TRUONG THPT CHUYEN BAC NINH PE KIEM TRA CUOI HE NAM 2019
TO TOAN - TIN Mén: TOAN 11 (Danh cho 16p 11 Toan)
(beé gom 01 trang) Thoi gian: 150 phiit, khéng ké thoi gian phdt dé
Cau 1 (2,0 diém).

a) Goi z,, z, la hai nghiém phitc ctia phuong trinh z* —z+1=0. Tinh gia tri cla biéu thuc
:| 2020 2020|

Z

b) Mot cong ty mudn lam mot duong 6ng dan dau tir mot kho & vi tri 4 & trén bd bién dén
mot vi tri B trén mdt hon ddo (xem hinh minh hoa). Vi tri B trén hon ddo cach bo bién
6 km, goi C 13 diém trén bd bién sao cho BC vudng goc v6i bd bién. Khoang cach tir 4
dén C 1a 9 km. Nguoi ta can xéac dinh mot vi tri D trén doan bd bién AC dé lép 6ng dan
theo duong gip khiic ADB. Tinh khoang cach AD dé sb tién chi phi cho viéc lap dat
duong 6ng dan 13 thip nhat, biét rang gia dé lip diat mdi km duong dng trén bd 1a 100
triéu dong va dudi nude 1a 260 triéu dong.

Cau 2 (2,0 diém).

a) Cho phuong trinh log? (x— 2)2 +4(m—5)log,
2 21X

—8m—4=0. Tim tat ca gia tri thuc

2;41.
2

b) Cho da thirc P(x)=(Qx+1)° +2x+1)* +(2x+1)’ +...4+(2x+1)'. Tim hé s6 cia x
trong khai trién da thirc P(x) va so sanh hé s6 d6 véi 666000.

ctia tham s6 m dé phuong trinh di cho c6 nghiém thudc

Céu 3 (2,0 diém). Cho day s thuc (x,) xac dinh boi x, =3 va x,,, = \/21 +./2x, +6 v&i moi

n=1,2,... . Chimg minh ring ddy s0 (x,)c6 gi6i han hiru han va tinh gi¢i han do.

Céu 4 (2,0 diém). Cho tam gidc ABC c6 AB< AC, duong tron w ndi tiép tam gidc ABC cd
tam [ va tiép xtc v6i cac canh BC,CA, AB lan luot tai cac diém D,E,F . Duong tron
ngoai tiép tam gidc AEF cit dudng tron ngoai tiép tam gidc ABC tai hai diém A, P dong
thoi cat dudng théng AD tai hai diém A4,K. Hai duong théng PI,EF cét nhau tai diém
H, dudng tron ngoai tiép tam giac DKH cit dudng tron w tai hai diém D, N.

a) Chirng minh rang hai duong thang DH va EF vubdng goc voi nhau.
b) Chimg minh ring dudong tron ngoai tiép tam gidc BNC tiép xuc voi duong tron w .

Cau 5 (2,0 dlem). Cho R la tap cac s6 tu nhle,n co 7 chu’ s6 lap duoc tir hai chir sg I va 2,. Ta
xdy dung tap con S cua R theo quy tac sau: phan tr dau tién cua S co thé chon bat ki
phan tr nao cua R; hai phan tor phan biét cia S phai co it nhat ba cdp chir s6 ¢ ba hang
nao d6 khac nhau. (chang han hai phan tir 1.111.111 va 1.111.222 13 phén biét vi c6 ba cip
chir s6 ¢ hang tram, chuc, don vi 1a khac nhau). Chimg to rang, theo quy tic ndy, véi moi
cach xay dung tap S, s6 phan tr cia § khong vugt qua 16.
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TRUONG THPT CHUYEN BAC NINH

DA DE KIEM TRA CUOI HE 2019

TO TOAN — TIN MON: TOAN 11 (Danh cho 16p 11 Tosn)
Thoi gian: 150 Phut, khong ké thoi gian phat dé
Cau Noi dung trinh bay Piém
1.2 | Tinh gid trj ciia biéu thicc P =|z}"" —23™)|. 1,0
Taco 2 —z+1=10=| 2 2 .
_1 VB,
) 0,5
3 3
3 3 i — i
Do (1+J§i) :(1—61') ——8 nén V3] [1=3i =1,
2 2
2020 3.673
1++/3i 143 14+3Bi 143,
Suy ra = . =— va
2 2 2 2
2020 3.673
1=V3i) 1B 1=VB 143 0,5
2 2 2 2
Tuxdosuyra P= |zf°2° — z§°2°|z‘\/§i‘:\/§.
1.b | Tinh khodng cich AD dé sé tién chi phi thip nhit... 1,0
Pit AD = x km, (0<x<9).Tacd CD=9—x; BD=4/36+(9—x)’
, 0,5
Gi thanh 18p dt 1a: 7=100x +2604/36 4 (9 — x)* = 20.|5x +13,/36 + (9 — x)’
Xétham sé f(x)=5x 41336 +(9—x)", (0<x<9).
Ta co
/ 9—x 2
f(x)=5-13. . =0 < 536+ (9—x) =13(9—x)
36+ (9—x)
x<9 x<9 13 0,5
= = S X=—
2536+ (9—x)"|=169(9—x) (9—x) =220 2
144
Lép bang bién thién cia ham sé f(x) trén (0;9) ta thdy ham s dat gia tri nho nhat khi
x:%. Vay AD =6.5 km.
Cau Noi dung trinh bay Piém
2.a , . .
Tim tat ca gia tri thuc cua tham s6 m dé phwong trinh coé nghiém thudc %;4] . 1,0
Piéu kién: x> 2. Ta co:
log} (x—2)" +4(m —5)1og1L2—8m —4=4logZ(x—2)+4(m—5)log,(x—2)—8m{ 0,5
2 2




bat log, (x—2)=1¢ véi x €

2;4‘ =te [—1;1]
2

2
—5t—1
PT tré thanh t2+(m—5)t—2m—120<:>%:m

2
Xét ham f(t):%,te[—l;l].Tacéz 7(t)= -

2
L‘”Z“@ Vi €[-1]]

Do 6 f(l):_sgf(z)gf(_1):§,vte[_1;1]
Do d6 phuong trinh logzl (x—2)2 —i—4(m—5)logl%—8m—4 =0 c6 nghiém thudc

2 2 v
2
2

@—nggg.

0,5

2.b

Tim hé sé ciia x* trong khai trién da thirc ...

1,0

Hé s cantim1a a =4.(C; +C; +..+C>)

0,5

Rt gon dé c6 a = 4(C3, — C}) = 666.596 > 666.000.

0,5

Noi dung trinh bay

Piem

Cho ddy sé thuc (xn) xdc dinh boi x, =3 va xn+1:\/21+,/2xn+6 voi moi

n=1,2,... Chirng minh ring day so (x, ) cd giéi han hitu hgn va tinh giéi han do.

2,0

Bang quy nap, ta dé dang chting minh duoc x, >3 Vn=12,..
Taco x, =3>3

Gid sir x, >3. Khi d6 x,,, = /214 /2%, +6 >y21-++12 >3 theo nguyén Iy quy nap
suyra x, >3,VneZ".
Taco x, =3,x, =21+ 25, + 6 <21+ 4 =5

Gia st x, <5.Khido x,,, = J21 +4/2x, +6 <2144 =5 theo nguyén ly quy nap
suyra x, <5,Vn€Z".Toém lai ta dd ching minh dugc 3<x, <5, Vn=1,2,...

()

0,5

Tacod x, <x,. Gidsu x, | <x,. khido

2, —x (212 46) (214 zxn_1+6>:\/2xn+6—\/2xn1—|—6>

— n+1
xn+1 + xn xn+1 + xn xn+1 + xn

n+l1 n

Vay theo nguyén Iy quy nap toan hoc suy ra diy sb da cho la diy sb ting.
Day (x,) tang va bj chan trén do d6 day c6 gidi han hitu han.

0,5

Pt lim =1,tacd 3<L<5. Tl x,,=121+2x, +6,9n1=12,... cho n— +o0

n—+00

ta duoc

L=21+20+6 . (2)

Vi diéu kién 3< L <5 tacod

0,5




(2) & L' =21++21+6 (L' —25)+ (421 + 6] =0
10—27

2
i -
4+2L+6 4+2L+6

(L -25)+ & (L-5)L+5- =0 (3)

Y 2

Dé thay L +5——F=>0 V3< L <5. Vay phuong trinh (3) c6 nghiém du
y 1 he y phuong (3) cong y

nhat

L=35.Vaydaysb (x,)co6 giéi han hiruhanva va lim x, =5

n—-+00

0,5

Noi dung trinh bay

Piem

Cho tam gidc ABC c6 AB< AC, dwong tron w ndi tiép tam gidc ABC c6 tam I va
tiép xiic véi cac canh BC,CA, AB lin lwot tai cdc diém D,E,F . Pwong tron ngogi
tiép tam gidc AEF cit dwong tron ngoai tiép tam gidc ABC tai hai diém A,P dong
thoi cit dwong thing AD tai hai diém A, K. Hai dwong thing PI EF cit nhau tai
diém H, dwong tron ngogi tiép tam gidac DKH cdt dwong tron w tai hai diém D,N.
a) Chirng minh r&‘ng hai dwong thang DH va EF vuéng goc vdi nhau.
b) Chirng minh rang dwong tron ngoai tiép tam giac BNC tiép xuc voi dwong
tron w.

2,0

a) Ki hiéu (XY) la duong tron duong kinh XY va (XYZ ) 1a duong tron ngoai tiép tam
giac XYZ .

D& thdy duong tron (AEF) 1a dudng tron dudng kinh AL Suy ra IK 1 AK , do d6 IK 1a
truc dang phuong cta hai duong tron (47) va (D).

Goi M 1a giao diém cua EF va BC.

Tacod P, =MF.ME=P,, =MD’ =P,,,,, suy ra M thudc tryc dang phuong ciia

M /(AL
hai duong tron (A7) va (DI). Suy ra M, K, I thang hang.
Duong tron w tiép xac vo1 cac canh BC, CA, AB tai D, E, F suy ra

DB EC FA =1= AD,BE,CF ddng quy (theo dinh 1y ceva). Nén theo tinh chit co

DC EA FB
ban cua hang di€m diéu hoata co (M,D,B,C)=—-1= H(M,D,B,C)=—1 (1).

0,5

Taco

0,5




AFP = AEP = PFB = PEC
. APFB~APEC(g—g)— L _FB _BD

PBF = PCE (cung chan cung AP) PE EC (D
D& thdy 7 1a diém chinh giira cung EF cta dudng tron (AEF), suy ra PI 13 phan giac cla
1713\E:>E:E (3). T (2), 3) taco ﬂ:ﬂ, lai c6 HFB = HEC nén suy ra

PE EH EH EC

HB FB BD
~HC EC (D
Tu (1) va (4) theo tinh chat cia chum diéu hoa suy ra DH | EF.

AHFB ~ AHEC (g — g) = — HD 1aphan gidc cia BHC  (4).

(.

b) T BC, EF, IK dong quy tai M va IK 1| DA,DH 1 EF suy ra DM 1a duong kinh
ctia duong tron ngoai tiép tam giac DKH. Goi S 1a trung diém DM, suy ra SD = SN ma

ID = IN, suy SI 1a trung truc ciia DN. Ta lai c6 SD 14 tiép tuyén cua duong tron w, suy 0.5
raSNlatiéptuyéncia w  (5).
Tae (M,D,B,C)=—1 va S la trung diém MD, nén theo hé thirc Niu ton ta cé
SD* = SB.SC ma SD = SN, suy ra SN 2 = SB.SC, suy ra SN la tiép tuyén cia duong
tron ngoai ti€p tam giac BNC (6). ) ’
T (5) va (6) suy ra dudong tron ngoai tiép tam gidc BNC ti€p xuc véi duong tron w. 0,5
Nhin xét: C6 thé chirng minh ND la phén gidc ciia BNC, tiv dé xét phép vi tw tim N
bién D thanh D, (véi D, la giao diém ciia ND voi dwong tron (BNC) ) dé chirng minh
dwong tron ngoai tiép tam gidc BNC tiép xiic véi dwong tron w.
Cau Noi dung trinh bay Piém
5 | Churng to rang, theo quy tic nay, voi moi cdach xdy dung tdp S, so phan tir cua S 2.0
khong vwot qua 16. i
V&i mdi sé a €S, ta ki hiéu S, 1a tap hop cac s6 b cua R sao cho b khac a tai ding
mot vi tri chit s ¢ 1 hang nao dé, hoic trung vo1 a . Khi do, véimoi a,taco | S, |=8. 0.75
9
Nén » | S,[=8.[S| (¥)
acsS
Bay gio lai ching to, voi 2 phan tir a,b phan biét trong S thi ta c6 S NS, =a.
That vay, vi néu ¢ s ¢ € S, NS, thitacd c khac a ¢ nhiéu nhat 1 chit s6, ma b khac 0,75
a & it nhat 3 chit s6 nén ¢ khac b & it nhit 2 chit s6, mau thudn véi viée ¢ thude S, .
Khi do ta co Zl S 1=l US, |<| RI=27(**). T (*) va (**) ta suy ra dpcm. 05
acs 9

acs
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