
!"

"

a ) F -- mff

a n y

{⇒ÅhG .MIR-thYF-G.IM

b) H U R ⇒ fÉ=G . ¥z = 6.674.to".
"

#

"

(6.
38.1042=9.8%2

Tyngdaccelerationen

2 . b) F = G . mr

#

= 6.674.li". t

# #

"
= z .o. i o " N

(3.844.10812

a) dä = En =
?o.
7 .3477.1022

=

# $

Utörattdeuroterarruntjorden



4103. a) y=¥-

#

"

# #

"

#

d) y = 3×4-4×-1C

4104. Allmänna lösningen är y = 3¥-15×+4lpetmsfallart.to/ochisimonsiir

4105. y = F - 3 × - 1 (

a) yt-21=1 ⇒ C-25--3.1-21-1C = I ⇒ ( = - 9

y = X2-3×-9

b)
(3/-2)=732--3.3-1C

= - 2 ⇒ c -- - 2

y

# #



4106, a) y"--3×-2

y ' = 31¥-2x-1C,

y = ¥-Etc,x-14
b) y'

%

=3⇒3

##

t,

= 3 ⇒ c . = I

y

%

=L ,

⇒ In-22+2+4=4 ⇒

cj-zy-E.it/t24yco1--
l--scz=FYGI--11

⇒ %?-272C,-11 = 1 1 ⇒ 4 = 5

y=É-xE5

#

läsning i

Geogebra:

-



4107. SIT) = 0.6T-0.03T?

sltl-o.3E-o.co/t3tcsy)=o--7C--
o--SsftI--0.3tZ-o.o1t3

-

4108. y"

#

wsx- s .m x

yt-sinxtwsxtciy-sinx-
cosxt-GX-C.LY/
o1--4--7Itc,--4 ⇒ c .=3}⇒y=sinx-a

#

2

y@1=1 ⇒ - 1 +4= 1 ⇒ c z = 2

Lösning i

Geogebra:

-



4 1 09 . 2 s t . ( l i k a många s o m diffekvationens ordning)

÷4110-
se t , = I v i t t t e = 0 . 6 s i n 4.u t t C

SIot-0-sc-o-ssltl-o.bsin4.co#

4111. A : Pos i t i v lutning s o m m i n s k a r

med-iikatx-ia.ro#



4 1 1 2 . vit,:[att-1C, = 0.8T-0.06ft c ,

S H I =[vdttcz-0.lt?-o.o2t3tc,Xtcz-
SCoI=o--7Cz=oIgVHI=0.8t
-0.o6tZtlosltt-o.4E-o.o.TV@1=10⇒ 4= 10

4113.
+

✓ (tj-_fadt-19=0.24s i n5T-1C,

4 0 1 : O ⇒ 4 = 0 ⇒ VfL) = 0 . 2 4 s i n 5 T ⇒ V m

#

s

isitt--frdt-14=10.0480055%0-14--0.04811-cos
5T)-1C,

slot:-0.048 ⇒ 4=-0.048 ⇒ stl--0.04811-oss't)-0.048

⇒ s m a x

#

4 8 #



4117.yk.ee?6e-kY''=2e-X+/ze-2x-
a1n=2EEneY-6eIIse-Ht4e-EbeY--
o--HL

#
|y'= l twsX

y"=-sina

bln-e-snix-xtsinx-x-HF-
4118.ayvv.ykl-Ae-X-
HL.lt/-x-Ae-*=I-Ae-*-VL

#

b)
4=y'=A×2e×%

HL=×ZAÉ%=VL
#i



4119. yr-Aws2xtBS.vn?x-
y'=-2Asin2Xt2Bws2X-
y''=-4Acos2x-4Bsin2x

nz.qqwgqypg.mz.gyg
qwgzyypg.mg/y..u..,]
-

4 1 20 .yt-bxtwsXVL-
bxtwsx-3xtsc.mx F o ⇒ A l b e r t h a r fe l .

-

4121. 12

"

+4k

"

=
2 4

"

⇒

1 2 t 4 k = 2 4 ⇒ k -



"""""""Ü⇒"",

#

4123. y ' =É t xé=é (H× )

✓ e = X É t x Ü - × é = x Ü = H L

4124. y=oÉ; y'=4xÜ"

Ü=4lÜ+"ÜÜ="
É+"×Ü

#

n=4Ét1bxéÉ4éÉ16xÉ=o=Hl #



4 1 25 . yketsinxt-easxylkesinxte.ws/
teEosx-esinX=2eEosx

a ) v i = e t s i n x t ew s x- e s i n x - ews x . t t L #
www.gjwgx.geq.ny.
zqgx.geq.nx.oq#/

4 1 26 . Y'= 2 × I n × + ×vk.cl/ihrxtx-2xhrx=x2=HL#-/



4 1 2 7 . y' = Zetas2 T - 4 etsi n 2 T
y " = 2etwsat-4etsin2t-4etsin2t-8etws.lt =

= - b e t a s 2 T - 8 e ts i n 2 T

" = e t t ' " " - " " H e t " " " - " "
"tet"
"""#|y '=3etsi n 2 T + betas 2 T

y"= 3 e ts in 2 T + b e t a s 2 T + 6 ethos2 T- 1 2 ets i n 2 T
=-gets in 2 f t l ae tus2 T

✓L = ett-9sin2 f t 1 2 n s 2T)-ett6s in 2 f t kaoset) + e t t5 s i n 2 T = 0 #

-

4 1 2 8 . y = e-
a ×'; y'= - 2 a × É "

y"=-café

!

sax

!!

=-eae-aIaa.ie"
- ea-eait4aie-ai-zaje.at

"

I °

e-"Ito ⇒ I - 2 a + ( 4 ä - 2 a ) i = o

1 - 2 a = o ⇒ a = L ; 2 a (2a-1 ) = 0 ⇒ a = I

a = ' -



4 I 2 9 . y = a c o sX t b s i n ×

y'= - a s i n × t b c o s ×

y"= - a a s × - b s i n ×

- a hos× - b s in × t 4a s in× - 4 b c o sX t 4a c o s× t 4bs in× = a s ×

(3a - 4b)c os × t (3b t 4a ) s i n × = c o s ×

| 3 a - 4 b = I

§.À4a-3b
9a I I a = i ⇒ a = É ; b =-¥=-É

-



4130. y-ae-xsv.ua/nyl=-eYinax+aeEosax-
y''=eIsinax-aeEosax-aewsax-äIinax

=

= É(sinax-2awsax-as.ua x )

e-
* (sinax-2awsax-asn.ua/-2sinaxt2acosaxt5sinax)=o

e-* ( 4 -å t s i n a x = D

e -" t o

4 - ä = o ⇒ a = ± z 2

sinax=odåa=oI

# #



6 ×

4203 . a)

#

4

y

#

é ×

0 . 5×

÷ : i

# #

4205. a) y=céÉ; y

%

= - 4

⇒

# !

b) y=cÉ; yet--4 ⇒
y=4É

c) h = Cet; h a ) = z ⇒ c . = E ⇒ h

#

É '

d ) ↳ce4tjvcol-12-7C-12-sv-lc.ee#



4206. y=cé"

(0,-3) ⇒ c = - 3 ⇒ y = - 3 É

-

4 2 0 7 .
a ) I n s e k t spopulationens tillväxttakt ä r

FaudenakF-msektspopationen

b) P t H = z 5 o e

4

#

I m o

#

å

#

-



4208. yn.ce-0.to/3t-
YM=37oc=sy=zze-
U3tqy=25oc--St---
ho.oIj---30 m i n

-

4209. y=cÉ"

c ,↳⇒ c É = z⇒ y

# #

42 1 0 . v = c é o s t

✓ 141=2 ⇒ (e-2=2 ⇒ ✓ = zj-o.at

✓ ( Io ) = 2é-5 = ¥
-



4211. y =3

"

ylo.li/
=3eO.5--3e#/-
42l2.y=ce-"×

(1,0

!

I

⇒ c.ie?o.5--7y=o.s-e""-"

d) Y'=-betalt-×)

k = y't) = - 6

b) g-y

#

yknx-t )

g - 0 . 5 = - 6 × + 6

g = - 6 × + 6 . 5

g -- o
⇒ × =-

!

-



4213. y=5É"

y µ = k ⇒ k

#

-

0.1.5Ü×t5ae"" = 0 ⇒ • = - 0 . 1



4214. a ) mv'=

b) u ' + Inv-_o

✓ = v . e-
Ert

c ) v

#

⇒ v . =L, ⇒ ✓ =L, e-
E t

✓ (3) = 4 e-
En"

= 4 . e-

!"#

-3

=z.com/gs=fvdt+c=-m#e-
Et+csel=o--sc=mY--
ss=YI(I-Ét)

sfst-25fjj4.lt.ie?ETi3)=9.8-



4215. q=kéÉt

fel--Q ⇒
q=QéÉ

#

4217. a ) y

#

;

b) y = a X t b

4218. a ) Yp=a;

!

= D

"""°⇒""⇒

##

b) ypr-ajypt-ootl.at/
5--0--7a=-Ez=7yp=-¥



4219-
a ) yp=aXtb

b) y p

#

a -
2 a x - 2 b = 8 X

- 2 9 = 8 ⇒ a : - 4

a - 2 6 = 0 ⇒ 6 = - 2

Yp=-4

c) y ' -4=0

d)

# #

" i

# #

Lösning i

Geogebra:



4220. yfaxtbjyf-a.at
2 a X - 1 2 6 = 4 × - 2

2 a : 4 ⇒ a -- 2

A t 2 b = - 2 ⇒ b = - z

yn=cé"

y = c é

# #

4221. yp=aé"; y¥4aÜ
4ae"t3ae"=e" ⇒ a . I
y=cé"tÉ

#

Lösning i

Geogebra:
-



4222. yp-e0.5sinx-0.5wsx-
yn-ce-xy-
ceto.5s.mx-0.5ms

×

Y@1=10 ⇒ C - 1 0 - 0 . 5 = 1 0 ⇒ ( = 1 0 . 5

yn-to.se/to.5sinx--.5osx

Lösning i

Geogebra:

-



4223 . a)yj.ce-axyp-
qxtpiyj-qq-
taqxtap-b-s-
aq.no ⇒ q-_o 2

9-t a p : b ⇒
p=äj⇒Y=cöIä

-

b l yn = c é "

ypr-axtb.ly; = a

a = - k ( a x t b - T )
a = - K a x - k b + K T

K a = o ⇒ a -- 0

° = - K b - 1 k t ⇒ b

=p} ⇒ Y=cÉ

#

Lösning i

Geogebra:

-



4224 . y'=-2.4Ö "

- 2 .4É"-130A-112A e-
" " = b

- 2 . 4 - 1 1 2 A = 0 = ) a = 0 . 2

b : 3 0 A = 6

y ' t

#

#

4225. y=cÜ ta ; y'=-3cé"
- 3C e-" + 3cé"t3a= 6 ⇒ a -- 2

y = ( e -3×+2; y@1=10--7 C t 2 = 1 0 ; ( = 8

y =

# #



4 2 2 6 .ya.ee?Xtae;y'=2ceYtaeX2ce-
tae-eceY-zae-.e ⇒

- a É = é ⇒ a -- - I

y : (Ü -Ü ; y e ) = , ⇒ c - I = I ⇒ c -- 2

y=2É

www.w#-
Geogebm:



4227, dj + Emv = En = v ' - 1 0 . 1 8 75 v = 1 . 2 5

✓ = c É "

!

t ta ;

vk.o.igz.sc

#

1875T

-

0.1875C

"

1875T

+ 0.1875C
"" " + 0 . 1 8 7 5A = 1 . 2 5 ⇒ a -- 6 . 6 7

✓(o) = 1 . 5 ⇒ C - 1 6 . 6 7 = 1 . 5 ⇒ C.= - 5 . 1 7

✓ K l = 6.67-5.17 e-
0.1875T

✓
17.51=6.67-5.17

"

/

%"

t.5-5.cm /g-

Lösning i

Geogebra:

-



a ) I = É ; I k o ⇒ VI:O-1¥.

!

=

I = H L #

I=céÉt+ En

b) Iµ=

#

¥= o
⇒ I=É(tÉ

#

c ) 1 - e-Ét=o.gg

1-=-II. kr11-0.98) a - 1 5 5

-



Geogebra:

-



4230. a ) y'= 0 . 1 - Iblyki.com/=z4Y'=2i3-i-d1y'=fHf4l-T=3

4231. a) y' = I - 1 f t )

#

c )yt-2.2.fi/t4=ob1y'=It2=3d1y'--
z4Ijt'#

4232 . P Y

1

! #



4233. Geogebra:

- 1



4234. Geogebra:

4234 . Geogebra:

#



4 2 3 6 . a) y-ylot-y.co/lx-o) ⇒ y -

b)yt-cetIVL-ce-IHL-
cextxtl-X-cetl.nl#-
4y=-etx-l-
d1Cetotl--1.5⇒ c -- 0 . 5

""Ü

#

-

Geogebra:



4 2 3 7 .

t . s n

4238.

#
I



-

4239 .

4 4

÷
4240 . a)

- 1



4241.

###!



" "

$

n ä t



4244-
a) 4=0.5×-0.25

b) y=cé"taxtb; yt-2cÉIa
- 2 C

"

t a = × -2CÉ2aX-2b
| - 2 a = D = 3 D = 0 . 5

- 2 b = a ⇒ b = - 0 . 2 5

y = C É I

#

5

hiny-h.ru/Ce-2Xt0.5x-0.251=0.5×-0.25

× → w × - F



Ö hyo'

Yo
Xo h × ,

1. a) yb= - 0 . 2 - 1 . 3 = - 0 . 6

b) × , = X . t h = I - 1 1 = 2 L

Yi = yoth.io/=3-i.o.b=z.yj
⇒ ( 4 )Yi)=(32

#

2 .

af Yo' = 2 4 - - 2 . 1 = 2 c)yj-0.li/o--0.2.2=0.YX,=Xoth=
1 + 0 . 5 = 1 . 5 * , = To t h = I -10.5=1.5

Y, = Yothy !

#

2+0.5 .2 y , = yoth.Y.IE 2+0.504=2.2

b) Yo' = 2%-Yo = 2 . I - 2 = 0 d) yj-o.2.yo-xf-0.2.sn-12=-0.6
× , = R o t h = I - 1 0 . 5 = 1 . 5 × , = X . t h : 1-10.5=1.5

y , = y.tk-%' = 2+0.50=-2 yi-yoth.io/=2-0.5.0.6=lI

"3.ae/yj=-0.0l4lyo-2o) = -0.014/100-20) = - 1 . 1 2

X p X o t h = 0 1 - 1 0 = 1 0

Y, = y o t h .y j . I N - 1 0.1 .12 = 88 .8



Y,' = - 0 . 0 1 4 (Y,-20) = - 0 . 0 1 4 (88.8-20) = - 0 . 9 6 3 2

* [ X , t h = 1 0 - 1 1 0 = 2 0

y , = Y, t h . y! = 88 .8 - 1 0 .0 .9 632 = 7 9

b)

y=cÉ"
"
"+a ;

yk-o.co/yce-"" " ×

- 0.014C É " " =
-0.co/Yce-"" "×-0.014A-10.28 ⇒ a = 2 0

y=cé"""-120 ; y (o ) = /

%

⇒ c . = 8 0

y =
80

"

" "720

Y (20) =

fru

"

014.20

+ 2 0 = 8

-



4 3 o 2 . Ü

# #

4303 . a)yt-0.08y.NO/=3o0m-
b/Ylo1=3oue'08.10

# #

c) A t t tillväxthastigheten ä r densamma.

-



4304.

a ) p t - k p . n o ; p=cÉ
plo) = 1 0 1 . 3 ⇒ ( = 1 0 1 . 3

p

❤

1=89.9 ⇒ 1 0 1 . 3 .

"

"= 89 .9 ⇒ k=h%

#

f=-0.119

P =
101.3 "91 1

blpz.ie?M?
wZ--78.8kPa-
43o5.y'---ky,kso;y=ce"

yllo.to/=yo1/z ⇒ c . e-
"

!

4 2

⇒
k=ÄÉ,--0.0653
9

#!

=

c é " " "

#

= 0 . 2 0 8 = 2 1 %

-



4306 . .

a) y' = 0 .0 1 6y - 0 . 2 5

b)
y-nceo.to/6t+a/
YN=1zY'=0.co/6ce0r0l6to.o16ce0/

bt=o.o1bCe/btto.o1ba-0.25 ⇒ a

!!#

=

15.625

y =L

"

"tt 15.625

y (o) = 1 2 ⇒ c t 1 5 .6 2 5= 1 2 ⇒ C = - 3 . 6 2 5

Y = 1 5 . 6 2 5 - 3 . 6 2 5 { ° "
t

⇒

y l i o l - l l . 4 m . n l #



4308. Y'= 0 . 0 5 4 = 0 . 2 kylmin
-

4309. a) y'

"

I

b)yht-gy-0.025y-
yylr-4-o.025Y.NO#



4 3 1 0 . y t -4 -0 . l y / yCo1=-

43 1 1 . y = m a s s a föroreningar 1kg)

Y'= 0 . 6.5.10"_ 6

#

o °

÷ i .
Y = (e-

0 0 0 5 T

"!

=

"

⇒

ce-o.ws?t

c - =

#

⇒

t a It

#

=46o

#

-



43 1 2 . y = mängden gas 1ms)

a ) y'= 0.1600-

#

y

"
Éi÷÷"m

#

i Yat-sen ⇒ ya.gove-
0.02T

0 . 0 1 % mo t s v a r a r y = 0 . 0 0 0 1 . 8 0 0 0 N = 8 m?

s o o e-
" " = 8 ⇒ t : Y%

!

=

2 3 0 m i n

-



43 1 3 . y = mängden Teofyl l in (inglliter]

y' = - 0 . 0 8 7 y , y

%

=

1 2 ⇒

y-elze-O.UA, t a g

t - 8 . l i ⇒ y = 1 2 e-0-087.8-112 = 5.98-112--17.98=18

y = 5 ⇒ 1 8 e-
" ° "

= 5 ⇒ t =

## #

=

1 4 . 7 h → 1 4 k

#

4 = 2 0 ⇒ y=l8É°8#+ 1 2 = 2 0 ⇒

ww
1-=

#

=

9 . 3 h → l ohcw. in )

-



4 3 1 4 .
a) y' = a - K y , Y ( o ) : b

b)

##!

=-kce-kt-
kce-kt-a-kce-kt-
kq-sq-fy-ce-kteq-
yol-b-SC-I .to ⇒ e. = b -¥

YtH=(b-a

##

4 h im yet) = ¥ mg
t - 7 N



4316. a ) T ' = k(30-T) ,
Tco) = 10°C

b) 1 - =ce-kttajTE-kce-kt-kce-
kt-3ok-kce-kt-ka-sa.JO

T H I = ( É t t 3 0 ; Tc o ) = 1 0 ⇒ C - 1 3 0 = 1 0 ⇒ C - - 2 0

1-(101=15--7 30-20

#

"0=15 ⇒ k=h

#

É= 0 . 0 2 8 8

T f t ) = 30-20 " 8 f t
⇒ TGo)=19

#

c ) T ' = 0.0288630-20) = 0.29°c/m

-



4 3 1 7 . y'= - 0 . 0 6 (y-21) , Yo )
= 8 5

y = C-ewbttajyl-e-o.obc-e.at

- 0 . 0 6 C e""t=-0.06Cå "

!

0.06A-11.26 ⇒ a -- 2 1

y@1=85 ⇒ C t 2 1 = 8 5 ⇒ c -- 64

YIH = 64

"

dett a ⇒

# #



4318. y'= - k l y -22) , Y o ) = 100°C

y=cÉttzz

Y@) = 1 0 0 ⇒ C = 1 0 0 - 2 2 = 7 8

4411=91 ⇒ 7 8 e-
"
"+22=91 ⇒ k=h%

#

=

0 .0 1 1 4 6

YIH = 7 8 e-
0.01146t

+ z z

a) 78

"

'
" ' " " + 2 2 = 4 5 ⇒ t - _ 1 0 7 m i n = 1 h A t m i n

klochan.ir/l:47-

b) y'#=-0.893g e-
0 . " " "

⇒

44251 = - 0 . 6 7

Tempsjmkermedo.AE/min--



4319. Y= - k l y t 1 2 ) , y

%

=

2 0 ° C

y=cÉE 1 2

y@1=20 ⇒ ( = 3 2

44 1= 1 5 ⇒ 3.22-9112=15 ⇒
k=

#!#

0.0189

ycti-32e-O.co/
S9ta/z=sYC241=8k

N

# #

ü

# #



432 1 . my' = mg-Ky?

y t - 9 . 8 - 0 . c o # Y -

4 3 2 2 .
Luftmotståndetproportionalitetskonstant

= 0.001.40 = 0 . 0 4 0 kgIm.
Begynnelsehastigheten



4323. y'= 9.8-Éory, y@7=0
-

4324 . y'=g-Em-y, y@1=0

y = (e-Etta,yk-km.ce-Et-fce-
Ent-g-fne-Et-E.ae⇒a-_mkSy@i-.o

⇒ c t É = o ⇒ e - - I I

H t t = MIG-e-Ett

h i n yc t t .mu#t - 7 N
-



4326 .
a ) y '= 0 .0 004 y (6000-Y)

b ) Y ' m a

#

o F

4 3 2 7. Vid s t a r t finns 1 0 insekter.
M a x a n t a l = 6 0 0

M a x tillväxthastighet = 3 6 insekter/dygn |
d å a n t a l e t i nsek te r v u x i t t i l l 3 N .

-



4328 . a ) y = 5 0 0 0

÷b) Y 7 5 0 0 0

4 5 0 0

# #



4329. y = 1 0 0 L

I +ge-o.ostyk-1000.fo.72-
e-t-7-zoe-O.NL/+9e-
Q0stf µ + getost)2

H t=

#

é
( I -

#

t )

=

• ÷ . ⇒ ÷ . |=

¥ t , +

#

= F É
= V L #

Y' m a x då y = ¥-_sov ⇒

1 0 0 0

#

é

=
5 0 0 ⇒

t = ! ÷ =

# #



4331. Geogebra:

- 1



4332 .

a t t ) Lösning i Geogebra:

µ,,.

#

]



4333. a ) Från s ta r t finns 2g glykos i blodet.

b) Te rmen 1 2 ä r tillfördglykos per tidsenhet.
t e r m e n → y representerar utförsel |(omsättning) a v glykos p e r t i dsenhe t .

c ) 2.6g

Lösning i Geogebra:

-



4334.

a t b) Lösning i Geogebra:

y m n - 0 . I T

-



4335.
a) m' = t o - 0 . 2 5M

,
M e l : O

b) m'=o⇒m

# #

c) E f t e r 5 . 5 dygn

Lösningibra:



4336. y-- mängden saf t ( l i te r )

a) yt-2-0.ci/,Ylol=o-

b) Lösning i Geogebra:

4 y=cÉÄa, yt-o.ae""
- 0 . 2 C e-

° ? "
= 2 - 0 . 2 Ce-

" "-0.2A ⇒ a . = 1 0

y

%

= D

⇒ C - 1 1 0 = 0 ⇒ ( = - 1 0

y = 10 - to e " " ⇒

# #



4337. a ) 1 -'=-0.02 ( T- 2 0 ) , 1-(o ) = 100°C

b)

t-C-emtta.IT/--o.ozc-e0Zt-
0.ozce-02t=O.o2CE-
O2tt0.o2a-200.02 ⇒ a -- 2 0

Tco) = 100 ⇒ c . 1 -2 0 = 1 0 0 - - 7 C = S u

1 - = 80

$

" tezo ⇒

Tc o ) = 8

Lösning i Geogebra:

-



4338. (0.01-AX t y = 0 . 0 0 8 y

X = 1 0 ⇒ a = °

%# %

=

0 . 0 0 0 2

y'-_(0.01-0.0002. × ) y , y

❤

1=7.1

Lösning i Geogebrager

ylot-7.sm
iljarde.vn



y'--kylt-Food

4101=10, y

!

1= 5

k . I O . (I-

#

=

5 ⇒ k r - 0 . 5

4339. y' = 0.5111-Foo]

a) 10000/2=5000 fåglar

bl yhaei-o.5.FI#oo)--l25Ofaglar/ar-

4 Lösning i Geogebra ger tallar

-



4340 . a) my'--mg-Ky'

y' = 9.8-

!#

y ',ylot-obtclhosningiGF.sn/
F=2

och b t = I . o

-



4341. y = mängden förorening [g)

y' = 600 . 0 . 0 0 8 - 8 0 L30000-Goo-Goo),jY
=

= 4.8-

% #

' Y

- 1



4402. r ' - ä r - 1 5 = 0

( r - 5 ) ( r - 1 3 1 =0

r

##

¥⇒⇒r= ±z

y = G é

#

É4403.

a ) r 2 - G r - 1 6 = 0 4 r e t a r = 0

( r - 8 ) (r-121--0 H r t 5 1 = 0

[ = 8 , r z = - 2 r , - - 0 , r z = - 5

y=Ge8×+qé"-

#

"

#



4404. r ' - S r - 1 1 5 = 0

( r - 5 ) ( r - 3 1 = 0

y = c ,

"

+cze"

y
"= 5C,

"

-134C "

y@ 1 = 2 ⇒ 5 . C, t Cz = 2

y'@1=8 ⇒ - 5 G + 3 c
2 4 = 2 ⇒ ( z = 1 , C, = I

#

e

#

E

#

4405. F - ä r - 1 T = 0

r=Iz±HY

#

=

! #

;ri.IT#,r.=iUIycxi=c,

" # !

+ czeika

-



4406 . y=Ü; ytare"; y"=r2e" ⇒
Per#3rem te " - -0é×to⇒r43r+

#

4407.ir?3r=o-
r(r-3I=o ⇒

Y

%

= C, + cze"
y"

%

= 3Cze"

y"@1=0 ⇒ C E O

4111=1
⇒ C,-10=1

Y

#

' -



4408.

% = Ge " + c . er.
×

Y E ↳ e"-1cgera
×

* µ # +

pyi.qqer.qa.ae#+pc.er.*+p.q
e=/--
CAGtBCz)eh*tLAcztBcy)e"

=

"i÷÷÷÷4410. a) r?_Gr-19 = 0

(r-312=0 ⇒ y = é

#

L )

b) r t 2 r t 1 = 0

c) r ? 2 r + i = 0

( r - i Y = o ⇒ Y

#

×

#



4411. M t r - 1 0 . 2 5 = 0

( r - 1 0 . 5 )

#

°

y=Ü" (c.× + G )

y '= G (e-
""-o.sxe-O.it/-o.5cze5X-

ycol=o--SCz--0
.

Y'@I = 2 ⇒ C, = 2

y

#

× é

#

Lösning i Geogebra:

-



4413. a) r ' - l o r t 1 4 = - 0

✓ = 3 I i i

b) F t e r - 1 1 0 = 0i

##

÷

r - u l t . s i ⇒

y=É(Gws3Xtczsv.ne
t/r--3I2i-
y=e3Yc,ws2xtcjin2#



4414. r'-2rtl7-or-lt-4iy-
elc.wshxtczs.mu/)-
y'=elc,cos4x-4c,sin
4xtczsin 4 k t 4czws4x)

Y

%

=

5 ⇒ C. = 5

y'lN=9É ⇒

É(5ms41T-2o s i n4 i t c z sm4F -4c .w s kä)=9É ⇒

5 - 0 + 0 - 1 4 C > = 9 ⇒ c . = I

y-eet lsws4xts.nl#



4415. a) y=Ü(c.X t c , )
b) y -

# #

4 y = É l G c o s 2

# #

4416.
4 r ? 6 r t 9 = O

a) r 4 4 r - 5 = 0 (r-312=0
( r - 1 ) ( r t 51=0

y=c,É+czÉt d) M t r - 1 2 = 0

"

##!##

( r - 3 ) ( r t 4 ) = D
b) r2-8rt-25-
or-4t.si

y = Ü T G w s 3

# #



4417.

a) r 2 - / = p

b) r 4 5 r - 1 6 = 0

(X-1211×-131=0

y : c ,e t t c .e-
×

y.ge?IczeYy'=-2Ge-2x.3qe-3X-
y'-.c,eX-cze-×

y (o ) = I ⇒ 2 . C, t Cz = I
y(ut = 2 ⇒ C, T C , = 2

y'@1=2 ⇒ t - 2 C , - 3 4 = 2
yta = - 3 ⇒ _ c , - c z

#

i

2 4 = 5 ⇒ ↳ = I y=5É4e

#

C,= - I

y=EÉ - få
c)

#

r t 3 y . c o / - . I - - 7 4 t t z = 1

( r - 1 ) ( r - 3 1 =0

* s e : * .

" " " " " "

Y = C,Étcze?" - 2 4 = 2 ⇒ ( j - t , c , = 2

Y = 2

# #



4418.

b) r t 4 = 0

a) r ' -19 = o

r = ± 2 i
✓= - 1 3 i

y = G u s2xtczsinZX.y-c.ws?XtCzsin3x-
yt=-2GSin2Xt2Czcos2Xy'=-3sin3Xt3Czcos3 k

y@7=2 ⇒ 4 = 2
Y@1=1 ⇒ 4 = 1

Yto) = 8 ⇒ ↳ = 4
Y

"

(01=0 ⇒ ( z = D

# #

Y=2ws2xt4sin

4 r 2 - R r + I = O Y (o l = 2 = 3 ( z = 2

( r - 1 5 = 0
y"@1=1 ⇒ C,-12 = I = 3 C, = - I

y =

"

l y t tG )

YL-etlc.tn/+cjY=etC2-



4419.
j a , = o ⇒ r = ± 2 i

a ) y = GU S 2Xtczs.vn Z x

y'= - 2 C , s i n 2 k t 2 4 m s 2 X

Yligt-_I ⇒ c z = I

y't

!

⇒

⇒ c .=-I

yr-s-m2x-f.ws?
Xb)yCo)=I⇒ 4 = 1

NI,):O ⇒ 4 = 0

y = w

#

_



442 1 .

D e t behövs a l l t i d 2 v i l l k o r

för e n diftekvation a v
a n d r a ordningen.-

4422.

a) 10kr?-0.3 r-0.11=0 c) Hr-14 r t 491=0
✓ = 0 . 1 5 ± 0 .3 5

( r - 7 )2 = 0
1 0 (r-10.2) (r-0.51=0

# " "

×

s = É

#

)

b) 4 k r 4 3 r t 6.251=0

✓= - 1 . 5 1 2 i

i = É " G w s 2

# #



4423.mlrttb-mrtkml-ob-
o-70.io ( r t 26 1=0

v . ±

%

i

S : Cicosfuttgsinfot

s '=-Fbc ,sinrottfzbczcosr.GL

S@1=0.030 ⇒ 4 = 0 . 0 3 0

s t o l : O ⇒ Cz=O

5=0.030

%

E l le t m

-



4424. r ' - 3 r - 1 2 = 0

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

y=GÉtczÜ
yt-c.ee/
t2CaeXy'(o)--0

⇒ C,-124=0

y

%

=

I ⇒ _ G t

↳ = - 1 , C, = 2

y = 2 é

#

-



.

4425.

a) h=2 , r z = - t

( r - 2 ) ( r t l ) - - r 2 - r - 2 = 0 ⇒ y "

#

y = o

b) r, , z = 3

( r - 3 ) E r ? - 6 r t 9 = o ⇒ y"-6y'-9y
c) r = I ± 5 i

(r-t-5 ( r-11-5

"

=

= F - rt#-rtl-5%-5%+5%+25 ⇒y"-2

#

ty= 0

d) r = ± 3 i

( r-3 ( r t 3

"

=

r?-19 ⇒ y"t9y
-



4426.

✓" t 4 = O

r = I 2 i

y = C, d o s 2× t ↳ s i n 2 ×

y '=-2C,s i n 2 × t 2 Czc o s 2X

Y

%

= 3

⇒ c , = 3

y'@I= 8 ⇒ ( z : 4

y = 3 c o s 2 × + 4 s i n 2 × = ✓34T.s in@× + y ) = 5 s i n (2×+9)

⇒ s t ö r s k v ä v d e t

#

_



4 4 2 7. Tangenten 4=11+3, ×

#

⇒ y t a = /

H a r - 1 5 = 0

r=-H2iy-e-YGcos2xtcas.mu/-
y'=e-X(-C,ws2x-2C,sin2X-
Czsin2Xt2Czcos'x)
4101=3 ⇒ 4 = 3

y'@1=1 ⇒ - 3 + 2 1 2 = 1 ⇒ ( [ 2

Y

%

=

e-4 3

%

2× - 1 2
s i n 2x)

-



4428 . Nej, komplexa rötter förekommer
a l l t i d parvis d ä r d e n e n a r o t e n ä r

d e n a n d r e s konjugat.-

4430. a) a (en konstant 1

b laxt-bclaxtbxtcdl-
bwss.FI#



d) M t r - 2 = 0

( r - 1 ) ( r - 1 2 1 =0
b) Ypha
y"p=o yj-c.e-c.ee"

" "

####

ota-lax-zb-4x.se/
y=YntYp-2a=4--7a-za-2b--0--7b=-I

y:C,ÉtCzé"-2×-1

c) y" ty ' -4=0



4432. ye-asinxtbusx-
yt-awsx-bsi.mx
y"=-asinx-bwsx-asinx-basx-4awsx-4bs.in/

t3asinxt3bcosx=sinx

⇒ 2 a - 4 b = I

+ 2 .4 a t 2 b
1 0 9 = 1 , a =

"

,

b =-Fo

-

4433. a) yp=aXtb, Ypta, Yp":O

axtbn.li/--7a=4,b=o=7Yp--4X-
b)yp--ax2tbxtc,yp'=2aXtb,yp=2a-
2a-4aX44bx-14C

= 2 × 2 ⇒

6=0, a = ' z , 2 a - 1 4C = 0 ⇒ c =-¥

y p = E

#

-



4434.
a ) y"-5y'+G y - 8 = 0

Y = k ; y ' = D i y":O ⇒ 4 k - 8 = 0 ⇒ k r - 2

✓2 - 5 r - 1 4 = 0

( r - 1 ) ( r - 4 ) = D

y=c,Étcze"

b) y"-2y'-4=0

Y=kX ; y'=kj y " :O ⇒ - 2 k - 4 = 0 - - 7 k = - 2

✓2 - 2✓ = 0

r ( r - 2 ) = D

y = a e

# #



4435. a ) yp=ax4bx + c

b) ypt-2ax
tbyji.la

2 a - 1 8 a t t 46+39×436×-13 c = I - X 2

| 8 k t 3 b = O

2 a t 4 b - 1 3 C = I ⇒ a =-§ ⇒

\
3 A = - I

f - §-136 = °
⇒ b -_Å

|-§ + 4 b - 1 3 C = I

←
'

!#

=

'

!

=

¥

Yp=-9×Y¥

#

L



4436.
ypn-axwsxyj-awsx-axsinxyjk-
as.mx-asinx-axwsxa-2asinx-
axcosx-2asinx-axwsx-
axcosx-sinx-2asv.mx

= s i n × ⇒ Ja,a=

#

-



4437. Y p = a ; yp':O, yp"=o ⇒ a -- I

✓Z t v + I = O

r.-#Eiy-e-EIGwsfxtc.im?x)tI-
y'=-eEftzc,wsfx-
Ezc,sinfx-'zCzs'mfxtfc.ws?
x)y(o1=-I--7?cz---I--sCz=-
§
"

#!# ###

lösning i

Geogebra:

-



4438 . qp-eajqp-ojqj.ro ⇒ { = 4 ⇒ a -- c a

4 Gp= C U

b) U r ' t

#

=

o ⇒ r : ±

#

i

q - C ,cosfzttczsinfcttcu-
qh-EsmtruttEwsTrct-
q@1-.o⇒ C, t c h = 0 ⇒ C , : - ( L I

q'@1=0 ⇒ C , = 0

qr.CL/lI-ws#t)=0.olIlI-wsIoo-



4 4 4 0 . a ) eYdy-
_C2XtlIdxfeY-
dy-.I@xtIIdx-
eY_x2tXtc-
y-.h

#

xt )

b) ytdy-3XZd
xjjdy-13x-
dxf.mx?tc,

y

# #

, ( C --34)

c ) tydy-CX-lldx.de/
=flxtI)dXhny--
Etxt,cxYztx

#

É

#

,

"

e y



d) tydy-n-
tzzdxftydy-e-
ff.dk

h y =#+ C,

y

# #

é,

( c - e")

4441. a ) d¥=X2y? ⇒

"

zdy=xYx-Ja.

#

÷"

##

ü

glyl .y l t . fm



4442.

a) y4dy=Xdx b) -

#

dy:(4×41)dx

I I . Etc,

#

=xhtx-CYYII.ci/5-
y=,#+cY0I=2⇒ ( =

25

###

45

Y

%

= L

⇒ c . = 2

Y=É
c ) Édy=édx d) 342dm: (4 f t 1 ) d t
e

#

E t c

u3-nzttttcy.hn

%

ta

u = ( z t 4 t + c )
" 3

Y@1=5--7 C=e5-I u@1= - 1 ⇒ ( = - I

#

É u = K t 4 t - _



4443.

a ) ydye-dtfldxfy-
dy-f.CH#Idx-
YI=XthrXtc,

"

" ! # #

2)ydyr-fetdxfyzdx-
fwsxdxyZ-extc-I.si/
tcy=EVEy=-

#!#!!!!#

c) ftp.dy-sinxdx s m x

-4

"

=-cost- c

y =



4444.#du= - K d t

I I . d u =-fkdt

- f- = - k t - c

✓ = k ¥
4 0 1 = 2 5 ⇒ [ = 425

|
" " =

" ! !

⇒

v ( 2 o ) = l b m -



4445. a)ypr-kjypt-00-
ak-b-sk-bzy-
ce-aqb.ba#=b-
ay---aly-ba)

|

#

zdy=-
fadxy-
ta.ee" , (← e " )

! # #



4446.

a) Gh
z
(641=-0.65.#=-5

#

n/ h

b) jzdh-a-0.65dt-
ffdh-n-0.GS/dt-
2Sn=-0.b5ttC,-
h--
C-0.325ttc)Z-
h(01=100

⇒ c -- 1 0 ⇒

c) h Go) = (-0.325.20-110)?12.25c.mn:÷i÷

# #



4448.
µ
ex?

b) ×

" É "

d) É←

4449. a l eiyt-e.my =é

#

b) ekiter

!

y=é

#

c)xkjtx4.fi/=x!fa=I-
d1e*yi-
ec*gcxiy=eY'fcxL

-



4450 .

a ) y'-134=6 y -

Üy'+eY3y.ae?6x2y'tx??y--x?
xddzleYyl=6e"qzHy)=x?

# !

"iii.
e4yn.ee?Ic K y :

!

+

c

b) y'-2Xy=X d) y'-13×71=9×2

ÉyhÉxy=Éxetyitey.ee?gx2EfeFyI=eI-
aqle?yI=e?gie-iy=-EeIc

ex?y=3É+c
y-ncei.dz y=cÉ-13

-



4451. 1 -'=-(T-Tr). B

1 -'tTB-TRBEB.tt/
teBtTB--eBtTrB

d-(eB.tt/=eBtTrBdte-
Bt.t=eB.tTrtC-
T=Ce-BttTr-
T(o)=Iov=SC--100
-Tr

1 -( t ) = (100-Tr) e-" + T r

-



4452. ddzlxhet-el-exettzxe.ae?
zx3eZeYy'te?exy=e?2x3

dqlet.yl-ei.us

ei.y.ae/Yi-DtcylxI=ceF-x#

4453. {(sinx . y ) = ×

s i n x . y = Etc ,

y

%

=

#

( c -- 2 4 )

2 s m #



4454 . e-wsx.yi.ie?sinx.y-.eY4sinx-
q(eYYy)=ewsY4sinx

e-° " . y = 4 e-

%

×

+ c

#

4

Lösning i Geogebra:

-


