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Md& dau

Kinh chio cac thay gido, co gido va cac ban hoc sinh.

Trén tay cac thay gido, co gido va cac ban hoc sinh dang la tuyén tap cac dé thi vao 10 hé phd thong va hé chuyén
ctia thanh phé Ha Nai tit nam hoc 1988 - 1989 dén nam hoc 2022 - 2023 dugc soan thao theo chuan KTRX.

Tai lieu dugc soan thao véi sy hd tr¢ clia nhéom Toan va ITEX. Dic biet véi cau tric géi dé thi ex_test clia tac

gid Tran Anh Tuin, Dai hoc Thuong Mai.

Qua trinh bién tap dua trén dé thi cdc thay gido, co gido chia sé trén mang khong tranh dude so xuat do tai lieu

goc khong 16. Rat mong thay gido, co gido théng cam.

D@ tai lieu hoan thien va day da hon thay gido, co gido c6 dé trong tai liéu con thiéu hodc sai s6t mong thay gido,

6 gido giii vé Emai: quochoansp@gmail.com. Tran trong cdm on.

Ha Noi, ngay 19 thang 06 nam 2022
Tac gia. Bui Quoc Hoan



CAU TRUC DE THI TOAN

Cau 1. (2,0 diém)
e Tinh gia tri biéu thric.
e Riit gon biéu thric.
e Cac bai toan lién quan.

Cau 2. (2,0 diém)

e Giai bai toan bing cich lap phuong trinh hodic hé phuong trinh
e Khéi hinh tru, hinh nén va hinh cau.
Cau 3. (2,0 diém)
e Hé phuong trinh bac nhét hai an.
e Phuong trinh bac hai va cac bai toan lien quan dén biéu thic nghiem.
e Do thi ham s6 bac nhat v ham s6 bac hai v cac bai toan lién quan.
e Cac bai toan lién quan.
Cau 4. (3,5 diém)
e Chting minh t1 gidc noi tiép hodc cac diém thuoc mot duong tron.
e Chtng minh tam gidc dong dang; hé thic trong tam giac.
e Cau hoi van dung tich hgp kién thic va suy luan.
e Cau hoi van dung bac cao tich hgp kién thic va suy luan.
Cau 5. (0,5 diém)
e Bt ding thiic, gia tri 16n nhat, gia tri nhé nhat.
e Phuong trinh vo ti

e Hé phuong trinh bac cao.
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DE THI VAO HE PHO THONG
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fgs[)ﬁ THI VAO LGP 10

| 1 S& Giao duc va Dao tao Ha Noi, nam hoc 1988 - 1989

R

_ 2 _
Cau 1. Cho bidu thic A = 2+x_ 2 T Az -3
2—x 24z 2%2-4

1. Rat gon biéu thic A.
2. Tim gia tri cia A khi |z| = 1.

Cau 2. Mot chiéc xe tai di tit tinh A dén tinh B véi van téc 40km/h. Sau d6 1 gio 30 phit, mot chiée xe con
ciing khéi hanh tit tinh A dén tinh B v6i van téc 60 km/h. Hai xe gip nhau khi ching da di duge mot nita quang
dusng AB. Tinh quang duong AB.

Cau 3. Cho tit giac ABCD nai tiép dudng tron va P la trung diém ctia cung AB khong chita C v D. Hai day
PC va PD lan luct cit AB tai E v F. Cac day AD va PC kéo dai cit nhau tai I; cac day BC va PD kéo dai

cdt nhau tai K.
1. Chtng minh CID = CKD.
2. Chtng minh t gisc CDEF noi tiép dudng tron.
3. Ching minh IK || AB.
4. Chttng minh dudng tron ngoai tiép tam giac AFD tiép xtc véi PA tai A.

Cau 4. Tim gia tri ctia 2 dé biéu thic M = (23: — 1)2 — ’29; — 1‘ + 2 dat gia tri nhé nhét.

ko AAS sk
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gs[)ﬁ THI VAO LGP 10

| 2 S& Giao duc va Pao tao Ha No6i, nam hoc 1989 - 1990

. 2 T 1 z—1
Cau 1. Cho biéu thic A=1— — — : .
at © DIt e <1+2x 422 — 1 1—23;) 122 f Az + 1
1. Rat gon biéu thitc A va néu cac didu kien phai c6 cla .

. 1
2. Tim gia tri cta = de A = —3

. . 2 .
Cau 2. Mot 0 to dy dinh di tt A dén B véi van toc 50 km/h. Sau khi di duge 3 quang dudng véi van toc do, vi
duong khé di nén ngudi 14i xe phai gidm van té6c méi gio 10 km trén quing dudng con lai. Do d6 6 t6 dén B cham

hon 30 phit so v6i du dinh. Tinh quang dusng AB.

Cau 3. Cho hinh vuong ABCD va E 1a mot diém bat ky trén canh BC. Tia Ax vudng goc véi AE cit canh CD
kéo dai tai F. Ké trung tuyén Al ciia tam gidc AEF va kéo dai cit canh CD tai K. Dudng thing qua E va song
song v6i AB cit Al tai G.

1. Chiing minh AFE = AF.
2. Chiing minh t giac EGF K la hinh thoi.
3. Chitng minh tam gidc AKF vi tam giac CAF dong dang va AF? = KF - CF.

4. Gia st E chuyén dong trén canh BC, chimg minh ring FK = BE + DK va chu vi tam giac ECK khong

doi.
2
o — 2x + 1989 £
Cau 4. Tim gia tri ctia = dé bieu thic M = % (v6i & # 0) dat gia tri nho nhat va tim gid tri nho
T
nhat do.
8

ko AAS ¥
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gs[)ﬁ THI VAO LGP 10

| 3 Sd Giao duc va Dao tao Ha N6i, nam hoc 1990 - 1991

Cau 1. Chobiéuth{mP:<ﬁ_1 1 5\/5>:<1_3\f—2>'

3Vi—1 3yz+1 9z—1 3T + 1

1. Rat gon biéu thic P.

. 6
2. Tim gia tri cia = de P = 5"

Cau 2. Mot xe tai vA mot xe con ciing khéi hanh tit tinh A dén tinh B. Xe tai di v6i van toc 30 km/h, xe con di
. 3 .

v6i van toc 45 km/h. Sau khi di duge 1 quang dudng AB, xe con tang van toc thém 5km/h trén quang dudng con

lai. Tinh quang dudng AB, biét ring xe con dén tinh B sém hon xe tai 2 gi 20 phit.

Cau 3. Cho duong tron (O), mot day AB va mot diém C nam ngoai duong tron trén tia AB. Tit diém chinh giita
ctia cung 16n AB ké dudng kinh PQ ctia duong tron, cit day AB tai D. Tia CP cit dudng tron tai diém thit hai
I. Cac day AB va QI cat nhau tai K.

1. Chitng minh ti& gisac PDKI noi tiép duong tron.
2. Ching minh CI-CP =CK -CD.
3. Chitng minh IC la tia phan giac clia goc & ngoai dinh I ctia tam gidc AIB.

4. Gid st A, B, C ¢6 dinh. Chiing minh réng khi duong tron (O) thay d6i nhung van di qua B thi dudng théng

QI luon di qua mot diém cb dinh.

Cau 4. Tim gia tri ctia x dé bidu thic M =z — /z — 1991 dat gi4 tri nhé nhat v tim gia tri nhé nhat do.

ko AAS sk
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gs[)ﬁ THI VAO LGP 10

| 4 Sé Giado duc va Dao tao Ha No6i, nam hoc 1991 - 1992

Cau 1. ChobiéuthﬁcQ:<x_3\/"%_1>:< 9-= Ve —3 \/5+2>.

+ —
z—9 (Vz+3)(vz-2) Vz—-2 r+1
1. Rat gon biéu thic Q.
2. Tim gia tri ctia 2 dé Q < 1.

Cau 2. Mot doan xe van tai du dinh diéu mot sb xe cing loai di van chuyén 40 tan hang. Lic sdp khéi hanh, doan
xe dugc giao thém 14 tan nita. Do d6, phai diéu thém 2 xe clng loai trén va mdi xe phai chd thém0,5 tin. Tinh

s6 luong xe phai diéu theo dy dinh. Biét ring mdi xe tré s6 hang 13 nhu nhau.

Cau 3. Cho doan thing AB va mot diém C nam giita A, B. Ngudi ta ké trén nita bd mit phing bs AB hai tia
Ax vh By vuong géc v6i AB va trén tia Az 1ay mot diém I. Tia vuong goc véi CT tai C cit tia By tai K. Duong
tron duong kinh IC cat IK tai P.

1. Chitng minh t¢ gisac CPK B néi tiép dudng tron.

2. Chiing minh Al - BK = AC - CB.

3. Chitng minh tam giac APB vuong.

4. Gia st A, B, I c¢b dinh. Hay xac dinh vi trf ctia diém C sao cho dién tich hinh thang vuong ABK I 16n nhét.

Cau 4. Ching minh réng cac dudng théng c6 phuong trinh y = (m — 1)x + 6m — 1991 (m la tham s6) luon di

qua mot diém duy nhit ma ta c6 thé xac dinh dudce toa do clia noé.

10
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gs[)ﬁ THI VAO LGP 10

| 5 Sd& Giao duc va Pao tao Ha No6i, nam hoc 1992 - 1993

Céul.ChobiéuthﬁcB:<x+2ﬁ— ! ):(1 M)

z/r—1 Jx—1 ozt vzl
1. Rat gon biéu thic B.
2. Tim VB khi 2 = 5+ 2V/3.

Cau 2. Hai ngudi thg cting lam mot céng viéc trong 7 gid 12 phit thi xong. Néu ngudi thi nhat lam trong 5 gid,
ngudi th hai lam trong 6 gio thi cd hai ngusi lam duge 1 cong viec. H61 mdi ngudi lam mot minh cong viee do
thi miy gid xong.

Cau 3. Cho nita dugng tron dudng tron dudng kinh AB. K 1a diém chinh giita clia cung AB. Trén cung K B lay
diém M (M khac K va B). Trén tia AM lay diém N sao cho AN = BM. Ké day BP song song v6i KM. Goi Q
la giao diém ctia duong théng AP va BM.

1. So sanh tam giac AKN va tam giac BKM.
2. Chitng minh tam giac K M N vuodng can.
3. Tt giac AK NP 1a hinh gi? Tai sao?

4. Goi R, S lan lugt 1a giao diém tht hai cia QA va QB vé6i dudng tron ngoai tiép tam gidc OM P, chitng minh
khi M di dong trén cung K B thi trung diém I ctia RS luén nim trén duong tron cd dinh.

1 N 2 24T
l+x 1+ 2o

Cau 4. Giai phuong trinh:

11
ko ANS sk
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gs[)ﬁ THI VAO LGP 10

| 6 Sdé Giao duc va Dao tao Ha N6i, nam hoc 1993 - 1994

Cau 1. Cho bidu thic M = +
(\/21+1 V2r —1 V2xr +1 V2xr —1

I+ 1 M+ﬁ_1> | <1+ VI +1 _\/ﬂ+\/§>.

1. Rat gon biéu thic M.
1
2. Tinh M khi z = 5(3 +2V72).

Cau 2. Hai vdi nudc cling chdy vao mot bé khong c6 nude va chay day bé trong 4 gid 48 phit. Néu chiy rieng thi
voi thit nhat c6 thé chay day bé nhanh hon voi thit hai 1 gis. Héi néu chay riéng thi méi voi sé chdy day bé trong

bao lau?

Cau 3. Cho hai dudng tron (O1) va (O2) tiép xic ngoai nhau tai A va tiép chung Az. Mot dudng théng d tiép
xtc véi (Ol), (02) lan lugt tai cac diém B, C va cét Az. Ké duong kinh BO, D, CO,E.

1. Chitng minh ring M la trung diém ctia BC.
2. Chitng minh tam giac O M Os vuodng.
3. Ching minh ba diém B, A, E thing hang va ba diém C, A, D thing hang.

4. Goi I 1a trung diém ctia DE. Ching minh dudng tron ngoai tiép tam gidc 1010, tiép xic ngoai véi dudng
thing BC.

Cau 4. Tim m dé hé phuong trinh sau day c6 nghieém:

22— (2m—3)z+6=0

2x2+x+(m—5)20

12
ko ANS sk
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gs[)ﬁ THI VAO LGP 10

| 7 Sd& Giao duc va Pao tao Ha No6i, nam hoc 1994 - 1995

3
Cau 1. ChobiéuthﬁcP:<2a+1 va )-(M—\/a)

Vad—1 a++a+1 1+va
1. Rat gon biéu thic P.
2. Xét dau ctia biéu thic P - /1 — a.

Cau 2. Giai bai toan bing cach lap phuong trinh

Mot ca nd xudi tit A dén B véi van téc 30km/h, sau d6 lai nguge tit B vé A. Thoi gian xu6i it hon thai gian
nguge 1 gis 20 phiat. Tinh khodng cach gitta hai bén A va B biét ring van toéc dong nude 1a 5km/h va van toc
riéng clia ca noé khi xuéi dong va ngude dong 1a bing nhau.

Cau 3. Cho tam giac ABC can tai A (E < 90°), mot cung tron BC nam trong tam giac ABC va tiép xtc v6i
AB, AC tai B va C. Trén cung BC lay mot diém M rdi ha duong vuong goc MI, MH, MK xudng cic canh
tuwong ting BC, CA, AB. Goi P la giao diém ctia BM, IK va Q la giao diém ctia MC va IH.

1. Chitng minh ring cac tt giac BIMK, CIMH noi tiép dudng tron.

2. Chting minh tia d6i ctia tia M I 13 phan gidc clia goc HMK.
3. Chiing minh tt gidc M PIQ ndi tiép dudng tron va PQ || BC.

4. Goi (Ol) la dudng tron di qua ba diém M, P, K, (02) 13 dudng tron di qua ba diém M, Q, H; N la giao
diém tht hai ctia (O1) va (O2) va D la trung diém ctia BC. Chiing minh ba diém M, N, D théng hang.

Cau 4. Tim tat ca cac cap s6 (z;y) théa man phuong trinh sau: 5z —2/z(2+y) +y?> +1=10

13
ko AAS sk
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gs[)ﬁ THI VAO LGP 10

| 8 S Giao duc va Dao tao Ha N6i, nam hoc 1995 - 1996

A. Ly thuyét Hoc sinh chon 1 trong 2 dé:
Dé 1: Phét biéu dinh nghia vi néu céc tinh chat ctia ham sé bac nhat. Trong hai ham sé sau day, ham sé nao
13 ham sé bac nhat? Vi sao?
y=1-2z; y=z+ !
x
Pé 2: Phat biéu dau hieu nhan biét hinh binh hanh.
B. Bai tap bit budc

Csu 1. Cho bidu thie B — | Yot _va-1 8a) [va-a-3 1
Va—1 a+1 a—1

1. Rat gon biéu thic B.
2. So sénh B vdi 1.

Cau 2. Giai bai toan bing cach lap phuong trinh

Néu hai vdoi nude cling chay vao mot bé, thi sau 6 gis day bé. Néu voi thit nhat chay 20 phit va voi thit hai chay
30 phit thi duge % bé. Hoéi néu mdi voi chady mot minh thi phai bao lau méi day bé?

Cau 3. Cho ntta dudng tron dudng kinh AB va hai diém C, D tuoc nita dudng tron sao cho cung AC < 90° va
gbéc COD = 90°. Goi M 13 mot diém trén nita dudng tron, sao cho C' la diém chinh giita cung AM. Céac day AM
va, BM cat OC, OD lan lugt tai E, F.

1. Ching minh t& gidc OEM F' 14 hinh gi? Tai sao?
2. Ching minh D 13 diém chinh gitta cung M B.

3. Dudng thang d tiép xtc véi nita dudng tron tai M va cit cac tia OC, OD lan lugt tai I va K. Chitng minh
rang t giac OBK M va OAIM noéi tiép dudng tron.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 9 Sd6 Giao duc va Dao tao Ha N6i, nam hoc 1995 - 1996

Cau 1. ChobiéuthﬁcAz( ! _1>:<\/5+1_\/5+2>.

Va—-1 +a Va—2 Ja-1
1. Rat gon biéu thic A.
SR : 1
2. Tim gia tri cia a de A > 5
Cau 2. Cho phuong trinh 22 — 2(m + 2)90 +m+1=0 (z 1a an sd).
3
1. Giai phuong trinh khi m = —5
2. Tim cac gia tri ciia m dé phuong trinh c6 hai nghiem trai dau.
2

3. Goi x1, o2 1a hai nghiém ciia phuong trinh. Tim gié tri cta m dé (1 — 2302) + J:Q(l — 2901) =m-.

Cau 3. Cho tam gidc ABC (AB > AC va BAC > 90°). Goi I, K theo thit ti cac trung diém AB, AC. Céac dudng
tron dudng kinh AB, AC cit nhau tai diém thit hai D; tia BA cit duong tron (K) tai diém thi hai E, tia CA cét
duong tron (I ) tai diém tht hai F.

1. Chitng minh ba diém B, C, D thing hang.
2. Chitng minh t¢ giac BFEC nai tiép.
3. Chitng minh ba dudng thing AD, BF, CE dong quy.

4. Goi H la giao diém thi hai ciia tia DF véi dudng tron ngoai tiép tam gidc AFF. Hay so sanh do dai cac
doan thing DH, DE.

Cau 4. Cho hai phuong trinh bac hai
ar’ +br+c¢=0; cx’+br+a=0

Tim hé thitc gitta a, b, ¢ 1a didu kién can v di hai phuong trinh trén c6 mot nghiém chung duy nhéat.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 10 S& Giao duc va Pao tao Ha No6i, nam hoc 1996 - 1997

A. Ly thuyét (2,0 diém)
Hoc sinh chon 1 trong 2 dé:
5 o oo fa _Va .
Dé 1: Hay chitng minh cong thic 3= % véia>0vab>0.

Dé 2: Dinh nghia dudng tron. Chitng minh ring dudng kinh 14 day cung 16n nhét clia dudng tron.
B. Bai tap bat buoc (8 diém)

Cau 1. (2,0 diém)

Cho bidu thie P = 2274 va+2 2

awa—1" a++a+1 Ja—1

1. Riat gon biéu thic P.

2. Tinh gia tri cia P khi a =3 — 2V/2.

Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh
Mot ngusi dy dinh san xuat 120 sin pham trong mot thsi gian nhat dinh. Do ting nang suit 4 san pham mbi gio,

nén hoan thanh sém hon dy dinh 1 gis. Hay tinh ning suat du kién ctia ngudi do.

Cau 3. (4,0 di¢m)
Cho duong tron (O; R) va day cung AB (AB < 2R). Trén tia AB lay diém C sao cho AC > AB. Tit diém C ké
hai tiép tuyén v6i duong tron tai P, K. Goi I 1 trung diém AB.

1. Chitng minh t¢ giac CPIK noi tiép dudng tron.
2. Chitng minh tam gidc AC'P va tam giac PCB dong dang va CP? = CB - CA.
3. Goi H la tryc tam cua tam giac CPK. Hay tinh PH theo R.

4. Gid st PA || CK, chiing minh ring tia dbi clia tia BK 1 tia phan giac goc CBP.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 11 Sd Giao duc va Pao tao Ha No6i, nam hoc 1996 - 1997

Céul.ChobiéuthﬁcAz( ! Vo =2 )( ! - 2 )

Vi+l ai4+az—z—1 Vi—1 z-1
1. Rat gon biéu thic A.
2. V6i gia tri cia = thi A dat gia tri nhdé nhat va tim gia tri nhé nhat do.
Cau 2. Giai bai toan bing cach lap phuong trinh
. . 1
Mot ngusi di xe may tit A dén B cach nhau 120km véi van toc dinh trude. Sau khi di duge 3 quang dudng

AB ngudi d6 tang van toc len 10km/h trén con dudng con lai. Tim van téc dy dinh va thoi gian lin banh tren

duong, biét ngusi d6 dén B sém hon dy dinh 24 phiit.

Cau 3. Cho duong tron tam (O) ban kinh R va mot day BC ¢6 dinh. Goi A la diém chinh gitta cung nhé BC.
Lay diém M trén cung nho AC, ké tia Bx vuong géc véi tia MA & I va cit tia CM tai D.

1. Ching minh géc AMD = ABC va M A 1a tia phan giac géc BMD.

2. Chitng minh A 13 13 tam dudng tron ngoai tiép tam giac BCD va géc BDC c6 do 16n khong phu thudc vao

vi tri cua diem M.

3. Tia DA cit tia BC tai E va cit dudng tron (O) tai diém tht hai F, ching minh AB la tiép tuyén clia dudng
tron ngoai tiép tam gidc BEF.

4. Chitng minh AE - AF khong déi khi M di dong. Tinh AE - AF theo R va ABC = a.
Cau 4. Cho hai bat phuong trinh
3mxr—2m >x+1; m—2x <0

Tim m dé hai bat phuong trinh trén cé cting tép hop nghiem.
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New think - New life

fgs[)ﬁ THI VAO LGP 10

| 12 Sé Giao duc va Dao tao Ha No6i, nam hoc 1997 - 1998

A. Ly thuyét (2,0 diém)

Hoc sinh chon 1 trong 2 dé:
Dé 1: Dinh nghia cin bac hai s6 hoc va ching minh cong thiic vab = v/a - Vb véi a >0 va b > 0.
Dé 2: Néeu cac ddu hieu nhan biét tt giac noi tiép dudng tron.

B. Bai tap bat buoc (8 diém)

Cau 1. (2,0 diém)
Cho bidu thic A = ( 1 _1) : (\/6+1 \/6+2).

Va—1 a Va-2  Ja-1
1. Rit gon biéu thiic A.

) 1
2. Tim gia tri ciia a de A > 6

Cau 2. (2,0 diém)

Giai bai toan bing cach lap phuong trinh

Mot 6 to dy dinh di tit tinh A dén tinh B v6i van tdc 48 km/h. Sau khi di mot gis 6 to bi chan duong bdi xe
héa 10 phit. Do d6, dé dén tinh B ding han, xe phai tang tdc thém 6 km/h. Tinh quang dudng AB.

Cau 3. (4,0 diém)
Cho dusng tron (O; R), mot day CD c6 trung diém H. Trén tia ddi ciia tia DC 1y mot diém S va qua S ké cac
tiép tuyén SA, SB v6i dudng tron. Duong thing AB cit duong thing SO; OH lan lugt tai E va F.

1. Chitng minh ti gisc SEHF noi tiép duong tron.
2. Chitng minh OF - OS = R?
3. Ching minh OH - OF = OFE - OS.

4. Khi S di dong trén tia déi cia tia DC hay chitng minh dudng thing AB luon di qua mot diém cd dinh.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 13 Sd Giao duc va Dao tao Ha No6i, nam hoc 1997 - 1998

. 2 Ve +1 1 x+2
Cau 1. Cho biéu thic A = : .
au 1. Cho bieu thuc VT <m+\/5+1+1+\/5+x =

1. Rat gon biéu thic A.
2. Timz dé A =7.
Cau 2. Giai bai toan bing cach lap phuong trinh
Mot cong nhan dit dinh tinh lam 72 san pham trong mot thdi gian da dinh. Nhung trong thuye té xi nghiép giao

lam 80 san pham. Vi vay, mac di ngudi dé da lam thém mdi gid 1 sdn pham song thdi gian hoan thanh cong viéc

van ting so véi dy dinh 12 phit. Tinh ning suat du kién, biét ring mdi gio d6 lam khong qua 20 san pham.

Cau 3. Cho dudng tron tam O béan kinh R, mot day AB c6 dinh (AB < 2R) va mot diém M tity ¥ trén cung 16n
AB (M khac A va B). Goi I la trung diém ciia day SAB va (O’) 13 dudng tron di qua M v tiép xtc véi AB tai
A. Duong thang M1 cat (O), (O') lan lugt tai giao diém thi hai la N, P.

1. Chitng minh [A%2 = IP-IM.

2. Chiing minh tit giAc AN BP la hinh binh hanh.

3. Chiing minh IB la tiép tuyén clia dudng tron ngoai tiép tam giac BM P.

4. Chting minh khi M di chuyén thi trong tam G ctlia tam giac PAB chay trén mot cung tron ¢ dinh.

Cau 4. Trong hé toa do Oxy, cho parabol (P) :y = o2 va duong thang (d) : y = x + m. Tim m dé (d) cit hai
nhéanh clia (P) tai A va B sao cho tam giac AOB vuong tai O.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 14 Sé Giao duc va Pao tao Ha No6i, nam hoc 1998 - 1999

A. Ly thuyét (2,0 diém)
Hoc sinh chon 1 trong 2 dé:
Dé 1: Phat biéu tinh chit co ban ciia phan thitc dai s6. Cac déng thiic sau ding hay sai? Vi sao?

3(x2+1) 3. om —25

m—>5
2+1 77 15—5m m—3

or

Dé 2: Chiing minh réing néu canh géc vudng va canh huyén clia tam gidc vuong nay ti 1é v6i cdc canh goc

vudng va canh huyén ciia tam gidc vudng kia thi hai tam gisc vuéng dé dong dang.

B. Bai tap bat buoc (8 diém)

Cau 1. (2,5 diém)

. 2¢ + 1 1 x+4
Cho biéu thuc P = - 1l - — .
O brew tae <\/;s_1 \/§—1> ( x+\/§+1>

1. Rat gon biéu thic P.

2. Tim gié tri nguyén cla = dé P nhan gia tri nguyén duong.

Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh

Mot ngudi dy dinh di xe dap tit A dén B cach nhau 36km trong thdi gian nhat dinh. Sau khi di dugc nta
quang dudng ngusi dé ditng lai nghi 18 phit. Do d6 dé dén B ding hen ngusi d6 da tang van téc them 2km/h
trén quang dudng con lai. Tinh van téc ban dau va thsi gian xe lan banh trén duong.

Cau 3. (3,5 diém)
Cho tam gidc ABC vuong tai A, dudng cao AH. Dudng tron dudng kinh AH cit cic canh AB, AC lan lugt tai E
va F.

1. Chimg minh t@ giac AEHF' 1a hinh ch nhat.

2. Chiing minh AE - AB = AF - AC.

3. Dudng thang qua A vuong goéc véi EF cit canh BC tai I. Chitng minh I 1a trung diém ctia BC.

4. Chtng minh ring dién tich tam gidc ABC gap d6i dién tich hinh chit nhat AEHF thi tam gidac ABC vuong

can.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 15 Sdé Giao duc va Pao tao Ha No6i, nam hoc 1999 - 2000

A. Ly thuyét (2,0 diém)
Hoc sinh chon 1 trong 2 dé:
D& 1: Phét biéu hai quy tic d6i dau clia phan thic. Viét cong thie minh hoa cho trong quy téc. Ap dung thuc

hién phép tinh:
2a° n a’® + b?
a—>b b—a

Dé 2: Phat biéu dinh 1y vé géc noi tiép ciia duong tron. Ching minh dinh 1y trong truong hop tam O nim
trén mot canh cia goc.

B. Bai tap bat budc (8 diém)

Cau 1. (2,5 diém)
Chobiéuthﬁ’ch( v ! )( ! 2 )

Vi—-1 z—z \/5—|-1+$—1
1. Rat gon biéu thic P.
2. Tim cac gia tri ciia  dé P > 0.
3. Tim céc s6 m dé c6 cac gia tri ciia = thda man P - \/z = m — /.
Cau 2. (2,0 diém)

Giai bai todn bing cich lap phuong trinh

Mot xe tai va mot xe con ciing khdi hanh tit A dén B. Xe tai di v6i van toc 40 km/h, xe con di véi van toc
60 km/h. Sau khi mdi xe di dugc nita dudng thi xe con nghf 40 phit rdi chay tiép dén B; xe tai trén quing con lai

da tang van téc them 10km/h nhung vAn dén B cham hon xe con nita gio. Hay tinh quing duong AB.

Cau 3. (3,5 diém)

Cho dudng tron (O) va mot diém A ndm ngoai dudng tron. Tit A ké hai tiép tuyén AB, AC va cat tuyén AMN
v6i dudng tron (B, C, M, N thuoc dudsng tron vi AM < AN). Goi I 1 giao diém thit hai ciia dudng thing CFE
v6i dudng tron (E 1a trung diém citia MN).

1. Chitng minh bén diém A, O, E, C ciing nim trén mot dudng tron.
2. Chiing minh géc AOC = BIC.
3. Ching minh BI || MN.

4. Xac dinh vi trf cat tuyén AMN dé dién tich tam giac AIN 16n nhét.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 16 Sd Giao duc va Pao tao Ha No6i, nam hoc 2000 - 2001

A. Ly thuyét (2,0 diém)
Hoc sinh chon 1 trong 2 dé:

D& 1: Thé nao 1a phép thit mau ctia biéu thic 1y can. Viét cong thic téng quat. Ap dung tinh:

2—\/§+1—\/§
2 2

Dé 2: Phat biéu dinh ly vé géc c6 dinh bén trong dusng tron.
B. Bai tap bat buoc (8 diém)

Cau 1. (2,5 diém)

2 o Vo —4 3 [V +2 Nz
ChobleuthlmP—(\/E(f_2)+\/5_2>.< — >

1. Rat gon biéu thic P.

2. Tim gié tri cia P biét z = 6 — 21/5.
3. Tim cac gié tri cia n dé c6 x théa man P - (yz + 1) > /z +n.

Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh

Mot ca no chay trén song trong 8 gis, xudi dong 81km, ngudc dong 105km. Mot lan khac cling chay trén khic

song d6 ca no nay chay trong 4 giv, xudi dong 54km va nguge dong 42km. Hay tinh van téc khi xudi dong va

ngudc dong clia ca nod, biét van téc dong nude va van tdc rieng clia ca né khong doi.

Cau 3. (3,5 diém)

Cho dudng tron (O) dudng kinh AB = 2R, day M N vuong géc véi day AB tai I sao cho IA < IB. Trén doan
MTI lay diém E (E khac M va I). Tia AE cit v6i dudng tron tai diém thit hai K.

1. Chitng minh tt giac IEK B nai tiép duong tron.

2. Chitng minh tam gidc AME va tam gidc AKM dong dang va AM? = AE - AK.

3. Chitng minh AE - AK + BI - BA = 4R?.

4. Xac dinh vi trf diém I sao cho chu vi tam gidc MIO dat gia tri 16n nhét.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 17 Sdé Giao duc va Pao tao Ha No6i, nam hoc 2002 - 2003

A. Ly thuyét (2,0 diém)
Hoc sinh chon 1 trong 2 dé:
D& 1: Phét biéu dinh nghia va néu tinh chit ciia ham s bac nhét. Ap dung cho hai ham s6 bac nhét y = 0, 22—7
v iy = 5 — 62. Héi ham s6 ndo dong bién, ham s6 nao nghich bién? Vi sao?
Dé 2: Neu dau hien nhan biét tit gidc noi tiép duong tron.
B. Bai tap bat buoc (8 diém)

Cau 1. (2,5 diém)
ChobiéuthfrcP_<\/E x+2>;< Ve _\f4>_

T+ Vi+l 1-=z

1. Rat gon biéu thic P.
2. Tim gia tri ctia 2 dé P < 0.
3. Tim gia tri nhoé nhat cia P.

Cau 2. (2,0 diém)

Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:

Mot cong nhan di dinh lam 150 san pham trong mot thoi gian nhat dinh. Sau khi lam duge 2 gid véi nang suat
dy kién, ngudi do cai tién cac thao tac nén da ting nang suit duge 2 sén pham mdi gid vi vay da hoan thanh 150
san pham sém hon du kién 30 phit. Hay tinh ning suat dy kién ban dau.

Cau 3. (3,5 diém)

Cho dudng tron (O), duong kinh AB ¢6 dinh va mot dudng kinh EF bat ky (E khéc A va B). Tiép tuyén tai B
v6i dudng tron cit cac tia AE, AF lan lugt tai H va K. Tt A ké dudng thing vuong goc véi EF cit HK tai M.

1. Chtng minh t@ giac AEBF' 1a hinh chit nhat.
2. Chting minh t giic EFK H noi tiép dudng tron.
3. Chiing minh AM 1a trung tuyén clia tam giac AHK.

4. Goi P, @ la trung diém tuong ting cia BH, BK, xac dinh vi trf clia dudng kinh EF dé tit giac EFQP c6

chu vi nhé nhét.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 18 Sd Giao duc va Pao tao Ha N6i, nam hoc 2003 - 2004

A. Ly thuyét (2,5 diém)
Hoc sinh chon 1 trong 2 dé:

D& 1: Phat bidu va viét dang téng quat cia quy tic khai phuong mot tich. Ap dung: P =

V50— VB
—_—

Dé 2: Dinh nghi duong tron. Chiing minh ring duong kinh 1a day 16n nhat ctia dudng tron.
B. Bai tap bat buoc (8 diém)

Cau 1. (2,5 diém)
Chobiéuthﬁ’cpz<4\/5 &”C):(\/E—l 2)1

1.

2.

3.

2+\/E+4—x -2z VT
Rit gon biéu thiic P.

Tim gia tri cia = dé P = —1.

Tim m dé véi moi gié tri cta « > 9 ta c6 m(y/z —3) - P >z + 1.

Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:

Theo ké hoach, hai t6 san xuét 600 sdn pham trong mot thdi gian nhat dinh. Do 4p dung ki thuat méi nen t6 I da

vuot mic 18%, t6 I vugt miic 21%, vi vay trong thoi gian quy dinh ho da hoan thanh vugt mitc 120 sin pham.

Héi s6 san pham duge giao clia mdi t6 theo ké hoach?

Cau 3. (3,5 diém)

. . . 2 .
Cho dudng tron (O), dusng kinh AB ¢6 dinh, mot diem I nam gita A va O sao cho Al = gAO. Ké day M N
vuong géc véi AB tai I. Goi C la diém tity ¥ thuoe cung 16n M N (C khong tring véi M, N va B). Néi AC cit
MN tai E.

1.

Chitng minh bén diém C, O, H, N thuoc mot dudng tron.
Chitng minh tit gidsc IECB ndi tiép duge trong dudng tron.

Chitng minh tam giac AME dong dang vé6i tam giac ACM v AM? = AE - AC.

. Chitng minh AE - AC — AI - IB = AI>.

Hay x4c dinh clia diém C sao cho khodng cach tit N dén tam duong tron ngoai tiép tam giac CME 1a nhd
nhat.
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gs[)ﬁ THI VAO LGP 10

| 19 Sé Giao duc va Dao tao Ha N6i, nam hoc 2004 - 2005

A. Ly thuyét (2,5 diém)
Hoc sinh chon 1 trong 2 dé:

Dé 1: Dinh nghia phuong trinh bac nhét hai 4n s6 va nghiém ciia né. Hay tim nghiém chung ciia hai phuong
trinh: z +4y =3 va z — 3y = —4.

Dé 2: Phat biéu va chitng minh dinh 1§ géc c6 dinh & bén ngoai duong tron. Chitng minh dinh 1y trong trudng
hop hai canh ciia géc cat duong tron.

B. Bai tap bat buoc (8§ diém)

Cau 1. (2,5 diém)
Cho biéu thic P = <\/§—1> : (ﬁ_l + 1_\/§>.

Vi VEEE e

1. Rat gon biéu thic P.

2. Tim gia tri cia P khi x =

2
243

3. Tim céc gid tri ctia  théa man P - /z = 6y/x — 3 — /x — 4.
Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:
Dé hoan thanh mot cong viéc, hai t6 phai lam chung trong 6 gi. Sau 2 gi lam chung thi td hai bi diéu di lam
viec khac, t6 mot da hoan thanh nét cong viec con lai trong 10 gis. Hoi néu mdi t6 lam riéng thi sau bao lau sé
hoan thanh cong viéc.
Cau 3. (3,5 diém)
Cho duong tron (O; R), dudng thang d khong di qua O cit dudng tron tai hai diém A, B. Tt mot diém C trén d
(C nd3m ngoai dudng tron), ké hai tiép tuyén CM, CN t6i dudng tron (M, N thuoc (O)). Goi H la trung diém
ctia AB, duong thing OH cit tia CN tai K.

1. Ching minh bén diém C, O, H, N thuoc mot dudng tron.
2. Ching minh KN - KC = KH - KO.
3. Doan thang CO cat duong tron (O) tai I, ching minh I cach déu CM, CN, MN.

4. Mot dudng thang di qua O va song song v6i M N cét cac tia CM, CN lan lugt tai E va F. Xac dinh vi tri

cia diém C' trén d sao cho dién tich tam gidc CEF nhoé nhat.
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gs[)ﬁ THI VAO LGP 10

| 20 Sé Giao duc va Pao tao Ha N6i, nam hoc 2005 - 2006

A. Ly thuyét (2,5 diém)
Hoc sinh chon 1 trong 2 dé:
Dé 1: Neu diéu kien dé v/A c6 nghia.
Ap dung: Véi gia tri ndo cia z thi v/2z — 1 c¢6 nghia.
Dé 2: Phat biéu va chitng minh dinh 1y géc ¢6 dinh & bén trong dudng tron.
B. Bai tap bat buoc (8 diém)

Cau 1. (2,5 diém)
ChobiéuthfrcP_< ! 5‘[4) : <2+ TV )

Vi—2 2Jz—ux Voo Jr -2

1. Rat gon biéu thic P.

2. Tim gié tri ctia P khi 2 = 3=

3. Tim m dé c6 = thdéa man P = mz\/z — 2mz + 1.
Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:
Theo ké hoach, mot doi cong nhan phai hoan thanh 60 san pham trong mot thoi gian nhat dinh. Nhung do cai
tién ky thuat nén mdi gid mdi ngudi cong nhan d6 da lam thém 2 san pham. Vi vay, ching nhing da hoan thanh
ké hoach s6m hon dy dinh 30 phtit ma con vugt miic 3 san pham. Hoi theo ké hoach, mdi gi ngudi cong nhan dé
phai lam bao nhiéu san pham?
Cau 3. (3,5 diém)
Cho tam gidc ABC vuong tai A. Lay diém M tuy y gitta A vd B. Dudng tron dudng kinh BM cit duong thing
BC tai diém thit hai 1a E. Cac dudng thing CM, AE lan lugt cit dudong tron tai cac diém thit hai 1a H va K.

1. Chitng minh ring t giac AMEC 13 ti gidc noi tiép.
2. Chitng minh ACM = KHM theo R.
3. Chitng minh cac duong thing BH, EM va AC dong quy.

4. Gia sit AC < AB, hay xac dinh vi trf ctia M dé ti giac AHBC 1 hinh thang can.
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Cau 1. (2,5 diém)
a+3va+2 a++/a

Var2)(Va—1) a1

1. Rat gon biéu thic P.

(1 1

ho bidu thic P = : .
Cho bieu thtc <ﬁ+1+\/ﬁ—1>

Va+1
8

. 1
2. Tim gia tri ctia a dé B > 1.

Cau 2. (2,5 diém)

Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:

Mot ca no xudi dong trén mot khiic song tit bén A dén bén B dai 80 km, sau dé lai nguge dong dén dia diém C
cach bén B 72km. Thdi gian ca no xudi dong it hon thoi gian ngude dong la 15 phut. Tinh van tbc rieng cla ca
n6 biét van toc clia dong nude 1a 4km/h.

Cau 3. (1,0 diém)

Tim toa do giao diém A va B ciia do thi hai ham s6 y = 22+ 3 va y = 2. Goi D va C lan lugt 1 hinh chiéu vuong
gbc cia A va B trén truc hoanh. Tinh dién tich t& gidc ABCD.

Cau 4. (3,0 diém)

Cho dusng tron (O) dudng kinh AB = 2R, C la trung diém ctia OA va day M N vudng goc véi OA tai C. Goi K
la diém tiy ¥ trén cung nhé BM, H la giao diém ctia AK va MN.

1. Chitng minh ring BCHK la t gi4c noi tiép.
2. Tinh tinh AH - AK theo R.
3. Xac dinh vi trf ctia diém K dé (KM + KN + K B) dat gié tri 16n nhat va tinh gia tri 16n nhat do.

Cau 5. (1,0 diém)
Cho hai s6 duong z, y théa man diéu kién « + y = 2. Ching minh: z%y? (22 + y?) < 2.
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Cau 1. (2,5 diém)
Cho bidu thite P — Y7 3 Oy —4

Vi-1 Virl o1

1. Rat gon P.

) 1
2. Tim gia tri cta = de P < 3

Cau 2. (2,5 diém)
Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:
Mot ngudi di xe dap tit A dén B cach nhau 24 km. Khi tit B tré vé A ngudi d6 tang van téc them 4km/h so véi
lac di, vi vay thai gian vé it hon thdi gian di 30 phat. Tinh van téc ctia ngudi di xe dap khi di tit A dén B.
Cau 3. (1,0 diém)
Cho phuong trinh 22 + bz + ¢ = 0.
1. Giai phuong trinh khi b = -3, ¢ = 2.
2. Tim b, ¢ dé phuong trinh c6 hai nghiéem phan biét va tich ctia chiing bang 1.
Cau 4. (3,5 diém)
Cho duong tron (O; R) tiép xtc véi duong thang d tai A. Tréen dudng thang d 13y diém H (H khéac A) va AH < R.
Qua H ké duong thing vuong géc véi d cat dudng tron tai hai diém phan biet F, B (E nim gita B va H).
1. Chtng minh ABE = EAH va tam gidc ABH dong dang véi tam gidac EAH.
2. Lay diém C tren duong thing d sao cho H la trung diém ciia AC, dudng thing CE cit AB tai K. Chiing
minh tit gisac AHEK noi tiép.
3. Xac dinh vi tri ctia didm H dé AB = RV3.

Cau 5. (0,5 diém)
Cho dudng théng y = (m — 1)z + 2. Tim m dé khoang cach tit goc toa do O t6i dudng thang d6 16n nhat.
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Cau 1. (2,5 diém)
Cho biéu thite P — [ —= + —Y~ ) VT

1. Rat gon P.

2. Tinh gia tri cta P khi x = 4.

. 13
3. Tim gia tri cua = de P = 3

Cau 2. (2,5 diém)

Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:

Thang thit nhat hai t6 san xuat duge 900 chi tiét may. Thang thit hai t& I vugt mitc 15% va t6 11 vugt mic 10%
so v6i thang thit nhat, vi vay hai t6 da san xuat duge 1010 chi tiét may. Héi thang thit nhat mdi td san xuat duge
bao nhiéu chi tiét may?

Cau 3. (1,0 diém)

Cho parabol (P) :y = iﬁ va dudng thing (d) : y = mz + 1.

1. Ching minh véi moi gia tri ctia m duong thang (d) luon cat parabol (P) tai hai diém phan biet A, B.
2. Tinh dién tich tam gidc AOB theo m (O la gbc toa do).

Cau 4. (3,5 diém)
Cho duong tron (O) c6 dudng kinh AB = 2R va F la diém bat ky trén dudng tron dé (E khac A va B). Duong
phan giac géc AEB cat doan AB tai F va cit dudng tron (O) tai diém tht hai K.

1. Chitng minh tam giac KAF dong dang véi tam giac KEA.

2. Goi I la giao diém ctia dudng trung truc doan EF v6i OF. Ching minh duong tron (I) ban minh IF tiép
xic véi duong tron (O) tai E va tiép xtc véi duong thing AB tai F.

3. Chiing minh MN || AB, trong d6 M va N lan lugt la giao diém thi hai cia AE, BE v6i duong tron ().

4. Tinh gi4 tri nhé nhat ciia chu vi tam gidc K PQ theo R khi E chuyén dong trén duong tron (O), véi P la
giao diém clia NF va AK, Q la giao diém ctia MF va BK.

Cau 5. (0,5 diém)
Tim gia tri nhé nhat cta biéu thic: P = (z — 1)4 + (z - 3)4 +6(z — 1)2(90 - 3)2.
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Cau 1. (2,5 diém)

. x 1 1
Cho biéu thic A =
o bred ¢ a:—4+\/5—2+\/a?+2

1. Rit gon biéu thitc A.

, V6i z > 0, x # 4.

2. Tinh gia tri ctia biéu thiic A khi x = 25.

. 1
3. Tim gia tri cua = de A = -3

Cau 2. (2,5 diém)

Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:

Hai t6 san xuét ciing may mot loai 4o. Néu t6 thi nhat may trong 3 ngay, t6 thit hai may trong 5 ngay thi ca hai
t6 may dugc 1310 chiée do. Biét ring trong mdi ngay t6 thit nhit may duge nhiéu hon t6 thit hai 10 chiée ao. Hoi
mbi t& may trong mot ngay dudgc bao nhiéu chiéc 40?

Cau 3. (1,0 diém)

Cho phuong trinh: z2 — 2(m + 1)z + m? 4+ 2 =0 (z la an).

1. Giai phuong trinh da cho véi m = 1.
2. Tim céc gia tri cia m dé phuong trinh da cho c¢6 hai nghiém x7, x5 thdéa méan hé thiic 33% + x% =10.

Cau 4. (3,5 diém)
Cho duong tron (O; R) va diém A nim ngoai dudng tron. Ké cac tiép tuyén AB, AC véi duong tron (B, C la tiép

diém).
1. Chitng minh tt giac ABOC i tit giac noi tiép.
2. Goi E la giao diém ctia BC va OA. Chitng minh BE vuéng goc véi OA va OF - OA = R2.

3. Trén cung nho BC' cua dudng tron (O; R) lay diém K bat ky (K khac B va C). Tiép tuyén tai K clia dudng
tron (O; R) cit AB, AC theo thi ty tai cac diém P va Q. Chiing minh tam giac APQ c6 chu vi khong déi
khi K chuyén dong trén cung nhé BC.

4. Duong thang qua O, vuong goc véi OA cit cac duong thing AB, AC theo thit ti tai cac diém M, N. Chitng
minh PM + QN > MN.

Cau 5. (0,5 diém)

1 / 1 1
Giai phuong trinh: \/x2 1 + /22 +x+ i= 5(2x3—|—x2—|—2:c—i-1).
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Cau 1. (2,5 diém)
2
Cho P — V7 Voo 3o+

i3 i—3 1-9

1. Rat gon biéu thic P.

,v6ixz >0,z #09.

. 1
2. Tinh gia tri cha = de P = 3
3. Tim gi4 tri 16n nhat cta P.

Cau 2. (2,5 diém)
Giai bai toan bing cach 1ap phuong trinh hodc hé phuong trinh:
Mot manh vudn hinh chi nhat c6 do dai dudng chéo 13 13m va chidu dai 16n hon chiéu rong 14 7m. Tinh chiéu dai

va chiéu rong ctia manh dat d6?

Cau 3. (1,0 diém)
Cho parabol (P) :y = —2% va dudng thing (d) : y = mx — 1.

1. Chitng minh véi moi m thi (d) luon cit (P) tai hai diém phan biat.
2. Goi 1, w2 12 hoanh do giao diém ciia (d) va (P) Tim gia tri cta m dé
l‘?xz + IliE% —T1T9 =3
Cau 4. (3,5 diém)

Cho dudng tron (O; R), dudng kinh AB = 2R va diém C thuoc dudng tron d6 (C khac A va B), D thuoc day BC
(D khac B va C). Tia AD cat cung nhd BC tai E, tia AC cat BE tai F.

1. Chitng minh t¢ giac FCDE nai tiép.
2. Ching minh DA-DFE = DB - DC.

3. Chting minh CFD = OCD. Goi I la tam dudng tron ngoai tiép ti giac FCDE, chitng minh IC 14 tiép tuyén

ctia duong tron (O)
4. Cho biét DF = R, chiing minh tan AFB = 2.

Cau 5. (0,5 diém)
Gii phuong trinh 2 + 4o+ 7= (z +4)Va? + 7.
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Cau 1. (2,5 diém)
Choa= YT __10Vr 5
Vr—=5 x—-25 Jr+5

1. Rat gon biéu thiic A.

v6i x > 0, © # 25.

2. Tinh gia tri cia A khi z = 9.

, 1
3. TimxdéA<§.

Cau 2. (2,5 diém)

Giai bai toan bing cach 1ap phuong trinh hodc hé phuong trinh:

Mot doi xe theo ké hoach chd hét 140 tin hang trong mot sd ndy quy dinh. Do m&i may doi dé chd vugt mic 5
tdn nén doi da hoan thanh sém hon thdi gian quy dinh 1 ngay va chd them dude 10 tan. Héi theo ké hoach doi xe
chd hang hét bao nhiéu ngay?

Cau 3. (1,0 diém)

Cho parabol (P) :y = 2% vi dudng thang (d) : y = 22 — m? + 9.

1. Tim toa do giao diém ciia parabol (P) va duong théng (d) khi m = 1.
2. Tim m dé dudng thang (d) cat parabol (P) tai hai diém nam vé hai phia ctia truc tung.

Cau 4. (3,5 diém)

Cho dudng tron tam O, dudng kinh AB = 2R. Goi d; va d lan lugt 1a hai tiép tuyén clia dudng tron (O) tai hai
diém A va B. Goi I la trung diém ctia OA va E la diém thuoc dudng tron (O) (E khong trung véi A va B). Duong
théng d di qua diém E va vuong géc v6i ET cit hai duong thing di, do 1an luct tai M, N.

1. Chiing minh AMET 1a ti¢ giac nai tiép.
9. Chitng minh ENT = EBI va MIN = 90° .
3. Chung minh AM - BN = Al - BI.

4. Goi F la diém chinh giita cung AB khong chita F ciia dudng tron (O) Hay tinh dién tich cia tam giac MIN
theo R khi ba diém E, I, F thing hang.

Cau 5. (0,5 diém)
. . 1
Véi z > 0, tim gi4 tri nhé nhét cta bidu thic M = 422 — 3z + . + 2011.
x
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Cau 1. (2,5 diém)

Vr+4

1. Cho bidu thic A = Jito

Tinh gia tri ciia biéu thiic khi 2 = 36.

\/5+4+f74 VT +2

3. V6i cac biéu thitc A va B néi trén, hay tim cac gia tri nguyen clia @ dé gia tri ciia biéu thiic B - (A — 1) 1a

, 4 16
2. Riit gon bidu thitc B = ( v ) LI iz >0, 2 # 16).

s6 nguyen.

Cau 2. (2,0 diém)

Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:

Hai ngudi cung lam chung mot cong viéc trong % gid thi xong. Néu mdi ngudi lam mot minh thi thsi gian dé
ngudi thit nhat hoan thanh céng viée it hon ngudi thit hai 14 2 gidg. Héi néu lam mot minh thi mdi ngudi phai lam
trong bao nhiéu gio dé xong cong viec?

Cau 3. (1,5 diém)
2
1. Giai hé phuong trinh: g
z

2. Cho phuong trinh z2 — (4m — 1)x +3m? —2m =0 (an x). Tim m dé phuong trinh c¢6 hai nghiém phan bigt

71, 2o thda man diéu kien 22 + 23 = 7.

Cau 4. (3,5 diém)
Cho duong tron (O; R) c6 duong kinh AB. Ban kinh CO vuong goéc véi AB, M la diém bat ky trén cung nhé AC
(M khac A va M khac C'), BM cat AC tai H. Goi K 1a hinh chiéu ciia H trén AB.

1. Chitng minh t& giac CBK H 13 t1 giac noi tiép.
2. Chtng minh ACM = ACK.

3. Trén doan thing BM lay diém E sao cho BE = AM. Chitng minh tam giac ECM la tam gidc vuong can
tai C.

4. Goi d la tiép tuyén ctia dudng tron tai (O) tai diém A. Cho P la mot diém ndm trén d sao cho hai diém P, C
AP -MB

VA R. Chiing minh dudng thing PB di qua trung

nadm trong ciing mot nia mat phing bd AB va
diém ctia doan thang HK.
Cau 5. (0,5 diém)
22 4 92
xy

V6i x, y 1a cac s6 duong thoéa man diéu kien z > 2y. Tim gia tri nhé nhat ciia biéu thic M =
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Cau 1. (2,0 diém)

, 2 -1 2 1
Vé6i x > 0, cho hai biéu thic A = —i_\/EVZaB:\/5 + VT +

N N3 z+T
1. Tinh gi4 tri biéu thic A khi 2 = 64.

2. Rit gon biéu thitc B.

A 3
3. Tinh xz dé — > —.
1nzeB>2

Cau 2. (2,0 diém)

Giai bai toan bing cach 1ap phuong trinh hodc hé phuong trinh:

Quéang duong tit A dén B dai 90km. Mot ngusi di xe may tit A dén B. Khi dén B, ngudi d6 nghi 30 phit roi quay
tré vé A v6i van toc 16n hon van toc lac di 1d 9km/h. Thai gian ké tit lic bat dau di tit A dén lac tré vé A 1a 5

gis. Tinh van tdc xe may lac di tit A dén B.

Cau 3. (2,0 diém)

3(z+1)+2(x+2y) =4
1. Giai hé phuong trinh: (x ) (m y)

Az +1)—2(z+2y) =9
2. Cho parabol (P) Ty = %xz va dudng thing (d) : y = mx — %mQ +m+ 1.
a) V6i m = 1, xéac dinh toa do giao diém ctia A, B cta (d) va (P).
b) Tim céc gia tri ctia m dé (d) cat (P) tai hai diém phan biét ¢6 hoanh do x;, 2 sao cho |:c1 - xg‘ = 2.
Cau 4. (3,5 diém)

Cho dudng tron (O) va diém A ndm bén ngoai (O). K8 hai tiép tuyén AM, AN v6i duong tron (O). Mot duong
thing d di qua A cit duong tron (O) tai hai diém B, C' (AB < AC, d khong di qua tam O).

1. Chiing minh t¢ gisac AMON nai tiép.
2. Chiing minh AN? = AB - AC. Tinh do dai doan thing BC khi AB = 4cm, AN = 6 cm.
3. Goi I la trung diém BC. Duong thing NI cit duong tron (O) tai diém thit hai 7. Chiing minh MT || AC.

4. Hai tiép tuyén ctia duong tron (O) tai B va C cat nhau tai K. Ching minh K thuoc mot dudng thang co
dinh khi d thay ddi va théa méan diéu kieén dau bai.

Cau 5. (0,5 diém)

P 1 1
Véi a, b, ¢ 1a cac s6 duong théa man a + b + ¢ + ab + bc + ca = 6abc. Ching minh: M = — 4+ —

1
a? b2+§23'
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Cau 1. (2,0 diém)

ﬁ+1khim:9.
Vo —1

1. Tinh gi4 tri ctia bidu thic A =

x+2\/5+\/5+2 Ve +1

Vo +
Vi oo
b) Tim cic gid tri ctia x dé 2P = 2,/x + 5.

. —9 1 1
2. Chobiéuthﬁ’ch( x >‘/E L voiz >0, 7 £ 1.

a) Chiing minh réng P =

Cau 2. (2,0 diém)

Giai bai toan bing cach lap phuong trinh hodic hé phuong trinh:

Mot phan xudng theo ké hoach phai san xuat 1100 san pham trong mot sé ngay quy dinh. Do mdi ngay phan
xuéng dé san xudt vugt mic 5 san pham nén phan xudng da hoan thanh ké hoach sém hon thoi gian quy dinh 2

ngay. Héi theo ké hoach, mdi ngay phan xudng phai san xuit bao nhiéu sin pham?
Cau 3. (2,0 diém)

4 1
—— =5
1. Giai heé phuong trinh: ITy yg
I —
r+y y—1

2. Trén mat phang toa do cho dudng thang (d) : y = —x + 6 va parabol (P) :y = 2.

a) Tim toa do giao diém cta (d) va (P).

b) Goi A, B la giao diém cta (d) va (P). Tinh dién tich clia tam giac AOB.

Cau 4. (3,5 diém)
Cho duong tron (O; R) c6 dudng kinh AB c6 dinh. Vé dudng kinh M N clia dudng tron (O; R) (M khac A, M
khac B). Tiép tuyén ctia duong tron (O; R) cét cdc dudng théng AM, AN lan lugt tai céc diém Q, P.

1. Chtng minh t@ giac AM BN 1a hinh chit nhat.
2. Chiing minh 4 diém M, N, P, Q cing thuoc mot dudng tron.

3. Goi E la trung diém ctia BQ. Duong thing vuong goc véi OF tai O cit PQ tai F. Chting minh F 1 trung
diém ctia BP va ME || NF.

4. Khi duong kinh M N quay quanh tam O va thoéa man diéu kién dé bai, xac dinh vi trf clia dudng kinh M N
dé tit gisc M NPQ c6 dién tich nhd nhét.

Cau 5. (0,5 diém)

V6i a, b, c 1a cac s6 duong théa man diéu kién a 4+ b+ ¢ = 2. Tim gia tri 16n nhét ciia biéu thic

Q:\/2a+bc+\/2b+ca+\/20+ab
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Cau 1. (2,0 diém)

. . .
Cho hai bidu thitc P = 23 v it NG

\/3?—2an:\/5+2 x—4
1. Tinh gi4 tri biéu thic P khi z = 9.

, V6i x> 0, x # 4.

2. Rit gon biéu thic Q.

. P .
3. Tim gia tri clia * de — dat gié tri nho nhat.

Q
Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:
Mot tau tudn tra chay nguge dong 60 km, sau d6 chay xudi dong 48km trén ciing mot dong song cé van tdc clia
dong nuée 1a 2km/gis. Tinh van téc clia tau tuan tra khi nude yen ling, biét thoi gian xuo6i dong it hon thoi gian

nguge dong 1 gio.

Cau 3. (2,0 diém)

2z +y) +Vr+l=4
(z+y) -3V +1=-5

1. Giéi hé phuong trinh:

2. Cho phuong trinh 2% — (m +5)x + 3m +6 = 0 (z 1a an sd).
a) Chitng minh phuong trinh luoén c6 nghiém v6i moi s6 thirc m.
b) Tim m dé phuong trinh c¢6 hai nghiém 1, xo 1a do dai hai canh géc vuong clia mot tam giac vuong co6 do
dai canh huyén béng 5.
Cau 4. (3,5 diém)
Cho nita dudng tron tam O c6 dudng kinh AB. Lay diém C trén doan AO (C khac A, C khac O). Dudng thing
di qua C va vuong goc véi AB cat nita dudng tron tai tai K. Goi M 1a diém bat ki trén cung KB (M khac K, M
khac B). Dudng thing CK cét cac dudng thing AM, BM lan lugt tai H va D. Duong thing BH cit nita duong
tron tai diém thi hai N.
1. Chitng minh tit gisdc ACM D 1a t1& gidc noi tiép.
2. Chiing minh CA-CB =CH -CD.
3. Chitng minh ba diém A, N, D thing hang v& tiép tuyén tai N clia dudng tron di qua trung diém ctia DH.

4. Khi M di dong trén cung K B, chitng minh dudng thing M N ludn di qua mot diém cb dinh.

Cau 5. (0,5 diém)
Véi cac s6 thuc khong am a, b théa man a? + b = 4.
ab

Tim gia tri nhé nhét va gia tri 16n nhat ciia biéu thic M = ————.
a+b+2
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 31 Sé Giao duc va Dao tao Ha No6i, nam hoc 2016 - 2017

Cau 1. (2,0 diém)

R 2 — 24
Cho hai biéu thic A = VT + Ve

! a B
_ ' wB=
VvV +8 Vo —3 x—9
1. Tinh gi4 tri biéu thic A khi 2 = 25.

Vz+8
Vr+3

3. Tim z dé biéu thitc P = A - B c6 gia tri la s6 nguyén.

,v6ixz >0,z #09.

2. Chitng minh ring B =

Cau 2. (2,0 diém)
Giai bai toan bang cach lap phuong trinh hodc hé phuong trinh:
Mot manh vuton hinh chi nhat c¢6 dién tich 720 m?2. Néu tang chi¢u dai thém 10 m va gidm chiéu rong 6 m thi dién

tich manh vuon khong ddi. Tinh chiéu dai va chiéu rong cia manh vudn.

Cau 3. (2,0 diém)

3z 2
cpipa . ) —1 y+2
1. Giai hé phuong trinh: 9 1

- _—5
r—1 y+2
2. Trong mit phang toa do Ozy, cho duong thing (d) : y = 3z +m? — 1 va parabol (P) cy =22
a) Ching minh (d) luon c&t (P) tai hai diém phan biét v6i moi m.

b) Goi 21, T2 1 hoanh do céc giao diém ciia (d) va (P) Tim m dé (ml + 1) (xg + 1) =1.

Cau 4. (3,5 diém)

Cho duong tron (O) va mot diém A nédm ngoai dudng tron. Ké tiép tuyén AB véi dudng tron (O) (B la tiép diém)
va dudng kinh BC. Trén doan OC lay diém I (I khac C, I khac O). Duong théng AT kéo dai cit (O) tai hai diém
D va E (D nim gitta A va E). Goi H la trung diém doan DE.

1. Chitng minh bén diém A, B, O, H ciing nim trén mot dudng tron.

AB  BD
2. Chu inh — = —.
ng minh —— = ——
3. Dudng thing d di qua diém F song song v6i OA, d cit BC tai diém K. Ching minh HK song song v6i DC.
4. Tia CD cit AO tai P, tia EO cit BP tai F. Chiing minh t& gisc BECF 13 hinh chit nhat.

Cau 5. (0,5 diém)
Véi céac s thyc x, y théa mén x — vz +6 = /5y + 6 — 4.
Tim gia tri nhé nhat va gid tri 16n nhét cta bidu thic P =z + y.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 32 Sé Giao duc va Dao tao Ha No6i, nam hoc 2017 - 2018

Cau 1. (2,0 diém)

R 2 20— 2
Cho hai biéu thic A = ks 3 3 0 Vo

B— Gz >0,z %25
Jz—5 Joib T zog5 Vel #

1. Tinh gi4 tri biéu thic A khi z = 9.

2. Chitng minh ring B = ﬁ
3. Tim tat ca céc gia tri chia x dé A= B |z — 4.
Cau 2. (2,0 diém)
Giai bai toan bang cach lap phuong trinh hodc hé phuong trinh:
Mot xe 6t6 va mot xe may ciing khéi hanh tit A dé di dén B véi van tdc clia mdi xe khong ddi trén toan bo quang
duong AB dai 120km. Do van téc xe 6t6 16n hon van tdc xe may la 10km/h nén xe 6t6 dén B sém hon xe méy

36 phat. Tinh van toc clia mdi xe.

Cau 3. (2,0 diém)

VI+2/y—1=5
WE—y—T1=2

1. Giéi hé phuong trinh:

2. Trong mit phang toa do Ozy, cho duong théng (d) : y = ma + 5.
a) Ching minh réng dudng thang (d) luon di qua diém A(0;5) v6i moi gid tri ctia m.
b) Tim tat ca cac gia tri ciia m dé duong thang (d) cat parabol (P) : y = 2? tai hai diém phan biét c¢6 hoanh

do 1an lugt 1a xq, xo (Vi 21 < 2) sao cho |zq| > |za|.

Cau 4. (3,5 diém)
Cho dudng tron (O) ngoai tiép tam giac ABC. Goi M va N lan lugt 1a diém chinh giita cung nhé AB va cung nho
BC. Hai day AN va C'M cit nhau tai diém I. Day M N cét cac canh AB va BC lan lugt tai cac diém H va K.

1. Chimg minh bén diém C, N, K, I cting thuoc mot dudng tron.
2. Chitng minh NB?2 = NK - NM.
3. Chitng minh tit gidc BHIK la hinh thoi.

4. Goi P, @ lan luct 1a tam ciia cac dudng tron ngoai tiép tam giac M BK, tam giac MCK va E la trung diém
ctia doan P(Q). V& duong kinh ND clia dudng tron (O) Chitng minh ba diém D, E, K thing hang.

Cau 5. (0,5 diém)
Cho cac sb thuc a, b, ¢ thay doi luén théa man: @ > 1, b>1, ¢ > 1 va ab+ bc + ca = 9.

Tim gi4 tri nhé nhat va gia tri 16n nhat ctia biéu thitc P = a? + b? + 2.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 33 Sé Giao duc va Dao tao Ha No6i, nam hoc 2018 - 2019

Cau 1. (2,0 diém)

Cho hai biéu thite 4= YT 4 3v/T +

B = véiz >0,z #1.

V-1 " T 2xv2/z-3 Jz+3
1. Tinh gi4 tri biéu thic A khi z = 9.

1
V-1

2. Chitng minh ring B =

3. Tim tat ci cac gia tri cla  dé = > = + 5.

ool
RS

Cau 2. (2,0 diém)
Giai bai toan bing cach lap phuong trinh hodc hé phuong trinh:
Mot manh dat hinh chit nhat ¢6 chu vi bang 28 mét vi do dai dudng chéo bing 10 mét. Tinh chidu dai va chiéu

rong ciia manh dat dé theo don vi mét.

Cau 3. (2,0 diém)

Az —|y+2/=3
1. Giai hé phuong trinh:

z+2|y+2/=3
2. Trong mit phang toa do Oxzy, cho duong thing (d): y = (m +2)x + 3 va (P) sy =22
a) Ching minh réng (d) luon cat (P) tai hai diém phan biét

b) Tim tat ca cac gia tri cia m dé (d) cat (P) tai hai diém phan biét ¢6 hoanh do la céc sb nguyeén.

Cau 4. (3,5 diém)

Cho dudng tron (O; R) véi day cung AB khong di qua tam. Lay diém S 1a mot diém bat ky trén tia doi ctia tia
AB (S khac A). Tit diém S vé hai tiép tuyén SC, SD vé6i dudng tron (O; R) sao cho diém C nim trén cung nho
AB (C, D la cac tiép diém). Goi H la trung diém ctia doan thang AB.

1. Chitng minh nam diém C, D, H, O, S thudc dusng tron dusng kinh SO.
2. Khi SO = 2R, hay tinh do dai doan thing SD theo R va tinh s6 do CSD.

3. Dudng thang di qua diém A va song song véi dudsng thang SC, cit cac doan thing CD tai diém K. Chiing
minh tit gidc ADHK la tit gidc noi tiép va duong thing BK di qua trung diém ctia doan thing SC.

4. Goi E la trung diém ctia doan thang BD va F' la hinh chiéu vuong goc ciia diém E trén duong thing AD.
Chitng minh ring, khi diém S thay déi trén tia di ciia tia AB thi diém F luon thuoc mot dudng tron cb
dinh.

Cau 5. (0,5 diém)
Tim gi4 tri nhé nhat cta biéu thitc P = /1 —z + /1 + 2 + 2/=.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 34 Sé Giao duc va Dao tao Ha No6i, nam hoc 2019 - 2020

Cau 1. (2,0 diém)

, 4 1 15 — 2 1
Cho hai biéu thite 4 = ~WEHD op_ (15-ve | L VrH  vGiz >0, £ 25.
25 —x r—25  Jr+5) x—5

1. Tinh gi4 tri biéu thic A khi 2 = 9.
2. Rit gon biéu thitc B.
3. Tim tat ci cac gia tri nguyén ctia 2 dé biéu thic P = A - B dat gia tri nguyeén 16n nhat.
Cau 2. (2,5 diém)
1. Gidi bai todn sau bang cdch lap phuong trinh hodc phuong trinh:
Hai cong nhan cling lam chung mot cong viéc thi sau 15 ngay lam xong. Néu do6i thit nhat lam riéng trong 3

ngay 1oi ding lai vA doi thit hai lam tiép cong viéc d6 trong 5 ngay thi ca hai doi hoan thanh dude 25% cong

viec. H6i néu mdi doi lam riéng thi trong bao nhiéu ngdy mdi lam xong cong viéc?
2. Mot bdn nudce inox ¢6 dang nhu mot hinh tru véi chiéu cao 1,75m va dien tich day 1a 0,32m?2. Héi bon nude
nay dung day duge bao nhieu mét khdi nuée? (Bé qua bé day ctia bon nudc).
Cau 3. (2,0 diém)

1. Giai phuong trinh: z* — 722 — 18 =0

2. Trong mit phing toa do Oxy, cho dusng thang (d): y = 2mx — m? + 1 va (P) Dy =22,

a) Ching minh réng (d) luon cét (P) tai hai diém phan biét

b) Tim tat cid céc gia tri ctia m dé (d) cat (P) tai hai diém phan biét c¢6 hoanh do z;, z» théa méin
1 1 2
— = =- +1.
(o T2 T1T2

Cau 4. (3,0 diém)
Cho tam giac ABC c6 ba géc nhon (AB < AC) nai tiép duong tron (O). Hai dudng cao BE va CF clia tam giac
ABC cit nhau tai diém H.

1. Chitng minh bén diém B, C, E, F ciing thuoc mot dudng tron.
2. Chitng minh duong thing OA vuong goc véi duong thing EF.

3. Goi K la trung diém ctia doan théng BC. Duong thing AO cit duong thing BC tai diém I, dudng thing
EF cit duong thing AH lai diém P. Chiing minh tam gidc APE dong dang véi tam gidc AIB va dudng
thang K H song song v6i dudng thang IP.

Cau 5. (0,5 diém)
Cho biéu thiic P = a* + b* — ab, a, b 1 cac s6 thuc théa man a? + b? + ab = 3.

Tim gia tri 16n nhat vi nhé nhét clia bidu thic P.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 35 Sé Giao duc va Dao tao Ha No6i, nam hoc 2020 - 2021

Cau 1. (2,0 diém)

Cho hai bidu thiie A = Y2 L o 3 Ji+5

B = — ,v6ix >0,z # 1.

\/§+2va Ve-1 z-1
1. Tinh gi4 tri biéu thic A khi z = 4.

2

Vi+1

3. Tim tat ci gia tri clia o dé biéu thitc P = 2A - B + y/z dat gia tri nho nhét.

2. Chiing minh B =

Cau 2. (2,0 diém)

1. Gidi bai todn sau bang cdch lap phuong trinh hodc phuong trinh:

Quang dudng tit nha An dén nha Binh dai 3km. Budi sang, An di bo tit nha An dén nha Binh. Budi chiéu

cling ngay, An di xe dap tit nha Binh vé nha An trén cting mot quiang dudng dé véi van téc 16n hon van téc

di bo ctia An 1a 9km/h. Tinh van t6c di bo ctia An, biét réing thsi gian di budi chiéu it hon thoi gian di budi

sang la 45 phit. (Gia dinh ring An di bo v6i van téc khong ddi trén toan bo quiang dusng dé.)

2. Mot qua bong ban c6 dang mot hinh cau c6 ban kinh bing 2cm. Tinh dién tich bé mit ciia qui béng ban

dé (lay 7 ~ 3,14).

Cau 3. (2,5 diém)

1. Giai hé phuong trinh:
dr— —— =3
x =
2. Trong mit phang toa do Ozy, xét duong thing (d): y = max + 4 v6i m # 0.
a) Goi A la giao diém ciia dudng thing (d) véi truc Oy. Tim toa do diém A.

b) Tim tat ca cac gia tri cia m dé (d) cit truc Ox tai diém B sao cho tam giac OAB la tam giac can.

Cau 4. (3,0 diém)

Cho tam gidc ABC c6 ba géc nhon va dudsng cao BE. Goi H vd K 1an lugt 1 chan cidc dudng vuong goéc ké tit

diém E dén cac dudng thing AB va BC.
1. Chitng minh t& giac BHEK 13 t giac noi tiép.

2. Chiing minh BH - BA = BK - BC.

3. Goi F 1a chan dudng vudng goc ké tit diém C dén dudng thang AB va I 1a trung diém clia doan thing EF.

Chitng minh ba diém H, I, K la ba diém thing hang.

Cau 5. (0,5 diém)
Giai phuong trinh \/z + /32 — 2 = 22 + 1.
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New think - New life

gs[)ﬁ THI VAO LGP 10

| 36 Sé Giao duc va Dao tao Ha No6i, nam hoc 2021 - 2022

Cau 1. (2,0 diém)

R 2
Cho hai biéu thic A = Ve 3z +9

N3 .
a B = - Giz>0 9.
\/5+3va Ji=3 :1;,9"’1$— , T F
1. Tinh gi4 tri biéu thic A khi 2 = 16.

3
Vo +3

2. Chiing minh ring A+ B =

Cau 2. (2,5 diém)

1. Gidi bai todn sau bang cdch lap phuong trinh hodc phuong trinh:
Mot t6 san xuét phai lam xong 4800 bo do bao ho y té trong mot sb6 ngay quy dinh. Thuc té mbi ngay t6 dé
da lam dugc nhiéu hon 100 bo dd bdo vé y té so v6i véi s6 bo dd bao ho y té phai lam trong mot ngay theo
ké hoach. Vi thé, 8 ngay trudc khi hét thoi han, t6 da lam xong 4800 bo dd béo ho y té. Héi theo ké hoach,
mdi ngay t6 san xuit phai lam bao nhieu bo do bao ho y té? (Gia dinh ring s6 bo do bao ho y té t6 d6 lam

xong trong mdi ngay la bang nhau).

2. Mot thiing nuéc c6 dang hinh tru cé chiéu cao 1,6 m v ban kinh day 14 0,5m. Ngudi ta son toan bo phia
ngodi mit xung quanh clia thimg nuée (trr hai mat ddy). Tinh dién tich bé m#t duge son clia thung nuée
(lay m = 3,14).

Cau 3. (2,0 diém)

3
z+1

2y =—1

1. Giai hé phuong trinh:
i1 +3y =11

2. Trong mat phéng toa do Oxzy, cho parabol (P) : y = 2% va dudng thang (d) : y = 22 +m — 2. Tim tat ci céc

gia tri ctia s6 thyc m dé duong théng (d) cat parabol (P) tai hai diém phan biét ¢6 hoanh doz, x5 sao cho

|$1 —1‘2| = 2.

Cau 4. (3,0 diém)
Cho tam gidc ABC vuong tai A. Vé dudng tron tam C, ban kinh CA. Tt diém B, ké tiép tuyén BM véi duong
tron (C;CA) (M la tiép diém, M va A ndm khéc phia déi véi dudng thang BC).

1. Ching minh ring bén diém A, C, M va B cing thudoc mot dudng tron.

2. Lay diém N thuoc doan thing AB (N khéac A va B). Lay diém P thuoc tia dbi ctia tia M B sao cho M P = AN.
Chitng minh ring tam giac CPN la tam gidc can va duong thing AM di qua trung diém ciia doan thing
NP.

Cau 5. (0,5 diém)
Xét cac s6 thuc a, b thay déi va théa man diéu kien a?+b% = 2. Tim gid tri nhé nhat ctia biéu thitc P = 3 (a + b)+ab.
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gs[)ﬁ THI VAO LGP 10

| 37 Sé Giao duc va Dao tao Ha No6i, nam hoc 2022 - 2023

Cau

Cho hai biéu thitc A =

3.

Cau

1.

Cau

. Chttng minh réing B =

1. (2,0 diém)

3
Ve va B =

VI +2

r+4 2
x—4 Jr—2

,v6ixz >0, x # 4.

. Tinh gia tri ctia biéu thiic A khi z = 9.

NG
Vr+2

. . 3
Tim s6 nguyén duong z 16n nhat théa man A — B < 3

2. (2,5 diém)

Gidi bai todn sau bang cdch lap phuong trinh hodc phuong trinh:
Mot 6 t6 vi mot xe may ciing khéi hanh tir dia diém A va di dén dia diém B. Do van tbc clia 6 t6 16n hon
van toc ctia xe may 1a 20 km/h nén 6 to dén B sém hon xe may 30 phit. Biét quang duong AB dai 60 km,

tinh van téc ciia mdi xe. (Gid dinh ring van tdc clia mbi xe 1a khong déi trén toan bo quang dudng AB).

Qué boéng da thuong duge st dung trong cac tran dau danh cho tré tit 6 tudi dén 8 tudi cé6 dang hinh cau

v6i ban kinh bang 9,5 cm. Tinh dién tich bé mit ctia qua béong d6 (lay 7 = 3,14).

3. (2,5 diém)
12
20+ ——=5
ins N Y+ 2
. Giai hé phuong trinh: 4
r——— =2
Y+

. Trong mit phang toa do Oxzy, cho parabol (P) : y = 2? va dudng thing (d) : y = 2z +m?.

a) Chitng minh (d) luon cit (P) tai hai diém phan biét.
b) Tim tat ci cac gia tri ctia m dé (d) cit (P) tai hai diém phan biet c6 hoanh dox;, xo sao cho

4. (3,0 diem)

Cho tam giac ABC vuong can tai A. Goi E la mot diém bat ky trén tia C'A sao cho diém A nidm gitta hai diém C

va E.

Cau

Goi M, H lan lugt la chan cic duong vuong goc ké tit diém A dén cac duong thing BC va BE.
Chitng minh tit giadc ring AM BH 1a t gidc noi tiép.
Ching minh BC - BM = BH - BE va HM la tia phan giac ctia goc AHB.

Lay diém N sao cho M la trung diém ciia doan thing AN. Goi K la giao diém ctia hai duong thing EN va
AB. Chitng minh ba diém H, K, M la ba diém thang hang.

5. (0,5 diém)

Xét cac sb thie khong am x va y thoéa man 22 4+ y? = 4, tim gia tri nhd nhat ciia biéu thic P = x + 2y.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 1 S& Giao duc va Dao tao Ha Noi, nam hoc 1997 - 1998

Cau 1. Cho bidu thie P — S EVT=3)  Vr+3  Vo-2
T+ Jxr—2 Vr+2 Jr—1

1. Rat gon P.

. 1
2. TimxdéP<Z5.

Cau 2. Mot may bom ding dé bom day mot bé nude c¢6 thé tich 60 m® véi thoi gian dinh trude. Khi da bom duge
% bé thi mét dién trong 48 phiit. Dén lic cé dién trd lai, ngudi ta sit dung thém mot may bom thit hai ¢6 cong
suat 10m?/h. C4 hai may bom ciing hoat dong dé bom day bé ding thdi gian dy kién. Tinh cong suat ctia may
bom thi nhit va thsi gian méy bom d6 hoat dong.

Cau 3. Cho tam giac ABC vé6i ba géc nhon noi tiép duong tron (O). Tia phan giac trong goc ABC cit duong
tron (O) tai D, tia phan gidc trong géc ACB ct duong tron (O) tai E, hai tia phan giac giac nay cit nhau tai F.
Goi I, K theo thit tu la giao diém ctia hai day DE véi cac canh AB, AC.

1. Ching minh cac tam giac EBF, DAF can.
2. Chiing minh ti gidc DK FC noi tiép vd FK song song véi AB.
3. T giac AIFK la hinh gi? Tai sao?

4. Tim diéu kién ctia tam gidac ABC dé tit giac AEF D 1a hinh thoi, dong thsi dién tich gap 3 lan dién tich ti
gidc AIFK.

Cau 4. Tim nhiing gia tri cua x théa man hé thic sau:

(2_\/§)er<7_4\/§) (2+\/§)x=4(2—\/§)
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 2 S& Giao duc va Pao tao Ha No6i, nam hoc 1997 - 1998

Cau 1. Cho bén s6 duong a, b, ¢, d. Chiing minh ring: Vab + Ved < v/(a + d) (b+c)
Cau 2. Giai phuong trinh: /22 — 4z + 31422 =4z — 1
Cau 3. Cho tam gidc ABC véi ba gbc nhon nai tiép dudng tron tam O, ban kinh R. Ké cac dudng cao AA’, BB,
CC'. Goi S la dién tich tam giac ABC va S’ la dién tich ctia tam gidc A’B’'C".
1. Chitng minh réing OA vuong goc véi B'C'.
2. Chtng minh S = %pR7 trong d6 p la nitta chu vi tam giac A’B'C".

S/
3. Ching minh hé thic: cos? A 4 cos? B+ cos?C =1 — 5

Cau 4. Xét nhitng s6 dugc tao thanh bang cach viét 2n chit s6 0 xen ké v6i (2n + 1) chit s6 1 ¢6 dang nhu sau:
10101; 10101101015 ---;1010---10101;---

v6i n 13 s6 nguyén duong. Ching minh ring cic s6 trén déu la hgp sb.

Cau 5. Hinh vuong canh n (n la sd nguyeén 16n hon 1) duge chia thanh n x n 6 vuong nhd. Trong mdi 6 nhd nay

3"

chi gi mot trong ba sb: 1, 0, —1. Hinh vuong nhu thé dude goi 1a ” bang s6 vudng canh n”
1. Hay lap mot bang s6 vuong 6 canh sao cho téng s6 nghi trong bang theo moi hang, moi cot déu khac nhau.

2. C6 hay khong bang s6 vudng canh n ndo dé ma tong cac sd nghi trong bang theo moi hang, moi cot va theo

hai duong chéo déu khac nhau.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 3 Sd Giao duc va Dao tao Ha N6i, nam hoc 1998 - 1999

Cau 1. Chobiéuthfrcpz(ﬁ“ n V$y+ﬁ+1);<1_vmy+ﬁ_ \/5“)

Vaey +1 1—-/xy Vay —1 Voy +1
1. Rat gon P.
2. Ch 1+1 6, tim gid tri 16n nhat cta P
. 0O —= — = 0, Tlm g1a 111 1 nhat cua .
Voo

Cau 2. Cho phuong trinh:

(z+1)"=(m—1)(z+1)?

—mPem—1=0 ()
1. Giai phuong trinh véi m = —1.
2. Chitng minh ring phuong trinh (%) luén c¢6 hai nghiém phan biét z1, x5 v6i moi gia tri clia tham sd m.

3. Tim céc gia tri ctia m dé |x1| + |z2| = 2.

Cau 3. Cho dudng tron (O, R) c6 duong kinh AB, ké tia tiép tuyén Az va lay trén d6 mot diém P (AP > R). Tit
P ké tia PM tiép xtic v6i duong tron tai M.

1. T gidc OBM P la hinh gi? Tai sao?
2. Cho AP = R+/3, chitng minh tam giac PAM c6 truc tam H niam trén dudng tron (O, R).

3. Chitng minh ring khi P di dong trén tia Az (AP > R) thi tryc tam H cta tam giac PAM chay trén mot

cung tron cb dinh.

4. Dung hinh chi nhat PAON, chting minh B, M, N thing hang.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 4 Sé Giao duc va Dao tao Ha No6i, nam hoc 1998 - 1999

Cau 1. Cho phuong trinh: 23 — 2ma? + (m2 + 1) x —m = 0, v6i m la tham s6. Tim céc gia tri ciia m dé moi

nghiém ctia phuong trinh da cho déu thuoc khoang (—1;1)

Cau 2. Chiing minh bat déng thitc:

a +4/ b + ¢ +14/ d > 2
b+c+d c+d+a d+a+b at+b+ec

Cau 3. Xét hinh thang ABCD vuéng tai A va D (AB < DC) ¢6 M la trung diém ctia AD. Cac dinh A, C, D cb
dinh, do dai day nhé AB thay déi.

véi a, b, ¢, d cing dau.

1. Cho DC = 2DA. Chitng minh réng chu vi tam gidac M BC nhé nhat khi hinh thang ABCD ngoai tiép dugc
mot duong tron.
2. Ké tia AA’ vudng goc véi M B tai A’ va tia DD’ vuodng goc v6i MC tai D’, hai tia ndy cit nhau ¢ K. Tia
MK cit dudong thang BC tai I, tim quy tich ctia diém I.
Cau 4. Tu day s6 1,2,3,---,1998 chon 1000 s6 tuy y. Ching minh ring trong 1000 s6 dudc chon c6 it nhat hai
s6 ma s6 nay 1a boi s6 clia s6 kia.
Cau 5. (Danh cho chuyén Tin)

Xét mot 1uéi n x k 6 vuong véi cac nit dude ky higu theo chi s6 cot va theo chi s6 hang nhu hinh vé.

(05 k) (n; k)

(0;0) (n;0)

Mot day cic canh 6 vuong lien tiép (theo chiéu sang phai hodc lén trén) ndi lién nat (0,0) véi nit (n, k) duge goi

la mot duong di cta ludi.
1. Tim tit ca cac duong di clia ludi 2 x 2.

2. Hoi ¢6 bao nhiéu dudng di ctia ludi n x k v6i n > k7
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN
| 5 Sd& Giao duc va Pao tao Ha No6i, nam hoc 1999 - 2000

Cau 1. Cho bidu thic P = ﬁ+3+\/§+2+ Ve +2 (11— Vo
V-2 3—yx x-5/1r+6 Vr+1

1. Rat gon P.
2. Tim céc gid tri ctia # dé P < 0.
3. V6i gia tri ctia 2 thi biéu thiic % dat gia tri nhé nhat.
Cau 2. Cho phuong trinh: 22 — ma +m? —5 = 0 (m 1a tham s6).
1. Giai phuong trinh véi m = 1 + v/2.
2. Tim m dé phuong trinh c6 hai nghiém trai dau.

3. V6i nhitng gia tri clia m ma phuong trinh c¢6 nghiém, hay tim gia tri 16n nhat v nhoé nhit trong tat ci cac

nghiém do6.

Cau 3. Cho tam giac ABC c6 goc A ti , dudng tron (O) duong kinh AB cat dudng tron (O') duong kinh AC tai
giao diém tht hai H. Mot duong thang d quay quanh A cit duong tron (O) va dudng tron (O’) lan lugt tai M va
N sao cho A nim gitta M va N

1. Ching minh H thudc canh BC va ti giac BCM N la hinh thang vuong.

., HM .
2. Chtng minh ti so khong doi.

HN
3. Goi I 1a trung diém ctia M N, K la trung diém ctia BC. Chitng minh bén diém A, H, K, I thudc mot dudng

tron va I di chuyén trén mot cung tron cb dinh.

4. X4c dinh vi trf ctia duong thang (d) dé dién tich tam giac HM N 16n nhat.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 6 Sdé Giao duc va Dao tao Ha N6i, nam hoc 1999 - 2000

Cau 1. Giai phuong trinh: z# 4+ /22 + 1999 = 1999

Cau 2. Tim tham sb m dé hai bat phuong trinh sau khong c¢é nghiém chung:

mz+1>m (1); 2 —9<0(2)

Cau 3. Cho tam giac ABC c6 tryc tam H, tam dudng tron ngoai tiép O va ban kinh dudng tron nai tiép 1a r.
Goi dg, dp, d. 1an luot 14 khodng cach tit diém O t6i ba canh BC, CA, AB.

1. Ching minh réing HA+ HB + HC = d, + dy + d..
2. Gia st tam gidc ABC nhon. Chiing minh ring HA+ HB + HC > 6r.
3. Bat dang thitc HA + HB + HC > 6r con ding khong khi tam gidc ABC c6 goc A t, vi sao?
Cau 4. Tim céc chit s6 biéu thi béi céc chit sé trong phép nhan sau
BIT-8=BYTE

Biét ring T = 2E va céc chit cai khac nhau ting v6i cdc chit s6 khac nhau.

Cau 5. Nguoi ta ké n dudng thing sao cho khong c6 hai duong thing nao song song va khong c6 ba dusng nao
dong quy. Céc dudng thing dé chia mit phéng thanh céc mién con. Goi S, 14 s6 mién con c6 dugc tit n dudng

théng doé.
1. Tinh Sg, 54.

2. Ching minh S, = S5,_1 +n.

n%+n+2

3. Chiung minh ,, = 5
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 7 Sd& Giao duc va Pao tao Ha No6i, nam hoc 2000 - 2001

Cau 1. (3,0 diém)

) 2% + 2 1 1
Cho bidu thite P = 22 F2 o1 avrt

Ve orz—yVroo w4z

1. Rat gon P.
2. So sanh P véi 5.
< ) 8
3. V6i moi gia tri cia x lam P c¢6 nghia, chitng minh rang bieu thic 2 chi nhan dang mot gié tri nguyeén.

Cau 2. (3,0 diém)
Trong mit phang toa do Ozy, cho duong théng (d) : y = ma + 1 va parabol (P) : y = x2.

1. Vé parabol (P) va duong thang (d) khi m = 1.

2. Chitng minh ring véi moi m, duong thang (d) luon di qua mot diém c6 dinh va luon cit parabol (P) tai hai

diém phan biat.
3. Tim gi4 tri ctia m dé dien tich tam gidc OAB béng 2 (don vi dién tich).

Cau 3. (4,0 diém)
Cho doan thing AB = 2a, c6 trung diém la O. Trén ciing mot nita méat phang bs AB ké céc tia Az, By vuong goc
v6i AB. Mot duong thang (d) thay déi cit Az & M, cit By & N sao cho luon ¢6 AM - BN = a?.

1. Chitng minh tam gidac AOM ddng dang véi tam gidc BNO va goc MON vuong.

2. Goi H la hinh chiéu ctia O trén M N, chiing minh ring duong thang (d) luon tiép xic véi mot nita dudng

tron c¢6 dinh tai H.
3. Chtng minh ring tam I ciia dudng tron ngoai tiép tam giac MON chay trén mot tia cd dinh.

4. Tim vi tri ctia dudng thang (d) sao cho chu vi tam giac AHB dat gia tri 16n nhat. Tim gia tri 16n nhat do

theo a.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 8 Sdé Giao duc va Dao tao Ha N6i, nam hoc 2000 - 2001

Cau 1. (2,0 diém)

Tim tat ca cdc gid tri clia @ dé ham s6 y = |22 + 2 + 16| + |22 + z — 6| dat gid tri nhé nhat va gid tinh gia tri nhd
nhat do.

Cau 2. (2,0 diém)

Tim k dé phuong trinh: (2% +2) [22 — 2(2k — 1)z + 5k* — 6k + 3] =2z + 1

Cau 3. (3,0 diém)

Cho gbc nhon 20y vi diém C c¢b dinh thudc tia Oz. Diém A di chuyén trén tia Oz phia ngoai doan OC, diém B
di chuyén trén tia Oy sao cho no6 luon c6 CA = OB. Tim quy tich tam dudng tron ngoai tiép tam gidac OAB.
Cau 4. (2,0 diém)

Tim céc sb a, b, ¢ biét ring vVabe = (a + b) \/c

Cau 5. (1,0 diém)

Mot 16p c6 s6 hoc sinh dat loai gi6éi & mdi mon hoc (trong 11 mon) déu vugt qua 50%. Chitng minh ring c6 it nhat

3 hoc sinh dudc xép loai gidi tit 2 moén tré len.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 9 Sd6 Giao duc va Dao tao Ha N6i, nam hoc 2001 - 2002

Cau 1. (2,0 diém)

e Rk VT3 VT2 VT
Chobleuthu’cP—<x_5\/§+6 oo vi Vi3 2 Jr il

1. Rt gon P.

(@3

. 1
2. Ti de = < —
im x eP_

[\

Cau 2. (3,0 diém)
Cho phuong trinh: © — m? = 3 — /2 — mav?2 (1)

1. Tim tham s6 m dé phuong trinh c¢6 nghiém duy nhét, tinh nghiém duy nhat dé véi m = 1+ /2.
2. Tim cac gia tri cia m dé phuong trinh (1) nhan 2 = 5v/2 — 6 1a nghiem.

3. Goi mq, my la hai nghiém ctia phuong trinh (1) (a&n m) . Tim = dé my, my 1 s6 do clia hai canh géc vuong

clia tam gidc vuong c6 canh huyén bing v/4v/2 — 2.

Cau 3. (4,0 diém)

Cho hai dudng tron (O) ban kinh R va dudng tron (O’) ban kinh g tiép xtc ngoai nhau tai A. Trén dudng tron
(0) lay diém B sao cho AB = R va diém M trén cung l6n AB. Tia M A cit dudng thang M B tai Q va cit duong
tron (O’) tai P.

1. Chitng minh tam gidc OAM ddng dang vdi tam gidec O’ AN.

2. Chung minh do dai doan théng NQ@ khong phu thudc vao vi tri didm M.

3. Tt giac ABQP la hinh gi? Vi sao?.

4. Xéc dinh vi tri diém M dé dien tich ti gihc ABQN dat gia tri 16n nhat va tinh gia tri 16n nhat do theo R.

Cau 4. (1,0 diém)
Ch biéu thitc A = —2% — y? + zy + 22 + 2y. Tim cac cap s6 (z;y) dé biéu thitc A dat gia tri 16n nhat va tim gia
tri 16n nhat dé.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 10 Sd Giao duc va Dao tao Ha N6i, nam hoc 2001 - 2002

Cau 1. (2,0 diém)

Cho a,b,c,d > 0. Chiing minh ring
1 1 4 16 64

>7
b—s_c+ d " a+b+c+d

Khi nao xay ra dau ding thic?

Téng qué hoa va chitng minh bai toan véi n s6 duong x; (z =1,n neN; n> 1)

Cau 2. (2,0 diém)
Cho phuong trinh: mv/a0 +1 =3 (z* + 2)

1. Giai phuong trinh véi m = 10.
2. Tim m dé phuong trinh c6 ding hai nghiem.

Cau 3. (3,0 diém)

Cho dudng tron (O; R), mot day cung c¢6 dinh AB = a < 2R, diém C di chuyén trén cung lén AB sao cho tam
gidc ABC c6 ba géc nhon. Cac dudng cao AA’, BB', CC' dong quy tai H. Goi I va M lan lugt la trung diém ctia
CH va AB.

1. Chitng minh diém I chay trén mot cung tron c6 dinh v duong thing M la trung tryc ctia A’B’.
2. Hai duong phan giac trong ctia goc CAH va CBH ct nhau tai K. Tinh do dai doan I K theo R va a.

Cau 4. (2,0 diém)

Chtng minh ring véi moi k£ € R ta ludn tim dudc n € N sao cho

k
V' + 2001 + /m = (1 n \/2002)

Cau 5. (1,0 diém)
Cho 5 dudng tron trong dé mdi mot bo 4 duong tron déu co 1 diém chung. Ching minh ring 5 dudng tron ciing

di qua mot diém.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 11 Sd& Giao duc va Pao tao Ha No6i, nam hoc 2002 - 2003

Cau 1. (3,0 diém)

\ 1 2 1
Cho bidu thie p— YE+L o+ Vot

t—1 ayz—-1 z+x+1

1. Rat gon P.
P ) 2
2. Tim gia tri 16n nhat cla biéu thic Q = i) + V.

Cau 2. (3,0 diém)
mr—y=2 (1)
Cho hé phuong trinh:
2-m)z+y=m (2)

1. Giai he phuong trinh véi m = —/3.

2. Trong mit phing toa do Oxy, xét hai dudng thing cé phuong trinh 1a (1) va (2)

a) Chiing minh ring véi moi gia tri ctia m, duong thang (1) di qua diém cb dinh B v duong thang (2) di
qua diém c6 dinh C.

b) Tim m dé giao diém A ctia hai dudng thang thoéa man diéu kien goc BAC vuong. Tinh dién tich tam giac
ABC tng véi gia tri d6 ctia m.

Cau 3. (4,0 diém)

Cho ntta dudng tron tam O dudng kinh BC va mot diém A trén nita duong tron (A khac B va C). Ha AH vuong
géc véi BC' (H thuoe BC). Trén nita mit phang bd BC chita A, dung hai nita dudng tron dudng kinh HB va HC,
ching 1an lugt cit AB va AC tai E va F.

1. Chiing minh AE - AB = AF - AC.
2. Chitng minh EF 13 tiép tuyén chung clia hai nita duong tron duong kinh HB va HC.
3. Goi I, K lan lugt 1a hai diém déi xting v6i H qua AB va AC. Chitng minh ba diém I, A, K thing hang.

4. Dudng thédng K cit tiép tuyén ké tit B ctia nita duong tron (O) tai M, chiing minh MC, AH, EF dong
quy.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 12 Sé Giao duc va Pao tao Ha No6i, nam hoc 2002 - 2003

Cau 1. (2,0 diém)

vz —2001 n Vo —2002

Tim gié tri 1én nhét ciia biéu thic: A =
T+2 T

Cau 2. (2,0 diém)

Cho da thitc Py (z) = 23+ 2222+ 62+ 15. V6in € Z* ta cé P, (z) = P,_1 (x — n). Tinh hé s6 ctia z trong Py ().
Cau 3. (3,0 diém)

Cho tam giac ABC, tryc tam H. Lay diém K déi xing véi H qua BC.

1. Chitng minh t1t gidc ABKC noi tiép duong tron (O).

2. Goi M 1a mot diém di chuyén trén cung nhé AC ctia dudng tron (O). Chitng minh trung diém I ctia KM

chay trén mot cung tron c6 dinh.

3. Goi E va F lan lugt 1a hinh chiéu vudéng goc ciia M trén cac duong thing AB va AC. Chitng minh dudng
thing EF di qua trung diém ctia doan thing HM.

Cau 4. (1,5 diém)
Trong tap N* xét cacs6 P=1-2-3---(n—1)-nvaS=1+2+3+ -+ (n— 1)+ n. Hay tim cdc sd6 n (n > 3)
sao cho P chia hét cho S.

Cau 5. (1,5 diém)

Trén mot dudng tron cho sin 2000 diém phan biet. Ngudi ta gan s6 1 vao mot diém, tit diém dé theo chiéu kim
dong ho ta dém tiép 2 diém nita v gan s6 2 vao diém thit 2, lai dém tiép 3 diém va gén s6 3, --- ¢t nhu vay dén
diém dugce gan 2003. Trong 2000 diém da cho, c6 nhitng diém duge gan sé nhicu lan va nhitng diém khong duge

gan s, hay tim s6 ty nhién nhoé nhat duge gan cuing vi tri v6i s6 2003.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 13 Sd Giao duc va Dao tao Ha N6i, nam hoc 2003 - 2004

Cau 1. (3,0 diém)

, 2 _ 9 9z 1
Cho bidu thitc P — Ve 2etye 2@ 1)

X
r+yr+1  Jx Vz—1

1. Rat gon P.
2. Tim gia tri nhoé nhat cia P.
A 2 £
3. Tim x de biéu thic Q = g nhan gia tri 1a s6 nguyeén.

Cau 2. (3,0 diém)
Trong mit phing toa do Oxy, cho parabol (P) : y = —z2 va dudng thing (d) di qua diém I (0; —1), c¢6 he s6 goc k.

1. Viét phuong trinh dudng thing (d). Chiing minh v6i moi gia tri ctia k, (d) luon cit (P) tai hai diém phan
biet A va B.

2. Goi hoanh d6 ctia diém A va B 1a z;1 va o, chiing minh |x1 — :c2| > 2.
3. Chiing minh tam giac OAB vuong.

Cau 3. (4,0 diém)

Cho doan thang AB = 2a, c6 trung diém 14 O. Trén ciing mot nita mat phang bs AB dyng nita dudng tron (O)
duong kinh AB vi nita dudng tron (O’) dudng kinh AO. Trén (O’) lay mot diem M (M khac A va O), tia OM
cat (O) tai C, goi D la giao diém thit hai ctia CA véi (O').

1. Chiing minh tam gidc ADM can.

2. Tiép tuyén tai C ctia (O) cit tia OD tai F, xac dinh vi tri tuong ddi ciia dudng thing EA doi véi (O) va
(O").

3. Duong thing AM cat OD tai H, dudng tron ngoai tiép tam giac COH cit (O) tai diém thit hai 1a N. Ching
minh ba diém A, M va N thing hang.

4. Tai vi trf ctia M sao cho M E song song véi AB, hay tinh do dai doan thing OM theo a.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 14 Sé Giao duc va Pao tao Ha N6i, nam hoc 2003 - 2004

Cau 1. (1,5 diém)

Cho hai s6 ty nhién a va b, chiing minh riing néu a? + b? chia hét cho 3 thi a va b chia hét cho 3.

Cau 2. (2,0 diém)

1\ 1 \?
Cho phuong trinh: () + ( ) =m
x z+1

1. Giai phuong trinh khi m = 15.
2. Tim m dé phuong trinh c6 4 nghiém phan biét.

Cau 3. (2,0 diém)
Cho z, y 1 cac s6 nguyén duong théa man x + y = 2003. Tim gia tri 16n nhat ciia biéu thiic:

P=z(2®+y)+y(y* +2)

Cau 4. (3,0 diém)

Cho dudng tron (O) véi day BC c¢b dinh (BC < 2R) va diém A trén cung l6n BC (A khac B, C va diém chinh
gifta ctia cung). Goi H 1a hinh chiéu ctia A len BC, E va F lan lugt 1a hinh chiéu ctia B vi C trén dudng kinh
AA'.

1. Ching minh HE 1 AC.
2. Chitng minh hai tam giac HEF va tam gidac ABC dong dang.
3. Khi A di chuyén, chitng minh tam dudng tron ngoai tiép tam giac HEF c6 dinh.

Cau 5. (1,5 diém)
Lay 4 diém & mién trong ctia mot tit giac dé ciing vé6i 4 dinh ta duge 8 diém, trong dé khong c6 3 diém nao thang
hang. Biét dién tich clia tit gidc 1 1, chitng minh ring ton tai mot tam gidc c6 3 dinh iy tit 8 dinh da cho c6 dién

tich khong vugt qua TS Tong quat hoa bai toan cho n da gidc v6i n diem nam & mién trong ciia da giac do.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 15 Sdé Giao duc va Dao tao Ha N6i, nam hoc 2004 - 2005

Cau 1. (2,0 diém)

o [(VE—1 o4l 1 7@2
Chobleuthu’cP(\/CE_'_1 Vi o1 NG 5

1. Rat gon P.
. P
2. Tim z de — > 2.
N
Cau 2. (2,0 diém)
Cho phuong trinh 22 — (m — 2) z — m? + 3m — 4 = 0 (m la tham s6).

1. Ching minh phuong trinh c¢6 hai nghiém phan biét véi moi m.
2. Tim m dé ti s6 gitta hai nghiém ctia phuong trinh cé gia tri tuyet déi bang 2.
3. Chitng minh tam giac OAB vuong,.

Cau 3. (2,0 diém)
Trén mit phiang toa do cho dudsng thang (d) c6 phuong trinh 2kx + (k — 1)y = 2 (k 1a tham s6).

1. Véi gia tri nao ctia k thi dusng théng (d) song song véi duong thing y = /3. Khi d6 hay tinh géc tao bai
duong(d) va tia Ouz.

2. Tim k dé khoang cach tit gbc toa do dén dudng thing (d) 1a 16n nhat.

Cau 4. (4,0 diém)

Cho géc vuong Oy va hai diém A, B trén canh Ox (A nim gitta O va B), diém M bat k¥ trén canh Oy. Duong
tron (T) dudng kinh AB cat tia M A, M B lan lugt tai diém thi hai 1a C, E. Tia OF cét dudng tron (T) tai diém
th hai la F.

1. Ching minh bén diém O, A, E, M nim trén mot dudng tron, xac dinh tam ctia duong tron dé.
2. Tt giac OCF M la hinh gi? Tai sao?
3. Chimng minh hé thitc OF - OF + BE - BM = OB2.

4. Xac dinh vi tri diém M dé tit giac OCFM la hinh binh hanh, tim mdi quan hé giita OA vi AB dé ti giac
la hinh thoi.
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<4 DE THI VAO LOP 10 - HE CHUYEN

| 16 S Giao duc va Pao tao Ha N6i, nam hoc 2004 - 2005

Cau 1. (2,0 diém)

Chitng minh réng s6 ty nhién

1 1 1 1
P—1-2-3~--2003-2004-<1+2+3+"'+2003+2004)

chia hét cho 2005.
Cau 2. (2,0 diém)
Cho phuong trinh: z + 3 (m — 356‘2)2 =m
1. Giai phuong trinh khi m = 2.
2. Tim m dé phuong trinh c6 nghiém.
Cau 3. (2,0 diém)
. 3
Giai bat phuong trinh sau: {/25z (222 +9) > 4x + —.
x
Cau 4. (3,0 diém)
Cho tam giac ABC' ¢6 ba gbc nhon, ké hai dudng cao BE, C'F.
1. Biét goc BAC = 60°, tinh do dai EF theo BC = a.
2. Trén nita dudng tron dudng kinh BC khong chita E, F' 1y mot diém M bat ky. Goi H, I, K lan lugt 1a hinh
chiéu vuong géc ctia M tréen BC, CE, EB. Tim gié tri nho nhat cla tdng

BC CE EB

S=wmE Tt kR

Cau 5. (1,0 diém)

N N 1
Cho mot da giac ¢6 chu vi bang 1, ching minh rang c6 mot hinh tron ban kinh r = 1 chita toan bo da giac do.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 17 Sdé Giao duc va Pao tao Ha No6i, nam hoc 2005 - 2006

Cau 1. (2,0 diém)

. z/r—1 zy/r+1 x+1
Cho biéu thic P = —
© biet Tate T —\r T+ JT + NS

1. Rat gon biéu thic P.

2. TimxdéP:%

Cau 2. (2,0 diém)
Cho bat phuong trinh 3 (m — 1)z + 1 > 2m + x (m la tham s6).

1. Giai bat phuong trinh véi m = 1 — 2v/2.
2. Tim m dé bat phuong trinh nhan moi gia tri > 1 14 nghiem.

Cau 3. (2,0 diém)
Trén mat phing toa do Ozy, cho dusng thang (d) : 2z —y — a® = 0 va parabol (P) : y = ax? (a la tham s6 duong).

1. Tim a dé (d) cit (P) tai hai diém phan biét A, B. Chiing minh ring khi dé A, B nim vé bén phai truc tung.
1

u—+v uv

2. Goi u, v theo thit tu 1a hoanh do ctia A, B. Tim gia tri nhé nhét ctia biéu thic T' =

Cau 4. (3,0 diém)
Cho duong tron tam O c6 day cung AB c¢6 dinh va diém I 1a diém chinh giita cung 16n AB. Lay diém M bat ky
trén cung 16n AB, dung tia Az vuong géc v6i duong thing M tai H va cit tia BM tai C.

1. Ching minh tam gidc AIB va tam gidgc AMC la cac tam giac can.
2. Khi diém M di dong trén cung lén AB, chiing minh ring diém C di chuyén trén mot cung tron c6 dinh.
3. Xac dinh vi tri diém M dé chu vi tam gidc AMC dat gia tri 16n nhét.

Cau 5. (1,0 diém)
Cho tam giac ABC vudng d A c6 AB < AC va trung tuyén AM, goc ACB =ava AMB = B.

Chitng minh ring: (sino + cosa)® = 1+ sin 3.
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| 18 Sd Giao duc va Pao tao Ha No6i, nam hoc 2005 - 2006

Cau 1. (2,0 diém)
Cho P = (a+b)(b+c)(c+a)—abc véi a, b, c 1a cac s6 nguyén. Chiing minh ring néu a + b+ ¢ chia hét cho 4 thi
P chia hét cho 4.

Cau 2. (2,0 diém)
(z+9)* +13 = 6222 +m
Cho hé phuong trinh :
Ty (332 + yg) =m
1. Giai phuong trinh véi m = —10.
2. Chiing minh ring khong ton tai gia tri cia m dé hé c6 nghiém duy nhat.
Cau 3. (2,0 diém)
) 1 2 3
Cho ba s6 duong z, y, z théa man he thitc — + = + = = 6. Xét he thitc P = x + y? + 25.
x Yy oz
1. Ching minh P > x + 2y + 3z — 3.

2. Tim gi4 tri nhé nhit cud P.

Cau 4. (3,0 diém)
Cho tam gidgc ABC, lay 3 diém D, E, F theo thit tu trén canh BC, CA, AB sao cho AEDF la tit giac noi tiép.
Trén tia AD lay diém P (D nam gitta A va P) sao cho DA-DP = DB - DC.

1. Chitng minh tt giac ABPC nai tiép.
2. Chting minh hai tam gidac DEF va tam giac PCB dong dang véi nhau.

. .S EF \?
3. Goi S va S7 lan lugt 1a dién tich tam gidc ABC va tam giac DEF. Ching minh rang 5 < ( )

1~ \24D

Cau 5. (1,0 diém)
Cho hinh vuéng ABCD va 2005 dudng thing dong thai théa man hai diéu kien sau:

1. M&i dudng thing déu cit hai canh déi ctia hinh vudng.

2. Mbi duong thing déu chia hinh vuong thanh hai phan c6 ti sé dién tich 13 0,5.

Chitng minh ring trong 2005 dudng thing dé c6 it nhat 502 duong dong quy.
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| 19 Sd Giao duc va Pao tao Ha No6i, nam hoc 2006 - 2007

Cau 1. (2,0 diém)

Cho phuong trinh an z:
20 -1 2 -1

- (2a+1) +2a—3=0 (x)

3 T

1. Giai phuong trinh (%) khi a = 1.
2. Tim a dé phuong trinh ¢6 nhiéu hon hai nghiém duong phan biét.

Cau 2. (2,0 diém)

Cho day cac s6 ty nhién 2,6, 30,210, - - - dudc xac dinh nhu sau: S6 hang thit & bang tich k sd nguyén t6 dau tién
(k=1,2,3,---). Biét ring ton tai hai s6 hang clia day s6 c¢6 hi¢u bing 30000. Tim hai s6 hang d6.

Cau 3. (2,0 diém)

Tim cac s6 nguyén z, y, z thoéa man :

2y — 24> 7
1
V—r2y? + 8y + 9 — VaZ — 4> (m—i— x)

Cau 4. (3,0 diém)

Cho ntta dudng tron duong kinh AB = 2R. Goi C la diém tly y trén nita dudng tron, D I hinh chiéu vuong goc
cua C trén AB. Tia phan giac goc ACD cit dudng tron dudng kinh AC tai diém thit hai 13 E, tia phan giac géc
IB\C tai H.

1. Chiing minh AFE || BH.

2. Tia phan gidc gisc CAB cit dudng tron dudng kinh AC tai didm thit hai 1a F, cit CE tai I. Tinh dien tich
tam gaics F'ID trong truong hgp tam giac d6 1a déu.

3. Trén doan BH lay diém K sao cho HK = HD. Goi J la giao diém ctia AF va BH. Xéc dinh vi trf cta C
dé téng khoang cach tit cac diém I, J, K dén dudng thing AB dat gia tri 16n nhat.

Cau 5. (1,0 diém)
Ching minh ring trong 2007 s6 khéc nhau ty ¥ duge lay tir tap A = {1,2,3,---,2006°°7} ¢6 it nhat hai s6 z, y
thoa man: 0 < | 2°%/z — 2007/3| < 1
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| 20 Sé Giao duc va Pao tao Ha No6i, nam hoc 2007 - 2008

Cau 1. (3,0 diém)
Cho phuong trinh: 22 — 3y? + 22y — 22 — 10y +4=0 (1)

1. Tim nghiém (z;y) cta phuong trinh (1) théa man z? + y* = 10.
2. Tim nghiém nguyén ctia phuong trinh (1).
Cau 2. (4,0 diém)
Cho diém A di chuyén trén dusng tron tam O, duong kinh BC = 2R (A khong trimg véi B va C). Trén tia AB

lay diém M sao cho B la trung diém ctia AM. Goi H la hinh chiéu vuong goc ctia A len BC va I 1a trung diém
cua HC.

1. Ching minh ring M chuyén dong trén mot dudng tron cb dinh.
2. Chitng minh tam gidc AHM dong dang v6i tam giac CTA.
3. Ching minh MH 1 Al.

4. MH cat duong tron (O) tai E va F, AI cat duong tron (O) tai diém thi hai G. Chiing minh ring tong binh
phuong cic canh ciia tit gidc AEGF khong ddi.

Cau 3. (1,0 diém)

Tim s6 nhé nhit trong cac s6 nguyén duong 1a boi ctia 2007 va c6 4 chit s6 cudi cting 13 2008.

Cau 4. (1,0 diém)

Cho mot lu6i hinh vuong kich thude 5 x 5. Ngudi ta dién vao méi 6 ciia lugi mot trong cac s6 —1; 0; 1. Xét téng
cac s6 duge tinh theo timg cot, theo titng hang va theo dudng chéo. Chiing minh ring trong tat ca cic tdng dé
luon ton tai hai téng c6 gia tri bing nhau.

Cau 5. (1,0 diém)

Tinh téng sau theo n (n thudc tap hgp sb ty nhién khéc 0):

S=2""1+2.2"%4...4 (n—1)-2+n
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| 21 Sé Giao duc va Pao tao Ha No6i, nam hoc 2008 - 2009

Cau 1. (2,0 diém)
VI +19—/y+6= (m—2008)y + 1
VY+19 =z 46 = (m —2008)x 41

1. Giai hé phuong trinh khi m = 2008.

Cho hé phuong trinh:

2. Chung minh hé phuong trinh da cho ¢6 khéng qua mot nghiém khi m > 2008.

Cau 2. (2,0 diém)

Véi mbi s6 tu nhién n, ta dit a, = 3n% — 6n + 13.

1. Ching minh réing néu hai s6 a;, aj, khong chia hét cho 5 va chia cho 5 du khéc nhau thi (a; + aj) chia hét
cho 5.

2. Tim s6 tu nhién n 1& dé a,, 1a s6 chinh phuong.

Cau 3. (2,0 diém)

Cho a la s6 thay d6i théa man —1 < ¢ < 1. Tim gia tri 16n nhat cia b sao cho bat dang thitc sau luon ding:

2V/1-a*+ (b-1)(V1+a2—V1—-a2)+b-4<0

Cau 4. (3,0 diém)
Cho tam gidc ABC vuong tai A. V& hai dudng tron (01), (02) 1an lugt c6 dudng kinh AB va AC. Goi H 13 giao
diém thit hai ctia (O1) va (O2). Duong théng d thay déi di qua A cét cac duong tron (O1) va (O2) lan lugt tai

cac diém D, F sao cho A nim gitta D va E.
1. Chitng minh ring dudng trung tric ctia doan DE luon di qua mot diém cb dinh khi duong thing d thay déi.

2. Xac dinh vi trf ctia dudng thang d dé dien tich tit gisc BDEC dat gia tri 16n nhat. Tinh gia tri 16n nhat dé
theo b va ¢, v6i b = AC, c = AB.

3. Dudng thang di qua trung diém doan DE va vuong géc véi BC ciat BC tai K.
Chitng minh rang K B? = BD? + KH?>.
Cau 5. (1,0 diém)
Cho A 1a tap hop gom 6 phan ti bat ky ctia tap hop {0;1;2;--- ;14}. Ching minh réng ton tai hai tap hgp By va

By ctia tap hop A (B1, B khac nhau va khac tap hgp rdng) sao cho tong hgp tat ca cAc phan tit ctia tap hop By
bing tong tat ca cac phan tit tap hop Bs.
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| 22 Sé Giao duc va Pao tao Ha No6i, nam hoc 2009 - 2010

Cau 1. (3,0 diém)

(n—18)° —48

c6 gia tri 14 sb nguyén duong.
n+95

1. Tim céc sb6 nguyén duong n dé A =
2. Tim cac s6 nguyén duong z, y théa man dang thic z2 + y(y2 +y— Sx) =0.
Cau 2. (2,0 diém)
(:172 + 1)y = 222
Giai hé phuong trinh: (y2 + l)z = 2y
(22 + 1)z =227
Cau 3. (3,0 diém)
Cho tam gidc ABC c6 ba géc nhon nai tiép dusng tron (O) Goi BD va CFE la hai dudng cao cua tam gidc ABC.

1. Chiing minh AD - AC = AE - AB.

2. Tia AO cit BC tai A; va cit cung nhé BC tai A,, tia BO cit AC tai By v & cit cung nhé AC tai Bs. Tia
, , AA BB C.C.
CO cit AB tai C) va cit cung nho AB tai Cy. Chiing minh All ,42 + Bll 32 + 011 02 =1

3. Tt A vé tia Az vudng géc véi DE. Cho BC cb dinh, diém A di dong trén cung lén BC sao cho tam giac

ABC luon c6 3 géc nhon. Chitng minh tia Az luon di qua mot diém cb dinh.

Cau 4. (1,0 diém)
Cho da thic P(z) = 2* + az® + ba® + cz + d (a, b, ¢, d 1a hiing s0). Biét réing P(1) = 10, P(2) = 20, P(3) = 30.
P(12) + P(—8)

2
10 +25

Hay tinh gi4 tri clia bidu thic
Cau 5. (1,0 diém)
Ching minh réng néu ba diém A, B, C khong c6 diém nao ndm ngoai dudng tron (O) sao cho tam gidc ABC c6

3 géc nhon thi chu vi clia dudng tron ngoai tiép tam gidc ABC khong 16n hon chu vi clia dudng tron (O)
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| 23 Sé Giao duc va Pao tao Ha No6i, nam hoc 2010 - 2011

Cau 1. (2,0 diém)
1. Cho n la s6 nguyén, chitng minh A = n3 + 11n chia hét cho 6.
2. Tim tat ci cac sb tit nhien n dé B = n* — 3n? + 1 14 s6 nguyeén t6.

Cau 2. (2,0 diém)
Cho phuong trinh: (m2 +2m + 2)3:2 — (m2 —2m+ 2)3: —1=0. Goi x1, 2 1a hai nghiém ctia phuong trinh da cho.

1. Tim tat c& cac gia tri clia m dé o7 + 23 = 22122 (22122 — 1).
2. Tim gi4 tri 16n nhat va gia tri nhé nhat cta biéu thic S = 21 + zo.

Cau 3. (2,0 diém)

a**'% + 2010
——>2
Va2010 1 2009

2. Tim cac s6 nguyén z, y théa man phuong trinh: y? — z(z — 2) (2% — 2z + 2) = 0.

1. Cho a bat ky, chitng minh rang:

Cau 4. (3,0 diém)
Cho dudng tron (O; R) va mot diém M ndm ngoai dudng tron. Duong tron dudng kinh OM ¢t dudng tron (O; R)
tai hai diém E, F.

1. Chitng minh giao diém I ctia doan thang OM véi dudng tron (O; R) 13 tam ctia dudng tron noi tiép tam giac
MEF.

2. Cho A la mot diém bat ky thuoc cung EF chita diém M ctia duong tron dudng kinh OM (A khac E va F).
Doan théing OA cit doan thing EF tai diém B. Ching minh OA - OB = R?.

3. Cho biét OM = 2R va N la diém bat ky thuoc cung EF chifa diém I ctia duong tron (O; R) (N khéc E va
F). Goi d 13 dudng thing qua F v vuong goc véi dudng thang EN tai diém P, d cit duong tron duong kinh
OM tai diém K (K khac F). Hai dudng thing FN va KFE cit nhau tai diém Q.

V3

Chiing minh réing: PK - PK + QN - QK < 7R2.

Cau 5. (1,0 diém)
Giai phuong trinh: 28 — 27 4 2% — 24 4+ 2% —2 +1=0.
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| 24 Sé Giao duc va Pao tao Ha No6i, nam hoc 2011 - 2012

Cau 1. (2,0 diém)
1. V6i a # +b giai phuong trinh: (a4 — b4)x2 — 2(@3 — b3)x +a? - b?=0.

r—y—xy=2+3V2
2. Giéi hé phuong trinh:

1‘2 + y2 =6
Cau 2. (2,0 diém)
1. Tim tat ca cac s6 nguyen duong n sao cho n? — 9n — 3 chia hét cho n — 11.

2. Cho ba s z, y, z khong am théa man = + y + z = 6. Tim gia tri 16n nhat va gia tri nhé nhat ctia bidu thitc:

A=224+2+ 22

Cau 3. (3,5 diém)

Trén duong tron tam O duong kinh AB = 2R lay diém N sao cho AN = R va diém M thay déi trén cung nhé
BN (M khong tring v6i B, N). Goi I 1a giao diém ctia AM va BN. Duong thing di qua diém I va vuong goc véi
AB cit tia AN tai diém C.

1. Chitng minh ba diém B, C, M thing hang.
2. Xac dinh vi trf ctia diém M dé chu vi clia ti gidc ABM N 1a 16n nhét.

3. Chitng minh tam dudng tron ngoai tiép tam gidc M HN thudc mot dudng thang ¢ dinh khi M thay déi trén
cung nhé BN.
4. Duong thing di qua M va diém chinh gitta ctia cung AB khong chita diém M cit AB tai diém D. Ching
MD  MD

minh ring it g khong doi khi M thay doi trén cung nhé BN. ciia duong tron (O; R).

Cau 4. (1,5 diém)
Tim tat ci cdc bo ba sé nguyen duong (z,y,z) théa man: zyz = 2% — 2z + 2.
Cau 5. (1,0 diém)

Chiing minh ring tit 53 s6 tu nhién bat ky luon chon duge 27 sé ma tong clia ching chia hét cho 27.
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| 25 Sé Giao duc va Pao tao Ha No6i, nam hoc 2012 - 2013

Cau 1. (2,0 diém)
1. Chitng minh ring néu n 1a s6 nguyén thi n® +n? — 6n chia hét cho 30.
2. Gié sit n la s6 ty nhién théa méan diéu kién n(n + 1) + 6 khong chia hét cho 3. Chiing minh rang 2n® +n +8
khong 1a s6 chinh phuong.
Cau 2. (3,0 diém)

2
r—2y——+1=0
1. Giai hé phuong trinh: T 4
x2—4xy+4y2—ﬁ+1:0

2. Xét cac sb x, y, z théa man diéu kien 22 +1y%+2% = 2012. Tim gia tri nhé nhéat cia biéu thic M = 2zy—yz—zx.

Cau 3. (3,0 diém)
Cho dudng tron (O; R) va day cung BC ¢6 dinh (BC < 2R). Diém A di dong trén duong tron (O; R) sao cho tam
giac ABC' la tam gidc nhon. Goi AD la dudng cao H la tryc tam cta tam giac ABC.

1. Duong thing chita phan gidc ngoai clia goc BHC cit AB, AC lan lugt tai cac diém M, N. Chitng minh tam
giac AMN la tam gidc can.

2. Goi E, F lan lugt 1 hinh chiéu ctia D trén cac duong thangBH, C H. Chitng minh OA 1 EF.

3. Duong tron ngoai tiép tam giac AMN cit dudng phan gidc trong clia goc BAC tai K. Chttng minh dudng
thing HK luon di qua mot diém cd dinh.

Cau 4. (1,0 diém)

Tim céc sO nguyen dudng z, y, z théa man diéu kien: (z + 1) (y + 2) = zyz + 2.

Cau 5. (1,0 diém)

Cho tit gidc ABC'D noi tiép dusng tron ban kinh 2 cm. Chiing minh trong s6 17 diém A;, Asg, - - -, A17 bat ky ndm
trong tit gidc ABCD luon c6 thé tim duge hai diém ma khodng cach giita hai diém dé khong 16n hon 1cm.
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| 26 Sé Giao duc va Pao tao Ha N6i, nam hoc 2013 - 2014

Cau 1. (2,5 diém)
1. Tim tat ci céc sd tu nhien n dé 72°13 4+ 3™ c6 chita s6 hang don vi 8.
2. Cho a, b 1a céc s tit nhién 16n hon 2 va p 1a s6 ty nhién théa méan 1 % + b% Chttng minh p 13 s6 chinh
phuong. b
Cau 2. (2,0 diém)
1. Tim céc sb nguyén z, y thda man 2 — 3y? + 2zy — 2z + 6y — 8 = 0.

202 +ay+3y> —2y—4=0
2. Giai hé phuong trinh:
322 +5y2 +4x —12=0

Cau 3. (1,5 diém)

V6i a, b 1a cac s6 thuc théa man a + b + 4ab = 4a® + 4b>. Tim gié tri 16n nhat ciia

A =20(a® 4+ b%) — 6(a® + b*) + 2013

Cau 4. (3,0 diém)
Cho tam gidc ABC khong can. Dudng tron (O) tiép xic véi BC, AC, AB lan lugt tai M, N, P. Duong théng
NP cét BO, CO lan lugt tai E, F.

1. Ching minh goéc OEN , OCA bing nhau hodc b nhau.
2. Chitng minh ring bén diém B, C, E, F cung thuoc mot dudng tron.
3. Goi K la tam dudng tron noi tiép tam giac OEF. Chitng minh O, M, K thing hang.

Cau 5. (1,0 diém)
Trong mat phéng cho 6 didm A;, As, As, Ay, As, Ag trong d6 khong c6 3 didm nao théng hang va trong 3 didm
luon c6 2 diém c6 khoang cdch nhé hon 671. Chitng minh réing trong 6 diém da cho luon ton tai 3 diém la 3 dinh

ctia mot tam giac c6 chu vi nhéd hon 2013.
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| 27 Sé Giao duc va Pao tao Ha No6i, nam hoc 2014 - 2015

Cau 1. (2,0 diém)
1. Giéi phuong trinh z(52° +2) +2(v2z+1-1) =0

2?4y +1) —2y= -3
2. Giai hé phuong trinh: ( Y ) Y
y? <x2 — 12y) +4y? =9
Cau 2. (2,5 diém)
1. Ching minh néu n la s6 nguyén duong thi 25™ + 7™ — 4™ (3™ + 5") chia hét cho 65.

2. Tim céac cap s6 nguyén (:E, y) théa méan 2%y + 2y — 222 — 3z 4+ 4 = 0.

3. Tim céc bo s6 tu nhién (al; ag;as;--- ;a2014) thoéa méan

ay +as +az + -+ + asorq > 20142

a%+a§+a§+.-~+a§014220143+1

Cau 3. (1,5 diém)
Cho cac s6 thuc duong z, y, z théa man x +y 4+ z = 1. Tim gié tri 16n nhat ciia biéu thic

z

T Y
= + +
@ TH+A\T+yYz Y+Jy+tzxr z+2+ay

Cau 4. (3,0 diém)
Cho tam giac déu ABC' noi tiép dudng tron (O), H la trung diém BC. M la diém bat ky thuoc doan thang BH
(M khéac B). Lay diém N thuoc doan théng C A sao cho CN = BM. Goi I 1a trung diém M N.

1. Chitng minh bén diém O, M, H, I cing thuoc mot dudng tron.
2. Goi P la giao diém ctia OI va AB. Chitng minh tam giac MNP la tam giac déu.
3. Xac dinh vi tri ctia diém M dé tam giac IAB c6 chi vi nhé nhat.

Cau 5. (1,0 diém)

Cho bang 6 vuong kich thude 3 x n (3 hang, n cot, n la sd ty nhién 16n hon 1) dugc tao bdi cac 6 vuong nhé kich
thude 1 x 1. Mdi 6 vuong nhé dude t6 bsi mot trong 1 mau xanh hosic dé. Tim s6 n bé nhat dé véi moi cach to
mau nhu thé luén tim dude hinh chit nhat tao bdi cac 6 vuong nhé hon sao cho 4 6 vuong nhd & 4 géc clia hinh

ch nhat ciing mau.
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| 28 Sé Giao duc va Pao tao Ha No6i, nam hoc 2015 - 2016

Cau 1. (2,0 diém)
1. Gii phuong trinh (222 — 6z + 5) (22 —3)° = 1

P +ay+yi=1
2. Giéi hé phuong trinh:

203 =2 —y
Cau 2. (2,5 diém)

1. Tim tat ca cic s6 ty nhién x, y théa man 22 — 2zy + 3y =z + y.

L, £ . [4n—2 2 .
2. Tim tat ca cac s6 nguyén duong n sao cho so 5 la s0 httu ti.
V n

3. Cho a, b, ¢, d 1a céc s6 nguyen duong théa méan ab = cd. Ching minh s6 (a + b+ ¢ + d) khong la s6 nguyén
t

.O>\

Cau 3. (1,5 diém)

Cho z, y, z la cac s6 thuc duong, nhd hon 1 théa man zyz = (1 —z) (1 —y) (1 — 2).

Chiing minh trong ba s6 z(1 —y), y(1 — 2), (1 — x) ¢6 it nhat mot s6 khong nhd hon T

Cau 4. (3,0 diém)

Cho dudng tron (O) dudng kinh AB. Goi I 14 diém bat ky trén doan thang AO (I khac A, I khac O). Dudng
thang di qua I va vuong géc véi AB cit dudng tron (O) tai cac diém C va D. Goi E 1 diém trén dudng tron (O)
sao cho D la diém chinh giita ctia cung AE. Goi K 1a giao diém ctia AE va CD.

1. Chitng minh duong thing OK di qua trung diém ciia CE.

2. Duong thing di qua I v& song song v6i CE cit AE, BE lan lugt tai P va Q. Chiing minh tit gidc DPEQ 1a
hinh ch@ nhat.

3. Tim vi trf ca diém I trén doan AO sao cho KC = KA+ KO.

Cau 5. (1,0 diém)
Cho 2015 s6 nguyén duong phan biét khong vugt qua 3019. Chitng minh trong 2015 s6 dé ton tai bd s6 a, b, ¢, d
sao choa+b+c=d.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 29 Sé Giao duc va Pao tao Ha No6i, nam hoc 2015 - 2016

Cau 1. (2,0 diém)
1. Gidi phuong trinh z — z —8 =3z +1=0

?+y*=5
2. Giéi hé phuong trinh:
x2 + 2% = 10z — 10y

Cau 2. (2,5 diém)

1. Cho s6 nguyén duong n théa man n va 10 13 hai s6 nguyén t& cting nhau.

Chiing minh (n* — 1) chia hét cho 40.
2. Tim tat ci céc sd nguyén t6 p vi cic s6 nguyén duong x, y théa man
p—1=2x (x + 2)
PP —1=2y(y+2)
3. Tim tat ca cic sb nguyén duong n sao cho ton tai cac sé nguyeén duong z, y, z thda man 234 y> 423 = nxy?22.

Cau 3. (1,5 diém)
Cho cac sb thyc duong a, b, ¢ thda man (a + b) (b + c) (c + a) = 1. Ching minh

ab+ bec+ ca <

=~ w

Cau 4. (3,0 diém)

Cho tam gidc ABC c6 ba g6éc nhon, noi tiép duong tron (O) Céc dudng cao AM, BN, C'P cia tam giac ABC
cling di qua diém H. Goi Q la diém bat ky trén cung nhé BC (Q khac B, Q khac C). Goi E, F theo thit tu I
diém déi xiing ciia Q qua cac dudng thang AB va AC.

1. Chiing minh réing MH - MA= MP - MN.
2. Ching minh ba diém E, H, F thing hang.

3. Goi J la giao diém clia QF va AB, I 1a giao diém ctia QF va AC. Tim vi trf ciia diém Q trén cung nhé BC
dé (AB + AC) ho nhat
—— + —— | nhdé nhét.
QJ QI
Cau 5. (1,0 diém)

Chiing minh ton tai cac s6 nguyen a, b, ¢ sao cho 0 < |a + bv2 + V3] < 1000°
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 30 Sé Giao duc va Dao tao Ha No6i, nam hoc 2016 - 2017

Cau 1. (2,0 diém)

1. Giai phuong trinh z# — 223 + 2 — 2(302 - x) =0

22+ 2y — 4w =0
2. Giai hé phuong trinh:
dz? —dxy? +yt -2y +4=0

Cau 2. (2,0 diém)

1. Cho cac sb thuc a, b, ¢ d6i mot khac nhau théa man a® + b + ¢ = 3abe va abe # 0. Tinh

ab? bc? ca?
= S s 2 T mLs 3t 3 2 _ 12
a’?+b*—c b2+c?—a cc+a*—b

2. Tim tat ci cac cap s6 tu nhien (z;y) théa man 2% - 2% = 9y + 6y + 16.
Cau 3. (2,0 diém)

1. Cho cac s thuc duong a, b, ¢ théa man a? + b? + ¢ = 3. Chitng minh

2a2 252 2¢2

> b
a+b2+b+02+c+a2 atbte

2. Cho s6 nguyén duong n thda man 2 + 24/12n2 + 1 1a s6 nguyén. Ching minh 2 + 21/12n2 + 1 1a s6 chinh
phuong.
Cau 4. (3,0 diém)
Cho tam giac nhon ABC ¢6 AB < AC va noi tiép duong tron (O). Cac duvng cao BB', CC’ cit nhau tai diém
H. Goi M la trung diém ctia canh BC. Tia M H cit dudng tron (O) tai diém P.

1. Chitng minh hai tam gidc BPC’ va CPB’ dong dang.
2. Cac dusng phan giac ctia céc goc ﬁCQ CPB lan lugt cit AB, AC tai cac diém E va F. Goi O’ 1a tam
dudng tron ngoai tiép tam gidac AEF; K la giao diém ctia HM va AO'.
a) Chitng minh ti¢ giac PEKF noi tiép.
b) Chiing minh cac tiép tuyén tai E va F cia tron (O’) cit nhau tai mot diém ném trén duong tron (O).
Cau 5. (1,0 diém)
Cho 2017 sb hitu ti duong duge viét trén mot dudng tron. Chitng minh ton tai hai s6 duge viét canh nhau trén

dudng tron sao cho khi bd hai s6 d6 thi 2015 s6 con lai khong thé chia thanh hai nhém ma téng céc s6 ¢ mdi nhém

bing nhau.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 31 Sé Giao duc va Dao tao Ha No6i, nam hoc 2016 - 2017

Cau 1. (2,0 diém)
1. Giéi phuong trinh (22 — 1)2 —9=4Va? —x

2?2 —y? 22 +4y=3
2. Giéi hé phuong trinh:

4a? —dxy? +yt —2y+4=0
Cau 2. (2,0 diém)
1. Cho céac sb thuec a, b, ¢ ddi mot khac nhau théa man a® + b3 4 ¢ = 3abe va a + b+ ¢ # 0. Tinh

a? b2 2

B b2+62+62+a2 +a2—|—b2

P

2. Tim tat ca cac cap so tu nhién (z;y) théa man z? + 2y + 3zy — 2z — 4y — 5 = 0.
Cau 3. (2,0 diém)
1. Tim tat cd cac cap sb nguyen dudng (m;n) sao cho (2m — 1) va (2n — 1) im.

2. Cho cac sb thuc duong a, b, ¢ théa mén a + b + ¢ = 1. Chiing minh

a n b n c <1(1+1+1)
a+b? b+c2 c+a?2 " 4'a b ¢

Cau 4. (3,0 diém)

Cho duong tron (O) va diém M ndm ngoai duong tron. Tit M ké cac tiép tuyén M A, M B véi duong (A, B la cac
tiép diém). Dudng thing qua M cit dudng tron (O) tai C va D (MC < MD) sao cho diém O nim trong tam giéc
BCD. Goi E la diém déi xitng ciia C qua O. Goi S 1a giao diém ciia EA va BC.

1. Chitng minh hai tam giac OAC vd M AS dong dang.
2. Dudng thang SD cit (O) tai diém thit hai K. Chitng minh tam giac BKC can.
3. Goi N la giao diém ctia MO va AE. Chiing minh ND L DA.

Cau 5. (1,0 diém)
Cho 101 s6 nguyén duong cé téng bang 300 dugc viét trén mot dudng tron.Ching minh luon ton tai mot diy cac

s6 viét lien nhau c6 téng bang 100.
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New think - New life

<4 DE THI VAO LOP 10 - HE CHUYEN

| 32 Sé Giao duc va Dao tao Ha No6i, nam hoc 2017 - 2018

Cau 1. (2,0 diém)
1. Giai phuong trinh /52 — 22 4+ 222 — 102+ 6 =0

T+y+ay=3
VI Yy =2

2. Giai hé phuong trinh:

Cau 2. (2,5 diém)
1. Tim tat ci cac sb nguyen duong x, y, 2z théa mén z +y — 2z = 2 va 322 4+ 2y% — 22 = 13.
2. Cho céc sb nguyén duong a, b, ¢ thda man a? + b> = ¢2. Ching minh ring ab chia hét cho a + b+ c.
3. Tim tat ci cac s6 ti nhién n thdéa man 2n + 1, 3n + 1 1 cac s6 chinh phuong va 2n + 9 1 sd nguyén t6.

Cau 3. (1,5 diém)

. 1 1 1 , .
Cho cac s0 thuc duong a, b, ¢ théa mén — + 2 + — = 3. Tim gid tri 16n nhat cua bieu thic
a c
1 1 1
P= 5 + 5 + 5
(2a—|—b+c) (2b+c—|—a) (ZC—I—a—i—b)

Cau 4. (3,0 diém)

Cho tam gidc nhon ABC' (véi AB < AC) noi tiép duong tron (O). Goi D la trung diém clia canh BC, E 1a hinh
chiéu ctia diém A trén canh BC va H li tryc tam ctia tam giac ABC. Duong thing AD cit dudng tron (O) tai
diém thit hai F.

1. Ching minh BC? =4-DA - DF.

2. Tia DH cat dudng tron (O) tai diém G. Ching minh bén diém A, G, E va D cing ndm trén mot dudng

tron.

3. Dudng thang FE cit dudng tron (O) tai diém tht hai K. Ching minh dudng thang BC' tiép xic véi dudng
tron ngoai tiép tam gidc GKE.

Cau 5. (1,0 diém)
Viét len bang 99 s6 ty nhién lién tiép 1,2,3,---,99. Ta thyc hién thao tac sau: Xo6a ba s6 a, b, ¢ bat ky trén bang
roi lai viét len bang s6 (abc+ ab+ be + ca+ a+ b+ c). Tiép tuc thyc hién thao tac trén cho dén khi trén béng con

lai ding mot s6. Tim s6 con lai dé.
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New think - New life

gs[)ﬁ THI VAO LOP 10 - HE CHUYEN TOAN - TIN

| 33 S8 Giao duc va Dao tao Ha No6i, nam hoc 2017 - 2018

Cau 1. (2,0 diém)
1. Giai phuong trinh v/6x — 22 + 222 — 122 + 15 =0
3
4a? =y + =
2. Giai hé phuong trinh: %
dy? =2+ =
x
Cau 2. (2,5 diém)
1. Cho p lam mét s6 nguyén t6 1én hon 3. Ching minh ring 2017 — p? chia hét cho 24.

2. Cho a, b, ¢ 1a cac sd nguyén duong. Chitng minh rang a + b + 2v/ab + ¢ khong phai 13 s6 nguyén to.

Cau 3. (1,5 diém)
Cho céc sb thyc duong z, y, z théa man z? + y? + 22 = 3. Chitng minh

LA Y
3—yz 3—zx 3—2xy 2

Cau 4. (3,0 diém)

Cho tam giac nhon ABC (v6i AB < AC) noi tiép dudng tron (O). Goi I la tam dudng tron noi tiép tam gidc

ABC, D la hinh chiéu ctia diém I trén dudng thang BC va G la giao diém thit hai ctia dudng thing AD vé6i duong

tron (O) Goi F la diém chinh giita cung 16n BC ctia dudng tron (O) Dudng thang FG cit duong thing ID tai

diém H.

1. Chiing minh t& giac IBHC i ti¢ giac noi tiép.

2. Goi J la giao diém thit hai ctia duong thang AI v6i dudng tron ngoai tiép tam gidc BIC. Chitng minh

BH =CJ.

3. Goi N la giao diém thit hai ctia duong thing FH v6i duong tron ngoai tiép tam gidac BIC. Chiing minh

dudng thang NJ di qua trung diém ctia canh BC.

Cau 5. (1,0 diém)

Xét tap hop S gom cac sb nguyén duong cé tinh chét: v6i hai phan t& phan bigt bat ki x, y thude S, ta ludn co6

30|z — y| > xy. Héi tap hop S ¢6 thé c6 nhiéu nhat bao nhiéu phan ti?
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New think - New life

gs[)ﬁ THI VAO LOP 10 - HE CHUYEN TIN

| 34 Sé Giao duc va Dao tao Ha No6i, nam hoc 2018 - 2019

Cau 1. (2,0 diém)
1. Gidi phuong trinh 22 + 22 +7 = (z + 3) Va2 +5
(x—y) (2 —9*) =1

(z+y) (=* +97)

2. Giéi hé phuong trinh:
1

Cau 2. (2,5 diém)
1. Tim tat ca cac cap s6 nguyen duong (r;y) théa man 422 + 8zy + 3y? + 2z +y + 2 = 0.
2. Cho hai s6 nguyén duong a, b théa man 3a? + a = 4b%> — b. Chitng minh ring a + b 1a mot sé chinh phuong.

Cau 3. (1,5 diém)

1. Véi z, y, z 1a cac sb thuc duong thay déi va thda man zyz = 1, chiing minh

1 1 1
+ + =1
zy+x+1 yz+y+1 zx+z+1

2. V6i x, y, z la céc s6 thuc duong thay ddi va théa man xzyz > 1, tim gia tri 16n nhat ctia biéu thitc

1 1 1
_ + + :
Vey+ao+1  Vyz+y+1 Ver+z2+1

Cau 4. (3,0 diém)
Cho tam giac nhon ABC can tai A, dudng cao BE va noi tiép dudng tron (O; R). Ké duong kinh BD ciia dudng
tron (O). Duong thang BE cat cac dudng thang AD va AO lan lugt tai céc diém I va H.

1. Chitng minh BH - BI = 2R?.

) . ) . R
2. Goi M la trung diem ctia canh AB. Lay diem N thudc tia doi ctia tia OA sao cho ON = 3 Ching minh t@
giac AMNC 1a ti gidc nai tiép.

3. Goi K la trung diém ctia canh BC. Chitng minh duong thing K E di qua trung diém ciia doan thing OI.

Cau 5. (1,0 diém)

Trén mot dudng tron cho 2018 diém phan biét, An va Binh ciing choi tro choi nhu sau: Méi lugt choi, mot ban sé
ndi 2 diém trong 2018 diém da cho dé dugc mot day cung sao cho day cung vita duge vé khong cé diém chung véi
bat ky mot day ciing nao vé trude d6. Hai ban luan phién thire hien lugt choi cia minh. Ban dau tién khong thé
thuc hien duge lugt choi ctia minh 1a ngusi thua cudc. Néu An la ngudi di trude, hay chi ra chién thuat choi dé An

luon 1a ngusi thang cuoc.
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New think - New life

gs[)ﬁ THI VAO LOP 10 - HE CHUYEN TOAN - TIN

| 35 Sé Giao duc va Dao tao Ha No6i, nam hoc 2018 - 2019

Cau 1. (2,0 diém)
1. Gidi phuong trinh 22 + 22 +7 = (z + 3) Va2 +5

y? — 22y =822 — 6z + 1
2. Giéi hé phuong trinh:

=2 +822 —x+1
Cau 2. (2,5 diém)
1. Cho p, ¢ la hai s6 nguyeén t6 1én hon 5. Chitng minh p* + 2019¢* chia hét cho 20.
2. Cho céc s6 nguyen duong a, b, ¢, d théa man a < b < ¢ < d; ad = be va V/d — \/a < 1.
a) Ching minh a +d > b+c.
b) Chitng minh a 14 mot sé chinh phuong.

Cau 3. (1,5 diém)

1. Véi z, y, z 1a cac sb thuc duong thay déi va thda man zyz = 1, chiing minh

1 1 1
+ + =1
zy+x+1 yz+y+1 zx+z2+1

P 2, , .1 1 1 . e L, 1.2 .,
2. Véi z, y, z 1a céc s0 thyc duong thay doi va théa man — 4+ — 4+ — = 3, tim gia tri 16n nhat cta bieu thic
Yy oz

1 1 1
= + + :
V222 + 243 2P+ 2243 V22242243

Cau 4. (3,0 diém)
Cho tit giac ABC'D (khong ¢6 hai canh nao song song) noi tiép duong tron (O). Cac tia BA va C'D cit nhau tai
diém F. Goi E la giao diém ctia hai dusng chéo AC va BD. Vé hinh binh hanh AEDK.

1. Chitng minh tam gidac FKD dong dang véi tam giac FEB.

2. Goi M, N tuong tng la trung diém ctia cdc canh AD, BC. Chitng minh dusng thang M N di qua trung diém
ctia doan thing EF.

3. Chiing minh duong thing EF tiép xtc v6i dudng tron ngoai tiép clia tam giac EMN.

Cau 5. (1,0 diém)
Cho tap hop S = {:c € Z|1 <z< 50}. Xét A la mot tap hop con bat ki clia tap hop S va c6 tinh chat: Khong c6

ba phan t ndo ctia tap hgp A la s6 do do dai ba canh ciia mot tam gidc vuong.
1. Tim mot tap hgp A c¢6 ding 40 phan tit vA thda man diéu kién dé& bai.

2. C6 hay khong mot tap hgp A c¢6 diing 41 phan tit vA théa man diéu kién dé bai? Hay giai thich cau tra 10i.
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New think - New life

gs[)ﬁ THI VAO LOP 10 - HE CHUYEN TIN

| 36 Sé Giao duc va Dao tao Ha No6i, nam hoc 2019 - 2020

Cau 1. (2,0 diém)
1. Giai phuong trinh 22 — 1= y/z + 1

222 —3zy+y  +z—y=0
2. Giai hé phuong trinh:
22 4+z+1=y>

Cau 2. (2,0 diém)

1. Cho biéu thitc P = ab(a + b) + 2 v6i a, b 14 cac s6 nguyén. Chiing minh réing gid tri clia biéu thitc P chia
hét cho 3 thi P chia hét cho 9.

2. Tim tat ci s6 ty nhien = dé gia tri cia biéu thitc P = 22 + 322 + z + 3 1a liy thita ciia mot sd nguyen to.

Cau 3. (2,0 diém)
Cho cac s6 duong a, b, ¢ thay ddi va thoéa man ab + be + ca + abe = 4.

1 1

1
1. Chitng minh -
gmmh o e T

2. Tim gia tri 16n nhét ciia bidu thic

1

1 1
+ +
V2(@@+b)+4 202 +2)+4 J2(c2+a?)+4

P =

Cau 4. (3,0 diém)
Cho tam gidc ABC ¢6 ba géc nhon (AB < AC), noi tiép duong tron (O). Hai dudng cao BD va C'E clia tam gidc
ABC cét nhau tai diém H. Dudng tron (O) cit dudng tron dusng kinh AH tai diém thi hai F' (F khac A).

1. Chiing minh tam giac BEF dong dang v6i tam giac CDF.

2. Goi N la diém chinh gitta ciia cung nhé BC ciia dusng tron (O). Dudng thang FN cit canh BC tai diém
K. Chting minh tia H K la tia phan giac cta goc BHC.

3. Hai tia phan gidc ctia goc ABH va goc ACH cit nhau tai diém I. Goi P la giao diém ciia doan thing ON
va canh BC. Goi @ 1a trung diém ctia doan thing AH. Chitng minh P,I, Q la ba diém thang hang.

Cau 5. (1,0 diém)

Trén ban c6 hai ti keo: tai thit nhat c6 22 vién keo, ti thit hai ¢ 29 vién keo. An va Binh cling choi mot tro choi
nhu sau: mdi lugt choi mot ban sé chon mot tii keo va 1ay it nhat 1 vien keo trong tii keo d6. Hai ban luan phién
thuc hién lugt choi clia minh. Ban dau tién khong thé thyc hién duge lugt choi ctia minh 1a ngudi thua cude. Néu

An 13 ngusi 1ay keo truée, hiay chi ra chién thuat choi clia An ludn 13 ngudi thang cudc.
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New think - New life

gs[)ﬁ THI VAO LOP 10 - HE CHUYEN TOAN

| 37 Sé Giao duc va Dao tao Ha No6i, nam hoc 2019 - 2020

Cau 1. (2,0 diém)
1. Giai phuong trinh (vVz +5 — ) (14 Va2 + 5z) =5

22+ 7 =4y% + 4y
2. Giéi hé phuong trinh:

22 +3zy+2°2 +x+y=0
Cau 2. (2,0 diém)

1. Cho biéu thitc P = abc(a — 1) (b+4) (c + 6) v6i a, b, c 1a cac sd nguyén théa man a + b + ¢ = 2019. Chiing
minh ring gia tri ctia biéu thitc P chia hét cho 6.
2. Tim tat ca s6 tu nhien n dé gid tri ciia bidu thitc Q = v+ 2 + V/n + v/n + 2 1 s6 nguyen.
Cau 3. (2,0 diém) Cho biéu thitc K = ab+4ac — 4bc, véi a, b, ¢ 1a céc s6 thuc khong am théa man a +b+2c = 1.
1. Ching minh K > —%.

2. Tim gi4 tri 16n nhét ciia bidu thic K.

Cau 4. (3,0 diém)
Cho tam gidgc ABC c6 ba géc nhon (AB < AC), noi tiép dudng tron (O). Goi diém I 14 tam duong tron noi tiép
tam giac ABC. Tia AI cit doan thing BC tai diém J, cat dudng tron (O) tai diém thi hai M (M khéac A).

1. Chitng minh MI? = M.J - M A.

2. Ké dusng kinh M N ciia dudng tron (O). Dudng thang AN cét cac tia phan gidc trong clia goc ABC va géc
ACB lan luct tai diém P va Q. Chting minh N la trung diém ctia doan PQ.

3. Lay diém E bat ky thuoc cung nhd MC ciia dusng tron (O) (E khac M). Goi F 1a diém déi xing véi diém
I qua diém E. Goi R la giao diém ctia hai duong thing PC va @QB. Chitng minh ring bén diém P, Q, R, F

cung thuoc mot dusng tron.

Cau 5. (1,0 diém)
M5i diém trong mat phéng duge t6 bdi mot trong hai mau xanh hodc dé.
1. Chitng minh trong mit phang dé ton tai hai diém dugc t6 bdi ciing mot mau va c6 khodng cach bing d.
2. Goi tam gidc c6 ba dinh dugc t6 bdi ciing mot mau 1a tam gidc don sdc. Chiing minh trong mit phing do6

ton tai hai tam gidc don sdc 1a hai tam gidc vuong va dong dang v6i nhau theo ti s6 k = 019"
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New think - New life

gs[)ﬁ THI VAO LOP 10 - HE CHUYEN TIN

| 38 Sé Giao duc va Dao tao Ha No6i, nam hoc 2020 - 2021

Cau 1. (2,0 diém)
1. Giai phuong trinh (z +2) Va2 + 1 =22+ 22 + 1

2. Ching minh

1 1 1 1 1
+ + 4ot =1- .
W14+1vV2  2vV2+2V3  4/3+3V4 202112020 + 2020+/2021 V2021

Cau 2. (2,0 diém)
1. Chitng minh v6i moi sd nguyén duong n, s6 A = 59" — 17" — 9" 4 2" chia hét cho 35.
2. Tim tat ci cac sb6 nguyén z, y thoéa man diéu kien 22y — 3y — 4z — 1 = 0.
Cau 3. (2,0 diém)
1. Tim tat ci céc sb thuc a, b, ¢ théa man dong thai cac didu kien a? +b%> +c> =38, a+b=8vab+c>T.
2. Véi a, b, c 1 cac s6 thyc khong am va luon théa man a? + b2 + ¢? = 2ab + 2bc + 2ca, chitng minh

a+b+c> 3v2abe.

Cau 4. (3,0 diém)
Cho tam giac ABC c6 ba goéc nhon, AB < AC va ba duong cao AD, BE, CF cung di qua diém H. Goi (S) la

dudng tron ngoai tiép tam giac DEF.
1. Chitng minh dudng tron (S) di qua trung diém ctia doan théng AH.

2. Goi M va N lan lugt 1a giao diém ctia dudng tron (S) v6i cac doan thang BH va CH. Tiép tuyén tai D ciia
dudng tron (S) cit dusng thang M N tai diém T. Chitng minh HT song song v6i dudng thing EF.

3. Goi P la giao diém ctia hai dudng thing BH va DF, @ la giao diém ctia hai dudng thing CH va DE. Chiing
minh ba diém T,P, @ la ba diém thing hang.

Cau 5. (1,0 diém)

Trén ban ¢6 6 hop keo, moi hop ¢6 5 vieén keo. An va Binh cung choi mot trd choi nhu sau: mdi lugt choi, An sé
chon mot hop tiy ¥ va lay it nhat 1 vien keo & hop dé; con Binh thi chon mét hop va cac hop da chon, mdi hop
lay ding 1 vién keo. Hai ban luan phién thitc hién lugt choi ciia minh. Ban dau tién khong thé thye hien duge lugt
chdi ctia minh 14 ngudi thua cudc. Néu An la ngudi lay keo trude, hay chi ra chién thuat choi dé Binh 1a ngusi

thang cudc.
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Cau 1. (2,0 diém)

1. Giai phuong trinh 2% + 3z + 5 = (2 + 3) Va2 + 5.

2. Cho cac sb thuc a, b, ¢ thda mén a 4+ b — 2¢c = 0 va 2ab — bc — ca = 0. Chting minh a = b = c.
Cau 2. (2,0 diém)

1. Chitng minh v6i moi sé nguyén duong n, s6 A = 11" + 7" — 2" — 1 chia hét cho 15.

2. Cho hai s6 nguyén duong m va n théa man /11 — m > (0. Chiing minh
n

(VI1-3)

mn

Vii-" >
n

Cau 3. (2,0 diém)

1. Cho da thic P (z) v6i he s6 thuc thoa man P (1) = 3 va P (3) = 7. Tim da thic du tong phép chia da thiic
P (z) cho da thic x? — 4z + 3.

2. V6i a, b, ¢ 1a cac s6 thuc khong am théa man a + b + ¢ + abc = 4, tim gia tri 16n nhat cia biéu thic
P =ab+ bc+ ca.

Cau 4. (3,0 diém)

Cho tam giac ABC c¢6 ba gbéc nhon, AB < AC. Goi (I) 1a dudng tron noi tiép tam gidc ABC va K 1a tam dudng
tron bang tiép trong géc A ctia tam giac ABC. Goi D, E, F lan lugt 1a chan dudng vuong goc ké tit diém I dén
cac dudng thing BC, CA, AB. Duong thang AD cit duong tron (I) tai hai diém phan biét D va M. Dudng thang
qua K song song véi duong thing AD cit duong thing BC tai N.

1. Chitng minh tam gidc M FD dong dang véi tam giac BNK.
2. Goi P la giao diém ctia BI va FD. Chiing minh goc BM F biang goc DM P.
3. Chitng minh duong tron ngoai tiép tam giac M BC di qua trung diém ciia doan thing KN.

Cau 5. (1,0 diém)

Cho mot bang 6 vudng kich thude 6 x 7 (6 hang; 7 c¢ot) duge tao bdi cac 6 vuong kich thude 1 x 1. Méi 6 vudng
kich thuée 1 x 1 dugce t6 bdi mot trong hai mau den hoadc tring sao cho trong moi bang 6 vuong kich thude 2 x 3
ho#c 3 x 2, ¢6 it nhét hai 6 vudng kich thude 1 x 1 duge t6 mau den c6 chung canh. Goi m 1a s6 6 vuong kich

thuée 1 x 1 duge t6 mau den trong bang.
1. Chi ra cach t6 sao cho m = 20.

2. Tim gi4 tri nhé nhat ctia m.
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Cau 1. (2,0 diém)
1. Giai phuong trinh (z +2) Va2 + 1 =22+ 22 + 1

2. Ching minh

1 1 1 1 1
+ + 4ot =1- .
W14+1vV2  2vV2+2V3  4/3+3V4 202112020 + 2020+/2021 V2021

Cau 2. (2,0 diém)
1. Chitng minh v6i moi sd nguyén duong n, s6 A = 59" — 17" — 9" 4 2" chia hét cho 35.
2. Tim tat ci cac sb6 nguyén z, y thoéa man diéu kien 22y — 3y — 4z — 1 = 0.
Cau 3. (2,0 diém)
1. Tim tat ci céc sb thuc a, b, ¢ théa man dong thai cac didu kien a? +b%> +c> =38, a+b=8vab+c>T.
2. Véi a, b, c 1 cac s6 thyc khong am va luon théa man a? + b2 + ¢? = 2ab + 2bc + 2ca, chitng minh

a+b+c> 3v2abe.

Cau 4. (3,0 diém)
Cho tam giac ABC c6 ba goéc nhon, AB < AC va ba duong cao AD, BE, CF cung di qua diém H. Goi (S) la

dudng tron ngoai tiép tam giac DEF.
1. Chitng minh dudng tron (S) di qua trung diém ctia doan théng AH.

2. Goi M va N lan lugt 1a giao diém ctia dudng tron (S) v6i cac doan thang BH va CH. Tiép tuyén tai D ciia
dudng tron (S) cit dusng thang M N tai diém T. Chitng minh HT song song v6i dudng thing EF.

3. Goi P la giao diém ctia hai dudng thing BH va DF, @ la giao diém ctia hai dudng thing CH va DE. Chiing
minh ba diém T,P, @ la ba diém thing hang.

Cau 5. (1,0 diém)

Trén ban ¢6 6 hop keo, moi hop ¢6 5 vieén keo. An va Binh cung choi mot trd choi nhu sau: mdi lugt choi, An sé
chon mot hop tiy ¥ va lay it nhat 1 vien keo & hop dé; con Binh thi chon mét hop va cac hop da chon, mdi hop
lay ding 1 vién keo. Hai ban luan phién thitc hién lugt choi ciia minh. Ban dau tién khong thé thye hien duge lugt
chdi ctia minh 14 ngudi thua cudc. Néu An la ngudi lay keo trude, hay chi ra chién thuat choi dé Binh 1a ngusi

thang cudc.
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Cau 1. (2,0 diém)

1. Giai phuong trinh V4 + 2z — 22 = 2 — 2.
2. Giai hé phuong trinh o +2=3y
y® 42 = 3.

Cau 2. (2,0 diém)

1. Chitng minh v6i mdi sé nguyén n, s6 n? + 3n + 16 khong chia hét cho 25.

2. Tim tat ci cac sb nguyén = va y thoéa man 2% —zy — 29> + x4+ y —5 = 0.
Cau 3. (2,0 diém)

1. Cho a, b vA ¢ 1a cac sd thyc d6i mot khac nhau. Chitng minh

(a+b)(b+c) (b+c)(c+a) n (c+a)(a+b)

@0 -0 T b-olc—a) (c-ala-b "

a b

+ +
V14+2bc V1+4+2ca 14 2ab
a’® + b2 + c® = 1. Tim gia tri 16n nhét ctia bidu thic P.

2. Cho biéu thic P = véi a, b vi ¢ 13 cac sb thuyc khong am théa man

Cau 4. (3,0 diém)

Cho tam giac ABC noi tiép dudng tron (O) va AB < AC. Goi I 1a tam dudng tron noi tiép tam giac ABC. Duong
thang AI cit duong tron (O) tai diém thit hai M (M khac A). Goi D, E va F lan lugt 1a cdc hinh chiéu ciia diém
I trén cac dudng thing BC, CA va AB.

1. Ching minh tam gidc M BI 1a tam giac can.

2. Dudng tron ngoai tiép tam gidac AEF cit dudng tron (O) tai diém thit hai P (P khac A). Chitng minh P,
M va D la ba diém thing hang.
3. Goi H la giao diém ctia duong thang I P va dudng thing EF. Chting minh HD song song véi AM.
Cau 5. (1,0 diém)
Trén ban c¢6 n vién keo. Hia ban An va Binh ciing choi mot tro choi nhu sau: Hai ban luan phién 14y keo trén ban,
mdi 1an chi duge 1ay 1, 2, 3, 4 ho#ic 5 vién keo va phai 14y s6 vién keo khac véi s6 vién keo clia ban con lai vita lay
ngay trudc dé. Ban dau tien khong thé thuc hién duge lugt choi cia minh 1a ngudi thua cudc. Néu An 1a ngudi lay

keo trudc,
1. V6i n = 7, hay chi ra chién thuat choi ctia Binh khién An 13 ngudi thua cudc.

2. V6i n = 22, hay chi ra chién thuat choi ctia An khién Binh 13 ngusi thua cudc.
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Cau 1. (2,0 diém)
1. Giai phuong trinh 22 + 2+ 2 — 2z +1 = 0.

2. Cho ba s6 thuc a, b v ¢ théa man ab + bc 4 ca = 1. Chitng minh

a—2>b b—c c—a

=0
1—1—02+1+a2+1+b2

Cau 2. (2,0 diém)
1. Tim cac cap s6 nguyéen (z,y) thdéa man 22 + 5zy + 6y> + . + 2y — 2 = 0.
2. Chitng minh véi mbi s6 nguyén n, sé6 n? + n + 16 khong chia hét cho 49.
Cau 3. (2,0 diém)
1. Cho s6 thuc x khac 0 théa man z + ; va 22 déu la s6 hitu ti. Ching minh z 1 s6 hitu ti.

2. Cho cac sb thuc khong am a, b va ¢ théa man a + b+ ¢ = 5. Chitng minh 2a + 2ab + abc < 18.

Cau 4. (3,0 diém)
Cho tam gidc nhon ABC noi tiép dudng tron (O), véi goc BAC = 60° vi AB < AC. Cac duong thang BO, CO
lan lugt cit cac doan thing AC, AB tai M, N. Goi F la diém chinh giita ctia cung BC 16n.

1. Chitng minh nam diém A, N, O, M va F cing thuoc mot dudng tron.

2. Goi P, Q lan lugt 1a cac giao diém tht hai ctia hai tia FN, FM véi duong tron (O). Goi J 1a giao diém ciia
dudng thang BC va dudng thang PQ. Ching minh tia AJ 1a tia phan giac ctia goc BAC.

3. Goi K la giao diém ctia dudng thang O.J va duong thing CF. Chitng minh AB vuéng goc véi AK.

Cau 5. (1,0 diém)
Cho A la mot tap hgp con ¢6 100 phan tit ctia tap hop {1,2,3,...,178}.

1. Chitng minh A chita hai s6 tu nhién lién tiép.

2. Ching minh v6i moi s6 tu nhién n thuoc tap hop {2,3,4,...,22}, ton tai hai phan tit ciia A c¢6 hiéu bang n.
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Cau 1. (2,0 diém)
1. Giai phuong trinh 22 — 22 +2 = /(22 + 4) (z + 1).

2. V6i a, b va c 1a cac s6 thuc duong théa man abe = 3, tinh gia tri biéu thitc

P 1 N 1 N 1
S a2(b+e)+3 2(ct+a)+3  c2(a+b)+3

Cau 2. (2,0 diém)
1. Véi p 1a mot s6 nguyen t6 16n hon 3, chitng minh s6 A = 5P + p? chia hét cho 6.
2. Tim tat ci céc sd nguyén (x;y) théa man 23 — 22y + 22 = 522 — 2y — 1.

Cau 3. (2,0 diém)
1. Véi a, b va c la cac s6 thyc duong théa man abc = 2, chiing minh

a2+b2+c2—3(a+b—c)2—z

2. Tim tat ci cac s6 nguyen duong a, b v ¢ sao cho cac phuong trinh 22 — 2az +b = 0, 22 — 2bx + ¢ = 0 va

2% — 2cx + a = 0 déu c6 nghiém la cac s6 nguyén duong.

Cau 4. (3,0 diém)
Cho tam giac ABC v6i AB < AC, noi tiép dudng tron (O). Ba duong cao AD, BE va CF clia tam giac ABC

ciing di qua diém H. Goi I va K lan lugt 1a trung diém ctia cic doan thing EF va BC.

Al HI

2. Chitng minh duong thing AH i tiép tuyén ctia duong tron ngoai tiép tam gidc IHK.

3. Goi P la chan duong vudng goc ké tit diem H dén duong thang EF. Chitng minh dudng thang DP song song
v6i dudng thing Al

Cau 5. (1,0 diém)

Trén bang c6 hai s6 ty nhién m vd n. An v Binh choi mot tro choi nhu sau: Méi lugt choi, mot ban chon mot
trong hai s6 trén bang dé x6a va viét lén bang mot sé mdi 1a hieu khong am clia s6 vita x6a véi mot uée sb tu
nhién bat k¥ clia sé vita x6a. Hai ban luan phién thuc hién lugt choi. Ban dau tien khong thé thyc hien duge lugt
choi clia minh 1& ngudi thua cude, ngudi con lai 14 ngudi thang cudc. Biét ring An la ngudi thyc hién lugt choi dau

tién:
1. V6i m = 2022 va n = 2023, hiy chi ra chién thuat choi ciia An dé An 13 ngudi thing cuoc.

2. V6i m = 2022 vh n = 1981, hay chi ra chién thuat choi ciia An dé An 1a ngudi thing cudc.
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Cau 1. (2,0 diém)
1. Giai phuong trinh 22 — 4z + 22z — 1+ 1 =0.

2. Cho céc sb thuc a, b va ¢ théa man ab + bc + ca = 1. Tinh gia tri bidu thic

a b c 2
+ +

P = — .
1+a2 1402 14+c¢2 a+b+c—abe

Cau 2. (2,0 diém)
1. Chitng minh néu n 1a s6 tu nhién 1& thi 32" — 7 chia hét cho 20.
2. Tim tat ca cac cap sd nguyen (z,y) sao cho y (2 +z+1) = (z + 1) (y* — 1).

Cau 3. (2,0 diém)

3 3

1. Tim hai s6 nguyén duong m va n sao cho déu 1a cac sd nguyen t6.

v
m-+n m+n
2. V6i a, b va ¢ 1a cac s6 thuc khong am théa man diéu kién a + b + ¢ = 3, tim gia tri nhé nhat ciia biéu thic

P = ab + 2bc + 3ca — 3abe.

Cau 4. (3,0 diém)
Cho tam gidc ABC nhon v6i AB < AC. Dudng tron (I) néi tiép tam giac ABC, tiép xtc véi ba canh BC, CA va
AB lan lugt tai ba diém D, E va F.

1. Goi M la giao diém ctia hai duong thing Al va DF. Chiing minh duong thing CM vuong géc véi dudng
thang Al

2. Goi N la giao diém ctia hai duong thing Al va DE. Goi K lam trung diém ctia doan BC. Chitng minh tam
giac KM N la tam giac can.

3. Céc tiép tuyén tai M va N ctia duong tron (K; KM) cat nhau tai diém S. Chting minh dudng thing AS
song song v6i duong thing ID.

Cau 5. (1,0 diém)
Cho tap hop A gdm 70 s6 nguyén duong khong vudt qua 90. Goi B 1a tap hop gdm cac s6 ¢ dang z +y véiz € A
va y € A (z, y khong nhat thiét phan bigt).

1. Ching minh 68 € B.

2. Chiing minh B chita 91 s6 nguyén lién tiép.
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