SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH NAM 2019 - 2020

Mon thi: TOAN .
PE CHINH THUC LOP 12 THPT.
TINH QUANG BINH Thoi gian: 180 pht (khong ké thoi gian phdt dé).

(Pé thi ¢ 01 trang va 05 cau)
Cau 1 (2,0 diém).

sinx +cosz +1

J2 + sin 2z

a. Tim gia trj 16n nhét, gia tri nho nhat caa ham sé y =

b. Cho ham sé y = c6ddthi C vadiém A —1;1 . Tim céc gié tri cia m dé duong thing

1—2
d :y=mz—m—1 citddothi C taihai diém phan biét M, N saocho AM?* + AN? dat gia tri nho nhét.

Cau 2 (2,0 diém).

a.Chohamsé f z :;.Tinhtisé E,Vc’yi P=f'"1+2f"2 4+..4+2019f' 2019 va
1+ 2019 Q

Q=/f"—14+2f" —2 +...4+2019f' —2019 .
b. Giai phuong trinh: log, [3log, 3z —1 —1|==.

Cau 3 (2,0 diém). A
a. Cho tam giac déu ABC canh 8cm. Chia tam giac nay thanh 64 tam giéac
déu canh 1cm béi cac dudng thang song song voi cac canh tam gidc ABC
(nhu hinh v&). Goi S la tap hgp cac dinh cua cac tam giac canh 1cm. Chon
ngau nhién 4 dinh thudc S. Tinh Xxé4c suét sao cho 4 dinh dugc chon la 4 dinh
cua hinh binh hanh nam trong mién trong cua tam giac ABC va c6 canh chua TAVAVAVAN
cac canh cua cac tam giac canh 1 cm ¢ trén. VAVAVAN

B C

b. Tim cong sai d cia cap s0 cong u, O tat ca cac so hang déu duong va théa man:

U+ Uyt Uy, = 4 U+ u, U
log? u, + log? u, +log’ u,, =2 '

Cau 4 (3,0 diém). Cho hinh chép S.ABCD c6 day 13 hinh vuéng canh a, SA L (ABCD), SA = a. Mot mat
phang « qua CD cit SA, SB lan luot tai M, N. Dat AM = x, v6i 0 < z < a.

a. Tt gidc MNCD la hinh gi? Tinh dién tich tir giac MNCD theo a va x.

b. Xac dinh x dé thé tich khéi chop S.MNCD bang % lan thé tich khéi chop S.ABCD.
Cau 5 (1,0 diém).

a. Cho cac sé thyc phan biét a,b > 1. Ching minh rang: log log b >log, log b .

b. Cho céc s thuc a, > a, >...>a >1, n >2 .Ching minh ring:

loga1 log a, +log, log a, +..+log log a +log log a >0.



HUONG DAN GIAI (THAM KHAO)

sinx +cosz +1

J2 4 sin 2z

Cau 1a (1,0 d@iém). Tim gié tri I6n nhat, gi tri nho nhat ciia ham s y =

Huwéng dan.

. 1
bat Sinx+cosx:tE[—\/E;\/E}ésin%::ﬁ —1,khidé y = Lf =ft ,te[—\/g;\/ﬂ.
t*+1
) 1—t
Taco f't = =f't =0=t=1.
41y +1

Tinh f —2 :%;f\@ :%’fl =2,

1—\/5 3

\/_ <:>:L’:—Z+k27r; maxy:\/§<:>x:k27r,:z::g+k27r.
3

Cau 1b (1,0 diém). Cho ham sb y =

Suyra: miny =

; co6ddthi C vadiém A —1;1 . Tim céc gia tri cia m dé duong
— X

thaing d :y = maz —m —1 catdothi C tai hai diém phan biét M, N sao cho AM?* + AN? dat gia tri nho
nhat.
Hudéng dan.

Cach 1:
Dé thiy duong thang d :y = mz —m —1 ludn di qua diém I 1;—1 1a giao diém cua hai duong tiém can.

Taco y' = > 0,Vz = 1 nén dé duongthang d cat C tai hai diém phan biét M, N thi m < 0.

2
11—z

Khidé I 1;—1 1ludn la trung diém cia doan MN.
N ) - 9 - NN
Taco AM®> + AN®> = AM + AN —2AMAN = 4AI —2AMAN =32 —-2AMAN (*).

Do A ¢é dinh nén: néu ta xét dieoc AMAN 1436 dirong va trong tam gidc AMN c6 canh MN nhé nhdt thi tim
dwoc gid tri nhé nhat. Ma € 1a Hypebol nén khi d 1a duong phéan giac cua goc tao bai hai tiém can thi
m=—1va d :y=—x cat C taihai diém phan biét M 0;0 ,N 2;—2 va MN nho nhit, ta co:

AMAN =13+ —1 —3 =6>0,honnira AM? + AN? — 32 —12 — 20. Vay

min AM® + AN° =20 m=—1.

Céch 2:

Xét phuong trinh hoanh d6 giao diémcua d citva C :mz—m —1= ,x =1

— T

& ma® —2mx +m+1=0 (vi z =1 khong la nghiém).



, m = 0
Dbé phuong trinh ¢6 hai nghiém phan biét thi § =m <0.
m - —m m+1 >0

T, +x, =2
Theo dinh ly Viet ta co: m4+1-
1'11}2 =
m

2 2
Matkhac AM> + AN” = 2 +1 + 2,41 + maz —1 -2 + maz, —1 —2

) ) 2m+1 ) 2 2
AM* + AN " =10— —+m r,—1 + z,—-1 ]—4mx1—1 +m z,—1 +8
m
9 5 2m+1 9 2
AM* + AN =18 — —+m v, +z, —2rw,—-21 +7I, +2]
m
) ) 2m+1 ) 2m+1 1 1
AM* +AN" =18~ —-+—+m"2————| =16+ 2|-m——|>16+4 | - .——
m m m —m
= min AM? + AN? =20 —-m=1<m=—1.
A o R Y A 1 s 9 ,(P 7=
Cau 2a (1,0 diem). Choham so f © = ———— . Tinhtiso —, voi
1+ 2019°

P=f"1+2f"2 +..+2019f' 2019 VA Q= f' —1 +2f' —2 +...+2019f' —2019 .

Huoéng dan.
foo— L g, o 202009 L 012009
Dod6 f' z lahamsbchin,suyra g z = —z.f' = lahamsd lé.
2019 2019 2019 P

Vaynéu P=-Y gk thiQ=> g -k ==Y gk :P:>5:1.
k=1 k=1 k=1

Cau 2b (1,0 d@iém). Giai phuong trinh: log, [3log2 3z—-1 — 1] = .
Huoéng dan.

bat log, 3r —1 =y = 32z =1+ 2’, tu phuong trinh di cho ta c6:

log, 3y —1 =2 =3y =1+2".Nhu thé ta co diéu kién z,y € va ta dugc hé phuong trinh:

1
3

3r=1+2"

. Xétham ft =14+2' -3t e = f't =2'In2 -3, taco:
3y=142"

1
—;+o00o
3



1 R A LA .
§;+oo ,va f't =2'In2— 3 dong biennéntacd t =«

3 3
't =02 ="tot=log |—|=ac
/ In2 gQ[an] @

ladiémcyctiéucia f ¢t , f @ =1+2° —3a <0 nén phuong trinh f ¢t = 0 c6 ding hai nghiém
t=1t=3.

Mt khac tir hé phuong trinh, trirtheo vétaco: 3 z —y =2/ —2" < 3z +2" =3y +2' hay la
gz =gy ,V6i gt =3t+2" ddngbién trén

1
g;—i—oo ,suyraz =vy.

Cubi cung phuong trinh ddcho < f =z =0 < ¢ =1,z = 3.

Céu 3a (1,0 diém).

A

Cho tam gidc déu ABC canh 8cm. Chia tam giac nay thanh 64 tam giac /\

déu canh 1cm baéi cac duong thang song song véi cac canh tam giac /\

ABC (nhu hinh v§). Goi S la tap hgp cac dinh cua cac tam gidc canh /\

1cm. Chon ngau nhién 4 dinh thugc S. Tinh XAc suét sao cho 4 dinh IN/NN/N

duoc chon 1a 4 dinh caa hinh binh hanh nam trong mién trong cua tam /<\ /\/\/\/\

gidc ABC va c6 canh chira cac canh caa cac tam giac canh 1 cm ¢ trén. a

VAVAVAVAVAVAVAVAN

B C

Huwéng dan.

Trén canh BC ta ¢6 9 dinh ciia cac tam giac déu canh 1cm (ké ca B va C), trén dudng thang tiép theo song
song BC (phia trén BC) ta c6 8 dinh cila cac tam giac déu canh 1cm, ... cudi ciing dén A ¢6 1 dinh cta tam
giacdéucanhlcm. Tacon S =9+ 8+7+...+2+1=45.

Nhu thé s6 phan tir ciia khong gian mau lacn Q@ = C.., .
Theo yéu cau: néu co hinh binh hanh tao thanh tir 4 dinh trong S thi 4 dinh d6 chi c6 thé thudc tam giac déu

canh 5cm (tuc 14 bo di tat ca cac dinh cua cac tam giac canh 1cm nam trén ba canh BC, CA, AB va canh ¢
lién quan dén cac dinh d6).

« Truwdong hep 1: Cac canh cua hinh binh hanh nam trén MN hoic c6 ding 1 dinh thugc MN.
- C4c hinh binh hanh c6 canh nam trén MN va

+ Tao boi hai doan MN, DE: Ta can chon thém 2 dudng thing song song hoic triing véi DM (hoic song
song tring EN) thi tao ra hinh binh hanh va méi truong hop nay ¢ C? cach. Nhu vay c6: C2 + C? = 20
hinh binh hanh.

+ Tao bdi hai doan MN, GF: Lap lai lap luan trén ta co co: Cj + CZ =12 hinh.

+ Tao boi hai doan MN, HI: Lap lai 13p luan trén ta c6 c6: C7 + C = 6 hinh.



+ Tao boi hai doan MN, KT: Lap lai 1ap luan trén ta c6 c6: C. + C. =2 hinh.
Vay céc hinh binh hanh c¢6 canh nam trén MN c6 20 + 12 + 6 + 2 = 40 hinh.
- Cac hinh binh hanh c¢é dang 1 dinh thuoc MN
+ Binh sb 1 va s6 4: déu c6 4 hinh binh hanh
+ binh sb 2 va s6 3: déu ¢ 3 hinh binh hanh.
Vay cac hinh binh hanh ¢6 dang 1 dinh thuoc MN c¢6 2.(4 + 3) = 14 hinh.
Do d6 truong hop 1 ta cd: 40 + 14 = 54 hinh.
« Truong hop 2: Cac canh hinh hanh ndm trén DE nhung khong thudéc MN hodc c6 dung 1 dinh thugc DE.

So véi trudng hop 1 thi chi sé t6 hop giam di 1, ta 1am tuong ty va co:
Ci+C; + C+C; + C)+C) + 3+3+2 =28 hinh,

« Trudng hep 3: Cac canh hinh hanh nim trén GF nhung khong thuoc MN va DE hoic c¢6 dung 1 dinh thugc
GF.

Tuongtutacd C. +C. + C.+C. + 2+2 =12 hinh.

« Trudng hep 4: Cac canh hinh hanh nim trén HI nhung khong thuoc MN, DE va GF hoic c6 ding 1 dinh
thudc HI.

Tacd C; +C; +1=3 hinh.
S6 cac hinh binh hanh trong bén truong hop 1a: 54 + 28 + 12 + 3 = 97 hinh.

PR SIS WA 97 97
Vay xacsuatcantimla: p = —- = :
CL 148995

Luuy:

Pé bai yéu cau cac dinh hinh binh hanh niam trong mién trong cua tam giac ABC nén s hinh binh hanh 1a
tuong ddi nho. Néu cac dinh hinh hanh khdng ngoai tam giac ABC thi s& nhiéu hinh hon.

Cau 3b (1,0 diém). Tim cong sai d ciia cap s6 cong u_ co tat ca cac s6 hang déu duong va thoa man:
U+ Uyt o+ Uy =4 U U AU
logz u, + logi u, + logi u, =2 '
Huoéng dan.

. . 2020 2u, +2019d 1010 2u, +1009d
Tu phuong trinh dau cua hé¢ ta co: 5 =4. 5

& 2u, +2019d = 4u, +2018d < d = 2u; = u, = du,u, = Yu,u, = 27y, thé vao phuong trinh thir hai
cua hé, ta co:

log, 5 + log, u, ’ + log, 9 +log, v, ’ + log, 27 +log, v, = 2. bt log, u, = t,log, 5 = a, ta c6 phuong

trinh: a+t2+ 2+t2+ 3+t2:2<:>3t2+2 a+5t+11+a*>*=0



—a+5 ++v-2a% +10a -8 ~ 45 2041008

=1= 3 .Suyrau =3 3
~ 445 £y-2a2110a-8
Vay d = 2.3 3 , VoI a =log, 5.

Céu 4 (3,0 diém).

Cho hinh chép S.ABCD c¢6 déy 1a hinh vudng canh a, SA vudng géc véi mat phang (ABCD), SA = a. Mot mit
phing a qua CD cit SA, SB lan lugt tai M, N. DPat AM = x, v6i 0 < z < a.

a. Tir gidc MNCD la hinh gi? Tinh dién tich tir giac MNCD theo a va x.
b. Xéc dinh x dé thé tich khbi chop S.MNCD bang % lan thé tich khdi chop S.ABCD.

Huéng dan.
a. Tir gidc MNCD la hinh gi? Tinh dién tich tir giac MNCD theo a va x.
Vi ABCD la hinh vudng nén AB // CD, suy raAB // « do d6 AB // MN hay ta c6 MNCD la hinh thang. Mat
khac: CD L AD, CD L SAnén CD L mp(SAD) suy ra MN _L (SAD) suy ra MN _L MD.
Vay tia giac MNCD la hinh thang vudng tai D va M.
Tur d6 ta co DM la duong cao cua hinh thang MNCD.

s MN _ SM _a-

Tac o T o MN =a—x vaMA=xnén DM = 2> + o . Do d6 ta tinh dién tich
a
. CD + MN .DM 20 —x \x' +a®
MNCD la: § = > — 5 .

B C

b. Xac dinh x dé thé tich khdi chép S.MNCD bing % lan thé tich khéi chép S.ABCD.

3

Taco V. = %SA.S — - (1) Ke SH vudng goc vGi DM, (H thujc DM), ta 6:

S.ABCD ABCD

MN _L (SAD) (theo ching minh cau a) nén MN _L SH, suy ra SH | (MNCD), tir d6 SH 1a duodng cao cua khdi
chop S.MNCD.

Trong hai tam giac vudng déng dang SHM va DAM ta c6:

SH SM  a-—= ~oSH —

DA DM [

do d6 thé tich caa khdi chdp S.MNCD Ia:

aa—2x
2 2
T +a



1] aa—z 20—z’ +a

V==, .
3 i + 2 6

o aa—2 20—1z 2 a®
Tu (1), (2) va yéu cau bai toan ta c6 phuong trinh: : = R

oli—Zll2—%lcamo1—t 2t —4t=Lc 0l ot=2c0l ez=22
a a a 3 3

Vay Véi T = %‘L thi thé tich khéi chop S.MNCD bing % lin thé tich khéi chép S.ABCD.

Cau 5a (0,5 diém). Cho céc sb thuc phan biét a,b > 1. Ching minh rang: log, log b > log, log b .
Hwéng dan.

bit log b=t > 0,¢t =1=-b = a'. Khi d6 bat dang thic can ching minh tuong duong voi:

log, t>log, ¢t < t—1log t>0 (™).

Néu¢>1thit—1>0&log t>0= * ding

NéuO<t<1thit—1<0&log t<0= * dung. Vay tacé diéu can ching minh.

Cau 5b (0,5 diém). Cho cac sé thuc a, > a, >...>a_  >1, n >2 . Ching minh ring:

logal loga1 a, + log% log% a, +...+ logaﬂ log, a, + logan’ logan a, >0.
Hudéng dan.

Ap dung bat dang thirc trong cau 5a, ta co:

log log a, +log log a, >log log a, +log log a,

& loga1 loga1 a, + loga2 log;a2 a, > log;a2 loga1 aQ.loga2 a, = log% log;a1 a, -
Lap lai lan nita:

log log, a, +log log a, >log log a, +log log a,

< log, log, a, +log, log a, >log log a,log a, =log log a, .

Ctr tiép tuc lap lai nhu thé ta 1an luot thay dwoc co sé ngoai cling cua logarit va sb 1ay logarit trong cuing (chu
y mdi lan thay thi co s6 a, khong doi), ky hiéu vé trai 1a P, cudi cung ta co:

P >log, loga1 a +log log a =log log a .log a =log, loga1 a, =0 (dpcm).



