QUY TAC TINH PAO HAM (3 ti&t)

A. MUC DICH, YEU CAU
1. ﬁip dung thanh thao cic cong thic sau :
a) Cic phép todn dao ham
(tv)'=u"£v
(v)' =u'v + uv'

[E) =Y "2‘”" (v = v(x) £ 0)

V ¥

b) Bao ham cia ham hop

Yy = Vyelly-

(1)
(2)

(3)

(4)
163



164

¢) DPao ham cia mot s6 ham so thudng gip

@Y =" (n= 1), (5)

(Vu) = o (6)

Biét cdch chimg minh cdc cong thite (1), (5).

B. NOI DUNG BAI HOC
Dao ham cta mét s6 ham sé thudng gap
Hoat dong ﬁl nham cho hoc sinh thidy rang néu tién hianh tinh dao ham
cua ham s6 y = X tai mot diém x tuy ¥ thi ta duoc cong thitc tinh dao ham
tong qudt. Sau d6 mudn tinh dao ham tai mot diém, cu thé tai x; thi chi cdn
thay gid tri nay vio cong thirc tong quit. Diéu d6 cho phép tranh lap lai
timg bude khi tinh dao ham tai moi diém.
Tir két qua thu dugc (,1'3]‘ = 3y%, ta muén hoc sinh du dodn dao ham cua
ham so y = x1%0 tai x tuy .
Cong thiic tinh dao ham ctia cdc him s6 thuong gap dé thuoc va dé dp
dung. Tuy nhién dé c6 ki ning thanh thao, hoc sinh phai lam nhiéu bai tap.
Vi hoc sinh chua duge hoc nhimg khai niém moé rong ctua luy thira (au =il
" % ... ) nén Pinh 1i 1 chi duge phat biéu va chimg minh cho trutng
a
hop luy thira véi s6 ma nguyén duong.
Dé co dao ham cua cdc ham s6 :
v = ¢ (hang s6),
y =X,
ta phai chitng minh riéng biét.
Két qua cta %2 nhu sau : Trude hét leu ¥ rang ca hai him s6 v = ¢ (hang s6)
vit y = x déu xdc dinh trén khoang (—= ; +00),
* Chitng minh (¢)'=0:
Gia suir Ax 12 s0 gia cia x, thi s0 gia trong (ng ca ham sd y=c¢ 1a :
Ay =y¥x+Ax)—=wx)=c-c=0.



Do do

E =0 va Jmlﬂni_; = (), tic la (¢) =0,

* Chitng minh (x)'=1:

Gia sir Ax 14 s6 gia cia x, thi s0 gia twong (ng clia ham s6 y =x la
Ay=y(x+A)—y(x)=x+ Ar—x = Ax.

Do doé

Ay . Ay s

2 pva tim 2= el ' =1.

Ax Av—0 Ax

Cén luu ¥ hoc sinh ring, vi ta chua hoc khdi niém md rong cua luy thira
(luy thira O va luy thita am) cho nén khong thé ghép cdc két qué trén vao
khang dinh ctia Dinh 1i 1 duoc.

R0 rang cdc chimg minh trén rit dé, hoc sinh ¢6 thé ty lam. Gido vién nén
hudng din dé hoc sinh ching minh coi nhu mot luyén tap viéc tim dao ham

bang dinh nghia. Nén dé hoc sinh tu lam trong hoat dong ﬁl.

] . F " i . ; 4
Hoat dong %3 mudn nhic nhd hoc sinh ring haim sd y = Jx xdc dinh
véi moi x = 0 va chi ¢é dao ham khi x > 0.

Ham s6 y = J: xdc dinh va lién tuc trén [0 ; +eo) nhung khong c6 dao
ham tai diém xy = 0. Ta lai ¢6 thém mot vi du nita chiing t6 mot ham s6
lién tuc tai mot diém chua chic da c6 dao ham tai diém dé.

Mait khiac ham s6 y = Jx xic dinh trén [0 ; +e=) nhung dao ham cua no

1 7 s " o ' - - = i P
y' = ——= chi xdc dinh v&i moi x > (. Tap xac dinh cua y’ la mét tip con

24/x

cia tip xdc dinh cuia y.

Mot ldn nita cdn luu ¥ rang, chuong trinh 16p 11 chua dé cap khai niém sé
mi dm, $6 mi phan, ... nén chua duge phép tinh dao ham nhu sau :

| 2
Tt o N R I
(¥x) = (x?) 3,1 2 2
T
Qlllx.l. e o
( X ] :(*ts} _g-r 3 _5%{;
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Dao ham ciia téng, hiéu, tich, thuong

Dinh 1i 3 cho cdc cong thifc tinh dao him cua tong, hiéu, tich, thuong. 0]
day, gido vién nén doi hoi hoc sinh phét biéu thinh 1&i dinh Ii trén, tap cho
hoc sinh hiéu va nhé cdc dinh If bing cdc cong thire chir khong phii hoc
thudc long dinh 1i. Tuy tinh hinh hoc sinh, ¢6 thé chuyén hoat dong ,?@54 lén
trén phan chiing minh, hoc sinh dp dung luén cdc cong thic trén vio cic
bai tip cu thé. Sau khi nhé va biét cich dp dung, ta mdi tién hanh ching
minh cic cong thic (1), (2), (3).

Két qui clia R4 12 y = 5x° - 2x° = y* = 1522 — 10x*

. 7.1'3

; S i
v XN = Y= !
X ¥ 2\}(;

O day, chiing ta doi hoi hoc sinh phai biét cdch chitng minh cdc cong thiic
tinh dao ham cua mot tich, mét thuong trong trudmg hop tong quit va tu
chitng minh cdc cong thitc do trong cic truong hop dac biét (chinh la két
qua cua }@QS} :
(ku)' = ku';
1% i
(—J e (v = v(x) #0).

]'_! ‘Iz

Cach lam :
1) y =ku(x).
* Gia su Ax 1a s0 gia cua x. Khi dé :
Ay = y(x +Ax) - y(x) = klu(x +Ax) - u(x)] = kAu ;
Ay Au

I S I

Ax Ax

. Ay . At . Au
* |lim —= lim |k— |=k lim —-
Ar—=0AY  Av—D\L Ax Ar—0 Ax

Vay lim 4y _ ku'(x) (dpcm).
Ar—0 Ax



2)y =l

¥V

Vi v = v(x) ¢6 dao ham va khac 0 tai x nén ¢6 mot khoang K= (x—h:x+h)
sao cho trong khoang K, v(x) ludén ludn khic khong.

* Gia sir Av la s6 giacua xsaochox + Ave K ;
1 1

v(x + Ax) - v(x)

B wWx + Ax) — v(x)

* Ay = y(x + Ax) - y(x) =

v{x)v(x + Ax)
B vix + Ax) — v(x)
X Ax

Av wx)v(x + Ax)
* Viv=v(x)coddao ham tai x (va do dé hién tuc tai x), ta co :
- v(x + Ax) - v(x) _

| vi(x),
Ar—0 Ax )
lim vix + Ax) = v(x).
Av—()
" i vix + m; - v(x) S
Suyra lim == = —4x=0 Av = — (dpem).
Axr—0 Ax lim v(x)v(x + Ax) v (x)

Ar—
Sau do6, doi hoi hoe sinh tu dua ra vi du dp dung.
Sau khi goi ¥ dé hoc sinh dua ra cdc vi du dang

( 1 ]z_[ﬁ—n*=_ 5
5x -1 Gx-1%  Gx-12

cin cho hoc sinh xét truong hop dic biét

Pao ham cta ham hgp

Trong SGK da dua ra khai niém y = f{g(x)) la ham hgp cua ham s6 v = flu)
véi u = g(x). Ta ciing ¢6 thé néi y = f{g(x)) 12 ham hap ctia hai ham s6 u = g(x)
va v = flu).
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Khdi niém ham hop va dinh Ii vé dao ham cta ham hop 1a kho, cho nén
trong SGK khong trinh bay chitng minh cua dinh Ii nay.

Két qua cua ﬁﬁ . Ham s6 y =va® + x+1 13 ham hop clia cic ham s6
}‘=\/; vi u=.1‘2 +x+1.

Ta néu cich chitng minh dinh Ii duéi day.

Dinh li
u = g(x) c6 dao ham u; tai x v = f(g(x)) codao ham y, tai x la
=
vy = f(u) c6 dao ham y, tai u = u(x) Vi = Yyl

Chirng minh. Gia sir Ax 1 s6 gia cua x. Khi dé
Au = g(x + Ax) - g(x) 14 s0 gia tuong tng cua u = g(x) ;

Ay = flu + Au) - flu) 1a s6 gia tuong ing cla y = flu).

Capersd Y. 108 dan gkt gTn Thigy A e 0 KR s Y o &Y 84
* Ax Ar  Au Ax

Tim giGi han  lim o :
Ax—0 Ax

do d6 Au = ﬂ—”_.ﬁ,r — u,0=0.

Theo gia thiét khi Ax — 0 thi o —u
Ax Ax

»

X7

Mat khéc %5 — v/ khi Ar — 0 (khi d6 Au — 0). Vi vay
I

. Ay . Ay . Au b
Im —= lim —- lim — = y,.u,.
Av—0AY  Au—0An Av—0 Ax '

" - - s i3 Ea - 4 e pt ﬁ.v r i [ @ #
bi€u do chimg to rang ton tai giéi han lim — =y, va y, = y,4,.
Ar—0 Ax ’ '

Ngudi ta chimg minh ring dinh i viin con ding trong truong hop Au = 0.

Dé hoc sinh quen din véi viéc tinh dao ham chia ham hop, gido vién nén
cho cdc bai tap tir dé dén kho, ching han :

((2x+ 31 =32x +3)%. (2x +3)" = 6(2x + 3)*;
¥ ] 5

JT—5z) =———i(1-5x) = —— e ;
(VI-5x) Tl 51 - 3%
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Sau khi hoc dao ham cua cdc ham so lugng gidc, ta thuong gip bai tap tinh
dao ham cua him s6 dang y = sin(cos 5x).

Ap dung cong thitc md rong tinh dao ham ctia ham hop, ta duoc
[sin(cos 5x)]" = cos(cos 5x).(cos 5x)’
= =sin 5x .cos(cos 5x) . (5x)°

= — 5sin Sx.cos(cos 5x).

C. BAI TAP

ay—1: b) 10 ;
a) St — 1207 + 2, b) =22 + 2x — % :
) 2x — 27 + %.r : d) —63x° + 120x* .
) 3507 = 57 (767 = 10y ; b) —4x(3x> = 1) ;

2x2 +1) " Sx2 —6x-2
)3 G o i

(x 1) (x x+1)
e) -6—n[m +i}2

JL'EL .'['2
2) 2x = 2% : T i

2 22— 5x — 2

8 2@ -2 g 32X

\j{az —x2 }3 2y(1- _r)3
a) x < 0hoicx>2; B 1=42 e e Tale,
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