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B. CAC DANG TOAN VE VI PHAN VA DAO HAM CAP CAO.

Dang 1. Vi phan ham sé.

Phwong phap:
- Tinh vi phan ctia ham sb f'(x) tai x, cho trwoc: df (x,) = f'(x,).Ax.
- Tinh vi phan ctia ham sé f(x): df (x) = f'(x).dx.

Dung vi phan tinh gan dang.
Cau1. Viphanciahamsé f(x)=3x"—x tai diém x=2 &ng v&i Ax=0,1 la:

A. —0,07. B. 10. C.L1. D. -0,4.
L&i giai

Pap an C.

Ta cé: f’(x):6x—1:f’(2):11:>df(2):f'(2).Ax:11.0,1=1,1.

Cau 2. Viphanciahamsd f(x)=sin2x tai diém x =% tng voi Ax = 0,01 la:

A —1,1. B. 10. C.0,1 . D. -0,01.
L&i giai
Pap an D.
f’(x):2cos2x:>f’(§j:—l:>df(%j:f'(%)Ax:—0,0l.
STUDY TIP

Viéc tinh vi phan ctia ham sb tai mét diém x, chinh la tich ctia dao ham tai mét diém x,
va sb gia Ax twong &rng.

, (Vx-1) ,
Cau3. Chohamsé f(x)=-——=.Biéuthirc 0,01.7(0,01) la s6 nao?
X
A 9. B. 9. C. 90 . D. —90.

L&i giai
Pap an D.

f'(X)=ﬁ—%:>f’(0,01):—9ooo:>o,o1f(o,o1):_9o_

Cau 4. Viphanciahamsé y=+xJ/x la:

5
A. dy:de. B. dyzidx. C.dy=—==dx . D. dy:de.

4x 2Wx 4x
L&i giai
Pap an A.
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Cau 6.

Cau7.
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1
,_\/E+X'm_ 3\/§ _ 3

3
Y= 2+ x\x _4\/xx/§_4\/\/_§:>dy_m

dx
STUDY TIP
Viéc tinh vi phan ctia ham s6 f(x) chinh la tich cia dao ham voi dx twong tng.

1

Viphan ciahamsé y=— la:
(1 + tan x)
2 -2
A dy= Tdx . B. dy= Tdx .
coszx(1+tanx) coszx(l+tanx)
1 -1
C.. dy = cosx(1+tanx)3 dx. D.dy = cos2x(1+tanx)? dx.
L&i giai
Pap an B.
—2(1+tanx)—
-2
Taco: dy = Xy =— ~dx
(1+tanx) cos” x(1+ tan x)

Cho ham s6 y =+/1+cos” 2x . Chon két qua dung:

—sin4dx —sindx

A. df (x)=—=2m2% B. df (x)= —2Y .
() 24/1+cos* 2x () \J1+cos? 2x
cos2x —sin2x
C. df (x)=—22% 4. D. df (x)=—202Y .
(x) V1+cos? 2x (x) V1+cos? 2x
Loi giai
Pap an B.
1+cos® 2x) e
Taco: df (x)= ( ) = sin 4x dx
21+ cos? 2x J1+cos? 2x
STUDY TIP

C6 thé str dung MTCT dé tim dao ham ctia ham sb sau d6 ta cling duwoc két qua cla
tinh vi phan.

A, X +x khix>0 2 . . N

Cho hamsé f(x)= . Khang dinh nao sau day la sai:

X khi x <0
A f1(07)=1. B. /(07)=1.
C. df (0)=dx . D. Ham sb khong c6 vi phan tai x=0.

L&i giai

Pap an D.

2

. + N o
Ta co: f'(O*)z lim & le;f'(O )z lim> =1 va df (0)=dx.
x—0" X x=0" X
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STUDY TIP
Vé&i ham sb c6 nhiéu biéu thire viéc tinh dao ham cliia ham ta dung dinh nghia.

Cau 8. Chohamsb y=x++/x>+1.Ménh dé nao sau day dung:

A V1+x*dy—ydx=0. B. VI+x*.dx—dy=0.

C. xdx+~1+x*dy=0 . D. V1+x*.dy+xy=0.
Loi giai

Pap an A.

, , .
Taco: dy=y'dx=y =— ma
dx
" _ x __ Yy dy _ v 2 A _
y =1+ _xzﬂ—m:dx—m:\/x +1-dy—ydx =0.
Cau 9. Dung vi phan tinh gan dung 3/26,7 cé gia tri la:

A. 2,999. B. 2,98. C. 2,97 . D. 2,89.
Loi giai

Pap an A.

1
33/x*

Theo cong thirc gan dung [ (x, +Ax) = f"(x, ).Ax+ f(x,)

Xét f(x)=x thi f'(x)=

.Cho x, =27, Ax=-0,3.

=327.3 ~ 2/54_2_17(—0,3) ~2,999.

STUDY TIP
St dung vi phan dé tinh gan dang ta xét ham sé f(x) va chon x,, Ax sao cho phu hop.

Cau 10. Dung vi phan tinh gan dung sin 29° ¢6 gia tri la:

A. 0,4849 . B. 0,5464. C. 0,4989 . D. 0,4949 .
Pap an A.
Loi giai
T T
Xét f(x)=sinx v&i 29°=———— (rad) .
f( ) 6 180 ( )

Co f'(x)=cosx.

Chon x, :z, M:—L:sin(z—iJzsin£+cos(£j.(—ijzo,4849.
6 180 6 180 6 6 180

DANG 2. Tinh dao ham cap cao va y nghia co’ hoc cta dao ham cap hai.
Phwong phap:

- Tinh dao ham cép cao: Ap dung truc tiép dinh nghia:
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V=) y =) e Y= (00
- Tinh dao ham cép n: Trudc tién ta tinh dao ham cp 1, cap 2, ... sau d6 dw doan codng thirc tdng
quat cia /" (x).
Chirng minh dang thirc c6 chira dao ham: Tinh dén dao ham cap cao nhat co trong dang thirc roi
thay thé vao vj tri twong trng va bién ddi cho ta dwoc két qua.
Y nghia cia dao ham cép hai: Gia tbc tirc thoi (y) tai thoi diém ¢ 1a dao ham cép 2 cia ham sb

S=f(t).
Cau 11. Tinh y", biét y = xv/1+x" .
x(3+2x2) 2x(3+2x
A y'= )
(1+x2)\/1+x2 (H)cz)3
c. y”:x(3—2x2). x(l+x2)
(1+x*) 2 (1+x2)3
Pap an A
Loi giai
1427 . ',_4x(1+x2)—x(1+2x2)_ x(3+2x2)
a 1+x° = _(y) - (1+x2)\/1+x2 _(1+xz)\/1+x2
STUDY TIP

jaé

Sau khi tinh dwo'c dao ham bac nhat ' ta c6 thé st dung MTCT véi chire nang: (di()
X

kiém tra va tinh dwoc két qua.

Cau 12. Cho f(x)=(2x-3)". Tinh f"(3).
A. 4230. B. 4320. C. 4204. D. 4132.
Pap an B.
Loi gidi
Taco: f'(x)=10(2x-3)", f"(x)=80(2x-3)’, f"(x)=480(2x~3)".
= f"(3)=4320
STUDY TIP

D=L =]

S"(x)=480(2x—3)* = f"(3) = 4320
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Cach khac str dung chirc nang Q(D)
dx

nhap biéu thirc dao ham caa f"(x) tai diém
X =0

x =2 roi so sanh két qua ta dwoc dap an B

Vidu3. Chohamsb y ~ L Tinn y&
x

—4 1.2.3.4 —4! -1.2.3.4
Ay =—. B. y¥ =" C. y=—. D. y* = =,
X X X X
Pap anB
L&i giai:
4
L1, 12 5 123 (1) 4 4
y :_?5.)/ :?7.)} = X4 =y = x4+1 :?
STUDY TIP
R o (Y (=1 n!
Tong quat: | — | =-—-
X
Vidu4. Daohamcép n ctahamsb y= ,a#0 la:
ax +
A. (n) :M . . (n) :M ) . (n) :M . ] () _ (_1) a'.an! .
(ax+b)"" (x+1)" (ax+b)"™ (ax +b)""
PapanD
L&i giai:
, a y 2a° ., —a’2.3

(aerb)2 e (ax+b)3 &l 4 (ax+b)4

_(=D".a".n!

Dy doan coéng thac y™
v g y (ax+b)n+l

Nhan xét: Viec dw doan cong thirc ta da dwoc ngay két qua cla bai toan. Tuy nhién dé
hiéu rd va chinh xac hon ta cé thé chirng minh céng thire tdng quat bang phwong phirc
quy nap toan hoc ( ban doc tw lam)

STUDY TIP
Phuwong phap quy nap: ta can chirng minh ménh dé P(n),ne N°
+ Kiém tra véi n=1,2...

+ Gia s&r ménh dé dung v&i n =k >1, ta chirng minh ménh dé ciing ding véi n=k+1 .
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2
Vidu 5. Dao ham cép bactahamsb y :Lxl+1 la:
x+
_ —4 -12
" 64- B-—3. C-L:;. D-—4.
(x+1) (x+1) (x+1) (x+1)
Papan A
L&i giai :
a4 1
Taphantich y=x+——
x+1
l " 2 " _6

:>yv=1_ y: =

) ey T )

Nhan xét: V&i ham phan thirc bac clia t&r cao hon hodc bang bac ctia mau thi ta chia

tach phan sb va dwa vé cac phan sbé dang

ax+b
Vidu 6. Dao ham cép 4 ciahamsb y :22)C—+1 1a:
X —=5x+6
@ _ 74! 54! B. 1 — 54! 24!
5 5° < y 5 5°
(x=3) (x=2) (x=3y (x-2)
C. y(4) — 5-4! _ 7-4! . D. y(4) — 7 _ 5 .
(x-2) (x-3) (x=3)" (x-2y
Papan A
L&i giai :
4) _ 4 [ [
)= 241 _ 7 5 _Mé( 1 j =(l)i*: 4.5
(x-2)(x-3) x-3 x-2 x=2 (x=2)y (x-2)

(LJ“)_(—I)“A!_ 41
x=3)  (x=3° (x=3)

w 141 541
(x=3)" (x-2)

=Y

Nhan xét: V&i cac ham phan thire c6 bac cla tir nhé hon bac ctia mau thi ta cb gang

dwa mau sb vé dang tich va phan tich phan sé thanh téng, hiéu cac phan sé dang p
ax+

STUDY TIP

2x+1 A N B
(x-2)(x-3) x-2 x-3

Céac hang sb 4,B tim dwoc bang cach quy dong va déng nhat hé sb 2 vé
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Vidu 7. Dao ham cép 3 ciahamsb y =sinx la:

A y® =sin(x+57”j. B. y(3)=sin(x+%j. C. y¥ =sin(x+7). D.y” =sin(x+37ﬂj.
PapanD

L&i giai:

) : V4
Tacd: y' =cosx = sm(x+—j

" T . . T
y :cos(x+EJ:s1n(x+7z):s1n(x+25j

" ) 3z
y" =cos(x+7)= sm(x+7j

STUDY TIP
Tbng quat:

(sinx)™ = sin(x+%) ; (cosx)™ = cos(x+%) (v&i n=1, neN" )
[sin(ax +b)]"” = a".sin(ax+b +%)

[cos(ax + b)](n) =a".cos [ax +b+ %}

Vidu 8. Daohamcép 4 ciahamsbd y=sin'x la:

A. —8cos2x+32cos4x .B. 4cos2x+16cosdx .C. 8cos2x—12cos2x.D. 6cos2x—32cos4x.
Papan A

L&i giai ;

Ta coé: y=sin“x:l(l—2cos2x+cosz2x):§—lcos2x+lcos4x
4 8 2 8

:>y’:sin2x—%sin4x,
y"=2cos2x—2cos4x,
y" =—4sin2x+8sin4x,

y(4) =-8cos2x+32cos4x.

STUDY TIP
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Vi du 9.

Vi du 10.

Vi du 11.

Déi v&i ham lwong giac, khi tinh dao ham béc cao thi ta bién dbi ha bac ho&c bién dbi tw
tich thanh téng dé dwa vé bac nhat, sin(ax+b),cos(ax+b).

DPao ham cép 4 clia ham sb y =sin Sx.sin3x la:

A. y¥ =-2048cos8x+8cos2x . B. y* =2048cos8x—8cos2x .
C. ¥ =1024cos16x+4cos4x. D. y =2048cos8x—4cos4x .
Papan. A.

Loi giai :

. 1
Taco y= E(COS 2x —cos8x) = y =-2048cos8x +8cos 2x.

STUDY TIP

5 1+cos2x
cos x:T

sin x.sin y =%[COS(x—y)_COS(x+y)]

Cho ham sé f(x)= %x3 +%x2 —12x~1. Tap hop céac gia tri x d& dao ham cép 2 cia f(x) khéng

amla:
1 1 1
A. (—oo;——} B (—,+ooj C. [—;+ooj. D [——,+ooj
2 2 2
Papan. D

Loi giai:
f(x)=x"+x-12, f"(x)=2x+1 Do d6: f"(x)20< xz—%.
Mbét chéat diém chuyén dong thang dwoc xac dinh béi phwong trinh : s =¢° —3¢> +5¢+ 2, trong d6
t tinh bang giay va s tinh bang mét. Gia tc clia chuyén dong khi =3 la:
A. 24m/s*. B.17m/s*. C. l4m/s>. D. 12m/s>.
PapanD
Loi giai:
Gia tdc chuyén dong tai 1 =3s la s"(3)
Taco: s'(1)=3"-6r+5
s"(1)=6t—6=s"(3)=12m/s".

STUDY TIP
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Bai toan van dung y nghia co hoc clia dao ham bac 2. Gia téc tirc thoi (y) tai thdi diém

ty:7 (1) =5"(%)

Vi du 12. Cho ham sb y =+/2x—x . Ménh dé nao sau day la dung ?

A 'y +1=0. B. y°.y"-1=0. C.3y°y"+1=0.. D. 2)°.y"+3=0.
Papan A
L&i giai :
. 1- 1
Ta co: y':—x, y'=-
2x-x’ (2)c—x2)3

Thay vao: y*.)"+1= (2x—x2)3.(_—1)3+1=—1+1 =0.
(2x—x2)

- .3 3
. + N
Vidu 13. Cho ham sé y = SR XTC ¥ ‘\ianh d& nao sau day dang ?

1—sin x¥cosx

A. 2y"+y=0. B. y"+y=0. C. )y -y=0. D. 2y"-3y=0.
L&i giai :
] (sinx+cosx)(sin x +cos’ x—sin xcosx)
Tacd: y= - =sin x+cos x
1 —sinxcosx
= y'=cosx—sinx,y" =—sinx—cosx
=y"+y=0.
STUDY TIP

Vé&i cac biéu thire lwong gidc phire tap ta can bién dbi rut gon rdi sau do tinh dao ham
cap cao

Vi du 14. Phuwong trinh chuyén dong ctia mét chéat diém s=¢ 31> —9¢+2 (s tinh bang mét, t tinh bang
giay). Tim gia tdc tirc thoi tai thdi diém van téc bang 0.
A 10m/s”. B.12m/s>. C.8m/s". D.16m/s”.
DPap an. B.

L&i giai:

v(1)=5'(1)=0&3 ~61-9=0 = Lf;‘l(l)

= y(3)=12m/s.

Dang 3 :Dung dao ham dé giai toan té hop C*
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Vi du 15.

Vi du 16.

Phwong phap:

Cach 1: Tl khai trién (1+x)" =C’+Clx'+ Clx” +..+ C/'x"' + CIx"
L4y dao ham c4p 1, cap 2 & hai vé khai trién cta nhij thirc
-Chon x =x, va chon n thich hgp.

Cach 2: Str dung MTCT tinh thay v&i mét vai gia tri n=1,2,... va kiém tra tinh dung sai ta
di dén viéc lwa chon dap an

DPéng thirc nao sau day dung?

A. C +2C’ +3C +...+nC'=n2"",ne N.

B. C,+2C; +3C. +...+nC, =(n+1).2",ne N.

C. C,+2C; +3C. +...+nC; =(n—1).2"",ne N.

D. C,+2C; +3C. +...+nC, =(n+1).2"" ,ne N.

Papan A

L&i giai:

Cdch 1: Xét f(x)=(1+x)" =Cl +Cix' +...+ C!x" ' +C'x"VxeR
f'(x)= n(1+x)m1 =C, +2xC; +...+(n-1)x"2.C" +nx"".C]
fU=C 420+ 4 (n=1).C'" +n.Cl =n2""

Cach 2: Str dung MTCT

-Chon v&i n=1: C} =2° =1 (dung)

-Chon v&i n=2:C})+2C; =2.2=4 (dung)

Tw viéc thtr dap an ta dwoc két qua

Tinhténg v&i ne N,n>2:

S = 1.2.C,f + 2.3.Cj +..+(n=2).(n—- 1).C,f‘1 +(n-1).nC’

A. (n-1).(n-2)2"7%. B. n(n-1).2"2. C. n.(n-1.2"". D. (n-1).(n-2).2".
Pap anB

L&i giai:

Cdch 1: Xétham sb f(x) = (1+x)" =C’ +C'x' + C2x* + ..+ C"'x" ' + C"x"

Suy ra:
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Vi du 17.

Vi du 18.

f(x)= n(ler)n_l =C,+2xC2 +...+(n-1)x">.C07" +nx"".C}

fM(x)=(n-1)n(1+x)""

=12.C2 +23.xC +...+(n=2).(n-1)x">.C'™" + (n-1).nx">.C}
f'(1)=12.C+23.C +...+(n-2).(n-1).C;" +(n—1).n.C} =n(n-1)2">.
Cach 2: S&r dung MTCT ta thir vé&i mét vai gia tri n> 2.

Voi n=2 = §=1.2.7=2.1.2"=2 (ding)

VoI n=3 = §=12.2+23.C}=32.2=12 (dung)

So sanh, déi chiéu cac dap an ta dwoc két qua.
STUDY TIP

Néu trong biéu thirc thiéu 2 sb hang dau tién hodc 2 s6 hang cubi cliing cla khai trién nhj
thirc dong thoi cac hé so la tich clia 2 so tw nhién lien tiép ta dung dao ham cap 2.

Tinhtbng S =C?+2C! +3C’ +...+(n+1)C! bang

A. n2"". B. (n+1).2"". C. (n+2).2"". D. (n+1).2".
bapanC

Lo giai:

Cach1:Taco: (I+x)' =C +Clx' +C2x* +...+C''X"' + C'x" VxeR

Nhan 2 vé voi x ta dwgc: x(1+x)' =x.C° +x*.C + X .C2 + ..+ x".C" +x".C"

LAy dao ham 2 vé ta dwgc : (1+x)" +nx(1+x)"" =C° +2x.C! +3x>.C* +...+ (n +1)x".C"
Thay x=1 tadwoc: S=C. +2C, +3C. +...+(n+1)C' =2"+n2"" =(n+2).2"".

Cach 2: S&r dung MTCT (ban doc tw thi lai)
STUDY TIP
Néu trong khai trién nhi thire van cé sb hang dau hoac sé’hang cudi va hé sb tdng thém
1 don vij thi ta nhan 2 vé véi x va sau dé dung dao ham cap 1.
Tim sb nguyén dwong n sao cho:

Cl . —22C: +32°Cl. —42°C

2n+1

+o A2+ 1)27.C =2017

A. n=1005. B. n=1006. C. n=1007. D. n=1008.
PapanD
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L&i giai:

Véi VxeR taco: (1+x)"" =C?

2n+1

L&y dao ham hai vé theo x ta dwoc:
(2n+1)(14x)" =C),, +2x.C2, +35°.Cl L+t (204 1) .C25 (1)

1 1 2 2 3 3 2n+l 2n+1
+Cax +C  x +C L x +..+C X

2n+1
Thay x=-2 vao (1) ta dwoc:
2n+1=GC,,,-2.2.C; ,,+3.2°C; ,, —42.C) . +...+(2n+1)x".Co)
T yéu cau bai toan ta c6 : 2n+1=2017 < n=2018.
STUDY TIP : Nhan biét duoc can str dung dao ham cép 1 va chon gié tri x = X, dwa vao
co sb a" véi chi sé n tdng dan.

1 99 1 100 1 198 1 199
Vidu5: Tinh t6ng:S:100.C1°00(5j _101'C11°°(5j +...+199.Cﬁ)0(5j +2oo.c;gg(5j
A.10. B.0. C.1. D.100.
Pap an B.

Loi giai:
Xét f(x)= (x2 + x)mo =x"(1+ x)100
=x"" (CIOOO + ClopX + Ciopx” + Cllggxloo)
= O X'+ Ol X+ 2 L O
= f'(x)=100(2x+1).(x* +x)
~100x™.C%, +101x"™.CL,, +102x"".C2, +...+200x' 1

Lay x:—% ta duoc:

l 99 l 100 l 199
0:—100&} cl°00+101(5j c;oo—...—zoobj C% o §=0.

STUDY TYP : Xuét phat tirnhj thirc (x* +x) ", sau khi dung dao ham cép 1, chon x, = —%
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