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' DPINH NGHIA PAO HAM.
A—LY THUYET TOM TAT

1. Pinh nghia dao ham tai mjt diém
e Cho ham s0 y = f{x) x&c dinh trén khoang (a; b) va xy € (a; b):
f'(x,)=1m M = lim &y (Ax =X — Xq, Ay = (X0 + Ax) — f(X0))
XX xX— xo =0 Ax
e Néu ham sb y = f{x) c6 dao ham tai x, thi n6 lién tuc tai diém do.
2. Pao ham bén trai, bén phai
ox X=X, onN X=X,
H¢ qud : Ham f(x) c6 dao ham tai x, < 3 f(x;) va f'(x;) dong thoi f '(x5) = (x4
3. Dao ham trén khoéng, trén doan ’ 7
e Ham s0 f(x) c6 dao ham (hay ham kha vi) trén (a;b) néu nd c6 dao ham tai*moi di€m thudc
(a;D)
e Ham s f(x) c6 dao ham (hay ham kha vi) trén [a;b] néu ng c6 dao ham tai moi diém thudc
(a;b) d6ng thoi ton tai dao ham trai f'(b~) va dao ham phai. fi(a”) .
4. Méi lién hé giira dao ham va tinh lién tuc
e Néuhamsd f(x) co dao ham tai X, thi f(x) lién tuc tai xg-
Chi y: Dinh li trén chi 1a diéu kién can, toc 1a motham co thé lién tuc tai diém x, nhung ham do6

khong c6 dao ham tai x,.

B — BAI TAP
Cau 1. Gidi han (néu ton tai) nao sau ddy dung dé @inh nghia dao ham ciia ham s6 y = f(x) taix, <1?
A. lim LOFADZS(0) B. lim L=/ o)
Ax—0 Ax x—0 X=X,
C. tim L=/ %) D. lim LAY/
x> X=X, Ax—0 Ax
Huwoéng dan gidi:

Theo dinh nghia dagsham cua ham s6 tai mot diém thi biéu thirc & dap an C dung.
Chon C.
Céu 2. Cho im 89, f(x) lién tuc tai x,. Dao ham cua f(x) tai x, 1a

A. f(x).
B S+ =1 (x)
h
C. %111’1(} G s h]z — /%) (néu ton tai gidi han).
D. lim fx 1) ; S0P &4 tdn tai gici han).
Huwdéng din gidi:
Chon C.

Dinh nghia f'(x,)=lim S+ A0~ (%) hay f’(xo)zling

Ax—0 Ax h—>

S +h)— f(x)
h

(néu ton tai gii han).
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CAu 3. Cho ham sb y = f(x)co dao ham tai x, la f'(x,). Khéng dinh nao sau day sai?

A. f’(xo):hmM_ B. f'(xo):ﬁm f(xo +AX)—f(XO).
XX xX— xo Ax—0 Ax
C. f’(xo):hl’n f(x0+h)_f('x0)' D. f'(x0)=1im f('x+'x0)_f(x()).
h—0 h *=%o X=X,
Huwéng dén gidi:
Chon D 7
A. Pung (theo dinh nghia dao ham tai mot diém).
B. Dung vi

Ax=x—-x,=> x=Ax+x,
Ay = f (%, +Ax) = f(x)
S0 —f(x) :f(xO+Ax)—f(x0) f (3% +Ax)— £ (%)

= f'(x,) =lim =
O en x—x, Ax+x, — x, Ax

C. bung vi
Dit h=Av=x—x, = x=h+x,, Ay=f(x+Ax)—f(x)
fO=fx) _ f(+h)=f (%) _fo+h)cf ()

= f'(x,)=lim =
O on x—x, h+x,—Xx, h

Cau 4. S gia ctia ham s f (x) =x’ g véi x, =2 ydAx =1 bang bao nhiéu?
A. -19. B.7. C. 19. D. -7.
Hudng dan gidi:
Chon C.
Tacé Ay = f(x, +Ax)— £ (%)= (%, +Ax) % 2* 2,2 4 (Ax)” +3x,Ax (x, +Ax) 8.
Véi x,=2 va Ax=1thi Ay=19.

Cau 5. Ti sb % ctia ham s f(x) = 2x(x—1) theo x va Ax1la
A. 4x+2Ax+2, B. 4x+2(Ax) -2

C. 4x+2Ax-2. D. 4xAx+2(Ax)" —2Ax.
Huwéng din gidi:
Chon C
Ay _ f(x)—f(xo) 2x(x—1)—2x0 (xo —1)

Ax X — X X=X,

_ 2(x—xo)(x+xo)_2(x_x0) =2x+2x,—2=4x+2Ax-2

X=X,

2
A A . 5 N X X . fe A - 5 A A . N
Cau 6. SO gia clia ham s0 f (x) = =g v&i 6 gia Axcua doi so x tai x, =-1 la
2 S

1 2 1 2 1 2 1 2
A S (Ax) ~Ax B. 5[(&) ~Ax], C. 5[(Ax) +Ax ], D. = (Ax)’ +Ax
Huwéng din gidi:
Chgn A

Vi s6 gia Ax ctia do6i so x tai x, =—1 Tacé
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A (1A 1 T+(A) -2Ax 11
YT 2 2 2 2

A N A 2 N 5 N A re A . 5 Ao K . N
Cau 7. Cho ham so f(x) =x" —x, dao ham ctia ham s0 irng v&i so gia Ax ctia doi sO x tai X la

(Ax) —Ax

A. lim ((Ax)’ +2xAx— Ax). B. lim (Av-+2x-1).
C. lim (Ax+2x+1). D. lim ((Ax)’ +2xAx-+ Ax).
Ax—0 Ax—0
Huwong din gidi:
Chon B
Taco:

Ay =(x, +Ax)" —(x, + Ax)—(x; — x, )

= 2 + 22, Ax +(Ax) —x, — Ax—x2 +x,

= (Ax)" +2x,Ax—Ax

Ax)” +2x,Ax — Ax

Nén f'(x,)=lim Y i (

=0 Ax  Ax—0

= lim (Ax+2x, ~1)

Ax—0
Vay f (x) = grilo(Ax +2x —1)
; ﬁ khi x>0 / )
Cau 8. Choham s0 f(x) =4 . Xét hdi ménh dé sau:
0 khi x=0
@M f'(0)=1.
(II) Ham s6 khong c¢6 dao ham tai X, =0.
Ménh dé nao dung?

A. Chi (I). B. Chi (II). C. Ca hai déu sai. D. Ca hai déu dung.
Huwoéng dan gidi:
Chon B.
Goi Ax 1a 56 gia cua ddi s6 tai 0'sao.co Ax>0.
Tacs £(0) il SRD=RO o VA L
Ax—>0 Ak a0 A%x a0 AxJAx

Nén ham s6 khong ¢ daoham tai 0.

Ve 2% x+1-1

Cau 9. f(x)% 1 ki x#1 0 diém x, =1.
0 khix=1
AL B. L c.l p. L
3 5 2 4

Huwong dan gidi:
Chon C.
AC) f(l):hm«/x 2x +;2c+1 I X 1
x—1 _x_l x—1 (.X—l) x—l \/.x3—2X2+X+1+1 2

. 1
Vay f)=2.
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2x+3 khi x>1
Cau 10. f(x) =1 x> +2x> ~7x+4 tai x, =1.
khix<1
x—1
A0 B. 4 C.5 D. Dap an khac
Huwong dan gidi:

Chon D.
Tacé lim f(x) =1im(2x+3)=5
x—>1" x>1"
3 2
fim £ (x) = lim 2% 17“4 = lim(x* +3x—4) =0
x—1 x—1 X— x>0

Dian téi lim f(x) # lim £(x) = ham s6 khong lién tuc tai x =1 nén ham s6 khongeé-dao ham tai
x—1" x—1"

x,=1.
3_— N4 -—x khi x=0
Cau 11. Cho ham s6 f(x) = | 4 . Khi d6 f'(O) 1a két qua nao sau day?
— khi x=0
4
1 1 1 " A .
A. —. B. —. C. —. D. Khong ton tai.
4" 16 32
Huwong dan gidi:
Chon B
3—J4—-x ¥
— 0 - _ _
Taco iSO 4 a g, Bdx
x—0 x—0 x—0 X x—0 4x
‘ (2—\/4—x)(2+\/4—x) _ B - 1 )
=lim =lim =lim——— =

0 4x(24447x) 0Lk (2+4A=x) 042+ Ax) 16

Céu 12. Cho ham sé f(¥=xfacs. Khi dé f7(0) 1a két qua nao sau day?

A. Khong ton tai B. 0. C.1. D.2.
Huwong dan gidi:
Chon A.
Ax+0)—f(0 Ax
Tacé f(x)=Nx* =|x| nén f’(O):limf( )2/O i, 124
Ax—0 Ax A—0 Ax
i 1 2 e tim 2 khone tén t
Do lim =—1# lim =1 nén lim khong ton tai.
A0 Ax A0 Ax A0 Ax
x? khi x<2
Cau 13. Cho ham s f(x)=4 2 . Dé ham s6 nay c6 dao ham tai x=2 thi gid
—7+bx—6 khi x>2
tri cia b la
A. b=3. B. b=6. C. b=1. D. b=-6.
Huwong dan gidi:
Chon B
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Ta co

o f (2) =4

e lim f(x)=1limx* =4
x—2" x—2"

: . x
o ll_glf(x)—}g?(—?+bx—6j—2b—8
f(x) c6 dao ham tai x=2 khi va chi khi f(x) lién tuc tai x=2
@}Lr?f(x)=}Lr?f(x)=f(2)<:>2b—8=4<:>b=6.
Céau 14. S6 gia ctia ham sb f(x) =x" —4x+1 Gng véi x va Ax1a
A. Ax(Ax+2x—4). B. 2x+Ax. C. Ax.(2x—4Ax). D. 26— 4Ax.
Huwéng din gidi:
Chon A
Taco

Ay = f(Ax+x)—f(x)

=(Av+x)’ —4(Ar+x)+1-(x* —4x+1)

= A +2Axx+ X* —4Ax —4x+1—x" +4x—1=Ax" + 2Ax.x — 4Ax
= Ax(Ax+2x—4)

Cau 15. Xét ba ménh dé sau:

(1) Néu ham sb f (x) ¢6 dao ham tai diém x& x,thi f (x) lién tuc tai diém do.

(2) Néu ham sb f (x) lién tuc tai diém x= Xy, th1f (x) ¢4 dao ham tai diém do.
(3)Néu f (x) gian doan tai x=x, thi chac chanyf (x) khong c¢6 dao ham tai diém do.

Trong ba cau trén:

A. C6 hai cau diing va mot causai. B. C6 mot cau ding va hai cau sai.
C. Ca ba déu dung. D. Ca ba déu sai.

Huwoéng dén gidi:

Chon A

(1)Néuhams6 f () c6 dadham tai diém x = x,thi f (x) lién tuc tai diém do. Day 1a ménh dé ding.
(2) Néu ham sb f (x) lien,tyc tai diém x = X, thi f (x) ¢4 dao ham tai diém do.
Phan vi du

Lay ham f(x) = |x| ta'c6 D=0 nén ham sd f(x) lién tuc trén [ .

Nhung ta c6 T R
fim L)L) W0 =0
x—0" x—0 -0 x—0 0" x—=0

Nén ham s6 khong c6 dao ham tai x = 0.

Vay ménh dé (2) 1a ménh dé sai.

(3)Néu f (x) gian doan tai x=x, thi chic chin f (x) khong c6 dao ham tai diém do.

Vi (1) laménh dé ding nén ta co f (x) khong lién tuc tai x = x, thi f(x) c6 dao ham tai diém do.
Vay (3) 1a ménh dé ding.

Cau 16. Xét hai cau sau:
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(1) Him s6 y = 1L lién tyc tai x=0
x+1
(2) Ham s6 y = . ¢6 dao ham tai x =0
x+1
Trong hai cau trén: . .
A. Chi ¢6 (2) dung. B. Chi c6 (1) ding. C. C4 hai déu dung. D. C4 hai déu sai.
Huwong dan gidi:

Chon B

Ta cé : HO x+1 :limﬂ:f(O).Véyhém sb y=|i|1 lién tuc tai x=0
X+

f(0)=0 -0 x+1
M,
Ta cé 1 ()= )_x+1 = I (voi x#0)
x—0 X x(x+ )
i L) O) W
0" x—0 x>0 x(x+1) =0t x+1
Do d6:
Gt ) N . I S
=0 x=0 =0 x(x+1) =0 x+1

L)1) i 250,

Vi gi6i han hai bén khéc nhau nén khong ton tai giéi han cua 0
X—

7 X p
Vay ham s0 y = A khong c¢6 dao ham tai x =0
X

Céu 17. Cho ham s6 f (x)=x" +|x|. Xéthai cau sau:
(1). Ham sb trén c6 dao ham tai <hguyenthuongnd86 @ gmail.com> .

(2). Ham s trén lién tuc tai x=0.
Trong hai cau trén:

A. Chi ¢6 (1) ding. B:Chi'co (2) dung. C. Ca hai déu ding. D. Ca hai déu sai.
Huwéng dén gidi:
Chon B.
Tacé
 fim £ G Iy )=
+) }Lrglf(x) )!irg}(x —x) 0.
+) f(0)=
= lim f(x)=1lim £ (x) = f(0). Vay ham s lién tuc tai x=0.
x—0" x—0"
Mat khac:
" x)-f . X +x .
9 7(07) =t HEET O < iy 2 g (=1
o e . x)=f . X —x .
+>f(0)=}£§%‘3§9 - ~lm(-n=-t.
:f’(0+)¢f ( ) Vay ham s6 khong c¢6 dao ham tai x=0.
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. . 2  x>1
Cau 18. Tim a.b déhamsé F(x) =4 *~ K X210 400 ham tai x=1.
ax+b khi x<1
a=23 a=3 a=33 a=3
A. B. C. D.
b=-1 b=-11 b=-31 b=-1
Huwéng dan gidi:
Chon D

Ta c6: lim £(x) = lim(x* +x) =2; lim f(x) = lim(ax+b) =a+b
x>t x—lt x—1 x—1"

Ham c6 dao ham tai x=1 thi ham lién tuc tai x=1 <a+b=2 (1)

2
lim L=y X X2 x4 2) =3
x—l1* X— 1 x—l1* X — 1 x—1*
lim LD =SD D=2 B4 (Dob=2—a)
x>~ x—1 x>l x—1 - x—1
. , . ) a=3
Ham c6 dao ham tai x=1 @{b .
2
s khi x<1

Cau 19. Cho ham s f(x)=4 2
ax+b khi x>1

. Vi gia 1 nao sau day cua a, b thi ham so6 c6 dao

ham tai x=1?

A.azl;b:—l. B.a:l;b:l. C.a:l;b:—l. D.azl;b:l.
T2 272 27 2 2
Huwong dan gidi:
Chon A
Ham s6 lién tuc tai x=1 nén Ta c6 a+b=%

. — (1) ..
Ham s0 c6 dao ham tai x =1 nén gigithan 2 bén cua Llf() bang nhau va Ta c6

f(x)—f(l)zhmax+b—(a.1+b)zhma(x—l) )

lim =lima=a
x->1 x—1 xo1" x—1 -t x—1 X!t

x
ﬁmwzﬁmﬁzhm(XH)(x_l): 1m(x+1)=1

x—=1" X — 1 x5 X — 1 x—=1 2 (x — 1) x—1 2

1
Vay a=1b==—
ay 2

xzsinl khi x#0

Cau20. f(x)= X tai x=0.
0 khi x=0
A. 0 B. L c. 2 D. 7
~ 2 3

Huwong dan gidi:
Chon A
Tacé: imZ P SO i vsinl =0

x—0 X x—0 X
Vay f'0)=0.
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.2
X o X khix>0
Cau2l. f(x)=<1 «x tai x, =0
x+x° khi x<0
A1 B.2 C.3 D.5
Huwong dan gidi:
Chgn A

. 2 .
Ta cé hm f(x)=Ilim MY Jim (ﬂ sin xj 0
x—0" X x—0" X

lim f(x)= lim<x+x2) =0 nén ham s lién tuc tai x=0

nfO=SO o sintx
an* X x>0 x
2
lim LSO _ x4
x—0" X x—0" X
Vay ') =1.
. X+ |x + 1| .
Cau 22. f(x)=——— tai x, =-1.
A.2 B.0 C.3 D. dép an khac
Huwéng dén gidi:
Chon D

Ta c6 ham s0 lién tyc tai x, =-1 va

FO)—f(=1) X +x+[x+]]
x+1  x(x+1)

2
Nen lim 2 =SED o H2xrl
a1 x+1 x—>-1" x(x + 1)
lim SO-fED lim x -1 _
x>l x+1 x—>-1C x(_x + 1)
Do d6 lim Mi lim JS®-fED

xo>-1” x+1 el x+1

Vay ham s6 khéng co'dao ham tai diém x,=—1.

Nhan xét: Ham s6 y = f(x) c6dao ham tai x = x, thi phai lién tuc tai diém do.

. . P B X +1 khi x>0 . R
Cau 23. Tim a,b d€ ham s6 f(x) = c6 dao ham trén [] .
2x* +ax+b khi x<0
A. a=10,b=11 B.a=0,b=-1 C.a=0b=1 D. a=20,b=1
Huwéng dén gidi:
Chgn C

Ta thay voi x#0 thi f(x) ludn c6 dao ham. Do d6 ham s6 c¢6 dao ham trén [ khi va chi khi ham c6

dao ham taix=0.
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Tacé: lim f(x)=1; lim f(x)=b= f(x) liéntuc taix=0<b=1.
x—0" x—0"

Khi dé: £'0%) = lim 29SO _o. r107) = fim L@ _,
A X

= £(0)=f'(07) < a=0.

Vay a=0,b=1 12 nhitng gi4 tri cAn tim.

(
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