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2.2) \E-e?i:\f(cos%ﬂsmjj:f{—% %Ij——l#—l
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Satt z=x+iy vifar x* +i2xy - y* =-5+12i
x*—y*=-5 ()

Jamforelse ger < 2xy =12 (2)
xX*+y*=13 (3
(1)+(3) ger 2x* =8 <> x =+2 . Inséttning i (2) ger x=2,y=3 och x=-2,y=-3.

Svar: z=2+3i,z=-2-3i.
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b) f(x)=2\/;+arctan2x : f’(x):2-£-x2+—2-2:x2+ 5
2 l+(2x) 1+4x

Visatter x=11ini f’(x):i _2 . Detblir f'(1) = 2 — =Z.
JX  1+4x2 f 1+4-1

c) f(x)=(sinx)*+cosx, derivera f'(x)=2sinx-cosx—sinx.



Det gar att 16sa ekvationen f'(x) =0 pa tva olika sétt.

Alt 1. f'(x) =0. Ekvationen blir 2sinx-cosx—sinx=0< sinx(2cosx-1)=0.
Detta ger att

) 1 T
sinx=0< x=nxz,neZ eller Zcosx—1=0©cosx=5©x=i§+n27z,neZ

T
Svar: Xx=nr eller x=+=4+n2z,ne”Z
3

Alt 2. f'(x) =0: Vi anvander omskrivning 2sinx-cosx =sin2x, da far vi
f'(x) =sin2x—sin x. Vi loser ekvationen sin2x —sinx =0, vi far
Sin2x=sinX < 2x=X+N2zr,NeZ < X=Nn2x

eller 2X=7z—X+n27r©3X=7r+n27rc>X=%+nZT7Z, neZ

Svar: x=n2x eller x:%+nzTﬁ, neZ

(x+1)?

4, f(x)= D, ={xeR:x=2}.

1) Vi undersoker diskontinuitets punkter: x =2.

2 2 2 2
"T (X+12) :[;’TJ:@, "T (X+12) :(S’—j:—oo,dvs x =2 ar en lodrat asymptot.
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2) Iim(X+l) = f,(XJrl) zx—:xfbrstorax =oo, lim (x+1) =—o0, dvs inga
x>0 X — o X-=2 X x>0 X —2

vagrata asymptoter.

3) Sneda asymptoter y =kx+m, X — +w
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4.

Vi far samma varden pa k och m da x — —oo.

Dvs y=x+4, Xx— too drensnedasymptot.

X—2 B

N y,{x? +2x+1j' _@x42)(x-2) (X} +2x+1)1_ X’ —4x-5 _ (x=5)(x+])
(x-2)° (x-2)° (x-2)°

(Xx=5)(x+1)

Stationdra punkter: f'(x)=0
p (x) T

=0< (x-5)(x+1)=0<= x=5x=-1.



f'(x) + - odef -

f(x) I.max odef \ I.min
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Lokal maximipunkti x=-1, y=0. Lokal minimipunkti x=5y=12

Skérningen med y -axeln: x =0, y:—%.
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5. a) Derivatans definition: f'(x) = lim f(XHz_ )

Eftersom f (x) = Inx sa far vi

In(x + hr)] —In(x) _ (t)/p%, vi kan anvéanda In(tt_+1) S1t— Oj =

f'(x)=1lim

h—0

I X*h In(1+hj In(1+hj In(1+hj L 11
—lim—X —lim——*/ _jim— X _jjm— X 2. 2_2
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Alltsd DInx =1
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b) Tangentens ekvation &r y—vy, = f'(x,)- (X—X,)

Normalens ekvationar y—y, =—

1 '(X—XO),dé_l’ X0:0 och
(%)
Y, = (0-2)e’ +3=1. Vi bestammer

F'(x)=((x’~2)e " +3) =3x>-e” — (X’ =2)e " =e*(3x* — (x*-2)) =e *(3x* =X’ +2)
= {'(0)=e"(0-0+2)=2.
Insattning i ekvationen for tangenten: y-1=2-(x-0) < y=2x+1

Normalen blir y—lz—%-(x—0)<:> y=—%x+1.

6. E(v) = k%((v—35)2 +296) = k(v—?O +%)

0<v?=1521 Dettager v=39km/h (v>D0)

E'(v) = k(l—liflj =0 & 1—1\5/51 =

Vi testar om energiférbrukning ar minst da v =39 km/h.
Man kan anvanda ett teckenschema eller andraderivata.

Vi deriverar en gang till:

E"(v) = k(1—15§1j =k (1—1521v’2)' k2 '1521
v v
y 3042 : -
E"(39) =k 35° >0 detta ger att vid 39 km/h har E ett lokalt minimum.

Svar: Energiforbrukningen ar lagst da v =39 km/h.
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