SO GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
BAC NINH NAM HOQC 2024- 2025
PE CHINH THUC Mbon thi: Toan (Danh cho thi sinh chuyén Toan)
Thoi gian 1am bai: 150 phiit (khong ké thoi gian giao dé)

Cau 1. (2,0 diém)

| Tinh gi4 tri cta biéu thirc v 15x2 — 2v/15x + 30 khi x = V/15.

2 Cho hai duong thang d:y = 2x —1vad’:y = x + m (m la tham s0) cat nhau tai diém A . Tim m
da doan thang OA c6 do dai bang I ( O 1a goc toa dJ).

Cau 2. (2,0 diém)

x?+xy*—10y =0

+ 6y% = 10 ’
Giai phuong trinh V5x2 + 4x — Vx2 — 3x — 18 = 5v/x.
Cau 3. (3,0 diém)

Giai h¢ phuong trinh {

] Cho tam giac ABC nhon khong can, noi tiép duong tron (0), dwong cao AH(H € BC). Goi K, L lan
lwot 1a chan duong vudng goc ké tir H dén AB va AC. Pudng thang KL cat dudng tron (0) tai hai
diém P, Q (P nam trén cung nho AB).

a) Chirmg minh AKL = ACB va AP = AQ.
b) Puong thang AH cat dudng tron (0) tai diém T(T # A). Goi D 1a chan dudng vudng goc ké tir H
dén KZ. Puong thang AD cat duong tron (0) tai M(M # A). Ching minh AMT = 90°.

2 Cho doan thang BC c¢6 dinh va mot diém A thay doi sao cho tam gidc ABC vudng tai A. Hai duong
phan giac trong cua tam giac ABC 1a BD va CE cat nhau ta1 diem 0. Tim gia tr1 nho nhat cua biéu

BD? = CE?*
thuc +

B0? = C0%

Cau 4. (1,5 diém)

I. Ban An tham gia phién chg he trong do co sir dung hai loai the: loai the gia 3000 dong va loai thé gia
2000 dong. Ban An muon dung hét s tién tiét kiém ctia minh de mua x the loar gia 3000 dong va y thé
loai gid 2000 dong. Tim s6 cach mua c6 dii ca hai loai theé néu tién tiét kiém ctia ban An 1a 2024000

dong.
2. Tim tat ca cac so nguyén t6 p, q thoa man p(p — 1) = q(q® — 1).

Cau 5. (1,5 diém)
1 Choa,b,c lacac sd thuc khong 4m va thod man a® + b* + ¢ = 8. Tim gia tri 16n nhat cta biéu thirc

_2a+c+2b+c
“14+bc 1+ca

2 Cho m{t manh giay hinh vuong. Manh giay nay duoc chia thanh hai manh glay bang mot duong cat
thang. Lay mot trong hai manh c6 duoc, ta lai lam nhu trén nhiéu lan. Hoi s6 1an cat it nhat phai 1a



bao nhiéu d€ ¢4 thé nhan dwoc 100 da gidc 20 canh.

Giai dé thi Toan chuyén THPT Chuyén Bic Ninh 2024
Nguyén Vian Hoang - Nguyén Thé Khai - Tran Minh Tuan - Tran Cuong

1 Caul

| Tinh gi4 trj bidu thirc v 15x2 — 2v/15% + 30 khi x = /15.

2 Cho hai duong thang d: y = 2x —1vad' =y =x+m(mlatham s0) cat nhau tai diém A. Tim m
dé doan thang OA c6 do dai bang 1 ( O 1a goc toa dJ).

ooooo

| Taco:v15x2 — 2v/15x + 30 = \/(x\/ﬁ— 1)2+29 = /(15— 1)2 + 29 = 15.

2 Hoanh d6 giao diém ciia hai d6 thi ham s6 1a nghiém cua phuong trinh:
2x—1 =x+m
&x =m+1

o’ !

Khidotaco: Am+12m+1)=204A=J/im+ 12+ C2m+ 1) =1 |"" 5

m= -1
Thu la1 ta théy thoa man. Vay m = _?1 hoac m = —1.
2 Cau 2
| Giai hé phuong trinh {x3 iyt -1y =0
*PREORS T 2 + 62 = 10
2 Giai phuong trinh V5x2 + 4x — Vx%2 — 3x — 18 = 5vx
L gidi.

| {x?’ + xy* =10y = 0(1)
x? + 6y% = 10(2)

Tu (1) va (2) ta duoc: x° + xy — (x% + 6y%)y = 0
S x3+xyt —xty—6y° =0

o x%(x —2y) +xy(x —2y) + 3y“(x —2y) =0
S (x—2y)(x*+xy+3y%) =0

© x =2yhodcx* +xy+3y =0



, 2 2
THI: Néu x* + xy + 3y* = 0 thi (x+§) +%y2 =Ome‘1(x+§) ;

—y?20Nény =0,x +% =

0 hay x =y = 0 (thu lai vao (2) thi vo ly)
TH2: Néu x = 2y. Thé vao (2) ta duoc:

= (X;y) €
Vay (x;y)

2. PKXD: ¢

10y% =10
©y=+1

{(2;1),(—2; —1)} (thwr la1 thoda man)
€{(21),(-2,-1)}

(5x% +4x >0
x?—-3x—-18>0"X=>6

x = 0

Phuong trinh tvong duong:

J5x% + 4x — 5vx = /x2 — 3x — 18
= 5x2 + 4x — 10xV5x + 4 + 25x = x2 — 3x — 18

= 4x% 4+ 32x + 18 = 10xV5x + 4
= 16x* + 256x3 + 1168x2 + 1152x + 324 = 100x%(5x + 4)
>4(x—9NMUx+3)x*=7x—=3)=0

f

x=29

X=Z(loaid0XZ6)

7 +/61
2

X =

7 —/61

o =

> (loaidox > 6)

(Thu la1 thoa man)

Vay x € 19
3 Cau3l

(. 7+\/ﬁ}.

)

2

| Cho tam gidc ABC nhon khong can, ndi tiép duong tron (0), dudng cao AH(H € BC). Goi K, L lan
luot 1a chan duong vudng goc ké tir H dén AB va AC. Puong thang KL cat duong tron (0) ta1 hai

diém P, Q (

P nam trén cung nho AB ).

a) Chimg minh AKL = ACB va AP = AQ.
b) Puong thang AH cat duong tron (0) tai diém T(T # A). Go1 D 1a chan duong vudng goc ke toe H
dén KL. Puong thang AD cat dudng tron ( 0 ) tai M(M # A). Ching minh HMT = 90°

2 Cho doan thang BC co dinh va mot diém A thay doi sao cho tam gidc ABC vudng tai A. Hai duong
phan giac trong cua tam giac ABC 1a BD va CE cat nhau tai diém O. Tim gia tri nho nhat cua biéu

thirc

ooooo

BD2+CE2
B0O* (C0*
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1.a) Theo hé thirc lwong trong tam giac vudng thi: AH* = AK.AB = AL.AC Nén j’; = j; dong thoi
cd6 BAC chung

Suy ra A AKL ~A ACB( c.g.c) = AKL = ACB

Ta c6: 180° — AKL = 180° — ACB nén AKP = APB
C6 PAB chung, suy ra A AKP <A APB(g.g)
NénZ> = % = AP? = AB.AK = AH?

Suy ra AP = AH, tuong tu c0 AQ = AH.
Nén AP = AQ
1.b) Ké AS//BC khi 46 SAT = 90°
Ta can chirng minh M, H, S thang hang thi bai toan dugc giai quyet.
Ta cho SH cat (0) tai M’ khac S.
. , BH BH HS BM' BS
Lucnaytaco:—=—- -—= n—
HC HS HC SC M'c
.SB AC . BH AC M'B M'B  HB AB
— = —hen — = . - ay_’__._
SC AB HC AB M'C’ T MICHC AC
Ta can phai ching minh — = — - —dé suy ra M trung M'.
‘ e, b HE AC
DPau tién ta c6: AKD = ACB = AMB nén tr giac KDMB nd1 tiép.
Tuong tu ta cling co tr giac MDLC nQ1 ti€p.
Suy ra — =22 (vi A AKD ~A AMB )
), MB, 4B
Va—=—(wvi AALD ~A AMC)).
M M5 aB kp \ KD HB
Luc nay — = — - —, tlrc ta can chimg minh — = —

‘ MC  AC DL : , DL  HC ,
Di€u nay kha don gian khi ta dé y thay von tir giac AKHL no1 tiép.
Nén A HKD ~A TBH(g. g) (do HKD = HAL = TBH)
vaA HLD -ATCH(g.g) (twong tu)

KD  HB . LD CH
Suy ra e (1) va —te HT‘(Z)

H \
Chia (1) cho (2) ta dugc diéu can ching minh ’
Khi d6 ta c6: M = M’ va bai toan da duogc giai quyét



2. Tir gia thiét ta ¢ O la tim duong tron ndi tiép cua A ABC.
Khi nay, ta dé dang c6 nhirng bién do1 sau, theo tinh chat duong phan giac:

BD AD+AB __ AD _ AD+DC _AB+BC+CA

50 a8 T apT'tuBtBCcT 4B+ BC

, CE  AB+BC+CA
Tuong tu ta co —t

(Y
KhldOS=(E) +(E)

BD CE (AB + BC + CA)? (AB + BC + CA)?

= 2 Jerd A > 7.
BO CO (AB + BC)(AC + BC) AB - AC + BC(AB + AC) + BC(*

bat BC =a,CA=b,AB =c

>’2a2+b2+cz+2ab+2bc+2ca
- a? + ab + bc + ca

o . b? + ¢? — q?
B a’+ ab + bc + ca

Mab?+c?—a’*=0

NénS =>2.2=4

DAu = xay ra khi AB = AC =%-BC
Tirc A 1a diém chinh giita cung BC.

4 Cau 4

I Ban An tham gia phién chg he trong do co sur dung hai loai the: loai the gia 3000 dong va loar thé gia
2000 dong. Ban An muon dung hét so tién ti€t kiém ctia minh dé mua x thé loai gia 3000 dong va y



thé loai gia 2000 dong. Tim s6 cach mua dui ca hai loai thé néu tién tiét kiém cua ban An 1a 2024000
dong.

2 Tim tat ca so nguyén to p, q thoaman p(p — 1) = q(g? — 1)
Loi giai.

1. Trudc tién, tir gia thiét ta viet phuong trinh ctia bai toan:

3000x + 2000y = 2024000
& 3x + 2y = 2024

Tirc s0 cach chinh bang s6 nghiém (x; y) nguyén duong ciia phwong trinh 3x + 2y = 2024 (do yéu cau
mua di ca 2 loai thé, nén x,y > 0). Do 2024 va 2y déu chdn, nén 3x chan, tic x chan.
Piat x = 2z voi z nguyén duong, ta c6 phuwong trinh méi: 3z + y = 1012 Pén déy, tathay y > 1 = 3z <
1011 = z < 337
Ma z nguyén duong, nén c6 ding 337 gia tr1 z thoa man (twong ing vo1 gia tri y nguyén duong thoa man
y =1012 —3z).
Vay két luan An c6 dung 337 cach mua sao cho du ca hai loai thé.

2. Tugiathiét,dog+ 1> 1:p(p—1)>q(q—1):,~p>q
Lai c6: q(q — 1)(q + 1) ip, ma p 1a s6 nguyén to, nén c6 it nhat 1 trong 3 s6 q,q — 1,q + 1 chia hét cho p.
Mitkhic,dop >q=22=20<qg-1<qg<qg+1<p
Suyrag+1=p=q=2;p=3(dop,q déu la so nguyén to).
Thr lai thoa mén, ta két luan bai toan c6 nghiém duy nhat (p; q) = (3; 2)

5 Cau s
1 Cho a,b,c 1a cac so thuc khong 4m va thoa min a® + b? + ¢ = 8. Tim gia tri 16n nhat cua biéu
thirc:
B 2a+c N 2b + ¢
" 14+bc 1+4ca

2 Cho mdt manh giay hinh vuong. Manh giay nay duoc chia thanh hai manh giay bang mot duong cat
thang. Lay mot trong hai manh c6 duoc, ta lai lam nhu trén nhi€u lan. Ho1 6 1an cat it nhat phai la
bao nhiéu dé co theé nhan duoc 100 da giac 20 canh.

Loi gidi.
1 Ta di1 chung minh

a+b+c
14+ bc >

That vay, ta co:

a+b+c
1+ bc >




& 16(1+bc) > (a+b+c)
& 8+16b°c” +30bc > 2a(b+c)
& a’+b* +¢* +16b°c* +30bc 2 2a(b+c)
& a’+(b+c) +16b°c° +28b622a(b+c)

Bat dang thtc cudi ludn dung theo AM — GM va do a, b, ¢ 14 céac s6 thuc khong am. Dau bang xay ra khi

{ c=0
a=b+c
Chirng minh tuong tu ta duoc
a+b+c
1+ca=

Khi do

y 2a+c 2b+c

Sa+b+c atbtc

4 4
0 (a =2
Dang thue xay ra khi {b = 2.
\c=0, - -

2. Trudc tién ta dua ra mot s6 nhan xet sau (trong phong thi ban don gian chi can lay thudc cat giay nhap la
s¢ thay nha):

Nhan xét 1: Moi nhom cat s0 manh glay tang dung 1. Mbi manh gidy duoc cat ra déu 1a mot da giac 16i.
Piéu nay hién nhién, can than co thé chimg minh bang quy nap.

Nhan xét 2: M6i nhat cat, tong so canh cua tat ca cac manh giay tang lén toi da 4.

Piéu nay suy ra tir nhan xét 1, ta thay mot duong cat chi di qua toi da 2 canh cia manh gidy da giac 10i,
thém canh sinh ra tor duong cat duoc tinh 2 1an, thi chi ¢6 téi da 4 canh tang thém.

T 2 diéu trén, ta biét rang qua k lan cat, thi s& co ding k + 1manh gidy va t6i da 4 + 4k canh trong tat ca
cac manh gidy.

Vay dé c6 100 da giac 20 canh, ta can so 1an cat k > 99, va dong thoi

s& co it nhat k + 1 — 100 = k — 99 da giac khac ngoai 100 da giac 20 canh dang xét. Ta co bat dang thuc:

4+ 4k > 10020 + 3(k —99) = k > 1699

Pén day, ta chi ra cach cat, khong qua phirc tap nhu sau. Vi da gidc n canh, ta cat duong di qua 2 canh ké
nhau, s€ sinh ra duoc da giac n + 1 canh va 1 tam giac. Theo cach nay, sau 16 buoc cat dau, ta ra dugc 1 da
glac 20 canh va 16 tam giac. MOi lan sau, ta ding 17 budc cat s& tao ra thém dugc 1 da giac 20 canh. Tuc
cudi cung sé can: 16 + 17 - 99 = 1699, thoéa man dau bang. Vay can it nhat 1699 budc cat dé thoa man bai
toan.



