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Mon thi: Toan
Thoi gian lam bai: 150 phat
(khéng ké thoi gian phdt dé)

DE THI CHINH THUC
(dé thi gom 01 trang)

Bai 1. (3 diém)

(x*-D(2-x) _4
X X

Giai phwong trinh: ~ x* +1+ \/

Bai 2. (4 diém)
Giai h¢ phuong trinh:

2
(X—Y)(X* +xy + y2—2)=2lny+— (- +1
X+ +1

(x=2)log;x+ylog,y=x+1
Bai 3. (3 diém)
Cho X,y la cac s6 thuc thoa man: x* +y° +g =2(x+Yy). Tim gia tri 16n

nhit VA gia tri nho nhét cua biéu thic:
6-2(x-1(y-1
P= . =
(x-1)"+(y-1)

Bai 4. (3 diém) 7
Tim m dé phuong trinh: m(sin2x+1) +1=(m—3)(sin X+ cos x) c6 dung

hai nghiém phan biét trén doan [0; %] :

Bai 5. (4 diém)
Tinh ban kinh mit ciu ngoai tiép t& dién ABCD biét AB = 2, CD = 24/3,
ABC = BAD =90°va goc gitta AD va BC bing 30°.

Bai 6. (3 diém)

Trong mot budi toa dam vé “Tinh yéu tudi hoc dudng” tai 16p 12A, c6 tat
ca 21 ban tham gia va c6 4 cap c6 tinh cdm véi nhau (khong cé hoc sinh nao
thudc vé nhiéu cap). Co giao chon ra 5 ban dé tham gia mdt tro choi tap thé.
Hoi c6 bao nhi€u cach chon ma trong do, co it nhat mot cap c6 tinh cam vaéi
nhau?



DAP AN

2 p— —
Bai 1. (3diém)  Giai phuong trinh: x*+1+ \/ (x 12((2 X) zg *).
Loi giii.
(x*-1)(2-x)

» >0< xe[-10)ul1;2]. (0,5d)

Piéu kién

I L4 . . x Cen
V¢ tréi cua (*) dwuong nén — >0 < x>0, do do, ta chi canxetXe[l;Z] va ta co:
X

X+ X+ X(X2 ~1)(2-X) = 4
<:>x3+x—4+\/x(x2—1)(2—x) =0

(0,5d)
& (¢ =x)=22-x)+/(¢-x)(2-X) =0
Pit u=+x*—x>0,v=+/2—x >0 thitacé
U —2v+uv=0< (U—-V)(u+2v)=0
{u:v
=

Phuong trinh thtr hai vo nghiém vi u,v khong thé dong thoi bang 0. Do d6

U=V VX=X =+2-X

oxX-x=2-xox=2cx=32
So sanh diéu kién, ta thdy nghiém nay thoa man nén phuong trinh (*)
c6 nghiém duy nhat1a x =32 (1d)
Bai 2. (4 diém) Giai hé phuong trinh:

2
(X=Y)(X* +xy + y2—2):2lny+— Vy 1
X+Vx2+1
(x=2)log; x+ylog,y=x+1
Lo gii.
bicu kién xac dinh: VX,y e R
Phuong trinh ddu < x* —y* —2(x—y) = 2In(y ++/y* +1) — 2In(x + vV x* +1)
< X =2x+2In(x+ VX2 +1) = y* =2y + 2In(y +/y* +1)
Xét f(t)=t°—2t+2In(t +/t> +1) (1d)
Tap xéc dinh: R

f't)=3t"-2+

\/22_ bit u=+t*+Lu>1
t“+1
2 3uP-5u+2

=>3t* —2+L=3(u2 ~D-2+==
VP +1 u u

_ (U-D(Bu*+3u-2)
u

>0 Yu=>1




= f/(t)>0 VteR hay f(t) 1a ham dong bién trén R

T f(X)=f(y) = x=y (1d)
Thay vao phuong trinh thir hai, ta dugc: (2x—2)log, x=x+1
X =1 khong la nghiém =X #1 (0,258)

Phuong trinh < log, x = 2X—+12 (x>0,x#1)

VT 14 ham ddng bién trén (0,+<0) (0,25d)
VP nghich bién trén ting khoang (—0;1) va (1;+) (0,25d)
nén phuong trinh trén ¢6 khong qua 2 nghi¢m. (0,25d)
Nham duoc x =3 va X = % 1a nghiém (0,5d)
Suy ra phuong trinh c6 ding 2 nghiém la x =3 va x = %
£ 1A A A e tads 1 1
Keét ludn : Tap nghiém cta hé¢ 1a : (X ;y) €< (3;3);( 3 5 (0,5d)

Bai 3. (3 diém)
Cho X,y 1a cac s6 thuc thoa man: x* + y? +g =2(x+Yy). Tim gia tri 16n

nhat va gia tri nho nhat cta biéu thuc:
_6-2(x-1)(y-1)
(x=D*+(y-1*

Li giai.
xz+y2+g=2(x+y)<:>(x—1)2+(y—1)2 =%

bata=x-1 b=y-1

Tacoé P =12 —4ab véi a2+b2:% (1d)
Do —(a®+b?*)<2ab<a’+b® nén 11<P <13 (1d)
GTLN cia P 12 13 khi (x,y) = @ ; j (0.54)

GTNN ciia P 13 11 khi (x,y) = @ ;j (0,54)



Bai 4. (3 diém) q
Tim m dé€ phuong trinh: m(sin2x +1) +1=(m—3)(sin x+cosx) (*) cd

ding hai nghiém phan biét trén doan [0; %] :
Loi giai.
Dit t =sinx+cosx (1<t<+/2), (0,5d)
(P mt? +1=(m-3)t < m(t—t?) =3t +1 (**)
t =1 khong thoa phuong trinh (**)

(%) > m = f”tzlz ft) (<t<+2) (0,5d)
2 —

F= T2ty ezl
(t-t%)

Suy ra f dong bién trén (1; \/E] (0,5d)

Ung v6i mdi t e (L; \/5) ptrinh t =sin X +C0S X c6 ding 2 nghiém X € (0;%) (0,75d)

Nhu vay (*) c6 dung hai nghiém phan biét trén doan [0; %] Kkhi

8+7V2 (0,754)

m< f(\2)=- ;

Bai 5. (4 diém)
Cho tir dién ABCD ¢6 AB =2, CD = 24/3, ABC = BAD =90°va gbc gitra
AD va BC bang 30°. Tinh ban kinh mit cau ngoai tiép tur dién.
Loi gidi.

D

Dung hinh chit nhat ABCE. Ta c6 AB, CE vuéng goc v6i mp(ADE) va (AD,AE) =30°.



Goi I, J 1an lugt la trung diém cia AC, AE; K 1a tim duong tron ngoai tiép AADE; O la

tAm mit cau ngoai tiép cua hinh chop D.ABCE. (1d)

Suy raOK L (ADE)va Ol L(ABCD), KJ LAE (1d)

— OIJK 13 hinh chit nhat. (0,5d)

Taco DE =DC?—CE? =22 (0,5d)

— AK = PE =22 (0,5d)
2sin(AD, AE)

—OA=VAK2+0K? =JAK? +132 =3 (0,5d)

Viy ban kinh mit cau ngoai tiép tir dién ABCD bang 3.

Bai 6. (3 diém)

Trong mat budi toa dam vé “Tinh yeu tudi hoc duong” tai lop 12A, cb tat
cd 21 ban tham gia va c¢6 4 cdp c6 tinh cdm v&i nhau (khong cé hoc sinh nao
thudc vé nhiéu cip). Co6 gido chon ra 5 ban dé tham gia mét trd choi tap thé.
Hoi ¢6 bao nhi€u cach chon ma trong doé, co it nhat mot cap c6 tinh cam vaéi

nhau?
Loi giai.
Goi A 1a nhom céac hoc sinh ¢6 tinh cam véi nhau (gom 8 hoc sinh) va B 1a nhoém cac
hoc sinh con lai (gdm 13 hoc sinh) (0,25d)
* Truong hop 1: Co dung 1 cdp c6 tinh cam véi nhau.
— PAu tién chon 1 cap cé tinh cdm véi nhau: Co 4 cach chon. (0,254)

— Tiép theo ta chon 3 hoc sinh trong d6 khong ¢ 2 em nio c6 tinh cam véi nhau,
6 4 truong hop:

+ 3 HS thudc nhém A: C6 2° cach chon. (0,25d)
+2 HS thudc nhém A va 1 HS thugc nhom B: Cé C..2%.C;, cach chon.  (0,25d)

+ 1 HS thudc nhém A va 2 HS thudc nhém B: Cé C;.2.C/; cach chon. (0,25d)

+ 3 HS thudc nhém B: C6 C}, cach chon. (0,25d)

Nhu vay s6 cach chon trong truong hop 114 4(2° +C2.2°.C, +Cl.2.C2 +C)
=3672 (0,25d)

* Truong hop 2: Co dung 2 cdp c6 tinh cam véi nhau.

— Pau tién chon 2 cdp ¢ tinh cam véi nhau: Co Cf =6 cach chon. (0,254)

— Tiép theo ta chon 1 hoc sinh con lai: ¢ Cll7 cach chon. (0,25d)

Nhu vay s cach chon trong truong hop 2 12 6C,, =102. (0,25d)

Vay téng cong c6 3774 céch chon ra 5 ban ma trong do, co it nhat mot cap co tinh cam
v6i nhau. (0,5d)



