Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HOQC 2000 - 2001
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG A VA BANG B

Bai 1:
Cho phuong trinh: sin* x+(1-sinx)* =m

1. Giai phuong trinh v6i m =é

2. Vi nhirng gid tri nao cua m thi phuong trinh da cho c6 nghiém

Bai 2:
1. Cho a,b,c 1a ba canh cia mot tam gidc, con x,y,z la ba sb thoa man:
ax+by+cz=0
Chtrng minh rang: xy+ yz+zx<0
2. Cho x>0. Ching minh réng: log,(1+2%) > log,(3" + (\/5)")
Bai 3
Cho a;;a,;...;a, (n>3) la cic so thuc thod man:
Zai 2n, Zaf >n’
i=1 i=1
Chung minh rang: max{a,;a,;:..;a,} >2. V&i n<3 thi két ludn con diing khong?
Bai 4

Cho hinh hop chit nhat ABCD.A'B'C'D' ¢c6 AA'=2AB =8a, E 1a trung diém cia canh
AB va M 1a mot diém trén canh DD' sao cho DM = a(l+%) F 1a mot diém di

dong trén canh AA'.
a. Tim diém F trén canh AA' sao cho CF+ FM c6 gid tri nho nhat
b. Véi F thoa man diéu kién & ciu a, hay tinh géc tao boi hai mat phéng (D,E,F)
va mat phfmg (D,B',C")
c. Véi gia thiét F thoa man diéu kién cdu a va cic duong thang AC' va FD
vudng géc voi nhau, Tinh thé tich ctia hinh hop ABCD.A'B'C' D'

Bai 5: ( Hoc sinh bang B khong phdi lam bai nay)

Tim c4c s06 nguyén duong a,b,c,k thod man:
c>b>a>1 (1)
ab+bc+ca+a+b+c=kabc 2)



Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HQC 2001 - 2002
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG A VA BANG B

Bai 1: )
Cho bat phuong trinh:
2cos3x+ (m—1)cos2x+10cosx+m—1>0 (1)
1. Giai bat phuong trinh khi m=-5
2. Tim m dé bat phuong trinh (1) thoa man véi moi xe {o;ﬂ
Bai 2:

Giai phuong trinh:
log (cosx—sinx)+log, (cosx+cos2x) =0

X

Bai 3:
Giai phuong trinh sau véi xe (0;2) :

4i_2x+1 _4x2—2x+1 — l(XZ _lj
4 X

Biét da thitc f(x) = X" +a,x™® +....+ dyy X + dyy,, €6 2001 nghiém thyc phan biét va
A0 =1996; @40, =1998. Chirng minh rang: 99, > 1997

1. Cho tir di€én OABC c6 goc tam dién dinh O vudng, duong cao OH =h,
OA=a, OB=b, OC =c. Ching minh rang:
acotA+bcotB + ccotC = 3h

2. C6 thé chia mt da gidc 10i da cho thanh mot s6 tir gidc khong 10i dugc khong? Hay
chting minh diéu khang dinh ctia minh.

Chu y: Hoc sinh thi bang B khong phdi lam bai 5 .2



Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HOQC 2002 - 2003
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG A

Bai 1 (4 diém):
Cho h¢ phuong trinh: log (3x+ay) =log (3y+ax)=2
1. Giaih¢khia=2 7
2. Tim tat ca cdc gid tri cua a dé hé c6 ba nghiém phan biét

Bai 2 (4 diém):

x+1

2
X" +a

1. Véi a=1 chimg minh rang ludn tim duoc 2 diém va chi c¢6 hai diém trén dudng cong sao cho
tiép tuyen tai dé song song voi duong thang c6 phuong trinh: 2x—-2y+1=0.
2. Tim gié tri 16n nhét cua a dé tap gid tri cua ham s6 da cho chira doan [0; 1]

Cho ham sb y =

Bai 3: (4 diém):
1. Giai phuong trinh:
2cos(x—45") —cos(x—45°)sin 2x —3sin2x+4 =0
2. Cho tam gidgc ABC . O 1a mot diém trong tam gidc sao cho:
Chung minh rang: cota = cotA + cotB + cotC

Bai 4 (2 diém):
Vi x # kx 1a géc cho truge. Tim gidi han:

.1 x 1 X 1 X
lim(—tan—+—tan—+..+ —tan—)
note D202 2 2 2
Bai 5 (6 diém):
Cho tir dién ABCD c6 CD vudng géc voi (ABC), CD =CB , tam gidc ABC vudng tai A. Mat
phang quan C vudng géc voi DB cit DB, DA lanluot tai M,I.Goi T la giao diém cua hai tiép
tuyén tai A va C cta duong trdon dudng kinh BC trong mit phing (ABC).
1. Chung minh bén diém C,T,M,I dong phing
2. Chimg minh IT 1a tiép tuyén ctia mit cau dudng kinh CD va mit ciu dudng kinh CB

3. Goi N latrung di€ém cia AB, K ladiém trén CD sao cho CK =§CD. Chung minh rang

khoang cach giita hai duong thing BK va CN bang khoang cdch giira hai dudng thing AM
va CN



Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HQC 2003 - 2004
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG B

Bai 1 (6 diém ):

1. Cho dudng cong (C ) c6 phuong trinh: y =1+sinx véi xe (%,%j . Tim gid tri nho nhét

cua hoanh d¢ giao diém cua tiép tuyén v6i (C ) va truc hoanh

1+x° 1+ x°
s6 chi ¢6 mét cuc tri duy nhét

2 \? 2
2. Cho ham sé: y:(m+1)( al j—3m( al j+4m, v6i m 12 tham sb. Xdc dinh m d& ham

Bai 2 (5 diém):
Giai cac phuong trinh:
1. +/sinx +sinx +sin’ x+cosx=1
2. log, x=log,(\/x+2)

Bai 3 (5 diém):
1. Xdéc dinh s6 nghiém xe {0;%} clia phuong trinh: 2™ +2° =71

2. Khong dung may tinh, hdy so sanh log,,,, 2003 va log,,,, 2004

Bai 4 (4 diém):
Cho goc tam dién Oxyz ,
1. Ala mét diém trén Oz sao cho OA =25a (a> 0). Khoang cach tir A dén Ox va Oy tuong
{rng 12 7a va 2a. Tinh khoang cich tir A d&én mp(Oxy), biét géc xOy = 60".
2. Cho xOy = yOz = 70x = 60°. Diém A ( khic O) c6 dinh trén Oz véi OA = d khong déi. M, N
12 hai diém chuyén dong trén Ox va Oy sao cho L +L = 1
v OM ON d
Chung minh dudng thang MN ludn di qua mot diém c6 dinh



Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HQC 2003 - 2004
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG A

Bai 1 (6 diém ):

1. Cho duong cong (C ) c6 phuong trinh: y=1+sinx vdi xe (%%) Tim gid tri nho

nhit ctia hoanh d6 giao diém cua tiép tuyén voi (C ) va truc hoanh

2\ 2
2. Cho ham sé: y=(m+l)(1x j—3m[ al j+4m, véi m 1a tham sé. Xdc dinh m dé

+x° 1+ x*

ham so6 chi ¢ mot cuc tri duy nhat

Bai 2 (3 diém):
Tim tat ca cac gid tri cua a d€ hé phuong trinh sau c6 ding hai nghiém:
{‘xz —7x+6‘+x2 +5x+6—12|x| =0

X =2(a-2)x+a(a-4)=0

Bai 3 (5 diém):
1. Xéc dinh s6 nghiém xe [O;%} ctia phuong trinh: 2°™ +2° =1

2. Cho l<a+l<b+1<c.Ching minh: log.(c+a)<log, ,c

Bai 4 ( 4 diém):
Cho goc tam dién Oxyz

1. Ala mét di€m trén Oz sao cho OA =25a (.a>0). Khoang cdch tir A dén Ox va Oy
twong trng la 7a va 2a. Tinh khoang cach tir A dén mp(Oxy), biét géc xOy = 60°.

2. Cho xOy = yOz=z0x=60". Diém A ( khéc O) cé dinh trén Oz véi OA = d khong dbi.
M, N 12 hai diém chuyén dong trén Ox va Oy sao cho L+L _1

7 oM ON d

Chung minh duong thang MN ludn di qua mot diém c6 dinh



Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HOQC 2004 - 2005
Mbn thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG A

Bai 1 (5 diém)
Cho ham s6 y=x*—6x>+5
1. Khao sdt su bién thién va vé& do thi (C) cta ham sb
2. Cho diém M thudc (C) c6 hoanh d 12 a. Tim tat ca cdc gid tri cia a dé tiép tuyén
cia (C) tai M cit (C) & hai diém phén biét khic M .

Bai 2 (5 diém):

1. Tinh dao ham cap » cua ham so: y =

2x—1

2
xT—x-2

+ sin’x
1
2. Tinh tich phéan: [|x* —2x+m|dx
0
Bai 3 (4 diém):

1. Xéc dinh m dé phuong trinh sau cé bon nghiém phén biét:
X' —2x= 2|x—m|—1

2. Xéc dinh m dé phuong trinh sau c6 ba nghiém phan biét
47" og £ (x* —2x+3)+27 * log, 21 x—m1+42) =0

2

Bai 4 (4 diém):
Cho duong tron (C): x* +y* —10x—2y+25=0
va dudng tron (C): x> +y’ —4x+4y+4=0
Hay viét phuong trinh cdc dudng thang tiép xiic vé6i ca hai dudng tron trén.

Bai 5 (2 diém): 7 7
Goi a, B, y laba gbc tao boi duong thang d theo thur ty véi ba dudng thang chira ba canh
BC, CA, AB cua tam gidc déu ABC . Chung minh rang:
16(sin*a.sin’ B.sin>y + cos* a.cos® B.cos’y) =1




Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HOQC 2004 - 2005
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG B

Bai 1 (5 diém)
Cho ham s6 y=x*—6x>+5
1. Khao sdt su bién thién va vé& do thi (C) cta ham sb
2. Cho diém M thudc (C) c6 hoanh d 12 a. Tim tat ca cdc gid tri cia a dé tiép tuyén
cia (C) tai M cit (C) & hai diém phén biét khic M .

Bai 2 (5 diém):
1. Tinh dao ham cép n ctia ham sé: y = 22x—1 5 +sin’x
X —X—
2. Tim ho nguyén ham ctia ham sb: f(x) = 3;
x —3x+2

Bai 3 (4 diém): 7 ,
1. Xéc dinh m dé phuong trinh sau c6 bon nghiém phan biét:
X' —2x= 2|x—m|—1

2. Xéc dinh m dé phuong trinh sau c6 ba nghiém phan biét
47" og £ (x* —2x+3)+27 * log, 21 x—m1+42) =0

2

Bai 4 (4 diém):
Cho duong tron (C): x* +y* —10x—2y+25=0
va dudng tron (C): x> +y’ —4x+4y+4=0
Hay viét phuong trinh cdc dudng thang tiép xiic vé6i ca hai dudng tron trén.

Bai 5 (2 diém): 7 7
Goi a, B, y laba gbc tao boi duong thang d theo thur ty véi ba dudng thang chira ba canh
BC, CA, AB cua tam gidc déu ABC . Chung minh rang:
16(sin*a.sin’ B.sin>y + cos* a.cos® B.cos’y) =1




Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI PTTH NAM HOQC 2005 - 2006
Mon thi : Todn
Thoi gian lam bai: 180 phait

DE CHO BANG B

Bai 1 (2 diém):

X +2x+2

Khao sat su bién thién va vé do thi ham so: y= "
X+

Bai 2 (2 diém):

2
. I c e FON £ X 4+2mx+2 . LR N , ,
Tim tat ca cac gid tri cia m dé ham s6 y= — c6 cuc dai, cyc ti€u va khodng cich
X+
tur hai diém cuyc tri d6 cua d6 thi ham s6 dén duong thang x+ y+2=0 bang nhau.

Bai 3 (2 diém):

log, x+log, y+log, z=2
Giai hé phuong trinh: <log, y+log, z+log, x=2
log, z+log,, x+log,, y=2

Bai 4( 2 diém):
Tim m dé phwong trinh sau c6 nghiém: +2x> +3mx—1=x—2m
Bai 5 (2 diém):

Chtrng minh rang néu trong tam gidc ABC thoa man hé thuc:
C . s a4 A
tanA+tanB = 2c0t3 thi tam gidc d6 can

Bai 6 (2 diém):

2 2

Cho Elip (E) :%4_% =1 va diém I(1;1). Hiy lap phuong trinh duong thing A di qua I va

cit (E) tai hai diém A,B saocho I 12 trung diém cta AB.

Bai 7 (2 diém):
Cho hinh lap phwong ABCD.A'B'C'D' ¢6 canh bang 1. Piém M nam trén canh AA'. Tim vi
tri cia diém M dé tam gidc BMD' c6 dién tich bé nhat. Tinh dién tich bé nhat d6.

Bai 8 (2 diém):
Viét phuong trinh dudng tron (C) ¢6 tim I nam trén dudng thang d: x—1=0 va tiép xic
v6i hai duong thang a,b ¢6 phuong trinh 1an luot 1a: x— y+1=0 vd x—y—1=0

Bai 9 (2 diém):

Ty
Tinh tich phan: 1= j

COSX
Bai 10 ( 2 diém): ‘
Cho x>0, chirng minh rang: sinx < x




Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI THPT NAM HOQC 2006 - 2007

Mon thi : Todn

Thoi gian lam bai: 180 phait
Ngay thi: 28.03.2007

Céau 1 (7 diém):

2
1. Khao sit su bién thién va v& db thi ham sé: y= Lxl“ )
X+
2. Tim k dé dudng thang: (2—k)x—y+1=0 cit do thi ham s (1) tai hai diém phan biét
A, B sao cho ca tiép tuyén véi do thi ham sb (1) tai A va B song song v4i nhau
. Chung minh rang phuong trinh: x> +x+1=(x+1)v9-x*> c6 diing hai nghiém
Cdu 2 (5 diém):

1. Ap dung khai trién nhj thitc Niuton cta (x* +x)'®

, chirmg minh rang:

1 99 1 100 1 198 1 199
100CY), (5) —-101C},, (E) +....—199C [E) +200C, (Ej =0

2. Cho tich phan 1, = [—72"_

a—2cos2x

dx, ne N.Tim a sao cho I, I,,,
ay 1ap thanh mdt cap so cong.

1, theo thir tu

Céu 3 (7 diém):

1. Trong mit phing véi hé toa d6 Oxy cho duong tron :

(C):x*+y*—4x+6y-3=0 c6 tAm I va duong théng A:x+by—-2=0.Chlirng minh
r?mg (C) va A ludn cét nhau tai hao diém phan biét P,Q véimoi b. Tim b dé tam
gidc PIQ c6 dién tich 16n nhat.

Trong khong gian voi hé toa d§ Oxyz cho cac diém A(2;0;0), B(0;8;0), C(0;0;3) va
N 13 diém thoa man: ON = OA+OB+OC . Mot mit phfmg (P) thay ddi cat cac doan
OA, OB, OC, OD lan luot tai cdc diém A, B, C,, N,. Hay xéc dinh toa do diém N,

sao cho: oA + OB + oc =2007 .

OA, OB OC,

Cau 4 (1 diém):

Tim tap hop céc diém M trong khdng gian c6 tong binh phuong cdc khoang cach dén cic
mit ciia mot tir dién déu ABCD cho trude bang mot s6 duong k khong doi.



Kachiuxal4

SO GD - PT THANH HOA KY THI HQC SINH GIOI THPT NAM HOQC 2007 - 2008
Mon thi : Todn
Thoi gian lam bai: 180 phait
Ngay thi: 28.03.2008

Bai 1 (5 diém):

Cho ham s6 y = *—1 (C)
x+1

1. Khao sat su bién thién va vé d6 thi (C) cua ham s6
2. Xac dinh diém M thuoc do6 thi ( C) cia hAm s6 sao cho tdng cac khoang céch tir M dén
cac truc toa do 1a s6 nho nhat

Bai 2 (4 di¢m):
1. Cho ham s6 y = x++/1—-x* —m Xdc dinh m=? d€ y<0 trén tap xac dinh ctia n6

2 2

2. Trong mat phang Oxycho hypebol (H) c6 phuong trinh x—+% =1. Biét tam sai e=2; Hinh
a

2
chit nhat co so cua né cit Ox; Oy tai A;C va B;D. Duong tron noi tiép hinh thoi ABCD c6
ban kinh bing~/2 Tim phuong trinh (H)

Bai 3 (4 diém)
1. Gial phuong trinh 4cos’x —4cos2xcos’x—6sin xcos x+1=0
2. Cho a>0. Giai va bién luan bat phuong trinh sau theo a:

axt+6a°x* —x+9a+3>0

3. Giai hé phuong trinh sau:
x+y’=2xy’
x3 + y9 — 2)6)}4

Bai 4 (6 di¢m)
Trong khong gian véi hé toa do Oxyz cho hinh lap phuong ABCD.A, B, C, D,
Biet A,(0;0;0); B,(a;0;0); D,(0;a;0); A (0;0;a). Goi M; N l4n luot trung di€m cac
canh AB; B,C,.
1. Viét phuong trinh mat phang (P) di qua M va song song véi hai dudng thang AN; BD,
2. Tinh thé tich ttt dien ANBD,
3. Tinh géc va khoang cich giita cic dudong thang AN va BD,

Bai 5 (1 diém)
Cho a, +b,2 =(2+2) n=123... Tim lim "™

n—e b
n




