SO GIAO DUC VA PAO TAO KY THI TUYEN SINH TRUNG HQC

TINH YEN BAI NAM HOC 2024-2025
_ Mon thi: Toan Chuyén
PE CHINH THUC Thoi gian: 150 phit (khong ké thoi gian giao dé)
(Pé thi c6 01 trang, gom 5 cdu) Khoa thi ngay: 02/6/2024.

Cau 1. (1,5 diém)
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Cho biéu thitc 4 = (

o

J viol x20:x2d:x+9.

a) Rut gon A4.

b) Tim diéu kién ctia x dé 4>-1.

Cau 2. (3,0 diém)

1. Cho duong thang (d) :y=3mx—n+2 ( myn la cac tham s6, m#0 ). Tim m,n biét dudong

thang (d ) tiép xtic v4i parabol (P) :y=—x" tai diém A(l;—l).

2. Giai phuong trinh \/x2 +44/x* -4 =2x* 6.

ey A : {x—2y—xy=—6
3. Giai h€ phuong trinh ¢ )

x“+4y =20

Cau 3. (3,5 diém)
Cho dudng tron (O;R) duong kinh 4B va E 1a mot diém bat ky trén duong tron d6 ( E khac
A va B ). Duong phan gic cta goc AEB cét doan thing 4B tai F va cat dudng tron (O) tai
diém tht hai la X . ‘
a) Chimng minh AKAF va AKEA la hai tam giac dong dang.
b) Puong trung truc ctia doan thang EF cat OF tai I . Ching minh rang dudng tron (/) ban
kinh /E tiép xuc voi duong tron (O) tai E va ti€p xtic v6i duong thang 4B tai F .
¢) Chung minh MN || AB, trong &6 M, N lan luot 1 giao diém thir hai cia AE, BE vé&i dudng
tron ().
d) Goi P la giao diém ciia NF va AK;Q la giao diém ctia MF va BK . Tim gia tri nhd nhat
cua chu vi AKPQ theo R khi E di chuyén trén dudng tron (O).
Cau 4. (1,0 diém)
1.Cho p va 2p+1 la céc sd nguyén td, (p >3). Ching minh rang 2p* +7 13 hop sb.
2. Tim cac cidp s6 nguyén duong (x; y) thda man 3* +40=)”.

Cau 5. (1,0 diém)
1. Cho cac s6 duong a,b,c théa man ab+bc+ca=3.
2 2 2
Chirng minh rang . + . + 2 > =

(1+b)(1+c) (1+c)(1+a) (1+a)(1+b) 4

2. M6t 16p hoc ¢6 35 hoc sinh, cac hoc sinh nay tham gia mot s6 cau lac bdo mén hoc. Mdi hoc
sinh tham gia dang mot cau lac bd. Néu chon ra 10 hoc sinh bat ki cta 16p

thi lubn c6 it nhat 3 hoc sinh tham gia cting mdt cau lac bo. Chirng minh c6 mdt cau lac bo gdm
it nhat 9 hoc sinh



HUONG DAN GIAI

Vi | (Nx43 Jx+2  Jx+2 S (v s A
ﬁ} (\/} S 3 — 5\/_+6] volr x>0, x#4;x#9.

Cau 1. (1,5 diém)

Cho biéu thirc 4 = (

a) Rut gon A4.
b) Tim diéu kién cia x dé 4>—1.

Loi giai
a) Ta co:

A:[l_i] [J}+3 Vi+2  Jx+2 J
Tl -8 -3 %—54%+6
1 (x 9) (x 4)+\/_+2 1 1 \/_ 2
BN (Vr-2)(vVx-3)  x+l Ji-2 Jx+l
(do x=20;x#=4;x#9)

b) Ta co:

A2—1<:>\/\/: ? —1<:>\/;—22—(\/;+1)<:>2\/;219\/;2%<:>x2i,(d0 Jx+1>0)
+

, s sl s 1
+ Két hop véi dicu kién x> 0;x #4;x #9 ta co: xZZ;x¢4;x¢9

Cau 2. (3,0 diém)
1.Cho duong thang (d) :y=3mx—n+2 ( mn la cac tham s6, m=0 ). Tim m,n biét dudng

thang (d ) tiép xtic v4i parabol (P) :y=—x" tai diém A(l;—l).

2.Giai phuong trinh \/x2 +44/x* -4 =2x° -6.
et . x—2y—xy=-6
3.Giai hé phuong trinh | | )
x +4y" =20
Loi giai
1.
+ Xét phuong trinh hoanh d6 giao diém giita (d ) va (P)1a:
—x* =3mx—n+2< x> +3mx—n+2=0
+ Pé duong thang (d ) tiép xtic voi parabol (P) tai diém A(l;—l) thi:
A=0<(3m) —4.1.(-n+2)=0<9m’ +4n—8=0

= 3
m=—

3
( thtr la1 thoa man)

Vay: (m,n)= (32 1]

2,
Ta co: \/x2+4 x*—4 =2x* -6, (diéu kién: x<-2;x>2)




<:>\/x2—4+4 x* -4 +4=2x"-6

2
<:>\/(\/x2—4+2) _2x*—6
& x2—4+2=2x2—6,(d0\/x2—4+2>0)
& x2—4—2(x2—4):0

o x2—4(1—2 x2—4)=0

x=2,(t/m)

-mzo -2y x==2,(¢/m)
i g P A =L (t/m)
_ _ x:—g,(t/m)

\/_J_}

Vay: Phuong trinh da cho c6 tap nghiém la : § = {—2 2 ———

3. Ta co: {x_zy_xy:_6’(l)9{4()6—2)/)—4)9/:—24

x2+4y2:20,(2) x> +4y* =20
+ Cong theo vé hai phuong trinh cua hé, ta duoc:

4()c—2y)—4xy+x2 +4y° = (—24)+20

<:>(x2 —4xy+4y2)+4(x—2y)+4=0

& (x=2y) +4(x-2y)+4=0

<::>(x—2y+2)2 =0

Sx=2y-2
+ Thay x=2y—2 vao (1) ta dugc:

(2y—2)—2y—(2y—2)y —6

& 2-2y*4+2y=—6

&2y°=2y—-4=0

=% —y—2=0,(a—b+c:0)

y==—l=>x=-4
—
p=2=x=2

Vay: Hé phuong trinh da cho c6 tip nghiém 13 : S = {(—4 -1);(2; 2)}
Cau 3. (3,5 diém)
Cho duong tron (0; R) duong kinh 4B va E 1a mot diém bat ky trén duong tron d6 ( E khac
A va B ). Puong phan giac ctia goc AEB cat doan thang AB tai F va cat dudng tron (0) tai
diém tht hai 1a K. ‘
a) Chirng minh AKAF va AKEA 1a hai tam giac dong dang.
b) Puong trung truc cta doan thang EF cat OF tai 7 . Ching minh rang dudng tron (I ) ban

kinh 7E tiép xtc véi duong tron (O) tai £ va tiép xtic voi duong thang AB tai F .



¢) Ching minh MN || AB , trong d6 M, N lan luot 1a giao diém thtr hai cia AE, BE véi dudng
tron (7).

d) Goi P la giao diém ciia NF va AK;Q la giao diém ctia MF va BK . Tim gia tri nho nhat
ciia chu vi AKPQ theo R khi E di chuyén trén dudng tron (O).

Loi giai

a)

b)

d)

Chimg minh AKAF va AKEA 1a hai tam giac dong dang.

Ta co: KAF = KEB = KEA va AKE chung
Nén AKAF va AKEA la hai tam gidc dong dang.
Puong trung truc cua doan thang EF cat OF tai I . Chung minh rang dudng tron (1 )

ban kinh JE tiép xtic véi duong tron (O) tai £ va tiép xuc vdi duong thang AB tai F .
Taco: Ol =OE—-EI =R—r nén (I) tiép xtic voi dudng tron (O) tai E

Do [E=FI nén [EF =IFE: OE =OK nén IEF = OKE

suy ra IFE = OKE = FI||OK

ma AB | OK(AK = KB) nén suy ra AB | FI

Vay duong tron (1 ) tiép xtic voi duong thang AB tai F .

Chimg minh MN || AB, trong 6 M,N lan luot la giao diém thir hai cia AE, BE voi
duong tron (7).

Ta c6: MEN =90° nén MN la duong kinh cta (/) ma EF 1a duong phan gidc cta goc
AEB nén MEF =45° = MIF =90° = MI 1 IF ma AB | FI

Nén MN || AB |

Goi P la giao diém cia NF va AK;Q la giao diém cua MF va BK . Tim gié tri nho nhat
ctia chu vi AKPQ theo R khi E di chuyén trén dudng tron (O)

Ta c6: PAF = KEB =45 va AFP = NFB = BEF = 45"



nén APAF vudng can suy ra PA=PF ,APF =90" = FPK =90’
twong ty FOK =90°ma PFQ = MFN =90’

suy ra F/PKQ 1a hinh chir nhat

suy ra KQ = PF = AP;QOP = KF

Do d6 : Py = PK + KQ+ PQ = PK + PA+KF = AK + KF

ma KF>KO=R nén P, > AK+R=RV2+R .

Dau “=" xdy ra khi F =0 = E la diém chinh giita cung 4B

Cau 4. (1,0 diém)
1.Cho p va 2p+1 la cac sd nguyén to, (p >3). Chirng minh rang 2p° +7 1a hop so.

2. Tim cac cdp s6 nguyén duong (x; y) thda man 3* +40 = y”.

Loi giai
, , p =1(mod3)
1. Taco: p lasonguyénto, p>3=
p E—l(mod3)

+Néu p El(m0d3):> 2p+1 EO(mod3),2p+l >3 =2p+11lahop sO, mau thuan voi gia thiét
2 p+1 1a s0 nguyén to, (loai)

+ Do d6, p=-1(mod3)= p*=1(mod3)=2p*+7=0(mod3),2p’ +7>3=2p*+7 14 hop
s6, (Ppcm)

2. *THI:
+Néuxle 3 +1= O(mod 4) =3"+40= 3(mod 4) ,ma y’ = O,l(m0d4) ,Jkhong thoa man

3" +40=y* (loai)
*TH2:
+ Néu x chin, dit x =2n,(neN), ta co:

3 +40=)",(1) 23" +40=)" < ) —(3“)2 =40 < (y-3")(y+3") =40

Do neN,yeZ" nén y+3">3;y+3" > y—3" nén ta co bang gia tri

y- 3" | 2 4 5
Pt 3 40 20 10 8
3)1 ﬁ 9 3 E-
g 2
n Khong thoa man P 1 Khong thoa man
X 4
thoa man thoa man

+ V&1 x =2, thay vao (1) ta dugc y=7
+ Vo1 x =4, thay vao (1)tadu’Q’c y=11
+ Vay, cac cip sO nguyén duong (x, y) can tim 1a (2; 7) va (4;1 1)

Ciu 5. (1,0 diém)
1. Cho cac so0 duong a,b,c thoa man ab+bc+ca=3.
a’ b* c’

Chimg minh ring (7= s S oy (1va) (17 a)(1+0)

53
4



2. Mot 16p hoc ¢6 35 hoc sinh, cac hoc sinh nay tham gia mot s6 cau lac bd mon hoc. Mdi hoc sinh
tham gia ding mot cau lac bo. Néu chon ra 10 hoc sinh bat ki cua 16p

thi udn c¢6 it nhat 3 hoc sinh tham gia cung mot cau lac bg. Chirng minh ¢6 mot cau lac bo gém it
nhat 9 hoc sinh

o Lot giai
1. Ap dung bat dang thirc Co -s1 cho hai s6 duong, ta co:
Ta co:

a’ (H%0@+c)zla:> a’ JDbHcHbetl 1

(1+b)(1+c) 16 20 (1+b)(1+c) 16 2

N a’ >la_b+c+bc+l
1+6)(1+c) 2 16
(1+2)(1+c)

. b? 1. c+a+ca+l
Chu nht tu: >—b—
e RS v o) (1va) " 2 16

¢’ 1  a+b+ab+1

> —C—

(1+a)(1+b) 2 16
Cong theo vé ba bat dang thurc trén ta dugc:

a + b + 2 >g(a+b+c)—i(azb+bc+ca)—i
(1+b)(1+c) (1+c)(1+a) (1+a)(1+b)_ 16 16
Ap dung bat dang thuc: (a+b+c)2 23(azb+bc+ca):>(az+b+c)2 >33=9=a+b+c23
a’ b’ 2 3 13 3 3
5

Suy ra: + + > B ==
16 16 4

(1+b)(1+c) (1+c)(1+a) (1+a)(l+b)

Dau “="xayrakhi a=b=c=1.

2. Néu s6 cau lac bd mon hoc nhiéu hon hoic béng 5. Ta chon & mdi cau lac bd 1 hodac 2 hoc
sinh dé dugc 10 hoc sinh, thi 10 hoc sinh nay khong thoa man diéu kién ludn co it nhat 3 hoc
sinh tham gia cung mot cau lac bd.

+ Do d6, s6 cau lac bd moén hoc s& nhé hon 5.

Gia str tat ca cac cau lac bd mén hoc ¢ nhiéu nhat 8 hoc sinh tham gia, luc do s6 hoc sinh tham
gia cac cau lac bo nay khong vuot qua 4.8 =32 hoc sinh < 35 hoc sinh, dan dén gia st trén 1a
sal.

+ Vay: c6 mot cau lac bo gém it nhat 9 hoc sinh (Ppcm)



