SO GIAO DUC VA PAO TAO KY THI LAP POI TUYEN HQC SINH GIOI

QUANG NINH LGP 12 THPT NAM HQC 2012 — 2013
PE THI CHINH THUC
MON: TOAN (ngay tht nhat) Ho va tén,chi ky
Ngay thi: 16/11/2012 cua gidm thi 0 1

Thoi gian lam bai: 180 phut
(khong ke thoi gian giao dé)

(D¢ thi nay c6 01 trang)

Bai 1 (5 diém)

Tim cac nghi€ém so thuc cua phuong trinh sau:

16x = \/11+%\/11+i 11+%w/x+11

16
Bai 2 (5 diém)

x% +3x +16

2012 1 1 >

Cho day s (x) x4c dinh béi x, =2012; x_, =
xﬂ - xﬂ +

Vn=12,..

, . Xe A A = N 1
V6i moi so nguyén duong n, dat y, => ——

=l Y

. Tim lim y,

Bai 3 (5 diém) :

Cho tir giac ABCD ndi tiép dudng tron tim O théa min cic cip duong
théng AB va CD, AD va BC, AC va BD lan luot cit nhau tai N, M, I. Chung
minh rang ban kinh cac dudng tron ngoai tiép cac tam giac OMN, OMI va ONI

bang nhau.

Bai 4 (5 diém)
Tim 2011 sd nguyén t6 sao cho tich cac s nguyén tb nay bang téng cac luy

thtra bac 2010 cua chung.

Hovaténthisinh:............oooiiiiiiiii, Sdbaodanh: ..................



SO GIAO DUC VA PAO TAO QUANG NINH

HUONG DAN CHAM THI LAP BOI TUYEN HSG LOP 12 NAM HOC 2012-2013

MON TOAN (ngay thir nhat). PE CHINH THUC
(Hwong dan cham nay co 03 trang)

Bai So lwge loi gidi Cho
diém
Bai 1 { 1
5 diém | Dé phuong trinh (1) ¢6 nghia thi x > 0. Patu = E‘/11+Ex/11+x ,u>0
16x = 11+%\/11+u
ta thu dugc hé phuong trinh:
16u = 11+%\/11+x 1,0
Néu x > u suy ra 16u=\/11+% 11+ x 2\/11+%\/11+u =l6x=>x=u 0,5
Néux <usuyra 16u=\/11+%\/11+x <\/11+%\/11+u =1l6x=>x>u-voly
Vay u =x va ta thu dugc phuong trinh: 16x = ,/11+%\/11+x () 1,0
16x=~11+
Gidi (2): Pat v = — 1+ ta duoc h¢ phuong trinh 4 v
16 16v=+11+x 0,5
Gidsux>2vsuyralov=+Il+x2>+11+v=16xsuyrav=x
Néu x <vsuy ra 16v =+11+x<11+v=16x (Vo Iy)
Vay v =x va ta dugc phuong trinh: 16x = 11+ x (3) 1.0
x>0
i x>0 1++/11265
Giai 3): 16x = Jll+x < = / Sx=——
©) {256x2—x—11=0 y—1EVI1265 512
512
Nghiém trén >0. Vay phuong trinh da cho c¢6 nghiém duy nhat x = % 1.0
Bai 2 x"+3x+16
5 diem | Patm=2012 va f(x) = ———— Khidotaco x,,, = f(x,)Vn=12,..
x"—=x+11
m+1 2 _ m+1 _ m
f(x):x m+3x+16:x+xm 8x+11(*); f(X)_4:x m+3x+l6_4: (i H(x" +7) 1.0
x"—x+11 x"—x+11 x" —x+11 x"+7)-(x—4)
Vi x > 4 thi ta co: _ =) L 0,5

f(x)-4 (x=4)-(x"+7) x-4 x"+7




Bai So lwgec loi gidi Cho
di€ém
g?élpz) Bang qui nap theo n ta ching minh dugc: x,22012;Vn>1
i
va bt 1 Vn>1
xX'+7 x,-4 x, -4
Tu cong thuc cia day va (*) tarGtra: 2012 = x <x, <..<x, <...suyra(x,) tang | 1,25
Gia sir ddy s6 (x,)bi chin trén do d6 ton tai limx, = a(a > 2012), chuyén qua
m+l
phuong trinh gidi han ta dugc: a = am+—3aﬁ6 <a’-8a+16=0<a=4 (VO 1y)
a —a-+
. 1,25
Suy ra limx, =+
SHEN| Z 1 1 1 1 1 1 1
V=2 === - )= - = - —
ox +7 T x—-4 x, -4 x-4 x, -4 2008 x, —4 2008
khin — +oo.
. 1
Vaylimy = —— 1,0
ay Y 2008
Bai 3 y
5 diem
I
/-.
Y N
C
D
* Ta s& ching minh O 14 tryc tdm tam gidc IMN. Trudc hét chitng minh
IM 1 ON :
Goi H 1a giao diém thtr hai ctuia duong tron ngoai tiép tam giac AID va duong
tron ngoai tiép tam giac BIC
Ta c6 MD.MA=MB.MC suy ra M thudc truc dang phuong cta hai dudng tron 1,0
ngoai tiep tu giac AIHD va BIHC nén M, I, H thang hang.
Xét tor giac DOHC, ta co6:
DHC =360" — DHI — IHC = DAC + DBC = DOC suy ra ti giac DOHC noi tiép.
Tuong tu, tor giac AOHB noi tiép
Hon nita ta c6: NA.NB = NC.NDsuy ra N thudc truc dang phuong ctia hai dudng
tron ngoai tiép cac tor giac AOHB va DOHC.
1,0

Nén O, H, N thang hang.




Bai So lwge loi gidi Cho
di€ém
]i,a} 3 Ta co:
(D) | 110 = 14D — OAD = (180° — DAC)— OCD = ADC + ACD — OCD = ADC+OCd =90°
Suy ra IM L ON (do O, H, N thing hang va M, I, H thing hang) 1,0
Chtrng minh tuong tu /N 1L OM . Do d6 O 1a truc tam tam giac IMN 1,0
Ap dung bai toan quen thudc vé tryc tim tam giéc, suy ra ban kinh duong tron 10
ngoai tiép cac tam giac AOMN; AOMI; AONI bang nhau. (dpcm!) ’
Bi‘li‘)4 ; L 2011 2011
5 diém | Goi c4c s6 nguyén t can tim 1a B,B__ B,,,, theo gia thiét thi: P = ZPf‘”O *)
Gia sir trong cac s6 nguyén to trén ¢ k s6 khac 2011; 0 <k < 2011. Ta xét cac
truong hop sau:
2011 2011
1) k = 0, nghia 1a tit ca cac s6 déu bang 2011. Khi d6 ta co I12011= >20117"
i=1
Vi 2011 1a s6 nguyén té nén p, =2011;i=1;2;.....;2011,1a 2011 s nguyén t6 thoa | 1,0
mén yéu cau bai toan.
2) k = 2011, nghia 1a tat ca cic sb p,déu khac 2011. Khi d6 do p,la cic sb
nguyén té khac 2011 nén (p;;2011)=1.
Theo dinh 1y Fecma nho thi p’*'° =1(mod 2011),i =1,2011
2011 2011
Do d6,» P =2011(mod2011) trong d6 I p, khong chia hét cho 2011 (v6 1) 2,0
i=1
3) 1<k <2010, nghia 1a c6 2011-k s6 bang 2011. Khi do6 trong 2011 s6 hang bén
ve phai cua (*) co k s0 khi chia cho 2011 du 1 va 2011-k s6 con lai chia hét cho
2011.
2011 2011 B N
Do vay ZEZO]O = k(mod2011) = ZEZ‘”O khong chi hét cho 2011, trong khi d6 dé
2011 -
thy I p, chia hét cho 2011 (méu thuin). 1,75
0,25

Vay c6 duy nhat 2011 s6 nguyén t6 thoa man, d6 12 2011 s nguyén t6 2011.

Cic chi ¥ khi chim:

1. Hudng dan chdm nay chi trinh bay so lugc bai giai. Bai lam cia hoc sinh phai chi tiét,
1ap luédn chat chg, tinh toan chinh xac méi dugc diém toi da. Cac cach gidi khac néu dung van
cho diém. T6 cham trao 61 va thong nhat chi tiét nhung khdng dugc qué s6 diém danh cho cau,

phén do.

2. C6 thé chia diém thanh ting phan nhung khong dudi 0,25 diém va phai thong nhat

trong ca to cham. Diém toan bai la tong s6 diém cac phan da cham. Khong lam tron diém

3. Moi véan dé phat sinh trong qua trinh chdm phai dugc trao doi trong t chdm va chi cho

diém theo sy thong nhit cua ca to.

SO GIAO DUC VA PAO TAO QUANG NINH




SO GIAO DUC VA PAO TAO KY THI LAP POI TUYEN HQC SINH GIOI

QUANG NINH LOP 12 THPT NAM HQC 2012 — 2013
PE THI CHINH THUC
MON: TOAN (ngay thtr hai) Ho va tén.chit ky
Ngay thi: 17/11/2012 cua gidm thi s6 1

Thoi gian lam bai: 180 phut
(khong ke thoi gian giao dé)

(D¢ thi nay c6 01 trang)

Bai 1 (5 diém)
Cho a, b, ¢ 1a cac sb thuc duong thoa min: 3(a® +5% +¢*)—7(a+b+c)+12=0

Tim gia tri nho nhit cta biéu thirc P = (22 —a®' +3)(b2"2 = ™" +3)(c"? — ™" + 3)

Bai 2 (5 diém)
Tim tat ca cac ham s f:[ — 0 thoa min dang thic sau:

SIA+fENf]=y+xf(y) Vx,yel

Bai 3 (5 diém)

Cho AABC cén tai A, goi D 1a trung diém canh AC. Tia phan gidc cua
BAC cit duong tron di qua ba diém B, D, C tai diém E nam trong AABC. Puong
thang BD cat duong tron qua A, E, B tai hai diém B va F. Hai dudng thing AF va
BE cit nhau tai I, hai dudng thang CI va BD cit nhau tai K. Ching minh rang I 13
tam dudng tron ndi tiép AKAB.

Bai 4 (5 diém)
Cho da giac déu 2n canh (n>4) ndi tiép dudng tron tim O. Goi x 13 s6 tr
gidc c6 4 canh 13 4 dudng chéo cta da giac dd cho va y 1a s hinh chir nhat c6 4

dinh 14 cac dinh cua da giac dd cho. Tim n dé: x — y = 3n.

Hovaténthisinh: .............ooiiiiiiiii.. Sdbaodanh: ..................



SO GIAO DUC VA PAO TAO QUANG NINH

HUONG DAN CHAM THI LAP BOI TUYEN HSG LOP 12 NAM HOC 2012-2013

MON TOAN (ngay thir hai). DE CHINH THUC
(Hiwéng dan cham nay c¢é 03 trang)

Bai So luge 1oi giai Cho
diem
Bai 1
5 dai%m Ta ¢6 3(a® +b* +c*)2(a+b+c)

Két hop voi gia thiét, suy ra (a+b+c)’ —7(a+b+c)+12<0<3<a+b+c<4 (1) 1,0
Mit khac ta ¢6: (¢ -1)(a’ -1)20< a*? -a™’ +3>a+2
Tuong tu ta c6: ™ —b""° +3> 5% + 2,7 =" +3> ¢ +2

1,0
Suy ra P> (a® +2)(b* +2)(c* +2) (2)
Ta sé& chirng minh: (a” +2)(b*> +2)(c* +2)>3(a+b+c)’

2
That vay, ta ¢6 (a+b+c)*= (a.1+~/2. bj{)z <(@+2)1+Lr, 1.0
2
ma (b* +2)(c* +2) = 3(1+ bte )< (be—1)* + (be—1)* > 0- hién nhién dung
nén: 3 (a+b+c)* <3(a’+2)(1+ (b+c) < @42 +2)(+2) (3) 1,0
Tu (1), (2), (3) suy ra P>27, ddu ‘=" xay ra khi va khi chi khi a=b=c=1
Viy gia tri nho nhat ctua P bang 27, dat duoc khi va chi khi a=b=c=1 L0
Bai2 | fl(1+ /() f(W]=y+x/(»), Vx,yeR (1)
5 diém

Thay x=0 vao (1) dugc: f[(1+ f(0)f(»)]=»,V yeR (2) => fla mdt song anh
Do d6 t6n tai ¢ sao cho f(c)=0, khi d6 thay y = ¢ vao (2) ta c6 f(0)=c 1,0
Thay y=0 vao (2) va cung voi f(0)=c ta duoc f((1+c)c)=0
suy ra f((1+c)c)=f(c) <=> (1+c)c=c < ¢=0( vi f1a ham don anh).
Do d6 f(0)=0. Tt (2) suy ra f(f(y))=y VyeR (3) 1,0
Tur gia thiét, thay x boi f(x) va thay y bai f(y) ta dugc:

1,0
fly(1+x)]=1f(y) + y.f(x), Vx,ye R (4)
Twr (4) thay x =-1 va dadt a = f(-1) ta c6 f(0)= f(y)+a.y Vye Rsuy ra f(y) = -ay

=1
Thay vao (3),tacod a’y=y,Vye R= {a
a=-1 1,0

Thir lai ca hai ham s6 f(x)=x va f(x)=-x déu thoa min phuong trinh ham di cho.

1,0

Vay cac ham sd cén tim 13: f(x)=x va f(x)=-x




Bai 3

5 diém
B

Goi D’ 14 trung diém ciia AB va M 1a trung diém canh BC.
Ta c6 D’ nam trén dudng tron ngoai tiep ABCD. Do tinh dbi xtmg nén suy ra
D'E=ED suy ra ABI =P'BE =EBD =1BK suy ra I nim trén phan gidc goc
UBK hay BI 1a tia phan giac géc ABK (1) 1,0
Ta c6: DFA=180° — BFA=180° — BEA = MEB :%@EB :%@DB
=> DFA=DAF suy ra OAFD cén tai D. 1,0
Ap dung dinh 1y Menelauyt cho AADF véi 3 diém thang hang C, I, K va ép
dung tinh chat ciia phan gia goc YUBF . Ta co:
\_AC DK FI_,DK BF _, DK BF _DK BF

CD' KF'IA KF AB ~KF 24D KF AD 1,0

.~ BD BF+FD BF DF  AD
Vi vay = = +1= = Suy ra
AD AD AD DK DK
OADK 1) ABDA = BAK = 4BD. 1,0
Vi vay 4B = 4FD -YBD = PAF - PAK ='AI =1 ndm trén phén giac B4k (2)
Tu (1) va (2) suy ra I 13 tim dudng tron noi tiép tam giac ABK 1,0
SB(;‘,IR“ Goi cac dinh cua da gidc déu 2n canh 1a: 4;4,;....; 4, . Trudc hét ta tim x
i€ém
Ta dém sd cac tir giac thod méan yéu cu bai toan c¢6 1 dinh 1a 4,
Khi d6 4,; 4,, khong phai 1a dinh cua tur gidc vi 4, 4,; 4, 4,,1a cac canh cua da
gidc. Ta can chon thém cac dinh: 4;4,; 4, thoa min 5<i+2< j+1<k<2n—-1(Vi 1,0
giita 2 dinh ciia tir giac phai c6 it nhat 1 dinh cua da giac).
MJi cach chon bd 3 dinh trén 13 1 cach chon bd 3 s6 phan biét trong 2n-5 sb tu
nhién tr 5 dén 2n-1. 1.0
Vay ¢6 C: . tir gidc ¢6 dinh 4, thoa man yéu cau bai toan.
Vi da giac c¢6 2n dinh va mdi tir gidc duoc dém lap lai 4 lan theo 4 dinh nén s tt
3 3

giac can tim la: %, do do XZ% 1,0
Tim y: do da giac déu dd cho c6 2n dinh nén né c6 n dudng chéo di qua tim O
Ta thiy ctr hai dudng chéo bat ki qua O 14p thanh mot hinh chit nhat, nén s6 hinh | 1 g

chir nhat c¢6 4 dinh 13 4 dinh cua da gidc déu da cho 1a €2, dodoy = C2.




&

Tur gid thiét ta co phuong trinh: % C2=3n(1)

n (2n=5!  nl _3n©l'(2n—7)(2n—6)(2n—5)_n—l

1) <= = =3
2°(2n-8)13! (n-2)!2! 2 6 2
&S (n=5)n"—4n+6)=0=n=5
Vay n=5 théa man diéu kién bai toan 1,0

Cic chi ¥ khi chim:

1. Hudng dan chdm nay chi trinh bay so lugc bai giai. Bai lam ciia hoc sinh phai chi tiét,
18p luan chat ché, tinh toan chinh xac méi dugc diém tbi da. Céac cach giai khac néu ding van
cho diém. T6 chdm trao d6i va thong nhat chi tiét nhung khong duoc qua s6 diém danh cho cau,
phén do.

2. C6 thé chia diém thanh ting phan nhung khong dudi 0,25 diém va phai thong nhat
trong ca to cham. Diém toan bai 1a tong s6 diém cac phin da chdm. Khong lam tron diém

3. Moi véan dé phat sinh trong qua trinh chdm phai dugc trao doi trong t chdm va chi cho
diém theo sy thong nhit cua ca 6.

SO GIAO DUC VA PAO TAO QUANG NINH




