v A A A 3 2. A 2
PE ON LUYEN CAC NHOM CAU HOI
VAN DUNG CAO TRONG PE THI THPT QUOC GIA
Dé gom 40 cdu tric nghiém

CHINH PHUC

Qua tang mung ngay nha gido Viét Nam 20/11

Tuyén chon 40 cau van dung cao c6 10i giai chi tiét 1a mot san phém duoc bién soan, suu
tam va sang tac boi nhom Chinh Phuc Olympic Toan va dugce ddng trén Fanpage Tap chi
va tu liéu Toan hoc. Pong thoi day ciing la mot qua tang gui toi cac thay c6 nhan ngay nha
gido Viét Nam, va cling nhan dip nay ca nhém chtc cac thay co trén ca nudc co sic khoe,
hanh phac trong cudc song, thanh dat hon trong cong viéc va c6 mot ngay 20/11 that y
nghia va vui vé. Xin cdm on moi nguoi!

DE BAI

Cau 1 : Biét rﬁng tdp hop cac gid tri cia m dé phuong trinh sau c6 nghiém la doan [a;b]
(m—2)ﬁ+(2m—l)m+m—l =0 c6 nghiém la doan [a;b] . Tinh gid tri cua biéu
thac S=a”+b*>-3ab?

A1 B. 2 C.0 D. 3

Cau 2: Goi z, =a+bi,z, =c+di la nghiém caa phuong trinh ‘2—2\/5‘+‘z+2«/§‘ =6 d6ng
thoi théa man ac+bd=0. Goi M, n lan lugt 1a gia tri 16n nhat va gia tri nho nhat cua

P= %|le2| . Tinh gié tri cta biéu thitc S=M +n

A s=22 B. §=1 c.s=12 D. s=2
5 5 5 5
Cau 3: Cho hai ham f(x) va g(x) c6 dao ham trén [1;2], théaman f(1)=g(1)=0 va
T g(x)+2018x = (x+1) f'(x) .
(x3+1) , Vxe[1;2]. Tinh I:J'[ xlg(x)—x+1f(x)}dx.
X Lx+ X
' =2019x>
=g (a) ()~ 2019%
1 3
A. I:_ = C. I:— =
> B. [=1. 5 D. I=2.

Cau 4: Cho lang tru ding ABC.A’B'C’ c6 AB=6,BC =12, ABC=60". Thé tich kh&i chép
C'.ABB'A' bang 216. Goi M la diém ndm trong tam gidc A'B'C' sao cho tong dién tich cac
mgt bén cta hinh chép M.ABC dat gia tri nhd nhat. Tinh cosin goc gitta 2 duong thang
B'M,AC'?

1
A.Q B.Q C.Q D. —
2 3 4 2
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Cau 5: Hai nguoi bdn doc lap vao mot muc tiéu, mdi ngudi bén 1 14n. Xac suat trang cta
nguoi tht nhat 1a 0,9; ctia nguoi tht hai 1a 0,7. Tim gid tri 16n nhat ctia biéu thtc
M =13p-10p*, trong d6 p la x4c sudt ctia mot bién cd.
\ 19 5. 2 . i

40 125 1000
Cau 6: Cho tam gidc ABC c6 BAC=60" va AB,AC da biét. Biéu thtc
P=k.MA+MB+MC dat gia tri nhé nhat bang (AB+AC) v6i moi gia tri thuc k>k,. Gid

D.3

tri ctia k, ndm trong khoang nao duéi day ?

A. (0;1) B. (%;2) C. (1;%) D. (2;3)
Cau 7: Cho I, :j-tan” xdx v6i ne N.Khido6 I, +1, +2(I2 +1,+...+ )+, + I, bang?

r+1 r+1

tan x (tan x) tan x O (tanx)
A. C B. C C. D. ~ 7 4C

Cau 8. Cho ham s6 f(x) c6 dao ham lién tuc trén doan [1;2] thoa man déng thoi 2 diéu
kién 2[f(2)]2 —[f(l)]2 = 63;2[f(x)]2 +x° [f'(x)]2 =27x*,Vx €[1;2]. Tinh gia tri cta tich

A 2 2
phan L [f(x)] dx
A. 15 B. 18 C.21 D. 25
Cau 9: Cho ham s6 f(x) c¢6 dao ham lién tyc trén doan [0;1] thoa man e.f(1)=4/(0)=

va dong thoi Iol e’ ([f ] - f(x ] )dx +4f_[01 e*.f (x)dx = % Tinh tich phan ij(x)dx ?

4(e-1) B 3(e-1) c 2(e+2) D, 5(e—-2)
e e e e
Cau 10: Cho x,y la hai s6 thuc duong thay d6i thoa man diéu kién

(xy+1)(m_¢;)gl_x_i

: s 14 Np 2 SR . X+ x—2
Tim gia tri 16n nhat cua biéu thic P = J - Y

\/xz—xy+3y2 6(x+y)
a7 g, /Y5 c¥,7 p. ¥5+7

3 30 30 3 " 330 - 30
Cau 11: Cho ham s6 y=f(x) c6 dao ham f'(x)=(x-1)’ (x2—2x) v6i VxeR. Co6 bao

nhiéu gia tri nguyén duong ctia tham s& 7 dé ham s6 f(x* —8x+m) c6 5 diém cyec tri?
A. 15 B. 17 C. 16 D. 18
Cau 12: Biét rang d6 thi ham s6 bac 4: y = f(x) duoc cho nhu hinh vé sau:
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f

Tim s6 giao diém ctia d6 thi ham s§ y = g(x [ f'(x ] —f(x).f"(x) vatruc Ox.
A. 4 B. 6 C.2 D. 0
Cau 13: Cho biéu thic A = log(2017+ 1og(2016+ log(2015+ log( ...+ log( 3+ log2) ))))

Biéu thiic A 6 gid tri thudc khoang nao trong cac khoang dudi day?

A. (log?2017;10g2018) B. (log2019;l0g2020)
C. (log2018;10g 2019) D. (log 2020;10g 2021)
log| u +ﬂ +,/lo 11,1 +§ =2
DR Bl W DAL B U
Cau 14: Cho day s6 (u,) thoa man 2(n+1)u, , - *
u,= + 5 ,VneN
n (n* +n+1) +1
5 +n*+1

Gié tri nhd nhatcaan dé u, > —————— .
100 3
5 (n +n)

A. 235 B. 255 C. 233 D. 241

Cau 15: Xét tap hop gébm A= {ax2 +bx +c,ax* +bx,ax? +c,ax2} (trong d6 a, b, ¢ 1a cac s6

nguyén duong nho hon). LAy ngau nhién ra mot tam thac bac hai thudc A. Tinh xac suat
dé 1y duogc tam thtc bac hai ma khi ghép cac hé s6 ctua x theo tht tu tir bac cao téi bac

thap dugc mot s6 chia hét cho 7 hodc 11.

A 20 5. 220 c 28 b, 218
" 900 " 999 " 999 " 900
1 1 )2 2 2 \? 2017 ( o7 \2 | 2018/ s
Cau 16 : Tinh téng S = 018(C2018) +W(szs) +...+T(C2018) +— 1 (C2018)
2018 ;s . 2018 ~oms c. 2019 ~oms p. 2917 ~oms
° 2019 4036 ° 2017 4036 ° 2018 4036 ° 2018 4036
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a+2b=9
c+2d=4

z, =a+bi

. théa man { . Tim |z,|+|z,| khi biéu thtc

Cau 17: Cho 2 s6 phuc {
Z, =C+di

P =|z, —6—4i| +|z, — z,| +|z, —2 + 41 dat gié tri nho nhat.
A. 4+429 B. 3++/29 C. 6++/29 D. 3++/29
z,-3-i=k(z,-3-i)(k<0)
Cau 18: Cho hai s6 phtc z,,z, thoa man 1 z, :mi(meR+)
z, € R"
Tim k khi biéu thtc P:|zi2+|zi2 dat gia tri nhd nhat.
1 2

A k=1 B. k=-3 C.k=-4 D. k=2

. . 1 1
Céau 19: Trong mdt phang phtc, xét hinh binh hanh tao boi cac diém 0, z, — va z+—.
z z

2

1
z+— .

Biét z c6 phan thuc duong va dién tich hinh binh hanh béng ;—; . Tim GTNN cua
z

A2 B. & c.2 D. 2
20 37 9 37

Cau 20: Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh. Goi M, N lan lugt 1a
trung diém ctia cdc canh AB, BC. Diém I thuoc doan SA . Biét mit phing (MNI) chia

khéi chép S.ABCD thanh hai phan, phan chtta dinh S c6 thé tich bang % lan phan con

lai. Tinh ti s6 k = A ?
IS
A2 B. c 1 D. 2
4 2 3 3

Cau 21: Cho da giac déu gom 100 dinh. Tinh s6 tam giac tu dugc chon tir 3 dinh cua da

giac trén?

A. 117600 B. 117800 C. 116700 D. 117670
Cau 22: Cho hai s6 thyc x,y >1 théa man diéu kién:
2(x+y)
log,2(x+y)/+|log, 5—————|=log, (4xy +1
fog, 2(x-+y)|+flogs ==~ | =log. (4y 1)
Gid tri lon nhat cta biéu thitc f(x,y)=2xy+/x+2y —x* — 4y’ bing?
AL B. 2 c.2 D.>
2 3 4 7

Cau 23. Cho phuong trinh 3+v/tanx +1(sinx+2cosx)=m(sinx+3cosx). C6 bao nhiéu gia

tri nguyén cta tham s6 m thoc doan [-2018;2018] dé phuong trinh trén c6 dung mot
nghiém thuoc (0 ,g] ?
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A. 2015. B. 2016. C. 2018. D. 4036.
Cau 24: Cho phuong trinh 2% (sin2018 x+cos™™ x)(sinx +cosx) cos x = %. Nghiém
—tanx

2 A 2 S P na 2.0 N z ~ A N A A
duong nhé nhat cia phuong trinh c¢6 dang — véi a, b 1a cac s6 nguyén va nguyén to
b

cung nhau. Tinh S=a+b.
A. 5=2. B. S§=3. C.5=4. D. 5=7.
Cau 25: Cho cac s6 thuc a,b,c thda man 0<a,b,c<1. Khi d6 tri nho nhat caa biéu thutc
1 . . . .
P=Ilog,b+log,c+ Zlogf adugc viet dudi dang M v6imn la cc s6 nguyén duong va n
n n
1a phan s6 t6i gidn. Hoi T =m’ +n° c6 gid tri la bao nhiéu?

A.171 B. 89 C.195 D. 163

Cau 26: C6 bao nhiéu sd nguyén m €[-2018;2018] dé phuong trinh

Dl —8‘ = %xz +m cb

dang 2 nghiém thyuc phan biét?
A. 2013 B. 2012 C. 4024 D. 2014

Cau 27: Gia str s6 tu nhién 7> 2 thda man déng thtc dusi day hay tim n?

2 4 6 2n-2 2n
Cy. S Gy (S | Gy 20%
3 5 7 2n-1 2n+1 13
A.n=4 B. n=5 C.n=6 D.n=7

Cau 28: Tinh téng S =Cy, +3Cjy, +6Cag + ...+ 3kCiy +...+15C, +18Ch5 2

10.2% 10.2% 10.2% ~10.2%

A. S= -13 B. S= -14 C. 5= -13 D. S -13

Cau 29: Cho ham s6 f(x) c6 dao ham trén R\ {b} va ham s6 g(x) c6 dao ham trén R.
Biét d6 thi ctia hai ham s6 y = f'(x),y = g'(x) nhu hinh vé dudi.
Pt h(x)=f(x)- g(x),sz-[h(x2+b)]2+h(b+x2)(1+zh(c))-[h(c)]2 voi abc 1a cac s6
thuc da biét. Khing dinh dung véi moi x =0 1a?
A
y
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A. SE[h(C);h(ﬂ+C):|

B. S<h(c)

C. S<[h(c);h(a+Db)]

D. Se[h(a);h(c)]

Cau 30: Cho 3 s6 thyuc théa man x e[2;4];y €[0;4];z<[1;5]. Khi d6 gi4 tri 1on nhat ctia
biéu thite T =(x +y +z) ~5(log, (x~1)+2log, (y+1)+4log, z) bing?

A. 10 B. 11 C. 8/5-14 D. 12

Cau 31: Cho 0<~a-1<+b-1<a va ham s6 y:g(x):L)2 c6 dao ham trén
F((x+1))

[0;+00). Biét d6 thi ham s8 y = f(x) nhu hinh vé duéi. Khang dinh nao sau day dtng v6i

moi xe[\/ﬁ—l;\/g—l]

A
Y y=f(x)
n
m
0 a b ;

Jb-1 Ja-1 Jb-1

A. g(x)zM B. g(x)SM C. g(x)gf(—) D. -10<g(x)<0
m n m

Cau 32: Cho cac s6 thuc duong a,b,c,m,n,p thdoa man diéu kién 2200/ + 220y 4 3207 p<7

2018 2018

2(2 2(2b 2018 .
va 4a+4b+3c>42.Dat S= (22) + (20) + 3¢ thi khang dinh ding la?
m n p
A. 42<5<7.6™" B. §>6"° C.7<5<7.6™° D. 4<5<42

Cau 33: C6 bao nhiéu cgp s6 nguyén a, b dé phuong trinh sau dang v6i moi x
a(cosx—1)+b" = cos(ax+b*)-1(1)

A. 0 B. 1 C.2 D. 3
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—-X +x-2)<0
Cau 34: Cho hé phuong trinh {( ) P ) vo nghiém khi pe (—oo;a]u[b;+oo).
x* <1
Tinh gia tri ctia biéu thec A =a’ + b
A. 10 B. 9 C.13 D. 16

Cau 35: Cho day s6 (u,) duogc xéc dinh boi u, =2; u, =2u, , +3n—1. Cong thuc s6 hang
tong quét ctia day s6 da cho la biéu thtc c6 dang a.2" +bn+c, véi a, b, ¢ 1a cac s6 nguyén,
n>2; neN.Khid6 tong a+b+c co gia tri bing

A. 4 B. 4 C. -3 D. 3

Cau 36: Mot ngay dep troi, trong lac di dao cong vién, cam mot khoi cau trong tay, mot
nha khoa hoc yéu céi dep ndy ra y tudng muon tao ra mot khoi nén noi ti€p trong mot
khoi cau c6 ban kinh R va dung mot loai dung dich X do 6ng ché tao ra vao trong do6, sao
cho thé tich dung dich X chtta dugc trong X 1a 16n nhat. Sau khi ché tao xong, trong lac
mai ngdm tac pham ctia minh, nha khoa hoc da vo tinh 1am v& ca khdi cau thuy tinh, tuy
vay ong da thu hdi lai duoc luong dung dich X quy gia cta minh. Lan nay, vi rat kinh
nghiém, cting lugng dung dich X d6, nha khoa hoc muén ché tao mot cai hop béng mot
loai kim loai chju luc trong su6t dé dung dung dich ctia minh. Ong c6 hai su lua chon cho
hop kim loai ctia minh, ¢6 dang hinh hop chit nhat hodc 1a c6 dang khéi tru. Tuy nhién,
kinh phi con lai cia éng c6 han, con gia thanh kim loai d6 lai rat dt vi né hiém. Ong
muon chi phi san xuét kim loai cdu thanh hop la bé nhat, nhung van phai chta duge luong
dung dich X da c6 ctia minh.Hay gitp nha khoa hoc tinh toan xem dién tich toan phan

nhd nhat cta hop kim loai la bao nhiéu?

11 11 6 6
A. 3nR232— B. nR232— C. 371:R232— D. nR232—
\ 38 V3 \ 3¢ V3

Cau 37:

19 = =7

|
X/ LO1 2
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Cho ham s6 f(x)c6 d6 thi nhu hinh vé déng thoi f(x+1)— f(x)=2x(2x+1)(x+1)(*) Biét
réng f(x)=ax"+bx’+c;g(x)=mx’+nx+p va f(x)=g(x*~1) . Tim gi4 tri nh6 nhat cua
ham s6 g(x)

1 1
A —— B. —— .2 .4
> 1 C D

Cau 38: Cho ham s6 y:—§x3+3x2—%(C). Tim nhimg diém trén dudng thing

(d):y=ax+b di qua goc toa do va tao v6i dudng thang y = 1, mot goc 15° ma tir d6 keé

NG

dugc dén(C) 2 tiép tuyén .

A (‘?1,-‘?1}(1;1) B. (%;%];(1;1) . (‘?1;%1}(_1;1) D. [‘?1,%}(1;_1)
_m—bx—c

Cau 39: Cho ham s6 f(x)= (c1)2 +(c—3)tanx . Biét d6 thi ham s6 c6 dang 2
x(x—

duong tiém can (chi tinh tiém can ding va tiém can ngang). S6 gia tri nguyén t6i da c6 thé

cta tham so6 a thdoa man bai toan 1a?

A. 8 B. 2 C. 10 D. 9

Cau 40: Cho tich phan I = J.j(«/x +7 +4/11 —x)dx, goi M va m lan luot 1a gia tri lon nhat va

gia tri nhd nhatcta I. Tinh S=M+m?
A. 544/2 +108 B. 36+/2 +108 C. 6+/3 +54 D. 6+/3 +36
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LOI GIAI CHI TIET PE VAN DUNG CAO

Cau 1 : Biét rang tap hop cac gia tri cia m dé phuong trinh sau c6 nghiém la doan [a;D]
(m—2)«/ﬁ+(2m—1)m+m—1:0 c6 nghiém la doan [a;b] . Tinh gia tri cta biéu
thitc S=a’>+b>-3ab?

Al B. 2 C.0 D. 3

Gidi

2Wx+3+1-x+1
Jx+3+21-x+1
\/m =2sina T
m =2cosa, (a - {0;_D .

Pit ¢ = tan(+ <[0;1]) khi d6 (2) trd thanh

(2)

Bién d6i phuong trinh ddu tuong duong PT <> m =

Vi <\/x+3)2+(\/1—x)2 — 4 nen dit {

g 2 21—t2 1
_4sina+2cosa+1 T g Tttt 24843 1, 20t+4
2sino+dcosa+l 2t 41—t2+1 3 +4t+5 3 3( 3> +4t+5)

: +4.
1+£2 14+

j 20t +4 . , 601> + 24t + 84
Xét f(t):mtren doan [0;1] dugc: f'(t) = P15y >0,Vte[0;1] . Suy ra
1 4 _f()_4 1, f(8) 3 5
0)< < <4 < - 4= m<=
f() f() f( )C:) f() :15 3 3:3+15 3 3 3 3:5 3

Cau 2: Goi z, =a+bi,z, =c+di la nghiém cua phuong trinh ‘2—2\/5‘+‘z+2«/§‘ =6 dong
thoi thoa man ac+bd=0. Goi M, n lan luogt 1a gia tri 16n nhat va gia tri nho nhét cua
P= %|le2| . Tinh gié tri cua biéu thiic S=M+n

A s B. 5= c.s=12 D. s-1L
5 5 5 5
Gidi
Goi A(z,),B(z,),ac+bd =0=0OA.0B=0=OA L OB.

Trudng hop 1: Xét A,B lan luot ndm trén hai truc toa do thi ta c6: P = %|zlzz| = %OA.OB =%

Trudng hop 2: Xét hai diém A,B 14n Iugt ndm trén hai duong vudng goc y = kx,y = —%x

]/ 2 2
—+—:1 9 9k k“+1
Toa do diém A thda man =ux,%= Sy ’l=———=0A=3
o 1 Tl T T oK +1

y=kx
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9(k2+1)

k*+1 1 .
2 \/(9k2 +1)(k2 +9)

Tuong tu OB =3 o Theo gia thiét ta c6: P = %|zlzz| =Soup =
+

Theo AM - GM ta co 2,[[9K° +1)(* +9) <10(k +1) = 52 = = k* =1.

Theo Cauchy - Shwarz ta c6 \/(9k2 +1)(K*+9) 23(k* +1)= S < % . D&u “=" xay ra khi A,B
la cac giao diém cua elip véi truc toa do va cac hoan vi.

min P =
Vdy ca hai truong hop ta coé
max P =

N W 5|©

Cau 3: Cho hai ham f(x) va g(x) c6 dao ham trén [1;2], théaman f(1)=g(1)=0 va

g(x)+2018x=(x+1) f'(x)

2

(x+1)

3

, vxe[1;2]. Tinh I:j{ﬁg(x)—x?ﬂf(x)}dx.

er1g'(x)+f(x):2019x2
1
A-IZE- B. I=1. C.l=-—-. D. I=2.

N | W

Gidi
Bai nay c6 vé tuong d6i kho khin réi do day la 2 ham doc 1ap, tuy nhién ta cht y van bam
sat y tudng cta cac bai toan trong muc nay!
1 (x+1)

ST

X 1
(x)+— f(x)=201
x+1g(x)+x2f(x) 019

1
(x+1)2

f£'(x)=-2018

T gia thiét ta c6 . Cong lai vé theo vé ta dugc:

@[ - g(x)]{(ﬁl)f(x)}lé
x+1 } ; 1

Ma talaico f(l)=g(1)=O:>C=—1:>I=j‘{ﬁg(x)—7f(x) dx=f(x—1)dx=5.

1 1
Cau 4: Cho lang tru ding ABC.A'B'C’ ¢c6 AB=6,BC=12,ABC=60". Thé tich khoi ch6p
C'.ABB'A' bang 216. Goi M la diém ndm trong tam gidc A'B'C' sao cho téng dién tich cac

1 f(x)=x+C.

mgt bén cta hinh chép M.ABC dat gid tri nhé nhat. Tinh cosin géc gitta 2 duong thang
B'M,AC"?

1

2 2 c & b1

2 3 4 2
Gidi
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C' B'
p
M
K /1N
/
/ \
l 1
A7 %
/ 1 \
/ I \
/ /I \
\
/ \
y 1 \
/ 1 \
1 \
N\NH | \
/ ] \
// | \\
| A W Y S L
C ! B
1
1
1
1
1
A

Goi I'1a hinh chiéu caa M 1én (ABC); D, E,F 14an luot 1a hinh chi€u caa I1én AB, BC, CA.
bat ID=x,IE=y,IF=2z,AB=2a,BC=2b,CA=2c,MI= AA'=h.

Khi d6 S,;c =S, +Siac + Sise = ax +by +cz . Dién tich toan phan caa hinh chép M.ABC
nhé nhat khi va chikhi S=S,,,; +S,;5c + Sycs NhO nhat.

C6 MD=vMI? +ID* =Nx* +1* = S, = %AB.MD = a\h? +x* = \J(ah)’ +(ax)’

Tuong tu ta duge S = \/(ah)z +(xa)2 + \/(bh)2 +(by)2 +\/(hc

Theo Mincowski ta c6 S > \/(ah +bh +ch)2 +(ax +by +cz)’ = \/(a +b+c)’ h?+52,. = const

ax by

D4u “=" xay ra khi va chi khi —
ah  bh ch

<:>x:y:z.

Khi d6 ta c6 S,pc =S pc = % BA.BCsin ABC =183,

A'C?=AC?*=AB*+BC?>-2AB.BC.cos60" = A'C'= 6\/§

ViV, = %VC._ABB.A‘ =324 = AA'=6+/3 . Goi K la chan duong phén giac trong cua tam giac

A'B'C' ké tir B, tir K ké duong thang song song véi AC ' cat AA' tai H , khi d6
(pz(B'M,AC)=(B'K,KH):>COS(p:‘cosB'KH‘

Ta 6 Sycp = Spye + Spia =%B'K —(B'A%+B'C")sin30° = B'K =43

ﬁ:A_B_l — A'K = 1AC 2.3
C'K (C'B'" 2 3
K

AH AK 1
Do KH//AC' = A0 _AK _1  ag_»2y3
o KH// A _AC 3 3
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2

:>KH=2«/€,B'H=4\/§:>cosB'KH:%:>cosq)=T

Cau 5: Hai ngudi bdn doc 1ap vao mot muyc tiéu, mdi nguoi ban 1 1an. Xac suat trang ctia

nguoi tht nhat 1a 0,9; ctia nguoi tht hai 1a 0,7. Tim gid tri 16n nhat cta biéu thic

M =13p-10p*, trong d6 p la xac suat cia mot bién c6.

a1 p, 32 c 221

40 125 1000
Gidi

Goi A, 1a bién c8 nguoi thtt nhat ban tring, A, 1a bién ¢6 nguoi thit hai bén trang.

D.3

2

Do d6 M 16n nhat khi va chi khi

.- E‘ nhé nihét
20

0LA=0

Gia su p 1a xac suét ctia bién ¢ A. Ta quy udc
1.A=A
Khi do A=xA,A, +yA A, +zA A, +tA, A, , trong d6 x,y,z,t€{0;1} .

= p=p(A)=xp(AA)+yp(AA, )+2p(A A, )+tp(A, A,)=0,63x+0,07y+0,27z+0,03t

= ‘p—;—i‘= 0,63x+0,07y+0,27z+0,03t—0,65|= 0,63x+0,07y+0,27z+0,03t—0,65|
- 13
Néu x =1: p—2—0 = 0,07y+0,27z+0,03t—0,02|
y=0
Ta c6 y,'z;te{O;l} thi 0,07y+0,27z+0,03t—0,02| nho nhatkhi 4z=0
t=1
Khi do6 p—E‘=0,01
20
- 13
Néu x =0: p—% = 0,07y+0,27z+0,03t—0,65|

Taco y;z;t€{0;1}=0<y;z,t<1=0<0,07y+0,272+0,03t <0,37
-0,65<0,07y+0,27z+0,03t-0,65 <-0,28

= =0,65> O,O7y+0,27z+0,03t—0,65|20,28‘;9—% >0,28>0,01
’ 13 x=t=1
Tw 2 truong hop trén ta thady p—-—| =0,01< 0
min y:Z:
Khido M, :@—10.0,012 _528
40 125
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Cau 6: Cho tam giac ABC c6 BAC=60" va AB,AC da biét. Biéu thtc
P=kMA+MB+MC dat gid tri nho nhét bang (AB+AC) v6i moi gia trj thuc k>k,. Gia

tri ctia k, ndm trong khoang nao dudi day ?

A. (0;1) B. (é;Zj C. (1;Ej D. (2;3)
2 2
Gidi
Ta co: ‘ H ‘>uv<:>‘ ‘ ‘U‘ va: v >— ‘ H ‘ Ap dung vao bai nay, ta c6 :
v
pP= kMA+MB+MC>kMA+MB@+MC£_I<MA+(MA+AB)@+(WA+TC).£
AB AC AB AC
o P>k.MA+AB+AC+MA £+£ >k.MA+AB+AC- MA£+£
AB AC AB AC
& P>MA| k- AB+AC +AB+ AC.
AB C
Theo gia thiét ta c6 PZMA[k— %+£J+AE+AC2AE+AC
suy ra [ k2B, AC] ), o, o[ AB , AC
AB AC AB AC
——\2 —\2 _—
Taco [AB L AC _(ABY) (ACY L AB AC | | ., o0 —3
AB AC AB AC AB AC
Suy ra: k > —B+£‘ f k,.

Cau 7: Cho I :Jtan xdx v6i neN.Khid6 I+, +2(I, + 1, +...+ )+, +1,, bang?

r+1

(tanx)’ % (tanx D (tanx) L (tanx)™"
A. Z B. 2%% C. 2%% D. Z}%w

Gidi

Bién doi tich phan ban dau ta c6

n-1
I, = JAtan”*2 x.tan” xdx = J.tam”‘2 x.( 12 —ljdx _ fan 1x —I,,+C
cos® x n-
n-1
=J.tan”‘2 x.(tanx) dy—1I,_, =1, +I _,= fan 1x +C .
n_

Khi do I+, +2(L,+ I, +..+ L)+ 1, + L,y = (Lo + I )+ (Lo + L) +..+ (L, + 1) +(I, + 1))

tan’x tan®x tan® x tan” x
= + ot +tanx+C = Z

+C.
9 8 2 pl &

Tinh hoa cda todn hoc ndm & ty do cda né - Georg Cantor Chinh phuc olympic todn | 13



SAN PHAM KY NIEM NGAY NHA 6IAO VIET NAM 20/11

Cau 8: Cho ham s6 f(x) c6 dao ham lién tuc trén doan [1;2] théa man dong thoi 2 diéu
kien 2[£(2)] -[F(1)] =63;2[ f(x)] +**[ f'(x)] =27x% Vx [1;2]. Tinh gia trj ctia tich
2
phéan L [f(x)]2 dx
A. 15 B. 18 C. 21 D. 25
Gidi
Theo gia thiét ta c6

_Lz [f(x)]2 dx + Lz[f(X)T dx +J-12x2 [f‘(x)]2 dx = Lz 27x*dx =63(1)
Xet tich phan 1= ["[ £ (x)] dx, dat {” =[f)] _ {d“ =2f'(x) f(x)

dv =dx v=Xx

—ZIlzxf'(x)f(x)dx = 63—2jlzxf'(x)f(x)dx

=1=2[f ()]
Ta co:
V)& [[F()] de-2[ xf '(x) f(x)de+ [ 22 £1(x)] dx =0 [ f(x)-xf'(x)] dx=0
Do d6 f(x)-xf'(x):o@Gf(x)j'ZOQf(x)ECx
Vay 2(Cx)’ +2°C* =3C%* =272 = C=3= [ [ f(x)] dx=21
Cau 9: Cho ham s6 f(x) c6 dao ham lién tuc trén doan [0;1] théa man e.f(1)=4f(0)=

va dong thoi _[: e’ ([f'(x)]2 —[f(x)T)dx +4j01 e*.f (x)dx = % . Tinh tich phan I:f(x)dx ?

o 4(e-1) o 3(e-1) - 2(e+2) 5 5(e-2)
Gidi
Xét tich phan K=J.1€2’( ([f'(x)]z —[f(x):|2)dx+4j‘:exf(x)dx =§

tu(x)=e"f(x)=>u'=e"f(x)+e f'(x)= e f'(x) =u'-u, khi d6 ta dugc

K= I[ - —u2+4u}dx=jol[(u')2—2u.u'+4u}dx(u(1)=4,u(0):1)

1

2
Ta co Iolu.u 'dx = u?

:1—25,.[01udx:xu|(1)—j:xu'dx:4—.[:xu'dx.

0

Suy ra K = I [ —4xu }dx—g bén day ta chon m e R sao cho
I[u 2x—m| dx = O@I[ 4xu]dx ZmJ‘ u dx+j (2x+m) dx =0
o8 emimrr2mito0om=2
3 3

Vay ta duoc J-Ol[u'—Zx—Z]2 dx=0 e f(x)+e f'(x)=2x+2
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(¢ f (1) =2v+ 2 f(x) =TT 2IE 0 o X (g

Cau 10: Cho x,y la hai s6 thuc duong thay d6i thoa man diéu kién

(xy+1)(\/xyﬁ—\/;)sl—x—§.

e

Tim gi4 tri lon nhat cta biéu thac P = Yy _x2y ?
\/xz—xy+3y2 6(x+y)
A7 g, L _¥5 V5.7 D, ¥5+7
3 30 30 3 3 30 30
Gidi

Bién ddi gia thiét ta c6 (xy+1)(4/xy+1 —\/g)él—x—l

y
@y(xy+1)(m—\/§)+(\/xy7+2_\/§2)go
<:>(\/xy+1—\/§)[ (xy+1) (\/xyT1+\/_)J<O

2
<:>,/xy+1—\/§£0<:>xy+1£y @ES—% 1 1—(1—%]

y oy oy 4

:>0<££i.Dé’ub5ngdatdu’QCkhi y=2, x:%

y
=P= Xy - *-2y = f+1 - t-2 V()iif:f Vate(O;l]
\/xz—xy+3y2 6(x+y) ¥ -t+3 6(t+1) y
. t+1 J5 e ( 1}
Tac) ————<—(8t+7)voimoi te| 0;,—
VB —t+3 27( ) 4
4t—1)*(20¢* + 25t + 6
That vy ——— \/g (8t+7) < 1 ( ) E )SO vOi moi te(O;l]
«/t —t+3 729 t"—t+3 4
J5
S P<—(8t+7)———=
Khi do /(1) 16¥5¢ +32*/gtt16*/§_27>0 v6i moi te(O;l]
54 (t+1) 4
Vay S\z/;(8t+7) 6tt—6 f(t) < f(%j:7+;8\/g,dé'ub5ng dat duoc khi x:%, y=2.

Cau 11: Cho ham s6 y=f(x) c6 dao ham f'(x)=(x-1)’ (x2 —Zx) v6i VxeR. C6 bao
nhiéu gié tri nguyén duong ctia tham s6 m dé ham s6 f(x* —8x+m) c6 5 diém cuc trj?
A. 15 B. 17 C. 16 D. 18
Gidi
bit g(x)= f(x2 —8x+m) = f'(x)=(x-1)’ (xz —2x)
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:>g'(x):(2x—8)(x2 —8x+m—1)2 (x2—8x+m)(x2—8x+m—2)
[x=4

x*=8x+m-1=0 (1)

X =8x+m=0  (2)

| x*-8x+m—-2=0 (3)

Tacog'(x)=0 <

Cac phuong trinh (1), (2), (3) khong c6 nghiém chung tung doi mot va
(x2 —8x+m—1)2 >0 v6i VxeR

Suy ra g(x)c6 5 diém cuc tri khi va chi khi (2) va (3) c6 hai nghiém phan biét khéc 4

A,=16-m>0 m<16
A, =16-m+2>0 m<18

= = = m<16.
16-32+m =0 m#16

16-32+m-2+0 m#18
Vi m nguyén duong va m <16 nén c6 15 gia tri m can tim.

Cau 12: Biét rang do thi ham s6 bac 4: y = f(x) dugc cho nhu hinh vé sau:
f

Tim s6 giao diém ctia d6 thi ham s§ y = g(x) = [f’(x)]2 —f(x).f"(x) vatruc Ox.
A. 4 B. 6 C.2 D. 0
Gidi
S6 giao diém ctia d6 thi ham s6 y:g(x):[f'(x)]z—f(x).f”(x) va truc Ox bang s6
A 2 ~ ! 2 n ! 2 "
nghiém ctia phuong trinh: [ f'(x)] = f(x).f"(x)=0 <[ f'(x)] = f(x).f"(x).
Gid st d6 thi ham s6 y = f(x)=ax" +bx’ +cx* +dx+e, (a,b,c,d,eeR;a#0,b+0) cdt truc
hoanh Ox tai 4 diém phan biét x,, x,, x5, x,.
bat A=x-x,, B=x-x,, C=x-x;, D=x—-x, taco:

f(x)=a(x—x;)(x—x,)(x—x;)(x—x,)=a.ABCD.
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. TH1:Néu x=x, v6i i=1,2,3,4 thi g(x [f ]

Do d6 x=x;,1=1,2,3,4 khong phai nghiém cta phu’ong trinh g(x )=
. TH2: Néu x #x; v6i i=1,2,3,4 thi ta viét lai

£/(x) = a(BCD+ ACD+ ABD + ABC) = (1 L j

f"(x)=f'<x>(§+§+%+g]—f<x>[§+§ é%}
p [ Tea el v )

Suy ra, f”(x).f(x):fz(x).[%+%+%+%j2—fZ(x) [%+§ %ﬂ%)
Kt 46 (x) =[ /(1] 1" (30 () =7 () e

Tt d6 suy ra phuong trinh g(x)=0 vo nghiém.

+§J>o Vx£x,(i=1,2,3,4).

Vay db thi ham s6 y = g(x) khong cdt truc hoanh.
Cau 13: Cho biéu thic A= 10g(2017 +log (2016 +log (2015 +log(...+log (3 +log2)...))))

Biéu thitc A c6 gia tri thudc khodng nao trong cac khoang duéi day?

A. (log2017;10g 2018) B. (log2019;10g2020)
C. (log 2018;10g2019) D. (log 2020;10g 2021)
Gidi

Dit A, = 1og(2017+1og(2016+ log(2015+ log( ...+ log(3+ log 2) )))) = A, =(n+A,,)

Ta co
O<log2<l1<0<A, <1

= 0<log3< A, =log(3+A,)<log4<1

= 0<log9< A, =log(9+A;)<logl0=1
=1=1og10< A, =log(10+A,)<log11 <2
=1<logl2< A, =log(11+A,))<log13<2

= 2<10g999 < A,y, =10g (997 + Ay ) <log 1000 =3
= 3 =10g 1000 < Ay =1og (998 + A,,, ) <1og 1001 < 4
= 3 <10g1002 < A, =10g (999 + A,y ) <log 1003 < 4

= 3 <10g 2020 < A,,, =1log (2017 + A, ) <log 2021 < 4
Vay Ay, €(log2020;10g2021)
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lo (u +ﬂ]+ lo (1u +§j—2
g| U 40 g PR

Cau 14: Cho day s6 (u,) théa man

2 1 _
u, = (n+ )u"” 2-n —,VneN
2
n (n +n+1) +1
100 2
Gi4 tri nhé nhat caan dé u, > > _+ntl
510 (n3 +n)
A. 235 B. 255 C. 233 D. 241

Gidi
Ta c6 (n2 +n+1)2 +1:(n2+1)2+2n(n2+1)+n2+1:(n2+1)((n+1)2+1)

Bién déi gia thiét tuong duong

e +1)Y =2(n2+1)+1
nu, =2(n+1)u,,, + 2nn - :2(n+1)um+(n ) (n > )
(n2+1)((n+1) +1) (n2+1)((n+1) +1)
1 2 1 1 1
=2 1 — 1 —
< nu, =2(n+ )um+n2+1 (n+1)2+1<:>(n+ YUy — s )2+1 2(nun n2+1j

1

bat v =nu_—
" " ont+1

1
2
n-1 n-1
Tadésuyra v, = (lj v, = (1] (“1 _1j =u, = 11 [ j
2 2 2 an 2"

Thay u, = —4—10 +%u1 vao gia thiét ta dugc

lo (114 +§J lo (lu +§j—2:>u =l=u = 1 + 1

& 1y g414 ! " wen 2'n
5% 4+ 1% +1
5100(n3+n)

Cau 15: Xét tap hop gébm A= {ax2 +bx+c,ax® +bx,ax® +c,ax2} (trong d6 a, b, c 1a cac s6

=0, :%vn = (v, ) 1a CSN ¢6 cong boi g =

bé u, > = n>100log, 5= n>233

nguyén duong nhé hon). Lay ngau nhién ra mot tam thtc bac hai thuoc A. Tinh xéac suét
dé 14y duogc tam thic bac hai ma khi ghép cac hé s6 ctia x theo tht tu tir bac cao t6i bac
thap dugc mot so chia hét cho 7 hodc 11.
a2 5, 20 c 28 p, 28
900 999 999 900
Gidi
Vi tam thtic bac hai c6 bon dang xay ra:
e Dang day du: ax® +bx +c khi d6 ta thu duoc s6 nguyén abe
e Dang khuyét c: ax® + bxkhi d6 ta thu dugc s6 nguyén ab
e Dang khuyét b ax® +c¢ khi d6 ta thu duoc s6 nguyén ac

18 | Chinh phuc olympic todn Tinh hoa cda todn hoc ndm & ty do cta né - Georg Cantor



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

e Dang khuyét b, c: ax? khi d6 ta thu dugc s6 nguyeén a.
Trong d6 a,b,c €{1;2;3;4;5;6;7;8;9}
Do c6 729 s6 c6 cac chir sd khac 0; 81 s6 ¢6 hai chit s6 ¢6 cac chit s6 khac 0 va 9 s6 ¢6 1 chir
s6 khac khong. Suy ra c6 729x81x2+9 =900 tam thac bac hai. Vi vay, s6 phan tu ctua
khong gian mau la: 900.
Nhén xét: Cac s6 nguyén chia hét cho d déu c6 dang dk véi k 1a s6 nguyén duong. Do do,

s6 céc s0 nguyén duong chia hét cho d va khong vuot qua n sé bang s6 céc s6 nguyén k

voi 0<kd<n hay O<k< g Vi vay co {g} s6 nguyén khong vugt qua n chia hét cho d -

{g} 1a s6 nguyén khong vuot qua n).

Theo nhan xét trén thi:

e S0 cacs6 co 1 chir s6 (cac chit s6 khac 0) chia hét cho 71a 1;

e S0 cac s0 6 2 chir s6 (cac chit s6 khac 0) chia hét cho 7 1a 12;
e S0 cac s6 6 3 chir s6 (cac chit s6 khac 0) chia hét cho 7 1a 115;
e S0 céc s6 6 1 chir s6 (cac chit s6 khac 0) chia hét cho 11 1a 0;
e S0 céc s0 6 2 chir s6 (cac chit s6 khac 0) chia hét cho 111a 9;
e S0 céc s0 6 3 chir s6 (cac chit s6 khac 0) chia hét cho 11 1a 72;
e S0 céc s6 6 1 chir s6 (cac chix s6 khac 0) chia hét cho 77 1a 0;
e S0 céc s0 6 2 chir s6 (cac chit s6 khac 0) chia hét cho 77 1a 1;

e S0 cac s6 6 3 chir s6 (cac chit s6 khac 0) chia hét cho 77 1a 10;
Suy ra c6 (1+12+115)+(0+9+72)+(12+9-1)-0-1-10=218 tam thtc bac hai c6 hé s6

ghép (theo thu tu tir bac cao t6i bac thap) tao thanh s6 chia hét cho 7 hodc 11. Vay xéc suét

dé 1ay ra 1 tam thtic bac hai thoa man bai toan la P = %
A o R 1 1o 2 ER 2017 ( ~a017\2 | 2018 ¢ o182
Cau 16 . Tlnh tong S = M (C2018) + M (szs) AF oo TP T(C2018 ) + T (C2018 )
2018 2018 2019 2017
Gidi

n-k+1

Tac6 C = C' v6i VkeN, neN, n>k nén:

1 2018 2 2017 2018 1
= 2018 ;018' 1 2018 + 2017 5018' 5 Céow et T Cégig . M Cigg
= Cans-Caons + Caons-Caons + -+ Cang -Canng + Coms Coots -

N k _ (2018-k 2018 2 2017 2017 ~2 2018 ~1
Ma C2018 C2018 Suy ra S C2018 CZOlS + C2018 'C2018 ..t C2018 'C2018 + C2018 'C2018 :

2018 )2018

Mt khac ta 6 (1+x) Zszsx = (1+x)" (1+x
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2018 2018 2018
k 1 k+l1
= Z szsx Z C2018x Z C2018 Copg-X (1) .
k1=0

2019

Suy ra hé s6 cua s6 hang chtra x** trong khai trién caa (1) 1a

_ 1 2018 2 2017 2017 2 2018 1
S - C2018 ’C2018 + C2018 'C2018 +...F C2018 'C2018 + C2018 'C2018 .
. 2018 2018 4036 4036
Laido (1+x)" .(1+x)" =(1+x) ZC4036x

2019

Suy ra hé s6 cua s6 hang chta x*™ trong khai trién cua (2) la Ciy, .

2018 2 2017 2017 ~2 2018 ~1 __ (2019
Vay 5= C2018 C2018 + C2018 C2018 ot C2018 C 2018 + C2018 C2018 C4036

~ 4036! _ 4036-2018 4036! 2018 s
2019!.(4036 -2019)! 2019  2018!.(4036-2018)! 2019
z,=a+bi | a+2b=9 o o
Cau 17: Cho 2 s8 phtc . théa man . Tim |z,|+|z,| khi biéu thuc
=c+di c+2d=4

P =|z, -6 —4i|+|z, — 2,| +|z, —2+4i| dat gia tri nhé nhat.

A. 4+-29 B. 3++/29 C. 6++/29 D. 3++/29
Gidi
a+2b=9 Med, :x+2y-9=0
Goi A(6;4),D(2;-4),M(z,),N(z,). Mit khac Y
c+2d=4 |Ned,:x+2y—-4=0
Theo bat dang thic tam gidc ta c6:
P=|z, —6—4i|+|z, — z,|+|z, -2+ 4i|= AM+ MN + ND> AN + ND > AD = 4/5
. M=d, nAD= M(5;2)
Phuong trinh AD:2x-y—-8=0.Khi do .
N=d,nAD=N(4;0)
Suy ra |z,|+|z,| = 4++29
z,—3—-i=k(z,-3-i)(k<0)
Cau 18: Cho hai s6 phuc z,,z, théoa man {z, =mi (meR*)
z, €R”
S N N 9 4 0 el T
Tim k khi biéu thtic P = — +— dat gia tri nho nhat.
a2
A. k=1 B. k=-3 C.k=—4 D. k=2
Gidi
Goi M(3;1),A(z,),B(z,). Theo gid thiét thi ta c6 M,A, B thing hang dong thoi A thuoc Oy,
B thuoc Ox. Phuong trinh doan AB theo doan chén 1a:

E 3. 1_ : :
AB:>+2=1,Me AB=~+- =1(A(#,0),B(0;b)(a,b>0))

2
Theo Cauchy - Schwarz ta c6: p:% 42 _é(§+1j =é.
a b° 5\a b 5

20 | Chinh phuc olympic todn Tinh hoa cda todn hoc ndm & ty do cta né - Georg Cantor



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

Dau “=" xay ra khi a:§;b:5:k:—4

Cau 19: Trong mat phfmg phtc, xét hinh binh hanh tao bdi cac diém 0, z, E va z+1.

z z
2
Biét z c6 phan thuc duong va dién tich hinh binh hanh bang % . Tim GINN ctia |z+] .
z
A2 b & ¢ 2 0.2
20 37 9 37
Gidi
6
B
5
A
3
2
1 C
-2 -1 0 1 2 3 4 5 6

Goi O, A, B,C 14an luot la diém biéu dién s6 phic 0, z,1 va z+1 )
z z

Khi d6 dién tich hinh binh hanh OACB 1a S = OA.OB.sin ¢ =|2|.|

z
Suy ra cos@=*y/1-sin’ ¢ = ;12

37
Ap dung dinh Iy cosin trong tam gidc OAC ta c6

sin(p—§<:>sin(p——5
T g7 37’

2 2

2+ —oc?—0A?+0B —20A.OB.cos ¢ =|Z|2 |1 -2/ 1 .COS P =|z|2 +L2—2coscp
z Z zZ z
1 12 50 1 50
&lz+—| 22-2.-=="".Vay |z+~| nhd nhatbing — .
z 37 37 z 37
~ “” V4 d < 12
Dau “=" xdy ra < |7|=1 va cosp= .

Chang han nhu z =sin 1 arc:cosE +1cos 1 arccos 12 .
2 37 2 37
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Cau 20: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh. Goi M, N 1an luot la
trung diém cta cdc canh AB, BC. Diém I thudc doan SA. Biét mit phing (MNI ) chia
khéi chép S.ABCD thanh hai phan, phan chia dinh S c6 thé tich bang % l1an phan con
lai. Tinh ti s6 k = E?
IS

A. 3 B.
4

Ta c6 hinh vé

D& thdy thiét dien tao bdi mit phang (MNI) véi hinh chép 1a hinh ngit gide IMNJH véi

MN//JI.Tacé MN, AD, IH d6ng qui tai E véi EA:%ED va MN, CD, HJ d6ng qui

tai F voi FC:%FD,Chﬁ}’I E, F ¢6 dinh.

Dung dinh 1i Menelaus v6i tam gidc SAD ta c6 E@E =1l E.B.k =le HS _ l
HD EA SI HD HD 3k

d(H,(ABCD)) HD 3k

d(S,(ABCD)) SD 3k+1

Tu do . Suy ra VH]IAMNCD = VH.DFE - VI.AEM - V]ANFC .

D3t V =V, ypep VA S=S,,00, 1=d(S,(ABCD)) tac6 S,y = Surc = %s va

d(1,(ABCD)) Ak
d(S,(ABCD)) SA k+1

318" T3 (3k+1)(k+1)

2
Thay vao ta duoc Ve = % 3}f’k - h_(%sj_z 1 k 1 1 _ 21k” +25k
+
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. 13 1 21k* +25k 13
Theo ¢ia thiét ta c6 V =—V nén ta c6 phuong trinh —.—————=—, ¢idi
& HIAMNCD = ) PO T s Bk + 1) (k+1)  20°®

phuong trinh nay duoc k =

WIN

Cau 21: Cho da gidc déu gom 100 dinh. Tinh s6 tam giac tu dugc chon tir 3 dinh ctia da
giac trén?
A. 117600 B. 117800 C. 116700 D. 117670
Gidi
Panh s6 cdc dinhla A, A,,..., Ay-
Xét duong chéo A A, cta da giac la duong kinh ctia dudng tron ngoai ti€p da giac déu
chia duong tron ra lam hai phan, méi phan c6 49 diém: tir A, dén A,, va A,, dén A,,,.
Khi d6, mdi tam giac c6 dang A A;A; la tam gidc tu néu A, va A; cung nam trong nta
duong tron
e Chon ntra duong tron: ¢6 2 cach chon.

e Chon hai diém A, A; la hai diém tuy y dugc 14y tir 49 diém A, A,,.., A, 6
C;, =1176 cach chon.
Gia sit A, ndm gitta A, va A; thi tam gidc A;A/A; tu tai dinh A, Ma AA A A =AAAA,

nén két qua bi 1dp hai lan. C6 100 céch chon dinh.
Vay s0 tam giac tu la w =117600.
Chii ij: Cho da giac déu c6 n dinh. Cong thic tong quét tinh s6 tam giac tu:
e Néu n chin thi sd tam giac tiula n.C> ,
2
e Néu n 1é thi s6 tam giac tu n.C>
2
Ap dung cong thiic nhanh ta c6 n.C>_, =100.C, = 117600.
2

Cau 22: Cho hai s6 thuc x,y >1 théa man diéu kién:

2(x+
‘log2 2(x+ y)‘ +|log, #fy; =log, (4xy+1)
Gi4 tri 16n nhat ctia biéu thac f(x,y)=2xy +x+2y —x* — 4y’ bing?
Al B. 2 c.3 D. 2
2 3 4 7

Ap dung bat dang thuc tri tuyét ddi ta co:
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2(x+y) x*+4y* +1
‘log2 2(x+y)‘+ log, m =‘10g2 (x+y)+1‘+ 1-log, T
x*+4y* +1 ) 5 ) 5
=|log, (x+y)+1|+|log, ————-1 2‘log2(x +4y +1)‘:10g2(x +4y +1)
x+y

Mit khac theo bat déng thic AM - GM ta lai ¢6 log, (xz +4y° +1) >log, (4xy+1)=VP
X’ +4y* +1
g 1-log, ————|(1 1
Déu “=" xdy ra khi va chi khi ( %8 Ly J( og, (x+y)+1)
x =2y

Thé vao f(x,y) taduoc f(x,y)=g(x)=2x —x*

Ta c6 g'(x)=0<:>L=2x<:>x=1:>maxg(x)

(lj _3
J2x 2 1 82)7a
Cau 23. Cho phuong trinh 3+tanx+1(sinx+2cosx)=m(sinx+3cosx). C6 bao nhiéu gia
tri nguyén cta tham s6 m thoc doan [-2018;2018] dé phuong trinh trén c6 dung mot
nghiém thudc (O ,gj ?
A. 2015. B. 2016. C. 2018. D. 4036.

Gidi

Vi cosx # 0 nén phuong trinh tuong duong véi < 3(tanx+2)vtanx+1 =m(tanx+3).

bat t=+/tanx+1, vi XE(O;§)3t€(1;+OO).

3+ +3¢t
Khi d6 ph trinh tré thanh 3t(#2 +1)=m(#* +2 = .
i d6 phuong trinh tré tha ( +) m( + )c>m o
3 3(t* +5t2+2
Xét ham f(t):?)t2 + 3t voi te(1;+0). Taco f'(t)=(—2)>0, Vie(1;+0).
t°+2 (#+2)

Lap bang bién thién suy ra phuong trinh c¢6 nghiém khi m > 2
L2082 s me{3,4,...,2018) = C6 2016 gid tri.

mez

CoS2x

Cau 24: Cho phuong trinh 2%V (sin2018 x +cos™"® x) (sinx +cosx)cosx = . Nghiém

1-tanx
. . ) a . o a s o
duong nho nhat cua phuong trinh c6 dang % v6i a, b 1a cac sO nguyén va nguyén to

cung nhau. Tinh S=a+b.
A.S=2. B. S=3. C. S5=4. D. S=7.

Gidi
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cos2x _ cos’x—sin’x
1-tanx 1 sinx
cosx

2

Ta co

= cosx(cosx +sinx).

Do d6 phuong trinh <> 2" (sin™* x + cos™™ x ) (sin x + cos x) cos x = (sin x + cos x ) cos x
< cosx(sinx+cos x).[22°17 (sin®"® x + cos™" x) — 1} =0.
e cosx=0(L)
: n
. smx+cosx=O<:>tanx:—1<:>x:—z+kn (kez).

o 2°7(sin®x+cos™ x)-1=0< 2" (sin™ x+cos™ x) =1: V6 nghiém vi

1009 1009 1009
sin®® x + cos™® x = 2(%] > 2[%) = ST v6i a=sin’x, b=cos’ x.
o . ... 3m a=3
= Nghiém duong nho nhat la n AT e S=7

Cau 25: Cho cac s6 thuc a,b,c thda man 0<a,b,c<1. Khi d6 tri nhd nhat cda biéu thic

1 » : . 5
P=log,b+log,c +Zlogf adugc viét dudi dang " \6imn la cac s6 nguyén duong va mn
n n

1a phan s6 t6i gidn. Hoi T =m’ +n° c6 gia tri 1a bao nhiéu?
A.171 B. 89 C.195 D. 163
Gidi
Theo b4t dang thiic AM - GM ta c6:

. leogﬂb+logbc+%logfa22 logublogbc+%log3a:2 logac+%logfa

e 2Jlog,c +%logfa:%\/loguc +i\/logac +%\/loguc +%\/Ioguc +%logf a

> 5?/%\/10&1 c%\/loga c%\/loga c.i\/loga c%logf a= Z
Vay gia tri nhé nhat cua P = 2 ,khi do T =189

Cau 26: C6 bao nhiéu s6 nguyén m e[-2018;2018] dé phuong trinh [2°* —8‘ = %xz +m o

dang 2 nghiém thuc phan biét?
A. 2013 B. 2012 C. 4024 D. 2014
Phuong trinh tuong duong v6i m=

2 —8‘—%x2. Ham s6 f(x)= P —8‘—%362 la mot

ham s6 chdn do d6 ta chi can xét trén nita khoang [0;+) dé suy ra bang bién thién cta

ham s6 f(x) trén ca tap so thuc.
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Xét ham so

g(x)=2""1In2-3x(x >2)
2" In2-3x<0(0<x<2)

f=prg-2e 2] :f<w={

Taco g'(x)=2""In*x-3>8In*2-3>0,Vx>2,¢(2)=8In2-6<0,¢(3)=16In2-9>0 nén
phuong trinh g(x)=0 c6 nghiém x, €(2;3).

Vé bang bién thién cho ham s6 f(x) ta suy ra duoc phuong trinh ¢6 dung 2 nghiém thuc

m>6

khi va chi khi C3x?  =me(7,8,..,2018)
m=f(x,)=2""-8-"-¢Z

Cau 27: Gia st s6 tu nhién 7> 2 thda man ding thtc dudi day hay tim n?
2 4 6 2n-2 2n
CZn + C2n + C2n + .+ CZn + C2n — 4096

Ch + =
"3 5 7 2n-1 2n+1 13

A.n=4 B. n=5 C.n=6 D.n=7
Gidi

Coch o s

3 5 7 2n-1 2n+1 15

Taco: (1+x)" =C3, +Chx+C2x% +..+CHx™".

Gié st s6 tu nhién 1 >2 théa man C,, +

1 1

=N I(1+x)2” dx = (anx+%C§nx2 +%C§nx3 +.t
0

2n,.2n+1
Cox j

2n+1 0

2041 |1 1

(1+x)
2n+1

=N =(C§nx+%cgnx2 +%C22nx3 +ot C;sz"”j

2n+1 0

0

2 22n+1_1

Q:ZC§n+2C§”+2C§n+...+ 2 cor

2n+1 2 3 2n+1
5 ,_1 2n 0 14 .15 3 1 2n, 2n+1

Mit khéc I(1+x) dx=|C, x+=C)x*+=C; x" +..+——C;'x

5 2 3 2n+1

- 2 :—2c§n+3c;n—3c§n+...+ 2 Ca' (2)

2n+1 2 3 2n+1

Lay (1) tru (2), ta duoc:

0

2o G G o Zra e
Cau 28: Tinh t6ng S = C, +3C2 +6CS +...+3kCk +...+15CL +18CL 2
A =102 13 g 51020 gy 51020 g D.S= 10'3219 ~13
Gidi
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Xét khai trién (x+1)" =CY +xCly +x°C2 +...+x°Cl + x*°C2
Pao ham hai vé& ta c6 20(x+1)" =Cl +2xC2 +3xC3 +...+ 19x"°CL +20x°C2 (*)
Nhan hai v& (*) v6i x ta cé 20x(x+1)" =xCl +2x°C2) +3x°C3) +...+19x°Clo +20x*C2
Cho x =1 ta duge 20.2" = Cly +2C% +3C3 +...+19Ck +20C2 (1)

1 i3

bita=——-——.Cho x=a tacd
2 2

20a(1+a)” =aCly +2aC2 +3C3 +..19aCL +20a°C2 (2)
Cho x=0a* tac6 204 (1+a*)" = a’Cl, +2aC2 +3CS, +4a°Cly +...+194°Cly +20aC2 (3)
Cong vé theo vé (1),(2),(3) taco 20 [219 +a(1+a)” +a? (1 +a’ )19} =35-C),
a(1+a)” =a(-a*) =-a® =1 20
(1) =) w2

” . -13
a2(1+a2) =a’(-a) =-a""=-1 3

Mt khéac

Cau 29: Cho ham s§ f(x) c6 dao ham trén R\ {b} va ham s6 g(x) c6 dao ham trén R.
Biét d6 thi ctia hai ham s6 y = f'(x),y = g'(x) nhu hinh vé dud6i.

bt h(x)=f(x)-g(x),S =—[h(x2 +b)}2 +h(b+x2)(1+2h(c))—[h(c)]2 v6i ab,c 1a cac s6
thuc da biét. Khing dinh ding véi moi x =0 1a?

y

A

A. Se[h(c);h(a+c)]
B. S<h(c)
C. Sﬁ[h(c);h(a+b)]

D. Se [h(a);h(c)]

Gidi

Tu d6 thi da cho ta suy ra h'(x):f'(x)—g'(x);h'(x):0c>f'(x):g'(x)c{x:a

X=cC

Lap bang bién thién ta c6
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X —o0 a b c +00
h'(x) — 0 + + 0 —
h(e)

h(x) . / \

)
Lai c6 S=—(1(b+x*)~h(c)) +h(b+2*)<h(x* +D)<h(c)
2

Cau 30: Cho 3 s6 thyc théoa man x €[2;4];y €[0;4];z<€[1;5]. Khi d6 gia tri 1on nhét cta
biéu thac T = (\/;+\/;+\/2) —5(log, (x—1)+2log; (y +1)+4log; z) bing?
A. 10 B. 11 C.8/5-14 D. 12

Gidi

Theo Cauchy - Schwarz, ta co:

2
(\/;+\/§+\/2)2:(1\/}+1 y+%\/2j s[1+1+%j(x+y+2z):g(x+y+22)
Dé’u”="xéyrakhi:\/;=\/§=2\/2<:>x=y=4z (1)

Suy ra T£%(x+y+22)—5(10g3(x—1)+210g5 (y+1)+4log; z)

= T<=(x+y+2z—2log, (x—1)—4 log, (y+1)—8log; z)

=T<

Nlm Nlm

(x+y+2z-2log, (x—1)—4log, (y+1)-8log, z)

:Tég(x—2log3(x—1))+g(y—4log5(y+1))+5(z—4log52)
Ap dung két qua quan trong x—(a—l)logux—lSO,‘v’xe[l;a]. Déu “=" xay ra khi x=1
x—log, (x—1)=((x-1)-2log, (x-1)-1)+2<2
hodc x=a = y-4log,(y+1)=((y+1)-4log,(y+1)-1)<0 =T<10
z—4log,z=(z—4log;z-1)+1<1

Déau “=" xdy rakhi x =y =4z=4.

Cau 31: Cho 0<~a-1<+b-1<a va ham s6 y:g(x):L c6 dao ham trén

f ((x il )
[0;+o0). Biét dd thi ham s& y = f(x) nhu hinh vé duéi. Khang dinh nao sau day dang véi

moi xe[\/g—l;\/g—l}
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y1 y:f(x)
n
m
0 a b X

A. g(x)g@ B. g(x)S@ C. g(x)S@ D. —10Sg(x)£0

Gidi

Ta cé xe[\/;—l;\/g—l}:(x+l)2 e[a;b], dua vao db thj ta co

me((x+1)2)Sn:>111<f( ey ) %

Mt khac 0<+/a—1<+b - 1<a dya vao do6 thj ta thdy f(x) dén gblentren[\f 1,46 -1 ]
f(Vo-1)

m

nén ta c6 f(ﬁ—l)ﬁf(x)ﬁf(ﬁ—l):g(x)s

Cau 32: Cho cac s6 thuc duong a,b,¢,m,n,p thoa man diéu kién 22[1y 4 22y 4 32017 p<7

(227" 2(2p)® 2018 7
va dasdb+3cs 42 pat 5= 228 (200 3 khéng dinh dtng 1a?
m n p
A. 42<5<7.6™° B. $>6"° C.7<5<7.6™ D. 4<S5<42
Gidi
bat m=x*";n=y*";p=2""; 2x+2y+32<7;2a+2b+3d >21(c =2d)
( 2 a )2018 2018 2018 2018 2017
23— +2(6 x + 6" x 4. +6™°x) 2 2.2018.6™.2a
X
. (za)zols 2018 2018 2018 2017
Theo AM - GM ta c6 {2.5——+2(6™" y + 6™y + ...+ 6™y ) 2 2.2018.6™.2b
( 2 a )2018 2018 2018 2018 2017
B A +3(6 y + 6™y +...+6™"y) 2 3.2018.6™" 24

Mit khac —2017.6™"® (2x +2y +3z) > -2017.7.6™"
= §>2.2018.6™7 (2a+2b +3d) - 2017.6™" (2x + 2y +3z2) > 2.2018.6™7.3.7 - 2017.7.6 ™ = 7.6™'*

=y=z=1 =n=p=1
xyzj{mnp

Dau “=" xay ra khi
a=b=d=3 |2a=2b=c=6
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Cau 33: C6 bao nhiéu cdp s6 nguyén a, b dé phuong trinh sau dtng v6i moi x
a(cosx—1)+b" = cos(ax+b*)-1(1)
A. 0 B. 1 C.2 D. 3
Gidi
Gia st phuong trinh (1) dung v6i moi x nén ciing dang véi x =0
=1+b*=cos(b)’ = b=0
Khi d6 phuong trinh (1) tré thanh:
a(cosx—1)=cosax—1(2)( (2)dang v6i moi x khi a=0)
Vay ta chi cdn xét khia # 0. Do (2) dung v6i moi x nén dung khi x =2n x =2 khi &y c6:

) thay x:%(doa;tO)tacé

cos2ax =1=>2an=2kn.Do a#0=a=k(3). Trong
a

—2mn:>a=l(4)

(2
_2n
a m

a(cosg—1j=0:>cos%=1
a a
Tu (3),(4) va k,m nguyén nén a=+1.
Thr lai ta thdy chi c6a=0 va b=0 hodca=1vab=0thoa man
Vay c6 2 cdp s6 nguyén (a;b) dé pt (1) dang v6i moi x.
(p—x2)(p+x—2)<0

v nghiém khi p e (—o0;a]U[b;+x).
x> <1

Cau 34: Cho hé phuong trinh {

Tinh gi4 tri cta biéu thiac A =a’ +b’
A. 10 B. 9 C.13 D. 16
Gidi

Ta c6 h¢ phuong trinh da cho vo nghiém < f(x)=(p- )(p +x-2)>0 voi moi |x|<1(1)
>

F()20 [(p-1)(p- 3) o
Gia st (1) dang,taco 4 f(0)>0 <<p(p-2)=0 Q{Z;3
f(1)=0 (p- 1)220

Tht 1ai, ta co:

+) Néup <0 khi d6 p—x? <0 v6i moi x

Do |x|<1=p+x-2<-1=(p-2*)(p+x-2)20 véimoi|x | < 1.

+) Néu p<3

Do |x|<1=p-x*>2 vap+x-220 (do x>-1)=(p-x")(p+x-2)20 véimoi |x|<1.
Viay a=0,b=3=A=9
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Cau 35: Cho day s6 (u,) duoc xac dinh boi u, =2; u, =2u, , +3n—1. Cong thac s6 hang
tong quét ctia day s6 da cho la biéu thtc c6 dang a.2" +bn+c, véi a, b, ¢ 1a cac s6 nguyen,
n>2; neN.Khidétong a+b+c co gia tri bing

A. 4 B. 4 C. -3 D. 3

Gidi

Taco u,=2u, ,+3n-1<u, +3n+5:2[un71 +3(n—1)+5], voin>2; neN.
bat v, =u,+3n+5,tacé6 v, =2v, , v6in=2; neN.
Nhu vay, (v, ) 1a cdp s6 nhan voi cong boi =2 va v, =10, do d6 v, =10.2"" =5.2".
Do d6 u,+3n+5=52", hay u,=52"-3n-5v6in=>2; neN.
Suyra a=5,b=-3,c=-5.Nén a+b+c=5+(-3)+(-5)=-3.
Cau 36: Mot ngay dep troi, trong luc di dao cong vién, cdm mot khoi cau trong tay, mot
nha khoa hoc yéu céi dep nady ra y tudong mudn tao ra mot khoi nén ndi tiép trong mot
khoi cau c6 ban kinh R va dung mot loai dung dich X do 6ng ché tao ra vao trong do, sao
cho thé tich dung dich X chtta dugc trong X 1a 16n nhat. Sau khi ché tao xong, trong lic
mai ngdm tac pham ctia minh, nha khoa hoc da vo tinh 1am v& ca khdi cdu thay tinh, tuy
vay ong da thu héi lai duoc luong dung dich X quy gia ctia minh. Lan nay, vi rat kinh
nghiém, ciing luong dung dich X d6, nha khoa hoc muén ché tao mot cai hop bang mot
loai kim loai chju luc trong su6t dé dung dung dich cia minh. @ng c6 hai su lua chon cho
hop kim loai ctia minh, ¢6 dang hinh hop chit nhat hodc 1a c¢6 dang khoi tru. Tuy nhién,
kinh phi con lai ctia 6ng c6 han, con gia thanh kim loai d6 lai rat dt vi né hiém. Ong
muon chi phi san xuét kim loai cdu thanh hop la bé nhat, nhung van phai chtra dugc lugng
dung dich X da c6 ctia minh.Hay giup nha khoa hoc tinh todn xem dién tich toan phan

nho nhat cua hop kim loai 1a bao nhiéu?

11 11 6 6
A. 37TR213/1—8 B. RRZ;”/é—S C. 3nR2,3/§—4 D. nR? ?/%

Gidi

Ta tim lugng dung dich X 16n nhit ma nha khoa hoc da dung duoc trong khéi non noi tiép
khoi cau ban kinh R.

R& rang trong hai khéi nén ¢6 cung ban kinh thi day ndi ti€p trong moét khéi cau thi khoi
nén nao cé chiéu cao 16n hon thi thé tich, nén ta chi xét khéi nén cé chiéu cao 16n hon
trong hai khéi nén do.

Gia st rang khéi non c6 day 1a hinh tron ban kinh r. Goi x v6i0 < x < R 1a khoang cach tir
tam khoi cau dén day khoi non. Khi d6 chiéu cao 16n hon caa khéi nén noi tiép khéi cau
v6i day la hinh tron ban kinh r sé 1a h = R +x . Khi d6 ban kinh ddy nén lar =+R* —x?, suy

ra thé tich khéi nén la
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V:%anh:%n(Rm)(Rz—xz):%n(Rm)(mx)(R_x):%R(R”)(Rm)(zzz_zx).

Theo b4t dang thic AM - GM ta c6
R+x+R+x+2R-2x)
175( +x+R+x+ x) :gnRS.
6 27 81
bay ciing chinh 1a luong dung dich X ma nha khoa hoc da dung trong khoi nén lac ban

V= <n(R+x)(R+x)(2R -20)<

dau.

Ta tim dién tich toan phan nhd nhat cta hop kim loai dung luong dung dich X néi trén,
voi V= 32 nR>.
81

e THI1: Hop kim loai hinh tru. Khi dé

V:nth:hzlz,Stp ~27R? + 2nRh = 2nR? + 22
nR R

Ap dung bat déng thitc AM-GM cho bo ba s6 duong 2nR2,%,%, ta co
Sy, = 2nR? + % +% >33/2nV?

e TH2: Hop kim loai hinh hop chit nhat, khi d6

V=abh:>h=K,St =2ab+2(a+b)h=2ab+2a1+2bz=2(ab+z+z).
ab” " ab ab a b

Ap dung bat déng thitc AM-GM cho bo ba s6 duong ab,Z ,% ta co
a
S, = 2(ab+z+zj >23:/V?
a b
So sanh 33/2nV? va 63/V? ta c63/2nV? <63/V* . Vay dién tich toan phan nhé nhat ctia hop

11
kim loai 1a3%/2nV? . Tt day thay V = Z—i nR’ vao, ta dugcS,, = 3nR*3 / 22:51; = 3nR243/¥ :
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Vay dap an dang la A.
Céu 37:

1 = =7

3 Jo 2 X
1

Cho ham s6 f(x)c6 d6 thi nhu hinh vé déng thoi f (x+1)— f (x)=2x(2x+1)(x+1)(*) Biét

ring f(x)=ax*+bx’+c;g(x)=mx* +nx+p va f(x)=g(x*~1) . Tim gi4 trj nho nhat cta
ham s6 g(x)
1 1
A —— B. — - —
> 1 C. -2 D. 4
Tix (*) tathayx=0= f(1)=f(0)

a+b=0 .
Taco x=0=y=-1=c=-1= 1 vax=2,y=11= f(x)=x"-x>-1
c=-

Mit khac x* —x? —1:g(x2 —1):m(x2—1)2+n(x2—1)+p =mx* —2mx*> +m+nx’* —n+p

m=1 m=1
=12+n=-1 =in=1 :>g(x):x2+x;g'(x):2x+1;g'(x)=0<:>xz—%
~l=-n+p p=0

Vay gia tri nho nhat g(x) = —%
Cau 38: Cho ham sdy= —§x3 +3x —%(C ). Tim nhitng diém trén dudng thing
(d):y=ax+b di qua goc toa do va tao v6i dudng thang y = - mot goc 15° ma tir d6 ké

NE

dugc dén(C) 2 tiép tuyén .

A (‘?1,-%1}(1,-1) B. [%,-%),-(1,-1) . (%1,-%1];(_1,-1) D. (‘?1,-%);(1;_1)
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Ta c6 yzixtao voi Ox mot goc 30° = (d) tao voi Ox goc 45° = a=1=y=x (quaO)

V3
Me(d)va M(x,;x,)
Phuong trinh duong thing A qua M : k (x —x, ) +x,,A tiép xtic véi (C) khi

23 T k(e

37 T3 (x xo)+x0:>—Ex3+3x2—1=(—5x2+6x)(x—x0)+x0
2 3 3
—5x" +6x =k

@%xg—(3+5x0)x2 +6X,X — X, —%:O<:>(x—1)(10x2—15x0x+3x0+x+1)=0

Suy ra dé ké duoc 2 tiép tuyén thi 10x* —15x,x +3x, +x +1 c6 1 nghiém duy nhat
= 10x* +(-15x, +1)x +3x,+1=0

_205x 2 +1-30x-120x, —40=0 |*="5N) e
Lo [A=225%7 +1-30x 1205, - 40 =0 _ 5 3M1(_1;_1J;N2(1;1)
x#1 13 5 5
x=—=(L)
15
Cau 39: Cho ham s6 f(x)= 8x+a_bx_c+(c—3)tanx . Biét d6 thi ham s6 c6 dung 2

x(x-1)2
duong tiém can (chi tinh tiém can ding va tiém can ngang). S6 gia tri nguyén t6i da c6 thé
cta tham s6 a thoa man bai toan 1a?
A. 8 B. 2 C. 10 D. 9
Gidi
Ham y =tanx 1a mot ham c6 vo s6 tiém can dang. vi vdy mudn c¢6 ham s6 f(x) c6 dung

hai tiém can thi it nhat hé s6 ctia ham tanx phai bang 0=> ¢ = 3. Khi nay ham s¢ tré thanh:

f(x)_\/8x+a—bx—c _ N8x+a-bx-c

x(x—l)zo +(c-3)tanx = x(x—1)20

Ham s6 trén ¢6 mot TCN:y =0 (khix — o). Yéu cau bai toan tuong duong ham s6 c6

dang mot duong TCD nita. Xay ra cac truong hop sau:
Truong hop 1: Tt s6 ¢6 nghiém x=0 =z -3=0=a=9
Truong hop 2: Tt s6 c6 nghiém képx =1. Suy ra

VBra=b=3=0 4 Bra=-1(VN)
8 b—0=b 4 :>\/8+a—\/8_—3=0<:> \/_

—-b=0=b= +a =4 =

2B+a J8+a Sta=dca=8

Truong hop 3: Diéu kién xac dinh ctia cdn thic chi chita mot nghiém ¢ mau s6. Cu thé la:

s 0<-2
8x+a>0<x>—. Suyra 8 < 8<a<0

a

1>——
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a=9
Két hop ca 3 truong hop thi cic gia tri nguyén cta a thoa man bai toanla| a =8
-8<a<-1

Suy ra c6 tat ca 10 gia tri nguyén cta tham s6 a thda man.

Cau 40: Cho tich phan I = Jil(\/x +7 +411-x ) dx, goi M va m lan luot la gid tri 16n nhat va

gia tri nho nhat cta I. Tinh S=M+m?
A. 5442 +108 B. 36+/2 +108 C. 6:/3 +54 D. 6+/3 +36
Gidi
1 1
2x+7 2\11—x

Dit y=vx+7 +V11-x véi xe[-7;11]. Taco y' = =0ex=2

Nhan thdy y’ khong xac dinh tai —7;11, v& bang bién thién ta c6 V18 <y <6
= J.n\/ﬁdx < In(\/x+7 +\/11—x)dx < _[116dx
-7 -7 -7

542 <[ (Va7 +/11-x ) dx <108

Tinh hoa cta todn hoc ndm & tu do cda né - Georg Cantor Chinh phuc olympic todn | 35



