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-“ ——— 1. CHUYEN LE QUY BON - TINH NINH THUAN ”-
Bir1. CHUYEN LE QUY DON - TINH NINH THUAN

Cdu 1. (2 diém)

. /1 1 1— V1
Rit gon bieu thic P = ——1-- ¢ + +a voi 0 <a < 1.
a a Vi—-a2—14a V1i+a—+1—-a

Cau 2. (1,5 diém)

Hai nguoi ciing lam chung mot cong viéc sau 6 ngay thi xong. Néu nguoi thi nhat lam riéng trong
2 ngay roi ding lai va nguoi thit 2 1am tiép cong viéc do6 trong 3 ngay thi cd hai nguoi hoan thanh
duge 40% cong viec. Hoi néu mdi nguoi lam riéng thi trong bao nhiéu ngdy mdi xong cong viéc
trén?

Cau 3. (2 didm)

a) Cho phuong trinh 22 — 52 +3m + 1 = 0 (m 1a tham s6). Tim tat ca cac gia tri clia m dé
phuong trinh c¢6 2 nghiém phan biét x;, x9 thdéa man |23 — 23| = 15.

b) Cho p la s6 nguyén to6 16n hon 3. Chiing minh ring p? — 1 chia hét cho 24.

Cdu 4. (3,5 diém)

Cho tam giac ABC' khong la tam giac can, biét tam gidc ABC ngoai tiép duong tron (I). Goi
D, E, F lan lugt 1a cac tiép diém ctia BC, CA, AB v6i dudng tron (I). Goi M 1a giao diém ctia
duong thing EF va dudng thing BC, biét AD cit dudng tron (1) tai diém N (N khong trimg
v6i D), goi K la giao diém ctia Al va EF.

a) Chiing minh rang cac diém I, D, N, K cuing thuoc mot dudsng tron.

b) Chiing minh M N 1a tiép tuyén ctia duong tron (7).
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Cau 5. (1,0 diém)

Vat+2y+3+2y—3=0
Giai hé phuong trinh f * ?2/+ +3 Y )
227 + 32"y + 4y° + 627 + 6y + 62+ 3y +2 = 0.
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-“ 2. TS CHUYEN TOAN - TINH DONG THAP ’ ’-
Bia12. TS CHUYEN TOAN - TINH PONG THAP

~ , ’ 1 1 -2 1
Cdau 1. (2,0diém)Chobiéuth1’1’cT=(\/E_l—kx_ﬁ) (x \/5\{1—51-1- )(V(’ji:c>0,x7é1).

a) Riit gon biéu thic 7.

b) Tim tat ca cac gia tri ciia x dé 37 — 2 = 0.

Cau 3. (1,0 diém) Cho hinh chit nhat ABCD c6 AB = 4 dm, AB = 2AD. Duong théng d vuong
géc voi AC tai C, dudng thang d cit hai duong thang AB, BD lan luct tai E va I. Tinh do dai
cac doan thang BD, BE va ID.

Cdau 4. (1,0 diém) Trong mat phing toa do Oxy, cho duong thing (d): y = (m + 1)z +1 (m la
tham s6). Tim tat ca cac gia tri ctia m dé dudng thang (d) cit parabol (P): y = 22 tai hai diém
phan biet ¢6 hoanh do lan lugt 1a 1, xe (Vi 21 < @9 ) sao cho |xq] > |zl
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Cau 5. (1,0 diém) Do anh hudng ciia dai dich COVID—19, trong mot dot kiém tra thuong xuyen
mon Toan, gido vién da chia 16p thanh 3 nhém, moi hoc sinh chi duge chon mot trong 3 nhém:
Nhom A: Kiém tra truc tiép tai 16p v6i hinh thitc tu luan.

Nhém B: Kiém tra triyc tuyén véi hinh thiic tric nghiem.

Nhém C: Lam bai thu hoach ca nhan theo chuyén dé da hoc.

Sau khi kiém tra, diém trung binh ctia cac em hoc sinh dugce théng ké theo bang sau:

Nhom A B C AvaB | BvaC
Diém trung binh | 9,0 | 8,0 | 8,5 8,4 8,2

Biét nhom A c6 10 hoc sinh lyra chon. Tinh s6 hoc sinh va diém trung binh ctia 16p dé trong dot
kiém tra thuong xuyén trén (két qua lam tron dén hang phan tram).

P 4ry+1=2z+y
V3z+1-2¢/1—-y=uy.

Cdau 6. (1,0 diém) Giai he phuong trinh {

Cau 7. (3,0 diém) Cho tam gidc ABC nhon véi AB < AC. Ba duong cao AD, BE,CQ cit
nhau tai H (v6i D € BC,E € AC,Q € AB ). Goi M la trung diem BC, T la giao ctia EQ v6i
BC.

a) Ching minh AEDB la t giac noi tiép.
b) Chiing minh tit gidc EQDM ndi tiép va TD -TM =TB - TC.

¢) Ching minh H la truc tam cta tam gidc AT M.
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-“ —— 3. CHUYEN LE QUY BON - TINH KHANH HOA ”-
Biar3. CHUYEN LE QUY DON - TINH KHANH HOA

Cdul.

\/6\/6—4\/§—l+ /10 + 6v/3
3-v2 Vi+2V3

b) Cho cac s6 thiec a, b, ¢ théa 2a* — 3ab + 2b* = 1;b* — 3bc + 4¢* = 2 va 2 + 3ca — a* = 3. Tinh
gia tri clia biéu thic B = a* + b* + ¢t

a) Rit gon bieu thic A =

Cdu 2.

a) Trong mat phang toa do, cho duong thing d: y = ma +m + 1 (m la tham s6). Tim tat c
cac gia tri cia m dé d cit truc hoanh tai diém A, truc tung tai didm B va tao thanh tam
gidc OAB ¢6 dien tich bang 2 (O 1a goc toa do).

22° — 6%y + 5xy* — 2y° =0
b) Giai h¢ phuong trinh 1 1 1

Cdu 3.

a) Chiing minh 223 — 32% + 1 > 0 v6i moi s6 thyc x > 0.

. 1 1 1 3 .
b) Cho cac s6 thyc khong am z, y, z thoa 3 + 154 + 53 Tim gia tri nho nhat
. 1-— 1-— 1-—
ctia biéu thite Q = ’ J +2022

l—ax+22 1—y+y?2 1—2z2+ 22
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Cdau 4. Cho tam gidc nhon ABC khong can dinh C noi tiép trong dudng tron (0). Goi dy va dy
tuong ting 1a tiép tuyén ctia duong tron (O) tai A va B, céc tiép tuyén nay cit nhau tai D. Goi
E 1a hinh chiéu vuong géc ctia O léen duong thang DC.

a) Ching minh nam diém A, O, E, B, D ciing thuoc mot duong tron.

b) Mot dusng thing d qua C' va song song véi AB cit d; tai F. Chitng minh tam giac DAC
dong dang véi tam giac DEF.

c¢) Goi K la trung diém ctia AC. Chiing minh ba diém E, K va F thiang hang.

Cdu 5.

a) Bén trong mot tam gidc déu canh bing 4 cho nam diém. Ching minh ring trong nam diém
d6 c6 hai diém ma khoang céach giita chiing nhé hon 2.

b) Cho cac s6 ty nhién a,b, ¢ théa 2a? + 3b> = 4¢*. Chiing minh a, b, ¢ déu chia hét cho 6.

¢) Mot tap hop S duge goi 1a ¢6 tinh chat T néu S ¢6 ding bén phan tit va v6i moi phan
ti x ctia S thi it nhat mot trong hai phan ti  — 1 hodc z + 1 thuoe S. Cho tap hop
X ={1;2;3;,...;2022}. Tinh s6 tat ca cac tap con c6 tinh chat T' (néu trén) ctia tap X.
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-“ 4. TS CHUYEN TOAN - KHTN - V2 ”-
Bir4. TS CHUYEN TOAN - KHTN - V2

T+ 5yx+6
r—4

Céu 1 (2,0 diém). Cho biéu thiic P (z) = (\/fifg - \\/glg I

a) Tim diéu kién ctia # dé P (x) c6 nghia va rit gon biéu thitc P ().

. (z eR).

b) Tim tat ci cac gia tri clia x dé P (x) < 3.

Céu 2 (2,0 diém).

2
r+—-=3
a) Giai hé phuong trinh
y+—=3.
x
1 1 1
b) Giai phuong trinh + —.

2+4z+3  22+8+15 6

Céu 3 (2,0 diém). Cho phuong trinh 22 + (m2 + 5)z — 1 = 0 v6i m la tham s6 thuc.

a) Chiing minh réng phuong trinh da cho luon c¢6 2 nghiém phan biét z1, o v6i moi m € R.
Tinh gid tri ctia biéu thitc F = 23 + 23 theo m.

b) Tim tat ci cac gia tri nguyén ctia tham s6 m dé F chia hét cho 3.

Cau 4 (3,0 diém). Cho dudng tron (O) ¢6 hai dusng kinh AB va C'D vuong goc véi nhau, diém
E thudc cung nhé BC (E khac B va O). Goi I 1 giao diém ctlia hai dudng thang AE va BC, H
1a giao diém ctia hai dudng thing DE va AB. Chitng minh ring:

YA - 0ncochy @ BT 0944238108 G




N\ N

a) AF la duong phan gidc ctia géc DEC.

b) Tt giac IHBFE noi tiép duong tron.
c¢) I la tam duong tron noi tiép tam giac CEH.
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-“ 5. TS CHUYEN TOAN - TINH THUA THIEN HUE ”-
Bir5. TS CHUYEN TOAN - TINH THUA THIEN HUE

. 2 9 ) V42 \/5—2) 3 .
. = — — >
Cau 1 (1,5 diém). Cho bicu thic A (a: NS (x/x — /) v6i © > 0 va
x # 1.

a) Rit gon biéu thiic A.
b) Tim tat c cac sd nguyén z sao cho bicu thiic A nhan gié tri 14 s6 nguyen.

Céu 2 (1,5 diém).

a) Trén mat phang toa do Ozy, cho parabol (P) : y = 22 va duong thang (d) : y = kz + 2. Goi
I 13 giao diém ctia (d) va truc tung. Tim tat ci cac gid tri ctia k dé duong thang (d) cit (P)
tai hai diém phan biét A (x1;11), B (72;92) thda man z; < x5 va [A = 2IB.

3_ 2_ - 1 :0
b) Gidi he phuong trinh {© 7Y~ @y T +)
r—2y"—y+1=0

Cau 3 (2,0 diém).

a) Tim m dé phuong trinh ?;:cz +431(m —1)a—m?—4m—5=0 (2 1a an s6) c6 hai nghiem 1, 75

o T X . c 14 %
sao cho bieu thiic P = —:1,) + —g dat gia tri 16n nhat.
Ty I

b) Giai phuong trinh (2% + 6) V22 + 62 + 12 — (32% + 10z + 28) vz + 1 = 0.
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Cau 4 (3,0 diém). Cho duong tron (O) va day BC c6 dinh khong di qua O. Diém A thay doi
trén cung 16n BC' sao cho ABC' la tam giac nhon va AB < AC. Goi AD, BE,C'F la cac dudng
cao va H la tryc tam ctia tam giac ABC. Goi K la giao diém ctia hai dudng thing BC va EF; I
la giao didm thit hai ctia KA véi (O); M 1a trung diém BC; N 1a giao diém thit hai cia AH va
(O). Chiing minh:

a) Tt giac AIFE la tit giac noi tiép;

b) Ba diém M, H, I théng hang;

)
)
c¢) Ti giac INMO la t1¢ gidc noi tiép;
) Duong thang IN luon di qua mot diém c6 dinh khi A thay doi.

Cau 5 (2,0 diém).
a) Tim tat ca cac s6 nguyéen x,y théa man 2® — 2%(y+ 1) +z(7T+y) —4—y = 0.

b) Cho z,y, 2 la cac s6 thyc duong thoa man xy + yz + 2z = 3. Chitng minh:

x il Y LL z <3-|—:E-|—y+z
x2+15  y?+15  22+15 — 32 '
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-“ 6. TS CHUYEN TOAN - TINH AN GIANG ”-
Bi16. TS CHUYEN TOAN - TINH AN GIANG

Caul. Cho A= (4+z+2V3+2) —10(1+v3+a)"
a) Tinh gia tri biéu thiic A khi 2 = 2v/2.

b) Tim x biét A = —9.

Cau 2. Cho parabol (P): y = —222 va hai diém A(—1;0), B(1;—2).
a) Ve do thi (P) va hai diém A, B trén cing hé truc toa do Oxy.
b) Viét phuong trinh dudng théng (d) song song véi AB va tiép xtc véi (P).

Cau 3. Cho phuong trinh bac hai an z, n 1a tham s6 nz? — 2(n + 1)z +n = 0.
a) Tim n dé phuong trinh ¢6 hai nghiém phan biét x, zs.
b) Chting minh ring |z, — 25| < 2v/3 v6i moi s6 n nguyen duong.

Cdu 4. Cho tam giac ABC vuong tai C, (AC > BC'), BC = 2. Biét rang dudng tron (O) qua ba
diém A, B, M (M la trung diém ctia BC) cit AC tai L v6i BL la tia phan giac ctia géc ABC.

a) Ching minh CA-CL = 2.
b) Ching minh AB - LC' = BC' - LM.
¢) Tinh do dai canh AB.
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CdAu 5. Mot nong dan thu hoach 100 trai dua ludi c6 khoi lugng trung binh 1a 1,5 kg. Trong 100
trai nay co cac trai dua luéi nang hon 1,5 kg c6 khoi lugng trung binh 1a 1,73 kg, cac trai dua ludi
nhe hon 1,5 kg ¢6 khdi lugng trung binh 13 1,33 kg va cac trai dua luéi nang dung 1,5 kg.

a) Tim biéu thtc lien he gitta s6 trai dua ludi theo khéi lugng clia chiing.

b) C6 it nhat bao nhieu trai dua luéi ning diung 1,5 kg?
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N\ N\ N 7. TS CHUYEN TOAN - TINH BAC GIANG yF / /
Bia17. TS CHUYEN TOAN - TINH BAC GIANG

. s s 3 vV +3 6 36 ) r—2¢yr+1
Caul. (3,0 d Cho b thic A = ( - D
(3, iem) o biéu thic \/__3+\/§+3 g T 4yi 13

voix > 0;x # 1,2 # 9.
a) Rit gon biéu thiic A.
b) Tim tat ca cac gia tri ctia v dé A > 4.

Cau2. (2,0 diém) Tim tat cid cdc gid tri cla tham s6 m dé phuong trinh
2 — (2m+ Daz? + (m*+2m —1)x — m? + m = 0 c¢6 ba nghiéem phan biét z;, xo, r3 thoa
man x? + x5 + 75 — 3x13973 = 0.
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CdAu 5. (2,0 diém) Tim ba s6 nguyén x; y; z théa man z* + 9y2 + 2522 = 22 + 6xy + 2022.

Cdu 6. (2,0 diem) Cho chin s6 nguyén duong ay;as; .. .;ag déu khong c6 wée s6 nguyen t6 nao
khac 3; 5 va 7. Chting minh rang trong chin s6 da cho luon ton tai hai s6 ma tich ctia hai s6 nay
1a mot s6 chinh phuong.

Cdu 7. (6,0 diém) Cho nita dudng tron (O; R) dutng kinh AB. Goi M la mot diém thudc nita
duong tron da cho, H 1a hinh chiéu ctia M trén AB. Dudng thang qua O va song song véi M A
cat tiép tuyén tai B ctia nita dudng tron (O) tai diém K.

a) Chitng minh bén diém O, B, K, M cung thuoc mot dudng tron.

b) Goi C, D lan lugt 14 hinh chiéu ctia H trén cac duong thang M A va M B. Chitng minh ba
dudng thing CD, M H, AK dong quy.

¢) Goi E, F lan lugt la trung diem ctia AH va BH. Xac dinh vi tri ctia diem M dé dién tich
tit gidc CDFE dat gia tri 16n nhat.

Cdu 8. (1,0 diem) Cho ba s6 duong a, b, ¢ théa man a + b + ¢ = 3. Chiing minh riang

abc (a2 + b+ 02) <3.
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Bir8. TS CHUYEN TOAN - TINH BAC NINH

Cdau l.

1) Trong mit phang Oxy, cho hai diém A (2; —3) va B (7;7). Tim diém M thuoc truc Ox dé ba
diém M, A, B thang hang.

2) Cho a la nghiém ctia phuong trinh 622 + V3z — /3 =0. Tinh gi4 tri clia biéu thic

T =12a* — a® + 2a

Cau 2.

1) Giai phuong trinh (v +5— vz —2) (1+Va? + 3z —10) = 7.
r+y+z=6

2) Giai hé phuong trinh < zy + yz + zz = 11.
ryz =06

Cau 3.

1) Tim tat cd nghiém nguyén (z;y; z) clia phuong trinh z (z2 + 4+ 1) = 2¥ — 1 théa man z,y la
cac sO nguyén va z 1a so6 nguyén to.

. 3 R .
2) Tim cac so thyc x sao cho x + /2022 va — — /2022 déu 1a s6 nguyén.
x
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-“ 8. TS CHUYEN TOAN - TINH BAC NINH ”-

Cdau 4.

1) Cho dudng tron (O) c6 duong kinh AB. Lay diém C thuoc doan AO (C khac A, O). Vé dudng
tron () duong kinh BC'. Vé tiép tuyén AD va cat tuyén AEF véi duong tron (1) (E nam gitta
A va F) sao cho tia AO ndm giita hai tia AD va AE. Duong thang vuong géc véi AB vé tit
C cit dudng tron (O) tai hai diém, goi mot trong hai diém d6 1a N sao cho N va D thudc hai
nita mit phing déi nhau bs AB. Goi S la giao diém ctia hai dudng thing DI va NB. Goi R
14 giao diém ctia hai dudng thang DN va AS. Goi J la trung diém ctia SD.

a) Ching minh AAND can.
b) Goi L, T lan lugt 1a tam dudng tron ngoai tiép ASBC va ASEF. Chiing minh ring ba
diém J, L, T thing hang.

2) Cho hinh vuong ABCD c6 dien tich S. T giac MNPQ c6 bon dinh M, N, P,Q lan lugt
thuoc cac canh AB, BC,CD, DA ctia hinh vuong da cho va khong tring v6i bon dinh ctia hinh
MN+ NP+ P M
vuong. Ching minh S < AC' - + HPQTE .

Cdu 5.

a) Cho x,7, z la cac s6 thyc khong am théa man 2° + y + 2% = 3. Tim gi4 tri nhé nhat clia biéu
thic
A % .3

P = .
3y+1+3z+1+3$+1

b) C6 10 ban hoc sinh tham gia thi ddu béng ban. Hai ban bat ki déu phai dau v6i nhau mot
tran, ban nao cling phai gap 9 déi thi clia minh va khong c6 tran dau hoa. Ching minh rang
c6 thé xép 10 ban nay thanh mot hang doc sao cho ban ding trude thang ban ding ké sau.
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BA19. TS CHUYEN TOAN - BA RIA VUNG TAU

Cau 1. Cho tam gidc ABC' c¢6 dudng tron noi tiép (I) tiép xic véi ba canh BC, C A, AB lan lugt
tai cac diem D, E, F. Goi K 1a hinh chiéu vuong géc ciia B trén dudng thang DE, M la trung
diém ctia doan théang DF.

a) Chting minh réng hai tam gidc BKM va DEF dong dang.

b) Goi L la hinh chiéu vuong goc ctia C' trén duong thang DF, N la trung diém ctia doan
thang DE. Chitng minh ring hai dudng thing M K va NL song song.

c¢) Goi J, X lan lugt la trung diém céc doan thang K L, I D. Chiing minh ring dudng thang JX
vuong goc véi E'F.

9H3K3 True -L6p 9 -Mon: Hinh hoc -Chuong 3: Goc véi duong tron -Mic do: Kha -Bai 3: Goc
noi tiép -Dang: Khong ro
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-“ 10. TS CHUYEN TOAN - TINH BéN TRE ”-
Bir10. TS CHUYEN TOAN - TINH BEN TRE

Cdau 1.

a) Cho ham s6 y = az*(a # 0) ¢6 do thi (P). Tim a dé (P) di qua diém [ <\/§, 9).

b) Cho hai dudng thang (dy) : y = (m — 3)x +2m? —m va (dp) : y = 1 — 22, v6i m la tham s6.
Tim m dé (dy) cat (dy) va (dy) di qua diém M (4; —7).

NG 9
\/__

c¢) Rit gon biéu thiic T = - véi x> 0,2 # 9.
Xz

2
VZ+3

5
;

Cau 2. Cho phuong trinh bac hai 322 — 2z 4+ 5 — 2m = 0, v6i m la tham s6. Tim m dé phuong
trinh c¢6 hai nghiém phan biét x;,z5 1a do dai hai canh cia mot tam giac vuong c¢6 do dai canh

Loy 1
huyéen bang 7

Cdu 4. Tim tat cd nghiém nguyén ctia phuong trinh (22 — y + 3)? = 3(z — 3y — y* + 2).
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Cadu 6. Cho ba s thyc duong z, v, z thod man 16z + Ty + 13z = 15. Tim gia tri 16n nhat cta
.2 ) 2xy 3yz Tzx

bieu thiic A = + .

2r+y  2y+z 224z

Cdau 7. Cho tam giac ABC vuong tai A ¢6 duong phan gidc AD (D thuoe BC') va ABC = 60°.
Qua D ké dudng thang vuong géc v6i BC va cat hai duong thing AC, AB lan luct tai £, F.

a) Chiing minh tt gidc ADCF noi tiép mot dudng tron.
b) Goi I 1 trung diem CF. Chiing minh tam gidc CDF la tam giac vuong can va DI /| BE.

¢) Cho dién tich tam gidc BC'F bing (9 — 3v/3) cm?. Tinh do dai AB.
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Biar11. TS CHUYEN TOAN - TINH BINH PHUGC

2x+3+x r—1 22+ x
NS r—+r xJr+x

Cdu 1. Cho biéu thic P = véi x> 0; x # 1.

a) Riit gon biéu thiic P.

b) Tim gi4 tri nho nhat cta P.

. . 1 1 1
ctia tham s6 m deé phuong trinh (1) c6 ding ba nghiém phan biét théa man — + — + — =
I i) T3

W

22 4oy + 100 — 1292 — 12y +9=0 (1)

Cadu 4. Giai he phuong trinh
3y —2— xT%:xy—Zy—Q. (2)
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Cdu 5. Cho tam giac ABC nhon noi tiép duong tron tam O ban kinh R. Goi H 1 tric tam clia
tam giac ABC, M la diém bat ki trén cung nhé BC. Goi I, J lan lugt 1a hinh chiéu ctia M lén
cac duong thing BC, CA. Dudng thing I.J cit AB tai K.

a) Chitng minh bén diém B, K, M, I cing thuoc mot dusng tron. Tit dé suy ra MK 1 AB.

b) Goi My, M, Ms lan lugt 1a cac diém déi xiing cia M qua cac dudng thing BC, CA, AB.
Chitng minh rang bén diém M, M,, Ms v H ciing thudoc mot dusng thing.

¢) Chitng minh khi diém M di dong trén cung nhé BC ta luon c6 Mo Mz < 4R -sin BAC. Xac
dinh vi trf ctia diém M khi dau bing xay ra.

Cdau 6.
a) Giai phuong trinh nghiém nguyéen z? — 6y*> + 2y +2y — o — 7 = 0.

b) Cho z,y nguyén va thoéa man 22 — 2021y? + 2022 chia hét cho zy. Chiing minh rang z,y 1a
hai s6 1é va nguyén t6 cting nhau.

Cdu7.
a? b?

S 1
il Tarl-

a) Cho céc s6 thyc duong a, b théa man a + b = 2. Chitng minh rang

b) Cho a, b, ¢ 1a cac s6 thuc duong thoa man vab+ a + b+ 1+ ¢ = 6. Tim gia tri 16n nhét cta
o ) 2a+1 2b+1 2c+2
bieu thic P = + + .
a+1 b+1 c+2
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Bir12. TS CHUYEN TOAN - TINH BINH THUAN

Cdu 1. Giai phuong trinh: 6422 + 5 + 4v/x + 2 = 3z + 20.

Cdu 2. Hai ban An va Binh dang so vé s6 lugng nhitng vién bi ma hai ban hién c6. An néi véi
Binh réng: “Néu ban cho toi mot s6 vién bi tit tai ctia ban thi toi sé ¢6 s6 vien bi gap 6 lan s6
vién bi clia ban. Con néu toi cho ban s6 vién bi nhu thé, s6 vién bi clia ban sé bang 3 sO vien bi

clia toi”. Hoi s vien bi it nhat ma ban An c¢6 thé ¢6 1a bao nhiéu?

Cadu 3.

a) Tim nghiém nguyen ctia phuong trinh x* + 2% — > —y +4 = 0.
b) Cho ba s6 nguyén duong a, b, ¢ théa man a? + b* = ¢%. Chiing minh rang abc : 60.

Cdu 4. Cho cac s6 duong a, b, ¢ thda man a + b+ ¢ < 3. Tim gia tri nhé nhat ciia bicu thic

1 " 2024
a?+b2+c2 ab+bc+ca
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Cdau 5. Cho duong tron tam O noi tiép tam gidc ABC, tiép xtc v6i cac canh AB, AC lan luct
tai D va E. Goi I 1a tam duong tron noi tiép tam giac ADE.

a) Chiing minh A, I, O thang hang va I thuoc dudng tron (O).

b) Cac phan giac trong clia cic géc B va C' cat dudng thang DE lan lugt tai M va N. Chiing
minh tit gidc BCM N noi tiép va tam gidc BMC' vuong.

Cdu 6. Ngudi ta viét cac s6 nguyen 1,2,3.,4, 5,6, 7,8 lén cac dinh ctia mot bat giac 16i sao cho tong
cac s6 ¢ mdi ba dinh lien tiép khong nhé hon k, v6i k& nguyéen duong. Tim gia tri 16n nhat cia k.
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Bir13. TS CHUYEN TOAN - TINH CAN THO

Cdu 1. (1,5 diém) Cho biéu thiec:

Q—( 10 — 2/ N 6 ) 4/x
C\ayr—r—\r+1l x-1) z-2y/x+1

voi x> 0;2 # 1.

a) Rit gon biéu thic Q.

b) Dat P =Q - (z — v/x + 1). Chiing minh ring P > 1.

N . y 1 .
Cdu 2. (1,5 diem) Trong mat phang Oxy, cho Parabol (P): y = 5502 va duong thang (d): y =

(m +2)x —m + 2. Tim tat ca gia tri tham s6 m sao cho duong thang (d) cit (P) tai hai diém,
phan biet A(x1;y1) va B(xs;y2) ndm ciing bén phai truc tung.

Cdau 3. (2,0 diém) Giai phuong trinh va hé phuong trinh sau trén tap s thuc:

a) 2 +1=2x+ 3z — 1.

b) {2x2+y2—3xy—x+y:0

Cdu 4.
a) Tim tat ca cac cap so6 nguyén (z;y) thod man
2% 420y + 65 + 22(1 + y) = 2y(30 — ).
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b) Hudng ting phong trao "Xanh hoa trudng hoc", 16p 9A va 16p 9B duge nha truong giao chi
tieu trong 80 cay xanh xung quanh san vuon ciia truong. Néu 16p 9A trong trong 2 gis va
16p 9B trong trong 1 gio thi duge 25 cay. Néu 16p 9A trong trong 1 gio va 16p 9B trong trong
2 ¢io thi dugc 23 cay. Hoi néu ca hai 16p cling trong véi nhau thi sau bao lau hoan thanh
chi tieu dugc giao? Biét ring, mdi gio sé cay trong dudce ciia mdi 16p 1a khong doi.

Cau 5. (2,0 diém) Cho tam giac ABC nhon (AB < AC). Goi M, N lan lugt I trung diém ctia
AB va AC. Dyng bén ngoai tam gidac ABC' cac tam giac déu ANT va BM K, Goi diém D 13 hinh
chiéu vuong goc clia diém A lén canh BC, diém F la trung diém ctia doan thang K.

a) Chting minh t gidc AK BD noi tiép.
b) Chitng minh diém E la tam dudgng tron ngoai tiép tam giac 1K D.

¢) Tinh s6 do cla NEM.

CdAu 6. (1,0 diém) Cho x,y, z 1 cic s6 thie duong. Chiing minh rang:

3z + 2 4y 32+ 2
+ +
y+z rT+z x4y

> 6.
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Bii 14. TS CHUYEN TOAN - TINH DAKNONG

. , 1 1 2
Céu 1. Chobiéuthﬁ’cP:(x\/;_l —x\/\/;_:_l):ﬁilvéix>0vax7él.

a) Riit gon biéu thiic P.
b) Tinh gid tri cia biéu thitc P véi x = 3 — 2v/2.
¢) Tim x dé P > 3.

Cdu 2.
a) Giai phuong trinh: (z — 9)(z — 6)(x — 4)(x — 1) = —56.
22% + 2y —bry — 9 — 9y +9 =10

24+ + 212+ 2y +2—-1=0

b) Giai hé phuong trinh: {

Cadu 3.

a) Cho phuong trinh bac hai: 2% — 2(3m + 1)z + 3(m* +2) = 0 (*) v6i m 1a tham s6. Tim m
dé phuong trinh c6 2 nghiém phan biét z;, x5 va xf + x% — 2x129 = 4.

b) Tim tat cd cic nghiém nguyén (x;y) ctia phuong trinh: 222 + y? — 3oy — 2 —y — 13 = 0.

Cadu 4. Trén bang dang c6 hai s6 1 va 2. Thyc hién ghi thém s6 lén bang theo quy tac sau: Moi
lan viét len bang mot s6 ¢ = ab + a + b v6i hai s6 a va b da c6 trén bang. Héi véi cach viét them
s6 nhu trén sau mot s6 lan hitu han ¢6 thé viét duge sé 2022 len bang khong?
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Cau 5. Cho dudng tron (O) va diem M nam ngoai dusng tron (O). Tt M ké 2 tiép tuyén M A,
MB dén (0) (A, B la tiép tuyén). Ké cat tuyén MNP (MN < MP). K 1a trung diém ctia NP.

a) Chiing minh cic diem A, K, O, B ciing thuoc mot dudng tron va xac dinh tam ciia duong
tron do.

b) BA cit OK tai E vi M P cit AB tai F. Chiing minh K F 13 phan gidc trong ctia @, tu
dé suy ra FA-FB=FEB- FA.

c¢) Chitng minh khi cat tuyén MNP thay ddi thi trong tam tam giac ANP luon thudc mot
duong tron c6 dinh.

Cdu 6. Cho ba sb thic duong z, i, z théa man z +y + 2z = 3. Tim gia tri nhé nhat clia biéu thiic
22 Y2 2

P = + + .
V1522 4 262y + 8y2  \/15y% + 26yz + 822 V1522 + 26zx + 8x2
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Biar15. TS CHUYEN TOAN - TINH QUANG NINH

Cau 1. Cho cac 6 hitu ti z, y théa man (3z — 2)(3y — 2) = 1. Chitng minh A = /22 — 2y + y?
12 s6 hitu ti.

Cdu 4.

a) Chiing minh riang vé6i o 1a s6 nguyén bat ky thi 25z + 1 khong thé viét duge dusi dang tich
hai s6 nguyeén lién tiép.

1
= —, trong d6 ki hieu {a} = a — [a] v6i

3a72+233—|—1}
2

222 4+ 1
[a] 1 s6 nguyen 16n nhat khong vuot qua a.

b) Tim tat ca cac s6 thuc x sao cho {
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Cadu 6. Cho tam giac ABC ¢6 ba goc nhon, dudng cao AH. Duong tron (O) duong kinh BC' cit
AB tai E (E khac B). Goi D 1a mot diém trén cung nhé BE (D khac B, D khac E). Hai duong
thang DC va AH cat nhau tai G, dudng thang EG cat duong tron (O) tai M (M khac E), hai
duong thang AH va BM cit nhau tai I, dusng thang CT cat dudng tron (O) tai P (P khac O).

a) Chting minh tit gidc DGIP noi tiép;
b) Chiing minh GA-GI = GE - GM,

¢) Hai duong thing AD va BC cit nhau tai N, DB va CP cat nhau tai K. Chitng minh hai
duong thing NK va AH song song v6i nhau.

Cdu 7. Chiing minh rang trong 16 s6 nguyén duong doi mot khac nhau nhé hon 23, bao gid ciing
tim duge hai s6 khac nhau c¢6 tich 14 s6 chinh phuong.
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Bir 16. TS CHUYEN TOAN - TINH HAI PHONG

Cau l.
a) Rut gon bicu thitc: A = V34+2v2 -3 -2V2

b) Tim m dé cac dudng thang: y = 2x + 4 (d);y = 3z + 5 (d');y = —2mx + m — 3 () cing di
qua mot diém.

¢) Cho phuong trinh: 22 — 2mz +2m — 1 = 0 ( m la tham s6). Tim m dé phuong trinh c6 hai
nghiém duong.

Cdu 2.

a) Tim z, y nguyén thod man: zy + 2z +y—1=0

b) Mot clta hang diéen mAy thuc hién chuong trinh khuyén mai gidm gid tat ca cac mat hang 10%
theo gia niém yét, va néu héa don khach hang trén 10 triéu sé duge gidm thém 2% s6 tién trén
héa don, héa don trén 15 trieu sé duge giam them 4% sb tieén trén hoéa don, hoa don trén 40
tricu sé duge giam them 8% sb tién tren hoa don. Ong An mudn mua mot ti vi v6i gia niem
yét 1a 9200000 dong va mot ti lanh vé6i gia niem yét 1a 7100 000 dong. Hoi v6i chuong trinh
khuyén mai clia ctta hang, ong An phai trd bao nhiéu tién?

2% — 6y° = zy

322 + 2y = 2y + .

c¢) Giéi he phuong trinh: {

Cadu 3. Cho tam giac ABC vuong tai B (BC > AB) noi tiép trong dudng tron tam O dudng kinh
AC = 2R. Ké day cung BD vuong goc véi AC, H la giao diém ctia AC va BD. Tren HC lay diém
E sao cho E ddi xiing v6i A qua H. Duong tron tam O’ dudng kinh EC ¢t doan BC tai I (I khac
C).

a) Chiing minh rang: CI- C A= CE - C B.

b) Ching minh rang: Ba diém D, I, E thang hang.

c¢) Chitng minh rang: HI 1a tiép tuyén ctia duong tron duong kinh EC.
)

d) Khi B thay doi thi H thay doi, xac dinh vi trf ctia H tren AC dé dién tich tam gidc O’IH 16n
nhat.
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Cadu 4.

a) Tim tat ca cac cip s6 thuc z,y duong théa man diéu kien:

V2222 + 362y + 6y2 4+ /622 4 362y + 22y2 = 2% 4 3 + 32

b) Cho a,b 1a céc s6 thuc théoa man: a? + b* = a + b. Chiing minh rang: a® + b® + a?b + ab® < 4
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Bir17. TS CHUYEN TOAN - TINH BINH DUONG

Cdu 1. Cho biéu thitc A = va + a : Va I a _a—i—b—l—Q\/%
Va+vb  b—a Va+Vb o a+b+2Vab b—a

v6i a, b 1a cac sd thyce duong khac nhau.

a) Rut gon A.
b) Tinh gia tri biéu thitc

(e ¢ ). va a fa=T—4V3va b=
B_(\/a+\/[_)+b—a)' (\/a+\/5+a+b+2\@> kh 7T—4V3 v b= T+4V3.

Cdu 2. Cho phuong trinh 22 — 2ma +m — 2 = 0 (m 1a tham s0).

a) Tim tat ci cac gia tri cia m dé phuong trinh c6 hai nghiém phan biét duong.

? ? _2022
b) Goi z1, xo la cdc nghiém cua phuong trinh. Tim m deé bieu thic M = 5 5 dat
] + x5 — 67179

gia tri nhé nhat.

Cdu 3.

a) Giai phuong trinh vz 4+ 1 -2+ /z(l—2)=1véiz € R.
b) Chiing minh a” — a chia hét cho 7 v6i moi a € Z.
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Cdu 4. Cho tam giac nhon ABC (AB < AC) noi tiép dusng tron (O), M la trung diéem BC;
BE, CF 1a cac duong cao (E, F la cac chan dudng cao). Cac tiép tuyén véi duong tron (O) tai
B, C cit nhau tai S. Goi N, P lan lugt la giao diém ctia BS v6i EF, AS v6i (O) (P khac A).
Chitng minh rang

a) MN L BF.
b) AB-CP = AC - BP.
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Bir 18. TS CHUYEN TOAN - TINH KIEN GIANG

Céu 1. Cho bidu thite A — L=3VZ 3V =2 3o -2
2\/x 2V —1  2y/x —4x

a) Rit gon biéu thic A.

. 5
b) Tinh gia tri bieu thic A tai x = N

Cadu 2. Cho phuong trinh 222 — 5z +1 = 0.

a) Chiing minh rang phuong trinh da cho c6 nghiém.

b) Gid stt 2o 1a mot nghiém ctia phuong trinh da cho. Hay tinh gid tri ctia biéu thitc P =
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Cau 5. Cho AABC vuong tai A, AB < AC. Trén canh AC, lay diém E sao cho AE = AB. Goi
H, F tuong ting 1 hinh chiéu ctia A, E trén BC. Biét BH = 3 va EF = 1; hay tinh do dai cac
canh cia AABC.

Cdu 6. Cho nita duong tron duong kinh AB.

a) Trén nita dudng tron da cho, lay hai diém phan bigt M, N sao cho cd M va N déu khong
trimg v6i A, B va N nam trén cung AM. Goi I la giao diém ctia AM va BN; va goi H
12 hinh chiéu vuong goc ctia I tréen AB. Chiing minh rang HI 14 phan giac trong ctia goc
NHM.

b) X la mot diém di dong trén nita cung tron da cho, sao cho X khong trimg véi A, B. Qua A
vé duong thing vuong goc véi AB, cit BX tai C. Goi D la giao diém ctia phan giac trong
ctia géc ABX va nita duong tron da cho. Hay xac dinh vi tri ctia diém X sao cho DB = DC.

Cau 7. Cho a, b, ¢ la cac s6 nguyén. Chitng minh rang néu a® + b> + ¢ chia hét cho 6 thi
a?0?? 4 2022 4 2022 c{ing chia hét cho 6.

Cdu 8. Cho mot day gom 2023 6 vuong bang nhau, duge xép lién tiép nhau thanh mot hang
ngang. Ngudi ta dién vao mdi 6 vuong mot so6 6 vuong khong 16n hon 4, sao tich ctia ba sd duge
dién ¢ bat ki ba 6 vuong lién tiép nao ciing bang 24. Héi ¢6 tat cd bao nhiéu cach dién s6 nhu
vay?
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-~ . 1 1 1 .
Cadu 1. Cho céc so thyc duong a, b, ¢ théa man — + 3 + — = 1. Chtng minh rang
a c

1( 1 n 1 n 1 )_ abc
2\a+bc b+ca c+ab) \ (a+bc)(b+ca)lc+ ab)’

Cadu 2. Giai he phuong trinh

{2552 +3zy+y* =6

3r+2y+1=2/2x+y+6.

Cadu 3. Tim tat ca cac cap sé nguyén duong (z,y) théa man

(x+y) 5z +y)* +29® = 5z +y)* + 2%y® + oyt

Cau 4. Xét cac s6 thuc duong a, b, ¢ thay doi thoa man dong thoi cac dicu kien ¢ < b < a < 3,
b +2a < 10,0% + 2a + 2¢ < 14 va (a®> + 1) (b + 1) + 4ab < 2 (a® + b* + a + b). Tim gia tri 16n
nhit ciia biéu thitc

P = 4a® + b* + 2% + 42
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Cdu 5. Cho tam gidc ABC nhon, khong can, noi tiép trong duong tron (O). Diém P nam trong
tam giac ABC. Goi E, F lan lugt 1a hinh chiéu vuong goc ciia diém P trén cac canh CA, AB. Gia
sttt gidc BCEF noi tiép trong duong tron (K).

a) Chiing minh rang AP vuong géc véi BC.
b) Chiing minh ring AP = 20K.

¢) Dudng thang qua diém P vudng goc véi duong thing AP cit dudng tron (O) tai hai diém
Q@ va R. Ching minh ring duong tron tam A ban kinh AP tiép xic véi dudng tron ngoai
tiép tam giac KQR.

Cdu 6. Cho cac diém A;, A, ..., Ag theo thit tu ndm trén mot dudng thang sao cho do dai céc
doan théing A,Ay 1 bang k (don vi dai), véi k = 1,2,...,29. Ta t6 mau mdi doan thing A;A,,
ApAs, ..., Ay Asy bdi mot trong ba mau cho trude (mdi doan thang duge to bdi ding mot mau).
Chitng minh rang v6i moi cdch t6 mau, ta luon chon duge hai s6 nguyén duong 1 < j < i < 29
sao cho hai doan thang A;A;,;, A;A;4; dude to ciing mau va i — j 1a binh phuong clia mot b
nguyén duong.
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Cau 1. (4.0 diém)

a) Cho biéu thitc A = /10 + /24 4+ /40 + /60. Hay bidu dién A dudi dang téng ciia ba cin
thie bac hai.

b) Trong k¥ thi tuyén sinh vao 16p 10 nam hoc 2022 - 2023, s6 thi sinh dang ky dy thi vao
truong THPT chuyén A nhiéu gap rudi s6 thi sinh dang k¥ du thi vao truong THPT chuyén
B. Biét rang tong s6 phong thi cia ca hai trudng 14 50 phong thi va méi phong thi c6 ding
24 thi sinh. Tinh s6 thi sinh dang ky dit thi vao mdi truong.

Cdau 2. (4.0 diém)
a) Ching minh rang véi moi s6 nguyén n thi 2023n3 — n chia hét cho 6.

b) Ban Thanh mua mot sé quyén vé va mot s6 cay bt hét tat ca 1a 263 nghin dong. Biét gia
mbi quyen v 1a 13 nghin dong, gid mdi cay bit 1a 12 nghin dong. Héi ban Thanh mua dugc
bao nhiéu quyén vé va bao nhiéu cay bit?

Cdu 3. (4.0 diém)

a) Cho tam giac ABC nhon c6 ABC = 60°, hai duong cao AH va C'K. Tinh dién tich tam
gidc ABC, biét dien tich tt gidc AK HC bang 30cm?.

b) Cho phuong trinh 22 — (2m — 3)x + m? — 3m = 0 (z 1& an, m 1a tham s6). Tim céc gia tri
nguyén ctia m dé phuong trinh c6 hai nghiem 1, x5 théa 2018 < z; < x5 < 2023.
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Cdau 4. (4.0 diém)
a) Giai phuong trinh (v +5— va +2)(1 + Va2 + 7z + 10) — 3 = 0.

b) Cho mot tam bia hinh chi nhat c6 hai kich thude 1a 50cm va 80cm. Mot ngudi mudn lam
mot chiée hop dung qua bang cach cit bon goc clia tam bia bon hinh vudng bang nhau, mdi
hinh vuoéng c¢6 canh z (cm), 16i gap lai dé duge mot chiée hop khong néap. Tim do dai z dé
chiéec hop thu dugce c6 thé tich 16n nhéat.

Cau 5. (4.0 diém)

a) Cho a, b, ¢ la cac s6 duong théa méan diéu kién a + b + ¢ = 3. Tim gia tri 16n nhat ctia biéu
thitc
a b c

P = )
2a+b+c+a+2b+c+a+b+20

b) Cho tam gidc ABC nhon noi tiép duong tron O c6 tryc tam la diém H. Goi M la diém trén
cung nhé BC (M khac B, C). Goi N, P theo thit tu 1a cac diém déi xing ctia M qua cac
dudng thing AB, AC. Ching minh ba diém N, H, P thing hang.
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N . 1 2 3Vx 1
Cadu 1. Cho biéu thit P:< — ) : 1 (v6iz > 0vd 1).
Cho bieu thitc \/g_v—l—i_\/f-l-l ——1 $+2\/5+1+ (véix > 0vax #1)

a) Riit gon biéu thiic P.

b) Tim tat c céc gia tri ctia x dé P < 2.

~ 2 N 2z ]— b
Cadu 2. Cho hai diem M, N thuoc do thi ham s6 y = —5302 va ¢6 hoanh do lan lugt 1a xp, = —2;
oy = 1. Xac dinh a, b dé dudng thing (d): y = ax + b di qua hai diém M, N.

WA WA
Cau 3. Giai hé phuong trinh . Z Ly g 4
— = 23.
r+1 y—4

Cdu 4. Cho phuong trinh 22 — 2(m + 2)z +m? + 2m + 4 = 0 (m la tham sd).
a) Giai phuong trinh khi m = 2.

b) Tim m dé phuong trinh c6 hai nghiém phan biét z;, 2o thda |z1| — |2s| = 6.

AL e 0ncocHy
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Cdu 5. Cho tam gidc nhon ABC noi tiép dudng tron (O). Goi M, N lan lugt la trung diém clia
cac canh BC va AC. Duong thang M N cat cung nhé BC ciia duong tron (O) tai P.

a) Chiing minh tt gihc OMCN noi tiép.

b) Goi D la diém bat ky trén canh AB (D khac A, B). Duong tron ngoai tiép tam giac BPD
cit canh BC tai diém I khac B; K la giao diém ctia hai duong thing DI va AC. Chimng
minh PK - PB = PC - PD.

¢) Goi G la giao diém khéac P ctia AP v6i dudng tron ngoai tiép tam giac BPD, dudsng thang

. . . . AD R
IG cat AB tai E. Ching minh rang khi D di chuyeén trén canh AB thi ti s 15 khong doi.

Cdau 6. Cho a, b, ¢ 1a ba s6 thiyc duong théa man a + b + ¢ = abe. Chitng minh réng

b c a 3
+ + el
avP+1 b/e2+1 ceva?2+1 " 2
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Céu 1. Cho f(z) =
ctia biéu thitc T = g (x1) - g (x3).

Cau 2. Cho cac s6 thic a, b, ¢ bat ki thod man a? + b? + ¢ = 2022. Chiing minh ring

(2a +2b — ¢)* + (2b + 2¢ — a)* + (2¢ + 2a — b)* = 18198.

(Vy+7)>+42c —y) =2 +4)\/y +7—4

2V2r + 1+ /2y — 14 =2 +4.

Cadu 4. Giai hé phuong trinh {

YL . 0ncochy @ soT 0944238100 G




N\ N 22, TS CHUYEN TOAN - TINH NAM DINH V' J J/

Cau 5. Cho dudng tron (O, R) va diém M nim ngoai dudng tron. Tl diém M ké hai tiép tuyén
M A, M B vé6i dusng tron (O) ( A, B 1a cac tiép diém). Goi D la diém trén cung 16n AB clia dusng
tron (O, R) sao cho AD /) M B va C la giao diém thit hai ctia duong thing M D véi duong tron
(O, R).

a. Goi H la giao diém ctia cac duong thang OM va AB. Chiing minh ring M H-MO = MC-MD
va tit giac OHCD nai tiép.

b. Goi G la trong tam tam giac M AB. Chiing minh réng ba diém A, C, G thang hang.
c. Gid st OM = 3R. Ké duong kinh BK ctia duong tron (O, R). Goi I la giao diém ciia cac

. ) IM? + 1A? IA
duong thang M K va AB. Tinh gia tri biéu thic T = 8]K2 :IHQ + 15

Cdu 6.
1. Chiing minh ring P(n) = n* — 14n3 + 71n? — 154n + 120 chia hét cho 24 v6i moi s6 tu nhién n.

2. Cho p 1a 86 nguyeén t6 c6 dang 4k + 3, (k € N). Chiing minh rang néu a,b € Z thoa man a* + b

chia hét cho p thi aip va bip. T d6 suy ra phuong trinh 2? + 4z + 9y? = 58 khong c6 nghiém
nguyen.

Cau 7. Xét cac s6 thuc khong am z,y, 2 thod man x + y + z > 6. Tim gia tri nhé nhét ctia biéu
) 2 2 .2
thic P =

Xz
+ + .
yz+vV1i+ad  zx+/14+y> zy+V1+23

Cadu 8. Tu 2022 s6 nguyen duong dau tien 1a 1,2,3,...,2022, ngudi ta chon ra n sé phan biét
sao cho ctt hai s6 bat ki duge chon ra déu c6 hiéu khong 1 udc ctia tong hai s6 d6. Chitng minh
rang n < 674.
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Ba123. TS CHUYEN TOAN - TINH VUNG TAU

Cdau 1.

a) Rit gon biéu thiic

{ VT —2 \/5+2]‘2(\/5—1)
Ve-D(Vz+1) Ve+12] 1-a2’

véix >0vax # 1.
b) Giai phuong trinh 22 — 3z + 2 — (z — 1)y/22 — 5 = 0.

2
r*+dry+x—2=0

¢) Giéi hé phuong trinh ) Y
4"+ +4y—1=0.

Cdu 2.

a) Cho céc s6 thuc a, b, ¢, d thoa man bac g > 2. Chitng minh phuong trinh sau luén c6 nghiém

(z* + ax + b)(2® + cx +d) = 0.

b) Tim tat cd cac cap s6 nguyen (z,y) théa man (z + y)(2x + 3y)> +2z +y +2 = 0.

Cdu 3. V6i cac so6 thuc duong z, y, 2 thoa man 2(2% + 9% + 2%) = 3y(z + z). Tim gid tri 16n nhat

clia biéu thiic P = \/2(x +y + 2) — (2% + 2?)
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Cdu 4. Cho tam giac ABC nhon AB < AC nai tiép dudng tron O va c6 ba duong cao AD, BE,
CF cit nhau tai H. Goi I, J lan lugt 1a trung diém ctia AH va BC.

a) Chiing minh rang I.J vuong goc véi EF va I.J song song v6i OA.

N , F KFE
b) Goi K, @ lan lugt 1a giao diem ctia EF v6i BC va AD. Chiing minh g_F =%F

c¢) Dudng thang chita tia phan giac ciia FHB cit AB, AC lan lugt tai M va N. Tia phan giac
ctia CAB cit dudng tron ngoai tiép tam gidc AMN tai diéem P khac A. Ching minh ba diém
H, P, J thing hang.

Cau 5. Cho tam gidc ABC ¢6 dinh c6 dien tich S. Duong tron d thay doéi di qua trong tam ctia
tam giac ABC cat cac canh AB, AC lan lugt tai M, N. Goi S;, Sy lan lugt 1a dién tich cac tam
giac ABN va ACM. Tim gia tri nhé nhat ctia S; + Ss.
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Bir24. TS CHUYEN TOAN - TINH NAM DINH

20 — 1

V3r—1+2

Cdu 1. Tim diéu kién xac dinh ctia biéu thic A =

Cdu 4. Cho hinh tru c6 chiéu cao bang 4 cm, dién tich mot day bang 367 cm?. Tinh dién tich
xung quanh ctia hinh tru doé.

- 2 33—V vV +3 ) 4 .
. Ch éu thu P:( — : 61 > 5 1).
Cadu 5. Cho biéu thtc T TVt x2_2$+1(v01x_0va:v7é )

a) Rut gon bicu thitc P.
b) Tim z sao cho P+ 6 = 0.
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Cdu 6. Cho phuong trinh 22 — (m +2)z +m+1=0 (1) (v6i m la tham s
a) Tim m dé phuong trinh (1) c¢6 hai nghiém phan biét.

b) Goi z;, 5 la hai nghiém phan biét ctia phuong trinh (1). Tim tat ci cac gia tri thuc cla
tham s6 m dé x;, z, 1a do dai hai canh ctia mot tam gidc vuong can.

~ 2 24/y(2x — 1) =10
Cdu 7. Giai he phuong trinh THy+2/y2r—1)

Cadu 8. Cho tam gidc ABC nhon (AB < AC) noi tiép duong tron tam O. Tiép tuyén tai A cla
(O) cat dusng thang BC tai M. Goi I la trung diém ctia BC, D la diém doi xing ctia A qua
OM, giao diém ctia AD va OM la H.

a) Chitng minh ti¢ giac M AOI nai tiép va MD?* = MB - MC.

b) Gié st tiép tuyén tai B clia duong tron (O) cit OI tai F. Ching minh M D la tiép tuyén
ctia dudng tron (O) va ba diém A, D, F thang hang.

¢) Ké dudng kinh DK ctia dudng tron (O). Goi N la hinh chiéu ctia A trén DK. Duong thang
MK cit AN tai E. Chting minh E la trung diém ctia AN.
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Cdu 10. Xét hai s6 thuyc =,y thay do6i luon théa man diéu kien z +y > 2. Tim gié tri nhé nhét
ctia biéu thiic
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~ 2 _2 2
Céu 1. Cho biéu thic P = (z — 1) (f o (\\//_511)2) véiz >0, z # 1.
— x

a) Rut gon P.

b) Tim gi4 tri I6n nhat cta P.

Cdu 2.
a) Gial phuong trinh 222 + x = 4(v/x — 1) + 6y/z — 1.

b) Goi x1, x5 1a hai nghiém ctia phuong trinh 22 — 11z + 4 = 0. Hay lap mot phuong trinh bac
hai nhan hai s6 211/T2 + 2./71 V& 29/Z1 + 2,/T2 lam hai nghiém.

Cau 3.
a) Tim tat ca cdc sd nguyen t6 p va ¢ théa man p? — 2¢> = 1.

b) Ba cau thi ctia mot doi bong tro chuyén véi nhau vé s6 4o dugc in trén 4o mdi ngudi, noi dung
nhu sau:
®@ An: T6i nhan ra rang cic so trén do cia ching ta déu la s6 nguyén té c¢é hai chit so.
® Binh: Tong hai s6 trén do cia hai ban la ngay sinh nhat cia toi da troi qua vao thdng
nay.
® Chung: That thi vi! T(fng hai so trén do ctia hai ban la ngay sinh nhat cla toi sap tdi vao
thang nay.

®@ An: Va tong hai s6 trén do hai ban la ngay hom nay.

Hay xac dinh s6 4o ctia An, Binh va Chung.
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Cadu 4.

a) Cho biéu thic f(z) = az® + bxr + ¢ (v6i a,b,c € R, a > 0). Dat A = b* — 4ac. Chiing minh
rang, néu A < 0 thi f(z) > 0 v6i moi s6 thue z.

b) Chiing minh rang véi moi sb thyc z,y, z ta c6

3 —x+ 1) —y+ 122 — 2 +1) > 1+ ayz + %227

CAu 5. Cho tam gidac ABC vuong & B ¢6 BD la dudong cao (D € AC). M la diém thuoc dudng
trung truc A ciia doan thang C'D. Dudng tron dudng kinh M A cit duong tron tam A ban kinh
AB tai F va F.

a) Ching minh AE? = AD - AC.
b) Ching minh MC = ME.

¢) Khi M di dong trén A, ching minh EF luon di qua mot didm ¢6 dinh.
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Cdu 1. Cho biéu thtc

(- ) (s )

vl x > 0,2 # 4,0 #9.
a) Rut gon bicu thitc A.
b) Tinh gid tri cia biéu thitc A khi 2 = 3 — 2/2.

Cdu 2.
a) Giai phuong trinh 22 — 3z +2 +2(2 — 2)y/z — 1 = 0.

227 4 2y + 8z + 4y = —1

b) Giai hé phuong trinh
) Giai hé phuong trin {x2+7y2—4xy+6y:6

Cau 3.
a) Cho x,vy, z 1a cac s6 thyc duong théa man z + 2y + 3z < 6. Chiing minh rang

1 L 1 L 3 n 3 S 9
22+ 492 +922  49zy  49yz  98zx — 49’

b) Tim tat cd cic s6 nguyén duong a va cac s6 nguyen to p sao cho a? = Tp* + 9.
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Cdu 4. Cho tam giac nhon ABC (AB < AC) noi tiép duong tron (O). Goi M, N lan lugt 1a
trung diém ctia cac canh AB, AC. Duong thang M N cit (O) tai cac diém P, Q (P thudc cung
nhé AB va @ thudc cung nhé AC). Lay diém D trén canh BC (D khac B va C). Duong tron
ngoai tiép tam giac BDP cit AB tai diém I (I khac B). Dudng thang DI cit AC tai K.

a) Chiing minh ring ti giac AIPK noi tiép.

N PK B
b) Chitng minh rang D= %
¢) Dudng thing C'P cit dudng tron ngoai tiép tam gidc BDP tai G (G khac P). Duong thang

IG cit duong thing BC tai diém E. Chting minh ring khi diém D di chuyén trén canh BC

e CD 2

Cau 5. Cho bang 6 vuong 3 x 3 (gom ba dong va ba cot). Nguoi ta ghi tat ci cac s6 thuoc tap
hop {1;2;3;4;5;6;7;8;9} vao cdc 6 vuong ctia bang, mdi 6 vuong ghi mot s6, sao cho tong cac sb
trong mdi bang 6 vuodng con c¢d 2 x 2 déu bang nhau.

a) Hay chi ra mot cach ghi cac s6 vao bang thdéa man yéu cau.

b) Trong tat ca cac cach ghi cdc s6 vao bang thda man yeéu cau bai toan, tim gia tri 16n nhat
clia tong cac s6 trong mdi bang vuong con ¢ 2 x 2.
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. . 2 2
Cadu 1. So sanh biéu thitc A = (1— v )( Vet +\/E+3+\/5+ )V(ﬁ —2
VvV +1 r—5yr+6 r—2 33—z

42202 (g 4 1) — 20202 4 22 4+ 1

CAu 2. Tinh gia tri ctia biéu thitc B =
inh gia tri ctia biéu thic 22 130

1 3
tai x = — .
' \/2\/5—2 2v/3 +2

r+yt+aoy=2=8
Cdu 4. Giai he phuong trinh 1 1
242 y?+2y 4

Cau 5. Tim cac cdp s6 nguyén (z;y) théa man phuong trinh y? — 5y + 62 = (y — 2)2% +
(y* — 6y + 8) =.
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Cdu 6. Cho da thitc P(x) véi cac hé s6 nguyéen thoa man P(2021) - P(2022) = 2023. Chiing minh
rang da thitc P(z) — 2024 khong c¢6 nghiém nguyén.

Cdu 7. Cho duong tron (O) va day cung AB khong di qua tam O. Goi M 1a diém chinh gitta clia
cung nhé AB; D la mot diém thay ddi trén cung 16n AB (D khac A va B); DM cit AB tai C.

a) Chiing minh réng MB - BD = M D - BC.

b) Chitng minh ring M B la tiép tuyén clia duong tron ngoai tiép tam giac BC'D va khi diém
D thay d6i thi tam duong tron ngoai tiép tam giac BC'D nam trén dudng thang cé dinh.

Céu 8. Cho hinh thoi ABCD ¢6 AB = /2. Goi Ry, R, lan lugt 13 ban kinh dudng tron ngoai
tiép cac tam giac ABC va ABD. Chiing minh rang Ry + Ry > 2.

Cau 9. Cho a, b, ¢ 1 cac s6 thyc duong théa man a? + 4b? + ¢ = 6ab. Tim gia tri nhé nhat cla

. a 2b a’® + 8b?
biéu thic P = )
et ¢ 2b—|—c+a+c+ 16¢
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Cdu 1. Cho hai phuong trinh: 2% — 2ax + 3a = 0(1) va 2*> — 4z +a = 0(2)

a) Chiing minh {t nhat mot trong hai phuong trinh trén c6 nghiém.

b) Gié st hai phuong trinh déu ¢6 hai nghiem phan bigt. Ty, Ty 1a tong binh phuong cac nghiem
cia (1) va (2). Ching minh 77 + 5T > 68

Cadu 2. Cho cac s6 duong a > b > ¢ thoa a? + b + ¢ = 1. Chitng minh:

44 (b+c)?<2a+b+c<V4+ 4a?

Cdu 3. Cho phuong trinh: 2% + 5Y = k? (z;y; k € N¥)
a) Chiing minh phuong trinh trén vo nghiém khi y 1a s6 chén.
b) Tim k dé phuong trinh c6 nghiém.

Cdu 4. Cho tam giac ABC c6 tryc tam H, D déi xing véi H qua A. I la trung diém ctia CD,
duong tron (I) duong kinh C'D c&t AB tai E, F(E thuoc tia AB).

a) Ching minh /ZECD = /FCH va AE = AF.

b) Chiing minh H la truc tam cia ACEF.
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c) BH cat AC tai K. Chiing minh FFKH noi tiép va EF 1a tiép tuyén chung ctia (CKFE) va
(CKF).

d) Chiing minh tiép tuyén tai C cta (I) va tiép tuyén tai K cta (KEF) cit nhau trén dudng
thang AB.

Cdu 5. Cho day s6 nguyén a; > as > as > ... > as; > a9 théa man:
@ |a;| <11 vaa; # 0Vi =1;2;...;22

@a1+a2+a3+...+a22:1

a) Ching minh: ay;ay > 0
b) Ching minh c6 thé chon k > 10 tit as; as; . . . ; ass dé tong S ciia ching théa —10 < a; +S < 0.

c¢) Chitng minh tit day da cho c6 thé chon n > 1 s6 c6 tong bing 0.
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Cau 1 (4,00 diém).

a) Cho a, b, ¢ 1a ba s6 khéac 0 sao cho a + b + ¢ = 0. Chting minh réng

1+1+1_(1+1+1)2
a2 b 2 \a b ¢/

b) Tinh gia tri biéu thitc

\/ T 1 1 T 1 1
pP= + s+ 3 + Etmtet tVoptete

Céu 4 (3,00 diém). Tim m dé phuong trinh 2% — (m + 1)z +m + 3 = 0 (m 1a tham s6) ¢6 hai
nghiém x1, x5 1la do dai hai canh AB, AC' cta tam giac ABC vuodng tai A va ¢c6 BC = 5.
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Cau 5 (4,00 diém). Cho ba dudng thing ¢b dinh a, b, ¢ song song nhau, sao cho b nim gitta va
cach déu a va c. Mot duong thing d c¢6 dinh, vuong goc véi a, lan ludt cit a, b, ¢ tai A, B, C.
Trén doan AB lay diém I sao cho IA = 2IB. Goi D la mot diém di dong trén c. Trén b lay diém

1 ) .
E sao cho IF = §ID. Duong thang DFE cat a tai F.

. 2 1 v T
a) Lay diem H trén doan ED sao cho HE = §HD. Ching minh rang FIH = 90°.

b) Chiing minh ring duong thang DE luon tiép xic v6i mot dusng tron co dinh.

thic
Q=2+y+z
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Cau l.
a) Giai phuong trinh o + 1+ 2% — 2 = Va2 + 1.

(2zy — 1)% + 42 = 5y?
20 (z—y)=y*~y

b) Giai hé phuong trinh {

Cdu 2.
a) Tim z,y € Z théa man (r — y)%(8 —zy) +4 = 12(x — y).

b) Cho n la s6 nguyén duong. Chiing minh réng 2" + 36 va 12*" + 25 khong dong thoi 1a s6
chinh phuong.

Cau 3. Cho cac s6 thuce vy, 2 théa man 1 < z,y, 2 < 3. Tim gia tri 16n nhat ctia bicu thic

T="Tr+y+2z+ 9% +22° — 322 — 26zy2.

Cdu 4. Cho tam gidc nhon ABC (AB < AC) noi tiép duong tron tam (O). Cac dudng cao AD,
BE, CF cit nhau tai H. Tia AH cat (O) tai K (K khac A), tia KO cat (O) tai M (M khéac K)
va tia M H cat (O) tai P (P khac M).

a) Chitng minh OD ) MH va 4 diéem A, O, D, P cing nam trén mot dudng tron.
b) Goi Q la giao diém ctia PA va EF. Chting minh DQ 1 EF.

c) Tia PE va tia PF cat duong tron (O) lan lugt tai L va N (L, N khac P). Chiing minh
LC = NB.
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Cdau 5. Cho tap hgp A gom 2022 s6 ti nhién lién tiép tur 1 dén 2022. Tim mot s6 tu nhién n nhé
nhat sao cho moi tap hop con gom n phan tit ctia A déu chita 3 phan tit 14 cic s6 doi mot nguyen
t6 cting nhau.
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Bar31. TS CHUYEN TOAN - TINH QUANG BINH

. L i 3z +5yx — 11 VI —2 2 B
. e = - - <
Cadu 1. Cho bieu thic P Vi Dzt \/5_1—1-\/54_2 1 (v6i0<xz#1)

a) Rut gon bicu thitc P
b) Tim z dé P chia hét cho 3.

Cdu 2.

a) Cho phuong trinh 22 — 2(m — 1)z — 3 = 0(1) (v6i m 1a tham s6). Tim tat ci cac gia tri
nguyén ctia m dé phuong trinh (1) c¢6 hai nghiém 2, z, thoa man z; + 2z, = 5.

b) Giai phuong trinh vz + 1+ 3z —5=4
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Cdau 5. Tu diém A & bén ngoai duong tron (O) ké hai tiép tuyén AM, AN vé6i (O) (M, N la cic
tiép diém). Goi E la trung diém ctia AN, C la giao diém ctia M E v6i (O) (C khac M) va H 1a
giao di¢m ctia MN va AO.

a) Chiing minh t gidc HCEN noi tiép.

b) Goi D la giao diém ctia AC véi (O) (D khéac C). Chiing minh tam gidc M N D la tam giac

can.

¢) Goi I la giao diém ctia NO vé6i (O) (I khac N) ; K la giao diém ctia M D va AI. Tinh ti s6
KM
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r+r+1 1 1
NG I

1
T+ T —2 \/§—1+\/5+2>:x—1($20;x7é1)'

Cdau l. Cho A = (
a) Rut gon P.

. 1 .
b) Tim cac s6 nguyén x sao cho 1 la s0 nguyén duong.

Cdu 2.

a) Trong mat phing toa do Oxzy, hdy viét phuong trinh dudng thing (d): y = ax + b biét (d) di
qua A(2; —1) va song song v6i dudng thang y = —3x + 1.

b) Mot ciia hang kinh doanh dién may sau khi nhap veé chiéc tivi, da ban chiéc tivi d6; ctia hang
thu duogc 1ai 1a 10% ctia gia nhap vé. Gia st ciia hang tiép tuc nang gia ban chiée tivi d6 them
5% ctia gia da ban, nhung b6t cho khach hang 245000 dong, khi d6 ciia hang sé thu dugc tién
1ai 12 12% ctia gia nhap ve. Tim gia tién khi nhap vé clia chiéc tivi do.

Cau 3. Cho tam gidc ABC déu noi tiép (O), diém D thuoc cung AB nhd (D khac A, B). Céc
tiép tuyén tai B, C ctia (O) cit AD theo thit tu tai E, G. Goi I 1 giao diém ciia CE va BG.

a) Chiing minh ring AEBC «~ ABCG.
b) Tinh s6 do goc BIC. Tt d6 chi ra BIDFE 1a tit giac noi tiép.

c) Goi DI N BC = K. Chitng minh rang: BK? = KI - KD.
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Cdu 4.

a) Tim céc s6 thue = sao cho a = z + /2 va b = 2° 4 5v/2 dong thai 1a hai s6 hitu ti.
b) Biét rang
® Phuong trinh bac hai 22 + a1z + b; = 0 ¢6 hai nghiém phan biét 1a z¢ va x;.
® Phuong trinh bac hai 22 + asz + by = 0 ¢6 hai nghiém phan biét 1a z¢ va x.
@ ..
® Phuong trinh bac hai 22 + as222 + bagee = 0 ¢6 hai nghiém phan biét 1 29 va 2ag29.

£E1+$2+"'+1’2022
2022

Chting minh rang s6 thuc o = 13 nghiém ctia phuong trinh bac hai

2 (a1—|—~~~+a2022) +b1+"'+b2022 _
2022
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Bar33. TS CHUYEN TOAN - TINH VINH PHUC

Cdau 1.

a) Giai phuong trinh (2% —z + 1) (22 + 4z + 1) = —42?.

b) Giai phuong trinh vz + 3 + /5 —z — 2/15 + 22 — 22 = —4.

¢) Giéi hé phuong trinh {

Cdu 2.

2? + % + Yy + 3r = 14y
(2 +3z) (z+y—3) =18y

a) Tim tat ca cdc sd nguyen t6 p v g sao cho p? + 3pg + 4¢* 1a mot s6 chinh phuong.

b) Tim tat cd cac s6 nguyen t6 p sao cho ton tai cAc s6 tu nhién z,y thod man

2} 4 yP — 6y =p—8

Cadu 3. Cho cac s6 thie duong a, b, ¢ thod man diéu kieén a? + b? + ¢ + ab + be + ca < 3. Chiing

minh rang

a) a+b+c<

2ab + 3

2ca + 3

YA - ncochuy @

(a+ D)

(c+a)? —

SPT: 0944.238.108 “‘



NN\ N V' J/ /

Cdu 4. Cho tit gidc ABC'D noi tiép dusng tron (O) sao cho hai tia BA va C'D cit nhau tai diém
E, hai tia AD va BC cﬂhau tii\diém F. Goi G, H lan lugt 1a trung diém ctia AC, BD. Dudng
phan giac clia cac goc BEC vi AFB céit nhau tai diem K. Goi L 1a hinh chiéu vuong géc ctia K
tren dudng thing EF. Ching minh ring:

—

a) DEF + DFE = EBF va KL = LE - LF.

b) GED = HEA va EG - FH = EH - FG.

MB NB KH . )
c) Vie + A 2- K_G; trong d6 M la giao diem cua hai duong thang FK va BC, N la giao

diém ctia hai dudng thing FK va AB.

Cadu 5. Thay Hung viét cac so6 nguyen 1,2,3,...,2021, 2022 lén bang. Thay Hung xo4 di 1010 s6
bat ki trén bang. Chitng minh riang trong cac sé con lai trén bang luon tim duge

a) 3 0 c6 tong cac binh phuong 1a hop s6.

b) 504 s6 c6 tong cac binh phuong chia hét cho 4 .

YA - 0ncochy @ BT 0944238108 GG



-“ 34. TS CHUYEN TOAN - TINH TIEN GIANG ”-
Bir34. TS CHUYEN TOAN - TINH TIEN GIANG

Cdau 1.

1) Rut gon biéu thitc

1 1 1 1 1
M=t vaevs  vBava Vil v T VB4 vic
2(\/5—1) V63 + 10

(V- v2) Var s

2) Gii phuong trinh (1 +32v922 + 1) (V022 +1—3z) = 1.

20° 4 xy +1 =4z

3) Giai hé phuong trinh
) ; Phone {m3+x2y+y:3x.

Cdu 2.
1) Trong mit phing toa do Owzy, cho parabol (P): y = axz? qua M (\/g, 3) va duong thing
1 g
(d):y = —5% + m (v6i m la tham s0). Xac dinh phuong trinh ctia parabol (P), tit d6 tim
tat cd cac gia tri ciia tham s6 m dé dudng thing (d) cit parabol (P) tai hai diém phan biét
YB

A(ra;y4), B(zp;ys) khac goc toa do sao cho g4 I TV §
T Ta 16

2) Goi 71, 7o 1a hai nghiém ctia phuong trinh 22 4+ mx +1 = 0 vA 23, 74 12 hai nghiém ctia phuong

trinh 22 + nz + 1 = 0, v6i m, n 1a cac tham s6 théa man [m| > 2, |n| > 2. Chiing minh ring

(21 — x3) (22 — x3) (21 + 24) (T2 + 24) = n? — M.

3) Cho hai s6 z, y lien hé nhau béi dang thitc 22 + 2y? — 22y + 10(x — y) + 21 = 0. Tim gid tri
16n nhat va gia tri nhé nhat ctia biéu thiic S = x —y + 2.

2r—1
?—x+1
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Cadu 3. Tim tat ci cac cdp s6 nguyen (z;y) thda man y =




Cdau 4. Cho tam gidc nhon ABC (AB < AC) noi tiép duong tron tam O, c6 ba duong cao
AD,BE,CF (D € BC,E € AC, F € AB) cat nhau tai H. Tia AO cat BC tai M va cat (O) tai
N, goi P,Q lan lugt 14 hinh chiéu ctia M len AB va AC. Chitng minh

a) DH la phan giac clia EDF.

y HE _NB
HF NC’
¢) HE-MQ-HB=HF-MP-NC.
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Céau 1 (2,0 diém).

v 62 1 1 67 — 2 1
ctotin e (L Va0l
a) Cho bieu thitc -1 vicl vati)\eevi-—6rtva) e et g s

1. Tim téat c& cac s6 nguyén x dé P nhan gia tri nguyeén.
b) Cho z,y, z la cac s6 thiye duong théa man xy + yz + zz = 12. Chiing minh ring

x\/(12+y2)(12+z2)+y\/(12—|—x2)(12+z2)+z\/(12+x2)(12+y2) o

12 + 22 12 + o2 12 + 22

Cau 2 (0,5 diém). Goi S 1a tap hop cac s6 tit nhién c6 4 chit s6. Lay ngau nhién 1 s6 tit tap S.
Tinh xac suat dé s6 lay dugce 1a s6 chinh phuong khong vugt quéa 2022.

Céu 3 (2 diém).

a) Theo ké hoach, mot cong nhan phéi lam 54 san pham trong mot khoang thai gian du dinh. Do
yéu cau dot xuat, ngusi d6 phai lam 68 san pham nén mdi gio ngusi dé da lam ting thém 3
san pham vi thé cong viéc hoan thanh sém hon so véi thai gian dy dinh 1a 20 phat. Héi theo
du dinh, mbi gio ngusi dé phai lam bao nhiéu san pham, biét ring méi gio nguoi d6 lam dugc
khong qua 12 san pham?

b) Cho phuong trinh 22 — (m — 1)z +m — 3 = 0 (trong d6 m la tham s6). Tim m dé phuong trinh
c6 hai nghiém phan biét zq, x5 thoa man x% + x% =bz129 + 2/2 — 2129

YA - 0ncochy @ BT 0944238108 G




NN\ N V' J/ /

Céu 4 (3,5 diém). Cho tam gidc nhon ABC khong can (AB < AC) noi tiép duong tron (O), ba
duong cao AD, BE, CF (D € BC, E € AC, F € AB) cla tam giac ABC cat nhau tai H. Goi I,
M lan lugt 1a trung diém ctia AH va BC. Dudng tron ngoai tiép tam giac AEF cit duong tron
(O) tai diem K (K khéac A).

a) Chiing minh rang tt gidc DM EF noi tiép.

b) Chiing minh rang ti gidc ITOM K 1a hinh thang can.
¢) Ching minh rang KF - HE = KE - HF.
)

d) Tiép tuyén tai A va K clia duong tron ngoai tiép tam giac AEF cat nhau tai 7. Chitng minh
rang TM, AH, EF dong quy.

Cau 5 (1,0 diém).
a) Cho cac s6 thyc duong a, b, ¢ théa man a + b + ¢ = 3. Chiing minh rang

ab be ca
- -
a+b b4+c c+a

3
< -
-2

b) Cho cac s6 thue duong a, b, ¢ théa man ab + be + ca = abe. Tim gia tri 16n nhét ctia biéu thiic

p_ [ a L\ b " [ ¢
 Va+be b+ ca c+ab

Cau 6 (1,0 diém).
a) Chitng minh ring véi moi s6 nguyén n thi biéu thitc P = n(13n + 1)(2n + 1) chia hét cho 6.
b) Tim tat cd cac cap s6 nguyen (z;y) théa man 322 + 2y? + x = 2(xy + y + 2).
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