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TINH QUANG BINH Mo6n thi: TOAN
PE CHINH THUC LOP 12 THPT
(Dé thi ¢6 01 trang va 05 cau) Thai gian: 180 phut (khong ké thoi gian phat dé)

Cau 1 (2,0 diém).

sinx 4+ cosx +1

J2 + sin 2z

a. Tim gia tri 16n nhat, gia tri nho nhat cua ham sé y =

b. Cho ham sb y:lx

c6 dd thi (C)Vé diém A(—l;l). Tim céc gia tri cia m dé duong thang
— T

(d) cy =mz —m —1 cat d thi (O) tai hai diém phan biét M, N sao cho AM?* + AN? dat gia tri nho nhat.
Cau 2 (2,0 diém).

1

Y A - ” A P s Y
a. Cho ham so f(a;)zm Tinh ti so 6 Voi P:f'(l)+2f'<2)+...+2019f'(2019) va
Q= f'(~1)+2f'(~2)+... +2019f'(~2019).
b. Gidi phuong trinh: log, [3log2 (31‘ — 1) — 1] =zx.
Cau 3 (2,0 diém). A

a. Cho tam giac déu ABC canh 8cm. Chia tam giac nay thanh 64 tam giac
déu canh 1cm bai cac duong thang song song vai cac canh tam giac ABC (nhur
hinh v&). Goi S la tap hop cac dinh cua cac tam giac canh 1cm. Chon ngau
nhién 4 dinh thudc S. Tinh xac suét sao cho 4 dinh duoc chon la 4 dinh cua i
hinh binh hanh nam trong mién trong cua tam giac ABC va cd canh chira cac X
canh cua cac tam giac canh 1 cm & trén. N VAVAVAVAN

B c
b. Tim c6ng sai d cua cp sé cong (u) cH tt ca cac sb hang déu duong va thoa man:

ul + uQ + + UZ(JZ(J = 4(u1 + u2 + + ul()l[))
logg u, + logi u, + 1og§ u, =2

Cau 4 (3,0 diém). Cho hinh chop S.ABCD c6 day la hinh vudng canh a, SA L (ABCD), SA = a. Mot mit phang
() qua CD ct SA, SB lan luot tai M, N. Dat AM = x, véi 0 < z < a.

a. Ta giac MNCD Ila hinh gi? Tinh dién tich tir giac MNCD theo a va x.

b. Xéc dinh x dé thé tich khdi chép S.MNCD bing % lan thé tich khi chop S.ABCD.
Cau 5 (1,0 diém).

a. Cho céc so thuc phan biét a,b > 1. Ching minh rang: log, (loga b) > log, <10ga b).

b. Cho cac sé thuc a, > a, >...>a > 1,(n > 2). Chuang minh rang:

log, (loga a2)+loga_ (loga‘ a3)~|—... +log, (loga an) + log, (loga “1) > 0.



HWONG DAN GIAI (THAM KHAO)

sinxz +cosz +1

\2 + sin 2z

Cau 1a (1,0 diém). Tim gié tri I&n nhat, gia tri nhd nhat cta ham sé y =

Hwéng dan

bat sinx-l—cosx:tE[—\/E;\/E]ésirﬂx:t?—1,khi dé y= t2+1 :f(t),te[—\/g;\/g}.
" +1

1-t

(¢ +1)m
rinn 7(2) = 52 18] = L2 ()< 5.

Taco f'(t)=

:>f'<t>:0:>t:

1?/_2 @x:—%—i—k%r maxy—\/§<:>x:k27r,x:g—l—k27r.
3

Cau 1b (1,0 diém). Cho ham sb y =

Suy ra: miny =

. c6 do thi (C)vé diém A(—l;l). Tim céc gia tri ciia m dé
— T
duwéng thang (d) :y =mx —m —1 cét dd thi (C’) tai hai diém phan biét M,N sao cho AM? + AN?
dat gia tri nhé nhét.

Hwéng dan

Céch 1:

Dé& thay dwdng thang (d) :y = mz —m — 1 ludn di qua diém I(l;— 1) la giao diém cla hai dwdng tiém

can. Taco y' = ~ > 0,Vz = 1 nén dé duwong thang ( ) cét (C) tai hai diém phan biét M, N thi

m < 0. Khi do [( ) udn 1a trung diém cdia doan MN.
Tacd AM? + AN® = (

) —2AMAN—4AI —2AMAN—32 2AMAN *)-

Do A cb dinh nén: néu ta xét duoc AMAN 1asé duwong va trong tam giac AMN cé canh MN nhé nhét
thi tim dwoc gid trj nhé nhat. Ma (C') 1a Hypebol nén khi (d) la duong phan giac cia goc tao béi hai

tiém can thi m = —1 va (d): y = —z cat (C)tai hai diém phan biét M (0;0), N (2—2) va MN nh nhat,
ta c6: AMAN =13+(-1)(-3)=6>0, hon na AM>+AN*=32-12=20. Viy

min(AM2 +AN2) =0 e m=—1.

Céach 2:

Xét phwong trinh hoanh dé giao diém cua (d) cat va (C): mz—m—1=- T =1
— T

& mz’ —2mz +m+1=0 (vi z =1 khong la nghiém).



2 m =0
Dé phuwong trinh ¢ hai nghiém phan biét thi [ =m<0.

m2—m<m—|—1)>0

T, tr,= 2
Theo dinh ly Viet ta co: m41-
.’L’ll’Q = T

Mat khac AM® + AN® = (xl —1—1)2 +(562 —|—1>2 —i—(m(m —1)—2)2 —i—(m(:c —1)—2)2

1 2

AM? + AN :10—@%—7712 (2, 1) + (g, —1)2]—4(m(gc1 ~1)+m(z, 1)) +38
AM? + AN* :18—2(mTH)+m2 (2, +1,) —22,2, —2(s, —|—x2>—|—2}

AM? + AN? :18—@+m2 2—2<mm+1) =16 +2 —m—% >16+4 (—m)ﬁ
= min(AM> + AN?) =20 & —m =16 m=—1.

Cau 2a (1,0 diém). Cho ham s6 f(z) = T Tinh ti s6 g, voi

P = f'(1)+2f'(2)+...+2019'(2019) va Q = f'(—1) + 2f'(~2) + ... + 2019f'(—2019).

Hwéng dan

(g;) 1 Y :c) _ 2019"1In 2019 N f,<_$) _ 2019"In2019 _

- . f'lz),Vx e R.
14 2019° (1+2019w>2 <1+20191,>2 (w), v

Do d6 f'(x) la ham sbé chan, suy ra g(x) = —x.f'(:z:) la ham sb 18.
; 2019 2019 2019 P
Vaynéu P ==Y g(k) thi Q=) g(-k)=-) g(k)=P===1.
k=1 k=1 k=1 Q
Cau 2b (1,0 diém). Gidi phuong trinh: log, [3log2 (3z-1)- 1] — 2.

Hwéng dan

bat log, (Bx — 1) =y = 3z =1+ 2", t phwong trinh da cho ta co:

log, (3y — 1) = 2 = 3y = 1+2°. Nhu thé ta c6 diéu kién z,y €

%;—i—oo va ta dwoc hé phwong trinh:

3r=1+2" .
.- Xétham f(t)=1+2 -3t e
3y=1+2"

%;—l—oo} :>f'(t):2t In2 — 3, ta co:



, Va f‘(t):? In2—3 dbng bién nén ta co

3 3
"t=0e2="—"—ot=log |—|=ac
f<) In2 gQ{an]

3
t=a la didm cyc tidu cta f(t), f(a)=1+2" ~3a <0 nén phuong trinh f(t)=0 c6 ding hai
nghiém ¢t =1t = 3.

Mat khac tr hé phwong trinh, trir theo vé ta co: 3(:1:—y) =2'-2"< 3r+2"=3y+2" hay la

,suyra z=y.

g(a;) = g(y), VOIi g(t) = 3t 4+ 2' ddng bién trén %H—oo

Cudi cung phwong trinh da cho < f(x) =0 zrx=1Lzr=3.

Cau 3a (1,0 diém). A
Cho tam giac déu ABC canh 8cm. Chia tam giac nay thanh 64 /N
tam giac deu canh 1cm béi cac dwong thang song song véi cac

canh tam giac ABC (nhw hinh vé). Goi S la tap hop cac dinh cta VAN
cac tam giac canh 1cm. Chon ngau nhién 4 dinh thudc S. Tinh VAVAVAN
xéc suat sao cho 4 dinh dwoc chon la 4 dinh cda hinh binh hanh /-<>\/<\ KA
nam trong mién trong clda tam giac ABC va c6 canh chra cac A AVAN
canh cla cac tam giac canh 1 cm & trén. SNASANANN AN\
B C
Hwéng dan

Trén canh BC ta cé 9 dinh cla cac tam giac déu canh 1cm (ké& ca B va C), trén dwéng thang tiép theo
song song BC (phia trén BC) ta c6 8 dinh cGia cac tam giac déu canh 1cm, ... cudi cung dén A c6 1

dinh cGa tam giac déu canh 1cm. Ta cé n(S) =9+4+8+4+T7+..+2+1=45.
Nhu thé sb phan tir cia khong gian mau la: n (Q) = C .

Theo yéu cau: néu c6 hinh binh hanh tao thanh tw 4 dinh trong S thi 4 dinh d6 chi cé thé thudc tam
giac déu canh 5cm (ttee la bé di tAt ca cac dinh clia cac tam giac canh 1cm nam trén ba canh BC,
CA, AB va canh ¢6 lién quan dén cac dinh do).

» Trwong hop 1: Cac canh cla hinh binh hanh ndm trén MN ho&c ¢é dang 1 dinh thudc MN.
- C&c hinh binh hanh cé canh nam trén MN va

+ Tao b&i hai doan MN, DE: Ta can chon thém 2 dwéong thdng song song hodc tring véi DM
(ho&c song song tring EN) thi tao ra hinh binh hanh va méi trwdng hop nay co 052 cach. Nhuv vay

c6: C2 4 C? =20 hinh binh hanh.
+ Tao b&i hai doan MN, GF: Lap lai lap luan trén ta cé co: Cf + Cf =12 hinh.

+ Tao b&i hai doan MN, HI: Lap lai 1ap luan trén ta c6 co: C: + C7 = 6 hinh.



+ Tao b&i hai doan MN, KT: Lap lai lap luan trén ta c6 c6: C; + C? =2 hinh.
Vay céc hinh binh hanh cé canh nam trén MN c6 20 + 12 + 6 + 2 = 40 hinh.
- Cac hinh binh hanh cé dung 1 dinh thuéc MN
+ Dinh sb 1 va sb 4: déu c6 4 hinh binh hanh
+ Dinh sb 2 va sb 3: déu c6 3 hinh binh hanh.
Vay cac hinh binh hanh cé dung 1 dinh thuéc MN cé 2.(4 + 3) = 14 hinh.
Do dé trwong hop 1 ta co: 40 + 14 = 54 hinh.

» Trweéng hop 2: Cac canh hinh hanh nam trén DE nhwng khéng thudc MN hodc cé dung 1 dinh
thuéc DE.

So v&i treeng hop 1 thi chi sb té hop gidm di 1, ta lam twong tw va co:
(C2+C2)+(C2+C2)+(C; +C2)+(3+3+2) =28 hinh,

« Trwéng hop 3: Cac canh hinh hanh nadm trén GF nhwng khéng thuéc MN va DE hoac ¢6 dung 1
dinh thudc GF.

Twong tw ta co (Cf + C;) + (022 + 022) + (2 + 2) =12 hinh.

» Trwong hop 4: Cac canh hinh hanh nam trén HI nhwng khéng thudc MN, DE va GF hodc ¢é dung
1 dinh thudc HI.

Taco (C; +C;)+1=3 hinh.
Sé cac hinh binh hanh trong bén trwéng hop la: 54 + 28 + 12 + 3 = 97 hinh.

97 _ 97
CL o 148995

Vay xac suat cantim la: p =

Lwu y:

Dé bai yéu cau cac dinh hinh binh hanh ndm trong mién trong cta tam giac ABC nén sb hinh binh
hanh Ia twong ddi nhé. Néu cac dinh hinh hanh khéng ngoai tam giac ABC thi s& nhiéu hinh hon.

Cau 3b (1,0 diém). Tim cbng sai d cha cap sb cong (u) c6 tt ca cac s6 hang déu dwong va thda

~

u, tu, +...+u :4<ul+u2+...+u
man: { ', , )
log, u, + log; u, +log; u, =2

1010)

2020

Hwéng dan

‘ o 2020(2u +2019d)  1010(2u, +1009d)
Tw phwong trinh dau cuaa hé ta cé: 5 = 4. 5

& 2u, +2019d = 4u, +2018d < d = 2u, = u, = du,u, = Yu,u,, = 27u, thé vao phwong trinh thi hai

17 714
cta hé, ta co:

2 2 2
(log3 5+ log, “1) + (log3 9+ log, “1) + (log3 27 + log, “1) =2. bat log,u =tlog,5=a, ta co

phwong trinh: <a+t)2 +<2+t>2 +(3+zf)2 =23 +2(a+5)t+11+a" =0



—(a + 5) + \/—2&2 +10a — 8 ~(a+5)£y~20* +10a-8

=1= 3 .Suyra u =3 3
~(a+5)4v-20"+10a—8
Vay d =2.3 3 , VOi a = log, 5.

Cau 4 (3,0 diém).
Cho hinh chép S.ABCD c6 day |4 hinh vuéng canh a, SA vudng goéc véi mat phang (ABCD), SA = a.
M6t mét phang (a) qua CD cat SA, SB lan lwot tai M, N. P&t AM = x, v&i 0 < z < a.

a. T gidac MNCD la hinh gi? Tinh dién tich t& giac MNCD theo a va x.
b. X&c dinh x dé thé tich khdi chép S.MNCD bang % lan thé tich khdi chép S.ABCD.

Hwéng dan
a. T giac MNCD la hinh gi? Tinh dién tich t& giac MNCD theo a va x.
Vi ABCD la hinh vuéng nén AB // CD, suy ra AB // (a) do dé AB // MN hay ta c6 MNCD la hinh
thang. Mat khac: CD | AD, CD 1 SA nén CD 1 mp(SAD) suy ra MN L (SAD) suy ra MN | MD.
Vay t&r giac MNCD la hinh thang vuong tai D va M.
Tw dé ta c6 DM la dwong cao clia hinh thang MNCD.

Ta co MN:iAj:a_x:MN:a—x va MA = x nén DM =+/2* +a* . Do d6 ta tinh dién tich
a
CD + MN |.DM 2a — x)\1* + a®
MNCD la: S:( 5 ) :( )2 .

b. X&c dinh x dé thé tich khdi chép S.MNCD bang % lan thé tich khdi chép S.ABCD.

3

Tac6 V. . —1848 = % (1). Ké SH vudng goc vi DM, (H thudc DM), ta c6:

S.ABCD 3 ABCD

MN L (SAD) (theo chirng minh cau a) nén MN _L SH, suy ra SH 1 (MNCD), tr d6 SH la duwdng cao
cta khdi chop S.MNCD.

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

SH _SM _ _a—az__ g a(a—z)

DA~ DM J7* +a? az* + a’

do dé thé tich ca khéi chép S.MNCD la:



afa—2) (2a—2)Ji* +a*  afa—z)(20—2)

1
V':§\/7 2 N 6 @)
: e ale-z)(2a-2) 9 g
Tw (1), (2) va yéu cau bai toan ta cé phwong trinh: G = R
91—;][2—;]_4;»9(1—t)(2—t):4,t:§e(0;1)@t:§e(0;1)<:m:%“.

Vay Vi z = %“ thi thé tich khéi chop S.MNCD béng % l4n thé tich khéi chdp S.ABCD.

Cau 5a (0,5 diém). Cho céac sb thyc phan biét a,b > 1. Chérng minh réng:
log, <loga b) > log, <loga b) .

Hwéng dan
Pat log, b =1>0,t = 1= b= a'. Khi d6 b4t dang thirc can chirng minh twong dwong voi:
log, t > log , (t) & (t — 1)loga t>0 (*.
Néu ¢ > 1 thi t—1>0&10gat>0:>(*> dang.
NéuO<t<lthit—1<0&log t<0= (*) dung. Vay ta cé diéu can chirng minh.
Cau 5b (0,5 diém). Cho cac s thyc a, > a, >...>a_ > 1,(n > 2). Chang minh rang:
loga1 (loga1 a2) + loga? (loga2 a3) +...+ loga‘H <loga’n71 an) + logan (logan “1) >0.

Hwéng dan

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

log (loga a2) + log, (loga( ag) > log, (loga a2) + log, (loga‘ a3)
< log, (loga a2)+loga (loga as) > log, (loga a,.log, a3) = log% (loga a3).

Lap lai 1an nova:

loga2 (loga] as) + loga3 (loga3 a4) > loga3 (loga1 ag) + 10ga3 (log% a4)

< log, (loga ag) + log, (loga_ a4) > log, (loga a,.log, a4) = log, (loga a4>.

Cw tiép tuc I&p lai nhu thé ta 1an lwot thay dwoc co sb ngoai cling cla logarit va sé 13y logarit trong
cuing (chd y méi lan thay thi co' sb a, khong dbi), ky hiéu vé trai 1a P, cubi ciing ta co:

P >log, (loga an)—Hoga (loga al) = log, (loga a .log al) = log, <loga al) =0 (dpcm).
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