SO GIAO DUC VA PAO TAO DE THI TUYEN SINH LGP 10 TRUONG THPT CHUYEN
NAM DINH Niim hoc: 2018 - 2019

DE CHINH THUC Mon thi: TOAN (chuyén)
Thoi gian lam bai: 150 phdat.
(Dé thi gdm: 01 trang)

Cau 1 (2,0 diém).

2 2

X ~ y ~ X2y2
x+y)A-y) (x+y)A+x)  Q+x)L-y)

. 1 1 1 1 1 1
b) Chirng minh ran 1+—+—+ 1+—=4+—=+..+,[1+ +
) d d \/ 1?2 22 \/ 2% 3 \/ 2017% 20182

a) Rut gon biéu thuc P =

< 2018.

Cau 2 (2,0 diém).
a) Giai phuong trinh 2((1— X)VXE +2x -1+ x) =x*—1.
X=3y—2+,y(x-y-1)+x=0

b) Giai hé ph trinh
) Giai hé phuong trin 38 x 4y
y+1+1

=x*-14y-8.

Cau 3 (3,0 diém).

Cho doan thang AB va C la diém nam giira hai diém A, B. Trén cling mét nira mat phang bo la
duong thang AB, vé nira duong tron duong kinh AB va nua duong tron duong kinh BC. Lay diem M
thudc nira duong tron duong kinh BC (M = B;M = C). Ké MH vubdng géc véi BC (H € BC), duong
thang MH cit nira dudng tron dudng kinh AB tai K. Hai dudng thang AK va CM giao nhau tai E.

a) Chirng minh BE® = BC.AB.

b) T Cké¢ CN L AB(N thudc nira dudng tron duong Kinh AB), goi P 1a giao di‘ém cua NK va
CE. Chiing minh rang tam duong tron noi tiep cua cac tam giac BNE va PNE cung ndm trén duong
thang BP. ‘ ,

¢) Cho BC =2R. Goi O,,0, lan luot la tam duong tron noi tiep cac tam giac MCH va MBH .
Xac dinh vi tri diém M dé chu vi tam giac O,HO, I16n nhat.

Cau 4 (1,5 diém).

a) Tim tat ca cac cap so nguyén (x;y) théa man 2x*+5y® = 41+ 2xy.

b) C6 bao nhiéu sb ty nhién n khong vuot qua 2019 théa man n® + 2019 chia hét cho 6.
Cau 5 (1,5 diém).

a) Cho cac sb thuc duong a,b théa min va ++/b =1.

Chang minh ring 3(a+b)’ —(a+b)+4ab> %\/(a+3b)(b+3a).
b) Cho 100 diém trén mat phang sao cho trong bat ky bon diém nao ciing c6 it nhét ba diém thang

hang. Chiing minh ring ta c6 thé bo di mot diém trong 100 diém d6 dé 99 diém con lai ctng thudc
mot duong thang.
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SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM THI

NAM DINH PETHI TUYEN SINH LOP 10 TRUONG THPT CHUYEN
— . Nim hoc: 2018 - 2019
DE CHINH THUC Mon : TOAN (chuyén)

(Huéng dan cham gom: 05 trang)

Cau 1: (2,0 diém)

Noi dung biem
a) (1,0 diém) 025
Diéu kién: x = —y;x= -1y =1. ’
- X2+ X2 —y2 4+ yE - x%y? — x2y° - X2 — Xy + Y2+ X— Y — X2y? 0.95
(X+y)d-y)d+X) 1-y)3+x) ’
2 2
_ XXy +x-y 0.5
1+ X
= X+Xy—Y. 0.25
b) (1,0 diém)
DétS:\/1+£2+i2+\/1+i2+i2+...+\/1+ L >+ L >
272 22 3 20172 2018 0.25
2
Taco 1+i2+ 1 - = [1+ 11 + 2 (neN)
n° (n+1) n n+l n(n+1)
2
Y PR P S 0,25
n n+l n n+l
Ap dung dang thiic trén ta duoc S = 1+1'—1 + 1+£—l +..+| 1+ 1 1 0,25
1 2 2 3 2017 2018
- 2018——X_ <2018, (diéu phai ching minh) 0,25
2018
Cau 2: (2,0 diém)
N@i dung piém
a) (1,0 diém)
biéu kién: x*+2x-1>0.
2((1—x)»\/x2+2x—1+x):x2—1<:> 21— X2 +2x—1=x2—2x-1 (1) 0,25
Pat Vx*+2x-1=y. (y=0)
=2
PT (1) tr& thanh y2—2(1—x)y—4x:0c{y , 0,25
y =—2X
V6i y =2 thi Vx%+2x-1=2 < x=-1+/6. (théa min diéu kién) 095

V6Gi y =-2x thi x*+2x-1=-2x (vd nghiém)
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Phuong trinh c6 tap nghiém {—1—%;—1+ \E}. 0,25
2) (1,0 diém)
Diéu kién x<8y>-1x—y=>0.
X=3y—-2+,(x-y)(y+1) =0 @
H¢ da cho tuong duong 4y )
3B-x——L —=x2-14y-8 (2) 0,25
Jy+1+1
Nhan xét: y=-1va y =0 khong théa mén, do do
Ol XY 5 0o 22Y 10 x=2y+1. Thé vao (2) ta duoc phuong trinh
y+1 y+1 y+1
4Jy+1-3J7-2y +4y* -10y-11=-0 < 4(Jy+1—2)—3(a/7—2y —1)+4y2 ~10y-6=0 | 0,25
2 3
< (y-3) + +2y+1{=0.(3)
Jy+1+2 J7-2y+1
_ 7., 2 22 3 3
Véoi —1<y<— thi > . >—:2y+1>-1
=3 Jy+1+2 3+22°J7-2y+1 4 y 0,95
= 2 + 3 +2y+1>0.
,\fy+1+2 7-2y+1
Do d6 (3) <> y—-3=0<y=3. 095
— x =7 théa man diéu kién. Vay nghiém caa hé 1a(x;y) = (7;3). ’
Cau 3: (3,0 diém)
Néi dung Piém
E a) (1,0 diém).
Ta c6 BME = BKE =90° , 0,25
nén tir gidc BMKE noi tiep.
= HKB =CEB
ma HKB = BAE (vi cung phu voi 0,25
HKA)
= BAE =CEB.
ABEC ddng dang véi ABAE (vi ABE 0.5
chung va BAE =CEB ) ’
Do d6 E = % = BE? = BC.AB. 0,25
A C H O 0O AB BE
b) (1,0 diém).
Xét tam giac vuong ABN c6 CN L AB = BN? = BC.AB 0,25

ma BE? =BC.AB suyra BN = BE hay ABNE can tai B suy ra BNE = BEN . (1)
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Mat khéc, theo cdu trén ta c6 CEB = BAE va BAE = BNP suy raCEB = BNP. (2)

0,25
Tu (1) va (2) suy ra PNE = PEN hay APNE céan tai P = NP = PE.
Vi NP =PE vaBN =BE nén BP L NE . 0,25
Suy ra BPla duong phan glac cua cac goc EBNva EPN . 0.25
Do d6 tim dudng tron ndi tiép cac tam gidc BNE va PNE cling nam trén dudng thing BP. ’
c) (1,0 diém). Goi giao diém cia O,0,vsi MB,MC lan
M lugtla Iva J.
Taco CMH =MBH (vi cung phu MCB).
Suy ra OMH =0,BH
o I Mat khac O,HM = O,HB = 45". 0.5
0. Suy ra AMO,H dbng dang véi ABO,H. |
,OH MH . MH MC
C 2 B | Dodo = ma =
H o’ O,H HB HB MB
OH MC
= =—.
O,H MB
AOQ,HO, ddng dang véi ACMB (vi O,HO, = CMB =90°va y QH IVIC)
O,H MB
Suy ra HO,0, = MBC = MBC + HO,| =180°. 0,25
Suy ra ta giac BHO, I noi tiép = MIJ = O,HB =45°.
Suyra AMIJ cantai M = Ml =MJ.
Ta cd AMO,l = AMO,H (g.c.g) suyra Ml =MH va O,I =O,H.
~ , 0,25
Tuong tu cling co6 O H =0,J.
Chu vi tam gidc O,HO, 12 O,H + HO, + 0,0, = JO, + 0,0, + O,1 =+/2MI =/2MH.
Taco MH <R.
e . 0,25
Suy ra chu vi tam gidc O,HO, I6n nhat bing </2R khi MH =R, hay M nam chinh giira nira
duong tron duong kinh BC.
Cau 4: (1,5 diém)
Néi dung Piém
a) (0,75 diém).
Phuong trinh di cho twong duong 2x* —2xy +5y° —41=0. (1)
, ) , 82 , P 0,25
Tacd ' =82-9y*>0=y SE' Mt khéc tir (1) taco y* laso I¢, nén y* {19}
Voi y=1=2x*-2x-36=0=x¢Z.
Véi y=-1=2x*+2x-36=0=>x¢ Z.
0,25

x=1

Véi y:3:2x2—6x+4=03{x_2
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7 2 X= —l
V6l y=-3=2Xx"+6x+4=0=
X=-2.
Vay ¢6 4 cap s6 nguyén (x; y)théa man la: {($3),(2;3),(-1-3),(-2;-3)}. 0,25
b) (0,75 diém).
bit n=6q+r, r €{0,1,2,3,4,5}. Khi d6 n*+2019 chia hét cho 6 khi r®+3 chia hét cho 6.
. . . 0,25
Néu r chénthi r®+3 l¢, do do r® +3 khong chia hét cho 6. Suy ra r e {1,3,5}.
Véi r=1= r®+3=4 khong chia hét cho 6.
Vi r=3=r*+3=30:6. 0,25
Vé6i r =5=r*+3=128 khong chia hét cho 6.
Suyran=6g+3.Ma 0<n<2019=0<q<336. 0.95
Vay c0 tat ca 337 s6 tu nhién n thoa man dé bai. ’
Cau 5: (1,5 diém)
Néi dung Piém
a) (0,75 diém).
L 1
Bat dang thirc da cho tuong duon + <
J 8 8 Ja+3b «/b+3a
o . . a+b a a+b
Ap dung BDT C6 si cho 2 s6 duong ta co
P a9 s \/a+3 \/a+b\/a+3b 2[a+b a+3bj @ 0,25
(iew 2w ©
M a+3b 2\2 a+3b
Tu (1) va (2) suy ra M < E(§ j ( j (3)
Ja+3b 2\2 a+b Ja+3 2 a+b 0.5
1 1(3 ’
Chtrng minh twong tu ta cling co <
¢ e s L) @
1 \ . .
Tu (3) va (4) suy ra + < 2. (diéu phai chiang minh
(3) va (4) suy Jas® Jbica (dieu p g )
1 0,25
Dau "="xay ra khi a=b = n
b) (0,75 diém). 0.95
Néu tat ca 100 diém cung thugc mot dudng thang thi bai toan hién nhién dung. ’
Néu khong phai ca 100 diém déu thang hang. Ta chon ra bon diém A, B,C,D ma khdng
phai tat ca déu thang hang. Theo gia thiét trong 4 diém A, B,C,D phai c6 3 diém thang hang,
gia str 3 diém A, B,Cthudc duong thang d, con diém D nam ngoai duong thang d . Ta s&
chtng minh 96 diém con lai thuoc duong thang d bang phuong phap phan chang. 0,25

Gia sir trong 96 diém con lai, ton tai diém E nam ngoai dwong thang d . Xét bén diém
A B,D,E phai c6 3 diém thing hang. Do 3 diém A,B,D khéng thing hang, 3 diém A B,E
khong thang hang nén 3 diém A, D, E thang hang hoic 3 diém B, D, E thang hang.

Trang 5/5




D.

®

@ @ @

A B €

Truong hop 3 diém A, D,E thang hang thi 3 diém B, D, E khong thang hang, 3 diém
C, D, E khdng thang hang, do d6 trong 4 diém B,C,D, E khéng c6 3 diém nao thang hang, tréi
Vvéi gia thiét.
Trong trudng hop B,D,E thing hang thi twong tu, trong 4 diém A,C,D,E khéng c6 3
diém nao thang hang, tréi véi gia thiét.
Nhu vay ngoai 3 diém A, B, C thudc duong thang d , phai c6 96 diém nira cung thuoc d .
Bai toan dugc chirng minh.

0,25

Cha y:

- Néu thi sinh l1am duing, cach gidgi khac véi ddp dn, phii hop kién thirc ciia chwong trinh THCS thi to

cham tho”'r]g nhdt cho diém thanh phan dam bao tong diém nhw héng dan quy dinh.
- Tong diem toan bai khong lam tron.
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