SO GD&PT VINH PHUC PE KSCL POI TUYEN HQC SINH G101 KHOI 11
TRUONG THPT YEN LAC 2 MON: TOAN — NAM HQC 2018-2019
Thoi gian 1am bai: 180 phut, khdng ké thoi gian phat dé
Pé thi gébm: 01 trang

Cau 1 (2,0 diém).

cosx +2sinx + 3

a) Tim gia tri 16n nhat, nho nhit cua ham sé: y = . .
2cosxr —sinx + 4

b) Giai phuong trinh: cos2z + (1 + 2cosx)(sinz — cosz) = 0
Céu 2 (1,0 diém). Cho tam gidc ABC ¢6 BC = a, AB = ¢, AC =b . Biét goc BAC = 90° va

a, \Eb, ¢ theo tht ty tao thanh cap sb nhan. Tinh sé do goc B, C.

45 12 & s6 cua 2*"* trong khai trien

Céu 3 (1,0 diém). Cho n 1a mot s6 nguyén duong. Goi a
thanh da thuc cua (z* 4 1)"(z + 2)". Tim n sao cho a,, , = 26n.

Cau 4 (1,0 diém). Cho cac chir s6 0;1;2; 3; 4; 5; 6; 7. Tir 8 chix s6 trén lap duoc bao nhiéu so tu
nhién cé 8 chir s6 d6i mot khac nhau sao cho tong 4 chir sé dau bang tong 4 chit s6 cudi.

u, = 2019

Ciu 5 (1,0 diém). Cho ddy s6 (u,) thoa man: I, 1. Tim cdng thtc sé hang
Uy = "y U 2019"

tong quat va tinh lim v .
Cau 6 (2,0 diém). Cho hinh chép S.ABCD c¢6 day ABCD la hinh thang c6
AD =24, AB = BC = CD = a, BAD = 60° , SA vudng goc véi day va SA = a\3. M va I

I hai diém thoa man 3MB + MS = 0, 4IS + 31D = 0. Mt phing (AMI) cit SC tai N.

a) Chiang minh duong thang SD vubng goc véi mat phang (AMI).

b) Chitng minh ANI = 90°; AMI = 90°.

c) Tinh dién tich cua thiét dién tao béi mat phang (AMI) va hinh chép S.ABCD.

Cau 7 (1,0 diém). Cho ti dién ABCD, goi G la trong tm tam giac BCD,G' 1a trung diém cua
AG. Mot mat phang (o) di qua G' cat cac canh AB, AC, AD lan luot tai B',C', D'. Tinh
AB n AC n AD

AB' AC' AD"

Cau 8 (1,0 diém). Cho n s6 a,, a,, a,,...,a, € [0;1]. Ching minh rang:

17 7720 7300t

l+a +a +a,+...+a) >4’ +a’+a’+..+ar).

Thi sinh khéng dwoc si dung tai liéu.
Can bg coi thi khdng gidi thich gi thém.
Hovaténthisinh:...........ooo il :Sdbdodanh..........ceeeiii



SO GD&PT VINH PHUC PAP AN KSCL POI TUYEN HOQC SINH G101 KHOI

TRUONG THPT YEN LAC 2 11

MON: TOAN — NAM HQC 2018-2019
Dap an gém: 05 trang

I. LUU Y CHUNG:
- Huéng dan cham chi trinh bay mét cach giai véi nhitng y co ban phai ¢d. Khi chim bai hoc sinh
lam theo cach khac néu ding va du y thi van cho diém téi da.
- Diém toan bai tinh dén 0,25 va khdng lam tron.

- Vi bai hinh hoc néu thi sinh khong vé hinh phan nao thi khong cho diém twong @ng véi phan do.

II. PAP AN:
Cau N@i dung trinh bay pié
m
1 | (2,0 diém)
a.(1,0 diem).
Goi y, lamot gia tri cia ham s6 y = cosT + QS.mx i 3. Khi d6 phuong trinh
2cosz —sinz + 4
_cosr+2sinx + 3 ohai c6 nghiem
Yo 2cosx —sinz + 4 o 0,5
Ta c6 phuong trinh
Y, = cosT + 23.1na: +3 & (y, +2)sinz + (1 —2y,)cosz = 4y — 3 (1)
2cosz —sinz + 4
Phuong trinh (1) ¢6 nghi¢ém khi va chi khi:
2
(y, +27 + (1 —2y,)* > (4y, —3)° © 11y’ —24y, +4 <0 & 1 <y <2 0.25
A . 2
Vay maxy = 2,miny = TR 0,25
b.(1,0 diém)
& (cos® z —sin® x) + (1 4+ 2cos z)(sinz — cosz) = 0
Phuong trinh < (cosz — sinx)(cosz + sinz) + (1 +2cosz)(sinz — cosz) = 0
& (cosz —sinz)(sinx —cosz —1) =0 0,5
cosz —sinz = 0
| .
sinx —cosz —1=20
+) Vi cosx—sinm:0<:>tanm:1<:>x:%+k7r. 0,25
+) Véi sinx —cosz —1 =0 & \/asin(x— Z) —ler=—+ k2m,x = k2.
4 2 0,25
Vay phuong trinh ¢6 3 ho nghiém.
2 | (1,0 diém)
0,25

.2 . R .
Ta co: ng = ac. Do tam giac ABC vubng tac6




a b c . .
—— = — = — = b =asinB;c =asinC = acosB.
sinA  sinB  sinC

Suy ra %aQ sin’ B = a* cos B < B = 60°

0,5

Vay A = 90°, B = 60°, C = 30".

0,25

(1,0 diém)

Theo c6ng thtc khai trién nhi thac Newton ta co:

n n n n

(@ + 1y (e +2) = (OO ) =30 ) (32 i)

k=0 i=0 k=0 1=0

0,25

S6 hang chira 2%

2k +1=3n—3
0<ki<n

twong ung vai cap (k,7) thoa man:
= (ki) € {(n,n —3);(n —1L,n — 1)}

LA A A 3n—3 |3 _ n 93 Yn—3 n—1 ol Fyn—1 __ 3 2
Do @6 hé so cua z laa, ,=C'2°C'"°4+C'".2.C0" =8C"+2n

0,5

(n—1)n—2)
6
5.

8C? + 2n? = 26m < 8- +2n? = 26n

Theo gia thiét ta co:
20’ =3n—-35=0n=
Vay n = 5 thoa mén yéu cau bai toan.

0,25

(1,0 diém)

Do 0+1+2+3-+4+5+6+7=28,néndetong 4 chir s dau va tong 4 chir so
cuoi bang nhau, diéu kién la tong do bang 14.

0,25

-Ta lap bo 4 so6 ¢6 tong 1a 14 va c6 chir s6 0 la:
(0;1;6;7); (0;2;5;7);(0; 3;4;7);(0; 3;5;6). Vi mdi bo ¢6 s6 0 trén ttng véi mot bo con
lai khong c6 sb 0 va c6 tong bang 14.

0,25

-TH1: B ¢6 s6 0 dimg trude: C6 4 bo ¢6 chix s6 0, tng véi mbi bo co:
+) Xé&p 4 chir s6 dau c6 3.3! cach.

+) Xép 4 chit s6 cubi c6 4! cach.

Ap dung qui tic nhan c6 4.3.31.41=1728 s6

0,25

-TH2: B6 ¢6 s6 0 ding sau: C6 4 bo ¢o chix s6 0, mdi bo co
+) Xép bo khong co chix s6 0 trudc co 4! cach.

+) Xép bo co chir s6 0 sau co 4! cach.

Ap dung qui tac nhan c6 4.4!.41=2304 s.

Vay c6 1728+2304=4032 s6 thoa man yéu cau bai toan.

0,25

(1,0 diém)

Taco ulll = wl + ol -l =
2019" 2019"

1
u? — ul

'U/3 U2 — 1
Do d6: 290192

o
=
I
(]
@)
[t
<

0,25

0,5




(Lo
Suyra: u' —u, = 1 + 1 + .+ 1 _ 2019
’ 2019'  2019? 2019 2018
. 1— 1 )n—l
Vay u = {/2019 4+ —2019°
" 2018
Taco
1— (o)
1 <u = {2019 + —2019" /5020 = ¥/1.1..1.2020 < L1+ 14202
2018 n 0.25
4201 ( Cosi cho n —1 sb 1 va s 2020)
n
Mt khac lim(1 + 222%) — 1. Vay limu, — 1.
n
6 | (2,0 diém)
a)
0,75
Pit AB = a, AD = b, AS = ¢. Ta 6
— q- - R R . N ol 0,25
BC’:§b, a|l = a,|b| = 2a,|c| =aVN3,ab=a* ac=0,bc=0.
Ta co: SD:b—c,AI:§b+éc,AM:§a+lc. 0,25
7 7 4 4
Suyra: SD.AI = 0,SD.AM =0.Dod6 SD 1. AI, SD 1. AM.Vay SD 1 (AMI). | 0,25
b) 0,5
Tacd: AN = 1a+lb+lc, NI = —1a+£b+ic
2 4 2 2 28 14 0,25
= AN.NI =0 = AN L NI = ANI = 90"
- 3~ 1 37 37 9~
AM = —-a+—-c¢, Ml = ——a+-b+ —c
44 4 7 28 0,25
= AMMI =0 = AM | MI = AMI = 90°.
5) 0,75
Thiét dién tao boi mat phang AMI  va hinh chop S.ABCD lata giac AMNI. Tacd | 0,25




S =S, +95

AMNI ANI AMN

Taco: AM = %,AN = @,NI — “1;2

3027
28

S %AN.NI =

0,25

-, 2 P
Taco: AM.AN = 15a = cos MAN = AMAN = 0 = sin MAN = E
AMAN 42 8

2
~ S, = - AN.AM.sinMAN = 2 V7
2

32
B 3a2\7 n 3a2\7 _ 45027

S —
AMNI 28 32 224

Vay

0,25

(1,0 diém)

Ta c0 bai todn : « Cho tam giac ABC, trung tuyén AM . Mot duong thang d bat ky

cat AB, AM, AC lanluottai B, M,, C,. Khi d6 AB | AC _ AM
AB,  AC, AM,

1

That vay : Ké BE, CF lan luot song song véi B,C,

Tacé BE / /B.M, nén AB _ AP _AM — MP
AB,  AM, AM,
CF / JC.M. nén AC _ AF _ AM + MF
AC, AM, AM,

Mit khac ABME = ACMF(g — ¢ — g) nén ME = MF
Dods AB , AC _AM —ME | AM + MF _, AM
AB,  AC AM AM AM

1 1 1 1 1

0,25

Goi M, N lan luot 1a trung diém cia CD, BG; M', N' 1a giao diém ctia mat phang
(@) Voi AM, AN.
Ap dung bai toan vao tam gidc ACD , ta co:
A AD AM
C AD _,AM
) AC" AD' AM'
Ap dung bai toan vao tam giac ANM , ta co:

0,5




AN  AM AG AN AM AG
= =2 =2 +2 =4 (2)
AN'  AM' AG' AN' AM' AG'
Ap dung bai todn vao tam giac ABG, ta c0:

AB AG AN

|+ l:2 |(3)
AB' AG' AN

AB AC = AD AG

Thay (1), (3) vao (2) ta duoc: + + =3—— =60. 0,25
y (1), (3) vao (2) T 1o T Y ao
(1,0 diém)
Xét tam thirc
fe)=2"—-QQ+a, +a, +a, +...+a)r+(a’ +a°  +a’+..+a) 095
1hmrﬂ):1—ﬂ+a%wz+a—k A4a)+(@®+a’+a’+...+a?) ’
=a(a, — 1)+ a,(a, = 1) + a,(a; — 1) +...+a (a, —1).
Mat khac a,, a,, a, ...., a, € [0;1] nén:
a(a, —1) <0
—-1)<0
| 0/2(&2 ) =0 f(l) <0 0,25
a(a, —1) <0
Ma f(0) =a’+a°+a’+..+a’>>0= f1).f(0) <0 0.5
Do d6 phuong trinh f(z) = 0 ¢6 nghi¢m trén doan [0;1] ’
=(1+4+a +a,+a,+...+a ) -4’ +a’+a’ +..+a%)>0 0,25

A
Suyra 2 2 2 2 2
= {1+a +a,+a,+...+a) >4a’+a’+a’+..+a?)




