DE 70
PE HSG TOAN 9 NGHE AN 2023-2024

Céu 1. (3,0 diém)

a) Chirmg minh rang v&i moi s6 nguyén n khong chia hét cho 5 thi n*—1

chia hét cho 5

b) Tim tat ca cac sb nguyén a, b, c, d, e thda man

a‘*+b*+c*+d*+e*=abcde

¢) Tim cac s6 nguyén duong a, b thoa mén alab+1): a’+b

vablab+1):b’—a
Céu 2. (5,0 diém)

a) Giai phuong trinh: [x+1|vVx+2+(x+6|Vx+7=x>+7 x+12

2 2 _
b) Giai hé phuong trinh: | +2y 23xy+x 2y=0
X +1:4y
Céu 3. (1,0 diém)
Cho cac s6 thuc khong am a, b, ¢ théa man a + b + ¢ < 3. Tim gié tri nho
1 +1 N 1

nhét ctia biéu thic P =

CAu 4.(8,0 diém)

Cho duong tron (O) va day cung BC ¢b dinh (BC khac duong kinh). Piém
A thudc cung 16n BC sao cho tam gidc ABC nhon va AB < AC. Duong tron (I)
noi tiép tam giac ABC tiép xtic véi cac canh BC, AB lan luot tai D, E. Dudng
thang AD cét dudng tron (I) tai diém thir hai 1a M; BM cét duong tron (I) tai
diém thtr hai 1a Q; BI cit DE tai P.

a) Chiing minh tr glac IPQM ndi tiép

b) Ching minh BME = DMP

¢) Puong tron di qua C tiép xac v6i Al tai I cat BC tai H va cit (O) tai
diém tht hai 1a K. Chtimg minh khi A di dong trén (O) thi dudng thang HK
luén di qua mot diém cé dinh.

Cau 5. (1,0 diém)

Trong mot hoat dong ngoai khoa co 20 giao vién va 80 hoc sinh dén tir
nhiéu noi tham gia. Biét rang mdi gido vién quen vdi it nhat 65 nguodi va mdi
hoc sinh quen voi téi da 12 ngudi (Quan hé quen dugc xem la co tinh 2 chleu
Nguoi A quen nguoi B thi nguoi B cling quen ngudi A). Ban t6 chirc xép ho
thanh 41 nhom. Hoi ban t6 chirc c6 thé xép sao cho nhém nao ciing ¢ 2 ngudi
quen nhau khong? Vi sao?

HET




HUONG DAN GIAI
Céu 1. (3,0 diém)
a) Chirmg minh rang v&i moi s6 nguyén n khong chia hét cho 5 thi n*—1
chia hét cho 4
b) Tim tat ca cac sb nguyén a, b, c, d, e thda man
a‘*+b*+c*+d*+e*=abcde
¢) Tim cac s6 nguyén duong a, b thoa mén alab+1): a’+b
vablab+1):b’—a
Loi giai
a.Tacon(n*—1)=n(n’-1)(n’+1)
=n(n—1)(n+1)(n*~4+5)
=(n—2)(n—1)nln+1)[n+2)+5n(n—1)(n+1]:5
b. Néu trong 5 sba,b,c de khong co s6 nao chia hét cho 5 thi theo cau
la) ta c6 a*+b*+c*+d*+d* chia hét cho 5 va abcde khong chia hét cho 5 1a
vo li
Vay co it nhat 1 trong 5 s a, b, ¢, d, e chia hét cho 5. Khong mét téng
quat gid sira ;5 =a=5 ( vi a 1a s6 nguyén td).
= 5'+b*+c*+d*+e'=5abcde=b"+c*+d*+e*:5
Néu trong 4 s6 b, ¢, d, e khong c6 sd nao chia hét cho 5 thi b*+c*+d*+e*
chia 5 du 4 1a vo li suy ra trong 4 s6b,c,d, ecolsd:5
Tuongtytacba=b=c=d=e=5
Ta cé alab+1)=a’b+a=b|d*+b|+a—b*: d*+b
= b’—a‘a’+b
c)-THIL: b°>~a>0=b*—a=a’+b (1)
Mit khac vi b(ab + 1) = ab’—a)+a’+b:b°—a
= a’+b:b’—a= a’+b>b’—a (2)
Tu (1) va (2) = a’+b =b*—a = (a+b|lb—a|=a+b
= b—a=1=b=a+1l
-TH2: b’~a<0=a-b’>0=a<da’+b<a—b’<a Vo li

Két luan a=n, b=n+ 1 v6i n 13 s6 nguyén duong.



CAu 2. (7,0 diém)
a) Giai phuong trinh: (x+1|Vx+2+(x+6)Vx+7=x’+7 x+12

242 y*—3xy+x—2 y=0
b) Giai hé phuong trinh: |~
) Giai h¢ phuong trin Kal=dy
Loi gisi
a. Piéu kién x >—2, phuong trinh tvong duong

(x+1)(Vx+2=2)+(x+6|(Vx+7-3)=(x—2)(x+4)

(x+1)(x=2) . [x+6](x=2) . _
T T xe2+2 C  Vxe7+3 ¢ (x=2)(x+4)=0

x+1 x+6
o | X— + —x—41|=0
( )¢x+2+2 Vx+7+3
x=2
- x+1 x+6
+ —x—4=0(1
VX+2+2 Vx+7+3 ( )
Vix>-2= x+1 < X+2 <X+2 AVX+7+3>2
1x= VX+2+2 AV x+2+2 7 2 vavx
xX+6 X+6
= <
Vx+7+3 2

x+1 +x+6 x+2 . x+6

—x—4 AaTe AT v 4= ~ Cn
T Ux+2+42 Jx+7+3 XThs e 0 (1) V6 nghiém

b X+2y =3 xy+x—2y=0(1)
’ xX+1=4y(2)
x=2y

Taco (1) = (x—y+1)[x—2y|=0 < x=y—1

. 1
THI: x=2y thé vao (2) taco: 4y’~4y+1=0 = y = 5 =x=1

TH2: x=y—1 thé vao (2) ta c6
2 =3+/7=x=2+7
—6y+2=0-|Y
Y J [y:B—ﬁ:x:Z—ﬁ
Céu 3. (1,0 diém)
Cho céc sb thuc khong 4m a, b, ¢ théa mén a + b + ¢ < 3. Tim gié tri nho

1 +1 + 1
2 2 2 2 2 2
a+b” b'+c® c"+a

nhét cua biéu thic P =

Loi gii



Do vai tro a, b, ¢ binh dang nén giai st ¢ <a;c<b

2 2
v aP+b<|a+ S| +| b+ S
Tacda a > >
c ) c
b*+c’<|b+=| : *+a’<|la+=
2/ 2
Détx=a+§; y:b+§ =x+y<3
1 +1 1 1 +1(1 1 3/1 1
A6 P > +— ) T )
Khi d6 P 2+y2 2 y26X2+y2 4 |52 yz 4132 yz
1 2 8 1 2 6
h—F— > — > - > +—+
Taco 25y ey TP Ty w0 [xwyP
Ap dung bit ding thitc T+= >—2— ¥ x>0; y>0
p dung bat dang u’cx v x4y 5y
Ta co
—p> 4 +6 10 22

=
X+y*+2xy [x+yf x+yf " 9

e . . 3
Dau dang thtrc xay ra khi chang hantaia=b = 55 €= 0

Vay gia tri nho nhit cta P bang %
Céu 4.(8,0 diém)

Cho duong tron (O) va day cung BC ¢b dinh (BC khac duong kinh). Piém
A thudc cung 16n BC sao cho tam gidc ABC nhon va AB < AC. Puong tron (I)
noi tiép tam giac ABC tiép xuc véi cac canh BC, AB lan luot tai D, E. DPuong
thang AD cat dudng tron (I) tai diém th hai 1a M; BM cét duong tron (I) tai
diém thir hai la Q; BI cat DE tai P.

a) Chimg minh tr giac IPQM noi tiép

b) Chtiing minh BME = DMP

¢) Puodng tron di qua C tiép xuc v6i Al tai I cat BC tai H va cit (O) tai
diém thtr hai 13 K. Chtrng minh khi A di dong trén (O) thi dudng thang HK
ludn di qua mot diém cb dinh.

Loi giai



X

M

a. Vi BE; BD la cac tiép tuyén cua duong tron (I), E, D 1a tiép diém nén
theo tinh chat cta hai tiép tuyén cat nhau ta c6 tam giac IEB vudng tai E, c6
duong cao EP suy ra BP.BI = BE* (1)

Vi BQM la cat tuyén cta duong tron (I) nén BE*=BQ.BM(2)

Tir (1) va (2) suy ra BP.BI = BQ. BM nén tir giac IPQM ndi tiép

b. Theo cau (a) t gidc IPQM ndi tiép suy ra IPM = IQM (hai goc ndi tiép
cung chin mét cung) (3)

Tam giac IMQ can tai I suy ra IQM = IMQ (4)

Ké tia tiép tuyén Mx cua duong tron (I) (nhu hinh v&)

Tir (3) va (4) = MEQ=QMx=90°+ QMI (90°+ [PM = MPD (5)

EQM =EDM (hai goc ndi tiép cung chin mot cung) (6)



Ttr (5) va (6) suy ra BME = DMP

N

c. Xét tam giac HCI va tam giac ICA c¢6 HCI=ICA; [HC=AIC (gbc tao
boi tia tiép tuyén va ddy cung va goc ndi tiép cing chin mot cung)

HC . IC
Suy ra AHCI AICA = HI (Jﬁ (7)

Goi duong tron qua C va tiép xtc v6i Al tai I 1a duong tron (J), F 13 giao
diém cia AC véi (J)

Ta c6 CKI=CEI = FAI+EIA = CAI + ACI = 180°=ABC _ AKC

2 2
Suy ra AKI=IKC (8)
Ta c6: AKI=IKC ( cung chin mot cung) (9)
Tir (8) va (9) suy ra AAIK AICK suyra <8 L& (10)

IK IA



\ \ HC . CK
Tu (7) va (10) suy ra i Ik (*)

Kéo dai Al cit dudng tron (O) tai diém N suy ra N 1a diém chinh gitta
cung nhé BC suy ra N ¢6 dinh.

Ta c6: NIC = NAC+ICA = NCB + ICB = NCI suy ra NI = NC. Do d6 NC
1a tiép tuyén cua duong tron (J)

Goi H’ 1a giao diém cta KN véi (O) ta co

, NC .H'C
ANH’C ANCK = o2 i

va ANH’I

ANIK = e ¢ 121
NK ~ IK

H'C .H'I _H'C .CK
i = L= (F%)
CK " IK H'I IK

MaNI=NC=

HC . H'C
Yy (K N (k* - ;- =
Tu (*) va (**) suy ra o S

Ma [HC = IH ' C (cung bu goc IKC)

Suy ra AHIC AH’IC = HIC=H'IC
= H =H'. Vay KH luéon di qua diém c6 dinh N
Céiu 5. (1,0 diém)

Trong mot hoat dong ngoai khoa c6 20 gido vién va 80 hoc sinh dén tir
nhiéu noi tham gia. Biét rang mdi gido vién quen voéi it nhat 65 nguoi va mdi
hoc sinh quen véi tdi da 12 ngudi (Quan hé quen dugc xem 1a c6 tinh 2 chiéu:
Ngudi A quen ngudi B thi nguoi B cling quen ngudi A). Ban to chirc xép ho
thanh 41 nhom. Hoi ban td chirc c6 thé xép sao cho nhom nao ciing ¢6 2 ngudi
quen nhau khong? Vi sao?

Loi giai

Cau tra 101 1a khong. Gia sir Ban t6 chue sip duoc.

Vi mdi gido vién quen véi it nhat 65 —19=46 hoc sinh nén sd cip Gido
vién - Hoc sinh quen nhau it nhét 1 20.46 =920 (cip). (1)

Vi ¢6 20 gido vién va c6 41 nhém nén c6 it nhat 21 nhom chi chira toan
hoc sinh.

Vi mdi nhém déu c6 2 ngudi quen nhau nén trong 21 nhém nay c6 21.2 =

42 hoc sinh chi quen véi t6i da 11 giao vién.



Tir d6 suy ra s6 cip Gigo vién — Hoc sinh quen nhau téi da 1a:
42.11+(80—42).12=918 cip (2).

Tu (1) va (2) suy ra vo li.

Viy Ban t6 chitrc khong sép xép duoc.

HET




