PE 72
SO GIAO DUC VA PAO TAO PHU THQ
HSG TOAN CAP TINH NAM 2023-2024
I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

Cau 1. Cho biéu thirc P = % voi x > % Khang dinh nao sau day
ding?

A. P=2 B. Pz_Tl C. P:% D. P=-(2
Ciu 2. Diéu kién x4c dinh cua biéu thirc A = % 1a

A, x>2 B. x>2 C. x<—4 D. x>—4

Cau 3. Piém cb dinh ma d6 thi ham s§ y=(m—2|x+m+3 ludén di qua véi moi
gi4 trj ctia tham s6 m 13

A. N(1:-5 B. M|—1;5] C. Pl—5;1] D. Ql5;-1)
Céu 4. C6 bao nhiéu gia trj nguyén cta tham sé m dé duong thang y=2x—m
cit Parabol (P): y=x’ tai hai diém phan biét nam vé cting mot phia dbi véi truc
tung?

A. 2 B. 1 C. 0 D. 3

Cau 5. Cho tam giac ABC vudng tai A c6 duong cao AH . Goi M 1a trung
diém canh BC, biét AM = 5. BH = 3. P9 dai doan AH bang

A. 21 B. /21 C. V30 D. 30

Cau 6. Cho duong tron (O) ¢ ban kinh bang 5. Tir diém A nam ngoai duong
tron (O) ké tiép tuyén AB (B 1a tiép diém) sao cho AOB = 60° va cat tuyén
AMN véi (O). Tich AM.AN bing

25 B. 53 c. 2 D. 75
4 "3

Céu 7. Cho tam gidc ABC , goi M 14 trung diém cua AC , N thudc canh BC sao

A.

: . g2 . PA .
cho NC =3BN. Goi P 1a giao diém cua AN va BM. Ti so PN bang

A. 2 B. 4 C. 5 D. 3
Céu 8. Cho hinh 1ap phwong ABCD.A’B’C’D’, biét dién tich tam giac BDC'
bang 23 a” Thé tich khi 1ap phuong ABCD.A’B’C’D’ bing



A. d° B. 4d° C. 84 D. 8d°

Cau 9. Cho duong tron (O) c6 duong kinh AB = 20. Day cung CD vudng gbc
v6i AB tai E thoa méin AE = 4 . Hai tiép tuyén vdi (O) tai B va C cit nhau tai
K . B0 dai doan OK béng

4410 B. 20v10 C. 10V5 D 85
5 : 5

Cau 10. Cho hinh vuong ABCD c6 canh béng 4. Goi M , N lan luot 1a trung

A.

diém ctia BC va CD . Ban kinh dudng tron ngoai tiép tam gidc AMN bang

3 3 3
Cau 11. Trén mit phing toa d6 Oxy , cho duong thing d: y=ax+b di qua
diém I(3;1) va cat hai tia Ox, Oy tai hai diém phan biét A, B khac gdc toa do O,
biét d cach O mot khoang bang 2v/2. Tong a + b bang
A. —13 B. 3 C. 0 D. 5
Céu 12. Trén mit phang toa dd Oxy , cho Parabol (P): y=x* va dudng thang d:
y=2x+3 cit nhau tai hai diém phan biét A, B. Dién tich tam giac OAB bang

A. 6 B. % C. 12 D. 3

Céu 13. Cho hai duong thang song song a va b . Trén dudng thang a c6 6 diém
phan biét, trén dudng thang b c6 5 diém phan biét. S tam giac ¢6 3 dinh duoc
tao tir 11 diém da cho bang

A. 270. B. 165. C. 75. D. 135

mx+3my=m+7

2x+(m—1)y=4(m 1a tham s6). Gia st hé

Cau 14. Cho h¢ phuong trinh
phuong trinh c6 nghiém duy nhat (X,; y,). Tong cac gia tri cia tham sé m dé

Xe+ya=21a

A. 5. B. 2. C. 2. D. 0.
Cau 15. Tich céc gia tri ciia tham s6 m dé phuong trinh
2 2
. A n . , . X;¥2mx,+m
x*—(2m+1)x+m°—~1=0 c6 hai nghiém phan biét x,,X, thoa man %
2

2 2
+X,—2mx,+m° __
67 1a

X1



—11 11 —
-2 B. — C. -7

6
A. z - 3 D.g

Cau 16. Cho tam giac ABC, léy ba diém D, E, F theo thr ty ndm trén ba canh
BC, CA, AB sao cho AEDF la tor gidc ndi1 tiép va EF = 3a, AD = 8a. Trén tia
AD lay diém P ( D nam giita A va P ) sao cho DA.DP = DB.DC. Goi S, S’ lan

]

luot 1a dién tich tam giac ABC va DEF. Gia tri lon nhét cua i

A5 B. = .o
II. PHAN TU LUAN (12 diém)
Bai 1. ( 3,0 diém).
a) Tim tat ca cac cip sO nguyén (x;y) thoa méin
X+7xy+12 y’+x+3y—3=0
b) Tim tat ca cac sd nguyén n > 2022 sao cho
41441240 4184 4145 41542 13 $6 chinh phuong.
Bai 2. (4,0 diém).
a) Giai phuong trinh x*+x—2v/x+1=1
b) Cho P(x) 13 da thirc bac ba c6 hé sé bic cao nhit bang 1 vao thoa man

P(2022) = 2024, P(2023) = 2025. Tinh gia tri biéu thic P(2024) —i P(2021)

c2e 1A \ \/X+\/7—\/X—\/—:\/4x—
¢) Giai h¢ phuong trinh \/Xzi_yg: 3 \/ﬁ_ 2y

Bai 3. (4,0 diém). Cho tam giac ABC ( AB < AC) ¢6 dudng tron ndi tiép (I)

tiép xtc v6i hai canh CA, AB lan luot tai E va F . Goi K, L 1an luot 1a giao
diém ctia EF véi IB, IC.

a) Chtng minh rang bon diém K, E, I, C cung thuéc mot dudng tron.

b) Goi M la trung diém ciia BC. Chtig minh rang tam giac MKL can.

¢) Goi G, H lan luot 14 diém dbi xing voi E, F qua I . Puong thang GH cat 1B,
IC 1an luot tai P va Q.GiasuB,C c¢d dinh, diém A thay ddi sao cho ti sd

AB . A AR ’ . M N 9 A .
VYol &k (khong doi). Chimg minh rang dudng trung truc cua doan PQ ludn di

qua mot diém c6 dinh
Bai 4. (1,0 diém). Cho céc sd thuc duong a,b,c thoa man

la+b|(b+cllc+al=1



Tim gia tri nho nhat cua bi€u thirc

_ \/a2+ab+b2 +\/b2+bc+c2 +\/c2+ca+a2

JVab+1 Vbe+1 JVea+1

HUONG DAN GIAI
I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

MBbi cau dung duoc 0,5 diém

Cau 1 2 3 4 5 6

Dap an C A B C B D




Caiu 9 10 11 12 13 14 15 16

Pap an C A B A D B A C

II. PHAN TU LUAN (12 diém)
Bai 1. ( 3,0 diém).
a) Tim tat ca cac cip sd nguyén (x;y) thoa méin
X +7xy+12 y*+x+3 y—3=0
b) Tim tit ca cac s nguyén n > 2022 sao cho
411441240 4184 4141 41542 13 $6 chinh phuong.
Loi giai
a) Ta co x*+7 xy+12 y*+x+3 y—3=0
= X +3xy+12 y*+4xy+x+3y—3=0
o x[x+3y|+4 y[x+3 y|+(x+3y)=0
o [x+3y|[x+4 y+1]=0

Véi x, y € Z ta c6 bang sau

X+3y 3 1 -1 -3
x+4y+1 1 3 -3 -1
X 12 -2 8 -6
y -3 1 -3 1
Nghiém cta phuong trinh (x; y|=(12;-3),(—2;1)(8;-3);(—6;1]
b) A = 41014 4101249 410134 410144 41015 on
A=4"14442.4244%+4% 42"
A= 4""357+2"
A =2"2 (35742722
Vi 2% 1a sb chinh phuong nén dé A 1a sé chinh phuong thi 357 +2" % phai la

s6 chinh phuong

+) Néu n—2022 1¢ thi 2""*?=2 (mod3) = (357+2" °%|=2 (mod3) suy ra 357
+2"72 phai 13 s chinh phuong.

+) Néu n—2022 chin thi dit n—2022=2k(k € N).Ta c6 357+2**=a* (a € N)

= ¢*—[2*]'=357

= la+2"|[a=2%|=357=3.119=21.17=7.51=1.357

Vi a+2* > a—2" nén ta c6 bang sau:




a+2* | 357 119 51 21
a-2" |1 3 7 17

a 179 61 29 19

k loai loai loai 1 (tm)

Viay k=1 = n = 2024 thoa mén yéu cau bai toan
Bai 2. (4,0 diém).
a) Giai phuong trinh x’+x—2+v/x+1=1
b) Cho P(x) la da thitc bac ba c6 hé sd bac cao nhat bang 1 vao théa mén
P(2022) = 2024, P(2023) = 2025. Tinh gia tri biéu thirc P(2024) —i P(2021)
Vx+y—x—y=Vax—y

Vx*—9=3Vy—3x+3-2

Loi giai

c¢) Giai hé phuong trinh

a) PKXDP: x >—1
Tacod: xX’+x—2Vx+1=1
= xz—x—1+2(x—M)=0
xX—x—1
x+Vx+1
2
xX+vVx+1
2 x+Vx#1+2  x+1+x+1+1
x+Vx+1  x+Vx+1 X+Vx+1
= xX’—x—1=0

1+\@
xX=

2
_1-45
x=17V2
2
b) Chon da thic g(x)=x + 2
Ta c6 g(2022) = 2024; g(2023) = 2025
Pat Q(x) = P(x) —¢ g(2022) = 0; Q(2023) =0
Suy ra Q(x) c6 ba nghiém 1a 2022; 2023; a.
Q(x) =(x—2022)(x—2023|(x—a|
= P(x) = [x—2022|(x—2023|(x—a|+x+2
P(2024) = 2(2024 —a|+2026=6074—2a
P(2021) =(—1)(—2/(2021—a|+2023=6065—2a

Vay P(2024) —i P(2021) =9

o X'—x—1+2. 60

1+

- (xZ—x—l)

(Do 1+ # 0)

c)
ey —AxVy=ax—y(1)
Vx*—9=3y—3x+3-2(2)
y=>0;x>3
biéu kién: xzx/;;yTH”Q

NG



Tu (1) Suyrax+\/7 —2Vx’—y=4x—y
= 2x—y+2Vx’—y=0
~=»2Vx2—y=y—2x

_ XS% - X<

alx’-yl=ly-2xP |y'—axy+ay=0 |y(y—4x+4)=0

N <

x<

N [<

=4

xgl
2

y=0
y=4x—4
+) y=0=x<0 (loai)
+) y=4x—4 thay vao (2) ta duoc Vx*~9=3/x—1-2 (3)
Dit Vx—1=¢u (u 2 2) = x=u’+1. Thay vao (3) ta duoc
Vu'+2u’—~8=3u-2
= u*=7u’+12u—12=0
= (u—2](u3+2u2—3u+6)=0
u=2
TP +2uP—3u+6=0

x=5 N ~ <A “a
Nu=2= [y:16 (thoa man diéu kién)

) uP+2u°—3u+6=0 (4)
Viu>v2 nénux2
=u’+2u°—3u+6>2u+2u—3u+6=u+6>0 nén (4) vd nghiém
Vay hé phuong trinh ¢6 nghiém (x,y) = (5;16)
Bai 3. (4,0 diém). Cho tam giac ABC ( AB < AC) c6 duodng tron ndi tiép (1)
tlep xic voi hai canh CA, AB lan luot tai E va F . Goi K, L lan luot 1a giao
diém cua EF véi IB, IC.
a) Ching minh rﬁng bbn diém K, E, 1, C cing thuéc mot duong tron.
b) Goi M 14 trung diém ciia BC. Ching minh rang tam gidc MKL can.
¢) Goi G, H lan luot 14 diém dbi xing voi E, F qua I . Puong thang GH cat 1B,
IC 1an luot tai P va Q . Gia sir B, C ¢6 dinh, diém A thay d6i sao cho ti s6

fg ik (khong d6i). Chimg minh rang dudng trung tryc ctia doan PQ luén di
qua mot diém c6 dinh

Loi giai



B

180°—A

a) Ta c6 KEC = AEF = : KIC=1IBC + ICB = -

Suy ra KEC = KIC
Do d6 tir giac KEIC ndi tiép dudng tron hay bén diém K, E, I, C cing thudc

mot duong tron.

. .k — = 1
b) Tu giac KEIC noi ti€p dudng tron nén IKC = IEC = 90° = MK = 5 BC (1)
Tuong ty tir giac BLFC ndi tiép nén = BLC = 90° suy ra ML = % BC (2)

Tu (1) va (2) suy ra ML = MK = AMKL céan tai M



¢) Goi J 14 trung diém cua KL . Vi tam giac KML can nén MJ L KL =MJ L
EF (3)

Do G, H lan luot 1a diém d6i xtmg véi E, F qua I nén duong thang GH d6i
xtmg v6i dudng thing EF qua L.

Ma duodng thang GH cat IB, IC 1an luot tai P va Q nén I 13 trung diém cua PK ,
I 14 trung diém cta QL. Vay hai doan thang KL va PQ dbi xtmg nhau qua I .

Tir d6 néu goi R 13 trung diém cia PQ thi J va R di xtmg nhau qua I hay I 1a
trung diém cua RJ.

Gia str trung truc cia PQ cit BC tai N, ta thay RN vuong goc voi PQ va PQ
song song voi EF. (4)

Tir (3) va (4) suy ra RN song song JM . Goi giao diém ctia IA vaBC 1a D , dé
thiy ID vudng goc véi EF nén ID ciing song song v6i RN, JM . Tir d6 trong
hinh thang RIMN ¢6 I 14 trung diém RJ nén ID 1a dudng trung binh, vay D 1a
trung diém MN.

. DB AB ) .
Theo tinh chat duong phan giac DC - AC = k khong doi nén D c6 dinh. M la

trung diém BC ¢6 dinh nén N ddi xtng véi M qua D ¢6 dinh. Vay trung truc
PQ di qua N ¢6 dinh.

Bai 4. (1,0 diém). Cho céc s thuc duong a,b,c thoa min



(a+b)(b+c)(c+a}=1

Tim gi4 tri nho nhat cta biéu thirc

_ \/a2+ab+b2 +\/b2+bc+c2 +\/c2+ca+a2

Vab+1 Vbc+1 Vea+1

Loi gidi
2 +3la+b
\/a2+ab+b2:Wa+b)2—ab2\/(a+b)2_(azb) :%J

\/E+1Sa;b +1= a+b+2

2
Va’+ab+b? f la+b|
Suy ra 2 (1)
Vab+1 a+b+2

Vb +bc+c? \/_ b+c

Tuong tr Vbc+1 = b+c+2 ()

Vi +ca+d fc+a

JVea+1 = c+a+?2
Tu (1), (2) va (3) tacod

P>+3

3)

a+b b+c + c+a
a+b+2 b+c+2 c+a+2

Data+b=x; b+c=y; c+a=z. Khi d6 xyz=1va x,y,z>0

y z
3 + +
P23 X+2 y+2 z+2
Ta co
X .Y .z _2(xyz+xy+yz+zx—4)
x+2 y+2 z+2  (x+2)[y+2)(z+2)
2(xy+yz+zx—3| S (3\/xyz )

:(X+2Hy+2](2+2) (x+2)(y+2)(z+2)

X y z
+ + >
X+2 y+2 z+2

=4

> . 1
Vay P > /3. Pang thirc x4y ra khi x=y=z=1 hay a=b=C=§

HET




