HSG9 Tinh Bic Giang 23 24

1. Trac nghiém (6 diém)

Cau 1: Biét (x,;Y,) la nghiém cta hé phuong trinh 27\\//%*-_3 4\/\?%_:13 -Gia tri cua X,+3 Y,
bang

A. 6.

B. 1

C3.

D. 10.

Céu 2: Cho diém M(Xy;Y,) (V6i X, < 0) thudc dudng thing y = x + 3 théa méin x, +y,” = 17 Gia
tri cua biéu thirc x,"+X, ;) , bang

A.S.

B. 20.

C.0.

D. 4.

Céu 3: Cho tam giac ABC vuong tai A c6 AC =7 . Biét d6 dai cac duong trung tuyén ké tir dinh
B.C cua tam gidc ABC bang nhau. Tinh chu vi ctia tam giac ABC.

A 14+742

B 14+/2

C21

D 21+72

mx—y:2m2

Cau 4: Khi hé phuong trinh ( v6i m 1a tham s&) c6 nghiém duy nhat 1a

2x+y=5m
X0;Yo.Gié tri nho nhét ciia biéu thirc x,+y,la
A.-9
B3
C-3
D.-6.

Cau 5: Cho \/§1+1+\/§}-\/§+\/Z}-\/§+"'+\/1011\/100:a b—c véiab,c 1a cac sb ty nhién va
b 12 s6 nguyén t6. Gia trj cua a+b+c

A. 100.

B. 101.

C. 104.

D. 103.

X X 8088 ..
= la

X, X
au 6: i8 i inh =+ + +...+ =
Cau6.Nghlf_:rnxcuaphuongtrmh1 T+2 14243 13243+ 42002 2023
1

A. x= Z
1
B.X—2
Cx=2
D. x=3



2x _ A B
= +
x—1)(x—3) x—1 x-3

Cau 7: Goi A, B la cac sb thuc sao cho ( ,Vx#1vax#3. Gia tri cia

A+2B bang

A-3

B3

Cs5

D1

.Cau 8: Cho dudng tron tam O, c6 dudng kinh 10cm va hai diém AB thudc duong tron (O) sao

5 1 .
cho do dai cung nho AB bang 5 chu vi duong tron (O). Tinh khoang cach tir 0 dén day cung AB.
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A > cm

B. 4y/3 cm

C3v3cm

D. 5+/3cm

Cau 9: Cho dudng tron (O) ngoai tiép tam gidc déu ABC. Goi M 1a diém thudc cung nho BC cua
duong tron (O). Biét MA = 6cm, MB = 4cm. D6 dai doan MC bé“lng

A.MC = 10cm

B. MC =2cm

CMC=3cm

D. MC=5cm.

Cau 10: S6 nghiém ciia phuong trinh x2—8x+1)(|x—2|—5)20 la
A3.

B. 1.

C.2.

D. 4.

Cau 11 Biét duong thfmg y=3x+m cit truc hoanh tai diém A, cét truc tung tai diém B. Tap
hop tit ca cac gi4 tri ciia tham s6 m dé dién tich tam giac OAB bang 6 ( O 1a gdc toa dd) 1a:
A. (6)

B. (-6;6).

C. (-36:36).

D. (-6).

Cau 12: C6 tit ca bao nhiéu sb nguyén tb p sao cho cac sd p + 2 va p+4 déu 13 sb nguyén t6 ?
Al

B.4

C3.

D.2. .

Cau 13: Cho x,y 1a céc s6 thuc thay ddi. Tim tit ca cac s thuc m dé gia tri nho nhét cua
F={(9—m)x—y—m| +(mx—2y+3)* )dat gid tri 16n nhét.

A2

B. 6.

C.1.

D.0

Cau 14: Cho biéu thirc f(x) = (x*+12x—6 )***Biét a = §/4+/80— /80— 4 ,gia tri cia f(a) 1a
m@tsé tu nhién co6 chir $6 tan cung la




A.0.

B.1

C4.

D. 6.

Cau 15: Cho dudng tron tim O, ban kinh R = 8cm tiép xtc ngoai véi dudng tron tam I, bankinh r
=2cm . Pudng thang tiép xtic voi dudng tron (O) va (I) & trén lan luot tai hai diém phan biét A,
B. Tinh d0 dai doan AB.

A.AB=4cm.

B. AB=5cm

C. AB =6cm

D. AB=8cm.

Cau 16: Cho tam gidc ABC c6 goc BAC =40°. Goi I 1 tim dwdng tron ndi tiép tam giac ABC.
Tinh s6 do goéc BIC.

A. BIC=135°

B BIC=90°

C BIC=120°

D BIC=110°

Cau 17 Cho tam giac nhon ABC, c6 BK(K €AC),CE(E€AB) 1a cac duong cao. BPuong tron
duong kinh AB cat doan CE tai P, duong tron duong kinh AC cit doan BK tai Q. Biét
PAQ=60° va AP=5cm. Tinh d6 dai doan thang PQ

A PQ=7,5cm

B PQ=2,5cm

CPQ=5cm

D PQ=10cm

Cau 18: Cho duong thing (d): y = 2x - m parabol (P): y = x%.Tét ca cac gia tri ctia tham s6 m
dé duong thing (d) cét parabol (P) tai hai diém phan biét 1a

A.m>1

B.m>1

C.m<1

D.m<1

Cau 19: Goi S 1a tap hop tAt ca cac gia tri cua tham sb m dé tich cac hé sb gbc cua hai duong
thang y = (m - 1) x + 2021 va y = mx + 2022 (v6i m#1 va m#0) bang 6. Tinh tong cac phan tir
cua S.

A.-6.
B. 6.
C.1
D. -1.
A - X N s A A s mx+y=1 A .y
Cau 20: Biét my, 1a gia tri cua tham s6 m dé hé phuong trinh o vO nghiém. Khi do
X+my=2m

gia tri ctia -3my+1 bang
A. -1

B. 4

C.1.

D. -2

IL. Ty luin (14 diém)
Cau 1. (5,5 diém)



x+Vx—2  x+3Vx+2

Vx
- S0vax+1l.
X+3Vx+2  xx—2 | oo vAx

1
4 avx

a) Rat gon biéu thuc P.

1. Cho biéu thitc P =

e : 1
b) Tim céc gia tri cua x dé 4P+3Vx 2?9

2. Tim tat ca cac gia tri ciia tham sé m dé phuong trinh (x - 3)[x°+2(m+1)x—m’] =0 ¢co
3 nghiém phén biét X, . X,. X, thoa man x,"+x, +x,’= 91 .

Cau 2. (3,5 diém)

1. Giai phuong trinh (2 x*- 21x + 55)(/3x—8—x+1=5(x - 5) .

4 4
);4_ 11 + };<+ 11 1a mot sd nguyén. Chirng minh

2. Cho x, y 1a cac sb nguyén khéc -1 thoa man

rang x* y'?—1 chia hét choy + 1 .

Cau 3. (4,0 diém) Cho tam giac ABC vuong tai A (AB < AC) ¢6 duong cao AH (HE BC).
Puong tron tdm A, ban kinh A H( ki hiéu 1a (A)) cat duong thang AH tai diém thir hai 1a E ( E
khéng trung véi H ) va cit doan thing AB tai D. Qua diém B ké tiép tuyén véi dudng tron (A)
tai F (F khong trung voi H), tiép tuyén nay cit tia CA tai dlém G. Trén cung nho DH cua
duong tron(A) lay diém M ( M khong tring véi Hva D ), tlep tuyén voi duong tron (A) tai M
cit cac duong thang BC, BG lan luot tai P va Q. Tia BM cit duong tron (A) tai N ( N khong
trung voi M).

1. Goi I 12 hinh chiéu vuéng goc ciia diém H 1én duong thang AB. Chirng minh bén diémA, 1,
M, N cung thudc mot dudng tron va tia TH 1a tia phan gidc cia goc MIN

2. Goi K, L 1an luot 1a giao diém cua dudng thang AB véi cac duong thang E.M.E,N.

Chutng minh dudng thang HL song song véi duong thang EK va GQ.CP=GF.BC.

Cau 4. (10 diém)

Cho cac sé duong a, b, ¢ thay doi thoa man diéu kién ab+bc+ca <3abc. Tim gia tri nho

nhét cua biéu thire
\/ a*+b* +\/ b*+c? +\/ +ad
2a+2b 2b+2c 2c+2a

_HET--

P=va+b+Vb+c+Jc+a—




’ HUONG DAN GIAI
I Trac nghi¢m

Cau 1: Biét (x,;,) a nghiém cta hé phuong trinh 27\\//%13 4\/\?%_:15 -Gia tri cua Xy +3 Y,
bang

A. 6.

B. 1

C3.

D. 10.

Cau 2: Cho diém M(Xy;Y0) (V6i X, < 0) thudc dudng thing y = x + 3 théa méan x, +y,” = 17 Gia
trj cua bidu thuc x,°+x, y,) , bang

A5,

B. 20.

C.0.

D. 4.

Cau 3: Cho tam giac ABC vudng tai A c6 AC =7 . Biét d6 dai cac dudng trung tuyén ké tir dinh
B,C cua tam gidc ABC bang nhau. Tinh chu vi cua tam giac ABC.

A 14+ 72

B 14+/2

C21

D 21+7V2

mx—y=2m’

Cau 4: Khi hé phuong trinh ( v6i m 1a tham s&) c6 nghiém duy nhat 1a

2x+y=5m
Xo;Yo.Gié tri nho nhét ciia biéu thirc X,+y,’la
A.-9
B3
C-3
D.-6.

Cau 5: Cho \/§1+1+\/§}_\/§+\/21\/§++ mim:a\/g_c Vo1 a,b,c la cac Sé tu nhién va
b 1a s6 nguyén t6. Gia tri cia a+b+c

A. 100.

B. 101.

C. 104.

D. 103.

X X X 8088 ..
= la

X

Au 6: i ) inh =+ + +...+ =

Cau6.Nghle_:mxcuaphu’o’ngtrlnh1 1+2 1+2+43 142+3+...+2022 2023
1

A. X:Z

1
B.x= 5
C.x=2

D. x=3

i . 2x A B . Y
Cau 7: Goi A, B 1a céc so thuc sao cho = + ,Vx#1vax#3. Gia tri cua
(x—1)(x—3) x—1 x-3




A+2B bing

A-3

B3

CS5

D1

.Cau 8: Cho duodng tron tam O, c¢6 dudng kinh 10cm va hai diém AB thudc dudng tron (O) sao

. v 1 ) .
cho d¢ dai cung nhé AB bang 5 chu vi duong tron (O). Tinh khoang céch tir 0 dén day cung AB.
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A_
> cm

B.4v/3 cm

C3v3cm

D. 5v/3cm

Cau 9: Cho duodng tron (O) ngoai tiép tam gidc déu ABC. Goi M 1a diém thudc cung nho BC cua
duong tron (0). Biét MA = 6cm, MB = 4cm. D6 dai doan MC bang

A.MC = 10cm

B. MC =2cm

C MC=3cm

D. MC=5cm.

Cau 10: S nghiém cuia phuong trinh x2—8x+1)(|x—2|—5):0 la
A3.

B. 1.

C.2.

D. 4.

Cau 11 Biét duong thfmg y=3x+m cit truc hoanh tai diém A, cét truc tung tai diém B. Tap
hop tat ca cac gia tri ciia tham s m dé dién tich tam gidc OAB bang 6 ( O 1a gdc toa do) la:
A. (6)

B. (-6;6).

C. (-36:36).

D. (-6).

Cau 12: C6 tat ca bao nhiéu sd nguyén t p sao cho cac sé p + 2 va p+4 déu 1a s6 nguyén t ?
Al

B.4

C3.

D. 2.

Cau 13: Cho x,y 1a cac s6 thuc thay d6i. Tim tat ca cac s6 thuc m dé gia tri nho nhat cia
F={(9—m)x—y—m| +(mx—2y+3)* )dat gid trj 16n nhét.

A2.

B. 6.

C.1.

D.0

Cau 14: Cho biéu thirc f(x) = (x*+12x—6 )***Biét a = 3/ 4+/80— /80— 4 ,gia tri cia f(a) 1a
motsd tu nhién c6 chit sb tan cung la

A.0.




B.1

C.4.

D.6.

Céu 15: Cho dudng tron tim O, ban kinh R = 8cm tiép xtic ngoai véi dudng tron tam I, bankinh r
=2cm . Puong thang tiép xuc voi duong tron (O) va (I) & trén 1an luot tai hai diém phan biét A,
B. Tinh d¢ dai doan AB.

A.AB=4cm.

B. AB =5cm

C. AB =6cm

D. AB=8cm.

Cau 16: Cho tam gidc ABC c6 goc BAC =40°. Goi I 1a tim duong tron ndi tiép tam giac ABC.
Tinh sb do goc BIC.

A. BIC=135°

B BIC=90°

C BIC=120°

D BIC=110°

Cau 17 Cho tam giac nhon ABC, c6 BK(K €AC),CE(E€AB) la cac duong cao. Puong tron
duong kinh AB cit doan CE tai P, duong tron duong kinh AC cit doan BK tai Q. Biét
PAQ=60° va AP=5cm. Tinh do dai doan thing PQ

A PQ=7,5cm

B PQ=2,5cm

CPQ=5cm

D PQ=10cm

Cau 18: Cho duong thang (d): y = 2x - m parabol (P): y = x*.Tit ca cac gia tri ctia tham s6 m
dé duong thang (d) cat parabol (P) tai hai diém phan biét 1a

A.m>1

B.m>1

C.m<l1

D.m<1

Cau 19: Goi S 1a tap hop tit ca cac gia tri cua tham sé m dé tich cac hé sé goc cua hai duong
thang y = (m - 1) x + 2021 va y = mx + 2022 (v6i m#1 va m#0) bang 6. Tinh tong cac phan tir
cua S.

mx+y=1

A - Ridt M. 13 o4 tri or e 21 A \
Cau 20: Biét my, 1a gia tri ciia tham s6 m dé hé phuong trinh x+my=2m

v0 nghiém. Khi do

gia tri cua -3my+1 bang
A -1

B. 4

C.1.

D.-2

II Ty luan

Cau 1. (5,5 diém)



: Vx 1 x+Vx—=2  x+3Vx+2
. Cho biéu thirc P = [ X — = >0vax+1.
o bidu thie P = | = Neavaez  xevnz | ¥ 7OV
a) Rat gon biéu thuc P.
» 1
b) Tim cAc gid tri ciia x dé 4P+3Vx :?9

2. Tim tat ca cac gia tri ciia tham sé m dé phuong trinh (x - 3)[x°+2(m+1)x—m’] =0 ¢co

3 nghiém phén biét X, . X,. X, thoa man x,"+x, +x,’= 91 .

Loi giai

1)

a) voi x>0 va x#1 ta co

Vx 1 V[ x+Vx=2  x+3Vx+2
4 4Vx| | x+3Vx+2  x+Vx-2

2\ Wx=1)[Vx+2)  [Wx+1][Vx+2]

x—1
avx || Wx+1)lWx+2]  [Vx=1)[Vx+2]

2| Wx—1P[Vas2]  [Vx+1)[Vx+2)

x—1
avx] | (x=1Vx+2]  [x=1][Vx+2
k=112 Vx+2l[[Vx=1]=[Vx+1f]

P:

P:

)

" 4x |’ (x—1)[Vx+2)
x—1 x
1—x

P avx

1—x
Vay voi x>0 va 1thi P=—"—F
ay vo1 x>0 va x# 1 4\/;

1_
b) v6i x>0 va x #1 ta c6 4P+3Vx :§¢>4. 2 ﬁ+3 Vx :13—9¢>3-3x+9x:19&

_ 1
& 6x-19Vx+3=04 [6Vx—1)[Vx—3]|=0® 6}3__31_‘00@ X736 ( thoa man Pk)
- x=9

1 e
Vay X:%;X:9 la gid tri can tim

x—3=0
x*+2(m+1]x—m’

x=3

. 2 29_
2)tacod (x - 3)[x°+2(m+1|x—m’]=0 & 242(m+1) x—m?=0

Phuong trinh (x - 3)[x*+2(m+1)x—m’]=0 ludn c6 mot nghiém x,=3. Pé phuong trinh (x - 3)[
x*+2(m+1]x—m’]=0 c6 ba nghiém phan biét thi phuong trinh x°+2(m+1|x—m’=0 c6 hai
nghiém X;, X, phan bi¢t khac 3

A'>0
3%+6.(m+1|-m’#0
V61 moi m phuong trinh
x°+2(m+1|x—m’=0 ludn c6 hai nghiém phan biét x,, x,

(m+1)+m’>0

=>m#3+2v/6
m’—6m—15#0 m73+2:/6

Tac la




. X;+x,=—2m-—2
Theo hé thirc vi ét ta co (1)

x1x2=—m2

Taco X, +X, +X;,=91<>(x,+x,) =2 x,+x,+X,"=91 (2)

Thay (1) va X;=3vao (2) ta dugc (—2m—2—2m’+3°=91

SAAm* +2m+1)+2m’+9=916m’+8m—78=043m’+4m—39=0

13
SGm+13)(m-3)=0& 3$j§3<:> M=737 ( thoa man dk (¥))
m=3

—13 .
Viay m:T; m=3 thoa man bai
Cau 2. (3,5 diém)
1. Giai phuong trinh (2 x*- 21x + 55)(vV3x—8—+vVx+1=5(x - 5) .
4 4
2. Cho x, y 1a cac s6 nguyén khéc -1 thoa man );—_|_11+};T111é mot s6 nguyén. Chting minh

rang x* y"?—1 chia hét choy + 1 .
8
2) PKXD x 27

(2x*- 21x + 55)(V3x—8—Vx+1=5(x - 5)
S(x-5)(2x-11)(vV3x—8—+x+1)- 5(x - 5)=0

(x-5)[(2x—11)(V3x—8—m)—5]:0®[(2X_n)(JSX—_ij)_SZO(M

Giai phuong trinh(*) ta co
2x—11/(3x—8—x—1)
=5¢>(2x-11)(2x-9)=5(/3x—8—/x+1
Bs—varl (2x-11)(2x-9)=5V3 x—8—x+1]
&4x*—40x+99=5v3x—8+5Vx+1
4x*—44x+96=5vV3x—8—(3x+4|+5Vx+1—(x+7)
PR —9(x—8)(x—3) +—(x—8)(x—3)
) S 8= 3x+4) SVx+1+(x+7)
9 1
&(x- - + +
3 ) S 3 g [3x—4) 5Vxr1+(x+7)
8 . 9 1
b x> =64+ +
Theo DKXD ¢6 x=5 5vV3x—8—(3x—4) 5vVx+1+x+7]

X=3(7M PKXD|
X

*) <

)=0(x¢)

>0

Nén (¥%) € (x-3)(x-8)=0<>

Viy tap nghiém cua phuong trinh 1a S = [3;5;8]

4 4

b) Pit Xyﬂlzg,-y +11:§ véila,c€Z;b,deN*ila;bl=11(c;d|=1
X

a c_x4—1 y4—1

s UL —(v. 2 _ 2 N
taco . e & D(x*+1)[y—1)[y*+1]€ X (vix,y€Z)

2

2
a c ac ,
———=|+4.-.—€Z=
5 d)+ b dGZ b

a c

b d

2
a c a c .. a c

a1 O —+— e/= ———=| €Z|vid.—.—€Z
theobaltacob d€Z> b d) (vz b )




a a c a 2a
-9 _Cez= —fez=1%ez
R L RS s
=>2aib ma (a,b)=1 nén 2ib=>be 1;2|
Néu b=2=>alaso ¢ ( vi (a;b)=1) ta cod

a c_a c ad+2c
——€Z=
b+d 2+d > d tad+2c:2d=(ad+2c:i2=ad:2=(d:2

clasdlé (vi (c,d)=1)—>aclbd vo li vi - —€Z

b d
Xx—1_a .4 .
1 —aeZ=ix"—1:y+1(1]
tacd X'y —1-(x = 1)=x'yP—x=x*y = 1)=x [y + 1)y =1 [y+1][y - y+1]i y+112]
tir (1) va (2) suy ra x* y'>—1 chia hét cho y+1
Cau 3. (4,0 diém) Cho tam giac ABC vudng tai A (AB < AC) ¢6 duong cao AH (HE BC).
Puong tron tdm A, ban kinh A H( ki hiéu 1a (A)) cit duong thang AH tai diém thir hai 1a E ( E
khong trung véi H ) va cit doan thang AB tai D. Qua diém B ké tiép tuyén véi dudng tron (A)
tai F (F khong trung véi H), tiép tuyén nay cat tia CA tai diém G. Trén cung nho DH cua
duong tron(A) lay diém M ( M khéng trung v6i Hva D), tlep tuyén voi dudng tron (A) tai M
cit cac duong thang BC, BG lan luot tai P va Q. Tia BM cit duong tron (A) tai N ( N khong
trung vo1 M).
1. Goi I 1 hinh chiéu vudng géc cua diém H 1én duong thang AB. Chimg minh bdn diémA, I,
M, N cing thudc mot dudng tron va tia [H 1a tia phan gidc cia goc MIN
2. Goi K, L 1an lugt 1a giao diém ciia dudng thang AB véi cac duong thing E,M,E,N.
Chting minh dudng thing HL song song v&i duong thang EK va GQ.CP=GF.BC.

vay b=1=>



M H
P

B

a) 4p dung hé thirc luong trong AAHB vuong tai H duong cao HI ta c6: BH =(BIL.BA (1)
Xét ABMH va ABHN c6
B chung
. 1
BHM =BNH (cung = 5 sdMH)
—ABMH ~ ABHN (g-g)
BM _BH

=>—_—=—_=(BH'=BM.BN (2)
BH BN



BI _ BN
Tu (1) va (2) ta c6: BLBA=BM.BN= >BM BA
—ABIM-ABAN (c-g-¢c)=> BIM = BNA( 2 gbc tuong tng) (*)
— Tu glac AIMN la tir gidc ndi tlep
(>AIN=AMN
AAMN can tai A nén AMN = BNA(***)
tir (*), (**) va (***) =>BIM = AIN
ma BI M +MIH AIN + NIH (cung =90°)
nén MIH = NIH
Vay IH la tia phan giac cia MIN
b) Ta c6 HNL=90° ( goc ndi ti€p chan ntra duong tron duong kinh EH)
=>HIL+HNL=:90°+90° = 180° nén ti gidc HILN ndi tiép
=>HLN = HIN (3)
B . . —
HIN =5 MIN ( vi IH 1a tia phan giac cua MIN) (4)
T gide AIMN ndi tiép (c.m.t) =>MIN = MAN (5)
MEN =5 MAN (cung = ESd NHMcua duong tron (A)) (6)
Tix (3), (4), (5), (6) =>HLN = MEN =(HL //EK
Vi BA vira 1a duong phan giac vira 1a duong cao cia ABGC = ABGC can tai B
=>BCG=BGC (7).
—— — 1 fp— —
Mat khic BCG =HAB =7 HAF (cing phu HBA )

e 1 — 4 r ’
ma HABZEHAF (T/c 2 tiép tuyen cat nhau) (8)
lai co 3 HAF = MAP+ MAQ=PAQ(9)

tir (7), (8), (9)=> BCG=PAQ

Do d6 CPA = 180° - (BCG+CAP)=180°-(PAQ+CAP) =GAQ

Xét ACPA~AGAQ cb

BCG =BGC (c.mt)

CPA =§Z\\Q (c.mt)

=>ACPA~AGAQ(g-g)= >g§ (C}é {GQ.CP=GA.CA=GA’

Ap dung hé thtc lugng trong A vudng ABG ta co:

GF.BG=GA’={GQ.CP=GF.BC

Cau 4. (10 diém)

Cho cac sb duong a, b, ¢ thay doi thoa man diéu kién ab+bc+ca <3abc. Tim gia tri nho

nhét cua biéu thirc
\/ a*+b* +\/ b*+c? +\/ A +a
2a+2b 2b+2c 2c+2a

Ta c6 ab+bc+ca<3abc <3=>l+l+l <3
a b c¢

P=\a+b+Vb+c+Jc+a—

Ap dung bét ding thic Cauchy Schwarz:
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Cong vé véi vé cua (1)(2) va (3) ta dude

\/ ab \/ bc \/ ca 1 1 1

+ + = + +
P=Va+b \b+c \c+a \/1 1 \/1 1 \/1 1
] a b \b c Vc a
Ap dung bat dang thirc Cauchy Schwarz
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khi a=b=c=1

Vay gia tri nho nhat cia P 1a
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