4. Nam hoc 2020 - 2021
4.1. Pé chung

BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUGNG PAI HOC SU PHAM HA NOI Poc lap - Tu do - Hanh phic

PE THI TUYEN SINH LGP 10
TRUGNG THPT CHUYEN DAI HOC SU PHAM NAM 2020
Mon thi: Toan
(Dung cho moi thi sinh thi vao trudng chuyén)
Thoi gian lam bai: 90 phut

4\/;+8XJ(\/;—1_L
2:x 4-x)|x-2x x

Cau 1. (2,0 diém) Cho biéu thiic: P:[ J vOi x>0; x#4; x#9.

a) Rut gon biéu thiic P.

b) Tim m saocho m(\/;—3).P >x+1 dung v4i moi gia tri x>9.
Cau 2. (3,0 diém)

a) Tronghétryctoa dd Oxy cho hai dudng thing (d,):y=5x+9 va (d,):y= (m2 —4)x +3m (
m 14 tham s8). Tim c4c gid tri clla m d€ hai dudng thing d, va d, song song.

b) Cho phuong trinh: x* -2(m-1)x+2m-5=0 (m 14 tham s6). Tim gid tri cia m d€ phuong
trinh trén c6 hai nghiém x,; x, thod mén: (x,” -2mx+2m-1})(x,-2)<0

c) Hai 66 cing khéi hanh mot ltic trén quing dudng tit A dén B dai 120km . Vi mdi gid, 6 t6
thi nhat c}}ay nhanh hdp 6‘ t6 thu hgi la 10km nén dén B truoc'fc 0 t6 thut hai la 0,4 gic.
Tinh vin tdc moi 6 t6, biét rang van toc cia moi 6 td 1a khdng d6i trén ca quiang dudng AB.

Cau 3. (1,5 diém) Bac An mudn 1am mét clta s6 khudn gd, phia trén cé dang nita hinh tron, phia
dudi cé dang hinh chit nhit. Biét rang: dudng kinh ctia nfta hinh tron ciing 1a canh phia trén ctia
hinh chit nhat va téng dd dai cac khuoén gb (cac dudng in ddm trong hinh vé bén, bd qua d6 rong
ctia khudén gb) 1a 8m. Em hiy gitip bac An tinh d6 dai cic canh ctia hinh chit nhit dé ctta sé cé
dién tich 16n nhat.

Céu 4. (3,0 diém) Cho dudng tron (O) va mét diém A ndm ngoai dudng tron. Ké tiép tuyén AB
véi dudng tron (O) (B 12 tiép diém) va dudng kinh BC. Trén doan thing CO 1dy diém I (I khéc
C va 0).Dudng thing IA cit (O) taihaidiém D va E (D nimgiita A va E).Goi H 1a trung diém
clia doan thang DE.

a) Ching minh: AB.BE=BD.AE
b) Pudngthing d di qua diém E song song véi AO, d cit BC tai diém K. Chiing minh HK

//CD.
c) Tia CD cit AO taidiém P, tia EO cit BP tai diém F. Chiing minh t gidc BECF 13 hinh chit
nhat.
0<x,y,z<1
Cau 5. (0,5 diém) Tim céc sd thuc %, y, z thod min: X y z 3

+ + =
1+y+xz 1+z+zy 1+X+yz X+y+z

Hét
Ghi chii: Hoc sinh khéng duodc su dung tai liéu, cdn bé coi thi khéng gidi thich gi thém.
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4.2.Dé chuyén Toan - Tin

BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHiA VIET NAM
TRUGONG DAI HOC SU PHAM HA NOI Poc lap - Tudo - Hanh phuc

PE THI TUYEN SINH LGP 10
TRUONG THPT CHUYEN PAI HOC SU PHAM NAM 2020
Mon thi: Toan
(Dung riéng cho thi sinh thi vao 16p chuyén Toan va chuyén Tin hoc)
Thoi gian lam bai: 120 phut
Cau 1. (2,0 diém)

2%’ =3y’ =47’
Cho ba s6 thyc x,y,zthda mén cic diéu kién sau: {3/2x* +3y* +42* =2+312+36.
xyz>0

Tinh gia tri cia bidu thic P= 1,11
Xy z

Cau 2. (2,0 diém)

Xét phuong trinh bic 2: ax® +bx+c=0(1), trong d6 a,b,cla cic s6 nguyén duong. Biét rang
céc diéu kién sau théda min: Phuong trinh (1) c6 nghiém; S8 a2020b chia hét cho 12; S8 ¢® +3 chia
hét cho c+3.Hay tim gi4 tri16n nhit caténg a+b+c.

Cau 3. (2,0 diém)
Tim sd nguyén a bé nhit sao cho: x* +2x* —4x +a >0 v4i moi s6 thuc x
Cau 4. (3,0 diém)

Cho tam gidc ABC nhon ndi tiép dudngtron (O)cé AB>BC. Mot dudng tron di qua haidinh A,
C clia tam gidc ABClan lugt cit cic canh AB,BC tai hai diém K,N(K,N khac cic dinh ctia tam giac
ABC). Gid slt dudng tron (O)va dudng tron ngoai tiép tam gidc BKN cat nhau tai giao diém thi
haila M (M khac B). Chiing minh rang:

a) Baduodngthang BM,KN,AC ddng quy tai diém P

b) T gidc MNCP nodi tiép
¢) BM?-PM?=BK.BA-PC.PA
Cau 5. (1,0 diém)
Cho hai sd A,B cling c6 2020 chil so. Biét rang sd A c6 ding 1945 chii s khac 0, bao gdm 1930
chil s6 ngoai cling vé bén trai va 15 chil s6 ngoai cting vé bén phai; SO B ¢ diing 1954 chit sd khac
0, bao gbm 1930 chit sd ngoai cling vé bén trai va 24 chit s6 ngoai ciing vé bén phai. Chting minh

rang UCLN(A,B)1a mot s6 c6 khéng qua 1954 chil so.

Hét
Ghi chii: Hoc sinh khéng duodc su dung tai liéu, cdn bé coi thi khéng gidi thich gi thém.
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3. Nam hgc 2021 — 2022
3.1. Pé chung

BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUGNG PAI HOC SU PHAM HA NOI Poc lap - Tu do - Hanh phic

PE THI TUYEN SINH LGP 10
TRUGNG THPT CHUYEN DAI HOC SU PHAM NAM 2021
Mon thi: Toan
(Dung cho moi thi sinh thi vao trudng chuyén)
Thoi gian lam bai: 90 phut

b-a _a\/;—b\/EJ_(\/E\/;)ZM/E
Jb-+a a-b ' Ja+b

Bai 1 (2,0 diém) Cho P:[ (a>0,b>0,a=b).
a) Rutgon P.
b) Ching minh riang P>0.

Bai 2 (3,0 diém)

a) Chtngminh rang v4imoi gid tri clia m, it nhat mot trong hai phuong trinh sau cé nghiém:

x* —(2m+1)x+m?+3=0;x* ~-mx+4m-11=0.

b)MOt tam bién quang cdo cé dang hinh tron tam O, ban kinh
bang 1,6 m. Gia st hinh chit nhit ABCD néi tiép dudng tron tam
O ban kinh bang 1,6m sao cho ZBOC=45° (hinh bén). Ngudi ta
can son mau toan bd tAm bién quing cio va chi son mdt mit nhu
& hinh bén. Biét mic chi phi son phan hinh t6 ddm 1a 150 nghin
déng/m? va phan con lai 12 200 nghin d6ng/m?2. Hbi s6 tién (lam
tron dén don vi nghin ddng) dé son toan bd bién quang cdo bang
bao nhiéu? Cho m=3,14.

Bai 3 (3,0 diém) Cho ba diém A,B,C cd dinh sao cho A,B,C thing hang, B nam giita A va C. Goi
(d) 12 dudng thang di qua C va vudng goc véi AB. Liy diém M tly y trén (d). Pudng thang di
qua Bva vudng goc véi AMcit cic dudng thing AM,(d) 14n lugt tai I,N . Pudng thing MBcit
AN tai K.

a) Ching minh rang tit gidc MIKN ndi tiép.

b) Chitng minh rang CM.CN = AC.BC.

c) Goi O 1atim clia dudng tron ngoai tiép tam gidc AMN. Vé hinh binh hinh MBNE. Goi H
13 trung diém ctia doan thdng BE. Chiing minh ring OH vuéng géc v6i dudng thing (d)

vi OH=1AB.
2
Bai 4 (2,0 diém)

x> +y?-4x=57
[x-1]

2021 2020

a) Giai hé phuong trinh sau:
+ |X - 2| =1.

b) Cho a va b la hai s hitu ti. Ching minh ring néu a~2 + b3 ciingla s hitutithi a=b=0.
Hét
Ghi chii: Hoc sinh khéng duodc su dung tai liéu, cdn bd coi thi khéng gidi thich gi thém.
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3.2.Dé chuyén Toan - Tin

BO GIAO DUC VA DAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUGNG PAI HOC SU PHAM HA NOI Poc lap - Tu do - Hanh phic

PE THI TUYEN SINH LOP 10
TRUONG THPT CHUYEN PAI HOC SU PHAM NAM 2021
Mon thi: Toan
(Dung riéng cho thi sinh thi vao 16p chuyén Toan va chuyén Tin hoc)
Thoi gian lam bai: 120 phut
1+ \/E

Bai 1 (2,5 diém) Cho a = 5

a) Tim mot da thitc bic hai Q(x)véihé s6 nguyén sao cho a 13 nghiém ctia Q(x).

b) Chodathtc P(x)=x"-x*-x+1. Tinh gid tri cia P(a).
Bai 2 (3,0 diém)

Cho A,B 13 hai diém c6 dinh nam trén dudng tron tdm O, ban kinh R . Gia st C 13 diém c6 dinh
trén tia 6i clia tia BA . MOt cat tuyén thay d6iqua C cat dudngtron (O) tai D va E (D nam giita
C,E). Cac dudng tron ngoai tiép cac tam gidc BCD va ACE cat nhau tai giao diém thithai M . Biét

rang bon diém O,B,M,E tao thanh ti gidc OBME.
Chitng minh rang:
a) T gidc OBME ndi tiép.

b) CD.CE=CO?-R’.

c) M ludn di chuyén trén mét dudng tron cé dinh.

Bai 3 (2,0 diém) Tim tit ca cic s6 nguyén duong N sao cho N cé thé biéu dién mot cach duy nhat

2

X +y

v6i x,y 1a hai sé nguyén duong.
Xy +1

ddang

Bai 4 (2,5 diém) Cho a,b,c 1a ba sd nguyén duong sao cho mdi s6 trong ba sd d6 déu biéu dién dugc
& dang lity thita cia 2 v6i s6 mii tu nhién. Biét rang phuong trinh bac hai ax? ~bx+c=0 (1) cd ca

hai nghiém déu 13 s6 nguyén. Chitng minh rang hai nghiém cfia phuong trinh (1) bang nhau.

Hét
Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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2. Nam hoc 2022 - 2023
2.1. DPé chung

BO GIAO DUC VA DAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUGNG PAI HOC SU PHAM HA NOI Poc lap - Tu do - Hanh phic

PE THI TUYEN SINH LGP 10
TRUGNG THPT CHUYEN DATI HOC SU PHAM NAM 2022
Mon thi: Toan
(Dung cho moi thi sinh thi vao trudng chuyén)
Thoi gian lam bai: 90 phut

(x>0,x#1)

BéiI.(l,Sdiém)ChoA:[XJr x4l 1 1 J .

+ + :
x+4x -2 Jx-1 Jx+2) x-1

a) Rutgon A.

b) Tim céc sd nguyén x sao cho % 14 s6 nguyén duong.

BaiIL (2,5 diém)

a) Trongmit phang toa dd Oxy, hiy viét phuong trinh dudng thang (d):y =ax+b biét
dudng thang (d) di qua diém A(2;-1) va song song véi dudng thing y=-3x+1.

b) Mot clta hang kinh doanh dién may sau khi nhap vé chiéc tivi, ¢4 ban chiéc tivi d6; clta
hang thu dudc tién 14i 14 10 % ctia gid nhap vé. Gia stt clta hang tiép tuc ning gia ban chiéc
ti vi d6 thém 5% ctia gid d3 ban, nhung bét cho khach hang 245000 nghin déng, khi d6
ctta hang sé thu dugc tién 14i 13 12 % ctia gid nhip vé. Tim gia tién khi nhép vé ctia chiée
tivi do.

Bai III. (3,0 diém)

Cho tam gidc déu ABC ndi tiép dudng tron (0), diém D thudc cung nhd AB (D khac A va B). Cac
tiép tuyén vdi dudng tron (O) tai B va C ciat ADtheothitutai E va G. Goi 114 giao diém clia CE
va BG.

a) Chiing minh riang AEBC~ BCG.

b) Tinh sd do géc BIC . Tl d6, hdy chiing minh rang ti gidc BIDE ndi tiép.

¢) Goi P 1a giao diém cfia hai dudng thing DI va BC. Chiing minh rang BK? =KLKD.

BaiIV. (3,0 diém)

a) Tim céc sdthuc xsaocho a=x++/2 va b=x’+52 déngthdila hai s6 hitu ti.

b) Biétrang:

phuong trinh bic hai x* +a,x+b, =0 c¢6 hai nghiém phan biétla x, va x,;

phuong trinh bac hai x* +a,x+b, =0 cé hainghiém phan biétla x, va x,;

phuong tinh bic hai x* +a,,,x +b,,,, =0 c6 hai nghiém phan biét 14 x, va x,,,, Chliing minh rang
’ X, +X,+...+X . A o . A Tns
s6 thuc a=—2 "‘2022 2022 13 nghiém cua phuong trinh bic hai:
2] Bttt | b, +b, +...+b,,,, o
2022 2022

Heét
Ghi chii: Hoc sinh khéng duodc su dung tai liéu, cdn bd coi thi khéng gidi thich gi thém.
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2.2.DPé chuyén Toan - Tin

BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUGONG DAI HOC SU PHAM HA NOI Poc lap - Tudo - Hanh phuc

PE THI TUYEN SINH LOP 10
TRUONG THPT CHUYEN DAI HOC SUPHAM NAM 2022
Mon thi: Toan
(Dung riéng cho thi sinh thi vao 16p chuyén Toan va chuyén Tin hoc)
Thoi gian lam bai: 120 phut
Bai 1. (2,0 diém)
a) Khoéng stt dung may tinh, hiy tim gid tri cia biéu thic

P=37+5¢2 +37-5\2

b) Cho da thiic P(x)=ax’+bx+cvéi a=0.Ching minh rang, néu da thitc P(x) nhén gia tri

nguyén v4i mdi s nguyén x thi 2a, a+b, ¢ déula nhitng s6 nguyén. Sau dé, chiing to
rang, néuba sd 2a, a+b, ¢ 1A nhitng s6 nguyén thi P(x) cling nhén gié tri nguyén véi mébi
sé nguyén x.

Bai 2. (3,0 di€m) Cho tam gidc déu ABC ngoai ti€p dudng tron (O). Cung nhd OB clia dudng tron
ngoai tiép tam gidc OBC cat dudng tron (O)tai diém E. Tia BE cat dudng tron (O) tai diém tha
hai F.

a) Chingminh rang tia EO 1 tia phén gidc ctia géc CEF.

b) Chitng minh rang ti gidc ABOF noi tiép.

¢) GoiD Il giao diém thit hai clia dudng thang CE va dudng tron (0). Ching minh ringba
diém A, F, D thing hang.

Bai 3. (2,0 diém) Cho a, b, ¢, d 14 cac s6 nguyén duong thda man ab=cd. Ching minh ring sd
N — a2022 + b2022 + C2022 + d2022 lé hdp 86

Bai 4. (2,0 diém) Ta viét mudi sé 0,1,2,....,9 vao mudi 6 tron trong hinh bén dudi, mbi s6 dudc viét
ding 11an. Sau d6, ta tinh tdng ctia ba sd trén moi doan thang dé nhin dugc 6 tdng. C6 hai khéng
mdt cach viét 10 sd nhu thé sao cho 6 tdng nhan duge bang nhau.

Bai 5. (1,0 diém)

a) Trong mit phang cho nim diém sao cho khdng cé ba diém nao thing hang. Chitng minh
rang ton tai it nhat mot tam gidc ti1 c6 cac dinh dugc 1y tit nim diém da cho

b) Trong mit phing cho 2022 diém sao cho khéng cé ba diém nao thing hang. Chiing minh
rang ton tai it nhat 2018 tam gidc t ma mdi tam gidc tit d6 cé cac dinh dudc 13y tir 2022
diém d cho.

Hét
Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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C. Dé thi Toan va Tin hoc hé chuyén ciia trudong trwee thude Pai hoc
I. Trweong THPT Chuyén Pai hoc Sw pham Ha Noi
1. Nam hoc 2023 - 2024

1.1. Pé chung

BO GIAO DUC VA DPAO TAO CONG HOA XA HOI CHU NGHIiA VIET NAM
TRUGNG PAI HOC SU PHAM HA NOI Poc lap - Tu do - Hanh phic

PE THI TUYEN SINH LOP 10
TRUONG THPT CHUYEN DAI HOC SUPHAM NAM 2023
Mon thi: Toan
(Dung cho moi thi sinh thi vao trudng chuyén)
Thoi gian lam bai: 90 phut
Caul. (2,5 diém)
x* +8Jx . 2x++x  16-4x

+
x-20x+4 Jx  Jx+2

2) M6t khay nude cd nhiét @6 125 . khi bit ddu cho vao ti da. & trong ti da, cit sau mdi gid, nhiét

1) Rt gon biéu thitc A= véi x>0.

d6 ctia khay nudc lai gidm di 20%. Héi sau bao nhiéu gis, nhiét d6 ctia khay nudc chi con la 64 .
?

CaulIl (3,0 diém)
1) Cho phuong trinh x?—(2m-1)x—(m?+1)=0 (1) (m la tham sd8). Chting minh rang v4i moi gia

tri cia m, phuong trinh (1) luén cé hai nghiém x,,x,. Tim hé thic lién hé giita x ,x, sao cho hé

thic d6 khong phu thudc vao m.
2) Cho parabol (P):y=ax?(a=0) diqua diém A(—l;%} . Tim toa d0 ctia d¢iém M trén parabol (P) sao

cho khoang cach tit diém M dén truc tung gap hai 1an khoang cach tit diém M dén truc hoanh.
Cau III. (2,5 diém) Cho hinh binh hanh ABCD c6 ABC=120 va BC=2AB. Dung dudng tron (O) cé
dudng kinh AC. Goi E, F 1an lugt 13 cic giao diém thit hai clia AB, AD véi dudng tron (O). Pudng
thang EF 14n luot cat cac dudng thiang BC, BD tai H, S. Chitng minh:
1) Tam giac ABD la tam gidc vubng.
2) T gidc OBEH 14 t1 gidc ndi tiép.
3) SC 14 tiép tuyén clia dudng tron (O).
CaulV. (1,0 diém) C6 hay khong cac s6 nguyén a, b sao cho
(a+by/2023)2 =2024+2023/2023 ?
Cau V. (1,0 diém) Trén bang ta viét da thiic P(x)=ax*+bx+c (a#0).
P(x+1)+P(x-1)
2
P (x+1)+P (x-1)
2

Ta viét 1én bdng da thic méi P,(x)= roi xda di da thiic P(x).

Ta viét 1én bang da thitc méi P,(x)= r6i x6a di da thiic P (x).

Ta cti tiép tuc 1am nhu thé nhiéu 1an.
Chiing minh rang néu ctt 1am nhu vay nhiéu 1an thi d&n mét Iic nao d6 ta nhin dudc mot da thiic
khong c6 nghiém.
Heét
Ghi chii: Hoc sinh khéng duodc su dung tai liéu, cdn bé coi thi khéng gidi thich gi thém.
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1.2.DPé chuyén Toan - Tin

BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHiA VIET NAM
TRUGONG DAI HOC SU PHAM HA NOI Poc lap - Tudo - Hanh phuc

PE THI TUYEN SINH LOP 10
TRUONG THPT CHUYEN DAI HOC SUPHAM NAM 2023
Mon thi: Toan
(Dung riéng cho thi sinh thi vao 16p chuyén Toan va chuyén Tin hoc)
Thoi gian lam bai: 120 phut

Caul. (2,5 diém)
1) Chiing minh tich cia bdn s6 nguyén lién tiép cong vdi 1 1a binh phuong ctia mot s6 nguyén.
2 T\ , - ~ A 1\ h-/\ 2 h/\ h . h 2Xy_x=1o

) Tim céc cap sO0 nguyén (x;y) la nghiém cua hé phuong trin x4y +xy=11"
Caull (3,0 diém)

1) Cho a, b 14 cac s8 thuc khong 4m, c 12 s6 thuc duong théa min ding thic :

Ja-Ja+b-c=+b+c

Chitng minh ring Ja+3b-3c=%a+b-c.
feia
NN

CAu III. (2,5 diém) Cho tam gidc ABC. Pudng tron (I) ndi tiép tam gidc ABC 1an luot tiép xtc védi cac
canh BC, CA, AB tai cic diém D, E, G. Hai dudng thiang DE, DG 14n lugt cit dudng phan giic ngoai

2) Tim céc sd nguyén duong a va b sao cho 14 s6 hitu ti.

clia géc BAC tai M, N. Pudng thing MG, NE cit nhau tai diém P. Chting minh:

1) EG song song vdi MN.

2) Piém P thudc dudng tron (I).

CaulV. (1,0 diém)
Bay luc gidc déu dugc sap xép va tdo mau
bing hai mau trang, den nhu & Hinh 1. Mbi
1an cho phép chon ra mét luc giac déu, ddi
mau clia luc gidc dé va cla tat ca cac luc
gidc déu cé chung canh vdi luc gidc dé
(tring thanh den hoic den thanh tring).
Ching minh rang du cé thuc hién cich

1am trén bao nhiéu 1an di nita, ciing khong
thé nhan dugc cac luc gidc déu dudc tbd
mau nhu & Hinh 2. Hinh 1 Hinh 2

0°°* sao cho tong tat ca cac sb

Cau V. (1,0 diém) Chiing minh ring t6n tai s6 nguyén duong n>1
nguyén to nhd hon n 13 mdt sd nguyén t6 cling nhau vdin.
Heét

Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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