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MA TRAN DE
Mirc d¢ nhan Thong Van Van Tong
thirc hiéu dung | dung cao cong
thé’ip
Céu/ phén (chwong trin
Ciu 1: Hé phuong trinh 3 3,0 diém PT
Cau 2: Chung minh h¢ thtc 3 3,0 diém PT
lugng gidc trong tam giac
Ciau 3: Diy s truy hoi véi cac 2 2,0 diém | Chuyén
yéu cau chirng minh hodc tim
) hang TQ hodc tinh gidi
han...
Ciu 4: T6 hop 3 3,0 diém PT
Céu 5: Hinh hoc phang 3 3,0 diém PT
1) Chimng minh tinh cht hinh
hoc
2) Van dung cac kién thtrc 2 2,0 diém | Chuyén
chuyén
Ciu 6: S6 hoc 2 2,0 diém | Chuyén
Ciu 7: Bat ding thirc 2 2,0 diém PT
Tong 6,0 diém | 8,0 diém | 6,0 diém | 20 diém
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PE THI CHINH THU'C Mon: Toan , .
Thoi gian: 180 phut (khong ké thoi gian giao dé)

Ngay thi: 18/8/2018 ‘
(bé nay co6 1 trang, gobm 7 cau).

Jx—1++/x+1 :\/y—1+\/y+1

Cau 1. (3,0 diém) Giai hé phuong trinh
X +x+12{y+1=36

Céu 2. (3,0 diém) Cho tam giac ABC vudng tai A, dit BC =a, AC =b,AB =c. Cho biét a,

\/gb , ¢ theo thtr ty d6 1ap thanh cép sb nhan. Tinh B,C.

, i u, =lu,=3
Cau 3. (2,0 diém ) Cho day s6 (u,) dugc xac dinh boi: : 2 .. Tinh
u,,+u, =2(u,, +1),neN
lim = .
n—>+0 n

Céu 4. (3,0 diém) C6 20 ciy gidng trong d6 c6 2 ciy xoai, 2 cAy mit, 2 cay 0i, 2 cay bo, 2 ciy
buoi va 10 loai cdy khac 5 loai trén dong thoi doi mot khac loai nhau. Héi c6 bao nhiéu cach
chon ra 5 cay dé trong trong mot khu vuon sao cho khong cé hai cay nao thudc cung mot loai.

Céu 5. (5,0 diém) Cho tam gidc ABC (AB > AC) la tam gidc nhon ndi ti€p dudng tron (0),
H 1a tryc tam tam giac. Goi J la trung diém cua BC .Goi D la diém ddi xting véi A qua O.
1) (3,0 diéem) Goi M,N,P lan lugt 1a hinh chi€éu vudng goc cia D 1én BC,CH,BH .
Chtng minh rang t&r giac PJMN ndi tiép.
2) (2,0 diém) Cho biét BAC = 60°, goi I 1a tim duong tron noi tiép. Ching minh rang
2AHI =34BC.

Cau 6. (2,0 diém) Tim tat ca cac sd nguyén tb @ théa man 8a” +1 ciing la s6 nguyén to.
Céu 7. (2,0 diém) Cho a, b, c 1a cac sb thuc thoa mén didu kién 3a” +2b* + ¢* = 6. Tim gia tri

16n nhit va gia tri nho nhit cta biéu thic P =2(a+b +¢)—abe.
HET
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PE THI CHINH THUC Moén: Toan
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(Ban huong dan gom 05 trang)

HUONG DAN CHAM THI

1. HUONG DAN CHUNG

- Huéng dan chdm chi trinh bay mot cach giai véi nhiing y co ban phai c6. Khi chdm bai hoc sinh
lam theo cach khac néu dung va da y thi van cho diém t6i da & phan diém twong ung.

- Piém toan bai tinh dén 0,25 va khong 1am tron.

- Cau 5 néu hoc sinh khong vé& hinh hoic v& hinh sai thi khong cho diém.

II. PAP AN VA THANG DIEM

CAU | Y NOI DUNG PIEM
1 x—T+dx+1=y—1+y+1 1
3,0 d) Giai hé phyong trinh r =Ty O 3,0
X +x+12\y+1=36 ()
Diéu kién: x>1,y >1. 0,25
. A A N P
vi x=y =1 khong la nghiém cua hé phuong trinh nén xét V01|: 0 0,25
y#
Tacé(l)c:m/x—l—\/y—l=\/y+1—\/x+1
- —(x— 0,5
- Xy . x=y) .
\/x—l+\/y—1 x/x+1+\/y+1
x—y=0
Rt 1 -1 S x=y 0,5

x/x—1+\/y—1 _\/x+1+\/y+1
Thay x = y vao phuong trinh thir hai (2) , ta dugc phuong trinh

0,25
X Hx+124x+1=36
S+ 2x+1=x+1-124/x+1+36
0,5
& (1) =(Var1-6)

x+1-x+1+6=0 (VN)
| x+1+Vx+1-6=0 05
Jx+1=2 ’
& &S x=3

Vx+1=-3(VN)

Vay hé c6 nghiém duy nhat 1a (x; ) =(3;3) 0,25

<




2 2
(3,0 @) Cho tam giac ABC vudngtai A va a, \/;b , ¢ theo thu tu do lap 3.0
b
thanh cdp s6 nhan. Tinh B, C.
Cho tam giac ABC vudngtai 4 néntacé b=asinB, c=acosB 0,5
2 A \ A A A 2 2
a, Eb , ¢ lap thanh cap s6 nhan < ac = Eb 0,5
2 2 2 =2
Soa cosBzEa sin” B 0,25
< 3cosB=2sin’B 0,25
< 3cosB=2-2cos’ B<>2cos’ B+3cosB—-2=0 0,5
cosB=-2 i
= 1 < cosB=— (vi-1<cosB<1) 0,25
cosB=— 2
2
< B=60° (vi 0° <B<180°). 0,5
Vay B=60",C =30°. 0,25
3 Cho  didy  so (u,) dugc  xdc  dinh  béi:
2,0d
204 u =lu,=3 ) ] .u 2,0
(n>1). Tinh lim - .
w,,+u, =2(u,, +1) (2) ot
Dét vn = u/Hl _un
Ta co (2) Su,,—u,  =u,, —u +2v =y +2
. 0,5
suy ra (v, ) 1ap thanh mot cap so cong cé v, =d =2
Vay v, =2+(n-1).2=2n
Khi d6 u, = (u, —u, )+ (1, —t, 5 ) +...+(u, =1, )+, 0
,5
=V, +V, ety +u, =2((0-1)+ (0-2) +..4+1)+1
=2.@+1:n(n—1)+1 0.5
ou, .. n(n=-1)+1 A U,
11m—2=11m#=1.Vay lim —=1. 0,5
n—>+w p n—»+0 n n—+o g
4 C6 20 cay giong trong do6 co 2 cdy xoai, 2 cdy mit, 2 cdy 61, 2 cay bo, 2
(2,0 @) cay buoi va 10 loai cay khac 5 loai trén d@ng thoi d6i mot khac loai 2.0
nhau. Hoi c6 bao nhiéu cach chon ra 5 cay dé trong trong mot khu vuon | =
sao cho khong c6 hai cdy nao thudc cung mot loai.
S6 cach chon 5 cay bat ky trong 20 cdy giong 1a Cs, . 0,5
Ta tinh s6 cach chon 5 cay sao cho c0 it nhat hai cay cung loai.
+ Truong hop 1 : S6 cach chon 4 cdy thudc 2 loai va 1 cdy khac 1a 0,5

C52 . C116

+ Trudng hop 2: S6 cach chon c6 2 cing mot loai va 3 cay khac la

0,5




CSI . C138

Vi s6 cach chon ¢ truong hop 2 tring lai 2 1an cach chon & truong hop 1
nén so cach chon 5 cay sao cho c¢6 it nhat hai cay cung loai la

0,25
C:.Cly+(CL.Cy —2C2.Cly ) = CL.C, - C2.C,.
nén s6 cach chon 5 cay thoa dé 1a C;, —(C).Cl - C2.C) ) =11584 0,25
5 Cho tam giac ABC (AB> AC) la tam giac nhon ndi tiép duong tron
(5,0d) (0) , H 1a trgc tam tam giac. Goi J 1a trung diém cua BC. Goi D la
diém dbi ximg véi 4 qua O. 3,0
1) Goi M,N,P lan lugt la hinh chiéu vudng goc cua D Ién
BC,CH,BH . Ching minh rang tr giac PJMN ndi tiép.
y
"y
¢ M
B " C
D
Ta ¢c6 BH//CD (vi cung vudng géc véi AC) va CH//BD (vi cung
vudng goc voi 4B) nén BHCD 1a hinh binh hanh, do d6 J ciing la | 0,5
trung diém cua HD .
Tu gia thiét ta duogc tir giac HPDN ndi tiép duong tron tam J 0,25
suy ra E]]\V:2ﬁV:2(180°—EH\C’) (1). 0,5
Ta c6 cac tir giac BPMD , CNMD ndi tiép nén 0,5
PMN =360° —( PMD+ NMD) = HED + HCD
- . 0,75
~360° - (BHC+ BDC) ~360° —2BHC @)
Tir (1) va (2) suy ra PJN = PMN nén t& gidc PJMN ndi tiép. Didu phai 0.5
ching minh. ’
Cho biét BAC=60", goi I la tam dudng tron noi tiép. Chimg minh 20
9

rang 2AHI =34BC .




oy I
>t
B J |E |L /cC
p~—_ L7k
N

Goi L la giao diém cia AH véi BC,K la giao diém tha hai cia 4H
v6i dudng tron ngoai tiép (O) clia tam gide ABC.

Ké duong thang di qua I vudng goc véi BC cit BC va cit cung nho
BC lanluottai Eva N.

. 0,75
Ta c6 JL//DK (vi cung vudng goc voi AK ) ma J la trung diém cua
HD nén JL 1a duong trung binh cua tam giac HDK , suy ra L la trung
diém cua HK . Do d6 K doi xting v61 H qua dudng thang BC suy ra
BHC = BKC =120°.
\ — 0 § + 6 0 A A “ A A N
Ma BIC=180" — =120"nén B,I,H,C dong vién thudoc duong
. Lz 0,5
tron doi xtimg v6i (O) qua BC,suyra N chinh la diém doi xtng v&i 1
qua BC.Suyra HINK lahinh thang can.
Ta co ABI IB/\C C/BZ\V = ABC 0,25
Tu do
AHI =180° — [HK =180° — AKN = ABN = /TB\1+IB/Z‘+C/BW_%ABC 0.5
suy ra 2AHI =34BC . Didu phéi chirmg minh.
6 Tim tit ca cac s6 nguyén té @ théa min 8a’ +1 ciing la s6 nguyén t6. | 2,0
(24d) 2 P S PRI
Vi a 1a sO nguyén to nén a >2. Ta xét cac truong hop 0,25
Truong hop 1: v6i a =2 khi @6 8a* +1=33 chia hét cho 11 0
loai truong hop a =2 >
Truong hop 2: v6i a =3 khi d6 8a” +1=73 1a s6 nguyén to 0,5
Truong  hop 3: véi a>3=>a=3ktl khi  do
8a’ +1=8(9k> £6k+1)+1=3(24k” £16k +3) chia hét cho 3 0,5
loai truong hop a >3
Vay a =3 la gi4 tri duy nhat can tim. 0,25
5 Cho a, b, ¢ 1a cac s6 thyc thoa man diéu kién 3a” +2b% +¢* =6. Tim gia
(2,0d) tri 1on nhat va gié tri nhd nhat cua biéu thirc

2,0




P=2(a+b+c)—abc.

Vi bbn sb a,b, x, y tacd bat déng thirc Cauchy-Schwarz
(a)H—by)2 < (a2 +b2)(x2 + yz) (1)
(Hoc sinh cé thé néu khéong can chimg minh bt dang thire (1))

Ap dung bat dang thuc (1), ta co 0,5
P =(a@-be)+ V220 +0)) <(a® +2)(2be) +2(b+c)?)
=(a’>+2)(b* +2)(c* +2).
Lai ap dung bat dang thirc AM-GM, ta co
(@ +2)(B* +2)(E +2) =3 + 220 + 2)(* +2)
6 3 0,75
2 2 2
gl 3@ +2)+2(b"+2)+(c" +2) 136
6 3

Tird6suyra P°<36.Suyra -6<P<6. 0,25
Mit khac v6i a=0;b=1;c=2 thi 3¢° +2b* +c* =6 vaP=6;
a=0;b=-1c=-2thi 3¢ +2b> +c* =6 va P=—-6. 0,5

Vay P

max

=6, P. =-6.

min




