SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
NGHE AN TRUONG THPT CHUYEN PHAN BQI CHAU

Dé chinh thire Moén thi: TOAN

N Thoi gian: 150 phiit, khéng ké thoi gian giao dé
(Dé gom co 01 trang)

Cau 1 (6,0 diém).
a) Giai phuong trinh x* —4x* +6x° —4x-3=0.

2x—~JXx+y =42y —x"+2x
(2—«/x+y)\/x2+4 :2\/§x'

b) Giai hé phuong trinh

Cau 2 (3,0 diém).
a) Tim x € R sao cho x++/2024 va l—\/2024 déu 1a cac sd nguyén.
X

b) Tim s6 nguyén duong a nho nhét sao cho 2a 14 s6 1ap phuong va 5a 1a s chinh phuong.
Cau 3 (2,0 diém).
Cho cac s6 thuc a, b, ¢ théa man a, b, c>1 va a* +4b* +c* +2ab+12 = 3(a+5b+c). Tim gia
a’ a’
2 + 2"
a+(a+b) a+c

tri nho nhét cua biéu thuc 7 =

Cau 4 (7,0 diém).
Cho tam gidc ABC vudng tai A (AB < AC ) ndi tiép duong tron tim O. Trén dudng tron (O)
ldy diém D khéc phia A so véi duong thing BC (BD > AC). Qua B ké duong thing d song
song v6i CD . Pudng thing d cét dudng thing AC tai E, cit dudng tron (O) tai F (F khéc B
).
a) Goi J 1a trung diém cta EC . Chimg minh ring 4 diém A4, F, O, J cing nam trén mot dudng
tron.

b) Puong thang OF cit dudng thang AD tai I . Chimg minh rang /BA = BDA.

¢) Trén tia BD lay diém M sao cho BM = BA. Pudng thang AM cat duong thang DC tai N,
duong thing BN cit (O) tai K (K khac B). Goi H 14 hinh chiéu vuéng géc ctia 4 trén BC .
Puong thang BD cit cac duong thang NH, CK 1an luot tai P, Q.
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Ching minh rang

Cau 5 (2,0 diém).

Cho mét da gic 1i c6 dién tich bang 2024cm”. Chimg minh ring bao gid ciing vé dugc trong da
gidc d6 mot tam gidc c6 dién tich khong nho hon 759cm”.

-HET -
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HO VA 1EN thi STRN: ..., S6 bio danh: ...

DAP AN

Cau 1 a) Giai phuong trinh x* —4x’ + 6x> —4x-3=0.

Phuong trinh da cho twong duong (x2 - 2x)2 + 2()62 - 2x) -3=0
e (¥ -2x-1)(x* —2x+3)=0

x2=2x-1=0
=
x> =2x+3=0

Truong hop 1. x> -2x-1=0< x=1++/2.
Trudng hop 2. x* —2x+3=0 (phuong trinh v6 nghiém).

Vay nghiém cua phuong trinh 1a x =1+ V2.

2x—\/)T:\/2y—x2+2x (1)
(2= V' +4=23x (2)

Cau 1b) Giai hé phuong trinh

Dit v=14/x+y (v20). Phuong trinh (1) tré thanh /20 —x* =2x—v

2x-v=0 2x—v>0
= =

5x*—4xv—v*=0

2x—v=0
2x—v20
= S|l v=-5x
(5x+v)(x—v)=0
v=x
. 2x-v20 x=0
Truong hop 1. V20,v=-5x=2x<0=2x—v0=>x=v=0=> .
v=-5x y=0

Thay vao (2) khong thoa mén,

2x—-v=>0

V=2x

Trudng hop 2. { = /x+y = x. Thay vao (2) ta dugc phuong trinh

(2-x)Vx’ +4 =23x = (2-x) (¥ +4) =12x* (0 < x < 2)
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<:>(x2—4x+4)(x2+4):12x2<:>(x+i—4j(x+ij=12.

X X

bdt 1= 4 t>4).Ph trinh tré thanh 1(1-4) =12 < =0
=x+—(1=24). —4)= .
d X x( ) uong trinnh tro than ‘= 2(|01i)

4
Véit=6=>x+—=6x"-6x+4=0<
X

x=3—\/§(théam-n)
x:3+\/§(lo1i) .

Vay nghiém cia hé phuong trinh 1a (x;y) :(3—\/5; 11—5\/5).

Cau 2a. Tim x € R sao cho x++/2024 va l—\/2024 déu 1a cac s6 nguyén.
X

Pt a=x+2024 = x=a—2004 : b=t 2024 =L —p+2024 v&i abeZ
X

X

x = (a—~2024)(b+~/2024) < 1= ab—2024 + 2024 (a - b)

X
= 24/506 (a—b)=2025-abe Z=>a-b=0
=2025-ab=0 va a=b
=a=b=445

= x =145-+/2024 . Thir lai ta ¢6 gia tri cia x can tim 13 x =+45-2024 .

Céu 2b. Tim s6 nguyén duong a nho nhit sao cho 2a 1a s6 lap phuong va Sa 1a sb chinh

phuong.

Vi 2a 14 s6 1ap phuong nén 2a =n (neN")

=ni2 >n=2x,xeN =2a=8x=a=4x" (1)

Vi 5a 13 s6 chinh phuwong nén 5a=k* (keN )= k5 =k=5y (yeN*)
=5a=25y"=a=5y" (2)

(1), (2) =4x’ =5y = 4x’ 5= xi5 = x=5m (meN') = a =5y’ =4.125.m" = 500m’
= 2a=(10m)’; 5a=50"m’.

Vi a nho nhét va 50°m® 1a s6 chinh phuong nén m =1 = a =500 (thda man).

Vay a=500.
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Cau 3.Cho cac SO thuc a, b, c thoa man a, b, c>1 va

a’ +4b* +c* +2ab+12=3(a+5b+c). Tim g4 tri nhd nhit cua bicu thic
a’ a’
+

a+(a+b)2 a+c’

=

a2+4b2+c2+2ab+12=3(a+5b+c):>(a+b)2+02 =—3(b2+4)+3(a+5b+c)

:>(a+b)2+02 <—-12b+3(a+5b+c)=3(a+b+c).

Két hop a+b+cS\/2[(a+b)2+cz] suy ra

(a+b) +* <32 (a+b) +¢* | = (a+b) +c* <18 (1),

a’>a 1 1
t)Vi a=21nén+q | =712 a + azza +
a+(

a>a a+(a+b) a+c a+b)  a+c’
> 4"2 , 4a :2(1— ? jzl.
a+(a+b) +a+c* 2a+18 a+9) 5
b*=4,a+b=c a=1

minT:§<:> a+(a+b)2:a+02<:> b=2.

a=1 c=3

Cho tam gisc ABC vuéng tai A (AB < AC) néi tiép dudng tron tam O . Trén dudng tron (O)
lay diéem D khéc phia A4 so véi duong thang BC (BD > AC).Qua B ké duong thing d song
song v6i CD . Puong thang d cét duong thing AC tai E , cat duong tron (O) tai F' (F khac
B).

a) Goi J 1a trung diém cua EC . Chuing minh rang 4 diém 4, F,0,J ciung nam trén mot
duong tron.

b) Puong thang OF cat duong thang AD tai I . Chimg minh rang /B4 = BDA .

¢) Trén tia BD lay diém M sao cho BM = BA. Pudng thang AM cat duong thang DC tai
N, duong thing BN cit (O) tai K (K khic B). Goi H la hinh chiéu vuéng goc cia A
trén BC . Puong thang BD cit cac duong thang NH, CK lan luot tai P, Q.
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1 1

Chtng minh rang = + .
PM  MQ BM

a) Vi BFAC la tir giac ndi tiép nén

EAF = FBO (1)
Tam giac OBF can nén BFO = FBO (2)
Vi OJ// BF nén BFO=FOJ (3)

(1), (2), (3) suy ra EAF = FOJ
= OJAF 1a tir giac noi tiép
= A4, F,0,J cung thugc mot duong tron.

b) Vi BF/'CD wan EBC = BCD = BAD
— AABD ~ ABEC (g-g) *)

Lay T 1a trung diém cua AD . Kéthop O 1a trung diém BC va (*) suy ra AABT —~ ABEO
= BOE = BTA
= BOTI 1 tir gi4c noi tiép.

Kéthop OTI =90° (OT L AD) = IBO = 90°
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nén BI 1a tiép tuyén cua (0)

Suy ra IBA=BDA.

¢) Tacd BM’ = BA* = BH.BC 4)
Tam gidc BAM cén tai B nén

BAM = BMA = NMD (5)
BAM + MAC = NMD + MND =90°  (6)
(5), (6) = MAC = MNC = ACAN can tai C

= CA=CN = CN’=CA4’ =CH.CB

:ﬂzﬁbACNHW ACBN = CHN =CNB
CH CN

Ma CNB = COD suy ra CHPQ 1a ti gidc noi tiép
(7), (8)= BH.BC = BP.BQ

Twr (4), (9) suy ra

(7)

(8)
9)

BM* = BP.BQ =(BM — PM )(BM +MQ) = BM* + BM .MQ~ PM.BM — PM .MQ

1 1

Suy ra BM .MQ = PM .BM + PM .MQ =

= +
PM MO BM

Cho mét da giac 16i c6 dién tich bang 2024cm’. Chirmg minh rang bao gid ciing vé duoc trong

da giac d6 mot tam giac c6 dién tich khong nhé hon 759cm’ .
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V& duong thang a chtra canh AB cua da giac. Goi C 1a dinh cta da gidc ma khoang cach tir

n6 dén AB 16n nhét.
Qua C v& duong thang ¢ song song voi a .
V& d ,d,,d, 1a cac duong thang song song voi a sao cho d cach déu a va ¢; d, cach déu ¢
vad; d, cachdéu a va d.
Goi 4h 1a khoang cach giira hai dudng thang a va c.
Puong thang d, cit bién cia da giac tai D va E. Kéo dai hai canh cua da giac chia D va E
cit 2 dudng thang ¢ va d tao thanh hinh thang hodc tam giac c6 dién tich S, = ED.2h .
bPuong théng d, cit bién cua da giac tai M, N . Kéo dai hai canh cua da giac chura M, N cat
hai duong thang ¢ va d tao thanh hinh thang c6 dién tich S, = MN.2h.

Ta c6 hai hinh no6i trén bao toan bd da giac

=8 +8S,22024= (ED +MN).2h >2024.

Tacd S, +S,,,. = %(MNBh +ED.J3h) = %(MN +ED).2h > %.2024 =1518.

Vi Souv T8 e 21518 nén mot trong hai tam gidc CMN hodc ADE ¢6 dién tich 16n hon hodc

bing 759cm>.
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