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Mon thi: Toan ‘
Thoi gian lam bai 150 phat, khéng ké thoi gian giao de

Cau 1. (6,0 diém).

B

cosT sinzx

=4

a. Giai phuong trinh

b. Giai phuong trinh \/x 1 + \/1 1o z (z € R).

T Z

Cau 2. (4,0 diém).
a. Cho da giac déu c6 60 dinh. Hoi c6 bao nhiéu tam giac ¢ 3 canh 1a duong chéo cua da giac d6?

b. Cho khai trién (z +1)" + (z* +1)*" = a, +az+ a2’ +...+a, 2", Vi n la sd ty nhién, » >1. Tim

n biet a ,a,,a, 1ap thanh mot cap so cong.

17727

2 x . A ) ~ u, =2 N A , )
Cau 3. (2,0 diém). Cho day so6 (u ) théa mén { ' , ,n€Nmn>2 Tim cong thac so
" u F+u,+..+u =n-u

hang tong quéat « vatinhtong S =u, +u, + ...+ u

2020 "

Cau 4. (2,0 diém). Trong hé toa do Oy, cho tam gidc ABC vudng tai A(2;5) va H 14 hinh chiéu vudng
goc cua A Ién canh BC. Goi I, J(2-1) va K(6;1) lan lwot 1a tdm dwong noi tiép cua tam giac
ABC,ABH,ACH. Chtng minh I la truc tm cua tam giac AJK va tim toa do cac dinh B,C.

Cau 5. (4,0 diém). Cho tu dién déu ABCD c6 trong tAm G, canh AB = a; O | tdm cua tam gidc BCD va
M 1a diém bét ky thuoc mat phang (BCD). Goi H, K, L lan luot 12 hinh chiéu vudng goc ctia M lén cac mat
phang (ACD),(ABD),(ABC).

a. Mat phang (P) bat ky di qua trong tim G, cat cac canh AB, AC, AD lan luot tai B',C",D'. Chung

) AB AC AD
minh + + =1
AB' AC' AD'

b. Chimg minh dudng thing GM 1udn di qua trong tdm E cua tam giac HKL.
Cau 6. (2,0 diém). Cho z,y,z >0 théa man z + y + z = 1. Tim gié tri I6n nhat cua biéu thac

P=2y+y’2+ 2z

Luuy. Thi sinh khong duoc phép si dung may tinh be tai. Giam th; coi thi khéng giai thich gi thém.
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Cau Ngi dung Piém
la A LA . km
3 d) biéu kién: cosz = 0,sinz = 0 < :v:t?. 0.5
PT sinz + V3 cosz = 4sin z.cos x 1
T 1
@sin2x:sin(a:+§)
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<:>JL°:£—1-I€27T;:17:2—7r—i-k2—7r ke Z.
3 9 3
1b 1 1
C1 (Binh phwong): 1/ —1:—1/1—— Néu —1 < z < 0 thi PT v nghiém.
Néu m>1th|m———x —23:1/1——4—1—— 1
X T T
1.5
(" —2)-2W'—z2+1=02"-2-1=0&1 2\/3(Loai),w:1+2\/g(T/
C2 : (Pt 2 4n phu chuyén vé HPT) DK PT c6 nghiém z > 1. Dit o = \/x - \/1 _1
T i
atb=ug a+b==zx 1 ) 1
a2—b2:x—1:> a_b:x—lja_g(x‘{' _;)
T
(x—l)—24/x—l+1:0<:>$2—$—1:O<:>:1::1_\/3(Loai);:c:1+\/3(Tm)
T x 2 2
C3 : (D4nh gi theo BDT Cauchy) DK ¢6 nghiém z > 1. BDT vab < 21"
1 1—i—9c—l 1 1 l—1—96—1 1—|—:1:—l 1-I-ac—l
1(x——)§—$;\/1——:\/—.(x—1)§f”— = VT < Ly =z=VP
T 2 x x 2 2 2
Phuong trinh twong duong voi ddu bang xay ra 1 =z —l;l =r—-lz>1l=z= ! +2\/g
r T
2a | Cl: Chon 1 dinh A c6 60 cach, gia st chon thém 2 0.5
(2d) | dinh B, C thoa man, hay AB, BC, CA 1a duong chéo
cua da giac do do gitra cung //1;? BC, CA ludn c6 it nhét
1 dinh cua da giac. :
Gia str z,y,z la so dinh cua da giac nam trén cung 0.5
@,6’74,1;5, trong d6 1,y,2 € Z;z,y,2 > 1
Bai toan tro thanh tim s6 nghiém nguyén duong cua
phuong trinh z +y + 2 = 57 0.5
57=1+..+1+14..+1+1+..+1 (cO56 diu+)
i v 1
2 0.5

Do vai tro cua 3 dinh nhu nhau nén co

0.C;
3 & =20C2,

tam giac thoa man.




C2 : S6 tam gidc tao thanh 1a ¢?. Sb tam giac ¢6 1 canh ciia da gidc 1a nC' , . S6 tam giac
¢6 2 canh la canh cua da giac bang n.

S6 tam gidc thoaman 1a ¢* —nC' | —n = %Oj%
2b a, :C:“(]JZ :C§+021n’(13 :Cj 0.5
(249) VY S A "
a,,a,,a, & Mot cap s6 cong nén a, + a, = 2a, 0.5
01+C3=2(02+C;)©n+"(n_l)(n_2):2["("_1)+2n 05
n n n n 6 2 .
&0’ —9n—10=0 < n = —1(Loai);n = 10(Tm) 0.5
3 | (n—1Du_ +u =n"u 0.5
2d : '
@ a0 & (n—1"u =" -1
n—1 0.5
= U
n n + 1 n—1
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u = . = Uu, =
" n+l n 30 nn+1)
2 4.2020° 8080 0.5
Tong S = Uy Uy F e Uy = 20202‘U2020 - 2020.2021 - 2021
4 | Chung minh tam I duong tron ni tiép tam giac
(2 d) | ABC la tryc tam cua tam giac AJK.
ABC = HAC = ABJ = JBH = HAK = KAC 05
90" = BAC = BAK + KAC = BAK + ABJ
= AK 1 BJ .
Tuong try chieng minh CK 1 AJ
Do d6 I latruc tdm cua tam giac AJK.
. | ATIK =0
Gol I(a;b) taco { 05
KIAJ =0 '
4(a—2)+2b-5 =0 |a=4
I(4;1
|0(a—6)—6(b—1):0 Tl 7Y
Phuong trinh Bl : 2 —y—3=0 0.25
Phuong trinh CI:y—1=0
Mot vecto chi phuong cua duong thang Al 1a = %ﬂ = (1;—2). Goi mdt vecto chi phuong
cua duong thang chira canh AB hodc canh AC 14 Z‘(t, k) 0.5
JAB = IAC = 45" = cos 45" =| cos(u,u') [ N2 | £ — 2k = [5( + k*) & 3t —k = 0,¢ + 3k = 0.
Vé&i 3t —k=0chon t =1,k =3 = u'(1;3).V&i t +3k =0 chon t =3,k = —1= u' = (3;—1)
Phuong trinh AB: 3z —y —1 = 0. Phuong trinh AC: z + 3y — 17 = 0; 0.25
{B} =BINAB = B(—1;-4); {C}=CINAC = C(14;1)
5.a , . R ) —_— — 0.5
@ d) Tinh chat trong tdam G cua tr dién ABCD A0 = 4G0O; A0 = —%GA
O la trong tdm cua tam giac BCD nén OB +0C +0D =0 05

& AB+AC +AD =340




AB — AC —— AD —/— -

& T AB'+ —— AC'+—AD'=4AG.
AB' Ac AD'" 7 0.5
Do dang vai moi diem A va 4 diém B',C,D',G cung thuoc mat phang (P) nén
AB AC n AD _ 0.5
AB' AC' AD'
5b | P0o dai duong cao trong tam giac BCD la
@ d) a3
TG 2
Do dai duong cao cua tur dién ABCD la
_ a6
TD 3
MM
MH _ L . Tuong tu
hTD hTG
MK MM, ML MM,
hTD hTG hTD hTG’
Mat khac
a3
Sapep = 4 = Suuse T Samen T Saumn
2
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2 4
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TG TG TG 05
Do E la trong tdm cua tam gidc HKL nén ta
€0 3ME = MH + MK + ML
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=—— LGB + 2.GC + 2 GD| =——GM 0.5
3 hTG TG TG 3
6 | Gidsury nam gitra z Va z = z(z —y)(y — 2) > 0 0.5
Qd) | = e+ —yy—2>0; P=s’y+y'2+ e <2y +y'z+ 20+ ayz + 2z —y)(y — 2) 0.5
= 2’y +y2’ + 2zyz = y(z + 2)° 0.5
3
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max P _ 4 dat duoc khi z :z7y =
27 3

w |

Ghi chu: Hoc sinh gidi cach khac, néu diing thi cho diém téi da.
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