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PE THI CHINH THUC

Bai 1. (4 diém)
Gidi phuong trinh: log, (z +2) +log, z = log,  (z +2015) +log,  (x +2016).

Bai 2. (4 diém)
Cho ham s6 f(z)=2"—3z va hai s6 thuc a, b thoa man cac diéu Kkien:
a>2018"" >1; f(log,  a)+2 = f(log,,,b). Tinh log, (a+b).

Bai 3. (4 diém)

Cho ham s6 y = (z° —1)* ¢6 d6 thi (C). Xét diém M di chuyén trén (C) va c6 hoanh
do6 m € (—1;1). Tiép tuyén ciia (C) & M cit (C) tai hai diém A, B phan biét va khac M. Tim
gia tri 16n nhit cua tung d6 trung diém I caa doan thang AB.

Bai 4. (5 diém)

Cho hinh ling try tam giac ABC.A'B'C’ c6 ddy ABC' la tam giac vudng can & A Voi
BC = 2a vahinh chiéu cia A’ 1én mit phang (ABC) tring véi trung diém BC. Biét rang dién

tich cua ta giac BCC'B’ bang 6a”.
a) Tinh theo « thé tich caa hinh lang try da cho.

b) Tinh theo a thé tich cua hinh tru nho nhit c6 hai day lan luot nam trén hai mat phang
(ABC),(A'B'C") va chtra toan bo lang tru da cho bén trong.

Bai 5. (3 diém)
Cho céc s6 thuc a,b, ¢ € (1;4-00) thoaman ¢'° <b va log b+2log, c+5log a =12.
Tim gia tri nhé nhat cua bicu thuc P = 2log, ¢ +5log b+10log, a.

HET



PAP AN
Bai 1. (4 diém)
Gidi phuong trinh: log_(x +2) +log, = log, .(z +2015) +log, (x +2016)
Cach 1:
Xétham sd f(z) = log, (z +2) —log,, ,(z +2016) + log,  —log, (= +2015),2 >0

fl(z) = 1 B 1 + 1 1
(2 +2)In5 (r +2016)In2019  zIn3 (z +2015)In2018

_ (z +2016)In2019 — (z + 2)In5 N (x +2015)In2018 — z1n 3 > 0,Vz > 0

(z +2)(x +2016)In2019.1n 5 z(z +2015)In2018.1n 3

= f ddng bién trén khoang (0;+c0) .
Suy ra phuong trinh f(z) = 0 ¢0 tdi da 1 nghiém trén khoang (0;+o00).
Ma £(3) = 0 nén phuong trinh c6 nghiém duy nhat z = 3.

Céch 2:
x+2 x x + 2015 x + 2016
Phuong trinh < log. —— +log, — =lo —+1lo — (*
8 & 5 83 3 S 2018 Santo 2019 )
Ta thay néu z = 3 thi hai vé déu biang 0.
Néu x> 3 thi £>—x+2015 >1va z+2 > Z 12016
3 2018 5 2019
x x + 2015 x +2015 x + 2015
= log, — > log, ——— = log_ 2018.1o —>1o ————va
%3 %9018 & Bas o018 s o018
x+2 x + 2016 x + 2016 x + 2016
log. —— > log. ————— = log_ 2019.1o —>1o —_—
5 % 2019 % B o019 B 9019

r + 2015 x + 2016
g2018 2018 Og2019 2019
x4+ 2015 <1va T+ 2 < x4+ 2016 <1

2
= log, % +log3§ > lo

Néu :p<3th‘|§<

018 5! 2019
T r + 2015 r + 2015 r + 2015
= 10g3 g < 10g3 W = 10g3 2018'10g2018 W < Og?()lS W va
T +2 r + 2016 r + 2016 r + 2016
log. —— < log. ——— =log. 2019.1o — <o _—
&5 % 2019 & S0 o019 B0 o019

z + 2015 z +2016

= lo a:_+2+10 E<lo —+1lo
g5 5 g?) 3 g2018 2018 g2019 2019



Vay phuong trinh ¢6 nghiém duy nhit z = 3 .
Bai 2. (4 diém)

Cho ham sd f(z)=2'—3z va hai sd thuc a, b thoa man cic diéu kién:
a > 2018"%" > 1; f(log, . a)+2 = f(log,,,b). Tinh log, (a+b).
Giail.
Trudc hét, xét hai sé u>v>0 vadit u=v+t véi t > 0. Tacod

fw)— f(v) =u> —3u—v"+3v=(v+1t) —v° — 3t = 3vt’ + 3v°t +¢* — 3t.

Viv>0nén 3vt® + 30t +1° -3t >t> -3t =2+ (t —1°(t +2) > 2.
Do d6, ta lubn co f(u)+2 > f(v) va dang thic xay ra khi v =1,0 = 0.
Hoc sinh c6 thé dimg do thi dé ching minh tinh chdt trén.
Tur gia thiét, ta c6 log, . a > log, b >0; f(log,,, a)+2 = f(log,, b) suy ra
log,s @ = L;log, b =0 = a=2018;b =1=log, (a+b)=1.
Bai 3. (4 diém)

Cho ham s6 y = (z° —1)* ¢6 d6 thi (C). Xét diém M di chuyén trén (C) va c6 hoanh

d6 m € (—1;1). Tiép tuyén cua (C) & M cat (C) tai hai diém A, B phan biét va khac M. Tinh
gi tri 16n nhat cua tung d6 trung diém I cua doan thang AB.

Giai.
Phuong trinh tiép tuyén cua (C) & M la

y = (4m”> —4m)(z —m) +m' —2m’ +1 hay y = (4m® —4m)x —3m" +2m> +1.
Phuong trinh hoanh d¢ giao diém cua (C) va (d) la

(" —1)* = (4m® —4m)z — 3m"* +2m° +1 & (z —m)’(z* +2ma +3m* —2) = 0.

Do do, hoanh d6 z,,z, la nghiém cua 7° +2mx +3m* —2 =0 & (z+m)’ =2—2m> nén
véi didu kién m € (—1;1) thi phuong trinh ¢4 2 nghiém phan biét. Theo dinh ly Viete thi

T, +xr,=-—2m
;x —Bgm2 . nén ta tinh duoc xj —l—xz =4 —2m’; xi —|-xj; — —2(7m4 — 4m?> —4).
A”B T
. i 22 1?2 4+ (22 — 1)
Tung d¢ trung diém [ ctia doanthang AB la T = (z, ~ 1) + (@~ =—Tm' +6m* +1,
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Khao sat ham s nay trén (—1;1), ta tim dugc max T = g dat dugc khi m = i\/g.

Bai 4. (5 diém) Cho hinh lang tru tam gidc ABC.A'B'C’ ¢ day ABC' la tam gi4c vudng can
& A v6i BC = 2a vahinh chiéu caa A’ 1én mat phang (ABC) tring véi trung diém BC. Biét

rang dién tich cua ta giac BCC’'B’ bang 6a°.

a) Tinh theo « thé tich cua hinh ling try da cho.

b) Tinh theo a thé tich cua hinh tru nho nhit c6 hai day 1an luot ndm trén hai mat phang
(ABC),(A'B'C’") va chira toan bg lang tru da cho bén trong.

a) Goi M, N lan luot 1a trung diém BC, B'C’ thi d&
thay tir gidc AMNA’ 14 hinh binh hanh. Tacé BC L. AM,BC L A'M nén
BC 1 (AAM)=(AMNA’),suyra BC 1 MN.

2
Ma MN || BB || CC’ nén t giac BCC'B' 1a hinh chit nhat. Do d6 BB’ = CC' = 62i = 3a.

a
Tirdé taco AA' = 3a vatam gidc AA'M vuong & M nén A'M = (3a)* — a® = 2ax2 .

a-2a

Vay nén V —A'M-S,,, =22 — 92424 (don vi thé tich).

ABC.A'B'C’

b) Ta thy hinh tru cin tim ¢6 ciing chiéu cao véi lang tru di cho 13 i = 24/2a. Ta chi cin tim
ban kinh day nho nhat cua hinh tru dé n6 chtra toan b lang tru di cho bén trong. Xét D, E la
hinh chiéu cia B’,C’ 1én (ABC). Pudng tron day (w) caa hinh try phai chia ca 5 diém
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A, D, E, B,C;suy ra n6 sé& chira duong tron ngoai tiép (ADE). Ta sé chi rarang (ADE) chia
diém B, C bén trong va khi d6 chon (w) = (ADE) thi s& c¢6 dién tich day nho nhét.

Goi I latdm (ADE) va H la trung diém DE.Taco AH = 2AM = 2a nén néu goi R la ban

Kinh (ADE) thi IA— ID = R = R® = (2a— R)’ +d’ :»R:%“.

Khi do IH:%,IM:% nén IH > IM, kéo theo R =ID > IB = IC. Suy ra B,C nam

trong (ADE). Do d6, chon dudng tron day 1a (ADE) thi thoa méan dé bai. Thé tich can tim la
2 3
V =7R’h = 71'-[%] -2\/5@ :@.

Bai 5. (3 diém)

Cho cac s thuc a,b, ¢ € (1;400) théamén o' < b va log b+ 2log, ¢ +5log, a = 12.
Tim gia tri nhé nhat cua bicu thuc P = 2log, ¢ +5log b+10log, a.
Gial.
Gia thiét da cho dugc viét lai thanh log b+log, ¢ +log a’ =12.
bt log b = z,log, ¢ = y,log_a’ = z thi theo dé bai, tacd z = log b >10 va y,z>0.
Ngoai ra, ta cling c6 z +y + 2z =12 nén

p=10. 1 10y
x Yy z

1 1 1
x Yy =z

P 1 1 1_1 4 1 4
hay —=—+—-+=->—+ ==+ .
100 =2 vy 2z =z y+z o 12—=x

1

Xéthamsé f(z) = =+ trén mién [10;12), ta co
r 12—z
f’(m)z—%%— 4 :3(x—4)(93+12)>0

2 (12—z) 2°(12 — )’

Do dé, f(x) ddng biénva f(z) > F(10) = % nén % > f—(l) hay P > 21.

Vay gié tri nho nhat caa P 1a 21, dat duoc khi z =10,y = z = 1; twong &ng Voi

2 1
b=c* =a".



