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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CO SINGU'Q'C DAU 2
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Ciu 1. Cho a, b, ¢ >0. Ching minh rang:

a’ b ¢ a+b+c
2 SR 273 72
a“+ab+b” b +ab+c” c +ac+a 3

Cau 2. Cho a, b, ¢, d>0. Ching minh

a’ b ¢ d? a+b+c+d
2 22 272 ath 22
a“+b” b +c¢° c +d° d°+a 2

Cau 3. Cho céac s duong a,b,c,d thbaman a+b+c+d=4.CM:

a b C d

= + + + >2.
1+b2 1+¢? 1+d> 1+a?

Cau 4. Cho a, b, ¢ duong théa mén a+b+c=3. CMR: a + b + ¢ 2%.

a+b?> b+c’ c+a’

Cau 5. (Thi thir chuyén Su Pham 2023)

1+ x2

, 1+y? 1+7°

Cho cac sb thyc duong x,y,z théa man x? +y? +z*> =3. Tim GTNN cta P = Ty orr

z+2 x+4+2 y+2

Cau 6. Cho x, y, z 14 3 s6 thuc duong thoa man x(x —z)+y(y—z) = 0. Tim gi4 tri nho nhit cua biéu
3 3 2,2

thic P=—>~ 4 Y X FY +4.

X2+22 y2+22

X+y

CAu 7. Cho 3 sb thuc duong a, b, ¢ co téng théa di€uu kién: a+b+c=3.

+ ! + !
1+ab 1+bc 1+ca

Ching minh bét dang thic sau: 2 %

CAu 8. Cho 3 sb thuc duong a, b, ¢ co téng thoa diéu kién ab+bc+ca=3.

Chung minh bat dang thirc sau: 3 + ;3 + ; >1.
2b°+1 2¢’+1 2a” +1

Cau9.Cho a>0,b>0,c>0 va ab+bc+ac =3abc. Tim gia tri nhd nhét cua
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a2 b2 CZ

P c(02+a2)+a(a2+b2)+b(b2+cz).

Cau 10. Cho a>0,b>0,c>0 va a+b+c=1. Tim gia tri nh6 nhit cua biéu thic

_a N b N C
14962 14+9¢2 14922

Cau 11. Cho a,b,c>0;(a+b+c)abc=3.

5 b5 CS

Tim GTNN cua P = + + .
ad+2b° b 420 A 42ad

Cau 12. Cho x, y, z 12 3 s6 khong nhé hon 1 . Ching minh bat dang thuc:

x(y+2)+y(z+x)+z(x+y)+2 12+ 12+ 21 >9.
I+x° 1+y" z +1

Thiy Tran Tuin Viét
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CHU’NG MINH THANG HANG- PONG QUY (Tiép)
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Cau 1. Cho tam giac ABC khoéng can (AB < AC) noi tiép duong tron (0), ba dudng cao
AD,BE,CF(D eBC,E€ AC,Fe AB) cua tam giac ABC cit nhau tai H. Goi I, M lan luot la trung
diém ctia AHva BC.DPuong tron ngoai tiép tam giac AEF cat duong tron (O) tai diém K (K khac A)
a) Chimg minh rang t& gisc DMEF néi tiép

b) Chitng minh rang tir gidc IOMK 1a hinh thang can

¢) Chting minh ring KF.HE = KEKF .

d) Chimg minh AK, EF, BC dong quy.

e) Tiép tuyén tai A va K ctia dudng tron ngoai tiép tam giac AEF cat nhau tai T. Chimg minh rang
TM, AH, EF dong quy.

Céu 2. Cho tam gidc ABC nhon ndi tiép duong tron (O), D 1a mot diém trén cung BC khong chira A.
Dung hinh binh hanh ADCE. Goi H, K lan luot 14 truc tAm cia tam giac ABC va ACE. Goi Pva Q lan
luot 13 hinh chiéu cua K trén BC va AB, goi I 1a giao diém cua EK v6i AC

a) Chirmg min rang ba diém P, I, Q thang hang

b) Chiing minh riang PQ di qua trung diém ciia KH.

Cau 3. Cho tam giac ABCnhon (AB < AC) ndi tiép dudng tron tim O. Tiép tuyén tai A cia (O) cit
duong thang BC tai M. Goi 11a trung diém cua BC,D la diém dbi xtimg véi A qua OM, giao diém cua
ABva OMIla H

a) Chimg minh t& giac MAOI ndi tiép va MD? = MBMC

b) Gia st tiép tuyén tai B ciia dudng tron (O) cit OlItai F. Chimg minh MD 1a tiép tuyén cta duong
tron (O) va ba diém A,D,F thing hang.

c¢) Ké duong kinh DK ctia dudng tron (O) Goi N 14 hinh chiéu ciia A trén DK.Pudng thang MK cit
ANtai E.Chirng minh E I3 trung diém ciia AN .

Cau 4. Cho duodng tron (O; R) va diém M nam ngoai dudng tron. Tir diém M ké hai tiép tuyén

MA, MB véi duong tron (O) (A, Bl céac tiép diém). Goi D 1a diém trén cung 16n AB cua dudng tron
(O; R) sao cho AD//MB va C la giao diém thir hai ctia duong thang MD vé6i dudng tron (O; R)

a) Goi H 1a giao diém cua cac duong thing OM va AB.Chung minh ring MH.MO = MC.MD va tit
giac OHCD noi tiép
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b) Goi G la trong tdm tam giac MAB. Ching minh rang ba diém A,C,G thang hang

Cau 5. Tir diém M niam ngoai (O) dung cac tiép tuyén MA, MB dén (O) va cat tuyén MCD,
MPQ(MC<MD, MP<MQ). Chiing minh cac ddy PD, QC cat nhau tai mot diém I nam trén AB.|
Cau 6. Tir diém A nam ngoai (O) duong kinh BC dung céc tiép tuyén AE, AF dén (O)

Chimg minh tryc tim tam gidc ABC nam trén dudng thang EF.

Thay Tran Ngoc Ha
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CO SINGU'Q'C DAU 2
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Ciu 1. Cho a, b, ¢ >0. Ching minh rang:

a’ b ¢ a+b+c
2 SR 273 72
a“+ab+b” b +ab+c” c +ac+a 3

Cau 2. Cho a, b, ¢, d>0. Ching minh

a’ b ¢ d? a+b+c+d
2 22 272 ath 22
a“+b” b +c¢° c +d° d°+a 2

Cau 3. Cho céac s duong a,b,c,d thbaman a+b+c+d=4.CM:

a b C d

= + + + >2.
1+b2 1+¢? 1+d> 1+a?

Cau 4. Cho a, b, ¢ duong théa mén a+b+c=3. CMR: a + b + ¢ 2%.

a+b?> b+c’ c+a’

Cau 5. (Thi thir chuyén Su Pham 2023)

1+ x2

, 1+y? 1+7°

Cho cac sb thyc duong x,y,z théa man x? +y? +z*> =3. Tim GTNN cta P = Ty orr

z+2 x+4+2 y+2

Cau 6. Cho x, y, z 14 3 s6 thuc duong thoa man x(x —z)+y(y—z) = 0. Tim gi4 tri nho nhit cua biéu
3 3 2,2

thic P=—>~ 4 Y X FY +4.

X2+22 y2+22

X+y

CAu 7. Cho 3 sb thuc duong a, b, ¢ co téng théa di€uu kién: a+b+c=3.

+ ! + !
1+ab 1+bc 1+ca

Ching minh bét dang thic sau: 2 %

CAu 8. Cho 3 sb thuc duong a, b, ¢ co téng thoa diéu kién ab+bc+ca=3.

Chung minh bat dang thirc sau: 3 + ;3 + ; >1.
2b°+1 2¢’+1 2a” +1

Cau9.Cho a>0,b>0,c>0 va ab+bc+ac =3abc. Tim gia tri nhd nhét cua
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a2 b2 CZ

P c(02+a2)+a(a2+b2)+b(b2+cz).

Cau 10. Cho a>0,b>0,c>0 va a+b+c=1. Tim gia tri nh6 nhit cua biéu thic

_a N b N C
14962 14+9¢2 14922

Cau 11. Cho a,b,c>0;(a+b+c)abc=3.

5 b5 CS

Tim GTNN cua P = + + .
ad+2b° b 420 A 42ad

Cau 12. Cho x, y, z 12 3 s6 khong nhé hon 1 . Ching minh bat dang thuc:

x(y+2)+y(z+x)+z(x+y)+2 12+ 12+ 21 >9.
I+x° 1+y" z +1

Thiy Tran Tuin Viét
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CHU’NG MINH THANG HANG- PONG QUY (Tiép)
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Cau 1. Cho tam giac ABC khoéng can (AB < AC) noi tiép duong tron (0), ba dudng cao
AD,BE,CF(D eBC,E€ AC,Fe AB) cua tam giac ABC cit nhau tai H. Goi I, M lan luot la trung
diém ctia AHva BC.DPuong tron ngoai tiép tam giac AEF cat duong tron (O) tai diém K (K khac A)
a) Chimg minh rang t& gisc DMEF néi tiép

b) Chitng minh rang tir gidc IOMK 1a hinh thang can

¢) Chting minh ring KF.HE = KEKF .

d) Chimg minh AK, EF, BC dong quy.

e) Tiép tuyén tai A va K ctia dudng tron ngoai tiép tam giac AEF cat nhau tai T. Chimg minh rang
TM, AH, EF dong quy.

Céu 2. Cho tam gidc ABC nhon ndi tiép duong tron (O), D 1a mot diém trén cung BC khong chira A.
Dung hinh binh hanh ADCE. Goi H, K lan luot 14 truc tAm cia tam giac ABC va ACE. Goi Pva Q lan
luot 13 hinh chiéu cua K trén BC va AB, goi I 1a giao diém cua EK v6i AC

a) Chirmg min rang ba diém P, I, Q thang hang

b) Chiing minh riang PQ di qua trung diém ciia KH.

Cau 3. Cho tam giac ABCnhon (AB < AC) ndi tiép dudng tron tim O. Tiép tuyén tai A cia (O) cit
duong thang BC tai M. Goi 11a trung diém cua BC,D la diém dbi xtimg véi A qua OM, giao diém cua
ABva OMIla H

a) Chimg minh t& giac MAOI ndi tiép va MD? = MBMC

b) Gia st tiép tuyén tai B ciia dudng tron (O) cit OlItai F. Chimg minh MD 1a tiép tuyén cta duong
tron (O) va ba diém A,D,F thing hang.

c¢) Ké duong kinh DK ctia dudng tron (O) Goi N 14 hinh chiéu ciia A trén DK.Pudng thang MK cit
ANtai E.Chirng minh E I3 trung diém ciia AN .

Cau 4. Cho duodng tron (O; R) va diém M nam ngoai dudng tron. Tir diém M ké hai tiép tuyén

MA, MB véi duong tron (O) (A, Bl céac tiép diém). Goi D 1a diém trén cung 16n AB cua dudng tron
(O; R) sao cho AD//MB va C la giao diém thir hai ctia duong thang MD vé6i dudng tron (O; R)

a) Goi H 1a giao diém cua cac duong thing OM va AB.Chung minh ring MH.MO = MC.MD va tit
giac OHCD noi tiép
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b) Goi G la trong tdm tam giac MAB. Ching minh rang ba diém A,C,G thang hang

Cau 5. Tir diém M niam ngoai (O) dung cac tiép tuyén MA, MB dén (O) va cat tuyén MCD,
MPQ(MC<MD, MP<MQ). Chiing minh cac ddy PD, QC cat nhau tai mot diém I nam trén AB.|
Cau 6. Tir diém A nam ngoai (O) duong kinh BC dung céc tiép tuyén AE, AF dén (O)

Chimg minh tryc tim tam gidc ABC nam trén dudng thang EF.

Thay Tran Ngoc Ha
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CO SINGU'Q'C DAU 2
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Ciu 1. Cho a, b, ¢ >0. Ching minh rang:

a’ b ¢ a+b+c
2 SR 273 72
a“+ab+b” b +ab+c” c +ac+a 3

Cau 2. Cho a, b, ¢, d>0. Ching minh

a’ b ¢ d? a+b+c+d
2 22 272 ath 22
a“+b” b +c¢° c +d° d°+a 2

Cau 3. Cho céac s duong a,b,c,d thbaman a+b+c+d=4.CM:

a b C d

= + + + >2.
1+b2 1+¢? 1+d> 1+a?

Cau 4. Cho a, b, ¢ duong théa mén a+b+c=3. CMR: a + b + ¢ 2%.

a+b?> b+c’ c+a’

Cau 5. (Thi thir chuyén Su Pham 2023)

1+ x2

, 1+y? 1+7°

Cho cac sb thyc duong x,y,z théa man x? +y? +z*> =3. Tim GTNN cta P = Ty orr

z+2 x+4+2 y+2

Cau 6. Cho x, y, z 14 3 s6 thuc duong thoa man x(x —z)+y(y—z) = 0. Tim gi4 tri nho nhit cua biéu
3 3 2,2

thic P=—>~ 4 Y X FY +4.

X2+22 y2+22

X+y

CAu 7. Cho 3 sb thuc duong a, b, ¢ co téng théa di€uu kién: a+b+c=3.

+ ! + !
1+ab 1+bc 1+ca

Ching minh bét dang thic sau: 2 %

CAu 8. Cho 3 sb thuc duong a, b, ¢ co téng thoa diéu kién ab+bc+ca=3.

Chung minh bat dang thirc sau: 3 + ;3 + ; >1.
2b°+1 2¢’+1 2a” +1

Cau9.Cho a>0,b>0,c>0 va ab+bc+ac =3abc. Tim gia tri nhd nhét cua
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a2 b2 CZ

P c(02+a2)+a(a2+b2)+b(b2+cz).

Cau 10. Cho a>0,b>0,c>0 va a+b+c=1. Tim gia tri nh6 nhit cua biéu thic

_a N b N C
14962 14+9¢2 14922

Cau 11. Cho a,b,c>0;(a+b+c)abc=3.

5 b5 CS

Tim GTNN cua P = + + .
ad+2b° b 420 A 42ad

Cau 12. Cho x, y, z 12 3 s6 khong nhé hon 1 . Ching minh bat dang thuc:

x(y+2)+y(z+x)+z(x+y)+2 12+ 12+ 21 >9.
I+x° 1+y" z +1

Thiy Tran Tuin Viét
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CHU’NG MINH THANG HANG- PONG QUY (Tiép)
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Cau 1. Cho tam giac ABC khoéng can (AB < AC) noi tiép duong tron (0), ba dudng cao
AD,BE,CF(D eBC,E€ AC,Fe AB) cua tam giac ABC cit nhau tai H. Goi I, M lan luot la trung
diém ctia AHva BC.DPuong tron ngoai tiép tam giac AEF cat duong tron (O) tai diém K (K khac A)
a) Chimg minh rang t& gisc DMEF néi tiép

b) Chitng minh rang tir gidc IOMK 1a hinh thang can

¢) Chting minh ring KF.HE = KEKF .

d) Chimg minh AK, EF, BC dong quy.

e) Tiép tuyén tai A va K ctia dudng tron ngoai tiép tam giac AEF cat nhau tai T. Chimg minh rang
TM, AH, EF dong quy.

Céu 2. Cho tam gidc ABC nhon ndi tiép duong tron (O), D 1a mot diém trén cung BC khong chira A.
Dung hinh binh hanh ADCE. Goi H, K lan luot 14 truc tAm cia tam giac ABC va ACE. Goi Pva Q lan
luot 13 hinh chiéu cua K trén BC va AB, goi I 1a giao diém cua EK v6i AC

a) Chirmg min rang ba diém P, I, Q thang hang

b) Chiing minh riang PQ di qua trung diém ciia KH.

Cau 3. Cho tam giac ABCnhon (AB < AC) ndi tiép dudng tron tim O. Tiép tuyén tai A cia (O) cit
duong thang BC tai M. Goi 11a trung diém cua BC,D la diém dbi xtimg véi A qua OM, giao diém cua
ABva OMIla H

a) Chimg minh t& giac MAOI ndi tiép va MD? = MBMC

b) Gia st tiép tuyén tai B ciia dudng tron (O) cit OlItai F. Chimg minh MD 1a tiép tuyén cta duong
tron (O) va ba diém A,D,F thing hang.

c¢) Ké duong kinh DK ctia dudng tron (O) Goi N 14 hinh chiéu ciia A trén DK.Pudng thang MK cit
ANtai E.Chirng minh E I3 trung diém ciia AN .

Cau 4. Cho duodng tron (O; R) va diém M nam ngoai dudng tron. Tir diém M ké hai tiép tuyén

MA, MB véi duong tron (O) (A, Bl céac tiép diém). Goi D 1a diém trén cung 16n AB cua dudng tron
(O; R) sao cho AD//MB va C la giao diém thir hai ctia duong thang MD vé6i dudng tron (O; R)

a) Goi H 1a giao diém cua cac duong thing OM va AB.Chung minh ring MH.MO = MC.MD va tit
giac OHCD noi tiép
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b) Goi G la trong tdm tam giac MAB. Ching minh rang ba diém A,C,G thang hang

Cau 5. Tir diém M niam ngoai (O) dung cac tiép tuyén MA, MB dén (O) va cat tuyén MCD,
MPQ(MC<MD, MP<MQ). Chiing minh cac ddy PD, QC cat nhau tai mot diém I nam trén AB.|
Cau 6. Tir diém A nam ngoai (O) duong kinh BC dung céc tiép tuyén AE, AF dén (O)

Chimg minh tryc tim tam gidc ABC nam trén dudng thang EF.

Thay Tran Ngoc Ha
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CO SINGU'Q'C DAU 2
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Ciu 1. Cho a, b, ¢ >0. Ching minh rang:

a’ b ¢ a+b+c
2 SR 273 72
a“+ab+b” b +ab+c” c +ac+a 3

Cau 2. Cho a, b, ¢, d>0. Ching minh

a’ b ¢ d? a+b+c+d
2 22 272 ath 22
a“+b” b +c¢° c +d° d°+a 2

Cau 3. Cho céac s duong a,b,c,d thbaman a+b+c+d=4.CM:

a b C d

= + + + >2.
1+b2 1+¢? 1+d> 1+a?

Cau 4. Cho a, b, ¢ duong théa mén a+b+c=3. CMR: a + b + ¢ 2%.

a+b?> b+c’ c+a’

Cau 5. (Thi thir chuyén Su Pham 2023)

1+ x2

, 1+y? 1+7°

Cho cac sb thyc duong x,y,z théa man x? +y? +z*> =3. Tim GTNN cta P = Ty orr

z+2 x+4+2 y+2

Cau 6. Cho x, y, z 14 3 s6 thuc duong thoa man x(x —z)+y(y—z) = 0. Tim gi4 tri nho nhit cua biéu
3 3 2,2

thic P=—>~ 4 Y X FY +4.

X2+22 y2+22

X+y

CAu 7. Cho 3 sb thuc duong a, b, ¢ co téng théa di€uu kién: a+b+c=3.

+ ! + !
1+ab 1+bc 1+ca

Ching minh bét dang thic sau: 2 %

CAu 8. Cho 3 sb thuc duong a, b, ¢ co téng thoa diéu kién ab+bc+ca=3.

Chung minh bat dang thirc sau: 3 + ;3 + ; >1.
2b°+1 2¢’+1 2a” +1

Cau9.Cho a>0,b>0,c>0 va ab+bc+ac =3abc. Tim gia tri nhd nhét cua
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a2 b2 CZ

P c(02+a2)+a(a2+b2)+b(b2+cz).

Cau 10. Cho a>0,b>0,c>0 va a+b+c=1. Tim gia tri nh6 nhit cua biéu thic

_a N b N C
14962 14+9¢2 14922

Cau 11. Cho a,b,c>0;(a+b+c)abc=3.

5 b5 CS

Tim GTNN cua P = + + .
ad+2b° b 420 A 42ad

Cau 12. Cho x, y, z 12 3 s6 khong nhé hon 1 . Ching minh bat dang thuc:

x(y+2)+y(z+x)+z(x+y)+2 12+ 12+ 21 >9.
I+x° 1+y" z +1

Thiy Tran Tuin Viét
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TAI LIEU TOAN BOI DUO'NG HOC SINH GIOI LOP 9
CHU’NG MINH THANG HANG- PONG QUY (Tiép)
Lién hé dang ki hoc: 0832.64.64.64

Ho va tén: ......... Ngay hoc:

Cau 1. Cho tam giac ABC khoéng can (AB < AC) noi tiép duong tron (0), ba dudng cao
AD,BE,CF(D eBC,E€ AC,Fe AB) cua tam giac ABC cit nhau tai H. Goi I, M lan luot la trung
diém ctia AHva BC.DPuong tron ngoai tiép tam giac AEF cat duong tron (O) tai diém K (K khac A)
a) Chimg minh rang t& gisc DMEF néi tiép

b) Chitng minh rang tir gidc IOMK 1a hinh thang can

¢) Chting minh ring KF.HE = KEKF .

d) Chimg minh AK, EF, BC dong quy.

e) Tiép tuyén tai A va K ctia dudng tron ngoai tiép tam giac AEF cat nhau tai T. Chimg minh rang
TM, AH, EF dong quy.

Céu 2. Cho tam gidc ABC nhon ndi tiép duong tron (O), D 1a mot diém trén cung BC khong chira A.
Dung hinh binh hanh ADCE. Goi H, K lan luot 14 truc tAm cia tam giac ABC va ACE. Goi Pva Q lan
luot 13 hinh chiéu cua K trén BC va AB, goi I 1a giao diém cua EK v6i AC

a) Chirmg min rang ba diém P, I, Q thang hang

b) Chiing minh riang PQ di qua trung diém ciia KH.

Cau 3. Cho tam giac ABCnhon (AB < AC) ndi tiép dudng tron tim O. Tiép tuyén tai A cia (O) cit
duong thang BC tai M. Goi 11a trung diém cua BC,D la diém dbi xtimg véi A qua OM, giao diém cua
ABva OMIla H

a) Chimg minh t& giac MAOI ndi tiép va MD? = MBMC

b) Gia st tiép tuyén tai B ciia dudng tron (O) cit OlItai F. Chimg minh MD 1a tiép tuyén cta duong
tron (O) va ba diém A,D,F thing hang.

c¢) Ké duong kinh DK ctia dudng tron (O) Goi N 14 hinh chiéu ciia A trén DK.Pudng thang MK cit
ANtai E.Chirng minh E I3 trung diém ciia AN .

Cau 4. Cho duodng tron (O; R) va diém M nam ngoai dudng tron. Tir diém M ké hai tiép tuyén

MA, MB véi duong tron (O) (A, Bl céac tiép diém). Goi D 1a diém trén cung 16n AB cua dudng tron
(O; R) sao cho AD//MB va C la giao diém thir hai ctia duong thang MD vé6i dudng tron (O; R)

a) Goi H 1a giao diém cua cac duong thing OM va AB.Chung minh ring MH.MO = MC.MD va tit
giac OHCD noi tiép
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b) Goi G la trong tdm tam giac MAB. Ching minh rang ba diém A,C,G thang hang

Cau 5. Tir diém M niam ngoai (O) dung cac tiép tuyén MA, MB dén (O) va cat tuyén MCD,
MPQ(MC<MD, MP<MQ). Chiing minh cac ddy PD, QC cat nhau tai mot diém I nam trén AB.|
Cau 6. Tir diém A nam ngoai (O) duong kinh BC dung céc tiép tuyén AE, AF dén (O)

Chimg minh tryc tim tam gidc ABC nam trén dudng thang EF.

Thay Tran Ngoc Ha
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