SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN

LAO CAI Nim hoc 2022-2023
, , Mén thi: TOAN CHUYEN
PE CHINH THU'C Thoi gian lam bai : 150 phit

Céu 1. (2 diém)

a) Chobiéuthacp:(“ ! IN 652

x—1 Jx-1 Jx+1)19x/x—6x+/x

Tim céc s6 nguyén x dé P nhén gia tri nguyén
b) Cho x, y,z1a cac sb thuc duong va thoa man diéu kién xy + yz + zx = 12.Ching minh rang

\/(12+y Y12+ ) \/(12+x Yi2+22 ) \/(12+x Y12+ )

12+ x7 12+y2 12+ 2°

Cau 2. (0,5 dlem) Goi S la tap hop cac sd ty nhién 6 4 chir sd, 14y ngau nhién 1 sd tir tap S. Tinh
xac suat dé lay duoc 1a sé chinh phuong khong vuot qua 2022
Céu 3. (2 diém)
a) Theo ké hoach mot cong nhan phai 1am 54 san pham trong mot thoi gian dy dinh. Do yéu ciu
dot xuat, ngudi d6 phai lam 68 san pham nén mdi gio nguoi d6 da lam tang thém 3 san phim
vi thé cong viéc hoan thanh sém hon so véi du dinh 1a 20 phut. Hoi theo du dinh moéi gid
ngudi d6 phai 1am bao nhiéu san pham, biét ring mdi gio nguoi d6 lam duoc khong qua 12
san pham.
b) Cho phuong trinh x* —(m—1)x+m—-3=0(1)(véi m la tham sd). Tim m d€ phuong trinh (1) ¢6

],V(’yi x>0;x¢1;x¢;

hai nghiém phén biét x,,x, théa man x +x; =5x,x, + 2,2 —x,x,
Ciu 4. (3,5 diém) Cho tam gidc ABCkhong can (4B < AC)ndi tiép dudng tron (0), ba dudng cao
AD,BE,CF (D e BC,Ec AC,F € AB)cﬁa tam gidc ABC cit nhau tai H. Goi 7, M lan luot 1a trung
diém cta 4H va BC.Dudng tron ngoai tiép tam gidc AEF cat dudng tron (O)tai diém K (K khic A)
a) Chung minh rang t&r gidc DMEF ndi tiép
b) Chung minh rang tir giac JOMK 1a hinh thang can
¢) Chung minh rang KF.HE = KE.KF
d) Tlep tuyén tai 4 va K ctia duong tron ngoai tiép tam gidc AEF cat nhau tai T. Ching minh
rang TM, AH, EF dong quy
Céiu 5. (1,0 diém)
a) Cho céac s0 thyc duong a,b,cthoa man a+b + ¢ =3.Ching minh rang :
ab bc ac 3
+ + <=
a+b b+c a+c 2 ) q
b) Cho cac s6 thuc duong a,b,cthéa man ab+bc+ ca = abc . Tim gia tri 16n nhat ctia biéu thirc

e e
+ +
a+bc \b+ac c+ab
Cau 6. (1,0 diém)
a) Ching minh rang véi moi sb nguyén 7 thi biéu thite P =n(13n+1)(2n+1)chia hét cho 6

b) Tim tt ca cac cdp s nguyén (x;y)thoa man 3x” +2y” +x=2(xy+y+2)



DAP AN

6x 11 j 6vx -2
x=1 Jx=1 Jr+1)\9x/x—6x+/x

Tim cac so nguyén xdé P nhan gia tri nguyén

Céu 1. (2 diém)

¢) Chobﬁuth&cpz[ j,véix>mxinx¢;

P:(6x_ 1 1} 6/x -2
x=1 Jx-1 Jx+1){9x/x—6x+x
:6x—(\/}+1}(&—1) 2(3Vx-1) x—x—1-x 4] )
(Va-1)Vx+1) }/}.(3\/}—1)2 (Va-1)Va+1) Vo (3Vx-1)

24x (3x 1) 5 4
(Va1 War1 ) Va GYr-1) x-
Do xe nén dé Pe e x—1eU4) = {£;32;+4} = x—1e {1;2;4}(do x > 1) = x € {2;3; 5} (tmdk)

d) Cho x, y,z1a cac sb thuc dwong va théa man diéu kién xy+ yz+zx=12.Chirng minh

rgnng@2+y)@2+X) J02+f)@2+z) J@z+x)@2+y)

12+ 12+y° 12422

Taco:
A yz+zx =12 124+ =X +xp+yz+zx & 12+x° :(x+y)(x+z)

Tuong tutacod: 12+)° =(x+y)(y+2); 12+2° =(z+y)(x+z), khi d6 :

x\/(12+y2)(12+22)+y\/(12+x2)(12+22)+Z\/(12+y2)(12+x)

12+x 12+y 124z

—xJ(r+2) +J(x+2) +2)(r+x) =x(r+2)+p(x+2)+2(y+x)

=2(xy+yz+zx):2.12 =24

Ciu 2. (0,5 di¢m) Goi S 1a tap hgp cac s0 tw nhién c6 4 chir s6, 1ay ngiu nhién 1 so tir

tap S. Tinh xac suat dé lay dwoc 1a so chinh phwong khong vuot qua 2022

Khong gian mau : {1000;1001;...;9999} = n = 9000

Theo dé ta c6 : 1000 < n® < 2022 = 32> < n” < 44, nén s céac sb chinh phuong 14 :

44-32+1=13. Vay xéc suit cin tim : ———

X 9000
Cau 3. (2 diém) .
¢) Theo ké hoach m{t cong nhén phai lam 54 san pham trong mgt thoi gian dy

dinh. Do yéu cau dot xuat, Pgu’(‘)’i do phai lam 68 san pham nén moi gio' nguwoi do
da lam tang thém 3 san pham Vl thé cong viéc hoan thanh sém hon so véi du dinh
la 20 phut Hoéi theo du dinh méi gio ngwoi dé phai 1am bao nhiéu san pham, biét
ring mdi gio' nguoi d6 1am dwoc khong qua 12 sian pham.



P&i 20 phut = %giéf

Goi s6 san pham mdi gid ngudi d6 phai lam theo ké hoach 13 x (san pham)
bicu kién : xe 0*,x<12

Thoi gian du dinh nguoi1 d6 hoan thanh cong viée 1a : %(gic‘r)

Thuc t& mdi gid 1am duogc : x+3 (san pham)

Thoi gian thuc té nguoi d6 hoan thanh cong viéc 1a % (gi0)

Theo dé bai ta c6 phuong trinh :

=9(¢
ﬁ—ﬁ—l<:>....<:>x2+54x—486:0<:> x=9(im)
x =—=54(ktm)

x x+3 3
Vay theo ké hoach ngudi d6 phai 1a 9 san phamat ) )
d) Cho phuong trinh x* - (m—-1)x+m-3=0(1)(véi m la tham so). Tim m deé phuwong
trinh (1) c6 hai nghiém phan biét x,x,théa man x’ +x =5xx, +2/2-xx,
x*—(m-1)x+m-3=0(1)
A=(m-1) —4(m=3)=m* —6m+13=(m—3)’ +4>0(¥m)
Nén phuong trinh (1) luén c6 2 nghi¢m phan bi¢t véi moi m

Ap dung dinh 1y Vi-et ta co :{

X +x,=m-1 ,
b .Taco:
Xx,=m-3

x4+ x5 =5xx, +242 - x,x, (m < 5)
= ()c1 +Xx, )2 —2x,x, =5x,x, +2{/2 - x,x,
& (m-1) =2(m-3)=5(m-3)+2,2—(m-3)

S mr—=9m+22=2J5-m

bat t=V5-m,t>20> =5-mem=5-+

& (1) -9(G-r)22=2 1 1 -2+2

t=1(tm)=>m=5-1=4(tm

<:>(t—1)2(t2+21+2):0<:> ) (tm) (tm)
2 420+2=0(VN)

Vay m=4



Ciu 4. (3,5 diém) Cho tam giadc 4BC khong cin (4B < AC)ndi tiép duong tron (O), ba
dwong cao 4D,BE,CF (D e BC,E € AC,F e AB)clia tam gidc 4BC cit nhau tai H. Goi 7,
lan luot 12 trung diém ciia 47 va BC.Pudng tron ngoai tiép tam gidc AEF cit dwong
tron (0)tai diém K (K khac A)

e) Chirng minh ring tir giac DMEF ndi tiép
AMBE can tai M= ZEMC =2 /MBE, BFHD, BFEC la cac tr giac ndi tiép 1)
Nén /DFE = /DFH + /CFE = /DBH + Z/CBE = ZADBH(Z)
Tir (1) va (2) suy ra DMEF 1a tir giac noi tiép

f) Chirng minh ring tir giac /OMK 12 hinh thang cin
ZAEH = ZAFH =90° = AH 1a duong kinh duong tron ngoai tiép AAEF = LAKH =90°
V& duong kinh 44'cia (O). ta cd L4KA'=90°= K, H, A'thang hang
D@ chitg minh BHCA'la hinh binh hanh = M 14 trung diém cta 4'H
Dé chting minh JOMH 13 hinh binh hanh nén OI//KM = OM = IH = IK
Nhén thdy K cit [H va IH //OM = IK khong song song voi OM
Suy ra OIKM la hinh thang can

g) Chirng minh ring KF.HE = KE.KF
Vi AMBE ¢an tai M nén £MEB = ZMBE my £ZMBE = ZDAC (cung phu véi £4CB) va



ZHAE = ZHKE (do AEHF 13 ttr giac noi tiép) = £MEH = ZMKE

EH _ME
= AMEH -~ AMKE(g.g)=——
EK MK
FH _MF EH FH
= ME = MF ——=——=FEH FK =EK.FH
Tuong ty : K MK ma nén 5K FK

h) Tiép tuyén tai 4va K ciia dwong tron ngoai tiép tam giac 4EF cit nhau tai T.
Chirng minh rang 7™, AH, EF dong quy
Goi P la giao diém ciia AK v6i BC, ta co : LAFK = ZAHK = ZAPD suy ra tir gidc HKPDnoi
tiép. Do 46 ZKFP = /KBP = /KAC = Z/KAE =180°— /KFEnén E,F,Pthiang hang
Ta cO ZTIK = ZAHK = Z/DPK = AKTI - AKPD = AKPI - AKMT nén /PIK = /MTK
Ma IK L TK nén PI L MT
Xét AIMP cb EF L IM,TM L IP,ID | MP = MT, EF, ADddng quy
Ciu 5. (1,0 diém)
¢) Cho cac s6 thuce dwong a,b,c théa man a+b+c=3.Chirng minh ring :
ab bc ac 3
+ + <=
a+b b+c a+c 2
Ap dung bat déng thirc Cosi ta ¢c6 :
a+b> 2Jab =2 ab__, ab ab atbh
a+ b 2\/_ a+b 2 4
bc _b+c ac _atc

Tuong tu ta co : < ; .Suyra:
b+c 4 a+c 4
ab bc ac <a+b+b+c+c+a_§
a+b b+c a+c 4 2

Déu bang xay rakhi a=b=c=1
d) Cho cac so0 thuc duwong a,b,c théa man ab+bc+ca = abe . Tim gia tri 16m nhat cia

biéuthl'rc\/ 4 +\/ b +\/ ¢
a+bc b+ac c+ab

Taco:

a’ b? ¢’
L
a-+abc b° +abc ¢ +abc

a b c

= + +
\/a2 +ab+bc+ca \/b2 +ab+bc+ca \/c2 +ab+bc+ca

_ a N b N c
, \/(a+b)(a+c) \/(a+b)(b+c) \/(c+b)(a+c)
Ap dung bdt Co-si ta co :

1 . 1 5 2 - 1 Sl( 1 . 1 ]
a+b a+c \/(a+b)(b+c) \/(a+b)(b+c) 2la+b a+c



b 1 c
+

b b c 1 c
Tuong tu ta ¢ : g( + j2; g(
g 1/(a+b)(b+c) 2\a+b b+c () /(c+b)(a+c) 2\c+b a+c
Tu (1), (2),3)taco:
1 a a b b c c 1{a+b c+b a+c 3
P<—. + + + + + =— + + :5

)

2\a+b a+c b+c a+b c+b a+c) 2\a+b c+b a+c
Viy MaxP:;©a=b:c:3
Cau 6. (1,0 diem) ’ ] ,
¢) Chirng minh riang véi moi so6 nguyén » thi biéu thirc P=r(13n+1)(2n+1)chia het
cho6 ,
Néun chan = ni2,néunlé =13n+1:2= P:2(Vb e [)
Néu n=0(mod3)= P:3.néu n=1(mod3)= (2n+1):3
Néu n=2(mod3)= (13n+1):3 = P}3
Ma (2,3)=1= P:6(Vne )
d) Tim tét ca cac cip sé nguyén (x;y)théa man 3x*+2y° +x=2(xy+y+2)
3x2+2y2+x:2(xy+y+2)<:> 2y2—2(x+1)y+3x2+x—4:0(1)
Ta xem phuong trinh (1) 1a phuong trinh bac 2 4n y v&i x 14 tham s6
A'=(x+1) —2(3x2 +x—4): ~5x* +9.D¢é phuong trinh (1) c6 nghiém thi :

2

=0
A'ZO©—5x2+9ZO<3XZSZ:> " (o xe D)= xe {101}
X =

Thay vao (1) ta dug cac nghiém nguyén (-1;1)(-1;—1);(0;—1);(1;2),(1;0)



