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Cau 1 (2,0 dié ,
a) Cho cac sb duong @, b, ¢ thoa mén didu kién a + b + ¢ < 2vabc . Chimg minh riing, trong ba sb
khong cé hai s6 nao c6 tong Iém hon 1.

b) M()l chiée hop Lhua 40 tdm thé cung loai, trong d6 ¢6 bon tim thé ghi sb 1, bén tam the ghl 56 2, .
bon tam thé ghi sé 10 Chon ngau nhién dong thoi hai tim thé tir hép. Tinh xdc suit dé hai tdm thé duorc
chon cing ghi mét s6.
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Ciu 2 (2,0 diém).

a) Giai phuong trinh: (x + 1)(V2x + 4 — 2Vx + 3) + V2xZ + 10x + 12 = —2.

b) Trong cac b ba sé nguyén té ¢6 tong bing 242, b ba nao c6 tich 16n nhét?

Céu 3 (3,0 diém). Cho tam gidc nhon, khong can ABC c¢6 duong tron ndi tiép (1). Goi D, E, F theo thi tu
la tiép diém cua (1) va BC,CA, AB. Goi M va N lan luot la true tim cua céc tam giac BDF va CDE. Chimg
minh ring

a) Al vuong goc voi MN.

b) IB.IM = IC.IN.

¢) Dudng tron ngoai tiép tam giagc DMN di qua hinh chiéu vudng goc cua A trén BC.

Cau 4 (2,0 diém).

a) Cho cac s6 duong a, b, ¢ thoa man didu kiéna > b > c. Chimg minh ring

3 2R
a’b a“b
T+b2c+c327+bc2+cza.

b) Tim tat ca cdc sé nguyén duong n sao cho phuong trinh (véi an x, y): x2 + xy + y? = 2",
¢6 nghiém hiru ti.

Cau 5 (1,0 diém). Trén ban ¢6 1 331 vién bi. Hai ngudi A va B tham gia mot tro choi véi ludt choi
nhu sau:
e A bt ddu bang cach ldy 1 vién bi.
* Hai ngudi luan phién nhau lay bi. Khi dén lugt minh, mm ngudi phai ldy s bi bing
hodc nhiéu hon 1 vién so véi sé bi ma nguou kia vira lay.
e Ngudi nao dén lugt minh ma khong thé liy duge bi (do khong con du bi trén ban) sé
thua, va ngum con lai thing.
Chimg minh ring ngudi choi A ludn ¢6 chién lwge dam bao thing cude, bat ké ngudi choi B choi
nhur thé nao.
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Ho tén thisinh:............oooo S6 bao danh: I~



BO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10
TRUONG DAI HQC SU PHAM HA NOI TRUONG THPT CHUYEN PAI HOC SU PHAM NAM 2025

DAP AN - THANG PIEM MON THI: TOAN

DE THI THAM KHAO Diing cho thi sinh thi vao 16p chuyén Toan va 16p chuyén Tin hoc
(Dap an - Thang diém gom co 04 trang)

Ciu Pap an Piém
Nhin xét. x + y = 2 /xy véimgi x,y = 0.
Ap dung Nhén xét..
a+b+c<2Vabc < a+ bc.
) Do d6 b + ¢ £ bc hay
a
i K & 1 2y 1,04
b e~
Chirng minh tuong tu
1 1 1.1
—tr<l ol ot =L,
b a c
Céu 1 Phép thir ngau nhién la lay ra dong thoi 2 tam thé tir hop. Khong gian mau
Q gdm cac két qua la cic cap tim thé ldy tir hop. S6 phan tr cua khong gian
2 diém mau:
( ) 0,25d
39 x 40
= 780.
2
b) Goi A la bién c6: “hai tam thé duge chon cing ghi mét s6”. Mdi két qua
thudn loi ciia A 1a mot cdp tam thé ghi cung mot s6. Mdi nhom gdm 4 tam thé
ghi cting s6: s6 cach chon ra hai tim thé tir 4 tim nay la 6. C6 10 nhom nén
tf)ng s6 cach chon 1a 60 cach. Vay sb két qua thuén 1¢i cho bién ¢é 4 1a 60.
4 i % 0,75 d
Xac suat cua bién co A la
60 1
780 13
Piéu kién: x > —2.
Pita=vV2x+4.b=+vVx+3.Tacoa, b= 0.
Cau 2 Phuong trinh tré thanh:
2 a 0254
@ diém) | © (a? — b?)(a — 2b) + ab = a® — 2b%. ’
Do do
a+b)(a—2b)(a—b—-1)=0.
(a+b)(a - 2b)( ) 4




Truomg hgp 1.a+ b = 0thia = b = 0: loai.
Truomghop2.a—2b=0thivV2x +4 =2Vx +3
x = —4 (loai).
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Truomghop3.a—b=1thiVZx +4=1+Vx + 3
2x+4=x+4+2Vx+3
x=2Vx+3
x? = 4x + 12 (véi x = 0).
x?—4x—-12=0.
Do d6 x = 6 hodac x = —2 (loai).
Viy x = 6.

05d

b)

Goi cic s6 nguyén t6 1a p, q, 7. Theo gia thiét p + q + r = 242.

Vi mdi s6 nguyén t6 16n hon 2 déu la s Ié, nén trong cdc sé p, g, r phai
¢6 mét s6 chin. Do dé trong cac s6 p, g, r phai c6 sb bing 2. Khong
mat tinh téng quat, gia sir p = 2.Do d6 g + r = 240.

0,25d

Giasirq <r.Taditq =120 —m,r = 120 + m véi m € N. Tich cic
s0 bing 2(120% — m?).

0,25d

Véim € {0,1, ...,6} thi q hodc r khong la s6 nguyén t6. Viy m > 7. Tur
do tich khong vuet qua 2(120% — 72) = 28 702.

Dau bang xay ra khi m = 7 hay ¢ = 113,r = 127 déu la cic s
nguyén t6. Vay gia tri 16n nhét can tim 1a 28 702.

0,5d

Cau 3l
(3 diém)

Taco FM L BC,ID L BC nén FM// ID. Mt khéc IF // DM (cing
vudng goc vdi AB). Vay DMFI 1a hinh binh hanh. Twong tr DNEI 1a
hinh binh hanh.

B H D C

0,5d

Thanh thi FM// EN va FM = EN. Vy tit gidac EFMN la hinh binh
hanh. Suy ra EF// MN.Do Al L EF nén Al L MN.
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b)

Goi P la giao diém BI va DF; Q la giao diém CI va DE. Theo cau a) tir
giac DMFT 1a hinh binh hanh. Vay, P 1a trung diém IM. Ta c¢6
IB.IM = 2 IB.IP = 2ID?.

1,0d
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Tuong ty IC.IN = 2ID?. Vay IB.IM = IC.IN.

B H D C

¢)

Ké duong cao AH cuia tam giac ABC. Dung hinh binh hanh AIDK . Ta
c6 AK// ID va AK = ID. Tir d6 suy ra AK// EN va AK = EN. Viy,
AENK 1a hinh binh hanh. Suy ra KN// AE. Viy KN L DN.

Chimg minh twong ty KM L DM. Vay céc diém K, M,N, D, H cling
nam trén duodng tron duong kinh KD.

Dic biét suy ra dudng tron ngoai tiép tam giac DMN di qua chén
dudng cao ké tir A cua tam giac ABC.

1,0d

Cau 4
(2 diém)

Ta can chimg minh

a*b
T(a-b)+bc(b—c)+c2(c—a)20.
Péyc—a=—(a—b)—(b—c),vadoa>b > cnén

2
%(a—b)+bc(b—c)+c2(c—-a)
2

= (a—b)(?—c2)+c(b-c)2

= 0

1,0d

b)

Véin = 2k, thitachon y = 0 va x = 2%, ta dugc

x: 4+ xy+y?=2"

025d

Gia sirn la so 1é va

x:+xy+y*=2"
Viét x = %,y = %trong do6 a, b, c nguyén, (a,b,c¢) = 1vac # 0.Khi
do

0,25d
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a® + ab + b* = 2"¢2.
Suy ra (2a + b)? + 3b% = 2"*2¢2,

Néu b 1é thi 2a + b 1¢ do d6 (2a + b)? = b = 1 (mod8). Do d6
(2a + b)? + 3b? = 4(mod 8), mau thuan.

Vay b chin va do do6 a chin. Viét a = 2a,, b = 2b, ta dugc
4(a% + a1b1 + b12) = Z"CZ.

Véin = 1, ta suy ra ¢ chin, do d6 (a, b, ¢) = 2, mau thun. Vay n >
3. Tacod

ai + a1 by + b2 =2%2%¢2,

Ta thu dugc phuong trinh véi n thay boi n — 2, 1a sé nguyén duong 1é.
Cir tiép tuc lam nhu vay dén lic nao do ta dua vé phuong trinh véi n =
1. thanh thir ¢ chdn, mau thuan!

0,5d

Viy n 1a s6 chin.

Cﬁu_ 5
(1 diém)

Ta can dua ra cach choi dé A chién thing. Goi by, 1a s6 bi B can liy &
lurot choi thir n cua B. Do budc thir 1 cua A lay | bi nén b, = 1 hodc
bl = 2.

Bude thir hai ctia A sé lay 2 bi, do d6 b, = 2 hodc b, = 3.

Budc thir ba ctia A s& ldy 3 bi, do d6 b; = 3 hoic b; = 4.

Cur the, cir the: Budc thir n cua A lay n bi, do d6 b, = n hoac b,, =
ot s

Goi S, la tong s6 bi ca hai da 1y ngay sau budc thir n cia A.
Ngay sau budc lay bi thir n cua A: tong s6 bi ma A da lay la

nn+1)
1+2+--~+n=T-
Khi d6 tong s6 bi da lay cta B 1a (B chwa thue hién lugt choi thir n) 1a
by + +*+ by_y.
Taco
nn+1)
144+ Mm=1)<b; ++bp_, S48 pwms—F—=1.

Do d6 tong s6 bi ca hai da lay 1a S,, thoa man
nn+1)—-n<S, <nn+1)-1.
Néu A chi choi duge t6i da 35 luot thi Sy5 + bss > 1331 — 36 hay
bys > 1331 —36 — 352 —34 = 36
mau thuin! Vay A co thé choi téi 36 lugt. Vi S35 = 362 nén s6 bi con
lai sau lugt choi thir 36 cuia A khong 16n hon
1331 — 362 = 35.
Suy ra by < 35, mau thuin vi by = 36 hodc by = 37.

0,5d

Lru y: Thi sinh giai theo cach khac ma ding van cho diém t6i da.
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