PE KIEM TRA CHAT LUQNG HQC SINH GIOI

Thoi gian lam bai : 150 phut
Bai 1. ( 3,0 diém )
a)Rut gon biéu thic :

X \/— \/_ 2
\/7 2y x+f 2\/7 2\/71 f &i 20,y20,x#4,x=1

Loi gidi :

X \/7 Jx 2
\/E 2y x+x/_ 24/xy — 2\/_1 Jx véi X20,y20,x#4,x =1
X N \/;—J; 2
\/5—2)/ x+\/;—2\/5—2\/;'1—\/;
b
(2 (2 )= 35
_ X —2\/7 \/7( \/7) \/7
B2 ) T2 G(2)

P=

P=

b)Cho ¥=¥2+¥4  Tinh gia trj biéu thic 4=Vx"~5x =6’ ~6x+3
Loi giai :

Cho ¥=32+3/4_ Tinh gid trj biéu thirc 4= V¥ —5x’—6x*=6x+3
xz%/i+i/1:>x3—6x—6=0
A= —5x —6x> —6x+3 :\/(x3 —6x—6)(x+1)+9 =3

Bii 2. (4,5 diém )

V3x2 —6x—6 =3y/(2—x)" +(7x-19)2-x

a)Gidi phuong trinh
Loi giai :

3x2 —6x-6>0 ~1) >

{; >)(C) @{(x 1) 3<:>x£1—\/§
PKXP: “*= x<2

3xt—6x-6=a>0 3x’—6x—6=d’

Y x “ @{ x , =3x’=5x-T7=da>-b*+1

Dit N2-x=b>0 2-x=

Taco:



V3x?—6x -6 =3/(2=x)" +(7x-19)V2—x
& V3x" =6x-6 =2=x[3(2-x)" +7x-19]
©3x"—6x-6 =(3x’ =5x=T)V2-x > a=(a’ - +1)b

& (a-b)(ab+b*~1) < a=b(doab+b’ ~1Vxthoa DKXD)

8
== (kt
Sa=b=> B —6x—6=2—x=3x’-5x-8=0|" 3( m)
x =-—1(tm)
Vay phuong trinh ¢6 nghiém X = -1

5x7 +6x+4=3(x—i—1)\/3x2 +4

b)Giai phuong trinh
Loi giai :

Phuong trinh twong duong :

3x° +4—3(x+1)\/3x2 +442x* +6x=0

2
Pat = V3% +4 dugc phuong trinh
A=9(x+1) —4(2x" +6x)=(x-3)’ @{

—3()c+1)t+2x2 +6x=0

t=2x

Ta co t=x+3

x>0
t=2x=>V3x*+4=2x <= 5 Sx=2
Vi x—4=0

x=>-3 +
t=x+3=>3x* +4 = x+3<:>{ @x:3_\/ﬁ

2x* —6x-5=0 2

_ 3—@_2_3+Jﬁ}

2 772

Vi

S {
Véy phuong trinh c6 tap nghiém
Bai 3. (4,0 diem )

, _ 2,32 . . .

a)Cho %?1a cc sé nguyén duong théa man 7 =9 *0"1a s nguyén té va # ~> chia

’ / 2 2 ,
hét cho 8. Gia stt ¥ 14 c4c s6 nguyén théa mian @ ~2 chia hét cho p. Ching minh
rang ca hai so Y chia hét cho p
Loi gidi :

—5)X = ,

Vi (p 5)|8:>p 8k+5(keN ) Ta ch -
(axz )4"*2 _(byz )‘”““2 N(ax —by? )Np N ( g )Np

PRiarte o _b4k+2y8k+4 _ (a4k+2 4 pe2 )x8k+4 _ pk+2 (x8k+4 i y8k+4)
2k+1 2k+1
4k+2 4k+2 2 2 2 2 8lk+4 8k+4
a’ " +b ):(a) +(b) :(a +b): . . (x + )N *
( Pyab<pPnen v ()

Neéu trong hai s6 *>Y ¢6 mot so chia hét cho 7 thi tir (*) suy ra so thir hai cling chia hét
cho P-Néu ca hai s6 *Y déu khong chia hét cho 2 thi theo dinh Iy Fermat ta ¢
x"* =x"" =1(mod p)

. Nhén thay

Do



8k+4 _ 8k-+4

Y
Vay ca hai s6 ¥Y déu chia hét cho p

y" =1(mod p) = x** + y*™* =2(mod p)

(mau thuan véi (¥))

m 2 _
b)Tim tat ca cac cap s6 tu nhién (m’n)th(’)a man (2m+5”+1)(2 Faem +m) =105

Loi gidi :
{(2m+5n+1)e N

m 2
Vim’ne . (2 +n+m +m)eN

nen
. (2 1)(2" ’ =1
Ta thiy 1051¢ nen @é (27 + 51+ D(27 +ntm® +m) =105
(2m+5n+l)le}
2mchan 5n chan nén n chan (*)

2 _
2"+ n+m’ +m1e ma n chin (theo (*)) va " = M(m+1)

nén chén , do d6 2"1¢ nén ™ =0.Khi d6
(5n+1)(n+1):105 < 5n*+6n-104=0

1a tich hai s6 tu nhién lién tiép

26
o (5n+26)(n-4)=0 | "= 5 K™

n=4(tm)
Vay (mm)=(0:4)
Bai 4. (6,0 diém)

Cho tam giac 4BC nhon
AD,BE,CF

(4B < 4C) , ndi tiép dudng tron (0) . Cac duong cao
cua tam giac 4BC ddng quy tai tryc tim H. Goi K.Q13n luot 13 giao diém
cua dudng thing EF vé6i hai duong thing 41740
1) Chimg minh £4QF =90°

2) Goi / 1a trung diém cua 4H.Chtg minh /E° = IK.ID

3) Goi R.J 13n luot 13 trung diém cta BE,CF Ching minh JR vudng goc véi oD
Loi giai :



T

1) Chimg minh £4QF =90°
Dé chtrng minh AAEF » AABC(c.g.c) = LAEF = ZABC

Ké duong kinh 4P cia (O). D& chimg minh t&r giac BHCP [3 hinh binh hanh nén
BH =CP Ty o ABHD > ACD(g.g)
BD BH CP

= = = AABD »» AAPC(c.g.c)
Suy ra AD AC AC

Diéu nay chimng to
4BAD = ZCAP = LAEF + LCAP = ZABC + ZBAD =90° = ZAQE =90°
2) Goi ! 1a trung diém cua 4H-Ching minh /E° = IK.ID
Xét tam gidc AEH vuodng tai E ¢ IE = 1A =1H nén tam gidc A/E can tai |
Suy ra ZIEA= ZIAE  Tuong tg £MEC = ZMCE
= LIEA+ ZMEC = ZIAE + ZMCE =90° = ZIEM =90°
Tu [E=1F,ME =MF = MI 13 uong trung truc ctia £F> din dén MI L EF
1 2 _
N la giao diém cua ££>MI = IE" =IN.IM

AINK & AIDM (g.g) = 2> = 2K
Mt khéc D IM
Suy ra IN.IM = IKID = IE” = IK.ID
3) Goi &7 14n luot 1a trung diém cua BE-CF | Chimng minh JR vuéng goc véi 2P
Goi S 1a diém do6i xtmg vo1 F qua Q, goi T 1a diém do61 xiang véi C qua D
Chfrng minh dlI'Q'C L TAF = ZCAS , d?m toi ATAF = ACAS(C.g.C) = FT=CS
Mit khéc , theo tinh chat dudng trung binh



JQ:lSC JD:lFT:>JD=JQ
2 va 2

RD = RC, suy ra “/R 13 duong trung truc cla

Chiing minh tuong tu ta c6
DO = JR 1 OD
Bai 5. (2,5 diém)
a)Véi cac sb thue @ 05€ thoa man
ab bc ca
, , P= + +
tri nhd nhat cta biéu thirc l+ab 1+bc l+ca
Loi giai :
Taco:

3-P=

O<abeslyy atb+c=2 4 o4 tri 16n nhét va gia

1 1 1 9 9 27
+ + > > ==
ab+1 bc+1 ca+1 ab+bc+ca+3 (a+b+c) ; 13
7_’_
3

:>P§2:>MinP:2<:>a:b:c:g
13 ) 13 3
Tim gia tri nho nhat
Khoéng mat tinh tong quat, gia sat 12a2b2c20
a+b

i 0Sabes] g (a=1)(b-1)20= ab+12a+b=— <l

a+b b+c c+a
+ + <3

Chtmg minh twong ty : ab+1 be+1 ca+1"

2(3_}))=a+b+c a+b+c+a+b+c
T do ab+1 bc+1 ca+1
c a b ] at+b+c

+ <3+ <3+a+b+c=5
ab+1 bec+1 ca+1 bec+1
5 1

3-P<{—=P>—
2 2

$1+1+1+(

Nén ta co :
MinP=l<:>a:b:1,c:O

Vay

b)Trén mot mat ban phang c6 2021 dong xu kich thudc bang nhau, mdi dong xu cd

hai mat trong d6 c6 mdt mat mau xanh va mdt mat mau do, déng thoi tat ca cac d@)ng

xu déu ngtra mat mau xanh lén trén mat ban. Thyc hién tro choi sau day: mdi luot

choi phai ddi mat 10 d(‘Sng xu nao do trén mat ban. Hoi sau 2022 luot choi ¢6 thé nhan

duoc tt ca 2021 dong xu trén mat ban déu ngira mat mau do 1én trén hay khong? Hay

gidi thich vi sao?

Loi giai :

Lan thir nhat c6 10 dong xu mau xanh thanh do, do d6 sau lan thir nhat c6 2011 dong

xu mau xanh va 10 dong xu mau do ngira mat 1én trén

G sir trong 1an 1at thit hai c6 ™ déng xu mau xanh thanh dé, nhu vay s c6 (10%)

X <x< L s
dong xu mau do6 thanh xanh (0<x<10) . S0 dong xu c6 mau xanh ngua lén phia trén
séla:

(2011-x,)+(10—x ) =2021-2x,



Ctr nhu vy sau bao nhiéu lan di nira thi s6 ddng xu c6 mit mau xanh ngura 1én phia
trén luon 12 s6 1€. Vay sau 2022 1an choi khong thé nhan dugc 2021 dong xu c6 mat
mau do ngtra Ién phia trén.

Nguoi soan dé : PHAM PUC



