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PE SO 1:
PE THI HOC SINH GIOI HUYEN
MON TOAN LGP 7
(Thoi gian lam bai 120 phuit)
Bai 1. Tim gié tri n nguyén duong:

a) %.16":2"; b) 27 <3"<243

Bai 2. Thuc hién phép tinh:
1 1 1 1 1-3-5-7-..-49

(ot )

49 9.14 14.19 = 4449 89

Bai 3. a) Tim x biét: [2x+3[=x+2

b) Tim gid tri nho nhét ctia A =[x —2006+[2007 —x| Khi x thay d6i
Bai 4. Hién nay hai kim dong hé chi 10 gio. Sau it nhét bao lau thi 2 kim déng hé nam doi
dién nhau trén mot dudng thing.
Bai 5. Cho tam giac vuong ABC ( A = 1v), duong cao AH, trung tuyén AM. Trén tia doi
tia MA 14y diém D sao cho DM = MA. Trén tia d6i tia CD 14y diém I sao cho CI = CA,
qua I v& duong thing song song v6i AC cit duong thang AH tai E. Chiing minh: AE = BC

PAP AN PE 1 TOAN 7

Bai 1. Tim gid tri n nguyén duong: (4 diém méi cdu 2 diém)

a) %.16":2"; => 28300 oo 4y 3=p=>n=1

b) 27<3"<243=>3*<3"<3’ =>n=4
Bai 2. Thuc hien phép tinh: (4 diém)

1 1 1 1 1-3-5-7-..—-49
(—+ + +..+ )
49 9.14 14.19 44.49 89
_ l(l_l l_i i_i i_i) 2—(1+3+5+7+...4+49)
54 9 9 14 14 19 =~ 44 49 12
B l(l_L) 2-(12.50+25) 59789 _ 9
54 49" 89 5477789 28
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Bai 3. (4 diém méi cau 2 diém)
a) Tim x biét: [2x+3[=x+2

Taco:x+2>0=>x>-2.

+ Néux > —%thi Px+3=x+2 =>2x +3=x+2=>x=-1 (Thoa min)

+Néu -2 <x< —%Thi 2x+3[=x+2 =>—2x—3=x+2=>x=—%(Thoémﬁn)

+ Néu -2 >x Khong cé gid tri clia x thoa man
b) Tim gid tri nhd nhdt ciia A =|x —2006|+[2007 — x| Khi x thay doi
+Néu x < 2006 thi: A = -x + 2006 + 2007 — x = -2x + 4013
Khi d6: -x > -2006 => -2x + 4013 > —4012 + 4013 =1 => A>1
+Néu 2006 < x < 2007 thi: A= x — 2006 + 2007 — x = 1
+Néu x> 2007 thi A = x - 2006 - 2007 + x = 2x — 4013
Do x > 2007 => 2x — 4013 > 4014 — 4013 = 1=> A > 1.
Vay A dat gia tri nho nhat 1a 1 khi 2006 < x < 2007

Bai 4. Hién nay hai kim dong hoé chi 10 gio. Sau it nhdt bao ldu thi 2 kim dong ho nam doi
dién nhau trén mot duong thdng. (4 diém moi)
Goi x, y la s6 vong quay cua kim phut va kim gio khi 10gio dén ldc 2 kim doi nhau trén

mot dudng thang, ta co:
X —y= % (ting v6i tir s6 12 dén s6 4 trén dong ho)

va x : y = 12 (Do kim phit quay nhanh gap 12 lan kim gio)

Dodg: Xo12 X _Y_X-y_ 1
33

l:llz
y 1 12 1 11 3

12 4 .
= X = —(vong) =>x=— (gI0
35 (Vong) 1 (810
Vay thoi gian it nhat dé 2 kim dong hé tir khi 10 gi dén lic ndm d6i dién nhau trén

mot dudng thing 1a lil gid
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Bai 5. Cho tam gidc vuéng ABC ( A = 1v), duong cao AH, trung tuyén AM. Trén tia doi
tia MA ldy diém D sao cho DM = MA. Trén tia doi tia CD ldy diém I sao cho CI = CA,
qua I vé duong thang song song véi AC cdt duong thang AH tai E. Chitng minh: AE =
BC (4 diém méi)
Puong thang AB cat EI tai F
E AABM = ADCM vi:

F AM =DM (gt), MB = MC (gt),
WMB = DMC (dd) => BAM = CDM
=>FB//ID=>1D 1 AC
A Vﬁ%\AI =aA (so le trong) (1)
IE // AC (gt) => FIA = CAI (so le trong) (2)
4 Tir (1) vi (2) => ACAI = AFIA (Al chung)
B H Y“/ —>1C=AC = AF 3)

vi EFA=ly )
Mat khéc EAF = BAH (dd),
TB\AH = KEB ( cung phu /ATSC)
—SEAF = ACB (5)
Tir (3), (4) va (5) => AAFE = ACAB
=>AE = BC
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PE SO 2:
PE THI HOC SINH GIOI HUYEN
MON TOAN LGP 7
(Thoi gian lam bai 120 phuit)

Bai 1:(4 diém)
a) Thyc hién phép tinh:
223 -4°9>  5"7°-2549

A= 6 B 3
(223) +8'3° (125.7) +5°.14°

b) Chirng minh ring : Véi moi sé nguyén duong n thi :
372 —2"2 3" —2" chia hét cho 10

Bai 2:(4 diém)
Tim x biét:
1| 4 2
x——|+==|(-3,2)+=
o e et a2y 2

b_ (x_7)x+l _(x_7)x+ll _ O
Bai 3: (4 diém)

4 . A 2 1A 2 1 A N A 2 s 5 A
a) SO A dugc chia thanh 3 s0 ti I¢ theo 3 : % : r Biét rang tong céic binh phuong cua ba so
d6 bang 24309. Tim s6 A.
2 2
b) Cho £=£. Chimg minhring: £< =2
) c b 8 8 b>+c* b

Bai 4: (4 diém)
Cho tam gidc ABC, M 1a trung diém ctia BC. Trén tia ddi ctia cta tia MA 13y diém E sao cho ME
= MA. Chtng minh rang:
a) AC=EBva AC//BE
b) Goi I 1a mét diém trén AC ; K 12 mot diém trén EB sao cho Al = EK . Churng minh ba
diémI, M, K thang hang
¢) Tk Eké EH L BC (He BC).Biét HBE =50°; MEB =25° .

Tinh HEM va BME
Bai 5: (4 diém)
Cho tam giac ABC can tai A c6 A =20", v& tam gidc déu DBC (D nam trong tam gidc ABC). Tia
phan gidc ctia géc ABD cit AC tai M. Chirng minh:
a) Tia AD la phan gidc cua géc BAC
b) AM=BC
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.................................... Het
PAP AN PE 2 TOAN 7

Bai 1:(4 diém):

a) (2 diém)
_ 23409 SO -2549° 23273 757
(223) +8°3 (1257) +5°.14° 223 +2°3° 74527

_2%3L(3-1) 5°7.(1-7)

S 223.(3+1) 7 (1+2%)

_ 2232 5°7.(-6)
2°34 579

L -7
6 3 2
b) (2 diém)

32 _gm2 4 gn _on_ 3ne2 gn _gmi2 _on
=3"(3*+1)-2"(2*+1)
=3".10-2"-5=3"-10-2""-10
= 10( 3" -2")

Vay 32 -2"2 43" 2" 10 v6i moi n 12 s6 nguyén duong.

Bai 2:(4 diém)

a) (2 diém)
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31 5 5

b) (2 diém)
(x_7)x+1_( _7)x+11 O

<:>(x—7)x+lﬁ x—=7) =0
PN (x_7)(x+1 |: 10:| _
_[x_7]x+1=0

1-(x=7)10=0

x—71=0=>x=7
(x-710=1=x=8

1‘ 4 |-16 2
+ —

5

Bai 3: (4 diém)

a) (2,5 diem) ,
Goi a, b, c 1a ba so0 duoc chiara tir s6 A.
Theo dé baitacé:a:b: c—g 3. l( 1)
546
va a® +b? +¢” = 24309 (2)
: a_b_c_ 2y 3k
Tu (1) :z—g—l—k:a— k,b—4k,c c
5 4 6
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Do d6 (2) & k(- +2 + Ly = 24300
25 16 36

=k =180 vak=-180

+ Vo1 k =180, ta duoc: a=72;b=135; c=30.

KhidotacosoO A=a+Db+c=237.

+ V61 k =-180, ta dugc: a= -72; b=-135;¢c =-30

Khi d6 ta c6 s6 A =—72+( —135) + (-30) = —237.
b) (1,5 diem)

T £=% suyra > =ab

c b
Kkhi d6 a’+c? a2+a.b

b +c® b +ab
_a(a+b) a

b(a+b) b

Bai 4: (4 diém)

a/ (1diém) Xét AAMC va AEMB ¢6
AM=EM (gt)

Umc = EmB (ddi dinh )

BM=MC (gt)

Nén: AAMC = AEMB (c.g.c)
= AC=EB
Vi AAMC = AEMB = MAC = MEB K
(2 gbc c6 vi tri so le trong dugc tao boi
thang AC va EB cat duong thang AE )
Suyra AC//BE.
b/ (1 diém)
Xét AAMI va AEMK c0 :
AM =EM (gt)
MAI = MEK (Vi AAMC =AEMB )
Al = EK (gt)
Nén AAMI =AEMK (c.g.c)
Suy ra Wmr = Emk
Ma WmI + ME = 180° ( tinh chat hai géc ké b )
= EMK + IME = 180°
— Ba diém I;M;K thang hang
¢/ (1,5 diem)
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Trong tam gidc vuong BHE ( H =90° ) c6 HBE = 50°

= HBE =90°- HBE =90°- 50° =40°

— HEM = HEB - MEB = 40°-25°=15°

BME 12 gbc ngoai tai dinh M cia AHEM

Nén BME = HEM + MHE =15° +90° =105°
( dinh 1y gbc ngoai cua tam gidc )

Bai 5: (4 diém)

a) Chirng minh AADB = AADC (c.c.c)
suy ra DAB = PAC

Do d6 PAB=20":2=10"

b) AABC cén tai A, ma A =20"(gt) nén
ABC = (180° —20°) : 2 = 80"

AABC déu nén PBC = 60"

Tia BD nam gitta hai tia BA va BC suy ra
ABD =80° —60° =20°.

Tia BM 1a phéan giac cua goc ABD

nén 4BM =10

Xét tam giac ABM va BAD c6:

AB canh chung ; BAM =4BD =20°;4BM = PAB =10

Vay: AABM = ABAD (g.c.g)

suy ra AM =BD, ma BD =BC (gt) nén AM =BC

Pk SO 3:

PE THI HOC SINH GIOI
MON TOAN LGP 7
(Thoi gian lam bai 120 phuit)

Cau 1: Tim tit ca cac s6 nguyén a biét ‘a‘ <4

Cau 2: Tim phan s6 ¢6 tir 1a 7 biét n6 16n hon —% va nho hon —1%

Cau 3. Cho 2 da thuc
P (x) =x* +2mx + m? va

Q(x) =x? + 2m+1)x + m?
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Tim m biét P (1) =Q (-1)

Cau 4: Tim cac cap so (x; y) biét:

X_Yy

a/ —==; xy=84
37707

b/ 1+3y:1+5y:1+7y

12 5x 4x
Cau 5: Tim gi4 tri nho nhat hodc 16n nhat cta céc biéu thic sau :

A= |x+1| +5
B= x> +15
X +3

Cau 6: Cho tam gidc ABC c6 A < 90°. V& ra phia ngoai tam gidc d6 hai doan thing AD
vuong goc va bang AB; AE vuong géc va bang AC.
a. Ching minh: DC = BE va DC L BE
b. Goi N 1a trung diém cta DE. Trén tia d6i cia tia NA 14y M sao cho NA = NM.
Chiing minh: AB=MEva ABC= /AEMA
c. Chuing minh: MA L BC

DAP AN DE 3 TOAN 7
Cau 1: Tim tit ca cac s6 nguyén a biét ‘a‘ <4

0< ‘a‘s4

=>[a|=0; 1;2;3; 4
*‘a‘=0=>a=0
*‘a‘=1=>a=1hoaca=—1
*‘a‘=2=>a=2hoaca=—2
*‘a‘=3=>a=3hoaca=—3

* ‘a‘ =4=>a=4hoaca=-4
Cau 2: Tim phan s6 c6 tlr 1a 7 biét n6 16n hon —% va nho hon —1%

Goi mau phan s6 can tim la x

Ta co:

DT D508 68 0 77 9% <70. Vi9x i9 => 9x = -72
10 x 11 =70 9x =77

=>x=38
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Vay phan s6 can tim la —%
Cau 3. Cho 2 da thic
P (x) =x* +2mx + m? va
Q) =x? + 2m+1)x + m*>
Tim m biét P (1) =Q (-1)
P(1) =1+ 2m.1 + m?

= m’+2m+ 1
QC-1)=1—2m — 1 +m’
=m’—2m

DEP(1)=Q(-1)thim*+2m+1=m’—2m & 4m=-1 © m=-1/4
Cau 4: Tim cac cap so (x; y) biét:
2 2
3 7 9 49 37 21

=>x’=449=196=>x=+14
=>y’=44=16=>x=+4
Do x,y cung diu nén:

* x=6;y=14

e x=-6;y=-14

1+3y  1+5y 147y

12 5x 4x
ap dung tinh chat day ti s6 bang nhau ta co:

b/

143y _ 145y 147y _14+7y—-1-5y 2y 145y—-1-3y 2y

12 5x 4x 4x —5x —X 5x—12 5x—12
2y 2y
= L =—-
—x 5S5x-12
=>-x=5x-12
=>x = 2. Thay x = 2 vao trén ta duoc:
1+3y 2y
2 2 7
=>1+3y =-12y
=>1=-15y
-1
Y=

10
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Vayx =2,y = 1‘—51 thoa mén dé bai

Cau 5: Tim gia tri nho nhat hodc 16n nhat clia cdc biéu thic sau :
e A= |x+1| +5
Tacé: [x+1] > 0. Didu=xayra & x=-1.
= A >35.
Dau = xay ra & x=-1.
Vay: Min A =35 & x=-1.

F+15 _ (@ +3)+12 . 12

o B: _—
X +3 X +3 X +3

Taco: x> >20.Ddu=xayra < x=0

= x> +3>3 (2vé&duong)

Y Y T
x°+3 3 x“+3 x"+3
= B<5

Dau=xayra < x=0
Vay : MaxB=5 & x=0.

Cau 6:
a/
xét AADCva /\BAF ta c6:

DA = BA(gt)

AE = AC (gt)

S PN . PN
DAC = BAE ( ciing bang 90° + BAC) |
=> /ADAC= /ABAE(c.g.c)

—>DC = BE

xét [\ AIE va ATIC

11
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=>CTI=90"=>DC L BE
b/Tacé: LAMNE= /A AND (c.g.c)
AN
=>D, = MEN, AD = ME
ma AD = AB ( gt)
=> AB = ME (dpcm) (1)
A~ A~
Vi D, = MEN => DA//ME => DAE + AEM = 180° ( trong cling phia )
S T
ma BAC + DAE = 180°
P P
=>BAC=AEM (2)

Ta lai c6: AC = AE (gt) ( 3). Tir (1),(2) va (3) =>AABC = AEMA ( dpcm)

¢/ Kéo dai MA cét BC tai H. Tx Eha EP L MH
Xét /\ AHC va /\ EPA c6:
P P
CAH = AEP ( do cung phu v6i gPAE )
AE = CA ( gt)
TN
PAE = ACA (do AABC= AEMA caub)
=>/\ AHC= /\ EPA
S P
=>EPA = AHC
P
=> AHC = 90°

=>MA L BC (dpcm)

PE SO 4:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)

Cau 1 ( 2 diém)
Thuc hién phép tinh :

ol e

12
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Cau 2 ( 2 diém)
a’+a+3 la s6 nguyén
a+1
b- Tim s6 nguyén X,y sao cho x - 2xy +y =0
Cau 3 (2 diém)

a- Ching minh rang néu a+c=2b va 2bd =c (b+d) thi %zg v6i b,d khac 0

a- Tim s0 nguyén a dé

b- Céin bao nhiéu s6 hang ctia téng S = 1+2+3+[] dé dugc mot s6 c6 ba chit s6
giong nhau .
Cau 4 (3 diém)
Cho tam gidc ABC c¢6 géc B bing 45° , géc C bang 120°. Trén tia d6i cla tia CB lay
diém D sao cho CD = 2CB . Tinh géc ADE
Cau 5 ( 1diém)
Tim moi s6 nguyén t6 thod man : x*- 2y*=1

PAP AN DPE 4

CAU HUONG DAN CHAM PIEM
l.a Thuc hién theo timg budc diing két qua -2 cho di€ém t6i da 1Di€ém
1.b Thuc hién theo timg buéc ding két qua 14,4 cho diém toi da | 1Diém
2.a Ta c6 - a’+a+3_ala+1)+3 3 0,25

aco: = =a+
a+1 a+1 a+1
2
vi a 1a s6 nguyén nén < Tat3 a5 nguyén khi 3 1ass
a+1 a+1
nguyén hay a+1 1a u6c cua 3 do do ta c6 bang sau : 0,25
a+1 -3 -1 1 3
a -4 -2 0 2
0,25
2
Vay véi ae {-4,-2,0,2} thi arar3 a8 nguyén
a+1 0.25

2.b Tu : x-2xy+y=0

13
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Hay (1-2y)(2x-1) = -1 0,25
Vi x,y la cac s6 nguyén nén (1-2y)va (2x-1) la cac s6 nguyén
do d6 ta c6 cé4c truong hop sau :
I-2y=1 _ [x=0
2x—1=-1|y=0 0,25
 [1=2y=-1 (x=1
H
0ac {Zx—lzl :{yzl 0,25
Vay ¢6 2 cip s0 x, y nhu trén thoa man diéu kién dau bai 0.25
3.a Vi a+c=2b nén tr 2bd = ¢ (b+d) Ta c6: (a+c)d=c(b+d) 0,5
Hay ad=bc Suy ra %: 2( bPCM) 0.5
3.b Gia st sO ¢6 3 chit s6 12 aaa=111.a (a la chit s6 khac 0)
Goi 0 s6 hang cuia tong lan , ta co :
n(n+1) _ _
=11la =3.37.aHay n(n+1) =2.3.37.a 0.25
Vay n(n+1) chia hét cho 37 , ma 37 la s6 nguyén t0 va
n+1<74 ( Néu n = 74 khong thoa man )
Do d6 n=37 hoac n+1 = 37 0,25
N&u n=37 thi n+1 = 38 liic d6 "1 _ 703 khong thoa man
Néu n+1=37 thin = 36 lic d6 Y _666 thoa man
Vay s6 s6 hang cua tong 1a 36 0,5
4
A
° ¢ N A
K& DH Vuong géc véi ACvi  ACD =60° do d6 CDH =30° | 0-)
NenCH= 2 —cH=BC
2 N P
Tam gidc BCH can tai C = CBH =30° = ABH = 15° 05
\ ’
Ma BAH = 15° nén tam gidc AHB can tai H P 10

14
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Do d6 tam gidc AHD vuong can tai H Vay ADB =
45°+30°=75° 1,0

5 Tur : x*>-2y’=1suy ra x>-1=2y” 0,25
Néu x chia hét cho 3 vi x nguyén t6 nén x=3 lic d6 y= 2 | 0,25
nguyén to thoa man

Néu x khong chia hét cho 3 thi x*-1 chia hét cho 3 do dé 2y?
chia hét cho 3 Ma(2;3)=1 nén y chia hét cho 3 khi d6 x*=19

khong thoa man 0,25
Vay cap s6 (x,y) duy nhat tim dugc thoa man diéu kién dau
bai la (2;3) 0,25

15
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PE SO 5:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1 (3d):

LR 2 .2 2
2 1. _ 2003 2004 2005 2002 2003 2004
1, Tinh: P= S ) 5 s 3 ) 3 3
2003 2004 2005 2002 2003 2004

2. Biét: 13+23+....... + 103 = 3025.

Tinh: S=23+43+63+....+203

3 .2 2
3, Cho: A = x —3x -1;0,25xy 4
X +y

Tinh gid tri cta A biét x= %; y 12 s6 nguyén 4m 16n nhit.

Bai 2 (1d):

Tim x biét:

3x+3x+1+3x+2=117
Bai 3 (1d):

Mot con tho chay trén mot con duong ma hai phan ba con duong bang qua dong co
va doan dudng con lai di qua ddm 1ay. Thoi gian con thd chay trén dong co bang ntra thoi
gian chay qua dam lay.

Hoi van tdc cua con tho trén doan duong nao 16n hon ? Tinh ti $b van tdc cua con
thé trén hai doan duong ?

Bai 4 (2d):

Cho AABC nhon. V& vé phia ngoai AABC céc A déu ABD va ACE. Goi M la giao
diém cua BE va CD. Chung minh rang:

1, AABE = AADC

2, Buc =120"

Bai 5 (3d):

Cho ba diém B, H, C thang hang, BC = 13 cm, BH = 4 cm, HC = 9 cm. Tur H v&é tia
Hx vudng géc voi dudng thing BC. Lay A thudc tia Hx sao cho HA = 6 cm.

1, AABC 1a A gi ? Chtng minh diéu dé.

2, Trén tia HC 14y diém D sao cho HD = HA. Tur D v& dudng thing song song véi
AH cit AC tai E.

Chtrng minh: AE = AB

PE SO 6:
PE THI HOC SINH GIOI
16
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(Thoi gian lam bai 120 phut)
Bai 1 (4d):
Cho céc da thuc:
AX)=2x —4x° +x° —2x +2
B(x)=x"-2x*+x*-5x +3

C(x) = x* + 45 + 3x2 - 8x + 4=

16
1, Tinh M(x) = A(X) — 2B(x) + C(x)
2, Tinh gia tri cia M(x) khi x = —/0,25
3, C6 gid tri nao ctia x dé M(x) = 0 khong ?
Bai 2 (4d):
1, Tim ba s6 a, b, ¢ biét:
3a=2b; Sb=7cva3a+5b-T7c=60
2, Tim x biét:
|2x—3|—x = |2—x|
Bai 3 (4d):

Tim gié tr1 nguyén ciia m va n dé€ bi€u thirc

I,P= c6 gid tri 1on nhat

oo N
S 3

c6 gid tri nguyén nho nhat

2,Q= p
Bai 4 (5d):

Cho tam giac ABC c6 AB < AC; AB =c¢, AC =b. Qua M la trung diém cua BC ké
duong vudng géc voi dudng phan gidc trong ciia géc A, cét cdc duong thang AB, AC lan
luot tai D, E.

1, Ching minh BD = CE.

2, Tinh AD va BD theo b, ¢
Bai 5 (3d):

Cho AABC can tai A, BAC=100°. D 1a diém thuoc mién trong cua AABC sao cho
BBC =10°, BCB=20".

Tinh géc ADB ?

(O8]

PE SO 7:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1 (3d): Tinh:

17



Truong em http://truongem.com

! |o(5) (5]

2, (6°+3.6°+3%:13
9 1 1 1 1 1 1 1 1 1

10 90 72 56 42 30 20 12 6 2

9

Bai 2 (3d):
1,Cho 4= - yaa+b+c#0;a=2005.
b ¢ a
Tinh b, c.
2, Chitng minh ring tir hé thie 4+ Z _ ”j ta c6 hé thirc:
a— C—
a_c
b d

Bai 3 (4d):
D¢ dai ba canh cua tam giéc ti 1€ vdi 2; 3; 4. Ba chiéu cao tuong trng véi ba canh
do ti 1€ voi ba s6 nao ?

Bai 4 (3d):

V& dd thi ham sd:
_ 2x ; x20
y_{x; x< 0
Bai 5 (3d):
Ching t6 rang:
A=75 4"+ 4% 4 . +4%+4 + 1) + 25 12 sb chia hét cho 100
Bai 6 (4d):

Cho tam giac ABC c6 goc A = 60°. Tia phan gidc cua goc B cit AC tai D, tia phin
gidc cua géc C cit AB tai E. Cdc tia phan gidc d6 cét nhau tai L.
Chung minh: ID = 1E

PE SO 8:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1 (5d):
1, Timn e N biét (3*: 9)3" =729

2, Tinh :
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;Y 123

4 2 3 5 7

A="-2X2 | 1+ 0,4

9 [ZJ BRI
3 5 7

Bai 2 (3d): ‘
Cho a,b,c € Rvaab,c # 0thoa man b® = ac. Chung minh rang:
a _ (a+2007b)*

¢ (b+2007¢)*
Bai 3 (4d):

Ba d6i cong nhan lam 3 cong viéc c6 khéi lugng nhu nhau. Thoi gian hoan thanh
cong vigc cua doi L, I, TII lan luogt 1a 3, 5, 6 ngay. Biét doi II nhiéu hon doi III 1 2 ngudi
va ning suét ctia mdi cong nhén 12 bang nhau. Héi mdi ddi ¢6 bao nhiéu cong nhan ?

Cau 4 (6d):

Cho AABC nhon. V& vé phia ngoai AABC céc A déu ABD va ACE.

1, Ching minh: BE = DC.

2, Goi H 1a giao diém cua BE va CD. Tinh s6 do géc BHC.

Bai 5 (2d):
P m+n

Chom, n e Nva p lasd nguyén td thoa man: =
m = P

Chtng minh rang : p°=n + 2.

PE SO 9:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a, Cho A =(08.7+0.8>).(1,25.7 - %.1,25) +31,64

_ (11,81+38,19).0,02
o 9:1125
Trong hai s6 A va B s6 nao 16n hon va 16n hon bao nhiéu lan ?
b) S6 A=10"" -4 c6 chia hét cho 3 khong ? C6 chia hét cho 9 khong ?
Cau 2: (2 diém)
Trén quang duong AB dai 31,5 km. An di tr A dén B, Binh di tir B dén A. Van toc
An so v6i Binh 1a 2: 3. Bén lic gap nhau, thoi gian An di so v6i Binh di 1a 3: 4.
Tinh quang dudng modi ngudi di t6i lic gap nhau ?
Cau 3:
a) Cho f(x)=ax’+bx+c vdia, b, cla cac so hiru ti.
Chiing to rang: f(-2).f(3)<0. Biétrang 13a+b+2c =0
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c6 gia tri 16n nhat.

b) Tim gi4 tri nguyén ctia x dé biéu thic A =

Cau 4: (3 diém)

Cho AABC dung tam gidc vuong can BAE: BAE = 90°, B va E nim & hai niia mat
phing khéc nhau bo AC. Dung tam gidc vuong can FAC, FAC =90, F va C nam & hai
nira mat phang khac nhau bd AB.

a) Ching minh rang: AABF = AACE

b) FB L EC.

Cau 5: (1 diém)
Tim chit s6 tan cung cua

- X

0 9
g9

A=19" +2°
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PE SO 10:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Cau 1: (2 diém)

3 3
0,375-0,3+ —+—
a) Tinh A= 1’5+1,5 075 | 115 125 1890 1is
25+2-125 —0625+0,5-> > | 2005
3 11 12
1 1 1 1 1 1
b) ChO B:§+?+?+?+... W W

Ching minh rang B < %
Cau 2: (2 diém)

a) Chirng minh réng néu %:S thi S5a+3b 5c+3d

S5a—-3b 5c-3d

(gia thiét cac ti s6 déu c6 nghia).

b) Tim x biét: x—l x=2 x-3_«x-4
2004 2003 2002 2001
Cau 3: (2diém)

a) Cho da thic f(x) = ax’ +bx+c VGi a, b, ¢ 1a cac s6 thuc. Biét rang (0); f(1); f(2)
cO gid tri nguyén.

Chiing minh rang 2a, 2b ¢6 gid tri nguyeén.

b) Do dai 3 canh cua tam giac ti 1€ v6i 2; 3; 4. Ba dudng cao tuong tng véi ba canh
dé ti 1é v6i ba s6 nao ?
Cau 4: (3 diém)

Cho tam giac can ABC (AB = ACO. Trén canh BC lay di€ém D, trén tia doi cua tia
CB ldy diém E sao cho BD = CE. Cic dudng thang vuong géc véi BC ké tir D va E cit AB,
AC 14n luot & M, N. Chiing minh rang:

a) DM = EN

b) Pudng thang BC cat MN tai trung diém I ctia MN.

c¢) Puong thang vuong géc véi MN tai I luon di qua mot diém c6 dinh khi D thay
déi trén canh BC.
Cau 5: (1 diém)

Tim s6 tu nhién n dé phan so

Tn— e 1 >
n-8 c0 gid tri 16n nhat.

n—
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PE SO 11:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Cau 1: (2 diém)

a) Tinh:
A= 0,75—0,6+§+i : H+£+2,75—2,2
7 13 7 13
B= 10 1,21+221/O,25 15 +\/225
7 3 )J\V49 9

b) Tim céc gid tri clia x d€: |x+3|+|x+1| = 3x
Cau 2: (2 diém)

a) Cho a, b, ¢ >0 . Chiing t0 ring: M = - b +—< khong 1a s6 nguyén.

a+b b+c c+a

b) Cho a, b, ¢ thod man: a + b + ¢ = 0. Chiing minh rang: ab +bc +ca <0.
Cau 3: (2 diém)

a) Tim hai s6 duong khéc nhau x, y biét ring tong, hiéu va tich ciia ching 1an luot ti
1&¢ nghich véi 35; 210 va 12.

b) Van toc clia mdy bay, 6 td va tau hoa ti 1& véi cac s6 10; 2 va 1. Thoi gian may
bay bay tir A dén B it hon thoi gian 6 t6 chay tir A dén B 1a 16 gio.

Hoi tau hoa chay tir A d€n B mét bao lau ?
Cau 4: (3 diém)

Cho canh hinh vuong ABCD c¢6 do dai 1a 1. Trén cdc canh AB, AD ldy cdc diém P,
Q sao cho chu vi AAPQ bang 2.

Ching minh ring géc PCQ bing 45°.
Cau 5: (1 diém)

1 1 9

Ching minh rang: LU L S
5 15 25 1985 20

DE SO 12:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)

Bai 1: (2 di€ém)

a) Ching minh rang v6i moi s6 n nguyén duong déu co:

A=5G"+D-6"3"+2) : 91

b) Tim tat ca cac s6 nguyén td P sao cho P> +14 1a s6 nguyén t6.
Bai 2: (2 diém)

a) Tim s6 nguyén n sao cho n*+3 | n-1
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b) Biét bz —cy _x—az _ ay —bx
a b c

Chiing minh ring: £ = b_c
X y Z

Bai 3: (2 di€ém)

An va Bach ¢6 mot s6 buu anh, s6 buu anh ctia moéi ngudi chua dén 100. S6 buu anh
hoa clia An bang s6 buu anh thi risng ctia Bich.

+ Bach néi v6i An. Néu t6i cho ban cac buu anh thu ring cua toi thi s6 buu anh cua
ban gdp 7 1an s6 buu anh cua toi.

+ An tra 106i: con néu to6i cho ban cac buu anh hoa cua toi thi s6 buu anh cuta t6i gip
bon 1an s6 buu anh cua ban.

Tinh s6 buu anh ctia moéi nguoi.
Bai 4: (3 diém)

Cho AABC c6 géc A bang 120° . Cac dudng phan gidc AD, BE, CF .

a) Chitng minh rang DE Ia phan gidc ngoai ciia AADB.

b) Tinh s6 do géc EDF va géc BED.
Bai 5: (1 diém)

Tim cac cap sO nguyén to p, q thoa man:

57 +1997 = 5% +¢4°

PE SO 13:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1: (2 diém)
13l - 2i —10é . 230i + 46E
4 27 6 25 4

[13+1°j ; (121-142j
10 3 3 7
Bai 2: (3 diém)

a) Ching minh rang: A=36" +41* chia hét cho 77.
b) Tim céc s6 nguyén x d€ B=|x—1/+|x—2  dat gid tri nho nhat.

Tinh: [

¢) Ching minh rang: P(x)= ax’ +bx* + cx+d ¢6 gid tri nguyén v6i moi x nguyén khi
va chi khi 6a, 2b, a + b + ¢ va d 1a s6 nguyén.
Bai 3: (2 diém)

a) Cho ti 1¢ thic % 23 . Ching minh rang:

ab_da-b a+b\ d*+b’
cd c¢*—d? c+d c+d’
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b) Tim tat ca cac s6 nguyén duong n sao cho: 2" -1 chia hét cho 7.
Bai 4: (2 diém)

Cho canh hinh vuéng ABCD c6 d¢ dai 1a 1. Trén céc canh AB, AD ldy cic diém P,
Q sao cho chu vi AAPQ bing 2. Chitng minh rang géc PCQ bang 45°.
Bai 5: (1 di€ém)

Chiing minh rang: 3a+2b:17 ©10a+b:17 (a,be Z)

PE SO 14:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1: (2 diém)
a) Tim sO nguyén duong a 16n nhat sao cho 2004! chia hét cho 7a.
1 1 1 1

§+§+Z+.-.+m

b) Tinh P = =503 2002 1
+ + +o+

1 2 3 2004

Bai 2: (2 diém)
Cho —*—=—2 - ¢ - !
yt+z+t z+i+x t+x+y x+y+z
ching minh riang biéu thic sau c6 gi4 tri nguyén.
x+y+y+z+z+t+t+x
z+t t+x x+y y+z

P=

Bai 3: (2 diém)

Hai xe mdy khoi hanh cing mot Iic tir A va B, cach nhau 11 km dé di dén C. Van
toc ciia nguoi di tr A 1a 20 km/h. Van toc ciia nguoi di tir B 1a 24 km/h.

Tinh quing dudng méi nguoi da di. Biét ho dén C cuing mot lic va A, B, C thang
hang.

Bai 4: (3 diém)

Cho tam giac nhon ABC. K¢ AH L BC(He BC). VEAE L. ABvaAE=AB(EvaC
khac phia doi véi AC). Ké EM va FN cling vuong géc v6i duong thing AH (M, N € AH).
EF cat AH 6 O.

Chiing minh rang O 1a trung di€ém cta EF.

Bai 5: (1 diém)
So sanh: 5 va 2°”
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PE SO 15:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cau 1: (2 diém)

I 1 1
c ., _6 39 51. < 512 512 512 512
Tinh : A_l_i T B =512 S T Ty T ow
8 52 68
Cau 2: (2 diém)
a) Tim X, y nguyén biét: xy + 3x -y =6
b) Tim x, y, z biét: r -y .z =x+y+z (X,y,Z2#0)

z+y+l1 Cx+z4l x+y-=2
Cau 3: (2 diém)
a) Ching minh rang: Véi n nguyén duong ta cé:
§=3"2-2"24+3"-2" chiahét cho 10.
b) Tim s6 tu nhién X, y bi€t: 7(x—2004)> =23-y*
Cau 4: (3 diém)
Cho tam gidc ABC, AK 1a trung tuyén. Trén nira mat phang khong chita B, bo 1a
AC, ké tia Ax vuong géc v6i AC; trén tia Ax 14y diém M sao cho AM = AC. Trén nira
mat phang khong chita C, bd 12 AB, ké tia Ay vuong géc véi AB va 1ay diém N thuoc Ay
sao cho AN = AB. Ly diém P trén tia AK sao cho AK = KP. Chitng minh:
a) AC// BP.
b) AK L MN.
Cau 5: (1 diém)
Cho a, b, ¢ 1a s6 do 3 canh clia mot tam gidc vuong véGi ¢ 1a s6 do canh huyén.
Ching minh rang:
a® +b* <™ ; nlaso tu nhién 16n hon 0.

PE SO 16:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cau 1: (2 diém)
Tinh:
305143051
494 "1974. T

1% 515
1734
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11 1 1 1 1 1
3 8 54 108 180 270 378
Cau 2: (2,5 diém)
1) Tim s6 nguyén m dé:
a) Gi4 tri cta biéu thiic m -1 chia hét cho gia tri cua bié€u thic 2m + 1.
b) [3m-1<3

2) Chiing minh rang: 3" —2"** +3" +2" chia hét cho 30 v6i moi n nguyén duong.
Cau 3: (2 diém)

a) Tim X, y, z biét:

T2 2o 2oy =16
2 3 4 5
b) Cho f(x) = ax® +bx+c. Biét f(0), f(1), f(2) déu la cac s6 nguyén.
Chiing minh f(x) luén nhéan gia tri nguyén v6i moi X nguyén.
Cau 4: (2,5 diém)

Cho tam gidc ABC c6 ba géc nhon, duong cao AH. O mién ngoai cua tam giac ABC
ta v& cdc tam gidc vuong can ABE va ACF déu nhan A lam dinh géc vuong. Ké EM, FN
cung vuong goc v6i AH (M, N thuoc AH).

a) Ching minh: EM + HC = NH.

b) Chitng minh: EN // FM.

Cau 5: (1 diém)
Cho 2" +1 la s6 nguyén t6 (n > 2). Chiing minh 2" —1 la hop so.

DbE SO 17:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Cau 1: (2 diém) Tinh nhanh:

1+2+3+.. +99+100)(—1—1—j(6312 21.3,6)
A= 3 7
1-24+3-4+...499-100
1 N2 32) 4
14 7 35 { )
1 3f_f
025 s 7

Cau 2: (2 diém)

a) Tinh gid tri ctia bi€u thiic A =3x"—2x+1 V6i |4 =

N | =

b) Tim x nguyén dé /x +1 chia hét cho +/x -3
Cau 3: ( 2 diém)
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a)T“lmx,y,zbiét3—x:3—y:£ va 2x*+2y*-z72 =1
8 64 216

b) Mot 6 to phai di tt A dén B trong thoi gian du dinh. Sau khi di dugc ntra quang
duong 6 to tang van toc 1én 20 % do dé dén B sém hon du dinh 15 phuit.

Tinh thoi gian 6 to di tir A dén B.
Cau 4: (3 diém)

Cho tam gidc ABC, trung tuyén AM. Trén nira mat phang chita dinh C bd 13 dudng
thang AB dung doan AE vuong géc véi AB va AE = AB. Trén nira mit phang chita dinh
B bo 1a duong thang AC dung doan AF vuong géc v6i AC va AF = AC. Chitng minh ring:

a) FB=EC
b) EF =2 AM
c) AM L EF.
Cau 5: (1 diém)
Ching t6 rang: gL r e o r et
2 3 4 99 200 101 102 199 200

DE SO 18:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)
Cau 1: (2 diém)

O,4—g+g l—O,25+l
a) Thuc hién phép tinh: M = ? 171 - 13 S

L4-—+— 1--0875+0,7
9 11 6

b) Tinh téng: P = ottt 11
10 15 3 28 6 21
Cau 2: (2 diém)
1) Tim x biét: [2x+3 -2[4-x =5
2) Trén quang dudng Kép - Bac giang dai 16,9 km, ngudi thi nhat di tir Kép dén
Bac Giang, ngudi thit hai di tir Bic Giang dén Kép. Van toc ngudi thit nhat so véi nguoi
thit hai bang 3: 4. Dén ldc gap nhau van téc ngudi thit nhat di so v6i nguoi thi hai di 1a 2:
5.
Hoi khi gap nhau thi ho cach Bac Giang bao nhiéu km ?
Cau 3: (2 diém)
a) Cho da thic f(x)=ax’ +bx+c (a, b, c nguyén).
CMR néu f(x) chia hét cho 3 v6i moi gia tri clia x thi a, b, ¢ déu chia hét cho 3.
7a* +5ac _ 7b° +5bd

- =— (Gia str céc ti s6 déu cd nghia).
Ta”—5ac  71b° —5bd

b) CMR: néu < = € thi
b d
Cau 4: (3 diém)
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Cho tam gidc ABC c6 AB < AC. Goi M I trung diém ctia BC, tir M ké dudng thing
vuong gbc vdi tia phan gidc clia goc A, cat tia nay tai N, cat tia AB tai E va cit tia AC tai
F. Chiing minh rang:

a) AE = AF
b) BE = CF
C) AE = AB+ AC

Cau 5: (1 diém)

Doi vin nghé khoi 7 gébm 10 ban trong d6 ¢6 4 ban nam, 6 ban nit. D€ chio mimg
ngay 30/4 can 1 ti€t muc van nghé c6 2 ban nam, 2 ban nit tham gia.

Hoi c6 nhiéu nhat bao nhiéu cach lwa chon dé c6 4 ban nhu trén tham gia.

PE SO 19:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cau 1: (2 diém)
a) Tinh gi4 tri cha biéu thic:

a2 f1s-6l 2

31 7 319 [_1Ej 31
22+ 125t >0
6 6 3

I 1 1 1 1

b) Ching to rang:B=1-————— — — —
) & 10 g 20 3 3 2004 g 2004
Cau 2: (2 diém)
Cho phan so: C = M xe Z)
44—5

a) Tim x € Z dé C dat gid tri 16n nhit, tim gi4 tri 16n nhat do.
b) Tim x € Z dé C 12 s6 tu nhién.

Cau 3: (2 diém)

ab (a+ b)?

Cho £=5 . Chtng minh ring: & -
b d cd (c+d)

Cau 4: (3 diém)

Cho tam gidc vuong can ABC (AB = AC), tia phan giac cua cdc géc B va C cit AC
va AB lan luot tai E va D.

a) Chitng minh rang: BE = CD; AD = AE.

b) Goi I 1a giao diém cua BE va CD. Al cat BC & M, chitng minh ring cic AMAB;
MAC la tam gidc vuong can.
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c) Tir A va D vé& cic dudng thiang vuong géc v6i BE, cic duong thing nay cat BC
1an luot & K va H. Chitng minh rang KH = KC.
Cau 5: (1 diém)
Tim s6 nguyén t6 p sao cho:
3p>+1 ; 24p>+1 la cac sO nguyén to.

DE SO 20:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Cau 1: (2 diém)
a) Thuc hién phép tinh:

O,75—O,6+3+133
A= 1110

275-22+—+—
7 3

B =(-251.3+281)+3.251-(1-281)
b) Tim cac sO nguyén to0 X, y sao cho: 51x + 26y = 2000.
Cau 2: (2 diém)
a) Ching minh rang: 2a-5b+6¢: 17 néu a-11b+3c: 17 (a,b,ce Z).
b) Biét bz —cy _x—az _ ay —bx

a b c

Ching minh ring: £ = b_c
X y Z

Cau 3: ( 2 diém)

Bay gio 1a 4 gio 10 phit. Hoi sau it nhat bao lau thi hai kim déng hd ndm d6i dién
nhau trén mot dudng thang.
Cau 4: (2 diém)

Cho AABC vuong can tai A. Goi D la diém trén canh AC, BI 1a phan gi4c cua
AABD, dudng cao IM cua ABID cat dudong vuong géc voi AC ké tir C tai N.

Tinh goéc IBN ?
Cau 5: (2 diém)

S6 2' viét trong hé thap phan tao thanh mot s6. Hoi s6 d6 c6 bao nhiéu chit s6 ?
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DE SO 21:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a) Tinh gi4 tri cta biéu thic

O,375—0,3+i+i 2,5+§—1,25
11 12 3

p=2005: 5 5 15+1-075
~0625+05->-> b ’
11 12
b) Chiing minh rang:
3 5 7 19

2 ey e e !
Cau 2: (2 diém)
a) Chitng minh rang véi mdi s6 nguyén duong n thi:
3" 43" 42" 4+ 2"2  chia hét cho 6.
b) Tim gia tri nho nhat ctia bi€u thic:
D =[2004 — x| +]2003 — x|
Cau 3: (2 diém)

Mot 6 to phai di tt A dén B trong thoi gian du dinh. Sau khi di dugc ntra quang
duong 6 t6 tang van toc 1én 20 % do d6 dén B sém hon du dinh 10 phuit.

Tinh thoi gian 6 t6 di tir A dén B.

Cau 4: (3 diém)

Cho tam gidc ABC, M 1a trung diém ctia BC. Trén nira mat phang khong chita C c6
bo AB, vé tia Ax vuong géc véi AB, trén tia d6 14y diém D sao cho AD = AB. Trén nia
mat phang khong chita B c6 bo AC vé tia Ay vuong géc v6i AC. Trén tia d6 1dy diém E
sao cho AE = AC. Chitng minh rang:

a) DE =2 AM

b) AM L DE.

Cau 5: (1 diém)
Cho n s6 X, X,, ..., X, mOi s6 nhan gia tri 1 hodc -1. Chiing minh ring néu x,. X, +
X,. X3 + ...+ X, X; = 0 thi n chia hét cho 4.

DE SO 22:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a) Tinh gi4 tri cha biéu thic:
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4 ? 3
(81,624 : 45 —4,505) ¥ 125Z

2

2
AL :0,88+3,53| —(2,75) :E
25 25

b) Ching minh rang tong:
1 1 1 1 1 1 1

= 22 ot §_'”+W_ 4n ot 2002 - 2004

Bai 2: (2 diém)

a) Tim cac sO nguyén x thoa man.

2005 =[x — 4| +|x = 10| +|x + 101 +|x +990| +|x + 1000|

b) Cho p > 3. Chiing minh ring néu céc s0 p, p +d , p + 2d 1a céc s6 nguyén to thi d
chia hét cho 6.
Bai 3: (2 diém)

a) Dé 1am xong mot cong viéc, mot s6 cong nhan cin lam trong mot s6 ngdy. Mot
ban hoc sinh 1ap luan rang néu s6 cong nhan ting thém 1/3 thi thoi gian s& giam di 1/3.
Diéu d6 ding hay sai ? vi sao ?

b) Cho diy ti s6 bang nhau:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a - b - c - d
a+b b+c c+d d+a
+ + +

c+d d+a a+b b+c
Bai 4: (3 di€ém)

Cho tam gidc nhon ABC, AB > AC phan gidc BD va CE cat nhau tai I.

a) Tinh céc géc cuia ADIE néu géc A = 60°.

b) Goi giao diém cta BD va CE vé6i dudng cao AH ctia AABC lan lugt 1a M va N,
Ching minh BM > MN + NC.
Bai 5: (1 di€ém)

Cho z,y, z la cac s6 duong.

<0,2

Tinh M =

Chiing minh rang: A S %

+
2x+y+z 2y+z+x 2z+x+y

DE SO 23:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)
Bai 1: (2 diém)
a) Tim x biét: ‘xz +|6x - 2” =x*+4
b) Tim tong cdc hé s6 cta da thic nhan duoc sau khi bo dau ngoic trong bi€u thic:
AX) = B=4x+x>) ™. B+4x+x*)*™
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Bai 2: (2 diém)
Ba duong cao cua tam gidc ABC c¢6 do dai bang 4; 12; x biét rang x 1a mot s6 tu
nhién. Tim x ?

Bai 3: (2 diém)
Cho —* - __ ¢ __ '
y+z+t z+t+x t+x+y Xx+y+z
CMR biéu thic sau c6 gia tri nguyén:
:x+y+y+z+z+t+t+x
z+t t+x x+y y+z

P

Bai 4: (3 diém)
Cho tam gidc ABC vuong & A c6 goc B =« . Trén canh AC lay diém E sao cho géc
EBA= %a. Trén tia d6i cta tia EB 14y diém D sao cho ED = BC.
Chuing minh tam giac CED la tam gidc can.
Bai 5: (1 diém)
Tim cac s0 a, b, ¢ nguyén duong thoa man :
a’+3a>+5=5"vaa+3=5°

P SO 24:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)
Bai 1: (2 diém)
a) Tinh A=3-3>+3"—3*+...+3%° 32"
b) Tim x biét |x—1|+|x+3[ =4

Bai 2: (2 diém)
Chiing minh rang:

Néu al = J = £
a+2b+c 2a+b-c 4da-4b+c
Thi a b c

x+2y+z B 2x+y—z2 B 4x—4y+z
Bai 3: (2 diém)
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Hai xe mdy khoi hanh cing mot ldc tir A va B, cdach nhau 11km dé di dén C (ba dia
diém A, B, C & cing trén mot dudng thang). Van téc clia nguoi di tir A 12 20 km/h. Van
toc cua ngudi di tu B 1a 24 km/h.

Tinh quang dudng modi ngudi da di. Biét ho dén C ciing mot ldc.

Bai 4: (3 diém)

Cho tam gidc ABC c6 géc A khac 90°, géc B va C nhon, dudng cao AH. V& cédc
diém D, E sao cho AB Ia trung truc cua HD, AC 12 trung truc ctia HE. Goi I, K 14n luot 1a
giao diém cua DE véi AB va AC.

Tinh s6 do cac géc AIC va AKB ?

Bai 5: (1 diém)

Cho x = 2005. Tinh gi4 tri cta biéu thic:
X% —2006x*™™ + 2006x2 = 2006x2 +....— 2006x* + 2006x — 1

PL SO 25:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Caul.(2d) Cho: & =b_¢ |
b c d
3
Chéng minh: (“”’”j _4
b+c+d d

Cau 2. (1d). Tim A biét rang:

A= a _ ¢ _ b
b+c a+b c+a
Cau 3. (2d). Tim xe zZ dé Ae Zvatim gia tri do.
). A=F3 b). A= 2%
x—2 x+3
Cau 4. (2d). Tim x:
a) |x—3|=5. b). (X+2)2=81. C).5x+5x+2=650

Cau 5. (3d). Cho A ABC vuong can tai A, trung tuyén AM . E € BC,
BH,CK L AE, (H,K € AE). Chiing minh A MHK vuéng can.
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PL SO 26:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cdu 1: (2d)

Rut gon A=—2x|x_2|
x"+8x-20

Cau 2 (24)

Ba 16p 7A,7B,7C c6 94 hoc sinh tham gia trong cay. M6i hoc sinh 16p 7A trong duoc 3
cly, Méi hoc sinh 16p 7B trong duoc 4 cay, Moi hoc sinh 16p 7C trong duogc 5 cay,. Hoi
moi I6p ¢ bao nhiéu hoc sinh. Biét rang s6 cay mdi 16p trong dugc déu nhu nhau.

Cdu 3: (1,5d)

10° +53

Chiing minh rang 12 mot s6 tu nhién.

Cdu 4 : (3d)
Cho géc xAy = 60° v& tia phan gidc Az ciia géc d6 . Tir mot diém B trén Ax v& dudng
thang song song véi véi Ay cit Az tai C. vé Bh L Ay,CM LAy, BK 1 AC.Chitng minh
rang .
a, K 12 trung diém ctia AC.
b, BH=2¢
2

c, IKMC déu
Cdaus (1,54d)

Trong mot ky thi hoc sinh gioi cdp Huyén, bon ban Nam, Bac, Tay, Dong doat 4 giai
1,2,3,4 . Biét raing moi cau trong 3 cau dudi day ding mot nlra va sai 1 nira:
a, tay dat giai 1, Bac dat giai 2.
b, Tay dat giai 2, Dong dat giai 3.
¢, Nam dat giai 2, Dong dat giai 4.

Em hay xac dinh tha tu ding cua giai cho cac ban.

P SO 27:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)

Bai 1: (3 diém): Tinh
[181—(0,06:71+32.0,38)}:(19—22.4§j
6 2 5 3 4
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Bai 2: (4 diém): Cho ﬁ:% chtrng minh rang:
C

2 2 2 2
a) az+c2 _a b) b2 azzb a
b*+c b a +c a
Bai 3:(4 diém) Tim x biét;
a) L b) —E)c+§:§x—l
5 12 7 5 2

Bai 4: (3 diém ) Mot vat chuyén dong trén cac canh hinh vuong. Trén hai canh dau vat
chuyén dong véi van tdc 5m/s, trén canh thir ba vdi van tdc 4m/s, trén canh thir tu vo1 van
téc 3m/s. Hoi do dai canh hinh vudng biét rang tong thoi gian vat chuyén dong trén bon
canh la 59 giay

Bai 5: (4 diém) Cho tam gidc ABC cén tai A c¢6 & = 20°, v& tam gidc déu DBC (D nam
trong tam gidc ABC). Tia phan gidc cua géc ABD cat AC tai M. Chirng minh:

c) Tia AD la phan giac cua géc BAC

d) AM=BC
Bai 6: (2 diém): Tim x, ye [l biét: 25— y? =8(x—2009)

P SO 28:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bail, Timh —+—— 4+ ' 4 4+ 1
16 611 1116 " 96.101

Bai2. Tim gia tri nguyén duong ctia X vay, sao cho: 1 + 1 = é

XY
Bai 3. Tim hai s6 duong biét: tong, hiéu va tich clia ching ty 1& nghich véi cac so 20,
140 va 7
Bai 4. Tim x, y thoa man: ‘X—l +‘X—2‘+‘y—3‘+‘x—4‘ =3
Bai 5. Cho tam gidc ABC c6 goc ABC = 50°; gbc BAC = 70°. Phan gidc trong goc
ACB cit AB tai M. Trén MC lay diém N sao cho g6c MBN = 40°. Chitng minh: BN =
MC.
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PE SO 29:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
a‘ <4

Cau 1: Tim tat ca cac s6 nguyén a biét
Cau 2: Tim phan s6 c6 tir 1a 7 biét n6 16n hon —% va nho hon —1%

Cau 3: Trong 3 80 X, y, zc6 1 s6 duong , mot s6 am va mot s6 0. Hoi moéi s6 d6 thuodc loai
nao biét:

x[=y' -y
Cau 4: Tim céc cap so (x; y) biét:
X_Y
a, —==; xy=84
3 7 Y

1+3y I+5y 1+7y
12 5x 4x

b,
Cau 5: Tinh tong:

n-1

S=1+2+5+14+...+3

(neZ,)

Cau 6: Cho tam gidc ABC c¢6 A < 90°. V& ra phia ngéi tam gidc d6 hai doan thing AD
vuong géc va bang AB; AE vuong géc va bang AC.
d. Ching minh: DC = BE va DC L BE
e. Goi N la trung di€ém cua DE. Trén tia doi cta tia NA 1ay M sao cho NA = NM.
Ching minh: AB = ME va [JABC =/ EMA
f. Ching minh: MA 1 BC

PE SO 30:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Cau 1: So sanh cac so:

a. A=1+2+2"+..+2"
B =2
b. 2% ya 3™

Cau 2: Tim ba s0 a, b, ¢ biét a ti 1é thuan v6i 7 va 11; b va c ti 1€ nghich v6i 3 va 8 va Sa -
3b+2c=164
Cau 3: Tinh nhanh:

3 1 1 1 4 761 4 5

. J— . — +
417 762 139 762 417.762 139
Cau 4. Cho tam gidc ACE déu sao cho B va E & hai nira mat phang d6i nhau c6 bd AC.
a. Chung minh tam gidc AED can.
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b. Tinh s6 do géc ACD?
Mot s6 kinh nghiém nho vé tim chir s6 tan cung va ting dung vao cac bai
toan chirng minh chia hét caa cac lop 6,7

I. phan md dau : Tim chir s6 tan cling ciia mot luy thira
day la nhiing bai toan tuong doi phic tap ctiia hoc sinh cac 16p 6,7 nhung

lai 1a nhitng bai toan hét stc Ii thi , né tao cho hoc sinh long say mé kham pha tir d6 cac
em ngay cang yeu mon toan hon . ¢é nhiing bai c¢6 s6 mu rat 16n tuéng nhu 1a minh khong
thé gidi dugc . Nhung nho phét hién va nim bt dugc qui luat , van dungj qui luat dé cac
em tu gidi dugc va tu nhién thay minh lam dugc mot viéc vo cung 16n lao . tir d6 gieo vao
tri tué cac em kha nang kham pha , kha nang tu nghién ctru

Tuy 12 khé nhung chiing ta huéng din cdc em mot cdch tir tir c6 hé thong ,16 rich va chat
ché thi cdc em vén tiép fthu t6t . day 1a mot kinh nghiém nho ma t6i mu6n trinh bay va trao
déi cung céc ban

I1. Néi dung cu thé :

1. Li thuyét vé tim chi s6 tan cling : phan nay rit quan trong , cin If gidi cho hoc
sinh mot cach ki ludng ,day du

ﬁ))“ = A0 mot s6 ¢ tan cung 1a 0 khi luy thira bac n c6 tan cuing van 12 0

X1)"= Bl mot s6 c6 tan cung 1a 1 khi luy thira bac n ¢ tan cing vén 1a 1

X 5) C5 mot s ¢6 tan cing 12 5 khi luy thira bac n ¢6 tan cling van 12 5

A/\/\/\

X 6) = D6 mot s ¢6 tan cung 12 6 khi luy thira bac n ¢6 tan ciing vin 12 6
X5%*a= FO v6iachan : mot s6 c6 tan cung 1a 5 khi nhan véi mmot so chan sé c6
chur sO tan cung 1a 0
x5 ¥a= N5 véialé : mot s6 c6 tan cling 14 5 khi nhan v6i mot s6 18 sé ¢6 tan ciing 14 5
Qua cdc cong thic trén ta c6 quy tac sau : Mot s6 tun nhién ¢6 chir s6 tan cung 1 :
(0,1,5,6) khi nang 1én luy thira v6i s6 mu tu nhién thi ¢6 chir s6 tu nhién khong thay doi
Két luan trén 12 chia khod dé gia cdc bai todn vé tim chir s6 tan ciing ciia mot luy thira
2. Cac bai toan co ban .
Bai toan 1 : Tim chir s6 tan cung cua cac luy thira sau
a) 2100 : b) 3100 . C) 4100 d) 5100 . e) 6100 . f) 7100 g) 8100 . 9100
Ta nhan thdy céc luy thira 5'° | 6'% thuoc vé dang co ban da trinh bay & trén
nay con lai cac luy thtamacos61a2,3,4,7,8,9
Muoén gidi cac bai toan nay thi ta phai dua ching v vé mot trong 4 dang co ban trén . thuc

chét chi c¢6 dua vé hai dang co ban d6 1a : (X ) M1, (X6)“ = N6
giai bai toan 1

a) 2100 24*25 ( (2) 4)25 ( 1 6)25
b) 3100 34*25 ((3)4)25 (81)25
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C) 4100 4*50 _( (4) 2)50 (16)50 — C6
d) 7100 74*25 (7)4)25 240125 _Dl
e) 8100 84*25 — ((8)4)25 409625 — E6
ﬂ 9100 — 92*50 — (( )2)50 — 8150 — Fl

Bai toan 2 : tim chir s6 tan cling cta cdc so sau :

a) 2101 ,b) 3101 . C) 4101 , d) 7101 : e) 8101 : f) 9101
Giai bai toan 2
_ nhan xét dau tién .
s6 mu ( 101 khong chia hét cho 2 va 4)
_ Taviét 101 =4.25 +1
101 =2 .50 +1

_ ap dung cong thiic a™™" = a™.a"

tacéd:a)2!0 =245 =210 5 -y 2= p2
b) 3101 — 3100+1 — 3100 3= E 3= E
C) 4101 =4_100+1 =4100.4= C_6 4 =H_
d) 7101 — 7100+1 — 7100 7 _ E 7 ﬁ
e) 8101 8100+1 8100 ] = E6 8 = N_8
ﬂ 9101 9100 +1 9100 9 _ Fl 9 — m

3. Mot s6 bai toan phirc tap hon

Bai todn 3: Tim chir s6 tn cung cua cac luy thira sau :

a) 12927 ; b) 3333"%7 ; ¢) 1234"7 ; d) 1237"""

Bai gidi

e) 12387,
f) 25691997

Nhan xét quan trong : Thuc chét chir s6 tan cung cua luy thira bac n clia motso tu nhién
chi phu thudc vao chir s6 tan cling ctia s6 tu nhién dé ma thoi (co s6) . Nhu vay bai toa 3

thuc chat 1a bai toan 2

a) 1292'%7 = 129244 *1= (129247 1292 = 46.1292=M2

b) 33337 = 3333* 4+ =(3333%)*°*! | 3333 = (B1)** .3333 =D3
c) 1234"77 = 123447+ = (1234 . 1234 =(C6)*’ . 1234 =G4
d) 1237"77 =123744°+ = (1237%) *°. 1237 = (D1).*” .1237 =Xx7

4. van dung vao cac bai toan chirng minh chia hét ap dung dau hiéu chia

hét

Ta dé dang nhan thay : Néu hai s6 c6 chir s6 tan cling giong nhau thi khi thuc hién phép
trlr sé ¢6 chur so tan cung la 0 ta sé cé cac bai toan chiing minh chia hét cho { 2,5,10 } .
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Néu mot s6 ¢6 tan cling 12 1 va mot s6 ¢6 tan cling 12 3 chang han ta sé c6 bai todn ching
minh tong hai s6 d6 chia hét cho 2 (vi chir s6 tan cling clia tong 1a 4)
Céc bai toan cu thé : Hay chitng minh

a) 12927 +3333'%7: 5

Theo bai toan trén ta co

1292197 = M2

33337 = p3
nhu vay téng cta hai s6 nay sé ¢6 tan cing 12 5 = 1292"7 +3333'%7: 5

b) Chitng minh 1628"7 + 1292"7 : 10
Ap dung qui tac tim chir s6 tan cing ta ¢

1628'7sé c6 tan cung 1a M8
129297 S¢ C6 tan cling 12 N2

Nhu vay 16287 + 1292'7 : 10 (vi chir s6 tan cling cuia téng ndy sé 12 0)
Ta clng c6 thé van dung hiéu ctia hai s6 hodc tich ctia hai s6 dé ra cdc bai toan
chitng minh tuong tu
II1. Két luan : Trén day toi da trinh bay phin co ban clia vin dé tim chir s6 tan cling clia
mot luy thira va nhitng ting dung ctia n6 trong bai toan chitng minh chia hét trong tap hop
sO tu nhién
Trong nhitng nam hoc qua t6i da truc ti€p huéng dan cho mot s6 hoc sinh céc em t0 ra rat
thich thd va xem d6 nhu 1a nhitng khdm phd mdéi cua chinh cic em véi cich dat van dé nhu
trén cic em da tu ra d€ dugc va ¢6 nhiéu bai rat hay ...
Céch dat van dé cung nhu trinh bay noi chic sé khong tranh khoi phan sai s6t mong
cac dong nghiép gop y chan thanh
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PHONG GD-DPT PE THI CHON HOC SINH GIOI LE QUY PON
1AM THUAN BAC Lan thi 19- nim hoc: 2007-2008

on: Toan — Lép 7 .
Thai gian: 120 phat ( khong ké thm gian phat d&)

bé:

Céul: (lSdlem ) ‘
Cho 1989 s0 ty nhién lién tiép tir 1 dén 1989, Dat trede mbi s6 ddu “ + * hoic - rdi
cong lai thi dwoc tdng A. Tinh gia trj khéng 4m nho nhét ma A c6 thé nhan dugc ?

Cau2:(1,5diém)

Goi 0 1a diém nim trong tam gidc déu ABC, cic dlem H I, K theo thir tu 1a chan cac
dudng vudng goc ké tir 0 dén BC, AC, AB. Chimg minh rang tdng AK + BH + CI khéng phu
thudc vao vj tri cia diém 0 trong tam gidc ?

Caul:(02diém)
Cho tam gidc ABC vudng tai A, dudng cao AH. Chirng minh rang
BC+AH >AB+ AC
Céu 4 : (02 diém | -
- Cho 3 chiv so khic nhau. Vi 3 chit s6 khéc nhau d6 ta co thé tllanh 1ap 6 sb khac nhau
mdi s6 c6 ba chir sd. (,hung minh rang néu trong 6 sb d6 ma c6 mot sb chia hét cho 37 thi
nhét dinh s& con €62 s6 nira ciing chia hét cho 37.

Céu 5: (03 diém)

Cho tam giac ABC vuéng tai A, cé C 30°, trung tuyén AM, trén tia ddi tia MA lay
diém D sao cho MD = MA.

a) Chirng minh ring CD // AB. Suy ra ACD 90° ' .
b) Goi K la trung diém cia AC, BK cit AM tai G, DK cét CM tai N. Chimg minh
I ABK = 2\ CDK

¢) Chimg minh tam gidc KGN cén.
PE THI O-LIM -PIC HUYEN
MON TOAN LGP 7
NAM HOC 2006-2007
(Thoi gian lam bai 120 phuit)

Bai 1. Tim gié tri n nguyén duong:
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a) %.16”:2”; b) 27 <3"<243

Bai 2. Thuc hién phép tinh:

1 1 1 1 1-3-5-7-..-49
(—+ + +..+ )
49 9.14 14.19 44.49 89

Bai3. a) Tim x biét: [2x+3[=x+2

b) Tim gid tri nho nhat cta A =[x —2006+[2007 - x| Khi x thay doi
Bai 4. Hién nay hai kim déng ho chi 10 gio. Sau it nhat bao lau thi 2 kim déng hé nam doi
dién nhau trén mot dudng thang.
Bai 5. Cho tam giac vuong ABC ( A = 1v), duong cao AH, trung tuyén AM. Trén tia doi
tia MA 14y diém D sao cho DM = MA. Trén tia doi tia CD 14y diém I sao cho CI = CA,
qua I v& duong thing song song v6i AC cit duong thang AH tai E. Chiing minh: AE = BC

PAP AN TOAN 7

Bai 1. Tim gid tri n nguyén duong: (4 diém méi cdau 2 diém)

a) %.mn:zn; => 2390 oo dpn _ 3=p=>n=1

b) 27<3"<243=>3<3"<3’ =>n=4
Bai 2. Thyc hién phép tinh: (4 diém)

1 1 1 1 1-3-5-7-...—-49
(—t——F——+..+ )
49 9.14 14.19 44.49 89
_11 11 1 11 11 2-(1+3+5+7+..4+49)
54 9 9 14 14 19 =~ 44 49 12
B l(l_L) 2-(12.50+25) 59789 9
54 497 89 547789 28

Bai 3. (4 diém méi cdu 2 diém)
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a) Tim x biét: [2x+3/=x+2
Taco:x+2=>20=>x>-2.

+ Néu x > —%thi 2x+3=x+2 =>2x+3=x+2=>x=-1 (Thod man)

+Néu -2 <x< —%Thi 2x+3[=x+2 =>—2x—3=x+2=>x=—%(Thoémﬁn)

+ Néu -2 >x Khong cé gid tri ctia x thoa man
b) Tim gid tri nhd nhdt ciia A =|x —2006|+[2007 —x| Khi x thay doi
+ Néu x < 2006 thi: A = -x + 2006 + 2007 — x = -2x + 4013
Khi doé: -x > -2006 => -2x + 4013 > —4012 + 4013 =1 => A>1
+Néu 2006 < x < 2007 thi: A= x — 2006 + 2007 — x =1
+Néu x> 2007 thi A = x - 2006 - 2007 + x = 2x — 4013
Do x > 2007 => 2x — 4013 > 4014 — 4013 = 1=> A > 1.
Vay A dat gia tri nho nhat 1a 1 khi 2006 < x < 2007

Bai 4. Hién nay hai kim dong ho chi 10 gio. Sau it nhdt bao ldu thi 2 kim dong ho nam doi
dién nhau trén mot duong thdang. (4 diém moi)
Goi x, y la s6 vong quay cua kim phut va kim gio khi 10gio dén ldc 2 kim doi nhau trén

mot dudng thang, ta co:
X —y= % (tng Vi tir s6 12 dén s6 4 trén dong ho)

va x : y = 12 (Do kim phit quay nhanh gap 12 lan kim gio)

1

x 12 X |y _X-y_ 1
33

Dod6: —=—=>"—=2="~-=

l:11:
y 1 12 1 11 3

12 4 .
=>X= —(vong) =>Xx=— 10
33 (Vong) (810
Vay thoi gian it nhat dé 2 kim dong hé tir khi 10 gid dén lic ndm d6i dién nhau trén mot

dudng thing 12 lil gid
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Bai 5. Cho tam gidc vuéng ABC ( A = 1v), duong cao AH, trung tuyén AM. Trén tia doi
tia MA ldy diém D sao cho DM = MA. Trén tia déi tia CD ldy diém I sao cho CI = CA,
qua I vé duong thing song song voi AC cdt duong thang AH tai E. Chitng minh: AE = BC
(4 diém mdi)
Puong thang AB cat EI tai F
E AABM = ADCM vi:
F AM =DM (gt), MB = MC (gt),
WMB = DMC (dd) => BAM = CDM
=>FB//ID=>1D 1 AC
A Vﬁl/F\AI =/C\IA (so le trong) (1)
IE // AC (gt) => FIA = CAI (so le trong) (2)
Tir (1) vi (2) => ACAI = AFIA (Al chung)
B H Y/ —>1C=AC = AF 3)
vi EFA=ly )
Mat khéc EAF = BAH (dd),
TB\AH = KEB ( cung phu /ATSC)
—SEAF = ACB (5)
Tir (3), (4) va (5) => AAFE = ACAB
=>AE = BC
BAI TAP VE CAC PAI LUQONG Ti LE

1. Ba don vi kinh doanh gip von theo ti 16 2 : 3 : 5. Hoi m01 don vi dugc chia bao
nhidu tién neu tong s tién 161 101 350 000 000 & viI tién 16i duoc chia theo ti 16
thuan vé6i s6 von diing gip.

2. Hai nén nhlJ hdnh chit nhat ci chiéu d(Ji bang nhau. Nén nh(J thtr nhét cd chiéu
rong 101 4 mot, nén nh(J thir hai cd chiéu rong 10) 3,5 mot. Dé 16t hét nén nh() tht
nhatngudi ta dung 600 vion gach hoa hdnh vuung. Hoi phai dung bao nhiou vion
gach cung loai de 16t hét nén nh(l thir hai?

3. Khi tong két cudi ndm hoc nguoi ta thy sd hoc sinh gioi cua truong phon bb & coc
khéi 6,7,8,9theo ti 16 1,5 : 1,1 : 1,3 : 1,2. Hoi s6 hoc sinh gioi ctia mdi khdi 16p, biét
rang khéi 8 nhiéu hon khéi 9 171 3 hoc sinh gidi.
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4. Ba d6i mdy san dat 10/m 3 khéi luong cung viéc nhu nhau. Doi thir nhat, th hai,
thir ba holIn th[nh cung viéc lan luot trong 4 ng(ly, 6 nglly, 8 ng[y. Hoi mdi doi
cti may moy, biét rang doi thir nhat cd nhiéu hon ddi th hai 101 2 mdy vl ning suat
coc moy nhu nhau.

5. Vi thoi gian dé mot ngudi the 10nh nghé 10m duoc 11 san pham thd nguoi tho
hoc nghé chi 1-/m duoc 7 san pham. Hoi ngudi tho hoc viée phai dung bao nhidu
thoi gian dé holn th{Inh mot khéi luong cung viéc m[ ngudi tho 10nh nghé 10m
trong 56 gio?

6. Mot vat chuyén dong tron coc canh cia mot honh vuung. Tron hai canh dau vt
chuyén dong véi van tbc 5m/s, tron canh thtr ba v&i van toc 4m/s, trdn canh thi tw
v6i van toc 3m/s. Hoi ¢ d[i ctia canh hdnh vuung biét rang tong s thoi gian vt
chuyén dong tron 4 canh 101 59s.

BAI TAP HINH HQC

1. Cho 2 giic x0z v[] yozké bu. Ot v[1 Ot 1an lugt 17] phon gidc cua hai giic xOy V[
yOz tir diém M bat ky tron Ot ha MH 1 Ox ( He Ox ). Tron tia Oz 1ay diém N sao
cho ON = MH. Pudng vuung giic ké tir N cét tia Ot tai K. Ténh sb do gic KM"O ?

2. Cho tam gidc ABC ci B" = 30°, C" = 20°.Pudng trung truc cua AC cat BC tai E cit
BA tai F.Chting minh rang : FA = FE,

3. Cho tam gidc ABC tia phdn gioc ctia giic B v giic C cit nhau tai O. Qua O ké
duong thang song song véi BC cat AB ¢ D vl AC ¢ E. Chimg minh rang : DE =
BD + EC.

4. Cho tam gidc ABD ci B=2D.Ké AH vuung giic véi BD (He BD ) tron tia d6i cia
tia BA 1ay BE = BH, duodng thing EH cit AD tai F. Chtrng minh rang : FH = FA =
FD.

5. Cho tam gidc cdn ABC (AB = AC) tron tia d6i cua tia CA 1dy diém D bat ky .

a) Chtng minh rang : ABD=2CBD + CDB.
b) Gia st A =30°, ABD=90°, hay tinh géc CBD.

MOT SO BAI TOAN KHO

1. Tom x, y, biét :
a) (x — 1)2+(y+2)2=
b) [x+2003 + [y+1 =
2. Trong mot cudc chay dua tiép stc 4 x 100m ( Mbi d6i tham gia goém 4 van dong vion,
mdi VDV chay xong 100m sé truyén gay tiép strc cho VDV tiép theo. Tong sb thoi
gian chay cua 4 VDV 1] th[Inh téch cta ca doi, thoi gian chay cua ddi nl o clIng 6t
thd th{Inh téch clng cao ). Gia stir doi tuyén g@)m : chd, moo, gl], vit cd van tbe ti 16
v6i 10, 8, 4, 1. Hoi thoi gian chay cua doi tuyén 101 ? gidy. Biét rang vit chay hét 80
gioy?
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3. Tdm coc s6 nguyon x, y thdéa mén :%—l :g

y

PL SO 31:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1 3d):

LS S 2 2 2
s 1. _ 2003 2004 2005 2002 2003 2004
1, Tinh: P= 5 ) 5 s 3 ) 33
2003 2004 2005 2002 2003 2004

2. Biét: 13+23+....... + 103 = 3025.

Tinh: S=23+43+63+....+203

3 .2 2
3, Cho: A = x —3x -1;0,25xy 4
X +y

Tinh gid tri cia A biét x= %; v 12 s6 nguyén Am 16n nhit.

Bai 2 (1d): ,
Tim x biét:
3x+3x+1+3x+2=117

Bai 3 (1d):

Mot con tho chay tron mot con duong mL! hai phan ba con duong bing qua dong
c6 vl doan dudng ciin lai di qua dam 1ay. Thoi gian con tho chay tron dong c6 bang nia
thoi gian chay qua dam lay.

Hoi van tbc cta con tho tron doan duong nllo 16n hon ? Ténh ti s6 van tdc clia con
tho tron hai doan duong ?

BLli 4 (2d):
Cho AABC nhon. V& vé phéa ngolli AABC coc A déu ABD v[1 ACE. Goi M 1]

giao diém cua BE v[I CD. Ching minh rang:
1, AABE = AADC

2, Bmc =120
BLli 5 (3d):
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Truong em
Cho ba diém B, H, C }héng hDI}g, BC=13cm,BH=4cm, HC=9 cm. Tu H vé tia
Hx vuung gic v6i duong thang BC. Lay A thudc tia Hx sao cho HA = 6 cm.

1, AABCI1LJ A g& ? Chuing minh di€u du.

2, Tron tia HC lay diém D sao cho HD = HA. Tu D vé duong thang song song vdi

AH cit AC tai E.
Chung minh: AE = AB

PE SO 32

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phuit)

Bai 1 (4d):
Cho cac da thtec:
AX)=2x" —4x> + x> = 2x + 2

B(X)=X5—2X4+X2—5X+3
C(x) = x* + 45 + 3x2 — 8x + 4%

1, Tinh M(x) = A(x) — 2B(x) + C(x)

2, Tinh gid tri cia M(x) khi x = —/0,25
3, C6 gid tri nao cua x dé M(x) = 0 khong ?

Bai 2 (4d):
1, Tim ba sb a, b,cbiét:
3a=2b; Sb=7cva3a+5b—-7c=60
2, Tim x biét:
|2x—3|—x = |2—x|

Bai 3 (4d):

Tim gié tr1 nguyén ciia m va n dé€ bi€u thirc

1,P= —2— c6 gid trj 16n nhét

o0 N
S 3

c6 gid tri nguyén nho nhat

2,Q=

8]

n—
Bai 4 (5d): q

Cho tam giac ABC c6 AB < AC; AB =c, AC=b. Qua M Ila trung giiém cua BC lgé
duong vudng goc véoi duong phan gidc trong cua géc A, cat cac duong thang AB, AC lan

luot tai D, E.
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I, Ching minh BD = CE.
2, Tinh AD va BD theo b, ¢

Bai 5 (3d):

Cho AABC can tai A, BAC=100°. D 1a diém thuoc mién trong cua AABC sao cho
BBC =10°, BCB=20".

Tinh géc ADB ?

PL SO 33:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1 (3d): Tinh:

GG

2, (6°+3.6°+3%:13
9 1 1 1 1 1 1 1 1 1

9

Bai 2 (3d):
1,Cho%=é=£ vaa+b+c0:a=2005.

C a
Tinh b, c.
2, Chimng minh ring tir hé thie 4+ Z _*4 2 ¢6 hé thic:
a— C—
a_c
b d

Bai 3 (4d):
Do dai ba canh cua tam giéc ti 1€ v 2; 3; 4. Ba chiéu cao tuong trng v61 ba canh
do ti 1€ voi ba s6 nao ?

Bai 4 3d):

V& do thi ham sb:
2x ; x20
y =

x ; x<0
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Bai 5 (3d): ‘
Chung t6 rang: ’ ’
A=75 (4" 4454 . + 4%+ 4 + 1) + 25 12 sd chia hét cho 100

Bai 6 (4d):
Cho tam giac ABC c6 goc A = 60°. Tia phan gidc cua goc B cat AC tai D, tia phin

gidc cua géc C cit AB tai E. Cdc tia phan gidc d6 cét nhau tai L.
Chtng minh: ID = IE
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PL SO 34:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1 (5d): ,
1, Timn e N biét (3°: 9)3" =729
2, Tinh :
AY 1.2 3
_ 4 (V2 3 5 7
"o (2] M Y
3 5 17
Bai 2 (3d):

Cho a,b,c € Rvaab,c # 0thoa man b® = ac. Chuing minh réng:
a _ (a+2007b)*

¢ (b+2007¢)*

Bai 3 (4d):

Ba d6i cong nhan lam 3 cong viéc c6 khéi lugng nhu nhau. Thoi gian hoan thanh
cong viée cua do1 L, I, III lan luot 12 3, 5, 6 ngay. Biét doi II nhiéu hon doi III 1a 2 ngudi
va ning suét ctia mdi cong nhén 12 bang nhau. Héi mdi ddi ¢6 bao nhiéu cong nhan ?

Cau 4 (6d): ‘ ‘
Cho AABC nhon. V¢ vé phia ngoai AABC ciac A déu ABD va ACE.

I, Ching minh: BE = DC. ’
2, Goi H 1a giao diém ctia BE va CD. Tinh s6 do géc BHC.

Bai 5 (2d):
Chom, n e Nva plasdnguyén tb thoa man: pl =men
m-— p

Chérng minh rang : p> =n + 2.
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PL SO 35:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1: (2 diém)
a, Cho A=(0,8.7+0.8%).(1,25.7 - %. 1,25) + 31,64

5 (1181+819).0,02
9:11,25
Trong hai s6 A va B s6 nao 16n hon va 16n hon bao nhiéu lan ?
b) S6 A=10"" -4 c6 chia hét cho 3 khong ? C6 chia hét cho 9 khong ?
Cau 2: (2 diém)
Trén quang duong AB dai 31,5 km. An di tir A dén B, Binh di tir B dén A. Van toc
An so v6i Binh 1a 2: 3. Bén lidc gap nhau, thoi gian An di so véi Binh di 1a 3: 4.
Tinh quang dudng moi ngudi di t6i ldc gap nhau ?
Cau 3:
a) Cho f(x)=ax*+bx+c v4ia, b, cla cac so hitu ti.
Ching to rang: f(-2).f(3)<0. Biétrang 13a+b+2c =0

b) Tim gia tri nguyén cua x dé biéu thitc A = c6 gi4 tri 16n nhat.

Cau 4: (3 diém)

Cho AABC dung tam gidc vuong can BAE: BAE = 90°, B va E nim & hai nira mat
phang khac nhau bd AC. Dung tam gidc vuong can FAC, FAC =90, F va C nim & hai
nira mat phang khac nhau bd AB.

a) Chitng minh rang: AABF = AACE

b) FB L EC.

Cau 5: (1 diém)
Tim chit s6 tan cung cua

- X

0 9
g9

A=19" +2°
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PL SO 36:

PE THI HOC SINH GIOI

(Thoi gian lam bai 120 phut
Cau 1: (2 diém)

3 3
0,375-0,3+ —+—
a) Tinh A= 1’5+1,5 075 | 115 125 1890 1is
25+2-125 —0625+0,5-> > | 2005
3 11 12
1 1 1 1 1 1
b) ChO B:§+?+?+?+... W W

Ching minh rang B < %
Cau 2: (2 diém)

a) Chiing minh rang néu % =§ thi 24+3b _Sc+3d

S5a—-3b 5c-3d

(gia thiét cac ti s6 déu c6 nghia).

b) Tim x biét: x—l x=2 x-3_ «x-4
2004 2003 2002 2001
Cau 3: (2diém)

a) Cho da thic f(x)=ax*+bx+c Vi a, b, ¢ 1a cdc so thuc. Biét rang f(0); f(1); f(2)
cO gid tri nguyén.

Chiing minh rang 2a, 2b c¢6 gid tri nguyeén.

b) Do dai 3 canh cua tam giac ti 1& vé6i 2; 3; 4. Ba dudng cao tuong tng véi ba canh
dé ti 1é véi ba s6 nao ?

Cau 4: (3 diém)

Cho tam gidc can ABC (AB = ACO. Trén canh BC ldy diém D, trén tia d6i cla tia
CB ldy diém E sao cho BD = CE. Cic dudng thang vuong géc véi BC ké tir D va E cat AB,
AC 1an lugt 6 M, N. Chiing minh rang:

a) DM = EN

b) Pudng thang BC cit MN tai trung diém I ctia MN.

¢) Puong thang vuong géc véi MN tai I luon di qua mot diém co dinh khi D thay
déi trén canh BC.

Cau 5: (1 diém)

~ ‘A 2 A ~ In—38
Tim s6 tu nhién n d€ phan s6

c6 gia tri I16n nhat.
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PL SO 37:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut

Cau 1: (2 diém)

a) Tinh:
A= 0,75—0,6+§+i : H+£+2,75—2,2
7 13)°(7 13
B 10¢1,21+22¢o,25 (5 +\/225
7 3 ) (V49 9

b) Tim céc gid tri clia x d€: |x+3|+|x+1| = 3x

Cau2: (2 diém)
a b

a) Cho a, b, ¢ >0 . Chiing t0 ring: M = - +—< khong 1a s6 nguyén.
a+b b+c c+a

b) Cho a, b, ¢ thod man: a + b + ¢ = 0. Chiing minh rang: ab +bc +ca <0.

Cau 3: (2 diém)

a) Tim hai s6 duong khdc nhau x, y biét ring tong, hiéu va tich ciia ching 1an luot ti
1¢ nghich véi 35; 210 va 12.

b) Van toc clia mdy bay, 0 td va tau hoa ti 1& véi cac s6 10; 2 va 1. Thoi gian may
bay bay tir A dén B it hon thoi gian 6 t6 chay tit A dén B 1a 16 gio.

Hoi tau hoa chay tir A d€n B mét bao lau ?

Cau 4: (3 diém)

Cho canh hinh vuong ABCD c¢6 do dai 1a 1. Trén cdc canh AB, AD ldy cdc diém P,
Q sao cho chu vi AAPQ bang 2.

Ching minh ring géc PCQ bing 45°.

Cau 5: (1 diém)
1 9

Ching minh rang: Tty L2
5 15 25 1985 20
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PL SO 38:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut

Bai 1: (2 diém)
a) Ching minh rang v6i moi s6 n nguyén duong déu co:
A=50G"+D-6"3"+2) : 91
b) Tim tat ca cac s6 nguyén td P sao cho P* +14 1a s6 nguyén to.

Bai 2: (2 diém)
a) Tim sO nguyén n sao cho n*+3 : n-1
b) Biét bz —cy _cx—az _ ay —bx
a b c

Chiing minh ring: £ = b_c
X y Z

Bai 3: (2 diém)

An va Bach ¢6 mot s6 buu anh, s6 buu anh ctia moéi nguoi chua dén 100. S6 buu anh
hoa ctia An bang s6 buu anh thi rimg cua Bach.

+ Bach néi v6i An. Néu toi cho ban cac buu anh thu ring cua toi thi s6 buu anh cua
ban gap 7 lan s6 buu anh cua toi.

+ An tra 10i: con néu to6i cho ban cac buu anh hoa cua toi thi s6 buu anh cta toi gip
bon lan s6 buu anh cua ban.

Tinh s6 buu anh ctia mo6i ngudi.

Bai 4: (3 di€ém)
Cho AABC c6 géc A bang 120° . Cac dudng phan gidc AD, BE, CF .
a) Ching minh rang DE 1a phan gi4c ngoai cia AADB.
b) Tinh s6 do géc EDF va géc BED.

Bai 5: (1 diém)
Tim cac cap sO nguyén to p, q thoa man:
5% +1997 =5 + ¢
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PL SO 39:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut

Bai 1: (2 diém)

13l - 2i —10é . 230i + 46E
4 27 6 25 4

[13+10j:(121—142J
10 3 307
Bai 2: (3 diém)

a) Ching minh rang: A=36" +41* chia hét cho 77.
b) Tim céc s6 nguyén x d€ B=|x—1/+|x—2|  dat gid tri nho nhat.

Tinh: [

¢) Chitng minh rang: P(x)= ax’ +bx* +cx+d ¢0 gia tri nguyén v6i moi x nguyén khi
va chi khi 6a, 2b, a + b + ¢ va d 1a s6 nguyén.

Bai 3: (2 diém)
a) Cho ti 1¢ thic % :3 . Ching minh rang:

ed -d’ c+d) cF+d?
b) Tim tat ca cac s6 nguyén duong n sao cho: 2" -1 chia hét cho 7.

ab_a -’ o (a+bj2 _a+b

Bai 4: (2 diém)
Cho canh hinh vuéng ABCD c6 do dai 1a 1. Trén céc canh AB, AD ldy cic diém P,
Q sao cho chu vi AAPQ bing 2. Chitng minh rang géc PCQ bang 45°.

Bai 5: (1 diém)
Chiing minh rang: 3a+2b:17 ©10a+b:17 (a,be Z)
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PL SO 40:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)

a) Tim sO nguyén duong a 16n nhat sao cho 2004! chia hét cho 7a.
1 1 1 1
“tt

bt ——
S 273 4 2005
b) Tinh P =—50=5503 2002 1
+ + +..+
1 2 3 2004

Bai 2: (2 diém)
Cho X _ y _ Z _ t
y+z+t z+t+x t+x+y x+y+z
ching minh riang biéu thic sau c6 gi4 tri nguyén.
x+y+y+z+z+t+t+x
z+t t+x x+y y+z

P=

Bai 3: (2 diém)

Hai xe mdy khoi hanh cling mot lic tir A va B, cidch nhau 11 km d€ di dén C. Van
toc cua nguoi di tir A 1a 20 km/h. Van toc ctia nguoi di tir B 1a 24 km/h.

Tinh quang dudng moi nguoi da di. Biét ho dén C cing mot lic va A, B, C thing
hang.

Bai 4: (3 di€ém)

Cho tam giac nhon ABC. K¢ AH L BC (H e BC). Vé AE L ABva AE=AB(EvaC
khdc phia doi véi AC). Ké EM va FN ciing vuong géc v6i duong thing AH (M, N e AH).
EF cat AH 6 O.

Chiing minh rang O 12 trung diém cua EF.

Bai 5: (1 diém)
So sanh: 5%° va 2%
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P SO 41:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cau 1: (2 diém)

I 1 1
c ., _6 39 51. _ <y 512 512 512 512
Tinh : A_l_i T B =512 S T Ty T on
8 52 68
Cau 2: (2 diém)
a) Tim X, y nguyén biét: xy + 3x -y =6
b) Tim x, y, z biét: r -y .z =x+y+z (X,y,Z2#0)

z+y+1 _x+z+l_x+y—2

Cau 3: (2 diém)
a) Ching minh rang: Véi n nguyén duong ta cé:
§=3"?-2"74+3"-2" chiahét cho 10.
b) Tim s6 tu nhién X, y bi€t: 7(x—2004)> =23-y*

Cau 4: (3 diém)
Cho tam gidc ABC, AK 1a trung tuyén. Trén nira mat phang khong chita B, bo 1a
AC, ké tia Ax vuong géc v6i AC; trén tia Ax 14y diém M sao cho AM = AC. Trén nira
mat phang khong chita C, bd 12 AB, ké tia Ay vuong géc véi AB va 1ay diém N thuoc Ay
sao cho AN = AB. L4y diém P trén tia AK sao cho AK = KP. Chitng minh:
a) AC// BP.
b) AK L MN.

Cau 5: (1 diém)
Cho a, b, ¢ 1a s6 do 3 canh clia mot tam gidc vuong véGi ¢ 1a s6 do canh huyén.
Ching minh rang:
a® +b* <™ ; nlaso tu nhién 16n hon 0.
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PE SO 42:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Cau 1: (2 diém)
Tinh:
82 511310 51
A=_9 4 719 74 7
[214—21j 34 24
17 34
gl 11 1 1 1 1

3 8 54 108 180 270 378
Cau 2: (2,5 diém)
1) Tim s6 nguyén m dé:

a) Gi4 tri ctia biéu thiic m -1 chia hét cho gia tri cua biéu thic 2m + 1.
b) [3m—1/<3
2) Chiing minh rang: 3"** -2"** +3" +2" chia hét cho 30 v6i moi n nguyén duong
Cau 3: (2 diém)
a) Tim x, y, z biét:
T2 Yo 2oy =16
2 3 4 5
b) Cho f(x) = ax® +bx+c. Biét f(0), f(1), f(2) déu la cac s6 nguyén.
Chiing minh f(x) luén nhéan gia tri nguyén v6i moi X nguyén.

Cau 4: (2,5 diém)

Cho tam gidc ABC c6 ba géc nhon, duong cao AH. O mién ngoai cua tam giac ABC

ta v& cdc tam gidc vuong can ABE va ACF déu nhan A lam dinh géc vuong. Ké EM, FN
cung vuong goc v6i AH (M, N thuoc AH).

a) Ching minh: EM + HC = NH.
b) Chitng minh: EN // FM.

Cau 5: (1 diém)
Cho 2" +1 la s6 nguyén t6 (n > 2). Chiing minh 2" —1 la hop so.

58



Truong em http://truongem.com

PL SO 43:

PE THI HOC SINH GIOI

(Thoi gian lam bai 120 phut)
Cau 1: (2 diém) Tinh nhanh:

A=

1-2+3- 4+...+99—100

(1 V2 3\/_j(_)

14 7 35

e

10 25 5

Cau 2: (2 diém)
a) Tinh gid tri ciia bi€u thiic A =3x"—2x+1 V6i |3 =—

b) Tim x nguyén dé +/x +1 chia hét cho /x -3

Cau 3: (2 diém)
a) Tim x, y,zblet£=3—y—£ va 2x*+2y’-z7" =1
8 64 216
b) Mot 6 to phai di tt A dén B trong thoi gian du dinh. Sau khi di dugc ntra quang
duong 6 to tang van toc 1én 20 % do d6 dén B sém hon du dinh 15 phuit.
Tinh thoi gian 6 to di tir A dén B.

Cau 4: (3 diém)

Cho tam gidc ABC, trung tuyén AM. Trén nira mat phang chita dinh C bd 13 dudng
thang AB dung doan AE vuong géc véi AB va AE = AB. Trén nira mit phang chita dinh
B bo 14 dudng thang AC dung doan AF vuong géc v6i AC va AF = AC. Chitng minh ring:

a) FB = EC

b) EF=2 AM

¢) AM 1 EF.

Cau 5: (1 diém)
1 1 1 1 1 1

p )’ s I 1 1
Chingtorang: 1-—+-———+.+———=—+—+.. +—+—
2 3 4 99 200 101 102 199 200
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P SO 44:

PE THI HOC SINH GIOI

(Thoi gian lam bai 120 phut)
Cau 1: (2 diém)

O,4—g+g l—O,25+l
a) Thuc hién phép tinh: M = ? 171 - 13 S

L 4-—+— 1--0875+0,7
9 11 6

b) Tinh tong: pop- bt 1 1 1T 1
10 15 3 28 6 21

Cau 2: (2 diém)

1) Tim x biét: [2x+3-24—x =5

2) Trén quang dudng Kép - Bac giang dai 16,9 km, ngudi thi nhat di tir Kép dén
Bac Giang, ngudi thit hai di tir Bic Giang dén Kép. Van toc ngudi thit nhat so véi nguoi
thit hai bang 3: 4. Dén ldc gap nhau van téc ngudi thit nhat di so v6i nguoi thi hai di 1a 2:
5.

Hoi khi gap nhau thi ho cach Bac Giang bao nhiéu km ?

Cau 3: (2 diém)
a) Cho da thic f(x) = ax* +bx+c (a, b, c nguyén).
CMR néu f(x) chia hét cho 3 véi moi gid tri cua x thi a, b, ¢ déu chia hét cho

7a* +5ac _ 7b° +5bd
7a* —5ac  7b* —5bd

b) CMR: néu =§ thi (Gia str céc ti s6 déu co nghia).

a
b
Cau 4: (3 diém)

Cho tam gidc ABC c6 AB < AC. Goi M 1a trung diém ctia BC, tir M ké dudng thang
vuong goc vdi tia phan gidc clia goc A, cat tia ndy tai N, cét tia AB tai E va cit tia AC tai
F. Chiing minh rang:

a) AE = AF
b) BE = CF
¢) AE = AB+ AC

Cau 5: (1 diém)

Doi vin nghé khoi 7 gébm 10 ban trong d6 ¢6 4 ban nam, 6 ban nit. D€ chio mimg
ngay 30/4 can 1 ti€t muc van nghé c6 2 ban nam, 2 ban nit tham gia.

Hoi c6 nhiéu nhat bao nhiéu cach lwa chon dé c6 4 ban nhu trén tham gia.
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DE SO 45:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cau 1: (2 diém)
a) Tinh gi4 tri cha biéu thic:

111.43—(15—61 2
31

a| 319)@&) 3
4+(12—5j 9371 30
6 6 3
. 3 1 1 1 1 1
b) Chung torang:B=1-—————— e >—
) & & 22 3% 32 2004> 2004
Cau 2: (2 diém)
. 3lx{+2
Cho phan so: C = & (xe Z)
4l -5

a) Tim x € Z dé C dat gid tri 16n nhat, tim gi4 tri 16n nhat do.
b) Tim x € Z dé C 12 s6 tu nhién.

Cau 3: (2 diém)

2
Cho £=< . Chiing minh ring: ab _a +b)2
b d cd (c+d)
Cau 4: (3 diém)

Cho tam gidc vuong can ABC (AB = AC), tia phan gidc cua cdc géc B va C cat AC
va AB lan luot tai E va D.

a) Ching minh rang: BE = CD; AD = AE.

b) Goi I 1a giao diém cta BE va CD. Al ciat BC ¢ M, chitng minh ring cic AMAB;
MAC la tam gidc vudng can.

c) Tir A va D vé& cic duong thiang vuong géc vé6i BE, cic duong thing nay cat BC
1an luot & K va H. Chitng minh rang KH = KC.
Cau 5: (1 diém)
Tim s6 nguyén t6 p sao cho:
3p>+1 ; 24p>+1 la cac sO nguyén to.
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PL SO 46:

PE THI HOC SINH GIOI

(Thoi gian lam bai 120 phut)
Cau 1: (2 diém)
a) Thuc hién phép tinh:

0,75—0,6+§+i
7 13 .

2,75—2,2+E+E
7 3

A=

B =(—251.3+281)+3.251-(1-281)
b) Tim cac sO nguyén t0 X, y sao cho: 51x + 26y = 2000.

Cau 2: (2 diém)
a) Ching minh rang: 2a-5b+6¢: 17 néu a-11b+3c: 17 (a,b,ce Z).
b) Biét bz —cy _x—az _ ay —bx

a b c

Ching minh ring: £ = b_c
X y Z

Cau 3: ( 2 diém)
Bay giod 1a 4 gio 10 phit. Hoi sau it nhat bao lau thi hai kim déng hd ndm déi dién
nhau trén mot dudng thang.

Cau 4: (2 diém)

Cho AABC vuong can tai A. Goi D la diém trén canh AC, BI 1a phan gidc cua
AABD, duong cao IM ctia ABID ciat duong vuong géc véi AC ké tir C tai N.

Tinh géc IBN ?

Cau 5: (2 diém)
S6 2' viét trong hé thap phan tao thanh mot s6. Hoi s6 d6 ¢6 bao nhiéu chit s6 ?
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DE SO 47:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a) Tinh gi4 tri cta biéu thic

(),375—0,3+i+i 2,5+§—l,25
P =2005: 112 3
—0,625+0,5—i—i ,5+1-0,75
11 12
b) Chiing minh rang:
3 5 7 19

+ + +..+ <1
1222 2%3% 3242 92.10°

Cau 2: (2 diém)
a) Chitng minh rang véi mdi s6 nguyén duong n thi:
3" 43" 2" + 2% chia hét cho 6.
b) Tim gia tri nho nhat ctia biéu thic:
D =[2004 — x| +[2003 — x|

Cau 3: (2 diém)

Mot 6 to phai di tt A dén B trong thoi gian du dinh. Sau khi di duoc ntra quang
duong 6 t6 tang van toc 1én 20 % do d6 dén B sém hon du dinh 10 phuit.

Tinh thoi gian 6 t6 di tir A dén B.

Cau 4: (3 diém)

Cho tam gidc ABC, M 1a trung diém ctia BC. Trén nira mat phang khong chita C c6
bo AB, vé tia Ax vuong géc véi AB, trén tia d6 14y diém D sao cho AD = AB. Trén nia
mat phang khong chita B c6 bo AC vé tia Ay vuong géc v6i AC. Trén tia d6 1dy diém E
sao cho AE = AC. Chitng minh rang:

a) DE =2 AM

b) AM L DE.

Cau 5: (1 diém)

Cho n s6 X, X,, ..., X, mOi s6 nhan gid tri 1 hodc -1. Chiing minh ring néu x,. X, +
X,. X3 + ...+ X, X; = 0 thi n chia hét cho 4.
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PL SO 48:

PE THI HOC SINH GIOI

(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a) Tinh gi4 tri cta biéu thic:

4 2 3
81,624 : 45—4,505 +125Z

2 2
(“j 10884353 | —2757 1 12
25 25

b) Chitng minh rang tong:
1 1 1 1 1 1 1

= 22 o4 §_“'+ yin-2 - in Tt 2002 - 2004

<0,2

Bai 2: (2 diém)
a) Tim cac sO6 nguyén x thoa man.
2005 =[x — 4| +|x = 10| +|x + 101 +|x +990| +|x +1000|
b) Cho p > 3. Chiing minh rang néu céc s6 p, p + d , p + 2d 1a céc s6 nguyén td thi d
chia hét cho 6.

Bai 3: (2 diém)

a) D€ 1am xong mot cong viéc, mot s6 cong nhan cin lam trong mot s6 ngdy. Mot
ban hoc sinh 1ap luan rang néu s6 cong nhan ting thém 1/3 thi thoi gian s& giam di 1/3.
Diéu d6 ding hay sai ? vi sao ?

b) Cho diy ti s6 bang nhau:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a - b - c - d
a+b b+c c+d d+a
+ + +

c+d d+a a+b b+c

Tinh M =

Bai 4: (3 diém)

Cho tam gidc nhon ABC, AB > AC phan giac BD va CE cit nhau tai 1.

a) Tinh cdc géc cua ADIE néu goc A = 60°.

b) Goi giao diém ctia BD va CE véi dudng cao AH cta AABC lan luot 1a M va N.
Chiing minh BM > MN + NC.

Bai 5: (1 diém)
Cho z, y, z la cac so duong.
Ching minh rang:

y 2 3
+ + <=
2x+y+z 2y+z+x 2z+x+y 4
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DE SO 49:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a) Tim x biét: ‘xz +|6x— 2” =x*+4
b) Tim t6ng cdc hé so cua da thic nhan duge sau khi bd ddu ngoic trong biéu thiic:
A(X) = B—4x+x)*™ B +4x+x>)*"

Bai 2: (2 diém)
Ba duong cao cua tam gidc ABC c¢6 do dai bang 4; 12; x biét rang x 1a mot so tu
nhién. Tim x ?

Bai 3: (2 diém)
Cho —* =2 - * "
yt+z+t z+t+x t+x+y x+y+z
CMR biéu thitc sau c6 gid tri nguyén:
x+y+y+z+z+t+t+x
Z+t t+x x+y y+z

P =

Bai 4: (3 diém)
Cho tam gidc ABC vuong 6 A c6 géc B =¢ . Trén canh AC lay diém E sao cho géc
EBA= %a. Trén tia doi cla tia EB 1ay diém D sao cho ED = BC.
Chiing minh tam gidc CED la tam gidc can.
Bai 5: (1 diém)
Tim cac s0 a, b, ¢ nguyén duong thoa man :
a+3a°+5=5"vaa+3=5°
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PE SO 40:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1: (2 diém)
a) Tinh A=3-3+3"—3*+...+3%° 32"
b) Tim x biét |x—1|+|x+3[ =4

Bai 2: (2 diém)
Chiing minh rang:

Néu - Yy £
a+2b+c 2a+b-c 4a-4b+c
Thi a b c

x+2y+z - 2x+y—z2 _4x—4y+z

Bai 3: (2 diém)

Hai xe mdy khoi hanh cing mot ldc tir A va B, cdach nhau 11km dé di dén C (ba dia
diém A, B, C & cing trén mot dudng thang). Van téc clia nguoi di tir A 12 20 km/h. Van

toc cua ngudi di t B 1a 24 km/h.

Tinh quang dudng moi ngudi da di. Biét ho dén C ciing mot ldc.

Bai 4: (3 diém)

Cho tam gidgc ABC c6 géc A khac 90°, géc B va C nhon, dudng cao AH. V& cédc
diém D, E sao cho AB Ia trung truc cua HD, AC 1a trung truc ctia HE. Goi I, K 14n luot 1a

giao diém cua DE v6i AB va AC.
Tinh s6 do cac géc AIC va AKB ?

Bai 5: (1 diém)
Cho x = 2005. Tinh gi4 tri ctia biéu thic:

22 —2006x*" +2006x*" —2006x°" +....— 2006x> + 2006x — 1
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PL SO 50:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Caul.(2d) Cho: & =b_-¢
b c d
Ching minh: (“”’*") _a.
b+c+d d

Cau 2. (1d). Tim A biét rang:

a ¢ b
b+c a+b c+a
Cau 3. (2d). Tim xe Z d¢ Ae Z vatim gia tri do.

A=

a). A= x+3 b). A = 1-2x
’ x=2 | x+3
Cau 4. (2d). Tim x:
a) [x-3=5.  b). (x+2)2=8l. c). 5%+ 52 =650

Cau 5. (3d). Cho A ABC vudng can tai A, trung tuyén AM . E € BC,
BH,CK 1 AE, (H,K € AE). Chitng minh A MHK vuong can.

PE THI HOC SINH GIOI TOAN LGP 7

Cdu 1: (2d)

Rt gon A=2x|x—_2|
x"+8x-20

Cdu 2 (2d)

Ba 16p 7A,7B,7C ¢6 94 hoc sinh tham gia trong cay. Moéi hoc sinh 16p 7A trong dugc 3
cay, Moi hoc sinh 16p 7B trong duoc 4 cay, Mbi hoc sinh 16p 7C trong duoc 5 cay,. Hoi
moi 16p ¢6 bao nhiéu hoc sinh. Biét rang s6 cay médi 16p trong dugc déu nhu nhau.

Cdu 3: (1,5d)

107 +53

Chiing minh rang 1a mot s6 tu nhién.

Cdu4 : (3d)
Cho géc xAy = 60° vé tia phan gidc Az ctia goc d6 . Tir mot di€ém B trén Ax vé& dudng
thang song song véi v6i Ay cat Az tai C. vé Bh L Ay,CM LAy, BK L AC.Chitng minh
rang .
a, K 1a trung diém cua AC.
b, BH=24C

2

c, IKMC déu
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Cdus (1,5d)
Trong mot ky thi hoc sinh gioi cdp Huyén, bon ban Nam, Béc, Tay, Dong doat 4 giai
1,2,3,4 . Biét raing moi cau trong 3 cau dudi day ding mot nlra va sai 1 nira:
a, tay dat giai 1, Bac dat giai 2.
b, Tay dat giai 2, Dong dat giai 3.
c, Nam dat giai 2, Dong dat giai 4.
Em hay xac dinh th tu ding cua giai cho cac ban.

P SO 51:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1: (3 diém): Tinh
[181—(0,06:7l+3g.0,38)}:(19—22.4§j
6 2 5 3 4

Bai 2: (4 diém): Cho ﬁ:% chtrng minh rang:
C

2, 2 2 2 _
a) a2+c2 _a b) b2 azzb a
b +c b a +c a
Bai 3:(4 diém) Tim x biét:
a) L b) —E)c+§:§x—l
5 12 7 5 2

Bai 4: (3 diém ) Mot vat chuyén dong trén cac canh hinh vuong. Trén hai canh dau vat
chuyén dong véi van tdc 5m/s, trén canh thir ba vdi1 van tdc 4m/s, trén canh thir tu vo1 van
tdc 3m/s. Hoi do dai canh hinh vudng biét rang téng thoi gian vat chuyén dong trén bdn
canh la 59 giay

Bai 5: (4 diém) Cho tam gidc ABC cén tai A ¢6 A =20°, vé& tam gidc déu DBC (D nam
trong tam gidc ABC). Tia phan gidc ctia géc ABD cit AC tai M. Chirng minh:

e) Tia AD la phan gidc cua goc BAC

f) AM=BC

Bai 6: (2 diém): Tim x, ye [l biét: 25— y? =8(x—2009)
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DAP AN DE THI

Bai 1: 3 diém
181—(0,06:71+32.0,38) (19 2243j
6 2 5 | 34

(== 2y [ 1922
6 10072 5100 374

_ @_(13;7 19)} 03] g

109 6 15 17 38 ( 819) 0.5d

6 (5015 550 3
_ 109 ( 2 323) 19 0.5
6 (250 250)] 3 ’
_(@_Eji_ 0.5
6 10)19 '
_ 506 3 253 0.54
30 19 95
Bai 2:
. a c 5
a) Tu —=ysuyra c =ab 0.5d
L a+c’ a2+a.b
khi d6 - 0.5d
b +c* b +ab
_ a(a+b) _a 0.5d
b(a+b) b
2 2 2 2
b) Theo cau a) ta co: Zz+cz :%jb2+c2 _b 0.5d
+c a +c a
2 2 2 2
tir bziczzézbzicz—lzéq 1d
a C a a C a
b’+c’—a’-c® b-a
hay PR 0.5d
b>’-a*® b-a
va = 0.5d
o a’+c’ a
Bai 3
a) x+l—4=—2
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1

x+§ =2+4 0.5d
1 1 9 1

x+—=2=x+—=2 hoac x+-=-2 1d
5 5 5

Vai x+l:2:>x:2—l hay x=2
5 5 5

5 5 5

b)
15 3 6 1
——xt—=—x——
12 7 5 2
03,31 0.5d
5 4 7 2
&3, -1 0.5d
5 4 14
9B 0.5d
20 14
=130 0.5d

343
Bai 4:

Cung mot doan dudng, can tdc va thoi gian 12 hai dai luong ti 16 nghich

0.25d

0.25d

0.5d

Goi x, y, z 1a thoi gian chuyén dong lan lurot voi cac van tdc 5m/s ; 4m/s ; 3m/s

Tacoé: S5x=4y=3zva x+x+y+z=59
X _Yy_z_ xtxtytz 59
hay: T=3=7=1T 71 1 1-59~
S - 2 2444 =
5 4 3 55 4 3 60
Do dé6
1 1 1
x=60~=12; x=60~=15; x=60.~=20
5 4 3

Vay canh hinh vuéng la: 5.12 = 60 (m)

Bai 5:
-V¢ hinh, ghi GT, KL ding

suy ra DAB = PAC
Do d6 BAB=20":2=10"

b) AABC cén tai A, ma A =20"(gt) nén

UBC = (180" —20°):2 =80°
AABC déu nén BBC = 60°

0.5d
a) Chirng minh AADB = AADC (c.c.c)

1d
0.5d

0.5d
0.5d
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Tia BD nam giita hai tia BA va BC suy ra 4BD =80° —60° =20°. Tia BM Ia phan gi4c cua
g6c ABD
nén ABM =10

Xét tam gidc ABM va BAD c6:
AB canh chung ; BAM ='ABD =20°;'ABM = PAB =10°
Vay: AABM = ABAD (g.c.g) suyra AM =BD, ma BD =BC (gt) nén AM = BC

Bai 6:
25—y* =8(x —2009)°
Ta c6 8(x-2009)° = 25- y*
8(x-2009)* + y* =25 (*) 0.5d
Vi y* 20 nén (x-2009)* < % , suy ra (x-2009)* = 0 hoic (x-2009)* =1 0.5d
Véi (x -2009)* =1 thay vao (¥) ta c6 y>= 17 (loai)
Véi (x- 2009)° = 0 thay vao (*)tacéy*=25suyray=5 (do yeD) 0.5d
Tir d6 tim duge  (x=2009; y=5) 0.5d

DE SO 52:
PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
1 1 1 1

Bail. Tinh + + +...+
1.6 6.11 11.16 96.101

Bai2. Tim gia tri nguyén duong ctia X va 'y, sao cho: 1 + 1 = é

Xy
Bai 3. Tim hai s6 duong biét: tong, hiéu va tich clia ching ty 1& nghich véi cac so 20,
140 va 7
Bai 4. Tim x, y thoa man: ‘X—1‘+‘X—2‘+‘y—3‘+‘x—4‘ =3
Bai 5. Cho tam gidc ABC c6 goc ABC = 50°; g6c BAC = 70°. Phan gidc trong géc
ACB cit AB tai M. Trén MC lay diém N sao cho géc MBN = 40°. Chitng minh: BN =
MC.

PL SO 52:
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PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1:(4 diém)
a) Thuc hién phép tinh:
2123 —4°9? 5'.7° —25°.49
(223) +83° (125.7) +5°.14°

A=

b) Chirng minh rang : V&i moi s6 nguyén duong n thi :
32 —2"2 43" —2" chia hét cho 10

Bai 2:(4 diém)
Tim x biét:
1| 4 2
x——|+—=|(-3,2)+=
o e et a2y 2

b_ (x_7)x+1 _(x_7)x+11 _ O
Bai 3: (4 diém)

¢) S A dugce chia thanh 3 s6 ti 18 theo % :% é Biét rang tong cdc binh phuong cua ba sd
d6 bang 24309. Tim s A.
2 2
d) Cho £=<. Chimg minh ring: £ ¢ =2
) c b g 8 b>+c* b

Bai 4: (4 diém)
Cho tam gidc ABC, M Ia trung diém ctia BC. Trén tia ddi cia cta tia MA 13y diém E sao cho ME
= MA. Chitng minh rang;
a) AC=EBva AC// BE
b) Goi I 12 mot diém trén AC ; K 12 mét diém trén EB sao cho AI = EK . Chirng minh ba
diémI, M, K thing hang
¢)Tr Eké EH L BC (He BC).Biét HBE =50°; MEB =25° .

Tinh HEM va BME
Bai 5: (4 diém)
Cho tam gidc ABC cén tai A ¢6 A =20°, v& tam gidc déu DBC (D nim trong tam gidc ABC). Tia
phan gidc ctia géc ABD cit AC tai M. Chirng minh:
g) Tia AD la phan giac cua goc BAC
h) AM=BC
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PAP AN VA HUONG DAN CHAM MON TOAN 7

Bai 1:(4 diém):

q Dép an Thang dién
a) (2 diem)
223 -4°9* 507725497 223223 507°_5"7 y
A= 5 - 3 20143 A1236 L A1225 293 4 <93 A3 0.5 diem
(22.3) + 8473 (125,7) +5°.14° 2°3+2°3 57 +5.2.7
12 A4 10 73 y
:2 .3.(3—1)_5 .7.(1—7) 0.5 diém
223.(3+1) °7.(1+2)
_2%3'2 5°.7°.(-6) 0,5 diém
2234 579 7
6 3 2
b) (2 diém)
32 s moi sd nguyén duong n ta c6:
3n+2 _ 2n+2 + 3n _ 2n — 3n+2 + 3n _ 2n+2 _ 2n
=3"(3*+1)-2"(2* +1) 0,5 diem
=3".10-2"-5=3"-10-2""-10 1 diém
=10( 3" -2" .
Vay 32 -2"2 43" 2" 10 v6i moi n 12 s6 nguyén duong. 0,5 diém
Bai 2:(4 diém) q
Dép an Thang dién
a) (2 diém) v
0,5 diem
0,5 diém
0,5 diém
0,5 diém
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1| 4 1| 4 |-16 2
X——|+— (_3,2 SlIx—+—=—4—
3] 5 35 |5 5
PN L L 0,5 diém
3 5 5 "
1 0,5 diém
Sx——=2 %_
X—x=2
3 2
0,5 diém
1_7
PN x—2+§—§
xX= 2+%:_35
. 0,5 diém
b) (2 diem)
(x_7)x+1 _( _7)x+11 O
@(x—7)x+lﬁ x=7)"]=0
PN (x_7)(x+1 |: 10:| _
i x+1
[x—7] =0
=
1-(x-7)10=0
_x—7=O:>x:7
| (x=7)10=]=x=8
Bai 3: (4 diém) |
. Ddp an Thang diém

a) (2,5 diem) ,

Goi a, b, c 1a ba so0 duoc chiara tir s6 A. "
Theo dé baitacé:a:b: c—%%é() 0,5 di€ém
va a® +b® +¢* = 24309 (2) 0,5 diém
Tu(l) =22 ok ma2ippc=k

273710 TS T
5 4 6
0,5 diém
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Do d6 (2) & k(- +2 + Ly = 24300
25 16 36 7
=k=180vak=-180 0,5 diem
+ Vo1 k =180, ta duoc: a=72;b=135; c=30. i
Khi d6tacéso A=a+b+c=237. 0,5 diém
+ V61 k =-180, ta dugc: a= -72; b=-135;¢c =-30
Khi d6 ta c6 s6 A =—72+( —135) + (-30) = —237. "
b) (1,5 diem) 0,5 diem
Y S ,
Tu . suyra ¢ =ab 0.5 diém
.., at+ct at+ab
Khido o = an 0,5 diém
_ a(a+b) _a
bla+b) b
Bai 4: (4 diém)
Dép an Thang dién
V& hinh 0,5 diem
K
E
a/ (1diém) Xét AAMC va AEMB c6 :
AM=EM (gt)
Wmc = EmB (d6i dinh )
BM =MC (gt) ,
Nén: AAMC = AEMB (c.g.c) 0,5 diem

= AC=EB
Vi AAMC = AEMB = MAC = MEB
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(2 gbc ¢6 vi tri so le trong dugc tao boi duong thang AC va EB cit dudng thang AE )
Suyra AC//BE. 0,5 diém
b/ (1 diém)
Xét AAMI va AEMK c0 :
AM =EM (gt )
MAI = MEK (Vi AAMC =AEMB )
Al = EK (gt)
Nén AAMI =AEMK (c.g.c) 0,5 diém Suy ra
AmI = Buk
Ma Wmr + ME = 180° ( tinh chat hai géc ké b )
= EMK + IME = 180°
= Ba diém I;M;K théng hang 0,5 diém
¢/ (1,5 diém )
Trong tam gidc vuong BHE ( H =90° ) c6 HBE = 50°
= HBE =90°- HBE =90°- 50° =40°

0,5 diém
= HEM = HEB - MEB = 40°-25°=15° "
0,5 diém
BME 12 gbc ngoai tai dinh M clia AHEM
Nén BME = HEM + MHE =15° +90° = 105° 7
( dinh ly gbéc ngoai ctia tam gidc ) 0,5 diém

Bai 5: (4 diém)
A
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-V¢é hinh

a) Chirng minh AADB = AADC (c.c.c)

suy ra DAB = PAC

Do d6 PAB=20":2=10"

b) AABC cén tai A, ma A =20"(gt) nén ABC = (180° —20"):2 =80
AABC déu nén BBC =60

Tia BD nam giira hai tia BA va BC suy ra 4BD =80° —60° =20°.
Tia BM 1a phéan giac cua goc ABD

nén ABM =10

Xét tam gidc ABM va BAD c6:
AB canh chung ; BAM ='ABD =20°;'ABM = DAB =10°
Vay: AABM = ABAD (g.c.g)
suy ra AM =BD, ma BD=BC (g)nén AM=BC
Luwu y: Néu hoc sinh lam theo cach khdc diing van dat diém toi da.

PL SO 53:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Cau 1 ( 2 diém)
Thuc hién phép tinh :

o o(-4) a2l
e
)

Cau 2 ( 2 diém)

~ A 2 a’+a+3 . ~ A
a. Tim sO nguyén a dé — la s6 nguyén
a+

b. Tim s6 nguyén x, y sao cho x- 2xy +y =0
Cau 3 ( 2 diém)

a. Chiing minh ring néu a+c =2b va 2bd =c(b + d) thi %

1 diém
0,5 diém
0,5 diém

0,5 diém

0,5 diém

0,5 diém

gvé’i b, d khic 0

b. Cin bao nhiéu s6 hang clia téng S=1 + 2 + 3 +[J dé dugc mot s6 ¢6 ba chir

sO giong nhau .
Cau 4 ( 3 diém)
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Cho tam gidc ABC c6 géc B bing 45° , goc C bang 120°. Trén tia d6i clia tia CB 14y
diém D sao cho CD = 2CB . Tinh géc ADE
Cau 5 ( 1diém)

Tim moi s6 nguyén t6 thod man : x> 2y*=1

PAP AN CHAM TOAN 7

CA HUONG DAN CHAM PIEM
U
1.a | Thuc hién theo timg budc ding két qua -2 cho diém t6i da 1Diém
1.b | Thuc hién theo tiing budc diing két qua 14,4 cho diém t6i da 1Diém
2.a Ta c6 - a’*+a+3 _a(a+1)+3 3 0,25
aco: = =a+
a+1 a+1 a+1
s 1N x o oatta+3 o . . N A
vi a la s6 nguyén nén la s6 nguyén khi ——1a s6 nguyén
a+1 a+1
hay a+1 1a udc cua 3 do d6 ta c6 bang sau : 0,25
a+l -3 -1 1 3
a -4 -2 0 2
0,25
2
Vay v6i ae {~4,-2,0,2}thi arats gy g nguyén
0,25

2b |Tu:x-2xy+y=0
Hay (1- 2y)(2x - 1) =-1 0,25
Vi x,y la cac s6 nguyén nén (1 - 2y)va (2x - 1) la cac s6 nguyén do
do6 ta c6 céc truong hgp sau :

I-2y=1 _ [x=0
2x—1=-1|y=0 0,25
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Hodc {1—2y=—1:{x=1 0,25
T 2x-1=1 y=1
Vay c6 2 cp s6 x, y nhu trén thod mén diéu kién ddu bai 0,25
3.a | Vi a+c=2bnéntu2bd=c(b+d) Tacé6:(a+c)d=c(b+d) 0,5
- a_c
Hay ad = bc Suy ra = ( bPCM) 0.5
3.b | Gia st s6 c6 3 chit s6 12 aaa=111.a ( a la chit s6 khac 0)
Goi s0 s6 hang cua tong lan , ta co :
nn+1)
=111a=3.37.aHay n(n + 1) =2.3.37.a 0.25
Vay n(n+1) chia hétcho 37 , ma 37 lasd nguyéntdé van+ 1< 74
( Néu n = 74 khong thod man )
Do d6 n=37 hoacn + 1 =37 0,25
N&u n =37 thin + 1 = 38 liic d6 "1 _ 703 khong thoa man
Néu n + 1=37 thin =36 lic 46 ““*Y _666 thoa man
Vay so s6 hang cuia téng 12 36 0,5
4
A
i ¢ N AN
K& DH Vuong géc véi ACvi  ACD =60° do d6 CDH = 30° 0,5
NenCH= 2 —CH=BC
N A\
Tam gidc BCH can tai C = CBH =30° = ABH = 15° 05
-\ ’
Ma BAH = 15° nén tam gidc AHB can tai H 10
Do d6 tam gidc AHD vuong can tai H Vay ADB=45° +30°=75° | >
1,0
5 Tir : x*- 2y*=1suy ra x*- 1 =2y* 0,25
Néu x chia hét cho 3 vi x nguyén t6 nén x = 3 lic d6 y = 2 nguyén t6 | 0,25
thoa man
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Néu x khong chia hét cho 3 thi x?-1 chia hét cho 3 do d6 2y* chia hét
cho 3 Ma(2;3) =1 nén y chia hét cho 3 khi d6 x* =19 khong thoa
man 0,25
Vay ciap s6 (x,y) duy nhat tim dugc thoa man diéu kién diu bai 1a
(2;3) 0,25

P SO 54:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)
Bai 1 (44) -

Riit gon biéu thic
a- A=a-2+43-2a-5+a

b- J1+2+3+..+(n-D+n+(@m-1)+..+3+2+1 viine N

Bai2 4d).

Ching minh rang : néu a,b,c 1a cdc s6 khong am thoa man céc di€u kién sau:a+ 3 ¢
=8vaa+2b=9thi N=a+b-c- % 1a so khong duong . Tim a,b,c € N =0

Bai3 (4d).
x* =3
Cho biéu thitc A= 5
2+ x
Biéu thiic A ¢6 gid tri 16n nhét hay nho nhat ? Tim gi4 tri d6
Caud4d

Cho tam gidc can ABC ¢c6 ACB = 100 ° . Phan gidc trong clia CAB cat CB tai D .
Ching minh rang AD + DC = AB

Bai S (4d)

Cho tam gidgc ABC c6 AB = AC . Trén dudng thang vuong géc véi AC tai C 1ay diém D
sao cho hai diém B, D nidm khdc phia doi v6i duong thang AC . Goi K 1a giao diém cla
duong thang qua B vuong géc v6i AB va dudng thang qua trung diém M cta CD va vuong
goc v61 AD .

Chiing minh KB = KD
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PL SO 55:

PE THI HOC SINH GIOI
(Thoi gian lam bai 120 phut)

Bai 1: Thuc hién phép tinh (2 diém)

N ! -
a/ é:[i—iJ+§:(i—gj b/ (ﬁ—(2+(3+(4+5‘1)_1)1j j
9 \11 22) 9 \15 3 167
Bai 2: So sanh (2 diém)

al 7++5 voi V48 +2 b/ \(L-v50) véi 6
Bai 3: Tim x, y, z biét (4,5 diém)
a/ 3(x-2) — 4(2x+1) — 5(2x+3) = 50

21

b/ 31:(4—1|2x+1|j=—
2 3 22

of MY YT _ZTI gy |0x-3y-2z=-4
37 15 2
Bai 4: (6 diém)
Cho ham s6 y = (m+2009)x+2 . Biét do thi ham s6 di qua diém A(-1; -1)

a/ Tim m

b/ V& d6 thi ham s6 véi m tim dugc

¢/ Piém nao sau day khong thudc d6 thi ham s trén.

B(-2;-2) C(5; 1) D(2; 10)

d/ Tinh dién tich tam gidc OBC
Bai 5: (5,5 diém)

Cho AABC, géc B = 60°, AB = 7cm, BC = 14cm. Trén BC 14y diém D sao cho géc
BAD = 60°. Goi H 1a trung diém cua BD

a/ Tinh d¢ dai HD

b/ Chirng minh ring ADAC cén

¢/ AABC la tam giac gi?

81



Truong em http://truongem.com

d/ Ching minh rang AB* + CH® = AC” + BH?

(Cdn bé coi thi khong gidi thich gi thém)
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