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1. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH AN GIANG 2016-2017
Bai 1. a) Khong ding may tinh bé tdi, hay tinh gia tri bicu thic

A= (V264 5V2)\/19 - 5V13

B_ ? —\r  3r—\x
T+ +1 N
Rit gon B va tim x dé B = 1.
Bai 2. a) Cho parabol (P) : y = az? Tim hé s6 a dé dudng thing (d) : y = 2 cit (P) tai
hai diéem A va B sao cho tam gidc AOB vuong.
b) Tim tham s6 m dé phuong trinh

2+ (m—2)r—(m—1)2m—-3)=0

c6 hai nghiem phan biét sao cho nghiém nay bang binh phuong nghiém kia.

b) Cho biéu thiic

Bai 3. a) Giai phuong trinh
(Vz —3+2)?%*+x=3.

b) Giai hé phuong trinh

1 3
+—— =-2
r—2 y+1
5 2
r—2 y+1

Bai 4. Cho tam giac ABC (AB > AC) ngoai tiép duong tron (I). Goi D, E, F lan lugt
la tiép diém ctia duong tron (I) véi cac canh BCO, AC, AB. Cac dudng thang DE, DF lan
lugt cat tia Al tai K va L, goi H 1a chan duong cao ha tit A xuéng BC.

a) Gia st ZBAC = a°, tinh s6 do ZBIC theo a.

b) Ching minh BK || EF.

¢) Goi M 1a trung diém BC. Chiing minh ti giac KM LH noi tiép.

Bai 5. Cho hai s6 thuc z,y thtaman 0 < 2z < 1,0 <y < 1 va x +y = 3zy. Tim gia tri
16n nhat va gia tri nhé nhét ctia biéu thic

P =24+ y* —4day
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2. D& THI TUYEN SINH LGP 10 THPT CHUYEN TiNH AN GIANG 2017-2018

13 2
Bai 1. Cho x = ————. Tinh gia tri ctia bieu thitc A = 2% — 8z + 15.

19 +8v/3
Bai 2. Cho ham s6 y = az + b (a # 0) ¢6 do thi 1a dudng thang (d) trén mat phang toa
do Oxy. Viét theo a va b phuong trinh dusng thang (d'). Biét ring (d) va (d') vuong goc
v6i nhau dong thoi cit nhau tai mot diém thuoc truc hoanh.

Bai 3. Tim z, y, z biét

24 (y—z+1)7 =0
5y —3z—9 =0

Bai 4. Cho hai phuong trinh bac hai tham s6 m sau
2x2+(m—1)x—3:0,
42 — (m = T)z — 9 =0.
a) Tim m dé ca hai phuong trinh déu c6 nghiem.
b) Tim m dé hai phuong trinh da cho c6 it nhat mot nghiem chung.
Bai 5. Cho tam gidc ABC noi tiép duong tron tam O. Biét A = 60°% B va C 1a hai goc
nhon c6 s6 do khac nhau. Vé cac dudng cao BE, CF cla tam giac ABC (F, F lan lugt
thuoc AC, AB).
a) Chiing minh rang BCF = BEF.
b) Goi I 1a trung diém ctia BC. Chitng minh tam gidc IEF 13 tam giac déu.
c¢) Goi K la trung diém ctia EF. Chting minh rang I K song song OA.

Bai 6. Trong mot hinh vanh khin véi cac ban kinh duong tron 1a 10R va 8R. Xép cac
hinh tron c¢6 ban kinh R tiép xuc vdi ca hai duong tron ciia hinh vanh khan sao cho cac
hinh tron nay khong chong 1an nhau. Héi xép duge nhiéu nhat bao nhiéu hinh tron nhu
thé?
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3. D& TaI TUYEN SINH L6P 10 THPT CHUYEN TiNH BA Ria VONG TAU 2007-2008
Bai 1. a) Rit gon biéu thiic
2 — /1 20 ++/r 2z —1)
T rivitl v viol
b) Tim cac s6 nguyén x, y théa man dang thic

2+ +y+1=a’4+2y°+ay

Bai 2. Cho phuong trinh
22+ (4m+ Dz +2(m — 4) = 0.
a) Tim m dé phuong trinh c6 hai nghiém phan biét z;, x5 thda man diéu kien zo—z1 = 17.
b) Tim hé thic lien hé gitta hai nghiém khong phu thudc m.
Bai 3. a) Giai hé phuong trinh

r+y =+v4z-1
y+z =+4r—1.
z4+x =44y —1

b) Cho z, y 1a cac s6 nguyén duong théa man z + y = 2007. Tim gia tri nho nhat, 16n
nhat ctia biéu thic
F=zx(2® +y) +yy* +2)

Bai 4. Cho mot diém P & ngoai duong tron (O). Qua P ké cat tuyén PM N v6i dudng
tron. Céc tiép tuyén clia dudng tron tai M va N cit nhau tai Q. Qua Q ké duong théng
vuong goc véi OP, cit OP tai E va cit duong tron (O) tai I va K (I nam gitta Q va K).
Goi F la giao diém ctia OQ va M N. Chitng minh 5 diem P, I, F, O, K cling nim trén
mot duong tron.

Bai 5. Cho tam gidc ABC ¢6 ba géc nhon ndi tiép dudng tron (O). Goi I 1a mot diém

trén cung nhé AB. Goi M, N lan lugt 14 hinh chiéu vuodng goc ctia I trén cac dusng thing
BC, AC. X4c dinh vi trf ctia I dé M N ¢6 do dai 16n nhat.
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4. DE THI TUYEN sINH L6p 10 THPT CHUYEN TiNH BA RiA VONG TAU
2014-2015 (VoOnG 1)

Bai 1. a) Rit gon biéu thiic

A=ToVE s iV

2-V2
b) Giai hé phuong trinh
3r+2y =13
{29& +3y =127

c¢) Giai phuong trinh
=5z +6=0

1
Bai 2. Cho parabol (P):y = —53(:2.

a) Vé parabol (P).

b) Chitng minh ring néu duong thang (D) : y = —x + m di qua diém A(—4;8) thi (D)
va (P) khong c6 diém chung.
Bai 3. a) Cho phuong trinh 22 + mz — m — 1 = 0 (m 1a tham s6). Tim tat ca cac gia tri
ctia m dé phuong trinh trén c6 hai nghiém z, x5 thda man

r7 + 13 — 6wy = 8.
b) Giai phuong trinh
2+ 2V +1=2

Bai 4. Cho duong tron (O), duong kinh AB va diém M c6 dinh thuoc dudng tron (M
khac A va B). D la diém di dong trén doan thang AM (D khac A va M). Dudng thang
BD cit (O) tai K (K khac B). Hai dudng thiang AK vi BM cit nhau tai C.

a) Chitng minh t giac KCM D noi tiép.

b) Ké MH | AB tai H. Chiing minh

AM.BM
2228 _ VAK® + BRC.
HM +

c¢) Duong thang C'D cit AB tai I. Chiing minh IC' 1a phan giac ctia géc MIK.

d) Xéc dinh vi tri cia diém D trén doan AM dé tich DB.DK dat gia tri 16n nhat.
Bai 5. Cho hai s6 duong a, b théa man a + b + ab < 3. Chiing minh

1 1
a+b a+b-3

—(a+b) > i(ab—B).
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5. D& THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BA Ria VONG TAU
2014-2015 (VONG 2)

Bai 1. a) Rit gon biéu thiic
TA/T + Y /Y 2./y
NEE Vit

véixz >0,y >0,z #y.
b) Gidi phuong trinh

:p2—|—4<\/1—x—|—\/1—|—3>—8:0.

c) Giai hé phuong trinh

Ty — 2+ y =6
(z+1)?2+(y—2)? =8

Bai 2. Trong hé toa do Oxy, cho dudng thing A : y = kx — k + 2 (k 1a tham s6 khac 2).
Tim k sao cho khodng céach tit gbc toa do O dén dudsng thang A 16n nhat
Bai 3. a) Tim tat ca cac s6 tu nhién n sao cho

p=23n>—Tn*+3n+6

1a mot s6 nguyén to.

b) Cho a, b 13 hai s6 duong thay déi va thod man

(Va+2) (Vb+2) >0
Tim gi4 tri nhé nhat cia biéu thitc
a’ b3
~ +

a?+2b% b+ 2a?
Bai 4. Cho trudc dudng tron (O) va diém M nim ngoai (O). Tit M vé dén (O) hai tiép
tuyén M A, MB (A, B la cac tiép diém) va cat tuyén MCD thay ddi nhung khong di qua
O (C nam gitta M va D). AB cit OM tai E. Cac tiép tuyén ctia (O) tai C' va D c&t nhau
tal S.

a) Chiing minh AM EC dong dang v6i AM DO.

b) Chiing minh

EB AC
ED ~ AD’
¢) Chitng minh diém S nam trén mot duong thing ¢ dinh.
Bai 5. Cho hinh binh hanh ABCD c¢6 dién tich 25 (S > 0). Goi M la diém tiy ¥ trén
canh AB (M # A, M # S). Goi P la giao diém ctia MC va BD, @ la giao diém ctia M D
va AC. Xéc dinh vi tri clia diem M trén canh AB sao cho tit gisc CPQD cé dién tich nhd
nhat
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6. D& THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BA Ria VONG TAU
2016-2017 (VONG 1)

Bai 1. a) Rit gon biéu thiic

1 1 22 — /6

A= + +
V3+1 V3-1 V2

3r—y =1
20 +3y =8

22 +2r—8=0

b) Giai hé phuong trinh

c¢) Giai phuong trinh

Bai 2. Cho parabol (P) : y = —2% vi dudng thang (d) : y = 42 — m.

a) Vé parabol (P).

b) Tim tat ca cac gia tri ctia tham s6 m dé (d) va (P) c6 ding mot diém chung.
Bai 3. a) Cho phuong trinh tham s6 m sau

v —5r+3m+1=0.
Tim tat cd cac gia tri cia m dé phuong trinh trén cé hai nghiem phan biét x;, x, thda
man
‘:L‘% — :C§| = 15.
b) Giai phuong trinh
(z—1)*=2*—22+3

Bai 4. Cho ntita dudng tron (O) c¢6 dudng kinh AB = 2R. C'D la day cung thay ddi clia
nita dudng tron sao cho CD = R va C thuoc cung AD (C khac A va D khac B). AD cét
BC tai H; hai duong thang AC cit BD cét nhau tai F.

a) Chitng minh tt giac CFDH nai tiép.

b) Ching minh CF.CA = CH.CB.

c¢) Goi I 1a trung diém ctia HF. Chiing minh OI la tia phan gidc ctia goc COD.

d) Chiing minh diém I thuoc mot dusng tron ¢ dinh khi C'D thay doi.
Bai 5. Cho a,b, c 13 ba s6 duong théa man ab + bc + ca = 3abc. Chitng minh ring

a n b n c_ o 3
a?+bc bV 4+ca ZH4ab T 2
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7. D& THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BA Ria VONG TAU
2016-2017 (VONG 2)

Bai 1. a) Cho z > 1. Rut gon biéu thiic

A= (VimT-1)7+ 4 —3+4Vz -1

b) Giai phuong trinh
c4+ Va2 +3z+2=avVr+2+ Vo + 1.
c) Giai hé phuong trinh

{Q;—l—y =3+ 1y

22+ =18

Bai 2. a) Tim tat ca cac cip s6 nguyen to (p; ¢) théoa man
p* —5¢* = 4.
b) Cho da thic f(x) = 2* + bx + c¢. Biét b, ¢ la cac hé s6 duong va f(x) c¢6 nghiem.
Chiing minh rang f(2) > 9/c.

Bai 3. Cho z,y, 2 1a ba s6 duong théa man z2 + y? + 22 = 3zyz. Chitng minh ring
72 o2 22
+ + > 1
y+2 z+4+2 x+2

Bai 4. Cho hai duong tron (O; R) va (O’; R') cat nhau tai A va B (OO’ > R > R'). Trén
nita mat phang bd 1a OO’ ¢6 chita diém A, ké tiép tuyén chung M N ciia hai duong tron
tren (véi M thuoc (O) va N thuoc (0)). Biét BM cat (O') tai diem E nam trong dudng
tron (O) va dudng thang AB cat MN tai 1.

a) Chiing minh rang MAN + MBN = 180° va I 1a trung diém ctia MN.

b) Qua B ké duong thang (d) song song véi M N, (d) cat (O) tai C va cat (O') tai D
(v6i O, D khac B). Goi P, @ lan lugt 14 trung diém ctia CD vai EM. Chiing minh tam
gidc AME dong dang véi tam giac AC'D va cac diem A, B, P, @ ciing thuoc mot dudng
tron.

¢) Chitng minh tam gidc BIP can.

Bai 5. Cho tam giac ABC' c6 ba géc nhon va H 1a tryc tam. Chitng minh réng
HA HB HC
>
pcteatap2V?
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8. D& TaI TUYEN SINH L6p 10 THPT CHUYEN TIiNH BA Ria VONG TAU
2017-2018 (VONG 1)

Bai 1. a) Giai phuong trinh
1’ — Tz —8=0.

3 —2y =7
r+3y =-5

A= VB2V - V3

b) Giai hé phuong trinh

c¢) Rit gon bicu thiic

. 3 . )
Bai 2. Cho ham s0 y = §$2 c6 do thi (P) va duong thang (d) : y = mez —m + 2 (m la

tham s0).
a) Vé (P).
b) Chiing minh (d) luon cit (P) tai hai diém phan biét v6i moi gia tri ciia m.

Bai 3. a) Cho phuong trinh 22 — (2m — 1)z + m? — 2m — 1 = 0 (m la tham s6). Tim téat
ca cac gia tri cia m dé phuong trinh c6 hai nghiém 1, 2, théa méan 22+ 13 — 119 = 4.
b) Giai phuong trinh
(x+1)2+3=2"+21+2.

Bai 4. Cho tam gidc ABC vuong tai A (AB < AC), ndi tiép duong tron (0). Ké AH
vuong goc véi BC' tai H; AO cét (O) tai N khac A. Goi E 1a hinh chiéu ctia B trén duong
thang AN.

a) Chitng minh tt giac AEH B ndi tiép.

b) Ching minh BH - AN = AB- NC.

¢) Ching minh HE song song véi C'N.

d) Goi I, J lan lugt 1a tam duong ron noi tiép cac tam giac AHB va AHC; BI c¢ét C'J
tai M. Ching minh AM vudng goc véi I.J.
Bai 5. Cho a, b, ¢ 1 céac s6 thuc duong. Tim gia tri 16n nhat ctia biéu thic

a’*b+b*c+c*a 1

P = (A2 b2 2
Zrpya 3 TrEe)
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9. b TaI TUYEN SINH L6p 10 THPT CHUYEN TiNH BA Ria VONG TAU
2017-2018 (VONG 2)

Bai 1. Cho a > 0, a # 1. Rt gon biéu thiic

va+1l a-—1 Wa
P:<\/5—1_\/5+1+4\/5>'a—1

Bai 2. a) Giai phuong trinh
(x —2)vVx —3 =3z —6.
b) Giai hé phuong trinh

2 +ay—2y2 =0
3T + 2y = bxy

Bai 3. a) Cho da thic P(z) = ax? + bx + ¢ v6i a,b,c € R. Biét P(z) > 0 véi moi = € R.
Chitng minh ring
ba + b+ 3c
a—b+c
b) Cho p la s6 nguyén t6. Tim tat cd cic s6 nguyen n dé A = n* + 4nP*! 1a s6 chinh
phuong.

> 1.

Bai 4. Cho z, y la cac s6 thuc duong. Tim gia tri nhé nhat ctia biéu thiic

T 1 1
F=0 +yy2 + (E+§> 2( +97)

Cho tam giac ABC nhon (AB < AC), noi tiép duong tron (O). Goi I 1a tam dudng tron
noi tiép tam giac ABC. Tia Al cit (O) tai J khac A. Duong thang JO cit (O) tai K khac
J va cit BC tai E.

a) Chiing minh rang J la tam dudng tron ngoai tiép tam giac JBC va JE - JK = JI°.

b) Tiép tuyén ctia (O) tai B va C cit nhau tai S. Ching minh rang S.J-EK = SK-E.J.

c¢) Dudng thang SA cit (O) tai D khac A, duong thang DI cat (O) tai M khac D.
Chitng minh JM di qua trung diém ctia doan thang IE.
Bai 5. Cho tit giac 16i ABCD. Goi M, N lan lugt la trung diém ctia AD va BC; AN cat
BM tai P, DN cit CM tai Q. Tim gia tri nhé nhat ctia biéu thiic
NA ND MB MC
NP TN TP T g

S:
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10. D& THI TUYEN SINH LGP 10 THPT CHUYEN TiNH BAC GIANG 2006-2007
Bai 1. Giai hé phuong trinh

y+azy? =622
1+ a2%y? =5z?

Bai 2. Goi x1, 75 1a hai nghiém ctia phuong trinh 22 — 42 + 1 = 0. Ching minh s6
S = 2002 4 32002 khong phai 1a s6 chinh phuong nhung cé thé phan tich duge thanh tong
clia ba s6 chinh phuong lién tiép.

Bai 3. Trong tat ca cac tam giac nhon ABC noi tiép trong mot dudng tron ban kinh 1,
hay tim tam gidc lam cho biéu thitc sau dat gia tri nhé nhat
1 1 1

F=— 44—
ma+lb hc

trong d6 myg Iy, he 1lan lugt 1 do dai cac duong trung tuyén ké tit A; phan gidc trong cla
goc /B va duong cao ha tu C.

Bai 4. Cho f(z) = a* + az® + ba? + cx + d v6i a,b,c € R. Biét f(1) = 10, f(2) = 20,
f(3) = 30. Tinh

p— 1—10[]‘(12) +F(=8)] + 18

Bai 5. Cho cac s6 nguyén x, y théa man
3% 4+ 3y* — 22y + 22 + 2y — 8 = 0.
Tim gié tri 16n nhat va gia tri nhé nhat cia biéu thic
T'=xz+zy+y
Bai 6. Cho cac s6 thuc a, b théa man 0 < b < a < 2, 2ab < 2b + a. Chiing minh rang
a’+b* <5
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11. D& THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BAc GIANG 2010-2011
Bai 1. Cho biéu thtc
T 2x—\/5+2+x r—1 zyr+1
B NG T—T  r+T

a) Rat gon 7.
b) Tim tat ca cac gia tri clia z nguyen dé T nguyén.

Bai 2. Goi 71, 25 la cdc nghiém nguyen ctua phuong trinh bac hai 22 — 5 +2=0.
a) Tinh gia tri ctia biéu thic H = |3 — x| + |39 — 11] .
b) Chiing minh ring S = (5 — 2v/17) 20 (5+ 2\/17)2010 1a s6 nguyen.

Bai 3. Xac dinh tat ca cac gia tri clia tham s6 m dé hé phuong trinh sau c6 nghiem

{\/(x+1)2+y2+\/(x—1)2+y2 =2

3v1—y?+2|x| =4-m

Bai 4. Cho nita duong tron (O) dudng kinh AB = 2R, (R la mot do dai cho trude). Hai
diém M, N chay trén nita dudng tron (O) sao cho M thuoc cung AN va do dai day MN
bing R.

a) Tinh tdng cac khodng cach d tit hai diém A, B dén duong thang (MN).

b) Goi E la giao diém ctia day AN va BM. Tinh ban kinh ctia duong tron (O;) ngoai
tiép tam giac EM N theo R.

¢) Dudng thang AM cat duong tron (O;) tai diém thit hai K, (K # M). Tim gia tri 16n
nhat cta dién tich tam giac KAB khi M, N thay ddi trén nita duong tron (O) nhung van
théa man gia thiét ciia bai toan.
Bai 5. Cho f(z) = 2 + bz + ¢. Chiing minh ring néu f(z) > 0 v6i x € R thi f(x) c6 thé
phan tich thanh tong cac binh phuong ctia hai nhi thitc bac nhat (ttc 1a chiing minh ton
tai cac so thiic my, ma, ni, ny véi my # 0, ma # 0 sao cho

f(z) = (miz +ny)? + (mox 4+ n2)?)
Bai 6. Biét ring véi hai s6 thuc khong am a, b bat ki ta luon ¢6 a + b > 2v/ab. Dau ding
thitc x4y ra khi va chi khi @ = b. Chiing minh réng
a) V6i ba s6 thyc khong am a, b, ¢ bat ki ta luon c¢6
a+b+c> 3Vabe.
Dau ding thic xay ra khi va chi khia =b = c.
b) Véi ba s6 thuc duong z, y, z bat ki ra luon c6
1 1
r+y+z+1 (z+1)y+1)(z+1)

Khi nao xay ra dau dang thic?.

1
< -,
8
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12. D& THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BAC GIANG 2011-2012
Bai 1. Cho biéu thtc
g ] a-z av/a—ayz| [(Va+Vx)*] 37—5\/§+37+5\/§
| Va—r a—x av/a+az\x | 8 8

a) Rat gon A.
b) Trong truong hgp A c6 nghia, hdy so sanh (c6 giai thich) A véi A2,

Bai 2. Giai hé phuong trinh

z(2® + 4y?) =8y (y*+1)
VOr +6+ /202 +7 =7 '

Bai 3. Cho céac s6 a = 111...11 (gom 2012 chit s6 1), b = 1000...005 (trong d6 ¢6 2011 chi
s6 0) va T = v/ab + 1. Chting minh rang T 1a s6 nguyén. Hay tim s6 du trong phép chia T
cho 7.
Bai 4. Trén duong tron C tam O, ban kinh R vé day AB < 2R. Tu A, B vé cac tiép
tuyén Az, By v6i duong tron C. Lay diém M bat ki trén cung nhé AB. Goi H, K, I lan
lugt 1a chan cac duong vuong goc ha tit M xubng AB, Ax va By.

a) Chiing minh ring M H?> = MK.M1I.

b) Gid st AM cat KH tai E, BM cat HI tai F. Ching minh ring E'F 1 tiép tuyén
chong ctia hai duong tron ngoai tiép cac tam giac MEK, MF1I.

¢) Goi D la giao diém thit hai clia hai duong tron ngoai tiép cic tam gidc MEK va
MPF]I. Chting minh riang khi M di chuyén trén cung nhé AB thi dudng thing DM ludn di
qua mot diém c¢b dinh.
Bai 5. Cho hai da thiic

Px)=a2+ax® +b2® +cx +1, Qz) =2+ ca® +br* +ar+1

véi a # c. Biét cac phuong trinh P(z) = 0, Q(x) = 0 ¢6 hai nghiém chung. Hay tim tat ca
cac nghiém ctia hai phuong trinh do.
Bai 6. Cho cac so thuc ay, as, ..., a1 € [1;3] va thod man

Tim gia tri nhé nhat ctia P = a; + as + ... + ago11.
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13. D& THI TUYEN SINH LGP 10 THPT CHUYEN TiNH BAc GIANG 2012-2013

1
ﬁ—l_ﬂ'

b) X4c dinh gia tri clia a, biét dd thi ham s6 y = ax — 1 di qua diém M (1;5).

Bai 1. a) Tinh

Bai 2. Rt gon biéu thiic
Ao 12 a—3\/a—|—2+1
Va—2 a—2ya Va—2

Bai 3. a) Giai hé phuong trinh

v6i a > 0, a # 4.

20 —5y =9
{33: +y =5
b) Chiing minh rang phuong trinh
P +mr+m—1=0
luon c6 nghiém véi moi gia tri cuia m. Gid st x1, x9 la hai nghiém cia phuong trinh da
cho. Tim gia tri nho nhat ctia biéu thic
B = 1]+ x5 — 4(x1 + 29).

Bai 4. Mot o6to tai di tot A dén B v6i van toc 40km/h. Sau 2 gio 30 phit thi mot 6to taxi
ciing xuat phat di tit A dén B v6i van tdc 60km/h va dén B cung lac v6i xe 0to tai. Tinh
do dai quang duong AB.

Bai 5. Cho duong tron (O) va mot diém A sao cho OA = 3R. Qua A ké hai tiép tuyén
AP va AQ clia dudng tron (O), véi P va Q la hai tiép diém. Lay M thuoc dudng tron
(O) sao cho PM song song v6i AQ. Goi N la giao diém thtt hai ctia duong thang AM va
duong tron (O). Tia PN cit dudng thang AQ tai K. Chiing minh

a) APOQ la tii giac noi tiép.

b) KA? = KN.KP.

¢) Ké duong kinh QS ctia dudng tron (O). Chitng minh tia N.S 1a tia phan gidc ctia goc
PN

d) Goi G la giao diém clia hai dudng thing AO va PK. Tinh do dai doan thing AG
theo ban kinh R.

Bai 6. Cho a,b, c 1a ba s6 thyc khac khong va thod man
a?(b+c)+b*(c+a)+ *(a+b) +2abc =0
Q2013 4 p2013 | 2013 -1
Hay tinh gia tri ctia biéu thiic
1 1 1
Q= 2013 + p2013 + -2013°
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14. D& THI TUYEN SINH LGP 10 THPT CHUYEN TiNH BAC GIANG 2014-2015
Bai 1. Cho

' (\/51+1+\/51—1)'

P:( a+3ya+2 _a+\/5>
(Va+2)(Va—1) a-1
a) Rat gon P.

b) Tim a nguyén déP—i—i 12 s6 nguyéen.

Bai 2. a) Giai phuong trinh
2V —1+3Ve —2= Va2 -3z +2+6.
b) Giai hé phuong trinh

3
T = /3T =2y + 6y

Y
23z ++3Bx —2y =6(z+y)—4
Bai 3. Cho a,b, ¢ nguyén duong va théa man b | a* , ¢ | b* vd a | ¢*. Chiing minh ring
abe | (a+b+c)*!
Bai 4. Cho AABC vuong tai A (AB < AC). (Oy) duong kinh AB. (O3) duong kinh AC.
Hai dudng tron trén cat nhau tai D. M la diém chinh gitta cung nhé CD ctia (O,). AM
cat (0q) tai N va cat BC tai E.
a) Chiing minh rang M E.BN = MC.AN.
b) Tt gidc DM O, N noi tiép.
¢) K la trung diem M N. Chitng minh rang O; KOy = 90V

Bai 5. Cho a,b,c > 0 théa man a + b + ¢ = 3. Chting minh rang

a? b? c?

+ +
Vvb+3 Ve+3 Va+3

3
> =
-2
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15. D& TaI TUYEN SINH LGP 10 THPT CHUYEN TiNH BAC GI1ANG 2015-2016
Bai 1. Cho biéu thtc
Ao 2_2,/a:y+1+ 1 N 2¢/x ) w/:lsy—\/E_,/ley—ir\/i
N 1+yey  1—Voy 1—xy/) \ Jay+1 Jry—1 )
a) Tim di¢u kién ctia z, y dé biéu thiic A c6 nghia, tit d6 hay rit gon bicu thic A.
1 1
b) Cho — + — = 12. Ching minh A < 36.
VRN

Bai 2. Cho phuong trinh

zt—2mat+m?P—-1=0
v6i = 1a an, m 1a tham s6. Tim gia tri ctia m dé phuong trinh c6 4 nghiém phan biet z,
To, T3, T4 SA0 cho

r] 4 5 4+ x5+ a) =40
Bai 3. a) Giai phuong trinh

15Va3 — 1 = 4(2® + 2).

b) Giai hé phuong trinh

2yrty =y +y-=
w(y’ +y) =y -y -2
Bai 4. a) Tim tat ca cic nghiém nguyén ctia phuong trinh
5423 — 1 =y
b) Trong tat ca cac tam giac noi tiép duong tron (O) ban kinh R > 0 cho trudce, hay xac
dinh tam gidc c6 dién tich 16n nhat.
Bai 5. Cho diém A c¢6 dinh nam ngoai dudng tron (O; R). Mot dudng thang thay doi luon
di qua A va khong qua O cat duong tron tai B, C sao cho AB < AC. Céc tiép tuyén tai
B va C clia dudng tron (O) cat nhau tai D. Dudng thang qua D vuong goc AO cit AO
tai H va cung nhé BC' ctia duong tron (O) tai M.
a) Chiing minh AM 1a tiép tuyén cta duong tron (O).
b) Chitng minh duong tron ngoai tiép ABOC luon di qua diém co dinh.

¢) Ching minh
AC_ (HMY?
AB  \ HB

Bai 6. Chitng minh rang trong 2015 s6 tir nhién lién tiép bat ki, luon ton tai it nhat mot
s6 c6 tong cac chit s6 chia hét cho 28.
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16. DE THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BAc GIANG 2017-2018
Bai 1. Cho > 0, z # 1 va biéu thiic

T/T+x —2 Vr+2 Vo —1
A= — .
r—1 r+3J/r+2) 2x+xr -3

a) Rit gon cac bieu thic A.

1 201 1009 — /201
b) Tinh gid tri cﬁaAkhi%:\/ 009+2\/ 0 7_\/ 009 2\/ 017

Bai 2. Cho phuong trinh 22 — 2z — 2m — 1 = 0 véi = 1a an s6, m 1a tham s6. Tim céc gia
tri clia m dé phuong trinh c6 hai nghiém phan biét z;, x5 thoa man
3 + (2m+5)x2+2m+ 2 122

2 23+ (2m +5)z1 + 2m 11

a) Giai phuong trinh

V22 — .+ 4 — 3z = 2Vx2 — 22 + 2.

b) Giai hé phuong trinh

2y + 4 = 2¢?
(zy+2)(y —z) =2y’
. . V2017 . R
Bai 3. Tim tat ca bo sd nguyen duong (z,y, z) théa man zryvat 14 s0 hitu ti dong
y+ 2v/2017

thoi (y + 2)(4zx + 6y — 3) 1a s6 chinh phuong.

Bai 4. Trong hinh vuoéng canh 1dm dat mot sé hinh vuéng nho c6 téng chu vi bing 9dm.
Chting minh ring luon ton tai mot duong thang cit it nhat ba hinh vuong nhé (khong ké
hinh vuéng bao ngoai).

Bai 5. Cho tam giac OAI vuong tai A, B la diém doi xing véi A qua duong thing O1.
Goi H, E lan lugt la trung diém ctia AB, BI, D la giao diém ctia duong thang AE va
dudng tron (C) tam O ban kinh OA (D khéac A).

a) Chitng minh rang ti giac BHDFE noi tiép duong tron.

b) Goi J la giao diém ctia dudng thang I D va dudng tron (C’) (J khéac D). Chitng minh
rang tam gidc BJA can tai B.

¢) Goi K la giao diém ctia duong thang ID véi duong tron (C) (K khac D). Ching
minh rang IH?> = ID.JK — DH HK.

74 a: ., . 2 4 2
Bai 6. Cho hai so thyc duong x, y thoa man 2,/ry + 3= 1. Tim gia tri nhé nhat cia

biéu thiic 4
P=24+22 1 150y
xr 3y
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17. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH BAC LIEU 2017-2018

Bai 1. a) Cho n = 2018 - 2017218 — 112917 — 62018 Chitng minh n chia hét cho 17.
b) Tim cac s6 nguyén z, y théa man

2 + 1% 4 5r%y* + 60 = 3Txy.
Bai 2. a) Cho a = \/xQ + aty? + \/y2 + /2%y*. Chiing minh
Va2 4 &y = Va2

b) Giai hé phuong trinh

22 +29% -2y =1x— 3y
202 +y? — 17 =3zy—x

Bai 3. a) Cho phuong trinh z* + 2(m — 3)2? + 3m + 9 = 0 (véi m 1a tham s6). Tim tét
ci cac gia tri m dé phuong trinh c6 4 nghiém phan biét.
b) Cho céc s6 a, b, ¢ théa man a > 1, b >4, ¢ > 9. Tim gia tri 16n nhat ctia biéu thic

benvJa — 1+ cavb — 4 + abyv/e—9

abe

Bai 4. Cho ba diém A, B, C ¢b dinh thing hang (B nam gitta A va C). Vé dudng tron
(O; R) bat ki di qua B va C (BC # 2R). Tu A ké céc tiép tuyén AM, AN dén (O;R)
(M, N la tiép diém). Goi I, K lan lugt 1a trung diém ctia BC va MN.

a) Chiing minh AM? = AB - AC.

b) Goi O' la tam duong tron ngoai tiép tam giac OID. Ching minh O" thugc dudng
thing c¢6 dinh khi duong tron.

c¢) Dudng thang FE cit dudng tron (O) tai diém thit hai K. Chiing minh duong thang
BC tiép xtic véi duong (O; R) thay doi.

M =

Bai 5. Cho duong tron (O) dudng kinh BC, trén dusng tron lay diem A (A khac B va
(), tia phan gidc goc BAC cat (O) tai E. Goi Al 1a dudng cao cia tam giac ABC. Xac
dinh vi trf diém A trén duong tron dé tam gidc AIE c6 dién tich 1én nhat.
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18. D& THI TUYEN SINH LGP 10 THPT CHUYEN TiNH BACc NINH 2012-2013

Bai 1. a) Rit gon biéu thitc sau

A:\/4—\/10—2\/_—\/4+\/10—2\/3.

22+ Va2 — 22 —19 =2z + 39

Bai 2. a) Cho ba s6 a, b, ¢ théa man 4a — 5b + 9¢ = 0. Chiing minh rang phuong trinh
ax? + bz + ¢ luon c6 nghiém.
b) Giai hé phuong trinh

b) Giai phuong trinh

ry+yit+ar =Ty
x

—(r+vy =12"
y( )

Bai 3. a) Cho ba s6 duong a, b, ¢ théa man a + b + ¢ = 1. Chiing minh réng
(14+a)(1+b)(1+c)>8(1—a)(l—-0b)(1—c).

b) Phan chia 9 s6 1,2,3,4,5,6,7,8,9 thanh ba nhém tuy ¥, méi nhém ba s6. Goi T 1a

tich ctia ba s6 nhom thit nhat, T la tich ba s6 nhom thit hai, Ty la tich ba s6 nhém thi
ba. Héi tong Ty + Ty + Ty c6 gia tri nhdé nhat 1a bao nhieu.
Bai 4. Cho duong tron tam O ban kinh R va day BC' c6 dinh khac duong kinh. Goi A 1a
mot diém chuyén dong trén cung 16n BC ctia (O) sao cho tam giac ABC nhon. AD, BE,
CF la cac duong cao ciia tam giac ABC. Cac duong thing BE, CF cat dudng tron (O)
tai cac diém tht hai 1a Q, R.

a) Chiing minh rang QR||EF.

b) Chiing minh réng dién tich ti gidc AEOF bang

¢) Xac dinh vi trf diém A dé chu vi tam gidc DEF 16n nhat.

EF-R

Bai 5. a) Tim hai s6 nguyén a, b dé a* + 4b* 14 s6 nguyen t6.
b) Hay chia mot tam gidc bat ki thanh 7 tam giac can trong d6 c6 3 tam gidc bang nhau.
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19. DE THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BAc NINH 2016-2017
Bai 1. a) Phéan tich da thtc sau thanh nhan tit
o + 523 + 52? — 5z — 6.
b) Rit gon biéu thitc sau v6i x > 1 va x # 2

Q:\/— 4($—1)+\/x+ 4(:5—1)(1_ 1 >

22— 4z — 1) z—1

Bai 2. a) Giai phuong trinh
22z — 1) — 3v/bx — 6 = 3z — 8.
b) Cho bon sb thuec a,b, ¢, d khac 0 thda man cac diéu kién sau: a,b 1a hai nghiem cta

phuong trinh 22 — 10cx — 11d = 0; ¢, d 14 hai nghiém ctia phuong trinh 22 — 10az — 116 = 0.
Tinh gia tricia S=a+b+c+d

Bai 3. Cho a,b,c > 0. Tim gia tri nhé nhat clia
3at + 30" + A +2
(a+b+c)?

Bai 4. Trén dudng tron (C') tam O, ban kinh R vé day cung AB < 2R. Tt A va B vé hai
tiép tuyén Az, By véi duong tron (C). Lay diém M bat ki thuoc cung nhd AB (M khac A
va B). Goi H, K, I 1an lugt 1a chan cac duong vuong goc ha tit M xudng AB, Az va By.

a) Ching minh rang MH?> = MK.MI.

b) Goi E la giao diém ctia AM vai KH, F la giao diém ctia BM va HI. Chitng minh
rang duong thing EF la tiép tuyén chung clia hai duong tron ngoai tiép céc tam giéc
MEK va MFI.

c¢) Goi D la giao diém thit hai clia hai duong tron ngoai tiép céc tam giac MEK va
M F1I. Chitng minh rang khi M di chuyén trén cung nhé AB thi dudng thing DM luon di
qua 1 diém c¢b dinh

M =

Bai 5. a) Tim ba s6 nguyéen to a, b, ¢ théa man a < b < ¢, (bc — 1) chia hét cho a, (ca — 1)
chia hét cho b, (ab — 1) chia hét cho c.

b) Cac nha khoa hoc gip nhau tai mot hoi nghi. Mot s6 ngudi 1a ban ctia nhau. Tai hoi
nghi khong c¢6 hai nha khoa hoc ndo c¢6 s6 ban bang nhau lai ¢6 ban chung. Chiing minh
rang c6 mot nha khoa hoc chi c¢6 ding 1 ngudi ban
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20. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH BAC NINH 2017-2018
Bai 1. Cho x > 0, z # 4 va hai biéu thtc
2r — 3\/r — 2

VCEFR
a) Rt gon biéu thitc P va Q.

b) Tim tat ca cac gia tri z dé P = Q.

WVt — x4 2 -2

P =
V42

Q

. b .
Bai 2. a) Cho a, b, ¢ la cac so thuc duong théa man % — 2 =% Tmn gia tri ctia bieu
c a
thic
~ 4a+6b+2017c
~ da—6b+2017¢

b) Giai hé phuong trinh
{x2 + 2y =y +4

?—r+3—-2v6 =(y—3)Vy—3

Bai 3. a) Cho cac s6 thuc duong a, b, ¢ théa man a + b+ ¢ < 3. Tim gia tri nhd nhat cla
biéu thiic

(z,y €R)

a?+6a+3 bV +6b+3 Z+6c+3
2 T T :
a* +a b +0b ¢t +c
b) Cho tam gidc vuong c6 s6 do la cac s ty nhién c6 hai chit s6. Néu doi chd hai chit s6
clia s6 do canh huyén ta dudce s6 do mot canh géc vuong. Tinh ban kinh dudng tron ngoai
tiép tam giac do.
Bai 4. Cho tam giac ABC ¢6 ba goc nhon (AB < AC) noi tiép dudng tron (O). Tiép
tuyén tai A ctia dudng tron (O) cit duong thang BC tai M. Ké dudng cao BF clia tam
giac ABC (F thuoc AC). Tit F ké dudng thang song song véi M A cit AB tai E. Goi H
la giao diém ctia CFE va BF, D la giao diém ctia AH va BC.
a) Ching minh AM? = MB - MC va Me ACQ.
MB  AB?
b) Chiing minh rang AH vuong goc véi BC tai D.
c¢) Goi I 1 trung diém ctia BC. Chitng minh ring bén diem E, F, D, I cing nim trén
mot duong tron.
d) T H ké dudng thang vuong goéc véi HI cat AB, AC lan lugt tai P va Q. Chiing
minh ring H la trung diém ciia PQ.

P =

Bai 5. Cho 2n + 1 s6 nguyén, trong d6 c6 ding mot s6 0 va cac s6 1,2,3,--- ,n mdi s6
xuat hién dang hai lan.Ching minh rang v6i moi s6 ty nhién n ta luon sap xép duge 2n+1
s6 nguyeén trén thanh mot diy sao cho véi moi m = 1,2, --- ,n c¢6 ding m sd6 nam giita hai
s6 m.
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21. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH BEN TRE 2014-2015
Bai 1. Khong dung may tinh cam tay hay tinh gia tri ctia

A V14 + 40 + /56 + /140
N V2BV

Bai 2. Cho biéu thic
zf(fwf—f) +V/3b (2v/a — V30) —2af
av/2 +\/3ab

a) Tim diéu kién ctia a va b dé B x4c dinh va rit gon B.

11f

b) Khong dung méy tinh cam tay hay tinh gia tri cia B khia = 1 +3v2,b =104+ ——

Bai 3. Cho phuong trinh bac hai v6i tham s6 m sau
22 —2(m—1)x+2m?>-3m+1=0.

a) Chiing minh riang phuong trinh ¢6 nghiém khi va chi khi 0 < m < 1. Goi 21, 5 1a
nghiém ctia phuong trinh

b) Chiing minh |1 + 29 + z122| < g

c¢) Tim gia tri ctia m dé phuong trinh c6 hai nghiém phan biét trai dau théa |z, — 25| = 1.
Bai 4. a) Cho biéu thitc 22 — 2 — 1 = 0. Tinh gia tri clia biéu thitc

0= —32° + 3zt — 2% + 2014

— 23 — 322 — 32+ 2014~
b) Cho cac s6 duong z, y, z. Chu’ng minh bat dang thiic

x \/ Yy z
+ + > 2
Y+ z Tr+z Tr+y

Bai 5. Cho dudng tron (O), dusng thang d cat (O) tai hai diém C va D. Tt diém M tuy
¥ trén d ké cac tiép tuyén M A va M B vé6i (O), A va B la céc tiép diem. Goi I la trung
diém ctia C'D.

a) Chitng minh t giac M AIB nai tiép.

b) Cac dudng thang MO va AB cit nhau tai H. Chiing minh H thuoc dudng tron ngoai
tiép tam giac COD.

¢) Chiing minh dudng thang AB luon di qua mot diém c6 dinh khi M thay ddi trén
dudng thing d.

d) Ching minh ——

MD  HA?
MC ~ HC?
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22. Dt THI TUYEN sINH L6p 10 THPT CHUYEN TiNH BiNH DINH 2016-2017
Bai 1. a) Cho biéu thitc
P = 2% + 5y% — day + 22 — 14y + 2016.

Tim z, y dé P dat gia tri nhé nhat. Tim gia tri nhé nhat dé.
b) Véi mdi s6 tir nhien n, xét hai s6

a, = 227’L+1 + 27’L+1 + 1, bn — 22n+1 . 2n+1 + 1
Chitng minh rang c6 mot va chi mot trong hai s6 trén chia hét cho 5.

Bai 2. Giai hé phuong trinh

(z—y)(a®—y?) =3

Bai 3. Tim s6 chinh phuong c¢6 bén chit s6 biét rang khi tang thém méi chit s6 mot don
vi thi s6 mdéi duge tao thanh cing 13 s6 chinh phuong c¢6 bon chit s6

{(:p+y)(x2 +1y?) = 15.

Bai 4. Tt mot diém S & ngoai dudng tron tam O ké cac tiép tuyén SA, SC va cat tuyén
SBD (B nam giita S va D). Goi I 1a giao diém ctia AC' va BD. Chiing minh ring
a) AB-DC = AD - BC.
SB IB AB-CB

)SD~ 1D~ aD-CD’
Bai 5. Cho nita duong tron tam O, duong kinh AB = 2R. Diém M nam trén nita duong
tron sao cho MAB = 60°. Ké M H vuong goc véi AB tai H, HE vudng goc v6i AM tai
E, HF vuong goc véi BM tai F. Céac duong thing EF vi AB cat nhau tai K. Tinh dién
tich tam giac M EF va do dai cac doan thﬁng KA, KB theo R.

Bai 6. Cho a,b,¢ >0 va a+ b+ ¢ < 1. Ching minh rang
! + ! + ! > 9
a?+2bc  b2+2ca  c?+2ab
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23. Dt THI TUYEN sINH L6p 10 THPT CHUYEN TiNH BiNa DINH 2017-2018
(VONG 1)

Bai 1. Cho biéu thiic

zy/r — 1 zv/r+1 x+1
— +

A= :
r—+x  x+x VT
a) Rit gon biéu thitc A.

b) Tim z dé A = 4.

Bai 2. Cho parabol P : y = 2% va dudng thang (d) : y = (2m — 1)z — m + 2 (m la tham
$0).

a) Chiing minh riang v6i moi m dudng thang (d) luén cit parabol (P) tai hai diém phan
biét.

b) Tim cac gia tri ctia m dé duong thang (d) cat parabol (P) tai hai diém phan biét
A(z1;51), B(x2;y2) thoa mén 1y, + z2y, = 0.

Bai 3. Hai thanh ph6 A va B cach nhau 450km. Mot 6to di tit A dén B véi van toc khong
ddi trong mot thoi gian dy dinh. Khi di, 6t6 tang van téc hon du kién 5km/h nén da dén
sém hon 1 gis véi thoi gian dy dinh. Tinh van téc duy kién ban dau ctia 6to.

Bai 4. Cho duong tron (O), day BC khong phéi 1a duong kinh. Cac tiép tuyén cia (O)
tai B va C cit nhau ¢ A. Lay diém M trén cung nhd BC (M khac B va C). Goi I, H, K
lan lugt 1a chan duong vuong goc ha tit M xudng BC, CA va AB.

a) Chitng minh céc tt gihc BKMI, CHMI noi tiép.

b) Ching minh MI* = MK - MH.

c¢) Gia stt BM cat IK tai D, CM cat IH tai E. Chiing minh DE || BC.

Bai 5. Cho a, b, ¢ € [0;1]. Chiing minh réng
a+b:+c—ab—be—ca<l.
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24. DE THI TUYEN sINH L6p 10 THPT CHUYEN TiNH BiNa DINH 2017-2018
(VONG 2)
Bai 1. Cho biéu thiic

A VI —2 VT 42 r? =2z +1
C\lz—-1 z+2/z+1 2 ‘

a) Tim didu kién ctia o dé biéu thiic A c6 nghia. Rt gon A.
b) Tim z dé A > 0.
¢) Tim gia tri 16n nhét ctia A.

Bai 2. a) Giai phuong trinh
4ot + 4a® — 2027 + 20 + 1 =0.

b) Chiing minh ring néu s6 tu nhién abe la s6 nguyén t6 thi b? — 4ac khong 1a s6 chinh
phuong.

Bai 3. Cho da thic f(z) = 2% — 2(m + 2)z + 6m + 1 (m la tham s6). Bing cach dat
x =t+2. Tinh f(z) theo t va tim diéu kién ctia m dé phuong trinh f(z) = 0 ¢6 hai nghiem
16n hon 2.

Bai 4. Cho duong tron (T) tam O dudng kinh AB, trén tiép tuyén tai A liy mot diem P
khac A, K thuoc doan OB (K khéac O va B). Dudng thing PK cat dudng tron (T) tai C
va D (C nam gitta P va D), H la trung diém ctia C'D.

a) Chiing minh tt gidc AOH P noi tiép duge duong tron.

b) Ké ID song song v6i PO, diem I thuoc AB, chiing minh PDI = BAH.

¢) Chitng minh déng thic PA? = PC - PD.

d) BC ciat OP tai J, chitng minh AJ song song véi DB.

Bai 5. Cho tam gidc ABC vuong tai A. Tit diém I thudc mién trong tam giac, ké IM L
BC,ké IN 1L AC, IK 1 AB. Tim vi tif ctia I sao cho tong IM? + IN? + I K? nho nhét.

Bai 6. Cho cac s6 thuc duong x, y, 2 théa man xyz < 1. Chitng minh rang

x(l — y3) n y(l — z3) N z(l — x3)

y3 23 3 > 0.
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25. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BINH DUONG 2014-2015
Bai 1. Chitng minh rang

la nghiém cta phuong trinh

xt + 162> +32 =10
Bai 2. Cho dudng thing (d) : y = ma + 2 v6i m 1a tham s6 khac 0. Tim m dé khoang
cach tit gbe toa do O dén dudng thang (d) bing % Vé duong thang (d) trong mat phang
toa do véi gia tri m tim dugc.
Bai 3. a) Giai phuong trinh

23+ 32> +3r4+2=0.
b) Tim gia tri nhé nhat ctia biéu thic A = 3(z% + y?), biét

2+ = xy + 12.

Bai 4. a) Tim m dé phuong trinh sau c6 hai nghiém phan biét
2 —2x — |z —1|+m=0.

b) Cho phuong trinh
mz?+x+m—1=0.

Xéc dinh m dé phuong trinh c¢6 hai nghiém phan biét 1, o thoa man

1 1

_+_
X1 )

> 1

Bai 5. Cho dudng tron (O) vih mot diém M c6 dinh bén ngoai dudng tron. Mot dudng
thang (d) qua M cat dudng tron (O) tai A vi B (M A < M B, (d) khong di qua O). Goi
C' la giao diém ciia hai tiép tuyén ké tit A va B.

a) Chitng minh rang diém O nam trén dudng tron ngoai tiép tam giac ABC.

b) Goi D la giao diém (khac O) gitta OM va dudng tron ngoai tiép tam gidc ABC.
Ching minh MA.MB = MD.MO.

c¢) Chiing minh ring dudng tron ngoai tiép tam gidac ABC luon di qua hai diém c6 dinh
khi duong thing (d) quay quanh M.

Bai 6. Cho tam giac déu ABC, (O) la dudng tron ngoai tiép tam giac ABC. Diém M
thay ddi, thuoc cung nhé AC clia dudng tron tam (O) (M khac A va C). CM cat AB tai
E, AM cit BC tai F. Qua A ké duong thang song song véi BC cat duong thang EF tai
D. Chitng minh EF luon di qua diém ¢ dinh D khi M thay doi.
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26. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH BINH DUONG 2017-2018
Bai 1. a) Giai phuong trinh

3
x2—3x—|—1:—£\/x4+a:2+1

3
b) Giai hé phuong trinh
a? — |z] = |yz|
y? = lyl = |a=]
2 = |2 = |yl

Bai 2. V6i z,y la cac s6 duong théa man diéu kién z > 2y, tim gi4 tri nho nhat ctia bicu
thic

M= 22+ y2
y
Bai 3. a) Cho a,b,¢,d Ia cac s6 thuc thoa man b+ d # 0, b‘f ~ > 2. Chitng minh ring

phuong trinh sau luén c¢6 nghiém
(2% 4+ az + b)(2* + cx +d) = 0.
b) Tim cac cip s6 nguyeén (z,y) théa man 2> — y? = zy + 8

Bai 4. Cho tam giac ABC vuong tai A (AB < AC) ngoai tiép duong tron tam O. Goi D,
E, F lan lugt 1a tiép diem ctia (O) v6i cac canh AB, AC, BC; I 1a giao diém ctia BO v6i
EF, M la diém di dong trén doan CE.

a) Tinh s6 do goc /BIF.

b) Goi H la giao diém ctia BM va EF. Ching minh rang néu AM = AB thi ti gidc
ABHI 1a t1t giac noi tiép.

¢) Goi N la giao diém ctia BM véi cung nhoé EF ciia (O); P, @ lan lugt 1a hinh chiéu
vuong goc ctia N len cac duong thing DE, DF. Xac dinh vi tri ctia diem M dé do dai
PQ 16n nhat.
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27. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH BINH PHUGC 2013-2014
Bai 1. a) Tinh

A= \/8+2\/?+ \/16—6f7.
b) Cho x > 0, z # 1. Rt gon biéu thiic

Bai 2. Cho phuong trinh tham s6 m sau

2 —4x +2m -3 =0.
Tim céc gia tri cia m dé phuong trinh c¢é hai nghiém phan biét z;, z» thda man
V3(\/r + E2) = Varas F17
Bai 3. a) Giai phuong trinh
Vo +1+Vbe =iz =3+ 2z + 4.

b) Giai hé phuong trinh

{(x+2y—2)(2x+y) = 2z(by — 2) —2y.

Bai 4. a) Chiing minh ring trong ba s6 chinh phuong tiy ¥ luon ton tai hai s6 ma hig¢u
clia chiing chia hét cho 4.
b) Giai phuong trinh nghiém nguyén

32% —2y* —bxy+x—2y —7=0.

Bai 5. Cho tam gidc ABC nhon nai tiép duong tron (O), AB < AC. Cac tiép tuyén tai
B va C clia duong tron (O) cit nhau tai E; AFE cit duong tron (O) tai D (khéc diém A).
Ké dudng thang (d) qua diem E va song song vdi tiép tuyén tai A clia duong tron (O),
duong thang (d) cit cac duong thang AB, AC lan lugt tai P va Q. Goi M la trung diém
ctia doan thang BC. Duong thang AM cit dl;:l(\jng trbAn (O) tai N (khac diém A).
. o o . BA

a) Chiing minh rang EB* = ED.EA va BD =D

b) Chitng minh cdc dudng tron ngoai tiép ctia ba tam giac ABC, EBP, ECQ cung di
qua mot diém.

¢) Chitng minh F 13 tam dudng tron ngoai tiép cla tii giac BCQP.

d) Chiing minh tit gidc BC'N D la hinh thang can.

Bai 6. a) Chitng minh rang véi a, b 1a hai s6 duong thi
a® +b* > ab(a +b).
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b) Cho a, b 1a hai s6 duong thda man a + b > 1. Tim gia tri nho nhat ctia biéu thic

F=(a®+b%)" + (a® + %) + gab.
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28. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH BINH PHUGC 2015-2016
Bai 1. Choa >0,a# 1 va

P () (Y1)

a) Ruat gon P.
b) Bat @ = (a — v/a+ 1) - P. Chiing minh @ > 1.
Bai 2. Cho phuong trinh
2% —2(m + 1)z +m? = 0.
Tim m dé phuong trinh c¢6 hai nghiém z;, o thoa man

(x1 —m)* + a9 =m +2

Bai 3. a) Giai phuong trinh

(x+1)\/2(22+4) =22 2.
b) Giai hé phuong trinh

1
RN = 2%+ zy — 2y?

VI y
(Vz+3— )1 +VaZ+3z) =3

Bai 4. Giai phuong trinh trén tap s6 nguyén
2 = Vyly+ 1)y +2)(y +3) + 1

Bai 5. Cho tam giac ABC nhon (AB < AC) noi tiép dudng tron (O; R). Goi H 1a truc
tam clia tam gidc ABC. Goi M la trung diém cia BC.

a) Ching minh AH =20M.

b) Dyng hinh binh hanh AHTO. Goi J la tam dudng tron ngoai tiép tam giac OBC'.
Chitng minh rang OI - OJ = R%.

¢) Goi N la giao diém ctia AH véi dudng tron (O) (N khac A). Goi D la diém bat ki
trén cung nhd NC' ctia duong tron tam (O) (D khac N va C). Goi E la diem déi xiing véi
D qua AC, K la giao diém ctia AC' v HE. Chitng minh ring ACH = ADK.

Bai 6. a) Cho a, b 1a hai s6 thyc duong. Chiing minh rang

VA +a)(1+0b) > 1+ Vab.

b) Cho a, b 13 hai s6 thyc duong théa man a + b = ab. Tim gia tri nhé nhat ctia biéu
thic

1 1

— 1+ a2)(1 L2
i T T VAT L)
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29. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH BINH PHUGC 2017-2018
Bai 1. a) Cho biéu thitc
p_ VT +—x+x¢§+6_v§+1
VT2 -2 Jr—1

v6i x > 0,  # 1. Rat gon biéu thic P.
b) Cho biéu thitc

o (+20)P
- (Vr+3)(Vr-2)

véi x >0, x # 1, x # 4. Chiing minh réng Q > 6.

Bai 2. Cho phuong trinh
2?2 —2(m— 1z +m*-3=0
v6i x 1a an, m 13 tham s6. Tim m dé phuong trinh c6 hai nghiém z;, 2, sao cho
x% + 4z +2x9 — 2mz; =1
Bai 3. a) Giai phuong trinh
4+ 20T—r=2Vr —1+V-22+8x—T+1
b) Giai hé phuong trinh

dyr+1—zy\/y?>+4 =0
V2 —xy2 4+ 143V —1 =axy®

Bai 4. Cho tam giac ABC c6 géc ZBAC = 60°, AC = b, AB = ¢ (b > ¢). Duong kinh
EF clia dudng tron ngoai tiép tam gidc ABC vuong goc v6i BC' tai M (E thuoc cung lén
BC). Goi I va J la chan dudng vudng goc ha tit F xudng cac duong thang AB va AC.
Goi H va K 1a chan duong vuong goc ha tit F' xudng cac duong thing AB va AC.

a) Chitng minh rang céc tit giac AIEJ, CMJFE ndi tiép va EA- EM = EC - E1.

b) Chitng minh ring I, J, M thang hang va I.J vuong goc véi HK.

¢) Tinh do dai canh BC' va ban kinh duong tron ngoai tiép tam giac ANC theo b, ¢

Bai 5. Chiing minh biéu thtic
S=n*n+2+n+1Dn*-5n+1)—2n—1
chia hét cho 120, v6i n 1a s6 nguyen.
Bai 6. a) Cho ba s a,b, ¢ théa man a +b+c¢ =0, |a| <1, [b| <1, |¢] < 1. Chiing minh
at + 08+ B <.
b) Tim gia tri nhé nhat ctia bicu thiec
(@® +y°) — (" +¢°)
(z =1y —1)

T —
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v6i o, y 1a cac s6 thuyc 16n hon 1
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30. Dt TaI TUYEN sINH Lép 10 THPT CHUYEN TiNH BiNH THUAN 2012-2013
Bai 1. Cho phuong trinh
2 =2 —m?—2=0.
a) Ching minh rang phuong trinh luon ¢6 hai nghiém phan biét z1, x5 v6i moi gia tri
clia m.

b) Tim m dé hai nghiém w1, T, théa x; = —3z5.

Bai 2. a) Cho a,b # 0, a + b # 0. Chting minh réng

U T O
a2 b2 (a+b? |a b a+b|
b) Khong dung may tinh hay tinh
2012 20122
= — 1420122
S 2013 * \/ 20125+ 20132

Bai 3. Tim tat ca cic cip s6 nguyen (z;y) thda man
ylx —2) =2* +1

Bai 4. Cho hinh vuéng ABCD canh a va diém E di dong trén canh CD (E khac D).
Duong thing AE cat BC tai F va dudng thang vuong goc véi AE tai A cit CD tai K.
a) Chitng minh trung diém I ctia FK di chuyén trén mot dudng thang co dinh.
b) Chui inh ! + L
ng minh —s + - = .
c) Cho DE =z (0 < z < a). Tinh dién tich S cta tam gidc AKE theo a va z.
d) Tim vi trf diém E trén CD dé S nho nhat.
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31. Dt Tar TUYEN sINH Lép 10 THPT CHUYEN TiNH BiNH THUAN 2015-2016
(CHUYEN TIN)

Bai 1. Cho phuong trinh tham s6 m sau
2 — (3m + 14)x + (4m + 12)(2 — m) = 0.
a) Dinh gia tri ctia m dé phuong trinh c6 hai nghiém phan biét.
b) Goi x1, x5 1a hai nghiém ctia phuong trinh. Dinh gia tri cia m dé biéu thitc P = x1x9
dat gia tri 16n nhat.
Bai 2. a) Cho 7,y la cic s6 thyc duong sao cho 2% — 3y? = 2xy. Tinh gia tri bicu thiic
z? + y?

A= .
Ty

b) Giai phuong trinh
(Ve +1+1)(5—2x)

T

=2

Bai 3. a) Tim tat cd s6 nguyen x dé 22 + x + 1 1a s6 chinh phuong.

b) An mua mot cudén tap 200 trang va danh s trang theo thit tiu tir 1 dén 200. An d6
Binh chon 25 t& bat ki trong cudn tap do sao cho tong ctia 50 s6 trén 25 t6 duge chon bing
2016. Hoi binh c6 thé thuc hien duge hay khong?. Vi sao?.

Bai 4. Cho tam gidc ABC c6 ba goc nhon va duong cao AD. Goi E, F, G lan lugt 13 trung
diém ctia AB, AC va EF; (O) la dudng tron ngoai tiép tam gidc BED; H la giao diém
thit hai ctia dudng thang DG v6i dusng tron (O). Chiing minh ring

a) EF 1a tiép tuyén ctia duong tron (O).

b) GF? = GH.GD.

c¢) Tt giac DHFC nai tiép duge duong tron.
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32. Dt TaI TUYEN sINH L6ép 10 THPT CHUYEN TiNH BiNH THUAN 2015-2016
(CHUYEN TOAN)

Bai 1. Giai phuong trinh

\/:13—8+2\/:1c——9:a7—20
Bai 2. Mot bac nong dan dem trigng ra chg ban. Tong s6 tring ban ra duge tinh nhu sau
e Ngay thit nhat ban dugc 8 tring va % so tring con lai.
e Ngay thit hai ban dugce 16 triing va % so tring con lai.
e Ngay thit ba ban duge 24 tring va E s tring con lai.

0¢)

Ctt nhu vay cho dén ngay cudi cting thi ban hét tring. Nhung that tha vi, s6 tring ban
dugc trong mdi ngay déu bing nhau. Héi tong sb triing ban duge 1a bao nhiéu va ban hét
trong may ngay?.

Bai 3. Cho cac sb thuc duong z,y, z sao cho = + y + z = 3v/2. Ching minh ring
1 3

1 1
V2(3y + 52) " Vy(3z + 5x) " V2(3z + 5y) T

Diang thitc xay ra khi nao?.

Bai 4. Cho dudng tron (O) duong kinh AB = 2R, diém C di dong sao cho ZACB = 60°
va cac doan thang AC, BC' lan lugt cit duong tron (O) tai hai diem D, E.

a) Chiing minh réng khi diém C di dong thi duong thang DE ludn tiép xtc v6i mot
duong tron c6 dinh.

b) Goi M, N lan lugt 1 hinh chiéu vuong goc ciia A, B lén duong thing DE. Xac dinh
vi tri diém C' dé tich AM - BN dat gia tri 16n nhat.

Bai 5. Trén bang viét cac sb
12 2014 2015
20157 2015 7 20157 2015
MBbi lan bién doi, x6a di hai s6 a, b bat ki va thay bing a + b — 5ab. Hoi sau 2014 lan thuec
hién phép bién doi, trén bang con lai s6 nao?.
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33. Dt THI TUYEN sINH Lép 10 THPT CHUYEN TiNH BINH THUAN 2016-2017
Bai 1. Giai hé phuong trinh

?4+r+2y/y—1 =6
Bai 2. Cho hai s6 nguyén duong 1é m,n nguyén té cing nhau va thoa

n|(m?>+2), ml(n*+2).

{2x2+2x—\/y—1 —9

Chiing minh rang 4mn | (m? + n? + 2).
Bai 3. Cho cac s6 duong z,y, z. Chiing minh réng
x 2 2 2?2+ 4 22
Y + i + < Y .
24yz+ze yYy+zrt+ay 22Hay+tyz T axytyz+zx

Diang thiic xay ra khi nao?

Bai 4. Cho duong tron (O; R) va day cung BC < 2R, diém A di dong trén (O, R) sao cho
AABC la tam giac nhon. Ké cac duong cao AD, BE, CF cia AABC. Goi K, L lan luct
1a tam duong tron nai tiép hai tam giac BDF, CDE.
a) Chitng minh hai tam giac BFD, EC'D dong dang.
b) Chiing minh DKL = DFC.
¢) Chitng minh rang dusng thang d qua A va vuong géc v6i K L luon di qua mot diém
c6 dinh khi A di dong.
Bai 5. Gia sit trén bang viét 2016 cau khang dinh nhu sau:
e Cau 1. Trén bang c6 it nhat 1 cau khang dinh sai.
e Cau 2. Trén bang c6 it nhat 2 cau khang dinh sai.

e Cau 2016. Trén bang c6 it nhat 2016 cau khang dinh sai.
Héi nhitng cau khang dinh nao trén bang la ding?
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34. Dt TaI TUYEN sINH Lép 10 THPT CHUYEN TiNH BiNH THUAN 2017-2018
(VONG 1)

Bai 1. Cho 2 > 0 va biéu thiic

R 1 R
\Vzr Vol o+
a) Rt gon biéu thitc A.
b) Tim tat ca cac gia tri nguyén clia x dé biéu thitc A c6 gid tri nguyen.

) 1
Bai 2. Trong m#t phang toa do Ozy, cho parabol (P) : y = —z2.

4
a) Ve (P).
) 5
b) Duong thang (d) : y = = + 1 cat (P) tai M va N. Tinh dién tich tam giac OMN.

Bai 3. a) Giai phuong trinh
(m2—5:c+6)(x2—5$+4) = 24.

b) Cho phuong trinh 2% — (m + 1)z —3m+2 = 0 (m 1a tham s6). Tim tat ca cic gia tri
ctia m dé phuong trinh da cho c6 hai nghiém z; va x5 thda man 3z, + 2z, = 5.

Bai 4. Cho tam giac ABC nhon (AB < AC), noi tiép duong tron tam O, ban kinh R.
Goi AD, BE, CF la cac dudng cao ctia tam giac ABC, H 1a giao diém ctia AD va BE.

a) Chiing minh t giac BFHD ndi tiép dudng tron.

b) Chiing minh F'H la tia phan giac cia EFD.

c) Goi I 1a giao diém ctia AD va EF. Chiing minh TH - AD = HD - Al

d) Gia st bon diem B, H, O, C cuing nam trén mot duong tron. Tinh theo R do dai
doan EF.

Bai 5. Cho cac s6 thyc duong x, y, 2 théa man xyz < 1. Chitng minh ring

e(1-9%) y(1-2%)  =2(1-2%)
e A R

> 0.
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35. Dt THI TUYEN sINH Lép 10 THPT CHUYEN TiNH BiNH THUAN 2017-2018
(VONG 2)

Bai 1. Giai hé phuong trinh

y?+1 Ty
2+ y*+1+2z+y) =0

Bai 2. Cho n la s6 nguyén ay,as, -+ ,a, théa man S = a; + as + as + - - - + a,, chia hét
cho 6. Ching minh réng P = af + a3 + a3 + - - - + a2 cling chia hét cho 6.

Bai 3. Cho z, vy, 2 1a cac s6 thuc duong théa man x + y + 2 + zyz = 4. Chitng minh

(1+xy+g> <1+yz+i> (1+zx+£> > 27
z x Yy

Bai 4. Cho tam gidc ABC nhon (AB < AC) ¢6 AD la dudng cao, H 1a truc tam cia tam
gidac ABC'. Tia BH cat duong tron duong kinh AC tai E, F sao cho BE < BF, tia CH
cat duong tron duong kinh AB tai G, K sao cho CG < CK, dudng tron ngoai tiép tam
gidc EDG cat BC tai diém thit hai 1a P.

a) Chiing minh A 1a tam duong tron ngoai tiép tit gisc K EGF.

b) Chitng minh ba diém P, E, K thang hang.

¢) Gia st bon diem K, D, P, F cing nam thuoc mot dudng tron.

Bai 5. Trong ngay qubc té thiéu nhi 1/6 vita qua, c¢6 97 em nhd dén tir 3 truong ciia mot
huyén mién nti duge nhan mdi em mot mén qua. Biét rang chi c6 4 loai qua dude phat ra
néu trong 5 em nhoé bat ki dén tit mot trudng nhan ctiing mot loai qua thi c6 2 em clung
tudi. Chiing minh ring luén cé 3 em nhoé dén tit ciing mot truong, cling tudi va nhan cliing
mot loai qua.
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36. DE TaI TUYEN SINH L6P 10 THPT CHUYEN THANH PHO CAN THO 2017-2018
Bai 1. Cho z, y 1a hai s6 thic duong phan biét. Rt gon biéu thiic
1 3y 1 3Ty ' T —y
<ﬁ+\/@+xﬁ+y\/@> | [(f—ﬂ‘x x—m> TG+ Y

Bai 2. Trong mit phing véi hé toa do Ozy, cho dudng thing

2m — 4
d):y=
(d) :y 2m+5

r+4—2m

. N £ P 5 N £ 2 P ., . 2 2 z . X
v6i m la tham so thuc khac —3 Tim tat cd céc gia tri cia m de (d) cat tia Oz, Oy lan

lugt tai hai diem phan biet A, B sao cho dién tich ciia tam giac OAB dat gia tri 16n nhat,
véi O 1a gbce toa do.

Bai 3. a) Giai phuong trinh
2(x — 2)/x(z +3) +2° + 2% — 142 + 16 = 0.

b) Tim tat ca cac gid tri cia m dé phuong trinh sau c6 nghiém 1 s6 nguyén
2> — (3+2m)z +40 —m =0
Bai 4. Mot khu vuon hinh chit nhat ¢6 chu vi bang 140(m). Ti s6 gitta chiéu dai va chiéu
rong cua khu vuon la g Dé thuan tién cho viéc cham séc, thu hoach va di lai trong khu

vuon, ngudi ta lam mot 16i di xung quan khu vuon doc theo chiéu rong z(m) va doc theo
y(m). Biét rang x = 2y va dién tich phan dat con lai sau khi da lam 16i di 1a 828m? (nhu
hinh vé& bén dudi). Tinh ti s6 k gitta chu vi ctia phan dat con lai va chu vi ban dau ciia khu
Vuon nay.

Bai 5. Cho tam giac ABC c6 ba géc nhon, noi tiép duong tron (0), AB < AC va cac
duong cao AD, BE, CF (D € BC, E € CA, F € AB) cit nhau tai H. Goi I 1a trung
diém ctia canh BC. (0') la dudng tron ngoai tiép tam giac HFE, d 1a dudng thang di qua
H va song song v6i dudng thing BC.

a) Chiing minh d 14 tiép tuyén ctia dudng tron (O’).

b) Tia I H cit dudng tron (O) tai diém M. Chiing minh diém M thuoc dudng tron (O').

¢) Goi G la giao diém clia hai duong thang F'E va BC. Chiing minh GH vuong goc véi
Al

. ) s 12 i i 1a a1z
Bai 6. Cho a, b, ¢ 1a cac s0 thuc duong thdéa man p + 7 + o= 3. Tim gia tri nho nhat
ctia biéu thric

27a? b? 8c?

c(c? +9a?) * a(4a? + b?) N b(90? + 4¢?)
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37. Dt THI TUYEN SINH LSp 10 THPT CHUYEN THANH PHO DA NANG 2005-2006
Bai 1. a) Tinh gia tri bicu thiic

1 1 3
A== —y/=+=.
¥ V361

b) Giai phuong trinh

Bai 2. a) Giai hé phuong trinh

b) Cho phuong trinh
20(mx — 1) =2 — 1
v6i m 1a tham s6. Tim s6 nguyén m nhé nhat sao cho phuong trinh da cho vo nghiém.
) 1

Bai 3. Trong mat phang toa do Oxy, cho Parabol (P):y = —5952.

a) Vé (P).

b) Trén (P) lay hai diém A va B lan lugt c6 hoanh do bang —2 va 1. Viét phuong trinh
dudng thing AB.

C) Tinh SAOB'

N 1 .
Bai 4. C6 30 lit nué6e, vira da rét day binh A va 3 binh B hoéac vira du rét day binh B va
1 -
5 binh A. Tinh dung tich moi binh A, B.

Bai 5. Cho (O), day C'D khong qua tam. Lay A la diém chinh giita cung nho C'D. Tit A
vé tiép tuyén (d) ctia (O). Trén d 1lay M sao cho AM = C'D (C va M nam trong cing mot
nita mit phang c6 bo 1a dudng thang AD). Tia MC cit (O) tai B khac C. Chitng minh

a) MADC la hinh binh hanh.

b) ZACB = 2/ABC.

MC  AC*

) MB ~ AR
Bai 6. Cho hinh binh hanh ABCD ¢6 ZBAD nhon va AB < AC'. Phan giac trong ZBAD
cat canh BC tai M, cét tia CD tai N. Chiing minh tam dudng tron ngoai tiép tam giac
CMN nam trén dudng tron ngoai tiép tam giac CBD.
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38. Dt THI TUYEN SINH LGP 10 THPT CHUYEN THANH PHO DA NANG 2009-2010
Bai 1. a) Rt gon

A:\/3+2\/§+\/18—8\/§.

b) Cho hai s6 duong z, y théa man diéu kién x + 4y = 5,/xy. Tinh L
Y

Bai 2. a) Giai phuong trinh
2 — 2z — 2| +4=0.
b) Cho phuong trinh tham s6 m sau
20t —4(m +2)2* +2m?* +1=0.
Tim m dé phuong trinh c¢6 4 nghiem phan biét x;, =4, x5, x4 thoa
r] + 73 + 13 + x) = 66.
Bai 3. a) Ching minh 70.27'%9" 4 31.38!% chia hét cho 13.
b) Giai hé phuong trinh

Bai 4. Cho hinh vuong ABCD canh a. Tren BC' lay E (E khac B, C). Tren CD lay F
sao cho ZEAF = 45°. Duong chéo BD cit AE, AF lan luct tai H va G.

a) Goi I 1a giao diém ctia EG va FH. Chiing minh I 1a trie tam ctia tam gidc AEF.

GH .

b) Chitng minh F khong doi.

c¢) Duong thang Al cit EF tai K. Chitng minh BK song song HF.

d) Tim gia tri nhé nhat ciia tam giac AEF khi E di chuyén trén BC (E khac B, C), F
thay doéi tren C'D théa diéu kien ZEAF = 45°.
Bai 5. Cho a, b, ¢ 14 ba s6 duong théa abc < 1. Chiing minh

1 . 1 . 1
l4a+ab 1+b+bc 14+c+ca

<1
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39. Dt THI TUYEN SINH LGP 10 THPT CHUYEN THANH PHO DA NANG 2011-2012
(CHUYEN TOAN)

Bai 1. a) Cho a = 2y + /(1 + 22)(1 +y?) va b= /1 + y?> + yv/1 + 22 trong d6 =, y 1a
hai s6 thie. Tim hé thic lien hé gitta a va b doc lap véi x va v.

. m—vm2+1 m+vm2+1
b)Datxlzf,ﬁ —

tri bidu thrc

— (m 1a tham s6). Hay tinh theo m gia
A=[2m+ 1)z — (2m — 1)z]? + [(m — 2)z1 + (m + 2)22]?
? ? 3 12
Bai 2. Trén mat phang toa do Ozy, cho duong thang A :y = gx oS
a) Goi a la goc tao béi dusng thing A va truc Ox. Chitng minh ring sin o > 3

N 1 . )
b) Ching minh rang trong moi hinh tron ban kinh 30 v6i tam nam trén duong thang
A, khong c6 diém nao c6 hoanh do va tung do la cac s6 nguyen.
Bai 3. a) Giai hé phuong trinh

yz(x +y)(z+2) =72
za(y+z2)(y+x) =45,
vy(z+2)(2+y) =40
b) V6i mdi s6 tu nhién n > 3, goi z,, 1a s6 do goc mdi dinh (tinh theo don vi do) cla
mot da giac déu n canh. Tim tat ca cac cip s6 ty nhien m, n (m > 3, n > 3) sao cho
Ty — Ty = 30°.
Bai 4. a) Tim a, b, ¢, d biét rang
5>+ +E+d*) =(a+b+c+d+2)?—20.
b) Cho z,y, z € [1;3]. Dat S, = 2™ + y™ + 2" v6i mdi s6 nguyén duong n. Chiing minh
rang néu S; <5, S > 11 thi S,, = 3" + 2 v6i moi s6 nguyén duong n.
Bai 5. Cho hinh vuong ABCD c6 canh bang r. M 13 mot diem di dong trén canh BC,
M khong trimg B va C. Trén C'D lay N sao cho ZMAN = 45°. Goi P la giao diém ciia,
BD va AM, @ la giao diém ctia BD va AN. a) Chitng minh ring M@ vuong goc véi AN.
b) Goi H 1a giao diem ctia MQ va N P. Tim quy tich giao diém K ctia cidc dudng thang
AH va MN.
¢) Tinh dién tich phan chung ctia bon hinh tron ¢6 tam lan lugt 1a cdc dinh A, B, C, D
¢6 cung ban kinh 7.
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40. Dt THI TUYEN SINH LGP 10 THPT CHUYEN THANH PHO DA NANG 2011-2012
(CHUYEN TIN)

Bai 1. Cho a > 0 va biéu thrc

r+a a 2¢/a
o= (Vi Zto ) (o iy
Vi+iya) \vVe Jr—ya
a) Véi gia tri ndo ctia x thi @ xéc dinh?.
b) Chiing minh ring néu a 13 mot s6 chinh phuong thi @ 1a mot s6 nguyen (khi @ xac
dinh).

Bai 2. Trén mit phing toa do Oxy, cho diém A(6; —3), parabol (P) c6 phuong trinh
y = —a? va dudng thang (d,,,) c6 phuong trinh y = 2(m — 1)z + m? (m la tham s6).
a) Véi cac gia tri nao ctia m thi dudng théng (d,,) cit parabol (P) tai hai diém ma mot
trong hai giao diém c6 hoanh do bang 27. Khi d6, hay xac dinh toa do giao diém con lai.
b) Tim toa do ctia diém B thudc (P) dé doan AB ngan nhat.

Bai 3. a) Chitng minh ring phuong trinh

4 /

¢6 hai nghiem 13 1 — /3 va 1+ /3.

b) Giai hé phuong trinh
23— =35
322 +2y% 9r — 4y’

Bai 4. Cho duong tron (C') tam O béan kinh 4cm. Goi O' 1a mot diém di dong sao cho
00" = z(cm) (1 < 2 < 7). Dudng tron (C’) tam O’ ban kinh 3cm cat (C) tai hai diém A
va B. Day AM cta dudng tron (C) tiép xic v6i duong tron (C'). Day AN clia dudng tron
(C") tiép xtic véi duong tron (C). Goi Q la diém ddi xiing v6i A qua trung diem P cta
00, C la diém déi xing ctia A qua B.

a) Goi H la giao diém ctia AN va O'Q. Chitng minh ring AHBQ la tit gidc noi tiép.

b) Chiing minh ring QM C' la tam gidc can.

¢) Tim z dé tit gide AOQO’ c6 dién tich 16n nhat.

Bai 5. Cho z,y € [0; 1]. Chting minh réng
1 1 2
+ <
1422 J1+y2~ Vitay
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41. Dt THI TUYEN SINH LSp 10 THPT CHUYEN THANH PHO DA NANG 2012-2013

Bai 1. a) Cho phuong trinh tham s6 m sau
2 —2(m—1)r—1=0.
Tim céc gia tri cia m dé phuong trinh c¢6 hai nghiém phan biét z;, x5 thda man
|21 — 22| = 2.

b) Lap phuong trinh bac hai nhan z; = y1,/72 + 3\/y1 va 22 = y2/y1 + 3,/72 la nghi¢m
vGi Y1, Yo la nghiém cta phuong trinh

v —Ty+1=0

v = x|ty
{y2 =yl +a
b) Giai phuong trinh
T=V40 -z V4 -z + VA5 — a2 — 2+ VT2 —2.V/40 — x
Bai 3. a) Cho z,y, z,t théa man z? + y? + 22 + t* < 1. Chiing minh

\/(x+z) y—t) —l—\/x—z +(y+1)° <2

b) Tim z,y € N théa man

Bai 2. a) Giai hé phuong trinh

VT 4 /Yy = V2012

Bai 4. Cho tit gidc ABCD noi tiép duong tron duong kinh AB. Biét AB, C'D ciat nhau
tai E, AD cat BC tai I, AC cat BD tai M, H 1 hinh chiéu ctia M len AB, CH cat BD
tai V.
DB-MN
Chu inh ——— = 1.
a) ng minh ———— / / 7
b) Hai duong tron ngoai tiép cac tam giac BCE va CDF ciat nhau tai diem thia hai la

L. Chiing minh E, F, L thing hang.

Bai 5. Cho tam gidc ABC khong déu c6 cac canh BC = a, CA=b, AB =c. Goi I, G 1a
tam duong tron noi tiép va trong tam tam gidc. Chiing minh néu IGLIC thi ta c6

6ab = (a+b)(a+b+c)
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42. Dt THI TUYEN SINH LSp 10 THPT CHUYEN THANH PHO DA NANG 2016-2017
Bai 1. Cho biéu thtc

a a?
P = 1+a?2+ —
a+1+\/ Ta +(a—|-1)2

v6i a # —1. Rt gon biéu thitc P va tinh gia tri ctia P khi a = 2016.
a) Tim cac s6 nguyén duong k va sb thyc x sao cho

(k—1Da*> +2(k—3)x+k—2=0.
b) Tim cac s6 nguyén duong x va s6 nguyén to p sao cho

P+t 1 =9p°

Bai 2. Giai cac phuong trinh sau
a) (17— 62)v/3x — 5 + (62 — 7)v/7 — 3z = 2 + 8362 — 922 — 35.
b) Va? —3x +2=+/102 —20 — /x — 3

Bai 3. Cho tam gidc ABC ¢6 BAC > 90°, AB < AC va noi tiép dudng tron tam O.
Trung tuyén AM clia tam gidac ABC cit (O) tai diém thtt hai D. Tiép tuyén ciia (O) tai
D cit dudsng thang BC tai S. Trén cung nhé DC cta (O) lay diém E, dusng thang SE
cat (O) tai diém thi hai 1a F. Goi P, Q lan lugt la giao diém clia cic dudng thang AFE,
AF v6i BC.

a) Chiing minh rang MODS 1a tit giac noi tiép.

b) Chiing minh ring @B = PC.

Bai 4. Cho tam giac ABC vuong tai A c6 AB < AC. Duong tron tam I noi tiép tam giac
ABC va tiép xtic v6i canh AC tai D. Goi M la trung diém ctia AC, dudng thang IM cét
AB tai N. Chitng minh rang tit gidc /BN D 1 hinh binh hanh

Bai 5. Nguoi ta diing mot s6 quan c¢d hinh tetromino gom 4 6 vuong kich thuée 1 x 1,
hinh chit L, c¢6 thé xoay hoic lat nguge nhi hinh 1 dé ghép phii kin mot ban ¢& hinh vuong
kich thude n x n (n la s6 nguyen duong) gom n? 6 vuong kich thude 1 x 1 theo quy tac
sau
e V6i moi quan ¢ sau khi ghép vao ban ¢, cac 6 vuong ctia né phéi trung véi cac 0
vudng cua ban co.
e Khong c6 hai quan co nao ma sau khi ghép vao ban ¢o chung ké lén nhau.
a) Khi n = 4, hay chi ra mot cach ghép phi kin ban co.
b) Tim tat ca cac gia tri clia n dé c6 thé ghép phi kin ban cd
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43. Dt THI TUYEN SINH LGP 10 THPT CHUYEN THANH PHO DA NANG 2017-2018
Bai 1. a) Giai bat phuong trinh

r+1 1 1 NS
- ——— > 201 2017.
(\/5+1+x+\/5 ﬁ) viagsal = 2TV

b) Cho céc s6 duong x,y thoa man x = 4y + /2xy. Tinh

_ YTBYE - 24)
VY

Bai 2. a) Cho phuong trinh z? + 2(2m — 1)z — 3m = 0 v6i m la tham s6. Tim tat ca cac
gi4 tri nguyen ctia tham s6 m dé phuong trinh da cho c6 hai nghiém z;, 2, sao cho biéu
U )
b) Cho phuong trinh az? + bx + ¢ = 0 v6i a, b, ¢ 1a cac s6 thyc théa man diéu kién a # 0
va 2a + b+ ¢ = 0. Chitng minh ring phuong trinh da cho luon c6 hai nghiém phan biet
1, T2. Tim cac nghiém do khi

dat gia tri nguyén.

T = (z1 — 29)* + 2(z1 + 79)
dat gia tri nho nhat.
Bai 3. a) Giai phuong trinh

(z+1)* = (2* +32%)Vo +3

b) Giai hé phuong trinh

P+ +ay =1
225 — 1 = zy(22%y* — 3)

Bai 4. Cac diém Ay, Ay, ..., Ay, (n > 2) duge sap xép theo thi tu d6 trén dudng tron (O)
va chia duong tron thanh 2n cung tron bang nhau. Chitng minh réng v6i moi s6 nguyén
duong k théa man diéu kien 2 < k < n + 1 ta déu c6 hai day cung A; Ay va Ay Ay 1
vuong goéc vGi nhau.

Bai 5. a) Cho tam gidc nhon ABC can tai A, noi tiép dudng tron tam O dudng kinh AD.
Hai doan thang BC va AD cit nhau tai I. Goi M la diém ndm trén doan thang CI, M
khéac C va I. Duong thang qua M song song v6i C'D cit BD tai Q. Chting minh ring AM
vuong goc vii QK.

b) Cho tam gidc nhon ABC ¢6 AB < AC' < BC, ndi tiép dudng tron tam O va c6 tryc
tam H. Duong thing AH cit BC, CO tai D, E. Chiing minh ring hai dudng tron ngoai
tiép tam giac AC'D va CEH tiép xtc nhau.

Bai 6. Tim tat ca cac s6 nguyén duong x,y, z théa man dicu kién
5,39 4 1= 2(32 +2)
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44. D& THI TUYEN SINH L6P 10 THPT CHUYEN TiNH DAK LAK 2009-2010
Bai 1. a) Giai phuong trinh
(2% + 2z + 27)(2® + 27 + 64) = 2010.
b) Giai hé phuong trinh

3.2 7
Vr—y 2z—vy 3
1 3 :
=2

\/x—y+2x—y

Bai 2. Trong mit phang toa do Oxy cho dudng thang (d) : y = 2kx + k% —k+1 va Parabol
(P):y =2
a) Chiing minh duong thang (d) luon cit (P) tai hai diém phan biét véi moi k.
b) Goi z1, xo 1a hai hoanh do cia cac giao diém. Tim k dé z 2z, dat gia tri 16n nhét.
Bai 3. a) Tim z va y nguyén sao cho
72
4
b) Cho a, b, ¢ 1a do dai ba canh ctia mot tam gidc. Chiing minh

a® + b + & + 2abe < a(b® + ) + b(a* + ) + c(a® + b°)

=y? 4+ 1.

Bai 4. a) Cho tam gidc ABC vuong tai A, AB = /2, ACB = 45°. Tinh thé tich hinh
dugc tao thanh khi quay tam gidc ABC mot vong quanh BC.

b) Cho hai duong tron (O) va (O') cat nhau tai A, B. Goi M, N la tiép tuyén chung
ctia (0) va (O') (M thuoc (O) va N thuoc (O')). Chiing minh AB di qua trung diem I
cua MN.

Bai 5. Cho t1t gidc ABC'D c6 AB = CD, BC khong song song véi AD. Goi M, N lan luot
la trung diém ctia BC' va AD. Dudng thang M N cit AB tai I va cit CD tai J. Chiing
minh ATN = DJN.
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45. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH DAK LAK 2011-2012
Bai 1. a) Giai phuong trinh

Vr—2Vr —1++vVz—1=3.

b) Giai hé phuong trinh

r 8 _,
y %y
y 8 '
L_ - —9
x  xy?

Bai 2. a) Tim gia tri ctia m duong dé phuong trinh
2 —(m+ 1) +(m+2)r—2=0
c6 ba nghiém phan biét x1, xo, x3 sao cho
1 1 1
p e et
b) Cho x, y 1a s6 thyc tuy y. Chitng minh rang
ot + oyt +daty? > 3(a %y + xy).

+1 b+1 . :
a + la s0 nguyén. Chitng minh

Bai 3. a) Cho hai s6 nguyén duong a, b thoa man
a

rang uéc sé6 chung 16n nhat ctia a va b khong 16n hon va + b.

b) Tim s6 tu nhién z, y thdéa man

4% 417 = 9°

Bai 4. Cho doan thing AB c6 trung diém O. Trén cling nita mit phang bo AB dung nira
duong tron duong kinh AB va nita duong tron (O') dudng kinh AO. Trén (O’) lay diém
M (khac A va O), tia OM cat (O) tai N, goi P la giao diém tht hai ctia AN véi (O').

a) Chiing minh tam giac APM can.

b) Dudng thing AM cit OP tai H. Dudng tron ngoai tiép tam gidc NOH cit (O) tai
diém tht hai 1a Q. Chting minh A, M, @ théing hang.

c¢) Cho QAB = 60°. Chitng minh AQ = 6H M.

Bai 5. Cho tam giac ABC can tai A va A = 36°. Chiing minh

AB  1++/5
BC 2



http://www.molympiad.com/2018/04/de-thi-tuyen-sinh-lop-10-thpt-chuyen-2011-2012.html

MATHEMATICAL OLYMPIAD CONTESTS COLLECTION - WWW.MOLYMPIAD.COM 53

46. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH DAK LAK 2012-2013
Bai 1. a) Giai phuong trinh
Va2 + 2 = —22% — 4z + 3.

b) Chiing minh ring

1 1 1 1
P=123.2002. (1+-+-+...+ —+ —
3-.--200 ( - 2 * 3 ot 2001 * 2002)

chia hét cho 2003.
Bai 2. a) Tim nghiém nguyén ctia phuong trinh
3ry +6x +y—52=0.
b) Tim cac s6 thuc z, y thdéa man
2z
2+ 1
Bai 3. Cho duong tron (O) dudng kinh AB = 2R. Goi C la diém bat ki thugc (O)
(0 < CA < CB). Qua B vé dudng thang d vuong goc v6i dudng thang AB, tiép tuyén tai
C cat duong thing d tai D va dudng thang AB tai E, OC cat duong thing d tai F.
a) Chitng minh rang BCEF 1a hinh thang.
b) Goi G la giao diém ctia AC va EF. Gia st tit giac ODCG la hinh binh hanh. Tinh
OF theo R.
Bai 4. Xac dinh céc géc cia tam gidc ABC biét AC < AB, dudng cao AH va duong
trung tuyén AM chia goc BAC thanh ba phan bang nhau.

=y? — 4y +5.

Bai 5. Cho sb thuc z thay ddi va thdéa man diéu kien 2% + (3 — x)? > 5. Tim gia tri nhé
nhat cta biéu thic
A=2"+ (3 —2)" +62°(3 —z)*
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47. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH DAK LAK 2014-2015
Bai 1. a) Cho x = v/2 + 1. Khong diing may tinh cam tay, hay tinh gia tri ctia biéu thitc
A= (52° — 152" + 142° — 122° — 32 + 2) + 2014,

b) Giai hé phuong trinh

22 + 8y =12
42y + 12y =0

Bai 2. a) Tim nghiém nguyén ctia phuong trinh
62% + 5y* + 22 + 2z — 4wz — 34 = 0.
b) Cho 2014 s6 tu nhién doi mot khac nhau sao va nhé hon 4026. Chitng minh ton tai
ba s6 trong 2014 s6 d6 ma mot s6 bang tong hai s6 kia.
c¢) Cho a, b, c 1a do dai ba canh clia mot tam gidc ¢6 chu vi bang 3. Tim gia tri nhé nhat
ctia bicu thiic
(b+c—a) N (c+a—0b)? N (a+b—c)?
2a 20 2c
Bai 3. Cho hinh vuéng M N PQ va diém A nim trong tam giac M N P sao cho

AM? = AP? + 2AN?.

A:

Tinh W

Bai 4. Cho duong tron (O) ngoai tiép tam giac ABC. Tit diém D trén cung AB khong
chita C' (D khac A va B) ha cac dudng vuong goc dén cac canh AB, BC, C'A lan lugt tai
M, N, P. Chitng minh ring

AB  BC CA

DM ~ DN ' DP
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48. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH DAK LAK 2015-2016

Bai 1. Cho phuong trinh tham s6 m sau
ot — 2(m + 4)z* + m? + 8.
a) Giai phuong trinh v6i m = 0.
b) Tim tat cd cic gia tri cia m dé phuong trinh c¢6 bén nghiem phan biéet 1, zo, 23, 4
thoa man diéu kien
x] + 13 + a3 + 7 + 240
Bai 2. a) Giai hé phuong trinh

2+ 627y =7
293 + 3z =5

b) Giai phuong trinh
Va?+dr+12=2z -4+ Vo + 1.

Bai 3. a) Tim tat ca cac sé x, y nguyén duong thdéa man phuong trinh
1 1 1

2Ty e

b) Tim s6 tit nhién bé nhat c¢6 bon chit s6 biét né chia cho 7 duge s6 du 2 va binh phuong
clia n6 chia cho 11 dudc s6 du 1a 3.
Bai 4. Cho tam giac ABC nhon noi tiép duong tron (I). Goi H 1a tryc tam ciia tam giac
ABC. Hai duong thang BH va CH cat lan lugt tai P va Q (khac B va C).

a) Chiing minh rang I A vuong géc véi PQ.

b) Trén hai doan thing HB va HC lay hai diém M, N sao cho AM vuong goc véi MC,
AN vuong géc v6i N B. Ching min

Bai 5. Cho tam gidc AMN can. b) Cho tam giac ABC' c¢6 BAC = 2CBA = 4ACB.

Chtng minh
1 1 1

AB_ BC ' CA
Bai 6. Cho z, y, 2z 1a cic s6 thuc duong théa man diéu kién x + y + z = 1. Chiing minh
rang

350 386
_|_
xy+yz+ze x4+ y?+ 22

> 2015.
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49. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH DAK LAK 2017-2018
Bai 1. Cho biéu thic tham s6 m sau
f(x) =2 — (2m +3)x +m? — 1.
a) Tim gia tri ctia m dé phuong trinh f(x) = 0 c6 hai nghiém duong phan biét.

A , . 2017
b) Tim gia tri cia = dé gia tri nhé nhat cua f(x) la 1
Bai 2. a) Giai phuong trinh
2(z — 1)
Vat42r —o— 14+ ——=.
Va4 2z

b) Giai phuong trinh
(V3z+4— 3z +2)(1 + V922 + 18z + 8) = 2

Bai 3. a) Tim cac s6 nguyén t6 p sao cho 13p + 1 1a 1ap phuong ctia mot s6 ty nhién.
b) Tim hai s6 =, y nguyén duong sao cho

(x+2)* —6(y—1)* +ay = 24.

Bai 4. a) Cho céac s6 thyc duong a, b, ¢. Chitng minh réng
a b 4c
+ + >
b+c¢c c+a a+b
b) Cho cac s6 duong a, b, ¢ thdéa man dieéu kien
a4+ +c =11
ab+bc+ca =7

2.

1
Chiing minh 3 <a,b,c<3.

Bai 5. Cho tam gidc ABC vuong tai A, dudng cao AH. Goi (P) va (Q) theo thu tu la
duong tron noi tiép clia tam gidc AH B va tam giac AHC'. Ké tiép tuyén chung ngoai (khac
BC) clia hai duong tron (P) va (Q), n6 cat AB, AH, AC theo tht ty 6 M, K, N.

a) Chiing minh tam giac HPQ dong dang véi tam giac ABC'.

b) Ching minh PK || AB va tt gidc BMNC la tt gidc noi tiép.

¢) Chitng minh nam diém A, M, P, Q, N ciing nim trén mot dudng tron.

d) Goi I la tam duong tron ngoai tiép tam giac ABC; biét AB = a, AC = 3a. Mot
duong thing thay doi di qua H cit dudong tron ngoai tiép tam giac ABC tai D va E. Tinh
gia tri 16n nhat cta dién tich tam gidc IDE theo a.
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50. Dt THI TUYEN SINH LGp 10 THPT CHUYEN TiNH DAK LAK 2013-2014
Bai 1. a) Giai phuong trinh
(2% — 2z — 3)(2* + 102 + 21) = 25.

b) Giai hé phuong trinh
4

4
— 4. J10-2 =5
NG y
4+wm S
VY z

Bai 2. a) Tim s6 ty nhién 16n nhat sao cho s6 2015 viét duge dudi dang 2015 = a; + az +
oo+ ap, VOi a1, as, ..., a, 13 hop sb.

b) Tim s6 du khi chia 2012203 4 2015294 cho 11.

¢) Cho a,b,c > 0 sao cho vVab + vbc + y/ac = 2. Chiing minh ring

a b c
b+1+f+1+921
1—1—5 b c

Bai 3. Cho nita duong tron tam O, duong kinh AB. Goi C 1 diém chinh gitta cung AB,
M 13 mot diém bat ki trén cung AC. Tia phan giac COM c&t BM tai diém D. Chiing
minh ring khi diém M di dong trén cung AC thi diém D thudc mot duong tron ¢ dinh.
Bai 4. Cho tam giac déu ABC. Lay diém P tiy ¥ trong tam giac ABC. Tt diém P ha
PD, PE, PF lan lugt vuong goéc téi canh BC, CA, AB. Tinh ti s6

BD + CE + AF

PD+ PE+ PF
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51. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH DIEN BIEN 2014-2015
Bai 1. Cho biéu thiic
P Vz+1 +w/:cy+\/§_1 VTl w/:zcy+\/5+1
S \Vay+1 vy — 1 VZy + 1 VIy — 1 ’

a) Tim dieu kién xac dinh va rat gon P.

V3+1

b)TinhgiétricﬁaPnéusz—\/g,y:\/3 T

Bai 2. Cho phuong trinh m tham s6 m sau
22 —2(m+ 1Dz +m?*+4=0.

a) Giai phuong trinh v6i m = 2.
b) Tim m dé phuong trinh c¢6 hai nghiém 1, 2o théa man

234+ 2(m+ 1) 35 < 2m? + 8m + 2014
Bai 3. a) Giai phuong trinh
Vhr —1 -3z —2=+z—1.

b) Giai hé phuong trinh

{ (x —1)(zy —2?) =3
2?2 —2r+y =4

Bai 4. Trén hai canh Oz, Oy ciia géc vuong Oy lan lugt 1ay hai diém A vh B sao cho
OA = OB. Mot dudng thang di qua A cat OB tai M (M & trong doan OB). Tt B ké
dudng thang vuong géc véi AM cat AM tai H, cit AO kéo dai tai I.
a) Chiing minh rang OI = OM va tt gihc OM H I ndi tiép duge trong mot dudng tron.
b) Tit O ké dudng thang vuong géc v6i BI tai K. Ching minh ring OK = K H. Diém
K di dong trén duong c6 dinh nao khi M di dong trén OB?.
Bai 5. Cho tam giac ABC noi tiép trong dusng tron (O). Trén canh BC lay diém D, trén
canh C A lay diéem FE, trén canh AB lay diém F sao cho tit gidac AFDE 1a tit gidc noi tiép.
Kéo dai AD cat duong tron ngoai tiép tam gidc ABC tai giao diém tht hai M (M # A).

EF* MD o EF
_ s —. O suy ra .
BC? AD YT ODEE = s

Bai 6. a) Cho cac s6 z,y duong thdéa man 22 + y? = 8. Tim gia tri nhd nhat ciia biéu thiic
1 1
pP— + .
Vitad 1+

b) Tim tat ci cac s6 nguyen t6 p sao cho hai s6 4p? + 1 va 6p* + 1 1a hai s6 nguyén t6.

Chitng minh rang Sppr =



http://www.molympiad.com/2017/11/de-thi-tuyen-sinh-lop-10-thpt-chuyen-tinh-dien-bien-2014-2015.html

MATHEMATICAL OLYMPIAD CONTESTS COLLECTION - WWW.MOLYMPIAD.COM 59

52. DE THI TUYEN SINH LSp 10 THPT CHUYEN TiNH DONG Nar 2012-2013

Bai 1. Ching minh réing = = \/6— 3v2+3 — \/2+ V2 + /3 1a mot nghiem ciia

phuong trinh

= 162" +32=0
Bai 2. Giai hé phuong trinh

2e(z+1)(y+1) =—6
2y(x+1)(y+1) =6

Bai 3. Cho tam gidc MNP c¢6 canh béng 2. Lay n diém thudc céc canh hodc bén trong
tam giadc sao cho khoang cach giita hai diém tuy ¥ 16n hon 1. Tim n 16n nhéat théa méan
diéu kien da cho.

Bai 4. Chtng minh riang trong 10 s6 nguyén duong lién tiép khong ton tai hai s6 bat ki
c6 ude chung 16n hon 9.

Bai 5. Cho tam giac ABC khong can, ngoai tiép (I). Goi D, E, F lan luct la cac tiép
diém ctia BC, CA, AB vé6i (I). Goi M la giao diém ctia dudng thang EF v6i BC, biét
AD cat (I) tai N. Goi K la giao diém ctia AI va EF. Chiing minh ring

a) I, D, N, K cung thuoc mot duong tron.

b) MN la tiép tuyén cta (I).
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53. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH DONG Nar 2013-2014
Bai 1. a) Giai phuong trinh
'+ 22 —-12=0 (v €R)

{2x—3y —- 5

Tr+1ly = —23

Bai 2. Cho a € R, a > 2 va biéu thrc

@(\/a+2m+\/a—2\/m>
Va2 —2a+1 '

b) Giai hé phuong trinh

P =

a) Rit gon biéu thitc P.
b) Chiing minh ring néu a 1a s6 thyc va a > 2 thi P > 4.

Bai 3. Cho phuong trinh
2+ 2z — 2m = 0.

a) Tim cac gia tri ctia m dé phuong trinh da cho c6 hai nghiém phan bigt.

b) Cho m la s6 thue duong. Goi 1, x5 1a hai nghiém ctia phuong trinh da cho. Biét
r1 > Tg, tinh U = — — — theo m.

T T2

Bai 4. Cho cac ham s6 (P) :y =222 vid : y = kxz = —2 (v6i k 1a tham s6 thuc). a) Vé
dd thi (P) ctia ham s6 da cho. b) Tim k dé diém M (xy;yar) thude cd hai do thi (P) va d
da cho, biét ypr = 2 va 231 > 0.

Bai 5. Néu cho hai voi nudc ciing chay vao mot bé (chua cé nude) trong thoi gian 1 gio
12 phiit thi day bé. Néu md voi thit nhat chiy trong 20 phit va voi thit hai chay trong 45

phut thi chi dugc 2 bé. Khi md riéng tung voi. Tinh thoi gian dé moi voi khi chay riéng
day bé.

Bai 6. Cho dudng tron (O) tam O duong kinh AB = 2R. Lay diém C' thuoc dusng tron
(0), v6i C # A, B. Lay diém D thudc cung nhé BC clia dudng tron (O), vé6i D # B, C.
Tiép tuyén ctia dudng tron (O) tai diém B cit cic dudng thang AC, AD theo thit tu tai
cac diem M, N.

a) Chitng minh tt giac CDN M la tit giac noi tiép duong tron.

b) Chitng minh AD - AN = AC - AM = 4R?.

¢) Vé duong kinh C'E cua nita duong tron (O). Vé duong kinh C'F' ctia dudng tron ngoai
tiép tit giac CDNM. Chitng minh ba diém D, E, F théng hang.
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54. DE THI TUYEN SINH LSp 10 THPT CHUYEN TiNH DONG NAr 2014-2015
Bai 1. a) Tim cac s6 thyc x va y thoa
? + 9y — 2 +6y+2=0.

1++5
2

. 1
b) Cho s6 thuc z thoa <7< . Chting minh

22° =322 —x+1<0

Bai 2. a) Cho phuong trinh
2" — 122" 4 292" = 0,
v6i n 13 s6 nguyen duong. Chitng minh rang hai s6 6 4+ /7 va 6 — /7 1a nghiém ctia phuong
trinh da cho v6i moi s6 nguyén duong n.
b) Cho
1
P=3 [(6 + V)0 + (6 - x/?)m] .

Chitng minh gia tri P 1a 1 sd nguyen.
Bai 3. Giai hé phuong trinh

2 =27 —y+3r—5
y? =a?+x—-3y—2

Bai 4. Cho hai s6 nguyén duong a va b c6 uéc chung 16n nhat 1a 1. Biét ab 13 1ap phuong
cia 1 s6 nguyén duong. Chitng minh a 1a lap phuong ctia mot s6 nguyén duong.

Bai 5. Cho tap hop
S ={meN,126 <m < 2014,6 | m}.
a) Tinh s6 phan t1t ctia tap hop S.
b) Tinh s6 céc phan ti ciia tap hop 1a ude ciia 126126 nhung khong la boi ctia 13.

Bai 6. Cho tam giac ABC nai tiép duong tron (O) tam O. Lay diém D thudc cung AB
ctia duong tron (O) khong chita C, D khong trimg A va B. Vé dudng thang a qua D vuong
goc AD, biét dudng thang a cit doan BC tai diem M (M khong tring B, (). Goi K 1a
trung diém DM . Duong trung truc clia doan thdng DM cit cac canh AB, AC, BD, AM
lan lugt tai E, F', N, I (N khong trung B, F khong trung C).

a) Chiing minh BONF 1a tit giac noi tiép.

b) Cho tam giac ABC can 6 A. Ching minh M F' song song AB.
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55. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH DONG NAT 2015-2016
Bai 1. a) Giai phuong trinh
x* — 482° + 36 = 0.
b) Tim m dé hai dudng thang sau song song véi nhau
y = (m?+5m+8)x + 2m

y=2r—6
¢) Truc can thic X
V3+v2+1
Bai 2. a) Tim m dé phuong trinh 22 — 42 +m + 2 = 0 ¢6 hai nghiém z;, x5 thda man
x} + 15 = 28.
b) Tim céc s6 thuc x va y thoa
{3$ +2y =2
2y =2

c¢) Cho cac s6 thuc a,b, c théa a + b+ c = 6, ab+ bc + ca = 12. Chitng minh

a=b=c=2.

. 1 1 1 L e
Bai 3. Cho céc s0 nguyén duong a, b, ¢ thoa — + 7= Chtng minh tich abe 1a so6 chan.
a c

Bai 4. Viét tat ca cac s6 nguyen duong lién tiép tir 1 dén 1000 duge day sb: 1,2, ..., 999, 1000.
Tinh s6 chit s6 9 trong day s6 da cho.

Bai 5. Cho tam gidac ABC. Goi I 13 tam dudng tron noi tiép tam giac ABC. Duong trung
truc doan IC cat cac duong thang AI, BI, BC, C' A tuong tng tai cac diem D, E, F, H.

a) Ching minh t& giac I FCH la hinh thoi.

b) Chitng minh ti gidc ATHE noi tiép dusng tron. Chiing t6 nam diém A, B, C, D, E
cung thudéc mot duong tron.

¢) Goi T la tam dudng tron ngoai tiép ti gidc AIHE. Chiing minh IT vudng goc véi
BD.
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56. DE THI TUYEN SINH LSp 10 THPT CHUYEN TiNH DONG NAT 2016-2017

Bai 1. Cho biéu thiic sau véi z > 0, = # 4
x 1 1

a:—4+\/_—2+\/5+2'

A:

a) Rat gon A.
) )
b) TimazdéA:Z.

Bai 2. Cho phuong trinh 22 — mz +m — 2 = 0, trong d6 m 1a tham s6.
a) Ching minh phuong trinh c¢6 hai nghiém phan biét v6i moi m.
b) Tim m dé phuong trinh c6 hai nghiém z;, x5 théa z; — x5 = 2/5.

Bai 3. Cho a,b,c 1 cac s6 thyc khong am thoa a + b+ ¢ = 3. Chiing minh ring
ab+bc+ca <3, a*b+b’c+ cta<A4.

Bai 4. Cho tam gidc ABC' c¢6 ban kinh dudng tron noi tiép r va do dai cac duong cao la
x,Y, 2.
a) Chiing minh rang

b) Cho biét r =1 va x,y, z 1a cac s6 nguyén duong. Chiing minh tam giac ABC déu.

Bai 5. Tit diém M nam ngoai dudng tron (w) tam O, vé dén (w) hai tiép tuyén M A, M B
va cat tuyén MCD, C nim gitta M va D. Goi H la giao diém MO va AB.
a) Chitng minh rang M A* = MC - M D.
b) Chiing minh ring ti giac CDOH ndi tiép.
¢) Chitng minh ring Dudng thang AB va hai tiép tuyén ciia (w) tai C' v D dong qui.
d) Duong thang CH cit (w) tai diém thtt hai £ # C. Chiing minh ring AB || DE
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57. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH DONG Nar 2017-2018
(VONG 1)

Bai 1. Cho a > 0 va a # 1 va bicu thic

:( a++a 1 >:¢5—1

ay/a+a+a+1 a+1 a+1 "
a) Rit gon biéu thitc P.
b) Tim s6 tu nhién a khac 1 sao cho bi¢u thiic P nhan gia tri nguyén.
Bai 2. a) Giai phuong trinh
(x+1)(z+2)(x+3)(x+4) =24.
b) Giai hé phuong trinh

2 —day+ax+4y =2
mZ_y2 :_3

Bai 3. Goi z;, 7 1a hai nghiém clia phuong trinh 22 — x — 5 = 0. Lap mot phuong trinh
bac hai nhan 2x; + x5 va xy + 225 lam nghiém.
a) Tim cac cap s6 nguyén (z;y) thoa man
2?4+ 2% —2zy — 4z + 8y +7=0.
b) Cho ba s6 thiyc khong am a, b, ¢. Chiing minh
ab(b* + be + ca) + be(c? + ca + ab) + ca(a® + ab + be) < (ab + be + ca)(a® + b* + ¢*)

Bai 4. Trong mit phang toa do cho ngii giac 16i ABCDE cé cac dinh A, B, C, D, E déu
la diém nguyén. Ching minh ring cé it nhat mot diém nguyén A nim bén trong hoic
thudc canh ctia ngn giac da cho, véi M khac cac dinh cta ngi giac da cho. (Mot diém dugc
goi 1a diém nguyén néu hoanh do va tung do ctia diém d6 déu la s6 nguyen)

Bai 5. Cho tam giac ABC' ¢6 ba goc C/’A\B, A/B\C’, BCOA déu la goc nhon. Duong tron
tam O duong kinh BC cat hai canh AB, AC'] lén lugt tai hai diem M, N; véi M khac B,
N khac C. Hai tia phan glac cua hai goc C’AB OMN cit nhau tai P.

a) Chitng minh OMN = CAB. Chiing minh t giac AM PN noi tiép duong tron.

b) Goi @ la giao diém ctia hai dudng tron ngoai tiép hai tam gidc BMP va CNP, véi
@ khac P. Ching minh ba diém B, @, C thang hang.

¢) Goi Oy, Oy, O3 lan lugt 1a tam ctia ba dudng tron ngoai tiép ba tam gidc AMN,

BMP, CNP. Ching minh bén diém O, Oy, O, O3 cing thuoc mot dudng tron.
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58. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH DONG Nar 2017-2018
(VONG 2)
Bai 1. Cho biéu thtic tham sé m sau
f(x) =2 — (2m+3)x +m? — 1.

a) Tim gia tri tham s6 m dé phuong trinh c¢6 hai nghiem duong phan bigt.
2017

4

b) Tim gia tri # dé gia tri nhd nhat cta f(x) la
Bai 2. a) Giai phuong trinh

2(x — 1)
Va2+2x—x -1+ —-=0
Va2 +2x

b) Giai phuong trinh
(V3z+4— 32 +2)(1 + V922 + 187 + 8) = 2.

Bai 3. a) Tim cac s6 nguyén t6 p sao cho 13p + 1 1a 1ap phuong ctia mot s6 ty nhién.
b) Tim hai s6 =, y nguyén duong sao cho

(+2)*—6(y—1)*+ay =24

Bai 4. a) Cho céac s6 duong a, b, ¢. Chitng minh rang
a b 4c
+ + >
b+c c+a a+b

b) Cho cac s6 duong a, b, ¢ thdéa man dieu kien

{a2+62+62 — 11

2.

ab+bc+ca =17
N 1
Chtng minh rang 3 <a,b,c<3

Bai 5. Cho tam giac ABC vuong tai A, duong cao AH. Goi (P) va (@) theo thi tu la
duong tron ngoai tiép ciia tam giac AHB va tam giac AHC. Ké tiép tuyén chung ngoai
(khadc BC') ctia hai duong tron (P) va (Q) n6 cat AB, AH, AC theo thi tw 6 M, K, N.

a) Chitng minh tam gidc HPQ dong dang véi tam giac ABC.

b) Chitng minh PK song song véi AB va tit giac BM NC noi tiép.

¢) Chiitng minh nam diém A, M, P, Q, N ciing nam trén mot dudng tron.

d) Goi I la tam dudng tron ngoai tiép tam giac ABC, biét AB = a, AC = 3a. Mot
dudng thing thay doi di qua H cat dudong tron ngoai tiép tam giac ABC tai D va E. Tinh
gia tri 16n nhat cta dién tich tam gidc IDE theo a.
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59. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH DONG THAP 2017-2018

Bai 1. a) Cho biéu thitc
(22 — 2 — 6)(2? + 22 — 3)
(22 —9)(z +2)?

. 3
V6l x # £3, x # —2. Rat gon @ va tinh gia tri bieu thic @ khi z = 7
b) Giai phuong trinh

1/ 1 1
3\/x2—1+ w2+x+1:§(2x3—|—x2+2x+1).

Bai 2. a) Giai hé phuong trinh

Q=

z+y+ay =11
4+ +ay =19

b) Trong mit phang toa do Ozy cho dudng thing (d) : y — 2m + 1 = 0 (m 1a tham s6)
va parabol (P) : y = 2%. Tim m dé (P) cat (d) tai hai diém A, B sao cho tam gidc AOB
déu va tinh dién tich tam giac do.

Bai 3. a) Cho phuong trinh 22 — (2m + 1)z — 3 = 0 (m la tham s6). Gia st phuong trinh
da cho c6 hai nghiém phan biét z1, x5 v6i moi m. Tim gia tri nhé nhat cia

H = 2? + 23 — 62,25.

b) Cho ba s6 duong z, y, z thda man 2 + y* + 23 = 1. Chitng minh bat dang thiic sau
2 2 2
r Y “ >

+ +
Vi—a?2  J1—y2 V1-—22

Bai 4. Dé tao san choi cho hoc sinh tham gia cac hoat dong tim hiéu vé hinh anh va con
ngudi Dong Thap, Doan Thanh nién Cong san Ho Chi Minh ctia mot trusng da to chiic
hoi thi “Dong Thap trong trai tim t6i” v6i cac noi dung vé hoat dong khdi nghiép, du lich
trai nghiem nhiing dia danh, nét van hoéa dic trung lang nghé, cic mén an, cay trai,... clia
tinh. Sau hai vong thi Ban t6 chiic da chon ra ba doi xuat sic 1a Hoa Sen, Hoa Sting, Hoa
Tram vao chung két. Theo quy dinh ctia Ban t6 chitc hoi thi, mdi doi phai tra 16i 12 cau
héi, méi cau tra 16i ding duge cong 10 diém, moi cau tra 16i sai trit 3 diém, méi cau khong
tra 16i thi khong duge diem. Trai qua cac cau hoi thi doi Hoa Sen duge 61 diém. Hoi doi
Hoa Sen da tra 16i dung, sai va khong tra 16i duge bao nhiéu cau héi?.

Bai 5. Thuc hién doi méi phuong phap day hoc, doi méi kiém tra danh gia theo huéng
phat trién nang Iuc hoc sinh, trong mot tiét day hinh hoc, mot gido vien da ting dung cong
nghé thong tin, sit dung phan mém biéu dién cho hoc sinh quan sat tric quan. Cu thé:
Hinh thang can ABCD (AB song song v6i CD), c6 AB = 30cm, CD = 54cm va dudng
cao AH = 9c¢m. Cho hinh thang nay quay quanh canh day C'D. Em hay gitup ban tinh

a) Thé tich ctia hinh tao thanh.
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b) Dién tich m#t ngoai ctia hinh tao thanh.

Bai 6. Cho tam gidc ABC vudng tai A ¢6 phan giac trong AM (M thuoc BC) va ABC =
60°. Qua M vé dudng thang vuong goc véi canh BC cat doan thang AC tai N, cat duong
thing AB tai P.
a) Chiing minh ti¢ giac PAMC noi tiép trong mot dudng tron va tam gidc PMC vuong
can.
b) Goi O 1a tam dudng tron ngoai tiép tam gidc PBC, I la trung diém ctia PC. Chiing
minh ba diém M, O, I thang hang va MO song song v6i BN.
c¢) Ching minh PNC = POC.
d) Khi AB = 3cm, hay tinh dién tich tam giac PBC.
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60. DE THI TUYEN SINH LO6P 10 THPT CHUYEN TiNH GIAa LAT 2014-2015 (VONG
1)
Bai 1. Cho biéu thitc sau véi oz > 0, 2 # 1, x # 4

A Vo +1 Vo —1 2
2y —2 2742 -1

a) Rit gon biéu thitc A.

b) Tim gié tri nguyén cua x dé A nhan gia tri nguyen.

Bai 2. Cho ham s6 y = 2% ¢6 do thi la (P) va dudng thang (D) c6 phuong trinh y = 22+ 3.

a) Tim toa do giao diém ctia (P) va duong thang (D).

b) Viét phuong trinh dudng thang (d) biét ring (d) song song vdi (D) va tiép xtic véi
(P).
Bai 3. Cho phuong trinh tham s6 m sau

2 —2mx +m* —m+3=0.
a) Tim gia tri ctia m dé phuong trinh da cho c6 nghiém.
b) Gia st x1, x2 la nghiém cia phuong trinh. Tim gia tri cia m dé bidu thiic
Q = 2% + 25 — 4717,

dat gia tri 16n nhat.
Bai 4. Cho duong tron (O) ngoai tiép tam giac nhon ABC'. Cac duong cao BD va CE
clia tam giac ABC' ¢t nhau tai H (D thuoc AC, E thuoc AB).

a) Chiing minh BCDE la tt giac ndi tiép.

b) Dudng thing OA cit dudng tron (O) tai diém thit hai 1a M. Chting minh BM = CH.

c) Gid st ACB = o, AB = x. Tinh dién tich hinh vién phéan giéi han b6i day AB va
cung nhé AB theo a va x.

Bai 5. Giai hé phuong trinh

% + P =5
tay+1l =2r+y
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61. DE THI TUYEN SINH LO6P 10 THPT CHUYEN TiNH GIA LAT 2014-2015 (VONG
2)

Bai 1. a) Khong diing may tinh, hay rat gon bicu thiic
A= (4+V15)(V10 — V6)\/ 4 — V15,
b) Cho cac s6 thuc khac khong z,y sao cho x + é va y + i 12 nhiing s6 nguyén. Chiing
minh z3y3 + x%y?’ ciing 13 mot s6 nguyen.

Bai 2. a) Giai phuong trinh

4
4+ =r—=46
T
b) Giai hé phuong trinh
2?4+ —3zy =-—1
923 — 2¢3 =(x—y)(dzy — 1)

Bai 3. a) Goi x1, 25 1a hai nghiém ctia phuong trinh. Dat Xy = 221 — 3zy, Xo = 229 — 327.
Tim mot phuong trinh bac hai c6 hé s6 nguyén nhan X;, X, lam nghiém.

b) Hay chia cac s6 4;6;12;15; 30 thanh hai nhém (moéi nhém c6 it nhat mot s6), roi lay
tich ciia tat ca cac sb trong nhom. Goi 7' 1a tdng ciia cac tich d6. Tim gia tri nho nhét cta
T.

Bai 4. Cho ntta duong tron tam O duong kinh AB. Goi Ax, By la cac tia vuong goc véi
AB (Azx, By va nita dudng tron ciing thuoc mot nita mit phang bs AB) va M 1a diém
thuoc nita duong tron (M khac A va B). Tiép tuyén ctia nita dudng tron tai M cat Az va
By lan lugt tai E va F. Duong thang OF cit AM tai P, dudng thang OF ciat BM tai Q.

a) Chitng minh ti giac OPM@ la hinh chit nhat.

b) Ké M H vuong géc véi AB tai H. Duong thang EB cat M H tai I. Chiing minh I 13
trung diém ctia doan thing M H.

c¢) Cho AB = 2R. Goi r 1a ban kinh duong tron noi tiécp DOEF. Chiing minh

R
2< — <3
T

Bai 5. Tim s6 nguyén z dé v/22 + z + 3 1a s6 hitu ti.


http://www.molympiad.com/2017/11/de-thi-tuyen-sinh-lop-10-thpt-chuyen-tinh-gia-lai-2014-2015-vong-2.html
http://www.molympiad.com/2017/11/de-thi-tuyen-sinh-lop-10-thpt-chuyen-tinh-gia-lai-2014-2015-vong-2.html

MATHEMATICAL OLYMPIAD CONTESTS COLLECTION - WWW.MOLYMPIAD.COM 70

62. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH GIA Lar 2017-2018
Bai 1. Cho a, b, ¢ 1a cac s6 thuc khac 0, théa man

1+1+12_1+1+1
a b c) a2 B2 &

Chitng minh a® 4 b® + ¢ = 3abe.
Bai 2. a) Giai phuong trinh
4o = 3z — 2)(v2r +1—1)%
b) Giai hé phuong trinh

{x2—2y2 =xy+x+vy

T/ 2 yvr—1 =4z —4y

Bai 3. a) Cho phuong trinh
(x —a)’la(z —a)* —a—1]+1=0.
Tim tat ca cac gia tri clia tham sba dé phuong trinh c6 sé nghiem duong nhiéu hon s6
nghiém am.
b) Cho a, b, ¢ 1a céc s6 duong théa man
1 2017 2018
+ + <
1+a 201740 2018 +c
Tim gi4 tri nhé nhat ctia biéu thiic P = abc.

Bai 4. Cho hinh vuéng ABCD c6 canh bang a, M la mot diém bat ky thuoc canh AB
(M khac A va B). Goi E la giao diém ctia tia CM va tia DA. Trén tia doi clia tia BA lay
diém F sao cho BF = DE. Goi N la trung diém ctia doan EF.

a) Chiing minh hai tam giac FAC va NC'B dong dang.

b) Xac dinh vi trf diém M trén canh AB sao cho dién tich tit giic ACFE gap sau lan
dién tich hinh vuong ABCD.

Bai 5. Trong mit phang, c6 nhiéu nhat bao nhiéu dudng thang ma mdi dudng trong sb
cac duong thing do déu cit duge ding 2018 dusng thang khéac?
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63. DE THI TUYEN sINH LSp 10 THPT CHUYEN THANH PHO HA NOI 2013-2014

Bai 1. a) Tim cac s6 tu nhién n dé 72913 13" ¢6 chit s6 hang don vi 1a 8.
b) Cho a, b 1a céc s6 ty nhién 16n hon 2 va p 1a s6 ty nhién théa man
1 1 1

p a2 + B2’
Ching minh p 13 hop so.
Bai 2. a) Tim cac s6 nguyén z, y thda man
x? — 3y? 4+ 2xy — 22 + 6y — 8 = 0.
b) Giai hé phuong trinh

202 +ay+3yP—2y—4 =0
32% + 5y% + 4o — 12 =0

Bai 3. Cho a, b 1a cac s thuc théa man a + b + 4ab = 4a® + 4b*. Tim gia tri 16n nhat cla
biéu thiic
A =20(a® +b*) — 6(a*® + b*) +2013.

Bai 4. Cho tam gidc ABC khong phai la tam gidc can. Duong tron (O) tiép xuc voi BC,
AC, AB lan luct tai M, N, P. Dudng thang NP cat BO, CO lan lugt tai E va F.

a) Chitng minh rang OEN va OCA bang nhau hodc bt nhau.

b) Bén diem B, C, E, F thudoc mot dudng tron.

c¢) Goi K la tam duong tron ngoai tiecp OEF. Chitng minh O, M, K thang hang.

Bai 5. Trong mat phang cho 6 diém A;, A,, ..., Ag trong d6 khong c6 3 diém nao thing
hang va trong ba diém ludén c6 hai diém c6 khoang cach nhé hon 671. Chiing minh ring
trong 6 diém da cho luon ton tai ba diém la ba dinh ctia mot tam gidc c6 chu vi nhé hon
2013.
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64. DE THI TUYEN SINH L6p 10 THPT CHUYEN THANH PHO HA NOI 2014-2015
(CHUYEN TOAN)
Bai 1. a) Giai phuong trinh

(5% +2) —2(v22+1-1)=0.
b) Gidi hé phuong trinh

2?4y +1) — 2y =-3
(2% - 12y) +4* =9

Bai 2. a) Chitng minh ring néu n 1a s6 nguyén duong thi
257 4 7" — 47(3" + 57)
chia hét cho 65.
b) Giai phuong trinh nghiém nguyén
2y +ay —22° —3x+4=0.

¢) Tim céc bo s6 tu nhién (ag, as, ..., azi4) théa man

a1+ as + ...+ asprs > 20142
a?+ad+...+ad, <20143+1

Bai 3. Cho z,y,z > 0vax+y+ 2z = 1. Tim gia tri 16n nhat cla

x y 2
A e A A o
Bai 4. Cho tam giac déu ABC noi tiép duong tron (O), H 1a trung diém BC. M la diém
bat ky thuoc BH (M khac B). Lay diém N thuoc doan thing C'A sao cho CN = BM.
Goi I 1a trung diém MN.

a) Chitng minh rang bén diém O, M, H, I cing thudoc mot duong tron.

b) Goi P la giao diém ctia OI vi AB. Chiing minh réng tam giac M NP déu.

¢) Xéac dinh vi trf clia diém M dé chu vi tam giac JAB nhd nhat.

Bai 5. Cho bang 6 vuong kich thuéec 3 x n (3 hang, n cot, n 1a s6 tu nhién 16n hon 1)
duge tao bdi cac 6 vuong nho kich thuée 1 x 1. Moi 6 vuong nhéd duge t6 bdi mot trong
hai mau xanh hodc dé. Tim s6 n nhé nhat dé v6i moi cach t6 mau nhu thé luon tim duce
hinh ch nhat tao béi cac 6 vuéng nho sao cho 4 6 vuong nhéd & 4 géc cua hinh chit nhat
do6 cung mau.
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65. DE THI TUYEN sINH L6p 10 THPT CHUYEN THANH PHO HA NoOI 2014-2015
(CHUYEN TIN)

Bai 1. a) Giai phuong trinh
52t + 20 4+2—-2v2r +1=0.
b) Giai hé phuong trinh

r2y+1)—y =-3
2+ —6zy =9

Bai 2. a) Chitng minh ring néu n 1a s6 nguyén duong thi
B(5" + 37) — 27(9" + 117)
chia hét cho 11.
b) Giai phuong trinh nghiém nguyén
522 4+ y° — 20y + 20 — 2y —4 = 0.

¢) Chiitng minh trong 2014 s6 nguyén duong ay, as, . . . , ager4 thoa man
1 1 1
S+ S5+ t+5—>4
ar  ap 3014

luon tim dugde it nhat ba s6 bang nhau.
Bai 3. Cho z,y,2 > 0 va x + y + 2z = 1. Chiing minh réng
1— 2 1 — 2 1 — 2
SN
r+yz yYy+zxr z+xY
Bai 4. Cho tam gidc déu ABC noi tiép dudng tron (O), H la trung diém BC. M la diém
bat ky thuoc BH (M khac B). Lay diém N thuoc doan thang C'A sao cho CN = BM.
Goi I 13 trung diém MN.
a) Chitng minh réng bon diém O, M, H, I cing thuoc mot dudng tron.
b) Xac dinh vi trf cia M dé doan thang M N nhé nhat.
¢) Khi M thay doi va théa man diéu kién dé bai, ching minh dién tich tam giac IAB
khong déi.

Bai 5. Cho tap hop A gom 36 s tu nhién lien tiép tir 1 dén 36. Chiing minh rang trong
25 phan tit bat ki ctia tap hop A luon tim duge ba phan t1t 13 3 s6 doi mot nguyén t6 cling
nhau.
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66. DE THI TUYEN sINH L6p 10 THPT CHUYEN THANH PHO HA NOI 2017-2018
(CHUYEN TOAN)

Bai 1. a) Giai phuong trinh

Vbr — 22 + 222 — 122 + 15 = 0.

b) Giai hé phuong trinh

w

4 =y+—

o=

4y =x+—
T

Bai 2. a) Cho p lam mot s6 nguyén t6 16n hon 3. Chiing minh riang 2017 — p* chia hét cho
24.

b) Cho a, b, ¢ 1a cac s6 nguyén duong. Chiing minh réng a + b + 2v/ab + ¢ khong phai
14 s6 nguyén to.

Bai 3. Cho cac s6 thuc duong x, y, z théa man 22 + y? + 22 = 3. Chiing minh
x Y . 3

3—yz+3—zx 3—xy_§

Bai 4. Cho tam giac nhon ABC (véi AB < AC) noi tiép duong tron (O). Goi I 1a tam
dudng tron noi tiép tam giac ABC, D la hinh chiéu ctia diém I trén dusng thang BC' va
G 1a giao diém thit hai ctia duong thang AD vé6i dudng tron (O). Goi F 1a diém chinh gitta
cung 16n BC cia dusng tron (O). Duong thing FG cit dudng thang 1D tai diém H.

a) Chiing minh t giac IBHC' la tii giac noi tiép.

b) Goi J la giao diém thit hai ciia dudng thing Al v6i dudng tron ngoai tiép tam gidc
BIC. Ching minh BH = C'J.

c¢) Goi N la giao diém thit hai ciia dusng thing F/H v6i dudsng tron ngoai tiép tam giac
BIC. Chitng minh duong thang NJ di qua trung diém ctia canh BC.
Bai 5. Xét tap hop S gom cac s6 nguyén duong c6 tinh chat: véi hai phan tit phan biét
bat ki z, y thuoc S, ta luon co 30‘27 — y‘ > xy. Héi tap hgp S c¢6 thé c6 nhidu nhat bao
nhiéu phan ti?
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67. DE THI TUYEN sINH L6p 10 THPT CHUYEN THANH PHO HA NOI 2017-2018
(CHUYEN TIN)

Bai 1. a) Giai phuong trinh
Voz — 22+ 22% — 10z +6 = 0.
b) Giai hé phuong trinh
r+y+zy =1
{\/E +vy =2

Bai 2. a) Tim tat ca cac s6 nguyen duong z, y, z thda man

rTH+y+z =2
3024+ 2y — 22 =13

b) Cho cac s6 nguyén duong a, b, ¢ théa man a® 4+ b? = ¢?. Chiing minh réng ab chia hét
choa+b+c.

¢) Tim tat ca cac s tu nhién n thoa man 2n+1, 3n+1 1a cac s6 chinh phuong va 2n+9
12 s6 nguyén to.

g oz T N S SR
Bai 3. Cho céc so thuc duong a, b, ¢ thay doi thoa man — + 02 + — = 3. Tim gia tri 16n

a c

nhét ctia biéu thic

1 1 1
+ +
(2a—|—b—|—c)2 (2b+c+a)2 (2c—i—a—|—b)2

Bai 4. Cho tam giac nhon ABC' (v6i AB < AC) noi tiép duong tron (O). Goi D la trung
diém ctia canh BC, E 1a hinh chiéu ctia A trén BC va H la truc tam ctia tam giac ABC.
Duong thang AD cit dudng tron (O) tai diém thi hai F.

a) Ching minh BC? = 4DA - DF.

b) Tia AD cit dusng tron (O) tai diém G. Chitng minh ring bon diém A, G, E va D
cung thudéc mot duong tron.

c¢) Duong thang FE cat duong tron (O) tai diém tht hai K. Chitng minh dudng thang
BC tiép xtic v6i duong tron ngoai tiép tam gidc GKE.

Bai 5. Ta viét len bang 99 s6 ty nhién lien tiép 1,2,3,---,99. Ta thuyc hién thao tac sau:
Xo6a ba 86 a, b, ¢ bat ky trén bang roi lai viét len bang s6 (abe + ab + be + ca + a + b+ ¢).
Tiép tuc thyc hién thao tac trén cho dén khi trén bang con lai ding mot s6. Tim s6 con
lai do.
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68. DE THI TUYEN sINH L6p 10 THPT CHUYEN SU PHAM THANH PHO HA NOI
2013-2014 (VONG 1)

Bai 1. a) Cho biéu thitc

a—> 3
Q_(\/E+\/B) +2a*/5+m+ Vab—a
B 3a® + 3bv/ab av/a — bya

véi a,b > 0, a # b. Chitng minh gia tri ciua ) khong phu thudc vao a, b.
b) Cac s6 thuc a,b, ¢ thda man a + b + ¢ = 0. Chiing minh dang thiic

(a® + b+ *)? = 2(a* + b* + ).

) 1 )
Bai 2. Cho Parabol (P) : y = x? va dudng thang (d) : y = —mzx + Py (tham s6 m # 0).
m
a) Chitng minh ring v6i mdi m # 0, (d) cat (P) tai hai diém phan biet.
b) Goi A(z1;v1), B(xa;2) 12 hai giao diém d6, tim gia tri nhé nhat clia
M = yi +y3.

Bai 3. Cho a,b,c 1a cac s6 thuc, a # b sao cho hai phuong trinh 22 + ax + 1 = 0,
2% + bx + ¢ = 0 ¢6 nghiém chung va hai phuong trinh 22 +x +a =0, 22 +cx +b =0 c6
nghiém chung. Tinh a + b+ c.
Bai 4. Cho tam giac ABC khong can c6 ba goc nhon, noi tiép duong tron (0). Cac duong
cao AA;, BB, CC, cit nhau é H, A,C; cat AC tai D. X la giao diém tht hai cia BD
va (O).

a) Chitng minh DX - DB = DC - DA;.

b) Goi M la trung diém AC, ching minh DH | BM.

Bai 5. Céc s6 thyc z, v, 2 théa man

{\/z + 2011 + /y + 2012 + /2 + 2013 = /y + 2011 + /2 + 2012 + /= + 2013

VY2011 + /2 + 2012 + /2 + 2013 = /2 + 2011 + /o + 2012 + /y + 2013

Chitng minh ring z = y = 2.
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69. DE THI TUYEN sINH L6p 10 THPT CHUYEN SU PHAM THANH PHO HA NOI
2013-2014 (VONG 2)

Bai 1. a) Cho a, b, ¢ cac s6 thyc sao cho

(a+b)(b+c)(c+a) = abc
(@ +03) (B3 + 3) (P +a®) = a3

Chitng minh rang abc = 0.
b) Céc s6 thuc duong a, b théa man ab > 2013a + 2014b. Chiing minh bat dang thic

a+b> (V2013 + v/2014)?

Bai 2. Tim tat ca céc cip s6 hitu ti (a;b) théa man hé phuong trinh

3 — 213 =x+4y
622 — 192y + 159> =1 ‘

Bai 3. V6i mdi s6 nguyen duong n, ki hieu S, 1a tdng n s6 nguyén té dau tien. Ching
minh rang trong day sé Si,Ss, ... khong ton tai hai s6 chinh phuong lién tiép.

Bai 4. Tam giac ABC khong can noi tiép (O), BD la phan giac goc ABC. Dudng thing
BD cit (O) tai diém thit hai E. Dudng tron (O;) dudng kinh DE cit (O) tai diém thit
hai F'.

a) Chitng minh duong thang ddi xiing véi dusng thang BF qua dudng thang BD di qua
trung diém AC.

b) Biét tam giac ABC vuong tai B. BAC' = 60° va ban kinh (O) bang R, tinh ban kinh
(O1) theo R.
Bai 5. Do dai ba canh tam giac ABC' la ba s6 nguyeén td, chiing minh dién tich tam giac
ABC khong phai 1a sé nguyen.

Bai 6. Cho ay, ay, ..a;; 1a cac s6 nguyén duong 16n hon hay bang 2, doi mot khac nhau va
théa man a; + as + .. + a;; = 407. Ton tai hay khong s6 nguyén duong n sao cho tong cac
s6 du ctia cac phép chia n cho 22 s6 ay, as, ...a11, 4ay, ...4a1; bang 2012.
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70. DE THI TUYEN sINH L6p 10 THPT CHUYEN SU PuaM HA No1 2014-2015

Bai 1. Cho cac s6 thiyc duong a,b véi a # b. Chiing minh ding thiic sau
(a —b)°
— b+ 2aa
(va — Vb3 \/_+3a+3\/%_
ar/a — b\Vb b—a
Bai 2. Cho quang duong AB dai 120km. Luc 7h sang, mot xe may di tot A dén B. Di
dugc 1 quang duong xe bi héng phai ding lai stta mat 10 phut roi di tiép dén B vé6i van

0

toc nhé hon van toc lic dau 10km/h. Biét xe may dén B lac 11 gio 40 phit trua cling

ngay. Gia sit van toc clia xe may trén 1 quang dudong ban dau khong thay ddi va van tbc

cua xe may trén ;1 quang dudng con lai ciing khong thay déi. héi xe may bi héng lic méy

gid.

Bai 3. Trong mit phang toa do Oxy cho parabol (P) va dudng thang d xac dinh bdi
(P):y=2a

1
d:y:?(m—l—l)x—l—g

v6i m 1a tham sb.
a) Chitng minh riang v6i mdi gia tri clia m dudng thing d cit parabol (P) tai 2 diém
phan biét.
b) Goi 1, o5 14 hoanh do cac giao diém ctia d va (P), dat
f(x) =24+ (m+ 1)2® — x.

Chitng minh ding thiic
-1

f(x1) = fz2) = 7(5171 — 15)°

Bai 4. Cho tit giac ABCD noi tiép duong tron (O) duong kinh AC' = 2R. Goi K va M
theo thit tit 1a chan cac dudng cao ha tit A va C xudéng BD, E la giao diém ctia AC va
BD, biét K thuoc doan BE (K # B, K # E).Duong thang qua K song song véi BC ct
AC tai P.

a) Chitng minh tt giac AK PD noi tiép.

b) Ching minh KP L PM.

¢) Biét ABD = 60° va AK = . Tinh BD theo R va .
Bai 5. Giai phuong trinh

x(x? —56) 2lzx+22 A
4 —Tx »+2
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71. DE THI TUYEN sINH LGp 10 THPT CHUYEN SU PuaM HA NoOr1 2015-2016
Bai 1. a) Cho a > 0, a # 1. Rit gon bicu thiic

Sz\/6—4\/§.{’/20+14¢§+ {’/(a+3).\/a—3a—1; [Q(j/_a;—ll)—l]'
y

+ —2— = 1. Tinh gi4 tri biéu thitc
l—2z 1-—y

Portyt VP m P

Bai 2. Mot xe tai c6 chiéu rong 2,4m va chiéu cao la 2,5m mudn di qua mot céai cong
c6 hinh parabol. Biét khoang cach gitta hai chan cong la 4m va khoang cach tit dinh cong
(dinh parabol). t6i m&i chan cong 1a 2v/5m (b qua do day cong)

a) Trong mat phang toa do Oxy, goi parabol (P) : y = ax® v6i a < 0 1a hinh biéu dién
cong ma xe tai mudn di qua. Chitng minh a = —1.

b) Héi xe tai c6 di qua dugce cong hay khong?. Tai sao?.

b) Cho z,y théaman 0 <z < 1,0 <y < 1va

Bai 3. Cho hai s6 nguyén a va b théa man
a>+b*+1=2(ab+a+b).
Chitng minh a v& b 1a hai s6 chinh phuong lién tiép.

Bai 4. Cho tam gidc nhon ABC (AB < AC), M la trung diém ctia canh BC, O la tam
clia duong tron ngoai tiép tam gidc. Cac duong cao AD, BE, C'F cia tam giac ABC dong
quy tai H. Céc tiép tuyén véi (O) tai B va C' cit nhau tai S. Goi X,Y lan lugt 1a giao
diém ctia dudng thang EF véi cac duong thang BS, AO. Chitng minh ring

a) MX L BF.

b) Hai tam giac SM X va DHF dong dang.

EF BC

c) W=D
Bai 5. Trong mit phang toa do Oxy, cho tam giac ABC' c6 céac dinh la cac diém nguyéen
(mot diém dugc goi la diém nguyen néu hoanh do va tung do cia cac diém do la céc s6
nguyén). Chitng minh rang hai lan dién tich ctia tam giac ABC' 1a s6 nguyen.
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72. [DAP AN] DE THI TUYEN SINH L6P 10 THPT CHUYEN SU PHAM THANH PHO
HA NoI 2017-2018 (VONG 1)

Bai 1. Cho a,b >0, a # b, a + b # a® va biéu thiic
b2

3
p_ @ —a—2b—— (a®+a*+ab+ a®b b
B 1 b ' a? — b? a—b)"
L=y~ + (a+Va+b)

a) Chitng minh P = a — b.

b) Tim a,b biét P=1vaa® - 0> =T7v

< I a1 o 1 1 2 ]
Bai 2. Gia st z,y thuc phan biét thoa man + = . Tinh

2?2+1 v +1 zy+1
1 1 2

= + + )
224+1 y?+1 ay+1

Bai 3. Cho Parabol (P) : y = 22 va duong thang (d) : y = —2ax — 4a v6i a 1a tham s6.
a) Tim toa do (d) N (P) khia = —3.
b) Tim a sao cho (d)N(P) tai hai diém phan bigt c¢6 hoanh do z;, 24 sao cho |z |+ |z2| = 3

Bai 4. Anh Nam di xe dap tit A dén C. Trén AB ban dau véi B gitta A, C. Nam di véi
van téc khong doi a(km/h). Thoi gian di 1a 1,5(h). Tren BC, Nam di véi van toc tai thoi
diém ¢ ké tit B 1a v = —8t + a. Quang duong di tit B dén thoi diém t d6 1a S = —4t% + at.
Tinh AB biét dén C xe ditng han va BC = 16 km.
Bai 5. Cho (O, R) ngoai tiép tam giac nhon ABC. Tiép tuyén ctia duong tron tai B, C
cat nhau tai P. PDLAB, PELAC. M la trung diém BC.

a) Ching minh MEP = MDP.

b) Gia stt B, C' ¢6 dinh, A chay trén (O) sao cho AABC' luon nhon. Chiing minh DFE
di qua diém c6 dinh.

¢) Khi vAABC déu. Tinh Sapg theo R.

Bai 6. Cho z1, x3,...,79 € R khong am théa méan

x1+x2+...+$9 =10
3}’1+2£L’2—|——|—95E9 :18
Chiing minh
1.192; + 2.18x9 + ... + 9.11z9 > 270.
Diéng thic xay ra khi nao?.
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73. [DAP AN] DE THI TUYEN SINH L6P 10 THPT CHUYEN SU PHAM THANH PHO
HA NoI 2017-2018 (VONG 2)
Bai 1. Cho a,b,c,d > 0. Chiing minh trong bon s6
1 1 1 1 1 1 1 1
2 2 2 2
SR T R SR A R Mt
TRt ety “TiTw T
c6 it nhat mot s6 khong nhé hon 3.
Bai 2. Giai phuong trinh
V(@2 +22)2 +4(x +1)2 — /a2 + (z + 1)2 + (22 + 2)2 = 2017.
a) Tim a,b,c,d € Z* sao cho

a2 — b3
A =d* .
a =d+ 98

b) Tim z € R sao cho trong bon sb

1 1
x—\/i, x2+2\/§, r——, T+-
x

T
c6 mot s6 khong nguyén.

Bai 3. Cho duong tron (O, R); M ngoai (O). Ké tiép tuyén M A, M B t6i (O). Tren AB
lay C. Goi I, K 1a trung diém M A, MC. Duong thing KA cit (O) tai D.

a) Chiing minh KO? — KM? = R?.

b) Ching minh BC' DM ndi tiép.

¢) MDN(O)=E, KEN(O) = F, N la trung diém K E. Chiing minh I, A, N, F dong

vien.

Bai 4. Xét hinh dudi. Viét cac s6 1,2,3...,9 vao 9 diém trong hinh bén sao cho méi s6
xuat hien mot 1an va tong ba s6 trén mdi canh tam giac 1a 18. Hai cach viét goi la nhu
nhau néu bo s6 viét & cac diem (A, B,C, D, E, F,G, H,K) ctia mdi cach la tring nhau.
Héi c6 bao cach viét phan biet?. Tai sao?.
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74. Dt THI TUYEN SINH LGp 10 THPT CHUYEN KHoA Hoc Tu NHIEN HA NOI
2014-2015 (VONG 1)

Bai 1. a) Giai hé phuong trinh
(Vr+1+vV1I—2)2V1—22+42)=38.
b) Giai hé phuong trinh

P —ay+y? =1
4oy +2yF =4

Bai 2. a) Gid st z,y, 2 1a cac s6 thyc duong thod man diéu kien x + y + z = zyz. Chiing
minh
x 2y 3z wyz(br 44y +3z)

+ + = :
1+22 1442 1422 (z+y)(y+2)(z+2a)
b) Tim nghiém nguyén ctia phuong trinh

Py +y)+r+y=3+uay

Bai 3. Cho tam gidc ABC nhon v6i AB < BC. D la diém thuoc canh BC sao cho AD
la phan giac ABC. Dudng thang qua C song song v6i AD cat trung truc cia AC tai E.
Dudng thing qua B song song véi AD cit trung truc cia AB tai F.

a) Chiing minh ring AABF dong dang véi AACE.

b) Chiing minh ring AD, BE, CF dong quy tai G.

¢) Dudng thing qua G song song v6i AE cit BF & Q. Dudng thing QF cit dudng tron
ngoai tiép tam giac GEC tai P. Ching minh ring 5 diem A, P, G, Q, F thuoc mot duong
tron.

Bai 4. Gia st a, b, ¢ 1a cac s6 thuc duong va ab + be + ca = 1. Chitng minh ring

)
2abc(a+b+c) < 5 + a*b?* + b*c? + cta?
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75. DE THI TUYEN SINH LGp 10 THPT CHUYEN KHoA Hoc Tu NHIEN HA NOI
2014-2015 (VONG 2)

Bai 1. a) Gia st z,y 1a nhiing s6 thyc duong phan biet thod man

y 2y? 4y 8y

x+y+x2+y2 +x4+y4 +:c8—y8 B
Chitng minh rang 4z = 5y.
b) Giai hé phuong trinh

{21‘2 3yt +ay =12

6z + x2y =12 + 6y + %z

Bai 2. a) Cho z,y la nhitng s6 nguyén 16n hon 1 sao cho
dzy? — o+ Ty
12 s6 chinh phuong. Chiing minh ring z = y.
b) Gid stt x,y 1a nhiing s6 thiyc khong am thod man z?® + y + xy = 22 + %, Tim gia tri
16n nhat, gia tri nhé nhat ctia biéu thiic

P_1+\/E 2+

2+ 1T VY

Bai 3. Cho tam gidc ABC noi tiép (O) va diém P nam trong tam giac sao cho BP = PC.
D la diém nam tréen BC' (D nam giita B va C) sao cho P nam trong dudng tron ngoai tiép
tam giac DAB va duong tron ngoai tiép tam giac DAC. Duong thing PB cit dudng tron
ngoai tiép tam giac DAB tai E khac B. Duong thing PC' cit dudng tron ngoai tiép tam
giac DAC tai F khac C.

a) Chitng minh réing bon diém A, E, P, F thuoc mot dudng tron.

b) Gia stt dudng thang AD cit (O) tai Q khac A, duong thang AF cit dudsng thang CQ
tai L. Ching minh rang AABE dong dang v6i ACLF.

c¢) Goi K la giao diém ctia duong thing AE va dudng thang @B. Ching minh ring

QKL+ PAB = QLK + PAC.

Bai 4. Cho tap hgp A gom 31 phan tit va day gom m tap hgp con ctia A théa man dong
thoi cac dieu kién sau
e modi tap thuoc diy m c6 it nhat hai phan ti,
e néu hai tap thuoc diy c6 chung nhau it nhat hai phan tit thi s6 phan tit ciia hai
tap nay khac nhau.
Chitng minh rang m < 900.
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76. Dt THI TUYEN SINH LGp 10 THPT CHUYEN KHoA Hoc Tu NHIEN HA NOI
2015-2016 (VONG 1)
Bai 1. a) Gia st a, b 1a hai s6 thyc phan biét théa man
a>+3a=0"+3b=2.
Chitng minh rang a + b = —3 va a® + b® = —45.
b) Giai hé phuong trinh
20 +3y = dxy
4o? +y? =bay?

Bai 2. a) Tim cac s6 nguyén z,y khong nho hon 2 sao cho
(z =Dy — Df(zy — 1).

b) Véi 2,y 1a nhitng s6 thyc théa man dang thitc 2%y + 2y + 1 = 0. Tim gia tri 16n va

nhé nhat ciia bidu thiic
_ Yy

S 3y +1

Bai 3. Cho tam gidc nhon ABC khong can c6 tam dudng tron noi tiép la I.Duong thing
AT cat BC tai D. Goi E, F lan luct 1a cac diém doi xing ctia D qua IC va IB.

a) Chitng minh rang EF song song v6i BC'

b) Goi M, N, J lan lugt 1 trung diém ctia cdc doan thang DE, DF, EF. Dudng tron
ngoai tiép tam giac AEM ciat dudng tron ngoai tiép tam giac AFN tai P khac A. Ching
minh rang bén diéem M, P, N, J cing thuoc mot dudng tron.

¢) Chitng minh ring ba diém A, J, P thing hang.

Bai 4. Cho bang 6 vuong 2015 x 2015. Ki hiéu o (4, ) 1a 6 6 hang thit ¢ cot j. Ta viét cac
s6 nguyén duong tit 1 dén 2015 vao cac 6 ciia bang theo quy tac sau
e S6 1 duge viét vao 6 (1;1)
e Néu k duge viét vao o (i,7) (¢ > 1), thi 6 k + 1 duge viét vao o (i — 1;7 + 1),
1

e Néu sb k duge viét vao o (1,7) thi s6 k+ 1 duge viét vao 6 (5 + 1;1) (nhu hinh vé)
1 316 10
2 519
4 8
7

Khi d6 s6 2015 dugc viét vao 6 (m;n).
Hay xac dinh m va n.
Bai 5. Cho a, b, ¢ 1a cac s6 thuc duong théa man ab + be + ac + abe < 4. Chitng minh rang
a®+b*+c+a+b+c>2(ab+ be+ ac)


http://www.molympiad.com/2017/12/de-thi-tuyen-sinh-lop-10-thpt-chuyen-khtn-vong-1-2015-2016.html
http://www.molympiad.com/2017/12/de-thi-tuyen-sinh-lop-10-thpt-chuyen-khtn-vong-1-2015-2016.html

MATHEMATICAL OLYMPIAD CONTESTS COLLECTION - WWW.MOLYMPIAD.COM 85

77. Dt THI TUYEN SINH LGp 10 THPT CHUYEN KHoAa Hoc Tu NHIEN HA NOI
2015-2016 (VONG 2)

Bai 1. a) Cho a, b, ¢ 1a cac s6 thyc théa man
(3a+3b+3c)> =24+ (Ba+b—c)*+(3b+c—a)’+ (3c+a—b).
Chitng minh ring
(a+2b)(b+ 2¢c)(c+2a) =1.
b) Giai hé phuong trinh

20 + 2y +xy =95
27(x +y) +y> +7 =262 +272% + 9z

Bai 2. a) Tim s6 tu nhién n dé n+ 5 va n + 30 déu 1a s6 chinh phuong (s6 chinh phuong
12 binh phuong ctia mot s6 nguyéen).
b) Tim z,y nguyén théa man dang thiic

I+Vz+y+3=vVr+y.

¢) Gia stt x,y, z 1a cac 86 thue 16n hon 2. Tim gia tri nhé nhat ctia biéu thic
x N Yy N z
Vy+z—4 Vi+r—-4 Jrt+y-—4

Bai 3. Cho tam gidc ABC nhon khong can véi AB < AC. Goi M la trung diém ctia doan
thang BC. Goi H la hinh chiéu vuong goc ciia B trén doan AM. Trén tia d6i clia tia AM
lay diém N sao cho AN = 2MH.

a) Chiing minh rang BN = AC.

b) Goi Q la diém déi xitng véi A qua N. Dudng thang AC cit BQ tai D. Chitng minh
rang bon diém B, D, N, C ciing thuoc mot duong tron, goi dudng tron nay 1a (O).

c¢) Dudng tron ngoai tiép tam gidc AQD cat (O) tai G khac D. Ching minh ring NG
song song véi BC.

P =

Bai 4. Ky hieu S la tap hgp gom 2015 diém phan biét trén mot mat phing. Gia sit tat ca
cac diém ctia S khong cting nam trén mot dudng thang. Chitng minh réng c6 it nhat 2015
dudng thing phan biet ma mdi dudng thing di qua it nhat hai diém cta S
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78. Dt THI TUYEN SINH LGp 10 THPT CHUYEN KHoA Hoc Tu NHIEN HA NOI
2016-2017 (VONG 1)

Bai 1. a) Giai hé phuong trinh

PPyl ty) =4
(zy+ D(@* +y?) =4

b) Giai phuong trinh

8z — 3

T
Bai 2. a) Tim tat ca cic gid tri clia tham s6 m sao cho ton tai cip s6 nguyéen (z;y) thoa
man hé phuong trinh

Viz+2—+b—x=

2 + may? = 3m
2+m(z? +9y%) =6m

b) Véi x,y 1a nhitng s6 thuc théa man cac dieu kien 0 < z <y < 2, 2z + y > 2xy, tim
gi4 tri 16n nhat cta bicu thic
P=2"(2"+1)+y* (v*+1)

Bai 3. Cho tam gidc ABC nhon noi tiép duong tron (O) v6i AB < AC. Phan giac cla
BAC cét BC tai D va cit (O) tai E khac A. M la trung diém ctia doan thang AD. Duong
thaing BM cit (O) tai P khac B. Gia stt cac dudng thing EP va AC cit nhau tai N.

a) Chitng minh raing APNM noi tiép va N la trung diém ctia AC.

b) Gia stt dudng tron (K) ngoai tiép tam gidc EMN cat dudng thang AC tai Q khéc
N. Chting minh rang B va @ ddi xiing qua AE.

¢) Gia stt (K) cit duong thang BM tai R khac M. Chitng minh rang RA | RC

Bai 4. S6 nguyén a dude goi 1a s6 “dep” néu véi moi céch sap xép theo thit tu tiy ¥ clia
100 s6 1,2,3,...,100 ludn ton tai 10 sb6 hang lien tiép c¢6 tong 16n hon hodc bang a. Tim s6
“dep” 16n nhat
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79. Dt THI TUYEN SINH LGp 10 THPT CHUYEN KHoA Hoc Tu NHIEN HA NOI
2016-2017 (VONG 2)

Bai 1. a) Giai hé phuong trinh

22 + 42 =
4oy + 8xy? +5r +10y =1
b) Giai phuong trinh

4% 1 4
VB T 6r 15— o AT

5x2+6x+6
Bai 2. a) V6i z,y la nhitng s6 nguyén théa man dang thic
-1 -1
2 3
Chitng minh rang z? — 3? chia hét cho 40.
b) Tim tat ca cac cap s6 nguyeén (z;%y) thoéa man dang thic

ot 2a? = off

Bai 3. Cho hinh vuong ABCD ndi tiép dudng tron tam (O). P la diém thudc cung nhéd
AD ctia duong tron (O) va P khac A, D. Cac dudng thang PB, PC lan lugc cat AD tai
M, N. Dudng trung truc ctia AM cit duong thing AC, PB lan lugt tai E, K. Duong
trung tric DN cat cac dudng thang BD, PC lan lugt tai F, L.

a) Chitng minh ba diém K, O, L thang hang.

b) Chitng minh duong thang PO di qua trung diém ctia doa thing EF.

c¢) Gia st duong thang EK cat dudng thang BD tai S, cac dudng thang FL va AC cit
nhau tai T, dudng thing ST cit cac duong thing PB, PC lan luot tai U va V. Ching
minh ring bén diém K, L, V, U cing thudoc mot dudsng tron

Bai 4. Chitng minh rang véi moi s6 ty nhién n > 3 luon ton tai mot cach xép bo n

x‘i_xk; P . ~ 2 A .. N
: v6i moi bo chi s6 (i;7; k) ma

$6 1,2,3,...,n thanh 1, xs,...,2, sao cho z; #
1<i<yi<k<n.
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80. DE THI TUYEN SINH LOp 10 THPT CHUYEN KnoA Hoc Tu NHIEN HA NOI
2017-2018 (VonG 1)

Bai 1. a) Giai hé phuong trinh
P+ —ay =1
T+ 2%y =2
b) Giai phuong trinh

2w+ )Varl=(Vari+vi-g) (2-Vi-22)

Bai 2. a) Chitng minh khong ton tai o,y nguyén théa man
1222 + 26xy + 15y = 4617
b) Cho a,b > 0. Tim gia tri 16n nhat

1 1 1
M=(a+b) (a3+b+a+b3) " ab

Bai 3. Hinh thoi ABCD véi BAD < 90°. Dudng tron (I) noi tiép AABD tiép xtc BD,
BA tai J, L. Tren LJ lay K sao cho BK || ID.

a) Ching minh CBK = ABI .

b) Ching minh KCLKB.

¢) Chiing minh C, K, I, L dong vien.

Bai 4. Tim n € Z" sao cho ton tai mot cach sap xép cac s6 1,2, 3, ...,n thanh a;, as, ..., a,
ma khi chia cac s6 a1, a1as, ..., a1as...a,, cho n dugc cac sd6 du doi mot khac nhau.
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81. DE THI TUYEN SINH L6p 10 THPT CHUYEN KnoA Hoc Tu NHIEN HA NOI
2017-2018 (VONG 2)

Bai 1. Cho day (a,),n > 0 thoa man

1 az
Cl():g, Apt1 = W,VnGN.

apay...a ) . o - o .
ot Ching minh rang (b,) c¢6 giéi han hitu han va tim giéi han do.
An+41

Bai 2. Tim f: R — R thoa man

f(z=y)f(e) = f) + @+ Dfly—2)+2 =0
Bai 3. Cho AABC noi tiép (O), Mla diém bat ky nam trén canh BC. Dudng ddi trung
goc M cia AMAB, AMAC ciat (MAB), (MAC) lan thit hai 1an lugt tai Q, R. P la diém

nam trén duong thing BC théa man AP 1 AM. Goi I' 1a tiép tuyén chung gan A hon
cia (MAB), (MAC). Chiing minh rang I tiép xtc (PQR).

Dat b, =

Bai 4. Cho a,b, c 13 cac s6 thyc duong. Chiing minh rang

a’ b3 3 9

b2 — bc + 2 +cz—ca+a2 +a?—ab+b2 +2(ab~|—bc+ca)

9
> —.
-2

Bai 5. Tim tat ca cac s6 nguyén duong n théa man véi moi k nguyén duong, ton tai m
nguyen duong sao cho n 1a uée ctia m* +m? +m? + k.

Bai 6. Cho AABC nai tiép (O). M, N la hai diém trén cung BC' khong chita A théa man
MN//BC va tia AM nam giita hai tia AB, AN. P, @ la hinh chiéu ctia M, N len BC.
E, F tren CA, AB thoa man QE//AB, PF//AC. K, L lan lugt nam tren AN, AM sao
cho EK 1 AC, FL 1 AB. Chitng minh rang OK = OL.

Bai 7. Cho n > 2 14 s6 nguyén duong. Ta xét da gidc déu 2n dinh. Ta dién céc s6 0,1 vao
cac dinh thoéa man s6 s6 0 bang s6 s6 1. Ta goi tap 2k dinh 1a can néu trong 2k dinh do,
s6 56 0 bang s6 s6 1, k nguyen duong.

a) Chitng minh rang v6i mdi 1 < k < n, luon luon ton tai mot tap can c6 do dai 2k.

b) Chitng minh réng néu k < v/2n + 2 — 2, luon ludn ton tai hai tap can 2k khong c6
dinh chung.
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82. D& Tur TUYEN SINH L6p 10 THPT CHuvEN Ncoal NcU Dar Hoc Quboc Gia
THANH PHO HA NOI 2014-2015

Bai 1. Cho biéu thiic

r+2yr+4  x+2y/r+1 1 2
A= 3 .
( T/ — 8 L — ) (+\/§—2+\/5+1>

a) Rat gon A.
b) Tim gid tri ctia x dé A > 1.

Bai 2. a) Giai phuong trinh
22420 +7=3/(22 +1)(z + 3).
b) Giai hé phuong trinh

> +y? =3-uwy
et pyt =2 :

Bai 3. Cho phuong trinh
22 —3(m+ Dz +2m* +5m+2=0.
Tim gié tri ciia m dé phuong trinh c6 hai nghiém phan biét z; v x, théa man
|z1 + 22| = 2|21 — 2]

Bai 4. Cho tam giac nhon ABC (AB < AC) noi tiép duong tron (O). Ké duong cao AH
clia tam giac ABC. Goi P, @ lan luct 1a chan duong cao ké tit H dén cac canh AB, AC.
a) Chiing minh rang BCQP 1a tit giac noi tiép.
b) Hai dudng thing PQ va BC cit nhau tai M. Ching minh ring MH? = MB - MC.
¢) Duong thang M A cat dudng tron (O) tai K (K khac A).
Bai 5. Goi I la tam dudng tron ngoai tiép tit gidc BCQP. Chiing minh ring ba diém I,
H, K théng hang. Chitng minh ring

2 3 4 2014 2015
2 22 23 +ot 22013 + 22014 <
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83. DE THI TUYEN sINH LGp 10 THPT CHUYEN AMSTERDAM HA NoOI 2016-2017

Bai 1. a) Chitng minh rang v6i moi s6 nguyen n thi n® + 5n3 — 6n chia hét cho 30.
b) Cho 6 tu nhién n théa man n(n+ 1) + 6 khong chia hét cho 3. Chiing minh ring
2n? +n + 8 khong phai 1a s6 chinh phuong.

Bai 2. a) Giai hé phuong trinh sau
2
r—2y——+1 =0
T 4 .
2 —dry+4yP - S +1 =0
T

b) Cho cac s6 thyc z,y, z thdéa man
% 4 2% = 2012.
Tim gi4 tri nhé nhat ctia biéu thiic
M =2xy —yz — zz.
Bai 3. Cho duong tron (O, R) va day cung BC' c6 dinh (BC < 2R). Mot diém A di dong
trén duong tron (O, R) sao cho tam gidc ABC' la tam giac nhon. Goi AD la duong cao va
H 1a truc tam pﬁa tam giac ABC.
a) Dudng thang chita phan giac ngoai /BHC cat AB, AC lan lugt tai M va N. Chiing
minh ring tam giac AMN can.
b) Goi E, F 1a hinh chiéu ctia D len BH, C' H. Chiing minh ring O A vuong goc véi EF.
¢) Duong tron ngoai tiép tam gidc AMN cit duong phan giac trong ZBAC tai K.
Chitng minh ring HK luon di qua mot diém c6 dinh.
Bai 4. Tim céc s6 nguyén duong z,y, z théa man
(o + 1)y +2) = 2yz +2
Cho tit gidc ABCD noi tiép duong tron tam O, ban kinh R = 2c¢m. Chitng minh réng
trong s6 17 diem Ay, Ao, ..., A1z bat ki ndm trong ti gidc ABCD luon tim duge 2 diém ma
khoang cach gitta chung khong 16n hon 1em.
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84. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH HA TinH 2004-2005 (VONG
2)

Bai 1. a) Giai phuong trinh
Vi+4dr —V4+3x=vV2+ 2 — V3 + 2x.
b) Giai hé phuong trinh

2224+ % =10
2 $y
ato =4
¥y

22004

Bai 2. Chiing minh ring cac sd c¢6 dang P = 22™ + v6i m nguyén duong khong the

14 s6 chinh phuong.
Bai 3. Cho da thiic f(z) = 2° —3z%+5x. Gi stt 21 1a nghiém clia phuong trinh f(z) = 17,
7o 12 nghiém ctia phuong trinh f(z) = —11. Chting minh rang z; + xo = 2.
Bai 4. Cho tam giac nhon ABC. Vé cac tia Az, By vuong géc véi BC' va cung thudc mot
nita mat phang chita diem A, c6 bd 1a dusng thang BC. Goi M la trung diém cia BC.
Duong thang qua M, vudng goc v6i AB cit AB, Bz thi tu tai E, F. Duong thing qua
M vuong géc véi AC cat AC, By lan lugt tai I, K. Goi N la giao diém clia dudng thang
AM va FK. Chiing minh ring tam giac M FK dong dang véi tam giac NBC.
Bai 5. Cho hai phuong trinh

1 25

$2+\/§ CL—FE +§ =0
1 75 )

?+V3(b+-)+— =0
a 16

véia > 0,b> 0vaa+b= 1. Chitng minh raing mot trong hai phuong trinh trén c6 nghiém.
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85. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH HA TiNH 2004-2005 (VONG
1)
Bai 1. Cho a > 0 va biéu thrc

P a’+\/a B a’+a .
at++va+1 a—ya+1

a) Rt gon biéu thitc P.
b) Tim gia tri nhé nhat va 16n nhat ctia P khi 0 > a > 9.

Bai 2. Gia st phuong trinh 22 + az +m = 0 (a, m 1a tham s6) c6 hai nghiem 1a b, c.
Chtng minh

a) 2(b* + ¢*) > a?.

b) (a% +b? + )2 = 2(a* + b* + *).

Bai 3. a) Giai hé phuong trinh

y =2y—1+6
y =4/r—4-6
b) Tim nghiém trong [—1;1] ctia hé phuong trinh ba an sau
rT+y+z =0
22000 | 2002 4 2004 _ o

Bai 4. Cho dudng tron tam O ban kinh R. Tt mot diém A & ngoai duong tron ké hai tiép
tuyén AB, AC t6i duong tron (B, C' la tiép diém); D 13 mot diém trén cung nhoé BC. Tiép
tuyén tai d tai D ciia dudng tron (O) cit AB, AC 1an lugt tai M, N. Cho biét BAC' = 60°.
a) Tinh chu vi tam gidc AMN theo R.
b) Tim vi trf ctia D trén cung BC dé dién tich tam gidc AM N c6 gia tri 16n nhat.
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86. DE THI TUYEN SINH LGP 10 THPT CHUYEN TiNH HA Ting 2013-2014
Bai 1. a) Giai hé phuong trinh

b) Gidi phuong trinh
(3vz — V& + 8)(4 4 3Va? + 8z = 16(x — 1)
Bai 2. a) Cho ba sb thuc z,y, 2 théa man
r+y+2=6(z—10°+@y—-2>+(z-3)*=0.
Tinh gi4 tri ctia biéu thiic
(2 — 1208 4 (y — 2)2018 4 (2 — 3)2013,

. 4 1 ) .
b) Cho cac so thuc duong z,y théa man — + — = 2. Chiing minh rang
T Y

r? — 4oy + 6y* + 21 > 6

a—b/5
b—c\5

Bai 3. Tim cac s6 nguyén duong a, b, ¢ théa man dong thoi cac diéu kién la s6

hitu ti va a® + b? + ¢? 1a sd nguyén to.

Bai 4. Cho tam gidc ABC ¢6 AB = AC = a, BAC = 120°. Céc tiép tuyén ciia duong
tron (A; AB) tai B va C cit nhau tai D. Goi M 1a mot diém di dong trén cung nhé BC
ctia duong tron (A; AB) (M khac B, C). Tiép tuyén tai M cta dudong tron (A; AB) cat
DB, DC lan luct tai E, F. Goi P, Q lan lugt la giao diém ciia cac duong thing AE, AF
v6i duong thing BC.

a) Chitng minh tit gidc ABEQ ndi tiép duge dudng tron va cic duong thang AM, EQ,
FP dong quy.

b) Xac dinh vi trf cia M trén cung nhé BC' ciia (A; AB) dé dien tich tam gidc APQ
nhé nhat. Tinh gia tri d6 theo a.

Bai 5. T mot da giac déu 15 dinh, ta chon ra 7 dinh bat ky. Ching minh ring c6 3 dinh
trong s6 cac dinh da chon 1a 3 dinh clia mot tam giac can.
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87. DE THI TUYEN SINH LSp 10 THPT CHUYEN TiNH HA TiNH 2015-2016

Bai 1. Cho cac s6 thuc a, b, ¢, x,y thda man

a+b+c =0

x rT+y -
Ty _rty
a b c

Chiing minh rang xa? + yb* = (z + y)c2.
Bai 2. a) Giai hé phuong trinh
{\/3_ -V +ty =z -2y
4a%y? — 102%y + 822 — 10z +4 =0 '
b) Cho a,b > 0 théa man \/a + v/b = 1. Tim gi4 tri I6n nhét, gia tri nh nhit cia
P=+vVa+8+Vb+8

Bai 3. a) Tim cac s6 nguyén duong z,y, z phan biet thoa

1 1 1
—+-+-=1
xr Yy z

b) Cho céc s6 nguyén duong a,b, ¢ nguyen t6 cing nhau. Xét da thic
P(x) = 2° — (a + b)z + ab,
biét P(c) = ¢*. Chiing minh rang cP(a + b) 1a s6 chinh phuong.

95

Bai 4. Cho tam giac nhon ABC c¢6 AB > AC. Cac duong cao AD, BE, C'F cat nhau tai
H. BC, EF gap nhau tai K. Goi M la trung diém canh BC va (0), (O’) la duong tron

ngoai tiép tam giac AEF, BKE. Chiing minh ring
a) ME la tiép tuyén ctia (O) va (O').

b) H la truc tam tam giac AM K. Cho bang hinh vuong kich thude 5 x 5. T6 mau k 6

vuong con ciia bang sao cho trong bat ki bang con 2 x 2 nao ciing chi khéng qua 2 6 vuong

con dugc t6 mau. Chitng minh gia tri 16n nhat ctia k 1a 15.
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88. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH HA TiNH 2014-2015 (VONG
2)

Bai 1. Goi z;, x5 1a hai nghiém ctia phuong trinh 22 — 2 — 1 = 0. Khong gidi phuong
trinh, ching minh rang P(x;) = P(x5) v6i P(z) = 3x — v/33x + 25

a) Giai phuong trinh
V3+vV3+r=u.

r+y = /Tty +3
V2 +T+y?+7 =8 '

b) Giai hé phuong trinh

Bai 2. a) Tim cac s6 nguyén z,y, z khac 0 théa man

r+vy =2y +z
x2+y2 — 2 :

b) Cho a,b,c khong am va a + b+ ¢ = 1. Tim gi4 tri 16n nhat, gid tri nhé nhat cia
P=vVa+b+Vb+c++c+a

Bai 3. Cho tam gidgc ABC vuong ¢ A c¢6 duong cao AH, trén canh BC lay diém E, F sao
cho CE = CA, BF = BA. Goi I, I, I lan lugt 1a tam dudng tron noi tiép cac tam giac
ABC, ABH, ACH va M la giao diém ctia BI va AC. Ching minh rang

a) Ba diém A, I}, E thing hang va [E = IF.

b) Dudng thang FM la tiép tuyén clia dudng tron ngoai tiép tam giac 11, L.

Bai 4. Trén bang c6 ghi hai s6 1 va 5. Ta ghi cac s6 tiép theo bang quy tic sau. Néu c6
hai s6 =, y phan biét thi ghi them s6 z = z + y + xy. Héi bing quy tic do c¢6 thé ghi duge
cac s6 2015 va 20152014 hay khong?.
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89. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH HA TinNH 2014-2015 (VONG
1)

Bai 1. Cho biéu thitc sau véi z > 0, x # 9

(s wn) (e Es)

a) Rt gon biéu thitc P.

—1

b) Tim gia tri cia = sao cho P = T
Bai 2. Cho phuong trinh

2> =2(m—2)r+m*—2m+2=0

v6i m 1a tham so.
a) Giai phuong trinh khi m = —1.
b) Tim tat ca cac gia tri cia m dé phuong trinh c6 2 nghiém phan biét z1, x5 thoéa man
|2([E1 + 56’2) + ZE1£L’2| = 3.

Bai 3. a) Giai phuong trinh

V2r+3—-2Vz+1=—1.
b) Giai hé phuong trinh
{xy2—|—2y2—2 =22 + 3z

T4y =3Vy—1

Bai 4. Cho tam giac nhon ABC noi tiép dudng tron tam O, c6 BAC = 45°, BC' = a. Coi
E, F tuong ting 14 chan duong vuong goc ha tit B xudng AC , tit C xuéng AB . Goi I 1
diém déi xitng ctia O qua EF.

a) Chiing minh BFOC, AEIF 1a céc t1t gidc noi tiép duong tron.

b) Tinh EF theo a.

Bai 5. Biét phuong trinh
v +ar® + b tar+1=0
c6 nghiem. Ching minh a? + b* > ‘51.
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90. Dt THI TUYEN SINH LSp 10 THPT CHUYEN TiNH HA TinH 2016-2017

Bai 1. Cho ba s6 a, b, ¢ théa man ¢ +2(ab—bc —ca) = 0, b # ¢ va a+ b # c. Chiing minh
rang
20> —2ca+c*  a—c

202 —2bc+ 2 b—c

a) Giai phuong trinh

V3r—1—Vao+1=32"—2z—1.
b) Giai hé phuong trinh

6x + =13

] 9 .
12(22 O [ H AR
(z +xy—|—y)—|—<x+y)2

Bai 2. a) Tim cac bo s6 nguyén duong (x,y, z) thda man

r+y—=z =0
By -2 =0
b) Cho a,b,c > 0 thda man a + b+ ¢ = 2016. Tim gia tri 16n nhat cta
a . b . c
a++/2016a +be b+ +/2016b+ca ¢+ +/2016¢ + ab

Bai 3. Cho tam gidc déu ABC noi tiép dusng tron tam O. Diém E thay doi trén cung
nh6 AB (F khac A va B). Tu B va C' lan lugt ké cac tiép tuyén véi duong tron (O), cac
tiép tuyén nay cit duong thang AE theo thit tu tai M va N. Goi F la giao diém ctia BN
va CM.

a) Chitng minh rang M B - CN = BC*.

b) Khi diém E thay ddi trén cung nhd AB. Chitng minh ring dudng thang EF luon di
qua mot diém cb dinh.

Bai 4. Trén mot dudng tron, lay 1000 diém phan biét, cac diém dude t6 mau xanh va
mau doé xen ké nhau. Mbi diém duge gan v6i mot gia tri 1a mot s6 thuc khac khong, gia
tri clia mdi diem mau xanh bang tong gia tri clia hai diém mau dé ké véi né, gia tri cta
mdi diém mau dé bang tich gid tri clia hai diém mau xanh ké v6i n6. Tinh tong gia tri clia
1000 diém trén.
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91. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH HAI DUONG 2007-2008

Bai 1. a) Goi a la nghiém ctia phuong trinh v/222 + 2 — 1 = 0. Khong gidi phuong trinh,
tinh

e 2a — 3
V2(2a* — 2a + 3) + 202
b) Tim a, b hitu ti théa man
3 2
- =7-20V3
a+bv3 a—bV/3

Bai 2. Giéi hé phuong trinh

(2+ 1D+ 1) +8zy =0
x Y -1

241 * y?+1 4
a) Cho cac s6 duong a, b, c théa man a? + b* — ab = ¢2. Chitng minh rang phuong trinh
sau c6 hai nghiém phan biét
2 =2z + (a—c)(b—c) =0
b) Cho phuong trinh 22 — x + p = 0 ¢6 hai nghiém x;, x5 duong. Xac dinh p dé
x‘ll + x;l — x‘;’ — a:g
dat gia tri 16n nhat.
Bai 3. Cho tam giac ABC nhon, AB < AC. Hai duong cao BD, CE cat nhau é H; I 1
trung diém BC. Hai dudng tron ngoai tiép cac tam gidc BET va C DI cat nhau ¢ K (khac
I).
a) Ching minh BDK = CEK.
b) DE cit BC tai M. Chitng minh ring M, H, K thang hang.
¢) Chiitng minh réng t1t gidc BK DM noi tiép.

Bai 4. Cho 19 diém, trong d6 khong c6 3 diém nao thang hang, nidm trong mot luc giac
déu c6 canh bang 1. Chitng minh réng ton tai 1 tam giac c¢6 it nhat 1 goc khong vugt qua

. , 3
45° va nam trong not duong tron c6 ban kinh nho hon 5
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92. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH HAI DUONG 2012-2013
Bai 1. a) Phéan tich da thtc sau thanh nhan tit

a*(b — 2¢) + b*(c — a) + 2c*(a — b) + abe.
b) Cho z = {’/y— Y2+ 1+ <’/y+\/y2+1 . Tinh gia tri biéu thiic
A=2* + 2%y + 32 + oy — 22 + 1

Bai 2. a) Giai phuong trinh
(2% — 4o + 11)(2* — 82% 4 21) = 35.
b) Giai hé phuong trinh

{(x + V22 + 2012)(y + /4 + 2012)

2+ 22 —aly+2)+8 —O

Bai 3. a) Chitng minh rang v6i moi s6 nguyen n thi n? + n + 1 khong chia hét cho 9.
b) Xét phuong trinh
z? —mPr +2m+2=0.

Tim cac gia tri nguyén duong ctia m dé phuong trinh c6 nghiém nguyen.

Bai 4. Cho tam giac ABC vuong tai A c6 AB < AC ngoai tiép dudng tron tam O. Goi
D, E, F lan lugt 1a cac tiép diém ctia (O) v6i cac canh AB, AC; BO cit EF tai I; M 1a
diém di chuyén trén doan CE.

a) Tinh BIF.

b) Goi H la giao diém ctia BM va EF. Chiing minh ring AM = AB thi tit giac ABHI
noi tiép.

¢) Goi N la giao diém ctia BM v6i cung nhé EF ciia (O), P va Q lan lugt 1a hinh chiéu
ctia N tren duong thang DE, DF. Xac dinh vi trf ctia diem M dé PQ 1én nhat.
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93. DE THI TUYEN sINH L6P 10 THPT CuuYEN TiNH HAT DUONG 2013-2014
Bai 1. a) Phéan tich da thtc sau thanh nhan tit
a*(b — 2¢) + b*(c — a) + 2c*(a — b) + abe.
b) Cho z, y thoa

x = {’/y— y2+1+{’/y+\/y2+1.
Tinh gia tri biéu thiic sau
A=2a2*+ 2%y + 32* + 2y — 22 + 1.
Bai 2. a) Giai phuong trinh
(2% — 4z + 11)(2* — 82 + 21) = 35.
b) Giai hé phuong trinh

(z + Va2 +2012)(y + \/y?> +2012) = 2012

2422 —4(y+2)+8 =0

Bai 3. a) Chitng minh rang véi moi s6 nguyén n thi n? + n + 1 khong chia hét cho 9.
b) Xét phuong trinh
v —m?z +2m+2=0.

Tim m nguyén duong dé phuong trinh cé nghiém nguyén.

Bai 4. Cho tam giac ABC vuong tai A c6 AB < AC ngoai tiép dudng tron tam O. Goi
D, E, F lan lugt 1a tiép diém ctia (O) v6i cac canh AB, AC, BC. BO cat EF tai I. M 1a
diém di chuyén trén doan CE.

a) Tinh s6 do géc BIF.

b) Goi H la giao diém ctia BM va EF. Ching minh rang néu AM = AB thi ti gidc
ABHI nai tiép.

c¢) Goi N la giao diém ctia BM véi cung nhé EF ctia dudng tron (O), P va Q lan lugt
1 hinh chiéu ctia N trén cac duong thang DE, DF. Xéc dinh vi tri ctia M dé do dai doan
PQ 16n nhat.

Bai 5. Cho ba s6 a, b, ¢ théa man 0 < a < b < ¢ < 1. Tim gi4 tri 16n nhat ctia biéu thic

1 1 1
B=(a+b+c+3) (a—|—1+b—|—1+c—|—1)
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94. Dt THI TUYEN SINH L6p 10 THPT Ting HAT DUOGNG 2017-2018

Bai 1. a) Giai phuong trinh
(22 — 1)(z +2) = 0.

Jr+y =93
3—x =y
Bai 2. a) Cho hai dudng thang (d) : y = —v +m va (d) : y = (m? — 2)z + 3. Tim m dé

(d) va (d') song song v6i nhau.
b) Cho x > 0, z # 1, x # 4. Rit gon biéu thtc

Po(PEE )Y

Bai 3. a) Thang dau, hai t6 san xuat dugce 900 chi tiét may. Thang thit hai, do cai tién
k¥ thuat nen t6 I vugt miic 10% va to I1 vugt miic 12% so v6i thang dau, vi vay, hai to
da san xuat duge 1000 chi tiét may. Hoi trong thang dau méi t6 san xuat dude bao nhieu
chi tiét may?.
b) Tim m dé phuong trinh an z, tham s6 m sau
22+ 55 +3m—1=0

c6 hai nghiém z;, x5 théa man 25 — x5 + 3z129 = 75.

b) Giai hé phuong trinh

Bai 4. Cho duong tron tam O ban kinh R. T mot diém M & ngoai duong tron, ké hai
tiép tuyén M A va M B v6i duong tron (A, B la cac tiép diém). Qua A, ké duong thang
song song véi MO cit dudng tron tai £ (E khac A), duong thang M E cit duong tron tai
F (F khac E), duong thing AF ciat MO tai N, H 1a giao diém ctia MO va AB.

a) Chitng minh t giac M AOB noi tiép duong tron.

b) Chiing minh MN? = NF.NA va MN = NH.
HB* EF
HF? MF
Bai 5. Cho z, y, z 1a ba s6 thiyc duong théa man x + vy + 2z = 3. Tim gia tri nhé nhat ciia
biéu thiic

¢) Ching minh

x+1 y+1 z+1

Q:1+y2 1422 1422
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95. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH HAI DUONG 2014-2015
(VONG 2)
Bai 1. a) Cho s6 thuc z théa man
Va2 — 6x + 36 + Va2 — 6z + 64 = 18.
Tinh gia tri ctia biéu thic
A = V4x? — 24z + 256 — 2v/2% — 6z + 36.
b) Tinh gid tri biéu thitc B = 62° + 32% = 2014 véi
1

T Bravat+ V3-2v2

X

Bai 2. a) Giai phuong trinh

2? — 207 + 24+ 8y/3(x — 1) = 0.

b) Giai hé phuong trinh

1
vr+1l+/y = —

3
e
2

Vr—2+4y—3 =—

Bai 3. a) Tim cac s6 nguyén t6 n théa man 100 < n < 502 va n = a® — b® véi a, b 1a s6
tu nhién.
b) Tim tat ci cac s6 hitu ti a, b, ¢ thda man

a{4/4_1—|—b{4/§+c:0

Bai 4. Cho duong tron (O), duong kinh AB. Dudng thang d tiép xtc véi duong tron (O)
tai A. Goi M, N la hai diém thay ddi tren duong théng d sao cho A nam gitta M va N va
AM - AN khong d6i. BM, BN cat dudng tron (O) lan lugt tai D, E.

a) Chitng minh rang ti giac DENM nai tiép.

b) Chitng minh rang DE luon di qua diém c6 dinh khi M, N thay doi.

c) Goi K 1a tam duong tron ngoai tiép ti gidc DEN M. Chitng minh rang K luon thuoc
mot dusng thing ¢ dinh.

Bai 5. Goi z,y la cac s6 thuc thay doi, thda man dicu kieén: z > y > 0 vh zy = 4. Tim
gi4 tri nhé nhat ciia biéu thic
2., ,2
p_ Tty
r—y+1
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96. Dt THI TUYEN SINH L6p 10 THPT CHUYEN TiNH HA1I DUONG 2014-2015
(VONG 1)
Bai 1. a) Giai phuong trinh
V13— =x2—1.
b) Rit gon biéu thitc
A 10v/x _2\/_—3+\/E+1
S x+3Vr—4 Jr+4 11—z

véi x>0, z # 1.

Bai 2. Cho Parabol (P) : y = 22 va duong thang (d) : y = (m”1)z + m + 4 (tham s6 m).
a) V6i m = 2, tim toa do giao diém ciia (P) va (d).
b) Tim m dé (d) cat (P) tai hai diém nam vé hai phia ctia truc tung.

Bai 3. a) Cho hé phuong trinh

T+y =3m+ 2
3r—2y =11—m

v6i tham s6 m. Tim m dé hé da cho c6 nghiém (z;y) thod man x2”y? dat gia tri 16n nhat.

b) Mot oto du dinh di tit A dén B dai 80km véi van téc du dinh. Thyc té trén nita
quang duong dau o6to di v6i van téc nhé hon van téc du dinh 1a 6km/h. Trong nita quang
duong con lai 6to6 di v6i van téc nhanh hon van toc dy dinh 1a 12km/h. Biét rang 6to dén
B dung thoi gian dy dinh. Tinh van tdc dy dinh ciia 6t6

Bai 4. Cho tam giac ABC nhon, cic duong cao AM, BN, C'P cla tam giac ABC cat
nhau tai H. Dyng hinh binh hanh BHCD.

a) Chitng minh t giac APHN va ABDC ndi tiép.

b) Goi E la giao diém ctia AD va BN. Chiing minh AB.AH = AE.AC.

c) Gia st cac diém B va C cb dinh, A thay ddi sao cho tam giac ABC nhon va géc BAC
khong déi. Chiing minh duong tron ngoai tiép tt gidc APHN c6 dién tich khong ddi

Bai 5. Cho z, y 14 hai s6 duong thay doi. Tinh gia tri nhé nhat cia

C(xty)? | (x+y)?
Coa2 42 Ty
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97. DE THI TUYEN SINH L6P 10 THPT CHUYEN TiNH HAT DUONG 2017-2018
Bai 1. a) Cho ba s6 z,y, z doi mot khac nhau va thdéa man diéu kien x +y + 2z = 0. Tinh
gid tri clia bieu thic

_ 2018(z —y)(y — 2)(z — =)
©2my? + 222 4 2222 + 3ayz

Q_1+aa: /11— bx
Cl—azx\V1+0bx

va 0 <a<b<2a.

b) Rit gon biéu thiic

1 /2a—0
a b
a)

vél x =

Bai 2. a) Giai phuong trinh:

2V2x + 3+ 3(Vx +5+1) =32 + V222 + 132 + 15 + 22 + 3.
b) Giai hé phuong trinh

2 +4y — 13+ (. —3) /22 +y—4 =0
(z+y—3)y+y—1)Ve+y+1 =xz+3y—5

Bai 3. a) Tim nghiém nguyén ctia phuong trinh
2?4 5y% — day + 4o — 4y + 3 = 0.

b) Tim tat ci cac s6 nguyen duong (x,y) thda man x?+ 3y va y*+3x 1a s6 chinh phuong.
Bai 4. Cho hai dudng tron (O; R), (O'; R') cit nhau tai hai diém phan biet A, B (4, O,
B khong thang hang). Trén tia ddi ctia tia AB lay diem C, ké tiép tuyén CD, CE véi (O),
trong d6 D, E la cac tiép diém va E nam trong (O’). Duong thang AD, AE cit (O') lan
lugt tai M, N (M, N khac A). Dudng thang DE cit M N tai I, OO’ cit AB va DI lan
luot tai H va F.

a) Ching minh FE-HD = FD - HE.

b) Ching minh MB-EB-DI =1IB-AN - BD.

¢) Ching minh O’I vudng goéc véi M N
Bai 5. Cho z,v, z 1a bo ba s6 duong théa man

Var+y?+ YR+ 22+ V22 22 = 6.

Tim gia tri nhé nhat ctia biéu thic

SL’Q y2 22

M = +
y+z x+z x4y



http://www.molympiad.com/2017/09/de-thi-tuyen-sinh-lop-10-thpt-chuyen-tinh-hai-duong-2017-2018.html

MATHEMATICAL OLYMPIAD CONTESTS COLLECTION - WWW.MOLYMPIAD.COM 106

98. DE THI TUYEN SINH LGP 10 THPT CHUYEN THANH PHO HATI PHONG 2013-2014

Bai 1. Cho
Ao Ve oo x=3 Tz +10\ Vo +7
C\Wr—2 24+2yz+4 a2y —-8) \w+2y/r+4)

Tim z sao cho A < 2.

Bai 2. Tim m dé phuong trinh
2> —(2m+4)r+3m+2=0
¢6 hai nghiém phan biét z, rs thod man zy = 221 + 3.

Bai 3. Giai phuong trinh

-7
\/5x—1—\/3x+13:xT.
Bai 4. Cho hai diém A, B ¢6 dinh. Mot diém C khac B di chuyén trén (O) duong kinh
AB sao cho AC > BC. Tiép tuyén tai C cia (O) cat tiép tuyén tai A 6 D, cit AB 6 E.
Ha AH vuodng goc C'D tai H.

a) Ching minh AD-CE =CH - DE.

b) Chitng minh OD - BC' 1a hang s6.

c¢) Gia st duong thang di qua E vuong géc AB cit AC, BD lan lugt tai F, G. Goi I 1a
trung diém AFE. Ching minh truc tam ctia tam giac IFG 1a diém c6 dinh.

Bai 5. a) Ching minh z > y > 1 thi
1 1
rT+—-2y+—.
z Y

b) Cho 1 < a,b,c < 2. Chitng minh

1 1 1
(a+b+c)(=+=-+-) <10

a b ¢
Bai 6. a) Cho a, b 1a hai s6 nguyén duong thod méan a + 20, b+ 13 cung chia hét 21. Tim
s6 du ctia phép chia A =42 + 9° 4 a + b cho 21.

b) C6 thé phii kin bang 20 x 13 6 vuong bing cic miéng lat c6 mot trong hai dang dudi

(c6 thé xoay va sit dung dong thdi cid hai dang miéng 14t) sao cho cac miéng lat khong
chom lén nhau khong?.
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99. Dt THI TUYEN SINH LGP 10 THPT CHUYEN THANH PHO HAI PHONG 2015-2016
Bai 1. a) Cho biéu thitc
M= x—|—4+x\/§—8 /T + 8
VT -2y 2+2yx

;9 .
Ching minh M > 8, v6i moi « > 0, x # 4. Tim x de U nhan gia tri nguyén.

b) Trong hé truc toa do Oxy, cho parabol (P) : y = 22 va duong thing
(d):y=2(m—3)x+4m+ 8
v6i m 13 tham s6. Tim gia tri ctia m dé (d) cat (P) tai hai diém phan biet A(zy,y;) va
B(w,y5) sao cho biéu thitc
T =x129+y1 + Yo
dat gia tri nho nhat.

Bai 2. a) Giai phuong trinh

z? 48 r 4
Ti (-2,
3+w2 (3 SB)

vy — 2| =4y

2 —zy+1 =0 '
Bai 3. Cho tit giac ABCD noi tiép duong tron O. Hai tia BA va C'D céat nhau tai K. Hai
tia AD va BC cat nhau tai 1. G01 M, N lém lugt 1a trung diém AC va BD. Cac duong

phan glac trong cu: cua cac goc BK C va goc BLA cit nhau tai /. Chtimg minh

)DKL+DLK ABC va KIL = 90°.
b) KM -BD = KN -AC va LM - BD = LN - AC.

c¢) Cac dudng phan giac trong cta goc B/K\C, gbe BLA va dudng thing M N dong quy.

b) Giai hé phuong trinh

Bai 4. Cho z,9, z 1a ba s6 thyc duong. Chitng minh

2 2 2
T Y z >x—|—y—|—z

+ + >
V822 + 3y2 + lday  /8y2 + 322 + 1dyz V822 + 322 + 14dzx 5

Bai 5. a) Tim cac s6 ,y nguyén duong théa man phuong trinh
16(2* — y*) = 150y + 371.

b) Trung tam thanh phd Hai Phong c6 tat ca 2016 bong den chiéu sang do thi, bao gom
670 bong den anh sang trang, 672 béng déen anh sang vang nhat, 674 béng den anh sang
vang sam. Nguoi ta thyc hién dy an thay béng den theo quy luat sau: Mdi lan ngudi ta
thdo bo hai bong den khac loai va thay vao dé bang 2 béng den thudc loai con lai. Héi
theo quy trinh trén, dén mot lic nao do, ngusi ta c6 thé nhan dude tat ca cac bong den
déu thuoc cting mot loai khong?.
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100. D& THI TUYEN SINH L6p 10 THPT CHUYEN THANH PHO HAI PHONG
2016-2017

Bai 1. a) Cho biéu thitc
p_ Va3 — Vb3 _ a _ b
a—b Va+vb  Vb—/a
v6i a,b > 0 va a khac b. Thu gon roi tinh gia tri ctia P biét
(a—1)(b—1)+2Vab=1.

b) Cho phuong trinh 22 —z+b = 0 ¢6 cac nghiém z;, x5 va phuong trinh 22 —97z+a = 0
c6 cac nghiem 1a z{, r3. Tim gia tri clia a

Bai 2. a) Giai phuong trinh
(92° — 18z + 5) (32* —4x) — 7 =0.
b) Giai hé phuong trinh

V2e+3y++2rx -3y =32y
2V2x+3y—2x -3y =6 '

Bai 3. Cho tam gidc ABC nhon noi tiép duong tron tam O c6 AB < AC. Céac dudng cao
BD, CFE cat nhau tai H (D thuoc AC, E thuoc AB). Goi M la trung diém ctia BC, tia
MH cat dudng tron (O) tai N.

a) Chitng minh ring nam diém A, D, H, E, N cing thudc mot dudng tron.

b) Lay diém P trén doan BC sao cho BHP =CHM , Q 1 hinh chiéu vuong goc ciia A
tren duong thang HP. Ching minh ring tit giac DENQ 1a hinh thang can.

c¢) Chitng minh rang dudng tron ngoai tiép tam gidac M PQ tiép xtc véi dudng tron (O)

Bai 4. Cho a,b,c > 0 va a+ b+ c>9. Tim gia tri nho nhat cia

b2 2 1 9 25
A=2/d®+ -+ — 44+ =
CL+3—|—5+3 a+b+c

Bai 5. a) Tim cac s6 nguyén m,n véi m > n > 0 sao cho (m+2n)* 1a uée cla
9n (m? + mn + n?) + 16.

b) Trong day 2016 s6 thuc ay, ag, as, . . ., asge, ta danh dau tat ca cac sd duong va s6 ma
c6 it nhat mot tong ctia né véi mot s6 cac s6 lien tiép lien ngay sau n6 1a mot s6 duong (vi
du trong day —6, 5, —3, 3,1, —1, —2, =3, ..., —2011 ta danh dau cac s6 ay = 5, a3 = —3,

as = 3, as = 1). Chitng minh ring néu trong day da cho c6 it nhat mot sé duong thi tong
tat ca cac s6 dudge danh dau la mot s6 duong


http://www.molympiad.com/2017/10/de-thi-tuyen-sinh-lop-10-thpt-chuyen-tp-hai-phong-2016-2017.html
http://www.molympiad.com/2017/10/de-thi-tuyen-sinh-lop-10-thpt-chuyen-tp-hai-phong-2016-2017.html

MATHEMATICAL OLYMPIAD CONTESTS COLLECTION - WWW.MOLYMPIAD.COM 109

101. D& THI TUYEN SINH L6p 10 THPT CHUYEN THANH PHO HAI PHONG
2017-2018 (VonG 1)

Bai 1. Cho > 0,  # 1 va hai biéu thtc

A:(ﬁ—@)(ﬁ—\@), B:ﬁl_l—\/;ﬂﬂ.

a) Rt gon biéu thitc A.
b) Tim cac gia tri ctia o dé gia tri biéu thitc A bang gia tri biéu thitc B.
Bai 2. a) Diém M (xy;yy) thuoe dusng thang y = 3x + 4 cach truc hoanh mot khoang
bang 2. Tim toa do diém M.
b) Giai hé phuong trinh
3r+2y =6
r+3y =2

Bai 3. Cho phuong trinh bac hai véi an s6 z, tham s6 m sau
2> —2(m — 1)z +2m -3 =0.

a) Giai phuong trinh v6i m = —1.
b) Tim hé thitc lien hé gitta hai nghiém x, x5 ctia phuong trinh khéng phu thudc vao
tham s6 m.

Bai 4. BMI (Body Mass Index) chinh la chi s6 co thé dudc céc béc si va cac chuyén gia
stic khoe stt dung dé xac dinh tinh trang co thé clia mot ngudi nao dé cé bi béo phi, thita
can hay qua gay hay khong. Thong thudng, ngudi ta ding dé tinh toan mic do béo phi.
Nhuge diém duy nhat ctia chi s6 BM T 1a né khong thé tinh duge luong chat béo trong co
thé - yéu t6 tiém an cac nguy co lien quan dén sitc khoe tuong lai. Chi s6 BMI duge tinh
nhu sau BM1T = % (P la trong lugng co thé (kg); h 1a chidu cao (m)). Ta c6 thé ti danh

gia duge chi s6 BM I ctia ban than nhu sau

e IBM < 18,5: gay,

e 18,5 < IBM < 25: stic khée t6t,

e 25 < IBM < 30: thuta can,

e [BM > 30: béo phi.
Chi s6 BM I sé khong chinh xac néu ban la van dong vién hodic ngusi tap thé hinh (bsi
cac mui co luon nang hon ma) va khi d6 chi s6 BM I clia ban sé ndm trong miic béo, rat
béo. N6 ciing khong chinh xac vé6i cac ba bau, dang cho con bt hay nhitng ngudi vita ém
day. Khi anh An di kham stic khoe, bac si do duge trong lugng ctia anh 1a P(kg) va chiéu
cao cta anh 1a h(m). Biét rdng P 1a s6 ty nhién c6 hai chit s6 chia hét cho 5 va khi chia
cho 11 thi du 6; con A 13 do dai canh huyén clia mot tam gidc vuong c6 hai canh goc vuong
13 8dm va 15dm. C6 thé nhan xét gi vé chi s6 BMI ctia anh An.

Bai 5. Cho AABC ¢6 ba goéc nhon noi tiép duong tron (O) (AB < AC). Duong cao BE
clia tam giac kéo dai cat duong tron (O) tai K. Ké KD 1 BC tai D.
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a) Chitng minh t giac KEDC noi tiép. Xac dinh tam ctia dudng tron nay.

b) Chuéng minh K B la tia phan giac ctia goc AKD.

¢) Tia DE cat duong thang AB tai I. Qua E ké dudng thang vuong goc véi OA, cit
AB tai H. Chiing minh rang CH || K1.

Bai 6. Tinh dién tich xung quanh ctia mot hinh tru ding cé chu vi duong tron day la
13cm va chiéu cao 1a 3cm.
Bai 7. a) Cho z > 1, y > 1. Chting minh réng
1 1 2
+ > .
14+22 149y~ 14+ay
Dau dang thic x4y ra khi nao?.
b) Cho x > 1, y > 0 va 62y + 22 — 3y < 2. Tim gia tri nho nhat clia biéu thiic
1 1
22 —4x + 2 - 9y? + 6y + 2

A:
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102. D& THI TUYEN SINH L6p 10 THPT CHUYEN THANH PHO HAI PHONG
2017-2018 (VONG 2)

Bai 1. Cho x > 0, z # 1 va biéu thiic
1 2 r4+vE 1—a
9= (ﬁ—1+x—1) ‘ (ﬁ+1 _ﬁ—x)'
a) Rit gon biéu thitc Q.
b) Tim céc gia tri ctia z dé Q = —1.

Bai 2. Cho phuong trinh tham s6 m sau
2 —2(m — 1)z — 2017m* — 1 = 0.
Tim m dé phuong trinh c¢6 hai nghiém phan biét x; < x5 thda méan ‘xl‘ — |:L'2| = 2018.

Bai 3. a) Giai phuong trinh

Ve+1l—+vVr—7=+12—ux.
b) Giai hé phuong trinh

4y’ —10y =0
22 + 612 =10

Bai 4. Cho tam gidc ABC noi tiép duong tron (O), Y trén canh CA, Z trén canh AB
sao cho AZY > 90°. Goi I 1a tam dudng tron ngoai tiép tam gidc AY Z, S la giao diém
khéac A cua Al véi du’Ong tron (O)
a) Chitng minh rang SAC = AZY — 90",

b) Goi X 1a giao diém ctia Y Z va BC, M la giao diém khéac Y ctia cac duong tron ngoai
tiép tam gidac AY Z va CXY. Chitng minh rdng M nam trén dudng tron (O).

c¢) Goi J, K la tam céc dudng tron ngoai tiép tam gidc BZX va CXY, T la giao diém
ctia Al vd BJ. Chiing minh rang 6 diéem 7, O, M, I, J, K cing nim trén mot dudng tron.

Bai 5. Cho cac s6 duong a, b, c. Chiing minh rang

a* b* ct

1
Blct2a)  Alat2n)  @(bt20) -

Bai 6. a) Chitng minh rang khong ton tai cic sd tu nhién x, y, z théa man
o'+ yf 42017 = 21
b) A va B choi mot tro choi, A choi truée. Ban dau c6 n vien séi. Trong mdi lugt choi
clia minh, ngudi choi sé 1ay ra 4, 5 hosic 7 vién séi. Qua trinh dé tiép tuc nhu vay. Ai dén
lugt choi clia minh méa khong thé 1ay thém soi 1a thua. Biét ca hai déu la ngusi choi thong
minh, chung minh rang néu n c¢6 dang 11k + 1 véi k,l € N, 0 <1 < 3 thi B thing cuoc.
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MOlympiad 1a dy an thu thap va phat hanh cac dé thi va 10i gidi chinh thic cia
cac cuoc thi Toan cadc nude trén thé gidi nhu: Deé thi hoc sinh giéi Toan qubc gia, Dé
thi chon doi tuyen Toan cac nudce, Dé thi hoc sinh gidi Toan Qudbc té va Khu vuc,..., cc
ky thi Toan Sinh vien. Tai Viét Nam, ching toi suu tam cac dé thi hoc sinh gidi cap
tinh, cac dé thi tuyén sinh 16p 10, vi cac dé thi thit tuyen sinh dai hoc,.... Tai trang web
www.molympiad.com ban ciing sé tim thay nhiéu tai lieu khac dé ren luyén hoc tap trudc
khi buée vao cac ky thi.

MOlympiad mong nhan dugc gop y tir cac ban ciing nhu syt dong gép ciia cac ban sé
g6p phan lam cho trang web tré nén phong pht hon. Néu ban muén déng gép tai liéu cho
chiing toi, xin vui long gt tai liéu ban c6 dén e-mail bbt .molympiad@gmail . com. Tai lidu
nén dugc dinh dang nhu sau: TEX, PDF, Word. Moi déng gop ciia cac ban du nhé deu
dugce ching toi ghi nhan.
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