SO GIAO DUC VA PAO TAO THAI NGUYEN PE THI THU TUYEN SINH VAO LOP 10
TRUONG THPT CHUYEN NAM HOQC 2014 - 2015
Mén: TOAN HOQC
(danh cho thi sinh thi vao chuyén Todn)
Thoi gian lam bai: 120 phit, khéng ké thoi gian phdt dé

Bai 1 (2,0 diém). Cho bidu thie F = X, X¥9 [+ 1) 0 6o,
3+\/§ 9—-x x—3\/§ X

a) Rut gon F. b) Tim X sao cho F <-1.
Bai 2 (1,0 diém). Giai phuong trinh

\/(x—l)(x—Z) +\/(x—1)(x—3) = 2\/(x—1)(x—4)

vO1 x<1 hodc x>4.

X2 +2x+3

2

Bai 3 (1,0 diém). Tim tat ca cac gié tri hitu ty cila X sao cho biéu thirc 1
X" — X+

nhan gia tri 1a
sd nguyén.
Bai 4 (1,0 diém). Cac sb a,,a,,a,,...,a,,... duoc xac dinh boi
a,=9a,,=27a"+28a’, v6imoi n=0,12,...
Chung minh rang sé a,, viét trong hé thap phéan co tan cting nhiéu hon 2000 chir s6 9.
Bai 5 (2,0 diém). Cho da thuc
F(x Y. zt) =9(x2y2 + Y222+ 2%° +t2x2)+6xz(y2 +t2)—6yt(x2 + 22)—4xyzt.

a) Hay phan tich da thirc F thanh tich cta hai da thirc bac hai.

b) Tim gi4 tri nho nhat cua da thirc F khi xy+zt =1
Bai 6 (1,5 diém). Hinh binh hanh ABCD c¢6 A=120°, AB = a, BC = b. Cac duong phan giac
trong ctia bén goc A, B, C, D cét nhau tao thanh t&r giac MNPQ. Tinh dién tich tir giac MNPQ.
Bai 7 (1,5 diém). Trén cac canh BC, CD ciia hinh vudng c6 canh dai 1 don vi ABCD ta lay cac
diém M, N tuong tmg sao cho MC +CN +MN =2 don vi. Puong chéo BD cit cac doan AM, AN
lan luot tai cac diém P va Q. Chung minh réng cac doan théng BP, PQ, QD lap thanh ba canh

ciia mot tam giac vudng.
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Mén: TOAN HOQC

(danh cho thi sinh thi vao chuyén Todn)

Bai DAP AN

Piém

3%
2x+2)

1a |Pap s F =

1,0

3Jx

F<-le— +1= 4-x

2(Vx+2)  2(Vx+2)

Do 2(\/;+2)>0 nén phai co6 4—\/§<0<:>x>16

<0.

1b

1,0

Néu x = 1 thay vao phuong trinh ta duoc nghiém X = 1.

0,25

Néu x >4 phuong trinh twong duong voiv/x—2 ++/x-3=2/x-4

ma co {\/_2>\/X_
N R

Vay truong hop nay phuong trinh vo nghiém.

0,25

2 Néu x <1, phuong trinh twong duong voi

\/(1— X)(2-X) +\/(1—x)(3—x) = 2\/(1—x)(4—x) o V2-x+3-x=24—x

0,25

ma co X <N4-

\/ —X <V4-X
Vay truong hop nay phuong trinh vo nghiém.
Do d6 phuong trinh ¢6 nghiém duy nhat x = 1.

0,25

(x 1 2 .
Détk—x+zx+3 )T >O,Vx.Véyklésénguyénduong.

X2 —x+1 ( jz
X _
2

Tudocod (k-1)x*—(k+2)x+k—-3=0 (1).

Néu k=1 ta c6 xl— 2 théa man.

Néu k >1 dé (1) c6 nghiém hitu ty can
=(k+2)" —4(k-1)(k-3)>0< 3k* - 20k +8<0
& (3k-10)" <76 =3k -10<9 =k <7.

Thay k=2, 3,4, 5, 6 ta thdy chi c6 :

1,0




+) k =3 thi (1) c6 nghiém x, =0, x3:;

)k =6 thi (1) c6 nghiém x, =§, X =1.

Vay co6 5 gia tri ciia X théa man.

Theo dé bai ta c6 a,, +1=27a%+28a7 +1=27a7 (a, +1)+a’ +1

n+1

=(a,+1)(278 +a* —a2 +a}' —..+a} —a, +1) 05
=(a, +1)(27(a§7 +1)+(a2 -1)- (a2 +1)+...+(al -1)—(a, +1)) :
Ta co (a2 +1)i(a, +1),(a -1)i (a, +1),(a?* +1) i (a, +1),...(a2 ~1) i (a, +1) nén suy
4 0,25
ra(a,,+1):(a,+1)° (1)
Do a, =9 va trong (1) cho n Iy gia tri tir 0 dén 10 ta suy ra
(a,+1):10%" hay (a,+1) : 10 0,25
Vay a,, viét trong hé thap phan c6 tan cting nhiéu hon 2000 chit s6 9.
5.a F(x, y,z,t):(sz+322+2xz)(3y2+3t2—2yt) 1,0
Tacd F(xy,z,t)=(3yz+xy— zt—3xt)2 +8(xy+12t)>8
5b o 7 1 1,0
Dau bang xay ra khi chang han x=1,y=1z=0,t= 3
D@ thay tir gidc MNPQ c¢6 4 goc vudng nén 1a hinh chit nhat. 0.25
Tam gidc vuong ADM c6 DM = ADsin DAM = @ :
2 A B
Tam giac vuong DCN c6 DN = DCsin DCN :ﬁ.
5 0,5
Vay MN =DN - DM =(a—b)¥>.
5 2 D C
(Gia sir a > b, truong hop a < b 1am twong tu, a = b thi khong ton tai tr giac
MNPQ).
Tam giac vuéng DCN ¢6 CN =CD cos60° :%.
R , o_b
Tam giac vuong BCP ¢6 CP =CBcos60" = > 0,5

Vay NP:CN—CPzaT_b.




S

Suy ra dién tich hinh chit nhat MNPQ l1a S = MN.NP = (a—b)2 : 0,25

Trén canh DC kéo dai vé phia D lay diém K sao cho DK = BM.
Ta co MN = BM + DN (suy ra tir gia thiét) 0,5
= DK + DN =KN. (1).

Mit khac AADK =AABM = AM = AK  (2).
Tu (1) va (2) suy ra AKAN =AMAN . Tt d6
AKN = AMN = AMB, ANK = ANM . 05
Ha AH vudng goc voi MN. D& thdy AAHM = AABM = HM = MB, AH = AB.

Suy ra AM 1a trung tryc ctia HB. Tir 6 PH = PB va AAPH = AAPB = AHP =45°,

Chtng minh twong tu c6 QH = QD, AHQ =45°.

Vay QHP =90° = QP? = HQ? + HP? = QD? + BPZ.

A B

Giam khio chim bai chii y: Néu thi sinh gidi bang cdich khdc ma diing thi vin cho diém téi

da.




