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PHONG GIAO DUC VA PAO TAO KY THI HOC SINH GIOI CAP QUAN
QUAN BONG bA NAM HOC 2022 - 2023
PE CHINH THGC Mon thi: Toan

Ngay thi: 15/10/2022

Thaoi gian lam bai: 120 phat
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Bai 1. (5,0 diém) Cho biéu thirc P = (v6i x20)
a) Rut gon biéu thirc P.
1 1

| |
1+\/§+\/§+\/§+\/§+ﬁ+"'+m'

b) Tinh gia tri cia P biét x =

B3i 2. (4,0 diém)
a) Cho cac s6 thwc a,b,c thodman 0<a,b,c<2va a+b+c=3.
Tim gia tri lén nhat va gia tri nhé nhat cta biéu thirc P=a’ +b° +¢°.
b) Tim » la sé tw nhién sao cho 2" —1 chia hét cho 7.

Bai 3. (4.0 diém)

a) Giai phwong trinh: /x +8 —+/5x+20 +2=0.
b) Tim cac nghiém nguyén ctia phwrong trinh: 3x* + y* =2(xy +4).
Bai 4. (5,0 diém) Cho tam gidc ABC vuong tai A, dwong cao AH.
a) Biét BC =8cm,BH =2cm. Tinh dd dai cac doan thang 4B, AC, AH.
b) Trén canh AC ldy diém K tuyy (K # 4,K #C), goi D 1a hinh chiéu ctia 4 trén BK.
Chéng minh rang: S,,, = %SBKC cos’ ZABD.
c) Goi M latrung diém cia BC. Chitng minh rang:
(sin ZACB +cos LACB)2 =1+sin LZAMB.
BAi 5. (2,0 diém)

; 2 ; 3 ;...;100.Tath1_rchiéntr(‘) choi nhw sau: tai
100 100 100 100

moi budc, xod di hai s6 a,b (a > b) bat ki trén bang, nhwng lai viét thém s§ (a—b+ab). Sau

Trén bang viét 100 phan s6

mot s 1an thwce hién quy tic trén thi trén bang con lai diing mot s8, chirng minh rang d6 1a s6
tw nhién.
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HUGNG DAN GIAI
(Onthi123)

x° —8\/; X’ +8\/;

+
x+2Jx+4 x-2Jx+4

Bai 1. (5,0 diém) Cho biéu thirc P = (v6i x>0)
a) Rut gon biéu thirc P.
1 1 1

1
1+J§+ﬁ+ﬁ+ﬁ+ﬁ+"'+—@+5'

b) Tinh gia tri cia P biét x =

Hwéng din:
a)
B \/;(x\/;—S) x/;(x X +8)

P= i 2drtd x4
_&(&—2)(“2\/%4) Ja(Vx+2)(x-2Vx +4)

P= x+2x +4 ’ x—2Jx +4

P:\/;(\/;—Z)+\/;(\/;+2)

P=2x.

b)

1 1 1 1

T1V2 Bad a5 \aa s
:(ﬁ_1)+(\/5_\/5)+(\/Z—\/§)+...+(\/§—\/ﬂ)

Khidé P=2.4=8.

4.

B3i 2. (4,0 diém)
a) Cho cac s6 thuc a,b,c thod mian 0<a,b,c<2va a+b+c=3.
Tim gia tri lén nhat va gia tri nhé nhat cta biéu thirc P=a’ +b° +¢’.
b) Tim » la sé tw nhién sao cho 2" —1 chia hét cho 7.

Huéng dan:
a)
e Tim GTNN:
+b+c)
Co a’+b*+c? 2%:3.

D4u bang xay ra khiva chikhi a=b=c=1.

e Tim GTLN:
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Twr 0<a,b,c <2 tasuy ra:

(a—2)(b-2)(c-2)<0
:>abc—2(ab+bc+ca)+4(a+b+c)—8£0
:>abc—2(ab+bc+ca)+4£0

:—2(ab+bc+ca)£—4—abc£—4.
P=a*+b*+¢* :(a+b+c)2 —2(ab+bc+ca)=9—2(ab+bc+ca).£9—4=5.
D4u bang xay ra chang han khi (a;b;¢)=(2;1;0).

b)

e Neun=3k(keN) = 2"—1=23%_1=8k—-1:7

e Neun=3k+1(keN) = 2" —1=23%+1_1=28k—1=2(8-1)+1
Vi 8 -1:7=2(8 =1)+1/7.

e Néun=3k+2(keN) = 2"—-1=23%2_1=48cx—-1=4@8%-1)+3
Vi 8 —1:7=4(8" -1)+377.

Vay n = 3k (k € N) thi 2" —1 chia hét cho 7.

Bai 3. (4,0 diém)

a) Giai phwong trinh: v/x+8 —=+/5x+20 +2=0.
b) Tim cac nghiém nguyén ctia phrong trinh: 3x* + y* =2(xy +4).
Hwéng din:
a) Diéu kién xac dinh: x> 4.
PT ©\x+8+2=+/5x+20
S x+12+4/x+8=5x+20

SAx+8=x+2

= x+8=x"+4x+4
{x =1
= .
x=-4
Th lai, ta dwoc x =1 la nghiém duy nhéit ctia phwong trinh.
b) Ta co6:

3x° +y° =2(xy+4)

:>2x2+(x—y)2 =8
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—=2x*<8
=-2<x<L2

Vi x 1a s6 nguyén nén x e {-2;-1;0;1;2}.
Ta tim dwoc cac cap s6 (x;y) théa man 1a (-2;-2);(2;2).
Bai 4. (5,0 diém) Cho tam gidc ABC vuong tai 4, dwong cao AH.

a) Biét BC =8cm,BH =2cm. Tinh d6 dai cac doan thang AB, AC, AH.
b) Trén canh AC ldy diém K tuyy (K # 4,K #C), goi D 13 hinh chiéu ctia 4 trén BK.
Chéng minh rang: S, = iSBKC cos’ ZABD.

¢) Goi M latrung diém cia BC. Chitng minh rang:
(sin ZACB +cos ZACB)" =1+ sin LAMB.

Hwéng din:

a) Ap dung hé thitc lwong trong tam giac vudng, ta dé dang tinh duwoc:
AB=4cm, AC =43 em, AH =23 em.

b) Ké DI 1L BC,KN L BC(I,N € BC)

DI BD
Suy ra — =——(Thales)
KN BK

2
_ DI.BH BDBH BD BH BDBK 1 BA l:%cosz JABD.

KN.BC BK.BC BK BC BK> 4 BK> 4

SBHD

SBK C

|
=S, = ZSBKC.COSZ ZABD.
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AB ACY AB> AC® _AB AC AB AC
- 2 —1+2

c) Ta c6 (sin LZACB +cos ZACB) =| ==+ =i+ 2 a2
BC BC) BC* BC* “BC BC BC BC
sinéAMBzAizul.
AM  BC

AB AC AB.AC AH.BC AH
BC BC  BC? BC? BC
AB AC

=sin ZAMB=2—.—
BC BC

Suy ra (sin ZACB +cos ZACB)' =1+sin ZAMB.
Bai 5. (2,0 diém)

; 2 ; 3 ;...;IOO.Tatht_rchiéntr(‘) choi nhw sau: tai
100 100 100 100

mdi bwérc, xo4 di hai s§ a,b (a >b) batki trén bang, nhwng lai viét thém s§ (a —b+ab). Sau

Trén bang viét 100 phin s6

mot s6 1an thwce hién quy tic trén thi trén bang con lai dling mot sd, chitng minh rang d6 1a s6
tw nhién.

Hwéng din:
N A 2 7 N 100 A . 7 ~N 100 \ A ~ \ 7 Y ~ A A ~
Vi trén bang c6 s6 100 =1, nén khi ta xda so 100 va moOt sO b nao do thi ta sé dién thém so:

100 100 100 .
-b+ b= =1 1én bang. Ngoaira, chuyrang a—b+ab=(a—-1)(b+1)+1<1 v&i moi
100 100"~ 100 g Ng y rang (a—-1)(b+1) .

~ A ~ 100 A z =7 . 7 . 7 ~ 7 A 2
s0 0<a; b<1 nén so6 100 luén c6 gia tri 1én nhat trong cac s6 c6 trén bang.

1 .
Nhu vay, s6 % sé ludn con lai trén bang, nén khi ta thyc hién quy tac trén téi khi trén bang

con ding mot so, thi s6 dé phaila so 1, tirc s6 con lai trén bang la s6 tw nhién.
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