
3115. a) B'-K-B = 0 .0 035 1 3

"ÄÄ%

!

ÄÉÄ

"

Ä%Ää

! !

4 EliFfj-åärbakteriemängden

3116. a) y=xe"

yle" ( i t × )
✗"=@"(2.+ × )

V 1 : e"/2+ ×)-Zet( I t t ) + axe" : ✗ e" = H L #

b) ✗ = 5 t s i n t

✗ 1 =5 ( s i n t t t c o s t )

✗ " = 5 ( c o s t + cost- ts in t ) = 10 c o s t - 5 t s i n t

VL=10cost-5tsint+5tsint=l0wst=Hl#



3117. a )

#

b) y'-KUT
-

3118. a ) y=é¼xé"
VL-y'=-2x e-" + e-" - 2 x é "Hu-zxlettxe-Y-e-E-
zxe-EE-zie-E.ve#|
b) VL=y'=-2×céÄéE2×É"
HL:-2xlce-itxeilte-E-2xce-EE-zxEE.ve#

-



a .

3119. Y =L ,e t t c , est

y' = Get+ 3C ,est

u ,

gyggggteq.ge?
tegggegg,gggeggegg
=o.y,/

-

3 1 2 0 . Y-Axe"+ Be"

y' = Ae"+ A x e " + Be"

y"= Ae"+ Ae" + Axe " + Be" = 2 A e "+ A x e "+ Be "

V L = 2Ae"+ Axe"+ B e " - 2 (Ae"+ Axe"+ Be) + Axe"+Be"= 0 = H L

#

I
-



3121. y=Aeb✗

Y ' = Abe"

Y" = A b e "

Abe"-4A e " = o

exempe lv i sA-chb-2
-

3122. Y-S inAxtcosAX

✗
' = A c o s A X - A S M A X

µ.-
gängyggyggsgymnyagg
yga,#|

-



-

tymjtky.no

3123. Y-Asimut
y'-Awcoswt
y"=-Awsinwt

- Aw s i n w t = - k - A s i m u t ⇒

w=±V I

-



3124. T / = - K ( T-To ) , K - O , T ? To

3130.44--1×-12×
+2=54-1×1+2

✗ (2) = ⅓ ⇒ 5 h 2 + ( = ⅓ ⇒ ( = ⅓-5h2

✗ = 5h /× / +⅓-5h2

b) ✗'=/3xd×=¾x²+C,

✗=/y'dx + (2=4×3+4×+4

✗
'

( 1 1 = 5 ⇒ E. 1 + 4 = 5 ⇒ 4=5-¾-±

✗(11=51 ⇒ LIFE./+C,-E⇒Cz=-¾

y=½x³+Ex-?
-



3 1 3 1 .

a ) s
"

( t ) = 3.69

s
'
( f )=/s"dt +4=3.69++4

s e t t =/sidttC, = 1.84574Gt + C z

✓ (O) = 5101=4 ⇒ 4 = 4

5 . 1 0 1 = 2 = 3 ( 2 = 2

b) 5 1 5 1 - 5 1 1 1 = 1.845.544.5-1.845-4 = 60 . 2 8
m.iiiit.in#-....-60.3
mmellant=lsocht=

.



3132. a) ✗ '=/✗"dt + C, = - 2 0 0 s Etc,
✗ =/x'dttc, =-4sintztlitter

b) y':{Ety-fydttc-FI.VE
-

3133.

a) y'-atx-312-4

✗
'

( 0 1 =5 ⇒ 9 9 - 4 = 5 ⇒ 4 = 1

yt-fx-3j-4-xE-5--
byy.ly'dxtC

= ⅓x³-3×2+5✗ + (



3140. Lutningen i varje punkt (x,y) ges a v

uttrycket y '= 24 -3X .

-

3141. A : Y'= 3 - 1 = 2
J : y': 1-32=-8
c : 41=5.3-1--14

-

3142. Y'= 0.8-0.04.60 = - 1 . 6

v i d temperaturen 60°C sjunker temperaturen

m-perti-dsenlighetanl.be#



3143. A : ✗
'
(-2,21-21-21.2 = - 8 ⇒ Figur 2

B : ✗
'

(-2,2) = - 2 + 2 . 2 = 2 ⇒ Figur 3 /
C : y'( 2 , 2 ) =-0-1.1-2)-2 = 0 . 4 ⇒ Figur 1

-

3144. V i l k e n lutning h a r e n lösningskurva t i l l /41=3×-4 i punkten ✗ = / ?

-



3 145 .

a) g'= - 0 . 3 5 . 2 0 + 1 2 = 5

Dåmängdenglkosärogsåökar
g-mängdenmedgpertimme.

b) -0.359+12<0 ⇒ 97324.3
Då mängden glukos b l i r större ä n 34.3
såminskarg-kosibodet-mängden

C) Glukosmängden komme r a t t s t a b i l i s e r a

F d m - 4 . f y y g . l t 34.3g

A t t g'+0.359=12
g:(e-

" " + E j

Y y _ = o t ⅓ = 3 g



~
-

3146. a) y(01=6 ⇒ 4¥10)=-(1-E)(1-E)=-(-E)•¥,= - 0 . 1 4

b) 4 0 = 5 ⇒ 4¥ = 0 (horisontell kurva)

✗ (5.01): 5 ⇒ C -I .E ) • G ) = + (växande kurva)

-

3209 . y=#e-
k t

✗
'=-Ake-kt

401=5 ⇒ 4 = 5

y' (01=0.5 ⇒ - 5 k = 0 .5 ⇒ K= -0 . 1

4=56"'t

-



3210. 3 5 = 1 ⇒ r=⅓

f y/= Ae?

f-(o) = 5 ⇒ A = 5

ta)=5e⅓
-

3211. a ) N'E) = - 0 . 0 2 N / t )

b)

$

=47É ʳ ᵗ

N(01=47000.0-0?
a -3 8 0 0 1

-



32 1 2 . a ) ✗'=-Ky, 4 7 0

Y=Ae

#

b)
A-e-

5." "= LA ⇒ K=Y,÷-0.12L

-



32 1 3 . a) y=Ae"
✗
' = Ake"

✗1 1 = 4 ⇒ Ae " = 4

y t a : s ⇒

""%"#

* =4É

y=4é

#

b)
✗1 1 = 2 ⇒ Ae"= 2

✗ 121=3 ⇒ ÷AÉ

#

z#k=m¾,

A-⅓

✗ = ⅔

%

"¾
= ⅓(en:)"

✗ = ⅔-(E)"

-



3214. a ) y'=-Ky

b)

Y=Aékx"

!

e-5700!½ ⇒ ☑
=.FI#--0.0001216

Y=AÉ%2

#

C )
6.5.1010.

!

0°0'216''= 1.8.1010

* Y%EF.no#
d) f=±5%

2

10000 ≤ ✗ ≤ 11000 .

-



3215. T'=-KT, 4 7 0

T=#e-
k t

To) : /00% ⇒ 7=100

%

ᵗ

$

⇒ 1002-44=60 ⇒ K-Y¾

#

⇐ 0 . 1 2 7 7

Ti t /=
100

!

1277£

T(8) =
100 " 7 7. 8

= 36°C

-

32 1 6 . 51=-0.05-5

5 = 1 2 0 e-
0 .0 5£

é ""= : ⇒ t-Y.EE-Mår
-



32 1 7.

a ) Exponentiell-gandemedpositivtstartvärde

bl-ii-vixan.de)speglingavov-stående.

-

3218.

a) ( 1 ) Minskningen a v S ä r proportionell m o t 5 . I

( 2 ) ökningen a v I ä r proportionell m o t 5 . I o c h I/
( 3 ) ökningen a v R ä r proportionell m o t I

b)S t I + R u t s v a r a r e l a p o p u l a t i o n -



3225 . ✓ '+0.51=9.82

¼ = AÉ5ᵗ
I nsa ts : V p - a , up' = 0 ⇒

0 . 5 Vp = 9 . 8 2 ⇒ Vp= 19.64

✓ = AÉ.#+ 19.64

L E ⇒ A- + 19 .6 4 = 3 ⇒ A- =-16.64

✓ ( t ) =-16.64

!

5++19.64

✓ (1.0) =
-16.64

%

5+19.64

19.sn/s-
Elisabethharratt.
Deriveringgeren-

förstagradsterm s o m

i n t e får någon

m u t s i a r i g h e t i A t l e s a n s . a t #



3227. Y'-24=6×2-5

¼ = Aé ² ᵗ
Ansats: yp=ax²tbx+c ⇒ yp'=2axtb

2 a x t b - 2 l a x t b x t c ) = 6×2-5 ⇒

- 2 9 = 6 ⇒ a - - 3

2 9 - 2 6 = 0 ⇒ b = - 3

b - 2 ( = - 5 ⇒ c -

#

5= 1

✗ = Aé"-3×2-3×+1

✗(01=1 ⇒ A t t = I ⇒ A = 0

y=-3×²-3

-



3 2 2 8 . a ) T'-KLT-21)

T ' - K T = - 2 1 K

Tn-Aekt

Insats : Tp-a , Tp':O

- a k = - 2 1 K ⇒ 9 = 2 1

T = A

%

+2 1

Tco) :200 ⇒ A-+ 2 1 = 2 0 0 ⇒ A-= 1 7 9

#

⇒ 1792%+21=150 ⇒ K=m¾#,-0.06-55

b )
179

!

06554-21=5 0

⇐ T.IE#=2E

-



3229 . Y'+ 7-y = s i n t + c o s t

An s a t s : Xp : A s i n t + B o o s t

Xp' = A c o s t - B s i n t

A c o s t - B s i n t + 7 (Asint + Boost) = s i n t + c o s t

/7A-B
= I

⇔
] A + 7-B = I

/ 7A - B = I

-17Aᵗ%?j#⇒
, =
¾,,#="

"#

-_ FÅ

Xp = FÅ s l u t +F f c o s t = o . l b s i n t - o . n o#

-



3 2 3 0 . Yu = ( e - " ⇒ 4= 1

Yp = ✗ 2+1

Y'p=2×

Ko n t r o l l o m yp'ty=x²:
V L = 2×-1×2+1 ≠ × " ⇒ Nej-detfinnsej.

-

3231. Y-Yn t y p ⇒ y' = yhtyp'

V L = yhtyp + alyntyp) = yhtayntyptayp

Då Yu h a r formen A é " ⇒ yi =-Aa

⇒ yitayn = 0 ⇒ |
✓ L = Otyp'tayp = f e l #

-



3235.

a) y'=#⇔ y'y=x³ ⇒ fylydx=/x³dx

# = #+ C ⇒ y =VET

401=4 ⇒ [ = 4 ⇒

! #

b) Ey'-3×-0 ⇔ e"y'⇒×

/etyldx-
J3xdx-
eY-3.EC ⇒ y=h(¾Tc)

✗(01=2 ⇒ M C = 2 ⇒ yi luff te l

c) ytsint.#⇒ yly--sint ⇒ fylydt-fsintdt

¥ = - c o s t + ( ⇒ y-VC-Rost

y o : | ⇒ V I = L ⇒ y=VT



-

3236.
1¥,dx=Jod×

My-C , ⇒ y=e" ⇒ y : C

-

3 2 3 7 . Separabel: y'-E-o
Ejsepar-
abel: y'-y=x²

/
-



-

3238 . Ja, han h a r rätt.

$

f⇔gly)-y'-fix), g l y t t

-

3239.

# = DE ⇔ / E . =)

!

- I -M-0-c ⇒ r = u #
I

A ) = 2 ⇒
# - 2 ⇒ r =

⟂

½-mot

-



3 2 4 0 . A . C I

3241. a )T-KIT-Tomgl.tn#-
byT'=KATEy=K

⇔ /Ädt-Jkdt

M A T = k t + C

AT-T-Tong = et t "

T : e"ᵗ"+ 2 0

Tco)= 90 ⇒ e'+20=90 ⇒ ( = I n 7 0

+ = et t+ "70+20 = 7 0Ö ᵗ _
c ) S o m T ' - K T =-KToing

-



3242 .

4

# %

⇔

b) /y¥,dt=/costdt ⇒

arctany-sint + c ⇒

#

a u ( s E )

c ) ✗ (01=1
⇒ t a u ( O t c ) = 1 ⇒

c a r c t a n i =

#

+

KIT

✗ = t a n (S in t +

$

+

K I T ) , K E I

K : O ⇒ ystaulsint-I I

-



3243. Y'=y(×-1) -21×-1 ) = ( y -2 ) ( × - 1 )

* =
× - 1 ⇔/Ägde/ex-ildx

k l y - 2 ) =

%

✗

+ C

✗4 1 = 2 . + E- ✗ + (

✗6 ) = 4 ⇒ 2+51<=4 ⇒ ( = L 2

✗4 1 =
2+2

% "

-

-



3248.

a) N'=-7N, 1 > 0

4 N . A E #
lukt"

e-
" " =L ⇒ ✗=-Y¾-=#=#

÷
b) Ty,--5730 ⇒ 7=427*-1.21-154
-



3 2 4 9 .

a ) N'= 0 . 0 2 5 N , N o - 4 0

b) N =

!

s t 1

c ) Förreller-senarbörkurranplnant.

d) N'=

""#

-

N

(700-N)

e)

NimaxifallerdåN-O.5Nmay-350st

-

-



3250. a) 41--010034,4101=205

b) yet) =
20020.003£

✗(5-60) =
200%03-300

≈ 490kg

c) y'=0.003y_

d) y'-0.0034 = - a

Yn-Ae"003£

Yp= q , Yp':O

- 0.0039=-9 ⇒
q= ¥ 3

401=200 ⇒ A t ¥ 3 = 2 0 0 ⇒ A - 200-¾,

4=1200-0%1%0"#÷,

a

$

=
2 0 0 ⇒ 9=0.641

-



325 1 . T ! - K ( T- 2 0 ) , Tco) : 8 0 , K ) 0

Ty =#e-
k t

T p - a , Tp'-O
- K a + 2 0 K = 0 ⇒ 9 = 2 0

T= A É ᵗ + 2 0

Tc o ) :8 0 ⇒ A-+ 2 0 = 8 0 ⇒ A- = 6 0

1 -(51=66 ⇒ 60 " + 2 0 = 6 6 ⇒ K :

#%!

>

5.31.152

T i t / =
602-00531120

T/20) =
60%053120+20

= 4 I

-



3252 . a) g-'+ #-q:O
q=Q ' t

-

b) éÉ ᵗ= ½ ⇒ t - R C . K Z

t =
10.103.0.5.10-9-m

2 a -3 . 5µ L

-



3253. a ) y o = 1

b) 41=6.4y-0.00842

y": 6.4-0.0164

y":O ⇒ y=f¼-401

"

"#"" #!

en

d)

↗

-



3254 . T=-q (T-K) ,
T o : 80 , 9>0

T'+qT=qK

Tn=Aé7ᵗ

A n s a t s : Tp-a, Tp = D ⇒

ga = g. k ⇒ a - K

T = Tu t t , = Aéfttk

T(01=80 ⇒ A t k = 8 0 ⇒ A- = 8 0 - K

Ta o ) : 4 0 ⇒ (80-K)e-
"9-

+ K = 4 0

K . n o ⇒ q.hr?E#=mts
→

= YI

#

0.11

T = 6 0 É " ᵗ + 2 -



3255 . ✗' = -Ky, 4 7 0

✗=#ett

✗ 1201=0.00372 ⇒ AÉ""= 0 .0 03 7 2

✗ (281=0.00219 ⇒ t.AE?
8k=0.00219e8K=

1.6986 ⇒ 4=0 .06623

Y (201=0.00372 ⇒ A- =
0.00372%-0.06023=0.0140

- 0.06623£

4=0.01409

Nej, d e t högsta värdet v a r 0 .0 1 4 mg/ml.

-



326 1 . Y
'
(1) = V5 -1 = 1

a ) Y ( 2 1 =4 + ytlig.h = 4 + 1 . 1 = 5

✗
'
(2) = V5 - 2

✗ (3) = 5 + y
'

( 2 ) . h = 5 + 5 5 - 2 = 3+55=5.21

b) y ( 1.5) = 4 + y
'
(1) h = 4 + 1 - 0 . 5 = 4 . 5

y
'
(1.5 ) = V5.5-1.5 = 0 . 6 2 1 3

✗ (2 ) = 4 . 5 + Y
'

(1.5).h = 4 . 5 + 0.6213-0.5 = 4.8107

✗
"
(2) = ✓4.8107-2=0.1933

✗(2.5) = 4.8107 + y
'
(2)-4=4.8107+ 0.1933-0.5--4.9074

Y
'
(2 .5) = 749074-2.5=-0.2847

✗(3)
= 4.9074 + Y

'
(2.51.4 = 4.9074-0.2847.0.5=4.71

-



3262. a) ✗ ( 0 1 = 0

✗
'

( 0 1 = 0 . (2-0)=0

Y (11=0+410)-1=0

41111=1-(2-0)=2

✗(2) = 0 + y
'

( i ) . h = 0 + 2 . 1 = 2

✗
'

( 2 1 = 2 ( 2 - 2 ) =0

✗(3) = 2+4114.4=2+0. 1 = 2

÷



3263.

Steglängdo.
45.Senedar



☑
17"
"

⚠

ma .mu '
-

mg

3264 . a ) ƩFy: Mv ' = mg-kr2
✓ ' = 9.8-#v2, ✓ (01=35

b)VE.IM/
s.Senedan.-



3309. 512-51-30=0

5152-r-61=0

5 15+2 ) ( r - 3 1 = 0 ⇒ 1 = - 2 , v i }

4 = 4 e-" + ge"
41=-242-2×+3122"

✗( o ) : - 2 ⇒ ) 4 + 6 2 = - 2

✗
'

(01=-11 ⇒ 1-24+34=-11
⇔

2 4 + 2 4 = - 4

+14%1%-4=-3,4"

½ É

-



3310. 34"-by'-1054 = 0

3 5 2 - 6 1 - 1 0 5 = 0

3 / r ? - 2 5 - 3 5 1 = 0

✓ = / ± V37 = 1 1 6 ⇒ r , = - 5 , 1 = 7

✗ = Gé5ᵗ+c,ett
✗"=-542-4+71,ett

40=1 ⇒ / C, + ( 2 = I

✗'0=9 1-54+74=9

(74+762=7

t.EE?EFi-:.ci:y-
#E-e5t

-



3311. 4 = 2 , 1 = 5 ⇒ y = Ge"+ Ge"
-

33 1 2 . y "+ kay'+ Ey = 0

I n s a t s : y : Ge""+ (ze"
y ' - r,Ger"+ r ike"

Insatt

"""""""

" "
" |r-xtricetkr.ge" "+kraczeEEage""+Ecce""= D

(Mkr, + E ) 4 + ( r i t kr2+ E ) ( z = 0

G , C , # 0 ⇒ ritbar,+ {=D, ritbart {=D

⇒ r , och v i ä r rötter t i l le k v r k p r t q . n o -



3 3 1 3 . M t k r - 1 5 - ( r - 3 ) ( r t s )

r ² + k r - 1 5 = 5 2 + 2 5 - 1 5 ⇒ K - 2

3 3
( 5+51 /5 -8 )=0

r ² - 3 5 - 4 0 = 0 ⇒

✗"-341-404=0

Begynnelsevillkor:

✗(o) = 1 + 1 = 2

41101:-5+8=3

111--404,4101--2,41101--3

-



3315. A - 1

B
c - 2

-



3321 a ) r " -12s-136=0

( r-612=0 ⇒ 4 = 6 ⇒

4= (4×+4 ) e",
y'-(4+64×+64) e "

✗1 0 1 = 5 ⇒ ( 2 = 5

✗
'
( 0 1 = 26 ⇒ C,-16 .5=26 ⇒ C, = - 4

Y=(5-4×)

b) r ² - 8 + 7 = 0

( r - 1 ) ( r - 7 ) = D ⇒ r , - 1 , r , - 7

y=Gé+cze"
y' :C , e '+ 7C ,

%

✗6 ) = - 1 ⇒ G t ( 2 = - 1

✗
'

(01=17 ⇒ - C , t 7 ( , _ -

662=18 ⇒ ( 2 =3 , C, = - 4

✗ = 3e"-Ge"

-



3322. 352+905+675=0

362+30+2251=0

(+155=0 ⇒ r = - 1 5

Y : ( G t + g ) e-
1 s t

Y'-(C,-15Gt-154) e-
1 ˢ ᵗ

✗( 0 1 = 2 ⇒ ( 2 = 2

✗
'
( 0 1 = 0 ⇒ C , - 1 5 . 2 = 0 ⇒ 4 = 3 0

3 0 t +

#

ᵗ (

3323. D e s s ka rak te r i s t i ska e k v a t i o n h a r

dubbe l ro ten r : - 1 1 ⇒

r ² t k r + 1 2 1 = (5+11)? ⇒ K - 2 2

-



3324 . 5 " -65 1+95=0

r ² - 6 r - 1 9 = 0

( r - 3 ) 2 = 0 ⇒ 5 = 3

SA:(Citta,)éᵗ
-

3 3 2 5 . 5 = - 3 ⇒ (5+312=0 ⇒

a ( r ² + 6 r + 9 ) = 0

aly"-1641+941=0

a väljes t i l l 1 ⇒ y"+ by'-194=0

4=(2×-5) e-
"

✗ = o⇒ y = - 5
✗1=(2-6×+15) e-

¾
✗ = D ⇒ 4=17

y-yltgy-oyo-5.to/=17
-



3330 r ² t 7 r + K = O

a ) Två reella rötter ⇒

D i s k r i m i n a n t e n (ERK > 0 ⇒ K L ¼
-

b) Två imaginära rötter ⇒

D i s k r i m i n a n t e n (ERK a v ⇒ ☑ > ¼
-

333 1 . r ika :O ⇒ r=±fÉi=±3i

ÄÄÉÉÄÄ✗ '61=6 ⇒ 362=6 ⇒ ( 2 = 2

Y

%

3 t



3332 . De t f inns inget s o m h e t e r i cke- ree l l dubbelrot.

O m imaginärdelen ä r n o l l återstår b a r a

e n r e e l l dubbelrot. /
-

3333. r?-25+10=0

r = 1 ± 3 i

y=eᵗ(Gcos3tths.int/-
y'=et(C,cos3t-3C,sin3t+Czsin3t+
34cos3t)YC01=4⇒ 4=4

✗
'
(o ) = 1 9 ⇒ 4+362=19 ⇒ ( 2=5

y=eᵗ(4cos3t+5sin#
-



3341. r ² + 4 r = 0 ⇒ 4=0, r 2 : - 4

¼ - l i t e , e-
"✗

An s a t s : yp=ax²+bx
Xp'=2ax+b

✗"p-Za ⇒

Z a + 8 9 × + 4 6 = 8 x

9 = 1

2 . 1 + 4 6 = 0 ⇒ b=-½

✗ = C.+ Gé""+×?#

✗'=-464×+2×-2

410=7 ⇒ -462-12=7 ⇒ ( 2 :
_F
Å =-

"

=-1.87 5

✗ ( o ) = 0 . 5 ⇒ C,-1.875 = 0 . 5 ⇒ ( 1 =2 . 3 75

4=2.375-1.875 é""+×'-E
✓



3342 . A n s a t s : yp-asinttbcost-
ypl-acost-bs.int
Yp" = - a s i n t - b o o s t

- as in t -bcos t tacos t-bs in t -2as in t -2bcos t-4s in t t3cos t

/ a - b - 4

""""#

salz, 6=1-{=-½

Yp-Isint-kost
-

3343 . Mar ia h a r fe l .
Yp"

= 2 a ⇒

⅔ - " " " = - 1 8 ᵗ ʰ |a måste v a r a s k i l d från n o l l .

E n ko r r e k t a n s a t s v o r e yp=ax²+b

-



3344. F - K - O ⇒ F I V E

Yn = ( é " + De" ⇒ K - 2 5

-

3345. ✗ " + K x = D

r ² + K = o ⇒ r = ± V x ̅ i

✗ = Gcoskt + (zs inskt

a ) ✗ ( 0 1 =0 ⇒ 4 = 0 ⇒ x-cs.in#t-

b) ✗ '= CKc o s f k t ⇒

Ämax-CI
-



3346. M t 4 = 0 ⇒ r = ± z i ⇒

Yn- Cicos2ttczsin2t

Ansats: yp= Gcos3ttlysinst
Xp'=-3Gsin3tt3lycos3t
Xp"=-963053£-9cysin3t-9czcos3

t-9lysin3t-4cgcos3tt-4cys.my: 2 0 5 3 £

- 563 = 2 ⇒ C , =-¾

- 564=0 ⇒ ( 4 = 0

Y=C,Cos2t+Czsin2t-∄cos3-



3347. 5 = 2 ⇒ a / r - 2 ) ? 0

flo)-4 ⇒ a . (0-2)%4 ⇒ 9 = 1 ⇒

r ? - 4 5 + 4 = 0

✗"-441+44 = ✗ + 7

Yn- (4×+4) e "

Ansats: Yp=ax+b
Yip-a
y"p=o ⇒

- 4 9 + 4 9 × + 4 5 = ✗ + 7

4 9 = 1 ⇒ a : &
- 1 + 4 6 = 7 ⇒ b - 2

4=(4×+4) e t t ¥+2
-



335 1 . a ) ✗

=.sn#-
b1t=Ee1.57s-
GV=x'(E)=2c
m/s-



3 3 5 2 . S e lösning i Geogebra n e d a n .

( t ersa t t m e d × ) .

-



6 = 0 ⇒ Ko n s t a n t amplitud

" "i:÷:i÷:iÉiii÷i

#

:÷i

#

-



3 3 5 4 . a ) yi.EE?Ee-ht
✗"= effektyyggggygeng

gyyy.gge.gg,,#|
b) 4=4 ⇒ t - t . e s

-



3355. a) mr'-mg-K.r-
u#-9.8,V(o)=0

b) v i 8 .5 m/s

c ) Sen-edan. Vmax-14m/s
d) V m a x _ T

e ) ms"=mg-k-(s)'

-



3356. a ) ①"+90=0

r ² + 9 = 0 ⇒ r = ± 3 i ⇒

④ = C.cos3t tczs ins t

b)

#

53t+30s3t

⑦"=-91,6053£-9Czsinst

0 - 0 = 0 . 5 ⇒ ( 1=0.5

④
'

( 0 1 = 2 ⇒ (2--3=0.67

0 = 5 . 3 1 + 0 . 6 7 - 3 - 1



3 3 5 7 .

a ) y"-128-y'+ w²y = 0

b)ftp.rt#Or=-fIVw?Ji-
yw4p2=s-
ecwsF.t+cTF.t)
d) 8=9%-1, w-VE.VE

e ) y=éᵗ(4cosVTattcysinviat)

y'=-e-
"
(cicosfgttriagsinVITt-czsinvtat-19.czcoskat)

461=0.05 ⇒ 4=0.05

✗'Lo):O ⇒ - (0.05-V9 ( 2 ) = D ⇒ C ,

!#"

0.015

y-E.05osvit-0.015-s.mil



f )

-


