QUY TAC TINH PAO HAM

I - DPAO HAM CUA MOT SO HAM SO THUONG GAP

1
ﬁnnng dinh nghia tinh dao ham clia ham s8 y = 1 tai diém x tuy y.
Du doéan dao ham clia ham s6 y = x'™ tai diém x.

Viéc tinh dao ham ctia ham s6 bing dinh nghia néi chung phic tap. Poi
véi mot s6 ham s6 thudng gip, ta cé nhiimg cong thitc cho phép tinh mot
cach nhanh chéng dao ham ciia chiing tai mot diém.

DINH LI 1

Himsdy=x"(ne N,n>1)c6é daohaim taimoi x € R va

(xﬂ)l i mj!-'; !

Chirng minh. Gia sit Ax 14 s6 gia ca x, tacé :
Ay =(x+Ax)" -x"
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NHAN XET
a) Dao ham ctia ham hang bang 0 : (c) =0.
b) Pao ham cia ham s6 y=xbang 1 :. (x)'=1.
R :
Chimg minh cac khang dinh trong nhan xét trén.
DINH Li 2

Ham s6 v = Jx c6 dao ham tai moi x duong va

o 1
(Vx) -

Chirng minh. Gia sir Ax 1a s6 gia cua x duong sao cho x + Ax > 0. Ta ¢6
Ay = Vx + Ax ~Jx ;
ﬁ _NX+ Ax —\G _(Wx+ Ax —\G)Nx+ﬂu‘ +VG)

Ax Ax .m:[u",x' + Ax + J;)
B X+Ax—-x b 1 ‘
A\'(J.r+ﬁr+vr.;} Jr+Ax +Vx

y 1 |
lim — = lim = :
Ar—0 Ax  Axr—0x + Ax + \/.: 2\/.;

* a - L] ]
Viy dao ham cua ham s6 y = Vx la y' = . |
24x

N6 thé tra loi ngay dugc khong, néu y&u cdu tinh dao ham clia ham s6 f(x) = Jx
faix=-3;x =47



I - PAO HAM CUA TONG, HIEU, TICH, THUONG

1. DPinh Ii

A

DINH Li 3

/ Gia str u = u(x), v = v(x) la cac ham s6 c6 dao ham tai diém\
x thuée khoang xdc dinh. Ta c6 :

(u+v)=u+v (1)
u-v)=u-v" (2)
(uv)' = u'v + uy' (3)

u

u'v—uy'
\ [;) = (v =v(x) #0). (4) /

Chéng minh. Ta ching minh cidc cong thic (1) va (2).

Xét ham y = u + v. Gia sir Ax la s6 gia cta x. Ta c6 s6 gia tuong ng cia u
la Au,chtav]aAvvaciay=u+vla

Ay =[(u+ Au) + (v+ Av)] = (u + v) = Au + Av.

Tir d6 ﬂzﬂu+m';
Ax Ax
lim @i: lim ﬁ'ﬁ‘ lim Ezu# v,

Ax—>0 AX  Ar—0 Ax  Ax—>0 Ax
Vay.(u+v) =u' +v.
Chitng minh twong tu, taco (u—v)' =u' —v'. B

Béng quy nap todn hoc, ta chitng minh dugc

(mptupgt..tuw) =ujturx..tu',.

Céc cong thue khac duge ching minh tuong tu.

4 ;
Ap dung céc céng thitc trong Binh Ii 3, hay tinh dao ham cla cac ham sé
Y= 5x° - 2x° : y = -x3Jx.
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Vi du 1. Tim dao ham ciia ham s6 y = x> — x* + Jx.

Gidi. 02 =¥ e ) e PP vt
2Jx

Vi du 2. Tim dao ham cta ham s6 y = OEx - x0).
Gidi. Ta c6

FPx =) = (D) x - ) + Px - 20)

= 312(\E - ,1'5) + X [__l__ - 5x4j

2Jx
|
= 3x2\G + .1'3(--— —814} B
2x
2. Hé qua
HE QUA 1
Néu k 1a mot hing s6 thi (ku)' = ku'.

HE QUA 2

l.——i (v=v(x)#0)

¥ B V‘! - )

5
ﬁHéy chitg minh cac hé qua trén va lay vi du minh hoa.
1-2x
x+3

Vi du 3. Tim dao hiim cua him sé y =

Giai. Ta c6
(1 —zxj' C(1-2x0)"(x+3)—(1-2x)(x +3)'
x+3) (x+3}2
_2(x+3)-(0-2x) -7
C (x+3) T x+3)?
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Il - PAO HAM CUA HAM HOP

1. Ham hop
g J/
a x B o |a' ¥ =fiu}
TR e u=gk) e
v = fle(x)).
Hinh 65

Gia sir u = g(x) 1a ham s6 cla x, xdc dinh trén khoang (a ; b) va 14y gid tri trén
khoang (¢ ; d) ; y = flu) 1a ham s6 cha u, xédc dinh trén (c ; d) va 14y gid tri trén
R. Khi do, ta 1ap mot ham s6 xdc dinh trén (a ; b) va ldy gid tri trén R theo
quy téc sau (h.65) :

x — flg(x)).
Ta goi ham y = f{g(x)) 12 ham hop clia ham y = flu) vé6i u = g(x).

3,10

Vidu4. Himso y=(1 -x") 3

1a ham hop ctia ham 56}’=um viiu=1-x.
Vi du 5. Ham s6 y = sin(@t + ») 1a ham hgp cla him s6 y = sinu vdi
u=@t+ y; w yla nhimg hing sé.
6
Ham s6 y=+x® +x+1 la ham hdp clia cac ham s6 nao ?

2. DPao ham cua ham hgp

Ta thura nhén dinh 1i sau day.
DINH Li 4

(" Néu ham s6 u = g(x) c6 dao ham tai x 12 u', v ham s6 y = fl) )
c6 dao ham tai u 12 y', thi ham hop y = flg(x)) c6 dao ham tai
xla

_ Y=Yy PR 3
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Vi du 6. Tim dao ham cia ham s6 y = (1 — 2x)".

Giai. Datu=1-2xthiy= o, Y= 32, u'y, =-2.

Theo cong thifc tinh dao ham cta ham hop, ta c6
Y=Yy l'y= 3’ (-2) = —6u°.

Vay y'. = —6(1-2x)°. =

Vi du 7. Tim dao ham clia ham s6 y =

3Ix—4

5
Gidi. Datu=3x-4thi y = —.
u

Theo cong thitc tinh dao hiam cua ham hgp, ta c6

5 -15
y'. =y 4, =——3=—+. B
* W uz (3x —4]2
Bang tom tat

w+v-w)=u+v-w
(ku)' =ku' (k12 hing s6)

(uv)' =u'v+ uv'

1 _u'v—uw'
v ‘.2

e
= | =
N
I
- | I
ta| =

Bdi tap

1. Bing dinh nghia, tim dao ham cla cdc ham s0 sau :
a)y=7+xv—.r2 taixg=1;
3 :
b) y=x"—2x+ 1 tai xg = 2.
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Tim dao ham cta cdc ham s6 sau :

a}}':,1'5—4x3+2:v3; b)y=i-%x+x2=—0,5.r4:
4 3 2
s 2x 4x 5 2

) y=—-—-——+—-1; d) y=3x (8 - 3x").

Y= TS PP=BTE~300

Tim dao ham ciia cdc ham s6 sau :

a)y=(x -52%); b)y=(.x:2+1)(5—3xz);
2. : 3-5

o) y=— i d)y=—"2"—;
X -1 x*—x+1

3
e)y= [m + %] (m, n la cic hing s6).

X
Tim dao ham cta cdc ham s6 sau :

a)y:,tz—x x +1; b)y=\.1'2—5_r—x2;

3

X
C) ¥ = —p——
[ 2 2
a —Xx

Choy=x-3x2+2. Timxdé:
a)y >0; b) y' < 3.

I+ x

Vi-x’

(a 1a hing s0) ; d) y =



