SO GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI TINH CAP THPT
HA TINH NAM HOC 2015 - 2016
Moén: TOAN; Lép: 10

N ; ~ Thoi gian lam bai: 180 phiut
DE THI CHINH THUC (Dé thi c6 01 trang, gom 05 ciu)

Cau 1.
a) Giai phuong trinh 22 + 422 + 1 = z(z + 1)V4a2 + 1.

PP ; 2*(x—1) = y(x — y?)
b) Giai hé phuong trinh { N R e |

Cau 2. Tim tat ca cac gia tri ciia tham s6 m dé phuong trinh sau c6 nghiem
m(vz —2++v6 —1z) +2vV—22 +8r — 12 = 0.

Cau 3.
a) Cho tam gidc nhon ABC noi tiép dudng tron tam O c6 AB = ¢, BC = a,CA = b.
. o .2 sz 2 . N ) . . in DAB
Goi D la giao dieém cla céc tiep tuyen tai B va C cua (O). Chiing minh Sm—/\ —
sin DAC' b

bey/2(02 + ¢2) — a2

+c2—a2
b) Trong mit phang v6i hé truc toa do Ozy, cho tam giac nhon ABC c6 dudng cao
AH (H € BC) va D, E lan lugt 1 trung diém ctia AB, AC. Goi F la diém ddi xtng
v6i B qua E. Gia st F(—3;3) va duong trung truc cia CH c¢6 phuong trinh z — 1 = 0.
Tim toa do giao diéem M ctia cac duong thing HD, FA. Tim toa do giao diém N ctia
tia C'D véi dudng tron ngoai tiép tam giac ABC (N # C), biét duosng thang di qua
N va tam dudng tron ngoai tiép tam giac HCF c¢6 phuong trinh z — 2y — 1 = 0.

va AD =

Cau 4. Mot vung dat hinh chi nhat ABCD c¢6 AB = 25 km, BC = 20 km va M, N lan
lugt 1a trung diém ctia AD, BC. Mot ngusi cudi ngiya xuat phat tit A di dén C bang
cach di thang tit A dén mot diem X thuoc doan MN 16i lai di thing tit X dén C.
Van toc clia ngya khi di trén phan ABNM 1a 15 km/h, van téc clia ngya khi di trén
phan MNCD la 30 km/h. Tim vi tri ctia X dé thoi gian ngua di chuyén tit A dén C
la it nhat?

Cau 5. Tim gi4 tri 16n nhat ctia s6 nguyén duong n sao cho ton tai n tam thic bac hai
khac nhau ting doi mot théa man dong thoi cac diéu kién sau:
i) mdi tam thiic bac hai ¢6 hé s6 clia 22 bang 1;
ii) tong ctia 2 tam thiic bac hai bat ky c6 ding 1 nghieém.
(Hai tam thitc bac hai 13 khac nhau néu c6 it nhat mot he s6 tuong ting khac nhau).

HET
- Thi sinh khong duoc s dung tai liéu va mdy tinh cam tay.
- Giam thi khong gidi thich gi thém.
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SO GIAO DUC VA DAO TAO KY THI CHON HQC SINH GIOI TINH CAP THPT

HA TINH NAM HQC 2015 - 2016
Mon: TOAN; Lop: 10
(Hu6ng dén giai gom 05 trang)

HUONG DAN GIAI
Cau Pap an
La 0 4?11 = oz + IWae? + 1. (1)
Ta co
(1)<:>4a:2+1—x\/4:z2+1—:z2\/4$2+1+:z3:O
S (WA +1 —z|[WazP +1 =22 =0
Sl +1=12" (do\/4x2+1—$>‘$‘—$ZO;V:p€R)
St -4 —-1=0
<:>$2:2+\/g(d01:220;V1:€R)
mz\/2+\/g
=
x:—\/2+\/g.
Déps6:S:{\/2+\/g;—\/2+\/g}.
Lb | a2 —1) =y —y?) ()
T +l=y+y+1 (2)

biéu kign: z > —1;y > —1. Khi dé
e @+y@ —ay+y —2)=0
y=—z

=4
mQ—xy—i—yQ:m.

Véi y = —z thi (2) tré thanh
2 +Nr+1l=-2+y-2+1
@x2+x+(\/x+1—\/1—x):()

2
Sxlz+1+ =0
\/m+1+\/1—x
Sr=0|doz+1+ >z+1>0;Ve > —1].
\/:z—i—1+\/1—:z:

Khi z = 0 thi y = 0.

Véi 2> —ay +9° =2 tacd z > 0.




Ta co

[ —ay 4+ =2

|2 44z +1=y+y+1
>1:2—y:al:y—gf4—31:—y
‘xQ—y+(\/x+1—\/y+1)=0

' —y=(z—y)(y+1)
& T—y

(z—y)y+1)+ =0 (do z>0)
\/x—I—l—I—\/y—irl
' —y=(-yy+1)
<~ 1
(z—y)ly+1+ =0
Vo +1 44y +1
T=y
&9, doy+1+ >y+1>0;Ve >0y >—1
v —z=0 o +1+4y+1
:z:Ov z=1
=
y=0 |y=1.

bap s6: (z;y) = (0;0);(z;y) = (1;1).

m(\/a:—Q +\/6—$)+2\/—$2+8:1:—12. (1)

Diéu kien 2 < z <6.

Pit t =z —2 +36— 2 thi 2y—2? + 82 —12 = £ — 4 va
2<t=r—-2+V6—z < 2r—2+6-2) =20

Phuong trinh (1) tré thanh t* + mt —4 = 0. (2)
biéu kién dé phuong trinh (1) c6 nghiém 13 phuong trinh (2) c6 it nhat mot

2;2\/5]. (*)

Do phuong trinh (2) ¢6 ac =1.(—4) < 0 vd A = m’ + 16 nén v6i moi m € R

nghiém thuoc doan

phuong trinh (2) luon c6 2 nghiem trai dau ¢, 1a

—m —+m* +16 —m +m* + 16
t, = 5 <0<t2: 5 .

Do vay

(*)<:>2<—m+\/m2+16 <2
< : <
S m4d<ym?+16 <m + 42

m <0
=
82m > —16

o N2<m<o.

Vay tap hop tat ca cac gia tri m théa man yéu cau bai todn 14 § = [—\/5; 0}.
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Ap dung Pinh 1y sin, ta cé

—_

- B sin DBA -
sinDAB _ pA_ _smDBA . 1p_ 10),
sin DAC TC sin DCA  sinDCA
" DA

_ sin(180° — XB\J:) B sin A Bz B sin ACB _c

sin(180° — /TCTy) sin/TCTy sin ABC b

Goi M la trung diém ctia BC, tacé O, M,D thang hang.
Theo Dinh 1y cosin va cong thiic dudng trung tuyén, ta can chitng minh

AD = A%\ & AM = cos BAC.
cos BAC AD

Ta c6 OA* = OB®> = OM.OD (hé thiic lugng trong tam gidc vuong).

OM OA
Suy ra — = —.

OA  OD
Trudng hop AB = AC. Tacé AOAM ~ AODA (c-g-c).
Suy ra

AM = oM = oM = cosl?é]\\/l = COs Boc¢ = colel\C, dpcm.

AD OA OB

Trudng hop AB = AC. Tacé6 A,0,M,D thang hang theo thit tu d6 nén
OM _ OM _ OA _ OB N AM _ OM _ cos BAC,dpem.
AM OA+OM OD+0OA AD AD B

3.b




Goi A la dudng thang chita trung truc cia CH. Do ABCF 13 hinh binh hanh nén

FCHM 13 hinh thang. Lai c6 HMF = DHB = DBH = CFM nén FCHM 13 hinh
thang can. Suy ra M doi xiing v6i F qua A.

Vivay toa do cia M langhiém ciahe {, _ 3

0.(z+3)—1.(y—3)=0 |$:5

-1=0 y=3.

2
Suy ra M(5;3).

Do FCHM 1a hinh thang can nén né 1a t@ gidc noi tiép dusng tron (S).
Do DN.DC = DA.DB = DH.DM nén ti gisc MCHN ndi tiép. Suy ra N € ().

, . , z—2y—1=0 z=1
Toa do tam J cua (S) la nghiém cia he

z—1=0
Suy ra J(1;0). Theo gi& thiét N(2n + 1;n) thi n > 0 do N,F khéc phia so véi A.
Do N € (S) nén JN = JF hay

\/(271)2+n2 :\/42—1-32 :5<:>n:\/g(don>0).

y=0.

Déap so: M(5;3);N(2\/§ + 1;\/3).

A 2 B

10 10

M

N

10 10

D 25 c

Pat XM — 7 (km) thi 0 < z < 25 v XN — 25 — 2.
Thoi gian di tit A dén C ctia ky binh 13 (don vi: gio)

_Na'+10t J@5— 2y +10°
15

30

T

(theo Dinh 1y Pitago va cong thiic ¢ = i).
v

Ta cé

42?4207 +410° + (25 — 2)’
B 30

T

Trong Ozy, xét u(2x;20) va v(10;25 — ), ta c

U|+|v|>|u+7|neén

. J@3 +10) + (20 + 25 — 2’

30
— 5(z — 5)* + 2000
_ 52? — 50242125 _ \J5(z—5)" + 52 5 (i),
30 30 3
, , ' C|22(25 — ) = 200,2 > 0
Dang thiic xay ra khi va chi khi 5 & =05.
T =

Vay vi trf can tim ciia diém X 13 XM = 5km, XN = 25km.
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V6i n =2 tathdy P(z) =z’ 4 2,P(z) = 2* — z théa man. Do d6 n > 2.
V6i n = 3 tathdy P(z) = 2° +2,P(z) = 2” + 42, P,(z) = 2* — 42 thoa man.
Do dé6 n > 3.

Gia st ton tai n (n > 4) tam thic bac hai thoa méan yéu cau bai todn.

Khi d6 ton tai 4 tam thitc bac hai P/(z),P,(z),P,(z),P,(z) trong s6 chiing sao cho
méi tam thitc c6 he s6 clia z° bing 1 va tong clia 2 tam thiic bat ky trong chiing
déu c6 diing 1 nghiém. Dat P (z) = P(z) + P (z) véi 1 <i < j < 4. Gid sit nghiem
duy nhét (nghiém kép) cia P (z), P, (), P, (z), P, (x) lan lugt 1a a,b,c,d.

Tacé 2(x—a) +2(x —c)’ =2z —b) +2(x —d)’;Vz € R.

a+c=0b+d

Suy ra
Y |a2 +c& =0 +d%

Suy ra

ac = bd ac = bd ac = bd

|(a—c)2 =(b—d) @{a—c:b—d\/‘a—c:d—b.
Neua—c=b—dthi2a=a+c+a—c=b+d+b—d=2b hay a=0.
Khi dé P (z) = P,(z), voly do P(z),1 < j <4 doi mot phan biet.
Néu a —c=d —b thi a =d. Khidé P(z) = P,(z), voly.
Tém lai khong ton tai n (n > 4) tam thiic bac hai théa man yéu cau bai toan.
Vay gid tri 16n nhat can tim cia n 1 n = 3.




