huong V. DAO HAM

§1. Pinh nghia va y nghia cua dao hédm

A. KIEN THUC CAN NHS

1. Dinh nghia

Cho ham s6 y = f{x) xdc dinh trén khoang (a ; b), xq € (a ; b), xo+ Av € (a; b).
Néu tén tai, gidi han (hitu han)

lim flxg +A&x) — flxp)
Ax =0 Ax

duge goi l1a dao ham cua f(x) tai x;, ki hiéu 1a f'(xy) hay y'(x,)

Fixg) = tim LE0 A = FOw) _ - fO) - f)

Av—a() Ax T=rxg X=Xy

2. Quy tic tinh dao ham bing dinh nghia

Buoc I : V6i Ax 1a so gia cia doi so tai x, tinh
Ay = flxg + Ax) — flxp)

. Ay
Buege 2 : Lap ti s6 —
Ievc ip ti sO =

Buoe 3 : Tinh lim &—'}
Ar—0 AX

» Chu y : Trong dinh nghia va quy tic trén day, thay x, bdi x ta sé cé dinh nghia va
quy tac tinh dao ham clia ham sé y = f{x) tai diém x e (a ; b).
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3. Quan hé giilra tinh lién tuc va su c6 dao ham

fix) ¢6 dao ham | —=> f(x) lién tuc

tai x; < tai x

4. Y nghia hinh hoc cia dao ham

Néu ton tai. f'(x,) 1a hé s6 goc cna tiép tuyén cta do thi him s6 y = f(x) tai

My (x5 fixg)). Khi dé phuong trinh tiép tuyén cua do thi ham s6 tai M la

¥y =y =1xg) (x —xp).

5. Y nghia vat li cia dao ham

v(r) = 5'(#) 1a vén tdce tire thoi ctia chuyén dong s = s(r) tai thoi diém t.

B. Vi DU

e Vidul

Bang dinh nghia. hdy tinh dao ham cta ham s6 y = +2x — 1 taix,=5.

= Fa

Giai

Tap xdc dinh cua ham s6 did cho la D z{x | x 2 %}

® Vi Ax la s6 gia cia doi so tai xp = 5 sao cho 5 + Av € D, thi
Ay = 2(5+Ax)—1-+10-1.

e Taco
Ay _9+2Ar -9
Ax Ax ’
e Khi do

Ay (V9 + 2Ax = 3)(V/9 + 2Ax + 3)

"(3)= lim — = lim
¥ Ar—0AX  Av—0 Ax(+9 + 2Ax + 3)

196



: O+2Ax -9 2 1
= lim —

= lim = 3.
A0 Ax(V9 +2Ax +3) A0 O+ 2Ax +3 3

o Vidu?2

Cho ham so

7y
e e
x—=2"

y= @)

a) Hay tinh (bang dinh nghia) dao ham cta ham s6 da cho tai x = 1.

b) Viét phuong trinh ti€p tuyén cta (¢) tai diém A(1 ; -2).

Giai
a) V@i Ax la so gia cia doi so taix = 1, ta ¢d

C(+ A+ (1 +AY)  1+1

£o - 1—7
14 2Ax + Ax? + 1+ Ax
= + 2
Ar—1
C2+43Av+ AxY +2Ax -2 SAv+Ax
B Ax -1  Av -1
Ay S5+ Ax
Ax  Ax-1"
Ay 5+ Ax
lim — = lim =i
Av— ﬂl‘f Av—D ﬂ.‘-l‘-*]
Viy y'(1)=-5.

b) Phuong trinh ti€p tuyén cta (€) tai A(1 ; —2) la
y+2==5x-1)

hay y==5x+3.

e Vidu3
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2 .
5 . x=1". nfux=0
Chitng minh rang ham so6 f(x) = {{ )

(x + 1)%, néu x <0

khong c6 dao ham tai x = 0, nhung lién tuc tai do.

Giai

a) Taco fl0) = 1.

Trudc hét, ta tinh gidgi han bén phai cua ti s6 % Ta co
- fO _ (=17 -1
x=0 X
3 X —2x
T

x—2(var x #0),
do do

i T o s (x —2) = =2.

im0t x—=0 0"

lim M =

Sau do ta tinh giGi han bén trai ;
R 1]
- m -
=0~ X0 0" &

= lim(x+2)=2.

x—=0"

an cua ti s Jx) = 70)
i x =10
khi x — 0. Diéu doé chimg t0 ham s0 y = flx) khong ¢6 dao ham tai
x=0.

Vi gidi han hai bén khdc nhau nén khong tén tai gidi h

b) Vi lim f(x)= lim (x=1)* =1,

1) x—07

lim f(x)= lim (x+1)* =1

=l x—l"

va fl0) =1 nén ham s6 f{x) lién tuc tai x = 0.



e Vidud

. . cosx, néux =10
Chitng minh rang ham sé y = g(x) = { . ,
—sinx, néu x <0

khong c6 dao ham tai x = 0.

Giai
a)Vi  lim g(x)= lim cosx =1,
x-=ap* x=0*

lim g(x) = lim (—=sinx) =0,
x—=l" r—=

2(0) =cos0 = 1
nén ham so y = g(x) gian doan tai x = 0.

Do d6 ham s6 nay khong ¢é dao ham tai diém x = 0,

C. BAI TAP

1.1. Sir dung dinh nghia, hay tim dao ham ctia cdc ham s sau :

a)y=3x-5; b)y =4x> —0,6x+7 ;

E}_}’=4I—I2: d) y=~3x+1;
L : £ y= I+\E_
x—=2" 1-+/x
1.2. Cho f(x) = 3x” — 4x + 9. Tinh £'(1).

e) y=

1.3. Cho f(x) = sin2x. Tinh f[%]

1.4. Cho f(x) = 3/x — 1. Tinh £'(0), £'(1).
1.5. Cho ¢(x) = % Chitng minh ring ¢'(-2) = ¢(2).

1.6. Chitng minh ring ham sé y = |x — 1| khong c¢é dao ham tai x = 1, nhung

lién tuc tai diém do.
1.7. Ching minh rang ham so
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1, néu x>0

y=signx=4 0,néfux=0

—l,néux <0

khong c6 dao ham tai x = 0.

1.8. Viét phuong trinh ti€p tuyén cta do thi cta cdc ham s6
2 +4x+5
e
byy=x'—3x"+2 taidiém (-1;-2):

a) y = tai diém c6 hoanh do x =0 ;

1

¢) vy = v2x+ 1, biét hé s6 géc cua tiép tuyén la 3

d) y=x*-2x" tai diém c6 hoanh do x=-2;
(Dé thi 16t nghiép THPT 2008)

e) y= rt +21 biét hé s6 goc cua ti€p tuyén biang —5.
x—

(D€ thi 161 nghiép THPT 2009)



