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d)

!

¥+3¥ %

3 1 0 2 . a )yt-r-15s.vn?x--
s4Xc1y'=-
t#zt3Tln3

" ! ! !!!



3 1 0 3 .N'=-0.45.zooou.e-OYH-
N.lt/=-1488=-l50Ust-m#

3 1 04 . a ) y ' =sinx-x.ws/nb1y-
=zet6xex=2e' (1+3×7
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!

⇒
"

!

= H

!
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3 1 05 . B o c h D .

=3 1 0 6 . ftp.z/z5.9-6.b-
3.y-3.z

=-0.7/0.? = - 0 . 7 5 =

3 1 0 7 .e x v f µ = 2 À -

!

_



3 108 . a ) adf.tt?httt?f=

! !

b I i = '

! ! !!

( I - X V

3109.

a ) Funkt ionen h a r e n extrempunkt i f i l ⇒ ftp..co
- i . _ ä r växande fö r × = - 0 . 5 ⇒ fl-0.5170

b) X E I-c) × ? I



3 1 1 0 . f y , =
(2×+15÷

f-' k l
=-12×+15?

f"

#

=3l2×tÀ%

!

f-
"

(4) = 3 . 9-É=g÷g =

3 1 " .
a ) x . é = o ⇒

!

(då extol

b l É ( I t x )--o ⇒

!

c) e x l l t x t - x e . i o

É ( 1 + 2 × 1 = 0 ⇒ * = - I

-



3 1 1 2 . 0.5×-11-1 4¥ = 0

0 . 5 × 4 × + 4 . 5 = 0
,

× # o

!

""t⇒

!

"

|0.5-4

$

=D

+2=9; × = - 1 3 = > f i x ) h a r 2 r e e l l a lösningar.

3113. a ) 2jq

!

=

° ⇒ 2

!

c o s× > I ⇒ s a k n a r

lösning

b) sink-s.ws/tcosZ#=1-2c-sXsiix
s i n a

'

! " !

o

⇒

× = a m o s c H = t

! !



3114. a ) y '=
2"t×Y-4

!

=

2 ¥ )
=

( H ä r l i t e t

b) y' = 2x.tn/tx?tz=x(2hrxtl)

"

""!!!!!!!!!"

3 1 1 5 . a ) Temp. sjunker då f l t i c o ⇒

2 0 0 - Z o o t C o ⇒ t > 1 t i m m e .

c ) f ' 13) = e-
31200-600) =-400

$

=-2004k .



3 1 I 6 .

y
I
= (ask.s i / )Csinx-wsxI- lcosxts in1-nxtoX) =-

( s i n × - c o s × ) 2

= - c s i n

!

i #

÷

!!

t±:

!

i÷!

Ka l l e s längd öka r m e d
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3 1 1 8 .

a) vat ten förbrukningen m e l l a n k l . 6 o c h k l : S

ä r 180ms .

b) Vattenförbrukningen ä r looom? f ö r
e t t n o r m a ldygn.

4 Mede l förbrukningen p e r t i m m e ä r 4om ?

u n d e r d e första 1 2 t i m m a r n a .I
d) vattenförbrukningen ä r 30mi/h k l . 8 .



3 1 1 9 .

a ) h '

#

= fHt-1g#) ⇒ hk ) = 4 - 3 = L

b) hkxt-fcxl.gl/ItfHlgCx1=7hI2I--4.1tfDtD--I

c) h '

#

= f k t . g l # gYx 1 ⇒ h b t . - 4

!

i

) = L
|
2

( g

#

2

d) h

"

I
= f fg c xD.g l

#

⇒

h'

#

=

2 . C-3 ) = - 6

-



3 1 2 0 .

a ) Sm-_

!!"

°)

= 3b

!

=
Ibm

!

b) sitt) = 3 f t 3 ⇒ SK I =3.it?=l5m/s-

c ) s
"

( t ) = 6 T ⇒ s
"

(2 ) = 6 . 2 = I 2m

d) 3 f t 3 = 4 5 ⇒ t-54n-3. IN

e*

!!!

÷⇒

!

3 1 2 1 . y ' = 1 0 0 .g

##

r g'

#

=

= 1 00 .@+ xD"?4×3=4

!!
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3 1 2 2 . a ) f '

#

= E. 6

$

= f . fix) ⇒ k=É
b) fix) = I n4 . 3.4"--kr4. f

#

⇒k

" !

3 1 2 3 . yt-2-xzx-2 .sn/2
4 × 2Iv i . = "

! " !

+

sin×

!

= 2xwsi.2qjf.si/Z+Z#I=cosI--HL #



3 1 24 . f e l = c o s X , X = I
f i x t = - s i n ×

fin.wsÄth

!

Ä

= fl

"

=-sin

!

=

!

At

!

ng :

wstI-thljaoslEI-zcosfwsh-sinffsinh-co.SI#=

= IIwsh-j-t.si = E . as f f- t

"

⇒
fin.wsÄthh

!

ä = E . o - t i l =

-



3125. a ) k s l z k . w s 7. 5 t
,
k > 0

✓ = D ⇒ c o s 7 . 5 T = D ⇒ 7. 5 T = Iztn.IT

+ Fin?É
m o i , 2 ⇒t-F.IT?fIr-o.2I,o.63,t.o5s-
b)s''=-l.sin7.5t,s'"=-m.ws 7. 5 T , Skp.si 7. 5 T

L , M , p 7 0

s " : O ⇒ w s 7 . i t - - 0 ⇒ t-fztn.FI
( n : o ) 51411

"

= p . s i I = p > o ⇒ m i n i m u m

( n = D sk i ( I I ) = p . sin

"

=-ptr o

⇒ m a x i m u m . t

!

s

(n-_2) s

#

( I I ) = p . s i n

!

=p >

o ⇒ m i n i m u m

( n =3 ) s " f I I = p . sin

"

=-PL O

⇒ m a x i m u m t

!

s

(h = 41 s "

❤"

I = p . s i n 9¥= p > o ⇒ m i n i m u m

C n

!

" l

"

= p w É

!

⇒m

!



3 1 26 . 1 = 9 0 . k r (0.0451pct)))

2000-75T-C-75 )

!

- 6 75 o zddtz-qpq.pk/=90- z o o - 7 5 T

¥412mån) = -

6 7 5 L
2 0 0 0 - 7 5 . 1 2

=-b. l t /man, d v s

g.u g g y m a n m .w a . m e , g . , a .

www.pe
rma.ua,,)

3 1 2 7 . a ) f l yg a 51+0.00"-51

!

=8

b) f

#

=À , f !

#

=

7×6

! !



3 1 28 . f

#

=

k . ×?

him
↳ot-j-ht-k.YI.CL/-
hT=--k.YIoÀ

!

=

k . thing 12×1 = k r 2 ×i

!

ö ⇒

9-'=-tooo e e-
t o m t

3 1 2 9 .

P = I o o o . ( I + c . e-"wtf = t o o o . getI '

n = FI= - 1 0 0 0 . qui?qtt, = looöcéo
( I t c ä n t a

=

=
p ? c e-

" " t

= p ? I 'TI-t) = P ( Iooo-P) = H L

!



3 1 33 .

a) f i g

!! #

=f ig k

!

=

o

b ) frifot

!"

I

= f ig k

!

t

!

n)

=
k

n → o 5←h¥k

!

=

d f i g

"! #

=

k m

qq.gqwqu.ca#
..qg.g,.*n,..,.x-|

3 134 .

" h i m "

!

× !

h i m ×

! !

"=

"!

" " " = "

|h → o h h → o

b l him I

!

? f in ×

!

h I É ?

h → o

=hÉ (3×43Xh t h2 ) =3#



3 1 35 .

I I . Éj

!

=
fig

2 × - 2 K t h )
↳ o

"!

=-
Ef

"

=

h i m

-

3 1 3 6 .

qq.at/thTtblxthftc-(axt-
bxt#=n-o2axh+nahZ+bh-
=Yjj (2a× + a h + b ) = 2 a # b |
=
h i m

#

3 1 3 7 .

DI

"

)

= 0.tk /- l i f l x I -=-

H

!

#

/( f

#

I



3 138 .
f .(× , + flxi.ws FIN = I

f e l = o ⇒ 2 f t o) = I ⇒ f i o l=L-

3139. a ) h im
× →
o

$!

=

1 , × > o

h i m

!

= - 1 ,

X a o

× → o × - 0

b)

% !

I punkten ( 0 , 0 ) k a n m a n i n t e avgöra

µmmµ

!



3 140 .

f-
'

#

=f I j

!" #

=

him

!!

5

=

h → u=täi

!

ä

!

×I)

=
h im (5×4+10×3h t 1 0×42+5 × h ? t h4) = 5×4

-h → o



3 14 1 .

f lx th l . f i ) = ( K t h )Kth) "-x .× " =

= ( A h ) 1×+4"-×Kth)"-1×1×+4"? × " =

= ( * t h - x ) (x th .t t × (× + h j k-× " =

= h ( x + h)"-1 × (Kth)"-×") ⇒

f-'

#

= Y I

!! #

=

÷÷*w÷

!

µ*,.... |= I g ⇐m i t t ljus. × .

! !

"=
h

= × " + x . D A = Ä t × .

!

=

2

!

=

= E j = 3¥j

!

=

3¥ #



3143. a ) y ' = 2 × + 3

k=y'll) = 2 . 1 + 3 = 5

H k ä

$

= - É =

!

3 1 4 4 . a ) y'--3×2-1

g -yt-D-yY.tl/x-fi11g-
o=2(Xt1)--7g=2xt2gn-
o=-tzCxtII--Ign=-fx-tz

-



b) y '=-¥
h - E =-# ( X - 2 ) ⇒ h =-#× + I

kn-E--41×-2) ⇒ h

!!

z

d e t

" "

j-4=31×-51 ⇒ j=fx-1¥

ju-4=-81×-51 ⇒ j

!

¥

-

3 145 . a ) f

"

I=-¥+1 ⇒ f l y = - 2 + 1 = - 1

g - f i ) = f-k ) (× -1 ) ⇒ g

!

4

b l felet-gll.tl-f- ( i . 1) = 2 . 9 - 2 . 9 1 8 = - 0 . 0 1 8

-



3 146 .

a ) v i d t ? 2 5 dygn då tillväxt hastigheten =

← h

"

=

1 7 bananflugor/dygn.

b) N U5 ) u

N-t75-17lt-257-IN-17t.rs#



YI--2

3147.yt-2xtay431-2-72-2.3-a-a-
e-4-y.IS/
=4--74=3Z-4.3tb=7b--7

3148.

a ) f-' µ : 2eYsin3xte43ws3x.ee?42sin3xt3ws3x)

f io l = 3 ; f

#

= D

g - to)--f-fo l k - o ) ⇒

g=3

b ) f- (0.05) a - g(0.057=20.05--0.15

-



3 149 .

a ,

f

#

= À i gcxt-o.5-s.mx

f-H t =

! $

; g'

#

= - c o s t

f-'lol = 0 . 5 ; g'

#

= - I

f-101 = / ; glo)--0.5

0 . 5 . (X-O)-11 a - - 1 (X-o)-10.5

1 .5 × 7 - 0 . 5

×a-}=-0.3

!

b ) Geogebra g e r X a - 0 . 3 2 6

-
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×

3 1 5 0 . %
y = ¥
y'=-¥
f - Hp) = y'(xp) (×-xp) ⇒

f-

#

=-ftp.x t

4 - + I =-¥.it%Xp Xp

i , -ftp.to + I = 0 ⇒ X . = 2 Xp
Xp

ii,-ftp.ot I = yo ⇒ yo = ¥
Xp

m . m g . . . . . . . . ÷ . .

qq.
mg
]

-



3151. f

#

=

e " j f"

#

= É ; f "

#

= É

glxt-AXZ-
bxtcgkxl.la/tb

g"

#

=

2 a

g"

#

=f

"

1 =1

⇒ 2 a - - I ⇒ a=É

gtolafto) = I ⇒ b -_ I

glot-flol.at ⇒ ( = L

⇒ g a = t E

!

-



3152. a ) f

#

=e " , ftp..ae"

g - fiol = f '

#

(x-o)

g - I = a t t - o ) ⇒ g -- a x t I

b) s m å t ⇒ e-"äta-E.tt/=svHIem-
kIlltEnt-l)--gt#-



3155. A = ä r ? _

¥t=fÉ-Et = här.EE

-

3 1 5 6 . a ) V : a }

ÉÉÉÉ=3äÉ

b) DÅ = adf.fi = 1 5 .

!

j a = 0 . 0 0 8 c m I s

k a n t längden ö k a r m e d 80µm I s

c)
dgq-e-12.LT/gz=-0.0l2cm/
s-

"

! !

"

!

"



3 I 5 7 . A = ä r
2

dÉ=d¥.¥=2nrdI=2ä.I

! !

3 I 5 8 . a ) ✓ = a?

dÉ= ¥a.dff = 3a ? tja = 3 . 20?1 -I 0 ) = - 1 2 0 0 0 cm}min

⇒ Minskvingen-lzooo-c.in/min

b) A = 6 ä

j
= I 2 . 2 0 . C-I 0)= - 2400 c m% i nDÄ = ffa.Gaz = I 2 a . d a

⇒

!

n s m Ü



✓ = h . T r
2

En = ä r ⇒ där=

!

3 1 59 .

¥t=¥d¥=¥IÉ=÷.

! !

3 I 6 0 .
✓ = Ir?

!

r
= 2 Fr?

DÄ = dÉ.EI =
6 ä r ? É

-

3 1 6 1 . a ) V = ¥ä r 3 , A = 4 ä r
2

{¥ = FI.dÉ =
4 T r ? I f = 4T-4? 0 . 3 = 60.3cm%

b ) DAd-t-EA.fr?8Tr.ddrz=8tT.4.#=3o.zcmYmiu-



3 1 6 2 . V = §ä r ? = ¥T.LI?j3=fvTD?-
ddIp=tzTDZddD=daI.dE--
#pz.ddI--

"

zz .

C-I .5)= - 6 . 6 . 10-3cm/min

pianneternminskarmedb-b.cm/mm-

!"

i"

3 1 6 3 .
✓= Tr}

!

r = I I . h = I ⇒ u h , = I I
En = I I

dÉ=dÄiÉ=¥¥=

! !



3 164 .

"

! "

✓ = I 8 h

In = I 8 Literldmdft-
ddhj.dz a gf.to.4 I = - 0 . 0 2 2 dm/min

valtennivansjmnker2.zm.in/mi-



3 1 6 5 .

F i l t r e t : v = TIL
r = I ⇒ v = I I ⇒ dfj.IE

Åt = adf.FI = Éi¥

""

it

1501=-t.am/-min

B e h å . V = ä r ? h ⇒ In = # r 2

II-_där. Ät=

!

I f

=

"$

.

1 5 0 = 0 . 8 5 c m I min

-



!!!

µ

3 1 6 6 . a ) r 2 = R ' - ( R - h j = 2 R h - 4 2

A V = T. i r ?Ah= tT ( 2Rh -hY.Dh

d¥=¥Eo?É=fÉo¥ÄÉ=.ie#iEF--

="""

!"

"""°"=

!

"

!

b) V=fFhY3R-h) ⇒

$

=

2 1 TR h -T h ? = 5/2Rh-h)

Ä = d É É

" # !

E t

! !

-



3 1 6 7.

2-" = × " Y"
y§¥177-_fzlxt-

yyo-2x.FI + 2y.FI ⇒

¥t=-ÉdÉ=-

"!

II

=-✓gz

!

z .

0 . 6 = - 0 . 4 5 m/s

-
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Vx ×

3168. yZ= ×?-12-2 ⇒

2y.fi?2xddI ( I k o n s t a n t )

É=

!

¥

"! !

¥.

% !

" ←

t.am/sAlt.losuing-
Geogebra:X--tiden

(hypotenusan)

!

i

!

f

#

=

längd i ×- led
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P -I

→

..

"!

!"

3 1 69 .

y
2
= × 7 I ⇒

2yd#=2 × D I
d t

¥

!"!!""!!"!""""!

y

y
2

= × 4 I

2 y.FI = 2 7 . DÅ

¥ = ¥Ät=

"!

Et

j.LI#iso=tosmIs
-



y.tt#tzi--
EFi'y=fIz

3 1 7 1 .

$

=#+

¥ ⇒

-

!

Ett-tiÉt-É É

¥.--YYE.EE#Et7=IIzMtiEttEiEI-
c--CfoIwl?yfi"-fjbl-4oo.IE;-f-
=-o.ir/minErsuaHningsresi-
stansenminskarmedo.5e/m-



3204 .

a ) J a , bägge punkterna
4

ligger på e n vaxande

funktionsd e l .

b) Ja , punkten ligger på |
e t t m i n i m u m

i

-

3205. f

#

ä r

e t t maxvärde, då förstad e r i v a t a n
ä r n o l l o c h a n d r a d e r i v a t a n negativ.-

3206 . a )

! !

d)

!

b ) x

! !



3 2 0 7 . g

"

1=2×- 3

a ) g"

#

=

2 . 0 - 3 = - 3 2 0 ⇒ glol = maxvärde

b) g"

#

=
2 . 3 - 3 = 3 7 0 ⇒ g

#

=

minvä rde-
3 2 0 8 .

f lyga 3×2+4×-4

f

"

1 = 0

⇒ 31×443×-431=31×+216-Es)-0

⇒ Extremvärden då 4 = - 2 , XE}

- . - = - 1

f-'µ
+ . + = +

I m a x → If

!!!"!!

m i n

a ) X E - Z , X ? }



3 2 o 9 .

!

y = é

!

3 2 1 0 . Y'=-3×2+12

y"= - 6 k

y'=o ⇒ Extremvärden då × = ± 2

y"f-2) 7 0 ⇒ minvärde y t a )
=-1-213*12.1-21=-16

y "

#

c o

⇒ maxviirdeyl21.az?tiz.2-F
-



32 1 1 . y'= 15×1-8×-12=151×2-Ex-¥) =

= 1 5 k t } ) (×- f. )

y '= o ⇒ Extremvärden d å × ,= - } , % = §
y " = 3 0 × - 8

Y
"

(xD "C-E) < o ⇒ max imum

y"

#

=y "1¥)> o ⇒ m i n i m u m ⇒

F u n k t i o n e n h a r m i n i m u m för × a ¥
-



32 1 2 . f-
"

(X) = 3×712 × = 3×1×-14)

f l

#

=

o ⇒ Extremvärden d å × , : O, X . = - 4

f "

#

=
6 X t 1 2 = 6 (×-12)

4
f-"¢,) = f-( o ) > o ⇒ M i npunkt i @ , fiol) = ( o p )

f-"Ki-_ft4) < o ⇒ M a x p

!

i

!

b) f-f-2 ) = f-
213+6-f-25=-8-124 = 1 6

f-( 2 ) = 23+6.22=8+24 = 3 2

- 2 E x E L ⇒ S Största värde = 3 2 d å × = 2

IMinstavärde-odax



32 1 3 . f '

#

=

4×3-16× = 4×1×2-4)

f-' (x ) = o ⇒ Extremvärden för × ,=-2 ,4=0, X , = 2

f-
"

( x ) = 12 I - 1 6

f-" (xp = f-"f-2 ) > o ⇒ M i nvärde f f-2 ) = 1-214-81-418=-8

f-
" (XD--f

"

I

< o ⇒ Maxvärde Hos= s

f "

#

I

= f

"

7 0

⇒ M i n värde f p ) = 24-8.278=-8

Ändpunkter i

f-Än c o ⇒ Maxvärde ft-t) = 1-11"_ s t i f t s = t

f"

#

>

o ⇒ M i n värde f

#

=

34-8.348=17

- t e x t } ⇒
{Största värde = 1 7 d å × = 3

Minstaiavdes
-8dax-zi.si:

f 2 i 8 1 l



32 1 4 . y'= 4×3-4× = 4×1×2-1)

y ' = D → × f - t , X

$

0 , Xp = I

y
" = 12×2-4 = 4 (3×2-1)

y "µ,) = y"C-1 ) 7 0 ⇒ M i npunkt i f -1,y t , 1)

"

1 , 1 )

y " µ ) = y
"

(o ) a o ⇒ M a xpunkt i µ , y@1) = ( 0 , 2 )

y"

#

I--y

"

i>

o ⇒ M i npunkt i Cl .

#

)

= ( I , 1 )

" " !



3 2 1 5 . A : t . + = +

B : t . - = -

a+.+=+⇒"""

!

[ : - i - = - 1 p F

!

A D

3 2 l b . f

"

=

2 - ¥

f '

#

= p

⇒ × ? I ⇒ × =
É"¥ kr-0, 1 , 2

E n d a s t e n h e d I r o t i × = I ⇒ Extremvärde d å # 1 .

f

"

I--
%

f "

#

=
f-"c) > o ⇒ Minvärde f i l = 5

-



3 2 1 7 .

"

É É

!

3 2 1 8 . a l
Geogebra:

b lyt.EC#2)-exeYx+D-
+--T+jyt=o

⇒ *=-lykta-1)
L O , Y#a -1 ) 7 0 ⇒ F u n k t i o n e n växande

f

! !



3 2 1 9 . a ) Största värde = 4.4+2.5=6

b) M i n s t a värde = 4 . 4 - 2 . 5 = 1 . 9 f t

c) 5 . 5=4 .4 - 1 2 .s i n(50kt)

s i n

#

F t )

= 0 . 5 5 ⇒

5 0 T t = 0 . 5 8 2 4 t v i . 21T

t = 3 . 7 m s d

! !



2 × + 2 4 = 2 4 ⇒

h = 1 2 - X

3220 . a ) y

#

=

TX?h = I I (12-X) =T(l2xZ

b) 0 L X

c) y' = I T (24×-3×2) = 31T × ( 8 - × )

y'--O, X # o ⇒ × = 8

y"--T (24-6×7 = 6 T ( 4 - x )

y"(8) L o ⇒ Maxviirdeyl81-256Tn-804c.vn?-

-



3 2 2 1 . a) X = 4 , f ' växlar från - t i l l + v i d × =L,

b) × < 3 , f ' antagande f ö r X L 3

c) × = 3 , där f ' h a r e n extrempunkt
qq.euerg.f.a.ru#je
gmgggmqm-/



3222 . Y'= 2 m s × - I

y":O ⇒ c o s × = I ⇒ × = I

!

tu .

2 T

0 ? X E 21T ⇒ Xp

"

,

X ,=-

!

+ 2

I = I I

y" = - 2 s i n ×

y" lx j=y"(Ig) < o ⇒ M a xpunktlig,ytI))=

$

,

B - f )
y"

#

I

$

"III>o ⇒ M i n punkt

oEXE2tT⇒EnmaxpmaktLI,b-F-
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Geogebnigerx-7.l
t#r=z--h=2-2r-
3224ylrI=tTrz?-
h=tTr4l2--2r)=tT
(4 F - 2¥)

3

y'( r ) = I T ( S r - 2 K ) = 2 ä r ( 4 - r )

y'=o, r # o ⇒ r = 4 c m

y"kr1 = I T ( 8 - 4 r ) = 4 ( 2 - r )

y

!

o ⇒ m a À
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=

! !



3 2 2 5 . f
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t a

2 x - E
+
2

f-'Cx) = o ⇒ 2x-Éz=o ⇒ × ? §

x-eze .se?=az=sa--

3 2 2 6 . a ) yvig, = 1 0 - 3 = 7 m

Yhögv=

!

m

b) y'= - 3 k s i n
V . = I I , 1 - = 2 . 6 - - 1 2 h ⇒ k=¥z=

!

y'=-I.sin

!

t

⇒ yha+=Iz ⇒

vattnetsh.ge/sjuukermedmaxhastigheteuIzm/-



3 2 2 7 . a) y' =2x.hr/ntX--XC2hxtI)Y'=o,
× t o ⇒ × = e-

I

Extremvärdet flé

"

= t.hnÉ =-Ee

b)
fki-ECx.IT?x-cx-,jh--

+
2

f-k l = o ⇒

! $

=

$

→

× = 2 ( x - 1 ) ⇒ × = 2

Extremvärdet f-⑦ =

!!

= I
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3 2 2 8 . f

#

=

2×3-3×41 t a

f-
'

#

=

6×2-6× = 6×1×-1 )

f '

#

=

0 ⇒ × , : O , X . = I

f-"

#

=

1 2 × - 6 = 6 1 2 × - 1 )

f-"(×,1=f"Cola o ⇒ Maxpmnktlo.fm/=Co,tta)

Ä

!

" ""init
a > o ⇒ I nollställen
a . = D ⇒ 2 nollställen

- I L a d o ⇒ 3 no l l s tä l l en

• = - I ⇒ 2 nollstäl len
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=

I T ( 4 - ×)? × = I T (×?-8×2+16×1

✓
'

#

=

I T (3×2-16×-116) = 31T(×?_¥× + ¥) =

= 31T( X- 4 ) (X-Eg)

✓
"

(X) = O , X f - 4 ⇒ × e §

V "

#

=

I T (6×-16)

✓
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(§) = TIS-16120 ⇒ Max-efft-9.4829.ve.
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3 2 3 0 . f#1=3×4-2a t t b = 31×425×-1})

E x t r e mpunkter för x = - I o c h × = 3 ⇒

f-'HI = 1 × +1 1 1 × - 3 1 = 0 ⇒

( A I ) (× - 3 ) = ×'t

"

×-1¥

×?_ 2 × - 3 = ×?-125×-1} ⇒

↳= - 2 ⇒ a = - 3

f- = - 3 ⇒ b = - 9

K o

!

:

f-"1×1=6×+2a

f-"Callao ⇒ 2 a - 6 < 0 ⇒ • < 3

f "

#

7 0

⇒ 18 + z a > o ⇒ a >
-g}⇒ → < a < 3

a . = - 3 o k !
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3 2 3 1 . V = F y = 900

Antag k o s t n a d 1cm" f ö r b o t t e n = I ⇒

k o s t n a d 1cm? f ö rsidoytorna-zklxf-
XZI-4xy.ro= Å t 8.91L
K '

#

= 2×-7

"!

k ' = 0 ⇒

$

= 3 6 0 0 ⇒ × = 36

"

É" "

> kr-0,1> 2

E n r e e l l lösning × =
3600""

a . 1 5 . 3 3

K "( x ) = 2 - 1 14¥50
>

o ⇒ m i n i m um

y = ¥7=
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ja

= 3 . 8 3

D imen s i o n e r n a X x x x y = 15.3×15.3×3.8 c m

-



✓ =}h = ä r
R = 3D .

3 2 3 2 . r ? = R2-h? ⇒

K h l = tTCRh
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h-h}

✓4 4 = EM-3ha) = b -( 3 - h2)

✓
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(h) = o ⇒ h =
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3 5
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3233 . h = t a u x

A
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= I

t . I E - 2 . I2

A '

#

=

o f lttq

!

_,

= tm

!

A-'CX) = 0 = 3 t a n k = I ⇒ × = a u l a n ( 1 = ¥
-

3 2 3 4 pix) = k (×-13)( X-2 )
Z

Plo) = 1 0 ⇒ K - 3 . f -2)2=10 ⇒ K =

$

p

#

= I ( x t 3 ) H - 2 -
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3235 . L = 2 z + y
Z = 6↳ s ×

Y = 6s i n ×

L = I 2 c o s × t 6 s in ×

L'= - 1 2 s i n× + 6 u s ×

L' = o ⇒ 2 s i n × = c o s × ⇒ t a n k = I ⇒ × = 0.464

L"(X) = - 1 2 c o s X - 6 s i n ×

tianya.nl?.4lO=7Maxliingden-.L(o.464)=l3.4m-
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27f
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b) N e j
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y':O ⇒ ¥
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" #

" ⇒ × =
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2 2 5

. yµ I=V3N}

!

_2t
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=134s-
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p j -p r j t . I E i ⇒

r e .

!

=

f - ¥

✓

#

=

ä r ? × = 1 T (RIX-¥)
✓ 'HI = IT I¥_3¥)

u '

#

=

o ⇒ ¥ = 3¥ ⇒ × =#4¥ = 2¥

✓
"

(X)= - ¥

4 "¥3) < o ⇒ M a x volymen = 4¥31 =

=

T.CI?Tg-6¥) = I . 3¥ = É ? v . e .
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2 × . e-
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=
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A'

#

=

o ⇒ × ?

!

⇒

× - - I ,
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!

A"

#

=-4xÉ(8xÉ-8× 3
e-×) =
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3 3 0 1 . a ) F
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=

2×2-×

b) F

#

= 2×7×-1 (

c ) 21-25-1-2)-1cal 5 ⇒ ( = 5

F

#

= 2
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a ) fsinexdx-f.co?x-)o=tzlcoso-osIzl=f
0

e

b) /,#DX = 12kr×)? = 2 - 0 = 2
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3304 . a) F

#

= - 1 5

e-
" "+ (

FN) : 1 0 ⇒ C = 1 0 -1 1 5 c L 2 5

FHi=-15ÉI
b) F K , = 8 s i n 3 × - 1 c

F@ ) = 1 0 = 3 C = 1 0

F C x t - 8 s m . l t #



Skärningspunkt:

× = 5 × + 2

× - Q = 2 ⇒ × = 4

3305 .

4

A - = ICE-12-x)DX =
I

!!

2x-¥ 1"

=

O-a2.FI/-2.4-
Ez=lbi2t8jb-3=La.5.3a.e.--

3306.
f-(× ,=

$

+

25×-1 C

F A I = o ⇒ ¥+4 + c = o ⇒ c .=-¥

F

#

= É t 2 r x - ¥ _
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"

2x.sinxtxkosxlf-x .ws

×påståendetärfalskt

3308. 1×4×19=1

"

I

ä t a - 2 = 4 ; o f t a - 6 = 0

( a - 2 ) Ca-13) = D ⇒

P o s i t i v a
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❤

* → + .

¥Ä
× ? - 1× - 6 = 0

(X-1 3 ) (X-2) = 0 ⇒ X .= - 3 , × , = 2

X z

A-=/C-×-15- I t i )dx = f- ¥+6×-§]? =

- 3
X I

=-2-112-§-f-f-18-19) = 10-§-1¥-19 =

=
60-16+627-+54

= l¥a2o

!

e

b) × , = - 1 , X i - 0 , 4 = 2

" !

+ z X 3 °

A-= flxtddxtfe-xdx-fqtxt.tk,
X2

-[e-×)? = o - ( I - I I - (Ü l ) = E- e-I 1.36 a . e .
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e

a) f

!

D X

= (hytt))f= I n l e t t ! - k r 2 = m
"4

I

b) !

!

D X

= (f.
kr

❤

×-111

#

Ih r

9 = k r 3

!

3 3 1 1 . a ) F-(X) = X .hrx-xfcxi--Flxj-
_hrxtI-I-_hrX@Yf-
hrxdx-_fx.hnx-×]= e -e - (0 -1 )= 1 |

!
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a l A-
=

"

(3I-
bxtdx.lk?-3x2)z=-8tI2--
4a.e.b1fx3-3xYo=o-
n3-3nZ=OnYn-3)= D

n > o ⇒ h -
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2

a ) fcx-axytx-4.IE-¥174
°

2 - ¥=4 ⇒ a=-I

b) 2 - % = D ⇒ a = §

!

3314.ae/sitt--ft4tldt-
c=6t3-I2t-I5---b) s (12)-5110) =

6.123-12.12-6.103+12.10=4344 m
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a ) flextid × = §
42#11%1"

=} (27-1) = 2€
:

b)
I

#

ljdx-jlxtzxtildx-ff.IE?+xI=E+?tI=Z I

!

°?

c) ) (1¥)DX
=

"

+ kex),?
= 3 t h e 3 - t - o = 2 t

1 / 2Äh
d, j 8sinxars x D × = 4)s i n a = 2 f-↳ 2×1=1

0
0

4

ie)
ffff-dx-ICE-tx-tldx-zf.FI-1×4,4=211¥-E-⇒
I =2

!

f ) I

!

D X

=/

""!

dx-flx-3m.CA?
Ddx-'.'orsm4+m#

0
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3316.

"÷"""÷⇒.÷b) frhidr-hf.LI/o--h3-
aHl--fI=5.6E0i44t-
sHt=fvcttdt--6.4,.tt
"

0

3317. a ) 414=10.to?-36.3m-/s;v(25J=1o.250-5b=6L.7m/s

b) a l l o ) = 5.6.10-0.44=2.03%2;a(251--5.6.2-50.44=1

!

2

C) 5/251=6.41.25""=

! !

5125)-Sco) 9 7 2

dlv in-z-g-z-38.am#
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c o s × = h o s 2 X

× = ± 2 x + n - 2 T

× > 0, n - - I ⇒ × = 2¥

÷
×

A-=/@sx-coa2xJdx-.fsinx-Isin 2x) =

0

0

= sin

"

-Isin

!

=

↳ I - I . fars

"

=

ö÷

!

⇒
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3 3 1 9 .
a)

"

fsin.tl/=-ffwsx1---fft-D= I

O

b

b) ¥,!¥d×=I ⇒ -E,.ly?--I ⇒

!

,

( f - 6) = L ⇒ §-6=1-b

6 - 6 b = b - b 2 ⇒ 5 - 7-b t 6 = 0 = 3

( b - 1 ) ( b - 6)

b > I ⇒ b

-



"=""

"

y= k×
3320 .
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÷""

4 × - É = k x ⇒ H k × - 4 × = D × (X-CG-k)) = 0

× , = O , X , = 4 - K , X 3=4
+ z X 2 X 3

A,=Az⇒ /(4X-F-kxtdx-fkxdx-JC4x-xyd.in
X, X , X 2

4 - k 4 - k

44-kl

!

¥ 1

= f.k¥1 + fax?

"

"

4 -K

( 4 z

!

-

# !

=

k¥1132-¥-214-hit

# !
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3321.
DA = 2 I x D×

4 4

Antal invånare = f f

#

.

DA = 16000T!
#DX

= 3 2 0 NI

#

!

I

=32000T(2-1)=320NT=1005-
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äI k Fk
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=
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b) p = TIII =
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ÉÅF d p . _

÷
äÉ
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A t 313 + 2 C = ¥
(Hel kvadrat)

(kvar tscirkel)

" "

"!$"

÷:*.im....

[Triangel a r e a n + 2 c i rke lbågar+ c)

⇒ c . = I -¥ -

!

;

4 C = 4-Fs-¥ = '2→§

!

.

A t 4 B = I - 4 C = - 3 + ↳ + ¥ = -3

" !

' T

A t 313 = Iq-2C=

"

+

I - z + ¥ =
7

"

4

1 2

~
i 4 B =-

!

i

B =
- l 2 t 6

A=t4B-4c=3-3§

!

=0-



3 3 2 7 .

a ) fxetxdx-EE-fi.IT/tc=EI-eItc

b) IX.c o s a t t = x . I s in ex-fi

$

sin2xd

= É s i n 2 x t

Lösning i Geogebra:
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4 ) x . m x DX =¥.tn/-fIfdxtc-=XZzh-
X-Itcb)Fed-
fax.edxtc---=x2e'-2xe t t 12.édxtc=éYx? 2×+2)-1C

3 3 2 9 .

÷ ÷"a) Ixcosxdxe-fx.s.mx/-
fl.sinxdx--
fxsinxjIlasxjF=Iz-Ib-
ISxhnxdox=

"

hux

""!

×i
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2§

#

tDI3x-D-dx-fex-DIEZ-xlj-j2.IE?xldx=

°
o

=

#

x-IDIE-NI-Y-x.to?-
=5r4-o-4t0=l#f(6xtx-
Ddx--f2x-Iz-XI=

1 6 + 2 - 2 - - 1 6
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a) flxthxldx-IEI.ee"+ fluxD X =

= Ettt.mx?-fxIxdx---lEIFtlxhrxI.-
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=

= I + e t t
-

bl!ektDdx-lexdxtleyj-fxej-jeax-le.li.0
°

0

=#I- läkte
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e
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A = f × e-"dx = f- x . É I-[tedx =i
= f-× E l f- I e-

× I =

!

é

!

9a

Lösning i Geogebra:
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✓ L =/¥DX = k r × - 1C ,

⇒

H L = I t f fd× = I t h n x t C z

c , #↳⇒ I#DX k a n i n t e sub t rahe ras från bägge leden- 1



A-=) s i n x D×-_flosx)

"

=

I a . e ."
÷:

⇒ ×

$

fxs.m x

DX

Y t = f ) s i n k DX

I t T t % %

iX p = fxsinxdx-f-xwsxt-fcosxdxn-fxcosXJ-fs.mx), = I
0

° 0

c o s 2 x . a s k - s i n k = I - s i i x - s .m x = I - 2 S E K ⇒

siix-l-wz.AT/z
%

iyi-tzfsiixdx-tfd-cosexldx-
qfx-fs.mu/o=gI(Xt,Yt)=(lsI#
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a) d u = Ty?DX = TÜdx
2a.

✓ = Idk!äÖdx = Ile")?"Lé

!!
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°

a

b) IITE"dx = 1001T

0

IIe"!-- l o r i

e k , = 2 0 0

a = h2
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=

2 .6 5 I . e .
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3 3 3 8 . × ? 2 5 - y

du- - I I . dy=I(25-y)dy
2 5

k-fdve.IT/25-y)dy=tT.f25y-IzYjI-22.5-T-982.e.

! ! "!

3339. dt-ITYZ.de/=tTXY4-xYZdx

2 2

✓ =)dve.IT/(lbxZ-8x4txb1dx--F.1¥?

!

I

!

[ =
0 0

= p .
16.813.5-81,3%21-
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v . e .
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×

d u= T.ly?-yo4.dX = I T(¥-0.25)D X
2

V =/du = I T f ¥-o.25×1} I f t - t + 2 + f ) = 9¥a - 3 . 5 v . e .
"

$ ! !!

334 1.
× = ¥-I

d r = I Edy = I T(I-1)I y = T (¥-¥ t 1 )dy
5 5

✓ = fd u = F . fl

"

-¥

+11dy = I T f-¥-1okey-1×1,5 =

| I

÷ I T C-5 - I o h 5 + 5 + 25-1) = I T(24- I o m 5)= 24 . 8 v . e .
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d r = I Ty?d × = I s i n DX
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=""

!

s i n2 × = I_q
I T I T

✓ = f d u = I } (I-cos 2x) D X = I [X-E sina.az=

!
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I 1
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!
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3344 . A = ¥2 = ¥
d k A d × = ¥
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FÉE.
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¥Ä¥
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d u = 2.)(64-32X?t 4 × "Id× = 2164×-3¥4¥! =. :
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a ) A V = 2 T X .D X 'Y
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!

b) i :F )d u = I i) × (16-x)D X =

= 2À8É¥)! = 2 T(128-64)=128i v . e .
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a) d u= 2 TXDx . y = 2 T (4×1×3)DX
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99 v . e .
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Vx--Vy--sfdVx--fdVy⇒

O
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✓=)du, f ) d r , = 61T) × 'd× t Ig fjdy = 541T-127 I =

!

.

O O O O

-



× , - - n , x i a , ↳ = "

""! !!"

dvi-ITHxtij-qttjjdx-
dvj.IT/C2tI1Z-
(rxtlIYdxXzX 3

✓=)dr, 4)du, = F)( I t 2 × - 1 1 -X - 2 K- 1 )D X +

X , X 2

4 2 4

+ F)G-X-2K-1 ) DX = F)(xt-x.hr/dXtA/C8-x-2rxldx
2 I 2

Ff¥ ¥-4¥[tutsi-E-41¥31 =

= # (§-12-¥-f-ft})-11T(32-s-7-16+2-18¥)

= 1T (8-1-3,2-+4-¥ + 2 + 3 2 - 8 - 1 6 + 2) = I T(-¥-I-112) =

= t.-42-j

!

=
2 ¥ = I I v . e .

-



3 3 5 7.
t

+ →
µ!#DX = h im 1¥31"--hirs-f.) =}a) him t - 7 N t t - 7N

(konverg-ätt
t

b) him ) ¥%d× =
h im 1 5 (×")takin 15ft"-1)

!

t u r i 1-→ a

t - 7 N ,

! !

3358.

+ → *

I

!

Ä ' l o o k i n (I-food-too
a)

h im

!

$

idx-loo.hn

c -→ N

£

1-→ *

! $

t)

t

b)
ftp.ffo.ggdx-tov.hn/xIt=1oo.hinlt""-D

!

t - 7 N t - 7 N

D i v e r g e n t



3359.
t

www.xdx-tink?
t--Eiisint-It-7N

o
t - 7 8

(Divergent)

t

t

Ihjäl.ä

!

b) him)2xe-idx.hn
( E )

°

↳ a
o

t - 7 N (konvergent)
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3360 . dA=ydx=Édx

t t

AHT-fdA-ffdx.tn/Jf=ht
1 I

dv-cn-yidx.IT.#DX
t t 1

Vett-_fdh.IT/fjdX--tTf)t=lT(I-¥)
1 I

a) A

#

= k r 2 ; 421 = 0.51T

b) Al lo ) = k r 1 0 i 4101--0.9 I

c) A t t → N , t - 7 N A re a n divergent

µ⇒,]
Volymen konvergent


