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KHAI NIEM DAO HAM
A.LY THUYET
1. Dinh nghia dao ham tai mot diém.

Cho ham sb y = f(x) xac dinh trén (a;b) va x, €(a;b). Néu ton tai gioi han (hiru han)

limM thi gi&i han d6 dwoc goi la dao ham clia ham sb y = f(x) tai diém x,.
X*)XO x_xo
Kihigu: f'(xo) hoac y'(xo)- Vay f’(xo): lim f—(x)—f(xo) .
XX, x_xO
STUDY TIP

Néu Ax=x-ux, va Any(x)—f(xO)zf(xo+Ax)—f(x0) thi f'(xo):}irﬂ)%'

v Ax goila sb gia cta dbi sb tai diém x,.
v Ay goila sbé gia ctia ham sb twong (rng.
2. Dao ham bén trai, bén phai.

a) Pao ham bén trai.

f(x)= limwz lim 2. trong d6 x — x, dwoc hiéu la x —x, va x<x,.
X=Xy x—xo Ax—0" Ax

b) Pao ham bén phai.

f(x)= limM: lim 2. trong d6 x— x dwoc hidu 12 X—>X, VA X>X,.
0 X=X x—xo Ax—0*" Ax 0

Nhén xét: Ham s6 £ (x) c6 dao ham tai diém x, < f’(x;) va f'(x, ) ton tai va bang nhau. Khi d6
L) =r"(%)=1"(x)-
3. Pao ham trén khoang, trén doan.

a) Ham s6 y = f(x) dwoc goi la cd dao ham trén khoang (a;b) néu cé dao ham tai moi diém trén
khoang d6.

b) Ham sb y = f(x) dwoc goi la c6 dao ham trén doan [a;b] néu c6 dao ham trén khoang (a;b)
va c6 dao ham phai tai ¢ va dao ham trai tai b.

4. Quan hé giira sw ton tai cua dao ham va tinh lién tuc cia ham sé.
- Néu ham s6 y = f(x) c6 dao ham tai diém x, thi n6 lién tuc tai diém do.

STUDY TIP
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v Ham sb lién tuc tai diém x, c6 thé khdng c6 dao ham tai diém do.
v Ham s6 khéng lién tuc tai x, thi khéng cé dao ham tai diém do.
B. CAC DANG TOAN TiNH DAO HAM BANG BINH NGHIA

Phwong phap:
1. Tinh dao ham cta ham s6 y = f(x) tai diém x, bang dinh nghta.

Cach 1:
C Tih tim L) (8)

X=Xy X — xO

(1).

- Néu ton tai gidi han (1) thi ham sé c6 dao ham tai x, va ngwoc lai thi ham sé khéng cé dao
ham tai Xx,.
Céch 2: Tinh theo sé gia.
- Cho x, motsbd giaAx : Ax=x-x, = Ay = f(x, +Ax)— f(x,).
. A
. Laptisé X,
Ax

_ Tinhgisihan lim 2.
Ax—0 Ax

2. Méi quan hé gitra tinh lién tuc vao dao ham.

- Hamsb y=f(x) lién tuc tai diém xodlgxnof(x)zf(xo)cgir})zo.

Ham sb y = f(x) c6 dao ham tai diém x, = y = f(x) lién tuc tai diém x,.
x)

- Ham sé y = f(x) lién tuc tai diém x,chwa chéc co dao ham tai diém x, .
Cau1. Chohamsb f(x)=+x+1.Tinh dao ham clia ham s6 tai diém x, =1.
A.Q. B.Q. c. 242 . D.Q.
4 2 3
Loi giai
Pap an A.
_ (1 / _
Gach 1: xét lim )=/ () _ o Jrr1=v2
x—1 x_l x—l x—1
=lim x| =lim ! = ! =—2.

x"l(x—l)(\/E+\/§) =l x+1+42 242 4

Cach 2:
Ay=f(Ax+1)=f(1)=vAx+2 -2,
Ay 242

Ax Ax '
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Céu 3.

lim&—lim—m lim Ax —lim;—ﬁ
A0 Ax  Av—0 Ax AerAx(/ _|_\/_) a0 g Ax 42 4
STUDY TIP
Nhan lwong lién hop: Va — b =—2—2_ b va Ja- b—a—b2
' i Ja+b Ja+b

Giai theo cach 1 to ra don gian va nhanh hon cach 2.

Khi tinh dao ham cta ham sé f (x)=x"+5x-3 tai diém x, =2, mét hoc sinh dé tinh theo cac

buwéc sau:

Buoc 1: f(x)—f(2)=1(x)-11.

2 -2 +7
Budéc 2: (x f( ) X +5x-3-11 (x )(x ):x+7.

x—2 x—2 x—2
Buoe 3: lim f(x)= 5( )—hm(x+7) 9.vay f'(2)=9.

X—> x x—2
Tinh toan trén néu sai thi sai & bwdc ndo.
A. Buéc 1. B. Buwéc 2. C.Buéc 3. D. Tinh toan dung.
L&i giai
Hoc sinh tinh dao ham béng dinh nghta theo cach 1 cac bwéc déu dung.
STUDY TIP

Phuwong trinh bac hai ax® +bx+c =0 ¢d hai nghiém x,,x, < a(x—x)(x—x,)=0.

S6 gia ciia ham sé f(x)=x" &ng voi sb gia Ax cla dbisé x tai x, =—1 la:

A (Ax)' =2Ax—1.  B.(Ax) +2Ax+2. C.(Ax) +2Ax . D. (Ax)’ —2Ax.
Loi giai

DPap an D.

Vi s6 gia A clia d6i s6 x tai diém x,=-1, ta c6: Ay=(-1+Ax)’ —1=(Ax) - 2Ax.

Cho ham sb f(x)=x" —x, dao ham ctia ham sé (rng véi s gia Ax cla ddi sb x tai x, la:

A. lim ((Ax) = 2x, Ax—Ax). B. lim (Av+2x,-1).

C. grg)(Ax+2xo +1) . D. E%((Ax)z +2x0.Ax+Ax).
Loi giai

Dap an B.

Ta co: Ay =(x, +Ax) —(x, +Ax)—(x§ —xo):(A)c)2 +2x,.Ax — Ax

= f'(x,)= lim & — lim (Ax+2x,—-1).

Ax—0 Ax Ax—0
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Cau7.
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Cho ham sé y = f(x) c6 dao ham tai diém x, 1a f”(x,). Khang dinh nao sau day la sai.

) = i L) =S (%) oo g (ot Ax) = f(x,)
A f(xo)—ll_)rg m— B. f(xo)—grg) . :
C. f'(xo)=1imf(x+h)_f(x°) . D. f'(xo)=1imf(x+x°)_f(x°).
h—0 h x—x) X—Xx,
Lo gidi
Pap an D.

- A dung theo dinh nghia.
-Bdung vi Ax=x-x, nén x - x, = Ax —0.

-Cdung. Bat h=Ax=x—-x,=>x=h+x,, h—>0 khi x > Xx,.

P I G A ) B GRS A CY B RO EPACY
L )

X=Xy X _xo h—0 h + xo _xo h—0

- Vay D sai.
Xét ba ménh dé sau:
(1) Néu ham sb f'(x) c6 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 =x, thi f(x) cd dao ham tai diém do .

(3) Néu ham sé f(x) gian doan tai diém x =x, thi chic chdn f(x) khéng c6 dao ham tai diém

dé.
Trong ba ménh trén:
A. (1) va (3) dung. B. (2) dung. C.(1)va(2)dung. D.(2)va (3)dung.
L&i giai
DPap an A.
Ménh dé (2) sai vi: Xét ham sb 1 (x)=|x| c6 tap xac dinh D =R nén ham s6 lién tuc trén
- f(0 - 1(0 .
R, nhwng ta cé: ling():l va limM:—l nén ham so6 khdng c6 dao
x—0" xX— x—=0" X —
ham tai x=0.
STUDY TIP

-Khi x > 0" = x>0 nén |x|=x.
-Khi x>0 = x<0 nén |x|=—x.

x2+|x+l|

Cho hamsb y = f(x)= . Tinh dao ham clia ham sb tai diém x, =—1.

x
A 2. B. 1. C.0. D. Khong ton tai.

L&i giai
Pap an D.
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Ham sé lién tuc tai x, =-1.

S-S Paarel

Taco lim —————~=lim ———=0 (1).

aco x—lB}* x+1 x—lB}* x(x+l) A
— _ 2 _

PGt ) BN e P 2).

x> x+1 x> x(x+l)

T (1) va (2) = ham sb khdng c6 dao ham tai diém x, =-1.
STUDY TIP
Ham s6 f(x) c6 dao ham tai x, < f(x;)=f"(x,)=/"(x)

3—v4-—x khix+#0

Cau 8. Chohamsé f(x) :{ .Khido f'(0) la két qua nao sau day?

1 khix=0
Al B. L. c. 1 D. 2.
4 16 2
L&i gidi
Pap an A.
—f(0 —J4-
Taco: lim? ) =/O) _py 2-Vdox L L 1
x—0 x_O x—0 X x~>02+,[4_x 4
) khi x> 1 )
Cau9. Chohamsé f(x)= v =7 Khids (1) 1a két qua nao sau day.
x° khix <1
A. % B. 1. C.2. D. f'(1) khong ton tai.
L&i giai
Pap an D.
Taco: f(1)=1*=1.
e Ax=1 1 1 o iy . X1
£ )‘lgﬁ - _g}gﬁﬂ_a va f'(1 )=}Lnlg — = lim (x+1)=2.

Vi f'(l*);tf'(l’) nén ham s f(x) khong ton tai dao ham tai x, =1.

Cau 10. Cho dd thiham sé y = f'(x) nhw hinh v&. Ménh dé nao sau day sai.

~ euhocvathcs/
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A. Ham sb c6 dao ham tai x=0. B. Ham sb cé dao ham tai x =1.

C. Ham s6 co daohamtai x=2 . D. Ham sb cé dao ham tai x =3.
Loi giai

Pap an B.

Tai x=1 dd thi ham sb bi ngét nén ham sé khong lién tuc. Vay ham sé khéng c6 dao
hamtai x=1.
STUDY TIP
- P6 thj ctia ham sé lién tuc trén khoang l1a mot dwéng lién trén khodng do.
- Ham s6 khéng lién tuc tai diém x, thi khéng cé dao ham tai x,.

2
X -

Cau11. Tim a @ hamsé £(x)=1 x_1 ""**! c6 dao ham tai didm x=1.
a khix =1
A a=-2. B.a=2. C.a=1. D.a:%.
Loi giai

Pap an B.
Dé ham s6 c6 dao ham tai x =1 thi trwdc hét f(x) phailién tuc tai x=1.

2

x =1
-2
] e iy S () e
lim 1 =2=f(1)=a.Khido f(l)—lxlg} 1 = lim 1 =1.
Vay a=2.
STUDY TIP
Ham s6 f(x) lién tuc tai x, < lim f(x)=f(x,).
= hix=0
Cau12. Tim a,b déhamsé f(x)=1{ x—1 - c6daoham taidiém x=0.
ax+b khix<0
a=-11 a=-10 a=-12 a=-1
A. . B. . C. . D. .
b=11 b=10 b=12 h=1
Loi giai
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Dap an D.
Trudc tién ham sb phai lién tuc tai x=0

lim /(x)=1= f(0), lim f(x)=b=b=1

xét lim L X =/O _ o ¥=1_

x—0" X =0 x+1

lim L =SO i a—g

x—0" X x—0"
Ham sé c6 daohamtai x=0< a=-1
STUDY TIP

Ham sb f(x) lién tuc tai x, < lim f(x)=lim f(x)=f(x,)

2 .
Cau 13. Tim a,b dé ham sb f(x):{ax thx+l khix 20 c6 dao ham tai diém x, =0
asinx+bcosx khix<0
A.a=1;b=1. B.a=-1b=1. C.a=-1b=-1. D.a=0;b=1.
Loi giai
Papan A
Tacé: f(0)=1

}1_2)1 f(x)= }i_}r(r)}(axz +bx+1)=1
}ig)l_f(x)=}ig)}(asinx+bcosx)=b
Dé ham s6 lién tuc thi =1

707 = lim ax2+x+1—1:

x—>0" X

1

£07) = lim asinx+bcosx—1 Mim
x—0"

X x—0" X

XX "
2asin = cos=—2sin’* =
2 2

sin — X sin — X
= lim 2 .lim (acos—j— lim 2 Jdimsin—=g¢

x50 X xo0 o0 X oo
2 2
Bétontai f'(0)= f'(0")=f'(07) & a=1
STUDY TIP
Gioi han lwgng giac  lim——=1=> lim sinf(x) _,
0 X S0 f(x)
Cau 14. Cho hamsb f(x) = x(x—1)(x—2)...(x—1000). Tinh f'(0).
A.10000! . B.1000! . C.1100!. D.1110!.
Loi gidi

bap an B.
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£'(x) =lim

x—0

= (=1)(-2)...(=1000) =1000!

f(x)-£(0) im x(x—-1)(x—2)...(x—1000)-0 _
x—0

x—0 X

lim(x —1)(x—2)...(x~1000)

STUDY TIP
Hoan vi n phante: P, =n!=1.2...(n—1)n

C. BAI TAP REN LUYEN KY NANG

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau7.

S6 gia clia ham sé f(x)=x’ &ng véix, =2 vaAx =1 bang bao nhiéu?

A.-19. B.7. C.19. D.-7.
. A .
Tiso Ey clia ham s0 f(x) =2x(x—1) theox va Ax la:
A 4x+2Ax+2. B.4x+2(Ax)* —2.
C.4x+2Ax—-2. D. 4x.Ax+2(Ax)* +2Ax.
Sb giacliahamsé f(x)=x>—4x+1 &ng véi x va Ax la:
A Av(Ax+2x—4).  B.2x+Ax. C. Ax(2x—4Ax). D.2x—4Ax .
NEEES B
] NT T khix#0 .
Cho ham s f(x) xac dinh: f(x)=1" & . Gia tri /'(0) bang:
0 khix=0
1 1 R N .
A —. B.——. C.-2. D. Khéng ton tai.
2 2
¥ —4x* +3x .
g N . ————— khix=1 e s
Cho ham s6 f(x) xac dinh tren R\ {2} b&i f(x)=1 x> —3x+2 .Gia tri /(1) bang:
0 khix =1
A%. B.1. C.0. D. Khéng ton tai.

Xét hai ménh gé:

(/) f(x) c6 dao ham tai x,thi f(x)lién tuc taix,.

(II) f(x) colién tuc tai x,thi f(x)dao ham taix,.

Ménh dé nao dang?

A. Chi(/). B. Chi(Z]). C. Ca hai déu sai. D. Ca hai déu dung.
Cho db thj ham s y = f(x) nhw hinh vé:
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s

4

f =

A

Ham sb khéng cé dao ham tai cac diém nao sau day?

A.x=0. B.x=1. C.x=2. D.x=3.
3 2
) VX —2x +x+1-1 khix =1 Y .
Cau8. Chohamso f(x)= -1 .Gia tri (1) bang:
0 khix=1
Al B.L. c... D.1.
3 5 2 4
2x+3 khix>1
Cau9. Chohamsb f(x)=1 3 42x? —Txsd . . .Giatri £'(1) bang:
khix <1
x—1
A.0. B.4. C.5. D. Khéng ton tai.
. . . A . .. ﬁ khi x #0 bt ate
Cau 10. Cho ham so f(x) xac dinh trén R" bdi f(x)=< x Xét hai ménh dé sau:
0 khix=0

() f'(0)=1.
(II) Ham s6 khéng c6 dao ham taix, =0.
Ménh dé nao dung?
A. Chi(]). B. Chi({]). C. Ca hai déu diang. D. Ca hai déu sai.
Cau 11. Xét hai cau sau:
[

(1) Ham sby =——- lién tuc tai x=0.
X+

]

(2) Ham s6 y = ——— c6 dao hamtai x=0.
x+1

Trong 2 cau trén:
A. (2)dung. B. (1) dung. c.ca(1),(2)déu dang.D. Ca(1), (2) déu sai.
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Cau 12.

Céu 13.

Cau 14.

Céu 15.

Céu 16.

Cau 17.

Vax® +8-V8x* +4 1 Lo

Chohamsé f(x)= ¥ .Gia tri ctia /'(0) bang:
0 khi x=0
A.l. B.—é. C.i. D.Khéng ton tai.
3 3 3
xsinZ khi x+#0
V&i ham sé f(x) = x Dé tim dao ham 7'(x) =0 mét hoc sinh lap luan qua
0 khi x=0
cac budc nhu sau:
.
1.|f(x)|=|x|. sm; S|x| :

2.Khix — 0 thi|x| = 0 nén|f(x)| > 0= f(x) >0.
3.Do lirg f(x)= lirg; f(x)= f£(0)=0 nén ham sb lién tuc taix =0 .

4.Tw f(x) lién tuctaix=0= f(x) co daohamtaix=0.
Lap luan trén néu sai thi bat dau tir bwéc:

A.Buéc 1. B.Buwoc 2. C.Buwérc 3. D.Buwoc 4.
1
. in— khi x#0
Chohamsé f(x)=1" " 32
0 khi x=0

(1) Ham s6 f(x) lién tuc tai diém x =0 .
(2) Ham sb f(x) khéng c6é dao ham tai diém x=0 .
Trong cac ménh dé trén:

A.Chi(1) dung. B. Chi(2) dung. C.Ca(1),(2) déu dung. D. Cca(1),(2) déu sai.
. *+bx khi x>1 . .
Cho hamso6 f(x)= k" 8 .Tima,b dé ham so c6 dao ham taix =1
2x—1  khi x<1
A.a=-1,b=0. B.a=-1,b=1. C.a=1,b=0. D.a=1b=1.
)
_ L ki x>0
Chohamso f(x)=13 «x .Gia tri cta f'(0) bang:
x*+x khi x<0
A.l. B.2. C.3. D.5.

Xét ham sb y = f(x) c6 tap xac dinh la doan [a;b] dbng thoi néu x — x, € [a;b] thi f(x) > 1 voi
3 diéu kién:

. £(x) 1a ham s lién tuc trai va lién tuc phai cla x, .

I f(x,)=1.

ll. f£(x) cé dao ham taix, .

Trong ba diéu kién trén, diéu kién can va da dé f(x) lién tuc tai x, la:

A. Chil. B. Chi ll. C.Chilvall. D. Chi ll va lll.
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Cau 18. Xét ba ham sb:

I.f(x):|x|.x

I g(x) =~/x

. A(x) = |x+1|x

Ham sb khéng c6 dao ham taix =0 Ia:

A. Chil. B. Chi ll. C.Chilvall. D. Chilva lll.

D. HUONG DAN GIAI

Cau1. PDapanC.
Ay:f(x0+Ax)—f(xo):(x0+Ax)3—x3
Véi x, =2,Ax=1=Ay=19
Cau2. PbapanC.
ﬂ:f(x)—f(xo):2(x—x0)(x+x0)—2(x—xo):2x+2xo_2
Ax X=X, X=X,
(V&i x, =x—Ax)
Cau3. DapanA.
Ay:f(Ax+x)—f(x):(Ax+x)2—4(Ax+x)+l—(x2—4x+l):Ax(Ax+2x—4)
Cau4. DapanA

_ 2,1
Xét limM: im%ll:hm;:l
x—0 X x—0 X x—0 [x2 +1+1 2
N 1
Van(0)=E
Caus5. DapanD.
_ 3442 _
Xét limf(x) f(l)zlim X —4x'+3x - x(x=3) .
ol x-1 ! (x—l)(x2—3x+2) x>l (x—l)(x—2)

Cau6. DapanA.
() Sai:vidu: f(x)= |x| thi f(x) lién tuc tai x = 0 nhwng f(x) khong c6 dao ham tai x = 0
()  Dung theo dap an da trinh bay
Cau7. bDapanB. ) )
Tai x = 1, do thi ham s bi gian doan nén ham s khéng lién tuc tai do
=>ham sb khéng c6 dao ham

Cau8. PapanC.
3 2
f(x)—f(l):hm\/x -2x +x+1:lim X 1

lim =—
=l x-1 =l (x—1) S —2x? dx4l4l 2

Cau9. PDapanD.
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Céau 10.

Cau 11.

Céau 12.

Cau 13.

Cau 14.

lim flx)= lir¥(2x +3)=5

3 2
XA (e +3x-4)=0

lim £(x) = lim

x—=1" x—1" X — 1 x—=1"
Vay khong ton tai /" (1)
Pap an B.

"(0)=1lim—* =1i =+
f( ) xl—r>1;)l x—0 xl—l;r(}x\/; *

Vay (1) sai, (1) dung

Pap an B.
Ta co: limﬂ =0 = £(0)=Ham s6 lién tuc tai x=0
=0 x 41
i LSO B L
=00 x=0 =0 x(x+1) w0 (x+1)
tim / { )_f(o)zlimﬁz )
x>0~ x—0 x>0~ x(x+1) x>0~ (x+1)
Vay ham s6 khoéng cé dao ham tai x =0
Pap an B.
3 2 2 3 2 2
i /&)= £ (0) :hmm +8 —2\/8x +4 Va8 —2+2-V8x" +4
x—0 X x—0 X x—0 X
Ta co:
_ lim—- ol 8 |1, 5
0| a2 48) 124t 1844 2487 +4 ) 3 3
Pap an D.
Mot ham sd lién tuc tai xo chwa chac cé dao ham tai diém do, hon niva /)= 1(0) =sin —
X — X

khéng c6 gidi han khi x > 0
bap an C.
.1
Ta c6: — |x] < x.sin— <|x|
X

= lim(~||) < £i£%x.sinx—12 <liml| = 0= yg(}x.sinx—lz =0=£(0)

Vay ham s6 lién tuc tai x =0

Xét lirnM = lim[sin sz

=0 x—0 X

. 1
Lay day (xn): x, = ——=2c0:
T
—+2nrx
2
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Cau 15.

Cau 16.

Cau 17.

Cau 18.

limx, = lim ——— =0= lim /(x,)= lim sin(%+2n7r] =1

n—>+00 72- n—>+00 n—>+00
—+2nr
2

L4y day (xn' ) x| = S % , twong tw ta ciing co:

z+27m
V6

’ . ’ . . . - 0 . .
limx, =0= lim f(xn ) =0= lim sm(£+ 2n7rj -1 = hmM = limsin—
n—>+o n—>+0 n—>+0 6 2 x—0 x—=0 x—0 X
tdn tai
bap anC.

=a+b=1

hmf(x) a+b= f()
Ta co:
111’? f(x)— 11rn(2x l) 1

S S, @ +bx—larh) lim[a(x +1)+ 5] = 2a +b

lim
xo1* x—1 x—o1* x—1 x—o1*
2 _— J— J— J—
i 7lx)- @) i 237 1 (a+b) . 2x-1 I,
x—1" X — 1 x—>1" X — 1 x—>1 X — 1
a+b= a=
Ta co6 hé:
2a+b=2 b=0
Pap an A
. 2 .
lim £(x)= lim 2 = lim(smx sin xj =0
x>0 0" x x—07" X

lim £(x)= lim(x* +x)=0

x—0"

Suy ra ham sé lién tuc tai x=0
.2 2
SO 10)_y sin®x oy S _g(o):limx L

x—0" x—0 =0 x x—0" X — =00 X
vay: f'(0)=r'(0")=r"(0")=1
Pap an C.

- f(x) lién tuc tai xo tirc 12 x — x, thi f(x)— f(x,) nén (1) va (Il) dang.
f(x) c6 dao ham tai xo la diéu dién du dé f(x) lién tuc tai xo.
f(x) khéng c6 dao ham tai diém dé.

Pap an B.
Ta co: li?M = 1ir(1)qL = +0. Vay g(x) khong cé dao ham tai x=0.
x> X — x>
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khéng

f(x) lién tuc tai xo nhung cé thé



