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PE SO 01 MON TOAN

Fekok Thei gian 1am bai: 120 phut (khéng ké thoi gian phdt d@é)

X=X X+X | x=2°

1) Tim diéu kién xac dinh va rat gon biéu thirc P?

Cau I: (2,0 diém). Cho biéu thuc P :[

x\/;—l_x\/;+l)x+2

2) Tim tat ca céc gia tri nguyén ciia x dé biéu thuc P ¢6 gia tri nguyén?

Cau I1: (1,5 diém)

1) Giai bai toan sau bang cach lap phuong trinh hoic hé phuong trinh.

Tong cac chir s6 caa 1 s6 ¢6 hai chir s6 12 9. Néu thém vao s d6 63 don vi thi s6 thu dugc
cling viét bang hai chir s6 d6 nhung theo thi tu nguoc lai. Hay tim sé do.

2) Chitng minh ham s6 y = 2x ludn dong bién trén tap R .

Cau I11: (3,0 diém).
. x> -y*+3=0
1) Giai h¢ phuong trinh: { y ¥ .
X+y=1
2) Giai phuong trinh: X* —2x* —4x =0.
3) Cho phuong trinh x*+2(m—2)x+m?—2x+4=0. Tim m d¢ phuong trinh c6 2

nghiém thuc phan biét x,, x, théa man 22 5= ! = 1 ?
X, +X5 XX, 15m

Cau IV: (3,0 diém). Cho tam giac ABC c6 ba goc nhon ndi tiép duong tron (O). Céc
duong cao AD, BE, CF cat nhau tai H va cat duong tron (O) lan luot tai M, N, P. Chung

minh rang:



1) Chirng minh rang:

a) Tu giac CEHD nai tiép.

b) Bén diém B, C, E, F cling nam trén mot dudng tron.
c) AEAAC=AH.AD; AD.BC=BE.AC.

d) H va M déi xing voi nhau qua BC.

2) Xéc dinh tam duong tron noi tiép tam giac DEF.

Cau V: (0,5 diém) Tim X, y, ze N théa man: /X + 23 = \/§+\E.
~—-HET---



HUONG DAN GIAI PE SO 01

Cau I:
KXZO (XZO
X=vX#0  Ix%0 x>0
1) Diéu kién xdc dinh {x+VXx 20 {x#1 <Ix=1
X+2#0 X #—2 X #2
X—2#0 X #2
Tach P («/;—1)(x+\/§+l) (\/;+1)(x—\/§+1) X4+ 2
aco: P= - :
(1) W) | x-2
Cx+Xx+1-x+Ux -1 x+2  2(x-2)
IX X—2  X+2
Vay: P= 2(x—2)
X+ 2
Céch 2:

bit a:\/;(azo)

3 3 2
Tach PZLa 1 a +1j_a +2

a’—-a a’+a) a’?-2

‘a?+2

_ _(a—l)(az +a+1) (a +1)(a2 a+1)} )
a(a-1) a(a+1)

__(az+a+1)—(az—a+1)].az_2_2.a§_2_2.x_2
a a +2 a+2 X+ 2

Nhgn xét: Bai toan tim diéu kién va rat gon biéu thuc 4p dung quy tic tim diéu kién va

cac phuong phap phan tich da thurc thanh nhan ti.

2x—4_2x+4—8_2 8

2) Tacod: P= =
X+2 X+2 X+2




Dé P nhan gia tri nguyén khi va chi khi 8:(x +2)

'Xx+2=41 [x=-1x=3

X+2=%42 X=0;x=-4
=

X+2=14 X=2:X=-6

X+2=48 |Xx=6;x=-10

Vay X =6.
Nhgn xét: Bai toan tim gia tri nguyén cua bién dé biéu thirc nguyén bang cach phan tich

phan nguyén.

Cau ll:

1) Goi chit s6 hang chuc 1a x.

Chir s6 hang don vi lay.

Vitong 2 chirsdla9, néntacd x+y=9 (1)

Piéu kién: 0<x<9,xeN*va 0<y<9,yeN

S6 do la xy =10x +y

S6 viét nguoc lai 13 yx =10y + x

Vi thém vao sb d6 63 don vi thi duoc sé mai viét theo thir tu nguoc lai s6 ci, ta co
Xy +63=yx =10x +y+63=10y +X < 9Ix -9y =63  (2)

Tur (1) va (2), ta c6 hé phuong trinh

X+y=9
9x -9y =—63
X+y=9 2X =2 x=1 S
< < & (théa man dicu kién)
X-y=7 X+y=9 y=28

Vay s6 can tim 1a 18.
Nhgn xét: Giai bai toan bang céach 1ap hé phuong trinh tir mdi quan hé theo s theo dé bai

d4 cho tir nhitng kién thirc vé cau tao so, phép toan sé hoc, ...



Cau lll:

(x-y)(x+y)=-3
Xx+y=1

X—y=-3 2X=-2 x=-1
< < < .
X+y=1 2y =4 y=2

Vay hé phuong trinh ¢6 nghiém 1a: (x; y)=(-1; 2)

1) Hé phuong trinh twong duong vi: {

x=0

2) Phuong trinh twong duong vai: X(X2—2X—4)=0<:{ 2_ o 4(*)
X5 —2X —

Giai (*), taco A'=(-1)" —1.(-4)=5=/A"=+5.

X :ﬂ:1+\/§
Phuong trinh (¥) c6 nghiém la: 1 G
SEEIRC

Vay phuong trinh c6 nghiém la: x =0; x =1+ J5
3) Phuong trinh da cho c6 2 nghiém phan biét khi A">0

<:>(m—2)2—(m2—2x+4)>0<:>m<0 (*)

_ o X +X,=4-2m
Véi m <0 theo dinh ly Vi-et, ta co: , :
XX, =m"—-2m+4

. 2 1 1 2 1 1
Tach: ——-—=—"-o > ———= 1)
Xp+X; XX, 15m (X, +X,) —2xx, XX, 15m

1 B 1 1
m+i—6 m+i—2 15
m m

f—

Defltt:m+i do m<0=1t<0.
m



1 1 1 t=—4
t-6 t-2 15

Taco (1) tro thanh; — - —="—&
(Due t=12(1)

Vi t=—4em+2 =_4em=—2 (thoa min (%))
m

Cau IV:

1) AD,BE la duong cao cia AABC nén CEH =HDC =90°
— CEH+HDC =180°

Suy ra tac giac CEHD la tir giac ndi tiép (diéu can ching minh)

Nhgn xét: Bai toan chitng minh tt giac noi tiép bang cach chiing minh tong hai goc doi
dién bang 180°

Tt giac CEHD c¢6 tong cap goc dbi dién bang 180°: CEH +HDC =180° nén la ta giac
noi tiép.

2) CF, BE la duong cao cua AABC nén CEB =BFC =90°

=>Piém E, F thuoc duong tron duong kinh BC.

=> B, C, E, F ciing nam trén duong tron dudng kinh BC (diéu can ching minh).

Nhgn xét: Bai toan chizng minh bon diém ciing nam trén mot dudng tron bang cach chang

minh hai diém nhin mot canh tao béi hai diém con lai cing duéi mot goc vuodng.



3) Tam giac AEH va ADH c¢6 chung goc tai dinh A va AEH =ADC =90° nén AAEH

d6ng dang véi AADC = % = % = AE.AC = AH.AD (diéu can ching minh).

Tam giac BEC va ADC c6 chung goc tai dinh C va BEC = ADC =90° nén ABEC -
AADC

BE BC
= =
AD AC

Nhgn xét: Bai toan chimg minh cac dang thac bang cach ching minh céc cap tam giac

— AD.BC = CE.AC (diéu can ching minh).

ddng dang.

4) Ta co:

A, =C, (cung phu véi FBC);

A, =C, (cing chan cung BM cua (0));

Suyra C,=C,

= CD la phan giac cuia HCM

Tam gidc CHM c6 CD vira la phan giac vira 13 dudng cao nén can tai C, suy ra CD dong
thoi cling la trung tryc cua HM.

= H, M dbi xing véi nhau qua BC (diéu can chiing minh).

5) Ta co:

E, =C, (cung chan cung FB trong duong tron di qua bon diém B, C, E, F);
C, =E, (cung chan cung HD trong duong tron ngoai tiép tr gidc CEHD);
Suyra: E, =E,

= EB la phén giac cua FED.

Chtng minh tuwong tu: FC la phén giac cia DFE

Ma FC NEB ={H} nén H la tam duong tron ndi tiep tam giac DEF.



Cau V: Pinh hweéng: Tong quét dang todn nay 1a Giai phuong trinh nghiém nguyén. Bai

toan cho dudi dang phuong trinh chira ba an, vai diéu kién x, y,ze N thicac biéu thirc

trong can ludn c6 nghia. Téng quét co dang \/f (x,y,2) = \/g(x, y,Z)+ \/h(x, y,z) tuduy

nhanh dang phuong trinh v6 ti co ban \/f (x) = \/g(x) + \/h(x) :

Gia st (x,y,z)=(a,b,c),(a,b,ceN) la mot nghiém cua phuong trinh dd cho. Vi
x,y,z €N nén van dung tinh chét co ban cia s hoc suy ra /y ++/z cé mét trong hai
dang sau:

1. \ﬁ ++/z =+b +c . bidu nay c6 nghia y, z khong cung 13 s6 chinh phuong.

2. Jy ++/z =p (peN). bidu nay c6 nghfa y, z cing I s6 chinh phuong.

Thay vao phuong trinh ta co: m =Jb++c.

Binh phuong hai vé thu duoc: a + 2J3=b+c+2vbc

Vi a,b,ce N nén suy ra:

a=b+c {a:b+c
=
Tur day chi ra b, ¢ chinh 1a hoan vi bo s6 (1; 3).

V6i su xuét hién hing sb 2+/3 trong can thirc vé trdi gitp lién twong t6i bién x sao cho
Vx+2y3 =(a+m) =a’+2am+m? (a, meN).

Pé y rang 23=2.1+/3 c6 dang Zam(a, me N) , tir 6 nham nhanh dang thire tuong g
a’+m®=1° +(\/§)2.

Giai:

Ta co: \/x+2\/§:\/§+\/§<:>x+2\/§:y+z+2\/y72

<:>(x—y—z)+2\@=2 yz :>(x—y—z)2+4\@(x—y—z)+12:4yz (1)



4yz—(x—y—z)2 -12

TH1: Néu x—y—-z#0,taco /3= (2) (vé lydo x,y,zeN

4(x-y-z)
nén VP cua (2) 1a sb hitu ti).
, . X-y-z=0
TH2: Néu x-y-z=0,taco (1) (3)
yz=3

Giai (3) rata duoc < y=1 (thoa mén) hoac |y =3 (thoa méan).
z=3 z=1



PE SO 02 MON TOAN

ok Thoi gian lam bai: 120 phut (khéng ké thoi gian phdt dé)

Cau 1. (2,0 d@iém). Cho biéu thic: P = _x¥x-8_ + 3(1— &)
X+ 24X +4

1) Tim diéu kién xac dinh va rat gon biéu thirc P?

2) Tim gié tri nguyén duong ctia x dé biéu thuc Q = 12—PP c6 gié tri nguyén?

Cau 1. (1,5 diém).

1) Giai bai toan sau bang cach lap phuong trinh hoic hé phuong trinh.

Théng giéng hai to san xuat dugc 900 chi tiét may; thang hai do cai tién ky thuat to I vuot
muc 15% va t6 11 vuot mic 10% so vai thang giéng, vi vay hai té d san xuat dugc 1010

chi tiét may. Hoi thang giéng mdi to san xuat duoc bao nhiéu chi tiét may
2) Biét do thi ctia ham sé y = %axz (a=0) di qua diem M (3; -6).

Hay xac dinh gia tri cua a.

Cau I11. (3,0 diém).

X+y=11

1) Giai hé ph trinh :
) Giai hé phuong trin {2X+3y:12

2) Gii phwong trinh: X* —x—12=0
3) Cho phuong trinh: 2x* —4mx +2m? —1=0 (1) véi m 1a tham so.
a) Chung minh véi moi gié tri cia m, phuong trinh (1) Iudn ¢6 2 nghiém phan biét.

b) Tim m dé phuong trinh c6 2 nghiém x,, X, thoa man 2x? +4mx, +2m*-9<0.

Cau 1V. (3,0 @iém). Cho dudng tron (O; R) duong kinh AB. Ké tiép tuyén Ax va lay trén
tiép tuyén d6 mot diém P sao cho AP > R, tir P ké tiép tuyén tiép xuc véi (O) tai M.



1) Chitng minh rang t& gidc APMO noi tiép duoc mot duong tron.

2) Ching minh BM // OP.

3) Buong thang vudng goc véi AB ¢ O cit tia BM tai N. Chting minh ta giac OBNP 12
hinh binh hanh.

4) Biét AN cat OP tai K, PN cat ON tai I; PN va OM kéo dai cat nhau tai J. Chtng minh
l, J, K thing hang.

Cau V. (0,5 diém). Cho a, b, ¢ la c4c sé thuc duong thoa man 2ab + 6bc + 2ca = 7abc.

4ab N 9ca N 4bc
a+2b a+4c b+c’

-HET---

Tim gié tri nho nhat caa biéu thicc P =
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Cau 1.

. x>0
1) bicu kién xac dinh: < x>0.

x+2J§+4k¢O
X =2)(x+2Vx +4
Ta c6: P:( )( )+3(1—&)=&—2+3(1—&):1—2&
X+ 23X +4

Vay P=1-2x.

Céch 2: it a=+/x (a>0).

-8 +3(1_a):(a—2)(a2+2a+4)

2

Tacé: P=————
a“+2a+4

a’+2a+4 +3(1-a)

=a-2+3(1-a)=1-2a=1-2x
Nhgn xét: Bai toan tim diéu kién va rat gon biéu thuc 4p dung quy tic tim diéu kién va

cac phuong phap phan tich da thuc thanh nhan ti.

2 20-2¥%) aoafx 1

1—P:1_(1_2&)_ 2x Ix

2) Taco: Q=

P& Q nhan gia tri nguyén khi va chi khi 1:x/x
odx=1lex=1. Vay x =1
Nhgn xét: Bai toan tim gié tri nguyén cua bién dé biéu thic nguyén bang céch rat gon

biéu thirc mai réi phan tich phan nguyén.

Céau ll

1) Goi x la sb chi tiét may caa to 1 va 'y 1a sb chi tiét may cua to 2 san xuat dugc trong
thang giéng.

biéukién: x,ye N*

Taco: x+y =900 (1) (vi thang giéng 2 t6 san xuét duoc 900 chi tiét).



Do cai tién ki thuat nén thang hai t6 1 san xuét dugc: x +15%x va va to 2 san xuit duoc:
y +10%y .
Ca hai t6 san xuat duogc: 1,15x +1,10y =1010 (2)

X+Yy =900

Tu (1), (2) tacd hé ph trinh:
(1), (2) ta cohe phuong trin {1,15x+1,1y:1010

1,1x +1,1y =900 0,05x =20 x =400 .
{ y { { (thoa mén)

= = =
115x +1,1y=1010  |x+y=900 |y =500

Vay trong thang giéng t6 1 san xuat dugc 400 chi tiét may va to 2 san xuat duoc 500 chi
tiét may.
Nhgn xét: Giai bai toan bang cach 1ap hé phuong trinh tir kién thic vé bai toan "phan

tram". Cach tinh s6 luong ting/giam theo phan trim, cong thic tir bai toan ning suat, ...

“a% ciia mot sé6 X duoc tinh bang % (don vi theo X)”

Cau IIl.
1) Hé phuong trinh twong duong vai:

y=11-3x y=11-3x [x=3
= =
2x+3(11-3x)=12 " |-7x=-21  |y=2

Vay h¢ phuong trinh c6 nghiém la: (X; y)= (3; 2)

2)
Céch 1: Phuong trinh tuong duong vai: (X2 +3X — 4X) -12=0

<:>x(x+3)—4(x+3):0<:>(x+3)(x_4):O<:>{X+3=O {x:_g

&
X—4=0 Xx=4

Céch 2: Tacé A=(-1)" -4.1,(-12)=49= VA =7.



_(Y+7
s 21 x=4
Phuong trinh ¢6 nghiém la: <
_—(-1-7 X=-3
21

Vay phuong trinh c6 nghiém la: x=-3; x=4

3)
a) Taco: A'=4m*-2(2m’-1)=2>0, vm

Vay phuong trinh (1) ludn c¢6 2 nghiém phan biét véi moi m.

b) Theo dinh Iy Vi-6t, ta c6 x, + X, = 2m
Do d6 2x% +4mx, +2m?* -9 =(2xf —4mx, +2m? —1)+4m(x1 +X,)—8
=8m?-8=8(m-1)(m+1) (do 2x; —4mx, + 2m*-1=0).

Theo bai ra, tacé (m—-1)(m+1)<0 < -1<m<1

Cau lV.
1) Ta cé PAO +PMO =90° +90° =180° suy ra ti giac APMO Ia ti gidc noi tiép.
Nhgn xét: Bai toan chirng minh mat ttr giac 1a tir giac noi tiép bang cach chiing minh ta

giac d6 co tong hai goc trong dbi dién bang 180°.

2) Ta c6: ABM = @ (g6c ndi tiép va goc & tam) (1)

AOP = @ (tinh chét hai tiép tuyén cit nhau) 2)

Suy ra ABM =AOP. Do d6 BM // OP
Nhgn xét: Bai toan ching minh hai duong thang song song bang cach chang minh hai

goc & vi tri dong vi cua hai duong thang d6 bang nhau.



3) Ta c6 AAOP = AOBN (g-c-g), suy ra OP =BN .

Ma: BN // OP (do BM // OP)

Suy ra OBNP la hinh binh hanh.

Nhgn xét: Bai toan chang minh mot ta giac 1 hinh binh hanh bang céch chi ra tir giac d6

c6 mot cap canh d6i song song va bang nhau.

4) Ta cd: AONP la hinh chi nhat nén AP // NO suy ra APO =NOP (hai gdc so le trong)
(4)

APO = MPO (tinh chat hai tiép tuyén cat nhau)  (5)

Tir (4) va (5) suy ra AIPO can tai | suy ra IK 1 trung tuyén (AONP Ia hinh chix nhat nén

K 14 trung diém cta PO) nén IK ciing 1a dudng cao hay 1K L PO ™)
ON LPJ

Taco {PM LOJ nén I la truc tdm cua tam giac APOI nén 1IJ L OP  (*%).
ONNPM = { I}

Tir (*) va (**), suy ra ba diém I, J, K thang hang.

Nhgn xét: Bai toan chirg minh ba diém thang hang ta chimg minh cho ba diém dé cing

nam trén mot duong thang dac biét.

CauVv

Dinh hwong: Vi dang toan nay hudng chung can tim méi lién hé gitra cac an va don
gian hoa biéu thuc can tim GTNN, GTLN. Bdi véi hoc sinh cip THCS, phuong phap giai
dang to4n nay thuong ding danh gia theo bat dang thirc Co-si, Bu-nhi-a-cop-xKki, bat dang
thirc phu hodc viét dudi dang tong binh phwong nho thém bét... Tuy nhién, 4p dung ngay
cac phuong phap nay s& dan téi bai toan phuc tap hon hodc khéng dung véi yéu cau cua
dé. Viéc dyu doan diém roi kha phirc tap cho bai toan nay.

Bing phuong phap ddi bién dua bai toan vé dang don gian hon.



Nhan thay ring, gia thiét da cho cac an cuing phu thudc trong ciing mét biéu thic dé dwa
duoc vé dang cac bién doc lap véi nhau.

Tt thirc cac phan thac trong biéu thac P 14 tich cua hai an duéi mau dua vé dang doc 1ap

kha don gian.
. X 2 6 2
Tu:2ab+6bc+2ca:7abcvaa,b,c>0,tasuyra—+—+6:7.
c a
X,y,2>0
Pit x=1,y=1,z=2=1°7 .
a b c 22 +6X+2y=7
Khi do: P= 4 + ) + 4

2X+Yy 4X+z y+z
Pé tim GTNN cua P thi sinh c6 thé sir dung mot trong hai cach dudi day.
Céch 1: Bat ding thiic Co-si bang viéc thém bot céc an.
Phén tich (*) tré thanh:
4 9 4
= + +
2X+y 4X+z y+z

+n(4x+z)+i—m(2x+y)—n(4x+z)—p(y+z)

2
+m( X+y)+4x+z y+2

:2x+y
(m,n, p>0)
Khi dé

4 9
P>2 m(2 2 n(4
\/2x+ym( X+Yy)+ \/4x+zn( X+2)

+2\/ﬁ.p(y+z) -m(2x+y)-n(4x+z)-p(y+z)

:4\/ﬁ+6\/ﬁ+4\/ﬁ—(x(2x+4n)+y(m+|O)+Z(n+p))

2X+4n =6
Tachonbdosé m,n,p>0saocho {m+p=2 <m=n=p=1.
n+p=1

Suyra: P>4+6+4-7=7



Vi co sé phan tich nhu trén thi sinh c6 thé dua biéu thirc P vé dang téng cac binh phuong
dé chi ra GTNN.
Céach 2: Ap dung bo dé bat dang thac:

X_2_+_y_22(x+y)2
a

s (a, b, x,y>0) (I)

Chutng minh bang phuong phap bién d6i twong duong.
Tong quat cua bat dang thuc (1) ¢é dang:

2 2 2
X2 X X X, +X, +...+ X
—1+—2+...+—”2( L "2 n
a, a, a a,+a,+..+a,

n

2
) (a1>0, xi>0,i:1,_n)

Ap dung bat dang thic (1) ta suy ra
4 9 4 _ (2+3) 22 _ (2+3+2) 72
= + + > + > =—
2X+Yy 4X+z2 y+z 6X+y+z y+z 6X+2y+2z 7

Do @6, GTNN cuaP la7 khi a=2;b=1c=1.

=7

Giai:
Tur gia thiét: 2ab +6bc + 2ca=7abc va a, b, c>0

Chia ca hai vé cho abc>0:>g+g+g:7.
c

X,Y,2>0
Détile,y=£,2=l:> y .
a b C 2Z+6X+2y=7

4ab 9ac 4bc 4 9 N 4

Khi do: P = + + = +
a+2b a+4c b+c 2x+y 4xX+z y+z

(*)

=P

= +2X+ Y+ +4x+z+i+y+z—(2x+y+4x+z+y+z)
2X+Y 4X + 2 y+2

2 2 3 "2 o

Y+2




Khi x=%;y=z=1thi P=7.

Vay GTNN cuaPla7khia=2;b=1c=1.



PE SO 03 Pé s¢' Nam Dinh nim 2019 — 2020

Fekok Thei gian 1am bai: 120 phut (khéng ké thoi gian phdt dé)

Phan 1: Tric nghiém (2,0 diém)

Hay chon phwong an trd 1o diing va viét chir cdi dimg triede phirong dn dé vao bai lam
Cau 1. Tim tat ca cac gia tri cia m & ham sd y= (1 —m)x + m + 1 dng bién trén R

A m>1 B.m<1 C.m<-1 D.m>-1

Cau 2. Phuong trinh X2 — 2x — 1 = 0 ¢6 2 nghiém X3; X. Tinh X, + X,

A X +X,=2 B. x,+x,=1 C.x,+%X,=-2 D. x;+X,=-1

Cau 3. Cho diém M(Xu; ym) thudce do thi ham sd y =—3x? . Biét xy = — 2. Tinh yu

A.y|\/|=6 B.yM:—G C.yM:—12 DyM:].Z
A 5 L X=y=2 . .
Cau 4. H¢ phuong trinh c6 bao nhiéu nghi¢m ?
X+y=1
A.0 B.1 C.2 D. V6 s6

CAu 5. Vi cac s6 a, b thoa mén a < 0, b < 0 thi biéu thirc av/ab bang

A.—/a’b B.—/a’b C. Va’b D. —/a’b
Céu 6. Cho AABC vuong tai A ¢c6 AB = 3cm, AC = 4cm. Tinh d6 dai duong cao AH cua
AABC

A.AH:Ecm B. AH=§cm C. AH:Ecm D. Aszcm
7 2 5 2
Cau 7. Cho dudng tron (O; 2cm) va (O’; 3cm) biét 00’ = 6cm. S6 tiép tuyén chung cua 2 dudng
tron la
Al B.2 C.3 D.4

Cau 8. M6t qua bong hinh cu c6 dudng kinh 4cm. Thé tich qua bong 1a

A. gn cm?® B. 32 cm?® C. @n cm?® D. 256 cm?®
3 3 3 3



Phén 2: Ty luén (8,0 diém)
Cau 1. (1,5 diém)

1) Rit gon bidu thirc A =+/3—2v2 —3+22
1 6

2
— +

Ja+3 Ja-3 a-9

Cau 2. (1,5 diém) Cho phuong trinh xX2— (M -2)Xx—6=0 (1)  (v6i m la tham s6)
1) Giai phuong trinh (1) véim =0

2) Chtmg minh rin (Va+3)=1Vésia>0a=9
g g

2) Chirng minh rang véi moi gia tri cia m phuong trinh ludn ¢ 2 nghiém phan biét
3) Goi x1, X2 13 2 nghiém ctia phuong trinh . Tim céac gia trj cia m dé
X5 — XX, +(M-2)x, =16

Cau 3. (1,0 diém) Giai hé phuong trinh {XZ Xy ry=7=0
X? +xy—2y=4(x-1)

Cau 4. (2,5 diém) Qua diém A nim ngoai dudng tron (O) v& 2 tiép tuyén AB, AC cua dudng
tron (B, C 1a cac tiép diém. Goi E 1a trung diém ctia doan AC, F 13 giao diém thu hai cta
EB v6i (0)

1) Chirmg minh ttr giac ABOC 1a tt giac ndi tiép va ACEF # ABEC

2) Goi K 1a giao diém thtr hai cua AF véi duong tron (O). Ching minh BF.CK =

BK.CF

3) Chimg minh AE 1a tiép tuyén ctia dudng tron ngoai tiép AABF

Cau 5. (1,5 diém) Xét cac sd x, v, z thay ddi thoa man x® + y® + 23— 3xyz = 2.
ey . .2 1
Tim gi4 tri nho nhat cta biéu thitc P = > (X+Y+2)* +4(X* +y?* + 2> — xy—yz—2X).

-HET---



HUONG DAN GIAI PE SO 03

I/ Tric nghiém

Cau 1 2 3 4 5 6 7
Pap an B A C B D C D
I/ Tu luin
Cau 1:

D)A=\3-22 —\3+242 =4/2-2:/2.141-2-22.1+1

=JW2-17 -2+ =N2-1]-|V2 +1

=J2-1-2-1==2
2) Véia>0,a#9 Taco:

(2 1 6 (2(a-3)-(a+3)+6
VT_(@H ﬁ—3+a—9j'(ﬁ+3)_[ (Va-3) j'(ﬁw)
~2Ja-6-+a-3+6 +a-3
- Ja-3 Ja-3
. 2 1 6
Vay(ﬁ+3_\/5—3+a—9

Cau 2:

=1=VP

j.(ﬁ+3):1 Véia>0,a#9

x:—1+\/7
x:—l—ﬁ

Vay khi m =0 phuong trinh c6 hai nghiém phéan bi¢t X =-1+ J7 vax=-1-47

1) Véi m = 0 ta c6 phuong trinh: X +2x— 6= 0 @{

2) Taco A=(m —2)°—4.1.(-6)=(M-2)2+24 >0 vé&i moim.

Vay phuong trinh luon c6 hai nghi¢m phéan biet vdi moi m.



3) Phuong trinh luén c6 hai nghi€ém phan biet v&i moi m.
X, +X,=m-=2

Theo Vi—ét ta co: {
XX, =—6

Taco :x2—xX, +(m-2)x, =16
S X2 = XX, + (X, + X)X, =16 < X2 =X, X, + X + XX, =16
< (X, +X,)? —2XX, =16 =0 <> (M-2)* - 2.(-6) -16 =0

m-2=2 {m=4

s(MmM-2) =4 =
m-2=-2

m=0
Vay khi m =0, m = 4 thi phuong trinh c6 2 nghi€ém phan biét théa man:

X5 — XX, +(M—2)x, =16

Céu 3:
X2 —xy+y—-7=0 (1)
X2 +xy—2y=4(x-1) (2

Taco: (2) & x> +xy—-2y—4x+4=0

& (X —4x+4)+xy-2y=0
& (X=2)2+y(x—-2)=0
x—-2=0 X=2
S X-2)(x-2+y)=0< S
X-2+y=0 X=2-Yy
+ Thay x = 2 vao phuong trinh (1) ta dugc: 4 -2y +y-7=0 =y =-3
+ Thay X = 2 —y vao phuong trinh (1) ta dugc :
2-y)-@2-y)y+y-7=0
S4-4y+y -2y+y*+y-7=0
< 2y* -5y —-3=0
Phuong trinh 2y? =5y —3=0 c6 A=(-5)2—4.2.(-3)=49>0, JA=7

. 5+7 5-7 1
Tach: y,=—=3y,=—=—=
heT T T



+y=3=>Xx=2-3=-1
1 5

1
+yYy=——=2>X=2+—=—
2 2 2

Vay hé phuong trinh c6 nghiém (x; y) € {(—1; 3), (2; —3), (g — %)}

Cau 4:

1) Ching minh tir giac ABOC la tir giac ndi tiép va ACEF # ABEC
C6 AB, AC 1a cac tiép tuyén ciia duong tron (O) , B va C 1a 4c tiép diém
AB L OB, AC L OC = ABO =90, ACO =90°
Tt gidc ABOC c¢6 ABO + ACO =90° +90° =180° nén tir giac ABOC ndi tiép duong
tron
+ Puong tron (O) co:
EBC 1a goc ndi tiép chin cung CF
ECF1a goc tao bai tia tiép tuyén AC va day cung CF
= EBC = ECF (gbc ndi tiép va goc tao bai tia tiép tuyén va day cung ciing chin cung
CF)
Xét ACEF va ABEC co
BEC la goc chung
EBC = ECF (chung minh trén)



| ACEF # ABEC (g . g)
2) Chimg minh BF.CK = BK.CF
Xét AABF va AAKB c6

BAK la gbc chung
ABF = AKB (gdc ndi tiép va goc tao boi tia tiép tuyén va day cung cung chan cung BF)

BF AF
AABF # AAKB - =—
| (g.8) BK AR (1)

Chtrng minh tuong tu ta co:

CF_AF
AACF # AAKC = 2
(g.g = CK - AC (2)

Ma AB = AC (t/c 2 tiép tuyén cat nhau ctia (0))  (3)

Tir (1), 2)va 3) =2 = 5F _ BECK =BK.CF
BK CK

3) Chimg minh AE la tiép tuyén ciia dwong tron ngoai tiép AABF
Co6 AECF # AEBC (Chung minh cau a)

EC EF
EB EC

= EC? =EBEF

EA _EF
" EA

Ma EC = EA (gt) = EA* =EBEF=
Xét ABEA # AAEF co:

EA_EF

EB EA

AEB la goc chung

| ABEA # AAEF (c.g.c) > EAF=EBA ( hai géc tuong tng) hay EAF = ABF

Trén ntra mit phang bd AB c6 chua diém E, ké tia Ax 1a tiép tuyén cta duong tron
ngoai tiép °ABF = EAF = xAF (Cung bang ABF) | tia AE trung voi tia Ax

| AE 12 tiép tuyén ciia dwdng tron ngoai tiép AABF

Cau 5:



Ta co:

X3+ y3+23-3xyz=(Xx+y)3—-3xy(X—Yy) +2z8—3xyz=2
=[(Xx+y)pP+2%]-3xy(x+y+z)=2
=(X+y+2)3-3z(x +y)(x +y+2) - 3xy(x-y-2) =2
=(x+y+2)[(x+y+2zP?-3z(x +y)-3xy] =2
=(X+Yy+2z)(X2+y2+ 272+ 2Xy + 2Xz + 2yz — 3Xz — 3yz — 3xy) = 2
=(X+y+z)(X2+y2+22—Xy—X2—-Yyz)=2
| X2+y?2+272—-Xy—xz—-yz # 0
Chung minh: x> +y*+ 722 — Xy —XZ—yz >0 véimoix,y, z

| X2+y?+272—-xy—xz-yz > 0 | X+y+z

khi @6 ta co

2
= t—+2 +§—2
2 t

. , t2 /tz U
Ap dung BDT Co si ta co: E) +22>2 ?.2 =2t (daubang xayra=t=2)

2t+%2 2 /2t.% =8 (ddu bang xayra=t=2)

| P>8-2=6.Tontaix=y=1,z=0thiP=6

batx+y+z=t(t>0) | X2+Yy2+72-Xy—XZ—-YzZ =

2
P:%(x+y+z)2+4(x2+y2+22—xy—yz—zx):%+

Viy gié tri nho nhat ctia P 13 6.



PE SO 04 Tuyén sinh vao 16p 10 tinh nghé an niim hoc 2019 — 2020

ok Thoi gian lam bai: 120 phut (khéng ké thoi gian phdt dé)

Cau 1: (2 diém) Rat gon biéu thirc sau:

a)A:(JE—2J§)J§+@.

2
p) B= XX (X ZOXH9 0 <x<3.
X—-3 X

Cau 2: (2,5 diém)
1) Xac dinh ham s6 bac nhat y = ax + b, biét rang d6 thi ham so di qua diém M(1; —1)
va N(2; 1).

2) Cho phuong trinh: X* —2mx+m?—m+3=0 (1), véi m 13 tham sb.
a) Giai phuong trinh (1) voi m = 4.
b) Tim cac gia tri cia m dé phuong trinh (1) c6 hai nghiém Xy, X,va biéu thirc:
P = X,X, — X, — X, dat gi tri nhé nhat.
Cau 3: (1,5 diém)

Tinh cam gia dinh c6 stitc manh phi truong. Ban Vi Quyét Chién — Cau bé 13 tudi
qua thuong nhd em trai cua minh da vugt qua mot quang duong dai 180km tir Son La
dén bénh vién Nhi Trung wong Ha Noi dé tham em. Sau khi di bang xe dap 7 gio, ban dy
duoc 1én xe khach va di tiép 1 gio 30 phut nita thi dén noi. Biét van tdc ctia xe khach 16n
hon van toc ciia xe dap 13 35 km/h. Tinh vén toc xe dap ctia ban Chién.

Cau 4: (3,0 diém)

Cho duong tron (O) c6 hai duong kinh AB va MN vudng goc voi nhau. Trén tia
db6i cua tia MA lay diém C khac diém M. Ké MH vudng goc v6i BC (H thudc BC).

a) Chimg minh BOMH 1a ttr giac ndi tiép.

b) MB cit OH tai E. Chimg minh ME.MH = BE.HC.

¢) Goi giao diém cua duong tron (O) véi dudng tron ngoai tiép AMHC 1a K. Ching



minh 3 diém C, K, E thang hang.

Cau 5: (1,0 diém) Giai phuong trinh: ~/5X° + 27X + 25 —5v/X +1 = X2 — 4.
~—HET—--



HUONG DAN GIAI DE SO 04
Cau 1:

8) A=(V12 - 215 )4/3 +/60 = /36 — 2/15 + 2/15 = /36 = 6

b) V6i0 <x <3 thi [x-3=3-x

CVax [x2-ex+9  2x [(x=3)"  —2Jx |x-3 -2vx(3-x)
- x-3 X x-3\V x  3-x Jx (3-x)Vx

B

Cau 2:
1) Vi do thi ham s6 di qua diém M(1;-1) nén a+b=-1
d6 thi ham s6 di qua diém N(2; 1) nén 2a+b=1

Yéu cau bai toan < {a+b:_1<:>{a:2
2a+b=1 b=-3
Vay ham sb phai tim 1a y = 2x — 3.
2)
a) Voi m = 4, phuong trinh (1) tro thanh: x> —8x +15=0.C6 A=1>0
Phuong trinh c¢6 hai nghém phan biét x, =3; X, =5;
b) Taco: A' = (—m)z—l.(mz—m+3):m2—m2+m—3:m—3.
Phuong trinh (1) c6 hai nghiém X, X, khiA' 20 ©&m-3>20<m2>3
Vé&i m >3, theo dinh I Vi—ét ta co: {Xl X = fm
X . X, =m"—m+3
Theo bai ra: P =X,X, —X; =X, = XX, — (X, +X,)
Ap dyng dinh 1i Vi—ét ta duoc:
P=m*-m+3-2m=m*-3m+3 =m(m-3)+3
Vi m>3nén m(m—-3)>0,suyra P>3. Ddu" =" xay ra khi m = 3,
Vay gia tri nho nhat ctia P 14 3 khi m = 3.
Céu 3:



Doi 1 gid 30 phat = 1,5 gio.
Goi van toc xe dap cua ban Chién 1a x (km/h, x >0)
Van tdc cia 6 t6 1a x + 35 (km/h)
Quing dudng ban Chién di bang xe dap 1a: 7x (km)
Quing dudng ban Chién di bang 6 t6 1a: 1,5(x +35) (km)
Do tong quing dudng ban Chién di 1a 180km nén ta c6 phuong trinh:
7X+1,5(x +35) =180 < 7x +1,5x + 52,2 =180 < 8,5x =127,5 < x =15 (thdéa man)
Vay ban Chién di bf?mg xe dap voi van tdc 1a 15 km/h.
Cau 4:

e
=m!

a) Ta c6: MOB=90° (do AB_L MN) vda MHB =90°(do MH L BC)
Suy ra: MOB + MHB =90° +90° =180°

= T giac BOMH noi tiép.

b) AOMB vuong can tai O nén OBM=0MB (1)

T giac BOMH noi tiép nén OBM = OHM (cling chan cung OM)
va OMB = OHB (cung chan cung OB)  (2)

Tu (1) va (2) suy ra: OHM =0OHB

— HO la tia phan giac cia MHB :ﬁ:% (3)
BE HB

Ap dung hé thire luong trong ABMC vudng tai M ¢c6 MH la dudng cao



HM HC

Tac6: HM?=HCHB= YY)
HB
Tu (3) va (4) suy ra: % = %(5) = ME.HM = BE.HC (dpcm)

¢) Vi MHC =90°(do MH L BC) nén duong tron ngoai tiép AMHC c6 dudng kinh 1a
MC

= MKC =90° (goc noi tiép chan nira dudng tron)

MN 1a duong kinh cua dudng tron (O) nén MKN =90°(gdc ndi tiép chin nira duong
tron)

= MKC + MKN =180°

— 3 diém C, K, N thang hang *)
AMHC -~ ABMC (g.g) = HC _Mc
MH BM

Ma MB = BN (do AMBN cén tai B)

_ HC _McC ME HC

——~ ="~ kéth 01 — =——- (theo (6

= hM BN Rethop Vol g =y (theo (9))
Suy ra: 'I\B/'—ch '\E:'EE Ma EBN = EMC =90° = AMCE -~ ABNE (c.g.c)

= MEC =BEN, ma MEC + BEC =180° (do 3 diém M, E, B thiang hang)
— BEC + BEN =180°
= 3 diém C, E, N thang hang (**)
Tir (*) va (**) suy ra 4 diém C, K, E, N thang hang
= 3 diém C, K, E thiang hang (dpcm)
Cau 5: bPKXb: x>2

Ta co:
J5X? + 27X +25 —5yX +1= X2 — 4
e 5X% + 27X+ 25 =5JX +1+X* — 4




&5+ 27X +25=x" -4+ 25x + 25 +10\/(x +1)(x*—4)

& 4% + 2X + 4 =10y/x +1)(x*— 4)
& 2X2 + X +2=5(x +1)(x? - 4) )

Cach 1:
(1) < (x* —2x—4)(4x* -13x - 26) =0

Giai ra duoc:

13+3\/_ 13—3\/% a
8

X =1—+/5 (loai); X =1+ /5 (nhan); x = (nhan); X

Céach 2:

(1) ©5(x* —x-2)(x+2) =2(x*~x-2)+3(x+2) ()

Pit a=vVx*—x+2;b=+x+2 (a>0;b>0)

Luc do, phuong trinh (2) tr¢ thanh:

5ab=2a2+3b2<:>2a2—5ab+3b2:0<:>(a—b)(2a—3b)=0<:{a:

X =1—+/5(ktm
—Véia=bthi yX? = x-2=VXx+2 < x*-2x-4 < 5 (ktm)
x=1+\/§(tm)

—Végi2a=3bthi 2Ux* —=x-2=3J/x+2 < 4x*-13x-26=0<

13+3\/_

Vay phuong trinh da cho c6 hai nghiém: X =1+ J5 va x

2a=

b
3p )

:13+3\/@ (tm)
_13- 3J_

(ktm)



PE SO 05 MON TOAN

Fekok Thei gian 1am bai: 120 phut (khéng ké thoi gian phdt d@é)

X+/X +1
X +1 ~x

1) Tim diéu kién xac dinh va rat gon biéu thic P?

Cau I: (2,0 diém). Cho biéu thirc: P =

2) Tinh gia tri cua P tai x thoa man x* — 5 X —(6+ 2\/3) =07

J5-2
Cau I1: (1,5diém).
1) Giai bai toan sau bang céch lap phwong trinh hoic hé phuwong trinh.

Mot xe mb-to di tir A dén B (cach nhau 60km) theo thoi gian da dinh. Nira quing dudng

dau xe di voi van toc nhanh hon van téc du dinh 10km/h va ntra quang dudng sau xe di

véi van téc cham hon van téc du dinh 6km/h. Biét rang xe vé dén B dung thoi gian quy

dinh, hoi van téc du dinh 1a bao nhiéu?
2) Tim céc gia tri m dé ham sé yz(\/ﬁ— 2)x +3 ddng bién.

Cau I11: (3,0 diém).
+E=3
1) Giai h¢ phuong trinh

°
X
2.0,
X

y
10
y

2) Giai phuong trinh: |1— 2X| + |X +1| =X+2.

3) Cho phuong trinh X’ —mx +1=0. Khong giai phuong trinh, tim gia tri cia m dé

phuong trinh ¢6 hai nghiém phan biét x,,x, thoa man hé thuc: (x, +1)° +(x, +1)° = 2.

Cau 1V: (3,0 diém). Puong tron (0), duong kinh. Mot cat tuyén MN quay quanh trung

diém H cua OB.



1) Chimg minh MN khi di d6ng, trung diém | cua luén niam trén mot dudng tron ¢ dinh.
2) Tir Aké Ax L MN, tia Bl cit Ax tai C. Chitng minh tir giac CMBN 14 hinh binh hanh.
3) Chirng minh C la tryc tdm cua tam giac AMN.
4) Khi MN quay quanh H thi C di dong trén duong nao?
5) Cho AM.AN =3R? AN =R+/3. Tinh dién tich phan hinh tron (O) nim ngoai tam giac
AMN?
Cau V: (0,5 diém). Cho X, y thoa man: x* +y? —4x —2=0. Chitng minh rang
10— 46 <x%+y? <10+ 446 .

—-HET---



HUONG DAN GIAI PE SO 05
Cau l:

1) biéu kién x4c dinh: x>0.

x\/;+1_ (&)3+13

Taco: P= W=y
\/;+1 \/;+1

(e
- \/;+1 _\/;
=X =X +1=~/x =X - 24/x +1.

Vay P=x-2X+1.

Céach 2: Pat a :&(a >0).

3 a+1)(a®—a+1
Tacé:Pza +1—a=( )( )—a:a2—2a+1:x—2\/§+1.
a+1 a+1l

Nhgn xét: Bai toan rdt gon biéu thuc &p dung quy tic tim diéu kién va cac phuong phap

phan tich da thirc thanh nhan t.

2) Ta c6: x2—\/gix—(mz\/g):o@x?—(5+2\/§)x—(6+2\/§):o

<:>(x+1)[x—(6+2\/§)}:0<:{

Xx=-1

X=6+25

Nen ta co P =(6+2v5)~2y6+2v5 +1=7+245 -2 (J§+1)2

—x=6+25 (Vi x>0)

=7+2/5-2 (\/§+1)2 =7+2J5-2J5-2=5.

Vay P=5.
Nhgn xét: Bai toan tim gia tri cua biéu thuc khi biét bién thoa man mot diéu kién nao do.
Ta tim bién rdi thay vao biéu thirc dé tim gia tri.

Cau ll:

1) Goi x (km/h) 1a van téc duy dinh.



Thoi gian du dinh dé dén B véi van toc trén 1a 50 (9i0).
X

30
+10

Nira quing dudng dau xe di nhanh hon véi van téc du dinh 10(km/h) nén tén (gio).
X

Nira quing duong sau xe di chdm hon véi van téc dy dinh 6(km/h) nén tén 3—06 (9io).

Do dén B dung thoi gian quy dinh nén ta c6 phuong trinh

60 30 30

—= + < 60(x+10)(x—-6)=x|30(x—-6)+30(x+10
=10 g & 60(x+10)(x—6)=x[30(x~6)+30(x+10)

< 60+ 240x — 3600 = 60x> +120x <> 120x = 3600 <> x = 30 (km/h).

Nhgn xét: Giai bai toan bang cach lap hé phuong trinh tir kién thac vé chuyén dong co

ban va chuyén dong trén dong nudc:
“Quang duong = Van toc x Thoi gian”
m22

armmséy=(ﬁﬁ—gx+3d&@bénmn{JE2>O

m=>0 m>0 A
= = &S m>
\/H>2 m>4

Vay m>4.
Cau lllI:
1) biéu kién: xy =0

=4 6a+5b=1

bat
9a-10b=1

. Hé phuong trinh tr¢ thanh: {

1
X
1y
y



X=3 5
o { (thoa man diéu kién).
y=>5

< |k X |k
gl Wik

Vay hé phuong trinh ¢6 nghiém: (X; y) = (3;5).

2) Ta c6 bang xét dau céc biéu thuc

X -1 l
2
1- 2x o * 0 -
X +1 - 0 + |+

+ Xét: x <-1(*).

Phuong trinh twong duong véi: (1-2x)—(X+1)=X+2

O BX=X+ 2o AX =2 X = % (khong thoa man didu kien (%)),

+ Xét: —1<x < %(**)

Phuong trinh twong duong véi: (1-2x)+ (X +1)=x+2

& 2-X=X+2<0=2x < x =0 (thoéa min diéu kién (**)).
+ Xét: x> %(***).

Phuong trinh twong duong véi: —(1-2x)+(Xx+1)=Xx+2

S 3X=X+2< 2x =2 < x=1 (théa mén diéu kién (***)).

Vay phuong trinh c6 nghiém: x =0;x =1.

3) Taco: A=(-m) —4.11=m*-4.



. m 2
Dé phuong trinh ¢6 hai nghiém phan biét thi: m* -4>0 < { < 2
m < -

A ’ - 7 z Xl + X2
Theo hé thuc Vi-ét, ta co: .

Tacd (x, +1)° +(x, +1)° =2 x2 +2x, +1+x2 +2x, +1=2
& (X, +%, ) +2(X, +X,) = 2%,.X, =0.

m=+/3-1(1)

m=-/3-1

.Vay m=—/3-1.

<:>m2+2m—2=0<:{

Cau IV:

1) I 14 trung diém cua MN nén Ol L. MN (quan hé duong kinh — day cung) = OIH =90°
Do OH ¢é dinh nén khi MN di dong thi | chay trén duong tron duong kinh OH.

Nhgn xét: Bai toan chirng minh mot diém ludén nam trén duong cé dinh.

2) Tacd AC//OI vi cung vudng goc véi MN.

Ma O 1a trung diém ciia AB nén I 14 trung diém cua BC

Lai c¢6 I 14 trung diém ctia nén CMBN 14 hinh binh hanh (vi ¢ hai duong chéo cat nhau

tai trung diém mdi dudng) (diéu can chang minh).

Nhgn xét: Bai toan chang minh ti giac 1a hinh binh hanh bang cach chiing minh ti giac

c6 hai dudng chéo cit nhau tai trung diém mdi duong.



3) CMBN la hinh binh hanh nén MC/ /BN

Ma BN L NA (BNA =90°do tinh chat goc noi tiép chan nira duong tron)

Lai c6 AC L MN

Suy ra C la truc tim tam giac AMN (diéu can ching minh).

Nhgn xét: Bai toan chirng minh mot diém a tric thm cua tam giac bang cach ching minh
no 1a giao diém cua hai dudng cao.

4) Ta c¢6 H 1a trung diém cta OB, I 1a trung diém ctia BC nén IH 1a duong trung binh cua
AOBC

= 1IH//0C

Ma OC 1 Ax = OCA =90°, nén C thudc dudong tron duong kinh OA ¢é dinh.
Vay khi MN quay quanh H thi C di chuyén trén duong tron duong kinh OA ¢ dinh.

Nhdn xét: Bai toan tim quy tich ciia mot diém.

2 2
5) AM.AN:3R2,AN=R\@:>AM=TN _ 3R RB= AM=AN=R+3

R+/3

= AAMN can tai A.

Xét AABN vudng tai N cd AB =2R;AN =R+/3 = BN =R = ABN =60°.
C6 ABN = AMN (g6c nai tiép) nén AMN = 60°

Suy ra AAMN déu

B (Rﬁ)zﬁ _3R*3

=S =
AAMN 4 4

S R? 3R2\/§ R2(4TC—3\/§)
J— o ’n: _— = .

AAMN 4 4

Nhgn xét: Bai toan tinh dién tich lién quan dén hinh tron va tam giéc.

Céau V:

=S=S

{0}

Phuong trinh tuong duong véi: X° +y? =4x+2 (1)



Ta c6: x2—4x—2:—y2sO:>(x—\/5—2)(x+\/€—2)so
@2—\@£x§2+\/5
©10-46 <4x+2<10+4/6 (2)

Tur (1) va (2), suy ra: 10— 4+/6 < x? +y? <10+ 46 .

Nhgn xét: Bai toan ap dung bién doi twong dwong mot phuong trinh, giai bat phuong trinh
bac hai.



PE SO 06 Pé thi S& Lao Cai 2019 — 2020

Fekok Thei gian 1am bai: 120 phut (khéng ké thoi gian phdt d@é)

Cau 1. (1,0 diém) Tinh gia tri caa cac biéu thuc sau:

) V4 +3. ) v5+,/(6-+5) .

2X% + 2X 1 1

+ J—
x2-1  Jx+1 +Jx-1

Cau 2. (1,5 diém) Cho biéu thuc H = véi X >0;x =1

a) Rut gon biéu thirc H.
b) Tim tat ca cac gid tri cta x dé JX-H<0.
Cau 3. (2,5 diém)
1) Cho dudng thang (d): y=x —1 va parabol (P): y =3x?.

a) Tim toa do A thudc parabol (P) biét diém A c6 hoanh do x =-1.

b) Tim b dé duong thang (d) va dudng thang (d°): y= %x +b cdt nhau tai mot diém

trén truc hoanh.

c 9 A b X+y:5
2) a) Giai hé phuong trinh :
2x—-y=1

X-y=a

b) Tim tham s6 a dé hé phuong trinh
7x—2y=>5a-1

thoa man y = 2X.
Cau 4. (2,0 diém)

a) Giai phuong trinh: X’ —=3x+2=0.

. C6 nghiém duy nhét (x;y)



b) Tim céc gi tri cua tham s6 m dé phuong trinh x> —2(m —1)x + m? =0 ¢ hai
nghiém phan biét x,,x, thoa man hé thire (x, —x,)” +6m =x, — 2x,.

Cau 5. (3,0 diém)

Cho dudng tron (0), diém M nam ngoai dudng tron (O). ké hai tiép tuyén MB, MC
(B va C 1a cac tiép diém) voi duong tron. Trén cung 1on BC ldy diém A sao cho AB <
AC. Tir diém M ké dudng thang song song véi AB, duong thiang nay cat dudng tron (O)
tai D va E (MD < ME),cat BC tai F, cit AC tai 1.

a) Chtrng minh tt giac MBOC ndi tiép.

b) Ching minh FD.FE =FB.FC;FI > FE =FD.FE

¢) Puong thang OI cat duong tron (O) tai P va Q (P thudc cung nhé AB). Puong
thang QF cat duong tron (O) tai K (K khac Q). Chting minh 3 diém P, K, M thiang hang.

—  HET —



HUONG DAN GIAI BPE SO 06
Cau 1.
a) V4+3=2+3=5

b) V5 +(6-5) =5 +[6-5|=\5+6-5=6

Cau 2.
2X% + 2% 1 1 2x(x +1) 1 1
a) H=— + — = + —
x*=1  Jx+1 x-1 (x+1)(x-1) Jx+1 +/x-1
2X 1 1 2X 1 1

:x—1+&+1_&—1:(&+1)(&_1)+&+1_&_1

b) Theo d baitacod VX —H<0 <X —2</x <2< x <4

Két hop didu kién x >0;x #1tacd 0<x<4;x #1
Vay véi 0<x<4;x#1 thi /X —H<0
Cau 3.

1) a) Piém A c6 hoanh @6 X = —1 va thudc P nén thay X = —1 vao P ta duoc :
y=3(-1)"=3
= A(-13)
b)Goi B(X;;0) la diém thudc truc hoanh va 1a giao diém ctia hai duong

thang d, d’. ta c6 B(Xg;0) thudc d = X, =—1= B(1,0)

Lai co: B(l;O)ed':O:%.leb@b:—%

X+y=5 3X=06 X=2
2) a) & <

Vay hé pt c6 nghiém duy nhét: (x;y)=(2;3)



x—-y=a(l)

5 nghiém duy nhat
7X—2y=5a—1(2) cO nghiem duy nha

b) H¢ phuong trinh c6 % # _—; = hé pt {
vO1 moi a.

Theo dé bai ta ¢ hé pt c6 nghiém duy nhat thoéa méin y = 2x
Thay y=2x vao (1) tadugc: X—-2X=a<>X=—-a=>Yy=-2a

Thay x =—-a;y =-2a vao (2) ta duoc:

7(-a)-2(-2a)=5a-1 < -7a+4a-ba=-1 < -8a=-1 <:>a=1
8

Viy a= % thoa man bai toan.
Cau 4.
a) x*—-3x+2=0

Phuong trinh ¢6 dang a +b+c¢=0. Khi d6 pt c6 hai nghiém phéan biét
X, =Lx,=2.

Vay tap nghiém cua phuong trinh 1a: S={1;2}
b) x*-2(m-1)x+m*=0
Taco: A'=[—(m —1)]2 -m® =m*-2m+1-m’=1-2m
Phuong trinh ¢6 hai nghiém phan biét x;,X, ©A'>0<=1-2m>0<m <%

. X HX,=2(m-1
Theow—ettaco:{ Lo (2 )
X, X, =M
Theo dé bai ta cé:
(X, =%,) +6M=x,-2X, < (X, +X,) —4xX, +6m=Xx, —2X,

S 4(m-1)" —4m* +6m=x,-2x, << -2m+4=x, —2X,

Khi d6 két hop véi X, + X, =2(m—1) ta cé hé pt:



A p—

{x1+x2:2(m—1) @{ 3x,=4m -6
x1:2m—2—%m+2 xlzgm

X, —2X,=—2m+4 X, +X,=2m-2

Thay Vao XX, =m? ta duoc:
X1 = g m

_ m=0
(ﬂm—Zj.zm:mz<:>—1m2—£m=0<:>—m(lm+ﬂJ:O<:> (tm)
3 3 9 3 9 3 m=-12

Vay m=0;m=-12 thoa min yéu cau dé bai.

Cau 5:

M

a) Do MB, MC 14 hai tiép tuyén ciia dudng tron (O) nén OBM = OCM =90°
Xét tir giac MBOC c6: OBM +OCM =180° suy ra tir gidc MBOC la tir giac noi
tiép.

b) Xét tam giac FBD va tam giac FEC co:
BFD =EFC(dd)

FDB = FCE ( hai goc néi tiép cing chian cung BE)



FB _FD

= FD.FE = FBFC(1)
FE

= AFBD ~ AFEC(g-9)=

Ta co AB// ME suy ra BAC =DIC
Ma BAC = MBC (gbc ndi tiép va goc tao bai tiép tuyén va ddy cung cing chin
cung BC)

= DIC=MBC = MBF=CIF
Xét tam giac FBM va tam giac FIC co:

BFM = IFC (dd)
MBF = CIF(cmt)

FB_FM

= AFBM ~ AFIC(g—g) = = FLFM =FBFC(2)

Tu (1) va (2) = FLFM =FD.FE(3)
c) Xét tam gidc FDK va tam giac FQE co:
KFD = EFQ (dd)
FKD = FEQ ( hai goc ndi tiép cing chan cung DQ)
= AFKD ~ AFEQ(g—9)

FK _FD
= FD.FE =FK.F
~FEFQ Q%)

Tir (3) va (4) = FLEM = FKFQ < M _FK
FQ FI

Xeét tam gidc FMQ va tam giac FKI c6:
%:%(cmt)

MFQ = KFI

= AFMQ ~ AFKI(c - g -¢) = FMQ = FKI

Suy ra ttr giac KIQM 1a ttr giac ndi tiép



= MQK = MIQ (hai gbc ndi tiép cing chin cung MQ)

Ta c6 MBF = CIF= MBC = MIF suy ra tit gidc MBIC 1a tir giac noi tiép
Ma MOBC la tir giac noi tiép nén M, B, O, I, C cung thudc 1 dudng tron.
Ta c6 OBM =90° suy ra OM la duong kinh caa duong tron di qua 5 diém M, B,
O, I, C.

Suy ra OIM =90°(goc ndi tiép chin nira dudng tron)

= IM 1L Ol = MIQ =90°

= MKQ =MIQ =90°

Lai c6 QKP =90°(gdc ndi tiép chan nira duong tron)

Tir d6 ta c6: MKP = MKQ + QKP =180°

Vay 3 diém P, K, M thang hang.



PE SO 07 MON TOAN

Fekok Thei gian 1am bai: 120 phut (khéng ké thoi gian phdt d@é)

Cau 1. (1,0 diém)
a) Cho bidu thirc A =+/16 —~/25 + /4. So sanh A véi 2

* 9 A b X - y = _5
b) Giai h¢ phuong trinh:
2x+y=11

Cau 2. (2,5 diém)

1. Cho Parabol (P):y=-x* va dudng thang (d):y=x-2

a) V& (P) va (d) trén cing mot mit phang toa do OXy .

b) Viét phuong trinh dudng thang (d') song song véi (d) va tiép xtc véi (P).

2. Cho phuong trinh X? —4x+m=0 (m la tham so)

a) Biét phuong trinh c6 mot nghiém bang —1. Tinh nghiém con lai.

b) Xéc dinh m dé phuong trinh c6 hai nghiém x,,X, théa man (3X1 + 1)(3X2 +1) =4
Cau 3. (2,0 diém)

Mot doi cong nhan dit ké hoach san xuét 250 san pham. Trong 4 ngdy dau, ho
thuc hién dang ké hoach. Mdi ngay sau do, ho déu vuot muc 5 san phém nén da
hoan thanh cong viéc sém hon 1 ngay so vdi du dinh. Hoi theo ké hoach, mdi
ngay doi cong nhan d6 1am dugc bao nhiéu san pham? Biét rang nang suit 1am
viéc ctia mdi cong nhan 1a nhu nhau.

Cau 4. (3,5 diém)
Cho tam giac nhon ABC (AB<AC), dudng cao AH, noi tiép duong tron (O). Goi
D va E tht ty 14 hinh chiéu vuong goc caa H 1én AB va AC.

a) Chtrng minh cac tir giic AEHD va BDEC ndi tiép dugc dudng tron.



b) V& duong kinh AF cua duong tron (O). Chirng minh

BC =+ABBD ++/ACCE va AF vudng goc véi DE.
¢) Goi O’ 1 tim duong tron ngoai tiép tam gidc BDE. Chimg minh O’ 1a
trung diém ctia HF.
d) Tinh béan kinh dudng trd (O”) biét BC =8cm, DE = 6cm, AF =10cm.
Cau 5. (1,0 diém)
Cho hinh vuéng ABCD.

51

A o
Goi S, la dién tich phan giao caa hai nira duong tron duong kinh AB va AD. S, la dién
tich phan con lai caia hinh vuéng nam ngoai hai nira duong trong néi trén (nhu hinh vé

trén).Tinh >t
S

2



HUONG DAN GIAI BE SO 07

Cau 1. (1,0 diém)
a) Cho bidu thire A =+/16 — /25 + /4. So sanh A véi 2

A=16-25+/4=4-5+2=1<2. Vay A<2

X—y=-5
2x+y=11

X—y=-5 3X =6 X=2 X=2
< & <
2x+y=11 X-y=-b 2-y=-5 y="7
Cau 2. (2,5 diém)
1.

b) Giai hé phuong trinh: {

b) Phuong trinh dudng thiang (d') c6 dang y=ax+b




(d)//(d):y=x-2=a=Lb=-2
Phuong trinh hoanh d6 giao diém cua (P)va(d')la —=x*=x+b< x> +x+b=0(*)

PT (*) c6 A=1-4b.

(P)va(d")tiép xtic nhau khi PT (*) c6 nghiémkép <> A=0<>1-4b=0<>b :%
(nhn).

Vay PT duong thang (d') la :y:x+%

2.
a) PT x* —4x+m=0c6 mot nghiém bang -1=a-b+c=0=1+4+m=0=>m=-5.

Nghiém con lai cua PT Ia Lo o 2 =5
a 1 1

b)PK A'=(-2)' -m>0< m<4

. . L IX +X, =4
Ap dung dinh 1i Vi et ta co:
XX, =M

(3%, +1)(3%, +1) =4 = 9x,X, +3(X, + X, ) +1=4
=9Im+34+1=4=m=-1(tm)
Vay m=-11a gia tri can tim.
Cau 3. (2,0 diém)
Goi s6 san pham mdi ngay d6i cong nhan d6 1am theo ké hoach 13 x(sp).

PK x>0:xeZ

Khi d6, s6 san pham mdi ngay d6i cong nhan d6 1am trong thyc té 1a X + 5(Sp)
N . \ \ A A A \ 250 Y
Thoi gian hoan thanh cong viéc theo ké hoach 1a — (ngay)
X

86 san pham lam dugc trong 4 ngay dau la: 4x(sp)

S0 sdn pham con lai phai lam la 250 —4x(sp)



Thoi gian lam 250 — 4x(sp)con lai 1a 250—_54)‘ (ngay).
X+

Theo bai toan ta cé PT: @:4+250—_4X+
X X+5

1

Giai PT nay ta dugc: X, = 25(nhén)
X, ==50 (loai)

Vay s6 san pham mdi ngdy doi cong nhan d6 1am theo ké hoach 13 25 san pham.

Cau 4. (3,5 diém)

a) Tt giac AEHD c¢6 ADH + AEH =90° +90° =180° = T{r giac AEHD noi tiép
dugc duong tron duong kinh AH.
Tt giac AEHD (cmt) ADE = AHE (1) (cing chan AE). D& thay



ACH = AHE (2) (cung phu HAE).
Tir (1) va (2) suy ra ADE = ACH nén ttr giac BDEC ndi tiép dugc dudng tron.
b) Ap dung hé thuc luong trong hai tam giac vuéng AHB va AHC ta co:

BH? = AB.BD = BH =+AB.BD
HB? = AC.CE = HB=+/AC.CE

Do d6 BC =BH +HC =+/AB.BD ++/AC.CE

N&i FB, FC. Goi I 14 giao diém cta AF va DE.

Tacd ADE =ACH (cmt) vd AFB=ACH (cung chin AB) suy ra ADE = AFB
nén tt giac BDIF noi tiép duoc duong tron

= DIF + DBF=180° = DIF =180° - DBF =180° —90° =90°. Vay AF L DE

¢) Goi M,N,0”’ lan luot 1a trung diém ctia BD,EC,HF.

— Ta chimg minh duoc MO’ va NO”” lan luot 14 dudng trung binh cta cac hinh
thang BDHF va CEHF= MO"/ /DH (3) va = NO"//EH (4)

— Vi tir giac BDEC noi tiép ma O'la tam dudng tron ngoai tiép tam giac BDE suy
ra O'ciing 1 tim dudng tron ngoai tiép ti giac BDEC=> O' thudc dudng trung
truc cia BD . Suy ra MO’ 1a trung truc ciia BD do do

MO'LBD laico DH 1L BD = MO'//DH(S).

Tuong tu ta c6 NO'/ /EH(6)

Tu (3) va (5) suy ra MO”’ va MO’ 1a hai tia tring nhau

Twr (4) va (6) suy ra NO’’ va NO’ 1a hai tia trung nhau

Do d6 O’ tring O”. Ma O”’ 14 trung diém cua HF nén O’ ciing 14 trung diém ctia HF.

d) Trong AABC tacé ?—C:AF:SinAzﬁzﬁzﬂ
SInA AF 10 5
., DE
Trong AADE tacé6 ——=AH=AH=—=7,5(cm)

SInA

gl bl o



Vi O’ va O lan luot 13 trung diém cta HF va AF nén OO’ 1a duong trung binh cua tam

giac AHF= OO'=A—2|_I = 7—25 =3,75(cm)

Goi K 1a giao diém cua OO’ va BC dé thdy OO' L BC tai trung diém K ctia BC.
Ap dung dinh i Pytago vao tam giac vuéng OKC ta tinh dugc

OK =+/0C? - KC? =+/5? —4? =3(cm)
Tacé KO'=00'-OK =3,75-3=0,75(cm)

Ap dung dinh 1i Pytago vao tam giac vuéng O’KC ta tinh duoc

0'C=vO'K? +KC? = /0,75 + 42 = —“2465(cm)
Vay ban kinh duong tro (0°) la 2465 (cm).
Cau 5. (1,0 diém)
B C
S3 S,
S >4
A D

Goi a la canh hinh vuéng ABCD. Ta cm dugc:

360 21 2) ala 2

4
S =S +S _a_z(z_ljﬁ_z(z_i}a_z(ﬁ_lj
R 4\g 2) 4\a 2) 2\a 2

SPE LT
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ok Thoi gian lam bai: 120 phut (khéng ké thoi gian phdt dé)
Cau I: (2,0 diém). Cho bidu thirc: P:( 1 1 ]: &”2.
) (e

1) Tim diéu kién xac dinh va rat gon biéu thuc P?

2) Tim tat ca cac gia tri cua x de Pzg?

3) Tim gia tri 16n nhét cua biéu thic Q = A —9/x ?
Cau I1: (1,5 diém).
1) Giai bai toan sau bang cach lap phuong trinh hoic hé phuong trinh.
Cho tam giac ABC vudng tai A, c6 AB=8cm, AC =6cm . M 1a mét diém trén AB. Qua
M ké cac duong thang song song vai AC va BC lan luot cat BC va AC tai D va N. Hay
xéac dinh diém M dé dién tich caa hinh binh hanh MNCD bang g dién tich cua tam giac
ABC?
2) Cho ham s6 y =mx +1 (1)
a) Tim m dé do thi ham s6 (1) di qua diém A(L4) . Véi gia tri M vira tim dwoc, ham s6
(1) d6ng bién hay nghich bién trén R ?
b) Tim M dé d6 thi ham sé (1) song song véi duong thang (d):x+y+3=0.
Cau I11: (3,0 diém).
X=2+2
1) Giai hé phuong trinh <y =2+ 3z
z2-3x-2y+2=0
2) Giai phuong trinh: m =2X-2.
3) Cho phuong trinh (M-1)x*—2(m+2)x+m+1=0. Tim M d phuong trinh c6

nghiém duy nhat?



Cau 1V: (3,0 dgiém). Tir mot diém A nam ngoai duong tron (O:R) ta vé hai tiép tuyén
AB, AC véi duong tron (B,C 1a tiép diém). Trén cung nhé BC lay mot diém M, vé
MI LAB, MK L AC (1< AB, K e AC)

1) Chitng minh: AIMK 14 tt giac néi tiép duong tron.

2) V& MP L BC (P eBC). Ching minh: MPK = MBC.

3) Xéc dinh vi tri cua diém M trén cung nho BC dé tich MI.MK.MP dat gia tri 16n nhat.
Cau V: (0,5 d@iém). Tim a; b; ¢ biét rang phuong trinh: x> +ax’+bx+c=0 co tap
nghiém la S={-1;1}?

-HET---
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Cau l:

X—+X#0 X#0
Jx-120 |Xx=1
=

1) biéu kién xéac dinh: S0<x=1
X>0 x>0
K120 (Wxz-1
2
Tacc’)'P—( ! + L j(&_l)
' x—Jx Jx-1) x+1

I )
I x=x &(&—1)'&+1

vk (VY (Y e

S (V-) WXL k(Y1) W

Jx -1
'

Cach 2: Pat a=+/x (a>0)

. ,_P_( L, 1)_ a+l | 1 1 (a-1)’
1T @ Tat (a-1) |a(a-1) a-1] a+l

1+a |(a-1)" a-1 x-1
a(a-1)| a+1 a  x

Nhgn xét: Bai toan tim diéu kién va rdt gon ap dung quy tic tim diéu kién va cac phuong

Vay P=

phap phan tich da thtrc thanh nhén t.

1 Wx-11

2)V6i P==¢<
) Vi 3 J; 3

@3(&—1):&@2&:3©x:% (thGa mén).




Nhgn xét: Bai toan tim gi4 tri cua bién dé biéu thac nhan mot gia tri cho trudc.

3) Taco Q:P—9&=&—;1—9&:1—(i+9&j

NP NP

Ap dung bat dang thirc C6-si cho 2 sé khong am

1 1
ﬁ+9\/;22 /WQ\/;:Z\@:G-

—-Q<1-6=-5

1

Jx

1
Jx
1

Vay maxP =-5 khi X:§'

Dau " =" xay ra khi =9&c>1:9xc>x:%

Nhgn xét: Bai toan tim cuec tri cua biéu thac.
Cau ll:
1)

Goi do dai AM la x (cm), 0<x<8.

Theo dinh |y Ta-lét trong tam giac
AM_AN _ x AN AN =3y (om)

AB AC 8 6 4

— NC:AC—AN:G—%x(cm).

va 9\/; , ta cO:
C
ABC véi

MN //BC

ta

co



Dién tich hinh binh hanh MNCD Ia:

3
Synes = AM.NC = x((s —ij(cmz)
o » . 1 1 )
Dién tich tam giac ABC 12: Syugc =>ABAC=—.6.8= 24(cm?)
Theo bai ra, dién tich cua hinh binh hanh MNCD bing g dién tich cua tam giac ABC,

nén ta c6 phuong trinh x(6 — %xj = 2_24

X=2 )
&S xP-8x+12=0< {x 6 (thda man diéu kién).

Vay diém M céach A 12 2 cm hoic 6 cm.
2)
a) Do d thi ham s6 (1) di qua diém A(1;4) nén ta ¢6 phuong trinh 4=m.1+1< m=3

Vé6i m =3 ham sb (1) c6 dang Y =3X+1
Vi 3>0 nén ham s6 (1) déng bién trén R
b) Phuong trinh dudng thang (d) la; y=-X-3.

. s . , m=-1
Dé do thi ham so (1) song song véi duong thang (d) thi Li g &M= -1

Vay m = -1 thi d6 thi caa ham s6 (1) song song véi duong thang (d).
Cau lllI:

X=2+2
1) H¢ phuong trinh twong duong véi: <y =2+3z
z-3(2+2)-2(2+3z)+z=0



X=2+2 x=1
SYy=24+32 <qy=-1
—8z-8=0 z=-1
Vay hé phuong trinh ¢6 nghiém: (X; Y; Z) = (1; —1;—1) .
2X—-2>0
2) Phuong trinh tuvong duong véi:
) Phuong SEORETT  ax? 4 3x - 5= (2x—2)°

x>1 x>1
= =
2x? +3Xx—5=4x*-8x +4 2x% -11x+9=0

(x>1
= x=1 s * o .
(x-1)(2x—-9)=0 9 |x=2
XZE 2

9
Vay phuong trinh ¢6 nghiém: X =1,X = >
3)
+ Xét m-1=0< m =1, phuong trinh tr¢ thanh: —6X+2:0<:>X:%

Do d6 m =1 thoa man.
+Xét m-120< m=1 (*).

Pé phuong trinh ¢6 nghiém duy nhéat thi A’=0

&[-(m+2)] ~(m-1)(m+1)=0e (m+2)°~(m?~1)=0
c34m+5:0c>m:—%-ammnﬁndéuk@nﬁ»

Kéhﬁmrnzlh@mrn:—g.

Cau IV:



1) Taco AIM =AKM =90°(gt), suy ra ta giac AIMK noi tiép duong tron duong Kinh
AM.

Nhan xét: Bai toan ching minh tir giac ni tiép bang cach chimg minh hai dinh cting nhin
canh doi dién duéi goc 90° .

2) T&r giac CPMK ¢6 MPC=MKC=90° (gt). Do d6 CPMK 1a tir gidc noi tiép
= MPK =MCK (1). Vi KC la tiép tuyén ciia (0) nén taco: MCK = MBC (cung chan MC
) (2).

Tir (I), (2) = MPK = MBC (3).

Nhgn xét: Bai toan ching minh hai goc bang nhau bang cach su dung tinh chat bac cau.

3) Chimg minh twong tu cau b ta c6 BPMI 14 tir giac ndi tiép.
Suy ra: MIP=MBP (4). Tt (3) (4) = MPK =MIP

Tuong tu ta chimg minh dugc MKP = MPI.
Suy ra: AMPK d6ng dang véi AMIP

:m:w: MIL.MK = MP? = MI.LMK.MP = MP®
MK  MP



Do d6 MI.MK.MP Ién nhét khi va chi khi MP 16n nhét.
Goi H 1a hinh chiéu cua O trén BC, suy ra OH la hang sé (do BC cé dinh).
Lai c6: MP+OH<OM =R = MP <R —OH. Do d6 MP 16n nhét bang R — OH khi va
chi khi 0,H, M thang hang hay M nam chinh giita cung nho BC.
Suy ra max ML.MK.MP = (R — OH)* < M nam chinh giira cung nhé BC.
Cau V:
Phuong trinh ¢6 hai nghiém la x=-1 va x =1, thay vao phuong trinh ta dugc hé
-1+a-b+c=0
{1+ a+b+c=0
Tru hai phuong trinh trén, ta dugc: -2-2b=0<b=-1
Cong hai phuong trinh trén, ta dugc: a+c=0<c=-a
Phuong trinh tré thanh: x*+ax’-x-a=0
<:>xz(x+a)—(x+a)<:>(x+a)(x2 —1):0
Theo giai thiét, phuong trinh c6 tap nghiém la S= {—1;1} , khi d6 phuong trinh x+a=0
phai c6 nghiém la -1 hoac 1, suy ra. a=1 hoac a=-1.

Vay cacséa; b;ccantimld a=1:b=-1c=-1hoic a=-1:b=—1:c=1.



PE SO 09 MON TOAN

Fekok Thei gian 1am bai: 120 phut (khéng ké thoi gian phdt d@é)

Cau I: (2,0 diém). Cho biéu thuc: P = 4% £ B3 Vx-1 2 Véi x>9.
2++/x  4-x X —2x  ~fx

1) Rt gon biéu thiac P?

2) Tim m dé véi moi gia tri x> 9 ta c6 m(&—s)P >x+1

Cau I1: (1,5 diém).

1) Giai bai toan sau bang cach lap phuong trinh hoic hé phuong trinh.

Mot thira rudng hinh chit nhat, néu ting chiéu dai thém 2m, chiéu rong thém 3m thi dién
tich ting thém 100m2. Néu giam ca chiéu dai va chiéu rong di 2m thi dién tich giam di
68m?2. Tinh dién tich thira rudong do.

2) Xéc dinh a, b d¢ duong thang (d):ax+b cét truc tung tai diem c6 tung do bang —2
. 1 : :
va cat do thi (P):y = sz tai diém c6 hoanh d6 bang 2.

Cau I11: (3,0 diém).

(2x+3y-2)(x-5y-3)=0

1) Giai h¢ phuong trinh
x—-3y=1

2) Giai phuong trinh: 3vx—2 —/x* -4 =0,

3) Cho phuong trinh (2m —1)x?* —2mx +1=0. Tim m d¢ phuong trinh trén c6 nghiém
thugc khoang (-1;0)?

Cau 1V: (3,0 diém). Cho duong tron (O;R) c6 duong kinh AB. V& day cung CD vudng
goc voi AB (CD khong di qua tam O). Trén tia doi cta tia BA lay diém S; SC cét (O;R)

tai diém thir hai 1a M.



1) Chitng minh ASMA dong dang véi ASBC.

2) Goi H 1a giao diém ciia MAva BC; K 1a giao diém cia MD va AB. Chitng minh BMHK
la t&r gi4c noi tiép va HK //CD .

3) Chang minh; OK.0S=R?.

Cau V: (0,5 didm). Cho x; vy Ia hai s6 thuc thoa man xy+\/(1+ x*)(1+y?) =1. Chiing

minh ring x1+y? +y\1+ x> =0.

-HET--



HUONG DAN GIAI PE SO 09
Cau l:
1) Vé6i x >9 thi biéu thirc P di c6 nghia.

Wx(2-x) ”fl (&‘2)]
(2+vx)(2- f) x=2Vx Jx(Vx-2)

:_4\/;(2—&)+8x] {f 1-2(vx -2 ]_(8\/_+4XJ 3_&]

Ta co: P:{

4—x X— 2\/_

(¥ +2) h =i fﬂ&(& ?)|_ _ax

_(2—&)(2+&) 3-/x 3-x _ Jx -3
==

Cach 2: Pat a=+/X a>0

. 4a 8a® \( a-1 2
Taco: P= + > 1 = ——
2+a 4-a a“—2a a

:{ 4a(2-a) 8a’ H a-1 2(a_2)}

(2+a)(2-a) (2+a)(2-a)||a(a—2) a(a-2)

4a(2-a)+8a° a-1-2(a-2) 4a’+8a . 3-a
(2+a)(2-a)  a(a-2) (2+a)(2-a) a(a-2)
_ 4da(a+2) a(a-2) 4a®  4x
~(2+a)(2-a)" 3-a a-3 x-3

Nhgn xét. Bai toan rat gon biéu thuc &4p dung phuong phap phan tich da thic thanh nhan

tar.
4x

Jx -3

2) Ta cé: m(\/;—3)P>x+1<:>m(\/;—3). >X+1




4m—1>0<:>m<%

<:>4mx>x+l<:>(4m—1)x>1<:> .

*
X>4m—1( )

Giai (*),do x>9 < 1 >9<:>1>4m—1<:>£>m
4m 9 18

Nhu vay l<m<£.
4 18

Nhgn xét: Bai toan tim diéu kién cua tham sb dé bién thoa man mot bat dang thie trude

Cau ll:

1) Goi chiéu dai cua thira ruong 13 X (m).

Chiéu rong 1a 'y (m).

biéu kien:X, y>0 .

Dién tich thira ruong la x.y .

Néu tang chiéu dai thém 2m, chiéu rong thém 3 m thi dién tich thtra ruong ldc nay 1a:
(x+2)(y+3) vadién tich ting thém 100m?, tic 1a (X +2)(y +3) =xy +100 (1)

Néu giam cé chiéu dai va chiéu rong 2m thi dién tich thira ruong con lai 1a (x—2)(y - 2)
va dién tich giam di 68m?, tic la (X —2)(y —2) =xy —68 (2)

(x+2)(y+3)=xy+100

(x—2)(y—2)=xy—68

Xy +3X + 2y + 6 =xy +100 3X+2y=94 X =22 X =22
= < = =
Xy —2X -2y +4 =Xy —68 2X+2y =12 X+Yy=36 y =14

Tur (1) va (2), ta c6 hé phuong trinh {

Vay dién tich thira ruong la: s =22.14 =308(m?)

2) Buong thang (d):y=ax+b cit truc tung tai diém c6 tung do bang —2, nén ta co
phuong trinh: -2=a.0+b< b=-2

Suy ra dudng thang (d) c6 dang: Y=ax-2,



U 4 \ l , . )

Puong thang (d):y =ax ~2 cat do thi (P):y =, x" tai diém c6 hoanh d9 bing 2, nén ta
5 i 1. 3
c6 phuong trmh:a.2—2:Z_2 @a:E

Vay duong thang (d) Ia: yzgx—z.

Cau IlI:
2X+3y—-2=0
1) H¢ Phuong trinh twong duong véi: {| x—5y—-3=0
x-3y=1

g

2X+3y -2 = 0 X—-5y—-3=0
x—-3y=1 x—3y:1

2(1+3y)+3y-2= O (1+3y)-5y—-3=0
=

Xx=1+3y Xx=1+3y
Vay h

9y 0 —-2y—-2= 0<:> x:l X
1+3y X =1+3y y=0 y

¢ phuong trinh ¢6 nghiém la: (X;y) =

—2

1;0), (—2;—1)
X>2
. -2>0
2) bieu kign: | | S X1 x>2
X“—=4>0
X>2

Phuong trinh tvong duong 3v/x —2 —/(x —2)(x +2) =0

3_JXx+2=0 X+2=9 X=7

Jx-2=0 X=2 X=2 .
<:>\/x—2(3—«/x+2):0<:>|: @{ <:{ (thda man didu
kién)

3) + Xét 2m—1:0<:>m:%phu’cmg trinh tré thanh: —x+1=0<« x =1, khéng thudc

khoang (-10).



+ Xét 2m—1¢0<:>m¢%,khidétac()

A'=m?—(2m-1).1=m?-2m+1=(m-1)" >0, Vm; nén phuong trinh c6 nghiém Voi
moi m.

Suy ra JA =m-1.

Phuong trinh ¢6 nghiém la:

-1< 20
<0< 2m—1<:> 2m-1 < m<0

<0 2m-1<0

Theo bai ra, ta co: —1<

2m -1

2m -1

Vay phuong trinh c6 nghiém thudc khoang (—1;0) khi va chi khi m<0.

Cau IV:
C
N
%-1 §
A\/ K /s s
&%

1) ASBC va ASMA co:

BSC=MSA, SCB=SAM (gdc nai tiép cung chan MB)
= ADBC d6ng dang véi ASMA.

Nhgn xét: Bai toan chimg minh hai tam giac déng dang theo trudng hop goc — gac.

2) Vi AB L CD nén AC=AD.



Suy ra: MHB =MKB (vi cuing bing %SdAD +%Sd|\/|B)

= Tt gidc BMHK ndi tiép duoc duong tron = HMB + HKB =180°. (1)
Lai c6: HMB = AMB =90° (2) (g6c néi tiép chan nira duong tron)

Tur (1) (2) suy ra HKB=90° do @6 HK //CD (cung vubng goc vsi AB).
Nhgn xét: Bai todn chimg minh hai dudng thiang song song bang céch ching minh ching

cling vudng goc voi mot duong thang thi ba.

3) V& duong kinh MN suy ra MB=AN .
Tacé: OSM :%(SdAC—SdMB)
OMK:%(sdAD—sdAN)

Ma AC =AD va MB=AN nén OSM = OMK
— AOSM d6ng dang véi AOMK

:>E:%:>OK.OS:R2
OM OK
Nhgn xét: Bai toan chirng minh mét dang thic bang cach chimg minh tam giac dong
dang.
Cau V:
Taco: xy + \/(l+ xz)(1+ y2) SNRES \/(1+ xz)(1+ yz) =1-Xxy
:>(1+ xz)(1+ y2)=(1—xy)2

S1+X+y? + X7y =1-2xy + X’y?

<:>x2+y2+2xy:0<:>(x+y)2:O<:>y:—x

= X1+ Y? + Y1+ X2 =xy/1+ X2 —x/1+ %2 =0

Nhgn xét: Bai toan hay & chd khai thac triét dé gia thiét, vi gia thiét 1a manh mdi quyét

dinh bai toan, khi tim dugc x = —y thi viéc chang minh trd nén rat don gian.



PE SO 10 MON TOAN

Fekok Thei gian 1am bai: 120 phut (khdng ké thei gian phdt dé)

\/:(_/gl_xlx/;}(\/;ifrxz—l)

1) Tim diéu kién xac dinh va rat gon biéu thuc P?

Cau I: (2,0 diém). Cho biéu thuc P :(

2) Tim m thoa man PJX =m—-+/x?

Cau I1: (1,5 diém)

1) Giai bai toan sau bang cach lap phuong trinh hoic hé phuong trinh

Hai d6i bong ban ctia hai treong pho thong thi ¢au nhau. Mai cau thu cua doi nay phai thi
dau véi mdi cau thu caa doi kia mot tran. Biét rang tong sé tran dau bang 4 lan tong sé
cau thu hai d6i va sé cau tha cua it nhat mot trong hai doi 1a s6 1&. Hoi mdi doi ¢ bao
nhiéu cau tha?

2) Cho Parabol (P):y=x va duong thang (d):2x —m?* +9

a) Tim toa do cac giao diém cua Parabol (P) va dudng thang (d) khi m =1

b) Tim m dé duong thang (d) cat Parabol (P) tai hai diém nam vé hai phia cua truc tung
Cau I11: (3,0 diém)

oy 2—xy =24
1) Giai hé phuong trinh X
2x -3y =1
2) Giai phuong trinh X+5 n 3_42)( - _HTX

3) Cho phuong trinh 2x* + (2m-1)x+m—1=0. Khong giai phuong trinh, tim gia tri

ctia m dé phuong trinh c6 hai nghiém phan biét X,;X, thoa mén hé thic 3X, —4X, =11



Cau 1V: (3,0 diém ). Cho tam gidc AABC vudng ¢ A. Trén canh AC ly 1 diém M, dung
duong tron tam (0) c6 dudng kinh MC. Puong thang BM cét duong tron tam (O) tai D,
duong thang AD cit duong tron tam (O) tai S

1) Chitng minh tr giac ABCD Ia i giac noi tiép va CA Ia tia phan giac cua géc BCS

2) Goi E 1a giao diém cua BC véi duong tron (O). Ching minh cac duong thing BA, EM,
CD déng quy

3) Chimg minh M 13 tim dudng tron noi tiép tam giac AADE

Cau V: (0,5 diém). Cho x, y 1a hai s6 thuc théa man : x >y va Xy =1. Chiing minh ring

(x2 +y2)2 o8

-HET---



HUONG DAN GIAI PE SO 10

Cau I:
x>0
J§—1¢o
‘ X=X =0 x>0
1)Dleukl¢nxacdlnh:<\/;+1¢0 <:>{X¢l<:>0<x¢l
Xx—-1#0
1 2
+ =0
J;+l x-1
, Jx 1 _ Jx -1 2
Taco: P= - : +
R (S
| x-1 (x-1+2
CEREE
| ox-1 (X—lj_(x—l)z _x-1
(V=) [\Wx+D)  (x-1)vx  ¥x
X_
Vay P="-—
ay Ix

Cach 2: Dat a=+/x(a>0)

Taco

P:(azil_azl—aj:(a}rfr aZZ—JZL‘il_a(al—l)}{ai“ (3_1)2(“1)}

_at-1 (a—n+2_ja—lﬂa+n_a+1_a+lzd;+1

“a(a-1) a+l a(a-1) ‘a+l a N
Nhan xét : Bai toan rat gon biéu thirc c6 chira bién

) Taco: PYX =m—vx < X2 Jx =m-x
N



ox-l=m-JXx ©m=x-1+x
Vay m:X—1+\/;v6i O<x=1
Nhan xét : Bai toan tim tham sb dé thoa man mot dang thic cho trudc
Cau II:
1) Goi x va y lan luot 1a s6 cau thu cia mdi ddi (x, y nguyén duong)
Giasuaxlasd e
Vi mdi cau tha cua doi ndy phai thi diu véi mdi cau tha cua doi kia mét tran nén tong sb
tran dau 1a x.y
Vi tong sb tran dau bang 4 lan tong sb cau tha cua ca 2 doi nén ta c6 phuong trinh
Xy =4(x+Yy)
S XYy-4x-4y+16=16 < (x—4)(y-4)=16
Vi X, y 1a 56 nguyén duong nén : x—4>-3 va y—-42-3
Mait khac x 1as6 1é nén x -4 1a sé 1é

Ma 16 chi phan tich duoc thanh tich cta 2 s6 trong d6 co mot s6 1¢ 1a: 16 =1.16

x—-4=1 X=5 s
< & (thdéa man dicu kién )
y—-4=16 y =20

Vay mot doi ¢6 5 cau thi, doi con lai ¢ 20 cau thu
2)
a) Voi m=1,taco (d):2x+8
Phuong trinh hoanh d6 giao diém ciia duong thang (d) véi do thi (P) 1a
X =2X+8 X -2x-8=0 X" +2x-4x-8=0
S X(X+2)-4(x+2)=0=(x+2)(x—4)=0
Xx+2=0 [x=-2=y=2(-2)+8=4
C{x—4=0<:{x:4:>y:2.4+8216
Vay toa do cac giao diem cta (d) va (P) 1a (-2;4) va (4;16)
b) Phuong trinh hoanh d¢ cia duong thang (d) va d6 thi (P) 1a :



X?=2x-m?+9 < x? —2x+(m2 —9)=O(1)

Dé duong thing (d) cat Parabol (P) tai hai diém nam vé hai phia cua truc tung thi phuong
trinh (1) ¢6 hai nghi¢m tréi dau < 1(m?-9) <0
&m’-9<0<(M-3)(m+3)<0«< -3<m<3

Viay —3 < m < 3 thi dudng thiang (d) cit parabol (P) tai hai diém nam vé hai phia caa truc

tung
Cau IlI:
X(2x -1
_— (3 ):24
1) Hé phuong trinh twong duong voi : 1
X_
B
X2+Xx=72  [X*+9x=8x+72 [X(x+9)=8(x+9)
A 2x—1_y A 2x—1_y ~312x-1_
3 3 3
X=-9 X=-9
X+9)(x-8)=0 X =—9
(ss)(e-g)-0 |7f T
~12x-1 g g 19 v
3 - 2x—1_y 2x—1_y Y=—§ =5
3 3

Vay h¢ phuong trinh c¢6 nghiém : (x;y) = (—9;—%),(8;5)

+5).6 N (3—2x).3 _12x (7+x).2
2.6 43 12 6.2

<:>(x+5).6+(3—2x).3:12x—(7+x).2<:>39:10x—14<:>x:%

2) Phuong trinh twong duong véi : (x

3) Bé phuong trinh c6 2 nghiém phén biét X,, X, thi A>0

& (2m-1) ~42(m-1)>0 (3-2m)' >0 3-2m %0 m=>
2



X, + X, =
Theo dinh ly Vi-ét, ta c6 2 2
wx, —m-1
1°7%2 2
X, +x, = 1=—2m
1 2 2
X fr oA X X s Z A \ m-1
Két hop vai yéu cau de bai, ta c6 h¢ phuong trinh | X,X, = —~
3x, —4x, =11
(4x, =3x, 11 4x, =3x,-11
& 14X, +4x,=2(1-2m) & 4x, +(3x, —11) =2(1-2m)
4%, X, =2(m-1) X, (3%, -11)=2(m-1)
4x, =3x,—-11 4x, =3x,-11
<:><2m:l3—7x1 - 2m:13—7x1
2 2
3x,* —11x, =2m -2 13- 7x
1 1 3x, —11x, = 5 L2
1
X, =——
X, =3 2
25
&4 X, -1 hoac 1 X, =-3
m=-2 33
m=—
{ 8

Ca hai gi tri m tim dugc déu thoa man diéu kién dé phuong trinh ¢6 2 nghiém
Vay m=-2 hoac m:§

Cau IV:



1) Tacd BAC =90°(gt)

MDC =90° (gdc ni tiép chan nira duong tron )

A, D nhin BC duéi goc 90° , t gidc ABCD ndi tiép

Vi tir giac ABCD noi tiép = ADB = ACB (cling chian cung AB) (1)

Ta c6 tir giac DMCS noi tiép = ADB = ACS(cuing bul véi MDS) (2)
Tir (1) va (2) = BCA = ACS

2) Gia sir BA cat CD tai K. Tacd BD L CK,CA L BK

— M la truc tim AKBC . Mit khac MEC =90° (g6c néi tiép chan nira dudng tron)
— K, M, E thang hang, hay BA, EM, CD dong quy tai K

3) Vi tir giac ABCD noi tiép = DAC = DBC (cuing chan DC) (3)
M3t khac tir giac BAME noi tiép = MAE = MBE (cing chan ME)  (4)
Tu (3) va (4) = DAM = MAE hay AM la tia phan giac DAE

Chtng minh twong ty ADM = MDE hay DM la tia phan giac ADE
Vay M la tam dudng tron noi tiép AADE
Cau V:



2
x* +y° 2 42
Vi x>y nén X—=y>0, suyra &zsauzzﬁ

2

(x=y) X=y
S X2 +y? 2 22(x—y) & x2+y? —242x+ 22y >0
<:>x2+y2+2—2\/§x+2\/§y20<:>x2+y2+(\/§)2—2\/§x+2\/§y—2xy20
(viXy =1 nén 2=2xy)
(x—y—\/i)z >0, diéu nay luon ludén ding

Vay ta c6 diéu phai ching minh.



