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CHUONG VIl. PAO HAM
Trong chwong nay, ching ta s& tim hiéu nhirng van dé sau: dinh nghia dao ham, y nghia hinh hoc cla
dao ham; cac quy tac tinh dao ham; dao ham bac hai.

BAI 1. DINH NGHIA PAO HAM. Y NGHIA HINH HOC CUA PAO HAM

Hé thong khoi dong khong gian SLS

(Nguon: https://shutterstock.com)
Hinh 1

Tén Itra vii tru 1a phwong tién duoc ché tao dac biét gilp con ngudi thuc hién cac s&t ménh trong khéng
gian nhu: ti€p can dén cac hanh tinh ngoai Trai P4t, van chuyén con ngudi va thiét bj [én vi try,.. (Hinh
1).

Néu quy dao chuyén dong cla tén lira dwgc miéu ta bang ham sd theo thoi gian thi dai lwgng nao biéu
thi d6 nhanh cham cta chuyé&n déng tai mot thoi diém?

A. KIEN THU'C CO' BAN CAN NAM

I. DAO HAM TAI MOT PIEM

1. Cac bai toan dan dén khai niém dao ham

a) Bai toan tim van tdc tirc thoi

Tl vi tri O (& mot d6 cao nhat dinh nao do), ta thd mot vién bi cho roi tu do xuéng dat va nghién ciru
chuyén ddng cla vién bi. Bang viéc chon truc Oy theo phuong thing dirng, chidu duwong huwéng xuéng
dat, gbc O la vi tri ban d4au cda vién bi, tirc |a tai thoi diém 0 gidy, va bd qua stre can khong khi, ta nhan

3 2 N B 1 Y . ¢ .
duoc phuong trinh chuyén déng clia vién bila y = f(x) :ngz (g lagiatdcroitwdo, g~9,8m/s”).
Gid st tai thoi diém x,, vién bi & vi tri M, c6 y, = f(x,); tai thoi diém x,, vién bi & vi tri M, c6

¥, = f(x,). Khi d6, trong khoang thoi gian tir x, dén x,, quang dudng vién bi di dugc
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Hinh 2
la MM, = f(x;)— 1 (x,) (Hinh 2). Vay van téc trung binh clia vién bi trong khoang thoi gian dé la .
Néu x, —x, cang nhd thi ti s6 trén cang phan dnh chinh xac hon sy nhanh cham cla vién bi tai thoi diém

f(x1)_f(xo)

X —Xo

X, . Tl d6, ngudi ta xem gidi han cla ti s6 khi x, dan x, la vdn téc tirc thoi tai thoi diém

X, cUa vién bi, ki hiéu la v(x,). N6i cach khac, v(x,) = lim S(x)=f (%)

. Gia tri v(x,) goi la dao ham
XX, xl __xo

s s 1 L 4R
ctahamsd y = f(x) :ng2 tai thoi diém x, .
b) Bai toan tim cwo'ng do tirc thoi
Pién lwgng O truyén trong day dan |a mdt ham sé cla thoigian ¢, O = Q(t). Cuwong do trung binh trong

r)—-0\t
khoang thoi gian |¢—1,| dugc xac dinh bdi cong thic 9(1)-2(x) 2 tQ( 0).
o
Néu |t—to| cang nho thi ti s6 nay cang biéu thi chinh xdc hon cuong d6 dong dién tai thoi diém ¢, . Nguoi

ta dua ra dinh nghia sau day:

Gidi han hitu han (néu cd) limw

t—t, l‘ —_ tO

dugc goi la cwong dé tire thoi cia dong dién tai thoi diém t,

2. Dinh nghia dao ham tai mét diém

Hoat déng 1. Tinh van tdc tire thoi cla vién bi tai thoi di€ém x, = s trong bai toan tim van téc tirc thoi.

Lo giai
Van toc tire thoi cla vién bi tai thoi diém x, =1s
1 2 1 2 1 2 1
(1 —gx; ——g.1 —.9,5x, ——.9,8
v(l):hmf(x') /( )zlim2 2 —lim 2 2 =9,8(m/s)
x—1 X, -1 x -l X, -1 x—l1 X, -1

Trong tredng hop téng quat, ta cé dinh nghia sau:
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Cho ham s6 y = f'(x) xac dinh trén khoang (a;b) va diém x, €(a;b). N&u ton tai gidi han hiru han

lim f(x)=f (%)

X*).XO x —_ ‘x()

f"(x,) hodc Vi,

thi gidi han d6 duoc goi la dao ham clia ham s6 y = f(x) tai x, va dugc ki hiéu I3

Trong dinh nghia trén, ta dat:

Ax = x—x, va goi Ax |a sd gia cua bién sé tai diém x,;
Ay = f(x,+Ax)— f(x,) vagoi Ay la sé gia cia ham s6 tng vdi s6 gia Ax tgi diém x, .

Khi d9, ta cé: f(xo)—Al)lc Of(x0+AAx)2—f(xo)=£n%%.

3. Cach tinh dao ham bang dinh nghia
Chohamsé y = f(x) xac dinh trén khoang (a;b) va diém x, thudc khoadng dé.

Dé tinh dao ham f’(xo) clahamsd y :f(x) tai x,, ta [an luot thuc hién ba budc sau:

Budrc 1. Xét Ax la s6 gia cta bién s6 tai diém x,. Tinh Ay = f/(x, +Ax)— 1 (x,).

. o« A
Bwdc 2. Rut gon ti sO _y'
Ax

Budc 3. Tinh lim &
Ax—0 Ax

a1 AV < B
K&t ludn: Néu Al)lcgl()E—a thi f'(x,)=a.

2 by ~ 1 . o . ~
Vidul. Tinhdaoham clia hams6 f(x)=— tai x, =2 bdng dinh nghta.
X
Lo giai
+ Xét Ax la s6 gia cUa bién s6 tai diém x, =2.

11 2-(2+A) —Ax
24Ax 2 2(2+Ax)  2(2+Ax)

Tacod: Ay=f(2+Ax)-f(2) =

Ay _ -1
S [
Y A T 22 A

+ Ta thay: hmA—— lim B S _—1
A0 Ax AH02(2+Ax) 4
A g -1
vay f'(2)=—.
4
Tinh dao ham cla ham s6 f(x)=2x tai x, =3 bang dinh nghta.
? g

Lo giai
+ Xét Ax la s6 gia cOa bién s6 tai diém x, =3.

Tacéd: Ay=f(3+Ax)— f(3) =2(Ax+3)—-2.3=2Ax.
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Suy ra: &:2.
Ax
+ Ta thay: lim&:ﬁm2:2.
A—0 Ax  Ax—0
Vay f’(3):2.

Vidu2. Tinh daoham ctaham sd f(x):x2 tai diém x bat ki bang dinh nghfa.
Lo giai
+ Xét Ax 13 s6 gia cQa bién so tai diém x.

Tacé: Ay = f(x+Ax)— f(x) =(x+Ax) —x* = Ax(2x +Ax).

Suy ra: £:2x+Ax.
Ax

+ Ta thay: lim & lim (2x+Ax) = 2x.

A—0 Ax  Ax—0
Vay f'(x) =2x.

? Tinh dao ham cda ham s6 f(x)=x" tai diém x bat ki béng dinh nghfa.

Loi giai
+ Xét Ax 13 s6 gia cla bién sé tai diém x .
Ta co: Ay:f(x+Ax)—f(x)
=(x+Ar) —x* =327 Ar +3xAx + Ax’ = Ax.(3x” +3x.Ax + Ax’).

Suy ra: &=(3x2 +3x.Ax+Ax2).
Ax

+ Ta thdy: lim & Al)icmo(?)x2 + 3x.Ax+Ax2) =3x".

Ax—0 Ax

Vay f'(x) =3x’.

Hamsé f(x)= x* ¢6 dao ham tai moi diém x trén khoang (—o0;+00). Ta néi ham s6 d6 cé dao ham trén
khoang (—oo;+00). Mgt cach téng quét: Ham s6 y = f(x) duoc goila cé dao ham trén khoang (a;b) néu
né c6 dao ham tai moi diém x trén khoang do.

4. Y nghia vat li cha dao ham

Dao ham xuat hién trong nhiéu khai niém vat li. Chang han: Xét chuyén dong thang xac dinh béi phwong
trinh s =s(¢), véi s =s(r) la mot ham s6 c6 dao ham. Nhu d& thdy trong bai toan md& dau, van toc tirc
thoi cia chuyén dong tai thoi diém ¢, 1a dao ham ctia ham s6 tai ¢, : v(z,) = s"(1,)

I1.Y NGHTA HINH HOC CUA PAO HAM

Chohams6 y = f(x) c6 d6 thi (C), mét diém M c6 dinh thuéc (C) cb hoanh d6 x,. Véi moi diém M

thugc (C) khac M, ki hiéu x,, la hoanh d6 clia diém M va k,, la hé s6 goc cla cat tuyén M M . Gia st
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ton tai gidi han hitu han k, = lim &, . Khi d6, ta coi duding thang M T diqua M, va cé hé s6 géc k, la

vi tri gidi han cla cat tuyén M M khidiém M dichuyén doc theo (C) dan toi M, .

Puong thang M, T dugc goi la tiép tuyén cha (C) tai diém M, con M, dwgc goi la tiép diém (Hinh 3).

Hinh 3
a) Xac dinh hé s6 goc k, cla ti€p tuyén M T theo x,.

b) Viét phuong trinh ti€p tuyén ca do thi ham s6 tai diém M, .

f(xM)_f(xo) :f’(xo)-

Taco: ky= lim k,, = lim

Xy =X Xy =X Xy — XO

Nhu vay ta c6 két luin sau:

+ Dao ham clia ham s6 y = f(x) tai diém x, la hé s6 goc cha ti€p tuyén cla d6 thi ham s6 d6 tai diém
M, (xo;f(xo)).

+ Phuong trinh ti€p tuyén cia dd® thi ham s8 y=f(x) tai diém M,(x;/f(x,)) la
y=r"(%)(x=x)+ 1 (x)-

Vidu3. Chohamsd y=—x’ c6déthi (C).
a) Xac dinh hé s6 gdc cla ti€p tuyén cla do thi (C) tai di€ém c6 hoanh d6 bang 3.
b) Viét phuong trinh ti€p tuyén cla d6 thi (C) tai diém M (3;-9).
Loi giai
a) Ti€p tuyén clia d6 thi (C) tai di€ém c6 hoanh dd bang 3 c6 hé s6 goc la:

7'(3)= limM = limL(_3)2 =lim(-x-3)=-6.

x—3 x—3 x—3 x—=3 x—3

b) Phuong trinh tiép tuyén clia d6 thi (C) tai diém M (3;-9) la: y =—-6(x—3)+(-9) hay y =—-6x+9.

v ~ ~ ? A . N ~ 1 . -
9 Viét phuong trinh tiép tuyén clia d6 thi ham s8 y =— tai diém N (1;1).

X
L&i giai
Ti€p tuyén cla d6 thij tai diém c6 hoanh d6 bang 1 cé hé s6 goc la:
1
ko= timky = tim 20D ey
xy -1 xy—1 xN -1 xy -1 x_l
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, e | .
Phuong trinh tiép tuyén cla d6 thiham s6 y =— tai diém N (1;1) 13
X

y:—(x—1)+l =—x+2
B. PHAN LOAI VA PHUO'NG PHAP GIAI BAI TAP

Dang 1. Tim s6 gia cua ham sé

1. Phrong phap
e Sogiacldahamso yzf(x) tai diém x, la Ayzf(xo +AX)—f(x0).
e Chuyrangsé gia Ay cla ham s6 1a mdt ham s6 cla sb gia bién s6 Ax.
2. Cac vi du rén luyén ki nang
Vi du 1: Tim s8 gia cla ham s8 y = f(x)=x’—3x* +2, biét réng x, =1; Ax=-0,1.

Loi giai
Taco Ay=f(x,+Ax)—f(x,)=f(0,9)- f(1)=0,9-3.0,9° +2— (1’ -3.1° +2) = 0,229.
Vi du 2: Tinh s& gia cia ham s6 y =2x+3 theo x va Ax.
Loi giai

Ay = f(x,+Ax)— f(x,)=2(x, + Ax)+3—(2x, +3) = 2Ax

Vi du 3: Tinh % clahamsd y=2x"—3x theoxva Ax.
Loi giai
Ay =f(x, +Ax)— f(x,)=2(x, + Ax) =3 (x, + Ax)" —(2x; - 3x7)
=2y + 32 Ax + 35, (Ax)” + (Ax)* ) =3 (o +2x,Ax + (Ax) ) = (25 = 3x; )
= Ax(6x; +6x,Ax +3(Ax)’ - 6x, — 3Ax)

Ay Ax(6x; +6x,Ax +3(Ax)* —6x, —3Ax
Suyra =~ = (65 +6x, ’ )=6x§+6x0Ax+3(Ax)2—6x0—3Ax.
Ax Ax

Dang 2. Tinh dao ham bang dinh nghia

1. Phrong phap
e Tinh s6 gia clia ham s8 Ay =f(x, + Ax) - f(x,).

A .2 Ay
o Llapti—.
z]Y Ax
e Tinhgiihan lim &Y.
Ax—0 AX

2. Cac vi du rén luyén ki nang
Vi du 1: Tinh dao ham (bang dinh nghiia) clia ham s6 y =2x* +x+1 tai Xy =2.

Loi giai
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Cho x, =2 mot s6 gia Ax. Khi d6 ham s6 nhan mot s6 gia twong irng:
By =(xq +A%) ~£(xy ) = 2(2+ Ax)” +(2+ AX)+1-(2.27 +2:+1) = Ax(9+24x)
Ta s fim Y _ pim O (9+24%) =9.

Ax—0 AX  Ax—0 AX Ax—0

Vay £'(2)=9

Vi du 2: Tinh dao ham (bang dinh nghiia) cia m&i ham s6 sau tai cac diém da chira y =+/x> +3 tai
x;VxeR

Li gidi
Taco: f'(1)= iii%%: E‘j})f(xw:g_f(x) :B%W_m
. J(ar) 28042 +3 - 43 . (&) + 200
Ar>0 Ax Ar0 Ax_(\/(Ax)z +2Axx+ X7 +3 +M)
— lim Ax+2x oy ¥

Ax—)O(\/(A_x)2+2Ax_x+x2+3+\/E)=2'\/x2+3 =\/x2+3-

3 2
X +x +1-1 Khi 0
Vi du 3: Tinh dao ham cta ham s6 f(x) = ¥ VXYY taix=0.

0 khi x=0

Loi giai

Taco: £(0)=0, do dé: 1in3f(x) SO ¥ Hl-l o xt] 1

A 1
vay f'(0)=—.
2
. . x4+ x khi x <1 .
Vidu4:Tim g,b dé ham so f(x)= ] cédaohamtai x=1.
ax+b khi x >1
Loi giai

Diéu kién can:
f(1)=2

lim f(x) = lim (x* +x) =2

x—>1 x—1"

limf(x)z lim(ax+b)=a+b

x—-1" x—>1"
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D& ham s6 f'(x) cé dao hamtai x=1 thi f(x) lién tuctai x=1
<:>1ir¥}f(x):lir¥f(x):f(l)<:>a+b=2

Diéu kién du:

™
=
T
=
=
=
[
==

2
(1) = hmx +x—2 = hm(x+2)=3

x—>1" x—1 x—=>1

f(x)=f() .. ax+b—(a+b) .. ax—a

= lim = lim = lim =a
xo1* x—1 xo1* x—1 ot x—1

P& ham s§ f'(x) cé dao ham tai x=1 thi f’(l*)zf’(l’)©a=3:>b=—l.

Dang 3. Y nghia vat ly ciia dao ham

1. Phwong phap

©. Van téc tire thoi tai thoi diém £, cba chat diém chuyén dong vdi phuong trinh s = S(t) E

v(t,)=s'(1,).

. Cudng dé tire thoi tai thoi diém 7, cia mot dong dién véi dién lugng O = Q(t) 1a

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 +4t+6 (t dwoc tinh bing gidy, s duoc tinh bing mét)
a) Tinh dao ham cGa ham s6 f(t) tai diém 7, .

b) Tinh van toc tirc thoi cda chuyén dong tai thoi diém 1=5.

Loi giai

_ P +4t+6—(t2+41,+6
a) Ta cé: 1imM=nm (15 + 41, )==lim(t+t0+4)=2t0+4-

11, t—t, 11, t—t, 11,
A '
Vay f'(ty) =2, +4.

b) Vén t&c tire thoi cha chuyén dong tai thoi diém t=51a v, =f'(5) =2.5+4=14 (m/s).

Vi du 2: Cho biét dién luvgng trong mét day dan theo thdi gian biéu thj bdi ham s6 O =67+ 5 (t duoc
tinh bang gidy, Q duogc tinh bang Coulomb). Tinh cudng dé cla dong dién trong day dan tai thoi diém

t=10.
Loi giai

Vi Q'(t)=6= Cudng d6 clia dong dién trong day dan tai thoi diém ¢ =10 13 7, =0'(10)=6
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Dang 4. Phwong trinh tiép tuyén

1. Phwong phap
Phuong trinh tiép tuyén cla d6 thi ham s vy =f(x) tai diém Mo(xo;yo) la:
y=f’(x0)(x—xo)+f(xo).
N&u ti€p tuyén co hé s8 goc k thi ta giai phuong trinh £'(x, )=k tim hoanh dé ti€p diém.
2. Cac vi du rén luyén ki nang
Vidy1: Chohamsd f(x)=x>+5co f'(x)=2x. Viét phuong trinh ti€p tuyén vdi do thi clia ham s6 tai
diém M c6 hoanh d6 x, =—1.
Huéng dan giai
X, =—1= f(x)=(-1)+5=6
f1(-1)=-2.
Phuong trinh tiép tuyén: y =-2(x+1)+6.
Vi dy 2: Phuong trinh ti€p tuyén cla dd thiham s6 y = f(x)=x" tai diém c6 hoanh d6 bang —1
Hwéng dan giai
Ta c6: f(l) = l;f'(x):4x3, do do f’(—l) =—4.
Phuong trinh tiép tuyén can tim la y =—4(x+1)+1=—4x-3.
Vi du 3: Viét phuong trinh ti€p tuyén clia d6 thiham s6 y = f(x)=x tai diém ma ti€p diém c6 tung d6
bang —1
Hwéng dan giai
Tacé: Khi y=—1thi x’ =—1,do d6 x=—1.
f(=1)=-1f(x)=3x*,dodé f'(~1)=3.
Phuong trinh tiép tuyén can tim la y =3(x+1)—-1=3x+2.
Vi dy 5: Viét phuong trinh tiép tuyén clia d6 thi ham s6 y = f(x) = x" c6 hé s6 gbc bang 4.
Hwéng dan giai
Taco: f'(x)=4x".
Hé s6 gbc cla tiép 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 1. Tinh dao ham clia ham s6 f'(x) = 3x’ —1 tai diém x, =1 bang dinh nghta.
Loi giai
+ Xét Ax 13 s6 gia cQa bién s6 tai diém 1.
Tacé: Ay=f(1+Ax)— f(1)
=3(1+Ax) —1-(3.1°=1) = 9.Ar + 9.AX* + 3Ax* =3 Ax.(3+ 3. Ax + Ax*).
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Suy ra: —y:3.(3+3.Ax+Ax2).
Ax

+ Ta thay: gmo%z lim 3.(3+3.Ax+Ax2)=3.3=9.

Ax—0
Vay f'(1)=9.
Bai2.  Chdng minh rang ham s8 f (x)=|x| khéng cé dao ham tai diém x, =0, nhung c6 dao ham tai
moi diém x#0.
Lo giai
Ta co: 1im|x| = lim|x| =0=/(0) nén hams6 f(x)=|x| lién tuc tai x =0.
x—0" x—0"
tacs: timd )=/ O) =0 X
x—0" X =07 x x—=0" x

S()=/(0) =0 —x

lim imE T — m = =g

x—=0" X x=0"  x x—=0" x

Nen lim? ()=S0 S =S(0) o ham s khéng c6 dao ham tai x=0.
x—>0" X x—0" X

V&i moi x = 0thi f(x)=|x| ton tai dao ham

Bai 3. Cho ham s8 y =—2x" +x ¢6 db thj (C).
a) Xac dinh hé s6 gdc cla ti€p tuyén cla do thj (C) tai diém c6 hoanh d6 bang 2.
b) Viét phuong trinh ti€p tuyén cla d6 thi (C) tai diém M (2;-6).
Lo gidi
a) Ti€p tuyén cla d6 thi (C) tai di€ém c6 hoanh dd bang 2 c6 hé s6 goc la:

—2x° +x—(—2.22 +2)

ko= f'(x,)=lim

x—2 x—2
2 _ -
:lim_zx +x+6 — lim (x—2)(2x+3) _
x—2 _x_2 x—2 x_2

b) Phuong trinh ti€p tuyén clia d6 thi (C) tai diém M (2;-6) la:
y=—7(x—2)—6=>y:—7x+8

Bai4.  Gia sl chiphi C (USD) dé san xudt Q may v6 tuyén la C(Q)=0*+800Q +3500.
a) Ta goi chi phi bién la chi phi gia tdng dé san xuat thém 1 san pham tlr O sadn pham lén O +1

san pham. Gia st chi phi bién dugc xac dinh bdi ham sé C’(Q) . Tim ham chi phi bién.
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b) Tim C’(90) va giai thich y ngha két qua tim dugc.
c) H3y tinh chi phi sdn xuat may vé tuyén th 100.
Lovi gidi
a) Chi phi bién 13 chi phi gia tdng dé€ san xuat thém 1 san phdm tlr O san phdm [én O +1 san
phdm. Chi phi bién dugc xac dinh béi ham s6 C'(Q)

(0 +800+3500)~((Q+1)* +80(Q+1)+3500)

=>C'(Q)= lim 001

2 +800+3500)—(0* +20 +1+800 +80+3500
o Q):Q%(Q 0 )-(2 _IQ 0 )
C'(0)= lim (20+380)

b) C'(90)=2.90+80=260(USD)

=> Y nghta: Chi phi gia tdng dé san xuat thém 1 san pham tir 89 sadn pham lén 90 san pham la
260 (USD)

c) Chi phi san xuat 101 may vo tuyén la:
C(IOI) =101*+80.101+3500 = 21781(USD)
Chi phi san xuat 100 may vo tuyén la:
C(IOO) =100> +80.100 +3500 = 21500(USD)
Chi phi san xuat may vo tuyén tha 100 la
C(101)—C(100) = 281(USD)

D. BAI TAP TRAC NGHIEM

Caul: Tinh sd gia ciaham s6 y =’ +2 tai diém x, =2 Ung véi sd gia Ax=1.
A. Ay=13. B. Ay=09. C. Ay=5. D. Ay=2.
Loi giai
Chon C
Ta co Ay:f(xo+Ax)—f(x0):f(2+1)—f(2):f(3)—f(2)

=(3+2)—(2* +2)=5.

Cau2: Tinhsé gia cia ham s6 y = x° +x” +1 tai diém x, tmg véi s6 gia Ax=1.
A. Ay =3x] +5x,+3. B. Ay =2x, +3x, +5x,+2.
C. Ay =3x; +5x,+2. D. Ay =3x; —5x, +2.
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Cau 3:

Cau 4:

Cau 5:

Ciu 6:

Loi giai
Chon C
Ta co Ay=f(x0+Ax)—f(x0)=f(x0+l)—f(x0)
=[(x0+1)3+(x0+1)2+1}—[x3+x§+1]=3x§+5xo+2.

2
, L. 5 . z X .40 R ’ re A e
Tinh s6 gia cia ham s6 y =— tai diém x, =—1 ung vdi so gia Ax.
2 ’

1 2 1 2
A dy = () A B. Ay:E[(Ax) - Ax|.
C. Ay =l[(Ax)2 +Ax ] D. Ay=L(Ax) +Ax.
2 2
Li gidi
Chon A

Taco Ay= f(x,+0x)— f(x))= f(=1+Ax)— f(-1)

2 2
(-1+Ax) 1 1-2Ax+(Ax) —l:l(Ax)z—Ax.
2 2 2 2 2

Tinh s0 gia cia ham s0 y = x* —4x+1 tai diém x, Gmg v4i s0 gia Ax la:

A. Ay = Ax(Ax+2x,—4). B. Ay =2x, + Ax.

C. Ay:Ax(2x0—4Ax). D. Ay =2x, —4Ax.
Loi giai

Chon A

Taco Ay = f(x,+Ax) = £ () =| (¥, + Ax) =4 (x, + Ax) +1 ]|~ [ 2] = 4x, +1]
= Ax(Ax+2x, - 4).

’ A - 5 \ A 1 g R A \ , ’ re A s
Tinh s6 gia ciia ham s6 y =— tai diém x (bat ki khac 0) ing vdi sO gia Ax.
X

A. Ay:ﬁ. B. Ayz—ﬁ. C. Ay:—xfox. D. Ay:xfox'
Loi giai
Chon B
1 1 Ax

Ta co Ay:f(x+AX)—f(X):x+Ax x: m

Tinh ty s6 % ctia ham s6 y=3x+1 theo x va Ax.
X
A Y B. Y _y c.Y_, D. 2 _3
Ax Ax Ax Ax
Loi giai
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Cau 7:

Caiu 8:

Cau 9:

Cau 10:

Chon D

Tacé Ay=f(x+Ax)— f(x)=[3(x+Ax)+1]~[3x+1] = 3Ax ;»%:3.

Tinh ty s6 Y ia ham sb y=x"—1 theo x va Ax.
X
A. &:0. B. ﬁzAx—i—Zx. C. &:ZJH—AJC. D. ﬂ:Ax.
Ax Ax Ax Ax
Loi giai
Chon B
Taco Ay= f(x+Ax)— f(x)= [(x—i—Ax)Z —1]—<x2 —1) = ZxAx—i—(Ax)Z
:%:ZJH—A)C.
Tinh ty s6 Y i ham sb y=2x" theo x va Ax.
X
3 3
A Dy 2028 B. &2 _g(ax).
Ax Ax Ax
C. ﬂ:&cz +6xAx-|—2(Ax)Z. D. Ly _ 3x° -|-3xAx+(Ax)2.
Ax Ax
Loi giai
Chon C
Tacod Ay=f(x+Ax)— f(x)= 2(x+Ax)3 —2x° = 6x2Ax+6x(Ax)2 +2(Ax)3
:gzéxz +6xAx+2(AX)2.
Ax
. A . 1
Tinh ty s 2 cia ham sb y=— theo x va Ax.
Ax X
V- SR EN Y S ECRE- AN S - A
Ax  x(x+Ax) Ax  x(x+Ax) Ax  x+Ax Ax  x+Ax
Loi giai
Chon B
1 1 Ax
Taco Ay=f(x+Ax)— f(x)= o
4 f( ) f( ) X+Ax x x(x+Ax)
A
N S
Ax x(x+Ax)
Dao ham ciia ham s6 f'(x)=x" —x tai diém x, tng véi s gia Ax 1a:
A, lim((Ax)" + 2x,Ax - Ax). B. lim(Ax+2x,—1).
Ax—0 Ax—0
C. lim(Ax+2x, +1). D. lim((Ax)’ + 2x,Ax-+ Ax).
Ax—0 Ax—0
Loi giai
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Cau 11:

Cau 12:

Cau 13:

Chon B

Taco Ay = f (x,+A¥) = f () =| (% +Ax)" = (x, + A¥) |- (x5 —x;)

Ay

=(Ax)’ 2 A= Ak = S = At 25, =L

Khidé f"(x,) = lim ™ = lim (Ax+2x, ~1).

A—0 Ax  Ax—0

Trong céac phat biéu sau, phat biéu nao sau day la dung?

A.Néu ham s6 ¥ =7/*) khong lién tuc tai * thi n6 c6 dao ham tai diém do.

flx

B. Néu ham s6 7

c6 dao ham tai *o thi n6 khong lién tuc tai diém do.

= f()
C.Néuham s6 7=/ (%) ¢ dao ham tai *o thi no lién tuc tai diém do.
=f(x)

D. Néu ham sé =/

Chon C

lién tuc tai *o thi nd c6 dao ham tai diém do.

Loi giai

Cho £ la ham s6 lién tuc tai x,. Pao ham cua f tai x, la:

A. f(x,).

B. fx+h)— f(x)
h

f(xo +h)—f(x0)
h

C. lim

h—0

D. lhingf(xo +h);f(x0—h)

Chon C

Taco Cho £ 1a ham sd lién tuc tai x,.

Néu ton tai gi6i han (hiru han) lim

M thi f/(

(néu t6n tai gi6i han).

(néu ton tai gidi han).

Loi giai

%)= lim
X ¥ X —Xx,

bat h=x-x,= f'(x,)=lim

h—0

f R Flx)
h

Cho ham s6 y = £(x) ¢6 dao ham tai x, 13 f’(x,). Ménh dé nao sau day sai?

Chon D

Ham s y= f(x) c6 dao ham tai x, 1a f'(x,) = f'(x,)= lim

B. f'(x,)= lim o+ %)= f(x)

Ax—0 Ax
D. f'(x)— tim ZEFR) =S ()
X=X X —X,
Loi gidi
()= f (%)

X—Xg X — xo

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Cau 14:

Cau 15:

Cau 16:

Dit h=Ar=x—x,= f(x,)= lim f(x +Ax)—f(x0): imf<x0 —|—h)—f(x0).
Ax 0 Ax h—0 h
) 3oNA-x 0
Chohamsé f(x)={ 4 . Tinh f/(0).
L khi x=0
4
! _l / _L ! _i A A .
A. f (0)_4. B. 1 (0)_16. C.r (O)_32. D. Khong ton tai.
Loi giai
Chon B
3-V4-x 1
Xét tim 7SO a4 g2
x—0 x—0 x—0 X x—0 dx

1

) (2—\/4—x)(2+«/4—x) ' '
=lim =1 =1lim

x 1
=0 4x(2+\/4—x) "1113496(2—!—\/4—3:) M4(2+\/4—x) 16

i x*+1-1 Khi 0
Cho ham s0 f(x)= X ' ¥#Y Tinh f£/(0).
0 khi x=0
A. f'(0)=0. B. £'(0)=1. C. f’(O):%. D. Khong tn tai.
Loi giai
Chon C
Vi +1-1 0
— - = 2 _
Xét tim LSOy — Jim Y 171
x—0 x—0 x—0 x x—0 x
—lim(\/x2+1_1)(\/x2+1+1)—Iim x —lim;—l
] el B Y
) %’ —4x” +3x hi y =1
Cho ham s6 f(x) xac dinh trén R\{2} bo1 f(x)={ x*—3x+2 7% Tinh £/(1).
0 khi x=1
A. f’(l):%. B. f/(1)=1. C. f'(1)=o. D. Khéng tdn tai.
Loi giai
Chon D

3 2 _ _ —
x’ —4x +3x:1imx<x )(x—=3) . x(x-3)

Xét li =1 = =
im S )=l I L )

Ta thy: lim £ (x)= £(1). Do do, ham s6 khong tién tuc tai diém x=1.

Vay ham sb khong ton tai dao ham tai diém x=1.
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x> —1 khi x>0

Cau 17: Cho hamsb f(x)= . Khang dinh nao sau day sai?

—x? khi x <0
A. Ham s khong lién tuc tai x =0 . B. Ham s6 ¢6 dao ham tai x =2 .
C. Ham sé lién tuc tai x=2 . D. Ham s6 ¢6 dao ham tai x=0 .

Loi giai

Chon D
lim f(x)= lim (x* —1)=—1
Xét cac gidi han {*° 0
lim f(x)= lim (—x*)=0
x—0" x—0"

Do lim f(x)= lim f(x) nén ham s6 khong lién tuc tai x=0.

x—0 x—0"

Do d6, ham s6 khong c6 dao ham tai x=0.

) . ) x* khi x<2
Caiu 18: Tim tham s6 thuc 4 dé ham s6 f(x)={ ,2 c6 dao ham tai x =2.
—7+bx—6 khi x>2
A. b=3. B. v =6. C.b=1. D. b=-6.
Loi gidi
Chon B

bé ham s6 c6 dao ham tai x =2 trude tién ham so phai lién tuc tai x =2, tic la

2

lim f(x)=lim f(x)< lim [x—+bx6]— lim x* & —242b—6=4 < b=6.
x—2" x—27 x—2" 2 x—27

Thir lai voi =6, ta co

¥ 10 ¥ L 6x—10
_ — Tt 0x— ———+6bx—
o tim 3SR — lim
x—2" x—2 x2" x—2 x—2* x—2
(x—2)10-x)  10-x

Vi lim f(x>_§(2) = lim f(x)_zf(z) nén ham sb c6 dao ham tai x = 2.
X— x— xX— x_

mx® +2x+2 khi x>0

. . Tim tat ca céc gia tri cuia cac tham sO m, » sao cho
nx+1 khi x <0

Céu 19: Cho hamsb f(x)=

£(x) ¢6 dao ham tai diém x=0.

A. Khong ton tai m,n.  B. m=2,Vn C. n=2,Ym. D. m=n=2.
Loi giai

Chon C

Ta co
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f(0)=2
_ 2 _ 2
timg S O) e $2x4222 o m b2x o)y
x—0" x—0 x—0" X x—0" X x—0
fim I SO 22 e
x—0" X — O x—0" X x—=0" x x—0"
Ny \ . N U U . f(x)=f(0)
Ham s6 c¢6 dao ham tai x =0 khi va chi khi ton tai giéi han lim
X— x_
etim LSO S-S
x—0" X — x—0" x—o
o hi x<1
Cau20: Chohamso f(x)=1{2 "= Tim tAt ca cac gia tri cua cac tham s6 4, » sao cho f(x)

ax+b khi x>1

c6 dao ham tai diém x=1.

A.azl,b:—l. B.a:l,b:l. C.a:l,b: l D.azl,b:l.
2 2 2 2 2 2
Loi giai
Chon A
o Ham sb c6 dao ham tai x =1, do d6 ham sb lién tuc tai x=1.
Satb=—. (1)
=
lim (x)— (1)_llmax+b—(a.1+b)zlima<x l)zlima:a
x—1" X — x—1" X —1 =1 x —1 x—1"
e Taco 2 1
LS 3T e )Eel) )
x—1" x—1 ol x—1 xo1” Z(xfl) e )
Ham s c6 dao ham tai it tim 2O S SE=SO (2)

x—1F x—1 x—1" x—1

Tir (1) va (2), ta c6 a:1,b:—%.

Céu 21: Mot chat diém chuyén dong theo phuong trinh s(¢) =¢°, trong d6 ¢ > 0, ¢ tinh bang gidy va s(¢)
tinh bang mét. Tinh vén tdc cia chit diém tai thoi diém 7 =2 giay.
A. 2m/s. B. 3m/s. C. 4m/s. D. 5m/s.
Loi gidi
Chon C

Ta tinh duoc s’(t) =2t.
Van toc cta chat diém v(t)=s'(¢)=2t = v(2)=2.2 = 4ms.

Céu 22: Mot vién dan duoc bin 1én cao theo phuong trinh s (1) =1961—4,9¢* trong d6 ¢ >0, ¢ tinh bang

giay ké tur thoi diém vién dan dugc ban 1én cao va s (t) la khoang céach cua vién dan so voi mat
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dét duoc tinh béng mét. Tai thoi diém van tdc cua vién dan bﬁng 0 thi vién dan cach mit déat bao
nhiéu mét?
A. 1690m. B. 1069m. C. 1906m. D. 1960m.

Loi giai

Chon D

Ta tinh dugc s'(1) =196 -9,8t.
Van toc cta vién dan v(t)=5"(1)=196-9,8: = v(1)=0<196-9,8: =0 < 1 = 20.
Khi d6 vién dan cach mit dat mot khoang 4 =s5(20) =196.20—4,9.20> =1960m.

Céu 23: Mot chét diém chuyén dong c6 phuong trinh s(¢)=¢"—3¢* +9¢+2, trong d6 ¢> 0, ¢ tinh bing
gidy va s(¢) tinh bang mét. Hoi tai thoi diém nao thi ban tdc cua vat dat gia tri nho nhat?

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

Chon A

Ta tinh duoc s’(t) =3t —6t+9.

Van tc cua chét diém v(r)=s'(£)=3 61 +9=3(r-1) +6>6.
Dau "=" xayra <r=1.

Céau 24: Van tdc cia mdt chat diém chuyén dong duoc biéu thi boi cong thire v(r)=8¢+3¢>, trong d6
t>0, ¢ tinh bang gidy va v(t) tinh bang mét/giay. Tim gia tdc cua chat diém tai thoi diém ma
van téc chuyén dong 1a 11 mét / gidy
A. 6m/s’. B. 11m/s’. C. 14m/s’. D. 20m/s’.

Loi giai
Chon C

Ta tinh dugc V' (1) =8+ 6r.
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 Y
Cau 25: MGt vat roi tu do theo phuong trinh s = B gt’, trong 46 g =9,8m/s” 1a gia toc trong truong. Tim

van toc trung binh cia chuyén dong trong khoang thoi gian tir ¢ (+=5s) dén t+Ar véi

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
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1 2 1
s(t+Ar)—s(1) Eg(”m) —ngz

1
Taco v, = = = gt +—gAt =49,0049m/s.
® At At 8738

Céu 26: Tim hé sd goc # cua tiép tuyén cua parabol y = tai diém c6 hoanh do %

A. k=0, B. k=1. C.r=1, D. k=1,

4 2
Loi giai
Chon B
Vay k=)' 1. 1
ay y > .

Céu 27: Viét phuong trinh tiép tuyén ctia duong cong y =x° tai diém (-L-1).

A. y=-3x—4. B. y=-1. C. y=3x-2. D. y=3x+2.

Loi giai
Chon D

Ta tinh duogc k= y'(—1)=3.

x, =—1
Ta cé {y, =—1. Suy ra phuong trinh ti€p tuyén y+1=3(x+1)< y=3x+2.
k=3
Cau 28: Viét phuong trinh tiép tuyén cta 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.
V61 x, =—1=y,=—1.

x, =—1
Ta c6 {y, =—1. Suy ra phuong trinh ti€p tuyén y+1=-1(x+1)< y=—x—2.
k=-1

Ciu 29: Viét phuong trinh tiép tuyén ctia dudng 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 gidi
Chon D

Voi y,=8=x,=2.

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

Ciau 30: Cho ham sd y =x* —3x? +2. Viét phuong trinh tiép tuyén ctia d6 thi ham sd tai giao diém véi

truc tung.

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

Chon B

Taco: x0=O;y0=2;y'=3x2—6x:>k=y'(0):0

x,=0
Taco: §y, =2. Suy ra phuong trinh tiép tuyén can tim la: y=2.
k=0

Cau 31: Cho ham sd y =x* —3x? +2. Viét phuong trinh tiép tuyén ctia d6 thi ham sd tai giao diém véi

duong thang y = -2.

A, y=-9x+7;, y=-2. B. y=-2.
C.y=9%x+7,y=-2. D. y=9x+7; y=2.
Loi giai
Chon C
\ N A . o R 3 2 x = _1
Phuong trinh hoanh d¢ giao diém: y=x"-3x"+2=-2 < 5
X =
) y=-2 > Ly
Voi 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

Cau 32: Cho ham s y = x* —3x? +2. Viét phuong trinh tiép tuyén ctia d 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

Chon B

Goi M (x,;y,) 14 toa do tiép diém.

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

2 Xy =1
k=9<3x;-6x,=9 <
X, =3
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Cau 33:

Cau 34:

=-2 . . s .
Voi x, =-1— {y 0 . Phuong trinh tiép tuyén can tim 1a: y=9x+7(loaii) (vi tring véi
dudng thing di cho).
e Yo =2 X .4 A A 1s
V6i x, =3—>47" . Phuong trinh tiép tuyén can tim la: y =9x-25.

Cho ham s6 y=x’ —3x%+2. Viét phuong trinh tiép tuyén ciia d6 thi ham sb biét tiép tuyén

A PRI 2 1
vuong goc voi duong thang y = —4—5x.
A. y=45x—-173; y =45x+83. B. y=45x-173.
C. y=45x+173; y =45x-83. D. y=45x-83.
Loi giai
Chon A

Goi M (x,;,) 1a toa do tiép diém.
. : ) . 1
Ta tinh dugc k = y'(x, ) =3x, —6x,. Do tiép tuyén vudng goc véi dudng thang y = T nén

. 1 2 Xo =
co /’c.(——jz—l@k=45<:>3xO -6x,=45<
45

X, =-3
. Yo =52 X . 4 A A e 1s
Vol x,=5-> 45 Phuong trinh ti€p tuyén can tim la: y =45x—-173.
Yy =-52 X . T
Véi x,=-3-> . Phuong trinh tiép tuyén can tim la: y =45x+83.

(94 1 A A 5 \ 1 (94 A A r 5 < A A M 1
Viét phuong trinh ti€p tuyén cua duong cong y =— biét h¢ s6 gdc 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—4, y=—-x+4. D.y=—x.
y 4X y 4x y 4x
Loi gidi
Chon B
1

Goi M (x,;,) latoa do tiép diém. Ta tinh dugc & ='(x,)=——.

2
0

C A 1 1 1
Theo gia thict ta c6 k:——<:>——2=—z<:>x§ =4 x, =12,
Xo

« Véi x, =2y, :%. Phuong trinh tiép tuyén can tim la: y:—%(x—2)+%<:>x+4y—4:0.
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. Véi Xp="2—>y,= —%. Phwong trinh  tiép tuyén can  tim  la:
1 1
y:—Z(x+2)—§<:>x+4y+4=0.

Céu 35: Cho ham sé y = x* —3x* +2. Viét phuong trinh tiép tuyén ctia do thi ham sé biét cosin goc tao
boi tiép tuyén va duong thang A:4x—3y =0 bang %

A.y=2;y=1. B. y=-2;y=1. C.y=-2,y=-1. D. y=2;y=-2.
Loi giai

Chon D

Goi M (x,;y,) 1a toa dd tiép diém=> 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 phéap tuyén 1a i, = (—k;1).
Duong thing A c6 mot vecto phap tuyén 1a 7, =(4;-3).

43 3 k=0
- 24.

Vi +1416+9 s k=—7

Theo dé bai ta co: cos d A =

Véi k = —27—4 = 3x; —6x, = —27—4: v0 nghiém.

. s 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.
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BAI 2. CAC QUI TAC TiNH PAO HAM
Ta c6 thé tinh dao ham ctia ham sb bang cach sir dung dinh nghia. Tuy nhién, cach lam d6 1a khong thuan
loi khi ham sé duoc cho béng nhiing cong thirc phtrc tap. Trong thyec tién, dé tinh dao ham ctia mot ham
s6 ta thuong str dung cac quy tic tinh dao ham dé dwa viéc tinh toan d6 vé tinh dao ham cta nhitng ham
s6 so cép co ban.

Pao ham cua nhiing ham s6 so cap co ban 1a gi?

Lam thé nao dé thuc hién dugc cac quy tc tinh dao ham?

A. KIEN THUC CO BAN CAN NAM
I. PAO HAM CUA MOT SO HAM SO CAP CO BAN

1. Pao ham ciia ham s6 y=x"(neN,n>1)

a) Tinh dao ham ctia ham s6 y = x” tai diém x, bat ki bang dinh nghia.
b) Du doan dao ham cta ham sb y=x" tai diém x bat ki.
Loi giai
a) + Xét Ax 1a sd gia cua bién s tai diém x, .
Taco: Ay = f (%, +Ax)— £ (%) = (% + Ax) = (x,)" = 2.5, Ax + Ax? = Ax(2x, + Ax) .

Suy ra: % =(2x, +Ax).

+ Ta thdy: lim Y i (2x, +Ax) =2x,.

A0 Ax A0
Vay f'(x,)=2x,.
b) Du doan dao ham ctia ham sb y=x" tai diém x bat ki la:
y=x"=y =n-x""

!

Hamsd6 y=x"(neN,n>1) c6 dao ham tai moi x€ R va (x”) =nx"".

Nhin xét: Bang dinh nghia, ta ching minh duoc:
- Pao ham ctia ham hang bang 0:(c)' =0 véi ¢ 1a hang sd;
- Pao ham cta ham sé y=x bang 1:(x) =1.

Vidu 1. Cho ham s f(x)=x".

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

a) Tinh dao ham ctia ham sé trén tai diém x bat ki.
b) Tinh dao ham ctia ham s trén tai diém x, =1.
Loi giai
a) Taco: f'(x)=(x"") =10x".
b) Pao ham ciia ham s6 tai diém x, =1 1a: f'(1)=10.1° =10.

1. Cho ham s6 y = x*.

a) Tinh dao ham cua ham sb trén tai diém x bat ki.
b) b) Tinh dao ham ciia ham s6 trén tai diém x, =—1.

Loi giai
a) Ta co: y' =22x"
b) Dao ham ctia ham sb tai diem x, =—1 1a: f'(~1)=22-(-1)"' =-22

2. 2o ham ciia ham sb y= \/;

2 , , \

Tinh dao ham cia ham s6 y = Jx tai diém x, =1 bang dinh nghia.
Loi giai

b) V&i Ax 13 s6 gia cia dbi s6 x, =1.

Khi d6 ham s6 sd gia tuong tng:

Ay=f(1+Ax)= £ (1) =1+ Ax 1

Tacorf'(1)= lim 2 = lim—w

MA—>0AY  Ax—0

~ lim 1+ Ax—1
AHOAx(\/HAx +\/I)

= lim Ax
A’H"Ax(\/1+Ax +\/I)

= [im ! !

1
a0 T4 Ax +41 T+ 2

Ham sb y =+/x c6 dao ham tai moi xeR, x>0 va (Vx) =

N

Vidu 2. Tinh dao ham ctia ham s§ £ (x) =+/x tai diém x, = 4

Loi giai
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Ta co: f’(x)=L véi x>0.

2Jx

Vay dao ham ctia ham s6 trén tai diém x, =4 1a: f'(4) = i

‘ -

=
-

2. Tinh dao ham cta ham sé f(x) = Jx tai diém X, =9.

Loi giai

Ta co: f’(x):L voi x>0.

2x

Vay dao ham ctia ham s trén tai diém x, =9 1a: £'(9) = 5

‘

&
N|—

3. Pao ham ciia ham s lugng gidc

, £ , .. sinx . \ s 1 s £ . c o402 A1 1.y . ~
Str dung ket qua hng— =1, tinh dao ham ctia ham s0 y =sinx tai diém x bat ki bang dinh nghia.
X X

Loi giai

Gia sir Ax 1a so gia cia doi so x, .

Taco: Ay = f(x,+Ax)— f(x,) =sin(x, + Ax)—sinx, :2cos(x0 +%)sin%;

sin Ax
Ay B3
—= cos(x0 +—) sz
2
Ay sin7
Do do EI—{})E = i)lcr_n)ocos(x0 +7j A
2

sin —
Vi lim 2 _1nén lim—Ay = limcos (f +—ij = COS X, -
Ax—0 A—>0Ay A0 3 2

Vay f'(x,)=cosx,.

Ham s0 y =sinx c6 dao ham tai moi x € R va (sinx) =cosx.

Vi du 3. Tinh dao ham cta ham s6 f(x) =sinx tai diém x, = %

Loi giai
Taco: f'(x)=cosx .

\ s 14 A, A Y T,
Dao ham cua ham so trén tai diém x, = 3 la:
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| T 1
— |=cos—=—.
r(3)-ees3=3

3. Tinh dao ham céia ham f(x)=sinx tai diém x, = %

Loi giai
Taco: f'(x)=cosx .

\ , \ A A PTY V/ 2N
Dao ham cua ham so trén tai diém x, = E la:

z z
' = [=cos—=0.
(5

Bang dinh nghia, tinh dao ham ctia ham s6 y =cosx tai diém x bat ki.
Loi giai
Gia sir Ax 1a sb gia cta d6i s6 x .

Ta co: Ay=f(x+Ax)—f(x)=cos(x+Ax)—cosx=—25in(x+%)sin%

-2sin| x+— |-SIn— sin| x+— |-sin—
&_ 2 2 _ 2 2
Ax Ax Ax

2
. ( ij . Ax
sin| x+— |-sin—
imZ2Y = lim— 2 2 _ inx
Ax—0Ax Ax—0 g
2

Vay f'(x)=-sinx.

Ham s6 y =cosx c6 dao ham tai moi x e R va (cosx)' =—sinx.

Vi du 4. Tinh dao ham cta ham sb f(x) = cosx tai diém X, = %

Loi giai

Taco: f'(x)=—sinx.

\ , \ A A PTY V/
Dao ham cua ham so trén tai diém x, = g la:

[ . 1
— |=—sin—=——
f(6j 6 2
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4. Mot vat dao dong theo phuong trinh f(x) =cos x, trong d6 x la thoi gian tinh

theo gidy. Tinh van toc tirc thoi clia vat tai thoi diém x, = 2(s)

Loi giai
Pé tinh van tdc cua vat dao dong tai mdot thoi diém x4c dinh, ta can léy dao ham cta ham f (x) theo x tai

thoi diém do
Co f'(x)=—sinx

Dao ham cua ham so trén tai diém x, = 2(s) la:

= f'(2)=—sin(2)

5 28 . . .
Bang dinh nghia, tinh dao ham ctia ham s6 y = tan x tai diém x batki, x # %+ krn(keZ)
Loi giai
Gia sir Ax 1a s6 gia clia ddi s6 x, .
Ay = f(x0 +Ax)—f(xo) = taln(x0 +Ax)—tanx0
Taco:  sin(x,+Ax—x,) sin Ax ;

~ cos(x, +Ax).cosx, cos(x, +Ax).cosx,

Ay _ sin Ax
Ax  cos(x, +Ax).cos x,.Ax

Do d6 lim=Y = lim sin Ax .
A0Ax  A-0c08 (x, + Ax).cos X,.Ax
Vi im™2 =1 nén lim2Y = lim : -
A0 Ax M0Ax  A0cos(x, +Ax).cosx,  COSX,
1
Vay f'(x,)=——.
Wy S (%) oS X,

| /4 , \ . . T . ,
Ham s6 y =tanx c6 dao ham tai moi x¢5+k7z,keZ va (tanx) =

cos’ x

Vi du 5. Tinh dao ham ctia ham s6 f'(x) = tan x tai diém x, = %.

Loi giai

Taco: f'(x)=—

(x¢£+k7r,ker.
cos” x 2
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\ . \ A A PTY V/
Dao ham cua ham so trén tai diém x, = Z la:

(e~ o

4

\ , \ X . 4R T
5. Tinh dao ham cua ham s6 f(x)=tanx tai diém x, = s

Loi giai
1

cos® x

Taco: f'(x)=

(x¢%+k7z',ker.

\ » \ X 4n P T \
Dao ham cua ham so trén tai diém x, = —g. la:

AN 1 4
f(_EJWE
CoS | ——
6

6 2 , : ,
Béng dinh nghia, tinh dao ham cia ham s0 y =cot x tai diém x batki, x#kz(keZ).

Loi giai

Gia sir Ax 1a s6 gia clia ddi s6 x, .
Ay = f(x,+Ax)— f(x,) = cot(x, + Ax)—cot x,

Ta co: sin (X, + Ax — X, ) sin Ax ;

sin(x, +Ax).sinx,  sin(x, +Ax).sinx,

Ay sin Ax
Ax  sin(x, +Ax).sinx,.Ax

Do dé Tim2Y = im—— sin Ax. .
A0Ax A0 sin(x, +Ax).sin x,.Ax

Vi 1im3 ™2 21 nén 1im2Y < Jim— LS ._12.
A0 Ax A0Ax  A-0sin(x, +Ax).sinx, sinx;
-1
Vay f'(x,)= .
SRACY sin x;

1

sin’ x

Ham s6 y=cotx c¢6 dao ham tai moi x # kz,k € Z va (cotx) =—

Vi du 6. Tinh dao ham cta ham s§ f(x) = cot x tai diém x, = %

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Loi giai
1
Taco: f'(x)=———=—(x#kr,keZ).
x
N N N A LA . 4.2 Y/ | T 1
Dao ham cua ham so trén tai diém x, =5 la: f (Ej=——=—l.

sin’ (ﬂj
2

\ 5 \ X . 4R T
6. Tinh dao ham cua ham s6 f(x)=cotx tai diém x, = Y

Loi giai
Tacod: f'(x)=- .12 (x#km kelZ).
X
| 5 \ Ao . 3:2 T . , T 1 4
Dao ham cua ham so trén tai diém x0=—§ la: f By e

4. Pao ham cia ham s6 mi

7 . . e —1 , . , . £ X o 4R £, 1 L3 .
Str dung két qua lln(} ¢ =1, tinh dao ham ctia ham s6 y =¢" tai di€ém x bat ki bang dinh
X—> x

nghia.
Loi gidi
Gid sir Ax 1a so gia ciia doi so x.

Ta co: Ay=f(x+Ax)—f(x):(e”Ax)—ex =e (eAx—l)

Ay ex(eAx—l)

X

Ham s6 y =€ c6 dao ham tai moi xR va (e")':e .

Mot cach tong quat, ta c6 dinh li sau:
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!

Ham sb y:ax(a>0,a¢1) c6 dao ham taimoi xR va (ax) =a'lna.

Vidu 7. Tinhdao ham ctia hamsb f(x)=2" tai diém x, =1.
Loi gidi
Taco: f'(x)=2"In2.

Dao ham ctia ham s6 trén tai diém x, =1 1a: f'(1)=2"In2=2In2.

7. Tinh dao ham ctia ham s6 f(x)=10" tai diém x, =—1.

Loi gidi
Taco: f'(x)=10"1n10.

Dao ham ctia ham s6 trén tai diém x, =—11a: f'(1)=10"In10= h;%

5. Pao ham ctia ham so l6garit

, A .1 ln(l +x) p \ o £ . a2 A 13
Str dung két qua hn(}— =1, tinh dao ham cia ham s0 y =Inx tai diem x duong bat ki
xX—> X

bang dinh nghia.
Loi giai
Gid sir Ax 1a so gia ciia doi so x.

Taco: Ay = f(x+Ax)—f(x)=In(x+Ax)—In(x)

Ay _1n<x+Ax>—1n(x>_‘“(mej_l“(”ix]

Ax Ax Ax Ax
o
ln(l+ij
Do lim d =1
Av—0 g
X

. . . 1
Ham so y =Inx c6 dao ham tai moi x dwongva (Inx)’ =—.

X

Mot cach tong quat, ta c6 dinh li sau:
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1
xlna

Ham s6 y =log, x(a >0,a=1) c6 dao ham tai moi x duong va (log, x)' =

Viduy 8. Tinhdao ham ctia ham s f(x)=1Inx tai diém x, =1.
Loi gidi
Taco: f'(x)=—(x>0).
X
1

Dao ham ctia ham s6 trén tai diém x, =1 1a: /(1) = =1

8. Tinh dao ham cta ham s6 f'(x)=logx tai diém x, = %

Loi giai
1
Taco: f'(x)= x>0).
/(%) xlnlO( )
\ 0 A oA o 4R .. (1 1 2
Dao ham cia ham so trén tai diém x, =— la: f'| — |= =—.
2 2) 1 In10

II. PAO HAM CUA TONG, HIEU, TiCH, THUONG VA PAO HAM CUA HAM HQP

1. Pao ham cia tong, hiéu, tich, thwong

' Cho hai ham s6 f(x),g(x) xac dinh trén khoang (a;b), cing c6 dao ham tai diém x, e (a;b).
a) Xét ham s h(x) = f(x)+g(x),x € (a;b). So sanh:

limh(x°+Ax)_h(x°) vi lim f(x0+Ax)—f(x0)+hmg(xO+Ax)—g(x0)

Ax—0 Ax Ax—0 A_x Ax—0 Ax

b) Néu nhan xét vé W (x,) va f'(x,)+g'(x,)-

Loi giai
a)
hmh(xo+Ax)—h(xo): hm[f(xo+Ax)+g(x0+Ax)—(f(x0)—g(x0)) (1)
Ax—0 Ax Ax—0 Ax
limf(xO+Ax)—f(x0)+limg(x0+Ax)—g(xo)
Ax—>0 Ax Av—>0 Ax
_ im(f(xo+Ax)—f(x0)+g(x0+Ax)—g(x0)j
Ax—0 Ax Ax
=hm(f(xo+Ax)—f(x0)+g(x0+Ax)—g(x0)J
Ax—0 Ax
lim{f(xo+Ax)+g(x0+Ax)—(f(x0)—g(x0))J(2)
Ax50 Ax
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(1)(2) => tim MR A) =A%)y SO0+ A= F () g 800+ A~ 8 ()
Ax—>0 Ax Ax—0 Ax AY—0 Ax

Nhdn xét: Ta co: I'(x,)=f"(x,)+g'(x,), tic 1a dao ham ctia tong thi bang tong céc dao ham.

Tuong tu, ta cling c6 cac quy tic tinh dao ham cua hiéu, tich, thuong.
Cu thé, ta c6 dinh 1i sau:

Giasu f = f(x),g=g(x) 1a cac ham s6 c6 dao ham tai diém x thudc khoang xac dinh. Ta co:

(f+g) =f'+g"; (f-g)=/f"~g;

(ij':f'g—fg'

(fg),:f'g"'fg'; g2 (g=g(x)¢0).

g

Hé qua: Cho f = f(x) laham s6 ¢6 dao ham tai diém x thudc khoang xac dinh.
Néu ¢ 1a mot hang sb thi (cf)' =cf'.

Gj - L (r=r(=0)

Vidu 9. Tinh dao ham ctia mdi ham sb sau:
a) f(x)=x"+x.
b) g(x) =x'—x>.
Loi giai
a) f'(x)= (x3 )’ +(x)’ =3x" +1.

!

b) g'(x):(x4) —(xz), =4x’ —2x.

9. Tinh dao ham cta ham s f(x)=x+/x tai diém xduong bét ki.

Loi giai
1
f'(x):x'\/;+x Jx) =Jx +x
()=o)
; , \ 1y X 2x+1
Vi du 10. Tinh dao ham cua ham s6: y = =
x_
Loi giai

(x-1) (x=1) (x=1)"

x—1

Ta co: [2’“”)’ _(2x+) (=)~ (x4 ) (x=1) _ 2(x=1)—(2x41) -3
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’ \ 5 \ X . 1R T
10. Tinh dao ham cta ham s6 £ (x)=tanx +cotx tai diém x, = 3

Loi gidi
f'(x)=(tanx)'+(cotx)'
1 1

cos’x sin’x

COS

)
3 3
2. Pao ham ciia ham hgp

2

Cho ham s6 y = f (u) =sinu;u = g(x)=x".
a) Bang cach thay u boi x” trong biéu thirc sinu , hiy biéu thi gia tri cia y theo bién s x.
b) Xac dinh ham s6 y = f'(g(x)).
Loi giai
a) Thay u boi x* trong biéu thirc sinu , gia tri cia y theo bién sb x la:
y= f(xz) = sin x

b) y=f(g(x))=f(x2)=sin(x2)
Gid sir ham s6 u = g(x) xéc dinh trén (a;b) va lay gid trj trén (c;d));y = f(u) 1a ham sb cua

u, x4c dinh trén (c;d) va lay gid tri trén R . Khi do, ta ¢ thé 1ap dugc mot ham sé méi xéc dinh

trén (a;b) va lay gia tri trén R theo quy tic nhu Hinh 4.

y = f(g(x))
Hinh 4

Ham s yzf(g(x)) dugc goi 1a ham hop cua hai ham sé y = £ (u),u = g(x).
Vi dy 11. Cho ham s§ y = f (u) =/u va u=g(x)=x-2. Tim ham hop y=f(g(x)) vatap xéc dinh
clia no.
Loi gidi
Ta co: y=f(g(x))=f(x—2)=m.

Ham s6 trén x4c dinh khi va chi khi x—2>0 hay x > 2. Tép x4c dinh ciia ham s6 do 1a [2;+o0)
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11. Him s y =log, (3x+1) 1a ham hop cua hai ham s6 nao?

Loi gigi
Ham s6 y =log, (3x+1) 1a ham hop ctia hai ham s0 y =log, (u),u =3x+1

Vi du 12. Mdi ham sb sau day 1a ham hop ctia hai ham sé nao?
a) y=sin(2x+3);
b) y=2sinx+3.
Loi giai
a)Pbat u=2x+3,tacod: y=sinu.

Véy y=sin(2x+3) la ham hop cla hai ham s6 y =sinu,u =2x+3.

WEB: Toanthaycu.com

b) Pit u =sinx, tacd: y=2u+3.Vay y=2sinx+3 1a ham hop ctia hai ham s

y=2u+3,u=sinx.

Cho ham sb u = g(x) 6 dao ham tai x, va ham sd y = f(u) c6 dao ham tai u, = g(x, ). Xét

ham hop y = f(g(x)).

Ta ¢ quy tic tinh dao ham ctia ham hop nhu sau:

Néu ham s6 u = g(x) c6 dao ham tai x 1a ' vahamsé y= f(u) c6 dao ham tai u 1a y' thi ham

hop y = f(g(x)) co daohamtai x 1a y. =y’ '

x °

Béng dao ham ctia mét s6 ham s0 so cap co ban va ham hop:

Dao ham cla ham sé so cap co ban thuwong gap

Dao ham clia ham hop (& day u = u(x)

’ !

(V) = 235

!

(sinx) =cosx

!

(sinu) =u'.cosu

!

(cosx) =—sinx (cosu)’ =—u'.sinu
' ' u'
() = cos’ x (e} = cos’ u
1 1 4 l/l,
(cotx) = (cotu) =
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(ax)' =a".lna (a” ), =u'.a".Inu
(lnx) :; (IHU) :;
' 1 ' g

(loga x) " xlna (logau) B uﬁla

Vi du 13. Tim dao ham cta mdi ham sé sau:
a) y=(3-2x)"
b) y=cos(4x+5).

Loi gidi
a)Pat u=3-2x,taco: y=u'.Khido: y =4u’;u’ =-2.
Theo cong thire tinh dao ham cta ham hop, ta co:
yo=y ul =4u’(-2)=-8u’ =-8(3-2x)".
b)Dat u=4x+5,tacéo y=cosu.Khido: y, =—sinu;u. =4.
Theo cong thirc tinh dao ham ctia ham hop, ta co:

!/

v =y u, =-sinu.4=-4sinu =—-4sin(4x+5).

12. Tim dao ham ctia moi ham so sau:

3x+1

a) y=e

b) y=log, (2x —3)

Loi giai

r (2x—3)' 3 2
~(2x-3)In3  (2x-3)In3
B. PHAN LOAI VA PHU'O'NG PHAP GIAI BAI TAP

b) ' =(log,(2x-3))

Dang 1. Dao ham cia ham da thirc

1. Phwong phap
Chu yéu ta dung cac cong thirc sau
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! !

u +v

~—_
Il

(u+v

' ’
u—v)=u—v

oum
~_

(uv)y =u'v+vu

2. Cac vi du rén luyén ki nang

Vidu1: Chohamsd y=2x"-3x>-5.Tim x d& y'=0
Loi gidi

y=2x"-3x"-5

:>y':0<:>6x2—6x=0<:>x(x—1)=0<:>[ii?.

Vi dy 2: Choham s8 y =3x’ +x” +1. Gidi b4t phuwong trinh 1’ <0.
Loi gidi

y=3x"+x"+1= ' =9x" +2x

y’£0<:>9x2+2x30<:>—§£x30.

Vidu 3: Cho hai hams& f(x) :%xz +4x; g(x) :9x—%x2. Timx dé f'(x)=g'(x)

L&i giai
f'(x) = x+4;g'(x) =9-3x.

Do dé f'(x):g'(x)<:>4x:5<:>x:%.

- 1 o 2 ~ \ ]
Vidyu4: Chohamsé f(x) =mx—§x3. Tim m d€ x =—1 la nghiém clia bat phuong trinh f'(x)<2

Loi giai

Ta c6: f'(x)=m—-x’. Gid tri x=-1 la nghiém cla b&t phuong trinh f’(x)<2 khi va chi khi:

m—-1<2< m<3.

Dang 2. Pao ham cua ham phan thirc

1. Phrong phap
Ta thuwong st dung cac cdng thire sau:

()= e

v v
1 ' !
(;J =—Z—2,(u¢0).
2. Cac vi du rén luyén ki nang
, x(1—3x)
Vidul: y=——~
x+1
Loi giai
yzwzyf:(1_6x)(x+1)_1(x_3x2):—3x2—6x+1
x+1 (X+1)2 (X+1)2
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Vi du 2: Tinh dao ham cla ham s6 y = 2x+3
2x —1
Loi giai
Dung cong thirc nhanh: y:ax+b :y'szCZ,
cx+d (cx+d)
Do d6, véi y =22 thi y'=—— >
Zx—l (2X_1)
Vidu 3: Tinh dao ham cda hamsé y = !
X +1
Loi giai
2 !
'__(X +1) B _2X
- 2 2"
(x2+1) (x2+1)
. x2 +1
Vi du 4: Tinh dao ham cta ham s6 y = ?
x“—1
Loi giai
X241 x> -1+2 2
x“ -1 x“—1 x“ -1
—2(x2—1) _
Do d6 y' = T
> .V >\
(X —1) (x —1)
Vi du 5: Tinh dao ham cla ham s6 y = !
x“+x-1
Loi giai
2 ’
,_—( +x—1) o 2x-1
- 2 2"
(X2+X—1) (x2+x—l)
, , N 5 R ~ x2+x+3
Vidu 6: Tinh dao ham cia hams6 y=——
Xx“+x-1
Loi giai
—X2+X+3—X2+X_1+4—1+ 4
xZ+x-1 xZ+x-1 x> +x-1

—4(X2 +X—1)’  —4(2x+1)

2 2"
(x2+x—1) (x2+x—1)

Do dé: y'=

Dang 3. Pao ham cla ham chira cin

1. Phrong phap
Ta thwong dung cac cong thirc sau

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

1
NS
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1

2\Ju

Ngoai ra, d6i véi ham hop (\/;) =

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

Loi giai
1
y=dx—Jx= )y =4-———
2/x
’—0<:>4—L—0<:>\/_—l<:>x—L
Y 2x 8 64’
Vi du 2: Tinh dao ham ctia ham s8 y=x* —/x +1
Loi gidi
1

V=3 ———.

N
Vi du 3: Cho ham s6 f(x)z%x3—3\/§x2+18x—7. Tim xdé f'(x)<0
L gidi
f(x) =2 ~632x+18=(x-3V2) .
F1(x) <06 (x-32) <0 x=3J2.
Vidu4d: Chohams8 f(x)=+1+x.Tinh £(3)+(x-3)./'(3)?

Loi giai
1

Ta c6: f'(x)zzm:f'(s):l.

4
Lai c6: 1 (3)=2. Vay £ (3)+(x=3)."(3) =2+(x-3) -

I x+5
4
I 1
Vidu 5: Tinh dao ham cua ham s6: y = ?
x> +1
Loi giai
-X
2 —
Taco: y' = )§+11: al =.
X+ (x2+1>
Vi du 6: Tinh dao ham clia ham s8: y = x/x* +1?
Loi giai
2x% +1
Taco: ¥ = +l4x e =22 T2
2+l AR+l
, , . N, 1+x
Vidu 7: Tinh dao ham cua ham s6: y = N ?
—X
Loi giai

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Ta co: );’:L(Jl_x_F 1+x ]: 1 '2—2x+1+x= 3—x .
l_x 2\/1_x l_x 2\/1—x 2\/(1_x)3

Dang 4. Tinh dao ham cha cdc ham sd lwong giac

[y

. Phrong 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
Huéng dan giai
, (7x) 7

" cos’7x  cos’Tx’
Vi du 2: Tinh dao ham clia ham s8 y =+/cos x
Hwéng dan gidi
. (cosx)  —sinx
r= 24/cosx - 24/cosx '
Vi du 3: Tinh dao ham clia ham s8 y =+/cos2x

Huwdng dan giai

. (cost), _ —2sin2x  —sin2x
2\/cos 2x 2\/COS 2x \/cos 2x
Vi du 4: Tinh dao ham ctia ham s& y =+/sinx

Huéng dan giai

y

y:m:y': (Sin.X), COS X

2+/sinx - 2+/sin x '
Vidu 5: Tinh dao ham cGa ham s y =+/sin3x
Huéng dan giai

~ (sin 3x)’ _ 3cos3x
2\/sin 3x 2\/sin 3x

Vi du 6: Tinh dao ham clia ham s6 y = tan” 5x

y

Huwdng dan giai

(SX), _ 10sin5x

"=2tan5x. .
Y cos’5x  cos’S5x

Vidu 7: Tinh dao ham cla hamsé y = cos(%—?oc}
Hwéng dan giai
y= cos(£—3xj =y = (£—3xj’ .(—sin(£—3xjj = 3sin[£—3xj.
3 3 3 3
Vi du 8: Tinh dao ham cta hamsé y = sin(%—ij

Huwdng dan giai
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y =sin (%—ij =cos2x = y' =-2sin2x.

Vi du 9: Tinh dao ham cta ham sé f(x) =2sin2x+cos2x
Huwdng dan giai

y' :2(sin2x)’ +(cos2x), =4cos2x —2sin2x.

Vi du 10: Cho f(x)=0052 x —sin® x. Tinh f’[gj

Huéng dan giai
Cdch 1: Gidi bang ty luén
Tacd f(x)=cos’x—sin’x=cos2x. Do d6 f'(x)=-2sin2x.

Vay f'(%j = —2sin% =-2.

Cdch 2: Gidi nhanh bdng mdy tinh
Chuyén sang ché dé rad béng cdch dn phim |SHIFT |MODE |4

réi &n phim E ta duoc két qua

X==
4

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

dx

M [F] Math &

S (Ccosixn®-(o
-2

Vi du 11: Tinh dao ham clia ham s& y = cos’ 4x
Huéng dan giai

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

c6 gid tri bang bao nhiéu?

(7
)
Vidu12:Voi y = cos(z—ij thi

Huéng dan giai
Cdch 1: Gidi bdng tv lugn

s Vs
=cos| ——2x |=> y' =2sin| —-2x
g (4 J g (4 j

Cdch 2: Gidi nhanh bdng mdy tinh
Chuyén sang ché dé rad bang cdch én phim |SHIFT |MODE |4
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i cos r_ 2X
dx 4 T

Nhap vao man hinh 8 r6i an phim E ta duoc két qua

i coSs E—2X
dx 4

X=

[F] Math &

e (cos(F-2¢) )l
I

Vi dy 13: Cho ham s6 f(x) = 2sin(5?”+xj . Tinh f’(%) .
Loi giai

Ta cé:f'(x):2cos(5?”+xj:>f'(%):—2

Vi du142: Cho ham s& f(x)=cos’ x—sin” x. Tinh f'(%j :
Lori giai

Tacd: f(x)=cos2x= f'(x)=-2sin2x. Do dé: f'(%j:—z.

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

Loi giai
, 1 1
tanx + cot x 2 2
Ta co’:f'(x)=( ) _COS"x Sin”x :f!(ZJZO.
2\/ tanx + cot x 2\/ tanx + cot x

4

Dang 5: Giai phuong trinh lugng gidc £(x)=0

1. Phwong phap
v" Tinh dao ham f’(x)

v' Pé& giai phuong trinh f’(x) =0, ta ap dung céch giai cdc phuwong trinh lwgng gidc co ban va moét sé
phuong trinh lwgng giac thuwong gap.
2. Cac vi du rén luyén ki nang

Vidu 1: Cho ham sé y:sin(g—%xj. Giai phuong trinh y'=0.

=sin E—lx = '—_—1005 E—lx
y 3 2 Y 2 3 2

| |
y'=0&cos| 2——x =0 L —x="tkneo x=—2—K2n,k e Z.
) 3 2 2 3

Huwdng dan giai
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Vidu 2: Cho ham sé y=cos(2?n+2xj .Giai phuong trinh y'=0.
Huwdng dan giai

y=cos(2?n+2xJ:>y'=—2sin(2?n+2x]

y'=0<:>sin[%+2xj=0©23—n+2x=kn

<:>2x=—2—n+kn<:>x=—£+ﬁ,kez.
3 3 2

Vidu3: Chohamsé y= cotzg, Giadi phuwong trinh y'=0.
Huwéng dan giai

y =cot’ % =>y'= 2cot%.[—l]. 1

.92 X 2 .3X
sin? = sin® ©
4 4

y'=0c>cos%=0©x=2n+k4n,keZ.

Vidy 4: Giai phuong trinh: '(x) =0, bi€t f(x)=cosx —sinx +x.
Hwéng dan gidi

Ta co: f'(x):—sinx—cosx+1.

i 1
Vay: f'(x =0<:>sinx+cosx=1<:>sin[x+_]=_
Y ) %
x+X2="1on  [x=k2rn
= 4 3 = o .
X+£=—n+k2n x=—+Kk2%
4 4

_sin3x cos3x

Vi du 6: Cho ham sé f(x)— 3 +cosx—\/§(sinx+

Huéng dan giai

Ta cé: f(x) = S”;3X +COSX_\/§(SinX N co;ij

f'(x) = cos3x—sinx—\/§(cosx—sin3x)
f'(x) =0 cos3x—sinx—\/§(cosx—sin3x) =0

= cos3x+\/§sin3x =sinX ++/3 cosx

1 3. 1 . 3
< —C083X +—sin3Xx = —sin X + —cosXx
2 2 2 2

e . T T . . T
<:>cos§cos3x+s1n§s1n3x=cos§s1nx+s1ngcosx

j.T‘lm tap nghiém cda f’(x)=0
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e ) T
< cos| 3x—— |=sin| X +—
e T i i
< cos| 3x—— |=cos| ——x——|=cos| ——X

x-L=2_x+k2n x=T Xn
36

& & 8 2 kel
3x—£z—£+x+k2n x=£2+kn

Dang 6. Tinh dao ham

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

Véimoi O<a=1

1 1
1 '= Inx)'=—
(ogax) x.Ina (nx) X
o S
(logg u) - (Inu) =

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

Vidu1: Tinh dao ham cla hams6 y =log, (2x—-2).

Lori gidi
. (2x-2)' 1
Taco y'= = )
(2x-2)In3  (x-1)In3
Vidu2: Tinh dao ham ciia ham s5 y = **!
Loi giai
L2 —(x+1)2" 2 1—(x+1)n2
y = 1 = I
Vidu3: Tinh dao ham cla hamsé y = x+fln(x+2)
x_
Lori gidi

x+2 1 _—31n(x+2)+ 1
x—1 x+2 (x_l)z x—1

y = 2ln(x+2)+

)
Vidu4: Chohamsé f(x)=x’e"". Giai bat phuong trinh f'(x)>0

Loi giai
. 2x—x’ 2
f(x)= — 20 2x-x"200<x<2
e
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C. GIAI BAI TAP SACH GIAO KHOA

Bai 1. Cho u = u(x),v =v(x),w=w(x) 1a cac ham sb c6 dao ham tai diém x thudc khoang x4c dinh. Phat
biéu nao sau day 1a ding?

a) (u+v+w) =u'+v'+w'

b) (u+v—w) =u"+v-w';

¢) (uv) =u"V'

!

d) (Zj =u—, voi v=v(x) =0,V =v'(x)#0.
v %

Loi giai
a) Bling
b) blng
¢) Sai: => (uv) =u'v+uw/

!

d) Sai: => (ﬁj SALrTu

2
v v

Bai 2. Cho u =u(x),v=v(x),w=w(x) la cac ham sb c6 dao ham tai diém x thudc khoang xac dinh.
Chung minh rang (uv.w) =u'vw+uv' .w+uvw'.
Loi giai

bat uv=a
Co(uv) =u'v+u/

! ! 1 1 I3 ! ! ! ! !
= (uv.w) = (a.w) =a'w+aw'= (u v+uv )w+ uvw' =u'vow+uv.wruv.w
Bai 3. Tim dao ham ctia mdi ham s6 sau:

a) y=4x’ -3x> +2x+10;

b) y=210
x—1
c) y=—2x\/;
d) y=3sinx+4cosx—tanx
e) y=4"+2¢"
g) y=xlnx

Loi giai
a)y=4x"—3x> +2x+10
Yy =12x" —6x+2

x+1
b)y=—-
x—1
'=(x+1)——
y=(xel)—
, 1 +—x—1 2
4 x—1 (x=1° (x-1)°
c)y=—2x\/;

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

"= 24x +(—2x 1
y==2 ( ’ )2\/x
Y S\ SNy Y Y oo
y==2 el 2 3

d) y =3sinx+ 4cosx —tanx

1

cos’x

" =3cosx —4sinx —

e) y=4"+2¢"
V' =4"Ind+2¢"
g) y=xlnx

V' =Ilnx+1

Bai 4. Cho ham sé f'(x) = 2%,
a) Ham s6 f(x) 12 ham hop ctia cac ham sé nao?
b) Tim dao ham cua f(x).
Loi giai
a) Ham s6 f(x) 1a ham hop ctia hai ham s y =2",u =3x+2
b) f'(x)=3-2""-In2

Bai 5. Tim dao ham ctia mdi ham sb sau:
a) y=sin3x+sin’ x
b) y=log,(2x+1)+37*"".
Loi gidi

a) sin3x +sin’x
y" ' =3cos3x +sin2x
b) log, (2x+1)+37*"

, 2

- = _2 .3—2x+l.1 3
Zxrm 2 !

Bai 6. Viét phuong trinh tiép tuyén cta dd thi mdi ham sé sau:
a) y=x’ —3x” +4 tai diém c6 hoanh do x, =2;
b) y =Inx tai diém c6 hoanh d6 x, =e;
c) y=e" tai diém c6 hoanh d6 x, =0.
Loi gidi
a)
y=x'-3x"+4

= [(2)=0
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y'zf(x)’ =3x? —6x
= f(2) =0
Phuong trinh tiép tuyén ciia @6 thi ham sd y = x* —3x” +4 tai diém c6 hoanh do x, = 2 la:
y= 0.(x—2)+0
b)
y=lnx=> f(e)=1

Y =2 => fley =2

X e
Phuong trinh tiép tuyén ctia do thi ham sé y = Inx tai diém c6 hoanh do x, =ela:
1

X
= (x—e)+1=2
y e(x e)+ ;

c)
y=e'=f(x)
= f(0)=/"(0)=¢" =1
Phuong trinh tiép tuyén ciia @6 thi ham s y = e* tai diém c6 hoanh d6 x, =0 la:
y=x+1
Bai 7. M6t vién dan duoc bin 1én tir mit dit theo phuong thang dimg véi tc do ban dau v, =196m/s
(bo qua stc can cua khong khi). Tim thoi diém tai d6 tdc do cua vién dan béng 0 . Khi d6 vién dan cach
mat dat bao nhidu mét (liy g =9,8m/s* )?
Loi giai
Ta lan luot co:
e Phuong trinh cua vién dan di theo phuong thang dimg duoc cho bai
1
y= —Egt2 —vt<=>y=-4,9"+1961
e Van tdc vién dan tai thoi diém t1a :
v=y'=-9,8t+196
Tur d6, ta nhan théy:

e Thoi diém tai d6 toc dd cua vién dan br?mg 0 duogc cho béi:
-9,8t+196=0<1=20s
e Khi d6 vién dan cach mat dat mot khoang cho boi:
y=-4,9.20> +196.20 =1960m
Bai 8. Cho mach dién nhu Hink 5. Lic dau tu dién c6 dién tich 0, . Khi dong khoa

= 1=
tu dién phong dién qua cudn day; dién tich ¢ cuia tu dién phu thudc vao thoi gian ¢ . K
r r s K
theo cong thirc ¢(¢) = Q,sin ot , trong 46 @ 1a toc do goc. Biét rang cuong do /() I
ctia dong dién tai thoi diém ¢ dugc tinh theo cong thirc 7(r) = ¢'(¢) . Cho biét AT

Hinh 5

0, =10"*(C) va ®=10°z(rad/s). Tinh cuong do ctia dong dién tai thoi diém
t=6(s) (tinh chinh xac dén 10~ (mA)).0

Loi giai
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Cuong d6 cua dong dién tai tla :
I(t)=4'(t) = Q,.0.cos wt
Khi 9, =10"*(C) va @=10°z(rad/s) thi cudng do cua dong dién tai thoi diém r=6(s)la:
1(6) = ¢'(6) =10"z.cos(10°.7.6) = %(A)
~31,41593(mA)
D. BAI TAP TRAC NGHIEM

, 1 )
Caul: Chohamsé f(x) :§x3 —2J2x* +8x—1, ¢ dao ham Ia f'(x). Tap hop nhitng gia tri cha x

dé f'(x)=0 la:

A. {—2\/5}. B. {2;\/5}. C. {—4\/5}. D. {2\/5}.
Loi giai

Chon D

Taco: f'(x)=x —42x+8.
Phuong trinh f"(x)=0 x> —4/2x+8=0 x =22

Cau2: Chohamsd y=3x+x>+1,céd daohamla y'.Pé ' <0 thi x nhan céc gia tri thudc tap nao

sau day?

* {‘3;01' . B;Ol‘

L&i giai

Chon A

Tacod: y =9x” +2x.

Do do, y'SO<:>y':9x2+2x£0<:>—§£x£0xe[—§;0}

Cau3: Tinhdao hamctahamsé f(x)=—x"+4x’—3x’ +2x+1 tai diém x=-1.

A. f'(-1)=4. B. /'(-1)=14. C. f'(-1)=15. D. f'(-1)=24.
L&i giai

Chon D

Taco: f'(x)=—4x" +12x" —6x+2.

Suyra f'(~1)=—4(=1) +12(~1)" —6(~1)+2=24.
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Cau4:

Cau 5:

Y ~ 1 7 b Y N\ ~ 2 7 .7 . 2 ~
Cho ham s6 y :gx3 —(2m+1)x*> —mx—4, c6 dao ham I3 y'. Tim tét ca céc gia tri cla m dé

y'>20 vdi VxeR.

A. me —1;—l . B. me —1;—l .
4 4

1 1

C. me(—oo;—l]u ——;400 |. D.me|-1;—|.
4 4

Lo giai

ChonB

Taco: y'=x"-2(2m+1)x—m.

Khidd, y'>0 véi Vxe R < x* -2(2m+1)x-m =0 voi VxeR

@A':(2m+1)2+mSO<:>4m2+5m+ISO<:>—1SmS—%.

Y ~ 1 7 Y Y N ~ ? 7 .7 . ? ~
Cho ham s6 y :—gmx3 +(m—1)x* —mx+3, c6 dao ham la y'. Tim t&t ca cac gia tri cla m dé

phuong trinh 3" =0 c6 hai nghiém phan biét 13 x,, x, théa man x/ +x; =6.

A.m:—l+\/§;m:—l—\/5. B.m:—l—\/z.
C.mzl—\/z;m=1+\/§. D.m:—1+\/§.

Loi gidi
Chon A
Tacé: y' =—mx’ +2(m—1)x—m .
Phuong trinh 3" =0 c¢é hai nghiém phan biét

< —mx’+2(m—1)x—m=0 c6 2 nghiém phén biét

m=0 m#0
=S 1.
{A'=(m—l)2—m2 >0 |m<o
= 2(m—1)
Khi d6, goi x,, x, la hai nghiém phan biét cia phuong trinh = MTh = m
xx, =1

2
Taco: x; +x; =6 <(x, +x2)2—2x1x2 :6®£MJ -2=6
m

<:>m2+2m—1=0<:>m=—li\/§.

So vdi diéu kién thi m = _1++/2 thda yéu ciu bai toan.
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Bi€t ham s6 f'(x)=ax’ +bx’ +cx+d (a>0) cd daoham f'(x)>0 v&i 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 gidi
Chon C
Taco f’(x):3ax2+2bx+c.Vi a>0 va f’(x)>0 v6i VxeR nén A'<0 tircla b* —3ac<0.
Bi€t ham s6 f'(x)=ax’ +bx’ +cx+d (a<0) cd daoham f'(x)<0 v&i 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

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

? 2 Y ~n 2
Tinh dao ham cda ctia ham s6 y = (x3 —2x2) )

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

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

Chon A

Taco: y' = 2(x3 -2x° ) (x3 —2x2) = 2(3x2 —4x)(x3 —2x2) =6x" —20x"* +16x°.
Cho ham's8 y =(2x* +1), c6 dao ham [ y'. D& »'>0 thi x nhén cic gid tri nao sau day?
A. Khong cé gia tri nao cla x.
B. (—0;0]. C. [0;+0). D. R.
Loi gidi
Chon C

2

Tacs: y'=3(22° +1) (26 +1) =3.4x (227 +1) =12x(24> +1)
Do d6, y' 20 12x(2x% +1) & x20.

. 5
Tinh dao ham clia ham s6 y =<1—x3) .

Ay =50 (1-2)" B. ' =152 (1-x) .

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

Chon B

Ban word dé va 10i giai vui long lh Zalo: 0834332133
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Ta cé: y'=5(1—x3)y(1—x3)4 =5(—3x2)(1—x3)4 =—15x° (l—x3)4.

Cau1l: Tinh dao ham ciahams6 y=(x' —2x*)" .
Ay =2016(x ~22°) . B. 1 =2016(x’ ~2x%)" (3x* —4x).
C. ' =2016(x’ —2x*)(3x* — 4x). D. ' =2016(x" —2x7 )(3x" - 2x).
Lvi gidi
Chon B

2015

Taco: y'=2016(x* ~24%) (¢ ~26*)" =2016(3x" — 4x)(x* ~2x°)
Cau12: Tinh dao ham clia ham s6 y =(x* —2)(2x~1).
A. y' =4x. B. ' =3x"-6x+2. C.y =2x"-2x+4. D.y =6x"-2x-4.
L&i giai
Chon D
Taco:y'=(x* ~2) (2x—1)+ (x> ~2)(2x—1) =2x(2x—1)+2(x* ~2)=62° ~2x 4
Cau 13: Tinh dao ham cta hams§ f(x)=x(x—1)(x—2)...(x—2018) tai diém x=0.
A. £(0)=0. B. //(0)=—2018!. €. f'(0)=2018!.  D. f'(0)=2018.
Loi giai
Chon C
Xéthamsé f(x) = f,(x) f; (x) £, (x)-.f, (x) (n=2LneZ).
Bang quy nap, dé dang chirtng minh duoc:
f'(x):f()' (x)f1 (x)fn (x)+f0(x)f1'(x)fn (x)++f0()c)f1 (x)fn'(x)
Ap dung cbng thirc trén cho ham s6 f(x)=x(x—1)(x—2)...(x—2018) va thay x=0 va&i chu
Yy f,(0)=0 taduoc:
£1(0)=(=1).(~2)...(=2018) +0.(~2)....(~2018) +0.(~1)...(=2017) = 2018!.

Cau 14: Tinh dao ham cta ham s§ f(x)=x(x+1)(x+2)...(x+2018) tai diém x =-1004.

A. f'(~1004)=0. B. f'(~1004) =1004!.

C. /'(~1004)=-1004!. D. f'(~1004) =(10041)’.
L&i gidi

Chon D

Xéthamsé f(x)= fy(x) f; (x) £, (x)-.f, (x) (n=LneZ).

Bang quy nap, dé dang chirtng minh duoc:
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Cau 15:

Cau 16:

Cau 17:

F1(x)=fy (x) /i () Sy () + fo () () Sy () ot £y () £ () S () -
Ap dung cong thirc trén cho ham s6 f(x) = x(x+1)(x+2)...(x+2018) va thay x =—-1004 Vv3i
chiy fio0, (-1004) =0 ta duoc

f'(~1004) =[ (~1004).(~1004 +1)...(~1004+1003) |.[ (~1004 +1005)...(~1004 + 2018) |
= (=1).1.(=2).2.....(~1004).1004 = (10041)’ .

? by ~ 2 . v
Tinh dao ham cua ham so f(x) - 2r tai diém x=-1.

x—1
! 1 ’ !
A. f'(-1)=1. B. f(—1)=—5. C. f'(-1)=-2. D. f'(-1)=0.
Lo gidi
Chon B
TXD: D =R\{1}.
Tacod f'(x):_—zzzf’(—l):—l
(x—1) 2
2
Tinh dao ham cGa ham s6 y :ﬂ.
x+2
Ay =1+ y,:x2+6x+7 y,:x2+4x+5 5 y,:x2+8x+1
' (x+2)" ' (x+2) (x+2)° (x+2)
Loi giai
Chon A
Tacd y=x-— =y =1+ .
g xv2 (x+2)
) . . . x(1—3x)
Tinh dao ham cua ham s6 y = .
x+1
—9x* —4x+1 —3x*—6x+1 ) 1-6x7
A y=—"""—— Y= C.y =1-6x". D. ) = )
SNCTSIY Ty e YTy
Loi giai
Chon B
_ a2
Tacc'):y:x(1 3x):x 3%
x+1 x+1
N (x—3x2),(x+1)—(x—3x2)(x+l)' _ (1—6x)(x+1)—(x—3x2) ~ “3x2 —6x+1

(x+1)2 (x+1)2 (x+1)2
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Cau 18:

Cau 19:

Cau 20:

1-3x+x°
(=0

Cho hamsé f . Gidi bat phuong trinh f"(x) > 0.

A. xeR\{1}. xB.ler C. xe(1;+0). D. xeR.
Lo gidi
Chon A
(1-3x+2%) (x=1)—(1-3x+2*) (x-1)
(x=1)°
C(B2x)(x-1)=(1-3x+47) 3 2x42

(x-1) (e-1)

X2 —2x+2 {x2—2x+2>0
R I ) DR

Taco: f'(x)=

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

2

x—1 x#1

3

Cho ham s f'(x)= al

ol el e

1.Phu‘o’ng trinh f"(x)=0 c6 tdp nghiém S la:

Loi giai
Chon C
N L [ L N R
(x=1) (x=1) (x=1)"
3 ) x=0
Phuong trinh f'(x)=0<:>2x _3’2“ —0e 2 -3 =0 3.
(x—l) X=—=
2
2
Tinh dao ham cGia ham s6 y:M
x“+3
. =3x"—13x-10 . =X +x+3
A. y = (x2+3)2 . B. y :W'
. —x*+2x+3 . —7x*=13x-10
Cy W D. )/ = (3)
Lo gidi
Chon C
Taco: o = (—2x2 +x—7)y (x2 —i—3)—<x2 +3), (—2x2 +x—7)

(x2 +3)2
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

,_(—4x+1)(x2+3)—2x.(—2x2+x—7)__x2+2x+3
Y= (x2+3)2 (P +3)

Cho ham s6 y =—2/x +3x. Tap nghiém S cta b4t phuong trinh y' >0 1

A. S =(—o0;+00). B. S :(—oo;l). C.S :(éﬁooj.

9
Lo gidi
Chon C
-1
Tacéd y=-2Jx+3x= 1 =—=+3.
Yy Yy \/;
Do dé y'>0<:>_—1+3>O<:>3>L<:>x>l
Jx Jx
Tinh dao ham clia ham s6 f(x)=+x—1 tai diém x=1.
’ 1 ’ !
A. f(1):5. B. /'(1)=1. c. /'(1)=0.
Loi giai
Chon D
Taco f'(x)= L
2Vx -1

Tai x=1 thi f"(x) khéng xac dinh.

Tinh dao ham cta ham s6 y =+/1-2x7.

Ay = 1 B. )/ = —4x Cy= —2x
241-2x7 1-2x° 1-2x°
Loi giai
Chon C
1-2x° ' -4 )
Tacd y' = ( ) al al

Wi-2x 21-2 Wi—2%

Tinh dao ham clia ham s6 y =+/x" —4x°.

A. y,zx——6x2' B. y'=;. C. y,=L2x2'
VXt —4x 24x" —4x° VX" —4x’
Loi giai
Chon A
Taco y' = 2x —12x7 x—6x*

2\/x2 —4x° B \/x2 —ax

D. §=0.

D. Khdng ton tai.

2x
1-2x>
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Chohams6 f(x)=+x*—2x. Tap nghiém S cla bat phuong trinh f'(x)> f(x) c6 bao nhiéu

gia tri nguyén?

A. 0 B. 1 C.2 D. 3
Loi gidi
Chon C
) :
-2 — —
Tacéf’(x)=(x x) J 22 | xol

24 x* =2x - 2\/x2—2x - \/x2 —2x'

Khi dé, f'(x)zf(x)<:>)Zﬁ_llex2 -2x

X —2x

Sx-I>2x-2xox’-3x+1<0<=

3-5 3445
2

<x<
2

VixeZ=>x={1;2} =tap S c6 2 gid tri nguyén.

Tinh dao ham clia ham s6 f(x)= xx.

A. f'(x)=lx/;. B. f'(x)=ix/;. C. f'(x)=——. D. f'(x):\/;+—x.
2 2 2 x 2
Loi giai
ChonB
N - 1 = Jx 3
Tacof(x)—x. x+x.(x/;) —\/;+x.2\/;—«/;+7—5x/;.
Tinh dao ham cta ham s6 y = xvx? —2x.
Ayo BT g pldod o 200y 2 2]
\/x2—2x' \/x2—2x. \/x2—2x' Vx* =2x .

Lo gidi

Chon C

2 2 2
Tacéy':m+x. 2x-2 x =2x+x"—x 2x" -3x

24/x% —2x ) Vx? —2x :\/x2—2x.
Tinh dao ham cda ham s§ y =(2x—1)+/x +x.

4x* -1 4x° -1
A. Y =23 +x -, B. ) =2vx"+x+ .
24x% +x VXt +x

45> —1 4x” +1
C.y=20tt+x+————. D. y=2xX’+x+——,
g 20xr +x Y 2xt+x

Lo gidi

Chon C

WEB: Toanthaycu.com

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU

WEB: Toanthaycu.com

Cau 29:

Cau 30:

Cau 31:

Tacd y' = (2x—1)y AxT+x +(2x—1).(\/x2 +x)l

=2Ax +x+ (2x—1)(2x+1) =2JUx +x+

2\/x2+x

Tinh dao ham clla ham s6 y = -

4x* -1

20X +x .

ol
X X
Ay =——F—u. B. )= ——.
(x> +DVx* +1 (x* +DVx* +1
Cy= X D ,:_x(x2+1)
2> + VA% +1 X +1
Loi gidi
ChonB
1) _(sz“‘l) —(x2+l)’
Tacd y' = = 5 =
VP +1 Al 2t +1(x+1)

—X

:\/x2+1(x2+1)'

Tinh dao ham cla ham s6 y = x| .
x*+1
, 2x , I+x , o 2(x+1) . X —x+1
Ay = . B.y=———. Cy=—-t Dy="12-"_|
x+1 J(&x*+1) J&+1)° J(&x*+1)
Loi giai
Chon B
' ' 2
(r=1) Wt + 1= (x=1) (Vo +1) V()
Tacd y' = = X +1

)

_x2+1—x2+x_ 1+x

(V1) Ve

2x—1

Tinh dao ham clla ham s6 y = .
x+2

, 5 x+2
Ay = 5 .
(2x—1) 2x-1

1 [x+2

C.y =—. .

RN Py

()

15 [x+2
2'(2x_1)2' 2x—1
1 5 x+2

D. ) =—. . .
Y75 (x+2) V2x-1
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Lo gidi
Chon D
o, 1 2x-1) 1 5 X+2
Taco y = . 5 =E. R\ CYE
2\/2)6—1 x+ (x+2) x-—
x+2
A , . s s A, x> +1
Cau 32: Tinh dao ham cua hamsé y = .
X
1 X 1 1 X
A Yy =— 1-—. B. ’=—‘/ )
4 2 x2+l( xzj d 2V x* +1
1 X 1 1 X 1
C.y=— 1+—|. D. y'=— xX——|.
4 2 x2+1( x2j Y 2 x2+1( xzj
Loi gidi
Chon A
, ,
Tacéd y = 1 )1 = (1_%)
2\/x2+1 X 2NV x" +1 X
X
Cau 33: Tinh dao ham clia ham s6 y IR S
. ' Jx+1-+/x-1
1 1
Ay =- : B. y'= .
(v/x+1+‘/x—1)2 2x+1+24x-1
1 1 1 1
C. )= + . D. y' = + .
VN TSN SN TN
Lo gidi
Chon C
Tacé y= 1 CANx+l+x -1
Vx+1-+/x-1 2 '

:>y'=%(\/x+l+\/x—1)'=%( ! ! j ! !

+ = + .
2Jx+1 2Ux—1) 4dx+1 4Jx-1

2
Cau34: Tinh dao ham clia hamsé f'(x)= S +2x+l tai diém x =0.
243x +2x2 +1
1 N
A. f'(0)=0. B. /(0) =7 C. Khéng ton tai. D. f'(0)=1.
Lori giai
ChonB
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Cau 35:

Cau 36:

Cau 37:

(3x2+2x+1)'.2 3x3+2x2+1—(3x2+2x+1).(2 3x3+2x2+1)

Tacod f'(x)= .
(2 3x° +2x° +1)

9x? +4x

V32 +2x7+1 9x* +6x° —9x”> +8x+4

(2 3x3+2x2+1)2 4(3x" +207 +1)3x" + 247 +1

(6x+2)2v3x" +2x" +1—(3x" +2x+1)

4 1
(0)===—.
3
Tinh dao ham cdia ham s y =% (a 12 hing s6).
a —X
a3x a3x

Ay = : B. ) = .

P @22 S
Cy= a’x D. )/ = a3(3a2—2x)
. 2(a2—x2)\/a2—x2 . . Z(az—xz)\/az—xz.

Loi gidi

Chon A
Tacod y' = —a3( @ _x2) —a’(-2x) _ a’x

a’—x* =2\/a2—x2.(a2—x2) (az—xz)\/az—x2 .

Tinh dao ham cla ham s6 y = sin(%—&cj.

A. y':3005(1—3xj. B. y’:—3cos(£—3xj.
6 6
Vs V4
C. y'=cos| ——3x |. D. y'=-3sin| ——3x |.
7 (6 j d (6 j
Loi gidi
Chon B

Tacd y’:(%—3xj .cos(%—3x):—3.cos(%—3xj.

Tinh dao ham clia ham s6 y=—%sin(%—x2j.
[ T 2 [ 1 2 T

A. y =xcos| ——x" |. B. y=—x"cos| ——x |.
g (3 j Y72 (3 J

' 1 . T 1] 1 T 2
C.y=—xsmm| ——x |. D. yy=—xcos| ——x" |.
775 (3 j ) (3 j
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

Lo gidi

Chon A

Taco y'=—l. T x| .cos| - x? =—l~(—2x).cos T _ ¥ |=xcos| Z—x*].
23 3 2 3 3

Tinh dao ham clla ham s6 y = sin(x2 —3x+2).

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

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

Chon C

Tacd ' =(x* ~3x+2) .cos(x* ~3x+2) = (2x~3).cos (x> ~3x+2).
Tinh dao ham cla ham s8 y = x* tan x +/x .

1 1
A. y'=2xtanx+——. B. y'=2xtanx +—.

2/x Jx

2 2
1 1
r D. y'=2xtanx+ o

cos’x  2x cos’x  fx

C. y'=2xtanx+

Loi gidi
Chon C
2\ P+ (Jx ' X 1
Tacd y'=(x") tanx+(tanx) .x" +(+/x | =2xtanx+ +—.
Y ( ) ( ) ( ) cos? x 2\/;
Tinh dao ham ctia ham s6 y =2cosx”.
A. y' =-2sinx’. B. )/ =—4xcosx’. C. y'=—2xsinx’. D. y' =—4xsinx’.
L&vi giai
Chon D
Tacd y' = —2.(x2) sin x> =-2.2x.sinx” = —4xsinx*.
. . s s x+1
Tinh dao ham cua ham s6 y = tanT.
1 1 1 1
A y=——"—,. B. y)=——. cCy=—-—— D y=——.
2c0s” ¥ 1 cos? *+1 2c0s> ¥ 1 cos? X H1
2 2 2 2

Loi giai

Chon A
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

(x+lj
1 1
Taco y’:(taner j = 2x+1 = .
2 cos’=—— 2cos’ T —
2
Tinh dao ham cha ham s6 y =siny2+x? .

2x+42 x
A y = cos/2+x7. B. y/=— cos/2+x7.
N2+ x? N2+ «°

C. ylzJchos\/2+x2. D. y'= tz cosy2+x”.
2+x 2+x

:

Chon C

li
/ 2+ 2
Tacod y’:(\/2+x2) cos+/2 + x2 =&cos'\/2+x2 —— X cos\2+47

242+ 2 2+ %7

Tinh dao ham cta ham s6 y =cos2x+1.

A ;_ siny2x+1 B ,:s1n\/2x+1 C y’z—sinm. D. o/ _siny2x+1

e T el ) i 225 +1
Loi giai

Chon A

’ 2x+1), sinv/2x+1
Tacd y' =—(+v2x+1 sin\/2x+l:(—sin\/2x+l=——.
4 ( ) 24/2x+1 V2x+1

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

A y!__ x B y!_ ‘x
\/x2+1.sin2\/x2+1 \/x2+1.sin2\/x2+1
1 1
Cy=——r—r—e D. y' =—F—.
sin®4/x* +1 sin®4/x* +1
Loi giai
Chon A
()
X +1) P
Tacd y' =- = X tl = i

sin®y/x* +1 sin®/x* +1 \/x2+1.sin2\/x2+1

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

A. y'=cos(sinx). B. »' =cos(cosx).

C. ' =cosx.cos(sinx). D. ' =cosx.cos(cos x).
Loi giai

Chon C
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

Tacé: y' = [sin(sin x)} =(sin x)’ .cos(sin x) = cos x.cos(sin x).

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

1
A. y' =sin(t . . B. y'=—sin(t .
y' =sin(tan x) R, y' =—sin(tanx) o
c.)y =sin(tanx). D. y'= sin(tanx).
Loi giai
Chon C
Ta co y':—(tanx)r sin (tan x) = ————.sin(tan x) .

CoS X

Tinh dao ham ctia ham s6 y =2sin’ x —cos 2x + x.

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

C. y'=4cosx+2sin2x+1. D. y'=4sinx—2sin2x+1.
L&vi giai

ChonB

Tacd y' = 2.2(sinx)’ .sinx+(2x)’ sin2x+1=4cosxsinx+2sin2x+1

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

Tinh dao ham clia ham s6 y =sin’ T x|+ Ex-Z.
2 2 4
V4 T Vd T
A. V' =2sin(7r—4x)+—- B. y'=2sin| ——x |cos| ——x |+—.
g (7 =)y g (2 ] (2 j 2
T V4 T
C. y'=2sin| ——x |cos| ——x |+—x. D. y'=-2sin(7—4x).
g (2 ) (2 j 2 g (=)
L&vi giai
Chon A
1—cos(7z—4
Tacé y=sin’ T oo |+ Ex-2 = (7[ x)+£x—£
2 27 4 2 27 4

:—lcos(ﬂ—4x)+£x+(l—£]
2 2 2 4

Suyra y' = (—%cos(ﬂ—4x)+%x+(%—%jj

:%(7[—4)6)' sin(7r—4x)+%:—Zsin(ﬂ—4x)+%_

Tinh dao ham clia ham s6 y =cos® (2x-1).

A. y'=-3sin(4x—2)cos(2x—1). B. »' =3cos’ (2x—1)sin(2x—1).
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C. y'=-3cos’ (2x—1)sin(2x-1). D. y'=6cos’ (2x—1)sin(2x-1).
Lo gidi

Chon A

Taco y' =[cos’ (2x—1)] =3cos’ (2x—1)[ cos(2x~1)]

= —6sin(2x—1)cos’ (2x —1)

=3[ 2sin(2x —1)cos(2x—1) |cos (2x—1) = —3sin (4x—2)cos(2x—1).

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

A. y'=cos’(1-x). B. y'=—cos’(1-x).

C. y'=-3sin’(1-x).cos(1-x). D. y'=3sin’ (1-x).cos(1—x).
Loi giai

Chon C

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

Cau51: Tinh dao ham cta hams6 y =tan’ x +cot2x.

; 3tan’ 2
A. y' =3tan’ x.cot x +2tan 2x. B. ) =— a112 Y .
cos“x sin” 2x
1 3tan’ x 2
C. y' =3tan’ x— ) D. y = - )
Y sin’ 2x Y cos’x sin’2x
Lovi giai
Chon D

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

Tacod )y = (tan3 x+cot2x), =3tan’ x(tan x)’ -

" , R s s A, sin x + cos x
Cau 52: Tinh daohamcuahamsdé y=—.
sin X —Ccos x
—sin2x sin® x —cos” x
A y'=— > B. y'=— >
(sinx—cosx) (sinx—cosx)
2—-2sin2x -2
C.y=— > D. y'=— R
(sinx—cosx) (sinx—cosx)
L&i giai
Chon D
) Vd
) J2sin| x+ 2%
SinX+Ccosx 4

, T
Taco y=— =—tan| x+— |.
sinx—cosx 2cos(x+”) 4
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Suyra y'=- ! =— ! 5= =2 o
cosz(x+ﬂ] (cosx—sinxj (sinx—cosx)
4 2
Cau 53: Tinh dao ham cta hamsd y = —#.
tan(1—2x)
4x —4 —4x —4
A y=—— " B y-———"_ _  Cy=—"  p gyt
Y sin® (1—2x) Y sin(1—2x) Y sin® (1—2x) sin’ (1—2x)
Lo gidi
Chon D
R S

., —2(tan(1-2x)) “cos” (1-2x) —4

Taco y =-— = =— .
tan® (1-2x) tan” (1—-2x) sin” (1-2x)
Cau 54: Tinh dao ham cla hams6 y = cos2x.
3x+1

, —2(3x+1)sin2x—3c052x , —2(3x+1)sin2x—3cos2x

Ay = 3 . B.y = .
(3x+1) 3x+1

, —(3x+1)sin2x—3cos2x , 2(3x+1)sin2x+3cos2x

Cy= > D.y = 3 .
(3x+1) (3x+1)
Lo gidi

Chon A
Taco yf = (cos 2x) (3x+1)—(3x+1) COS2x _ —2(3x+1)sm 2x—3cos 2x.

(3x+1)’ (3x+1)’

Cau55: Cho f(x)=2x"-x+2 va g(x)= f(sinx). Tinh dao ham clia ham s§ 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

Tac6 g(x)=f(sinx)=2sin’ x—sinx+2
:>g’(x):(25in2x—sinx+2) =2.25in X.c08 X —cos X = 2sin 2x — cos X.
Cau56: Tinh dao ham clla ham s6 f(x)=5sinx—3cosx tai diém x:%.

Jos ol

=3. B. f’[l]:—& C. f'

A. f’[% ;

Loi giai

Chon A

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

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

S "z
uyraf[2

™ . T
=5cos—+3sin—=3
2 2

Cau57: Tinh dao ham cla ham s6 f(x)zZsin[%T—Zx} tai diém x:—%.

A. f’[—% —4. B. f’[—g]:—4. C. f’[—%]:z. D. f’[—g]:—z.
Loi gidi
Chon A
/ !
Taco f'(x)= 2sin[3?ﬁ—2x]] :2[3%—2x] cos[%—Zx :—4cos[3?ﬁ—2x .

37

Suy ra f’[—%] = —4cos ?+2?7T]:—4c057r=4.

Cau58: Hamso f(x)=x* c6 daohamla f’(x), ham s6 g(x):2x+sin% c6 dao ham la ¢'(x). Tinh gia

li
tri biu thirc P = f,(l).
¢'(1)

A p=2 B. P—2. C. P——2. D. P——2

3 3

Loi giai
Chon B
li
Tacd f'(x)=4x" va g’(x):[Zx—l—sinﬁz—x =2+%.cos%.
!/
1

Suy ra P:f()— 4 =2.

L=
g1 2+EcosE
2 2

Cau59: Hamso f(x)=4x cédaohamla f'(x), ham s6 g(x):4x+sin% c6 dao ham la ¢'(x). Tinh gid

!/

tri biéu thirc P = f/(z).

£'(2)
A. P—1. B. p——1% c. p=16 D. P—L

16 +7 17 16
Loi giai
Chon A
Tacod f'(x)=4 va g’(x):4+£cos%x.
!/
2
SuyraP:f,()— 4 7=1
£'(2) 4+Ecos%
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’ . . s s o o 1. N
Cau 60: Ham s6 f(x)zasmx+bcosx+1 c6 dao ham la f (x).De f (0):5 va f(—%jzl thi gia

tricia a va b bang bao nhiéu?

& 2
2

l\.).| o

A a=b= B.a=—:;b=-
2
C.a=l;b=—l. D.a=b=l.
2 2 2
Loi giai
Chon D

£
Taco f'(x)=acosx—bsinx. Khi dé _
f[—z

acosO—bsinO:% a=

1

= = s 2
asin| -Z |+bcos| - Z |+1=1 ——2a+—2b:0 a:l

4 4 2 2

Cau61: Chohams8 y=f(x)—cos’x v&i f(x) 1a ham sé lién tuc trén R . Trong céc biéu thirc dudi

day, biéu thirc nao xéc dinh ham s6 f(x) théa man y'(x)=1 véimoi xeR?

A. f(x):x+%cos2x. B. f(x):x—%cosbc.

C. f(x)=x—sin2x. D. f(x):x+ sin2.x.
Loi giai

Chon A

Tacd 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 man)
(o)~ <+ oo

Cdu 62: Chohamsoy =cos® x +sinx. Phuwong trinh y'=0 cé bao nhiéu nghiém thudc khoang (0;7).
A. 1 nghiém. B. 2 nghiém. C. 3 nghiém. D. 4 nghiém.
Loi gidi
Chon C

y'=-2cosxsinx + cosx = cosx(1 —2sinx)
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Cau 63:

Cau 64:

Cau 65:

x=§+kn
cosx=0 n
y'=0&| 1| x=—+k2n ;(keZ)
smx:a 6
X=5—Tc+k2ﬂ:
L 6
5nt

Vixe(O;n):xe{ = }.Véycé3nghiémthuéckhoéng (0; )

6

o a
|

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
Lo giai
Chon A

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

Diéu kién phuong trinh cé nghiém 13 a% +b? > ¢?

m<-1

ocm+)?+m?2m+2)? om’-2m-3>0<
m=>3

COSX
\cos2x
tron lugng giac ta dwoc may diém phan biét?

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

Cho ham so f(x) =

. Biéu dién nghiém clia phuong trinh lvong gidc f'(x)=0 trén dudng

ChonB

1
e ] [ _ Y AP
f,( ) Sin X.\/COS2X — COSX o5 ( sm2x) S

c0S2X 3 cos2x

f’(x)zO@x:kn,keZ.

Ta biéu dién duwoc 2 diém phan biét trén dwdng tron lwgng giac.
Cho ham s6 f(x)=-cosx +sinx —cos2x. Phuong trinh f'(x)=1 tuong dwong véi phuong trinh

nao sau day?

A. sinx =0. B. sinx-1=0.

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

Chon C

f’(x) = sinx + cosx + 2sin2x

f’(x)=1<:> sinXx + cosx +2sin2x =1

Pat t =sinx + cosx (‘t‘gx/g):sinh:tz -1
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Cau 66:

Cau 67:

Cau 68:

Cau 69:

Cau 70:

t=1
Khi d6 phuong trinh <22 +t-3=0< 3 |
t=—=
* ()
n x=k2n
VGi t =1 sinx +cosx =1 < 2sin| x+ = |=1< P (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 dudng tron ta dwoc may diém phan biét?

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

ChonB

f'(x) =2sin® x —3cos’ x
f’(x)=0<:>tan3x=§<:>tanx=§/§.
2 2
Vay cé hai diém biéu dién nghiém trén duwong tron lugng giac.

N ~n 2 N\ N ? N\ ~ N\ ~
Ham s y =8 (6x+3)In2la dao ham clia ham s6 nao sau déy?

A. y — 8x2+x+1 B. y — 2x2+x+1 C. y — 23x2+3x+1 D. y — 83x2+3x+1
Loi giai

Chon A

. N e x+1
Dao ham ciahamsé y = 5
' 1—2(x+1)ln3 ' 1—(x+1)1n3
A. y :T B. y ZT'
. =120 ind . oo 172(x+)in3.
3" 3"

Loi giai

Chon A

(x+1).9 =(97) .(x+1) 9" =97 (x+1)In9 1-2(x+1)In3
92 = 92 - 32 )

V=

Cho ham s6 y =log,(2x+1), ta cé:
, 1 , 1 , 2 2
Ay = . B.y=—— Cy=—"—— D.y= .
2x+1 (2x+1)In3 (2x+1)In3 2x+1
Loi giai

Chon C
1

log, x

Dao ham cllahamsé y = la:

WEB: Toanthaycu.com

+sin® x —2cosx —3sinx . Biéu dién nghiém cta phuong trinh luvong
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Ay =—2 By =02 cy=-2n2 p. y = XIn2
xIn” x xln"x log; x log; x
Loi giai
Chon A
. (log, x)y _ In2
Ty T xinx

Cau 71: K&t qua tinh dao ham nao sau day sai?

A.(37) =3"In3 B. (1) =10°ln10  C. (log, x) = 113 D. (&) =¢*
Xin
L&i gidi
Chon D

!
Tacd (ez") =2¢”, suy ra D sai.

Cau72: Paohamclahamsdy :(2x+1)ln(1—x) EY

A. 21n(1—x)—21x+1. B. 2xIn(x-1).
- X
c 2o D. 2In(1—x)+ =L,
I-x I-x
L gidi
Chon A

¥ =(2x+1) In(1-x)+(2x+1).(In(1-x)) :2'1“(1_x)+(2x+1)'(1:1x)

2x+1

=21n(1—x)—

1-x

, -1
Cau 73: Dao ham cla ham s6 y =log, (T—j la:
nx

xlnx+1-x xInx+1-x xInx+1—-x xlnx+1-x
 — . B. ——MM. —. D. .
x(x—1)1n2 (x—l)lnxln2 (x—1)1n2 x(x—l)ln2.lnx
Loi giai
Chon D

x—lv
Inx )  xlnx+1l-x

x_llnz B x(x—l)an.lnx.

Inx

Tacod: y =

Cau74: Chohamsd f(x)=2"" va f'(1)=2In2. Ménh @& nao sau day dung?
A. -2<a<0 B.0<axl C.a>1 D.a<-2
Lo gidi
Chon A
Tacod f'(x)=2x2""In2= f'(1)=2In22"" =2In2=2"" =1=a=-1
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Cau 75:

Cho ham s6 y=1nl. Hé thirc nao sau day dung?
X

A.e"+y'=0 B.e' —y'=0 C.e'y'=0

Lo gidi
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BAI 3. PAO HAM CAP 2

A. KIEN TH['J;C CO BAN CAN NAM
I. PINH NGHIA
>»>1.  Xéthaimsd y=x"—4x"+5.

a) Tim y'.

b) Tim dao ham cta ham sé y'.

Loi giai
a) C6 y' =3x> —8x
b) y"=6x-8

Gid str ham s6 y = f(x) c6 dao ham )" = f'(x) tai moi diém x € (a;b). Néu ham s6
y=f ’(x) tiép tuc c6 dao ham tai x thi ta goi dao ham ctia )’ tai x 1a dao ham cép hai cua

ham s6 y = f(x) tai x, ki hiéula y” hogc f"(x).

Vidul. Chohamsd f(x)=x"-4x"+3.
a) Tim dao ham cép hai ctia ham sé tai diém x bat ki.
b) Tinh dao ham cép hai ctia ham sé tai diém x,=-1.
Loi giai
a) Tacod: f'(x)=4x"—8x va f"(x)=12x"-8.
b) Taco: f"(~1)=12-(-1) -8=4.
1

Vidu 2. Cho ham sb f(x)=—2.
X+

a) Tim dao ham cap hai ciia ham s6 tai diém x = —2.

b) Tinh dao ham cap hai ctia ham s6 tai diém x, =2.

Loi giai
a) Voi x# -2, ta co:

f,(x):( 1 )':_(x+2)2: -1

x+2

f"x{ -l ]_[(”2)2}_2(“2): 2

(x+2)2 (x+2)4 (x+2)4 (x+2)3
oy 2 1

b) Taco: f (2)—(2+2)3—32

“ Tim dao ham cép hai cia
him s& y = sin 3x.

Loi giai
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Ta c6 y' =3cos3x
=>y" = —9sin3x
II. Y NGHIA CO HQC CUA PAO HAM CAP HAI

>>2. Mot vt roi tu do theo phuong thang ding c6 phuong trinh s = % gt’, trong 6 g 1a gia tdc roi
twdo, g~9,8m/s”.
a) Tinh van tdc tirc thoi v(t) tai thoi diém 1, =4 (s):t, =4,1(s).
b) Tinh ti s6 i—‘; trong khoang thoi gian Ar =t —¢,.
Loi giai
a) v(r)=s"(1)=gt
Van toc tire thoi v(¢) tai thoi diém ¢, =4 (s).
v(4)=9,8.4=39,2(m/s)
Van toc tire thoi v(¢) tai thoi diem ¢, =4,1(s).
v(4,1)=9,8.4,1=40,18(m/ s)

. A ..
b) ti sO A—v trong khoang thoi gian Ar =t —1¢,.
t

Av_v(t)-v(,) gt -gt, _
At t—t, t—t,

. A . . X s , A aa g 88 o
* Tiso A_‘t} goi la gia toc trung binh cua chuyén dong trong khodng thoi gian Ar.

. Av TSI S a8 R an S b A
* V'(¢)=lim— =a(t) goi la gia toc tirc thdi ctia chuyén dong tai thoi diém 7.
At—0 At

Trong truong hop téng quat, ta co:

Dao ham cap hai s”(¢) 1a gia toc tirc thoi ciia chuyén dong s = s(¢) tai thoi diém 7.

Vidu 3. Xét dao dong diéu hoa c6 phuong trinh chuyén dong s(¢) = Acos(awt +¢), trong d6 A,@,¢ la

cac hang sd. Tim gia toc tirc thoi tai thoi diém ¢ ciia chuyén dong do.

Loi gidi
Goi v(t) 1a van tdc tirc thoi ciia chuyén dong tai thoi diém ¢, ta co:
v(t)=s'(1)= [A cos (ot + go)]' =—Awsin (ot + )
Gia tdc tirc thoi ctia chuyén dong tai thoi diém ¢ 1a:
s"(t)=v'(t)=| ~Awsin (ot + (p)] =—Aw’ cos(wt+¢)

B. PHAN LOAI VA PHUO'NG 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:£"(0) =[f'(0) |
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2. Cac vi du rén luyén ki nang

Vi du 1: Tinh dao ham c4p hai cla ham s& f(x):%x5 —3x2-x+4
Huéng dan giai

f(x)z%xs —3x% —x+4 thi f'(x)=4x4 —-6x—1, do do: f"(x)=16x3—6.

Vi du 2: Tinh dao ham c4p hai ciia ham s6 y = cos2x
Huéng dan gidi
y =cos2x thi y'=-2sin2x. Do d6 y" =—-4cos2x.

Vidu3: Chohamsd f(x) :%x3 +%x2 —12x-1. Gidi f"(x)=0
Hwéng dan giai
f(x):%x3 +%x2 —12x—1thi f'(x)=x>+x-12; f"(x)=2x+1.

Do d6 f"(x)20<:>x2—%.

Vidu 4: Cho hams§ y=——. Tinh y"2
x+1

Huwdng dan giai

Taco: y'=- 2:>y”= 2 T
(x+1) (x+1)
Vidys: Cho ham s§ y =22 Tinh M=2(y')" +(1-)."
Hwéng dan giai
. 7 " 14
Taco:y = Ty == 3
(x+4) (x+4)
Laicél—y:l—x_3: !
x+4 x+4
Véy:M=2(y')2+(1—y).y"=2. 49 + 7|14 =0.

(x+4)4 x+4 (x+4)3

Vidu 6: Chohamsé y :%x2 +x+1.Tinh y? —2y.y".

Huéng dan giai
Taco: y=x+1=y"=1.
Vay: y” —2y.y”:(x+1)2 —2(%% +X+1J.1:X2 +2x+1-x*—2x-2=-1.
Vidu 7: Cho ham s8 y =xsinx. Tinh xy—2(y'—sinx)+xy”.

Huéng dan giai
Ta co: y'=sinx+cosx:y"zcosx+(cosx—xsinx)=2cosx—xsinx.
Vay:

Xy—2(y’—sinx)+xy" =x’ sinx—2(sinx+xcosx—sinx)+2xcosx—x2 sinx =0.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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Vidy 8: Cho ham s6 y = Asin(wx+¢).Tinh M=y"+w’.y.
Hwéng dan giai
Taco: y' = Acocos((ox + (p) =y =—Ae’ sin(oox + (p)
=>y"+ (92y = —Ae’ sin(oax + (p) +Aw’ sin(oax + (p) =0.
Vidu9: Cho ham s6 y =sin2x—cos2x . Giai phwong trinh y" = 0.
Huwdng dan giai
Taco: y'=2cos2x+2sin2x = y" =—4sin2x +4cos2x.

Phuong trinh " =0< —4sin2x+4cos2x=0< sin(Zx—%j =0

<:>2x—%=k7r<:>x=%+k£;kez.

2

Vi du 10: Cho ham sé: y:(m—4)x7+cosx.
Tim m sao cho y" <0 véi moi x e R.
Huwdng dan giai
Taco: y'=(m—4)x—sinx=y"=m—4—cosx
V'S0 m—4-cosx<0< cosx>m—4(*)
Vi cosx>—-1,Vx eR.
Vay bat phuong trinh (*) luén nghiém ding VxeR < -1>m-4 < m<3.

Viduy 11: Cho ham s6 y=3lx—_2. Giai bat phuong trinh y” > 0.
—X

Huwdng dan giai

Tacéd: y' = zzy"_ 2 ;
l—x) (l—x)
A o 2
Vay y' >0 3>0<:>1—x>0<3x<1.
(1-x)
3 3 2
Vidu12:Hams6 f(x)= 542 o6 = W ETROHD iy o4 bye-2d.
x—1 (x—1)
Loi giai
3
2
Tacé:f(x):ﬂ:x2+x+4+i.
x—1 x—1
= ) =2x1-—2
(x-1)
L rrm2e 12 C2(x=1) +12 2% —6x7 +6x+10

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

Dodd S=a-b+c—2d =-6.
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Dang 2: Y nghia vat ly ctia dao ham cap hai

1. Phwong phap

Y nghta clia dao ham cap hai: Gia toc tire thoi (7) tai thoi diém ¢ 1a dao ham cip 2 claham s6 s = f(t)

2. Cac vi du rén luyén ki nang
Cau 1: Mt 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 téc cla chuyén déng khi t =3 .

Loi giai

Gia tc chuyén dong tai £ =3s 1a s"(3)

Ta co: s'(1)=31"—61+5
s"(1)=61-6=s"(3)=12m/s>.

Cau 2: Cho chuyén dong thang xac dinh bdi phuwong trinh S = —¢° +3¢> +9¢, trong d6 ¢ tinh bang gidy va
S tinh bang mét. Tinh van toc cla chuyén dong tai thoi diém gia tdc triét tiéu.
Lovi giai
e Van tdc cha chuyén dong chinh 13 dao ham cdp mot cla quing dudng:
v=_S8"=-3t>+6t+9

e Gia t6c cla chuyén déng chinh |a dao ham cap hai cia quing duong: a=S"=-6t+6

e Giatéctrigttieukhi S =0 <=1,

e Khi d6 van t8c cta chuyén dongla S'(1)=12m/s.
Cau 3: Mt chat diém chuyén dong theo quy luat s(7)=—> +6¢* véi ¢ la thoi gian tinh tir ldc bat dau
chuyén dong, s(7) 1a quang duong di duoc trong khodng thdi gian ¢. Tinh thoi diém ¢ tai d6 véan téc
dat gia tri I&n nhat.

Loi giai
7 [ 2 , N R , _12
Tac6 v(t)=s"(r)=-3¢*+12¢ c6 db thij la Parabol, do d6 v(t) et == 2.
C. GIAI BAI TAP SACH BAI TAP
Bai 1. Tim dao ham c4p hai cia mdi ham s sau:
1
a) y= . b) y=log, x. c) y=2".
) y=o"73 ) y =log, )y
Loi giai
a =
)Y 2x+3
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, 2 1
4x* +12x+9  4x*+12x+9
V=2 - 8x+12
2 2
(4x +12x+9)
b) y =log,x
;1
x-1n3
.. W3
(x-In3)>  x*-In3
c) y=2"
3 =2In2

=> " =2"(In2)’

Bai 2. Tinh dao ham cAp hai ctia mdi ham sé sau:
a) y=3x’ —4x+5 tai diém x, =-2;

b) y =log,(2x+1) tai diém x, =3;

4x+3

c) y=e tai diém x,=1;

d) y:sin(2x+%) tai diém X, =%;

€) y=cos(3x—%) tai diém x, =0.
Loi giai
a)y=3x"—4x+5

V' =6x-4
y'=6

b) log, (2x+1)

, 2 1
= :2-
(2x+1)In3 (2x+1)In3
, 2-1n3 —4
:>y =2— 5 3 = 5
2x+1)*(In3)°  (2x+1)*-In3
Thay x, =3
—4
=> " 3 =
Y 03)= m
C) e4x+3
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4x+3

y' =4de
= y” — 16e4x+3

= y"(1)=16¢’

d) sin (2x + Ej
3

y'=2cos (Zx + %j

=> y" = —4sin (Zx + %)

=" (zj = —4sin (2—7[j
Y 6 3
T
e =cos| 3x——
)y ( 6 )

Vs
'=-3sin| 3x——
g ( 6)

T
"=-9cos| 3x——
g (x 6)

»'(0)= —9cos(—%j

Bai3. Mot vt roi tu do theo phuong thang dimg c6 phuong trinh s = % gt?, trong d6 g 1a gia tdc roi

twdo, g~9,8m/s>.
a) Tinh van toc tirc thoi cia vat tai thoi diém ¢, =2 (s).
b) Tinh gia tdc tirc thoi cla vat tai thoi diém 7, =2(s).
Loi gidi
a) v(t)=s'(t)=gt
Vién toc tire thoi v(¢) tai thoi diém ¢, =2 (s).
v(2)=9,8.2=19,6(m/ s)
b) a(t)=V(1)=g
Gia tc tire thoi clia vat tai thoi diém ¢, = 2(s).

a(2):g:9,8(m/s2)

Bai4. Mot chét diém chuyén dong theo phuong trinh s(¢) =" -3¢’ +8¢+1, trong d6 ¢> 0, ¢ tinh

bang gidy va s(¢) tinh bing mét. Tim vén toc tire thoi, gia tdc tire thoi cua chét diém:

a) Tai thoi diem ¢=3(s);

b) Tai thoi diém ma chat diém di chuyén duoc 7 (m).
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Loi gidi
v(t)=s"(1)=3"-6:+8
a(t)=v'(t)=6t—6
a) van toc tirc thoi tai thoi diém ¢ =3(s)1a:
v(3)=s'(3)= 3.3 —6.3+8=17(m/s)
Gia tc tire thoi clia chat diém tai thoi diém ¢ =3(s) la:
a(3):6.3—6:12(m/sz)

b) Chét diém di chuyén duge 7 (m)

=s(t)=t-3+8t+1=7
< t=1(s)

van toc tic thoi tai thoi diem ¢ =1(s)la:
v(1)=3.1"=6.148=5(m/s)

Gia tc tire thoi ciia chat diém tai thoi diém ¢ =1(s)1a:
a(1)=6.1—6:O(m/s2)

Bai5. Mot con lic 10 xo dao dong diéu hoa theo phwong ngang trén mit phang khong ma sat nhu
Hinh 7, ¢6 phuong trinh chuyén dong x = 4sin¢, trong d6 ¢ tinh bang gidy va x tinh bang
centimét.

vi tri
cin bang

\J

fli 'IL
Hinh 7

=Y

a) Tim van tdc tirc thoi va gia toc tire thoi ciia con lic tai thoi diém #(s).

Y R S T I W R U T SR T K I Lo e q e gk 2r
b) Tim vi tri, van toc tirc thoi va gia toc tirc thoi ctia con lac tai thoi diém ¢ = T( s). Tai thoi
diém do, con lic di chuyén theo huéng nao?

Loi giai
a) Van tdc tirc thoi ctia con lic tai thoi diém t(s)la:
v(t)=x"=4cost

Gia tdc tic thoi cta con lic tai thoi diém t(s)la:

a(t)= v'(t) =—4sint
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b) Tai thoi diém ¢ = 277[(5)

x(z?ﬂj = 4.sin2T7z = 2\/§(cm)

v(2—7[) = 4cos2—ﬁ =—-2(cm/s)
3 3
a(%[) =—4 sinzTﬂ = —2\/§(cm / sz)

D. BAI TAP TRAC NGHIEM

Cau 1:

Caiu 3:

Cau 4:

D20 ham cép hai cia ham s6 f(x)=2x A bang biéu thirc nao sau day?

X

A 40x° -+ B. 40x° + . C. 20x° -3, D. 40x3 + 5.

X3 X3 X3 X3

Loi giai
CHON C
s 4 e 4, 4 L en 3 8
f(x)=2x ——+1 thi f'(x)=10x* +—, do do f"(x)=40x> ——.
X X2 x3

Pao ham cip hai ciia ham sb y =sin2x bang biéu thirc nao sau day?

A. —sin2x. B. —4sinx. C. —4sin2x. D. —2sin2x.
Loi giai

CHON C

y =sin2x thi y'=2cos2x. Do do y"=-4sin2x.

Cho ham s& ¥ =¢05” X- Tiph ¥"?

A. y"=-2cos2x. B. y"=-4cos2x. C. y"=2cos2x. D. y"=4cos2x.
Loi gidi

CHON A

Ta cod: y'=-2cosxsinx =—sin2x = y" =-2cos2x.
/ _ 2 3
Cho ham s§ ¥ =V2X=X". Tjnp M=y"y"+1.
A. 2. B. 0. C. -1. D.
2X —X
Loi giai
CHON B

. 1-x 1 (l—x)2
Tacod: y=—— = y"'=— | 1\2x-x* ———L_
’ 2x —x° g (2x—x2) e */2x—x2

- =>yy'=-1=y .y +1=0.

(2x—x2)\12x—x

Cho ham sé f(x)=(x+1)". Tinh f"(2).

(3]
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Cau 6:

Cau 7:

Caiu 8:

Cau 9:

Cau 10:

A. 27. B. 81.

CHON D

C. 96. D. 108.
Loi giai

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

Cho ham s6 y =sin’ x. Tinh M = y"+9y.

A. sinx. B. 6sinx.

CHON B

C. 6c¢cosx. D. —6sinx.
Loi gidi

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

Vay:

M=y"+9y = 6sinx cos” x —3sin’ x + 9sin® x =6sinx(cos2 X +sin’ x)=6sinx.

Cho ham s6 y =3x> —5x* +3x —2. Giai bat phuong trinhy” < 0.

A. XE(—OO;I)\{O}. B. xe(l;+oo).

CHON A

C. xe(—l;l). D. xe(—2;2).

Loi giai

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

y"<0<:>60x3—60x2<0<:>60x2(x—1)<0<:>{

Cho ham sb y = T
(x+1)

x<1
x#0

Giai bat phuong trinh y” <0.

A. x<-1. B. x>-1. C. x=l1. D. V6 nghiém.
Loi giai
CHON A
Taco: y'= -3 4:>y"= 12 -
(x+1) (x+1)
Vay y'<0< <0ox+1<0ex<-1.
(x+1)
1 —2x2 +3x x
Cho ham 50 y =f(x) —— Dao ham cép 2 cua f1a:
Ay’ =242 > B.y'= T C.y=—"2 T D.y=—2 e
(l—x) (l—x) (l—x) (l—x)
Loi gidi
CHON B
y=2x—-1+ =y =2+ :>y”_2(1—x)(2—1): 2 3
-X 1-x (l—x) (l—x)
Cho ham s y=(2—m)x4+2x3+2mx2+2m—l.
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Tim m dé phuong trinh y” =0 c6 hai nghiém phan biét.

A. me(_oo;ﬂu[g;m]\{z}. B. me(_w;_gju(%;m}{z}.
c. me(_w;_gju[_%;m}{z}. D. me(_w;ﬂu(g;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 c6 hai

nghiém phan biét.
m#2
2-m=0 2-m=0 l
= m 5 = m<2.
A>0 dm°“ -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).
Khang dinh nao sau ddy 1a dang?
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 13 a=18m/s>.
D. Gia téc ciia chuyén dong khi t=4s 1a a=9m/s’.
Loi gidi
CHON C

- S=t>-3¢2 :>V(t)=S'=3t2 — 6t

:>V(3)=3.32—18=9(m/s).
1 S=t*-3t? =>a=5"=6t-6
:6.4—6=18(m/s2).

A(1=4s)

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:
A. 24(m/s2). B. 17(m/s2). C. 14(m/s2). D. 12(m/s2).
Loi giai
CHOND
Gia tdc cua chuyén dong khi t=3 bang S”(3).
S'(t)=3 ~6t+5,8"(t)=6t—6 nén 5(3)=18-6=12(m/s}.

Cau 13: Cho chuyén dong thang xac dinh boi phuong trinh:
S=t>-3t> =9t +2 (t: tinh bang gidy, s tinh bing mét).
Khing dinh nao sau day 1a dung?
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Cau 14:

Cau 15:

Cau 16:

A. Van toc ciia chuyén dong bang 0 khi t=0 hodc t=3.
B. Gia tc cua chuyén dong tai thoi diém t=11a a=12m/s>.
C. Gia tbc ciia chuyén dong tai thoi diém t=3 1a a=12m/s°.
D. Gia toc ctia chuyén dong bang 0 khi t=0.
Loi giai

CHON C
1 S=t -3t -9t+2
= v(t) =83t -6t -9

t=—1
v(t)=0< 3¢ —6t—9=0<:>t2—2t—3=0<:>{

t=3
1 S=t2 -3t2 —9t+2
=a=5"=6t-6

2
=y, =6.3-6=12(m/s’).

Mot chat diém chuyén dong thing xac dinh boi phuong trinh: S=t> —2t> + 4t +1, trong d6 t tinh
bang gidy va S tinh bang mét. Gia tc ctia chuyén dong khi t=2 1a:
A 12(m/s?) B. 8(m/s’}. C. 7(m/s?) D. 6(m/s?).
Loi giai
CHON B
Gia tdc cua chuyén dong khi t=2 bang S”(Z).
S'(t)=3C —4t+45"(t)=6t—4 nén §'(2)=12-4=8(m/5*).
Phuong trinh chuyén dong cia mot chat diém dugc biéu thi boi cong thirc
S(t)=4-2t+4t*+21, trong d6 >0 va ¢ tinh bang gidy (s), S(¢) tinh bing mét (m). Tim
gia téc a cua chat diém tai thoi diém £ =5(s).
A. a=08. B. a=115. C. a=100. D. a=225.
Loi giai
Chon A
Theo tmg dung dao ham cta ham sé co:
v(t)=8"(t)==2+81+61" va a(t)=V(1)=8+12t = a(5)=68(m/s").
Mot vat chuyén dong c6 phuong trinh S =¢* =31 =3¢* +2¢ +1 (m) , £ 12 thoi gian tinh bang gidy.
Gia tc clia vat tai thoi diém 7 =3s1a
A. 48 m/s’. B. 28 m/s’. C. 18 m/s>. D. 54 m/s*.
Loi giai
Chon A
S=ft)=t' =3 =3" +2t+1

= f()=4t -9 -61+2
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= a(t)=f"(t)=12t" 18t -6
Gia tdc cua vat tai thoi diém ¢ =3s1a a(3)=12.32 —18.3—6= 48 m/s’.

Céu 17: Mot chat diém chuyén dong co phuong trinh s = —#° +¢° + ¢ +4 ( ¢ 1a thoi gian tinh bang gidy).
Gia toc cua chuyén dong tai thoi diém van tbc dat gia tri 1én nhét 1a
A. 6. B. 0. C.2. D. 4.
Loi giai
Chon B
Van tdc ctia chat diém co phuong trinh 1a: v=s'=-3¢> +2¢+1.

. C - 1
Van toc cua chat diém dat GTLN khi ¢ = 2— = § .
a

Gia tdc clia chat diém c6 phuong trinh 1a: s"=—67+2.

Tai thoi diém van toc dat GTLN thi gia toc bang s "(Ej =0.

Céu 18: Cho chuyén dong thiang xac dinh boi phuong trinh s(7) = 2¢° —3¢> +4¢, trong d6 t dugc tinh
bang gidy va s duoc tinh bang mét. Vén tdc tirc thoi cua vat tai thoi diém gia tde bang khong 1a
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"'(f) =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 cia chuyén dong

bang v(r) = s'(t) = 61> —6t +4 = 1(0,5) = % vay chon C
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BAI TAP CUOI CHUONG VII
Caul: Cho u=u(x),v=v(x) lacic ham s6 ¢6 dao ham tai diém x thudc khoang xac dinh. Phat biéu
nao sau day dung?
A. (uv)‘=u'.v'. B. (uv)'=u.v'. C. (uv)'zu'.v. D. (uv)'=u'.v+v'.u.
Loi giai
Chon D
Co (wv) =u'v+uv

Céu2: Cho u=u(x),v=v(x) la cdc ham s6 c6 dao ham tai diém x thudc khoang xé4c dinh. Phét bicu

nao sau day dung?

A. (2] :u_" voi v=v(x);t0, v‘=v‘(x)¢0 B. sz :M voi v=v(x);t0
v

v) v v
C [ﬂ] L V6 v=v(x)#0 D. (ﬁj =L Vi v=v(x)#0
v v v v
Loi gidi
Chon C

! ] !’

(u u'v—uyv
Co|—| = >
V %

Cau 3: Tim dao ham cua moi ham so sau:

1
a)y:(x2+2x)(x3—3x); b)y:—2x+5;
c) Y=m; d) y=sinx.cosx;
e) y=xe; f) y=In"x.

Loi giai

a) y= (x2 +2)C)(X3 —3x)

y' = (2x+2)(x3 —3x)+(x2 +2.X)(3X2 —3)
¥y =2x" —6x" +2x° —6x+3x* —3x* +6x° —6x

¥y =5x" +8x> —9x —12x

1
b) v=
) V=5
.2
Y T Cax+sy

c) y=+4x+5
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, 4

C2J4x+5

d) y =sinxcosx
y' =cos’x —sin’x
e) y=uxe

y' =e" +xe'

g y=In’x

, 2
y'=—Inx
x

Cau4: Tim dao ham cap hai cua moi ham so sau:

a) y=2x"-3x" +5x°; b) y:i;
3—x
C) y=sin2x.cosx; d) y=e*
e) y=In(x+1) f)yzln(e"+1).
Loi giai

a)y=2x"-3x’ +5x°
y =8x" —9x* +10x
y"=24x> —18x+10

2
b =
)y 3y
,__ 2
Y TGy
”_4(3—x)_ 4

T G

¢) y =sin2xcosx

' =2cos(2x)- cosx +sin2x - (—sinx)

y" =—4sin(2x)-cosx +2cos (2x) - (—sinx )+ 2cos (2x ) - (—sinx) —sin2x - (cosx)
y" = cosx (—4sin (2x)- sin2x) -sinx - (2cos (2x)+2cos (2x))

y" =—5sin(2x)-cosx —4cos(2x)-sinx

d)y — e—2x+3
yl — _26_2x+3
yrr — 46_2x+3
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e) y=In(x+1)

T x 1 + N 27 2
e+ (e + l) (e + l)

Cau 5:  Van tdc ctia mot chat diém chuyén dong dugc biéu thi boi cong thirc v(t)=2t+1¢*, trong do
t>0,t tinh bang gidy va v(¢) tinh bing m/s . Tim gia tdc tirc thoi cua chét diém:
a) Tai thoi diém ¢ =3 (s);

b) Tai thoi diém ma vén tdc chat diém bang 8 m/s.
Léi gidi
a(t) = v'(t) =2t+2
a) Gia tdc tirc thoi clia chat diém tai thoi diém ¢ =3 (s)1a:
a(3)=23+2=8(m/s*)
b) Van tdc chat diém bang 8 m/s
v(t)=2t+1*=8
S t=2(s)

Gia toc tirc thoi clia chat diém tai thoi diem ¢ =2 (s)la:
a(2)=22+2=6(m/s’)

Cau 6: Mot con lic 10 xo dao dong didu hoa theo phuong ngang trén mit phing khéng ma sat, c6 phuong
trinh chuyén dong x = 4 cos (m‘ —2%} +3, trong d6 ¢ tinh bang gidy va x tinh bang centimet.

a) Tim van toc tic thoi va gia toc tire thoi ciia con xdc 10 xo tai thoi diém =3 ().
b) Tim thoi diém ma vén tc ctia con lic bang0 .
Léi gidi

, . ( 27[)
v=x"=-4rsin m‘—T

a=Vv =—4r* cos(m _ZTHJ
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a) Van toc tire thoi cta con xdc 10 xo tai thoi diém 7 =3 (s)la:
. 2
v=—4r s1n(7r.3 —Tﬁj = —2\/§7z(cm /s)
Gia tdc tire thdi ctia con xéc 10 xo tai thoi diém ¢ =3 (s5)1a:
2 2r 2 2
a=-4r cos(?w—?j =-2r (cm/s )

b) vén tbc cua con lic bang 0 => v =—4r sin(m —ZTEJ =0=>¢t= z—ﬂs

BAI TAP TONG ON CHUONG IX
A. TRAC NGHIEM

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

)
B.Néuhamsb y=f (x) c6 dao ham tai x, thi no khong lién tyc tai diém do.
C.Néuhamsd y = f(x) c6 dao ham tai x, thi n 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.

Cau2: Cho f laham sb lién tuc tai X,. Dao ham cua ftai x, la:

A. f(x)
B f(xo—i-h)—f(x)
. - .
C. lim S5+ };)_f () (néu thn tai gidi han).
D. lim /(% + h);f (%0=R) 40 thn tai gi6i han).
Loi gidi
Chon C
, o flx,+h)=f(x
f(xo):hljgn ( 0 ) ( )

Cau3: Chohamsb y= £ (x) c6dao ham tai x, 1a f'(x,). Ménh dé nao sau day sai?

oy i L ()= (%) oy S (G AY)— f (%)

A. f(xo)—ll_gno P— B. f(xo)—ilcr_r)}) . .

C. f’(xo):nmf(x”hz_f(x“). D. f'(xo)zlimf(x+x0)_f(x0),
h—0 X=X x—xo
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Cau 4:

Cau 5:

Ciu 6:

Loi giai
Chon D

L . flx)=flx , o flx, +h)-flx
TacOf(xO):}Lrg(z_—xo(o),f (xo)zl,g% ( 0 ) ( )
va f'(x,)= lim / (x°+AZ)2_f (x) 1a nhing khing dinh ding.

Khing dinh sai la f"(x, )= lim Flrr)=f(x)

XX, X — x()

3-VA-X Lo
Chohamsd f(x)=1 4 .Tinh f7(0).

1 khix=0

4
A. f’(O):%. B. f'(O):%. C. f’(O):%. D. Khong ton tai.

Loi giai
Chon D
—f(0 i .
Taco f'(0)= hmM B Ll (khong ton tai gii han)
x—=0 x—=0 x—=0 4x
Do d6 khong ton tai f'(0).
X —4x +3x .
N 4 . . ——— khix=1 _ ,
Cho ham s6 f(x) xéac dinh trén R\ {2} boi f(x)=< x> —3x+2 . Tinh f'(1).
0 khix=1
A. f’(l):%. B. f'(1)=1. C. f'(1)=0. D. khong ton tai.
Loi giai

Chon D

x’ —4x7 +3x

-0 3 _ 2
I (x —f(l lim ¥ —3x+2 . x(x 4x+3) :limx(x 1)(x +x+3)
-0 x—1 0 x—1 ] (x—l)(x—l)(x—2) ] (x—l)z(x—Z)
x(x2+x+3) .

=lim——————+ — Khong ton tai.

a1 (x—l)(x—Z)
x*-1 khix>0

Cho ham s f(x)={ > Mhix<0
-X X

Khang dinh nao sau day sai?

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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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.
Loi giai

Chon D

Taco lim f(x)=f(0)=-1

x—0"

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

x—0"

hamtai x=0.

mx>+2x+2 khix>0

' . Tim tat ca céac gia tri ciia cac tham s6 m, n sao cho
nx+1 khi €0

Cau7: Chohamsd f(x) = {
f(x) c6 dao ham tai diém x =0.

A.Khéngté)ntaim,n. B. m=2,Vn. C.n=2,Vm. 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 s6 khong lién tuc tai di€ém x = 0 nén ham s6 khong thé c6 dao ham tai di€ém x =0.

2
. .y T oKhixSl o .
Cau 8: Cho ham so f(x)= . Tim tat ca céc gia tri ciia 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,b:l.
2 2 2 2 2 2
Loi gidi

Chon A

Ta c6 limf(x)=f(1)=%,limf(x)=1im(ax+b)=a+b

x—1 x—l* x—1*

Ham s6 lién tuc tai diém x =1 khi va chi khi lim f(x)=f(1)=1lim 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
. L, . .42 a+b=—
Suy ra ham s0 c6 dao ham tai diém x=1= R= ) 1-
a=1 :_5

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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Cau 10:

Cau 11:

Cau 12:

Flacs1)-£(1)

Cho f(x)=x""~1009x" +2019x . Gié tri clia lim bing
A. 1009. B. 1008. C.2018. D. 2019.
Loi giai
Chon D
Ax+1)-f(1
Taco limf( ) f():f'(l)
Ax—0 Ax

lacs1) -1 (1)

Mat khac f(x)=2018x*" -2018x+2019 suyra lim . = f'(1)=2019.
\ 4 _ X er e ' \
Cho ham so f(x)_(x—l)(x—2)....(x—2019)'Gla tri cua f (O) la
A B C. —2019!. D. 2019!.
2019! 2019!
Loi giai
Chon A
X
- f,(o):limf(x)—f(O) . (x-1)(x=2)....(x—2019)
x>0 x—0 x—0 X
=lim _ 1
o0 (x-1)(x-2)...(x=2019) 20191’
Cho f(x):x(x+1)(x+2)(x+3)...(x+n) voi neN". Tinh f'(O).
n(n+1
A. f'(0)=0. B. f'(0)=n. C. f'(0)=n!. D. f'(0)= (2 )

Loi giai

Chon C

Taco f'(0)= !{iggw =lim wer)(en) =lim(x+1)(x+2)...(x+n)

X — O x—0 X x—0

—1.2..n=nl

Cho ham s6 f(x)=|x—2|. Khang dinh nao sau day 1 sai?

A. f(2)=0. B. f(x) nhan gi tri khong m.

C. f(x)lién tuc tai x=2. D. f(x)c6 dao ham tai x=2.
Loi giai

Chon D

WEB: Toanthaycu.com
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Ta cé f(x):|x_2|:{x—2 Khixz2 ,(x):{lkhix >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"

X2
Mat khac f'(2+) # f’(Z‘) nén ham s6 khong c6 dao ham tai diém x=2.
(

Cho ham sb y=f x) c6 dao ham théa man f’(6)=2 Tinh gia tri cua biéu thic

lim—f<x)_f(6).

x—6 x—6

A. 2. B.

N | =

Loi giai

2f(x)—xf(2).

Cho hamsé y=f (x) c6 dao ham tai diém x,=2.Tim lim

%2 x=2
A. 0. B. f'(2). C.2f'(2)-f(2). D.f(2)-2f(2).
Loi giai
Chon C
20 () (2) xS ()= (2) 2 (x) - (o)
X2 x—2 X2 x—2
= lim x[f(i)__f(zﬂ +lim f(xx) (_22—x) =2f"(2)+ £i£121[—f(x):| =2f'(2)-2(2).

‘ 1 e, 2
Cho ham so f'(x)= §x3 —242x* +8x—1, ¢6 dao ham la f"'(x). Tép hop nhiing gié trj cia x dé

f'(x):O la

N {242} {242} . {-a2} {242}

Loi giai

B. D.

Chon D

f‘(x):x2—4\/§x+8' f'(x):0<:>x2—4\/§x+820<:>x:2\/§

Cho ham s6 y=3x"+x”+1, c6 dao ham 1a y'. Pé y'<0 thi x nhan cac gia tri thudc tap nao

sau day?

NEl ‘[

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

C. (—oo;—%}u[o;mo) D. (—oo;—%} U[0;+0)

Chon A

y'=9x" +2x; y'SO<:>9x2+2xSO<:>—§SxSO.V@y S:[—%;o}.

Tinh dao ham ctia ham s f(x)=—x"*+4x" —3x" +2x+1 tai diém x=-1.

A f'(-1)=4 B. f'(-1)=14 C. f'(-1)=15 D. /'(-1)=24
Loi gidi

Chon D

fl(x) = —4x® +12x%2 —6x+ 2 = f'(—1) = 24.

, 1 £ S 2
Cho ham s6 y:§x3—(2m+1)x2—mx—4, c6 dao ham 1a y'. Tim tat ca cic gid tri cia m dé

y'20 vo1 VxeR.

A. me(—l;—lJ B. me{—l;—l}
4 4
1 1
C. me(—oo;—l]u ——;+0 D. me|-1;—
4 4
Loi gidi
Chon B
y':x2—2.(2m+1)x—m

Khidoy >0;VxeERe© A =0C2m+1)2+m<0©4m?+5m+1<0 -1<m<
1

4
A O
Vay me {—l; —Z} la gid tri thoa man bai toan.

Biét ham s0 f(x)=ax’ +bx" +cx+d(a>0) c6 dao ham 1a f'(x)>0 véi VxeR. 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

f’(x)=3ax2+2bx+c>0;\7’xE]R(:>{a>0@{b a>0

A <0 2-3ac<0
R I .
Ham sb ¥ = V¥ X ¢ dao ham bing

3x2 +1 3x% +1 3xt +x X +x

A, 20X +x B. VX' +x C. VX’ +x D. 2V +x

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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Loi gidi
Chon A
e (x3+x)' _ 3x° +1
W +x  240x +x )
Céu 21: Tinh dao ham ctia ham s6 y =(7x —5)4
A. y'=4(7x-5) B. y'=-28(7x-5)" C.y'=-28(5-7x) D.y'=28(5-7x)
Loi giai
Chon C
y'=4(7x-5)"(Tx-5) =28(7x-5)
Céu 22: Tinh dao ham cta ham s y:(l—x3)5
A. y'=5x2(l—x3)4 B. y':—15x2(1—x3’)4
C. y'=—3x2(1—x3)4 D. y':—5)c2(1—x3)4
Loi gidi
Chon B
y':5.(1—x3)'.(1—x3)4:—15x2(1—x3)4
Céu 23: Tinh dao ham cua ham s6 y=(x3—2x2 )2016
| V' =2006(x -2 B, V' =2016(x" =2x°)" (32 —4x)
o ¥'=2016(x ~22%)"7 (307 —4x) p. V'=2016(x" -22")(3x* - 2x)
Loi gidi
Chon B

2015

»'=2016.(x* —22%)"(x* ~227)" =2016.(3x° —4x).(x' ~2x%)

Chu 24: Tinh dao ham ctia ham s6 f (x)=x(x—1)(x-2)...(x—2018) tai diém x =0
S

A. f'(O)zO B (0):—2018! C. f'(O):2018! D. f'(O):2018
Loi giai

Chon C

f'(x):(x—1)(x—2)...(x—2018)+x(x—2)...(x—2018)+...+x(x—1)...(x—2017)

Suyra /(0)=(0-1).(0-2)...(0-2018)=123...2018 =2018!

Chu 25: Tinh dao ham ctia ham s6 f (x)=x(x+1)(x+2)...(x+2018) tai diém x =-1004
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A. f'(-1004)=0 B. f'(-1004)=1004!

C. f'(-1004) =-1004! D. f‘(—1004):(1004!)2
Loi giai

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

= (~1004).(~1003).(~1002)...(~1).(~2)...1003.1004 = (10041)"

: x*+2x-3
Cau 26: Tinh dao ham cua ham s y =——
x+2
2 2 2
A yi=1+ 3 : B. y,:x +6x4;7 . y,:x +4x—|2—5 ‘ y,:x +8x—|2rl
(x+2) (x+2) (x+2) (x+2)
Loi giai
Chon A
C(2x#2).(x+2) (P +2x-3) 24 6x44-x7—2x+3 X +4x+T
Y = 2 = 2 = 2
(x+2) (x+2) (x+2)
Cau 27: Dao ham ctaham s6 y =+/3x* +41a
1 X 6x 3x
A y'=s——— B. y'= C.y'= D. y'=
2N3x% +4 3x* +4 3x* +4 V3x2 +4
Loi giai
Chon D
_ (33‘2"'4)' _ 6x _ 3x
W3 +4 203 +4 B3P +4
Chu 28: Dao ham clia ham s6 y =(2x—1)v/x* +x 1a
y,_6x2+2x—1
A. yvzw B. y'zw C. y':ﬂ D. X +x
X +x VX +x VX +x
Loi giai
Chon D
— (e
y'=(2x-1)'Vx* +x +(2x-1).~——=
X +x

oS (2D (2x41) 20 420t da’ -1 607 201

X +x VX +x 2NxP+x
Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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Ciu 29:

Cau 30:

Cau 31:

Cau 32:

. 2\,
DPao ham cia haim s6 y = (xz ——j bing
X

2 2
aymafe-2) e )[-2)
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
2) 2y 2 2Y
e 22 o)
X X X x)
Tinh dao ham ciia ham s y = 2x -1
x+2
, 5 /x+2 , 1 5 /x+2
A. y'= > B. y'=—. 5.
(2x—l) 2x—1 2 (2x—l) 2x—1
L [x+2 1 5 x+2
C.y'=—. D. y'=—. >
2 V2x—-1 2 (x+2) V2x-1
Loi giai
Chon D
2x-1) 5
- 2
prolxt2) (x+2)" 5 [x+2
- - —_ . 20 .
2\/2x—1 2\/2x—1 2 (x+2) V2x-1
x+2 x+2
Cho ham s6 y =+/x++/x? +1 . Ménh d¢ nao sau day ding?
A y'NxXP+l=y B. 2y'Vx*+1=yC. y'Nx* +1=2y D. 2)Vx* +1=y"
Loi giai
Chon B
2x NxP 1 +x

[ 2 R
(x+ o +1) _ 2\/x2+1 _ \/x2+1 _ ’ y

'

_ __ 7 _
g I x 2 +1 2y 2y 27xP+1 24X +1

Do dé 2y'vx* +1=y.

3

Cho ham sb f(x)= al

A. S= 0;z B. S= —2;0 C.§= O;é D. S= —E;O
3 3 2 2

Loi giai

. Phuong trinh f'(x)=0 co tép nghiém S 1a
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Cau 33:

Cau 34:

Cau 35:

Chon C

0

20 1) .3 3 a2
f'(x)=3x (x l) X :2x 3x 0 i
2

()c—l)2 (x—l)2 xX=

Cho ham s y = —2x +3x. Tap nghiém S cia bat phuong trinh y'>01a

A. S :(—oo;+oo) B. S :(—oo;%j C. S =($;+ooj D. S=0
Loi giai
Chon C
P G 0

|
) 43=_—143
d 2x Jx Jx

@3\/;>1<:>x>é.

Cho ham s6 f (x)=+/-5x" +14x—9 . Tap hop céc gia tri cia x dé f'(x)<0 la

Y R ) I 4

Loi giai

Chon C

biéu 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
Choham so f(x)=x+x"+x* +...+x>". Tinh linzl—f(x) ép( )
X—> X —
A. 2017.2%"% 41 B. 2019.2*°"7 +1 C. 2017.2°% —1 D. 2018.2*" +1
Loi giai
Chon A
. S(x)=/(2)
lim———~——2=f"(2
x—2 X—Z f( )
2018 2019

Mit khac f(x)=x+x>+x* +..+x" =x.1 lx = xl X

—X —X

(120195 ) (1-x) +(x = x™"")

(1-x)

201922 — 14222
1

Do ds f'(x)= = /'(2)

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

=2017.2"" +1.

Cho f(x) 1aham sé théaman f(1)=f'(1)=1.Giast g(x)=x"f(x). Tinh g'(1)

A. 0 B. 1

Chon D

g'(x) = 2x.f(x)+x2.f'(x)

Suyra g'(1)=2/(1)+ (1) =3.

C.2 D. 3
Loi giai

Tinh dao ham cua ham sé y = sin[% — 3x] .

A. y':BCos[%—&c].

C. v/ =cos| X —3x|.
g [6 ]

Chon B

B. y':—3cos[%—3x].

D. y':—3sin[%—3x].

Loi giai

V' =(£—3xj .cos(£—3xj = —3.cos(£—3x}.
6 6 6

Tinh dao ham cia ham s y = —%sin [g — x2] .

A. y' =xcos %—xz .

C. ) = %xcos[g—k].

, Ifn , ' T, 1
y=——|——x"|.cos| ——x" |=——.
23 3 2

(—2x).cos(§—x2j=x.cos(§—x2j.

Tinh dao ham ctia ham s§ y = x* tanx +/x .

1
A. Yy =2xtanx+ i
4 2x

x’ 1

C.y =2xtanx+

Chon C

+—.
cos’ x 2\/;

1

B. y/:thanx-l-ﬁ.
¢
cos’x x|

D. y' =2xtanx+

Loi giai
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Cau 40:

Cau 41:

Cau 42:

Cau 43:

4 ’ ' 2 1
'=(x*) tanx+(tanx) x> +(+/x) =2xtanx+ L
Y ( ) ( ) ( ) cos? x 2\/;
Tinh dao ham cta ham s6 y =2cosx*.
A. y' =—2sinx’. B. ' =—4xcosx’. C.)' =-2xsinx’. D. ) =—4xsinx’.
Loi gidi
Chon D
Y = —2.(x2 ), .sinx® =-2.2x.sin x> = —4x.sin x”.
. 1
Tinh dao ham cua ham s6 y = tan Xt .
1 1 1 1
Ay———"  By———  Cy=m—e—— Dy ——
1 1 1 1
2cos? X1 cos? X1 2cos? X0 cos? X2
2 2
Loi gidi
Chon A

x+1 '
, ( x+1j 2 1
tan = =
2
C

Yy = .
os’ xz+1 2 cos? x—“

Tinh dao ham ctia ham s6 y =sin/2 + x> .

Ay = 2x+2 cosy2+x" . B. )/ =——2  cos\2+x.

2+x7 2+ x°

1
C.y = = cosy2+x* . D. y = i = cosy2+x* .
V24 x 2+x

Loi giai

5
:

:

Chon C

! (2+x2)' .
y'=(\/2+x2) cos\/2+x2 A7 ) cos 24t =
272+ x° V24 X7

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

, _sm\/2x+1 B ,_s1n\/2x+1. C.y= sinm. D. y,__s1n\/2x+1

cosv2+x” .

A. y' = . LY = =— = .
4 V2x+1 4 V2x+1 242x+1
Loi giai
Chon A

!

2x+1)' sinv2x+1
"=—(V2x+1 sin\/2x+1:(—sin\/2x+1:——.
4 ( ) 242x+1 V2x+1

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Céu 44: Tinh dao ham ciia ham s6 y = cotv/x* +1.

X

X

A. y'=

B. y' =

C. ) 1

V=
sin® v/ x? +1
Chon A

1

!

!

_\/x2+lsin2 N

V2 +1sin? Vi 1
1
Dy
sin® v/x* +1

Loi giai

X

Vxl+1

X

y'=- == =- .
sinzx/x2+l sinzx/x2+l \/x2+1.sin2\/x2+l
Céu 45: Tinh dao ham cta ham s y=w.
sin x —cos x
, sin 2x , sin*x—cos’ x
Ay =—— 2" nV = 2"
(sinx—cosx) (sinx—cosx)
,  2-2sin2x , 2
C.y=— 5 D. y'=-— 2"
(sinx—cosx) (sinx—cosx)
Loi giai
Chon D
. x/isin(x+n)
, SIn x + COS X 4 T
Tacd y=— = =—tan(x+—).
SIn X — COS X —x/zcos(x+nj 4
4
, 1 1 2
Suyra y'=— =- > = >
cosz(x+nj (cosx—sinxj (sinx—cosx)
4 2
A , N 2
Cau 46: Tinh dao ham cuiahams6 y=———.
tan (1—2x)
4 4 4x 4
Ay = . = C.y =- ) r—_
sin” (1-2x) sin (1-2x) Y sin” (1-2x) sin” (1-2x)
Loi giai
Chon A
;gL
. —2(tan(1—2x)) _ cos’x(1-2x) —4
= tan® (1—2x)  tan® (1-2x) ~ sin? (1-2x) )

CAu 47: Tinh dao ham cua ham s f(x)=5sinx—3cosx tai diém x = g
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Y O

Chon A

!

f'(x):(Ssinx—3cosx)' =5(sinx) —3(cosx)’ =5cosx+3sinx
Suy ra f’(g):SCosg+3sin§=3.

Cau 48: Ham sb nao dudi ddy thoa mén hé thie y' +2)° +2=07?

A. y=sin2x. B. y=tan2x. C. y=cos2x. D. y=cot2x.
Loi giai
Chon D
. , 1

V6i y=tan2x = y'=———.2

cos” 2x
r ’ 2 2 4
Dod6 y'+2y" +2=—-F—+2fan"2x+2=—;
cos” 2x cos” 2x

Véi y=cot2x=y'=—5—2 suyra y'+2)y° +2= _2 +2cot’ 2x+2=0.

sin” 2x sin” 2x

Cau 49: Cho f(x)=sin’ax, a>0.Tinh f'(n).
f'(m)=2sin* (an)cos(an). B. f'(n)=0.
(Tc) 3asin’ ( ) D. f'(Tc):3asin2 (an)cos(arc).
Chon D
f'(x) =3sin’ (ax)(sin ax)' =3sin’ (ax)(a cos ax)

Cau 50: Cho ham s6 y =sin® x . Ménh d& nao dudi day dung?

A. 2y’+y”=ﬁsin(2x—§). 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—4sin’x

Do d6 4y+y" =4sin’x+2—4sin’x=2.

1—cosx

Cau 51: Xéthamsoy= khi x=0 va f(x)=0.Ménh dé ndo sau day ding?

x
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A. f(x)1a mot ham sb 1¢. B. f(x) l1a mot ham tudn hoan chu ki 2.

C. f(x) c6 dao ham tai x =0 bang 0. D. f(x) khong c6 dao ham tai x=0.
Loi gigi

Chon D

p(ex) =m0 Tmeosw i 6va £(0)=0. Do do, £(x) 1 mdt ham sb chin,

S

f(x) khong 1a ham s6 tuan hoan

2sin® > sin’
- .. . l—cosx . o1 2 N £ 1A n )
Mat khéc lim y = lim —=lim & =lim—| —= | =— nén ham s0 khong lién tyc tai
x—0 x—=0 X x—0 X x~>02 z 2
G
diém x =0 do dé f(x) khong c6 dao ham tai x=0.
Chu 52: Dao ham ciia ham sé y =log, (4x+1) 1a
In3 , 4 , 1 4In3
= : B.y=——— C.y=——— D)= :
T Y axyms . 7 T (@3 Y T aae
Loi giai
Chon B
;o (4x+1) 4
~(4x+1)In3  (4x+1)In3’
Cau 53: Pao ham cua ham s6 y=2017" 1a
'=x.2017"" B. y'=2017" C.y= 20172 D. »'=2017".1n2017
AV =x : Y Y% Tl Y% : :
Loi giai
Chon D
Taco y'=2017".1n2017.
Céu54: Chohamsd f(x)=(x+1)e*. Tinh f7(0)
A. 2e. B. 0. C.1. D.2

Loi giai
Chon D
Ta co: f(x):(x+l)ex :>f'(x):(x+2)ex :>f'(0):2.

Cau 55: Tinh dao ham cta ham s6 y =3 +logx.

1
A. ' =3"1In3+ ) B. y'=1lo + )
Y xIn10 R R
C. y'=log, x+In3. D. y,:l—lnx
In3
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Loi giai
Chon A
y=3"+logx.
'=3"In3+ :
4 xIn10
Cau 56: Tim tap xac dinh D cta ham sd y =./4—log] x.
A. D=[-2;2]. B. D=(0;16]. C. D=(0;4]. D D={%;4}
Loi giai
Chon D
. x>0 x>0 x>0
Ham so6 c¢6 nghia < 5 = =N .
log, x<4 —2<log,x<2 —<x<4
4
Cau57: Chohamsd f(x)=In(x*+1).Pao ham /(1) bang.
A2, p. 12 c.1. D. L.
2 2
Loi giai
Chon C
Taco: f(x) =2 o f(1)=2.
xt+1
Cau 58: Tinh dao ham ctia ham sé y = (x2 —2x+ 2)3x.
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 giai
Chon A
y'=(2x-2)3"+(x’ —2x+2)3"In3,
Céu 59: Dao ham ctia ham sd yzzix la.
A. y'=2"n2. B. y'=—Lx. C. y'=—lnx2 D. y =- 12.
2 2 (zx)
Loi giai
Chon C
y:—x:2_x:>y':—2_x.ln2=—ln2
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Cau 60: Tinh dao ham cia ham sé y =2

Cau 61:

Cau 62:

Cau 63:

A. Y =

Chon C

Ji-x

1= In2

!

. B. )y =
1-x 4 2J1—x

AN O LET N N

21—x AN

Loi giai

y'z(\/ﬁ)'.zﬂ.lnzzﬂzﬂ.

24d1—x

Tinh dao ham cuia ham so y = 2",

tanx—1
A,y = tan x.2 B. y' =tanx2"""'In2.
In2
, 2tanx ln 2 , 2tanx ln 2
C.y=——s—. D. y'= —.
sin” x cos” x
Loi giai
Chon D

Taco: y' =2 ln2(tanx)' _ ! 2% In2.

cos’® x

Cho ham s6 y = f (x)=In(2.¢" +m) c6 f'(~In2)= % Ménh d& nio dudi day dung?

A. me(1;3). B. me(—5-2). C. me(l;+x). D. me(-x;3).

Chon D

Loi giai

biéu kién: 2.e"+m>0.

2¢*
Tacod f'(x)= .
f() 2¢" +m
—In2
Theo dé bai ta c6 f'(—1n2)22<::>2_;c—2=i DI S I
2 2" +m 2 1+m 2 3

Vay me(-x;3).

Cho ham s6 y =In(e" +m”). Véi gid tri no cia m thi y'(1)=%.
B. m=—e. C.m=1, D. m=+/e.
e
Loi giai
e e
='(1)= )
e +m’ (1) e+m’
1
¢ 2:—c>26=e+m2<:>m=i\/;.
e+m

Khi do /(1) =1
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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 giai
Chon D

Ham s y=In(x" —2mx+4) c6 tap xéc dinh R khi x* —2mx+4>0,vxeR (1)

a=1>0 5
()ey om’-4<02<m<?2.
A'<0

Cau 65: Ong Tu du dinh gt vao ngan hang mdt so tién voi 1ai suat 6,5% mot nam. Biét rang, cur sau
moi ndm so0 tién 1ai s€ dugc nhdp vao von ban dau. Tinh so tién toi thiéu x (triu dong, x e N)
ong Tu gtri vao ngan hang d€ sau 3 nam so tien 1ai du mua mot chiéc xe gan may gia tri 30 tricu

ddng.

A. 145 triéu déng B. 154 triéu déng C. 150 triéu déng D. 140 triéu dé)ng
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(’)(5)j -X
3
~[ (1,065)" ~1]x.

30

—————~144,27 triéu.
(1,065) -1

Taco: |(1,065)' ~1]x=30 < x=

Vay ong T0 can giri it nhat 145 triéu dé sau 3 nam sd tién 14i di mua mot chiée xe gan may gia
trj 30 triéu dong.
Céu 66: 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 giai

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" v6i ¢ >0, khi d6 bat phuong trinh (*) tr& thanh: £ —¢+m >0 Vi>0.

Xéthamsd f(t)=1>—t, V>0 taco f'(1)=2¢-1; f’(t):0<:>t:%.

Lap bang bién thién ta tim dugc (r(}_ain)f(t) = f(%j = —%.

Dé bat phuong trinh > —¢+m >0, V¢ >0 thi —m<—%<:>m>%.
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Cach khac:
» Truong hop 1: A:1—4m<0c>m>% thi > —t+m>0 V¢eR (théa man yéu cau bai toan)

» Truong hop 2: A=0c>m=% thi phuong trinh tz—t+i=0 <:>t=% (khong théa man yéu

cau bai toan).
» Truong hop 3: A>0<:>m<%. Ta thy —§:1>0 nén phuong trinh > —f+m =0 khong
thé c6 hai nghiém am. Ttc 1a /> — ¢+ m khong thé ludn duwong véi moi > 0.
. 1
Vay m > 1
B. TV LUAN
Ciu 67: Cho hamsé f(x)= Jx* —2x . Giai bit phuong trinh F'(x)= f(x)

Loi giai

f'(x)=f(x)eo—F——= 2x -2 >A/x? =2x (voi x*—=2x>0)

24x? =2x
x>2 x>2
= x<0 = x<0  (vOnghi€ém).

x—1>x"—2x 0>x"—x+1
Chu 68: Cho ham s 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).Biétring g'(1)=18 va g'(2)=1000. Tinh A'(1)
Loi gidi
g'(x):f'(x)—Zf'(2x) va h'(x):f'(x)—4f'(4x)

S'(1)-27'(2)=18 @{ f'()-27(2)=18

Do g'(1)=18 va g'(2)=1000 nén {f‘(2) 2/'(4)=1000 ~ |2/'(2)—4/"(4)=2000

Cong vé theo vé ta duge f'(1)—4f'(4)=2018= h'(1)=2018.

Cau69: Cho ham s6 y=f(x)= ﬁ Tinh g4 tri cia biéu  thic
X +NX+
P=f(1)+£(2)+...t £1(2018)
Loi gidi

f(x)\/:\/_\/xT\F

x+1—x

Suyra f(x) = 2\/ﬁ 2\1f _l(%_ﬁj
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2

L —1[1 1 1 1 1 1 j 1( 1 j 1-+/2019
Khidé P=—| =——F—=4+—=——F—+...+ - =——|1- =
2 2 B J2018 /2019 2 V2019 ) 242019
Cau70: Chohamsb f(x) théa man f'(x):ax+£2, f(-1)=2, f(1)=4, f'(1)=0.
X

2
Viét f(x):%—é+c. Tinh abc
X

Loi giai

Ta co f(—l):——i+c:2<:> bz—l:abc:—%.

Cau71: Cho y=+/x*-2x+3, y'=————  Khi d6 gié tri a.b bing bao nhiéu?
Loi giai

y,:(x2—2x+3)': 20-2  _ x-l
Wxt—2x+3 20X —2x+3  x'—2x+3

Dodbé a=1,b=—-1=ab=-1.

_ sin4x cosdx

Cau72: Cho ham s6 f(x)= J +cosx—x/§(sinx+

j. Tim nghiém cua phuong trinh

a

/'(x)=0 thudc (O;—}

[\S)

Loi giai
4x.4 —sindx.4
f'(x)= COSTXT _ sine—3| cosx+ T2
4 4
=cos 4 x— sinx— \/5 cosx+ \/5 sindx

Khi d6 f'(x) =0 < 3 sindx+cos4x = sinx++/3 cosx < 2sin(4x+%} = 25in(x+%)

4x+%:x+%+k27z x=Z tkr

= 12
4x+£:7r—(x+£j+l.27r x=2 4=t
6 3 10 5

, w /A
Kéthop xe| 0, — | =>x={—,—>.
o ( 2} {18 2}

Cau 73: Tim tit ca cac gia tri thuc ctia tham s6 m dé ham sd y = log(x2 —2mx + 4) co tap xac dinh la R
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Cau 74:

Cau 75:

Cau 76:

Loi giai
Ditu kién: x* —2mx+4>0 (*)
Dé (*) dung v6imoi xeR thi A'=m’-4<0&-2<m<2.
Mot ngudi gui s6 tién 100 triéu dong 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 nguoi d6 1anh duge sd tién 250 tridu thi nguoi d6 can gui trong
khoang thoi gian it nhat bao nhiéu nam? (néu trong khoang thoi gian nay khong rit tién ra va i
suat khong thay doi).

Loi giai
Ta c6 cong thic tinh A=a(1+7)" v6i A 1as6 tién géi sau n thang, a 1a s tién goi ban dau,

r 1a 13i suét.
250.10° =100.10°(1+0,07)" < 1,07" =2,5 < n=log,,, 2,5=13,542.

Cho hinh vuéng ABCD c6 dién tich bang 36, AB 13 mot vecto chi phuong ciia dudng thing
y=0.Cacdiém A4, B, C lan lugt nam trén d6 thi ham s6 y=log, x; y=2log,x; y=3log, x
.Tima.
Loi giai
Do dién tich hinh vuéng 12 36 = canh bang 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

X

Cho ham 50 f(x):2x2+2'Tinh f(0)+f(%j+'"+f(%j

Loi giai
Véi a+b=2, 1206 f(a)+f(b) =it =2
2942 2742
2020422942920 42.2° 274220427422 4422744422 1
(2“ +2)(2b +2) 20 41229422 +4 442294220 +4

Do do véi a+b=2 thi f(a)+f(b)=1.

Ap dung ta dugc f(0)+f(%j+___+f(£j

10
o D D) G- Db o
=l+9.1+3:2.
3 4 6
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