§2. CAC QUY TAC TINH DAO HAM (3 tiét)

[ - MUC TIEU
o Vé kién thitc
Gidp hoc sinh
— Hiéu cich ching minh céc quy tic tinh dao ham ca tong va tich cac ham so ;
— Nhd hai bang t6m tit vé dao ham clia mot s6 ham so thudng gip va cdc quy
tac tinh dao ham cua tong, hiéu, tich, thuong céc ham so.
o Vé ki ndng
Gitip hoc sinh van dung thanh thao cic quy tic tinh dao ham va hai cong thitc
tinh dao ham clia him s6 hop v = #"(x) va y =m ;

I1 - NHONG PIEU CAN LUU Y
» Dé giam nhe kién thic, cdc tic gia khong dua vao cong thie tinh dao ham

ctia ham so vy =3/x, khong yéu cdu chimg minh cdc cong thie tinh dao ham
ctia mot thuong hai haim s6 va dao ham cta ham s6 hop.

« Khi chitng minh quy tac tinh dao ham cta y = fix) = u(x).v(x), cdc tic gia da
tinh Ay theo dinh nghia (tai diém x tuy ¥ thudc J va iing véi Ax) nhu sau :
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A =ulx + Ax) —u(x), suy ra w(x +Av) =u(x)+ Au ;
Av=v(x + Ax) = v(x), suy ra v{x+ Ax) = v(x) + Av. Do do
Ay = flx + Ax) — fix) = ulx + Ax).vix + Ax) — u(x).v(x)

= [u(x) + Au].[v(x) + Av] — w(x).v(x). (1)
(Trong SGK 2000 da cong nhan két qua (1)).
Khi chiing minh cdc¢ quy tic tinh dao hiim cua téng cdc ham s6 va cla thuong
hai ham s0, ta cling 1ap ludn tuong .
« Chi ¥ rang viéc chimg minh dao ham cua thuong hai him s6 nhu sau la
khong chinh xac :

Vi y = — (theo gia thiét cac ham s6 u va v 6 dao ham véi v # () nén
v

u=y.wv.
Ap dung quy tic tinh dao ham clia mot tich, ta cé
u'v =y’ ,

' U ! U 1 H ] 1
u=yv+y & Y¥y=H——V & yVv=——— &y =
v v v

u'v— '
2

Cich chimg minh nay khong chinh xdc & cho : ta chua chitng minh duoc ham

sbh v = % ¢6 dao ham nén chua thé dp dung duge quy tic tinh dao him cla
tich y.v va do dé chura viét duoc w'=v'v+ ',

« V& ham s hop va dao ham cta ham s6 hop :

Mot cich chinh xdc, khdi niém ham s6 hop phai duge dinh nghia nhu la
tich ctia hai dnh xa. Cu thé, cho him s6 u : D — R va f: D; — Rsao cho
u(D) < Dy Khi d6 ham s6 g : D — R xdc dinh bai g(x) = flu(x)] goi la ham
s0 hop cua ham s6 f va ham s6 wu, ki hiéu lag = f o u. Nhu vay, ta ¢6 (xem
thém phéin bo sung kién thiic):

2(x) = (f oulx) =flulx)] p-—% >Df- ! >R

R6 rang dinh nghia nhu trén 14 rat kho hiéu déi véi hoce sinh. Do dé cdc tic
gia da lua chon giai phdp cé tinh su pham 1a

— Chi xét cdc ham s6 cho boi biéu thic.



— Cho hai ham s6 y = f(u) va u = u(x). Khi d6 ham s6 hgp ciua hai ham s&
nay 1a him s6 cho bdi biéu thic g(x), trong do g(x) ¢6 duge bang cach thay
thé bién u trong f(u) bai biéu thitc u(x).
— Tap xéc dinh cia ham s6 hop v = g(x) néi trén duoc hiéu nhu da quy udc
vé tip xdc dinh ctia hiim s6 cho bai biéu thic.
V@i tinh thin dé cdc tic gia da gidi thiéu khai niém ham s6 hop thong qua
mot vi du cu thé : Cho cdc ham s6 flu) = u® va u(x) = 24 3y +1, khi thay u
trong biéu thitc &’ boi biéu thie u(x), ta duoe ham s& hop g(x) = (& + 3x + 1),
Sau dé khdi quat hod dé duge khdi niém him s6 hop (dinh nghia nay chi phii
hgp v6i cdc ham s6 cho biing biéu thiic) :
Cho hai ham s6'y = fiu) va u = u(x). Thay bién u trong biéu thitc flu) boi biéu
thite u(x), ta dicoc biéu thite flulx)). Khi dé ham sé'y = g(x) vai g(x) = flu(x)] goi
la ham 56 hop cia hai ham 56 fva u ; ham sé u goi la ham sé trung gian.
Do viée chimg minh quy tic tim dao ham cia ham s6 hop nam ngoai chuong
trinh THPT nén SGK da thira nhin cong thic

F) = {f )} =f"Tu(x)]. w'(x), (vietgonla g'=f," u). (2)
Trong thuc hanh, hoc sinh can luu ¥ hai dang déc biét cua ham s6 hop la

1) y=[ux)]" (ne N, n=2)cé dao ham la y' = nfu ()] " 1w, hay viét tat

I (") = n" '’ DE don gian, [u(x)]" trong SGK dugc viét la u"(x).

|
24ju(x) '

2) v = +fu(x) (u(x) > 0) ¢6 dao ham la y' = u'(x), hay viét tat la

|
(W) = —=ut'.
" EJEH

Chitng minh 2)

Néu dat y = flu) = Vi, &d6 u = u(x) thi ta c6 ham s6 hop
y = g(x) = flu(0)] =fu(x) .
Ap dung dinh 1i 4, ta ¢6

£'() =f"u(x) ).u'(x) ha}f[du{.r}]= 5 : 4'(x).

u(x)
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[11 - GOI Y VE DAY HOC

* Du kién phdn phai thoi gian

Bai nay du kién dugc thuc hién trong 3 tiét vdi ndi dung gidng day nhu sau :
Tiét 1 va 2. Muc 1, muc 2 vamuc 3 ;

Tiét 3. Muc 4.

* Goi ¥ vé edc hoat dong trén lop

Cac hoat d:}ngJH1|, H2
thao quy tic tinh dao him cia tong, hiéu, tich va thuong cic ham sé, déng
thoi on tap dugce cic cong thiic tinh dao ham cua cdc ham s6 thuong gap.

E]a)?;

b)Véimoixe R, tacod

H3| va [H4| nhim gitp hoc sinh van dung thanh

-

2
X -1
: =Lt hay 2(x) =1+ flx).
x+1 x+1
Lay dao ham hai v€, ta duge g'(x) =1 '(x).

Chii y

1) O day hoc sinh chua hoc dao him cha thuong hai ham s6 nén phai gia
thiét cdc ham s6 f{x) va g(x) c6 dao ham va khong duge sir dung quy tac
tinh dao ham ciia mot thuong dé chitng minh riang f'(x) = g'(x).

2) Trong IEI phin b), ta dd sir dung mot tinh chit hién nhién 1 néu hai
ham s6 sai khdc nhau mot hing s trén mot khoang thi dao ham cta
chiing (néu cd) la bang nhau trén khodng do.

@Sai, vi da van dung sai cong thitc tinh dao ham cua mot tich hai ham s6.

@ a) Ta co (evw)' = [(wv)w] = (uv)'w + (uv)w'
=(u'v+uvw+uvw'
=u'vw + uv'w + uvw'.
b) Ap dung. ' = —x(4x" + 3x —4).
a) VGi u =1 va v = x, thay vio cong thic trong dinh 1i 3 ta duge diéu phai
chiing minh.
b) Tuong tu nhur a) véi 4= 1 va v = v(x) thi ta dugce diéu phai chimg minh.
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@ Muc dich. Gitp hoc sinh lam quen véi quy tic tinh dao ham cuia thuong.

A T
Tl (o g Y
@x -1y

Muc dich. Ciing ¢ khdi niém ham sé hop.
Tra loi. flu(x)] =x -1, xéc dinh trén nira khodng [1 ; +e=).
Muc dich. Gitip hoc sinh suy ra hé qua 2.
Trd loi. a) y = Ju(x) Ia ham s6 hop cia ham s6 fiu) = Yu va ham s6

trung gian u = u(x).

i 1 1 .
b) Dé thiy f'(#) = —= nén f '[u(x)] =——=—. Ap dung cdng thic tinh
2Ju 2. Ju(x)

u'(x).

dao ham cua ham so hop, ta co («,fl{(_\.’))'Ef'(h‘}.ﬂlf,,\'] =

i x)

IV —GOI'Y TRA LOI CAU HOI VA BAI TAP

16. a)—1; b) 10 ; c) 8.
3 3 |
17, a)Sx* - 12 +2 - : i L R
2Jx 3
c}_r3—,f2+x—]; d) 4 :
a+ b

18. a) 2x (% + ) (7% + 1)
Chii ¥. Chua duoc phép sir dung quy tac tinh dao ham clia ham sé hop, vi dén
ltic nay hoc sinh chua hoc dén quy tac dé.
Trong trudng hop nay, ta viét (" + )7 = (x" +x)(x" +x), roi tinh dao ham cia
mot tich hai ham s6.

.- 2 R S . .. 3 .
Hodc viét (,r? +x) = TIEE Ser x~, 101 tinh dao ham cta mot tong cic ham so
va rit gon.

2
b) 4x(=3x" + 1) ; o2
(X" =1)°
T o) X1, ) 2000 +x- 1)
(x® + x + 1) L lr
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19. a)32(x—x)’(1-2x0); b

.
EIE\G .
2

b 3-x . d) a
244(1 — 0’ ==y
20. Vi f'(x)= ‘—_' i ta ol gl bl phuomg finh — >~ 2.J3% — 9.
Jxs —2x x2 = 2x
Ta co

s x < (0hoac x > 2
i Ll N o ﬁ{ ~

= =2y I, (e )

x<0hoicx>2

= §nf5 3+J§1

h 7 hoac x 2

2
45,,.)

Viay tap nghiém cua bt phuong trinh da chola  (—ee; 0) U { 5



