SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT NAM HQC 2022-2023

THAI BINH Mbén thi: TOAN
‘ (Danh cho thi sinh thi chuyén To4n, Tin) .
DPE CHINH THUC Thoi gian lam bai : 150 phuat (khdong ké thoi gian giao dé)

(Dé génj 01 trang)
Cau 1. (2,0 diém)

a) Cho a,b,cla cac s6 thuc thoa man (a+1)(b+1)(c+1)=(a-1)(b-1)(c-1). Tinh
gia tri clia biéu thic P=a*+b>+¢* —(a+b+c) +1

b) Cho ham 6 f(x)=(~m"+4m-10)x* v&i m 1a tham sO thyc va cac s
a=\1+3+5+...+~42021; b=2 +4 +6 +....+~/2020 + “2322

c¢) Cho da thirc bac hai P(x)=ax’ +bx+cV0i a,b,cla céc sb thue. Gia sir P(0),
P(1),P(2)la cac s6 nguyén. Chirng minh ring P(2022)la mot sd nguyén

Céiu 2. (2,5 diém) Giai phuong trinh va hé phuong trinh sau :
a)3(x+1)\/x2 +x+3-3x"-4x-7=0

Nx+1+,y+1=4
b
: 8+ 4y =x+1(Vi6x+16 -3 ) [y +1({i6y+16 -3)

Ciu 3. (3,5 diém) Chotam giac ABC c6 ba gbc nhon, ndi tiép duong tron (O;R)va
c6 cac duong cao AM,BN,CP cit nhau tai H. Goi Qla diém bat ky trén cung nho
BC (Q khac B, Q khac C). Goi E, Flan luot 13 diém d6i xtmg cua Q qua ABva AC:
J1a giao diém cua QEva 4B,11a giao diém cua QF va AC

a) Chung minh MH.MA=MP.MN
b) Chung minh ba diém E, H, F thang hang

c) Biét BC = R/3,tim gia tri nho nhét cta £+£

oI

Cau 4. (1,0 diém) Tim cac s tu nhién x, ythoa man :
(2 +1)2 +2)(2" +3)(2" +4)-5" =11879
Ciu 5. (1,0 diém) Cho ba s thuc duong a,b,c. Chirng minh bat dang thuc :

44* +(b—c)2 +4b2+(c—a)2 +402 +(a—b)2 > 3
DAPAN 20 +b*+c* 200+t +adb 2 +at +bt




Cau 1. (2,0 diém)

d) Cho a,b,cla cic s6 thue théa mén (a+1)(b+1)(c+1)=(a-1)(b-1)(c-1).
Tinh gi4 trj ciia biéu thitc P=a> +b> +* —(a+b+c) +1
Tir gia thiét co:
abc+ab+bc+ca+a+b+c+1=abc—ab—bc—ca+a+b+c—1
<:>ab+bc+ca:—1c>P:a2+b2+c2—(a+b+c)2+1:—2(ab+bc+ca)+1:3
Vay P=3
e) Cho ham so f(x)=(-m"+4m—10)x’ v6i m1a tham so thwe va cic s0

a= 1+\/§+«/§+....+\/2021;b=\/5+«/2+\/€+....+\/2020+ 2;)22
V6i nnguyén duong, co \/n+1+x/n—l)2 = on+ 2 —1<2n+ 2Wn? =dn

= n+1+Vn—1<2Jn. Tathdy n=13,5,..,2021ta co :

V2 40 < 2414/8 +42 < 243,...,4/2022 +4/2020 < 242021 . Cong ting vé cac BDT ta
duoc :

= 2(\E+\/Z+....+\/2020)+\/2022 < 2(ﬁ 3 +£....+M)

=2b<2a=0<b<a
= f(a)- 1 (b)=(-n" +4m=10)(a’ =b*)=| -6~ (m~2) |(a=b)(a+b)<0
= f(a)<f(b)
Vay f(a)< f(b)
f) Cho da thirc bac hai P(x)=ax’ +bx+cVéi a,b,cla cdc s6 thue. Gid siy
P(0), P(1),P(2)la cac s6 nguyén. Chirng minh ring P(2022)la mot )
nguyén

Tacoé P(0)=c, P(1)=a+b+c, P(2)=4a+2b+cla cic sb nguyén
= (4a+2b+c)-c=4a+2be va (a+b+c)—c=a+be ]

= (4a+2b)-2(a+b)=2ae 1=2(a+b)-2a=2be [l

Do 2be 1=2022b€e [,do2a e [1=>2022°a D,két hop véi ce [
=2022°a+2022b+c e D:>P(2022)e 0

Vay P(2022)la s6 nguyén



Ciu 2. (2,5 diém) Giai phwong trinh va hé phwong trinh sau :
a)3(x+1) X +x+3-3x"—4x-7=0

DKXD: xe [

Tadat x+1=aNx’+x+3=b(b>0)=a’ +2b* =3x" +4x+7

a=>b

Khi d6 phuong trinh tr¢ thanh : 3ab=a’ +26> < (a-b)(a—-2b)=0 < [ o
a=

x> -1
*)a:b:>x+l=\/x2+x+3<:>{ S x=2

X A2x+1=x"+x+3
x> -1

Na=2b=x+1=2Vx"+x+3 1 , oSxed
X +2x+1=4x"+4x+12

Vay phuong trinh c6 nghi€ém x=2

A Jx+1+ y+1=4
: 8+ 4y =+ 1(V16x+16 =3 )+ [y +1(16y+16-3)

PKXD: x> -L;y>-Lxy>0.Tacd:

x+1+yy+1=4
hpt &

8+ 4y =4(x+1+y+1)=3(Vx+1+y+1)
{\/x+1+ yv+1=4 Vx+1+yy+1=4

=
8+4xy =4(x+y)+8-34 |x—Jw+y=3
Ap dung bat dang thirc Bunhiacopxki ¢o :

4=x+14+4y+1 31/2(x+y+2)—2(x+y+2)2 l6=>x+y2 6(1)

Ma lai c6 xy> 0. Tir ddy ta cd x,y> 0. Ap dung BDT AM-GM ta c6 :

3:x—\/5+y2x—x+y—y:x+y:>x+y£ 6(2)

2 2
x+l1=y+1
Tu (1), 2)=ddubing xdyra =1 ° o x=y=3(m)
xX+y=6
x,y20

Vay hé co nghiém (x;y)=(3;3)

Ciu 3. (3,5 diém) Chotam gidc 4BC c6 ba géc nhon, ndi tiép dwong tron (O;R)
va ¢6 cac dwong cao AM,BN,CP cit nhau tai H. Goi 0la diém bat ky trén cung



nhé BC (Q khac B, Q khac C). Goi E,Flan lwot 1a diém déi xirng ciia Q qua
ABva AC;Jla giao diém ciia OEva 4B,I1a giao diém ciia OF va AC

d) Chirng minh MH.MA= MP.MN
T gidc APMC c6 £APC = ZAMC =90° (Do CP, AM 1a dudng cao cua A4ABC)
=t gidc APMC ndi tiép dudng tron dudng kinh AC
= LMPC = LMAC hay ZMPH = ZMAN
T tir giac APMC ndi tiép ta cling cd ZBMP = /BAC va tuong tu thi ZCMN = ZCAB
= /BMP = ZCMN (= ZBAC), két hop véi LAMB = ZAMC =90°
= /PMH = ZAMN (phép cOng goc)
MH MP
— APHM ~ AANM(g.g) = —— ="— < MAMH = MP.MN
MN  MA
e¢) Chirng minh ba diém E, /7, F thing hang
Goi BH,CH giao (O) tai diém thi hai lan luot 13 Xx,v
Ta s& chimg minh A d6i xtmg X qua AB
Ta cd £XBP=/A4ACP(do tlr gidc ACBX ndi ti€p) va tr gidc BPNC ndi ti€p duong
kinh BC(do £BPC = /BNC =90°) = LACP = /PBH



— /XBP = /PBH V& BP | HX = AHBX cin = PH = PX(dfcm)

Theo cac tinh chat ctia phép d6i xtng thi ta thu dugc tir gidc EXHQ1a hinh thang
can= /XHE = /QXH = ZQAC (tinh chét gb6c nodi tiép)

Tuong tu ta ¢6 ¥ d6i xtmg voi H qua AC va LYHF = Z/QYH = ZQAB

Ma /XHY =180° — /BAC (do tlr gidc APHN ndi tiép)

= LXHE + LYHF + ZXHY = ZQAC+ £ZQAB - ZBAC +180° =180°

— E,H, F thing hang

f) Biét BC = R3, tim gid tri nhé nhét caa 22+ A€
oJ 01
Ta chimg minh céc b6 dé sau :
BC

1) Cho tam gidc 4BCndi tiép (O;R)thi sin /BAC =

Ta c6 thé chimg minh bang cach ké OM vuodng goc BC tai trung diém M cua
né . Khi dé BM = R.sin Z20€

= R.sin ZBAC => sin BAC :Zg(BC =2BM)
2) Cho tam gidc 4BCndi tiép (O;R)va BC = RV3 thi ZBAC =60°
Chting minh dya theo b6 dé dau tién=> sin BAC = f — /BAC = 60°

3) DPinh ly Ptolemy: 4B.0C+ AC.BQ = AQ.BC
4) BC?>=0B’+QB.QOC+QC?
Ap dung bd dé 1 va dinh 1y 3, ta c6 bién ddi sau :

AB_AB QJ AB 1 4B 2R
OJ AQ AQ AQ sinQAB AQ BQO
AC _AC QI AC 1 _ AC 2R

Ol AQ AQ AQ'sinQAC AQ CQ
_ AB_AC _2R (AB AC)_2R ABCQ+ACBQ _2R AQ.BC _ 23R
BO CO) AQ  OBOC  AQ 0OBOC 0B.QC

AT
T (2)= 3R* = 0B* + OBOC +QC? =(0B-0CY +30BOC = OBOC < R*
(do (0B-0CY > 0).

Dau = xay ra khi va chi khi 0B =0C < 01a diém chinh giita cung BC

= Mingfj +éf =243 & 0la diém chinh gitta cung BC khong chira A

Céiu 4. (1,0 diém) Tim cAc sé tw nhién x, y théa min :



(2* +1)(2X +2)(2x +3)(2* +4)— 57 =11879
bit 2" =a=(a+1)(a+2)(a+3)(a+4)-5 =11879

e [(a+1)(a+4)|[(a+2)(a+3)]-5" =11879

& (a +5a+4)(a’ +5a+6)-5=11879

& (a*+5a+5) -5 =11880

Néu y21=5 5= (® +5a+5) i5= a* +5a+5:5= (a* +5a +5) 125
Nhu vy néu y> 2= 5":25=11880:25(v0 1)

y=1=(a* +5a+5) =11885(ktm)
=>y<l=

y=0=(a’ +5a+5) =11881 > a=8=2" =8 & x=3
Thir lai v6i (x,y)=(3,0)ta thiy thoa man.
Vay (x,y)=(3,0)1a cap s6 duy nhit thoa man dé bai
Ciu 5. (1,0 diém) Cho ba s6 thwe dwong a,5,c. Chirng minh bat dang thirc :

4az+(b—c)2 4b* +(c—a)2 N 4cz+(a—b)2 S
2a°+b*+c* 267+ +at 2 +at+b

2L (b—cY 4a*+2(b*+*)-(b+c) ’
Taco: 4a2+(l)2 0)2 -= (2 cz) S ) =2- (b+c)
2a°+b" +c 2a°+b" +c (a2+b2)+(a2+cz)
b? c? 4a* + (b - C)z b? c?
>2— - >2— 1
(a2+b2+a2+czj 2 +b* +¢* aerszraerc2 ()

Chitng minh twong tu ta o : 27 (=) L, (& @ o
& S 2+t +at b*+c* a*+b?

4¢* +(a—b) 2P
— 2 >0 3
22 +a*+b* az+c2+b2+c2 ( )

Cong timg vé cac BDT (1),(2),(3)taco :




=3

4a2+(b—c)2+4b2+(c—a)2+4cz+(a—b)2>6 c12+l)2_|_b2+c2+cz+a2
20 +b*+c* 2P+ +db 2 +adt+b a+b* b+t F+ad

Déu =xay rakhi a=b=c

. 4a*+(b-c) 4b*+(c—a) 4c*+(a-b)
iy O] W lema) g
2a°+b" +c 2b"+c +a 2cc+a” +b




