Chuong 3. Dao ham va vi phan
cta ham s6 mét bién

Hoang Anh Quén

Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha No&i



Muc luc

1. Dao ham va vi phan cip mét
2. Dao ham mét phia, dao ham theo tham sb

3. Bai tap v& nha



Dao ham va vi phan cap mot



3BluelBrown, Essence of calculus

Link
Timestamp 5:33-5:34 and 8:08-8:41


https://youtu.be/9vKqVkMQHKk

Dinh nghia

Dinh nghia 1. Cho ham s6 y = f(x) xac dinh trong khoang (a, b).
Ham sb £(x) kha vi tai diém ¢ thudc (a, b) néu tén tai gidi han (hitu han)
im (=) o B
x=c  X—C Ax—0AXx
Khi d6, sb A dugc goi la dao ham clia ham sb f(x) tai x = ¢, ki hiéu I3
f'(c) = A.

Dinh nghia 2. Néu ham sb f(x) kha vi tai moi diém x € (a, b) thi ta ndi
f(x) kha vi trong khoang (a, b).

Nhan xét.
1. Gia sir ham sb f(x) kha vi tai x = c. Khi dé db thi clia dudng thing
y = f'(c)(x — ¢) + f(c) 1a tiép tuyén chia db thi ham sb y = f(x).

2 Néu lim () =f(c)

X—>C X —C
tiép tuyén cta f(x) tai x = ¢ vudng géc véi truc hoanh.

= 00, ta néi f(x) c6 dao ham v6 cling va



Bai tap 1. Tinh cic dao ham cla cdc ham sé sau

f(x)=M; g(x)=2x; h(x)=x% k(x)==; p(x)=sinx



Cac cong thidc tinh dao ham co ban

Cho mét hing sb c va f(x), g(x) I3 hai ham sb kha vi tai diém x. Khi d6

Nhan xét. M&t meo dé nhé diu cbng/trir trong cbng thiic dao ham cua
f-gva é 13 thay mét vai ham sb don gian vao biéu thic, vi du

f(x) =1, g(x) = x.



Dao ham cia ham hop

Dao ham clia ham hgp y = f(g(x)) dugc tinh theo cdng thiic

ve = f'(g(x)) - g'(x)

Bai tap 2. Cho f(t) = t?, g(t) = t + 5. Tinh dao ham (theo bién x) ctia
ham s6 f(g(x)).



Dao ham cia ham ngugc

Néu ham sb y = y(x) c6 ham nguoc x = x(y) va y/ # 0, ta suy ra

x'*l
%

Bai tap 3. Tinh dao ham cta ham sb m(t) = arcsin t trén mién xac dinh
E=(-1,1).
Bai lam.
Nhan xét: ham s& m(t) cé mién x4c dinh E va mién gid tri F = (55, Z).
Do d6 m € [%ﬁ,g] suy ra cosm > 0.
Ham nguoc cta m(t) dugc xac dinh bdi cong thic t(m) = sinm. Chi y
rang t'(m) = cosm # 0 (cmt). Vay nén dao ham clia ham s m(t) la
1 1 1 1
o t(m)  cosm  \/1_ginZm V1-t2




Mot s6 dao ham co ban - gido trinh trang 126

Nhan xét. Ta da biét (x*)’ = ax®~!. Hay tinh dao ham (theo bién x)
ctia ham sb f(x) = u® vé6i u 13 mot ham sb theo bién x.

Tra 15i. Ta viét f(x) = m(u(x)) trong d6 m(t) = t*. Ap dung céng thiic
dao ham cla ham hgp, ta ¢

f'(x) = m'(u(x)) - v (x) = au*



Bai tap 4. Tinh dao ham cla cdc ham s6 sau

a) m(x) =vx2+4x+1
b) n(x) =In(x*+7x+2)
Q) p(x) = ( — %)
d) g(x) = sin* (5 — x?)



Bai tap 5. Tinh dao ham cda cdc ham s6 sau

a) m(x) = sin® x 4 cos* x
b) n(x) = X/~

c) p(x) = |sinx|

d) g(x) = log, 7

Goi y. St dung bién d6&i u¥ = e"vv v

ul = V2.
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M®6i quan hé giifa tinh kha vi va tinh lién tuc

Dinh ly 1. Cho ham sb f(x) kha vi tai x = c. Khi d6 ham f lién tuc tai
X =c.

C3u héi. Biét ring ham g lién tuc tai x = ¢, 6 thé suy ra g kha vi tai

x = ¢ hay khdng?
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Cau hodi nang cao

Chi ra mét ham sb khong lién tuc tai 1 diém.

Chi ra mét ham sb khdng lién tuc tai 2 diém.

Chi ra mét ham s khéng lién tuc tai vé han diém diém.

Chi ra mét ham s khéng lién tuc tai tht ca diém.

Chi ra mét ham sb lién tuc trén R nhung khéng kha vi tai 1 diém.

Chi ra mdt ham sb lién tuc trén R nhung khong kha vi tai 2 diém.

No o s~ w DN =

Chi ra mét ham sb lién tuc trén R nhung khéng kha vi tai vd han
diém diém.

8. Chi ra mot ham sb lién tuc trén R nhung khéng kha vi tai tit c3
diém.
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Cho ham sb f. Tich sb f(x)Ax xét tai diém x dugc goi |13 vi phan cla
f(x), ki hiéu 13 df. Ta cé

df = f'(x)Ax.

Xét ham sb g(x) = x, theo dinh nghia trén, ta c6 dg = g’(x)Ax hay
dg = Ag. Diéu dé suy ra dx = Ax.
df

Vay nén df = f'(x)dx va f'(x) = e
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Dao ham mot phia, dao ham
theo tham s6




Dao ham mot phia

Dinh nghia 3.

Cho ham sb f(x). Ham sb f(x) tb
. f(c+Ax)—f(c)

'(c)= 1

7(C) Ax[;nO* Ax

n tai dao ham trdi tai x = ¢ néu

tdn tai.

Cho ham sb f(x). Ham s f(x) ton tai dao ham phai tai x = ¢ néu
f Ax)—f
flc)= tim (eTANZF(O)

Ax—0+ Ax

ton tai.

Dinh ly 2. Ham s f(x) kha vi tai x = c khi va chi khi ' (c) = f{(c)
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Bai tap 6. Cho ham sb f(x) théa man

f(x):{ x3 néux§X0

ax+b néux>x

Tim a, b sao cho ham sb f(x) lién tuc va kha vi tai x = xo.
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Dao ham theo tham sb

Cho x = f(t),y = g(t) trong d6 t 13 mét tham sb. Khi dé ta c6

,_dy _g(1)
T d T ()

Bai tap 7. Tinh gia tri y/ theo tham sb t trong céc y sau day

a) x =acost,y =asint

b) x =a(l —sint),y = a(1l — cost)
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BTVN bubi 05

N&i dung:
e Y 1 dén y 15 bai tap 3 trang 136 sich Nguyén Dinh Tri, Toan hoc
cao cAp, tap 2, phép tinh gidi tich mét bién sb
e 20 bai trong bai tap 1 dén bai tap 33 trang 71 séch Nguy&n Thiy
Thanh, Bai tap Toan Cao Clp Tap 2

Yéu cau:

e Tém tit dé bai va trinh bay 15i gidi cho cic bai toén
e Chup hoic scan tit ca phan bai lam, gbp vao mét file pdf
duy nhAt (st dung app Lens, CamScanner, ...)

e D3t tén file theo ding format, mot tén vi du la
PhieuBaiTap05_HoangAnhQuan_17001234.pdf

e Nop bai tap trén Google Classroom trudc thoi han
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