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SO GIAO DUC VA DAO TAO KY THI CHON HOC SINH G101 CAP TiNH
LAO CAI LOP 12 THPT NAM HOC 2010 — 2011
|DE THI CHINH THUC| Mon: TOAN

Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi: 16/12/2010
Cau 1 (5,5 diém)
1. Giai phuong trinh: 22 + 2010z + 2011 = 22./2010z + 2011.
2. Giai hé phuong trinh: {x:wfyz - 30.
x”+y =35
Cau 2 (3,0 diém)
Tim tat ca cic ham s6 f: R — R thda man diéu kién |f(z)— f(q)| < 2010(x—q)2, VGi
moi s6 thuc =z va moi s6 hitu ty ¢ .
Céau 3 (6,0 diém)

1. Trong mat phdng Ozy , cho tam giac ABC' ¢6 dinhA(5; 2), dwong trung trec canh BC',
dwong trung tuyén ké tir dinh C clia tam giac ABC' lan lugt c6 phuong trinh la d: z+y—-6=0 va
d: 2z—y+3=0. Tim toa d6 cac dinh con lai ctia tam giac ABC'.

2. Cho hinh chdp tam giac déu S.ABC', c6 canh day bang a . Goi o la goc gitra mét bén va
mat day, B la géc gitra hai mat bén ké nhau. Tinh thé tich clia hinh chép S.ABC va chirng minh
4

3tan2(l3)—ll
2

Cau 4 (2,5 diém)
Trong mat phing cho n duong thang (n>3) trong d6 khong c6 hai duong thdng nao

rang: tan®o =

song song va khong c6 ba dwong thing nao ddng quy. Chitng minh rang ton tai mot tam giac
duoc tao thanh tr ba dwdng thdng da cho ma tam giac nay khéng bi chia cat bai bat ky dwong
thang nao trong cac duong thang con lai.
Cau 5 (3,0 diém)

V@i cac chir s 1, 2, 3, 4, 5, 6, 7 ¢d thé 1ap duoc bao nhiéu s6 gdbm bay chir s6 khac nhau
sao cho ba chir s6 & khdng ding canh nhau.

Ghi chu:

e Thi sinh khéng duwoc st dung tai liéu.
e Can bd coi thi khéng gidi thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH G101 CAP TiNH
LAO CAI LOP 12 THPT NAM HOC 2010 - 2011
HUONG DAN CHAM Mén: TOAN
CHINH THUC (Huéng dan chdm nay goém co 04 trang)

A. Huéng dan chdm

- Cho diém I8 t6i 0,25;

- Diém toan bai la tong diém thanh phan, khdng lam tron;

- Chi cho diém t6i da khi bai lam cuUa thi sinh chinh xac vé mét kién thtc;

- Hoc sinh giai diing bang céach khac cho diém tuvong (ng & cac thanh phan.
B. Dap an va thang diém

Cau Noi dung Piém
Giai phuong trinh: 2% +2010z + 2011 = 22.4/2010z + 2011
- Pieu kien: # > 2011 0,25
2010
- Phurong trinh da cho cé dang (a:—\/2010:1:+ 2011)2 =0 0,75
11
< 1 =+/20102 + 2011 0,5
x>0
= 2 0,5
x°—20102-2011=0
2y +zy® =30
Giai hé phuong trinh: vy
2 +¢y°=35
zy(x+1y)=30
vigtiaine |V 0,75
$3+y3+3xy(x+y)=125
1.2 :Uy(ac+y)=30
< 3 0,75
(:c+y) =125
T+y=5
@{ Y 0,75
ry=06
- Gidi ra ta duoc nghiém cta hé 1a (2; 3) va (3; 2). 0,75
Tim tat ca cac ham s6 f: R —> R thda méan |f(z) - f(q)| < 2010(z—q)’, véi moi
sO thuc = vamoi so hitu ty q.
2 | -V6imoi z, 7, eR (z#z,), chon s hitu ti ¢ ndm gitra = va z, thi:
0,5
[[(@) = f(,)] = |F(@)=F(@)+ (@)= f ()| <|f(2) = F(@)| +]F(q) - [ (z,)] €
2010(z—q) +2010(q =, )’ <2010(z -, ) +2010(z 1z, ) =4020(z—z,) (1) | 05
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S.ABC vaching minh rdng tan’o =

3tan2(l3)—1l
2
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Vay ta co I|m f(z) f(:z;o)( 0.Suyra f(x) lién tuc tai moi z, e R. 0,25
- Mt khéc tir (1), ta co S(@) = /(o) < 4020|z — z,|, 0,5
-,
suy ra lim J@) = /() =0, hay f'(z,)=0, Vz,eR. 0,5
| L =X,
-Do f(x) liéntucvacod f'(z)=0, VzeR,suyra f(z)=c¢, VzeR. 075
- Thi lai, ta thdy ham nay théa méan diéu kién bai toan. ’
Trong mdt phang Ozy, cho tam giac ABC' c6 dinh A(5; 2), dudng trung truc
canh B(C', duwong trung tuyén ké tir dinh C clia tam giac ABC lan lwgt c6 phuong
trinh la d: z+y—-6=0 va d': 2z—y+3=0. Tim toa dd cac dinh con lai cta tam
gidc ABC..
- Gia str B(a; b), Vi C thudc duong thang d’ nén goi C(c; 2c+3). 0,5
- Ta co: trung diém AB la M (%LS bLzzj d 0,25
va trung diém BC IaN(a;C b+220+3jed 0,25
va CB (a c;b—2c-3). 0,25
.1 ...... ) S————————————
3 a+b+3c-9=0
- T gia thiét ta c6 hé phuong trinh fa—b+c+3=0 0,75
2a-b+14=0
_-19
3
Giai ra duoc nghiém cta hé la <b :% 0,5
14
c=—
3
Vay céc dinh can tim B( 19, 4}, C(E; zj 0,5
3 3 3 3
Cho hinh chdp tam giac déu S.ABC', c¢6 canh day bang a . Goi o la goc gitta mat
bén va mat day, B la goc gitta hai mat bén ké& nhau. Tinh thé tich cta hinh chdp
3.2 4
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(Thi sinh khéng vé& hinh hodc vé sai
hinh, gidm kh&o khéng cham phan bai
lam cua thi sinh).

- Goi K Ia trung diém ctia BC. Vi S.ABC Ia hinh chép tam giac déu nén
AK 1 BC, SK L BC, suyra AKS=o. .

_— o 0,5
-Ha KD 1SA= SAJ_(DBC):>BDC=B .C6DB=DC :BDK:%.
-Ha SH 1 AK = H latam day.
2

-Tach h:SHzﬁtana:hZ:i—ztanza (1)

- N ”?
- Diéntich AABC 1a S,y = 1

2 3
- Vay thé tich clia hinh chép S.ABC la V _la ﬁﬁtanoc =2 tana. 0,5
3 4 6 24
- Trong ASAH vubng tai H, co6 —2=L2+i2:>izziz—i2 0,5
HE® HA° h h® HE® HA
“i5)
2Bl3 2
h2 B HEZHAZ B 9tan E B a12 (2) O 5
- HA?-HE? 2 2 B !
2aN3| a 3(3tan2—1)
3 2 9tanZE g
2

. . , a’ a? 4

-Twr (1) va (2), tacdO —tan’a = o tan’a =5 (dpcm). 05
12 S(Btanzg—lj 3tan2§—1 ’

Trong mét phang cho n dudng thang (n > 3) trong d6 khong c6 hai dudng thang
nao song song va khdng cé ba dudng thdng nao ddng quy. Chitng minh réng ton tai
mot tam giac duoc tao thanh tir ba dwong thing d& cho ma tam giac nay khong bi
chia cat bai bat ky duong thdng nao trong cac duong thang con lai.
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- Gia sir d, la mét trong cac dwong thang da cho. Xét tit ca cac giao diém cla

n—1 dudng thang con lai. Goi M Ia tap hop cac khoang cach (chl y réng s6 do 1a

mot s6 thurc duong) tir cac giao diém do dén duong thang d,. M c6 s6 nhd nhét 1a 0.75
.

- Gia st P la giao diém clia hai duong thang d, va d, co khoang cach dén d, bang

t,. Céc dudng thang d, va d, cat dung thang d, tai cac diém Q va R tuong (ng 07e

(vi khdng c6 hai duong thdng nao song song). Nhu thé APQR dugc tao thanh tir
ba dudng thang d,, d, va d, va khdng bj cat bai bét ki dudng théng nao.

- That vay, gia st c6 duong thang d, cat canh PR hoic canh PQ tai diém T % P
(vi khong c6 ba duong thang nao dong quy). Khoang cach tir T dén d, la . R6 | 0,75

rang ¢, <t,.Diéu nay trai voi gid thiét ¢, 1a khodng cach nhd nhét.

- Vay ton tai APQR théa man yéu cau. 0,25

V@i cac chir s0 1, 2, 3, 4, 5, 6, 7 ¢6 thé 1ap duoc bao nhiéu s6 gdm bay chir sd khac
nhau sao cho ba chit s6 1é khéng dirng canh nhau.

- Goi A la tap cac s6 gom bdy chit s6 khac nhau. Ta cd |A|=71. 0,25

+ B 1a tap cac s6 gdm 7 chi s6 khac nhau ma 3 chit s6 1é khdng ding canh nhau.
+ C la tap cac s6 gom 7 chir s6 khac nhau ma 3 chir s6 Ié dirng canh nhau: Cc A .

+ D la tap cac s6 gom 7 chir s6 khac nhau ma 4 chi s6 1é ding canh nhau: D < C. 0.5
- Khi d6 s6 cac hoan vi theo yéu cau la: |B|=|A|-|C].

- Tinh |C]:

+ Goi a =(ay,a,,a;), VOi a,,a,,a,€{,3,5,7}, suy ra cé C; =4 céach chon o

V&i mbi bd o ¢6 3! hoan vi, nén s cach chon cac bd o 14 4.3! = 24 cé4ch chon. 1.0

+ V&i moi bd o, s6 cac hoan vi dang (a,a,,a5,a4,a,) 1 5! hoan vi. Suy ra c6

24.5! = 2880 s, trong do6 3 s6 I& ding canh nhau, nhung cac s6 ma 4 s6 18 ding
canh nhau da ké hai lan.

Tinh [D|:

+ Goi B =(a1,a2,a3,a4) VOi a;,a,,a,,a, € {1,3,5,7}, c6 4! =24 hoan vicla B .
+V/6i moi bd B, s6 cc hoan vi gdm 7 chir s6 dang (B,ag,a4.a,) la4! =24 hodn | 1,0
vi. Suy ra |D| = 24.24 =576
Vay |C|=2880-576=2304.
Do d6 s6 cac hoan vi theo yéu cau 14 |B| = 7!- 2304 = 2736.. 0,25
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