PAO HAM

| CHUONG |

BAI 2: CAC QUY TAC TiNH PAO HAM

@ LY THUYET.

I. PAO HAM CUA MOQT SO HAM SO SO CAP CO BAN
1) Pao ham ciahamsd y=x"(nel ,n>1)

!

Ham sé y=x"(nell,n>1) cé dao ham tai moi xel va (X") =nx"".

Bang dinh ta ching minh dugc:

!

(c) =0 (c=const);
(x)' =1,vxell

2) Pao ham ciia ham sé y =+/x
Ham s6 y =Jx co dao ham tai moi X e(0;+oo) va (\/;) =—,
3. Pao ham ciia ham s lweng giac

sin x

Chu y: Gidi han cua

. sinx
lim——=1.

x=0 X

Néu XIi%nxwou(x)=0 thi lim )

a) Pao ham ciia ham sé Yy =sin X

A H J \ . . \ . 4
Ham s6 y=sInX c6 dao ham taimoi x e[l va (Slnx) =CO0S X|.

Ao e 1 A . a z . !
Doi voi ham s6 hop y=sinu va u=u(x) tacé |(sinu) =u’.cosu.

b) Dao ham ciia ham sé y = cos X

4 . . N\ 4 -
Ham so y =cosx c6 dao ham taimoi xell va|(cosx) =—sinx|.

Ko re1 J4 a . ! .
Doi v6i ham so hgp y =cosu va u=u(x) tacé |(cosu) =—u'sinu|.




¢) Pao ham ciia ham sé y =tan X

\ J4 ’ \ . . T \ 4
Ham s0 y=tanx c6 dao ham tai moi X¢E+k72' va |(tanx) =

cos® x|
‘. . / ’ !
Doi véi ham s6 hop y=tanu va u=u(x) taco |(tanu) =——|.
cos’u
d) Pao ham ciia ham s6 Yy = COt X
N , \ Do X ' 1
Ham s0 y =cotx c6 dao ham tai moi X # k7 va |(cotx) =——
sin® x
Ke  pe 1y A N . ! u’
Doi véi ham s6 hgp y=cotu va u=u(x) tacé |(cotu) =—-—
sin®u

4. Pao ham caa ham sbé mii

CA4c gi6i han dic bigt

1
+) )|(I_I’)TE)(1+X)X =e.

X
+) lim&=1_1
x—0 X
+) |ImM:1
x—0 X
, au() _ _ In[1+u(x)]
+) Néu limu(x)=0 thi lim&——=— - lim———2=1
X—>Xg X—>Xp u X X—>Xg U(X)
X xlna
+)I|ma 1_I|m[lna 1} Ina.
x—0 X x—0 X na
+lim Ioga(1+x) _ In(1+x)
X0 X HO xIna Ina

e

Ham 50\ = ¢" ¢6 dao ham tai moi x € R va (e') =¢"

Pl

Hims6y=a" (a>0,a# 1) c6 dao ham tai moi x € R va (a*) =a" Ina.

5) Pao ham cia ham s logarit

P

’ ; o > . . : < |

Ham s y = In x ¢6 dao ham tai moi x duong va (Inx)' =—.
X



o

Ham so6 y - logu x(a>0,a#1)co dao ham tai moi x dwong va (log, x)' =

xlna

1. PAO HAM CUA TONG, HIEU, TiCH, THUONG VA PAO HAM CUA HAM HOP
1. Pao ham cia tong, hiéu, tich, thwong
Gid sir cac ham so f = f (x),g =g (x) c6 dao ham tai diém x thudc khoang x4c dinh. Ta c6

(f+g)'= f'+q’;
(f-g) =f'-g;
(fg)' =f'.g+f.g;

(kf )' =k.f" (k =const);

Y flg-faq
[—] SR AL Ryt

g g

1) f
(Tj :—F.(f = f(X)iO)
2. Pao ham caa ham hep
Néu ham s6 u=g(x) c6 dao ham tai x 1a u,’ vahamsé y= f (u) c6 daohamtai u la y," thi
ham sé hop y = f(g(x)) c6 dao ham vy, tai x 1a y, =y, u;.

Tir d6 ta c6 cac két qua sau:

Pao ham cia ham s6 so cAp coban | Dao ham cta ham hop
thuong gap | (6 day u = u(x))

(xn)'zn.xn—l

WY=n.u""". u

-4

Jey=—]
(Vx) AB

Juy=2
(Vu . i

(sinx)' =cosx

(cosx)' =-sinx

(tanx) = -
cOS ' X

(sinu) =u'. cosu

(cosu) =—u'.sinu

(tanu) = =

cos™ u




!

(cotx) =~ (cotu) =—

D =iy
sin” x sin” u
(().\' )v — e,\' (ell )I = "l . ell

(a*)=a"lna (@) =u.a"lna

1 u

(Inx)' =— (Inu) =—

X u

(log, x)' = (log, u) =

xlna ulna

@ HE THONG BAI TAP TU LUAN.

Cau l: Tinh dao ham ciia Cac ham sb sau:

a.y:4x2—J_ by X— [ f

2 2
c. y=(x+i) +(x+lj dy=x+x+¥x+¥x+¥x
Ix X

Léi giai
1

11
2x X

a. y' =8x—

b. y=1+—

2J_ 3J—

2 2
C.y= X+ +[x+1j :x+2+1+x2+2+i2:> y’=1—i2+2x—£3
Jx X X X X X

1 1 1 1
+ + +
2\0x  3¥xz adf 53Xt
Cau 2: Tinh dao ham caa cac ham s6 sau:

a. y=(1-x)(1-2x)(1-3x) b. y:(x+\/§)(x2+x+1)

d y=1+

C. y:xz(x+4)3 d.y=(1—lj(x—xij e.y= (x3+3x)(2—x)

X

Léi gidi



a. y =(1-x)(1-2x)(1-3x) = (1-3x+2x* ) (1-3x)
=1-3x—3x+9x* + 2x* —=6x° =1-6x +11x* —6X°

=Yy =-6+22x-18x"

b. y:(x+\/§)(x2+x+l):x3+x2+x—x2 X — Xa/X —/x

5 3 1
SN VIPT-N vl
y 2 2 2%

c.y=x (x+4)3 =x° (x3 +12x° +48x+64) = x> +12x* +48x% + 64x°

y' =5x* +48x° +144x* +128x

1 1 1 1 2 3
d y=|1-—|| x-S |=x—-=S-1l+ ==y =1+ ———
y ( xj( xzj x? x* y x> x!

e. y:(x?’+3x)(2—x):2x3—x“+6x—3x2 =y =6x° —4x> +6—-6X

Cau 3: Tinh dao ham caa cac ham sé sau:

Ayl p oy XH2 X2 +4x-1
YT Y T s
g _ﬂ _1+x—x2f 3
AR} C1-x+x2 7 2x-1
Loi gidi
, 2
, 2x=1-2(x+2) 5
b. y'= — = 5
(2x-1) (2x-1)
] y,_(2X+3)(2X+4)—2(X2+4X—1)_4x2+14x+12—2x2—8x+2_2x2+6x+14
' (2x+3)° (2x+3)° (2x+3)°
1) -¥x
d y’=2\/; _ 1-x
(x+1)2 2\/§(x+1)2
2 , 2(—1+2x 2(1-2x
e.y= sl y' =- ( )2: ( )2
I-Xx+X (1—x+x2) (1—x+x2)
fly=—°
(2x-1)

Cau 4: Tinh dao ham cia cac ham sé sau:



o y={ro o ) by (|

3 %/ > \/ 2X_i+1
C.y=(X+2)1-x*+x*-1d. y=
(¥+2) o
6. y= Ix+2 (1+J_+3x)
T ()
Loi gisi

1 1 L1 )(x+&+w+w+w)“

a. y'=5/1+ 1
| 2\& 33/X72 Ix* 5Yx*

(x2+ x)'+ (1 thlj'
2\/X2—\/§ 3§/(1—X+1j

(x/iul—“lj

5 1 {x —2x(x+1)]
X= = 4
X
A I N {m+31_x+1]
2\/X2—\/; . X+1
31"
! —X—2
2X———= 6
y/=7 2\/; + X3 : ( Xz_\/;+31_x-|;1j
2\/X2—\/§ 3?/(1 x+1j
X

c. y’=(x3+2)'§/1—7+(x3+2)(31—x2)'+( x3—1)'

_9x 3y
' 3x231_ 2 3,9\
y' =3x231—x +(x + )313/(1_)(2)2 +2\/X3—1

(2X_12+1j (x+ x+\/x3—1)—(2x—12+1j(x+ x+\/x3—1)
X X

d. y'=

(e o)

'=(2+X23](X+ X+m)_(zx_xl j( 2Jx 2J3Lj
(T




NN +x+1—x.L

, X2 ex+1  2XP42X+2-2x2 =X X+2

ey = - _

( /x2+x+1)2 2 x2+x+1(x2+x+1)_2 x2+x+1(x2+x+1)
Cau5: Tim dao ham cta cac ham sb sau:
a.y =5sinx—3cos x. b.y =sin(x*—3x+2).
c.y=+1+2tanx.d.y=tan3x—cot3x.
Loi giai
a. Tacd: y' =5cosx+3sinx
b. Taco: y' = (x* —3x+2)".cos(x* —3x+2) = (2x —3).cos(x* —3x+2) .
c. Taco:

2
. (2tanx)  o?x 1

y = = = .
241+2tanx  24/1+2tanx  cos® x+/1+ 2tan x

d. Ta c6 cac cach thyuc hién sau:

Céch 1: Ta co ngay:

., 3 3 3 3 12

y = y = 2 +— 2 =3 2 = =" .
cos®3x sin“3x  sin®3x.cos’ 3x %sinzﬁx sin® 6x

Cach 2: Ta bién ddi:

sin3x cos3x  sin®3x—cos’ 3x 2C0s6X
- - = ' =—— =-2cot6X
cos3X sin3x €0S3X.5IN 3x Sin6x

12

= y'= .
y sin? 6x

Cau 6: Tinh dao ham cta ham sd:

1 11 1 /1 1 .
y=,|=+=,=+=,/=+=cosx voi xe(0;x).
2 2\2 2\2 2

Léi gidi

Bién d6i ham s6 vé dang:

11\/1111 111 1] ,x
Y= =+, =+ [5+=c0sX = ,|=+=,|=+=,[cos’ =
2" o\2 2V2 72 2 2\2 2\ 2
\/1 11 1 x \/1 1] ,x [1 1 x
= |=+Z,]5+=c0s= = ,|=+=,[cos’ S = [=+=cos=
2 N2 2" TN 7 T2 2%




2 X X
= ,[cos* = = cos—.
8 8

Do do y'= (cosgj

Cau 7:  Chimg minh rang;

=—=sin—.
8

1 X
8

a. Ham s6 y = tan x thoa man hé thiac y'—y*-1=0.

b. Ham s y = cot 2x thoa mén hé thirc y'+2y*+2=0.

Loi giai
a. Trudc tién, ta co:
y'= .
cos’ X
Khi d6, ta co:
Y-y’ -1 =—" —tan’x-1= —— - —L_ =0
COs™ X Cos” X Cos”™ X

b. Trudc tién, ta co:

2

sin?2x

Khi do, ta co:

y' +2y*+2=- +2cot? 2X+2 =— 2 + 2 =0
sin? 2x sin?2x sin?2x
ax _ebx

Cau 8:  Tim gidi han A:IXiLT(} "
Loi gidi
ax _ bx ax _ bx
Taco Aﬂimu:lim(ae 1—be 1]:a—b
=0 X x>0 ax bx
Vay A=a-b,
V2t Hiax
Cau9: Timgidi han A= leirg " ,
Loi giai
3 3
A_Iime\/2x+lfl_e~/173xfl i J2x+1-1 e“/ZHH—l_M—l em‘l—l
X0 X x>0 X 2x+1-1 x  3h-3x-1]
Taco IimLH:IimL =Iim#=1,
x—0 X x—0 X(\/m-i-l) X_)O\/m-f-l



o 2x1-1 eV g
Nén lim . -
x->0 X V2x+1-1

J1-3x-1 .

lim =lim

—3x -3
X HOX[WJFMH} HO[WJFMH}

3
31-3x -1 V11

1

Tacé lim =-1.
x—0

Nén lim . —_1.vay A=2.
o0 X Y1-3x -1 W
Cau10: Tim gii han A= lim——%
. O a = —.
Jienhe 0 x+1-1
Lsi gidi

—X
o0 x+1-1  0x+1-1 X

Taco lim—— :—Iim<\/x +1+1) -2

x—0 /X-I—l—l x—0

. -x e'-1
Nén lim : =-2.Vay A=-2,
o0 x+1-1" X Y
) . C(1+x)* -1
Cau 11: Tim gidi han AZIXIEQT
Loi gidi
 (1+x)* -1 In(1+x) ¥ _
A=I|mL =lima (Lt ).e =a.Viy A=a.
x>0 X x=0 X aln(1+x) '
A . e -1
Cau 12: Timgigi han A=lim— .
x-0 sin 2X
Loi gidi
X X
Aotim¥e L et 2 L all
0 §iN2X  x0 X 2(‘/ex +1) sin2x 4" 4
1+x)
Cau 13: Tim gidi han A= lim (—j .
X—=>+oo| x —1
Loi gidi

- (1+x) . .
A= lim (ij ,dat t=x-1, khi x — 4o thi t —>+00.

X—>+0o\ ¥ -1

t+1 t t
~ A= lim (Ej ~ lim E(#j _ lim 2 (14.2)2 _ o2

t—>+ t N t—+o0 t - t—o+o0 t



Viy A=¢’.

2
X
A S . e" —CosX
Cau 14: Tim gi¢i han A=lim———
x—0 X
Loi gidi
. 5 X
2 2 2z
e —cosx . [e -1 1-cosx e g 28I 2
A= ;=M ——+—— = + 2
x—0 X x—0 X X

1 3 3
S A=1+1= vay A=
2 2V ATY

-3x2 3 2

. e -1+ X

Cau 15: Tim gidi han Azllm—z.
x>0 In(1+x)

Loi gidi
e x| e X1 X 1-1+x°
A )8 e med) i) |
-3x? 2
Taco lim(-3) 11X __3

x>0 (—3x2) In (1+ xz)

1-1+xE -~ 2 1
Taco lim————+ =1lim 1 X - _=

0 In(1+x2) e S +(3/1+X2 )len(1+x2) 3

Nen A=-3-2=-10 vay A=-22.
3 3 3

n s6 hang
ataa+...+ aa...a

Cau 16: Tim gi¢i han A=1lim o

Léi gidi

n sd hang n sd hang a n s6 hang
a+aa+aaa+..+aa.a =a|l1+11+111+...+111...1 =9 9+99+999+...+999...9 |.

= 2(10-1+102 ~1+10° ~1+..+10" 1) —é{wn} ,
9 9| o9

n so hang

10(10" -1 10(10" -1
Tacélima+aa+"'+ aa...a —1im a [ ( )n]_“mgl ( ) n]

10" 9.10" 9 910" 10"



0(10" —
Mat khac IimM:lO

910" 9
n 2\ 1 1 n
Va nSCr?‘FC%—F...—FC: =2" 30£1on S(E] 25—n, ma Iim5—n=0 :>Iim10n =0.
. In(1+3x)
Cau 17: Tim gidi han L= legt}m'
Loi gidi
In(1+3x° In(1+3x° 3In(1+ 3x? v )2
Tac6 L:nmgznm(__z) L 2 2 ) (sinxV'|_3,
x>0 1-c0s2Xx x>0 2sin°X 2 x>0 3X X 2
A . o . 6X_3X
CAu 18: Tim giéi han L=|XI£T(')1 In(1+6x)—In(1+3x)
Loi gidi
3 X - In(1+6 In(1+3
Tacs L =lim——> _lim( 8213 =1).[In@+6x) In(1+3x))
0 In(1+6x)—In(1+3x) =0( X X X X
1
:(In6—ln3):(6—3)=§ln2.
. e_zxz—\3/1+ x?
Cau 19: Tim gidi han L=I|ng In(l 2) :
x> +X
Léi gidi
i@ e (e 1 e 1) InfLexd)
- 2 - 2 2 : 2 '
x—0 |n(1+x ) x—0 X X X
e 1 1 In(1+x2) 7

0 —2x° i/(l+ x2)2 1% 41 X 3

In(sin x +cos x)

Cau 20: Tim gidi han L= leLrg

X
Loi gidi
. __In(sinx+cosx) . 2In(sinx+cosx) . In(sinx+cosx)’
Taco L=Iim =lim =lim
x—0 X x—0 2X x—0 2X
In(1+sin2x .| In(1+sin2x) si
=IimM:I|m ( - ).sm2x =1,
x—0 2X x—0 sSin 2x 2X



_In(YBx+1+1)-In(Vx+1+1)
Cau 21: Timgigi han L= IXILYOI " :

Léi gidi

L i In(\/3 3x+1 +1)—In(ﬁ+1) . In(\3/3x +1 +1)—In 2—[In(ﬁ+1)—ln 2} |

x—0 X x—0 X

_ ; ) ) _
In[1+‘3xj2L1 1] In[‘x+2l 1+1}

>

=lim -
x—0 X X
i1, ¥3x+1-1 inl 1.1 3X
_ 2 _ 2 w3/(3x+1)2 +R3x+1+1 1
Taco lim =lim 5 1 e - =
X - (3/(3x+1)2 +\3/3x+1+1)
3 2 (5/(3x+1)2 +\3/3x+1+1)
In VX 1-1 1 1 X
2 "ot 1
va lim X =1 x+1+ X 4
To(Wx+141) s ——
( e )2 JXx+1+1
VLol 11
2 4 4

Cau 22: Tinh dao ham cua ham sé y = 22,
Loi giai

y=2""2=y'= (x2 + 2)' 22 In2=2x2""2In2=x2""In2.
Cau 23: Tinh dao ham caahamsé y = (x2 + 2x)e" .
Lo giai
y :(x2 +2x)eX = y'=(2x+2)e"+(x* +2x).&* =(x* +4x+2)e",
Cau 24: Tinh dao ham cta ham sé y = xe™ .
Lo giai
y=xe"=y=e"-xe  =(1-x)e™.
Cau 25: Tinh dao ham ciia ham s§ y =e*?cosx .
Lo giai

x2-2

y=e2cosx = y'=2xe" ?cosx—e* Zsinx =(2xcosx—sinx)e



3X _ 3—X

Cau 26: Tinh dao ham cta ham sé Y =

IF+37
Loi giai
3_3* . (3In3+37In3)(3"+3™)-(3"-37)(3"In3-37In3)
Y=Y =Y = 5 .
3 +3 (3X+3—x)
X —X 2 X —X 2
_(3 +3 ) —(3 ~3 ) i 43
(3 +37) (3 +3™)
Cau 27: Tinh dao ham cia ham sé y = cos x.e™™ .
Loi gidi
tan x ! H tan x l tan x tanx( 1 H )
Yy =COS X.e = Yy =-SInXe + COS X. 3 .e =€ —=SINnX |,
COS™ X COS X
Cau 28: Cho ham sb f(x)=em.T|'nh f'(1).
Loi gidi
Sir dung cong thirc: (e’ )' =u'e".
N NG
N oy X8 o ery B
f(x)=e = f'(X)=——.Vay f'(1)=—.
(4 (=2 vay ()=

Cau 29: Chung minh ring, néu y =e® +2e™ thi y""—y"-2y'=0.
Loi giai
Taco yr — 2e2x —2e* , yu — ( y,)' _ 4e2x +2e7% : ym — (y,,)’ _ 8e2x —2e7¥ .
Suyra: y"'-y"-2y'=0.
Cau 30: Chohamsé y=In(cosx). Véi diéu kién ham so da cho, tim dao ham ctia ham s do.
Loi gidi

Phan tich: Sir dung céc cong thfxc:(ln|u|)' = %; (cosx) =-sinx.

!
., (cosx) —sinx
Pao ham: Y = = =—tanx,
COSX  COSX

Cau 31: Chohamsd y=In (x2 +4/ %2 +1) . V6i diéu kién ham sb da cho, tim dao ham cua ham sé do.

Léi gidi

Phan tich: Sir dung céc cong thuc: (Infu]) = UU; (\/U)’ = % .
u



’
X2 +1 X

el e (o)
X+

—

(

N

!’

X% +4/x? +1) [ 1 _ _ |
X2 +4/x% +1 X2+ x2+1 X2 +AIx%+1 (x2+«/x2+l)«/x2+1

Pao ham: y'=

@ HE THONG BAI TAP TU LUAN.

VIET PHUONG TRINH TIEP TUYEN

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Pao ham ciia ham sb y = f(x) tai diém x, 1a hé s6 goc cua tiép tuyén cia do thi ham sé tai
M, (xo;f(xo)) . H¢ s6 g6c cia tiép tuyén ciia db thi ham s6 tai diém M (x;y,) 1 k= f'(x,).
Phuong trinh tiép tuyén cua ham so tai diém M, c6 dang:
y :f'(xo)(x—x0)+f(x0)
Chohamsé y = §—+i c6 do thi (C). Tiép tuyén cua (C) tai giao diém ctia (C) véi truc tung co

phuong trinh la
Loi giai

Giao diém ctia do thi (C) va truc tung 1a M (0;-1).

Phuong trinh tiép tuyén cua (C) tai M (0;-1).
y=Yy'(0)(x-0)-1=-2x-1.

Phuong trinh tiép tuyén caa do thi ham sb y =—x®+2x—1 tai diém M (1;0) la
Loi giai
Tacd y'=-3x*+2.,
Phuong trinh tiép tuyén caa d6 thi ham s§ y =—x®+2x—1 tai diém M (L;0) la:,
y=yY'@Q(xX-1)+0=-x+1.
Viét phuong trinh tiép tuyén cua do thi ham sé y = x* tai diem (-1;-1).
Lo giai
Taco y'=3x*= y'(-1)=3. Phuong trinh tiép tuyén la y =3(x+1)-1=3x+2.
Viét phuong trinh tiép cua duong cong y = x° tai diém (-2;-8).
Loi giai
Taco y'=3x°.

Khi d6 hé s6 gdc cua tiép tuyén tai diém (-2;-8) 1a y'(-2)=12.



Cau 5:

Céau 6:

Cau 7:

Cau 8:

Cau 9:

Phuong trinh tiép tuyén can tim la: y =12(x+2)-8 < y=12x+16.

Cho ham s6 y = x* —3x+1. Viét phuong trinh tiép tuyén véi d6 thi ham sé tai giao diém cua d6
thi ham sb vaéi tryc tung.
Loi giai

y'=3x*-3.

Do thi ham s6 cét Oy tai diem A(X,;Y,) = %, =0=y, =1.

Goi tiép tuyén (d) tiép xtc do thi ham sb tai diem A(0;1)

=Heé s goc k=y'(x,)=y(0)=-3

= Phuong trinh tiép tuyén (d): y=-3(x-0)+1<> y=-3x+1.

Cho ham s6 y = x* +2x’ ¢6 d6 thi (C). Phuong trinh tiép tuyén cua d6 thi (C) tai M (1;3) 1a
Loi gidi

Tact: y =4x*+4x=y'(1)=8.

Phuong trinh tiép tuyén cua do thi (C) tai M (1;3) la

y=8(x-1)+3< y=8x-5.

Tiép tuyén cua do thi ham s6 (C):y=x’—3x+1 tai giao diém cta (C) véi truc Oy c6 phuong

trinh 1a:
Loi giai

Tacd y' =3x*-3.

Giao diém M cua dd thi ham s6 (C) vei truc Oy la x, =0=y, =1.

Hé sb gdc cua tiép tuyén tai M (0;1) Ia: k =y'(0)=-3.

Phuong trinh tiép tuyén tai diem M (0;1) 1a: y =k(x—X;)+Y, < y=-3x+1.

Viét phuong trinh tiép tuyén caa do thi ham sb y = 4x® —6x? +1 tai diém c6 hoanh do X =1.
Loi giai

Taco y' =12x*-12x=y'(1)=0.

Taco x,=1=y,=-1.

Phuong trinh tiép tuyén caa d6 thi ham s y = 4x® —6x% +1 tai diém c6 hoanh do x=1 Ia

y=-1.

Goi M 1a giao diém cua do thi ham sé y= X—+; Véi truc hoanh. Phuong trinh tiép tuyén cua do
X —_

thi ham sb trén tai diém M 14
Loi giai



Céu 10:

Cau 11:

Cau 12:

Hoanh do diém M 1a nghiém cia phurong trinh 2"

nén y'(-1)=- L

Do d6 M (-1;0). Mat khéc, y'=— 3

3
(x-2)°

Phuong trinh tiép tuyén tai M 1 y:—%(x+1)+0<:>3y+x+1=0.

Cho ham s y =x*+3x+4 c6 do thi (C). Hé s6 goc k (k >0) cua tiép tuyén voi do thi (C)tai
diém c6 tung d6 bang 4 1a:

Loi giai
x=0

Ta c6 hoanh d¢ tiép diém cua tiép tuyén la nghiém cua phuong trinh x> +3x+4=4 < { 3
X=-

Taco y'=2x+3.
Véi x =0 hé s6 goc cua tiép tuyén la k =y'(0)=3.
Véi x = -3 hé s6 gc cua tiép tuyén la k = y'(-3) =-3.
Chohamsé y = f(x) c6 dao ham liéntuctrén [ , théaman 2 f (5—x) + xf (x) = 2x . Viét phuong
trinh tiép tuyén cua do thi ham sé y = f (x) tai diém c6 hoanh do 14 5.
Loi gii
Thay x=0 vao 2f(5—x)+xf (x) =2x tadugc 2f(5)=0= f(5)=0.
Thay x=5 vao 2f(5—x)+ xf (x) =2x tadugc 2f(0)+5f(5)=10= f(0)=5.
2f(5-xX)+xf(X)=2x=22T'G-x)+ F(X)+xf'(X)=2 (*).
Thay x=0 vao (*) tacoé -2f'(5)+ f(0)=2= f'(5) =g.
Vay phuong trinh tiép tuyén cta do thi ham sé y = f (x) tai diém c6 hoanh d6 1a 512
3. 15

' _E _ _9°,
y=f(5)(x—5)+f(5)—2(x 5)+O—2x 5

Cho ham sé y = f (X) c6 dao ham lién tuc trén [ , thoaman 2 f (3x—3)+ f (6—-3x) =3x" —5x
. Phuong trinh tiép tuyén ciia dd thi ham s6 y = f (X) tai diém c6 hoanh d¢ bing 3 1

Loi giai
2f (3x—3)+ f (6-3x)=3x"-5x.
Phuong trinh tiép tuyén cua db thi ham sb y = f (X) tai diém c6 hoanh do bang 3 c6 dang
y=f'(3)(x-3)+f(3).
Thay x =1 vao ta dugc: 2f (0)+ f(3)=-2.

Thay x =2 vio ta dugc: 2 (3)+f (0)=2.

Tuvasuyra f(3)=2.



Lay dao ham hai vé cua ta dugc 6f'(3x—3)-3f'(6-3x)=6x-5.
Thay x =1 véo ta dugc: 6'(0)-3f'(3)=-5.

Thay x =2 vio ta dugc: 6f'(3)-3f'(0)=7.

Tuvasuyra f'(3)=1.

Vay phuong trinh tiép tuyén cua db thi ham s6 y = (X) tai diém c6 hoanh d¢ bing 3 Ia
y=1(x-3)+2=x-1.

Cau 13: Chohamsé y = f(X) luén duong Vx > 0 va thoa man didu kien f*(2x)—xf?(4x-1)=x. Viét
phuong trinh tiép tuyén cua do thi hamsé y = f (X) tai diém c6 hoanh d¢ bang 1.
Loi giai
Goi d latiép tuyén cua do thi ham s6 y = f (X) tai diém M (L f (1)).
Suyrad:y=f'(1).(x-1)+f(1).

Xét didu kien: f*(2x)—xf?(4x-1)=x.
+) Cho X:% ta duoc:
P -T2 (1) =2 e 2 (1) F2(1)-1=0 L e .
2 2 =-=(L)
+) Pao ham hai vé cua ta duoc:
81°(2x).f'(2x)—[ £ (4x—1)+8x.f (4x—1).f'(4x-1)]=1.
Thay x:% vao diéu kién duoc: 8f3(1).f'(1)— fz(l)—4f (1).]”(1):1.
Lai c6 f(1)=1khido6 tro thanh: 8.1.f'(1)-1-4.1.'(1) =1 < f’(1):%.
Suy ra phuong trinh ctia d la yzé(x—1)+1.
Ay 4 A I , X \ 1 1
Vay tiép tuyén d c¢6 phuong trinh 1a y=5x+5.

Cau 14: Cho cac ham sé f(X), g(X) c6 dao ham trén | vathoa man f(2x+3)=g(x)+x*—2022x
véi moi xe . Biét f(5)=f'(5)=-2023. Tiép tuyén cua d6 thi ham sé y=g(x) tai diém c6

hoanh do X =1 c6 phuong trinh 1a
Loi gidi



Céu 15:

Cau 16:

Cau 17:

Taco f(2x+3)=g(x)+x*—-2022x = 2f'(2x+3)=g'(x)+2x-2022.
Tachon x=1
2f'(5)=g'(1)+2-2022  [g'(1)=-2026

{f(S)—g 1)+12 - 2022 ‘D{g(l):_z |
Tir do phuong trinh tiép tuyén cua dd thi ham sb y=0g(X) tai diém c6 hoanh do x =1
lay=9'(1).(x-1)+g(1) ©y=-2026(x-1)-2 < y=-—2026x+2024.
Cho db thi ham s6 (C):y = x* —2x+2023 va duong thang (d):y =2x+7. Viét phuong trinh
tiép tuyén cua (C) biét tiép tuyén song song véi (d):y =2x+7.

Loi gidi

Goi diém M (x,;y,) 1atiép diém cua tiép tuyén va dd thi (C).
y'=2x—2 suy rahé sé goc k = y'(x,)=2x, —2.
Mat khac tiép tuyén song song véi duong thang (d):y =2x+7 =k =2
S 2%, —2=2 X =2=Y,=2023 suy ra M (2;2023).

Vay phuong trinh tiép tuyén c6 dang: y = 2(x—2)+2023=2x+2019.

Phuong trinh tiép tuyén cua (C):y =2x"-3x* -1 biét tiép tuyén song song véi duong thing
d:y=12x+20221la

Loi giai
x=-1
X=2

Hoanh d6 tiép diém la nghiém cua phuong trinh: 6x* —6x=12 < x> —x-2=0< {
Vi x =—1 suy ra toa do tiép diém M (—=1;,—6)do d6 phuong trinh tiép tuyén d : y —12x+6.
Véi x =2 suy ra toa do tiép diém N (2;3) suy ra phuong trinh tiép tuyén 1a: d, :y —12x—21.
Phuong trinh tiép tuyén cua (C):y=x"+2x" -1 biét tiép tuyén vudng géc vai dudng thing
d:y =X _2022 la
8
Lo giai
T4 e A 7 e \ 2 X A 1
Vi tiép tuyén vudng goc véi duong thang d @y = _5_2022 nén Ky “5)” -l<k, =8
Hoanh d tiép diém I1a nghiém cuia phuong trinh: 4x% +4x=8 <> x®+x-2=0< x =1
Véix =1 suy ra toa do tiép diém M (1;2),

Phuong trinh tiép tuyén 13 y =8x—6.



Cau 18: Cho duang cong (C):y=x>-3x"-2x—1 va duong thing d:2x+y+1=0. Tiép tuyén cua
dudng cong (C) vasong song véi d c6 phuong trinh 1a
Loi giai
Ta c6 duong thang d : 2x+y+1=0<> y=—2x—1.
Tiép tuyén song song voi d nén phuong trinh tiép tuyén c6 hé s6 goc 1a k = 2.

Goi X, 1a hoanh d6 cua tiép diém.

X, =0

Khi d6 y’(xo)zk<:>3x§—6x0—2=—2<:>3x§—6x0=O<:>[X _o
=

Véi X, =0=M (0; —1), phuong trinh tiép tuyén la: y = —2x—1 tring véi d .
Véi X, =2=N (2;—9) , phuong trinh tiép tuyén 1a: y = —2x 5.

Cau 19: Cho hamsb y=x®—3x*+2 c6 d thi (C). Viét phuong trinh tiép tuyén ctia d6 thi ham s6 (C)
biét tiép tuyén song song v6i dudong thing y =9x+7.
Loi giai
Xéthamsé y=f (x)=x-3x*+2.
Taco: y' =3x* —6x.

Vi tiép tuyén song song v6i dudng thing y =9x+7 nén
=-1
0

! 2 2 X
f'(%)=9 < 3x —6x,=9 < 3x—6x,-9=0 < ‘3"
)=

Véi x, =—1=>y, =—2. Phuong trinh tiép tuyén la y =9(x+1)-2< y=9x+7
Véi x, =3=y, = 2. Phuong trinh tiép tuyén la y=9(x-3)+2< y=9x-25,

Cau20: Chohamsé ¥ =X +3X" c6 b thi (C) vadiém M (m;0) sao chotir M vé duoc 3 tiép tuyén dén
dd thi (C) trong d6 c6 hai tiép tuyén vudng goc véi nhau. Khi d6 tim m.
Loi giai
Tacé y'=3x"+6x.
Phuong trinh tiép tuyén A ciia dd thi (C) tai A(x;x;+3x7) la:
y:(3x§ +6x0)(x—xo)+x§+3x§.
M (m;0) € A <> (3x] +6X%, ) (M=%,)+X; +3X; =0 < X, [ (3% +6)(M=X, )+ X +3%, |=0

X, =0
= 2% +(3-3m)x, —6m=0 (%)



Do y'(0)=0 néndétrr M vé duoc 3 tiép tuyén dén dd thi (C) trong d6 co hai tiép tuyén vudng
g6c Vvoi nhau thi phuong trinh (*) phai c6 2 nghiém phan biét X, X, khac 0 va thoa man diéu
kien y'(x,).y'(,) =-1

A>0O 9m*+30m+9>0

<1-6m=0 & 49(%%, )" +18%%, (X, + %, ) +36xx, =-1 (1)
(3 +6x)(3x; +6x,)=-1  |[m=0

3m—
Vi X, X, 1a nghiém cua phuong trinh (*) nén theo dinh li Vi-et, ta co X% T2 .
X X, =—=3m
m<-3 m<-3
m>%1 m> 2t
Do do (1)< 9.9m2—54m(3m_3j+36.(—3m)=—1<:> m#0 <<m=—.
m=0 m=i 7
27

Cau21: Cho hamsé ¥ =X +3X"—6X+1 c6 dé thi (C). Viét phuong trinh tiép tuyén cua db thi (C)
biét tiép tuyén di qua diém N(0;1) va hoanh d¢ tiép diém la sé thuc am.
Loi gidi
Goi M (Xy;Y,) la tiép diém
Tacoé: §' =3x*+6X—6.
Phuong trinh tiép tuyén cua do thi (C)tai diém  M(x;Y,) c6 dang:
y = (32 +6%, —6)(X—X,) + X +3x%; —6%,+1
Vi tiép tuyén di qua N(0;1) nén ta co:

x,=0 (loai)
1= (3% +6%, —6)(—%,) + X +3x. 6%, +1 © 2% +3x =0 &

X, = —E(théa mdn)

iy 3 107 , 33
Vol X0=—E:>y0=?,y(xo)=—7.

= e 33 3) 107 33
Phuong trinh tiép tuyén can tim la: yz—I X+2 +—=——X+1,



Cau 22:

Cau 23:

Vay phuong trinh tiép tuyén can tim 1a y = _% X+1.

Cho ham s Y =X*-2X" co dd thi la (C). C6 bao nhiéu tiép tuyén ctia db thi (C) di qua gdc toa
do?
Loi giai

Goi M (X,;Y,) 1atiép diém cua tiép tuyén véi dd thi (C).
Tacoy =4x"—ax= y'(%) = 4% = 4% Yo =X —2X.

Phuong trinh tiép tuyén A cta (C) tai M (%;;¥p) 1a: y = (45 —4x, )(x—%,)+ X5 —2X]

Tiép tuyén di qua g6C toa do nén
X, =0
(4% = 4% ) (=% )+ X —2% =0 = X} (-3x; +2) =0 = 4.
X, =+~
3

Véi % =0,taco ¥, =0, y'(0)=0. Phuong trinh tiép tuyén Ia: y = 0.

8 y,L\/E]: 46 46

6 . .
V6i X, = 3 taco y, = ~9 EN Phuong trinh tiép tuyen la: Y = _TX .
6 (6] 46 o 46
V6i X% =-—.1acd y, =—g, y [?J:T Phuong trinh tiép tuyén Ia: y=T\/_X.

Vay c6 3 tiép tuyén cua db thi (C) di qua gdc toa do.

Cho ham s6 y = 3 +12(C), c6 bao nhiéu tiép tuyén cuia do thi (C) cat truc Oy,Ox lan luot tai
X+
hai diém A va B sao cho dién tich tam giac AOB bing 2?

Loi gidi

Tap xac dinhham s D=0 \{-1}. Taco y'=

(x+1)2 '

. . N o 3X, + 2 X
Phuong trinh tiép tuyén d cua do thi ham so tai diem M (Xo; o ¥ je(C) la:

X, +1

1 3X, +2 1 3X 2 +4x +2

d:y= X—X, )+ —2 hay d:y= X 4 —2 0 .
Y ey T o MY Y Gy

2
Puong thang d cat Oy tai hai diém A[O; Xy 4% +2 +4X°2+2

0

(o +) J Va cit Ox tai B(—(3x02+4x0+2);0)



1 1

2
Ta G S0 = - OAOB =7 3 +4% +2

[3%2 +4%, +2| =2 = (3%, + 4%, +2) =4(x, +1)

2| (% +1)
X, =0
3% HAx 4222642 _ |3% +2%,=0e) 2
3,2 + 4%, +2=—2%, —2 ° 3

3X,’ +6%, +4=0(VN)

V6i x, =0= phuong trinh tiép tuyén d 1y = x+2.

. 2 N £
Véi x, = 3 = phuong trinh tiep tuyén d :y =9x+6.
Vay ¢ 2 tiép tuyén cua do thi ham sb thoa méan bai ra.

Cau24: Chohamsé y= X—+i c6 do thi 1a duong cong (C). Lap phuong trinh tiép tuyén cua do thi (C)
X_
sao cho tiép tuyén nay cit cac truc Ox, Oy lan luot tai cac diém A, B sao cho OA=20B.
Loi giai
Gia sir d 14 tiép tuyén cia dd thi (C) tai diém M (x;Y,).

. . . OB 1
Do d cat cac truc Ox, Oy lan luot tai cac diem A, B sao cho OA=20B nén tan OAB :a :E

. 1 1
. Suy rahéso goc k cua d bang 2 hoac 5

Taco k:y’(xo):ﬁ<0 nén kz—%
-

_ X,—1=2 X, =3
CHNE DN | P o[%=3
(% —1) 2 X —1=-2 |x=-1
. o X 1 1 1
+) V6i X, =—1: phuong trinh cta d la y:_E(X+l)+ y(—l)z—EX—E.
. . 1 1 3 1 7
+) V6i X, =3: phuong trinh cia d 1a y=—=(X-3)+y(3)=—=X+=-+2=—ZX+—.
2 2 2 2 2
NP A Ak AP 1.1 1.7
Vay ¢6 2 tiép tuyén cua do thi (C) thoa man la y:_Ex_E va y=—§x+§.
Cau 25: C06 bao nhiéu tiép tuyén cua do thi ham s6 y = 2X+11(C) ma tiép tuyén do tao véi hai truc toa
X+
dé mot tam gidc vudng can?
Léi giai

Tap xac dinh: D=0 .



1
(x+1)*°

Taco Y =

Phuong trinh tiép tuyén cua (C): y= 2“11 tai diém M (%Y, )e(C) (% #-1) c6 dang
X+

1
(% +1)2

(x—%,)+ 2%, +1

V= X, +1

Gia sir tiép tuyén cat Ox, Oy lan luot tai hai diém A B vatam giac OAB can. Khi do tiép tuyén
vubng goc voi duong thang y = X hoic y=-X.

1
ey
uy ra ;:1 (2)

_(x0+1)2

D& thay khdng xay ra vi vé trai duong vé phai am.

. =0
Taco (2)<:>(x0+1)2=1<:>[x0 :
Xo =—2
V6i X, =0 phuong trinh tiép tuyén 1a y = x +1.

Vi X, =—2 phuong trinh tiép tuyén 1a y = x +5.

Vay ¢6 2 tiép tuyén thoa man yéu cau bai toan.



| CHUONG |

PAO HAM

BAI 2: CAC QUY TAC TiNH PAO HAM

@ HE THONG BAI TAP TU LUAN.

VIET PHUONG TRINH TIEP TUYEN

Céau 26:

Cau 27:

Cau 28:

Pao ham ciia ham sb y = f(x) tai diém x, 1a hé s6 goc cua tiép tuyén cia do thi ham s6 tai

M, (xo;f(xo)) . Hé sb goc cua tiép tuyén cua dd thi ham s tai diém M(xo;yo) la k= f'(x,).

Phuong trinh tiép tuyén ciia ham sb tai di€ém M, c6 dang:

y=f'(x0)(x—x0)+f(x0)

Cho ham sb y = x_+i c6 dd thi (C). Tiép tuyén cia (C) tai giao diém cua (C) vai truc tung 6
X_

phuong trinh la
Loi giai

Giao diém cua d6 thj (C) va truc tung 1a M (0;-1).

y' = 2
(x-1)°

Phuong trinh tiép tuyén ciia (C) tai M (0;-1).

y=Y'(0)(x-0)-1=-2x-1,

Phuong trinh tiép tuyén caa d6 thi ham sb y =—x3+2x—1 tai diém M ($;0) la
Loi gidi

Tacd y'=-3x*+2.,

Phuong trinh tiép tuyén caa do thi ham s§ y =—x®+2x—1 tai diém M (1;0) la:,

y=yY'@Q(Xx-1)+0=—-x+1.

Viét phuong trinh tiép tuyén ctia do thi ham s6 y =’ tai diém (-1;-1).
Loi gidi

Tacod y' =3x>= y'(-1)=3. Phuong trinh tiép tuyén la y =3(x+1)-1=3x+2.



Cau 29:

Céu 30:

Céau 31:

Cau 32:

Céau 33:

Viét phuong trinh tiép cua dudng cong y = x° tai diém (-2;-8).
Loi giai

Tacd y'=3x°.

Khi d6 hé sb goc cua tiép tuyén tai diém (-2;-8) 1a y'(-2)=12.

Phuong trinh tiép tuyén can tim la: y =12(x+2)-8< y=12x+16.

Cho ham sé y = x* —3x+1. Viét phuong trinh tiép tuyén voi do thi ham s tai giao diém cua d6
thi ham s vai tryc tung.
Loi giai

y' =3x*-3.

Do thi ham s6 cat Oy tai diem A(X,;Y,)=> %, =0=y, =1.

Goi tiép tuyén (d) tiép xtic do thi ham sb tai diém A(0;1)

=Hé s goc k=y'(%,)=Yy'(0)=-3

= Phuong trinh tiép tuyén (d): y=-3(x-0)+1< y=-3x+1.

Cho ham s6 y = x* +2x’ ¢6 dd thi (C). Phuong trinh tiép tuyén cta d6 thi (C) tai M (1;3) la
Léi gidi

Taco: y =4x*+4x=y'(1)=8.

Phuong trinh tiép tuyén cua dd thi (C) tai M (1;3) la

y=8(x-1)+3< y=8x-5.

Tiép tuyén cia d6 thi ham s (C):y=x°—3x+1 tai giao diém cua (C) vdi truc Oy co6 phuong

trinh 1a:
Loi giai

Tacd y'=3x"-3.

Giao diém M ctia d6 thi ham s6 (C) véi truc Oy 1a X, =0=y, =1.

He¢ sb goc cua tiép tuyén tai M (0;1) 1a: k=y'(0)=-3.

Phuong trinh tiép tuyén tai diém M (0;1) 1a: y =Kk (X=X, )+Y, < y=-3x+1.

Viét phuong trinh tiép tuyén cua d6 thi ham sé y = 4x® —6x* +1 tai diém c6 hoanh d6 x =1.
Loi giai
Taco y' =12x"-12x=y'(1)=0.

Taco x,=1=y,=-1.



Cau 34:

Céau 35:

Céau 36:

Cau 37:

Phuong trinh tiép tuyén cua dd thi ham s6 y = 4x* —6x? +1 tai diém c6 hoanh d6 x =1 Ia
y=-1

Goi M 1a giao diém ciia d6 thi ham sb y = X—+; V6i truc hoanh. Phuong trinh tiép tuyén cua do
X —_

thi ham s trén tai diém M 12

Loi giai
. A 4iR \ o, ., X+1
Hoanh d6 diém M la nghiém cua phuong trinh 5= 0 x=-1.
X_
Do d6 M (-1;0). Mat khéc, y' = 3 nén y'(-1) = 1
5 . < 1 (X—2)2 y - 3 '

Phuong trinh tiép tuyén tai M 1 y:—%(x+1)+0<:>3y+x+l:0.

Cho ham s6 y =x*+3x+4 ¢6 do thi (C). Hé s6 goc k (k >0) ciia tiép tuyén véi d6 thi (C)tai
diém co tung d6 bang 4 la:
Léi gidi
f 1A A A 2R Y L1 ‘n , X 2 x=0
Ta c6 hoanh d¢ tiép diém cua tiep tuyen la nghiém ctaa phuong trinh x“ +3x+4=4 < 3
X=—
Taco y'=2x+3.
Véi x =0 h¢ s goc cua tiép tuyén 1a k =y'(0)=3.
Vi x =3 hé s6 goc cia tiép tuyén 1a k = y'(-3)=-3.
Chohamsé y = f(x) c6 dao hamliéntuctrén [ , thoaman 2 (5—x) + xf (x) = 2x . Viét phuong
trinh tiép tuyén cta do thi ham sé y = f (x) tai diém c6 hoanh do 12 5.
Léi gidi
Thay x=0 vao 2f(5—x)+ xf (x) =2x tadugc 2f(5)=0= f(5)=0.
Thay x=5 vao 2f(5—x)+xf (x) =2x tadugc 2f(0)+5f(5)=10= f(0)=5.
2f(5-xX)+xf(X)=2x=22T'G-x)+ F(X)+xf'(x)=2 (*¥).

Thay x=0 vao (*) taco —-2f'(5)+ f(0)=2= f'(5):g.

Vay phuong trinh tiép tuyén cta do thi ham sé y = f(x) tai diém c6 hoanh d6 la 51a

y = £'(5)(x—5)+ f(5):g(x—5)+0=gx—%.

Chohamsé Yy = f(X) co dao ham lién tuc trén U , thoaman 2 (3x—3)+ f (6-3x) =3x* —5x
. Phuong trinh tiép tuyén ciia d6 thi ham s6 y = f (X) tai diém c6 hoanh d6 bing 3 Ia
L&i gidi

2f (3x—3)+ f (6—3x) =3x* -5x.



Phuong trinh tiép tuyén cua do thi ham s6 y = f (X) tai diém c6 hoanh d¢ bang 3 c6 dang
y=f'(3)(x-3)+f(3).

Thay x =1 vao ta duoc: 2 (0)+ f(3)=-2.

Thay x =2 vao ta dugc: 2f (3)+ f(0)=2.

Tuvasuyra f(3)=2.

L4y dao ham hai vé cua ta dugc 6f'(3x—3)—-3f'(6-3x)=6x-5.

Thay x =1 vao ta dugc: 6f'(0)-3f"(3)=-5.

Thay x =2 vao ta dugc: 6f'(3)-3f'(0)=7.

Tuvasuyra f'(3)=1.

Vay phuong trinh tiép tuyén cia do thi ham s y = f(X) tai diém c6 hoanh d¢ bing 3 Ia
y=1(x-3)+2=x-1.

Cau 38: Chohamsé y = f (X) luon duong Vx >0 vathoa man didu kign f*(2x)—xf?(4x—-1)=x. Viét
phuong trinh tiép tuyén caa db thi ham s y = f (X) tai diém c6 hoanh d¢ bang 1.
Loi giai
Goi d latiép tuyén cua do thi ham sb y = f (X) tai diém M (1; f (1)).
Suyrad:y=f'(1).(x-1)+ f(1).

Xét didu kign: f*(2x)—xf?(4x-1)=x,

+) Cho X = ta duoc:

N[

=t f(1)=1

f%l)%(L)‘DLa)—l(L)'

f4(1)%f2(1)%<:>2f4(1)f2(1)10<:{

+) Pao ham hai vé cua ta duoc:

8f3(2x).f'(2x)—[f2(4x—1)+8x.f(4x—1).f'(4x—1)]=1.

Thay x:% vao diéu kien dugc: 81°(1).f'(1)— f*(1)-4f (1).f'(1)=1.
1

Lai c6 f(1)=1khi do tro thanh: 8.1.F'(1)-1-4.1.F'(1) =1<> /(1) ==

Suy ra phuong trinh cia d la y=%(x—l)+l-



Cau 39:

Céau 40:

Cau 41:

Cau 42:

Vay tiép tuyén d c6 phuong trinh 1a y = % X +% .

Cho cac ham s6 f(X), g(X) co dao ham trén ; vathoamén f(2x+3)=g(x)+x*—2022x
véi moi xe . Biét f(5)=f'(5)=-2023. Tiép tuyén ciia dd thi ham s y =g () tai diém c6

hoanh do x =1 c6 phuong trinh la
Loi giai

Taco f(2x+3)=g(x)+x*-2022x = 21'(2x+3)=g'(x)+2x-2022.
Tachon x=1
2f'(5)=g'(1)+2-2022  [g'(1)=-2026

{f (5)=g(1)+1* -2022 Q{g(l):—Z '
Tu d6 phuong trinh tiép tuyén cua dd thi ham sb y=0(X) tai diém c6 hoanh d¢ x =1
lay=9'(1).(x-1)+9(1) ©y=-2026(x-1)-2 < y=—2026x+2024.
Cho db thi ham s6 (C):y = x* —2x+2023 va duong thang (d):y =2x+7. Viét phuong trinh
tiép tuyén cua (C) biét tiép tuyén song song véi (d):y =2x+7.

Loi giai

Goi diém M (x,;y,) 1atiép diém cua tiép tuyén va dé thi (C).
y'=2x—2 suy rahé sé goc k = y'(x,)=2x, — 2.
Mt khac tiép tuyén song song véi duong thang (d):y =2x+7 =k =2
S 2% —2=2 % =2=Y,=2023 suy ra M (2;2023).
Vay phuong trinh tiép tuyén c6 dang: y =2(x—2)+2023=2x+2019.

Phuong trinh tiép tuyén cua (C):y =2x>-3x" —1 biét tiép tuyén song song vai duang thing
d:y=12x+20221la

Loi giai
Xx=-1
X=2

Hoanh d tiép diém I1a nghiém cua phuong trinh: 6x* —6x =12 < x* —x-2=0< {
Vi x = -1 suy ra toa d¢ tiép diém M (—1;—6)do do phuong trinh tiép tuyén d,: y —12x+6.
V6i x =2 suy ra toa do tiép diém N (2; 3) suy ra phuong trinh tiép tuyén Ia: 4 :y —12x—21.
Phuong trinh tiép tuyén cua (C):y=x*+2x" -1 biét tiép tuyén vudng géc vai duong thing
d:y =—§—2022 la

Léi gidi



Céu 43:

Cau 44:

Cau 45:

N s K J4 A , ,. \ 2 X A 1
Vi tiép tuyén vudng goc voi duong thang d :y = _5_2022 nén K, N -1k, =8

Hoanh d6 tiép diém la nghiém cua phuong trinh: 4x° +4x =8 <> x® +x—2=0<> x =1
Véix =1 suy ratoa d¢ tiép diém M (1;2).
Phuong trinh tiép tuyén 1 y =8x —6.
Cho duong cong (C)Z y= x*—3x*—2x-1 va duong thang d:2x+y+1=0. Tiép tuyén cua
duong cong (C) va song song véi d ¢ phuong trinh 1a
Léi gidi
Ta c duong thang d :2x+y+1=0<> y=-—2x—1.
Tiép tuyén song song voi d nén phuong trinh tiép tuyén c6 hé s6 goc 1a k =-2.
Goi X, 1a hoanh d cua tiép diém.

X, =0

Khi @6 y/(xo):k<:>3X§_6X0—2:—2C>3X§—6X0 :O<:>|:Xo :2

Véi X, =0= M (0;-1), phuong trinh tiép tuyén la: y = —2x—1 tring véi d .
Véi X, =2=> N (2;-9), phuong trinh tiép tuyén la: y = —2x—5.

Cho ham s6 y = x®—3x? + 2 ¢6 db thi (C). Viét phuong trinh tiép tuyén ctia d6 thi ham s6 (C)
biét tiép tuyén song song v6i dudng thang y =9x+7.
Loi gidi
Xéthamsd y=f(x)=x-3x*+2.
Tacé: y' =3x* —6X.

Vi tiép tuyén song song v6i dudng thing y =9x+7 nén

X, =-1
f'(%)=9 < 3% —6X, =9 < 3%, —6x,-9=0< X°_3 .
=

Véi x, =—1=y, =—2. Phuong trinh tiép tuyén la y =9(X+1)—2 < y=9x+7
Véi x, =3=>y, =2 . Phuong trinh tiép tuyén la y:9(x—3)+2<:> y=9x-25.
Cho ham'sé Y =X*+3X* co @ thi (C) va diém M (m;0) sao cho tir M V& duoc 3 tiép tuyén dén
dd thi (C) trong d6 c6 hai tiép tuyén vudng géc véi nhau. Khi d6 tim m.
Loi giai
Taco Y'=3%x"+6X.

Phuong trinh tiép tuyén A cia dd thi (C) tai A(x;x+3%) la:



y = (3 +6%, ) (X—X,)+ X5 +3%.

M (m;0) € A <> (3X] +6X, ) (M=%, )+ X +3%; =0 < %,[ (3% +6)(M=X, ) +X; +3%, | =0

X, =0
= .

2% +(3-3m)x,—6m=0 (*)
Do y'(0)=0 néndétir M v& dugc 3 tiép tuyén dén dd thi (C) trong do c6 hai tiép tuyén vuéng
goc véi nhau thi phuong trinh (*) phai c6 2 nghiém phan biét X, X, khac 0 va thoa man diéu
kien y'(%).y'(x,) =-1

A>DO 9m*+30m+9>0

< {-6m=0 & 19(%%, )" +18%%, (X, + %, ) +36xx, =1 (1)
(3% +6x)(3x; +6x,)=-1 |m=0

3m-3
Vi X, X, 1a nghiém cia phuong trinh (*) nén theo dinh Ii Vi-et, taco { & %2~
X X, =—=3m
m<-3 m< -3
-1
m>— _
3 I
Do do (1)< 9.9m2—54m(3m_3j+36.(—3m)=—1<:> m =0 c>m:2—17.
m =0 m—i
” 27

Cau46: Cho ham sé Y =X"+3x*—=6X+1 c6 db thi (C). Viét phuong trinh tiép tuyén cua db thi (C)
biét tiép tuyén di qua diém N(0;1) va hoanh d¢ tiép diém la sé thuc am.
Loi giai

Goi M (Xy;Y,) la tiép diém

Taco: Y =3x"+6x-6.

Phuong trinh tiép tuyén cua 46 thi (C)tai diém  M(x;Y,) c6 dang:
y = (3% + 6%, —6)(X—X,) + X +3%. —6x,+1

Vi tiép tuyén di qua N(0;1) nén ta co:

x,=0 (loai)
1= (3% +6%, —6)(=X,) + X5 +3x —6%, +1 <= 2% +3x =0 =

(O8]

X, = ——( héamdn)

[\



Cau 47:

Cau 48:

g 3 107 33
Vai Xo=—E:> YOZY'Y(X0)=—Z-

X+1.
2

- TN 33 3) 107 33
Phuong trinh tiép tuyeén can tim la: Y = 0 X ry = 0

Vay phuong trinh tiép tuyén can tim 1a y = _§ X+1.

Cho ham sé Y =X'=2X* ¢6 db thi 1a (C). C6 bao nhiéu tiép tuyén ciia @b thi (C) di qua gbc toa
do?
Lo gii

Goi M (X;Y,) 1atiép diém cua tiép tuyén vai dd thi (C).
Tacoy =4 —4x = y'(X,) = 4% —4%,; Yo =X, —2X; .

Phuong trinh tiép tuyén A cua (C) tai M (X;;Y,) 1y =(4%5 — 4%, ) (X=X, )+ %5 — 2%

Tiép tuyén di qua g6C toa do nén
X, =0
(4% = 4%, ) (=%)) + % — 2%, =0 = x5 (-3%; +2) =0 7.
X, =+
3

Véi %=0,tacé Y, =0, y'(0)=0. Phuong trinh tiép tuyén 1a: y = 0.

6 | V6 4+/6 . . 4/6
Vi Xo=£,tacé y =_§, y £ =—i.Phu0ngtrinhtiéptuyén la: y:—ix.
3 ° 9 3 9 9
6 (N6 | 446 o 46
Véi X, =—%,ta co yoz—g, y (%J=T\/_.Phuong trinh tiép tuyén la: y:TJ_x.

Vay c6 3 tiép tuyén cua db thi (C) di qua gbc toa do.

Cho ham s6 y =3X—+12(C), c6 bao nhiéu tiép tuyén cua do thi (C) cat truc Oy,Ox lan luot tai
X+
hai diém A va B sao cho dién tich tam giac AOB bing 2?
Lo giai
1

Tap xac dinhham s6 D=0 \{-1}. Taco y'=

(x+1)2 '

Phuong trinh tiép tuyén d cua do thi ham sé tai diém M (xo; % +12J e(C) la
X, +

2
3%, +2 hay d:y = 1 x+3X° +4X°+2.
2 2 2
(x0+1) X, +1 (x0+1) (x0+1)




3Xy + 4%, +2

Pudng thing d cit Oy tai hai diém A{O, . J va cit Ox tai B(—(3x02+4x0+2);0)

(%, +1)

1 1

2
Taco Syop = 2OAOB =2[20 T2 Iy 2y 4y 49— 2= (312 + 44+ 2) = 4( +1)°
2 2| (% +1)
X, =0
3% +A%, +2=2%+2 _ |3 +2% =05 2
3%,2 + 4%, +2=—2X, —2 ° 3

3x,? +6%, +4=0(VN)
V6i x, =0= phuong trinh tiép tuyén d 1y = x+2.
. 2 N £
Véi x, = 3 = phuong trinh tiep tuyén d :y =9x+6.
Vay ¢ 2 tiép tuyén cua do thi ham sb thoa méan bai ra.
Cau 49: Chohamsb y= X—f c6 do thi 1a duong cong (C). Lap phuong trinh tiép tuyén cua do thi (C)
X -

sao cho tiép tuyén nay cit cac truc Ox, Oy lan luot tai cac diém A, B sao cho OA=20B.

Loi gidi

Gia sir d latiép tuyén ciia do thi (C) tai diém M (x,; ;).

. . . B 1
Do d cat cac truc Ox, Oy lan luot tai cac diém A, B sao cho OA =20B nén tan OAB :% :E
Ak 2 7 s 11
. Suy rahé so goc k cua d bang 3 hoac 5

— 1
Taco k:y’(xo):—22<0 nén k:_E

(% —1)

_ X, —1=2 X, =3
P 2=—l<:>(x0—1)2:4<:> ° = :
(% —1) 2 X —1=-2 | % =-1
. o . 1 1 1
+) V6i X, =—1: phuong trinh cua d la y:_E(X+1)+ y(—l):—EX—E.
. . 1 1 3 1 7
+) V6i X, =3: phuong trinh cia d 12 y=—=(x-3)+y(3)=—Sx+=+2=—Zx+—.
2 2 2 2 2
A z = A A 5 A . 5 ~ Y l l < 1 7
Vay ¢6 2 tiép tuyeén caa do thi (C) thoa man la y:_EX_E va y:—5x+§.
Cau 50: C0 bao nhiéu tiép tuyén caa do thi ham sé y = 2X+11(c) ma tiép tuyén do tao véi hai truc toa
X+

d6 mot tam giac vubng can?
Loi giai



Tap xac dinh: D =[] .

1
Taco Y = .
y (x+1)?
Phuong trinh tiép tuyén cua (C): y= 2”11 tai diém M (X,;Y,)€(C) (¥ #-1) c6 dang
X+
1 2%, +1
= X—X, )+ .
V= ety T

Gia sir tiép tuyén cat Ox, Oy lan luot tai hai diém A, B va tam giac OAB can. Khi d6 tiép tuyén
vubng goc voi duong thang y = X hoic y=—X.

1
o | Oo D =t 0
uy ra 1 9 (2)
(% +1)°

D& thay khdng xay ra vi vé trai duong vé phai am.

, =0
Taco (2)<:>(x0+1)2 :1<:>[X° -
Xo =—2

Véi Xy =0 phuong trinh tiép tuyén 1a y = x +1.

Vi X, =—2 phuong trinh tiép tuyén 1a y = x +5.

Vay ¢6 2 tiép tuyén thoa man yéu cau bai toan.



