Valda uppgifter i kursboken Matematik M3c av Sjunnesson med flera utgiven pé Liber,
(2012).

4114. f'(x) = 12e** = f(x) = 6e** + C,men f(0) = 30 = f(x) = 6e?* + 24

4115. f(x) = e* = f'(x) = e*, punkten pa kurvan &r (a, e?) och lutningen e® dvs tangenten
beskrivs enlig enpunktsformeln av y — e® = e%(x — a). y-axeln skérs nir y = 0 dvs
—e?=¢e%(x—a)ellerx =a—1VSV.

4116. f(a) = e®

A: f(2a) = e2¢ = (e9)? # 2¢% = 2f(a)

B: f(2a) = % = (e9)? = (f(a))’

C: f(2a) = €20 = (e%)? # e7*% = e2e% = f(2)f(a)
D: f(2 +a) = e2*9 = e2e® = £(2)f(a)

E f(—a) =e % =—— % —f(a)

 fl@
C fl—g) = p—@ — L _ -1
F: f(-a) = e ==L = (f(a)
4119. a)
X X

ln§=3=>§=e3=>x=293z40.2
b)

3¢*=30=2e*=10=>x=1n10 = 2.30
4123.2)4* =125 In4* =In12 = x =~ ~ 1.79

__In850 .

= = In =In = 3xIn2=1In =>x = ~ 3.
b) 23* = 850 = In23* =1n850 = 3xIn2 = In850 Ty S 324

In0.01 _

~ 11.3
In1.5

¢)1.5*=0.01=—-xIn15=In0.01=>x =—

4124.
g(x) =15-e %% =5 g'(x) = =7.5-e7%%* g'(x) = —3da

2 2
—75:e705% = _3 = g705x — = =>x=-2 lng ~ 1.83



4125.
y=e*—x=>y' =e*-1=0dax =

4126.
f(x) =2e** —8x+3= f'(x) =4e** —8=0dax =InV2

7,5
J

T

25T

4127. In 3 borde vara lite storre dn 1 eftersom 3 > e. g 3 borde inte vara langt fran 0.5
eftersom V10 = 3.1.

4128. Det beror pa om k dr storre dn eller mindre &n 1. Om k > 1 sa ér derivatan den roda.
Annars tvirtom.

4129. f(x) = x?+e** = f'(x) =2x + 2e* =0dde?* = —x > x ~ —0.426

4130. Skillnaden dr d = e* — 2x derivatandre* —2=0=>x=In2=>d =2 - 2In2
4131.a) y(t) = 130 - 1.2* = 130 - g*in12

b) y(10) = 130 - 1012 » go5°(C

c)y'(t) =130-1In1.2 e¥n12

d) y'(10) = 130+ In 1.2 1012 ~ 147 °/min



4132. En inflexionspunkt &r dér andraderivatan byter tecken. y-axeln skérs da x = 0.
f(x) =5e2* +a?2—10x? = f'(x) = —=10e™2* = 20x = "' (x) = 20e™2* — 20 =
=20(e™?* - 1)
Ett teckenschema visar:

X : :
ff&xy + 0 —
Dvs en inflexionspunkt.

4139.y(x) =3:-5*=>y'(x) =3In5-5%,y'(x) =2da 3In5:5* =2

2 In (3775 1?1 5)
S =85 548y~ 124

X —
> "~ 3In5 In5

05 1
X

4140. y(x) = 15000 - 1.06* = 15 000 - €X' 196 = y/(x) = 15 000 - In 1.06 - X 11106



1200
=
15000-In1.06

15000-1n1.06-e*M106 = 1200 = x-In1.06 = In x~54

Vid tiden 5.4 ar ar tillvaxten 1200 kr/ar
4141. g(x) = C-2°*men g(4) = C-2%°* =2 C = 0.5dvs g(x) =%-e"°'Slr12 =
1 1 1
'(x) ==-0.5In2e*%5"2 = 4'(0) ==+ 0.5In2e%%%"2 = _pn 2
g 2 g 2 4

Tangenten far ekvationen y — 0.5 = iln 2 (x — 0) vilken skér x-axeln da y = 0 dvs da

=—-———=x-29
X In2

0,78

4152. h(t) = b-a', h(0) = 17.0 > b = 17 och h(300) = 6.3, detta ger:

1
6.3)\300
63=17-a%% =>qa= (ﬁ) ~ 0.997 dvs h(t) = 17 -0.997¢ och

R (t) = 17 - In(0.997) 0.997¢ = h'(300) ~ —0.021 cm/s

4153. a)
76 = tye k4
T(t) = tye X, T'(t) = —ktye %t = 0 = 76k =41 =
(£) = tae © ¢ {—4.1 = —ktoe k4
k =—=0.054
= 76 » = T(t) = 940054t
t, = 76e*76 ~ 94°
b)
9470054t — 55 = ¢t ~ 10 h
4154,

h, =13.4Ind — 214, h, = 13.41n2d — 21.4 =



h, —h; =1341In2d — 214 — (13.4Ind — 214) =

=13.4(Ind +In2) —134Ind =134In2 = 9.3 m

4155.

-y MO o _} 1 1n2
M(x)=M,-e x,M(T)=7dae T=§=>/1T=ln2=>T=T

4156.
y(x) =200 — 180 - e ¥

a) y(0) = 200 — 180 = 20°

b)
lim y(x) = lim (200 — 180 - e **) = 200°
X—>00 X—>00

¢)y'(x) = —180(=k) - e~** = y'(0) = 180k = 2.4 = k ~ 0.013 =

y(18) = 200 — 180 - ¢~0-013'18 » 5ge

d)
y(t) =200 — 18072913t = 65 = ¢t ~ 22 min
4157.
y=Ce ¥ =y =-20e?* >y" =4Ce™**
Sétt in dessa i uttrycket:
VL=y" +y' =2y =4Ce ™2 + (—2Ce~%*) — 2(Ce™?*) = 0 = HL VSV
4216.
3 1 .
f(x) =F:>F(x) =—x—3+CmendaF(1) =3=C=4
F(2) = ! +4=4 131
22777 8 8

4217.

f(x) =435=>F(x) =435x+C

C betyder hur mycket vatten som runnit fran borjan och 435x ar volymen som passerar under
tiden x s.

4218. Da temperaturen borjar pa 90 °C och slutar pa 20 °C blir temperaturnedgangen 70 °C.
T’(t) = —7e 01t OC/min = T(t) =20+ 70e 01t o

T(18) = 20 + 70e~%118 ~ 32°C



4219. Om funktionen &r den svarta parabeln f(x) = (x — a)(x — b) blir dess derivata en rit
linje med k > 0 (den bld) och den primitiva funktionen F (x) en tredjegradsfunktion (den
roda).



4220. f(x) = x? — 2x — 3 dr lutningen hos den primitiva funktionen F (x). Vi soker alltsd de
stallen ddr f(x) = 0.
x2—2x—3=0=>x=1iz={x1f3
xz —_ _1

3
I dessa punkter &r alltsd F(x) = 2, men F(x) = x? — x2 — 3x + C och man fr:

33
F1(3)=?—32—3-3+Cl=2=>(71=11

(-1)°

F,(-1D = —(—1)2—3'(—1)+CZ=2=>C2=%

3

4236.

5

ff(x)dx=F(5)—F(1)=4—1=3
4237. '

1 X
—_ - — 2 — 2 _ —
f(x)—lf(zﬁ+2t>dt [\/E+1:]1 Vi+x2-1-1=Vx+7&
x2—-2=7>x=3tyx>1

4238.

5 5 5
f(f(x)+5)dx=ff(x)dx+f5dx=6+5[x]§ =6+5(5-1)=26

1



4239. a)

a
5 5

—-0.7x —_ -0.7x70 — ___ — - 0.7ay —
fSe dx—0.7[e 19 0.7(1 a )=5=
0

| —q 07207 5q=-20%3 172
a =0. a=-——=1
b)

a
lim | 5e7%7*dx = lim i[e‘o'”]0 = S ~71a.e
a—oo a- 0.7 a 7 DR

0

Det omrade som begrédnsas av kurvan och axeln om man liter a — oo.

4240. a) Det ar Graf b som é&r primitiv funktion till Graf a. Graf b ar stigande utom i vérdet
x = 3, Graf a har bara icke negativa virden, som derivatan till Graf'b.

b)
3
ff(x)dx=F(3)—F(1)=z—(—1)=3
0
4312,
1 2
A=f(8x—2.5x)dx+f(9—x2—2.5x)dx=
0 1
_55x21 9 x3 25x22_5.5+18 8 c (9 1 2.5)_
_'20+x3'21_2 3 37 2)7
55, . B . 1. 25 2
—2+ 3 +3 > = 3a.e.
4313.



4314.

k k
x* k*
_ _ 3 — _2 | —p2
I1(k) = f(k x3)dx Ikx 4L k 2
0

Derivera uttryckt med avseende pé :
I'(k) =2k — k3,1" (k) = 2 — 3k?

I'(k) =0d3k(2-k?) =0k=vV2 = I”(\/E) < 0 dvs maximum

IV2)=2-1=1
4315. Anta att rektangeln stricker sig fran - a till a. D4 blir forhéllandet:
0 2 a 2 a 2 a3
Jo xPdx+ [ x dxzfox dxzzzlvsv
2a-a? a3 a® 3

4316. f(0) =4,f'(x) =3—-6e ™ = f(x) =3x+3e 2 +C=3x+3e?*+1

4

f(f(x) —g(x))dx = f(1 —Cldx=(1-C)[x]*;=5(1-C) =10=>

-1
gx)=3x+3e 2 -1
4327. a)
2
g2) = ff(x)dx =2-5=10
0
b) g(x) har sitt storsta viarde da x = 3: g(x) = 12.5

¢) Nér arean under axeln &r lika stor som ytan ovan axeln dr g(x) = 0, dvs dd x = 6. Och
dessutom da x = 0.

dNar6 <x <9irg(x) <O.

4328.
b b b
f(z + e%3%)dx — f e%3%dx = dex =2(b—a)
a a a
4329. a)
0
16
f f(x)dx = A {fast med negativt tecken} = — 3

-2



b)

3 0 3
16 125 189
ff(x)dx= ff(x)dx+ff(x)dx=——+8 =——>=>B=——=15.75a.e.
3 12 12
-2 -2 0
4330.
1 1
x? k
f(kx+m)dx=lk7+xml =E+m=0=>k=—2m
0 0
4331.

6

f(f(x)+k)dx=ff(x)dx+fkdx=14+k(6—2)=18:k=1

2
4332. g'(0) = 2 valj g(x) = 2x + C detta ger:
4

f(2x+C)dx=[x2+Cx]‘1*=16+4C—1—C=3=>C=—4=>g(x)=2x—4

1

Test 4
1. a)
f'(x) =3e*+12e73*
b)
f(x) =100-1.03* = 100 e*"1%3 = f'(x) = 100-In 1.03 - 1.03*
2.a)
Inx =2=x =e?
b)
3e¥*=12=2>e*=4=>x=1n4
3.a)
f(x)=6x?—4x3=>F(x)=2x3—x*+C
b)
f(x) =2e*3 = F(x) =6e*/3 4+ C
4. a)
3
x) =—=F(x) = 6Vx
f(x) N (x) = 6Vx
b)

5 5
g(x)zeF(x)z—;



f(x) =3e*—e 2= F(x)=3e*+2e*24+C,F0)=3+2+C=1=
F(x) =3e* 4 2e7%/2 4
b)
f(x)=3x2+2x—-3=>F(x)=x34+x*-3x+C,F1)=14+1-3+C=4>

F(x) =x3+x2-3x+5

v(t) =5t =>s(t) =25t2+C,s(2)=25:224C=6>C=—4

s(t) =2.5t2—4m



f4dx = 4[x]3 =4(3-0) = 12

b)
6
f(3t2—2t+1)dt= [t3—t2+t]S=63—624+6—(23—22+2) =180
2
c)
0
fZe‘o'zxdx = 10[e7%%*]55 = 10(e — 1)
5
10.
3 3
f(4x7 —2x3 = 2x+ 2)dx + f(—4x7 +2x3 4+ 2x + 2)dx =
1 1
3
=f(4x7—4x7—2x3+2x3—2x+2x+2+2)dx=
1
3
=f4dx=4[x]§=4(3—1)=8
11. '

f f(®)dt = 240 m3

Betyder att under 30 dagar forbrukades 240 m3 vatten.

12.
1
g(t)=(et+3)2=e2f+6ef+9=>c(t)=§e2f+6ef+9t+6:>
1
G(O)=§eo+6e0+9-0+C=3.5=>C=—3
1
G(t)=§e2t+6et+9t—3
13.

a
fodx=[x2]§‘=a2—1=8=>a=3
1



14,
a) ur grafen lases direkt att F(2) = 5

b) ur grafen fas direkt att F(2) — F(0) =5—-1=4

c)
6
ff(x)dx — [FGO)IE = F6] — F[0] =1—1=0
0
15.
1 1
1 2 1
f(x—xz—x2+1)dx= f(x—2x2+1)dx=[—x2——x3+x] =
2 3 ok
-0.5 1 2 —0.51 2
_ 212 _ %243 N 2 _ S 3 _ —
=12 =21 1 (2(0.5) ~(<05) o.5>
1oz (1025+20125 os)—
2 3 2 3 =)
12 16+24 3 2+12_27_9_1125
24 24 24 24 24 24 24 8
16. a)
fexdxzex-i-C
3 5 5
ff(x)dx=e3—1,ff(x)dx=e5—e3 och ff(x)dx=e5—1
0 3 0
b)

ff(x)dxsz(x)dx+ff(x)dx



17. a)
y =C-a* =2000-1.04*
b)
y = C-e* =2000- exln1.04
c)
y'®) =2000-1n1.04 - eX" 194 ~ 95 kr/ar

Kapitaltillvixten efter 5 ar ar cirka 95 kr/ar.

18. a)
2
f3x2dx =[x3]3=32-03=8a.e.
0
b)
1
fO.Sezxdx = [0.25e?*]} = 0.25(e? — 1) = 1.6 a.e.
0
19.
2
f(ex —eNdx=[e*+e*]2=e?+e?2—-2=55a.e.
0
20.




21.a)
N'(t) = 0.36e%%4 = N(t) = 9¢%04t + 3

? N(15) = 9e%%%15 4 3 ~ 19 miljoner
22.a)

N'(t) = 120t = N(t) = 60t? + 1500
K N(3) = 6032 + 1500 = 2 040 st
23.

10

v(t) =20-e7%2% > f 20 e %2tdt = 100[e~%2t]9, = 100(1 — e~2) =~ 86 liter
0

1, 2

24. Den svarta kurvan: y(x) = 3e**,y(2) =2 =3e** = k = glng = y(x) = 3¢
1

Den roda kurvan: y(x) = e, y(5) =3 =e>* =k = §1n3 = y(x) = "3

25.a)
y(x) = 1013 e %1% = y(2) ~ 758 mbar
¥ 580 = 1013 - e %143 = x = 3.8 km
) y'(x) = —0.145-1 013 - e~ %1%>2 mbar/km
X y'(2) = —0.145-1 013 - 7 %142 ~ —110 mbar/km
e) y'(x) = —0.145-1 013 - 7 %145* = —50 mbar/km = x ~ 7.4 km héjd
26.

y(t) =200 —180-e7*t,y'(0) = 180k - e7*° = 2.08 = k = 0.012

y(24) = 200 — 180 - e~0-01224 ~ g4°C




27.

1
f(xX)=3e*—x=f'(x)=3e*—1=0=>x=In=

f(ln%) ~ 21

3

28.
y(x) =x3+3x2+3=y'(x) =3x>+6x=0,x;, =00chx, = -2

. x* ! 1 16 3

— x3 = 2 _ = —— — x3 = —_— |- —-—— = 6—
f(7 x> —3x% —3)dx l4x 7 X l 2 3 2 ( 8 2 +8) 64 a.e.
_2 -

7'545

-2,5 (e}




29. a)

2 8 4
= 2x — Zd = 2 43 = _—_ ==
B Of(x x“)dx [x x]o 3ae
b) i
4 16 e 48
A+§—?=>A—4a.e.z ff(x) x—B—A—§—4_—§
-3
Blandade Uppgifter 4
39.

1 3 1 1
A—fd +f1d _[x +[1] Ll L7
= xax xz X = 20 x3—2 3—63.6.
0 1

40. Om f'(x) = 0 sa &r funktionen konstant dvs f(x) =3 = f: 3dx =12 a.e.

41.
1 1
xn+1 1 1
fx”dx= = >—=20>1+ndvsforn < 19.
n+10 n+1 20
0
47. a)
2 -2 2
7 16 25
ff(x)dx= ff(x)dx+ ff(x)dx=—g+?=?a.e.
3 3 22
b)
3 3 3
7 16 7
ff(x)+exdx= ff(x)dx+ fexdx=—6+?—g+[ex]§3=
3 3 3
7 32 7
__ Ly 2 7 3 _ ,-3) — 3_ ,-3
= 6+6 6+(e e>?)=3+e’—e
48.
e =p=>x==Inp

2



1
Elnp

1
112" _p p
_ p2x — _ _p2x - — =
fp e“*dx [px ze] 2lnp 2+

0
0

plnp—p=19=p =125

1
49. Kurvan skir x-axeln dd 1 — kx? = 0 dvs dd x = +k "z, alltsa:

1/Vk 1/Vk
f 1—kx2dx=Ix—k£ =(L—L3>—(—L+L3>=
R 31, Wk 3(Vk) Vi 3(Vk)

1k 1k 22 _6_ 2 _4_,
vk 3(WR)® Yk 3(vk) vk 3Vk 3vk 3vk 3Vk

k 2 k 4
= =—=k=—
3 9

50.

a a
2f2+x3d —zf2+d—2 2,2 g2 2 0
axz x—axzxx—ale—aa212—
1 1

4a 2a-a?
_;+ > +4a—a=a®*+3a—4VSV

51.In(3x?) = Inx=1=>In3+2Inx—Inx=1=>Ihx=1—-In3=Ilne—1In3 =ln§

_e
*=3



