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DPé chinh thire

Mon thi: TOAN HQC - BANGA
Thoi gian: 150 phut ( khong ké thoi gian giao dé)

Cau 1 (7,0 diém).
2sin? (BZX - Zj +/3c0s3x

1-2sinXx

a) Giai phuong trinh =1

x>+ Y2 +1=2(xy —x+Y)

X, YeR
x° +3y% +5x—12=(12 - y)+/3-x ( )

b) Giai hé phuong trinh {

Cau 2 (2,0 diém).

Mot hop chura 17 qua cau danh sO tur 1 dén 17. Lay ngau nhién dong thoi 3 qua
cau. Tinh x4c suat sao cho tong cac s6 ghi trén 3 qua cau d6 1a mot s6 chan.

Cau 3 (5,0 diém).

Cho hinh chop SABCD, c¢6 day la hinh thoi canh a, SA=SB=SC =a. bat SD =x
(0 <x<ay3 )

a) Tinh goc giita duong thang SB va mit phang (ABCD), biét rang x=a.

b) Tim x theo a dé tich AC.SD dat gia tri 16n nhét.
Cau 4 (2,0 diém).

Trong mit phang véi hé toa do Oxy, cho hinh binh hanh ABCD. Hinh chiéu
vudng goéc cua diém D 1én céc duong théng AB, BC lan luot Ia M (—2;2), N (2;—2);
duong thang BD c¢6 phuong trinh 3x -5y +1=0. Tim toa do diém A.

Cau 5 (4,0 diém).

u? —n(u, —1)+n?
n

a) Cho day so (u,), biét u; =6,u,,, = ,véi n>1

Tinh gi61 han Iim(l+i+---+ij
U U Un
b) Cho ba s6 thuc a,b,c thudc doan [0;2]. Tim gid tri 16n nhat cta biéu thirc

P=(a’c+c’h-b’c-c’a-a’b)(a+h+c).
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Cau Pap an Piém
1.
(7,0d) Zsinz(Bzx—Zj+ 3c0s3x
a) (4,0 diém) Giai phwong trinh : =1 (1
1-2sinXx
X% L+ k2zx
Diéu kién: SinXx # = < 6 0,5
S5z
X#—+k2rz
6
(1)<:>1—c05(3x—%)+\/§c053x:1—25inx 1,0
<:>sin3x—\/50033x:25inx@Sin(Bx—%J:sinx 1,0
3x- L =x+k2r x="1kz
6
= = p 1,0
3x-L=rz—x+k2z x=2 428
3 3 2
Pbi chiéu vé6i diéu kién, phuong trinh d cho c6 nghiém la
X:7—7[+k27z, X:—£+k27r, X:£+k7r. 0.5
6 6 3
b) (3,0 diém) Giai hé phuong trinh
X2 +y +1=2(xy—x+y) (@
(x,y eR).
X°+3y?+5x-12=(12-y)v3-x (2)
(1) & (x—y+1)" =0 1,0
S X-yY+1l=0 y=x+1
Thay Yy = X+1 vao phuong trinh (2) ta dugc phuong trinh 05
x°+3x* +11x -9 = (11-x)+/3- X
3
& (x+1)" +5(x+1) =(V3-x+1) +5(v3-x +1) (3)
bit a=x+1;, b =+/3-Xx+1, phuong trinh (3) tré thanh
< a’+5a=b’+5b 10
2 2 1
<:>(a—b)Ka+9J +£+5}=0<:>a=b
2 4
Dodd (3) © x+1=+4/3-Xx+1<=+3-Xx=X
x>0 ~1+413
0,2 eX=T 05




_—1+\/TB
2
_1+\/E

2

Vay hé di cho c6 nghiém (X;Yy) véi

2. Mot hop chira 17 qua cau danh s6 tir 1 den 17. Lay ngau nhién dong thoi ba qua cau. Tinh xac
(2,0d) | suit sao cho tong cac sd ghl trén ba quéa cau d6 1a mot sd chin.
S6 phan tir khong gian mau n (Q) = Cf’7 0,5
Goi A la bién cb: ’L'Qiy dugc dong thoi ba qua ciu sao cho tong cac sd ghi trén ba
qua cau d6 1a mot so chan.
Xet cac kha nang xay ra ’ . . ) ) 0,5
KN 1: Lay duoc ba qua cau c6 cac so ghi trén ba qua cau d6 déu 1a so chan. S6 cach
chon la Cg’ .
KN 2: Lay dugc hai qua cau cé cac so ghi trén hai qua cau d6 déu 1a so 1é va mot
qua ciu c6 s6 ghi trén qua cau 14 s chin. S5 cach chon 1a CZ.C, . 0.5
C3 + C Cl 43
Vay: P(A)=——F"—=—.
y: P(A)= c o 0,5
3. Cho hinh chép SABCD, c¢6 ddy ABCD 1a hinh thoi canh a, SA=SB=SC =a. bat
5,0d
G0 1y _sp (0<x<av3).
a) Tinh goc giita dudng thing SB va mit phing (ABCD), biét ring X = a.
b) Tim X theo a détich AC.SD dat gia trj 16n nhat.
a) (3,0 diém)
1,0
Goi O 1a tdm cua hinh thoi ABCD.
. _|SO L AC
Khi x=a,taco = SO 1L (ABCD).
SO L BD
Suy ra goc giita thang SB va mit phang (ABCD) la goc SBO. 10
Ma ASOB = ASOC = OB =0C . ’
= bay ABCD Ila hinh vuéng.
a2 ey 2 ==
Dods OB =sz>cossso ~== B0 - 45", Lo
b) (2,0 diém)
Tacd ASOC = ABOC = OS = OB = tam gidc SBD vuong tai S . 0,5

2




/ 2 2
Suyra BD =+va’ + x* :OBz%

AC =20C =2/BC?-0B? =+/3a° - X’ . 0,5
Do d6 AC.SD = xv3a® —x° .
Ap dung bat dang thirc C6 — Si, ta co
xaal—xt <X +3:2 X _ 322 — ACSD < %
Dau “=" xay ra khi va chi khi Lo

a/6

X =+/3a° — x* <:>x2=3a2—x2<:>x=7.

Vay X = # thi tich AC.SD dat gia tri 16n nhat.

(2,0d)

Trong mit phang véi hé truc toa dd OXy, cho hinh binh hanh ABCD. Hinh chiéu vudng
goc cua diém D 1én cac duong thang AB, BC lan luot 1a M (—2;2), N (2;—2); duong

thang BD c¢6 phuong trinh 3X—5y +1=0. Tim toa d¢ diém A.

M A B
D c
N
Goi I(x;y) latam hinh binh hanh ABCD. 05
Vi tam giac BMD vuéng tai M va | 1a trung diém cia BD nén M =£BD (l)
2
Tuong tu ta c6 NI :%BD (2)
Tir (1) va (2) suy ra
MI = NI e yJ(x+2)° +(y=2) =(x=2) +(y+2)’ < y=x @)
Ma | thuoc BD nén 3x—5y+1=0 (4)
1 11
Ter(B)va@)suyra X=y=—= 1| —;—|.
(3) va (4) suy y > (2 2)
Dod6 ID = IB = MI :g@ B, D thudc dudng tron (T) c6 tam | bén kinh
0,5

2 2
Rzg. (T) c¢6 phuong trinh (X—%j +(y—%j :%.

Vi B, D la giao diém ctia duong thang BD va dudng tron (T) nén toa ddo B,D la




3x-5y+1=0

[N 5 A 2 2 X:3 ° X:—2
nghiém cua hé 1 1 17 <y hodc P
)(_E + y_E = y=2 y=-1

TH1: B(3;2), D(-2;-1)

Suy ra phuong trinh dudng thang AB:y=2; AD:4Xx—-y+7=0= A(—%; 2}.

0,5

TH2: B(-2;-1), D(3;2)
Suy ra phuong trinh duong thing

AB:x=-2; AD:x+4y-11=0= A(—Z;?).

0,5

(4,0d)

uy —n(u, —-1)+n?

a) (2,0 diém) Cho ddy sé (u,), biét u, =6, u,,, =
n

véi n>1.

. (1 1 1
Tinh gi6i han: lim| —+—+...+—|.
u u, u

n

Taco: u,=6>3.1

u,=u’-u,+2=32>32

Gia sir U, > 3K, VK € N". Ta cin chimg minh U, >3(k +l)

u? —ku, +k*+k U (u,—3k)+2ku, +k*+k
k - k

= U, >2u, +k+1>2.3k+k+1>3(k+1) (dpcm)

Vay u_>3n, véimoi ne N ().

That vay: U, ,, =

0,5

2 2 2
Uy = ” S Uy, = ” +k+1

2_
<:>uk+1—(k+1)=uk kuk<:> L __k 1 1

U —(k+1) ul—ku, u -k u,

1 1 1

&= —~ 7 (2).

0,5

Ap dung (2) suy ra i1t 1
1 1

_u2—2_u3—3

1
uZ

1 1 1
U u-n u —(n+1)
Cong theo vé cac dang thirc trén ta duoc
1 1 1 1 1

SN - ==-————— (3)
u u, u u-1 u,—-(n+l) 5 u, —(n+l1)

n+l

Mit khéc theo (1) taco u,,, >3(n+1) < u, —(n+1)>2n+2>0,Vne N

0,5




1|1
va
Yo —(n+)| “2n+2
. . 1
Ma | =0=Im———=0(3
Moz Irnun+1—(n+1) (3) oo
Tu (2) va (3), suy ra |im[i+i+...+i}:1.
u u, u,) S
b) (2,0 diém) Cho ba sd thuc a,b,c thudc doan [0;2]. Tim gié tri 16n nhét cua
bidu thirc P:(azc+czb—bzc—cza—azb)(aer+c).
Vi ba sd thue a,b,c thude doan [0; 2] ta co
a’c+c’b—b*c—c’a-a’b<a’c+c’b+b*a—b’c—-c’a—a’b 05
= a’c+c’h—b*c-c’a-a’h<(a-b)(b—c)(c-a) !
= P<Q véi Q=(a-b)(b—c)(c-a)(a+b+c) (D).
Ta s& chung minh Q < 329\/5 (2)
That vay: Khong mat tinh tong quat ta co thé gia sir a = max{a;b;c}
TH1: a>b>c=0Q<0
TH2: a>c>b, ap dung bat ding thitc C6 — Si cho ba s6 khong 4am
(\/§+1)(a—c); 2(c—b); (\/5—1)(a+b+c) ta co
3
2+/3a+(+/3-3)b 0,5
(\/§+1)(a—c)2(c—b)(x@—1)(a+b+c)s[ (3 ) ]
[2\/§a+(\/§—3)b}3
— -b b <
= (a-c)(c—b)(a+b+c) 108
(a—b)|:2\/§a+(\/§—3)bj|3
= (a-b)(a—c)(c—b)(a+b+c)< 108 (3)
3
a—b)| 2+/3a+(/3-3)b
(a-b)|23a(V3-3)b| 53 “
108 9 0,5
T (3) va(4) suyra Q < 325;/5.
Do d6 (2) dang. Tir (1) va (2) suyra P < 329\/5 :
Khia=2,b=0,c=¥th‘|P=¥. 0,5
Vay gia tri 16n nhit cta biéu thac P 12 32;@.

Ghi chl: Hoc sinh lam cdch khdc néu ding van cho diém t6i da

5




	ĐỀ HSG TỈNH NGHỆ AN NĂM 2018
	DAP AN 2018

