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Hoc la thich ngay!

BAIl GIANG: PINH NGHIA VA Y NGHIA CUA PAO HAM (TIET 1)
CHUYEN PE: PAO HAM
MON: TOAN 11 (KET NOI TRI THUC VOI CUQC SONG)
GIAO VIEN: NGUYEN CONG CHINH

v’ Nhdn biét dinh nghia dao ham. Tinh dao ham cua mot s6 ham don gidn bc%ng dinh nghia.
v’ Nhdn biét y nghia hinh hoc ciia dao ham. Thiét ldp phwong trinh tiép tuyén cia do thi ham sé tai mot
diém thugc do thi.

v Van dung dinh nghia dao ham vao gidi quyét mot s6 bai toan thuc tién.

t2Y 1. BAI TOAN M& PAU
Néu mot qua bong dugc tha roi tu do tir dai quan sat trén san thuong cua
toa nha Landmark 81 (Thanh phé H6 Chi Minh) cao 461,3m xubng mit

dat. Co tinh dugc van téc cia qua bong khi né cham dét hay khong? (Bo
qua stcc can khéng khi).

@ II. MOT SO BAI TOAN DAN DEN KHAI NIEM DAO HAM

Van téc tirc thei ctia mét vat chuyén déng thing

HD1. M6t vat di chuyén trén mot duong thang (H.9.2). Quing duong s cua

, , o Vi tri cua vat Vi tri cua vat
chuyén dong la mot ham so6 cua thoi gian t, s=s(t) (duoc goi la phuong  taithei diém £ tai thoi diém ¢
trinh caa chuyén dong). v v
a) Tinh van toc trung binh cua vat trong khoang thoi gian tir t, dén t. ¥ e =

s(t) S(t ) S(t)_s(tu)
b) Gidi han !"tnt—to cho ta biét diéu gi?
>ty -1,
Cach giai:
. .. . . s(t)—s(t
a) Van toc trung binh cua vat trong khoang thoi gian tir t, den t la v, :()t—t(o)
o

b) Khi t cang gan t,, tic 13 [t—t,| cang nho thi van toc trung binh cang thé hién duoc chinh xéc hon mic

d6 nhanh cham caa chuyén dong tai thoi diém t, .
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Cwong db tiec tho
HD2. Pién luong Q truyén trong day dan 1a mot ham sé cua thoi gian t, ¢6 dang Q = Q(t).
a) Tinh cudng do trung binh ctia dong dién trong khoang thoi gian tir t, dén t.

Qt)-Q(ty)

b) Gigi han !intnT cho ta biét diéu gi?
0 )
Céch giai:
. 1)—Qft
a) Cuong d¢ trung binh cua dong dién trong khoang thoi giantirt t, dentla I, = %?(0)
o

b) Khi t cang gan t,, tic Ia |t —t,| cang nhé thi cudng d6 trung binh cang thé hién duoc chinh x4c hon cuong
d6 dong dién tai thoi diém t, .
Nhén xét. Nhiéu bai toan trong Vat 1i, Hoé hoc, Sinh hoc.,... dua dén viéc tim gigi han dang

lim f(x)— (%)

X=Xy X— X0

, 6d6 y=f(x) 1a mot ham sé da cho.

Gidi han trén dan dén mot khéi niém quan trong trong Toén hoc, d6 1a khai niém dao ham.

Vi du:

a)Tai thoi diém

t, = 0(s);s, = O(m)

t, = 2(s); s =10(m)
g=57%_10-0

=V =

=5(m/s
t-t, 2-0 ( )

Tagoi v 1a dao ham cua quang duong theo thoi gian.
b) Tai thoi diém

t, =0(s); Q, =10(C)

t, =0,01(s)-Q, = 20(C)
Q,-01 20-10 10

_ =~ =1000(A)
t,—t, 001-0 0,01

i =i, =

Tagoi i 1a dao ham cua dién lugng theo thoi gian.
¢) Can ngay tai thoi diém
t, =1, m, =50(kg)
t, =2;m, =55(kg)
Am 55-50
A 2-1

=5(kg/mg)

R ., .. Am R ‘. .
= Cong cu do gia tri N chinh la dao ham cua khoi lugng theo thuoi gian.
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@ Ill. DAO HAM CUA MOT SO TAI MOT DIEM

Cho ham s6 y = f(x) xac dinh trén khoang (a;b) va diém x, € (a;b).

Néu ton tai gisi han hitu han

thi gi6i han d6 duoc goi 14 dao ham ciaham sé y = f(X) tai diém x,, ki hiéu boi f'(x,) (hoac y (xo)), tirc
la

f'(xo)= lim M
X—X%o X=X,

Cha y. Dé tinh dao ham ciia ham s6 y = f(x) tai diém x, € (a;b), ta thuc hién theo cac budc sau:

1. Tinh f(x)—f(X,).
f(x)— ()

2. Lap va rt gon ti s6 V6i X € (a;b), X # X, .

0

f(x)—f
3. Tim gidi han lim M
x>% X=X,

Vi du 1. Tinh dao ham ctia ham s6 y = f (x) = x> + 2x tai diém x, =1.
Céch giai:
Taco: f(X)—f@)=x*+2x-3=x"-1+2x-2=(x-1)(x+3).

VOPPPICEL I CE C

Tinh gidi han: IimM:Iirrl](x+3)=4.Vay f'1)=4.

x—1 X—=1

Trong thyuc hanh, ta thuong trinh bay ngan gon nhu sau:

/(1) = lim f(x))(‘ @ =Iim(x +2X)_3=Iimwzlxigll(x+3) —4

-1 x—1 X—-1 x—1 X—-1

Chuy. DBat h=x—Xx,, khi ¢ dao ham ctia ham sb d cho tai diém x, =1 c6 thé tinh nhu sau:

f'(1)=||m f(1+h)_f(1) X ,mf(XD+h.)—f(XD')'
h

h—0 . h=0

- [@+h)? +2(L+h) |-(1° +2)

h—0 h

(h2+4h+3)—3

=lim
h—0

= lim(h+4) =4,
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Luyén tap 1. Tinh dao ham ciia ham sé y = —x* + 2x+1 tai diém x, =-1.

Céch giai:

_ _ _y2
£'(-1) = lim f(x)—f( 1):Iim X“+2X+1+2
x—>-1 x+1 x—>-1 X+1

— 2 pa—
im 22X i BEDC=X) i 3oy 234124
x—>-1 X+1 x—>-1 X+1 x—>-1
Vay f'(-1) =4
®

X1y |v. DAO HAM CUA HAM SO TREN MOT KHOANG

HD3. Tinh dao ham f (x,) tai diém x, bat ki trong cac truong hop sau:

a) f(x)=c (clahing sd);

b) f(x)=x.
Céch giai:
: f(x)—f —
a) f'(x)=Ilim () (XO):Iim °=¢ _limo=0
X=Xy X —_ XO X=Xy X — XO X=Xy

b) f'(x,)= lim f(x))(_ io(xf’): im i‘io — lim1=1
X—>Xg — X=Xy X — 0 X—>Xg

Ham sé y = f(x) duoc goi 1a c6 dao ham trén khoang (a;b) néu no c6 dao ham f'(x) tai moi diém x

thuoc khoang do, ki hiéu la y = f'(X) .

Ngoai ra, ham s6 c6 dao ham trén khoang [a;b]khi va chi khi
f (x) co dao ham trén (a;b)

f(X) c6 dao ham phai tai x=a

f(X) c6 dao ham tréi tai x=Db

Vi du 2. Tim dao ham cua ham s y =cx?, véi ¢ 1a hang sd.

Céch giai:
Vi x, bat ki, ta co:
2 2 .
(%) = lim &% _ i SX22%) (X %)
> X=X, X% X— X,
= limc(X+X,) =c (X, + X, ) = 2CX,.

X—>Xg

Vay ham sé y =cx® (voi ¢ 1a hang s6) c6 dao ham la ham sb y = 2cx.
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Tir d6 ta c6 cong thirc tong quat (x") =n-x"*, neN”

Cha y. Néu phuong trinh chuyén dong cua vat 1a s= f(t) thi v(t) = f'(t) 1a van tdc tuc thoi cua vat tai thoi
diém t.

Cong thirc dao ham cua van toc va cuong do dong dién:

. AN
Ve =lim -7 =s(®

L AQ
Itt - A!TOE - Q (t)

Suyra v (t)=s'(t) =a (giatéc)

Vi du:

+) s(t) =4t* + 2t + 39 (m)

=V()=8t+2.1+0=10(m/s)

+) Q(t) =3t+2(C)

—1(2) =3(A)

Vi du 3. Gia bai toan trong tinh huéng mé dau (bé qua stc can caa khdng khi va l1am tron két qua dén chir s6
thap phan tha nhat).

Céch giai:

Phuong trinh chuyén dong roi tw do ciia qua bong la s = f (t) = % gt? (g lagiatdc roi ty do, lay g =9,8m/s?

). Do vay, van téc cua qua bong tai thoi diém t 1a v(t) = f'(t) =gt =9,8t.
Mt khac, vi chiéu cao cua toa thap 1a 461,3 nén qua bong s& cham dét tai thoi diém t,, véi f(t)=4613.

T do, ta co:

4,9t =46L3 < t, = /%153 (giay).

Vay van tdc cua qua bong khi né cham dat Ia:

461,3

v(t)=9,8; =9,8- ~95,1(m/s).

Luyén tap 2. Tim dao ham ciia cac ham sé sau:
a) y=x"+1;
b) y=kx+c (véik, ¢ la cac hang sd).

Céch giai:

a) V&i x, bat ki, ta co:
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Vay ham sé y = x? +1 c6 dao ham laham sb y = 2x

b) Vi x, bét ki, ta co:

(%) = lim f(x)— (%) _lim kx+c—(kx, +¢)
im R i KX X)
X—)XO X_XO X—)XU X_XO X—)XO

Vay ham sé y =kx+c (voi k,c 1a céc hang s6) c6 dao ham laham sé y' =k
Vi du: Tinh dao ham bang dinh nghia
Q) y=x%x,=1

b) y =+/x;x, =4
1

C) y=—;X%=-2

)y M

Céch giai:

a)

3_
£y = lim X =2

x>l X—=1

=lim(x* +x+1) =3

Xx—1

Theo CT: (x3)’ =3x*= f'()=3-(1)* =3

b) £'(4)=lim¥*=2 _fim—L -1
o4 X—4 ot x+2 4
1 11
Theo CT: \/§’=—:>f'4 - =
(== ==
1.1
¢ f(<2)=lim*X 2 _|jm—* __1
x>2 X+2 o22X(x+2) 4
Theo CT: (EJ =—i2: f’(_2)=_%:_1
X X (2 4
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