TRUONG DAI HQC SU PHAM HA NQI Dgc 1ap — Ty do — Hanh phiic

PE THI TUYEN SINH
VAO TRUONG TRUNG HQC PHO THONG CHUYEN NAM 2021
Moén thi: TOAN
(Ditng cho moi thi sinh thi vao truong chuyén)
Thoi gian lam bai: 90 phiit (khdng ké thoi gian phat dé)

Bai 1 (2,0 diém)
Cho P [ b—a a\/(;-bsff;]_(\/g—wjz)z+\/a_b-

(a>0,b20, a#b).

Vb-va  a-b Ja+b
a) Rat gon P.
b) Chimg minh ring P> 0.

Bai 2 (3,0 diém) _
a) Ching minh rng: v&i moi gi4 tri cGa m, it nhit mot trong hai phuong trinh sau ¢6
nghi¢m: x* =2m+Dx+m* +3=0; x> -mx+4m-11=0.

b) Mot tdm bién quang cdo ¢ dang hinh tron tim O,
ban kinh bang 1,6 m. Gia st hinh chir nhit ABCD noi
tlep duong tron tdm O bén kinh bang 1,6 m sao cho
BOC=45° (hinh bén). Ngudi ta cin son mau toan bd
tdm bién quang c4o va chi son mot mat nhw & hinh bén.
Biét erc chi phi son phan hinh t5 dam la 150 nghin
dong/m va phan con lai la 200 nghin dong/m Héi so
tién (lam tron dén don vi nghin dong) dé son toan bd
bién quang c4o bing bao nhiéu? Cho = =3,14.
Bai 3 (3,0 dlem)

Cho ba diém A, B, C ¢6 dinh sao cho A, B, C thang hang, B nam giita A va C. Goi
(d) la dudng thang di qua C va vuong goc voi AB. Léy diém M tiy y trén (d). Dudng
thang di qua B va vudng goc véi AM cit cac duong thing AM, (d) lén luot tai I, N.
Pudng thing MB cit AN tai K.

a) Chimg minh ring tir gidc MIKN nbi tiép.
b) Chimng minh ring CM . CN= AC . BC.

¢) Goi O la tim cia dudng tron ngoai tiép tam giac AMN. V& hinh binh hanh MBNE.
Goi H 1a trung dlcm cia doan thang BE. Ching minh rﬁng OH vudng goc voi duong

thing (d) va OH = -?:AB.
Bai 4 (2,0 diém)

x*+y*-4x=57

\x - 1|1°2] +|x - 2‘2020 =1

b) Cho 2 va b 1a hai s hitu ti. Chimg minh ring néu a2 +b+/3 ciing 1a s hiru ti thi a=5=0.
Heét -

Ghi chi: Hoc sinh khéng dwgc st dung tai liéu, cdn bg coi thi khéng gidi thich gi thém.

a) Giai hé phuong trinh sau: {
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NHOM TOAN
MON THI: TOAN

Dé thi gém 01 trang

Ngay thi: 17/06/2021
Thoi gian: 90 phut (khéng k€ thoi gian giao dé)

Caul. (2,0diém)

b—a  aJa—bJb| (Jb—a)’ -l-\/_
e ab | Jaidb

a)Rutgon P.
b) Chitng minh rang P> 0.

Cho: P=

a>0,b>0;a=b)

L&i gidi
a) Rit gon P
| b—a axJa —bb .<\/Z—\/Z>2+\/E
P= \/3_\/__ a—bh ] NP (aZO,bZO,azb)
o | Yo —Na)(Nb+a) (Ja—b)la+ab+8)| b Jab +aJab
Vb —a (Va—b)(Na+b) | Na+b
_ a+~Jab +b b—\/ﬁﬂ
P
o a+2Jab+b—(a+~ab+b)| p_ Jab +a
Ja++b - Na++b
p__Nab_ Na+b
\/E-i-\/g.a—\/ﬁ-i-b
_ ab
P ab b
. ~ab
i~y

b) Chttng minh rang P> 0.
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Cau 2.

Ta ¢o: aZO,bZO,aibﬁMEO
2
a—x/%—i—b:(\/_—\/g) ++Jab

Jab >0
(\/E—\/Z)2>o

Tacé: a>0,b>0,a=b=

:>(\/Z—\/3)2+\/E>0:>a—@+b>0

Jab

=>———>0

a—\/E—l—b
vay P >0 (dpcm).
(3,0 diém)

a) Chirng minh rang: véi moi gia tri cia m , it nhat mdt trong hai phuong trinh sau cé nghiém:

¥ —=Cm+Dx+m* +3=0;x"—mx+4m—11=0.

2) Véi a, b, c la céc s6 thyc duong théa man diéu kién 2(a—|—b+c)—|— ab + bc + ca=9.

b) Mét tdm bién quang cdo cé dang hinh tron tdm O, bén kinh
bang 1,6m. Gia st hinh chit nhat ABCD noi ti€p dudng tron
tam O ban kinh bang 1,6 m sao cho BOC = 45° (hinh bén).
Ngudi ta can son mau toan bd tdm bién quang cdo va chi son mot
mat nhu & hinh bén. Biét muc chi phi son phan hinh té6 dam 13
150 nghin déng/ m* va phan con lai 13 200 nghin ddng/ m* . Hoi
s6 tién (lam tron dén don vi nghin dong) dé son toan bd bién
quang cdo bang bao nhiéu? Cho 7 =3,14.

Loi giai

a) Chirng minh rang: véi moi gia tri cia m , it nhat mdt trong hai phuong trinh sau cé nghiém:
¥ —=Cm+Dx+m*+3=0;x"—mx+4m—11=0.

Xét phuong trinh x” —(2m -I—l)x-l—m2 +3=0 (l)

Taco A=(2m+1)" —4(m’ +3)=4m’ +4m+1—4m* —12 = 4m—11.

+ Truwdng hop 1: A20©4m—1120©m2%.

Khi d6 phuong trinh (1) cé nghiém.

+ Trwong hop 2: A<O<:)4m—ll<0<:>m<17rl.

Xét phuong trinh x> —mx+4m—11=0 (2)

Tacd ac=1.(4m—11)=4m—11<0.

Suy ra phuong trinh (2) ¢6 hai nghiém phan biét.
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Cau 3.

Nhu vay, véi moi gid tri cia m , it nhat mot trong hai phuong trinh sau cé nghiém:
x* —(2m—|—l)x—|—m2 +3=0; x>—mx+4m—11=0.

b) Tinh s6 tién son bién quang céo.

Dién tich hinh quat BOC 1a: TR? —— —3,14.1,6" 45 _ 1,0048 <m2> .
36 36

o o

Dién tich ABOC la: %OB.CH — %OB.OC. sin BOC = %.1, 6.1,6.sin 45° ~ 0,905 (mz)

Dién tich phan con lai (khong t6 mau) 1a 2.(1,0048 —0,905) = 0,1996( m”)
Dién tich hinh tron tam Ola: TR* = 3,14.1,6> =8,0384 (m’)

Dién tich phan t6 mau la: 8,0384 —0,1996 = 7,8388(m’

Sé tién son la: 7,8388.150+0,1996.200 =1215,74 ~ 1216 (nghin déng).

(3,0 diém)

Cho ba diém A,B,C cddinhsaocho A4, B, C thang hang, B namgitta 4 va C. Goi (a’) la
duong thang diqua C va vudng géc vdi AB . Lay diém M tuyy trén (d).Du‘b‘ng thang diqua B va

vudng géc véi AM cat cac duong thang AM , (d) lan lwottai 7, N . Puodng thang MB cit AN tai
K.

a) Chirng minh rang t& giac MIKN ndi tiép.
b) Chttng minh rang CM.CN = AC.BC
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c) Goi O 13 tdm cha dudng tron ngoai tiép tam gidac AMN . V& hinh binh hanh MBNE . Goi H 1a

trung diém cla doan thang BE . Chitng minh rang OH vudng géc véi dudng thang (d) va

OH — L 48.
2
Lo giai
M
C
A
H
(0
E

N

a) Chirng minh rang t& giac MIKN ndi tiép.
Xét AAMN c6 NI L AM , AC L MN ma NI cit AC tai B nén B la truc tdam cia AAMN .

= MB 1 AN tai K.
= ]\71{7\/ =90° suy ra K thudc dudng tron dudng kinh MN .

Ma A/ﬂ]\\f =90° suy ra / thudc dudng tron dudng kinh MN .
Suy ra t& gidc MIKN noi tiép.

b) Chttng minh rang CM.CN = AC.BC

Xét AMBC va AANC c6: MCB = ACN = 90°

B/]M\C = ]\m (cung phu v&i M)

Suyra AMBC” AANC (g.g).

:>C—M22<:>CM-CN:AC-BC.
C4 CN
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Cau 4.

c) Goi O 13 tdm cha dudng tron ngoai tiép tam gidac AMN . V& hinh binh hanh MBNE . Goi H 1a

trung diém cla doan thang BE . Chitng minh rang OH vudng géc véi dudng thang (d) va

OH:lAB.
2

Vi BMEN 13 hinh binh hanh = ME || BN .

Ma BN | AM = ME 1 AN = AME = 90°.

Suy ra AE la dudng kinh cla (0), suy ra O la trung diém cla AE .

Vi BMEN 13 hinh binh hanh, H 13 trung diém cta BE nén H ciing 1a trung diém cua MN .
= OH L MN hay OH 1.(d).

Vi H latrung diémcha BE, O latrung diém cla AE nén OH 13 dwdng trung binh cha AABE .
1
= O0OH = EAB.

(2,0 diém)

X+ —4x =57

a) Giai hé phuong trinh sau: 2020

=1 +x—2[" =1

b) Cho a va b 13 hai s8 hitu ti. Chitng minh rang néu a2 +b3 clinglasé hirutithi a =b=0.
Loi gidi

X'+ —4x=57 (1)

a) Giai hé phuong trinh sau:
|x_1|2021 +|x_2|2020 :l (2)

Xét phuong trinh (2)

2020 2021 202

Vi x <1z x—2<—1=|x=2|> 1= [x 2" > 1= [x — 1" +]x — 2] > 1 khéng thoa mén
2)
Vi x>2= x—1>1=[x—1>1= [x 1" > 1= [y 1" +]x— 2™ > 1 khong théa mén
(2)

20 |y—2)]

5 {—1<x—2<0 10<|x—2|<1 x—2|
0<x—1<1

0<|x—1]<1 |x—1|2021<|x—1|

:>|x—1|2(m +|x—2|2020 <|x—1|—|—|x—2|:x—1—|—2—x:1:>kh6ngth6a man (2)
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Dé thay phuong trinh (2) c6 hai nghiéem x=1x =2

V6i x =1 Thay vao (1) = y = +/60

V6i x =2 thayvao (1)= y = +/61

Vay hé phuong trinh c6 nghiém (1, \/6_0);(1, —@);(2,\/5);(2, —\/ﬁ)
b) Cho a va b 13 hai s8 hitu ti. Chitng minh rang néu a2 +b3 clinglasé hirutithi a=b=0.
Ta co:

a2 +b\/§ eQ

= (a2 453 )2 cQ

= 2a* +3b* + 6ab\/g eQ

Ma 2a’ +3b* € Q va 6ab €Q

Do d6 6ab\6 e Q

a=0

Suyraab=0=
b=0

Trwong hop 1: a =0= b3 € Q=5 =0 (do b e Q).
Trwé'nghdgz:b=O:>a\/§eQ:>a:O (do a € Q).

Vay a =b =0 (dpcm).

CSHET™
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