HOQC SINH GIOI TOAN 9 QUANG NGAI 2023-2024
Thoi gian lam bai : 150 phut
Bai 1. (4,0 diém)
1) Tim s6 nguyén t6 p sao cho p+10 va p+14 1a cac s6 nguyén to.

2) Tim tAt c4 cac nghiém nguyén x,y cta phuong trinh * *% - 2~ 3r- 4 =0

3) Cho ba s6 2¢€Zthoa man @ +b+¢ =2022""" Chiig minh @ +b" +¢’
chia hét cho 6.

Bai 2. (4,0 diém)
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1) Cho biéu thirc: N N e

Rt gon biéu thire M va tinh gi tri ciia bidu thite M khi + =2023- 242022
x+y+z =l
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2) Cho ba s duong x,y,z thoa man
p=X o ¥ L °
x+l y+l z+l

Tim gi4 tri 16n nhat cia biéu thirc:
Bai 3. (4,0 diém)

1) Giai phu:omg trinh Mr 43+ 2xfx+1 =2x+ ~.|I'.r: +4x+3
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2) Giai hé phuong trinh
Bai 4. (7,0 diém)

1) M6t hoc sinh co tdm bia hinh vuong ABCD canh 20 cm. Em mudn cét
tAm bia ndy thanh bén hinh tam giac vudng bang nhau va phan con lai 1a
hinh vuong MNPQ théa man M,N,P,Q 1an luot thudc cac canh
AB,BC,CD,DA. Hay xac dinh vi tri cac diém M,N,P.Q dé dién tich hinh
vudéng MNPQ 14 nho nht.

2) Cho dudng tron tim O dudng kinh AB = 2R. Piém M di dong trén doan
OA (M khac A), vé& duong tron tim K duong kinh MB. Goi I 13 trung diém
cia doan MA, duong théng di qua Ivudng goc vdi AB cat duong tron (O) tai
CvaD. Duong thang CB cat duong tron (K) tai P.

a) Chung minh rang ba dlem P.M,D thang hang.

b) Chimg minh ring PI 12 tiép tuyén cta dudng tron (K).



¢) Tim vi tri cia M trén doan OA dé dién tich tam giac IPK 16n nhat.
Bai 5. (1,0 diém)

Nguoi ta lam mot cai hop hinh vudng dé dung duoc 5 cai banh hinh tron c6 dudng
kinh 6¢cm, sao cho khong co6 bat ki hai cai banh nao dugc chong 1én nhau. Hay tinh
canh nho nhat cua cai hop.

PAP AN
Bai 1. (4,0 diém)

1) Tim sb nguyén t6 p sao cho p+10 va p+14 1a cac s6 nguyén t6.

* Vi p=2 thi p+ 10 = 12 1a hop sd.

* V61 p=3 thi p+10 = 13 va p+14 = 17 1a cac s0 nguyén t6.

* Vo1 p>3 ma p 1a s6 nguyén td nén p c¢6 dang: p=3k + 1 hodc p=3k+2
(keN")

Néup=3k+1 thi # 14 =3k+3)33 13 hop sd.

-Néup=3k +2 thi #*10=3K*43 13 hop s6.

Vay p=3 thip + 10 va p + 14 1a cac s0 nguyén t0.

2) Tim tt c4 cdc nghiém nguyén x,y ctia phuong trinh * *% - 2= 3y- 4 =0

Ta c6: X +ay- 2x- 3y- 4 =0

= x - 3x+xp-3y+x-3 =l
< x(x=3)+p(x-3)+x-3 =l
< (x= 3)(x+yp+1) =l

Ta c6 céc truong hop sau:

x-3 =l {r:4
—
THl. .'T+-1I+I :! .-II:-4
x-3=-1 x =2
=
THZ' .'T+-1I+| =-1 I_'|.' =-4

Vay nghiém nguyén cua pt 1a (x;y)=(4;-4),(2;-4)

3) Cho ba s6 “2¢€Zthoa man a +b+c =2022""" Chig minh @ +b° +¢ chia
hét cho 6.




Ta co: a +b +c =(a -a)+ (b -b)+(c’ -c)+{a+b+c)

a - a=(a-lala+1):0 «ich ba sé nguyén lién tiép nén chia hét cho 6).
Tuong ty & 7 =000 -0 5 06 2022i0= a+bh+c=2022710

Vay @ +b7 +c* 6
Bai 2. (4,0 diém)
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1) Cho biéu thic:

Rt gon bidu thirc M va tinh gi tri ctia biéu thitc M khi ¥ =2023- 242022

Vi diéu kién x =0
H_'I_zﬂ'," 1 2\«
' x4l [ 14dx xfx+4fx #x+1]

Ta co: \ /
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T ox+l (D) 1+4[x)
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Khi ¥ =2023- 242022 =(42022 - 1y’

Thi M =1+4J(+f2022 - 1) =4/2022

2) Cho ba sb duong x,y,z théa man *+¥+2 =1,
X ¥ 2
P= T
Tim gia tri 16n nhat cta biéu thirc: x+l y+l z+]
X - 1y 1 =z 1
Ta cb - +! x4l y+l y4l z41 oz +1
X V z 1 1 ] *
P= + -+ =3- + + (*)
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Ap dung bat dang thirc AM-GM véi 3 s6 duong a'b’c tacod
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a+b+c =3fabc; —+—+—3_=31-'*’—
a b ¢ abc

Nhén tirmg vé hai bdt ta duoc
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la b ¢ a b ¢ a+h+c

(a+h+c)

Dau “=" xay ra khi a=b=c

Ap dung bdt trén vao (*) ta duoc

P <3- ’ =3- 2 =2
v+l+y+1+z+1 4 4
'.‘r+f1'+: =1 |
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Viy 3

Bai 3. (4,0 diém)

1) Giai phuong trinh Vrx 43420 +1 =2x 4" +4x 43
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)
1+ —
.-II'I-

.oox  x 1
A+ =4
L R

el I
XA+ — =4

.-II'I !

2) Giai hé phuong trinh !

- Jr+3=2x (1)
Jr+l = (2)
2x =0 x =0
(1) = { = e x =1(TM)

.4-T: -x-3=0 (x=1)(4x+3) =0
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1) Mdt hoc sinh c6 tAm bia hinh vuong ABCD canh 20 cm. Em mudn cét tim
bia nay thanh bdn hinh tam giac vuong bang nhau va phan con lai 1a hinh vudéng
MNPQ thoéa man M,N,P,Q 14n ot thude cic canh AB,BC,CD,DA. Hay xac
dinh vi tri cac diém M,N,P,Q dé dién tich hinh vuong MNPQ 1a nhé nhat.

u +u-2v=4 u’ - du+4 =0 (u =2
= =
A \ : - 2 Ry 2 = L :2 ] ¥ :I
Ta dugc hé phuong trinh: # ~ 24V =4 e u-4=w |
.'r+l =2 .
y {1 =1
—
u =2 = ) =1
véi V71 ta duge 1 (thoa man didu kién)

Vay nghiém cua h¢ phuong trinh 1a (1;1).

Bai 4. (7,0 diém)




Ae

Léy cac didm MeABNe BO.PeCD0e DA sao cho

AM =BN =CF =DQ

= BM =CN =DP =40 = ABMN =ACNP =ADPQ =AOM (c.gc)

= MN =NP =PQ =0M s NMB =804 = WnmB + Bra =90

Do do tr giac MNPQ 1a hinh vuong. ,

Di¢n tich MNPQ nho nhat khi dién tich cac tam giac vudng la 16n nhat

bat AM=x thi MB=AQ=20-x

S o Ly Q.AM ] ]
-2 16n nhét khi AQ.AM 16n nhat. ,

Ma AQ+ AM =20 (cm) khong d6i nén AQ.AM 16n nhat khi AQ=AM hay

x=20—x & x=10



Vay chon M, N, P, Q lan luot 1a trung diérp cac canh AB, BC, CD, DA ta
duoc dién tich hinh vuéng MNPQ nho nhat.

2) Cho dudng tron tim O dudng kinh AB = 2R. Piém M di dong trén doan OA
(M khac A), v& dudng tron tam K duong kinh MB. Goi I 12 trung diém cta doan
MA, dudng thang di qua I vudng goc véi AB cat duong tron (O) tai C va D.
Puong thang CB cit dudng tron (K) tai P.

a) Ching minh rang ba diém P,M,D thang hang.
b) Ching minh ring PI 12 tiép tuyén cta dudng tron (K).

¢) Tim vi tri ciia M trén doan OA dé dién tich tam giac IPK 16n nhat.

a) Ta co:

Wirp =Hce =90° (g6c ndi tiép chan nira dudng tron) .
Tir d6 PM //AC .(1)
Puong kinh 48 L CDngn 1 1a trung diém cta CD.




Ma I 1a trung diém ctia AM nén tir giac ADMC 1a hinh binh hanh. Vay DM/
AC.(2). 7
T (1) va (2) suy ra P,M,D thang hang.

b) Ta ¢ €p4 =EpP (cung phu véi BCB).

Do tam giac PKB cén tai K nén €84 =KPB

Ta lai c6 €pp =P D ( do tam giac IPD cén tai A)

Suy ra BpD =KPB my BPB =lv suyra FPK =90°nan 1P LKP. Hay PI 1a tiép

tuyén cua (K).
KM ZlMB IM =—AM IK :lAB =R

¢) Vi 2 va nén 2

Ap dung dinh 1y Pytago co PI° + PK* =IK* =R* (khong d6i ) .

1
2

Mit khac 45° =PI".PK"( 'S 1a dién tich cua tam gidc IKP).

5 , 1
max(45° )= max S khi Pf =PK =R 5
Do do -

ma BM =2PK = BM =2R
Viay M cach B mot khoang bang V2R thi dién tich tam giac IPK 16n nhat.

Bai 5. (1,0 diém)

Nguoi ta lam mdt cai hdp hinh vuong dé dung duoc 5 cai banh hinh tron c6
duong kinh 6¢cm, sao cho khong c6 bat ki hai cai banh nao dugc chong lén nhau.
Hay tinh canh nhé nhat ctia cai hdp.

(a-6)/2

]




Gia st day cai hop banh 1a hinh vuong ABCD

Goi O 1a tam hinh vuéng ABCD canh la a>6 chtra 5 céi banh hinh tron ban
kinh bang 3cm sao cho khong c6 bat ki hai cai banh nao trong chiing c6
diém trong chung.

Suy ra tdm cua nam hinh tron ndy nam trong hodc trén canh hinh vuéng
MNPQ tdm O c6 canh la (a —6) (Y SOENEOBMNIIAB (3 MIN cach AB
mot khoang 3cm). Cac duong trung binh cua hinh vudng MNPQ chia hinh
vuong nay thanh 4 hinh vudng nhoé bang nhau.

Theo nguyén 1i Dirichlet ton tai mot hinh vudng nho chtra it nhat hai trong
nam tdm cta 5 cai banh hinh tron néi trén, chang han d6 1a O vy O

Do 5 céi banh hinh tron nay khong c6 hai cai banh nao c6 diém trong chung
nén %% >6 (1)

Mat khac 0.0, cling nam trong hodc trén canh hinh vudng nhé c6 canh 1a

-6 - 6
? 00, zomM =222 (2)
nén 2

a-=6 \/E
(trong d6 2 la duong chéo hinh vudng nho)
a=-0

Tu (1), (2)suyra 2
Viy canh nho nhét cta hop banh hinh vuéng ABCD 13 652 +6 (cm)

A2 =0e= fa'-"i'f]ﬁ+f_'l




