BQ GIAO DYC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DPAI HQC SU PHAM HA NOI Pjc lip - Ty do — Hanh phiic

PE CHINH THU'C
(Dé thi gom cé 01 trang)

PE THI TUYEN SINH LGP 10
TRUGNG THPT CHUYEN DAI HOC S PHAM NAM 2023
Moén thi: TOAN
(Ding cho moi thi sinh thi vao Truong THPT chuyén Dai hoc Su pham)
Thoi gian lam bai: 90 phit (khéng ké thoi gian phat dé)

Bai 1. (2,5 diém) a) Rat gon bicu thirc:

x* +8Jx s 2x+/x  16-4x
x—2x 44 dx . Jx+2
b) Mot khay nude c6 nhiét 46 125°F khi bét diu cho vao ti da. O trong ti d4, cir sau mdi
gid, nhiét 4§ cta khay nudc lai giam di 20%. Héi sau bao nhiéu gid, nhiét d§ cua khay nudc
chi con la 64°F?

Bai 2. (3,0 di¢m) a) Cho phuong trinh x* —(2m—1)x—(m*+1)=0 (1) (m I tham s8). Chimg
minh ring véi moi gia trj ctia m, phuong trinh (1) ludn c6 hai nghiém x), x2. Tim hé thirc
lién h¢ gitlta x1, x2 sao cho hé thirc d6 khong phu thudc vao m.

A= voix>0,

b) Cho parabol (P): y=ax*(a#0) di qua diém A(—l; %) Tim toa do cia didm M trén

parabol (P) sao cho khoang céch tir didm M dén truc tung gip hai 1dn khodng c4ch tir diém
M d&én tryc hoanh.
Bai 3. (2,5 diém) Cho hinh binh hanh ABCD c6 ABC =120° vi BC =2AB. Dyng dudng
trdn (O) c6 dudmg kinh AC. Goi E, F lin lugt 12 c4c giao diém thir hai cia AB, 4D véi
dudng tron (O). Pudng thing EF lan luot cit cic dudng thing BC, BD tai H, S.
Chimg minh
a) Tam gidc 4BD la tam gidc vudng.
b) T gidc OBEH 14 tir gidc ndi tiép.
¢) SC 14 tiép tuyén ctia dudmg trdn (O).
Bai 4. (1,0 didm) C6 hay khong c4c s6 nguyén a, b sao cho
(a+5v2023 ) =2024+2023v20232

Bai 5. (1,0 didm) Trén bang ta viét da thirc P(x) =ax’ +bx+c (a#0).
P(‘Hl);P(x ) rdi x6a di da thirc P(x).

Ta viét lén bang da thirc méi P(x) =

B(x+1)+F(x-1)
2

Ta viét 1én bang da thirc méi P,(x) = rdi x6a di da thirc P (x).

Ta ¢\t tiép tuc 1am nhu thé nhiéu lan,
Chimg minh ring néu cr 1am nhu vdy nhiéu 1in thi dén mét lic ndo d6 ta nhin dugc mét da
thirc khdng c6 nghiém.
Heét
Ghi chu: Hoc sinh khong dugc st dung tai li¢u, cdn bj coi thi khdng giai thich gi thém.
Ho t&n thi SINh: .vvvviveiineieerieeeeieninvneeeeeeenns O T | N —————
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LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DHSP HA NOI — VONG 1

a) Rut gon biéu thic:

Ao 2 4+ 81 +2x—|—\/§+16—4x
-2z +4 N VT +1

(x > 0)

b) Mét khay nudc cé nhiét d6 125°F khi bit ddu cho vao ti da. O trong ti d4, cit sau
moi gio, nhiét d6 khay nudc lai giam di 20%. Hoi sau bao nhiéu gis, nhiét d6 khay
nudc chi con 1a 64°E

Lai giai.
a) Dit \/z = a, suy ra z = a?. Khi d6 ta dudc biéu thiic

a* + 8Sa 2a2+a+16—4a2

A:a2—2a+4+ a a+2
_ala+2)(a® —2a+4) 2a2—|—a+16—4a2
a’> —2a+4 a a—+2
=ala+2)+2a+1—4(a—2)
=a’+9
=x+9.

2 J A o\ \ . 4 . o\ \ N, . . N « A A
b) Nhiét do cua khay nuéc sau moi gio con lai 80% = 5 Goi t (gio) la thoi gian dé nhiét do
gidm vé 64°F. Khi d6 ta c6 phuong trinh sau

4\* 4\" 64 4\°
Z) 125 =64 e () = — ==
() (5) == (3)

&S t=3.

VAy sau 3 gio nhiét d ctia khay da gidm vé 64°F



LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DHSP HA NOI — VONG 1

a) Cho phuong trinh:
= (2m—-1)z— (m*+1)=0 (m la tham sé) (1)

Chitng minh rang v6i moi gia tri cia m, phuong trinh (1) ludn c6 hai nghiém z;, z,.
Tim hé thaec lién hé gitta x1, x5 sao cho hé thitic d6 khong phu thude vao m.

b) Cho parabol (D) : y = az? (a # 0) di qua A (—1; _71) Tim toa d§ diém M trén (P)

sao cho khoang cach tit M dén truc tung gip hai 14n khodng cach tt M dén truc
hoanh.

Li gidi.
a) Tacod Agy = [—(2m — 1)]> = 4.1.[—(m? +1)] = (2m — 1) + 4m? 4 4 > 0, vi thé v6i moi m,

phuong trinh (1) luén c6 2 nghiém phan biét xy, .
Theo hé thic Vi-et thi z; + x5 = 2m — 1 va z;.25 = —(m? + 1). Khi d6 ta dugc

4m? = (x1 + 29 + 1)?
m*=—1—x1.29

T day ta dudc (z1 + 2o + 1)? + 4a125 + 4 = 0. Hé thic nay khéng phu thude vao m.
Bai toan dudc chiing minh.

b) Do parabol (P) : y = az? (a # 0) di qua diém A (—1; %) nén

7 1 o 1 ’ \ 2 4 \ R A
Khi d6 parabol (P) : y = 5952, ta dat M (m M §x?\4) Tic la khoang cach tit diém M dén

\ 2 4 \ R A \ \ 1
truc tung la x,,, khoang cach tu diém M den truc hoanh la 53:?\4

Do khoang cach tit M dén truc tung gap hai 1an khoédng cach tit M dén truc hoanh nén

xM:2-§a:?w(:)xM:x?M

@[Ehj((ﬂM—l):O
< xp = 0hodc zy, = 1.

A 2 A R 2 ~ \ . 7 \ o 1
Vay tat ca toa do diém M thoa man bai toan la M (0;0) hoac M (1; 5).



LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DHSP HA NOI — VONG 1

[XE) Cho hinh binh hanh ABCD ¢6 ABC = 120° v BC = 2AB. Dung dudng tron
(0) 6 dudng kinh AC. Goi E, FF 14n luot 12 cac giao diém thtt hai ctia AB, AD vé6i dudng
tron (O). buong thang E'F lan ludt cat cac duong thang BC, BD tai H, S. Chtiing minh

a) Tam giac ABD la tam giac vuong.
b) T gidc OBEH 1a tit gidc ndi tiép.
¢) SC 1a tiép tuyén ctia dudng tron (O).

L&i giai.

a) Goi T 1a trung diém ctia AD. Vi ABC'D 14 hinh binh hanh nén BC' = AD, BC' || AD nén
BAD = 180° — ABC = 180° — 120° = 60°

. 1 1 N .y A
vaTA= §AD = §BC = AB nén tam giac ABT déusuyraTB =TA=TD.

Tu day ta dudce B thudc dudng tron duong kinh AT hay ABD = 90°.
Bai toan dudc chling minh.

b) Theo cau a) t ABD = 90° ta dudc OB L AE nén B la trung diém ctia AE.
Ma BH || AF nén BH la dudng trung binh cta tam giac EAF.

@



LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DHSP HA NOI — VONG 1

Do d6 H la trung diém EF. Vi EF 13 diy cung ctia (O) nén OHE = 90° = OBE.
Tu day ta suy ra OBE H noi tiep duong tron duong kinh OF.
Bai toan dudc chiing minh.

¢) Vi AECF 13 t gidc ndi tiép, BO | CE (cung vudng goc v6i AB) va BH || AF ta co
COS8 =COD = AOB=ECA=EFA=FEHB=CHF =CHS

T déy ta dugc ti gidc CHOS ndi tiép suy ra OCS = OHS = OHE = 90°.
Vay SC la tiép tuyén cta duong tron (O). Bai toan dudce chitng minh.



LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DHSP HA NOI — VONG 1

C6 hay khéng cac sb nguyén a, b sao cho
(a + bv/2023)% = 2024 + 2023v/20237
L&i gidi. Gia st ton tai a, b 13 cac sb nguyén théa min
(a + bv/2023)? = 2024 + 2023v/2023.

Tu day ta suy ra
a® + 2023b% + 2abVv/2023 = 2024 + 2023+/2023.

Khi dé6 ta dugc
(2ab — 2023)v/2023 = 2024 — a* — 2023b°.

2024 — a® — 2023b?
2ab — 2023 '

hitu ty.

Vi a, b 1 cac s6 nguyén nén 2ab — 2023 £ 0. Tit d6 ta cb /2023 =

A x o a1s s C & oAy 2024 —a® —20230% | 4
bieu nay vo ly, vi /2023 1a so vo ty va ¢ la so
2ab — 2023

VAy cu tra 16i 1a khong ton tai cac s6 nguyén a, b sao cho

(a 4+ bv/2023)? = 2024 + 2023v/2023.



LGOI GIAI DE THI TOAN VAO LGP 10 CHUYEN DHSP HA NOI — VONG 1

Trén bang ta viét da thitc P(x) = az? + bz + ¢ (a # 0).

Platl)+Plz—1) roi x6a di da thitc P(z).

P(x+1)+ P(x—1)
2

Ta viét 1én bang da thitc méi P (z) =

Ta viét 1én bang da thitc méi Py(z) = rdi xéa di da thic P ().

Ta ct tiép tuc 1am nhu thé nhiéu lan.
Chiing minh rang néu ct lam nhu vay nhiéu lan thi dén mot ldc nao do6 ta nhan dude
mot da thic khong c6 nghiém.

L&i gidi. Bing cac phép bién d6i ta cb cac ding thie sau

Plx+1)+ Pz —1)

Pi(x) = 5 =az® +bx +c+a.
P, 1)+ P(x—1
Py(x) = 1o+ )—; e - 1) = az® + bz + ¢ + 2a.

Tuong tu nhu viy bang phép quy nap, ta c6
P,(z) = ax® + bx + ¢+ na, v6in € Z*
Ldc nay, ta co
Ap, = b —4a(c + na) = (b* — 4ac) — 4na®.

b2 —4 b2 —4 . PN
zac (w1 ac khoéng doi) thi Ap, < 0.
4a?

a
Khi d6 da thic P,(x) khong c6 nghiém. Bai toan dudc chitng minh.

Xét cac sb nguyén duong n théa man n >
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