SO GD & BT NGHE AN PE THI KSCL HQC SINH GIOI LOP 11
CUM THI THPT YEN THANH NAM HOQC 2016 - 2017
Mobn: Toan
Thoi gian: 150 phut (khdng ké thoi gian giao dé)

Cau 1 (6,0 diém).

a) Giai phuong trinh: 2(sinx+ 3)cos“§—sin Xx(1+cosx)—3cosx—1=0.

b) Giai bat phuong trinh: (X +1)(vVX? +2 ++/%% + 2x+3) > /%% +2 - 2x 1
Cau 2 (3,0 diém).
Cho da giac 16i (H) co 22 canh. Goi X la tap hop cac tam giac co ba dinh la ba dinh

cua (H). Chon ngiu nhién 2 tam giac trong X, tinh xac suat dé chon duoc 1 tam giac ¢ 1
canh la canh cua da giac (H) va 1 tam giac khdng co canh nao la canh cua da giac (H).
Cau 3 (2,0 diém). Cho day sb (u,) xac dinh béi:

u, =2 s 9
, . Tim lim=(n*-n).u,.
n(n°-Yu, =u, +2u, +...+ (n-Yu,,, Yn>LneN. 2

Cau 4 (5,0 diém). Cho hinh lap phuong ABCD.A’B’C’D’ canh a. Cac diém H, K lan luot
la trung diém ctia AD, C’D’. Piém M thudc doan BC’, N thudc doan AB’. DPuong théng
MN tao v6i mit phang (ABCD) mot goc 45°.
a) Ching minh rang: AK LBH ;
b) Chtrng minh ring: MN > (2—-+/2)a.
Cau 5 (2,0 dié:ng). Trong mat phelmg, Oxy, cho tam giac ABC; duong thang AD 14 phan
giac trong goéc A. Trén doan AD lay hai diém M, N ( M, N khac A va D ) sao cho
ABN = CBM . Puong thang CN cat dudng tron ngoai tiép tam giac ABN tai diém F; biét
phuong trinh FA 1a x+y-8=0 va M(-3;-1),B(-4;-2) . Xac dinh toa d6 di€ém A biét duong
tron ngoai tiép tam giac AMC di qua diém Q(0;+/22).
Cau 6 (2,0 diém). ‘
Cho cac so thuc duong a,b,c thoa man ab +bc +ca=1. Chung minh rang :
a b c 3J3
+ + > :
b>+c*+2 c*+a’+2 a*+b*+2 8




HUONG DAN CHAM PE THI KSCL POI TUYEN HSG CUM THPT YEN THANH

(Huéng dan cham nay gom 04 trang)

Cau Noi dung Piém
1. a. 3,0
(6,0d) Pt < 2(sinx + 3)cos* g—ZSin X.COS” g—Gcos2 §+ 2=0 0.5

& (sinx+3)cos4§—coszg(sinx+3)+1:0 0.5
& coszg(sinx+3)(coszg—l)+1=O 0.5
1, . 22 _ 3 22 _ 0,5
@—Z(smx+3)sm X+1=0<«<sin"x+3sin“x-4=0
sinx =1 0,5
sinx =-2(vn)
@ x=Z+ker (ke) 0.5
b. 3,0
Dit: a=+x*+2 (az\/i)jx_btaz_l 0,5
T b=V 2x+3 (0=42) 2
BPT tr6 thanh: b’ —a’ +%(b2 _a? —1)a+%(b2 _a?+1)b>0 1,0
o (b-a)b+a+1)?>0 0,5
e b>ahay VX2 +2x+3 >x2 +2 0,5
& X > —%. Vay tap nghiém cua bpt la: S = (—%;+oo) 0.5
2. +) Pa giac 16i (H) co 22 canh nén co 22 dinh. 0.5
(3,0d) | +) S6 tam giac ¢ 3 dinh la ba dinh cua da giac (H) la C3, =1540.
+) S6 phan tir cuia khong gian mau Q la n(Q) = C%,, =1185030 0,5
S6 tam giac c6 mot canh la canh cua da (H) 1a 22.18 = 396 0,5
+) S6 tam giac co hai canh la canh cua da (H) la 22
S6 tam giac khong co canh nao la canh cua da (H) la: 1540 - 396 - 22 = 1122 0,5
+) Goi A 1a bién ¢o “ hai tam giac dugc chon co6 mot tam giac co 1 canh la canh cua
(H) va 1 tam giac khoéng co canh nao la canh cua (H)"
Sb phan tircua A la n(A) = CL,,.Ci,,, 0,5
o a Lt Ct 0,5
Xac suat cua bien co A la p(A) = N(A) _ Coos Crizp _ 748
n(Q) 1185030 1995
3 Tacoé:u, = 0.5
(2,0d) 3
Vé6in>3,tacld: u, +2u,+..+nu =n’u 1)

U +2u, +..+(n=Yu,_, =(-D°u , (2)




T (1) va (2), suy ra: nu, =n’u, —(n-1)°u_, 0,5
(n-1)° (n—l)z n
= l'In :3—un—1 =l '_un—l
n°—n n n+1
(n—1)2 [n—zjz (2)2 n n-1 3 0,5
Su =l— | ]— .|| ——..=u,
n n-1 3) n+l n 4
4 0,5
U ==
n“(n+1)
. .9 . 1
Do do: Ilmz(n —-n).u, =lim18(1--) =18.
n
4, a. 3,0
(5,0d) 1,0
Goi E 1a trung diém cua canh CD, ta c6: KE L (ABCD) = KE L BH (1)
Miit khac, ta c6: aABH =aDAE (c.g.c) = ABH — DAE 0,5
— AHB + HAE — AHB + ABH = 90’ 0,5
— BH L AE (2) 0,5
Ta (1) va (2), suy ra: BH 1 (AEK) = BH L AK 0,5
b. 2,0
0,5
Goi M”, N’ lan luot 13 hinh chiéu cia M, N trén (ABCD). Khong mat tinh tong quat
gia st MM’<NN’. Goi P=MN "M 'N", khi dé:
(MN,(ABCD)) = MPM"'= 45" MM'=BM ' NN'=AN'=a—-BN', MN = PN — PM
= MNCcos45° = PNcos45° — PMcos45° = PN'=PM '=M 'N" (1) 0,5

Do d6: M'N'=+/BN*+BM *? = MNcos45°

Ta cO:MN sin45° = PN sin 45° — PMcos45° = NN'-MM '=a—(BN'+BM )  (2)




Tu (1) va (2) suy ra:
MN (~/2c0s45° +5in 45°) = /2(BN 2+ BM ?) +a— (BN "+ BM )

0,5

>(BN'+BM")+a—-(BN'+BM ") =a 0,5
(BPT Bunhiacpxki)
— MN > (2-+/2)a
5.
(2,0d)
0,5
Goi E 1a giao diém tht hai cia BM va duong tron ngoai tiép tam giac AMC. Ta
ching minh E thudc AF.
That vay tir gidc AFBN ndi tiép nén NAB = NFB
Twong tw MAC = MEC, theo gia thiét NAB = MAC, suy ra: NFB = MEC
Do d6 tir giac BCEF noi tiép. Suy ra CFE = CBE = NBA = NFA = NFE .
Suy ra A, E, F thang hang.
Puong thang BM di qua B va M nén c¢6 phuong trinh: x—y+2=0.
E = AFNBM , suy ra toa dg cua E 1a nghiém cua hpt:
X+y-8=0 X=3
y o — E(35) 0,5
X—y+2=0 y=5
Puong tron (T) ngoai tiép tam giac AMC c6 phuong trinh dang:
x* +y®—2ax—2by+c=0(a*+b*-c>0)
6a+2b+c=-10 a=2 0,5

ViM, Q, E thudc (T) nén ta c6 hpt:{ —24/22b+c=-22 < {b=0 (tm)
6a+10b-c=34 c=-22

Suy ra (T) co pt: x> +y*-4x-22=0.




A la giao diém ciia AE va (T) nén toa dé diém A la nghiém ciia hpt:

X=7

X+y—-8=0 y=1
=

X +y°—4x-22=0 {x=3

Vay A1)

0,5

(2.0d)

C6 ab+bc+ca=1 nén
b?+c*+2=a’+b*+c*+2(ab+bc+ca)-a’=(a+b+c)*—a* =S*-a’
trongd6 S=a+b+c va S?=(a+b+c)>>3(ab+bc+ca)>3=5>+/3.

Khi d6 —— +2b2 RS L 33
b+c°+2 c¢c°+a“+2 a“+b°+2 8

0,5

2 2 2
za 2+ zb 2+ 20223\/§c;> 2aS 2+ ES 2+ 55223\/§Sz
S°—-a®~ S°-b° S°-c 8 S —-a~ S°-b° S°-c 8
3 3 3
o za ~+a+ Zb ~+b+ ZC 2+c23\/§s2
S“—-a S°—-b S —-c 8
3 3 3
Za 2+ 2b 2+ ZC 2-+_SZ’\)’\/§SZ
S —a~ S°-b° S°—-c 8

<~

0,5

4 4 4
@an—a3+bSZb—b3+CSZC—C3+SZ¥SZ
Lai c6 theo Cauchy-Schazw thi
a’ . b* .\ ct N (a® +b*+c?)?
as’—-a® bS*-b® ¢S*—c® S*(a+b+c)—(a’+b’+cd)
B S(a?+b? +c?)? L S(8*-2° _s(s*-2)
S*—(a+b+c)@+b*+c®) S*—(S*-2)* 4S*-4

(Vi (a2 +b? +¢?)? = (Vafa® +vbalb® +4cA/c?)? <(a+b+c)(@ +b*+c?))

0,5

—5(82_2)2+s>ﬁsz@(82_2)2+1>3*/§s
4S°-1) " 8 4S°-1) 8
& 25° 3352 +33>0 < (S—+/3)(252-/35-3) >0

& (S=+/3)2(2S++/3)>0  (ludn dung VS >+/3)

Viay BDT (*) dugc chimg minh, ddu "=" xay ra khi va chi khi a=b=c=

Ta di chung minh

-

0,5

Ghi chi: HS gidi cdch khdc ding van cho diém tdi da.







