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PE CHINH THUC

‘ MON: TOAN (CHUYEN-TIN) ‘
(Dé thi co 02 trang) Thoti gian lam bai: 150 phut, khong ké thoi gian phat dé

2\/;—9 _\/;+3_2\/;+1
g—5m+8 x—2 F-lw

Cau 1 (1,5 diém). Cho biéu thuc P = voi x>0 vaz =4, 2 %09

a) Rut gon biéu thuc P.
b) Tim tat ca cac s6 nguyén z sao cho P nhan gia tri 1a s6 chan.
Cau 2 (1,0 diém). Trong mit phang Ozy, cho dudng thang d : y = 2mz — 4m + 5,(m 1a tham s6) va

parabol (P):y =z>. Tim tat ca gia tri cia m dé d cat (P) tai hai diém phan biét A, B sao cho ba
diém O, A, B tao thanh tam giac vudng tai O.

Cau 3 (2,0 diém). Giai phuong trinh va hé phuong trinh sau:
a) (r +3)\/—z2 —8x +48 =z — 24.

P—y’=35=0
b){x !y

20 +3y* —4x+9y =0

Cau 4 (2,0 diém).
a) Tim tat ca sO nguyén z,y thoéa man z*> —2y> — 2y + 2z + 5y — 5 = 0.

b) M6t cai binh hinh nén dugc dit trén mot mat phang nam ngang sao cho dinh ctia n6 hudng
I€n trén. Nguo1i ta rot nudc vao binh cho dén khi muc nude dang cao cach dinh 8 cm (nhu hinh 1).

Sau do, nguoi ta dao nguoc cai binh lai sao cho dinh binh huong xuong (nhu hinh 2). Khi do, nguoi
ta do dugc phan khong gian trong ciia binh ¢6 chiéu cao 2 cm. Biét rang luong nudce bén trong binh

khong thay doi. Tinh chiéu cao cta cai binh da cho.

Hinh 1 Hinh 2

Céu 5 (2,0 diém). Cho hinh binh hanh ABCD ¢6 CB = CA. Goi M la diém bat ky trén tia doi cua tia
BA. Dudng tron ngoai ti€p tam giac ACD cat MD tai N (N khac D), duong tron ngoai ti€p tam
gidc AMN cat MC tai K (K khac M).

a) Ching minh t&r gidc ABKC' ndi tiép.

b) Goi 7 la giao diém cua duong thang AN va duong thang BK. Chung minh 7 luén thudc
mot duong thang c6 dinh khi M thay do.



Cau 6 (0,5 diém). Cho bang 6 vudng c6 kich thudc 4 x 4 nhu hinh sau:

MJi 6 trong bang nay dugc viét mot s6 nguyén duong sao cho 16 sb trén bang d6i mot khac
nhau. Trong moi hang, moi cot ludn ton tai mot so bang tong ba so con lai trong hang, trong cot do.
Goi1 M 1a s6 1on nhat trong 16 so trén bang. Tim gia tr1 nho nhat cua M.

Cau 7 (1,0 diém). Cho a,b,c 1a cac s6 thuc duong khong nhé hon 1. Chtng minh:

\/ab—1+\/bc—1 +\/ca—l <a+b+c

b+c c+a a+b 4
HET---—--
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CHINH THUC

PAP AN - HUONG DAN CHAM CHUYEN TOAN TIN

MON TOAN
Cau Huwéng dan giai Piém
Cho bidu thife p = 242 =9 —\/;+3—2x+1véix20w‘1x¢4,x¢9.
T—5Vz +6 1 ) 3—\/; 1,0

a) Rut gon biéu thic P.

p__2Nz-9 Nz+3 2o+l

Cﬁ“ql x—5Vr +6 z—2 3—\/;
1,5 diém
(1, ditm) Wr-9  z+3 2o+l

P = -
Ne-2)Wz-3) Voe-2 3-z

0,25

W -9-(z+3)(e -3)+ ¥z + Y - 2)

p
(Wz —2)(Wz —3) 0,23




Wz —9—(2-9)+ 2z — 4z +z - 2)

P =

(Nz - 2)(Vz —3)
0,25
Wz -9-2+9+2z -4z +vz -2  z-+r-2
P = —
Nz -2) Wz -3) Nz -2)(z - 3)
(\/;—2)(\/;“) Jo +1
P = — . 0,25
(\/;—2)( T —3) T —3
b) Tim tat ca cac s6 nguyén z sao cho P nhdn gia tri 1a s6 chan. 0,5
Taco p=Yt=3+4 _,, 4
z -3 Jz -3 025
P nhan gié tri 13 s6 chin khi vz — 3 13 wéc sé cia 4
Suyra vz -3=4< Nz =7 1=49
r—3=-4 oz =-1 (loai)
Jz-3=2c+Vz=5c12=25
z-3=2oVr=1loz=1 0,25
Jr-3=1leJr=4c2=16
T—-3=-1Vr=22=4
Thu lai ta thay P nhan gia tr1 chan khi 2 = 49.
Trong mit phang Ozy, cho dudng thang d : y = 2ma — 4m + 5, (m 13 tham so) va
parabol (P):y = z*. Tim tat ca gia tri cia m dé d cat (P) tai hai diém phan biét | 1,0
A, B sao cho ba diém O, A, B tao thanh tam giac vudng tai O.
Phuong trinh hoanh d9 giao diém ctia (P) va d
z* =2mxr—4m+5 0,25
&St -2mr+4m—-5=0
Puong thang d cat (P) tai hai di€ém phan biét sao cho ba di€ém O, A4, B 1ap thanh
tam gidc khi va chikhi A'=m* —4m+5>0 va zz, # 0
2
m* —4m+5>0 5 G
Hay S m#E—
4m -5+ 0 -+
Cau2 |Guasu A(z;y,),B(z,:y,).
(1,0 diém) : . Yy ,
Puong thang di qua O, 4 c6 dang y = ax, trong d6 a = == 1a h€ sO goc cua
[Bl
duodng thang OA.
2 g 0,25
Tuong tu he s6 goc cua duong thang OB 1a o' = %
X
2
Picu kién dé tam giac OAB vuodng tai O 1a ot g
xl 'TZ
272 Sl?z
= — St =-lsrs =—1
2 0,25
Theo dinh 1y Viet ta suy ra 4m — 5 = —1 < m =1 (nhan) ’
Vay m =1.
Cau 3 Giai phuong trinh va hé phuong trinh sau 1,0




(2,0 diém)

a) (:13+3)\/—:1:2 —8x + 48 =z — 24.

u=x+3

Dit - dieu kién: u > 0
’U=\/—-£E2 — 8z + 48 ( ) 0,25
fu2:a:2—|—6:1:—|—9 Ut +v° =2z +57 2 _ g v =3
=% < = +v) =9
v = —1% — 8¢ 4 48 2uv = 2x — 48 = ) u+v=-3 0,25
THI: w+v=3
= 1?8z + 48 = —z & v =0 <:>:v:—2—2\/; 25
22 +82—-48 =0
TH2: v+ v =-3
x < -6
:>\/—332—33+48 =—:1:—6<:>{ 5
2z +20x—-12=0
0,25
S T==3- \/5
Vay tap nghiém cua phuong trinh 1a S = {—2 — Zﬁ =5 — \/i }
=y —35=10
2 | 2,2 : 1,0
2z +3y" —4z +9y =0
-y —=35=0 -y —35=0 (1)
2 2 = 2 2
22" +3y" —4x+9y =0 6x~ +9y" =122+ 27y =0 (2) 0,25
Trur vé theo vé (1) va (2), ta duoc
r’ —6x> +122 -8 — (1’ +9y> + 27y +27) =0 3
S -6 +122-8=9y  +9y° + 27y +27 & (x - 2) = (y + 3)° ’
Sr-2=y+3y=-3
Thay vao (2) ta duogc
20° +3(x —5)° —4x+9(x —5)=0
: . — 3 0,25
o =202+ =0%&
B=2
Vol z=3=y=—2
Voiz=2=y=-3 0,25
Viay hé phuong trinh ¢6 hai nghiém (x;y) 1a (3;—2) va (2;—3).
Cau 4 a) Tim tat ca cac sO nguyén z,y thda man z> —2y> —zy + 2z + 5y — 5 = 0. 1.0
(2,0 diém) 2
=2y —ay+2x+5y-5=0=(z-2y+3)(z+y—1)=2 0,25
Ta c6 cac truong hop sau
r—2y+3=2 |z—-2y+3=1 |z-2y+3=-2 |z-2y+3=-1 0,5
r+y—1=1 r+y—-1=2" |z+y—-1=-1 rT+y—1=-2
Giai cac hé trén ta cac cip sO nguyén (z;y) théa man 1a (1;1) va (-2;1). 0,25
b) Mot cai binh hinh non dugc dat trén mot mat phéng nam ngang sao cho
dinh cua n6 huong I€n trén. Ngudi ta rot nude vao binh cho dén khi muc 1,0

nudc dang cao cach dinh 8 cm (nhu hinh 1). Sau do, nguoi ta dao nguoc




cai binh lai sao cho dinh binh hudng xubng (nhu hinh 2). Khi do, nguo1
ta do dugc phan khong gian trong cua binh c6 chiéu cao 2 cm. Biét rang

lwong nudc trong binh khong thay doi. Tinh chiéu cao cta hinh nén da
cho.

Hinh 1 Hinh 2
Goi h(cm) 1a chiéu cao cua binh nuéc, 7 (cm) 1a ban kinh d4y ctia hinh nén. 0,25
Thé tich cta binh nuéc 13 iwzh.
Khi dit binh nude c¢6 dinh hudng 1én, thé tich cua luong nudc 1a
2
l1?7“2h—lfn' or .8 (1) 0,25
3 3 h
Khi tp binh xubng, luong nudc trén chiém mdt thé tich bang vai thé tich hinh 025
) b
nén c6 chiéu cao la 4 —2 va bang %w[(h _hz)rj (h—2) (2)
Tir (1) va (2), suyra b — 8 = (h—2) <> h> —2h—84=0=> h = 1 + /85 0,25
Vay chiéu cao cua binh 1a 1+ \/g cm.
Cho hinh binh hanh ABCD c¢6 CB = CA. Goi M la diém bat ky trén tia doi ciia
tia BA. Duong tron ngoai ti€p tam giac ACD cat MD tai N (N khéac D), 1.0
duong tron ngoai tiép tam giac AMN cat MC'tai K (K khac M). ’
a) Chung minh t&r gidc ABKC noi tiép.
Caus
(2,0 diem)
ABC = BAC (tam gidc CAB can, do CA = CB) 0,25




BAC = ACD (so le trong)
= ABG = ACD

ACDN noitiép = ACD = AND (cung chian AD) = ABC = AND
Ma AND = MNI (d6i dinh)
— ABC = MNI (1)

0,25

Mit khac AKC + AKM =180° (ké bu) va MNI + ANM =180° (ké bu)

0,25

Ma AKM = ANM (AMKN ndi tiép, cung chan AB)
Nén AKC = MNI (2)

T (1), (2), suy ra AKC = ABC (cung nhin AC')
Vay ABKC ndQ1 ti€p.

0,25

b) Goi I giao diém cua duong théng AN va duong thang BEK. Ching
minh 7 luon thuéc mot duong thang c6 dinh khi A thay doi.

1,0

Do I la giao diém ctia AN va BK . Ta sé chirng minh C, D, thang hang.
ABKC nbitiép = BAC = IKC (cung bu véi BKC)
ADCN ndi tiép = INC = ADC (ciung bu voi ANC')

0,25

Ma BAC = ADC (ABCD 1la hinh binh hanh c6 CA = CB)

Nén IKC = INC (cung nhin /()
=T giac CNIK nd1 ti€p.

0,25

Tacod CIA =CIN =CKN =180°- MKN = MAN = MAI
Suyra AM//CI

0,25

Ma AM//CD nén C,D,I thang hang
Vay I thudc duong thang CD c6 dinh khi M thay doi.

0,25

Cau 6
(0,5 diém)

Cho bang 6 vuong 4 x 4 nhu hinh sau:

MJi 6 trong bang nay duoc viét mot s6 nguyén duong sao cho 16 sb trén bang
d6i mot khac nhau va trong moi hang, moi cdt ludn ton tai mot s6 bang tong ba
sO con lai trong hang, cot d6. Goi M 1a s 16n nhat trong 16 s6 d6. Tim gia tri
nhd nhat cua M.

0,5

Go1 a,,a,,a,,a, 1a cac s6 16n nhat trong cac cot 1,2,3,4 va go1 b,,b,,...,b, la cac

sO trong cac 0 con lai.

Khid6 a +a,+a,+a, =b +b, +...+0,.

Do cac s6 trong 16 6 vuong do1 mot khac nhau nén
b+b,+..+b, 21+2+..+12="T8

0,25




va al+a2+a3+a4

Suyra 4M —6 > 78 < M = 21.
Xay dung mot bang 6 vudng trng vo1 M = 21

<M+ (M-

1) +

(M —2)+

(M —3)=4M -6

1 |8 |12 |21
2
7 19 (20 |4 ik
10 (19 ({3 |6
18 [2 (5 |11
Cho a,b,c 14 cac s6 thuc duong khong bé hon 1. Chirng minh rang
\/ab—1+\/bc—l+\/ca—1<a+b+c 1,0
b+c c+a a+b 4
Theo bat ding thirc Cauchy tacod b+c>2be 0,25
Suy ra Vab —1 p \/a,b ab 0,25
b+c
Ma L 20— lzl Q_l Lk a_l+_
Cau 7 2\ bc 2 b)c 4 b c
(1,0 diém) 0,25
Suy ra a1 (1,1 (1)
b+c 4 b c
Tuong tu, ta cd — C_lsl(b—l+lj (2)
c+a -4 ¢
va Vca‘lgl(c__Jr )(3) 0,25
a+b 4 a

Cong vé theo vé (1), (2) va (3), ta dugc dpem.
Diu “="xay rakhi a =b = c = /2.

Chii y: Moi cdch gidi ding khdc déu dwoc diém téi da.




