BO GIAO DUC VA PAO TAO ‘ KY THI TUYEN SINH LOP 10
TRUONG DAI HQC SUPHAM HA NQI  TRUONG THPT CHUYEN DAI HQC SU PHAM NAM 2024

DE CHINH THU'C
(Dé thi gom co 01 trang)

MON THI: TOAN
(Dung riéng cho thi sinh thi vao lop chuyén Todn va chuyén Tin hoc)
Thoi gian lam bai: 120 phut (khéong ké thoi gian phat de)
Bai 1. (3,0 diém) a) Cho hai s6 thuc @, b thoa min céc diéu kién sau: |a| < 2024,

Ja+2024 +2025—a —~/2024 —a = b +2024 +/2025 -5 — 2024 -5 .

bl <2024 va

Tinh gié tri ctia biéu thie M = a*"* + g?0% - p2024 _ p2025

b) Ton tai hay khong cac sé hiru ti duong a, b sao cho Ja++/b= \}m ?
Bai 2. (2,0 diém) Gia sir ta ¢ quy tic * ma véi mdi cip s6 nguyén duong (a; b), ta ludn xéc dinh
duoc chi mot sb nguyén duong tuong ing ki hiéu la a*5b, sao cho ba diéu kién sau duoc thoa
man;
i) a*a=a v6i moi s6 nguyén duong a;
ii) a*b =b*a voi moi sd nguyén duong a va b;
iii) a*b=(a—b)*b v&i moi s6 nguyén duong a va b ma a > b.
a) Tinh gia tri cua 16 *2024 .
b) Hay chi ra mdt quy tic * thoa man ba diéu kién trén.
Bai 3. (3,0 diém) Cho dudng tron (O;R) va day cung BC c¢b dinh khong di qua tim O. Diém A4
di dong trén (O;R) sao cho tam giac ABC nhon va AB # AC. Céc dudng cao AD, BE, CF cua
tam gidc ABC cit nhau tai diém H. Puong thing EF cat (O;R) tai hai diém P va Q (diém F
ndm gita hai diém P va E). Goi M la trung diém cta canh BC. Ching minh:
a) AP = AQ* = AH.AD.
b) Bon diém P, O, M, D cung thudc mdt dudmg tron (o).
¢) Tam / cia dudng tron (@) chay trén mdt duong tron c6 dinh.
Bai 4. (1,0 diém) V6i ne N', ta dat f(n) 14 tong cac chir s6 cta s6 3n* +n+1 (Vi du: v6i n=3
thi 3n> +n+1=31 va £(3)=4). Tim gia tri nho nhat c6 thé ctia f(n) (neN").
Bai 5. (1,0 diém) Cho bang vudng kich thuéc 8x8 dugc chia thanh 8 hang, 8 ct, 64 6 vudng
don vi ¢6 cung kich thude. Ta lat kin bang d6 bang cac domino mau den va domino mau trang
(mdi domino nhu thé 1a hinh gébm 2 6 vudng don vi ¢é chung canh) thoa mén ba diéu kién sau:
i) M6i domino phu diing 2 6 vudng don vi ctia bang;
11) Hai domino khdng ciing phi mgt 6 vudng don vi cuia bang;
ii1) Moi hinh vudéng gom 4 6 vudng don vi cua bang déu c¢ it nhat mot 6 vuéng don vi dugc
phu bo1 mt domino mau den.
Tim s6 nguyén duong k& nho nhat sao cho ton tai mot cach lat bang ban dau thoa man ba
diéu kién trén ma trong cach lat dé ta sir dung ding k£ domino mau den.
HET -
Ghi chu: Thi sinh khong dwoc swr dung tai liéu, can bé coi thi khong giai thich gi thém.




TRUONG PAI HOC SU PHAM HA NOI

BO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10

PE CHINH THUC

DAP AN-HUONG DAN GIAI
MON THI: TOAN (CHUYEN)

TRUONG THPT CHUYEN PAI HQC SU PHAM NAM 2024

Cau Ngi dung Diém
Bai 1 3,0
- .. 1,5
Diéu kién: —2024 <a <2024, — 2024 <b <2024. Ta co:
Ja+2024 +J2025-a —2024 —a =Jb+2024 +/2025 - b —J2024 - b
& (Va+2024—b+2024) + (42025 -a —J2025-b) + (2024 —b — 2024 —a ) =0
| | |
< (a-b). - R SIU——. — R | T
[\/a +2024+b+2024 2025-a+2025-b 2024 -b ++/2024 -—-a]
Do ! . - 1 > (0 nén
J2024—a +J2024-b J2025-a +2025-b
| . ] B ] >
Ja+2024 +Jb+2024 J2024-a++2024-b +J2025—-a +~J2025-b
Do do, tir (*) suy ra a = b.
V{jl a= b thi M i aZ'I'}H + a:ﬂ!ﬁ _b2ﬂ24 _bZ{]ZS - 0'
b 1,5

Gia sir tdn tai cac s6 hiru ti duong a, b sao cho Va + /b= ~2024.

Ta co:

Ja + b =\2024 = a + b + 2\Jab = 2024
= 2Jab =J2024 - (a +b)

= 4ab =2024 + (a + b)’ —2(a + b)N2024 (*)

Tu(*)vaa>0,b>0,tasuy ra:

2(a+b)\2024 =2024 +[ (a+b)* —4ab |

o \/ﬁ _ 2024 +[(a+ b)" —4ab]
2(a+b)

(**)'

2024 +[(a+b)* —4ab]

Tir (**), ta nhan dugc mau thuin vi /2024 1a s6 vé ti, con 2(a+b)
a+

la sO hiru ti.

Vay khong ton tai cac so hiru ti duong a, b sao chova +/b = \/\/2024.




Bai 2

2,0
a 1,0
Ta co:
16%2024 =2024 %16 =(2024—-16)*16=(2024-2.16) *16=...= (2024 -126.16) *16
=8*%16=16*8=(16—-8)*8=8*8 =8,
b 7 7 1,0
Xét quy tac * cho twong (mg moi cdp so nguyén duong (a;b) véi UCLN(a, b).
Tac la a*b= UCLN(a, b).
Ta thay:
i) Do UCLN(a, a) =a nén a*a=a véi moi sd nguyén duong a;
ii) Do UCLN (a, b))= UCLN (b, @) nén a *b=b*a vi moi s6 nguyén duong a, b;
iii) Xét a, b nguyén duong thoa man a > b: Do UCLN (a, b)= UCLN (a - b, b) nén
a*b=(a—-b)*b.
Viy quy tic * xac dinh nhu trén thoéa man yéu cau ctia bai toan.
Bai 3 A 3,0
Q
E
F
P \
DA
S B D M C
a 1,0

Do tir gidc BCEF ndi tiép nén AFQ = ACB.

Suy ra sd AQ +sd PB =sd AB, tic 1a AQ = AP (cung & day ta hiéu la cung nho).
Vi thé 4P = AQ.

Do AADB -~ AAFH nén AD — i = AR AN = R1)All.
AD AF

Xét hai tam gidc AFP va APB, ta ¢c6: FAP = PAB; APF = ABP (do AQ = AP). Suy ra

AAFP -~ AAPB , do d6 ied = it = AB.AF = AP°.
AF AP




Viy AP* = AQ" = AD.AH.

b 1,0

Goi S 1a giao diém cua duong thing EF va BC. Do tir giac BCOP ndi tiép nén
SB §

ASPB -~ ASCQ, suy ra = Q = SP.SQ = SB.SC.
SP SC

& ool 5 e ol o SB SE

Do tir gidc BCEF ndi tiep nén ASBF -~ ASEC, suy ra Ta :ED SB.SC = SF .SE.

Do d6 SP.SQ = SF.SE (1).

Do tam giac CFM céan tai M nén BMF =2BCF.

Do tr gidc BCEF ndi tiép nén FEB = BCF.

Do tir gide CDHE ndi tiép nén HED = BCF.

Suy ra DEF = HED + FEB =2BCF. Do d6 DMF = BMF = DEF', suy ra

bon diém D, M, E, F nim trén mdt dudng tron.

Do bon diém D, M, E, F nam trén mot duong tron nén ASDF -~ ASEM, suy ra

o .| = SF.SE =SD.SM (2).

SF SM

Tu (1) va (2) ta c6: SP.SQ=8D.SM . Vay bon diém P, D, M, Q nam trén cung mot

dudng tron.

C 1 1,0
Do AP = AQ nén AO la duong trung tryc cua doan thang PQ. Ma PQ la day cung cua
dudng tron (@) nén diém / nam trén dudong thang A0.

Do DM la diy cung cua dudng tron (@) nén diém / nim trén dudng trung truc cta doan
thing DM.
Do tir giac ADMO 1a hinh thang vudng voéi hai day 1a OM, AD nén duodng trung tryc cua
doan thang DM di qua trung di€m cua doan thidng 40O.
: : 1 1
Do d6 7 1a trung diém cta doan thaing AO. Suy ra OI = -2-OA = ER.
|
Véy [ chay trén dudng tron tdm O ban kinh -2-R.
Bai 4 1,0

Vi 3n’ +n+1=2n" 4+ n(n+1)+1 1a so 1é nén chir s6 hang don vi cua né khac 0.
Ma 3n’+n+1>1nén f(n)=>2.

Néu f(n)=2 thi 3n° +n+1 c6 dang 10---01, trong d6 chix sé dau va chir s6 cudi bing
1, cac chir s6 con lai (néu c6) phai bang 0. Do d6 3n° +n+1=10" +1 véi k nguyén
dwong = 3n’ +n=10" = n(Bn+1)=10".

Vi (n;3n+1) =1 nén ta c¢d cac trudng hop sau:

Truong hop 1: n=1,3n+1=10" =4 =10": Diéu nay la vo li.

Truong hop 2: n=2",3n+1=5"=3.2" +1=5".

Néu k=1 thi 3.2+1=5: Diéu nay 1a vo Ii.

Néu k>2thi 5 >4 =2".2">4.2" =3.2" +2* >3.2" +1: Diéu nay la vé li.

Viy ta ludn c6 f(n)>2, tic f(n)=3. Mat khac, ta c6: £(8)=3. Vi thé gia tri nho
nhat ciia f(n) 1a 3.




Bai S

1,0

Ta danh dau * vao mgt s6 6 vudéng don vi cua bang da cho nhu sau:

x x
$ ES
X | X | X | X | X | X | X | X
X x
x x

Phan bang con lai gom cac 6 vudng don vi khong duge danh dau la hop cua 9 hinh
vudng 2x 2, ta goi cac hinh vudéng nay la hinh vuéng “dep”. Ta ki hiéu 9 hinh vudng
“dep” nay la H,H,,...,H,.

Xét mot cach lat théa man yéu cau. V&i mdi hinh vudng “dep” H,;, ta goi d, la sO
domino mau den phu it nhat mdt & vudng don vi cianéd. Xét T =d, +d, +...+d,.
Theo gia thiét, tacéd: d, 21, Vi=1,2,...,9, suyra T >9.

Do khong thé ¢6 domino mau den dugce 1at nao lai phu 1én ca hai hinh vudng “dep” khéc
nhau nén s domino mau den cén dung 16n hon hodc bang T.
Viy s0 domino mau den cédn sur dung dé lat dugc theo yéu cau 16n hon hodc bang 9.

Ta chi ra cach lat vdi 9 domino mau den va 23 domino mau trang thoa mén dé bai.

Budce I: Talat 9 domino mau den nhu hinh vé. ’
Buwdce 2: Ta lat kin phan con lai cua bang biang 23 domino mau trang.
Vay gi4 tri nho nhét cta k 12 9.
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