, NGUYEN HAM
A - KIEN THUC CHUNG
1. Dinh nghia
Cho ham sé f (x) xac dinh trén K (K 13 khoang, doan hay nira khoang). Ham s6 F (m) duoc goi

1a nguyén ham ciia ham s f(x) trén K néu F‘(x) = f(:c) véimoi z € K.
Ki hi¢u: J.f(x)dx = F(:c) +C.
Dinh li:
1) Néu F(:v) la mot nguyén ham cﬁaf(:v) trén K thi voi mdi hang sé €', ham s G(:p) = F(x) +C
cling 1a mdt nguyén ham cua f (:v) trén K .
2) Néu F (x) 12 mot nguyén ham cua ham sé f (m) trén K thi moi nguyén ham cua f (m) trén K
déu co dang F (a;) +C, voi C 1a mot hang sb.
Do d6 F(m) +C,C e R 13 ho tat ca cic nguyén ham cua f(a;) trén K .
2. Tinh chat ctia nguyén ham

. (J(e)de) = £(=) va [ f1(a)dr = f(2) + O a([ () dx) = £ () ax

Néu F(x) ¢6 dao ham thi: [d(F(z)) = F(z)+C

jkf(x)dx = kjf(g;)da; véi ¥ 1a hing s6 khac 0.

J[7(s) 2 o(o)] o = [(x) a2 o)
Cong thire ddi bién sé: Cho y = f(u) va u = g(:z:).

Néu If(a:)da: = F(z)+ C thi If(g(a;))g'(x)dx = If(u)du =F(u)+C

3. Sur ton tai ciia nguyén ham
Dinh li:

Moi ham sb f (:v) lién tuc trén K déu c6 nguyén ham trén K .

4. Bang nguyén ham cac ham sé thuwong gip

I.IOdm:C 2.J.dx:x+0
" 1 e a+l
> jx dx:a+1$ 1+C’(a¢—1) 16. I(a$+b)adX:lM+c,a¢—l
a a+1
4. I%dw:—%JrC 17. dex:%2+0
5. Ildx:1n|x|+0 IS.I dx =lln|a:1:+b|+c
T ar+b a
6. Jlezdaj:ez e 19. Ie“’+bdx=le““b +C
a
7. | I 20. | g =20
Ina k Ina
8. | coszdr =sinz + C 1.
j 21. ICOS(aI+b)d:E=ESID(ax+b)+C




9. Jsinxdx =—-cosz+C

= —lcos(ax + b) +C

22. jsin(ax + b)dx .

10. Itanx.dx: —In|cosz | +C

—lln|cos(az + b)| +C
a

23.Itan(ax + b)dx

ll.Icotx.dxz In |sinz | +C

24.Jcot(ax +b)dx = lln|sin(aac + b)| +C
a

1 1
12. Icoszxd:c:tana:+0 25. Icos (ax+b) =Etan(aas+b)+0
1 1
13..[Sm2xd:c:—cotx+0 26. jsm (ax+b) =—Ecot(a33+b)+0

14.I(l+ tan® x)da; =tanz + C

1
27. I(l + tan® (ax + b))dx = Etan(ax + b) +C

15. j(1+cot2:c)d:c =—cotzx+C

1
28.‘[(1 + cot’ (ax + b))d:v = —gcot(am + b) +C

5. Bang nguyén ham mé rong

dx 1 T . x . T
f — =—arctg—+C J.arcsm—dX:xarcsm—+\/a2 -2 +C
a” +z a a a a
dx 1 a+zx T T
I =—1In +C jarccos—dxzzn'arccos——\/cf—x2 +C
2 2
a -z 20 la—z a a

=In :13+\jx +a )+C

I\/"E +a

J.arctanzdx = avarctanz—%ln(a2 + .7:2)+ C

a a

j\/i arcsm +C Iarccotﬁdx=xarcc0t£+gln(a2+x2)+0
a a
Id—x—larccos +C
Nzt —a® 0
dx 1. la+VNz2+d? ax+b
I—:——ln—+CI :—ln +C
Nz + a a T sin a:L‘+b a

Iln(ax+b)dx-(a¢+ jln(ax+b)— je cosba:dx- (acosba:-g?bsmbx)_'_c
a” +
Va? - 2 e (g sinbz — b cosbz)
IVaQ—xQ dxzu+a—arcsin J.e smbxdx_ — +C
2 2 a +b
B — BAI TAP TRAC NGHIEM
, +1 ,
Cau 1. Tim gia tri thuc ctia a dé F(x) _— 1a mot nguy€n ham cua ham s6 f(x)= ﬂ
V2x+1 (2x+1)3
A.a=4. B. a=5. C.a=-4. D. a=-5.
Loi giai

a\/2x+1—LJFI

V2x+1

ax+a-—1

Taco F'(x)= T
x

J(2x+1)




Cau 2.

Cau 3.

Cau 4.

Cau 5.

_ —4
F'(x): (x) = axtazl _ 4x+3 <:>ax+a—1:4x+3<:>{a Sa=4
J2x+1)  J2x+1) a-1=3
Cho F(x):(ax2 +bx+c)\/2x—1 1a mot nguyén ham cua ham sb f(x):M trén
V2x—1
khoang (%ﬁwj. Tinh S=a+b+c.
A. §=3. B. §=0. C.S=-6. D. S=-2.
Loi gidi
Chon D
2
F’(x):f(x)<:>(2ax+b)\/2x—l+(ax2+bx+c) \/2)1c—1 = 1032;7_)61_2
@(2ax+b)(2x—l)+ax2+bx+c_10x2—7x—2
V2x—1 V2x—1
©5ax2+(3b—2a)x+c—b=10x2—7x—2
Sa=10 a=2
<33a-2b=-7T<b=-1=>5=-2.
c—b=-2 c=-3
2_
Cho F(x)=(ax2+bx+c)\/2x—3 1a mot nguyén ham cua ham sb f(x)=M trén

\V2x-3
khoang (%;-l—ooj. Tinh P=abc.
A. P=0. B. P=3. C. P=4. D. P=-8.
Loi gidi
Chon D
1 _5ax2+(3b—6a)x+c—3b
\V2x-3 \V2x-3

F'(x)=f(x) < 5ax’ +(3b—6a)x+c—3b=20x" —30x+7

Ta co F'(x):(2ax+b)\/2x—3 +(ax2 +bx+c).

5a=20 a=4
S13bh-6a=-30=<b=-2=85=-8.
c—3b=7 c=1
Biét dex =aln|sinx—cos x|+ C. V§i a 1a s nguyén. Tim a?
sin x —cos x
A. a=1. B. a=2. C. a=3. D. a =4.

Loi giai

. 4 .
(smx—cosx) _sinx+cosx .

’
Vi Ja[ln|smx—cosx|+C] = -
sinx—cosx  Sinx—cosx
sin x + cos x

Nguyén ham cia: ———  la: In |sin X—cos x| +C.
sin x —cos x
Chon A
tan’ X .
Tim mdt nguyén ham cua: 1+ 4.—22 biét nguyén ham nay bang 3 khi x = T
) X

tan® ——
2




Cau 6.

Cau 7.

A. —+3. B. ——+3. C. tanx+2. D. cotx+2.
cos” X sin” x
Loi gidi
2
tan? ~ 2tan >
f(x)=1+4.—22=1+ 2 | —i+tan’x=
, X j 1 2 X oS, X
tan® = —1 +tan
) 2

Nguyén ham cua F(x)=tanx+C

Ta co: F(% =3:>tan%+C=3:>C:2:>F(x)=tanx+2

Chon C
Biétj - ! dr=—— —+C. Véi a 1a s6 nguyén. Tim a?
(25x” —20x+4) a(5x-2)
A. a=4. B. a =100. C. a=5. D. a=25.

Loi giai

Chu ¥ néu chiing ta bién doi:
2 -4
j ! dx=j(25x2—20x+4)'3 dx = (25" ~20x+4) +C. La sai
(255> ~20x+4) 4

25x° —20x+4)4
4

Tré lai bai, ta s& bién ddi biéu thic (25x2 —20x+ 4)3 vé dang (ax+b)" nhu sau:

+C

Piéu sau diy méi dung: j (25%” —20x + 4)’3 d(25x* —20x+4) = (

1 1 -6
dx=|——dx=|(5x-2) dx
I(25x2—20x+4)3 j(sx—z)6 I( )
-5
ZLM'FC:—;S'FC
5 -5 25(5x-2)
Chon D
Biét I;dezﬁln|2x—7|+C,Véi a, b 14 cé s6 nguyén. Tinh S =a + b?
2x"—=5x-7 b

A. S=4, B. S=2. C. §=3. D. S =5.

Loi giai

Ta quan sat miu cso thé phén tich dugc thanh nhén tir, st dung MTCT bam giai phuong trinh

bac 2:

2x> —5x—7=0 thdy c6 hai nghiém la: x=—1,x :%.

Ap dung cong thitc ax” +bx+c = a(x—x)(x—x,) v6i x,,x, 1a hai nghiém ta c¢:

2x2—5x—7=(x+1)(2x—7)

Do do:
j 21+x dx=j x+l dx=J.;dx=lln|2x—7|+C
2x* =5x-7 (x+1)(2x-7) 2x+7 2
Chgn C
. | a V4 . \ s A g
Biét J..—dx=—tan x——]+C, voi a, b 1a ca s6 nguyén. Tinh S=a + b?
1+sin2x b 4
A. §S=4. B. §=2. C. §=3. D. §=5.

Loi giai




Cau 10.

J-ﬁdxz.[ 1 dX:J. 1 dX:
+Smx 1+cos(§—2xj 2cos’ (ﬂ—xj

:—ltan Z—x +C:ltan x—£ +C
2 4 2 4

Ta thdy a=1,b=2 suy ra S=3
Chgn C

Cho f(x)=8sin2 (x+%j. Mot nguyén ham F(x) cua f(x) thoa F(O):8 la:
A. 4x+2sin(2x+%)+9. B. 4x—2sin(2x+%)+9.
C. 4x+25in(2x+%}+7. D. 4x—25in(2x+%)+7.

Loi giai

Ta can phai tinh j f dx J.8 sin [x + Ej dx . Pau tién st dung cong thirc ha bac dé d6i f ( )

l—cos(2x+76[j
8

f(x)zSSin2(x+%): 5

nhu sau:

f(x)=4—4cos(2x+%j:>F(x)=4x—2sin(2x+%j+C

£(0)= 8<:>—2s1n(6j+C 8<C=9

Chon B
. X . fvs . t5xT+8x—4 1 S
Biét F(x) la nguyén ham cta J. ﬁdx voi O0<x<lva F| — 5 =26 . Gia tri nho nhat cua
x (I-x
F(x) la:
A. 24. B. 20. C. 25. D. 26.
Loi giai
Ta co:
2 - 9x* —4(x” —2x+1
U R PR o G A
xz(l—x) X (l—x )
Y| DO o) . ‘C
(l—xz) x )
. 1 4
Vi F|— 5 26nenT+ 7 +C=26C=0
_ 1_7
2 | 2)

v6i 0<x<1. Str dung MTCT bam Mode 7 chon start 0 end 1 Step

Lic nay F(x):%+(1?x)
0.1:

Quan sat bang gié tri ta thdy gia tri nho nhat cua F(x) 13 25 xay ra khi x =0,4
Chgn C




Cau11. Cho 7 () =11 st nauyen ham ) cia /(%) thoa FH=1 15,
2

v+ L khi x>0
2 2

A, x*+x+1 B. ,

x—%w2 khi x<0

2

X _x+C khi x>0 —x?+x+C, khi x>0
C. 2 i . D. 52 o .
x—%+C2 khi x<0 ¥-—+G ki x<
Loi giai
2
X .
1+x khi x>0 x+=-+C khi x>0
Taco: f(x)= — F(x)= '
/() 1-x khi x<0 (x) 2 |
X—7+CZ khi x<0
2
. x+ L ki x>0
Theo dé F(l):l:q:_z do doé:

x—x?+C2 khi x<0
Chon B
Chu 12. Cho F(x) la nguyén ham ciia ham s f'(x)=

1
va F(0)=——=In4. Tap nghiém S cua
e +3 () 3 AP NEC

phuong trinh 3F(x)+ln(x3 +3) =2 la:
A. S={2}. B. §={-2;2}. C. s={12). D. S ={-21}.
Loi giai
. o ode 1 e’ 1 .
Taco.F(x)—Iex+3—§ (l—eer?de—g(x—ln(e +3))+C.

Do F(O):—%ln4nénC=0. Vay F(x)z%(x—ln(ex +3)).

Do d6: 3F (x)+In(e" +3)=2<>x=2
Chgn A
Cau13. (NGUYEN DINH CHIEU TIEN GIANG) Biét F(x) la mot nguyén ham cia ham so
f(x)=%, thoa man F(3)=1va F(1)=2, gié tri cila F(0)+ F(4) bing
x_
A.2In2+3. B. 2In2+2. C.2In2+4. D. 2In2.
Loi giai
Chon A
Hams6 f(x) x4c dinh trén R\{2}.

In(x-2)+C, khix>2
In(2-x)+C, khix<2
ln(x—2)+1 khix >2
In(2-x)+2 khix<2
Vay F(0)+F(4)=(In2+2)+(In2+1)=2In2+3.

Ta co: F(x)zjf(x)dxzjﬁdx={

=1
@{Cl - Khi do F(x)z{




Cau 14.

Cau 15.

(Chuyén Vinh Lan 3) Biét ring xe' 12 mdt nguyén ham cta f(-x) trén khodng (—oo;+o0).
Goi F(x) la mét nguyén ham cta f'(x)e” thoaman F(0)=1, gia tri ciia F(—1) béng

7 5-¢ 7—¢ 5
A. —. B. —. C.—. D. —.
2 2 2 2
Loi gidi
Chon A

Ta co f(— )=(xe"), =e¢"+xe’, Vxe(—on;+0).
Do d6 f(—x)= e ™Y (—x)e_(_x), Vx € (—o0;+0).
Suy ra f(x) ( ) ‘v’xe(—oo;+oo).

Nén f'(x)= [ T(1-x) | =e

[ =" (x-2)= f(x)e" =e " (x-2).c" =x-2.
Béi vay F( ) J.(x—Z)dx:

(
%(x—2)2+C.

Tur do F(O):l(0—2)2+C:C+2; F(0)=1=>C=-1.

[\

Vay F(x)=%(x—2)2 —1:>F(—1)=%(—1—2)2 ~1=

NSRIEN

(Chuyén Qudc Hoc Hué Léanl) Cho ham s6 F(x) la mdt nguyén ham ciia ham sb

o

2 -1 . .
f(x) = % trén khoang (0; 7). Bit rang gié tri I6n nhat cua F (x) trén khoang (0;7)
sin” x

1a 3. Chon ménh dé dung trong cic ménh dé sau.

AF( ] 33-4. B. F@”) ? C.F(@:—ﬁ. D.F(S—ﬂ]=3—x/§.

6
Loi giai
Chon A
Ta co:
2cosx—1 coS X
J 7 (x)ae= 2= S g [
sin® x sin® x sin’ x

d(sinx 1 2
=2.[ ( > )—I ——dx=———+cotx+C

sin® x sin” x sin x

2cosx—1 . o
Do F(x) la mot nguyén ham ciia ham s6 f ( ) ———— trén khoang (0;7) nén ham so
sin” x

2
F(x) c6 cong thirc dang F(x)=——

+cotx+C voimoi xe(0;7).
sin x

Xét ham sb F (x) =— +cotx+C x4c dinh va lién tuc trén (O; 7z) .

sin x

2cosx—1
F' = =
(x) f(x) Sinzx
Xét F'(x)zO@zc?s—fl—Oc»cosx—l@x T ko (keZ).
sin” x 2 3

V1
Trén khoang (0;7), phuong trinh F'(x) =0 c6 mdt nghiém x = 3

Bang bién thién:




Cau 16.

Cau 17.

X

Fio |

Fi(x)

maxF(x)=F(%J=— 3+C

(0s7)
Theo dé baitaco, —~3+C=3<=C=23.

Do d6, F(x):—.i+cotx+2\/§,
sin x

Khi do, F(%) =3/3-4.

(Chuyén-Th4i-Nguyén-1an-1-2018-2019-Thi-thang-3) Cho F (x)1a mdt nguyén ham cta ham
) f(x)= e (x3 —4x). Ham sb F(x2 + x) ¢ bao nhiéu diém cyc tri?

A. 6. B. 5. C.3. D. 4.

Loi giai
Chen B

F(x) la mot nguyén ham cua ham ) f(x)= e” (x3 —4x) = F'(x)=f(x)= e” (x3 —4x).

x=0
F‘(x)zO@e"z(x3—4x):Oc>x3—4x:O<:> x=-2
x=2

F'(x2 +x) = (2x+l).F'(x2 +x)

2x+1:0<:>x:—l

2 X =

x+x=0&
x=-1

x=1

X

(2x+1).F'(x2 +x):0<:>

x2+x=2<:>[

_x2 +x =-2(ptvn)
Vay, phuong trinh F '(x2 +x) =0 ¢ 5 nghiém phén biét. Do d6, ham s6 F (x2 + x) 6 5 diém
cuc tri.
(Cum 8 truomg chuyén lan1) Biét F (x)= (ax2 +bx + c)e”‘ 12 mot nguyén ham cia ham sb
f(x)= (2x2 —5x+ 2)e’)‘ trén R . Gia tri biéu thirc f(F(O))béng:

-1

A, —. B. 3e. C. 20¢’.
€

Chon D

+ Tinh (F(x))' = ((ax2 +bx+c)e"‘ ), = [—ax2 +(2a—b)x+b—c]e‘x = (2x2 —5x+2)e‘*.
a=-2 a=-2

Suyra s2a—-b=-5<<b=1 nén F(x):(—2x2+x—1)e"‘.
b—c=2 c=-1

D. 9.

=

Loi giai




Cau 18.

Cau 19.

Cau 20.

+ Tinh F(0)=—1suyra f(F(0))=f(-1)=9e.
(HKII Kim Lién 2017-2018) Cho hai ham s6 F(x)=(x"+ax+b)e", f(x)=(x"+3x+4)e"
Biét a,b 1a cac sd thuc dé F(x) 1amot nguyén ham cua f(x). Tinh S=a+b.
A. §=-6. B. §=12. C.5=6. D. §=4.
Loi giai

Nhan xét: Bai ndy s& chit ché hon néu thém diéu kién F(x) la mot nguyén ham cta f (x) trén
R.
Tur gia thiét ta co F'(x)= f(x), VxeR
< (2x+a)e’ +(x2 +ax+b)e" =(x2 +3x+4)e", VxeR
o x*+(2+a)x+a+b=x"+3x+4, VxeR.

A Ao1s o A . Ja+2=3
Dong nhat hai vé ta c6 .

a+b=4

Suyra S=a+b=4.
(THPT-Yén-Khénh-Ninh-Binh-14n-4-2018-2019-Thi-thang-4)Cho F (x) la mdt nguyén ham
2x+1

X2+ x

S=F(1)+F(2)+F(3)+ .. +F(2019) bang
2019 g, 2019.2021 1 p, 2019

c— . . C. 2018 ——. . .
2020 2020 2020 2020

Loi giai
Chen C

, 2x+1 2x+1
Ta co: F(X)ij _J. x+1 _J-[ ) ]dx

ctia ham sd f (x)= — trén khoang (0;+o0) thoa man F (1) = % . Gi4 tri cua biéu thuc

Suy ra: F(x):—%+ﬁ+c ma F(l):% nén c=1. Hay F(x):—§+ﬁ+l.

Taco: S=F(1)+F(2)+F(3)+ ... +F(2019)
S:(—1+l+lj+(—l+l+1j+(—l+l+lj+ +(—L+L+lj
1 2 23 3 4 2019 2020

1 1 1

+2019.1=2018+ =2018——.
20 2020 2020

S=-1+

(Chuyén Vinh Lin 3)Biét 7 (x) 1a nguyén ham cia ham s§ £ (x)=—="> Hoi db thi cia

2
X
hamsd y=F (x) c6 bao nhiéu diém cuc tri?
A. V6 s6 diém. B. 0. C. 1. D. 2.

Loi gidi
Chen C

Vi F(x) la nguyén ham ctia ham s6 f(x)= m m

nénsuy ra: F'(x)= f(x)=

— x—cosx=0
Taco: F'(x)=0 @m—O@{

< 1oy O




Cau 21.

Xét ham s6 g(x) =x—cosx trén [-1;1], ta c6: g'(x)=1+sinx >0,Vx €[-1;1]. Suy ra ham sé
g(x) dong bién trén [-1;1]. Véay phuong trinh g(x)=x—cosx=0 co nhiéu nhat mot nghiém
trén [-1;1] (2).

Mt khéc ta c6: ham sé g(x)=x—cosx lién tuc trén (0;1) va g(0)=0-cos(0)=-1<0,
g(l)=1—-cos(1)>0nén g(0).g(1)<0. Suy ra 3x, €(0;1) saocho g(x,)=0 (3).

Tir (1), (2), (3) suy ra: phuong trinh F'(x) =0 c6 nghiém duy nhét x, # 0. Ddng thoi vi x, 1a
nghiém boi 1é nén F'(x) ddi qua x = X, -

Vay db thi ham s y=F(x)co1 diém cuec tri.
N e 4 1 . A .
(Chuyén Vinh Lan 3) Biét F(x) 1a nguyén ham cuaham s6 f(x)=cosx -i-Ex2 —1. Héi d6 thi

ciahamsb y=F (x) c6 bao nhiéu diém cuc tri?
A. Vo sb diém. B. 0. C. 1. D. 2.
Loi gidi
Chon D
Tacé F'(x)=f(x)= cosx+%x2 ~1.
fl(x)=-sinx+x 3 f(x)=—cosx+1>0 VxeR.
Suy ra ham sd f/(x) dong bién trén R, tir d6 dan dén phuong trinh f’(x)=0 c6 nhiéu nhat
mot nghiém.
Mit khac f7/(0)=0 suy ra x =0 la nghiém duy nhat cta phuong trinh f'(x)=0.
Do ham s6 f”(x) lién tuc trén mdi khoang (—o0;0);(0;+00) va v6 nghiém trén mdi khoang nay
nén diu ciia f’(x) khong ddi trén mdi khoang trén.
Ma f'(-1)<0; f/(1)>0 suyra f/(x)<0 Vxe (—oo;O) va f/(x)>0 Vxe (O;+oo).
Véay ham s6 f(x)nghich bién trén khoang (-o0;0) va dong bién trén khoang (0;+e). Ma
£(0)=0 nén phuong trinh f(x)=0 c6 nghiém duy nhit x =0 hay phuong trinh F'(x)=0 ¢

nghiém duy nhit x=0.
Véy do thi cia ham s6 y = F (x) c6 duy nhat mét diém cyc tri.




PHUONG PHAP NGUYEM HAM DOI BIEN SO

A - KIEN THU'C CHUNG
1. Doi bien dang 1

Néu ham s6 f(x) lién tyc thi dit z = go(t) . Trong d6 ¢ (t) cung v6i dao ham cua né (@' (t) la

nhitng ham s6 lién tuc) thi ta duoc :

[ )iz = [ f[o(t)]0'(t)dt = [ gyt = G(t) + C.

1.1. Phuwong phap chung

Buoc I: Chon t=¢ (az) Trong do (o(:v) 12 ham s6 ma ta chon thich hop .
Bue 2: Tinh vi phan hai vé : dt = ¢'(¢)dt.

Bute 3: Biéu thi : f(x)dz = f| o(t)]¢'(t)dt = g(t)dt .

Buéc 4: Khi d6 : I = [ f(z)dw = [ g(t)dt = G(t) + C

1.2. Cac diu hiéu doi bién thwong gip

Diu hi¢u Cach chon
Ham s6 mau s6 co ¢ 1a mau s6
Ham s6 : f(x;Jqo(x)) t= (0(1:)

a.sinc+b.cosx

\/(x + a)(a: + b)

Ham f(x): ; t=tan£;(cos£¢0]
c.sinx+d.cosz+e 2 9
Ha 1 Véi:z+a>0vax+b>0.
amf(x)_ Dét:t:\/a:+a,+\/:v+b

Voiz+a<0vaz+b<0.
bat : t:\/—x—a+\/—x—b

2. Doi bién dang 2

Néu: | f(x)dx = F(z) + C vavéi u = @(t) 1a ham s6 ¢6 dao ham thi : | f(u)du
@

2.1. Phwong phap chung

Flp(t))+C

e Budc l: Chon z = p(t), trong d6 ¢(¢) la ham s ma ta chon thich hop .
e Budc 2: Lay vi phan hai vé : do = (p'(t)dt

e Butc 3: Bién dbi : f(z)dz = f[(p(t)}gp'(t)dt = g(t)dt

e Butc4:Khidotinh: [ f(z)dz = [ g(t)dt = G(t) + C.

2.2. Céc diu hiéu dbi bién thwong gip

Dau hi€u

Cach chon

bat x = |a|sz'nt ; VOl t e {—ﬁ;z}.hoac T = |a|cost;
2 2

voi t e I:O;IZ].
bat z = ﬂ.; voi t € {_E;E} \ {0} hoiic 7 = ﬂ
2 sint 2 2 cost

Voi t € [0;7[} \ {%}




bat x = |a|tant; voi t e [—Z;Zj.hoéc T = |a|cott
2 2

Vol t € (0;72').

Dat ¢ = acos2t

Q
+
H%Z
=
o
¢
(]
H ﬁ

(JJ b bit z = a + (b — a)sin’t
1 9 . T
bat ¢ =atant ;voite| ——;—|.
a* + 1 22
B — BAI TAP TRAC NGHIEM
tan x

Caul. Cho F(x) 1a mot nguyén ham cua f(x)=

(5 (5

A543, B. \/5-1. C.V3++5. D. J5-2

, biét F(0)=0, F(1j=1. Tinh
cos xv/1+acos’ x 4

Loi giai
x x x
4 4 4
tan x tan x
'[f(x X = j - dx = I ; dx
0 5 cosxv/1+acos® x 5 cos’ xvtan® x+1+a

T
I dtan’ x+1+a
o 24/tan’ x +1+a

= ‘/tan2%+1+a—\/tan20+l+a -3-2.

S Jar2=var1+3-42
:>a+2:a+1+2\/ﬁ(\/§—\/§)+5—2\/€

3-/6
\/_ \/_ \/ﬁ:nl—l

poss {3 #(5)-

tan x V4 T
dx = \/tan2—+2—\/tan2—+2 =J5-3.
cos xv/1+cos” x 3 4

ANy

Chgn A
( 1)2017 1 (x—l)b
Cau2. (Pé thi HK2 Lép 12-Chuyén Nguyén Du- Pik Lik) Cho J-de — ( )C +C voi
1 a (x+1
a, b, clacacsd nguyén. Gia tri a+b+c bang
A. 4.2018. B. 2.2018. C. 3.2018. D. 5.2018.

Loi giai
Chgn A

2017 v—1 2017 1
=fe e (5]

x+1)




2

Pat r=>"1 S dr=

_dr.
x+1 (x+1)
2018 2018 2018
Khi  do 1=jt2°”ﬂ=l.t vc = (x—_lj fC= (x—_lj +C
2 2 2018 2.2018 \ x+1 2.2018 \ x+1
1 (x_1)2018
= . et C.
2.2018 (x+1)
Suyra a=2.2018, b=2018, ¢ =2018 nén a+b+c=4.2018.
2x+3)dx . .
Gia sir [ (2x+3) — 1 ¢ (Claningsé).
x(x+1)(x+2)(x+3)+1 g(x)
Tinh tong c4c nghiém cua phuong trinh g (x)=0.
A. 1. B. 1. C. 3. D. -3.

Loi giai
Chon D
Tacd x(x+1)(x+2)(x+3)+1=(x* +3x)(x" +3x+2)+1 =| (¥ +3x)+1]
Pit £ = x> +3x, khi d6 dr = (2x+3)dx.
dt 1

2

Tich phan ban dau tr& thénhj == +C.
(1+1) 1+1
Tré lai bién x,tacéj (2x+3)dx =—— ! +C.
x(x+1)(x+2)(x+3)+1  x*+3x+1

Vay g(x):x2+3x+1.

g(x):O<:>x2+3x+1=0<:>x=

3445 345
hoac x =
2 . 2
Vay tong tat ca cac nghiém cua phuong trinh bang 3.
Cho ham sé y=f(x) c6 dao ham lién tuc trén doan [-2;1] théa man f(0)=1 va
(f(x))2 .f'(x) =3x +4x+2. Gia trj 16n nhat ciia ham s r= f(x) trén doan [_2;1] la
A. 2316 . B. {/18. c. 6. D. 23/18.

Loi gii

1
thi ta tim dugc (f(x))3 = ?a()c3 +2x° +2x+§J = f(x)= §/3(x3 +2x° +2x+%) =3g(x).
g(-2).g(1)=-11.16<0=Phuong trinh g(x)=0 c6 nghiém trén (-2;1)=>Ham so
f(x)=3/g(x) khong c6 dao ham trén [-2;1]. Trai véi gid thiét.
Do vy minh da stra lai gid thiét ctia dé /(0)=3 dé hop li hon.




Cau 5.

Cau 6.

Cau 7.

1

A. F(x):ln(x+m)+C. B. F(x):ln(1+m)+C.

C.F(x)=\/1+x2+C.D.F(x): 2x +C

NIES'S

Loi giai

Ham s6 nao duéi day la nguyén ham cua ham s6 f (x)= trén khoang (—o0;+0) ?

Ta c6 bai toan goc sau:

Bai todn géc: Chirng minh I & _ ln‘x+\/x2 +a‘+c(a eR)

VXl +a -

2 NE td
bat t:x+\/x2+a:>dt:(1+—xjdx<:>dt:udx Sdt = al
2x2+a Nxt+a VX' +a

dt dx

t Nx'+a
Vay khi d6 [ dx

x+vVxi+a
VXl +a

Khi d6 ap dung cong thirc vira ching minh ta c6

F(x)zj\/ﬁdlen‘x+\/l+xz +c:ln(x+\/1+x2)+c.

- % ~In||+c=In + c[|( didu phai chimg minh).

Chgn A
sin2x +cos x

J1+sinx

(HSG BAC NINH NAM 2018-2019) Biét F(x) nguyén ham ciia ham sé f(x) =

va F(0)=2. Tinh F(%j

A.F(£j=2\/§_8 5.F(£j=2‘/§+8 C.F[%)ZNE—S D.F(zj:4\/§+8

2 3 2 3 3
Loi giai

Ta co:

T T

j-f(x)dx:J-sin2x+cosx 'x:F(gJ—F(O)

2
o Vl+sinx

bat ¢ =1+ sinx = 2tdt = cos xdx

cos xdx

V4

sin 2x + COS X £ 2sinx+1
dx:I
0

3 3
xX)dx =
'([f() '([ V1+sinx vV1+sinx

227 -1)+1 2 27
_ J‘f2tdt:2jl. (2¢° -l)dtzz[T—tJ

1

N3
C 2422
1

F(zj:2+2\/§+F(0):2+2\/§+2:8+2\/E_
2 3 3 3
2 PRt cos’ 2x . .
Bict j(cos X —sin x) .sin4xdx = - +C. Vi a la so nguyén. Tim a?
a
A. a=6. B. a=12. C.a=7. D. a=14.

Loi gidi
bat f(x)= J.(cos2 x —sin’ x)5 .sin4xdx , Ta co:




f(x)= I(cosz x—sin’ x)5 .sin 4xdx = I(cos 2x)’.2sin 2x.cos 2x

= 2I cos® 2x.sin 2xdx
bat t =cos2x = dt =-2sin 2xdx
7
2
VayF Itdt——+C:—COS *ic
7 7
Chon C
R J- ‘f dx
2+x
A. R=_tan2t —In 1+s1n2t +C véi t—larctan j
- 2 4 |1-sin2¢ 2

B. R=—tan2t—lln 1+s%n2t +C véi t=larcta
2 4 (1-sin2¢ 2

tan2¢t 1, |1+sin2¢ . 1
R= +—In - + C voi t =—arctan
2 4 |1-sin2t 2

D. R= tan2t_lln 1+s%n2t +C voi t:larcta
2 4 |1-sin2¢ 2

N——

N PN N R o=

:/—\/—\
N | = N|></ ~N /

y
=
1]
[
j--N)
P

Pit x=2cos2t V6ite (0;%}

dx =—4sin 2¢.dt

Ta co: \/2—x_\/2—2sin2t_ 4sin2t_sint
2+4x 2+2cos2t V\dcos’t cost

1 i . 2 1- 2
SIS L W LUAPNNO YO P L e
4cos” 2t cost cos” 2t cos” 2t
@R:_J- 12 d+J~ :_tan2t+ |1+s1n2t|
cos” 2t cosZt 2 |1 s1n2t|
Chon A

J‘(x3+ x+l+iz+1+2\/§de c6 dang %x4—l+1+\/§x+§(\/x+l)3+C, trong d6 a, b 1a
X

X 2
hai s6 hitu ti. Gia tri b, ¢ lan luot bang:
A. 2;1. B. 1;1. C.abed D.1;2.
Loi giai

1+\/§
2

Cach 1:

Theo d¢, ta can tim J.()f VX +1+—+ de . Sau d6, ta xac dinh gié tri cua a.
X

Ta co:

j X+ x+1+iz+l+\/§ dx:J- x3+L2+1+\/§ dx+I\/x+1dx.
X 2 X 2

Pé tim I(zx\/x2+1+xlnx)dx ta dat ]1=J.(x3+iz 1+\/—J va I, _I\/x+ dx va tim

X

1,1,




X

II( %ﬁJ 5411+2\@

*Tim 1, :I[x3 +L2+ 1+2\/§]dx.

x+C,, trong &6 C, 1a 1 hang so.

X

*Tim 1, = I\/x+ldx.
Dung phuong phap doi bién.
bit t =+x+1,1>0 taduoc t* =x+1, 2tdt = dx .

Suy ra 12:J\/x+1dx:j2t2dt:§t3+C2:é(\/x+1)3+C2,
j£x3+ x+1+L2+ +\/_J =1 +1,= 41‘ 4—l+1+2\/§x+cl+§(«/ﬁ)3+c2=%x4—l+l+ﬁx
X

X X 2

X X 2

Suy ra dé J{x3+ x+1+—+1+2fjdx c6 dang %x“—— 1+\/— 3(\/x+l)3+C thi

a=1€Q,b=2cQ.
Vay dap an chinh xac 1a dap an D
Cach 2:Dung phuong phép loai tru.

1 1+ 3 %
Ta thay gia tri cia a, b & cac dap an vao %x“ ——+ 2\/§x+§(\/x+l) + C . Sau do, v6i moi
X

, 3
a, b & cac dap an A, B, D ta ldy dao ham cua %(\/xz +1) +%x2 lnx—%xz LC.

Sai 1am thwong gip:

A. Dép an A sai.

Mot s6 hoc sinh khong chu y dén tht tu b, a nén hoc sinh khoanh dap an A va da sai lam.
B. Bap an B sai.

Mot s6 hoc sinh chi sai 1am nhu sau:

*Tim 1, =I\/x+ldx.
Dung phuong phap dbi bién.
bit t =+x+1,t>0 taduoc 1> =x+1, tdt =dx .

Suyra I, :J\/x+1dxzjt2dt:§t3 +C, :é(\/x+1)3 +C,.
j£x3+ x+1+i+1+2\/§}lx:ll +1, =%x4_l+1+2\/§x+cl +%(\/E)3 +C, :%x4—l+1+\/§x
X

X X 2

Suy ra dé J.(XS-F x+1+iz+1+\/§]dx c6d dang zx4—l+1+\/§x+é(\/x+l)3+C thi
X 2 4 X 2 3

a=1€Q, b=1€Q.

Thé 13, hoc sinh khoanh dap an B va da sai lam.

C. bép an C sai.

Mot sb hoc sinh chi sai JAm nhu sau:

*Tim 1, :j\/ﬁdx.
1, —I\/dex—

+C,.

2Vx+1




Cau 10.

i 3
Suy ra J.(x3+ x+l+L2+1+2\/§de khong thé c6 dang %x4—l+1+2\/§x+§(\/x+l) +C,
X X

vol a, beQ.
Nén khong ton tai a,b thoa yéu cau bai toan.
j((x +1) e" et cos 2x) dx c6 dang %e(””)z +§sin 2x+C, trong d6 a, b 13 hai sb hitu ti.
Gia tri a, b 1an luot bang:
A. 3 1. B. 1; 3. C.32. D. 6;1.
Loi gidi
Cach 1:
Theo dé, ta can tim j((x + l)ez(“l) +cos 2x)dx . Sau d0, ta x4c dinh gi4 tri ctia a.
Ta co:
j((x +1) e LT 4 cos 2x) dx = J((x +1) e(x “Seedf(1e3) +cos 2x) dx

= I(x + l)e("“)2 dx +J-cos 2xdx

(x2 —5x+4)

bé tim [ ((x+1)e e’ +cos2x)dx ta dat 1, = [(x+1)e"" dv va I, = [cos2xdx va
tim 7,,1,.

*Tim /, = [(x+1)e"" d.

Pit £ =(x+1) ;de =2(x+1)(x+1) dx=2(x+1)dx.

L= [(x+ 1) et dx = J%e’dt = %et +C = %e““)z +C,, trong d6 C, 1a 1 hing sb.

*Tim 1, = [ cos 2xdx .

I .
1, :Icos2xdx:—s1n2x+C2.
2

J-((x+1)ex2_5”4 e +cos2x)dx =1+1, =%e(”1)2 +C, +%sin2x+C2 =%e(”l)2 +%sin2x+C.

Suy ra dé J'((x+1)e"z’5“4 e +cos 2x)dx c6 dang %e(”l)z

a=3eQ,b=1€Q.

Chgn A

Cach 2:

Str dung phuong phap loai trir bang cach thay 1an luot cac gia tri a, b & cac dap 4n vao

+%sin2x+C thi

%e(”l)z +%sin 2x+C va liy dao ham cta ching.

Sai 1am thwong gip

B. Bap an B sai.

Mot s6 hoc sinh sai 1am & chd khong dé y dén thir ty sap xép b, a nén khoanh dap 4n B va da sai
lam.

C. bép an C sai.

Mot sb hoc sinh chi sai [Am & chd:

Tim 7, :J.cos2xdx.
I, :Icos2xdx:sin2x+C2.




2 1 1) . 1 1) .
j((x+1)ex L el +cos2x)a’)c=l1 +1, zze(x V4 C +sin2x+C, :Ee( U 4sin2x+C.

Suy ra dé J((x +1) e” L™ 4 cos Zx)dx c6 dang %e("“)z +%sin 2x+C  thi

a=3e€Q,b=2€Q.
D. Bap an D sai. .
MGt s hoc sinh chi sai 1am & cho:

Tim 7, = [ (x+1)e"" dx.
bat t:(x+l)2;dt:(x+l)(x+1)'dx=(x+l)d
I, :J.(x+1)e(x+l)2 dx:_[e’dt =e' +(, = +C, , trong 6 C, 1a 1 hang sd.

Hoc sinh tim dung 7, = %sin 2x+ C, nén ta dugc:
j((x+1)e’“2’5“4 "7 +cos 2x)dx =1 +1,= 4 C, +%sin 2x+C, = el +%sin 2x+C.

Suy ra dé J((x+1)e"2‘5”4 e +cos 2x)dx co dang %e(”l)z +%sin 2x+C  thi
a=6e€Q,b=1€Q.

J- 3x 2+\/_

) ‘ NESTENr= =
Caull. Tim )
A.I:x+ln(e .\/xT+1)+C. B.I:x—ln(ex.\/ﬁ+1)+c.
C.Izln(ex.\/ﬁ+1)+C. D.I:In(ex. x—1—1)+C.

Loi gidi
I 3x 2 +\/7 j.\/_( \/T+1)+ex(2x 1 jdx+j 2x 1)
- ( \/7+1) \/—( \/—+1) \/7( \/Tl+l)
bat: t:ex.\/ﬁ+1:dt:(2\/%+ex\/ﬂjdxzmdx

24x -1
e (2x-1)

NFSTENFST

dx

dx:x+I%dt:x+ln|t|+C:x+ln(e".\/x—l+1)+C

ln(l+x2)x+2017x

- ?
ln[(e.x2 + e)x H}

Cau 12. Tim nguyén ham ctia ham s6 f (x)=

A. 1n(x2+1)+10081n[1n(x2 +1)+1].
B. In(x’ +1)+20161n[1n(x2+1)+1}

C. %ln(xZ+1)+20161n[1n(x2+1)+1].

IS

) %m(x2 +1)+10081n[1n(x2 +1)+1].

Loi giai




ln 1+ x> ) +2017x

In [(e.x2 + e)xm}
+Ta co:
In(1+x*) +2017x xIn(1+x%)+2017x x[In(1+x?)+2017]

. [<ex ) R Y (T T e ey

+ Dat: tzln(l+x2)+1:>dt:12x
+X

=[N0 1 (1 %]dt L +1008me+C
2t 2 t 2

bat I = J dx

dx

dx

2

_ 1 2 1 2 _ 1 2 2
@I—Eln(x +1)+5+10081n[1n(x +1)+1]+C—Eln(x +1)+10081n[1n(x +1)+1]+c
Chon D
3 5
Cau 13. (Chuyén KHTN) Cho ham sé f(x) lién tuc trén R va co j f(x)dx=8 va j f(x)dx = 4. Tinh
0 0

1
[ 7 (4x—1]ax.
-1
A2 B L C.3 D. 6.
4 4
Loi gidi
Chon C

1

Taco [ f(4x—1dx= j S(dx =1+ [ £ ([4x—1)ax

4

o_,.m_

F(—4x)dx + j f(dx=Ddx = +J.

1
4
1

4
+) Xét [ = j £(1-4x)dx.
-1
bat t =1-4x = dt = -4dx;

Véi x=—1:>t:5;x=%:>t:0.

= j F(—4x)dx = j f(t)(—%dt) =%j F(o)dt =% j F(x)dx =1.

) Xét J = [ f(4x—Tydx.

bat t =4x—1= dt =4dx;

Véi x=1:>t:3;x=%:>t20.




Cau 14.

Cau 15.

= [ f(4x-1)dx = j f(t)(—dt)— j f(0)dt =— j f(x)dx =2

A\.—o_.H

Vay j f(4x—1)dx =3.

J-2x +(1+2Inx).x+Inx

> dx
Tim (x +xlnx) 2
A.G—_—l— ! C B.G=l— ! +C.
x x+Inx x x+Inx
1 1 1 1
C.G=—- C.D.G=—+ +C.
x x+Inx x x+Inx
Loi giai
Ta co:
sz +(1+2Inx).x+1In” x J[x2+2xlnx+ln2xJ+x+x2 J-(x+lnx)2+x(x+l)
= X = = X
(x +xlnx)2 x’ (erlnx)2 x? (x+1nx)2
o[ Tt Jae L ety [pef
X x(x+lnx) x+lnx) X x(x+lnx)
Xét nguyén ham: J = j x—“dx
x+lnx)
+ Pat: t=x+1nx:>dt=l+l=x—Jrl
X X
:>J=jl2dt=_—l+C= 1 ¢
t t x+Inx
Dod('):G=_—1+J=_—1— ! +C
X x x+Inx
Chon A
1-Inx
Ham s6 nao sau dy 1a nguyén ham cua & (x)= NE ?
§ lnx(x +1In" x)
A. l1n|x|—lln " +2016. B. —ln|x|+—1n "
n n n n
C. ~Linfq+ Lin|y +2016. D. —11n|x|—11n|x"+1n"x—2016.
n n n n
Loi giai
Ta co:
I-Inx 1-Inx 1 1-Inx 1
L= = . dx = . d.
I 1"ln)c x "+In" x) dx I x’ x’”’l.lnx.(x"Jrln”x) 3 '[ x lnx[ ln"x] *
— | 1+—
X X
—_ n—1
Pat: 1= 0% g =] l?xdx:L=I dt - [ £ dt
x x t(en+1) (e +1)

+Pit u=t"+1=>du=nt""dt




Cau 16.

Cau 17.

1 du 1 1 1 1 1 u-1
== | —— =2 du ==ty =1 -]+ C=—1 c
= n-[u(u—l) n (u—l uj ! n[n|u | n|u|]+ n ! u i
In" x
<:>L:l.ln L yc=—n|—X +C:llnln—x+C
n |t"+1 n |In"x n|In" x+x"
—+1
X
Chgn A
(Quynh Luu Lin 1) Cho F(x) 1a nguyén ham cua ham sé f(x)=— 1 va F(0)=-In2e.
e+
Téap nghiém S cuia phuong trinh F (x)+ ln(e" + 1) =2 la:
A. S={3}. B. 5={2;3). C. S={-23}. D. §={-33}.
Loi gidi
Chon A
, 1 e’
Ta c6 1:If(x)dxzfex+1dxzjex(ex+1)dx
Pt t=¢' = di=e'dx. [ = j _j-——)dt_lnr In(t +1)+ C = Ine* —In(e* +1)+C.

t(t+l)
Khi do: F(x)=Ine* —In(e" +1)+C, F(0)=—In2e < -In2+C=-In2-1< C=-1
Do d6: F(x)=Ine" —In(e* +1)—1.
F(x)+hn(e*+1)=2 < Ine" ~In(e" +)~1+In(e" +1)=2 <> Ine" =3 <> x =3,

1

J2x+1)(x+1)

x) thi nguyén ham tro thanh [ 24z . Biét g (4)= % gia tri cia g(0)+g(1) la:

A 3446 B 1+6 c 2446 2+3\/€'

. . . . . D.
2 2 2 2
Loi giai
Dbi v6i bai nay HS can pahir ndm duoc ki thuat bién d6i khi tinh nguyén ham. Hs can phai du
doan phép dit an phy, dau tién ta thdy nguyén ham c6 thé bién d6i thanh:

Khi tinh nguyén ham J. dx nguoitadat t = g(x) (mot ham biéu dién theo bién

j dx =J ! dx
Jexen(e+1) 7 gy 2]
x+1
Do d¢ ta dat:
t= 2x—+11:>dt: dx < 2dt = dx
X+ 2(x+1)2 2x+1 (x+l)2 2x+1
x+1 x+1
Vi vay suy ra J. ! = dx = IZdt
J2x+1)(x+1)
Tuy nhién déy la Loi giai sai, ta co thé thay khi dat
f= 2x+11+C:>dt= dx o 2di = dx
X+ 2(x+1)2 2x+1 (x+1)2 2x+1
x+1 x+1

Véi C 1a hang s6, két qua khong thay doi. Vi vay chinh xac ¢ day 1a:




Cau 18.

t=m+C=g(x).Theo daé g(4):% n33n suy ra C=0.

2x+11 vivey g(0)+g(1)= 2+2\£

Cubi cing ta dugc g(x)=

Chon C
Chu ¥: Bai toan nay hoan toan c6 thé dung MTCT dé chon két qua, Ta c6:

2dt = ! dx:>t:l ! dx
I j\/(2x+1)(x+1)3 2J‘\/(Zx+l)(x+l)3
_1 ! »
:g(x)_2jJ(zx+1)(x+1)3d
Do d6 g(x) la nguyén ham cua %\/(2x+11)(x+1)3 . Suy ra:

1L ! o g(0)= [ 1 -
g(o)_g(4)_£2\/(2x+1)(x+1)3 #=¢(0) ?‘:2\/(2x+1)(x+1)3 re(4)
Va:

L ! o g(1)=[L ! v+
g(l)_g(4)_2|;2\/(2x+1)(x+1)3 =g 7[2\/(2x+1)(x+1)3 re(4)
Str dung MTCT bam:

“1 1 (1 1
?!‘5\/(2x+1)(x+1)3 dx+g(4)+£5\/(2x+1)(x+1)3 rsl)

Cho ham s y= f(x) c6 dao ham lién tuc trén doan [—2;1] thoa man f(O) =3 va
(f(x))2 S'(x)=3x" +4x+2. Gid tri 16n nhat ciia ham s6 y = f'(x) trén doan [-2;1] Ia
A. 2342 B. 23/15. C. a2 D. /5.
Loi giai
Ta co: (f(x))2 S(x)=3x"+4x+2 (%)
Lay nguyén ham 2 vé ctia phuong trinh trén ta duoc

I(f(x))z'f,(x)dxzj(3x2+4x+2)dx<:>j(f(x))2d(f(x)):x3+2x2+2x+C
L)
3

=x* +2x7 +2x+C<:>(f(x))3 :3(x3 +2x° +2x+C) (1)

Theo d& bai /(0)=3 néntir (1) ta cd ((0)) =3(0° +2.0°+2.0+C) & 27=3C & C=9

= (f(x))3 =3(x3 +2x° +2x+9) = f(x) =§/3(x3 +2x° +2x+9).

Tiép theo ching ta tim gi4 tri 16n nhét cia ham s6 y = f(x) trén doan [-2;1].

CACH 1:

Vix’+2x2 +2x+9=x"(x+2)+2(x+2)+5>0,Vxe[-2;1] nén f(x) c6 dao ham trén [-2;1]

3(3x* +4x+2 2
va f'(x): ( r o ) = 3X H4x+2 >0, ‘v’xe[—2;1].

3§/[3(x3 +2x +2x+9)]2 {/[3(}(3 +2x° +2x+9)]2

—Ham s y = f(x)dong bién trén [-2;1] = r[r_lze}f](f(x) = f(1)=%42.




Véy max f(x)=f(1)=3/42.

—21

CACH 2:

3
x)zg/3(x3+2x2+2x+9):33 x+g +2 x+z +g.
3 3 9

: 2Y 2\ 223
Vi cac ham so y:3(x+§] , y=2(x 3J+T dong bién trén R nén ham s

3
y= i/B()H%j +2(x+§j+% ciing dong bién trén R. Do d6, ham s6 y = f(x) dong bién
trén [-2;1].
Vay 1[1_123]<f(x):f(1) =3/42.

Cau19. (CHUYEN QUOC HQC HUE NAM 2018-2019 LAN 1) Cho ham s6 F(x) la mot nguyén

2cosx—1

2

trén khoang (0;72') . Biét rang gia tri 16n nhét cia F (x) trén
sin” x

ham cta ham sé f ( )

khoang (0;7) la /3. Chon ménh dé ding trong cdc ménh dé sau.

F(%j:3\/§—4 B. F(zﬂj ? C. F(%):—\/E D. F(S—”j:3—\/§

3 6
Loi gidi
Ta co:
2cosx—1 CcoS X
[ ()= [ = o[ S e [
sin” x sin’ x sin’ x

d(sinx 1 2

=2I ( 5 )—I ——dx=———+cotx+C
sin” x sin” x sin x

2cosx—1

2

trén khoang (0;77) nén ham so
sin® x

Do F(x) 1a mdt nguyén ham cta ham s6 f(x)=

F(x) co cong thie dang F(x)=— +cotx+C voimoi xe(0;7).

sin x

Xét ham sd F(x) =— +cot x + C xac dinh va lién tuc trén (O; 72') .

sin x

2cosx—1
F' = =
(x) f(x) Sinzx
Xét F'(x)zO@zc?S—;l—Occosx—le T vkon (keZ).
sin” x 2 3

Trén khoang (0;7), phuong trinh F'(x)=0 c6 mdt nghiém x =§

Béng bién thién:

F'(x) +

F(x) / \

maxF(x)=F[§j=— 3+C

(0:7)




Theo dé baita co, —3+C =3 < C=23.

Do do, F(x)=- 2 +cotx+24/3.

sin x

Cau20. Cho ham sb f(x) lién tuc, khong &m trén doan {0;%}, thoa man f(O):\/gvél
x).f'(x)=cosx/1+ £2(x), Vxe| 0;Z|. Tim gia tri nho nhat m va gia tri 16n nhit M caa
F(5)(5) =eosxflo 7). e 02 | Tim g b bt v i

ham s f(x) trén doan [%,%}

A.m=@,M=2x/§.B.m=2,M=3.
2 2
C.ng,sz/g. D. m=+3, M=22.
Loi giai
Chgn A
Tir gia thiét £ (x).f"(x)=cosx/1+ 2 (x)
:—f(x).f'(x) =cosx :J‘—f(x)'f,(x)dx:sinx+C
1+ 2 (x) 1+f2(x)

bit 1 =1+ f*(x) = =1+ f*(x) =t = f(x) f'(x)dx.

Thay vao ta duogc Idt=51nx+C:>t:51nx+C:> 1+ 2 (x) =sinx+C.
Do f(0)=+3=C=2.
Vay |/1+ f?(x) =sinx+2= f?(x)=sin’ x+4sinx+3

= f(x) = \/sin2 x+4sinx+3, vi ham s6 /(x) lién tuc, khong 4m trén doan [0;%} .

Ta cod %Sxﬁ%:%Ssinxsl,xéthém 5O g(t)=1>+4r+3 c6 hoanh do dinh 7 =-2 loai.
. 1) 21
Suy ra maxg(t) g(1)=8, mmg(t):g(—jz—.
7 2] 2 4

j:

Suy ra fm)j f(x)= f(%j N2, m mln f (%

6’2




PHUONG PHAP NGUYEN HAM TUNG PHAN

A - KIEN THUC CHUNG ‘
1. Phwong phap nguyén ham tirng phéan
Neéu u(x) , v(x) l1a hai ham so6 ¢6 dao ham lién tuc trén K:

Iu(z)v "(z)dz = u(z).v(x) — Iv(x)u "(z)dz
Hay Iudv =uv — Ivdu (voi du = u’(m)da:, dv = v’(x)da: )
1.1. Phuong phap chung

e Budc 1: Ta bién doi tich phan ban dau vé dang : T = j f(z)dz = j f(z).f(z)dz

u = f(z) . du = f' (z)dx
dv = f,(x) v= If2(x)d:c

e Buwoc 3: Khi do : Iu.dv = UV — I’U.du

e Buoc2: Piat: {

2. Cac dang thwong gap

2.1.Dang 1
u = P(z) uw'.du = P'(z)dz
sinx .
sin z —CoS %
I= '[P(a:) cosz p.dx . Dat = .
. dv =qcosz y.dx v =<sinx
—Cos T —CosT
Vay: I = P(z){sinz ;- I sinz ;.P'(z)dz
2.2. Dang 2
v=Inz J 1 J
I =[P(z).Inzde. Pat U
dv = P(z)dx v= J.P(x)d:v = Q(z)

Vay [ = lnx.Q(m) = J‘Q(x)ldx
T
2.3. Dang 3

u=e"

sin x
I = J.e'” dz . Dat sin x = —CoST

COST dv = dx V=9 .

COS T sinz
|—cosz —CcosT|
Vayl= [ =¢€"< . -I ) dx
sinz sin
—COSZ

Bang phuong phap twong ty ta tinh dugc I { )
SN T

}é’dx sau d6 thay vao 7

B — BAI TAP TRAC NGHIEM
Caul: (PH Vinh Lin 1) Tét ca cc nguyén ham clia ham sé f(x)=xtan’x trén khoang [—%;O] la

2 2

A_.F(x):xtanx+ln(cosx)—x?+C. B. F(x)= —xtanx—l—ln(cosx)—%—i—C.




2 2

C. F(x):xtanx—ln(cosx)—x?—l—C. D. F(x):xtanx—ln|cosx|—x7—|—C.

Loi giai
Chgn A
Goi
F(x):fxtanzxdx:fx(tan2x+1—1)dx:f tan x+1 fxdx fcos xdx fxdx

=2 du = dx
bat 1 =
dv= dx y=tanx

Khi do: F(x)= [

2

dx—fxdx:xtanx—fﬂdx——

cos’ x Cos X 2
(cosx) x? x?
= xtanx-i—f———: xtanx+ln|cosx| ——+4C.
CcoSXx 2 2

Vi xe

—%;0] nén cosx >0, suy ra 1n|cosx| = ln(cosx).

2

Vay: F(x)=xtanx + In(cosx) —%—l— C.

Cho f(x)= x2 trén (—% %) va F(x) 1a mot nguyén ham cta x/”(x) théa man F(0)=0

COoS X

. Biét ae(—% %] théa man tana =3. Tinh F(a)-10a” +3a.

A. —lln10. B. —llnlo. C.
2 4

In10. D. In10.
Chon C
Ta co: F(x)zjxf’(x)dx :J.xdf(x) :xf(x)—jf(x)dx

sin x
dx

Ta lai ¢6: If J.—dx de(tanx)=xtanx—jtanxdx =xtanx—J.

COS X COS X

—xtanx+j d(cosx) =xtanx+In|cos x|+ C = F(x)=xf(x)—xtanx—In|cos x|+ C

COS X
Lai c6: F(0)=0=C=0,dod¢: F(x)=xf(x)—xtanx—In|cosx|.
F(a)=af (a)—atana—In|cosa|

1

2

Khi do f(a)= =a(l+tan’a)=10a va
Cos a

=l+tan’a =10 <::>cos2a=L
10

1
<:>|c0sa|=—.

J10




Cau 3:

Cau 4:

Vay F(a)-10a’ +3a =10a> —3a—In

10a* +3a =%ln10.

1
n

— o — _
Cho F(x) 1a mot nguyén ham ctia ham s f(x)—e va F(O)_z.Hﬁy tinh F( 1).
A. 6—1—5. B. 4—&. Q._1—5—4. D. &
e e e e
Loi giai

Chon C
Ta c6 Izj.f(x)dxzj.e%dx.

Pit Yx =t=> x=1 = dx=372dr khi d6 1=je%dx=3jefz2dr.

Dat {tz - = {tht = du == 3(e’t2 —2.[ ettdt) =3e't* — 6_|' e'tdr .

t

e'dt=dv e =v
Tinh J.e’tdt.
. |t=u dt =du
Dat = = Ie’tdt =te' —Ie’dt =te' —¢'.
e'dt =dv e =v

Vay = 1=3¢6 —6(e'1=¢')+ € = F(x) =360 —6(e " —eT ) C
Theo gia thiét ta c6 F(0)=2=C=—4 :>F(x):3eé/;{/x72_6(eé/§€/;_eg/;)_4
15

:F(—l):?—4.

Tim nguyén ham ciia ham s6 f(x) =/xInx.

N | W

A ()@=t eme2)ic. B [/(x)a=2 2 (3mr-2)C.

c. jf(x)dngxi(slnx—uw. D. jf(x)dx=§x3(31nx_z)+c.
Loi giai

Chon A

I={f(x)dx=[VxInxdx.

Dit: f=x = df =——dx = 2dr = dx.

2Jx

=] =2jt2 1nt2.dz=4jt2 Int.ds.

du=ldz‘

_ |u=Int ¢
bat: , = s
dv=rt-dt t

3

=1=2 ltﬂnt—lj'tzdz =2(lt3lnt—lt3+C :£t3(3lnt—1)+C
3 3 3 9 9

:%x;(3lnx/;—l)+c




Cau 5:

Cau 6:

3

:éxz(Slnx—2)+C.

2
x“dx

(xsinx +cos )c)2 9

]

Tim
X
A. H= - +tanx+C.
cos x (xsinx +cos x)
X
B. H= - —tanx+C.
cos x (xsin x +cos x)
—x
C. H= - +tanx+C.
cos x (xsin x +cos x)
—x
D. H= - —tanx+C.
cos x (xsinx+cos x)
Loi gidi
x° XCOS X X
Tacé:H:J. . zdx:I : > dx
(xsinx+cosx) (xsinx+cosx)  cosx
U= X xsinx+cosx
= du=————dx
5 COS X cos’ x
bat . =
XCOS X d(xs1nx+cosx) 1
dv=——o sdx = : 5 V=
(xsinx+cosx) (xsinx+cosx) xsinx+cos x
X 1 1 —-X
=>H=- — +I —dx = - +tanx+C
cosx xsinx+cosx * cos’x cos x(xsinx+cosx)
Chon C

3 r
I(Zx\/xz +1 +xlnx)a’x c6 dang %(\/xz +l) +%X2 lnx—%x2 + C, trong d6 a, b 1a hai s0 hitu
ti. Gia tri a bang:

A. 3. B.2. C. 1. D. Khong ton tai.

Loi giai
Cach 1:
Theo dé, ta can tim I(2x\/ x> +1+xIn x)dx . Sau do, ta x4c dinh gié tri cia a.
Ta co:

I(2x\/x2+1+x1nx)dx:J.2xxlx2+1dx+J.x1nxdx.
Dé tim j(2x\/x2+l+xlnx)dx ta dat 7, =I2x\/x2 +1dx va I, :lenxdx vatim /,,7,.

*1, :j2x\/x2 +1dx.

Dung phuong phap dbi bién.

Pat r=+vx*+1,r>1 taduge > =x> +1, xdx =tdt .




Cau 7:

Suy ra:
3 A) r
I =I2x\/x2+1dx=J.2t2dt=§t3+C] =§(\/x2+1) +C,, trong d6 C, 14 1 hing sé.

*1, :lenxdx.

Dung phuong phap nguyén ham ting phan.

1
du=—dx
_ |u=Inx X
bat = , ta duoc:
dv = xdx 1,
y=—Xx
2

I, :lenxdxzjudVZuv—Ivdu
:lx2 lnx—jlx2 ~la’x:lx2 lnx—ljxa’x:lx2 lnx—lx2 +C2.
2 2 x 2 2 2 4

3
j(2x\/x2 +1 +xlnx)dx:[1 +1, zg(\/xz +1) +C, +%x2 lnx—%x2 +C,
X .
:g(\/ﬁ +1) +%x2 lnx—%x2 +C

N 3
Suy ra de I(Zx\/x2+1+xlnx)dx c6 dang %(\/x2+1) +%lenx—%x2+C thi
a=2€Q,b=3€Q.

Chon B
. . In(2x+3
Biét F(x)=alnx+(b+£jln(2x+3) 1a nguyén ham ctia ham so f(x)zn(L;). Tinh
X X
S=a+b+c.
A. S=-1. B.S=l. C.S=Z. D.S=—i.
3 3 3
Loi giai
Chgn A
o n(2x43)
Nguyén ham ctia ham s6 f (x)=—2 la:
X
Jf(x)dx = de = —l.ln(2x+3)—j_—lidx = —l.ln(2x+3)—j_—lidx
x’ X x 2x+3 X x 2x+3
=—M+g (l— 2 )dxz—w+zlnx—zln(2x+3)+c
X 39\ x 2x+3 X 3 3
=31nx+(—3—lj1n(2x+3)+c
3 3 x
In(2x+3) 2

= F(x) =alnx+[b+£jln(2x+3) ——

+—lnx—gln(2x+3)+C,Véi C=0,
X 3 3

X

:>a+b+c=g+(—g)+(—1)=_1
3 3




Cau 8:

Cau 9:

x+Inx

(Tran Pai Nghia) Cho I = j
x + 1) b c

phan sé 1a phan sé téi gian. Tinh i tri cta biéu thirc § = 72
C
A.S=2. B.s=1, c.s=2 D.S=1.
6 3 3 2
Loi giai

2 2 )
Taco [ = jx+lnxdxzj' X dx+_[ Inx e
1 +1) 1(erl) 1(x+1
2
Xét [, = j dx .
(x+1)
bat t=x+1=dt=dx.
(-1 (1 o1 s 1 1
Lz! > a’tz!;dt—!t—zdtzln|t||z+;2zln__g_

¢ Inx B 1 1
Xét I, =] = Inx| +| dr=——In2+ j(———jdx
1(x+1) x+1 . 1x(x+1) x x+1
1 P 4
12:——ln2+lnL =——In2 +In—.
3 x+1] 3 3
Do do I=lni—l —lln2 +ln—=gln2—l
2 6 3 6
S=a+b=2+3=§.
c 6 6

(Trung-Tam-Thanh-Tuwong-Nghé-An-Lan-2) Ho nguyén ham cua  ham
(2x2 +x)lnx+1

y= . la

A.@3+x+ﬂmx—%;+x+C. B.b@+x—ﬂmx+%;—x+C.

C_.(x2+x+1)lnx—x—2—x+C. D. (x2+x—1)lnx—x—2+x+C.
2

Loi giai

. 1
Tacozj . =I(2x+1)lnxdx+j;dx=ll+lz.
1= [(2x+1)nxar. pac | du= o
I_I( x+1)Inxds. DY dv=(2x+1)dx: 2x '
v=x"+x

a 1. N A A L
dx=—In2—— véi a,b,c 1a cac so nguyén duong va cac



I, :(x2 +x)1nx—J‘<x2 +x)%dx:(x2 +x)1nx—_|.(x+l)dx

:(x2 +x)lnx—x7—x+Cl.

1, :I%dx:1nx+C2.

2
J.(Zx +x)lnx+ldx:11 Ll
X

2 2
=(x2 +x)1nx—x——x+C1 +Inx+C, =(x2 +x+1)lnx—x——x+C.
2 2

2
Cau 10: Tim nguyén ham cta ham sd £ (x) = x° ln{4 a j?

2

2 4 2

A. x“ln[j xzj—zxz. 3._(’6 416jln(: x2]—2x2.
+Xx + X
2 4 2

C. x“ln[j x2]+2x2. D.[x 416]11{2 szJerz_
+Xx +Xx

Loi giai
2 16x
w=ln| 22 )| =TT
bit 4+x* | = . ‘e
dv =x’dx y="-4=2"
4 4
2 4 2 4 2
= [x'In k. PO [ L [ et ~[4xdr=| = B[22 |2 s c
4+ x 4 4+ x 4 4+ x
Chon B

Cach 2:Dung phuong phép loai tru.
3 ~
Ta thay gia tri cia a & cac dap an vao %(\/xz +1) +§x2 lnx—%x2 +C. Sau d6, v6i moi a cua
, 3
cac dap an ta lay dao ham cua %(\/xz +1) +%x2 lnx—%x2 +C.
Khong khuyén khich cach nay vi viéc tim dao ham cua ham hop phirc tap va c6 4 dap an nén
viéc tim dao ham tré nén kho khan.
Sai 1am thwong gip:

A. Dép an A sai.

Mot sb hoc sinh khong doc ki dé nén chi tim gia tri cua b . Hoc sinh khoanh d4p an A va da sai
lam.

C. bép an C sai.

Mot sb hoc sinh chi sai JAm nhu sau:
# 1= [ 20 +1dx.

Duing phuong phap doi bién.




Cau 11:

Pat r=+x* +1,r>1 tadugce t* = x> +1, tdt = 2xdx .

Suy ra:

3 3 1
1= 20 +1dv = [t = %f +C = %(\/xz +1) +C,, trong d6 C, 1 1 hing sb.
Hoc sinh tim ding 7, = %xz Inx —%xz +C, theo phén tich & trén.

3
I(2x\/x2 +1 +xlnx)a’x:l1 +1, zé(\/xz +1) +C, +%x2 lnx—%x2 +C,
X .
:%(\/xz +1) +%x2 lnx—%x2 +C

N 3
Suy ra dé I(2x\/x2+1+xlnx)dx c6 dang %(\/x2+1) +%x2 lnx—%x2+C thi a=1,b=3.

Thé 13, hoc sinh khoanh dap an C va da sai lam.
D. Bép an D sai.

Mot s6 hoc sinh chi sai 1am nhu sau:
# 1, = [ 2% +1dx.

Duing phuong phap doi bién.
Pat r=+vx* +1, r>1 ta duge > = x> +1, tdt = 2xdx .

Suy ra:

3 N r
I :IZX\/xz+ldx:_|.t2dt:§t3+q =§(\/x2+l) +C,, trong d6 C, 1 1 hing sb.
Hoc sinh tim ding 7, :%x2 lnx—ix2 + C, theo phén tich & trén.
3

j(2x\/x2+1+xlnx)dx:]1+lzzé(\/x2+l) +C1+%)c21nx—ix2+C2

. :
:l(\/xz—i-l) +lx21nx—lx2+C

3 2 4

” 3

Suy ra dé I(Zx\/x2+1+xlnx)dx c6 dang %( x2+1) +%lenx—%x2+C thi

a=1€@,b=§e@.

Thé 13, hoc sinh khoanh dap an D va da sai 1am do tinh sai giatricua b.

(LIEN TRUONG THPT TP VINH NGHE AN NAM 2018-2019) Biét
If(x)dx =3xcos(2x—5)+C. Tim khing dinh dung trong céc khing dinh sau.

A_.If(Sx)dx =3xcos(6x—-5)+C B. If(3x)dx =9xcos(6x—5)+C

C. | f(3x)dx=9xcos(2x~5)+C D. [ f(3x)dx=3xcos(2x~5)+C

Loi giai

Cach1:




Cau 12:

Cau 13:

Tacé [ f(x)dx=3xcos(2x—5)+C

=([/(x) ) (3xcos(2x-5)+C)
= f(x)=3cos(2x—5)—6xsin(2x - 5)
= f(3x)=3cos(6x~5)—18xsin(6x-5)
Xét [ f(3x)dx = [(3cos(6x—5)—18xsin(6x~5))dx
= [3cos(6x—5)dx— [18xsin(6x—5)dx (1).

Xét I = [18xsin(6x—5)dx .

_ |3x=u 3dx =du
bat = .
{6sin(6x—5)dx:dv {—cos(6x—5)=v

1 :—3xcos(6x—5)+3Icos(6x—5)d.x, thay vao (1) ta duoc If(3x)dx:3xcos(6x—5)+C.

Cach 2:

bat x =3t = dx=3dz.

Khi  do: [ £ (x)dx =3xcos(2x=5)+C & 3[ £ (3t)dt =3.(3t)cos (2.3t=5)+C

& [ £ (3t)dr =3t cos(6t=5)+C < [ f (3x)dx =3xcos (6x—-5)+C.

(Ngd Quyén Ha Noi) Cho F(x)=x" la mot nguyén ham cia ham sé f(x).e™*. Khi d6

[ £'(x) . dx bing

A. X" +2x+C. B. x*+x+C. C.2x* -2x+C. D. 2x°+2x+C.
Loi gidi

Chon D

Do F(x)=x" 1a mot nguyén ham ctia ham s6 f(x).e** nén f(x).e™ = F'(x)=2x.

Xét '[f'(x).ezxdx.
u=e* du =2¢e*dx

- = ta co:
dv=f'(x)dx  |v=1(x)

[ 7/(x)edr=f(x)e —2[ £ (x).e¥dv =22 +2x+C.

(Chuyén Qudc Hoc Hué Linl) Goi F(x) la nguyén ham trén R cua ham so

f(X)=x2eax(a;t0),sao cho F(l

a

A. 0<a<l. B. a<-2. C.a=3. D.1<a<?2.
Loi giai

j = F(0)+1. Chon ménh dé dtng trong cac ménh dé sau.

Chon A




Cau 14:

2 du = 2xdx
F(x)= J.xze‘”‘dx. Dit {u - 1

= 1, -
dv =e“dx v=—¢e
a
1 2 1 2
= F(x)==xe“ == | xe“dx=—x"e"-=.4 (1
(¥)=- af ; —4 (1)
du =dx
U=x
Xét A= j xedx . Dt = 1.
dv=e"dx y=—e“
a

1 1
ax ax
jA——axe ——a..-e dx (2)

Tu (1) va (2) suyra F(x) Lo —%xe‘”‘ +%.[e‘”‘dx L e —%xe“" +%e‘”‘ +C.
a

a a a a a
1 2 2 2
Ma F[lsz(O)H = —e-—e+—e+C=—+1+C
a a a a a

=a'=e-2=a=3e-2=0<a<l.
(PH Vinh Lan 1) Cho ham s6 f(x) théaman f(x)+f'(x)=e",VxeR va f(0)=2. Tét
ca cac nguyén ham cua f (x)ezx la
A (x=2)e"+e"+C. B.(x+2)e™ +e"+C.
C. (x-1)e"+C. D. (x+1)e"+C.
Loi gidi
Chon D
Taco /(x)+ /' (x)=c" o f(x)e"+ /' (x)e" =1 & (f(x)e") =1 f(x)e" =x+C.
Vi f(0)=22e"=C o C=2= f(x)e’ =(x+2)e".
Vay J.f(x)e“dx =I(x+2)exdx =I(x+2)d(e") =(x+2)e" —je"d(x+2)
=(x+2)e"~[e'dr =(x+2)e" —e" +C =(x+1)e" +C.
Phin tich: Bai toan cho ham s6 y = f(x) thoa min diéu kién chira tong ctia f(x) va f'(x)

dua ta toi cong thie dao ham cua tich (u.v)' =u'v+uy' véi u= f(x). Tl d6 ta can chon ham

v cho phu hop

Tong qudt: Cho ham sé y=f(x) va y=g(x) lién tuc trén K, théa man
f'(x)+g(x) f(x)=k(x) (Chon v=e"M),

Taco f'(x)+g(x)f(x)=k(x) e f(x)+g(x)e™ £ (x)=k(x)e.

=S (eG(x)f(x)) = k(x)eG(x) = eG(x)f(x) = Ik(x)eG(x)dx e f(x)= eiG(x)J‘k(x)eG(x)dx.




Véi G(x) 1a mot nguyén ham cua g(x).

Admin t6 4 — Strong team : Ban chat ciia bai ton 1 cho ham s6 y = f'(x) théa man diéu kién
chtra tong ctia f(x) va f'(x)lién quan téi cong thirc dao ham ctia tich (u.v)r =u'v+uy' voi
u= f(x).Khido ta can chon ham v thich hop. Cu thé, véi bai toan téng quét :

Cho ham s6 y = f( ), y= g(x), y= h(x) ( ) lién tuc trén K, g(x);tO vol Vxe K
va thda man g( ) ( )+h(x)f(x):k(x)

Ta s€ di tim v nhu sau : i: h(x) :Iidx:Ide
\%

v g(x) g(x)
h(x)
Khi do : 1n|v|:j%x§dx®|v|:ejw
g(x

Cau 15: (PH Vinh Léan 1) Cho ham s§ f(x) thoa man f'(x)+2xf (x)=2xe™, VxeR va f(0)=1.
Tt ca cac nguyén ham cia x.f ()c)e”2 la
2 1 2 2 2 1 2
A (¥ +1) +C. B. E(x2+1) e +C.C (X +1) e +C. D_.E(x2+1) +C.
Loi giai
Chon D

!

Ta co f'(x)+2xf(x) =2xe " < e (f'(x)+2xf(x)) =e" 2xe " o (exzf(x)) =2x
=>e f I2xdx x’ +C.
Vi f(0) =1 C=1= f(x)=(x¥"+1)e™
A 2 1 1 2
Vay J.xf(x)e dx =jx(x2 +1)dx :Ej(xz %rl)d(x2 +1) =5(x2 +1) +C.
Ciu 16: (Chuyén Thai Binh Lan3)Cho f(x) 1a ham s lién tuc trén R théa min
f(x)+f'(x)=x,vxeR va f(0)=1.Tinh f(1).

A2 B L. C.e. p. <.
e e 2
Loi giai
Chgn A
f(x)+f'(x)=x (1).

Nhan 2 vé ctia (1) v6i €' taduoge ™./ (x)+e".f'(x) =

Hay [e".f(x)]’ =xe" =e'.f(x)= jx.e"dx.
Xét [ = [xedx
u=x=du=dx
Pit §
{exdx:dv:v:e*
I:jx.exdx:x.ex—jexdx:x.ex—ex +C.Suyrae'f(x)=xe" —e"+C.




Cau 17:

Cau 18:

Cau 19:

Theo gia thiét £(0)=1nén C=2 = f(x)=2S"SF2 s r(1)=2,
€ €

(PHAN TiCH BL_PT PE DH VINHL3 -2019..) Biét ring xe* 1a mot nguyén ham cua f (—x)
trén khoang (—o0;4+%). Goi F(x) 1a mot nguyén ham cia f'(x)e" thoa man F(0)=1, gia trj
cia F(-1) bing

AL B.2=° c.=c D. >

2 2 2 2

Loi gidi

Chgn A
Vi xe* 1a mot nguyén ham cia f (—x) trén khoang (—00;+OO)
= f(—x):(xex)lze’#xex Vx € (—o0;+00)
Do dé f(-x)=e ( x)e (=%) Vxe(—oo;+oo):> f(x)ze_x(l—x), Vxe(—oo;+oo)_
Nén f'(x [e (1- x)} :>f( )ex:e_x(x—2).ex:x—2.

Bai vay F(x)zj(x—Z)dx=E(x—2) +C.
Tir do F(O):%(O—2)2+C:C+2; F(0)=1=>C=-1.

1

Vay F(x)=3(x=2) -1 F(=1) = (-1-2)' =1=.

(Sé Lang Son 2019) Cho ham s6 y = f(x).

Biét ham sb d3 cho thoa man hé thﬁcjf(x)sin xdx =—f(x)cosx+j7rx cos xdx . Hoi ham sb

yv=f (x) la ham s6 nao trong cac ham s6 sau?

x X

C. f(x):ﬂ"lnﬂ. D. f(x):— i

A. f(x)=-7"Inz. B. f( )

Inz Inz
Loi giai
Chon B

Hé thuc jf(x)sinxdx =—f(x)cosx+.|.7r" cosxdx (1).

Xét Jf(x)sinxdx.

Pat {uzf(x):du:f'(x) . Ta dugc J.f(x)sinxdx:—f cosx+J.f )cos xdx .

dv=sinxdx =v=—cosx

Theo hé thice (1), suy ra f'(x) =r".

X

T

Duya vao dép an, ta nhan théy c6 mot ham sb théa man 1a f (x) = e
nzx

(Chu Gidy Ha Ni 2019 Lan 1) Cho ham sé y = f(x) c6 dao ham cép hai trén (0;+%) thoa
man 2xf"(x)— f(x) = x’v/xcosx, Vxe(0;+0);f(47)=0.Gia tri biéu thic f(97) la:
A. 0. B. -3Jx. C. Jr. D. 2Jr.

Loi giai




Cau 20:

Chon B
V6imoi x € (0;+90), ta co
2xf"(x)— f(x)=x*\xcosx
, 1
V()= =1
X 2

7(x) ’_xcosx f(X)_xsinx cos X

Q(\/;j_2c>\/;_2+2

Ma f(47z):O suy ra C=_71.Véy f(x):(XS;nx+cozsx_%}/;.

=

+C

Suyra f(97)=-3x.

. . , In(x+3

(Nguyén Khuyén)Gia st F (x) 12 mot nguyén ham cua ham s6 [ (x) = 5 thoa man
X
F(=2)+F(1)=0 va F(-1)+F(2)=aln2+bIn5, véi a, b la céc sb hitu ty. Gia tri cua
3a+6b bang
A. 4. B. 5. C.0. D. -3.
Loi giai
Chon B
In(x+3
Xét If(x)dx:jgdx(xz )
X
bat u=1n(x+3) va dv=i2dx, ta co du=de va chon v:—l. Khi @6
x x+3 X
1 1 1ef1 1

dx=——1 3 dx = ——1 3)+—=|| —- dx

jf(x) X n(x+ )+Jx(x+3) X n(x+ )+3I[x x+3j

:—%ln(x+3)+%ln|x|—%ln(x+3)+C =—G+§jln(x+3)+%ln|x|+0

+) Xét trén (—3;0) ta duoc F(x):—(1+§jln(x+3)+§ln(—x)+q
X

Tinh F(—2)=lln1+lln2+c SETHY B¥ ;F(—1)=31n2+11n1+c —Z2+C
6 3 '3 1 3 3 '3 1

+) Xét trén (0;+0) ta duge F(x):—(l+§jln(x+3)+§lnx+C2.
X

Tinh 1«“(1):—%1114+§1nl+c2 =—§1n2+cz; F(2)=—%1n5+%1n2+C2.

Tacs F(-2)+F(1)=0 = 1ma+c -2m21c,=0 ¢+, = L2,
3 3 3




Cau 21:

Tir do F(-1)+F(2)=21m2+C, - 25+ 2124 C, =In2— 215+ C, +C,.
3 6 3 6

1n2——1n5+—ln2—21n2——ln5 =aln2+bIn5 ta duoc a—E b——i =3a+6b=5.
6 3 3 6 3 6

(SO GD&DT BINH PHUOC NAM 2018-2019 LAN 01) Cho ham s /() lién tuc va c6 dao

ham  trén [O;EJ , thea man  f(x)+tanx.f"(x)= x3 Biét  rang
2 cos” x
\/gf(%]—f(%] =an3+bIn3 trong d6 a,b € Q. Gia tri cta biéu thirc P=a+b bang
Al B. -2 c. . D -2
9 9 9 9

Loi giai

i X
t ) , - ° i . ! = .
f(x)+tanx.f"(x) e < cosx.f (x)+sinx.f"(x) —
. ! X
& [sinx.f(x)] =
X
Do d¢ dx = d G _ @
0 do j[smxf ] -[cos . = sinx.f (x) J.coszx
Tinh I = I dx.
cos’ x
u=x
bat dr :{du_dx . Khi d6
dv= 3 v=tanx
Cos” X
(cosx)
I:I s—dx =xtanx— Itanxdx xtanx+I—dx:xtanx+ln|cosx|.
Cos™ X o5 x
Suy ra f(x):x.tanx‘jtln|cosx|: X +1n|fzosx|.
sin x cosx  sinx

o5} (o5 2R

—In3. Suyra
b=-1

5
_57[\/§ a:§
9 .




NGUYEN HAM HAM AN
Cho ham s6 f(x) xac dinh trén R\ {%} thoa man f'(x) = % , f(0)=1va f(1)=2.Giadtri cua
X—

biéu thie f(—1)+ f(3) bang

A. 4+In5. B. 2+Inl5. C. 3+Inl5. D. Inl5.
Loi giai

Chon C

Cach 1: « Trén khoang (%;+ooj: =In(2x-1)+C,.

Laico f(1)=2=C, =2.

* Trén khoang (—oo j =In(1-2x)+C,.

Laico f(0)=1=C,=1.

ln(2x—1)+2khix>%
Vay f(x)= L
1n(l—2x)+lkhix<5

Suyra f(-1)+ f(3)=3+In15.
Cach 2:

2dx

FO)- £ = j f () j = 1

—121 =ln—- (I
px-iti=it )

Ta co: 0
— ' — X
J@)-/M)= j S (x)dx = I S

Léy (2)-(1), taduoc f(3)— ()~ f(0)+ f(~D)=In15= f(~D)+ f(3)=3+Inl5.
Cho ham s6 f(x) xac dinh trén R\{%} théa man f'(x)z%,f(O)zl va f@j:g Gia tri
-

1=ln|2x—1|\f:ln5 (2)

clia biéu thie £ (—1)+ f(3) bang

A.3+5In2. B. 2+5In2. C.4+5In2. D. 2+5In2.
Loi giai
Chgn A
. In[3x— 1]+ C, khi x € (_oo%j
Cach 1: Tu f'(x)= = = dx=
IO ==/ 0=]5

ln|3x—1|+C1 khix (%H—OOJ

In3x—1]+1 khixe(_oo%j

s(0)=1 {0+cl=1 {q:l

T ’: = = - =
1 f@jzz 0+¢,=27 ¢, =2 =)
Khi do: f(—1)+f(3):1n4+1+1n8+2=3+1n32=3+51n2.

F0)-f(-1)=f jf dx_j

1n|3x—1|+2 khi x e(%ﬁoo}

dx—ln|3x 1|| ln% (1)

Cach 2: Taco

T ldx In[3x - 1||2—1n8 (2)

f(s)-f@: jf Jx -

| 10—y o




Léy (2)(1). ta dugc: f(3)+f(_1)_f(o)_f@=1n32:f(_1)+f(3)=3+s1n2.

(GIA LQC TINH HAI DUONG 2019 lan 2) Cho ham s6 f(x) xac dinh trén R\{-2} thod mén

f’(x):3x_21, f(0)=1va f(—4)=2.Gia trj cia biéu thwc f(2)+ f(-3) bing
A. 12. B. In2. C.10+In2. D. 3-20In2.
Loi giai
Chon A
Ta co: f(x):‘[ff(x)dx:jix;zldx:1(3—xzzjdx:3x—7ln|x+2|+C, VxeR\{-2}.

+ Xét trén khoang (-2;+ ) taco: f(0)=1<-TIn2+C=1=C=1+7In2.

Do do, f(x)=3x—7In|x+2|+1+7In2, véi moi x &(-2;+).

Suyra f(2)=7-7In4+7In2=7-7In2.

+ Xét trén khoang (—o0;—2) taco: f(—4)=2<-12-7TIn2+C=2=C=14+7In2.
Do d6, f(x)=3x—7In|x+2[+14+7In2, v6i moi x € (—o0;—-2).

Suyra f(-3)=5+7In2.

Cho ham s6 f(x) xac dinh trén R\{—Z;Z} va thoa man f'(x): 24 4;f(—3):0; f(())=1 va
-
S(3)=2 1 gid trj biéu thire P=f(=4)+/(-1)+/(4)
A.P=3+lni. B. P=3+In3. C.P=2+ln§. D.P:Z—lné.
25 - 3 3
Loi gii
Chon B
"2+ ¢, khi x € (—o0;-2)
x+2
’ 4 4dx 4dx x—2
Ti _ _ _ _ : .
i f(x)= 5 = /(%) sz_4 '[(x—2)(x+2) In[~—21+ C, khi xe(-2:2)
[~ 2+ c, khi x € (2;+0)
x+2

f(-3)=0  |In5+C,=0  [C =-In5

Taco 4 f(0)=1 =70+C,=1 <4C, =1
f(2)=2 lnl+C3:2 C,=2+In5
5
x—2 )
In -In5 khi x & (—o0;-2)
x+2
x—2
=<In +1 khi -2:2) .
= f(x) 0 ixe( )
In x=2 +2+1In5 khi x € (2;+0)
x+2

1
Khido P=f(-4)+ f(-1)+ 1 (4) =ln3—ln5+ln3+1+ln§+2+ln5 =3+In3.




Cau 5:

Cau 6:

1

Cho ham s6 f(x) x4c dinh trén R\{-2;1} théa man f'(x) = ; f(-3)-/(3)=0 va

X +x—-2
| Ny
f(()):E. Gia tri cia bicu thie f(—4)+ f(—1)— f(4) bang
A. l+lln2. B. 1+In80. C. 1+1n2+llni D. 1+lln§.
—"3 3 35 35
Loi gii
Chon A
, 1
X)=———
f() X +x-2
lln x| +C, khi xe(—oo;—Z)
3 |x+2
dx dx I, [x—-1
= = = =4=1 +C, khi 21
/() Ix2+x—2 j(x—l)(x+2) 3 w2 xe(-21)
Ly x-! +C, khi  xe(l;+0)
3 |[x+2
, 1 1.2 1
Do d6 f(—3)—f(3)=0:>§ln4+C1—Elng—Q:C3:C1+§ln10.
1 1.1 1 11
Va f(0)=—=-In—+C,=—=>C,=—+—-In2.
7(0) 3732 7377 33
lln -1 +C, khi xe(—oo;—Z)
3 |x+2
I [x=1] 1 1
= =49 =1 +—+—=In2  khi -2;1) .
Sx)=1 3y tytsi? M we(=2)
1. |x-1 1
—In +C +=In10 khi  xe(l;+x)
3 |x+2 3
Khi do:
1, 5 1 1 1 1.1 1 1 1
4)+f(-1)-f(4)=|=In=+C, |[+| =In2+—+—-In2 |-| =In—+C,+=In10 |==—+—In2.
S+ 7 (D)= 1) (3“2 lj (3n 3 3nj (3112 3 j 3730

Cho ham sd ya x) xac dinh trén R\{+1} thoa man f( )

(=3)+/(3)=0 va

( j (;j 2.Giatri 7= f(-2)+ f£(0)+ f(4) bing:

A. T= 2+lln§ B T:1+lln2. C. T:3+lln2. D. T:llng.
2 9 T 2 5 2 5 2 5
Loi giai
Chon B
1 1 1 1. [x-1
Ta co X =—|| ——-——|dx==—In|—|+C.
If J.( - x+1j 2nx+1

—lnx—1+C khi x<—1Lx>1

Do do f(x)= ? f*;
—In——+C, khi —-1<x<1

2 x+1

Do f(-3)+f(3)=0nén C, =0, f(—%)+f(%]:2 nén C, =1.




Eh’l—l khix<—1,x>1 1 9
A +
Nén f(x)= : f . .T:f(—2)+f(0)+f(4)=1+Eln§.
—In——+1khi —1<x<1
2 x+1

Vay f(2)+f(-3)=7+7In2+5-7In2=12.
Cau7: (THPT POAN THUQNG - HAI DUONG - 2018 2019) Cho ham s6 y = f(x) thoa man
f'(x).f(x)=x"+x>.Biét f(0)=2.Tinh f*(2).

313 332 ) 324 ) 323
A. [2(2)= = B. /(2)="2. C. f (2)=F' D. f (2)=F'
Loi gidi
Ta c6 jf'(x)f(x)dx:j(x4+x2)dx+c:sz—s+x—3+c
' 2 5 3
Do f(0)=2 nénsuyra C=2.
N 2 32 8 332
Vay f (2)=2(?+§+2):F'
f(x) 2

Cau 8:  (Ping Thanh Nam Dé 15) Cho ham s f(x) c6 dao ham trén R\ {0} thoa man f'(x) +

va f(l) =—1. Gia tri cia f[%j bang

AL B. L. c.L. p. L.
96 64 48" 24
Loi giai
Chgn A

Ta co f'(x)+%x):x2 < xf(x)+f(x)=x @[xf(x)]' =x :xf(x):jxsdx:xT:JrC.

5 . t-5 3) 1
F()=-12C==2 Knids f(x)=" :>f(§]=%.

Cau9: (PE THI CONG BANG KHTN LAN 02 NAM 2018-2019) Cho ham s6 f(x) thoaman f(1)=4 va
F(x)=xf"(x)—2x" =3x" véimoi x>0.Giatri ciia f(2) bing

A. 5. B. 10. C..20. D. 15.
Loi giai
_ ' A3 R.2 !
100 = xf(x) = =2 =30 o 1S ) f'f (¥) _ 2% 23" @{f(x)} —2x+3
X X X

1a mot nguyén ham ciia ham s6 g(x)=2x+3.

Suy ra, J)
X

Taco [(2x+3)dx=x"+3x+C, CeR.
Do do, L) _ 2 +3x+C,, (1) v6i C, € R nao dé.

X
Vi f(1)=4 theo gia thiét, nén thay x=1 vao hai vé cua (1) ta thu duoc C, =0, tr do

f(x)=x+3x>. Vay f(2)=20.
Cau 10: Cho ham s f(x) thda man (f'(x))z +f(x).f"(x) =15x" +12x,Vx e R va f(O) - f'(O) =1.

2
Gia tri ciia (f(l)) la




Cau 11:

Cau 12:

Cau 13:

A. 10. B.S. c.%. D.

SN}

Loi giai

!

((f(x))z) :2f(x).f'(x):6x5 +12x° +2,VxeR :>(f(x))2 =x°+4x’ +2x+C,VxeR.

Ma £(0)=1nén C, =1.Vay(/(1)) =1°+4.I' +2.1+1=8.
(Chuyén Ngoai Ngir Ha N¢i) Cho ham s6 y = f (x) lién tuc va c6 dao ham trén doan [—1;0] , dong
thoi thoa mén didu kién
f(x)=(3x"+2x)e’™) ,Vxe[-1;0]. Tinh 4= £(0)-f(-1).
1

A. A=-1. B. A=—. C. 4=1. D. 4=0.
e

Loi giai
Chon D
Taco f'(x)= (3x2 +2x)eif(x) Vxe[-1,0] & f’(x)ef(x) =3x"+2x ,Vxe[-1;0] (*)

Léy nguyén ham hai vé cta (*) ta dugc Ief(x)d(f(x)) =x +x*+C

=Y = +x+C :>f(x):1n|x3+x+Cl|
/(0)=n|C|

Do dé — 7(0)=f(=1)=0. Vay 4=0.
it =707

(THPT LY THUONG KIET — HA NOI) Gia st ham s /' (x) ¢6 dao ham lién tuc trén R, nhan gia
tri duong trén khoang (0; +00) va thoa man f(l) = l,f(x) = f'(x)\/3x+1 véi moi x > 0. Ménh dé

nao sau day la dung?

A.4< f(5)<5. B.1< f(5)<2. C.3<1(5)<4. D. 2< f(5)<3.
Loi giai

Chon C

2 4 4
= lnf(x)=§\/3x+l —%@f(x)=e3m3 = f(5)=e’ =3,8.
Vay 3< f(5)<4.

ax+b
x+4
ham ciia ham s6 f(x) vathoa man 2 /2 (x)= (F(x)—l)f'(x). Khang dinh nao dudi day dang va
day du nhat?

(Sé Quéang Ninh Lan1) Biét ludn c¢6 hai sb a va b dé F(x) = (4a -b# O) la mét nguyén




A.acR, beR. B.a=1b=4. C.a=1,b=-1. D. a=1,beR\{4}.

Loi giai
Chon D
Do 4a-b#0nén F(x)#C VxeR. Viludn c6 hai sé a va b dé F(x):ax+f(4a—b¢o)
X+
1a mt nguyén ham ciia ham s6 /' (x)nén £ (x) khong phai la ham hang.
o 2f(x) _J'(x)
Tur gia thiet 212 (x)=(F(x)-1) f'(x) = =
(0)=(r@)-) () S L
Lay nguyén ham hai vé voi vi phéan dx ta duoc:
J.L(x)dx:J.dea21n|F(x)—1|:ln|f(x)|+C v6i C 14 hing sd.
F(x)-1 * f(x)
—1)x+b—4Y
2In|F (x)-1+Inef =1 e (F(x)-1) = @
n| (x) |+ ne n|f(x)|®|f(x)| e ( (x) ) e [ 2
B 2
¢ (a—l)x+b—4
f(x)—e ( x+4
- (a—1)x+b-4Y
__c a=1)x+b-
_f(x)— ¢ ( x+4 j
2
Truong hop 1. f(x)=ec.((a_1)x+b_4J
x+4
Taco F'(x)=f(x)= f(x) =40
(x+4)
Pong nhat hé s6 ta co:
a=1
a=1 -
ec.((a—l)x+b—4)2=4a—beeR<:> c 5 = b=4
e“.(b-4) =4-b 4e -1
b=—
e
. A N , 4ec—l
Loai b=4 dodieukién 4a—b#0.Do d6 (a;b)=| ,—— |.
e
2
Truimg hop 2. f(x):—ec.((a_l)x+b_4j
x+4
Taco F'(x)=f(x)= f(x)=—2=2
(x+4)
Dong nhét hé 5O ta co:
a=1
a=1 —
—ec.((a—l)x+b—4)2=4a—beeR<:> c 5 & b=4
—e.(b—4) =4-b 4e” +1
b=—=
e
C
Loai b=4 do diéu kién 4a—b#0. Do d6 (a;b):(1;4e C+1j.
e

Tong hop ca hai truong hop ta chon dap an D.




Cau 14:

Cau 15:

Cau 16:

Cho ham s6 £ (x) nhan gia trj duong, c6 dao ham lién tyc trén (0;+o0) thoa man f (2) =— va

15
f(x)+(2x+4) £7(x)=0.Tinh £(1)+ £(2)+f(3).
7 11 11 7
A, —. B. —. C. —. D. —.
15 15 30 —730
Loi giai
Chon D
Vi f'(x)+(2x+4) f?(x)=0 va f(x)>0,v6imoi x e(0;+w) nén ta co —j{z((x)):2x+4.
X
I 1 1
S =x"+4x+C.Mat kha 2)=—mnén C=3h =—.
uy ra ) X" +4x atkhac f(2) T nén ay f(x) T a3
Dodo f(1)+ £ (2)+ £ (3) ==+t =
SO+ 1@+ f () =5 5725 T30

Cho ham s6 f(x) xéc dinh va lién tuc trén R. Biét f°(x).f"(x)=12x+13 va £(0)=2.Khi do
phuong trinh f'(x) =3 c6 bao nhiéu nghiém?

A.2. B. 3. C.7. D. 1.
Loi gidi
Chon A
Tar S0 (x)-f"(x) =12x+13 = [ £ (x).f"(x)dx = [ (12x+13) dx

f7

—

_ 2
x):6x2+13x+C &)C=7.

@Ifé(x)df(x):6x2+13x+C<:> ;
Suyra: f7(x)=42x"+91x+2.
Tu f(x)=3 < f7(x)=2187 = 42x* +91x+2=2187 < 42x° +91x - 2185 =0(*).

Phuong trinh (*) c¢6 2 nghiém trai dau do ac<0.
Cho ham s f(x) xéc dinh trén R théa man f'(x) =ve'+e " -2, f(0)=5va f(lnij =0.Gia
trj ctia biéu thirc S = £ (~In16)+ f (In4) bang

31 9 5
A, S=—. B. S=—. LS==. D. =1.
5 5 C.. 5 f(0).1(2)=1

Chogn C

2e2+2¢ 2+C, khi x>0

X X

Do dé f(x)=
e 2-2e2+C, khi x<0
Theo dé baitaco f(0)=5 nén 2¢° +2e°+C, =5 < C, =1.

In4 _In4

= f(In4)=2e2 +2¢ 2 +1 =6

oo el

Tuong tu f(ln%}:O nén 2¢ 2 -2 2 +C,=0&C, =5,




Cau 17:

Cau 18:

Cau 19:

(-Inl6) (~In16)

:>f(—ln16)=—2e 2 =2 ? +5 =—%.

Vay S=f(—ln16)+f(ln4)=§.

Cho ham s6 f(x) c6 dao ham lién tyc trén R va théa man f(x)>0, VxeR. Biét £ (0)=1 va

% =2—2x. Tim céc gia tri thyc cua tham s6 m dé phuong trinh S (x)=m c6 hai nghiém thyc
X
phén biét.
A.m>e. B. 0<m<]1. C.0<m<e. D.l1<m<e.
Loi giai

Chgn C
Ta co MzZ—Zx:Ide:I(2—2x)dx.

f(x

/(%) )
o f(x)=2x—x"+C < f(x)= AP Ma f(0)=1suyra f(x)=e""
Taco 2x—x’ :1—(x2 —2x+l) :1—(x—1)2 <1.Suyra 0<e™ ™ <e vatng véi mot gid tri thuc
t <1 thi phuong trinh 2x — x> =t s& c6 hai nghiém phén biét.
Vay dé€ phuong trinh f'(x)=m c6 2 nghiém phén biét khi 0 <m < e =e.
Cho ham s0 f(x) lién tuc trén R va f(x)#0 voi moi xeR. f'(x)=(2x+1)/*(x) va
7(1)=—0,5. Biét ring tong f(1)+ £ (2)+ f(3)+..+ f(2017) :%; (a €Z.beN) véi % ti

gian. Ménh dé nao dudi day ding?

A.a+b=—1. B. a <(~2017;2017). C. %<—1. D..b—a=4035.
Loi gidi
Chon D
Taco f'(x)=(2x+1)f(x) @;2((?):(2“1) :I;z((z))dx=j(2x+l)dx
1 2
_f(x)_x +x+C

Ma f(l):—l nén C=0 = f(x)=- L 11

2 X +x x+1 x’
Mat khac
f(l)+f(2)+f(3)+...+f(2017):(l—1j+(l—lj+[l—lj+ +[L—Lj

2 3 2 4 3 2018 2017
1 -2017

c>f(l)+f(2)+f(3)+...+f(2017)_—l+m—m =a=-2017; b=2018.

Khi d6 b—a=4035.
(SO GD&DPT HA NOI NAM 2018-2019) Cho ham s6 f'(x) lién tuc trén R, £ (x)#0 véi moi x

va théa man f(1)=—%,f’(x):(2x+1)f2(x) Biét f(1)+f(2)+...+f(2()19)=%—1 véi

a,be N,(a,b) =1 .Khing dinh nao sau day sai?

A._a—b=2019. B. ab>2019. C.2a+bh=2022. D. b <2020.
Loi gii




f(x)=(2x+1) f*(x) & ]j:;(();)) =2x+1 zj%dxzj(2x+l)dx

1 > o
= - =x"+x+C (1)(Vé6i C 1a hang so thyc).
Thay x =1 vao (l)duoc 2+C:—L «C=0.Va f(x):L_l
a ' 1 U x+1 x’
2

1
T:f(1)+f(2)+...+f(2019)=(%—ﬂ+(§—%j+...+(ﬁ—201—19j :_HM'

=1
Suy ra: ? =a—-b=-2019
b=2020

CAu 20: (Nguyén Tt Thanh Yén Bai) Cho ham s§ y = f(x) c6 dao ham lién tuc trén khoang (O;+ oo) , biét

f(x)+(2x+1) f?(x)=0, Vx>0 va f(2):%. Tinh gia tri cia bitu thic
P=f(1)+ f(2)+...+ f(2019).
2021 g, 2020 c 2009 p, 2018
2020 2019 2020 2019
Loi giai
Chon C
THI: f(x)=0= f'(x)=0 trdi gia thiét.
TH2: £(x)#0 = £'(x)=—(2x+1).(x) :;2((’6)):_(2“1).
X
S'(x) —1 2
———dx=—|(2x+1 = =—|x"+x+C
1 1 1 1
Tacd: f(2)=— =C=0 = =
hee f() 6 - :>f(x) ¥ +x ox x+1
—p-1 1, L 1 L 20D

o ——=——.
2 23 2020 2020
. . -1 .
Ciu 21: Cho ham s6 f(x)=0 théa man dicu kién f'(x)=(2x+3)./?(x) va f(0)=7 Biét tong

F(0)+£(2)+...+ £(2017) + £(2018) :% voi aeZ,beN v % la phan sb t6i gian. Ménh dé

nao sau day dang?




Cau 22:

Cau 23:

A Z<-l, B. Z>1
b b
C. a+b=1010. D..b—a=3029
Loi giai
Chon D
o /(%) /(%)
Bién doi f '(x)=(2x+3)./2(x) <:>f2(x)—2x+3 <:>J.f2(x)dx j(2x+3)dx
o, O -1
<:>—f(x)=x +3x+C= f(x)= Y. Ma f(0) nén =2
, _ 1 _ 1
Do do f(x)— x*+3x+2 (x+1)(x+2)'
Khi d6 L )+ £ (2)+..+ £(2017)+ £(2018)

b
11 1 1 1 1 1 1 1 1 1
== —+—+.....+ + == ——=4+——+.....F - —
(2.3 3.4 2018.2019 2019.2020) (2 3 3 4 2018 2019 zozoj
(1 1 )y _—1009
2 2020) 2020 °

Cah . ) a=-1009
Vi diéu kién a,bthdéa man bai todn, suy ra: =b—a=3029.

Cho ham s y=f(x), Vx=0, thoa man {f” x).f(x)—Z[f’(x)] +xf (x):O.Tinh /(1)
S'(0)=0; /(0)=
AL B.>. ¢l D. ..
3 2 7 6
Loi giai
Chon C
Taco: f"(x). 2[f ] +x/°(x)=0 < /1)1 f3(x2)[f }
:{&]z—x:f;(x):—x—z C &:—0—2+C:>C:0.
S (%) Six) 2 ) 2
Do d6 f;(x) __x
fix) 2
VA3 D FD U 0 (R 2 (BRSSO BN BN |
= [ge=t5e=7m 5 T e 0
Gia sir ham s6 7(x) lién tuc, duong trén R ; thoa mén f(0)=1va fl(x): Y Khido hiéu
f(x) x*+1
T =/ (2v2) -2/ (1) thude khoang
A. (2;3). B. (7;9). C..(0:1). D. (9;12).
Loi giai
Chgn C
f x X d(f(x)) x +1)
Tacoj x '[x +1dx<3j f(x) __-[ 2+l




Cau 24:

Cau 25:

Cau 26:

Vay 1n(f(x))=%ln(x2+l)+(),mé f(0)=1< C=0.Dodd f(x)z X +1.
Nen f(2v2)=3 2/ (1)=2v2 = f(2v2)-2/ (1) =3-242 €(031).

(THPT CHUYEN THAI NGUYEN LAN 01 NAM 2018-2019) Cho ham s /(x)>0 véimoi x e R
, F0)=1 , f(x)=Nxt LS (x) o moi x € R. Ménh d& nio dudi day ding?
A.f(x)<2 B.2<f(x)<4 Qf(x)>6 D.4<f(x)<6
Loi giai

fx)_ 1 f'(x) 1 =

= dx = dx <1 =2Jdx+1+C
S(x) Nx+l =] /(%) JJx+1 n(f (x)) =2
Ma f(0)=1nén C=-2= f(x)=*""? = f(3)=¢’>6
Gia stt ham sd y=f(x) lién tyc, nhan gid tri duong trén (0;+o0) va théa man f(1)=1,

f(x) = f’(x)\/3x+1 , véimoi x >0 . Ménh dé nao sau day ding?

Ta co:

A.4<f(5)<s5. B. 2< f(5)<3.
C.3<f(5)<4. D.1<f(5)<2.
Loi giai
Chon C
Cach 1:
Vi diéu kién bai toan ta c6
Sx) 1 f'(x) 1

= f"(x)\3x+1 = dx = dx
S (x)= ()3 < f(x) \/3x+1©'ff(x) '[\/3x+1

d(f’(x)) 1 _1 2 2 il
<:>I 0 :EI(3x+1) 2d(3x+1) <:>1nf(x)—§\/3x+1+C < f(x)=¢

4 2 T4 4
Khi d6 f(1)=1<:>e3+c=1<:>C=—§ = f(x)=e 3 = f(5)=¢ x3,79¢(3:4).
Vay 3< 1 (5)<4.
Chii y: Céc ban c6 thé tinh j J% bing cach dit 1 =~3x+1.
Cach 2:
Vi diéu kién bai toan ta cd
f(x) L), 1d(f(x) _4

= /"(x)\3x+1 = dx = dx =—

S(¥)= [ (3l e f(x) Bx+1 Q'!.f(x) '1[\/3x+1 (:)'!' f(x) 3
54 f(5) 4 4
| =— — = =f(1).e’ = 4

=3 nf(x)1 3 @mf(l) 3 f(5)=r(1).e* =3,79¢(3;4)

Cho ham s /(x) théa man |:f'()c)i|2 +f(x).f”(x)215x4+12x, VxeR va f£(0)=7"(0)=1.
Gia tri cia £ (1) bang

A. 2 B. é C. 10. D. 8.
2 2
Loi gidi
Chon D

Ta c6: (f'(x))2+f(x).f"(x)=15x4+12x, VxeR.

@[f’(x).f(x)]! =15x" +12x, VxeR & f'(x).f(x)=3x" +6x* +C,




Cau 27:

Cau 28:

Cau 29:

Do f(0)=f"(0)=1néntacod C,=1. Dodéd: f'(x).f(x)=3x"+6x"+1

1 !
C:’(Efz(x)) =3x" +6x" +1 < f2(x)=x"+4x +2x+C,.
Ma fF(0)=1néntacd C,=1. Dodd f?(x)=x"+4x’+2x+1.
Vay 7?(1)=8.
(\/x+1) 2(\/x+1+3)
dx:
Vx+1 x+5

, A
Choham s6 f(x) lién tuc trén R va théa méan J' + C . Nguyén ham
ctia ham s6 f (2x) trén tap R" 1a:

x+3 x+3 2x+3 2x+3

. m+c. B. x2+4+C' C. 4(x2+1)+c' Q.'8(x2+1)+c'
Loi gidi
Chon D
Theo dé ra ta co:
Ce?2 1)d 1
e s G B
Haijf(t)dt=2(t:j L C> If dt_t++34 i
s o4 252106 -2

(S¢ Ninh Binh 2019 Ian 2) Cho ham s6 f(x) théaman f(1)=3va x(4— f'(x)) = f(x)—1 véi moi
x>0.Tinh f(2).

A. 6. B. 2. C.s. D. 3.
Chogn C
Ta co

x4-f'x))=f(x)-1< f(xX)+xf'(x)=4x+1< (xf(x))':4x+1
= xf (x) = [ (f (x))'dx = [ (4x+1)dx = 20" +x+C.
Voi x=1thi1f(1)=3+C<=3=3+C<= C=0.
Do d6 xf(x)=2x"+x.Vay 2f(2)=2.2>+2 hay f(2)=5.
(Chuyén Hung Vwong Gia Lai) Cho ham sb y = f(x) xac dinh trén R, théa man f(x) >0, VxeR
va f'(x)=2f(x)=0.Tinh f(-1) biétrang f(1)=
A e, B.¢. C. ¢, D.e”.
Loi gidi
Chgn A
Vi f(x)>0, nén ta co:

: S (x S
f(x)—zf(x)=o@f((x))=2:jf((x))dx=j2dx.
& 3CeR:In|f(x)=2x+C=Inf(x)=2x+C.
Cho x=1 =>In f(1)=2+C ©hl=2+C & C=-2
Do do: lnf(x):2x—2 <:>f(x):e2x’2 :f(—l):e"‘.

S:a+b+c:—2.
2




Cau30: (SO GD&DPT QUANG NINH NAM 2018-2019 LAN 01) Biét luén c6 hai sé6 a va b dé

F(x):ax+b(4a—b;t0) la moét nguyén ham cia ham sb f(x) va théa man

x+4
2f*(x)=(F(x)-1) f'(x). Khing dinh nao dusi day ding va ddy du nhét?

A.aeR,beR. B.a=10b=4. C.a=1b=-1. D.a=1beR\{4}.
Loi gidi
:Do4a—b¢0na1ﬁxx)¢c'vxeR.VEh@ncohmséczvabdéﬁxx)zaxff(mq—bio)m

X+
mot nguyén ham ctia ham sé f (x)nén £ (x) khong phai la ham héng.
o 2f(x) _f'(x)
Tur gia thiét 272 (x)=(F(x)-1) f'(x) < =
Lay nguyén ham hai vé voi vi phéan dx ta duoc:

(20 dx:j%@21n|F(x)—1|:1n|f(x)|+C v6i C 14 hing 56
X

F(x)-1 )

21n|F(x)—1|+lneC :ln|f(x)|<:>|f(x)|:e6_(F(x)_1)2 :eC.[(a—l)x+b—4]

x+4
B 2
¢ (a—1)x+b-4
f(x)—e { x+4
- (a-1)x+b-4)
_ ¢ a=1l)x+b-
_f(x)— ¢ ( x+4 J
2
Truong hop 1. f(x):ec.((a_l)x+b_4]
x+4
Taco F'(x)=f(x)= f(x)=—2=2 .
(x+4)
Péong nhat hé s6 ta co:
a=1
a=1 —
ec.((a—l)x+b—4)2=4a—bee]R<:> c ) = b=4
e“.(b-4) =4-b 4e —1
b=—
e

C_
Loai h=4 do diéu kién 4a—b#0. Do d6 (“Qb)z[l;% A lj.

e

a—Ux+b—4T

Trudong hop 2. =—C.(
ruong hop 2. f(x) e[ o

da-b
(x+4)2 .

Taco F'(x)zf(x):f(x)z




Cau 31:

Cau 32:

Dong nhat hé sO ta co:

—e“.(b—4)" =4-b 46 41

a=1 _
—ec.((a—l)x+b—4)2=4a—b‘v’xe]R<:>{ = [b_4

C

C
Loai b=4 do diéu kién 4a—b#0. Do d6 (a;b):(l;‘le +1J.
e

(Thuin Thanh 2 Bic Ninh) Cho ham s6 f(x)#0; f'(x)=(2x+1)./%(x) va f(1)=-0,5. Biét

tbng f£(1)+ £ (2)+ f(3)+..+ f(2017)=%; (aeZ;beN) véi % t6i gian. Chon khng dinh dung.

A.%<—1. B.a-b=1. C. b—a=4035. D.a+b=—1.
Loi giai
Chon C
£, ’ _ 2 f’(x)_
Ta co: f(x)—(2x+1).f (x):>f2( )—2x+1 (do f(x)#0)
X
Lay nguyén ham 2 vé ta dugc:
f'(x) _ I, _ -1
jf2(x)dx—j(2x+1)dx<:>——f(x)—x +x+C®f(x)——x2+x+C
-1 1 1
Ma £(1)=-0,5=C =0, do dd _ __ 1
af() = © of(x) X 4+x x+1 x
Nén
£(2017)+ £(2016)+...+ f(1) = L1 + L Fot——
2018 2017 2017 2016 2
12017
2018 2018

Suyra a=-2017; b=2018 nén b—a =4035.

(THPT LY NHAN TONG LAN 1 NAM 2018-2019) Cho ham s6 f'(x) lién tyc khong 4m trén [0;%}

, théa ma x).f"(x)=cosxy/1+ f*(x) véimoi x e 0;1 ) 0)=+/3. Gia tri ct z
oamanf()f() \ f()vnnol { 2}Vaf() ia 1cuaf2

béng
A. 2. B. 1. C.2\2. D. 0.

Loi giai

Véi xe{O;%} taco f(x).f"(x)=cosxy1+ f*(x) :%\/%=cosx (*).

Suy ra 1+f2(x) =sinx+C.

Taco f(0)=v3=C=2.

Dindén f(x)= (sinx+2)2—1.




Cau 33:

Cau 34:

Vay f(%sz\/z

(Sé Biic Ninh) Cho ham s6 /(x) lién tyc trén R thoa man cac diéu kién: £(0)= 242, f(x)>0
vxeR va f(x).f'(x)=(2x+1)/1+ f*(x), YxeR.Khidégiatri /(1) bang

A. 26 B. /24 . C. 15, D. /23.
Loi giai

Chen B
f(x)-1"(x)

Taco f(x).f"(x)=(2x+1)/1+ [ (x) & =(2x+1).

1+ 7 (x)
1+f )

Suy ra I{/T J‘2x+1)dx<:>J‘2\/T [(2x+1)dx

o 1+ 2 (x)=x"+x+C.

Theo gid thiét £(0)=242 ,suy ra ,[1+(242) =C & C=3.

Véi € =3 thi 1+f2(x):x2+x+3:>f(x):\/(x2+x+3)2—1.V@y f(1)=+24.

(THPT YEN PHONG 1 NAM 2018-2019 LAN 01) Cho ham s6 f(x) lién tyc trén tap R théa mén

£/ ()N +1=2xF (x)+1 va f(x)>~1. £(0)=0. Tinh £(¥3).
A. 3. B. 9. C.3. D. 0.

Loi giai
Cach 1.

Vi diéu kién bai toan

5 ! 2+=x1/x+<:>f’(x)=x
Tacof(x)\/x— ? f() ! 2\/f(x)+1 \/x2+1.

j;dxcm/f +1=\/x2+l+C.

Suy raJ- ZH

Véi f(0)=0tacd 1=1+C < C=0.

Khido \/f (x)+1=vx*+1 & f(x)=
vay f(V3)=3.

Cach 2.

(¥
2\/f(x)+1 \/x2+l

Ttr gia thiét ta suy ra duoc




Cau 35:

Cau 36:

N
Taco I

e [ e =7
e Jf(VB)+1=Jr(0)+1=1e [f(V3)+1=2o 1(¥3)=3.

(KHTN Ha Noi Lin 3) Cho ham sb f(x) lién tyc trén doan [0;4] thoa man

b e

" [f ] o s
f va f(x)>0 véimoi x €|0;4]|. Biétrang f'(0)= f(0)=1
(x).f( /72x+1 ] (%) o [0:4] g '(0)=1(0)

, gia tri cia f(4) bang

A. . B. 2e. C.e. D. e’ +1.
Loi gidi
Chon A
racs: 1(0) 1)+ L [ (T & (0 () - [ 0)] =-L
(2x+1) (2x+1)
A C VG S WA Q( (x>] 1
[f ) (2x+1) (%) (2x+1)
'( —j 2t tare L)1

f(x) _\/2x+1 v

f(X) _'[,/ 2x +1)’
Thay x =0 ta dugc: C, =0.
f'(x)_ /(%) = dx
= f(x) _\/2x+1:>'|.f(x)d _J.\/2x+1
Thay x =0 ta duocC, =-1.
:>ln[f(x)]=V2x+l—1

Thay x =4 tadugc In[ f(4)]=2= f(4)=¢’

e[ f(x)]=Vaxr+1+¢,

(THPT NGHIA HUNG ND- GK2 - 2018 - 2019) Cho hiam sb (*) thoa man
— 4 _ 2
[xf'(x)]z +1=x’ [l—f(x).f"(x)] véimoi X dwong. Biét sSW)=7 (1)_1.Gié tri /7 (2) bang

A. f(2)=+2In2+2. B. f?(2)=2In2+2.
C. /7(2)=In2+1. D. f?(2)=~In2+1.
Loi giai

Ta c6: [xf’ ]2+1—x2[1 f(x).f "(x)];x>0
X [f(x)] +1=x [1 (x).r"(x)]
SLPOT 1-70)

S[r@]+f(x)s <x)=1—%

X

S [f(x).L(x)] =1-%

X




Do do: j[f(x).f'(x)]'.dx:j(l-%j.dx:»f(x).f'(x):x+%+cl.

Vi f(1)=f'(1)=1=1=24¢ ¢ =-1.
Nén jf(x).f'(x).dxzj(x%—lj.dx @jf(x).d(f(x))zj[ﬁl—lj.dx

X
2 2
:>—f Z(X) =%+lnx—x+02. Vi f(l):l:%:%_l-;-cz <=1

f)_»

Vay 5 =7+lnx—x+1:>f2(2):2ln2+2.

Cau 37: (Chuyén Thai Nguyén) Cho ham sb f(x) théa mén (f'(x)) +f(x).f"(x) =15x" +12x,Vx e R

va 7 (0= 7"0) _y Gigujeaa V) 1

A. 10. B. 8. C.é. D.g.

2 2
Loi giai

Chon B

Taco (f(x)./'(x)) =(/(x)) +/(x)./"(x)=15x* +12x,Vx e R.

= f(x).f"(x)=3x" +6x> +C,VxeR.

(O) = f'(O) =1nén C=1 dodo f(x).f'(x) =3x" +6x> +1,VxeR.

((f(x))z) =2f(x).f"(x)=6x"+12x* +2,VxeR :(f(x))2 =x°+4x’ +2x+C,,Vx e R.

Ma f(0)=1nén C =1.Vay(f(1)) =1°+4.1’ +2.1+1=8.
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