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THANH PHO HO CHI MINH CAP THANH PHO
KHOA THI NGAY 10/6/2020
Mén thi: TOAN
PE THI CHINH THUC Thoi gian 1am bai: 120 phat
(Pé thi gom 01 trang) (Khéng ké thoi gian phdt deé)

Bai 1. (4 diém)

Cho céc s6 thuc a, b, ¢ thoa man diéu kién a+%:b+%:c+%

a) Choa=1, hdy timb, c.
b) Chirng minh rang néu a, b, ¢ déu duong thia=b=c.
Bai 2. (3 diém)
Cho ba s6 duong X, y, z théa diéu kién X +y + z = 3.. Tim gia tri nho nhét ciia biéu thirc:
= X1y+xlz .
Bai 3. (4 diém)
Cho tam giac déu ABC. Trén cic canh BC, AB lan luot lay cac diém M, N sao cho

1nn~. _1
gBC, AN = §AB.

a) Chirng minh MN vudng goc véi BC.
b) Goi I 14 giao diém cia AM va CN. Tinh goc BIC.
Bai 4. (3 diém)

BM =

Gia sir a, b, ¢ 1a ba s6 d6i mot khac nhau va ¢ # 0. Ching minh rang néu phuong trinh
x? + ax + be = 0 va phwong trinh x? + bx + ca = 0 c6 diing mot nghiém chung thi cac nghiém
khac cuia hai phwong trinh trén thoa man phuong trinh x2 + ¢x + ab = 0.
Bai 5. (4 diém)
Cho tam giac ABC vudng tai A (AB < AC) ¢6 duong cao AH. Buong tron tdm H ban kinh
HA cit canh AC tai D. Puong thang qua
D vudng goc voi AC cat BC tai E.
a) Chuing minh BH = HE.
b) Pudng thiang qua E vudng goc voi BC cit duong tron (H) tai K, L. Chimg minh CK, CL 1a cac
tiép tuyén cia (H).
Bai 6. (2 diém)
Goi S 1a tap hop gdm 1011 s nguyén duong phén biét c6 gia tri khong qua 2020. Ching
minh rang trong S ¢6 hai s6 ma tong ctia chiing bang 2021.
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Bai 3. a) Chimg minh MN L BC. A
Chimg minh BM = %BC : %AB = AN: BN :%AB = %BC =CM
« VENS // AC (S e BC) = ANBS déu = BS = BN
— MS=BS—BM=BN—BM = %BC—%BC: %BC:BM
= NM la trung tuyén cia ANBS déu = MN L BC.
b) Tinh BIC. 4 4 . >

AAMC = ACNB(c.g.c) = AMC = CNB (yttu) = tr giac BNIM noi tiép = NIB =NMB =90°
= BIC=90°
Bai4. x>+ax+bc=0(1), xX>+bx+ca=0(2),x2+cx+ab=0(3)
* Goi Xo, X1 la nghiém cua (1) va Xo, X2 1a nghiém cua (2) (v4i Xo la nghiém chung
va X1 # X2:do (1) va (2) c6 dang mdt nghiém chung)
X;+ax,+bc=0
X2 +bx,+ca=0
(do a, b, ¢ 1a ba s6 d6i mot khac nhau nén a=b =a—b=0). Tir (1), tacé: c>+ac+bc=0
= a+b+c=0(*)(doc=0)
* Theo hé thirc Viete, tir (1) va (2), ta cO: XoX;=bC va XX, =ca ma x,=c=0nénxi=bvax:=a.
« Tuxi=bvatr (3): b?>+cb+ab=b(b+c+a)=b.0=0nén x; =b la nghiém cua (3)(dpcm).
«Tux,=avatr(3):a?+ca+ab=a(@a+c+b)=a0=0 nénx,=alanghiém caa (3) (dpcm).
Bai 5. a) Chirng minh BH = HE.

« Chimg minh t& gidc ADEH néi tiép = AEH =ADH

*» Taco: = (a—h)x,+c(b—a)=0=(a—b)(X,—C)=0=>%x,—-c=0=>X,=C




ma HD = HA = AAHD cén tai H = ADH=DAH, lai co:

DAH=ABH nén suy ra: AEH=ABH = AABE cén tai
A ma AH la duong cao = BH = HE(dpcm).
b) Chirng minh CK, CL la céc tiép tuyén cta (H).

“Tach: _ _ HA?= HK? — HC _HK
Taco: HE.HC = HB.HC = HA = HK* = HK = HE

— AHKC ~ AHEK(c.g.c) = HKC=HEK =90° = CK L HK
tai K e (H) = CK 1a tiép tuyén cua (H).
« Ching minh twong ty CL 14 tiép tuyén cta (H)(dpcm).
Bai 6. + Chia cac s6 nguyén duong tir 1 dén 2020 thanh 1010 nhém, mdi nhém c6 2 sb sao cho
tong cua hai s6 6 bang 2021. Cu thé: A = {(1; 2020); (2; 2019); (3; 2018);. .. ; (1010; 1011)}
« Taco tap hop S gom 1011 s6 nguyén duong phan biét co gia tri khong qua 2020
* Truwong hop 1: Néu 1010 s6 trong 1011 s6 ctia S ¢6 2 s6 thudc cing mot nhém & A thi bai
toan dugc chimg minh(do 2 sé thudc ciing mot nhém & A ¢o tong bang 2021).
* Truomg hop 2: Néu 1010 s6 trong 1011 s6 cia S ma mdi s6 1an luot thude 1010 nhom khac
nhau & A thi theo nguyén ly Dirichlet s6 con lai phai thudc mot trong cac nhom & A. Khi d6 ¢6 2 s6
thudc cling mot nhom va 2 sé nay cé tong 2021(bai toan duoc ching minh).

Vay trong S ludn c6 hai sb ma tong ciia chung bang 2021.
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PE CHINH THU'C
(Pé c6 03 trang)

I. PHAN TRAC NGHIEM (8,0 diém).
Hay chon phwong dn tra 1o diing roi ghi vao to gidy thi.

Cau 1. Rut gon biéu th1'1:c|x| —NJ1-2x+ %2 khi x>+2 duoc két qua 1a:
A.2x-1 B.1 C.2 D.-1

Cau 2. Tap hop cac gia tri nguyén cta X dé biéu thirc v2—X —

c6 nghia la:

3
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A. xe{-1,0,52} B. xe{0,1,2} C. xe{1;2} D. xe{-10;1}

Cau 3. Gié tri 16 nhit ctia biéu thirc P=1+——— Ia;
[2
X +1
A.8 B.9 C.10 D.11
Cau 4. S6 nghiém cua phuong trinh 1 + L =1 la:
' ' IXHA3+X+2  Ix+2+x+1 '
Al B.2 C.3 D. V6 nghiém

Cau 5. Gia trj ctia biéu thuc \/264 —(2+1)(22 +1)(24 +1)...(232 +l) bang:
A 4 B.3 C.2 D.1

CAu 6. S6 cac giatrix dé P= c6 gia tri 1a sd nguyén 1a:

2
X-/X +1
A.0 B.1 C.2 D. 3
Cau 7. Cho sd thuc x thoa min 0< x<5. Gi4 trj 16n nhét cia biéu thic
P = xv/8-X +(5-X)/x+3 &

A. @ B. @ C. 35 D. 53
Cau 8. Gia tri nho nhit cta biéu thire P = 1-x +/1+x +2/X 1
3+4/3 3-3
A.0 B. 2 C. —— D. ———=
2 2
) L 1 1 1 1 1 1 1 1 1
Cau 9. Bituthic S= |+ S+t s+t 5+t ot 5+t —
1 2 3 1° 3 4 1° 99 100
C6 gia tri bang:
A. 98 B. 99 C. 98,49 D. 99,49

Cau 10. Cho hinh chit nhit ABCD. Tir D ha duong vudng goc voi AC tai H. Biét
rang AB =13 cm; DH =5 cm. Khi d6 BD bang:
A.@cm B.@cm C.@cm D.@cm

10 11 12 17

Cau 11. Cho hinh chir nhat ABCD. Qua A ké dudng thang vudng goc véi BD, cit
BD ¢ H. Biét rang DH = 9cm; BH = 16cm. Chu vi hinh chit nhat ABCD bang:

A.35cm B. 50 cm C.70cm D. 80 cm

Cau 12. Cho tam gidc ABC vudng tai A, duong cao AH. Biét AB =9 cm;
AC =12 cm. Khi d6 d¢ dai CH la:

A. 8,4 cm B.9,2cm C.94cm D. 9,6 cm

Cau 13. Cho tam gidc ABC ¢c6 A=2B , AC =4,5 cm va BC = 6 cm. Trén tia doi
cua tia AC lay diém E sao cho AE = AB. D¢ dai doan AE la:




A.25cm B.3,5cm C.4cm D.5cm

Cau 14. Cho tam gidc ABC vudng tai A, duong cao AH. Biét AB: AC=4:3vaBC
=75 cm. Khi d6 BH bang:

A.28 cm B.36 cm C.48 cm D.52 cm

Céau 15. Hinh binh hanh ¢6 hai canh 1a 5 cm va 6 ¢cm, goc tao boi hai canh d6 1a 150°
. Dién tich hinh binh hanh do6 1la:

A. 15 cm? B. 17 cm? C. 20 cm? D. 24 cm?

Cau 16. Gitra hai toa nha (kho va phan A
xuong) cua mot nha may nguoi ta xay dung
mot bang chuyén AB dé chuyén vat liéu.
Khoang céch gitra hai toa nha 1a 10m, con
hai vong quay cta bang chuyén duoc dit &
do cao 8m va 4m so v6i mat dat. Do dai AB

cua bang chyyén 1am tron dén chir s thap 8
phan thir nhat la: 4
A.10,5m B. 10,6 m 10 ]
C.10,7m D. 10,8 m

II. PHAN TU LUAN. (12,0 di¢m)
Bai 1. (3,0 diém).
a) Tim nghiém nguyén cta phuong trinh x* + xy +y* = x*y?
b) Tim s6 tu nhién n sao cho 3" +19 1a s6 chinh phuong.
Bai 2. (3,0 diém).
a) Giai phuong trinh: (X2 -3X + 2)(X2 +15x + 56) +8=0

b) Giai phuong trinh: (X (X -2) +/X(x-5) = /x(x +3)
Bai 3. (4,0 diém)

Cho hinh vuéng ABCD. M 1a mét diém tuy y trén dudng chéo BD. Ké
ME L AB, MF L AD.

a) Chung minh: DE = CF va DE 1 CF;

b) Chimg minh ba duong thang DE, BF va CM dong quy;

¢) Xac dinh vi tri diém M trén BD dé dién tich t gisc AEMF 16n nhét.
Bai 4. (2,0 diém)

Cho ba sb a, b, ¢ duong, théa man a+b+c=3. Tim gia tri nho nhat cia biéu
thitc P = 4a” + 6b° + 3¢”.




