PE 57
PE HQC SINH GIOI TOAN 9 GIA LAI 2023-2024
Ciu 1. (5,0 diém)

a) Rat gon biéu thirc A:(\/(x+1)2+x2—\/(x—1)2+x2)\/4x2+2+2\/4x4+1.

b) Cho sb p:n4— 11n*+49 v6in € N. Hay tim cac gia tri cia n dé p 1a s6 nguyén to.
Céu 2. (4,0 diém)
27 x’+3x

> .
X" +4

a) Giai phuong trinh sau X' +5=
b) Tim nghiém nguyén clia phuong trinh sau (2 x+5 y+1] (2|X‘+x2+x+y =105.
CAu 3. (2,0 diém)

Cho mét da giac c6 10 dinh nhu hinh v& ¢ bén (bén dinh: A, B,C, D hoic B,C, D, E hoic
C,D,E,F hoic ... hoic J,A, B, C dugc goi 1a bn dinh lién tiép cua da giac). Cac dinh
cua da gidc dugc danh s6 mot cach tity y boi cac sb nguyén thudce tap hop
M=1;2;3;4;5;6;7;8;9;10] (biét mdi dinh chi dugc danh boi mét sb, cac sb duge
danh & cac dinh 1 khac nhau). Chirng minh rang ta ludn tim dugc 4 dinh lién tiép cua da giac
dugc danh s thude tap hop M ma tong cac sb d6 16n hon 21.

H E

Céu 4. (5,0 diém)

Cho hinh vudéng ABCD néi tiép duong tron (O;R) . Trén cung nho AD liy diém E (
E khéng tring véi Ava D). Tia EB cét cic duong thing AD, AC lan luot tai I va K . Tia
EC cit cac duong thang DA, DBlan luot tai M, N .

a) Chirng minh rang JIAN=NBI .
b) Khi diém M & vi tri trung diém ciia AD. Hay tinh d6 dai doan AE theo R .
Caiu 5. (2,0 diém)
Goi M 1a diém bét ky trong tam giac ABC . Qua M ké cac duong thang DE ,GH , IK lan
lurot song song véi BC,CA,AB(D,GGAB;E,IECA;K,HEBC).

Chung minh rang: S acan+ S somx+ S cemm < 3 S A5c (S 1a dién tich).

Ciu 6. (2,0 diém)

Cho x, y, z 1a cac sb thyc duong thoa man dang thirc xy + yz+2zx=>5. Tim gia tri nho nhét
3x+3y+2z

, -2 , P=
cua biéu thirc sau \/6(x2+5)+\/6(y2+5)+m'




—-Hét---

Pap an dé 57
Ciu 1. (5,0 diém)

¢) Rut gon biéu thirc A:(\/(x+1]2+x2—\/[x—1)2+x2)\/4x2+2+2\/4x4+1.
d) Cho s p=n*—11n"+49 véi n € N. Hay tim c4c gid tri ctia n dé p 1a s nguyén td.

Loi giai

a) A1=\/(X+l)2+x2—\/(x—1)2+x2=\/2x2+2x+1—\/2x2—2x+1

A=\ ax°+242V4x7 #1242+ 242V 4 x +4X°+1— 4 X°

iVax?+2+2 (2 +1)—(2x )

=22+ 2x+1+23/(2X3+2x+1) (22— 2x+1)+2X°—2 x+1

Z,\/(\/2x2+2x+1+\/2x2—2x+1)2=\/2x2+2x+1+\/2x2—2x+1

A=A, A,=V2x+2x+1-2x—2x+1)[V2x’+2x+ 142X =2 x+1
L2X°+2Xx+1-2X"+2x—1=4x

b) Ta 0(31p:n4—11n2+49=(‘n4+14n2+49)—25n2:(n2+7)2—(y5n]2
&(n2—5n+7)(n2+5n+7)
V6in0 thi p7” khong phai 1 sb nguyén td. Do d6 n0 (loai).
V6in0;n€N thi f®—5n+7<n’+5n+7 va n’+5n+7>1
Dé p 1a s6 nguyén to thi
n’—5n+7=1n"~5n+6=0(n—2|(n—3|=0 ”:é
n=
Véi n=2 p=21 khéng phai 13 s6 nguyén t6. Do d6 n2 (loai).
Véin=3 p=31 1a s6 nguyén td.
Vay n3 thi p 1a s6 nguyén td.

CAu 2. (4,0 diém)

27 x°+3
a) Giai phuong trinh sau X’ +5= M
Vx*+4

b) Tim nghiém nguyén ciia phuong trinh sau (2 x+5 y+1)[2*+ x>+ x+ y|=105 .
Loi giai

a) X' +5= 27X +3X( 244+ 1)V X +4=27 X +3 x

Vx*+4



(X444 XP+4=27 X 3 x(%)
Dit g=+ x*+4; b=3 x thi phuong trinh (*) tré thanh:

a’+a=b’+bla—b||a’*+ab+b*+1|=0a=b

. o 21| 2 14,302 (1.0 3.
Via’+ab+b’+1=|a’+ab+=b |+>b’+1=(a+=b) +=b’+1>0
4 4 2 4
x>0
_—2

a=biira=3x| , 0 | 00 === 5
X +4=9x"|8x =4 X=—
2

S 2

Véy nghiém ciia phuong trinh 1: x= 72
b) [2x+5 y+1](2"+x*+x+y|=105
Vi 105 12 86 1é nén 2 x+5 y+1va 2"+ x>+ x+y phdila cdc s6 1é
Tu2x+5y+11asd1é ma 2x+11as61é nén 5y 1a sé chin suy ra y chin

x|

2‘X|+x2+x+ylé s6 16 ma x*+x=x(x+1) 1a tich ciia hai s6 nguyén lién tiép nén la sd

chén, y cling chin nén 214 6 1¢. Pidu nay xay ra khi x0

Thay x 0 vao phuong trinh da cho ta dugc:

5y+1)[y+1]/=105 < 5y*+6 y—104=05 y*—20 y+26 y—104=0
Syly—4]+26(y—4)=0(5y+26)(y—4|=0

y= _TZG (loai) hodc y=4 (théa man)
Vay phuong trinh ¢6 nghiém nguyén (x; y|=(0; 4/.
Céu 3. (2,0 diém)

Cho mot da gidc c6 10 dinh nhu hinh vé ¢ bén (bén dinh: A,B,C,D hoac B,C,D,E
hoidc C,D,E,F hoic ... hoic J,A,B,C dugc goi 1a bén dinh lién tiép cua da giac).
Cac dinh cua da giac duoc danh sé mot cach tity ¥ boi cac sd nguyén thudce tap hop
M={1;2;3;4;5;6;7;8;9;10] (biét mdi dinh chi dugc danh boi mot sb, cac sb duge
danh & cac dinh 1a khac nhau). Ching minh rang ta ludn tim dwoc 4 dinh lién tiép cua
da giac dugc danh s6 thudc tdp hop M ma tong cac sé d6 16n hon 21.
A B
J C

I
D

H E

Loi giai



GOl X1, X5, X3,...... , X1 12 céc s khéc nhau duogc danh tuy ¥ vao 10 dinh cua da giac
trén, vO1 Xy, X5, X3,...,X;0EM.

Gia st nguoc lai 1a khong tim dugc 4 dinh nao théa man khéng dinh cua bai toan.
Khi d6 ta co:

X +X,+x3+x,<21

Xy + X+ X, +x<21

Xy + X, X +x,<21

Xt X, +X,+x,<21

Tt d6 suy ra 4(x,+X,+X5+...+X,,)<10.21=210

10.11 _

Mait khéc ta lai ¢O: X+ X,+Xx3+...+x,,=1+2+3+...+10= 55

Suy ra 4.55<210220<210(vé Iy ) néndiéu gid st sai
Viy ta ludn tim dugc 4 dinh lién tiép duoc danh sd thudce tip hop M ma tong cac sb
d6 16n hon 21.

CAu 4. (5,0 diém)

Cho hinh vuéng ABCD ndi tiép duong tron (O; R) . Trén cung nho AD lay diém E (
E khéng tring véi Ava D). Tia EB cit cac dudng thang AD, AC lan luot tai IvaK .
Tia EC cat cac duong thang DA, DBlan luot tai M, N .

a) Chung minh rang JAN = NBI .
b) Khi diém M & vi tri trung diém cia AD. Hay tinh d dai doan AE theo R .

Loi giai

a) Tacd NAC=NCA (BD la dudng trung truc cua AC )
DAC =DCA (tinhchd t du & ng chéo hinhvuéng)
ma DCN=NBI (cung chén cung DE ) suy ra IAN = NBI.

b) MDC vudng tai D nén



2 2
&2 :—SC4D MCz@CD

MC*=CD?*+MD?*=CD*+

Chimg minh MDC dong dang MEA (g-g)

CD?
7CD

+ OCD vudng can tai O ¢c6 OC=0OD=R ta tinh dugc CD=R/?2

V5 RV10

Do d(’),AE:?S.R 2=202 (dvdd)

CAu 5. (2,0 diém)

Goi M 1a diém bat ky trong tam giac ABC . Qua M ké cac dudng thang DE,GH , IK
lan luot song song v6i BC,CA,AB(D,G€ AB;E,IECA;K,H €BC).

Chimg minh réng: S acmi+ S okt Sceun < 3 S apc (S 1a dién tich).

Loi giai

B g H c

Ta c6 cac tam giac ABC,GDM , MKH ,IME d6ng dang. Goi S, S;,S,,S; 1an luot 1a dién tich
cua cac tam giac ABC,GDM ,MKH , IME

Taog VSHVSHVS, S, S, S, DM KH ME_DM+KH+ME _
acod T R O + + =1

BC BC BC BC

VS, +VS,+VS=/s
Ta co: (\/571—\/5)2+(\/572—\/§3)2+(\/S_3—\/§1)220 khai trién ta duoc

3(SI+SZ+S3)2(\/§1+\/§2+\/S_3)251+52+S32%S

Vay S acmr+ Sepmx + Scemm S § S
ABC

Caiu 6. (2,0 diém)



Cho x, y,z la cac sb thuc duong thoa man dang thirc xy+ yz+zx=5. Tim gia tri nho nhét cua
3x+3y+2z

A4 th P= .
bicu thurc sau \/6(x2+5)+\/6(y2+5)+\/227+5

Loi giai

Tir gia thiét xy+yz+2zx=5. Ta ¢6 X’ +5=x"+xy+yz+xz=|x+y|[z+x]
y2+5:y2+xy+yz+xz=(x+y)(y+z)
ZZ+5:zz+xy+yz+xz=(x+z)(y+z)

Ap dung Bt dang thirc Cosi ta co:

V63 +5]=V6 x+yl[z+x)< Bx+y|+2lz+x]_5x+3y+2z

2 2

Chirng minh tuong tu, ta dugc: v 6(y2+5)sw;vf+5sx+yfm

Cong theo vé cac bt dfmg thire, ta duoc:

V6[x2 45416 y>+5)+ zz+5s79X+92y+6z

3x+3y+2z >2(3x+3y+22]

pP= >
\/6(X2+5)+\/6(y2+5]+m 9x+9y+6z

_2
3

Vay MinP:%X:yZI,ZZZ.

—-Hét-—



