TRUONG THPT DE THI CHQN HQC SINH G101 12 NAM HQC 2019 - 2020
PONG PAU MON: TOAN
(Pé thi gom 01 trang) Thoi gian: 180 phut (khong ké thoi gian giao dé)

Cau 1 (2,0 diém)
a) Tim tét ca cé4c gié tri cua tham sé m dé ham s y =%mx3 —(m-1)x* +3(m-2)x+2019

dong bién trén [2;+00).

b) Cho hamsé y = mx——ml+2 c6 dd thi 1a (C). Tim tat ca céc gié tri cua tham sé m dé duong
X+
thang d :y=2x—-1 cit (C) tai hai diém phan biét A, B sao cho géc giira hai duong thang OA,

OB bing 45°.
Cau 2 (2,0 diém)
cos x(2sin x+1)

a) Giai phuong trinh luong giac sau =
) P S Ny g (sinx+1)(25inx—1)

X =4y +3,x’y+3y +3=0

b) Giai h¢ phuong trinh sau (X, ye R) :
JXP+3Xx—y+5+33x-2=2
A L2 \ - , DI X , 38.\/6
Cau 3 (2,0 diem) Cho hinh lang tru dang ABC.A'B'C’' ¢c6 AB=a, AC =2a, AA :T

va goc BAC =60°. Goi M la diém trén canh CC' sao cho CM = 2MC’.
a) Chitng minh ring AM L B'M .
b) Tinh khoang cach tir dinh A" dén mat phang (AB'M ).

Cau 4 (1,0 diém) Cho day sb (u,) c6 sé hang tong quét u, :1_W1
n+

(n € N*).
Tinh lim(uu,u,...u,).
Cau 5 (1,0 ¢iém) Cho da giac 16i (H) co ndinh (neN,n>4). Biét s c4c tam gidc ¢6 ba
dinh la dinh cua (H ) va khéng c6 canh nao la canh ciia (H) gap 5 lan sé cac tam giac 6 ba
dinh 1a dinh cua (H) va c6 dang mot canh la canh cua (H ). Xéc dinh n.
Cau 6 (1,0 diem) Trong mat phang véi hé toa do Oxy, cho hinh binh hanh ABCD c6 phuong
trinh duong chéo AC Ia x—y +1=0, diém G(L4) la trong tm tam gidc ABC, diém
E(0;-3) thudc duong cao ké tir D cua tam giac ACD. Tim toa d¢ cac dinh cua hinh binh
hanh d cho, bﬂiét rang dién tich ttr giac AGCD bang 32 va dinh A ¢6 tung do duong.
Cau 7 (1,0 diem) Cho a,b,c>0 va a+b+c=3. Chang minh bat dang thuc:

1 1 1

> += +— <1
a“+b+c b°+c+a c°+a+b




TRUONG THPT
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HUONG DAN CHAM THI CHON HQC SINH G101 12
NAM HQC: 2019 - 2020
MON: TOAN
Thoi gian: 180 phut (khéng ké thoi gian giao dé)

I. Nhitng lvu v chung:

- Piém toan bai thi khéng lam tron.

- Cau 3 hoc sinh khdng vé hinh thi khéng cho diém.

- Hoc sinh giai theo cach khac dap an ma dung van cho diém ti da.
I1. Pap én va thang diém:

Cau Dap 4n Piém
1 | a)Tim tat ca c4c gié tri cua tham s6 m dé ham sb 1
y :%mx3 —(m-1)x* +3(m-2)x+2019 dong bién trén [2;+o).
Yebt< y' =mx® —2(m-1)x+3(m—2)>0,Vx e[2;+x) 0,25
<:>m22_2X—+6:f(x),VXE[2;+oo)<:>m2maxf(x) 0.25
X°—2X+3 [2+)
2(x* —6x+3 X =3++/6 (tm 0,25
Ta co: f’(x):(—z); f'(x)=0= (tm)
(x*—2x+3) x =3-+/6 (ktm)
0,25
b) Cho ham sb :mx_—mfz c6 db thi 1a (C). Tim tat ca céc gié tri cua tham sb !
X+
m dé duong thang d : y = 2x—1 cat (C) tai hai diém phan biét A, B sao cho goc
giita hai duong thang OA, OB bang 45°.
Phuong trinh hoanh do6: 0,25
x=1
mx—m+2
——=2X-1< (Xx-1)(2x+3-m)=0,(x = -1) < _
n (om0 )|
Puong thang d cat (C) tai hai diém phan biét A, B khi va chi khi m#1Am#5. 0,25
Khi do, A(l;l),B[mT_S;m—4).
Diéu kién d¢é OA, OB tao véi nhau mot goc 45° 1a: 0,25
2
|OTA@| :OA.OB.cos45°<:>‘m2_3+m—4 :\E%\/(mT_?’j +(m—4)2
i m=3 0,25
oSm-Tm+12=0< (tm)
m=4
2 1

cosx(2sinx+1)
(sinx+1)(2sinx-1) =3

a) Giai phuong trinh lugng gic sau




sinx= -1

bKXb: < . 1 . Phuong trinh da cho bién d6i thanh:
SIN X # E

Sin 2X + cos X = «@(Zsin2 X +sin x—1)

& sin 2x+cosx:\/§(sin x—cost)

0,25

0,25
<:>sin2x+\/§c052x:\/§sinx—cosx<:>sin(2x+%j:sin(x—%j
0,25
2x+ 2 =x-Z i k2n x:—£+k27r(ktm)
3 6 2
<~ 7 5r 27
2x+ % = x+ % yk2x X =——+k.——(tm)
3 6 18 3
Vay nghiém cta phuong trinh 1a: X:i—g+ k.z?ﬂ,(k eZ) 0.25
X2 —4y +3\/x*y+3y +3=0 1
b) Giai hé phuong trinh sau Y yesy (x,yeR).
X +3Xx—y+5+33x-2=2
yZO 7 5 \ \ 0,5
bK: <", . Bién d6i phuong trinh dau vé dang:
X +3x—-y+5>0
Y 4
2
4 2y _3 2y 1-0e | VX F3 =y=x"+3
X°+3 X°+3 y 1 I
X2 +3 4( )
Thay y = x* +3 vao phuong trinh thir hai, ta dugc: 0,25
V2x+3+33x—2 =2. V& trdi pt 1a ham ddng bién trén |:3;+oo) ma x=2 la
3
o ) _ 2Y 31
nghiém nén nghiém d6 duy nhat. Suy ra: y = 3 +3:E (tm)
0,25
Vay, nghiém cua hé la: (x; )=(§%}
2

Cho hinh lang tru dtng ABC.A'B'C' ¢c6 AB=a, AC=2a, AA' =

326 va goc
2

BAC =60°. Goi M la diém trén canh CC' sao cho CM =2MC’.

a) Chiang minh rang AM L B'M .

b) Tinh khoang cach tir dinh A" dén mat phang (AB'M ).




a) Chung minh rang 0,5
AM 1L B'M.
Tu gia thiét CM = 2MC’
suy ra:
CM = a6, MC' = af
Ap dung dinh Ii cosin
trong tam giac ABC
— BC =av/3.
Sur dung Pitago, dé dang 0,25
tinh duoc:
2
AB? = 228 Am? — 1022
va B'M? = 9a®
2
Tur d6 suy ra: 0,25
AB”? = AM? +B'M? hay
tam giac AB'M vuodng tai
M.
b) Tinh khoang cach tir dinh A" dén mat phang (AB'M ). Bit N =AM nA'C’, | 0,25
goi K 1 hinh chiéu vuéng géc caa A’ 1én B'N va H la hinh chiéu vuéng géc cua
R . |[BN LAK = B'N L AH
A’ lIén AK. Taco = A'H L(AB'M)
A'H 1 AK
, , % 1 o 5 , . ) 0,25
Do ANC'M ~AACM theotiso k = > nén de dang suy ra: C'N =a va theo dinh
If cosin suy ra; B'N =a~/7
1 . 0,25
N 25,0 Z.Ea.?,a.sm 60 B 3ay21
B'N a7 14
0,25
Trong tam gidc vubng AA'K ta co: ! = L >+ L >= A'H :@
A'H AA”  A'K 10
Viay khoang céch tir A’ dén mat phang (AB'M ) bing 3a‘/7
Cho ddy sb (u,) c6 sb hang téng quat u, =1-———, (n eN'). L
(n+1)
Tinh lim(uu,u,...u,).
n(n+2 . 0,25
Taco: u, =1- 1 . (n+2) vneN

(n +1)2 (n +1)2 ’




_ 13243546 n(n+2) 1 n+2 0,5
Suy ra: Uluzus...un :—2—2—2—2 2 =—.
2° 3 4° 5 (n +1) 2 n+l
Do do, lim(uu,u,...u, ) :% 025
Cho da gidc 16i (H) céndinh (neN,n>4). Biét s6 cac tam gidc c6 ba dinh 12 1
dinh cua (H ) va khong c6 canh ndo la canh ciia (H) gép 5 lan sé cac tam giac
c6 ba dinh 1a dinh cua (H) va c6 dang mot canh la canh cia (H ). Xac dinh n.
S cac tam giac c6 3 dinh 1a dinh cua (H) la: C? 0,25
S(”:) cac tam giac c6 3 dinh la dinh cua (H) va c6 dung 2 canh la canh cua (H) la:n | 0,25
S0 céac tam giac c6 3 dinh 1a dinh cia (H) va c¢6 dang 1 canh la canh cua (H) la: 0,25
n(n—4)
Theo gia thiét, ta co: 0,25
n =4(ktm
Cl-n-n(n-4)=5n(n-4)<n*-39n+140=0 < (ktm)
n=235(tm)
Vay da giac (H) c6 35 dinh.
Trong mat phang vai hé toa do Oxy, cho hinh binh hanh ABCD c¢6 phuong trinh 1
dudng chéo AC 1a x—y+1=0, diém G(L4) Ia trong tdm tam giac ABC, diém
E (0;-3) thudc duong cao ké tir D cua tam gidc ACD. Tim toa do cac dinh cua
hinh binh hanh di cho, biét ring dién tich tr giac AGCD bing 32 va dinh A c6
tung d6 duong.
Vi DE L AC nén 0,25
DE:x+y+3=0=D(t;-t-3) .
Ta co,
d (G,AC)=%d (B, AC)=%d (D, AC)
2t+4 t=1=D(1,-4
ol (L-4)
3 V2 t=-5=D(-5;2)
Vi D va G ndm khéc phia so véi AC nén D(L,-4)= B(1,8)= B:x=1 0,25
Vi Ae AC = A(a;a+1). Tr gt S,gep =32=> S, =24 nén 0,25
a=5= A(5;6)(tm
id(A,B).DB:24<:>|a—1|=4:> (5:6)(tm)
2 a=-3=A(-3-2)(l)
Tir AD =BC = C(-3;-2) . Viy toa do 4 dinh cia hinh binh hanh I: 0.25
A(5:6), B(18), C(-3,-2), D(L-4)
Cho a,b,c >0 va a+b+c=23. Chang minh bat dang thuc: 1
1 1 1
> +— +— <1
a+b+c b°+c+a c"+a+b
1 1 1 0,25

5 +— +— <1
a-—-a+3 b°-b+3 c°-c+3

Pua bét dang thuc vé dang:




1 -X+4
<
X*-x+3 9
Thét vay, ta co: BDT phu tuong dwong véi: (X —1)2 (x—3) <0 ludn dung,
Vx €(0;3).
DAau bang xay ra khi x=1 .

Ta chiung minh BDT phu: ,Vxe(0;3).

Via, b, ¢ la ba so duong c6 tong bang 3 nén: 0<a,b,c<3. 0,25
Ap dung BDT phu cho 3 s6 a, b, c:
1 S—a+4; 1 S—b+4; 1 S_C+4.
a’-a+3 9 'b’-b+3 9 'c?-c+3 9
Cong ve theo ve ba bat dang thuc trén , ta co: 0,25
—(a+b+c)+12
N S N G b e e
a—a+3 b°-b+3 c°-c+3 9
DAau bang xay rakhi a=b=c=1. 0,25
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