SO GIAO DUC VA PAO TAO DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN LE QUY PON
THANH PHO PA NANG NAM HQC 2020 — 2021
__________________ Moén: TOAN (chuyén)

Thoi gian lam bai: 150 phit (khdng ké thoi gian phdt dé)

Céu 1. (2,0 diém)
a) Chimg minh rang voi moi gia tri dwong, khac 1 cua x thi biéu thirc 4 khong nhan gia tri nguyén, véi:

P R S o | I SE) N
Jr+1 Jr—1fladx 4] x—2Jx+9
2 2 2 2 2 2
b) X¢ét cac bo (x;y;z) théa man M:x__i_y__i_% v6i a, b, ¢ 1a cac s thuc khac 0.

a+b 4+ a b oc
) 2020 2020 22020
Tinh gia tri cua biéu thuc: Q = i + R + peres
Céu 2. (1,0 diém) Trén d thi ham sé y =—0,5x%, cho diém M c6 hoanh d6 duong va diém N c6 hoanh do
am. Puong thang MN cit truc Oy tai C véi O 1a gbe toa do. Viét phuong trinh duong thing OM khi C la
tam dudng tron ngoai tiép tam giac OMN.
Cau 3. (2,0 diém)

a) Giai phuong trinh: 3x* — x* 4 2x — 28+ (x* —4)3/x* =7 = 0.

3x+4xy —x° :3y(y—|—3)

b) Giai hé phuong trinh: 8-
\/x2 —6y+1 —|—\/y2 —2x+9 :E

Céu 4. (1,0 diém) Tim tat ca cac gia tri cia m dé phuong trinh:
(22 + x—m® +2m —15)(2x* +3x —m’ + 2m —14) =0
c6 bon nghiém phéan biét x,, x,, x,, x, théa man x’ +x; +x7 + x; = 3x,x,.

Cau 7. (2,0 diém) Cho tam gisc ABC nhon (13 = 6) noi tiép dudmg tron tim O. Céc dudng cao xuat phat tir

B va C lan luot cit duong thang 40 1an luottai D va E. Goi H 1a truc tAm gidc ABC va O’ 1a tAm duong
tron ngoai tiép tam giac HDE. Chiing minh rang:

a) Tam giac HDE ddng dang voi tam giac ABC va AH 1a tiép tuyén cua (O' )

b) Puong thing A0’ di qua trung diém cua doan BC.

Ciu 6. (1,0 diém) Cho tam giac ABC nhon (4B = AC), ndi tiép dudng tron tam O. K& dudng phan giac AD,
(D € BC) clia tam gidc d6. Lay diém E d6i xtng v6i D qua trung diém cia doan BC. Dudng thing vudng goe
vol BC tai D cat AO & H, dudng thang vudng goc véi BC tai E cat & AD tai K. Ching minh rang tr gidc
BHCK ndi tiép.

Céu 7. (1,0 diém) Cho cic sb thuc duong x, y, z thoa min x + y+ z <3. Chtng minh ring:

2 2 2 2 2 2
\/x Yy +\/ y +z +\/ ZHY 32 \/x+y+\/y+z+\/z+x
xy yz zx

xy(x—i—y) yz(y-l—z) zx(z+x)
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SO GIAO DUC VA PAO TAO DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN LE QUY PON
THANH PHO PA NANG NAM HQC 2020 — 2021
__________________ Mén: TOAN (chuyén)

Thoi gian lam bai: 150 phit (khong ké thoi gian phdt dé)

Cau 1.

a) Vo1 x>0 va x=1, ta co:

A=

Va1 Jx+1 1_£]_ 3
el Jx—1)4dx 4] x—2Jx 49
R .
] (Varn)(Va-1) |4 x—2vx 49
:—4\/} 1—x 1

1
. _ =1— .
x—1 4Jx x—2Jx+9 x—2Jx +9

1
Vay A=1————+——.
4 x—2Vx+9

Néu A€ 7 thi lf(x—2\/;+9 ma: x—2\/;+9:(\/;—1)2+8>1 nén A khong thé 1a sb nguyén.

2 2 2 2 2 2
BTacs: 52— > >
a a +b"+c b a +b"+c c a +b" +c
2 2 2 2 2 2 2 2 2
N X y z X y z X +y +z
Teddésuyra: —+—=—+—> + + = .
y a2 bZ CZ a2 +b2 +CZ a2 +b2 +CZ a2 +b2 +cZ a2 +b2 +CZ

Do d6 dang thirc xay ra khi va chi khi x=y=2z=0.

Tirdo O = 0.

Cau 2.

Ta goi: M(m;—O,sz), N(n;—O,Snz), C(xq3pc) trong d6 m> 0.

Do C la tam dudng tron ngoai tiép tam gidc OMN ma C € MN nén tam gidc OMN vudng tai O va C 1a

m—+n
Xo = 5
trung diém MN. Khi d6 5 -
y _ —0,5m" —0,5n
.=

2
m2 m2
Tacé: C€ Oy nén x, =0 suy ra m=—n. Khi do C[O;_T]' Suy ra: OC:?’ OM =m.
Mit khac C 13 tim duong tron ngoai tiép tam gidc OMN nén:
2

OCZOM@’%:m@m:z do m > 0.

Suy ra M (2;—2). Phuong trinh dudng thang OM ¢6 dang y = ax ma di qua diém M (2;—2) nén a=—1.

Viy y =—x la duong thang can tim.



Cau 3.
a) biéu kién: x > 7. Taco phuong trinh tuong duong:

2 (x 1)+ (20 42— 28) + (& —4)Jx* —7 =0
Nhéan xét x =2 la mot nghiém cta phuong trinh.

Néu x> 2, tacd: x” (x—1)+(2x" +2x—28) + (x* —4)x’ =7 > 0.

Néu 7 <x<2, tacé: x* (x—1)+(2x° +2x—28)+(x* —4)Jx’ =7 <0.
Vay phuong trinh dé cho c¢6 nghiém duy nhat x = 2.
Xt — 6y+1>0

b) Piéu kién
Y =2x+9>0

. Phuong trinh thir nhét ctia hé twong duong:
x* —4xy+3y* =3(x—3y)=0
@(x—3y)(x—y)—3(x—3y):0
<:>(x—3y)(x—y—3):0

x=3y
x=y+3

e Vo6i x =3y, thay vao phuong trinh thtr hai cua hé ta duoc:

\/9y2—6y+1+\/y2—6y+9:§
<:>|3y—1|+|y—3|:§

Néu y >3 thi |3y—1|—|—|y—3|28>§.

Néu ygé thi phuong trinh twong duong: 1—3y—|—3—y:§<:>y:%:>x:1.

Néu %<y<3 thi phuong trinh tuong duong: 3y—1+3—y:§(:)y:% khong théa do %<y<3.

e Vdéix = y+3, thay vao phuong trinh thir hai cua h¢ ta dugc:

\/(y+3)2—6y+1+\/y2—2(y+3)+9:§

S\ +1044y* —2y+3 =

Sy 104+ (y—1) +2=
Taco \/y2+10+\/(y—1)2—|—2 Zm+\/§>3+1:4>§ nén phuong trinh nay vo nghiém.

W|oo Ww| o

Vay hé cho ¢6 nghiém duy nhét (x;y)= [1;%].



Cau 4.
2x 4+ x—m* +2m—15=0 (1)

Phuong trinh twrong duong: .
2x* +3x—m* +2m—14=0 (2)

Phuong trinh (1) ¢6 ac = 2(—m’ +2m—15)=—2(m—1)" —28 <0 nén c6 hai nghiém phan biét trai dau.
Tuong tu phuong trinh (2) ciing c6 hai nghiém phan biét trai du.
Ma 3x,x, = x; +x; +x; +x; >0 nén x, v x, cing diu. Khong mét tinh tong quat, gia sir x,, x, 1a nghiém
cta phuong trinh (1) va x,, x, la nghiém cua phuong trinh (2)

xl+x2:_§ x3+x4:_5

Theo dinh 1y Viete, ta c6: a

2 Vv 2 :
m-—2m+15 m- —2m-+14
XXy, =———— XX, =————
2 2
Khi d6

xl2 —|—x§ —|—x32 —|—x§ = (x1 —|—x2)2 —l—(x3 —|—x4)2 —2x,x, —2x;x,

A A e o e

2) 12 2
2_ 8m’ —16m+121)+5
oy s 638 —16m+126 _ )
2 4 4
_a+>5

(a=8m> —16m +121).
Chu ¥ rang phuong trinh (1) va phuong trinh (2) ¢6 cung:

A:1—4-2(—m2+2m—15):9—4-2(—m2+2m—14):8m2—16m+121:a>1.

Phuong trinh (1) c6 hai nghiém x = # hodic x = ﬁ.

Phuong trinh (2) c6 hai nghiém x =

—1-+a
, X
4

S34va _3—a
4 7 '

4

—1++a —3++a —3—+a
= Sy = X, = ——————.

: 4 4 g

Xét truong hop x, =

. Yéu cau bai toan tuong duong:

, a—dJa+3
Ta co: Xy X5 :T

ats 3la—4la+3)

4 16

Sa+12Ja+11=0
Phuong trinh nay vo nghiém.

Vo _ —1-va o 3-Va o 3+a
4 e T '

? 4 ’ 4 ! 4

& 4(a+5)-3(a—4a+3)=0

Xét truong hop x, =



a+Ja+3

1 . Yéu ciu bai toan twong duong:

Ta cod: x,x; =

a+s 3la+ada+3)

& 4(a+5)-3(a+4Ja+3)=0

4 16
sa—-12a+11=0&a=11(a>1)
Sa=121.

=0
Véi a =121, taco: 8m2—16m+121:121<:)m2—2m:0<:)lm 5
m:

Vay m =0 hodac m =2 la cac tri can tim.

Cau 5.

a) Goi BB’ va CC’ 1a duong cao cua tam giac ABC.

Ta gite AC'HB' noi tiép nén C'HB = C'AB' = BAC do cing ba véi goc C'HB'.
Ma C'HB = DHE nén DHE = BAC (1).
40C

Tam gidc OAC can tai O nén OAC =90° — —90° — ABC = BAH.

Mit khac AC'AE vuéng tai C' nén C'AE + AEC' =90° hay DEH + BAE = 90"
Suy ra 5E?1:90°—1?/1722900—(@+@):90-(5@+@):900—@:ﬁ.
Do d6 DEH = ACB (2).

Tu (1) va (2) suy ra tam gidc HDE dong dang v6i tam gidc ABC.

Tacdé DEH = ACB =90° — HAC = AHB' nén HA 14 tiép tuyén cua (0).



b) Goi 7, L lan luot 14 trung diém cia BC va DE. Ma tam giac HDE dong dang v6i tam gidc 4BC ma O’ 1a
tam dudng tron ngoai tiép tam giac HDE, O 1a tAm dudng tron ngoai tiép tam gidc ABC nén hai tam giac LHO'

va 140 ddng dang v6i nhau nén LHO' = [40 (3).

Tacé O'L L DE va AH 1L HO' nén tir gide AHO'L nditiép = LHO' = LAO' hay LHO' = 0'40 (4).
Tu (3) va (4) suy ra: 140 = 0'40 hay 4, O', I thing hang.

Do d6 A0’ di qua trung diém cua BC.

Cau 6.
A
H
o\
E
B DI M ¢
P
X K

Goi P la giao diém ciia 4D va (0) thi P 1a diém chinh giita cung BC, X la giao diém ctia EP va DH.
Ta cé OP la trung tryc ciia DE nén OP|| DH dan dén DAH = APO = ADH do 86 AAHD can tai H.
Do M la trung diém ciia DE ma MP|| EK | DX nén P la trung diém ctia DK va EX.

Nén DEKX 1a hinh binh hanh, suy ra ABDX = ACEK = XBD = KCE.

Ma DEX =90° nén DP = DX = DE.
Ta co: XK || BC nén BKXC 1a hinh thang can ndi tiép duong tron (1).

Ngoai ra tir giac AHPX noi tiép do AHD = APX = DH-DX = DA-DP.
Mit khac tir giac ABPC ndi tiép nén DA-DP = DB-DC.

Suy ra DH-DX = DB-DC hay BHCX nbi tiép (2).

Tir (1) va (2) suy ra BHCK 1a tir giac noi tiép.



Cau 7.
Ap dung bét dang thirc Cauchy — Schwars, ta co:

x—l—y
xyx+y x+y

Viét hai bat ddng thirc tuong tu rdi cong lai theo vé ta duoc:

Z x+y Z

x+y

x* 4y 2
* xy(x—i—y) xy

xy (x+y) x+y

:\/2(x+y)2 B 2(x+y)

<\/_Z x—l—y

X+y

Do d6 ta chi can ching minh bat dang thirc sau 1a bai toan hoan tat.

2+2+\/223
xX+y y+z zZ+x

That vay, ta co: / 2 = 4 > 4 .
x+y 2\/2(x—|—y) 24+x+y

1 1 1 4. 4.
Do do: Z + + > 4 > 0
x+y—|—2 y+z4+2 z+x+2) 2(x+y+z)+6  2:3+6
Ding thirc xay ra khi va chikhi x=y=z=1.

x+y

Viy ta c6 diéu phai ching minh.




