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CHUONG IX. PAO HAM
BAI 31. PINH NGHIA VA Y NGHIA CUA PAO HAM
A. KIEN THU'C CO BAN CAN NAM
THUAT NGU
Pao ham tai mot diém
bao ham trén mét khoang
Hé sb goc cua tiép tuyén
Van téc tic thoi
Téc do bién doi tirc thoi
KIEN THU'C, KI NANG
Nhan biét mot sb bai toan dan dén khai niém dao ham.

Nhan biét dinh nghia dao ham. Tinh dao ham ctia mot s6 ham don gian bang dinh nghia.

Nhan biét ¥ nghia hinh hoc cua dao ham. Thiét 1ap phuong trinh tiép tuyén cua dd thi ham sé tai mot

diém thuoc d6 thi.
Van dyung dinh nghia dao ham vao giai quyét mot sé bai toan thuc tién.

Néu mot qua bong duoc tha roi ty do tir dai quan sat trén san thuong cta tod nha Landmark 81
(Thanh ph4 H6 Chi Minh) cao 461,3 m xudng mat dat. C6 tinh duoc van tdc cua qua bong khi nd cham

dat hay khong? (Bo qua stc can khong khi).
1. MQT SO BAI TOAN DAN BPEN KHAI NIEM PAO HAM
a) Van toc tiec thoi cia mot vat chuyén dong thang

HD1. Mot vat di chuyén trén mot duong thang (H.9.2). Quing duong s cua chuyén dong 1a mot ham

sb clia thoi gian t, s = s(t) (duoc goi 1a phwong trinh cua chuyén dong).

Vi tri cua vat Vi tri cua vat
tai thoi diém t,  taithoi diém t
S( t) m s(to )

Hinh 9

a) Tinh van téc trung binh cua vat trong khoang thai gian tir to dén t.

) Gisi han fim S50 o va i didu gi2

t>t, t— tO

b) Cwong do tic thoi

HD2. Pién luong Q truyén trong day dan 1a mot ham sé cua thoi gian t, c6 dang Q =Q(t).

a) Tinh cudong do trung binh cua dong dién trong khoang thoi gian tir t, dén t.

Q(t)-Q(t)
t—t

0

b) Gigi han lim cho ta biét diéu gi?

-l

2. PAO HAM CUA HAM SO TAI MOQT PIEM

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

. s f(x)—f(x
Néu ton tai gidi han hitu han lim ()—(0)
% X=X,

thi gidi han d6 duoc goi 1a dao ham cua ham sé y = f ()
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tai diém X, ki hiéu bsi f'(x,) (hoac y'(xo)), tic la f’(xo):limLf(Xo).

X—>00 X —_ XO

Cha y. Bé tinh dao ham ciia ham s6 y = f(x) tai diém X, € (a;b), ta thuc hién theo cic budc sau:
1. Tinh f(x)—f(x,).
f(x)— (%)

0

f(x)-f
3. Tim gidi han Iim(X)—(XO).

X=X X=Xy

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

Vi du 1. Tinh dao ham ctua ham s6 y = f(x) = x* +2X tai diém x, =1.
Luyén tap 1. Tinh dao ham ciia ham s& y = —x* +2x +1 tai diém X, =—1.
3. PAO HAM CUA HAM SO TREN MQT KHOANG
Tinh dao ham f'(x,) tai diém X, bétki trong céc trudng hop sau:
a) f(x)=c (clahang sd); b) f(x)=x.
Vi du 2. Tim dao ham caa ham s6 y =cx®, véi ¢ 1a hang sd.
Vi dy 3. Giai bai toan trong tinh hudng mé dau (bo qua sac can caa khdng khi va 1am tron két qua dén
chir s6 thap phan thir nhat)
Luyén tap 2. Tinh dao ham cua céc ham s sau:
a) y=x*+1; b) y=kx+c (véi k, ¢ 1a hing sd).
IV. Y NGHIA HINH HQC CUA PAO HAM
a) Tiép tuyén cia dd thi ham sb
HP4. Nhan biét tiép tuyén caa d@é thi
Chohamsé y = f (x) c6 dd thi (C) va diém P(x,; f (x,))e(C).
Xét diém Q(x; f (x)) thay déi trén (C) véi X X,.
a) Puong thang di qua hai diém P, Q dugc goi la mot cat tuyén ciia d6 thi (C) (H9.3). Tim hé s6 goc
Koo Cua cat tuyén PQ.
b) Khi X —> X, thi v tri cta diém Q(x; f (x)) trén @b thj (C) thay déi nhu thé nao?

c) Néu diém Q di chuyén trén (C) t6i diem P ma ko, ¢ gi6i han hitu han k thi c6 nhan xét gi vé vi tri
gidi han cua cat tuyén QP?

y‘
Hé s6 gdc caa duong thang di qua hai -
diém 3
. . nx,)
(X ¥:) va (X,;Y,), v6i X =X, la
7
k = y2 B yl y. "
X, =X ‘O X
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Vi du 4. Tim hé sb goc cua tiép tuyén cua parabol y = X* tai diém c6 hoanh d6 X, =-1.

Luyén tap 3. Tim hé sb goc cua tiép tuyén cua parabol y =X tai diém c6 hoanh d6 X, = >

b) Phwong trinh tiép tuyén

HDS. Cho ham s y =x* c6 d6 thi parabol (P).

a)Tim h¢ sb goc cua tiép tuyén cia (P) tai diém c6 hoanh do X, =1.

b) Viét phuong trinh tiép tuyén do.

Vi du 5. Viét phuong trinh tiép tuyén cua parabol (P):y =3x? tai diém c6 hoanh do X, =1.
Luyén tip 4. Viét phuong trinh tiép tuyén cta parabol (P):—2x’ tai diém c6 hoanh d X, =—1.

Vin dung: Ngudi ta xdy mot cdy ciu vuot giao thong hinh parabol ni hai diém c6 khoang cach 1a 400 m
(H.9.4). Po dbc cua mat cau khong vuot qua 10° (46 doc tai mot diém duoc xac dinh boi goc giita phuong
tiép x(c voi mit cdu va phuong ngang nhu Hinh 9.5). Tinh chiéu cao giéi han tir dinh cau dén mit duong
(1am tron két qua dén chix s6 thap phan thix nhat).

A \a'\ P
g eos =
P o=
N
[) -
AFT00 m Som 8
Hinh 9.4. C4u vuot thép tai nut giao Nguyén Van Cur Hinh 9.5

quén Long Bién, Ha N6i

Hwéng din. Chon hé truc toa do sao cho dinh cau la géc toa d6 va mit cit cau cay cau c6 hinh dang
parabol dang y =—ax® (v6i a la hang s6 duong). Hé s6 goc xac dinh d6 ddc cua mat cau la
k=y'=-2ax,—200 < x < 200.

Do do, |k
duogc chiéu cao giGi han tir dinh cau dén mat duong.

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

= 2a|x|<400a. Vi do déc ciia mat cau khong qua 10° nén ta c6: 400a < tan10°. Tir d6 tinh

Dang 1. Tinh dao ham bang dinh nghia

1. Phwong phap
Dé tinh dao ham cua ham sé y = f(X) tai diém x, € (a;b), ta thuc hién theo cac budc sau:

1. Tinh £(x)— f (%,).
f(x)—f (%)

0

f(x)—f
3. Tim gigi han Iim(x)—(x").

X=X, X=X,

2. Lap va rat gon ti b V6i X e (a;b), X #X,.

2. Cac vi du ren luyén Ki nang

Vi du 1: Tinh dao ham (bing dinh nghia) ctia ham s y=2x> +x+1 tai x, =2.
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Vi du 2: Tinh dao ham (bang dinh nghia) ciaham sé y=+/x*+3 tai x;vxeR

, X +x2+1-1 Khi 0
Vi du 3: Tinh dao ham cta ham s6 f (x) = X VXY tai x=0.
0 khi x=0
) . o X% + X khix<1l o
Vidu 4: Tim a,b dé ham so6 f(X)z ) cO dao ham tai x=1.
ax+b khi x >1

Dang 2. Y nghia vat Iy ciia dao ham

1. Phwong phap

©. Vadn tac tirc thoi tai thoi diém T, cua chat diém chuyén dong voi phuong trinh S =5(t) Ia

V(to):S'(to)-

®. Cuwong dé tirc thai tai thoi diém by ciia mot dong dién vai dién lugng Q =Q(t) Ia

1(t,)=Q'(t,).
2. Céac vi du ren luyén Ki niang

Vi du 1: Mot chat diém chuyén dong c6 phuong trinh chuyén dong la:
s=f(t)=t"+4t+6 (t duoc tinh bing gidy, s dugc tinh bing mét)

a) Tinh dao ham caa ham sé f (t) tai diém 1, .

b) Tinh van téc tic thoi cua chuyén dong tai thoi diém t=5.
Vi du 2: Cho biét dién luong trong mot day dan theo thoi gian biéu thi boi ham sé Q =6t +5 (t dugc tinh
bang gidy, Q dugc tinh bang Coulomb). Tinh cudng d ciia dong dién trong day dan tai thoi diém t =10.

Dang 3. Phuong trinh tiép tuyén

1. Phwong phap
Phuong trinh tiép tuyén cua do thi ham sé y=f(x) tai diém Mg(xqy,) &
y=F"(xq)(x=%)+f(Xo)-
Néu tiép tuyén c hé s6 goc k thi ta giai phuong trinh '(x,)=k tim hoanh d¢ tiép diém.
2. Cac vi du ren luyén ki nang
Vidu1: Chohamsb f(x)=x*+5c6 f'(x)=2x. Viét phuong trinh tiép tuyén véi dd thi cia ham sé tai
diém M c6 hoanh @ x, =—1.
Vi du 2: Phuong trinh tiép tuyén cia d6 thi ham sé y = f (x)=x" tai diém c6 hoanh d6 bang -1
Vi du 3: Viét phuong trinh tiép tuyén cua do thi ham s6 y = f (x)= x® tai diém ma tiép diém co tung do
bang —1
Vidu 5: Viét phuong trinh tiép tuyén ctia db thi ham sé y = f (x)=x"c6 hé sé goc bang 4.
C. GIAI BAI TAP SACH GIAO KHOA
Bai 9.1. Tinh (bang dinh nghia) dao ham cac ham s6 sau:
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a) y=x"—X tai X, =1; b) y=-x*tai x,=1.

Bai 9.2. Str dung dinh nghia, tim dao ham cac ham sé sau:

a) y=kx*+c (v6i k, ¢ 1a cac hing sb); b) y=x°.

Bai 9.3. Viét phuong trinh tiép tuyén cua parabol y =—x*+4x, biét:

a) Tiép tuyén c6 hoanh d¢ x, =1; b) Tiép diém c6 tung d6 Yy, =0.

Bai 9.4. Mot vat duoc phong theo phuwong thang dung Ién trén tir mat dat voi van tée ban dau la

19,6 m/s thi d6 cao h cua né (tinh bang m) sau t gidy duoc cho bai cong thic h=19,6t —4,9t*. Tim
van toc cua vat khi n6 cham dat.

Bai 9.5. Mot ki su thiét ké mot duong ray tau lwon, ma mat cit caa né gdm mot dudng cong cé dang parabol
(H.9.6a), doan déc 1én L, va doan doc xudng L, 1a phan dwong thang c6 hé sé goc lan luot 1a 0,5 va
~0,75. Dé tau lugn chay ém va khong bi doi huéng dot ngot, L, va L, phai c6 nhiing tiép tuyén cia cung
parabol tai cac diém chuyén tiép P va Q (H.9.6b). Gia sir goc toa do dattai P va phuong trinh cua parabol

la y=ax’+bx+c, trong d6 x tinh bang mét.

Y4

S0
"

| R 5TRR §) ‘ I i Lt‘\‘
Hinh 9.6a Hinh 9.6b

a. Tim ¢

b. Tinh y'(0) vatimb.

c. Gia sir khoang cach theo phuong ngang gitta P va Q la 40 m. Tim a.
d. Tim d6 chénh léch d6 cao gitra hai diém chuyeén tiép P va Q.

D. BAl TAP TRAC NGHIEM

Cau 1: Trong c4c phat biéu sau, phat biéu nao sau day la dung?

A. Néuhamsé Y= T X khong lién tuc tai *° thi n6 c6 dao ham tai diém do.

y="f x

B. Néu ham s c6 dao ham tai *o thi n6 khong lién tyc tai diém do.

y="f x

C. Néu ham sb c6 dao ham tai *o thi n6 lién tuc tai diém do.

y="f x

D. Néu ham sé lién tuc tai *o thi n6 c6 dao ham tai diém do.

Cau2: Cho f l1aham sé lién tuc tai x,. Dao ham caa f tai x, la:
A fx, .
f x,+h —f x,
- .
C. Iimf X, +h —f x,

h—0

B.

(néu ton tai giGi han).
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f x,+h —f X
D. lim o+t 0

—h .
lim n (néu ton tai gidi han).

Cau3: Chohamsb y=f x c6daohamtai x, 1a f’ X, . Ménh dé nao sau day sai?

fx —f x, fx,+Ax —f X,

A ' x, =Ilim . B. f' x, =lim
) X —X, Ax—=0 AX
f h — f f _f
C. 1t x, —lim—2o %, D. f/ x, —lim-—~" X —1 %
h—0 h X=X X —X,
, 3TVATX i x=0
Cau4: Chohamsd f x = . 4 . Tinh /0.
= khi x=0
4
/ 1 / 1 / 1 A A :
A 0 ==, B. f"0=—. C. /70 =—. D. Khéng ton tai.
4 16 32
2
) X“+1-1 Khi 0
Cau5: Chohamso f x = " ' X=0 Tinh £/ 0.
0 khi x=0
A. /0 =0. B. f/ 0 =1. C.f'0 :%. D. Khéng ton tai.
, XA i w1
Cau6: Chohamso f x xacdinhtrén R\ 2 boi f x =] x2—3x+2 . Tinh /1.
0 khi x =1
A f1 :g. B. f/1—1, C. f'1 =0 D. Khéng ton tai.
~ s £ z_ i x> 2 . . n .
Cau7: Chohamsé f x =1% , 1 kh! x20 Khang dinh nao sau day sai?
—X khi x <0
A. Ham sé khong lién tuc tai x =0 . B. Ham sb c6 dao ham tai x =2 .
C. Ham sé lién tuc tai x =2 . D. Ham s ¢6 dao ham tai x =0 .
) i ) x? khi x <2
Cau 8: Timtham so thuc b d€hamso f x =] 2 c6 dao ham tai x = 2.
—?+bx76 khi x>2
A. b=3. B. b=6. C.b=1 D. b=—6.
4 2 i ~ 4 3 -7 . B 3 A
Cau9: Chohamsé f x —|™ F2x+2 Khi x>0 Tim tt ca cac gié tri cua cic tham s6 m, n sao cho

nx +1 khi x <0
f x c6dao ham tai diém x=0.
A. Khdng ton tai m,n.  B. m=2, vn.
C.n=2vm. D.m=n=2.

X2

Cau10: Chohamsd f x =12
ax+b khi x>1

Khi X <1 o oz e £
—7. Tim tat ca cac gia tri cua cac tham so a, b sao cho f x

c6 dao ham tai diém x =1.

1

A. a=1b=—=. B.azl,bzi. C.azi,b:* D. azl,bzl.
2 2 2 2 2
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Cau 11;:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Céau 16:

Cau 17:

Céau 18:

Cau 19:

Céau 20:

Mot chat diém chuyén dong theo phuong trinh s(t) =t trong d6 t > 0, t tinh bang gidy va s(t)
tinh bang mét. Tinh vén téc cua chat diém tai thoi diém t =2 giay.

A. 2m/s. B. 3mfs. C. 4mlfs. D. 5m/s.

Mot vién dan duoc ban 1én cao theo phuong trinh S(t) =196t —4,9t* trong d6 t >0, t tinh bang
gidy ke tir thoi diém vién dan dugc ban 18n cao va s(t) 1a khoang cach ciia vién dan so véi mat

dat duoc tinh bang mét. Tai thoi diém van téc cia vién dan bang 0 thi vién dan cach mit dat bao
nhiéu mét?
A. 1690m. B. 1069m. C. 1906m. D. 1960m.

Mot chat diém chuyén dong c6 phuong trinh s(t)=t>—3t*+9t+2, trong d6 t >0, t tinh bang
gidy va s(t) tinh bing mét. Hoi tai thoi diém nao thi ban toc cia vat dat gia tri nho nhat?

A. t=1s. B. t=2s. C.t=3s. D. t =6s.

Van téc ciia mot chét diém chuyén dong dwoc biéu thi bai cong thic v(t)=8t+3t?, trong do
t>0, t tinh bang gidy va v(t) tinh bang mét/gidy. Tim gia tc cta chat diém tai thoi diém ma
van téc chuyén dong 1a 11 mét / giay

A. 6m/s’. B. 11m/s’. C. 14m/s®. D. 20m/s®.

. 1 sk .
Mot vat roi tu do theo phuong trinh s = > ot®, trong d6 g =9,8m/s’ 1a gia toc trong truong. Tim

van toc trung binh cia chuyén dong trong khoang thoi gian tir t (t=>5s) dén t+At Véi
At =0,001s.

A. v, =49m/s. B. v, =49,49m/s. C. v, =49,0049m/s. D. v, =49,245m/s.
Tim hé s6 goc k cua tiép tuyén cua parabol y=x? tai diém c6 hoanh d6 %
A. k=0. B. k=1 C.k=1. D. k=-1.

4 2

Viét phuong trinh tiép tuyén cua duong cong y =x® tai diém —1,-1.
A. y=-3x—4 B. y=-1. C.y=3x-2 D. y=3x+2.

Viét phuong trinh tiép tuyén cia dudng cong y = 1 tai diém c6 hoanh do bing —1.
X
A x+y+2=0. B. y=x+2. C.y=x-2. D.y=—x+2.

Viét phuong trinh tiép tuyén cia dudng cong y = x° tai diém c6 tung do bang 8.
A. y=8. B. y=-12x+16. C. y=12x-24. D. y=12x-16.

Cho ham s y = x*—3x? + 2. Viét phuong trinh tiép tuyén cta do thi ham s tai giao diém Vi
truc tung.
A y=2x B. y=2. C.y=0. D. y=-2.
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Cau 21:

Cau 22:

Céu 23:

Céu 24:

Céu 25:

Cho ham s6 y = x*—3x?+2. Viét phuong trinh tiép tuyén cua dd thi ham sé tai giao diém voi
duong thang y = —2.

A y=-9x+7,y=-2. B. y=-2. C.y=9x+7,y=-2. D. y=9x+7;y=2.
Cho ham s6 y = x® —3x? + 2. Viét phuong trinh tiép tuyén caa do thi ham sé biét tiép tuyén song
song véi duong thang y =9x+7.

A. y=9x+7; y=9x-25. B. y=9x-25.

C. y=9x-7; y=9x+25. D. y=9x+25.

Chohamsb y = x® —3x? + 2. Viét phuong trinh tiép tuyén cta d6 thi ham sé biét tiép tuyén vuéng

g6c voi duong thang y = —% X,

A. y=45x-173; y =45x+83. B. y=45x-173.
C. y=45x+173; y =45x-83. D. y=45x-83.

_, = . 1. ., . .; L 1
Viét phuong trinh tiép tuyen cua duong cong y =— bict hé so goc cua tieép tuyen bang e
X

A. Xx+4y-1=0; x+4y+1=0. B. x+4y—-4=0; x+4y+4=0.
1 1 1
C.y=—x—-4, y=——x+4. D.y=—=x.
y 4 y 4 y 4

Cho ham s6 y = x* —3x? +2. Viét phuong trinh tiép tuyén caa do thi ham sé biét cosin goc tao
boi tiép tuyén va duong thang A:4x—3y =0 bing %
A y=2y=1 B.y=-2,y=1 C.y=-2,y=-1. D.y=2y=-2.



