2 DE THI PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HOM (VONG 1)

,_| Bai 4
a) Nam ké véi Binh rang ong ctia Nam c6 mot manh dat hinh vuong ABCD duge

chia thanh bén phan; hai phan (gom cac hinh vuong AMIQ va INCP v6i M,
N, P, Q lan lugt thuoc AB, BC, CD, DA) dé trong cac loai rau sach, cic phan

con lai trong hoa. Dién tich phan trong rau sach la 1200 m? va phan dé trong
hoa 1a 1300 m?. Binh néi: "Chéic chin ban bi nham rdi!". Nam: "Ban nhanh that!
Minh da néi nham phan dién tich. Chinh x4c 1a phan trong rau sach c6 dién tich
1300 m?2, con lai 1200 m? trong hoa". Hay tinh canh hinh vuong AMIQ (biét
AM < MB) va giai thich vi sao Binh lai biét Nam bj tinh nham?

b) Lép 9T c6 30 ban, mdi ban dy dinh déng gép mdi thang 70000 dong va sau 3
thang sé du tién mua ting cho mdi em & "Mai am tinh thuong X" ba géi qua
(gia tién cac mon qua déu nhu nhau). Khi cac ban déng du so tien nhu dy tru thi
"Mai Am tinh thuong X" da nhan chim séc thém 9 em va gia tién clia mdi mon
qua lai tang thém 5% neén chi tang dugc moi em hai goi qua. Hoi ¢6 bao nhiéu em

cta "Mai am tinh thuong X" dugc nhan qua?

Phan tich. Day la dang todn "Gidi bai toan bing cAch lap hé phuong trinh" va 2 bai

toan bén trén kha hay thien huéng vé cic dang toan thuec té.

a) O bai toan nay, khong khé dé c6 thé tao ra mot he phuong trinh tir gidi thiét d6. That
vay, vdi cach chia dat nhu thé sé tao ra 4 manh dat (hai manh dat hinh vuong va hai
manh dat hinh chit nhat ¢6 dieén tich nhu nhau). Néu dat z,y lan lugt 14 do dai canh
ctia hai hinh vuong thi ta hoan toan cé thé suy ra duge do dai cac canh ciia hinh chit
nhat. Tt d6, suy ra dién tich cia manh dat trong rau va manh dat trong hoa.

Tiép theo ta gidi quyét cau héi "Vi sao Binh lai biét Nam bi tinh nham?". Day 1a cau

héi hay nhung khong khé, chi viéc 4p dung bat dang thitc Cauchy sé ra.

b) O bai toan nay, ta c6 thé gidi quyét theo hai hudng, d6 1a "Lap he" hay "lap phuong

trinh".

Hudéng 1. Néu ta dit z 1a s6 tien mdi mén qua ban dau va y la sd em trong mai am

tinh thuong ban dau. Khi d6, s6 tién tieu ton khi mua qua cho cac em sé 1a
3zy = 2(1+ 0,05)z(y + 9) = 3.30.70000.
Tir do, ta c6 thé tim ra z,y va két luan.
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Huéng 2. Néu dat z 14 s6 em trong méi 4&m tinh thuong thi khi do

£ s x N .30.700 R
- SO tien moi mon qua ban dau la w (dong).

T
PR . 3.30.70000 , ..
- S0 tién moi mén qua lac sau 14 ————— (dong).
d 2(x+9) (dong)
V6i gia thiét, mdi mon qua lic sau tang 5% so v6i mdi mén qua ban dau, ta co

phuong trinh
3.30.70000 3.30.70000

140,05) = .
Fra TPy
Viéc tim ra z khong qua kho. Tuy nhién d6 khong phéai 14 két qua cudi cting, phai
tinh thém 9 em hoc sinh méi chuyén vao.

Tuy nhién, t6i sé chon cach thit nhat dé giai chi tiét!

Loi giai. a) Dat AM = z(m) va CP = y(m). Diéu kien z,y > 0.

Khi do, dién tich trong rau sach 1a 22 + y?(m?) va dién tich trong hoa la 2zy(m?).

D P C
Theo gia thiét ta c6
2+ y? = 1300 z? +y* = 1300 oz Rau sach
-
2zy = 1200 xy = 600. I
Q N
z+1y =250
= Rau sach Hoa
xy = 600.
A M B
=20,y =30

Theo dinh 1y Viete dao ta duge
x =30,y = 20.

Mat khac, do AM < MDB hay AM < CP nén 0 < z < y. Do d6 x = 20(m) va
y = 30(m). Vay canh hinh vuong AMIQ 1a 20 m.
Binh biét Nam tinh nham cé thé do Binh da vay dung bat déng thiic Cauchy 2 +72 >

2xy, tic dién tich phan trong rau sach 16n hon dién tich phan trong hoa.

b) Goi x (dong) la gia tién mdi mén qua ban dau va y (em) 1a s6 tré ban dau ctia "Mai

am tinh thuong X". Diéu kién x,y > 0,y € N.

- Ban dau, dé mua cho méi em ¢ "Mai &m" ba géi qua ton 3zy dong.

- Thuec té, dé mua cho mdi em ¢ "Mai am" 2 géi qua tén 2 (14 0,05) 2(y +9) =
21 Ty + 189 x don
10 "7 10 &

- S6 tién cac ban 16p 9T c6 sau ba thang déng gép 1a 3.30.70000 = 6300000 dong.
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Theo gia thiét ta c6

3zy = 6300000 x = 100000
921 189 & (thoa =,y > 0,y € N).
1—0-:L“y+1—0-x=6300000 y =21,

Vay "Mai am tinh thuong X" c6 tat cd 21 + 9 = 30 em. [ |

Binh luan. Day la bai toan kha hay, tuy nhién theo toi nghi, néu thay tir "da" & bai
toan b) thanh tir "vita di", bai toan sé hoan chinh hon. Béi 18, ching ta c6 du tién thi ta
van du tién dé mua qua, nhung nhu vay bai toan qua phiic tap ddi véi hoc sinh va c6 1é

¥ do cla tac gid ciing chi 6 mic do nhu thé.
Bai tap tuong tu.

1. Ong An dinh cai tao mot manh vuon hinh chit nhat c6 chiéu dai bing 2,5 chiéu
rong. Ong thay néu dao mot cai ho 1a hinh chit nhat thi sé chiém mét 3% dien tich
manh vuon, con néu gidm chiéu dai 5m va ting chiéu rong 2m thi mit ho 1a hinh
vuong va dién tich mat ho gidm duge 20m?. Hay tinh cic canh clia manh vuon.

Trich dé thi tuyén sinh 10 PTNK TP.HCM - 2016

2. Lop 9A ¢6 27 hoc sinh nam va ¢6 18 hoc sinh nit. Nhan dip sinh nhat ctua ban X
(Ia mot thanh vien ciia 16p), cdc ban trong 16p ¢6 rat nhieu mon qua tang X. Ngoai
ra mdi ban nam cia 16p lam 3 tAm thiép va moi ban nit xép 2 hodc 5 con hac dé

tang ban X. Biét s6 tam thiép va s6 con hac bang nhau, héi ban X 1a nam hay ni?

Trich dé thi tuyén sinh 10 PTNK TP.HCM - 2016
— Bais

Tam gidc ABC noi tiép duong tron (T') tam O, ban kinh R; BAC = 120°, ABC = 45°,
H 1 trye tam. AH, BH, CH lan lugt cit BC, CA, AB tai M, N, P.

) —— _MP
a) Tinh AC theo R. Tinh so do goc HPN va UN

b) Dung duong kinh AD; HD cat (T) tai E (E # D) va cat BC tai F. Chiing minh
cac diem A, N, H, P, E ciing thuoc mot dudng tron v F 1a trung diém ctia HD.

¢) Chiing minh AD | NP. Tia OF cat (T) tai I, chiing minh I 13 tam dudng tron
ngoai tiép tam gidc HBC va Al qua trung diém ciia MP.
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Phan tich. a) V6i cau a) c¢6 kha nhicu céch dé tim ra dugc do dai canh AC, don gian

nhét van la ap dung dinh 1§ sin. Ngoai ra, c¢6 thé xét tam gidc vuong can ACD, ciing
sé tim duge do dai AC.
Viéc tim ra s6 do géc HPN ciing nhicu huéng di. Chi yéu 1a van dung céc ti gidc noi
tiép va goéc noi tiép. Toi xin néu ra mot vai hudng di
- Dung t1 gidc noi tiecp HPAN c6 HPN = HAN = W, (d6i dinh). Viec tiép
theo 1a tim s6 do géc M AC. Kh4 la dé dang, tam gidc ABM vuong can tai M
nen BAM = 45°. Tt d6, MAC = 120° — 45° = 75°.
_ Dimg ti gidc noi tiép NPCB ¢6 NPB = NOB = 180° — 120° — 45° = 15°. Muc
dich ta tim s6 do goc NPB la béi HPA = 90°, nghia la HPN = 90° — NPA =
90° — 15° = 75°.

- Cach trong loi giai...

Viéc tim ty so N ta lai tiep tuc ap dung dinh 1y sin trong tam giac M N P. Viéc

con lai 1a tim ra s6 do goc M PN va M N P. Diéu nay kha don gian!

Dé chitng minh 5 diém A, N, H, P, E cuing thuoc duong tron thi ta chi can chiing minh
them diém E thuoc duong tron ngoai tiép 4 diem A, N, H, P. Diéu nay suy ra tit tam
gidc AFH vuong nén noi tiép dudng tron duong kinh AH.

Dé chiitng minh F 13 trung diém HD, ta sé chiing minh t& giic HC DB la hinh binh
hanh bang cach chiing minh HB | CD va CH || BD.

Nhan thay AD 1L CO, nén viéc chimg minh AD 1 NP quy vé viéc chiing minh
CO || NP. D& § mot chit, tt giie NPC B noéi tiép nen PNC = PBC = 45° = ACO.

T do, ta c6 diéu phai chiing minh.

Ro rang, IB = IC nén dé chitng minh 7 1a tam dudng tron ngoai tiép tam giac H BC
ta chi viéc chitng minh théem IH = IB hay IH = IC hay I H bang v6i mot gia tri thay
thé nao do ciing bang véi 1B, IC. That vay, ta c6 thé chimg minh IH = IB = IC = R
thong qua tinh chat hinh binh hanh OHID.

Dé chiing minh A7 di qua trung diém M P ta chi can chitng minh duge AM P 1a hinh
binh hanh. R6 rang, da ¢6 AM || I P nén chi can chiing minh them AM = I P 1a xong,.
Dé chitng minh diéu nay, ta can ching minh HM = OP va AH = OI thong qua viéc
xét cac hinh binh hanh HMOP va AHIO.
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Lai giai. a) Ap dung dinh 1y sin trong tam gidgc ABC' ta dugc

A—E\ —9R < AC = 2Rsin ABC = 2Rsin45° = RV2.
sin ABC

Do H la truc tam tam giac ABC nén BH 1 AC tai N va CH 1 AB tai P.

Do d6, BNC = BPC' = 90°. Suy ra tit giac BN PC noi tiép dugc.

Suy ra HPN = NBC, (cting bt véi JVP\C’)
Mat khac tam giac BNC vuong tai N nén q

NBC = 90°~NCB = 90°—(180° — 120° — 45°) = 75°.

Vay HPN = 75°.
Lai c6 AMC = APC = 90° nén tit gisc APCM N A
nai tiép dugc.

Suy ra APM = ACM, (cting chan AM).

Ma NPA = ACB, (cing chin BN).
Suy ra APM = NPA = ACM.
= NPM = 2ACM = 2.15° = 30°.

Tuong tw, PNM = 2ABC = 2.45° = 9(°.
Tir do, ML _ 1
"MN  sin30°

D

b) Ta c6 tam giac AED noi tiép duong tron duong kinh AD nén tam gidac AED vuong
tai E. Khi d6
ANH = APH = AEH = 90°.

Suy ra nam diém A, N, H, P, E cing thuoc duong tron duong kinh AH.

Ta lai c6 tam giac ABD va tam giac AC'D noi tiép duong tron duong kinh AD nén
tam giac ABD vudng tai B va tam giac AC'D vudng tai C.

Khidoé BH || CD, (cung vuong goc véi AC)vaCH || BD, (cung vuong goc véi AB).
Suy ra tit giAc BHCD la hinh binh hanh.

Suy ra F la trung diém ctia dudng chéo HD.

c) Ta co CDA = ABC = 45°, (cting chan ZFC) nén tam giac AC'D vuong can tai C.
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Suy ra CO la trung tuyén ciing 1a dudng cao, vay CO L AD.
Mit khac PNC = ACO (= 45°) nén NP || CO.

Suy ra AD L NP, (cung vuodng véi CO).

Ta ¢6 OF la trung truc cua BC nén IB = IC.

Mit khac, BIC' = 120° nén BIO = 60°, suy ra

tam giac BIO déu. Do d6 IB = IC = R.

Dé& thdy F la trung diém ctia Ol nén tit giac

OHID lahinh binh hanh. Suyra TH = OD = R.

Do d6, IB=1C =I1H = R. Vay I la tam duong N KA
tron ngoai tiép tam giac HBC.

Dé thay, tam gidc BPC vuong can tai P ¢c6 PF B 5
14 trung tuyén nén la duong cao, vay PF 1L BC.

Ma OI L BC nén P, I. F, O thang hang. Suy ra

OP || HM, (cung vuong véi BC).

Lai c¢6 tam giac AMB vudng can tai M nén

MA = MB. Ma OA = OB nén MO la trung

truc cua AB. Suy ra MO L AB = MO || HP,

(cung vuodng véi AB).

Do do, tt giac MOPH la hinh binh hanh. Suy ra HM = OP.

Mat khéc, tit gidc AHIO ¢6 HI || OA va HI = OA = R nén ti giac AHIO la hinh
binh hanh, suy ra AH = OI = R. Vay AM = PI. Ma AM || PI nén tt giac AMIP
la hinh binh hanh. Do d6, duong chéo Al di qua trung diém ctia duong chéo M P.

[ |

Binh luan. Bai toan nay kha tha vi, ngoai kién thic 16p 9 vé tit gidc noi tiép thi bai
toan con c6 them cac kién thiic vé tinh chat ctia hinh binh hanh, dudng trung tryc, dinh
1y sin,... Tuy nhién, bai toan kha phiic tap ¢ hinh vé, hoc sinh khong nén vé vé hét cac
chi tiét trong bai chi dé giai 1 cau ma hay chia hinh ra. Nhu vay, viéc nhin hinh sé& dé

dang hon.

Bai tap tuong tu.

30



