SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI TINH CAP THPT

HA TINH NAM HQC 2016 - 2017
o MON: TOAN - LOP 10
PE THI CHINH THU(Q Thoi gian lam bai: 180 phut

(Dé thi ¢6 01 trang, gom 05 cdu)

Cau 1.
X3(l+2y) =1
X(y3 —l) 2.

b) Giai phuong trinh vx +1—-+/2-2x =

a) Giai h¢ phuong trinh {

6x —2

VoOxX* +4 '

Cau 2.
Tim tat ca cc gia tri ctia tham sé m dé bat phuong trinh sau c6 nghiém:

Jx—1-2¢x>—x +my/x <0.

Cau 3.
Trong mit phang vai hé toa dd Oxy, cho hinh vuéng ABCD. Goi M 1a trung diém ctia
doan thang BC va N 1a diém thudc doan thang AC sao cho AC =4AN. Pudng thang

DM c6 phuong trinh y—1=0 va N(%,?j . X4c dinh toa d6 diém A.

Cau 4.
a) Cho tam gic nhon ABC c6 cac duong cao AA,, BB,, CC, dong quy tai H (A, € BC,
B, € AC, C, € AB). Biét AA, =2v2, CC, =3va HB=5HB,. Tinh tich cot A.cotC va dién
tich tam giac ABC.
b) Cho a,b,c 1a cac s6 thuc khong am co tong bang 3. Ching minh rang

a’+b>+c’ +abc>4.

Cau 5.
Tap hop X c6 2" (n € N*) phan tir duoc chia thanh cac tap con d6i mot khong giao
nhau. Xét quy tic chuyén phan tir giita cc tap nhu sau: néu A, B 1a cic tap con ctia X
va sd phan tir cia A khong nho hon s6 phan tir ciia B thi ta dugc phép chuyén tir tap A
vao tap B s phan tr bang sé phan tir cta tap B. Ching minh riang sau mot s hitu han
cac bude chuyén theo quy tic trén, ta nhan dugc tip X.

HET

- Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
- Giam thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO

HUONG DAN CHAM
(Huéng dan cham gom 3 trang)

‘ KY THI CHON HQC SINH GIOI TINH CAP THPT
HA TINH NAM HOQC 2016-2017- MON TOAN LOP 10

Luu y: Moi cach giai khac gon va diing déu cho diém twong Gng.
Cau Noi dung Piém
Cﬁuvla 1
3 diém I+2y=—3
Nhan xét: x =0 khong thod man. Véi x =0, ta cd hé )
y -1==.
X
1+2y=t’ —t)(y?+yt+t2+2)=0 (1
Bétl:t,hétrdthénh{+ y t3<:> (v )(y " ) D
X 1+2t=y 1+2t=y’ )
Do y’ +yt+t°+2>0,suyratr(l)taco y=t
y=-1
Thay vao (2)taco y'-2y—-1=0< (y+1)(y’ -y-1)=0 | 145
2
Vé6i y=-1,suyra x=-1
. 1+/5 ~1++/5
Véi y= ,suyra x = ;
2 2
L1 —1-+/5
Véi y= ,suyra x = 2

Cau vlb
3 diem

Diéu kién —1<x <1

m_m: 6x—-2 - 3x—1 _ 6x—-2

Joxt 44 Wx+1+4V2-2x  Jox214

W | =

3x—-1=0 X=
3 =
[2(VX+1+V2—2X)=V9X +4 2(\/x+1+ 2— 2x) Vox®+4  (2)

(2)©4(3—x+2\/m)=9x2+4

<:>9x2—8:4[21/2(1—x2)—x} (3)
Nhan hai vé cua (3) véi [21 /2(1 - xz) + Xi| , ta suy ra:
(9X2—8)[2‘/2(1—X2) } 4[42(1 x*)—x ] (9%’ —8)[2‘/2(1—X2)+x+4 =0

+
Do -1<x<1,suyra 2J2(1—x2)+x+4>0,tixdc')tac() 9x*-8=0 <:>x=¥

Thay vao phuong trinh (3) ta thiy x = % thoa man

Két luan: Tap nghiém ciia phuong trinh g — {1 2\/7}
33




Cﬁuv 2
3 diem

Diéu kién x >1. Chia hai vé ctia phuong trinh cho Vx

o [ s 52 =)

bit t= ,4/ , Ta c6 bét phuong trinh m < —t* + 2t
X

1 1
Do x2>1,suyra t=0.Taco L S suyrat<1,vayte[0;l)
X

X
t 0 1 - Xét ham s6 f(t)=—t"+2t trén [0;1)
1

/ Tu bang bié’n thién suy ra m <1
£(t) . Néu HS thiéu t <1 ma vin két lugn

0 m<1 thi trir 1,0 diém ciia cu niy

HS c6 thé dat g(t) =t —2t+m,xét A=1-m

TH1 A<0,suyra m>1,khid6 g(t)<0 vo nghiém.

TH2 A>0,suyra m<1, goi t,,t, langhiém, g(t)<0 <t <t<t,.
Nhan xét t, >1, suy ra g(t) <0 c6 nghiém thugc [0;1) khi va chi khi
t1<1<:>1—ﬂ<1:m¢1 .Suyra m<1

Cﬁuv3
3 diém

B M C E 13 hinh chiéu ctia N trén MD, suy ra dudng thang

NE:x—lzo , suy ra E(l;lj
2 2

i E : Goi a la d6 dai canh cua hinh vudng.
N 2
 Suy raMD = MC? +CD* = %+a2 :ﬁ(l)

AC=+2a , AN:ZACzNC—%AC—3\fa

Ta cd6 MN? = MC? + NC? —2MC.NC.cos 45" = = MN =

10a* a\/m
16

\/_

Tuong ty ta c6 ND =

: d=3
Goi toa d9 diém D(d;l),ta 6 ED=EN=2 o |d—+|=2 &
2 2| 2 [d=-2

Suy ra D(3;1) hoac D(-2;1)

Truong hop 1. D(3;1). Do E la trung diém MD, suy ta M(-2;1) , Ta ¢6
MI = lﬁﬁz(i;oj :>I£_—1;lj
3 3 3

Chtrng minh AN—ENI Tacé NI= (65 ijjﬁ (21;%] :>A(1;—3)

Truong hop 2. D(— ;1) , E 1a trung diém MD, suy ta M(3;1)
5

5
(-2

R v
Tacd MI=—MD=(

_—;Oj :I[i;lj
3 3 3

Tr AN=>NI ma Ni= 5;5 — AN = l;i = A(0;-3)
5 6’2 272




Cau fta
3 diém

A
Ta cd E=5<::> BB, =6
Cl Bl HBI HBl

B,C
HB

é BB S
: Mat khac tanC = B_Cl ; tan A = tan B.HC =

1

: BB, BC BB
- =>tanAtanC=—— —"1—=—L=6
B A Cc B,C HB, HB,

1

Suy ra cot A.cotC :% 1

AA, 242 AB 242 sinC 22 sin’C 8
CC, 3 BC 3 sinA 3 sin"A 9
9 8
sin® A sin’C

& 9(1+cot’ A)=8(1+cot’ C) < 9cot” A+1=8cot’ C (2)

cotA.cotC :l COLA =

Tu (1) va(2)tacod 6 <
9cot’ A+1=8cot’C cotC =

| — W=

5 . 2
— —=1+cot’C===sinC=—"F+ —L =
sin° C 4 J5 sinC
Ta c AB, = BB,.cot A =%BBI; CB, = BB,.cotC =L BB,

AC=ABI+B1C=%BBI:>BB1 =§Ac=@

1
Do cotC=—=

o

Suyra S,,. = %AC.BBI = %\/ﬁ.@ =6

Cﬁuﬂ4b
3 diém

Trong ba s6 a—1,b—1,c—1 ludn co6 2 sd ¢o tich khoéng am, gia st
(a-1)(b-1)>0<ab-a-b+I1>0=ab>a+b-1=2—-c . Suyra abc>c(2—c)

a24b2> (a+b)2 _ (3_0)2
B 2

a’+b’>+c’ +abc > +c”+c(2-¢)

(G-c)
2

2
Ta chirng minh @+c2+c(2—c)24<:>%(c—1)2 >0 Dau=xayrakhia=b=c=1

Cﬁg 5
2 diém

Do tip X c6 s6 phan tir chin nén s6 tap con ¢ phan tir 1¢ 13 chén.

Gia str c6 2k (k eN’ ) tap con c6 sb phan tir 18, chia 2k tap trén thanh k cip, roi thuc hién
quy tic chuyén nhu trén ta s& dua vé cac tip con c6 s6 phan tir chin.

Khi d6 ta dua vé truong hop cac tip con déu cé so phan tir chan.

Neéu n =1, bai toan dugc chung minh.

Xétn=2.

Do 2":4, suy ra sd tap con c6 sd phan tir chan nhung khong chia hét cho 4 phai chin. Gia
sir co 2m(m € N*) tap con c6 sd phan tir chdn nhung khong chia hét cho 4. Chia ching
thanh m cp rdi thuc hién phép chuyén phan tir theo quy tic trén ta s& thu dugc cac tap con
¢0O sO phan ti chia hét cho 4.

Thyc hién tuong ty nhu trén, sau hitu han budc ta s€ dugc tap con co ) phﬁn ttr chia hét
cho 2", khi do ta nhéan duoc tap X
Hoc sinh co thé chirng minh bang phwong phap quy nap theo n
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