Vidocu.com - Chia sé tai liéu hoc tap mién phi

I. Cac quy tac tinh dao ham co ban

Pé tinh dao ham cua cadc ham s6 phuc tap, truéc hét ching ta can nam ving
cac quy tac ca ban ap dung cho cac phép todn cong, trir, nhan, chia.

1. Pao ham cua tong va hiéu hai ham sé

e COng thuc:(u+v)' =u"+v'va(u-v)' =u'-v

e Giai thich: Dao ham cla moét téng (hoac hiéu) bang téng (hodc hiéu) cac
dao ham.
e Vi du 1: Tinh dao ham clia ham s6 y = x3 + sin(x).
Loi gidi: Ap dung quy tdc dao ham cua téng, ta cé:
y' = (x3)' + (sin(x))' = 3x2 + cos(x).
e Vi du 2: Tinh dao ham clla ham s6 y = x* - Vx.
Loi gidi: Ap dung quy tac dao ham cda hiéu, ta co:

y'=(x4)' - (VX)' = 4x3 - 1/(2VX).
2. Pao ham cua tich hai ham sé
e Cong thuc:(u.v)' =u'.v + u.v'

e Cong thic hé qua (dao ham cua hang sé nhan véi ham sé):(k.u)' =
k.u' (v6ik la hang so)

e Gidi thich: Dao ham cua tich hai ham sé bang dao ham ctda ham th nhat
nhan véi ham th hai, coOng véi ham th& nhat nhan véi dao ham cla ham tha

hai.
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Vi du 1: Tinh dao ham clia ham s6 y = x2.sin(x).
Loi gidi: Pat u = x2 va v = sin(x). Ta cé u' = 2x va v' = cos(x).
Ap dung cdng thuec, ta dugc: y' = (x2)'sin(x) + x2(sin(x))" = 2x.sin(x) +

x2.cos(x).

Vi du 2: Tinh dao ham clia ham s6 y = 5x3.

Loi gidi: Ap dung céng thic hé qua, ta cé: y' = 5.(x3)' = 5.(3x2) = 15x2,

. Pao ham cua thuong hai ham sé

Cong thuc:(u/v)' = (u'.v - u.v') / v2 (véiv = 0)
Cong thuc hé qua dac biét:(1/v)' = -v' / v2 (vGi v # 0)

Giadi thich: Pao ham cla mot thuong dugc tinh bang (dao ham cuda ti nhan
véi mau, trir di t& nhan véi dao ham cla mau), tat'cad chia cho binh phuong

clia mau.

Vi du 1: Tinh dao ham clia ham séy = (2x + 1) / (x - 3).
Loi gidi: Patu =2x + lvav=x-3.Tacéu' =2vav' =1.
Ap dung céng thurc, ta duoc:

y'=[(2x + 1)'(x-3)-(2x + 1).(x-3)"1/(x-3)?
y'=[2(x-3)-(2x+ 1).1]/ (x - 3)?

y'=(2x-6-2x-1)/(x-3)2=-7/(x-3)2

Vi du 2: Tinh dao ham clia ham s6 y = x / cos(x).
Loi gidi: Ap dung céng thiac dao ham caa thuong:
y' = [ (x)'.cos(x) - x.(cos(x))' 1/ cos?(x)

y' = [ 1.cos(x) - x.(-sin(x)) 1/ cos?(x)
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y' = (cos(x) + x.sin(x)) / cos?(x).

Il. BAng dao ham cua cac ham soé co ban

Duéi day la bang tong hgp cdéng thirc dao ham cla cadc ham sé so cap thuong

gap ma hoc sinh can ghi nhé.

Pao ham y' = f'(x)

y = ¢ (hang so) y'=0

y=x"(n€N,n>1) y' = n.xn-1

y = VX y'=1/(2Vx)

y = sin(x) y' = cos(x)

y = cos(x) y' = -sin(x)

y = tan(x) y' =1/ cos?(x) =1 + tan?(x)

y = cot(x) y' = -1/sin%(x) = -(1 + cot?(x))

I1l. Pao ham cua ham s6 hop

Day la phan kién thic trong tam, gilp gidi quyét cac bai todn dao ham phuc tap

hon.
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1. Khai niém ham sé hogp

Néu ham s u = g(x) cé gia tri thudc tap xac dinh cla ham s6 y = f(u), thi ta co
thé I1ap mot ham s6 mdéi, goi la ham hop cla f va g, xac dinh bdi cong thic y =

f(g(x)).

e Vi du: Cho ham sé y = (3x + 2)°. Ta c6 thé xem day la ham hgp véi u = g(x)

=3Xx + 2vay = f(u) = us.
2. Quy tac tinh dao ham cta ham sé hop (Quy tac xich)

e Cong thuc: Néu y = f(u) véi u = g(x) la ham sbé hop y = f(g(x)), thi dao ham

cla y theo x dugc tinh nhu sau: y'x = y'u . U'x

e Giai thich: D€ tinh dao ham cla ham hop, ta [dy dao ham clia ham s6 "bén
ngoai" (ham f) theo bién trung gian u, sau dé nhan véi dao ham ctia ham sé

"bén trong" (ham g) theo bién x.

e Vi du 1: Tinh dao ham clla ham s6 y = (x2 + 3x)%.

Loi gidi:

Dat u = x2 + 3x. Khi dé, y = u*.

Ta cO: y'vu = 4u? va u'x = 2x + 3.

Ap dung quy tac xich:'y'x = y'u . U'x = 4u3. (2x + 3).

Thay u = x2 + 3x tré lai, ta dugc: y' = 4(x% + 3x)3(2x + 3).
e Vi du 2: Tinh dao ham clla ham s6 y = sin(5x - 1).

Loi gidi:

Pat u = 5x - 1. Khi dé, y = sin(u).

Ta cé: y'v = cos(u) va u'x = 5.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 4 /7



Ap dung quy tac xich: y'x = y'u . U'x = cos(u) . 5.

Thay u = 5x - 1 trd lai, ta dugc: y' = 5cos(5x - 1).

3. Bang cdng thic dao ham clua cac ham sé hop thuong gap

TU quy tac xich, ta c6 thé suy ra bang cong thirc dao ham cho cac ham hogp

théng dung.

Ham hop y =

f(u(x))

y =un
y =Vu
y = sin(u)
y = cos(u)
y = tan(u)
y = cot(u)

y' = n.u"1,
uI

yl = ul/
(2Vu)

y' = cos(u)

y|=u|/

cos?(u)

yl =-uI/

sin?(u)
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y=(x3-1)5>y' =5(x3-1)4(x3-1)" = 5(x3 -

1)4.(3x2) = 15x3(x3-1)*

y=v(x2+4)->y' =(x2+4)/((2V(x* + 4)) =

2X /[ (2V(x2 + 4)) = x [ V(X% + 4)

y = sin(x2 + x) » y' = cos(x2 + x).(x2 + x)' =

(2x + 1)cos(x? + x)

y = cos(1/x) » y' = -sin(1/x).(1/x)" = -sin(1/x).(-

1/x2) = (1/x?)sin(1/x)

y = tan(3x) » y' = (3x)' / cos?(3x) = 3/

cos?(3x)

y = cot(vx) » y' = -(VX)' / sin?2(Vx) = -[1/(2VX)] /
sin2(vx) = -1 / (2vVx.sin2(Vx))
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IV. Bai tap van dung téng hop
Dudi day la mot so bai tap két hop nhiéu quy tac dé ren luyén ky nang.

1. Bai 1: Tinh dao ham cla ham s0 y = x3.cos(2x).
Loi giai:
bay la dao ham clia moét tich u.v vGi u = x3 va v = cos(2x).
y' = (x3)'cos(2x) + x3(cos(2x))’
Ta co (x3)' = 3x2.
PE& tinh (cos(2x))', ta dung cong thic dao ham ham hop: (cos(u))' = -sin(u).u'.
(cos(2x))' = -sin(2x).(2x)"' = -2sin(2x).

Vay, y' = 3x2.cos(2x) + x3(-2sin(2x)) = 3x2cos(2x) - 2x3sin(2x).

2. Bai 2: Tinh dao ham clia ham s6 y = (sin(x) + 1) /(cos(x) - 1).
Loi gidi:
bay la dao ham cua moét thuong u/v.
y' = [ (sin(x) + 1)'.(cos(x) - 1) - (sin(x) + 1).(cos(x) - 1)' ]/ (cos(x) - 1)
Ta c6: (sin(x) + 1)' = cos(x) va (cos(x) - 1)' = -sin(x).
y' = [ cos(x)(cos(x) - 1) - (sin(x) + 1)(-sin(x)) ]/ (cos(x) - 1)
y' = [ cos?(x) - cos(x) + sin?(x) + sin(x) ]/ (cos(x) - 1)2
Vi cos?(x) + sin?(x) = 1, nén:

y' = (1 - cos(x) + sin(x)) / (cos(x) - 1)2.

3. Bai 3: Tinh dao ham cla ham s6 y = tan3(x?).
Loi giai:
bay la ham hgp dang y = u3 véi u = tan(x?).

y' = 3u?. u' = 3tan?(x?).[tan(x?)]".
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Bay gio ta can tinh [tan(x?)]'. Day lai la mét ham hgp dang tan(v) véi v = x2.
[tan(x?)]' = V' / cos?(v) = (x?)' / cos?(x?) = 2x [ cos?(x?).
Két hop lai, ta co:

y' = 3tan?(x?) . [2x / cos?(x?)] = (6x.tan?(x?)) / cos?(x?).
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