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PE THI HSG LGP 9
QUAN 11 - Vong 1 (2015-2016)

Thoi gian: 150 phat
(NGAY THI: Thi 7, Ngay 26/12/2015, lic 8 gid)
Bai 1: (3 di€m) Cho (a+ b+ c)2 =a’+b*+¢

a) Ching minh: ab +bc + ca=0.
a’ b ¢
a’ +2bc ’ b* +2ca ’ ¢ +2ab
Bai 2: (5 diém) Giai phuong trinh va hé phuong trinh sau:
28
x’+x+1
b) 2xvx-1+5x=5§
X +x-y’-y=0
¢ {Xz +y? —2(x+y) =0

b) Tinh M:\/

a) xX’+x-2=

Bai 3: (2 di€m) Cho (O; r) ndi ti€p AABC. Puong thing d qua O cit AC, BC lan lugt tai D va E.
Tim vi tri ciia d d€ dién tich ACDE dat gia tri nho nhat.
Bai 4: (4 di€m)

a) Cho a, b, ¢ déu duong. Chitng minh ring: % | + 2b + 2c < 3 .

2a+b+c 2b+a+c 2c+a+b 2

b) Tim x, y nguyén biét x* 42y’ +3xy—2x-3y+2=0.
Bai 5: (4 di€m) Cho di€m A nimngoai dutng tron (0), vé hai ti€p tuyén AB va AC (B va C la tié€p
di€m). Qua C vé day CE // AB. AE ¢t (0) tai D, CD cit AB tai L.

a) Ching minh I 1 trung di€m caa AB.

b) Lay M trén tia BA sao cho BM >BA. V& tiép tuyén cua (O) qua M, cit AC tai K. OM cit BC

tai N, OK cit BC tai F. Chitng minh ti gidac: MFKN néi tiép.

Bai 6: (2 di€ém) Chin muoi lim phan trim thuong mai quéc t& duge van chuyén biang duong bién,
v6i khoang 50000 tau gém cac loai nhu tau ché dau, tau ché hang roi, tau ché cong-ten-no. Phan
16n-¢ac loai tau nay chay bing dau Pi-é-zen.
Nhiéu k§j su’ c6 ¥ dinh' thi€t k& mét hé thong st dung sitc gié d€ trg gip sic ddy cho cic tau ché
hang. Ho dé xuit viéc gin vao thu mot chi€c diéu déng vai tro nhu mot cinh buém va nhu vay si

dung sitc gié d€ giam thi€u viéc tiéu thu dau Pi-é-zen ciing nhu tic dong ctiia nhién li¢u i véi
moi truong.
a) Day budc diéu dai khoang bao nhiéu d€ c6 thé kéo mét tau ché hang véi mot goc 45°, bict
diéu ¢ do cao 150m theo hwéng thing ditng nhu hinh vé bén?
b) Vi gid diu Di-&-zen cao (0,42 USD mét lit), nén cac chi tau ché hang Lan Séng Méi dy
dinh trang bi cho tau ctia ho mot chi€c diéu. Theo wéc tinh, mét chi€c diéu ki€u nay cho
phép giam sy tiéu thu dau Di-&-zen khoang 20%.
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Mifc tiéu thu diu Di-&-zen hang nim néu khong cé diéu kéo khoang 3500000 lit. Chi phi
lip dit mot diéu kéo cho con tau Lan Séng Méi l1a 250000 USD.
Sau khodng bao nhiéu niim thi khoan tiét kiém tir ddu Pi-é-zen cé thé bu dip chi phi lap
dit diéu kéo? Chitng minh cau tra 15i ctia em dua vao phép tinh.

Diéu

® ® HET

( R ,
PE THI HSG LGP 9

QUAN 11 - Vong 1(2015-2016)
HUONG DAN
S J

Bai 1: (3 diém) Cho (a+b+ c)2 —a? 1b? 4+ e

a) Ching minh: ab +bc + ca = 0.

Ta c6: (a+b+c)2 =a’+b’ +¢? <:>a2+b2+c2+2(ab+bc+ca)=az+b2+c2 <ab+bc+ca=0

a’ b’ c?
2 + 2 * 2 *
a“+2bc ~b"+2ca ¢ +2ab

b) Tinh Mz\/

Ta c6: ab+bc+ca=0=bc=-ab—ca
Do dé6:a* +2bc =a’ + be+ be = a® +bc—ab—ca:a(a—b)—c(a—b):(a—b)(a—c)

Cmtt, ta c6: b’ +2ca:(b—c)(b—a);c2 +2ab= (c—a)(c—b)

a’ b’ c?

Do dé: M:\/(a—b)(a—c)+(b—c)(b_a)+(c_a)(c_b)
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_\/ a2 b’ ~ c
c a) (b c)(a—b) (c—a)(b—c)

) e
~¢)(c-a)
\/ (b- c+b2 (a~b+b-c)-c(a-b)
S M=
b c)(c—a)
M +b2 b— c)+b2(a b)-c*(a—b)
( b c)(c—a)
o bz—a (a—b)(b*-<*)
(c a)
<:>M:\/ a+b) (a—b)(b—c)(b+c)
b c)(c—a)
\/ - —a b+b+c)
oSM=
c a)
SM= 1
Bai 2: (5 di€m) Giai phuong trinh va hé phuong trinh sau:
5 28
?) x +X_2_X2+X+1

Pit t=x’ +x 1, phuong trinh tré thanh:

t—3:2—t8<:>t -3t=28<t=7hay t=—+4

THL: t=7=x’+x41=7<x*+x-6=0=x=2hayx=-3
TH2: t=-4=x" +x+1=—4 < X’ +x+5=0(v0 nghiém)
Vay S = {2;-3|

b) 2xyx-1+5x=5
Cach 1: Piéu kién: x > 1, phuong trinh di cho tuong duong véi:

2xvx -1 +5(x 1)=0

& 2xx—1+5(vVx -1)(Vx +1) =0

o Ax— (2x+5 )
- Vx-1=0 <::{X—l
2x+5Vx-1=0 SVx-1=-2x
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x=1
x=1 x=1 x<0
= {—ZXZO o {XSO ol [xes5 ox=1 Vay S={1
5Vx—1=-2x 25(X—1):4X2 [x—é
i 4
Cach 2: Pidukién: x >1, PT thanh: 2xy/x—1=5-5x. Do 2xv/x-1>0 nén 5-5x>0=>x<1.
So véi diéu kién ta co x = 1 (thir lai thiy ding). Vay S={1

_ x<y=0
@{(f—yz(X+y)+x—y0® (X—Y)Z(“y”)‘o - |:x+y+1=0
X4y =2(x+y) =0 (x+y) ~2xy-2(x+y)=0 (x+y) = 2xy=2(x+y) =0

(x+y)2—2xy—2(x+y):0 xry=-1

o {X_yzo {leyy)l_zxy_z(ﬂy)o (1)
|

x+y+1=0 =
I (X+y)2—2xy—2(x+y):0 (H)

e X=y X=y X=y x=0y=0
Glathé M {(x+y)22Xy2(x+y):0 Q{(Zx)z2x22(2x)=0©{2xz—4x—0c{x—2;y—2
Giai hé (II)

x+y=-1 x+y=-1 x+y=-1 3 1\ s

5 = 5 =S 3 =SX+Xx+-=0=|x+=| +==0
<X+y) —2xy—2(x+y):0 (—1) —2xy—2(—1):0 Xy = 2 ( ]

suy ra hé (Il) vé nghiém.
Vay hé phuong trinh ¢6 2 nghiém (0;0), (2;2)

Bai 3: (2 di€m) Cho (03 r) ndi ti€p AABC. Pudng thing d qua O cit AC, BC lan lugt tai D va E.
Tim vi tri ciia d d€ dién tich ACDE dat gia tri nho nhat.
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H,K ¢6 dinh

Vé OH// AC, 0K //BC (HeBC,KcAC) = =S khong doi
( C’ ) {u’r giac OHCK Ia hinh binh hanh =~ *"* e

S ’ 2
e AEOK- AEDC(g-g)=> 2% =(OK} _OK

DC) DC

SEDC
2
S 2
e AODH- AEDC(g-g)= "2 - DH) _DH
SEDC

DC) DC
— Seox + Sec _ OK’ + DH’ — Scor ~Soncx _ OK’ + DH’
SEDC DC2 SEDC DCZ
S 2 2
—1-Sone  SHADH (s o on)
Sunc DC
Ma CH? + D > %(CH+DH)2 - %DCZ
S 1 S 1 A
Nén 1—% > 2 & % < 2 < Sipe 2280k (khong d01)
EDC EDC
DAau “="’ xay ra khi

CH =DH < H Ia trung di€m ctia DC < O Ia trung diém ciia DE<>d 1 OC tai O

Bai 4: (4 diém)
2a 2b 2¢
+ +
2a+b+c¢ 2b+a+c 2c+a+b
2a 2b 2¢ é a b c

3
Zatbrc Zbratc 2eratb 2 (atb)s(arc) (bra)r(brc) (cra)i(cih) 4

2
s a2 3 1 1(1 ,
Ap dung bat dang thic: <—| —+—|[,taco:

a) Cho a, b, ¢ duong. Chitng minh ring:

<3
2

1 <1( 1.1 j a <1(L+Lj
(a+b)+(a+c)_4 a+tbh a+e (a+b)+(a+c)_4 a+b a+c

[y

1 <1( 1,1 j@ b <_(L+L]
(b+a)+(b+c)_4 b+a b+c (b+a)+(b+c)_4 b+a b+c

1 <1( 1 + 1 j ¢ <1(L+LJ
(c+a)+(c+b)_4 c+a c+b (c+a)+(c+b)_4 c+a c+b

= _ + b + ¢ 3
(a+b)+(a+c) (b+a)+(b+c) (c+a)+(c+b) 4
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b) Tim x, y nguyén biét x> +2y* +3xy —2x-3y+2=0.

Tacé: x> +2y* +3xy—-2x-3y+2=0

2 2
o x +2x[3y_2j+(3y_2j —(E] +2y* -3y +2=0

2 2 2
@(X+3y2 2) 9y 22y+4+8y 22y+8=0

c>(x+y—1)(x+2y—1):—l
Do x, y nguyén nén ta co cac truong hgp sau :
x+y-1=1 o X+y=2 - x=4
x+2y-1=-1 x+2y=0 y=-2
X+y @{x y @{x

TH1: {

x+2y—-1=1 X+2y=2 y=2
Vay phuong trinh c6 2 nghiém nguyén la: (x;y)= (4;-2), (-252)

TH2: {

Bai 5: (4 di€m) Cho di€m A niim ngoai dudng tron (O), vé hai ti€p tuyén AB va AC (B va C la ti€p
diém). Qua C vé day CE // AB. AE ¢it (0) tai D, CD cat AB tai L.

a) Ching minh I 13 trung di€m cia AB.

AIBD -~ AICB(g-g)=...= IB*=ID.IC
AIAD ~ AICA (g-g)=>...= 1A’ =ID.IC

b) Lay M trén tia BA sao’cho BM >BA. V& tiép tuyén cua (O) qua M, cit AC tai K. OM cat BC tai N,

OK cit BC tai F. Chirng minh tir gidc: MFKN noi tiép.
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Goi T 1a ti€p diém cua ti€p tuyé&n thi 2 ké tirt M dén (0)
OM la duong trung truc cia BT

{N e OM

= NB=NT

ANBO = ANTC(c-c—c)

= NBO=NTO

Ma :NBO = NCO(AOBC can tai O)

Nén:NCO =NTO

= T giac ONCT ndi ti€p.

Ma: Ti giac OCKT noi ti€p.

Nén:Ngii giac ONCKT ndi tiep

Suy ra: T giac ONCK noi tiép

= FNM = 0OKC

ma OKC = OKT =FKM nén FNM = FKM
= tif giac FKNM ndi ti€p (tid gidc cé 2 dinh lién ti€p cung nhin mot canh dudi 2 géc biing nhau)

150
sin45
b) S6 1it dau giam dugc cho 1 tau khi gin diéu kéo trong 1 nam: 3500000 x 20 %=700000 (lit)
Chi phi gidm dugc cho 1 tau khi giin diéu kéo trong 1 nam la: 0,42 x 700000 = 294000 (USD)
S6 nim dé€ khoan ti€'t kiém tir dau Pi-é-zen c6 thé bu dip chi phi lip diit diéu kéo la:
250000 : 294000~ 1 (ndm)

Bai 6: a) Chiéu dai day budc diéu 1a

~ 212(m)

® ® HET
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