§1. DINH NGHIA VA Y NGHIA CUA PAO HAM
TRONG TAM KIEN THUC

1. Pao ham cta ham sbé tai mot diém

Dinh nghia 1.1. Cho ham s6 y = f(x) xac dinh trén khoang (a; b) va diém xo € (a;b).
Néu ton tai gi6i han httu han
L f) = fo)

X=X X — X
thi gi6i han d6 dugc goi 1a dao ham ctia ham s6 y = f(x) tai diém xo, ki hiéu bdi f’(xg) (hodc
¥/ (xp)), tuc la

f'(xo) = lim f&x) — f(xo),

X=X X — Xp

Chii y. Dé tinh dao ham ctia ham s6 y = f(x) tai diém xo € (a;b), ta thuc hién theo cac budc sau:
a) Tinh f(x) — f(xp).

b) Lap va rit gon ti s6 il ; _i( Xo) véi x € (a;b), x # xo.
— X0
f@) = flxo)

c) Tim gidi han lim
X—X0 X — X

Tinh dao ham ctia ham sb y = f(x) = x? + 2x tai diém xp = 1.

o L& gidi.
Taco f(x) — F(1) = 22 +2x — 3 = (x — 1)(x — 3).
lex;él f(x.i f(l) x_]-)(x_3) _3.

Tinh gidi han lim M = hm(x +3) =
x—>1 x—1
Vay f'(1) =
Trong thuc hénh, ta thuong trinh bay ngan gon nhu sau:

f(x) f(1) i (x2+2x) -3 lim (x —1)(x + 3)
Xl x—1 x5l x—1

£ = lim = lim(x +3) =

O
.-l-l_ | LE QUANG XE — DT: 0967.003.131




855> Trang ) 1. DINH NGHIA VA YV NGHIA CUA DAO HAM

Chu y. Dat h = x — x(, khi d6 dao ham ctia ham s6 da cho tai diém xo = 1 c6 thé tinh nhu sau:
fa+ h) fO) _ o 1A h)? +2(1+h)] — (12 +2)

1) = lim
f( )= h—0 h—0 h
2 _
— Jim +4h+3) S lim(h+4) = 4.
s 7 ™

2. Dao ham cua ham sb trén mot khoang

Dinh nghia 1.2. Ham s6 y = f(x) dugc goi 1a c6 dao ham trén khoang (4; b) néu né c6 dao ham
f(x) tai moi diém x thudc khoang do, ki hieula vy’ = f/(x).

im dao ham ctia ham s v = véi ¢ 1a hang sb.
Tim dao h h cx?véiclah

o LOi gidi.
Véi xg bat ky, ta co:
cx? —cx? c(x — x0)(x + x9)
f'(x0) = lim = 70 — lim = 11m c(x 4+ xg9) = c(xg + xp) = 2cxp.
X=X X — Xp X=X X —Xg x—
Vay ham s6 y = cx? (vdi ¢ 1a hang s6) c6 dao ham la ham s6y’ = 2cx. O

Chi y. Néu phuong trinh chuyén dong ctia vat 1a s = f(t) thi o(t) = f'(t) 1a van tdc tic thoi cta vat
tai thoi diém t.

]

Giai bai toan sau (b6 qua stic can ctia khong khi va 1am tron két qua dén chit s6 thap phan thu
nhat).

Néu mot qua béng dugc tha roi tu do tir dai quan sat trén san thuong ctia toa nha Landmark
81 (Thanh phé Hd Chi Minh) cao 461,3 m xuéng mat dat. C6 tinh dugc van toc ctia qua bong
khi n6 cham dat hay khong?

o LOi gidi.
Phuong trinh chuyén dong roi tu do ctia qua bong la s = f(t) = % ¢t? (¢ 1a gia toc roi tu do, lay

¢ = 9,8 m/s?). Do vay, van toc cia qua bong tai thoi diém ¢ 1a v(t) = f/(t) = gt = 9,8t. Mt khac, vi
chiéu cao ctia toa thap la 461,3 m nén qua béng sé cham dat tai thai diém t1, v6i f(t;) = 461,3. Tir
do, ta co:

4623 ..
4912 = 4613 <t = Z 93 (giay).
Vay van tc ctia qua bong khi né cham dét 1a

461,3
4,9

(1) =9,8t1 =9,8- ~ 95,1 (m/s).
3.V nghia hinh hoc ctia dao ham
a) Tiép tuyén ctia d6 thi ham s
Dinh nghia 1.3. Tiép tuyén ctia d6 thi ham s6 y = f(x) tai diém P(x; f(xp)) la duong
thang di qua P véi hé s6 goc k = lim f() = f(xo) 0)

X=X X — Xp

nghia 1a k = f'(xo). Diém P goi 1a tiép diém.

néu gioi han nay ton tai va hitu han,
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Nhan xét. Hé s6 goc ctia tiép tuyén ctia dd thi ham sb y = f(x) tai diém P(xo; f(xo)) 1a dao

ham f’(xo).
Tim hé s6 goc cua tiép tuyén ctia parabol y = x? tai diém c6 hoanh do xp = —1.
o LOi gidi.
Ta c6 (x?) = 2xnén y'(—1) = 2 (—1) = —2. Vay hé sb goc ctia tiép tuyén cta paraol y = x>
tai diém c6 hoanh do xp = —11ak = —2. O

b) Phuong trinh tiép tuyén

Dinh nghia 1.4. Néuham s6y = f(x) c6 dao ham tai diém x thi phuong trinh tiép tuyén
ctia d6 thi ham s6 tai diém P(xo; o) 1a v — yo = f'(x0)(x — x0), trong d6 yo = f(x).

Viét phuong trinh tiép tuyén ctia parabol (P): y = 3x? tai diém c6 hoanh do6 xp = 1.

o LS gidi.

Ta c6 y' = 6x. Do d6, hé s goc ca tiép tuyén la k = /(1) = 6. Ngoai ra, ta ¢6 f(1) = 3 nén
phuong trinh tiép tuyén can tim 1a y — 3 = 6(x — 1) hay y = 6x — 3. O

MOT SO DANG TOAN THUONG GAP
Dang @ Tinh dao ham béng dinh nghia

Tinh dao ham bang dinh nghia ctia ham s6 y = f(x) = x> — 3x? tai diém xo = 1.

o’ LOi gidii.
3 _ 2 (_ 2 _ _
Ta c6 lim ¥ o3 —(=2) = lim (" —2x = 2)x — 1) = lim(x2 —2x —2) = —3. ]
x—1 x—1 x—1 x—1 x—1

.|
Dung dinh nghia, tinh dao ham cac ham s6 sau day:

a) y=x>+3x—2taixy = 1.

b) y:—gtaixO:Z.

1 :
Q) y= ifltaidiémxozo.

o LS gidi.

2 - - —
2) Taco lim XX =272y, @ FHE 1)
x—1 x—l x—1 x_1
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24+3 3%-6 .. 3 3

bT /l. = —_—mm _— = .
) Tacolim -~ — =M =2~ ims =1

¢) Ta c6 lim =1 = lim Y
x—0 X x—0 x(x — 1)
O
Tinh dao ham bf?mg dinh nghia cia ham Oy = f(x) = x3 — 3x2 tai diém xo = 1.
o’ LOi gidi.
> —3x% — (=2 2 —2x—2)(x—1
Ta c6 lim ¥ o3 —(22) = lim (x ¥—2)x—1) = lim(x?> — 2x — 2) = —3. 0
x—1 x—1 x—1 x—1 x—1

Hé s6 géc va phuong trinh tiép tuyén ctia dé thi ham sé

Cho ham s6 y = f(x) = x? c6 d6 thi (C) va diém M(2;4) € (C). Tinh hé s goc ctia tiép tuyén
ctia (C) tai diém M va viét phuong trinh ctia tiép tuyén dé.

o L0 gidi.
Ta c6 (¥?)’ = 2x nén tiép tuyén ctia (C) tai M c6 hé s6 goc 1a f'(2) = 22 = 4. Phuong trinh tiép

tuyén cda (C) tai M la
y—4=4x—-2) & y=4x—4

i au2]

N 2 1 . . < <
Cho (C) la do thi caa ham so f(x) = p va diém M(1;1) € (C). Tinh hé so goc cua tiep tuyen caa
(C) tai diém M va viét phuong trinh tiép tuyén do.

o LOi gidi.
1
;.

© Heé sb goc cta tiép tuyén (C) tai M(1; 1) lak = f'(1) = —1.

Pao ham f/(x) = —

© Phuong trinh tiép tuyén ctia (C) tai M(1; 1) lay = —x + 2.

s

Viét phuong trinh tiép tuyén ctia parabol y = —x? + 4x, biét:

a) Tiép diém c6 hoanh d6 xp = 1; b) Tiép diém c6 tung do yo = 0.

o LOi gidi.

a) Tiép diém c6 hoanh do xo = 1
Goi (x0; ¥o) 1a toa do tiép diém.
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Tacéy = —2x+4.
Heé s6 goc tiép tuyén k = f'(1) = 2, yo = f(1) = 3.
Phuong trinh tiép tuyén y — 3 = 2(x — 1) hay y = 2x + 1.

b) Tiép diém c6 tung do yo = 0.
Goi (x0; ¥o) 1a toa do tiép diém.
Xn =
Y=0& —x3+4x =0& x2:4.
TH1: xp = 0, k = f/(0) = 4.
Phuong trinh tiép tuyén y — 0 = 4(x — 0) hay y = 4x.
TH2: x = 4, k = f'(4) = —
Phuong trinh tiép tuyén y — 0 = —4(x — 4) hay y = —4x + 16.

O
@ BAI TAP REN LUYEN
Tinh (bang dinh nghia) dao ham ctia cac ham s6 sau:
a) y=x>—xtaixg=1; b) y=—x3taixg = —1.
o’ LOi gidii.
Q) y=x>—xtaixg=1,Tacod f(x) — f(1) = x> —x— (12— 1) = x(x — 1).
Véix #1, f(x) f(l) xgcx_—ll) =
Tinh gidi han lim ————— f( ¥ =) =limx =1.
x—1 x—1 x—1
Vay f'(1) = 1.
b) y = —x3 taixg = —1.
Tacod f(x) — f(—=1) = =23 — 1= —(x + 1)(x*> — x + 1).
O fC) DR —x+1)
Véix # 1, ) 1 = —(x*—x+1).
fO-fC) L s - _
Tinh gi6i han xliml P = xlgr—ll (x*—x+1)=-3.
Vay f'(=1) =
O

St dung dinh nghia, tim dao ham ctia cac ham sO sau:

a) y = kx? + ¢ (v6i k, c 1a hang sb); b) y = x°.

o’ LOi gidi.

a) y = kx? + ¢ (v6i k, c 1a hang sd).

Véi xg bat ky, ta co:

k 2 — (k 2 _
f'(xp) = lim (kx” 0 = (kxg + ) = lim kx = x)(x + xo)
X—XQ X — Xp X—=X0 X —Xp

= lim k(x 4 xg) = k(xo + x0) = 2kxg.

X— X

Vay ham s6 y = kx? + ¢ (v6i ¢, k 1a hang s6) c6 dao ham 1a ham s6 i’ = 2kx.
LE QUANG XE - BT: 0967.003.131
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Vi xg bat ky, ta co:
f'(xo) = lim o) — () — lim (x — x0)(¥* + xx0 + x7)
X— X X — xo X—XQ x — xO

= lim (x? + xxq + x3) = (x5 + xox + x5) = 3x3.
X—XQ

Vay ham s6 y = x® c6 dao ham la ham sb i’ = 3x2.

Mot vat dugc phéng theo phuong thang ding 1én trén tir mat dat véi van tbe ban dau la 19,6
m/s thi d6 cao h ctia né (tinh bang mét) sau t gidy duogc cho bdi cong thic h = 19,6t — 4,912
Tim van toc ctia vat khi né cham dat.

o’ LOi gidii.
Phuong trinh biéu dién do cao ctia vat1a h = 19,6t — 4,92 nén van tbc ctia vat theo thoi gian ¢ 1a
o(t) = 19,6 — 9,8t

Khi vat cham dat thi & = 0 hay 19,6f — 4,92 = 0 ||~ 0 (oaD
1vatcham datthin = ay 19, , = t = 4 (nhan).
Van toc cta vat khi cham datla v(4) = 19,6 — 9,8 -4 = —19,6 m/s. O

Bai 4
Mot ky su thiét ké mot duong ray tau lugn, ma mat cat cia né g6m moét cung duong cong co
dang parabol, doan dbclén L; va doan débc xuéng L, 1a nhing phén duong théng c6 hé sb goc
lan luot 14 0,5 va —0,75. Dé tau lugn chay ém va khong bi d6i huéng dot ngot, Ly va L, phai la
nhiing tiép tuyén ctia cung parabol tai cac diém chuyén tiép P va Q. Gia st gbc toa do dat tai P
va phuong trinh cda paraol la y = ax? + bx + ¢, trong d6 x tinh bang mét.

y
a) Tim c.

b) Tinh y/(0) va tim b.

¢) Gia st khoang cach theo phuong ngang gitra P va Q la
40m. Tim a. p

d) Tim chénh léch do cao gitta hai diém chuyén tiép Pva
Q L Q n

o LOi gidi.

a) Timc.
Chon hé truc toa d6 nhu hinh, d6 thi di qua géc toa do P(0;0) nén c = 0.

b) Tinh /(0) va tim b.
y' = 2ax? + bnén y'(0) = b.
Do hé sb goc tai P bang 0,5 nén y'(0) = 0,5 hay b = 0,5.

c) Gia su khoang cach theo phuong ngang gitra P va Q la 40 m. Tim a.
Khoang cach theo phuong ngang gitra P va Q 1a 40 m nén xgo = 40.
Hé s6 goc tai Q bang —0,75 nén y/(40) = —0,75 hay 2a - 40? + 0,5 = —0,75 < a = 2;W'
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d) Tim chénh léch do cao gitta hai diém chuyén tiép P va Q.
1, 1
Y= "2me0" T o*

yo = y(40) = % = 19,375 m.

Vay chénh léch d¢ cao gitra P va Q 1a 19,375 m.

O
Duing dinh nghia dé€ tinh dao ham ctia cac ham s sau
4
a) f(x) = —x% b) f(x) = »* - 2x; Q) fix) ==,
o’ LOi gidi.
Tinh dao ham ctia cac ham s6 sau
a) Véibat ki x, ta co
_ .2 2
f'(xg) = lim M = lim i lim [—(x + x9)] = —2x.
X— X X — _X'O X— X X — _X'O X— X
Vay f'(x) = —2x trén R.
b) Véibat ki x, ta c6
— 3 2x) — (x0® -2
O (X N (G S I )
x—=xg X — XQ X=X X —=Xo
= lim [x? + xxg + x* — 2] = 3xp® — 2.
X— X
Vay f'(x) = 3x? — 2 trén R.
¢) V6i moi xy # 0, ta co
4 4
x 4(xg — —4 4
Fxg) = lim X Y0y HW0ZD g —E 4
X—=Xxg X — XQ x—xg XX0 (X — Xq) X—Xp XX x%
4\’ 4
Vay f/(x) = (;) =2 trén cac khoang (—oo; 0) va (0; 4-00).
H

Cho ham s6 f(x) = —2x? c6 d6 thi (C) va diém A(1; —2) € (C). Tinh hé s goc ctia tiép tuyén
voi (C) tai diém A.

o L gidi.
Dao ham f'(x) = —4x.
Heé s6 goc tiép tuyén cua (C) tai diém A la

k=f(1)=—-4-1=—4.

]
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Viét phuong trinh tiép tuyén ctia do thi ham s6 y = x3.

a) Tai diém (—1;1); b) Tai diém c6 hoanh d6 bang 2.

o L5 gidi.
a) Ta co f'(x) = 3x? nén f'(—1) = 3.
Phuong trinh tiép tuyén ctia d6 thi tai diém (—1;1) la

y=f(-1)-(x+1)+1ey=3x+4

b) Goi A(2;8) thudc do thi ham s y = x°
Ta c6 f'(x) = 3x*> nén f'(2) = 12.
Phuong trinh tiép tuyén ctia do thi tai A la

y=f(2) - (x—2)+8<y=12x—16.

Mot chuyén dong thang xac dinh bai phuong trinh s(t) = 4t3 + 6t + 2, trong d6 s tinh bang mét
va t 1a thoi gian tinh bang gidy. Tinh van tdc tirc thdi cda chuyén dong tai t = 2.

o’ LOi gidi.
Ta c6: v(t) = s'(t) = 12t> + 6.
Van toc tic thoi tai t = 21a v(2) = 1222+ 6 = 54 m/s. O

Mot nguoi glri tiét kiém khoan tién 10 triéu dong vao mot ngan hang véi lai suat 5%/ nam.
Tinh t6ng so tién von va lai ma ngudi d6 nhan dugc sau mot nam, néu tién lai dugc tinh theo
thé thuc

a) Lai kép vai ki han 6 thang; b) Lai kép lién tuc.

o LOi gidi.
S6 tien nhan dugc sau
a) Lai kép vdi ki han 6 thang.
S tién nhan dugc sau 6 thang dau 1a T = 10000000 - 0053 — 10253151,21 (dong).
S6 tién nhan dugc sau 6 thang tiép theo 1a T = 10253151, 21 - 0053 — 10512710,97 (dong).

b) Lai kép véi ki han lién tuc 1a T = 10000000 - ™% = 10512710,96 (dong).
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BAI TAP TRAC NGHIEM

BANG TO DAP AN TU LUYEN - PESO 1

Hoc sinh lam BTTL xong, t6 phuong dn diing. Budi hoc sau, cing vdi GV kiém tra két qud.

OOOO | 8 | OGOOO |15 | ®OOO | 22 | ®OOO |29 | ®OOO
OOOO | 9 | ©OGOOO |16 | ®OOO | 28 | ®OOO | 30 | ®OOO
@OO0O | 10 | ®OOO | 17 | OO0 | 4 | ®OOO | 31 | ®OOO
OOOO |11 | OO0 | 18| ®OOO | 25 | ®OO0O | 32 | ®OOO
OOOO | 12 | ©GOOO | 19 | ©®OOO | 26 | ®OOO | 33 | ®OOO
OOOO | 13| OO0 |20 | ®OOO | 27 | ®OO0O | 3¢ | ©®OOO
OOODO | 14 | OO0 |21 | ®OOO | 28 | ®OOO | 35 | ®OOO

N | O |G| WD

Tinh dao ham ctia ham s6 y = k, v6i k 1a hing sd.

Ay =-1. ®y =o. ©y =1. Dy =k
o LOi gidi.
Tacoy =0.
Chon dép an (B) O

Sb gia Ay cia ham s6 y = x? 4 2x — 5 tai diém xp = 11a

(A) (Ax)? — 4Ax. (Ax)? + 4Ax. (©) (Ax)? — 2Ax. (D) (Ax)? + 2Ax — 5.

of’ L&i gidi.
Ta co
Ay = fA+Ax)— f1) = 1+ Ax)* +2(1+ Ax) —5+2
= (Ax)* + 4Ax.
Chon dap an ]
Tim s6 gia Ay ctia ham s6 y = x? biét xg = 3 va Ax = —1.
(A) Ay = 13. ® Ay=7. (© Ay = —5. (D) Ay = 16.
ol L&i gidii.
Tacéd Ay =y (xo +Ax) —y(x0) = y(2) —y (3) =22 — 3% = —5.
Chon dap én (C) O

Tinh s6 gia Ay cia ham s6 y = x® — 2x theo s6 gia ctia d6i s6 Ax tai x = 1.
(A) Ay = (AxP +3(Ax)? +3Ax + 1. Ay = (Ax)® — 3(Ax)? + Ax.
(©) Ay = (Ax)® +3(Ax)? + Ax. (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
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o LOi gidi.
Ta co
=(1+Ax)P°—20+Ax)—(13-2-1)
=1+ 3Ax 4 3(Ax)* + (Ax)} —2 —2Ax + 1
= (Ax)® + 3(Ax)* + Ax.
Chon dép an @ O

| Caus

x2+1— 0
Cho ham s6 f(x) xdc dinhbéi fm) = { — = * 7 9 Giati F(0) 1a
0 (x=0)

(A)o0. Khong ton tai. © % D) 1.

o L3i gidii.
f/(O) = li f(x) f(O) — lim @ nhan henhop lim 1
o A x—0 \/T 1+1 2
Chon dép an @ )
Cho ham s6 f (x) c6 dao ham trén tap sb thuc. Tim hé thirc dung.
. f)—-fQ i
@f’(l):hmw. f/(l)—l f().
i H 3; 1 f(l)
! T X / _
©ro=lm== D f O =lim .
o L&i gidil.

Ta c6 f' (xo) = lim f) = fxo),

X— X X — _X'O

Chon dap an (A) O

| Cau7

Cho ham s6 y = f(x) c6 dao ham tai xq 1a f'(xo). Khéng dinh nao sau day sai?
A f'(x0) = lim w F(x0) = lim fx +xx3)x_ f(x0)
© F(xg) = lim f(xo + h;f f(x0) ®) F(xo) = lim fxo+ AAJ;) f(xo)
o’ LOi gidi.
Dmhfrzg?ia f%;(; ham s6 y = f(x) xac dinh trén (a; b) va xy € (a;b). Gidi han hiru han (néu c6) ctia

ti s6 ==~ khi x dan dén xg goi la dao ham cuia ham s6 da cho tai diém x, ki hiéu 1a f'(xo),

— X0

ta co f’(xo) = lim f(x) f(xO)

=¥ X — Xp

Tir dinh nghia rut ra két luan dap an “f'(xg) = lim flr+ xo) = f(xo)., sai

X—X0 X — Xp
“F(xg) = f'(xp) = lim w diing do dinh nghia.
— A0

X—XQ
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X—xo=h

f(xo+h) — f(xo)

“f(x0) = lim ” dung vidatx = xo+h = {
h—0

h x = xg=>h—=0
— —x9 = Ax
“w ! — 1 f(xO + Ax) f(xO) ” d “ by dvt — A = X 'xO
fxo) A0 Ax tng vidatx = xo+ Ax x —x0=>Ax =0
Chon dép an (B) [

Tinh s6 gia Ay cia ham s6 y = x® — 2x theo s6 gia cia d6i s6 Ax tai x = 1.

Ay = (Ax)® + 3(Ax)? +3Ax + 1. Ay = (Ax)® — 3(Ax)? + Ax.
(©) Ay = (Ax)® + 3(Ax)? + Ax. (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
o LOi gidii.

Ta co
=1+Ax)°—-20+Ax)—(1>=2-1)
=143Ax +3(Ax)> + (Ax)® —2 —2Ax +1
= (Ax)> + 3(Ax)* + Ax.

Chon dép an (C) [

| Caus

Cho ham sb6 y = f(x) c6 dao ham théa man f/(6) = 2. Tinh giad tri cia biéu thuc

x—6 x—6

1 1
(A)2. = © = D) 12.
o’ LOi gidii.
flx ) f © _ 4
Theo dinh nghia dao ham ctia ham s6 tai x = 6, suy ra 11m = f'(6) = 2.
Chon dap an @ [
Cho ham sb f(x) c6 dao ham tai xp. Chon khéng dinh dung trong cac khéng dinh dudi day?
@ f(x) gian doan tai xo. f(x) khong can xac dinh tai xo.
@ xh_}rgcl f(x) =0. @ f(x) lién tuc tai xo.
o’ LOi gidii.

f(x) gian doan tai xg sai vi theo Dinh Iy 1 trang 150 SGK Dai S6 va Giai Tich 11 co ban, néu ham s6
f(x) c6 dao ham tai x thi né lién tuc tai diém d6. Nhu vay f(x) lién tuc tai xo ding.

f(x) khéng can xac dinh tai xg sai vi theo dinh nghia dao ham ctia ham s6 tai mét diém SGK Dai
S6 va Giai Tich 11 co ban, trang 148, ham s6 f(x) phai xac dinh tai x.

11_>m f(x) = 0 sai. Chang han, xét ham sd f(x) = x?. Pao ham ctia f(x) = x? tai xg = 1 ton tai va
X—X(

bang 2. Nhung hm1 x>=1#0.
x—

Chon dap an @ O
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Cho ham s6 y = f(x) xac dinh trén thda man 11_>r1\}5 flx 32 — f® = 2. Két qua dung la
A f'(2) =3. fix) =2. © f’(x) =8 ® fF3) =2
o’ LOi gidi.

Theo dinh nghia dao ham ctia ham s6 tai mot diém ta ¢

m IO o i)

x—>3

Chon dép an @ O

Tiép tuyén véi do thi ctia ham s6 f(x) =

@_; ® % ©:2. © -2

] tai diém c6 hoanh do x = 2 c6 hé sb goc la

o LOi gidi.
Tinh f'(2) = %2
Chon dap an @ U

Tinh s6 gia Ay ctia ham s6 iy = x3 — 2x theo s6 gia ctia d6i s6 Ax tai x = 1.

(A) Ay = (Ax)® + 3(Ax)? + 3Ax + 1. Ay = (Ax)? — 3(Ax)? + Ax.
= (Ax)® + 3(Ax)% + Ax. (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
o LOi gidi.
Ta co

=14+Ax)°—20+Ax)—(1>=2-1)
=14 3Ax +3(Ax)?> + (Ax)> —2 —2Ax +1
= (Ax)® 4 3(Ax)? + Ax.

Chon dap an (C) O

Tinh s6 gia Ay ctia ham s6 y = x® — 2x theo s6 gia ctia ddi s6 Ax tai x = 1.

(A) Ay = (Ax)? + 3(Ax)2 + 3Ax + 1. Ay = (Ax)® — 3(Ax)2 + Ax.
(© Ay = (8x)® +3(Ax)? + Ax, (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
o L& gidi.
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Ta co
=(1+Ax)°-20+Ax)—(13=2-1)
=14 3Ax +3(Ax)> 4+ (Ax)> =2 —2Ax + 1
= (Ax)> + 3(Ax)* + Ax.
Chon dép an (C) O]
| Cauts
Ham s6 f(xg) c6 dao ham tai xg 1a f/(xo). Chon khing dinh sai.
®) fx0) = fim SIS0, o) = lim LG0T8 —fx)
© F(x0) = }lg% flxo+ h})l — f(xo)' ®) f(x0) = xh—>nx10 fx +xxi)x—0f(x0).
o LOi gidi.

@ Theo dinh nghia dao ham tai mot diém SGK BS-GT 11, ta c6 f'(xp) = lim M.

X— X X — xO

@ Dat Ax = x — xg, ta co

F(x0) = lim f@) = fxo) _ . fo+A%) = fxo) _ . f() = fx0)

X=X X — Xg Ax—0 X0+ Ax — Xg X=X X — XQ
@ Dath = x — xg, ta co

f/(xo) = lim f(x) f(XO) f(xO + h) f(X()) — lim f(xo + I’l) — f(xo) .

X=X X — Xp h—>0 X0+ h — x¢ h—0 h

© Nhu vay, dép an saila f'(xo) = lim LEF20—JC0)
X—X(

X — Xp
Chon dép an (D) O
Tinh sb gia cia ham sb y = f(x) = x> + x? + 1 tai diém x( Gng vdi s6 gia Ax = 1.
(A) Ay = 3x3 +5x) + 3. (B) Ay = 2x3 + 3x3 + 5x9 + 2.
(©) Ay = 3x2 +5x) + 2. (D) Ay = 3x2 — 5xp + 2.
o L5i gidii.
Ta co

Ay = fxo+Ax)—f(x0) = f(xo+1) — f (x0)
= [0+ 1+ o+ 12 +1] — [x) + 25 +1]
= 3x3+ 5xp+2.
Chon dap én (C) O
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| Caul7

Cho céc khang dinh sau, c6 bao nhiéu khang dinh ding?
a) Mot ham s6 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém doé.
b) Néu ham so lién tuc tai x( thi né c6 dao ham tai diém do.
c) Néuham s6 y = f(x) c6 dao ham tai x( thi né lién tyc tai diém do.

d) Néuham sd y = f(x) gian doan tai xg thi n6 khong c6 dao ham tai diém do.

(A1 B 2. (©)s3. D) 4.

o L3 gidi.
Theo dinh Iy vé quan hé giita su ton tai ctia dao ham va tinh lién tuc ctia ham s6, khang dinh a), c),
d) dung.
Chon dép an (C) O

m

Cho ham s6 ¥y = f(x) c6 dao ham théa man f/(6) = 2. Tinh gia tri ctia biéu thuc
m ) —f(6) f 6)

x—>6 X —

A)2. B % @%. D) 12.

o LOi gidi.
Theo dinh nghia dao ham ctia ham s6 tai x = 6, suy ra lim ~———~Z-— f&x ) f (©) = f'(6) =2

x—6

Chon dap an @ O

Cho ham s6 y = 5x — x% 4+ 4 c6 dd thi (C). Tiép tuyén ctia (C) tai diém c6 hoanh do xp = 3 c6
hé sb goc la

(A) 39. 40. (©)51. (D) 3.

o L& gidi.

Heé s6 goc cua tiép tuyén ctia do thi ham s6 y = f(x) tai diém c6 hoanh do xg 1a k = f/(x).

Hamsby = §x3 —x?+4c6y =5x>—2x.
Suy ra tiép tuyén ctia (C) tai diém c6 hoanh d6 xyp = 3 c6 hé s6 goc k = y/(3) = 39.
Chon dép an (A) O

Cho ham s6 y = f(x) xac dinh trén R théa man hrr% f&x 32 /@) = 3. Két qua nao sau day la
x— —
dung?

A fB) =2 £ =3. © f(x) = 3. ® fix) =2
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o’ LOi gidi.
Theo dinh nghia dao ham ta c6 f'(xp) = lim M.

X—X X — Xg
Do do
SO IO _ )5

x—>2

Chon dép an O

Cho ham sb f(x) c6 dao ham tai xp. Chon khéng dinh dung trong cac khéng dinh dudi day?

@ f(x) gian doan tai xo. f(x) khong can xac dinh tai xo.
@ xh_}n)rclo f(x) =0. @ f(x) lién tuc tai xo.
o’ LOi gidii.

f(x) gian doan tai xo sai vi theo Dinh Iy 1 trang 150 SGK Dai S6 va Giai Tich 11 co ban, néu ham s
f(x) c6 dao ham tai x( thi né lién tuc tai diém d6. Nhu vay f(x) lién tuc tai xo ding.

f(x) khéng can xac dinh tai xg sai vi theo dinh nghia dao ham ctia ham s6 tai mot diém SGK Dai
S6 va Giai Tich 11 co ban, trang 148, ham s6 f(x) phal xdac dinh tai xo.

xll)rrxl f(x) = 0 sai. Chang han, xét ham sb f(x) = x%. Dao ham cta f(x) = x? tai xo = 1 ton tai va

bang 2. Nhung lm% x>=1#0.
X—
Chon dap an @ [

Trong cac phat biéu sau, phat biéu nao sau day la dung?
@ Néu ham sb y = f(x) khong lién tuc tai xg thi n6 c6 dao ham tai diém do.
Néu ham s6 y = f(x) c6 dao ham tai xg thi n6 khéong lién tuc tai diém dé.
@Néu ham s6 y = f(x) c6 dao ham tai xj thi n6 lién tuc tai diém do.
(D) Néu ham s6 y = f(x) lién tuc tai xo thi n6 c6 dao ham tai diém do.

o’ LOi gidii.
“Néu ham s6 y = f(x) c6 dao ham tai x( thi né lién tuc tai diém d6 ” la ménh dé duing.
biéu nguaoc lai chua chac dung tuc la “Néu ham sb y = f(x) lién tuc tai xp thi né c6 dao ham tai
diém d6 7 1a ménh dé 1a ménh dé sai.
Vi du: Ham s6 y = |x| lién tuc tai x = 0 nhung khong c6 dao ham tai x = 0.
Chon dap 4n (C) O

Cho ham sb f (x) c6 dao ham trén tap s6 thuc. Tim hé thic dung.

A f(1) = lim LD =f D f(l) ® f/(1) = lim M.

x—1 X —

©f @)= hmf() @f’(l)—hm f(l).

x—1X —

o’ LOi gidii.
Ta c6 f' (xg) = lim M.

X—X( X — xO
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Chon dép an (A) O

Cho ham s6 f (x) lién tuc trén khoéng (a;b), xo € (a;b). Tinh f’ (xo) bang dinh nghia ta can
tinh

@11 oAx 11 — @ lim & @hm

Ax—0 Ax Ax—0 Ay x—0 X
o’ LOi gidi.
A
Theo dinh nghia dao ham ta c6 f' (xp) = hm0 A—Z
Chon dap an O

S6 gia Ay cia ham s6 y = x> + 2x — 5 tai diém xp = 11a

(A) (Ax)? — 4Ax. (Ax)? + 4Ax. (©) (Ax)? — 2Ax. (D) (Ax)? + 2Ax — 5.

o’ LOi gidii.
Ay = f(1+Ax) — f(1) = (1 + Ax)?> +2(1 + Ax) — 5 — (—2) = (Ax)* + 4Ax.
Chon dap an (B) 0
Cho ham s6 y = f(x) c6 dao ham théa man f'(6) = 2. Tinh gid tri ctia bifu thic

1 f6) = £(6)

x—6 x—6

(A)2. ® % @%. D) 12.

o LOi gidi.
Theo dinh nghia dao ham ctia ham s6 tai x = 6, suy ra lin% M = f'(6) = 2.
x—
Chon dap an @ U
. ° A Ay > N A 3 N
Tinh ty so I ham so y = f(x) = 2x° theo x va Ax.
Ay 2x® —2(Ax)? Ay ?
Yy 2 2 Y 2
©= Ay = 637+ 6xAx +2(Ax)”. D =< Ay = 337 +3xAx + (Ax).
o’ LOi gidi.
Ta co

Ay = f(x + Ax) — f(x) = 2(x 4+ Ax)® — 223 = 6x2Ax + 6x(Ax)* + 2(Ax)°

Suy ra
Ay
Ax
Chon dap én (C) O
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| Cau28

C6 bao nhiéu ménh dé dung trong cdc ménh dé sau?

(1) Néu ham sb f(x) c6 dao ham tai diém x = x thi f(x) lién tuc tai xo.

(2) Néu ham sb f(x) lién tuc tai diém x = x( thi f(x) c6 dao ham tai x.

(3) Néu ham sb f(x) gian doan tai diém x = x thi f(x) khong c6 dao ham tai x.

Ao. 1. ©2. OF

o’ LOi gidii.
Ham s0 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém d6. Nhu vay, chi c6 hai ménh dé
dtng 1a ménh dé (1) va (3).
Chon dép an (C)

| Cau29

Cho céac khang dinh sau, c6 bao nhiéu khang dinh ding?

0

a) Mot ham s6 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém dé.

b) Néu ham sb lién tuc tai x( thi né c6 dao ham tai diém dé.

c) Néu ham s y = f(x) c6 dao ham tai xg thi né lién tuc tai diém do.

d) Néu ham sb y = f(x) gian doan tai xq thi n6 khéng c6 dao ham tai diém do.

A1, 2. ©s. D4

o’ LOi gidii.
Theo dinh ly vée quan hé gitra su ton tai ctia dao ham va tinh lién tuc ctia ham s6, khrfmg dinh a), ¢),
d) dung.
Chon dap an (C)

O
Khzfmg dinh nao sau day la dang?
(A) f'(xo) = lim w f'(x) = lim f(x) +f(x0)
@fl(xo) — lim f(x;c)) f(x) @f’(xO) _ hm f(x) f(xo)
X—Xg X0 foy %0
o’ LOi gidii.
Chon dap an @ -

Cho ham sb y= f(x) xac dinh trén (a;b) va xo € (a;b). Gia st cac gidi han (hiru han) sau ton
tai, gi6i han nao la dao ham ctia ham s6 y = f(x) tai diém xo

®hm (x)—f(xo). lim ﬂ @ lim =<2 @llm f(x) — f(xo)

X=X Ax=too Ax’ Ax—xg Ax’ x—0 X — X
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o’ LOi gidii.
Theo dinh nghia dao ham ctia ham s6 tai mot diém.
Chon dap an @ O

S6 gia Ay ctia ham s6 y = x? + 2x — 5 tai diém xp = 1 1a

(A) (Ax)? — 4Ax. (Ax)? + 4Ax. (©)(Ax)? — 2Ax. (D) (Ax)? + 2Ax — 5.

o LOi gidii.
Ta co
Ay = fA+Ax)— f1) = 1+ Ax)* +2(14+ Ax) —5+2
= (Ax)? + 4Ax.

Chon dap an O

| Cau3s 4

C6 bao nhiéu ménh dé dung trong cdc ménh dé sau?

(1) Néu ham sb f(x) c6 dao ham tai diém x = x( thi f(x) lién tuc tai xo.
(2) Néu ham sb f(x) lién tuc tai diém x = x( thi f(x) c6 dao ham tai x.

(3) Néu ham sb f(x) gian doan tai diém x = xq thi f(x) khong c6 dao ham tai x.
(A)o. 1. (©2. D) 3.

o L& gidi.

Ham s0 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém d6. Nhu vay, chi c6 hai ménh dé
dung la ménh dé (1) va (3).
Chon dap an (C) O

Cho ham s6 y = f(x) xac dinh trén (a;b) va xg € (a;b). Gia st cac gidi han (hiru han) sau ton
tai, gi6i han nao la dao ham ctia ham s6 y = f(x) tai diém xo

@hm M lim & @ lim —. @hm fx) = f(xO)

X—Xo Ax=r4o00 AX’ Ax—xg A x—0 X — X0

o’ LOi gidii.
Theo dinh nghia dao ham ctia ham s6 tai mot diém.
Chon dép an (A) O

Cho ham sb (x) xac dinh trén thoa man hm M = 2. Két qua dung la
y= q &

A f'@2) =3. flx) =2. @ f’(x) = 3. D) f/(3) = 2.

o L& gidi.

Theo dinh nghia dao ham ctia ham s6 tai mot diém ta ¢
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Chon dap an @ ]

Z

HET:
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52. CAC QUY TAC TiNH DAO HAM
KIEN THUC TRONG TAM

1. Dao ham cta mot s6 ham sbé thudng gap
1.1. Pao ham cua ham séy = x" (n € N*¥)

‘ Dinhly2.1. Ham s6 y = x" (n € IN) c¢6 dao ham trén R va (x"*)" = nx"~ 1.

1.2. Dao ham chiaham sé y = /x

Pinh Iy 2.2. Ham sb y = /% ¢ dao ham trén khoang (0; +o0) va (v/x) = —~=.

) . N £ D aen . 1
Tinh dao ham ctia ham s6 y = /x tai cdc diém x =4 va x = T

o’ LOi gidii.
1 1 1
Vi moi x € (0;+o0),tacdy’ = ——=.Dodo,y(4) = — ==

va ’(1) _ b 1
2% va 4\~ \F o
Vi
2. Dao ham cua tdng, hiéu, tich, thudng

Dinh ly 2.3. Gia st cac ham s6 u = u(x), v = v(x) c6 dao ham trén khoang (a; b). Khi d6

(u+v)/:ul+v/; (u_v)/:u/_v/’.
! "o—u-v
w-oY =u'-v+u-o, (%) :uT(v:v(x)yéO).
Chuy:

@ Quy tac tinh dao ham ctia téng, hiéu c6 thé ap dung cho téng, hiéu cta hai hay nhiéu ham sé.

© Véi k 1a mot hang sb, ta c6 (ku)' = k- u'.

. 1Y’ !
® Dao ham ctia ham s6 nghich dao: (5> = —% (v = v(x) #0).

a2

Tinh dao ham cua cac ham so6 sau

145, . _ 2x+1
a)y—gx x*+2x+1; b) y = 1
o LOi gidi.
a) Taco

1 / /

yo= 3 () - () 20+
1

= 5-3x2—2x+2
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b) Ta co

v Rx+1) - (x—1D+x+1)-(x+1)

(x— 1)
B 2 —1)—(2x+1)
B (x — 1)
_ 3
-1

Mot vat duge phong 1én theo phuong th:f\ng ding lén trén tir mat dat véi van toc ban dau
vp = 20m/s. Trong vat li, ta biét rang khi bd qua sttc can ctia khong khi, d6 cao h so véi mat
dat (tinh bang mét) cta vat tai thdi diém ¢t (gidy) sau khi ném dugc cho boi cong thuc sau:

1 ) A e A e A <
h = vt — 5 gt?, trong do6 vy 1a van toc ban dau cta vat, g = 9,8m/ s?1a gia toc roi tu do. Hay

tinh van toc ctia vat khi né dat do cao cuc dai va khi né cham dat.

o’ LOi gidi.
~ 2 A ? ~ < 1
Phuong trinh chuyén dong cua vatla h = vpt — 5 gt2.
Van toc ctia vat tai thdi diém t dugc cho bdi v(t) = ' = vy — gt.
A 2 A . . e - R [ . . A A v
Van toc cua vat cao cuc dai tai thoi diém t = EO, tai d6 van toc bang v (t1) = vo — gt; = 0.

. . . . ) 1 s 20
Vat cham dat tai thoi diém ¢, ma % (tp) = 0 nén ta ¢ vgtr — Egt% =0« t) =0(loai)vat, = ?O.
Khi cham dat, van toc ctia vatla v (t2) = vo — gtr = —vg = —20 (m/s).
Dau 4m ctia v (f2) thé hién do cao ctia vat gidm vdi 20 m /s (e 1a chiéu chuyén dong cta vat nguge
v6i chiéu duong da chon). O

3. Dao ham ctia ham hgp
3.1. Khdi niém ham s6 hgp

Dién tich ctia moét chiéc dia kim loai hinh tron ban kinh r duge cho bdi S = 772, Ban kinh r thay
d6i theo nhiét do t ctia chiée dia, tirc 1a r = r(t). Khi d6, dién tich ctia chiéc dia phu thudc nhiét do
S = S(t) = 7 (r(t))*. Tanéi S(t) 1a ham sb hop cltia ham S = 7tr? véi r = r(t).

Dinhly 2.4. Gia st u = ¢(x) 1a ham s6 xac dinh trén khoang (a;b), c6 tap gia tri chita trong
khoang (c;d) vay = f(u) 1a ham s6 xac dinh trén khoang (c;d). Ham s6 y = f(g(x)) dugc goi la
ham s6 hop ctia ham s6 y = f(u) véi u = g(x).

8 f
/\« {—\
a X b o u=g B -y = f(u)
y = f(g(x)
Hinh 9.8

LE QUANG XE - BT: 0967.003.131



§55= Trang ¥ 2. CAC QUY TAC TINH BAO HAM

Biéu dién ham s6 y = (2x 4 1)'° duéi dang ham s6 hop.

o LOi gidi.
Ham s6 y = (2x + 1)'° 1a ham hop ctia ham sé y = 1'% véi u = 2x 4 1. O
3.2. Pao ham clia ham s6 hop
Néu ham sb u = g(x) c6 dao ham u/, tai x va ham s6 y = f(u) c6 dao ham v/, tai u thi ham sb hop
y = f(g(x)) c6 dao ham v/, tai x la

r /
Yy =Yy - Uy

Tinh dao ham ctia ham s6 y = v/x2 + 1.

o LOi gidii.
(+1)" 2 0
2VxZ+1 2Vx2+1 Va2+1

4. Dao ham cua ham sb lugng giac

Tacoy =

4.1. Pao ham cliaham s6 v = sin x
Dinh ly 2.5.
e Ham s y = sin x c6 dao ham trén R va (sin x)’ = cos x.

e DAi v6i ham s6 hgp y = sinu, v6i u = u(x), ta c6 (sinu)’ = u’ - cos u.

Tinh dao ham ctia ham s y = sin (Zx + E) :

8
o L5 gidi.
Ta co
!/
y = (Zx—l- g) - cos <2x—|— %) = 2cos (2x—i- g) :
L]
4.2. Pao ham ctia ham sb y = cos x
Pinh ly 2.6.
e Ham s6 y = cos x c6 dao ham trén R va (cos x)’ = — sin x.
e DAi v6i ham s6 hgp y = cos u, v6i u = u(x), ta cé (cosu)’ = —u’ - sinu.

Tinh dao ham ctia ham sb y = cos (4x — z).
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o LOi gidi.

y = - (4x— %)/~sin <4x— g) = —4sin (4x— g)

Ta co

[
4.3.Pao ham ciiaham sé y = tanx vay = cotx
DPinhly 2.7.
) T
e Ham sd y = tan x c6 dao ham tai moi x # R krm (k € Z) va (tanx)' = g
. 1
e Ham s6 y = cot x c6 dao ham tai moi x # k7 (k € Z) va (cotx) = —— >
sin” x
!/
e Dbi véi ham s hgp y = tanu va y = cotu voi u = u(x), ta c6 (tanu) = u—zu; (cotu) =
cos
/
———— (gia thiét tan u va cot u c6 nghia).
sin” u
Tinh dao ham ctia ham s6 y = tan (Zx + %) .
o’ LOi gidi.
Ta co
7T /
y - (2x+q) 2
= ™ TN
cos? (Zx + —) cos? <2x + —)
4 4
]
5. Dao ham ctia ham s6 mu va 1d6garit
5.1. Gii han lién quan dén ham s6 mii va ham s6 16garit
A Tacd cdc gidi han sau:
In(1 -1
lim(l—I—x)%:e; limuzl; lim & =1.
x—0 x—0 X x—=0 X

5.2. Dao ham ctia ham s6 mu

Dinh ly 2.8.
e Ham s6 y = e* c6 dao ham trén R va (e¥)’ = e”.
Ddi voi ham s6 hop y = e, véi u = u(x), ta c6 (e*)' = u’ - e.
e Hims6y = a* (0 < a # 1) c6 dao ham trén R va (a¥)’ = a* - Ina.
Déi véi ham s6 hgp y = a*, vdi u = u(x), ta c6 (a*) = v’ - a* - Ina.

. N » N 2 2_
Tinh dao ham cia hamso y = 2% ",
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o LOi gidi.

Ta co
Y =(x—x) 2" ".In2=@x— 22"

U
5.3. Pao ham ctia ham sb logarit
Pinh Iy 2.9.
2 1
e Ham s6 In x c6 dao ham trén khoang (0; +c0) va (Inx)" = >
/
D&i vi ham sé hop y = Inu, véi u = u(x), ta cd (Inw) = %
e Ham s6 log, x c6 dao ham trén khoang (0; +o0) va (log, x)" = g’
/
Ao 2+ 1N A = P /
D6i v6i ham s6 hop y = log, x, véi u = u(x), ta c6 (log, x) = T
Tinh dao ham ctia ham s6 y = In (x> + 1).
o Li gidii.
Ta co
, (241" 2
Iy Ty
U

CAC DANG TOAN THUONG GAP

Dang @ Dao ham mét s6 ham thudng géip

® (xn)/ = nx"—1 r_ L
e
Tinh dao ham ctia ham s6 y = x° tai diém x = 2va x = —5
o L& gidi.
< (5 4 e 34 4 s 1\ 5
Taco (x°) =5x*Tiudo,y (2)=5-2*=80vay' (—z)=5-(—-5) =—. O
2 2 16
Tinh dao ham ctia ham s6 y = x!° tai diém x = —1 va x = v/2.
o' L& gidi.
Taco (x19) = 102°. T d6, v’ (~1) = 10- (—1)° = ~10vay/ (V2) = 10- (¥2)’ = 80. O
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Tinh dao ham cia ham s6 y = /x tai diém x = 1va x =

o LS gidi.
1 \y,(1): L1 .

1 1
. r I_ N , / — —
Tacéy' = (Vx) ——zﬁ,x>O.Tud0,y(1) Wil AL AV 2\/T 1
4 2

N

Viét phuong trinh tiép tuyén ctia do thi ham s6 y = /x tai diém c6 hoanh do bang 4

o LS gidi.

V6ix =4thiy = \/‘_2
1

Tacoy = (V) = x> 0.Tudo, y (4 =,
v'=x) = f V@ =3 f 1
Phuong trinh tiép tuyén ctia d6 thi ham s6 y = /x tai diém c6 hoanh d¢ bang 4 1a

—1(x—4) hay y:%x-l—l.

]
Tim dao ham ctia ham s6 y = /x tai diém x = 8.
ol LOi gidi
, / 1 1 1 2 1
Tacoy/:(\c’/}) :(x3) :§-x3 1:§-x 3:33x2
1 1
N - / — —— H
T do, y'(8) e 12
e
Tim dao ham ctia cac ham sb
a) y=+v/xtaix=1; b) y==taix = —
of' LOi gidi
a) y=+vxtaix =1
g (Y 1oy 1 s 1 ) 1
Tacoy' = (v/x) _(x4) =X =gx 4_4W.Tudo,y(1) R el
b)y——talx——z
! 1
ey = (1) = Lmasy (D)= 1
acoy p 6,y < 1>2
1

OJ
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Ta c6 cong thuc tinh dao ham cta cac ham ) luong giac nhu sau:
a) (sinx) = cosx; b) (cosx) = —sinx;
0 (tanx) = —— (x ” g Lk ke z),- d) (cotx) = —Siizx (x £k, k € Z).
R
Tinh dao ham ctia ham s6 y = cos x tai x = %
o’ LOi gidi.
Tacéy’ = (cosx) = —sinx. Vay v/ (%) = —sin%r = —%. O
|
Tinh dao ham ctia ham s6 y = tan x tai x = IN
o’ LOi gidi.
Tacéy' = (tanx) = - (x # g—kkn,k € Z).Véyy’ (%) = @ =2. O

Ta c6 cong thitc dao ham ctia cac ham s6 mi va ham s6 16garit sau:
1
a) (%) =e%; b) (Inx) = = (x > 0);
c) (@) =a*-Ina (a>0,a #1); d) (log,x) = T na (x >0,a>0,a#1).
|
Tim dao ham ctia cdc ham sb
a) y=e"taix =2In3; b) y = logs x tai x = 2.

o L¥i gidii
Tim dao ham ctia ciac ham sb
a) y=e taix =2In3.
Tacoy' = (e¥) = e*. Tirds, v/ 21n3) = eIn® = (eln3) =32 — 9,

b) y = logs x tai x = 2.

. 1 <.l 1
Tacoy = (log5x)/ = TTns (x >0).Taudoy'(2) = AP
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2]

Tim dao ham ctia cac ham s6

1
a) y=9%taix =1, b)yzlnxtaix:§

o’ LOi gidii.
Tim dao ham ctia cic ham sb

a) y=9"taix = 1.
Tacoy = (9%) =9¥-In9. Tw d6 y'(1) = 9' - In9 = 181In3.

b) yzlnxtaix:%.

1 1 1
Tacéy = (Inx) = < (x >0). Tudoy <§> =71 =3
3

Dang @ Pago ham cua téng, hiéu, tich, thuong ctia hai ham sé

Cho hai ham s6 u(x), v(x) c6 dao ham tai diém x thudc tap xac dinh. Ta c6

a) u+v) =u +7; b) (u—v) =u —v;
Q) - =wvtou (1) d) (%)/ = ”lvv;zvlu (Vi v = v(x) # 0) (2).
Chii y

a) Véiu = C (C la hang s6), cong thirc (1) trd thanh (C-v) = C- v’
I
v

!/
b) Véiu =1, cong thic (2) trd thanh ( ) = —% (v6iv = v(x) # 0).

I,

Tinh dao ham ctia cac ham so sau:

_3x—|—2
S 2x—1°

a) y=3x>—4x+2; b) y = xsinx; Qv

o L&i gidi.
a) y =3x% —4x +2.
v = (3% —4x+2) = (32%) —(40) + ) =3 (x?)" —4(x) +0=3-2x —4-1=6x — 4.

b) y = xsinx.
y' = (xsinx)' = (x)'sinx + x (sinx) = 1-sinx + x - cos x = sinx + x cos x.

C)y_3x-|—2
S 2x—1°
, <3x+2)’_(3x+2)’(2x—1)—(3x+2)(2x—1)’
¥ = \x=1) ~ 2x — 1)
3-(2x-1)—-(3x+2)-2 6x—-3-6x—4 7
B (2x — 1) O 2x—1%  (x—1)7%
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U
o]
Tinh dao ham ctia cac ham sé sau:
— 42 . 1x. b — \/E
a) y =x"-3% VY= oy
o’ LOi gidi.
a) y = x%- 3%
F= (x2-3%) = (2?) 3% 4+ 2. (3%) =2x-3¥ +x2-3 - In3 = x-3Y (2 + xIn3).
_ Vx
b y= cos x’
= cosx — /F(~sin)
Y= \cosx/) ~ cos? x N cos? x
_ cosx +2xsinx
- 2y/xcos?x
L]
o]
Tinh dao ham ctia cac ham sb sau:
a) y=x-log, x; b) y = x> e".
o’ LOi gidi.
a) y = x-log, x.
/ / 1 1
y = (x-logyx) =x"-log,x+x- (log,x) =1-log,x + x - e i logzx-i—m.
b) y=x3-¢".
]/l — (x3 _ex)’ _ (xs)l ce¥ 3. (ex)/ —=3x2. % 4 x3 . e¥ = x2e* (3 + x).
L]

Dang 6 Dao ham clia ham hop

Cho u = g(x) 1a ham sb cta x xac dinh trén khodng (a;b) va lay gia tri trén khoang (c; d);
y = f(u)1a ham s6 ctia u xac dinh trén khoang (c; d) va lay gia tri trén khoang RR. Ta lap ham s6
xac dinh trén (a; b) va lay gid tri trén R nhu sau:

x — f (g(x))

Ham s0 y = f (g(x)) dugc goila ham hop ctia ham sd y = f(u) véi u = g(x).
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g f
L~ T~ y=fw
~ 7 4 A 7 7 Pl
a b cu=g 4
y = f(g(x)

\_ Trang =<£

a) Hamsby = (2x + 1)% 1a ham hop ctia cac ham s6 nao?

b) Ham s6 y = cos (x* + 1) la ham hop ctia cac ham s6 nao?

o Li idii
a) Ham s6 y = (2x + 1)® 1a ham hop ctia ham sé y = u® véi u = 2x + 1.

b) Ham s6 y = cos (x*> + 1) la ham hop ctia ham sé y = cosu vdi u = x> + 1.

[
Cho ham s6 u = g(x) c6 dao ham tai x 1a 1/, va ham s6 y = f(u) c6 dao ham tai u 1a y/, thi ham hop
y = f(g(x)) c6 dao ham tai x 1a v, = v, - u}.
Tinh dao ham ctia cac ham sb sau:
a) y = (Bx*+ x)3; b) y = sin2x; c) y= e¥ 1,
o L&i gidii.
a) y = (3x% + x)3.
Datu =3x2 + x thiy = u3. Taco v} = 6x + 1 vay), = 3u?.
Suy rayy =y, - u) = 3u?- (6x +1) = 3 (3x* + x)2(6x +1).
Vay i =3 (3x% +x)” (6x + 1),
b) y = sin2x.
batu = 2x thiy = sinu. Ta cé ul, =2 vay, = cosu.
Suyrayl, =y, -ul, =cosu-2 = cos2x -2 = 2cos2x.
Vay i’ = 2 cos 2x.
c) y = ex2+1'
Datu = x>+ 1thiy =e*. Tacod v}, = 2x vay/, = e".
Suyray, =y, -ul, = e 2x = e¥ 1. 2x = 2xe¥ L,
Vay y/ = 2xe¥ 1.
0]
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s

Tinh dao ham ctia cac ham sb sau:

a) y= (2x°+ 3)2; b) y = cos3x; ) y =log, (x* +2).

o L& gidi.

a) y = (2x3—|—3)2.
Datu =2x3 +3thiy = u?. Tacod u, = 6xvay!, = 2u.
Suy rayl =y - ul =2u-6x =2 (2x° 4 3) - 6x = 12x (2x> + 3).
Vay iy’ = 12x (2x° + 3).

b) y = cos3x.
batu =3xthiy = cosu. Tacé u}, =3 vay, = —sinu.
Suyray, =y, - u, = (—sinu)-6 = (—sin3x) -3 = —3sin3x.
Vay iy’ = —3sin3x.

) y =log, (x* +2).

. . ) . 1
Dat u = x2 + 2 thiy = log, u. Ta c6 1, :12xvay;:uln2.2
X
S / e U — -2 _—— .2 = —
ST T 2 T T @) 7T (2+2)In2
Viyy =
VY T 2 n2’
L]
@ BAI TAP REN LUYEN
Tinh dao ham ctia cac ham s6 sau:
a) y=x>—3x>+2x+1; b) y = x> —4\/x+3.
o L&i gidii.
a) Taco
y = 3x* —6x +2.
b) Ta co
1 2
I, PV
N R
L]
Tinh dao ham ctia cac ham sé sau
2x —1 2x
Y x+2' )Y x2+1
o LS gidi.
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a) Taco

;o 2x+2)—-(2x—-1) 5
B (x +2) C (x+2)%
b) Ta co
, 2(x41)—2x-2x  2—2x?
o (xz + 1)2 o (xz + 1)2'
L]
Tinh dao ham ctia cac ham s6 sau
a) y = xsin®x; ¢) y =sin3x — 3sinx;
b) y = cos® x + sin 2x; d) y = tanx + cot x.
o’ LOi gidi.
a) Taco
y =sin®x + x-2sinx - cos x.
b) Ta co
y' = —2cosx - sinx 4+ 2cos2x = — sin2x + 2 cos 2x.
c) Taco
y' = 3cos3x — 3cosx.
d) Taco
11~ cos2x _ 4cos2x
Y7 cos?x  sin’x Lin2ox sin?2x
4
0
Bdi 4
Tinh dao ham ctia cac ham s6 sau
a) y = 2%, b) y = log; x.
o’ LOi gidi.
a) Taco
Y =0B—-2x)In2- p3x—x?,
b) Ta co
1
Y= Xm3
0

Cho ham s6 f(x) = 2sin? (3x - %) Ching minh rang | f'(x)| < 6 v6i moi x.
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o’ LOi gidii.
Ta co

£'(x) = 4sin <3x - %) - cos (3x . %) - <3x - g)' — 6sin2 (3x . %) — 6sin <6x . g) — —6c0s6x.

Do |cos6x| < 1vdi moi x € R suy ra |[—6cos6x| < 6 vdimoi x € R.
Hay |f'(x)| < 6 v6i moi x (diéu phai chitng minh). O

Mot vat chuyén dong rdi tu do c6 phuong trinh h(t) = 100 — 4,912, § A6 d6 cao h so voi mat dat
tinh bang mét va thoi gian t tinh bang giay. Tinh van toc cta vat

a) Tai thoi diém t = 5 giay; b) Khi vat cham dat.

o’ LOi gidi.
Mot vat chuyén dong roi tu do ¢6 phuong trinh h(t) = 100 — 4,942 suy ra van toc tic thoi ctia vat
tai thoi diém ¢ 1a v(t) = h'(t) = —9,8t.
. 10v/10
Khi vat cham dat thi h(t) = Osuy ra 100 — 492 =0 & t = + o

10410

Dot >0suyrat = 7

a) Tai thoi diém t = 5 giay thi van toc cta vatla o(5) = —9,8 -5 = —49 (m/s).

10+/10

b) Khi vat cham dat tic 1a tai thoi diém ¢t = c6 van toc la

104/10 104/10
v 7 =-98. —

- = 14V10 (m/s) .

Chuyén dong ctiia mot hat trén mot day rung dugc cho bdi s(t) = 12 + 0,5sin(47t), trong d6 s
dugc tinh bang centimét va t tinh bang gidy. Tinh van tc ctia hat sau ¢ gidy. Van toc cuc dai ctia
hat la bao nhiéu?

o LOi gidi.

a) Chuyén dong ctia mot hat trén mot day rung dugc cho bdi s(t) = 12 + 0,5 sin(47tt) suy ra van
toc tie thoi ctia hat tai thoi diém ¢ 1a

v(t) = §'(t) = 27 cos(47tt).

b) Do cos(47rt) < 1véimoit € R suy ra 27 cos(4rt) < 2t véimoit € R.
Vay van toc cyc dai cta hat 1a 27t.
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BAI TAP TRAC NGHIEM

BANG TO DAP AN TU LUYEN - PESO 1
Hoc sinh lam BTTL xong, t6 phutong dn diing. Budi hoc sau, ciing vdi GV kiém tra két qud.

OO0 | 8 | ®GOOO | 15 | ®OOCO | 22 | ®OOO | 29 | ®OOO
OO0 | 9 | ®GOOO | 16 | ®OOO | 2 | ®OOO | 30 | GOOO
OO0 | 10 | ®OOO | 17 | ®OOO | 4 | ®OOO | 31 | OO0
QOO0 | 11 | OO0 | 18| OO0 | 25 | ©®OOO | 32 | ®OOO
QOO0 | 12 | OO0 | 19 | ®OOO | 26 | ®GOOO | 33 | ®OOO
QOO0 | B | OO0 | 20 | ®OOO | 27 | ®OOO | 3¢ | ©OOO
QOO0 | 4 | OOOO |21 | OO0 | 28 | ®OOO | 35 | ®OOO

N | O |G | W |-

Dao ham ctia ham s6 y = sin (x°) la

(A)y' = 322 cos (x2). y' =3cos (x2). (©y =3x%sin(x3). D)y =3x2cos ().

o’ LOi gidi.

Tacoy' = (sin (x%)) = (x%) cos (%) = 3x2 cos (x?).

Chon dap an @ O]
Cho u = u(x),v = v(x) la cac ham s6 c6 dao ham tai diém x thudc khoang xac dinh. Ménh de
nao sau day dung?

@ (uv) = u'v +uv'. (wo) =u'v' .
u\’ u u\'"  u'v+uv
©G) =5 ©G) ==
o’ LOi gidii.
C (N _ wo—ud
Taco(uv)—uv+uv,<v) = o
Chon dép an (A) =

Tinh dao ham ctia ham s6 y = (sin x + cos x)3.

@ 3(sin x 4 cos x)? (cos x — sin x). 3(sin x — cosx)? (cos x — sin x).
@ (sin x + cos x)? (cos x — sin x). @ 3(sin x + cos x)? (cos x + sin x).
o’ LOi gidi.

Ap dung (u%), véi u = sin x + cos x y = 3(sin x + cos x).(sin x + cos x)' = 3(sin x + cos x)* (cos x — sin x) .
Chon dap an @ O]
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Trong cac ménh dé sau, ménh dé nao sai?
(A) (sinx) = — cos x. (cosx)’ = —sinx.

1 1

(©)(tanx) = (D) (cotx) = — 5

cos2 x’ sinZx

o L& gidi.

Ta c6 dao ham cac ham lugng gidc thuong gap

(sinx) = cosx; (cosx) = —sinx; (tanx) = %, (cotx) = — .12 .
cos? x sin” x
Chon dap an @ O
Ham s6 y = sin <g = 2x> c6 dao ham bang
(A)y = 2sin2x. y' = —2cos2x.
@y’:cos(§—2x>. @y’:2cos(§—2x>.
ol LOi gidi.
(T 0y T _ox) = —
y = (2 Zx) cos (2 Zx) = —2cos2x.
Chon dap an O

Cho cac ham s6 u = u(x),v = v(x) c6 dao ham tai moi x thudc tap xéac dinh. Khéng dinh nao

sau day la sai?
/

A w+0) =u +7. o) = u'v+uv'. (©@w"y =nu"1. D) (Vu) = ZuW

o L&i gidi.
Khang dinh (") = nu™~! 1a sai vi theo cong thiic tinh dao ham ctia ham s6 hop (1)’ = nu"~1u’.
Chon dép an (C) O

Pao ham ctia ham s6 y = +/sin 3x 1a:

@ Y = 3 cos 3x Y cos 3x @y, — cos 3x . @ - —3cos 3x

2/sin2x T 2/smox ~ 2/sin2x 2/sin2x
o LOi gidi.
,  (sin3x)'  3cos3x
4 24/sin 3x 24/sin 2x
Chon dap an @ O
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Cho ham s6 f(x) = x* — 3x% 4 5. Tinh f/(2).

(A) 4. 5. (©)20.

o LOi gidi.
Ta c6 f'(x) = 4x> — 6x = f'(2) = 20.
Chon dap an (C) O
.z 1 5 . s
Hamsoy:tanx—k;—x + 2 c6 dao ham la
1 1 1
! __ o - —
®y _coszlx+x21 2 ®y = cos2 x21 2
I - [ - _
©y cos?x  x? 2 ©y cos?x  x2 2
o’ LOi gidi.
1 1
Tacdy = —— — — —2x.
1OV T o2 2
Chon dép an (B) O
N A 1 2 s N N
Hamsoy:tanx—l—;—x + 2 c6 dao ham la
1 1
r= 2 o
®y = c0521 le * ®y = cos2 le *
_ L r_ _ L
©y = P ©y A
o LOi gidi.
, 1 1
Tacoy'zcos—zx—ﬁ—Zx.
Chon dép an (B) [
Ham s6 nao dudi day c6 dao ham v’ = 3x? — 6x?
Ay =x3—322+x. B y=x3+3x2-2.
(©y = x> —3x2+2x. Dy=x3—322+2.
o LOi gidi.
y=2x>-3x2+2=1y =3x% —6x.
Chondépén@ [

tan X — cotx c6 dao ham lé

®y =

Ham sy =

Ay =

cos2 2x’ sin?2x

Dy =

sinZ 2x
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o LOi giéi.
ey L . 1. _ 1 1 4
4 sinfx cos?2x  sinx.cos?x le sin22x sin?2x’
Chon dap an O

Ham sb nao dudi day c6 dao ham y’ = 3x% — 6x?

By =x®—322 +x. B y=x3+3x2-2.
@y:x3—3x2—|—2x. @y:x3—3x2—|—2.

o L&i gidi.
y=2x>—3x>+2 =1y =3x? — 6.
Chon dép an (D) O

Dao ham ctia ham sb f(x) = 5x> — x2 — 1 trén khoang (—oo; +0) 1a

(A)o. 1522 —2x—1.  (C)15x2 +2x. (D) 15x2 — 2x.

o L& gidi.

f(x) = 5-3x% — 2x = 15x% — 2x.
Chon dép an (D) O

Cho ham s6 y = (2x? + 1)>. Tim tap hop tt cd nghiém ctia bat phuong trinh i’ > 0.

(AR, (—o0;0]. © . (D) [0; +o0).

o LOi gidi.
Tacoy' = 3(2x% +1)?- (2x> + 1) = 12x(2x> +1)2. Ta c6
Y >0 12x2x°* +1)2 >0 x>0
Chon dap an @ O

Tinh dao ham ctia ham s6 y = sin 2x .

(A)y = 2cos2x. y' = cos2x. ©y = —2cos2x. D)y’ = —cos2x.

o L& gidi.

Tacdy' = (2x)" - cos2x = 2 cos 2x.
Chon dép an @ O

Cho ham sé f(x) = sin2x. Tinh f' (%)

@? ® V3. @% D1
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o’ LOi gidi.
. , T T
Ta co: f'(x) =2cos2x = f (g) = 2cos§ =1
Chon dap ém@ O
, COS X
Tinh f ( )blet flx) = —1—|—silnx' 1
(A) —2. ®) =. ©o. D -=
2 2
o’ LOi gidi.
; _ s oyt amy__ 1 1
Taco f0) = T = F0 =~ = £ (3) - tsnX 2
2
Chon dép an (D) O
Ham sb y = tan® g c6 dao ham la
sin — ZsinE smE
By = —% ®y=—%  ©y-= Dy = tan’(3)
cos? = cos® = 2 c:os3
2 2 2
o’ LOi gidi.
sinx sinx
. - s
y = (tang) -2tan§ = %%Ztang = 12x : %c = 32x‘
cos” 5 cos® 5 cos5  cos’
Chon dap én@ [
Cho ham s6 f(x) = v/3 + x. Tinh f(1) + 4f'(1).
1
(A)1. 3. ©Z' D)o.
o’ LOi gidi.
1
Tacod f(x) =v3+x= f(x
fx) = fix) = \/F
Nén f(1) +4f'(1 :\/3+1+—:
Chon dép an (B) ]

Tim dao ham y’ cia ham s6 y = sinx + cos x.

(A)y =2cosx. By = 2sinx.

(©y =sinx—cosx. (D)y' = cosx —sinx.

o L gidi.
Tacéy = (sinx + cosx)’ = cosx — sin x.
Chon dap an @

]
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Cho ham s6 f(x) = sin2x. Tinh f'(x).
(A) f'(x) = 2sin2x. f!(x) = 2cos 2x.
@f’(x) = Cos 2x. @f’(x) = —%cost.
o’ LOi gidi.

Ta c6 f'(x) = 2cos 2x.
Chon dép an O

) 1 . 1
Tinh dao ham ctia ham so f(x) = p tai diem x = —.

2
®f =7 F =7 ©fh=-+  ©Ofd=4

1

o’ LOi gidi.
Ta cé f/(x) = —%, thay x = % ta dugc f’(%) = —4.
Chon dép an (C) U

Tim dao ham ctia ham s6 y = x2 4+ x + 1 c6 dao ham trén R.

Ay =2+ ®y =2x+1. ©y = 3x. Dy =x2+x

o L& gidi.

=

Tacdy = (x> +x+1) =2x+1.
Chon dép an (B) O

Dao ham ctia ham s6 y = x* — 3x% — 5x + 2017 1a

@y’:x3—6x—5. y’:4x3—6x—5.

(©y = 4x3 — 6x +2017. D)y = 4x> +6x —5.

=

o LOi gidi.
Ap dung cong thitc nguyén ham co ban ta c6 dugc két qua.
Chon dap an O

[

Ham s6 y = sin (g - Zx) c6 dao ham bang
(A)y = 2sin2x. y' = —2sin2x.
T s
@y’:cos(E—Zx). @y’:Zcos(E—Zx).

o L& gidi.

Tacdy = cos2x nény’ = —2sin2x.
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Chon dép an O

Tinh dao ham ctia ham s6 y = sin2x .

(A)y' = 2cos2x. y' = cos2x. ©y = —2cos2x. D)y’ = —cos2x.

o LOi gidii.
Tacdy = (2x)' - cos2x = 2 cos 2x.
Chon dép an @ O
., < B < % 2x
Tinh dao ham cia ham so y = 1

r_ -1 r_ 2 r_ 3 r_ —2
@y _(x_l)z' y _(x_l)z' @y _(x_1)2' @y _(x_1)2‘

o L3 gidi.
. -2
Ta co: y, = m
Chon dap an @ H
Pao ham ctia ham sé y = vV4x2 +3x + 11a
1
'=12x+3. I= :
@y . ®y 2\/4§c2+gx—|-1
X+ X+
©y = —= : D@y =—— :
2v4xc+3x +1 Vax=+3x+1
o L gidi.
., (x> +3x+1) 8x +3
Tacoy = = .
2V4x2 +3x+1  2vV4x?24+3x+1
Chon dap én (C) O
DPao ham cia ham s6 y = (x° — 2962)2 bang
(A) 635 — 20x* — 16x°. 6x° — 20x* + 4x3.
(©)6x5 + 16x°. (D) 6x3 — 20x* + 16x3.
o L3 gidi.
Tacoy =2 (x> —2x2) (3x? — 4x) = 6x° — 20x* + 16x°.
Chon dép an (D) O

Cho u = u(x),v = v(x),v(x) # 0. Hay chon khang dinh sai?

@(u+v)’ =u' +7. (%) = _v_’. @(uv)’ =u'v+uv. @(ku)’ = ku'.

0

0
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o LOi giéi.
/ /
Ta co (1) = —0—2.
v v

Chon dép an O

Trong cac khéng dinh sau, khémg dinh nao sai (gia thiét 1dy dao ham tai méi diém thudc tap
xac dinh ctia ham s6)?

@(sinx)’ = Cos X. (cos x)' = sin x. @(tanx)’ = col ) @ (cotx) = _21 )

s2 x sin“ x

o’ LOi gidi.
(cosx) = —sinx.

Chon dap an O

Tinh dao ham ctia ham s6 y = sin?2x.

(A)y = cos?2x. y' = 2sin4x. (©)y' = 2cos?2x. (D) = 2sin2x.

=

o LOi gidi.
Tacéy' =2-sin2x - (sin2x) = 2-sin2x - (2x)' cos2x = 2-2 - sin2x - cos 2x = 2sin4x.
Chon dap an O

Cho hai ham s6 y; = sin* x + cos*

1

1
Xvay, = 7 €08 4x. Chung minh v} = y5.

o L0 gidi.
y1 = (sin® x 4 cos? x)> — 2sin® x cos? x = 1 — %sin2 2x
=y = —% -2sin2x -2 cos2x = —sin4x.
Yy = Zcos4x = yh = —i -4sin4x = — sin4x.
Vay vy = b -

Cho hai ham s6 f(x) = x> +5va g(x) = 9x — gxz. Gia tri cta x la bao nhiéu dé f'(x) = ¢'(x)?

A) —4. 4. © g. D Z.

-1

o’ LOi gidii.
[fi(x)=2x 9
Ta co {g’(x) :9—3x'f/(x) =) & 2x=9-3x & x = 5
Chon dép an (C) O
HET
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53. DAO HAM CAP HAI

KIEN THUC TRONG TAM
binh nghia 3.1.
© Gia st ham s6 y = f(x) c6 dao ham tai mdi diém x € (a;b). Néu ham s6 y' = f'(x) lai c6
dao ham tai x thi ta goi dao ham ctda i’ 1a dao ham cap hai ctia ham s6 y = f(x) tai x. Ki

hiéu la y"(x).

© Mot chuyén dong c6 phuong trinh s = f(t) thi dao ham cap hai (néu c6) ctia ham sb f(t)
1a gia toc tic thoi ctia chuyén dong. Ta c6 a(t) = f(t).

a) Goi g(x) 1a dao ham ctia ham sé y = sin (2x 4 g) Tim ().

b) Tinh dao ham ctia ham s6 y = g(x).

o LS gidi.

a) g(x) = f'(x) = <2x+%)/-cos (2x—|—g> = 2cos (2x—|—%> .

b) ¥ = g'(x) = —2 (2x n g)' sin (2x n E) — _4sin <2x n %)

4
O
Tinh dao ham cap hai ctia ham s6 y = x? + e?*~1. Tir d6 tinh y(0).
o’ LOi gidi.
Y =2x+Q2x— 1) e 1 =2x+2. !
y' =2+42-Qx —1)e¥ 1 =244 1,
4 2 4
YO =244 =24 et =24 2 = 2015 O
Tinh dao ham cap hai ctia cdc ham s6 sau
a) y =x- e?; b) y = In(2x + 3).
o LOi gidi.
Q) y =x - e +x- (ezx)l = e £ x-(2x) e = ¥ +2x- e = e2*. (1 +2x);
y' = (@2x) e - (1+2x)+ (1 +2x) - e =2 (1+2x)+2- ¥ = e** (4 + 4x).
2x +3) 2
b / g ( g "
)Y 2x +3 2x +3
p_ 202x+3 4
o (2x+3)2 (2x+3)2
U
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o]

Chuyén dong ctia mot vat gan trén con lac 16 xo (khi b qua ma sat va stic can khong khi) duoc
2. N 7T Lo s L . TR
cho boi phuong trinh sau: x(t) = 4 cos (27Tt + 5) . Trong d6 x tinh bang centimet va thoi gian ¢

tinh bang giay. Tim gia toc tic thoi ctia vat tai thoi diém t = 5 gidy (1am tron két qua dén hang
don vi).

o L5 gidi.
@ Van tdc tic thoi cia chuyén dong tai thoi diém ¢ 1a

o) = x'() = — (27tt n g)/ 4sin (2nt n g) — _87sin (Znt n %) .

@ Gia tdc tic thoi tai thoi diém t 1a

a(t) =v'(t) = —-8m (Znt + %[), - COs (27‘[t + g) = —167° cos (Znt + g) :

© Gia toc ctia vat tai thoi diém t = 5 giay.

a(5) = —167% cos (107r—|— g) — _1672 Cosg ~ —79(cm/s2).

i aus]

0 2 1 N .
Mot vat chuyén dong thang c6 phuong trinh 1a s = 22 + §t4 (s tinh bang mét, ¢ tinh bang giay).

Tim gia toc cta vat tai thoi diém t = 4 giay.

o’ LOi gidi.
1 !/
Ta c6 v(t) = s'(t) = (Zt2 + §t4) = 4t + 215,

Suy ra a(t) = v'() = (4t +28) = 4 + 62
Do d6 gia toc ctia vat tai thoi diém t = 4 gidy laa(4) =4+ 6 - 4% =100 (m/ sz) . ([l

CAC DANG TOAN THUGONG GAP

{ : ) Pao ham cép hai

Cho ham s6 y = f(x) c6 dao ham y’ = f'(x) tai moi x € (a; b).
Néu ham s6 i’ = f'(x) c6 dao ham tai x thi ta goi dao ham ctia y' 1a dao ham cdp hai cia ham s
y = f(x) tai x, ki hiéu y” hodc f"(x).

T

Tinh dao ham cap hai ctia cdc ham s6:

a) y=3x>+5x+1; b) y = sinx.

o L& gidi.
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a) y:3x2+5x+1.
y = (322 +5x+1) =6x+5,y" = (6x+5) =6.

b) y = sinx.
y' = (sinx)’ = cosx, y”" = (cosx)’ = —sinx.

T,

Tinh dao ham cap hai ctia cac ham sb sau

a) y = 2x* —5x% + 3; b) y = x-e".

o LS gidi.

a) y = 2x* —5x2 4+ 3.
Tacoy = (2x* —5x2 +3)" = 8+ — 10x; ¥ = (8x% — 10x)" = 24x% — 10.
b) y =x-e".

Tacoy = (x-e¥) =x"-e*+x-(e¥) =1-e¥+x-e* = (1 +x)-e".
y”:[(1—|—x)-ex]’:(1+x)’-ex—|—(1—|—x)-(ex)':ex+(1+x)ex:(2+x)ex.

Dang (2)  Toén thyc 1

T,

Mot vat chuyén dong thang khong déu xac dinh bdi phuong trinh s(t) = 2 — 4t + 3, trong d6
s 1a quang duong tinh bang mét va t la thoi gian tinh bang gidy. Tinh gia toc ctia chuyén dong
tai thoi diém t = 4.

o L3 gidi.
Tacos'(t) = (2 — 4t +3) =2t —4,8"(t) = (2t — 4) = 2.
Gia toc ctia chuyén dong tai thoi diém t = 412 s”(4) = 2 m /2. O

Tinh dao ham cap hai ctia cac ham s sau:

a) y=x>—x; b) y = cosx.

o L3i gidil.
a) y = x> —x.
Y =@*—x)=2x—1,9y" =Q2x—-1) =2.

b) y = cosx.
y' = (cosx) = —sinx, y” = (—sinx)’ = —(sinx)’ = — cos x.

]
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Mot hon sdi roi tu do c6 quang dudng roi tinh theo thoi gian t 1a s(t) = 4,9¢2, trong d6 s tinh
bang mét va t tinh bang giay. Tinh gia tc roi ctia hon sdi liac t = 3.

o’ LOi gidii.
Tacos'(t) = (4982) = 4,9 -2t = 9,8t s"(t) = (9,8t) = 9,8.
Gia toc roi ctia hon séi lic t = 31as”(3) = 9,8 m/s?. O

)

Mot cong ty xac dinh rang tdng chi phi ctia ho, tinh theo nghin d6-la, dé san xuat x mat hang la
C(x) = v/5x2 + 60 va cong ty lén ké hoach nang san lugng trong t thang ké tir nay theo ham sd
x(t) = 20t + 40. Chi phi sé tang thé nao sau 4 thang ké tir khi cong ty thuc hién ké hoach d6?

o LOi gidi.
(5x2 +60) 5x
2v2x2 =60 V52450
Cong ty thuc hién ke hoach nang san lugng sau 4 thang c6 san lugng la x(4) = 20 - 4 4+ 40 = 120.
Chi phi sé ting sau 4 thang ké tir khi cong ty thuc hién ké hoach 1a C’(120) =~ 2,235. O]

T Vias

Trén Mat Trang, quang duong roi tu do ctia mot vat duge cho bdi cong thic s(t) = 0, 81+2, trong
do t la thoi gian dugc tinh bang giay va s tinh bang mét. Mot vat tha roi tir do cao 200 m phia
trén Mat Trang. Tai thoi diém t = 2 sau khi tha vat d6, tinh:

Ta c6 C'(x) =

a) Quang duong vat da roi; b) Gia toc ciia vt.

o’ LOi gidi.
Tacos'(t) =1,62t,s"(t) = 1,62.

a) Quang dudng vat da roi tai thoi di€ém t = 2 sau khi tha vat roi tir d6 cao 200 m phia trén Mat
Trang la s(2) = 0,81 -2%2 = 3,24 m.

b) Gia tbc ctia vat thoi diém t = 21as”(2) = 1,62 m/s%.

]
@ BAI TAP REN LUYEN
Cho ham s6 f(x) = x% - e*. Tinh f"(0).
o’ LOi gidi.
fl(x) =2x- e+ x2- e = e¥ - (x? + 2x).
f'(x) = e¥- (x> +2x) + (2x +2) - e¥ = e - (x? + 4x +2).
f0)= €% (0*°+4-0+2) =2.
[
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Tinh dao ham cap hai ctia cdc ham s6 sau

a) y =In(x+1). b) y = tan2x.
o’ LOi gidii.
,  (x+1)) 1
Ay = x+1 x+1
p_ (+1 1
B ) N
(2x)’ 2
b) ¥ = = .
)Y cos?2x  cos?2x
y_ 2(cos®2x)’  —2-2(2x)'-cos2x-(—sin2x) _ 4-sin4x
- cost2x cos*2x ~ cost2x
[
‘ Cho ham sb P(x) = ax? + bx + 3, (a, b 1a cac hiang s6 ). Tim a, b biét P'(1) = 0, P"(1) = —2.
o’ LOi gidii.
P'(x) = 2ax + b, P"(x) = 2a.
20-1+b0=0 a=-—1
Giai ha
20 = 2 {bzz.
Vaya=—1,b=2. O
Bai 4
Cho ham s6 f(x) = 2sin? (x—i—%).Chﬁmg minh rang |f”(x)| < 4 véi moi x.
o’ LOi gidii.
() =2.2. ™ g Ty, T o T
flix)=2-2 <x+ﬂ4> sm(x—|—47)r cos(x—|—4>—7i s1n<2x+2).
" — . —_ . J— p— —_
f(x) =2 (2x—|—2) cos(2x+2) 4cos(2x—|— )
s
1" _ t
= |f"(x)| =4 cos(2x+2> .
T T
50 < — < < — < 4.
Taco0 < cos(2x+ > ‘ _1@0_4‘cos(2x+ 2) ‘ <4
]

Phuong trinh chuyén dong ctia mot hat dugc cho bai cong thire s(t) = 10 + 0,5 sin (27rt + %) ,

trong do6 s tinh bang centimét, ¢ tinh bang gidy. Gia toc cta hat tai thoi diém t = 5 giay (lam
tron két qua dén chit s6 thap phan thi nhét).

o Lo gidi.
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T\’ T 7T
— J(4) — =Y. Z) = —
u(t) =5'(t) = (27rt + 5) 0,5/cos <27‘Ct + 5) 7T COS (27rt + 5) .
— () = —71- TN g T _ _h 2 T
a(t)y=7'(t) = —mn (27'(t + 5) sin (27rt + 5) 271° sin (27'(t +7T5 )
Gia tbc clia hat tai thoi diém t = 5 giay 1a a(5) = —27%sin (2n5 + g) ~ —11,6 (m/s?). 0
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BAI TAP TRAC NGHIEM

BANG TO DAP AN TU LUYEN - PESO 1

Hoc sinh lam BTTL xong, t6 phuong dn diing. Budi hoc sau, cing vdi GV kiém tra két qud.

OOOO | 8 | OGOOO |15 | ®OOO | 22 | ®OOO |29 | ®OOO
OOOO | 9 | ©OGOOO |16 | ®OOO | 28 | ®OOO | 30 | ®OOO
@OO0O | 10 | ®OOO | 17 | OO0 | 4 | ®OOO | 31 | ®OOO
OOOO |11 | OO0 | 18| ®OOO | 25 | ®OO0O | 32 | ®OOO
OOOO | 12 | ©GOOO | 19 | ©®OOO | 26 | ®OOO | 33 | ®OOO
OOOO | 13| OO0 |20 | ®OOO | 27 | ®OO0O | 3¢ | ©®OOO
OOODO | 14 | OO0 |21 | ®OOO | 28 | ®OOO | 35 | ®OOO

N | O |G| WD

Tinh dao ham ctia ham s6 y = k, v6i k 1a hing sd.

Ay =-1. ®y =o. ©y =1. Dy =k
o LOi gidi.
Tacoy =0.
Chon dép an (B) O

Sb gia Ay cia ham s6 y = x? 4 2x — 5 tai diém xp = 11a

(A) (Ax)? — 4Ax. (Ax)? + 4Ax. (©) (Ax)? — 2Ax. (D) (Ax)? + 2Ax — 5.

of’ L&i gidi.
Ta co
Ay = fA+Ax)— f1) = 1+ Ax)* +2(1+ Ax) —5+2
= (Ax)* + 4Ax.
Chon dap an ]
Tim s6 gia Ay ctia ham s6 y = x? biét xg = 3 va Ax = —1.
(A) Ay = 13. ® Ay=7. (© Ay = —5. (D) Ay = 16.
ol L&i gidii.
Tacéd Ay =y (xo +Ax) —y(x0) = y(2) —y (3) =22 — 3% = —5.
Chon dap én (C) O

Tinh s6 gia Ay cia ham s6 y = x® — 2x theo s6 gia ctia d6i s6 Ax tai x = 1.
(A) Ay = (AxP +3(Ax)? +3Ax + 1. Ay = (Ax)® — 3(Ax)? + Ax.
(©) Ay = (Ax)® +3(Ax)? + Ax. (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
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o LOi gidi.
Ta co
=(1+Ax)P°—20+Ax)—(13-2-1)
=1+ 3Ax 4 3(Ax)* + (Ax)} —2 —2Ax + 1
= (Ax)® + 3(Ax)? + Ax.
Chon dép an @ O

| Caus

x2+1— 0
Cho ham s6 f(x) xdc dinhbéi fm) = { — = * 7 9 Giati F(0) 1a
0 (x=0)

(A)o0. Khong ton tai. © % D) 1.

o L3i gidii.
f/(O) = li f(x) f(O) — lim @ nhan henhop lim 1
o A x—0 \/T 1+1 2
Chon dép an @ )
Cho ham s6 f (x) c6 dao ham trén tap sb thuc. Tim hé thirc dung.
. f)—-fQ i
@f’(l):hmw. f/(l)—l f().
i H 3; 1 f(l)
! T X / _
©ro=lm== D f O =lim .
o L&i gidil.

Ta c6 f' (xo) = lim f) = fxo),

X— X X — _X'O

Chon dap an (A) O

| Cau7
Cho ham s6 y = f(x) c6 dao ham tai xq 1a f'(xo). Khéng dinh nao sau day sai?
® f'x0) = Jim LS00, P = g L0~ 05)
© F'(xo) = lim f(xo+ h;f f(xo) © F(xo) = lim f(xo+ AAJ;) flxo)
o’ LOi gidii.
Dmhfrzg?ia f%;(; ham s6 y = f(x) xac dinh trén (a; b) va xy € (a;b). Gidi han hiru han (néu c6) ctia

ti s6 ==~ khi x dan dén xg goi la dao ham cuia ham s6 da cho tai diém x, ki hiéu 1a f'(xo),

— X0

ta co f’(xo) = lim f(x) f(xO)

=¥ X — Xp

Tir dinh nghia rut ra két luan dap an “f'(xg) = lim flr+ xo) = f(xo)., sai

X—X0 X — Xp
“F(xg) = f'(xp) = lim w diing do dinh nghia.
— A0

X—XQ
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X—xo=h

f(xo+h) — f(xo)

“f(x0) = lim ” dung vidatx = xo+h = {
h—0

h x = xg=>h—=0
— —x9 = Ax
“w ! — 1 f(xO + Ax) f(xO) ” d “ by dvt — A = X 'xO
fxo) A0 Ax tng vidatx = xo+ Ax x —x0=>Ax =0
Chon dép an (B) [

Tinh s6 gia Ay cia ham s6 y = x® — 2x theo s6 gia cia d6i s6 Ax tai x = 1.

Ay = (Ax)® + 3(Ax)? +3Ax + 1. Ay = (Ax)® — 3(Ax)? + Ax.
(©) Ay = (Ax)® + 3(Ax)? + Ax. (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
o LOi gidii.

Ta co
=1+Ax)°—-20+Ax)—(1>=2-1)
=143Ax +3(Ax)> + (Ax)® —2 —2Ax +1
= (Ax)> + 3(Ax)* + Ax.

Chon dép an (C) [

| Caus

Cho ham sb6 y = f(x) c6 dao ham théa man f/(6) = 2. Tinh giad tri cia biéu thuc

x—6 x—6

1 1
(A)2. = © = D) 12.
o’ LOi gidii.
flx ) f © _ 4
Theo dinh nghia dao ham ctia ham s6 tai x = 6, suy ra 11m = f'(6) = 2.
Chon dap an @ [
Cho ham sb f(x) c6 dao ham tai xp. Chon khéng dinh dung trong cac khéng dinh dudi day?
@ f(x) gian doan tai xo. f(x) khong can xac dinh tai xo.
@ xh_}rgcl f(x) =0. @ f(x) lién tuc tai xo.
o’ LOi gidii.

f(x) gian doan tai xg sai vi theo Dinh Iy 1 trang 150 SGK Dai S6 va Giai Tich 11 co ban, néu ham s6
f(x) c6 dao ham tai x thi né lién tuc tai diém d6. Nhu vay f(x) lién tuc tai xo ding.

f(x) khéng can xac dinh tai xg sai vi theo dinh nghia dao ham ctia ham s6 tai mét diém SGK Dai
S6 va Giai Tich 11 co ban, trang 148, ham s6 f(x) phai xac dinh tai x.

11_>m f(x) = 0 sai. Chang han, xét ham sd f(x) = x?. Pao ham ctia f(x) = x? tai xg = 1 ton tai va
X—X(

bang 2. Nhung hm1 x>=1#0.
x—

Chon dap an @ O
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Cho ham s6 y = f(x) xac dinh trén thda man 11_>r1\}5 flx 32 — f® = 2. Két qua dung la
A f'(2) =3. fix) =2. © f’(x) =8 ® fF3) =2
o’ LOi gidi.

Theo dinh nghia dao ham ctia ham s6 tai mot diém ta ¢

m IO o i)

x—>3

Chon dép an @ O

Tiép tuyén véi do thi ctia ham s6 f(x) =

@_; ® % ©:2. © -2

] tai diém c6 hoanh do x = 2 c6 hé sb goc la

o LOi gidi.
Tinh f'(2) = %2
Chon dap an @ U

Tinh s6 gia Ay ctia ham s6 iy = x3 — 2x theo s6 gia ctia d6i s6 Ax tai x = 1.

(A) Ay = (Ax)® + 3(Ax)? + 3Ax + 1. Ay = (Ax)? — 3(Ax)? + Ax.
= (Ax)® + 3(Ax)% + Ax. (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
o LOi gidi.
Ta co

=14+Ax)°—20+Ax)—(1>=2-1)
=14 3Ax +3(Ax)?> + (Ax)> —2 —2Ax +1
= (Ax)® 4 3(Ax)? + Ax.

Chon dap an (C) O

Tinh s6 gia Ay ctia ham s6 y = x® — 2x theo s6 gia ctia ddi s6 Ax tai x = 1.

(A) Ay = (Ax)? + 3(Ax)2 + 3Ax + 1. Ay = (Ax)® — 3(Ax)2 + Ax.
(© Ay = (8x)® +3(Ax)? + Ax, (D) Ay = (Ax)® — 3(Ax)? + 3Ax + 1.
o L& gidi.
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Ta co
=(1+Ax)°-20+Ax)—(13=2-1)
=14 3Ax +3(Ax)> 4+ (Ax)> =2 —2Ax + 1
= (Ax)> + 3(Ax)* + Ax.
Chon dép an (C) O]
| Cauts
Ham s6 f(xg) c6 dao ham tai xg 1a f/(xo). Chon khing dinh sai.
®) fx0) = fim SIS0, o) = lim LG0T8 —fx)
© F(x0) = }lg% flxo+ h})l — f(xo)' ®) f(x0) = xh—>nx10 fx +xxi)x—0f(x0).
o LOi gidi.

@ Theo dinh nghia dao ham tai mot diém SGK BS-GT 11, ta c6 f'(xp) = lim M.

X— X X — xO

@ Dat Ax = x — xg, ta co

F(x0) = lim f@) = fxo) _ . fo+A%) = fxo) _ . f() = fx0)

X=X X — Xg Ax—0 X0+ Ax — Xg X=X X — XQ
@ Dath = x — xg, ta co

f/(xo) = lim f(x) f(XO) f(xO + h) f(X()) — lim f(xo + I’l) — f(xo) .

X=X X — Xp h—>0 X0+ h — x¢ h—0 h

© Nhu vay, dép an saila f'(xo) = lim LEF20—JC0)
X—X(

X — Xp
Chon dép an (D) O
Tinh sb gia cia ham sb y = f(x) = x> + x? + 1 tai diém x( Gng vdi s6 gia Ax = 1.
(A) Ay = 3x3 +5x) + 3. (B) Ay = 2x3 + 3x3 + 5x9 + 2.
(©) Ay = 3x2 +5x) + 2. (D) Ay = 3x2 — 5xp + 2.
o L5i gidii.
Ta co

Ay = fxo+Ax)—f(x0) = f(xo+1) — f (x0)
= [0+ 1+ o+ 12 +1] — [x) + 25 +1]
= 3x3+ 5xp+2.
Chon dap én (C) O
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| Caul7

Cho céc khang dinh sau, c6 bao nhiéu khang dinh ding?
a) Mot ham s6 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém doé.
b) Néu ham so lién tuc tai x( thi né c6 dao ham tai diém do.
c) Néuham s6 y = f(x) c6 dao ham tai x( thi né lién tyc tai diém do.

d) Néuham sd y = f(x) gian doan tai xg thi n6 khong c6 dao ham tai diém do.

(A1 B 2. (©)s3. D) 4.

o L3 gidi.
Theo dinh Iy vé quan hé giita su ton tai ctia dao ham va tinh lién tuc ctia ham s6, khang dinh a), c),
d) dung.
Chon dép an (C) O

m

Cho ham s6 ¥y = f(x) c6 dao ham théa man f/(6) = 2. Tinh gia tri ctia biéu thuc
m ) —f(6) f 6)

x—>6 X —

A)2. B % @%. D) 12.

o LOi gidi.
Theo dinh nghia dao ham ctia ham s6 tai x = 6, suy ra lim ~———~Z-— f&x ) f (©) = f'(6) =2

x—6

Chon dap an @ O

Cho ham s6 y = 5x — x% 4+ 4 c6 dd thi (C). Tiép tuyén ctia (C) tai diém c6 hoanh do xp = 3 c6
hé sb goc la

(A) 39. 40. (©)51. (D) 3.

o L& gidi.

Heé s6 goc cua tiép tuyén ctia do thi ham s6 y = f(x) tai diém c6 hoanh do xg 1a k = f/(x).

Hamsby = §x3 —x?+4c6y =5x>—2x.
Suy ra tiép tuyén ctia (C) tai diém c6 hoanh d6 xyp = 3 c6 hé s6 goc k = y/(3) = 39.
Chon dép an (A) O

Cho ham s6 y = f(x) xac dinh trén R théa man hrr% f&x 32 /@) = 3. Két qua nao sau day la
x— —
dung?

A fB) =2 £ =3. © f(x) = 3. ® fix) =2
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o’ LOi gidi.
Theo dinh nghia dao ham ta c6 f'(xp) = lim M.

X—X X — Xg
Do do
SO IO _ )5

x—>2

Chon dép an O

Cho ham sb f(x) c6 dao ham tai xp. Chon khéng dinh dung trong cac khéng dinh dudi day?

@ f(x) gian doan tai xo. f(x) khong can xac dinh tai xo.
@ xh_}n)rclo f(x) =0. @ f(x) lién tuc tai xo.
o’ LOi gidii.

f(x) gian doan tai xo sai vi theo Dinh Iy 1 trang 150 SGK Dai S6 va Giai Tich 11 co ban, néu ham s
f(x) c6 dao ham tai x( thi né lién tuc tai diém d6. Nhu vay f(x) lién tuc tai xo ding.

f(x) khéng can xac dinh tai xg sai vi theo dinh nghia dao ham ctia ham s6 tai mot diém SGK Dai
S6 va Giai Tich 11 co ban, trang 148, ham s6 f(x) phal xdac dinh tai xo.

xll)rrxl f(x) = 0 sai. Chang han, xét ham sb f(x) = x%. Dao ham cta f(x) = x? tai xo = 1 ton tai va

bang 2. Nhung lm% x>=1#0.
X—
Chon dap an @ [

Trong cac phat biéu sau, phat biéu nao sau day la dung?
@ Néu ham sb y = f(x) khong lién tuc tai xg thi n6 c6 dao ham tai diém do.
Néu ham s6 y = f(x) c6 dao ham tai xg thi n6 khéong lién tuc tai diém dé.
@Néu ham s6 y = f(x) c6 dao ham tai xj thi n6 lién tuc tai diém do.
(D) Néu ham s6 y = f(x) lién tuc tai xo thi n6 c6 dao ham tai diém do.

o’ LOi gidii.
“Néu ham s6 y = f(x) c6 dao ham tai x( thi né lién tuc tai diém d6 ” la ménh dé duing.
biéu nguaoc lai chua chac dung tuc la “Néu ham sb y = f(x) lién tuc tai xp thi né c6 dao ham tai
diém d6 7 1a ménh dé 1a ménh dé sai.
Vi du: Ham s6 y = |x| lién tuc tai x = 0 nhung khong c6 dao ham tai x = 0.
Chon dap 4n (C) O

Cho ham sb f (x) c6 dao ham trén tap s6 thuc. Tim hé thic dung.

A f(1) = lim LD =f D f(l) ® f/(1) = lim M.

x—1 X —

©f @)= hmf() @f’(l)—hm f(l).

x—1X —

o’ LOi gidii.
Ta c6 f' (xg) = lim M.

X—X( X — xO
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Chon dép an (A) O

Cho ham s6 f (x) lién tuc trén khoéng (a;b), xo € (a;b). Tinh f’ (xo) bang dinh nghia ta can
tinh

@11 oAx lim — @ lim & @hm

Ax—0 Ax Ax—0 Ay x—0 X
o’ LOi gidii.
A
Theo dinh nghia dao ham ta c6 f' (xp) = hm0 A—Z
Chon dap an O

S6 gia Ay cia ham s6 y = x> + 2x — 5 tai diém xp = 11a

(A) (Ax)? — 4Ax. (Ax)? + 4Ax. (©) (Ax)? — 2Ax. (D) (Ax)? + 2Ax — 5.

o’ LOi gidii.
Ay = f(1+Ax) — f(1) = (1 + Ax)? + 2(1 + Ax) — 5 — (—2) = (Ax)* + 4Ax.
Chon dap an 0
Cho ham s6 y = f(x) c6 dao ham théa man f'(6) = 2. Tinh gid tri ctia bifu thic
o @) —f(6) f ©6)
x—>6 X — 1 "
(A)2. O © = D) 12.

o LOi gidi.
Theo dinh nghia dao ham ctia ham s6 tai x = 6, suy ra lin% f(x) — f(6) — f (6) = f'(6) = 2.
X—
Chon dap an @ U
. ° A Ay > N A 3 N
Tinh ty so I ham so y = f(x) = 2x° theo x va Ax.
Ay _ 223 —2(Ax)° Ay ?
Y 2 2 Y 2
©= Ay = 637+ 6xAx +2(Ax)”. D =< Ay = 337 +3xAx + (Ax).
o’ LOi gidi.
Ta co

Ay = f(x + Ax) — f(x) = 2(x 4+ Ax)® — 223 = 6x2Ax + 6x(Ax)* + 2(Ax)°

Suy ra
Ay
Ax
Chon dap én (C) O
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| Cau28

C6 bao nhiéu ménh dé dung trong cdc ménh dé sau?

(1) Néu ham sb f(x) c6 dao ham tai diém x = x thi f(x) lién tuc tai xo.

(2) Néu ham sb f(x) lién tuc tai diém x = x( thi f(x) c6 dao ham tai x.

(3) Néu ham sb f(x) gian doan tai diém x = x thi f(x) khong c6 dao ham tai x.

Ao. 1. ©2. OF

o’ LOi gidii.
Ham s0 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém d6. Nhu vay, chi c6 hai ménh dé
dtng 1a ménh dé (1) va (3).
Chon dép an (C)

| Cau29

Cho céac khang dinh sau, c6 bao nhiéu khang dinh ding?

0

a) Mot ham s6 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém dé.

b) Néu ham sb lién tuc tai x( thi né c6 dao ham tai diém dé.

c) Néu ham s y = f(x) c6 dao ham tai xg thi né lién tuc tai diém do.

d) Néu ham sb y = f(x) gian doan tai xq thi n6 khéng c6 dao ham tai diém do.

A1, 2. ©s. D4

o’ LOi gidii.
Theo dinh ly vée quan hé gitra su ton tai ctia dao ham va tinh lién tuc ctia ham s6, khrfmg dinh a), ¢),
d) dung.
Chon dap an (C)

O
Khzfmg dinh nao sau day la dang?
(A) f'(xo) = lim w f'(x) = lim f(x) +f(x0)
@fl(xo) — lim f(x;c)) f(x) @f’(xO) _ hm f(x) f(xo)
X—Xg X0 foy %0
o’ LOi gidii.
Chon dap an @ -

Cho ham sb y= f(x) xac dinh trén (a;b) va xo € (a;b). Gia st cac gidi han (hiru han) sau ton
tai, gi6i han nao la dao ham ctia ham s6 y = f(x) tai diém xo

®hm (x)—f(xo). lim ﬂ @ lim =<2 @llm f(x) — f(xo)

X=X Ax=too Ax’ Ax—xg Ax’ x—0 X — X
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o’ LOi gidii.
Theo dinh nghia dao ham ctia ham s6 tai mot diém.
Chon dap an @ O

S6 gia Ay ctia ham s6 y = x? + 2x — 5 tai diém xp = 1 1a

(A) (Ax)? — 4Ax. (Ax)? + 4Ax. (©)(Ax)? — 2Ax. (D) (Ax)? + 2Ax — 5.

o LOi gidii.
Ta co
Ay = fA+Ax)— f1) = 1+ Ax)* +2(14+ Ax) —5+2
= (Ax)? + 4Ax.

Chon dap an O

| Cau3s 4

C6 bao nhiéu ménh dé dung trong cdc ménh dé sau?

(1) Néu ham sb f(x) c6 dao ham tai diém x = x( thi f(x) lién tuc tai xo.
(2) Néu ham sb f(x) lién tuc tai diém x = x( thi f(x) c6 dao ham tai x.

(3) Néu ham sb f(x) gian doan tai diém x = xq thi f(x) khong c6 dao ham tai x.
(A)o. 1. (©2. D) 3.

o L& gidi.

Ham s0 lién tuc tai mot diém c6 thé khong c6 dao ham tai diém d6. Nhu vay, chi c6 hai ménh dé
dung la ménh dé (1) va (3).
Chon dap an (C) O

Cho ham s6 y = f(x) xac dinh trén (a;b) va xg € (a;b). Gia st cac gidi han (hiru han) sau ton
tai, gi6i han nao la dao ham ctia ham s6 y = f(x) tai diém xo

@hm M lim & @ lim —. @hm fx) = f(xO)

X—Xo Ax=r4o00 AX’ Ax—xg A x—0 X — X0

o’ LOi gidii.
Theo dinh nghia dao ham ctia ham s6 tai mot diém.
Chon dép an (A) O

Cho ham sb (x) xac dinh trén thoa man hm M = 2. Két qua dung la
y= q &

A f'@2) =3. flx) =2. @ f’(x) = 3. D) f/(3) = 2.

o L& gidi.

Theo dinh nghia dao ham ctia ham s6 tai mot diém ta ¢
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Chon dap an @ ]

Z

HET:

LE QUANG XE - BT: 0967.003.131



g55= Trang B2 4. ONTAP CHUONG IX

4. ON TAP CHUONG IX

BAI TAP TRAC NGHIEM

BANG TO DAP AN TU LUYEN - PESO 1
Hoc sinh lam BTTL xong, t6 phuong dn diing. Budi hoc sau, ciing vdi GV kiém tra két qua.

1 1 OOO0O | 8 | OOOO |15 | OOOOD |22 | ®OOD |29 | ®OOO
2 | OO0 | 9 | OOO |16 | ®EOO |23 | ®WOOO |30 | GOOO
3 1 @O0 | 10| OO0 |17 | OO |24 | OO |31 | ®OOO
4 1 OO0 | 11 | OO | 18| ®EOO |25 | ®OOO |32 | ®OOO
5 1 @O0 | 12 | OO0 | v | OO |26 | ®OOO | 33 | ®OOO
6 | OOOO | 1B | OOOO |20 | ®OOO |27 | ®OOCO | 4 | ®OOO
7 1 OOO0 | 4 | OOOCO |21 | ©OOOCO | 28 | ®OOO | 3B | ®OOO
Quy tac tinh dao ham nao sau day la ding?
@(u—i—v)’:u’—v’. B) (uv) = u'v+uv'.
1\’ 1 u\’  w'o+uv
©G) == ®F) =-——
o’ LOi gidi.
Ta co

1\’ ! 1\’ 1
® (—) :—v—znén (—) = —— sai.
0 0 0 0

@ wu+9v) =u'+7nén (u+v) =u' - sai

u\'  wo—ud _ suN' uo+uv .
®(-) = 5 nén (—| = 5 sai.
v v v v
Chon dép an O

Cho ham s6 f(x) = x2 + sin® x. Khi d6 f’ (g) bing

@7‘(. ® 27 @7‘[-1—3. @7‘[—3.
o LOi gidi.
, B . 5 T T Lo (T T
Ta cé f/(x) = 2x + 3sin“x - cos x = f’ (E) —2-E+3sm (E) - Cos (E) = 7T
Chc_)ndépén@ O

Cho ham s6 f(x) = %xg’ — x? — 3x + 1. Tap nghiém ctia bat phuong trinh f(x) < 01a

(A)[1;3]. [—1;3]. ©[-3;1]. D) [-3;-1].
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o LOi gidi.

Ta c6 f'(x) = x* —2x — 3.
Dodé f'(x) <0 x> —2x—-3<0& —-1<x<3.

Chon dap an O

Cho ham s6 f(x) = v/& + 3u(x) véi u(l) = 7, u'(1) = 10. Khi d6 f'(1) bang

A1 6. (©)s3. D) -3.

o’ LOi gidii.
() = (4+3u(x))  3u'(x) =) = 3u'(ly  3-10
C2VA+3u(x) 2v4+3ux) O 2VA+3ul) 2V4+3-7
Chon dép an (C) [

Cho ham sb f(x) = x?>e~2*. Tap nghiém ctia phuong trinh f/(x) = 01a

(A) {0;1}. {—1;0}. (© {0} © {1}.

o LOi gidi.

Ta c6 f(x) = x?e 2~
fllx)=2x- e +(-2x) - x% e =2x- e ¥ —2x?. e = (2x — 2x%) e .
x=0

flx)=02x—2x>=0&2x(1—x) =0« L_l

Chon dap an @ [

=

0 , At oA B . : 7T 28 - 4 > : s
Chuyén dong cua mot vat cé phuong trinh s(t) = sin (0,87rt + §> v06i s tinh bang centimet va

thoi gian ¢ tinh bang gidy. Tai cac thdi diém van téc bang 0, gid tri tuyét dbi cta gia toc ctia vat
gan vdi gia tri nao sau day nhat?

(A)4,5(cm/s?). 5,5 (cm/s?). (©)6,3(cm/s?). (D) 7,1 (cm/s>).
o LOi gidi.

Ta c6

. 7T
s(t) = sin (0,87'[1? + 5) _
o(t) = /() = 0,87t cos (o,sm + 5) .
a(t) = ¢ (1) = — (0,872 sin <0,87rt n %) :

5 5
v(t)—O(:»St—%—4+Zk,(keZ). .
. 22 o 2 _ 2 . (2.2 E _ 2 . E

Khi do a (24 + 4k> (0,877)" sin [0,8% (24 + 4k) + 3] (0,877)" sin (2 + kn).

5 5 )
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Cho ham s6 y = x3 — 3x% + 4x — 1 c6 do thi 1a (C). Hé s6 goc nhd nhét ctia tiép tuyén tai mot
diém M trén do thi (C) la

(A)1. B 2. ©-1. (D) 3.

o L& gidi.

Tacoy =3x> —6x+4=3(x2-2x+1) +1=3(x—-1>+1>1
Hé s6 goc nhd nhét ctia tiép tuyén bang 1.

Chon dép an (A) O

Cho u = u(x),v = v(x) 1a cdc ham s6 c6 dao ham tai diém x thudc khodng xéac dinh. Phat biéu
nao sau day la dung?

@ (uo) = u'v'. (uv) = uv'. @ (uv) = u'v. @ (uv) = u'v +uv'.

o L& gidi.

Theo cong thic tinh dao ham ctia mét tich ta c6: (uv) = u'v + uv'.
Chon dap an @ O

Cho u = u(x),v = v(x) 1a cdc ham s6 c6 dao ham tai diém x thudc khodng xac dinh. Phat biéu

nao sau day la dung?
/

@(E)/ = %V(’ﬁv =o(x) # 0,0 =0'(x) #0.

(9 - Mwﬁv = v(x) # 0.
©(%> B WV(’M = ov(x) # 0.
© (%) - wvi v6i v = v(x) # 0,0" = v'(x) # 0.
o’ LOi gidi.
Theo cong thic tinh dao ham ctia mét thuong ta co: (%)l = W véiv = v(x) # 0.
Chon dap an @ .

Cho ham s6 y = x3 — 3x2. Tiép tuyén véi do thi ciia ham s6 tai diém M(—1; —4) c6 hé sb goc
bang

(A) 3. 9. (©) —-o. D) 72.

o L& gidi.

Hé sb goc cuia tiép tuyén véi do thi ham sé y = x® — 3x? tai diém M(—1; —4) 1a

Ta c6 f'(x) = 3x> — 6x.

Nénk = y'(—1) =09.

Chon dap an O
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Ham s6 y = —x% + x + 7 c6 dao ham tai x = 1 bang

(A) —1. 7. ©1. D) 6.
o L&i gidii.
Tacoy = —2x+1
Pao ham ctia ham s6 tai x = 11a y/(1) = —1.
Chon dap an @ O]

= 2

Cho hai ham sb f(x) = 223 — 22 + 3 va g(x) = 2> + % — 5. Bat phuong trinh f/(x) > ¢'(x) c6

tap nghiém la
(A) (—00;0] U [1; +00). (0;1).
@[0}1]- @(—oo;O)U(l;+oo).

o L gidi.
Ta c6 f'(x) = 6x> — 2x va g'(x) = 3x? + x.
Bat phuong trinh f/(x) > ¢'(x)
x>1

S6x2—2x >3 +x 3% -3x>0s <0

Véy S = (—o0;0) U (1; 4-0).
Chon dép an (D) O

i c6 dao ham la

! _ 1 _ ! _ —5
@y - (x+2)2 y (x—|—2)2 @y (x—|—2)2 @y - (x_|_2)2

5 £ X
Hamsoy =

o’ LOi gidi.
Dao ham ham sb y = X3
T A
X+ X X <(x —
T = = .
acoy’ = (x +2)2 (x +2)2
Chon dép an (C) O]
Ham sy = 1 c6 dao ham cép haitaix =11a

®y'm=7. y=-;  ©ywm=4 ©y"() =

o LS gidi.
/ ]‘ /! 2

Tacoy—( +1)2 y :m

Vay y"'(1) =
. . LE QUANG XE - DT: 0967.003.131
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Chon dap an @ O

BAI TAP TU LUAN

Tinh dao ham ctia cac ham s6 sau
B 2x——1)5. 2
a)y_(x+2 / DY = iy
¢) y=e-sin’x; d) y = log (x 4+ V/x)
o LOi gidi.

;L 5_(2x—1)4.(2x—1)'
yo= x+2 x+2
B 5.(2x—1)4'2(x—|-2)—(2x—1)
x+2 (x +2)?

_ (2x—1)4 5
N x 42 (x +2)?

Y
_ 25.(23( 1) . 1 ;
x+2 (x +2)?

, 2(x+1)—2x-2x  2—2x?

b) y (x2 + 1)2 (X2 1)2?

)y = e -sinx+2 e -sinx-cosx = e*- (sin2x+sin2x);

1
by Ve TTAA  ayEel
YT+ v0)Ini0 (x+v3)In10  2yx (x+ v/x) In10°

Xét ham s6 luy thita y = x* v6i a 1a s6 thuc .
a) Tim tap xac dinh ctia ham s6 da cho.

b) Bang cach viét y = x* = e*!"*, tinh dao ham ctia ham s6 da cho.

o LOi gidi.
a) © Vdia nguyén duong. Khi d6 tap xac dinh 2 = R.
® Vo6i a nguyén 4&m hodc a« = 0. Khi d6 tap xac dinh 2 = R\ {0}.
® Vi o khong nguyén 2 = (0; +0).

b) Bang cach viét y = x* = e*I"*, tinh dao ham ctia ham s6 da cho.

o _ o
_,ealnx:_,xoc.

X X

1
y/ — (lX . lnx)' . ezx-lnx — - - ewlnx —
X
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Cho ham sb f(x) = /3x + 1. Dat g(x) = f(1) + 4(x> — 1)f'(1). Tinh g(2).

o LOi gidi.
() = BGx+1) 3
2v3x+1 2V3x+1
f)=v3-1+1=2.
3 3
M= —2 =
= A1 4
3
g(x) =2+4(x2—1)- (Z)
Do d6 g(2) =2 +4(2% —1) - (Z) =11. O
Bai 4
Cho ham s6 f(x) = i—i Tinh £(1).
o LOi gidi.
o X—=1—(x+1) =2
fO=—Tw e
—2.2(x —1) 4
1 _ _
e e
Vi ham s6 khong xac dinh tai x = 1 nén khong ton tai f”(1). O

Cho ham s6 f(x) thod man f(1) = 2 va f'(x) = x?f(x) véi moi x. Tinh f"(1).

o LS gidi.

flx) =2 f(x) = f'(x) =2x- f(x) + x> f'(x) = 2x- f(x) + x2 - x%- f(x)
= ffM=2-1-f)+f1)=2-2+1*.2=6.

O
Viét phuong trinh tiép tuyén cta do thi ham sé y = x3 + 3x% — 1 tai diém c6 hoanh d¢ bang 1.
o LOi gidi.
y' = 3x% + 6x.
y'(1) =09.
y(1)=13+3-12-1=3.
Tiép tuyén ctia do thi ham sb y = x> + 3x% — 1 tai diém c6 hoanh do6 bang 1 1a
y=3=9(x—-1)&y=9x—-6
O
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Do thi hams6y = ; (a1a hang s6 duong) 1a mot duong hyperbol. Ching minh rang tiép tuyén

tai mot diém bat ky ctia duong hyperbol dé tao voi cdc truc toa do mot tam gidc cd dién tich
khong déi.

o’ LOi gidii.
y=,=7"Y=-2 ,
N .4 A . N a a ax a
Phuong trinh tiep tuyen tai M(xo;yo) lay = ——S(x—x0)+ — <= y=—-——>+—.
X X0 X0 X0
a . . 1 |2a . 2.
Suy ra dién tich tam gidc OAB1a S = 5 1%l | 2x¢ |= 2a® (khong déi). O
0
Hinh bén duéi biéu dién do thi ctia ba y
ham s6. Ham tht nhat 13 ham vi tri
ctia mot chiéc xe 6 t6, ham th hai 1a
ham ham biéu thi van tbc va ham thi a
ba lam ham biéu thi gia toc ctia 6 to b
dé. Hay xac dinh d6 thi ctia méi ham ¢
s6 nay va giai thich?
t
@)
o’ LOi gidii.

© V&i ham sb a, ta c6 a c6 thé nhan gia tri &m hodc duong (thé hién ting toc hay gidm toc ) tuy
thudc vao thdi gian t. Do d6 a 1a ham s6 biéu thi gia toc cta xe 6 to.

® V&i ham b, ta quan sat thdy b luon nhan gia tri duong va c6 thai diém b téng c6 thai diém b
gidm do d6 b 1a ham sb biéu thi van tdc.

@ Vé&i ham s6 ¢, ta quan sat thay do thi ham s6 ludn nhan gia tri duong va luén di 1én theo thoi
gian t, do d6 ¢ 1a ham s6 biéu thi quang duong.

Vi tri ctia mot vat chuyén dong thang dugc cho béi phuong trinh s = f(t) = t3 — 6t2 4 9t, trong
do t tinh bang gidy va s tinh bang mét.

]

a) Tinh van toc cta vat tai thoi diém t = 2 giay va t = 4 giay.

b) Tai thdi diém nao vat diung yén?

c) Tim gia toc ctia vat tai thoi diém t = 4 giay.
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d) Tinh tong quang duong vat di dugc trong 5 gidy dau tién.

e) Trong 5 gidy dau tién, khi nao vat tang toc, khi nao vat giam toc?

o’ LOi gidi.
s=f() =1 —6t2+9 = v(t) = f'(t) = 3t> — 12t + 9 = a(t) = f"(t) = 6t — 12.

a) Van toc ctia vat tai thoi diém t = 2 gidy la v(2) = f'(2) =3:22 - 12-2+9 = —3(m/s).
Van tbc ctia vat tai thoi diém t = 4 gidy la v(4) = f'(4) =3-42—12-4+9 =9 (m/s).

t=1
t=2.

b) Vat dung yén khi v(t) =0 < 32 -12t+9=0 <

c) Gia toc ctia vat tai thoi diém t = 4 gidy laa(4) = 6-4 —12 =12 (m/sz).
d) Téng quang duong vat di dugc trong 5 gidy dau tién la s = f(5) = 5% — 6-5% +9 - 5 = 20(m)
e) Trong 5 gidy dau tién, khi nao vat tang toc, khi nao vat gidm toc?

@ t =0= a(0) = —12 = —12. Do d¢ vat gidm tbc.
@ t=1=a(l) =6 — 12 = —6. Do d6 vat giam toc.

®@ t =3 = a(3) = 18 — 12 = 6. Do d6 vat tang tc.

]
Cho ham sb f(x) = x?> — 2x + 3 ¢6 d6 thi (C) va diém M(—1;6) € (C). Viét phuong trinh tiép
tuyén véi (C) tai diém M.
o’ LOi gidii.
Ta c6 f'(x) = 2x —2nén f'(—1) = —4.
Phuong trinh tiép tuyén ctia d6 thi (C) tai diém M(—1;6) 1a
y=f(-)x+1)+6<y=—4x+2.
]

Tinh dao ham ctia cac ham s6 sau

a) y =3xt—7x3+3x2 +1 b) y = B ) _4x—1
y= ) VY=

o Li gidii
Pao ham ctia cac ham sé sau 1a
a) y' = 12x% — 2122 + 6x.
b) i’ = 3(x? — x)*(x*> — x)' = 3(x* — x)*(2x — 1).
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, (Gx =1y -2x+1)—2x+1) - (4x—-1) 6
B (2x + 1)2 (x4 1%

)y

Tinh dao ham ctia cac ham sé sau

7

a) y= (x*+3x—1)¢%5 b) y = x3log, x.

o’ LOi gidii.
Pao ham ctia cic ham sb sau 1a
a) ¥ = (2x +3)e* + (x% + 3x — 1)e* = e¥(x% + 5x — 1).
3
xIn2’

b) ¥ = (%) -logyx + 23 - (log, x)' = 3x?log, x +

Tinh dao ham cua cac ham so6 sau

a) y = tan(e* +1); b) ¥y = V/sin3x; c) y =cot(l—2%).

7

o’ LOi gidii.
Pao ham ctia cic ham sb sau 1a

, (ex + 1)/ ex
a) y = g .
cos2(e* +1)  cos?(eX +1

,  (sin3x)’  3cos3x
24/sin 3x 24/sin 3x '
, (1—2%y 2% Inx

©osin?(1—2%)  sin®(1 —2%)’

b) y

Tinh dao ham cap hai ctia cac ham sb sau

a) y=x>—4x> +2x-3; b) y = x%e*.

o’ LOi gidi.
Pao ham cp 1 ctia cac ham s6 sau la
a) y =3x? —8x+2.
b) iy = 2xe* + x%e* = e*(2x + x?).
Pao ham cp 2 ctia cac ham s6 trén la
a) y’' =6x—8.
b) vy’ = e*(2x + x?) + (2 + 2x) = *(x* + 4x + 2).
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Mot vién séi roi tir dd cao 44, 1 m thi quang dudng roi dugc biéu dién béi cong thite s(t) = 4,912,
trong do t la thoi gian tinh bang gidy va s tinh bang mét. Tinh

a) Van toc roi caa vién soi luc t = 2; b) Van toc caa vién soéi khi cham dat.

o’ LOi gidii.
Tacos'(t) = 4,9 - 2t.
a) Van tbc roi ctia vién séiluc t = 21as'(2) =4,9-2-2 = 19,6 m/s.

b) Van tdc ctia vién séi khi cham dat.
Thoi gian vién soi roi tir do cao 44, 1 m den lic cham dat

4,91 = 44,1 suyrat =3 (vit > 0).

Van tdc ctia vién soi khi cham datlas’(3) =4,9-2-3 =29,4m/s.

Mot vat chuyén dong trén mot duong théng dugc xac dinh bdi cong thuc s(t) = 283 + 4t + 1,
trong d6 t 1a thoi gian tinh bang gidy va s tinh bang mét. Tinh van toc va gia téc cta vat khi
t=1

o’ LOi gidi.
Ta c6 s'(t) = 612 + 4, s"(t) = 12t.
Van toc ctia vatkhit =11as’(1) =6-1>+4 = 10 m/s.
Gia téc ctia vatkhit = 11as"(1) =12-1 = 12 m/s>. O

Dan s6 P (tinh theo nghin ngudi) cia mot thanh phd nho duge tinh theo cong thic P(t) =

500¢ Sl e e 11y , A a A A e iR
trong do ¢ 1a thoi gian tinh bang nam. Tim toc d¢ tang dan so tai thoi diém t = 12.

249
o LOi gidii.
P(t) = ( 500¢ )' ~(5008) (2 +9) — 500t (2 +9)"  500(£2 +9) — 100t - 2t  —500£> + 4500
£ 49 (2 +9)° (2 +9) (t2 +9)2
Toc do tang dan s6 tai thai diém ¢ = 12 1a P/(12) ~ —2,88 nghin ngudi/nam. O

N A 1 - ~2 ? 2 - . - 2 2 N - , - - -
Ham s0 5(r) = — ¢6 thé dugc su dung dé xac dinh stc can S cua dong mau c6 ban kinh r (tinh

theo milimét) (theo Bach khoa toan thu Y hoc "Harrison’s internal medicine 21st edition"). Tim
toc do thay ddi ctia S theo r khir = 0, 8.

o’ LOi gidi.
Tacé S'(r) = (l), = (Y =45 = —4
4 75
Tim toc d6 thay déi ctia S theo r khi r = 0,81a S(0,8) ~ —12,207. O
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Nhiét d6 co thé ciia mot ngudi trong thoi gian bi bénh duge cho bai cong thire T(t) = —0, 12 +
1,2t + 98,6, trong d6 T 1a nhiét do (tinh theo don vi do nhiét d6 Fahrenheit) tai thdi diém ¢ (tinh
theo ngay). Tim toc d6 thay d6i ctia nhiét do & thoi diém t = 1, 5.

o LOi gidi.
Tacé T'(t) = —0,2t +1,2.
Toc do thay ddi ctia nhiét do & thoi diém t = 1,51a T'(1,5) = 0,9. O

A 600 |, oo ieo . e S
Ham so R(v) = - © thé dung dé xac dinh nhip tim R cua mét nguoi ma tim cua nguoi do

c6 thé 14y di dugc 6000 ml mau trén mdi phtit va v ml mau trén méi nhip dap (theo Bach khoa
toan thu Y hoc "Harrison’s internal medicine 21st edition"). Tim toc do thay déi ctia nhip tim
khi lugng mau tim ddy di 6 mot nhip 1a v = 80.

o LS gidi.
Ta c6 R'(v) = —?%0.
Toc d6 thay ddi cta nhip tim khi lugng mau tim day di & mot nhip v = 80 1a R’(80) = —0,09375.
[l
Tim dao ham ctia m6i ham sb sau:
1
a) y=(¥*+2x) (x*-3x); b y=——; c) ¥y = 4x +5;
D250 = ©
d) y = sinxcos x; e) y = xe; f) y=In*x.
o LS gidi.

a) Taco
V= (R 2) (0 -3x) + (2 420) (30 - 3x)
= @r+2) (- 3x) + (x? +2x) (3x2 - 3)
= 5x* +8x3 —9x% — 12x.
Vay y' = 5x* + 8x3 — 9x2 — 12x.
b) Ta co

, —(—2x+5)
Y T (Coxtoap
2
T

2
A !/
V&Y = e

LE QUANG XE - BT: 0967.003.131



Chuong 9. DAO HAM N\ Trang <f

c) Taco

% (4x +5)’

2+/4x +5
Vax +5

y' = (sinx) -cosx+sinx - (cosx)’
= (COSX-COSX+sinx - (—sinx)
cos 2x.
Vay i’ = cos2x.
e) Ta co
Yy = () -e"+x- (ex)/
e’ +x-e
(1+ x)e™.

Vay y' = (1 +x)e".

f) Taco
Yy = 2-Inx-(Inx)
_ 2Inx
= =
2lnx
A /!
Vay y' = o
O
Tim dao ham cap hai ctia mdi ham s6 sau:
a) y = 2x* — 3x3 + 5x2; ) y = sin2x cos x; e) y = In(x +1);
b) y = 2, 2x+3
)y=3_,i d) y =e 243; f) y = In(e* +1).
o’ LOi gidii.
a) Taco

y/ — 2(x4)/ _3(x3)/+5(x2)/

8x3 — 9x2 + 10x.

y’ 8(x%) —9(x?) + 10(x)'.
= 24x%? —18x + 10.

Vay y" = 24x? — 18x + 10.
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b) Ta co
' —2(3 - x)/
y = Y
B —x)
- 2
- (B—w)7?
"o_ -2 ((3 - x)z)/
/ G-x
B 4
ERCEEYE
4
Vay /' = ———.
ay y (3 _ X)3
c) Tacod
y' = (sin2x)’ cosx + sin2x (cos x)’
= 2co0s2xcosx —sin2xsinx
Yy’ = 2[(cos2x) cosx + cos2x (cosx)'| — [(sin2x)’sinx + sin 2x (sin x)']
= 2[—2sin2xcosx — cos2x sin x] — [2 cos 2x sin x + sin 2x cos X]
—5sin2x cos x — 4 cos2xsin x
Vay y”" = —5sin2x cos x — 4 cos 2x sin x.
d) Taco
y/ — (_2x + 3)/e72x+3
= —2e 3
y// — (_2)(_2x + 3)/e—2x+3
4e72X+3'
Véy y// — 4e—2x+3.
e) Taco
r (x+1)
|
B 1
ox+1
" —(x+1)
Yy = 12
(x+1)
_ -1
(1)
-1
Vay /' = ——.
VTG
f) Ta co
ro_ (e* + 1)/
Y eX+1
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et 1
er+1 e t1
" (e*+1)

SRGER):

ex

@+ 17

/!

Vay y” =

| Bai 23

Van toc ctia mot chat diém chuyén dong dugce biéu thi bdi cong thire v(t) = 2t + t2, trong d6
t > 0,t tinh bang giay va v(t) tinh bang m/s. Tim gia toc tic thoi cda chat diém:

a) Tai thoi diém t = 3(s);

b) Tai thoi diém ma van tbc ctia chat diém bang 8 m/s.

o’ LOi gidi.
Ta ¢6 gia toc tuc thoila a = (v(t))’ = 2t + 2.
a) Tai thoi diém t = 3(s) ta dugc gia toc tic thailaa = (v(t)) =23+ 2 = 8(m/s?).

b) Tai thoi diém ma van tbc ciia chat diém bang 8 (m/s) tucla2t+ > <t =2,¢ > 0.
Khi do gia tbca = (v(t)) =2t +2=2-2+4+2 = 6(m/s?).

Mot con lac 16 xo dao dong diéu hoa theo phuong ngang trén mat phang khong ma sat, 6

phuong trinh chuyén dong x = 4 cos (Trt — 2?”) + 3, trong d6 t tinh bang gidy va x tinh bang

centimét.
a) Tim van tdc tic thoi va gia toc tic thdi cda con lac tai thoi diém #( s).

b) Tim thoi diém ma van toc tic thoi ctia con lac bang 0.

o LS gidi.

a) Van toc tirc thoi va gia tc tire thoi ctia con lac tai thoi diém ¢( s) 1a

2
v = x' = —4msin (nt— ?71)
2
a = v = —4r%cos (nt — ?71)

b) Thai diém ma van tdc tire thoi ctia con lac bang 0 1a

2
v = x'= —47Isin(7rt—?n) =0
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= sin(nt—zg) =0

& = %-}—k(s), (v6ik € IN)

HET.
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