+zx)+4xyz <1.

Loi giai:
xy(z—l)SO
Vi0<x,y,z<1 =4yz(x-1)<0=3xpz—(xy+yz+2x) <0 (1)
Zx(y—l)SO

Laico (x-1)(y-1)(z-1)<0=> xyz—(xy+yz+zx)+(x+y+2) <1 (2)
Cong theo vé cta (1) va (2) ta c6: x + y+z—2(xy + yz +2x) + dxyz <1 (dpem).
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