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p
en

e.
H

vor
m

an
ge

forsk
jellige

rek
ker

kan
en

tip
p
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p
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p
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d
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b
egge

sid
er,

og
ett

av
d
em

h
ar

m
y
n
t

p̊
a

b
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b
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=
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+
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+
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·
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p
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=
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=
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=
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=
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=

P
(A

)
P

(B
)

e
)

P
(A
|B

)
=
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∑
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v
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v
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=
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=
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=
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=
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=
(
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)
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(
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(
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(
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b
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b
)
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b
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p
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b
lir

m
ottatt

m
in

st
tre

S
M

S
m

eld
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i
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b
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P
(m

in
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3
S
M

S
-m
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in
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=

P
(X

≥
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=
1
−

P
(X

≤
2)

=
1
−

P
(X

=
0)
−

P
(X

=
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−

P
(X

=

2)
=

1
−

e
−

5
−

5
·
e
−

5
−

5
2

2
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−

5
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1
−
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−
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−
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u
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g
g
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S
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n
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n
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eten
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d
u

v
il
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d
en

første
sek

seren
i
d
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fem
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:

a
)
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b
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0.138
c
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P
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ser

i
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P
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i
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i
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=
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1
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1
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∫
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f
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x
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∫

0
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x
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x
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∫

0
.5

0
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−
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2
+

x
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x
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]

0
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stokastiske
variab
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X
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X
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=
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1
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1
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−
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≤
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1
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)
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n
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X
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m
m
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D
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E
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=

0.
V

i
f̊ar
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V
ar(X
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=

E
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−
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X

)
2

=
E
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−
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∫
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−
∞

x
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x
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∫
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−
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−

x
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∫

1

−
1 (x

2
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+

x
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·
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x
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−
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x
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x
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·
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=
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p
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k
u
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F
X
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1
−

e
−

2
x
2
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x
≥
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=
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−
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2
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5
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−

2
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5
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√
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=
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)
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)

0.055
c
)
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R
ett

svar:
e

F
asit:

L
a

X
v
æ

re
vek

ten
til

en
n
y
fød

t
gu

tt.
V

i
h
ar

X
∼

N
(3.60,0.50

2)
og

Z
=

(X
−

3.60)/0.50
∼

N
(0,1).

P
(n

y
fød

t
gu

tt
v
il

veie
m

in
st

4
k
g)

=
P

(X
≥

4.00)
=

P

(

X
−

3.60

0.50
≥

4.00
−

3.60

0.50

)

=
P

(Z
≥

0.80)
=

1
−

P
(Z

≤
0.80)

=
1
−

0.7881
≈

0.212

O
p
p
g
a
v
e

1
7

V
italkap

asiteten
er

et
m

ål
for

en
p
erson

s
lu

n
gefu

n
k
sjon

.
D

en
m

åles
ved

at
en

først
p
u
ster

in
n

s̊a
d
y
p
t

en
kan

,
og

s̊a
p
u
ster

u
t

s̊a
m

ye
lu

ft
en

k
larer.

D
en

m
en

gd
e

lu
ft

som
p
u
stes

u
t

b
lir

m
ålt

i
et

ap
p
arat

og
kalles

v
italkap

asiteten
.

F
or

friske
12

år
gam

le
gu

tter
er

v
italkap

asiteten
n
orm

alford
elt

m
ed

forven
tn

in
gsverd

i
3.0

liter
og

stan
d
ard

av
v
ik

0.4
liter.

N̊
ar

en
lege

u
n
d
ersøker

v
italkap

asiteten
til

en
p
asien

t,
er

h
u
n

in
teressert

i
om

d
en

er
vesen

tlig
lavere

en
n

n
orm

alt.
I

s̊a
fall

kan
d
et

v
æ

re
tegn

p̊
a

lu
n
gesy

k
d
om

som
m

å
u
n
d
ersøkes

n
æ

rm
ere.

V
an

ligv
is

b
estem

m
es

en
n
ed

re
gren

severd
i

slik
slik

at
97.5%

av
d
en

friske
b
efolk

n
in

gen
ligger

over
gren

sen
.

F
or

tolv
år

gam
le

gu
tter

er
d
en

n
e

gren
severd

ien
lik

:

a
)

2.34
liter

b
)

2.22
liter

c
)

2.60
liter

d
)

1.04
liter

e
)

2.10
liter

R
ett

svar:
b

6

F
asit:

L
a

X
v
æ

re
v
italkap

asiteten
til

en
12

år
gam

m
el

gu
tt.

V
i
h
ar

X
∼

N
(3.0,0.4

2)
og

Z
=

(X
−

3.0)/0.4
∼

N
(0,1).

G
ren

sverd
ien

g
er

gitt
ved

:

0.975
=

P
(X

≥
g
)

=
P

(

X
−

3.0

0.4
≥

g
−

3.0

0.4

)

=
P

(

Z
≥

g
−

3.0

0.4

)

N̊
a

h
ar

v
i
at

P
(Z

≥
−

1.96)
=

P
(Z

≤
1.96)

=
0.975.

V
i
b
estem

m
er

d
erfor

g
ved

g
−

3
.0

0
.4

=
−

1.96,
og

f̊ar
gren

severd
ien

g
=

3.0
−

1.96
·0.4

=
2.216

≈
2.22

O
p
p
g
a
v
e

1
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D
en

stokastiske
variab

elen
X

h
ar

forven
tn

in
g

E
(X

)
=

µ
og

varian
s
V
ar(X

)
=

σ
2.

V
i
ser

p̊
a

en
n
y

stokastisk
variab

el
Y

=
5
·
X

+
7.

D
a

er
E

(Y
)

og
V
ar(Y

):

a
)

E
(Y

)
=

5µ
+

7,
V
ar(Y

)
=

25σ
2

b
)

E
(Y

)
=

5µ
,

V
ar(Y

)
=

25σ
2

c
)

E
(Y

)
=

5µ
+

7,
V
ar(Y

)
=

5σ
2
+

7
d
)

E
(Y

)
=

5µ
,
V
ar(Y

)
=

5σ
2

e
)

E
(Y

)
=

5µ
+

7,
V
ar(Y

)
=

5σ
2

R
ett

svar:
a

F
asit:

F
orven

tn
in

g:
E

(Y
)

=
E

(5X
+

7)
=

5E
(X

)
+

7
=

5µ
+

7
og

varian
s:

V
ar(Y

)
=

V
ar(5X

+
7)

=
5

2V
ar(X

)
=

25σ
2.

O
p
p
g
a
v
e

1
9

D
en

stokastiske
variab

elen
X

h
ar

san
n
sy

n
ligh

etstetth
eten

f
X

(x
)
=

{

2x
for

0
≤

x
≤

1

0
ellers.

D
a

er
san

n
sy

n
ligh

etstetth
eten

til
Y

=
e

X
lik

(for
1
≤

y
≤

e):

a
)

e
2
y

b
)

(log
y
)
2

c
)

2e
y

d
)

2
log

y
/y

e
)

2
log

y

R
ett

svar:
d

F
asit:

D
en

k
u
m

u
lative

ford
elin

gen
til

Y
er

(for
1
≤

y
≤

e):

F
Y

(y
)

=
P

(Y
≤

y
)

=
P

(e
X
≤

y
)
=

P
(X

≤
log

y
)
=

F
X

(log
y
)

V
i
d
eriverer

og
f̊ar

san
n
sy

n
ligh

etstetth
eten

til
Y

(for
1
≤

y
≤

e):

f
Y
(y

)
=

F
′Y
(y

)
=

F
′X
(log

y
)

dd
y

log
y

=
f

X
(log

y
)/y

=
2
log

y
/y

E
v
t.

b
ru

k
tran

sform
asjon

sform
elen

d
irek

te.

O
p
p
g
a
v
e

2
0

E
t

lite
tek

n
isk

sy
stem

in
n
eh

old
er

to
kom

p
on

en
ter,

som
fu

n
gerer

u
av

h
en

gig
av

h
veran

d
re.

S
an

n
sy

n
ligh

eten
for

at
d
en

første
kom

p
on

en
ten

fu
n
gerer

er
95%

,
m

en
s

san
n
sy

n
-

ligh
eten

for
at

d
en

an
d
re

kom
p
on

en
ten

fu
n
gerer

er
90%

.
S
y
stem

et
fu

n
gerer

h
v
is

m
in

st
én

av
kom

p
on

en
ten

e
fu

n
gerer.

(V
i
sier

at
kom

p
on

en
ten

e
er

kob
let

i
p
arallell.)

H
va

er
san

n
sy

n
ligh

eten
for

at
sy

stem
et

fu
n
gerer?

a
)

0.975
b
)

0.990
c
)

0.950
d
)

0.995
e
)

0.855

R
ett

svar:
d

7

F
asit:

V
i
in

n
fører

b
egiven

h
eten

e
A

=
“første

kom
p
on

en
t

fu
n
gerer”

og
B

=
“an

d
re

kom
p
on

en
t

fu
n
-

gerer”.
A

v
op

p
ly

sn
in

gen
e

i
op

p
gaven

h
ar

v
i
at

P
(A

)
=

0.95
og

P
(B

)
=

0.90.
A

d
d
isjon

ssetn
in

gen
og

d
et

at
A

og
B

er
u
av

h
en

gige
b
egiven

h
eter

gir
n̊
a

at:
P

(sy
stem

et
fu

n
gerer)

=
P

(A
∪

B
)
=

P
(A

)
+

P
(B

)
−

P
(A

∩
B

)
=

P
(A

)
+

P
(B

)
−

P
(A

)
·P

(B
)

=
0.95

+
0.90

−
0.95

·0.90
=

0.995
A

ltern
ativ

løsn
in

g
v
ia

ek
strem

variab
ler:

P
(sy

stem
et

fu
n
gerer)

=
1−

P
(sy

stem
et

fu
n
gerer

ik
ke)

=
1
−

(1
−

0.95)
·(1

−
0.90)

=
0.995.
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