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CHUONG IX. DAO HAM
BAI 31. DINH NGHIA VA Y NGHIA CUA PAO HAM
A. KIEN THU’C CO' BAN CAN NAM
THUAT NGU
Dao ham tai moét diém
Dao ham trén mot khoang
Hé s6 gbc cla tiép tuyén
Van tdc tire thoi
Toc d6 bién dbi tire thoi
KIEN THU'C, Ki NANG
Nhan biét mot s6 bai toan dan dén khai niém dao ham.
Nhan biét dinh nghia dao ham. Tinh dao ham cta mdt s6 ham don gidn bang dinh nghta.
Nhan biét y nghta hinh hoc clia dao ham. Thiét |1ap phwong trinh ti€p tuyén cha d6 thi ham sé tai
mot diém thudc do thi.
Van dung dinh nghta dao ham vao giai quyét mot s6 bai todn thuyc tién.
Né&u mét qua bong duoc tha roi tu do tir dai quan sat trén san thwong cla toa nha Landmark
81 (Thanh phd H6 Chi Minh) cao 461,3 m xudng mat dat. Co tinh duwgc van tdc cdia qua bdng khi nd
cham dat hay khéng? (B qua strc can khéng khi).
1. MOT SO BAI TOAN DAN BEN KHAI NIEM DAO HAM
a) Van tac tirc thoi cia mot vat chuyén dong thang
HD1. Mot vat di chuyén trén mot duwong thang (H.9.2). Quang duong s cla chuyén ddng 1a mot
ham sé cua thdi gian t, s = s(t) (dugc goi la phuong trinh clda chuyén dong).

o

Vi tri cla vat Vij tri cua vat
tai thoi diém t, taithoi diém t

¥ v

A

s(t)-s(t;)

Hinkh 9.2
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a) Tinh van téc trung binh cla vat trong khoadng thoi gian tir to dén t.

b) Gi&i han im0 75(0) e bt disu gi?

1>t t—t,
L& gidi
s(t)—s (tO )

a) Van toc trung binh cla vat trong khoang thoi gian tir to dén tla: v, =
t—t,

b) Gidi han limM cho ta biét v:lim—s(t)_s(to)
=1 t—to =N t_to

b) Cwong do tirc thoi
HD2. Dién lvgng Q truyén trong day dan |a mét ham sé cla thoi gian ¢, cé dang O =0(?).

a) Tinh cwong do trung binh cta dong dién trong khodng thoi gian tir ¢, dén ¢.
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t)y—Q\¢ e
b) Gidi han limLQ(O) cho ta biét diéu gi?
t—>1, t_to
Lo gidi
1)y— 0O\t
a) Cuong do6 trung binh / =LQ(O)
t—t,

b) Gi¢i han nay cho biét cuérng d6 dong dién tai thoi diém ¢, .

Nhan xét. Nhiéu bai todn trong Vat |i, Héa hoc, Sinh hoc,... dua dén viéc tim gidi han dang

lim f(x)_f(xo)

XA)XO x —_ x(]

, 0d6 y= f(x) la mdt ham sé da cho.

Gidi han trén din dén mot khai niém quan trong trong Toan hoc, d6 |a khai niém dao ham.
2. DPAO HAM CUA HAM SO TAI MOT BIEM

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

. ) fx
N&U ton tai gi6i han hiru han Tim 2.~/ (%)
X=X, X=X,

thi gidi han dé duoc goi 1a dao ham cda ham s6

y = f(x) tai diém x,, ki hiéu b&i f"(x,) (hodc y'(xo)), tirc 13 f'(xo):nmLf(xo).

X—>0 X — xO

Chu y. DE tinh dao ham clia ham s6 y = f(x) tai diém x, € (a;b), ta thuc hién theo cac budc sau:
1. Tinh £(x) -/ (x,).
’ f(x)_f(xo)

2. Lap va rat gon ti sé voi x e(a;b),x #x,.

o

X=X,

3. Tim gidi han fim L=/ (%)
>N X—X,

Vi du 1. Tinh dao ham clia ham s8 y = f(x) = x* +2x tai diém x, =1.
Lo gidi

Tacod: f(x)—f(D)=x"+2x-3=x"-1+2x-2=(x=1)(x+3).

fO)=fO) _=DE+d)

x—1 x—1

f(x)_lf(l) =lim(x+3)=4.
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Véi x#1,

Tinh gidi han: lim—————=
x—1 X —

vay f'(1)=4.
Trong thyc hanh, ta thudng trinh bay ngan gon nhu sau:

f)=£(0) _
x-1

x—1

G R o

x—l x—1 x>l x—1

(1) =lim

x—1

lim(x+3)=4.
Chuy. Dat h=x—x,, khi d6 dao ham cta ham s6 da cho tai diém x, =1 c6 thé tinh nhu sau:

- h—0 h h—0

(h2+4h+3)—3

= lim(h-+4) = 4.
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Luyén tap 1. Tinh dao ham clia ham s8 y = —x” +2x +1 tai diém x,=-1.

Lo giai
Tacdy=—x"+2x+1= ) =(-2x+2)
Dé tinh dao ham tai diém x, =—1, tathay x=—1 vao y': y'(-1)=(=2(-1)+2)=4
Vay dao ham clia ham s6 y =—x" +2x+1 tai diém x, =—1 bing 4.
3. PAO HAM CUA HAM SO TREN MOT KHOANG

Tinh dao ham f'(xo) tai diém X, bat ki trong cac truong hop sau:

a) f(x)=c (clahangsd); b) f(x)=x.

Lo gidi
a) V&i ham s6 f(x)=c, v&i ¢ la hdng s6 bat ky, tacd f'(x) =0 vi dao ham clia mdt hang s bat ky ludn
bang 0. Do d6, f'(x,)=0 v&i moi x,.
b) Véihams6 f(x)=x,tacd f'(x)=1 véimoi x.Do d6, f'(x,)=1 v&i moi x,.
Ham s6 y = f(x) duoc goi la c6 dao ham trén khodng (a;b) néu né cé dao ham f'(x) tai moi diém x
thudc khoang do, ki hiéu la y' = f'(x).
Vi du 2. Tim dao ham cla ham s6 y = cx’, vdi ¢ 1a hing s6.

Lo gidi
2

2 —
Vi x, btk ta c6: £ (x,) = lim S fi < xo)(x+x0)=limc(x+x0)=c(x0+x0)=2cx0.

X—)XO x —_ xo )C—)XO x —_ xo X—)XO

Vay ham s6 y =cx” (v&i ¢ la hing s6) cé dao ham 13 ham s& ' =2cx

Chu y. Néu phuong trinh chuyén dong clia vat la s = £(¢) thi v(¢) = f'(¢) 1a van tdc tlre thoi cda vat tai
thoi diém ¢.

Vi du 3. Giai bai todn trong tinh huéng m& dau (bd qua strc can cta khéng khi va 1am tron két qua dén
chit s& thap phan th nhat)

Loi giai
Phuong trinh chuyén ddng roi ty do clia qué béng la s = f (1) = %gt2 (g la gia téc roi ty do, 18y
2=9,8 m/s*).
Do vdy, vén téc cla qau bong tai thoi diém ¢ 1a v(¢)= /(1) = gt =9,8t.

M3t khac, vi chiéu cao clia toa thap 1a 461,3 m nén qua bong s& cham dat tai thoi diém ¢, voi

461,3
£(1)=4613.Tir d6, ta c6: 4,95’ =461,3 < 1, = | O3 (gay)

461,3

Van t8c clia qua béng khi né cham dat 1a v(z,)=9,8 =9,8. ~951 (m/s).

3

Luyén tdp 2. Tinh dao ham cta cac ham s6 sau:
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a) y=x"+1; b) y=kx+c (v&i k, ¢ la hing sd).
L giai

a) y=x"+1=y'=2x+0=2x

b) y=kx+c =)y =k+0=k

IV. Y NGHIA HINH HOC CUA PAO HAM

a) Tiép tuyén chia d6 thi ham sd

HDPA4. Nhin biét tiép tuyén ctia d6 thi

Cho ham s8 y = f(x) c6 dd thi (C) va diém P(x,; f(x,))€(C).

Xét diém Q(x; f(x)) thay déi trén (C) véi x # x,.

a) Duong thang di qua hai diém P, O dugc goi la mot cat tuyén cta dd thj (C) (H9.3). Tim hé s& goc

kpy cla cét tuyén PQ.

b) Khi x — x, thi vj tri cia diém Q(x;f(x)) trén do thj (C) thay d6i nhu thé nao?

c) Néu diém Q di chuyén trén (C) toi diém P ma k,, c6 gidi han hitu han & thi cé nhan xét gi vé vi tri

gidi han cua cat tuyén QP?

o
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Hé s6 géc clia dudng thang di qua hai

diém

(x53) va (x30,),v6i x, #x,, a

k:yz N »
X, =X .

Loi giai
a) Hé sd gbc clia dwong thang PQ
x)—f(x
f'(x0)= hm f( ) f( 0)
>N X—X,

b) Khi x — x, thi vi tri cdia diém QO(x; f(x)) trén db thi (C) s& tién gan dén diém P(xo,f(xo) va khi

x =x, hai diém nay sé& trung nhau.

c) Néu diém Q di chuyén trén (C) t&i diém P ma KPQ c6 gidi han hitu han k thi cat tuyén PQ ciing s&
tién dén gan vj tri cha tiép tuyén cla do thij (C) tai diém P(xo,f(xo)). NGi cach khac, khi diém

O(x, f(x)) ti€n dén di€m P(xo,f(xo)), thi cat tuyén PQ ciing s& ti€n dén vi tri cda ti€p tuyén tai diém

P(xo,f(xo)) . Vi vay, gidi han clia cat tuyén QP sé& |a dwong thang tiép tuyén tai diém P(xo,f(x0 ))

Ti€p tuyén cha do thi ham s6 y = f(x) tai diém P(xo;f(xo)) la duwdng thang diqua p véi hé s6 géc

. x - x ~ . 7. N A . N ~ ~ \ w4 . N -

k= hmM néu gidi han nay ton tai va hitu han, nghia la & :f'(xo) .Diém P goila tiép
XA)XO x_‘x()

diém.

Nhan xét. Hé s6 goc ti€p tuyén clia do thiham s6 y = f(x) tai diém P(xo;f(xo)) la dao ham f”(x)

Vi du 4. Tim hé s géc clia tiép tuyén cla parabol y=x’ tai diém cé hoanh d6 x, =-1.
Loi giai
Tac (%) =2x nén y'(~1)=2.(-1)=-2.
Vay hé s6 géc cla tiép tuyén cla parabol y = x’ tai diém cé hoanh d6 x, =-11a k=-2.
Luyén tap 3. Tim hé s& géc cla ti€p tuyén cla parabol y = x” tai diém cé hoanh do x, = %
Loi giai

y 1
Dat x:xoza

’ 1 1
y'=2x y(xo):2-§:1

b) Phwong trinh tiép tuyén
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HDS5. Cho ham s§ y =x c6 dd thj parabol (P).
a)Tim hé s8 goc cla ti€p tuyén cla (P) tai diém c6 hoanh d6 x, =1.
b) Viét phuong trinh tiép tuyén dé.
Loi giai
a) y’(xo) =y'(1)=2.1=2
Vay hé s6 géc cla tiép tuyén cla dd thj parabol y = x’ tai diém c6 hoanh d6 x, =1 13 2.
b) y, =) =1
Do d6, diém ti€p xuc cé toa dd 1a (1,1).
Vi hé s6 gbéc cha tiép tuyén la m=2.
y-1=2(x-1) e y=2x-1
Vay phuong trinh ti€p tuyén cla dudng parabol y = x” tai diém cé hoanh d6 x, =113 y =2x-1.

Ty nghta hinh hoc ctia dao ham, ta rit ra dugc két luan sau:

N&u hams8 y = f(x) c6 dao ham tai diém x, thi phuong trinh ti€p tuyén clia dé thi ham s6 tai diém

P(x055,) 1a y—y, = f'(x)(x—x,), trong d6 y, = f(x,).

Vi du 5. Viét phuong trinh ti€p tuyén cla parabol (P): y =3x’ tai diém c6 hoanh d6 x, =1.
L giai

T Vidu2,tacé y'=6x.Do do, hé s6 goc cla tiép tuyén la k= f'(1)=6.

Ngoai ra, ta cé f(1)=3 nén phuong trinh ti€p tuyén can tim 1a y—3=6(x—1) hay y=6x-3.

Luyén tap 4. Viét phuong trinh ti€p tuyén cla parabol (P):-2x” tai diém c6 hoanh d6 x, =—1.
Loi giai

y' =—4x.

Dao ham cla (P) tai x, =—1:)'(x,)=—4(-1) =4

Véi mzy'(xo):4,x0 =-Ly,=-2,tacé: y+2=4(x+1)hay y=4x+2.

Day chinh 13 phuwong trinh ti€p tuyén cla (P) tai diém (—1,-2).

Van dung: Ngudi ta xdy mot ciy cau vugt giao théng hinh parabol néi hai diém cé khoang cach la 400
m (H.9.4). D6 dbc clia mat cau khong vuot qua 10° (dd doc tai mot diém duoc xac dinh bdi gdc gitra
phuong ti€p xic vdi mat cau va phuong ngang nhu Hinh 9.5). Tinh chiéu cao gidi han tir dinh cau dén
mat dudng (lam tron k&t qua dén chir s6 thap phan thi nhat).
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0o abodt

Hinh 9.4. Céu vuot thép tai nut giao Nguyén Van Cir
guéan Long Bién, Ha N6i

Huéng dan. Chon hé truc toa d6 sao cho dinh cau la goc toa do va mat cat cau cdy cau cé hinh dang
parabol dang y =—ax’ (v6i a |a hing s6 dwong). Hé s6 géc xac dinh do d6c ciia mit cau 13
k=y'=-2ax,-200< x<200.

Do do,

k| =2a|x| <400a. Vi d6 d8c cia mat cu khdng qua 10° nén ta cé: 400a < tan10°. Tir d6 tinh
dugc chiéu cao gidi han tir dinh cau dén mat dudong.

L&vi giai
Goi O la trung diém cla doan thang nai hai diém dau mut cla cay cau.
Tacé OB=04=200m.
Theo d@ bai, d6 doc clia mat cau khong vuot qua 107, do dé do léch £ gilra dinh cla ciu va mét phang
AB khéng vugt qua: i =OB-tan(10°) ~ 34,64m.

Do d6, dd cao gidi han cla cdy cau la £1+200 ~234.6 (m).
B. PHAN LOAI VA PHU'O'NG PHAP GIAI BAI TAP

Dang 1. Tinh dao ham bang dinh nghia

1. Phwong phap

Dé tinh dao ham cda ham s6 y = f(x) tai diém x, € (a;b), ta thuc hién theo céc budc sau:
1. Tinh f(x)—f(xo).
’ f(x)_f(xo)

2. Lap va rat gon ti so voi x € (a;b),x #x,.

X=X,

3. Tim gidi han limLf(xo).
X—>Xg x—xo

2. Cac vi du rén luyén ki nang
Vi du 1: Tinh dao ham (bang dinh nghia) cia ham s8 y =2x% +x+1 tai x, =2.
Loi gidi

f(x)—f(xo) =£(x)=£(2) =2x* +x+1-11=2x> +x-10

£(x)=£(2) _2x2+x=10 _ Z(X_z)[H;J

=2x+5
x—2 xX—2 xX—2
Tacd 1imM=Iim(2x+5)=9.
x—2 X—=2 x—2
Vay f'(2)=9
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Vi du 2: Tinh dao ham (bang dinh nghia) clla ham s6 y =+/x"+3 tai x;VxeR

Lo gidi
Ta co:
Véi x, bat ki
7'(x) = tim L=/ 5)
X—)XO x_xo
_hm\/x2+3—\/x02+3 lim (x=x,)(x+x,) o 2x, . x,
X—Xx x_xo X=X, (x—xo)[\/x2+3+\/x02+3} 2\/X02+3 \/x02+3
X
vay f'(x)=
( ) X +3
VX +x2+1-1 Ihi 0
Vi du 3: Tinh dao ham cta ham s f(x) = x P Y20 taix=0.
0 khi x=0
Loi giai
3 2
Taco: f(0)=0,dods: limd D =SO _ppNobx +l-l_p,  xvl 1
A g 1
Vay f'(0)=—.
2
i . . . x4 x khix<1 . ]
Vidu4:Tim a,b dé ham so f(x)= ] cod daohamtai x=1. d
ax+b khi x>1
Loi giai

Diéu kién can:

F(1)=2

EETCEEYEBO — NI HNIG NVYL ‘AD

D& ham s6 f(x c6 dao ham tai x=1 thi f(x) lién tuc tai x=1
@limf(x)zlimf(x)zf(l) Sa+b=2
x>l x—>1

Diéu kién du:

(1o L)) L x=2 _

Fr)=lm == = lim === lim(x+2) =3

f'(1+)= 11mf(x - f(1) =1imf(x)_f(l) i ax+b—(a+Db) im e,
xo1* x—1 x—1* X — x—>1* x—1 - o x—1

P& ham s& f(x) c6 dao hamtai x=1 thi f'(1")=f'(1") < a=3=b=-1.
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Dang 2. Y nghta vat ly ctia dao ham

1. Phwong phap

©. Vin téc tire thoi tai thoi diém Z;) cla chat diém chuyén déng véi phuong trinh s = s(t) la

v(to):s'(to).

®. Cudong d6 tirc thoi tai thoi diém £, clia mot dong dién véi dién luong O =0(1) 13
1(1,)=0'(1,).

2. Cac vi du rén luyén ki nang

Vi du 1: M6t chat diém chuyén dong cé phuong trinh chuyén dong la:
§= f(t) =1"+41+6 (t dwoc tinh bing gidy, s dwoc tinh bing mét)
a) Tinh dao ham cGa ham s6 f(l‘) tai diém 7, .

b) Tinh van téc tirc thoi cha chuyén ddng tai thoi diém ¢=5.

Loi giai
— £ +4t+6—(t2+4t,+6
a) Ta cé: }ir}lwzlim t (; ° )zzlim(t+t0+4)=2to+4.
0 —1, =1y -1, t—1,

vay f'(1,)=21,+4.
b) Van toc tire thoi cla chuyén dong tai thoi diém 1=5 la v, :f'(S) =2.5+4=14 (m/s).

Vi du 2: Cho biét dién luvgng trong mét day dan theo thai gian biéu thi bai ham s6 O =61 +5 (t duoc
tinh bang gidy, Q dwoc tinh bang Coulomb). Tinh cwéng d6 clia dong dién trong day dan tai thoi diém
t=10.

Lo giai
Vi Q'(t)=6= Cuding dd clia dong dién trong day dan tai thoi diém ¢ =10 la 1, =0'(10)=6

Dang 3. Phuwong trinh tiép tuyén

1. Phrong phap

Phuong trinh ti€p tuyén cla do thi ham sé y=f(x) tai diém Mo(xo;yo) la:

y=f’(x0)(x—x0)+f(xo).
Néu ti€p tuyén c6 hé s6 goc k thi ta giai phuong trinh '(x, )=k tim hoanh d9 ti€p diém.

2. Cac vi du rén luyén ki nang

Vidu1: Chohamsd f(x)=x"+5 c6 f'(x)=2x. Viét phwong trinh ti€p tuyén voi do thj cia ham s§

tai diém M c6 hoanh d6 x, =-1.

Huwdng dan giai
X, =—1= f(x,)=(-1)"+5=6
f'(-1)=-2.
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Phuong trinh tiép tuyén: y =-2(x+1)+6.

Vidu 2: Phuong trinh ti€p tuyén cta d6 thi ham s8 y = f(x)=x" tai diém c6 hoanh d6 bang —1
Hwéng dan giai

Taco: f(1)=1f"(x)=4x>,dodd f'(-1)=—-4.

Phuong trinh ti€p tuyén can tim la y =—4(x+1)+1=—-4x-3.

Vi du 3: Viét phuong trinh ti€p tuyén clia d6 thi ham s6 y = f(x)=x tai di€ém ma ti€p diém c6 tung d6

bang —1
Huéng dan giai

Ta cé: Khi y=—1thi ¥’ =-1,do dé x=—1.

f(-1)==1f"(x)=3x*,dod6 f'(-1)=3.

Phuong trinh tiép tuyén can tim la y =3(x+1)-1=3x+2.

Vi du 5: Viét phuong trinh ti€p tuyén clia d6 thi ham s6 y = f(x) = x"c6 hé s6 goc bang 4.
Hwéng dan giai

Taco: f'(x)=4x".

Hé s6 gbc cla ti€p tuyén bang 4 nén 4x’ =4, do doé x=1; f(1)=1.

Phuong trinh tiép tuyén can tim la y =4(x—1)+1=4x-3.

C. GIAI BAI TAP SACH GIAO KHOA

Bai 9.1. Tinh (bang dinh nghta) dao ham cac ham s sau:

o

a)y=x2—x tai x, =1; b)y:—x3tai x,=1.
Lo giai
. 1+h)-f(1
- 0410

1+2h+h* —1-h—-1+1
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=lim
h—0 h
Z4+h
=lim =lim(h+1)
=0 h h—0
=1+1=2
g S (1) = f (1)
Dr ) =
3 3
:h,m—(h—l) +1

h—0
" —(F =317 +3h—1)+1
=im

h—0 h
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. —h’+3h* =3h
=lim——

h—0 h

= lim (—h2 +3h—3)

h—0
=3
Bai 9.2. SIr dung dinh nghta, tim dao ham céc ham s6 sau:
a) y=kx* +c (v&i k, c |a cac hing sd); b) y=x".
Loi gidi
, L f(x+h)—f(x)
2/ (x)_{,lﬁ h
k(x+h) +c— (ke +c)
=[im
h—0 h
kR +2kxh+ kW -k —c
=lim
h—0 h
2
—lim 2R (2 + k) = 2k
h—0 h h—0
+h)— Sy
b)f"(x)=lim fleeh)= /)y, G =
h—0 h h—0 h
X +3x°h43xkP+ R -x . 3x*h+3xh*+ R
=[im =[im
h—0 h h—0 h

= lim(?wc2 +3xh+ hz) =3x?
h—0

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

a) Ti€p tuyén cé hoanh d6 x, =1; b) Tiép diém c6 tung dd y, =0.

Loi giai
a) Dao ham clia ham sé tai diém x,
f'(x) =—2x+4dao ham cla ham sé tai diém x, =1.
f)==2()+4=2
Phuong trinh ti€p tuyén cla parabol tai diém x, =1 la:
=1 (%)= 1 (%) (x= (%) = y—fD) =2(x-1).
Thay f(1)=3, ta dwoc phwong trinh tiép tuyén: y—-3=2(x—-1)= y=2x+1
b) Tai diém y, =0 taco x=2
Pudong tiép tuyén tai diém (2,0) c6 d6 déc bang y' =-2.2+4=—4.
S&r dung cong thirc tuong ty, tacod: y—0=—4(x-2)=> y=—4x+8

Bai 9.4. Mot vat duoc phong theo phuong thang dirng [&n trén tir mat dat véi van tdc ban dau I3

19,6 m /s thi dd cao A cta nd (tinh bdng m) sau ¢ gidy duoc cho bdi cong thire £ =19,6¢—4,9¢>. Tim

van toc cua vat khi né cham dat.

Loi giai
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Tai thoi diém ma vat dat do cao bang 0, ta cé: 0=19,6¢—-4,9t> < 0= t(19,6-4,9) < L _4
Khi t =4 (thoi diém vat cham dat), ta c6:19,6-9,8(4) =-19,6.

Vay vén toc cda vat khi né cham dat 13 19,6 m/s.

Bai 9.5. Mot ki suw thiét k& mdt dwong ray tau lwon, ma mat cat cha né gobm mdt dudng cong cé dang
parabol (H.9.6a), doan d&c Ién L, va doan d&c xudng L, 13 phan duwdng thdng cé hé s géc lan luot 1a 0,5
va —0,75. D€ tau luvgn chay ém va khdng bi d6i hwdng dot ngdt, L, va L, phai c6 nhirng ti€p tuyén clia
cung parabol tai cac diém chuyén tié€p P va Q (H.9.6b). Gia st géc toa do dat tai P va phuong trinh cla

parabol 13 y =ax’ +bx+c, trong d6 x tinh bang mét.

Y&

o

e

*
*
.P i

Hinh 9.6b
a.Timc
b. Tinh »"(0) va tim b.

c. Gia st khoang cach theo phuong ngang gitta P va Q la 40 m.Tim a.

o

d. Tim d6 chénh léch d6 cao gitta hai diém chuyén ti€p P va Q.
Loi giai

a)Tacoy =2ax+b

Ta lai c6 phuong trinh cla ti€p tuyén la: y—y, :y'(xp)(x—xp)

Thay cdc gia tri nay vao phuong trinh tiép tuyén, ta cé: 0=2ap+b

EETCEEYEBO — NI HNIG NVYL ‘AD

Vay b=-2ap .

Thay x =0 vao phuong trinh dwong congta cé y = a(0)’ +c(0)+c=c=c=yp
b) y'=2ax+b=c khi x=0=)"(0)=b

c)Tacdy'(P)=2aP+b=0,5, y'(P)=2aP+b=0,75

-1,25

Trir hai phuong trinh, ta c6: 2a(Q-P)=-1,25< 0-P=20=a=

D. BAI TAP TRAC NGHIEM
Cau 1: Trong cac phat biéu sau, phat biéu nao sau day la dung?
A.Néuhamsé 7=/ (%) khong lién tuc tai *o thi n6 c6 dao ham tai diém do.
B. Néu ham s6 7 =/ (*) ¢6 dao ham tai % thi n6 khong lién tuc tai diém do.
C. Néu ham s6 ¥ =7 ) ¢ dao ham tai % thi n6 lién tuc tai diém do.
=f()

flx

lién tuc tai *o thi n6 c¢6 dao ham tai diém do.
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Loi giai

Chon C
Cau2: Cho £ laham s6 lién tuc tai x,. Dao ham cua f tai x, la:
Al f(x).
B. f(xo"'h)_f(xo).
h

C. tim” (% ”Q‘f () (néu tén tai gi6i han).
D. lim f (5 +h)hf(x0 —h) (néu ton tai gidi han).

Loi giai
Chon C
Taco Cho £ 1a ham sd lién tuc tai x,.

f(x)=f(%) f(x)=f(%)

Néu ton tai gi6i han (hiru han) lim thi f’(x,)= lim

X=X X—X X=Xy X —X,

f B Flx)
h

s N
bat r=x x0:>f(x0)f1hl£rg

Cau3: Chohiamsb y= f(x) c6 dao ham tai x, 1a f(x,). Ménh dé ndo sau day sai?

A f,(xo) 11mf(x)_f<x0). B. f,(xo): lim f(xO—I—Ax)—f(xo)'
% X=X AZ50 Ax

C f'(xo)—hmf(x”h,f_f(x“) D. £(x,)— tim ZEFH) = (%)
=0 lim pa—

o

Loi giai
Chon D

Ham sd y = f(x) c6 dao ham tai x, 12 f'(x,) = f'(x,)=lim
on X —X,

f (2 + %)~ f(x) [l +h)—f(x)

EETCEEYEBO — NI HNIG NVYL ‘AD

bat h=Ax=x—x,= f'(x,)= lim ~ = lim P .
) 3oNA-x o0
Ciud4: Chohamsd f(x)={ 4 . Tinh f£'(0).
1 .
- khi x=0
4
1 1 1 A Y .
A. f(0)==. B. 7'(0)=—. C. F(0)=—. D. Khong ton tai.
f()4 f()16 f()32 ong ton tai
Loi giai
Chon B
3-Vd-x 1
Xét tim 2 H) SOy 4 4 _ 24X
x—0 x_O x—0 X x—0 4x

:hm(z— 4x)s 4_x)zlim —i _1

x . 1
=0 4x(2—|—\/4—x) ’H04x(2+\/4—x) 1%4(2+\/4—x) 16’
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) x'4+1-1 khi 0
Ciu5: Chohamso f(x)= X ' ¥7 Y Tinh £7(0).
0 khi x=0

A. f'(0)=0. B. f'(0)=1. C. f'(0)= D. Khong ton tai.

Chon C

xet imZ SO

x—0 X — 0 x—0 X x—0 X

L (sz 1 —1)(sz +1 +1) -

x 1
=lm—=—.
¥0 % (\/xz—i—l—H) 0y (\/xz—l—l—i—l) O 4141 2

1

) ¥’ —4x* +3x
Cau 6: Choham s f(x) xdc dinh trén R\{2} bo1 f(x)=1{ x> —3x+2
0 khi x=1

Kt x=1 rinn (1),

A fl(D)= B. f/(1)=1. C. f'(1)=0. D. Khong ton tai.

N | w

Loi gidi
Chon D

3 2 —1 _ _
Xét tim f (x) = tim =20 3% _ o ¥ D@=3) x(6=3)
x—1 =1y _3x+2 x—1 (x_1)<x_2) x—1 x_2

Ta thy: lim f (x)= f(1). Do do, ham s6 khong tién tuc tai diem »=1.

o

Vay ham ) khong ton tai dao ham tai diém »=1.

x*—1 khi x>0

R ] . Khang dinh nao sau dy sai?
—x khi x <0

Céu7: Chohamsd f(x)=

A. Ham sb khong lién tuc tai x =0 . B. Ham s6 ¢6 dao ham tai x =2 .
C.Ham sb lién tuc tai x =2 . D. Ham sb c6 dao ham tai x =0 .

EETCEEYEBO — NI HNIG NVYL ‘AD

Loi giai
Chon D
lim f(x)=lim (x” —1)=—1

x—0" x—0"

lim f(x)=lim (—x*)=0

x—0" x—0"

Xét cac gioi han

Do Iirg f(x)= lir(r); f(x) nén ham s6 khong lién tuc tai x=0.
Do d6, ham s6 khong c6 dao ham tai x=0.
x* khi x<2

Cau 8: Tim tham sb thuc » dé ham sb flx)=1 42 c6 dao ham tai x = 2.
77+bx76 khi x>2

A. b=3. B. s=6. C.b=1. D. b=-6.
Loi gidi
Chon B

bé ham s0 c6 dao ham tai x =2 trude tién ham so phai lién tuc tai x =2, tc la
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2
lim f(x)=lim f(x)< lim [%+bx6]— limx* < —242b—-6=4<b=6.

x—2" x—2 x—2" x—2

Thir lai voi =6, tacod

2 2

X X
_ ——+bx—10 ——+6x-10
TG A G TN — lim
x—2" x—2 x—27 _x—2 x—27 x—2
(x—Z)(IO—x) 10— x

_ 2 _

TIRAC bt GO BTN S SY

22 x—2 -2 x—2

— 2 — 4 .

Vi tim TSR] i SEZS @) s ham 56 6 dao ham tai v =2

x— X — x— X —
r 2 1 r r
Cau9: Chohamsd f(x)={" T2ot2 Kbl x>0 ny it ca cao gia tri cua cac tham s6 m, n sao cho

nx+1 khi x <0
f(x) ¢6 dao ham tai diém x=0.

A.Khong ton tai m,n.  B. m=2,n.

C. n=2,Vm. D. m=n=2.
Loi giai
Chon C
Tacod
[9)
<
f(O):Z =
- 24 2x42-2 242 >
fim LC)ZSO) g 4224222 e 2% )y =
x—0" x—0 x—0" X x—0" X x—07" 9,
=2
im LSO w422 e 5
x—0" x—O x—0" X =07 x x—0" q
|
£ \ . e a1 11 A . . . 0
Ham s6 c¢6 dao ham tai x =0 khi va chi khi ton tai gidi han hn%f () (j; 0) §
X— x_ -b
w
w
o tim LSO SB=FO) o =
x—0" X — x—0" _x—o w
x2
khi x <1

Cau 10: Chohamsd f(x)=1{2
ax+b khi x>1

. Tim tat cd céac gia tri cua cac tham s6 a4, 4 sao cho f(x)

co dao ham tai diém x=1.

1

A a=1b=——. B. a— 1
2

b= C.a:l,b:——. D.a=1b=
2 2

N | =

1,.1
272

Loi giai
Chon A

e Ham so c6 dao ham tai x =1, do d6 ham so lién tuc tai x=1.

1
b=—.(1
=a-+ 5 ()
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

i (x (1)_hmax+b (a.ler):hma(x 1)—11ma:a

x—1" X — 1 x—1t X — 1 x—1" X —1 x—1"
e Taco 21

L FE-FN) 5Ty (b)) (D)

- x—1 = ox—1 w0 2(x—1) - 2

2 . —f(1 - f(1
Hémsécédaohémtalleéliq} ) 1()—111111f(x) {U@al. (2)
xX— x— X— x_

Tir (1) va (2), ta c6 azl,b:—%.

Mot chét diém chuyén dong theo phuong trinh s (t) =1*, trong d6 ¢ >0, ¢ tinh bang gidy va s (t)
tinh bang mét. Tinh van tdc cta chit diém tai thoi diém 7 =2 giay.
A. 2m/s. B. 3m/s. C. 4m/s. D. 5m/s.
Loi giai
Chon C
Ta tinh dugc s'(¢)=2¢.

Vén toc cla chat diém v(t)=s'(1)=2t = v(2)=2.2 = 4mJs.

Mot vién dan dugc bén 1én cao theo phuong trinh s (1) =196t —4,9¢* trong d6 ¢ >0, ¢ tinh bang
gidy ké tir thoi diém vién dan duoc bin 18n cao va s (¢) 1a khoang cach cia vién dan so v6i mat
dét duoc tinh br?mg mét. Tai thoi diém van tdc cia vién dan bﬁng 0 thi vién dan cach mat dat
bao nhiéu mét?
A. 1690m. B. 1069m. C. 1906m. D. 1960m.

Loi giai
Chon D
Ta tinh dugc s'(#) =196 9,8t
Vén toc cla vien dan v(¢) =s'(t) =196-9,8t = v(t) =0 <196 9,8t = 0 < ¢ = 20.
Khi d6 vién dan cach mat dat mot khoang 4 =s(20)=196.20-4,9.20> =1960m.

Mot chit diém chuyén dong c6 phuong trinh s (t)=1 =3¢ +9t+2, trong d6 1> 0, ¢ tinh bang
gidy va s (t) tinh bang mét. Hoi tai thoi diém nao thi ban téc cta vat dat gia tri nho nhat?
A.t=1s. B. 1 =2s. C. t=3s. D. t =6s.

Loi gidi
Chon A
Ta tinh duoc (1) =3* —6¢+9.

Van tc cua cht diém v(r)=s'(£)=3 —61+9=3(t-1)" +6>6.

Diau "=" xayra < ¢=1.

Van toc cia mot chét diém chuyén dong duge bicu thi boi cong thitc v(1)=8¢+3¢*, trong d6
>0, ¢ tinh bang gidy va v(t) tinh bang mét/gidy. Tim gia tc cta chat diém tai thoi diém ma

van toc chuyén dong 1a 11 mét / giay
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Cau 15:

Cau 16:

Cau 17:

Ciu 18:

A. 6m/s’. B. 11m/s>. C. 14m/s°. D. 20m/s’.
Loi giai

Chon C

Ta tinh dugc v’(t) =8+ 6¢.

Taco v(r)=11<8+3 =11 t=1 (1 >0).

Gia toc cta chat diém a(t)=v'(t)=8+6t = a(1)=v'(1)=8+6.1=14m/s’,

. 1 .z
Mot vat roi tu do theo phuong trinh s = ) gt’, trong 36 g =9,8m/s* 1a gia toc trong truong. Tim

van toc trung binh ciia chuyén dong trong khoang thoi gian tir ¢ (t:SS) dén r+Ar voi

At =0,001s.

A. v, =49m/s. B. v, =49,4%9m/s. C. v, =49,0049m/s. D. v, =49,245m/s.
Loi giai
Chon C
l 2 ]. 2
) s(t+At)-s(t) Eg(”A’) 58 1
Taco v, = = = gt +—gAt =49,0049m/s.
At At 2
Tim hé sé géc & cua tiép tuyén cta parabol y = x> tai diém c6 hoanh d6 %
A. k=0, B. k=1. C.r=1 D. k=1
4 2
Loi giai
Chon B
Vay k=)' 1. 1
ay y ) .
Viét phuong trinh tiép tuyén cta duong cong y = x* tai diém (-1-1).
A. y=-3x—4. B. y=-1. C. y=3x-2. D. y=3x+2.

Loi giai
Chon D
Ta tinh duoc k= y'(-1)=3.

X, =—1
Tacé |y, =—1. Suy ra phuong trinh tiép tuyén y+1= 3(x+1)< y=3x+2.

k=3
Viét phuong trinh tiép tuyén cua duong cong y = 1 tai diém c6 hoanh d6 bang —1.

X
A. x+y+2=0. B. y=x+2. C.y=x-2. D. y=—x+2.
Loi giai

Chon A
Ta tinh dugc &= y'(-1)=-1.

Vi xy=—1=y, =—1.
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x, =—1

Taco {y, =—1. Suy ra phuong trinh tiép tuyén y+1= “l(x+1) & y=—x-2.
k=-1

Céu 19: Viét phuong trinh tiép tuyén cta duong cong y = x’ tai diém co tung do bang 8.
A. y=8. B. y=-12x+16. C. y=12x-24. D. y=12x-16.
Loi giai

Chon D

Voi y,=8=x,=2.

Ta tinh dugc & = y'(2)=12.
X, =2

Ta c6 1y, =8. Suy ra phuong trinh tiép tuyén y-8=12(x-2)< y=12x-16.
k=12

Ciau 20: Cho ham sd y =x* —3x? +2. Viét phuong trinh tiép tuyén ctia d6 thi ham s tai giao diém véi

truc tung.

A. y=2x. B. y=2. C. y=0. D. y=-2.
Loi gidi

Chon B

Tacod: x,=0;y,=2;)'=3x"—6x=k=)'(0)=0

x,=0

o

Taco6: ¢y, =2. Suy ra phuong trinh tiép tuyén can tim la: y=2.
k=0

Céau 21: Cho ham sé y = x* —3x? +2. Viét phuong trinh tiép tuyén ctia do thi ham sé tai giao diém voi

duong thang y = -2.

EETCEEYEBO — NI HNIG NVYL ‘AD

A. y=-9x+7, y=-2. B. y=-2. C.y=%+7,y=-2. D. y=9x+7;, y=2.
Loi gidi
Chon C
. =—1
Phuong trinh hoanh d6 giao diém: y=x"-3x’+2=-2 < {x 5
X =
) y=-2 > Ly
Véi x=-1— , . Suy ra phuong trinh ti€p tuyén can tim la: y =9x+7.
k=y (—1) =9
: y=-2 iy L
Véi x=2— , . suy ra phuong trinh ti€p tuyén can tim la: y =-2.
k=y (—2) =0

Céau 22: Chohamsd y = x* —3x? +2. Viét phuong trinh tiép tuyén cta d6 thi ham s biét tiép tuyén song
song voi 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.
Loi giai
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Chon B

Goi M (x,;,) 1a toa do tiép diém.

Ta tinh duoc k = '(x,) =3x; —6x,. Do tiép tuyén song song véi dudng thing y =9x+7 nén c6
x,=-1

k=9<:>3x§—6x0=9©[
x,=3

=2 . . s .
Voi x,=-1— {;: 0 5 Phuong trinh tiép tuyén can tim la: y=9x+7(loaii) (vi tring v6i
dudng thing di cho).
Yo=2

. Phuong trinh tiép tuyén can tim la: y = 9x —25.

Véi x0:3—>{

Ciau 23: Cho ham s6 y=x’—3x>+2. Viét phuong trinh tiép tuyén ciia do thi ham sb biét tiép tuyén

vudng goc voi duong thing y = —4L5x.

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

C. y=45x+173; y =45x-83. D. y=45x-383.
Loi giai

Chon A

Goi M (x,;y,) 1a toa d6 tiép diém.

2 . ) . 1
Ta tinh dugc k = )'(x, ) = 3x; — 6x,. Do tiép tuyén vudng goc v6i dudng thang y = WTh nén

o

. 1 > X, =5
COk|-——|=-lck=453x;-6x,=45<
45 X, =-3

52 . . s
s Phuong trinh ti€p tuyén can tim la: y =45x—-173.

EETCEEYEBO — NI HNIG NVYL ‘AD

2 . Ly
. Phuong trinh tiép tuyén can tim la: y =45x+83.

» » . | . » S 1
Cau 24: Viét phuong trinh ti€p tuyén cia duong cong y = — biét hé s6 goc cua ti€p tuyén bang s
X

A. x+4y—-1=0; x+4y+1=0. B. x+4y-4=0; x+4y+4=0.
1 1 1
C.y=—-x-4y=--x+4 D. y=——x.
YR YTy
Loi giai
Chon B
Goi M (x,;,) la toa do tiép diém. Ta tinh duoc & = '(x,)= —Lz.
0
cy ik . 1 1 1 )
Theo giathiéttacd k=—— < -—=-—x, =4 & x, =12.
%o
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* Véi x,=2 -y, =%. Phuong trinh tiép tuyén can tim la: y:—i(x—2)+%<:>x+4y—4:0.

. 1 \ < A A A 1 \
. Véi Xp="2—>>y,= 5 Phuong  trinh  ti€p tuyén can tim  la:

y:—%(x+2)—%<:>x+4y+4=0.

Céu 25: Cho ham sd y = x* —3x* +2. Viét phuong trinh tiép tuyén ctia dd thi ham s6 biét cosin goc tao
boi tiép tuyén va duong thing A:4x—3y =0 bang %
A.y=2;y=1. B. y=-2;y=1. C.y=-2,y=-1. D. y=2y=-2.
Loi gidi
Chon D
Goi M (x,;y,) 1a toa dd tiép diem= k = y'(x, ) = 3x; —6x,.

Phuong trinh tiép tuyén d c6 dang y+y, = k(x—x,).
Suy ra tiép tuyén d c6 mot vecto phép tuyén 1a i, = (—k;1).

Duong thing A c6 mot vecto phap tuyén 1a 7, =(4;-3).

k=0
Theo dé bai ta co: cos(a’,A):\/ﬁc_3| :%:> L 2%.
k™ +116+9 -

o

: 24 24 :
Véi k= 7 = 3x; —6x, = —7: vO nghiém.

.. 5 x,=0
Voi k=0=3x; -6x,=0<

X, =
* x,=0=>y,=2 = Phuong trinh tiép tuyén can tim la: y-2=0< y=2.

* X, =2=y, =—2= Phuong trinh tiép tuyén can tim 1a: y+2=0< y=-2.

EETCEEYEBO — NI HNIG NVYL ‘AD
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BAI 32. QUY TAC TiNH DPAO HAM
A. KIEN THU'C CO BAN CAN NAM

THUAT NGU

. DPao ham cua téng, hiéu . Tinh dao ham cdia mét sé ham so cap co ban.

. DPao ham cuia tich, thuong . St dung cac cong thire tinh dao ham cda

o Pao ham clia ham s6 hop tong, hiéu, tich, thuwong cac ham s6 va dao ham cla

. Pao ham clia cdc ham sb so ham s6 hop. ] ,

c3p co ban . Van dung cac quy tac dao ham dé giai quyét
mot sO bai todn thuec tién.

Mot vat dugc phong theo phuong thang dirng [én trén tu
mat dat v&i van toc ban dau v, =20 m/s. Trong vat li, ta biét A
rang khi bd qua strc can clia khong khi, dd cao / so véi mat
dat (tinh bang mét) cla vat tai thoi diém ¢ (gidy) sau khi
ném duogc cho béi cong thire sau:

1
hzvot—zgt2 ‘

Trong d6 v, |4 van t&c ban dau cla vat, g =9,8 m/s’ |a gia 0

l':‘-l-

toc roi tu do. H3y tinh van tdc cta vat khi né dat do cao cuc Hinh 9
dai va khi né cham dat.

o

1. DAO HAM CUA MOT SO HAM SO THUONG GAP
a) Dao ham chia ham sé y = x" (ne N¥)

HD1. Nhan biét dao ham cia ham sé y = x”"

a) Tinh dao ham cia ham s6 y = x° tai diém x bat ki.

b) Dy dodn céng thirc dao ham clia ham sé

EETCEEYEBO — NI HNIG NVYL ‘AD

y=x" (n eN *)

Loi giai
a) y' =3x’
b) yr — nxn—l

!’
Ham s6 y =x" (n e N*) c6 dao ham trén R va (x”) =nx""!

b) Dao ham ciahamsé y = Jx
HD2. DUng dinh nghia, tinh dao ham cla hamsd y = \/; tai diém x> 0.
Loi giai

Pao ham clia ham s& y =+/x tai diém x>0 la:
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Ham sé y =X c6 dao ham trén khoadng (O;+oo) va (\/;), :L.

, . 1
Vi du 1. Tinh dao ham clla ham so y =\/; tai cac diém x=4 va x =Z.
L& gidi
Véi moi x € (0;+00), ta c6 y'=L. Do d6 y’(4):L:l va y'(1j=L=1.
N 24 4
2. PAO HAM CUA TONG, HIEU, TiCH, THUONG
HP3. Nhan biét quy tac dao ham cda tong

a) Dung dinh nghfa, tinh dao ham clia ham s6 y = x° + x° tai diém x bat ki.

!

b) So sanh: (x3 +x2)’ va (x3)' +(x2) .
Lovi gidi

a) Theo dinh nghia, dao ham clia ham s6 y = x’ + x” tai diém x bat ki.

¥ =3x>+2x

! ! !

b) (x3+x2) =(x3) +(x2)

o

Gid sir cac ham s6 u =u(x), v=v(x) cé dao ham trén khoang (a;b). Khi d6

!

(u+v) =u'+v'; (u—v) =u'—v';

(uv)’ =uv+u; (zj =M(v=v(x)¢0).

EETCEEYEBO — NI HNIG NVYL ‘AD

% %
Chay

. Quy tac dao ham cla téng, hiéu cé thé dp dung cho téng, hiéu cta hai hay nhiéu ham sé.
o Véi k 1a mot hdng s6, ta co: (ku)' =ku'.

o Dao ham clia ham s& nghich dao: (lj = —Lz (v =v(x)= 0).

Vi du 2. Tinh dao ham cla cac ham sé sau:

a)y=%x3—x2+2x+1; b) y=

Lo gidi

!

a) Ta co: y':%(f) —(xZ)’ +2(x)’ +1 :§.3x2 —2x+2=x*-2x+2
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(x-1)- “1) 2(x-1)—(2x+1
b) V61 moi x %1, ta cé: y,:(2x+1)(x D-(2x+1)(x-1) _2(x-1)-(2x+1) 3

(x-1) (x-1) (x-1)

Vi du 3. Giai bai toan trong tinh huéng mé déu.

Loi giai
N »° A 2 A N l 2
Phuwong trinh chuyén dong cua vat la vot—agt .
Van téc clia vat tai thoi diém ¢ dugc cho bdi cong thirc v(r)=h' =v, — gt .
. V . 4s A N LY
Vat dat dugc d6 cao cuc dai tai thoi diém £, =—, tai d6 van tc bang v(7,)=v, — g =0.

Vat cham dat tai thoi diém ¢, ma h(t,) =0 nén ta co:

1 2
vt~ 8 =0 £, =0 (lai) va 1 =f.

Khi cham dat, ban téc cta vat la v(t,) =v, —gt, =—v, = -20(m/s).
D&u am cla v(z,) thé hién d6 cao cla vat giam véi van téc 20(m/ s) (tic la chidu chuyén dong cta vat
nguoc véi chiéu duong d3 chon).

Luyén tap 1. Tinh dao ham cda cdc ham s6 sau:

a)y:ﬁ; b)y=(\/§+1)(x2+2).

Lo giai

o

I
N y,z[ J}] (D= x (1) =2\/§(x+1)_*/;(l) (4D -2xx

x+1 (x+1)° (x+1)° 2+

b) ' =((x +1)(x’ +2))' = (41 (6 42)+ (x+D)(x +2) :#(x2 +2)+(x+1)(2x)
X
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x+4\/;+2+2x(\/;+1) _ 5x+8\/;+2+
2Wx 2/x
3. DPAO HAM CUA HAM SO HOP

a) Khai niém ham sé hop

2x

Dién tich ctia mot chiéc dia kim loai hinh tron ban kinh dwoc cho bdi S = 77>, Ban kinh r thay déi theo
nhién d6 ¢ cla chiéc dia, tirc la r=r(r). Khi d6, dién tich cla chiéc dia phu thudc nhiét d6

S=5(t)=x(r(t)) . Tansi S(z) 1a ham s6 hop clia ham s8 S = 7+ véi r=r(t)

Ban word d¢ bai va 10i giai vui 1ong Ih Zalo Trén Dinh Cu: 0834332133 [[NNENSSNE



BAI GIANG TOAN 11-KNTT VO1 CS WEB: Toanthaycu.com®@

Gid sit u = g(x)la ham s6 xac dinh trén

khoang (a;b), c6 tap gid tri chira trong g f

khodng (c;d)va y=f(u) lahams8xéc | &~ b~ ¢ ™\
dinh trén khoang (c;d). Ham s6 u=g(x) ="y = fu)

Swas aanm

y=f(g(x)) duoc goi la ham s8 hop y =fig(x))

Hinf

ctahamsé y = f(u) v&i u=g(x).

Vi du 4. Biéu dién ham s6 y = (2x+1)10 dudi dang ham s6 hop.
L& giai
Ham s6 y =(2x+1)" 1a ham s8 hop cia ham s8 y =u'"® véi u =2x+1.
b) Pao ham clia ham sé hop
HD4. Nhan biét quy tac dao ham ctia ham sé hop
Chocéchamsd y=u’va u=x"+1.
a) Viét cong thirc cia ham s6 hop y = (u (x))2 theo bién x.
b) Tinh va so sanh: y'(x) va y'(u)u'(x)

Loi giai

2
a)Tacé y=u>vau=x"+1,suyra y:(x2+1) .

o

dy _dy du
dx du dx

Vay'(u) =2u,u'(x) =2x, suyra y'(u)u'(x) =2u.2x = 4x(x2 + 1).

b) Ta cé y = (u(x))?, suy ra theo quy tic chudi ta cé: y'(x) = = 2u(x).2x = 4x(x* +1)

Néu ham s6 u = g(x) cd dao ham u/ tai x va hams6 y = f(u) c6 dao ham y! tai u thi ham s6 hop

y=f(g(x)) cé daoham y! tai xla y, =y, u..

EETCEEYEBO — NI HNIG NVYL ‘AD

Vi du 5. Tinh dao ham cta ham s8 y=+x* +1.

u =2x.

1
20u’

Theo cbng thirc dao ham clia ham s6 hop, ta c6: y'(u)u'(x)

Pit u=x>+1thi y=+u va y' =

_ 2x __ X
W+l x4l

Vay dao ham clla ham s6 da chola y' = -
x +1

) !

] ' x +1
Trong thyc hanh, ta thuwdng trinh bay ngan gon nhu sau: y’:(\/x2+1) :( ) = 2x -
W+l 2+l i+l

Luyén tap 2. Tinh dao ham cda cdc ham s6 sau:
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a)y=x£; b)y:(x/;+1)(x2+2).

+1
Loi giai

a) J'(x) = %(2x—3)1° =10(2x —3)9%(2);—3) =10(2x—3)°.2 =20(2x 3’

1
b) y'(x)=%\/1—x2 =di(1—x2)2=— s

X 1-x°
4. PAO HAM CUA HAM SO LUONG GIAC
a) Pao ham cia ham sé y =sinx
HD 5. Xay dwng céng thirc tinh dao ham cia ham sé y =sin x

a) Voi h =0, bién d6i hiéu sin (x+ /) —sin x thanh tich.

2 & 7 .« 7. . Sil’lh N ~ 2 B n s N ? \ ~ . .
b) S&r dung dang thirc gidi han %HI(}T:I va két qua cua cau a, tinh dao ham cua ham s6 y =sinx tai
diém x bang dinh nghta.
Loi giai

a) sin(x+h)—sin(x)=2cos(x+z+xjsin(x+z_xj=2cos[x+§jsin(§j

2cos| x+ ﬁ sin ﬁ
sin(x +h)—sin(x) lim 2 2
h

h—0 h

b) Ap dung dinh nghta, ta cé: y'(x) = %mg

o

Chia t¢ va mau cho ZSin(gj, ta co:

cos x+ﬁ sin h
y'(x)=lim : -sin| — |=limcos| x+— | — - ———%
h—0 j 2] h>0 2

NG Wk
B SlIl2

2 2
Ap dung k&t qua clia ddng thirc gidi han, ta cé: y'(x) = cos(x).1 = cos(x)
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!

*Ham s6 y =sinx c6 dao hamtrén R va (sinx) =cosx.
* DGi vi ham s6 hop y =sinu, voi u =u(x), ta co: (sinu)' =u'.cosu.
Vi du 6. Tinh dao ham cta ham sé y = sin(2x+%}.

Lo giai

!

Taco: y'= (2x+%} .cos(2x+%j = 2c0s(2x+%}

Luyén tap 3. Tinh dao ham cta ham sé y = sin(§—3xj.

Lo gidi
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X

SN (P R () =cos| F—3x |(=3) =— _z
y—d sm(3 3xJ f(g(x)).g'(x) 005(3 3xj.( 3) 3cos(3x 3}

b) Pao ham cia ham sé y =cosx

HD 6. Xay dwng céng thirc tinh dao ham cia ham sé y =cosx
Y 7 o N . 7[ s by 2 Y ~
Bang cach viét y =cosx = s1n(5—xj, tinh dao ham cdia ham s6 y =cosx

L&vi giai
y'=cosx=-sinx

!

* Ham s6 y =cosx c6 dao hamtrén R va (cosx) =—-sinx.
V . 7 . N ~n 7 . ’ ’ .
* DGi vi ham s6 hop y =cosu, v&i u =u(x), ta co: (cosu) =—u'sinu.

Vi du 7. Tinh dao ham cta ham sé y = cos(4x—§j.

Loi giai

Taco: y' = —(4x—§} .sin(4x—%) = —4sin(4x—§}

Luyén tap 4. Tinh dao ham cta ham sé y = 2cos(%—2x).

Loi giai

y':[2005(2—2xﬂ = —2sin(£—2xj.(£—2x] = —2sin [£—2x}(—2) :4sin(£—2x)
4 4 4 4 4

c) Pao ham ciaham sé y =tanx va y =cotx

o

HD 7. Xay dwng cdng thirc tinh dao ham ciia ham sé y =tanx va y =cotx

. ) o sin x V4 , . s s
a) Bang cach viét y=tanx = [x +—+kr ke ZJ, tinh dao ham cia hamsé y=tanx.
CoS x
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b) S& dung dang thirccotx = tan(%—xj voi (x # km,k € Z), tinh dao ham cta ham s y = cot x

Lo giai

, cosx.sin’x—sinx.cos’x) cosx.cosx—sinx.—sinx) cos’x+sin’x 1

a) (tanx) = 5 = > = > =—
cos’ x cos’ x cos’ x cos® x
. . . 2 2 2 . 2

, sinx.(—cosx)—cosx.sinx | sin"x+cos"x cos” x+sin” x

b) (cotx)' = — = — = >
sin’ x sin® x cos’ x

N ~ , N . . T N !
*Ham s6 y =tanx c6 dao ham tai mc_)|x¢5+k7r,keZ va (tanx) =—.
Cos” X

1

2

4 ’ N . . N l
* Ham s8 y = cotx c6 dao ham tai moix # kr,k € Z va (cotx) =————.
sin’ x

* 3 vdi céc ham s6 hop y = tanu va y =cotu, véi u=u(x), ta cé:
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’ !
!

u / u - . .
(tanu) =——;(tanu) =———— (gia thiét tanu va cotu cé nghia).
cos’ u sin® u

Vi du 8. Tinh dao ham cta ham sé y = tan(2x+%j.

T
2x+—
(x4j 2

Ta CO, y’ = =
cos?| 2x+ 2% | cos?| 2x+ %
4 4

Luyén tap 5. Tinh dao ham clia ham s6 y = 2tan’ x+3cot(§—2xj.

Loi giai

Lori gidi
V= (2tan2 x+3c0t(%—2xn =4sinx +6cos’ (%—27[)

Van dung 1. Mot vt chuyén dong c6 phuong trinh s(7) = 4cos(2m —%)(m) , Vi ¢t 1 thoi gian tinh bang

gidy. Tinh van tdc cha vat khi 1 =5 gidy (lam tron két qua dén chit s6 thap phan thir nhat).
L&i giai

v(1)=s'(0) :—87zsin(27zt—%j

o

Suyra: v(5)=-87 sin(27z.5 —%) ~9,62(m/s)

5. DAO HAM cUA HAM SO MU VA HAM SO LOGARIT
a) Gidi han lién quan dén ham s6 mii va ham sd logarit

HP 8. Gi¢i han co ban ciia ham s6 mii va ham sé légarit

EETCEEYEBO — NI HNIG NVYL ‘AD
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, e e | . 1
a) St dung phép déi bién t =—, tim giéi han 11rr3(1+x)x .

1

b) V&i y =(1+x)x, tinh In y va tim gidi han cta limny. .
> X , N e, . ex —1
c)bat t=¢"—1.Tinh x theo ¢ va tim gidi han hn(} .
X—> X
Loi giai

1 1
a) lim(1+x)" = lim(1+x)" = ¢

1
b) my:m{(my}m:,nmmzﬁm;l
X

x—0 X x—0 1_|_ X

x-1 In(1+£)-1 (-1 {

c) lim =lim , lim =lim =0
=0 x>0 In(l+¢)  ~0In(l+¢) 01+¢
Nhan xét. Ta c6 cac gidi han sau:
1 In(1+ Y
lim(1+x)x =e lim 2020 lim& L=
x—0 x—0 X x—0 X

b) Pao ham clia ham sé mii

o

HP9. Xay dung cong thirc tinh dao ham cdia ham sé mil

e —1

a) Str dung gi¢i han lim =1 vadangthirc e™" —e" =¢" (eh —1), tinh dao ham clia ham s6 y =¢"
tai x bang dinh nghta.

b) S dung dang thitc a* =e"" (0 < a #1), hdy tinh dao ham ciaham s§ y =a".
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Lo gidi
, (x+ h)e _xe ) eeln(x+h) __ elnx
a) y'(x) = lim P lim P
eln| 1+—
i eln[1+ﬁ] ) eelnx Le ( xj IJ
) e -
=lim =lim
h—0 h h—0 h
d Mo ol
eelnx (6 (x ( )) _IJ eelnx (e X _1]
=lim =lim——=
h—0 h h—0 h
Ml
elnx e’ — e eh/x -1 1
=e "1 —=x"lim —
h—0 X h—0 h / X X
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e'—-11 x°

=x°lim — =
u—0 u X X
, ) ax+h _ax ) e(x+h)lna _ex]na
b) y'(x)=1lim = lim
h—0 h h—0 h
‘ exlna (ehlna _1) ‘ eh]na _1
= lim = a" lim
h—0 h h—0 h
hlna _
=a' lim na =a".Ina
=0 hlna

!

-Ham sé y=¢" c6 dao ham trén R va (ex) =e".
D&i vdi ham s6 hop y =e¢", Vi u =u(x), ta co: (e” ), =u'e".
-Hams6 y=a"(0<a#1) c6 dao hamtrén R va (a*) =a*.Ina.
D&ivdi ham sé hop y =a", vdi u= u(x), ta co: (a"), =u'a".lna.
Vidu9. Tinh daohamclahamsé y= pA

Loi gidi
Taco: y' =27 (x* —x) .In2 =2 (2x~1).In2.
Luyén tdp 6. Tinh dao ham cla cac ham sé sau:

a) Y=

’

b) y — 3sinx '

o

Lo giai
a) y =(f(g) =/ (g(x).g (x) =€ .(2x-1) =e" *.(2x-1)
cood o d [ s d . In3si :
b) y =—(3"")=—/(e""""")=—(In3.sinx).e""*"*=In3.cos x.3™""
)y dx( ) dx< ) dx( )
c) Pao ham cta ham sé logarit
HP10. Xay dwng céng thirc tinh dao ham cla ham sd légarit.
In(1+7)
t

ham clda ham sé y =Inx tai diém x>0 bang dinh nghta.
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a) S&r dung gidi han ling =1 va dang thirc 1n(x+h)—lnx:ln(x+hJ:1n(1+ﬁj, tinh dao

X X

. 1 ,
b) S&* dung dang thirc log, x:1n_x(0< a #1), hdy tinh dao ham clia ham s8 y =log, x.
na

Loi gidi
a) y=Inx

St dung dang thire In(1+¢) =¢+o0(¢) khi t >0, ta cé:

ln(l + hj
y =lim——>2

h—0 h
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ln(1+hj
N X

Ap dung gi¢i han lim In(l+7) =1,tacé:y =lim 1
-0 ¢ h—0 h X
y,:hmln(lﬂ‘).l(t:ﬁj
t—0 t X X
|
Yy ==
X
Inx
b) y=log, x=—
Ina
d(Inx , 1 d
=—|—1; =—-—(Inx
4 dx(lnaj 4 Ina dx( )
2 ~ 2 ~ g7 2 n 7 4 1 1 N ! 1
St dung két qua datinh ¢ caua),tacd:y =——va y =
Ina x x-lnax

y s . o1
- Ham s6 y =Inx c6 dao ham trén khodng (0;+x) va (Inx) =—.
X

D&i véi ham s6 hop y =Inu, véi u =u(x), ta cé: (lnu)’ L

u
' ) \ r 1
Ham s8 y =log, x c6 dao ham trén khoang (0;+) va (log, x) = —
x.Ina
D&i v&i ham s8 hop y =log, u, véi u =u(x), ta cé: (log, u), =—
ulna

o

Chuy. Vi x <0, ta co: ln|x| =In(-x) va [ln(—x)]l = (=) :l. Tur d6 ta cé: (1n|x|), =1,Vx 20
-x X X

Vidu 10. Tinh dao ham clia hamsé y = ln(x2 +1).

Loi giai
!
2
s 2 P S A . ,_(x +1)_ 2x
Vi x*+1>0 v&imoi x nén ham sb xac dinh trén R. Ta cé: y'= 5 =—.
x +1 x +1
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Luyén tdp 7. Tinh dao ham cia hams8 y =log, (2x-1).
Loi giai

, : 2
y'=(log,(2x-1)) :m
Vandung2. Ta da biét, d6 pH clia mét dung dich dugc xac dinh béi pH =—log[ H |, 8 d6 [H' | Ia
ndng dd (mol/l) cda ion hydrogen. Tinh téc d6 thay déi cha pH déi vdi néng do [H+]

L& gidi

dpH

d[H*] - d[Hq(—log[H*]).

St dung quy tac tinh dao ham ctia ham hop, ta cé:
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dpH

d[H*] = d[H+](—l.log[H*])

dpH 1 d N

il 1 d[[r](log[H 1)

Ap dung cong thirc dao ham clia ham sé logarit téng quat, ta co:
dpH 1

d[H"]  [H |10

g ° > N re n . H 1
Vay téc d6 thay doi cua pH dbi véi nong do [H*] 1a: ddp -

(a7]  [H ];10

o
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BANG PAO HAM
(+ ]r =" (sinx) =cosx (e ]' _
[1}' __ 1 (cos ) =—sin x () " na
x | ,13 o i

(cotx) =il (log, x) = ——
[u” ]r =nu" (sin u]f =u'.cosu (err ]' oty
{l] :_i (cosw]r =—u'.sinu (an ]' ' na
! ! oo .
' ' (tanu) =— (]nz,:)' 4

(N/;) _ u cos™ i y
2Ju " .

cotu T _
(cotu) S (log, u) = o

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1. Pao ham cua ham da thirc

1. Phrong phap
Chu yéu ta dung cac cdng thirc sau

(¥)-
(c)' =0
(
(

o

(x)' =1.

nx
5
=u'+V

n—1
u+v) u'
u—v) =u-v

N—"

’

(uv) =u'v+v'u

EETCEEYEBO — NI HNIG NVYL ‘AD

2. Cac vi du rén luyén ki nang
Vidy1: Chohamsd y=2x"—3x*~5.Tim x dé y' =0

Lo giai
y=2x"-3x"-5
[ 2 x:O
=)' =0 6x —6x=0<:>x(x—1):O<:> [
X =

Vi dy 2: Choham s8 y =3x’ +x” +1. Gii b4t phuwong trinh 1’ <0.
Loi giai
y=3x"+x"+1= y' =9x" + 2x

y'£0<:>9x2+2xS0<:>—§£x£0.
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Vidu 3: Cho hai ham s& f(x)z%x2 +4x; g(x)=9x—%x2. Timxdé f'(x)=g'(x)
Loi giai
f’(x):x+4;g'(X)=9—3x.

Do dé f'(x):g'(x)<:>4x:5c>x:%.

. 1 . s L .
Vidu4: Chohamsé f(x)= mx—§x3. Tim m dé x =—1 la nghiém cla bat phuwong trinh f7(x) <2
Lori gidi
Ta cé: f'(x):m—x2. Gid tri x=-1 13 nghiém cba bat phuong trinh f'(x)<2 khi va chi khi:

m-1<2 < m<3.

Dang 2. Dao ham cia ham phén thirc

1. Phwong phap
Ta thuwong st dung cac cong thire sau:

(zjzw(#o)

\% 14

Gj - u=0).

2. Cac vi du rén luyén ki nang

o)
i X(1—3X) <
Vidul: y=——= =
x+1 By
N . LX) Z
Loi giai o
5 =
x(1—3x) , (1—6x)(x+1)—1(x—3x ) 3x2 —6x 41 i
X+ (x+1) (x+1) [
&
Vi du 2: Tinh dao ham clia ham s6 y = 2X> 5
2x—1 et
. e e H
Loi giai %
Dung cong thirc nhanh: y = ax+b :>y'=ad;b02.
cx+d (cx+d)
Do 6, véi y =21 thiy'=——> .
2x —1 (ZX—l)
Vi du 3: Tinh dao ham clla ham s6 y = 5
x“+1
Lo gidi
2 !’
, _(X +1) B —2X
B 2 2"
(x2+1) (x2+1)
. x2+1
Vi du 4: Tinh dao ham cta hamsd y = ?
x" -1
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Loi giai
x2+1 x2-1+2 2
x“ -1 x“—1 x“—1
—2(x2—1) ~
Do do y'= i :
2 2 2 2
(x —1) (x —1)
Vi du 5: Tinh dao ham cla ham s6 y = 1
x“+x-1
Loi giai
,__(X2+X_l) B —2X—1
N 2 2"
(x2+x—1) (x2+x—1)
. X2 +x+3
Vi du 6: Tinh dao ham cia ham s y=——
X“+x-1
Loi giai
_X2+X+3_X2+X—1+4_1+ 4
xZ+x-1 xZ+x-1 xZ+x-1

—4(X2 +x —1)' —4(2x+1)

Do do: y'= .
2 2 2 2
X“+x-—1 X“+x—-1

Dang 3. Pao ham cua ham chira can

o

1. Phrong phap
Ta thwong dung cac cong thirc sau

Ham s6 y —Jx c6 dao ham tai moi x duong va (\/;) =

Ngoai ra, d6i véi ham hop (\/;) -

2Ju

EETCEEYEBO — NI HNIG NVYL ‘AD

2. Cac vi du rén luyén ki nang
Vidu1: Chohamsd y=4x—+/x.Timxdé y'=0?

Loi giai
1
y=dx—Jx =y =4———
2/x
1 1 1
=0 d4-——=0cJr=—cx=—.
d 2/x 8 64
Vi du 2: Tinh dao ham ctia ham s8 y=x’ —/x +1
Loi giai
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Vi du 3: Cho ham s6 f(x)z%x3—3\/§x2+18x—7. Tim xdé€ f'(x)<0
Lovi gidi

f(x) =2 ~632x+18=(x-312) .

F1(x) <06 (x-3V2) <0 x=3J2.

Vidu4: Chohamsé f(x)=+1+x.Tinh f(3)+(x—3)./"(3)?

Loi gidi
< ’ 1 i
Ta co: f(x)zzmjf(S):Z

1
Lai c6: /(3)=2. Vay f(3)+(x—3).f'(3):2+(x—3).%:x+5.

4
Vidu 5: Tinh dao ham cla ham sé: y = ! ?
x2+1
Loi giai
—X
. ' \]X2+1 —X
Taco: y =——= ] = =
Vi du 6: Tinh dao ham cla ham s8: y = xv/x* +1?
Loi giai 2
2x% +1 =
Tacéd: y' =+/x> +1+x. r o : S
Jal+l Pl Z
9,
Vidu 7: Tinh dao ham cla ham sé: y = e , z
d . 2 . \/g. e
Loi giai I
(o]
Tace: o =) (l—x+ 1+x ]_ 1 2-2x+1+x _ 3-x S
I T 2M1-x) 1-x 2J1-x (l—x)S. S
w
w
Dang 4. Tinh Pao Ham cda cac ham sé lwgng giac
1. Phwong phap

Ap dung quy tac tinh dao ham.

e Ap dung cac dao ham lwong gidc co ban.
2. Cac vi du rén luyén ki nang
Vidu 1: Tinh dao ham cla ham sé y =tan7x
Hudng dan giai

, (7x) 7

“cos’7x  cos’7x’
Vidu 2: Tinh dao ham clia ham s6 y =+/cosx
Huéng dan giai

Ve (cosx)  —sinx
2«/cosx 2\/cosx.
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Vi du 3: Tinh dao ham clia ham s8 y =+/cos 2x
Huéng dan gidi
, (cos2x)  —2sin2x —sin2x
B 2+/cos 2x B 2+Jcos 2x B Jeos2x
Vi du 4: Tinh dao ham clia ham s8 y =+/sinx

Huéng dan giai

y:mjy,:(sinx)y _ cosx

2+/sin x - 2+/sin x .
Vi du 5: Tinh dao ham cGia ham s6 y =+/sin3x
Huwdng dan giai

~ (sin 3x)' _ 3cos3x
2\/ sin 3x 2\/ sin3x

Vi du 6: Tinh dao ham cla ham s6 y = tan” Sx

y!

Huwdng dan giai

(5x)  10sin5x
cos’5x  cos’Sx

y'=2tan5x.

Vidu 7: Tinh dao ham cla hamsé y = cos(%—?ax)

Hudng dan giai

y=cos £—3x =y = Z—3x .| —sin £—3x =3sin £—3x )
3 3 3 3

Vi du 8: Tinh dao ham ctia hamsé y = sin(%—bcj

o

Hudng dan giai
y =sin (% — ZxJ =cos2x = y' =-2sin2x.

Vi du 9: Tinh dao ham cla ham s6 f'(x)=2sin 2x+cos 2x

EETCEEYEBO — NI HNIG NVYL ‘AD

Huwéng dan giai
y' :2(sin2x)’ +(c052x)’ =4cos2x —2sin2x.
Vidu 10: Cho f(x)=0052 x —sin? x. Tinh f'(gj

Huwéng dan gii
Cdch 1: Gidi bdng tw ludn
Tacd f(x)=cos’x—sin’ x =cos2x. Do d6 f'(x)=-2sin2x.

Vay f'[%j -2 sin% -2

Cdch 2: Gidi nhanh bdng mdy tinh
Chuyén sang ché dé rad bang cdch én phim |SHIFT |[MODE |4
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réi &n phim E ta duoc két qua
X

Nhap vao man hinh i[(cos(X))Q +(Sin(X))2j

T
X==
4
M & Math &

S tcos(Ra)Z-isb
-2

Vi du 11: Tinh dao ham clia ham s6 y =cos” 4x
Huwdng dan giai

y =cos’ 4x = )’ =3cos’ 4x.(cos 4x)’ =3cos” 4x.(—4sin4x) = —12cos’ 4x.sin 4x.

(7
e 1)
Vidu12:Véi y = cos(z—ZxJ thi c6 gia tri bang bao nhiéu?
(7
y(3j

Huwdng dan giai
Cdch 1: Gidi bdng tv lugn

T T
=cos| ——2x |= y' =2sin| ——2x
g (4 j g (4 J
y' Zl=2sinZ-Z =0;y Z 1= 2sin z_2z #0
8 4 4 3 4 3

Cdch 2: Gidi nhanh bdng mdy tinh
Chuyén sang ché dé rad bang cdch én phim |SHIFT |[MODE |4

i coS E—2X
dx 4
i coS E—2X
dx 4

X=

|3

Nhap vao man hinh réi an phim E ta dwoc két qua

X=

w3

[F] Math &

de(cos(F-24) 1
0

Vi du 13: Cho ham sé f(x)=2sin(5%+xj.ﬁnh f’(%).
Loi gidi
(g Sr |
Ta co:f(x)=2cos(?+x):>f (—j=—2

6

Vi dy142: Cho ham s6 f(x)=cos’ x—sin’ x. Tinh f'(%j :

Bén word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133
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L gidi

Taco: f(x)=cos2x= f'(x)=-2sin2x. Dodd: f’(%j:—z.

Vi du 15: Cho ham s6 y = f(x) =+/tan x + cot x . Tinh f'(%).

Loi giai
, 1 1
tanx + cot x 2 2
Ta cé:f'(x)= ( ) _Cos"x sin"x :>f'(£j=0.
2\/ tanx + cot x 2«/ tanx +cot x

4

Dang 5: Gidi phuong trinh lwgng gidc £(x)=0

1. Phvong phap
v’ Tinh dao ham £(x)
v PE& giai phuong trinh f’(x) =0, ta dp dung céch gidi cac phuong trinh lugng giéc co ban va mét s6
phuong trinh lwgng giac thuwong gap.

2. Cac vi du rén luyén ki nang

Vidu1l: Chohamsé y =sin[§—%x]. Giadi phuong trinh y'=0.

L(mo1 , -1 T 1
y=sin| ———x |=>y'=—cos| ———x
3 2 2 3 2

| |
y'=0&cos| 2-—x =0 L -—x="rkneo x=—2—Kk2n,k e Z.
) 3 2 2 3

Hudng dan giai

o

Vidu2: Chohamsé y =cos(2?n+2x] .Giai phuong trinh y'=0.

Hudng dan giai

EETCEEYEBO — NI HNIG NVYL ‘AD

y =cos 2—n+2x =y =-2sin E+2x
3 3
y'zO@sin{%+2xJ=0<:>23—n+2x=kn

<:>2x=—2—n+kn<:>X=—E+E,keZ.
3 3 2

Vidu3: Chohamsé y :cotzz, Giadi phwong trinh y'=0.

Hudng dan gidi

X
cos—
X X 1 1 1
y=cot’ ==y’ =2cot=.| —— |. -4
4 4 . 2X 2 . 3 X

sin” — sin” =
4 4

y':O<:>cos%:0<:>x:2n+k4n,keZ.

Vi du 4: Giai phuong trinh: f’(x)zO, biét f(x):cosx—sinx+x.
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Huéng dan giai
Ta co: f'(x):—sinx—cosx+l.

3 T 1
Vay: f'(x =0<:>sinx+cosx:1<:>sin(x+—J:_
) 4) 2
x+2=2ikon  [x=k2n
~ 4 P p .
n 3n x:5+k2n

Xx+—=—+Kk2n
4 4

cos3x

Vi du 6: Cho ham s6 f(x): Sm;X +cosx—\/§(sinx+ J Tim tap nghiém cla f’(x) =0
Hwéng dan giai

Ta c6: f(x)= Sm;X +COSX—\@(sinx+ coz3xJ

f’(x) =cos3x—sinx—\/§(cosx—sin3x)
f'(x):O<:> cos3x—sinx—\/g(cosx—sin3x):0
Rt cos3x+\/§sin3x =sinx +v3 cosx

1 3. 1. 3
<& —C083X +—sin3xX =—sinX + —CoOsX
2 2 2

T LT T . . T
<:>cos§cos3x+s1n§sm3x=cos§s1nx+s1n§cosx

T ) e
< cos| 3x—— |=sin| x +—
P18 T T T
< cos| 3x—— |=cos| ——x—— |=cos| ——X

x-L="_x+kon x=T Kr
36

& = 8 2 s keZ.
3x—£z—£+x+k2n x=£+kn
3 6 12

o

Dang 6. Tinh dao ham

EETCEEYEBO — NI HNIG NVYL ‘AD

1. Phwong phap:
(ex)y =e" (a")y =a'.lna
(e“ ) =u'e" (a”)y =u'a".Ina

Véimoi O<a=#1

1 1
1 (- 1 '
( °Ea x) x.Ina ( nx) X
u' 1
1 " 1 =y
( %8a u) ulna ( nu) u .

Ngoai ra ta c6 thé stir dung MTCT dé kiém tra va thir dap an
2. Cac vidu rén luyén i nang

Vidu1l: Tinh dao ham cla hams6 y =log, (2x—2).
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Lovi giai
) (2x-2)' 1
Taco y'= = )
(2X—2)ln3 (X—l)ln3
Vidu2: Tinh daoham ctiahamso y= xtl
Lovi giai
2 —(x+1)2'In2  1—(x+1)In2
y'= - S
. . . s x+2
Vidu3: Tinh dao ham cla hamsé y = : In(x+2)
Lovi giai

x+2 1 _—31n(x+2)+ 1
x—1 x+2 (x—l)2 x—1

y = 2ln(x+2)—i—

(x-1)
Vidu4: Chohamsé f(x)=x’e"". Gidi bat phuongtrinh f'(x)>0

Loi giai

32
F()=2 Y 0o -2 20 0<x<2
e

C. GIAI BAI TAP SACH GIAO KHOA

Bai 9.6. Tinh dao ham cla cidc ham sé sau:

o

<

a) y=x"=3x" +2x+1; b) y=x>—4/x+3. -

e e ;;

Lo giai =

d d d d g

a) vV =—(x*)——(3x* ) +—(2x)+—(1 T

)y dx( ) dx( ) dx( ) dx() e

Yy =3x" —6x+2 é

w

d L d 1 d &
b)—(x")=nmx"" L (Wx)=—e —(f(X)+g(x) = f'(x)+g'(x

) (x') 0= e = S0+ ¢

w

di(cf(x)) — ()
X

d;, d d
4L a2l
Y a’x( ) dx( ) dx()
y'=2x—2\/;
Bai 9.7. Tinh dao ham cla cidc ham sé sau:

2x-1 2x
a) y= ; b) y= .
)y x+2 )y x2+1

Loi gidi

Q)(x+2)-(2x-1)1

) 5= Dt 2) =21
(x+2)

. 5
Y (x+2)°
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) (2)(x2 +1)—(2x)(2x)

b) y'
(x2 +1)2

21

y =, 2
(x +l)
Bai 9.8. Tinh dao ham cla cidc ham sé sau:
a) y=xsin’ x; b) y =cos” x +sin2x;
c) y=sin3x—3sinx; d) y=tanx+cotx.
Loi gidi

a) y'=xsin2x+sin’ x hay y’'=sin’ x+xsin2x
b) y'=-2sin2x+2cosx hay y'=2(cosx—sin2x)
c) y=sin3x—3sinx = y'=3cos3x—-3cosx

1 1

r_
d) y - 2 )
COS ¥ Smm x

, _sin’ x—cos’x
sin? x-cos® x
Bai 9.9. Tinh dao ham cda cac ham sé sau:
2
a) y=2""; b)y=log3(4x+1).

Loi giai

o

a) ¥ =2"".In2.(3-2x)
41, 4
In3 4x+1  (4x+1)In3

b) y

Bai 9.10. Cho ham s6 f(x)=2sin’ (Sx :%) Ching minh rang |f’(x)| <6 véimoi x.

i _i f a2 _Z
f(x)—dx {2s1n (3x 4)}

:4sin(3x—£)-cos(3x—£j-3
4 4

= 6sin (6x - %j = 6.c0s(6x)

Lo gidi

EETCEEYEBO — NI HNIG NVYL ‘AD

Vi —1< cos(6x) <1 v&i moi x, nén ta céd ‘f'(x)‘ =|6cos(6x) |< 6 v&i moi x. Vay ta da chirng minh duoc
diéu phai chirng minh.
Bai 9.11. M4t vat chuyén dong roi ty do c6 phuong trinh /(1) =100—4,9¢°, & d6 d6 cao h so véi mit
dat tinh bang mét va thoi gian ¢ tinh bang gidy. Tinh van téc cla vat:
a) Tai thoi diém ¢ =5 giay; b) Khi vat cham d4t.

L& gidi
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a) D€ tinh van t6c cla vt tai thoi diém ¢, ta can tinh dao ham cda ham s6 A(t) tai thoi diém d6:
d >
v(t)=h'(t)=—(100—4.9¢" ) = —9.8¢
() =h®)=—| )
Vay van tdc cla vat tai thoi diém ¢ =5 gidy la: v(5) =-9.8.5=49(m/s).
b) Vat cham dat khi /(¢) =0, tac la:

100-4.9¢* =0 =¢= 100

3

v, =+[2gh, =1/2.9,8.100 =1960 = 44,3m /s

Bai 9.12. Chuyén dong clia mot hat trén mot day rung dugc cho bdi () =12+0,5sin(47t), trong d6 s
tinh bang centimét va ¢ tinh bang gidy. Tinh van t&c cla hat sau ¢ gidy. Van téc cyc dai cla hat 1a bao
nhiéu?
L&i giai

Dao ham cda ham s(¢) theo thoi gian ¢ :
v(t) = as =2 cos(4rt)4

dt
Ta thay rang ham v(¢) 1a mét ham cosin v&i bién d6 bang 27, do d6 gid tri I6n nhat cla ham nay 1a 27 .
Vay van téc cuc dai cha hat la 2zem/s.
D. BAI TAP TRAC NGHIEM

Caul: Chohamsd f(x) =§x3 —2J2x* +8x—1, c6 dao ham I3 f'(x). Tép hop nhitng gia tri cha x

dée f'(x)zO la:

A {242}, B. {2142}, c. {-42}. D. {242},
Loi gidi

Chon D

Taco: f'(x)=x>—42x+8.
Phuong trinh f"(x)=0 <> x* —4y/2x+8=0 x=242.

Cau2: Chohamsé y=3x"+x>+1,cédaohamla y'.DE »' <0 thi x nhan cac gid tri thudc tap nao

sau day?
A. [—2;0}. B. [—2;0}.
9 2
9 2
C. _OO;_E u[0;+oo). D. —oo;—; U[O;—i-oo).
Loi giai
Chon A

Tacé: 3" =9x” +2x.
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Do do, y'S0<:>y'=9x2+2x£0<:>—§£x£0xe[—§;0]

Cau3: Tinh dao hamcla hamsé f(x)=—x"+4x’—3x" +2x+1 tai diém x=—1.
A f(-1)=4. B. f'(~1)=14. C. f'(-1)=15. D. f'(~1)=24.
Loi giai
Chon D

Taco: f'(x)=—4x"+12x" —6x+2.

Suyra f'(=1)=—4(-1) +12(=1)" = 6(-1)+2=24.

~ \ ~ 1 s \ \ 12 N ~ 2 s .7 . 2 ~
Cau4: Cho ham so y:§x3 —(2m+1)x2 —mx—4, céd dao ham la »'. Tim tat ca cac gia tri cua m dé

y' 20 véi VxeR.

A. me —1;—l . B. me —1;—l .
4 4
1 1
C. me(—oo;—l]u ——;+o0 |, D.me|-1;—|.
4 4
Loi giai
ChonB

Tacéd: y' =x7 —2(2m+1)x—m.

o

Khidd, y'>20 véi VxeR < x*-2(2m+1)x—m>0 véi VxeR

<:>A’=(2m+1)2+m£0<:>4m2+5m+130<:>—1SmS—%.

~ \ ~ 1 s \ N ’ N ~ 2 s .« N 2
Cau 5: Cho ham s6 y :—gmx3 +(m—1)x2 —mx+3, cé dao ham la y'. Tim tat ca cac gia tri cua m

EETCEEYEBO — NI HNIG NVYL ‘AD

dé phuong trinh ' =0 ¢ hai nghiém phan biét a x,, x, théa man x +x; =6.

A.m:—1+\/§;m:—l—\/§. B.m=—1—\/§.
C.m=1—\/§;m=1+\/§. D.m=—1+\/§.

Loi giai
Chon A
Ta cé: y' = —mx’ +2(m—1)x—m .
Phuong trinh y' =0 c6 hai nghiém phan biét
o —mxt + 2(m —l)x—m =0 c6 2 nghiém phan biét

{m;tO m#0

A':(m—l)z—m2 >O<:> m<%.
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iy = 2(m—1)
Khi do, goi x,, x, la hai nghiém phan biét cta phuong trinh = T = m

xx, =1

2
2(m-1
Tacé: x +x; =6<:>(x1 +x2)2 —2x,x, :6<:>[M] -2=6
m

osm+2m-1=0m=-1++/2.
So véi digu kién thi m = —1++/2 thoa yéu cau bai toén.
Cau6: Biéthamso f(x) =ax’ +bx’ +cx+d (a>0) cd dao ham f’(x) >0 vdi Vx € R.Ménh dé nao

sau day ding?
A. b* =3ac > 0. B. b* —3ac > 0. C. b* —3ac<0. D. b* —3ac<0.

Lovi giai
Chon C
Tacod f'(x)=3ax’+2bx+c.Via>0va f'(x)>0 véi VxeR nén A'<0 tirc la b’ —3ac<0.
Cau7: Biéthams6 f(x)=ax’ +bx’+cx+d (a<0) codaoham f'(x)<0 véi VxeR. Ménh d& nao

sau day dung?
A. b* =3ac > 0. B. b* —3ac > 0. C. b* —3ac<0. D. b* —3ac<0.

Lo giai

o

Chon C

Tacé f'(x)=3ax> +2bx+c.Via<0va f'(x)<0véi VxeR nén A'<0 tircla b* —3ac <0

, 2
Cau8: Tinh dao ham claclahamsé y = (x3 —2x2) .

EETCEEYEBO — NI HNIG NVYL ‘AD

A. f'(x)=6x" —20x* +16x°. B. f(x)=6x"+16x".

C. f'(x)=6x" —20x* +4x°. D. f'(x)=6x"—20x* —16x".
L& gidi

Chon A

Taco: y' = 2()63 —2x’ ) (x3 —2x2) = 2(3x2 —4x)(x3 —2x2) =6x" —20x* +16x°.

. 3 .
Cau9: Chohamso y= (2x2 +1) ,c6daohamla y'. P& y'>0 thi x nhan cac gia tri nao sau day?
A. Khong cé gid tri nao cua x.
B. (—0;0]. C. [0;+00). D. R.
Loi gidi
Chon C

2

Taco: ' =3(2c +1) (207 +1) =3.4x (26 +1) =12x(2x* +1)
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Do d6, y'20 < 12x(2x° +1) & x20.

Cau 10: Tinh dao ham cla ham s8 y :(l—x3 )5 .

Ay =52 (1-2). B. ' =—15x*(1-x) .

cy=-3c(1-2)" D. y'=-52(1-x) .
Lvi gidi

Chon B

Taco: ' =5(1-2*) (1-2°) =5(-3x*)(1-2*) =—15¢* (1-2°) .

. 2016
Cau 1l: Tinh dao ham clahamsé y = (x3 —2x2) )

Ay =2016(x —22°) . B. ) =2016(x’ ~2x%)" (3x% ~4x),

C. ' =2016(x’ —2x7)(3x* —4x). D. ' =2016(x" —2x")(3x" - 2x).
Lori gidi

Chon B

Taco: ' =2016(x' ~227) (¢ ~2x)" =2016(3x> —4x)(x* ~24%)" .

Cau 12: Tinh dao ham clahamsd y = (x2 —2)(2x—1).

o

A. y' =4x. B. ) =3x"—-6x+2. C.y' =2x"-2x+4. D.y =6x"-2x-4.
Lovi gidi
Chon D

Taco:y'=(x* ~2) (2x—1)+ (2 ~2)(2x—1) =2x(2x-1)+2(x* ~2) = 62> ~2x—4

EETCEEYEBO — NI HNIG NVYL ‘AD

Cau 13: Tinh dao ham clia ham s§ f(x)=x(x—1)(x—2)..(x—2018) tai diém x=0.
A. f'(0)=0. B. //(0)=-2018L.  C. f'(0)=2018L. D. f'(0)=2018.
Lovi gidi
Chon C
Xétham'ss f(x)=f,(x) £,(x) o (x)..f, (x) (n2L;neZ).
Bang quy nap, dé dang chirtng minh duoc:
S1(x)= Lo () S (), () + S (¥) () () et S () S () (%)
Ap dung cong thirc trén cho ham s6 f(x)=x(x—1)(x—2)...(x—2018) va thay x =0 v&i chu
y /,(0)=0 taduoc:

£1(0) = (=1).(=2)...(=2018)+0.(=2)....(=2018) +0.(1)...(~2017) = 2018!.
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Tinh dao ham cla ham s6 f(x)=x(x+1)(x+2)...(x+2018) tai diém x =—-1004.

A. f'(-1004)=0. B. /'(—1004)=1004!.

C. f(~1004) = —1004!. D. /'(~1004)=(10041)".
Lo gidi

Chon D

Xét ham s6 £ (x)= f, (x) £, (x) f3 (x)-. S (x) (n21:n e Z).

Bang quy nap, dé dang chirtng minh duoc:

S1(x) = 1y () S () fy () 4 1 () S() Sy () e £ (3) £ () ) () -

Ap dung cong thirc trén cho ham s6 f (x)=x(x+1)(x+2)...(x+2018) va thay x =—1004 vdi
chiy f,4 (—1004) =0 ta duoc

f'(~1004) =[ (~1004).(~1004 +1)...(~1004+1003) |.[ (~1004 +1005)...(~1004 +2018) |
= (~1).1.(~2).2.....(~1004).1004 = (1004!)".

Tinh dao ham clia ham s6 f(x) _ 2 tai diém x=-1.

x—1
! ’ 1 ! !
A. f'(-1)=1. B. f(—1)=—5. C. f'(-1)=-2. D. f'(-1)=0.
2
L& gidi 5
r
Chon B 5
2
TXD: D=R\{1}. =
c
Taco f'(x) -2 = f'(-1) ! S
= —l)=== o
(e-1) 2
w
242x-3 >
Tinh dao ham cGia ham s6 y:x+—x' &
x+2
, . X +6x+7 . X +4x+5 . x> +8x+1
A-y:1+ 2. -y=—2. -y=—2. D-y=—2.
(x+2) (x+2) (x+2) (x+2)
Lo gidi
Chon A
Tacd y=x— =y =1+
AT I )
, e x(1-3x)
Tinh dao ham cua ham s6 y = .
x+1
—Ox* —4x+1 —3x* —6x+1 ) 1-6x°
A y=—""— - _ B.)y)=—""———  C.y=1-6x". D. ) = .
R SNETET e YTy
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L&i giai
ChonB
_ 2.2
Tacc'):y:x(1 3x):x 3x
x+1 x+1
, (x—3x2),(x+1)—(x—3x2)(x+l)' (l—6x)(x+1)—(x—3x2) “3x2 —6x+1
=y = = = :
g (x+1) (x+1) (x+1)
. e 1-3x+x> .. N
Cau18: Chohamso f(x):—l.Glalbat phuong trinh f7(x)> 0.
—
A. xeR\{l}. B. xe@. C. xe(l;+oo). D. xeR.
L&vi giai
Chon A
1=3x4x2) (x=1)—(1=3x+x*)(x-1)
e [ Rt )

(x=1)°
_ (—3+2x)(x—1)—(1—3x+x2) _ Xr=2x+2
(x=1)’ (x=1)

X2 —2x+2 {x2—2x+2>0
R I ) DA

B4t phuong trinh f7(x)>0< < xeR\{1}.

2

x—1 x#1

o

3

Cau19: Chohamsd f(x)= i

TR E S T

Loi giai

T Phuong trinh f”(x) =0 c6 tap nghiém S la:

EETCEEYEBO — NI HNIG NVYL ‘AD

Chon C

o (D) )P () 3 (x-1) - 26 3
Tt fx)="— R

3 a2 x=0
Phuong trinh "(x) =0 & = 13" —0@2x33x2—0@[ 3.
2

— 2 —
C3u 20: Tinh dao ham cla ham s6 y = 2x2+x 7.
x +3
. =3x*—13x-10 . =X +x+3
Ay = ; . B. y = ;
(x +3) (x +3)
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.y =B, . = 7% —135-10
(¥ +3) (¥ +3)
Lvi gidi
Chon C
Tach: ¥ (26 +x-7) (2 +3)=(x* +3) (-2x* +2-7)

(x2 +3)2

(—4x+1)(x2 +3)—2x.(—2x2 +x—7) 2 +2x+3

y'= (x2 +3)2 = (xz +3)2

Cau21: Chohamsé y= —2+/x +3x. Tap nghiém S cda bt phuong trinh y' >0 la:

A. S =(—o0;+0). B. S:(—oo;éj. C. S:G;m]. D. S=0.
Loi giai
Chon C
Taco y:—2\/;+3x:>y':_—1+3.
Jx
Dodéy'>0c>;l+3>0©3>L©x>l 2
Jx Jx =
5
=2
Cau 22: Tinh dao ham cta hamsé f(x)=+x—1 tai diém x=1. o,
=2
! 1 ’ ’ n N . -
A f (1)=E. B. /'(1)=1. C. f'(1)=0. D. Khéng ton tai. 2
e 2. é
Loi giai %
Chon D G
&
1 w
Tacod f'(x)= .
f( ) 2Vx—1
Tai x=1 thi f'(x) khong xac dinh.
Cau23: Tinh dao ham cla hamsd y =+1-2x".
1 —4x —2x 2x
Ay =—" B.y =——> C.y = D.y =X
241-2x7 1-2x7 1-2x7 1-2x7
Lo gidi
Chon C
1-2x7 ' -4 )
Tacd y' = ( ) al al

W2 21-22 1-2x
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Cau24: Tinh dao ham clahamsd y=+/x" —4x’.

x—6x" , 1 , x—12x° , x—6x

Ay =—F—. B.y=——— C(C)=———. D)y =—F————.
Jx? -4yt 24 x? —4x° 2x*—4x? 24 x% —4x°
Loi giai
Chon A
., 2x—12x° x—6x°
Taco y =

2\/x2 —4x° B \/x2 —4x° .

Cau25: Chohamsé f(x)=+x’—2x. Tap nghiém S cta bat phuongtrinh f'(x)> f(x) c6 bao nhiéu

gia tri nguyén?

A. 0 B. 1 C.2 D. 3
Lori giai
Chon C
i :
-2 — —
Tacéf’(x)=(x x) S e S el

24x* =2x - 2\/x2 —2x - \/x2 —2x.

2
x —2x

Khi d6, 1 (x)> f(x)@%kx/xz—bc
3-45 3+4/5

<x<
2 2

Sx-12x-2xe X' -3x+1<0

o

VixeZ=x={1;2} =tap S co 2 gi tri nguyén.

Cau 26: Tinh dao ham clia hamsé f(x)= x/x.

A. f'(x)zl\/;. B. f'(x)z%\/;. C. f’(x):%—. D. f'(x)zx/;+—x.

EETCEEYEBO — NI HNIG NVYL ‘AD

Loi giai
Chon B

Tacs f'(x)=x. x+x.(&)'=&+x.ﬁ=&+§=§&.

Cau 27: Tinh dao ham clia ham s6 y = x/x* —2x.

2
- —4
A_ ylzﬁ. B. ,:3)6—)6. c. y

y
VXt =2x Vx? =2x

_ 2x2—3x. . y,:2x2—2x—l.
Vx* =2x Vx® —2x
Loi giai
Chon C

Tacé y' = /7x2—2x+x 2x-2 :x2—2x+x2—x:2x2—3x
2\/x2—2x \/x2—2x \/x2—2x
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Cau28: Tinh dao ham cla ham s6 y =(2x—1)vx’ +x.

4x* -1 4x* -1
A Y =20x" +x ————. B. ' =2vx"+x+ .
VX +x VXt +x

2o, 4l 4% +1
C.y =2x"+x+——nx. D. ' =2Ux’ +x + ————.
20X +x 2Vx" +x

Loi giai

Chon C

Tacd y' = (Zx—l)’ AxP+x +(2x—1).(\/x2 +x),

2x—1)(2x+1) 4x° -1
:2.\/x2+x+( =2x X A ——.
2Nxr +x 2Ux +x

2 N ~ 1
Cau 29: Tinh dao ham cua hamsd y =
x*+1
x X

Ay =—e—. B. y)=——«—————.

(x> +D\x* +1 (x> +Dvx* +1

, X , x(x* +1)

C. )y = .D. y' =——F—=—.

2% + DA% +1 VP +1

Loi giai

Chon B 5

1 —(szﬂ)l ~(x*+1)
Tacs ' = - -
neey [\/x2+lJ X +1 2\/x2+1(x2+1)

—X

\/ﬁ(xz +1).

EETCEEYEBO — NI HNIG NVYL ‘AD

Cau 30: Tinh dao ham clia hamsé y = x—1
x*+1
, 2x , 1+x , o 2(x+1) . oxT—x+1
A. y = : B.y=—— % cy="22FD)  p o= rET
x> +1 J&+1) J&x+1)° (x> +1)°
Lo giai
Chon B
, ' 2
(e=1) Wt +T= (v (Yo +1) V()
Tacod y' = - x +1

] )
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_x2+1—x;+x_ 1+x

(1) Ve

2x—1
x+2°

Ay = 5 x+2 B y,:l 5 x+2
T (2x=1 N2t ' 2(2x_UZV2x—r

C 1 [ x+2 D 1 5 x+2
TN P i 2 (rr2f V2x-t

Cau 31: Tinh dao ham cliahamsd y =

Loi giai
Chon D
o 1 2x-1Y 1 5 X+2
Taco y = PR ETY) :E. T\ e 1
—_ x J—
) X (x+2)
x+2
A , . s s A, x2+1
Cau 32: Tinh dao ham cua hamsd y = .
X
1 X 1 1 X
A ’:— —_—— B ,=— .
773 x2+1( xzj YN R
<
cy=L]2 (1+sz. Dy =L |- > (—iz} =)
2\ x"+1 X 2\ x"+1 X Z
. e LX) gl
Loi giai Z
(@)
Chon A Iq
, 2
2
Tacod y'= ! ¥+l =l Zx (l—izj. %
\/x2+1 x 2V 210 x %
2 -
x @
Cau 33: Tinh dao ham cta hamsd y IR S
' ’ Vx+1—Vx—f
1 1
Ay =- : B. y'= .
(Jx+l+Jx—ly 2Ux+1+24x -1
Cy'—1+1 Dy'—1+1
T adx+1 ax-1 T odx+l 2x-0
Loi giai
Chon C
, 1 Vx+1++4/x-1
Taco y= = .
Jx+1=+/x-1 2
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1 ! 1 1 1 1
=y =—(Jx+1++x-1) == + = + .
4 2( ) 2(2\/x+1 2\/x—1j 4x+1  4x-—1

2
Cau 34: Tinh dao ham cta hamsé f(x)= 3¢ +2x+1 tai diém x =0.
2\/3x3 +2x* +1
A. f'(0)=0. B. /(0) :%. C. Khéng ton tai. D. /'(0)=1.
Lo gidi
ChonB
(3x* +2x+1) 2 3x3+2x2+1—(3x2+2x+1).(2 3x3+2x2+1)

Tacod f'(x)=

2
(2 3x3+2x2+1)

Ox* +4x

V3 +2x% +1 9x* +6x° —9x” +8x+4

(2 3x3+2x2+1)2 4(3x3+2x2+1)\/3x3+2x2+1

(6x+2)23x" +2x" +1—(3x* +2x +1)

4 1
= f'(0)=—=—.
f( ) 8 2
a’ .
Cau 35: Tinh dao ham clia ham s6 y =————— (a la hang so). Q
Ja* —x* =
x
3 3 5
ax a’x
Ay = . B.y = ) =z
g (az—xz)\/az—x2 g a’—x’ g'
I
C o ax b a3(3a2—2x) e
. y = . . y = . |
Z(az—xz)\/az—xz 2(az—x2)\laz—x2 o
=
Loi gidi S
o
Chon A ol
3 2 2 ,
., (\/a —-x ) —a3(—2x) JEN
Taco y = =

a’ —x’ :2\/a2—x2.(a2—x2) (az—xz)\/az—xz'

Ciu 36: Tinh dao ham cla hamsé y = sin(%—3xj.

A. y'=3cos(£—3x]. B. y'=—3cos(£—3xj.
6 6
V4 Vs
C. y'=cos| ——3x |. D. y' =-3sin| ——3x |.
g (6 J g (6 j
Loi giai
ChonB
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Tacd y':(%—3xj .cos(%—?vcj:—&cos(%—bc)

Cau 37: Tinh dao ham cla hamsé y = —%sin(%—xzj.

! T 2 ' 12 T
A. y =xcos| ——x" |. B. y=—x"cos| ——x |.
g (3 j Y7 (3 J
| 1 T
C. y'=—xsin| ——x |. D. y'=—xcos| ——x" |.
Y72 (3 j Y72 (3 )
Loi giai
Chon A

Taco y’=—l. T3 .cos| Z-x? =—l.(—2x).cos T |=xcos| Z-x*|.
23 3 2 3 3

Cau 38: Tinh dao ham cta hamsd y = sin(x2 —3x+2).

A. ¥ =cos(x* —3x+2). B. 3 =(2x—3).sin(x* —3x+2).

C. y'=(2x-3).cos(x* -3x+2). D. ' =—(2x—3).cos(x” —3x+2).
Lo gidi

Chon C

Taco y'z(x2 —3x+2)y.cos(x2 —3x+2):(2x—3).cos(x2 —3x+2).

o

Cau39: Tinh dao ham cta ham s8 y = x* tan x ++/x .

1 1
A. y' =2xtanx+——. B. y'=2xtanx+—.

2x Jx

x° 1 x° 1

EETCEEYEBO — NI HNIG NVYL ‘AD

C. y'=2xtanx+cos2x+2\/;. D. y'=2xtanx+coszx+$.
L&i giai
Chon C
o0 (2Y C \/—'_ x’ 1
Tacéd y —(x ) tan x+(tan x) .x +( x) —2xtanx+coszx+m.
Cau 40: Tinh dao ham cta hamsd y = 2cosx’.
A. y' =-2sinx’. B. ' =—4xcosx’. C. y'=-2xsinx’. D. y'=—4xsinx’.

Loi giai
Chon D

Tacd y' = —2.(x2) sinx* =-2.2x.sin x> = —4xsin x”.
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Cau 41:

Cau 42:

Cau 43:

Cau 44:

s s A, +1
Tinh dao ham cua ham s6 y =tanx7.

1 1 1 1
A y=——. B.y)'=——. c.y=—— D.y=——.
2cos’ x+l cos? x+l 2cos’ x+l cos? x+l
2 2 2 2
Lo giai

Chon A

(x+1j'
Tacd y' = tanx_’_l 2 = ! :

2 , x+1 , x+1
cos” —— 2cos” ——
2 2

Tinh dao ham cta ham s6 y =sin2+x? .

2x+2 x
A y= cosv/2+x>. B. y =— cos2+ x>,
V24 V2 +x°

1
C.y= X - cosv/2+ x>, D. y’:\/x—i__zcos\/Z—sz.
2+x 24+x

Chon C

244°)
Ta co y’:(x/2+x2 ), cos/2 + x? =(+—x)cos\/2—i-x2 =% cos\2+4?

242 + x* 2442

Tinh dao ham cha ham s6 y =cos/2x+1.

A. y/:_sm— V2x 41 B /:SIH— V2x +1 C. y/:_sin /2x+1‘. D. y,__sul— \/2x—|—1.
2W2x+1

V2x+1 T T il
Lo giai

Chon A

’ 2x+1)’ sinv/2x+1
Tacd y' =—(v2x+1 sin\/2x+l:(—sin\/2x+l:——.
4 ( ) 242x+1 V2x+1

Tinh dao ham cta ham s6 y =cot+/x* +1.

X X
Ay =- . B. y' = .
Jx?+1sin?vx? +1 \/x2+1.sin2\/x2+1
Cy= D. y'= 1
. 2 . 2
sin“4/x” +1 sin“vx~ +1
Loi giai
Chon A
() g
X +1) 2
Tacod y' =— __ N4l X

sin®4/x* +1 sin/x* +1 x* +1.sin*v/x* +1

o

EETCEEYEBO — NI HNIG NVYL ‘AD
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Cau 45:

Cau 46:

Cau 47:

Cau 48:

Tinh dao ham clia ham s6 y = sin (sin x).

A. y' =cos(sinx). B. )’ =cos(cosx).

C. y' =cosx.cos(sin x). D. »' =cosx.cos(cosx).
Loi giai

Chon C

Tacéd: y' = [sin(sin x)] =(sin x)' .cos(sin x) = cos x.cos(sinx).

Tinh dao ham clia ham s6 y = cos(tanx).

1
A. y' =sin(t . . B. y'=—sin(t .
y' =sin(tanx) e y' =—sin(tanx) e
C. y'=sin(tanx). D. )’ =sin(tanx).
Loi giai
Chon C
Taco y':—(tanx)r sin (tan x) = ————.sin(tan x) .

COS X

Tinh dao ham cla ham s6 y = 2sin® x—cos2x + x.

A. y'=4sinx+sin2x+1. B. y'=4sin2x+1.

C. y'=4cosx+2sin2x+1. D. y' =4sinx—2sin2x+1.
Loi giai

Chon B

Taco y'= 2.2(sinx), .sinx+(2x), sin2x+1=4cosxsinx+2sin2x+1

=2sin2x+2sin2x+1=4sin2x+1

Tinh dao ham ctia ham s6 y =sin’ T x|+ ZEx-E,
2 2 4
T Vg V3 T
A. Yy =-2sin(7—4x)+—- B. y'=2sin| ——x |cos| ——x |+—.
g (7 =4)+5 g (2 j (2 j 2
C. y'=2sin 7 _xleos| Z-x|+Zx D. y'=-2sin(7 —4x).
2 2 2
Loi gidi
Chon A
l1-cos(7z—4
Tacé y =sin’ T o |+ Ex-E= (ﬁ x)+£x—£
2 2 4 2 2 4

= —lcos(ﬁ—4x)+1x+(l—£j
2 2 2 4

o
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Suyra y'= (—%Cos(ﬂ—4x)+§x+(%—%jj

=%(7z—4x)y sin(ﬁ—4x)+§:—2sin(7r—4x)+%.

Cau 49: Tinh dao ham clia hamsé y =cos’ (2x—1).

A. y'=-3sin(4x—2)cos(2x—1). B. »' =3cos’(2x—1)sin(2x—1).

C. y'=-3cos’ (2x—1)sin(2x—1). D. y'=6co0s’ (2x—1)sin(2x—1).
Lo gidi

Chon A

Tacod y' = [0053 (2x—1)]l =3cos’ (2x—1)[cos(2x—l)]l
=—6sin(2x—1)cos’ (2x—1)
= —3[2 sin (2x —1)cos(2x—1)] cos(2x—1)=-3sin(4x—2)cos(2x—1).

Cau 50: Tinh dao ham ctia ham s6 y =sin’ (1-x).

A. y'=cos’ (1-x). B. )’ =—cos’ (1-x).
C. y'=-3sin’(1-x).cos(1-x). D. y'=3sin’ (1-x).cos(I1—x).
Lo gidi
Chon C ’

Tacd y' = [sin3 (l—x)]y = 3.[sin(1 —x)]y sin’ (1-x) =-3.cos(1—x).sin’ (1-x).

Cau 51: Tinh dao ham cta hamsd y = tan® x +cot 2x .

EETCEEYEBO — NI HNIG NVYL ‘AD

tan’ 2

A. ' =3tan” x.cotx + 2 tan 2x. B. y'=—3 a112 - S 24
cos” x  sin” 2x

3tan’ 2
C. y!:3tan2x_ — ) D. r_ an2 x_ — .
sin” 2x cos“x sin” 2x
Lo giai
Chon D

2 3tan’ x 2
- 2 - 2. -2
sin“2x cos“x sin” 2x

Tacod )y = (tan3 X +cot 2x), =3tan’ x(tan x)’ -

A , . s s . sin x +cos x
Cau 52: Tinhdaohamcuahamsd y=—.
Sin x —Ccos x
, —sin2x , sin’ x—cos’ x
Ay =— > B. y=— >
(sinx—cosx) (sinx—cosx)
2-2sin2x -2
C.y= : D. y'=

(sinx—cos x)2 (sinx—cosx)z.
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L&i giai
Chon D
. \/Esin(x+ﬂ)
, sin x + cos x 4 ( ﬁj
Tacd y=— = =—tan| x+— |.
Sin x — COS X 5 ( ﬂ) 4
—J2cos| x+
, | | )
Suyra y =-— =— > = >
cos (x+7fj [cosx—sinxj (sinx—cosx)
4 V2
Cau 53: Tinh dao ham cta hamsd y = —#.
tan(1—2x)
4x —4 —4x —4
AL y=—F" . B. y=——. C.y=———— D.y=——ruo-u—.
Y sin’ (1—2x) Y sin(1—2x) Y sin’ (1—2x) Y sin’ (1—2x)
Loi giai
Chon D
I S
, —2(tan(l—2x)) “cos’ (1-2x) —4
Taco y' =- 5 = 5 =— .
tan® (1-2x) tan® (1-2x) sin” (1-2x)
2 0
Cau 54: Tinh dao ham cla hams6 y = cosex =
3x+1 )Z>>'
, —2(3x+1)sin2x—3cos 2x , —2(3x+1)sin2x—3cos2x )
Ay = > . B. y = . P
(3x+1) 3x+1 z
c
, —(3x+1)sin2x—3cos2x , 2(3x+1)sin2x+3cos2x !
C. y = 3 D. y = > . ooo
(3x+1) (3x+1) @
o
s ae w
Loi giai B
w
Chon A
Tacs v (cos2x) (3x+1)—(3x+1) .cos2x _—2(3x+1)sin2x—3cos 2x

(3x+1)’ (3x+1)’

Cau55: Cho f(x)=2x"-x+2 va g(x)= f(sinx). Tinh dao ham ctia ham s6 g(x).

A. g'(x)=2cos2x—sinx. B. g'(x)=2sin2x+cosx.

C. g'(x)=2sin2x—cosx. D. g’ (x)=2cos2x+sinx.
Loi giai

Chon C

Taco g(x)=f(sinx)=2sin’ x—sinx+2
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Cau 56:

Cau 57:

Cau 58:

Cau 59:

= g'(x)= (2sin2 x—sinx+2) =2.25sin x.cos x —cos x = 2sin 2x — cos X.

Tinh dao ham clia ham s f(x)=>5sinx—3cosx tai diém ng.

A f'|Z]=3. B. /| Z|=-3. C. /1]2_5, D ’[1]=5

f[z] f[2 S 5 f 7
L&vi giai

Chon A

Taco f’(x):(Ssinx—3cosx)/ :S(Sinx)l—3(cosx)/ =5cosx+3sinx .

Suy ra f’[%]:Scos%+SSing:3

Tinh dao ham cda ham sé f(x):Zsin[%T—Zx] tai diém x:—%.

A f|l-Zl=4. B ’[—3]=—4 C. /[_1]:2, D ’[—3]=—2

f[ 5] S 5 S s S 5

L&vi giai

Chon A

/

!/
Taco f'(x)= ZSin[%r—Zx]] 22[3?71——236

cos [3—7T—2x] = —4cos [3—7r—2x].
5 5
Suy ra f’[%] = 4cos[3?7r+2?7r] —4cosm=4.

Ham sO f(x)=x* c¢d dao ham la f'(x), ham s6 g(x):2x+sin7r2—x c6 dao ham la ¢'(x). Tinh

/
gida tri biéu thirc P = f,(l).
g'(1)
A p_2 B. P=2. C. P=-2. D. p—_2
3 3
Lo giai
ChonB

!/
Tacd f'(x)=4x" va g’(x)[2x+sin%x] :2+g.cos%x.

!
Suy ra P:f(l)— 4 =2.

(1) 2+gcosg

Ham s6 f(x)=4x cd daohamla f’'(x), ham so g(x):4x—|—sin% c6 dao ham la ¢’(x). Tinh gia

f'(2)
g(2)

tri biéu thirc P =

16 16 1

A. P=1. P= . « P=—. .
1647 17 16

o
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Cau 60:

Cau 61:

Lo gidi

g/(z) 4+%cos%2

Ham s8 f(x)=asinx+bcosx+1 c6 dao ham la f'(x). D& f’(o)=% va f[—%j=1 thi gia

tricla a va b bang bao nhiéu?

V2 V2

l\)'| o

A.a=b=—. B.a=—: ;b=-
2 2
C.a:l;b:—l. D.a:b:l.
2 2 2
Loi giai
Chon D
, 1
7'(0)=3
Taco f/ (x)=acosx—bsinx. Khi d6
T
~Z =1
1) 2
_|
o
acosO—bsinOz% azé b=t o
2 =
S & & ) =
asin| -Z |+ beos| -Z |+1=1 —£a+£b:0 a:l e
4 4 2 2 2 !
&
Cho ham s6 y:f(x)—coszx Vai f(x) la ham s& lién tuc trén R . Trong céc biéu thirc dudi %
w
day, biéu thirc nao xac dinh ham s6 £ (x) théa man y'(x)=1 véimoi xR ? -
w

A. f(x):x+lcos2x. B. f(x):x—%cosbc.

C. f(x)=x—sin2x. D. f(x)=x+ sin2x.
Loi gidi

Chon A

Taco y'(x)=f'(x)+2sinxcosx = f'(x)+sin2x.

Suy ra y'(x)=1©f’(x)+sin2x=1<:>f'(x)=1—sin2x.

Dén day ta lan lwot xét tirng dap an, vi du xét dap an A ta cé

/
1 1 /
"(x)=| x+—=cos2x | =x" +=(cos2x) =1-sin2x (thda min
)=+ Seosax] = feosza) <1-sin2x o man
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Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cho ham s8 y = cos® x +sinx. Phuwong trinh y'=0 cé bao nhiéu nghiém thudc khoang (0;m).

A. 1 nghiém. B. 2 nghiém. C. 3 nghiém. D. 4 nghiém.
Loi giai
Chon C
y'=-2cosxsinx +cosx = cosx(1 —2sinx)
x=g+kn
cosx=0
y=0e|  jo|x=Z+k2n i(keZ)
smx=§ 6
x=5—n+k21'c
L 6
Vixe(O;m)=>x e {gg%} Vay cé 3 nghiém thudc khoang (0;m)

Cho ham s6 y =(m +1)sinx + mcosx —(m +2)x +1. Tim gia tri cla m d€ y'=0 c6 nghiém?

m<-—1
A. . B. m>2. C. -1<m<3. D. m<-2.
m=>3
Loi giai
Chon A

y'=(m+1)cosx —msinx —(m +2)
Phuong trinh y'=0< (m+1)cosx —msinx =(m + 2)

Diéu kién phuong trinh c6 nghiém 13 a® + b > ¢?

m<-1

ocm+)?+m?2m+2)’ om’-2m-3>20<
m=>3

COSX
v cos2x
dudng tron luvgng gidc ta dwoc may diém phan biét?

A.1diém. B. 2 diém. C.3 diém. D. 4 diém.
Lo giai

Cho ham s& f(x)z . Biéu dién nghiém clia phuong trinh lwong giac f'(x)=0 trén

Chon B

f,(x) ) —sin x.4/ cos2x —cosx%/(:j)sj(—sinZX) i Sinx

cos2x Jcos2x

f’(x)zO@x:kn,keZ.

Ta biéu dién dugc 2 diém phan biét trén dudng tron lvong gidc.

Cho ham sé f(x):—cosx+sinx—cos2x. Phuong trinh f’(x)zl tuvong dwong véi phuong

trinh nao sau day?

A. sinx =0. B. sinx —1=0.

C. (sinx—l)(cosx—l):O. D. cosx=0.
Lo giai

Chon C
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Cau 66:

Cau 67:

Cau 68:

Cau 69:

f’(x) =sinx + cosx + 2sin2x

f’(x):1<:> sinx +cosx +2sin2x =1

Pat t=sinx +cosx (|t|£\/§):>sin2x=t2 -1
Khi d6 phuong trinh < 2t> +t-3=0< 3

x=k2mn

V8i t=1< sinx+cosy =1 \2sin| x+ = | =1 T (keZ)
4 x=5+k2n

Nghiém trén cling |a nghiém clia phurong trinh (sinx —1)(cosx —1)=0.

COS3 X

Cho ham s6 f(x)=2

giac f’(x) trén duwong tron ta dugc may diém phan biét?

A. 1 diém. B. 2 diém. C. 4 diém. D. 6 diém.
Lovi giai

Chon B

f’(x)zZsin3 X —3cos’ x

f’(x)=0<:>tan3x=§©tanx=i/§.
2 2
Vay c6 hai diém biéu dién nghiém trén duwong tron luvgng giac.

. ~ 2 \ R > R N A n
Ham s§ y =8 " (6x+3)In2la dao ham clia ham s6 nao sau day?

A. v :8x2+x+l B. y=2x2+x+] C. y=23x2+3x+] D. y=83x2+3x+]
Loi giai
Chon A
Dao ham clla hamsé y = xtl
,_1-2(x+1)In3 , 1=(x+1)In3
A- y :T. B. y :T'
C.y'=1—2(x+1)1n9. D.y'=1—2(x+1)1n3'
3* 3
Lo giai
Chon A

(x#1) 97— (97) (x+1) 9" —9* (x+1)In9 1-2(x+1)In3
Yy = 92x = 92x = 32x ’

Cho ham s6 y =log,(2x+1), ta cé:

1 2
1 ! ! D. y! 2

!

A y=——1 B.y=— - Cy=—"
Y T Y T 2+ 1)In3 Y T 2x+1)n3
Lo giai

+sin® x —2cosx —3sinx . Biéu dién nghiém cla phuong trinh lwong

T x4l

o
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Chon C
o e e s | S
Cau 70: Dao hamcuahamsd y= la:
log, x
: In2 . In2 . xIn2 . xIn2
Ay =——1+. B.y= . Cy=—7—. D.y=—"F—.
xIn” x xIn” x log; x log; x
Loi giai
Chon A
.__(logzx)' __In2
7 In® x xIn® x
Cau 71: Ké&t qud tinh dao ham nao sau day sai?
x,_x x’_ X '_ 1 2x’_2x
A.(3") =3"In3 B. (107) =10"In10  C. (log, x) -—— D () =e
Loi giai
Chon D
Tacd (ez" )’ =2¢"", suy ra D sai.
Cau72: Daohamclahams6y=(2x+1)In(1-x) la.
A. 21n(1—x)—21x+1. B. 2xln(x—1).
—x
c 2t o D. 2In(1—x)+ =L o
1-x 1-x <
e e e —
Loi giai s
Chon A §
' ' _ =4
V' =(2x+1) In(1=x)+(2x+1).(In(1-x)) =2.In (1= x) +(2x+1).— T
(1-%) <
|
—2In(1-x)- 2! 2
I-x 5
w
N
A s« x—1) . &
Cau 73: Dao ham clahamso y=log,| — | la: w
Inx
xInx+1-x xInx+1-x xInx+1-x xInx+1-x
—. B. —————. cC.———. D. .
x(x—1)In2 (x—1)InxIn2 (x—1)In2 x(x—1)In2.Inx
Lo gidi
Chon D
x—1)
(o In x xlnx+1-x
Taco: y = 1 = .
x=1, 5 x(x—1)In2.Inx
Inx
Cau74: Chohamso f(x)=2"2+”va f'(1)=2In2. Ménh d& nao sau day ding?
A -2<a<0 B.0<axl C.a>1 D.a<-2

Loi giai
Chon A
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Cau 75:

Tacéd f'(x)=2x2"""In2= f'(1)=2In2.2"" =2In2=2"" =1=a=-1

Cho ham s6 yzlnl. Hé thirc nao sau day dang?

X
A . e"+y'=0 B.e"—y'=0 C.e'y'=0 D. ey.y'ziz
X
Loi giai
Chon A
1 (1Y ] 1
Tacd y'=—=|—| =x|-——=|=——, ¢ =lne" =—= y'+e’' =0
1 (x X X x
X

o
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BAI 33. DAO HAM CAP HAI
A. KIEN THU'C CO BAN CAN NAM

Chuyén dong clia mot vat gan trén con lac 16 xo (khi bd qua ma sat va strc can khong khi)

duwoc cho bdi phuwong trinh sau:
r
x(1) =4cos(2ﬂt+§j,
& dé x tinh bang centimét va thoi gian ¢ tinh bang gidy. Tim gia tdc tirc thoi cla vat tai

thoi diém ¢ =5 gidy (lam tron két qua dén hang don vi).
1. KHAI NIEM PAO HAM CAP HAI

HP1. Nhan biét dao ham cap hai cia mot ham s6
. . s . T .
a) Goi g(x) 1a dao ham clia hams§ y = sm(2x+zj. Tinh g(x).

b) Tinh dao ham clia ham s6 y = g(x)
Lori giai

a) V&i ham sé y:sin(2x+%j,ta c6:

y'= 2cos(2x+%] dao ham cdp haicta y :

y"= 2cos(2x+£] =—4sin(2x+£]
4 4

b) Gid s&r g(x) la dao ham cia hamsé y = f(x).

Ta co: g(x):f'(x):2cos(2x+%j

DE tinh dao ham clia ham s& y = g(x), ta tinh dao ham cda g(x) theo cong thirc:

g'(x)=—4sin (Zx + %)

Gid sirham s6 y = f(x) c6 dao ham tai mdi diém x (a;b). Néuham s8 y' = f'(x) lai c6 dao ham
tai x thita goi dao ham cta y' |a dao ham cap hai cia ham s§ y = f(x) tai x, ki hiéu la »" hodc

/(%)

Vidul. Tinh dao ham cp haiclia hams§ y =x*+e*'. Tr d6 tinh y"(0).
Lori giai

Tacé: y' = 2x+(2x—1)' e =2x 427

Y =2+42(2x-1) &P =24 4.7

Vay dao ham cap hai ca ham s6 da cho 1a y" =2+4e™".

Khi d6 ta cé: y"(0)=2+4e".

Luyén tdp 1. Tinh dao ham cép hai cla cdc ham sb sau:
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a) y=x.¢e" b) y=In (2x+3).
Loi giai
a) Y =e* +2xe” =(2x+1)e*
y=xe* la y"=2(2x+2)e”
, 2 , d 2 —4
2x+3 dx\2x+3) (2x+3)
2.Y NGHIA CO HOC CUA BAO HAM CAP HAI

, , . . Av
Xét mot chuyén dong c6 van téc tire thoi v(¢). Cho 6 gia Af tai £ va Av=v(t+At)—v(t). Tis8 N goi

|a gia tdc trung binh trong khodng thi gian Af. Gidi han cla gia téc trung binh (néu cd) khi Ar dan téi 0
duoc goi 1a gia tdc tirc thoi cla chuyén dong tai thoi diém ¢, ki hiéu |a a(t).
Av

2 =lim—=V
Nhu vay a(t) e v (t)
HDP2. Nhan biét y nghia co’ hoc cia dao ham cap hai
Xét mot chuyén ddng cé phuong trinh s = 4cos 27t .
a) Tim van t8c tirc thoi cda chuyén dong tai thoi diém ¢.
b) Tinh gia t&c tirc thoi tai thoi diém ¢.

Loi giai

a) D€ tim van téc tire thoi cha chuyén dong tai thoi diém ¢, ta tinh dao ham cép nhét cda s(¢) theo ¢:

dS . ~ ’ . ~ 7 e ? ~ ~ . e - ’ N
v(t) = Z = -8 sin(27t) b) Dé tinh gia toc tirc thoi cua chuyén dong tai thoi diém ¢, ta tinh dao ham

t

cdp haicta s(t) theo 7 :

d’s

a(t) =—==—-16x" cos(2xt
() o (27t)

Y nghia co hoc cia dao ham cap hai
M6t chuyén déng c6 phuong trinh s = f(¢) thi dao ham cdp hai (néu cd) ciia ham s8 [ (¢) la gia téc

tirc thoi clia chuyén dong. Ta co: a(t)= (1)

Vidu 2. Gidibaitodan trong tinh hudng mé dau.
Loi giai

Van toc cla vat tai thoi diém ¢ 13

v(t)=x"(1)=- 2t + 2 | 4sin| 27t + 25 | = —8zsin| 271+ 2 |.
3 3 3

Gia tdc tire thoi cla vat tai thoi diém ¢ 13
a(t)=V'(t)= —8”(27rt+%] .cos(2m‘+%) =-167" cos(zm +%j

Tai thoi diém =5, gia tdc cha vat 1a
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a(5)=-16x" cos[lOn+%} =—167° cos% ~ —79(cm/sz).

Van dung. MOt vat chuyén dong thing c6 phuong trinh s = 242 +%l‘4 ( s tinh bang mét, ¢ tinh bang
gidy). Tim gia t6c cha vat tai thoi diém ¢ = 4 gidy.
Lo gidi
Dao ham cap mot cla s(¢) theo ¢ :v(t) =4t +2t
Dao ham cap hai cla s(t) theo ¢ :a(t)=12¢" +2
Vay, gia t&c cla vat tai thoi diém 1 =4 gidy la:a(4) =12(4)> +2 = 194(m/sz)

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Tinh dao ham cédp cao cia ham sé y =f(x)

1. Phwong phap
v" Tinh dao ham cép 1: f'(x)

v Tinh dao ham cdp 2:£"() =[f'(0) ]|
2. Cac vi du rén luyén ki nang
Vi du 1: Tinh dao ham cap hai ctia ham so f(x)z%xs —3x2—x+4
Huwéng dan giai
f(x):%xs =3x% —x+4 thi f'(x)=4x* —6x -1, do d6: f"(x)=16x" —6.

Vi du 2: Tinh dao ham c4p hai cila ham sd y = cos2x
Hudng dan giai
y =cos2x thi y’'=-2sin2x. Do d6 y”" =—4cos2x.

Vidy 3: Chohamsg f(x) :%x3 +%x2 ~12x-1. Giai f/"(x)=0
Hudng dan giai
f(x)z%x3 Jr%x2 —12x—1thi f"(x)=x>+x-12; f"(x)=2x+1.

Do do f"(x)ZO@xZ—%.

Vidu 4: Cho ham sé yzL. Tinh y"?
x+1

Hudng dan giai

Tacé: y'=- ! S=Y'= 2 T
(x+1) (x+1)
’ N ~ _3 e ' "
Vidu 5: Cho ham s6 y=z+4. Tinh M =2(y )2+(1—y)y
Huwdng dan giai
Taco: y' = > oo 14 3
(x+4) (x+4)
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Laico’l—y:l—x_3= 7
x+4 x+4
A ! n 4 14
Vay: M=2(y) +(1-y)y =2—2 | - ~0.

(x+4)4 X+4 (x+4)3
Vidu 6: Cho ham s6 y=%x2 +x+1.Tinh y2 —2y.y".

Huéng dan giai
Tacéd: y=x+1=y"=1.

Vay: y’2 —2y.y”=(x+1)2 —2(%)&2 +x+1].1=x2 +2x+1-x*-2x-2=-1.

Vidu 7: Cho ham sé y=xsinx. Tinh xy—2(y'—sinx)+xy”.
Hwéng dan gidi
Tacéd: y' =sinx+cosx = y" =cosx +(cosx —xsinx) =2C0SX — XSsinX.
Vay:
Xy —Z(y' —sinx)+ xy" = x? sinx —2(sinx +Xcosx —sinx)+ 2xcosx — x> sinx = 0.
Vidy 8: Cho ham s6 y = Asin(wx +¢).Tinh M=y"+w’.y.
Hwéng dan gidi
Taco: y' = A(ocos(cox + (p) =y =—Ae’ sin(oox + (p)
=>y"+ mzy = —Ae’ sin(cox + (p) +Aw’ sin(oox + (p) =0.

Vidu9: Cho ham s6 y =sin2x—cos2x . Gidi phuwong trinh 3" = 0.

o

Hudng dan giai
Taco: y'=2cos2x+2sin2x = y" =—4sin2x +4cos2x.

Phuong trinh y" =0 < —4sin2x+4cos2x=0< sin(2x—%) =0

ox-Loireox=21i1lken.
4 8 2

2

Vi du 10: Cho hamsé: y = (m—4)x?+cosx.

EETCEEYEBO — NI HNIG NVYL ‘AD

Tim m sao cho »" <0 v&imoi xeR.
Huwéng dan giai
Taco: y'=(m—4)x—sinx=y"=m—4—cosx
V'S0 m—4—cosx <0< cosx>m—4(*)
Vicosx=>-1,VxeR.
Vay bat phuong trinh (*) luén nghiém ding VxeR < -1>m-4 < m<3.

Vidy 11: Cho ham s§ y == Gidi bt phuomg trinh y" > 0.
—X

Huwdng dan giai
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Viy vy >0 2 3>0©1—x>0<:>x<1.
(1-x)
3 3 2
Vidu 12 : Ham s6 f(ac)zLxl+2 co f"(x)=" +(bx +)fx+d.Tinh S=—a—b+c-2d.
X— x—1
Lovi giai
3
Taco: f() =222y igr O
x—1 x—1
= f'(x)=2x+1- =
(x-1)
2(x=1) +12 2% —6x
L =2+ 12 _2(x-1) _ 20627 +6x+10

(x-1)  (x-1) (x-1)
=>a=2,b=-6,c=6,d=10.

Dodé S=a-b+c—-2d =-6.

Dang 2: Y nghia vat ly ctia dao ham cap hai

1. Phwong phap

Y nghta clia dao ham cap hai: Gia t&c tirc thoi (7/) tai thoi diém ¢ 1a dao ham cdp 2 cda ham sb
s = f(t) .

2. Cac vi du rén luyén ki nang
Cau 1: Mét chat diém chuyén dong thing duoc xac dinh bdi phuong trinh: s =1 —3t° +5t+2 , trong
dé t tinh bang gidy va s tinh bang mét. Tinh gia toc cGa chuyén dong khi 1 =3 .

Loi giai
e Gia tdc chuyén dong tai £ =3s la s"(3)
o Taco: s'(t)=3t"-6t+5
o s"(t)=6t—-6=s"(3)=12m/s’.
Cau 2: Cho chuyén ddng thang xac dinh bdi phwong trinh S = —¢° +3¢> +9¢, trong dé ¢ tinh bang giay
va S tinh bang mét. Tinh van t6c cla chuyén dong tai thoi diém gia toc triét tidu.
Loi giai
e Van tdc cha chuyén dong chinh 13 dao ham cdp mot cla quing dudng:
v=S8"=-3t>+6t+9

e Gia tdc cla chuyén déng chinh Ia dao ham cap hai cla quing duong: a=S"=—-6t+6
e Giatéctrigttieukhi S =0 <=1

Bén word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133
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e Khi d6 van téc cia chuyén dongla S'(1)=12m/s.
Cau 3: Mot chat diém chuyén dong theo quy luat s(7)=—> +6¢” véi ¢ |a thoi gian tinh tir lc bat dau
chuyén dong, s(t) la quing dudng di duwoc trong khodng thoi gian ¢. Tinh thoi diém ¢ tai d6 van téc
dat gia tri I&n nhat.

Loi gidi
Tac6 v(t)=s"(r)=-3¢* +12¢ c6 db thjla Parabol, do d6 v(r) oit= _—162 =2.
C. GIAI BAI TAP SACH GIAO KHOA
Bai 9.13. Cho ham s8 f(x)=x’¢". Tinh f"'(0).
Loi gidi

f'(x)=2xe" +x’e" = (x2 + 2x)ex
Tinh gid tri cia f'(x) tai diém x=0: f'(0)=(0"+2.0)¢’ =0.1=0

Bai 9.14. Tinh dao ham c4p hai clia cdc ham s6 sau:

a) y=In(x+1); b) y =tan2x.
Loi giai
, 1
a) y'=——
x+1
"_ 1 %
g (x+1)? g;
b) ' =2 1 (2x) 9,
=/ X =2
4 cos’ x T
c
y"'=8 - ———tan(2x) = 8(1 + tan2(2x)) tan(2x) I
Cos” X ®
N
Bai 9.15. Cho ham s8 P(x)=ax” +bx+3 (a,b |2 hing s8). Tim a,b biét P(1)=0 va P"(1)=-2. &
=
Loi giai o
Tacé P'(1)=0
P'()=2a()+b=0=2a=-b
Vi P'(1)=-2

P')=2a(-)=-"2=a=1
Vay a=1vab=-2a=-2

= P(x)=x"-2x+3
Bai 9.16. Cho ham s6 f(x)=2sin’ (x+%j . Chitng minh rang ‘f(x)‘ <4 véimoi x.
Lo giai

f(x) = 2sin’ (x +%j - 2{% cos(x)}
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_ 2(%sin2 (x)+ %cosz (x)++/2 sin(x) cos(x))

£'(x) = 2(cos(x) — sin(x) + /2 cos(x))
f"(x) =2(-sin(x)—cos(x) + V2 (—sin(x) +cos(x))) = —4 cos(x)

Do do, v&i moi gid tricla x, tacéd: f"(x)=4]|cos(x)|<4

Bai 9.17. Phuong trinh chuyén dong clia mot hat dwgc cho béi s(¢) = 10+O,55in(2m+%j, trong d6 s

tinh bang centimét va ¢ tinh bang gidy. Tinh gia t6c cla hat tai thdi diém =35 gidy (lam tron két qua
dén chir s6 thap phan thi nhat).

Loi giai

Dao ham cua s(¢) theo 7 : %:0,5.27r.cos(2pit+%]:7rcos(2m‘+%j

2
Dao ham cép hai cta s(¢) theo 7 : % = sin(27rt+%j
t

2

Tai t=5 gidy: % R sin(27r5 +%) ~—24.5cm /s’
t

D. BAI TAP TRAC NGHIEM

5

A \ X .o X 4 N .2 L A
Cau 1: Dao ham cap hai cia ham so f (x) =2x> ——+1 bang bicu thurc nao sau day?

X

A. 40x° - & B. 403 + -+ C. 403 - 5. D. 40x° + -5,

X3 X3 X3 X3

Loi giai

CHON C

5 4 Y oo 4 4 roen 3 8
f(x)=2x ~Z4+1thif (x)=10x +—,dodo f (x)=40x -2
X X2 x3

Cau2: Pao ham cip hai ciia ham s6 y =sin2x bang biéu thic nao sau day?
A. —sin2x. B. —4sinx. C. —4sin2x. D. —2sin2x.
Loi gidi
CHON C
y =sin2x thi y'=2cos2x. Do d6 y"=-4sin2x.

r J— 2 14
Cau3: Chohamsé Y =C0" X Tinh ¥’
A. y"=-2cos2x. B. y"=-4cos2x. C. y"=2cos2x. D. y"=4cos2x.
Loi gidi
CHON A

Ta co: y'=-2cosxsinx =—sin2x = y”" = -2 cos2x.
z — A/ 2 ; 3
Cau4: Chohamsd Y =V2X—X". Tjpp M=y .y"+1.
A, 2. B. 0. C. 1. D.

2X — X
Loi giai

o
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Cau 5:

Ciu 6:

Cau 7:

Caiu 8:

Cau 9:

CHON B

2
Ta co: y':l_—xzy”:;. 1A2x—x2 = (I_X)

2x — x2 (2x—x2) 2x —x°

= =>yly' =—1=y y"+1=0.

(ZX—XZ)\/zx—X

Cho ham s f (x)=(x+1)". Tinh f"(2).
A.27. B. 81. C. 96. D. 108.
Loi giai

[\

CHON D
Taco: £'(x)=4(x+1)’ = 1"(x)=12(x +1)". Vay £"(2)=108.

Cho ham s6 y =sin’ x. Tinh M =" +9y.

A. sinx. B. 6sinx. C. 6cosx. D. —6sinx.
Loi giai

CHON B

Ta c6: y' =3sin’ xcosx = y” = 6sinx cos” X — 3sin° x.

Vay:

M=y"+9y = 6sinx cos® x —3sin’ x +9sin® x :6sinx(0052 X +sin’ x):6sinx.

Cho ham sb y =3x> —5x* +3x —2. Giai bat phuong trinhy” < 0.

A. xe(—oo;l)\{O}‘ B. xe(l;+oo). C. xe(—l;l). D. xe(—2;2).
Loi giai

CHON A

Taco: y' =15x* —20x> +3=y" =60x> —60x>.

1
y"<0<:>60x3—60x2<O<:>60x2(x—1)<0<:>{x< .
x#0

Cho ham s y = ( ) T Giai bat phuong trinh y" <O0.
x+1

Al x<-1. B. x>-1. C. x=l. D. V6 nghiém.
Loi gidi
CHON A
- 12
Taco: y'= 343y"= -
(x+1) (x+1)
Viy y'<0 < <0ex+l<0eox<-1.
(x+1)
pa— 2 r
Cho ham s0 y =f(x) =¥. DPao ham cap 2 cua f1a:
—X

o
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Ay 1)2- By 2)3- ¢y _2)3. Dy’ 2)4.
1-x 1-x 1—x 1—x
Loi giai
CHON B
y=2x-1+ >y =2+ :y"_z(l_x)(_l): 2

I-x (1-xF  (xf (1)

_(n _ 4 3 2 _
Cau 10: Cho ham sé; ¥ =(27m)x" +2¢7+2m +2m -1,

Tim m dé phuong trinh y” =0 c6 hai nghiém phan biét.

A.me [—oo;ﬂ U B;+OOJ \{2}. B. me (—oo;—%j v G;m} \{2}.
c. me(_w;_gju(_%;m}{z}. D. me(_oo%ju@;m}{z}.

Loi giai
CHON D

Taco: y' =4(2—m)x3 +6x% +4mx = y" =12(2—m)x2 +12x +4m.

Phuong trinh y”" =0 c6 hai nghiém phan biét hay phuong trinh: 3(2 —m)x2 +3x+m=0 co hai

nghiém phan biét.
m#2
2-m#0 [2-m=0 1
<:>{ m = 5 = m<2.
A>0 4m” -8m+3>0 3 ¥
m>=
2

Cau 11: Cho chuyén dong thang xac dinh boi phuong trinh S =¢* -3¢
(t: tinh bang gidy, s: tinh bang mét).
Khing dinh nao sau day 1a dung?
A. Van téc ciia chuyén dong khi t=3s 13 v=12m/s.
B. Van tdc ctia chuyén dong khi t=3s 1a v=24m/s.

C. Gia tbc ctia chuyén dong khi t=4s 12 a=18m /s

EETCEEYEBO — NI HNIG NVYL ‘AD

D. Gia toc ciia chuyén dong khi t=4s 1a a=9m/s’.
Loi giai

CHON C

_ 3 2 A Y
o S=t'-3t = v(t)=5"=3t" -6t
=v(3)=3.3>-18=9(m/s).
1 S=t*-3t? =>a=5"=6t-6

2

(4y) = 646 =18(m /s’

Cau 12: Mot chit diém chuyén dong thang xac dinh boi phuong trinh: S=t> =3t +5t+2, trong d6 t tinh
bang gidy va S tinh bang mét. Gia tc ctia chuyén dong khi t =3 1a:
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Cau 13:

Cau 14:

Cau 15:

A. 24(m/s2). B. 17(m/s2). C. 14(m/52). D. 12(m/s2).
Loi gidi

CHON D

Gia tdc cua chuyén dong khi t =3 béng S”(B).

S'(t)=3 —6t+5:8"(t)=6t—6 nén 5(3)=18-6=12(m/s}.

Cho chuyén dong thang xac dinh boi phuwong trinh:

S=t>—3t> —9t+2 (t: tinh bang gidy, s tinh bang mét).
Khing dinh nao sau day 1a dung?
A. Van toc cua chuyén dong bang 0 khi t=0 hodc t=3.
B. Gia tdc cta chuyén dong tai thoi diém t=11a a=12m/s>.
C. Gia tbc ctia chuyén dong tai thoi diém t=3 1a a=12m/s>.
D. Gia toc ctua chuyén dong bang 0 khi t=0.

Loi giai

CHON C
1 S=t -3t -9t+2
= v(t) =83t -6t -9
v(t)=0 3t —6t—9=0@t2—2t—3=0@ﬁ:1
1 S=t2 -3t —9t+2
—a=S"=6t-6

=y =63-6=12(m/s’).

Mot chét diém chuyén dong thang xac dinh boi phuong trinh: S=t* -2t +4t+1, trong do6 t
tinh bang gidy va S tinh bang mét. Gia tdc ctia chuyén dong khi t=2 la:
A. 12(m/52). B. S(m/SZ). C. 7(m/sz). D. 6(m/52).

Loi giai
CHON B
Gia tdc cua chuyén dong khi t=2 bang S"(z).
S/(1)=3 —4t+4;5"(t) =6t —4 nén §'(2)=12-4=8(m/s?).
Phuong trinh chuyén dong cua mot chit diém duoc biéu thi boi cong thirc
S(t) =4-2t+4¢>+2£ , trong d6 >0 va ¢ tinh bang gidy (s) , S(t) tinh bang mét (m) . Tim
gia téc a cua chat diém tai thoi diém ¢ =5(s).
A. a=68. B. a=115. C. a=100. D. a=225.

Loi giai

Chon A

Theo img dung dao ham cua ham s6 co6:

v(1)=8"(t)=-2+8t+61" va a(t)=v'(t)=8+12t = a(5)=68(m/s").
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Cau 16:

Cau 17:

Cau 18:

Mot vat chuyén dong c6 phuong trinh § = =30 =32+ 2t +1 (m) , t 1a thoi gian tinh béng gidy.
Gia tdc cua vat tai thoi diém ¢ =3s1a
A. 48 m/s’. B. 28 m/s’. C. 18 m/s”. D. 54 m/s’.

Loi giai

Chon A

S=ft)y=t"-3 -3 +2t+1

= f()=4 -9 —6t+2

= a(t)= f"(t)=12t"-18t-6

Gia tdc cua vat tai thoi diém 7 =3s1a a(3)=12.3 —18.3—6= 48 m/s’.

Mot chat diém chuyén dong c6 phuong trinh s = —£> + £ +¢+4 ( ¢ 1 thoi gian tinh bang giay).
Gia toc cua chuyén dong tai thoi diém van tbc dat gia tri 16n nhét 1a

A. 6. B. 0. C.2. D. 4.
Loi giai

Chon B
Van tbc cua cht diém co phuong trinh 1a: v=s'= -3¢ + 2 +1.

. — — 1
Van toc cua chat diém dat GTLN khi { = —=—.

2a 3

Gia tdc cua chat diém co phuong trinh [a: s"=—6¢+2.

, , . s 1
Tai thoi diém van toc dat GTLN thi gia toc bang s "(E) =0.

Cho chuyén dong thang xac dinh boi phuong trinh s(¢) = 2¢° — 3¢ + 4¢, trong d6 t dugc tinh
bang gidy va s dugc tinh biang mét. Van tdc tirc thoi cua vat tai thoi diém gia tdc bang khong
la
A. —2.5m/s. B. 4m/s. C. 2,5m/s. D. 8,5m/s.

Loi giai
Chon C
Ta cb, gia tdc tic thoi cua chuyén dong bang: a(f) = s"'(1) =12t—6. Thoi diém gia téc bang
khong 1a: a(t) =s""(1)=12t—6=0< ¢ =0,5.Vay khi d6 van tdc tirc thoi cta chuyén dong

bang v(t) =s'(t)= 61> — 6t +4=1(0,5) = % vay chon C
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BAI TAP CUOI CHUONG IX
A. TRAC NGHIEM
Céu 9.18. Quy tic tinh dao ham nao sau day la dang?

!

A (u+v) =u'—v". B. (uv)' =uv+u'. C. [lj :_i. D. (ﬂj _ ”’V+”V"

Loi giai
Chon D

Céu 9.19. Cho ham sd f(x)=x*+sin’ x. Khi d6 f’[%} bang

A. . B. 2rx. C. 7+3. D. 7-3.
Loi giai
Chgn A

Céu 9.20. Cho ham s f(x) = §x3 —x” —3x+1. Tap nghiém cta bat phuong trinh "(x)<0 la

A. [13]. B. [-1;3]. C. [-3:1]. D. [-3;-1].
Loi giai
Chon D
Ciu 9.21. Cho ham s6 = J4+3 5i u(1)="7,u'(1)=10. Khido f'(1) ba
au ohamsé f'(x) u(x) véi u(1)="7,u'(1) ido f'(1) bang .
AL B.6. C.3. D. 3. =
x
Loi giai Z
Chon C 2
I
e MY .
T2 4+3u(l) 2425 10 \
X
Véi u'(1)=10. £
w
Céu 9.22. Cho ham s6 f(x)=x"¢*". Tap nghiém cua phuong trinh f*(x)=0 la g

A. {0;1}. B. {0;-1}. C. {0}. D. {1}.
Laoi gidi
Chon A
f(x)=xe = f/(x)=(x) era® () =2xe ~22%¢ ™ = 2xe > (1-x)
Giai phuong trinh 2xe™ (1-x)=0.
Phuong trinh nay c6 hai nghiém 1a x=0, x=1.
Céu 9.23. Chuyén dong clia mot vat c6 phuong trinh s(¢) =sin (0, 87t + gj , & d6 s tinh bang centimét

va thoi gian ¢ tinh bing gidy. Tai cac thoi diém van tdc bang 0 , gia tri tuyét dbi cua gia toc ciia vat gan
v6i gia tri ndo sau day nhat?

A. 4,5cm/s”. B. 5,5cm/s>. C. 6,3cm/s”. D. 7,1cm/s>.
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Loi giai
Chon D
Ciu 9.24. Cho ham s6 y =x" —3x" +4x—1 ¢6 dd thi 1a (C). Hé sb goc nhé nhét clia tiép tuyén tai mot

diém M trén do thi (C) la

Al B. 2. C. -1. D. 3.
Loi gii
Chon B.
B. TU LUAN
Bai 9.25. Tinh dao ham cua cac ham sd sau:
2x—-1Y 2x R
a) y= ; b) y=——; c) y=e'sin"x; d)yzlog(x—i-\/;).
x+2 x +1
Loi giai
, 2x—1Y (x+2)2=(2x=1).1 10(2x=1)(x+2)" 20x-50
o (e)=s( 2L L2 0ae sy _anso
x+2 (x+2) (x+2) (x+2)

o 2(F)-2x(2x) 2(1-47)
S T "

¢) y'(x)=e".2sin x.cosx + e*.2sin” x.2cosx = 2¢” sin x(cos x+ sinx cos x ) = 2¢” sin x cox’x.
y

1 —_—

d)J’(x)_x\/}'(l 2«/?) \/;(2\/;+ x+2) \/;(3\/;+2)

Bai 9.26. Xét ham s6 luy thira y = x* voi a 14 s thuc:

o

a) Tim tap xac dinh cua ham s6 da cho.

alnx

b) Bang cach viét y = x* = e“™", tinh dao ham ctia ham s di cho.
Loi giai

a) Tap xac dinh ciia ham s6 y = x”1a tap cac so thyc duong néu « 1a so6 thuc chan, hoic tap cac so thuc

EETCEEYEBO — NI HNIG NVYL ‘AD

néu « la so thuc 1¢.

b) yr(x):%(ealnx):ealnx i(lnx):axafl.

dx
Bai 9.27. Cho ham s6 f(x) =~3x+1.Dat g(x)=f(1)+4(x* 1) f'(1). Tinh g(2).
Loi giai
Bl = ()= "1)=2
f(x)— 3x+12f(x)—2m:f(l)—4.
9 3
()= = ()=
4(3x+1)2 w7

Bai 9.28. Cho ham s6 £ (x)=""2 . Tinh f"(1).
X
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"y :(x—l)—(x—i-l):_ 2 '
f( ) (x+1)2 ()c—l)2

wpoy_ d 2 4 iy
f(x)_a{_(x—l)z]_(x—l)szf(1)_0

Bai 9.29. Cho ham s6 f(x) thoamin f(1)=2 va f (x)=x>f(x) véimoi x.Tinh 1"(1).

Loi giai

f"’(x) = [xzf(x)]' = 2xf(x)+x2f'(x) = 2xf(x)+x2.x2f(x) = (2x+x4)f(x)

= f(1)=(21+1) f(1)=32=6

Bai 9.30. Viét phuong trinh tiép tuyén ctia 6 thi ham s6 y = x* +3x? —1 tai diém c6 hoanh d¢ bang 1.
Loi giai

Taco: y'=3x"+6x, y'(1)=9

Vay phuong trinh tiép tuyén cta d6 thi ham s 13 y = x* +3x* —1 tai diém c6 hoanh d6 bang 1 1a

y=y(1)=y"(1)(>-1)

Thay vao d6 céc gié trj da biét: y—y(1)=9(x-1), y=9x—6

Vay phuong trinh tiép tuyén ciia d6 thi ham s6 y = x* +3x* —1tai diém c6 hoanh d6 bang 1 1a: y=9x—6.

Bai 9.31. D6 thi ctia ham s6 y = a ( a 1a hang s6 duong) 1a mot dudng hypebol. Chimg minh rang tiép
X

tuyén tai mot diém bat ki cua duong hypebol d6 tao vai cac truc toa dg mot tam giac c¢6 dién tich khong
doi.

Loi giai
dy a

2
dx a

Phuong trinh cta duong tiép tuyén tai diém (x,, y, )1a: y -y, = —%(x —X,).
X

\ - A e z \ s g R v & T a
Puong ti€p tuyén cat truc hoanh tai diém (xo, 0) va cat truc tung tai diém [0, Yo +—j .
Xo

Dién tich tam giac tao bdi dudng tiép tuyén va truc hoanh la: S, = %(xo -0).(0-y,)= %xo Yo

Dién tich tam giac tao boi dudng tiép tuyén va truc tung la:

1 a 1
S, ZEL.VO +x_0_y0j(0_x0)=5a

1 1
§=8§+85, =5(x0y0+a)=5(2a)=a

Vi vy, ta dd chimg minh dwoc rang dién tich ctia tam giac tao bai dudng tiép tuyén va cac truc toa
d6 1a khong doi va bang a, véi a1a hing s6 duong cia dudng hyperbol.

Bén word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133
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Bai 9.32. Hinh 9.10 biéu dién d0 thi ctia ba ham s6. Ham s thir nhét 1a ham vi tri ciia mot chiée 6 6,
ham sb thr hai biéu thi van téc va ham sb thir ba biéu thi gia toc cna 6 t6 d6. Hay xac dinh do thi ciia mdi
ham s6 nay va giai thich.

Loi giai

. Ham s6 thi nhit 1a ham vi tri ciia chiée 6 t6, né biéu thi khoang cach ma chiéc 6 t6 da di chuyén tir
diém xudt phat. Do thi ctia ham s6 nay 1a mot dudng cong muot ma (néu khong c6 phan bi gian doan) va
c6 d6 dbc duong (néu chiéc 6 t6 di chuyén theo phuong duong) hodc am (néu chiée 6 t6 di chuyén theo
phuong am).
. Ham s thir hai 1a ham van tdc cua chiéc 6 t6, n6 biéu thi toc d¢ cta chiée 6 to tai mdi thoi diém.
Do thi ctia ham sb nay ciing 1a mot dudng cong muot ma (néu khong co phan bi gian doan) va co do doc
dwong (néu chiéc 6 t6 ting tdc) hodc am (néu chiée 6 t6 giam tdc).
. Ham s6 th ba 1a ham gia tdc cuia chiée 6 t6, n6 biéu thi toc d6 thay ddi ciia chiée 6 t6 tai mdi thoi
diém. D) thi ctia ham sd nay c6 thé 1a mot dudng cong muot ma hodc bi gian doan (néu chiée 6 to ting
tdc/giam tde dot ngdt). Néu do thi ciia ham sb nay 1a mot dudng thang thi nghia 13 gia téc cia chiée 6 to
1a hing sb va chiéc 6 to dang di chuyén v6i chuyén dong déu (chuyén dong déu 13 chuyén dong ma van
tdc cua vat khong doi).
Bai 9.33. Vi tri clia mdt vat chuyén dong thang dugc cho béi phuong trinh: s = f(¢) =1 — 61" +9¢
, trong d6 ¢ tinh bang gidy va s tinh bang mét.
a) Tinh van tdc cta vt tai cac thoi diém ¢ =2 gidy va ¢ =4 giay.
b) Tai nhitng thoi diém nao vat ding yén?
¢) Tim gia toc cta vat tai thoi diém ¢ =4 gidy.
d) Tinh téng quing duong vat di dugc trong 5 gidy dau tién.
e) Trong 5 gidy dau tién, khi ndo vat ting tdc, khi nao vat giam toc?

Loi giai
a)s=f(t)=1—61+9
=>v=s"=f'(t)=3t"-12t+9
Tai t =2 gidy => v=3.(2)>-12.2+9=-3(m/s)
Tai t=4 gidy => v=3.(4) =12.4+9=9(m/ s)
b) Vat ding yén khi v=0

Bén word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133
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v=3"—12t+9=0

t=1s
=
t=3s

Vay tai thoi diém t=1s, t=3s thi vat dimng yén.

c)a=v=6t-12

Gia tbc cua vat tai thoi diém ¢ =4 giay la:

a=64-12=12(m/s")

d) Tong quing duong vat di dugc trong 5 gidy dau tién 1a:

§=5"-6.5"+9.5=20(m)
e) Do t=1s va t=3s thi v=0m/s

t=2=>v=-3m/s
t=4s=>v=9m/s
t=5=>v=24m/s

Trong 5 gidy dau tién, khi vat ting téc sau gidy thir 2, khi nao vét giam tdc sau gidy thtr 1

o
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BAI TAP TONG ON CHUONG IX

A. TRAC NGHIEM

Cau 1:

Caiu 3:

Trong cac phét biéu sau phat biéu nao 1a dang?
A. Néu ham sd y=f (x khong lién tuc tai x, thi n6 c6 dao ham tai diém do.

)
B. Néu ham s6 y = f(x) c6 dao ham tai x, thi n6 khong lién tyc tai diém do.
C.Néuhamsd y = f(x) c6 dao ham tai x, thi né lién tyc tai diém do.
D.Néuhamsb y=f (x) lién tyc tai x, thind c6 dao ham tai diém do.
Loi giai
Chon C
Néu ham s y=Ff (x) c6 dao ham tai x, thi no lién tuc tai diém d6 con néu ham s lién tuc tai

diém x, thi n6 chua chac ¢6 dao ham tai di€ém do.

Cho 1 1a ham sb lién tuc tai X,. Dao ham cua ftai x, la:

A. f(x)
B f(xo—i-h)—f(x)
. - .
C. lim /(% + };)_f () (néu t0n tai giéi han).
D. lim /(% + h);f (%0=h) (&0 thn tai gi6i han)
Loi gidi
Chon C
, o flx,+h)=-f(x
f(xo):hl_l)gn ( 0 ) ( )

Cho ham s y = f(x) c6 dao ham tai x, la f”(x,). Ménh d& ndo sau déy sai?

A. f'(xo)zlirgw. B. f,(xo)zgg})f(xo—l—AAxg_f(XO)-
C. f’(xo)zlimf(x”hlz_f(x‘)). D. f'(xo)zlimf(x+x0)_f(xo),
h—0 X=X x_xo

Loi giai

Ta c6 f’(xo): hmw,f’(xo)ﬂimf(xo+h)_f(x)

X=X, X—X h—0 h

f(x0+Ax)—f(x0)

1a nhimg khang dinh dang.

o
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Cau 4:

Cau 5:

Ciu 6:

f(x+x0)—f(x0)

Khing dinh sai la f'(x, )= lim

X=Xy X—XO

3TVATX hixz0
Chohamsd f(x)=1 4 .Tinh f"(0).

1 khix=0

4
A. f'(0)=l. B f'(o)=i. C. f'(o)=i. D. Khéng ton tai.

4 16 32 ’
Loi giai
Chon D
—f(o i .
Tacod f '(0) = limM _lim S V4—X (khong ton tai gidi han)
x—0 x_O x—0 4x
Do d6 khong t6n tai f’(O) .
X —4x*+3x .
. X . . . ———  khix#1 _, ,
Cho ham s6 f(x) xéc dinh trén R\ {2} boi f(x)=< x> —3x+2 . Tinh f'(1).
0 khix=1
A. (1) =%. B. f'(1)=1. C. f'(1)=0. D. khong tdn tai.
Loi giai
Chon D
X —4x* +3x
— 3 2
limw=lim 2 _3c42 i x(x —4x+3) :hmx(x—l)(x +x+3)
10 x—1 10 x—1 PaN] (x—l)(x—l)(x—2) pan) (x—l)z(x—Z)
x(x2 +x+3) .
=lim———————= — Khong ton tai.
x>l (x—l)(x—Z)
2 .

Cho ham s f(x) = {x 2_1 khix=0

-X khix <0
Khang dinh nao sau day sai?
A. Ham sb khong lién tuc tai x=0. B. Ham s6 ¢6 dao ham tai x=2.
C. Ham s lién tuc tai x=2. D. Ham sb c6 dao ham tai x=0.

Loi giai
Chon D

Tacé lim f(x)=f(0)=-1

x—0"

o
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Mait khac lim f (x) =0 do d6 ham s6 khong lién tuc tai diém x =0 nén ham sd khong dao

x—0"

ham tai x=0.

mx>+2x+2 khix>0

. . Tim tat ca cac gia tri cia cac tham s6 m, n sao cho
nx+1 khi <0

Cau7: Chohamsé f(x) = {
f(x) ¢4 dao ham tai diém x=0.

A.Khong tontaim,n. B. m=2,Vn. C.n=2,Ym. D. m=n=2.
Loi giai
Chon A

Tacé lim f(x)=f(0)=1, lim f(x)= lim(mx2+2x+2):2

x—0" x—0" x—>0"

Do d6 ham sb khong lién tuc tai diém x =0 nén ham sd khong thé c6 dao ham tai diém x=0.

2
X )
. . < . .
Cau 8: Cho ham so f(x): khlx_l.Tim tat ca cac gia tri cia cac tham s6 a,b sao cho f(x)

ax+b khi>1
co
dao ham tai diém x=1.
A.azl,b:—l. B.a:l,b:l. C.a:l,b:—l D.azl,bzl.

2 2 2 2
Loi giai s

(0)
<
_|
b
>
2
9,
=2
T
)
c
|
o
o
w
N
w
w
N
=
w
w

Chon A

Taco 1imf(x)=f(1)=l,1imf(x)=1im(ax+b)=a+b

x—1" 2 x—1" x—1t

Ham s6 lién tyc tai diém x =1 khi va chi khi lim f(x)= (1) =lim f(x) < a+b =%

x—>1" x—1"

x khix<l1
Mat khac f'(x = (1" )=Lf"(1")=a
' f( ){ax khix>1 f( ) f( )
1 a=1
\ I \ . 4R a+b=—
Suy ra ham s6 c6 dao ham tai di€ém x=1= = ) 1-
a=1 — 5

CAu9: Cho f(x)=x""~1009x> +2019x. Gid trj cita lim (Ax+1)-7(1) bing
Ax—0 Ax

A. 1009. B. 1008. C.2018. D. 2019.
Loi giai

Chon D
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Cau 10:

Cau 11:

Cau 12:

o F(Axr)=f()
Taco lim = =1'(1)

Flax1)-r(1)

Mat khac f'(x)=2018x"" ~2018x+2019 suyra lim . = f'(1)=2019.
Cho ham sé f(x)= (x—l)(x—Z)x....(x—ZOIQ) . Gia trj cua £(0) 1a
AL B — C. —2019!. D. 2019!.
2019! 2019!
Loi giai
Chon A
X

e f,(o):ﬁmf(x)—f(o) . (x=1)(x=2)...(x—2019)

x—0 x—0 x—0 X
=1lim _ !
0 (x-1)(x-2)...(x-2019)  —2019!"
Cho f(x):x(x+l)(x+2)(x+3)...(x+n) véi neN'. Tinh f’(O).
A. f'(0)=0. B. f'(0)=n. C. f'(0)=n!. D. f’(0)=n(n2+l).

Loi giai

Chon C

Taco f'(())=£%leimx(x+l)m(x+n) zlim(x+l)(x+2)...(x+n)

x—0 x—0 X x—0
=1.2..n=n!.

Cho ham sb f (x) = |x - 2| . Khing dinh nao sau day 1a sai?

A. f(2)=0. B. f(x) nhan gié tri khong m.

C. f(x)lién tuc tai x =2. D. f(x) codaohamtai x=2.
Loi giai

Chon D

x—2 khix>2 , {lkhix >2
= f'(x)=

Taco f(x)=|x_2|={—x+2 khix <2 -1 khix <2

Do lim f(x) =lim f(x) =0 nén ham s lién tuc tai diém x =2.
x—2" x—>2

Mat khac f'(2+) # f'(Z‘) nén ham s6 khong ¢ dao ham tai diém x=2.
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Ciu 13: Cho ham sb y:f(x)cé dao ham thoa man f’(6):2 Tinh gia tri cua biéu thuc
im L)/ 6)
x—6 x—6

A. 2. B.

N | =

Loi gidi
Chon A

Taco limM:f'(6):2.

x—6 x—6

Céu 14: Cho ham s6 y = f(x) ¢6 dao ham tai diém x, =2. Tim lim =i (x)_;f 2)
X—> x_

A. 0. B. f'(2). C.2f'(2)-f(2).  D.f(2)-2f(2).

Loi giai

Chon C

<[ (x)-1(2) ] r27(x) -9 (+)

2/ (x)~2f(2)

lim =lim

:yirzlx[f(i)__f(z)] +£i$f<xx)(_2_x) :2f'(2)+£ii1;[—f(x)]:2f'(2)—2f(2).

o

Cau 15: Cho hamsé f(x)= %x3 —23/2x* +8x—1, ¢6 dao ham la /"'(x). Tap hop nhiing gia trj ciia x
dé f'(x)=0la
_2\/5} B. {2;\/5} C. {_4\5}

Loi giai

242

Al p. |

EETCEEYEBO — NI HNIG NVYL ‘AD

Chon D

f'(x)=x2—4\/§x+8' f'(x):0<:>x2—4\/§x+8=0<:>x:2\/§.

Cau 16: Chohamsd y=3x’+x>+1,codaoham1a y'. Dé y'<0 thi x nhdn cic gia tri thudc tAp nao

sau day?
A. [—E;O} B. [—2;0}
9 2
9 2
C. [—oo;—a}u[o;ﬁzo) D. (—oo;—g}u[o;ﬂo)
Loi giai
Chon A

2 2
y'=9x" +2x; y'SO<:>9x2+2xSO<:>—§SxSO.Véy S={—§;O]
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Cau 17: Tinh dao ham cta ham sb f(x)=—x"+4x" -3x" +2x+1 tai diém x=-1.
A f(-1)=4 B. f'(-1)=14 C. f(-1)=15 D. f'(~1)=24
Loi gidi
Chon D

fl(x)=—4x3+12x> —6x + 2= f'(—1) = 24.

Cau 18: Cho ham s6 y :§x3 —(2m+1)x* —mx—4, c6 dao ham 1a y'. Tim tat ca céc gia tri cha m dé

y'20 vo1 VxeR.

A. me —1;—l B. me —;—l
4 4
1 1
C. me(—o;—1]u| ——;+w D. me|-1;—
4 4
Loi gidi
Chon B

y':x2—2.(2m+1)x—m

Khidoy' > VX ER & A'=Qm+ 1)’ +m< 0o m’ +5m+1<0e —I<m< -3

Vay me {—l; —%} la gid tri thoa man bai toan.

o

Cau 19: Biéthamsd f(x)=ax’ +bx’ +cx+d(a>0) c6 daohamla f'(x)>0 véi Vx e R. Ménh dé
nao sau day dung?
A. b*=3ac>0 B. b* —3ac>0 C. b -3ac<0 D. b*-3ac<0
Loi giai

Chon C

EETCEEYEBO — NI HNIG NVYL ‘AD

f'(x):3ax2+2bx+c>0;VxER<:){a>0(:){b a>0

A< 0 2_3ac< O

Y .
Cau20: Hamsd ¥ = V¥ TX ¢6 dao ham bang

3x% +1 3x* +1 3x +x X+ x
A, 20X +x B. V¥’ +x C. 2Vx’ +x D. 2Vx’ +x
Loi giai
Chon A

) e
Wx+x 2x+x )

Cau 21: Tinh dao ham ciia ham s6 y =(7x—5)’

A. y'=4(7x-5) B. y'=-28(7x-5)" C.y'=-28(5-7x) D. y'=28(5-7x)
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Loi giai
Chon C
y'=4.(7x=5)"(Tx-5) =28(7x-5)"
Cau 22: Tinh dao ham ciia ham sé y = (l—x3 )5
A y'=52(1-2°) B. y'=-15x*(1-2*)’
C.y'=-3(1-2) D. y'=-5¢ (1-2)
Loi giai

Chon B

y1=s (1m0 (1-0) 152 (1-r)|

Céu 23: Tinh dao ham cta ham sé y = (x3 —2x7 )2016

2015 2015

A V' =2016(x"—2x7) g, »'=2016(x" =227 )7 (3x7 — 4x)

o ¥'=2016(x ~22%)" (307 —dx) b, 7'=2016(x" ~2x*) (32 - 2)
Loi giai

Chon B

2015

o

»'=2016.(x —227)"(x* ~227)" =2016.(3x° —4x).(x" ~2x%)

CAu 24: Tinh dao ham cta ham sb f(x)=x(x-1)(x-2)...(x—2018) tai diém x=0
A. £(0)=0 B. /'(0)=-20181  C. f'(0)=2018!  D. f'(0)=2018
Loi gidi

Chon C

EETCEEYEBO — NI HNIG NVYL ‘AD

f'(x) :(x—1)(x—2)...(x—2018)+x(x—2)...(x—2018)+...+x(x—1)...(x—2017)

Sugra 1 (0)=(0-1).(0-2)...(0-2018)=123...2018 =2018!

Céu 25: Tinh dao ham ctia ham s6 f (x)=x(x+1)(x+2)...(x+2018) tai diém x =-1004

A. ['(~1004)=0 B. f'(~1004)=1004!

C. f'(~1004)=—1004! D. f'(~1004) = (1004!)’
Loi gidi

Chon D

f'(x) :(x+1)(x+2)...(x+2018)+x(x+2)...(x+2018)+...+x(x+1)...(x+2017)

£'(-1004) = x.(x+1).(x+2)...(x+1003).(x+1005)...(x+2018)

x=—-1004

Suy ra
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= (~1004).(~1003).(~1002)...(~1).(~2)...1003.1004 = (1004!)"

2
Ciu 26: Tinh dao ham ctia ham s y=M
x+2
. 3 . X +6x+7 . X +4x+5 CX+8x+1
A y'=1+ 2 B.y'=———F- Cy'=——F— C Y E
(x+2) (x+2) (x+2) (x+2)
Loi giai
Chon A
C(2x#2).(x+2) (P +2x-3) 2 4 6x44-x7—2x+3 X +4x+T
Y= 2 = 2 = 2
(x+2) (x+2) (x+2)
Cau 27: Dao ham ciia ham sé y=+/3x> +41a
1 X 6x 3x
A y'=—— B. y'=——+=—C. y'=—/——7~— D. y'=——
24/3x° +4 \V3x* +4 V3x* +4 \3x*+4
Loi giai
Chon D
B (3352"‘4)' . 6x  3x
23 +4 23 +4 B +4
)
<
Cau 28: Dao ham cia ham s§ y=(2x—1)vVx’ +x 1a 3,
B 2] =
2 _ 2 = =2
A. y'=M B. y'=w C. y':ﬂ D. 2\/x2+x i
VX +x 2Ux* +x 20X +x IQ
Loi giai 2
X
Chon D »
N
o
(x2+x)' @

y'=(2x—l)'.\/x2 +x +(2x—1).

20x*+x

= 2% o, (2120 41) 204204401 6x" 4201

2xP+x 2xr+x 20X+ x )

3
Cau 29: Dao ham cta ham s6 y = (xz —gj bang
X

2 2
A. y'=3[x2 —gj B. y':6(x—%j(x2 —g]
X X X
2 2
C. y':6(x+%)(x2 —zj D. y'=6(x—lj(x2 —zj
X X X X

Loi giai
Chon C
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! 2 2
ol e o2
X X X x)
2x—1
x+2

5 /x+2 1 5 /x+2

A, y'= . B. y'=—. i
g (2x-1)" V2x-1 g 2 (2x—1)" V2x—1
1 [x+2 1 5 x+2

C. ':_. D. ':—_ .
YT 21 Y 2 (xr2) V2x-1

Ciu 30: Tinh dao ham ciia ham sé y =

Loi giai
Chon D
2x-1) 5
- 2
proixe2 C(x+2) 5 [x+2
- - —_ . 2- .
2\/2x—1 2\/2x—1 2 (x+2)" V2x-1
x+2 x+2
Cau 31: Cho hamsd y=+/x++/x*+1.Ménh dé nao sau day dung?
A y'NxP+l=y B. 2y'Vx*+1=yC. y'Nx* +1=2y D. 2yVx* +1=y'
Loi giai
Chon B

o

: 2x VXt +1+x
(x+\/x2+l) 1

+
N R s N y

'

y = = =
2 x+x2 +1 2y 2y 2P 1 24X +1

Do d6 2y'vx* +1=1y.

3

EETCEEYEBO — NI HNIG NVYL ‘AD

Cau32: Chohamsd f(x)=—

A. S= 0;g B. §= —2;0 C. S= O;i D. S= —3;0
3 3 2 2

Loi giai

Phuong trinh f'(x)=0 c6 tap nghiém S la

Chon C

0
3x? (x—l)—x3 2x° —3x?
! = = :O .
L T P

Cau 33: Chohamséd y= —2x +3x. Tap nghiém S cia bat phuong trinh y'>01a
A. S =(—o0;+) B. S= (—w;éJ C.S =(é;+ooj D. S=0

Loi giai
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Chon C

-1 32—1+3J}>0

1
'=2——+3=—F+
4 2x T x Jx

<:>3\/;>1<:>x>é.

Cau34: Chohamsd f(x)=+-5x" +14x-9 . Tap hop cic gia tri ciia x d& f'(x)<0 la

N B R ) I 4

Loi giai

Chon C

2 a 2 9
Piéu kién —5x +14x—9>0<:>1<x<§
Khi d6 f'(x)<0<:>—5x+7<0<:>x>%

Vay tap nghiém ctia bt phuong trinh 13 [%,%)

, -f(2

Cau 35: Chohamso f(x)=x+x"+x"+..+x>". Tinh lim—f(x) /(2) o)
x—2 x_2 s

_|
A. 2017.2%"% 41 B. 2019.2°°"7 +1 C. 2017.2°"% —1 D. 2018.2%" +1 %
Loi giai s

=2

Chon A =
c

|

. S(x)-/(2) i
imZ =S iy o
w

N

_ 2018 2019 -

Mat khac f(x):x+x2+x3+---+x2018=x.1lx lex &

—X —X

(1-2019x%"% ) (1-x) +(x=x™"")

(1-x)

_2019.2%"% 142277
1

Dodo f'(x)= = 1'(2)

=2017.2""° +1.

Cau36: Cho f(x) lahamso théaman f(1)=f'(1)=1.Giast g(x)=x"f(x). Tinh g'(1)
A. 0 B. 1 C.2 D. 3
Loi gidi

Chon D
g'(x) :2x.f(x)+x2.f'(x)
Suyra g'(1)=2/(1)+f'(1)=3.
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Céu 37: Tinh dao ham ctia ham s§ y = sin[%—3x] .

A. y':3cos[z—3x]. B. y':—3cos[£—3x].
6 6
C. y':cos[£—3x]. D. y':—3sin[£—3x].
6 6
Loi gidi
Chon B

y' =(£—3xj .cos(£—3xj = —3.cos(£—3x}.
6 6 6

Céu 38: Tinh dao ham ctiia ham s6 y = —%sin [g—)f].

1 s

A. ' =xcos| = —x|. B. ' =—x"cos|——x]|.
g 3 Y73 3

’ 1 s l 1 Q 2

C. y'=—xcos|——3x/|. D. y'=—xcos|——x"|.

2 3 2 3
Loi giai
Chon A

y'= —l(ﬁ—xzj .cos(ﬁ—xzj = —l.(—Zx).cos(E—xzj = x.cos(ﬁ—xzj .
213 3 2 3 3

Cau 39: Tinh dao ham cia ham sé y = x* tanx ++/x .

o

1
B. y/ =2xtanx+

NS

1
A. v =2xtanx+ ;
4 2x

2

EETCEEYEBO — NI HNIG NVYL ‘AD

C. y’=2xtanx+c0);2x+ﬁ. D. y’:2xtanx+cozzx+%.
Loi gidi
Chon C
, 2\ ", ' x’ 1
% :(x ) tanx +(tanx) .x +(\/;) :2xtanx+coszx+m.
Céu 40: Tinh dao ham ctia ham sé y = 2cosx>.
A. y'=-2sinx’. B. y'=—4xcosx’. C.y =-2xsinx’. D.y =—4xsinx’.

Loi giai
Chon D

!

Y = —2.(x2) .sinx® =-2.2x.sin x> = —4x.sin x”.

Céu 41: Tinh dao ham cua ham s6 y = tan X+l .
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1 L1 ;o .

X ) x+1° B x+1°
2cos" —— cos” —— 2cos" —— cos’ =~

x+1 '
y’(tanerlJ’[ 2 ) _
2 coszxz_1 ZCOSZLH

Cau 42: Tinh dao ham cta ham s6 y =sin/2 +x* .

Ay = 2x+2 cos~/2+x% . B. ) = al cos/2+x* .

2+ x? 2+ x?

5
:

+1

C.y = cosy2+x7 . D. y = al cosy2+ x> .

V2 +x° N2+

Loi gidi
Chon C
' (2+x2)' X
y'=(\/2+x2) cosv2+x? =2 cosa/2+ %% = _cosy/2+ x> .
242+ x7 2+x°

Ciu 43: Tinh dao ham ctia ham sd y =cos~/2x+1.

, _s1n\/2x+1 B ,_s1n\/2x+1. C.y= sinm. D. y,__sm\/2x+1

o

A,y = . LY = =— =
d V2x+1 4 V2x+1 242x+1
Loi giai
Chon A

EETCEEYEBO — NI HNIG NVYL ‘AD

' 2x+1)' sinv/2x+1
"=—(vV2x+1 sin\/2x+1:(—sin\/2x+1:——.
Y ( ) 2N2x+1 V2x+1
Cau 44: Tinh dao ham ciia ham s& y = cot+/x* +1.
_ X x
\/x2+lsin2\/x2+1. \/x2+lsin2\/x2+1.
1 , 1

D.y=——+rur=.
sin/x? +1

A. y' = B. y' =

C.y=— .
sin® vx? +1
Loi giai
Chon A
N
yr:_ ( * +1) —_ X2+1 —_ X )
sin® v/x? +1 sinzx/x2+l \/x2+l.sin2\/x2+l
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Céu 45: Tinh dao ham cua ham sé y = w .
sin x —cos x
, sin 2x , sin*x—cos’ x
Ay =—— = B. y'=— 7
(sinx—cosx) (sinx—cosx)
,  2-2sin2x , 2
C.y=— 5. D. y'=-— 2"
(sinx—cosx) (sinx—cosx)
Loi giai
Chon D
. \/Esin[x+n)
, Sin x + Cos x 4 o
Tacd y=— = =—tan(x+—j.
Sin X —COS X —\/Ecos[x+nj 4
4
, 1 1 2
Suyra y' =— =- - 7= . 2
cos? ()H_’Tj (cosx—smxj (sinx—cosx)
4 2
n . e & 2
Cau 46: Tinh dao ham ctahamsd6 y=———.
tan(1—2x)
4 4 4x
A.y=—— B.yy=—— C.y)=———————D
Y sin” (1-2x) Y sin (1-2x) Y sin” (1-2x) 2
4 =
sin® (1-2x) 4
wl
Loi giai =
Chon A 2
o
r 4 S &
. —2(tan(1—2x)) 'coszx(l—Zx) -4 g
y _— 3 = 3 = 3 . E
tan (1—2x) tan (1—2x) sin (1—2x) =
w

CAu 47: Tinh dao ham cua ham s f(x)=5sinx—3cosx tai diém x = g

A. f'(%j:.%. B. f'(%j:—& C. f'[%}:—s. D. f'(%j:s.

Loi giai
Chon A

!

f’(x)=(5sinx—3cosx)' =5(sinx) —3(cosx)’ =5cosx+3sinx

Suy ra f’(gj=5cosg+3sin§:3.

Cau 48: Ham s6 nao duéi ddy thoa man hé thic y'+2y* +2=07?
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Cau 49:

Cau 50:

Cau 51:

A. y=sin2x. B. y=tan2x. C. y=cos2x. D. y=cot2x.
Loi giai
Chon D
. , 1
Vé6i y=tan2x = y'=———.2
cos” 2x

1 ' 2 2 4

Dod6 y'+2y" +2=—-F—+2fan"2x+2=—;
cos” 2x cos” 2x

Véi y=cot2x= y' = +2cot’2x+2=0.

2suyra Y +29° +2=——
sin® 2x vy Y sin® 2x

Cho f(x)=sin’ax, a>0.Tinh f'(n).
f'(m)=2sin?(an)cos(an). B. f'(n)=0.

)
( ) 3asin’ ( ) D. f'(n)=3asin2(an)cos(an).
Chon D
f'(x) =3sin’ (ax)(sin ax)' =3sin’ (ax)(a cos ax)

Cho ham s6 y =sin® x . Ménh d¢ nao dudi day ding?

A. 2y’+y”=\/§sin(2x—§j. B.4y—y'=2.

C.4y+y"=2. D. 2y'+y'.tanx=0.
Loi giai

Chon C

y':2sinx.cosx=2sin2x,y"=2cos2x=2(1—2Sin2x):2—4sin2x

Do d6 4y +y" =4sin’x+2—4sin’x=2.

Xét ham s6 3 = =% 1hi x50 va £ (x)=0. Ménh d& nao sau day ding?

X
A. f(x)1a mot ham s 1é. B. f(x) 1a mot ham tudn hoan chu ki 2r.
C. f(x) c6 dao ham tai x =0 bang 0. D. f(x) khong c6 dao ham tai x=0.

Loi giai

3 l—cos(—x) _ 1—cosx
(—x)’ x

f(x) khong 1a ham s6 tuan hoan

khi x#0va f(0)=0.Dodo, f(x) 12 mot ham s6 chén,

o
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1— cosx 2sin® > 1 sin’> 1 )
Mat khac lim y = lim——— = lim——=2 = lim—| —2 | =— nén ham s6 khong lién tuc tai
x—0 x—0 X x—0 X x=0 i 2
(3) 2
diém x =0 do d6 f(x) khong c6 dao ham tai x=0.
Cau 52: Dao ham clia ham s6 y =log, (4x+1) 1a
In3 , 4 , 1 4In3
A,y = . B.y=———+— C.y=——— D.)y-= .
T Yo axms . 7 T (@3 Y T4
Loi giai
Chon B
C (4x+1) 4
Y T ax+)In3 (4x+1)In3’
Cau 53: Pao ham cua ham s6 y=2017" 1a
'=x.2017"" B. y'=2017" c. =207 D. y'=2017".1n2017
ALY =X : .y .y 2017 .y : :
Loi giai
Chon D
Taco y'=2017".1n2017. 2
_|
A . B A _ X r ' ;U;
Cau 54: Cho ham so0 f(x)—(x+l)e . Tinh f (0) >
A. 2e. B. 0. C. 1. D. 2 2
Loi gidi =
c
Chon D I
&
Taco: f(x)=(x+1)e" = f'(x)=(x+2)e" = f'(0)=2. g
N
=
Céiu 55: Tinh dao ham cua ham s6 y=3" +logx. &
A. y'=3"In3+ . B. y'=log, x+
Y *In10 YOS 3
C. y'=log, x+In3. D. y,zl—lnx
In3
Loi giai
Chon A
y=3"+logx.
'=3"In3+ !
d xIn10 "

Cau 56: Tim tap xac dinh D cta ham sd y =./4—log] x.
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A. D=[-2;2]. B. D=(0;16]. C. D=(0;4].
Loi gidi

Chen D

x>0

x>0 {x>0

Ham s6 c6 nghia < ) & <91 .
log; x<4 —2<log,x<2 ngg4

Cau57: Chohamsd f(x)=In(x"+1). Dao ham f'(1) bing.

A. 2. B. 2. C. 1.
2

Loi giai
Chon C
Taco: f'(x)= 2= r(1)=2.

Ciu 58: Tinh dao ham ciia ham s6 y = (x* —2x+2)3",

A, y'=(2x-2)3"+(x’ —2x+2)3"In3. B. y'=(2x-2)3"In3.
C. y'=x3" D. y'=(2x-2)3".

Loi gidi
Chon A

y'=(2x-2)3"+(x’ =2x+2)3"In3.

. 1
Cau 59: Dao ham ciia ham s6 y = > la.

, 1 , In2

A. y'=2"n2. B. y)=——r. C.y=- .
y y 2x y 2x
Loi gidi
Chon C
yZL:27x:y':—2’x.ln2:—ln2.
2)6 X
Cau 60: Tinh dao ham ctia ham s yzZm.
iy
, 2 , In2 i , —In2 g
A Y = . B. y' = 2. Coy'= 2V
2\1—x 4 2\1—x 4 24/1—x
Loi gidi
Chon C
' —In2
'=(V1-x) 2" 2= —=2"
d ( ) 241—x

D. D:[l;4]
4

N | =

o
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Céu 61: Tinh dao ham cia ham sé y =2,

tan x—1
A,y = tan x.2 B. y' =tanx.2"""'In2.
In2

, 2tanx hl 2 , 2tanx ln 2

C.y=———. D. y'= —.
sin- x COS X
Loi giai

Chon D

Taco: y'=2"""In2(tan x)' = %2”’“" In2.
cos” x

Chu 62: Chohamsd y=f(x)= ln(2.e" +m) 6 f'(~In2) :%. Ménh dé nao duéi day dung?
A. me(L;3). B. me(—5-2). C. me(l;+x). D. me(-x;3).
Loi giai
Chon D

biéu kién: 2.e"+m>0.

2¢e*
Tacod f'(x)= .
f() 2¢" +m
—In2
Theo dé bai ta c6 f'(—an):i @7:?—2=3 PN S .
2 2" +m 2 1+m 2 3

o

Vay me(-x;3).

EETCEEYEBO — NI HNIG NVYL ‘AD

Céu 63: Cho ham s6 y:ln(ex+m2).Vé’i gia tri ndo cua m thi y’(l):%.
A. m=e. B. m=—e. C.m=l. D. m=xte.
e
Loi giai
Chon D
g e
Tacod y' = =y'(1)= .
4 e’ +m’ y() e+m’
Khi do y'(1)=l© © > :l©2e=e+m2c>m:i\/;.
2 e+m

CAu 64: Ham sb y= ln(x2 —2mx + 4) co tap xac dinh D =R khi céc gia tri cia tham sb m la:

A. m<2. B. m<-2 hoac m>2.
C.m=2. D. 2<m<2.

Loi gidi
Chon D

Ham s y=1n(x2—2mx+4) co tép xac dinh R khi x> —2mx+4>0,VxeR (1)
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Cau 65:

Cau 66:

a=1>0 5
()= oSm-4<0 2<m<?2.
A <0

Ong Tt du dinh giri vao ngan hang mot s tién voi 13i suit 6,5% mot nam. Biét ring, ctr sau
mdi ndm s6 tién 13i s& duoc nhap vao von ban dau. Tinh sb tién tdi thiéu x (triéu dong, x e N)
ong T giri vao ngan hang dé sau 3 nam so tién 14i da mua mot chiée xe gan may gia tri 30 triéu
ddng.
A. 145 tridu dong B. 154 tri¢u dong C. 150 triéu dong D. 140 tridu dong

Loi giai

Chon A

3
Theo cong thirc 13i kép, s6 tién 13i 6ng Ta nhan duoc sau 3 nam la: y = x(l + 16(,)f)j -X
=[ (1,065)" ~1]x.

30

Tacod: | (1,065) —1|x=30 &> x=— "
[( ) }x T (L065) 1

~ 144,27 triéu.

Vay 6ng Ta can giri it nhat 145 triéu dé sau 3 nam s tién 13i di mua mot chiée xe gan may gia
trj 30 triéu dong.
Ham sb y =log, (4" =2"+m) c6 tap xéc dinh 1a R khi

A.m<l. B. m>0. C.mzl. D.m>l.
4 4 4

Loi gidi
Chon D
Diéu kién: 4° ~2"+m>0.
Ham s6 da cho 6 tap x4c dinh 1a R khi va chi khi 4°~2"+m>0 (*) VxeR.

Dit ¢ =2" véi ¢ >0, khi d6 bat phuong trinh (*) tr& thanh: £ —¢+m >0 Vi >0.

Xéthamsd f(t)=1> -1, V>0 taco f'(1)=2¢-1; f’(t)zO@t:%.

Lap bang bién thién ta tim duoc (rg;in)f(t) = f(%j = —%.
1

Dé bét phuong trinh # —t+m >0, V¢ >0 thi —m<—%<:>m>z.

Cach khac:

» Truong hop 1: A=l—4m<0<:>m>i thi 2 —r+m>0 VteR (tha man yéu cau bai
toan)

> Truong hop 2: A=0=m :% thi phuong trinh ¢ —t+i:0 @t:% (khong théa min yéu

cau bai toan).

Bén word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133
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» Truong hop 3: A>0c>m<%. Ta thay —2:1>0 nén phuong trinh > —¢+m =0 khong
a
thé c6 hai nghiém am. Tuc 13 > —¢+m khong thé ludn duong v6i moi ¢ > 0.

1
Vay m>—.
ay 4

B. TU LUAN

Cau 67: Cho ham sb f(x)=+/x* —2x . Giai bat phuong trinh f'(x)> £ (x)
Loi gidi

f'(x)Zf(x)Qz\/z% >A/x?=2x (voi x*—=2x>0)

x>2 x>2
= x<0 < x<0  (vOnghiém).
x—1>x"—2x 0>x"—x+1
Cau 68: Cho ham s6 y=f(x) c6 dao ham trén R. Xét cdc ham sb g(x)=f(x)-f(2x) va
h(x)=f(x)— f(4x).Biétrang g'(1)=18 va g'(2)=1000. Tinh 7'(1)
Loi giai
g'(x)=f"(x)-2/"(2x) va h'(x)=f"(x)-4f"(4x)

f'(-27'(2)=18 @{ f'(1)-27'(2)=18
£'(2)-2/'(4)=1000 ~ |2/'(2)-4f"(4)=2000

o

Do g'(1)=18 va g'(2)=1000 nén {
Cong vé theo vé ta duge f'(1)—4f'(4)=2018= h'(1)=2018.

Cau69: Cho ham sb Tinh gid ti coa biéu thic

(G h ey
P=/(1)+f'(2)+...+ (2018)

EETCEEYEBO — NI HNIG NVYL ‘AD

Loi giai

PO IR AR Y e S

x+1-x

Suyra f'(x)= 2JxT 2\1/; _l[%_x/xlTJ

11 1 1 1 J:—l[l— 1 jzl—\/m
A 2 2 B o v2019) 20 V2019 242010

Khi do P——l(

Cau70: Cho hamsé f(x) thoa man f'(x):ax+%, f(-1)=2, f(1)=4, f'(1)=
X

Viét f(x):%—é+c Tinh abc

X
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Loi giai
f'(1)=a+b=0 .
Ta 6 f(—1)=%—i+c=2@ b=—1=abc=—2.
f(l):ﬁ—é+c:4 c=§
2 1
ax+b

Cau71: Cho y=+/x>-2x+3, y'= . Khi d6 gia trj a.b bing bao nhiéu?
Loi giai

C(P-2x43) 2x-2 0 x-d
Wl —2x+3  2Jx —2x+3  fx?-2x+3

yl

Dodbd a=1,b=—-1=ab=-1.

sin4x cosdx

Cau72: Cho ham s6 f(x)= +cosx—x/§(sinx+ j Tim nghiém cta phuong trinh

£'(x)=0 thude (o;ﬂ
Loi giai
f'(x) _ coij.4 —Sil’lx—\/g(COS)H- —sm44x.4j

=cos 4 x—sinx— \/5 cosx+ \/3 sindx

Khi d6 f'(x):0<:> V3 sindx +cos 4 x = sinx+/3 cosx < 2sin(4x+%)=2sin(x+%)

EETCEEYEBO — NI HNIG NVYL ‘AD

4x+%:x+%+k27z x=Z tkr

Két hop x e (O%} =>x= {11}

Cau 73: Tim tat ca cac gid tri thuc ciia tham s6 m dé ham s y = log(x2 —2mx + 4) c6 tap xac dinh l1a

R
Loi giai

Ditu kién: x* —2mx+4>0 (*)
Dé (*) dung v6imoi xeR thi A'=m’-4<0&-2<m<2.

Cau 74: Mot ngudi giri s6 tién 100 triéu déng vao mot ngan hang véi 13i sudt 7%/ nam. Biét rang néu
khong rat tién ra khoi ngan hang thi cir sau mdi nam, s6 tién 13i s& dugc nhap vao von ban dau (
ngudi ta goi d6 1a 1ai kép). Pé ngudi d6 1anh duogc s tién 250 tridu thi nguoi d6 can giri trong
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khoang thoi gian it nhat bao nhiéu nim? (néu trong khoang thoi gian nay khong rit tién ra va lai
sudt khong thay dbi).

Loi giai
Ta c6 cong thic tinh A=a(1+7)" v6i A 1as6 tién géi sau n thang, a 1a s6 tién goi ban dau,

r 12 14i suét,
250.10° =100.10° (1+0,07)" < 1,07" =2,5 < n=log,,, 2,5=13,542.

Céau 75: Cho hinh vuong ABCD c6 dién tich bang 36, AB 1a mot vecto chi phuong ciia duong thang
y=0.Cacdiém 4, B, C lan lugt nam trén d6 thi ham sé y =log, x; y=2log, x; y =3log, x
.Tima.
Loi giai
Do dién tich hinh vuéng 14 36 = canh bing 6
Goi A(m;log, m)e y=log,x = B(m—6;log, m) va C(m—6;6+log, m)
Vi B(m—6;log, m)e y=2log, x = log, m=2log,(m—6) (1)
Vi C(m—6;6+log, m)ey=3log, x = 6+log, m=3log, (m—6) (2)

Giai (1) = m=9 Thayvao (2) = a=43

" \ £ 2F , 1 19
CAu 76: Cho ham so f(x):2x+2.T1nh f(0)+f(ﬁj+m+f(EJ
Loi gidi
Véi a+b=2,taco f(a)+f(b) = bt )
2+2 2°+2
2020422942920 42.2% 24229429 422" 4422°44+22°
o (2+2)(2042) 0 2T220422°44 44227422744

Do d6 v6i a+b=2 thi f(a)+f(b)=1.

Ap dung ta duge f(0)+f(%)+m+f(l9)

EETCEEYEBO — NI HNIG NVYL ‘AD
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