PE LIEN TRUO'NG NGHE AN LAN 1

Cau 46. MOt binh thuy tinh hinh tru khdng c6 ndp, trong binh dwoc xép vao ba vién bi bang nhau cé ban
kinh ~/3dm sao cho cic vién bi déu tiép xic véi ddy, d6i mot tiép xtc nhau va tiép xic véi dwong sinh cia
binh. Ngwoi ta d6 day nwéc vao roi dat 1én miéng binh mot khéi lap phwong ABCD.A'B'C'D’ dic, sao cho
dwong chéo AC’ c6 phwong vudng goc véi mat day cua binh va cdc canh AA4', AB, AD ti€p xtc véi miéng

binh (xem hinh v&). Sau d6 quan sat thdy lwgng nwéc tran ra ngoai bang % lwong nwée ban dau co trong

binh. Gia str chiéu day cta vé binh khéng dang ké, héi thé tich ctia binh thiy tinh gin nhit véi s6 nao sau
day ?

A. 276,41(dm’). B.319,94(dm’).  C.350,31(dm’).  D.27544(dm’).
Lo giai
bau tién ta c6 hinh vé sau day.

Hinh 1 Hinh 2
Chu thich: hinh 2 1a hinh mt cat khgi hinh 1 qua khdi tru va ba khéi ciu trong khdi tru dé.
Goi cic canh AA', AB, AD tiép xuc v&i miéng binh 1an lwot 1a cac diém M, N, P.
Theo hinh 1, ta c6:
Nhén xét: do dwong chéo AC' c6 phwong vudng géc véi mat day ctia binh nén ta suy ra khai ti dién
AMNP 1a mét khéi tam dién vudng c6 ba canh 44, AB, AD bang nhau va bang x(dm), thé tich bang



éx3 (dm3 ) .Khid6 M,N,P déunam trén dwong tron day cta khdi tru tirc ban kinh dwong tron day cia

tru (R) ciing chinh bang ban kinh dwong tron ngoai ti€p tam giac déu AMNP, suy ra
_MN _ AMAN2  x\2

MNP)_\/g_ \/g _\/g(dm)-(l)

Do d6 nwéc ddy binh sau khi bo ba qua ciu nén ta c6 thé tich nwéc ban dau bang:

V,=nRh —3.%72'(\/5)3 =7R*h - 127r\/§(dm3) v&i A 1a chiéu cao cta khdi tru.

R=R(

Theo hinh 2, ta c6é:
Goi D, E,F 1an lwot1a tAm dwdng tron mét cat tir ba qua cau va O 1a tAm dwong tron ngoai ti€p ADEF .
Tiép dén ta goi 1,J, K 1a cac diém tiép xuc clia dwdng tron mat cat véi dudng tron ngoai cé ban kinh

% = 2(dm)

NG

bang R.Tacé ADEF déu c6 canh bang 2x/§(dm) nén suyra OF =
Suy ra: R=OK =OF +FK =2++/3(dm) (2)

T (1) va (2) ta c6 duoc: £:2+\/§:x:\/g+i(dm)

V3 V2

Theo gia thiét thi thé tich phan nwéc tran (téc thé tich khéi t& dién AMNP bang % lwgng nwde ban dau

3
c6 trong binh nén ta c6 phwong trinh sau: é)f = %( R*h —12ﬂ\/§) & %(\/€+ij = %(ﬂth —127r\/§)

V2

Giai phwong trinh ta thu dwoc h~7,312(dm).
2
Vay thé tich khéi tru cin tim 1a: ¥, = zR*h = ﬁ(2+ﬁ) 7,312~319,94(dm’). Chon B
1
Cau 50. Xét cac s6 thuc dwong x,y,z théaman (y+ 22)(3" - 27)’*22J = xy+2xz—3. Tim gi4 tri nhé nhat

ctia biéu thirc P = log; (y2 +zz)+%log§ (3y+6z +3y? —3zzj
A. —1. B. -2. C. 4—log, 3. D. 3-log:5.
Lori gidi

1

1
Gia thiét ban dau suy ra: (y+22)[3" —27}’*22]:x(y+22)—3<:>{3“‘ —27”22J:x— 3

y+2z

3
&3 —x =37 -

3
y+2z

.Xétham s6 y = f(¢t)=3"—1t trén (0;+0)cé f'(¢)=3"In3-1>0,Vte(0;+x)

S t) dong bién trén (0; tlrc x =
uyra f(z) dongbién trén (0;+0) tirc x Sios

2
Ta cé: m+3y2 ~37° :M+3y2 “322=(y+2z) +3y* -322 =4y + 2 +4yz =2y +z2)’
X X
2, 2
Cung véi: y> +z° = (21) +ZTZ (2r+2) (Svac-xo) nén P > log5@+ilog§ (2y+z)2.

batr=2y+z>0 tasuyra:
2

t 1 5\2 1 ) ’ . . 1
P >log, 3 +Z(10g51) = Elogst +1| -2>2-2.Vay P. =-2 khlt:2y+z:§.Ch(_)nB

min



PE THCS - THPT NGUYEN KHUYEN TPHCM
Cau43. Chohamsé y= f(x) c6 f(\/g—l) =1va f'(x)=ax’ +bx+c (a,b,c € R). D6 thi ham s8

y = f'(x) nhu sau:

ﬂ/a/l T o \/51 A
S6 diém cuec tri cha g(x):f(‘f(x)‘—2)—81/3+‘f(x)‘_(f (X);df(x)‘] 1

A.s. B.2. C.7. D. 6.
Loi giai

3
D3u tién, dé dang gidi hé a,b,c raduwoc f'(x)=—x>-2x+2= f(x)= —x?—xz +2x+C

3
Vai f(\/g—l):l ta suy ra C:%—zx/g,tfrc f(x)z—x?—x2 +2x+%—2\/§

Ta co: g(x):f(‘f(x)‘—2)—8 /3+‘f(x)‘—£‘f(x)‘ +6‘g(x)‘+91]+1

:f(‘f(x)‘+35)84/‘f(x)‘+3{(‘f(x)‘;-.?’) _1}1

Pat u=J|f (x)|+3 >0 khido g(u):f(uz—5)—8u—u—84+§:>g'(u)=2uf'(u2—5)—8—%=0

=3= f’(u2 —5) >3 (danh gia Cauchy 3 s6 khong am).

5 ) u=2
Khi do: {(” -3) :2(” _5)+223<:>(u—2)2(u+2)2£0<:> L=—2 = I (x)+3=%2
f(x):—x —2x+2 Y= /‘f(x)‘+3

3
X

BRI LI W S
Suyra: |/ (x)+3=d4o f(x)=tle| 3 1)

X ) 11
X2+ —-23=-1
3 3

Thir bang may tinh casio ta thdy (1) c6 5 nghiém bgi 1é nén ta suy ra g(x) c6 tit ca 5 diém cuec tri.



Cau 45. Chohamsé y= f(x)=

—x> +bx” + cx ¢6 d6 thi nhw hinh sau:

Hinh phang (H) gi¢ihanbéi y = f(x),y =0,x=0,x=4 quay quanh Ox sinh ra mot khéi tron

xoay co thé tich bang V' . Khing dinh dung 1a

AV = 3037527r : BV = 30737 . C. V= 3074x

35 35

D.
Lovi giai

4 4
Gid thiét ban dau suy ra: f(x)=-x’+3x’.Suyral = jﬂ'fz (x)dx = ﬂf(—)f +3x7 )2 dx
0 0

Cau 48. Choham s y = f'(x)=ax’ +bx’ +cx ¢6 d6 thiham s§ y = f'(x) nhw sau

Va f(0)=0.S8 diém cyc tri ciia ham g(x)= f(xf(x))—ln(xf(x)) bang
A.9.

B. 7. C. 8. D. 10.
Loi giai
Gia thiét ban ddu suy ra: f'(x)=—x’+3x’ :)c2(3—x):>f(x):—x?+x3 voi f(0)=0.
Ta co: g(x)=f(xf(x))—1n(xf(x)):>(xf(x))' {f'(xf(x))_xfl(x)}zo' Cho g'(x)=0.
f(x) 31 1
f(x)+xf’(x)=0 j;((j:))=;+x_4=—; @
Tl )= !
_xf X "(xf(x))= 2
B W)= @
Tai (1) phwong trinh twong dwong véi: i+ +l=0<:>i+ ! =0.
x x—4 x x x—4

V=

30767
35

30727
35




Xétham s h(x)= i+ 2 6 h'(x)= —i—ﬁ <0 tirc #(x) nghich bién trén tirng khoang xac
X X-— X X —

dinh.
Vay phwong trinh (1) c6 nghiém duy nhat x = % (nhan).

. \ . o1, .1 [t=0764
Tai (2) phuwong trinh twong dwong véi: (dat ¢ = xf(x)) < f'(7) = Phat £+’ =-

t|t=2961
0.764 0.764

f(x)= f(x)=
Suy ra: Y s ¥ Khao sat sw twong giao cia do thi y = f(x) va hai dwong cong

£(x)= 2.961 (x)= 2.961

X X
lanlwotla y = 0.764 va y= 2.961 ta thay c6 6 nghiém boi 1é (2).
X

Tir (1) va (2) ta két ludn ham s6 g (x) c6 téng cdng 7 di€m curc tri.

;0

l\)lw

Cau 49. Cho (Cl):y:g(x)zz;(Cz):y:f(x):4x2+bx+c, (C,) tiép xtic Ox tai A( va (C,) qua
X

N—

e e 4+x+21(x) . s a
B(2;1). Gia tri nho nhat 2. - 2x-3( t d 0;2| bang ,[—
(2;1). Gid tri nhé nhé cua\/_g£(1+f(x))(2+x)] \/;| x—3| trén doan [0;2] bang S v

a’-b’
=L -v
a’+b’
Khang dinh dang 1a
A. M (-2;0). B. M €(0;1). C. M e(1;2). D. M (2;4).

Lovi giai

, 3 3 . "
Tacé: f'(x)=8x+b.Do (C,) tiép xtic Ox tai A(E;Oj nén A(E;Oj 1a diém cuc tri ctia d6 thi (C,)

3

1=1=0  [(124b=0 b=-12

=)/ 2) @{ N @{ = y=/f(x)=4x"-12x+9=(2x-3) 20
16+2b+c=1 c=9

/(2)=1

2(1 2
Tiép dén, ta cé: 4+x+2f(x) = (+f(x))+( +x)= 2 + ! = ! I

(+/(0))2+x) (1+/(x)2+x) x+2 f(x)+1 ;+1+(2x 3 41

o o 4+x+2f(x) 2
Khldo,suyra.P—\/E.g[(1+f(x))(2+xJ \/_|2x 3| I I —\/_\/7|2x 3|
( x} " |2x 3 +1
2

). Do x€[0;2]nén a e(0;1],6€[0;3)

bat (a;b) =(\/§;

‘Néu ab >1 thi a\4a2 —3\>1@{

- ]:(x;y):(hzz;
a(4a’-3)>1 @[(a+l)(2a—l)2 <0

(volido a<(0;1])
a(4a’-3)<-1 |(a-1)(2a+1)" >0 (%1



-Néu 0<ab <1 thita co: P:%—ﬁab
74_7
a+1 b +1

Pén day ta co bt diing thirc (*) sau: Va,b théa 0<ab<1 thitacé: — 4 < 2
a’+1 b°+1 1l+ab

That vay, bat ding thirc (*) twong dwong vai:
1 1 1 1 ab-a’ ab-b’

- - <0 <
T@r1 Tvab B4l dtab (a2+1)(ab+1)+(b2+1)(ab+l)
ea(b-a)(b’ +1)-b(b-a)(a’ +1) <0< (b—a) (ab—1)<0 ludn ding véi 0<ab<1

Nhw vay (*) ding, suy ra P> 2\2/5 —2ab = \/E(abﬂ)—\/iab =2

1+ab
Nhu vy gi4 tri nhd nhit ciia P biing ~2 khi x=2. Chon dép 4n B.
Cau 50. Chohams6 y = f(x) liéntuctrén R, c6 f"(x)>0, Vx e[x;;x,] vaco do thi y= f(x) nhw hinh

dwéi day
y

O o x4 3
1
gl

Goi [f(x)—xf’(f(xo))—f(f(xo))+1]2 =m ;l:l_f’(f(;o))f(x(])} =n;Xx, e[x3;0]. Khi gia tri

nho nhit cia S = (m+1)i4n+1) +%'unm;tnl +~/mn trén x €[x;;x,] bang k va

T =(k+/f(x))(k—/(x))+x". Khing dinh ding la
A. T e(0;1). B. T e(2;3). C. T e(45). D. T €(5;6).
Loi giai

Tir d6 thita co: f(x,)=x;/(x)=0

£ (x%)<0,x, €[x;;0]
f(xo)zf(xl)le > X3
-Vi f"(x)>0, Vx€[x,;;x,] nén theo bat dang thirc tiép tuyén, véi moi f'(x,) € [x,;0] thi
f(x)zf’(f(xo))(x—f(xo))Jrf(f(xo))

= () =" (f (x0)) = £ (S (30))+12 /(S (%)) (0= 1 () + 1 (S (x0)) =" (S (30)) =/ (f (3,)) +1
& () (F ()£ () + 11 £ () A (5) (1)

-Laico f"(x)>0, Vxe[x;;x,] nénsuyra f'(x) dong bién valién tuc trén [x;;x, |

Do x, €[x;;0] nén x, < f(x,)<0 (suy ra tir nhin nhan dbo thi)

-Trén [x,;0] thi /(x)<0 (dwa vao do thi) :{



= ["(f(x,))2 f'(x,)=0 (do x=x, 1a diém cyctri ctia dd thj ham s3).

1—f'(f<x0))f<xo)r

2

=nz2

Ma mit khac f(x,)<0 nénsuyra f’(f(xo))f(x0)£0:>[

e

Kéo theo [ £ (x)~xf"(f(x,)) =/ (f (%)) +1] =m=>1
bat (m;4n):(a;b) thikhidé a,b>1vaa=b

2 1 [m+4n 2 1 [a+b 1
Tacéo: S=—F—— —/— = — —AJab
aco (m+l)(4n+1)+2 4mn+l+m (a+1)(b+l)+2 ab+1+2\/a_

Do a,b>1 nén ta co: (a—l)(b—l)z0:>ab+1Za+b:>(a+l)(b+1):(ab+1)+(a+b)s2(ab+1)

Cos L1 [atb +(a+b)(ab+1)+ab (ab+1)
Suyra.S_ab+1+2 ab+1 \/_ 2( /ab_+1)2
2+1/(a+b)(ab+1)+\/ﬁ(ab+1)>§

2(Vab+1) 2
<:>2+1/(a+b)(ab+l)+\/ﬂ(ab+l)23(ab+1)<:> (a+b)(ab+1)+\/E(ab+1)23ab+l

Ta nhin thiy: do ab+1>a+b nén
W+@(ab+l)2a+b+\/ﬁ(ab+l)z2\/%+\/E(ab+l)
Pén day ta can chitng minh 2@+@(db+l) >3ab+1 (*). That vay, ta co:
t=~Jab >1

2t+t(t2+1)2312+1

bén day ta cin chirng minh

)

(*) twong dwong véi: < { o (- 1)3 >0 valudén dung véi moi ¢ >1

Nhu vay bat dang thirc (*) ding, tiec kéo theo (**) ding, tlr dé suyra min S =k = 3

D4u bang xay ra khi va chi khi x = x, = x, va f(x,)=x,

Suyra: T=(k+f(x,)) (k= f(x,))+x* =k = [ (x,)+x,’ =%—x02 +Xx, =%e(2;3)

PE THPT PO LUONG 1 NGHE AN
Cau 46. Cho hai s6 thyc x va y théa man x-2y=Ilog,(log,5). Biét gia tri nhé nhat cta biéu thirc

S . s g A A eN Tl s s o e
P=3" +§ la a+log, c trong dé a,b,c la cac sd tw nhién, b,c la s6 nguyén to6. Tinh gia tri ciia biéu thirc

T=a+2b+3c.
A.T=22 B. T =23. C.T=17 D. T =8.
Loi giai
Ta thuc hién bién d6i biéu thirc P nhw sau:
logs (log; 5) log3 5 logs 5 x log; 5
5remtons 5 (5X) 3 (3~r) » log, 5 3

lo 1
Pit ¢ = f > >0,xéthamsd y = f(¢) ="’ L1085 f'(t)=10g35(tl°g351—t—2j=0<:>t=1
t

Ma f"(1)>0 néntasuyra min P =min /' (x)= f(1)=1+log, 5.
bong nhathésétasuyra a=1,b=3,c=5.Vay T =a+2b+3c=22 Chon dap an A.



Cau 47. Cho hinh lang tru tam gidc déu 4BC.4,B,C, c6 canh day AB=5.Goi M,N thi tw la trung
diém cta 4B, va A4, .Biét rang hinh chiéu cia BM 1én dwong thang C,N la doan thang c6 do

dai bang g va chiéu A4, >3. Tinh thé tich ctia khoi lang tru ABC.4,B,C,.

1253 g, 1253 C. 2543, p. 125V3
8 2 4
Loi giai
54

Také BE L C,N;MF 1 C,N thikhi d6 ta thu dwgc hinh chiéu cia BM 1én dwong thang C,N chinh la doan
EF . Mdt khac, khi ta dwng hinh binh hanh NC,KM vaké BE, L KM tai E, thi hinh chiéu lic nay chinh la

ME, , tanhén thiy c hai tredmg hop nay déu cho ra 2 doan hinh chiéu song song va bang nhau.

5 ;
Khi d6 tasuyra {2 = ME =70 pit 44 =x>3 = BM = | +2T45;C1N:BN: ,/25+%;BC1 —Jx?+25

BE = BE,

d(N:BC) = d(4;BC )= 3 352 175

2 = BE=BE =5,/ = ME’ = MB* - BE
4x° +25

Tiép dén ta co:
d(N;BC,).BC, = BEC,N
2
2

= (xz +§)—25(%} = [g} S x=A4A4=5=V e 45c = A4S 15c :#. Chon dap an D.

Céu 48. Cho ham s8 f(x)=10"+x va g(x)=x"—mx’ +(m2 +1)x—2. Goi M 12 gia tri 16mn nhit cia ham sé
y= g(x+ f(x)) trén doan [0;1]. Khi M dat gia tri nhé nhat thi gia tri cia m bang?

21

AI? B. 6 C. 21 D.5

Lovi giai
Tacé: y=h(x)=g(10"+2x)= K'(x)=(10"In10+2) g'(10" +2x)
Ay =m* =3(m* +1)==2m" -3 <0
3>0
bién trén doan [0;1] tirc gi tri 16n nhét ciia ham s8 A(x) tai x=1
Khi d6 ta c6: h(1)=g(12)=12"—m12* +12(m’ +1)-2=12m" ~144m +1738 =12 (m—6) +1306 > 1306

Nhw vay d4u bang xay ra khi m —6 =0 < m = 6. Chon dap an B.

Xét g'(x)=3x" —2mx+(m2 +1) cb { nén suy raham s§ g (x) luén dong



1
Cau 49. Cho hams6 y = f(x) lién tuc trén [-1;1] va théa man f(x)+ 2= %I(x + t)f(t)dt. voi Vxe[-11]

-1
1

Khi d6 7 = [ f(x)dx bing
-1

A.1=3 B. /=4 C.I\=-2”. D. /=1

Chu y trong tich phén 1y theo bién t do d6 x trong tic}:‘gl:légrllallﬁc nay la tham sé cic em nhé, nén khéng dat
= () (e awoes (s} 22 (s f(t)dt:gﬁxf(t)m jtf(t)dt}:;xj Fle)aes o (e

e 1 -1 -1 -1 -1

, ( 31 31 ‘\
Do d6 :>f(x)+2=ax+b;ka=Ej.f(t)dt;b=5_|.tj”(t)dtJ.

-1 -1
Thay nguwoc lai dang thirc da cho
ax+b=§xj(at+b—2)dt+§jt(amb—z)dtixxz(b—2)+§x3a=3(b—2)x+a
2" 24 2 273

a=3(b-2) L L o

& - <:>a:b=3:>f(x):3x+1:> If(x)dx: I(3x+1)dx=2. Chon dap an C.
= -1 -1

Cau 50. Trong khong gian véi hé truc toa dd Oxyz cho dwdng tron (C) 1a giao tuyén clia mat phang toa

do (xOy) véi mit cau (S):(x—6)2+(y—6)2+(z+3)2 =41. Goi d 1a dwdong thing di qua cic diém
A(0;0;12) va B(0;4;8).Véi M, N la cac diém thay d6i thi tw trén (C) va d . Gia tri nho nhat cta d6 dai
doan thang MN la

A 2+417. B.@. C.1+24/5. D.g.

Loi giai

PAu tién ta c6 phwong trinh (C):(x—6)" +(y—6)" =32 véitam 1(6;6) va ban kinh R=4+/2

Goi F=(d)uOy, IK LOy,D=IK "(C),G=1IF~(C), ML L Oy.Nhuviy d8 MN dat gi tri nhd nhit
thi M phai thudc cung nho DG.

NL_FL

—~JKH FK — NL=KH - 75
LK =x KH =d(K;(d))=32 2

2

K {KH L(d);NL L(d)



Clng véi LM =6-[R® —d* (I;(ML)) =6-+32- KL’ =6-32-x’

suyra = = (22 (o5 o =

Xét ham s6 y:f(x):\/@+(6—\/32—x2)2, Vxe[—4x/5;4\/§]Cé

S'(x) =0 12x = (x+6)332 - x* =0 x = x, ~3,5145 [ ~4v/2;4/2 | = min / (x) = £ (3,5145) ~ 2.35488

Nhuw vay gia tri nh6 nhat cia MN bang xap xi 2.35488. Chon dap an E.
PE THI THU LAN 2 SO’ HAI DUONG
Cau46. Chohamsé y= f(x) c6 daohamtrén R.Biéthams6 y= f’(x) 1a ham béc 3 c6 d6 thi nhw hinh

vé bén dudi

yl\

n_/
/N

C6 bao nhiéu gia tri nguyén ctia tham s6 m dé hamsé g(x)= f(‘ZX3 - 3x‘ —m+ 1) c6 dung 5 diém

cuc tri.
A. 4. B.7. C. 5. D. 6.
Loi giai

Déu tién ta thdy /’(x)=0 c6 ba nghiém lan lwotla —2;2;6.

Tiép dén, ta co: g(—x)= f(‘—Zx3 —3x‘ —m+1) = f(‘—(2x3 +3x)‘ —m+1) =g(x) nénsuyra g(x) laham chan

tirc d6 thi ham s6 g (x) d6ixirng qua Oy.Suyra dé hamsé g(x) c6 dung 5 diém cyc tri thi ham s6

h(x) = f(2x3 +3x—m+1) phai c6 2 diém cuwec tri dwong.

Tirc h'(x) = (6x2 + ?))f’(ZJC3 +3x—m +1) =0 phai c6 nghiém dwong bdi 1é. Phwong trinh twong dwong véi:
26 +3x—m+l=-2 |m=2x"+3x+3=u/(x)

f'(28 +3x-m+1)=0 | 2X +3x-m+1=2 < |m=2x"+3x—1=u,(x). Khi d6 ta c6 bang bién thién
2x3+3x—m+1:8 m=2x3+3x—7:u3(x)

gop tlr ba ham u, (x),u, (x),u; (x) nhu sau:

T 0 +oo
400
u1() ///
3
+00
us(x) ///
—1
—+oo
us(x) ///
_7

Vay dé thoa yéu ciu dé bai thi —1<m <3 tlc c6 4 gia tri nguyén m thoa. Chon dap an A.



