BAT PANG THUC TiCH PHAN

Bail [Dﬁ MH 2018]. Cho ham s6 f(x ( ) c6 dao ham lién tuc trén doan [0;1] thoa man

=0, I[ ]dx 7va_[ f %.Tinh_ff(x)dx

Al B. 1 c.’ D. 7
5 4

Huéng dan giai:

W | =

Dat {u:f(x) —){dux]:'(X)—)I:x—a.f(x) ——
3

» Chting minh BDT tich phén sau: Uf(x)g(x)dxj < jfz (xﬁx.jgz (x)x (*)

Véimoi teR taco: 0< [tf(x)—g(x)]2 = t2f2 (x)—2tf(x)g(x)+g2 (x)
Lay tich phan 2 v€ theo bién x ta duoc:

0 =t2i e (x)dx—th: £(x) g(x)dx+;i ¢ (x)ix 20

h (t) la tam thitc bac 2 ludn khong am nén ta c6 diéu kién:

{tA i% [I flx dx}z —i ff (x)dx-igZ (x)dx <06 (j f(x)g(x)dez < j £ (x}lx.jj g (x)ix

Ddu “=" xay ra khi tf (x ( ) (x)
> Apdung: 1= Uﬁf'(x)dx} < jxédx.j[f'(x)szx = ;.7 =1
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D4&u “=" xay ra khi va chi khi f'(x)=kx’.

1
Mic khac: _!x“”f'(x)dx:—1—>k=—7—>f'(x)=—7x3 —>f(x):j—7x3dx=—£x4+c

Ma f(1)=0 nén C=Z—>If(x)dx=j£_£x4+—jdx=_

0 0
NHAN XET: That ra BDT (*) chinh 1a hé qua BDT Holder vé tich phan
BDT Holder vé tich phan phat biéu nhu sau:
1 1
[ ‘ v V[ ) 1 1
Hf(x)g(x)‘dx < .Hf(x)‘ dx | . Hg(x)‘ dx | voip,q>1 thoa ;+E =1

D&u “=" xay ra khi va chi khi ton tai hai s thuc m,n khong dong thoi bang 0 sao cho

m‘f(x)‘p = n‘g(x)

‘q

Hé qué: V6i p=¢q =2 thi BDT tré thanh (jf(x)g(x)abc)2 < If2 (x)dx.jg2 (x)dx

1
BTAD: Cho ham sé f(x) lién tuc trén doan [0;1] thoa man j(l—x)z f'(x)dx = —% .

0

1
Gia tri nhé nhat caa tich phan [ f*(x)dx 1a:
0

£(0)+2 B. 3f(0)+2 c 3f(0)-2
3 3 3 3

Bai 2. Cho ham s6 f(x) ¢6 dao ham lién tuc trén doan [0;1] théa min f(O) =0,
for

1 1
max f'(x)=6 va [ f(x)dx= % Goi M 1a gia trj 16n nht ctia tich phan [ f°(x)dx.
0 0

Khéng dinh nao sau day dang?

A. Me 1;E B. M e 0,'1 C. Me 1;1 D. Me E;2
2 2 2 2

Hudng dan giai:
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Taco: f'(x)<6, Vxe[0;1]—> f'(x) f(x)<6f(x), vxe[0;1] (1)

Lay tich phan hai v& BDT (1) ta duoc: j £(t) f(t)t < 6} f(t)t, vxe[0;1]
0 0

:fz(x)_fzz(o) J’ (tpt <> f2(x <12[f )dtef()suf(x)If(t)dt )

1 1 x
LAy tich phan hai vé BDT (2) ta duoc: jf3 (x)x <12 I{ If t)dt}dx
0 0

0

Dit u = ff(t)dt —du= f(x)x'dx = f(x)dx

j[f ()t

Suyral= | udu=1 (j (t)dt] :—Uf(x)dxfz

N | =
O | =
—_

oo|'—‘

0
1 2
Vayjf x)dx 12 83

Nhén xét: Ta c6 thé chira 1 ham s§ f(x) thoa man di kién dé cho va xay ra ddu ="

ham do la: f (x) ~—28,815042623089894049x° + 35,5890622041211331x° — 8,6518534912024751x

- cmase| 1 [ s (000

h(x)

6—42

3
1

f(l):2 va f'(x)>0, Vxe[O;l]. Biét tich phan I\/2+2\/2x—x2 +[f'(x)}2dx dat gia
0

Bai 3. Cho ham s6 f(x) c6 dao ham lién tuc trén doan [0;1] théa man f(O) =

4

tri nhé nhét, khi d6 hiy tinh f(2)?

6+42 6+2:2
3

3

3+2\/E

2

D.

A. f(2)= B. f(2)= C. f(2)=
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3+\/5

2

f(2)=

Huéng dan giai:

Ta co: I::[\/2+2\/2x—x2 +[f’(x)]2dx:j;\/(\/ﬂ+\/;)2 +[f'(x)}2dx

kl

Tacd: \/(\/E+\/;)2+[f'( )] [\/ﬂ""/;"'f( )}

o (B L e 2 [V e (1) o

Ma: I [Vomx e () o= [ (2 +J¥)dx+if'(x>dx=@+f(1)— £(0)=22

0 3

Do dé6 12§
3

Déu “=" xay ra khi va chikhi: f'(x)=~2- x+x/_—>f =—(\/_ J(2-x j

Ta co: f() 2C= 2—>f (\/_ \/7)+2—>f 6+4\/_

Bai 4. Cho ham s6 f(x ( ) c6 dao ham lién tuc trén doan [0' 1] thoa man

1
j f (t)dt 2 , Vxe [0 1] Goi m la gia tri nhé nh4t caa tich phan I f dx Khéng

dinh nao sau day dang?

A me 1;E B. me O;l C.me 1;1 D. me E,'2
2 2 2 2

Hudng dan giai:
1

Theo hé qua BDT Holder: Uxf(x)dx] < Ix dx j dx - jf dx > 3Uxf(x)de

0 0

Gio ta chi viéc tim min cuaa tich phan Ixf dx la giai quyét duoc bai toan
0
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1
Goi F(x) 1a mot nguyén ham cta f(x), khi do ta co: I[xF(x)]'dx = xF(x)‘; = F(l)
0

1

Ma i[xF(x)]'dx = J.xF'(x)dx+i-F(x)dx = _l.xf(x)dx+:[lf(x)dx

Suy ra F(l) = Ixf(x)dx+IF(x)dx (1)

1-x

1
Tu de: [ f(t)dt >
1 1
Tuwong dwong F(l)—jF(x)dx > jl_—xdx =
0 0

1
Thay (1) vao (2) ta duoc: [ xf (x)dx > %
0

1

Vay [ £ (x)dx2 3(%} -~

0

Dé&u “=" xay ra khi va chi khi f(x)=x

Bai 5. Cho ham s6 f(x) c6 dao ham lién tuc trén [0;1] thoa man f(l) =0,

i[ F(x)] dx =j;(x+1)ex F(x)a =1 Tinh j £(x)dx.

2
A & B. C.e—2 p. ¢!
4 2

N

Huwéng dan giai:

Xét I:j).(x+1)exf(x)dx, dat {uf(x) _){du:f'(x)dx

X

dv:(x+1)exdx v =xe
1 1
Suy ra I:xexf(x)‘; —Ixexf'(x)dx: ¢ -1 —>J‘xe"f'(x)dx:—ez4_1
0 0

Ap dung hé qua BDT holder:
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1

(S oo 2)

0

e’ —1
4

—>k=-

1
D&u “=" xay ra khi va chi khi f'(x)=kve*. Ma Ixexf'(x)dx =—
0

Suy ra f(x)z_[—xexdx:(l—x)ex +C.Ma f(l)zO—)C:O

Vay f(x):(l—x)e" —)j‘(l—x)exdx:e—Z

0

Bai 6. Cho ham s6 f(x) c6 dao ham duwong va lién tuc trén [0;1] thoa man f(O) =1,

3E{f'(x)f2 (x)+%}1x < 2Imf(x)dx. Tinh iﬁ (x)dx.

B.2 c.t D.
2 5

A.

=~ | O
NN

Hudéng dan giai:

Do 3] 1 () (e =2 [ (5] ()

Ap dung hé qua BDT holder: jdxj £(x) fZ(x)dxz@m f(x)dx}z

Suy ra 2imf(x)dx23(imf(x)dsz+%<—>3U f'(x)f(x)dx—%]zéo
Hay imf(x)dx=%

1 1

D4u “=" xay ra khi va chi khi ['([ f'(x)f(x)dx - 3 —>k= 1
: 3
Jf(2)f(x)=k

Xét mf(x)zéjIf'(x)ﬁ(x)dxzjédx @%(x)zéx+C—>f(x)= ,3/%x+3C
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Vi £(0)=1 nen £(x)={fbxs1 ] P ()=

Bai 7. Cho ham s6 f(x) c6 dao ham lién tuc trén (a;b) thoa man lin}f(x) =+,

limf(x)=—oo va j"'(x)+f2 (x)z—l, Vxe(a;b).Tim gia tri nhoé nhit cia P=b—a.

x—b~

A. _z B. -« C.r D. %

2

Hudéng dan giai:

Jb‘ f'(x) Zj—ldxﬁarctanf(x)

l;Za—b<—>b—azarctanf(b)—arctanf(a)

Vi lim f(x) =+0,lim f (x)=—c0 nén b—a>rx

x—a* x—b~

Nhén xét: Khi ham s6 f (x) =cotx can b=7x,a=0 thi dau “=" xay ra

Bai 8. Cho ham s6 f(x) dwong va lién tuc trén [1;3] thoa man rﬁg]xf(x) =2

. I ¢ s o
Iﬁ}é?f(x) =5 va biéu thtec S = _!f(xﬁx.'l[mdx dat GTLN, khi d6 hay tinh !f(x)dx

3

A. B. C. - D. >
2

|
| W

5

Huéng dan giai

f(x)
3 (f(x)—;j(f(x)—Z) 3 1 3
Léy tich phan 2 vé ta dwoc: | iR dx<06 | e dx <5 [ f(x)x
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3

Twong duong jjf(x)dxj f(lx) dx < ij(x)dx —@f(x)dx}2 < % —@f(x)dx—gjz < 24—5

1

3
Ddu “=" xay ra khi va chi khi I f (x)dx =;
1

Bai 9. Cho ham s0 f(x) xac dinh va lién tuc trén [1;2] thoa man T[f(x)]z dx < M
2
voimoi x ,x, € [1;2] sao cho x, <x,.Tim GTLN cta tich phan .[f(x)dx .
1
A L B.2 c.2 D.2
2 2 3 2
Huoéng dan giai
Ta cé: jx =2, j[ 0] dxq 2dx<—>j(x [F()] Jax=0
Do ham f( ) X —[f(x)}z lién tuc trén [1;2] nén:
x’ —[f(x)T >0 <—>‘f(x)‘ <x, Vxe[1;2]
2 2 2 3
Tt &6 < < | xdx=—
tr do suy ra Jl.f(x)dx !‘f(x))dx '1[ x >
Dé&u “=" xay ra khiva chikhi f(x)=x ; x, =1;x,=2
Bai 10. Cho hai ham s8 f(x) khong 4m va lién tuc trén [0;1] . Dat g(x)=1+ ZI £(t)

va ta gi st rang ludn 6 g(x)> [f(x)]2 , Vx [ 0;1]. Tim GTLN ctia tich phan
1

Ig(x)dx :

0

A. % B. C. > D. —

3 6

Q1] oo

Huéng dan giai
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Goi F( ) la mot ham s6 thoa man F ;.if dt N {Fé(j)_li(;g( )
Taco 1+2F(x):g(x)2[f(x)]2 < 112;)(36) e 11;2(;(96) o

dx=x+C— 1+2F(x) =x+C

Nhép: xét
e «/1+2P J.«/1+2F (x)
Xét ham s8 h(x)=/1+2F(x)-(x+C), x€[0;1]

Ta co h'(x):L(x)—1£0 nén h(x) nghich bién trén [0;1:'.

2,/1+2F(x)
Suy ra h(x)<h(0)=/1+2F(0)-C

Tac6 F(0)=[ f(t)dt =0 nén h(x)<+1-C . Tachon Csao cho V1-C=0->C=1

O ) O

1
A 7
Vay 4/1+2F(x) £x+1—>g(x)£(x+1)2 %_([g(x)dxﬁg

BTAD: [DE VTED] Cho ham s6 f(x) khéng dm va lién tuc trén [0;1] . Dit

g(x)= 1+2]£f(t)dt va ta gia st rang ludn ¢6 g(x)> [f(x)]3 , Vx[0;1]. Tim GTLN
0

cta tich phan j?[[g (x)]2 dx
0

A2 B. 4 C.
3

IS
@

.5
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