C — HUSNG DAN - L3I GIAI - DAP SO s

5.1. VGi moi a # 0, ta tinh dao ham cua ham so vy =3x tai diém dé theo dinh
nghia.
e Tinh Ay

_ (x3.l'_r+&r = U_)(\J'J (x+Ax) + A x(x + Ax) ﬁJ\_z)
13,‘{x+&r} 4+ I x(x+ Ax +J7

1f{r+rix] + 3x(x+Ax) + \/_
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e Tim gidi han

11m &—’} llm 1 =R
52.a)-4: b) 2 va 4.
V3 B} L [3 BB
53.a)| —;—|va|—:—|;
3 0 3 9

b) Muoén co tiép tuyén ctia do thi ham so vy = x° ma hé s6 goc cua tiép tuyén
d6 am thi phai t6n tai di€m x, sao cho f'(x,)<0. O day Fi(x)=3x220
(Vx eR) ; viy khong co tiép tuyén nao cua do thi ham s6 da cho ma hé so
goc cua nd am.

5.4. Taco

y'=2kx (Vx € R).
Phuong trinh tiép tuyén tai diém A(a ; ka*) cia parabol (P) 1a

y=2ka(x—a)+ ka* =2kax —ka* .

Goi /I 1a giao diém cla tiép tuyén nay véi truc Ox. Hoanh do diém 7 1a nghiém
cua phuong trinh

hkax—ka® =0 > x =§ (i ak = 0).

(7}
Suy ra I(g z {]).

T d6 dé vé tiép tuyén tai diém
A(a ; ka®) cla parabol (%), ta néi diém A

(4] 7” ¢
vi diém I[g ; 0] . duomg thing Al 1a

tiép tuyén phai tim. Hinh 5.2
5.5. Theo cong thiic tinh dao ham ctia him s6 tai diém O :
2 . f(x)—f(0)
0) = lim —————
0 T =
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3.6.

190

ta duoc
: |J.'|3 -0 . |J€i3
0 =1lim ——— = lim ——-
f( ] .tinﬂ .X—U' .-.']—lllﬂ X

43 -
Vi lim Vel i "“"G= lim +x =0

=0T X x—=0" X x—=07

3 -
T L T e T (i) =0

x—0 X x—0" X x—0

nén f'(0)=0.

a) e Vdi x <2 thi f(x) = x> —x+2 13 ham s6 lién tuc va dao ham ctia no la

fix)=2x-1.
e VGi x>2 thi f(x)= Ll la ham so6 lién tuc va dao ham coa no la
—

1

x—-1%

fix)=-

e V@i x=2 thitaco

lim f(x)= lim (x> —x+2)=4

X=2 X2

; . 1
lim f(x)= lim —=1.
2" =2t x=1

Do d6 lim f(x)= lim f(x), suy ra khéng ton tai lim f(x), tic la ham so
x—2" =27 x—2

khong lién tuc tai diém x =2, nén noé ciing khong ¢6 dao ham tai diém nay.
(Ta da biét : Ham s6 c6 dao ham tai diém x, thi lién tuc tai diém do, suy ra :
Ham s6 khong lién tuc tai x;, thi khéng c6 dao ham tai diém do).

b) Tuong tu nhu bai a), dé dang chiing minh rang ham s6 da cho lién tuc va
¢6 dao ham tai moi diém x =1 va

2x+1khi x<1

Fx= —12 ERL ST,
X



Xét tinh lién tuc va su ton tai dao ham tai diém x =1. Vi

lim f(x)= lim f(x)=2= f(l)

e x=1"
nén ham s6 da cho lién tuc tai diem x = 1.

Mat khac ta co

N 2 B
x—] x—1 x>l x-1 =l
LI
va im LSO _ iy 2 i [—EJz—z.
,1:—}1_ x—1 x—1T X— | =1 X

Do dé
fim TO=FO L f—FD),
=1 x—1 x—=1" x-1
Suy ra ham s6 da cho khong ¢é dao ham tai diém x =1.

c¢) Ching minh tuong tu nhu trén, ta thdy ham s6 da cho lién tuc va cé dao
ham tai moi diém x # 0 va

. 2x khi x <0
s {_—3);2 khi x>0
Xét tinh lién tuc va su ton tai dao ham tai diém x = 0.
Ta co
Iim f{x)= lim_ﬁ f(x)=1=f(1).

x>0 0"
Suy ra ham s6 f(x) lién tuc tai diém x = 0.

Mat khac ta ¢6 :

2 L
m SO L GTAD-T 0
.I‘—P{J - X — [} =0 X x—l
va
2 =
f(!., f([}) = lim w= lim (—,r2}=0.
.1—>l'll* x—0 x—0" X B
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5.7

192

Vi lim M = lim Mﬂﬂ nén suy ra
x=l) x=0 x=0" x=0
lim L8 =7O _
x—l x=0

hay f0)=0.

Viy véi moi x € R, ham s6 da cho cé dao ham va

, 2x khi x<0
flly=y _,
—3x“ khi x > 0.

Chii . C6 thé khéng cin chimg minh ham s6 di cho lién tuc tai diém x =0
(theo dinh nghia) nhu da lam, ma Ii ludn nhu sau (khi da chimg minh dugc
£(0)=0): "Vi ham s6 da cho ¢6 dao ham tai diém x =0 nén né lién tuc tai
diém dé.

a) Chon truc Oy theo phuong thing ding, chiéu
duong hudng tir mét dit 1én troi, goc O 0 mat dat
v A la vi tri vién dan duge ban 1én, goc thai gian
(tic lae ¢ = 0) duoc tinh tir vi tri A (h. 5.3) ; khi
d6 chuyén dong cta vién dan la chuyén dong
bién doi déu véi van t6e ban diu vy =245m/s

F

4062,5 + (i1 =25)

va v6i gia téc g=-9,8m/s”. (Gia toc nhan gi4
tri &m vi vecto gia toc nguoc chiéu duong cua

truc Oy). Phuong trinh chuyén déng cua vién Hj{l!;,l--rﬂl (1 1y =10)
dan la

y =1000+ 245t —4,9:%. )
Taco v(t)=y' =245-9,81. Hinh 5.3

Vién dan dat do cao 16n nhat va sé bat diu roi khi

v(t)=0 < 245-9,8t =0 < t =25(s)
Khi dé vién dan cach mit dait Ia

¥(25) =1000+245.25—4,9.25% = 4062, 5(m).
b) Vién dan roi dén dit khi y =0. Vay néu goi #, la thdi gian ké tir khi vién
dan dugc ban lén troi dén khi no roi téi dat thi ¢, phai la nghiém dwong cla
phuong trinh

0 =1000+245¢—4,9¢* < 1, ~54(s).



n 2x 2m’

5.8.a )—-—+—-T: b) 3,5x" \/_—1+—-
n o x2 m X 2
4 b Y B
o) 2x(3x* —28x2 +49) ;a2 +%1 +51 . 2 ; & %
(v:+v+1) (r==3t+1)"
59. f(4)=8; f'(4)=25; f(a*)=3a*-2ldl ; f-(al]zg_ﬁ,
a
19 2 1 3 | 4
5.10. a) =20(1-x)" ; b) 15| t°+—+1 |[ 7 —=+3¢| ;
t r
3—x . x{xz o e )

— = 5 djy ==t -,

24/(1-x)? (x? +a%)

5.11.a) Dt u=x", tacé ham s6 hop y = f(u), u=u(x)=x".
Vay

c)

y'=f'a)u'(x)=f'(x*).2x.

b) y'= 20 f () +2g(x).g'(x)].

5.12. ¢ Gia sir f(x) la ham sé chan trén R, khi d6 ta ¢6

f(x)=f(-x) (Vx e R).

Liy dao ham hai vé& clia ding thic trén, ta dugic
F ) =100 f'(x)=—f"(-x).
Do dé f'(x) la ham s6 lé trén R.

¢ Chitng minh tuong tu cho truong hop f(x) 1a ham s6 le trén R.
5.13. Véimoix € R, taco

fl(x)= 3x° —dx+m.
a) D€ f'(x) bang binh phuong ctia mot nhi thic bac nhét thi ta phai tim m sao
cho f'(x) phai la tam thiic bac hai ax” +bx+c v6i hé s6 a >0 v ¢6 nghiém
kép, tirc 1a
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a=3>0 4
& m=—
{ﬂ'=4—3m=0 3

b) Dé f'(x) =0 véi moi x thi ta phai tim m sao cho
=350 4
omz2—
A'=4-3m<0 3

¢) (h.5.4) Bé F'(x)<0 v6i moi x € (0 ; 2) thi ta
phai tim m sao cho s6 0 va s6 2 thuéc doan
[x) 5x2] (%, vA x, la hai nghiém cia £'(x)) tiic I

af '(0)<0 - 3m=0
af'(2)<0 3(4+m)=<0

= m=-—4.

d) P f'(x)>0 véi moi x>0 thi ta phai xét hai
truong hop sau day
e Truong hop thit nhat (h. 5.5a)
Ta phai tim m sao cho tam thic biac hai f'(x) vo
nghiém va cé a >0, tic la
a=3>0 4

{ﬂ':4—3m{[} s
e Truong hop thit hai (h. 5.5b)
Ta phai tim m sao cho tam thitc bac hai f'(x) co
a >0 dong thoi c6 hai nghiém x, va x, thoa man

cic diéu kién x; <x, <0, tic 1a

(a=3>0

A'=4-3m=0
af'(0)=3m=0
&

——0 :EEO (loai).
(2 3

Hé nay v6 nghiém.

Hinh 5.4

-

(A <)

Hinl 5.5a

ra e
Mg

E !\_;/-fz

Hinh 5.5b



Chii v. V& nguyén tic phai xét hai truong hop, du trong bai niy truong hop tha
hai vo nghiém.

5.14. Véi moi x € R, taco
f'(x)= mx? —mx+3-m.
a) Ta phai xét hai truong hop sau day :
1.Véi m=0 thi f'(x)=3>0 (Vx e R). Vay m =0 14 mot gid tri cin tim.

2.VGim=0 (khiddé f'(x) la mot tam thic bac hai) thi ta phai tim m sao cho

m >0 12
5 S 0<m<s—-
A=m"—4mB-m)=m(5m—12)<0 5

= - L . 9 L) T B o 5 4 # - I
Viy cac gia tr1 cua m thoa man dicéu kién bai toan la 0 <m < ?

Chii y. Khong duge ghép hai truong hop 1 va 2 (vi trong truong hop 1, f(x)
khong phai 1a mét tam thic bac hai nén khong ap dung dugc dinh Ii vé dau
cua tam thic bac hai).

b) Bé f'(x) c6 hai nghiém phéin biét cing ddu thi ta phai tim m sao cho tam
thite bac hai f'(x) co hai nghiém phan biét va tich cua ching la P =50
a

(hay s6 0 nam ngoai hai nghiém) tic la

m =0 -

<ﬂ=m(5m—12]:=-{} & —<m<3.
2o >0 (hay m(3—m) > 0)

[ m

c) Vi f'(x) c6 hai nghiém (hai nghiém c6 thé triing nhau) nén ta c6

(m =0
A=0 12
m m <0 hodc m > —
4.1’,4—.{'2:—:] = 5
m i .
J.! +)12 =l.
3—m
"tl'x2=
: m

Viy hé thitc phai tim la x; +x, =1,
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5.15.a) x; =—0,7208 ; x, =1,3874 hoic viét x; =—0,7208+0,0001 ;
xy = 1,3874+0,0001.
b) x5 =0 : x; ®-1,4430 ; x, =0,6930.
5.16. BPKXDP cua ham s6 f'(x) la x < -2 hoac x > 4. Vay ta phai giai
bit phuong trinh
Fix) =
VxZ—2x-8
e Vai x<—2 thi x-1<0, dodoé
)<l
luén ludn ding. Vay x < -2 thoa man diéu kién bai todn.
e Vi x >4 thi x—1>0, dodo

F<] © x-1<vx2-2x-8

o (-2 <x?-2x-8 < 1<-8 (loai)

<1 (vé61 x<-2 hoac x> 4).

Vay dép s6 cua bai todn la x < -2.

3.17. a) y=-3x-7 ; y=—3x+g.
27
103
b) y==Tx+3 ; ==7x+—.
)y y 7
29
c) y=2; y=——x+2.
) ) 4

5.18. Trudc hét ta hay viét phuong trinh ti€p tuyén cua () tai ti€p diém A(-1; 0).

Taco
Fix)= —4x> +4x +1 (Vx e R).
Véi xy =-1, f(x;)=0 thi f'(x,)=1, dodé phuong trinh tiép tuyén phai tim la
y=x+1. (T)
Dé tiép tuyén (T) ciing la mot ti€p tuyén cta (¥) tai mot diem B(x, ; f(x,))
khdc diém A(-1; 0) thi diéu kién cdn va da 1a (T) phai cat do thi (%) tai B
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(tifc 1a ta phai ¢ f(x)=x+1) dong thoi hé s6 gbc cua ti€p tuyén tai B phai
bing hé s6 gdc cua tiép tuyén (T) (tic la ta phai ¢ f'(x)=1). Tom lai ta phai
giai hé thong phuong trinh

{f{x):x+1 x4 2 rx =+

1 e
fl=1 —4x? +4x+1=1

Nghiém clia hé thong nay chinh 13 hoanh do cdc ti€p diém cha (T) véi do
thi (7).

Gidi he (*), ta duge x =1,

(*)

Vai x, =—1, ta dugc ti€p diém A(-1:0).

Vai x, =1, ta dugc tiép diém B(l ; 2).

Vay duong thing y = x+1 vira Ia ti€p tuyén cia (%) tai ti€p diém A(-1; 0),
vira 1a tiép tuyén cua (€) tai tiép diém B(l ; 2) # A(-1, 0).

3 2 |
5.19. a) —; b) —— c) —
d)ﬁ )9 )2

k)

d)e Cdach I

lim (E - A‘)tanx = lim (E - x}cm(-?—r - r)
T 2 B a\ 2 7

X —); X——=

2 2
-
= ]imT——z-n——.ccrs[% - x] =1
=3 sin [5 = x]
T
(vi Iin‘:tiﬂ—-}l =1 va Iin:‘:T cns[g - J{] = cos( = 1).

iCéchZDaI%—x:I thi khi x—}%tasécé t 0.

: T . T : , [
Viay lim (— - ,r)tanx = hmftan(—- - I) = limt.cott = lim——.cost = 1.
A 10 =0 >0 SN ¢
T2
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SIN X + COS X + x(SIn X —Ccos x t—sinfcost
5.20. a) ( i _—

; b ;
l1+sin2x : 2 cost
: 1 :
(1+tan)(sinf +1cost)— > (rsinf)
c) _Fah . d) —sin'x ;
(14+tant)”
1-2x

&) . g) 2cosxcos(2sinx) ;

h) —6cosdx.sin8x : 1) —3sin3xsin(2cos3x).

5.21. Bé ham s6 ¢6 dao ham thi ta phai c6 cos2x > 0. Véi diéu kién do thi

1
—sin x4fcos2x —cos x.————=(-2sin2x)
Fix) = 2+/cos2x

cos2x

—sinxcos2x+cosxsin2x sin x
i 3 i
cos 2x+/cos2x o2y
T

e Khi x = 3 hi cos2x = cosz—:[ < 0, nén khong ton tai f‘(%]

e Khi x = % thi cos2x = cosg > (), nén ton tai f(gj v

5.22.Cach 1. Véimoi xe B, tacd
f'(x)=4 sin®x cos x + 4 CDSJI(—SiI]X) = 4sinxcos x(sin”x — EDSEI)
= 2sin2x(—cos2x)=—sin4x.
Miit khac ta ¢é
g'(x)= i (—4sin4x) =—sin4x.
Viay véimoi xe R, taco
f(x)=g'(x).
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Cdch 2. Ta chimg minh rang f(x) va g(x) khic nhau mot hang s6 ; vi hai
ham s6 khdc nhau mot hiang s6 thi ro rang dao ham cua ching bang nhau
(néu chiing c¢6 dao ham). That vay, ta co
' ; 3 .
sin*x +cos*x = (sin’x +cos®x)? —2sin’x cos’x
1 1-cosdx 3 1

== —§in?2x=1= —e——— = Z 4 —cosdx
2 2 2
tuc la
3
f(-t‘)=1+ﬂ-‘~‘] (Vxe R).
Viay F'(x) =g').

5.23. Hoc sinh tu chitng minh.
5.24. Cdch 1. Ap dung cong thic dao ham ctia ham s6 hop

b ¥ . 1 | g
(cos"u) =2cosu(—sinu).u' =—u' .sin2u ,

ta duoc
y‘={sin(2£—21j—sin (-Z-E+2x])}+{sin[ﬂ-2x)—sin [EE+2J:H—ZSH1 2x
3 3 3 3
IR i 4 . :
= 2¢[}ST+S]H(—ZI} + ZCGS?SIH{—ZI} —2sin2x (Vx €R).
Vi CDSE = cos4—ﬂ S nén
3 3 2

y'=sin2x+sin2x—-2sin2x =0.
Cdch 2. Ap dung cong thiic ha bac
5 1+cos2u
cos U =—"-—,
2
ta chimg minh dugc y=1. Viay y'=0.
5.25.a) Véimoi x e R, taco

f'(x)=—J3sinx +cosx —2.

, | 3, T ; . T
flx)=0 = ECGSI_ 751{11 =]« cosx.cos— —sinx.sin— =1

3 3

c:»ccs(x+53£)=l@,1'+%=£:2n<:>_r=——g~+k2n (k eZ).
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b) Véi moi x € R, tacod
f'(x)=-2sinl7x — \Ecos 5x —sin5x.

f'(’f] =0 < sinl7x+ {gcos S5x + %Si[} 5J\-] =0

&> sinl7x + [sin%cosﬁx + cmgsin 5,‘() =}

& sin (S_r & %‘.] = sin(=17x)

5A'+—;£=—l?x+k2n x=—§6~+%
— = .
e T kW

5.26. V6imoi x e R, tacod

f'(x)=—asinx+2cosx-3.
Pé f'(x)=0c6 nghiém thi ta phai tim @ sao cho phuong trinh
2cosx—asiny =3

(1)

c6 nghiém. Ta co :

(1) & = COsx — 9 siny = 3 - (2)
a’ +4 a’+4 a’ +4
[ 2
5 ” Cosa = >
V]( » ]+[ f J =1 nén ¢6 s6 a sao cho + ke
a*+4 a“-+4 sina =
L a” +4
Thé vao (2), ta duoc : cosxcosa —sinxsing = 3
a +4

(3)

3
<> cosix+o)= .
vaz +4
Phuong trinh (3) c6 nghiém khi va chi khi

fiod <l o3<vVi?+4 © d*+429 o a* 25 o ld|2+5.

a2+4
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5.27.Véimoi x € R, taco

fiix)=2cos2x-2(1-2m)sinx—2m.

Fixr=0 (] —2sin%x) —(1=2m)sinx —m =0

& 2sin®x+ (1-2m)sinx +m—1=0.

Taco

A=(1-2m) -8m+8=4m> —12m+9=02m-3)".

Vay

sin.x

_@2m-1)-2m-3) 1

(1)<

4
~Cm-1)+2m-3)

sin.x

e Giai (2), ta duoc

- 1 . T
SINnx =E=s-‘.1n— —

6

e Giai (3), voi diéu kién =1 < m —1<1 hay 0 < m < 2, ta duoc

siny =m — 1| = sina. < {

Két ludn

4

X

2
m—1.

x=—+k2m
X 6 T

x=o+k2n

X=m—ao+ k2m

(1)

(2)

(3)

(4)

(5)

a) Néu m <0 hoac m > 2 thi phuong trinh f'(x)=0 c6 cdc nghiém la (4).

b) Néu 0 <m <2 thi phuong trinh f'(x) =0 c6 cac nghiém la (4) va (5).

5.28. Ta lap bang sau day

Ax ! 0,1 0.01
Ay 18 1,161 0,110601
dy 11 R 0,11

A =|Ay —dy 7 0,061 0,000601

5 |22 ﬂ'vd-" 0,39 0,0526 0,0055

201




Chii ¥. Qua bang trén ta thdy, voi Avx cang nho thi sai sO tuyét doi cua

cong thifc gin ding Ay = dy 1a A =|Ay—dy| cing nho va sai s6 tuong d6i

Ay —dy
Ay

B

cling cang nho.

5.29. -0,0693.

5.30. a]—ﬁ?; ) LAALLA
% 4 Er\/_
2 B wmesn g
i 6;. dxa ; d) (x l]blﬁ.l:f.lﬂ}ﬂxdr.
(x" =1~ (l-x")

5.31. a) 0,99999.
Huong dan. Xét ham s6 y = \/I vol x5 =1 va Ax =-0,00002.
b) —0,00002.
Huong dan. Xét ham s6 y=sinx véi x; =0 va Ax=-0,00002.
5.32. a) 4(cos2x—xsin2x) ; b) 4sin2x ;
c) }"=4x3 —9x2 42x ; }*"=l2x2—18x+2 :

=24x-18, y¥ =24, y" =0 (n25).

R RN
" (—1) h‘r.al .
(ax+b)"*
e) Ta co
= COSX = §in ( J
y'= ms(x ) qm(r + —]

"' = cos| x + — | = sin 1+E-
Y= 2 - 2
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Bang phuong phap quy nap, dé dang chimg minh duoc

(n) oo (n) x nm
! = |51 X =8| x+—1.
Y = (sinx) ( 5

g) Chitng minh tuong tu ciu e), ta duoc :

(cosx)™ = cos(:{ - %J

5.33. Taco
x2—5 =A(.r—l]j+B(x+I) skl
x =1 x =1
& (A+Bx+B-A=x-5 (x #+£1)
A+B=1 A=3
& =
B-A=-5 B=-2.
Vay
x—35 3 i
f@x) = 2 — 1 T+l x=1

Ap dung cong thic (xem bai tap 5.32 d)

( 1 )(nl - {—l]”.ﬁ!ﬂ”
ax +b (ax + b)""!

ta duoc
~1'n! " n!
f(”}(,‘-:) _3 (—1) ”-i 9 (-1) ..PL] +
(x+ D" (x -D"
5.34. a) Hoc sinh tur chiing minh.

b) Ta co
y'=2c0s2x ; y"=-2%sin2x ;
y"= —2% cos2x ; }-‘H’} =2%in2x ;
y{j]' =27 cos2x : _v[ﬁ] =-2%sin2x :
}*{?}' =27 cos2x : },LR} =2%sin2x.

Bang phuong phip quy nap, dé dang chimg minh duoc
}fln} — (—I ]H 22” Siﬂ 2_"_ — {_1}112211_}} :
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5.35.a) r="Ts : b) v(3)=8m/s ; a(3)=-2m/s’.

5.36. (D).
5.37. (C).
5.38. (B).
5.39. (C).
5.40. Theo dinh nghia, ta c6
j . f(x) = f(0)
T e

Vi f(0)=0 nén

£10) = lim 22 =

x— X

5.41. a) Ham s6 lién tuc tai diém x =0 néu lim f(x)= f(0) hay
x—0

A.

im f(x)= lin'l+ f(x)= f(0).

a—l a—)

Taco

lim f(x)= lim ¥ =0,
a0 x—=l

lim f(x)= lim (x> +bx+c)=c,
=l =07

£(0)=0%=0.
Viy ham s6 lién tuc tai diém x =0 néu ¢ =0 con b tuy ¥.
b) Ham s6 ¢6 dao ham tai diém x =0 thi né lién tuc tai diém dé (suy ra
¢ =0) va cé gidi han hitu han

lim £~ 1O (1)
=0 x=0
Taco

N ] 2
I e O e B i o,
r—) JL'—G r— X r— X x—al)

A .3 _
llm M: lim M: ]lm A +b’l,
r—0" x=0 x—0" X r—0" X

= lim (=x*)+ lim b=bh.
a0 )
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D¢ t6n tai giGi han hitu han (1) thi ta phai ¢6
a0 x=0 a0t x=0
Suyra b=0.
Vay ham s6 ¢6 dao ham tai x=0 khi va chi khi b=c=0. Khi d6, ta co
f(0)=0.

5.42.a) Véimoix € R, tacod

)= mx® —(m+2)x% +5x—3.
F(0)=0 < mx’ —(m+2)x* +5x-3=0. (1)
Thir thay x =1 1a mot nghiém, nén ta c6 thé viét (1) duéi dang
(x=1)(mx* =2x+3)=0
x=1 Qa)
e 2
my“—2x+3=0. (2b)
Ta hay gidi phuong trinh (2b). Xét hai trudng hop

e Vai m=0 thi(2b) < A‘=%;

o Vai m =0 thi

o
(2b) < x = Foll=0m [w’z diéu kién 0= m < %]
m

Két ludn

; 1 ;
+ Vaéi m > 3 phuong trinh c6 nghiém x; =1.

% =, # * oA \. 3
+ V6i m =0, phuong trinh ¢6 nghiém x; =1 va x; =E.

+ Vo 0zm< %, phuong trinh ¢é cdc nghiém la

1-N1-3m  1+1-3m_

A-[}:I’ X =T va X, = "

b) Bé ham s6 di cho ¢6 dao ham thi ta phai ¢

x> -2x-8>0 & x <=2 hoidc x > 4.
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Véi diéu kién x <—-2 hodc x >4, tacd
X1

o, .

f'(x)=

Phuong trinh

x <—2 hoac x >4
x<—-2 hoic x> 4

fO.f'(x)=m < J;_—].mzm = {x—l =m
x—2x—8

— —r —
x=1+m x=1+m lml| > 3.
| ([1+m>4 I m>3

+ Vi |m|< 3 thi phuong trinh da cho vo nghiém.

x=1+m x=1+m
l+m<-=2 m< -3 {.x:= 1+ m

Két ludn

+ Véi |m| >3 thi phuong trinh di cho c6 nghiém 1a x=1+m.

5.43. Vi x # % + km, k € Z nén cosx # 0. Xét hai trudng hop
+ Néu cosx >0 thi
1 1
f['],) = =
lcosx| cosx
suy ra
Pty (—51;1.1:} _ 51112.1: _ 1 P tanx )
cos™ x cos™x COsX |CDS-'£|
+ Néu cosx <0 thi
] |
f{j) = = —
lcos x| COS X
Suy ra
fl)= _ST x_ 1 tan x = 20X 2)
COS” X COS X lcos x|

Tir (1) va (2) suy ra j"(a~)=% (,x + % $ ke, b e ZJ.
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5.44. Ta nhin thay
2a-1-a* 20 < (aﬁr—]]2 <0 S g=1.
Viy :
e Khi @ # 1 thi khong ton tai ham s6 f(x) vdi bat ki x [, do dé khong ton

.1
tai = Iy
i 7(3)
e Khi @ =1 thi ton tai ham s6 f(x) xdc dinh véimoi xe R va
F(x)=4x> —6x? cos2+3xsin2sin6.

Taco f(x)= 12x% —12xcos2 +3sin2sin6 :

f‘[%):3—6c052+33in25in6:3{1—2c052+sin25in6)1

Vig{2{nn&n cos2<0, suyra l-2cos2>1. (1)

Mat khdc [sin2sin6| < 1, suy ra sin2sin6 = 1. (2)
Tir (1) va(2) suy ra

1-2cos2+sin2sin6 >0 < f'[%)}[},

5.45. DBé d6 thi ham s6
b 4x> -3x
tiép xuc voi duong thang y = mx—1 thi ta phai tim m sao cho hé phuong trinh
sau day :
{4.1‘3—3.1' =mx—1 (1
12x*-3=m 2)
c6 nghiém. Thé m tir (2) vao (1), ta duge

4 -3x=(12x"-3)x-1 = 8¥ =1 x=%-

Thay x =% vao (2) ta duoc m =0. Vay vai m = 0 thi dé thi ham s6 da cho

ti€p xiic vai duong thang y = mx —1.
5.46. Hoanh do giao diém hai do thi cia hai ham s6 da cho la

1 Iz 3
=— & =1 x=1.

A‘Z\E
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" 1
Tung do6 giao diém tuwong ing la y = T .
2

Ta co :

. f‘(x]:—JE_I,,,suyra f'(]):—%:
X"

Viy phuong trinh tiép tuyén cta do thi ham s6 y = f(x) tai giao diém la
1 | 1
T = {x—2).

P ) hay y= -——

V2 V2 V2

e o'(x)=x+2, suyra g'(l}zwﬁ :
Vay phuong trinh ti€p tuyén cta do6 thi ham s6 y = g(x) tai giao diém la
1 I
s \E(x ~ 1)+ —= hay y= \E,r -
V2 2
|

Mat khdc f'(1).g'(1) = _ﬁ“& — ]
nén hai ti€p tuyén cua hai dé thi ham s6 da cho vuéng goc véi nhau, suy ra

g gitra hai ti€p tuyén doé bang 90°,

5.47. Néu chon truc Os trung véi phuong cua chuyén dong va chiéu duong la

chiéu ctia chuyén dong, goc O 1a vi tri ban ddu trude khi tau khéi hanh va xem
t =0 la thoi diém tau bat dau khoi hanh, thé thi phuong trinh chuyén dong
cua doan tau la

] . 2
s=—at” =—(0,1)".
2 2 :
(s la quang duong di duogc, a 1a gia toc).

Goi t, (t; > 0) la khoang thoi gian tir lic doan tau roi ga dén khi di dugce

500m, ta cé
500 =%.{O,l}rﬁ < 1y =100 (s).

Vay van téc tife thoi tai thai diém tau da di duoc dung 500m 1a
V(1) =v(100) =0,1x100=10 (m/s).

5.48. Ta viét da thiic biac ba P(x) dudi dang
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Taco
P'(x)= EaE}IE +2aix+a; ;

P"(x)=6ayx +2a ;

P"(x)=6a,.
Viy

I3 ‘{2

FF""m:] + '?P"{a] +xP'(@)+ P(a)

= GDIS‘ +(3aua +d ].1.-2 +(3a{}a2 +2a!{1+a2)x+a{}5.’3 +aia2 +dtf +dy. (1}
Mt khac ta co

.
Plx+a) =aU(x+a]3 +ay(x+a)” +a,(x+a)ta,

3 2 2 3 2 Z
= ayg(x” +3ax” +3a"x+a )+a(x" +2ax+a” ) +a,(x+a)+ay

3 2 3 2
=ayx” +(3apa +a) )x +{36¢'UC¥'2 +2aa+ay)x+aga” +ay " +aya+ay. (2)

So sanh (1) va (2), suy ra diéu phai chiimg minh.
b) Khi & =0, ta duoc

o) s
P(x)=P(0)+ xP'(0)+ "? P"(0)+ % P™(0).

Vi
PO)=P(0)=P"(0)=P"(0) =1

nén da thirc phai tim la
2 3
P(x)=1+x+—+—.
2 6

3d49.2) f'(-2)=1; f'(D)y==2; f(2)=0.
b) Véi moi x€(0; 2), ta nhan thdy tiép tuyén cla dé thi (¥) tai cdc diém
M(x; f(x)) ditir goc phan tu thit hai dén goc phan tu thi tu, do dé hé sé goc
cua tiép tuyén la sé am, suy ra f'(x)<0.

5.50. B¢ ham s6 ¢6 dao ham thi ta phai co

r—4xt 50 < '[]{,t{%.

o g 1 2
Vai dieu kién {]a:,rf.z, ta co

e 1-8x
41}')(—412
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Goi My, (x;, yy) la mot diém tuy v thuoc dé thi (¢) ; ta co Yo = %Jxﬂ —4_1:;‘; \

1-8. o L
y'(xg)= —iﬂ—z Vay phuong trinh ti€p tuyén tai My(x,, yy) la
4 JL'D —4.1'0
1-8x 1
y =—”1{x—xu)+5 Xo—4x2.
4 _IU _41{-]

Tiép tuyén nay cit truc tung tai diem T ¢6 tung do 1a

1-8x 1
¥r :—ﬂz([}_xﬂ)'F'E Xp _41’5
4afxg —4xg

_ (1=8xp)(=x)+2(xg—4x5) _ X

4 X — 41{% . 41,'_‘;“ = 4:(%

Khoang ciach TM|, dugc tinh boi cong thic

2
TM? = (g =07 +| =g — 408 — ——2l -
2 4”‘1'13 —4x,

Axy—Ax2)—x i {2y =Bxs)
2, Ax A Xy | _ .2, (Xp—8X)

= (.

= ;;{] )
afxg — 4x3 16(x —4xj)
B 16:(3 —64.1'3 +.t,[_?i oo lﬁxa +64x§ B .1:3
16(xy —4x7) 16(xg —4x7)
Vay
X
TM| = ——=L—x= =10l = y;.

4 xg — 41{%

Diéu nay chimg to, diém T cich déu tiép diém M,, va gdc toa do O,
Chii y. C6 thé chiing minh bai todn nay bing phuong phép hinh hoc nhu sau :

Véi 0<x<—thi y=20 vatacd
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Vay do thi (¥) la phan dudng tron T4
thudéc goc phan tu thd nhiat (vi T

My e ==l

xz0 vay=0) tam I(%;{]), ban

kinh R =é (h.5.6).

Ap dung tinh chat : tirt mot diém T . F
ngoai dudng tron, ké dugc hai tiép R
tuyén vdi dudng tron la TM, va
TO va ta c6 |[TMy|=ITOl. D6 Ia
diéu phai chiing minh.
5.51. a) Hoc sinh tu vé (h.5.7)

b) Goi duong thang y=mx+p (d)
la ti€p tuyén cua do thi ham so
y=f(x)=—x*-2x+1 tai diém
A(a: f(a)), dong thoi la tiép
tuyén cua do6 thi ham sé

Hinh 5.6

Vi

y=g(x)=x>-2x+3 tai diém
B(b ; g(b)). NEu thé thi ta phai co

fla)y=g'(b)y=m (1

(D) 4 fla)=ma+p )
(3) Hinh 5.7

gby=mb+p

((1) chimg to hé s6 gbéc cha tiép tuyén tai A (d6i véi (P) va he s6 gée cla tiep
tuyén tai B (d6i v6i (P)) bang nhau va bing m ; (2) ching to dudng thang (d)
diqua A ; (3) chitng t6 dudng thang (d) di qua B).
Khir m va p & hé phuong trinh (I), ta duoc
{ f'@=g'(h)

Sla)—af'(a) = g(b)—bg'(b)

—2a+1)=2(b-1)
e 5 >

—a“—2a+1+2ala+1)=b"-2b+3-2b(b-1)
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—a=>b a:—l;b:
e >
a - +bh- =2 a=1:b=-1.

Thé vao (I) ta duoc
eVoia=—-1:;b=1thim=0vap=2, suy ra ti€p tuyén chung phai tim la
y=2(d,).
e Véia=1,b=-1thim=—4 vap = 2, suy ra ti€p tuyén chung phai tim la
y=—4x+2(d,).

5.52. Taco

2

fix)=l+x+x"+..+x".

Ap dung cong thic tdng clia cip s6 nhan véi s6 hang ddu u, =1 va cong boi
g=x=1 tadioc:

s E"H

flix)=

e
Tir dé suy ra

a) lim £'(x) =lim(+x+ x> +...+x") =n+1.

x>l =]
|- rn-—i l _2n+i i
b) Iim f'(x)= lim — = =2"7" 1,
e S s~ 1D

]_3n+i 1
d) lim f'(3)= lim = lim —=(3"" = 1) = 4

N—»0 f1—c b =30

m+l
(vi lim (l) =0 suy ra lim 3" = 40),

H—x H—yx
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