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PHAN I. PE BAI
Cau L. (2.0 diém)

Cho hai biéu thicc A= ="~ vaB=2—2 — = v6ix>0,x#9.
1) Tinh gia tri cia bi€u thirc A khix = 16.

. . _2vx-1
2) Chirng minh B = 3

3) Tim tat cad gid tri chtax dé A-B <0

Caull (2.0 diém)

1) Giai bai to4n sau bang cach lap phwong trinh hodc hé phwong trinh: D& ché 15 tin thiét bi
phuc vu Lé ky niém 70 ndm chién thdng Dién Bién Phi, mot dodi van chuyén du dinh st dung
cac xe tai loai nhd. Do thay doi ké hoach, ddi vin chuyén quyét dinh chi st dung cac xe tai loai
16m. vi vay, s6 xe tai st dung giam di 2 xe so v&i dw dinh va mdi xe tai loai 16n ché nhiéu hon
xe tai loai nhé 1a 2 tdn. HAi ddi van chuyén st dung bao nhiéu xe tai loai 1ém? (Biét moi xe tai
cung loai dé ché s6 tin thiét bi bang nhau).

2) Mot binh dwng nwéc c6 dang hinh tru véi ban kinh ddy 1a 4 cm va chiéu cao 1a 25 cm. Tinh

dién tich xung quanh cua binh dwng nwéc d6 (18y m x4p xi bang 3.14)

cauIIL. (2.5 diém)

V3x+1+2y=4
3V3xF1-y=5

2) Trong mat phang toa do Oxy cho parabol (P): y = x2 va dwong thang (d):y = (m - 2)x+ 5 (m

1) Giai hé phurong trinh {

la tham s0).
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a) Chitng minh rang (d) ludn cat (P) tai 2 diém phan biét.
b) Goi x1, X2 1a hoanh d6 cac giao diém cua (d) va (P).

Tim t4t ca cic gia tri cia m dé x1 + 5x2 = 0.

Cau IV. (3.0 diém)

Tl diém A nam bén ngoai dwong tron (0), ké hai tiép tuyén AB, AC véi dwdng tron (0) (B, C 1a
hai tiép diém).

1. Chitrng minh t& gidc ABOC la ti giac ndi tiép.

2. V& dwong kinh BD ctia dwong tron (0). Goi E 13 giao diém thi& hai cua dwong thang AD va
duong tron (0). DPudng thang BC va duong thang AO cit nhau tai H.

Chirng minh AB2 = AE.AD = AH.AO va HDO = HBE.

3. Ly diém M thudc tia d6i cda tia CB. Goi N la chan dwong vuong goc ké tir di€ém M dén dwong

thiang AB. Chirng minh dwdng thing BE di qua trung diém cua doan thang MN.

Cau V. (0.5 diém)
V&i cac sO thwe dwong x va y théa méan x + y + xy = 3.

N 4 . 2 ~ 7 . 7 3
Tim gia tri nhé nhat cia biéu thirc: P = ey X



PHAN II. PHAN TiCH CAU TRUC

Nhin chung, dé thi mén Toan cia Ha Noi nhitng ndam gan diy dwoc gittr nguyén ciu truc.
DPay 1a diém thuin loi rat 1n cho thiy c6 va hoc sinh trong viéc day hoc va 6n thi. N6i dung dé
thi chil yéu nam trong chwong trinh Toan 16p 9, nhung ciing yéu ciu hoc sinh van phai nam
dwogc cac kién thirc Toan hoc & cac 1ép dwéi cia cdp THCS.
bé thi ndm nay ciing khéng ngoai 1€, nhin tong thé twong dwong so véi dé cac nam. Mot so
nhan xét chi tiét:

1. Cau 1-c

C6 mot bay nhé “binh phwong cia mot biéu thirc 1a khong 4m”, nhiéu ban chd quan bé qua
diéu kién nay nén dé mit diém (thudng sé bi trir 0.25d coi nhw diéu kién khong day dn).

2. Giai bai toan bang cach 1ap phwong trinh

Hoc sinh nh& dat diéu kién hop 1y: néu goi so xe tai loai 1dn 1a x thi x € N*, néu dit so xe tai loai
nhé la x thi x € N*va x > 2. Poc kj dé dé khong nham két luén.

3. Cau Viete

Khac véi moi ndam, biéu thirc & dé thi nim nay bat doi xing va la nén sé khé khan véi mot so
ban. Tuy nhién néu binh tinh suy nghi, dé y thiy hé s6 “c” clia phwong trinh hoanh d6 giao
diém 1a hang s8. Khi d6 cac em sé quy dwoc vé bai toan quen thudc: dung chinh hé thirc yéu
ciu két hop véi dinh ly Viete tao ra hé phwong trinh thir cdp dé tim ra x1, X2 va m twong &ng.
Pay 1a diéu ma chiing toi dé cap rat ky véi nhiéu vi du trong cudn sach: “NHU'NG DANG TOAN
QUAN TRONG LIEN QUAN PEN PINH LY VIETE”.

4. Cau hinh phang

Dé kha hay, hinh dé vé& hon 2023. S khac biét bat dau tir y (b) khi ndm nay phai chirng minh 2
y nhé lam ting dd khé so véi nhitng nam truwée. Y (c) khéng qua khé, vira sitc véi hoc sinh kha
gioi. Du dodn thang diém ctia bai nayla 1 - 1.5 - 0.5.

Dang toan nay chung t6i di dé cp trong cudn sach “BI QUYET GIANH PIEM TUYET POI
MON TOAN".

5. Cau bat dang thirc

Puwoc danh gia 1a nhe hon so v&i cdc ndm trudc, quan trong nhat van 13 hoc sinh biét khai thac
dAu vao cda bai todn. Tiép dé cac em c6 thé du doan diém roi roi chirng minh truec ti€p bang
cach xét hiéu hodc tach va dung bat dang thirc Cauchy déu dworc.

O day néu mé rong diéu kién x, y 1a cac s6 khong am thi c6 thé c6 dwoc ca GTNN va GTLN.



PHAN III. HUO'NG DAN GIAI CHI TIET
PE THI VAO LOP 10 MON TOAN CUA THANH PHO HA NOI NAM HOC 2024-2025

Cau L. (2.0 diém)

Cho hai bleuthwcA—\F_ va B :Xzf;ji—% voix>0,x#09.
1) Tinh gia tri cia biéu thirc Akhix = 16.
2Vx -1

2) Chtrng minh B = N

3) Tim tit cad giatrictax dé A-B<0

Phan tich hwéng giai va binh luan:

1) V&ix =16 (thda man x > 0, x # 9) khi dé:

X 16
=53 —m_3—16.
Vay taix =16 thi A = 16.
2) Ta bién doi:

_2x-3 1 _  2x-3 1

x-3vx VX Vx(Vx-3) VX

_ 2x-3  Vx-3 _ 2x-3-Vx+3
T Vx(Vx-3) VE(Vx-3) T Vx(Vx-3)

_o2x—vVx  _Vx(2Vx-1) 2vx-1
CVx(Vx-3)  vx(Vx-3)  Vx-3

2Vx—1
Vx -3

X 2Wx-1_x-2x+1_ (Vx-1)°

Vayvoix>0,x#9thiB=

3)TacoA—B=\/__3—\/__3= V-3  V¥x-3
Deyrang(\/——l) >0nénA - B<0<:)(\/\; 3)

2
@{(&— 1)">0 (:){X;tl
Vx-3<0 x <9
Viy cacgiatricdaxcantimla0<x<9vax# 1.
(' day chi lwu y 1a cdc em khong dwoc quén xét (vVx — 1)2 > 0 trong khi lam bai.

Hoc sinh ciing c6 thé tw sang tao ra cac yéu ciu, chang han nhuw “Tim t4t cd cac gia tri nguyén

clia x d€ B nhan gia tri nguyén” nham nang cao kha nang clia minh.




Caull. (2.0 diém)

1) Gidi bai todn sau bdang cdch Idp phwong trinh hodc hé phwong trinh:

D& ch& 15 tan thiét bi phuc vu Lé ky niém 70 ndm chién thang Dién Bién Phu, mot doi
van chuyén du dinh s dung cac xe tai loai nhd. Do thay do6i ké hoach, d6i vin chuyén
quyét dinh chi st dung cac xe tai loai 1&n. vi vdy, so xe tai st dung giam di 2 xe so v&i duw
dinh va moi xe tai loai 16n ché nhiéu hon xe tai loai nhé 1a 2 tdn. HAi d6i van chuyén st
dung bao nhiéu xe tai loai 16n? (Biét mdi xe tai cing loai dé ché& s tin thiét bi bang
nhau).

2) Mot binh dwng nwéc c6 dang hinh tru véi ban kinh day 1a 4 cm va chiéu cao 1a 25 cm.

Tinh dién tich xung quanh ctia binh dung nwére d6 (1ay w = 3.14)

Phan tich hwé'ng giai va binh luan:

1) Goi s6 xe loai I6n ma doi sir dung thwece té 1a x (xe)

biéu kién: x € N*

Khi d6 mi xe chér khéi lwong thiét bj 1a: = (tén)

SO xe tai loai nhé ma doéi du tinh st dung la: x + 2 (xe)

Khéi lwgng ma moi xe loai nhé dw dinh ché 1a: 175 — 2 (tan)

Cac xe tai loai nhé nay ciing dw dinh ch& 15 tin thiét bi nén ta c6 phwong trinh:
(E-2)a+=15

& x2+2x-15=0 (x+5)(x-3)=0

[x +5=0 (:)[x = —5 (loai)
x-3=0 X = 3 (théa man)

Vay so xe loai lé6n ma ddi van chuyén st dung la 3 xe.

2) Theo bai ra binh nwéc hinh tru c6 ban kinh day r = 4cm va chiéu cao h = 25cm
St dung cong thirc tinh dién tich xung quanh S = 2nrh ta cé:

S ~ 2x3,14x4x25 = 628 cm?2.

Vay dién tich xung quanh cua binh nwéc d6 khoang 628 cm?.



Cau IIl. (2.5 diém)

V3x+ 1+ 2y =4

3V3x+1—-y=5

2) Trong mat phang toa do Oxy cho parabol (P): y = x2 va dwdng thang (d):y = (m - 2)x +

5 (m la tham s0).

1) Giai hé phurong trinh {

a) Chirng minh rang (d) ludn cat (P) tai 2 diém phan biét.
b) Goi x1, X2 1a hoanh d6 cac giao diém cua (d) va (P).

Tim tat ca cic gia tri cia m dé xq + 5x2 = 0.

Phan tich hwéng giai va binh luan:

1) bieukién:3x+1>20 = x> —g. Khi do:

{\/3x+1+2y=4 (:){3\/3x+1+6y=12

3V3x+1—-y=5 3Vv3x+1—-y=5
(:){3\/3x+ —y=5 (:){\/3x+1=2

7y =7 y=1

{3x+1=4 {x=1(th6amén)
= S

y=1 y=1

Vay x = 1; y = 1 la nghiém duy nhat cia hé phwong trinh da cho.

2a) Xét phwong trinh hoanh do giao diém cta dwong thang (d) va parabol (P):
x2=(m-2)x+5&x2-(m-2)x-5=0(%)

Taco: A=(m-2)%2+20>0védi moi m.

Do d6 phwong trinh (*) ludén c6 hai nghiém phan biét, dong nghia véi (d) ludn cat (P) tai 2
diém phéan biét.

2b) Vi x1, x2 1a hoanh do giao diém cua duwong thang (d) va parabol (P) nén ching chinh 1a 2

nghiém ctia phwong trinh (*).

Theo dinh Iy Viéte thi { Xy + X, = m - 2
X1Xy = —5

Ta co: x; + 5x, = 0 = x; = —5x,
Thay vao hé thirc x,x, = —5 ta dwoc:

X2=_1

—5X%,.X, = =5 & x5 =1(=)[X2 _

*Vé’iXZ =_1$X1 =_5X2 =5



:>m:X1+X2+ 2:6

*Vé'IXZ == 1:x1 == _sz == _5

=>m=X1+X2+ 2=-2

Vay tdp cac gia tricdam can timla: m € {-2; 6}

Nhuw vdy: V&i cac biéu thirc bit d6i xirng ching ta khdng c6 cong thirc bién d6i chung nao, né
phai tuy thudc vao tirng bai toan cu thé. Tuy nhién ciac em hay dic biét dé y dén “hé qud ctia
dinh ly Viéte” nghia 1a cAn kiém tra (a + b + ¢) hay (a - b + ¢) xem ching cé bang khong hay
khong trude khi nghi téi viéc dung Delta va chi dung biét thirc nay khi n6 1a biéu thirc chinh
phwong. Néu khong dwoc nita thi quay tré lai phan tich chinh cai biéu thirc & dé bai (vi du
phan tich thanh nhan tt, danh gia b4t dang thirc, két hop véi hé s6 hang...) vdi hi vong tim ra
dwoc moi quan hé don giadn hon gitra cac nghiém cua phwong trinh.

Pay 1a diéu ma ching toi d& cap rat ky véi nhiéu vi du trong cudn sach: “NHI'NG DANG TOAN
QUAN TRONG LIEN QUAN PEN PINH LY VIETE”".

Cau IV. (3.0 diém)

Tlr di€ém A nam bén ngoai duwong tron (0), ké hai tiép tuyén AB, AC v&i duwong tron (O)
(B, C 14 hai tiép diém).

1) Chirng minh ti gidc ABOC la tir giac nédi tiép.

2) Vé duong kinh BD cta dwong tron (0). Goi E 1a giao diém th hai cia dwong thang AD
va duwong tron (0). Puong thing BC va dwdong thang AO cat nhau tai H.

Chtrng minh AB? = AE.AD = AH.AO va HDO = HBE.

3) LAy diém M thudc tia doi ctia tia CB. Goi N 1a chin dwong vudéng goc ké tir diém M dén

dwong thang AB. Chirng minh dwong thang BE di qua trung diém cua doan thang MN.,

Phan tich hwéng giai va binh luan:

1) Vi AB, AC la céc tiép tuyén véi (0) nén OB | ABva OC | AC= ABO = 90° va ACO = 90°
Xét tir gidc ABOC c6 ABO va ACO la hai goc doi, dong théi ABO + ACO = 180° nén ABOC 1a ti
gidc noi ti€p (dau hiéu nhin biét).

2) Vi AB, AC la cac tiép tuyén v&i (O) nén AB = AC. Két hgp véi OB = OC suy ra AO la trung truc
cta BC.

Khi d6 st dung hé thirc lvong trong tam giac vuong ABO véi dwdng cao BH ta co:

AB2 = AH.AO (1)
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= ADO = DAO = AOAD  AODH (g-g) = o2 = o=

= 0D2 = 0A.OH ma OB = OD = OB2 = OA.OH. biéu

Vi BD 1a dudng kinh nén BEO = 90° (géc
ndi ti€p chan nra dwong tron) = BE |
AD.

Tiép tuc st dung hé thic lwgng déi voi
tam gidc vudéng ABD, dwong cao BE: AB2
= AEAD (2)

Tw (1) va (2) ta dwoc: AB2 = AE.AD =
AH.AO

Ta phan tich y twéng cho viéc chirng
minh HDO = HBE.

Gia st ¢6 HDO = HBE, nhan thidy ABHE
la t& giac noi ti€p (2 dinh ké H va E clung
nhin AB duwéi mot goéc vudng) =

——

HBE = EAH = DAO

nay hién nhién dung theo hé thirc lwong

trong tam giadc vudn ABO v&i dudng cao BH. DAy cling chinh 13 di€ém bat d4u cho cong viéc cta

chung ta.

Thdt vdy, gio cdc em chi cdn ldn ngwoc lai:

St dung hé thirc lwong trong tam gidc vuéng ABO ta co6:

OB? = OA.OHmi OB = 0D = 0D2=0A0H > 22 - 24
OH oD
op _ oa
Xét 2 tam giac OAD va ODH c6:{ OH 0D = AOAD
HOD chung

= ADO = DAO (3)

o AODH (c-g-c)

Xét t gidc ABHE c6 H va E 1a 2 dinh k&, dong thoi BHA = BEA = 90° = ABHE la ti giac ndi
tiép = HBE = HAE (cung chan cung HE) hay HBE = DAO (4)

Tw (3) va (4) suy ra: HDO = HBE.

Ngodai ra con nhiéu cdch chitng minh cho phdn nay:

— T

Chang han tir AE.AD = AH.AO = EHOD Ia tir giac noi ti€p = HDO = HEO.

— — o — e

Ma HEO = HED — OED = HED — ODE = HED — ABE



JE——

T gidc ABHE ndi ti€ép nén HED = ABC = HEO = ABC — ABE = HBE.
Cac em ciing thu dwoc két qua twong tu.

Nhw ching tbi d3 dé cap trong cuén “Bi QUYET GIANH PIEM TUYET POI MON TOAN” bai
todn nay con c6 mot két qua rit hay nira la: HC s€ la phan giac trong ciia goc EHC va AE.ID =
AD.IE.

3) Bang cach goi I 1a giao diém ctia ED va HC, ] 1a giao diém ctia AH va BE, K 12 giao diém cta I]
va AB, P la giao diém ctia BE va MN.

bay la mot y twong doi hay, cdc em c6 thé chirng minh qua viéc xét déng dang twong rng. Cu
thé chirng minh dwoc: AMBN o ACDB

Theo két qua ciu (b) suy ra ADHB c ABPN, ma H Ia trung diém ctia BC nén ciing chi ra dwoc P
la trung diém ctia MN.

Chuing t6i xin gi¢i thiéu mot cach khac dé ban doc tham khéo ciing nhw biét dau do6 sé trng
dung dwogc khi gdp nhitng bai todn khac. Nhwng trieéec hét ta phai chirng minh lai “B6 dé hinh
thang” nhw sau:

B& dé: Trong hinh thang hai ddy khong bang nhau, giao diém cua hai dwong thiang chira hai
canh bén, giao diém cda hai dwong chéo va trung diém cua hai day cing nam trén mot duong
thang. y
Chirng minh:

Goi giao diém cua DA va CB1aM, ACvaBD1al, MI cit AB tai E va

cit CD tai F. Khi d6 st dung hé qua cua dinh ly Thalés va tinh

chAt cia day ti s6 bang nhau ta co:

EA _IE I

FC  IF

EB IE

—_ = = D F C
FD IF

EA _EB _ EA+EB _ AB
FC FD  FC+FD  CD

EA _ MA
FD MB gy & MA _MC _ AB __ EA _EB _ AB
EB _ MC Deyrarlg=>MB_MC_CD FD FC CD
FC  MC

Suy ra E_—? = % = % = % = E, F lan lwot 13 trung di€ém cta AB va CD hay M, E, |, F thang hang.

B6 dé dwoc chirng minh.
Tro lai bai todn:

Trong tam giac AIB c6 AH va BE la cac dwong cao = | 1a tryc tam cua AAIB = IK | AB.



Do d6 IKBD la hinh thang. Vi O 1a trung diém ctia BD nén theo bd dé hinh thang thi | 1a trung

diém cuia JK.

Ta lai xoay sang hinh thang MKIN c6 | 1a trung diém cta JK = BJ phai di qua trung diém cua
MN hay dwong thang BE di qua trung diém ctia doan thang MN.

bén day bai toan dwoc chirng minh hoan chinh.

Cau V. (0.5 diém)
Vé&i cac so thwe dwong x vay théa man x +y + xy = 3.

A =7 L] 2 N ? = A é 3
Tim gia tri nho nhat cua biéu thirc: P = Y

Phan tich hwéng giai va binh luan:

Doi véi cac bai toan c6 diéu kién dau vao phirc tap, quan trong nhat la cac em biét cach khai
thac gia thiét sao cho hop ly. O day ching tdi sé trinh bay mot cach don gian, khéng st dung
bAt dang thirc c6 dién:

Do(x-y)220=>x2-2xy+y220

= X2 + 2Xy + y2 2 4xy hay (X+y)224xy=:~xysi(x+y)2

Dodéx+y+xy=3=>%(x+y)2 +(x+y)=3

batx +y=t(t>0) ta dwoc:

S 4t23 e 2+4t-1220 (t-2)(t+6)20

Voit>0thit+6>0=>t-220= t=2.
Mit Khéc, tir gid thiétx +y+xy=3=>xy=3-(x+y)=3 -t
Thay vao ta duoc:
P=2-B-)==+t-3
V&i bai todn doi xirng cac em dw doan di€ém roi tai tim x =y = 1, khi d6 t = 2.
Xét hiéu:
1 2t2—7t+6:(t—2)(2t—3)

P)-P(2)=>+t—3— -=

2 2t 2t
(t—2)(2t-3) >0
t

Voit=2thit-2>0va2t-3>0nén

= P(t)-P(2)2 0= P(t) 2 P(2) ==

2

“u_n

Diu “=" xay ra khiva chikhit=2 hayx=y = 1.
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Vay két luan GTNN ctia P 12 %
V@i cdc em gidi hon cé thé lam nhw sau:

~ Froad 3 ~ oo, <3 3
Tased1t1mhangsoadeta1t=2th1¥=at=>a=—=

Nhuthétaphéntéch:P=3+t—3=(3+3t)+1t—3
t t 4 4

t=3

&

Theo bét dang thitc Cauchy thi: 2 +2t>2 |2,

Ké'thc_rpvc'ritzZtadec_rc:PZS+%.2—3=§.

Ta ciing thu dwgc két qua twong tu.
Lwu y: Nhiéu em khong phan tich ma dung ngay bat dang thirc Cauchy: % +t22 /% t=2v3

= P > 2+/3 — 3 va két luan GTNN ctia P 1a 2v/3 — 3. Cach lam may chwa ding béi ddu “=” xay ra
khi t = /3 < 2 (m4u thuin diéu kién t = 2).

Ngoai viéc khai thac dau vao dé nhan dwoc x + y = 2, hoc sinh c6 thé sir dung bat ding thitc
Cauchy:x+y22\/x_yké'thc_rpvc'ri X+y+xy=3 =>xy+2\/x_y— 3<0=>0<xy=<1.

T day doi bién t = xy va lam twong tw nhw trén.

Néu mé& réng diéu kién x, y thi ching ta con thu dwgc bai toan hoan hao hon:

Bai toan: Vi cac so thwc khong Am x va y théa man x + y + xy = 3.

N 4 . ed ~ 4 . 7 ~ 2 = A 7 3
Tim gia tri nho nhat, gia tri lon nhat cua biéu thwc: P = ay 9

Cac em cung thir tim GTLN cua P nhé!

Két lai cho bai viét, chung td6i mong muon cac em phai than trong khi lam toan, lam ti mi,
chi tiét, suy tinh thiu ddo dé khong bd so6t tredng hop. Can nhic lai trong mbi cudc thi hoc
sinh nén tim hiéu kj quy ché thi trwéc khi lam bai: nhirng gi dwoc lam, dwoc ap dung, nhirng gi

néu st dung phai chirng minh... dé€ trdnh mat diém dang tiéc.
Du ban & bit ctt noi dau, 1am viéc gj, trong diéu kién, hoan canh nao cling hay nhé rang: Cdn
tdc vé wu!

Tran trong,

Ha Noi, ngay 09 thang 06 nam 2024

11



