e /namo da je xp = 2. y=18x2+4
Yo=V8:224+4=+/36=06
. . . . Toctka: T(2,6
Derivacija funkcije — 2. dio (2.9)
e Derivacija funkcije
MATEMATIKA 2 . . 5
=T (8P4 = 1bx =
d 2v/8x2 + 4 ( ) 2v/8x2 + 4 V8x2 + 4
Damir Horvat o Koeficijent smjera tangente
FOI, Varazdin 8-2 16 8
k — ! 2 = — = —
o A
(Vieko) = ——— - (netto)’ | |(VX) = ==
2v/neéto 2\/x 2o
e Koeficijent smjera normale ko — 8
Lo l_ 13 ©3
Zadatak 1 "k 8 8
3

Odredite jednadZbu normale na graf funkcije y = \/8x? + 4 u tocki T
na grafu s apscisom 2. Odredite povrsinu trokuta kojeg normala u
tocki T zatvara s koordinatnim osima.

Rjesenje

e Jednadzba normale na graf funkcije y = f(x) u to¢ki T(xo, yo)

e Pritom je yy = f(xo),
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e JednadZba normale

Xg =2 3
y=6=-2-(x-2)
Yo=106 8
y—6:—§x+§
PR 8" 4
8 _ 3.3
y _§X+£_l+
3 27
R S
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Segmentni oblik jednadZbe normale Zadatak 2
Odredite Eetvrtu derivaciju funkcije f(x) = In(3x + 1).

RjeSenje

(In (ne§to)), = L - (nesto) | (Inx) = ;

3 27 e Prva derivacija nesto
§X+y:I/'8 F(x) 1 (3x+ 1) 1 , 3
X) = . X = . —
3x+1 3x+1 3x+1

3x +8y =54 /:54
f'(x)=3-(3x+1)"*

8y
54 54 e Druga derivacija
X Yy f'(x)=3-(=1)-(3x+1)2-(3x+ 1) = —3-(3x+1)2-3
18 27
/ _ —2
X y f"(x)=-9-(3x+1)
8 + 57 =1
4 ((nesto)”)’ = n(nesto)" ! - (nedto) (x")' = nx""*
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F1(x) = =9 (3x + 1)~

e Treca derivacija

f(x) = —=9-(-2)-Bx+1)3-3x+1)=18-(3x+1)>-3

f"(x) =54-(3x+1)7°

e Cetvrta derivacija

fW(x) =54-(-=3) - 3x+1)* - (3x+1) = -162-(3x +1)*-3

f®(x) = —486- (3x +1)*

F)(x) = (FD(x))’

-4 -2 0 2 4 6 8 10 12 14 16 18 X

Ao
' ((neéto)”)/ = n(ne¥to)" ! - (nedto)’  (x") = nx"1
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Zadatak 3 Rjesenje | (Inx) = 1 <5> o) = Y0 V() — () V()
Odredite derivaciju funkcije y = y(x) zadane implicitno s ye¥ = et x v N v(x)?
2 Yy d
y =cos3x+In= / —
Rjesenje x [ dx (cosx)' = —sin x
1 dy y' = dy
y _ oxt+1/d r_ =7 1 ; - =2
e =t e ¥ dx 2yy" = —sin3x - (3x)' + 5~ (%) (x") = nx""1 dx
/.ey_i_ .ey/:ex+l.x+1l -
Y v (€) ( ) X ((neéto)”)/ = n(nesto)""! - (nesto)’
!y Loy — XL p= 'x —v-1
yety ey =e 1 a_:an—m 2yy':—3sin3x+§-%
X e X .
y'(e +ye¥) = et a Y (cos (nedto))’ = — sin (nedto) - (nedto)’
: yx—y
extt nesto\’ _ .nesto ¥ 2yy’ = —3sin3x + / Xy
y = o e e (e ) =e (nedto)’ % (In (neéto))/ _ —— . (nekto)
. " 2xy?y’ = —3xysin3x +y'x — y
y’:i () =e ,  —3xysin3x—y -1
(1+y)er 2xy%y’ — xy' = —3xysin3x — y y = Oxy2 — x )
y = et (uv)'(x) = ' (x) - v(x) + u(x) - v/(x) (2xy* — x)y’ = —3xysin3x — y J = 3xysin3x +y
— oyy2
1+y 8 /21 X -2y 10/21
Zadatak 5  (uv)'(x) = u'(x) - v(x) + u(x) - v/(x) tg” x = (tgx)*
Odredite derivaciju funkcije y = (x + tg? x) crex (x") = nx""
.. k _ 1 1
Rjesenje log,x" = klog, x (Inx)' =+ (ctgx) = — o
o 2 ctg x
Zadatak 4 y=(x+1g'x) ™" /In ((netto)”)’ = n(negto)" ! - (neto)’

Odredite derivaciju funkcije y = y(x) zadane implicitno s

y? = cos3x + In Y
X
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Iny = In (x+tg2x)Cth
(In (neéto))/ _ ! - (nesto)’
Iny = ctgx-In (x—i—tgzx)/f—x nesto
)1/ -y = (ctgx)"- In (x +tg*x) + ctgx - (In (X+tg2X))/
}1— -1 . |n(x—|—t 2x)—l—ct x-—-(x+t 2x)/
y  sin’x s s X+ tg? x &
y _In (x + tg?x) ctg x ( /)
y_ e T teix 1+2tgx - (tgx)
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tg x 1 m
y:(X+tg2X)cg (tgx)/:COS—2X y = . x+2 Yxm = xn
x+1-(x+3)5 x
y' In (x + tg? x) ctg x ( . ) log, — = log,x — log, y
T =— + : 1+2tx-tx> 5 Y
y sin’ x x +tg? x gx- (tgx) y— (X1+2)2 /In
y In (X + tg2 X) ctg x 2tg x (X + 1)§ : (X + 3)5 log, (Xy) = log, x +log, y
;:_ sin” x x—|—tg2x'< cos2x> k4 1 p
| | (x +2)2 log, x* = klog, x
_ - ny =1In -
ol (1 2y b (e +1)3 - (x4 3
y x +tg2x cos2 x sin? x Y X X
_ - Inyzln(x+2)§—ln((X+1)§-(X+3)5>
y = ctg x . <1+ 2tgx> _ In (X+tg2x) . (X+tg2X)cth . .
X +tg% x cos? x sin®x | Iny =In(x+2)2 —In(x+1)3 —In(x +3)°
1 1 d
Iny = 5|n(x—|—2)—§In(x+1)—5|n(x+3)/&
12/21 14 /21
(Inx) =1 (In (nesto))’ = L (nesto)’
@l nesto
Zadatak 6
Odredite derivaciju funkcije Iny = %In (x+2)— % In(x+1) = 5In(x + 3)/di
X
x+2
y==3 . 1 1 1 1 1 1
x+1-(x+3)° Z.oy == . 2y — Z . . 1y —-5. — . 3Y
( ) y Y T2 %2 ()::1—)/ 3 x+1 (X;,Fl_)/ x+3 ()::1—)/
Rjesenje L, — 1 1 5 /.y
2x+4  3x+3 3 V/
e Funkciju moZemo derivirati direktno koristeéi pravila za derivaciju Y X+ X+ X+ Y= X +2
kvocijenta, produkta i sloZene funkcije. . ( 1 1 5 ) Vx+1-(x+3)°
. : . . y = - - "y
e Medutim, u ovom slu&aju logaritamska derivacija znatno olak¥ava 2x+4 3x+3 x+3
ostupak deriviranja.
POstP . , ( 1 1 5 > X+2
Y 2x+4 3x4+3 x+4+3) Ix+1-(x+3)
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Zadatak 7 Funkcija y = y(x) je zadana implicitno

Odredite jednadZbu tangente i normale na krivulju

zadana tocka

In(xy) = x3y3 -1
X0 Yo ( y) y pripada krivulji

u to¢ki T(1,1):
IN(1:1)=13-13—1 ~wwwwo 0= 0

RjeSenje
e Jednadzba tangente na graf funkcije y = f(x) u toZki To(xo, yo)
t...y—Yo=ke  (x —x0)

e Jednadzba normale na graf funkcije y = f(x) u to¢ki T(xo, yo)

n...y—yy=kiy-(x—x)
. ) 1

e Pritom je yo = f(x0), k: = f'(x0), ko = e
t
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XOZ].

e Jednadzba tangente

e JednadZba normale

Yo

I
—
=

~+

|

|
—

}/—YOZkt'(X—Xo)

y—1=-1-(x-1)
y—1=—x+1

t...y=—x+2

Y =Y =kn(x —x)
y—1=1-(x-1)
y—1=x-1
n...y=x
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(u)(x) = u'(x) - v(x) + u(x) - v/(x)

In(xy):x3y3—1/%

((netto)")" = n(ne¥to)"* - (neto)’
1
; . (Xy)/ = 3X2 . y3 + X3 . 3y2 . y/ — O ,(X) 3X y( ) y(X)
. / R y(x)3
Sy :3x2y3+3x3y2y'/- Xy L /(%) 355 — Yo
X = - 72 ‘-
y t Y\ X0 X — 3Xéy§
y+xy' =33yt 4+ 3x*y3y/ = y(1) 3.13.14 -1 2
= y -
Y — 33y = 3yt —y t 1-3-14.13 -2
(x—3x4y3)y’:3x3y4—y ke = —1 ko =1
1 1
. 3xyt—y k)= —— = —— =1
=233 ke o -1
x — 3x%y X0 Yo
Yo = y(xo) T(1,1)
(In (neéto))/ = - (nedto) (Inx) = )—1< (x") = nx"1

nesto 17/21

y=—-x+2

—PiT In(xy) = x3y3 -1
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Zadatak 8 f(xo +dx) = f(xo) + f'(x0) dx

. - - d
DICEnelel il f'(x) =tga = d_i Pomocu diferencijala priblizno izralunajte v/ 6.263.
F(x + Ax) |
(x + Ax) Rjesenje (x") = nx"1 633 ~ 777
3 31 3
[} f(X) = \/F = X2, f/(x) = —X2 = —\/;
-
e xo =6.25 dx =0.01, xp+dx =6.26 \
3 Domaca
o f(x0) = f(6.25) = v6.253 = /6.25~ = 2.5% = 15.625 zadaca
f(x) 4 L )
— o f'(x0) = f'(6.25) = 2\/6.25 =15-25=3.75
X
(6.26) ~ f(6.25) + '(6.25) - 0.01 V6.263 ~ 15.6625
R~ -0.01
Ay = f(X + AX) . f(X), dy = f/(X) dx, Ay ~ dy f(6.26) 15.625+3.75-0.0 =
/ £(6.26) ~ 15.6625 Vv6.263 = 15.662514996002 - - -
f(x + Ax) = f(x) + f'(x) dx 221 221




