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Tong hop kién thic vé Pao ham cua cdc ham sé
luong giac

Chuyén dé nay cung cap day du cac cong thic va vi du vé dao ham cula céc
ham s6 lugng gidc co ban (sin, cos, tan, cot) va cdc ham sé hop tuong Ung. Day
la mot phan kién thic quan trong trong chuong trinh Toan 16p 11, la nén tang

cho viéc khdo sat ham so va gidi cac bai todn lién quan.
1. Pao ham cua ham sé y = sin(x)

a. Ham sé co ban y = sin(x)

Cong thuc: (sin x)' = cos x

Giai thich: Dao ham cla ham s6 sin(x) theo bién x la ham s6 cos(x). Diéu nay
c6 nghia la tai moéi diém trén doé thi ham sé sin(x), téc db thay déi (hay hé so

goc cla tiép tuyén) tai di€m dé bang gia tri cia ham sé cos(x) tai cung diém do.
Vi du minh hoa:

e Vi du 1: Tinh dao ham clia ham sé y = 3sin(x).
Loi gidi: Ap dung quy tac dao ham cdia mét hang sé nhan véi mét ham:
(k.f(x))" = k.f'(x).
Ta cé: y' = (3sin x)' = 3(sin x)' = 3cos X.

e Vi du 2: Tinh dao ham clia ham s6 y = x2 + sin(x).

Loi gidi: Ap dung quy tac dao ham clia mét téng: (f(x) + g(x))' = f'(x) + g'(x).
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Ta céd: y' = (x2 + sin x)' = (x?)' + (sin x)' = 2x + cos X.

b. Ham hop y = sin(u) véi u = u(x)
Cong thuc: (sin u)' = u' * cos u

Gidi thich: Day la quy tac chubi (chain rule) 4p dung cho ham sin. D€ 1dy dao
ham cula sin(u), ta |18y dao ham cla ham bén trong (u') réi nhan véi dao ham
cla ham bén ngoai (cos) theo bién u.

Vi du minh hoa:

e Vi du 1: Tinh dao ham clla ham s6 y = sin(5x).

Loi gidi: O day, u = 5x. Do d6, u' = (5x)' = 5.

Ap dung cdng thuec, ta cé: y' = (sin(5x))' = (5x)" * cos(5x) = 5cos(5x).

e Vi du 2: Tinh dao ham clla ham s6 y = sin(x3 - 2x + 1).

Loi gidi: Patu =x3-2x+ 1. Tacou' = (x3-2x + 1)' = 3x? - 2.

Ap dung cdng thiec, ta cd: y' = u' * cos u = (3x2 - 2)cos(x3 - 2x + 1).
e Vi du 3: Tinh dao ham clla ham s6 y = sin(vx).

Loi giai: BPat u = Vx. Ta co u' = (Vx)' = 1/(2Vx).

Ap dung c6ng thic: y' = u' * cos u = (1/(2Vx)) * cos(Vx).
2. Pao ham cua ham s6 y = cos(x)
a. Ham sd co ban y = cos(x)

Cong thuc: (cos x)' = -sin x

Giai thich: Dao ham cta ham sb cos(x) la ham so -sin(x). Chd y dau am trong
cong thec.
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Vi du minh hoa:

e Vi du 1: Tinh dao ham clia ham s6 y = -4cos(x).

Loi gidi: y' = (-4cos x)' = -4(cos x)' = -4(-sin x) = 4sin X.
e Vi du 2: Tinh dao ham clia ham s6 y = cos(x) - 3x.

Loi giai: y' = (cos x - 3x)' = (cos x)' - (3x)' = -sin x - 3.
b. Ham hop y = cos(u) véi u = u(x)
Cong thuc: (cos u)' = -u' *sin u
Gidi thich: Tuong ty nhu ham sin, ta 4p dung quy tac chubi. Ldy dao ham cua
ham bén trong (u') nhan véi dao ham cla ham bén ngoai theo bién u (-sin u).
Vi du minh hoa:

e Vi du 1: Tinh dao ham clia ham sé y = cos(2x + m/3).
Loi gidi: Patu =2x + m/3. Taco u' = (2x + m/3)' = 2.

Ap dung céng thic: y' = -u' * sinu = -2sin(2x + 1/3).
e Vi du 2: Tinh dao ham clia ham sé y = cos(1/x).
Loi gigi: Patu =1/x=x1tTacou' = (x 1) =-1*x2=-1/x2
Ap dung cdng thic: y' = -u' * sin u = -(-1/x2) * sin(1/x) = (1/x?)sin(1/x).

3. Pao ham cta ham sd y = tan(x)

a. Ham sé co ban y = tan(x)

Cong thuc: (tan x)' = 1 / cos?x = 1 + tan?x
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Giai thich: Ham s6 y = tan(x) cé tap xac dinh la x # /2 + kn (k € Z). Pao ham
cla no co thé dugc bi€u dién theo hai dang tuong duong. Dang 1/cos2x thuong

dung trong tinh toan, dang 1 + tan2x h(tu ich khi bién déi bi€u thuiec.
Vi du minh hoa:
e Vi du 1: Tinh dao ham clia ham s6 y = 2tan(x) - 1.
Loi giadi: y' = (2tan x - 1)' = 2(tan x)' - (1)' = 2 * (1/cos?x) - 0 = 2/cos?x.

e Vi du 2: Tinh dao ham clia ham sé y = x * tan(x).
Loi gidi: Ap dung quy tac dao ham clia mét tich (uv)' = u'v + uv'.
y' = (X)' * tan(x) + x * (tan(x))' = 1 * tan(x) + x *(1/cos?x) = tan(x) +

X/COS?X.
b. Ham hop y = tan(u) véi u = u(x)
Cong thuc: (tan u)' = u' / cos?u

Giai thich: Ap dung quy tac chubi. Ly dao ham clGa ham bén trong (u') réi chia

cho binh phuong cla cos(u).

Vi du minh hoa:

e Vi du 1: Tinh dao ham clla ham s6 y = tan(3x).
Loi gidi: Dat u = 3x, suy ra u' = 3,
Ap dung c6ng thic: y' = u'/cos?u = 3/cos?(3x).

e Vi du 2: Tinh dao ham clia ham sé y = tan(sinx).
Loi gidi: Pat u = sinx, suy ra u' = cosx.
Ap dung c6ng thic: y' = u'/cos?u = cosx/cos2(sinx).
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4. Pao ham ctia ham sé y = cot(x)
a. Ham so6 co ban y = cot(x)
Cong thuc: (cot x)' = -1/ sin2x = -(1 + cot?x)

Giai thich: Ham s6 y = cot(x) cé tap xac dinh la x # kn (k € Z). Tuong tu nhu

tan(x), dao ham cla cot(x) cling c6 hai dang bi€u dién va cé dau am.
Vi du minh hoa:
e Vi du 1: Tinh dao ham clia ham sé y = 5cot(x) + 2x2.

Loi gidi: y' = (5cot x + 2x2)' = 5(cot x)' + (2x?)' =5 * (-1/sin?x) + 4x = -

5/sin2x + 4x.

e Vi du 2: Tinh dao ham clia ham s6 y = sin(x) * cot(x).
Loi gidi: Ta c6 thé rat gon trude khi tinh dao ham: y = sin(x) * (cos(x)/sin(x))
= COs(X).

Vay y' = (cos x)' = -sin X.
b. Ham hop y = cot(u) véi u = u(x)
Cong thuc: (cot u)' = -u'/ sin?u

Giai thich: Ap dung quy tac chudi. L&y dao ham cha ham bén trong (u'), d6i

dau, réi chia cho binh phuong cua sin(u).
Vi du minh hoa:

e Vi du 1: Tinh dao ham clia ham s6 y = cot(x/2).
Loi gidi: Pat u = x/2, suy ra u' = 1/2.

Ap dung c6ng thic: y' = -u'/sin2u = -(1/2)/sin2(x/2) = -1/(2sin%(x/2)).
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e Vi du 2: Tinh dao ham clla ham s6 y = cot(ex).
Loi gidi: Pat u = e*, suy ra u' = e*.

Ap dung cdng thic: y' = -u'/sin2u = -ex/sin2(ex).

5. Bang téng hop céng thic dao ham ham sé luong giac

Ham hop (u = u(x))

(sin x)' = cos x (sinu)' =u'*cos u
(cos x)' = -sin x (cos u)' =-u'*sinu
(tan x)' = 1/cos?x (tan u)' = u'/cos?u
(cot x)' = -1/sin?x (cot u)' = -u'/sin?u

6. Vi du van dung téng hop

Céac vi du sau két hgp cac cong thirc dao ham luong gidc véi cac quy tac dao

ham cua tich, thuong va ham hop phuc tap.

Vi du 1: Ap dung quy tac dao ham cua tich

Tinh dao ham clla ham's6 y = e* * cos(2x).

Loi giai:

Ap dung quy tac dao ham cula tich (uv)' = u'v + uv' véi u = ex va v = cos(2x).
1. Tinh dao ham cula tung thanh phan:

ou' = (ex) =ex
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o V' = (cos(2x))' = -(2x)" * sin(2x) = -2sin(2x)

2. Thay vao cong thic:y' = (eX)' * cos(2x) + e* * (cos(2x))"

3. y' = ex*cos(2x) + ex * (-2sin(2x))

4. y' = eX(cos(2x) - 2sin(2x))

Vi du 2: Ap dung quy tac dao ham cua thuong

Tinh dao ham clla ham sé y = sin(x) / (x + 1).

Loi gidi:

Ap dung quy tac dao ham cua thuong (u/v)' = (u'v/- uv') / v2 véi u = sin(x) va v

=X+ 1.

1. Tinh dao ham cula tung thanh phan:

o u' = (sin x)' = cos X

ovi=(x+1)=1

2. Thay vao cong thic:y' = [(sin x)' * (x + 1) - sin(x) * (x + 1)']/ (x + 1)2
3. y'=[cos(x) * (x+ 1)-sin(x) * 1]/ (x + 1)

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

Vi du 3: Ap dung quy tac chuoi nhiéu Iép

Tinh dao ham cla ham s6 y = cos3(4x).

Loi gidi:
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Ham s nay cé thé viét lai la y = [cos(4x)]3. Day la mot ham hop nhiéu [6p. Ta
xem nd la ham u3 vGi u = cos(4x).
1. Ap dung céng thic (u3)' = 3u2 * u":
y' = 3[cos(4x)]? * (cos(4x))'
2. Ti€ép tuc tinh dao ham cla u = cos(4x). Day lai la mét ham hop.
(cos(4x))' = -(4x)' * sin(4x) = -4sin(4x)
3. Thay két qua vao budc 1:
y' = 3c0s?(4x) * [-4sin(4x)]
4. RUt gon biéu thirc:

y' = -12cos?(4x)sin(4x)
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