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PE KIEM TRA HSG MON TOAN 7

PE SO 1. HUYEN PUC PHO - NAM 15 - 16
Cau 1: (5 diém)

a) Tinh gid tri biéu thic P = o — ——| + |a — ——|, véi a = ——.
2014 2016 2015
n A A AN 7 . A A 6 N 1 1 A A A
b) Tim s6 nguyeén x dé tich hai phan s6 1 va 3 la mot s6 nguyeén.
X

Cau 2: (5 diem)

a) Choa >2; b>2 .Chtng minh ab > a +b

b) Cho ba hinh chit nhat, biét dién tich cua hinh thi nhat va dién tich ctia hinh thi hai ti 1&
vdi 4 va 5, dién tich hinh thit hai va dién tich hinh thit ba ti 1é vi 7 va 8, hinh thit nhat va
hinh thtt hai ¢é cuing chiéu dai va tong cac chiéu rong cua ching la 27 cm, hinh thit hai va

hinh thit ba cé cling chiéu rdng, chiéu dai ctia hinh thit ba la 24 cm. Tinh dién tich ctia mdi
hinh chit nhat do.

Cau 3: (3 diem)

Cho ADEF vuodng tai D vaDF > DE , ké DH vudng goc véi EF (H thudc canh EF). Goi M
la trung di€ém cua EF.

a) Ching minh MDH = E-F
b) Chttng minh EF — DE > DF — DH
Cau 4: (2 diéin)

a1+a2+a3+...—|—a15

a, + a, + a.

Cho cacs6 0 <a, <a, <a, <...<a,.Ching minh rang <5

Cau 5: (5 diem)

—

Cho AABC c6 A = 120° . Céc tia phan gidc BE, CF ctia ABC va ACB citnhau tai (E, F lan
lwgt thudc cac canh AC, AB). Trén canh BC 1ay hai diém M, N sao cho EI]\\/[ = C/’IZ\V = 30°.
a) Tinh s6 do cta MIN .

b) Chttng minh CE + BF < BC

Heét

Cdn bg coi thi khong giai thich gi thém.
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PE KIEM TRA HSG MON TOAN 7

Suyra z € {O;—2;1;—3; 3;—5}

HUONG DAN CHAM
Cau NOI DUNG DAP AN Piém
1 : 1 .
a) Tinh gia tri biéu thitc P = |a ———|+|a ———, VOi a = ——.
2014 2016 2015
Thay = vao bié thie P — |~ L | | L L] 0.25
2015 12015 2014|  [2015 2016
Tac6P=—— 4 1 1 05
2014 2015 2015 2016
25d
_ 1
2014 2016 0.5
p_2016-2014 2
2014.2016  2014.2016 05
1 0.75
1007.2016 2030112
n N A A g7 . A A 6 N4 _]- \ A A A
b) Tim s6 nguyén x dé tich hai phan so6 1 va 3 la mot sO nguyén.
T
25d |pata——0 21 0.25
r+1 3
2 = 1
Szl 1 0.25
_2z—1)
z+l 0.25
_2r-2
z+1
2z +1)—4 _9_ 4
r+1 r+1 0.25
D€ A nhan gid tri nguyén thi z + 1 la U(4) = {:I:l; +2; :|:4}
0.5
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2 [2.a)Choa>2;b>2.Chtng minh ab>a +b
0.5
T a>2= 1 < 1
a 2
b>2= 1 < 1 0.5
b 2
2d
Suyral—i—1<1:>a+b<1 0.5
a b ab ’
Vay ab>a +b 0.5
b)
Goi dién tich ba hinh chit nhat lan luot 1a S,,5,,5,, chiéu dai, chiéu rong | 0.5
3¢ |tuongungla d,n;d,,n;d,,r, theo débai ta co: 0.5
S 48 71 0.25
‘t=—2=—vad =d;r +n, =271, =r,d =24
S2 5 SS 8 1 2771 2 2 3773
Vi hinh thit nhat va hinh thi hai cung chiéu dai
S, 5 n 4 5 9 9
0.25
Suy ra chiéu rong r, = 12cm,r, = 15¢m
Vi hinh thi¢ hai va hinh thi¢ ba cung chiéu rong 0.25
S d 7d .
—QZZ:—2:>d2:—3:E:2lcm 0.25
S, 8 d 8 8
Vay dién tich hinh thit hai S, = d,r, = 21.15 = 315 cm? 0.25
Dién tich hinh thtt nht S, = %SQ - %.315 — 252 em? 025
8 8
0.25

2

Dién tich hinh thirba S, = ?S = ?.315 = 360 cm”
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3d

F

D *E

a) Chtrng minh MDH=E—F

ViM la trung diém ctia EF suy ra MD = ME = MF

— AMDE cintaiM = E = MDE

Ma HDE = F cung phu véi E

Taco MDH = MDE — HDE

Vay MDH = E — F
b) Chitng minh EF — DE > DF — DH
Trén canh EF 1ay K sao cho EK = ED , trén canh DF 1ay I sao choDI = DH
Tacé EF — DE = EF — EK = KF
DF — DH = DF — DI = IF
Ta can chttng minh KF > IF

—_—

- FK=FD = ADEK can = EDK = EKD

—_—

- EDK + KDI = EKD + HDK = 90"

—

— KDI = HDK

0.5

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25
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- ADHK = ADIK (c-g-c)
— KID = DHK = 90" 0.25
Trong AKIF vudng taiI = KF > FI diéu phai chttng minh 0.25
4 Taco a, +a, +a, +a, +a, <5a,
(2d) a, +a. +a,+a, +a, <ba, 0.5
0.5
all + alQ + a13 + a14 + a15 < 5(1/15

0.5

Suyraa +a, +........ +a,. <5(a, +a,+a,)
Vay al—l—a2+a3—|—...—l—a15<5 0.5

a5 + al() + a15
5 A
Gd) <
B [
M N — C
. , . , 0.5
- Vé hinh dung, du, chinh xac.
— 0.5
a) Tinh s6 do caa MIN .
0.5
Tacd ABC + ACB =180° — A = 60° 0.5
= lpilo—sp 0.5
2 2
I 0.25
= BIC = 150"
Ma BIM = CIN = 30° = MIN = 90" 0.2
b) Chitng minh CE + BF < BC
- BIC = 150° = FIB = EIC = 30"
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Suy ra ABFI = ABMI (g-c-g) == BF = BM
- ACNI = ACEI (g-c-g) = CN=CFE
Do d6 CE + BF = BM + CN < BM + MN + NC = BC

Vay CE + BF < BC

0.5

0.5

0.5

0.25

0.25

- Mot bai todn co thé' cé nhiéu cich gidi khic néu diing va phit hop déu dat diém t6i da. Gidm

khdo ciin thao ludn, thong nhit ddp dn va biéu diém truéc khi cham.

Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!




Todn Hoa téng hop

PE KIEM TRA HSG MON TOAN 7

PE SO 2. PE HSG CAP HUYEN

Caul.
3 3
0,375 — 0,3 + > + > )
a. Thyc hién phép tinh: 115 1% n 1,5-|-15 0,75
-0,265+0,5———— 25+ —-—125
11 12 3

b. So sanh: \/%+\/%+1 va V168 .

Ciu 2.

a. Tim z biét: ‘x—2‘+‘3—2x‘ =2z +1

b.Tim z;y € Z biét: zy+2z—y =25

c Timx;y;z biét:2z =3y ; dy =5z va 4o —3y+52=7
Céu 3.

a. Tim da thitc bac hai biét f(z)— f(z —1) = z.

Ttr 46 ap dung tinh tong S =1+2+3+ ...+ n .

2bz—3cy:30x—az:ay—2bx Ch{mgminh:£=i=i~
4 2 3c a 20 3c

b. Cho

Cau 4.

o —

Cho tam giac ABC (BAC < 90°), duwong cao AH. Goi E; F Ian luot 1a diém d6i xing caa H
qua AB; AC, duong thang EF cat AB; AC Ian lwot tai M va N. Chitng minh rang:

a. AF = AF ;

e —

b. HA 1a phan gidc cia MHN ;
c. CM//EH; BN//FH.

Heét

Cén b§ coi thi khong gidi thich gi thém.
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HUGNG DAN CHAM
Céu Y Noi dung biém
a05| 3 3.3 .3 3,33
diém __ 8 10 11 12 _|_2 3 4
5% 5 5 5 5.5 5
100 10 11 12 2 3 4
1 1 1 1 1 1 1
3o —— o
8 10 11 12 2 3 4
A= 0.25
=3 g1 11 1.1 1
100 10 11 12 2 3 4
3 165 —-132 +120 + 110
1320 +3
Caul 53 _[—66+60+55) 5
15 100 660
diém
263
3.—— 3
__ T3 3
53 . 49 5
100 660
0.25
3263
_ 1320 3394 3 —1881
—1749—-1225 5 —5948 5 = 29740
3300
b.1 Tacé:\/%>@:7;\/%>\/£:5 0.5
diém
Vay: V50 + 426 +1>7+5+1=13 = /169 > v/168 05
al |[Néuz>2tacdh:z—2+21-3=22+1<2=6 0.25
diém 3 , . 0.25
Neu§§x§2taco:2—a:—|—2:c—3:2:c—|—1<:>a::—2(loal)
Cau 2
4 Né’ux<%tacé:2—x+3—2x:2x+1@x=§ 0.25
diém
A 4
Vay:z =6 ; z =—
5! 0.25
b.1.5 |Tacd: ay+2x—y=5<z(y+2)—(y+2)=3 0.5
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diém S (y+2)(x—1)=31=13=(-1).(-3)=(-3).(-1) 0.5
y+2 3 1 ~1 _3
z—1 1 3 -3 —1 0.5
T 2 4 -2 0
Yy 1 -1 -3 )
c. 1.5 | Tt 22 = 3y;4y = 52 = 8z =12y = 152 = 0.5
diem | gy 2 w3y 5 _dw-3y+5r T,
1 1 1 1 1 1 1 1 1 7
_ R R — — — i_i_l’_i -
8§ 12 15 2 4 3 2 4 3 12 0.5
2 12 15 5 0.5
a.0.5 | Pa thirc bac hai can tim c6 dang:f(x):aa:2+ba:+c (a = 0)
diém
Tacé:f(:c—l):a(:c—lf—i—b(x—l)—l—c.
1
2 =1 (125 0.25
—flz—1)=2azx—a+b=
R [P
2
A 7 A \ \ 1 2 1 \ M AN .
Vay da thttc can tim la: f(:c) =357 + 57 + ¢ (c lahdng so tuy y).
Cau 3 Apdung:
1.5
didm +Véiz=1taco: 1=f(1)-f(0).
+Véiz=2taco: 1= f(2)— f(1).
0.25

+Voixz=ntacod: n:f(n)—f(n—l).

= S=142+3+...+n =f(n)- f(0)=—+-+c—c=

b.1 2l)z—3cy_?;c:c—az_ay—2ba:<:>
diém a 2b 3c

@ Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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DE KIEM TRA HSG MON TOAN 7

2abz — 3acy  6bcx —2abz  3acy — 6bcx
a’ 40* 9¢* 0.5
_ 2abz — 3acy + 6bcx — 2abz + 3acy — 6bcx 0 :
a® + 4b° +9¢° 0.25
z Yy
=2bz—-3cy=0 == —==(1
/ 32 )
0.25
=3cr—az=0 =2 == (2); Tte (1) va (2) suy ra: A -
a 3¢ a 20 3c
Cau4 | Hinh . 0.25
diem 0.54d
E
B . C
H
a.1 | V1 AB latrung triec cia EHnén ta cé: AE = AH (1) 0.25
diém Vi AC la trung triec cia HF nén ta c6: AH = AF (2) 0.25
T (1) va (2) suy ra: AE = AF 0.5
b1 | Vi M e AB nénMB la phan gidc EMH = MB 1a phan gidcngoai | 0-25
diém | o450 M ctia tam giac MNH
Vi N € AC nén NC la phan giac FNH =NCla phan gidc ngoai goc | 0.25
N ctia tam gidc MNH
Do MB; NC cat nhau tai A nén HA 1a phan giac trong goc H ctia tam 0.5
gidc MNH hay HA la phan gidc cia MHN .
¢1 | Tacs AH L BC (gt) ma HM la phan gidc MHN = HB la phangiac | 025
diém | neoai goc H ctia tam gidc HMN
MB la phan gidc ngoai goc M cuia tam giac HMN (cmt) = NB la

San phiam danh tang Tap thé thdy cé gido tham gia soan gido dn Day thém Todn 7!
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phan giac trong goc N cua tam giac HMN

= BN L AC (Hai dwong phan giac ctia hai goc ké bu thi vudng goc
véinhau). = BN// HF (cung vudng goc voi AC)

Chiing minh twong tu ta c6: EH//CM

0.25

0.25

- Mt bai todn co thé’ co nhiéu cich gidi khic néu diing va phu hop déu dat diém t6i da. Gidm khdo
cin thdo ludn, thong nhit dap dn va biéu diém trudéc khi chim.

Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
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PE SO 3. DE HSG CAP HUYEN
Bdi 1 (2,0 diém). Tinh hop ly cdc biéu thire sau:
15 15

a) 27— 2 —13=.2
48 438

4
_|__
9

1.3
2

b) 2
) 4

2210 +2°.6
2°.15 —2*
Bai 2 (2,5 diém). Tim x biét:

2

<)

1
T+ =

b) 3

—5=7

o (2z-1)"=Q2z-1
Bai 3 (1,5 diém):

Ba d6i cung chuyén mot khai luong gach nhu nhau. Thoi gian d€ d6i thit nhat, d6i
thit hai va doi thit ba lam xong cong viéc lan luot la 2 gio, 3 gio, 4 gio. Tinh s6 ngwoi tham
gia lam viéc ctia moi doi, biét rang s8 nguoi ctia d6i thiz ba it hon s6 nguroi ctia d6i thit hai
la 5 ngwoi.

Bai 4 (3,5diém):

Cho tam giac ABC vuong tai A véi j—g = %Vé BC = 15¢m . Tia phan giac goc C cat

AB tai D. Ké DE L BC (E € BC)

a) Chting minh AC = CF.

b) Tinh d6 dai AB; AC.

¢) Trén tia AB 1dy diém F sao cho AF = AC . Ké tia Fx | FA c4t tia DE tai M. Tinh DCM ..
Bai 5 (0,5diém):

Tim gié tri 16n nhat ctia biéu thire: A = |2] - [z — 2|

Heét

Cén bj coi thi khong gidi thich gi thém.
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(20 =17 (22 -1 =1)=0

HUONG DAN CHAM
Céu Néi dung biém
1
ool Syl 3 Serl oyl g5 3
2,0d 0,75
1 3 |4 1l 2 1 2 7
b2 ——|+,|= =2 +=-==+=-=~—
2 4] Vo 43 2 3 6 0,75
0 2°10+2°6  2°5+4+2°6  2°(546) 211 5
2215—-2"  2215-2'  2’(15-2%) 11 0.5
1
2) 3(x—2)+§:4
2,54
2
x—2)=4—= 0,25
5
?)(16—2):§
5 0,25
rT—2=—
0,25
1
p=12 0,25
5
T+——=5=7
x+l=12 0,25
3
1 . 1
r+—=12 hoac z +—=—12 0,25
3 3
x _3 hoac 90——ﬂ
3 T3 0,5
2z —-1) = 2z —1)°
0,25

a Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
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DE KIEM TRA HSG MON TOAN 7

1
2 1=1 2 0,25
=L =1 ¢
2r—1=-1 | _,
3 Goi s6 nguoi tham gia lam viéc caia d6i th nhat, d6i thi hai, d6i thi ba
15d lan lwot 1a x; y; z (gi0). 0,25
bK: z; y; 2>0
Cung mot khai lwgng cong viée, s6 nguoi tham gia va thoi gian lam viéc
ty 1 1& nghich.
0,5
Theobairatacd: 2c =3y =4z vay—-2=25
Y z Y— 2 5}
o111 02
3 4 3 4 12
y =20,z =15,z = 30 (thoa man diéu kién bai toan) 025
Vay s0 nguoi tham gia lam viéc cua doi th nhat, doi th hai, d6i th ba 0,25
lan luot 1a 30 ngwoi, 20ngwoi, 15 nguoi
4 | Vé hinh, ghi GT, KL dung : 0,5d
3,5d 1
/|
B, E C
a) Chiing minh duoc AACD = AECD ( canh huyén- géc nhon) 1
= AC = CFE (hai canh twong tng) 0,5

San phiam danh tang Tap thé thdy cé gido tham gia soan gido dn Day thém Todn 7!
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AB 3 AB AC 0,25
AC 4 3 4
AB* AC* AB*+ AC* BC* 1%
R — e e = —_— 9 0,5
9 16 9416 25 25
AB> =9.9=81= AB =9cm
0,25
AC® =9.16 =144 = AC = 12cm
c)Ké Cy L Fz citnhau tai K
Ta thdy AC = AF = FK = CK = CE va ACK = 90" 0,25
Chang minh duoc ACEM = ACKM ( canh huyén- canh goc vudng)
S 0,25
= ECM = KCM (hai géc twong tng)
Ma 17074:17073+E0M=%A/c?(=%-90°=45°
5 Xét cac truong hop:
05d |[+THl1:z2>2=A=2—(z—2)=2
+TH2: 0<2<2=A=2+4+2—-2=22—-2<2 0,25
+TH3: 2<0=>A=—2+2—-2=-2<2
= V6imoi gid tri ca x thi 4 <2
Vay gid tri lon nhat caa A bang 2 khi z > 2 0,25

- Mt bai todn co thé’ co nhiéu cich gidi khic néu diing va phu hop déu dat diém t6i da. Gidm khdo
cin thao ludn, thong nhdt ddp dn va biéu diém truéc khi cham.

a Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
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DPE SO 4. PE HSG CAP HUYEN
Cau 1(5 diém):

a) Cho biéu thtec: P = x — 4zy + y . Tinh gia tri caa P véi ‘x‘ =15 y=-0,75

223> —4°81

b) Rut gon biéu thee: A = -
(22.3) 183

Cau 2 (4diém):
a)Timx, y, z, biét: 20 =3y; dy=5z va z+y+z=11
b) Tim x, biét: ‘x+1‘+‘x+2‘+‘x+3‘ =4z

Cau 3(3 di¢in). Cho ham s8: y = f(z) = —42’ + x

a) Tinh f(0), f(-0,5)
b) Chitng minh: f (—a) =—f (a).
Cau 4: (1,0 diém): Tim cdp s6 nguyén (a:; y) biét: z+4+y=uzy

Cau 5: (6 diem):Cho AABC ¢6 gocA < 90° . Vé ra ngoai tam giac ABC' cac tam giac vuong
can tai A la AABM va AACN

a) Chting minh rang: AAMC = AABN

b) Chittng minh: BN L CM;

c) Ké AH L BC (H € BC). Chiing minh AH di qua trung diém ctia MN.
Ciu 6 : (1 diém):Chobasda, b, cthbaman: 0<a<b+1<c+2va a+b+c=1.Timgid

tri nho nhat caa c.

Heét

Cdn bg coi thi khong giai thich gi thém.

@ Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
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HUONG DAN CHAM
Céu Noi dung biém
a) Ta co: ‘x‘ =15=1=15hodcz=—15
L . \ 1,5
+)Véiz = 1,5 va y=-0,75 thi
Cau 1 P =15 —4.1,5(=0,75) = 0,75 = 1,5(1 + 3) = 6 — 0,75 = 5,25
1,5
(5diem) +)Véi z =—1,5 va y = —0,75 thi
P=-15 —4(-15).(-0,75)~ 0,75 =-1,5(143)-0,75 = 6,75
b) A — 2237 —4°.81 _ 223" —223' 293'3-1) 1
(22.3>6 Lgtgr 2737203 223(3-1) 3 )
1
a) 2z = 3y; 4y = 5z ifzg;gziiizi;ﬂzi
3 2’5 4 15 10'10
o r_y_z_zHy+z W _1
15 10 8 15+104+8 33 3
10 8
ST =3y=—;2=— 1
Cau 2 3 3
(4 diéim)
b) |o+ 1+ |o + 2| +|o + 3| = 42 (1)
Vi VT >0 = 4z >0 hay 2 >0, do dé: 1
h+ﬂ=x+hh+ﬂ=x+zh+ﬂ=x+3
1
D=z+1+2+24+2+3=42=2=6
a) f(0) = 0 1
Cau3 3 1
B f—05)=—a.|—<| L1 1
(3diém) 2 2 2 2
b) f(~a)=—4(-a) —a =40’ —a 05

° Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
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DE KIEM TRA HSG MON TOAN 7

—f(a) = —[—4(13 + a] =4a’ —a
0,5
= (o) =~(e
Cau 4
au r+y=u1xy :xy—x:y:x(y—l)zyzhvzil
(1 diém) v
vizez=yy—1l=y—1+1liy—1=1y—1,
. y 0,5
dodoy—1=4+1 =y=2hoacy=0
Néu y =2 thi z =2
Néeuy=0thiz=0 05
Vay céc cdp s6 nguyén (x;y) la: (0,0) va (2;,2)
Caub5 |a)Xét AAMC vaAABN , co: Fry ’ N
(6 diem) AM = AB (AAMBvubng D
A B E
can) 10
AC = AN (AACN vudng A
can)
— 0,5
MAC = NAC
(=90° + BAC) 0s
Suy ra AAMC =AABN B . c
(€-g-0) Hinh v& 0,5 d
b) Goi I la giao diém ctia BN vé6i AC, K 1a giao diém ctia BN véi MC.
Xét AKIC va AAIN |, ¢o:
ANI = KCI (AAMC = AABN)
— 1
AIN = KIC (d8i dinh)
o 1
= IKC = NAI =90° , do &6: MC L BN 05

San phiam danh tang Tap thé thdy cé gido tham gia soan gido dn Day thém Todn 7!
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c)Ké ME | AH taiE, NF L AH taiF. GoiD la giao diém ctia MN va
AH.

—

“Tacé: BAH + MAE = 90° (vi MAB = 90°)

Lai cOMAE + AME = 90° , nén AME = BAH

Xét AMAE vaAABH ,vudng tai E va H, cé:

AME = BAH (chtng minh trén)
MA = AB
Suy ra AMAE = AABH (canh huyén-g6c nhon)

= ME = AH 0,25
- Chiing minh twong tir ta c6 AAFN = ACHA
= FN = AH 0,25
Xét AMED va ANFD, vuong tai E va F, co:
ME = NF(= AH)
EAE) = F/’NB (phu Véim Véﬁv ,mé]\TDE = FE?TV ) 025
= AMED = ANFD = BD = ND
Vay AH di qua trung diém caa MN. 0,25
Caub6 Vi 0<a<b+1<c¢c+2 nén
(1 diém) 0<a+b+1l+c+2<c+2+c+2+4c+2
=0<4<3c+6 (Vi a+b+c=1) 0,5
Hay 3¢ > -2 :>CZ—§.
Vay gi4 tri nho nhét caa c La: —g Khidé a+b :2 05

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo

cin thdo ludn, thong nhit dap dn va biéu diém truéc khi chim.

@ Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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PE SO 5. PE HSG CAP HUYEN
Bai 1: (4 diém)
Chting minh rang véi moi n nguyén dwong thi: 3" — 2" + 3" — 2" chia hét cho 10.
Bai 2: (3diém)
Cho 2 da thtc :P(a:) =1+z+2°+2° +2" +.. + 27 + 27 va

Q(:c) =1l—z+2° -2 +2" —...— 2™ + 22 Gi4 tri ctia biéu thitc P

1 1
—|+Q|=| co dan
biéu dién hiru ti 1a %; a,b € N; abla 2 sd nguyén td cung nhau. Chtrng minh a:5

Bai 3: (3 diém)

Cho day ti s6 bang nhau:
2a+b+c+d a+2b+c+d a+b+2c+d a+b+cH+2d
a b c d

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

Hay tim gia tri ctia biéu thtee: M =
c+d d+a a+b b+tec

Bai 4: (4diém)

a b
_l’_

Cho M = +
a+b b+c c+a

voia, b, c>0.

a) Chutng minh M > 1.
b) Chtng té rang M khong phai la s8 nguyén.
Bai 5: (3,5 diém)

Cho tam gidc ABC can tai A, trén canh AB ldy diém D, trén tia d6i ctuia tia CA 1dy
diém E sao cho CE = BD . Goi I 1a trung diém cta DE. chting minh ba diém B, I, C thang
hang.

Bai 6: (2,5 diém)
Cho AABC cantai A, co A =100° , tia phan giac ctia géc ABC cat AC tai D. Chiing minh:
AD+ BD = BC .

Heét

Cén b§ coi thi khong gidi thich gi thém.

@ Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
®



Todn Hoa téng hop

PE KIEM TRA HSG MON TOAN 7

HUONG DAN CHAM
Bai Pap an Diém
3n+2_2n+2 +3n_2n :(3n+2 +3n)_(2n+2 +2n) 1’0d
E ~10.3" —5.2" 1,5d
5 ; : ;
T | Vinnguyén duong nén 2":2 = 5.2":10 va 10.3":10 1,0d
Viy: 3"? —2"7 +3" —2"110 0,54
1 1 1 13 15 12009
Dit A= P|=|+Q|=|=2+|=|+|=| +|5] +..+|=] (D
2 2 2 2 2
3 2007
1 1 1
suyra 4A=10+|=|+|=| +...+|= (2)
2 2 2
12009 —% oW1z _
- Tee(1)va(2)suyra 34 =8 —|— = A= 2 — —_3a
E (1)va(2)suy [2] 3 3.2 )
2 3,0d
@ (2 diém)
(q]
Ta thdy: 2% —1 = 4" —1:3; 2 —1 va 2 1a2 sd nguyén t6 cuing nhau
nén 2" —1 = 3a.
3a =2"% —-1=16"" —1 . Vi 16™ b chirs6 tan cung la 6 nén 3a cd chir s8
tan cung la 5 suy ra s6 nay chia hét cho 5. 3,5 la 2 s6 nguyén t6 cung nhau
nén a:5.
Tir 2a+b+c+d a+2b+c+d a+b+2c+d a+btc+2d
a b c d
=>2a+b—|—c+d_1_a+2b—|—c+d_1= 1,04
2 a b
<@ a+b+2c+d a+b+c+2d
5 —1= ~1
[3) c d
[sp}
a+b+c+d a+b+c+d a+b+c+d a+b+c+d
= — = — 0,5d
a b c d
Néua+b+c+d=0thi a=b=c=d,khido: M=1+1+1+1=4 0,5d
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Néua+b+c+d=0thi a+b=—(c+d); b+c=—(d+a);

c+d:—(a+b);d—|—a:—(b+c). 1,0d
Khi d6: M = (—1) + (—1)+(-1) +(-1) =— 4.
. ~ a b b c c
a) Vi a,b,c > 0 nén: > ; > ; 1,04
a+b a+b+cb+c a+b+cc+a a+bdb+te
- a n b n c >a+b+c:1
a+b b+c c+a a+b+c 1,0d
Vay: M >1 (1)
b)Méza+b+c+b+c+a
E a+b b+c c+al la+db b4+c a-tc
<@ 1,04
]
< _ LI b b PSRN N N (O
<t a+b a-+bd b+c b+c c+a cH+a
Vi b - > 1 (twong ty cau a)
a+b b+c a+c &1
0,54
a b c
Suy ra: M = + + < 2. 2
y a+b b+c c+a @
Tt (1) va (2) suy ra: 1 < M < 2 nén M khong phai la sd nguyén. 0,5d
Hoc sinh vé hinh dung
A
£
N b
°] 0,54
n
Lar)
LN
B C

@ Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
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Ké DF//AC (F thudc BC)

DFB = ACB (2 goc dong vi) 154
Ma ABC = ACB (tam gidc ABC can)

o —

DFB = ABC = ADBF can tai D

DB = DF,ma DF = CE (gt) 0,5d
= DF =CF
= AIDF = AIEC (c-g-c) 0.5d
DIF = EIC
Vay: 3 diém B, I, C thang hang (vi 3 diém D, I, E thang hang) 0,5d
HS vé hinh dung
A
D 0,5d
B E F ¢

Trén canh BC 1dy 2 diém E,F sao cho:

BE = BA vaBF = BD . 0,5d

6 (2,5 diém)

HS chitng minh dwoc: AD = DE

HS chitng minh dugc: ADFE can tai D

0,5d
Suyra: DE = DF
HS chitng minh dwgc: ADFC' can tai F
Suyra:DF = FC .

1,04

Suy ra: DE = FC

Suyra: AD + BD = BC.

- Mt bai todn co thé’ co nhiéu cich gidi khic néu diing va phu hop déu dat diém t6i da. Gidm khdo
cin thdo ludn, thong nhit dap dn va biéu diém truéc khi chim.

Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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PE SO 6. PE HSG CAP HUYEN
Bai 1 (4 diém):

a) So sanh hai so: (f 5)39 va (f 2)91
b) Chttng minh rang: S6 A = 11" 4-12*""" chia hét cho133 , véi moin €N

Bai 2 (4 diém):

2013

+\x—3 <0

, ) , o A~ , o 2012
a) Tim tat ca cac cdp sO (:v; y) thoa man: (2:c —y+ 7)

b) Tim s6 ty nhién n va chirs§ a biét rang: 1+2+3+... +n = aaa

Bai 3 (4 diém): Ba 16p 7 & truong K c6 tat ca 147 hoc sinh. Néu dwa ésé’ hoc sinh cta 16p

74, isa’ hoc sinh ctia 16p 74, va %sé’ hoc sinh ciia 16p 7A, di thi hoc sinh gioi c&p huyén

thi s8 hoc sinh con lai ctia ba 16p bang nhau. Tinh téng s& hoc sinh ctia mdi l6p 7 & truong
K.

Bai 4 (4 diém): Cho tam gidc ABC 6 4 = 3B = 6C.
a) Tinh sd do cac gdc cua tam giac ABC.
b) Ké AD vudng géc véi BC (D thudc BC). Chitng minh: AD < BD < CD.

Bai 5 (4 diém): Cho tam giac ABC can ¢ A. Trén canh AB lay diém M, trén tia d6i cua tia
CA lay diém N sao cho AM + AN = 24B.

a) Chirng minh r.’img: BM = CN
b) Chttng minh rang: BC di qua trung diém ctia doan thang MN.

¢) Prong trung triec ctia MN va tia phan gic ctia goc BAC cit nhau tai K. Chitng minh
rang: KC 1 AC

Heét

Cén bj coi thi khong gidi thich gi thém.

Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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HUONG DAN CHAM
Bai Pap an biém
a) So sanh hai so: (— 5)39 va (— 2)91 2,0d
3
Taco: (-5)" = -5 = —(5°) = 125" 0,75d
3
(9" = 2" = (2] = —128" 0754
Ta thdy: 125" < 128" = —125% > —128" = (=5)* > (-2)" 0,5d
b) Chitng minh: S6 A = 11""* + 12" chia hét cho 133, véimoi n € N | 2,0d
1
Tacd: A=11""7 412" =11°-11" +12- (122) =121.11" +12.144"
4
di€ém = (133-12)-11" +12.144" =133.11" —12.11" + 12.144" 1,0d
=133.11" + 12.(144" - 11")
Ta thdy: 133.11":133
_ _ 0,5d
(144" —11"):(144 — 11) = 133 = 12.(144" —11"):133
Do d6 suy ra: 133.11" +12.(144" —11") chia hét cho 133
0,5d
Vay: s6 A = 11" 4+ 12*""" chia hét cho 133, v4i moi n € N
a) Tim tdt cd cdc cap s6 (x; y): 2,0d
Ta cé: 2012 1a s6 ty nhién chan = (2x —y +7)*" >0
0,5d
. 2013
va [z=3[>0 = |z-3 >0
2
, . 2012 2013
4 Dodo,tu(2:c—y+7) +‘:c—3 <0
didm 0,5d
2012 N 2013
suy ra: (2x—y+7) =0 va ‘x—?)‘ =0
= 2r-y+7=0({1)va z-3=0 (2) 0,54
Tx(2) = z =3 0,5d

a Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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Te(l) = y=224+7=23+7=13

Vay cdp sd (x; y) can tim la (3; 13)

b) Tim s6 ti nhién n va chir s6 a 2,0d
nin+1 —
Tacé:1+2+3+...+n:¥ va aaa = a.111 = a.3.37 0,5d
Dodo, tr 1+2+3+...+n = asa = n(n+1) = 2.3.37a
=n (n + 1) chia hét cho s6 nguyén & 37 0,5d
= n hodc n + 1 chia hét cho 37 (1)
Mit khae: 0D Gon <999 = n(n +1) <1998 = n < 45 (2)
2 0,5d
T (1) va (2) suy ra hoac n = 37 , hoac n +1= 37
_V6i n =37 thi aca = @ — 703 (Khong théa min)
V6 n-+1=57thi aaa = 2= — 666 (thoa min) 0,54
Vay n = 36 va a = 6.
Tinh tng s6 hoc sinh ctia m6i 16p 7 & treong K. 4,0d
Goi tong s6 hoc sinh ctia 74, 7A,, 7A, lan luotla a, b, ¢ (a,b,ceN¥)
1 1 1 1,0d
Theo baira ta co: a—ga:b—zb: c—gc M vaa+b+c=147
3
A Tﬁ)(*)jQ_a:?)_b:@:>12a:12b:12c:>i:i:i 1,0d
3 4 5} 18 16 15 18 16 15
diém | i
Ap dung tinh chat day ty sO bang nhau ta c6 :
a _b ¢ atb+tec _147_3 L,0d
18 16 15 18416415 49
Suyra: a =540 = 48,c=45 1,0d
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Vay tong s hoc sinh ctia 7A1, 7A2, 7As [an lwot 1a 54, 48 va 45.

a) Tinh s6 do cac goc cia AABC : 2,0d
T A=3B—60 = 2_B_C_A+B+C 1800, 1,0d
6 2 1 6+2+1 9
= A=6.20°=120° R
B =2.20° = 40° %
C =1.20° = 20° /N 1,0d
) ) . B D C
Vay: A=120°% B=40<«; C =20°
b) Chttng minh AD <BD < CD. 2,0d
4 |- TrongAACD 6
4 ~ —~ ~
7 ADC =90°% C = 20° = 70° = 50°
diem = 4 = 4 1,0d

-Xét AADB c6 B =40° <A =50° = AD<BD (1)

-Xét AABCc6 B=40">C =20 = AB<AC = AB*’<AC* (*

- Ap dung dinh ly Pytago cho hai tam giac vuong ADB va ADC c6:

AB? = AD’* + BD* va AC’ = AD’ +CD’

1
Do d¢, tir (*) = AD’ + BD’ < AD’ + CD’ .
= BD* < CD’ = BD < CD (2)
Tt (1) va (2) = AD < BD < CD
a) Chting minh rang: BM = CN 1,04

Theo gia thiét, ta co: A
5 2AB=AB+ AB=AB+ AM + BM
4 | AM+ AN = AM + AC + CN

di€m | AABC can 0 A = AB = AC Bﬁ&
Do d6, tir AM + AN = 2AB N

K

= BM = CN

San phiam danh tang Tap thé thdy cé gido tham gia soan gido dn Day thém Todn 7!
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b) Chttng minh rang: BC di qua trung diém ctia doan thang MN. 1,54
QuaMké ME // AC (E € BC)

0,75d
AABCcan 6 A = ABMFE can o6 M = EM = BM = CN
= AMEI = ANCI (g-c-g) = IM = IN

0,754
Vay: BC di qua trung diém ctia MN.
¢) Chitng minh rang: KC | AN 1,54
+ K thudc dwong trung truc cuia MN = KM = KN (1)
+ AABK = AACK (c-g-c) = KB = KC (2); ABK = ACK (*) 0,5d
+Két qua cau ¢/m caua) BM = CN (3)
+ T (1), 2) va (3) = ABMK = ACNK (c-c-c) = ABK = NCK (**) 0,5d

e —  ——  180°

+ Tt (*) va (*)= ACK = NOK = — = 90° = KC L AN 0,5d

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo

cin thao ludn, thong nhdt ddp dn va biéu diém trwéc khi cham.
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PE SO 7. PE HSG CAP HUYEN
Bai 1: (6 diém)
a) Tim x, biét ‘SL’ - 1‘ = %;

2
b) Tinh gia tri ctia bi€u thitc sau: A = Mv(ﬁ ‘:1: — 1‘ _2
3z —2 3
Bdi 2: (3 diém)
a) Tim chi s6 tan cuing ctia A biét A = 3" — 2" 43" - 2" bidt n € N’

n )4 .7 . A ? A2 3
b) Tim cdc gia tri nguyén ctia x dé Tt

5 nhan gia tri nguyén.
Bai 3: (4 diém)

Cho da thitc f (a:) xac dinh v6i moi x théa man: z.f (x + 2) = (:1:2 - 9) N (:1:)
a) Tinh £(5).

b) Chiing minh rang f(x) c6 it nhat 3 nghiém.

Bdi 4: (6 diém)

Cho tam gidc ABC, trung tuyén AM. Trén nira mit phang chita dinh C bo 1a dwong thang
AB dung doan AE vudng goc véi AB va AE = AB. Trén nita mit phang chita dinh B bo 1a
duong thang AC dung doan AF vudng goc voi AC vaAF = AC . Chiing minh rang:

a) FB = EC
b) EF = 24M
c) AM L EF.

Bdi 5: (1 diém)
Cho a, b, ¢, d la cac s6 duong. Tim gia tri nho nhat cua biéu thirc:

A:‘a:—a‘—l—‘a:—b‘—k‘x—c‘—k‘x—d‘

Heét

Cén bj coi thi khong gidi thich gi thém.
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HUONG DAN CHAM
Bai Hudéng dan cham biém
9 r—1= % T = g
a)Taco‘a:—l‘:§<:> 2<:> 1 4.0d
T—1=——= T =—
3 3
1
(6d) | b) Tir cAu a) Véi z = g thay vao A ta duoc A = %
— 2.0d
Vi xzé thay vao A ta dugc A:?2 0
a) A — 3n+2 _2n+2 + 3n o 2n
=93 +3" 42" 2" =(9+1).3" —(4+1).2" =10.3" - 5.2"
. 1.54
10.3":10va 5.2":10 (do n € N hay n >1)= A:10
2 | Chttng minh A chia hét cho 10 suy ra chit s6 tn cling ctia A 13 0
(3d) b) Ta co:
IS _22%0 14 D czen-2c00) = {2145) 1.5d
x—2 x—2 r—2
=z =13-3;7
a)TaC(')Véi:v:3:>f(5>=O 2.0d
b) 2 =0= f(0)] =0 = 2z = 0la mot nghié
) x f( ) x a mot nghiém 5 0d
3 x=3:>f<5):O:>x:5l‘amétnghiém
(4d) x =—3:>f(—1):0=>x:—1 la mot nghiém
Vay f(x) cé it nhat la 3 nghiém.
a) Ching minh AABF = AAEC(cgc) = FB = EC | 3.0d
y b) Trén tia doi ctia tia MA 1ay K sao cho
g AK =2AM .Tacdo AABM = AKCM
= CK//AB
T~ . = ACK +CAB = EAF + CAB = 180"
4 = ACK = EAF 154
(6d) AEAF va AKCA c6 AE = AB = CK; '
H AF = AC (gt); ACK = EAF

= AEAF = AKCA (cgc) = EF = AK = 2AM.
o) Tt AEAF = AKCA = CAK = AFE

—

= AFE + FAK = CAK + FAK = 90° 154
= AK | EF :

@ Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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Khoéng mat tinh tong quat, gia sta <b < c¢ <d
Ap dung BDT ‘a‘ + ‘b‘ > ‘a +b|, ddu bang xay ra = ab > 0 ta c6:

‘x—a‘-l—‘x—d‘z‘x—a‘-l—‘d—:v‘z‘x—a-l—d—:z:‘:d—a (1)

1.0d

‘x—b‘—i—‘x—c‘z‘x—b‘—k‘c—x Z‘x—b—i-c—:l:‘:c—b (2)
Suyra A > c+d—a—Db Dau “=" xay ra khi va chi khi dau “=" ¢ (1) va (2)

xéyra@(xfa)(df@ZOVé (x=b)(c—2)>0 a<z<dvab<x<c

(1d)

Dodd mind=c+d—-—a—-b&b<z<ec

- Mt bai todn co thé’ co nhiéu cich gidi khic néu diing va phu hop déu dat diém t6i da. Gidm khdo
cin thdo ludn, thong nhit dap dn va biéu diém truéc khi chim.
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PE SO 8. PE HSG CAP HUYEN
Bai 1: (2,0 diém)

a. Tim x, y biét: d+z_4 oy T4y =22
T+y 7

b.Cho =¥ va ¥— 2 Tinh p = 223y T12

3 4 5 6 3z + 4y + 52
Bai 2: (2,0 diém)
Thuwc hién tinh:
a, § =200 M 2 9

1 1 1 1

b P=1+=(1+2)+-(1+2+3)+—(1+2+3+4)+...+ —(1+2+3+..+16)
2 3 4 16

Bai 3: (2,0 diémn)
Tim x biét:

12345 3031 .,

a———— .= =
46 8 10 12 62 64

b £ +48+4+4 65+65+65+65+65+65_2x
34343 2 +2°
Bai 4: (4,0 diém)

Cho tam gidc ABC c6 B < 90° vaB = 2C . Ké duong cao AH. Trén tia d6i cua tia BA 1y
diém E sao cho BE = BH . Duong thang HE cat AC tai D.

a. Chitng minh BEH = ACB.

b. Chiing minh DH = DC = DA.

c. Lay B’ sao cho H la trung diém cta BB' . Chiing minh AAB'C' can.
d. Chting minh AEF = HC' .

Heét

Cdn bg coi thi khong giai thich gi thém.
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HUONG DAN CHAM
Bai 1: (2,0 diém)
= 28 +7x =28 + 4y 0,25
LT y_zty 0,25
4 7 447
4 7 11
T_Y_ T _ Y. Yy_E_ Yy_r T _ Yy _ 2 ) 025
3 4 15 2005 6 20 24 15 20 24 ’
30 60 96 304+60-+96
(1):>3_:v:4_y: 5z:3x+4y+5z 0,25
45 80 120 454+ 80+120
2
N a:—|—3y—|—4z: 3z 4+ 4y + 52 :2_33:3_3: 0.25
30460496 454804120 30 45
2x+3y+4z. 245 :1:>M:2x+3y+4z:186 0,25
186 3z +4y + 52 3r+4y+ 5z 245
Bai 2: (2,0 diém)
Thuwc hién tinh:
28 — 22011 _ 22010 _ 22009.“ _ 22 _ 2 0’25
2S_S:22011_22010 +22010_22009 +22009_'”_22 +22_2+2+1 025
S =2 _ 99710 4 q 0,25
S:22011_22011 +1:1 0’25
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p=1yi 23, 134 145, 11617 0,25
2°2 3 2 42 16 2

2 3 4 5 17

=—4—F+—+—-+..+— 0,25
2 2 2 2 2
1

:5(1+2+3+...+17—1) 0,25
1(17.18

= |———1|=176

2[ ; ] 0,25

Bai 3: (2,0 dién)

1 2
12345 303 . 0,25
2.2 23 24 25 26 231 2°
1.2.3.4...30.31
30 o6 =2 0,25
1.2.3.4...30.31.2%.2
1 .
z=—36 0,25
5 5
4.4 .6.6 e 0,25
3.3° 2.9°
4° 6° .
6) (4)
[_] [_] _ 0,25
3 2
22 =2" = =12 0,25
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Bai 4: (4,0 diém)

Cau a: 0,75 diém Hinh vé:
ABEH cantaiBnén E =H, 0,25 A
ABC=E +H = 2E 0,25 1
—_— ~ —_— —_— D
ABC =2C = BEH = ACB 0,25
Céu b: 1,25 diem . ; )
Chting to duwgc ADHC' céan tai D 0.50 Lo B
nén DC = DH . ’
ADAH c:DAH =90° —C 025 | =
DHA = 90° — H, = 90° — C 0,25
= ADAH cantaiDnén DA = DH. | 0,25
Cau c: 1,0 diem Cau d: 1,0 diem
AABB' can tai Anén B' = B=2C | 025 AB = AB'=CB' 0,25
B' =4 +Cnén20=A +C 050 | BE=BH=B'H 0,25
= C :E —=AAB'C cantai B’ Co: AE = AB+ BE
0,25 HC =CB'+B'H 0,50
= AE = HC

- Mt bai todn co thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo
cin thio ludn, thong nhdt ddp dn va biéu diém trwéc khi cham.
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PE SO 9. PE HSG CAP HUYEN
L. Phin trac nghiém khach quan: (6 diéin)

Ciu 1: Gia tri ctia x trong biéu thirc (\/; -1 =0,25 la:

>

L B.——;—= . C.o—=. D. —
4 4

I

> | ©
>~ | =

9.
"4

Cau 2: Cho x/é\y =50° , difm A nam trén Oy. Qua A vé tia Am.D€& Am song song véi Ox
thi s6 do ctia OAm la:

A.50° . B.130° . C. 50° va 130° D. 80° .

Cau 3: Choham so y = f(x) xac dinh véi moiz > 1 . Biét f(n) = (n - 1>.f(n - 1) va
f(1)=1.Gié tri ctia f(4) la:

A. 3. B. 5. C.6. D. 1.

Cau 4: Cho tam giac ABC vudng tai B, AB =6, A = 30°. Phan gidc goc C cat AB tai D.
Khi &6 d6 dai doan thang BD va AD Ian luot la:

A.2;4. B. 3; 3. C.4;2. D. 1; 5.
Cau 5: Choa™ = — 4 . Két qua cua 2a”" — 5 la:

A.—123 . B.—133 . C.123 D. —128 .

Cau 6: Cho tam giac DEF c¢6 E=F. Tia phan giac ctia géc D cat EF tail. Ta co:

A.ADIE = ADIF . B. DE = DF,IDE = IDF .
C.IE = IF: DI — EF D Ca A, B,C déu ding

Ciu 7: Biéta + b = 9 . Két qua ctia phép tinh 0,a(b) + 0,b(a) la:

A. 2. B. 1. C.0,5. D.1,5.
Céiu 8: Cho (a — b)2 +6a.b = 36 . Gia tri 16n nhat cta z = ab la:

A. 6 B.— 6 C.7. D.5.

Ciu 9: Cho tam giac ABC, hai duong trung tuyén BM, CN. Biét AC > AB . Khi d6 46 dai
hai doan thang BM va CN la:

A.BM <CN B.BM > CN C.BM < CN D. BM =CN

Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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Cau 10: Diém thudc d6 thiham s y = — 2z la:

A.M(—1;—2). B.N(1;2 ) C.P(o ;—2). D. Q(—l; 2)

Cau 11: Biét rﬁmg 1ai sudt hang nam cua tién gui tiét kiém theo mitc 5% nam la mot ham sd
theo sd tién guri:i = 0,005p . Néu tién gui 1a 175000 thi tién 1ai s€ la:

A. 8850 d B. 8750 d C.7850 d D.7750 d

Cau 12: Cho tam gidc ABC can tai A ;1 =20° . Trén canh AB ldy diém D sao cho AD = BC' .
S6 do cua goc BDC la:

A.50° B.70° C.30° D. 80°
II. Phan tu luan (14 diém)

Ciu 1.(3 diém)

a, Chting to rang: M = 75. (42017 +470 L+ 4+ 4+ 1) + 25 chia hét cho 10?

b, Cho tich a.b 14 s& chinh phurong va(a,b) = 1 . Chting minh rang a va b déu la s8 chinh
phuong.

Cau 2.(4 diém)

2.1 Cho da thitc A =2z.(x —3) — z(z — 7) — 5(x — 403)
Tinh gid tri cia A khiz =4 . Tim x d¢ 4 = 2015

2.2 Hoc sinh khéi 7 ciia mét treong gom 3 16p tham gia trong cay. Lop 7A trong toan bd
32,5% s0 cay. Biét sd cay 16p 7B va 7C trong duoc theo tilé 1,5 va 1,2. Hoi s6 cay ca 3 16p
trong duoc la bao nhiéu, biét sd cay cua 16p 7A trong duoc it hon sd cay cua 16p 7B trong
duocla 120 cay.

Céu 3.(5 di€m)

1. Cho doan thing AB. Trén cling mot nita mét phang c6 bo 1a duong thang AB vé hai tia
Ax va By Ian luot vudng goc voi AB tai A va B. Goi O la trung diém ctia doan thang AB. Trén

tia Ax 1ay diém C va trén tia By 1dy diém D sao choCOD = 90° .
a) Chting minh rang: AC + BD = CD.

AB®

b) Chitng minh réng: AC.BD =

2. Cho tam giac nhon ABC, triec tim H. Chitng minh rang;

e Sdn phdm danh ting Tdp thé thdy co gido tham gia soan gido dn Day thém Todn 7 !
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HA+HB+HC<§(AB+AC+BC)

Ciu 4.(2 diém)

Tim gia tri nhd nhat cua A, biét: A = ‘7:5 - 5y‘ + ‘Qz - 3x‘ + ‘:vy + yz + zz — 2000

Heét

Cdn bg coi thi khong giai thich gi thém.
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HUONG DAN CHAM

L. Phian trac nghiém khéach quan: (6 diéin)

Cau 1 2 3 4 5 6 7 8 9 10 11 12
b.an | A C C A B D B A C D B C
II. Phan tu luan (14 diéin)
Cau No6i dung chinh biém
1(4 M:75.(42°”+42°16+...+42+4+1)+25
diém) 0.95
= 25.(4 = (477 447 442 4 44 1)+25 '
0,25
- 25~[4(42°” LA 42 4t 1) - (420” L4 4% 4t 1)} 125
= 25.(42018 A 4) — 25 (420” L 1) 1925 0,25
0,25
=254 — 25 +25
0,25
=254 = 25.4.4*"" =100.4*":100
) 0,25
Vay M:10?
b, Dat a.b = ¢ (1)
0,25
Goi (a,c) =d nén a:d,c:d
Hay a = m.d va ¢ = n.d voi (m,n) =1 0,25
Thay vao (1) ta dwgc m.d.b = n’.d* 0,5
=m-b=n’d=bn’ vi (a,b) =-1= (b,d)
Van?ib = b= n? 0,5
Thay vao (1) tacé a = d* = dpcm
2(4 1. TacoA=22>—6r—2° + Tz — 5z +2015 = 2° — 4z + 2015
diém) a, Véi x = 4 ta duwgc A = 2015 1
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T =
b A=2015=2"—4z=0=2(z—-4)=0= A
Tr =

= OF? + OD* = 20B* + EB* + DB?

OE* = OB* + EB?
OD? = OB* + DB?

1
2. Goi sO cay ba 1op trong lan luot la a, b, ¢ (cay, a,b,ce N¥)
Theodébaitacd b:c=15:1,2vab—a=120 1
o =325%(a+b+c)
Vay ca 3 16p trong dugc s6 cay 1la 2400 cay 1
35 .
diém)
C y
D
a H : : By
)
0,25
E
1 A g 0,25
A, Vé tia CO cat tia doi cua tia By tai diém E.
0,25
Chtmg minh AAOC = ABOE(g—c - g) = AC = BE;CO = EO
0,25
Chiing minh ADOC = DOE (¢ — g —¢) = CD = ED
Ma ED = EB+ BD = AC + BD. 0,25
Tedd: CD = AC + BD (dpcm)
b, Ap dung dinh li Pytago vao cac tam gidc vudng BOE va BOD ta cé:
0,5
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Ma OE? + OD* = DE* Nén
DE® = 20B* + EB* + DB’

=208 + EB.(DE — BD)+ DB.(DE — BE)
0,25
= 20B’ + EB.DE — EB.BD + DB.DE — DB.BE

— 2082 + (EB.DE + DB.DE) —9BD.BE

= 20B* + DE.(EB T+ DB) —2BD.BE = 20B* + DE*> — 2BD.BE 095

Suy ra 20B* —2BD.BE = 0 = BD.BE = OB’

Ma BE =AC;OB=A7B.

AB

2 2

4

(dpcm)

2.

Qua H ké duong thang song song véi AB cat AC tai D, ké duong thang

song song v6i AC cat AB tai E 0,25

Tacé AAHD = AHAE (g -c-g)

= AD = HE;AE = HD 0,25

AAHD c¢6 HA < HD 4+ AD nén HA < AE + AD 1) 0,25
Tk &6 HE | BH

AHBE vudng nén HB < BE ) 0,25
Tuwong tw taco HC < DC 3)
T 1,2,3tacé HA +HB+ HC < AB+ AC (4) 0,25
Tuong tv HA + HB + HC < AB + BC (5)

HA + HB + HC < BC + AC 6)

Tir d6 suy ra HA + HB + HC < %(AB +AC + BC) dpem
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4 Ta cd|7z —5y| > 0; |22 — 3x| > 0 va |oy + yz + 22 — 2000 > 0
(27 NénA:‘7x—5y‘+‘2z—3x‘+‘xy+yz+z:v—2000‘20
diem) 1
Ma A =0 khi va chi khi
‘73: = 5y‘ = ‘Qz = 33:‘ = ‘a:y +yz + 2z — 2000‘ =0
Co: ‘7x—5y‘:0<:>7:1::5y<:>£:£
5 7
22— 32| =0 =2
2 3
oy + 2 + 2z —2000) = 0 & @y + yz + 22 = 2000
NN z =20y =28;2 =30
Tt d6 tim dwoc
r=-20y =—28;z =—-30 1
A>0,ma A=0 < (z,y,2) = (20;28;30) hoac (z,y,z) = (—20;—28;—30)
Vay min A = 0 & (z,y,2) = (20;28;30) hoac (z,y,2) = (—20;—28;—-30)

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo
cin thao ludn, thong nhdt ddp dn va biéu diém truéc khi cham.
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PE SO 10. PE HSG CAP HUYEN

Bai 1: Thuec hién phép tinh (6 diém).

+—.; b) ——|=+

4 19 |2

5.21.6Y —7.29%975 "

3 (2 5
a) 2|22
1703 9

B —1
1 (1) 5.45.9° — 4.3%.8°
-+ ; Q)

Bai 2: (6 diém)
a) Tim x, bié’t:Q(x — 1) - 3(2;5 + 2) _ 4(2x + 3) — 16 ;
b) Tim x, biét: 3l : ‘235 — 1‘ — 21

2 22

2r—y  3y—2z

¢) Tim x, y, z biét:
) y T

va x4+ 2z =2y.

Bai 3: (1,5 diém) Cho ti 1é thirc % = % .

Chitng minh rang : (a + 2c)(b + d) = (a + c)(b + 2d).
Bai 4: (4,5 diém) Cho tam giac ABC vudng tai A; K la trung diém ctia BC. Trén tia ddi cua
tia KA 1ay D, sao cho KD = KA.

a. Chiing minh: CD//AB.

b. Goi H Ia trung diém ctia AC; BH cit AD tai M; DH cat BC tai N .

Chtting minh rang: AABH =ACDH

c. Ching minh: AHMN can.

Bai 5: (2 diém): Chiing minh rang s c6 dang abcabe ludn chia hét cho 11.

Heét

Cén bj coi thi khong gidi thich gi thém.
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HUONG DAN CHAM
Bai 1: Thuee hién phép tinh (6 di€ém).

Giai:
312 51 9
Y2222
4 3 9) 4
312 519 3 1 9 0,75d
4 13 9/, 4 4 9 4
39 9 36 0,75d
=___+—:—:9
41 4 4
-1

o Sl

-1
-1

CC 0 PO PO P I - T B
19 2 3 4 19 1+ 1 1,04

2 1y

3

_45 2619 1,0d
19 19 19
5.4%.9° —4.3%.8°

<)

5.2".6" —7.2%.27°

5.4°.9” —4.3°.8°  5.2*17.3*" —2°.3%.2%

5210619 _7.0% 970 59009319 _ 7 92 336 01d
9% 318 (5.2 _ 32)
T gmgis (53—7) 01d
_ 10-9 1 05d
15—17 8 ’
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Bai 2: (6 diém)

a. Tim x, bit: 2(x-1)-3(2 x+2)-4(2 x+3)=16

20 —2—6x—6—8x—12 =16 0,254
—122 - 20 =16 0,25d
—122 = 36 0,50d
x=-3 0,50d
b. Timx, biét: 3~ |20 —1| = 2
2 22
n 1 s 1 ..
Néu x>§.Taco: (vinéu xz; thi2z -1=10) 0,25d
31 :or 1= 2
2 22
Tooe—n=2 0,254
2 22
2)(—1:Z:EZZ~§:E 0,254
2 22 2 21 3
QXZE—i—l:E 0,25d
3 3
x:E:2=Z>l (théa man) 0,254
3 3 2
~ 1 ,
Neéu x<§.Ta co: 0,254
31:\293—1\:2
2 22
Toa—omy=2 0,254
2 22
gy 8 0,25d
3 3

@ Sdn phdm danh tang Tap thé thdy c6 gido tham gia soan gido dn Day thém Todn 7!
®



Todn Hoa téng hop

PE KIEM TRA HSG MON TOAN 7

X:§Z(—2):—é<l 0,25d
3 3
Vay a::Z hoac :1::—é 0,254
3 3
c. Timx, y, z biét: 2~y = 3y1—52z va z+2=2y
T =+ 2 =2y taco:
z-2y+z=0hay 2z -4y+2z=0hay 2z -y -3y +22=0 0,254
hay 2z -y =3y — 22 0,25d
Vay néu: 20y _ 3y1—522 thi: 2z —y =3y — 22 =0 (vib =15 ). 0,25d
N 1
T 22 -y=0suyra: z = Ey 0,254
T 3y —22=0 va x+z=2y:>:v+z+y—2z:0hay%y+yz=0 0,254
3 2 1
hay —y—2=0hay y=—zsuyra: z =—z2 0,254
2 3 3
NS w1 1 2
Vaycacglatrlx,y,zcantlmla: x:§z;y:§z; 2 €L
0,54
y 1 3 y
hoac {SL’ = Ey;y e Rz = 54 hodc {z € R;y = 2z;2 = 3x} |
Bai 3: (1,5 diém) Cho ti 16 tht'rc%:§ .
Chiing minh réng : (a + 2¢)(b + d) = (a + ¢)(b + 2d)
Ta co: (a+26)(b+d):(a+c)(b+2d)
ab + ad + 2¢b + 2¢d = ab + 2ad + ¢b + 2cd 0,754
cb = ad suy ra: == 0,75d
b d
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Bai 4: (4,5 diém) Cho tam giac ABC vudng tai A; K la trung diém ctia BC. Trén tia ddi cua
tia KA 1dy D, sao cho KD = KA.

a. Chtng minh: CD//AB.

b. Goi H Ia trung diém ctia AC; BH cit AD tai M; DH cat BC tai N .
Chting minh rang: AABH =ACDH

c. Chiing minh: AHMN can.

Giai:

A H C

a/ Chitng minh CD song song voi AB.

Xét 2 tam gidc AABK va ADCK co:

0,254
BK = CK (gt)
BKA = CKD (d6i dinh) 0,254
AK = DK (gt) 0,254
= AABK = ADCK (c-g-c) 0,254
— DCK = DBK ;ma ABC + ACB = 90°= ACD = ACB + BCD = 90° 0,25d
— ACD = 90° = BAC = AB//CD (AB L AC va CD L AC ). 0,25d
b. Chitng minh rang: AABH = ACDH
Xét 2 tam giac vuong: AABH va ACDH co:

0,254
BA=CD (doAABK = ADCK )
AH =CH (gt) 0,25d
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= AABH = ACDH (c-g-c) 0,50d
c. Chitng minh: AHMN cdn.

Xét 2 tam gidc vudng: AABC va ACDA c6:

AB=CD ; ACD = 90° = BAC ; AC canh chung: =AABC =ACDA (c-g-) v
— ACB = CAD 0,25d
ma: AH = CH (gt) va MHA = NHC (vi AABH = ACDH ) 0,50d
= AAMH = ACNH (g-c-g) 0,50d
— MH = NH . Vay AHMN can tai H 0,50d

Bai 5: (2 diém): Chiing minh rang s c6 dang abcabcludn chia hét cho 11.

Giai:

Taco:  gbeabe = a.10° 4 b.10" + ¢.10° + a.10° +b.10 + ¢ 0,25d
= 0.10° (10° + 1)+ 510(10° 4 1) + ¢ (10° + 1) 0,50d
= (10° 4+ 1)(a.10* + .10 + ¢) 0,50d
= (1000 +1)(a-10 + b.10 + ¢) = 1001(a.10” + b.10 + c) 0,25d
=11.91(a.10° + b.10 + c}11 0,25d
Vay abcabe:11 0,254

Hét

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo
cin thao ludn, thong nhdt ddp dn va biéu diém truéc khi cham.
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PE SO 11. PE HSG CAP HUYEN
Cau 1 (2,5 diéin).

Tinh:

a) 7,3.10,5+7,3.15+2,7.10,5+15.2,7

b) (672 +127): (227" 4 15.4°.9")
Cau 2 (5 diéim).

So sanh A va B trong mdi trieong hop sau:

a) A= —2012 B —1999
4025 3997

b)A =3%; B=2"

2011 2011 2011 2011 2012 2012 2012 2012
c) A= + + +iintr————; B= + + +ont——

1.2 3.4 5.6 1999.2000 1001 1002 1003 2000
Cau 3 (5 diém).

a) Chttng minh rang: 3" + 3" + 3" 4-... 4+ 3" chia hét cho 120 (véi x €N)

r—2y 2z—4rx 4dy—3z
4 3

. Chttng minh rr?mg: g _Y_ i

b) Cho 3
3

) Cho f(x) la ham sd xac dinh véi moi x thoa man diéu kién f (xl.:c2> =f (:cl ) i (xQ) va

f(2)=10 . Tinh f(32).

Cau 4 (5 diém). Cho tam giac ABC cO AB < AC . Trén tia d6i ctia tia CA 1dy diém D sao
cho CD = AB . Goilla giao diém cac duong trung triec cia BC va AD.

a) Ching minh AAIB = ADIC
b) Chirng minh Al la tia phan gidc ctia goc BAC.

c) Ke IE vuong goc véi AB, chitng minh AE = %AD .

Cau 5 (2,5 diém). Cho 100 s6 htru ti trong d6 tich ctia bat ki ba s nao cling la mot sd am.
Chitng minh rang tat ca 100 s6 d6 déu la s& am.

Heét

Cén b§ coi thi khong gidi thich gi thém.
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HUONG DAN CHAM
CAU| ¥ DAP AN PIEM
Cau | a | 7,3.10,547,3.1542,7.10,5415.2,7
1 154 | =10,5-(7,342,7) +15.(7,3 + 2,7) 0,5
—10,5.104+15.10 0,5
254
( ) —105+150=255 0,5
b (69.210 + 1210) : (2”’.273 + 15.49.94)
1d 0,5
= (87272 42737 (273" +-3.5-2" . 3°)
0,25
_[o19 99 o8 99
=29 31 +2.3)]: 2% 32 +5)| 025
=(2.7) : 7=2
Cau | a | 2012 2012 1 1_ 1999 1999 _ 2012 _ 1999 1,5
2 o | 4025 4024 272 3998 3997 4025 3997
2012 -1 .
0z, 999.VayA>B 0,5
4025 ~ 3997
(54)
bl a=s =3 (3) =30 05
1,54 0,5
_ o3l _ 3\ o0
B=2 _2.(2) —928 05
Suyra A> B
c 2011 2011 2011 2011
A=T5 "534 T 56 T T 10992000
L5 . . . .
TN PO N U S DS S 023
23 4 5 6 1999 2000
0,25
1 1 1 1 1 1 1
— 2011+ == | s —
35 1999] |2 4 6 2000
S B A USRI SR S SIS SIS P OV S I
2 3 4 5 6 1999 2000 2 4 6 2000 0,25
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=2011. 1+1+1+1+....+L+L]— 1+1+1+....+L+L]
2 3 4 1999 2000 2 3 999 1000
0,25
1 1 1 1 1
= 2011. + + +iiitF—+— 0.25
1001 1002 1003 1999 2000 ’
B = 2012. L + ! + L +..... —l—L
1001 1002 1003 2000
Suyra A<B 0,25
a 3 3T 3t L 4 gorio
Cau 2,5d :(3x+1 + 3x+2+ 3x+3+ 3x+4)+(3x+5 4+ 3x+6 4+ 3x+7+ 3x+8)++ 0’75
(3z+97 +3z+98 + 3u+99 + 3z+100)
2 3 4 4 2 3 4 96 2 3 4 0’75
:31(3+3 +3 +3)+3“ (3+3 1343 )+...+3” (3+3 +3 +3)
(54) 05
=3".120 4 3"".120 +... 4+ 3"7.120
0,5
=120(3" + 37" +...+37")120 (dpem)
b _ _ _
3x42y:22 34x=4y232.8uyra:
1,54
437 —2y) 3(2z—41) 24y—32) 120 —8y+62—122+8y—6
(9616 y):(z9 w):(y4 z) 1228y z29 c+8y—62_, 0.75
Vay 2= _ggp—0y LYy
2 3 0,25
S S PN SN 0,25
2 4
\ \ T Yy oz
Tt (1) va (2) ta dwoc — = < = —
(1) va(2) xS =37] 0,25
c |'Vi f(xl.x2> = f(:c1>.f(:v2> nén
1d F(4)=f(22) = £(2). £(2) =10. 10 =100 0,5
f(16) = f(4.4) = f(4) . f(4) =100.100 = 10000 0,25
£(32) = £(16.2) = f(16).f(2) = 10000.10 = 100000 0,25
Hinh vé 0,5
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Cau A
4
(5d)
P
B c
il
3
D
!
a | Villagiao diém cac duong trung triee cua BC va AD 0,25
1,5d |nén IB=1C, IA=1ID 0,5
Laic6 AB = CD (gt) 0,25
Do d6 AAIB = ADIC (c.c.c) 0,5
b | AAID cano, suy ra DAI =D 0,5
1,5d —— 2 0,250
AAIB = ADIC (cau a), suy ra BAI =D 5
Vay Al la tia phan giac cua goc BAC
¢ |KéIP L AD , tacd AAIE = AAIP ( canh huyén-gdéc nhon) 0,5
1,54 . s i 0,25
= AE = AP Ma AP = ATD (viP la trung diém AD)
0,5
Suy ra AE = %AD 0,25
a | Trong 100 s6 da cho, phai c6 it nhat mot s6 am (vi néu ca 100 s6 déu 0,25
Cau | 14 duong thi tich ctia ba s6 bat ki khong thé 1a mot s6 am). 0.25
. Ta tach riéng s6 am d¢é ra. Chia 99 s6 con lai thanh 33 nhém, mdi nhém
3 thtra s0.
AN \ e X 7 N 7o \ N A OA N e 2 7 0’25
Theo dé bai, m6i nhom déu co tich la mot s6 am nén tich cia 33 nhém
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(2,5d

tiec 1a ctia 99 sO 1a mot sO am.

Nhén s6 &m nay v6i s6 am da tach riéng tir dau ta duoc tich cua 100 s6 | 0,25
la mot s6 dwong
b | Sap x&p 100 s6 da cho theo thit tu ting dan, chang han

1,5d | a, <a,<a,<...<a 0,25
Cacsd nay déu khac 0 (vinéu c6 1 thira s6 bang 0 thi tich ctia né véi
hai thtra s6 khéc cling béng 0, trai véi dé bai). 0,25
Xét tich a.a,.0,, <0 = a,, <0 (vinéu a, >0 thia, >0 ,a,>0 ,
tich ctia ba s6 nay khong thé la mot s am). 0.95
Vay a, a,, a,, ..., a, lacacsdam.
Xét tich a,.a,.a,; <0 ma a,a, >0 nén a, <0 0.25
Xét tich a,.a,.a,,, <0 ma aa, >0 nén a 6 <0 0,25
Vay tat ca 100 s6 da cho déu 1a s6 am. 0,25

- Mt bai todn co thé’ co nhiéu cich gidi khic néu diing va phu hop déu dat diém t6i da. Gidm khdo

cin thdo ludn, thong nhit dip dn va biéu diém truée khi chim.
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PE SO 12. PE HSG CAP HUYEN

Bai 1 (5 diém)
1295 462 1073 or5 402
a) Thyec hién phép tinh: A= 2 ‘36 49" 5T : 25°.49
(223) +8'3° (125.7) +5°14°
b) Tinh gia tri biéu thic: B=123+2344345+456 +...+17.18.19

¢) Tim mot s6 tw nhién c6 3 chit s6, biét rang néu tang chir s6 hang tram thém n don vi
dong thoi giam chit sd hang chuc va giam ch s6 hang don vi di n don vi thi duwgc mot

s0 ¢6 3 chir s6 gap n lan sd c6 3 chit s6 ban dau.

Bai 2 (3 diém)
a) Tim cac s6 x, y, z biét rang: 3r =4y, by = 62z vazyz = 30 .
b) Tim x biét: :lf—l+§:—l,6+§
2| 4 )
Bai 3 (3 diém)

1) Cho ham sd y = f(x) = (m— 1)x

a) Tim m biét: f(Q) - f(71> =7

b) Chom =5 . Tim x biét f(3 —2z) = 20

2) Cho céac don thirc A = —%X?yz2 , B= —%nyZQ , C=x%

Chting minh rang cac don thikc A, B, C khong thé cting nhan gia tri am.

Bai 4 (7 di€fm). Cho AABC nhon c6 gc')c;l = 60° . Phan gidc ABC cat AC tai D, phan gidc

ACB cit AB tai E. BD cit CE tai I.
a) Tinh s6 do gdc BIC.

b) Trén canh BC 1dy diém F sao cho BF = BE . Chting minh ACID = ACIF.
¢) Trén tia IF 1&y diém M sao choIM = IB + IC . Chting minh ABCM la tam giac déu.

Bai 5 (2 diém)

Tim s6 tw nhién n thoa man diéu kién: 2.2° +3.2° +4.2' +...4+n-2" =2"™"

Heét

Cdn bg coi thi khong giai thich gi thém.
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HUONG DAN CHAM
BAI NOI DUNG PIEM
212 35 _ 46 92 510 73 _ 255 492 212 35 _ 212 34 510 73 _ 510 74
a2 9 5" 49" 2" 3 5" .
(22-3)6 L gty (125.7>3 514 91236 1 ol235 5973 | 500l 0.5
912 3¢ (3 _ 1) 510 73 (1 — 7)
_ _ 0.5
223" (3+1) 570 (1 + 23)
g2 956 05
3.4 9
_ 1 -10_7 0.5
6 3 2
4B =1.2.3.4+ 2.3.4.(5 - 1) T 3.4.5.(6 . 2) 4+ 17.18.19.(20 . 16) 0.5
AB=123442345 1234+34562345+17.18.19.20 — 16.17.18.1¢ 05
1 AB =17.18.19.20 0.5
(5d) B = 17.18.19.5 = 29070 0.5
Goi s0 ¢6 3 chir s6 caim tim la abe (a, b, c1aSTN ¢4 1 chit s6,a = 0 )
0.25
Theo baira ta co: (a + n)(b—n)(c —n) = n.abc
= 1oo(a + n) + 1o(b - n) 4 (c . n) — n(looa +10b + c)
= 100a +100n +106 —10n +c—n = 100an + 10bn + cn
- 100(71—1)(1+10(n71)b+(nf1)c=89n 0.25
- (n _ 1) (100a 1+ 100 + c) — 89n
= 89nin—1 ma (89; n—1):1nén nin—1 0.25
Tim duwoc n =2
SO ¢d 3 chir sO can tim 1a 178 0.25
T _YYV_Z2_ T _YV_Z2_y 0.25
4 36 5 8 6 5
=z = 8k, y = 6k, z = bk 0.25
2 2z = 30 = Sk.6k.5k = 30 = 2406° = 30 = k — — 0.5
(3d) 2
:}:L':Zl,y:g’zzg 0.5
1 3 3 3 8 3
o+t =-16+ sz o+ =242 ,
Y R 5 4 ‘ 5 5 0.25
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=|r——+ 3_ 1 0.25
2l 4 '
=T — 1 = l 0.5
2| 4 '
>r=—;2= 1 0.5
4 4
Vi fQ)—f(-)=7=>m—-2)-2—(m—-1)-(-1)=7 0.25
la|]=2m-44+m-1=7 0.25
=>3m—>5b=T=>m=4 0.5
V(’)im=5tac()héms5y=f(:c)=4x 0.25
1b | Vi f(3—22)=20= 4(3 —2z) =20 0.25
=12-8x=20=>x=—1 0.5
3 Gia st ca 3 don thirc A, B, C cuing c6 gia tri am 025
(3d) = ABC c6 gi tri am 1) ‘
Mat khac: A B.C = §x6y4z4 0.25
2 3
Vi §x6y4z4 >0Vz,y = ABC>0 Vux; ¥y 2) 0.25
Ta thay (1) mau thuan véi (2) = diéu gia s sai. 0.95
Vay ba don thiic A, B, C khong thé cung c6 gia tri am. '
Vé hinh dung, ghi dung gia thiét, két luan
4
7d) 0.5
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BD la phan giac cua goc ABC nén El = 23; = A'%C
s 0.5
CE 1a phan giac cia géoc ACB nén 6’\1 = 6; = AZﬂ
4 | Ma tam giac AEC\CO' A+B+C = 180° suy ra 0.5
60° + ABC + ACB = 180°
— ABC+ACB =120° = B, + C, = 60° 05
— BIC = 120° 0.5
ABIE = ABIF (cgc) = BIE = BIF 0.5
BIC = 120° = BIE = 60° = BIE = BIF = 60° 0.5
b | Ma BIE + BIF + CIF = 180° = CIF = 60° 0.5
CID = BIE = 60° (d.d) = CIF = CID = 60° 0.5
= ACID = ACIF (gcg) 0.5
Trén doan IM 1dy diém N sao cho IB =IN = NM = IC 0.5
= ABIN déu = BN = BI va BNM = 120° 0.5
¢ | = ABNM = ABIC (cgo) 05
— BM =BC vaB,= B, = ABCM déu 05
Dat S=12.2° 432" +42" +... +n2"
S=28-8=(22"+3.2' +42° .. +n-2") (2.2 +3.2' + 42" +...+n.2") 0.5
5 §=n-2" =2 — (2 42 442 4 2) 0.5
(2d) Dit T=2"+2'+...+2"" +2' . Tinh dwoc T=2T - T = 2" —2° 0.5
=S=n2""-2"-2""4+2° = (n—1).2""
m—1)-2""=2"" = n-1=2"=2n=2" +1=1025 0>

- Mt bai todn co thé’ co nhiéu cich gidi khic néu diing va phu hop déu dat diém t6i da. Gidm khdo
cin thao ludn, thong nhdt ddp dn va biéu diém truéc khi cham.
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PE SO 13. PE HSG CAP HUYEN
Cau 1. (1,5 diéin)

)M = 9 11 __3 5 1.
7T 1 2015
,4——+— 1--0,8754+0,7
9 11 6

b) Tim x, biét:

z” —I—‘a:—lH =2 +2.
Cau 2. (2,5 diem)

a+b—c b+c—a c+a-—b

a) Cho a, b, c 1a ba sd thuc khac 0, thoa man diéu kién: ;
c a

142
a

142
C

Hay tinh gi4 tri ctia biéu thirc B = 1+ % .

b) Ba 16p 7A, 7B, 7C cung mua mot s6 goi tam tir thién, lac dau s6 gdi tam dy dinh chia
cho baldp tilé véi 5:6: 7 nhung sau d6 chia theo ti1¢ 4: 5: 6 nén c6 mot 16p nhan nhiéu
hon du dinh 4 géi. Tinh tong sd goi tdm ma ba 16p da mua.

Cau 3. (2,0 diem)

a) Tim gia tri nho nhat cta biéu thie A = ‘256 + 2‘ + ‘2:5 — 2013‘ vdi x la s6 nguyén.

b) Tim nghiém nguyén duong ctia phuong trinh z +y + z = zyz .

Cau 4. (3,0 diém) Cho X/A\y = 60° c0 tia phan gidc Az . Tt di€ém B trén Az ké BH vuodng
gbéc voi Ay tai H, ké BK vudng géc véi Az va Bt song song v6iAy , Bt cat Az tai C. Tir
Ckeé CM vudng goc véi Ay tai M . Chiing minh :

a ) Kla trung diém cua AC.
b) AKMC la tam giac déu.
¢) Cho BK =2cm. Tinh cac canh AAKM

Cau 5. (1,0 diém). Choba sd duong 0 <a <b < ¢ <1 chétng minh re‘“mg:

a b c

+ + <2
be+1 ac+1 ab+1

Heét

Can b coi thi khong giai thich gi thém.
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HUONG DAN CHAM
Céu Noi dung biém
1) Tac: M = 579 171— 13 3 EE
L14——+— 1——0,875+0,7
9 11 6
2 2.2 1 1.1
|5 9 11 3 4 5| 2014 0.954
T, 7T 7 7, 7|05 |
5 9 11 6 8 10
Cau1 i 1, 1) 111 0.25
! B 5 9 11 3 4 5)| 2014
(1,5 diem) 71_1 1) 71 11 " 5015
5 9 11 213 4 5
_2_2.2014_0 0.254
7 7] 2015
Dviz’+ |z —1>0 nén(l) = 2+ |z—1|]=2" +2 hay‘:v—l‘z? 0.25d
Hoz=3 0.25d4
1)
+Néua+b+c=0
Theo tinh chat day ti s6 bang nhau ,ta co:
a+b—c_b—i—c—a_c—l—a—b_a+b—c+b+c—a+c+a—b_1
c N a N b N a+b+c N
Cau 2 0.25d4
.a+b—c b+c—a ct+a—>
o v lma 1= = +1=2
(2,5 diem) c a b
a+b b+c cH+a 0.25d
= = = :2
c a b
R b a c b+allct+allb+c 0.254
Vay B=|14+—||1+—||14+—|= =38 :
a c b a c b
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+Néua+b+c=0

Theo tinh chat day ti s6 bang nhau ,ta co:

2013

Vay Min A =2015 khi —1<z < , T EL

a+b—c_b+c—a_c+a—b_a+b—c+b+c—a+c+a—b_0 0.25d
c B a B b B a+b+c B
my &tb-ec _btc—a ,_cta-b .,
c a b
a+b b+c c+a 0.25d
= = = :]_
c a b
R b a c b+allc+al|lb+c 0.254
Vay B=|1+—||1+—||1+—|= =1
a c b a c b
2) Goi tong s6 gdi tam 3 16p cung mua la x ( x 1a sO ty nhién khac 0)
S6 goi tam du dinh chia chia cho 316p 7A, 7B, 7C ltuc dau lan lwot 1a:
a b c 0,25d
5 6 7 18 18 18 18 3 18
N ey L4 . e . , 0,25d
SO goi tdm sau do chia cho 3 16p lan lugtla a’, b’, c’, ta co:
1 1 1 ! ! 1
4 5 6 15 15 15 15 3 15
So sanh (1) va (2) tacd: a > a’;b = b';c < ¢ nén lép 7C nhan nhiéu 0,25d
hon liac dau.
Véy:c'fc:4hay6—x—7—x:4:>i:4:>x:360
15 18 90
0,25d
Vay s6 goi tam 3 16p da mua la 360 goi.
1) Taco: A= |2z +2|+[20 — 2013 =| 2z + 2| + | 2013 — 2z | 0,25d
,25d4
2‘2$+2+2013—2x‘=2015 025
Cau 3
2 ~ “_ygr 2 . 2013
(2,0 diém) | Dau “=” xay ra khi (2x+2)(2013—2x)20<:>—1§x§7 0.254
0,254
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2) Vix,y,znguyén dueongnéntagiastt 1 <z <y <z

Theo bai ra 1:i+i+i§%+i 1_3

2 2 2

=2"<3=2=1
Thay vao daubaitacé 1+y+z=yz=y—yz+1+2=0
=yl—-2)-(1-2)+2=0 0,25d
=y -DE-1)=2
THl: y—1=1=y=2vaz—1=2=2=3 0,254
TH2: y—1=2=y=3vaz—-1=1=2=2
Vay c6 hai cdp nghiép nguyén thoa man (1,2,3);(1,3,2) 0,25d
Vé hinh , GT _KL
0,25d
Ciu4 |a AABC cantaiBdo CAB = ACB (: ]124\0) va BK 1a duong cao | 0,5d
P 0,25d
(B,0diem) | _. BK ] duong trung tuyén= K la trung diém ciia AC
b, AABH = ABAK ( canh huyén + géc nhon )
,25d
=>BH=AK(haicanht.}'/)méAKzéAC 025
1
, 0,254
Tacéd: BH = CM (t/ccdp doan chan)
ma CK:BH:%AC:>CM:CK = AMKC la tam gidccan (1) 0.95d
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Miit khdc MCB = 90° va ACB = 30°
0,254
= MCK =60° (2)
Tw (1) va (2) = AMKC la tam giac déu
) Vi AABK vuéng tai K ma KAB = 30° = AB=2BK =2.2=4cm |025d
Vi AABK vuong tai K nén theo Pitago ta c¢:
AK = VAB? — BK? =16 —4 =12
0,254
MéKC:%AC:KC:AK:\/ﬁ
AKCM déu = KC = KM = 12
- 0,254
Theo phanb) AB = BC = 4
AH=BK =2
HM = BC (HBCM la hinh chi* nhat)
0,254
=AM =AH+HM =6
Cau5 Vio<a<b<e<l1nén:
(1 diém) (a—1)(b-1)>0<ab+1>a+b< 1 < L PR < ¢ (1)
ab+1" a-+b ab+1 a+b
0,254
a a b b
Twong tu: < (2) ; < (3)
be+1 b+ec ac+1 a-+ec
a b c a b c 0,254
Do d6: + + < + + 4)
bc+1 ac+1 ab+1 b+c¢c a+c a-+bd
Ma % b PRI 2a n 2b n 2¢ :2(a+b~|—c):2 ®) 0,254
b+c¢c a+c¢c a+b a+b+c a+b+c a+b+c a+b+c
Tir (4) va (5) suy ra: —— 4+ —— 4+ S <2 (dpem)
y "be+1 ac+1 ab+1" p 0,25d

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo
cin thdo ludn, thong nhit dap dn va biéu diém truéce khi chim.
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PE SO 14. PE HSG CAP HUYEN
Cau1: (4,0 diém)

7 3
A (o 5 4 16
1. Thiec hién phép tinh: A = .
2°.5" +512

r+16 y—25 2z+9
16 25

2. Cho va2r®—1=15.Tinh B=z +y + 2

Cau 2: (4,0 didm)

1. Tim x, y biét: x(m—y):% va y(a:—y): —%.

2. Tim x biét: (a: — 3)[30 —|—l > 0.
2

Cau 3: (5,0 diém)

A [N ~? A A 7 - 8 1 e <14 A~
1. Tim s6 tu nhién n dé phan s6 i co gia tri 16n nhat.

2. Cho da thttcc p(x) =ax’ +bx*> +cx +d véia, b, ¢, d 1a cac hé s6 nguyeén. Biét rﬁmg, D (a:) :H

v6i moi x nguyén. Chiing minh r§ng a, b, ¢, d déu chia hét cho 5.

3. Goia, b,c 1a do dai cac canh ctia mdt tam giac. Chitng minh ring: | 2

Ciu 4: (5,0 diém). Cho tam giac ABC can tai A. Trén canh BC 1dy diém D (D khéc B, C).
Trén tia d6i cta tia CB, 14y diém E sao cho CE = BD. Puong vuong goc véi BC ké tir D cat
AB tai M. Puong vudng goc véi BC ké tir E cat duong thang AC tai N, MN cét BC tai I.

1. Chting minh DM = EN.
2. Chttng minh IM = IN, BC < MN.
3. Goi O la giao ctia dwong phan gidc goc A va duong thang vudng géc véi MN tai 1.
Chting minh rang ABMO = ACNO . Tlt d6 suy ra diém O ¢ dinh.
Cau 5: (2,0 d) Cho cac s6 thuc duwong a va b thoa man o' + 4" = o' + """ = o' +b'”
Hay tinh gia trj ctia biéu thitc: P = o*™* + ™.

Heét

Cén bj coi thi khong gidi thich gi thém.
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HUONG DAN CHAM
Céu Noi dung biém
2757 9 (3Y 257 9 3) 2,0
1 A_[5]' +[4] [16] _[5']+[4'16] 2w P3)
T 254512 2054202 _27.52+27.22_27(52+22)_2'
2.Tacd: 22" —1=15e2r =16 1’ =82’ =2" =z =2. 0,5
1 Su}’ra:gzy_%:z—i_9
9 16 25 0.25
(4,08) ,
Do dé, tacd: > =¥ =2 95394 y =57,
9 16
18 9 e
A 4 9=50 2 =41,
9 25 0,5
Vay B=z+y+2 =24 57+ 41 =100. 0,25
1. Trlr titng v& hai dang thiic da cho ta duoc:
2
3 3 9 2 3 0,75
zlz—y)—ylz—y)|=——|——|Elz—yllz—y|=—E z—y) =|£=
s sle )= -2 e o= la) = 2 o fo-of = [£2
Suyra:z -y = :I:% 0,25
Thay = — —évéohaidén thl’xcdéchotaduocx—l' L
y Yy 5 & . 2,y 0 0,5
2 3 . 22 , 1 1
Thay 2 —y = — vao hai dang thitc da cho ta dugc z = —E;y = o
(4,04) 0,5
\ 1 N 1 o 0,25
2. Tk (a:—S) x+§ >0suyraz -3 va x—i-Ecungdau.
X A 1 A 4 05
Dethaya:—3<x—|—§nentaco: ’
0,5
. x3Véx+%cﬁngdu’ong(:)x—3>0<:):v>3 0,5
\ . . 1 1
J a:f3va:1:—i—gcungam @x—i—§<0¢>x<—§
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Trang 66

0,25
Véya:>3hoécx<—%
 n—g8 2(Tn—8) 7(2n-3)+5 7 5
1. Ta co: = = 4 <
2n—3  2(2n—3)  2(2n-3) 2 2(2n-3) 0,75
Phan s da cho c6 gid tri 16n nhat khi va chi khi L 16n nhat
(2n-3) 0,25
Titr d6 suy ra: n = 2. 0,75
Vay gia tri 16n nhat ctia phan s6 da cho bang 6 khi n = 2. 0,25
2. Vi p(:v)ES v4i moi x nguyén nén p(O)zde 0,25
pl)=a-+b+c+di5 (1) 0,25
p=1) = —a+b—c+d5 () 0,25
\ \ ks . 0,25
T (1) va (2) suy ra 2(b + d):5 va 2(a +¢):5
: . . 0,25
3 | Vi2(b+d)i5, ma (25)=1nénb+di5=bib
0,25
(5,0d) p(2)=8a+4b+2c+ds5 ma d:5;b:5 nén 8a + 2¢:5. 095
Két hop véi 2(a + ¢)i5 = 6ai5 = ai5 vi(6;5) =1 . Tir d6 suy ra ¢i5
Vay a, b, ¢, d déu chia hét cho 5. 0,25
\ A a a a—+a
3.Via <b+c nén <l= @
b+c b+c b+c+a
0,25
Tuwong tw, ta co: <l= b < b+b . (2
ct+a c+a c+a+b
0,25
€ 1 C ot g
a+b a+b a+b+c
0,25
T (1), (2) va (3) suy ra: b +— 2a+2b+2622.
b+c c+a a+b a+b+c
0,25
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A
M
B 1 C E
D
N
o
1.
Tam giac ABC can tai A nén ABC = A/CY?; NCE = A/CY?; (d6i dinh) 0,75
Do d6: AMDB = ANEC(g.c.g) = DM = EN . 0,75
4
2.Ta c6 AMDI = ANEI(g.c.g) = MI = NI 0,5
(5,0d)
Vi BD = CE nénBC = DE .
Laic6 DI < MI, IE <IN nén DE = DI+ IE < MI+ IN = MN 0,75
Suy ra BC < MN. 0,25
3) Ta chitng minh duoc:
AABO = AACO(c.g¢) = OC = OB, ABO = ACO. 0,75
AMIO = ANIO(c.g.c) = OM = ON.
Ta lai c6: BM = ON. Do d6 ABMO = ACNO(c.c.c) 0,5
= MBO = ]VC\O, Ma: MBO = ACO suy ra NCO = A/C\O, ma day la hai goc
ké biinén CO_L AN. 0,5
Vi tam giac ABC cho trudc, O la giao ctia phan gidc goc A va duong vuong goc
v6i AC tai C nén O cd dinh. 0,25
5 Ta c6 dang thic: a'” + ' = (aml + bm) (a + b) —ab (amo + bmo) vGi moi g, b. 0,5
(ZIOd) Kéft hop V(’jl. (1/100 + blOO — 0/101 + b101 — a102 + b102
0,5
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Suyra:1:(a+b)—ab<:>(a—1)(b—1>:0.
100 101 102 0’5
a=1=14+0"=14p"=14+0""=p=1
=

b=1=14ad"=14a¢"=14ad"=0a=1 0,5

DO dé P — a2014 + b2015 — 12014 _|_ 12015 — 2

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo
cin thdo ludn, thong nhit dip dn va biéu diém trudéc khi chim.
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PE SO 15. PE HSG CAP HUYEN
Bai 1: (4,0 diém).

a) Tinh gia tri biéu thttc A= [2% + 3, 5] : [—4% + 3%] +7,5

4 2 9
b) Rat gon biéu thi: ~ B= —o-2 4.0
26 +2.40.9"

¢) Tim da thttc M biét rang: M + (53:2 — 2xy) = 62 + 9zy — o°.

)2014

Tinh gid tri cia M khi x, y thoa man (295 — 5)2012 + (33/ +4) <O0.

Bai 2: (4,0 diém).

1
X+ =
5

_1

a) Tim x : 1
2

b) Tim x, y, zbiét: 22 = 3y; 4y =bzvaz+y+2 =11

n+1

¢) Tim x, biét : (:v - 2) = (x + 2)n+11 (V6in la s6 tu nhién)
Bai 3: (4,0 diém).

a) Tim d6 dai 3 canh cta tam giac c6 chu vi bang 13cm. Biét do dai 3 dwong cao twong ting
[an lwot 1la 2cm, 3cm, 4cm.

b) Tim x, y nguyén biét: 22y —z —y = 2
Bai 4: (6,0 diém). Cho tam gidc ABC (AB < AC , B = 60° ). Hai phan gidc AD va CE cta
AABC catnhau 61, tr trung diém M ctia BC ké duong vudng géc véi duong phan gidc Al
tai H, cdt AB ¢ P, cat AC 6 K.

a) Tinh Zl%*

b) Tinh d6 dai canh AK biét PK = 6cm, AH =4 cm.

c) Ching minh AIDE can.
Bai 5: (2.0 diém) Chting minh rang J10 13 58 vo 4.

Heét

Cdn bg coi thi khong giai thich gi thém.
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HUONG DAN CHAM
Noi dung biém
Cau a: (1 diém)
A= [2% + 3,5] : [—4%—1— 3%] + 7,5
05d
T 7 —25 22 15
— | — —|— — | — - _|_ _
3 2 6 7 2
= 35 : —43 + 15 0,54
6 42 2
-5 15 490 645 155
43 2 86 86 86
Cau b: (1 diém)
Be 2.81.27% + 4.6° 0,5d
27.6" +27.40.9"
21830 4 21 37
Bai 1 T9U3 1935
(4,04) ' 0.5
2.3%(2 +3°) o
910 37, (24 T 3.5) 3
Cau c: (2 diém)
M + (53:2 — 2xy> = 62" + 97y — ¢’ 0.5
= M =62 +9zy —y° — (53:2 — 2:vy) 0,5
= M =62" 49y —vy° — 52> +2zy = 2" + 1lzy — /°
Taco (20 —5) +(3y+4) <0
Y = 0.25
2012
, (235 ) >0 2012 2014
Tacod: s014 :>(2x—5) —I—(3y—|—4) >0
(By+4] >0 0.5
N 2012 2014 2012 2014
Ma(22—5) +(3y+4] <0=(20-5] +(3y+4] =0
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2012 0.25
(2e-5) " =0 _|r=25 |72
=> 5 +4>2014 0:> 1Vay
Yy = =_1= —_1=
Y 3 Y 3
2
Viay M = |- _|_11><§>< I I :§_£_E — 1159
3 4 3 9 36
1 1 1
o x4+H==
2 5
1
TH+—==——=
2 3
0,254
:L'+l_1
2. 5 6
(1,0d) . )
THl: z4+ == =2 =——
6 30 0,254
TH2 x-i—l_——:x:_l_l:_ﬂ
5 6 5 30 0,25d
Vay 2= —a—ip— — 1L 0,25d
3 30
, x Yy x Y 0.25d4
Tacod: 2z =3y suyra — == hay — = —
Y Ty Y s T 10
Y z Y Z
4y =5z suyra = =— hay — = —
Y YRS T ™ 078
.~ T y oz
b. Vav — =< ==
V15T 10 8 0.5d
(1,54) Theo tinh chét day ti s6 bang nhau
z_y_z_ xzt+y+z 1 _1 0.5d
15 10 8 15+1048 33 3
10 8
Suyra z=5y=—,2=— 0.25
y y 5 3
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(l‘ + 2)n+1 — (fL' + 2)n+11
(z+2)" —(z+2"" =0 0.25
(z+2)" 1= (z+2)"|=0
c |TH1: (x+2)""=0suyraz=-2 05
1,5 |TH2:1—(z+2)" =0
diém
(z+2)° =1 0.25
*rx+2=1suyraz=-1
*r+2=—-1suyraz=-3
Vay 2 = -2,z =-Lz=-3 0.5
Goi d6 dai ba canh ctia tam giacla x, y,z (cm) ( x,y,z > 0) 0,25 d
Theobairatacdé: z+y+ 2 =13
va 2z =3y=42=28,,,
0,75 d
a Suy ra A
6 4 3
(2.0d) | Ap dung tinh chat day ty s8 bang nhau
p g yty &
£_£_3=x+y+z_§_l 0,75
6 4 3 6+4+3 13 0.25
Bai 3 suyraz =6 y=4; 2=3 '
KL:
(4.0d) S —
doy —2x —2y =4
05d
202y —1) -2y +1=5
b (2y—1)(20-1) =5 05d
(2,0d) | HS xét 4 treong hop tim ra ( x, y) = {(1; 3);(3; 1);(—2; O);(O;—2>}
( Mbi treong hop dung cho 0.25 d) 1d
vay( ay) ={(1:3):(3:1):(-20);(0:-2)}
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Bai 4

(6.0d)

P
a/ Tacd A/B\C’ = 60° suy ra E‘l\C + 1?674 =120° 0.5d
AD la phan giac cta BAC suy ra IAC = l]XA\C
2 0.5d
1 CE la phan giac cua ACB suy ra ICA = %ETCTA
(2.0d) 0.5d
Suy ra IAC +ICA = % 120° = 60° 0.25d
Vay AIC = 120° 0.25d
b/ Xét AAHP va AAHK co
PAH — KAH ( AH 1a phan giac cua 54\0 ) 054
AH chung
5 | PHA = KHA = 90°
2d) Suyra AAHP =AAHK (g-c-g) suy ra PH = KH (2 canh twong 05d
ung). Vay HK = 3cm
Vi AAHK vuong ¢ H theo dinh ly Pitago ta c6 0.5
AK* = AH* 4+ HK* =4 +3 =25 0.25
Suyra AK =5 cm 0.25
¢ | Vi AIC =120°
(2.0d)
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Do d6 AIE = DIC = 60° 025d
Trén canh AC lay diém F sao cho AF = AE 05d
Xét AEAI va AFAI c6
AE = AF
EAI = FAI
Al chung
Vay AEAI = AFAI (c-g-c)
suy ra IE = IF (hai canh twong tng) (1) 0-25
AIE = AIF = 60° suyraF/‘IazzIE—KIEzinc’
0.5
Xét ADIC va AFIC c6
ITIE:E/‘I\C:(SO" ; Canh IC chung; I?IE:ETC\I 0.25
Suy ra ADIC = AFIC (g-c-g)
Suyra ID = IF' (hai canh twong tng) (2) 0.25
Tt (1) va (2) suy ra AIDE cantail
Bai 5 Gia str \/10 1a s hitu ty 0.25d
(2,0d) . 0.5d
V10 =2 (ablass tunhién, b khac0;(a;0) =1)
b 0.25d
(1:2
P 10 Suy ra a® = 10b°
0.25d
ai2=a’i4=10b"i4 = b2 = bi2
0.5d
Vay (a;b) = 1 trai gia st.
Nén 10 1as8 v ty 0254

- Mt bai todn cd thé’ cé nhiéu cich gidi khdc néu ding va phu hop déu dat diém t6i da. Gidm khdo

cin thao ludn, thong nhdt ddp dn va biéu diém truéc khi cham.
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