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Bai 1: (3,0 diem)

Cho biéu thirc Mzg- ! =+ ! 5 -2020.
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a) Rut gon M . )
b) Tim gia tri 16n nhat cuia M .
Bai 2: (5,0 diém)
a) Chimg minh rng da thitc P(x)=x"-3x*+6x’-3x’+9x~6 khong thé c6 nghiém 1a so

nguyeén.
b) Da thirc P(x) chia cho (x-1) dugc s6 du bang 4, chia cho (x-3) duoc s6 du bang 14.

Tim s6 du ctia phép chia P(x) cho (x—1)(x-3).

¢) Tim nghiém nguyén duong ctia phuong trinh sau: 5(x+ y+z+1)+10=2xyzt .

d) Cho a,b 1a hai s6 thuc khong 4m théa man o® +5> <2, hiy tim gia tri 16n nhit cua biéu
thitc M = a\/3b(a +2b) +b\/3a (b+2a).

Bai 3: (4,0 diém)
Cho ham s y=(m+2)x+m—1

a) Tim diéjtu kién cua m dév hé}m ) nghiqh bjén trén tap sb thu’s:. .

b) Tim dicu kién ciia m dé do thi ham so cat truc hoanh tai diém cé hoanh do bang 3.

¢) Tim m dé do thi cla cac ham s6 y=—-x+2;y=2x—1 va y=(m—2)x+m—1 dong
quy- s . ‘

d) Tim m dé do thi ham so tao vdi truc tung va truc hoanh mdt tam gidc co6 dién tich bang 2.
Bai 4: (2,0 diem)

Cho hinh vuéng ABCD c¢6 canh a. Diém M di dong trén duong chéo AC. Ké ME L AB, MF
1 BC (E € AB, F € BC). Xéc dinh vi tri ciia diém M dé dién tich tam gidc DEF dat gia tri nhé nhat.
Bai 5: (6,0 diem)

Cho hai duong duong tron (O; R) va (O'; r) tiép xtic ngoai tai B. Tiép tuyén chung ngoai
AD cit dudng ndi tim tai M, (A € (O), De (0’)). Tiép tuyén chung tai B cit AD tai P. Goi H 1a
hinh chiéu cua A 1én BC, E la giao diém cta PC va AH, C la diém ddi xang v6i B qua O.

a) Chung minh EH = EA

b) Tinh AH theo R va OP =d ;

¢) Tinh AD theo R va r;

d) Gia st AD =DM =4cm,tinh R va r;

e) Goi (O;; R,) tiép xtic v6i AD dong thoi tiép xtc ngoai véi (O; R) va (O'; r). Chung
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BAI GIAI SO LUOC

Bai 1: (3,0 diém)
a) Rat gon M (x20 )

1 1 12020 2( 3 3 jzozo
M =— >+ >
1 x4 1 2dr_1) | x+1 3 4x+4\/;+4 dx—4Jx+4) x+1
+ +
B 5
_1010'( 1o, 1 J_lom_ 2(x+1) _ 2020 2020
x+1 \x+x+1 x=x+1) x+1 (x+ x+1)(x—\/;+l) (x+1)2—x X +x+1

b) Tim gia tri 16n nhat cia M .

Vix20o 2 +x+121= M =—2220 <2020, Déu “=" xay ra < x=0 (TMPK).

X +x+1
Vay MaxM =2020 khi x=0
Bai 2: (5,0 diém)
a) Gid st x=a(a e Z) la nghiém nguyén cia P(x) = P(a)=a’-3a*+6a’ -3a’ +9a-6=0
+) Néu a3 thi (o’ -3a* +64’ =34’ +9a):9;619= P(a)!9 (méau thuan, vi P(a)=0:9 )
+)Néu a3 thi (-3a*+6a’~3a’ +9a—6)i3;a’ 13= P(a)!3 (mAu thuan, vi P(a)=0:3 )
Véy P(x) khong thé c6 nghiém la sé nguyén.
b) Vi P(x) chia cho (x-1) dugc s6 du bang 4, nén P( )=(x-1)-E(x)+4=P(1)=4
Vi P(x) chia cho (x-3) duoc s du bang 14, nén P(x)=(x-3)-F(x)+14= P(3)=14
ey P =a+b a+b=4 a=5
Gia su P(x)z(x—l)(x—3)-Q(x)+ax+b:{ C3uih {3a+b—14 {b=—l
Vay du trong phép chia P(x) cho (x-1)(x-3 ) la 5x-1.
¢) Khong mat tinh tong quat, gia st x> y2z>¢>1
Ta cO 2xyzt =5(x+y+z+1)+10<5-4x+10=20x+10
< xpzt <10x+5<10x+5x=15x (Vi 1S x=5<5x) < yzt <15
Ma yzt2m=r. Do d6 £ <15 1<2=1e{l;2}
TH1: t=1;tacod yz<15,md yz>zz=2"=2z"<15=z<3=z¢e{1;2;3}
+) Voi z=1, taco: 5(x+y+2)+10=2xy < (2x—5)(2y-5)=65.
Do 2x-5>2y-5; 65=65-1=13-5. Nén ta co:
{2x—5:65<:>{x:35 hosc {2x—5=13 @{x=9
2y-5=1 y=3 2y—-5=5 y=35
+) V6i z=2,tacd: 5(x+y+3)+10=4xy < (4x-5)(4y—5)=125.
Do 2x-5>2y-5; 125=125-1=25-5. Nén ta co:

65 15
4x—5=125 |*= 5 %%  (4x—5-25 [¥T %7
4y-5-1 = hodie ¢, “1 s
y-5= -5=
—Zgz 2z
) Y73

+) Vo1 z=3, taco: 5(x+y+4)+10=6xy & (6x-5)(6y—5)=205.
Do 2x-5>2y-5; 205=205-1=41-5. Nén ta co:



B,
6x-5=205 [(x=35, _ f[6x=5=41 |*773
6y—5=1  |y=1 hode 1, 55 5
y=5= y= y=5= v=2ez

TH2: t=2;taco 2yz<15& pz<7, Ml yz2z=z"=z2"<7=z<2=>ze{l;2

——

Ma z21=2=:=2,d0odd yz<72y<7To y<3.Laicd y2z=2=ye{23}

+) Véi y=2, taco: 5(x+6)+10:16x<:>x=%§52.

+) Véi y=3, taco: 5(x+7)+10=24x<:>x=?—§$2.
Véy phuong trinh c6 nghiém (x;y;z¢)=(35;3;11);(9;5;1;1) va cac hoan vi cta n6 (24
nghiém).

d) Ap dung bat dang thirc: V4B < A+ B

2
Ta c6: M =a\[3b(a+2b)+b\B3a(b+2a) = \[3ab(a* +2ab)+[3ab (b +2ab)

(420,B20).

3ab+(a*+2ab) 3ab+(b* +2ab a’ +b*)+10ab
< ( )+ ( )=( ) 32+10ab=1+5ab (Vi @ +b*<2)
2 2 2 2
Mit khac 2>a>+b*>2ab=1>ab. Nén M <1+5ab<1+5=6
a=b
A9 2 a2+b2=2 A 1
Dau “=" xay ra < 5 <a=b=1.Vay MaxM =6 khi a=b=1
3ab=a" +2ab
3ab =b*+2ab

Bai 3: (4,0 diém)
a) Ham so nghich bién ©m+2<0< m<-2
b) Do thi ham s6 y =(m+2)x+m—1 cat truc hoanh tai di€ém c¢6 hoanh d¢ bang 3
& Db thi ham sé y=(m+2)x+m-1 di qua diém (3;0)©0=3(m+2)+m—1©m=—%
¢) Toa d6 giao diém cua hai duong thing y =—x+2; y=2x—1 1a nghiém ctia hé
y=—x+2 3x=3 x=1
= =
y=2x-1 y=—x+2 y=1
Do d6 d6 thi clia cac ham s6 y=—x+2; y=2x—1 va y=(m-2)x+m-1 dong quy
& dudng thang y=(m-2)x+m-1 di qua diém (L) 1l=m-2+m-1=2m=4=m=2

d) Diéu kién dé duong théng y=(m+2)x+m-1 tao voi truc tung va truc hoanh mot tam giac

. +2#0 #-2 . 2 ; . .
la {m = {m . Puong thang y=(m+2)x+m—1 cat truc hoanh tai A(

m;O) va cat
m—-1%0 m#1

m+2
truc tung tai diém B(0;m-1).

(m=1)" =4(m+2)

SOAB=2<:>%OA-OB=2©‘1_m

~|m—1|:4®(m—1)2=4|m+2|®!

m+2 (m—1)2=—4(m+2)
@[mz—6m—7=0®|:(m+1)2(m—7)=0 @[m:-l (TMBK)
m’+2m+9=0 | (m+1) +8=0(VN) m="17



Bai 4: (2,0 diém) A E

Vi ABCD 1a hinh vuéng canh a = AC =a+/2 , dit AM:x(O<x<a\/5)
) AM X
AAEM vuong cantalE > AE=MFE="—+—=—"
sEmE NN A /M
X
=>BE=AB—-AE=a——
‘2
T giac BEMF la hinh chir nhat
X X
—BF=ME=-—-=CF=BC-BF =a——— D
2 2

. 1 X X X X
Do do6 SDEF ZSABCD_(SADE+SBEF+SCDF):GZ—E{a-$+(a—$)'$+a(a—$j:|
_l 2 a la —(lx— a T+3a2>3a2
PN 27 22) 8 8

L ox=-L-= & AM == < M la trung diém AC.
2 2 K

242

D4u “=" xay ra khi %x—

Bai 5: (6,0 diém)
a) Chirng minh EH = E4;
Goi K 1a giao diém cta AC va BP.
Ta co: PA = PB (PA, PB 14 hai tiép tuyén cua (0));
OA = OB (ban kinh) C
= OP la trung truc AB = OP L AB
Lai c6 AABC ndi tiép dudng tron dudong kinh BC
= BAC=90" hay AC L AB. Do d6 OP // AC
BK

Xét ABCK: 0B =0C = B_2C (bén kinh (0)); OP // CK (OP // AC) = PB=PK ==~

Ta co: AH L BC (gt); BK L BC (BK 14 tiép tuyén cua (O)) = AH // BK
EH CE

ABCP c6: EH// BP (AH // BK) = > 5" (he qua Ta Lét)
APCK c6: EA // KP (AH // BK) % - C— (hé qua Ta Lét)

DdEHEA

b) Tinh AH theo R va OP=d ;
AOBP, OBP =90° = PB =\JOP* —OB? =~/d* — R* = BK = 2PB = 2/d* - R?

ABCK: OB = OC—% PB = PK—% (cmt),

a PB = PK (cmt) = EH = E4 (dpcm)

nén OP 14 dudng trung binh ABCK = CK =20P =2d

2 2 2
ABCK: CBK =90°, BA L CK (cmt) :BCZ:AC-CK:AC=BC(IJ< :‘;I; :25

AH _ AC AC-BK 2R*-2d* - R* _2R2~\/c172—R2

ABCK: AH // BK (cmt) = = AH = = = .
BK CK CK d-2d d
¢) Tinh AD theo R va r;
Ta c6: PO 1a phan giac 4PB (PA, PB la tiép tuyén cua (O))
PO’ 14 phéan giac DPB (PD, PB 14 tiép tuyén cta (O”))




Lai c6 APB va DPB ké bu = OPO' = 90"
AOPO’: OPO' =90° (cmt), PB L OO’ (cmt) PB*> =0B-0'B=Rr= PB=~Rr
Mait khac PA =PB, PB =PD = AD = PA + PD = 2PB = 2JRr.
d) Gia sit AD= DM =4cm, tinh R va r;
Ta c6 4D =2JRr (cmt), do d6 2VRr =4= Rr = 4(a)
Mait khac AMOA: O’D // OA (cung vuong goc véi MA)

oD MD r 4 1
= =— o —=——=—R=2r(b)

04 MA R 4+4 2
Tua),b) =2 =4=r=2cm;R=2r=22cm
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e) Chirng minh rang: = + .
) . SR VR I

Goi N 1a tiép diém cta AD véi (0). Ap dung két qua céu c), ta c6:

Vi AN la tiép tuyén chung ngoai ctia (0; R) va (O;R)= 4N =2/RR,
Vi DN la tiép tuyén chung ngoai ctia (0';r) va (O;R)= DN =2,/rR
1 1

N

Hét

Do @6 AD = AN + DN = 2</Rr =2,/RR, +2./rR, = +LR (dpem)




