Valda uppgifter i kursboken Matematik M3c av Sjunnesson med flera utgiven pa 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.

A: f(2a) = e?? = (e%)? # ae®

B: f(2a) = €24 = (e%)? = (f(@))
C: f(2a) = e?2 = (e9)? # e?t2 =e2e% = f(2)f(a)

D: f(2+a) =e?*? =e%e? = f(2)f(a)

1

E:f(—a)=e%= @

*—f(a)

1

F: f(—a)=e®=-—=(f(@)
f(a)

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* = 0dade?* = —x > x ~ —0.426

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

b) y(10) = 130 - e1012 &~ 805°C

c)y'(t) =130-1In1.2 e¥n12

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



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

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

4140. y(x) = 15000 - 1.06* = 15000 - e*" 106 = y'(x) = 15 000 - In 1.06 - e* " 106

1200
=
" 15000 1n1.06

15000 -In1.06 - e*M1%6 = 1200 = x - In 1.06 = 1 x =54

Vid tiden 5.4 ar ar tillvaxten 1200 kr/ar

4141. g(x) = C-2°*men g(4) = C-2%5* =2 = C = 0.5dvs g(x) = % . X052
1 51 1 051 1
g’(x) = E 0.5In2 eXx0-5n2 g’(O) — E 0.5In2e005In2 — Zlnz
Tangenten far ekvationen y — 0.5 = iln 2 (x — 0) vilken skir x-axeln dd y = 0 dvs da

=—-——=x-29
x In2



4153.a)

T(O) = tye ¥ T'(6) = —ktgekt =] 0=t o 41s
o 0 —4.1 = —ktye " '
4.1
k =— =~ 0.054
> 76 = T(t) = 94e~0054

to = 76e*76 ~ 94°

b)
9470054t — 55 = ¢t ~ 10 h
4154,
h, = 13.4Ind — 21.4,h, = 13.4In2d — 21.4 =
h, —h; =1341In2d —21.4— (13.4Ind — 21.4) =
=13.4(Ind +In2) —13.4Ind =13.4In2 = 9.3 m
4155.
Y My . _, 1 In 2
M(x) =My-e ** M(T) == dae T=E:>AT=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 — 180 - e 0013t = 65 = t ~ 22 min

4157.
y = Ce—2x = yr — _ZCe—Zx = yu — 4Ce—2x

Satt in dessa 1 uttrycket:

y'+y' —2y=4Ce ™ + (—=2Ce™?*) = 2(Ce™?*) = 0 VSV

Test 4
1.a)
f'(x) =3e* +12e73*
b)
f(x) =100-1.03* = 100 - e*"193 5 £/(x) = 100 -In1.03 - 1.03*
2.2)
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
fx) N (x) = 6vx
b)
5 5
90 = =>F@ =
5.a)

f(x) =3e*—e 2= F(x)=3e*+2e*24+C,F0)=3+2+C=1=
F(x) = 3e* 4+ 2e7*/2 — 4
b)
fx)=3x2+2x—3=2F(x)=x3+x2-3x+C,F(1)=14+1-34+C=4>

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

v(t) =5t =>s(t) =25t*+C,s(2)=25224+C=6>C=—-4



s(t) = 2.5t —4m



7.a)

f4dx = 4[x]3 =43 -0) = 12

b)
6
f(3t2—2t+1)dt= [t3 —t2+t]S=6%—62+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)=(e’:+3)2=eZt+6et+9:>G(t)=§e2t+6ef+9t+6:>
1
G0)=5e°+6e°+9:0+C=35=C=-3
1
G(t)=§eZt+6et+9t—3
13.

a
fodxz[xz]?=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
f f()dx = [F()IS = FI6] — 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 Cos
-0.5 1 2 —0.51 2
— _12 _ _13 _(Zr_ 2 _ _—(_ 3 _ —
=S12-213 41 (2( 0.5)” -5 (~05) o.5>
L2y (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)
fexdx:ex+C
3 5 5
ff(x)dx=e3—1,ff(x)dx=95—e3 och ff(x)dx:e5—1
0 3 0
b)

ff(x)dxz ff(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/3r

Kapitaltillvixten efter 5 ar ér 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 —eMdx =[e*+e¥|3=e?+e?—-2=55a.e.
0
20.

41 4 _1 14

f—dxzfx 2dx=[2x2] =2-2—2=2a.e.
1

1 1



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

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

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

10

v(t) =20-e7%% > 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 = %lng = y(x) = 3¢™2"
1

Den roda kurvan: y(x) = e, y(5) =3 =e>* =k = %ln 3= y(x) = e*s"3

25.a)
y(x) = 1013 e %1%* = y(2) ~ 758 mbar
K 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 - 79142 ~ —110 mbar/km
e) y'(x) = —0.145-1 013 - ¢~ %14>* = —50 mbar/km = x ~ 7.4 km héjd
26.

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

y(24) = 200 — 180 - e~0-01224 ~ g4°C




27.

1
f)=3e*—x=f'(x) =3¢*-1=0=x=Ing

f(ln%) ~ 2.1

28.
y(x) =x34+3x2+3=2y'(x) =3x2+6x=0,x;, = 0ochx, = -2

. x* ! 1 16 3
f(7—x3—3x2—3)dx=l4x—z—x3l 2=3—Z—(—8—T+8)=6Z a.e.
_2 -

7'545




29.a)

2
1 .77 8 4
B=|Q@x—x¥dx=|x?—=x3| =4—-=-a
Of(x x“)dx [x 3x]0 ;=3¢
b)
2
LI YNNI SO
+3—3:> =4a.e. f(x)dx = =3 =3
-3
Blandade Uppgifter 4
39.

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”dxz = >—=20>1+ndvsforn < 19.
n+10 n+1 20
0
47. a)
2 -2 2
7 16 25
ff(x)dxz ff(x)dx+ ff(x)dx=—6+?=?a.e.
-3 -3 2
b)
3 3 3
7 16 7
ff(x)+exdx= ff(x)dx+ fexdx:—g+?—€+[ex]§3 =
-3 3 -3
7 32 7
—_rl, 2 7 3_ ,-3) _ 3 _ ,-3
6+6 6+(e e?)=3+e’—e
48.

e2x=p:>x=§lnp



1
Elnp

1 2lnp 1
R e T B

0
0

plnp—p=19=p =125

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

1/Vk R
f 1—kx2dx=lx—k£ =<i— « 3>—<—i+ K 3>:
—1 VK 3w \Vk 3(Vk) Vk 3(VEK)

_ 1k 1k 22 _6_ 2 _4_,
vk o3(WR)® vk 3(vk) vk 3Vk 3vk 3vk 3Vk

k 2 k *
= = — = —
3 9

50.

a a
2+ x3 2 2 x?1¢ 2 a2 2 1
2af dx=2af—+xdx=2a ——+—| =2a|l-"—F+—+-—"—=| =
x2 x2 x 21 a
1 1

4a 2a-a?
- 5 +4a—a=a®+3a—-4VSV

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

_e
*=3



