Tran St Ting Pai sé 11

CHUONG V
PAO HAM

1. Pinh nghia dao ham tai mét diém
e Cho ham sd y = f{x) xac dinh trén khoang (a; b) va x, € (a; b):
x)—f(x . A
f'(xg) = lim M = lim =2 (Ax = x — X9, Ay = f(x0 + AX) — f(X0))
X—>X, X=X, Ax—0 Ax
~# Néuham s0 y = f{x) c6 dao ham tai x, thi n6 lién tuc tai diem do.
2. 'Y nghia cua dao ham
e Y nghia hinh hoc:
+ 7 (xo) 12 hé s6 goc cua tiép tuyén cta dd thi ham sb y = f(x) tai M (xy; £(x,)).
+ Khi d6 phuong trinh tiép tuyén ctia db thi ham s y = f{x) tai M (x,3y,) 1a:
) y=Yo =1 (x0)-(x = x9)
* Y nghia vt li: i i 7
+ Van toc tuc thoi cia chuyén dong thang xac dinh boi phuong trinh s = s(2) tai thoi diém
tolav(ity) = s'(ty).
+ Cudng d9 tue thoi cia dién lwong O = O(1) tai thoi diém 1, 1a I(ty) = Q'(1y).
3. Qui tac tinh dao ham

r— r_ n\y _ n—1 neN ’_ 1
“(CY=0 (xy =1 (") =n.x (M] (&)—2&
e (utv) = u' +v' w) = uv +vu (%j = u’v—zv’u (v+#0)

v
(ku) = ku' (lj’ __Y
= - = >

e Pao ham cua ham sb hop: Néu u = g(x) c6 dao ham taix 1 u’; va ham s y = f{u) co dao
ham tai u 13 y’, thi ham sb hop y = f{g(x) c6 dao ham tai x 1a: y,.=y,u,

4. Pao ham ciia ham s6 lwong giac

. sinx . sinu(x A
e lim =1; lim ) =1 (voi lim u(x)=0)
x>0 X x—x, u(x) XX,
1 ! ! 5 ! 1 !
e (sinx)' = cosx (cosx)' = — sinx (tanx) = 5 (cotx) =— 5
cos” x sin” x

5. Vi phan
o dy=df(x)=f'(x).Ax o fxy+Ax) = f(xy)+f'(xy)Ax
6. Pao ham cép cao

o F@=[r@l: o=l fOm=Lr""m] meNnz4
e Y nghia co hoc:
Gia tdc tic thoi cua chuyén dong s = f{2) tai thoi diém ¢y 1a a(ty) = (1)
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VAN PE 1: Tinh dao ham bang dinh nghia

Pé tinh dao ham ciia ham s6 y = f(x) tai diém xy bang dinh nghia ta thiee hién cdc bude:
B1: Gia swr Ax la so gia cua doi so tai xg. Tinh Ay = f(xg+ Ax) — f(xy).
B2: Tinh tim 2.

Ax—0 Ax

Bai 1: Dung dinh nghia tinh dao ham cua cac ham s6 sau tai diém dugc chi ra:

a) y:f(x):2x2—x+2 tai x, =1 b) y= f(x) =+3-2x taixe=-3

C) )/zf()c)=2x—+11 tai xo = 2 d) y =f(x) =sinx taixoz%
x_
2
e) y:f(x):%/; t'c_’liX():l f));:]"(x):Lx_|_1 t'c_’liX():O

Bai 2: Dung dinh nghia tinh dao ham cua cac ham s sau:
a) f(x):x2—3x+1 b) f(x) =x—2x

1
d) f(x):m

¢) f(x)=+x+1,(x >-1)
D f(x) = —

COS Xx

e) f(x)=sinx

VAN PE 2: Tinh dao ham bang cong thirc

Pé tinh dao ham ciia ham s6 y = f(x) bang céng thirc ta sir dung cdc qui tdc tinh dao ham.
Chu y qui tac tinh dao ham cua ham so hop.

Bai 1: Tinh dao ham cta cac ham so sau:

b) y :%— x+2x\/;.
X 3

¢) y = (x* =2)(1-x?%)

f y:wm%_l}

a) y =2x% —%x3 +2\/;—5

d) y = -Dx*-H(x2-9) ¢) y=(x?+3x)2-x)

3 2x+1 1+x—x
= h) v = D) v=
8 y=7"1 )Y =135, )y s
2 2 2
x°=3x+3 2x° —4x+1 2x
k) y=—""— hy=s—"—F— m) y =
x-1 x=3 x°-2x-3
Bai 2: Tinh dao ham ctia cic ham s6 sau:
a) y=(x>+x+D? b) y = (1-2x2)° ¢) y=(x*-2x2+1)"

e) y:(3—2x2)4

3 3
oo e

d) y =" -2x)

_ (x+1?
(x—1)°

Bai 3: Tinh dao ham cta cac ham so sau:

gy

a) y:\/2x2—5x+2 b) y:\/x3—x+2
d) y=(x-2Vx>+3 e) y=+/(x-2)°

c)y :\/x+\/;
f) y:(1+\/m)3
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x3

)y =, h y = 4x+1 i)y \/4+x2
x-1 \/x2+2

Bai 4: Tinh dao ham cta cac ham so sau:

) 2
a) y:( Sy ) b) y = x.cosx c)y= sin’®(2x +1)
l+cosx
d) y =+/cot2x e)y= siny/2 + x2 f) y=+/sinx+2x
g y= (2 +sin” 2x)° h) y :sin(cos2 xtan’ x) 1) y= 2sin? 4x —3cos’ 5x

2 1
l) y =tan2x +§tan3 2x +§tan5 2x

k) y = cos [\/\/54_1}

Bai 5: Cho n 1a s6 nguyén duong. Chirng minh rang:

n—1 -1

x.sin(n+1)x

x.cos(n+1)x d) (cos” x.cosnx)' = —n.cos" ™ x.sin(n+1)x

x.cos(n+1)x b) (sin” x.sinnx)' = n.sin”
n—l1

a) (sin” x.cosnx)' = nsin

¢) (cos” x.sinnx)" = n.cos

VAN PE 3: Phwong trinh tiép tuyén ciia do thi (C) ciia ham s6 y = f(x)

1. Phuong trinh tiép tuyén tai diém M(xy, yo) € (C) la: y =Y = ' (xg)(x—x;) (*)
2. Viét phuong trinh tiép tuyén véi (C), biét tiép tuyén cé hé sé géc k:
+ Goi x9 la honh d¢ ciia tiép diém. Ta c6: f'(x,) =k (¥ nghia hinh hoc ciia dao ham)
+ Gidi phwong trinh trén tim xy, roi tim Yo = f(x)-
+ Iﬁét phuwong trinh tiép {uyén theo cong thirc (*) )
3. Viet phuwong trinh tiép tuyén (d) voi (C), biét (d) di qua diém A(x,, y1) cho trudc:
+ Goi (xo, yo) la tiep diem (voi yy = f(xy)).
+ Phurong trinh tiép tuyén (d): y =Y = ' (xg)(x—x;)
(d) quaA(xl’ y]) g M- f(x()) (xl_xo) (1)
+ Gidi phwong trinh (1) véi dn la Xg, FOi tim Yo =JF(xy) va f'(xy).
+ Tu’ dé viét phirong trinh (d) theo cong thirc (*).
4. Nhac lgi: Cho (A): y = ax + b. Khi do:

+(d)/(A) =k, =a @) L) =k =t
a

Bai 1: Cho ham sb (C): y = f(x) =x* —2x +3. Viét phuong trinh tiép tuyén véi (C):
a) Tai diém thudc (C) c6 hoanh do xo = 1.
b) Song song v&i dudng thiang 4x — 2y + 5 = 0.
¢) Vudng goc véi dudng thang x + 4y = 0.
d) Vudng goc voi duong phan giac thir nhat ciia goc hop boi cac truc toa do.
2—x+x°

Bai 2: Cho ham sé y = f(x) =—1 (©).

a) Viét phuong trinh tlep tuyen cua (C) tai d1em M(2; 4).
b) Viét phuong trinh tiép tuyén cua (C) biét tiép tuyén c6 hé sd goc k = 1.
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3x+1

— (.

a) Viét phuong trinh tlep tuyen cta (C) tai diém A(2;-T).

b) Viét phuong trinh tlep tuyen cta (C) tai giao diém cua (C) véi truc hoanh.
¢) Viét phuong trinh tiép tuyen cua (C) tai giao. dlem cua (C) voi tryc tung.

Bai 3: Cho ham sé y = f(x)=

d) Viét phuong trinh tiép tuyén cua (C) biét tiép tuyén song song v&i duong thing

!
d: y=—x+100.
Y73

e) Viét phuong trinh tiép tuyén cua (C) biét tiép tuyén vudng goc v6i duong thing

A:2x+2y—-5=0.
Bai 4: Cho ham sb (C): y =x> —3x2.
a) Viét phuong trinh tiép tuyen cua d6 thi (C) tai diém I(1, -2).
b) Chirng minh rang céc tiép tuyén khac cua d thi (C) khong di qua 1.

Bai 5: Cho ham s6 (C): y = V1-x— x%. Tim phuong trinh tiép tuyén voi (C):
: 1
a) Tai diém c6 hoanh dd xo ZE.

b) Song song v6i dudng thiang x + 2y = 0.

VAN PE 4: Tinh dao ham cip cao

1. Dé tinh dao ham cdp 2, 3, 4, ... ta ding cong thirc:  y\"" = (y("_l))/

2. Pé tinh dao ham cap n:
e Tinh dao ham cdp 1, 2, 3, ..., tir d6 du dodn cong thire dao ham cdp n.
e Diing phwong phdp quy nap todn hoc d@é chirng minh céng thirc ding.

Bai 1: Cho hamsé f(x)=3(x+1)cosx.

a) Tinh f'(x), f"(x) b) Tinh f"(7), f"(g],f"(l)

Bai 2: Tinh dao ham cta cac ham s dén cap duoc chira:

a)yzcosx’ym b)y:5x4_2x3+5x2_4x+7’yn C)y:x_i,y”
X+
d) y=+2x-x%, y" e) y=xsinx, y" f) y=xtanx, y"
1
9 y=C2+D%y" b y=xC-dxd 44,y hy=g—"
Bai 3: Cho n la s6 nguyén duong. Chirng minh rang:
(n) n
1 —1)"n! . . . .
a) | — :g b) (s1nx)(”) — sin| x+ 2% C) (cosx)(”) — cos| x+ 27
1+ x 1+ x)™! 2 2
Bai 4: Tinh dao ham cép n ctia cac ham sb sau:
1 1 X
a) y=—-— b)y=—"— c)y=
x+2 X% —3x+2 x% -1
d)y:;x e)y:sin2x t)y:sin4x+cos4x
1+x
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Bai 5: Chirng minh céc h¢ thirc sau vdi cac ham so dugc chi ra:

a) {y:xsinx b) {yz ,2x—x2

xy"=2(y'=sinx)+xy =0 3.

yy"+1=0
y=xtanx _x—3
C){ 2 2 2 . d) Y x+4

VAN PE 5: Tinh giéi han dang lim Sinu(x)
X=X, u(x)
Ta st dung cdc cong thire lwong gidc dé bién doi va sir dung cong thirc
fim S0 i tim u(x = 0)
X=X, u(x) X=X,
Bai 1: Tinh céac gidi han sau:
. - ) e
2) lim s?n 3x b) lim COS X ¢) lim ta‘ln X d) lim COSX —sin x
x—0sin2x =0y x—0 sin5x T cos2x
4

1+sin x —cos x 1-sin x n sin(x—]

e) lim - f) im ——— g) lim (——x]tanx h) lim NP
x—0 1 —sin x —cos x n 2 m\2 K
x—)z(ﬂ_x x—)E ’Hg——cosx
2 2
VAN DE 6: C4c bai to4n khac
Bai 1: Giai phuong trinh f'(x)=0 voi:
a) f(x)=3cosx—4sinx+5x b) f(x)=cosx++V3sinx+2x—1
. ) 4 6
C) f(x):sm2x+2cosx d) f(x):smx—COS x_cos6 al
3T +x

e) f(x)=1-sin(zr + x)+2cos ) f(x)= sin3x—\/gcos3x+3(cosx—\/§sinx)
Bai 2: Giai phuong trinh f'(x) = g(x) voi:

a) {f(x) =sin* 3x b) {f(x) = sin> 2x

g(x)=sinbx g(x)=4cos2x—5sin4x
X
22X f(x):4xcosz—
5 f(x)=2x"cos 5 d) ) 7
g(x):x—xzsinx g(x)=80055—3—2xsinx
Bai 3: Giai bat phuong trinh f'(x)> g'(x) véi:
a) f(x):x3+x—\/5, g(x):3x2+x+\/5 b) f(x)=vx"-2x-8, g(x)=x
2
c) f(x):2x3—x2+\/§, g(x):x3+x7—\/§ d) f()c)zz,g()c):x—x3
X
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Bai 4: Xac dinh m dé cic bat phuong trinh sau nghiém dung véi moi x € R:

3
a) f'(x)>0 VvJi f(x):mxT—3x2+mx—5

mx 3 mx 2

b) f'(.X)<O VOl f(X):T_T+(m+1)x_15

Bai 5: Cho ham s6 y = x* —2x” + mx —3. Tim m dé:
a) f'(x) bang binh phuong ctia mdt nhj thirc bac nhét.

b) £'(x)= 0 v6i moi x.

mx } mx :

Bai 6: Cho ham s6 f(x)=— 3 —(3-m)x+2. Tim m dé:

a) f'(x)<0 voi moi x.
b) /'(x)=0 c6 hai nghiém phan biét cung dau.

c¢) Trong truong hop f'(x) =0 c6 hai nghiém, tim hé thire gifra hai nghiém khong phu thude

vao m.
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BAI TAP ON CHUONG V
Bai 1: Tinh dao ham ctia cic ham s6 sau:
a) y:x3(x2—4) b) y=(x+3)(x-1) C) y:x6—2\/;+2
1
d) y=+/x(2x* -1 e) y=(2x2 + )4x>—2x) ) y= +91x
X+
2
x°=3x+2 1 )
g y="—F"7r- h) y=— ) y=(3-2x%)°
2x-3 x°—=2x

Bai 2: Tinh dao ham cuia cac ham s6 sau:
a)y:\jx4—3x2+7 b)y:\/I—x2 c)y:\/x2—3x—2

1+x X x=3

d) y=—r—= e)y= f) y=
1-x 1-x?
Bai 3: Tinh dao ham ctia cic ham s6 sau:
a) y:sin(x3—x+2) b) y =tan(cosx) C) y:s1nx+ ‘x
X  sinx
d) y:m e) y:xcot(xz—l) f) y:cos2(x2+2x+2)

sin x —cos x

g) y=+cos2x h) y=cot® V1+x2 i) y=tan’(3x* +4x)

Bai 4: Viét phuong trinh tiép tuyén cua dd thi (C) cta cac ham s, véi:
a) (C):y=x>—3x%+2 tai diém M(-1,-2).
2
4x+5 . ..
b) (C):y= % tai diém c6 hoanh d¢ x, = 0.
X+

. . » . 1
¢) (C):y=~2x+1 bict hé¢ so goc cua tiép tuyen l1a k = EY

Bai 5: Cho ham s& y=x>—5x%+2 ¢6 dd thi (C). Viét phwong trinh tiép tuyén v6i dd thi (C)
sao cho tiép tuyén do:
a) Song song vdi duong thang y =-3x+1.

. 1
b) Vudng goc voi duong thang y = 7x -4,
¢) i qua diém A(0;2).

~ % Tinh gi4 tri cia f'(z} +f'(£).
\cos2x 6 3

, 1
b) Cho hai ham sd f(x) =sin* x +cos* x va g(x)zzcos4x. So sanh f'(x) va g'(x).

Bai 6: a) Cho ham s6 f(x)=

Bai 7: Timmdé f'(x)>0, VxR, voi:

a) f(x):x3+(m—1)x2+2x+1. b) f(x):sinx—msin2x—%sin3x+2mx
Bai 8: Chung minh rang f'(x)>0,Vx e R, voi:

a) f(x)=2x+sinux. b) f(x)z%xg—x6+2x3—3x2+6x—1.

Bai 9:
a)
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